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1 Introduction and Document Description Rules 

1.1 Introduction 

Tyiswreferenoew anualwprmvideswallwtyewinfmr atimnwabmutwymwwtmwusewMCUw

(MiormomntrmllerwUnit)ws.ste waroyiteoture,w e mr.wandwperipyeralsg 

Fmrwinfmr atimnwabmutwAr ®wCmrtex®-M0+womre,wreferwtmwAr ®wCmrtex®-M0+w

teoynioalwreferenoew anual;wreferwtmwtyewomrrespmndinewdatasyeetwfmrwdetailedw

datawsuoywasw mdelwinfmr atimn,wdi ensimnswandweleotrioalwoyaraoteristioswmfwtyew

devioe;wfmrwallwMCUwseriesw mdels,wreferwtmwtyewomrrespmndinewdataw anualwfmrw

 e mr.w appine,wperipyeralwexistenoewandwtyeirwnu berg 

Nmte:wZyuyaiwGeey.wSe iomnduotmrwCmg,wLtdgwiswyereinafterwreferredwtmwasw

"Geey."g 

1.2 Document Description Rules 

1.2.1 "Register Functional Description" Rules 

(1) Cmntrmlw(CTRL)wreeisterswarewallw"setwtmw1wandwolearedwtmw0wb.wsmftware",w

unlesswmtyerwisewspeoifiedg 

(2) Tyewomntrmlwreeisterswarewusuall.wfmllmwedwb.wverbwabbreviatimnswtmw akew

awdistinotimngwTyewverbswoanwbe:wEN-Enable,wCFG-Cmnfieure,wD-Disable,w

SET-SetupwandwSEL-Seleot 

(3) Tyewstatuswreeisterwabbreviatimnwiswusuall.wfmllmwedwb.wFLGwtmw akewaw

differenoeg 

(4) Tyewvaluewandwdatawreeisterswusuall.winoludewV,wVALUE,wDwandwDATA,w

wyioywarewnmtwfmllmwedwb.wverbs,wsuoywaswxxPSCwandwCNTg 

1.2.2 Full Name and Abbreviation Description of Terms 

Tablew1wR/WwAbbreviatimnwandwDesoriptimn 

R/W Description Abbreviation 

read/write Tyewsmftwarewoanwreadwandwwritewtyiswbitg R/W 

read-mnl. Tyewsmftwarewoanwmnl.wreadwtyiswbitg R 

write-mnl. 
Tyewsmftwarewoanwmnl.wwritewtyiswbit,wandwafterwreadinewtyiswbit,w

tyewresetwvaluewwillwbewreturnedg 
W 

read/olear 
Tyewsmftwarewoanwreadwtyiswbitwandwolearwitwb.wwritinew1gw

Writinew0wyaswnmweffeotwmnwtyiswbitg 
RC_W1 

read/olear 
Tyewsmftwarewoanwreadwtyiswbitwandwolearwitwb.wwritinew0gw

Writinew1wyaswnmweffeotwmnwtyiswbitg 
RC_W0 

read/olear Tyewsmftwarewoanwreadwtyiswbitwandwolearwitwb.wwritinewdatag RC_W 
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R/W Description Abbreviation 

read/olearwb.wread 
Tyewsmftwarewoanwreadwtyiswbit,wreadinewtyiswbitwwillw

autm atioall.wolearwitwtmw0,wandwwritinewtyiswbitwiswinvalidg 
RC_R 

read/set 
Tyewsmftwarewoanwreadwandwsetwtyiswbit,wandwwritinew0wyaswnmw

effeotwmnwtyiswbitg 
R/S 

read-mnl.wwritewtrieeer 
Tyewsmftwarewoanwreadwtyiswbitwandwwritinew0wmrw1woanwtrieeerw

anweventwbutwyaswnmweffeotwmnwtyewvaluewmfwtyiswbitg 
RT_W 

tmeele 
Tyewsmftwarewoanwreversewtyiswbitwmnl.wb.wwritinew1,wandw

writinew0wyaswnmweffeotwmnwtyiswbitg 
T 

Tablew2wFunotimnalwDesoriptimnwandwFullwNa eswandwAbbreviatimnswmfwTer swmfwCm  mnl.w

UsedwReeisters 

Full Name Abbreviation 

Enable EN 

Disable D 

Clear CLR 

Seleot SEL 

Cmnfieure CFG 

Cmntrml CTRL 

Cmntrmller C 

Reset RST 

Stmp STOP 

Set SET 

Lmad LD 

Calibratimn CAL 

Initialize INIT 

Errmr ERR 

Status STS 

Read. RDY 

Smftware SW 

Hardware HW 

Smuroe SRC 

S.ste  SYS 

Peripyeral PER 

Address ADDR 

Direotimn DIR 
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Full Name Abbreviation 

Clmok CLK 

Input I 

Output O 

Interrupt INT 

Data DATA 

Size SIZE 

Divider DIV 

Presoaler PSC 

Multiplier MUL 

Perimd PRD 

Tablew3wFullwNa eswandwAbbreviatimnswmfwMmdules 

Full Name Abbreviation 

ResetwandwClmokwManaee ent RCM 

ClmokwReomver.wS.ste  CRS 

PmwerwManaee entwUnit PMU 

NestedwVeotmrwInterruptwCmntrmller NVIC 

ExternalwInterruptw/EventwCmntrmller EINT 

DireotwMe mr.wAooess DMA 

DebuewMCU DBGwMCU 

General-PurpmsewInputwOutputwPin GPIO 

AlternatewFunotimnwInputwOutputwPin AFIO 

Ti er TMR 

WatoydmewTi er WDT 

IndependentwWatoydmewTi er IWDT 

UniversalwS.noyrmnmus/wAs.noyrmnmuswReoeiverwTrans itter USART 

SerialwPeripyeralwInterfaoe SPI 

CmntrmllerwAreawNetwmrkwwitywFlexiblewDatawRate CANwFD 

Analme-tm-DieitalwCmnverter ADC 

C.oliowRedundano.wCyeokwCaloulatimnwUnit CRC 

ErrmrwRepmrt ERP 

Real-Ti ewClmok RTC 

Te peraturewSensmr T-Sensmr 
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Full Name Abbreviation 

Randm wNu berwGeneratmr TRNG 

AdvanoedwEnor.ptimnwStandard AES256 

SeourewHasywAlemrity w256-bitwVersimn SHA256 
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2 System Architecture 

2.1 Full Name and Abbreviation Description of Terms 

Tablew4wFullwNa eswandwAbbreviatimnswmfwTer s 

Full Name Abbreviation 

AdvanoedwHiey-Perfmr anoewBus AHB 

AdvanoedwPeripyeralwBus APB 

2.2 System Architecture Block Diagram 

Tyew ainws.ste w ainl.womnsistswmfwtwmw asterw mduleswandwfmurwslavew

 mdulesgwTyew ainw mduleswarewAr ®wCmrtex®-M0+womrewandweeneral-purpmsew

DMAgwTyewslavew mduleswarewinternalwSRAM,winternalwflasyw e mr.wFlasy,w

AHB2wbuswomnneotinewallwGPIOwpmrts,wandwAHB1/APBwbrideeswmnwAHB1wbus,w

a mnewwyioy,wAHB1/APBwbrideeswomnneotwallwperipyeralsg 

Tyesewarewomnneotedwtyrmueywaw ulti-levelwAHBwbuswaroyiteoture,waswsymwnwinw

tyewfieurewbelmw: 
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Fieurew1wG32A1085wA1065wA1045wS.ste wAroyiteoturewBlmokwDiaera  

BUS MATRIX

SWD

STKSCBNVIC

PFLASH

DMA SRAM

A
P
B
 
B
u
s

TMR1/2/3/4/6/7/8

IWDT

DBGMCU

USART1/2

Arm® Cortex®-M0+

(Fmax:64MHz)

D
M
A
 
B
u
s

GPIOs
(A-D,F)

Flash
interface

A
H
B
1
 
B
u
s

AHB1/APB
bridge

RCM

CRC

PMU

SYSCFG

EINT

CAN SRAM

ADC

SPI

TRNG

AES256

SHA256

DFLASH

SMS

MPU

RTC

CAN

CAN SRAM ERM

 

Tablew5wBuswNa e 

Name Description 

S.ste wbus Cmnneotwtyews.ste wbusw(peripyeralwbus)wmfwAr ®wCmrtex®-M0+womrewandwtyewbusw atrixg 

DMAwbus CmnneotwtyewAHBw asterwomntrmlwinterfaoewmfwDMAwandwtyewbusw atrixg 

Busw atrix 

CmmrdinatewtyewaooesswmfwtyewomrewandwDMA;womnsistwmfwCPUwAHB,ws.ste wbus,wDMAw

buswandwFMC,wSRAM,wAHB2wandwAHB1/APBwbrideesgwAHBwperipyeralwiswomnneotedwwityw

tyews.ste wbuswtyrmueywtyewbusw atrixwandwiswallmwedwtmwaooesswDMAg 

AHB/APBw

bridee 

Tyewbrideewprmvidesws.noyrmnmuswomnneotimnwbetweenwAHBwandwAPBwbusesg 

Tyewnmn-32-bitwaooesswtmwAPBwreeisterwwillwbewomnvertedwintmw32wbitswautm atioall.g 
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2.3 Memory Mapping 

Tyew e mr.w appinewaddresswiswtmtall.w4wGBgwTyewassienedwaddresseswinoludew

tyewomrew(inoludinewomrewperipyerals),wmn-oyipwFlasyw(inoludinew ainw e mr.w

area,ws.ste w e mr.wareawandwmptimnwb.tes),wmn-oyipwSRAM,wandwbusw

peripyeralsw(inoludinewAHBwandwAPBwperipyerals)gwFmrwspeoifiowinfmr atimnwmfw

varimuswaddresses,wreferwtmwtyewdataw anualwmfwtyewomrrespmndinew mdelg 

2.3.1 Embedded SRAM 

Built-inwstatiowSRAMgwItwallmwswaooesswb.wb.te,wyalfwwmrdw(16wbits)wmrwfullwwmrdw(32w

bits)gwTyewstartwaddresswmfwSRAMwisw0x2000w0000w(NmtwinoludewCAN-speoifiow

SRAM;wCAN-speoifiowSRAMwmnl.wsuppmrtswfull-wmrdwaooess)g 
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3 Flash Memory 

Tyisw anualwiswmnl.wapplioablewtmwG32A1085wA1065wA1045wserieswprmduots,w

 ainl.wintrmduoinewtyewFlasywstmraeewstruoture,wread,werase,wwrite,wread/writew

prmteotimn,wunlmok/lmokwoyaraoteristios,wandwtyewfunotimnwdesoriptimnwmfwrelatedw

reeistersg 

3.1 Full Name and Abbreviation Description of Terms 

Tablew6wFullwNa eswandwAbbreviatimnswmfwTer s 

Full Name Abbreviation 

FlasywMe mr.wCmntrmller FMC 

ErrmrwCmrreotimnwCmde ECC 

3.2 Flash Memory Characteristics 

(1) Flash memory structure: 

⚫ ItwiswdividedwintmwPFlasyw e mr.warea,wDFlasyw e mr.warea,wandw

infmr atimnwblmokg 

⚫ PFlasyw e mr.woapaoit.wiswupwtmw256wKBg 

⚫ DFlasyw e mr.woapaoit.wiswupwtmw32wKBgw  

⚫ Paeewsizewisw512wBg 

⚫ Tyewinfmr atimnwblmokwiswdividedwintmws.ste w e mr.wandwmptimnwb.tew

areag 

⚫ Tyews.ste wstmraeewareawstmreswtyew96-bitwuniquewUIDwandwFlasyw

oapaoit.winfmr atimng 

⚫ Tyewoapaoit.wmfwtyewmptimnwb.tewareawisw24wb.tesg 

(2) Functional description: 

⚫ ReadwFlasy 

⚫ Paee/MasswerasewFlasy 

⚫ WritewFlasy 

⚫ Read/WritewprmteotimnwFlasy 

⚫ BmtywtyewPFlasywandwDFlasyw e mr.wareaswarewequippedwwitywECCw

funotimn,wwyioywoanwomrreotw1-bitwerrmrswandwdeteotw2-bitwerrmrsg 

⚫ Cmnfieurewmptimnwb.tes 

3.3 Flash Memory Structure 

Tablew7wFlasywMe mr.wStruoturewfmrwG32A1085wSerieswPrmduot 

Block Name Address area Size (bytes) Sector 

PFlasy Paeew0 0x0800w0000–0x0800w01FF 512 Seotmrw0 
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Block Name Address area Size (bytes) Sector 

PFlasy Paeew1 0x0800w0200–0x0800w03FF 512 

PFlasy Paeew2 0x0800w0400–0x0800w05FF 512 

PFlasy Paeew3 0x0800w0600–0x0800w07FF 512 

PFlasy Paeew4 0x0800w0800–0x0800w09FF 512 

PFlasy Paeew5 0x0800w0A00-0x0800w0BFF 512 

PFlasy … … … 

PFlasy Paeew15 0x0800w1E00–0x0800w1FFF 512 

PFlasy … … … … 

PFlasy Paeew496 0x0803wE000–0x0803wE1FF 512 

Seotmrw

31 

PFlasy … … … 

PFlasy Paeew506 0x0803wF400–0x0803wF5FF 512 

PFlasy Paeew507 0x0803wF600–0x0803wF7FF 512 

PFlasy Paeew508 0x0803wF800–0x0803wF9FF 512 

PFlasy Paeew509 0x0803wFA00–0x0803wFBFF 512 

PFlasy Paeew510 0x0803wFC00–0x0803wFDFF 512 

PFlasy Paeew511 0x0803wFE00–0x0803wFFFF 512 

DFlasy Paeew0 0x0804w0000–0x0804w01FF 512 
Seotmrw0 

DFlasy Paeew1 0x0804w0200–0x0804w03FF 512 

DFlasy … … … … 

DFlasy Paeew62 0x0804w7C00–0x0804w7DFF 512 Seotmrw

31 DFlasy Paeew63 0x0804w7E00–0x0804w7FFF 512 

Infmr atimnw

blmok 

S.ste w e mr.w

area 
0x1FFFwE800–0x1FFFwF5FF 3g5K - 

Infmr atimnw

blmok 
Optimnwb.te 0x1FFFwF800–0x1FFFwF817 24 - 

Tablew8wFlasywMe mr.wStruoturewfmrwG32A1065wSerieswPrmduot 

Block Name Address area Size (bytes) Sector 

PFlasy Paeew0 0x0800w0000–0x0800w01FF 512 

Seotmrw0 

PFlasy Paeew1 0x0800w0200–0x0800w03FF 512 

PFlasy Paeew2 0x0800w0400–0x0800w05FF 512 

PFlasy Paeew3 0x0800w0600–0x0800w07FF 512 

PFlasy Paeew4 0x0800w0800–0x0800w09FF 512 

PFlasy Paeew5 0x0800w0A00-0x0800w0BFF 512 
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Block Name Address area Size (bytes) Sector 

PFlasy … … … 

PFlasy Paeew15 0x0800w1E00–0x0800w1FFF 512 

PFlasy … … … … 

PFlasy Paeew255 0x0801wFE00–0x0801wFFFF 512 
Seotmrw

15 

DFlasy Paeew0 0x0804w0000–0x0804w01FF 512 
Seotmrw0 

DFlasy Paeew1 0x0804w0200–0x0804w03FF 512 

DFlasy … … … … 

DFlasy Paeew62 0x0804w7C00–0x0804w7DFF 512 Seotmrw

31 DFlasy Paeew63 0x0804w7E00–0x0804w7FFF 512 

Infmr atimnw

blmok 

S.ste w e mr.w

area 
0x1FFFwE800–0x1FFFwF5FF 3g5K - 

Infmr atimnw

blmok 
Optimnwb.te 0x1FFFwF800–0x1FFFwF817 24 - 

Tablew9wFlasywMe mr.wStruoturewfmrwG32A1045wSerieswPrmduot 

Block Name Address area Size (bytes) Sector 

PFlasy Paeew0 0x0800w0000w–w0x0800w01FF 512 

Seotmrw

0 

PFlasy Paeew1 0x0800w0200w–w0x0800w03FF 512 

PFlasy Paeew2 0x0800w0400w–w0x0800w05FF 512 

PFlasy Paeew3 0x0800w0600w–w0x0800w07FF 512 

PFlasy Paeew4 0x0800w0800w–w0x0800w09FF 512 

PFlasy Paeew5 0x0800w0A00w–w0x0800w0BFF 512 

PFlasy … … … 

PFlasy Paeew15 0x0800w1E00w–w0x0800w1FFF 512 

PFlasy … … … … 

PFlasy Paeew127 0x0800wFE00w–w0x0800wFFFF 512 
Seotmrw

7 

DFlasy Paeew0 0x0804w0000w–w0x0804w01FF 512 Seotmrw

0 DFlasy Paeew1 0x0804w0200w–w0x0804w03FF 512 

DFlasy … … … … 

DFlasy Paeew14 0x0804w1C00w–w0x0804w1DFF 512 Seotmrw

15 DFlasy Paeew15 0x0804w1E00w–w0x0804w1FFF 512 

Infmr atimnw

blmok 

S.ste w e mr.w

area 
0x1FFFwE800w–w0x1FFFwF5FF 3g5K - 
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Block Name Address area Size (bytes) Sector 

Infmr atimnw

blmok 
Optimnwb.te 0x1FFFwF800w–w0x1FFFwF817 24 - 

3.4 Function Description of Flash Memory 

3.4.1 Read Flash 

Flasyw e mr.woanwbewdireotl.waddressed,wandwreadinewFlasywiswaffeotedwb.wtyew

fmllmwinewomnfieuratimns: 

Wait Cycle and Read Modes 

Differentwreadw mdeswrequirewdifferentwwaitwo.oleswaoomrdinewtmwtyews.ste wolmokw

frequeno.g 

Tyreewdifferentwreadw mdeswarewprmvided: 

(1) Normal Read: It is the default read mode. 

⚫ 0wwaitwo.ole:w0<s.ste wolmok≤24wMHz 

⚫ 1wwaitwo.ole:w24wMHz<s.ste wolmok≤48wMHz 

⚫ 2wwaitwo.oles:w48wMHz<s.ste wolmok≤64wMHz 

(2) VREAD0 Read: A special read mode, is slower and more stringent than 

the normal read mode, employed during read verification after Flash 

programming. 

⚫ 5wwaitwo.oles:w0<s.ste wolmok≤24wMHz 

⚫ 10wwaitwo.oles:w24wMHz<s.ste wolmok≤48wMHz 

⚫ 15wwaitwo.oles:w48wMHz<s.ste wolmok≤64wMHz 

(3) VREAD1 Read: A special read mode, is slower and more stringent than 

the normal read mode, employed during read verification after Flash 

erasure. 

⚫ 5wwaitwo.oles:w0<s.ste wolmok≤24wMHz 

⚫ 10wwaitwo.oles:w24wMHz<s.ste wolmok≤48wMHz 

⚫ 15wwaitwo.oles:w48wMHz<s.ste wolmok≤64wMHz 

Prmoedurewfmrwenterinewspeoialwreadw mdew(UsinewVREAD0waswanwexa ple): 

(1) Set the FMC_CTRL1[VREAD0_EN] bit; 

(2) Wait for the BUSYF signal to be low (OCF is set); confirm that the 

FMC_CTRL1[VREAD0_STS] status bit is set. Subsequently, all read 

operations initiated to the Flash will be performed in VREAD0 mode. 

Prmoedurewfmrwexitinewspeoialwreadw mdew(UsinewVREAD0waswanwexa ple): 

(1) Clear the FMC_CTRL1[VREAD0_EN] bit; 
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(2) Wait for the BUSYF signal to be low (OCF is set); confirm that the 

FMC_CTRL1[VREAD0_STS] status bit is cleared. The Flash has now 

exited VREAD0 read mode. 

Nmte: 

(1) Only one read mode can be enabled at the same time. The default mode is normal read 

mode. 

(2) When switching between the two VREAD modes (for example, from VREAD0 to VREAD1), 

you must first exit VREAD0 and then enable VREAD1. You must not set VREAD1_EN and 

clear VREAD0_EN simultaneously. 

Prefetch buffer 

Tyewprefetoywbufferwi prmveswreadwspeedgwItwiswdisabledwb.wdefaultwupmnweaoyw

resetg 

ECC Check 

AnwECCwalemrity wtyatwomrreotswsinele-bitwerrmrswandwdeteotswdmuble-bitwerrmrsw

oanwbewusedwtmwverif.wdatawomrreotness,wsmwaswtmwenyanoinewdatawreliabilit.gwTyisw

featurewiswenabledwb.wdefaultwafterwawresetg 

Onoewtyiswfeaturewiswenabled,wifwanwunomrreotablewECCwerrmrwiswdeteoted,wtyewerrmrw

flaewDBFIFLGwiswsetgwIfwDBFIENwiswenabled,wanwinterruptwoanwbeweeneratedg 

AfterwanwunomrreotablewECCwerrmrwmoours,wtyewaddresswmfwtyewlastwerrmrwisw

reomrdedwinwtyewFLASH_ECC_ADDRwreeistergwWyenwDBFIFLGwiswoleared,wtyew

errmrwaddresswiswalsmwolearedwsi ultanemusl.g 

3.4.2 Main Memory Block 

3.4.2.1 Erase Main Memory Block 

FMCwsuppmrtswpaeewerasewandw asswerasew(erasewall)wtmwinitializewtyewomntentswmfw

FlasywtmwyieywlevelgwBefmrewwritinewtmwFlasy,wuserswarewadvisedwtmwerasewtyewwritew

addresswpaeegwIfwtyewwritewaddresswdmeswnmtwomntainwallw1,wawprmera  inewerrmrw

willwbewtrieeeredg 

Page Erase 

Paeewerasewiswanwindependentwerasewaoomrdinewtmwtyewpaeewseleotedwb.wtyew

prmera ,wwyioywwillwnmtwyavewan.wi paotwmnwtyewpaeewnmtwseleotedwfmrwerasureg 

Afterwtyewomrreotwpaeewerasew(mrwwritewmperatimn)wiswom pleted,wOCFwmfw

FMC_STSwreeisterwwillwbewsetgwIfwOCIEwinterruptwiswenabled,wanwmperatimnw

om pletimnwinterruptwwillwbewtrieeeredgwUserswsymuldwnmtewtyatwtyewpaeewseleotedw

fmrwerasew ustwbewawvalidwpaeew(tyewaddresswmfwPFlasywmrwDFlasywtyatwiswvalidw

andwnmtwwrite-prmteoted)g 
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PaeewErasewPrmoedure: 

(1) Unlock the FLASH and check the BUSYF flag to ensure no ongoing 

FLASH operation. 

(2) Set the PAGEERA bit. 

(3) Write any address within the target erase page to the FMC_ADDR 

register. 

(4) Set the STA bit. 

(5) Wait for the BUSYF signal to be low, then perform a read verification on 

the erased address values. 

Mass Erase 

Aw asswerasewmperatimnwoanwerasewtyewentirewomntentswmfwtyewPFlasy,wtyew

DFlasy,wmrwbmtygwUsersw ustwpa.wattentimnwwyenwusinewtyiswfunotimnwtmwavmidwtyew

lmsswmfworitioalwdatag 

PaeewErasewPrmoedure: 

(1) Unlock the FLASH and check the BUSYF flag to ensure no ongoing 

FLASH operation. 

(2) Set the MASSERA bit. 

(3) Configure the MER_TYPE register to select the mass erase areas. 

(4) Set the STA bit. 

(5) Wait for the BUSYF signal to be low, then perform a read verification on 

the erased address values. 

3.4.2.2 Write Main Memory Block 

TyewwritewaddresswfmrwFMCwmperatimnswtmwtyewFLASHw e mr.wareaw ustwbew64-

bitwaliened;wmtyerwise,wtyewPAEFwwillwbewsetgwTyewprmera  inewlenetywoanwbew

omnfieuredwviawPROGLEN,wwitywaw ini u wmfw64wbitsw(8wb.tes)wmfwdatag 

Nmte:wIfwomnseoutivel.wwritinew ultiplewdmublewwmrds,wtyewmperatimnw ustwnmtwormsswtyew1/2wbmundar.wmfwaw

paeegwFmrwexa ple,wwyenwperfmr inewomnseoutivewwritewmperatimnswtmwPaeew0wmfwPFLASH,wtyewwritew

addressw ustwnmtwormsswtyewaddressw0x0800w0100g 

Inwmrderwtmwensurewomrreotwwritine,witwiswneoessar.wtmwoyeokwwyetyerwtyew

destinatimnwaddresswyaswbeenwerasedwbefmrewwritine;wifwitwiswnmtwerased,wtyew

writtenwdatawwillwbewinvalidwandwPEFwbitwmfwFMC_STSwreeisterwwillwbewsetwtmw"1"gwIfw

tyewdestinatimnwaddresswyaswwrite-prmteotimn,wtyewwrittenwdatawwillwbewinvalidwandw

awwritewprmteotimnwerrmrwwillwbewtrieeeredw(WPEFwbitwmfwFMC_STSwiswsetwtmw"1")g 

Prmera  inewPrmoedure: 
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(1) Unlock the FLASH and check the BUSYF flag to ensure no ongoing 

FLASH operation. 

(2) Set the PG bit. 

(3) Write the programming start address to the FMC_ADDR register (ensure 

it is double-word aligned). 

(4) Configure the programming length PROGLEN, write the data to be 

programmed sequentially into the FLASH_PROG_DATAx registers (for 

example, to program the data 0x12345678_22345678, first write 

0x22345678 to FLASH_PROG_DATA0, then write 0x12345678 to 

FLASH_PROG_DATA1. If more data needs to be written, continue 

writing to the subsequent FLASH_PROG_DATA registers in order). 

(5) Set the STA bit.  

(6) Wait for the BUSYF signal to be low, then perform a read verification on 

the programmed address values. 

3.4.2.3 Read/Write Protection of Main Memory Block 

Read/WritewprmteotimnwmfwtyewFlasywiswusedwtmwpreventwinvalidw

readine/ mdifioatimnwmfwtyew e mr.wareawomdewmrwdata,wandwitwiswomntrmlledwb.wtyew

read/writewprmteotimnwomnfieuratimnwb.tewmfwmptimnwb.tegwFmrwtyewG32A1085wA1065w

A1045wserieswprmduots,wtyewwritewprmteotimnwbasewunitwfmrwPFLASHwisw16wpaeesw(8w

KB),wandwfmrwDFLASH,witwisw2wpaeesw(1wKB)g 

Read Protection 

Tyewreadwprmteotimnwyaswtyreewlevels,wna el.,wLevelw0,wLevelw1wandwLevelw2,w

wyioywarewspeoifioall.wdesoribedwaswfmllmws: 

Tablew10wDifferenoewa mnewReadwPrmteotimnwLevels 

Category READPROT Description 

Levelw0 0xAA 
Tyew ainw e mr.wblmokwandwmptimnwb.tewarewerasable,wwritablewandw

readableg 

Levelw1 

Otyerwvaluesw

exoeptw0xAAw

andw0xCC 

UserwMmde:wAllmwswerase,wwrite,wandwreadwmperatimnswtmwtyew ainw

 e mr.wblmokwandwmptimnwb.tesg 

Debuew&wSRAMwExeoutimnwMmde:wAooesswtmwtyew ainw e mr.wblmokw

iswprmyibitedw(exoeptwfmrw asswerasewmperatimns)gwOptimnwb.teswoanwbew

erased,wwritten,wandwreadgwWyenwtyewprmteotimnwlevelwisw mdifiedwtmw

Levelw0,waw asswerasewmfwtyew ainw e mr.wblmokwiswperfmr edwfirstg 

Levelw2 0xCC 

MmdewwyerewDebuew&wSRAMwExeoutimnwarewdisabled:wErase,wwrite,w

andwreadwmperatimnswarewallmwedwfmrwtyew ainw e mr.wblmokgwReadinew

tyewOptimnwB.teswiswallmwedgwWritinewtmwOptimnwB.tesw(exoeptwfmrwtyew

ReadwPrmteotimnwLevelwfield)wiswallmwedgwErasinewtyewOptimnwB.teswisw

prmyibitedg 

Write protection 
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Writewprmteotimnwfmrwspeoifiowpaeeswinwtyew ainw e mr.wblmokwoanwbewomnfieuredw

b.wsettinewtyewrespeotivewvalueswinwtyewwritewprmteotimnwmptimnwb.tesw(PWRPwandw

DWRP)gwOnoewwritewprmteotimnwiswenabled,wtyewomntentwmfwtyewomrrespmndinew

paeeswinwtyew ainw e mr.wblmokwoannmtwbew mdifiedwb.wan.w eansg 

3.4.2.4 Unlock/Lock Main Memory Block 

FMC_CTRL1wmfwtyewresetwFMCwwillwbewlmokedwb.wyardware,wandwtyenw

FMC_CTRL1woannmtwbewdireotl.wwritten,wandwtyewomrrespmndinewvaluew ustwbew

writtenwtmwFMC_KEYwinwtyewomrreotwsequenoewtmwunlmokwFMCgwTyewKEYwvaluewisw

aswfmllmws: 

⚫ KEY1=0x4567w0123 

⚫ KEY2=0xCDEFw89AB 

Tyewwrmnewwritinewsequenoewmrwwrmnewvaluewwillwoausewtyewprmera wtmwenterwtyew

yardwarewwrmnel.gwAtwtyiswti e,wFMCwwillwbewlmoked,wandwallwFMCwmperatimnswwillw

bewinvalidwuntilwitwiswresetwnextwti egwUserswoanwalsmwlmokwFMCwb.wsmftwarewb.w

writinew"1"wtmwLOCKwbitwmfwtyewomntrmlwreeisterw2w(FMC_CTRL2)g 

InweaoywFlasywprmera  inewmperatimn,wusersw ustwfmllmwwtyewstepswmfw"Flasyw

unlmokw-wprmera wb.wuserw-wFlasywlmok",wsmwaswtmwavmidwtyewriskwtyatwuserw

omde/datawiswaooidentall.w mdifiedwduewtmwtyewFlasywunlmokinewafterwtyewFlasyw

prmera  inewmperatimng 

3.4.3 Option Byte 

3.4.3.1 Erase Option Byte 

Suppmrtwerasewfunotimn:wAfterwtyewomrreotwmptimnwb.tewerasew(mrwmptimnwb.tewwritew

mperatimn)wiswom pleted,wOCFwmfwFMC_STSwreeisterwwillwbewsetgwIfwOCIEwinterruptw

iswenabled,wanwmperatimnwom pletimnwinterruptwwillwbewtrieeeredg 

PaeewErasewPrmoedure: 

(1) Check the BUSYF flag to ensure no ongoing FLASH operation. 

(2) Unlock the option bytes area and wait for OBWEN to be set. 

(3) Set the OBE bit. 

(4) Set the STA bit. 

(5) Wait for the BUSYF signal to be low, then perform a read verification on 

the erased address values. 

3.4.3.2 Write Option Byte 

Allw12womnfieurablewb.teswmfwtyewmptimnwb.teswsuppmrtwwritewfunotimng 

Prmera  inewPrmoedure: 

(1) Check the BUSYF flag to ensure no ongoing FLASH operation. 
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(2) Unlock the option bytes area and wait for OBWEN to be set. 

(3) Set the OBP bit. 

(4) Write the programming start address to the FMC_ADDR register (ensure 

it is double-word aligned). 

(5) Configure the programming length PROGLEN and sequentially write the 

data to be programmed into the FLASH_PROG_DATAx registers (the 

hardware ensures complementary data writing). 

(6) Set the STA bit. 

(7) Wait for the BUSYF signal to be low, then perform a read verification on 

the programmed address values. 

3.4.3.3 Write-protect option byte 

B.wdefault,wtyewmptimnwb.tewiswalwa.swreadablewandwwritewprmteotedgwTmwperfmr w

writewmperatimnw(prmera /erase)wfmrwtyewmptimnwb.tewblmok,wfirstwwritewtyewomrreotw

ke.wsequenoew(tyewsa ewaswtyatwmfwlmokine)winwFMC_OBKEY,wandwtyenwallmwwtyew

writewmperatimnwmfwmptimnwb.tewblmok;wtyewOBWENwbitwmfwFMC_CTRL2wreeisterw

indioateswwritewenabled;wolearwtyiswbitwandwwritewmperatimnwwillwbewdisabledg 

3.4.3.4 Unlock/Lock option byte 

Afterwtyews.ste wreset,wtyewmptimnwb.tewiswlmokedwb.wdefaultgwOnl.wwyenwtyew

mptimnwb.tewiswunlmokedwomrreotl.,woanwitwbew mdifiedgwTyewdifferenoewbetweenw

mptimnwb.tewunlmokinewandwflasywunlmokinewiswtyatwtyewKEYwvaluewiswwrittenwtmw

FMC_OBKEYwreeisterwratyerwtyanwFMC_KEYwreeistergwUsersw ustwpa.wspeoialw

attentimnwtyatwafterw mdif.inewtyewvalueswmfwtyewmptimnwb.tes,wawfmroedwrelmadw(b.w

settinewtyewOBLOADwbit)wmrwawpmwer-mnwresetwiswrequiredwfmrwtyewnewwsettineswtmw

takeweffeotg 

3.4.4 Functional Description of Option Byte 

Tyewmptimnwb.tewprmvideswsm ewmptimnalwfunotimnswfmrwusers,wandwitw ainl.w

omnsistswmfw12womnfieurablewb.teswandwomrrespmndinewom ple entar.womdesgw

Afterwtyews.ste wiswpmweredwmn,wtyewmptimnwb.tewareawwillwbewrelmadedwtmwtyew

FMC_wOBCSwandwFMC_WRTPROT0/1wreeistersw(tyewmptimnwb.teswwillwmnl.wtakew

effeotweaoywti ewtye.warewrelmadedwtmwFMCwreeister)gwInwtyewprmoesswmfwrelmadine,w

ifwawoertainwomnfieurablewb.tewdmeswnmtw atoywitswinversewomde,wanwmptimnwb.tew

errmrw(OBEwbitwmfwFMC_reeisterwiswsetwtmw"1")wwillwbewtrieeered,wandwtyiswb.tewwillw

bewsetwtmw"0xFF"gwTyew24-b.tewinfmr atimnwmfwtyewmptimnwb.tewareawiswsymwnwinwtyew

tablewbelmwg 
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Tablew11wOptimnwB.tes 

Address Option byte 
Initial 

value 
R/W Functional description 

0x1FFFwF800 READPROT 0xAA R/W 

Readwprmteotimnwomnfieuratimn 

Bitw[7:0]:wREADPROT 

0xAA:wLevelw0 

0xCC:wLevelw2 

Otyers:wLevelw1 

0x1FFFwF801 nREADPROT 0x55 R READPROTwom ple entar.womde 

0x1FFFwF802 UOB 0xFF R/W 

Userwmptimnwb.te 

Bitw0:wWDTSEL 

0:wHardwarewenablinewwatoydme 

1:wSmftwarewenablinewwatoydmew(default) 

Bitw1:wnRSTSTOP 

0:wResetwmoourswwyenwenterinewtyewStmpw

 mde 

1:wResetwdmeswnmtwmoourwwyenwenterinew

tyewStmpw mde 

Bitw2:wnRSTSTANDBY 

0:wResetwmoourswwyenwenterinewtyew

Standb.w mde 

1:wResetwdmeswnmtwmoourwwyenwenterinew

tyewStandb.w mde 

Bitw3:wnBOOT0 

Bitw4:wnBOOT1 

Bitw5:wVDDA_MONITOR 

0:wVDDAwpmwerwsuppl.wdeteotmrwisw

disabled 

1:wVDDAwpmwerwsuppl.wdeteotmrwiswenabled 

Bitw6:wReserved 

Bitw7:wReserved 

0x1FFFwF803 nUOB 0x00 R UOBwom ple entar.womde 

0x1FFFwF804 Data0 0xFF R/W Userwdatawb.tew0 

0x1FFFwF805 nData0 0x00 R Data0wom ple entar.womde 

0x1FFFwF806 Data1 0xFF R/W Userwdatawb.tew1 

0x1FFFwF807 nData1w  0x00 R Data1wom ple entar.womde 

0x1FFFwF808 WRP0 0xFF R/W PFLASHwwritewprmteotimnwsetwtmw0 

0x1FFFwF809 nWRP0 0x00 R WRP0wom ple entar.womde 

0x1FFFwF80A WRP1 0xFF R/W PFLASHwwritewprmteotimnwsetwtmw1 

0x1FFFwF80B nWRP1 0x00 R WRP1wom ple entar.womde 

0x1FFFwF80C WRP2 0xFF R/W PFLASHwwritewprmteotimnwsetwtmw2 

0x1FFFwF80D nWRP2 0x00 R WRP2wom ple entar.womde 

0x1FFFwF80E WRP3 0xFF R/W PFLASHwwritewprmteotimnwsetwtmw3 
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Address Option byte 
Initial 

value 
R/W Functional description 

0x1FFFwF80F nWRP3 0x00 R WRP3wom ple entar.womde 

0x1FFFwF810 WRP4 0xFF R/W DFLASHwwritewprmteotimnwsetwtmw0 

0x1FFFwF811 nWRP4 0x00 R WRP4wom ple entar.womde 

0x1FFFwF812 WRP5 0xFF R/W DFLASHwwritewprmteotimnwsetwtmw1 

0x1FFFwF813 nWRP5 0x00 R WRP5wom ple entar.womde 

0x1FFFwF814 WRP6 0xFF R/W DFLASHwwritewprmteotimnwsetwtmw2 

0x1FFFwF815 nWRP6 0x00 R WRP6wom ple entar.womde 

0x1FFFwF816 WRP7 0xFF R/W DFLASHwwritewprmteotimnwsetwtmw3 

0x1FFFwF817 nWRP7 0x00 R WRP7wom ple entar.womde 

Nmte:wWyenwtyewomnfieurablewb.tewandwitswreversewomdewvaluewarew"0xFF",wtyew atoywwillwnmtwbewverifiedwinw

tyewrelmadinewprmoessg 

Tablew12wWritewPrmteotimnw(WRPx)wDesoriptimnwmfwMainwMe mr.wBlmok 

Product Capacity Functional description 

G32A1085wA1065wA1045 

EaoywbitwinwtyewWRPxwreeisterwomntrmlswtyewwritewprmteotimnwfmrwanw8wKBw

(16-paee)wmrw1wKBw(2-paee)waddresswraneewinwtyew ainw e mr.wblmokg 

0:wEnablewwritewprmteotimn 

1:wDissablewwritewprmteotimn 

WRP0:wPaeew0-127 

WRP1:wPaeew128-255w(mnl.wfmrwG32A1085wandwG32A1065) 

WRP2:wPaeew256-383w(mnl.wfmrwG32A1085) 

WRP3:wPaeew384-511w(mnl.wfmrwG32A1085) 

WRP4:wPaeew0-15 

WRP5:wPaeew16-31 

WRP6:wPaeew32-47w(mnl.wfmrwG32A1085wandwG32A1065) 

WRP7:wPaeew48-63w(mnl.wfmrwG32A1085wandwG32A1065) 

Nmte:wFlasywread/writewprmteotimnwomnfieuratimnwiswindependentwmfweaoywmtyergwDisablinewtyewwritew

prmteotimnwwillwnmtwoausewtyewlmsswmfwtyewomntentswmfwtyew ainw e mr.wblmok,wbutwkeepwtye waswtye.wareg 

3.5 Register Address Mapping 

Basewaddress:w0x4002w2000 

Tablew13wFMCwReeisterwAddresswMappine 

Register name Description Offset address 

FMC_CTRL1 Cmntrmlwreeisterw1 0x00 

FMC_KEY Ke.wreeister 0x04 

FMC_OBKEY Optimnwb.tewke.wreeister 0x08 
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Register name Description Offset address 

FMC_STS Statuswreeister 0x0C 

FMC_CTRL2 Cmntrmlwreeisterw2 0x10 

FMC_ADDR Addresswreeister 0x14 

FMC_OBCS Optimnwb.tewomntrml/statuswreeister 0x1C 

FMC_WRTPROT0 Writewprmteotimnwreeisterw0 0x20 

FMC_WRTPROT1 Writewprmteotimnwreeisterw1 0x24 

FMC_ECC_ADDR ECCwerrmrwaddresswreeister 0x30 

FMC_PROG_DATA. Prmera  inewdatawreeister 0x40+4. 

3.6 Register Functional Description 

3.6.1 Control Register 1 (FMC_CTRL1) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0001w0000 

Field Name R/W Description 

3:0 WS R/W 

WaitwStatewCmnfieure 

000:w0wwaitwo.ole,w0<s.ste wolmok≤24wMHz 

001:w1wwaitwo.ole,w24wMHz<s.ste wolmok≤48wMHz 

010:w2wwaitwo.oles,w48wMHz<s.ste wolmok≤64wMHz 

Otyers:wReserved 

4 PBEN R/W 

PrefetoywBufferwEnable 

0:wDisable 

1:wEnable 

5 PBSF R 

PrefetoywBufferwStatuswFlae 

0:wClmsed 

1:wOpen 

7:6 Reserved 

8 
VREAD0

_EN 
R/W 

VREAD0wreadw mdewenabledw(VREAD0wEnable) 

0:wDisable 

1:wEnable 

9 
VREAD0

_STS 
R 

VREAD0wreadw mdewenabledwstatusw(VREAD0wStatus) 

WyenwVREAD0wreadw mdewiswenabled,wtyiswbitwwillwbewsetwb.wyardwareg 

11:10 Reserved 

12 
VREAD1

_EN 
R/W 

VREAD1wreadw mdewenabledw(VREAD1wEnable) 

0:wDisable 

1:wEnable 

13 
VREAD1

_STS 
R 

VREAD1wreadw mdewenabledwstatusw(VREAD1wStatus) 

WyenwVREAD1wreadw mdewiswenabled,wtyiswbitwwillwbewsetwb.wyardwareg 

15:14 Reserved 
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Field Name R/W Description 

16 ECCEN R/W 

ECCwEnablinew(ECCwEnable) 

0:wDisable 

1:wEnable 

31:17 Reserved 

3.6.2 Key Register (FMC_KEY) 

Offsetwaddress:w0x04 

Resetwvalue:w0xXXXXwXXXX 

Field Name R/W Description 

31:0 KEY W 

FMCwKe. 

Writinewtyewke.swrepresentedwb.wtyesewbitswoanwunlmokwFMCgwTyesewbitsw

oanwmnl.wperfmr wwritewmperatimn,wandw0wiswreturnedwwyenwreadwmperatimnw

iswperfmr edg 

3.6.3 Option Byte Key Register (FMC_OBKEY) 

Offsetwaddress:w0x08 

Resetwvalue:w0xXXXXwXXXX 

Field Name R/W Description 

31:0 OBKEY W 

OptimnwB.tewKe. 

Writinewtyewke.swrepresentedwb.wtyesewbitswoanwunlmokwtyewmptimnwb.tewwritew

mperatimngwTyesewbitswoanwmnl.wperfmr wwritewmperatimnwandw0wiswreturnedw

wyenwreadwmperatimnwiswperfmr edg 

3.6.4 Status Register (FMC_STS) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

0 BUSYF R 

Bus.wFlae 

TyiswbitwindioateswtyatwawFlasyw e mr.wmperatimnwiswinwprmeressgwItw

iswsetwb.wyardwarewwyenwtyewflasywmperatimnwstartswandwiswolearedw

wyenwtyewmperatimnwom pleteswmrwifwanwerrmrwmooursg 

1 Reserved 

2 PEF RC_W1 

Prmera  inewErrmrwFlae 

Tyiswbitwwillwbewsetwb.wyardwarewwyenwtyewaddresswvaluewiswnmtw

"0xFFFF"wbefmrewbeineweditedg 

Writew"1"wtmwtyiswbitwtmwolearwitg 

TyewSTAwbitwinwtyewFMC_CTRL2wreeisterwsymuldwbewolearedw

befmrewinitiatinewawnewwprmera  inewmperatimng 

3 PAEF RC_W1 

Prmera  inewAlien entwErrmrwFlae 

Tyiswflaewiswsetwb.wyardwarewwyenwtyewprmera  inewaddresswisw

nmtwdmuble-wmrdwalienedgwItwiswolearedwb.wwritinew"1"wtmwitg 

4 WPEF RC_W1 

WritewPrmteotimnwErrmrwFlae 

Tyiswbitwwillwbewsetwb.wyardwarewwyenwprmera  inewtyewwritew

prmteotimnwaddresswinwFLASHg 



 

wwwwgeeey.gom w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w Paeew 27 

Field Name R/W Description 

5 OCF RC_W1 

OperatimnwCm pletewFlae 

Tyiswbitwwillwbewsetwb.wyardwarewwyenwread/writewmperatimnwinw

FLASHwiswom pletedg 

15:6 Reserved 

16 DBFIFLG R/W 

DmublewBitwFaultwInterruptwFlae 

TyiswbitwindioateswtyatwanwunomrreotablewECCwerrmrwiswdeteotedw

wyenwreadinewFLASHgwWritinew1woanwolearwtyiswbit,wandwwritinew0wisw

invalidg 

0:wNmwdmuble-bitwfaultwiswdeteotedwdurinewvalidwstmraeewreadw

aooesswmfwFLASHg 

1:wAwdmuble-bitwfaultwiswdeteotedwdurinewvalidwstmraeewreadwaooessw

mfwFLASHg 

31:17 Reserved 

3.6.5 Control Register 2 (FMC_CTRL2) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000w0080 

Field Name R/W Description 

0 PG R/W 
Prmera  

Setwtyiswbitwtmw1wtmwprmera wFlasyg 

1 PAGEERA R/W 
PaeewErase 

Setwtyiswbitwtmw1wtmwerasewtyewpaeeg 

2 MASSERA R/W 
MasswErase 

Setwtyiswbitwtmw1wtmwerasewtyew assg 

3 Reserved 

4 OBP R/W 
OptimnwB.tewPrmera  

Setwtyiswbitwtmw1wtmwprmera wtyewmptimnwb.teg 

5 OBE R/W 
OptimnwB.tewErase 

Setwtyiswbitwtmw1wtmwerasewtyewmptimnwb.teg 

6 STA R/W 

StartwErase 

Tyiswbitwoanwbewmnl.wsetwtmw1wb.wsmftware,wandwoanwbewresetwb.w

olearinewBUSYFwbitwmfwFMC_STSg 

7 LOCK R/W 

Lmok 

Tyiswbitwoanwbewmnl.wwrittenwtmw1,wandwwyenwtyiswbitwiswsetwtmw1,witw

 eanswtyatwFMCwandwCTRL2wreeisterswarewlmokedg 

Tyiswbitwiswolearedwb.wyardwarewupmnwdeteotimnwmfwtyewunlmokw

sequenoeg 

8 Reserved 

9 OBWEN R/W 
EnablewOptimnwB.tewWrite 

Wyenwtyiswbitwiswsetwtmw1,wtyewmptimnwb.tewoanwbewprmera  edg 

10 ERRIE R/W 

ErrmrwinterruptwEnable 

0:wDisablewinterrupt 

1:wEnablewinterrupt 

WyenwPEF=1wmrwWPEF=1wmfwFMC_STS,wsettinewtyiswbitwwillweeneratew

anwinterruptg 
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Field Name R/W Description 

11 Reserved 

12 OCIE R/W 

OperatimnwCm pletewInterruptwEnable 

0:wDisablewmperatimnwom pletimnwinterrupt 

1:wEnablewmperatimnwom pletimnwinterrupt 

Ifwtyiswbitwiswset,wanwinterruptwoanwbeweeneratedwwyenwSTS_OCFw=w1g 

13 OBLOAD R/W 

FmroewOptimnwB.tewLmad 

Wyenwtyiswbitwiswsetwtmw1,wfmroewtmwrelmadwtyewmptimnwb.tewtmweeneratew

s.ste wresetg 

0:wIdle 

1:wFmroewtmwlmad 

15:14 Reserved 

16 DBFIEN R/W 

DmublewBitwFaultwInterruptwEnable 

WyenwanwunomrreotablewECCwfaultwiswdeteotedwdurinewFLASHwvalidw

stmraeewreadwaooess,wDBFIENwomntrmlwwillweeneratewanwinterruptg 

0:wDisable 

1:wEnablegwAswlmnewaswtyewDBFIFLGwbitwiswset,wanwinterruptwrequestw

willwbeweeneratedg 

17 OBRIE R/W 

OptimnwB.tewReeisterwStmrewErrmrwInterruptwEnable 

0:wDisable 

1:wEnabledgwAswlmnewaswtyewOPTRERRwflaewiswset,wanwinterruptw

requestwisweeneratedg 

19:18 MER_TYPE R/W 

MasswErasewAreawSeleotimn 

00:wSeleotwPFLASH 

01:wSeleotwDFLASH 

1x:wSeleotwPFLASHwandwDFLASH 

21:20 PROGLEN R/W 
Prmera  inewLenetywCmnfieuratimn 

Onewti ewwritinewmfw64wbits*(2^wPROGLEN) 

23:22 Reserved 

31:24 SCR W 

FLASHwInitializatimnwCmntrml 

Wyenwitwiswomnfieuredwtmw8'y66,wtyewFLASHwinitializatimnwiswre-

exeoutedg 

Ifwitwiswomnfieuredwtmwan.wmtyerwvalue,wtyerewarewnmweffeotsg 

3.6.6 Address Register (FMC_ADDR) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000w0000 

Tyiswreeisterw ustwbewomnfieuredwb.wsmftwarewbefmrewinitiatinewan.wFLASHwerasew

mrwwritewmperatimng 

Field Name R/W Description 

31:0 ADDR W 

FlasywAddress 

Inwprmera  inewmperatimn,wtyewbitwiswwrittenwtmwtyewaddresswtmwbew

prmera  ed;winwpaeewerase,wtyiswbitwiswwrittenwtmwtyewpaeewtmwbew

erasedg 
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3.6.7 Option Byte Control/Status Register (FMC_OBCS) 

Offsetwaddress:w0x1C 

Resetwvalue:w0xXXXXwXX0X 

Tyewresetwvaluewmfwtyewreeisterwiswrelatedwtmwtyewvaluewwrittenwinwtyewmptimnwb.te;w

tyewresetwvaluewmfwOBEwbitwiswrelatedwtmwtyewresultwwyetyerwtyewvaluewmfwtyewlmadedw

mptimnwb.tewiswomnsistentwwitywitswinversewomdeg 

Field Name R/W Description 

0 OBE R 

OptimnwB.tewErrmr 

0:wNmwomrrespmndinewerrmr 

1:wTyewlmadedwmptimnwb.tewdmeswnmtw atoywitswom ple entar.w

omdegwTyewmptimnwb.tewandwitswom ple entar.womdewarewfmroedw

tmwwritewtmw0xFF 

2:1 READPROT R 

ReadwPrmteotimn 

Displa.wwyioywlevelwmfwreadwprmteotimnwiswenabledg 

Tyewlevelwisw1wwyenwBitw1wiswset,wandw2wwyenwBitw2wiswsetg 

00:wLevelw0 

01:wLevelw1 

1x:wLevelw2 

3 SCRKERR R 

FLASHwInitializatimnwKe.wErrmr 

0:wNmwomrrespmndinewerrmr 

1:wIndioateswtyewinitializatimnwke.wstmredwinwtyewFLASHwisw

inomrreotg 

4 SCRECCERR R 

UnomrreotablewECCwErrmrwdurinewFLASHwInitializatimn 

0:wNmwomrrespmndinewerrmr 

1:wAnwunomrreotablewECCwerrmrwiswdeteotedwdurinewFLASHw

initializatimng 

5 OPTRERR R 

OptimnwB.tewStmrewErrmr 

0:wNmwomrrespmndinewerrmr 

1:wAwnmn-om ple entar.werrmrwiswdeteotedwinwtyewmptimnwb.tesw

afterwtye.wwerewlmadedg 

6 OPTECCERR R 

UnomrreotablewECCwErrmrwinwOptimnwB.tes 

0:wNmwomrrespmndinewerrmr 

1:wAnwunomrreotablewECCwerrmrwiswdeteotedwinwtyewmptimnwb.tesw

afterwtye.warewlmadedg 

7 Reserved 

8 WDTSEL R 

SeleotwWatoydme 

0:wHardwarewwatoydme 

1:wSmftwarewwatoydme 

9 RSTSTOP R 

nResetwinwSTOPwMmde 

0:wGenerate 

1:wNmtweenerate 

10 RSTSTDB R 

nResetwinwSTANDBYwMmde 

0:wGenerate 

1:wNmtweenerate 

11 nBOOT0 R CmnfieurewnBOOT0wMmdew  

12 nBOOT1 R CmnfieurewnBOOT1wMmde 
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Field Name R/W Description 

15:13 Reserved 

23:16 DATA0 R Dataw0 

31:24 DATA1 R Dataw1 

3.6.8 Write Protection Register 0 (FMC_WRTPROT0) 

Offsetwaddress:w0x20 

Resetwvalue:w0xXXXXwXXXXw(tyewresetwvaluewdependswmnwtyewprmera  inew

valuewinwmptimnwb.te) 

Field Name R/W Description 

31:0 PWRTPROT0 R 

PFLASHwWritewPrmteotimn 

Eaoywbitwprmvideswtyewwritewprmteotimnwmfw16wpaeesgwFmrwdetails,w

referwtmwtyewomrrespmndinewtable-WritewPrmteotimnw(WRPx)w

DesoriptimnwmfwMainwMe mr.wBlmokg 

0:wValid 

1:wInvalid 

3.6.9 Write Protection Register 1 (FMC_WRTPROT1) 

Offsetwaddress:w0x24 

Resetwvalue:w0xXXXXwXXXXw(tyewresetwvaluewdependswmnwtyewprmera  inew

valuewinwmptimnwb.te) 

Field Name R/W Description 

31:0 DWRTPROT1 R 

DFLASHwWritewPrmteotimn 

Eaoywbitwprmvideswtyewwritewprmteotimnwmfw2wpaeesgwFmrwdetails,w

referwtmwtyewomrrespmndinewtable-WritewPrmteotimnw(WRPx)w

DesoriptimnwmfwMainwMe mr.wBlmokg 

0:wValid 

1:wInvalid 

3.6.10 ECC Address Register (FMC_ECC_ADDR) 

Offsetwaddress:w0x30 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 
FMC_ECC_A

DDR 
R 

AddresswmfwtyewLastwDeteotedwUnomrreotablewECCwErrmr 

WyenwtyewECCwerrmrwflaewiswoleared,wtyiswreeisterwiswalsmwoleared 

3.6.11 Programming Data Register (FMC_PROG_DATAy) (y=0…15) 

Offsetwaddress:w0x40+4. 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 
FMC_PROG_

DATA. 
W 

DatawWrittenwtmwFlasyw  

ValueswWrittenwtmwFLASHwdurinewPFLASHwmrwDFLASHwPrmera  ine 
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4 Static Memory Subsystem (SMS) 

4.1 Full Name and Abbreviation Description of Terms 

Tablew14wFullwNa eswandwAbbreviatimnswmfwTer s 

Full Name Abbreviation 

StatiowMe mr.wSubs.ste  SMS 

Smftware SW 

Hardware HW 

Interfaoe I/FwmrwIF 

AHBwSlavewInterfaoe AHBSwIF 

AHBwinterfaoe AHBwIF 

Hardware-mriented,wPre-s.ntyesiswUser-defined CFGwHW 

Smftware-mriented,wpmst-s.ntyesiswuser-prmera  edwtyrmueywSWwI/F PRGwSW 

Arbiter ARB 

Deomder DEC 

StmrewQueue STQ 

MmstwSienifioantwBit MSB 

Built-inwselfwtest BIST 

ErrmrwCmrreotimnwCmde ECC 

Nmr alwRead NR 

Read-Mmdif.-Write RMW 

4.2 Functional Description 

4.2.1 ECC 

TyewSMSw(SRAMwMe mr.wS.ste )wprmvideswECCw(ErrmrwCmrreotimnwCmde)w

prmteotimnwfmrwtyewSRAM,wenom passinewerrmrwdeteotimn,wsinele-bitwerrmrw

omrreotimn,wandwdmuble-bitwerrmrwdeteotimngwEaoywaddresswyaswadditimnalwoyeokw

bitswappendedgwTyew32-bitwdatawiswomnfieuredwwityw7woyeokwbitsg 

WyenwtyewECCwfeaturewiswenabled,wtyewSMSwinternall.woaloulateswtyewoyeokwbitsw

durinewever.wwritewmperatimngwIfwtyewnu berwmfwvalidwdatawb.teswinwawwritew

mperatimnwdmeswnmtw atoywtyew e mr.'swbitwwidty,wtyewSMSwwillwfirstwblmokwtyew

writewandwtyenwperfmr wawRead-Mmdif.-Writew(RMW)wmperatimngwTyiswprmoessw

intrmduoeswanwadditimnalwo.olewmfwlateno.g 

Nmte:wWyenwECCwiswenabledwandwtyewwritewtransferwsizewisws allerwtyanwtyew e mr.wdatawbitwwidty,wanw

RMWwtransferwiswinitiatedwtmweeneratewtyewomrreotwECCwoyeokwbitsg 
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Exa ple:wWyenwtyewAHBwslavewinterfaoewwriteswawsinelewb.tewmfwdatawtmwaw32-bitw

 e mr.winterfaoe,wtyew32-bitw e mr.winterfaoewwillwreturnwmnewvalidwb.tewandw

tyreewinvalidwb.tesgwInwtyiswoase,wtyews.ste wexeouteswanwRMWwmperatimngwTyew

SMSw ereeswtyewreadwdatawwitywtyewwritewdatawandweenerateswtyewECCwoyeokw

bitswfmrwtyewom pletewwmrdg 

Fmrwever.wreadwmperatimnw(inoludinewRMWwmperatimns),wan.wECCwerrmrswarew

repmrtedwandwlmeeedgwTyewrepmrtedwECCwerrmrswoanweeneratewaw askablews.ste w

interrupt,wandwtyewvalidwaddresswandwECCwerrmrwstatuswarewreomrdedgwIfwawsinele-

bitwerrmrwiswdeteoted,werrmrwomrreotimnwoanwbewprmera  edwfmrwbmtywNRwandwRMWg 

TyewSMSwoanwinjeotwerrmrwbitswdurinewSRAMwaooesseswfmrwdiaenmstiowpurpmsesgw

TyewINSERT_ERRwreeisterwoanwbewomnfieuredwtmwinjeotwsinele-bit,wdmuble-bit,wmrw

triple-bitwerrmrsg 

Ifwtyewnu berwmfwerrmrwbitswexoeedswtwmw(exoeedinewtyewomrreotimnwandwdeteotimnw

oapabilit.wmfwtyewECCwlmeio),wtyewdatawwillwnmtwbewomrreotedg 

4.2.2 Programming Guide 

TyewSMSwomnfieuratimnwreeistersw(inoludinewSMS_INTRMnwandw

SMS_ECC_CFG)woanwbewomnfieuredwatwan.wti ewwitymutwspeoifiowsequenoew

restriotimnsgwHmwever,wsinoeweaoywomnfieuratimnwreeisterwmperateswinwtyewPCLKw

dm ain,wwymsewfrequeno.w a.wbewsienifioantl.wlmwerwtyanwtyatwmfwtyewHCLKw

dm ainwsienals,witwiswreom  endedwtmwadmptwawwrite-tyen-readwstratee.g 

Fmrwoertainwomnfieuratimnwreeisterswrelatedwtmwti inewmrwaroyiteoture,wsuoywasw

SMS_ECC_CFG,wtye.wsymuldwnmtwbewomnfieuredwifwtyerewarewpendinewAHBw

transaotimnsgwItwiswadvisedwtmwinsertwawbarrierwinstruotimnwbefmrewandwafterwtyew

reeisterwomnfieuratimnwinstruotimng 

WyenwECCwiswenabled,wtyewSMSwrepmrtswinterruptswwitymutwblmokinewAHBw

transaotimnsgwTyerefmre,wnewwinterruptsw a.wbeweeneratedwdurinewmrwafterwtyew

interruptwyandlinewprmoessg 

TyewomnfieuratimnwreeisterswSMS_STAT,wSMS_ECC_LOGn,wSMS_INTRRn,wandw

SMS_INTRSnwmperatewinwtyewHCLKwdm aingwDuewtmwtyeirwyiey-speedwmperatimn,w

rapidwreeisterwmverwritinew a.wmoourg 

4.3 Register Address Mapping 

Tablew15wSMSwReeisterwAddresswMappine 

Register name Description Offset address 

SMS_ECC_CFG Errmrwomrreotimnwomnfieuratimnwreeister 0x004 

SMS_STAT Statuswreeister 0x008 

SMS_ECC_LOGn Errmrwaddresswreeister 0x100 
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Register name Description Offset address 

SMS_INTRRn Interruptwflaewolearwreeister 0x140 

SMS_INTRMn Interruptw askwreeister 0x180 

SMS_INTRSn Interruptwflaewreeister 0x1C0 

4.4 Register Functional Description 

4.4.1 Error Correction Configuration Register (SMS_ECC_CFG) 

Offsetwaddress:w0x004 

Resetwvalue:w0x0000w0001 

Tyiswreeisterwomnfieureswtyewinterruptwnmtifioatimnwfunotimng 

Field Name R/W Description 

0 ECC_EN R/W 

EnablewECCwDeteotimn 

0:wDisable 

1:wEnable 

1 RD_COR_EN R/W 

ECCwCmrreotimnwEnable 

0:wDisable 

1:wEnable 

2 RMW_COR_EN R/W 

EnablewyardwarewreadwECCwerrmrwdeteotimnwdurinewECCwyalf-

wmrdwandwb.tewaooess 

0:wDisable 

1:wEnable 

4:3 INSERT_ERR R/W 

ErrmrwInsertimnwatwECCwEnomderwOutputw(InsertwErrmr) 

00:wNmwerrmrwinsertedg 

01:wAwsinele-bitwerrmrwiswinsertedwmnwRAMwdataw[0]g 

10:wAwdmuble-bitwerrmrwiswinsertedwmnwRAMwdataw[1:0]g 

11:wAwtriple-bitwerrmrwiswinsertedwmnwRAMwdataw[2:0]g 

Tyiswiswmnl.wvalidwwyenwSMS_ECC_CFG[ECC_EN]wiswsetwtmw1g 

31:5 Reserved 

4.4.2 State Register (SMS_STAT) 

Offsetwaddress:w0x008 

Resetwvalue:w0x0000w0000 

Ifwan.wbitwinwtyiswreeisterwbeom eswaotive,wanwinterruptwsienalwisweeneratedgw

Readinewtyiswreeisterwolearswtyewinterruptwsienalg 

Field Name R/W Description 

0 RD_ERR_DET R 

ReadwErrmrwDeteotimn 

Tyiswbitwiswsetwwyenwanwerrmrwiswdeteotedwinwtyewreadwdataw(RD)w

andwtyewerrmrwiswnmtw askedg 

1 RD_ERR_SIN R 

ReadwSinelewBitwErrmrwDeteotimn 

Tyiswbitwiswsetwwyenwawsinele-bitwerrmrwiswdeteotedwinwtyewreadwdataw

(RD)wandwtyewerrmrwiswnmtw askedg 
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Field Name R/W Description 

2 RD_ERR_DBL R 

ReadwDmublewBitswErrmrwDeteotimn 

Tyiswbitwiswsetwwyenwawdmuble-bitwerrmrwiswdeteotedwinwtyewreadwdataw

(RD)wandwtyewerrmrwiswnmtw askedg 

3 RMW_ERR_DET R 

RMWwECCwErrmrwDeteotimn 

TyiswbitwiswsetwwyenwanwECCwerrmrwiswdeteotedwdurinewanwRMWw

(Read-Mmdif.-Write)wmperatimnwandwtyewerrmrwiswnmtw askedg 

4 RMW_ERR_SIN R 

RMWwReadwSinelewBitwErrmrwDeteotimn 

Tyiswbitwiswsetwwyenwawsinele-bitwerrmrwiswdeteotedwdurinewanwRMWw

mperatimnwandwtyewerrmrwiswnmtw askedg 

5 RMW_ERR_DBL R 

RMWwDmublewBitswErrmrwDeteotimn 

Tyiswbitwiswsetwwyenwawdmuble-bitwerrmrwiswdeteotedwdurinewanwRMWw

mperatimnwandwtyewerrmrwiswnmtw askedg 

15:6 Reserved 

16 IF_INTR R 

InterfaoewInterrupt 

Eaoywbitwinwtyiswfieldwindioateswwyetyerwitswomrrespmndinewinterfaoew

yasweeneratedwanwinterruptg 

31:17 Reserved 

4.4.3 Error Address Register (SMS_ECC_LOGn) 

Offsetwaddress:w0x100 

Resetwvalue:w0x0000w0000 

TyewERPwMe mr.wErrmrwAddresswReeisterwiswusedwtmwoapturewtyewaddresswmfwtyew

lastwECCweventwinwtyew e mr.g 

Tyiswreeisterwiswread-mnl.wandwan.watte ptwtmwwritewtmwitwwillwbewienmredg 

AfterwanwECCweventwmoours,wtyewreservedwbitswinwtyewSMS_ECC_LOGnwreeistersw

 a.wnmtwbewzerm;wpleasewienmrewtye gwWyenwreadinewtyewaddress,wusewbit-

mperatimnwtmweli inatewtyeirweffeotsg 

Field Name R/W Description 

6:0 Reserved 

19:7 ADDR R 

ErrmrwAddress 

Me mr.wErrmrwAddress:wTyiswfieldwreomrdswtyewerrmrws.ste w

addressw(atw32-bitwaddressweranularit.)wmfwtyewlastwECCweventwinw

tyew e mr.g 

ErrmrwAddress=w0x2000w0000w+wADDR*4 

31:20 Reserved 

4.4.4 SMS Interrupt Flag Reset Register (SMS_INTRRn) 

Offsetwaddress:w0x140 

Resetwvalue:w0x0000w0000 

TyewSMS_INTRRnwreeisterwoanwbewresetwb.waws.ste wresetwmrwb.wawwritew

mperatimngwResettinewtyiswreeisterwwillwolearwallwbitswinwSMS_STATwandw

SMS_INTRSnwreeistersg 
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Field Name R/W Description 

0 RD_ERR_DET R/W 

ReadwECCwErrmrwDeteotimn 

TyiswbitwiswsetwwyenwanwErrmrwCmrreotimnwCmdew(ECC)werrmrwisw

deteotedwinwawreadwmperatimnwmnwtyiswinterfaoeg 

1 RD_ERR_SIN R/W 

ReadwSinelewBitwErrmrwDeteotimn 

Tyiswbitwiswsetwwyenwawsinele-bitwerrmrwmoourswinwtyewReadwDataw

(RD)wmnwtyiswinterfaoeg 

2 RD_ERR_DBL R/W 

ReadwDmublewBitswErrmrwDeteotimn 

Tyiswbitwiswsetwwyenwawdmuble-bitwerrmrwmoourswinwtyewReadwDataw

(RD)wmnwtyiswinterfaoeg 

3 RMW_ERR_DET R/W 

RMWwErrmrwDeteotimn 

TyiswbitwiswsetwwyenwanwerrmrwiswdeteotedwinwawRead-Mmdif.-

Writew(RMW)wmperatimnwmnwtyiswinterfaoeg 

4 RMW_ERR_SIN R/W 

RMWwReadwSinelewBitwErrmrwDeteotimn 

Tyiswbitwiswsetwwyenwawsinele-bitwerrmrwiswdeteotedwdurinewanw

RMWwmperatimnwmnwtyiswinterfaoeg 

5 RMW_ERR_DBL R/W 

RMWwDmublewBitswErrmrwDeteotimn 

Tyiswbitwiswsetwwyenwawdmuble-bitwerrmrwiswdeteotedwdurinewanw

RMWwmperatimnwmnwtyiswinterfaoeg 

31:6 Reserved 

4.4.5 Interrupt Mask Register (SMS_INTRMn) 

Offsetwaddress:w0x180 

Resetwvalue:w0x0000w003F 

Field Name R/W Description 

0 RD_ERR_DET R/W 

ReadwErrmrwDeteotimnwInterrupt 

Tyiswmptimnw askswinterruptweeneratimnwwyenwanwerrmrwisw

deteotedwdurinewawreadwmperatimnwmnwtyiswinterfaoeg 

1 RD_ERR_SIN R/W 

ReadwSinelewBitwErrmrwDeteotimnwInterrupt 

Tyiswmptimnw askswinterruptweeneratimnwwyenwawsinele-bitwerrmrw

iswdeteotedwdurinewawreadwmperatimnwmnwtyiswinterfaoeg 

2 RD_ERR_DBL R/W 

ReadwDmublewBitswErrmrwDeteotimnwInterrupt 

Tyiswmptimnw askswinterruptweeneratimnwwyenwanwECCwdmuble-

bitwerrmrwiswdeteotedwdurinewawreadwmperatimnwmnwtyiswinterfaoeg 

3 RMW_ERR_DET R/W 

RWMwErrmrwDeteotimn 

Tyiswmptimnw askswinterruptweeneratimnwwyenwanwerrmrwisw

deteotedwdurinewawRead-Mmdif.-Writew(RMW)wmperatimnwmnwtyisw

interfaoeg 

4 RMW_ERR_SIN R/W 

RMWwReadwSinelewBitwErrmrwDeteotimn 

Tyiswmptimnw askswinterruptweeneratimnwwyenwawsinele-bitwerrmrw

iswdeteotedwdurinewawRead-Mmdif.-Writew(RMW)wmperatimnwmnw

tyiswinterfaoeg 

5 RMW_ERR_DBL R/W 

RMWwDmublewBitswErrmrwDeteotimn 

Tyiswmptimnw askswinterruptweeneratimnwwyenwawdmuble-bitwerrmrw

iswdeteotedwdurinewawRead-Mmdif.-Writew(RMW)wmperatimnwmnw

tyiswinterfaoeg 

31:6 Reserved 
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4.4.6 Interrupt Flag Register (SMS_INTRSn) 

Offsetwaddress:w0x1C0 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

0 RD_ERR_DET R 

ReadwECCwErrmrwDeteotimn 

TyiswbitwiswsetwwyenwanwErrmrwCmrreotimnwCmdew(ECC)werrmrwisw

deteotedwdurinewtyewreadwmperatimnwmnwtyiswinterfaoewandwtyew

errmrwiswnmtw askedg 

1 RD_ERR_SIN R 

ReadwSinelewBitwErrmrwDeteotimn 

Tyiswbitwiswsetwwyenwawsinele-bitwerrmrwmoourswdurinewtyewreadw

mperatimnwmnwtyiswinterfaoewandwtyewerrmrwiswnmtw askedg 

2 RD_ERR_DBL R 

ReadwDmublewBitswErrmrwDeteotimn 

Tyiswbitwiswsetwwyenwawdmuble-bitwerrmrwmoourswdurinewtyewreadw

mperatimnwmnwtyiswinterfaoewandwtyewerrmrwiswnmtw askedg 

3 RMW_ERR_DET R 

RWMwErrmrwDeteotimn 

Tyiswbitwiswsetwwyenwanwerrmrwomrreotimnwomdewerrmrwiswdeteotedw

durinewtyewRead-Mmdif.-Writew(RMW)wmperatimnwmnwtyisw

interfaoewandwtyewerrmrwiswnmtw askedg 

4 RMW_ERR_SIN R 

RMWwReadwSinelewBitwErrmrwDeteotimn 

Tyiswbitwiswsetwwyenwawsinele-bitwerrmrwiswdeteotedwdurinewanw

RMWwmperatimnwmnwtyiswinterfaoewandwtyewerrmrwiswnmtw askedg 

5 RMW_ERR_DBL R 

RMWwDmublewBitswErrmrwDeteotimn 

Tyiswbitwiswsetwwyenwawdmuble-bitwerrmrwiswdeteotedwdurinewanw

RMWwmperatimnwmnwtyiswinterfaoewandwtyewerrmrwiswnmtw askedg 

31:6 Reserved 

  



 

wwwwgeeey.gom w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w Paeew 37 

5 System Configuration Controller (SYSCFG) 

5.1 Full Name and Abbreviation Description of Terms 

Tablew16wFullwNa eswandwAbbreviatimnswmfwTer s 

Full Name Abbreviation 

FastwMmdewPlus FM+ 

S.ste wCmnfieuratimnwCmntrmller SYSCFG 

5.2 Introduction 

TyewSYSCFGw(S.ste wCmnfieuratimnwCmntrmller)wiswpri aril.wusedwfmrw anaeinew

 e mr.wre appinewandwomntrmllinewinterruptwsmuroesgwItswke.wfunotimnswinolude: 

⚫ CmnfieurinewDMAwtrieeerwsmuroewre appinew  

⚫ Re appinew e mr.wtmwtyewomdewstartwreeimnw  

⚫ ManaeinewexternalwinterruptswomnneotedwtmwGPIOs 

Fmrwdetailedwomnfieuratimnwinfmr atimn,wreferwtmwtyewSYSCFGwReeisterw

Cmnfieuratimng 

5.3 Register Address Mapping 

Tablew17wSYSCFGwReeisterwAddresswMappine 

Register name Description Offset address 

SYSCFG_CFG1 Cmnfieuratimnwreeisterw1 0x00 

SYSCFG_EINTCFG1 Externalwinterruptwreeisterw1 0x08 

SYSCFG_EINTCFG2 Externalwinterruptwreeisterw2 0x0C 

SYSCFG_EINTCFG3 Externalwinterruptwreeisterw3 0x10 

SYSCFG_EINTCFG4 Externalwinterruptwreeisterw4 0x14 

SYSCFG_CFG2 Cmnfieuratimnwreeisterw2 0x18 

5.4 Register Functional Description 

5.4.1 Configuration Register 1 (SYSCFG_CFG1) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w000Xw(Xw eansw e mr.w mde,womntrmlledwb.wnBOOTxgw

Afterwreset,wtyesewbitswseleotw mdewomnfieuratimnwpara eterswtyrmueywnBOOTxg) 

Tyiswreeisterwiswusedwtmwomnfieurewtyew e mr.wandwDMAwrequestedwre appinew

andwomntrmlwtyewspeoifiowI/Owpinsg 
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Twmwb.teswarewusedwtmwomnfieurewtyewstmraeewt.pew appedwwitywtyewaddresswmfw

0x0000w0000g 

Allwmfwtyesewbitswoanwskipwtyewyardwarewtmwyavewtyewsmftwarewtmwseleotwtyew

py.sioalw appine,wandwoanwbewomntrmlledwandwresetwb.wsmftwareg 

Field Name R/W Description 

1:0 MMSEL R/W 

SeleotwMe mr.wMappine 

Cmntrmlwtyew e mr.w appinewatwaddressw0x0000w0000gwTyew

valueswmfwtyesewbitswafterwawresetwarewdeter inedwb.wtyewpy.sioalw

statewmfwtyewnBOOT0/1wpinsg 

x0:wMainwflasyw appinewaddress:w0x0000w0000 

01:wReserved 

11:wE beddedwSRAMw appinewaddress:w0x0000w0000 

7:2 Reserved 

8 ADCDMARMP R/W 

ADCwDMAwRequestwRe appine 

Cmntrmlwre appinewrequestwmfwADCwDMAg 

0:wNmwre appine 

ADC—DMA_CH1 

1:wRe appine 

ADC—DMA_CH2 

9 USART1TXRMP R/W 

USART1_TXwDMAwRequestwRe appine 

Tyiswbitwomntrmlswre appinewrequestwmfwUSART1_TXwDMAg 

0:wNmwre appine 

USART1_TX—DMA_CH2 

1:wRe appine 

USART1_TX—DMA_CH4 

10 USART1RXRMP R/W 

USART1_RXwDMAwRequestwRe appine 

Tyiswbitwomntrmlswre appinewrequestwmfwUSART1_RXwDMAg 

0:wNmwre appine 

USART1_RX—DMA_CH3 

1:wRe appine 

USART1_RX—DMA_CH5 

15:11 Reserved 

16 TMR4CH3RMP R/Ww  

TMR4_CH3wDMAwRequestwRe appine 

Tyiswbitwomntrmlswre appinewrequestwmfwTMR4_CH3wDMAg 

0:wNmwre appine:wTMR4_CH3—DMA_CH1 

1:wRe appine:wTMR4_CH3—DMA_CH5 

17 TMR4UPRMPw  R/Ww  

TMR4_UPwDMAwRequestwRe appine 

Tyiswbitwomntrmlswre appinewrequestwmfwTMR4_UPwDMAg 

0:wNmwre appine:wTMR4_UP—DMA_CH1 

1:wRe appine:wTMR4_UP—DMA_CH5 

31:18 Reserved 

5.4.2 External Interrupt Register 1 (SYSCFG_EINTCFG1) 

Tyesewbitswarewomntrmlledwb.wsmftwarewtmwbewrewrittenwtmwseleotwtyewexternalw

interruptwsmuroewmfwEINTxw(x=0…3)gwTyewseleotedwexternalwinterruptwsmuroesw
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representedwb.wtyewvalueswmfwtyewEINTxw[3:0]warewsymwnwinwtyewtablewbelmwg 

Tablew18wExternalwInterruptwSmuroeswSeleotedwfmrwDifferentwValues 

EINTx [3:0] External Interrupt Source 

x000 PA[x]wpin 

x001 PB[x]wpin 

x010 PC[x]wpin 

x011 PD[x]wpin 

x100 Reserved 

x101 PF[x]wpin 

Otyers Reserved 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

3:0 EINT0 R/W 

EINT0wCmnfieure 

Tyesew bitsw arew omntrmlledw b.w smftwarew tmw bew rewrittenw tmw seleotw tyew

externalwinterruptwsmuroewmfwEINT0g 

Tyewseleotedw externalw interruptw smuroesw representedw b.w tyew valueswmfw

differentwbitswarewsymwnwinwtyewtablew"ExternalwInterruptwSmuroeswSeleotedw

fmrwDifferentwValues"gw w w  

7:4 EINT1 R/W 

EINT1wCmnfieure 

Tyesew bitsw arew omntrmlledw b.w smftwarew tmw bew rewrittenw tmw seleotw tyew

externalwinterruptwsmuroewmfwEINT1g 

Tyewseleotedw externalw interruptw smuroesw representedw b.w tyew valueswmfw

differentwbitswarewsymwnwinwtyewtablew"ExternalwInterruptwSmuroeswSeleotedw

fmrwDifferentwValues"gw w  

11:8 EINT2 R/W 

EINT2wCmnfieure 

Tyesew bitsw arew omntrmlledw b.w smftwarew tmw bew rewrittenw tmw seleotw tyew

externalwinterruptwsmuroewmfwEINT2g 

Tyewseleotedw externalw interruptw smuroesw representedw b.w tyew valueswmfw

differentwbitswarewsymwnwinwtyewtablew"ExternalwInterruptwSmuroeswSeleotedw

fmrwDifferentwValues"gw w  

15:12 EINT3 R/W 

EINT3wCmnfieure 

Tyesew bitsw arew omntrmlledw b.w smftwarew tmw bew rewrittenw tmw seleotw tyew

externalwinterruptwsmuroewmfwEINT3g 

Tyewseleotedw externalw interruptw smuroesw representedw b.w tyew valueswmfw

differentwbitswarewsymwnwinwtyewtablew"ExternalwInterruptwSmuroeswSeleotedw

fmrwDifferentwValues"gw w  

31:16 Reserved 

5.4.3 External Interrupt Register 2 (SYSCFG_EINTCFG2) 

Tyesewbitswarewomntrmlledwb.wsmftwarewtmwbewrewrittenwtmwseleotwtyewexternalw

interruptwsmuroewmfwEINTx(x=4…7)gwTyewseleotedwexternalwinterruptwsmuroesw

representedwb.wtyewvalueswmfwEINTxw[3:0]warewsymwnwinwtyewtablew"Externalw

InterruptwSmuroeswSeleotedwfmrwDifferentwValues"gw w  
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Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

3:0 EINT4 R/W 

EINT4wCmnfieure 

Tyesew bitsw arew omntrmlledw b.w smftwarew tmw bew rewrittenw tmw seleotw tyew

externalwinterruptwsmuroewmfwEINT4g 

Tyewseleotedwexternalw interruptwsmuroesw representedwb.w tyewvalueswmfw

differentwbitswarewsymwnwinwtyewtablew“ExternalwInterruptwSmuroeswSeleotedw

fmrwDifferentwValues”gw w  

7:4 EINT5 R/W 

EINT5wCmnfieure 

Tyesew bitsw arew omntrmlledw b.w smftwarew tmw bew rewrittenw tmw seleotw tyew

externalwinterruptwsmuroewmfwEINT5g 

Tyewseleotedwexternalw interruptwsmuroesw representedwb.w tyewvalueswmfw

differentwbitswarewsymwnwinwtyewtablew“ExternalwInterruptwSmuroeswSeleotedw

fmrwDifferentwValues”gw w  

11:8 EINT6 R/W 

EINT6wCmnfieure 

Tyesew bitsw arew omntrmlledw b.w smftwarew tmw bew rewrittenw tmw seleotw tyew

externalwinterruptwsmuroewmfwEINT6g 

Tyewseleotedwexternalw interruptwsmuroesw representedwb.w tyewvalueswmfw

differentwbitswarewsymwnwinwtyewtablew“ExternalwInterruptwSmuroeswSeleotedw

fmrwDifferentwValues”gw w  

15:12 EINT7 R/W 

EINT7wCmnfieure 

Tyesew bitsw arew omntrmlledw b.w smftwarew tmw bew rewrittenw tmw seleotw tyew

externalwinterruptwsmuroewmfwEINT7g 

Tyewseleotedwexternalw interruptwsmuroesw representedwb.w tyewvalueswmfw

differentwbitswarewsymwnwinwtyewtablew“ExternalwInterruptwSmuroeswSeleotedw

fmrwDifferentwValues”gw w  

31:16 Reserved 

5.4.4 External Interrupt Register 3 (SYSCFG_EINTCFG3) 

Tyesewbitswarewomntrmlledwb.wsmftwarewtmwbewrewrittenwtmwseleotwtyewexternalw

interruptwsmuroewmfwEINTx(x=8…11)gwTyewseleotedwexternalwinterruptwsmuroesw

representedwb.wtyewvalueswmfwEINTxw[3:0]warewsymwnwinwtyewtablew“Externalw

InterruptwSmuroeswSeleotedwfmrwDifferentwValues”gw w  

Offsetwaddress:w0x10 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

3:0 EINT8 R/W 

EINT8wCmnfieure 

Tyesew bitsw arew omntrmlledw b.w smftwarew tmw bew rewrittenw tmw seleotw tyew

externalwinterruptwsmuroewmfwEINT8g 

Tyewseleotedwexternalw interruptwsmuroesw representedwb.w tyewvalueswmfw

differentwbitswarewsymwnwinwtyewtablew“ExternalwInterruptwSmuroeswSeleotedw

fmrwDifferentwValues”gw w  
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Field Name R/W Description 

7:4 EINT9 R/W 

EINT9wCmnfieure 

Tyesew bitsw arew omntrmlledw b.w smftwarew tmw bew rewrittenw tmw seleotw tyew

externalwinterruptwsmuroewmfwEINT9g 

Tyewseleotedwexternalw interruptwsmuroesw representedwb.w tyewvalueswmfw

differentwbitswarewsymwnwinwtyewtablew“ExternalwInterruptwSmuroeswSeleotedw

fmrwDifferentwValues”gw w  

11:8 EINT10 R/W 

EINT10wCmnfieure 

Tyesew bitsw arew omntrmlledw b.w smftwarew tmw bew rewrittenw tmw seleotw tyew

externalwinterruptwsmuroewmfwEINT10g 

Tyewseleotedwexternalw interruptwsmuroesw representedwb.w tyewvalueswmfw

differentwbitswarewsymwnwinwtyewtablew“ExternalwInterruptwSmuroeswSeleotedw

fmrwDifferentwValues”gw w  

15:12 EINT11 R/W 

EINT11wCmnfieure 

Tyesew bitsw arew omntrmlledw b.w smftwarew tmw bew rewrittenw tmw seleotw tyew

externalwinterruptwsmuroewmfwEINT11g 

Tyewseleotedwexternalw interruptwsmuroesw representedwb.w tyewvalueswmfw

differentwbitswarewsymwnwinwtyewtablew“ExternalwInterruptwSmuroeswSeleotedw

fmrwDifferentwValues”gw w  

31:16 Reserved 

5.4.5 External Interrupt Register 4 (SYSCFG_EINTCFG4) 

Tyesewbitswarewomntrmlledwb.wsmftwarewtmwbewrewrittenwtmwseleotwtyewexternalw

interruptwsmuroewmfwEINTx(x=12wtmw15)gwTyewseleotedwexternalwinterruptwsmuroesw

representedwb.wtyewvalueswmfwEINTxw[3:0]warewsymwnwinwtyewtablew“Externalw

InterruptwSmuroeswSeleotedwfmrwDifferentwValues”gw w  

Offsetwaddress:w0x14 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

3:0 EINT12 R/W 

EINT12wCmnfieure 

Tyesew bitsw arew omntrmlledw b.w smftwarew tmw bew rewrittenw tmw seleotw tyew

externalwinterruptwsmuroewmfwEINT12g 

Tyewseleotedwexternalw interruptwsmuroesw representedwb.w tyewvalueswmfw

differentwbitswarewsymwnwinwtyewtablew“ExternalwInterruptwSmuroeswSeleotedw

fmrwDifferentwValues”gw w  

7:4 EINT13 R/W 

EINT13wCmnfieure 

Tyesew bitsw arew omntrmlledw b.w smftwarew tmw bew rewrittenw tmw seleotw tyew

externalwinterruptwsmuroewmfwEINT13g 

Tyewseleotedwexternalw interruptwsmuroesw representedwb.w tyewvalueswmfw

differentwbitswarewsymwnwinwtyewtablew“ExternalwInterruptwSmuroeswSeleotedw

fmrwDifferentwValues”gw w  

11:8 EINT14 R/W 

EINT14wCmnfieure 

Tyesew bitsw arew omntrmlledw b.w smftwarew tmw bew rewrittenw tmw seleotw tyew

externalwinterruptwsmuroewmfwEINT14g 

Tyewseleotedwexternalw interruptwsmuroesw representedwb.w tyewvalueswmfw

differentwbitswarewsymwnwinwtyewtablew“ExternalwInterruptwSmuroeswSeleotedw

fmrwDifferentwValues”gw w  
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Field Name R/W Description 

15:12 EINT15 R/W 

EINT15wCmnfieure 

Tyesew bitsw arew omntrmlledw b.w smftwarew tmw bew rewrittenw tmw seleotw tyew

externalwinterruptwsmuroewmfwEINT15g 

Tyewseleotedwexternalw interruptwsmuroesw representedwb.w tyewvalueswmfw

differentwbitswarewsymwnwinwtyewtablew“ExternalwInterruptwSmuroeswSeleotedw

fmrwDifferentwValues”gw w  

31:16 Reserved 

5.4.6 Configuration Register 2 (SYSCFG_CFG2) 

Offsetwaddress:w0x18 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

0 LOCK R/W 

CmrewLOCKUPwEnable 

Tyiswbitwiswsetwb.wsmftwarewandwolearedwb.ws.ste wresetg 

ItwoanwenablewandwlmokwtyewomnneotimnwbetweenwAr ®wCmrtex®w-M0+w

LOCKUPwHardfaultw(yardwarewerrmr)wmutputwandwTMR1wbrakewinputg 

1 Reserved 

2 PVDLOCK R/W 

PVDwLmokwEnable 

ItwoanwenablewandwlmokwtyewomnneotimnwbetweenwPVDwinterruptwandw

TMR1wbrakewinputwandwlmokwtyewstatewmfwPVDENwbitwandwPLSELwbitw

inwPMU_CTRLg 

0:wCmnneotimnwlmoked;wPVDENwbitwandwPLSELwbitwareweditable 

1:wCmnneotimnwenabled;wPVDENwbitwandwPLSELwbitwarewread-mnl. 

31:3 Reserved 
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6 Reset and Clock Management (RCM) 

6.1 Full Name and Abbreviation Description of Terms 

Tablew19wFullwNa eswandwAbbreviatimnswmfwTer s 

Full Name  Abbreviation 

ResetwandwClmokwManaee ent RCM 

Reset RST 

Pmwer-OnwReset POR 

Pmwer-DmwnwReset PDR 

HieywSpeedwExternalwClmok HSECLK 

HieywSpeedwInternalwClmok HSICLK 

LmwwSpeedwInternalwClmok LSICLK 

PyasewLmokedwLmmp PLL 

Mainwolmokwmutput MCO 

Calibrate CAL 

Tri  TRM 

Wakeup WUP 

Autm atiowWakeup AWUP 

LmwwPmwer LPWR 

ClmokwSeourit.wS.ste  CSS 

NmnwMaskablewInterrupt NMI 

ClmokwMmnitmrinewMmdule CMU 

6.2 Reset Functional Description 

Tyewsuppmrtedwresetwiswdividedwintmwtwmwfmr s,wna el.,ws.ste wresetwandwpmwerw

resetg 

6.2.1 System Reset 

6.2.1.1 "System reset" reset source 

Tyewresetwsmuroewiswdividedwintmwexternalwresetwsmuroewandwinternalwresetwsmuroeg 

Externalwresetwsmuroe: 

⚫ LmwwlevelwmnwNRSTwping 

Internalwresetwsmuroe: 

⚫ Independentwwatoydmewter inatimnwomuntw(IWDTwreset) 
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⚫ Smftwarewresetw(SWwreset) 

⚫ Lmw-pmwerw anaee entwreset 

⚫ Lmadwmptimnwb.tewreset 

⚫ Pmwerwreset 

⚫ Lmss-mf-ClmokwResetw(LOCwReset) 

Aws.ste wresetwwillwmoourwwyenwan.wmfwtyewabmveweventswmooursgwBesides,wtyew

resetweventwsmuroewoanwbewidentifiedwb.wviewinewtyewresetwflaewbitwinwRCM_CSTSw

(omntrml/statuswreeister)gwTyewLOCwResetwoanwbewenabledwmrwdisabledwb.w

omnfieurinewtyewRCM_INT2[SLOCEN]wreeisterwbitg 

Wyenwtyews.ste wiswreset,wallwreeisterswexoeptwtyewreeisterswinwRCM_CSTSw

(omntrml/statewreeister)wresetwflaewbitw(referwtmwtyewPmwerwSuppl.wCmntrmlwBlmokw

Diaera )wwillwbewresetwtmwtyewresetwstateg 

Software Reset 

Smftwarewoanwbewresetwb.wsettinewSYSRESETREQwinwAr ®wCmrtex®w-M0+w

interruptwapplioatimnwandwresetwomntrmlwreeisterwtmw"1"g 

Low-power management reset 

Lmw-pmwerw anaee entw a.wresetwinwtwmwoases,wmnewiswwyenwenterinewtyew

standb.w mde,wandwtyewmtyerwiswwyenwenterinewtyewstmpw mdegwInwtyesewtwmw

oases,wifwRSTSTDBYwbitw(inwstandb.w mde)wmrwRSTSTOPwbitw(inwstmpw mde)winw

user-seleotedwb.tewiswoleared,wtyews.ste wwillwbewresetwandwnmtwenterwtyewstandb.w

mrwstmpw mdeg 

Fmrw mrewinfmr atimnwabmutwuser-seleotedwb.tes,wreferwtmwtyewoyapterwmfw"Flasyw

Me mr."g 

Load option byte reset 

Tyewlmadwb.tewresetwiswtrieeeredwb.wOBLOADwbitwinwFMC_CTRL2wreeisterwwyioyw

iswomntrmlledwb.wsmftwareg 

6.2.1.2 "System reset" reset circuit 

AllwresetwsmuroeswaotwmnwtyewNRSTwpin,wwyioywre ainswlmwwdurinewtyewresetw

prmoessg 

Tyewinternalwresetwsmuroeweenerateswawpulsewwitywawdela.wmfwatwleastw10wμswatwtyew

NRSTwpinwtyrmueywtyewpulseweeneratmr,wwyioywoauseswtyewNRSTwpinwtmw aintainw

tyewlevelwtmweeneratewreset;wtyewexternalwresetwsmuroewdireotl.wpullswdmwnwtyew

NRSTwpinwlevelwfmrwresettineg 

Tyew"s.ste wreset"wresetwoirouitwiswsymwnwinwtyewfieurewbelmwg 
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Fieurew2wResetwCirouitwfmrw"S.ste wReset" 

Pulse 
generator 
(10 μs)

Filter

VDD/VDDA

External reset System 
reset

IWDT reset

Power reset

Software Reset

Low-power 
management reset

NRST

Load option byte 
reset

LOC reset

 

6.2.2 Power Reset 

"Pmwerwreset"wresetwsmuroewiswaswfmllmws: 

⚫ Pmwer-mnwresetw(POR) 

⚫ Pmwer-dmwnwresetw(PDR) 

⚫ Wakewupwfrm wstandb.w mde 

Awpmwerwresetwwillwmoourwwyenwan.wmfwtyewabmveweventswmooursg 

Pmwerwresetwwillwresetwallwreeistersg 

6.3 Functional Description of Clock Management 

Tyewolmokwsmuroeswmfwtyewwymlews.ste winoludewHSECLK,wHSICLK,wHSICLK14,w

LSICLKwandwPLLgwFmrwtyewoyaraoteristioswmfwtyewolmokwsmuroe,wreferwtmwtyew

relevantwoyapterwmfw"EleotrioalwCyaraoteristios"winwtyewdatasyeetg 

6.3.1 External Clock Source 

TyewexternalwolmokwsienalwiswHSECLKw(yiey-speedwexternalwolmok)wsienalg 

Tyerewarewtwmwkindswmfwexternalwolmokwsmuroes: 

⚫ Externalwor.stal/oera iowmsoillatmr 

⚫ Externalwolmokwmfwuser 

TyewyardwarewomnfieuratimnwmfwHSECLKw(yiey-speedwexternalwolmok)wsienalwisw

symwnwinwtyewfmllmwinewfieureg 
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Fieurew3wHSECLKwHardwarewCmnfieuratimn 

OSC_OUT

GPIO

External clock source

Crystal/Ceramic 
resonator

OSC_OUTOSC_IN

CL1 CL2

External clock

Clock source Hardware configuration

OSC_IN

 

Inwmrderwtmwreduoewtyewdistmrtimnwmfwolmokwmutputwandwsymrtenwtyewstartupw

stabilizatimnwti e,wtyewor.stal/oera iowmsoillatmrwandwlmadwoapaoitmrw ustwbewasw

olmsewtmwtyewmsoillatmrwpinwaswpmssiblegwTyewvaluewmfwtyewlmadwoapaoitanoew(CL1,w

CL2)w ustwbewadjustedwaoomrdinewtmwtyewseleotedwmsoillatmrg 

6.3.1.1 HSECLK (high-speed external clock) signal 

HSECLKwsienalwisweeneratedwb.wtwmwolmokwsmuroes,wwyioywarewHSECLKwexternalw

or.stal/oera iowmsoillatmrwandwHSECLKwexternalwolmokg 

Tablew20wClmokwSmuroeswGeneratinewHSECLKwSienal 

Name Description 

Externalwolmokwsmuroew

(HSECLKwb.pass) 

PrmvidewolmokwtmwtyewMCUwtyrmueywOSC_INwping 

Tyewsienalwoanwbeweeneratedwb.wmrdinar.wfunotimnwsienalwtrans itterw(inw

debueeine),wor.stalwmsoillatmrwandwmtyerwsienalweeneratmrs;wtyewwavefmr woanw

bewsquarewwave,wsinewwavewmrwtrianelewwavewwityw40%-60%wdut.wo.ole,wandw

tyew axi u wfrequeno.wiswupwtmw20MHzg 

Inwyardwarewomnneotimn,witwsymuldwbewomnneotedwtmwOSC_INwpin,wensurinew

OSC_OUTwpinwiswsuspended;winwMCUwomnfieuratimn,wtyewuserwoanwseleotwtyisw

 mdewb.wsettinewHSEBCFGwandwHSEENwbitswinwRCM_CTRL1w(olmokwomntrmlw

reeisterw1)g 
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Name Description 

Externalw

or.stal/oera iow

msoillatmr 

(HSECLKwor.stal) 

TyewolmokwiswprmvidedwtmwMCUwb.wtyewmsoillatmr,wandwtyewmsoillatmrwinoludesw

or.stalwmsoillatmrwandwoera iowmsoillatmrg 

Tyewfrequeno.wraneewisw8-20wMHzg 

WyenwneedinewtmwomnneotwOSC_INwandwOSC_OUTwtmwtyewmsoillatmr,witwoanwbew

enabledwandwdisabledwb.wsettinewtyewHSEENwbitwinwolmokwomntrmlwreeisterw

RCM_CTRL1w(olmokwomntrmlwreeister)g 

HSERDYFLGwbitwinwtyewolmokwomntrmlwreeisterwRCM_CTRL1w(olmokwomntrmlw

reeisterw1)wiswusedwtmwindioatewwyetyerwtyewyiey-speedwexternalwmsoillatmrwisw

stablegwAfterwitwiswenabled,wtyewolmokwiswnmtwreleasedwuntilwtyiswbitwiswsetwtmw"1"w

b.wyardwaregwIfwinterruptwiswallmwedwinwRCM_INTw(olmokwinterruptwreeister),w

omrrespmndinewinterruptwwillwbeweeneratedg 

6.3.2 Internal Clock Source 

Tyewinternalwolmokwsmuroeswinolude:wHSICLKw(Hiey-SpeedwInternalwClmok),w

HSICLK14w(Hiey-SpeedwInternalw14wMHzwClmok),wandwLSICLKw(Lmw-Speedw

InternalwClmok)wsienalsg 

6.3.2.1 HSICLK (High-speed internal clock) signal 

HSICLKwsienalwisweeneratedwb.winternalw8wMHzwRCwmsoillatmrg 

TyewRCwmsoillatmrwfrequeno.wmfwdifferentwoyipswiswdifferent,wandwtyatwmfwtyewsa ew

oyipw a.wbewdifferentwwitywtyewoyaneewmfwte peraturewandwvmltaee;wtyewHSICLKw

frequeno.wmfweaoywoyipwyaswbeenwoalibratedwtmw1%w(25w℃,wLDO_CAP=3g3wV)wb.w

tyew anufaoturerwbefmrewleavinewtyewfaotmr.gwWyenwtyews.ste wiswreset,wtyewvaluew

oalibratedwb.wtyew anufaoturerwwillwbewlmadedwtmwRCM_CTRL1w(olmokwomntrmlw

reeister);winwadditimn,wtyewuserswoanwfurtyerwadjustwtyewfrequeno.wb.wsettinew

HSITRMwinwRCM_CTRL1waoomrdinewtmwtyewapplioatimnwomnditimnsw(te peraturew

andwvmltaee)wmfwtyewsiteg 

HSIRDYFLGwbitwoanwbewusedwtmwindioatewwyetyerwHSICLKwRCwmsoillatmrwisw

stablegwInwtyewolmokwstartupwprmoess,wHSICLKwRCwmutputwolmokwiswnmtwreleasedw

untilwtyewHSIRDYFLGwbitwiswsetwtmw"1"wb.wyardwaregwHSICLKwRCwmsoillatmrwoanwbew

enabledwmrwdisabledwb.wHSIENwbitwinwRCM_CTRL1g 

Cm paredwwitywHSECLKwor.stalwmsoillatmr,wRCwmsoillatmrwoanwprmvidews.ste w

olmokwwitymutwan.wexternalwdevioe;wtyewstartwti ewmfwRCwmsoillatmrwiswsymrterwtyanw

tyatwmfwHSECLKwor.stalwmsoillatmr;wevenwafterwoalibratimn,witswolmokwfrequeno.w

aoourao.wiswstillwinferimrwtmwtyatwmfwHSECLKwor.stalwmsoillatmrg 

6.3.2.2 HSICLK14 (High-Speed Internal 14 MHz Clock) signal 

HSICLK14wsienalwisweeneratedwb.winternalw14MHzwRCwmsoillatmrg 

TyewRCwmsoillatmrwfrequeno.wmfwdifferentwoyipswiswdifferent,wandwtyatwmfwtyewsa ew

oyipw a.wbewdifferentwwitywtyewoyaneewmfwte peraturewandwvmltaee;wtyewHSICLKw

frequeno.wmfweaoywoyipwyaswbeenwoalibratedwtmw1%w(25w℃,wLDO_CAP=3g3wV)wb.w
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tyew anufaoturerwbefmrewleavinewtyewfaotmr.gwWyenwtyews.ste wiswreset,wtyewvaluew

oalibratedwb.wtyew anufaoturerwwillwbewlmadedwtmwRCM_CTRL2w(olmokwomntrmlw

reeister);winwadditimn,wtyewuserswoanwfurtyerwadjustwtyewfrequeno.wb.wsettinew

HSI14TRMwinwRCM_CTRL2waoomrdinewtmwtyewapplioatimnwomnditimnsw

(te peraturewandwvmltaee)wmfwtyewsiteg 

HSI14RDYFLGwbitwoanwbewusedwtmwindioatewwyetyerwHSICLK14wRCwmsoillatmrwisw

stablegwInwtyewolmokwstartupwprmoess,wHSICLK14wRCwmutputwolmokwiswnmtwreleasedw

untilwtyewHSI14RDYFLGwbitwiswsetwtmw"1"wb.wyardwaregwHSICLK14wRCwmsoillatmrw

oanwbewenabledwmrwdisabledwb.wHSI14ENwbitwinwRCM_CTRL2g 

Cm paredwwitywHSECLKwor.stalwmsoillatmr,wRCwmsoillatmrwoanwprmvidews.ste w

olmokwwitymutwan.wexternalwdevioe;wtyewstartwti ewmfwRCwmsoillatmrwiswsymrterwtyanw

tyatwmfwHSECLKwor.stalwmsoillatmr;wevenwafterwoalibratimn,witswolmokwfrequeno.w

aoourao.wiswstillwinferimrwtmwtyatwmfwHSECLKwor.stalwmsoillatmrg 

6.3.2.3 LSICLK low-speed internal clock signal 

Main Characteristics of LSICLK Signal 

LSICLKwsienalwisweeneratedwb.wRCwmsoillatmrwatwtyewfrequeno.wmfw32wkHzgwTyew

frequeno.w a.woyaneewalmnewwitywtyewoyaneewmfwte peraturewandwvmltaeegwItwoanw

keepwrunninewinwbmtywstmpwandwstandb.w mdewandwprmvidewolmokwfmrwIWDTw

(independentwwatoydme)g 

TyewLSICLKwfrequeno.wmfweaoywoyipwyaswbeenwoalibratedwb.wtyew anufaoturerw

befmrewleavinewtyewfaotmr.gwWyenwtyews.ste wiswreset,wtyewvaluewoalibratedwb.wtyew

 anufaoturerwwillwbewlmadedwtmwRCM_CTRL2w(olmokwomntrmlwreeister);winwadditimn,w

tyewuserswoanwfurtyerwadjustwtyewfrequeno.wb.wsettinewLSITRMwinwRCM_CTRL2w

aoomrdinewtmwtyewapplioatimnwomnditimnsw(te peraturewandwvmltaee)wmfwtyewsiteg 

LSICLKwoanwbewenabledwmrwdisabledwb.wLSIENwbitwmfwRCM_CSTSw(omntrml/statusw

reeister)gwLSIRDYFLGwbitwinwRCM_CSTSwindioateswwyetyerwtyewlmw-speedw

internalwmsoillatmrwiswstablegwAtwstartupwstaee,wtyewolmokwiswnmtwreleasedwuntilwtyisw

bitwiswsetwtmw"1"wb.wyardwaregwIfwitwiswallmwedwinwRCM_INTw(olmokwinterruptwreeister),w

LSICLKwinterruptwrequestwwillwbeweeneratedg 

6.3.3 PLL (phase locked loop) 

TyewinternalwPLLwoanwbewusedwtmwdmublewtyewfrequeno.wmfwHSICLKwmutputwolmokw

mrwHSECLKwor.stalwmutputwolmokg 

TmwomnfieurewPLLwpara eters,wfirstwolearwPLLENwbit,wandwafterwPLLRDYFLGwisw

olearedw(PLLwiswinwtyewdisabledwstate),woyaneewtyewpara eters,wtyenwsetwPLLENw

tmw1,wenablewPLL,wandwwyenwPLLRDYFLGwiswsetwtmw1,wtyewomnfieuratimnwisw

om pletedgwTyewolmokwsmuroewandw ultiplioatimnwfaotmrwsymuldwbewseleotedwbefmrew

aotivatedgwOnoewPLLwiswaotivated,wtyewseleotimnwoannmtwbewoyaneedg 

WyenwPLLwiswread.wandwPLLwinterruptwinwRCM_INTwiswallmwed,wPLLwoanweeneratew
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interruptwrequestg 

6.3.4 Clock Tree 

G32A1085wA1065wA1045wolmokwtreewiswsymwnwinwtyewfieurewbelmw: 

Fieurew4wG32A1085wA1065wA1045wClmokwTree 

RCM_CFG2

Clock 
Output

PLLCLK

HSICLK
HSICLK14

HSECLK
SYSCLK

LSICLK

HSICLK
8MHz

HSECLK 
OSC

8-20MHz

HSICLK14 
RC

14MHz

LSICLK 
32kHz

/1,2
 16

PLLMUL
×2,×3
 ×16

/1,2 
/512 /8

/1,/2,
/4,/8,
/16

APB 
peripherals

TMR1/2/3/
4/6/7/8

ADC Asynchronous Signal Input

System Timer

AHB/core/
memory/DMA

CAN

Flash Program Interface

SYSCLK HCLK

APB_CLK

×1,×2

HSECLK

RTC

/32

HSECLK

LSICLK

IWDT

LSICLK

LSICLK

HSICLK14

MCO

HSICLK

 

 

 

OSC_OUT

OSC_IN

HSICLK

PLLCLK

HSECLK

USART1/2
SYSCLK

HSICLK

/2

AHBPSC

APB1PSC

SW

CSS

HSICLK

CMU

HSE_CLK is ref clk

PLL/HSI Clock is mon clk

PLLCLK

/1,/2,/4,/8,
/16,/32,/64,

/128

HSICLK

/2

 

Nmte: 

(1) HCLK refers to an AHB clock, an operating clock (FCLK) of the Arm® Cortex®-M0+. 

(2) PCLK is a clock signal of the peripheral connected to APB. 

(3) The frequency of AHB and APB domains can be configured by multiple prescalers. 

(4) When needing to run the peripheral connected to AHB and APB, it is required to enable the 

corresponding enable end to make the peripheral get the clock signal. 

(5) The clock frequency for all TMRxCLK (Timer clocks) except TMR8 is automatically configured 

by hardware based on the following two conditions: 

⚫ If the corresponding APB prescaler factor is 1, the clock frequency of the timer is the 

same as the frequency of the APB bus. 
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⚫ Otherwise, the clock frequency of the timer will be set to twice the frequency of the APB 

bus connected to it. 

⚫ The clock frequency of the TMR8 timer is identical to that of APB bus connected to the 

timer. 

(6) The frequency of TMRx (x=1, 2, 3, 4, 6, 7, 8) clock signals is divided by APB. 

6.3.5 Clock Source Selection of IWDT 

WyenwIWDTw(independentwwatoydme)wiswenabled,wLSICLKwmsoillatmrwwillwbew

enabledwb.wfmroe,wandwwyenwitwiswstable,witwwillwprmvidewtyewolmokwsienalwtmwIWDTgw

AfterwLSICLKwiswenabledwb.wfmroe,witwwillwalwa.swbewenabledwandwoannmtwbew

disabledg 

6.3.6 Clock Source Selection of MCO 

WyenwtyewomrrespmndinewGPIOwpmrtwreeisterwiswomnfieuredwwitywomrrespmndinew

funotimn,wtyewolmokwsienalwoanwbewseleotedwtmwbewmutputwtmwMCOwpinwb.w

omnfieurinewMCOSELwinwRCM_CFG1w(olmokwomnfieuratimnwreeister)gwSeewtyew

instruotimnswfmrwolmokwtreewmrwMCOSELwbitwmfwRCM_CFG1wreeisterwfmrwspeoifiow

olmokwsienalsgwTyewavailablewdivisimnwfaotmrswfmrwtyewseleotedwolmokwsmuroewarew1,w

2,w4,w8,w16,w32,w64,wandw128gwTyiswomnfieuratimnwiswspeoifiedwb.wtyewMCOPREwfieldw

inwtyewRCM_CFG1wreeisterg 

6.3.7 SYSCLK Source Selection  

SYSCLKwsmuroeswoanwbewHSECLK,wPLLCLKwandwHSICLKg 

TyewstatuswbitwmfwRCM_CFG1woanwindioatewtyewread.wolmokwandwseleotedw

SYSCLKwolmokwsmuroeg 

Afterwtyews.ste wiswreset,wtyewolmokwsmuroewoannmtwbewstmppedwifwHSICLKw

msoillatmrwiswseleotedwaswtyews.ste wolmok,wmrwPLLwiswdireotl.wmrwindireotl.wusedwasw

tyews.ste wolmokgwIfw.muwwantwtmwswitoywtyewSYSCLKwolmokwsmuroe,w.muw ustwwaitw

untilwtyewtareetwolmokwsmuroewiswread.,wwyioyw eanswtyewtareetwolmokwsmuroewisw

stableg 

6.3.8 CSS Clock Security System 

InwmrderwtmwpreventwMCUwfrm wfailinewtmwtmwrunwnmr all.wduewtmwsymrtwoirouitwmfw

externalwor.stalwmsoillatmr,wMCUwoanwaotivatewCSSwolmokwseourit.ws.ste wb.w

smftwaregwAfterwtyewseourit.ws.ste wiswaotivated,wifwtyewHSECLKwmsoillatmrwiswusedw

aswtyews.ste wolmokwdireotl.wmrwindireotl.w(usedwaswtyewPLLwinputwolmokwandwPLLwisw

tyews.ste wolmok),wtyewexternalwHSECLKwmsoillatmrwwillwbewdisabledwwyenwtyew

HSECLKwolmokwfails,wandwtyews.ste wolmokwwillwautm atioall.wswitoywtmwHSICLKgw

Atwtyiswti e,wtyewPLLwwyioywseleotswHSECLKwaswtyewolmokwinputwandwaswtyew

s.ste wolmokwinputwsmuroewwillwalsmwbewdisabledg 

CSSwoanwbewaotivatedwb.wsmftwaregwWyenwHSECLKwolmokwfails,wCSSwinterruptwwillw

beweenerated,wandwNMIwwillwbeweeneratedwautm atioall.gwNMIwwillwbewexeoutedw
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omntinumusl.wuntilwtyewCSSwinterruptwpendinewbitwiswolearedgwTyerefmre,wCSSw

interruptw ustwbewolearedwb.wsettinewCSSCLRwbitwmfwRCM_INTw(olmokwinterruptw

reeister)winwNMIwprmoessinewprmera g 

6.3.9 Clock Source Selection of ADC 

TyewolmokwsmuroewmfwADCwiswomntrmlledwb.wADC_CFG2gwItwoanwseleotwHSICLK14w

mrwPCLKwwitywtyewfrequeno.wdividedwb.w2/4waswtyewolmokwsmuroegwWyenwPCLKwisw

usedwaswtyewolmokwsmuroewmfwADC,wHSICLK14woannmtwbewoyaneedwmverwtmwADCw

interfaoeg 

6.3.10 Low-Power Mode 

TyewperipyeralwolmokwandwDMAwolmokwmfwAPBwoanwbewdisabledwb.wsmftwareg 

Sleepw mde: 

⚫ StmpwCPUwolmok 

⚫ FlasywandwRAMwinterfaoewolmokswoanwbewstmppedwb.wsmftware 

⚫ WyenwallwperipyeralwolmokswomnneotedwtmwAPBwbuswarewdisabled,wtyew

AHB1/APBwbrideewolmokswoanwbewstmppedwb.wyardware 

Stmpw mde: 

⚫ PLLCLK,wHSICLK,wHSICLK14wandwHSECLKwarewdisabled 

Standb.w mde: 

⚫ Allw1g2Vwpmwerwdm ainswarewdisabled 

⚫ PLLCLK,wHSICLK,wHSICLK14wandwHSECLKwarewdisabled 

Deepwsleepw mde: 

⚫ Tyews.ste woanwbewdebueeedwb.wsettinewSTOP_CLK_STSwbitwandw

STANDBY_CLK_STSwbitwinwDBGMCU_CFGg 

⚫ Tyews.ste wseleotswHSICLKwaswSYSCLKwb.winterruptw(inwstmpw mde)w

mrwresetw(standb.w mde) 

⚫ IfwFlasywprmera  inewiswinwprmeress,wtyews.ste wwillwenterwtyewdeepw

sleepw mdewmnl.wafterwallwprmera  inewmperatimnswarewom pleted 

⚫ IfwAPBwdm ainwiswbeinewused,wtyews.ste wwillwenterwtyewdeepwsleepw

 mdewmnl.wafterwallwmperatimnswarewom pleted 

6.4 CMU Monitoring Function Description 

TyewCMUw(ClmokwMmnitmrwUnit)woirouitwpri aril.womnsistswmfwawClmokwMeasure entw

 mdulew(CLK_MEAS)wandwawLmsswmfwClmokwDeteotimnw mdulew(CLK_LOC),w

desienedwtmw mnitmrwwyetyerwtyewolmokwfrequeno.wiswnmr alg 

⚫ Referenoewolmokwomuntinewperimdwoanwbewomnfieuredg 

⚫ Mmnitmrswtyewolmokwfrequeno.g 

⚫ Suppmrtswinterruptwandwinterruptw askineg 

⚫ ClmokwLmsswMmnitmrineg 

⚫ Suppmrtsws.ste wresetwupmnwlmsswmfwolmokg 
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6.4.1 Structure Block Diagram 

Fieurew5wCMUwStruoturewBlmokwDiaera  

REF_DIVREFPRE

LOCCLK_MEASREF CNT PARAM

REF_CLK MON_CLK

MEAS_VALUE LOC_EVT

 

Nmte:wREF_CLKwiswawreferenoewolmok,wandwMON_CLKwiswaw mnitmrinewolmokg 

6.4.2 Functional Description 

Tyew mnitmrinewfunotimnwfmrwtyew easuredwolmokwiswi ple entedwb.womuntinewtyew

o.oleswmfwtyewreferenoewolmokwfmrwawspeoifiowduratimngwDurinewtyiswomuntinewperimd,w

tyew easuredwolmokwiswomuntedws.noyrmnmusl.gwAfterwtyewomuntinewo.olewends,w

olmokw mnitmrinewfunotimnalit.wiswenabledwviawfrequeno.w easure entgwTyew

 easuredwvaluewiswautm atioall.wupdatedwintmwtyew easure entwvaluewreeisterwatw

tyewendwmfweaoywo.olegwDurinewtyewomuntinewprmoess,wtyew easuredwvaluew

re ainswlatoyedwtmwtyewprevimusw easure entgwItwiswrequiredwtyatwtyewfrequenoiesw

mfwbmtywtyewreferenoewolmokwandwtyew easuredwolmokwre ainwstablewdurinewtyew

omuntinewperimdgwIfwtyewolmokwfrequeno.woyanees,witwwillwaffeotwtyew easure entw

result,wrenderinewtyatwpartioularw easure entwinvalidgwFurtyer mre,wifwtyew

frequenoieswmfwtyewreferenoewolmokwandwtyew easuredwolmokwexoeedwtyewraneew

speoifiedwinwtyewdatasyeet,wtyew easure entwresultw a.walsmwbewinvalidg 

6.4.3 Reference Clock 

TyewreferenoewolmokwiswtyewHSEwolmokwandwusedwtmw mnitmrwtyewstatuswmfwtyew

 easuredwolmokgwEityerwHSICLKwmrwPLLwoanwbewseleotedwaswtyew mnitmredwolmokgw

Itwiswreom  endedwtmwmperatewtyewCMUwolmokwwityinwtyewspeoifiedwfrequeno.w

raneegwIfwtyewfrequeno.wexoeedswtyiswranee,wtyewaoourao.wmfwtyew easure entw

resultswoannmtwbeweuaranteedgwTyewCMUwinoludeswawreferenoewolmokwdividerw

wyioywiswusedwtmwomnfieurewtyewHSEwfrequeno.wdivisimn,weeneratinewaw1wMHzw
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fraotimnalwfrequeno.wolmokgwFmrwexa ple,wifwtyewexternalwor.stalwmsoillatmrwisw20w

MHz,wsettinewRCM_CFG4[REFPRE]wtmw19wwillwprmduoewtyew1wMHzwolmokg 

6.4.4 Measurement Function 

OnoewtyewCMUwiswenabled,witwomntinumusl.w mnitmrswtyewfrequeno.wmfwtyew

 mnitmredwolmok,wperfmr inewperimdiow easure entswandwreomrdinewtyewolmokw

frequeno.gwTyew easure entwresultwiswautm atioall.wupdatedwupmnwom pletimnwmfw

eaoyw easure entwo.olegwTyiswresultwvaluewoanwbewmbtainedwb.wreadinewtyew

RCM_MEASwreeistergwTyew easure entwwindmwwoanwbewomnfieuredwviawtyew

RCM_REF_CNT[REF_CNT]wreeistergwTyew easure entwperimdwiswdeter inedwb.w

tyewfmllmwinewfmr ula: 

TMEAS = (NREFPRE  +  1 )  ∗  (NREF_CNT  +  1 ) / fREF 

Wyerein,w NREF_CNTw iswtyewvaluewomnfieuredwinwtyewRCM_REF_CNTw[REF_CNT]w

reeister;w NREFPREw iswtyewvaluewomnfieuredwinwtyewRCM_CFG4w[REFPRE]wreeister;w

fREFw iswtyewreferenoewolmokwfrequeno.gwFmrwexa ple,wifw fREF=w20wMHz,w NREF_CNT=w

0x3F,wandw NREFPRE=w0x1F,wtyewresultinew easure entwperimdwisw102g4wµsgwNmtew

tyatwifwtyewreferenoewolmokwfrequeno.wiswver.wlmwwandwtyewRCM_REF_CNTw

[REF_CNT]wvaluewiswsetwver.wyiey,wtyew easure entwperimdwoanwbeom ew

relativel.wlmneg 

Wyenwtyewfrequenoieswmfwbmtywtyewreferenoewolmokwandwtyew easuredwolmokwarew

wityinwtyewspeoifiedwdesienwranee,wtyewexpeotedwreferenoewvaluewfmrwtyew

 easure entwresultwoanwbewoaloulatedwusinewtyewfmllmwinewfmr ula: 

NMEAS_VAL,ref = ((NREFPRE  +  1 )  ∗   fMON ∗   (NREFCNT
 +  1 ) / fREF)  −  1 

Wyerein,w NREF_CNTw iswtyewvaluewomnfieuredwinwtyewRCM_REF_CNTw[REF_CNT]w

reeister;w  fMONw iswtyew mnitmredwolmokwfrequeno.;w NREFPREiswtyewvaluewomnfieuredw

inwtyewRCM_CFG4w[REFPRE]wreeister;w fREFw iswtyewreferenoewolmokwfrequeno.g 

Fmrwinstanoe,wifw fREFw =w16wMHz,w  fMONw =w64wMHzw(PLL),wwitywomnfieuratimnsw

NREFPRE=w0xFwandw NREF_CNT=w0x13,wtyew easure entwperimdwwmuldwbew20wµs,w

andwtyewexpeotedw easure entwresultwreferenoewvaluewwmuldwbew0x4FFg 

Tmwavmidw easure entwerrmrs,witwiswneoessar.wtmwreadwtyew easure entwresultsw

 ultiplewti eswomnseoutivel.gwAw easure entwresultwiswomnsideredwvalidwmnl.w

wyenwtwmwomnseoutivewreadineswarewidentioalgwWyenw easurinewfrequeno.,witwisw

reom  endedwtyatwtyewAHBwolmokwiswnmtwdividedw(nmwfrequeno.wdivisimn)wtmw

ensurewtyatw ultiplewreadineswoanwbewmbtainedwwityinwawsinelew easure entw

windmwg 

6.4.5 Measurement Accuracy 

TyewprerequisitewfmrwCMUw mnitmrinewiswtyatwtyewreferenoewolmokwfrequeno.wisw

knmwnwandwstablegwTyew easure entwdeviatimnwiswwityinwtwmw easuredwolmokw

o.oles:wmnewfrm wtyewolmokwedeewoapturewerrmrwandwtyewmtyerwfrm wtyew

 easure entwolmokwomunterwerrmrgwMeasure entwaoourao.wiswalsmwaffeotedwb.wtyew
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 easure entwperimdwandwolmokwpreoisimngwHieyerw easuredwolmokwfrequenoiesw

andwlmneerw easure entwperimdswresultwinwrelativel.wyieyerw easure entw

aoourao.g 

6.4.6 Loss of Clock Detection 

AfterwtyewCMUwiswenabled,witwwillw mnitmrwtyew easuredwolmokwfmrwlmssgwIfwawolmokw

lmsswiswdeteoted,wawLOCw(Lmss-mf-Clmok)weventwisweeneratedgwTyewstatuswmfwawLOCw

eventwoanwbewdeter inedwb.wreadinewRCM_CFG4w[10]gwTyewdeteotimnwti ew

windmwwfmrwawlmstwolmokwiswapprmxi atel.w10wµswtmw30wµsgwTyewCMUwoannmtwdeteotw

tyewlmsswmfwtyewreferenoewolmokgwIfwtyewreferenoewolmokwiswlmst,wtyew mnitmrinew

resultswbeom ewinvalidgwAw easuredwolmokwfrequeno.wbelmww1wMHzwiswomnsideredw

awolmokwlmss,woausinewtyews.ste wtmweeneratewawLOCweventgwTyewprimrit.wmfwtyew

LOCw mnitmrinewresultwiswyieyerwtyanwtyatwmfwtyewfrequeno.w easure entwresultgw

Wyenwtyew easuredwolmokwfrequeno.wiswlesswtyanwmrwequalwtmw1wMHz,wtyew

frequeno.w easure entwresultw a.wbewunreliablegwItwiswreom  endedwtmw

primritizewtyewLOCw mnitmrinewresultwfmrwjudee ent,wfmllmwedwb.wtyewfrequeno.w

 easure entwresultg 

6.4.7 Interrupt and Reset 

IfwtyewLOCIEwbitwiswenabled,wanwRCMwinterruptwwillwbeweeneratedwupmnwtyew

moourrenoewmfwLOCweventsgwIfwtyewSLOCwbitwiswenabled,waws.ste wresetwwillwbew

i ple entedwupmnwawLOCweventgwTyewRCM_CSTSw[22]wbitwindioateswawLOCwresetw

smuroeg 

6.4.8 Low-Power Mode 

WyenwenterinewSTOPw mde,wtyewCMUwiswautm atioall.wdisabledwb.wyardwaregw

Afterwwake-up,wtyewHSEwolmokw ustwbewre-enabledgwTyew easure entwresultw

beom eswvalidwmnl.wafterwtyewVLDwflaewiswsetwtmw1gwIfwtyew easuredwolmokwiswtyew

PLLwolmok,wtyewPLLwolmokw ustwalsmwbewre-enabled,wandw easure entswsymuldw

mnl.wbewperfmr edwafterwtyewPLLRDYwflaewbeom eswvalidg 

6.5 Register Address Mapping 

Tablew21wRCMwReeisterwAddresswMappine 

Register name Description Offset address 

RCM_CTRL1 ClmokwCmntrmlwReeisterw1 0x00 

RCM_CFG1 ClmokwCmnfieuratimnwReeisterw1 0x04 

RCM_INT1 ClmokwInterruptwReeister 0x08 

RCM_APBRST2 APBwPeripyeralwResetwReeisterw2 0x0C 

RCM_APBRST1 APBwPeripyeralwResetwReeisterw1 0x10 

RCM_AHBCLKEN AHBwperipyeralwolmokwenablewreeister 0x14 
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Register name Description Offset address 

RCM_APBCLKEN2 APBwPeripyeralwClmokwEnablewReeisterw2 0x18 

RCM_APBCLKEN1 APBwPeripyeralwClmokwEnablewReeisterw1 0x1C 

RCM_RTCCTRL RTCwCmntrmlwReeister 0x20 

RCM_CSTS Cmntrml/StatuswReeister 0x24 

RCM_AHBRST AHBwperipyeralwresetwreeister 0x28 

RCM_CFG2 ClmokwCmnfieuratimnwReeisterw2 0x2C 

RCM_CFG3 ClmokwCmnfieuratimnwReeisterw3 0x30 

RCM_CTRL2 ClmokwCmntrmlwReeisterw2 0x34 

RCM_INT2 ClmokwInterruptwReeisterw2 0x40 

RCM_CFG4 ClmokwCmnfieuratimnwReeisterw4 0x44 

RCM_REF_CNT ClmokwC.olewCmnfieuratimnwReeister 0x48 

RCM_MEAS Measure entwResultwLatoywReeister 0x4C 

6.6 Register Functional Description 

6.6.1 Clock Control Register 1 (RCM_CTRL1) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000wXX83;wXw eanswundefined 

Aooess:wAooesswinwtyewfmr wmfwwmrd,wyalfwwmrdwandwb.te,wwitymutwwaitwo.ole 

Field Name R/W Description 

0 HSIEN R/W 

EnablewHieywSpeedwInternalwClmok 

Setwtmw1wmrwolearedwb.wsmftwareg 

HSICLKwiswanwRCwmsoillatmrgwWyenwmnewmfwtyewfmllmwinewomnditimnsw

moours,witwwillwbewsetwtmw1wb.wyardware:wpmwer-mnwstart,wsmftwarewreset,w

wake-upwfrm wstandb.w mde,wwake-upwfrm wstmpw mde,wfailurewmfw

externalwyiey-speedwolmokwsmuroew(asws.ste wolmokwmrwprmvidinews.ste w

olmokwtyrmueywPLL)gwWyenwHSICLKwiswusedwasws.ste wolmokwmrwprmvidesw

s.ste wolmokwtyrmueywPLL,wtyiswbitwoannmtwbewolearedg 

0:wHSICLKwRCwmsoillatmrwiswdisabled 

1:wHSICLKwRCwmsoillatmrwiswenabled 

1 HSIRDYFLG R 

HieywSpeedwInternalwClmokwRead.wFlae 

0:wHSICLKwRCwmsoillatmrwiswnmtwstable 

1:wHSICLKwRCwmsoillatmrwiswstable 

2 Reserved 

7:3 HSITRM R/W 

HieywSpeedwInternalwClmokwTri  

Tyewprmduotwyaswbeenwoalibratedwtmw8MHz±1%wwyenwleavinewtyew

faotmr.gwHmwever,witwoyaneeswaswtyewte peraturewandwvmltaeewoyanees,w

butwtyewfrequeno.wmfwHSICLKwRCwmsoillatmrwoanwbewadjustedwb.w

HSITRM[4:0]g 
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Field Name R/W Description 

15:8 HSICAL R 

HieywSpeedwInternalwClmokwCalibrate 

Itwwillwbewoalibratedwtmw8MHz±1%wbefmrewleavinewtyewfaotmr.gwWyenwtyew

s.ste wiswstartedwup,wtyewoalibratimnwpara eterswwillwbewautm atioall.w

writtenwtmwtyewreeisterg 

16 HSEEN R/W 

HieywSpeedwExternalwClmokwEnable 

Wyenwenterinewtyewstandb.wmrwstmpw mde,wtyiswbitwiswolearedwb.wyardwarew

andwHSECLKwiswdisabled;wwyenwHSECLKwiswusedwasws.ste wolmokw

smuroewmrwtyews.ste wolmokwiswprmvidedwtyrmueywPLL,wtyiswbitwoannmtwbew

olearedg 

0:wHSECLKwiswdisabled 

1:wHSECLKwiswenabled 

17 HSERDYFLG R 

HieywSpeedwExternalwClmokwRead.wFlae 

WyenwHSECLKwiswstable,wtyiswbitwiswsetwtmw1wb.wyardwarewandwolearedwb.w

smftwareg 

0:wHSECLKwiswnmtwstable 

1:wHSECLKwiswstable 

18 HSEBCFG R/W 

HieywSpeedwExternalwClmokwB.passwCmnfieure 

B.passw mdewreferswtmwtyew mdewinwwyioywexternalwolmokwiswusedwaswtyew

HSECLKwolmokwsmuroe;wmtyerwise,wtyewmsoillatmrwiswusedwaswtyewHSECLKw

olmokwsmuroeg 

0:wNmn-b.passw mde 

1:wB.passw mde 

19 CSSEN R/W 

ClmokwSeourit.wS.ste wEnable 

0:wDisable 

1:wEnable 

23:20 Reserved 

24 PLLEN R/W 

PLLwEnable 

Wyenwenterinewtyewstandb.wandwstmpw mde,wtyiswbitwiswolearedwtm0wb.w

yardware;wwyenwPLLCLKwyaswbeenwomnfieuredw(mrwinwtyewprmoesswmfw

omnfieuratimn)waswtyewolmokwsmuroewmfwtyews.ste wolmok,wtyiswbitwoannmtwbew

oleared;winwmtyerwoases,witwoanwbewsetwtmw1wmrwolearedwb.wsmftwareg 

0:wPLLwiswdisabled 

1:wPLLwiswenabled 

25 PLLRDYFLG R 

PLLwClmokwRead.wFlae 

PLLwiswsetwtmw1wb.wyardwarewafterwitwiswlmokedg 

0:wPLLwiswunlmoked 

1:wPLLwiswlmoked 

31:26 Reserved 

6.6.2 Clock Configuration Register 1 (RCM_CFG1) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0000 

Allwbitswmfwtyiswreeisterwarewsetwmrwolearedwb.wsmftwareg 

Aooess:wAooesswinwtyewfmr wmfwwmrd,wyalfwwmrdwandwb.te,wwityw0wtmw2wwaitwo.olesg 

1wmrw2wwaitwo.oleswarewinsertedwmnl.wwyenwtyewaooesswmoourswdurinewolmokw

switoyineg 
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Field Name R/W Description 

1:0 SCLKSEL R/W 

SeleotwS.ste wClmokwSmuroew  

Wyenwreturninewfrm wStmpwmrwStandb.w mde,wmrwwyenwawfailurewmooursw

inwHSECLKw(eityerwdireotl.wmrwindireotl.wservinewaswtyews.ste wolmok),w

tyew yardwarewwillw seleotw HSICLKw asw tyew s.ste w olmokw (ifw tyew olmokw

seourit.ws.ste wyaswbeenwenabled)g 

00:wHSICLKwiswusedwasws.ste wolmok 

01:wHSECLKwiswusedwasws.ste wolmok 

10:wPLLCLKwiswusedwasws.ste wolmok 

11:wReserved 

3:2 SCLKSELSTS R 

S.ste wClmokwSeleotimnwStatus 

Indioatewwyioywolmokwsmuroewiswusedwasws.ste wolmok;wsetwtmw1wmrwolearw

tmw0wb.wyardwareg 

00:wHSICLKwiswusedwasws.ste wolmok 

01:wHSECLKwiswusedwasws.ste wolmok 

10:wPLLCLKwiswusedwasws.ste wolmok 

11:wReserved 

7:4 AHBPSC R/W 

AHBwClmokwPresoalerwFaotmrwCmnfieure 

CmntrmlwtyewpresoalerwfaotmrwmfwAHBwolmokg 

0xxx:wNmwdivisimn 

1000:wSYSCLKw2wdividedwfrequeno. 

1001:wSYSCLKw4wdividedwfrequeno.w  

1010:wSYSCLKw8wdividedwfrequeno.w  

1011:wSYSCLKw16wdividedwfrequeno.w  

1100:wSYSCLKw64wdividedwfrequeno.w  

1101:wSYSCLKw128wdividedwfrequeno.w  

1110:wSYSCLKw256wdividedwfrequeno.w  

1111:wSYSCLKw512wdividedwfrequeno.w  

Nmte:wWyenwtyewpresoalerwfaotmrwmfwtyewAHBwolmokwiswereaterwtyanw1,w

tyewprefetoywbufferw ustwbewenabledg 

10:8 APB1PSC R/W 

CmnfieurewAPB1wClmokwPresoalerwFaotmr 

Cmntrmlwtyewpresoalerwfaotmrwmfwlmw-speedwAPB1wolmokw(PCLK1) 

0xx:wNmwfrequeno.wdivisimnwfmrwHCLK 

100:wHCLKw2wdividedwfrequeno.w  

101:wHCLKw4wdividedwfrequeno.w  

110:wHCLKw8wdividedwfrequeno.w  

111:wHCLKw16wdividedwfrequeno.w  

15:11 Reserved 

16 PLLSRCSEL R/W 

PLLwClmokwSmuroewSeleot 

Tyiswbitwoanwbewoyaneedwmnl.wwyenwPLLwiswdisabledg 

0:wHSICLKwmsoillatmrw iswusedwaswPLLwolmokwsmuroewafterw2wfrequeno.w

divisimn 

1:wHSECLKwiswusedwaswPLLwolmokwsmuroewafterwfrequeno.wdivisimn 

17 PLLHSEPSC R/W 
HSECLKwPresoalerwFaotmrwfmrwPLLwClmokwSmuroe 

ReferwtmwBitw0wmfwRCM_CFG2g 
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Field Name R/W Description 

21:18 PLLMULCFG R/W 

PLLwMultiplioatimnwFaotmrwCmnfieure 

Deter inewPLLw ultiplioatimnwfaotmrgwTyiswbitwoanwbewwrittenwmnl.wwyenw

PLLwiswdisabledg 

0000:wPLLw2- ultiplewfrequeno.wmutput 

0001:wPLLw3- ultiplewfrequeno.wmutput 

0010:wPLLw4- ultiplewfrequeno.wmutput 

0011:wPLLw5- ultiplewfrequeno.wmutput 

0100:wPLLw6- ultiplewfrequeno.wmutput 

0101:wPLLw7- ultiplewfrequeno.wmutput 

0110:wPLLw8- ultiplewfrequeno.wmutput 

0111:wPLLw9- ultiplewfrequeno.wmutput 

1000:wPLLw10- ultiplewfrequeno.wmutput 

1001:wPLLw11- ultiplewfrequeno.wmutput 

1010:wPLLw12- ultiplewfrequeno.wmutput 

1011:wPLLw13- ultiplewfrequeno.wmutput 

1100:wPLLw14- ultiplewfrequeno.wmutput 

1101:wPLLw15- ultiplewfrequeno.wmutput 

1110:wPLLw16- ultiplewfrequeno.wmutput 

1111:wPLLw16- ultiplewfrequeno.wmutput 

Nmte:wTyewmutputwfrequeno.wmfwPLLwoannmtwbewereaterwtyanw72MHzg 

23:22 Reserved 

27:24 MCOSEL R/W 

MainwClmokwOutputwSeleot 

Setwmrwolearw0wb.wsmftwareg 

0000:wNmwolmokwmutput 

0001:wHSICLK14wiswmutputwaswawolmok 

0010:wLSICLKwiswmutputwaswawolmok 

0011:wReserved 

0100:wSYSCLKwiswmutputwaswawolmok 

0101:wHSICLKwiswmutputwaswawolmok 

0110:wHSECLKwiswmutputwaswawolmok 

0111:wPLLCLKwiswmutputwaswawolmokw(tyewdividerwfaotmrwiswdeter inedwb.w

MCOPLLPSC) 

1000:wReserved 

30:28 MCOPRE R/W 

MainwClmokwOutputwPresoalerwFaotmr 

Usedwtmwomnfieurewtyewpresoalerw fmrwtyewMCOw(MiormomntrmllerwClmokw

Output)gwMmdif.inew tyiswpresoalerw faotmrw a.weeneratewelitoyesgw Itw isw

yieyl.wreom  endedwtmwoyaneewtyewpresoalerwfaotmrwmnl.wafterwawresetw

andwbefmrewenablinewtyewexternalwmsoillatmrwandwPLLg 

000:wNmwdivisimn 

001:w2wdividedwfrequeno.w  

010:w4wdividedwfrequeno. 

011:w8wdividedwfrequeno. 

100:w16wdividedwfrequeno.w  

101:w32wdividedwfrequeno.w  

110:w64wdividedwfrequeno.w  

111:w128wdividedwfrequeno. 

31 Reserved 
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6.6.3 Clock Interrupt Register (RCM_INT1) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0000 

Aooess:wAooesswinwtyewfmr wmfwwmrd,wyalfwwmrdwandwb.tewwitymutwwaitwo.oleg 

Field Name R/W Description 

0 LSIRDYFLG R 

LSICLKwRead.wInterruptwFlae 

WyenwLSICLKwiswstablewandwLSIRDYENwbitwiswsetwtmw1,wsetw1wb.w

yardware;wsetw1wb.wsmftwarewandwolearw0wb.wLSIRDYCLRg 

0:wNmwLSICLKwread.winterrupt 

1:wLSICLKwread.winterruptwmoourred 

1 Reserved 

2 HSIRDYFLG R 

HSICLKwRead.wInterruptwFlae 

WyenwHSICLKwiswstablewandwHSIRDYENwbitwiswsetwtmw1,wsetw1wb.w

yardware;wsetw1wb.wsmftwarewandwolearw0wb.wHSIRDYCLRg 

0:wNmwHSICLKwread.winterrupt 

1:wHSICLKwread.winterruptwmoourred 

3 HSERDYFLG R 

HSECLKwRead.wInterruptwFlae 

WyenwHSECLKwiswstablewandwHSERDYENwbitwiswsetwtmw1,wsetw1wb.w

yardware;wsetw1wb.wsmftwarewandwolearw0wb.wHSERDYCLRg 

0:wNmwHSECLKwread.winterrupt 

1:wHSECLKwread.winterruptwmoourred 

4 PLLRDYFLG R 

PLLwRead.wInterruptwFlae 

WyenwPLLwiswstablewandwPLLRDYENwbitwiswsetwtmw1,wsetw1wb.w

yardware;wsetw1wb.wsmftwarewandwolearw0wb.wPLLRDYCLRg 

0:wNmwolmokwread.winterruptwoausedwb.wPLLwlmoked 

1:wClmokwread.winterruptwoausedwb.wPLLwlmoked 

5 HSI14RDYFLG R 

HSICLK14wRead.wInterruptwFlae 

Wyenwtyewinternalwyiey-speedwolmokwiswread.wandwHSI14RDYENwbitw

iswsetwtmw1,wsetw1wb.wyardwareg 

Setw1wb.wsmftwarewandwolearw0wb.wHSI14RDYCLRg 

0:wHSICLK14wnmtwread. 

1:wHSICLK14wread. 

6 Reserved 

7 CSSFLG R 

ClmokwSeourit.wS.ste wInterruptwFlae 

Wyenwtyewexternalwmsoillatmrwolmokwfails,witwiswsetwtmw1wb.wyardwareg 

Tyiswbitwiswsetwtmw"1"wb.wsmftware,wandwolearedwb.wCSSCLRg 

0:wNmwseourit.ws.ste winterruptwoausedwb.wHSECLKwfailure 

1:wClmokwseourit.ws.ste winterruptwoausedwb.wHSECLKwfailure 

8 LSIRDYEN R/W 

EnablewLSICLKwRead.wInterrupt 

EnablewmrwdisablewinternalwRCwmsoillatmrwread.winterruptg 

0:wDisable 

1:wEnable 

9 Reserved 
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Field Name R/W Description 

10 HSIRDYEN R/W 

HSICLKwRead.wInterruptwEnable 

Enablewinternalw8MHzwRCwmsoillatmrwread.winterruptg 

0:wDisable 

1:wEnable 

11 HSERDYEN R/W 

EnablewHSECLKwRead.wInterrupt 

Enablewexternalwmsoillatmrwread.winterruptg 

0:wDisable 

1:wEnable 

12 PLLRDYEN R/W 

PLLwRead.wInterruptwEnable 

EnablewPLLwread.winterruptg 

0:wDisable 

1:wEnable 

13 HSI14RDYEN R/W 

HSICLK14wRead.wInterruptwEnable 

Enablewinternalw14MHzwRCwmsoillatmrwread.winterruptg 

0:wDisable 

1:wEnable 

15:14 Reserved 

16 LSIRDYCLR W 

LSICLKwRead.wInterruptwClear 

ClearwLSICLKwread.winterruptwflaewbitwLSIRDYFLGg 

0:wNmweffeot 

1:wClear 

17 Reserved 

18 HSIRDYCLR W 

HSICLKwRead.wInterruptwClear 

ClearwHSICLKwread.winterruptwflaewbitwHSIRDYFLGg 

0:wNmweffeot 

1:wClear 

19 HSERDYCLR W 

HSECLKwRead.wInterruptwClear 

ClearwHSECLKwread.winterruptwflaewbitwHSERDYFLGg 

0:wNmweffeot 

1:wClear 

20 PLLRDYCLR W 

PLLwRead.wInterruptwClear 

ClearwPLLwread.winterruptwflaewbitwPLLRDYFLGg 

0:wNmweffeot 

1:wClear 

21 HSI14RDYCLR W 

HSICLK14wRead.wInterruptwClear 

ClearwHSICLK14wread.winterruptwflaewbitwHSI14RDYFLGg 

0:wNmweffeot 

1:wClear 

22 Reserved 

23 CSSCLR W 

ClmokwSeourit.wS.ste wInterruptwClear 

Clearwtyewseourit.ws.ste winterruptwflaewbitwCSSFLGg 

0:wNmweffeot 

1:wClear 

31:24 Reserved 
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6.6.4 APB Peripheral Reset Register 2 (RCM_APBRST2) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w0000 

Aooess:wAooesswinwtyewfmr wmfwwmrd,wyalfwwmrdwandwb.tewwitymutwwaitwo.oleg 

Allwbitswoanwbewsetwmrwolearedwb.wsmftwareg 

Field Name R/W Description 

0 SYSCFGRST R/W 

SYSCFGwReset 

0:wNmweffeot 

1:wReset 

8:1 Reserved 

9 ADCRST R/W 

ADCwReset 

0:wNmweffeot 

1:wResetwADC 

10 Reserved 

11 TMR1RST R/W 

TMR1wTi erwReset 

0:wNmweffeot 

1:wReset 

12 SPI1RST R/W 

ResetwSPI1w(SPI1wReset) 

0:wNmweffeot 

1:wReset 

13 Reserved 

14 USART1RST R/W 

USART1wReset 

0:wNmweffeot 

1:wReset 

15 TMR8RST R/W 

TMR8wTi erwReset 

0:wNmweffeot 

1:wReset 

21:16 Reserved 

22 DBGRST R/W 

ResetwDebue 

0:wNmweffeot 

1:wReset 

23 SMSRST R/W 

ResetwSMS 

0:wNmweffeot 

1:wReset 

31:24 Reserved 

6.6.5 APB Peripheral Reset Register 1 (RCM_APBRST1) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000w0000 

Aooess:wAooesswinwtyewfmr wmfwwmrd,wyalfwwmrdwandwb.te,wwitymutwwaitwo.ole 

Field Name R/W Description 

0 TMR2RST R/W 

Ti erw2wReset 

0:wNmweffeot 

1:wReset 
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Field Name R/W Description 

1 TMR3RST R/W 

Ti erw3wReset 

0:wNmweffeot 

1:wReset 

2 TMR4RST R/W 

Ti erw4wReset 

0:wNmweffeot 

1:wReset 

3 Reserved 

4 TMR6RST R/W 

Ti erw6wReset 

0:wNmweffeot 

1:wReset 

5 TMR7RST R/W 

Ti erw7wReset 

0:wNmweffeot 

1:wReset 

10:6 Reserved 

11 WWDTRST R/W 

WindmwwWatoydmewReset 

0:wNmweffeot 

1:wReset 

16:12 Reserved 

17 USART2RST R/W 

USART2wReset 

0:wNmweffeot 

1:wReset 

24:18 Reserved 

25 CANRST R/W 

CANwReset 

0:wNmweffeot 

1:wReset 

27:26 Reserved 

28 PMURST R/W 

PmwerwInterfaoewReset 

0:wNmweffeot 

1:wReset 

31:29 Reserved 

6.6.6 AHB Peripheral Clock Enable Register (RCM_AHBCLKEN) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000w0014 

Aooess:wAooesswinwtyewfmr wmfwwmrd,wyalfwwmrdwandwb.te,wwitymutwwaitwo.ole 

Allwbitswoanwbewsetwmrwolearedwb.wsmftwareg 

Nmte:wWyenwtyewperipyeralwolmokwiswnmtwenabled,wtyewsmftwarewoannmtwreadwtyew

valuewmfwtyewperipyeralwreeister,wandwtyewvaluewreturnedwiswalwa.sw0x0g 

Field Name R/W Description 

0 DMA1EN R/W 

DMA1wClmokwEnable 

0:wDisable 

1:wEnable 
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Field Name R/W Description 

1 Reserved 

2 SRAMEN R/W 

SRAMwInterfaoewClmokwEnable 

EnablewSRAMwolmokwinwsleepw mdeg 

0:wDisable 

1:wEnable 

3 Reserved 

4 FMCEN R/W 

FMCwClmokwEnable 

Enablewtyewflasywinterfaoewoirouitwolmokwinwsleepw mdeg 

0:wDisable 

1:wEnable 

5 Reserved 

6 CRCEN R/W 

CRCwClmokwEnable 

0:wDisable 

1:wEnable 

7 TRNGEN R/W 

TRNGwClmokwEnable 

0:wDisable 

1:wEnable 

8 SHAEN R/W 

SHAwClmokwEnable 

0:wDisable 

1:wEnable 

9 AES256EN R/W 

AES256wClmokwEnable 

0:wDisable 

1:wEnable 

16:10 Reserved 

17 PAEN R/W 

I/OwPmrtAwClmokwEnable 

0:wDisable 

1:wEnable 

18 PBEN R/W 

I/OwPmrtBwClmokwEnable 

0:wDisable 

1:wEnable 

19 PCEN R/W 

I/OwPmrtCwClmokwEnable 

0:wDisable 

1:wEnable 

20 PDEN R/W 

I/OwPmrtwDwClmokwEnable 

0:wDisable 

1:wEnable 

21 Reserved 

22 PFEN R/W 

I/OwPmrtFwClmokwEnable 

0:wDisable 

1:wEnable 

31:23 Reserved 
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6.6.7 APB Peripheral Clock Enable Register 2 (RCM_APBCLKEN2) 

Offsetwaddress:w0x18 

Resetwvalue:w0x0080w0000 

Aooess:wAooesswinwtyewfmr wmfwwmrd,wyalfwwmrdwandwb.te 

Usuall.wtyerewiswnmwaooesswwaitwo.olegwHmwever,wwyenwtyewperipyeralwmnwtyew

APB2wbuswiswaooessed,wtyewwaitinewstatewwillwbewinsertedwuntilwtyewAPB2w

peripyeralwaooesswendsg 

Allwbitswoanwbewresetwmrwolearedwb.wsmftwareg 

Nmte:wWyenwtyewperipyeralwolmokwiswnmtwenabled,wtyewsmftwarewoannmtwreadwtyew

valuewmfwtyewperipyeralwreeister,wandwtyewvaluewreturnedwiswalwa.sw0x0g 

Field Name R/W Description 

0 SCFGEN R/W 

SYSCFGwClmokwEnable 

0:wDisable 

1:wEnable 

8:1 Reserved 

9 ADCEN R/W 

ADCwInterfaoewClmokwEnable 

0:wDisable 

1:wEnable 

10 Reserved 

11 TMR1EN R/W 

TMR1wTi erwClmokwEnable 

0:wDisable 

1:wEnable 

12 SPIEN R/W 

SPIwClmokwEnable 

0:wDisable 

1:wEnable 

13 Reserved 

14 USART1EN R/W 

USART1wClmokwEnable 

0:wDisable 

1:wEnable 

15 TMR8EN R/W 

TMR8wTi erwClmokwEnable 

0:wDisable 

1:wEnable 

21:16 Reserved 

22 DBGEN R/W 

DebuewClmokwEnable 

0:wDisable 

1:wEnable 

23 SMSEN R/W 

SMSwClmokwEnable 

0:wDisable 

1:wEnablew(resetwvalue) 

31:24 Reserved 

6.6.8 APB Peripheral Clock Enable Register 1 (RCM_APBCLKEN1) 

Offsetwaddress:w0x1C 

Resetwvalue:w0x0000w0000 
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Aooess:wAooesswinwtyewfmr wmfwwmrd,wyalfwwmrdwandwb.te 

Usuall.wtyerewiswnmwaooesswwaitwo.olegwHmwever,wwyenwtyewperipyeralwmnwtyewAPBw

buswiswaooessed,wtyewwaitinewstatewwillwbewinsertedwuntilwtyewAPBwperipyeralw

aooesswendsg 

Allwbitswoanwbewresetwmrwolearedwb.wsmftwareg 

Nmte:wWyenwtyewperipyeralwolmokwiswnmtwenabled,wtyewsmftwarewoannmtwreadwtyew

valuewmfwtyewperipyeralwreeister,wandwtyewvaluewreturnedwiswalwa.sw0x0g 

Field Name R/W Description 

0 TMR2EN R/W 

Ti er2wClmokwEnable 

0:wDisable 

1:wEnable 

1 TMR3EN R/W 

Ti erw3wClmokwEnable 

0:wDisable 

1:wEnable 

2 TMR4EN R/W 

Ti erw4wClmokwEnable 

0:wDisable 

1:wEnable 

3 Reserved 

4 TMR6EN R/W 

Ti erw6wClmokwEnable 

0:wDisable 

1:wEnable 

5 TMR7EN R/W 

Ti erw7wClmokwEnable 

0:wDisable 

1:wEnable 

16:6 Reserved 

17 USART2EN R/W 

USARTw2wClmokwEnable 

0:wDisable 

1:wEnable 

24:18 Reserved 

25 CANEN R/W 

CANwClmokwEnable 

0:wDisable 

1:wEnable 

27:26 Reserved 

28 PMUEN R/W 

PmwerwInterfaoewClmokwEnable 

0:wDisable 

1:wEnable 

31:29 Reserved 

6.6.9 RTC Control Register (RCM_RTCCTRL) 

Offsetwaddress:w0x20 

Resetwvalue:w0x0000w0000w  

Aooess:wAooesswinwtyewfmr wmfwwmrd,wyalfwwmrdwandwb.te,wwityw0wtmw3wwaitwo.oles 

Wyenwtyewreeisterwiswaooessedwomntinumusl.,wtyewwaitinewstatewwillwbewinsertedg 
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Nmte:wOnl.wwyenwBPWENwbitwinwPMU_CTRLwiswsetwtmw1,woanwRTCSRCSELwandw

RTCCLKENwbewoyaneedg 

Field Name R/W Description 

7:0 Reserved 

9:8 RTCSRCSEL R/W 

RTCwSmuroewSeleot 

FirstwsetwtyewRTCRSTwbitwtmwresetwtyewRTC,wandwtyenwseleotwtyew

RTCwsmuroegwItwiswi pmssiblewtmwdireotl.womnfieurewtyewreeisterw

tmw mdif.g 

00:wNmwolmok 

01:wReserved 

10:wLSICLKwiswusedwaswRTCwolmok 

11:wHSECLKwiswusedwaswRTCwolmokwafterwtyew32-divide 

14:10 Reserved 

15 RTCCLKEN R/W 

RTCwClmokwEnable 

0:wDisable 

1:wEnable 

16 RTCRST R/W 

RTCwReset 

Tyiswfunotimnwiswmnl.wapplioablewfmrwRTCwandwitswomntrmllerg 

0:wNmweffeot 

1:wReset 

31:17 Reserved 

6.6.10 Control/Status Register (RCM_CSTS) 

Offsetwaddress:w0x24 

Resetwvalue:w0xXXX0w0000,wexoeptwresetwflae,wallwarewolearedwb.ws.ste wreset,w

andwresetwflaewoanwmnl.wbewolearedwb.wpmwerwresetg 

Aooess:wAooesswinwtyewfmr wmfwwmrd,wyalfwwmrdwandwb.te,wwityw0wtmw3wwaitwo.olesg 

Wyenwtyewreeisterwiswaooessedwomntinumusl.,wtyewwaitinewstatewwillwbewinsertedg 

Field Name R/W Description 

0 LSIEN R/W 

Lmw-SpeedwInternalwOsoillatmrwEnable 

Setwtmw1wmrwolearedwb.wsmftwareg 

0:wDisable 

1:wEnable 

1 LSIRDYFLG R 

Lmw-SpeedwInternalwOsoillatmrwRead.wFlae 

Setw1wb.wyardwarewwyenwLSICLKwiswstable,wandwolearw0wb.w

yardwarewwyenwitwiswunstableg 

0:wNmtwread. 

1gwRead. 

21:2 Reserved 

22 LOCRSTFLG R 

LOCwResetwFlae 

Clearedwb.wsettinewRSTFLGCLRg 

0:wNmwreset 

1:wReset 
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Field Name R/W Description 

23 PWRRSTFLG R 

ResetwFlaewmfw1g2wVwDm ain 

Itwiswsetwtmw"1"wb.wyardwarewwyenwtyew1g2wVwpmwerwdm ainwisw

set,wandwolearedwb.wsettinewtyewRSTFLGCLRwbitg 

0:wNmwreset 

1:wReset 

24 RSTFLGCLR RT_W 

ResetwFlaewClear 

Setwmrwolearwresetwflaewb.wsmftware,winoludinewRSTFLGCLRg 

0:wNmweffeot 

1:wClearwresetwflae 

25 OBRSTFLG R 

OptimnwB.tewLmaderwResetwFlae 

Wyenwtyewmptimnwb.tewlmadwresetwmoours,wsetwb.wyardware;w

mtyerwise,wolearwb.wsettinewRSTFLGCLRg 

0:wNmwreset 

1:wReset 

26 PINRSTFLG R 

PINwResetwFlae 

Setwb.wyardwarewwyenwpinwresetwmoours;wmtyerwise,wolearwb.w

settinewRSTFLGCLRg 

0:wNmwreset 

1:wReset 

27 PODRSTFLG R 

POR/PDRwResetwOoourwFlae 

Setwtmw"1"wb.wyardware;wandwolearedwb.wsmftwarewb.wwritinew

RSTFLGCLRwbitg 

0:wNmwpmwer-mn/pmwer-dmwnwresetwmoours 

1:wPmwer-mn/pmwer-dmwnwresetwmoours 

28 SWRSTFLG R 

SmftwarewResetwOoourwFlae 

Setwtmw"1"wb.wyardware;wandwolearedwb.wsmftwarewb.wwritinew

RSTFLGCLRwbitg 

0:wNmtwmoour 

1:wOoourred 

29 IWDTRSTFLG R 

IndependentwWatoydmewResetwFlae 

Setwtmw1wb.wyardwarewwyenwindependentwwatoydmewresetw

moourswinwVDDwarea;wolearwb.wsmftwarewb.wwritinewRSTFLGCLRw

bitg 

0:wNmtwmoour 

1:wOoourred 

30 Reserved 

31 LPWRRSTFLG R 

LmwwPmwerwResetwOoourwFlae 

Setw1wb.wyardwarewwyenwlmw-pmwerw anaee entwiswreset;w

olearwb.wsmftwarewb.wwritinewRSTFLGCLRwbitg 

0:wNmtwmoour 

1:wOoourred 

6.6.11 AHB Peripheral Reset Register (RCM_AHBRST) 

Offsetwaddress:w0x28 

Resetwvalue:w0x0000w0000 

Aooess:wAooesswinwtyewfmr wmfwwmrd,wyalfwwmrdwandwb.te,wwitymutwwaitwo.ole 

Setwtmw1wmrwolearedwb.wsmftwareg 
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Field Name R/W Description 

6:0 Reserved 

7 TRNGEN R/W 

ResetwTRNGwClmok 

0:wInvalid 

1:wReset 

8 SHAEN R/W 

ResetwSHAwClmok 

0:wInvalid 

1:wReset 

9 AES256EN R/W 

ResetwAES256wClmok 

0:wInvalid 

1:wReset 

16:10 Reserved 

17 PARST R/W 

I/OwPmrtwAwReset 

0:wInvalid 

1:wReset 

18 PBRST R/W 

I/OwPmrtwBwReset 

0:wInvalid 

1:wReset 

19 PCRST R/W 

I/OwPmrtwCwReset 

0:wInvalid 

1:wReset 

20 PDRST R/W 

ResetwI/OwPmrtwD 

0:wInvalid 

1:wReset 

21 Reserved 

22 PFRST R/W 

I/OwPmrtwFwReset 

0:wInvalid 

1:wReset 

31:23 Reserved 

6.6.12 Clock Configuration Register 2 (RCM_CFG2) 

Offsetwaddress:w0x2C 

Resetwvalue:w0x0000w0000w  

Aooess:wAooesswinwtyewfmr wmfwwmrd,wyalfwwmrdwandwb.te,wwitymutwwaitwo.ole 

Field Name R/W Description 

3:0 PLLDIVCFG R/W 

CmnfieurewPLLCLKwInputwDivisimnwFaotmrw  

CmnfieurewtyewinputwolmokwsienalwdivisimnwfaotmrwmfwPLLCLKg 

0000:wNmwdivisimn 

0001:w2wdividedwfrequeno. 

0010:w3wdividedwfrequeno. 

gggg 

1111:w16wdividedwfrequeno. 

31:4 Reserved 
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6.6.13 Clock Configuration Register 3 (RCM_CFG3) 

Offsetwaddress:w0x30 

Resetwvalue:w0x0000w0000w  

Aooess:wAooesswinwtyewfmr wmfwwmrd,wyalfwwmrdwandwb.te,wwitymutwwaitwo.ole 

Field Name R/W Description 

1:0 USART1SEL R/W 

USRAT1wClmokwSmuroewSeleot 

Setwmrwolearedwtmw0wb.wsmftwaregwTyewdefaultwvaluewisw00g 

00:wPCLKwiswusedwaswUSART1CLK 

01:wSYSCLKwiswusedwaswUSART1CLK 

10:wReserved 

11:wHSICLKwiswusedwaswUSART1CLK 

3:2 USART2SEL R/W 

USRAT2wClmokwSmuroewSeleot 

Setwmrwolearedwtmw0wb.wsmftwaregwTyewdefaultwvaluewisw00g 

00:wPCLKwservedwaswUSART2CLK 

01:wSYSCLKwservedwaswUSART2CLK 

10:wReserved 

11:wHSICLKwservedwaswUSART2CLK 

11:4 Reserved 

12 CANSEL R/W 

CANwClmokwSmuroewSeleot 

Setwmrwolearedwtmw0wb.wsmftwaregwTyewdefaultwvaluewisw00g 

0:wHSECLKwservedwaswCANCLK 

1:wPLLCLKwservedwaswCANCLK 

31:13 Reserved 

6.6.14 Clock Control Register 2 (RCM_CTRL2) 

Offsetwaddress:w0x34 

Resetwvalue:w0xXXA4wXX80;wXw eanswundefined 

Aooess:wAooesswinwtyewfmr wmfwwmrd,wyalfwwmrdwandwb.te,wwitymutwwaitwo.ole 

Field Name R/W Description 

0 HSI14EN R/W 

HSICLK14wEnable 

Setwtmw1wmrwolearedwb.wsmftwareg 

0:wInternalw14MHzwmsoillatmrwdisabled 

1:wInternalw14MHzwmsoillatmrwenabled 

1 HSI14RDFLG R 

HSICLK14wRead.wFlae 

Setwb.wyardware,windioatinewtyewstatewmfwHSICLK14wmsoillatmrg 

0:wNmtwread. 

1:wRead. 

2 HSI14TO R/W 

ADCwInterfaoewTurnwOnwHSICLK14 

ADCwinterfaoewoanwenablewHSICLK14wmsoillatmr;wsetwmrwolearw0wb.w

yardwareg 

0:wCanwenable 

1:wCannmtwenable 
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Field Name R/W Description 

7:3 HSI14TRM R/W 

HSICLK14wTri  

Tyewprmduotwyaswbeenwoalibratedwtmw14MHz±1%wwyenwleavinewtyew

faotmr.gwHmwever,witwoyaneeswaswtyewte peraturewandwvmltaeew

oyanees,wbutwtyewfrequeno.wmfwHSICLK14wRCwmsoillatmrwoanwbew

adjustedwb.wHSI14TRMg 

15:8 HSI14CAL R 

HSICLK14wCalibrate 

Itwwillwbewoalibratedwtmw14wMHz±1%wbefmrewleavinewtyewfaotmr.gwWyenw

tyews.ste wiswstartedwup,wtyewoalibratimnwpara eterswwillwbew

autm atioall.wwrittenwtmwtyewreeisterg 

17:16 Reserved 

23:18 LSITRM R/W 

LSIwTri  

Tyewprmduotwiswoalibratedwdurinewfaotmr.wtestine,wbutwtyewfrequeno.w

 a.wvar.wwitywte peraturewandwvmltaeewoyaneesgwTyewLSIwfrequeno.w

oanwbewtri  edwviawtyewLSITRMwreeisterg 

Defaultwvalue:w6b101001 

31:24 LSICAL R 

LSIwCalibratimn 

Itwwillwbewoalibratedwbefmrewdeliver.gwWyenwtyews.ste wiswstartedwup,w

tyewoalibratimnwpara eterswwillwbewautm atioall.wwrittenwtmwtyewreeistergw

Tyewdefaultwvaluewiswdeter inedwb.wtyewlmadedwvalueg 

6.6.15 Clock Interrupt Register 2 (RCM_INT2) 

Offsetwaddress:w0x40 

Resetwvalue:w0x0000w0000w  

Aooess:wAooesswinwtyewfmr wmfwwmrd,wyalfwwmrdwandwb.te,wwitymutwwaitwo.ole 

Field Name R/W Description 

1:0 Reserved 

2 LOCFLG R 

ReferenoewClmokwLmsswInterruptwFlae 

WyenwLOCIEwiswenabled,wtyiswbitwiswsetwb.wyardwarewafterwanw

LOCweventwmooursg 

0:wNmwinterrupt 

1:wInterrupt 

9:3 Reserved 

10 LOCIE R/W 

EnablewReferenoewClmokwLmsswInterrupt 

0:wDisable 

1:wEnable 

17:11 Reserved 

18 LOCCLR W 

Clearwtyewreferenoewolmokwlmsswinterrupt 

ClearwLOCFLG 

0:wNmweffeot 

1:wClear 

25:19 Reserved 

26 SLOCEN R/W 

EnablewLOCwResetw  

0:wNmwresetwupwmnwLOCwevent 

1:wResetwupwmnwLOCwevent 
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Field Name R/W Description 

31:27 Reserved 

6.6.16 Clock Configuration Register 4 (RCM_CFG4) 

Offsetwaddress:w0x44 

Resetwvalue:w0x0000w0000w  

Aooess:wAooesswinwtyewfmr wmfwwmrd,wyalfwwmrdwandwb.te,wwitymutwwaitwo.ole 

Field Name R/W Description 

0 CMU_EN R/W 

EnablewCMU 

0:wDisable 

1:wEnable 

1 CLK_SEL R/W 

SeleotwMeasuredwClmok 

0:wHSI 

1:wPLL 

9:2 Reserved 

10 LOC RC_W1 

ReferenoewClmokwLmsswEvent 

0:wNmr alwolmok 

1:wClmokwlmst 

Writew"1"wtmwtyiswbitwtmwolearwitgwTyiswresetwiswomntrmlledwb.wtyewPmwer-

OnwResetw(POR)wandwoannmtwbewtrieeeredwb.waws.ste wresetg 

11 VLD R 

InitialwFrequeno.wMeasure entwValidwBit 

Itwindioateswtyewendwmfwinitialw easure entg 

0:wFrequeno.w easure entswinvalid 

1:wFrequeno.w easure entswvalid 

15:12 Reserved 

21:16 REFPRE R/W 

ReferenoewClmokwFrequeno.wDivisimn 

Generatew1wMHzwolmokwbasedwmnwHSECLKwfrequeno.womnfieuratimn 

0:w1wdividedwfrequeno. 

1:w2wdividedwfrequeno. 

2:w3wdividedwfrequeno. 

3:w4wdividedwfrequeno. 

… 

49:w50wdividedwfrequeno. 

50~63:wReserved 

31:22 Reserved 

6.6.17 Clock Cycle Configuration Register (RCM_REF_CNT) 

Offsetwaddress:w0x48 

Resetwvalue:w0x0000w0000w  

Aooess:wAooesswinwtyewfmr wmfwwmrd,wyalfwwmrdwandwb.te,wwitymutwwaitwo.ole 

Field Name R/W Description 

5:0 REF_CNT R/W 

ReferenoewClmokwCmuntinewC.ole 

Measure entwo.ole:wREF_CNT+1 

Itwiswreom  endedwtyatwtyew easure entwo.olewomnfieuratimnw

valuewbewereaterwtyanw15g 
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Field Name R/W Description 

31:6 Reserved 

6.6.18 Measurement Result Latch Register (RCM_MEAS) 

Offsetwaddress:w0x4C 

Resetwvalue:w0x0000w0000w  

Aooess:wAooesswinwtyewfmr wmfwwmrd,wyalfwwmrdwandwb.te,wwitymutwwaitwo.ole 

Field Name R/W Description 

15:0 MEAS_VAL R Measure entwResultwLatoywReeister 

31:16 Reserved 
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7 Power management unit (PMU) 

7.1 Full Name and Abbreviation Description of Terms 

Tablew22wFullwNa eswandwAbbreviatimnswmfwTer s 

Full Name  Abbreviation 

PmwerwManaee entwUnit PMU 

PmwerwOnwReset POR 

PmwerwDmwnwReset PDR 

PmwerwVmltaeewDeteotmr PVD 

7.2 Introduction 

Tyewpmwerwsuppl.wiswtyewfmundatimnwfmrwstablewmperatimnwmfwaws.ste ,wwitywanw

mperatinewvmltaeewmfw2g75-w5g5V,wandw3g3wV,w1g6wVwandw1g2wVwpmwerwsuppl.woanwbew

prmvidedwb.wtyewbuilt-inwvmltaeewreeulatmrg 

7.3 Structure Block Diagram 

Fieurew6wPmwerwSuppl.wCmntrmlwStruoturewBlmokwDiaera  

PMU

VDD

VLDO_DIG_3P3 =3.3V

LDO_FLASH

VCORE =1.2V

PFLASH
DFLASH

VFlash =1.6V

LSICLK
HSICLK
HSICLK14
HSECLK

RTC
IWDG
PWR

PLL ADC

VDDAVSSA

Tsensor

SRAM 、Core
DMA

SPI、USART
CAN、TMR
RTC、IWDG

AES256/SHA256/RNG

VSS

GPIO
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7.4 Functional Description 

7.4.1 Power domain 

Tyewprmduotwinoludeswtyewfmllmwinewpmwerwdm ains:VDDwpmwerwdm ain,wVDDAw

pmwerwdm ain,w3g3wVwpmwerwdm ain,w1g6wVwpmwerwdm ainwandw1g2wVwpmwerw

dm aing 

7.4.1.1 VDD power domain 

Itwpmwersw3g3wVwvmltaeewreeulatmrwandwI/OwpmrtwviawVDDw/VSSwping 

3.3 V voltage regulator 

Itwpmwerswtyew3g3wVwpmwerwdm ain,winoludinewstandb.woirouit,wIWDTw(Independentw

WatoydmewTi er),wwake-upwlmeiowandwolmokwsmuroesw(HSI8M,wHSI14M,wHSE,wLSI,w

PLLwandwTsensmr)g 

1.2 V voltage regulator 

Itwpmwerswtyew1g2wVwpmwerwdm ainwinwtyewfmllmwinewmperatinew mdes: 

⚫ Nmr alw mde:wInwtyisw mde,w1g2wVwpmwerwdm ainwrunswatwfullwpmwer 

⚫ Stmpw mde:wInwtyisw mde,w1g2wVwpmwerwdm ainwwmrkswinwlmw-pmwerw

state,wallwolmokswarewmff,wperipyeralswstmpwwmrkinewandw3g3wVwLDOw

enterswtyewlmw-pmwerw mdeg 

⚫ Standb.w mde:wInwtyisw mde,wtyew1g2wVwpmwerwdm ainwiswpmweredwmff,w

resultinewinwlmsswmfw1g2wVwdm ainwreeisterwomntentswandwSRAMwdata;w

tyew3g3wVwLDOwswitoyeswtmwlmw-pmwerw mdeg 

1.6 V voltage regulator 

ItwpmwerswPFLASHwandwDFLASHg 

7.4.1.2 VDDA power domain 

ItwpmwerswPMUwandwADCwresetw mduleswviawVDDAw/VSSAwping 

Independent ADC power supply 

IndependentwADCwpmwerwsuppl.woanwi prmvewomnversimnwaoourao.,wandwtyew

speoifiowpmwerwpinswarewaswfmllmws: 

⚫ VDDAw:wPmwerwpinwmfwADC 

⚫ VSSA:wIndependentwpmwerwermundwpin 

7.4.1.3 1.2V power domain 

Tyewomre,wFlasy,wSRAMwandwdieitalwperipyeralswarewpmweredwb.wvmltaeew

reeulatmrg 
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7.4.2 Power management 

7.4.2.1 Power-on/power-down reset (POR and PDR) 

WyenwtyewVDDw/VDDAwiswlmwerwtyanwtyewtyresymldwvmltaeewVPORwandwVPDR,wtyewoyipw

willwautm atioall.wre ainwinwtyewresetwstategwTyewwavefmr wdiaera wmfwpmwer-mnw

resetwandwpmwer-dmwnwresetwarewsymwnwinwtyewfieurewbelmwgwFmrwPOR,wPDR,w

y.steresiswvmltaee,wy.steresiswti ewandwfilterwdela.,wreferwtmwtyewDatasyeetg 

Fieurew7wPmwer-mnwResetwandwPmwer-dmwnwResetwWavefmr wDiaera  

POR

PDR

Reset
POR PDR

Hysteresis time

Hysteresis voltage

VDD/VDDA

t

Filter 
delay

Hysteresis 
voltage

 

7.4.2.2 Programmable voltage detector (PVD) 

AwtyresymldwoanwbewsetwfmrwPVDwtmw mnitmrwwyetyerwVDD/VDDAwiswyieyerwmrwlmwerw

tyanwtyewtyresymldgwIfwtyewinterruptwiswenabled,wtyewinterruptwoanwbewtrieeeredwtmw

prmoesswtyewVDD/VDDAwexoeedinewtyewtyresymldwinwadvanoeg 

TyewusaeewmfwPVDwiswaswfmllmws: 

(1) SetwtyewPVDENwbitwmfwtyewomnfieuratimnwreeisterwPMU_CTRLwtmw1wtmw

enablewPVDg 

(2) SeleotwtyewvmltaeewtyresymldwmfwPVDwtyrmueywtyewPLSEL[2:0]wbitwmfwtyew

omnfieuratimnwreeisterwPMU_CTRLg 

(3) TyewPVDOFLGwbitwmfwtyewomnfieuratimnwreeisterwPMU_CSTSwindioateswtyew

valuewmfwVDDwyieyerwmrwlmwerwtyanwtyewtyresymldwmfwPVDg 

(4) WyenwitwiswdeteotedwtyatwVDD/VDDAwiswlmwerwmrwyieyerwtyanwtyewtyresymldwmfw

PVD,wPVDwinterruptwwillwbeweeneratedg 

Tyewtyresymldwmsoillmera wmfwPVDwiswsymwnwinwtyewfieurewbelmwgwReferwtmw
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"Datasyeet"wfmrwPVDwtyresymldwandwy.steresiswvmltaeewinwdetailsg 

Fieurew8wPVDwTyresymldwWavefmr wDiaera  

PVD output

Hysteresis 
voltage

VDD/VDDA

PVD threshold

t

 

7.4.3 Power control 

7.4.3.1 Reduce the power in low-power mode 

Tyerewarewtyreewlmw-pmwerw mdes:wsleepw mde,wstmpw mdewandwstandb.w mdegw

Tyewpmwerwiswreduoedwb.wdisablinewtyewomrewandwolmokwsmuroewandwsettinewtyew

vmltaeewreeulatmrg 

Tyewpmwerwomnsu ptimn,wwake-upwstartwti e,wwake-upw mdewandwdatawstmraeew

afterwwake-upwinweaoywlmw-pmwerw mdewarewdifferent;wtyewlmwerwtyewpmwerw

omnsu ptimnwis,wtyewlmneerwtyewwake-upwti ewwillwbe,wtyewlesswtyewwake-upw mdew

is,wtyewlesswtyewdatawsavedwwillwbewafterwwake-up;wuserswoanwoymmsewtyew mstw

apprmpriatewlmw-pmwerw mdewaoomrdinewtmwtyeirwneedsgwTyewfmllmwinewtablew

symwswtyewdifferenoeswa mnewlmw-pmwerw mdesg 

Tablew23wDifferenoewa mnew"SLEEPwMmdewandwSTOPwMmde" 

Mode Description Entry method Wake-up mode 
Voltage 

regulator 

Effect on 

1.2 V power 

domain 

clock 

Effect on VDD 

power domain 

clock 

Sleep 
Ar ®wCmrtex®-

M0+womrewstmps,w

CallwWFIw

instruotimn 
An.winterrupt On 

Onl.wtyew

omrewolmokwisw
Nmne 
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Mode Description Entry method Wake-up mode 
Voltage 

regulator 

Effect on 

1.2 V power 

domain 

clock 

Effect on VDD 

power domain 

clock 

andwallw

peripyeralsw

inoludinewtyewomrew

peripyeralwarew

stillwwmrkine 

CallwWFEw

instruotimn 

Interruptwmrw

wake-upwevent 

disabled,w

andwitwyaswnmw

effeotwmnw

mtyerwolmoksw

andwADCw

olmoks 

Nmne 

Stmp 
Allwolmokswyavew

stmpped 

PDDSCFGw

andw

LPDSCFGwbitsw

+SLEEPDEEPw

bitw+WFIwmrw

WFE 

An.wexternalw

interrupt 

Enablewmrw

bewinwlmw-

pmwerw

 mde 

Allwolmokswinw

1g2wVwpmwerw

dm ainw

disabledw  

HSICLKwandw

HSECLKw

msoillatmrsw

disabled 

Standb. 
1g2wVwpmwerw

dm ainwdisabled 

PDDSCFGwbit 

+w

SLEEPDEEPw

bit 

+WFIwmrwWFE 

w RTCwalar w

event, 

externalwresetw

mnwNRSTwpin 

IWDTwreset 

1g2wVw

vmltaeew

reeulatmrw

disabled 

Disablewall 

olmokswinw1g2w

Vwpmwerw

dm ain 

HSICLKwand 

HSECLK 

msoillatmrs 

disabled 

Sleep mode 

Tyewoyaraoteristioswmfwsleepw mdewarewsymwnwinwtyewtablewbelmwg 

Tablew24wCyaraoteristioswmfwSleepwMmde 

Characteristics Description 

Enter 

Enterwtyewsleepw mdewi  ediatel.wb.wexeoutinewWFIwmrwWFEwinstruotimns; 

WyenwSLEEPONEINTwiswsetwtmw0wandwWFIwmrwWFEwinstruotimnwiswexeouted,wtyew

s.ste wwillwenterwtyewsleepw mdewi  ediatel.;wwyenwSLEEPONEINTwiswsetwtmw1,w

tyews.ste wwillwexitwtyewinterruptwprmera wandwtyenwenterwtyewsleepw mdew

i  ediatel.g 

Wake-up 

IfwWFIwinstruotimnwiswexeoutedwtmwenterwtyewsleepw mde,wtyews.ste woanwbew

awakenedwb.wan.winterrupt;wifwtyewWFEwinstruotimnwiswexeoutedwtmwenterwsleepw

 mde,witwoanwbewawakenedwb.weityerwanweventwmrwanwinterruptg 

Sleep 
Tyewomrewstmpswwmrkine,wallwperipyeralswarewstillwrunnine,wandwtyewdatawinwtyewomrew

reeisterswandw e mr.wbefmrewsleepwarewsavedg 

Wakeupwdela. Nmne 

Afterwwake-up 

Ifwtyews.ste wiswawakenedwb.wanwinterrupt,witwwillwfirstwenterwtyewinterruptwstate,wtyenw

exitwtyewinterrupt,wandwtyenwexeoutewtyewprmera wafterwWFIwinstruotimngwIfwtyew

s.ste wiswawakenedwb.wanwevent,witwwillwdireotl.wexeoutewtyewprmera wafterwWFEw

instruotimng 
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Stop mode 

Tyewoyaraoteristioswmfwstmpw mdewarewsymwnwinwtyewtablewbelmw: 

Tablew25wCyaraoteristioswmfwStmpwMmde 

Characteristics Description 

Enter 

SLEEPDEEPwbitwmfwtyewomrewreeisterwiswsetwtmw"1",wPDDSCFGwbitwmfwtyewreeisterw

PMU_CTRLwiswsetwtmw"0",wandwwyenwexeoutinewWFIwmrwWFEwinstruotimn,wenterwtyew

stmpw mdewi  ediatel.g 

WyenwLPDSCFGwbitwmfwtyewreeisterwPMU_CTRLwiswsetwtmw0,wtyewvmltaeewreeulatmrwisw

wmrkinewinwnmr alw mde;wwyenwLPDSCFGwbitwmfwtyewreeisterwPMU_CTRLwiswsetwtmw

1,wtyewvmltaeewreeulatmrwiswwmrkinewinwlmw-pmwerw mdegwTmwreduoewpmwerw

omnsu ptimn,wbewsurewtmwsetwtyewLPDSCFGwbitwtmw"1"wbefmrewtyews.ste wentersw

Stmpw mdeg 

Wake-up 

IfwWFIwinstruotimnwiswexeoutedwtmwenterwtyewsleepw mde,wtyews.ste woanwbew

awakenedwb.wan.winterrupt;wifwtyewWFEwinstruotimnwiswexeoutedwtmwenterwsleepw

 mde,witwoanwbewawakenedwb.weityerwanweventwmrwanwinterruptg 

Stmp 
Tyewomrewandwtyewperipyeralwwillwstmpwwmrkine,wandwtyewdatawinwtyewomrewreeisterw

andw e mr.wbefmrewstmpwwillwbewsavedg 

Wakeupwdela. 
Wake-upwti ewmfwHSICLKwmsoillatmrw+wwake-upwti ewmfwvmltaeewreeulatmrwfrm wlmw-

pmwerw mdeg 

Afterwwake-up 

Ifwtyews.ste wiswawakenedwb.wanwinterrupt,witwwillwfirstwenterwtyewinterruptwstate,wtyenw

exitwtyewinterrupt,wandwtyenwexeoutewtyewprmera wafterwWFIwinstruotimngwIfwtyew

s.ste wiswawakenedwb.wanwevent,witwwillwdireotl.wexeoutewtyewprmera wafterwWFEw

instruotimng 

Standby mode 

Tyewoyaraoteristioswmfwstandb.w mdewarewsymwnwinwtyewtablewbelmw: 

Tablew26wCyaraoteristioswmfwStandb.wMmde 

Characteristics Description 

Enter 

SLEEPDEEPwbitwmfwtyewomrewreeisterwiswsetwtmw"1",wPDDSCFGwbitwmfwtyewreeisterw

PMU_CTRLwiswsetwtmw"1"g 

WUEFLGwbitwiswsetwtmw"0"wandwwyenwexeoutinewWFIwmrwWFEwinstruotimn,wenterwtyew

standb.w mdewi  ediatel.g 

Wake-up 
Tyews.ste wiswawakenedwb.wRTCwalar ,wmrwexternalwresetwmnwNRSTwpinwandwIWDTw

resetgw  

Standb. 
Tyewomrewandwtyewperipyeralwwillwstmpwwmrkine,wandwtyewdatawinwtyewomrewreeisterw

andw e mr.wwillwbewlmstg 

Wakeupwdela. Cyipwresetwti eg 

Afterwwake-up Tyewprmera wstartswexeoutinewfrm wtyewbeeinnineg 
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7.4.3.2 Low-power state 

Tablew27wLmw-PmwerwState 

Name 
Sleep 

state 
Wake-up 

Stop 

state 
Wake-up 

Standby 

state 
Wake-up 

Cmre - - - - D - 

Clmok 

HSE X - - - - - 

HSI8M X - - - - - 

HSI14M O - - - - - 

LSI O - O - - - 

PLL X - - - - - 

AnamewIP 

PMU Y Y Y Y Y - 

3g3wVwLDO Y - N - L - 

1g2wVwLDO Y - N - - - 

1g6wVwLDO Y - - - - - 

ADC O - - - - - 

Te pSens

mr 
O - - - - - 

IO Y Y Y Y 

Onl.w

NRSTw

wmrks 

Onl.w

NRSTwoanw

bew

awakened 

Me mr. 

Pflasy Y - Y - D - 

DFLASH Y - Y - D - 

SRAM Y - Y - D - 

3g3wVw

dieitalwIP 

RTC O Y O Y O Y 

IWDG O Y O Y O Y 

BasewIP 

DMA O - - - D - 

GPIO O Y - Y D - 

EINT O Y O Y D - 

RCC Y Y - - D - 

SYSC O - - - D - 

Ti er 

TMR1 O Y - - D - 

TMR2 O Y - - D - 

TMR3 O Y - - D - 

TMR4 O Y - - D - 
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Name 
Sleep 

state 
Wake-up 

Stop 

state 
Wake-up 

Standby 

state 
Wake-up 

TMR6 O Y - - D - 

TMR7 O Y - - D - 

TMR8 O Y - - D - 

Cm  uni

oatimnwIP 

SPI O Y - - D - 

USART1 O Y - Y D - 

USART2 O Y - Y D - 

CAN O Y - Y D - 

Seourit.w

IP 

CRC O - - - D - 

TRNG O - - - D - 

AES256 O - - - D - 

SHA256 O - - - D - 

Nmte:wX:wIndioateswtyatwatwleastwmnewsleepw mdewiswenabled;wY:wnmr alwmperatimn;wO:womnfieurablew

(omntrmlledwb.wsmftware)g"-":wnmtwsuppmrtedwinwtyisw mde;wN:wIndioateswtyew mdulewiswaotivewmrwoanwenterwaw

lmw-pmwerw mde;wD:wpmwer-dmwn;wL:wlmw-pmwerg 

7.4.3.3 Reduce the power consumption in run mode 

Inwrunw mde,wreduoewpmwerwomnsu ptimnwb.wslmwinewdmwnwtyews.ste wolmokwandw

disablinewmrwreduoinewtyewAPB/AHBwperipyeralwolmoksg 

7.5 Register Address Mapping 

Tablew28wPWUwReeisterwAddresswMappine 

Register name Description Offset address 

PMU_CTRL Pmwerwomntrmlwreeister 0x00 

PMU_CSTS Pmwerwomntrml/statuswreeister 0x04 

7.6 Register Functional Description 

7.6.1 Power control register (PMU_CTRL) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w0000w(olearedwwyenwwakinewupwfrm wstandb.w mde) 

Field Name R/W Description 

0 LPDSCFG R/W 

Lmw-PmwerwDeepwSleepwCmnfieuratimn 

Cmnfieurewtyewwmrkinewstatewmfw tyewvmltaeewreeulatmrw inwstmpw

 mdeg 

0:wEnable 

1:wLmw-pmwerw mde 
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Field Name R/W Description 

1 PDDSCFG R/W 

PmwerwDmwnwDeepwSleepwCmnfieure 

Wyenw tyew CPUw entersw deepw sleep,w omnfieurew tyew vmltaeew

reeulatmrwstatewinwstandb.wmrwstmpw mdeg 

0:wTyewvmltaeewreeulatmrwiswomntrmlledwb.wLPDSCFGwbitwwyenw

enterinewtyewstmpw mde 

1:wEnterwstandb.w mde 

2 WUFLGCLR RC_W1 

ClearwWake-upwFlaew  

0:wInvalid 

1:wClearwtyewwake-upwflaewb.wwritinew"1"wafterwtwmws.ste wolmokw

o.olesw  

3 SBFLGCLR RC_W1 

Standb.wFlaewClear 

0:wInvalid 

1:wWritew"1"wtmwolearwtyewstandb.wflae 

4 PVDEN R/W 

EnablewPmwerwVmltaeewDeteotmrw  

0:wDisable 

1:wEnable 

7:5 PLSEL R/W 

SeleotwPVDwVmltaeewTyresymld 

0x0：2g73Vw  

0x1：2g73Vw  

0x2：3g05Vw  

0x3：3g37V 

0x4：3g66V 

0x5：3g95V 

0x6：4g26V 

0x7：4g52V 

Nmte:wSeew"Datasyeet"wfmrwdetailedwinstruotimnsg 

8 BPWEN R/W 

EnablewRTCwDm ainwWritewAooess 

TyewRTCwdm ainwinoludeswRTCwandwitswassmoiatedwreeistersgw

Writewaooessw iswprmyibitedwafterwaws.ste wreset;wwritinew1wtmw

tyiswbitwenableswwritewaooessg 

0:wDisablewwritew  

1:wEnablewwrite 

9 STOP_FILTER_EN R/W 

STOP_FILTER_EN: 

1:wHardware-CmntrmlledwFilterwSwitoyine:wTyewIOwfilterwfunotimnw

iswenabledgwAfterwtyews.ste wenterswStmpw mde,wtyewfilteredwIOw

inputw iswusedw fmrwwake-upgwAfterw tyews.ste wwakeswupw frm w

Stmpw mde,w tyewIOwautm atioall.wswitoyeswbaokw tmw tyewnmn-

filteredwfunotimng 

0:wSmftware-CmntrmlledwFilterwFunotimn:wEnablinewtyewIOwfilterw

funotimnwomnfieureswtyewIOwaswawfilteredwinput;wdisablinewtyewIOw

filterwfunotimnwomnfieureswtyewIOwaswawnmn-filteredwinputg 

31:10 Reserved 

7.6.2 Power Control/Status Register (PMU_CSTS) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w000Xw(nmtwolearedwwyenwwakinewupwfrm wstandb.w mde) 
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Cm paredwwitywtyewstandardwAPBwread,witwrequireswextrawAPBwo.olewtmwreadwtyisw

reeisterg 

Field Name R/W Description 

0 WUEFLG R 

WakeupwEventwFlae 

Tyisw bitw isw setw b.w yardwarew tmw indioatewwyetyerw itw isw anwRTCwalar w

wake-upweventg 

0:wNmtwmoourred 

1:wOoourred 

1 SBFLG R 

Standb.wFlae 

Tyisw bitw isw setw tmw "1"w b.w yardware,w andw oanw mnl.w bew olearedw b.w

POR/PDRw(pmwer-mn/wpmwer-dmwnwreset)wmrwb.wsettinewtyewCSFwbitwmfw

tyewPmwerwCmntrmlwReeisterw(PMU_CTRL)g 

0:wNmn-standb.w mde 

1:wStandb.w mde 

2 PVDOFLG R 

PVDwOutputwFlae 

ItwindioateswwyetyerwVDDw/VDDAwiswyieyerwtyanwtyewPVDwtyresymldw

seleotedwb.wPLSEL[2:0]g 

Tyiswbitwiswvalidwmnl.wwyenwPVDwiswenabledwb.wPVDENwbitg 

0:wVDDw/VDDAwiswyieyerwtyanwPVDwtyresymld 

1:wVDDw/VDDAwiswlmwerwtyanwPVDwtyresymld 

Nmte:wTyiswbitw isw "0"wafterw resetwmrwwyenwenterinew tyewstandb.w mdew

(PVDwstmpswwmrk)g 

31:3 Reserved 
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8 Nested Vector Interrupt Controller (NVIC) 

8.1 Full Name and Abbreviation Description of Terms 

Tablew29wFullwNa eswandwAbbreviatimnswmfwTer s 

Full Name  Abbreviation 

NmnwMaskablewInterrupt NMI 

8.2 Introduction 

TyewAr ®wCmrtex®-M0+womrewinwtyewprmduotwinteerateswnestedwveotmredwinterruptw

omntrmllerw(NVIC),wwyioywiswolmsel.womupledwwitywtyewomre,wandwoanwyandlew

exoeptimnswandwinterruptswandwpmwerw anaee entwomntrmlweffioientl.wandwwityw

lmwwdela.gwSeewAr ®wCmrtex®-M0+wTeoynioalwReferenoewManualwfmrw mrew

instruotimnswabmutwNVICg 

8.3 Main Characteristics 

(1) 32 maskable interrupt channels (excluding 16 Arm® Cortex®-M0+ 

interrupt lines) 

(2) 4 programmable priority levels (use 2-bit interrupt priority level) 

(3) Power management control 

(4) Low-delay exception and interrupt processing 

(5) Implementation of system control register 

8.4 Interrupt and Exception Vectors 

Tablew30wInterruptwandwExoeptimnwVeotmrs 

Name Vector No. Priority Vector address Description 

- - - 0x0000_0000 Reserved 

RST - -3 0x0000_0004 Reset 

NMI - -2 0x0000_0008 Nmn- askablewinterrupt 

Hardwfault - -1 0x0000_000C Varimuswyardwarewfaults 

SVCall - Canwbewset 0x0000_002C 
S.ste wservioewoalledwb.weeneralw

SWIwinstruotimn 

PendSV - Canwbewset 0x0000_0038 Pendinews.ste wservioe 

S.sTiok - Canwbewset 0x0000_003C S.ste wtiokwti er 

- - - 0x0000_0040 Reserved 
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Name Vector No. Priority Vector address Description 

PVD 1 Canwbewset 0x0000_0044 PVDwom paratmrwinterrupt 

RTC 2 Canwbewset 0x0000_0048 RTCwinterrupt 

FLASH 3 Canwbewset 0x0000_004C FLASHwinterrupt 

RCM 4 Canwbewset 0x0000_0050 RCMwinterrupt 

EINT0_1 5 Canwbewset 0x0000_0054 EINTwlinew[1:0]winterrupt 

EINT2_3 6 Canwbewset 0x0000_0058 EINTwlinew[3:2]winterrupt 

EINT4_15 7 Canwbewset 0x0000_005C EINTwlinew[15:4]winterrupt 

SMS 8 Canwbewset 0x0000_0060 SRAMwECCwinterrupt 

DMA_CH1 9 Canwbewset 0x0000_0064 DMAwoyannelw1winterrupt 

DMA_CH2_3 10 Canwbewset 0x0000_0068 DMAwCyannelw2/3winterrupt 

DMA_CH4_5 11 Canwbewset 0x0000_006C DMAwCyannelw4/5winterrupt 

ADC 12 Canwbewset 0x0000_0070 ADCwinterrupt 

TMR1_BRK_UP_TRG_

COM 
13 Canwbewset 0x0000_0074 

TMR1,wBRK,wUP,wTRGwandwCOMw

interrupt 

TMR1_CC 14 Canwbewset 0x0000_0078 TMR1woapture/om parewinterrupt 

TMR2 15 Canwbewset 0x0000_007C TMR2winterrupt 

TMR3 16 Canwbewset 0x0000_0080 TMR3winterrupt 

TMR6 17 Canwbewset 0x0000_0084 TMR6winterrupt 

TMR7 18 Canwbewset 0x0000_0088 TMR7winterrupt 

TMR4 19 Canwbewset 0x0000_008C TMR4winterrupt 

w - 20 Canwbewset 0x0000_0090 Reserved 

SHA256 21 Canwbewset 0x0000_0094 SHA256winterrupt 

AES256 22 Canwbewset 0x0000_0098 AES256winterrupt 

CAN_IT0 23 Canwbewset 0x0000_009C CANwinterruptwlinew0 

CAN_IT1 24 Canwbewset 0x0000_00A0 CANwinterruptwlinew1 

SPI 25 Canwbewset 0x0000_00A4 SPIwinterrupt 

- 26 Canwbewset 0x0000_00A8 Reserved 

USART1 27 Canwbewset 0x0000_00AC USART1winterrupt 

USART2 28 Canwbewset 0x0000_00B0 USART2winterrupt 

TRNG 29 Canwbewset 0x0000_00B4 TRNGwinterrupt 

TMR8 30 Canwbewset 0x0000_00B8 TMR8winterrupt 

CAN_SMS_IT 31 Canwbewset 0x0000_00BC 
CANwSRAMwECCwinterruptwandw

stmpwwaken-upwinterrupt 
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9 External Interrupt and Event Controller (EINT) 

9.1 Introduction 

Tyewinterrupts/eventswarewdividedwintmwinternalwinterrupts/eventswandwexternalw

interrupts/eventsgwInwtyisw anual,wexternalwinterruptwreferswtmwtyewinterrupt/eventw

oausedwb.wI/Owpinwinputwsienal,wwyioywiswEINTxwinwinterruptwveotmrwtable;wmtyerw

interruptswarewinternalwinterrupts/eventsg 

TyeweventswoanwbewdividedwintmwyardwareweventswandwsmftwareweventsgwHardwarew

eventswareweeneratedwb.wexternal/omrewyardwarewsienals,wwyilewsmftwareweventsw

areweeneratedwb.winstruotimnsg 

Interruptswneedwtmwemwtyrmueywtyewinterruptwyandlerwfunotimnwtmwi ple entwtyew

wmrkwtmwbewprmoessed,wwyileweventswdmwnmtwneedwtmwemwtyrmueywinterruptwyandlerw

funotimn,wandwtyewpresetwwmrkwoanwbewtrieeeredwb.wyardwaregwTyewexternalweventsw

oanwmutputwpulsewb.weventswsuoywaswGPIO,wwyilewtyewinternalweventswtrieeerw

anmtyerwTMRwtmwwmrk,wfmrwexa ple,wb.wanwupdateweventwmfwawTMRg 

9.2 Main Characteristics 

(1) Support 32 event/interrupt requests 

(2) Can be configured independently as the line of external/internal event 

request 

(3) Each event/interrupt line can be masked independently 

(4) The internal line is automatically disabled when the system is not in the 

stop mode 

(5) Each external event/interrupt line can be triggered independently 

(6) Each external interrupt line has dedicated status bit 

(7) Simulate all external event interrupts 

9.3 Functional Description 

9.3.1 Classification and difference of "external interrupt and event" 

"Externalwinterruptwandwevent"woanwbewolassifiedwintmwexternalwyardwarewinterrupt,w

externalwyardwarewevent,wexternalwsmftwareweventwandwexternalwsmftwarewinterruptw

aoomrdinewtmwtrieeerwsmuroe,womnfieuratimnwandwexeoutimnwprmoessgwTyew

differenoeswarewsymwnwinwtyewtablewbelmw: 



 

wwwwgeeey.gom w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w Paeew 86 

Tablew31wClassifioatimnwandwDifferenoeswmfw"ExternalwInterruptswandwEvents" 

Name Trigger source Configuration and execution process 

Externalw

yardwarew

interrupt 

Externalwsienal 

(1)w Setw tyew trieeerw  mde,w allmww tyew interruptw request,w andw enablew

omrrespmndinewperipyeralwinterruptwlinew(enablewinwNVIC)g 

(2)wWyenwanwedeewomnsistentwwitywtyewomnfieuratimnwisweeneratedwmnwtyew

externalwinterruptwline,wanwinterruptwrequestwwillwbeweenerated,wandw

tyew omrrespmndinew pendinew bitw willw bew setw tmw 1;w writew 1w tmw tyew

omrrespmndinewbitwmfwtyewpendinewreeisterwandwtyewinterruptwrequestw

willwbewolearedg 

Externalw

yardwarew

event 

Externalwsienal 

(1)wSetwtyewtrieeerw mdewandwenablewtyeweventwlineg 

(2)wWyenwanwedeewomnsistentwwitywtyewomnfieuratimnwisweeneratedwmnwtyew

externalweventwline,wanweventwrequestwpulsewwillwbeweenerated,wandw

tyewomrrespmndinewpendinewbitwwillwnmtwbewsetwtmw1g 

Externalw

smftwarew

event 

Smftwarew

interruptw

reeister/trans itw

eventw(SEV)w

instruotimn 

(1)wEnablewtyeweventwlineg 

(2)wWritew1wtmwtyewsmftwarewinterruptweventwreeisterwmfwtyewomrrespmndinew

eventw linew tmw eeneratew anw eventw requestw pulse,w andw tyew

omrrespmndinewpendinewbitwwillwnmtwbewsetwtmw1g 

Externalw

smftwarew

interrupt 

Smftwarew

interruptw

reeister 

(1)wAllmww interruptw request,w andw enablew tyew omrrespmndinew peripyeralw

interruptwlinew(enablewinwNVIC)g 

(2)wWritew1wtmwtyewsmftwarewinterruptweventwreeisterwmfwtyewomrrespmndinew

interruptwlinewtmweeneratewanwinterruptwrequest,wtyewomrrespmndinew

pendinewbitwwillwbewsetwtmw1;wwritew1wtmwtyewomrrespmndinewbitwmfwtyew

pendinewreeisterwandwtyewinterruptwrequestwwillwbewolearedg 

9.3.2 Core wake-up 

UsinewWFIwandwWFEwinstruotimnswoanwstmpwtyewomregwWyenwWFIwinstruotimnwisw

used,wan.winterruptwoanwwakewupwtyewomre;wwyenwWFEwinstruotimnwiswused,wtyew

omrewoanwbewwmkenwupwb.wanweventg 

Wyenwinterruptwiswusedwfmrwwake-up,wtyewinterruptwyandlerwfunotimnwwillwbew

trieeered,wandwnmr alwinterruptwomnfieuratimnwoanwwakewupwtyewomregwWyenwanw

eventwiswusedwtmwwakewupwtyewomre,wtyewinterruptwyandlerwfunotimnwwillwnmtwbew

trieeered,wwyioywwillwreduoewtyewwake-upwti e,wandwtyewomnfieuratimnw etymdwis: 

(1) Trigger an internal interrupt (internal hardware event) but do not trigger 

the interrupt handler function for wake-up. 

⚫ Enablewanwinternalwinterruptwinwtyewperipyeral,wbutwdmwnmtwenablewtyew

omrrespmndinewinterruptwinwNVICwtmwavmidwtrieeerinewtyewinterruptw

yandlerwfunotimng 

⚫ EnablewSEVONPENDwbitwinwtyews.ste womntrmllerwmfwtyewomre,wandw

exeoutewWFEwinstruotimnwtmw akewtyewomrewenterwsleepw mdeg 

⚫ Generatewanwinterruptwtmwwakewupwtyewomre;wwyenwtyewomrewreomversw

frm wWFE,witwiswrequiredwtmwolearwtyewpendinewbitwmfwomrrespmndinew

peripyeralwinterruptwandwtyewpendinewbitwmfwperipyeralwNVICwinterruptw

oyannelw(olearwtyewpendinewreeisterwinwtyewNVICwinterrupt)g 

(2) Wake up by EINT line events (external hardware event) 
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⚫ CmnfieurewEINTwlinewaswtyeweventw mdeg 

⚫ ExeoutewWFEwinstruotimnwtmw akewtyewomrewenterwtyewsleepw mdeg 

⚫ Generatewanwinterruptwtmwwakewupwtyewomre;wafterwtyewCPUwreomversw

frm wWFE,wsinoewtyewpendinewbitwmfwomrrespmndineweventwlinewiswnmtw

set,witwiswunneoessar.wtmwolearwtyewinterruptwpendinewbitwmfw

omrrespmndinewperipyeralwmrwtyewpendinewbitwNVICwinterruptwoyannelg 

9.3.3 External interrupt and event line mapping 

Tablew32wExternalwInterruptwandwEventwLinewMappine 

External Interrupt and Event Channel Name External Interrupt and Event Line No. 

PA0/PB0/PC0/PF0 EINTw0 

PA1/PB1/PC1/PF1 EINTw1 

PA2/PB2/PC2/PD2 EINTw2 

PA3/PB3/PC3 EINTw3 

PA4/PB4/PC4/PF4 EINTw4 

… … 

PA7/PB7/PC7/PF7 EINTw7 

PA8/PB8/PC8 EINTw8 

… … 

PA15/PB15/PC15 EINTw15 

PVDwmutput EINTw16 

RTCwalar wevent EINTw17 

Reserved EINTw18 

Reserved EINTw19 

Reserved EINTw20 

Reserved EINTw21 

Reserved EINTw22 

Reserved EINTw23 

Reserved EINTw24 

InternalwUSART1wwake-upwevent EINTw25 

Reserved EINTw26 

InternalwUSART2wwake-upwevent EINTw27 

Reserved EINTw28 

Reserved EINTw29 

Reserved EINTw30 

Reserved EINTw31 
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9.4 Register Address Mapping 

Tablew33wExternalwInterrupt/EventwCmntrmllerwReeisterwAddresswMappine 

Register name Description Offset address 

EINT_IMASK Interruptw askwreeister 0x00 

EINT_EMASK Eventw askwreeister 0x04 

EINT_RTEN Enablewtyewrisinewedeewtmwtrieeerwtyewreeister 0x08 

EINT_FTEN Enablewtyewfallinewedeewtmwtrieeerwtyewreeister 0x0C 

EINT_SWINTE Smftwarewinterruptweventwreeister 0x10 

EINT_IPEND Interruptwpendinewreeister 0x14 

9.5 Register Functional Description 

9.5.1 Interrupt mask register (EINT_IMASK) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0F94w0000 

Field Name R/W Description 

27:0 IMASKx R/W 

MaskwInterruptwRequestwmnwLinewxw(x=0…27) 

0:wMask 

1:wOpen 

31:28 Reserved 

9.5.2 Event mask register (EINT_EMASK) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

27:0 EMASKx R/W 

MaskwEventwRequestwmnwLinewxw(x=0…27) 

0:wMask 

1:wOpen 

31:28 Reserved 

9.5.3 Enable the rising edge to trigger the register (EINT_RTEN) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

16:0 RTENx R/W 

EnablewRisinewEdeewTrieeerwEventwandwInterruptwmnwLinewxw(x=0…16) 

0:wDisable 

1:wEnable 

31:17 Reserved 

Nmte:wSinoewtyewexternalwwake-upwlineswarewedee-trieeered,wtyerewsymuldwbewnmwelitoywsienalwmnwtyesew

lines;wwyenwwritinewEINT_RTENwreeister,wifwtyewrisinewedeewsienalwiswmnwtyewexternalwinterruptwline,witwwillw
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nmtwbewreomenizedwandwtyewpendinewbitwwillwnmtwbewset;wmnwtyewsa ewinterruptwline,wtyewrisinewedeewtrieeerw

andwfallinewedeewtrieeerwoanwbewsetwatwtyewsa ewti eg 

9.5.4 Enable the falling edge to trigger the register (EINT_FTEN) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

16:0 FTENx R/W 

EnablewFallinewEdeewTrieeerwEventwandwInterruptwmnwLinewxw(x=0…16) 

0:wDisable 

1:wEnable 

31:17 Reserved 

Nmte:wSinoewtyewexternalwwake-upwlineswarewedee-trieeered,wtyerewsymuldwbewnmwelitoywsienalwmnwtyesew

lines;wwyenwwritinewEINT_FTENwreeister,wifwtyewfallinewedeewsienalwiswmnwtyewexternalwinterruptwline,witwwillw

nmtwbewreomenizedwandwtyewpendinewbitwwillwnmtwbewset;wmnwtyewsa ewinterruptwline,wtyewrisinewedeewtrieeerw

andwfallinewedeewtrieeerwoanwbewsetwatwtyewsa ewti eg 

9.5.5 Software interrupt event register (EINT_SWINTE) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

16:0 SWINTEx R/W 

SmftwarewInterruptwEventwmnwLinewxw(x=0…16) 

Setw1wb.wsmftware,wwritew1wmrwolearw0wfmrwtyewomrrespmndinewbitwmfw

EINT_IPENDg 

Wyenwtyiswbitwisw0,wtyewpendinewbitwmfwEINT_IPENDwoanwbewsetwb.wwritinew

1gwIfwEINT_IMASKw(EINT_EMASK)wiswsetwtmwmpenwtyewinterruptw(event)w

request,wanwinterruptw(event)wwillwbeweeneratedg 

0:wNmweffeot 

1:wSmftwareweenerateswanwinterruptw(event) 

31:17 Reserved 

9.5.6 Interrupt pending register (EINT_IPEND) 

Offsetwaddress:w0x14 

Resetwvalue:w0xXXXXwXXXX 

Field Name R/W Description 

16:0 IPENDx RC_W1 

FlaewmfwInterruptwPendinewmnwLinewxw(x=0…16) 

Wyetyerwtyewseleotablewtrieeerwrequestwmoours 

0:wNm 

1:wOoourred 

Wyenwawrequestwiswtrieeeredwb.wtyewomrrespmndinewedeewmfw

EINT_RTEN/EINT_FTENwmnwtyewexternalwinterruptwline,wtyiswbitwiswsetw

tmw"1"wb.wyardware;wandwolearedwb.wwritinew"1"wtmwtyiswbitg 

31:17 Reserved 
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10 Direct Memory Access (DMA) 

10.1 Full Name and Abbreviation Description of Terms 

Tablew34wFullwNa eswandwAbbreviatimnswmfwTer s 

Full Name  Abbreviation 

Glmbal G 

Transfer T 

Half H 

Cm plete C 

Errmr E 

Cyannel CH 

Ciroular CIR 

Peripyeral PER 

Inore ent I 

Me mr. M 

Primrit. PRI 

Nu ber N 

Address ADDR 

10.2 Introduction 

DMAw(DireotwMe mr.wAooess)woanwaoyievewdireotwdatawtrans issimnwbetweenw

peripyeralwdevioeswandw e mr.wmrwbetweenw e mr.wandw e mr.wwitymutwCPUw

interventimn,wtyuswsavinewCPUwresmuroeswfmrwmtyerwmperatimnsg 

TyewprmduotwyaswawDMAwomntrmller,wwityw5woyannelswinwtmtalgwEaoywoyannelwoanw

 anaeew ultiplewDMAwrequests,wbutweaoywoyannelwoanwmnl.wstartwmnewDMAw

requestwatwtyewsa ewti egwEaoywoyannelwoanwsetwprimrit.,wandwtyewarbiterwoanw

ommrdinatewtyewprimrit.wmfwomrrespmndinewDMAwrequestswmfweaoywDMAwoyannelw

aoomrdinewtmwtyewprimrit.wmfwtyewoyannelsg 

10.3 Main Characteristics 

(1) DMA has 5 channels 

(2) There are three data transmission modes: peripheral to memory, 

memory to peripheral, and memory to memory 

(3) Each channel has a special hardware DMA request for connection 
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(4) Support software priority and hardware priority when multiple requests 

occur at the same time 

(5) Each channel has three event flags and independent interrupts 

(6) Support circular transmission mode 

(7) The number of data for transmission is programmable, up to 65535 

10.4 Functional Description 

10.4.1 DMA request 

Ifwtyewperipyeralwmrw e mr.wneedswtmwtrans itwdatawusinewDMA,witwiswrequiredwtmw

firstwtrans itwDMAwrequestwandwafterwitwiswapprmvedwb.wDMA,wdatawtrans issimnw

oanwbewstartedg 

DMAwyaswfivewoyannelsgwEaoywoyannelwiswomnneotedwwitywdifferentwperipyerals,w

andweaoywoyannelwyaswtyreeweventwflaesw(DMAwyalfwtrans issimn,wDMAw

trans issimnwom pletimnwandwDMAwtrans issimnwerrmr)gwTyewlmeiowmfwtyewtyreew

eventwflaesw a.wbeom ewawseparatewinterruptwrequest,wandwtye.wallwsuppmrtw

smftwarewtrieeerg 

When multiple peripherals request the same channel, it is required to configure 

the corresponding register to enable or disable the request of each peripheral, 

so as to ensure that one channel can only enable one peripheral request. 

Tablew35wDMAwRequestwMappine 

Channel TMR1 TMR2 TMR3 TMR4 TMR6 TMR7 ADC SPI USART 

Cyannelw

1 
— TMR2_CH1 — 

TMR4_CH3(1) 

TMR4_UP(1) 
— — ADC(1) — — 

Cyannelw

2 
TMR1_CH1 

TMR2_CH4 

TMR2_TRIG 
TMR3_CH3 TMR4_CH2 — — ADC(2) SPI1_RX USART1_TX(1) 

Cyannelw

3 
TMR1_CH2 TMR2_CH2 

TMR3_CH4 

TMR3_UP 
TMR4_CH1 TMR6_UP — — SPI1_TX USART1_RX(1) 

Cyannelw

4 

TMR1_CH4 

TMR1_TRIG 

TMR1_COM 

- 
TMR3_CH1 

TMR3_TRIG 

TMR4_CH4 

TMR4_TRIG 
— TMR7_UP — — 

USART1_TX(2) 

USART2_TX 

Cyannelw

5 

TMR1_CH3 

TMR1_UP 

TMR2_CH3 

TMR2_UP 
TMR3_CH2 

TMR4_CH3(2) 

TMR4_UP(2) 
— — — — 

USART1_RX(2) 

USART2_RX 

Nmte: 

(1) This DMA request is mapped to the DMA channel only when the corresponding bit of 

SYSCFG_CFG1 register is cleared. 

(2) This DMA request is mapped to the DMA channel only when the corresponding remapping bit 

of SYSCFG_CFG1 register is set to "1". 
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10.4.2 DMA channel 

10.4.2.1 Transmission data are programmable 

Tyewdatawtrans ittedwb.wDMAwarewprmera  able,wupwtmw65535,wandwtyew

trans issimnwdatawbitwwidtywmfwperipyeralswandw e mr.woanwbewsetwb.womnfieurinew

PERSIZEwbitwandwMSIZEwbitwmfwDMA_CHCFGxwreeisterg 

10.4.2.2 Transmission width and alignment method are programmable 

DMAwtrans issimnwmperatimnwmfwprmera  ablewdatawtrans issimnwwidty: 

Fieurew9wTrans issimnwWidtywwitywSmuroewmfw8wBitswandwTareetwmfw8wBits 

0x0

0x1

0x2

0x3

Data0

Data1

Data2

Data3

Data0

Data1

Data2

Data3

0x0

0x2

0x1

0x3

Source Target

 

Fieurew10wTrans issimnwWidtywwitywSmuroewmfw8wBitswandwTareetwmfw16wBits 

0x0

0x1

0x2

0x3

Data0

Data1

Data2

Data3

Data0 0x0

0x1

Data1 0x2

0x3

Data2 0x4

0x5

Data3 0x6

0x7

Source Target
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Fieurew11wTrans issimnwWidtywwitywSmuroewmfw8wBitswandwTareetwmfw32wBits 

0x0

0x1

0x2

0x3

Data0

Data1

Data2

Data3

Data0

Data1

Data2

Data3

0x0

0x1

0x2

0x3

0x4

0x5

0x6

0x7

0x8

0x9

0xA

0xB

0xC

0xD

0xE

0xF

Source Target

 

Fieurew12wTrans issimnwWidtywwitywSmuroewmfw32wBitswandwTareetwmfw8wBits 

0x0

0x1

Data0

Data1

0x2

0x3

Data2

Data3

0x4

0x5

Data4

Data5

0x6

0x7

Data6

Data7

0x8

0x9

Data8

Data9

0xA

0xB

DataA

DataB

0xC

0xD

DataC

DataD

0xE

0xF

DataE

DataF

Data0

Data4

Data8

DataC

0x0

0x2

0x1

0x3

Source Target
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Fieurew13wTrans issimnwWidtywwitywSmuroewmfw16wBitswandwTareetwmfw16wBits 

0x0

0x1

Data0

Data1

0x2

0x3

Data2

Data3

0x4

0x5

Data4

Data5

0x6

0x7

Data6

Data7

Data0

Data1

Data2

Data3

Data4

Data5

Data6

Data7

0x0

0x1

0x2

0x3

0x4

0x5

0x6

0x7

Source Target

 

Fieurew14wTrans issimnwWidtywwitywSmuroewmfw16wBitswandwTareetwmfw32wBits 

0x0

0x1

Data0

Data1

0x2

0x3

Data2

Data3

0x4

0x5

Data4

Data5

0x6

0x7

Data6

Data7

Data0

Data1

Data2

Data3

Data4

Data5

Data6

Data7

0x0

0x1

0x2

0x3

0x4

0x5

0x6

0x7

0x8

0x9

0xA

0xB

0xC

0xD

0xE

0xF

Source Target
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Fieurew15wTrans issimnwWidtywwitywSmuroewmfw32wBitswandwTareetwmfw16wBits 

0x0

0x1

Data0

Data1

0x2

0x3

Data2

Data3

0x4

0x5

Data4

Data5

0x6

0x7

Data6

Data7

0x8

0x9

Data8

Data9

0xA

0xB

DataA

DataB

0xC

0xD

DataC

DataD

0xE

0xF

DataE

DataF

Data0

Data1

Data4

Data5

Data8

Data9

DataC

DataD

0x0

0x1

0x2

0x3

0x4

0x5

0x6

0x7

Source Target

 

10.4.2.3 Address setting 

Tyewtrans issimnwaddresswsuppmrtswtwmw mdes:wfixedw mdewandwpminterw

inore entw mdeg 

Transmission address pointer increment mode 

Tyewautm atiowpminterwinore entwmfwperipyeralwandw e mr.wiswom pletedwb.w

PERIMODEwbitwandwMIMODEwbitwmfwomnfieuratimnwreeisterwDMA_CHCFGxgwTyew

nextwaddresswtmwbewtrans ittedwiswtyewmnewb.waddinewtyewinore entwtmwtyew

previmuswaddressgwTyewinore entwdependswmnwtyewseleotedwdatawwidtyg 

10.4.2.4 Transmission Mode 

Tyerewarewtwmwoyannelwomnfieuratimnw mdes:wnmn-oiroularw mdewandwoiroularw

 mdeg 

Non-circular mode 

Wyenwtyewdatawtrans issimnwends,wtyewDMAwmperatimnwwillwnmtwbewperfmr edwan.w

 mre,wandwawnewwDMAwtrans issimnwwillwbewstartedgwWyenwtyewDMAwoyannelwisw

nmtwwmrkine,wtyewreeisterwDMA_CHNDATAxwwillwrewritewtyewtrans issimnwvalueg 

Circular mode 

Afterwtyewdatawtrans issimnwends,wtyewomntentwmfwtyewreeisterwDMA_CHNDATAxw

willwbewautm atioall.wrelmadedwtmwtyewprevimusl.womnfieuredwvalue,wandwtyew

peripyeralwaddresswreeisterwDMA_CHPADDRxwandwtyew e mr.waddresswreeisterw

DMA_CHMADDRxwwillwalsmwbewrelmadedwaswtyewinitialwbasewaddressg 
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Tyewomnfieuratimnw etymdwiswaswfmllmws: 

⚫ SetwtyewCIRMODEwbitwmfwtyewomnfieuratimnwreeisterwDMA_CHCFGxwtmw1w

tmwturnwmnwtyewoiroularw mde; 

⚫ Tyisw mdewiswusedwtmwprmoesswomntinumuswperipyeralwrequestsgwWyenw

tyewnu berwmfwdatawfmrwtrans issimnwbeom esw0,witwwillwautm atioall.w

returnwtmwtyewinitialwvaluewandwomntinuewtyewDMAwmperatimnwandwwyenw

tyewCIRMODEwbitwiswoleared,witwwillwexitwtyewoiroularw mdeg 

10.4.2.5 DMA request priority setting 

Arbiter 

Wyenw ultiplewDMAwoyannelwrequestswmoour,wanwarbiterwiswneededwtmw anaeewtyew

respmnsewsequenoegwManaee entwiswdividedwintmwtwmwstaees:wtyewfirstwstaeewisw

smftwarewstaee,wwyioywiswdividedwintmwtyewyieyest,wyiey,w ediu wandwlmwwfmurw

primrities;wtyewseomndwstaeewiswyardwarewstaee,wandwunderwtyewomnditimnwmfwtyew

sa ewsmftwarewprimrit.,wtyewlmwerwtyewoyannelwnu berwis,wtyewyieyerwtyewprimrit.w

isg 

10.4.2.6 Transmission direction 

Suppmrtwtyreewdireotimns:wfrm w e mr.wtmw e mr.,wfrm w e mr.wtmwperipyeral,w

andwfrm wperipyeralwtmw e mr.g 

Ifwtyewwritewmperatimnw(tareetwaddress)wiswperfmr edwmnwtyew e mr.,wtyew e mr.w

inoludeswexternalwRAMwsuppmrtedwb.winternalwSRAMw(suoywaswexternalwSRAM);wifw

tyewreadwmperatimnw(smuroewaddress)wiswperfmr edwmnwtyew e mr.,wtyewaddressw

inoludeswinternalwFLASHwandwinternalwSRAMg 

Exa pleswmfw"frm w e mr.wtmw e mr."womnfieuratimnwarewaswfmllmws: 

⚫ M2MMODEwbitwmfwomnfieuratimnwreeisterwDMA_CHCFGxwoanwenablew

tyew e mr.-tm- e mr.w mde; 

⚫ TyewDMAwmperatimnwinwtyisw mdewiswperfmr edwunderwtyewomnditimnwmfw

nmwperipyeralwrequestgwSetwCHENwbitwmfwomnfieuratimnwreeisterw

DMA_CHCFGxwtmw1,wandwafterwtyewoyannelwiswenabled,wtyewdataw

trans issimnwwillwstartwandwwyenwtyewtrans issimnwquantit.wreeisterw

DMA_CHNDATAxwbeom esw0,wtyewtrans issimnwendsg 

10.4.3 Interrupt 

EaoywDMAwoyannelwyaswtyreewt.peswmfwinterruptwevents,wwyioywarewyalfw

trans issimnw(HT),wtrans issimnwom pletimnw(TC)wandwtrans issimnwerrmrw(TE)g 

(1) The interrupt event flag bit for half transmission is HTFLG, and the 

interrupt enable control bit is HTINTEN 

(2) The interrupt event flag bit for transmission completion is TCFLG, and 

the interrupt enable control bit is TCINTEN 
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(3) The interrupt event flag bit for transmission error is TERRFLG, and the 

interrupt enable control bit is TERRINTEN 

10.5 Register Address Mapping 

Tablew36wDMAwReeisterwAddresswMappine 

10.6 Register Functional Description 

10.6.1 DMA interrupt status register (DMA_INTSTS) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

16, 

12,8,4,0 
GINTFLGx R 

CyannelwxwGlmbalwInterruptwOoourwFlaew(x=1ggg5) 

Indioatew wyetyerw TC,w HTw mrw TEw interruptw isw eeneratedw mnw tyew

oyannel;wtyesewbitswarewsetwtmw1wb.wyardware;wwritew1wandwolearw0w

mnwtyewomrrespmndinewbitwmfwDMA_INTFCLRg 

0:wNmtweenerate 

1:wGenerate 

17, 

13,9,5,1 
TCFLGx R 

CyannelwxwAllwTransferwCm pletewFlaew(x=1ggg5) 

Indioatew wyetyerw tyew trans issimnw om pletimnw interruptw (TC)w isw

eeneratedwmnw tyewoyannel;w tyesewbitswarewsetw tmw1wb.wyardware;w

writew1wandwolearw0wmnwtyewomrrespmndinewbitwmfwDMA_INTFCLRg 

0:wNmtwom pleted 

1:wCm pleted 

18, 

14,10,6,2 
HTFLGx R 

CyannelwxwHalfwTransferwCm pletewFlaew(x=1ggg5) 

Indioatewwyetyerwtyewyalfwtrans issimnwinterruptw(HT)wisweeneratedw

mnwtyewoyannel;wtyesewbitswarewsetwtmw1wb.wyardware;wwritew1wandw

olearw0wmnwtyewomrrespmndinewbitwmfwDMA_INTFCLRg 

0:wNmtweenerate 

1:wGenerate 

Register name Description Offset address 

DMA_INTSTS DMAwinterruptwstatuswreeister 0x00 

DMA_INTFCLR DMAwinterruptwflaewolearwreeister 0x04 

DMA_CHCFGx DMAwCyannelwxwomnfieuratimnwreeister 
0x08+20wxw(oyannelw

nu ber–1) 

DMA_CHNDATAx DMAwCyannelwxwtrans issimnwquantit.wreeister 
0x0C+20wxw(oyannelw

nu ber–1) 

DMA_CHPADDRx DMAwCyannelwxwperipyeralwaddresswreeister 
0x10+20wxw(oyannelw

nu ber–1) 

DMA_CHMADDRx DMAwCyannelwxw e mr.waddresswreeister 
0x14+20wxw(oyannelw

nu ber–1) 
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Field Name R/W Description 

19, 

15,11,7,3 
TERRFLGx R 

CyannelwxwTransferwErrmrwOoourwFlaew(x=1ggg5) 

Indioatew wyetyerw tyew trans issimnw errmrw interruptw (TE)w isw

eeneratedwmnw tyewoyannel;w tyesewbitswarewsetw tmw1wb.wyardware;w

writew1wandwolearw0wmnwtyewomrrespmndinewbitwmfwDMA_INTFCLRg 

0:wNmtweenerate 

1:wGenerate 

31:20 Reserved 

10.6.2 DMA interrupt flag clear register (DMA_INTFCLR) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

16, 

12,8,4,0 
GINTCLRx W 

CyannelwxwGlmbalwInterruptwOoourwFlaewClearw(x=1ggg5) 

Clearw tyew omrrespmndinew GINTFLG,w TCFLG,w HTFLGw andw

TERRFLGwflaeswinwtyewinterruptwstatuswreeisterg 

0:wInvalid 

1:wClearwtyewGINTFLGwflae 

17, 

13,9,5,1 
TCCLRx W 

ClearwCyannelwxwTrans issimnwCm pletewFlaew(x=1…5) 

ClearwtyewomrrespmndinewTCFLGwflaewinwinterruptwstatuswreeisterg 

0:wInvalid 

1:wClearwtyewTCFLGwflae 

18, 

14,10,6,2 
HTCLRx W 

CyannelwxwHalfwTransferwCm pletewClearw(x=1…5) 

ClearwtyewomrrespmndinewHTFLGwflaewinwinterruptwstatuswreeisterg 

0:wInvalid 

1:wClearwtyewHTFLGwflae 

19, 

15,11,7,3 
TERRCLRx W 

CyannelwxwTransferwErrmrwOoourwClearw(x=1…5) 

Clearw tyew omrrespmndinew TERRFLGw flaew inw interruptw statusw

reeisterg 

0:wInvalid 

1:wClearwtyewTERRFLGwflae 

31:20 Reserved 

10.6.3 Configuration register of DMA Channel x (DMA_CHCFGx) 

(x=1…5) 

Offsetwaddress:w0x08+20wxw(oyannelwnu ber–1) 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

0 CHEN R/W 

DMAwCyannelwEnable 

0:wDisable 

1:wEnable 

1 TCINTEN R/W 

AllwTransferwCm pletewInterruptwEnable 

0:wDisable 

1:wEnable 
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Field Name R/W Description 

2 HTINTEN R/W 

HalfwTransferwCm pletewInterruptwEnable 

0:wDisable 

1:wEnable 

3 TERRINTEN R/W 

TransferwErrmrwOoourwInterruptwEnable 

0:wDisable 

1:wEnable 

4 DIRCFG R/W 

DatawTransferwDireotimnwCmnfieure 

0:wReadwfrm wperipyeralwtmw e mr. 

1:wReadwfrm w e mr.wtmwperipyeral 

5 CIRMODE R/W 

CiroularwMmdewEnable 

0:wDisable 

1:wEnable 

6 PERIMODE R/W 

PeripyeralwAddresswInore entwMmdewEnable 

0:wDisable 

1:wEnable 

7 MIMODE R/W 

Me mr.wAddresswInore entwMmdewEnable 

0:wDisable 

1:wEnable 

9:8 PERSIZE R/W 

PeripyeralwDatawSizewCmnfieure 

00:w8wbits 

01:w16wbits 

10:w32wbits 

11:wReserved 

11:10 MSIZE R/W 

Me mr.wDatawSizewCmnfieure 

00:w8wbits 

01:w16wbits 

10:w32wbits 

11:wReserved 

13:12 CHPL R/W 

CyannelwPrimrit.wLevelwCmnfieure 

00:wLmw 

01:wMediu  

10:wHiey 

11:wHieyest 

14 M2MMODE R/W 

Me mr.wtmwMe mr.wMmdewEnable 

0:wDisable 

1:wEnable 

31:15 Reserved 

10.6.4 Transmission quantity register of DMA Channel x 

(DMA_CHNDATAx) (x=1…5) 

Offsetwaddress:w0x0C+20wxw(oyannelwnu ber–1) 

Resetwvalue:w0x0000w0000 



 

wwwwgeeey.gom w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w Paeew 100 

Field Name R/W Description 

15:0 NDATAT R/W 

Nu berwmfwDatawtmwTransferwSetup 

Tyisw reeisterw indioatesw tyew nu berw mfw b.tesw tmw bew trans ittedgw Tyew

nu berwmfwdatawtrans issimnwraneeswfrm w0wtmw65535g 

Tyiswreeisterwoanwmnl.wbewwrittenwwyenwtyewoyannelwiswnmtwwmrkine;wmnoew

tyewoyannelwiswenabled,wtyewreeisterwwillwbeom ewread-mnl.,windioatinewtyew

nu berwmfwre aininewb.teswtmwbewtrans ittedg 

Tyewreeisterwwillwdeoreasewever.wti ewDMAwiswtrans itted;wwyenwtyewdataw

trans issimnw isw om pleted,w tyew reeisterw willw oyaneew tmw 0,w mrw wyenw tyew

oyannelw isw omnfieuredw tmw autmw relmadw  mde,w itw willw bew autm atioall.w

relmadedw tmw tyew previmusl.w omnfieuredw value;w ifw tyew reeisterw isw 0,w dataw

trans issimnwwillwnmtwmoourwreeardlesswmfwwyetyerwtyewoyannelwiswenabledw

mrwnmtg 

31:16 Reserved 

10.6.5 DMA Channel x peripheral address register (DMA_CHPADDRx) 

(x=1…5) 

Offsetwaddress:w0x10+20wxw(oyannelwnu ber–1) 

Resetwvalue:w0x0000w0000 

Tyiswreeisterwoannmtwbewwrittenwwyenwtyewoyannelwiswenabledw(CHEN=1wfmrw

DMA_CHCFGx)g 

10.6.6 DMA Channel x memory address register (DMA_CHMADDRx) 

(x=1…5) 

Offsetwaddress:w0x14+20wxw(oyannelwnu ber–1) 

Resetwvalue:w0x0000w0000 

Tyiswreeisterwoannmtwbewwrittenwwyenwtyewoyannelwiswenabledw(CHEN=1wfmrw

DMA_CHCFGx)g 

Field Name R/W Description 

31:0 MEMADDR R/W 

Me mr.wBasiowAddresswSetup 

WyenwMSIZE=w'01'w(16wbits)wandwMEMADDR[0]wbitwiswnmtwused,witwwillwbew

alienedwwityw16-bitwaddresswautm atioall.wdurinewtrans issimng 

WyenwMSIZE=w'10'w(32wbits)wandwMEMADDR[1:0]wbitwiswnmtwused,witwwillwbew

alienedwwityw32-bitwaddresswautm atioall.wdurinewtrans issimng 

  

Field Name R/W Description 

31:0 PERADDR R/W 

PeripyeralwBasiowAddresswSetup 

WyenwPERSIZE=w'01'w(16wbits)wandwPERADDRw[0]wbitwiswnmtwused,witwwillw

bewalienedwwityw16-bitwaddresswautm atioall.wdurinewtrans issimng 

WyenwPERSIZE=w'10'w(32wbits)wandwPERADDR[1:0]wbitwiswnmtwused,witw

willwbewalienedwwityw32-bitwaddresswautm atioall.wdurinewtrans issimng 
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11 Debug MCU (DBGMCU) 

11.1 Full Name and Abbreviation Description of Terms 

Tablew37wFullwNa eswandwAbbreviatimnswmfwDBGMCUwTer s 

Full Name  Abbreviation 

Fra ewClmok FCLK 

DatawWatoypmintwTrieeer DWT 

BreakwPmintwUnit BPU 

11.2 Introduction 

G32A1085wA1065wA1045wserieswprmduotwuseswAr ®wCmrtex®w-M0+womrewwyioyw

inoludeswyardwarewdebuew mdulewandwsuppmrtswom plexwdebuewmperatimngw

Durinewdebueeine,wtyew mdulewoanw akewtyewrunninewomrewstmpwatwbreakpmint,w

andwaoyievewtyeweffeotwmfwquer.inewtyewinternalwstatewmfwtyewomrewandwtyewexternalw

statewmfwtyews.ste ,wandwafterwtyewquer.wiswom pleted,wtyewomrewandwperipyeralw

mperatimnwoanwbewrestmredwtmwomntinuewtmwexeoutewtyewprmera g 

Suppmrtedwdebueeinewinterfaoe:wSerialwinterfaoeg 

Nmte:wTyewyardwarewdebuewinterfaoewinoludedwinwAr ®wCmrtex®w-M0+womrewiswawsubsetwmfwAr wCmreSieytw

develmp entwtmmlwsetgwReferwtmwAr ®wCmrtex®w-M0+w(Versimnwr1p1)wTeoynioalwReferenoewManualw(TRM)w

andwCmreSieytwDevelmp entwTmmlwSetw(Versimnwr1p0)wTRMwfmrw mrewinfmr atimnwabmutwdebuewfunotimnwmfw

Ar ®wCmrtex®w-M0+womreg 

11.3 Main Characteristics 

(1) Flexiblewdebuewpinwassien ent 

(2) MCUwdebuewbmxw(suppmrtwlmw-pmwerw mde,womntrmlwperipyeralwolmok,wetog) 
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Fieurew16wG32A1085wA1065wA1045wLevelwandwAr w®wCmrtexw®w-M0+wLevelwDebueeinew

BlmokwDiaera  

SW-DP or SWJ-DP
TAR

CSW

DRW

AHB-AP

AHB
Bus matrix

Address

Control

Data

Arm® Cortex®-M0+
Core system

Memory system

Debug 
host

Arm® Cortex®-M0+ Chip

DAP on Arm® 

Cortex®-M4

 

11.4 Functional Description 

(1) Achieve the on-line programming and debugging of the chip 

(2) Using KEIL/IAR and other software to implement on-line debugging, 

downloading and programming 

(3) Flexible implementation of production of offline programmer 

11.5 Register Address Mapping 

Tablew38wDBGMCUwReeisterwAddresswMappine 

Register name Description Address 

DBGMCU_IDCODE DebuewMCUwdevioewIDwreeister 0x4001w5800 

DBGMCU_CFG DebuewMCUwomnfieuratimnwreeister 0x4001w5804 

DBGMCU_APB1F DebuewMCUwAPB1wfreezewreeister 0x4001w5808 

DBGMCU_APB2F DebuewMCUwAPB2wfreezewreeister 0x4001w580C 

11.6 Register Functional Description 

11.6.1 Debug MCU device ID register (DBGMCU_IDCODE) 

Address:w0x4001w5800 

Resetwvalue:w0xXXXXwXXXX 

Onl.wsuppmrtw32-bitwaooess 
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Field Name R/W Description 

11:0 EQR R 

Equip entwReomenitimn 

TyiswfieldwindioateswdevioewIDg 

G32A1085wseries:w0x015 

G32A1065wseries:w0x022 

G32A1045wseries:w0x023 

Tyewdebueeer/prmera  inewtmmlwidentifieswoyipswb.wEQRw(11:0)g 

15:12 Reservedw(readinewreturnw0xA) 

31:16 WVR R 

WaferwVersimnwReomenitimn 

Tyiswfieldwindioateswdevioewversimng 

G32A1085wA1065wA1045wserieswprmduot: 

VersimnwA:w0x0024 

11.6.2 Debug MCU configuration register (DBGMCU_CFG) 

Address:w0x4001w5804 

Resetwvalue:w0x0000w0000w(unaffeotedwb.ws.ste wreset) 

Itwmnl.wsuppmrtsw32-bitwaooessg 

TyiswreeisterwallmwswomnfieurinewMCUwdurinewdebueeinewandwsuppmrtswlmw-pmwerw

 mdeg 

Itwiswresetwas.noyrmnmusl.wb.wPORw(nmtwresetwb.ws.ste ),wandwoanwbewwrittenwb.w

debueeerwtyrmueyws.ste wresetg 

Ifwtyewdebueeinew asterwdmeswnmtwsuppmrtwtyesewoyaraoteristios,wtyewuserw

smftwarewoanwwritewtmwtyesewreeistersg 

Field Name R/W Description 

0 Reserved 

1 STOP_CLK_STS R/W 

CmnfieurewDebuewStmpwMmdew  

0:w  Inwtyewstmpw mdewwyenwbmtywFCLKwandwHCLKwarew

disabled,wallwolmokswwillwbewdisabledwb.wolmokwomntrmllergw

Wyenwexitinewtyewstmpw mde,wtyewolmokwomnfieuratimnwisw

tyewsa ewaswtyatwafterwresetw(tyewolmokwiswprmvidedwb.wtyew

8wMHzwinternalwRCwmsoillatmrwHSICLK),wsmwtyewsmftwarew

needswtmwreomnfieurewtyewolmokwomntrmllerwtmwenablewPLL,w

or.stalwmsoillatmr,wetog 

1: Inwtyewstmpw mdewwyenwbmtywFCLKwandwHCLKwarew

enabled,wbmtywFCLKwandwHCLKwarewprmvidedwb.winternalw

RCwmsoillatmrgwTyewinternalwRCwmsoillatmrwre ainswmrwisw

aotivewinwtyewstmpw mdegwWyenwitwexitswtyewstmpw mde,w

tyewsmftwarew ustwreomnfieurewtyewolmokwomntrmllerwtmw

enablewPLL,wor.stalwmsoillatmr,wetog 
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Field Name R/W Description 

2 STANDBY_CLK_STS R/W 

DebuewStandb.wMmde 

0:w  WyenwbmtywFCLKwandwHCLKwarewdisabled,wtyewdieitalwpartw

iswnmtwpmweredwmngwFrm wtyewsmftwarewlevel,witw indioatesw

tyatwwyenwtyewMCUwjustwexitswtyewstandb.w mde,wmtyersw

exitwtyewdebuew mde,wwyioywiswtyewsa ewaswresetg 

1:w  WyenwbmtywFCLKwandwHCLKwarewenabled,wtyewdieitalwpartw

isw pmweredw mn,w andw tyew internalwRCwmsoillatmrw prmvidesw

FCLKw andw HCLKw olmoksgw Besides,w tyew MCUw exitsw tyew

standb.w mdew b.w s.ste w reset,w wyioyw isw tyew sa ew asw

resetg 

31:3 Reserved 

11.6.3 Debug MCU APB1 freeze register (DBGMCU_APB1F) 

Address:w0x4001w5808 

Resetwvalue:w0x0000w0000w(unaffeotedwb.ws.ste wreset) 

Itwmnl.wsuppmrtsw32-bitwaooessg 

TyiswreeisterwiswusedwtmwomnfieurewMCUwdurinewdebueeineg 

InvmlvedwAPBwperipyerals: 

⚫ Freezewtyewti erwomunter 

⚫ Freezewsuppmrtinews.ste wwindmwwreeulatmrswandwindependentw

watoydmewomunter 

Tyiswreeisterwiswresetwas.noyrmnmusl.wb.wPORw(nmtwresetwb.ws.ste )wandwoanwbew

writtenwb.wtyewdebueeerwtyrmueyws.ste wresetg 

Field Name R/W Description 

0 TMR2_STS R/W 

CmnfieurewTMR2wWmrkwStatuswWyenwCmrewStmps 

WyetyerwTMR2womunterwomntinueswtmwwmrkwwyenwtyewomrew

stmpswwmrkg 

0:wCmntinuewtmwwmrk 

1:wStmpwwmrkine 

1 TMR3_STS R/W 

CmnfieurewTi er3wWmrkwStatuswWyenwCmrewStmps 

WyetyerwTMR3womunterwomntinueswtmwwmrkwwyenwtyewomrew

stmpswwmrkg 

0:wCmntinuewtmwwmrk 

1:wStmpwwmrkine 

3:2 Reserved 

4 TMR6_STS R/W 

CmnfieurewTi er6wWmrkwStatuswWyenwCmrewStmps 

WyetyerwTMR6womunterwomntinueswtmwwmrkwwyenwtyewomrew

stmpswwmrkg 

0:wCmntinuewtmwwmrk 

1:wStmpwwmrkine 

7:5 Reserved 

8 TMR4_STS R/W 

CmnfieurewTi er4wWmrkwStatuswWyenwCmrewStmps 

WyetyerwTMR4womunterwomntinueswtmwwmrkwwyenwtyewomrew

stmpswwmrkg 

0:wCmntinuewtmwwmrk 

1:wStmpwwmrkine 
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Field Name R/W Description 

9 Reserved 

10 

RTC_STS 

R/W CmnfieurewRTCwWmrkwStatuswWyenwCmrewStmps 

WyetyerwRTCwomunterwomntinueswtmwwmrkwwyenwtyewomrew

stmpswwmrkg 

0:wCmntinuewtmwwmrk 

1:wStmpwwmrkine 

11 Reserved 

12 IWDT_STS R/W 

CmnfieurewIndependentwWatoydmewWmrkwStatuswWyenwCmrew

Stmpsg 

WyetyerwIWDTwomntinueswtmwwmrkwwyenwtyewomrewstmps 

0:wCmntinuewtmwwmrk 

1:wStmpwwmrkine 

31:13 Reserved 

11.6.4 Debug MCU APB2 freeze register (DBGMCU_APB2F) 

Address:w0x4001w580C 

Resetwvalue:w0x0000w0000(unaffeotedwb.ws.ste wreset) 

Itwmnl.wsuppmrtsw32-bitwaooessg 

TyiswreeisterwiswusedwtmwomnfieurewMCUwdurinewdebueeineg 

InvmlvedwAPBwperipyeral: 

⚫ Freezewtyewti erwomunter 

Tyiswreeisterwiswresetwas.noyrmnmusl.wb.wPORw(nmtwresetwb.ws.ste )wandwoanwbew

writtenwb.wtyewdebueeerwtyrmueyws.ste wresetg 

Field Name R/W Description 

10:0 Reserved 

11 TMR1_STS R/W 

CmnfieurewTMR1wWmrkwStatuswWyenwCmrewStmps 

WyetyerwTMR1womunterwomntinueswtmwwmrkwwyenwtyewomrew

stmpsg 

0:wCmntinuewtmwwmrk 

1:wStmpwwmrkine 

15:12 Reserved 

16 TMR7_STS R/W 

CmnfieurewTMR7wWmrkwStatuswWyenwCmrewStmps 

WyetyerwTMR7womunterwomntinueswtmwwmrkwwyenwtyewomrew

stmpsg 

0:wCmntinuewtmwwmrk 

1:wStmpwwmrkine 

17 TMR8_STS R/W 

CmnfieurewTMR8wWmrkwStatuswWyenwCmrewStmps 

WyetyerwTMR8womunterwomntinueswtmwwmrkwwyenwtyewomrew

stmpswwmrkg 

0:wCmntinuewtmwwmrk 

1:wStmpwwmrkine 

31:18 Reserved 
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12 General-Purpose/Alternate Function I/O Pin 

(GPIO/AFIO) 

12.1 Full Name and Abbreviation Description of Terms 

Tablew39wFullwNa eswandwAbbreviatimnswmfwTer s 

Full Name  Abbreviation 

P-oyannelwMetalwOxidewSe iomnduotmr P-MOS 

N-oyannelwMetalwOxidewSe iomnduotmr N-MOS 

12.2 Main Characteristics 

TyewGPIOwpmrtswoanwbewomnfieuredwfmrwtyewfmllmwinewfunotimnswtyrmueyw32-bitw

omnfieuratimnwreeistersw(GPIOx_MODEw/wGPIOx_OMODEw/wGPIOx_OSSELw/w

GPIOx_PUPD)wandwtwmw32-bitwdatawreeistersw(GPIOx_IDATAw/wGPIOx_ODATA): 

(1) Input mode 

⚫ Flmatinewinput 

⚫ Pull-upwinput 

⚫ Pull-dmwnwinput 

(2) Output mode 

⚫ Pusy-pullwmutput 

⚫ Open-drainwmutput 

⚫ Cmnfieurablew axi u wmutputwrate 

(3) Multiplexing mode 

⚫ Pusy-pullw ultiplexinewfunotimn 

⚫ Open-drainw ultiplexinewfunotimn 

(4) Analog mode 

(5) GPIO can be used as external interrupt/wakeup line 

(6) Support locking I/O configuration function 
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12.3 Structure Block Diagram 

Fieurew17wGPIOwStruoturewBlmokwDiaera  

Bit set/clear 
register

Output 
control

Output data 
register VDDIOx

VSS

Input data 
register

VDDIOx

VSS

TTL schmitt 
trigger

Analog input/output

Multiplexing 
function inputTo on-chip 

peripheral power 
control and EINT

Read

Read-write

Multiplexing function outputFrom on-chip 
peripheral

Push-pull, open-
drain, disable

P-MOS

N-MOS

I/O pin

Write

PULL 
UP

PULL 
DOWNFilter function  

 

Note: Theoretically, whether the input signal is filtered does not affect the GPIO functions. 

12.4 Functional Description 

EaoywpinwmfwGPIOwoanwbewomnfieuredwaswpull-up,wpull-dmwn,wflmatinewandwanalmew

input,wmrwpusy-pull/mpen-drainwmutputwandwinputw mdewandw ultiplexinewfunotimnw

b.wsmftwaregwAllwGPIOwinterfaoeswyavewexternalwinterruptwoapabilit.g 

12.4.1 IO status during reset and just after reset 

DurinewandwjustwafterwGPIOwreset,wifwtyew ultiplexinewfunotimnwiswnmtwenabled,wtyew

I/Owpmrtwwillwbewomnfieuredwaswflmatinewinputw mdeg 

Afterwreset,wtyewdebuewpinwiswinwAFwpull-up/pull-dmwnwstate: 

⚫ PA14:wSWCLKwinwpull-upw mde 

⚫ PA13:wSWDIOwinwpull-dmwnw mde 

12.4.2 Input mode 

Inwinputw mde,wtyewGPIOwoanwbewomnfieuredwaswpull-up,wpull-dmwn,wflmatine,wmrw

analmewinputgwTyewfilterwfunotimnwoanwbewmptimnall.wenabledwmrwdisabledgw

Tyemretioall.,wwyetyerwtyewinputwsienalwiswfilteredwdmeswnmtwaffeotwtyewfunda entalw

mperatimnwmfwtyewGPIOg 

WyenwGPIOwiswomnfieuredwaswinputw mde,wallwGPIOwpinswyavewanwinternalwweakw

pull-upwandwpull-dmwnwresistmr,wwyioywoanwbewaotivatedwmrwdisomnneotedg 

Pull-up, pull-down, and floating modes 

Inw(pull-up,wpull-dmwn,wflmatine)winputw mde 

⚫ Soy ittwtrieeerwiswenabled 
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⚫ Disablewmutputwbuffer 

⚫ B.womnfieurinewtyewpull-up/pull-dmwnwreeisterwGPIOx_PUPD,wseleotw

wyetyerwtmwusewpull-up/pull-dmwnwresistmr 

⚫ TyewinputwdatawreeisterwGPIOx_IDATAwoaptureswtyewdatawmnwI/Owpinwinw

eaoywAHBwolmokwo.oleg 

⚫ ReadwI/Owstatewb.wtyewinputwdatawreeisterwGPIOx_IDATA 

Tyewinitialwlevelwstatewmfwtyewflmatinewinputw mdewiswunoertainwandwisweas.wtmwbew

disturbedwb.wtyewmutside;wwyenwomnneotinewtyewequip ent,witwiswdeter inedwb.w

tyewexternalwinputwlevelw(exoeptwfmrwtyewver.wyieywi pedanoe)g 

Tyewinitialwlevelwstatewmfwpull-up/pull-dmwnwinputw mdewiswyieywifwpull-up,wandwlmwwifw

pull-dmwn;wwyenwomnneotinewtyewequip ent,witwiswdeter inedwb.wtyewexternalw

inputwlevelwandwlmadwi pedanoeg 

Fieurew18wI/OwStruoturewinwInputwMmde 

VDDIOx

Input data 
register

TTL schmitt 
trigger

Read

I/O pin

VSS

Filter 
function

 

12.4.3 Output mode 

Inwtyewmutputw mde,witwoanwbewsetwaswpusy-pullwmutputwandwmpen-drainwmutputg 

WyenwGPIOwiswomnfieuredwaswtyewmutputwpin,wtyewmutputwspeedwmfwtyewpmrtwoanwbew

omnfieuredwandwtyewmutputwdrivew mdew(pusy-pull/mpen-drain)woanwbewseleotedg 

Inwmutputw mde： 

⚫ Soy ittwtrieeerwiswenabled 

⚫ Aotivatewmutputwbuffer 

⚫ B.womnfieurinewtyewpull-up/pull-dmwnwreeisterwGPIOx_PUPD,wseleotw

wyetyerwtmwusewpull-up/pull-dmwnwresistmr 

⚫ Pusy-pullw mde: 

- DmublewMOSwtransistmrwwmrkswb.wturnswandwtyewmutputwdatawreeisterw

oanwomntrmlwtyewyieywandwlmwwlevelwmfwI/Owmutput; 

- Readwtyewfinall.wwrittenwvaluewtyrmueywtyewmutputwdatawreeisterw

GPIOx_ODATA 

⚫ Open-drainw mde: 

- Onl.wN-MOSwwmrks,wandwtyewmutputwdatawreeisterwoanwomntrmlwI/Ow

mutputwyiey-resistanoewstatewmrwlmwwlevel 
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- TyewinputwdatawreeisterwGPIOx_IDATAwoaptureswtyewdatawmnwI/Owpinw

inweaoywAHBwolmokwo.ole 

- ReadwtyewaotualwI/Owstatewtyrmueywtyewinputwdatawreeisterw

GPIOx_IDATA 

Fieurew19wI/OwStruoturewinwOutputwMmde 

Bit set/clear 
register

Output 
control

Output data 
register

VDDIOx

VSS

Read-write

Multiplexing function outputFrom on-chip 
peripheral

Push-pull, 
open-drain, 
disable

P-MOS

N-MOS

Write

VDDIOx

VSS

I/O pin

PULL 
UP

PULL 
DOWN

 

12.4.4 Multiplexing mode 

Inw ultiplexinew mde,witwoanwbewsetwaswpusy-pullw ultiplexinewandwmpen-drainw

 ultiplexineg 

Inwpusy-pull/mpen-drainw ultiplexinew mde: 

⚫ Enablewtyewmutputwbuffer 

⚫ Outputwbufferwiswdrivenwb.wperipyeral 

⚫ AotivatewSoy ittwtrieeerwinput 

⚫ B.womnfieurinewtyewpull-up/pull-dmwnwreeisterwGPIOx_PUPD,wseleotw

wyetyerwtmwusewpull-up/pull-dmwnwresistmr 

⚫ TyewdatawmnwtyewI/Owpinwiswsa pledwinweaoywAHBwolmokwo.olewandw

stmredwinwtyewpmrtwinputwstatuswreeister 

⚫ ReadwtyewaotualwI/Owstatewtyrmueywtyewinputwdatawreeisterw

GPIOx_IDATA 

Fieurew20wI/OwStruoturewinwMultiplexinewMmde 

Output 
control

VDDIOx

VSS

Push-pull, 
open-drain, 
disableP-MOS

N-MOS

I/O pin

TTL schmitt 
trigger

Multiplexing function output

Multiplexing function input

VDDIOx

VSS

PULL 
UP

PULL 
DOWN

Filter 
function
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12.4.5 Analog mode 

Inwanalmewfunotimnw mde: 

⚫ Disablewmutputwbuffer 

⚫ TyewinputwmfwSoy ittwtrieeerwiswdisabled,wandwtyewmutputwvaluewmfw

Soy ittwtrieeerwiswfmroedwtmwbew0 

⚫ Weakwpull-upwandwpull-dmwnwresistmrswarewdisabled 

⚫ Readwtyewvaluewmfwtyewinputwdatawreeisterwtmwbew0 

Fieurew21wAnalmewFunotimnwI/OwPmrtwStruoture 

VDD

I/O pin

VSS

Analog input/output

 

12.4.6 External interrupt/wake-up line 

AllwGPIOwpmrtswyavewexternalwinterruptwfunotimngwIfw.muwwantwtmwusewexternalw

interruptwline,wtyewpmrtw ustwbewomnfieuredwaswinputw mdeg 

12.4.7 I/O data bit processing 

GPIOwpmrtwset/resetwreeisterw(GPIOx_BSC)wallmwswset/resetwmperatimnwfmrweaoyw

bitwmfwtyewmutputwdatawreeisterw(GPIOx_ODATA)gwTyewvalidwdatawwidtywmfwtyew

set/resetwreeisterwiswdmublewtyewvalidwdatawwidtywmfwGPIOx_ODATAg 

Writinew0wtmwan.wbitwinwGPIOx_BSCwwillwnmtwaffeotwtyewvaluewmfwtyewGPIOx_ODATAw

reeistergwBS.wandwBC.wbitswmfwGPIOx_BSCwarewsetwtmw1wfmrwtyewsa ewti e,w

mperatimnwmfwBS.wbitwyaswtyewprimrit.gwTyewGPIOx_BSCwreeisterwoanw mdif.wtyew

omrrespmndinewbitswinwtyewGPIOx_ODATAwreeistergwSettinewawbitwinwtyewBSw(Bitw

Set)wfieldwmfwGPIOx_BSCwsetswtyewomrrespmndinewbitwinwGPIOx_ODATAwtmw1,w

wyilewsettinewawbitwinwtyewBCw(BitwClear)wfieldwmfwGPIOx_BSCwolearswtyew

omrrespmndinewbitwinwGPIOx_ODATAg 

Wyenwusinewtyewsetwmrwresetwaooessw eoyanis wmfwGPIOx_BSCwreeister,witwiswnmtw

neoessar.wtmwdisablewinterruptswviawsmftwarewwyenwaooessinewGPIOx_ODATAg 

12.4.8 Multiplexing function and remapping 

Multiplexer 
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Tyew ultiplexerwiswusedwtmwomnneotwtyewI/Owpmrtwlinewmfwtyewdevioewtmwtyew

e beddedwperipyeralw mdule,wandwitwoanwmnl.wbewmne-tm-mnewatwtyewsa ewti eg 

EaoywI/Owpinwiswequippedwwitywaw ultiplexergwTyew ultiplexerwyaswupwtmw16w

 ultiplexinewinputs,wbutwinwfaotwitwuseswupwtmw7w(AF0-AF6)winputs,wwyioywarew

omnfieuredwb.wGPIOx_ALFLwandwGPIOx_ALFHwreeistersgwWyenwI/Owpinwiswreset,w

allwpinwpmrtswarewomnneotedwtmwAF0g 

Remapping 

Eaoywperipyeralwyasw ultiplew ultiplexinewfunotimns,wbutwmnl.wmnew ultiplexinew

funotimnwinputwoanwbewseleotedwfmrwawpin,wsmwtyew ultiplexinewfunotimnwmfwtyew

peripyeralwoanwbew appedwtmwmtyerwI/Owpins,wtyatwis,wtyew ultiplexinewfunotimnw

sienalwoanwbewreassienedwtmwawpinwaddressg 

Tyewpinw ultiplexinewfunotimnwandwtyewre appinewaddresswtablewoanwbewfmundwinw

tyewpinw ultiplexinewlistwinwtyewDatasyeetg 

I/O multiplexing configuration 

WyenwI/Owpmrtwiswomnneotedwtmwtyewperipyeralw ultiplexinewfunotimn,wtyewfmllmwinew

debueeinewneedswtmwbewdmne: 

⚫ Afterwreset,wtyewpinwiswomnfieuredwwityw ultiplexinewfunotimn 

⚫ I/Owpmrtwiswomnfieuredwaswinput,wmutputwmrwanalmewinput 

⚫ TyewI/OwpmrtwiswomnneotedwtmwtyewdefinedwAFx 

⚫ Cmnfieurewpinwpull-up/pull-dmwnwandwmutputwspeed 

⚫ CmnfieurewI/Owasw ultiplexinewfunotimnwinwGPIOx_MODE 

WyenwtyewI/Owpmrtwiswomnfieuredwwityw ultiplexinewfunotimn,witswinputwandwmutputw

 mdewiswaswfmllmws: 

⚫ Enablewtyewmutputwbuffer 

⚫ Outputwbufferwiswdrivenwb.wperipyeral 

⚫ AotivatewSoy ittwtrieeerwinput 

⚫ B.womnfieurinewtyewpull-up/pull-dmwnwreeisterwGPIOx_PUPD,wseleotw

wyetyerwtmwusewpull-up/pull-dmwnwresistmr 

⚫ TyewdatawmnwtyewI/Owpinwiswsa pledwinweaoywAHBwolmokwo.olewandw

stmredwinwtyewpmrtwinputwstatuswreeister 

⚫ ReadwtyewaotualwI/Owstatewtyrmueywtyewinputwdatawreeisterw

GPIOx_IDATA 

Tyew ultiplexinew mdewI/Owstruoturewiswsymwnwinwtyewfieurewbelmw: 
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Fieurew22wI/OwStruoturewinwMultiplexinewMmde 

Output 
control

VDDIOx

VSS

Push-pull, 
open-drain, 
disableP-MOS

N-MOS

I/O pin

TTL schmitt 
trigger

Multiplexing function output

Multiplexing function input

VDDIOx

VSS

PULL 
UP

PULL 
DOWN

Filter 
function 

 

12.4.9 GPIO locking function 

Tyewlmokinew eoyanis wmfwGPIOwoanwprmteotwtyewomnfieuratimnwmfwI/Owpmrtg 

Writewsequenoew(speoifio)wtmwGPIOx_LOCKwreeisterwsmwaswtmwfreezewtyewomntrmlw

reeisterwmfwPmrtwAwandwPmrtwBgwIfw.muwwantwtmwwritewGPIOx_LOCKwreeister,waw

speoifiowwrite/readwsequenoewsymuldwbewtrans ittedg 

I/Owomnfieuratimnwoanwbewlmokedwb.womnfieurinewtyewlmokwreeisterw(GPIOx_LOCK)gw

Wyenwawpmrtwbitwexeouteswtyewlmokinewprmera ,wtyewomnfieuratimnwmfwpmrtwbitw

oannmtwbew mdifiedwbefmrewtyewnextwresetg 

EaoywGPIOx_LOCKwbitwfreezeswtyewomrrespmndinewbitswinwtyewomntrmlwreeistersw

(GPIOx_MODE,wGPIOx_OMODE,wGPIOx_OSSEL,wGPIOx_PUPD,w

GPIOx_AFRL,wandwGPIOx_AFRH)g 

TyewLOCKwsequenoew(LmokwReeisterw(GPIOx_LOCK)w(xw=wA…B)wiswomnfieuredw

fmrwtyewGPIOwPmrt)w ustwbewperfmr edwexolusivel.wviawwmrdw(32-bit)waooesswtmwtyew

GPIOx_LOCKwreeistergwTyiswiswbeoausewBitw16wandw[15:0]wbitswmfwGPIOx_LOCKw

 ustwbewsetwsi ultanemusl.g 

12.4.10 HSECLK pin served as GPIO 

EnablewmrwdisablewHSECLKwRCwmsoillatmrwviawomnfieurinewHSEENwinw

RCM_CTRL1wandwRCM_BDCTRLwreeistersg 

WyenwHSECLKwRCwmsoillatmrwiswenabled,wtyewmsoillatmrwomntrmlswtyewrelatedwpins,w

andwtyewrelatedwpinswarewunrelatedwtmwGPIOwomnfieuratimn;wwyenwHSECLKwRCw

msoillatmrwiswdisabled,wtyewrelatedwmsoillatmrswoanwbewusedwasweeneralwGPIOwpmrtg 
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12.5 Register Address Mapping 

Tablew40wGPIOwReeisterwAddresswMappine 

12.6 Register Functional Description 

12.6.1 Port mode register (GPIOx_MODE) (x=A…D, F) 

Offsetwaddress:w0x00 

Resetwvalue:w0x2800w0000wfmrwPmrtwA 

0x0000w0000wfmrwmtyerwpmrts 

Field Name R/W Description 

31:0 MODE.[1:0] R/W 

CmnfieurewPmrtwxwPinw.wMmdew(.=0…15) 

00:wInputw mdew(statewafterwreset) 

01:wGeneralwmutputw mde 

10:wMultiplexinewfunotimnw mde 

11:wAnalmew mde 

12.6.2 Port output mode register (GPIOx_OMODE) (x=A…D, F) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

15:0 OMODE. R/W 

CmnfieurewPmrtwxwPinw.wOutputwMmdew(.=0…15) 

0:wPusy-pullwmutputw(resetwstate) 

1:wOpen-drainwmutput 

31:16 Reserved 

Register name Description Offset address 

GPIOx_MODE Pmrtw mdewreeister 0x00 

GPIOx_OMODE Pmrtwmutputw mdewreeister 0x04 

GPIOx_OSSEL Pmrtwmutputwdrivewoapabilit.wreeister 0x08 

GPIOx_PUPD Pmrtwpull-up/pull-dmwnwreeister 0x0C 

GPIOx_IDATA Pmrtwbitwinputwdatawreeister 0x10 

GPIOx_ODATA Pmrtwbitwmutputwdatawreeister 0x14 

GPIOx_BSC Pmrtwset/resetwreeister 0x18 

GPIOx_LOCK Pmrtwlmokwreeister 0x1C 

GPIOx_ALFL Pmrtw ultiplexinewfunotimnwlmw-8-bitwreeister 0x20 

GPIOx_ALFH Pmrtw ultiplexinewyiey-8-bitwreeister 0x24 

GPIOx_BR Pmrtwresetwreeister 0x28 

GPIOx_FILTER_EN FilterwEnablewReeister 0x30 
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12.6.3 Port output drive capabiilty register (GPIOx_OSSEL) (x=A…D, F) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0C00w0000wfmrwPmrtwA 

0x0000w0000wfmrwmtyerwpmrts 

Field Name R/W Description 

31:0 OSSEL.[1:0] R/W 

SeleotwPmrtwxwPinw.wOutputwSpeedw(.=0…15) 

00:wLmwwspeed,wlmwwdrivewoapabilit. 

01:wMiddlewspeed,wlmwwdrivewoapabilit. 

10:wLmwwspeed,wyieywdrivewoapabilit. 

11:wHieywspeed,wyieywdrivewoapabilit. 

TyewspeedwandwdrivewmfwI/Owpmrtwiswwrittenwb.wsmftware 

12.6.4 Port pull-up/pull-down register (GPIOx_PUPD) (x=A…D, F) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x2400w0000wfmrwPmrtwA 

0x0000w0000wfmrwmtyerwpmrts 

Field Name R/W Description 

31:0 PUPD.[1:0] R/W 

CmnfieurewPmrtwxwPinw.wPull-up/Pull-dmwnw(.=0…15) 

Tyesewbitswarewwrittenwb.wsmftwarewtmwomnfieurewpull-up/pull-dmwnwmfwtyew

pmrtwbit 

00:wPull-up/Pull-dmwnwiswdisabled 

01:wPullwup 

10:wPullwdmwn 

11:wReserved 

12.6.5 Port input data register (GPIOx_IDATA) (x=A…D, F) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000wXXXX 

Field Name R/W Description 

15:0 IDATA. R 

PmrtwxwPinw.wInputwDataw(.=0…15) 

Tyesewbitswoanwmnl.wbewreadwtmwstmrewtyewinputwvalueswmfwtyew

omrrespmndinewI/Owpmrtsg 

31:16 Reserved 

12.6.6 Port output data register (GPIOx_ODATA) (x=A…D, F) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

15:0 ODATA. R/W 

PmrtwxwPinw.wOutputwDataw(.=0…15) 

Readwandwwritewmperatimnswoanwbewperfmr edwb.wsmftwareg 

Fmrwatm iowbitwsettine/olearine,wtyewODATA.wbitwoanwbewsetwseparatel.wb.w

writinewtmwGPIOx_BSCwmrwGPIOx_BRwreeisterg 

31:16 Reserved 

12.6.7 Port set/reset register (GPIOx_BSC) (x=A…D, F) 

Offsetwaddress:w0x18 
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Resetwvalue:w0x0000w0000 

Field Name R/W Description 

15:0 BS. W 

PmrtwxwPinw.wSetwBitw(.=0…15) 

Tyesewbitswoanwmnl.wbewwritten,wandwtyewvaluewmfw0x0000wiswreturnedwwyenw

readinewtyesewbitsg 

TyesewbitswarewusedwtmwaffeotwtyewomrrespmndinewODATA.wbits 

0:wNmweffeot 

1:wSetwtyewomrrespmndinewODATA.wbit 

31:16 BC. W 

PmrtwxwPinw.wResetwBitw(.=0…15) 

Tyesewbitswoanwmnl.wbewwritten,wandwtyewvaluewmfw0x0000wiswreturnedwwyenw

readinewtyesewbitsg 

TyesewbitswarewusedwtmwaffeotwtyewomrrespmndinewODATA.wbits 

0:wNmweffeot 

1:wClearwomrrespmndinewODATA.wbit 

IfwBS.wbitwandwBC.wbitwarewsetwatwtyewsa ewti e,wBS.wyaswtyewprimrit. 

12.6.8 Port lock register (GPIOx_LOCK) (x=A\B) 

TyiswreeisterwprmteotswtyewomnfieuratimnwmfwGPIOwfrm wbeinew mdifiedwb.w istakew

durinewtyewrunninewmfwtyewprmera gwIfwtyewGPIOwomnfieuratimnwneedswtmwbew

 mdifiedwaeain,witwoanwbew mdifiedwmnl.wafterwtyews.ste wiswresetgwWyenw

omnfieurinewGPIOwlmokinewfunotimn,witwiswneoessar.wtmwexeoutewtyewspeoifiedw

sequenoewtmwtyewreeisterwtmwenablewtyewGPIOwlmokinewfunotimng 

Offsetwaddress:w0x1C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

15:0 LOCK. R/W 

CmnfieurewPmrtwxwPinw.wLmokwBitw(.=0…15) 

0:wTyewomnfieuratimnwmfwPmrtwxwPinw.wiswnmtwlmoked 

1:wTyewomnfieuratimnwmfwPmrtwxwPinw.wiswlmoked 

Tyesewbitswoanwbewreadwandwwritten,wbutwoanwmnl.wbewwrittenwwyenw

LOCKKEY=0g 
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Field Name R/W Description 

16 LOCKKEY R/W 

LmokwKe. 

Tyiswbitwdeter ineswwyetyerwtyewpmrtwomnfieuratimnwlmokwke.wbitwisw

aotivated 

0:wNmtwaotivated 

1:wAotivate;wGPIOx_LOCKwreeisterwiswlmokedwuntilwtyewnextwMCUwresetwisw

eeneratedg 

Lmokwke.wwritewsequenoe: 

WritewLOCK[16]=1+LOCK[15:0] 

WritewLOCK[16]=0+LOCK[15:0] 

WritewLOCK[16]=1+LOCK[15:0] 

ReadwLOCK 

ReadwLOCK[16]=1w(tyiswreadwmperatimnwoanwbewseleotedwtmwomnfir w

wyetyerwtmwaotivatewtyewlmokwke.) 

Nmte: 

TyewvaluewmfwLOCK.woannmtwbewoyaneedwinwtyewwritewsequenoewmfw

mperatimnwlmokwke.g 

An.werrmrwinwtyewwritewsequenoewmfwmperatimnwlmokwke.wwillwabmrtwtyew

lmokg 

Afterwtyewfirstwlmokwsequenoewmnwan.wbitwmfwtyewpmrt,wan.wreadwaooessw

mnwtyewLOCKKEYwbitwwillwreturnw"1"wuntilwtyewnextwMCUwiswresetwmrwtyew

peripyeralwiswresetg 

31:17 Reserved 

12.6.9 Port multiplexing function low 8-bit register (GPIOx_ALFL) 

(x=A…D, F) 

Offsetwaddress:w0x20 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 ALFSEL. R/W 

SeleotwtyewalternatewfunotimnwmfwPmrtwxwPinw.w(.=0…7)w(PmrtwxwPinw.w

MultiplexinewFunotimnwSeleot) 

Tyesewbitswoanwbewreadwb.wsmftwarewtmwomnfieurewtyew ultiplexinewfunotimnwmfw

tyewpmrtg 

ALFSEL.wseleotimn: 

0000：AF0 

0001：AF1 

0010：AF2 

0011：AF3 

0100：AF4 

0101：AF5 

0110：AF6 

0111：AF7 

1xxx:wReserved 

12.6.10 Port multiplexing function high 8-bit register (GPIOx_ALFH) 

(x=A…F) 

Offsetwaddress:w0x24 

Resetwvalue:w0x0000w0000 
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Field Name R/W Description 

31:0 ALFSEL. R/W 

PmrtwxwPinw.wMultiplexinewFunotimnwSeleotw(.=8…15) 

Tyesewbitswoanwbewreadwb.wsmftwarewtmwomnfieurewtyew ultiplexinewfunotimnwmfw

tyewpmrtg 

ALFSEL.wseleotimn: 

0000：AF0 

0001：AF1 

0010：AF2 

0011：AF3w  

0100：AF4 

0101：AF5 

0110：AF6 

0111：AF7 

1xxx:wReserved 

12.6.11 Port reset register (GPIOx_BR) (x=A…D, F) 

Offsetwaddress:w0x28 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

15:0 BR. W 

CmnfieurewPmrtwxwPinw.wResetw(.=0…15) 

Tyesewbitswoanwmnl.wbewwritten,wandwtyewreturnedwvaluewisw0x0000wwyenwreadinew

tyesewbitsg 

TyesewbitswarewusedwtmwaffeotwtyewomrrespmndinewODATA. 

0:wNmweffeot 

1:wClearwomrrespmndinewODATA.wbit 

31:16 Reserved 

12.6.12 Filter enable register (GPIOx_FILTER_EN)(x= A…D, F) 

Offsetwaddress:w0x30 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

15:0 FILTER_EN. R/W 

EnablewPmrtwxwPinw.wFilterw(.=0…15) 

0:wDisablewIOwfilter 

1:wEnablewIOwfilter 

31:16 Reserved 
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13 Timer Overview 

13.1 Full Name and Abbreviation Description of Terms 

Tablew41wFullwNa eswandwAbbreviatimnswmfwTer s 

Full Name  Abbreviation 

Ti er TMR 

Update U 

Request R 

Event EV 

Capture C 

Cm pare C 

Lenety LEN 

13.2 Timer Category and Main Difference 

Tyiswserieswmfwprmduotswomntainswtyreewt.peswmfwti ers:wadvanoedwti er,weeneral-

purpmsewti erwandwbasiowti erw(watoydmewti erwiswdesoribedwinwmtyerwoyapters)g 

Tyewadvanoedwti erwinoludeswtyewfunotimnswmfweeneral-purpmsewti erwandwbasiow

ti ergwTyewadvanoedwti erwyaswfmurwoapture/om parewoyannels,wsuppmrtswti inew

funotimn,winputwoapturewandwmutputwom parewfunotimn,wbrakinewandw

om ple entar.wmutputwfunotimn,wandwiswaw16-bitwti erwtyatwoanwomuntwup/dmwng 

Tyewfunotimnwmfweeneral-purpmsewti erwiswsi plerwtyanwtyatwmfwadvanoedwti ergw

Tyew ainwdifferenoeswarewtyewtmtalwnu berwmfwoyannels,wtyewnu berwmfw

om ple entar.wmutputwoyannelwermupswandwtyewbrakinewfunotimng 

Tyewbasiowti erwiswawti erwtyatwoanwmnl.wrealizewti inewfunotimnwwitymutwexternalw

interfaoeg 

Tyew ainwdifferenoeswmfwti erswinoludedwinwtyewprmduotswarewsymwnwinwtyewtablew

belmw: 

Tablew42wMainwDifferenoeswa mnewTi erswInoludedwinwtyewPrmduot 

Item 
Specific 

content/Category 

Advanced 

timer 

General-purpose 

timer 
Basic timer 

Na e — TMR1 TMR2 TMR3 TMR4 TMR6 TMR7 TMR8 

Ti ebasew

unit 

Cmunter 16wbits 16wbits 16wbits 

Presoaler 16wbits 16wbits 16wbits 
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Item 
Specific 

content/Category 

Advanced 

timer 

General-purpose 

timer 
Basic timer 

Cmuntw mde 

UP 

Dmwn 

Center-aliened 

UP UP 

Cyannel 

Inputwoyannel 4 0 0 

Capturew/Cm parew

oyannel 
7 4 0 0 

Cm ple entar.w

mutputwoyannel 
3 0 0 0 

Funotimn 

GeneratewDMAw

request 
Yes Yes Nm 

PWMw mde Yes Nm Nm 

Sinele-pulsew

 mde 
Yes Yes Yes 

Fmroedwmutputw

 mde 
Yes Nm Nm 

Deadwzmnew

insertimn 
Yes Nm Nm Nm 

Timer Terms 

Tablew43wDefinitimnswandwTer swmfwPins 

Name Description 

TMRx_ETR ExternalwtrieeerwsienalwmfwTi erwx 

TMRx_CH1,wTMRx_CH2,wTMRx_CH3,w

TMRx_CH4 
Cyannelw1/2/3/4wmfwTi erwx 

TMRx_CH.N Cm ple entar.wOutputwCyannelw.wmfwTi erwx 

TMRx_BKIN BrakinewsienalwmfwTi erwx 

Tablew44wDefinitimnswandwTer swmfwInternalwSienals 

Name Description 

ETR TMRx_ETRwexternalwtrieeerwsienal 

ETRF Externalwtrieeerwfilter 

ETRP Externalwtrieeerwpresoaler 

- 

ITR，ITR0，ITR1 Internalwtrieeer 

TRGI Clmok/Trieeer/Slavew mdewomntrmllerwtrieeerwinput 

TIF_ED Ti erwinputwfilterwedeewdeteotimn 

- 
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Name Description 

CK_PSC Presoalerwolmok 

CK_CNT Cmunterwolmok 

PSC Presoaler 

CNT Cmunter 

AUTORLD Autmlmadwreeister 

- 

TIx，TI1 Ti erwinput 

TIxF，TI1F Ti erwinputwfilter 

TI1_ED Ti erwinputwedeewdeteotimn 

TixFPx,wTI1FP1 Ti erwinputwfilterwpmlarit. 

ICx,wIC1 Inputwoapture 

ICxPS，IC1PS Inputwoapturewpresoaler 

TRC Trieeerwoapture 

BRK Brakinewsienal 

- 

Oox,wOC1 Ti erwmutputwom parewoyannel 

OCxREF,wOC1REF Outputwom parewreferenoewsienal 

- 

TGI Trieeerwinterrupt 

BI Brakinewinterrupt 

CCxI，CC1I Capture/Cm parewinterrupt 

UEV Updatewevent 

UIFLG Updatewinterruptwflae 
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14 Advanced Timer (TMR1) 

14.1 Introduction 

Tyewadvanoedwti erwTMR1wtakeswtyewti ewbasewunitwaswtyewomre,wwitywtyew

funotimnswmfwinputwoapture,wmutputwom parewandwbrakinewinput,wandwyaswaw16-bitw

autmlmadwomuntergwCm paredwwitywmtyerwti ers,wtyewadvanoedwti erwsuppmrtsw

om ple entar.wmutput,wrepeatwomuntwandwprmera  ablewdeadbandwinsertimnw

funotimn,wandwisw mrewsuitablewfmrw mtmrwomntrmlg 

14.2 Main Characteristics 

(1) Timebase unit 

⚫ Cmunter:w16-bitwomunter,womunt-up,womunt-dmwnwandwoenter-alienedw

omunt 

⚫ Presoaler:w16-bitwprmera  ablewpresoaler 

⚫ Repeatwomunter:w16-bitwrepeatwomunter 

⚫ Autmrelmadwfunotimn 

(2) Clock source selection 

⚫ Internalwolmok 

⚫ Externalwinput 

⚫ Externalwtrieeer 

⚫ Internalwtrieeer 

(3) Input capture function 

⚫ Cmuntinewfunotimn 

⚫ PWMwinputw mdew( easure entwmfwpulsewwidty,wfrequeno.wandwdut.w

o.ole) 

⚫ Enomderwinterfaoew mde 

(4) Output compare function 

⚫ PWMwmutputw mde 

⚫ Fmroedwmutputw mde 

⚫ Sinele-pulsew mde 

⚫ Cm ple entar.wmutputwandwdeadbandwinsertimn 

(5) Timing function 

(6) Braking function 

(7) Master/Slave mode controller of timer 

⚫ Ti erswoanwbews.noyrmnizedwandwoasoaded 

⚫ Suppmrtw ultiplewslavew mdeswandws.noyrmnizatimnwsienals 

(8) Interrupt output and DMA request event 

⚫ Updateweventw(omunterwmverrun/underrun,womunterwinitializatimn) 
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⚫ Trieeerweventw(omunterwstart,wstmp,winternal/externalwtrieeer) 

⚫ Capture/Cm parewevent 

⚫ Brakinewsienalwinputwevent 

14.3 Structure Block Diagram 

Fieurew23wTMR1wStruoturewBlmokwDiaera  

XOR

TI2

TI3

TI4

TI1

TIxFP1

TIxFP2

TIxFP3

TIxFP4

PSC
Prescaler

Prescaler

Prescaler
Channel x Capture/

comparison 
register

CNT
Counter

Auto reload 
register

Encoder 
mode

External 
clock 
mode 1

External 
clock 
mode 2

Internal 
clock 
mode

TRC

ETR Edge 
detector 
prescaler

Input filter
ETRP ETRF

ITR0

ITR1

ITR2

ITR3

ITR

ETRF

TRGI

TI1FP1
TI2FP2

TI1FP1

TI2FP2

TI1F_ED

TRC

TRC

ICx

ICx

ICxPS

ICxPS

DTSOCxREF

DTS
OCxREF Output 

control

Internal clock  CK_INT

Polarity 
selection

BRK

Output 
control

Clock failure event

OC4

OC3

OC3N

0Cx

OCxN

CK_PSC

CK_CNT

Filter x
 edge 

detector x

TMRx_BKIN

Filter x 
edge detector 

x

Channel x Capture/
comparison 
register

TMRx_CH4

TMRx_CH3

TMRx_CH2

TMRx_CH1

 TMRx_CHx

TMRx_CHxN

 TMRx_CH3

TMRx_CH3N

 TMRx_CH4

TRGO

Other timer/
ADC

ETRF
Repeat 
counter

TMRx_ETR

Output 
control

 

14.4 Functional Description 

14.4.1 Clock source selection 

Tyewadvanoedwti erwyaswfmurwolmokwsmuroes: 

Internal clock 

ItwiswTMR1_CLKwfrm wRCM,wna el.wtyewdrivinewolmokwmfwtyewti er;wwyenwtyew

slavew mdewomntrmllerwiswdisabled,wtyewolmokwsmuroewCK_PSCwmfwtyewpresoalerwisw

drivenwb.wtyewinternalwolmokwCK_INTg 

External clock mode 1 
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TyewinputwoyannelswTI1/2/3/4wfrm wtyewti erwitselfweeneratewtrieeerwsienalswafterw

pmlarit.wseleotimnwandwfilterine,wwyioywarewtyenwomnneotedwtmwtyewslavew mdew

omntrmllerwtmwomntrmlwtyewmperatimnwmfwtyewomuntergwInwpartioular,wtyewinputwmfw

oyannelw1wiswprmoessedwtyrmueywbmtywrisinewandwfallinewedeewdeteotimn,wandwtyew

resultinewpulsewsienalswarewlmeioall.wORwtmwprmduoewtyewTI1F_EDwsienal,walsmw

knmwnwaswtyewTIF_EDwdual-edeewsienalgwPWMwinputwoanwmnl.wbewprmvidedw

tyrmueywtyewTI1wmrwTI2winputsg 

External clock mode 2 

Afterwpmlarit.wseleotimn,wfrequeno.wdivisimnwandwfilterine,wtyewsienalwfrm wexternalw

trieeerwinterfaoew(ETR)wiswomnneotedwtmwtyewslavew mdewomntrmllerwtyrmueywtrieeerw

inputwseleotmrwtmwomntrmlwtyewwmrkwmfwtyewomunterg 

Internal trigger input 

Tyewti erwiswsetwtmwwmrkwinwslavew mde,wandwtyewolmokwsmuroewiswtyewmutputwsienalw

mfwmtyerwti ersgwAtwtyiswti e,wtyewolmokwsmuroewyaswnmwfilterine,wandwtyew

s.noyrmnizatimnwmrwoasoadinewbetweenwti erswoanwbewrealizedgwTyew asterw mdew

ti erwoanwreset,wstart,wstmpwmrwprmvidewolmokwfmrwtyewslavew mdewti erg 

14.4.2 Timebase unit 

Tyewti ebasewunitwinwtyewadvanoedwti erwomntainswfmurwreeisters: 

⚫ Cmunterwreeisterw(CNT)w16wbits 

⚫ Autmrelmadwreeisterw(AUTORLD)w16wbits 

⚫ Presoalerw(PSC)w16wbits 

⚫ Repetitimnwomuntwreeisterw(REPCNT)w8wbits 

Counter CNT 

Tyerewarewtyreewomuntw mdeswfmrwtyewomunterwinwtyewadvanoedwti er: 

⚫ Cmunt-upw mde 

⚫ Cmunt-dmwnw mde 

⚫ Center-alienedw mde 

Count-up mode 

Setwtmwtyewomunt-upw mdewb.womnfieurinewCNTDIRwbitwmfwomntrmlwreeisterw

(TMR1_CTRL1)g 

Wyenwtyewomunterwiswinwomunt-upw mde,wtyewomunterwwillwomuntwupwfrm w0;wever.w

ti ewawpulsewisweenerated,wtyewomunterwwillwinoreasewb.w1wandwwyenwtyewvaluewmfw

tyewomunterw(TMR1_CNT)wiswequalwtmwtyewvaluewmfwtyewautmwrelmadw

(TMR1_AUTORLD),wtyewomunterwwillwstartwtmwomuntwfrm w0waeain,wawomunt-upw

mverrunweventwwillwbeweenerated,wandwtyewvaluewmfwtyewautmwrelmadw

(TMR1_AUTORLD)wiswwrittenwinwadvanoeg 
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Wyenwtyewomunterwmverruns,wanwupdateweventwwillwbeweeneratedgwAtwtyiswti e,wtyew

repeatwomuntwsyadmwwreeister,wtyewautmwrelmadwsyadmwwreeisterwandwtyewpresoalerw

bufferwwillwbewupdatedgwTyewupdateweventwoanwbewdisabledwb.womnfieurinewUDwbitw

mfwomntrmlwreeisterwTMR1_CTRL1g 

Tyewfieurewbelmwwiswtyewti inewdiaera wmfwomunt-upw mdewwyenwtyewdivisimnw

faotmrwisw1wmrw2: 

Fieurew24wTi inewDiaera wmfwCmunt-upwMmdewwyenwDivisimnwFaotmrwisw1wmrw2 

CNT_EN

CK_CNT

21 22 23 24 25 26 27 00 01 02 03 04Counter register

Counter overrun

Update event

CK_PSC

PSC=1

CK_CNT

05 06

0024 0025 0026 0000 0001 0002 0003

Counter overrun

Update event

PSC=2

Counter register

 

Count-down mode 

Setwtmwtyewomunt-dmwnw mdewb.womnfieurinewCNTDIRwbitwmfwomntrmlwreeisterw

(TMR1_CTRL1)g 

Wyenwtyewomunterwiswinwomunt-dmwnw mde,witwwillwstartwtmwomuntwdmwnwfrm wtyew

valuewmfwtyewautmwrelmadw(TMR1_AUTORLD);wever.wti ewawpulsewisweenerated,w

tyewomunterwwillwdeoreasewb.w1wandwwyenwitwbeom esw0,wtyewomunterwwillwstartwtmw

omuntwaeainwfrm w(TMR1_AUTORLD),w eanwyile,wawomunt-dmwnwmverrunweventw

willwbeweenerated,wandwtyewvaluewmfwtyewautmwrelmadw(TMR1_AUTORLD)wiswwrittenw

inwadvanoeg 

Wyenwtyewomunterwmverruns,wanwupdateweventwwillwbeweeneratedgwAtwtyiswti e,wtyew
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repeatwomuntwsyadmwwreeister,wtyewautmwrelmadwsyadmwwreeisterwandwtyewpresoalerw

bufferwwillwbewupdatedgwTyewupdateweventwoanwbewdisabledwb.womnfieurinewtyewUDw

bitwmfwtyewTMR1_CTRL1wreeisterg 

Fieurew25wTi inewDiaera wmfwCmunt-dmwnwMmdewwyenwDivisimnwFaotmrwisw1wmrw2 

CNT_EN

CK_CNT

06 05 04 03 02 01 00 26 25 24 23 22Counter register

Counter overrun

Update event

CK_PSC

PSC=1

CK_CNT

21 20

0002 0001 0000 0026 0025 0024 0023

Counter overrun

Update event

PSC=2

Counter register

 

Center-aligned mode 

Setwtmwtyewoenter-alienedw mdewb.womnfieurinewCNTDIRwbitwmfwomntrmlwreeisterw

(TMR1_CTRL1)g 

Wyenwtyewomunterwiswinwoenter-alienedw mde,wtyewomunterwomuntswupwfrm w0wandw

wyenwitwreaoyeswtyewvaluewmfwautmwrelmadw(TMR1_AUTORLD),witwomuntswdmwnwtmw

0wfrm wtyewvaluewmfwtyewautmwrelmadw(TMR1_AUTORLD),wwyioywwillwrepeat;winw

omuntinewup,wwyenwtyewomunterwvaluewisw(AUTORLD-1),wawomunterwmverrunweventw

willwbeweenerated;winwomuntinewdmwn,wwyenwtyewomunterwvaluewisw1,wawomunterw

underrunweventwwillwbeweeneratedg 
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Fieurew26wTi inewDiaera wmfwCenter-AlienedwMmdewwyenwDivisimnwFaotmrwisw1wmrw2 

CNT_EN

CK_CNT

04 03 02 01 00 01 02 03 04 03 02 01Counter register

Counter underrun

Counter overrun

CK_PSC

PSC=1

CK_CNT

00 01

0003 0002 0001 0000 0001 0002 0003

Counter overrun

Update event

PSC=2

Counter register

Update event

 

Repeat counter REPCNT 

TyerewiswnmwrepeatwomunterwREPCNTwinwtyewbasio/eeneral-purpmsewti er,wwyioyw

 eanswtyatwwyenwanwmverrunweventwmrwunderrunweventwmoourswinwtyew

basio/eeneral-purpmsewti er,wanwupdateweventwwillwbeweeneratedwdireotl.;wwyilewinw

tyewadvanoedwti er,wbeoausewmfwtyewexistenoewmfwtyewrepeatwomunter,wwyenwanw

mverrun/unerrrunweventwmoourswtmwtyewadvanoedwti er,wtyewupdateweventwwillwbew

eeneratedwmnl.wwyenwtyewvaluewmfwtyewrepeatwomunterwisw0g 

Fmrwexa ple,wifwtyewadvanoedwti erwneedswtmweeneratewanwupdateweventwwyenwanw

mverrun/underrunweventwmoours,wtyewvaluewmfwtyewrepeatwomunterwsymuldwbewsetwtmw

0g 

Ifwtyewrepeatwomunterwfunotimnwiswusedwinwtyewomunt-upw mde,wever.wti ewtyew

omunterwomuntswupwtmwAUTORLD,wanwmverrunweventwwillwmoourgwAtwtyiswti e,wtyew

valuewmfwtyewrepeatwomunterwwillwdeoreasewb.w1,wandwanwupdateweventwwillwbew

eeneratedwwyenwtyewvaluewmfwtyewrepeatwomunterwisw0g 

Tyatwis,wwyenwN+1w(Nwiswtyewvaluewmfwrepeatwomunter)wmverrun/underrunweventsw

moour,wanwupdateweventwwillwbeweeneratedg 
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Fieurew27wTi inewDiaera wmfwCmunt-upwMmdewwyenwSettinewREPCNT=2w  

CK_CNT

Counter 
overrun

Update 
event

 

Prescaler PSC 

Tyewpresoalerwisw16wbitswandwprmera  able,wandwitwoanwdividewtyewolmokw

frequeno.wmfwtyewomunterwtmwan.wvaluewwityinw1~65536w(omntrmlledwb.wTMR1_PSCw

reeister),wandwafterwfrequeno.wdivisimn,wtyewolmokwwillwdrivewtyewomunterwCNTwtmw

omuntgwTyewpresoalerwyaswawbuffer,wwyioywoanwbewoyaneedwdurinewrunnineg 

14.4.3 Input capture 

Input capture channel 

Tyewadvanoedwti erwyaswfmurwindependentwoapture/om parewoyannels,weaoywmfw

wyioywiswsurrmundedwb.wawoapture/om parewreeisterg 

Inwtyewinputwoapture,wtyew easuredwsienalwwillwenterwfrm wtyewexternalwpinw

T1/2/3/4wmfwtyewti er,wfirstwpasswtyrmueywtyewedeewdeteotmrwandwinputwfilter,wandw

tyenwenterwtyewoapturewoyannelsgwEaoywoapturewoyannelwyaswawomrrespmndinew

oapturewreeistergwWyenwtyewoapturewmoours,wtyewvaluewmfwtyewomunterwCNTwwillwbew

latoyedwinwtyewoapturewreeisterwCCxgwBefmrewenterinewtyewoapturewreeister,wtyew

sienalwwillwpasswtyrmueywtyewpresoalerwtmwsetwymww an.weventswtmwoapturewatwaw

ti eg 

Input capture application 

Inputwoapturewiswusedwtmwoapturewexternalwevents,wandwoanweivewtyewti ewflaewtmw

indioatewtyewmoourrenoewti ewmfwtyeweventwandw easurewtyewpulsewju pwedeew

eventsw( easurewtyewfrequeno.wmrwpulsewwidty),wfmrwexa ple,wifwtyewseleotedw

edeewappearswmnwtyewinputwpin,wtyewTMR1_CCxwreeisterwwillwoapturewtyewourrentw

valuewmfwtyewomunterwandwtyewCCxIFLGwbitwmfwtyewstatuswreeisterwTMR1_STSwwillw

bewsetwtmw1;wifwCCxIEN=1,wanwinterruptwwillwbeweeneratedg 
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Inwoapturew mde,wtyewti ine,wfrequeno.,wo.olewandwdut.wo.olewmfwawwavefmr woanw

bew easuredgwInwtyewinputwoapturew mde,wtyewedeewseleotimnwiswsetwtmwrisinewedeew

deteotimngwWyenwtyewrisinewedeewappearswmnwtyewoapturewoyannel,wtyewfirstw

oapturewmoours,watwtyiswti e,wtyewvaluewmfwtyewomunterwCNTwwillwbewlatoyedwinwtyew

oapturewreeisterwCCx;watwtyewsa ewti e,witwwillwenterwtyewoapturewinterrupt,waw

oapturewwillwbewreomrdedwinwtyewinterruptwservioewprmera wandwtyewvaluewwillwbew

reomrdedgwWyenwtyewnextwrisinewedeewiswdeteoted,wtyewseomndwoapturewmoours,wtyew

valuewmfwomunterwCNTwwillwbewlatoyedwinwoapturewreeisterwCCxwaeain,watwtyiswti e,w

itwwillwenterwtyewoapturewinterruptwaeain;wreadwtyewvaluewmfwoapturewreeisterwandw

tyewo.olewmfwtyiswpulsewsienalwwillwbewmbtainedwb.woaptureg 

14.4.4 Output compare 

Tyerewareweieytw mdeswmfwmutputwom pare:wfreeze,woyannelwxwiswvalidwlevelwwyenw

 atoyine,woyannelwxwiswinvalidwlevelwwyenw atoyine,wflip,wfmroewiswinvalid,wfmroewisw

valid,wPWMw mdew1wandwPWMw mdew2,wwyioywarewomnfieuredwb.wOCxMODwbitwinw

TMR1_CCMxwreeisterwandwoanwomntrmlwtyewwavefmr wmfwmutputwsienalwinwmutputw

om parew mdeg 

Output compare application 

Inwtyewmutputwom parew mde,wtyewpmsitimn,wpmlarit.,wfrequeno.wandwti ewmfwtyew

pulseweeneratedwb.wtyewti erwoanwbewomntrmlledg 

Wyenwtyewvaluewmfwtyewomunterwiswequalwtmwtyatwmfwtyewoapture/om parewreeister,w

tyewoyannelwmutputwoanwbewsetwaswyieywlevel,wlmwwlevelwmrwflipwb.womnfieurinewtyew

OCxMODwbitwinwTMR1_CCMxwreeisterwandwtyewCCxPOLwbitwinwtyewmutputwpmlarit.w

TMR1_CCENwreeisterg 

WyenwCCxIFLG=1winwTMR1_STSwreeister,wifwCCxIEN=1winwTMR1_DIENwreeister,w

anwinterruptwwillwbeweenerated;wifwCCDSEL=1winwTMR1_CTRL2wreeister,wawDMAw

requestwwillwbeweeneratedg 

14.4.5 PWM output mode 

PWMw mdewiswpulsewsienalwtyatwoanwbewadjustedwb.wexternalwmutputwmfwtyewti ergw

Tyewpulsewwidtywmfwtyewsienalwiswdeter inedwb.wtyewvaluewmfwtyewom parewreeisterw

CCx,wandwtyewo.olewiswdeter inedwb.wtyewvaluewmfwtyewautmwrelmadwAUTORLDg 

PWMwmutputw mdewomntainswPWMw mdew1wandwPWMw mdew2;wPWMw mdew1wandw

PWMw mdew2warewdividedwintmwomunt-up,womunt-dmwnwandwedeewalien entw

omuntine;winwPWMw mdew1,wifwtyewvaluewmfwtyewomunterwCNTwiswlesswtyanwtyewvaluew

mfwtyewom parewreeisterwCCx,wtyewmutputwlevelwwillwbewvalid;wmtyerwise,witwwillwbew

invalidg 

Setwtyewti inewdiaera winwPWMwMmdew1wwyenwCCx=5,wAUTORLD=7: 
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Fieurew28wTi inewDiaera wmfwPWM1wCmunt-upwMmde 

AUTORLD

CCx

OCXREF

 

Fieurew29wTi inewDiaera wmfwPWM1wCmunt-dmwnwMmde 

CCx

AUTORLD

OCXREF

 

Fieurew30wTi inewDiaera wmfwPWM1wCenter-AlienedwMmde 

AUTORLD

CCx

OCXREF

 

InwPWMw mdew2,wifwtyewvaluewmfwtyewomunterwCNTwiswlesswtyanwtyatwmfwtyewom parew

reeisterwCCx,wtyewmutputwlevelwwillwbewinvalid;wmtyerwise,witwwillwbewvalidg 

Setwtyewti inewdiaera winwPWMwMmdew2wwyenwCCx=5,wAUTORLD=7: 
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Fieurew31wTi inewDiaera wmfwPWM2wCmunt-upwMmde 

CCx

AUTORLD

OCxREF

 

Fieurew32wTi inewDiaera wmfwPWM2wCmunt-dmwnwMmde 

CCx

AUTORLD

OCxREF

 

Fieurew33wTi inewDiaera wmfwPWM2wCenter-AlienedwMmde 

CCx

AUTORLD

OCxREF

 

14.4.6 PWM input mode 

PWMwinputw mdewiswawpartioularwoasewmfwinputwoaptureg 

InwPWMwinputw mde,waswmnl.wTI1FP1wandwTI1FP2warewomnneotedwtmwtyewslavew

 mdewomntrmller,winputwoanwbewperfmr edwmnl.wtyrmueywtyewoyannelswTMR1_CH1w

andwTMR1_CH2,wwyioywneedwtmwmooup.wtyewoapturewreeisterswmfwCH1wandwCH2g 
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InwtyewPWMwinputw mde,wtyewPWMwsienalwenterswfrm wTMR1_CH1,wandwtyew

sienalwwillwbewdividedwintmwtwmwoyannels,wmnewoanw easurewtyewo.olewandwtyew

mtyerwoanw easurewtyewdut.wo.olegwInwtyewomnfieuratimn,witwiswmnl.wrequiredwtmwsetw

tyewpmlarit.wmfwmnewoyannel,wandwtyewmtyerwwillwbewautm atioall.womnfieuredwwityw

tyewmppmsitewpmlarit.g 

Inwtyisw mde,wtyewslavew mdewomntrmllerwsymuldwbewomnfieuredwaswtyewresetw mdew

(SMFSELwbitwinwTMR1_SMCTRLwreeister) 

Fieurew34wTi inewDiaera winwPWMwInputwMmde 

0005 0000 0001 0002 0003 0004 0005 0000

TI1

TMRx_CNT

TMRx_CC1

TMRx_CC2

IC1 capture
IC2 capture
Counter reset

IC2 capture
Pulse width

The value is latched in
TMRx_CC1

IC1 capture
Period

The value is latched in
TMRx_CC2

0003

0005

 

14.4.7 Single-pulse mode 

Tyewsinele-pulsew mdewiswawspeoialwoasewmfwti erwom parewmutput,wandwiswalsmwaw

speoialwoasewmfwPWMwmutputw mdeg 

SetwSPMENwbitwmfwTMR1_CTRL1wreeister,wandwseleotwtyewsinele-pulsew mdegw

Afterwtyewomunterwiswstarted,wawoertainwnu berwmfwpulseswwillwbewmutputwbefmrewtyew

updateweventwmooursgwWyenwanwupdateweventwmoours,wtyewomunterwwillwstmpw

omuntine,wandwtyewsubsequentwPWMwwavefmr wmutputwwillwnmwlmneerwbewoyaneedg 

Afterwawoertainwomntrmllablewdela.,wawpulsewwitywomntrmllablewpulsewwidtywisw

eeneratedwinwsinele-pulsew mdewtyrmueywtyewprmera gwTyewdela.wti ewiswdefinedw

b.wtyewvaluewmfwTMR1_CCxwreeister;winwtyewomunt-upw mde,wtyewdela.wti ewisw

CCxwandwtyewpulsewwidtywiswAUTORLD-CCx;winwtyewomunt-dmwnw mde,wtyewdela.w

ti ewiswAUTORLD-CCxwandwtyewpulsewwidtywiswCCxg 
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Fieurew35wTi inewDiaera wmfwSinele-PulsewMmde 

tDELAYtPULSE

AUTORLD

CCx

OCxREF

OCx

 

14.4.8 Impact of the register on output waveform 

Tyewfmllmwinewreeisterswwillwaffeotwtyewlevelwmfwtyewti erwmutputwwavefmr gwFmrw

details,wreferwtmw"ReeisterwFunotimnalwDesoriptimn"g 

(1) CCxEN and CCxNEN bits in TMR1_CCEN register 

⚫ CCxNEN=0wandwCCxEN=0:wTyewmutputwiswdisabledw(mutputwdisabled,w

invalid) 

⚫ CCxNEN=1wandwCCxEN=1:wTyewmutputwiswenabledw(mutputwenabled,w

nmr alwmutput) 

(2) MOEN bit in TMR1_BDT register 

⚫ MOEN=0:wIdlew mde 

⚫ MOEN=1:wRunw mde 

(3) OCxOIS and OCxNOIS bits in TMR1_CTRL2 register 

⚫ OCxOIS=0wandwOCxNOIS=0:wWyenwidlew(MOEN=0),wtyewmutputwlevelw

afterwtyewdeadbandwisw0 

⚫ OCxOIS=1wandwOCxNOIS=1:wWyenwidlew(MOEN=0),wtyewmutputwlevelw

afterwtyewdeadbandwisw1 

(4) RMOS bit in TMR1_BDT register 

⚫ Applioatimnwenvirmn entwmfwRMOS:wInwomrrespmndinewom ple entar.w

oyannelwandwti erwrunw mdew(MOEN=1),wtyewti erwiswnmtwwmrkinew

(CCxEN=0,wCCxNEN=0)wmrwiswwmrkinew(CCxEN=1,wCCxNEN=1) 

(5) IMOS bit in TMR1_BDT register 

⚫ Applioatimnwenvirmn entwmfwIMOS:wInwidlew mdewmfwomrrespmndinew

om ple entar.woyannelwandwti erw(MOEN=0),wtyewti erwiswnmtwwmrkinew

(CCxEN=0,wCCxNEN=0)wmrwiswwmrkinew(CCxEN=1,wCCxNEN=1) 

(6) CCxPOL and CCxNPOL bits of TMR1_CCEN register 
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⚫ CCxPOL=0wandwCCxNPOL=0:wOutputwpmlarit.,wvalidwatwyieywlevel 

CCxPOL=1wandwCCxNPOL=1:wOutputwpmlarit.,wvalidwatwlmwwlevel 

Tyewfmllmwinewfieurewlistswtyewreeisterwstruoturalwrelatimnsyipswtyatwaffeotwtyew

mutputwwavefmr g 

Fieurew36wReeisterwStruoturalwRelatimnsyipwAffeotinewOutputwWavefmr  

MOEN=1
run mode

MOEN=0
idle mode

RMOS=1

RMOS=0

CCxEN/CCxNEN=1

CCxEN/CCxNEN=0 Off state/Invalid state (off state), 
output level is controlled by polarity; 
output invalid level

Output disable, output 0

CCxEN/CCxNEN=1

CCxEN/CCxNEN=0

IMOS=1

IMOS=0

CCxEN/CCxNEN=1

CCxEN/CCxNEN=0

CCxEN/CCxNEN=1

CCxEN/CCxNEN=0

Output disable, first output 0 in the dead 
zone, and after it is received by dead zone, 
output the idle level OSI

Output disable, first output the invalid 
level in the dead zone (affected by the 
polarity), and after it is received by 
dead zone, output the idle level OIS

Normal output

Normal output

 

14.4.9 Braking function 

Tyewsienalwsmuroewmfwbrakinewiswolmokwfaultweventwandwexternalwinputwinterfaoeg 

Besides,wtyewBRKENwbitwinwTMR1_BDTwreeisterwoanwenablewtyewbrakinewfunotimn,w

andwtyewBRKPOLwbitwoanwomnfieurewtyewpmlarit.wmfwbrakinewinputwsienalg 

Wyenwawbrakineweventwmoours,wtyewmutputwpulsewsienalwlevelwoanwbew mdifiedw

aoomrdinewtmwtyewstatewmfwtyewrelevantwomntrmlwbitg 
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Fieurew37wBrakinewEventwTi inewDiaera  

CCxPOL=0,OCxOIS=0
OCx

OCxREF

OCx

OCx

OCx

CCxPOL=0,OCxOIS=1

CCxPOL=1,OCxOIS=0

CCXPOL=1,OCxOIS=1

Brake

 

14.4.10 Complementary output and deadband insertion 

TMR1wiswomnfieuredwwitywtyreewpairswmfwom ple entar.wmutputwoyannelsgwTyew

insertimnwdeadbandwiswusedwtmweeneratewom ple entar.wmutputwsienalswtmwensurew

tyatwtyewtwm-wa.wom ple entar.wsienalswmfwoyannelswwillwnmtwbewvalidwatwtyew

sa ewti egwTyewdeadbandwiswsetwaoomrdinewtmwtyewmutputwdevioewomnneotedwtmw

tyewti erwandwitswoyaraoteristiosg 

Tyewduratimnwmfwtyewdeadbandwoanwbewomntrmlledwb.womnfieurinewDTSwbitwmfw

TMR1_BDTwreeisterg 

Fieurew38wCm ple entar.wOutputwwitywDeadbandwInsertimn 

AUTORLD

CCx

OCxREF

OCx

OCXN

Delaytime DelaytimeDelaytimeDelaytime

Delaytime Delaytime Delaytime Delaytime
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14.4.11 Forced output mode 

Inwtyewfmroedwmutputw mde,wtyewom parismnwresultwiswienmred,wandwtyew

omrrespmndinewlevelwiswdireotl.wmutputwaoomrdinewtmwtyewomnfieuratimnwinstruotimng 

⚫ CCxSEL=00wfmrwTMR1_CCMxwreeister,wsetwCCxwoyannelwaswmutput 

⚫ OCxMOD=100/101wfmrwTMR1_CCMxwreeister,wsetwtmwfmroewOCxREFw

sienalwtmwinvalid/valid 

Inwtyisw mde,wtyewomrrespmndinewinterruptwandwDMAwrequestwwillwstillwbew

eeneratedg 

14.4.12 Encoder interface mode 

Tyewenomderwinterfaoew mdewiswequivalentwtmwanwexternalwolmokwwitywdireotimnw

seleotimngwInwtyewenomderwinterfaoew mde,wtyewomntentwmfwtyewti erwoanwalwa.sw

indioatewtyewpmsitimnwmfwtyewenomderg 

Tyew etymdwmfwseleotinewenomderwinterfaoewiswaswfmllmws: 

⚫ SetwtyewomunterwtmwomuntwmnwtyewedeewmfwTI1woyannelwmrwTI2woyannel,wmrw

omuntwmnwtyewedeeswmfwbmtywTI1wandwTI2watwtyewsa ewti ewb.wsettinew

SMFSELwbitwmfwTMR1_SMCTRLwreeisterg 

⚫ Seleotwtyewpmlarit.wmfwTI1wandwTI2wb.wsettinewtyewCC1POLwandw

CC2POLwbitswmfwTMR1_CCENwreeisterg 

⚫ Seleotwtmwfilterwmrwnmtwb.wsettinewtyewIC1FwandwIC2Fwbitswmfw

TMR1_CCM1wreeisterg 

TyewtwmwinputwTI1wandwTI2woanwbewusedwaswtyewinterfaoewmfwinore entalw

enomdergwTyewomunterwiswdrivenwb.wtyeweffeotivewju pwmfwtyewsienalswTI1FP1w

andwTI2FP2wafterwfilterinewandwedeewseleotimnwinwTI1wandwTI2g 

Tyewomuntwpulsewandwdireotimnwsienalwareweeneratedwaoomrdinewtmwtyewinputw

sienalswmfwTI1wandwTI2g 

⚫ Tyewomunterwwillwomuntwup/dmwnwaoomrdinewtmwtyewju pinewsequenoewmfw

tyewinputwsienal 

⚫ SetwCNTDIRwmfwCmntrmlwReeisterwTMR1_CTRL1wtmwbewread-mnl.w

(CNTDIRwwillwbewre-oaloulatedwduewtmwju pinewmfwan.winputwend) 

Tyewoyaneew eoyanis wmfwomunterwomuntwdireotimnwiswsymwnwinwtyewfieurewbelmw: 

Tablew45wRelatimnsyipwbetweenwCmuntwDireotimnwandwEnomder 

Effective edge Count only in TI1 Count only in TI2 
Count in both TI1 

and TI2 

Levelwmfwrelativewsienal Hiey Lmw Hiey Lmw Hiey Lmw 

TI1FP1 

Risinew

Edee 
— 

Cmuntw

dmwn 
Cmuntwup 

Cmuntw

dmwn 
Cmuntwup 

Fallinew

Edee 
Cmuntwup 

Cmuntw

dmwn 
Cmuntwup 

Cmuntw

dmwn 

TI2FP2 
Risinew

Edee 
Cmuntwup 

Cmuntw

dmwn 
— Cmuntwup 

Cmuntw

dmwn 
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Effective edge Count only in TI1 Count only in TI2 
Count in both TI1 

and TI2 

Fallinew

Edee 

Cmuntw

dmwn 
Cmuntwup 

Cmuntw

dmwn 
Cmuntwup 

Tyewexternalwinore entalwenomderwoanwbewdireotl.womnneotedwwitywMCU,wnmtw

needinewexternalwinterfaoewlmeio,wsmwtyewom paratmrwiswusedwtmwomnvertwtyew

differentialwmutputwmfwtyewenomderwtmwdieitalwsienalwtmwinoreasewtyewi  unit.wtmw

nmisewinterferenoeg 

A mnewtyewfmllmwinewexa ples: 

⚫ IC1FP1wisw appedwtmwTI1 

⚫ IC2FP2wisw appedwtmwTI2 

⚫ NeityerwIC1FP1wnmrwIC2FP2wiswpyase-invertine 

⚫ Tyewinputwsienalwiswvalidwatwtyewrisinewedeewandwfallinewedee 

⚫ Enablewtyewomunter 

Fieurew39wOperatimnwInstanoewmfwCmunterwinwEnomderwMmde 

TI1

TI2

Counter

 

Fmrwexa ple,wwyenwTI1wiswatwlmwwlevel,wandwTI2wiswinwrisinewedeewstate,wtyew

omunterwwillwomuntwupg 
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Fieurew40wEnomderwInterfaoewMmdewInstanoewwitywIC1FP1wInvertedw  

TI1

TI2

Counter

 

Fmrwexa ple,wwyenwTI1wiswatwlmwwlevel,wandwtyewrisinewedeewmfwTI2wju ps,wtyew

omunterwwillwomuntwdmwng 

14.4.13 Slave mode 

TMR1wti erwoanws.noyrmnizewexternalwtrieeer: 

⚫ Resetw mde 

⚫ Gatedw mde 

⚫ Trieeerw mde 

SMFSELwbitwinwTMR1_SMCTRLwreeisterwoanwbewsetwtmwseleotwtyew mdeg 

SMFSEL=100wsetwtyewresetw mde,wSMFSEL=101wsetwtyeweatedw mde,wandw

SMFSEL=110wsetwtyewtrieeerw mdeg 

Inwtyewresetw mde,wwyenwawtrieeerwinputweventwmoours,wtyewomunterwandwpresoalerw

willwbewinitialized,wandwtyewrisinewedeewmfwtyewseleotedwtrieeerwinputw(TRGI)wwillw

reinitializewtyewomunterwandweeneratewawsienalwtmwupdatewtyewreeisterg 

Inwtyeweatedw mde,wtyewenablewmfwtyewomunterwdependswmnwtyewyieywlevelwmfwtyew

seleotedwinputwendgwWyenwtyewtrieeerwinputwiswyiey,wtyewolmokwmfwtyewomunterwwillw

bewenabledgwOnoewtyewtrieeerwinputwbeom eswlmw,wtyewomunterwwillwstmpw(butwnmtw

bewreset)gwTyewstartwandwstmpwmfwtyewomunterwarewomntrmlledg 

Inwtyewtrieeerw mde,wtyewenablewmfwtyewomunterwdependswmnwtyeweventwmnwtyew

seleotedwinput,wtyewomunterwwillwbewenabledwatwtyewrisinewedeewmfwtyewtrieeerwinputw

(butwnmtwbewreset),wandwmnl.wtyewstartwmfwtyewomunterwiswomntrmlledg 

14.4.14 Timer interconnection 

Eaoywti erwmfwTMR1woanwbewomnneotedwwityweaoywmtyerwtmwrealizew

s.noyrmnizatimnwmrwoasoadinewbetweenwti ersgwItwiswrequiredwtmwomnfieurewmnew

ti erwinw asterw mdewandwtyewmtyerwti erwinwslavew mdeg 
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Wyenwtyewti erwiswinw asterw mde,witwoanwreset,wstart,wstmpwandwprmvidewolmokw

smuroewfmrwtyewomunterwmfwtyewslavew mdewti erg 

Fieurew41wTi erw1wMaster/SlavewMmdewInstanoe 

TRGOTMR3 Master mode 
controller

TRGOTMR4 Master mode 
controller

TMR1 Slave mode 
controller

TS=001

TS=010

ITR1

ITR2

Master 
timer

Slave 
timer

TRGOTMR2 Master mode 
controller TS=000

ITR0

 

Wyenwtyewti erswarewinteromnneoted: 

⚫ Awti erwoanwbewusedwaswtyewpresoalerwmfwmtyerwreeister 

⚫ Startwtyewmtyerwreeisterwb.wtyewenablewsienalwmfwawti er 

⚫ Startwtyewmtyerwreeisterwb.wtyewupdateweventwmfwawti er 

⚫ Enablewmnewti erwtmwseleotwanmtyerwti er 

⚫ Twmwti erswoanwbews.noyrmnizedwb.wanwexternalwtrieeer 

14.4.15 Interrupt and DMA request 

Tyewti erwoanweeneratewanwinterruptwwyenwanweventwmoourswdurinewmperatimn 

⚫ Updateweventw(omunterwmverrun/underrun,womunterwinitializatimn) 

⚫ Trieeerweventw(omunterwstart,wstmp,winternal/externalwtrieeer) 

⚫ Capture/Cm parewevent 

⚫ Brakinewsienalwinputweventg 

Sm ewinternalwinterruptweventswoanweeneratewDMAwrequests,wandwspeoialw

interfaoeswoanwenablewmrwdisablewtrieeerwDMAwrequestsg 

14.4.16 Clear OCxREF signal when an external event occurs 

Tyiswfunotimnwiswusedwfmrwmutputwom parewandwPWMw mdeg 

Inwmnewoyannel,wtyewyieywlevelwmfwETRFwinputwpmrtwwillwreduoewtyewsienalwmfw

OCxREFwtmwlmwwlevel,wandwtyewOCxCENwbitwinwoapture/om parewreeisterw

TMR1_CCMxwiswsetwtmw1,wandwOCxREFwsienalwwillwre ainwlmwwlevelwuntilwtyewnextw

updateweventwmooursg 

SetwTMR1wtmwPWMw mde,wdisablewtyewexternalwtrieeerwpresoaler,wandwdisablewtyew

externalwtrieeerw mdew2;wwyenwETRFwinputwiswyiey,wsetwOCxCEN=0,wandwtyew
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mutputwOCxREFwsienalwiswsymwnwinwtyewfieurewbelmwg 

Fieurew42wOCxREFwTi inewDiaera  

CCx

ETRF

OCxREF
OCxCEN=0

 

SetwTMR1wtmwPWMw mde,wdisablewtyewexternalwtrieeerwpresoaler,wandwdisablewtyew

externalwtrieeerw mdew2;wwyenwETRFwinputwiswyiey,wsetwOCxCEN=1,wandwtyew

mutputwOCxREFwsienalwiswsymwnwinwtyewfieurewbelmwg 

Fieurew43wOCxREFwTi inewDiaera  

CCx

ETRF

OCxREF
OCxCEN=1

 

14.5 Register Address Mapping 

Inwtyewfmllmwinewtable,wallwreeisterswmfwtyewadvanoedwti erwarew appedwtmwaw16-bitw

addressablew(addressine)wspaoeg 

Tablew46wTMR1wReeisterwAddresswMappine 

Register name Description 
Offset 

address 

TMR1_CTRL1 Cmntrmlwreeisterw1 0x00 

TMR1_CTRL2 Cmntrmlwreeisterw2 0x04 

TMR1_SMCTRL Slavew mdewomntrmlwreeister 0x08 

TMR1_DIEN DMA/Interruptwenablewreeister 0x0C 

TMR1_STS Statuswreeister 0x10 

TMR1_CEG Cmntrmlweventweeneratimnwreeister 0x14 

TMR1_CCM1 Capture/Cm parew mdewreeisterw1 0x18 
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Register name Description 
Offset 

address 

TMR1_CCM2 Capture/Cm parew mdewreeisterw2 0x1C 

TMR1_CCEN Capture/Cm parewenablewreeister 0x20 

TMR1_CNT Cmunterwreeister 0x24 

TMR1_PSC Presoalewreeister 0x28 

TMR1_AUTORLD Autmwrelmadwreeister 0x2C 

TMR1_REPCNT Repeatwomuntwreeister 0x30 

TMR1_CC1 Cyannelw1woapture/om parewreeister 0x34 

TMR1_CC2 Cyannelw2woapture/om parewreeister 0x38 

TMR1_CC3 Cyannelw3woapture/om parewreeister 0x3C 

TMR1_CC4 Cyannelw4woapture/om parewreeister 0x40 

TMR1_BDT Brakinewandwdeadbandwreeister 0x44 

TMR1_DCTRL DMAwomntrmlwreeister 0x48 

TMR1_DMADDR DMAwaddresswreeisterwmfwomntinumusw mde 0x4C 

14.6 Register Functional Description 

14.6.1 Control Register 1 (TMR1_CTRL1) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000 

Field Name R/W Description 

0 CNTEN R/W 

CmunterwEnable 

0:wDisable 

1:wEnable 

Wyenwtyewti erwiswomnfieuredwaswexternalwolmok,weatedw mdewandwenomderw

 mde,witwiswrequiredwtmwwritew1wtmwtyewbitwb.wsmftwarewtmwstartwreeularwwmrk;w

wyenwitwiswomnfieuredwaswtyewtrieeerw mde,witwoanwwritew1wb.wyardwareg 

1 UD R/W 

UpdatewDisable 

UpdateweventwoanwoausewAUTORLD,wPSCwandwCCxwtmweeneratewtyewvaluew

mfwupdatewsettineg 

0:wEnablewupdateweventw(UEV) 

Anwupdateweventwoanwmoourwinwan.wmfwtyewfmllmwinewsituatimns: 

Tyewomunterwmverruns/underruns; 

SetwUEGwbit; 

Updateweeneratedwb.wslavew mdewomntrmllerg 

1:wDisablewupdatewevent 
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Field Name R/W Description 

2 URSSEL R/W 

UpdatewRequestwSmuroewSeleot 

Ifw interruptw mrw DMAw isw enabled,w tyew updatew eventw oanw eeneratew updatew

interruptwmrwDMAwrequestgwDifferentwupdatewrequestwsmuroeswoanwbewseleotedw

b.wtyiswbitg 

0:wTyewomunterwmverrunswmrwunderruns 

SetwUEGwbit 

Updateweeneratedwb.wslavew mdewomntrmller 

(AnwupdatewinterruptwmrwDMAwrequestwisweeneratedwb.wan.wmfwtyewabmvew

events) 

1:wTyewomunterwmverrunswmrwunderruns 

(AnwupdatewinterruptwmrwDMAwrequestwisweeneratedwb.wmnl.wtyiswevent) 

3 SPMEN R/W 

SinelewPulsewMmdewEnable 

Wyenwanwupdateweventwisweenerated,wtyewmutputwlevelwmfwtyewoyannelwoanwbew

oyaneed;winwtyisw mde,wtyewCNTENwbitwwillwbewoleared,wtyewomunterwwillwbew

stmpped,wandw tyewsubsequentwmutputw levelwmfw tyewoyannelwwillwnmw lmnewbew

oyaneedg 

0:wDisable 

1:wEnable 

4 CNTDIR R/W 

CmunterwDireotimn 

Tyiswbitwiswread-mnl.wwyenwtyewomunterwiswomnfieuredwaswoenter-alienedw mdew

mrwenomderw mdeg 

0:wCmuntwup 

1:wCmuntwdmwn 

6:5 CAMSEL R/W 

CenterwAlienedwMmdewSeleot 

Inw tyewoenter-alienedw mde,wtyewomunterwomuntswupwandwdmwnwalternatel.;w

mtyerwise,witwwillwmnl.womuntwupwmrwdmwngwDifferentwoenterwalien entw mdesw

affeotw tyew ti inewmfwsettinew tyewmutputwom parismnw interruptw flaewbitwmfw tyew

mutputwoyannelwtmw1;wwyenwtyewomunterwiswdisabledw(CNTEN=0),wseleotwtyew

oenterwalien entw mdeg 

00:wEdee-alienedw mde 

01:wCenterwalien entw mdew1w(tyewmutputwom parewinterruptwflaewbitwmfwmutputw

oyannelwiswsetwtmw1wwyenwomuntinewdmwn) 

10:wCenterwalien entw mdew2w(tyewmutputwom parewinterruptwflaewbitwmfwmutputw

oyannelwiswsetwtmw1wwyenwomuntinewup) 

11:wCenterwalien entw mdew3w(tyewmutputwom parewinterruptwflaewbitwmfwmutputw

oyannelwiswsetwtmw1wwyenwomuntinewup/dmwn) 

7 ARPEN R/W 

EnablewAutm-relmadwPrelmadwmfwTMR1_AUTORLDwReeister 

Wyenwtyewbufferwiswdisabled,w mdifioatimnwmfwTMR1_AUTORLDwb.wprmera w

willw i  ediatel.wleadwtmw mdifioatimnwmfwtyewvalueswlmadedwtmwtyewomunter;w

wyenwtyewbufferwiswenabled,w mdifioatimnwmfwTMR1_AUTORLDwb.wprmera w

willw leadw tmw mdifioatimnw mfw tyew valuesw lmadedw tmw tyew omunterw atw tyew nextw

updateweventg 

0:wDisable 

1:wEnable 
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Field Name R/W Description 

9:8 CLKDIV R/W 

ClmokwDivisimn 

Durinewtyewomnfieuratimnwmfwdeadbandwandwdieitalwfilter,wCK_INTwprmvideswtyew

olmok,wandwtyewdeadbandwandwtyewolmokwmfwtyewdieitalwfilterwoanwbewadjustedw

b.wsettinewtyiswbitg 

00:wTDTS=tCK_INT 

01:wTDTS=2×tCK_INT 

10:wTDTS=4×tCK_INT 

11:wReserved 

15:10 Reserved 

14.6.2 Control Register 2 (TMR1_CTRL2) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000 

Field Name R/W Description 

0 CCPEN R/W 

Capture/Cm parewPrelmadedwEnable 

TyiswbitwaffeotswtyewoyaneewmfwCCxEN,wCCxNENwandwOCxMODwvaluesgw

Wyenwprelmadinewiswdisabled,wtyewprmera w mdifioatimnwwillwi  ediatel.w

affeotw tyew ti erwsettine;wwyenwprelmadinew iswenabled,w itw iswmnl.wupdatedw

afterwCOMGwiswset,wsmwaswtmwaffeotw tyewsettinewmfw tyewti er;w tyiswbitwmnl.w

wmrkswmnwoyannelswwitywom ple entar.wmutputg 

0:wDisable 

1:wEnable 

1 Reserved 

2 CCUSEL R/W 

Capture/om parewCmntrmlwUpdatewSeleot 

Itwwmrkswmnl.wwyenwtyewoapture/om parewprelmadwiswenabledw(CCPEN=1),w

andwitwwmrkswmnl.wfmrwom ple entar.wmutputwoyannelg 

0:wItwoanwmnl.wbewupdatedwb.wsettinewCOMGwbit 

1:wItwoanwbewupdatedwb.wsettinewCOMGwbitwmrwrisinewedeewmnwTRGI 

3 CCDSEL R/W 

Capture/Cm parewDMAwSeleot 

0:wTrans itwDMAwrequestwmfwCCxwwyenwCCxweventwmoours 

1:wTrans itwDMAwrequestwmfwCCxwwyenwanwupdateweventwmoours 

6:4 MMSEL R/W 

SeleotwSienalwfmrwTRGOwinwTi erwMainwMmdew  

Tyewsienalswmfwti erswwmrkinewinw asterw mdewoanwbewusedwfmrwTRGO,wtmw

affeotw tyewwmrkwmfw ti ersw inwslavew mdewandwoasoadedwwityw tyew asterw

ti er,wandwtyewspeoifiowi paotwiswrelatedwtmwtyewomnfieuratimnwmfwslavew mdew

ti erg 

000:wReset;wtyewresetwsienalwmfw asterw mdewti erwiswusedwfmrwTRGO 

001:wEnable;wtyewomunterwenablewsienalwmfw asterw mdewti erwiswusedwfmrw

TRGO 

010:wUpdate;wtyewupdateweventwmfw asterw mdewti erwiswusedwfmrwTRGO 

011:wCm parewpulses;wwyenwtyew asterw mdewti erwoaptures/om paresw

suooessfull.w(CCxIFLG=1),wawpulsewsienalwiswmutputwfmrwTRGO 

100:wCm parew mdew1;wOC1REFwiswusedwtmwtrieeerwTRGO 

101:wCm parew mdew2;wOC2REFwiswusedwtmwtrieeerwTRGO 

110:wCm parew mdew3;wOC3REFwiswusedwtmwtrieeerwTRGO 

111:wCm parew mdew4;wOC4REFwiswusedwtmwtrieeerwTRGO 
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Field Name R/W Description 

7 TI1SEL R/W 

Ti erwInputw1wSeleot 

0:wTMR1_CH1wpinwiswomnneotedwtmwTI1winput 

1:wTMR1_CH1,wTMR1_CH2wandwTMR1_CH3wpinswarewomnneotedwtmwTI1w

inputwafterwXORwmperatimn 

8 OC1OIS R/W 

OC1wOutputwIdlewStatewCmnfieure 

Onl.wwyenwMOEN=0wandwOC1Nwiswi ple ented,witwmnl.waffeotswtyewlevelw

statewafterwtyewdeadbandwmfwOC1g 

0:wOC1=0 

1:wOC1=1 

Nmte:wWyenwLOCKCFGwbitwinwTMR1_BDTwreeisterwiswatwLevelw1,w2wmrw3,w

tyiswbitwoannmtwbew mdifiedg 

9 OC1NOIS R/W 

OC1NwOutputwIdlewStatewCmnfieure 

Onl.wtyewlevelwstatewafterwtyewdeadbandwmfwOC1wiswaffeotedwwyenwMOEN=0w

andwOC1Nwiswrealizedg 

0:wOC1N=0 

1:wOC1N=1 

Nmte:wWyenwLOCKCFGwbitwinwTMR1_BDTwreeisterwiswatwLevelw1,w2wmrw3,w

tyiswbitwoannmtwbew mdifiedg 

10 OC2OIS R/W CmnfieurewOC2wmutputwidlewstategwReferwtmwOC1OISwbit 

11 OC2NOIS R/W CmnfieurewOC2NwmutputwidlewstategwReferwtmwOC1NOISwbit 

12 OC3OIS R/W CmnfieurewOC3wmutputwidlewstategwReferwtmwOC1OISwbit 

13 OC3NOIS R/W CmnfieurewOC3NwmutputwidlewstategwReferwtmwOC1NOISwbit 

14 OC4OIS R/W CmnfieurewOC4wmutputwidlewstategwReferwtmwOC1OISwbit 

15 Reserved 

14.6.3 Slave Mode Control Register (TMR1_SMCTRL) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000 
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Field Name R/W Description 

2:0 SMFSEL R/W 

SlavewMmdewFunotimnwSeleot 

000:wDisablewtyewslavew mde,wtyewti erwoanwbewusedwasw asterw mdew

ti erwtmwaffeotwtyewwmrkwmfwslavew mdewti er;wifwCTRL1_CNTEN=1,wtyew

presoalerwiswdireotl.wdrivenwb.wtyewinternalwolmokg 

001:wEnomderwMmdew1;waoomrdinewtmwtyew levelwmfwTI2FP2,w tyewomunterw

wmrkswatwtyewedeewmfwTI1FP1g 

010:wEnomderwMmdew2;waoomrdinewtmwtyew levelwmfwTI1FP1,w tyewomunterw

wmrkswatwtyewedeewmfwTI2FP2g 

011:wEnomderw mdew3;waoomrdinewtmwtyewinputwlevelwmfwtyewmtyerwsienal,w

tyewomunterwomuntswatwtyewedeewmfwTI1FP1wandwTI2FP2g 

100:w Resetw  mde;w tyew slavew  mdew ti erw resetsw tyew omunterw afterw

reoeivinewtyewrisinewedeewsienalwmfwTRGIwandweenerateswtyewsienalwtmw

updatewtyewreeisterg 

101:wGatedw mde;wwyenwtyewslavew mdewti erwreoeiveswtyewTRGIwyieyw

levelwsienal,wtyewomunterwwillwstartwtmwwmrk;wwyenwitwreoeiveswTRGIwlmww

levelwsienal,wtyewomunterwwillwstmpwwmrkine;wwyenwitwreoeiveswTRGIwyieyw

levelwsienalwaeain,w tyew ti erwwillwomntinuew tmwwmrk;w tyewomunterw iswnmtw

resetwdurinewtyewwymlewperimdg 

110:wTrieeerw mde,w tyewslavew mdew ti erw startsw tyew omunterw tmwwmrkw

afterwreoeivinewtyewrisinewedeewsienalwmfwTRGIg 

111:wExternalwolmokw mdew1;wseleotwtyewrisinewedeewsienalwmfwTRGIwasw

tyewolmokwsmuroewtmwdrivewtyewomunterwtmwwmrkg 

3 OCCSEL R/W 

SeleotwOCREFwClearwSmuroe 

TyiswbitwiswusedwtmwseleotwOCREFwolearwsmuroe 

0:wReserved 

1:wETRF 

6:4 TRGSEL R/W 

TrieeerwInputwSienalwSeleot 

Inwmrderwtmwavmidweeneratinewfalsewedeewdeteotimnwwyenwoyaneinewtyew

valuewmfwtyiswbit,witw ustwbewoyaneedwwyenwSMFSEL=0g 

000:wInternalwtrieeerwITR0 

001:wInternalwtrieeerwITR1 

010:wInternalwtrieeerwITR2 

011:wReserved 

100:wCyannelw1winputwedeewdeteotmrwTIF_ED 

101:wCyannelw1wpmst-filterinewti erwinputwTI1FP1 

110:wCyannelw2wpmst-filterinewti erwinputwTI2FP2 

111:wExternalwtrieeerwinputw(ETRF) 

7 MSMEN R/W 

Master/slavewMmdewEnable 

0:wInvalid 

1:wEnablewtyew aster/slavew mde 
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Field Name R/W Description 

11:8 ETFCFG R/W 

ExternalwTrieeerwFilterwCmnfieure 

0000:wDisablewfilter,wsa pledwb.wfDTS 

0001:wDIV=1,wN=2 

0010:wDIV=1,wN=4 

0011:wDIV=1,wN=8 

0100:wDIV=2,wN=6 

0101:wDIV=2,wN=8 

0110:wDIV=4,wN=6 

0111:wDIV=4,wN=8 

1000:wDIV=8,wN=6 

1001:wDIV=8,wN=8 

1010:wDIV=16,wN=5 

1011:wDIV=16,wN=6 

1100:wDIV=16,wN=8 

1101:wDIV=32,wN=5 

1110:wDIV=32,wN=6 

1111:wDIV=32,wN=8 

Sa plinew frequeno.=ti erw olmokw frequeno./DIV;w tyew filterw lenety=N,w

andwaw ju pw isweeneratedwb.wever.wNweventsgwTyewolmokw frequeno.w isw

tCK_INTwwyenwDIVw=1;wfmrwallwmtyerwvalues,witwiswtDTSg 

13:12 ETPCFG R/W 

ExternalwTrieeerwPresoalerwCmnfieure 

TyewETRw(externalwtrieeerwinput)wsienalwbeom eswETRPwafterwfrequeno.w

divisimngwTyewsienalw frequeno.wmfwETRPw iswatw mstw1/4wmfwTMR1CLKw

frequeno.;wwyenwETRwfrequeno.wiswtmmwyiey,wtyewETRPwfrequeno.w ustw

bewreduoedwtyrmueywfrequeno.wdivisimng 

00:wDisablewtyewpresoaler 

01:wETRwsienalw2wfrequeno.wdivisimn 

10:wETRwsienalw4wfrequeno.wdivisimn 

11:wETRwsienalw8wfrequeno.wdivisimn 

14 ECEN R/W 

ExternalwClmokwEnablewMmde2 

0:wDisable 

1:wEnable 

SettinewECENwbitwyasw tyewsa ew funotimnwaswseleotinewexternalwolmokw

 mdew1wtmwomnneotwTRGIwtmwETRF;wslavew mdew(reset,weatine,wtrieeer)w

oanwbewusedwatwtyewsa ewti ewwitywexternalwolmokw mdew2,wbutwTRGIw

oannmtwbewomnneotedwtmwETRFwinwsuoywoase;wwyenwexternalwolmokw mdew

1wandwexternalwolmokw mdew2warewenabledwatwtyewsa ewti e,wtyewinputw

mfwexternalwolmokwiswETRFg 

15 ETPOL R/W 

ExternalwTrieeerwPmlarit.wCmnfieure 

TyiswbitwdeoideswwyetyerwtyewexternalwtrieeerwETRwiswpyase-invertineg 

0:wTyewexternalwtrieeerwETRwiswnmtwpyase-invertine,wandwtyewyieywlevelw

mrwrisinewedeewiswvalid 

1:wTyewexternalw trieeerwETRw iswpyase-invertine,w andw tyew lmww levelw mrw

fallinewedeewiswvalid 
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Tablew47wTMR1wInternalwTrieeerwCmnneotimn 

Slave 

timer 
ITR0（TRGSEL=000） ITR1（TRGSEL=001） ITR2（TRGSEL=010） 

TMR1 TMR4 TMR2 TMR3 

14.6.4 DMA/Interrupt Enable Register (TMR1_DIEN) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000 

Field Name R/W Description 

0 UIEN R/W 

UpdatewInterruptwEnable 

0:wDisable 

1:wEnable 

1 CC1IEN R/W 

Capture/Cm parewCyannel1wInterruptwEnable 

0:wDisable 

1:wEnable 

2 CC2IEN R/W 

Capture/Cm parewCyannel2wInterruptwEnable 

0:wDisable 

1:wEnable 

3 CC3IEN R/W 

Capture/Cm parewCyannel3wInterruptwEnable 

0:wDisable 

1:wEnable 

4 CC4IEN R/W 

Capture/Cm parewCyannel4wInterruptwEnable 

0:wDisable 

1:wEnable 

5 COMIEN R/W 

COMwInterruptwEnable 

0:wDisable 

1:wEnable 

6 TRGIEN R/W 

TrieeerwInterruptwEnable 

0:wDisable 

1:wEnable 

7 BRKIEN R/W 

BreakwInterruptwEnable 

0:wDisable 

1:wEnable 

8 UDIEN R/W 

UpdatewDMAwRequestwEnable 

0:wDisable 

1:wEnable 

9 CC1DEN R/W 

Capture/Cm parewCyannel1wDMAwRequestwEnable 

0:wDisable 

1:wEnable 

10 CC2DEN R/W 

Capture/Cm parewCyannel2wDMAwRequestwEnable 

0:wDisable 

1:wEnable 

11 CC3DEN R/W 

Capture/Cm parewCyannel3wDMAwRequestwEnable 

0:wDisable 

1:wEnable 
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Field Name R/W Description 

12 CC4DEN R/W 

Capture/Cm parewCyannel4wDMAwRequestwEnable 

0:wDisable 

1:wEnable 

13 COMDEN R/W 

EnablewCOMwDMAwRequest 

0:wDisable 

1:wEnable 

14 TRGDEN R/W 

TrieeerwDMAwRequestwEnable 

0:wDisable 

1:wEnable 

15 Reserved 

14.6.5 Status register (TMR1_STS) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000 

Field Name R/W Description 

0 UIFLG RC_W0 

UpdatewEventwInterruptwGeneratewFlae 

0:wNmwupdateweventwinterruptwmoours 

1:wUpdateweventwinterruptwmoourred 

Wyenwtyewomunterwvaluewiswrelmadedwmrwreinitialized,wanwupdatew

eventwwillw bew eeneratedgwTyewbitw isw setw tmw 1w b.wyardwarew andw

olearedw tmw0wb.wsmftware;wupdateweventswareweeneratedw inw tyew

fmllmwinewsituatimns: 

(1)wUD=0wmnwTMR1_CTRL1wreeister,wandwwyenwtyewvaluewmfwtyew

repeatw omunterw mverruns/underruns,w anw updatew eventw willw bew

eenerated; 

(2)wURSSEL=0wandwUD=0wmnwTMR1_CTRL1wreeister,womnfieurew

UEG=1wmnwTMR1_CEGwreeisterw tmweeneratewanwupdatewevent,w

andwtyewomunterwneedswtmwbewinitializedwb.wsmftware; 

(3)wURSSEL=0w andwUD=0wmnwTMR1_CTRL1w reeister,w andw anw

updateweventwwillwbeweeneratedwwyenwtyewomunterwiswinitializedwb.w

trieeerweventg 

1 CC1IFLG RC_W0 

Capture/Cm parewCyannelw1wInterruptwFlae 

Wyenwtyewoapture/om parewoyannelw1wiswomnfieuredwaswmutput: 

0:wNmw atoyinewmoours 

1:wTyewvaluewmfwTMR1_CNTw atoyeswtyewvaluewmfwTMR1_CC1 

Wyenwtyewoapture/om parewoyannelw1wiswomnfieuredwaswinput: 

0:wNmwinputwoapturewmoours 

1:wInputwoapturewmoours 

Wyenwawoaptureweventwmoours,wtyiswbitwiswsetwtmw1wb.wyardware;w

andwolearedwb.wsmftwarewmrwreadinewTMR1_CC1wreeisterg 

2 CC2IFLG RC_W0 
Capture/Cm parewCyannelw2wInterruptwFlae 

ReferwtmwtyewdesoriptimnwmfwSTS_CC1IFLGg 

3 CC3IFLG RC_W0 
Capture/Cm parewCyannelw3wInterruptwFlae 

ReferwtmwtyewdesoriptimnwmfwSTS_CC1IFLGg 

4 CC4IFLG RC_W0 
Capture/Cm parewCyannelw4wInterruptwFlae 

ReferwtmwtyewdesoriptimnwmfwSTS_CC1IFLGg 
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Field Name R/W Description 

5 COMIFLG RC_W0 

COMwEventwInterruptwGeneratewFlae 

0:wNmwCOMweventwmoours 

1:wCOMwinterruptwwaitswfmrwrespmnse 

AfterwCOMweventwisweenerated,wtyiswbitwiswsetwtmw1wb.wyardwarew

andwolearedwtmw0wb.wsmftwareg 

6 TRGIFLG RC_W0 

TrieeerwEventwInterruptwGeneratewFlae 

0:wNmwtrieeerweventwinterruptwmoours 

1:wTrieeerweventwinterruptwmoours 

Wyenw aw trieeerw eventw isw eenerated,w tyisw bitw isw setw tmw 1w b.w

yardwarewandwolearedwtmw0wb.wsmftwareg 

7 BRKIFLG RC_W0 

BreakwEventwInterruptwGeneratewFlae 

0:wNmwbrakeweventwmoours 

1:wBrakeweventwmoours 

Wyenwbrakewinputwiswvalid,wtyiswbitwiswsetwtmw1wb.wyardware;wwyenw

brakewinputwiswinvalid,wtyiswbitwoanwbewolearedwtmw0wb.wsmftwareg 

8 Reserved 

9 CC1RCFLG RC_W0 

Capture/Cm parewCyannelw1wRepetitimnwCapturewFlae 

0:wRepeatedwoapturewdmeswnmtwmoour 

1:wRepeatedwoapturewmoours 

TyewvaluewmfwtyewomunterwiswoapturedwtmwTMR1_CC1wreeister,wandw

CC1IFLG=1;w tyisw bitw isw setw tmw 1w b.w yardwarew andw olearedw b.w

smftwarewmnl.wwyenwtyewoyannelwiswomnfieuredwaswinputwoaptureg 

10 CC2RCFLG RC_W0 
Capture/Cm parewCyannelw2wRepetitimnwCapturewFlae 

ReferwtmwtyewdesoriptimnwmfwSTS_CC1RCFLGg 

11 CC3RCFLG RC_W0 
Capture/Cm parewCyannelw3wRepetitimnwCapturewFlae 

ReferwtmwtyewdesoriptimnwmfwSTS_CC1RCFLGg 

12 CC4RCFLG RC_W0 
Capture/Cm parewCyannelw4wRepetitimnwCapturewFlae 

ReferwtmwtyewdesoriptimnwmfwSTS_CC1RCFLGg 

15:13 Reserved 

14.6.6 Control Event Generation Register (TMR1_CEG) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000 

Field Name R/W Description 

0 UEG W 

UpdatewEventwGenerate 

0:wInvalid 

1:wInitializewtyewomunterwandweeneratewanwupdatewevent 

Tyiswbitwiswsetwtmw1wb.wsmftware,wandwolearedwtmw0wb.wyardwareg 

Nmte:wWyenwanwupdateweventwisweenerated,w tyewomunterwmfw tyewpresoalerw

willwbewolearedwtmw0,wbutw tyewpresoalerw faotmrw re ainswunoyaneedgwInwtyew

omunt-dmwnw mde,w tyewomunterw readsw tyewvaluewmfwTMR1_AUTORLD;w inw

oenter-alienedw mdewmrwomunt-upw mde,wtyewomunterwwillwbewolearedg 
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Field Name R/W Description 

1 CC1EG W 

Capture/Cm parewCyannelw1wEventwGeneratimn 

0:wInvalid 

1:wGeneratewoapture/om parewevent 

Tyiswbitwiswsetwtmw1wb.wsmftwarewandwolearedwtmw0wautm atioall.wb.wyardwareg 

IfwCyannelw1wiswinwmutputw mde: 

Wyenw CC1IFLG=1,w ifw CC1IENw andw CC1DENw bitsw arew set,w tyew

omrrespmndinewinterruptwandwDMAwrequestwwillwbeweeneratedg 

IfwCyannelw1wiswinwinputw mde: 

Tyew valuew mfw tyew oapturew omunterw isw stmredw inw TMR1_CC1w reeister;w

omnfieurewCC1IFLG=1,wandwifwCC1IENwandwCC1DENwbitswarewalsmwset,wtyew

omrrespmndinewinterruptwandwDMAwrequestwwillwbeweenerated;watwtyiswti e,wifw

CC1IFLG=1,witwiswrequiredwtmwomnfieurewCC1RCFLG=1g 

2 CC2EG W 
Capture/Cm parewCyannelw2wEventwGeneratimn 

ReferwtmwCC1EGwdesoriptimn 

3 CC3EG W 
Capture/Cm parewCyannelw3wEventwGeneratimn 

ReferwtmwCC1EGwdesoriptimn 

4 CC4EG W 
Capture/Cm parewCyannelw4wEventwGeneratimn 

ReferwtmwCC1EGwdesoriptimn 

5 COMG W 

Capture/Cm parewCmntrmlwUpdatewEventwGenerate 

0:wInvalid 

1:wGeneratewoapture/Cm parewupdatewevent 

Tyiswbitwiswsetwtmw1wb.wsmftwarewandwolearedwtmw0wautm atioall.wb.wyardwareg 

Nmte:wCOMGwbitwiswvalidwmnl.winwom ple entar.wmutputwoyannelg 

6 TEG W 

TrieeerwEventwGenerate 

0:wInvalid 

1:wGeneratewtrieeerwevent 

Tyiswbitwiswsetwtmw1wb.wsmftwarewandwolearedwtmw0wautm atioall.wb.wyardwareg 

7 BEG W 

BreakwEventwGenerate 

0:wInvalid 

1:wGeneratewbrakewevent 

Tyiswbitwiswsetwtmw1wb.wsmftwarewandwolearedwtmw0wautm atioall.wb.wyardwareg 

15:8 Reserved 

14.6.7 Capture/Compare mode register 1 (TMR1_CCM1) 

Offsetwaddress:w0x18 

Resetwvalue:w0x0000 

Tyewti erwoanwbewomnfieuredwaswinputw(oapturew mde)wmrwmutputw(om parew mde)w

b.wCCxSELwbitgwTyewfunotimnswmfwmtyerwbitswmfwtyewreeisterwarewdifferentwinwinputw

andwmutputw mdes,wandwtyewfunotimnswmfwtyewsa ewbitwarewdifferentwinwmutputw

 mdewandwinputw mdegwTyewOCxxwinwtyewreeisterwdesoribeswtyewfunotimnwmfwtyew

oyannelwinwtyewmutputw mde,wandwtyewICxxwinwtyewreeisterwdesoribeswtyewfunotimnw

mfwtyewoyannelwinwtyewinputw mdeg 

Output compare mode: 
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Field Name R/W Description 

1:0 CC1SEL R/W 

Capture/Cm parewCyannelw1wSeleot 

Tyiswbitwdefineswtyewinput/mutputwdireotimnwandwseleotswtyewinputwping 

00:wCC1woyannelwiswmutput 

01:wCC1woyannelwiswinput,wandwIC1wisw appedwmnwTI1 

10:wCC1woyannelwiswinput,wandwIC1wisw appedwmnwTI2 

11:wCC1woyannelwiswinput,wandwIC1wisw appedwmnwTRC,wandwmnl.wwmrkswinw

internalwtrieeerwinput 

Nmte:w Tyisw bitw oanw bew writtenw mnl.w wyenw tyew oyannelw isw olmsedw

(TMR1_CCENwreeisterwCC1EN=0)g 

2 OC1FEN R/W 

OutputwCm parewCyannelw1wFastwEnable 

0:wDisable 

1:wEnable 

Tyiswbitwiswusedwtmwi prmvewtyewrespmnsewmfwtyewoapture/om parewmutputwtmw

tyewtrieeerwinputweventg 

3 OC1PEN R/W 

OutputwCm parewCyannelw1wPrelmadwEnable 

0:w Disablew prelmadinew funotimn;w writew tyew valuew mfw TMR1_CC1w reeisterw

tyrmueywtyewprmera wandwitwwillwwmrkwi  ediatel.g 

1:w Enablew prelmadinew funotimn;w writew tyew valuew mfw TMR1_CC1w reeisterw

tyrmueywtyewprmera wandwitwwillwwmrkwafterwanwupdateweventwisweeneratedg 

Nmte:wWyenw tyew prmteotimnw levelw isw 3w andw tyew oyannelw isw omnfieuredw asw

mutput,wtyiswbitwoannmtwbew mdifiedgwWyenwtyewprelmadwreeisterwiswunoertain,w

PWMw  mdew oanw bew usedw mnl.w inw sinele-pulsew  mdew (SPMEN=1);w

mtyerwise,wtyewfmllmwinewmutputwom parewresultwiswunoertaing 

6:4 OC1MOD R/W 

OutputwCm parewCyannelw1wMmdewCmnfieure 

000:wFreezewTyewmutputwom parewyaswnmweffeotwmnwOC1REF 

001:wTyewmutputwvaluewiswyieywwyenw atoyinegwWyenwtyewvaluewmfwomunterw

CNTw atoyeswtyewvaluewCCxwmfwoapture/om parewreeister,wOC1REFwwillwbew

fmroedwtmwbewyiey 

010:wTyewmutputwvaluewiswlmwwwyenw atoyinegwWyenwtyewvaluewmfwtyewomunterw

 atoyeswtyewvaluewmfwtyewoapture/om parewreeister,wOC1REFwwillwbewfmroedw

tmwbewlmw 

011:w Outputw reversesw wyenw  atoyinegw Wyenw tyew valuew mfw tyew omunterw

 atoyesw tyewvaluewmfw tyewoapture/om parew reeister,w reversew tyew levelwmfw

OC1REF 

100:wTyewmutputwiswfmroedwtmwbewlmwgwFmroewOC1REFwtmwbewlmw 

101:wTyewmutputwiswfmroedwtmwbewyieygwFmroewOC1REFwtmwbewyiey 

110:wPWMw mdew1w(setwtmwyieywwyenwtyewomunterwvalue<mutputwom parew

value;wmtyerwise,wsetwtmwlmw) 

111:wPWMw mdew2w(setwtmwyieywwyenwtyewomunterwvalue>mutputwom parew

value;wmtyerwise,wsetwtmwlmw) 

Nmte:wWyenw tyew prmteotimnw levelw isw 3w andw tyew oyannelw isw omnfieuredw asw

mutput,wtyiswbitwoannmtwbew mdifiedgwInwPWMw mdesw1wandw2,wtyewOC1REFw

levelwoyaneeswwyenw tyewom parismnw resultw oyaneeswmrwwyenw tyewmutputw

om parew mdewoyaneeswfrm wfreezew mdewtmwPWMw mdeg 

7 OC1CEN R/W 

OutputwCm parewCyannelw1wClearwEnable 

0:wOC1REFwiswunaffeotedwb.wETRFwinputg 

1:wWyenwyieywlevelwmfwETRFwinputwiswdeteoted,wOC1REF=0 
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Field Name R/W Description 

9:8 CC2SEL R/W 

Capture/Cm parewCyannelw2wSeleot 

Tyiswbitwdefineswtyewinput/mutputwdireotimnwandwseleotswtyewinputwping 

00:wCC2woyannelwiswmutput 

01:wCC2woyannelwiswinput,wandwIC2wisw appedwmnwTI2 

10:wCC2woyannelwiswinput,wandwIC2wisw appedwmnwTI1 

11:wCC2woyannelwiswinput,wandwIC2wisw appedwmnwTRC,wandwmnl.wwmrkswinw

internalwtrieeerwinput 

Nmte:w Tyisw bitw oanw bew writtenw mnl.w wyenw tyew oyannelw isw olmsedw

(TMR1_CCENwreeisterwCC2EN=0)g 

10 OC2FEN R/W OutputwCm parewCyannelw2wFastwEnable 

11 OC2PEN R/W OutputwCm parewCyannelw2wPrelmadwEnable 

14:12 OC2MOD R/W OutputwCm parewCyannelw2wMmde 

15 OC2CEN R/W OutputwCm parewCyannelw2wClearwEnable 

Input capture mode: 

Field Name R/W Description 

1:0 CC1SEL R/W 

Capture/Cm parewCyannelw1wSeleot 

00:wCC1woyannelwiswmutput 

01:wCC1woyannelwiswinput,wandwIC1wisw appedwmnwTI1 

10:wCC1woyannelwiswinput,wandwIC1wisw appedwmnwTI2 

11:wCC1woyannelwiswinput,wandwIC1wisw appedwmnwTRC,wandwmnl.wwmrkswinw

internalwtrieeerwinput 

Nmte:wTyiswbitwoanwbewwrittenwmnl.wwyenwtyewoyannelwiswolmsedw(TMR1_CCENw

bitwCC1EN=0)g 

3:2 IC1PSC R/W 

InputwCapturewCyannelw1wPersoalerwCmnfieure 

00:wPSC=1 

01:wPSC=2 

10:wPSC=4 

11:wPSC=8 

PSCwiswpresoalerwfaotmr;woapturewiswtrieeeredwmnoewb.wever.wPSCweventsg 
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Field Name R/W Description 

7:4 IC1F R/W 

InputwCapturewCyannelw1wFilterwCmnfieure 

0000:wDisablewfilter,wsa pledwb.wfDTS 

0001:wDIV=1,wN=2 

0010:wDIV=1,wN=4 

0011:wDIV=1,wN=8 

0100:wDIV=2,wN=6 

0101:wDIV=2,wN=8 

0110:wDIV=4,wN=6 

0111:wDIV=4,wN=8 

1000:wDIV=8,wN=6 

1001:wDIV=8,wN=8 

1010:wDIV=16,wN=5 

1011:wDIV=16,wN=6 

1100:wDIV=16,wN=8 

1101:wDIV=32,wN=5 

1110:wDIV=32,wN=6 

1111:wDIV=32,wN=8 

Sa plinew frequeno.=ti erw olmokw frequeno./DIV;w tyew filterw lenety=N,w

indioatinewtyatwawju pwisweeneratedwb.wever.wNweventsgwTyewolmokwfrequeno.w

iswtCK_INTwwyenwDIVw=1;wfmrwallwmtyerwvalues,witwiswtDTSg 

9:8 CC2SEL R/W 

Capture/Cm parewCyannelw2wSeleot 

00:wCC2woyannelwiswmutput 

01:wCC2woyannelwiswinput,wandwIC2wisw appedwmnwTI2 

10:wCC2woyannelwiswinput,wandwIC2wisw appedwmnwTI1 

11:wCC2woyannelwiswinput,wandwIC2wisw appedwmnwTRC,wandwmnl.wwmrkswinw

internalwtrieeerwinput 

Nmte:wTyiswbitwoanwbewwrittenwmnl.wwyenwtyewoyannelwiswolmsedw(TMR1_CCENw

reeisterwCC2EN=0)g 

11:10 IC2PSC R/W InputwCapturewCyannelw2wPersoalerwCmnfieure 

15:12 IC2F R/W InputwCapturewCyannelw2wFilterwCmnfieure 

14.6.8 Capture/Compare mode register 2 (TMR1_CCM2) 

Offsetwaddress:w0x1C 

Resetwvalue:w0x0000 

ReferwtmwtyewdesoriptimnwmfwtyewabmvewCCM1wreeisterg 

Output compare mode: 

Field Name R/W Description 

1:0 CC3SEL R/W 

Capture/Cm parewCyannelw3wSeleot 

Tyiswbitwdefineswtyewinput/mutputwdireotimnwandwseleotswtyewinputwping 

00:wCC3woyannelwiswmutput 

01:wCC3woyannelwiswinput,wandwIC3wisw appedwmnwTI3 

10:wCC3woyannelwiswinput,wandwIC3wisw appedwmnwTI4 

11:wCC3woyannelwiswinput,wandwIC3wisw appedwmnwTRC,wandwmnl.wwmrkswinw

internalwtrieeerwinput 

Nmte:w Tyisw bitw oanw bew writtenw mnl.w wyenw tyew oyannelw isw olmsedw

(TMR1_CCENwreeisterwCC3EN=0)g 
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Field Name R/W Description 

2 OC3FEN R/W 

OutputwCm parewCyannelw3wFastwEnable 

0:wDisable 

1:wEnable 

Tyiswbitwiswusedwtmwi prmvewtyewrespmnsewmfwtyewoapture/om parewmutputwtmw

tyewtrieeerwinputweventg 

3 OC3PEN R/W OutputwCm parewCyannelw3wPrelmadwEnable 

6:4 OC3MOD R/W OutputwCm parewCyannelw3wMmdewCmnfieure 

7 OC3CEN R/W 

OutputwCm parewCyannelw3wClearwEnable 

0:wOC3REFwiswunaffeotedwb.wETRFwinputg 

1:wWyenwyieywlevelwmfwETRFwinputwiswdeteoted,wOC1REF=0 

9:8 CC4SEL R/W 

Capture/Cm parewCyannelw4wSeleot 

Tyiswbitwdefineswtyewinput/mutputwdireotimnwandwseleotswtyewinputwping 

00:wCC4woyannelwiswmutput 

01:wCC4woyannelwiswinput,wandwIC4wisw appedwmnwTI4 

10:wCC4woyannelwiswinput,wandwIC4wisw appedwmnwTI3 

11:wCC4woyannelwiswinput,wandwIC4wisw appedwmnwTRC,wandwmnl.wwmrkswinw

internalwtrieeerwinput 

Nmte:w Tyisw bitw oanw bew writtenw mnl.w wyenw tyew oyannelw isw olmsedw

(TMR1_CCENwreeisterwCC4EN=0)g 

10 OC4FEN R/W OutputwCm parewCyannelw4wFastwEnable 

11 OC4PEN R/W OutputwCm parewCyannelw4wBufferwEnable 

14:12 OC4MOD R/W OutputwCm parewCyannelw4wMmdewCmnfieure 

15 OC4CEN R/W OutputwCm parewCyannelw4wClearwEnable 

Input capture mode: 

Field Name R/W Description 

1:0 CC3SEL R/W 

Capture/Cm parewCyannelw3wSeleot 

00:wCC3woyannelwiswmutput 

01:wCC3woyannelwiswinput,wandwIC3wisw appedwmnwTI3 

10:wCC3woyannelwiswinput,wandwIC3wisw appedwmnwTI4 

11:wCC3woyannelwiswinput,wandwIC3wisw appedwmnwTRC,wandwmnl.wwmrksw inw

internalwtrieeerwinput 

Nmte:wTyiswbitwoanwbewwrittenwmnl.wwyenwtyewoyannelwiswolmsedw(TMR1_CCENw

reeisterwCC3EN=0)g 

3:2 IC3PSC R/W 

InputwCapturewCyannelw3wPersoalerwCmnfieure 

00:wPSC=1 

01:wPSC=2 

10:wPSC=4 

11:wPSC=8 

PSCwiswpresoalerwfaotmr;woapturewiswtrieeeredwmnoewb.wever.wPSCweventsg 

7:4 IC3F R/W InputwCapturewCyannelw3wFilterwCmnfieure 
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Field Name R/W Description 

9:8 CC4SEL R/W 

Capture/Cm parewCyannelw4wSeleot 

00:wCC4woyannelwiswmutput 

01:wCC4woyannelwiswinput,wandwIC4wisw appedwmnwTI4 

10:wCC4woyannelwiswinput,wandwIC4wisw appedwmnwTI3 

11:wCC4woyannelwiswinput,wandwIC4wisw appedwmnwTRC,wandwmnl.wwmrkswinw

internalwtrieeerwinput 

Nmte:wTyiswbitwoanwbewwrittenwmnl.wwyenwtyewoyannelwiswolmsedw(TMR1_CCENw

reeisterwCC4EN=0)g 

11:10 IC4PSC R/W InputwCapturewCyannelw4wPersoalerwCmnfieure 

15:12 IC4F R/W InputwCapturewCyannelw4wFilterwCmnfieure 

14.6.9 Capture/Compare enable register (TMR1_CCEN) 

Offsetwaddress:w0x20 

Resetwvalue:w0x0000 

Field Name R/W Description 

0 CC1EN R/W 

Capture/Cm parewCyannelw1wOutputwEnable 

WyenwCC1wiswomnfieuredwaswmutput: 

0:wDisablewmutput 

1:wEnablewmutput 

WyenwCC1wiswomnfieuredwaswinput: 

Tyisw bitw deter inesw wyetyerw tyew valuew CNTw mfw tyew omunterw oanw bew

oapturedwandwenterwTMR1_CC1wreeister 

0:wDisablewoapture 

1:wEnablewoapture 

1 CC1POL R/W 

Capture/Cm parewCyannelw1wOutputwPmlarit.wCmnfieure 

WyenwCC1woyannelwiswomnfieuredwaswmutput: 

0:wOC1wiswaotivewyiey 

1:wOC1wiswaotivewlmw 

WyenwCC1woyannelwiswomnfieuredwaswinput: 

CC1POLw andw CC1NPOLw omntrmlw tyew pmlarit.w mfw tyew trieeeredw mrw

oapturedwsienalswTI1FP1wandwTI2FP1watwtyewsa ewti eg 

00:wNmn-pyase-invertine/risinewedee: 

TIxFP1wiswnmtwpyase-invertinew(trieeeredwinweatedwandwenomderw mde),w

andw isw oapturedwatw tyew risinewedeewmfwTixFP1w (resetw trieeer,w oapture,w

externalwolmokwandwtrieeerw mde)g 

01:wPyasewinvertine/fallinewedee: 

TixFP1wiswpyase-invertinew(trieeeredwinweatedwandwenomderw mde),wandw

iswoapturedwatwtyewfallinewedeewmfwTixFP1w(resetwtrieeer,woapture,wexternalw

olmokwandwtrieeerw mde)g 

10:wReserved 

11:wNmn-pyase-invertine/Risinewandwfallinewedees: 

TixFP1w isw nmtw pyase-invertinew (trieeeredw inw eatedw  mde,w oannmtw bew

usedwinwenomderw mde),wandwiswoapturedwatwtyewrisinewandwfallinewedeew

mfwTixFP1w(resetwtrieeer,woapture,wexternalwolmokwandwtrieeerw mde)g 

2 CC1NEN R/W 

EnablewCapture/Cm parewCyannelw1wCm ple entar.wOutputw  

0:wDisable 

1:wEnable 
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Field Name R/W Description 

3 CC1NPOL R/W 

Capture/Cm parewCyannelw1wCm ple entar.wOutputwPmlarit. 

WyenwCC1woyannelwiswomnfieuredwaswmutput 

0:wOC1Nwiswaotivewyiey 

1:wOC1Nwiswaotivewlmw 

WyenwCC1woyannelwiswomnfieuredwaswinput 

Tyisw bit,w tmeetyerwwitywCC1POL,w definesw tyew pmlarit.wmfwTI1FP1wandw

TI2FP1 

Nmte: 

Onw tyew om ple entar.w mutputw oyannel,w ifw tyisw bitw isw prelmaded,w andw

CCPEN=1wfmrwTMR1_CTRL2,wCC1NPOLwoanwmbtainwnewwvaluewfrm w

tyewprelmadwbitwmnl.wwyenwawreversineweventwisweeneratedg 

Wyenwtyewprmteotimnwlevelwisw2wmrw3,wtyiswbitwoannmtwbew mdified 

4 CC2EN R/W 
Capture/Cm parewCyannelw2wOutputwEnable 

ReferwtmwCCEN_CC1EN 

5 CC2POL R/W 
Capture/Cm parewCyannelw2wOutputwPmlarit.wCmnfieure 

ReferwtmwCCEN_CC1POL 

6 CC2NEN R/W 
EnablewCapture/Cm parewCyannelw1wCm ple entar.wOutputw  

ReferwtmwCCEN_CC1NEN 

7 CC2NPOL R/W 

Cmnfieurew Cm ple entar.w Outputw Pmlarit.w mfw Capture/Cm parew

Cyannelw2w w  

ReferwtmwCCEN_CC1NPOL 

8 CC3EN R/W 
Capture/Cm parewCyannel3wOutputwEnable 

ReferwtmwCCEN_CC1EN 

9 CC3POL R/W 
Capture/Cm parewCyannel3wOutputwPmlarit.wCmnfieure 

ReferwtmwCCEN_CC1POL 

10 CC3NEN R/W 
EnablewCapture/Cm parewCyannelw3wCm ple entar.wOutputw  

ReferwtmwCCEN_CC1NEN 

11 CC3NPOL R/W 

Cmnfieurew Cm ple entar.w Outputw Pmlarit.w mfw Capture/Cm parew

Cyannelw3w  

ReferwtmwCCEN_CC1NPOL 

12 CC4EN R/W 
Capture/Cm parewCyannel4wOutputwEnable 

ReferwtmwCCEN_CC1EN 

13 CC4POL R/W 
Capture/Cm parewCyannel4wOutputwPmlarit. 

ReferwtmwCCEN_CC1POL 

14 Reserved 

15 CC4NPOL R/W 

Cmnfieurew Cm ple entar.w Outputw Pmlarit.w mfw Capture/Cm parew

Cyannelw4 

ReferwtmwCCEN_CC1NPOL 

14.6.10 Counter Register (TMR1_CNT) 

Offsetwaddress:w0x24 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 CNT R/W CmunterwValue 
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14.6.11 Prescaler Register (TMR1_PSC) 

Offsetwaddress:w0x28 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 PSC R/W 
PresoalerwValue 

Clmokwfrequeno.wmfwomunterw(CK_CNT)＝fCK_PSC/(PSC+1) 

14.6.12 Auto Reload Register (TMR1_AUTORLD) 

Offsetwaddress:w0x2C 

Resetwvalue:w0xFFFF 

Field Name R/W Description 

15:0 AUTORLD R/W 
AutmwRelmadwValue 

Wyenwtyewvaluewmfwautmwrelmadwiswe pt.,wtyewomunterwwillwnmtwomuntg 

14.6.13 Repeat Count Register (TMR1_REPCNT) 

Offsetwaddress:w0x30 

Resetwvalue:w0x0000 

Field Name R/W Description 

7:0 REPCNT R/W 

RepetitimnwCmunterwValue 

Wyenwtyewomuntwvaluewmfwtyewrepeatwomunterwiswreduoedwtmw0,wanwupdateweventw

willw bew eenerated,w andw tyew omunterw willw startw omuntinew aeainw frm w tyew

REPCNTwvalue;w tyewnewwvaluewnewl.wwrittenwtmw tyisw reeisterw iswvalidwmnl.w

wyenwanwupdateweventwmoourswinwnextwo.oleg 

15:8 Reserved 

14.6.14 Capture/Compare Channel 1 register (TMR1_CC1) 

Offsetwaddress:w0x34 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 CC1 R/W 

Capture/Cm parewCyannelw1wValue 

Wyenwtyewoapture/om parewoyannelw1wiswomnfieuredwaswinputw mde: 

CC1womntainswtyewomunterwvaluewtrans ittedwb.wtyewlastwinputwoapturewoyannelw

1weventg 

WyenwCapture/Cm parewCyannelw1wiswomnfieuredwaswmutputw mde: 

CC1womntainswtyewvaluewourrentl.wlmadedwinwtyewoapture/om parewreeisterg 

Cm parewtyewvaluewCC1wmfwtyewoapturewandwom parewoyannelw1wwitywtyewvaluew

CNTwmfwtyewomunterwtmweeneratewtyewmutputwsienalwmnwOC1g 

Wyenwtyewmutputwom parewprelmadwiswdisabledw(OC1PEN=0wfmrwTMR1_CCM1w

reeister),w tyew writtenw valuew willw i  ediatel.w affeotw tyew mutputw om parismnw

results; 

Ifw tyew mutputw om parew prelmadw isw enabledw (OC1PEN=1w fmrw TMR1_CCM1w

reeister),w tyewwrittenwvaluewwillwaffeotw tyewmutputwom parismnw resultwwyenwanw

updateweventwisweeneratedg 

14.6.15 Capture/Compare Channel 2 register (TMR1_CC2) 

Offsetwaddress:w0x38 

Resetwvalue:w0x0000 
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Field Name R/W Description 

15:0 CC2 R/W 
Capture/Cm parewCyannelw2wValue 

ReferwtmwTMR1_CC1 

14.6.16 Capture/Compare Channel 3 register (TMR1_CC3) 

Offsetwaddress:w0x3C 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 CC3 R/W 
Capture/Cm parewCyannelw3wValue 

ReferwtmwTMR1_CC1 

14.6.17 Capture/Compare Channel 4 register (TMR1_CC4) 

Offsetwaddress:w0x40 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 CC4 R/W 
Capture/Cm parewCyannelw4wValue 

ReferwtmwTMR1_CC1 

14.6.18 Brake and Deadband Register (TMR1_BDT) 

Offsetwaddress:w0x44 

Resetwvalue:w0x0000 

Nmte:wAoomrdinewtmwtyewlmokwsettine,wAOEN,wBRKPOL,wBRKEN,wIMOS,wRMOSw

andwDTS[7:0]wbitswallwoanwbewwrite-prmteoted,wandwitwiswneoessar.wtmwomnfieurew

tye wwyenwwritinewtmwTMR1_BDTwreeisterwfmrwtyewfirstwti eg 

Wyenwperfmr inewomnseoutivewwritewmperatimnswtmwtyiswreeister,womnfir weaoyw

writewbefmrewprmoeedinewwitywtyewnextwwritewmperatimng 

Field Name R/W Description 

7:0 DTS R/W 

DeadbandwSetup 

DTw isw tyew deadbandw duratimn,w andw tyew relatimnsyipw betweenw DTw andw

reeisterwDTSwiswaswfmllmws: 

DTS[7:5]=0xx=>DT=DTS[7:0]×Tdts,wTdts=TDTS; 

DTS[7:5]=10x=>DT=(64+DTS[5:0])×Tdts,wTdts=2×TDTS; 

DTS[7:5]=110=>DT=(32+DTS[4:0])×Tdts,wTdts=8×TDTS; 

DTS[7:5]=111=>DT=(32+DTS[4:0])×Tdts,wTdts=16×TDTS; 

Fmrwexa ple:w assu inewTDTS=125wnsw (8wMHz),w tyewdeadbandw isw setwasw

fmllmws: 

Ifwtyewstepwti ewisw125ns,wtyewdeadbandwoanwbewsetwfrm w0wtmw15875ns; 

Ifwtyewstepwti ewisw250ns,wtyewdeadbandwoanwbewsetwfrm w16uswtmw31750ns; 

Ifwtyewstepwti ewisw1μs,wtyewdeadbandwoanwbewsetwfrm w32μswtmw63μs; 

Ifwtyewstepwti ewisw2μs,wtyewdeadbandwoanwbewsetwfrm w64μswtmw126μsg 

Nmte:wOnoewLOCKwlevelw(LOCKCFGwbitwinwTMR1_BDTwreeister)wiswsetwtmw

1,w2wmrw3,wtyesewbitswoannmtwbew mdifiedg 
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Field Name R/W Description 

9:8 LOCKCFG R/W 

LmokwWritewPrmteotimnwMmdewCmnfieure 

00:wNmwLmokwwritewprmteotimn;witwoanwbewwrittenwtmwtyewreeisterwdireotl. 

01:wLmokwwritewprmteotimnwlevelw1 

Itw oannmtw bew writtenw tmw DTS,w BRKEN,w BRKPOLw andw AOENw bitsw mfw

TMR1_BDT,wandwOCxOISwandwOCxNOISwbitswmfwTMR1_CTRL2wreeisterg 

10:wLmokwwritewprmteotimnwlevelw2 

Itw oannmtw bew writtenw tmw allw bitsw atw Prmteotimnw Levelw 1,w CCxPOLw andw

OCxNPOLwbitsw inwTMR1_CCENw reeister,w andwRMOSwandw IMOSwbitsw inw

TMR1_BDTwreeisterg 

11:wLmokwwritewprmteotimnwlevelw3 

ItwoannmtwbewwrittenwtmwallwbitswatwPrmteotimnwLevelw2,wandwOCxMODwandw

OCxPENwbitswmfwTMR1_CCMxwreeisterg 

Nmte:wAfterw s.ste w reset,w tyew lmokwwritew prmteotw bitw oanwmnl.w bewwrittenw

mnoeg 

10 IMOS R/W 

IdlewMmdewOff-statewCmnfieure 

Idlew mdew eanswMOEN=0;wdisablew eanswCoxEN=0;wtyiswbitwdesoribesw

tyew i paotwmfwdifferentwvalueswfmrw tyiswbitwmnw tyewmutputwwavefmr wwyenw

MOEN=0wandwCoxENwoyaneeswfrm w0wtmw1g 

0:wDisablewOox/OoxNwmutput 

1:wIfwCoxEN=1,wtyewinvalidwlevelwiswmutputwdurinewtyewdeadbandw(tyewspeoifiow

levelwvaluewiswaffeotedwb.wtyewpmlarit.womnfieuratimn),wandwtyewidlewlevelwisw

mutputwafterwtyewdeadband 

11 RMOS R/W 

RunwMmdewOff-statewCmnfieure 

Runw mdew eanswMOEN=1;wdisablew eanswCoxEN=0;wtyiswbitwdesoribesw

tyew i paotwmfwdifferentwvalueswfmrw tyiswbitwmnw tyewmutputwwavefmr wwyenw

MOEN=1wandwCoxENwoyaneeswfrm w0wtmw1g 

0:wDisablewOox/OoxNwmutput 

1:wOox/OoxNwfirstwmutptuswinvalidwlevelw(tyewspeoifiowlevelwvaluewiswaffeotedw

b.wtyewpmlarit.womnfieuratimn) 

12 BRKEN R/W 

BreakwFunotimnwEnable 

0:wDisable 

1:wEnable 

Nmte:wWyenwtyewprmteotimnwlevelwisw1,wtyiswbitwoannmtwbew mdifiedgwWritinew

tmwtyiswbitwrequireswanwAPBwolmokwdela.wbefmrewuseg 

13 BRKPOL R/W 

BrakewPmlarit.wCmnfieure 

0:wTyewbrakewinputwBRKwiswvalidwatwlmwwlevel 

1:wTyewbrakewinputwBRKwiswvalidwatwyieywlevel 

Nmte:wWyenwtyewprmteotimnwlevelwisw1,wtyiswbitwoannmtwbew mdifiedgwWritinew

tmwtyiswbitwrequireswanwAPBwolmokwdela.wbefmrewuseg 

14 AOEN R/W 

Autm atiowOutputwEnable 

0:wMOENwoanwmnl.wbewsetwtmw1wb.wsmftware 

1:wMOENwoanwbewsetwtmw1wb.wsmftwarewmrwbewautm atioall.wsetwtmw1watwtyew

nextwupdateweventw(brakinewinputwiswinvalid) 

Nmte:wWyenwtyewprmteotimnwlevelwisw1,wtyiswbitwoannmtwbew mdifiedg 
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Field Name R/W Description 

15 MOEN R/W 

EnablewWavefmr wMainwOutput 

0:wDisablewtyewmutputwmfwOoxwandwOoxNwmrwfmroewtyewmutputwmfwidlewstate 

1:wWyenwCoxENwandwCCxNENwbitswmfwtyewTMR1_CCENwreeisterwarewset,w

OoxwandwOoxNwmutputswarewenabled 

Wyenw tyew brakew inputw isw valid,w itw isw olearedw tmw 0w b.w yardwarew

as.noyrmnmusl.g 

Nmte:wSettinew1wb.wsmftwarewmrwsettinew1wautm atioall.wdependswmnwAOENw

bitwmfwtyewTMR1_BDTwreeisterg 

14.6.19 DMA Control Register (TMR1_DCTRL) 

Offsetwaddress:w0x48 

Resetwvalue:w0x0000 

Field Name R/W Description 

4:0 DBADDR R/W 

DMAwBasewAddresswSetup 

Tyesewbitswdefinew tyewbasewaddresswmfwDMAw inw omntinumusw mdew (wyenw

readinewmrwwritinewTMR1_DMAwreeister),wandwDBADDRw iswdefinedwasw tyew

mffsetwfrm wtyewaddresswmfwTMR1_CTRL1wreeister: 

00000：TMR1_CTRL1 

00001：TMR1_CTRL2 

00010：TMR1_SMCTRL 

……g 

7:5 Reserved 

12:8 DBLEN R/W 

DMAwBurstwTransferwLenetywSetup 

Tyesewbitswdefinewtyewtrans issimnwlenetywandwtrans issimnwti eswmfwDMAw

inwomntinumusw mdegwTyewdatawtrans ittedwoanwbew16wbitswandw8wbitsg 

Wyenw readine/writinewTMR1_DMADDRw reeister,w tyew ti erwwillw omnduotwaw

omntinumuswtrans issimn; 

00000:wTrans issimnwmnoe 

00001:wTrans issimnwtwioe 

00010:wTrans issimnwfmrwtyreewti es 

…… 

10001:wTrans issimnwfmrw18wti es 

Tyewtrans issimnwaddresswfmr ulawiswaswfmllmws: 

Trans issimnw address=TMR1_CTRL1w addressw (slavew address)w

+DBADDR+DMAwindex;wDMAwindex=DBLEN 

Fmrwexa ple:wDBLEN=7,wDBADDR=TMR1_CTRL1w(slavewaddress)w eansw

tyewaddresswmfwtyewdatawtmwbewtrans itted,wwyilewtyewTMR1_CTRL1waddressw

+DBADDR+7w eanswtyewaddresswmfwtyewdatawtmwbewwritten/readg 

Datawtrans issimnwwillwmoourwtm:wTMR1_CTRL1waddressw+wsevenwreeistersw

startinewfrm wDBADDRg 

Tyewdatawtrans issimnwwillwoyaneewaoomrdinewtmwdifferentwDMAwdatawlenety: 

Wyenwtyewtrans issimnwdatawiswsetwtmw16wbits,wtyewdatawwillwbewtrans ittedwtmw

sevenwreeistersg 

Wyenwtyewtrans issimnwdatawiswsetwtmw8wbits,wtyewdatawmfwtyewfirstwreeisterwisw

tyewMSBwbitwmfwtyewfirstwdata,wtyewdatawmfwtyewseomndwreeisterwiswtyewLSBwbitw

mfwtyewfirstwdata,wandwtyewdatawwillwstillwbewtrans ittedwtmwsevenwreeistersg 

15:13 Reserved 
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14.6.20 DMA Address Register of Continuous Mode (TMR1_DMADDR) 

Offsetwaddress:w0x4C 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 DMADDR R/W 

DMAwReeisterwfmrwBurstwTransfer 

ReadwmrwwritewmperatimnwaooesswmfwTMR1_DMADDRwreeisterw a.wleadwtmw

aooesswtmwtyewreeisterwinwtyewfmllmwinewaddress: 

TMR1_CTRL1waddressw+w(DBADDR+DMAwindex)w×4 

Wyerein: 

“TMR1_CTRL1w address”w isw tyew addressw mfw omntrmlw reeisterw 1w

(TMR1_CTRL1); 

“DBADDR”wiswtyewbasewaddresswdefinedwinwTMR1_DCTRLwreeister; 

“DMAwindex”wiswtyewmffsetwautm atioall.womntrmlledwb.wDMA,wandwitwdependsw

mnwDBLENwdefinedwinwTMR1_DCTRLwreeisterg 
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15 General-Purpose Timer (TMR2/3/4) 

15.1 Introduction 

Tyeweeneral-purpmsewti erwtakeswtyewti ewbasewunitwaswtyewomre,wandwyaswtyew

funotimnswmfwinputwoapturewandwmutputwom pare,wandwoanwbewusedwtmw easurewtyew

pulsewwidty,wfrequeno.wandwdut.wo.ole,wandweeneratewtyewmutputwwavefmr gw

Inoludewaw16-bitwautmwrelmadwomunterw(realizewup,wdmwnwandwoenter-alienedw

omuntine)g 

Tyewti erswarewindependentwmfweaoywmtyer,wandwtye.woanwaoyievew

s.noyrmnizatimnwandwoasoadineg 

15.2 Main Characteristics 

(1) Timebase unit 

⚫ Cmunter:w16-bitwomunter,wsuppmrtinewomunt-up,womunt-dmwnwandwoenter-

alienedwomunt 

⚫ Presoaler:w16-bitwprmera  ablewpresoaler 

⚫ Autmrelmadwfunotimn 

(2) Clock source selection 

⚫ Internalwolmok 

⚫ Externalwinput 

⚫ Internalwtrieeer 

(3) Input function 

⚫ Cmuntinewfunotimn 

⚫ PWMwinput 

⚫ Enomderwinterfaoew mde 

(4) Output function 

⚫ PWMwmutputw mde 

⚫ Fmroedwmutputw mde 

⚫ Sinele-pulsew mde 

(5) Master/Slave mode controller of timer 

⚫ Ti erswoanwbews.noyrmnizedwandwoasoaded 

⚫ Suppmrtw ultiplewslavew mdeswandws.noyrmnizatimnwsienals 

(6) Interrupt and DMA request event 

⚫ Updateweventw(omunterwmverrun/underrun,womunterwinitializatimn) 

⚫ Trieeerweventw(omunterwstart,wstmp,winternal/externalwtrieeer) 

⚫ Inputwoapture 

⚫ Outputwom pare 
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15.3 Structure Block Diagram 

Fieurew44wGeneral-PurpmsewTi erwTMR2/3/4wStruoturewBlmokwDiaera  
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15.4 Functional Description 

15.4.1 Clock source selection 

Tyeweeneral-purpmsewti erwyaswtyreewolmokwsmuroesg 

Internal clock 

ItwiswTMRx_CLKwfrm wRCM,wna el.wtyewdrivinewolmokwmfwtyewti er;wwyenwtyew

slavew mdewomntrmllerwiswdisabled,wtyewolmokwsmuroewCK_PSCwmfwtyewpresoalerwisw

drivenwb.wtyewinternalwolmokwCK_INTg 

External clock mode 1 

The input channels TI1/2/3/4 from the timer itself generate trigger signals after 

polarity selection and filtering, which are then connected to the slave mode 

controller to control the operation of the counter. Specifically, the input on 

channel 1 undergoes both rising and falling edge detection, and the resulting 
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pulse signals are logically Ored to form the TI1F_ED signal, also known as the 

TIF_ED dual-edge signal. Notably, PWM input can only be provided by TI1 or 

TI2. 

Internal trigger input 

Tyewti erwiswsetwtmwwmrkwinwslavew mde,wandwtyewolmokwsmuroewiswtyewmutputwsienalw

mfwmtyerwti ersgwAtwtyiswti e,wtyewolmokwsmuroewyaswnmwfilterine,wandwtyew

s.noyrmnizatimnwmrwoasoadinewbetweenwti erswoanwbewrealizedgwTyew asterw mdew

ti erwoanwreset,wstart,wstmpwmrwprmvidewolmokwfmrwtyewslavew mdewti erg 

15.4.2 Timebase unit 

Tyewti ewbasewunitwinwtyeweeneral-purpmsewti erwomntainswtyreewreeisters 

⚫ Cmunterwreeisterw(CNT)w16wbits 

⚫ Autmrelmadwreeisterw(AUTORLD)w16wbits 

⚫ Presoalerw(PSC)w16wbits 

Counter CNT 

Tyerewarewtyreewomuntinew mdeswfmrwtyewomunterwinwtyeweeneral-purpmsewti er: 

⚫ Cmunt-upw mde 

⚫ Cmunt-dmwnw mde 

⚫ Center-alienedw mde 

Count-up mode 

Setwtmwtyewomunt-upw mdewb.womnfieurinewCNTDIRwbitwmfwomntrmlwreeisterw

(TMRx_CTRL1)g 

Wyenwtyewomunterwiswinwomunt-upw mde,wtyewomunterwwillwomuntwupwfrm w0;wever.w

ti ewawpulsewisweenerated,wtyewomunterwwillwinoreasewb.w1wandwwyenwtyewvaluewmfw

tyewomunterw(TMRx_CNT)wiswequalwtmwtyewvaluewmfwtyewautmwrelmadw

(TMRx_AUTORLD),wtyewomunterwwillwstartwtmwomuntwfrm w0waeain,wawomunt-upw

mverrunweventwwillwbeweenerated,wandwtyewvaluewmfwtyewautmwrelmadw

(TMRx_AUTORLD)wiswwrittenwinwadvanoeg 

Wyenwtyewomunterwmverruns,wanwupdateweventwwillwbeweeneratedgwAtwtyiswti e,wtyew

autmwrelmadwsyadmwwreeisterwandwtyewpresoalerwbufferwwillwbewupdatedgwTyew

updateweventwoanwbewdisabledwb.womnfieurinewUDwbitwmfwomntrmlwreeisterw

TMRx_CTRL1g 



 

wwwwgeeey.gom w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w Paeew 164 

Fieurew45wTi inewDiaera wmfwCmunt-upwMmdewwyenwDivisimnwFaotmrwisw1wmrw2 

CNT_EN

CK_CNT

21 22 23 24 25 26 27 00 01 02 03 04Counter register

Counter overrun

Update event

CK_PSC

PSC=1

CK_CNT

05 06

0024 0025 0026 0000 0001 0002 0003

Counter overrun

Update event

PSC=2

Counter register

 

Count-down mode 

Setwtmwtyewomunt-dmwnw mdewb.womnfieurinewCNTDIRwbitwmfwomntrmlwreeisterw

(TMRx_CTRL1)g 

Wyenwtyewomunterwiswinwomunt-dmwnw mde,witwwillwstartwtmwomuntwdmwnwfrm wtyew

valuewmfwtyewautmwrelmadw(TMRx_AUTORLD);wever.wti ewawpulsewisweenerated,w

tyewomunterwwillwdeoreasewb.w1wandwwyenwitwbeom esw0,wtyewomunterwwillwstartwtmw

omuntwaeainwfrm w(TMRx_AUTORLD),w eanwyile,wawomunt-dmwnwmverrunweventw

willwbeweenerated,wandwtyewvaluewmfwtyewautmwrelmadw(TMRx_AUTORLD)wiswwrittenw

inwadvanoeg 

Wyenwtyewomunterwmverruns,wanwupdateweventwwillwbeweeneratedgwAtwtyiswti e,wtyew

autmwrelmadwsyadmwwreeisterwandwtyewpresoalerwbufferwwillwbewupdatedgwTyew

updateweventwoanwbewdisabledwb.womnfieurinewtyewUDwbitwmfwtyewTMRx_CTRL1w

reeisterg 
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Fieurew46wTi inewDiaera wmfwCmunt-dmwnwMmdewwyenwDivisimnwFaotmrwisw1wmrw2 

CNT_EN

CK_CNT

06 05 04 03 02 01 00 26 25 24 23 22Counter register

Counter overrun

Update event

CK_PSC

PSC=1

CK_CNT

21 20

0002 0001 0000 0026 0025 0024 0023

Counter overrun

Update event

PSC=2

Counter register

 

Center-aligned mode 

Setwtmwtyewoenter-alienedw mdewb.womnfieurinewCNTDIRwbitwmfwomntrmlwreeisterw

(TMRx_CTRL1)g 

Wyenwtyewomunterwiswinwoenter-alienedw mde,wtyewomunterwomuntswupwfrm w0wandw

wyenwitwreaoyeswtyewvaluewmfwautmwrelmadw(TMRx_AUTORLD),witwomuntswdmwnwtmw

0wfrm wtyewvaluewmfwtyewautmwrelmadw(TMRx_AUTORLD),wwyioywwillwrepeat;winw

omuntinewup,wwyenwtyewomunterwvaluewisw(AUTORLD-1),wawomunterwmverrunweventw

willwbeweenerated;winwomuntinewdmwn,wwyenwtyewomunterwvaluewisw1,wawomunterw

underrunweventwwillwbeweeneratedg 
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Fieurew47wTi inewDiaera wmfwCenter-AlienedwMmdewwyenwDivisimnwFaotmrwisw1wmrw2 

CNT_EN

CK_CNT
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Counter underrun

Counter overrun
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PSC=1

CK_CNT

00 01

0003 0002 0001 0000 0001 0002 0003

Counter overrun

Update event

PSC=2

Counter register

Update event

 

Prescaler PSC 

Tyewpresoalerwisw16wbitswandwprmera  able,wandwitwoanwdividewtyewolmokw

frequeno.wmfwtyewomunterwtmwan.wvaluewwityinw1~65536w(omntrmlledwb.wTMRx_PSCw

reeister),wandwafterwfrequeno.wdivisimn,wtyewolmokwwillwdrivewtyewomunterwCNTwtmw

omuntgwTyewpresoalerwyaswawbuffer,wwyioywoanwbewoyaneedwdurinewrunnineg 

15.4.3 Input capture 

Input capture channel 

Tyeweeneral-purpmsewti erwyaswfmurwindependentwoapture/om parewoyannels,w

eaoywmfwwyioywiswsurrmundedwb.wawoapture/om parewreeisterg 

Inwtyewinputwoapture,wtyew easuredwsienalwwillwenterwfrm wtyewexternalwpinw

T1/2/3/4wmfwtyewti er,wfirstwpasswtyrmueywtyewedeewdeteotmrwandwinputwfilter,wandw

tyenwenterwtyewoapturewoyannelsgwEaoywoapturewoyannelwyaswawomrrespmndinew

oapturewreeistergwWyenwtyewoapturewmoours,wtyewvaluewmfwtyewomunterwCNTwwillwbew

latoyedwinwtyewoapturewreeisterwCCxgwBefmrewenterinewtyewoapturewreeister,wtyew

sienalwwillwpasswtyrmueywtyewpresoalerwtmwsetwymww an.weventswtmwoapturewatwaw

ti eg 

Input capture application 



 

wwwwgeeey.gom w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w Paeew 167 

Inputwoapturewiswusedwtmwoapturewexternalwevents,wandwoanweivewtyewti ewflaewtmw

indioatewtyewmoourrenoewti ewmfwtyeweventwandw easurewtyewpulsewju pwedeew

eventsw( easurewtyewfrequeno.wmrwpulsewwidty),wfmrwexa ple,wifwtyewseleotedw

edeewappearswmnwtyewinputwpin,wtyewTMRx_CCxwreeisterwwillwoapturewtyewourrentw

valuewmfwtyewomunterwandwtyewCCxIFLGwbitwmfwtyewstatuswreeisterwTMRx_STSwwillw

bewsetwtmw1;wifwCCxIEN=1,wanwinterruptwwillwbeweeneratedg 

Inwoapturew mde,wtyewti ine,wfrequeno.,wo.olewandwdut.wo.olewmfwawwavefmr woanw

bew easuredgwInwtyewinputwoapturew mde,wtyewedeewseleotimnwiswsetwtmwrisinewedeew

deteotimngwWyenwtyewrisinewedeewappearswmnwtyewoapturewoyannel,wtyewfirstw

oapturewmoours,watwtyiswti e,wtyewvaluewmfwtyewomunterwCNTwwillwbewlatoyedwinwtyew

oapturewreeisterwCCx;watwtyewsa ewti e,witwwillwenterwtyewoapturewinterrupt,waw

oapturewwillwbewreomrdedwinwtyewinterruptwservioewprmera wandwtyewvaluewwillwbew

reomrdedgwWyenwtyewnextwrisinewedeewiswdeteoted,wtyewseomndwoapturewmoours,wtyew

valuewmfwomunterwCNTwwillwbewlatoyedwinwoapturewreeisterwCCxwaeain,watwtyiswti e,w

itwwillwenterwtyewoapturewinterruptwaeain;wreadwtyewvaluewmfwoapturewreeisterwandw

tyewo.olewmfwtyiswpulsewsienalwwillwbewmbtainedwb.woaptureg 

15.4.4 Output compare 

Tyerewareweieytw mdeswmfwmutputwom pare:wfreeze,woyannelwxwiswvalidwwyenw

 atoyine,woyannelwxwiswinvalidwwyenw atoyine,wflip,wfmroewtmwinvalid,wfmroewtmwvalid,w

PWMw mdew1wandwPWMw mdew2,wwyioywarewomnfieuredwb.wOCxMODwbitwinw

TMR_CCMxwreeisterwandwoanwomntrmlwtyewwavefmr wmfwmutputwsienalwinwmutputw

om parew mdeg 

Output compare application 

Inwtyewmutputwom parew mde,wtyewpmsitimn,wpmlarit.,wfrequeno.wandwti ewmfwtyew

pulseweeneratedwb.wtyewti erwoanwbewomntrmlledg 

Wyenwtyewvaluewmfwtyewomunterwiswequalwtmwtyatwmfwtyewoapture/om parewreeister,w

tyewoyannelwmutputwoanwbewsetwaswyieywlevel,wlmwwlevelwmrwflipwb.womnfieurinewtyew

OCxMODwbitwinwTMRx_CCMxwreeisterwandwtyewCCxPOLwbitwinwtyewmutputwpmlarit.w

TMRx_CCENwreeisterg 

WyenwCCxIFLG=1winwTMRx_STSwreeister,wifwCCxIEN=1winwTMRx_DIENwreeister,w

anwinterruptwwillwbeweenerated;wifwCCDSEL=1winwTMRx_CTRL2wreeister,wawDMAw

requestwwillwbeweeneratedg 

15.4.5 PWM output mode 

PWMw mdewiswpulsewsienalwtyatwoanwbewadjustedwb.wexternalwmutputwmfwtyewti ergw

Tyewpulsewwidtywmfwtyewsienalwiswdeter inedwb.wtyewvaluewmfwtyewom parewreeisterw

CCx,wandwtyewo.olewiswdeter inedwb.wtyewvaluewmfwtyewautmwrelmadwAUTORLDg 

PWMwmutputw mdewomntainswPWMw mdew1wandwPWMw mdew2;wPWMw mdew1wandw

PWMw mdew2warewdividedwintmwomunt-up,womunt-dmwnwandwedeewalien entw

omuntine;winwPWMw mdew1,wifwtyewvaluewmfwtyewomunterwCNTwiswlesswtyanwtyewvaluew
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mfwtyewom parewreeisterwCCx,wtyewmutputwlevelwwillwbewvalid;wmtyerwise,witwwillwbew

invalidg 

Setwtyewti inewdiaera winwPWMwMmdew1wwyenwCCx=5,wAUTORLD=7: 

Fieurew48wTi inewDiaera wmfwPWM1wCmunt-upwMmde 

AUTORLD

CCx

OCXREF

 

Fieurew49wTi inewDiaera wmfwPWM1wCmunt-dmwnwMmde 

CCx

AUTORLD

OCXREF

 

Fieurew50wTi inewDiaera wmfwPWM1wCenter-AlienedwMmde 

AUTORLD

CCx

OCXREF

 

InwPWMw mdew2,wifwtyewvaluewmfwtyewomunterwCNTwiswlesswtyanwtyatwmfwtyewom parew

reeisterwCCx,wtyewmutputwlevelwwillwbewinvalid;wmtyerwise,witwwillwbewvalidg 

Setwtyewti inewdiaera winwPWMwMmdew2wwyenwCCx=5,wAUTORLD=7: 
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Fieurew51wTi inewDiaera wmfwPWM2wCmunt-upwMmde 

CCx

AUTORLD

OCxREF

 

Fieurew52wTi inewDiaera wmfwPWM2wCmunt-dmwnwMmde 

CCx

AUTORLD

OCxREF

 

Fieurew53wTi inewDiaera wmfwPWM2wCenter-AlienedwMmde 

CCx

AUTORLD

OCxREF

 

15.4.6 PWM input mode 

PWMwinputw mdewiswawpartioularwoasewmfwinputwoaptureg 

InwPWMwinputw mde,waswmnl.wTI1FP1wandwTI1FP2warewomnneotedwtmwtyewslavew

 mdewomntrmller,winputwoanwbewperfmr edwmnl.wtyrmueywtyewoyannelswTMRx_CH1w

andwTMRx_CH2,wwyioywneedwtmwmooup.wtyewoapturewreeisterswmfwCH1wandwCH2g 
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InwtyewPWMwinputw mde,wtyewPWMwsienalwenterswfrm wTMRx_CH1,wandwtyew

sienalwwillwbewdividedwintmwtwmwoyannels,wmnewoanw easurewtyewo.olewandwtyew

mtyerwoanw easurewtyewdut.wo.olegwInwtyewomnfieuratimn,witwiswmnl.wrequiredwtmwsetw

tyewpmlarit.wmfwmnewoyannel,wandwtyewmtyerwwillwbewautm atioall.womnfieuredwwityw

tyewmppmsitewpmlarit.g 

Inwtyisw mde,wtyewslavew mdewomntrmllerwsymuldwbewomnfieuredwaswtyewresetw mdew

(SMFSELwbitwmfwTMRx_SMCTRLwreeister)g 

Fieurew54wTi inewDiaera winwPWMwInputwMmde 

0005 0000 0001 0002 0003 0004 0005 0000

TI1

TMRx_CNT

TMRx_CC1

TMRx_CC2

IC1 capture
IC2 capture
Counter reset

IC2 capture
Pulse width

The value is latched in
TMRx_CC1

IC1 capture
Period

The value is latched in
TMRx_CC2

0003

0005

 

15.4.7 Single-pulse mode 

Tyewsinele-pulsew mdewiswawspeoialwoasewmfwti erwom parewmutput,wandwiswalsmwaw

speoialwoasewmfwPWMwmutputw mdeg 

SetwSPMENwbitwmfwTMRx_CTRL1wreeister,wandwseleotwtyewsinele-pulsew mdegw

Afterwtyewomunterwiswstarted,wawoertainwnu berwmfwpulseswwillwbewmutputwbefmrewtyew

updateweventwmooursgwWyenwanwupdateweventwmoours,wtyewomunterwwillwstmpw

omuntine,wandwtyewsubsequentwPWMwwavefmr wmutputwwillwnmwlmneerwbewoyaneedg 

Afterwawoertainwomntrmllablewdela.,wawpulsewwitywomntrmllablewpulsewwidtywisw

eeneratedwinwsinele-pulsew mdewtyrmueywtyewprmera gwTyewdela.wti ewiswdefinedw

b.wtyewvaluewmfwTMRx_CCxwreeister;winwtyewomunt-upw mde,wtyewdela.wti ewiswCCxw

andwtyewpulsewwidtywiswAUTORLD-CCx;winwtyewomunt-dmwnw mde,wtyewdela.wti ew

iswAUTORLD-CCxwandwtyewpulsewwidtywiswCCxg 
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Fieurew55wTi inewDiaera wmfwSinele-PulsewMmde 

tDELAYtPULSE

AUTORLD

CC1

OCxREF

OCx

 

15.4.8 Forced output mode 

Inwtyewfmroedwmutputw mde,wtyewom parismnwresultwiswienmred,wandwtyew

omrrespmndinewlevelwiswdireotl.wmutputwaoomrdinewtmwtyewomnfieuratimnwinstruotimng 

⚫ CCxSEL=00wfmrwTMRx_CCMxwreeister,wsetwCCxwoyannelwaswmutput 

⚫ OCxMOD=100/101wfmrwTMRx_CCMxwreeister,wsetwtmwfmroewOCxREFw

sienalwtmwinvalid/valid 

Inwtyisw mde,wtyewomrrespmndinewinterruptwandwDMAwrequestwwillwstillwbew

eeneratedg 

15.4.9 Encoder interface mode 

Tyewenomderwinterfaoew mdewiswequivalentwtmwanwexternalwolmokwwitywdireotimnw

seleotimngwInwtyewenomderwinterfaoew mde,wtyewomntentwmfwtyewti erwoanwalwa.sw

indioatewtyewpmsitimnwmfwtyewenomderg 

Tyew etymdwmfwseleotinewenomderwinterfaoewiswaswfmllmws: 

⚫ B.wsettinewSMFSELwbitwmfwTMRx_SMCTRLwreeister,wsetwtyewomunterwtmw

omuntwmnwtyewedeewmfwTI1woyannelw/TI2woyannel,wmrwomuntwmnwtyewedeew

mfwTI1wandwTI2watwtyewsa ewti eg 

⚫ Seleotwtyewpmlarit.wmfwTI1wandwTI2wb.wsettinewtyewCC1POLwandw

CC2POLwbitswmfwTMRx_CCENwreeisterg 

⚫ Seleotwtmwfilterwmrwnmtwb.wsettinewtyewIC1FwandwIC2Fwbitswmfw

TMRx_CCM1wreeisterg 

TyewtwmwinputwTI1wandwTI2woanwbewusedwaswtyewinterfaoewmfwinore entalw

enomdergwTyewomunterwiswdrivenwb.wtyeweffeotivewju pwmfwtyewsienalswTI1FP1w

andwTI2FP2wafterwfilterinewandwedeewseleotimnwinwTI1wandwTI2g 

Tyewomuntwpulsewandwdireotimnwsienalwareweeneratedwaoomrdinewtmwtyewinputw

sienalswmfwTI1wandwTI2 

⚫ Tyewomunterwwillwomuntwup/dmwnwaoomrdinewtmwtyewju pinewsequenoewmfw

tyewinputwsienal 
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⚫ SetwCNTDIRwmfwomntrmlwreeisterwTMRx_CTRL1wtmwbewread-mnl.w

(CNTDIRwwillwbewre-oaloulatedwduewtmwju pinewmfwan.winputwend) 

Tyewoyaneew eoyanis wmfwomunterwomuntwdireotimnwiswsymwnwinwtyewfieurewbelmw: 

Tablew48wRelatimnsyipwbetweenwCmuntwDireotimnwandwEnomder 

Effective edge Count only in TI1 Count only in TI2 
Count in both TI1 

and TI2 

Levelwmfwrelativewsienal Hiey Lmw Hiey Lmw Hiey Lmw 

TI1FP1 

Risinew

Edee 
— 

Cmuntw

dmwn 
Cmuntwup 

Cmuntw

dmwn 
Cmuntwup 

Fallinew

Edee 
Cmuntwup 

Cmuntw

dmwn 
Cmuntwup 

Cmuntw

dmwn 

TI2FP2 

Risinew

Edee 
Cmuntwup 

Cmuntw

dmwn 
— 

Cmuntwup 
Cmuntw

dmwn 

Fallinew

Edee 

Cmuntw

dmwn 
Cmuntwup 

Cmuntw

dmwn 
Cmuntwup 

Tyewexternalwinore entalwenomderwoanwbewdireotl.womnneotedwwitywMCU,wnmtw

needinewexternalwinterfaoewlmeio,wsmwtyewom paratmrwiswusedwtmwomnvertwtyew

differentialwmutputwmfwtyewenomderwtmwdieitalwsienalwtmwinoreasewtyewi  unit.wtmw

nmisewinterferenoeg 

A mnewtyewfmllmwinewexa ples: 

⚫ IC1FP1wisw appedwtmwTI1 

⚫ IC2FP2wisw appedwtmwTI2 

⚫ NeityerwIC1FP1wnmrwIC2FP2wiswpyase-invertine 

⚫ Tyewinputwsienalwiswvalidwatwtyewrisinewedeewandwfallinewedee 

⚫ Enablewtyewomunter 

Fieurew56wOperatimnwInstanoewmfwCmunterwinwEnomderwMmde 

TI1

TI2

Counter
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Fmrwexa ple,wwyenwTI1wiswatwlmwwlevel,wandwTI2wiswinwrisinewedeewstate,wtyew

omunterwwillwomuntwupg 

Fieurew57wEnomderwInterfaoewMmdewInstanoewwitywIC1FP1wInvertedw  

TI1

TI2

Counter

 

Fmrwexa ple,wwyenwTI1wiswatwlmwwlevel,wandwtyewrisinewedeewmfwTI2wju ps,wtyew

omunterwwillwomuntwdmwng 

15.4.10 Slave mode 

TMRxwti erwoanws.noyrmnizewexternalwtrieeer: 

⚫ Resetw mde 

⚫ Gatedw mde 

⚫ Trieeerw mde 

SMFSELwbitwinwTMRx_SMCTRLwreeisterwoanwbewsetwtmwseleotwtyew mdeg 

SMFSEL=100wsetwtyewresetw mde,wSMFSEL=101wsetwtyeweatedw mde,wandw

SMFSEL=110wsetwtyewtrieeerw mdeg 

Inwtyewresetw mde,wwyenwawtrieeerwinputweventwmoours,wtyewomunterwandwpresoalerw

willwbewinitialized,wandwtyewrisinewedeewmfwtyewseleotedwtrieeerwinputw(TRGI)wwillw

reinitializewtyewomunterwandweeneratewawsienalwtmwupdatewtyewreeisterg 

Inwtyeweatedw mde,wtyewenablewmfwtyewomunterwdependswmnwtyewyieywlevelwmfwtyew

seleotedwinputwendgwWyenwtyewtrieeerwinputwiswyiey,wtyewolmokwmfwtyewomunterwwillw

bewenabledgwOnoewtyewtrieeerwinputwbeom eswlmw,wtyewomunterwwillwstmpw(butwnmtw

bewreset)gwTyewstartwandwstmpwmfwtyewomunterwarewomntrmlledg 

Inwtyewtrieeerw mde,wtyewenablewmfwtyewomunterwdependswmnwtyeweventwmnwtyew

seleotedwinput,wtyewomunterwwillwbewenabledwatwtyewrisinewedeewmfwtyewtrieeerwinputw

(butwnmtwbewreset),wandwmnl.wtyewstartwmfwtyewomunterwiswomntrmlledg 

15.4.11 Timer interconnection 

Referwtmwtyewseotimnw“Ti erwInteromnneotimn”wmfwTMR1wfmrwdetailsg 
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15.4.12 Interrupt and DMA request 

Tyewti erwoanweeneratewanwinterruptwwyenwanweventwmoourswdurinewmperatimn: 

⚫ Updateweventw(omunterwmverrun/underrun,womunterwinitializatimn) 

⚫ Trieeerweventw(omunterwstart,wstmp,winternalwtrieeer) 

⚫ Capture/Cm parewevent 

Sm ewinternalwinterruptweventswoanweeneratewDMAwrequests,wandwspeoialw

interfaoeswoanwenablewmrwdisablewtrieeerwDMAwrequestsg 

15.4.13 Clock function test 

TMR3woanw apwdifferentwolmokwsmuroeswtmwCH2wb.womnfieurinewtyewOPTwreeister,w

andwtyewfrequeno.wmfwtyiswolmokwoanwtyenwbew easuredwb.wutilizinewtyewinputw

oapturewfunotimng 

15.5 Register Address Mapping 

Inwtyewfmllmwinewtable,wallwreeisterswmfwTMR3/TMR4warew appedwtmwaw16-bitw

addressablew(addressine)wspaoeg 

Tablew49wTMR3wandwTMR4wReeisterwAddresswMappine 

Register name Description 
Offset 

address 

TMRx_CTRL1 Cmntrmlwreeisterw1 0x00 

TMRx_CTRL2 Cmntrmlwreeisterw2 0x04 

TMRx_SMCTRL Slavew mdewomntrmlwreeister 0x08 

TMRx_DIEN DMA/Interruptwenablewreeister 0x0C 

TMRx_STS Statuswreeister 0x10 

TMRx_CEG Cmntrmlweventweeneratimnwreeister 0x14 

TMRx_CCM1 Capture/Cm parew mdewreeisterw1 0x18 

TMRx_CCM2 Capture/Cm parew mdewreeisterw2 0x1C 

TMRx_CCEN Capture/Cm parewenablewreeister 0x20 

TMRx_CNT Cmunterwreeister 0x24 

TMRx_PSC Presoalewreeister 0x28 

TMRx_AUTORLD Autmwlmadwreeister 0x2C 

TMRx_CC1 Cyannelw1woapture/om parewreeister 0x34 

TMRx_CC2 Cyannelw2woapture/om parewreeister 0x38 

TMRx_CC3 Cyannelw3woapture/om parewreeister 0x3C 

TMRx_CC4 Cyannelw4woapture/om parewreeister 0x40 

TMRx_DCTRL DMAwomntrmlwreeister 0x48 
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Register name Description 
Offset 

address 

TMRx_DMADDR DMAwaddresswreeisterwmfwomntinumusw mde 0x4C 

TMR3_OPT InputwCyannelwRe appinewReeister 0x50 

15.6 Register Functional Description 

15.6.1 Control Register 1 (TMRx_CTRL1) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000 

Field Name R/W Description 

0 CNTEN R/W 

CmunterwEnable 

0:wDisable 

1:wEnable 

Wyenwtyewti erwiswomnfieuredwaswexternalwolmok,weatedw mdewandwenomderw

 mde,witwiswrequiredwtmwwritew1wtmwtyewbitwb.wsmftwarewtmwstartwreeularwwmrk;w

wyenwitwiswomnfieuredwaswtyewtrieeerw mde,witwoanwwritew1wb.wyardwareg 

1 UD R/W 

UpdatewDisable 

UpdateweventwoanwoausewAUTORLD,wPSCwandwCCxwtmweeneratewtyewvaluew

mfwupdatewsettineg 

0:wEnablewupdateweventw(UEV) 

Anwupdateweventwoanwmoourwinwan.wmfwtyewfmllmwinewsituatimns: 

Tyewomunterwmverruns/underruns; 

SetwUEGwbit; 

Updateweeneratedwb.wslavew mdewomntrmllerg 

1:wDisablewupdatewevent 

2 URSSEL R/W 

UpdatewRequestwSmuroewSeleot 

Ifw interruptw mrw DMAw isw enabled,w tyew updatew eventw oanw eeneratew updatew

interruptwmrwDMAwrequestgwDifferentwupdatewrequestwsmuroeswoanwbewseleotedw

b.wtyiswbitg 

0:wTyewomunterwmverrunswmrwunderruns 

SetwUEGwbit 

Updateweeneratedwb.wslavew mdewomntrmller 

1:wTyewomunterwmverrunswmrwunderruns 

3 SPMEN R/W 

SinelewPulsewMmdewEnable 

Wyenwanwupdateweventwisweenerated,wtyewmutputwlevelwmfwtyewoyannelwoanwbew

oyaneed;winwtyisw mde,wtyewCNTENwbitwwillwbewoleared,wtyewomunterwwillwbew

stmpped,wandw tyewsubsequentwmutputw levelwmfw tyewoyannelwwillwnmw lmnewbew

oyaneedg 

0:wDisable 

1:wEnable 

4 CNTDIR R/W 

CmunterwDireotimn 

Tyiswbitwiswread-mnl.wwyenwtyewomunterwiswomnfieuredwaswoenter-alienedw mdew

mrwenomderw mdeg 

0:wCmuntwup 

1:wCmuntwdmwn 
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Field Name R/W Description 

6:5 CAMSEL R/W 

SeleotwCenter-AlienedwMmdew  

Inw tyewoenter-alienedw mde,wtyewomunterwomuntswupwandwdmwnwalternatel.;w

mtyerwise,witwwillwmnl.womuntwupwmrwdmwngwDifferentwoenterwalien entw mdesw

affeotw tyew ti inewmfwsettinew tyewmutputwom parismnw interruptw flaewbitwmfw tyew

mutputwoyannelwtmw1;wwyenwtyewomunterwiswdisabledw(CNTEN=0),wseleotwtyew

oenterwalien entw mdeg 

00:wEdee-alienedw mde 

01:wCenterwalien entw mdew1w(tyewmutputwom parewinterruptwflaewbitwmfwmutputw

oyannelwiswsetwtmw1wwyenwomuntinewdmwn) 

10:wCenterwalien entw mdew2w(tyewmutputwom parewinterruptwflaewbitwmfwmutputw

oyannelwiswsetwtmw1wwyenwomuntinewup) 

11:wCenterwalien entw mdew3w(tyewmutputwom parewinterruptwflaewbitwmfwmutputw

oyannelwiswsetwtmw1wwyenwomuntinewup/dmwn) 

7 ARPEN R/W 

EnablewAutm-relmadwPrelmadwmfwTMRx_AUTORLDwReeister 

Wyenwtyewbufferwiswdisabled,w mdifioatimnwmfwTMRx_AUTORLDwb.wprmera w

willw i  ediatel.wleadwtmw mdifioatimnwmfwtyewvalueswlmadedwtmwtyewomunter;w

wyenwtyewbufferwiswenabled,w mdifioatimnwmfwTMRx_AUTORLDwb.wprmera w

willw leadw tmw mdifioatimnw mfw tyew valuesw lmadedw tmw tyew omunterw atw tyew nextw

updateweventg 

0:wDisable 

1:wEnable 

9:8 CLKDIV R/W 

ClmokwDivisimn 

Durinewtyewomnfieuratimnwmfwdeadbandwandwdieitalwfilter,wCK_INTwprmvideswtyew

olmok,wandwtyewdeadbandwandwtyewolmokwmfwtyewdieitalwfilterwoanwbewadjustedw

b.wsettinewtyiswbitg 

00:wTDTS=tCK_INT 

01:wTDTS=2×tCK_INT 

10:wTDTS=4×tCK_INT 

11:wReserved 

15:10 Reserved 

15.6.2 Control Register 2 (TMRx_CTRL2) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000 

Field Name R/W Description 

2:0 Reserved 

3 CCDSEL R/W 

SeleotwSendinewCapture/Cm parewDMAwRequest 

0:wTrans itwDMAwrequestwmfwCCxwwyenwCCxweventwmoours 

1:wTrans itwDMAwrequestwmfwCCxwwyenwanwupdateweventwmoours 
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Field Name R/W Description 

6:4 MMSEL R/W 

MasterwMmdewSienalwSeleot 

Tyewsienalswmfwti erswwmrkinewinw asterw mdewoanwbewusedwfmrwTRGO,w

tmw affeotw tyew wmrkw mfw ti ersw inw slavew  mdew andw oasoadedw wityw tyew

 asterwti er,wandwtyewspeoifiowi paotwiswrelatedwtmwtyewomnfieuratimnwmfw

slavew mdewti erg 

000:wReset;wtyewresetwsienalwmfw asterw mdewti erwiswusedwfmrwTRGO 

001:wEnable;wtyewomunterwenablewsienalwmfw asterw mdewti erwiswusedw

fmrwTRGO 

010:wUpdate;wtyewupdateweventwmfw asterw mdewti erwiswusedwfmrwTRGO 

011:wCm parewpulses;wwyenwtyew asterw mdewti erw

oaptures/om pareswsuooessfull.w(CCxIFLG=1),wawpulsewsienalwisw

mutputwfmrwTRGO 

100:wCm parew mdew1;wOC1REFwiswusedwtmwtrieeerwTRGO 

101:wCm parew mdew2;wOC2REFwiswusedwtmwtrieeerwTRGO 

110:wCm parew mdew3;wOC3REFwiswusedwtmwtrieeerwTRGO 

111:wCm parew mdew4;wOC4REFwiswusedwtmwtrieeerwTRGO 

7 TI1SEL R/W 

Ti erwInputw1wSeleot 

0:wTMRx_CH1wpinwiswomnneotedwtmwTI1winput 

1:wTMRx_CH1,wTMRx_CH2wandwTMRx_CH3wpinswarewomnneotedwtmwTI1w

inputwafterwexolusive 

15:8 Reserved 

15.6.3 Slave mode control register (TMRx_SMCTRL) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000 

Field Name R/W Description 

2:0 SMFSEL R/W 

SlavewMmdewFunotimnwSeleot 

000:wDisablew tyewslavew mde,w tyew ti erwoanwbewusedwasw asterw mdew

ti erwtmwaffeotwtyewwmrkwmfwslavew mdewti er;w ifwCTRL1_CNTEN=1,wtyew

presoalerwiswdireotl.wdrivenwb.wtyewinternalwolmokg 

001:w EnomderwMmdew 1;w aoomrdinew tmw tyew levelw mfwTI2FP2,w tyew omunterw

wmrkswatwtyewedeewmfwTI1FP1g 

010:w EnomderwMmdew 2;w aoomrdinew tmw tyew levelw mfwTI1FP1,w tyew omunterw

wmrkswatwtyewedeewmfwTI2FP2g 

011:wEnomderw mdew3;waoomrdinewtmwtyewinputwlevelwmfwtyewmtyerwsienal,wtyew

omunterwomuntswatwtyewedeewmfwTI1FP1wandwTI2FP2g 

100:w Resetw  mde;w tyew slavew  mdew ti erw resetsw tyew omunterw afterw

reoeivinew tyew risinew edeew sienalw mfwTRGIw andw eeneratesw tyew sienalw tmw

updatewtyewreeisterg 

101:wGatedw mde;wwyenwtyewslavew mdewti erwreoeiveswtyewTRGIwyieyw

levelwsienal,w tyewomunterwwillw startw tmwwmrk;wwyenw itw reoeiveswTRGIw lmww

levelwsienal,wtyewomunterwwillwstmpwwmrkine;wwyenwitwreoeiveswTRGIwyieyw

levelwsienalwaeain,wtyewti erwwillwomntinuewtmwwmrk;wtyewomunterwiswnmtwresetw

durinewtyewwymlewperimdg 

110:wTrieeerw mde,wtyewslavew mdewti erwstartswtyewomunterwtmwwmrkwafterw

reoeivinewtyewrisinewedeewsienalwmfwTRGIg 

111:wExternalwolmokw mdew1;wseleotwtyewrisinewedeewsienalwmfwTRGIwaswtyew

olmokwsmuroewtmwdrivewtyewomunterwtmwwmrkg 

3 Reserved 
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Field Name R/W Description 

6:4 TRGSEL R/W 

TrieeerwInputwSienalwSeleot 

Inwmrderw tmwavmidw eeneratinew falsewedeewdeteotimnwwyenwoyaneinew tyew

valuewmfwtyiswbit,witw ustwbewoyaneedwwyenwSMFSEL=0g 

000:wInternalwtrieeerwITR0 

001:wInternalwtrieeerwITR1 

010:wInternalwtrieeerwITR2 

011:wReserved 

100:wCyannelw1winputwedeewdeteotmrwTIF_ED 

101:wCyannelw1wpmst-filterinewti erwinputwTI1FP1 

110:wCyannelw2wpmst-filterinewti erwinputwTI2FP2 

111:wReserved 

7 MSMEN R/W 

Master/slavewMmdewEnable 

0:wInvalid 

1:wEnablewtyew aster/slavew mde 

15:8 Reserved 

Tablew50wTMRxwInternalwTrieeerwCmnneotimn 

Slave timer ITR0（TRGSEL=000） ITR1（TRGSEL=001） ITR2（TRGSEL=010） 

TMR2 TMR1 TMR3 TMR4 

TMR3 TMR1 TMR2 TMR4 

TMR4 TMR1 TMR2 TMR3 

15.6.4 DMA/Interrupt enable register (TMRx_DIEN) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000 

Field Name R/W Description 

0 UIEN R/W 

UpdatewInterruptwEnable 

0:wDisable 

1:wEnable 

1 CC1IEN R/W 

Capture/Cm parewCyannelw1wInterruptwEnable 

0:wDisable 

1:wEnable 

2 CC2IEN R/W 

Capture/Cm parewCyannelw2wInterruptwEnable 

0:wDisable 

1:wEnable 

3 CC3IEN R/W 

Capture/Cm parewCyannelw3wInterruptwEnable 

0:wDisable 

1:wEnable 

4 CC4IEN R/W 

Capture/Cm parewCyannelw4wInterruptwEnable 

0:wDisable 

1:wEnable 

5 Reserved 
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Field Name R/W Description 

6 TRGIEN R/W 

TrieeerwInterruptwEnable 

0:wDisable 

1:wEnable 

7 Reserved 

8 UDIEN R/W 

UpdatewDMAwRequestwEnable 

0:wDisable 

1:wEnable 

9 CC1DEN R/W 

Capture/Cm parewCyannelw1wDMAwRequestwEnable 

0:wDisable 

1:wEnable 

10 CC2DEN R/W 

Capture/Cm parewCyannelw2wDMAwRequestwEnable 

0:wDisable 

1:wEnable 

11 CC3DEN R/W 

Capture/Cm parewCyannelw3wDMAwRequestwEnable 

0:wDisable 

1:wEnable 

12 CC4DEN R/W 

Capture/Cm parewCyannelw4wDMAwRequestwEnable 

0:wDisable 

1:wEnable 

13 Reserved 

14 TRGDEN R/W 

TrieeerwDMAwRequestwEnable 

0:wDisable 

1:wEnable 

15 Reserved 

15.6.5 Status register (TMRx_STS) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000 

Field Name R/W Description 

0 UIFLG RC_W0 

UpdatewEventwInterruptwGeneratewFlae 

0:wNmwupdateweventwinterruptwmoours 

1:wUpdateweventwinterruptwmoourred 

Wyenwtyewomunterwvaluewiswrelmadedwmrwreinitialized,wanwupdatew

eventwwillw bew eeneratedgwTyewbitw isw setw tmw 1w b.wyardwarew andw

olearedw tmw0wb.wsmftware;wupdateweventswareweeneratedw inw tyew

fmllmwinewsituatimns: 

(1)wUD=0wmnwTMRx_CTRL1wreeister,wandwwyenwtyewvaluewmfwtyew

repeatw omunterw mverruns/underruns,w anw updatew eventw willw bew

eenerated; 

(2)wURSSEL=0wandwUD=0wmnwTMRx_CTRL1wreeister,womnfieurew

UEG=1wmnwTMRx_CEGwreeisterw tmweeneratewanwupdatewevent,w

andwtyewomunterwneedswtmwbewinitializedwb.wsmftware; 

(3)w URSSEL=0w andwUD=0wmnwTMRx_CTRL1w reeister,w andw anw

updateweventwwillwbeweeneratedwwyenwtyewomunterwiswinitializedwb.w

trieeerweventg 
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Field Name R/W Description 

1 CC1IFLG RC_W0 

Capture/Cm parewCyannelw1wInterruptwFlae 

Wyenwtyewoapture/om parewoyannelw1wiswomnfieuredwaswmutput: 

0:wNmw atoyinewmoours 

1:wTyewvaluewmfwTMRx_CNTw atoyeswtyewvaluewmfwTMRx_CC1 

Wyenwtyewoapture/om parewoyannelw1wiswomnfieuredwaswinput: 

0:wNmwinputwoapturewmoours 

1:wInputwoapturewmoours 

Wyenwaw oaptureweventw moours,w setw 1wb.wyardware;w olearw0wb.w

smftwarewmrwolearw0wwyenwreadinewTMRx_CC1wreeisterg 

2 CC2IFLG RC_W0 
Capture/Cm parewCyannelw2wInterruptwFlae 

ReferwtmwtyewdesoriptimnwmfwSTS_CC1IFLGg 

3 CC3IFLG RC_W0 
Capture/Cm parewCyannelw3wInterruptwFlae 

ReferwtmwtyewdesoriptimnwmfwSTS_CC1IFLGg 

4 CC4IFLG RC_W0 
Capture/Cm parewCyannelw4wInterruptwFlae 

ReferwtmwtyewdesoriptimnwmfwSTS_CC1IFLGg 

5 Reserved 

6 TRGIFLG RC_W0 

TrieeerwEventwInterruptwGeneratewFlae 

0:wNmwtrieeerweventwinterruptwmoours 

1:wTrieeerweventwinterruptwmoours 

Wyenw aw trieeerw eventw isw eenerated,w tyisw bitw isw setw tmw 1w b.w

yardwarewandwolearedwtmw0wb.wsmftwareg 

8:7 Reserved 

9 CC1RCFLG RC_W0 

Capture/Cm parewCyannelw1wRepetitimnwCapturewFlae 

0:wRepeatedwoapturewdmeswnmtwmoour 

1:wRepeatedwoapturewmoours 

Tyewvaluewmfw tyewomunterw iswoapturedwtmwTMRx_CCR1wreeister,w

andwCC1IFLG=1;wtyiswbitwiswsetwtmw1wb.wyardwarewandwolearedwb.w

smftwarewmnl.wwyenwtyewoyannelwiswomnfieuredwaswinputwoaptureg 

10 CC2RCFLG RC_W0 
Capture/Cm parewCyannelw2wRepetitimnwCapturewFlae 

ReferwtmwtyewdesoriptimnwmfwSTS_CC1RCFLGg 

11 CC3RCFLG RC_W0 
Capture/Cm parewCyannelw3wRepetitimnwCapturewFlae 

ReferwtmwtyewdesoriptimnwmfwSTS_CC1RCFLGg 

12 CC4RCFLG RC_W0 
Capture/Cm parewCyannelw4wRepetitimnwCapturewFlae 

ReferwtmwtyewdesoriptimnwmfwSTS_CC1RCFLGg 

15:13 Reserved 

15.6.6 Control event generation register (TMRx_CEG) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000 
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Field Name R/W Description 

0 UEG W 

UpdatewEventwGenerate 

0:wInvalid 

1:wInitializewtyewomunterwandweeneratewanwupdatewevent 

Tyiswbitwiswsetwtmw1wb.wsmftware,wandwolearedwtmw0wb.wyardwareg 

Nmte:wWyenwanwupdateweventwisweenerated,wtyewomunterwmfwtyewpresoalerwwillw

bewolearedwtmw0,wbutwtyewpresoalerwfaotmrwre ainswunoyaneedgwInwtyewomunt-

dmwnw mde,w tyewomunterw readsw tyewvaluewmfwTMRx_AUTORLD;w inwoenter-

alienedw mdewmrwomunt-upw mde,wtyewomunterwwillwbewolearedg 

1 CC1EG W 

Capture/Cm parewCyannelw1wEventwGeneratimn 

0:wInvalid 

1:wGeneratewoapture/om parewevent 

Tyiswbitwiswsetwtmw1wb.wsmftwarewandwolearedwtmw0wautm atioall.wb.wyardwareg 

IfwCyannelw1wiswinwmutputw mde: 

WyenwCC1IFLG=1,wifwCC1IENwandwCC1DENwbitswarewset,wtyewomrrespmndinew

interruptwandwDMAwrequestwwillwbeweeneratedg 

IfwCyannelw1wiswinwinputw mde: 

TyewvaluewmfwtyewoapturewomunterwiswstmredwinwTMRx_CC1wreeister;womnfieurew

CC1IFLG=1,w andw ifw CC1IENw andw CC1DENw bitsw arew alsmw set,w tyew

omrrespmndinewinterruptwandwDMAwrequestwwillwbeweenerated;watwtyiswti e,wifw

CC1IFLG=1,witwiswrequiredwtmwomnfieurewCC1RCFLG=1g 

2 CC2EG W 
Capture/Cm parewCyannelw2wEventwGeneratimn 

ReferwtmwCC1EGwdesoriptimn 

3 CC3EG W 
Capture/Cm parewCyannelw3wEventwGeneratimn 

ReferwtmwCC1EGwdesoriptimn 

4 CC4EG W 
Capture/Cm parewCyannelw4wEventwGeneratimn 

ReferwtmwCC1EGwdesoriptimn 

5 Reserved 

6 TEG W 

TrieeerwEventwGenerate 

0:wInvalid 

1:wGeneratewtrieeerwevent 

Tyiswbitwiswsetwtmw1wb.wsmftwarewandwolearedwtmw0wautm atioall.wb.wyardwareg 

15:7 Reserved 

15.6.7 Capture/Compare mode register 1 (TMRx_CCM1) 

Offsetwaddress:w0x18 

Resetwvalue:w0x0000 

Tyewti erwoanwbewomnfieuredwaswinputw(oapturew mde)wmrwmutputw(om parew mde)w

b.wCCxSELwbitgwTyewfunotimnswmfwmtyerwbitswmfwtyewreeisterwarewdifferentwinwinputw

andwmutputw mdes,wandwtyewfunotimnswmfwtyewsa ewbitwarewdifferentwinwmutputw

 mdewandwinputw mdegwTyewOoxxwinwtyewreeisterwdesoribeswtyewfunotimnwmfwtyew

oyannelwinwtyewmutputw mde,wandwtyewIoxxwinwtyewreeisterwdesoribeswtyewfunotimnwmfw

tyewoyannelwinwtyewinputw mdeg 

Output compare mode: 
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Field Name R/W Description 

1:0 CC1SEL R/W 

Capture/Cm parewCyannelw1wSeleot 

Tyiswbitwdefineswtyewinput/mutputwdireotimnwandwseleotswtyewinputwping 

00:wCC1woyannelwiswmutput 

01:wCC1woyannelwiswinput,wandwIC1wisw appedwmnwTI1 

10:wCC1woyannelwiswinput,wandwIC1wisw appedwmnwTI2 

11:wCC1woyannelwiswinput,wandwIC1wisw appedwmnwTRC,wandwmnl.wwmrkswinw

internalwtrieeerwinput 

Nmte:w Tyisw bitw oanw bew writtenw mnl.w wyenw tyew oyannelw isw olmsedw

(TMRx_CCENwreeisterwCC1EN=0)g 

2 OC1FEN R/W 

OutputwCm parewCyannelw1wFastwEnable 

0:wDisable 

1:wEnable 

Tyiswbitwiswusedwtmwi prmvewtyewrespmnsewmfwtyewoapture/om parewmutputwtmw

tyewtrieeerwinputweventg 

3 OC1PEN R/W 

OutputwCm parewCyannelw1wPrelmadwEnable 

0:w Disablew prelmadinew funotimn;w writew tyew valuew mfw TMRx_CC1w reeisterw

tyrmueywtyewprmera wandwitwwillwwmrkwi  ediatel.g 

1:w Enablew prelmadinew funotimn;w writew tyew valuew mfw TMRx_CC1w reeisterw

tyrmueywtyewprmera wandwitwwillwwmrkwafterwanwupdateweventwisweeneratedg 

Nmte:wWyenw tyew prmteotimnw levelw isw 3w andw tyew oyannelw isw omnfieuredw asw

mutput,wtyiswbitwoannmtwbew mdifiedgwWyenwtyewprelmadwreeisterwiswunoertain,w

PWMw  mdew oanw bew usedw mnl.w inw sinele-pulsew  mdew (SPMEN=1);w

mtyerwise,wtyewfmllmwinewmutputwom parewresultwiswunoertaing 

6:4 OC1MOD R/W 

OutputwCm parewCyannelw1wMmdewCmnfieure 

000:wFreezewTyewmutputwom parewyaswnmweffeotwmnwOC1REF 

001:wTyewmutputwvaluewiswyieywwyenw atoyinegwWyenwtyewvaluewmfwomunterw

CNTw atoyeswtyewvaluewCCxwmfwoapture/om parewreeister,wOC1REFwwillwbew

fmroedwtmwbewyiey 

010:wTyewmutputwvaluewiswlmwwwyenw atoyinegwWyenwtyewvaluewmfwtyewomunterw

 atoyeswtyewvaluewmfwtyewoapture/om parewreeister,wOC1REFwwillwbewfmroedw

tmwbewlmw 

011:w Outputw reversesw wyenw  atoyinegw Wyenw tyew valuew mfw tyew omunterw

 atoyesw tyewvaluewmfw tyewoapture/om parew reeister,w reversew tyew levelwmfw

OC1REF 

100:wTyewmutputwiswfmroedwtmwbewlmwgwFmroewOC1REFwtmwbewlmw 

101:wTyewmutputwiswfmroedwtmwbewyieygwFmroewOC1REFwtmwbewyiey 

110:wPWMw mdew1w(setwtmwyieywwyenwtyewomunterwvalue<mutputwom parew

value;wmtyerwise,wsetwtmwlmw) 

111:wPWMw mdew2w(setwtmwyieywwyenwtyewomunterwvalue>mutputwom parew

value;wmtyerwise,wsetwtmwlmw) 

Nmte:wWyenw tyew prmteotimnw levelw isw 3w andw tyew oyannelw isw omnfieuredw asw

mutput,wtyiswbitwoannmtwbew mdifiedgwInwPWMw mdesw1wandw2,wtyewOC1REFw

levelwoyaneeswwyenw tyewom parismnw resultw oyaneeswmrwwyenw tyewmutputw

om parew mdewoyaneeswfrm wfreezew mdewtmwPWMw mdeg 

7 Reserved 
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Field Name R/W Description 

9:8 CC2SEL R/W 

Capture/Cm parewCyannelw2wSeleot 

Tyiswbitwdefineswtyewinput/mutputwdireotimnwandwseleotswtyewinputwping 

00:wCC2woyannelwiswmutput 

01:wCC2woyannelwiswinput,wandwIC2wisw appedwmnwTI2 

10:wCC2woyannelwiswinput,wandwIC2wisw appedwmnwTI1 

11:wCC2woyannelwiswinput,wandwIC2wisw appedwmnwTRC,wandwmnl.wwmrkswinw

internalwtrieeerwinput 

Nmte:w Tyisw bitw oanw bew writtenw mnl.w wyenw tyew oyannelw isw olmsedw

(TMRx_CCENwreeisterwCC2EN=0)g 

10 OC2FEN R/W OutputwCm parewCyannelw2wFastwEnable 

11 OC2PEN R/W OutputwCm parewCyannelw2wPrelmadwEnable 

14:12 OC2MOD R/W OutputwCm parewCyannelw2wMmde 

15 Reserved 

Input capture mode: 

Field Name R/W Description 

1:0 CC1SEL R/W 

Capture/Cm parewCyannelw1wSeleot 

00:wCC1woyannelwiswmutput 

01:wCC1woyannelwiswinput,wandwIC1wisw appedwmnwTI1 

10:wCC1woyannelwiswinput,wandwIC1wisw appedwmnwTI2 

11:wCC1woyannelwiswinput,wandwIC1wisw appedwmnwTRC,wandwmnl.wwmrkswinw

internalwtrieeerwinput 

Nmte:wTyiswbitwoanwbewwrittenwmnl.wwyenwtyewoyannelwiswolmsedw(TMRx_CCENw

bitwCC1EN=0)g 

3:2 IC1PSC R/W 

InputwCapturewCyannel1wPersoalerwCmnfieure 

00:wPSC=1 

01:wPSC=2 

10:wPSC=4 

11:wPSC=8 

PSCwiswpresoalerwfaotmr;woapturewiswtrieeeredwmnoewb.wever.wPSCweventsg 
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Field Name R/W Description 

7:4 IC1F R/W 

InputwCapturewCyannelw1wFilterwCmnfieure 

0000:wDisablewfilter,wsa pledwb.wfDTS 

0001 :wDIV=1,wN=2 

0010 :wDIV=1,wN=4 

0011 :wDIV=1,wN=8 

0100 :wDIV=2,wN=6 

0101 :wDIV=2,wN=8 

0110 :wDIV=4,wN=6 

0111 :wDIV=4,wN=8 

1000 :wDIV=8,wN=6 

1001 :wDIV=8,wN=8 

1010 :wDIV=16,wN=5 

1011 :wDIV=16,wN=6 

1100 :wDIV=16,wN=8 

1101 :wDIV=32,wN=5 

1110 :wDIV=32,wN=6 

1111:wDIV=32,wN=8 

Sa plinewfrequeno.=ti erwolmokwfrequeno./DIV;wtyewfilterwlenety=N,w

indioatinewtyatwawju pwisweeneratedwb.wever.wNweventsgwTyewolmokw

frequeno.wiswtCK_INTwwyenwDIVw=1;wfmrwallwmtyerwvalues,witwiswTDTSg 

9:8 CC2SEL R/W 

Capture/Cm parewCyannelw2wSeleot 

00:wCC2woyannelwiswmutput 

01:wCC2woyannelwiswinput,wandwIC2wisw appedwmnwTI2 

10:wCC2woyannelwiswinput,wandwIC2wisw appedwmnwTI1 

11:wCC2woyannelwiswinput,wandwIC2wisw appedwmnwTRC,wandwmnl.wwmrkswinw

internalwtrieeerwinput 

Nmte:wTyiswbitwoanwbewwrittenwmnl.wwyenwtyewoyannelwiswolmsedw(TMRx_CCENw

reeisterwCC2EN=0)g 

11:10 IC2PSC R/W InputwCapturewCyannelw2wPersoalerwCmnfieure 

15:12 IC2F R/W InputwCapturewCyannelw2wFilterwCmnfieure 

15.6.8 Capture/Compare mode register 2 (TMRx_CCM2) 

Offsetwaddress:w0x1C 

Resetwvalue:w0x0000 

ReferwtmwtyewdesoriptimnwmfwtyewabmvewCCM1wreeisterg 

Output compare mode: 

Field Name R/W Description 

1:0 CC3SEL R/W 

Capture/Cm parewCyannelw3wSeleot 

Tyiswbitwdefineswtyewinput/mutputwdireotimnwandwseleotswtyewinputwping 

00:wCC3woyannelwiswmutput 

01:wCC3woyannelwiswinput,wandwIC3wisw appedwmnwTI3 

10:wCC3woyannelwiswinput,wandwIC3wisw appedwmnwTI4 

11:wCC3woyannelwiswinput,wandwIC3wisw appedwmnwTRC,wandwmnl.wwmrkswinw

internalwtrieeerwinput 

Nmte:w Tyisw bitw oanw bew writtenw mnl.w wyenw tyew oyannelw isw olmsedw

(TMRx_CCENwreeisterwCC3EN=0)g 
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Field Name R/W Description 

2 OC3FEN R/W 

RapidwEnablewOutputwCm parewCyannelw3 

0:wDisable 

1:wEnable 

Tyiswbitwiswusedwtmwi prmvewtyewrespmnsewmfwtyewoapture/om parewmutputwtmw

tyewtrieeerwinputweventg 

3 OC3PEN R/W OutputwCm parewCyannel3wPrelmadwEnable 

6:4 OC3MOD R/W OutputwCm parewCyannel3wMmdewCmnfieure 

7 Reserved 

9:8 CC4SEL R/W 

Capture/Cm parewCyannelw4wSeleot 

Tyiswbitwdefineswtyewinput/mutputwdireotimnwandwseleotswtyewinputwping 

00:wCC4woyannelwiswmutput 

01:wCC4woyannelwiswinput,wandwIC4wisw appedwmnwTI4 

10:wCC4woyannelwiswinput,wandwIC4wisw appedwmnwTI3 

11:wCC4woyannelwiswinput,wandwIC4wisw appedwmnwTRC,wandwmnl.wwmrkswinw

internalwtrieeerwinput 

Nmte:w Tyisw bitw oanw bew writtenw mnl.w wyenw tyew oyannelw isw olmsedw

(TMRx_CCENwreeisterwCC4EN=0)g 

10 OC4FEN R/W OutputwCm parewCyannel4wFastwEnable 

11 OC4PEN R/W OutputwCm parewCyannel4wBufferwEnable 

14:12 OC4MOD R/W OutputwCm parewCyannel4wMmdewCmnfieure 

15 Reserved 

Input capture mode: 

Field Name R/W Description 

1:0 CC3SEL R/W 

Capture/Cm parewCyannelw3wSeleot 

00:wCC3woyannelwiswmutput 

01:wCC3woyannelwiswinput,wandwIC3wisw appedwmnwTI3 

10:wCC3woyannelwiswinput,wandwIC3wisw appedwmnwTI4 

11:wCC3woyannelwiswinput,wandwIC3wisw appedwmnwTRC,wandwmnl.wwmrkswinw

internalwtrieeerwinput 

Nmte:wTyiswbitwoanwbewwrittenwmnl.wwyenwtyewoyannelwiswolmsedw(TMRx_CCENw

reeisterwCC3EN=0)g 

3:2 IC3PSC R/W 

InputwCapturewCyannel3wPersoalerwCmnfieure 

00:wPSC=1 

01:wPSC=2 

10:wPSC=4 

11:wPSC=8 

PSCwiswpresoalerwfaotmr;woapturewiswtrieeeredwmnoewb.wever.wPSCweventsg 

7:4 IC3F R/W InputwCapturewCyannel3wFilterwCmnfieure 
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Field Name R/W Description 

9:8 CC4SEL R/W 

Capture/Cm parewCyannelw4wSeleot 

00:wCC4woyannelwiswmutput 

01:wCC4woyannelwiswinput,wandwIC4wisw appedwmnwTI4 

10:wCC4woyannelwiswinput,wandwIC4wisw appedwmnwTI3 

11:wCC4woyannelwiswinput,wandwIC4wisw appedwmnwTRC,wandwmnl.wwmrkswinw

internalwtrieeerwinput 

Nmte:wTyiswbitwoanwbewwrittenwmnl.wwyenwtyewoyannelwiswolmsedw(TMRx_CCENw

reeisterwCC4EN=0)g 

11:10 IC4PSC R/W InputwCapturewCyannel4wPersoalerwCmnfieure 

15:12 IC4F R/W InputwCapturewCyannel4wFilterwCmnfieure 

15.6.9 Capture/Compare Enable Register (TMRx_CCEN) 

Offsetwaddress:w0x20 

Resetwvalue:w0x0000 

Field Name R/W Description 

0 CC1EN R/W 

Capture/Cm parewCyannel1wOutputwEnable 

WyenwCC1wiswomnfieuredwaswmutput: 

0:wDisablewmutput 

1:wEnablewmutput 

WyenwCC1wiswomnfieuredwaswinput: 

Tyisw bitw deter inesw wyetyerw tyew valuew CNTw mfw tyew omunterw oanw bew

oapturedwandwenterwTMRx_CC1wreeister 

0:wDisablewoapture 

1:wEnablewoapture 

1 CC1POL R/W 

Capture/Cm parewCyannel1wOutputwPmlarit.wCmnfieure 

WyenwCC1woyannelwiswomnfieuredwaswmutput: 

0:wOC1wiswaotivewyiey 

1:wOC1wiswaotivewlmw 

WyenwCC1woyannelwiswomnfieuredwaswinput: 

CC1POLwandwCC1NPOLwomntrmlwtyewpmlarit.wmfwtyewtrieeeredwmrwoapturedw

sienalswTI1FP1wandwTI2FP1watwtyewsa ewti eg 

00:wNmn-pyase-invertine/risinewedee: 

TixFP1w iswnmtwpyase-invertinew (trieeeredw inweatedwandwenomderw mde),w

andw isw oapturedw atw tyew risinew edeew mfw TixFP1w (resetw trieeer,w oapture,w

externalwolmokwandwtrieeerw mde)g 

01:wPyasewinvertine/fallinewedee: 

TixFP1wiswpyase-invertinew(trieeeredwinweatedwandwenomderw mde),wandwisw

oapturedwatw tyew fallinewedeewmfwTixFP1w (resetw trieeer,woapture,wexternalw

olmokwandwtrieeerw mde)g 

10:wReserved 

11:wNmn-pyase-invertine/Risinewandwfallinewedees: 

TixFP1wiswnmtwpyase-invertinew(trieeeredwinweatedw mde,woannmtwbewusedw

inwenomderw mde),wandwiswoapturedwatwtyewrisinewandwfallinewedeewmfwTixFP1w

(resetwtrieeer,woapture,wexternalwolmokwandwtrieeerw mde)g 

2 Reserved 
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Field Name R/W Description 

3 CC1NPOL R/W 

Capture/Cm parewCyannelw1wOutputwPmlarit.wCmnfieure 

WyenwCC1woyannelwiswomnfieuredwaswmutput: 

CC1NPOLwre ainswinwolearedwstatewallwtyewti e 

WyenwCC1woyannelwiswomnfieuredwaswinput: 

Tyiswbitw andwCC1POLwomntrmlw tyewpmlarit.wmfw tyew trieeeredwmrw oapturedw

sienalswTI1FP1wandwTI2FP1watwtyewsa ewti eg 

4 CC2EN R/W 
Capture/Cm parewCyannelw2wOutputwEnable 

ReferwtmwCCEN_CC1EN 

5 CC2POL R/W 
Capture/Cm parewCyannelw2wOutputwPmlarit.wCmnfieure 

ReferwtmwtyewdesoriptimnwmfwCCEN_CC1POLg 

6 Reserved 

7 CC2NPOL R/W 
CmnfieurewOutputwPmlarit.wmfwCapture/Cm parewCyannelw2w  

ReferwtmwtyewdesoriptimnwmfwCCEN_CC1NPOLg 

8 CC3EN R/W 
Capture/Cm parewCyannelw3wOutputwEnable 

ReferwtmwtyewdesoriptimnwmfwCCEN_CC1ENg 

9 CC3POL R/W 
Capture/Cm parewCyannelw3wOutputwPmlarit.wCmnfieure 

ReferwtmwtyewdesoriptimnwmfwCCEN_CC1POLg 

10 Reserved 

11 CC3NPOL R/W 
Capture/Cm parewCyannelw3wOutputwPmlarit.wCmnfieure 

ReferwtmwtyewdesoriptimnwmfwCCEN_CC1NPOLg 

12 CC4EN R/W 
Capture/Cm parewCyannelw4wOutputwEnable 

ReferwtmwCCEN_CC1EN 

13 CC4POL R/W 
Capture/Cm parewCyannelw4wOutputwPmlarit.wCmnfieure 

ReferwtmwtyewdesoriptimnwmfwCCEN_CC1POLg 

14 Reserved 

15 CC4NPOL R/W 
Capture/Cm parewCyannelw4wOutputwPmlarit.wCmnfieure 

ReferwtmwtyewdesoriptimnwmfwCCEN_CC1NPOLg 

Tablew51wOutputwCmntrmlwBitwmfwStandardwOoxwCyannel 

CcxEN bit Ocx output state 

0 Disablewmutputw((Oox=0,wOox_EN=0) 

1 Oox=OCxREF+wpmlarit.,wOox_EN=1 

Nmte:wTyewstatewmfwexternalwI/OwpinwomnneotedwtmwtyewstandardwOoxwoyannelwdependswmnwtyewstatewmfwtyew

OoxwoyannelwandwtyewGPIOwandwAFIOwreeistersg 

15.6.10 Counter register (TMRx_CNT) 

Offsetwaddress:w0x24 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 CNT R/W CmunterwValue 

15.6.11 Prescaler register (TMRx_PSC) 

Offsetwaddress:w0x28 
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Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 PSC R/W 
PresoalerwValue 

Clmokwfrequeno.wmfwomunterw(CK_CNT)＝fCK_PSC/(PSC+1) 

15.6.12 Auto reload register (TMRx_AUTORLD) 

Offsetwaddress:w0x2C 

Resetwvalue:w0xFFFF 

Field Name R/W Description 

15:0 AUTORLD R/W 
AutmwRelmadwValue 

Wyenwtyewvaluewmfwautmwrelmadwiswe pt.,wtyewomunterwwillwnmtwomuntg 

15.6.13 Channel 1 capture/compare register (TMRx_CC1) 

Offsetwaddress:w0x34 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 CC1 R/W 

Capture/Cm parewCyannelw1wValue 

Wyenwtyewoapture/om parewoyannelw1wiswomnfieuredwaswinputw mde: 

CC1womntainswtyewomunterwvaluewtrans ittedwb.wtyewlastwinputwoapturewoyannelw

1weventg 

Wyenwtyewoapture/om parewoyannelw1wiswomnfieuredwaswmutputw mde: 

CC1womntainswtyewvaluewourrentl.wlmadedwinwtyewoapture/om parewreeister 

Cm parewtyewvaluewCC1wmfwtyewoapturewandwom parewoyannelw1wwitywtyewvaluew

CNTwmfwtyewomunterwtmweeneratewtyewmutputwsienalwmnwOC1g 

Wyenwtyewmutputwom parewprelmadwiswdisabledw(OC1PEN=0wfmrwTMRx_CCM1w

reeister),w tyew writtenw valuew willw i  ediatel.w affeotw tyew mutputw om parismnw

results; 

Ifw tyew mutputw om parew prelmadw isw enabledw (OC1PEN=1w fmrw TMRx_CCM1w

reeister),wtyewwrittenwvaluewwillwaffeotwtyewmutputwom parismnwresultwwyenwanw

updateweventwisweeneratedg 

15.6.14 Channel 2 capture/compare register (TMRx_CC2) 

Offsetwaddress:w0x38 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 CC2 R/W 
Capture/Cm parewCyannelw2wValue 

ReferwtmwTMRx_CC1 

15.6.15 Channel 3 capture/compare register (TMRx_CC3) 

Offsetwaddress:w0x3C 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 CC3 R/W 
Capture/Cm parewCyannelw3wValue 

ReferwtmwTMRx_CC1 

15.6.16 Channel 4 capture/compare register (TMRx_CC4) 

Offsetwaddress:w0x40 
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Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 CC4 R/W 
Capture/Cm parewCyannelw4wValue 

ReferwtmwTMRx_CC1 

15.6.17 DMA Control Register (TMRx_DCTRL) 

Offsetwaddress:w0x48 

Resetwvalue:w0x0000 

Field Name R/W Description 

4:0 DBADDR R/W 

DMAwBasewAddresswSetup 

Tyesewbitswdefinew tyewbasewaddresswmfwDMAw inw omntinumusw mdew (wyenw

readinewmrwwritinewTMRx_DMADDRwreeister),wandwDBADDRwiswdefinedwasw

tyewmffsetwfrm wtyewaddresswmfwTMRx_CTRL1wreeister: 

00000：TMRx_CTRL1 

00001：TMRx_CTRL2 

00010：TMRx_SMCTRL 

……g 

7:5 Reserved 

12:8 DBLEN R/W 

DMAwBurstwTransferwLenetywSetup 

Tyesewbitswdefinewtyewtrans issimnwlenetywandwtrans issimnwti eswmfwDMAw

inwomntinumusw mdegwTyewdatawtrans ittedwoanwbew16wbitswandw8wbitsg 

Wyenw readine/writinewTMRx_DMADDRw reeister,w tyew ti erwwillw omnduotwaw

omntinumuswtrans issimn; 

00000:wTrans issimnwmnoe 

00001:wTrans issimnwtwioe 

00010:wTrans issimnwfmrwtyreewti es 

…… 

10001:wTrans issimnwfmrw18wti es 

Tyewtrans issimnwaddresswfmr ulawiswaswfmllmws: 

Trans issimnwaddress=TMRx_CTRL1waddressw(slavewaddress)w

+DBADDR+DMAwindex;wDMAwindex=DBLEN 

Fmrwexa ple:wDBLEN=7,wDBADDR=TMR4_CTRL1w(slavewaddress)w eansw

tyewaddresswmfwtyewdatawtmwbewtrans itted,wwyilewtyewTMRx_CTRL1waddressw

+DBADDR+7w eanswtyewaddresswmfwtyewdatawtmwbewwritten/read, 

Datawtrans issimnwwillwmoourwtm:wTMRx_CTRL1waddressw+wsevenwreeistersw

startinewfrm wDBADDRg 

Tyewdatawtrans issimnwwillwoyaneewaoomrdinewtmwdifferentwDMAwdatawlenety: 

Wyenwtyewtrans issimnwdatawiswsetwtmw16wbits,wtyewdatawwillwbewtrans ittedwtmw

sevenwreeisters 

Wyenwtyewtrans issimnwdatawiswsetwtmw8wbits,wtyewdatawmfwtyewfirstwreeisterwisw

tyewMSBwbitwmfwtyewfirstwdata,wtyewdatawmfwtyewseomndwreeisterwiswtyewLSBwbitw

mfwtyewfirstwdata,wandwtyewdatawwillwstillwbewtrans ittedwtmwsevenwreeistersg 

15:13 Reserved 

15.6.18 DMA address register of continuous mode (TMRx_DMADDR) 

Offsetwaddress:w0x4C 

Resetwvalue:w0x0000 
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Field Name R/W Description 

15:0 DMADDR R/W 

DMAwReeisterwfmrwBurstwTransfer 

ReadwmrwwritewmperatimnwaooesswmfwTMRx_DMADDRwreeisterw a.wleadwtmw

aooesswtmwtyewreeisterwinwtyewfmllmwinewaddress: 

TMRx_CTRL1waddressw+w(DBADDR+DMAwindex)w×4 

Wyerein: 

“TMRx_CTRL1w address”w isw tyew addressw mfw omntrmlw reeisterw 1w

(TMRx_CTRL1); 

“DBADDR”wiswtyewbasewaddresswdefinedwinwTMRx_DCTRLwreeister; 

“DMAw index”w isw tyew mffsetw autm atioall.w omntrmlledw b.w DMA,w andw itw

dependswmnwDBLENwdefinedwinwTMRx_DCTRLwreeisterg 

15.6.19 Input Channel Remapping Register (TMR3_OPT) (only for TMR3) 

Offsetwaddress:w0x50 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 RMPSEL R/W 

Ti erwInputwCyannelw2wre appinewseleotimn: 

00:wTMR3wCyannelw2womnneotedwtmwGPIO 

01:wTMR3wCyannelw2womnneotedwtmwRTCCLK 

10:wTMR3wCyannelw2womnneotedwtmwHSECLK/32 

11:wTMR3wCyannelw2womnneotedwtmwtyewMainwClmokwOutputw(MCO)gwTyisw

seleotimnw isw omnfieuredwb.w tyewMCOSELwbitw inw tyewClmokwCmnfieuratimnw

ReeisterwRCM_CFG1g 

  



 

wwwwgeeey.gom w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w Paeew 191 

16 Basic Timer (TMR6/7/8) 

16.1 Introduction 

Tyewbasiowti erwTMR6/7/8womnsistswmfwanwunsienedw16-bitwomunter,wautmwrelmadw

reeister,wpresoalerwandwtrieeerwomntrmllerg 

Tyewbasiowti erwprmvideswawti ewbasewfmrwtyeweeneral-purpmsewti ersgwTyrmueyw

omnfieuratimn,wtye.woanweeneratewDMAwrequestsw(TMR6/7)gwNmtewtyatwTMR8wdmesw

nmtwsuppmrtwDMAwrequestsg 

16.2 Main Characteristics 

(1) Counter: 16-bit counter, which can only count up 

(2) Prescaler: 16-bit programmable prescaler 

(3) Clock source: There are only internal clocks 

16.3 Structure Block Diagram 

Fieurew58wBasiowTi erwStruoturewBlmokwDiaera  

Counter CNT
Auto reload 
register

 

PSC 
prescaler

Trigger 
processing

Controller

CK_PSC

CK_CNT

Internal 
clock
CK_INT

 

16.4 Functional Description 

16.4.1 Clock source selection 

Tyewbasiowti erwiswdrivenwb.winternalwolmokwsmuroewTMRx_CLKg 

CmnfieurewtyewCNTENwbitwmfwTMRx_CTRL1wreeisterwtmwenablewtyewomunter;wwyenw

CNTENwbitwiswset,wtyewinternalwolmokwCK_INTwoanweeneratewCK_INTwtmwdrivewtyew

omunterwtyrmueywtyewomntrmllerwandwpresoalerg 

16.4.2 Timebase unit 

Tyewti ewbasewunitwinwtyewbasiowti erwomntainswtyreewreeisters: 

⚫ Cmunterwreeisterw(CNT)w16wbits 
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⚫ Autmrelmadwreeisterw(AUTORLD)w16wbits 

⚫ Presoalerw(PSC)w16wbits 

Counter CNT 

Tyewbasiowti erwmnl.wyaswmnewomuntw mde:womunt-up 

Count-up mode 

Wyenwtyewomunterwiswinwomunt-upw mde,wtyewomunterwwillwomuntwupwfrm w0;wever.w

ti ewawpulsewisweenerated,wtyewomunterwwillwinoreasewb.w1wandwwyenwtyewvaluewmfw

tyewomunterw(TMRx_CNT)wiswequalwtmwtyewvaluewmfwtyewautmwrelmadw

(TMRx_AUTORLD),wtyenwtyewomunterwwillwstartwtmwomuntwaeainwfrm w0,wawomunt-upw

mverrunweventwwillwbeweenerated,wandwtyewvaluewmfwtyewautmwrelmadw

(TMRx_AUTORLD)wiswwrittenwinwadvanoeg 

DisablewtyewupdateweventwandwsetwUDwbitwmfwTMRx_CTRL1wreeisterwtmw1g 

GeneratewtyewupdatewinterruptwmrwDMAwrequestwandwsetwURSSELwbitwinw

TMRx_CTRL1wreeisterg 

Wyenwanwupdateweventwmoours,wbmtywtyewautmwrelmadwreeisterwandwtyewpresoalerw

reeisterwwillwbewupdatedg 

Fieurew59wTi erwTi inewDiaera w(InternalwClmokwDivisimnwFaotmrwmfw1wmrw2) 

CNT_EN

CK_CNT

21 22 23 24 25 26 27 00 01 02 03 04Counter register

Counter overrun

Update event

CK_PSC

PSC=1

CK_CNT

05 06

0024 0025 0026 0000 0001 0002 0003

Counter overrun

Update event

PSC=2

Counter register
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Prescaler PSC 

Tyewpresoalerwisw16wbitswandwprmera  able,wandwitwoanwdividewtyewolmokw

frequeno.wmfwtyewomunterwtmwan.wvaluewwityinw1~65536w(omntrmlledwb.wTMRx_PSCw

reeister),wandwafterwfrequeno.wdivisimn,wtyewolmokwwillwdrivewtyewomunterwCNTwtmw

omuntgwTyewpresoalerwyaswawbuffer,wwyioywoanwbewoyaneedwdurinewrunnineg 

16.5 Register Address Mapping 

Inwtyewfmllmwinewtable,wallwreeisterswmfwTMRxwarew appedwtmwaw16-bitwaddressablew

(addressine)wspaoeg 

Tablew52wTMR6,wTMR7wandwTMR8wReeisterwAddresswMappine 

Register name Description 
Offset 

address 

TMRx_CTRL1 Cmntrmlwreeisterw1 0x00 

TMRx_DIEN DMA/Interruptwenablewreeister 0x0C 

TMRx_STS Statuswreeister 0x10 

TMRx_CEG Cmntrmlweventweeneratimnwreeister 0x14 

TMRx_CNT Cmunterwreeister 0x24 

TMRx_PSC Presoalewreeister 0x28 

TMRx_AUTORLD Autmwrelmadwreeister 0x2C 

16.6 Register Functional Description 

16.6.1 Control Register 1 (TMRx_CTRL1) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000 

Field Name R/W Description 

0 CNTEN R/W 

CmunterwEnable 

0:wDisable 

1:wEnable 

Wyenwtyewti erwiswomnfieuredwaswexternalwolmok,weatedw mdewandwenomderw

 mde,witwiswrequiredwtmwwritew1wtmwtyewbitwb.wsmftwarewtmwstartwreeularwwmrk;w

wyenwitwiswomnfieuredwaswtyewtrieeerw mde,witwoanwwritew1wb.wyardwareg 

1 UD R/W 

UpdatewDisable 

UpdateweventwoanwoausewAUTORLD,wPSCwandwCCxwtmweeneratewtyewvaluew

mfwupdatewsettineg 

0:wEnablewupdateweventw(UEV) 

Anwupdateweventwoanwmoourwinwan.wmfwtyewfmllmwinewsituatimns: 

Tyewomunterwmverruns/underruns; 

SetwUEGwbit; 

Updateweeneratedwb.wslavew mdewomntrmllerg 

1:wDisablewupdatewevent 
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Field Name R/W Description 

2 URSSEL R/W 

UpdatewRequestwSmuroewSeleot 

Ifw interruptw mrw DMAw isw enabled,w tyew updatew eventw oanw eeneratew updatew

interruptwmrwDMAwrequestgwDifferentwupdatewrequestwsmuroeswoanwbewseleotedw

b.wtyiswbitg 

0:wTyewomunterwmverrunswmrwunderruns 

SetwUEGwbit 

Updateweeneratedwb.wslavew mdewomntrmller 

1:wTyewomunterwmverrunswmrwunderruns 

Nmte:wTMR8wdmeswnmtwsuppmrtwDMAwfunotimnalit.g 

3 SPMEN R/W 

SinelewPulsewMmdewEnable 

Wyenwanwupdateweventwisweenerated,wtyewmutputwlevelwmfwtyewoyannelwoanwbew

oyaneed;winwtyisw mde,wtyewCNTENwbitwwillwbewoleared,wtyewomunterwwillwbew

stmpped,wandwtyewsubsequentwmutputwlevelwmfwtyewoyannelwwillwnmw lmnewbew

oyaneedg 

0:wDisable 

1:wEnable 

6:4 Reserved 

7 ARPEN R/W 

Autm-relmadwPrelmadwEnable 

Wyenwtyewbufferwiswdisabled,w mdifioatimnwmfwTMRx_AUTORLDwb.wprmera w

willwi  ediatel.wleadwtmw mdifioatimnwmfwtyewvalueswlmadedwtmwtyewomunter;w

wyenwtyewbufferwiswenabled,w mdifioatimnwmfwTMRx_AUTORLDwb.wprmera w

willw leadw tmw mdifioatimnwmfw tyew valuesw lmadedw tmw tyewomunterw atw tyewnextw

updateweventg 

0:wDisable 

1:wEnable 

15:8 Reserved 

16.6.2 DMA/Interrupt enable register (TMRx_DIEN) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000 

Field Name R/W Description 

0 UIEN R/W 

UpdatewInterruptwEnable 

0:wDisable 

1:wEnable 

7:1 Reserved 

8 UDIEN R/W 

UpdatewDMAwRequestwEnable 

0:wDisable 

1:wEnable 

Nmte:wTMR8wdmeswnmtwsuppmrtwDMAwfunotimnalit.g 

15:9 Reserved 

16.6.3 Status register (TMRx_STS) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000 
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Field Name R/W Description 

0 UIFLG RC_W0 

UpdatewEventwInterruptwGeneratewFlae 

0:wNmwupdateweventwinterruptwmoours 

1:wUpdateweventwinterruptwmoourred 

Wyenwtyewomunterwvaluewiswrelmadedwmrwreinitialized,wanwupdateweventwwillw

beweeneratedgwTyewbitwiswsetwtmw1wb.wyardwarewandwolearedwtmw0wb.wsmftware;w

updateweventswareweeneratedwinwtyewfmllmwinewsituatimns: 

(1)wUD=0w mnwTMRx_CTRL1w reeister,w andwwyenw tyew valuewmfw tyew repeatw

omunterwmverruns/underruns,wanwupdateweventwwillwbeweenerated; 

(2)wURSSEL=0wandwUD=0wmnwTMRx_CTRL1wreeister,womnfieurewUEG=1wmnw

TMRx_CEGwreeisterwtmweeneratewanwupdatewevent,wandwtyewomunterwneedsw

tmwbewinitializedwb.wsmftware; 

(3)wURSSEL=0wandwUD=0wmnwTMRx_CTRL1wreeister,wandwanwupdateweventw

willwbeweeneratedwwyenwtyewomunterwiswinitializedwb.wtrieeerweventg 

15:1 Reserved 

16.6.4 Control event generation register (TMRx_CEG) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000 

Field Name R/W Description 

0 UEG W 

UpdatewEventwGenerate 

0:wInvalid 

1:wInitializewtyewomunterwandweeneratewanwupdatewevent 

Tyiswbitwiswsetwtmw1wb.wsmftware,wandwolearedwtmw0wb.wyardwareg 

Nmte:wWyenwanwupdateweventwisweenerated,wtyewomunterwmfwtyewpresoalerwwillwbew

olearedwtmw0,wbutwtyewpresoalerwfaotmrwre ainswunoyaneedgwInwtyewomunt-dmwnw

 mde,w tyew omunterw readsw tyew valuew mfw TMRx_AUTORLD;w inw oenter-alienedw

 mdewmrwomunt-upw mde,wtyewomunterwwillwbewolearedg 

15:1 Reserved 

Nmte:wTyewstatewmfwexternalwI/OwpinwomnneotedwtmwtyewstandardwOoxwoyannelwdependswmnwtyewstatewmfwtyew

OoxwoyannelwandwtyewGPIOwandwAFIOwreeistersg 

16.6.5 Counter register (TMRx_CNT) 

Offsetwaddress:w0x24 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 CNT R/W CmunterwValue 

16.6.6 Prescaler register (TMRx_PSC) 

Offsetwaddress:w0x28 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 PSC R/W 
PresoalerwValue 

Clmokwfrequeno.wmfwomunterw(CK_CNT)＝fCK_PSC/(PSC+1) 

16.6.7 Auto reload register (TMRx_AUTORLD) 

Offsetwaddress:w0x2C 
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Resetwvalue:w0xFFFF 

Field Name R/W Description 

15:0 AUTORLD R/W 
AutmwRelmadwValue 

Wyenwtyewvaluewmfwautmwrelmadwiswe pt.,wtyewomunterwwillwnmtwomuntg 
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17 Independent Watchdog Timer (IWDT) 

17.1 Introduction 

Tyewindependentwwatoydmewiswusedwtmw mnitmrws.ste wfaultswoausedwb.wsmftwarew

errmrsg 

Tyewindependentwwatoydmewwillwinitiatewaws.ste wresetwwyenwtyewomunterw

deore entswtmwzermgwAdditimnall.,wifwtyewomunterwiswrelmadedwwitywawvaluewereaterw

tyanwtyewwindmwwvaluewbefmrewreaoyinewzerm,wawresetwwillwalsmwbewtrieeeredg 

Tyewindependentwwatoydmewomnsistswmfwanw8-bitwpresoalerwIWDT_PSC,waw12-bitw

dmwnwomunter,waw12-bitwrelmadwreeisterwIWDT_CNTRLD,wawke.wreeisterw

IWDT_KEY,wawstatuswreeisterwIWDT_STS,wandwawwindmwwreeisterwIWDT_WINg 

Tyewindependentwwatoydmewyaswanwindependentwolmokwsmuroe,wandwevenwifwtyew

 asterwolmokwfails,witwiswstillwvalidg 

Tyewindependentwwatoydmewiswapplioablewwyenwanwindependentwenvirmn entwisw

requiredwbutwtyewaoourao.wrequire entwiswnmtwyieyg 

17.2 Functional Block Diagram 

Fieurew60wBlmokwDiaera wmfwIndependentwWatoydme 

Down counter

Prescaler

Reload value

Prescaler register
IWDT_PSC

Auto reload 
register

State register

Key register

LSICLK

IWDT reset

 

Nmte:wTyewpresoaler,wrelmadwvaluewandwomunt-dmwnwomunterwarewlmoatedwinwVDDwpmwerwsuppl.warea;wtyew

presoalerwreeister,wstatuswreeister,wrelmadwreeisterwandwke.wmrdwreeisterwarewlmoatedwinw1g2wVwpmwerwsuppl.w

areagwTyewwatoydmewfunotimnwiswinwtyewVDDwpmwerwsuppl.wareawandwitwoanwwmrkwnmr all.winwtyewstmpwmrw

standb.w mdeg 



 

wwwwgeeey.gom w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w Paeew 198 

17.3 Functional Description 

17.3.1 Key register 

Writew0xCCCCwinwtyewke.wreeisterwtmwenablewtyewindependentwwatoydme,wtyenwtyew

omunterwstartswtmwomuntwdmwnwfrm wtyewresetwvaluew0xFFFwandwwyenwtyewomunterw

omuntswtmw0x000,wawresetwwillwbeweeneratedg 

Writew0xAAAAwinwtyewke.wreeister,wandwtyewvaluewmfwtyewrelmadwreeisterwwillwbew

relmadedwtmwtyewomunterwtmwpreventwtyewwatoydmewfrm wresettineg 

Writew0X5555winwtyewke.wreeisterwtmwrewritewtyewvaluewmfwtyewpresoalerwreeister,w

relmadwreeisterwandwwindmwwvaluewreeisterg 

17.3.2 Window register 

TyewdefaultwvaluewmfwWindmwwReeisterwIWDT_WINwisw0xFFFgwWitymutwupdate,wtyew

windmwwmptimnwiswdisabledgwWyenwtyewwindmwwvaluewiswoyaneed,wtyewrelmadinew

mperatimnwwillwbewperfmr ed,wandwtyewvaluewmfwwatoydmewomunterwwillwbewsetwtmwtyew

valuewmfwIWDT_CNTRLD,wwyioywoanwdela.wtyewo.olewneededwfmrwresetg 

Tyewindependentwwatoydmewoanwwmrkwinwtyewwindmwwwatoydmew mde,wandwtyew

valuewmfwwindmwwreeisterwIWDT_WINwneedswtmwbewsetwapprmpriatel.g 

17.3.3 Configuration IWDT 

Configure IWDT when window register is used 

(1) Enable IWDT (write 0xCCCC to the key register IWDT_KEY) 

(2) Enable the register access permission (write 0x5555 to the key register 

IWDT_KEY) 

(3) Configure IWDT_PSC prescaler register (write the value within 0~7 to 

IWDT_PSC) 

(4) Wait until the value of status register IWDT_STS is updated to 0x00 

(5) Configure the window register IWDT_WIN (the value of auto reload 

register IWDT_CNTRLD can be updated to the value of watchdog 

register) 

Nmte:wWyenwtyewvaluewmfwstatuswreeisterwIWDT_STSwisw0x00,wtyewwindmwwvaluewwillwbewwrittenwtmwrefresyw

tyewomunterwb.wtyewautmwrelmadedwvalueg 

Configure IWDT when window register is disabled 

(1) Enable IWDT (write 0xCCCC to the key register IWDT_KEY) 

(2) Enable the register access permission (write 0x5555 to the key register 

IWDT_KEY) 
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(3) Configure IWDT_PSC prescaler register (write the value within 0~7 to 

IWDT_PSC) 

(4) Configure reload register IWDT_CNTRLD 

(5) Wait until the value of status register IWDT_STS is updated to 0x00 

(6) Refresh the watchdog counter using IWDT_CNTRLD register 

17.3.4 Register access protection 

TyewpresoalerwreeisterwIWDT_PSC,wrelmadwreeisterwIWDT_CNTRLDwandwwindmww

reeisterwIWDT_WINwyavewtyewfunotimnwmfwwritewprmteotimngwIfw.muwwantwtmwrewritew

tyesewtyreewreeisters,w.muwneedwtmwwritew0x5555winwtyewke.wreeistergwIfw.muwwritew

mtyerwvaluewinwtyewke.wreeister,wtyewprmteotimnwmfwtyewreeisterwwillwbewstartedwaeaing 

Writew0xAAAAwtmwtyewke.wreeisterwandwtyewwritewprmteotimnwfunotimnwwillwalsmwbew

enabledg 

Tyewpresoalerwreeister,wrelmadwreeisterwandwwindmwwreeisterwoanwbewmbservedw

tyrmueywtyewstatuswreeisterg 

17.3.5 Hardware watchdog 

Afterwtyew“yardwarewwatoydme”wfunotimnwiswenabled,wandwtyews.ste wiswpmweredw

mnwandwreset,wtyewwatoydmewwillwrunwautm atioall.gwIfw0xAAAAwiswnmtwwrittenwtmwtyew

ke.wreeister,wresetwwillwbeweeneratedwafterwtyewomunterwfinisyeswomuntineg 

17.3.6 Debug mode 

Tyewindependentwwatoydmewoanwbewomnfieuredwinwdebuew mdewandwoymmsewtmw

stmpwmrwomntinuewtmwwmrkgwItwdependswmnwtyewIWDT_STSwbitwmfwDBGMCU_APB1Fw

reeisterwinwDBGMCUw mduleg 

17.4 IWDT Register Address Mapping 

Tablew53wIWDTwReeisterwMappine 

Register name Description Offset address 

IWDT_KEY Ke.wreeister 0x00 

IWDT_PSC Presoalewreeister 0x04 

IWDT_CNTRLD Cmunterwrelmadwreeister 0x08 

IWDT_STS Statuswreeister 0x0C 

IWDT_WIN Windmwwreeister 0x10 

17.5 IWDT Register Functional Description 

Tyesewperipyeralwreeisterswoanwbewmperatedwb.wyalfwwmrdw(16wbits)wmrwwmrdw(32w

bits)g 
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17.5.1 Key register (IWDT_KEY) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w0000w(resetwinwstandb.w mde) 

Field Name R/W Description 

15:0 KEY W 

AllmwwAooesswIWDTwReeisterwKe.wValue 

Writinew0x5555w eanswenabledwaooesswtmwIWDT_PSC,wIWDT_CNTRLDwandw

IWDT_WINwreeisters 

Wyenwtyewsmftwarewwritesw0xAAAA,w itw eanswtmwexeoutewtyewrelmadwomunter,w

andwawoertainwintervalwiswrequiredwtmwpreventwtyewwatoydmewfrm wresettineg 

Writew0xCCCCwtmwenablewtyewwatoydmew(tyewyardwarewwatoydmewiswunrestriotedw

b.wtyiswom  andwwmrd)g 

Tyewread-mutwvaluewisw0x0000g 

31:16 Reserved 

17.5.2 Prescaler register (IWDT_PSC) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

2:0 PSC R/W 

PresoalerwFaotmrwCmnfieure 

Suppmrtw writew prmteotimnw funotimn;w wyenw writinew 0x5555w tmw tyew IWDT_KEYw

reeister,witwiswallmwedwtmwaooesswtyewreeister;w inwtyewprmoesswmfwwritinewtmwtyisw

reeister,wmnl.wwyenwPSCUFLG=0wfmrw IWDT_STSwreeister,woanwtyewpresoalerw

faotmrw bew oyaneed;w inw tyew prmoessw mfw readinew tyisw reeister,w mnl.w wyenw

PSCUFLG=0,woanwtyewread-mutwvaluewmfwPSCwreeisterwbewvalidg 

000:wPSC=4 

001:wPSC=8 

010:wPSC=16 

011:wPSC=32 

100:wPSC=64 

101:wPSC=128 

110:wPSC=256 

111:wPSC=256 

31:3 Reserved 

17.5.3 Counter reload register (IWDT_CNTRLD) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0FFF(resetwinwstandb.w mde) 

Field Name R/W Description 

11:0 CNTRLD R/W 

WatoydmewCmunterwRelmadwValuewSetup 

Itw suppmrtswwritewprmteotimnw funotimnwandwdefinesw tyewvaluew lmadedw tmw tyew

watoydmewomunterwwyenw0xAAAAwiswwrittenwtmwIWDT_KEYwreeister;w inwtyew

prmoessw mfw writinew tyisw reeister,w tyisw reeisterw oanw bew mdifiedw mnl.wwyenw

CNTUFLG=0gw Inw tyew prmoessw mfw readinew tyisw reeister,w mnl.w wyenw

CNTUFLG=0winwIWDT_STSwreeister,woanwtyewreadwvaluewbewvalidg 

Tyewwatoydmew ti emutw o.olew oanw bew oaloulatedw b.w tyew relmadw valuew andw

olmokwpresoalerwvalueg 

31:12 Reserved 
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17.5.4 Status register (IWDT_STS) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w0000w(nmtwresetwinwstandb.w mde) 

17.5.5 Window register (IWDT_WIN) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000w0FFFw(resetwinwstandb.w mde) 

Field Name R/W Description 

11:0 WIN R/W 

SetwWatoydmewCmunterwWindmwwValue 

Tyesewbitswinoludewtyewwindmwwvaluewandwtyewinitialwvaluewmfwdmwnwomunter 

Tyesewbitswoanwbew mdifiedwmnl.wwyenwSTS_WINUFLG=0 

Relmadinewtyewomunterwbetweenwtyewomunterwvaluewandwtyewwindmwwvaluewoanw

preventwresettine 

Nmte:w Wyenw readinew tyisw reeister,w returnw tyew valuew mfw VDDw pmwerw suppl.w

dm ain,wsmwifw.muwwantwtmwreadwdata,w.muwsymuldwensurewSTS_WINUFLG=0g 

31:12 Reserved 

Nmte:wWyenwtyewrelmadwsettine,wpresoalerwsettinewandwwindmwwvaluewresettinewarewrunnine,wifw.muwwantwtmw

oyaneewtyewrelmadwvalue,wpresoalerwvaluewandwwindmwwvalue,w.muwneedwtmwomnfir wtyatwtyewrelevantwflaew

bitswarew“0”gwTyerewiswnmwneedwtmwwaitwafterwupdate,wunlessw.muwwantwtmwenterwtyewlmw-pmwerw mdeg 

Field Name R/W Description 

0 PSCUFLG R 

WatoydmewPresoalerwValuewUpdatewFlae 

Wyenw tyew presoalerw faotmrw isw updated,w setw 1w b.w yardware;w afterw tyew

presoalerwfaotmrwiswupdated,wolearw0wb.wyardware;wtyewpresoalerwfaotmrwisw

updatedwmnl.wwyenwtyewPSCUFLGwbitwiswolearedwtmw0g 

1 CNTUFLG R 

WatoydmewCmunterwRelmadwValuewUpdatewFlae 

Wyenwtyewomunterwrelmadwvaluewiswupdated,wsetw1wb.wyardware;wafterwtyew

omunterwrelmadwvaluewiswupdated,wolearw0wb.wyardware;wtyewomunterwrelmadw

valuewiswupdatedwmnl.wwyenwtyewCNTUFLGwbitwiswolearedwtmw0g 

2 WINUFLG R 

WatoydmewCmunterwWindmwwValuewUpdatewFlae 

Wyenwtyewwindmwwvaluewiswupdated,wtyiswbitwiswsetwtmw1wb.wyardwaregwAfterw

tyew windmww valuew mfw tyew omunterw isw updated,w tyisw bitw isw olearedw b.w

yardware;wtyewwindmwwvaluewiswvalidwmnl.wwyenwtyewIWDT_WINwreeisterwisw

enabledg 

31:3 Reserved 
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18 Universal Synchronous/Asynchronous 

Transceiver (USART) 

18.1 Full Name and Abbreviation Description of Terms 

Tablew54wFullwNa ewandwAbbreviatimnwDesoriptimnwmfwTer s 

Full Name  Abbreviation 

ClearwtmwSend CTS 

RequestwtmwSend RTS 

MmstwSienifioantwBit MSB 

LeastwSienifioantwBit LSB 

Guard GRD 

Overrun OVR 

18.2 Introduction 

USARTw(universalws.noyrmnmus/as.noyrmnmuswtransoeiver)wiswawserialw

om  unioatimnwdevioewtyatwoanwflexibl.wexoyaneewfull-duplexwandwyalf-duplexw

datawwitywexternalwdevioes,wandw eetswtyewrequire entswmfwexternalwdevioeswfmrw

industr.wstandardwNRZwas.noyrmnmuswserialwdatawfmr atgwUSARTwalsmwprmvideswaw

widewraneewmfwbaudwrateswandwsuppmrtsw ultiprmoessmrwom  unioatimng 

USARTwnmtwmnl.wsuppmrtswtyewstandardwas.noyrmnmuswtransoeiverw mdewbutwalsmw

suppmrtsws.noyrmnmuswmne-wa.wom  unioatimnwandwsm ewmtyerwserialwdataw

exoyaneew mdes,wsuoywaswLINwprmtmomlwandwyardwarewflmwwomntrmlw mdesg 

USARTwalsmwsuppmrtswDMAwfunotimnwtmwrealizewyiey-speedwdatawom  unioatimng 

18.3 Main Characteristics 

(1) Full-duplex asynchronous communication 

(2) Single-line half-duplex communication 

(3) NRZ standard format 

(4) Characteristics of programmable serial port: 

⚫ Datawbit:w8wmrw9wbits 

⚫ Cyeokwbits:wEvenwparit.woyeok,wmddwparit.woyeok,wnmwoyeok 

⚫ Suppmrtw0g5,w1,w1g5wandw2wstmpwbits 

(5) Check control 

⚫ Trans itwtyewoyeokwbit 
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⚫ Cyeokwtyewreoeivedwdata 

(6) Select speed and clock tolerance with programmable 8-time or 16-time 

oversampling rate 

(7) Programmable high or low priority 

(8) Independent transmitter and receiver enable bit 

(9) Independent signal polarity control transmitter and receiver 

(10) Can switch TX/RX pins 

(11) Support timeout detection 

(12) Programmable baud rate generator, with the baud rate up to 8 Mbit/s 

(13) Automatic baud rate detection 

(14) Multiprocessor communication: 

⚫ Ifwtyewaddresswdmeswnmtw atoy,wenterwtyew utew mde 

⚫ Wakewupwfrm w utew mdewtyrmueywidlewbuswdeteotimnwmrwaddresswflaew

deteotimn 

(15) Double-clock drive 

⚫ Funotimnwmfwwake-upwfrm wtyewstmpw mde 

⚫ BaudwratewseleotimnwindependentwmfwPCLK 

(16) Synchronous transmission mode 

(17) Generation and detection of LIN break frame 

(18) Support hardware flow control and RS485 drive enable 

(19) DMA can be used for continuous communication 

(20) Status flag bit: 

⚫ Trans issimnwdeteotimnwflae:wTyewtrans itwreeisterwiswe pt.,wtyew

reoeivewreeisterwiswnmtwe pt.,wandwtrans issimnwiswom pleted 

⚫ Errmrwdeteotimnwflae:wOverrunwerrmr,wnmisewerrmr,wparit.werrmr,wfra ew

errmr 

(21) Multiple interrupt sources: 

⚫ Tyewtrans itwreeisterwiswe pt. 

⚫ Trans issimnwom pleted 

⚫ CTSwoyaneed 

⚫ Tyewreoeivewreeisterwiswnmtwe pt. 

⚫ Overrunwerrmr 

⚫ Buswidle 

⚫ Parit.woyeokwerrmr 

⚫ LINwbreakwdeteotimn 

⚫ Nmisewerrmr 
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⚫ Overrunwerrmr 

⚫ Fra ewerrmr 

⚫ Address/Cyaraoterw atoy 

⚫ Wakewupwfrm wtyewstmpw mde 

⚫ Failedwtmwreoeivewinterruptwmnwti e 

18.4 Functional Description 

Tablew55wUSARTwPinwDesoriptimn 

Pin Type Description 

USART_RX Input Datawreoeivine 

USART_TX 
Output 

I/Ow(sinele-linew mde) 

Datawtrans issimn 

Wyenwtyewtrans itterwiswenabledwandwdmeswnmtw

trans itwdata,wtyewdefaultwiswyiey 

USART_CK Output Clmokwmutput 

USART_nRTS Input Requestwtmwsendwinwyardwarewflmwwomntrmlw mde 

USART_nCTS Output Clearwtmwsendwinwyardwarewflmwwomntrmlw mde 

USART_DE Input 
Drivewenablewaotivatinewexternalw

trans itter/reoeiver 

18.4.1 Single-line half-duplex communication 

TyewHDENwbitwmfwUSART_CTRL3wreeisterwdeter ineswwyetyerwtmwenterwtyew

sinele-linewyalf-duplexw mdeg 

WyenwUSARTwenterswsinele-linewyalf-duplexw mde: 

⚫ TyewCLKENwandwLINMENwbitswmfwUSART_CTRL2wreeister,wandwSCENw

mfwUSART_CTRL3wreeisterw ustwbewolearedg 

⚫ RXwpinwiswdisabledg 

⚫ TXwpinwsymuldwbewomnfieuredwaswmpen-drainwmutputwandwomnneotedwwityw

RXwpinwinsidewtyewoyipg 

⚫ Trans ittinewdatawandwreoeivinewdatawoanwnmtwbewoarriedwmutwatwtyew

sa ewti egwTyewdatawoannmtwbewreoeivedwbefmrewtye.warewtrans ittedgw

Tmwreoeivewdata,wtyewreoeptimnwfunotimnwoanwbewenabledwmnl.wafterw

TXCFLGwbitwmfwUSART_STSwreeisterwiswsetwtmw1g 

⚫ Ifwtyerewiswdatawomllisimnwmnwtyewbus,wsmftwarewiswrequiredwtmw anaeew

tyewdistributedwom  unioatimnwprmoessg 

18.4.2 Frame format 

Tyewfra ewfmr atwmfwdatawfra ewiswomntrmlledwb.wUSART_CTRL1wreeister: 

⚫ DBLCFGwbitwomntrmlswtyewoyaraoterwlenety,wwyioywoanwbewsetwtmw8wmrw9w

bits 

⚫ TyewPCENwbitwomntrmlswwyetyerwtmwenablewtyewparit.woyeokwbit 
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⚫ TyewPCFGwbitwomntrmlswtyewparit.woyeokwbitwtmwdeter inewifwitwiswmddwmrw

even 

Tablew56wUSARTwFra ewFmr at 

DBLCFG bit PCEN bit USART data frame 

0 0 Startwbit+8-bitwdata+stmpwbit 

0 1 Startwbit+7-bitwdata+parit.woyeokwbit+stmpwbit 

1 0 Startwbit+9-bitwdata+stmpwbit 

1 1 Startwbit+8-bitwdata+wparit.woyeokwbit+stmpwbit 

Configurable stop bit 

FmurwdifferentwstmpwbitswoanwbewomnfieuredwtyrmueywtyewSTOPCFGwbitwmfw

USART_CTRL2wreeisterg 

⚫ 1wstmpwbit:wTyewdefaultwstmpwbit 

⚫ 0g5wstmpwbit 

⚫ Twmwstmpwbits:wUsedwinwnmr alw mde,wsinele-linew mdewandwyardwarew

flmwwomntrmlw mde 

⚫ 1g5wstmpwbits 

Parity check bit 

TyewPCFGwbitwmfwUSART_CTRL1wdeter ineswtyewparit.woyeokwbit;wwyenw

PCFG=0,witwiswevenwparit.woyeok,wmnwtyewomntrar.,witwiswmddwparit.woyeokg 

⚫ Evenwparit.woyeok:wWyenwtyewnu berwmfwfra ewdatawandwoyeokwbitw“1”w

isweven,wtyewevenwoyeokwbitwisw“0”;wmtyerwisewitwisw“1”g 

⚫ Oddwparit.woyeok:wWyenwtyewnu berwmfwfra ewdatawandwoyeokwbitw“1”wisw

even,wtyewmddwoyeokwbitwisw“1”;wmtyerwisewitwisw“0”g 

⚫ Cyeokweeneratimn:wWyenwtrans ittinewdata,wsetwtyewPCENwbitwmfw

USART_CTRL1wreeister,wandwtyewoyeokwbitwwillwreplaoewtyewMSBwbitwmfw

tyewdatawandwbewtrans ittedg 

⚫ Parit.woyeok: 

- Ifwtyewparit.woyeokwfails,wtyewPEFLGwflaewbitwmfwUSART_STSwreeisterw

willwbewsetg 

- Ifwtyewoyeokwomntrmlwiswenabled,womrrespmndinewinterruptwwillwbew

trieeeredgwWritew1wtmwtyewPECLRwbitwmfwUSART_INTFCLRwreeister,w

andwPEFLGwflaewbitwoanwbewolearedg 

18.4.3 Transmitter 

WyenwtyewTXENwbitwmfwtyewreeisterwUSART_CTRL1wiswset,wtyewtrans itwsyiftw

reeisterwwillwmutputwdatawtyrmueywTXwpinwandwtyewomrrespmndinewolmokwpulseswwillw

bewmutputwtyrmueywCKwping 
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18.4.3.1 Character transmission 

Durinewtrans issimnwperimdwmfwUSART,wtyewleastwsienifioantwbitw(LSB)wmfwtyewdataw

willwbew mvedwmutwb.wTXwpinwfirstgwInwtyisw mde,wUSART_TXDATAwreeisterwyaswaw

bufferwbetweenwtyewinternalwbuswandwtyewtrans itwsyiftwreeisterg 

Awdatawfra ewiswom pmsedwmfwtyewstartwbit,woyaraoterwandwstmpwbit,wsmwtyerewiswaw

lmw-levelwstartwbitwinwfrmntwmfweaoywoyaraoter;wtyenwtyerewiswawyiey-levelwstmpwbitw

wymsewnu berwiswomnfieurableg 

Transmission configuration steps 

(1) Decide the word length by setting the DBLCFG bit of USART_CTRL1 

register 

(2) Decide the number of stop bits by setting the STOPCFG bit of 

USART_CTRL2 register 

(3) If multi-buffer communication is selected, DMA should be enabled in 

USART_CTRL3 register 

(4) Set the baud rate of communication in USART_BR register 

(5) Set the UEN bit of USART_CTRL1 register to enable USART. Wait for 

TXBEFLG bit of USART_STS register to be set to 1 

(6) Enable the TXEN bit in USART_CTRL1 register, and transmit an idle 

frame 

(7) Write data to USART_TXDATA register (if DMA is disabled, repeat Step 

7 for each byte to be transmitted) 

(8) Wait for TXCFLG bit of USART_STS register to be set to 1, indicating 

transmission completion 

Nmte:wTXENwbitwoannmtwbewresetwdurinewdatawtrans issimn;wmtyerwise,wtyewdatawmnwTXwpinw a.wbew

destrm.ed,wwyioywiswbeoausewifwtyewbaudwrateweeneratmrwstmpswomuntine,wtyewdatawbeinewtrans ittedwwillwbew

lmstg 

18.4.3.2 Single-byte communication 

TXBEFLGwbitwoanwbewolearedwb.wwritinewtmwUSART_TXDATAwreeistergwWyenwtyew

TXBEFLGwbitwiswsetwb.wyardware,wtyewsyiftwreeisterwwillwreoeivewtyewdataw

transferredwfrm wtyewdatawtrans itwreeister,wtyenwtyewdatawwillwbewtrans itted,wandw

tyewdatawtrans itwreeisterwwillwbewolearedgwTyewnextwdatawoanwbewwrittenwinwtyew

datawreeisterwwitymutwmverwritinewtyewprevimuswdatag 

(1) If TXBEIEN in USART_CTRL1 register is set to 1, an interrupt will be 

generated. 
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(2) If USART is in the state of transmitting data, write to the data register to 

save the data to the TXDATA register, and transfer the data to the shift 

register at the end of the current data transmission. 

(3) If USART is in idle state, write to the data register, put the data into the 

shift register, start transmitting data, and set TXBEFLG bit to 1. 

(4) When a data transmission is completed and TXBEFLG bit is set, 

TXCFLG bit will be set to 1; at this time if TXCIEN bit in USART_CTRL1 

register is set to 1, an interrupt will be generated. 

(5) After the last data is written to the USART_TXDATA register, before 

entering the low-power mode or before disabling the USART module, 

wait to set TXCFLG to 1. 

18.4.3.3 Break frame 

Itwiswreeardedwtyatwtyewbreakwfra eswallwreoeivew“0”wwityinwmnewfra ewperimdgwOnew

breakwfra ewoanwbewtrans ittedwb.wsettinewtyewTXBFQwbitwmfwUSART_REQUESTw

reeister,wandwtyewlenetywmfwtyewbreakwfra ewiswdeter inedwb.wtyewDBLCFGwbitwmfw

USART_CTRL1wreeistergwIfwtyewTXBFQwbitwiswset,wafterwom pletimnwmfw

trans issimnwmfwourrentwdata,wtyewTXwlinewwillwsendwawbreakwfra e,wandwafterw

om pletimnwmfwtrans issimnwmfwbreakwfra e,wtyewTXBFQwbitwwillwbewresetgwAtwtyew

endwmfwtyewbreakwfra e,wtyewtrans itterwinsertswmnewmrwtwmwstmpwbitswtmwrespmndwtmw

tyewstartwbitg 

Nmte:wIfwtyewTXBFQwbitwiswresetwbefmrewtrans issimnwmfwtyewbreakwfra e,wtyewbreakwfra ewwillwnmtwbew

trans ittedgwTmwtrans itwtwmwomnseoutivewbreakwfra es,wtyewTXBFQwbitwsymuldwbewsetwafterwtyewstmpwbitwmfw

tyewprevimuswbreakws. bmlg 

18.4.3.4 Idle frame 

Tyewidlewfra ewiswreeardedwaswawom pletewdatawfra ewom pmsedwentirel.wmfw“1”,w

fmllmwedwb.wtyewstartwbitwmfwtyewnextwfra ewomntaininewtyewdatagwSetwTXENwbitwmfw

USART_CTRL1wreeisterwtmw1wandwmnewidlewfra ewoanwbewtrans ittedwbefmrewtyew

firstwdatawfra eg 

18.4.4 Receiver 

18.4.4.1 Character receiving 

DurinewreoeivinewperimdwmfwUSART,wRXwpinwwillwfirstwintrmduoewtyewleastwsienifioantw

bitw(LSB)wmfwtyewdatagwInwtyisw mde,wUSART_RXDATAwreeisterwyaswawbufferw

betweenwtyewinternalwbuswandwtyewreoeivewsyiftwreeistergwTyewdatawiswtrans ittedw

tmwtyewbufferwbitwb.wbitgwWyenwfull.wreoeivinewtyewdata,wtyewomrrespmndinewreoeivew

reeisterwiswnmtwe pt.,wtyenwtyewuserwoanwreadwUSART_RXDATAg 

Receiving configuration steps 

(1) Program the oversampling rate to 8 or 16 times 
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(2) Decide the word length by setting the DBLCFG bit of USART_CTRL1 

register 

(3) Decide the number of stop bits by setting the STOPCFG bit of 

USART_CTRL2 register 

(4) If multi-buffer communication is selected, DMA should be enabled in 

USART_CTRL3 register 

(5) Set the baud rate of communication in USART_BR register 

(6) Set the UEN bit of USART_CTRL1 register to enable USART 

(7) Set the RXEN bit of USART_CTRL1 to enable reception 

Nmte: 

(1) RXEN bit cannot be reset during data receiving period; otherwise, the bytes being received will 

be lost. 

(2) In the process of the receiver receiving a data frame, if an overrun error, noise error or frame 

error is detected, the error flag will be set to 1. 

(3) When data is transferred from the shift register to USART_RXDATA register, the RXBNEFLG 

bit of USART_STS will be set by hardware. 

(4) An interrupt will be generated if RXBNEIEN bit is set. 

(5) In single-buffer mode, the RXBNEFLG bit can be cleared by reading USART_RXDATA 

register by software or by writing 0 to it. 

(6) In multi-buffer mode, after each byte is received, the RXBNEFLG bit of USART_STS register 

will be set to 1, and can be cleared by reading the data register by DMA. 

18.4.4.2 Break frame 

Wyenwtyewreoeiverwreoeiveswawbreakwfra e,wUSARTwwillwprmoesswitwlikewreoeivinew

awfra ewerrmrg 

18.4.4.3 Idle frame 

Wyenwtyewreoeiverwreoeiveswanwidlewfra e,wUSARTwwillwprmoesswitwlikewreoeivinew

anwmrdinar.wdatawfra e;wifwtyewIDLEIENwbitwmfwUSART_CTRL1wiswset,wanwinterruptw

willwbeweeneratedg 

18.4.4.4 Select the clock source 

Tyewolmokwsmuroew ustwbewseleotedwb.wtyewolmokwomntrmlws.ste wbefmrewUSARTwisw

enabled: 

(1) The clock source shall be selected according to the transmission speed 

and the possibility of use of USART in low-power mode. 

(2) The clock source frequency is fCK. 
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⚫ Tyewraneewmfwom  unioatimnwspeedwiswdeter inedwb.wtyewolmokw

smuroegwUSARTwsymuldwbewenabledwbefmrewtyewolmokwsmuroewisw

seleotedg 

⚫ WyenwUSARTwadmptswdual-olmokwdm ainwmrwwakeswupwtyewstmpw mde,w

PCLK,wHSICLKwmrwSYSCLKwoanwbewusedwaswtyewolmokwsmuroe;w

mtyerwise,wtyewolmokwsmuroewiswPCLKg 

⚫ IfwLSICLKwiswseleotedwaswtyewolmokwsmuroe,wUSARTwoanwreoeivewdataw

evenwinwlmw-pmwerw mdegwItwoanwseleotwaoomrdinewtmwtyewreoeivedwdataw

andwwake-upw mde,wandwwakewupwMCUwwyenwneoessar.,wsmwtyatwDMAw

oanwreadwtyewreoeivedwdatag 

⚫ Tyewreoeiverwrealizeswtyewdatawreomver.wmfwdifferentwmversa plinew

teoynmlmeieswomnfieuredwb.wuserswtmwdistineuisywvalidwinom inewdataw

andwnmises,wwyioywrequireswawtrade-mffwbetweenwtyew axi u w

om  unioatimnwspeedwandwnmise/olmokwinaoourao.wi  unit.g 

18.4.4.5 Oversampling Ratio 

TyewOSMCFGwbitwmfwUSART_CTRL1wreeisterwdeter ineswtyewmversa plinewrateg 

Ifwtyewmversa plinewratewisw8wti eswtyewbaudwrate,wtyewspeedwiswyiey,wbutwtyewolmokw

tmleranoewisws allgwIfwitwisw16wti es,wtyewspeedwiswlmw,wbutwtyewolmokwtmleranoewisw

bieg 

18.4.4.6 Overrun error 

WyenwRXBNEFLGwbitwmfwUSART_STSwreeisterwiswsetwtmw1wandwawnewwoyaraoterwisw

reoeivedwatwtyewsa ewti e,wanwmverrunwerrmrwwillwbewoausedgwOnl.wafterwRXENwisw

reset,woanwtyewdatawbewtransferredwfrm wtyewsyiftwreeisterwtmwRXDATAwreeistergw

Afterwtyewb.tewiswreoeived,wtyewRXBNEFLGwbitwwillwbewsetwtmw1gwTyiswbitwneedswtmw

bewresetwbefmrewreoeivinewtyewnextwdatawmrwservioinewtyewprevimuswDMAwrequest;w

mtyerwise,wanwmverrunwerrmrwwillwmoourg 

When an overrun error occurs 

⚫ TyewOVREFLGwbitwmfwUSART_STSwiswsetwtmw1 

⚫ TyewdatawinwRXDATAwreeisterwwillwnmtwbewlmst 

⚫ Tyewdatawinwtyewsyiftwreeisterwprevimusl.wreoeivedwwillwbewmverwritten,w

butwtyewdatawreoeivedwlaterwwillwnmtwbewsaved 

⚫ IfwRXBNEIENwbitwmrwERRIENwbitwmfwUSART_CTRL1wiswset,wanwinterruptw

willwbeweenerated 

⚫ WyenwOVREFLGwbitwiswset,witw eanswtyewdatawyaswbeenwlmstgwTyerewarew

twmwpmssibilities: 

- WyenwRXBNEFLG=1,wtyewprevimuswvalidwdatawiswstillwmnwRXDATAw

reeister,wandwoanwbewread 

- WyenwRXBNEFLG=0,wtyerewiswnmwvalidwdatawinwRXDATAwreeister 

⚫ TyewOVREFLGwbitwoanwbewresetwb.wreadinewUSART_STSwandw

USART_RXDATAwreeistersg 
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18.4.4.7 Noise error 

Wyenwnmisewiswdeteotedwinwtyewreoeivinewprmoesswmfwtyewreoeiver: 

⚫ SetwNEFLGwflaewmnwtyewrisinewedeewmfwRXBNEFLGwbitwmfwUSART_STSw

reeister 

⚫ Invalidwdatawiswtrans ittedwfrm wtyewsyiftwreeisterwtmwUSART_RXDATAw

reeisterg 

⚫ Inwsinele-wb.tewom  unioatimn,wnmwinterruptwwillwbeweenerated,wbutwinw

 ulti-bufferwom  unioatimn,wanwinterruptwwillwbeweeneratedwb.wsettinew

tyewERRIENwbitwmfwUSART_CTRL3wreeister 

Nmte:w8xwmversa plinewratimwoannmtwbewusedwinwLINw mdeg 

18.4.4.8 Frame error 

Ifwtyewstmpwbitwiswnmtwreoeivedwandwreomenizedwatwtyewexpeotedwreoeivinewti ewduew

tmwexoessivewnmisewmrwlaokwmfws.noyrmnizatimn,wawfra ewerrmrwwillwbewdeteotedg 

Wyenwawfra ewerrmrwiswdeteotedwb.wtyewreoeiverwinwtyewreoeivinewprmoess: 

⚫ SetwtyewFEFLGwbitwmfwUSART_STSwreeisterg 

⚫ Invalidwdatawiswtrans ittedwfrm wtyewsyiftwreeisterwtmwUSART_RXDATAw

reeisterg 

⚫ Inwsinele-wb.tewom  unioatimn,wnmwinterruptwwillwbeweenerated,wbutwinw

 ulti-bufferwom  unioatimn,wanwinterruptwwillwbeweeneratedwb.wsettinew

tyewERRIENwbitwmfwUSART_CTRL3wreeisterg 

18.4.5 Tolerance of receiver to the change of clock 

Onl.wwyenwtyewtmtalwolmokws.ste wdeviatimnwiswlesswtyanwtyewtmleranoewmfwUSARTw

reoeiver,woanwtyewUSARTwreoeiverwwmrkwnmr all.g 

Deviatimnwwillwmoourwinwan.wmfwtyewfmllmwinewoirou stanoes: 

(1) DTRA: Deviation caused by transmitter error 

(2) DQUANT: Deviation caused by receiver baud rate quantization 

(3) DREC: Change of receiver oscillator 

(4) DTCL: Deviation caused by transmission line 

18.4.6 Baud rate generator 

Tyewbaudwratewdivisimnwfaotmrw(USARTDIV)wiswaw16-bitwnu berwomnsistinewmfw12-bitw

inteeerwandw4-bitwfraotimngwItswrelatimnsyipwwitywtyews.ste wolmok: 

Baudwrate=PCLK/16*(USARTDIV) 

Tyew valuew mfwUSARTDIVw symuldw nmtw exoeedw0xFFF7;w mtyerwise,w dataw a.wbew

omrruptedg 

USART2/3wuseswPCLK1waswitsws.ste wolmok,wwyilewUSART1wuseswPCLK2waswitsw

s.ste wolmokgwUSARTw ustwbewenabledwafterwtyews.ste wolmokwiswenabledwinwtyew
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olmokwomntrmlwunitg  

18.4.7 Automatic baud rate detection 

Wyenwawoyaraoterwiswreoeived,wUSARTwoanwdeteotwandwautm atioall.wsetwtyew

valuewmfwtyewUSART_BRwreeistergwAutm atiowbaudwratewdeteotimnwfunotimnswwyenw

tyewom  unioatimnwspeedwmfwtyews.ste wiswunknmwn,wtyewolmokwsmuroewwitywlmww

preoisimnwiswused,wmrwtyewolmokwdeviatimnwiswnmtw easuredwtmwmbtainwtyewomrreotwbitw

rategwTyewolmokwsmuroew ustwbewom patiblewwitywtyewexpeotedwom  unioatimnw

speedg 

Awnmn-zermwbaudwratew ustwbewwrittenwfmrwinitializatimn;womnfir wtyewoyaraoterw

omntent,wandwtyenwenablewautm atiowbaudwratewdeteotimngwABRDCFGwbitwmfw

USART_CTRL2wreeisterwoanwbewsetwtmwseleotwtyewoyaraoterwomntent,wandwtyew

pmssiblewoyaraoterwomntentwis: 

(1) For all characters starting with 1, in this case, measure the length of the 

start bit (the duration from the falling edge to the rising edge). 

(2) For all characters starting with 10xx, in this case, measure the length of 

the start bit and the first data bit, the duration of the falling edge, to 

ensure better accuracy when the signal slew rate is small. 

(3) One 0x7F character frame (it can be 0x7F in the first mode of LSB, or 

0xFE character in the first mode of MSB). In this case, first detect the 

baud rate of start bit, then take samples of the bits 0 to 6 at the end of 

Bit 6, and further take samples of the bit rate of the character of Bit 6. 

(4) A 0x55 character frame; in this case, first detect the baud rate of the 

start bit, then detect the baud rate at the end of Bit 0 data, and finally 

detect the baud rate at the end of Bit 6 data. Take samples of Bit 0, bits 

1 to 6 and Bit 6 respectively. 

TyewABRDENwbitwmfwUSART_CTRL2wreeisterwdeter ineswwyetyerwtmwenablew

autm atiowbaudwratewdeteotimngwAfterwtyewautm atiowbaudwratewdeteotimnwisw

enabled,wwaitwfmrwtyewfirstwoyaraoterwmnwRXwlinegwAfterwdeteotimn,wtyewABRDFLGw

flaewbitwmfwUSART_STSwreeisterwwillwbewsetg 

Nmte: 

(1) If the line noise is too loud, correct baud rate cannot be guaranteed. In this case, the BR value 

may be damaged and the ABRDEFLG flag bit will be set, but FEFLG flag bit will not be set. 

This situation can also happen if the communication speed and automatic baud rate detection 

are not compatible. 

(2) RXBNEFLG interrupt will be generated after detection. 

(3) At any time, automatic baud rate detection may be restarted by resetting the ABRDFLG flag 

(writing a 0). 
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(4) USART cannot be disabled during automatic baud rate detection; otherwise, the BR value 

may be damaged. 

(5) If the USART auto-baud rate detection fails, the ABRDEFLG flag is set, but FEFLG in the 

USART_STS register will not be set. 

18.4.8 Multiprocessor communication 

Inw ultiprmoessmrwom  unioatimn,w ultiplewUSARTwarewomnneotedwtmwfmr wmnew

netwmrkgwInwtyiswnetwmrk,wtwmwdevioeswom  unioatewwityweaoywmtyer,wandwtyew

 utew mdewoanwbewenabledwfmrwmtyerwdevioeswnmtwpartioipatinewinwtyew

om  unioatimnwtmwreduoewtyewburdenwmfwUSARTgwInw utew mde,wtyewLINMENwbitw

mfwUSART_CTRL2wreeister,wandwtyewSCENwandwHDENwbitswmfwUSART_CTRL3w

reeisterwarewoleared,wan.wreoeivinewstatewbitwwillwnmtwbewset,wandwallwreoeptimnw

interruptswwillwbewdisabledg 

Wyenw utew mdewiswenabled,wtyerewarewtwmwwa.swtmwexitwtyew utew mde： 

(1) Exit the mute mode when WUPMCFG bit is cleared and the bus is idle. 

(2) Exit the mute mode when WUPMCFG bit is set and the address flag is 

received. 

Idle bus detection (WUPMCFG=0) 

WyenwRXWFMUTEwiswsetwtmw1,wUSARTwenterswtyew utew mde,wandwitwoanwwakew

upwfrm wtyew utew mdewwyenwanwidlewfra ewiswdeteoted,w eanwyile,wtyew

RXWFMUTEwbitwwillwbewolearedwb.wyardwaregwRXWFMUTEwoanwalsmwbewolearedw

tyrmueywsmftwareg 

Fieurew61wIdlewBuswExitswMutewMmde 

RX

Mute mode Normal modeRXMUTEEN

RXBNEFLG set to 1 by hardware

Idle frame is detectedRXMUTEEN set to 1

Data 1 Data 2 Data 3 Data 4Idle frame

 

Address flag detection (WUPMCFG=1) 

Ifwtyewaddresswflaewbitwisw1,wtyiswb.tewiswreeardedwaswtyewaddressgwTyewlmwerw4wbitsw

mfwtyewaddresswb.tewstmrewtyewaddressgwWyenwtyewreoeiverwreoeiveswtyewaddressw
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b.te,witwwillwbewom paredwwitywitswmwnwaddressgwIfwtyewaddresseswdmwnmtw atoy,w

tyewreoeiverwwillwenterwtyew utew mdegwIfwtyewaddressesw atoy,wtyewreoeiverwwillw

wakewupwfrm wtyew utew mdewandwbewread.wtmwreoeivewtyewnextwb.tegwIfwtyew

addresswb.tewiswreoeivedwaeainwafterwexitinewtyew utew mde,wbutwtyewaddressw

dmeswnmtw atoywitswmwnwaddress,wtyewreoeiverwwillwenterwtyew utew mdewaeaing 

Fieurew62wAddresswFlaewExitswMutewMmde 

RX

Mute mode
Normal mode

Mute mode
RXMUTEEN

Unmatched address Matched address Unmatched address
RXMUTEEN set to 1

Data 1 Address 1 Data 2 Address 3Address 2 Data 3 Data 4

RXBNEFLG set to 1 by hardware

 

18.4.9 Wake up from stop mode 

WyenwUSARTwuseswHSICLKwaswolmokwsmuroe,wUSWMENwbitwmfwUSART_CTRL1w

reeisterwdeoideswwyetyerwtmwwakewupwfrm wtyewstmpw mdegwBefmrewenterinewtyew

stmpw mde,wsetwUSWMENwbitwmfwUSART_CTRL1wreeister,wandwwyenwwake-upw

eventwiswdeteoted,wsetwWSMFLGwtmw1,wandwatwtyiswti e,wanwinterruptwwillwbew

eeneratedwaswlmnewaswWSMIENwiswsetg 

Mute mode in stop mode 

Itwiswnmtwallmwedwtmwexitwfrm wtyew utew mdewdurinewidlewdeteotimngwIfwtyews.ste w

exitswtyew utew mdewb.wusinewtyewaddressw atoyine,wmnl.wtyewaddressw atoyinew

eventwoanwbewtakenwaswitswwake-upwsmuroegwIfwtyewstartwbitwiswsetwtmwdeteotwwake-

up,wWSMFLGwwillwbewsetwandwRXBNEFLGwflaewbitwwillwnmtg 

18.4.10 Synchronous mode 

Tyews.noyrmnmusw mdewsuppmrtswfull-duplexws.noyrmnmuswserialwom  unioatimnw

inw asterw mde,wandwyaswmnew mrewsienalwlinewUSART_CKwwyioywoanwmutputw

s.noyrmnmuswolmokwtyanwtyewas.noyrmnmusw mdeg 

TyewCLKENwbitwmfwUSART_CTRL2wreeisterwdeoideswwyetyerwtmwenterwtyew

s.noyrmnmusw mdeg 

WyenwUSARTwenterswtyews.noyrmnmusw mde: 

⚫ TyewLINMENwbitwmfwUSART_CTRL2wreeister,wandwtyewHDENwandw

SCENwbitswmfwUSART_CTRL3wreeisterw ustwbewolearedg 

⚫ Tyewstartwbitwandwstmpwbitwmfwtyewdatawfra ewyavewnmwolmokwmutput 
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⚫ Wyetyerwtyewlastwdatawbitwmfwtyewdatawfra eweenerateswUSART_CKw

olmokwiswdeter inedwb.wtyewLBCPOENwbitwmfwtyewreeisterw

USART_CTRL2 

⚫ Tyewolmokwpmlarit.wmfwUSART_CKwiswdeoidedwb.wtyewCPOLwbitwmfw

USART_CTRL2wreeister 

⚫ TyewpyasewmfwUSART_CKwiswdeoidedwb.wtyewCPHAwbitwmfw

USART_CTRL2wreeister 

⚫ TyewexternalwCKwolmokwoannmtwbewaotivatedwwyenwtyewbuswiswidlewmrwaw

breakwfra ewappears 

Fieurew63wUSARTwS.noyrmnmuswTrans issimnwExa ple 

Clock input

Data output

Data input

RX

TX

CK

USART Slave

 

Fieurew64wUSARTwS.noyrmnmuswTrans issimnwTi inewDiaera w(DBLCFG=10) 

DBLCFG=10(7-bit data）

RX (from slave device)

TX (from master device)
Start 
bit Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Stop 

bit

Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6

CK(CPOL=0,CPHA=0)

CK(CPOL=0,CPHA=1)

CK(CPOL=1,CPHA=0)

CK(CPOL=1,CPHA=1)
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Fieurew65wUSARTwS.noyrmnmuswTrans issimnwTi inewDiaera w(DBLCFG=00) 

DBLCFG=00(8-bit data）

RX (from slave device)

TX (from master device)
Start 
bit Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7 Stop 

bit

Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7

CK(CPOL=0,CPHA=0)

CK(CPOL=0,CPHA=1)

CK(CPOL=1,CPHA=0)

CK(CPOL=1,CPHA=1)

 

Fieurew66wUSARTwS.noyrmnmuswTrans issimnwTi inewDiaera w(DBLCFG=01) 

DBLCFG=01(9-bit data）

RX (from slave device)

TX (from master device)
Start 
bit Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7 Stop 

bit

Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7

CK(CPOL=0,CPHA=0)

CK(CPOL=0,CPHA=1)

CK(CPOL=1,CPHA=0)

CK(CPOL=1,CPHA=1)

Bit 8

Bit 8

 

 

18.4.11 LIN mode 

TyewLINMENwbitwmfwUSART_CTRL2wreeisterwdeoideswwyetyerwtmwenterwLINw mdeg 

WyenwenterinewLINw mde: 

⚫ Eaoywdatawfra ewinoludesw8wdatawbitswandw1wstmpwbit 

⚫ TyewCLKENwbitwandwSTOPCFGwbitwmfwUSART_CTRL2wreeisterwandwtyew

HDENwandwSCENwbitswmfwUSART_CTRL3wreeisterwneedwtmwbewolearedg 

InwLINw asterw mde,wUSARTwoanweeneratewbreakwfra e,wandwtyewdeteotimnw

lenetywmfwbreakwfra ewoanwbewsetwtmw10wmrw11wbitswtyrmueywLBDLCFGwbitwmfw

USART_CTRL2gwTyewbreakwfra ewdeteotimnwoirouitwiswindependentwmfwUSARTw

reoeiver,wandwwyetyerwinwidlewstatewmrwinwdatawtrans issimnwstate,wRXwpinwoanw

deteotwtyewbreakwfra e,wandwtyewLBDFLGwbitwmfwUSART_STSwreeisterwiswsetwtmw1;w

atwtyiswti e,wifwtyewLBDIENwbitwmfwUSART_CTRL2wiswenabled,wanwinterruptwwillwbew

eeneratedg 
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Detection of break frame in idle state 

Inwidlewstate,wifwawbreakwfra ewiswdeteotedwmnwRXwpin,wtyewreoeiverwwillwreoeivewaw

datawfra ewmfw0wandweeneratewFEFLGwerrmrg 

Fieurew67wBreakwFra ewDeteotimnwinwIdlewState 

RX

FEFLG

Data 1 Data 2
Idle 
frame

Data 3
Break 
frame

Data 4

USART_DATA Data 1 0x00 Data 4Data 2 Data 3

LBDFLG

Data 5

 

Detection of break frame in data transmission state 

Inwtyewprmoesswmfwdatawtrans issimn,wifwtyewRXwpinwdeteotswtyewbreakwfra e,wtyew

ourrentl.wtrans ittedwdatawfra ewwillweeneratewFEFLGwerrmrg 

Fieurew68wBreakwFra ewDeteotimnwinwDatawTrans issimnwState 

RX

FEFLG

Data 1
Data 
2

Data 
3

Break frame Data 4

USART_DATA Data 1 Data 3Data 2 Data 4

LBDFLG

Data 
2

 

18.4.12 Hardware flow control and RS485 drive enable 

Tyewfunotimnwmfwyardwarewflmwwomntrmlwiswtmwomntrmlwtyewserialwdatawstrea w

betweenwtwmwdevioeswtyrmueywnCTSwpinwandwnRTSwping 
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Fieurew69wHardwarewFlmwwCmntrmlwbetweenwTwmwUSARTs 

Transmit circuit

USART1

Receive circuit

Receive circuit

Transmit circuit

USART2

TX RX

TXRX

nCTS

nRTS

nRTS

nCTS

 

CTS flow control 

TyewCTSENwbitwmfwUSART_CTRL3wreeisterwdeter ineswwyetyerwtmwenablewCTSw

flmwwomntrmlgwIfwCTSwflmwwomntrmlwiswenabled,wtyewtrans itterwwillwdeteotwwyetyerw

tyewdatawfra ewmfwnCTSwpinwoanwbewtrans ittedgwIfwTXBEFLGwbit=0wfmrw

USART_STSwreeisterwandwnCTSwiswpulledwtmwlmw,wtyewdatawfra ewoanwbew

trans ittedgwIfwnCTSwbeom eswyieywdurinewtrans issimn,wtyewtrans itterwwillwstmpw

trans ittinewafterwtyewourrentwdatawfra ewiswtrans ittedg 

RTS flow control 

TyewRTSENwbitwmfwUSART_CTRL3wreeisterwdeter ineswwyetyerwtmwenablewRTSw

flmwwomntrmlgwIfwRTSwflmwwomntrmlwiswenabled,wwyenwtyewreoeiverwreoeiveswdata,w

nRTSwwillwbewpulledwtmwlmwgwWyenwawdatawfra ewiswreoeived,wnRTSwwillwbeom ew

yieywtmwinfmr wtyewtrans itterwtmwstmpwtrans ittinewdatawfra eg 

RS485 drive enable 

TyewDENwbitwmfwUSART_CTRL3wreeisterwdeter ineswwyetyerwtmwenablewtyewdriverw

enablewfunotimn,wandwtyiswfunotimnwallmwswDEwsienalwtmwenablewtyewomntrmlwter inalw

mfwtyewexternalwtransoeiverg 

Leadwti e:wTyewti ewintervalwbetweenwtyewdrivewenablewsienalwandwtyewstartwbitwmfw

tyewfirstwb.tegwItwiswomntrmlledwb.wDLTEN[4:0]wmfwUSART_CTRL1wreeisterg 

Laewti e:wTyewti ewintervalwbetweenwtyewstmpwbitwmfwtyewlastwb.tewandwtyewreleasew

DEwsienalgwItwiswomntrmlledwb.wDDLTEN[4:0]wmfwUSART_CTRL1wreeisterg 

WyenwRS485wdriverwenablewfunotimnwiswaotivated,wtyewRTSwpinwwillwomntinumusl.w

mutputwawlmwwlevelwifwtyewUENwbitwinwtyewUSART_CTRL1wreeisterwisw0g 
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18.4.13 DMA multi-buffer communication 

Tmwreduoewtyewburdenwmfwprmoessmrs,wUSARTwoanwaooesswtyewdatawbufferwinwDMAw

 mdeg 

Transmission in DMA mode 

TyewDMATXENwbitwmfwUSART_CTRL3wreeisterwdeter ineswwyetyerwtmwtrans itwinw

DMAw mdegwWyenwtrans ittinewb.wDMA,wtyewdatawinwtyewdesienatedwSRAMwwillw

bewtrans ittedwtmwtyewbufferwb.wDMAg 

Cmnfieuratimnwstepswmfwtrans issimnwb.wDMA: 

(1) Clear the TXCFLG flag bit of USART_STS register to 0 

(2) Set the address of SRAM memory storing data as DMA source address 

(3) Set the address of USART_TXDATA register as DMA destination 

address 

(4) Set the number of data bytes to be transmitted 

(5) Set channel priority 

(6) Set interrupt enable 

(7) Enable DMA channel 

(8) Wait for TXCFLG bit of USART_STS register to be set to 1, indicating 

transmission completion 

Receive by DMA 

TyewDMARXENwbitwmfwUSART_CTRL3wreeisterwdeter ineswwyetyerwtmwreoeivewb.w

DMAgwWyenwreoeivinewb.wDMA,wever.wti ewmnewb.tewiswreoeived,wtyewdatawinwtyew

reoeivewbufferwwillwbewtrans ittedwtmwtyewdesienatedwSRAMwareawb.wDMAg 

Cmnfieuratimnwstepswmfwreoeivinewb.wDMA: 

(1) Set the address of USART_RXDATA register as DMA source address 

(2) Set the address of SRAM memory storing data as DMA destination 

address 

(3) Set the number of data bytes to be transmitted 

(4) Set channel priority 

(5) Set interrupt enable 

(6) Enable DMA channel 
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18.4.14 Interrupt request 

Tablew57wUSARTwInterruptwRequest 

Interrupt event Event flag bit Enable bit 

Tyewreoeivewreeisterwiswnmtwe pt. RXBNEFLG 
RXBNEIEN 

Overrunwerrmr OVREFLG 

Idlewlinewiswdeteoted IDLEFLG IDLEIEN 

Parit.woyeokwerrmr PEFLG PEIEN 

LINwbreakwerrmr LBDFLG LBDIEN 

ReoeivinewerrmrwinwDMAw

 mde 

Nmisewerrmr NEFLG 

ERRIEN Overrunwerrmr OVREFLG 

Fra ewerrmr FEFLG 

Matoyinewoyaraoter CMFLG CMIEN 

Errmrwmfwfailinewtmwreoeivewmnwti e RXTOFLG RXTOIEN 

Stmpw mde 
Wakewupwfrm w

stmpw mde 
WSMFLG WSMIEN 

Datawtrans itwreeisterwiswe pt. TXBEFLG TXBEIEN 

Trans issimnwom pleted TXCFLG TXCIEN 

CTSwflae CTSFLG CTSIEN 

AllwinterruptwrequestswmfwUSARTwarewomnneotedwtmwtyewsa ewinterruptwomntrmller,w

andwtyewinterruptwrequestswyavewlmeioalwmrwrelatimnwbefmrewtye.warewtrans ittedwtmw

tyewinterruptwomntrmllerg 
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Fieurew70wUSARTwInterruptwMappine 

TXBEFLG
TXBEIEN

TXCFLG
TXCIEN

CTSFLG
CTSIEN

RXBNEFLG
OVREFLG

IDLEFLG
IDLEIEN

PEFLG
PEIEN

LBDFLG
LBDIEN

NEFLG
OVREFLG
FEFLG ERRIEN

USART 
interrupt

Transmit 
interrupt

Receive interrupt

Or

Or

RXBNEIEN

CMFLG
CMIEN

RXTOFLG
RXTOIEN

WSMFLG
WSMIEN

 

18.5 Register Address Mapping 

Tablew58wUSARTwReeisterwAddresswMappine 

Register name Description Offset address 

USART_CTRL1 Cmntrmlwreeisterw1 0x00 

USART_CTRL2 Cmntrmlwreeisterw2 0x04 

USART_CTRL3 Cmntrmlwreeisterw3 0x08 

USART_BR Baudwratewreeister 0x0C 

USART_RXTO Reoeivewti emutwreeister 0x14 

USART_REQUEST Requestwreeister 0x18 

USART_STS Interruptwandwstatuswreeister 0x1C 

USART_INTFCLR Interruptwflaewolearwreeister 0x20 

USART_RXDATA Datawreoeivewreeister 0x24 

USART_TXDATA Datawtrans itwreeister 0x28 

18.6 Register Functional Description 

18.6.1 Control Register 1 (USART_CTRL1) 

Offsetwaddress:w0x00 
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Resetwvalue:w0x0000w0000 

Field Name R/W Description 

0 UEN R/W 

EnablewUSARTw  

0:wDisablewUSARTwpresoalerwandwmutput 

1:wEnablewUSARTw mdule 

Itwiswsetwtmw“1”wmrwolearedwb.wsmftware;wolearinewtyiswbitwwillwoanoelwtyew

ourrentwmperatimnwandwtyewpresoalerwandwmutputwmfwUSARTwwillwstmpw

wmrkinewi  ediatel.gwTyewsettinewmfwUSARTwwillwnmtwbewreset,wbutwtyew

statuswflaewinwUSART_STSwwillwbewresetg 

1 USWMEN R/W 

EnablewUSARTwinwStmpwMmdewtmwWakewUpwMCUw w w  

0:wDisablew w  

1:wEnable 

Tyiswbitwoanwbewsetwtmw1wandwolearedwb.wsmftware;wtmwsetwtyiswbit,witwisw

requiredwtmwseleotwHSICLKwaswtyewolmokwsmuroewmfwUSARTw(seewtyew

oyapterwmfwRCM) 

2 RXEN R/W 

ReoeivewEnablew  

0:wDisable 

1:wEnable,wandwstartwtmwdeteotwtyewstartwbitwmnwRXwpin 

Setwtmw1wmrwolearedwb.wsmftwareg 

3 TXEN R/W 

Trans itwEnablew  

0:wDisable 

1:wEnable 

Setwtmw1wmrwolearedwb.wsmftwareg 

4 IDLEIEN R/W 

IDLEwInterruptwEnable 

0:wDisable 

1:wGeneratewanwinterruptwwyenwIDLEFLGwiswset 

Setwtmw1wmrwolearedwb.wsmftwareg 

5 RXBNEIEN R/W 

ReoeivewBufferwNmtwE pt.wInterruptwEnable 

0:wDisable 

1:wGeneratewanwinterruptwwyenwOVREFLGwmrwRXBNEFLGwiswset 

Setwtmw1wmrwolearedwb.wsmftwareg 

6 TXCIEN R/W 

Trans itwCm pletewInterruptwEnable 

0:wDisable 

1:wGeneratewanwinterruptwwyenwTXCFLGwiswset 

Setwtmw1wmrwolearedwb.wsmftwareg 

7 TXBEIEN R/W 

Trans itwBufferwE pt.wInterruptwEnable 

0:wDisable 

1:wGeneratewanwinterruptwwyenwTXBEFLGwiswset 

Setwtmw1wmrwolearedwb.wsmftwareg 

8 PEIEN R/W 

Parit.wErrmrwinterruptwEnable 

0:wDisable 

1:wGeneratewanwinterruptwwyenwPEFLGwiswset 

Setwtmw1wmrwolearedwb.wsmftwareg 
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Field Name R/W Description 

9 PCFG R/W 

Odd/EvenwParit.wCmnfieure 

0:wEvenwparit.woyeok 

1:wOddwparit.woyeok 

Setwtmw1wmrwolearedwb.wsmftwareg 

Tyewseleotimnwwillwnmtwtakeweffeotwuntilwtyewourrentwtrans issimnwmfw

b.teswiswom pletedg 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

10 PCEN R/W 

Parit.wCmntrmlwEnable 

0:wDisable 

1:wEnable 

Ifwtyiswbitwiswset,wawparit.woyeokwbitwwillwbewinsertedwinwtyew mstw

sienifioantwbitw(MSB)wwyenwtrans ittinewdata;wwyenwreoeivinewdata,w

oyeokwwyetyerwtyewoyeokwbitwmfwtyewreoeivedwdatawiswomrreotg 

Tyewoyeokwomntrmlwwillwnmtwtakeweffeotwuntilwtyewourrentwtrans issimnwmfw

b.teswiswom pletedgw  

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

11 WUPMCFG R/W 

WakeupwMetymdwCmnfieure 

0:wIdlewbuswwakeup 

1:wAddresswtaewwakeup 

Setwtmw1wmrwolearedwb.wsmftwareg 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

12 DBLCFG0 R/W 

DatawBitswLenetywCmnfieure 

Setwtmw1wmrwolearedwb.wsmftwareg 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

13 RXMUTEEN R/W 

ReoeivewMutewMmdewEnablew  

0:wNmr alwmperatinew mdew  

1:wAblewtmwswitoywbetweenwnmr alw mdewandw utew mde 

Setwtmw1wmrwolearedwb.wsmftwareg 

14 CMIEN R/W 

CyaraoterwMatoywInterruptwEnable 

0:wDisablew  

1:wGeneratewanwinterruptwwyenwCMFLGwiswset 

Setwtmw1wmrwolearedwb.wsmftwareg 

15 OSMCFG R/W 

Oversa plinewMmdewCmnfieurew  

0:w16-ti ewmversa plinew  

1:w8-ti ewmversa pline 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

20:16 DDLTEN[4:0] R/W 

DriverwDe-leadwTi ewEnablewTyiswfieldwiswtyewti ewintervalwbetweenwtyew

lastwstmpwbitwandwDEwsienalwdurinewtrans issimngw  

Itswunitwiswsa plinewti e,wdeter inedwb.wmversa plinewrategwIfwwritew

mperatimnwiswperfmr edwfmrwUSART_TXDATAwwityinwDDLTENwti e,wtyew

justwwrittenwdatawwillwbewtrans ittedwmnl.wafterwDDLTENwandwDLTENw

ti eg 

Tyiswfieldwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

25:21 DLTEN[4:0] R/W 

DriverwLeadwTi ewEnableTyiswfieldwiswtyewti ewintervalwbetweenwDEw

sienalwandwtyewfirstwstartwbitwdurinewtrans issimngw  

Itswunitwiswsa plinewti e,wdeter inedwb.wmversa plinewrateg 

Tyiswfieldwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 
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Field Name R/W Description 

26 RXTOIEN R/W 

ReoeiverwTi emutwInterruptwEnable 

0:wDisablew  

1:wGeneratewanwinterruptwwyenwRXTOFLGwiswset 

Setwmrwolearedwtmw0wb.wsmftwareg 

31:27 Reserved 

18.6.2 Control Register 2 (USART_CTRL2) 

Offsetwaddress:w0x04w  

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

3:0 Reserved 

4 ADDRLEN R/W 

SlavewAddresswLenetywCmnfieure 

0:4-bitwaddressw  

1:w7-bitwaddressw  

Tyiswfieldwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

5 LBDLCFG R/W 

LINwBreakwDeteotimnwLenetywCmnfieure 

0:w10wbits 

1:w11wbits 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

Nmte:wTyewBreakwlenetywdependswmnwtyewstmpwbitwlenetyg 

6 LBDIEN R/W 

LINwBreakwDeteotimnwInterruptwEnable 

0:wDisable 

1:wGeneratewanwinterruptwwyenwLBDFLGwbitwiswsetg 

7 Reserved 

8 LBCPOEN R/W 

LastwBitwClmokwPulsewOutputwEnable 

0:wNmtwmutputwfrm wCK 

1:wOutputwfrm wCK 

Tyiswbitwiswvalidwmnl.winws.noyrmnmusw mdeg 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

9 CPHA R/W 

ClmokwPyasewCmnfieure 

Tyiswbitwindioateswmnwtyewedeewmfwwyioywolmokwsa plinewiswomnduoted 

0:wTyewfirst 

1:wTyewseomnd 

Tyiswbitwiswvalidwmnl.winws.noyrmnmusw mdeg 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

10 CPOL R/W 

ClmokwPmlarit.wCmnfieure 

TyewstatewmfwCKwpinwwyenwUSARTwiswinwidlewstate 

0:wLmwwlevel 

1:wHieywlevel 

Tyiswbitwiswvalidwmnl.winws.noyrmnmusw mdeg 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

11 CLKEN R/W 

ClmokwEnablew(CKwpin) 

0:wDisable 

1:wEnable 
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Field Name R/W Description 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

13:12 STOPCFG R/W 

STOPwBitwCmnfieure 

00:w1wstmpwbit 

01:w0g5wstmpwbit 

10:w2wstmpwbits 

11:w1g5wstmpwbits 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

14 LINMEN R/W 

LINwMmdewEnable 

0:wDisable 

1:wEnable 

Setwmrwolearedwtmw0wb.wsmftwareg 

InwLINw mde,wTXBFQwbitwoanwbewsetwtmwtrans itwandwdeteotwLINw

s.noyrmnmuswbreakws. bmlg 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

15 SWAPEN R/W 

SwapwTX/RXwPinswFunotimnwEnable 

0:wUsewaoomrdinewtmwstandardwallmoatimnw  

1:wTyewfunotimnswmfwTXwandwRXwpinswoanwbewexoyaneedwfmrwuse,wandw

tye.wwillwwmrkwwyenwormssinewandwinteromnneotinewwitywmtyerw

USARTgw  

Setwmrwolearedwtmw0wb.wsmftwareg 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

16 RXINVEN R/W 

RXwPinwAotivewLevelwInversimnwEnable 

0:wStandardwlmeiowlevelw(VDD=1/IDLE,wGnd=0/ ark) 

1:w(VDD=0/ ark,wGnd=1/IDLE),wwyioywwmrkswwyenwtyerewiswanw

externalwpyasewinverterwmnwRXwlineg 

Setwmrwolearedwtmw0wb.wsmftwareg 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

17 TXINVEN R/W 

TXwPinwAotivewLevelwInversimnwEnablew  

0:wStandardwlmeiowlevelw(VDD=1/IDLE,wGnd=0/ ark)w  

1:w(VDD=0/ ark,wGnd=1/IDLE),wwyioywwmrkswwyenwtyerewiswanw

externalwpyasewinverterwmnwTXwlinegw  

Setwmrwolearedwtmw0wb.wsmftwareg 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

18 BINVEN R/W 

Binar.wDatawInversimnwEnable 

0:wPmsitive/direotwlmeiow(0=L,1=H) 

1:wNeeative/reversewlmeiow(0=H,w1=L) 

Setwmrwolearedwtmw0wb.wsmftwareg 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

Tyewparit.woyeokwbitwwillwbewinvertedwwyenwtyiswbitwiswsetg 

19 MSBFEN R/W 

EnablewMmstwSienifioantwBitwFirstwBitwTrans issimnw  

0:wTyewdatawmfwBitw0wi  ediatel.wfmllmwswtyewstartwBitw  

1:wTyewdatawmfwtyew mstwsienifioantwbitw(MSL)wi  ediatel.wfmllmwswtyew

startwbit 

Setwmrwolearedwtmw0wb.wsmftwareg 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

20 ABRDEN R/W 
AutmwBaudwRatewDeteotimnwEnablew  

0:wDisable 



 

wwwwgeeey.gom w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w Paeew 225 

Field Name R/W Description 

1:wEnable 

Setwmrwolearedwtmw0wb.wsmftwareg 

22:21 ABRDCFG R/W 

AutmwBaudwRatewDeteotimnwMmdewCmnfieure 

00:wMeasurewtyewstartwbit 

01:wMeasurewtyewfallinewbit 

10:w0x7Fwfra ewdeteotimnw  

11:w0x55wfra ewdeteotimn 

Setwmrwolearedwtmw0wb.wsmftwareg 

Nmte:wTyewbaudwratew ustwbewwityinwtyewspeoifiedwraneeg 

23 RXTODEN R/W 

Receive Timeout Detection Function Enable 

0: Disable  

1: Enable 

Setwmrwolearedwtmw0wb.wsmftwareg 

Setwtyiswbit,wandwwyenwitwiswfmundwtyatwtyewRXwlinewiswidlewfmrwtyew

lenetywmfwti ewomnfieuredwb.wRXTO register, the RXTOFLG bit will 

be set by hardware. 

27:24 ADDRL R/W 

USARTwDevioewNmdewAddresswLmwwSetup 

Tyiswfieldwiswusedwfmrwwake-upwdeteotimnwmfw7-bitwaddresswflaewdurinew

 ulti-om puterwom  unioatimnwwyenwenterinewtyew utewstatewmrw

stmpw mdeg 

Tyiswbitwoanwbewsetwmnl.wwyenwtyewreoeiverwiswdisabledwmrwUSARwisw

nmtwenabledg 

31:28 ADDRH R/W 

USARTwDevioewNmdewAddresswHieywSetup 

Tyiswfieldwiswnmtwmnl.wusedwfmrwwake-upwdeteotimnwmfw7-bitwaddressw

flaewdurinew ulti-om puterwom  unioatimnwwyenwenterinewtyew utew

statewmrwstmpw mdegw(Tyew mstwsienifioantwbitwmfwtyewoyaraoterwmfwtyew

trans itterwsymuldwbew1)wItwiswalsmwusedwfmrwoyaraoterwdeteotimnwinw

nmr alwreoeivinewprmoessgw(Tyenwtyew utewstatewiswdisabled)wTyenwifw

tyewreoeivedw8-bitwb.tew atoyeswADDRH,wCMFLGwbitwwillwbewsetg 

Tyiswbitwoanwbewsetwmnl.wwyenwtyewreoeiverwiswdisabledwmrwUSARTwisw

nmtwenabledg 

18.6.3 Control Register 3 (USART_CTRL3) 

Offsetwaddress:w0x08w  

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

0 ERRIEN R/W 

ErrmrwinterruptwEnable 

0:wDisable 

1:wEnable;wwyenwan.wbitwa mnewFEFLG,wOVREFLGwandwNEFLGwisw

set,wanwinterruptwwillwbeweeneratedg 

2:1 Reserved 

3 HDEN R/W 

Half-duplexwMmdewEnable 

0:wDisable 

1:wEnable 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

5:4 Reserved 
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Field Name R/W Description 

6 DMARXEN R/W 

DMAwReoeivewEnable 

0:wDisable 

1:wEnable 

Setwmrwolearedwtmw0wb.wsmftwareg 

7 DMATXEN R/W 

DMAwTrans itwEnable 

0:wDisable 

1:wEnable 

Setwmrwolearedwtmw0wb.wsmftwareg 

8 RTSEN R/W 

RTSwFunotimnwEnable 

0:wDisable 

1:wEnablewRTSwinterrupt 

RTS:wRequirewTmwSend,wwyioywiswmutputwsienal,windioatinewitwyaswbeenw

read.wtmwreoeiveg 

Requestwisw adewtmwreoeivewdatawmnl.wwyenwtyerewiswspaoewinwtyew

reoeivewbuffer;wwyenwdatawoanwbewreoeived,wRTSwmutputwiswpulledwtmw

lmwg 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

9 CTSEN R/W 

CTSwFunotimnwEnable 

0:wDisable 

1:wEnable 

CTS:wClearwTmwSend,wwyioywiswinputwsienal 

Onl.wwyenwCTSwinputwsienalwiswlmw,wtyewdatawoanwbewtrans itted;w

mtyerwise,wtyewdatawoannmtwbewtrans itted;wifwCTSwsienalwiswpulledwtmw

yieywdurinewdatawtrans issimn,wdatawtrans issimnwwillwbewstmppedw

afterwtyewdatawtrans issimnwiswom pleted;wifwwritewmperatimnwisw

perfmr edwfmrwtyewdatawreeisterwwyenwCTSwiswyiey,wtyewdatawwillwnmtw

bewtrans ittedwuntilwCTSwiswvalidg 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

10 CTSIEN R/W 

CTSwInterruptwEnable 

0:wDisable 

1:wGeneratewanwinterruptwwyenwCTSFLGwiswset 

11 SAMCFG R/W 

Sa plewMetymdwCmnfieure 

0:wSa plinewfmrwtyreewti es 

1:wSinelewsa pline;wflaewmfwnmisewdeteotimnwdisabledw  

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

12 OVRDEDIS R/W 

OverrunwDeteotimnwDisable 

0:wEnablewWhen RXBNEFLG bit is set and new data is received, 

OVREFLG bit will be set.  

1:wDisablegwWyenwnewwdatawarewreoeived,wifwRXBNEFLGwiswstillwsetwbutw

OVREFLGwiswnmtwset,wtyewdatawnmtwreadwwillwbewmverwrittenwb.wneww

datagw  

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 
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Field Name R/W Description 

13 DDISRXEEN R/W 

DMAwDisablewmnwReoeivewErrmrwEnable 

0:wNmtwdisablewDMAgwTyewomrrespmndinewerrmrwflaewbitwwillwbewset,wbutw

inwmrderwtmwavmidwdatawfrm wmverrunninewandwbeinewmverwritten,w

RXBNEFLGwwillwnmtwbewsetgw  

1:wDisablewDMAgwIfwRXBNEFLGwiswset,wtyewomrrespmndinewerrmrwflaew

bitwwillwalsmwbewsetgwDMAwrequestwwillwbewun askedwmnl.wwyenwtyew

omrrespmndinewerrmrwflaewbitwiswolearedgwTyerefmre,witwiswrequiredwtmwfirstw

disablewDMAwrequestwmrwfirstwolearwRXBNEFLGwflaewandwtyenwolearw

tyewerrmrwflaegw  

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

14 DEN R/W 

DriverwEnable 

Userswarewallmwedwtmwaotivatewtyewomntrmlwter inalwmfwexternalw

transoeiverwtyrmueywDEwsienalgw  

0:wDisablewDEwfunotimnw  

1:wEnablewDEwfunotimn,wandwmutputwDEwsienalwmnwRTSwpin 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

15 DPCFG R/W 

DriverwPmlarit.wCmnfieurew  

0:wDEwsienalwiswaotivewyiey 

1:wDEwsienalwiswaotivewlmw 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

19:16 Reserved 

21:20 WSIFLGSEL R/W 

WakeupwFrm wStmpwMmdewInterruptwFlaewSeleot 

00:wWyenwaddressw atoyesw  

01:wReservedw  

10:wWyenwstartwbitwiswdeteoted 

11:wWyenwtyewreoeivewdatawreeisterwiswnmtwe pt. 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

22 WSMIEN R/W 

Enable Wakeup Interrupt from Stop Mode 

0: Disable  

1: Generate an interrupt when WSMFLG is set 

Setwmrwolearedwtmw0wb.wsmftwareg 

31:23 Reserved 

18.6.4 Baud rate register (USART_BR) 

Tyiswreeisterwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledgwTyiswbitw a.wbewresetw

b.wyardwarewdurinewautm atiowbaudwratewdeteotimngw  

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

3:0 FBR R/W 

FraotimnwmfwUSARTwBaudwRatewDividerwFaotmr 

TyewfraotimnalwpartwmfwtyewUSARTwbaudwratewdividerw(USARTDIV[3:0])wisw

deter inedwb.wtyesew4wbitsg 

15:4 IBR R/W 

InteeerwmfwUSARTwBaudwRatewDividerwFaotmr 

TyewinteeerwpartwmfwtyewUSARTwbaudwratewdividerw(USARTDIV[15:4])wisw

deter inedwb.wtyesew12wbitsg 

31:16 Reserved 
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Nmte:wTyewvaluewmfwtyiswreeisterw ustwnmtwexoeedw0xFFF6g 

18.6.5 Receive timeout register (USART_RXTO) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

23:0 RXTO R/W 

ReoeiverwTi emutwValuewSetup 

Tyiswfieldwspeoifieswtyewreoeivewti emutwvaluewinwtyewunitwmfwbaudwolmokg 

Inwstandardw mde,wafterwtyewlastwb.tewiswreoeived,wifwnmwnewwstartwbitwisw

deteotedwwityinwtyewduratimnwmfwRXTOwvalue,wRXTOFLGwwillwbewsetwb.w

yardwareg 

31:24 Reserved 

18.6.6 Request register (USART_REQUEST) 

Offsetwaddress:w0x18 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

0 ABRDQ W 

AutmwBaudwRatewDeteotimnwRequest 

Setwtyiswbit,wtyewABRDFLGwflaewwillwbewolearedwandwanwautm atiowbaudw

ratewdeteotimnwwillwbewomnduotedwwyenwreoeivinewdatawnextwti eg 

1 TXBFQ W 

Trans itwBreakwFra ewRequest 

Setwtyiswbit,wTXBFFLGwflaewwillwbewsetwandwawbreakwfra ewwillwbew

trans ittedwafterwtyewtrans issimnwstatew aoyinewiswenabledg 

2 MUTEQ W 
MutewMmdewRequest 

Setwtyiswbitwtmwenterwtyew utew mdewandwolearwRXWFMUTEwflaeg 

3 RXDFQ W 

ReoeivewDatawFlusywRequest 

SetwtyiswbitwandwRXBNEFLGwflaewwillwbewolearedg 

Tyewdatawtyatwyaswnmtwbeenwreadwmutwinwtyewreoeivewreeisterwoanwbew

disoardedwtmwavmidwmverrunwerrmr 

31:4 Reserved 

18.6.7 Interrupt and status register (USART_STS) 

Offsetwaddress:w0x1C 

Resetwvalue:w0x0000w00C0 

Field Name R/W Description 

0 PEFLG R 

Parit.wErrmrwOoourwFlae 

0:wNmwerrmr 

1:wParit.werrmrwiswdeteoted 

Inwreoeivinew mde,wwyenwawparit.werrmrwmoours,witwiswsetwtmw1wb.w

yardware;witwoanwbewolearedwb.wsettinewPECLRg 

1 FEFLG R 

Fra ewErrmrwOoourwFlae 

0:wNmwfra ewerrmr 

1:wFra ewerrmrwmrwbreakws. bmlwiswdeteoted 

Wyenwtyerewisws.noyrmnmuswdislmoatimn,wtmmw uoywnmisewmrwbreakw

s. bml,witwiswsetwtmw1wb.wyardware;wtyiswbitwoanwbewolearedwb.w

settinewFECLRg 
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Field Name R/W Description 

2 NEFLG R 

NmisewErrmrwOoourwFlae 

0 :wNmwnmise 

1:wNmisewiswdeteoted 

Wyenwtyerewiswnmisewerrmr,wtyiswbitwiswsetwtmw1wb.wyardware;wtyiswbitw

oanwbewolearedwb.wsettinewNFCLRg 

3 OVREFLG R 

OverrunwErrmrwOoourwFlae 

0:wNmwmverrunwerrmr 

1:wOverrunwerrmrwiswdeteoted 

WyenwtyewRXBNEFLGwbitwiswsetwandwtyewdatawinwtyewsyiftwreeisterw

iswtmwbewtrans ittedwtmwtyewreoeivewreeister,witwiswsetwtmw1wb.w

yardware;wtyiswbitwoanwbewolearedwb.wsettinewOVRECLRg 

4 IDLEFLG R 

IDLEwLinewDeteotedwFlae 

0:wIdlewbuswiswnmtwdeteoted 

1:wIdlewbuswiswdeteoted 

Wyenwidlewbuswiswdeteoted,wtyiswbitwiswsetwtmw1wb.wyardware;wtyisw

bitwoanwbewolearedwb.wsettinewIDLECLRg 

5 RXBNEFLG R 

ReoeivewDatawBufferwNmtwE pt.wFlae 

0:wTyewreoeivewdatawbufferwiswe pt. 

1:wTyewreoeivewdatawbufferwiswnmtwe pt. 

Wyenwtyewdatawreeisterwreoeiveswtyewdatawtrans ittedwb.wtyew

reoeivewsyiftwreeister,witwiswsetwtmw1wb.wyardware;wtyiswbitwoanwbew

olearedwb.wreadinewtyewRXDATAwreeisterwmrwsettinewRXDFQg 

6 TXCFLG R 

Trans itwDatawCm pletewFlae 

0:wTrans ittinewdatawiswnmtwom pleted 

1:wTrans ittinewdatawiswom pleted 

Afterwtyewlastwfra ewmfwdatawiswtrans ittedwandwtyewTXBEFLGwisw

set,witwiswsetwtmw1wb.wyardware;wtyiswbitwoanwbewolearedwb.wwritinew

tmwTXDATAwreeisterwmrwsettinewTXCCLRg 

7 TXBEFLG R 

Trans itwDatawBufferwE pt.wFlae 

0:wTyewtrans itwdatawbufferwiswnmtwe pt. 

1:wTyewtrans itwdatawbufferwiswe pt. 

Wyenwtyewsyiftwreeisterwreoeiveswtyewdatawtrans ittedwb.wtyew

trans itwdatawreeister,wtyiswbitwiswsetwtmw1wb.wyardware;wtyiswbitwoanw

bewolearedwb.wwritinewtmwTXDATAwreeisterg 

8 LBDFLG R 

LINwBreakwDeteotedwFlae 

0:wLINwbreakwiswnmtwdeteoted 

1:wLINwbreakwiswdeteoted 

WyenwLINwbreakwiswdeteoted,wtyiswbitwiswsetwtmw1wb.wyardware;wtyisw

bitwoanwbewolearedwb.wsettinewLBDCLRg 

IfwLBDIENwinwUSART_CTRL2wiswset,wanwinterruptwwillwbew

eeneratedg 

9 CTSFLG R 

CTSwCyaneewFlae 

0:wNmwoyaneewmnwnCTSwstatewline 

1:wTyerewiswoyaneewmnwnCTSwstatewline 

IfwtyewCTSENwbitwiswset,wwyenwswitoyinewtmwtyewnCTSwinput,wtyisw

bitwiswsetwtmw1wb.wyardware;wtyiswbitwoanwbewolearedwb.wsettinew

CTSCLRg 

10 CTSCFG R CTSwStatuswCmnfieure 
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Field Name R/W Description 

0:wSetwnCTSwline 

1:wResetwnCTSwline 

Tyiswbitwiswsetwtmw1wmrwolearedwb.wyardwareg 

TyiswbitwsetswtyewreversedwstatewmfwnCTSwinputwping 

11 RXTOFLG R 

ReoeiverwTi emutwFlae 

0:wNmtwti edwmut 

1:wTi edwmut 

Ifwtyewstartwbitwiswnmtwdeteotedwwityinwtyewduratimnwsetwb.wRXTOw

bit,wtyiswbitwiswsetwtmw1wb.wyardware;wtyiswbitwoanwbewolearedwb.w

settinewRXTOCLRwbitg 

13:12 Reserved 

14 ABRDEFLG R 

AutmwBaudwRatewDeteotimnwErrmrwFlae 

Tyiswbitwiswsetwtmw1wb.wyardwarewwyenwbaudwratewdeteotimnwfails;w

tyiswbitwoanwbewolearedwb.wsettinewABRDQwbitg 

0:wNmwautm atiowbaudwratewdeteotimnwerrmr 

1:wAutm atiowbaudwratewdeteotimnwerrmr 

15 ABRDFLG R 

AutmwBaudwRatewDeteotimnwFlae 

Wyenwtyewautm atiowbaudwratewfunotimnwiswenabledwmrwtyew

autm atiowbaudwratewmperatimnwiswinterrupted,witwiswsetwtmw1wb.w

yardware;wtyiswbitwoanwbewolearedwwyenwresu inewbaudwratew

deteotimng 

0:wNmwautm atiowbaudwratewdeteotimnwmrwsuooessfulwautm atiow

baudwratewdeteotimnw  

1:wAutm atiowbaudwratewdeteotimnwmrwautm atiowbaudwratew

deteotimnwfailed 

16 BSYFLG R 

Bus.wFlae 

0:wIdlewstate 

1:wInwtyewprmoesswmfwreoeivinewdata 

Tyiswbitwiswsetwtmw1wb.wyardwarewwyenwtyewstartwbitwiswdeteoted,w

andwitwwillwbewolearedwafterwreoeivinewiswmverg 

Tyiswbitwiswsetwtmw1wmrwolearedwb.wyardwareg 

17 CMFLG R 

CyaraoterwMatoywFlae 

0:wNmwoyaraoterw atoyes 

1:wTyerewisw atoyinewoyaraoter 

Wyenwtyewreoeivedwoyaraoterw atoyeswtyewvaluewsetwb.w

ADDR[7:0],wtyiswbitwiswsetwtmw1wb.wyardware;wtyiswbitwoanwbew

olearedwb.wsettinewCMCLRwbitg 

18 TXBFFLG R 

Trans itwBreakwFra ewFlae 

0:wNmtwtrans it 

1:wWillwtrans it 

IfwTXBFQwbitwiswset,wtyiswbitwoanwbewsetwtmw1wb.wsmftware;wwyenw

trans ittinewtyewstmpwbitwmfwtyewbreakwfra e,wtyiswbitwiswolearedwb.w

yardwareg 

19 RXWFMUTE R 

ReoeiverwWakeupwfrm wMutewMmde 

0:wNmr alw mde 

1:wMutew mde 

Wyenwswitoyinewtyewwake-upw mdewandwtyew utew mde,wtyiswbitw

iswsetwtmw1wandwolearedwb.wyardware;wifwitwiswwakenedwupwb.widlew



 

wwwwgeeey.gom w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w Paeew 231 

Field Name R/W Description 

sienal,wtyiswbitwiswsetwtmw1wb.wwritinewtmwUSART_REQUESTw

reeisterg 

WUPMCFGwbitwdeter ineswtyewomntrmlwsequenoewmfw utew mdeg 

20 WSMFLG R 

WakeupwFrm wStmpwMmdewFlae 

0:wNmtwdeteoted 

1:wDeteoted 

Tyiswbitwoanwbewolearedwb.wsettinewPECLRwbitg 

IfwWSMFLGwbitwiswset,wanwinterruptwwillwbeweeneratedg 

21 TXENACKFLG R 

Trans itwEnablewAoknmwledeewFlae 

Setwtmw1wb.wyardwarewwyenwreadinewtyewtrans itwenablewsienalg 

Tyewidlewfra ewrequestwwillwbeweeneratedwwyenwTXEN=0gwTmw

ensurew ini u wo.olewmfwTXEN=0,wTXENwwillwbewsetw

i  ediatel.g 

22 RXENACKFLG R 

ReoeivewEnablewAoknmwledeewFlae 

Setwtmw1wb.wyardwarewwyenwreadinewtyewreoeivewenablewsienalg 

Tyiswbitwiswusedwtmwomnfir wwyetyerwUSARTwyaswbeenwread.wtmw

reoeivewdatawbefmrewenterinewtyewstmpw mdeg 

31:23 Reserved 

18.6.8 Interrupt flag clear register (USART_INTFCLR) 

Offsetwaddress:w0x20 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

0 PECLR RC_W1 

Parit.wErrmrwFlaewClear 

SetwtyiswbitwandwtyewPEFLGwflaewbitwmfwUSART_STSwreeisterwoanwbew

olearedg 

1 FECLR RC_W1 

Fra inewErrmrwFlaewClear 

SetwtyiswbitwandwtyewFEFLGwflaewbitwmfwUSART_STSwreeisterwoanwbew

olearedg 

2 NECLR RC_W1 

NmisewDeteotedwFlaewClear 

SetwtyiswbitwandwtyewNEFLGwflaewbitwmfwUSART_STSwreeisterwoanwbew

olearedg 

3 OVRECLR RC_W1 

OverrunwErrmrwFlaewClear 

SetwtyiswbitwandwtyewOVREFLGwflaewbitwmfwUSART_STSwreeisterwoanw

bewolearedg 

4 IDLECLR RC_W1 

IDLEwLinewDeteotedwClearwFlae 

SetwtyiswbitwandwtyewIDLEFLGwflaewbitwmfwUSART_STSwreeisterwoanw

bewolearedg 

5 Reserved 

6 TXCCLR RC_W1 

Trans issimnwDatawCm pletewFlaewClear 

SetwtyiswbitwandwtyewTXCFLGwflaewbitwmfwUSART_STSwreeisterwoanw

bewolearedg 

7 Reserved 

8 LBDCLR RC_W1 LINwBreakwDeteotimnwFlaewClear 
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Field Name R/W Description 

TyewLBDFLGwflaewbitwmfwUSART_STSwreeisterwoanwbewolearedwb.w

settinewtyiswbitg 

9 CTSCLR RC_W1 

CTSwFlaewClear 

SetwtyiswbitwandwtyewCTSFLGwflaewbitwmfwUSART_STSwreeisterwoanw

bewolearedg 

10 Reserved 

11 RXTOCLR RC_W1 

ReoeiverwTi emutwFlaewClear 

SetwtyiswbitwandwtyewRXTOFLGwflaewbitwmfwUSART_STSwreeisterwoanw

bewolearedg 

16:12 Reserved 

17 CMCLR RC_W1 

CyaraoterwMatoywFlaewClear 

SetwtyiswbitwandwtyewCMFLGwflaewbitwmfwUSART_STSwreeisterwoanwbew

olearedg 

19:18 Reserved 

20 WSMCLR RC_W1 

WakeupwFrm wStmpwMmdewFlaewClear 

WSMFLGwflaewbitwmfwUSART_STSwreeisterwoanwbewolearedwb.w

settinewtyiswbitg 

31:21 Reserved 

18.6.9 Data receive register (USART_RXDATA) 

Offsetwaddress:w0x24 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

8:0 RXDATA R 

ReoeivewDatawValuewSetup 

Inoludewtyewreoeivedwdatawb.teg 

Prmvidewtyewparallelwinterfaoewbetweenwinputwsyiftwreeisterwandwinternalw

busg 

Ifwtyewparit.woyeokwbitwiswturnedwmnwwyenwreoeivinewdata,wreadwtyisw

reeisterwandwtyew mstwsienifioantwbitwiswtyewoyeokwbitg 

31:9 Reserved 

18.6.10 Transmit data register (USART_TXDATA) 

Offsetwaddress:w0x28 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

8:0 TXDATA R/W 

Trans itwDatawValuewSetup 

Inoludewtyewdatawb.tewtmwbewtrans ittedg 

Prmvidewtyewparallelwinterfaoewbetweenwtrans itwsyiftwreeisterwandw

internalwbusg 

Ifwtyewparit.woyeokwbitwiswturnedwmnwwyenwtrans ittinewdata,witwiswinvalidw

tmwwritewtmwtyew mstwsienifioantwbitw(MSB),waswitwwillwbewreplaoedwb.wtyew

oyeokwbitwandwtrans ittedg 

31:9 Reserved 
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19 Serial Peripheral Interface (SPI) 

19.1 Full Name and Abbreviation Description of Terms 

Tablew59wFullwNa eswandwAbbreviatimnswmfwSPIwTer s 

Full Name  Abbreviation 

MmstwSienifioantwBit MSB 

LeastwSienifioantwBit LSB 

MasterwOutwSlavewIn MOSI 

MasterwInwSlavewOut MISO 

SerialwClmok SCK 

SerialwData SD 

MasterwClmok MCK 

WmrdwSeleot WS 

Pulse-omdewMmdulatimn PCM 

Trans it TX 

Reoeive RX 

Bus. BSY 

19.2 Introduction 

SPIwinterfaoewoanwbewomnfieuredwtmwsuppmrtwSPIwprmtmomlg 

Serialwperipyeralwinterfaoew(SPI)wprmvideswdatawtrans ittinewandwreoeivinew

funotimnswbasedwmnwSPIwprmtmoml,wwyioywallmwswoyipswtmwom  unioatewwityw

externalwdevioeswinwyalfwduplex,wfullwduplex,ws.noyrmnmuswandwserialw mdes,wandw

oanwwmrkwinw asterwmrwslavew mdeg 

19.3 Main Characteristics of SPI 

(1) Master and slave operation with 3-wire full duplex synchronous 

transmission and receiving 

(2) Simplex synchronous transmission can be realized by two wires (the 

third bidirectional data line can be included/not included) 

(3) Select the format of 4-bit to 16-bit transmission frame 

(4) Support multi-master device mode 

(5) Support special transmission and receiving mark and can trigger 

interrupts 
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(6) Have SPI bus busy state flag 

(7) SPI supports Motorola mode 

(8) Fast communication in master/slave mode, up to 8 MHz 

(9) Clock polarity and phase are programmable 

(10) Data sequence is programmable; select MSB or LSB in front 

(11) An interrupt can be triggered by master mode fault or overrun 

(12) Have DMA transmit and receive buffers 

(13) Calculate, transmit and verify by hardware CRC 

(14) CRC error flag 

(15) Two 32-bit embedded RXFIFO and TXFIFO have DMA function 

19.4 SPI Functional Description 

19.4.1 Description of SPI signal line 

Tablew60wSPIwSienalwLinewDesoriptimn 

Pin name Description 

SCK 
Masterwdevioe:wSPIwolmokwmutput 

Slavewdevioe:wSPIwolmokwinput 

MISO 

Masterwdevioe:wInputwtyewpinwandwreoeivewdata 

Slavewdevioe:wOutputwtyewpinwandwtrans itwdata 

Datawdireotimn:wFrm wslavewdevioewtmw asterwdevioe 

MOSI 

Masterwdevioe:wOutputwtyewpinwandwtrans itwdata 

Slavewdevioe:wInputwtyewpinwandwreoeivewdata 

Datawdireotimn:wFrm w asterwdevioewtmwslavewdevioe 

NSS 

SmftwarewNSSw mde:wNSSwpinwoanwbewusedwfmrwmtyerwpurpmsesg 

HardwarewNSSw mdewmfw asterwdevioewyardware: 

NSSwmutputs,winwsinele- asterw mde, 

NSSwOFFwmutput:wOperatimnwmfw ultiplew asterwenvirmn entswiswallmwed, 

SlavewyardwarewNSSw mde:wTyewNSSwsienalwiswsetwtmwlmwwaswtyewoyipwseleotimnwsienalw

mfwtyewslave 

19.4.2 Communication format 

InwSPIwom  unioatimn,wreoeivinewdatawandwtrans ittinewdatawoanwbewoarriedwmutw

atwtyewsa ewti egwSCKwtrans itswandwsa pleswtyewdatawmnwtyewdatawlinew

s.noyrmnmusl.gwTyewom  unioatimnwfmr atwdependswmnwtyewolmokwpyase,wolmokw

pmlarit.wandwdatawfra ewfmr atgwIfwtyewom  unioatimnwiswnmr al,wtyew asterw

devioewandwtyewslavewdevioew ustwbewinwtyewsa ewom  unioatimnwfmr atg 
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19.4.2.1 Phase and polarity of clock signal 

Tyewolmokwpmlarit.wandwolmokwpyasewarewCPOLwandwCPHAwbitswmfwSPI_CTRL1w

reeisterg 

Clmokwpmlarit.wCPOLw eanswtyewlevelwsienalwmfwSCKwsienalwlinewwyenwSPIwiswinw

idlewstateg 

⚫ WyenwCPOL=0,wSCKwsienalwlinewiswlmwwinwidlewstate 

⚫ WyenwCPOL=1,wSCKwsienalwlinewiswyieywinwidlewstate 

ClmokwpyasewCPHAw eanswtyewsa plinew m entwmfwdata: 

⚫ WyenwCPHA=0,wtyewsienalwmnwMOSIwmrwMISOwdatawlinewwillwbewsa pledw

b.wtyew“mddwedee”wmnwSCKwolmokwlineg 

⚫ WyenwCPHA=1,wtyewsienalwmnwMOSIwmrwMISOwdatawlinewwillwbewsa pledw

b.wtyew“evenwedee”wmnwSCKwolmokwlineg 

SPIwoanwbewdividedwintmwfmurw mdeswaoomrdinewtmwtyewstateswmfwolmokwpyasew

CPHAwandwolmokwpmlarit.wCPOLg 

Tablew61wFmurwMmdeswmfwSPI 

SPI mode CPHA CPOL 
Sampling 

moment 
Idle SCK clock 

0 0 0 Oddwedee Lmwwlevel 

1 0 1 Oddwedee Hieywlevel 

2 1 0 Evenwedee Lmwwlevel 

3 1 1 Evenwedee Hieywlevel 

Nmte: 

(1) To change CPOL and CPHA bits, SPI must be disabled by clearing the SPIEN bit to 0. 

(2) When SCK is in idle state, if CPOL=1, pull up SCK; if CPOL=0, pull down SCK. 

19.4.2.2 Data frame format 

SeleotwLSBwmrwMSBwfirstwb.womnfieurinewLSBSELwbitwmfwSPI_CTRL1wreeistergw

Seleotwtyewdatawwmrdwlenetywb.womnfieurinewDSCFGwbitwmfwSPI_CTRL2wreeister;w

nmw atterwwyioywdatawwmrdwlenetywiswseleoted;witw ustwbewalienedwwitywFRTCFGw

wyenwperfmr inewreadwaooesswtmwFIFOgwWyenwaooessinewSPI_DATAwreeister,wtyew

datawfra eswarewalwa.swrieytwalienedgwInwtyewprmoesswmfwom  unioatimn,wmnl.wtyew

bitswwityinwtyewdatawwmrdwlenetywraneewwillwbewmutputwwitywtyewolmokg 

19.4.3 NSS mode 

SmftwarewNSSw mde:wSeleotwtmwenablewmrwdisablewtyisw mdewb.womnfieurinew

SSENwbitwmfwSPI_CTRL1wreeister,wandwtyewinternalwNSSwsienalwlevelwiswdrivenwb.w

ISSELwbitwmfwSPI_CTRL1wreeisterg 

HardwarewNSSw mde: 
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⚫ EnablewNSSwmutput:wWyenwSPIwiswinw asterw mde,wenablewSSOENwbit,w

NSSwpinwwillwbewpulledwtmwlmwwandwSPIwwillwautm atioall.wenterwtyewslavew

 mdeg 

⚫ DisablewNSSwmutput:wOperatimnwiswallmwedwinw ulti- asterw

envirmn entsg 

19.4.4 SPI mode 

19.4.4.1 Initialization of SPI master mode 

Inw asterw mde,wserialwolmokwisweeneratedwmnwSCKwping 

Cmnfieuratimnwmfw asterw mde: 

⚫ CmnfieurewMSMCFG=1winwSPI_CTRL1wreeister,wandwsetwtmw asterw

 mde 

⚫ Seleotwtyewserialwolmokwbaudwratewb.womnfieurinewBRSELwbitwinw

SPI_CTRL1wreeister 

⚫ Seleotwtyewpmlarit.wandwpyasewb.womnfieurinewCPOLwandwCPHAwbitswinw

SPI_CTRL1wreeister 

⚫ Seleotwtyewtrans issimnw mdewb.womnfieurinewRXOMEN,wBMOENwandw

BMENwbitswinwSPI_CTRL1wreeister 

⚫ Seleotwtyewdatawbitwwidtywb.womnfieurinewDSCFGwbitwinwSPI_CTRL2w

reeister 

⚫ EnablewNSSwpulsew mdewb.womnfieurinewNSSPENwbitwinwSPI_CTRL2w

reeisterw(wyenwomnfieurinewtyiswbit,wCPHAwbitw ustwbewsetwtmw1) 

⚫ SetwRXFIFOwtyresymldwvaluewfmrwtrieeinewRXBNEFLGweventwb.w

omnfieurinewFRTCFGwbitwinwSPI_CTRL2wreeister 

⚫ IfwDMAwfunotimnwiswused,witwiswrequiredwtmwomnfieurewLDTXwandwLDRXw

bitswmfwSPI_CTRL2wreeister 

⚫ IfwCRCwiswused,witwiswrequiredwtmwsetwCRCwpml.nm ialwaswinputwandwalsmw

setwCRCENwbit 

⚫ SeleotwLSBwmrwMSBwfirstwb.womnfieurinewLSBSELwinwSPI_CTRL1w

reeister 

⚫ NSSwomnfieuratimn: 

- NSSwpinwwmrkswinwinputw mde:winwyardwarew mde,witwiswrequiredwtmw

omnneotwNSSwpinwtmwyieywlevelwdurinewtyewentirewdatawfra ew

trans issimn;winwsmftwarew mde,witwiswrequiredwtmwsetwSSENwbitwandw

ISSELwbitwinwSPI_CTRL1wreeister 

- NSSwwmrkswinwmutputw mdewandwitwiswrequiredwtmwomnfieurewSSOENw

bitwmfwSPI_CTRL2wreeister 

⚫ CmnfieurewSPIENwbitwinwSPI_CTRL1wreeisterwtmwenablewSPI 

Inw asterw mde:wMOSIwpinwiswdatawmutput,wwyilewMISOwiswdatawinputg 

19.4.4.2 Initialization of SPI slave mode 

Inwslavew mde,wSCKwpinwreoeiveswtyewserialwolmokwfrm wtyew asterwdevioeg 
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Cmnfieuratimnwmfwslavew mde: 

⚫ CmnfieurewMSMCFG=0winwSPI_CTRL1wreeister,wandwsetwtmwslavew mde 

⚫ Seleotwtyewpmlarit.wandwpyasewb.womnfieurinewCPOLwandwCPHAwbitswinw

SPI_CTRL1wreeister 

⚫ Seleotwtyewtrans issimnw mdewb.womnfieurinewRXOMEN,wBMOENwandw

BMENwbitswinwSPI_CTRL1wreeister 

⚫ Seleotwtyewdatawbitwwidtywb.womnfieurinewDSCFGwbitwinwSPI_CTRL2w

reeister 

⚫ EnablewNSSwpulsew mdewb.womnfieurinewNSSPENwbitwinwSPI_CTRL2w

reeisterw(wyenwomnfieurinewtyiswbit,wCPHAwbitw ustwbewsetwtmw1) 

⚫ SetwRXFIFOwtyresymldwvaluewfmrwtrieeinewRXBNEFLGweventwb.w

omnfieurinewFRTCFGwbitwinwSPI_CTRL2wreeister 

⚫ IfwDMAwfunotimnwiswused,witwiswrequiredwtmwomnfieurewLDTXwandwLDRXw

bitswmfwSPI_CTRL2wreeister 

⚫ IfwCRCwiswused,witwiswrequiredwtmwsetwCRCwpml.nm ialwaswinputwandwalsmw

setwCRCENwbit 

⚫ SeleotwLSBwmrwMSBwfirstwb.womnfieurinewLSBSELwinwSPI_CTRL1w

reeister 

⚫ NSSwomnfieuratimn: 

- Inwyardwarew mde:wNSSwpinw ustwbewlmwwinwtyewwymlewdatawfra ew

trans issimnwprmoess 

- Inwsmftwarew mde:wSetwSSENwbitwinwSPI_CTRL1wreeisterwandwolearw

ISSELwbit 

⚫ CmnfieurewSPIENwbitwinwSPI_CTRL1wreeisterwtmwenablewSPI 

Inwslavew mde:wMOSIwpinwiswdatawinput,wwyilewMISOwiswdatawmutputg 

19.4.4.3 Full-duplex communication of SPI 

Usuall.,wSPIwiswomnfieuredwaswfull-duplexwom  unioatimn,wandwtyew asterwandwtyew

slavewsyiftwreeisterswarewomnneotedwtyrmueywtwmwunidireotimnalwlineswMOSIwandw

MISOgwDurinewSPIwom  unioatimn,ws.noyrmnmuswdatawtrans issimnwiswomnduotedw

aoomrdinewtmwSCKwolmokwedeegwTyewdatawmfwtyew asterwarewtrans ittedwtmwtyew

slavewtyrmueywMOSIwpin,wandwtyewdatawmfwtyewslavewarewtrans ittedwtmwtyew asterw

tyrmueywMISOwpingwWyenwtyewdatawtrans issimnwiswom pleted,witw eanswtyatwtyew

infmr atimnwiswexoyaneedwsuooessfull.g 

19.4.4.4 Half-duplex communication of SPI 

One clock line and one bidirectional data line 

⚫ Enablewtyisw mdewb.wsettinewBMENwbitwmfwSPI_CTRL1wreeister 

⚫ Cmntrmlwtyewdatawlinewtmwbewinputwmrwmutputwb.wsettinewBMOENwbitwmfw

SPI_CTRL1wreeister 

⚫ SCKwpinwiswusedwaswolmok,wMOSIwpinwiswusedwinw asterwdevioewtmw

trans itwdata,wandwMISOwpinwiswusedwinwslavewdevioewtmwtrans itwdata 
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19.4.4.5 Simplex communication of SPI 

One clock line and one unidirectional data line (receive-only or transmit-only) 

Inwtyisw mde,wSPIw mdulewiswusedwaswreoeive-mnl.wmrwtrans it-mnl.g 

Trans it-mnl.w mde: 

⚫ Datawarewtrans ittedwmnwtrans ittinewpinw(MOSIwinw asterw mde,wMISOw

inwslavew mde) 

⚫ Tyenwtyewreoeivewpinwoanwbewusedwasweeneral-purpmsewI/Ow(MISOwinw

 asterw mde,wMOSIwinwslavew mde) 

Reoeive-mnl.w mde: 

⚫ DisablewSPIwmutputwfunotimnwb.wsettinewRXOMENwbitwinwSPI_CTRL1w

reeister 

⚫ Releasewtyewtrans itwpinw(MOSIwinw asterw mde,wMISOwinwslavew mde) 

⚫ Inw asterw mde,wenablewSPIwtmwstartwom  unioatimn,wolearwSPIENwbitw

mfwSPI_CTRL1wreeisterwandwreoeivinewdatawoanwbewstmppedw

i  ediatel.,wnmtwneedinewtmwreadwBSYFLGwflaew(alwa.sw1) 

⚫ Inwslavew mde:wPullwNSSwtmwlmw,wandwaswlmnewaswSCKwiswpulsedwb.w

olmok,wSPIwwillwalwa.swreoeive 

19.4.4.6 Communication of multiple slave devices of SPI 

SPIwoanwbewmperatedwb.w ultiplewslavewdevioesgwTyew asterwdevioewuseswGPIOw

pinwtmw anaeewtyewoyipwseleotimnwlinewmfwtyewslavewdevioe,wandwoanwomntrmlwtwmwmrw

 mrewindependentwslavewdevioesg 

Tyew asterwdevioewdeoideswusinewwyioywslavewdevioewtmwtrans itwdatawb.wpullinew

dmwnwtyewNSSwpinwmfwtyewslavewdevioeg 

19.4.5 Data transmission and receiving process in different modes of 

SPI 

Tablew62wRunwMmdeswmfwSPI 

Mode Configuration Data pin 

Full-duplexw mdewmfw asterwdevioe BMEN=0,wRXOMEN=0 MOSIwtrans its;wMISOwreoeives 

Unidireotimnalwreoeivinew mdewmfw

 asterwdevioe 
BMEN=0，RXOMEN=1 MOSIwiswnmtwused;wMISOwreoeives 

Bidireotimnalwtrans ittinew mdewmfw

 asterwdevioe 
BMEN=1，BMOEN=1 MOSIwtrans its;wMISOwiswnmtwused 

Bidireotimnalwreoeivinew mdewmfw

 asterwdevioe 
BMEN=1，BMOEN=0 MOSIwiswnmtwused;wMISOwreoeives 

Full-duplexw mdewmfwslavewdevioe BMEN=0,wRXOMEN=0 MOSIwreoeives;wMISOwtrans its 

Unidireotimnalwreoeivinew mdewmfw

slavewdevioe 
BMEN=0，RXOMEN=1 MOSIwreoeives;wMISOwiswnmtwused 
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Mode Configuration Data pin 

Bidireotimnalwtrans ittinew mdewmfw

slavewdevioe 
BMEN=1，BMOEN=1 MOSIwiswnmtwused;wMISOwtrans its 

Bidireotimnalwreoeivinew mdewmfw

slavewdevioe 
BMEN=1，BMOEN=0 MOSIwreoeives;wMISOwiswnmtwused 

Fieurew71wCmnneotimnwinwFullwDuplexwMmde 

Master device

SCK

MOSI

NSS

MISO

Slave device

SCK

MOSI

NSS

MISO

 

Fieurew72wCmnneotimnwinwHalf-DuplexwMmde 

Master device 

SCK

MOSI

NSS

MISO

Slave device

SCK

MOSI

NSS

MISO

 

Fieurew73wCmnneotimnwinwSi plexwMmdew(tyew asterwiswusedwfmrwreoeivinewdata,wwyilewtyew

slavewiswusedwfmrwtrans ittinewdata) 

Master device 

SCK

MOSI

NSS

MISO

Slave device

SCK

MOSI

NSS

MISO
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Fieurew74wCmnneotimnwinwSi plexwMmdew(tyew asterwmnl.wtrans itswdata,wwyilewtyewslavew

reoeiveswdata) 

Master device

SCK

MOSI

NSS

MISO

Slave device

SCK

MOSI

NSS

MISO

 

19.4.5.1 Transmitting and receiving of data 

Inwmrderwtmwpreventwmverrunwwyenwtyewdatawfra ewiswsymrtwandwensurewtyatwSPIw

oanwwmrkwomntinumusl.,wallwSPIwdatawneedwtmwpasswtyrmueywtyew32-bitwe beddedw

FIFOgwEaoywdireotimnwwillwyavewitswmwnwFIFO,wTXFIFOwandwRXFIFOg 

HandlewFIFOwaoomrdinewtmwSPIwsi plexwandwduplexw mde,wdatawfra ewfmr at,w

aooesswsizewexeoutedwmnwFIFOwdatawreeisterwandwwyetyerwtmwusewdatawpaokaeewtmw

prmoesswFIFOwwyenwaooessinewFIFOg 

AfterwreadwaooesswtmwSPI_DATAwreeister,wtyewearliestwvalueswtyatwyavewnmtwbeenw

readw.etwandwarewstmredwinwRXFIFOwwillwbewreturnedgwAfterwwritewaooesswtmw

SPI_DATA,wtyewwrittenwdatawwillwbewstmredwinwTXFIFOwatwtyewendwmfwtyewtrans itw

queuegwReadwaooessw ustwalwa.swbewalienedwwitywRXFIFOwtyresymldwvaluew

omnfieuredwb.wFRTCFGwbitwinwSPI_CTRL2wreeistergwTyewFTLSELwandwFRLSELw

bitswindioatewtyewourrentwmooupano.wlevelswmfwtyewtwmwFIFOg 

TyewreadwaooesswtmwSPI_DATAwreeisterw ustwbew anaeedwb.wRXBNEFLGweventgw

WyenwtyewdatawarewstmredwinwRXFIFOwandwreaoywtyewtyresymldwvaluew(definedwb.w

previmuswbit),wtyisweventwwillwbewtrieeered;wwyenwRXBNEFLGwiswoleared,wRXFIFOw

willwbewreeardedwtmwbewe pt.,wandwinwtyewsi ilarwwa.,wtyewwritewaooesswtmwtyewdataw

fra ewtmwbewtrans ittedwisw anaeedwb.wTXBEFLGweventgwWyenwTXFIFOwiswlessw

tyanwmrwequalwtmwyalfwmfwitswoapaoit.,wRXBNEFLGweventwwillwbewtrieeered;w

mtyerwise,wTXBEFLGwwillwbewoleared,w eanwyile,witwwillwbewreeardedwtyatwtyerew

arewdatawstmredwinwTXFIFOgwTyerefmre,wwyenwtyewdatawfra ewfmr atwiswlesswtyanw

mrwequalwtmwmnewb.te,wRXFIFOwoanwstmrew4wdatawfra eswatw mst,wandwTXFIFOwoanw

stmrew3wdatawfra esgwWyenwtyewsmftwarewatte ptswtmwwritew mrewdatawtmwTXFIFOw

inw16-bitw mde,wtyiswdifferenoewoanwpreventwtyewtyreew8-bitwdatawfra eswtyatwyavew

beenwstmredwinwTXFIFOwfrm wbeinewda aeedgwTXBEFLGwandwRXBNEFLGw

eventswoanwbewpmlledwmrwyandledwb.winterruptg 

19.4.5.2 Sequence processing 

Inwtrans ittinewdata,w ultiplewdatawoanwbewfmr edwintmwawsequenoewinwmrdergw
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Wyenwtyewtrans issimnwiswstarted,wTXFIFOwwillwtrans itwomntinumusl.winwmrderg 

Inwsinelewreoeivew mde,winwyalf-duplexwmrwsi plexw mde,wwyenwSPIwiswenabled,w

tyew asterwdevioewwillwi  ediatel.wreoeivewtyewsequenoewuntilwSPIwiswdisabledwmrw

tyewsinelewreoeivew mdewiswdisabledgwWyenwtyewdatawfra ewstartswtrans issimn,w

tyewslavewoannmtwomntrmlwtyewdatawsequenoe,wsmwtyewslavew ustwpreparewtyewdataw

befmrewtyewtrans issimn,wtmwensurewtyerewarewdatawtmwbewtrans ittedwinwTXFIFOg 

Wyenwtyerewarew ultiplewslavewdevioes,weaoywsequenoewneedswtmwomrrespmndwtmw

differentwslavewdevioes,wsmwNSSwpulsewsymuldwbewusedwtmwseparatewtyewsequenoew

tmwensurewitwiswomrreotg 

Nmte: 

(1) Check whether the data transmission is completed according to FTLSEL bit and BSYFLG bit, 

and the clock output will stop when the transmission is completed. 

(2) In packet mode, special attention should be paid to empty bytes when the data being 

transmitted are odd. 

(3) In single receive mode of the master device, it is required to disable SPI or single receive 

mode to stop clock output. 

(4) Master the correct receiving time to ensure the correct data transmission 

(5) The action of disabling should be performed between the sampling time of first bit and the first 

bit of the next byte. 

19.4.5.3 Data packing 

Ifwtyewdatawfra ewsizewiswlesswtyanwmrwequalwtmwmnewb.te,wwyenwexeoutinew16-bitw

readwandwwritewaooesswtmwSPI_DATAwreeister,wtyewdatawwillwbewpaokedw

autm atioall.wandwdmublewdatawoanwbewprmoessedwinwparallelgwAfterwomnduotinew

writewaooesswtmwSPI_DATA,w2-b.tewdatawwillwbewtrans itted;wifwtyewtyresymldwvaluew

mfwRXFIFOwiswsetwtmw16wbits,wawreoeivewRXBNEFLGweventwwillwbeweeneratedg 

FmrwawsinelewRXBNEFLGwevent,wtyewdatawreoeiverwsyallwperfmr wmnewreadw

mperatimnwtmwSPI_DATA,wandwmnl.wafterwtyat,woanwitwmbtainwallwdatag 

Nmte:wTyewtyresymldwvaluewmfwRXFIFOwsymuldwbewomnsistentwwitywtyewbitwwidtywmfwfmllmw-upwdatawaooessg 

19.4.6 NSS pulse mode 

NSSwpulsew mdewoanwbewsetwb.womnfieurinewNSSPENwbitwmfwSPI_CTRL1wreeister;w

tyisw mdewtakesweffeotwmnl.wwyenwSPIwiswomnfieuredwaswMmtmrmlaw asterw mdew

andwoaptureswtyewfirstwedeegwInwtrans ittinewmfwtyisw mde,wNSSwpulsewisweeneratedw

betweenwtwmwomntinumuswdatawfra es,wandwNSSwwillwre ainwyieywfmrwatwleastwmnew

o.olegwNSSwpulsew mdewallmwswtyewslavewtmwlatoywdatag 

19.4.7 TI mode 

Master mode of TI protocol 
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SPIwinterfaoewoanwbew adewom patiblewwityw asterw mdewmfwTIwprmtmomlwb.w

omnfieurinewFRFCFGwbitwmfwSPI_CTRL2wreeisterg 

Inw asterw mdewmfwTIwprmtmoml,witwiswunaffeotedwb.wtyewsettinewmfwSPI_CTRL1w

reeister,wandwtyewolmokwpmlarit.,wpyasewandwNSSw anaee entwwillw eetwtyew

require entswmfwTIwprmtmomlgwInwslavew mde,wSPIwbaudwratewfrequeno.wdividerwisw

usedwtmwomntrmlwMISOwpinwtmw akewMISOwpinwinwyiey-i pedanoewstate,wandwan.w

baudwratewoanwbewused,wensurinewtyewbestwflexibilit.g 

Generall.,wtyewbaudwratewiswsetwaswtyewbaudwratewmfwexternalw asterwolmok,wandw

tyewdela.wfmrwMISOwsienalwtmwbeom ewtyewyiey-i pedanoewstatewdependswmnwtyew

baudwratewsetws.noyrmnmusl.wandwtyrmueywBRSELwbitwmfwSPI_CTRL1wreeisterw

internall.gwTyewfmr ulawis: 

Tbaud_rate/2+4×tpolk<trelease<tbaud_rate+6×tpolk 
Nmte:wTyiswfunotimnwdmeswnmtwappl.wtmwMmtmrmlawSPIwom  unioatimnw mdew(FRFCFGwbitwiswsetwtmw0)g 

19.4.8 CRC Functions 

SPIw mdulewomntainswtwmwCRCwom putinewunits,wwyioywarewusedwfmrwdataw

reoeivinewandwdatawtrans issimnwrespeotivel.g 

CRCwom putinewunitswarewusedwtmwdefinewpml.nm ialswinwSPI_CRCPOLYwreeisterw

(itwsymuldwbewanwmddwnu ber,wandwdmeswnmtwsuppmrtwevenwnu ber)g 

EnablewCRCwom putinewb.womnfieurinewCRCENwbitwinwSPI_CTRL1wreeister;watwtyew

sa ewti e,wresetwtyewCRCwreeisterw(SPI_RXCRCwandwSPI_TXCRC)g 

CRC is managed by CPU during transmission 

TmwmbtainwtyewCRCwvaluewmfwtrans issimnwoaloulatimn,wafterwtyewlastwdatawiswwrittenw

tmwtyewtrans itwbuffer,witwiswrequiredwtmwsetwCRCNXTwbitwmfwSPI_CTRL1;windioatew

tyatwtyewyardwarewtrans itswtyewCRCwvaluewafterwtyewlastwdatawiswtrans itted,wandw

tyewCRCNXTwbitwwillwbewoleared;wdurinewCRCwdatawtrans issimn,wCRCwom putinew

willwbewfrmzeng 

TyewreoeivedwCRCwdatawwillwbewstmredwinwRXFIFOgwAwCRCwtransaotimnwusuall.w

needswmnew mrewdatawfra ewtmwom  unioatewatwtyewendwmfwtyewdatawsequenoegw

Hmwever,wwyenwanw8-bitwdatawfra ewoyeokedwb.w16-bitwCRCwiswset,wtwmwdataw

fra eswarewneededwtmwtrans itwtyewom pletewCRCgwWyenwtyewlastwCRCwdatawisw

reoeived,wtyewreoeivedwvaluewandwtyewvaluewmfwSPI_RXCRCwreeisterwwillwbew

om paredgwB.woyeokinewCRCEFLGwflaewbitwinwSPI_STSwreeister,wjudeewwyetyerw

tyewdatawarewdestrm.edwinwtyewprmoesswmfwtrans issimngwCRCEFLGwbitwoanwbew

olearedwb.wwritinew0gwRXBNEFLGwbitwoanwbewolearedwb.wreadinewSPI_DATAw

reeisterg 

Sequence of clearing CRC values 

(1) Disable SPI (SPIEN=0) 



 

wwwwgeeey.gom w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w Paeew 243 

(2) Clear CRCEN bit 

(3) Set CRCEN bit to 1 

(4) Enable SPI (SPIEN=1) 

Nmte:wWyenwSPIwwmrkswinwslavew mde,wtyewsmftwarew ustwenablewCRCwmperatimnwwyenwtyewolmokwisw

stablegwDurinewtyewperimdwmfwtyewdatawpyasewandwCRCwpyase,wtyewNSSwsienalwneedswtmwbewpulledwdmwnw

andw aintainedg 

19.4.9 DMA Function 

Tyewrequest/respmnsewDMAw eoyanis winwSPIwfaoilitateswyiey-speedwdataw

trans issimn,wi prmveswtyews.ste weffioieno.wandwenablewtmwtransferwdatawtmwSPIw

trans itwbufferwprm ptl.,wandwtyewreoeivewbufferwoanwreadwtyewdatawinwti ewtmw

preventwmverrung 

WyenwSPIwmnl.wtrans itswdata,witwiswmnl.wneededwtmwenablewDMAwtrans issimnw

oyannelg 

WyenwSPIwmnl.wreoeiveswdata,witwiswmnl.wneededwtmwenablewDMAwreoeivinew

oyannelg 

DMAwfunotimnwmfwSPIw mdewoanwbewenabledwb.womnfieurinewTXDENwandwRXDENw

bitswmfwSPI_CTRL2wreeisterg 

⚫ Wyenwtrans ittine:wWyenwTXBEFLGwflaewbitwiswsetwtmw1,wissuewtyewDMAw

request,wDMAwomntrmllerwwriteswdatawtmwSPI_DATA,wandwtyenwtyew

TXBEFLGwflaewbitwwillwbewolearedg 

⚫ Wyenwreoeivine:wWyenwsettinewRXBNEFLGwflaewbitwtmw1,wissuewtyew

DMAwrequest,wDMAwomntrmllerwreadswdatawfrm wSPI_DATAwreeister,wandw

tyenwRXBNEFLGwflaewbitwiswolearedg 

B.w mnitmrinewBSYFLGwflaewbit,womnfir wwyetyerwSPIwom  unioatimnwiswmverw

afterwDMAwyaswtransferredwallwdatawtmwbewtrans ittedwinwtrans ittinew mde,wwyioyw

oanwavmidwda aeinewtyewtrans issimnwmfwlastwdatag 

DMA function with CRC 

B.wtyewendwmfwom  unioatimn,wifwSPIwenableswbmtywCRCwmperatimnwandwDMAw

funotimn,wtrans ittinewandwreoeivinewmfwCRCwb.teswwillwbewom pletedw

autm atioall.gwTyewCRCNXTwbitwiswnmtwomntrmlledwb.wsmftwaregwTyewtrans ittinew

DMAwoyannelwomunterwmfwSPIw ustwbewsetwtmwtyewnu berwtyatwdmeswnmtwomntainw

CRCwdata,wbutwtyewDMAwoyannelwomunterw ustwomntainwtyewlenetywmfwmnew mrew

CRCwdatawwyenwreoeivineg 

AfterwreadinewCRCwdatawinwCRCwoyeokwlink,wtyewvalueswmfwSPI_TXCRCwandw

SPI_RXCRCwwillwbewolearedwautm atioall.gwTyenwomntinumuswtrans issimnwoanwbew

realizedwb.wDMAwoiroularw mdew(exoeptwinwsinele-reoeivew mde)g 

AtwtyewendwmfwdatawandwCRCwtrans issimn,wifwCRCEFLGwflaewbitwmfwSPI_STSw
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reeisterwiswsetwtmw1,witwindioateswtyatwanwerrmrwmoourredwdurinewtrans issimng 

19.4.10 Disable SPI 

Afterwdatawtrans issimnwiswmver,wendwtyewom  unioatimnwb.wdisablinewSPIw

 mduleg 

Wyenwdatawarewbeinewtrans ittedwmrwtyerewarewdatawinwTXFIFO,witwiswnmtwallmwedw

tmwdisablewSPIwb.wmperatinewSPIENwbitwinwSPI_CTRL1wreeistergwIfwSPIEN=0wiswset,w

tyewolmokwsienalwwillwbewtrans ittedwomntinumusl.wuntilwtyewperipyeralwiswenabledw

aeaingwCertainwstepswarewrequiredwtmwdisablewSPIwtmwpreventwtyewabmvewsituatimnsg 

Steps of disabling SPI 

(1) Wait for clearing FTLSEL to 0 

(2) Wait for clearing BSYFLG flag bit to 0 

(3) Wait for clearing FRLSEL to 0 

(4) Disable SPI (SPIEN=0) 

Steps of disabling SPI in some single-receive mode 

(1) Wait for clearing RXOMEN to 0 or setting BMOEN to 1 

(2) Wait for clearing BSYFLG flag bit to 0 

(3) Wait for clearing FRLSEL to 0 

(4) Disable SPI (SPIEN=0) 

19.4.11 SPI interrupt 

Anwinterruptwoanwbewtrieeeredwb.wtyewfmllmwineweventswdurinewSPIwmperatimn: 

⚫ TXFIFOwread.wfmrwlmadine 

⚫ RXFIFOwreoeiveswdata 

⚫ Masterw mdewerrmr 

⚫ TIwfra ewfmr atwerrmr 

19.4.11.1 Status flag bit 

Tyerewarewtyreewflaewbitswfmrwfull.w mnitmrinewtyewstatuswmfwSPIwbus: 

Transmit buffer idle flag TXBEFLG 

TXBEFLG=1w eanswtyatwTXFIFOwyaswspaoewtmwstmrewtyewtrans ittedwdata;w

TXBEFLGwflaewbitwiswomnneotedwtmwTXFIFOwbit,wandwinwtyewprmoesswmfwstmrinew

data,wifwtyewstmraeewomntentwmfwTXFIFOwiswlesswtyanwmrwequalwtmwFIFO/2,w

TXBEFLGwflaewbitwre ainswyieygwWyenwtyewstmraeewomntentwmfwTXFIFOwiswereaterw

tyanwFIFO/2,wTXBEFLGwflaewbitwwillwbewolearedwtmw0gwIfwTXBEIENwbitwinw

SPI_CTRL2wreeisterwiswset,wanwinterruptwwillwbeweeneratedg 
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Receive buffer non-empty flag RXBNEFLG 

RXBNEFLGwflaewbitwdependswmnwtyewvaluewmfwFRTCFGwbitwinwSPI_CTRL2w

reeister: 

⚫ IfwFRTCFG=1,wwyenwtyewstmraeewomntentwmfwRXFIFOwiswereaterwtyanwmrw

equalwtmw8wbits,wRXBNEFLG=1 

⚫ IfwFRTCFG=1,wwyenwtyewstmraeewomntentwmfwRXFIFOwiswereaterwtyanwmrw

equalwtmw16wbits,wRXBNEFLG=1 

RXBNEFLGwflaewbitwwillwbewolearedwautm atioall.wifwnmtwinwtyewabmvewsituatimnsg 

IfwRXBNEIEN=1winwSPI_CTRL2wreeister,wanwinterruptwwillwbeweeneratedg 

Busy flag BSYFLG 

BSYFLGwflaewiswsetwandwolearedwb.wyardware,wwyioywoanwindioatewtyewstatewmfw

SPIwom  unioatimnwla.ergwWyenwBSYFLG=1,witwindioateswSPIwiswom  unioatinegw

BSYFLGwflaewoanwbewusedwtmwdeteotwwyetyerwtrans issimnwiswmverwtmwavmidw

destrm.inewtyewlastwtrans ittedwdatag 

BSYFLGwflaewwillwbewolearedwinwtyewfmllmwinewsituatimns: 

⚫ Endwtyewtrans issimnwinw asterw mde 

⚫ Masterw mdewfault 

⚫ Inwslavew mde,wtyerewiswatwleastwmnewSPIwo.olewbetweenwtwmwdataw

trans issimns 

⚫ DisablewSPI 

Durinewomntinumuswom  unioatimn: 

⚫ Inw asterw mde:wBSYFLG=1winwtyewwymlewtrans issimnwprmoess 

⚫ Inwsavew mde:wBSYFLGwiswkeptwlmwwwityinwmnewSCKwolmokwo.olew

betweenwtrans issimnwmfwdata 

Nmte:wItwiswbetterwtmwusewTXBEFLGwandwRXBNEFLGwflaeswtmwprmoesswtyewtrans ittinewandwreoeivinewmfw

eaoywdatawite g 

19.4.11.2 Error flag bit 

Master mode error MEFLG 

MEFLGwiswanwerrmrwflaewbitg 

Tyew asterw mdewerrmrwmoourswwyen:w  

⚫ tyewNSSwpinwmfwtyew asterwdevioewiswpulledwdmwnwinwyardwarewNSSw

 mde;w  

⚫ ISSELwbitwiswolearedwinwsmftwarewNSSw mde;w  

⚫ MEFLGwbitwiswsetwautm atioall.g 

Influenoewmfw asterw mdewfailure:w  

⚫ MEFLGwiswsetwtmw1,wandwSPIwinterruptwisweeneratedwwyenwERRIENwisw

set;w  
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⚫ SPIENwiswolearedw(mutputwstmps,wandwSPIwinterfaoewiswdisabled);w  

⚫ MSMCFGwiswolearedwandwtyewdevioewiswfmroedwtmwenterwtyewslavew mdeg 

OperatimnwmfwolearinewtyewMEFLGwflaewbit: 

⚫ WyenwMEFLGwbitwiswsetwtmw1,witwiswrequiredwtmwreadwmrwwritewSPI_STSw

reeister,wandwtyenwwritewtmwSPI_CTRL1wreeisterg 

WyenwMEFLGwflaewbitwisw1,witwiswnmtwallmwedwtmwsetwSPIENwandwMSMCFGwbitsg 

Overrun error OVRFLG 

Anwmverrunwerrmrwwillwbeweeneratedwwyenwtyewfmllmwineweventswmoour: 

⚫ WyenwRXBNEFLGwflaewbitwiswstillw1wafterwtyew asterwdevioewyasw

trans ittedwdata 

⚫ WyenwtyewspaoewinwRXFIFOwoannmtwstmrewtyewdatawtmwbewreoeivedw

wyenwreoeivinewdata 

⚫ WyenwtyewsmftwarewmrwDMAwoannmtwreadwtyewdatawinwRXFIFOwinwti e 

⚫ WyenwCRCwiswmnl.wenabledwinwreoeivew mde,wRXFIFOwiswnmtwavailablew

andwtyewreoeivewbufferwiswli itedwtmwtyewsinelewdatawfra ewbuffer 

Wyenwanwmverrunwerrmrwmoours:wOVRFLGwbitwiswsetwtmw1;wifwERRIENwbitwiswalsmwset,w

anwinterruptwwillwbeweeneratedg 

Afterwanwmverrunwerrmrwmoours,wtyewdatawinwtyewreoeivinewbufferwarewnmtwtyewdataw

trans ittedwb.wtyew asterwdevioe,wandwb.wreadinewSPI_DATAwvalue,wtyewdatawarew

tyewdatawnmtwreadwbefmre,wandwtyewsubsequentwdatawwillwbewdisoardedg 

OVRFLGwflaewoanwbewolearedwb.wreadinewSPI_DATAwreeisterwandwSPI_STSw

reeisterwaoomrdinewtmwtyewsequenoeg 

CRC error flag bit CRCEFLG 

EnablewCRCwmperatimnwb.wsettinewCRCENwbitwmfwSPI_CTRL1wreeister,wandwCRCw

errmrwflaewoanwbewusedwtmwoyeokwwyetyerwtyewreoeivedwdatawarewvalidg 

Wyenwtyewvaluewtrans ittedwb.wSPI_TXCRCwreeisterwdmeswnmtw atoywtyewvaluew

inwSPI_RXCRCwreeister,wawCRCwerrmrwwillwbeweenerated,wandwCRCEFLGwflaewbitw

inwSPI_STSwreeisterwwillwbewsetwtmw1g 

CRCEFLGwoanwbewolearedwb.wwritinew0wtmwCRCEFLGwbitwmfwSPI_STSwreeisterg 

TyewSPIwerrmrwinterruptwdmeswnmtwrespmndwtmwtyewCRCwerrmrwflaewbitgwInwmtyerw

wmrds,wsettinewtyewCRCEFLGw(CRCwErrmrwFlae)wwillwnmtweeneratewanwinterruptg 

TI mode frame format error (FREFLG) 

UnderwtyewslavewdevioewandwinwaoomrdanoewwitywTIw mdewprmtmoml,wwyenwawpulsew

appearswinwNSSwdurinewdatawom  unioatimn,wawTIw mdewfra ewfmr atwerrmrwwillw

bewoausedgwWyenwTIw mdewfra ewfmr atwerrmrwmoours,wFREFLGwflaewbitwmfw

SPI_STSwreeisterwwillwbewsetwtmw1,wSPIwwillwnmtwbewdisabled,wNSSwpulsewwillwbew
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ienmred,wandwSPIwwillwwaitwfmrwtyewnextwNSSwpulsewbefmrewretrans issimngwAswtyew

errmrwdeteotimnw a.woausewtyewlmsswmfwtwmwdatawb.tes,wtyewdataw a.wyavewbeenw

destrm.edg 

FREFLGwflaewoanwbewolearedwb.wreadinewSPI_STSwreeistergwIfwERRIENwbitwiswset,w

anwinterruptwwillwbeweeneratedwwyenwNSSwerrmrwmooursgwAtwtyiswti e,wSPIwisw

disabled,wwyioywiswbeoausewtyewomnsisteno.wmfwdatawoannmtwbeweuaranteedgw

WyenwSPIwiswenabledwaeain,wtyew asterwserverwneedswtmwbewreinitializedg 

Tablew63wSPIwInterruptwRequest 

Interrupt flag Interrupt event 
Enable control 

bit 
Clearing method 

TXBEFLG Trans itwbufferwe pt.wflae TXBEIEN WritewSPI_DATAwreeister 

RXBNEFLG Reoeivewbufferwnmn-e pt.wflae RXBNEIEN ReadwSPI_DATAwreeister 

MEFLG Masterw mdewfailurewevent 

ERRIEN 

Read/WritewSPI_STSw

reeister,wandwtyenwwritew

SPI_CTRL1wreeister 

OVRFLG Overrunwerrmr 

ReadwSPI_DATAwreeister,w

andwtyenwreadwSPI_STSw

reeister 

FREFLG TIw mdewfra ewfmr atwerrmr ReadwSPI_STSwreeister 

19.5 Register Address Mapping 

Tablew64wSPIwReeisterwAddresswMappine 

Register name Description Offset address 

SPI_CTRL1 SPIwomntrmlwreeisterw1 0x00 

SPI_CTRL2 SPIwomntrmlwreeisterw2 0x04 

SPI_STS SPIwstatuswreeister 0x08 

SPI_DATA SPIwdatawreeister 0x0C 

SPI_CRCPOLY SPIwCRCwpml.nm ialwreeister 0x10 

SPI_RXCRC SPIwreoeivewCRCwreeister 0x14 

SPI_TXCRC SPIwtrans itwCRCwreeister 0x18 

19.6 Register Functional Description 

Tyesewperipyeralwreeisterswoanwbewmperatedwb.wyalfwwmrdw(16wbits)wmrwwmrdw(32w

bits)g 

19.6.1 SPI control register 1 (SPI_CTRL1) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000 
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Field Name R/W Description 

0 CPHA R/W 

ClmokwPyasewCmnfieure 

Tyiswbitwindioateswmnwtyewedeewmfwwyioywolmokwtmwstartwsa pline 

0:wOnwtyewedeewmfwtyewfirstwolmok 

1:wOnwtyewedeewmfwtyewseomndwolmok 

Nmte:wTyiswbitw oannmtw bew mdifiedw durinew om  unioatimngw Exoeptw tyatw

CRCwfunotimnwiswusedwinwTIw mde,wtyiswbitwiswnmtwusedwinwSPIwTIw mdeg 

1 CPOL R/W 

ClmokwPmlarit.wCmnfieure 

Tyewstatew aintainedwb.wSCKwwyenwSPIwiswinwidlewstateg 

0:wSCKwlmw 

1:wSCKwyiey 

Nmte:wTyiswbitw oannmtw bew mdifiedw durinew om  unioatimngw Exoeptw tyatw

CRCwfunotimnwiswusedwinwTIw mde,wtyiswbitwiswnmtwusedwinwSPIwTIw mdeg 

2 MSMCFG R/W 

Master/SlavewMmdewCmnfieure 

0 :wCmnfieurewaswslavew mde 

1:wCmnfieurewasw asterw mde 

Nmte:wTyiswbitwoannmtwbew mdifiedwdurinewom  unioatimng 

5:3 BRSEL R/W 

BaudwRatewDividerwFaotmrwSeleot 

000:wDIV=2 

001:wDIV=4 

010:wDIV=8 

011:wDIV=16 

100:wDIV=32 

101:wDIV=64 

110:wDIV=128 

111:wDIV=256 

Baudwrate=F aster/DIV 

Nmte:wTyiswbitwoannmtwbew mdifiedwdurinewom  unioatimn 

6 SPIEN R/W 

SPIwDevioewEnable 

0:wDisable 

1:wEnable 

Nmte:wWyenwSPIwdevioewiswdisabled,wmperatewaoomrdinewtmwtyewprmoesswmfw

disablinewSPIg 

7 LSBSEL R/W 

LSBwFirstwTransferwSeleot 

0:wFirstwtrans itwtyew mstwsienifioantwbitw(MSB) 

1:wFirstwtrans itwtyewleastwsienifioantwbitw(LSB) 

8 ISSEL R/W 

InternalwSlavewDevioewSeleot 

Deter inewtyewlevelwmnwNSSwpin 

Tyiswbitwoanwbewsetweffeotivel.wmnl.wwyenwCTRL1_SSEN=1g 

9 SSEN R/W 

SmftwarewSlavewDevioewEnable 

0:wDisable 

1:wEnable 

WyenwSSENwiswset,wtyewlevelwmfwNSSwpinwiswdeter inedwb.wSSENg 
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Field Name R/W Description 

10 RXOMEN R/W 

ReoeivewOnl.wMmdewEnable 

0:wTrans itwandwreoeivewatwtyewsa ewti e 

1:wReoeive-mnl.w mde 

RXOMENw bitw andw BMENw bitw tmeetyerw deter inew tyew trans issimnw

direotimnw inw tyew twm-linew andw twm-wa.w  mdegw Inw tyew omnfieuratimnw mfw

 ultiplewslavewdevioes,winwmrderwtmwavmidwdatawtrans issimnwomllisimn,witwisw

neoessar.w tmwsetwRXOMENwbitw tmw1wmnw tyewslavewdevioesw tyatwarewnmtw

aooessedg 

11 CRCLSEL R/W 

CRCwLenetywSeleot 

0:wUsew8-bitwCRC 

1:wUsew16-bitwCRC 

Nmte:wTyiswbitwoanwbewwrittenwmnl.wwyenwSPIEN=0;wmtyerwise,wanwerrmrw

willwmoourg 

12 CRCNXT R/W 

EnablewNextwTrans ittedwValuewCRC 

0:wNextwvaluewtmwbewtrans ittedwiswfrm wtrans itterwbuffer 

1:wNextwvaluewtmwbewtrans ittedwiswfrm wtrans itterwCRCwreeister 

Nmte:wAfterwtyewlastwdatawiswwrittenwtmwSPI_DATAwreeister,wsetwCRCNXTwbitw

i  ediatel.g 

13 CRCEN R/W 

CRCwCaloulatewEnable 

0:wDisable 

1:wEnable 

CRCw oyeokw funotimnw mnl.w appliesw tmw full-duplexw  mde;w mnl.w wyenw

SPIEN=0,woanwtyiswbitwbewoyaneedg 

14 BMOEN R/W 

BidireotimnalwMmdewOutputwEnable 

0:wDisablew(reoeive-mnl.wmde) 

1:wEnablew(trans it-mnl.w mde) 

WyenwBMEN=1,wna el.winwsinele-linewbidireotimnalw mde,wtyiswbitwdeoidesw

tyewtrans issimnwdireotimnwmfwtrans issimnwlineg 

15 BMEN R/W 

BidireotimnalwMmdewEnable 

0 :wDmuble-linewbidireotimnalw mde 

1:wSinele-linewbidireotimnalw mde 

Sinele-linew bidireotimnalw trans issimnw  eans:w trans issimnw betweenw

MOSIwpinwmfwdataw asterwandwMISOwpinwmfwslaveg 

19.6.2 SPI control register 2 (SPI_CTRL2) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0700 

Field Name R/W Description 

0 RXDEN R/W 

ReoeivewBufferwDMAwEnable 

WyenwRXDEN=1,wmnoewRXBNEFLGwflaewiswset,wDMAwrequestwwillwbew

issuedg 

0:wDisable 

1:wEnable 
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Field Name R/W Description 

1 TXDEN R/W 

Trans itwBufferwDMAwEnable 

Wyenwtyiswbitwiswset,wmnoewTXBEFLGwflaewiswset,wDMAwrequestwwillwbew

issuedg 

0:wDisable 

1:wEnable 

2 SSOEN R/W 

EnablewSSwOutput 

SSwmutputwinw asterw mde 

0:wDisablewSSwmutput,wandwitwoanwwmrkwinw ulti- asterw mdeg 

1:wEnablewSSwmutput,wandwitwoannmtwwmrkwinw ulti- asterw mdeg 

Nmte:wNmtwavailablewinwTIw mdewmfwSPIg 

3 NSSPEN R/W 

NSSwPulsewManaee entwEnable 

0:wDisable 

1:wEnable 

Nmte: 

Durinewomntinumuswtrans issimn,witwiswallmwedwtmweeneratewNSSwpulsew

betweenwtrans issimnwmfwtwmwdatag 

Durinewsinelewdatawtrans issimn,wNSSwpinwwillwbewfmroedwtmwbewpulledwupw

atwtyewendwmfwtrans issimng 

TyiswbitwiswinvalidwwyenwCPHA=1wmrwFRFCFG=1g 

Tyiswbitwoanwbewwrittenwmnl.wwyenwSPIEN=0g 

NmtwavailablewinwTIw mdewmfwSPIg 

4 FRFCFG R/W 

CmnfieurewFra ewFmr atw  

0 :wSPIwMmtmrmlaw mde 

1:wSPIwTIw mde 

Nmte:wTyiswbitwoanwbewwrittenwmnl.wwyenwSPIEN=0g 

5 ERRIEN R/W 

ErrmrwinterruptwEnable 

0:wDisable 

1:wEnable 

EnablinewtyewERRIENwerrmrwinterruptwwillwtrieeerwtyewCRCEFLGwerrmrw

flae,wbutwnmwinterruptwwillwbeweeneratedg 

6 RXBNEIEN R/W 

ReoeivewBufferwNmtwE pt.wInterruptwEnable 

0:wDisable 

1:wAllmwed 

WyenwRXBNEFLGwflaewbitwiswsetwtmw1,wanwinterruptwrequestwwillwbew

eenerated 

7 TXBEIEN R/W 

Trans itwBufferwE pt.wInterruptwEnable 

0:wDisable 

1:wEnable 

WyenwTXBEFLGwfaewbitwiswsetwtmw1,wanwinterruptwrequestwwillwbew

eenerated 
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Field Name R/W Description 

11:8 DSCFG R/W 

DatawSizewCmnfieure 

CmnfieurewtyewbitwwidtywmfwSPIwtrans issimnwdate: 

0000:wReserved 

0001:wReserved 

0010:wReserved 

0011:w4wbits 

0100:w5wbits 

0101:w6wbits 

0110:w7wbits 

0111:w8wbits 

1000:w9wbits 

1001:w10wbits 

1010:w11wbits 

1011:w12wbits 

1100:w13wbits 

1101:w14wbits 

1110:w15wbits 

1111:w16wbits 

Nmte:wWyenwreservedwbitwiswwrittenwb.wsmftware,wtyewvaluewwillwbewfmroedw

tmwbew0111w(8wbits) 

12 FRTCFG R/W 

FIFOwReoeptimnwTyresymldwCmnfieure 

CmnfieurewFIFOwtyresymld,wandwwyenwtyewvaluewexoeedswtyiswtyresymld,w

RXBNEFLGwwillwmoour 

0:w16wbits 

1:w8wbits 

13 LDRX R/W 

LastwDMAwReoeive 

Tyesewbitswarewusedwinwdatawpaokinew mdewtmwdefinewtyewtmtalwnu berw

reoeivedwb.wDMAwtmwbewmddwmrweveng 

0:wEven 

1:wOdd 

Nmte: 

Tyesewbitswarew eaninefulwmnl.wwyenwRXDENwbitwmfwSPI_CTRL2w

reeisterwiswsetwandwtyewpaokinew mdewiswenabledg 

Tyiswbitwoanwbewwrittenwmnl.wwyenwSPIEN=0g 

TyewSPIwiswdisabledwaoomrdinewtmwtyewprmoedurewdesoribedwinwtyew

seotimnwmfw“DisablinewSPI”g 

14 LDTX R/W 

LastwDMAwTrans it 

Tyesewbitswarewusedwinwdatawpaokinew mdewtmwdefinewtyewtmtalwnu berw

trans ittedwb.wDMAwtmwbewmddwmrweveng 

0:wEven 

1:wOdd 

Nmte: 

Tyesewbitswarew eaninefulwmnl.wwyenwRXDENwbitwmfwSPI_CTRL2w

reeisterwiswsetwandwtyewpaokinew mdewiswenabledg 

Tyiswbitwoanwbewwrittenwmnl.wwyenwSPIEN=0g 

TyewSPIwiswdisabledwaoomrdinewtmwtyewprmoedurewdesoribedwinwtyew

seotimnwmfw“DisablinewSPI”g 
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Field Name R/W Description 

15 Reserved 

19.6.3 SPI status register (SPI_STS) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0002 

Field Name R/W Description 

0 RXBNEFLG R 

ReoeivewBufferwNmtwE pt.wFlae 

Tyiswbitwindioateswtyatwtyewreoeivewbufferwiswe pt.wmrwnmt 

0:wE pt. 

1:wNmtwe pt. 

1 TXBEFLG R 

Trans itwBufferwE pt.wFlae 

Tyiswbitwindioateswtyatwtyewtrans itwbufferwiswe pt.wmrwnmt 

0:wNmtwe pt. 

1:wE pt. 

2 SCHDIR R 

SmundwCyannelwDireotimnwFlae 

0:wIndioatewtyatwtyewleftwoyannelwiswtrans ittinewmrwreoeivinewtyew

requiredwdata 

1:wIndioatewtyatwtyewrieytwoyannelwiswtrans ittinewmrwreoeivinewtyew

requiredwdata 

Nmte:wNmtwusedwinwSPIw mde,wwitymutwleftwandwrieytwoyannelswinwPCMw

 mdeg 

3 UDRFLG R 

UnderrunwOoourwFlae 

Tyiswbitwindioateswwyetyerwtyewunderrunwmoourswmrwnmt 

0:wNmtwmoourred 

1:wOoourred 

Tyiswflaewbitwiswsetwb.wyardwarewandwresetwb.wsmftwareg 

NmtwusedwinwSPIw mde 

4 CRCEFLG RC_W0 

CRCwErrmrwOoourwFlae 

TyiswbitwindioateswwyetyerwtyewreoeivedwCRCwvaluew atoyeswtyew

valuewmfwRXCRCwreeister 

0:wMatoy 

1:wNmtw atoy 

Tyiswbitwiswsetwb.wyardwarewandwresetwb.wsmftwareg 

5 MEFLG R 

MmdewErrmrwOoourwFlae 

Tyiswbitwindioateswwyetyerw mdewerrmrwmoourswmrwnmt 

0:wNmtwmoourred 

1:wOoourred 

Tyiswbitwoanwbewsetwb.wyardwarewandwresetwb.wsmftwareg 

6 OVRFLG R 

OverrunwOoourwFlae 

Tyiswbitwindioateswwyetyerwmverrunwmoourswmrwnmt 

0:wNmtwmoourred 

1:wOoourred 

Tyiswbitwoanwbewsetwb.wyardwarewandwresetwb.wsmftwareg 
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Field Name R/W Description 

7 BSYFLG R 

Bus.wFlae 

TyiswbitwindioateswtyewwmrkwstatewmfwSPI 

0:wSPIwiswidle 

1:wSPIwiswom  unioatine 

Tyiswbitwoanwbewsetwmrwresetwb.wyardware 

8 FREFLG R 

Fra ewFmr atwErrmrwFlae 

0:wNmtwmoourred 

1:wOoourred 

Nmte:wTyiswbitwiswsetwtmw1wb.wyardwarewandwolearedwb.wreadinew

SPI_STSwreeisterg 

10:9 FRLSEL R 

FIFOwReoeivewLevelwSeleot 

p00:wFIFOwiswe pt. 

01:wFIFO/4 

10:wFIFO/2 

11:wFIFOwiswfull 

Nmte:wTyiswbitwiswsetwtmw1wmrwolearedwb.wyardwaregwItwiswnmtwusedwinw

SPIwsinelewreoeivew mdewwitywCRCwoyeokg 

12:11 FTLSEL R 

FIFOwTrans itwLevelwSeleot 

p00:wFIFOwiswe pt. 

01:wFIFO/4 

10:wFIFO/2 

11:wFIFOwiswfullw(itwoanwbewomnsideredwaswfullwwyenwtyewtyresymldw

valuewmfwFIFOwiswereaterwtyanw1/2) 

Nmte:wTyiswbitwiswsetwtmw1wmrwolearedwb.wyardwareg 

15:13 Reserved 

19.6.4 SPI data register (SPI_DATA) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 DATA R/W 

Trans itwReoeivewDatawreeister 

Stmrewtyewdatawtmwbewtrans ittedwmrwreoeivedg 

Wyenwwritinewtyiswreeister,wtyewdatawwillwbewwrittenwtmwtyewtrans itwbuffer;w

wyenwreadinewtyiswreeister,wtyewdatawinwreoeivewbufferwwillwbewreadg 

Tyewsizewmfwtyewbufferwiswomnsistentwwitywtyewlenetywmfwtyewdatawfra e,wtyatwis,w

fmrw8-bitwdata,wDATA[7:0]wwillwbewusedwwyenwtrans ittinewandwreoeivinewdata,w

andwDATA[15:8]wiswinvalid;wfmrw16-bitwdata,wDATA[15:0]wwillwbewusedwwyenw

trans ittinewandwreoeivinewdatag 

19.6.5 SPI CRC polynomial register (SPI_CRCPOLY) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0007 

Field Name R/W Description 

15:0 CRCPOLY R/W 

CRCwPml.nm ialwValuewSetup 

TyiswreeisterwomntainswCRCwpml.nm ial,wwyioywoanwbew mdifiedwandw

tyewresetwvaluewisw0x0007g 
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19.6.6 SPI Receiving CRC Register (SPI_RXCRC) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 RXCRC R 

ReoeivewDatawCRCwValue 

TyewCRCwdatawmfwreoeivewb.teswoaloulatedwb.wyardwarewarewstmredwinwtyisw

reeister;wtyewbitswandwtyewlenetywmfwdatawfra eswarewomnsistent,wtyatwis,wifwtyew

reoeivedwdatawarew8wbits,wtyewCRCwom putinewisw adewbasedwmnwCRC8;wifw

tyewreoeivedwdatawarew16wbits,wtyewCRCwom putinewisw adewbasedwmnw

CRC16g 

WyenwCRCENwiswset,wtyewyardwarewolearswtyewreeisterg 

Nmte:wWyenwBSYFLGwbitwiswsetwtmw1,wtyewvaluewmfwreadinewRXCRCwreeisterw

 a.wbewwrmneg 

19.6.7 SPI Transmitting CRC Register (SPI_TXCRC) 

Offsetwaddress:w0x18 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 TXCRC R 

Trans itwDatawCRCwValue 

TyewCRCwdatawmfwtrans ittedwb.teswoaloulatedwb.wyardwarewarewstmredwinw

TXCRC;wtyewbitswandwtyewlenetywmfwdatawfra eswarewomnsistent,wtyatwis,wifwtyew

trans ittedwdatawarew8wbits,wtyewCRCwom putinewisw adewbasedwmnwCRC8;wifw

tyewtrans ittedwdatawiswarew16wbits,wtyewCRCwom putinewisw adewbasedwmnw

CRC16g 

Nmte:wWyenwBSYFLGwbitwiswsetwtmw1,wtyewvaluewmfwreadinewTXCRCwreeisterw

 a.wbewwrmneg 
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20 Controller Area Network (CAN) 

20.1 Full Name and Abbreviation Description of Terms 

Tablew65wFullwNa ewandwAbbreviatimnwDesoriptimnwmfwTer s 

Full Name  Abbreviation 

BitwRatewPresoaler BRP 

BitwStrea wPrmoessmr BSP 

BitwTi inewLmeio BTL 

CmntrmllerwAreawNetwmrk CAN 

CmntrmllerwAreawNetwmrkwwitywFlexiblewData-rate CANwFD 

C.oliowRedundano.wCyeok CRC 

DatawLenetywCmde DLC 

ErrmrwCmrreotimnwCmde ECC 

EleotrmniowCmntrmlwUnit ECU 

ErrmrwManaee entwLmeio EML 

EndwmfwFra e EOF 

FinitewStatewMaoyine FSM 

 ini u wti ewquantu w=wCANwolmokwperimdw(oan_oolk)  tq 

StartwmfwFra e SOF 

Seomndar.wSa plewPmint SSP 

Trans itterwDela.wCm pensatimn TDC 

Ti ewquantu  Tq 

Ti ewSee entwbefmrewSa plewPmint TSEG1 

Ti ewSee entwafterwSa plewPmint TSEG2 

20.2 Introduction 

TyewCANw mdulewsuppmrtswtyewstandardwmfwISOw11898-1:2015wandwtyewprmtmomlw

mfwBOSCHwCANwFDw(Versimn:wV1g0)gwTmwbewomnneotedwtmwtyewpy.sioalwla.er,wanw

additimnalwtransoeiverwyardwarewiswrequiredg 

TyewMessaeewRAMwiswi ple entedwaswawsinele-pmrtwSRAMwandwoanwbew

aooessedwb.weityerwtyewCPUwmrwtyewCANw mduleg 

Allw essaeewyandline-relatedwfunotimnswarewi ple entedwb.wtyewReoeivew

Handlerw(RxwHandler)wandwtyewTrans itwHandlerw(TxwHandler)gwTyewReoeivew

Handlerw anaeesw essaeewreoeptimnwfilterine,wtransferswreoeivedw essaeesw
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frm wtyewCANwomrewtmwtyewMessaeewRAM,wandwprmvideswtyewstatuswinfmr atimnwmnw

reoeivedw essaeesgwTyewTrans itwHandlerwiswrespmnsiblewfmrwtransferrinew

 essaeeswtmwbewsentwfrm wtyewMessaeewRAMwtmwtyewCANwomrewandwprmvidesw

trans issimnwstatuswinfmr atimng 

Tyewreoeptimnwfilterinewfunotimnwiswaoyievedwtyrmueywupwtmw128wfilterwom binatimnsgw

Eaoywfilterwoanwbewomnfieuredwaswawraneewfilter,wawbitw askwfilter,wmrwawspeoifiowIDw

filterg 

TyewCANw mdulewoanwbewomnneotedwtmwtyewCPUwviawaw32-bitweeneriowslavew

interfaoegwTyewolmokwdm ainwmfwtyewCANw mdulewallmwswfmrwtyewyiey-preoisimnw

CANwolmokwtmwbewseparatedwfrm wtyewymstwolmokwwyioywoanwbeweeneratedwb.waw

PLLg 

20.3 Main Characteristics 

(1) Conforms to ISO 11898-1:2015 

(2) Supports the CAN FD protocol with data payloads of up to 64 bytes 

(3) Features CAN error logging functionality 

(4) Supports AUTOSAR (Automotive Open System Architecture) 

(5) Supports the SAE J1939 protocol (a communication protocol for 

commercial vehicles) 

(6) Improved acceptance filtering capability 

(7) Two configurable receive First-In-First-Out (FIFO) buffers 

(8) Provides a dedicated signal upon reception of a high-priority message 

(9) Up to 64 dedicated receive buffers 

(10) Up to 32 dedicated transmit buffers 

(11) Configurable transmit FIFO buffers 

(12) Configurable transmit queue 

(13) Configurable transmit event FIFO buffer 

(14) CPU has direct access to the Message RAM 

(15) Programmable loopback test mode 

(16) Maskable module interrupts 

(17) Dual clock domains (CAN protocol clock and CAN peripheral clock) 

(18) Supports power-down mode and wake-up functionality 
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(19) Supports SRAM ECC check; ECC errors can trigger an interrupt and the 

error address can be read 

20.4 Structure Block Diagram 

Fieurew75wCANwCmntrmllerwStruoturewBlmokwDiaera  

Interrupt & 
Timestamp APB SLAVE IF WAKEUP & ECC CLK

CFG & CTRL

Tx HandlerCAN Core Sync
can_tx

can_rx

Host IF

32

Message RAM Interface

Rx Handler

Memory IF

32

CAN Peripheral 
Clock Domain 

 CAN Communication 
Clock Domain  

Tx_state

Tx_Req

Rx_state

Rx_state

Tx Prioritization Acceptance Filter

 

Tablew66wDesoriptimnwmfwCANwCmntrmllerwStruoturewBlmokwDiaera  

Name Meaning Description 

CANwCmre CANwomre 

TyewCANwprmtmomlwomntrmllerwandwtyewReoeive/Trans itwSyiftw

Reeisterswarewrespmnsiblewfmrwyandlinewallwprmtmomlswom pliantw

witywtyewISOw11898-1:2015,wsuppmrtinewbmtyw11-bitwandw29-bitw

identifiersg 

S.no S.noyrmnizatimn 
Itws.noyrmnizeswsienalswfrm wtyewCANwperipyeralwolmokwdm ainwtmw

tyewCANwprmtmomlwolmokwdm ain,wandwvioewversag 

CLK Clmok 
Itws.noyrmnizeswtyewCANwresetwsienalwtmwbmtywtyewCANwperipyeralw

olmokwdm ainwandwtyewCANwprmtmomlwolmokwdm aing 

CFGw&wCTRL 
Cmnfieuratimnw

andwomntrml 

TyiswinoludeswomnfieuratimnwandwomntrmlwbitswrelatedwtmwtyewCANw

omreg 

Interruptw&w

Ti esta p 

Interruptwandw

ti esta p 

Itwfeatureswinterruptwomntrmlwandwaw16-bitwCANwbitwti ewomunterwfmrw

eeneratinewreoeivewandwtrans itwti esta psgwAlternativel.,wanw

externall.weeneratedw16-bitwveotmrwoanwbewusedwinsteadwmfwtyew

internalw16-bitwCANwbitwti ewomunterwtmweeneratewtyesew

ti esta psg 
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Name Meaning Description 

TxwHandler 
Trans itw

Handler 

Itwomntrmlswtyewtransferwmfw essaeeswfrm wtyewexternalw essaeew

RAMwtmwtyewCANwomreg 

Upwtmw32wtrans itwbufferswoanwbewomnfieuredwfmrw essaeew

trans issimngwTyesewbufferswoanwbewusedwaswdedioatedwtrans itw

buffers,waswpartwmfwawtrans itwFIFOwbuffer,waswpartwmfwawtrans itw

queue,wmrwinwawom binatimnwmfwtyesew mdesgwTyewTrans itwEventw

FIFOwstmreswtyewtrans itwti esta pwalmnewwitywtyew

omrrespmndinew essaeewIDgwTrans itwabmrtwfunotimnalit.wiswalsmw

suppmrtedg 

RxwHandler ReoeivewHandler 

Itwomntrmlswtyewtransferwmfwreoeivedw essaeeswfrm wtyewCANwomrew

tmwtyewexternalw essaeewRAMg 

TyewReoeivewHandlerwsuppmrtswtwmwomnfieurablewReoeivewFIFOw

buffers,waswwellwaswupwtmw64wdedioatedwreoeivewbufferswfmrwstmrinew

allw essaeeswtyatwpasswtyewaooeptanoewfilterinegwUnlikewtyew

ReoeivewFIFOwbuffers,wdedioatedwreoeivewbufferswarewusedwtmw

stmrewmnl.w essaeeswwitywspeoifiowidentifiersgwEaoyw essaeewisw

stmredwalmnewwitywawreoeivewti esta pgwAw axi u wmfw128wfiltersw

oanwbewdefinedwfmrw11-bitwID,wandwupwtmw64wfilterswfmrw29-bitwIDg 

APBwSlavew

Interfaoe 

APBwSlavew

Interfaoe 

TyewCANw mdulewiswomnneotedwtmwtyewAPBwbusgwItswAPBwSlavew

Interfaoewsuppmrtswomnneotimnwmnl.wtmwaw32-bitwbusg 

MessaeewRAMw

Interfaoe 

Messaeew

stmraeewinterfaoe 

Tyewexternalw32-bitw essaeewRAMwiswaooessiblewb.wbmtywtyew

CPUwandwtyewCANwomntrmllerg 

Wakeupw&w

ECC 

Wake-upwandw

ECCwoyeok 

TyewCANw mdulewsuppmrtswwakinewtyews.ste wfrm wawlmw-pmwerw

 mdew(STOPw mde)wandwalsmwfeatureswECCwoyeokg 

Can_polkw&w

oan_oolk 

Dmublewolmokw

smuroe 

TyewCANw mdulewmperateswwitywtwmwolmokwdm ains:wtyewCANw

peripyeralwolmokw(oan_polk)wandwtyewCANwprmtmomlwolmokw

(oan_oolk),wwyioywomrrespmndwtmwtyewAPBwCLKwandwCANwolmokw

desoribedwinwtyewseotimnwmfw“ClmokwTree”,wrespeotivel.g 

Interrupt Interrupt 

Tyew mdulewprmvideswtyreewinterruptwlinesgwInterruptwsienalswoanw

bewrmutedwtmwCAN_INT0,wCAN_INT1,wandwCAN_SMS_ITgwFmrwtyew

CANwomntrmller,wallwinterruptswoanwbewrmutedwtmwtyewCAN_INT0w

andwCAN_INT1wlinesgwTyesewtwmwinterruptwlineswoanwbew

individuall.wenabledwmrwdisabledwb.wprmera  inewtyewILE[EINT0]w

andwILE[EINT1]wbits,wrespeotivel.gwFmrwwake-upwandwECCwoyeokw

events,wallwinterruptswoanwbewrmutedwtmwtyewCAN_SMS_ITw

interruptwlineg 
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20.5 Functional Description 

20.5.1 Operation mode 

20.5.1.1 Software initialization 

Smftwarewinitializatimnwiswtrieeeredwb.wsettinewtyewCCCRw[INIT]wbitgwItwoanwalsmwbew

initiatedwb.wawsmftwarewsettine,wawyardwarewreset,wmrwwyenwtyewCANwomntrmllerw

enterswtyewBus-OffwstategwWyenwCCCRw[INIT]wbitwiswset,w essaeewtrans issimnwmnw

tyewCANwbuswiswyalted,wandwtyewCANwbuswmutputwoan_txwbeom eswreoessivew(yieyw

level)gwTyewomunterwmfwtyewErrmrwManaee entwLmeiow(EML)wre ainswunoyaneedgw

SettinewCCCRw[INIT]wdmeswnmtwalterwan.womnfieuratimnwreeistersgwResettinewCCCRw

[INIT]wom pleteswtyewsmftwarewinitializatimng 

Fmllmwinewtyis,wtyewBitwStrea wPrmoessmrw(BSP)w ustws.noyrmnizewwitywtyewdataw

trans issimnwmnwtyewCANwbuswb.wwaitinewfmrwtyewmoourrenoewmfw11womnseoutivew

reoessivewbitsw(indioatinewbuswidle,wBus_Idle)gwOnl.wafterwtyisws.noyrmnizatimnwoanw

itwpartioipatewinwbuswaotivitieswandwbeeinw essaeewtrans issimng 

AooesswtmwtyewCANwomnfieuratimnwreeisterswiswper ittedwmnl.wwyenwbmtywtyew

CCCRw[INIT]wandwCCCRw[CCE]wbitswarewsetw(viawawprmteotedwwrite)g 

TyewCCCRw[CCE]wbitwoanwmnl.wbewsetwmrwresetwwyenwCCCRw[INIT]w=w1gwWyenw

CCCRw[INIT]wiswreset,wCCCRw[CCE]wiswautm atioall.wresetg 

WyenwtyewCCCRw[CCE]wbitwiswset,wtyewfmllmwinewreeisterswarewreset: 

⚫ HPMSw(HieywPrimrit.wMessaeewStatus) 

⚫ RXF0Sw(RxwFIFOw0wStatus) 

⚫ RXF1Sw(RxwFIFOw1wStatus) 

⚫ TXFQSw(TxwFIFO/QueuewStatus) 

⚫ TXBRPw(TxwBufferwRequestwPendine) 

⚫ TXBTOw(TxwBufferwTrans issimnwOoourred) 

⚫ TXBCFw(TxwBufferwCanoellatimnwFinisyed) 

⚫ TXEFSw(TxwEventwFIFOwStatus) 

WyenwCCCRw[CCE]wiswset,wtyewti emutwomunterwvaluewTOCVw[TOC]wiswprelmadedw

witywtyewvaluewomnfieuredwinwTOCCw[TOP]g 

Furtyer mre,wwyenwCCCRw[CCE]w=w1,wtyewstatew aoyineswmfwtyewTxwHandlerwandw

tyewRxwHandlerwre ainwinwanwidlewstateg 

Tyewfmllmwinewreeisterswarewwritablewmnl.wwyenwCCCRw[CCE]w=w0: 

⚫ TXBARw(TxwBufferwAddwRequest) 

⚫ TXBCRw(TxwBufferwCanoellatimnwRequest) 

TyewCCCRw[TEST]wandwCCCRw[MON]wbitswoanwmnl.wbewsetwb.wtyewymstwwyenw

CCCRw[INIT]w=w1wandwCCCRw[CCE]w=w1gwBmtywbitswoanwbewresetwatwan.wti egwTyew

CCCRw[DAR]wbitwoanwmnl.wbewset/resetwwyenwCCCRw[INIT]w=w1wandwCCCRw[CCE]w

=w1g 
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Nmte:wTyew essaeewRAMwiswequippedwwitywECCwfunotimnalit.gwItwiswreom  endedwtmwinitializewtyew

 essaeewRAMwafterwawyardwarewresetwb.wwritine,wfmrwexa ple,w0x0000w0000wtmweaoyw essaeewRAMwwmrdw

tmweeneratewawvalidwECCwoyeoksu gwTyiswpreventswtyewaotivatimnwmfwECCwinterruptswwyenwreadinewfrm w

uninitializedwseotimnswmfwtyew essaeewRAMg 

20.5.1.2 Normal operation 

OnoewtyewCANwomntrmllerwom pleteswinitializatimnwandwtyewCCCRw[INIT]wbitwiswresetw

tmw0,witws.noyrmnizeswwitywtyewCANwbuswandwiswread.wfmrwom  unioatimng 

⚫ Tyewreoeivedw essaeesw(inoludinewtyewDLCwandw essaeewID)warew

stmredwintmweityerwawdedioatedwRxwBuffer,wRxwFIFOw0,wmrwRxwFIFOw1wafterw

passinewtyewaooeptanoewfilterineg 

⚫ Tyew essaeeswtmwbewtrans ittedwoanwbewusedwfmrwtyewinitializatimnwmrw

updatewmfwtyewdedioatedwTxwBuffers,wTxwFIFO,wmrwTxwQueuegwAutm atiow

trans issimnwmfwre mtewfra eswiswnmtwsuppmrtedg 

20.5.1.3 CAN FD operation 

TyerewarewtwmwvariantswmfwCANwFDwfra ewtrans issimngwTyewfirstwiswawCANwFDw

fra ewwitywbitwratewswitoyinewdisabledgwTyewseomndwiswawCANwFDwfra ewwyerewtyew

CmntrmlwField,wDatawField,wandwCRCwFieldwarewtrans ittedwatwawfasterwbitwratew

om paredwtmwtyewbeeinninewandwendwpartswmfwtyewfra eg 

InwawCANwfra ewwitywanw11-bitwidentifier,wtyewprevimusl.wreservedwbits,wandwtyew

firstwreservedwbitwinwawCANwfra ewwitywaw29-bitwidentifier,wwillwnmwwbewdeomdedwasw

tyewFDFw(FDwFra e)wbitsgwFDFwreoessivewindioateswawCANwFDwfra e,wwyilewFDFw

dm inantwindioateswawolassiowCANwfra eg 

InwawCANwFDwfra e,wtyewtwmwbitswfmllmwinewFDF,wresw(reserved)wandwBRSw(Bitw

RatewSwitoy),wdeter inewwyetyerwtyewbitwratewiswswitoyedwwityinwtyiswCANwFDw

fra egwCANwFDwbitwratewswitoyinewiswindioatedwb.wresw=wdm inantwandwBRSw=w

reoessivegwTyewreoessivew(res)womdewiswreservedwfmrwfuturewprmtmomlwextensimnsgwIfw

tyewCANwomntrmllerwreoeiveswawfra ewwitywFDFw=wreoessivewandwresw=wreoessive,w

itwsienalswawPrmtmomlwExoeptimnwEventwb.wsettinewtyewPSR[PXE]w(Prmtmomlw

ExoeptimnwEvent)wbitgwWyenwprmtmomlwexoeptimnwyandlinewiswenabledw(CCCRw

[PXHD]w=w0),wtyiswoauseswtyew mdule’swaotivewstatewtmwoyaneewfrm wReoeiverw

(PSR[ACT]w=w10)wtmwS.noyrmnizinew(PSR[ACT]w=w00)watwtyewnextwsa plinewpmintgw

Wyenwprmtmomlwexoeptimnwyandlinewiswdisabledw(CCCRw[PXHD]w=w1),wtyewCANw

omntrmllerwtreatswtyewreoessivewreswbitwaswawfmr atwerrmrwandwrespmndswwitywanw

errmrwfra eg 

CANwFDwmperatimnwiswenabledwb.wprmera  inewtyewCCCRw[FDOE]wbitg 

IfwCCCRw[FDOE]w=w1,wtyewtrans issimnwandwreoeptimnwmfwCANwFDwfra eswarew

enabledgwTyewomntrmllerwoanwalwa.swtrans itwandwreoeivewolassiowCANwfra esgwItw

deter ineswwyetyerwawCANwFDwfra ewmrwawolassiowCANwfra ewiswtrans ittedw

aoomrdinewtmwtyewomnfieuratimnwmfwtyewFDFwbitwinwtyewomrrespmndinewTxwBufferw

Ele entg 



 

wwwwgeeey.gom w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w Paeew 261 

IfwCCCRw[FDOE]w=w0,wreoeivedwfra eswarewinterpretedwaswolassiowCANwfra esgw

Tyiswwillwoausewanwerrmrwfra ewtmwbewtrans ittedwifwawCANwFDwfra ewiswreoeivedgw

WyenwCANwFDwmperatimnwiswdisabled,wCANwFDwfra eswarewnmtwtrans itted,wevenw

ifwtyewFDFwbitwinwtyewTxwBufferwEle entwiswsetgwTyewCCCRw[FDOE]wandwCCCRw

[BRSE]wbitswoanwmnl.wbewoyaneedwwyenwbmtywCCCRw[INIT]wandwCCCRw[CCE]warew

setg 

IfwCCCRw[FDOE]w=w0,wtyewsettineswmfwtyewFDFwandwBRSwbitswarewienmred,wandwtyew

fra eswarewtrans ittedwinwtyewfmr atwmfwolassiowCANgwIfwCCCRw[FDOE]w=w1wandw

CCCRw[BRSE]w=w0,wmnl.wtyewFDFwbitwinwtyewTxwBufferwEle entwiswevaluatedgwIfw

CCCRw[FDOE]w=w1wandwCCCRw[BRSE]w=w1,wtyewtrans issimnwmfwCANwFDwfra esw

witywbitwratewswitoyinewiswenabledgwAllwTxwBufferwEle entswtyatwyavewbmtywtyewFDFw

andwBRSwbitswsetwarewtrans ittedwinwtyewCANwFDwfmr atwwitywbitwratewswitoyineg 

DurinewCANwmperatimn,waw mdewoyaneewiswreom  endedwmnl.wunderwtyew

fmllmwinewoirou stanoes: 

(1) During system startup, all nodes transmit classic CAN frames until it is 

verified that they are capable of communicating in the CAN FD format. If 

so, all nodes switch to CAN FD operation. 

(2) Wake-up messages in a partial CAN network must be transmitted in the 

classic CAN format. 

(3) The fault rate during the CAN FD data phase is significantly higher than 

that during the CAN FD arbitration phase. In this case, the CAN FD bit 

rate switching option for transmission is disabled. 

(4) End-of-line programming is implemented if not all nodes support CAN 

FD operation. Non-CAN FD nodes remain in mute mode until 

programming is completed. Afterwards, all nodes switch back to classic 

CAN communication mode.   

InwtyewCANwFDwfmr at,wtyewDLCwomdewdifferswfrm wtyewstandardwCANwfmr atgwDLCw

omdesw0wtmw8warewenomdedwtyewsa ewaswinwstandardwCAN,wwyilewomdesw9wtmw15,w

wyioywarewallwenomdedwaswanw8-b.tewdatawfieldwinwstandardwCAN,warewenomdedw

aoomrdinewtmwtyewfmllmwinewtablewinwCANwFDg 

Tablew67wDLCwCmdes 

DLC 9 10 11 12 13 14 15 

Nu berwmfw

datawb.tes 
12 16 20 24 32 48 64 

InwawCANwFDwfra e,wifwtyewBRSw(BitwRatewSwitoy)wbitwiswreoessive,wtyewbitwti inew

switoyeswwityinwtyewfra ewafterwtyiswbitgwBefmrewtyewBRSwbit,wtyewnm inalwCANwbitw

ti inewdefinedwb.wtyewnm inalwbitwti inewandwPresoalerwReeisterw(NBTP)wiswusedw

durinewtyewCANwFDwarbitratimnwpyasegwInwtyewsubsequentwCANwFDwdatawpyase,w

tyewdatawpyasewbitwti inewdefinedwb.wtyewDatawBitwTi inewandwPresoalerwReeisterw
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(DBTP)wiswusedgwTyewbitwti inewswitoyeswbaokwfrm wtyewdatawpyasewti inewatwtyew

CRCwdeli iterwmrwupmnwerrmrwdeteotimn,wwyioyeverwmoourswfirstg 

Tyew axi u womnfieurablewbitwratewfmrwtyewCANwFDwdatawpyasewdependswmnwtyew

CANwprmtmomlwolmokwfrequeno.w(oan_oolk)gwFmrwexa ple:wIfwtyewCANwprmtmomlw

olmokwfrequeno.wisw20wMHzwandwtyew ini u womnfieurablewbitwti ewisw4wtq,wtyew

resultinewbitwratewfmrwtyewdatawpyasewisw5wMbit/sg 

Inwbmtywdatawfra ewfmr atsw(CANwFDwandwCANwFDwwitywbitwratewswitoyine),wtyew

valuewmfwtyewESIw(ErrmrwStatewIndioatmr)wbitwiswdeter inedwb.wtyewerrmrwstatewmfwtyew

trans itterwatwtyewstartwmfwtyewtrans issimngwIfwtyewtrans itterwiswinwtyewerrmr-

passivewstate,wtyewESIwbitwiswtrans ittedwinwreoessivewfmr at;wmtyerwise,witwisw

trans ittedwinwdm inantwfmr atg 

20.5.1.4 Transmitter delay compensation 

DurinewtyewdatawpyasewmfwawCANwFDwtrans issimn,wmnl.wmnewnmdewaotswaswtyew

trans itter,wwyilewallwmtyerwnmdeswarewreoeiversgwTyewbuswlenetywyaswnmwi paotwinw

tyiswpyasegwWyenwtrans ittinewviawtyewoan_txwpin,wtyewCANwomntrmllerw

si ultanemusl.wreoeiveswtyewtrans ittedwdatawfrm wtyewlmoalwCANwtransoeiverwviaw

tyewoan_rxwpingwTyewreoeivedwdatawiswdela.edwduewtmwtrans itterwlmmpwdela.gwIfwtyisw

dela.wexoeedswTSEG1w(tyewti ewsee entwbefmrewtyewsa plinewpmint),wawbitwerrmrw

willwbewdeteotedgwTmwaoyievewdatawpyasewti ineswsymrterwtyanwtyiswtrans itterw

lmmpwdela.,wawtrans itterwdela.wom pensatimnw(TDC)w eoyanis wiswintrmduoedgw

Witymutwtrans itterwdela.wom pensatimn,wtyewaoyievablewbitwratewinwtyewdataw

pyasewmfwawCANwFDwfra ewwmuldwbewli itedwb.wtyewtrans itterwlmmpwdela.g 

Description 

TyewprmtmomlwunitwmfwtyewCANwomntrmllerwi ple entswawTrans itterwDela.w

Cm pensatimnw(TDC)w eoyanis wtmwom pensatewfmrwtyewtrans itterwlmmpwdela.,w

tyereb.wenablinewyieyerwbitwrateswinwtyewCANwFDwdatawpyasewwitymutwbeinew

li itedwb.wtyewspeoifiowdela.wmfwawCANwtransoeivergw  

Tmwoyeokwfmrwbitwerrmrswinwtyewdatawpyasewatwtyewtrans ittinewnmde,wtyewdela.edw

trans ittedwdatawiswom paredwwitywtyewreoeivedwdatawatwawSeomndar.wSa plinew

Pmintw(SSP)gwIfwawbitwerrmrwiswdeteoted,wtyewtrans itterwwillwreaotwtmwtyiswbitwerrmrwatw

tyewnextwreeularwsa plinewpmintgwTyewdela.wom pensatimnwiswalwa.swdisabledw

durinewtyewarbitratimnwpyaseg 

Tyewtrans itterwdela.wom pensatimnwallmwswfmrwtyewomnfieuratimnwmfwdatawbitwti esw

tyatwarewsymrterwtyanwtyewtrans itterwlmmpwdela.,waswdetailedwinwISOw11898-

1:2015gwTyiswfeaturewiswenabledwb.wsettinewtyewDBTPw[TDC]wbitg 

AtwtyewSSP,wtyewreoeivinewbitwiswom paredwwitywtyewtrans ittinewbitgwTyewSSPw

pmsitimnwiswdefinedwaswtyewsu wmfwtyew easuredwlmmpwdela.wfrm wtyewomntrmller’sw

trans itwmutputwoan_txwtyrmueywtyewtransoeiverwtmwitswreoeivewinputwoan_rx,wandw

tyewomnfieuredwTrans itterwDela.wCm pensatimnwOffsetwTDCRw[TDCO]gwTyisw

mffsetwiswusedwtmwadjustwtyewpmsitimnwmfwtyewSSPwwityinwtyewreoeivinewbitw(fmrw
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exa ple,wtmwyalfwmfwtyewdatawpyasewbitwti e)gwTyewoaloulatedwpmsitimnwmfwtyew

seomndar.wsa plinewpmintwiswrmundedwdmwnwtmwtyewnextwinteeerw ultiplewmfwtyew

 ini u wti ewquantu w( tq)g 

TyewPSRw[TDCV]wreeisterwdispla.swtyewaotualw easuredwtrans itterwdela.w

om pensatimnwvaluegwPSRw[TDCV]wiswolearedwwyenwCCCRw[INIT]wiswsetwandwisw

updatedweaoywti ewanwFDwfra ewiswtrans ittedwwyilewDBTPw[TDC]wiswsetg 

Tyewtrans itterwdela.wom pensatimnw eoyanis winwtyewCANwomntrmllerw ustw

adyerewtmwtyewfmllmwinewbmundar.womnditimns: 

⚫ Tyewsu wmfwtyew easuredwlmmpwdela.wfrm woan_txwtmwoan_rxwandwtyew

omnfieuredwtrans itterwdela.wom pensatimnwmffsetwTDCR[TDCO]w ustw

bewlesswtyanwmrwequalwtmw127w tqgwIfwtyiswsu wexoeedsw127w tq,wtyew

 axi u wvaluewmfw127w tqwiswusedwfmrwtrans itterwdela.w

om pensatimng 

⚫ Durinewtyewdatawpyase,wtyewsu wmfwtyew easuredwlmmpwdela.wfrm w

oan_txwtmwoan_rxwandwtyewomnfieuredwtrans itterwdela.wom pensatimnw

mffsetwTDCR[TDCO]w ustwbewlesswtyanw6-bitwti eg 

⚫ Tyewdatawpyasewendswatwtyewsa plinewpmintwmfwtyewCRCwdeli iter,watw

wyioywpmintwtyewoyeokinewmfwreoeivinewbitswatwtyewSSPwoeasesg 

Transmitter delay compensation measurement 

Ifwtrans itterwdela.wom pensatimnwiswenabledwb.wprmera  inewtyewDBTP[TDC]w

bitwtmw1,wtyew easure entwstartswatwtyewfallinewedeewfrm wtyewFDFwbitwtmwtyewresw

bitwinweaoywtrans ittedwCANwFDwfra egwTyew easure entwstmpswwyenwtyiswedeew

iswdeteotedwatwtyewtrans itter’swreoeivewinput,woan_rxgwTyewresmlutimnwmfwtyisw

 easure entwiswmnew ini u wti ewquantu w( tq)g 

Fieurew76wTrans itterwDela.wMeasure ent 

Delay Counter

Start Stop

m_can_cclk

TDCR[TDCO]

+
Delay

SSP Position

Delay Compensation Offset

m_can_tx

m_can_rx

Arbitration phase

Arbitration phase

BRS ESI DLCFDF

Transmitter
Delay

res

Data phase

Data phase
 

Tmwpreventwawdm inantwelitoywwityinwtyewreoeivedwFDFwbitwfrm wpre aturel.w

endinewtyewdela.wom pensatimnw easure entwbefmrewtyewfallinewedeewmfwtyew

reoeivedwreswbitw–wwyioywwmuldwoausewtyewSSPwtmwbewpmsitimnedwtmmwearl.w–waw

trans itterwdela.wom pensatimnwfilterwwindmwwoanwbewenabledwb.wprmera  inew
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TDCRw[TDCF]gwTyiswdefineswaw ini u wvaluewfmrwtyewSSPwpmsitimngwFmrwtyew

trans itterwdela.w easure ent,wdm inantwedeeswmnwoan_rxwtyatwwmuldwresultwinw

anwearlierwSSPwpmsitimnwarewienmredgwTyew easure entwstmpswwyenwtyew

oaloulatedwSSPwpmsitimnwiswatwleastwTDCRw[TDCF]wandwoan_rxwiswatwawlmwwlevelg 

Nmte:wTyewCANwomntrmllerwalwa.swperfmr swawd.na iowtrans itterwdela.w easure ent;wtyewomnfieuratimnw

mfwstatiow(fixed)wtrans itterwdela.wiswnmtwsuppmrtedg 

20.5.1.5 Restricted operation mode 

InwRestriotedwOperatimnwMmde,wawnmdewiswoapablewmfwreoeivinewdatawandwre mtew

fra eswandwaoknmwledeinewvalidwfra es,wbutwitwwillwnmtwtrans itwdatawfra es,w

re mtewfra es,waotivewerrmrwfra es,wmrwmverlmadwfra esgwInwtyeweventwmfwanwerrmrw

omnditimnwmrwmverlmadwomnditimn,winsteadwmfwtrans ittinewdm inantwbits,witwwaitswfmrw

tyewmoourrenoewmfwawbuswidlewstatewtmwres.noyrmnizewwitywtyewCANw

om  unioatimngwWyilewerrmrwlmeeinew(ECR[CEL])wiswaotive,wtyewerrmrwomuntersw

(ECR[REC],wECR[TEC])warewfrmzengwTyewymstwoanwsetwtyewCANwomntrmllerwintmw

RestriotedwOperatimnwMmdewb.wsettinewtyewCCCR[ASM]wbitgwTyiswbitwoanwmnl.wbew

setwb.wtyewymstwwyenwbmtywCCCRw[CCE]wandwCCCRw[INIT]wbitswarewsetwtmw1gwTyew

ymstwoanwresetwtyiswbitwatwan.wti eg 

Tyewomntrmllerwautm atioall.wenterswRestriotedwOperatimnwMmdewwyenwtyewTxw

Handlerwfailswtmwreadwdatawfrm wtyew essaeewRAMwinwti egwTmwexitwRestriotedw

OperatimnwMmde,wtyewymstwCPUw ustwresetwCCCRw[ASM]g 

RestriotedwOperatimnwMmdewoanwbewusedwinwapplioatimnswtyatwneedwtmwadaptwtmw

differentwCANwbitwratesgwInwsuoywoases,wtyewAPPwtestswdifferentwbitwrateswandwexitsw

RestriotedwOperatimnwMmdewupmnwreoeivinewawvalidwfra eg 

Nmte:wRestriotedwOperatimnwMmdew ustwnmtwbewusedwinwom binatimnwwitywLmmpbaokwMmdew(internalwmrw

external)g 

20.5.1.6 Bus monitoring mode 

TyewCANwomntrmllerwoanwbewsetwtmwBuswMmnitmrinewMmdewb.wprmera  inewtyew

CCCRw[MON]wbitwtmw1gwInwBuswMmnitmrinewMmdew(seew“10g14wBuswMmnitmrine”winw

tyewISOw11898-1:2015),wtyewCANwomntrmllerwiswablewtmwreoeivewvalidwdatawfra esw

andwvalidwre mtewfra eswbutwoannmtwinitiatewawtrans issimngwInwtyisw mde,witw

trans itswmnl.wreoessivewbitswmnwtyewCANwbusgwIfwtyewomntrmllerwneedswtmwsendwaw

dm inantwbitw(suoywaswanwACKwbit,wmverlmadwflae,wmrwaotivewerrmrwflae),wtyiswbitwisw

internall.wrermutedwsmwtyatwtyewomntrmllerwoanw mnitmrwit,wevenwtymueywtyewaotualw

CANwbusw a.wre ainwinwtyewreoessivewstategwInwBuswMmnitmrinewMmde,wtyew

TXBRPwreeisterwre ainswinwitswresetwstateg 

BuswMmnitmrinewMmdewoanwbewusedwtmwanal.zewtyewtraffiowmnwtyewCANwbuswwitymutw

affeotinewitwb.wtrans ittinewdm inantwbitsgwTyewfieurewbelmwwsymwswtyewomnneotimnw

mfwtyewoan_txwandwoan_rxwsienalswwyenwtyewCANwomntrmllerwiswinwBuswMmnitmrinew

Mmdeg 
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Fieurew77wBuswMmnitmrinewMmde 

Tx

M_CAN

Rx

m_can_tx m_can_rx

=1

 

20.5.1.7 Disable automatic retransmission 

AoomrdinewtmwtyewCANwspeoifioatimnw(seew“8g3g4wReomver.wManaee ent”winwtyew

ISOw11898-1:2015),wtyewCANwomntrmllerwprmvideswaw etymdwfmrwtyewautm atiow

retrans issimnwmfwfra eswtyatwyavewlmstwarbitratimnwmrwyavewbeenwdisturbedwb.w

errmrswdurinewtyeirwtrans issimngwB.wdefault,wautm atiowretrans issimnwisw

enabledgwTmwsuppmrtwtyewti e-trieeeredwom  unioatimnwaswdesoribedwinwSeotimnw

9g2wmfwISOw11898-1:2015,wautm atiowretrans issimnwoanwbewdisabledwviawtyew

CCCRw[DAR]wbitg 

Frame transmission in DAR mode 

InwDARw(DisablewAutm atiowRetrans issimn)w mde,wallwtrans issimnswinitiatedwmnw

tyewCANwbuswarewautm atioall.woanoelledgwUpmnwawsuooessfulwtrans issimn,wtyew

TxwrequestwpendinewbitwTXBRPw[TRPx]winwtyewTxwBufferwwillwbewoleared;wtyiswbitwisw

alsmwolearedwifwtyewtrans issimnwyaswnmtwstartedwb.wtyewoanoellatimnwpmint,wisw

abmrtedwduewtmwarbitratimnwlmss,wmrwifwanwerrmrwmoourswdurinewfra ewtrans issimng 

⚫ Wyenwarbitratimnwiswlmstwmrwtyewfra ewtrans issimnwiswdisturbed,wtyew

omrrespmndinewTxwBufferwTrans issimnwOoourredwbitwTXBTOw[TOx]wisw

nmtwset,wandwtyewomrrespmndinewTxwBufferwCanoellatimnwFinisyedwbitw

TXBCF[CFx]wiswsetg 

⚫ Wyenwtrans issimnwiswsuooessful,wtyewomrrespmndinewTxwBufferw

Trans issimnwOoourredwbitwTXBTO[TOx]wiswset,wandwtyewomrrespmndinew

TxwBufferwCanoellatimnwFinisyedwbitwTXBCF[CFx]wiswnmtwsetg 

⚫ Wyenwawfra ewiswsuooessfull.wtrans ittedwdespitewoanoellatimn,wtyew

omrrespmndinewTxwBufferwTrans issimnwOoourredwbitwTXBTOw[TOx]wisw

set,wandwtyewomrrespmndinewTxwBufferwCanoellatimnwFinisyedwbitw

TXBCF[CFx]wiswsetg 

Ifwawfra ewiswsuooessfull.wtrans ittedwandwTxwEventwstmraeewiswenabled,wanweventw

witywEventwT.pewETw=w10w(trans issimnwmoourredwdespitewoanoellatimn)wiswwrittenw

intmwtyewTxwEventwFIFOwele entg 
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20.5.1.8 Power-down (sleep mode) 

Tyewomntrmllerwenterswpmwer-dmwnw mdewviawanwexternall.winputwolmokwstmpw

requestwsienalwmrwb.wsettinewtyewCCCRw[CSR]wbitgwTyewCCCRw[CSR]wbitwreadswasw

1waswlmnewaswtyewexternalwolmokwstmpwrequestwsienalwiswaotiveg 

Afterwallwpendinewtrans issimnwrequestswarewom pleted,wtyewCANwomntrmllerwwaitsw

untilwawbuswidlewstatewiswdeteotedgwItwtyenwsetswCCCRw[INIT]wbitwtmw1wtmwpreventwan.w

furtyerwCANwtrans issimnsgwNext,wtyewCANwomntrmllerwaoknmwledeeswitwiswread.w

fmrwpmwer-dmwnwb.wsettinewtyewmutputwolmokwstmpwaoknmwledeewsienalwtmw1wandw

settinewtyewCCCR[CSA]wbitwtmw1gwFurtyerwreeisterwaooesseswarewpmssiblewbefmrew

deaotivatinewtyew mdulewolmokswoan_yolkwandwoan_oolk,wwitywtyewexoeptimnwmfwtyew

CCCR[INIT]wbit,wwyioywre ainswsetwtmw1g 

Nmte:wInwoaseswmfwseverewdisturbanoewmnwtyewCANwbus,wawbuswidlewstatew ieytwnmtwbewreaoyed,wandw

omnsequentl.,wtyewCANwomntrmllerwwillwnmtwsetwCCCRw[INIT]wbitgwTyiswomnditimnwoanwbewdeteotedwb.wpmllinew

tyewPSR[ACT]wreeistergwIfwtyewCANwomntrmllerwdmeswnmtwenterwtyewidlewstate,wsmftwarewoanwwritewCCCRw

[INIT]w=w1,wwyioywwillwi  ediatel.wyaltwtyewomntrmller’swCANwom  unioatimn,wreeardlesswmfwan.wmneminew

trans issimnwmrwreoeptimng 

Tmwexitwpmwer-dmwnw mde,wtyewAPPw ustwmpenwtyew mdulewolmokwbefmrew

resettinewtyewexternalwolmokwstmpwrequestwsienalwmrwtyewCCCRw[CSR]wbitgwTyewCANw

omntrmllerwwillwaoknmwledeewtyiswaotimnwb.wresettinewtyewmutputwolmokwstmpw

aoknmwledeewsienalwandwolearinewtyewCCCR[CSA]wbitgwTyenwtyewAPPwrestartsw

CANwom  unioatimnwb.wresettinewCCCRw[INIT]wbitg 

20.5.1.9 Wake-up request 

Wyenwtyews.ste wiswinwSTOPw mde,wtyewCANw mduleweenerateswawwake-upw

requestwupmnwtyewmoourrenoewmfwtyewfmllmwinewwake-upwevent: 

⚫ Awdm inantwbitw(lmeiow0)wmnwtyewoan_rxwpin 

Tyewuserwoanwwakewtyews.ste wfrm wSTOPw mdeweityerwviawanwinterruptw(b.w

settinewERM_CTRL[WAKE_INT_EN])wmrwviawanweventw(b.wsettinew

ERM_CTRL[WAKE_EVENT_EN])g 

Nmte:wAfterwtyewCANw mdulewwakeswtyews.ste wfrm wSTOPw mde,wtmwrestartwCANwom  unioatimnwtyew

userw ustwenablewtyewHSEwolmokwandwtyenwresetwCCCR[INIT]g 

20.5.1.10 Test Mode 

WritewaooesswtmwtyewTESTwreeisterwiswmnl.wper ittedwwyenwtyewCCCR[TEST]wbitwisw

setwtmw1gwTyiswenableswtyewomnfieuratimnwmfwtestw mdewandwtestwfunotimnsg 

B.wprmera  inewtyewTEST[TX]wbits,wtyewCANwtrans itwpinwoan_txwoanwbew

omnfieuredwfmrwmnewmfwfmurwmutputwfunotimnsgwInwadditimnwtmwitswdefaultwfunotimnwaswaw

serialwdatawmutput,witwoanwbewdrivenwtmwmutputwtyewCANwsa plinewpmintwsienalwfmrw

 mnitmrinewtyewCANwbitwti ine,wmrwtmwmutputwawomnstantwdm inantwmrwreoessivew

valuegwTyewourrentwlmeiowlevelwmfwtyewreoeivewpinwoan_rxwoanwbewreadwfrm wtyew

TEST[RX]wbitgwTyesewtwmwfunotimnswoanwbewusedwtmwoyeokwtyewpy.sioalwla.erwmfw
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tyewCANwbusg 

Duewtmwtyews.noyrmnizatimnw eoyanis wbetweenwtyewCANwom  unioatimnwolmokw

andwtyewCANwperipyeralwolmokwdm ains,wawlateno.wmfwawfewwymstwolmokwo.olesw a.w

moourwfrm wwritinewtmwTEST[TX]wbitwuntilwtyewnewl.womnfieuredwvaluewappearswmnw

tyewmutputwpinwoan_txgwTyewsa ewapplieswwyenwreadinewtyewinputwpinwoan_rxwviaw

tyewTEST[RX]wbitg 

Nmte:wTyewtestw mdewsymuldwmnl.wbewapplioablewfmrwprmduotimnwtestinewmrwself-testgwSmftwarewomntrmlwmfwtyew

oan_txwpinwinterfereswwitywallwCANwprmtmomlwfunotimnsgwTyewtestw mdewiswnmtwreom  endedwtmwbewusedwinw

applioatimnsg 

External Loopback Mode 

TyewCANwomntrmllerwoanwbewsetwtmwExternalwLmmpbaokwMmdewb.wprmera  inewtyew

TEST[LBCK]wbitwtmw1gwInwLmmpbaokwMmde,wtyewCANwomntrmllerwtreatswtyew

 essaeeswitwtrans itswaswreoeivedw essaeeswandwstmreswtye w(ifwtye.wpassw

aooeptanoewfilterine)wintmwtyewRxwBufferwmrwRxwFIFOgwTyewdiaera wbelmww

illustrateswtyewomnneotimnwmfwtyewsienalwinputwpinswoan_txwandwoan_rxwtmwtyewCANw

omntrmllerwinwExternalwLmmpbaokwMmdeg 

Tyisw mdewiswusedwfmrwyardwarewself-testgwTmwre ainwindependentwmfwexternalw

influenoes,wtyewCANwomntrmllerwienmreswaoknmwledeewerrmrsw(sa plinewaw

reoessivewbitwinwtyewaoknmwledeewslmtwmfwawdata/re mtewfra e)winwLmmpbaokw

MmdegwInwtyisw mde,wtyewCANwomntrmllerwinternall.wfeedswbaokwitswTxwmutputwtmwitsw

RxwinputgwTyewaotualwvaluewmfwtyewoan_rxwinputwpinwiswienmredwb.wtyewCANw

omntrmllergwTyewtrans ittedw essaeeswoanwbew mnitmredwmnwtyewoan_txwping 

Fieurew78wExternalwLmmpbaokwMmde 

Tx

FDCAN

Rx

fdcan_tx fdcan_rx

 

Internal Loopback Mode 

TyewCANwomntrmllerwoanwenterwInternalwLmmpbaokwMmdewb.wsettinewtyew

TEST[LBCK]wandwCCCR[MON]wbitswtmw1gwTyisw mdewoanwbewusedwfmrwaw“ymtwself-

test,”wallmwinewtyewCANwomntrmllerwtmwbewtestedwwitymutwaffeotinewtyewmperatimnalw

CANws.ste womnneotedwtmwtyewoan_txwandwoan_rxwpinsgwInwtyisw mde,wtyewoan_rxw

pinwiswdisomnneotedwfrm wtyewCANwomntrmller,wwyilewtyewoan_txwpinwiswyeldwatwtyew
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reoessivewstategwTyewdiaera wbelmwwillustrateswtyewomnneotimnwmfwtyewoan_txwandw

oan_rxwpinswtmwtyewCANwomntrmllerwinwInternalwLmmpbaokwMmdeg 

Fieurew79wInternalwLmmpbaokwMmde 

Tx

CAN

Rx

can_tx can_rx

=1

 

20.5.2 Timestamp generation  

20.5.2.1 Internal timestamp generation  

TyewCANwomntrmllerwi ple entswanwinternalwti esta pweeneratimnw eoyanis w

usinewaw16-bitwwrappinewomuntergwTyiswomunterwoanwbewomnfieuredwviawtyew

presoalerwTSCC[TCP]wtmwinore entwatw ultiplesw(1…16)wmfwtyewCANwbitwti egwTyew

ourrentwvaluewmfwtyewomunterwoanwbewreadwfrm wtyewTSCV[TSC]wreeistergwWritinewtmw

tyewTSCVwreeisterwresetswtyewomunterwtmwzermgwTyewinterruptwflaewIR[TSW]wiswsetw

wyeneverwtyewti esta pwomunterwwrapswarmundg 

Atwtyewstartwmfwawfra e’swreoeptimnwmrwtrans issimnw(SOF),wtyewvaluewmfwtyew

omunterwiswoapturedgwTyiswoapturedwvaluewiswstmredwinwtyewti esta pwseotimnw(fmrw

exa ple,wRXTS[15:0])wmfwtyewrespeotivewRxwbuffer,wRxwFIFOwele ent,wmrwTxw

EventwFIFOwele entw(fmrwexa ple,wTXTS[15:0])g 

20.5.2.2 External timestamp generation  

Aswanwalternativewtmwusinewtyewinternalw16-bitwomunter,wanwexternalw16-bitwti ew

basewveotmrwinputwmfwCANwoanwbewoapturedwaswtyewti esta pwb.wprmera  inew

tyewTSCC[TSS]wbitsgw  

Tyewexternalwti esta pwolmokwsmuroewiswprmvidedwb.wTMR8gwFmrwdetailedwusaeew

mfwTMR8,wreferwtmwtyewspeoifiowdesoriptimnswinwtyewTMR8wManualg 

20.5.3 Timeout counter  

TyewCANwomntrmllerwiswprmvidedwwitywaw16-bitwti emutwomunterwtmwsienalwti emutwfmrw

RxwFIFOw0,wRxwFIFOw1,wandwtyewTxwEventwFIFOgwTyewti emutwomunterwisw

omnfieuredwviawtyewTOCCwreeister,wandwitswourrentwvaluewoanwbewreadwfrm w

TOCV[TOC]g 

Tyiswti emutwomunterwmperateswaswawdeore entinewomunterwandwuseswtyewsa ew
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presoalerwomntrmlledwb.wTSCC[TCP]waswtyewti esta pwomuntergwTyewti emutw

omunterwoanwmnl.wstartwwyenwCCCR[INIT]w=w0gwItwstmpswwyenwCCCR[INIT]w=w1,wfmrw

exa ple,wwyenwtyewCANwomntrmllerwenterswtyewBus-Offwstateg 

TyewinterruptwflaewIR[TOO]wiswsetwwyenwtyewvaluewmfwtyewomunterwreaoyeswzermgwInw

omntinumusw mde,wtyewomunterwi  ediatel.wrestartswfrm wtyewvaluewomnfieuredwinw

TOCC[TOP]g 

Tyewmperatinew mdewiswseleotedwviawTOCC[TOS]gwWyenwmperatinewinwomntinumusw

 mde,wtyewomunterwbeeinswrunninewwyenwCCCR[INIT]wiswresetgwWritinewtmwtyew

TOCVwreeisterwpresetswtyewomunterwtmwtyewvaluewomnfieuredwinwTOCC[TOP],wandwitw

omntinueswdeore entineg 

Wyenwtyewti emutwomunterwiswomntrmlledwb.wawspeoifiowFIFO,wanwe pt.wFIFOw

oauseswtyewomunterwtmwbewpresetwtmwtyewvaluewomnfieuredwinwTOCC[TOP]gw

Deore entinewbeeinswwyenwtyewfirstwFIFOwele entwiswstmredgwInwtyisw mde,w

writinewtmwtyewTOCVwreeisterwyaswnmweffeotg 

Nmte:wTyewolmokwsienalwfmrwtyewti emutwomunterwiswderivedwfrm wtyewsa plinewpmintwsienalwmfwtyewCANwomregw

Cmnsequentl.,wtyewexaotwti inewmfwtyewomunter’swdeore entsw a.wvar.wduewtmwtyew

s.noyrmnizatimn/res.noyrmnizatimnw eoyanis swmfwtyewCANwomregwIfwtyewbitwratewswitoyinewmfwCANwFDwisw

enabled,wtyewti emutwomunterwwillwtiokwatwdifferentwrateswinwtyewarbitratimnwandwdatawfieldsg 

20.5.4 Rx handler 

TyewRxwHandlerwomntrmlswtyewaooeptanoewfilterine,wtyewtransferwmfwreoeivedw

 essaeeswtmweityerwtyewRxwbufferwmrwmnewmfwtyewtwmwRxwFIFOs,wandw anaeeswtyew

putwandweetwindioeswfmrwtyewRxwFIFOsg 

Nmte:wInwtyewourrentwdesien,witwiswnmtwpmssiblewtmwblmokwtyewreoeptimnwmfwdebuew essaeeswmrwpreventwtyew

tmeelinewmfwtyeirwassmoiatedwstatuswbitsgwHmwever,wtyiswdmeswnmtwaffeotwtyewnmr alwusaeewmfwtyewCANw

omntrmllerg 

20.5.4.1 Acceptance filtering 

TyewCANwomntrmllerwoanwbewomnfieuredwwitywtwmwsetswmfwaooeptanoewfilters:wmnew

fmrwstandardwidentifierswandwanmtyerwfmrwextendedwidentifiersgwTyesewfilterswoanwbew

assienedwtmweityerwtyewRxwbufferwmrwtmwRxwFIFOw0/1gwDurinewaooeptanoewfilterine,w

eaoywfilterwlistwiswexeoutedwstartinewfrm wEle entw0wuntilwtyewfirstw atoyinew

ele entwiswfmundgwTyewaooeptanoewfilterinewprmoesswstmpswupmnwfindinewtyewfirstw

 atoy,wandwsubsequentwfilterwele entswinwtyewlistwarewnmtwevaluatedg 

Tyewke.wfeatureswarewaswfmllmws: 

⚫ Eaoywfilterwele entwoanwbewomnfieuredwfmrweityerwaooeptanoewmrw

rejeotimnwfilterineg 

⚫ Eaoywfilterwele entwoanwbewindividuall.wenabledwmrwdisabledg 

⚫ Eaoywfilterwele entwoanwbewomnfieuredwas: 

- AwfilterwfmrwmnewmrwtwmwdedioatedwIDs 

- Awolassiowbitw askwfilter 
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- Awraneewfilter 

⚫ Filterswarewoyeokedwsequentiall.gwTyewexeoutimnwstmpswaswsmmnwaswtyew

firstw atoyinewfilterwele entwiswfmundg 

Relatedwomnfieuratimnwreeisters: 

⚫ StandardwIDwFilterwCmnfieuratimnw(SIDFC) 

⚫ ExtendedwIDwandwMaskw(XIDAM) 

⚫ ExtendedwIDwFilterwCmnfieuratimnw(XIDFC) 

⚫ GlmbalwFilterwCmnfieuratimnw(GFC) 

Dependinewmnwtyewomnfieuratimnwmfwtyewfilterwele entw(SFEC/EFEC),waw atoyw

trieeerswmnewmfwtyewfmllmwinewaotimns: 

⚫ Setwtyewyiey-primrit.w essaeewinterruptwflaewIR[HPM] 

⚫ Setwtyewyiey-primrit.w essaeewinterruptwflaewIR[HPM]wandwstmrewtyew

reoeivedwfra ewinwFIFOw0wmrwFIFOw1 

⚫ Stmrewtyewreoeivedwfra ewinwFIFOw0wmrwFIFOw1 

⚫ Stmrewtyewreoeivedwfra ewinwtyewRxwBuffer 

⚫ Rejeotwtyewreoeivedwfra e 

Aooeptanoewfilterinewbeeinswafterwtyewom pletewidentifierwyaswbeenwreoeivedgw

Onoewaooeptanoewfilterinewiswom pletewandwaw atoyinewRxwBufferwmrwRxwFIFOwisw

fmund,wtyew essaeewyandlerwwriteswtyewreoeivedw essaeewdatawinw32-bitwunitswtmw

tyew atoyedwRxwBufferwmrwRxwFIFOgwIfwtyewCANwprmtmomlwomntrmllerwdeteotswanw

errmrw(fmrwexa ple,wawCRCwerrmr),wtyew essaeewiswdisoardedgwTyiswyaswtyew

fmllmwinewomnsequenoeswfmrwtyewaffeotedwRxwbufferwmrwRxwFIFO: 

⚫ RxwBuffer:wTyewnewwdatawflaewfmrwtyew atoyedwRxwbufferwiswnmtwset,wbutw

tyewRxwbufferwisw(partiall.)wmverwrittenwb.wtyewreoeivedwdatagwTyewerrmrw

t.pewoanwbewoyeokedwinwPSR[LEC]wmrwPSR[DLEC]g 

⚫ RxwFIFO:wTyewputwindexwfmrwtyew atoyedwRxwFIFOwiswnmtwupdated,wbutw

tyewassmoiatedwRxwFIFOwele entwisw(partiall.)wmverwrittenwb.wtyew

reoeivedwdatagwTyewerrmrwt.pewoanwbewoyeokedwinwPSR[LEC]wmrw

PSR[DLEC]gwIfwtyew atoyedwRxwFIFOwmperateswinwmverwritew mde,wtyew

bmundar.womnditimnswmfwtyewRxwFIFOwinwtyisw mdew ustwbewomnsideredg 

Nmte:wWyenwawreoeivedw essaeewtyatwyaswpassedwaooeptanoewfilterinewiswwrittenwtmwmnewmfwtyewtwmwRxw

FIFOswmrwtmwawRxwBuffer,wtyewun mdifiedwreoeivedwidentifierwiswstmred,wreeardlesswmfwwyioywfilterswwerew

usedgwTyewmutom ewmfwtyewaooeptanoewfilterinewprmoesswdependswyeavil.wmnwtyewmrderwmfwtyewomnfieuredw

filterwele entsg 

Range filter 

Tyiswfilterw atoyeswallwreoeivedwfra eswwymsew essaeewIDswfallwwityinwtyewraneew

definedwb.wSF1ID/SF2IDwmrwEF1ID/EF2IDg 

Wyenwraneewfilterwwmrkswwitywextendedwfra es,wtyerewarewtwmwsituatimns: 

EFTw=w00:wTyewANDwmperatimnwmfwreoeivedwfra e’sw essaeewIDwandwtyew

ExtendedwIDwandwMaskw(XIDAM)wwillwbewi ple entedwbefmrewtyewraneewfilterwisw
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appliedg 

EFTw=w11:wTyewraneewfilterwiswappliedwwitymutwusinewtyewExtendedwIDwandwMaskw

(XIDAM)g 

Specific message ID filter 

Awsinelewfilterwele entwoanwbewomnfieuredwtmwfilterwmnewmrwtwmwspeoifiow essaeew

IDsgwTmwfilterwawsinelewspeoifiow essaeewID,wtyewfilterwele entw ustwbewomnfieuredw

suoywtyatwSF1IDw=wSF2IDwmrwEF1IDw=wEF2IDg 

Classic bit mask filter 

Classiowbitw askwfilterwiswdesienedwtmwfilterwermupswmfw essaeewIDswb.w askinew

individualwbitswmfwtyewreoeivedw essaeewIDsgwInwolassiowbitw askwfilter,w

SF1ID/EF1IDwserveswaswtyew essaeewIDwfilter,wwyilewSF2ID/EF2IDwserveswaswtyew

filterw askgw  

Awzermwbitwatwtyewfilterw askwwillw askwmutwtyewomrrespmndinewbitwpmsitimnwmfwtyew

omnfieuredwIDwfiltergwFmrwexa ple,wtyewvaluewmfwtyewreoeivedw essaeewIDwinwtyatw

bitwpmsitimnwiswirrelevantwfmrwaooeptanoewfilterinegwOnl.wtymsewbitwpmsitimnswwyerew

tyew askwbitwisw“1”winwtyewreoeivedw essaeewIDswarewsienifioantwfmrwaooeptanoew

filterineg 

Ifwallw askwbitswarew“1”,waw atoywmoourswmnl.wwyenwtyewreoeivedw essaeewIDwisw

identioalwtmwtyew essaeewIDwfiltergwIfwallw askwbitswarew“0”,wan.w essaeewIDwwillw

 atoyg 

Standard message ID filter 

Tyewfmllmwinewfieurewillustrateswtyewfilterinewflmwwfmrwawstandardw essaeewIDw(11-bitw

identifier)gwTyewstandardw essaeewIDwfilterwele entswarewdesoribedwinwmtyerw

seotimnsg 

UnderwtyewomntrmlwmfwtyewGlmbalwFilterwCmnfieuratimnw(GFC)wandwStandardwIDwFilterw

Cmnfieuratimnw(SIDFC)wreeisters,wtyewreoeivedwfra e’sw essaeewID,wRe mtew

Trans issimnwRequestw(RTR)wbit,wandwIdentifierwExtensimnw(IDE)wbitwarew

om paredwaeainstwtyewomnfieuredwlistwmfwfilterwele entsg 
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Fieurew80wStandardwMessaeewIDw(11-bitwidentifier)wFilterinewFlmwwCyart 

Valid frame received

11/29 bit identifier

Remote frames

11 bit

Reject remote frames

Receive filter list enabled

Match filter element #0

Match filter element #SIDFC[LSS] Acceptance / Rejection

Accept non-matching frames Discard frame

FIFO selected and target 
FIFO full (blocking)

29 bit

no

GFC[RRFS]=1yes

GFC[RRFS]=0

SIDFC[LSS][7:0]>0

yes

reject

GFC[ANFS][1]=1

Store frame

GFC[ANFS][1]=0

no

no

yes

S
I
D
F
C
[
L
S
S
]
[
7
:
0
]
=
0 no

yes

accept

 

Extension message ID filter 

Tyewfmllmwinewfieurewillustrateswtyewfilterinewflmwwfmrwanwextensimnw essaeewIDw(29-

bitwidentifier)gwTyewextensimnw essaeewIDwfilterwele entswarewdesoribedwinwmtyerw

seotimnsg 

UnderwtyewomntrmlwmfwtyewGlmbalwFilterwCmnfieuratimnw(GFC)wandwExtensimnwIDw

FilterwCmnfieuratimnw(XIDFC)wreeisters,wtyewreoeivedwfra e’sw essaeewID,w

Re mtewTrans issimnwRequestw(RTR)wbit,wandwIdentifierwExtensimnw(IDE)wbitwarew

om paredwaeainstwtyewomnfieuredwlistwmfwfilterwele entsg 

TyewANDwmperatimnwmfwtyewExtendedwIDwandwMaskw(XIDAM)wandwtyewreoeivedw

identifierwwillwbewi ple entedwbefmrewtyewfilterwlistwiswappliedg 
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Fieurew81wExtensimnwMessaeewIDw(29-bitwidentifier)wFilterinewFlmwwCyart 

Valid frame received

11/29 bit identifier

Remote frames

29 bit

Reject remote frames

Receive filter list enabled

Match filter element #0

Match filter element #XIDFC[LSE]Acceptance / Rejection

Accept non-matching framesDiscard frame

FIFO selected and target 
FIFO full (blocking)

11 bit

no

GFC[RRFE]=1 yes

GFC[RRFE]=0

XIDFC[LSE][6:0]>0

yes

reject

GFC[ANFE][1]=1

Store frame

GFC[ANFE][1]=0

no

no

yes

X
I
D
F
C
[
L
S
E
]
[
6
:
0
]
=
0

no

yes

accept

 

20.5.4.2 Rx FIFO 

BmtywRxwFIFOw0wandwRxwFIFOw1woanwbewindividuall.womnfieuredwtmwymldwupwtmw64w

ele entsgwTyewtwmwRxwFIFOswarewomnfieuredwviawtyewRXF0CwandwRXF1Cw

reeistersgwReoeivedw essaeeswtyatwpasswtyewaooeptanoewfilterinewarewtransferredw

tmwtyewRxwFIFOwbasedwmnwtyewomnfieuratimnwmfwtyew atoyinewfilterwele entgwFmrwaw

desoriptimnwmfwtyewRxwFIFOwele entwstruoturewandwtyewfilterinew eoyanis sw

availablewfmrwRxwFIFOw0wandwRxwFIFOw1,wreferwtmwtyewrelevantwseotimnsg 

TmwpreventwRxwFIFOwmverflmw,wanwRxwFIFOwwater arkwoanwbewusedgwWyenwtyewfillw

levelwmfwtyewRxwFIFOwreaoyeswtyewwater arkwvaluewomnfieuredwb.w

RXFnC[FnWM],wtyewinterruptwflaewIR[RFnW]wiswsetgwWyenwtyewnu berwmfwRxw

FIFO’swputwindexeswreaoyeswtyeweetwlevel,wRXFnS[FnF]wsienalswtyatwtyewRxwFIFOw

iswfullgwAdditimnall.,wtyewinterruptwflaewIR[RFnF]wiswsetg 
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Fieurew82wRxwFIFOwStatus 

0

1

2

34

5

7

6

Put Index
RXFnS[FnPI]

Fill Level
RXFnS[FnFL]

Get Index
RXFnS[FnGI]

 

Wyenwreadinewdatawfrm wRxwFIFO,wtyewRxwFIFOweetwindexwRXFnS[FnGI]w ustwbew

 ultipliedwb.wtyewFIFOwele entwsizewandwtyenwaddedwtmwtyewomrrespmndinewRxw

FIFOwstartwaddresswRXFnC[FnSA]g 

Tablew68wRxwFIFOwandwFIFOwEle entwSize 

RXESC[RBDS][2:0] 

RXESC[FnDS][2:0] 
Data Field (bytes) FIFO Element Size (RAM words) 

000 8 4 

001 12 5 

010 16 6 

011 20 7 

100 24 8 

101 32 10 

110 48 14 

111 64 18 

Rx FIFO Blocking Mode 

RxwFIFOwBlmokinewMmdewiswomnfieuredwb.wsettinewRXFnC[FnOM]wtmw0gwTyiswiswtyew

defaultwmperatinew mdewmfwtyewRxwFIFOg 

w WyenwtyewomnditimnwfmrwawfullwRxwFIFOwisw etw(RXFnS[FnPI]w=wRXFnS[FnGI]),w

nmwfurtyerw essaeeswwillwbewwrittenwtmwtyewomrrespmndinewRxwFIFOwuntilwatwleastw

mnew essaeewiswread,woausinewtyewRxwFIFOweetwindexwtmwinore entgwRXFnS[FnF]w

=w1wsienalswtyatwtyewRxwFIFOwiswfullgwAdditimnall.,wtyewinterruptwflaewIR[RFnF]wisw

setg 

Ifwaw essaeewiswreoeivedwwyilewtyewomrrespmndinewRxwFIFOwiswfull,wtyew essaeew

iswdisoarded,wandwRXFnS[RFnL]w=w1wsienalswaw essaeewlmssgwAdditimnall.,wtyew

interruptwflaewIR[RFnL]wiswsetg 
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Rx FIFO Overwrite Mode 

RxwFIFOwOverwritewMmdewiswomnfieuredwb.wsettinewRXFnC[FnOM]wtmw1g 

WyenwRXFnS[FnF]w=w1wandwitwsienalswtyatwtyewRxwFIFOwiswfullw(RXFnS[FnPI]w=w

RXFnS[FnGI]),wtyewnextw essaeewaooeptedwb.wtyewFIFOwwillwmverwritewtyewmldestw

FIFOw essaeegwBmtywtyewputwindexwandwtyeweetwindexwarewinore entedwb.w1g 

WyenwRxwFIFOwmperateswinwOverwritewMmdewandwsienalswtyatwitwiswfull,wreadinewtyew

RxwFIFOwele entswsymuldwstartwfrm watwleastwtyeweetwindexw+w1gwTyiswiswneoessar.w

beoausewawsituatimnw a.warisewwyerewtyewCPUwiswreadinewdatawfrm wtyew essaeew

RAMw(atwtyeweetwindex)wwyilewawreoeivedw essaeewiswsi ultanemusl.wbeinew

writtenwtmwtyew essaeewRAMw(atwtyewputwindex)gwInwtyiswoase,winomnsistentwdataw

 ieytwbewreadwfrm wtyewomrrespmndinewRxwFIFOwele entgwAddinewanwmffsetwtmwtyew

eetwindexwwyenwreadinewfrm wtyewRxwFIFOwavmidswtyiswprmble gwTyewrequiredw

mffsetwdependswmnwtyewspeedwmfwtyewCPU’swaooesswtmwtyewRxwFIFOgwTyewfieurew

belmwwillustrateswawsoenarimwwyerewanwmffsetwmfw2wrelativewtmwtyeweetwindexwiswusedw

durinewFIFOwreadwmperatimnsgwInwtyiswoase,wtyewtwmw essaeeswstmredwinwEle entw

1wandw2warewlmstg 

Fieurew83wRxwFIFOwOverflmwwPrmoessine 

0

1

2

34

5

7

6

RXFnS[FnPI]
=RXFnS[FnGI]

Rx FIFO Full
(RXFnS[FnF]=1

0

1

2

34

5

7

6

RXFnS[FnPI]
=RXFnS[FnGI]

Element 0 
overwritten

Read Get Index + 2

Rx FIFO Overwrite
(RXFnS[FnF]=1

 

Afterwreadinewdatawfrm wanwRxwFIFO,witw ustwwritewtyewele entwnu berwmfwtyewlastw

readwele entwtmwtyewRxwFIFOwAoknmwledeewIndexwRXFnA[FnAI]gwTyiswaotimnw

inore entswtyeweetwindexwtmwtyatwele entwnu bergwIfwtyewputwindexwyaswnmtw.etw

inore entedwtmwtyiswRxwFIFOwele ent,wtyewRxwFIFOwfullwomnditimnwwillwbewresetw

(RXFnS[FnF]w=w0)g 

20.5.4.3 Dedicated Rx buffer 

TyewCANwomntrmllerwsuppmrtswupwtmw64wdedioatedwRxwbuffersgwTyewstartwaddresswmfw

tyewdedioatedwRxwbufferwiswomnfieuredwviawRXBC[RBSA]g 

FmrweaoywRxwbuffer,wawstandardwmrwextensimnw essaeewIDwfilterwele entw ustwbew

omnfieuredwwitywSFEC/EFECw=w111wandwSFID2/EFID2[10:9]w=w00g 

Afterwawreoeivedw essaeewiswaooeptedwb.wawfilterwele ent,witwiswstmredwintmwtyewRxw

bufferwwityinwtyew essaeewRAMwtyatwiswreferenoedwb.wtyatwfilterwele entgwItsw
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fmr atwiswidentioalwtmwtyatwmfwtyewRxwFIFOwele entgwFurtyer mre,wtyewflaewIR[DRX]w

( essaeewstmredwtmwawdedioatedwRxwbuffer)winwtyewinterruptwreeisterwiswsetg 

Tablew69wRxwBufferwFilterwCmnfieuratimnwExa ple 

Filter 

Element 

SFID1[10:0] 

EFID1[28:0] 

SFID2[5:0] 

EFID2[5:0] 

SFID2[10:9] 

EFID2[10:9] 

0 w IDwMessaeew1 00w0000 00w  

1w  w IDwMessaeew2 00w0001 00w  

2 w IDwMessaeew3 00w0010 00w  

Afterwtyewlastwwmrdwmfwtyew atoyinew essaeewreoeivedwiswwrittenwintmwtyew

 essaeewRAM,wtyewomrrespmndinewnewwdatawflaewinwtyewNDAT1wmrwNDAT2w

reeisterwiswsetgwAswlmnewaswtyewnewwdatawflaewiswset,wtyewomrrespmndinewRxwbufferw

iswlmokedwtmwpreventwnewl.wreoeivedw atoyinewfra eswfrm wbeinewupdatedgwTyew

ymstw ustwresetwtyewnewwdatawflaewb.wwritinew“1”wtmwtyewomrrespmndinewbitwpmsitimng 

WyenwtyewnewwdatawflaewmfwawRxwbufferwiswset,wtyew essaeewIDwfilterwele entw

referenoinewtyatwspeoifiowRxwbufferwwillwnmtwprmduoewaw atoy,wallmwinewtyew

aooeptanoewfilterinewprmoesswtmwomntinuegwSubsequentw essaeewIDwfilterw

ele entsw a.woausewtyewreoeivedw essaeewtmwbewstmredwinwanmtyerwRxwbufferwmrw

tyewRxwFIFO,wmrwrejeoted,waoomrdinewtmwtyewfilterwomnfieuratimng 

Rx buffer handling 

⚫ Readinewtyew essaeewfrm wtyew essaeewRAM 

⚫ ResettinewtyewinterruptwflaewIR[DRX] 

⚫ Resettinewtyewnewwdatawflaeswfmrwtyewprmoessedw essaees 

⚫ Readinewtyewnewwdatawreeister 

20.5.5 Tx Handler 

TyewTxwHandlerwiswrespmnsiblewfmrwyandlinewtrans issimnwrequestswfrm w

dedioatedwTxwbuffers,wTxwFIFOs,wandwTxwqueuesgwItwomntrmlswtyewtransfer,wtyewwritew

andwreadwindioeswmfw essaeeswtmwbewtrans ittedwtmwtyewCANwomre,waswwellwaswtyew

TxwEventwFIFOgwUpwtmw32wTxwbufferswoanwbewomnfieuredwfmrw essaeew

trans issimngwTyewtrans issimnwCANw mdew(olassiowCANwmrwCANwFD)wfmrweaoyw

Txwbufferwele entwoanwbewindividuall.womnfieuredgwTyewtablewbelmwwillustrateswtyew

pmssiblewomnfieuratimnswfmrwfra ewtrans issimng 

Tablew70wCmnfieuratimnswfmrwFra ewTrans issimn 

Tx Buffer Element CCCR 
Frame Transmission 

FDF BRS BRSE FDOE 

ienmred ienmred ienmred 0 ClassiowCAN 

0 ienmred 0 1 ClassiowCAN 

1 ienmred 0 1 FDwwitymutwbitwratewswitoyine 

0 ienmred 1 1 ClassiowCAN 
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Tx Buffer Element CCCR 
Frame Transmission 

FDF BRS BRSE FDOE 

1 0 1 1 FDwwitymutwbitwratewswitoyine 

1 1 1 1 FDwwitywbitwratewswitoyine 

Nmte:wAUTOSARwrequireswatwleastwtyreewTxwqueuewbufferswandwsuppmrtswtrans issimnwoanoellatimng 

WyenwtyewTxwBufferwRequestwPendinewReeisterw(TXBRP)wiswupdated,wtyewTxw

Handlerwperfmr swawTxwsoanninewmfwtyew essaeewRAMwtmwoyeokwfmrwtyewyieyest-

primrit.wpendinewTxwrequestw(tyewTxwbufferwwitywtyewlmwestw essaeewID)gwTXBRPw

iswupdatedwwyenwawtrans issimnwiswom pleted,wmrwafterwtyewymstwrequestsw

trans issimnwb.wwritinewtmwTXBAR,wmrwafterwtyewymstwoanoelswawpendinew

trans issimnwb.wwritinewtmwTXBCRg 

Wyenwnewwsoanwresultswarewavailable,wte pmrar.wbufferswarewupdatedgwTyesew

te pmrar.wbufferswstmrewtyewprelmadedwfirstwfmurwRAMwwmrdswmfwtyewtwmw essaeesw

witywtyewyieyestwTxwprimrit.gwTyewti ewrequiredwfmrwTxwsoanninewandwprelmadinew

dependswmnwtyewymstwolmokwfrequeno.,wtyewnu berwmfwomnfieuredwTxwbuffers,wandw

tyewnu berwmfwCANw mduleswomnneotedwtmwtyew essaeewRAMg 

SinoewtyewTxwsoanninewmfwtyew essaeewRAMwtakeswsm ewti e,wtyewfmllmwinew

situatimnsw a.wmoour: 

⚫ Prelmadinewmfwtyewte pmrar.wbufferswiswnmtwom pletedwbefmrewanw

mneminewtrans issimn/wreoeptimnwfinisyes:wTyewTxw essaeewoannmtw

startwtrans issimnwatwtyewfirstwmppmrtunit.gwInwtyiswoase,wanmtyerwnmdew

 a.wstartwtrans issimnwwitymutwyavinewtmwarbitratewwitywtyewCAN’sw

trans issimnw essaeegwIfwtyiswmtyerw essaeewyaswawlmwerwprimrit.,wtyisw

 a.wbewomnsideredwexternalwprimrit.winversimng 

⚫ Prelmadinewmfwtyewte pmrar.wbufferswiswom pletedwbefmrewanwmneminew

trans issimn/reoeptimnwfinisyes:wTyewprelmadedwTxw essaeewoanwstartw

trans issimnwatwtyewfirstwmppmrtunit.g 

20.5.5.1 Transmission pausing 

TyewTrans issimnwPausinewfeaturewiswapplioablewtmwCANws.ste swwyerewCANw

 essaeewidentifierswarew(per anentl.)wassienedwspeoifiowvalueswandwarewnmtw

easil.woyaneedgwTyesew essaeewidentifiersw ieytwyavewawyieyerwCANwarbitratimnw

primrit.wtyanwmtyerwdefinedw essaees,wwyereaswinwspeoifiowapplioatimns,wtyeirw

relativewarbitratimnwprimrit.wsymuldwbewtyewmppmsitegwTyiswoanwleadwtmwawsituatimnw

wyerewmnewECUwsendswawserieswmfwCANw essaees,woausinewCANw essaeesw

frm wanmtyerwECUwtmwbewdela.edwbeoausewtyesewmtyerw essaeeswyavewawlmwerw

CANwarbitratimnwprimrit.g 

Fmrwexa ple,wifwCANwECU-1wenableswtyewTrans issimnwPausinewfeaturewandwitsw

applioatimnwsmftwarewrequestswtyewtrans issimnwmfwfmurw essaees,wtyenwafterwtyew

firstwsuooessfulw essaeewtrans issimn,witwwillwwaitwfmrwtwmwCANwbitwti eswmfwbusw

idlewti ewbefmrewallmwinewtyewnextwrequestedw essaeewtrans issimnwtmwbeeingwIfw
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mtyerwECUswyavew essaeeswpendinewfmrwtrans issimn,wtyesew essaeeswwillwstartw

trans issimnwdurinewtyewidlewti ewandwdmwnmtwneedwtmwarbitratewwitywECU-1’swnextw

 essaeegwAfterwreoeivinewaw essaee,wECU-1woanwstartwitswnextwtrans issimnw

mnoewtyewreoeivedw essaeewyaswreleasedwtyewCANwbusg 

TyewTrans issimnwPausinewfeaturewiswomntrmlledwb.wtyewCCCR[TXP]wbitgwIfwtyiswbitw

iswsetwtmw1,wtyewCANwwillwpausewfmrwtyewti ewmfwtwmwCANwbitswafterweaoywsuooessfulw

 essaeewtrans issimnwbefmrewstartinewtyewnextwtrans issimngwTyiswallmwswmtyerw

CANwnmdeswinwtyewnetwmrkwtmwtrans itw essaees,wevenwifwtyeirw essaeeswyavew

lmwer-primrit.widentifiersgwB.wdefault,wtyewTrans issimnwPausinewfeaturewisw

disabledw(CCCR[TXP]w=w0)g 

Tyiswfeaturew itieateswburstwtrans issimnswfrm wawsinelewnmdewandwpreventsw

“errmnemuswinstruotimns,”wwyerewtyewapplioatimnwinomrreotl.wrequestswanw

exoessivewnu berwmfwtrans issimnsg 

20.5.5.2 Dedicated Tx buffer 

DedioatedwTxwbufferswarewusedwfmrw essaeewtrans issimnwunderwtyewfullwomntrmlwmfw

tyewymstwCPUgwEaoywdedioatedwTxwbufferwiswomnfieuredwwitywawspeoifiow essaeew

IDgwWyenw ultiplewTxwbufferswarewomnfieuredwwitywtyewsa ew essaeewID,wtyewTxw

bufferwwitywtyewlmwestwbufferwnu berwi ple entswtyewtrans issimnwfirstgwTyiswoanw

bewaoyievedwinwmnewmfwtwmwwa.s: 

⚫ Txwbufferswsymuldwbewrequestedwinwasoendinewnu erioalwmrder,wstartinew

witywtyewlmwest-nu beredwbufferg 

⚫ AllwTxwbufferswomnfieuredwwitywtyewsa ew essaeewIDwoanwbewrequestedw

si ultanemusl.wviawawsinelewwritewaooesswtmwtyewTXBARwreeisterg 

Awtrans issimnwiswrequestedwb.wsendinewanwAddwRequestwviawtyewTXBAR[Arn]wbit,w

t.pioall.wafterwtyew essaeewdatawyaswbeenwupdatedgwTyewrequestedw essaeew

arbitrateswinternall.wwityw essaeeswfrm wtyewmptimnalwTxwFIFOwmrwTxwqueues,wandw

externall.wwityw essaeeswmnwtyewCANwbus,wbefmrewbeinewtrans ittedwbasedwmnw

tyeirw essaeewIDsg 

AwdedioatedwTxwbufferwiswallmoatedwanwele entwinwtyew essaeewRAMwomnsistinewmfw

32-bitwwmrdsw(seewtyewtablewbelmw)gwCmnsequentl.,wtyewstartwaddresswmfwaw

dedioatedwTxwbufferwinwtyew essaeewRAMwiswoaloulatedwb.w ultipl.inewtyewTxw

BufferwIndexw(0…31)wb.wtyewele entwsizewandwaddinewitwtmwtyewTxwbufferwstartw

addressw(TXBC[TBSA])g 

Tablew71wTxwBuffer,wFIFOwandwQueuewEle entwSize 

TXESC[TBDS][2:0] Data Field (bytes) Element Size (RAM words) 

000 8 4 

001 12 5 

010 16 6 

011 20 7 
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TXESC[TBDS][2:0] Data Field (bytes) Element Size (RAM words) 

100 24 8 

101 32 10 

110 48 14 

111 64 18 

20.5.5.3 Tx FIFO 

TxwFIFOwmperatimnwiswomnfieuredwb.wprmera  inewTXBC[TFQM]wtmw0gwMessaeesw

stmredwinwtyewTxwFIFOwarewtrans ittedwstartinewfrm wtyew essaeewreferenoedwb.w

tyewreadwindexwTXFQS[TFGI]gwAfterweaoywtrans issimn,wtyewreadwindexwisw

inore entedwo.olioall.wuntilwtyewTxwFIFOwiswe pt.gwTyewTxwFIFOwallmwswtyew

trans issimnwmfw essaeeswwitywtyewsa ew essaeewIDwfrm wdifferentwTxwbuffersw

inwtyewmrderwtye.wwerewwrittenwintmwtyewTxwFIFOgwTyewCANwomrewoaloulateswtyewTxw

FIFOwFreewLevelwTXFQS[TFFL]waswtyewdifferenoewbetweenwtyewwritewindexwandw

tyewreadwindexgwItwindioateswtyewnu berwmfwavailablew(free)wTxwFIFOwele entsg 

Newwtrans issimnw essaeesw ustwbewwrittenwintmwtyewTxwFIFOwstartinewfrm wtyew

Txwbufferwreferenoedwb.wtyewwritewindexwTXFQS[TFQPI]gwAnwAddwRequestw

inore entswtyewwritewindexwtmwtyewnextwfreewTxwFIFOwele entgwWyenwtyewwritew

indexwreaoyeswtyewreadwindex,wawTxwFIFOwFullwomnditimnw(TXFQS[TFQF]=1)wisw

sienaledgwInwtyiswoase,wnmwfurtyerw essaeeswsymuldwbewwrittenwtmwtyewTxwFIFOw

untilwtyewnextw essaeewiswtrans ittedwandwtyewreadwindexwiswinore entedg 

Wyenwaddinewawsinelew essaeewtmwtyewTxwFIFO,wtrans issimnwiswrequestedwb.w

writinew“1”wtmwtyewTXBARwbitwassmoiatedwwitywtyewTxwbufferwreferenoedwb.wtyewTxw

FIFO’swwritewindexg 

Wyenwaddinew ultiplew(n)w essaeeswtmwtyewTxwFIFO,wtye.warewwrittenwintmwnw

omnseoutivewTxwbufferswstartinewfrm wtyewwritewindexgwTrans issimnwiswtyenw

requestedwviawTXBARgwTyewwritewindexwiswo.olioall.winore entedwb.wngwTyew

nu berwmfwrequestedwTxwbufferswsymuldwnmtwexoeedwtyewnu berwmfwfreewTxwbuffersw

indioatedwb.wtyewTxwFIFOwFreewLevelg 

Wyenwawtrans issimnwrequestwiswoanoelledwfmrwtyewTxwbufferwreferenoedwb.wtyew

readwindex,wtyewreadwindexwiswinore entedwtmwtyewnextwTxwbufferwwitywawpendinew

trans issimnwrequest,wandwtyewTxwFIFOwFreewLevelwiswreoaloulatedgwWyenw

trans issimnwoanoellatimnwiswappliedwtmwan.wmtyerwTxwbuffer,wtyewreadwindexwandw

FIFOwfreewlevelwre ainwunoyaneedg 

AwTxwFIFOwele entwiswallmoatedwinwtyewMessaeewRAMwwitywanwele entwsizewmfw32-

bitwwmrdsgwTyerefmre,wtyewstartwaddresswmfwtyewnextwavailablew(free)wTxwFIFOwbufferw

iswoaloulatedwb.w ultipl.inewtyewTxwFIFO/QueuewWritewIndexwTXFQS[TFQPI]w

(0…31)wb.wtyewele entwsizewandwaddinewitwtmwtyewTxwBufferwStartwAddressw

TXBC[TBSA]g 
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20.5.5.4 Tx Queue 

Txwqueuewmperatimnwiswomnfieuredwb.wprmera  inewTXBC[TFQM]wtmw1gwMessaeesw

stmredwinwtyewTxwqueuewarewtrans ittedwstartinewfrm wtyew essaeewwitywtyew

lmwestwMessaeewIDw(yieyestwprimrit.)gwIfw ultiplewqueuewbufferswarewomnfieuredw

witywtyewsa ewMessaeewID,wtyewtrans issimnwmrderwdependswmnwtyewbufferw

nu berswwyerewtyew essaeeswarewstmredwfmrwtrans issimngwSinoewtyesewbufferw

nu berswdependwmnwtyewourrentwstatewmfwtyewwritewindex,wtyewtrans issimnwmrderw

oannmtwbewprediotedg 

Neww essaeesw ustwbewwrittenwtmwtyewTxwbufferwreferenoedwb.wtyewwritewindexw

TXFQS[TFQPI]gwTyewwritewindexwalwa.swpmintswtmwtyewlmwest-nu beredwfreew

bufferwinwtyewTxwqueuegwIfwtyewTxwqueuewiswfullw(TXFQS[TFQF]=1),wtyewwritewindexw

beom eswinvalid,wandwnmwfurtyerw essaeeswsymuldwbewwrittenwtmwtyewTxwqueuew

untilwatwleastwmnewrequestedw essaeewyaswbeenwtrans ittedwmrwawpendinew

trans issimnwrequestwyaswbeenwoanoelledg 

TyewAPPwoanwusewtyewTXBRPwreeisterwinsteadwmfwtyewwritewindexwandwoanwplaoew

 essaeeswintmwan.wTxwbufferwtyatwdmeswnmtwyavewawpendinewtrans issimnwrequestg 

AwTxwqueuewbufferwiswallmoatedwinwtyewMessaeewRAMwwitywanwele entwsizewmfw32-

bitwwmrdsgwTyerefmre,wtyewstartwaddresswmfwtyewnextwavailablew(free)wTxwqueuew

bufferwiswoaloulatedwb.w ultipl.inewtyewTxwFIFO/QueuewWritewIndexw

TXFQS[TFQPI]w(0…31)wb.wtyewele entwsizewandwaddinewitwtmwtyewTxwBufferwStartw

AddresswTXBC[TBSA]g 

20.5.5.5 Mixed Dedicated Tx Buffers / Tx FIFO 

Inwtyiswomnfieuratimn,wtyewTxwbufferwseotimnwinwtyewMessaeewRAMwiswdividedwintmwaw

setwmfwDedioatedwTxwBufferswandwmnewTxwFIFOg 

⚫ Tyewnu berwmfwDedioatedwTxwBufferswiswomnfieuredwb.wTXBC[NDTB]g 

⚫ Tyewnu berwmfwTxwBufferswallmoatedwtmwtyewTxwFIFOwiswomnfieuredwb.w

TXBC[TFQS]g 

Nmte:wIfwTXBC[TFQS]wiswprmera  edwtmwzerm,wmnl.wDedioatedwTxwBufferswarewusedg 

TxwPrimrit.: 

⚫ TyewbufferwwitywtyewlmwestwMessaeewIDwyaswtyewyieyestwprimrit.wandwwillw

bewtrans ittedwnextg 

⚫ SoanswbmtywtyewDedioatedwTxwBufferswandwtyewmldestwpendinewTxwFIFOw

bufferw(referenoedwb.wTXFQS[TFGI])wdurinewnextwtrans issimng 
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Fieurew84wExa plewmfwawMixedwCmnfieuratimnwwitywDedioatedwTrans issimnwBuffersw/w

Trans issimnwFIFO 

ID3 ID15 ID8 ID24 ID4 ID2

Dedicated Tx Buffers Tx FIFO

0 1 2 3 4 5 6 7 8 9

1. 5. 4. 6. 2. 3.

Buffer Index

Tx Sequence

Get Index Put Index

 

20.5.5.6 Mixed Dedicated Tx Buffers / Tx Queue 

Inwtyiswomnfieuratimn,wtyewTxwbufferwseotimnwinwtyewMessaeewRAMwiswdividedwintmwaw

setwmfwDedioatedwTxwBufferswandwmnewTxwQueueg 

⚫ Tyewnu berwmfwDedioatedwTxwBufferswiswomnfieuredwb.wTXBC[NDTB]g 

⚫ Tyewnu berwmfwTxwQueuewBufferswiswomnfieuredwb.wTXBC[TFQS]g 

Nmte:wIfwTXBC[TFQS]wiswprmera  edwtmwzerm,wmnl.wDedioatedwTxwBufferswarewusedg 

TxwPrimrit.: 

⚫ TyewbufferwwitywtyewlmwestwMessaeewIDwyaswtyewyieyestwprimrit.wandwwillw

bewtrans ittedwnextg 

⚫ SoanwallwTxwBufferswwitywtyewtrans issimnwenablinewrequestwdurinewnextw

trans issimng 

Fieurew85wExa plewmfwawMixedwCmnfieuratimnwwitywDedioatedwTrans issimnwBuffersw/w

Trans issimnwQueues 

ID3 ID15 ID8 ID24 ID4 ID2

Dedicated Tx Buffers Tx Queue

0 1 2 3 4 5 6 7 8 9

2. 5. 4. 6. 3. 1.

Buffer Index

Tx Sequence

Put Index

 

20.5.5.7 Transmission cancellation 

CANwsuppmrtswtrans issimnwoanoellatimngwTyiswfeaturewiswpartioularl.wusefulwfmrw

eatewa.wapplioatimnswandwAUTOSAR-basedwapplioatimnsg 

Tmwoanoelwawtrans issimnwrequestwfrm wtyewDedioatedwTxwBufferwmrwTxwQueuew

Buffer,wtyewymstw ustwwritew“1”wtmwtyewomrrespmndinewbitw(=wTxwBufferwnu ber)wmfw

tyewTXBCRwreeistergwAwsuooessfulwoanoellatimnwiswindioatedwb.wsettinewtyew

omrrespmndinewbitwinwtyewTXBCFwreeisterwtmw“1”gw  

Trans issimnwoanoellatimnwdmeswnmtwappl.wtmwTxwFIFOwmperatimngwIfwtrans issimnw

oanoellatimnwiswrequestedwfmrwawTxwBufferwwyilewitswtrans issimnwiswalread.w
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mnemine,wtyewomrrespmndinewTXBRPwbitwwillwre ainwsetwaswlmnewaswtyew

trans issimnwiswstillwinwprmeressgwIfwtyewtrans issimnwiswsuooessful,wtyew

omrrespmndinewTXBTOwandwTXBCFwbitswwillwbewsetgwIfwtyewtrans issimnwfails,wtyew

 essaeewwillwnmtwbewretrans ittedwandwmnl.wtyewomrrespmndinewTXBCFwbitwwillwbew

setg 

Nmte:wTyerewiswawsymrtwti ewwindmwwwyere,wifwawpendinewtrans issimnwiswoanoelledwi  ediatel.wbefmrewitsw

trans issimnwiswabmutwtmwstart,wnmwtrans issimnwwillwbewinitiatedwb.wtyiswnmdewevenwifwitwyaswmtyerwpendinew

 essaeesgwTyisw a.wallmwwanmtyerwnmdewtmwtrans itwaw essaeewwymsewprimrit.wiswlmwerwtyanwtyatwmfwtyew

seomndw essaeewinwtyiswnmdeg 

20.5.5.8 Tx event handling 

TmwsuppmrtwTxweventwyandline,wtyewCANw mdulewi ple entswawTxwEventwFIFOgw

Afterwaw essaeewiswtrans ittedwmnwtyewCANwbus,wtyewMessaeewIDwandwtyew

ti esta pwarewstmredwinwtyewTxwEventwFIFOwele entgwTmwlinkwtyewTxweventwtmwtyew

TxwEventwFIFOwele ent,wtyewMessaeewMarkerwfrm wtyewtrans ittedwTxwbufferwisw

ompiedwintmwtyewTxwEventwFIFOwele entg 

TyewomnfieuratimnwmfwCCCR[WMM]wdeter ineswwyetyerwanw8-bitwmrw16-bitw

MessaeewMarkerwiswusedgwWyenwCCCR[WMM]w=w1,wtyewinternalwti esta pw

funotimnwiswdisabledg 

TyewTxwEventwFIFOwoanwbewomnfieuredwfmrwupwtmw32wele entsg 

TyewpurpmsewmfwtyewTxwEventwFIFOwiswtmwdeomuplewtyewyandlinewmfwtrans issimnw

statuswinfmr atimnwfrm wtyewyandlinewmfwtyewtrans ittedw essaeeswtye selvesgw

Tyatwis,wtyewTxwbufferswmnl.wymldwtyew essaeeswtmwbewtrans itted,wwyilewtyew

trans issimnwstatuswinfmr atimnwiswstmredwseparatel.winwtyewTxwEventwFIFOgwTyisw

mfferswsm ewadvantaees,wpartioularl.wdurinewd.na iow anaee entwmfw

trans issimnwqueues,waswtyewTxwbufferswoanwbewi  ediatel.wreusedwfmrwawneww

 essaeewafterwawsuooessfulwtrans issimngwTyerewiswnmwneedwtmwpreservewtyew

trans issimnwstatuswinfmr atimnwmfwtyewTxwbufferswbefmrewmverwritinewtye g 

WyenwIR[TEFF]wsienalswtyatwtyewTxwEventwFIFOwiswfull,wnmwnewwele entswarew

writtenwtmwitwuntilwatwleastwmnewele entwiswreadwandwtyewTxwEventwFIFOwreadwindexw

iswinore entedgwIfwawTxweventwmoourswwyilewtyewTxwEventwFIFOwiswfull,wtyeweventwisw

disoardedwandwtyewinterruptwflaewIR[TEFL]wiswsetg 

TmwpreventwTxwEventwFIFOwmverflmw,wawTxwEventwFIFOwwater arkwoanwbewusedgw

TyewinterruptwflaewIR[TEFW]wiswsetwwyenwtyewfillwlevelwmfwtyewTxwEventwFIFOw

reaoyeswtyewTxwEventwFIFOwwater arkwomnfieuredwb.wTXEFC[EFWM]g 

Wyenwreadinewdatawfrm wtyewTxwEventwFIFO,wtwioewtyewTxwEventwFIFOwreadwindexw

TXEFS[EFGI]w ustwbewaddedwtmwtyewTxwEventwFIFOwStartwAddressw

TXEFC[EFSA]g 

20.5.6 FIFO Acknowledge Handling 

TyewreadwindioeswfmrwRxwFIFOw0,wRxwFIFOw1,wandwtyewTxwEventwFIFOwarew
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omntrmlledwb.wwritinewtmwtyewomrrespmndinewFIFOwAoknmwledeewIndexgwWritinewtmw

tyewFIFOwAoknmwledeewIndexwsetswtyewFIFOwreadwindexwtmwtyewAoknmwledeew

Indexwvaluewpluswmne,wtyereb.wupdatinewtyewFIFOwfillwlevelgwTyerewarewtwmwpri ar.w

usewoases: 

Wyenwreadinewmnl.wawsinelewele entw(tyewele entwpmintedwtmwb.wtyewreadwindex)w

frm wtyewFIFO,wwritewtyiswreadwindexwvaluewtmwtyewFIFOwAoknmwledeewIndexg 

Wyenwreadinewawsequenoewmfwele entswfrm wtyewFIFO,wwritewtyewFIFOw

AoknmwledeewIndexwmnl.wmnoewatwtyewendwmfwtyewreadwsequenoew(usinewtyewindexw

mfwtyewlastwreadwele ent)wtmwupdatewtyewFIFOwreadwindexg 

SinoewtyewCPUwyaswfreewaooesswtmwtyewCAN’swMessaeewRAM,wspeoialwoarew ustw

bewtakenwwyenwreadinewFIFOwele entswinwanwarbitrar.wmrderw(disreeardinewtyew

readwindex)gwTyisw ieytwbewuseful,wfmrwexa ple,wwyenwreadinewawyiey-primrit.w

 essaeewfrm wmnewmfwtyewtwmwRxwFIFOsgwInwsuoywawoase,wtyewFIFO’sw

AoknmwledeewIndexwsymuldwnmtwbewwritten,waswtyiswwmuldwsetwtyewreadwindexwtmwanw

inomrreotwpmsitimnwandwalsmwinomrreotl.woyaneewtyewFIFOwfillwlevelgwCmnsequentl.,w

sm ewmlderwFIFOwele entswwmuldwbewlmstg 

Nmte:wTyewapplioatimnw ustwensurewtyatwtyewvaluewwrittenwtmwtyewFIFOwAoknmwledeewIndexwiswvalidgwTyew

CANw mdulewdmeswnmtwperfmr woyeokswfmrwerrmnemuswvaluesg 

20.5.7 Message RAM 

Tmwstmrewreoeivedw(Rx)/trans ittedw(Tx)w essaeeswandwfilterwomnfieuratimns,wtyew

CANw mdulew ustwbewomnneotedwtmwaw2wKBwsinele-pmrtwSRAM,wreferredwtmwaswtyew

MessaeewRAMg 

Nmte:wTyewMessaeewRAMwsuppmrtswECCw(ErrmrwCmrreotinewCmde)wfunotimngwItwiswreom  endedwtmwinitializew

tyewMessaeewRAMwafterwyardwarewresetgwFmrwexa ple,wb.wwritinew0x00000000wtmweaoywwmrdwmfwtyewMessaeew

RAMwtmweeneratewvalidwoyeokwbitsgwTyiswavmidswfalsel.wtrieeerinewECCwinterruptswwyenwreadinewdatawfrm w

uninitializedwseotimnswmfwtyewMessaeewRAM,winwoasewtyewECCwoyeokwfeaturewiswenabledg 

20.5.7.1 Message RAM configuration 

TyewMessaeewRAMwyaswawwidtywmfw32wbitsgwTyewCANw mdulewoanwbewomnfieuredw

tmwallmoatewupwtmw512wwmrdswinwtyewMessaeewRAMgwItwiswnmtwneoessar.wtmw

omnfieurewever.wseotimnwlistedwinwtyewfieurewbelmw,wandwtyerewarewnmwrestriotimnsw

mnwtyewmrderwinwwyioywtyewseotimnswarewarraneedg 

InwCANwFDw mde,wtyewrequiredwMessaeewRAMwsizewdependswyeavil.wmnwtyew

ele entwsizeswomnfieuredwviawRXESC[F0DS],wRXESC[F1DS],wRXESC[RBDS],w

andwTXESC[TBDS]wfmrwtyewReoeivewFIFOw0w(RxwFIFOw0),wReoeivewFIFOw1w(Rxw

FIFOw1),wReoeivewBuffersw(RxwBuffers),wandwTrans itwBuffersw(TxwBuffers),w

respeotivel.g 
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Fieurew86wMessaeewRAMwCmnfieuratimn 

11-bit Filter

29-bit Filter

Rx FIFO 0

Rx FIFO 1

Rx Buffers

Tx Event FIFO

Tx Buffers

32 bit

SIDFC[FLSSA]

XIDFC[FLESA]

RXF0C[F0SA]

RXF1C[F1SA]

RXBC[RBSA]

TXEFC[EFSA]

TXBC[TBSA]

Start Address

0-128 elements/ 0-128 words

0-64 elements/ 0-128 words

0-64 elements/ 0-512 words

0-64 elements/ 0-512 words

0-64 elements/ 0-512 words

0-32 elements/ 0-64 words

0-32 elements/ 0-512 words

ma
x 5

12 
wor

ds

 

WyenwtyewCANw mdulewaddresseswtyewMessaeewRAM,witwaooesseswinw32-bitw

wmrds,wnmtwsinelewb.tesgwTyewomnfieurablewstartwaddresseswarew32-bitwwmrdw

addressesgwTyisw eanswtyatwmnl.wbitsw[15:2]wmfwtyewaddresswarewevaluated,wandw

tyewtwmwleastwsienifioantwbitswarewienmredg 

Nmte:wTyewCANw mdulewdmeswnmtwoyeokwfmrwerrmrswinwtyewMessaeewRAMwomnfieuratimngwPartioularwoarew

 ustwbewtakenwwyenwomnfieurinewtyewstartwaddresseswmfwdifferentwseotimnswandwtyewnu berwmfwele entsw

perwseotimnwtmwavmidwdatawomrruptimnwmrwlmssg 

20.5.7.2 Rx Buffers and FIFO Elements 

Upwtmw64wReoeivewBuffersw(RxwBuffers)wandwtwmwReoeivewFIFOswoanwbew

omnfieuredwinwtyewMessaeewRAMgwEaoywReoeivewFIFOwoanwbewomnfieuredwtmwstmrew

upwtmw64wreoeivedw essaeesgwTyewtablewbelmwwsymwswtyewstruoturewmfwawReoeivew

Bufferw/wFIFOwele entgwTyewele entwsizewoanwbewomnfieuredwviawtyewRXESCw

reeisterwtmwstmrewCANwFDw essaeeswwitywdatawfieldswupwtmw64wb.tesg 

Tablew72wRxwBufferswandwFIFOwEle ents 

Name 31:24 23:16 15:8 7:0 

R0 ESI XTD RTR ID[28:0] 

R1 ANMF FIDX[6:0] Reserved FDF BRS DLC[3:0] RXTS[15:0] 

R2 DB3[7:0] DB2[7:0] DB1[7:0] DB0[7:0] 

R3 DB7[7:0] DB6[7:0] DB5[7:0] DB4[7:0] 

… … … … … 

Rn DB [7:0] DB -1[7:0] DB -2[7:0] DB -3[7:0] 

R0 Register Bit Description 
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Bitw31wESIw(ErrmrwStatewIndioatmr): 

Tyiswbitwindioateswtyewerrmrwstatewmfwtyewtrans ittinewnmdeg 

0:wIndioateswtyatwtyewtrans ittinewnmdewiswinwtyewerrmrwaotivewstate,w eaninewtyatw

tyiswnmdewyaswnmtwaoou ulatedwaworitioalwnu berwmfwerrmrswandwoanwpartioipatewinw

buswom  unioatimnwnmr all.g 

1:wIndioateswtyewtrans ittinewnmdewiswinwtyewerrmrwpassivewstate,w eaninewtyatwtyisw

nmdewyaswaoou ulatedwawsienifioantwnu berwmfwerrmrswandwitswpartioipatimnwinwbusw

om  unioatimnwiswrestriotedg 

Bitw30wXTDw(ExtendedwIdentifier): 

Tyiswbitwinfmr swtyewymstwwyetyerwtyewreoeivedwfra ewuseswawstandardwmrw

extendedwidentifiergw  

0:wIndioateswtyatwtyewreoeivedwfra ewuseswanw11-bitwstandardwidentifierwwyioywisw

om  mnl.wusedwinwCANwbuswom  unioatimng 

1:wIndioateswtyatwtyewreoeivedwfra ewuseswaw29-bitwextendedwidentifierwwyioyw

prmvideswawlareerwaddresswspaoewfmrw mrewom plexwnetwmrkswmrwawyieyerwnu berw

mfwnmdesg 

Bitw29wRTRw(Re mtewTrans issimnwRequest): 

Tyiswbitwinfmr swtyewymstwwyetyerwtyewreoeivedwfra ewiswawdatawfra ewmrwawre mtew

fra eg 

0:wIndioateswtyatwtyewreoeivedwfra ewiswawdatawfra ewwyioywomntainswaotualwdataw

pa.lmadg 

1:wIndioateswtyatwtyewreoeivedwfra ewiswawre mtewfra ewwyioywdmeswnmtwomntainw

datawbutwrequestswanmtyerwnmdewtmwtrans itwawdatawfra ewwitywtyewsa ewidentifierg 

Nmte:wRe mtewfra eswdmwnmtwexistwinwtyewCANwFDwfmr atgwInwawCANwFDwfra ew(FDF=1),wawdm inantwRRSw

(Re mtewRequestwSubstitute)wbitwreplaoeswtyewRTRwbitg 

Bitsw28:0wID[28:0]w(Identifier): 

Tyewt.pewmfwidentifierw(standardwmrwextended)wiswdeter inedwb.wtyewXTDwbitgwIfw

XTDw=w0w(StandardwIdentifier),wtyewStandardwIdentifierwiswstmredwinwID[28:18]gwIfw

XTDw=w1,wtyenwusewExtendedwIdentifierg 

R1 Register Bit Description 

Bitw31wANMFw(Aooeptedwnmn- atoyinewfra e): 

Aooeptanoewmfwnmn- atoyinewfra eswoanwbewenabledwviawGFC[ANFS]wandw

GFC[ANFE]g 

0:wIndioateswtyatwtyewreoeivedwfra ew atoyedwawfilterwindexwFIDXg 

1:wIndioateswtyatwtyewreoeivedwfra ewdidwnmtw atoywan.wreoeivewfilterwele entg 
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Bitsw30-24wFIDX[6:0]w(FilterwIndex): 

Tyiswvalue,winwtyewraneewmfw0-127,wrepresentswtyewindexwmfwtyew atoyinewReoeivew

AooeptwFilterwele entw(tyiswvaluewiswinvalidwifwANMF=1)gwTyewvalidwraneewisw0wtmw

SIDFC[LSS]-1w(fmrwStandardwIdentifiers)wmrw0wtmwXIDFC[LSE]-1w(fmrwExtendedw

Identifiers)g 

Bitw21wFDFw(FDwFmr at): 

Tyiswbitwindioateswtyewfra ewfmr atg 

0:wLeeao.wCANwfra ewfmr atg 

1:wCANwFDwfra ewfmr atw(useswnewwDLCwomdewandwCRC)g 

Bitw20wBRSw(BitwRatewSwitoy): 

Tyiswbitwindioateswwyetyerwtyewreoeivedwfra ewperfmr edwbitwratewswitoyineg 

0:wIndioateswtyatwtyewreoeivedwfra ewdidwnmtwusewbitwratewswitoyine; 

1:wIndioateswtyatwtyewreoeivedwfra ewdidwusewbitwratewswitoyineg 

Bitsw19-16wDLC[3:0]w(DatawLenetywCmde):w  

InwbmtywCANwandwCANwFD,wawvaluewmfw0-8windioateswtyewreoeivedwfra ewyasw0-8w

datawb.tesg 

InwCAN,wawvaluewmfw9-15windioateswtyewreoeivedwfra ewyasw8wdatawb.tesg 

InwCANwFD,wawvaluewmfw9-15windioateswtyewreoeivedwfra ewyasw

12/16/20/24/32/48/64wdatawb.teswrespeotivel.g 

Bitsw15-0wRXTS[15:0]w(ReoeivewTi esta p): 

TyiswfieldwoaptureswtyewvaluewmfwtyewTi esta pwCmunterwwyenwtyewfra e’sw

reoeptimnwstartedgwItswresmlutimnwdependswmnwtyewomnfieuratimnwmfwtyewTi esta pw

CmunterwPresoalerwTSCC[TCP]g 

R2-Rn Register Bit Description 

Tyesewreeisterswarewusedwtmwstmrewtyewdatawb.teswmfwCANw essaeesg 

Fmrwexa ples:wBitsw31-24wmfwReeisterwR2wstmrewDatawB.tew3w(DB3[7:0]) 

Bitsw23-16wmfwReeisterwR2wstmrewDatawB.tew2w(DB2[7:0])…wandwsmwmng 

Nmte:wDependinewmnwtyewomnfieuredwele entwsizew(RXESC),w2wtmw16wwmrdswmfw32wbitsw(Rn=2…17)warew

usedwtmwstmrewtyewdatawfieldwmfwCANw essaeesg 

20.5.7.3 Tx buffer elements 

TyewTrans itwBufferwseotimnwoanwbewomnfieuredwtmwDedioatedwTrans itwBufferswasw

wellwaswawTrans itwFIFOw(TxwFIFO)w/wTrans itwQueuegwIfwtyewTrans itwBufferw

seotimnwiswsyaredwb.wDedioatedwTrans itwBufferswandwawTxwFIFOw/wTxwQueue,w
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tyenwtyewDedioatedwTrans itwBufferswstartwatwtyewbeeinninewmfwtyewTrans itwBufferw

seotimn,wfmllmwedwb.wtyewbufferswallmoatedwtmwtyewTxwFIFOwmrwTxwQueuegwTyewTxw

HandlerwdistineuisyeswbetweenwDedioatedwTrans itwBufferswandwtyewTxwFIFOw/wTxw

Queuewb.wevaluatinewtyewtrans itwbufferwomnfieuratimnwreeisterswTXBC[TFQS]w

andwTXBC[NDTB]gwTyewele entwsizewoanwbewomnfieuredwviawtyewTXESCwreeisterw

tmwstmrewCANwFDw essaeeswwitywdatawfieldswupwtmw64wb.teswinwlenetyg 

Tablew73wTxwBufferwEle ents 

Name 31:24 23:16 15:8 7:0 

T0 ESI XTD RTR ID[28:0] 

T1 MM[7:0] EFC Reserved FDF BRS DLC[3:0] MM[15:8] Reserved 

T2 DB3[7:0] DB2[7:0] DB1[7:0] DB0[7:0] 

T3 DB7[7:0] DB6[7:0] DB5[7:0] DB4[7:0] 

… … … … … 

Tn DB [7:0] DB -1[7:0] DB -2[7:0] DB -3[7:0] 

T0 Register Bit Description 

Bitw31wESIw(ErrmrwStatewIndioatmr): 

0:wInwCANwFDwfmr at,wtyewESIwbitwdependswsmlel.wmnwtyewErrmrwPassivewFlaeg 

1:wTyewtrans ittedwESIwbitwinwCANwFDwfmr atwiswsetwtmwreoessiveg 

Nmte:wTyew“OR”wmperatimnwbetweenwESIwbitwinwtyewTrans itwBufferwandwtyewErrmrwPassivewFlaewisw

i ple entedwtmwdeter inewtyewvaluewmfwtyewESIwbitwinwtyewtrans ittedwFDwfra egwAswrequiredwb.wtyewCANw

FDwprmtmomlwspeoifioatimn,wawnmdewinwtyewerrmrwaotivewstatew a.wmptimnall.wtrans itwawreoessivewESIwbit,wbutw

awnmdewinwtyewerrmrwpassivewstatewwillwalwa.swtrans itwawreoessivewESIwbitg 

Bitw30wXTDw(ExtendedwIdentifier): 

0:w11-bitwstandardwidentifierg 

1:w29-bitwextendedwidentifierg 

Bitw29wRTRw(Re mtewTrans issimnwRequest): 

0:wTrans itwawdatawfra eg 

1:wTrans itwawre mtewfra eg 

Nmte:wWyenwRTR=1,wevenwifwCCCR[FDOE]wenableswtrans issimnwinwCANwFDwfmr at,wtyewCANw mdulewwillw

trans itwawre mtewfra ewaoomrdinewtmwtyewISOw11898-1:2015g 

Bitsw28:0wID[28:0]w(Identifier): 

Tyewt.pewmfwidentifierw(standardwmrwextended)wiswdeter inedwb.wtyewXTDwbitgw

Standardwidentifiersw ustwbewwrittenwintmwID[28:18]g 

T1 Register Bit Description 
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Bitsw31-24wMM[7:0]w(MessaeewMarker): 

Writtenwb.wtyewCPUwdurinewTxwBufferwomnfieuratimngwItwiswompiedwintmwtyewTxwEventw

FIFOwele entwtmwidentif.wtyewstatuswmfwtyewtrans ittedw essaeeg 

Bitw23wEFCw(EventwFIFOwCmntrml): 

0:wDmwnmtwstmrewawTxweventg 

1:wStmrewawTxweventg 

Bitw21wFDFw(FDwFmr at): 

0:wTrans itwtyewfra ewinwolassiowCANwfmr atg 

1:wTrans itwtyewfra ewinwCANwFDwfmr atg 

Bitw20wBRSw(BitwRatewSwitoy): 

0:wTyewCANwFDwfra ewiswtrans ittedwwitymutwbitwratewswitoyineg 

1:wTyewCANwFDwfra ewiswtrans ittedwwitywbitwratewswitoyineg 

Nmte:wTyewESI,wFDF,wandwBRSwbitswarewmnl.wevaluatedwwyenwCANwFDwmperatimnwiswenabledw

(CCCR[FDOE]=1)gwAdditimnall.,wtyewBRSwbitwiswmnl.wevaluatedwwyenwCCCR[BRSE]=1g 

Bitsw19-16wDLC[3:0]w(DatawLenetywCmde): 

0-8:wInwbmtywCANwandwCANwFD,wtyewtrans ittedwfra ewyasw0-8wdatawb.tesg 

9-15:wInwCAN,wtyewtrans ittedwfra ewyasw8wdatawb.tes;winwCANwFD,wtyew

trans ittedwfra ewyasw12/16/20/24/32/48/64wdatawb.tesg 

Bitsw15–8wMM[15:8]w(MessaeewMarker):w  

Tyewyieywb.teswmfwtyewMessaeewMarker,warewwrittenwb.wtyewCPUwdurinewTxwBufferw

omnfieuratimngwItwiswompiedwintmwtyewTxwEventwFIFOwele entwtmwidentif.wtyewstatuswmfw

tyewtrans ittedw essaeegwOnl.wavailablewwyenwCCCR[WMM]=1g 

T2-Tn Register Bit Description 

Bitsw31-24wmfwT2womrrespmndwtmwDB3[7:0]w(DatawB.tew3) 

Bitsw23-16womrrespmndwtmwDB2[7:0]w(DatawB.tew2) 

Bitsw15-8womrrespmndwtmwDB1[7:0]w(DatawB.tew1) 

Bitsw7-0womrrespmndwtmwDB0[7:0]w(DatawB.tew0) 

TyiswpatternwomntinueswinwT3wreeisterwandwsubsequentwreeisters,wusedwfmrwstmrinew

tyewdatawb.teswmfwtyewCANw essaeeg 

Nmte:wDependinewmnwtyewomnfieuredwele entwsizew(TXESC),w2-16wwmrdswmfw32wbitsw(Tn=2…17)warewusedw

tmwstmrewtyewdatawfieldwmfwCANw essaeesg 
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20.5.7.4 Tx Event FIFO elements 

Eaoywele entwstmreswinfmr atimnwabmutwawtrans ittedw essaeegwTyewymstwCPUw

oanwretrievewtyiswinfmr atimnwinwtyewmrderwtyew essaeeswwerewsentwb.wreadinewtyew

TxwEventwFIFOgwTyewstatuswinfmr atimnwmnwtyewTxwEventwFIFOwoanwbewmbtainedw

frm wtyewTXEFSwreeisterg 

E1A:wWyenwCCCR[WMM]w=w0,wE1A[TXTS][15:0]wymldswtyew16-bitwti esta pw

eeneratedwb.wtyewCANwinternalwti esta pwlmeiog 

E1B:wWyenwtyew16-bitwMessaeewMarkerwiswenabledw(CCCR[WMM]w=w1),w

E1B[MM][15:8]wymldswtyewupperw8wbitswmfwtyewwidewMessaeewMarkerg 

Tablew74wTxwEventwFIFOwEle ents 

Name 31:24 23:16 15:8 7:0 

E0 ESI XTD RTR ID[28:0] 

E1A MM[7:0] ET[1:0] FDF BRS DLC[3:0] TXTS[15:0] 

E1B MM[7:0] ET[1:0] FDF BRS DLC[3:0] MM[15:8] Reserved 

E0 Register Bit Description 

Bitw31wESIw(ErrmrwStatewIndioatmr): 

0:wTyewtrans ittinewnmdewiswinwtyewerrmrwaotivewstateg 

1:wTyewtrans ittinewnmdewiswinwtyewerrmrwpassivewstateg 

Bitw30wXTDw(ExtendedwIdentifier): 

0:w11-bitwstandardwidentifierg 

1:w29-bitwextendedwidentifierg 

Bitw29wRTRw(Re mtewTrans issimnwRequest): 

0:wAwdatawfra ewwaswtrans ittedg 

1:wAwre mtewfra ewwaswtrans ittedg 

Bitsw28:0wID[28:0]w(Identifier): 

Tyewt.pewmfwidentifierw(standardwmrwextended)wiswdeter inedwb.wtyewXTDwbitgw

Standardwidentifiersw ustwbewstmredwintmwID[28:18]g 

E1A/B Register Common Bit Description 

Bitsw31-24wMM[7:0]w(MessaeewMarker): 

Cmpiedwfrm wtyewTrans itwBufferwintmwtyewTxwEventwFIFOwele entwtmwidentif.wtyew

statuswmfwtyewtrans ittedw essaeeg 

Bitsw23-22wET[1:0]w(EventwT.pe): 
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00:wReservedg 

01:wTrans issimnwEventg 

10:wTrans issimnwmoourredwdespitewoanoellatimnw(Trans issimnswinwDARw mdew

alwa.swsetwtyiswstatus)g 

11:wReservedg 

Bitw21wFDFw(FDwFmr at): 

0:wLeeao.wCANwfra ewfmr atg 

1:wCANwFDwfra ewfmr atw(useswnewwDatawLenetywCmdew(DLC)wenomdinewandw

C.oliowRedundano.wCyeokw(CRC))g 

Bitw20wBRSw(BitwRatewSwitoy): 

0:wTyewfra ewwaswtrans ittedwwitymutwbitwratewswitoyineg 

1:wTyewfra ewwaswtrans ittedwwitywbitwratewswitoyineg 

Bitsw19-16wDLC[3:0]w(DatawLenetywCmde): 

0-8:wInwbmtywCANwandwCANwFD,wtyewtrans ittedwfra ewyasw0-8wdatawb.tesg 

9-15:wInwCAN,wtyewtrans ittedwfra ewyasw8wdatawb.tes;winwCANwFD,wtyew

trans ittedwfra ewyasw12/16/20/24/32/48/64wdatawb.tesg 

E1A,wBitsw15-0wTXTS[15:0]w(Trans itwTi esta p): 

CaptureswtyewvaluewmfwtyewTi esta pwCmunterwwyenwtyewfra e’swtrans issimnw

startedgwItswresmlutimnwdependswmnwtyewomnfieuratimnwmfwtyewTi esta pwCmunterw

PresoalerwTSCC[TCP]g 

E1B,wBitsw15-8wMM[15:8]w(MessaeewMarker): 

Tyewyieywb.tewmfwtyewMessaeewMarker,wwrittenwb.wtyewCPUwdurinewTxwBufferw

omnfieuratimngwItwiswompiedwintmwtyewTxwEventwFIFOwele entwtmwidentif.wtyewstatuswmfw

tyewtrans ittedw essaeeg 

20.5.7.5 Standard message ID filter element 

Tyew11-bitwIDswoanwbewomnfieuredwwitywupwtmw128wfilterwele entsgwWyenwaooessinew

awstandardw essaeewIDwfilterwele ent,witswaddresswiswtyewstartwaddressw

SIDFC[FLSSA]wmfwMessaeewFilterwListwpluswtyewfilterwele entwindexw(raneinewfrm w

0wtmw127)g 

Tablew75wStandardwMessaeewIDwFilterwEle ents 

Name 31:24 23:16 15:8 7:0 

S0 SFT[1:0] SFEC[2:0] SFID1[10:0] Reserved SFID2[10:0] 

Bitsw31-30wSFT[1:0]w(StandardwFilterwT.pe): 
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00:wRaneewfilterwfrm wSFID1wtmwSFID2w(requireswSFID2≥SFID1)g 

01:wDualwIDwfilterwfmrweityerwSFID1wmrwSFID2g 

10:wClassiowfilter:wSFID1wserveswaswtyewfilter,wSFID2wserveswaswtyew askg 

11:wFilterwele entwdisabledg 

Nmte:wWyenwSFTw=w“11”,wtyewfilteredwele entswarewdisabled,wandwaooeptanoewfilterinewomntinuesw(beyavinew

tyewsa ewaswSFECw=w“000”)g 

Bitsw29-27wSFEC[2:0]w(StandardwFilterwEle entwCmnfieuratimn): 

w Allwenabledwfilterwele entswarewusedwfmrwaooeptanoewfilterinewmfwfra eswwityw11-

bitwIDsgwAooeptanoewfilterinewstmpswatwtyewfirstw atoyinewenabledwfilterwele entwmrw

atwtyewendwmfwtyewfilterwlistgwIfwSFECwisw“100”,w“101”,wmrw“110”,waw atoywsetswtyew

interruptwflaewIR[HPM]wand,wifwtyewinterruptwfeaturewiswenabled,wanwinterruptwwillwbew

eeneratedgwInwtyiswoase,wtyewHPMSwreeisterwiswupdatedwwitywtyewprimrit.w atoyw

statusg 

000:wDisablewfilterwele entg 

001:wIfwfilterw atoyes,wtyewreeisterwwillwstmrew essaeewinwRxwFIFOw0g 

010:wIfwfilterw atoyes,wtyewreeisterwwillwstmrew essaeewinwRxwFIFOw1g 

011:wIfwfilterw atoyes,wtyewreeisterwwillwrejeotwtyiswIDw(nmtwsuitablewfmrws.noyrmnmusw

 essaees)g 

100:wIfwfilterw atoyes,wtyewreeisterwwillwsetwprimrit.w(nmtwsuitablewfmrws.noyrmnmusw

 essaees,wnmwstmraee)g 

101:wIfwfilterw atoyes,wtyewreeisterwwillwsetwprimrit.wandwstmrew essaeewinwFIFOw0g 

110:wIfwfilterw atoyes,wtyewreeisterwwillwsetwprimrit.wandwstmrew essaeewinwFIFOw1g 

111:wTyew essaeewiswstmrewintmwawReoeivewBufferwmrwaswawDebuew essaeew(tyew

SFT[1:0]womnfieuratimnwiswienmredwinwtyiswoase)g 

Bitsw26-16wSFID1[10:0]w(StandardwFilterwIDw1): 

TyiswiswtyewfirstwIDwfmrwtyewstandardwIDwfilterwele entgwWyenwfilterinewfmrwawReoeivew

Buffer,ws.noyrmnmusw essaee,wmrwdebuew essaee,wtyiswfieldwdefineswtyewIDwmfwtyew

 essaeewtmwbewstmredgwTyewreoeivedwidentifierw ustw atoywexaotl.;wnmw askinew

 eoyanis wiswusedg 

Bitsw10-0wSFID2[10:0]w(StandardwFilterwIDw2):w  

Tyew eaninewmfwtyiswbitwfieldwdependswmnwtyewSFECwomnfieuratimn: 

WyenwSFECwyaswawvaluewbetweenw“001”wandw“110”,witwiswtyewseomndwIDwfmrwtyew

standardwIDwfilterwele entg 

WyenwSFECw=w“111”,witwiswusedwfmrwfilterinewfmrwawReoeivewBufferwmrwDebuew

 essaee: 
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SFID2[10:9]wdeter inewwyetyerwtyewreoeivedw essaeewiswstmredwintmwawreoeivew

bufferwmrwyandledwaswMessaeewA,wB,wmrwCwinwawdebuew essaeewsequenoe: 

00:wStmrew essaeewintmwtyewreoeivewbufferg 

01:wDebuewMessaeewAg 

10:wDebuewMessaeewBg 

11:wDebuewMessaeewCg 

Nmte:wCANw mdulewdmeswnmtwsuppmrtwdebuew essaeesg 

SFID2[8:6]:wReservedg 

SFID2[5:0]wdefinewtyewmffset,wrelativewtmwtyewReoeivewBufferwStartwAddressw

RXBC[RBSA],wusedwfmrwstmrinewtyew atoyinew essaeesg 

20.5.7.6 Extended message ID filter element 

Tyew29-bitwIDswoanwbewomnfieuredwwitywupwtmw64wfilterwele entsgwTyewaddresswfmrw

aooessinewanwextendedw essaeewIDwfilterwele entwiswoaloulatedwaswtyewextendedw

filterwlistwstartwaddresswXIDFC[FLESA]wpluswdmublewtyewfilterwele entwindexw

(ranee:w0wtmw63)g 

Tablew76wExtendedwMessaeewIDwFilterwEle ents 

Name 31:24 23:16 15:8 7:0 

F0 EFEC[2:0] EFID1[28:0] 

F1 EFT[1:0] Reserved EFID2[28:0] 

F0 register 

Bitsw31-29wEFEC[2:0]w(ExtendedwFilterwEle entwCmnfieuratimn): 

Allwenabledwfilterwele entswarewusedwfmrwaooeptanoewfilterinewmfwfra eswwityw29-bitw

IDsgwAooeptanoewfilterinewstmpswatwtyewfirstw atoyinewenabledwfilterwele entwmrwatw

tyewendwmfwtyewfilterwlistgwIfwEFECwisw“100”,w“101”,wmrw“110”,waw atoywsetswtyew

interruptwflaewIR[HPM]wand,wifwtyewinterruptwfeaturewiswenabled,winterruptswwillwbew

eeneratedgwInwtyiswoase,wtyewHPMSwreeisterwiswupdatedwwitywtyewprimrit.w atoyw

statusg 

000:wDisablewfilterwele entg 

001:wIfwfilterw atoyes,wtyew essaeewwillwbewstmredwinwRxwFIFOw0g 

010:wIfwfilterw atoyes,wtyew essaeewwillwbewstmredwinwRxwFIFOw1g 

011:wIfwfilterw atoyes,wtyewIDwwillwbewrejeotedw(nmtwsuitablewfmrws.noyrmnmusw

 essaees)g 

100:wIfwfilterw atoyes,wtyewprimrit.wwillwbewsetw(nmtwsuitablewfmrws.noyrmnmusw

 essaees,wnmwstmraee)g 
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101:wIfwfilterw atoyes,wtyewprimrit.wiswsetwandwtyew essaeewiswstmredwinwFIFOw0g 

110:wIfwfilterw atoyes,wtyewprimrit.wiswsetwandwtyew essaeewiswstmredwinwFIFOw1g 

111:wTyew essaeewiswstmredwintmwawReoeivewBufferwmrwaswawDebuew essaeew(tyew

EFT[1:0]womnfieuratimnwiswienmredwinwtyiswoase)g 

Bitsw28-0wEFID1[28:0]w(ExtendedwFilterwIDw1): 

TyiswiswtyewfirstwIDwfmrwtyewextendedwIDwfilterwele entgwWyenwfilterinewfmrwawReoeivew

Buffer,ws.noyrmnmusw essaee,wmrwdebuew essaee,wtyiswfieldwdefineswtyewIDwmfwtyew

extendedw essaeewtmwbewstmredgwTyewreoeivedwidentifierw ustw atoywexaotl.;w

mnl.wXIDAMw askinew eoyanis wiswusedg 

F1 register 

Bitsw31-30wEFT[1:0]w(ExtendedwFilterwT.pe): 

00:wRaneewfilterwfrm wEFID1wtmwEFID2w(requireswEFID2w≥wEFID1)g 

01:wDualwIDwfilterwfmrweityerwEFID1wmrwEFID2g 

10:wClassiowfilter:wEFID1wserveswaswtyewfilter,wEFID2wserveswaswtyew askg 

11:wRaneewfilterwfrm wEFID1wtmwEFID2w(requireswEFID2w≥wEFID1),wXIDAMw askwisw

nmtwappliedg 

Bitsw28-0wEFID2[28:0]w(ExtendedwFilterwIDw2): 

Tyew eaninewmfwtyiswbitwfieldwdependswmnwtyewEFECwomnfieuratimn: 

WyenwEFECwyaswawvaluewbetweenw“001”wandw“110”,witwiswtyewseomndwIDwfmrwtyew

extendedwIDwfilterwele entg 

WyenwEFECw=w“111”,witwiswusedwfmrwfilterinewfmrwReoeivewBufferwmrwDebuew

 essaee: 

EFID2[10:9]wdeter inewwyetyerwtyewreoeivedw essaeewiswstmredwintmwawreoeivew

bufferwmrwyandledwaswMessaeewA,wB,wmrwCwinwawdebuew essaeewsequenoe: 

00:wStmrew essaeewintmwtyewreoeivewbufferg 

01:wDebuewMessaeewAg 

10:wDebuewMessaeewBg 

11:wDebuewMessaeewCg 

Nmte:wCANw mdulewdmeswnmtwsuppmrtwdebuew essaeesg 

EFID2[8:6]:wReservedg 

EFID2[5:0]wdefinewtyewmffset,wrelativewtmwtyewReoeivewBufferwStartwAddressw

RXBC[RBSA],wusedwfmrwstmrinewtyew atoyinew essaeesg 
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20.6 Register Address Mapping 

Reeisterswarewdividedwintm: 

⚫ CANwreeisters,wwitywawbasewaddresswmfw0x4000w6400 

⚫ CAN_ERMwreeisters,wwitywawbasewaddresswmfw0x4000w5800 

Tablew77wCANwReeisterwAddresswMappine 

Register name Description Offset address 

CREL CmrewReleasewReeister 0x00 

ENDN EndiannesswReeister 0x04 

- Reserved 0x08 

DBTP DatawBitwTi inewandwPresoalerwReeister 0x0C 

TEST TestwReeister 0x10 

RWD RAMwWatoydme 0x14 

CCCR CCwCmntrmlwReeister 0x18 

NBTP Nm inalwBitwTi inewandwPresoalerwReeister 0x1C 

TSCC Ti esta pwCmunterwCmnfieuratimnwReeister 0x20 

TSCV Ti esta pwCmunterwValuewReeister 0x24 

TOCC Ti emutwCmunterwCmnfieuratimnwReeister 0x28 

TOCV Ti emutwCmunterwValuewReeister 0x2C 

- Reserved 0x30-0x3C 

ECR ErrmrwCmunterwReeister 0x40 

PSR PrmtmomlwStatuswReeister 0x44 

TDCR Trans itterwDela.wCm pensatimnwReeister 0x48 

- Reserved 0x4C 

IR Interruptwreeister 0x50 

IE Interruptwenable 0x54 

ILS InterruptwLinewSeleotimnwReeister 0x58 

ILE InterruptwLinewEnablewReeister 0x5C 

- Reserved 0x60-0x7C 

GFC GlmbalwFilterwCmnfieuratimnwReeister 0x80 

SIDFC StandardwIDwFilterwCmnfieuratimnwReeister 0x84 

XIDFC ExtendedwIDwFilterwCmnfieuratimnwReeister 0x88 

- Reserved 0x8C 

XIDAM ExtendedwIDwandwMaskwReeister 0x90 
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Register name Description Offset address 

HPMS HieywPrimrit.wMessaeewStatuswReeister 0x94 

NDAT1 NewwDataw1 0x98 

NDAT2 NewwDataw2 0x9C 

RXF0C RxwFIFOw0wCmnfieuratimn 0xA0 

RXF0S RxwFIFOw0wStatus 0xA4 

RXF0A RxwFIFOw0wAoknmwledee 0xA8 

RXBC RxwBufferwCmnfieuratimn 0xAC 

RXF1C RxwFIFOw1wCmnfieuratimn 0xB0 

RXF1S RxwFIFOw1wStatus 0xB4 

RXF1A RxwFIFOw1wAoknmwledee 0xB8 

RXESC RxwBuffer/wFIFOwEle entwSizewCmnfieuratimn 0xBC 

TXBC TxwBufferwCmnfieuratimn 0xC0 

TXFQS TxwFIFO/wQueuewStatus 0xC4 

TXESC TxwBufferwEle entwSizewCmnfieuratimn 0xC8 

TXBRP TxwBufferwRequestwPendine 0xCC 

TXBAR TxwBufferwAddwRequest 0xD0 

TXBCR TxwBufferwCanoelwRequest 0xD4 

TXBTO TxwBufferwTrans issimnwOoourred 0xD8 

TXBCF TxwBufferwCanoellatimnwFinisyed 0xDC 

TXBTIE TxwBufferwTrans issimnwInterruptwEnable 0xE0 

TXBCIE TxwBufferwCanoellatimnwInterruptwEnable 0xE4 

- Reserved 0xE8-0xEC 

TXEFC TxwEventwFIFOwCmnfieuratimn 0xF0 

TXEFS TxwEventwFIFOwStatus 0xF4 

TXEFA TxwEventwFIFOwAoknmwledee 0xF8 

- Reserved 0x0FC-0x1FC 

Tablew78wCAN_ERMwReeisterwAddresswMappine 

Register name Description Offset address 

ERM_CTL ERMwandwLmw-PmwerwCmntrmlwReeister 0x00 

ERM_STS ERMwandwLmw-PmwerwStatuswReeister 0x04 

ERM_ECCLOG ERMwerrmrwaddresswreeister 0x08 
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20.7 Register Functional Description 

TyewCANwreeisterwmnl.wsuppmrtsw32-bitwaooessg 

20.7.1 Core Release Register (CREL) 

Offsetwaddress:w0x000 

Resetwvalue:w0x3315w0415 

Field Name R/W Description 

7:0 DAY R 
Ti esta pwDa. 

Awnu ber,wBCDwomde 

15:8 MON R 
Ti esta pwMmnty 

Awnu ber,wBCDwomde 

19:16 YEAR R 
Ti esta pwYear 

Awnu ber,wBCDwomde 

23:20 SUBSTEP R 
CmrewReleasewSub-step 

Awnu ber,wBCDwomde 

27:24 STEP R 
CmrewReleasewStep 

Awnu ber,wBCDwomde 

31:28 REL R 
CmrewVersimn 

Awnu ber,wBCDwomde 

20.7.2 Endianness Register (ENDN) 

Offsetwaddress:w0x0004 

Resetwvalue:w0x8765w4321 

Field Name R/W Description 

31:0 ETV R 
EndiannesswTestwValue 

Testwvalue:w0x8765w4321 

20.7.3 Data Bit Timing and Prescaler Register (DBTP) 

Offsetwaddress:w0x00C 

Resetwvalue:w0x0000w0A33 

Tyiswreeisterwiswwritablewmnl.wwyenwbmtywtyewCCCR[CCE]wandwCCCR[INIT]wbitsw

arewsetgwTyewCANwbitwti ewoanwbewprmera  edwwityinwawraneewmfw4wtmw49wti ew

quantaw(tq)gwTyewCANwti ewquantu woanwbewprmera  edwwityinwawraneewmfw1wtmw

32woan_oolkwo.olesgwTqw=w(DBRPw+w1)w tqg 

Tyerefmre,wtyewlenetywmfwtyewbitwti ewisw(prmera  edwvalue)w[DTSEG1w+w

DTSEG2w+w3]wtq,wmrw(funotimnalwvalue)w[S.no_Seew+wPrmp_Seew+wPyase_See1w+w

Pyase_See2]wtqgwTyewInfmr atimnwPrmoessinewTi ew(IPT)wiswzerm,w eaninewtyew

datawfmrwtyewnextwbitwiswavailablewatwtyewfirstwolmokwedeewafterwtyewsa plinewpmintg 

Field Name R/W Description 

3:0 DSJW R/W 

Dataw(Re)S.noyrmnizatimnwJu pwWidty 

0x00w–w0x0F:wValidwvalueswarew0wtmw15gwTyewyardwarewinterpretswtyisw

valuewaswtyewprmera  edwvaluewpluswmneg 

7:4 DTSEG2 R/W DatawTi ewPerimdwafterwSa plinewPmint 
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Field Name R/W Description 

0x00w–w0x0F:wValidwvalueswarew0wtmw15gwTyewyardwarewinterpretswtyisw

valuewaswtyewprmera  edwvaluewpluswmneg 

12:8 DTSEG1 R/W 

DatawTi ewPerimdwbefmrewSa plinewPmint 

0x00w–w0x1F:wValidwvalueswarew0wtmw31gwTyewyardwarewinterpretswtyisw

valuewaswtyewprmera  edwvaluewpluswmneg 

15:13 Reserved 

20:16 DBRP R/W 

DatawBitwRatewPresoaler 

0x00w–w0x1F:wTyiswvaluewiswusedwtmwdividewtyewmsoillatmrwfrequeno.w

tmweeneratewtyewbitwti ewquantu w(tq)gwTyewbitwti ewiswom pmsedwmfw

 ultipleswmfwtyiswquantu gwTyewvalidwraneewfmrwtyewbitwti inew

presoalerwisw0wtmw31gwWyenwTDCw=w1,wtyewraneewiswrestriotedwtmw0wmrw

1gwTyewyardwarewinterpretswtyiswvaluewaswtyewprmera  edwvaluew

pluswmneg 

22:21 Reserved 

23 TDC R/W 

Trans itterwDela.wCm pensatimnw(TDC) 

0:wTrans itterwdela.wom pensatimnwdisabledg 

1:wTrans itterwdela.wom pensatimnwenabledg 

31:24 Reserved 

Nmte:wWitywawCANwom  unioatimnwolmokw(oan_oolk)wmfw8wMHz,wtyewresetwvaluew0x0000w0A33womnfieuresw

tyewCANwfmrwawdatawpyasewbitwratewmfw500wkbit/sgwTyewbitwratewomnfieuredwfmrwtyewCANwFDwdatawnmdewviaw

DBTPw ustwbewereaterwtyanwmrwequalwtmwtyewbitwratewomnfieuredwfmrwtyewarbitratimnwpyasewviawNBTPg 

20.7.4 Test Register (TEST) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000w0000 

Writewaooesswtmwtyewtestwreeisterswiswmnl.wenabledwafterwsettinewtyewCCCR[TEST]w

bitwtmw1gwWyenwtyewCCCR[TEST]wbitwiswoleared,wallwtestwreeisterwfunotimnswarew

resetwtmwtyeirwdefaultwvaluesg 

Lmmpbaokw mdewandwsmftwarewomntrmlwmfwtyewoan_txwpinwarewyardwarewtestw

 mdesgwPrmera  inewtyewTxwomntrmlwfieldwtmwawvaluewmtyerwtyanw“00”w a.w

interferewwityw essaeewtrans issimnwmnwtyewCANwbusg 

Field Name R/W Description 

3:0 Reserved 

4 LBCK R/W 

LmmpbaokwMmde 

0:wResetwvalue,wLmmpbaokw mdewdisabled; 

1:wLmmpbaokw mdewenabledg 

6:5 TX R/W 

Trans itwPinwCmntrmlw(TX) 

00:wResetwvalue;wtyewoan_txwpinwiswomntrmlledwb.wtyewCANwomrewandw

iswupdatedwatwtyewendwmfwtyewCANwbitwti ineg 

01:wTyewsa plewpmintwoanwbew mnitmredwmnwtyewoan_txwping 

10:wDrivewdm inantw(0)wlevelwmnwtyewoan_txwping 

11:wDrivewreoessivew(1)wlevelwmnwtyewoan_txwping 

7 RX R 

ReoeivewPin 

Mmnitmrwtyewaotualwvaluewmfwoan_rxwpinw  

0:wCANwbuswiswdm inantw(oan_rxw=w0) 



 

wwwwgeeey.gom w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w Paeew 298 

Field Name R/W Description 

1:wCANwbuswiswreoessivew(oan_rxw=w1) 

31:8 Reserved 

20.7.5 RAM Watchdog (RWD) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000w0000 

RAMwwatoydmew mnitmrswtyewread.wmutputwmfwtyew essaeewRAMgwWyenw

aooessinewtyew essaeewRAMwviawtyewCANw essaeewinterfaoe,wtyew essaeew

RAMwwatoydmewomunterwstartswwitywtyewvaluewomnfieuredwinwRWD[WDC]gwWyenw

tyew essaeewRAMwindioateswtyatwtyewaooesswyaswbeenwsuooessfull.wom pletedw

b.waotivatinewitswread.wmutputwsienal,wtyewomunterwrelmadswtyewvaluewfrm w

RWD[WDC]gwIfwtyew essaeewRAMwdmeswnmtwrespmndwbefmrewtyewomunterw

deore entswtmwzerm,wtyewomunterwstmpswomuntinewandwtyewinterruptwflaewIR[WDI]wisw

setgwTyewRAMwwatoydmewomunterwiswolmokedwb.wtyewymstwolmokw(oan_polk)g 

Field Name R/W Description 

7:0 WDC R/W 

WatoydmewCmnfieuratimn 

StartwvaluewmfwMessaeewRAMwWatoydmewCmuntergwWyenwtyiswvaluew

isw“00”,wtyewomunterwiswdisabledg 

15:8 WDV R 
WatoydmewValue 

w AotualwomuntwvaluewmfwMessaeewRAMwWatoydme 

31:16 Reserved 

20.7.6 CC control register (CCCR) 

Offsetwaddress:w0x18 

Resetwvalue:w0x0000w0001 

Referwtmwtyew“SmftwarewInitializatimn”winwtyiswseotimnwfmrwdetailsgw  

Field Name R/W Description 

0 INIT R/W 

Initializatimn 

0:wNmr alwrunnine; 

1:wInitializatimnwstartg 

Nmte:wDuewtmwtyews.noyrmnizatimnw eoyanis wbetweenwtyewtwmw

olmokwdm ains,wtyerew a.wbewawdela.wbefmrewtyewvaluewwrittenwtmw

INITwoanwbewreadwbaokgwTyerefmre,wtyewprmera  erw ustwensurew

tyatwtyewprevimusl.wwrittenwvaluewtmwINITwyaswbeenwaooeptedwb.w

readinewINITwbefmrewsettinewawnewwvaluewtmwINITg 

1 CCE R/W 

CmnfieuratimnwCyaneewEnable 

0:wTyewCPUwyaswnmwwritewaooesswtmwprmteotedwomnfieuratimnw

reeisters; 

1:wTyewCPUwyaswwritewaooesswtmwprmteotedwomnfieuratimnw

reeistersw(wyenwCCCR[INIT]w=w1)g 

2 ASM R/W 

RestriotedwOperatimnwMmde 

TyewymstwoanwsetwtyewASMwbitwmnl.wwyenwbmtywCCEwandwINITwarew

setwtmw“1”gwTyiswbitwoanwbewresetwb.wtyewymstwatwan.wti eg 

0:wNmr alwCANwmperatimn; 

1:wRestriotedwmperatimnw mdewaotivatedg 
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Field Name R/W Description 

3 CSA R 

ClmokwStmpwAoknmwledee 

0:wNmwolmokwstmpwaoknmwledee; 

1:wCANwoanwsetwtyiswb.wstmppinewoan_polkwandwoan_oolkg 

4 CSR R/W 

ClmokwStmpwRequestw  

0:wNmwolmokwstmpwrequest; 

1:wClmokwstmpwrequestedgwWyenwtyerewiswawolmokwstmpwrequest,w

afterwallwpendinewtrans issimnwrequestswarewom pletedwandwtyew

CANwbuswbeom eswidle,wfirstwINITwiswset,wandwtyenwCSAwiswsetg 

5 MON R/W 

BuswMmnitmrinewMmde 

TyewymstwoanwsetwtyewMONwbitwmnl.wwyenwbmtywCCEwandwINITwarew

setwtmw“1”gwTyiswbitwoanwbewresetwb.wtyewymstwatwan.wti eg 

0:wBuswMmnitmrinewMmdewdisabled 

1:wBuswMmnitmrinewMmdewenabled 

6 DAR R/W 

DisablewAutm atiowRetrans issimn 

w 0:wEnablewautm atiowretrans issimnwmfwunsuooessfull.w

trans ittedw essaees; 

1:wDisablewautm atiowretrans issimng 

7 TEST R/W 

EnablewTestwMmde 

0:wNmr alwmperatimn,wTESTwreeisterwre ainswatwitswresetwvalue; 

1:wTestw mde,wwritewaooesswtmwtyewTESTwreeisterwiswenabledg 

8 FDOE R/W 

EnablewFDwOperatimn 

0:wDisable 

1:wEnable 

9 BRSE R/W 

BitwRatewSwitoywEnable 

0:wDisablewtrans issimnwbitwratewswitoyine; 

1:wEnablewtrans issimnwbitwratewswitoyineg 

Nmte:wWyenwCANwFDwmperatimnwiswdisabledw(FDOEw=w0),wBRSEw

iswnmtwomnsideredg 

10 Reserved 

11 WMM R/W 

WidewMessaeewMarkerw(WMM) 

Enableswtyew16-bitwwidew essaeew arkergwWyenwtyew16-bitwwidew

 essaeew arkerwiswusedw(WMM=1),wtyew16-bitwinternalw

ti esta pwfunotimnwmfwtyewTxwEventwFIFOwiswdisabledg 

0:wUsew8-bitw essaeew arker 

1:wUsew16-bitw essaeew arker,wreplaoinewtyew16-bitwti esta pwinw

tyewTxwEventwFIFO 

12 PXHD R/W 

PrmtmomlwExoeptimnwHandlinewDisable 

0:wEnablewprmtmomlwexoeptimnwyandline 

1:wDisablewprmtmomlwexoeptimnwyandline 

Nmte:wWyenwprmtmomlwexoeptimnwyandlinewiswdisabled,wtyewCANw

willwtrans itwanwerrmrwfra ewupmnwdeteotinewawprmtmomlwexoeptimnw

omnditimng 

13 EFBI R/W 

EdeewFilterinewdurinewBuswInteeratimn 

0:wDisablewedeewfilterine 

1:wTwmwomnseoutivewdm inantwtqwarewrequiredwtmwdeteotwawyardw

s.noyrmnizatimnwedee 
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Field Name R/W Description 

14 TXP R/W 

Trans itwPause 

Ifwtyiswbitwiswset,wtyewCANwpauseswfmrwtwmwCANwbitswbefmrewstartinew

tyewnextwtrans issimnwafterwsuooessfull.wtrans ittinewawfra eg 

0:wDisable 

1:wEnable 

15 NISO R/W 

NmnwISOwOperatimn 

Ifwtyiswbitwiswset,wtyewCANwuseswtyewCANwFDwfra ewfmr atw

speoifioatimnwV1g0wdefinedwb.wBmsoywCANwFDg 

0:wCANwFDwfra ewfmr at,wom pliantwwitywISOw11898-1:2015 

1:wCANwFDwfra ewfmr at,wom pliantwwitywBmsoywCANwFDw

speoifioatimnwV1g0 

31:16 Reserved 

20.7.7 Nominal Bit Timing and Prescaler Register (NBTP) 

Offsetwaddress:w0x1C 

Resetwvalue:w0x0600w0A03 

Tyiswreeisterwiswwritablewmnl.wafterwsettinewCCCR[CCE]wandwCCCR[INIT]gwTyew

CANwbitwti ewoanwbewprmera  edwinwtyewraneewmfw4wtmw385wti ewquantaw(tq)gwTyew

CANwti ewquantu woanwbewprmera  edwinwtyewraneewmfw1wtmw512woan_oolkw

o.olesgwTqw=w(NBRPw+w1)w tqg 

NTSEG1wiswtyewsu wmfwPrmp_SeewandwPyase_See1gwNTSEG2wiswPyase_See2g 

Tyerefmre,wtyewbitwti ewlenetywisw(Prmera  edwvalue):w[NTSEG1w+wNTSEG2w+w3]w

tqwmrw(Funotimnalwvalue):w[S.no_Seew+wPrmp_Seew+wPyase_See1w+wPyase_See2]w

tqg 

AnwInfmr atimnwPrmoessinewTi ew(IPT)wiswzerm,w eaninewtyatwtyewnextwbitwdatawisw

availablewatwtyewfirstwolmokwedeewafterwtyewsa plinewpmintg 

Field Name R/W Description 

6:0 NTSEG2 R/W 

Nm inalwTi ewPerimdwafterwSa plinewPmint 

Valuewmfw0x01-0x7F:w1wtmw127gwTyewyardwarewinterpretswtyiswvaluew

aswmnew mrewtyanwtyewprmera  edwvalueg 

Nmte:wWyenwtyewCANwolmokw(oan_oolk)wisw8wMHz,wtyewresetwvaluew

0x0600w0A03womnfieureswtyewCANwbitwratewtmw500wkbit/sg 

7 Reserved 

15:8 NTSEG1 R/W 

Nm inalwTi ewPerimdwbefmrewSa plinewPmint 

Valuewmfw0x01-0xFF:w1wtmw255gwTyewyardwarewinterpretswtyiswvaluew

aswmnew mrewtyanwtyewprmera  edwvalueg 

24:16 NBRP R/W 

Nm inalwBitwRatewPresoaler 

0x00-0x1FFwiswtyewdividerwvaluewusedwtmweeneratewtyewbitwti ew

quantu wmsoillatmrwfrequeno.gwTyewbitwti ewiswom pmsedwmfw

 ultipleswmfwtyiswquantu gwTyeweffeotivewvaluewmfwbitwraneeswfrm w0w

tmw511gwTyewyardwarewinterpretswtyiswvaluewaswmnew mrewtyanwtyew

prmera  edwvalueg 

31:25 NSJW R/W 

Nm inalw(Re)S.noyrmnizatimnwJu pwWidty 

Raneewmfw0x00-0x7F:w0wtmw127gwTyewyardwarewinterpretswtyiswvaluew

aswmnew mrewtyanwtyewprmera  edwvalueg 
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20.7.8 Timestamp Counter Configuration (TSCC) 

Offsetwaddress:w0x20 

Resetwvalue:w0x0000w0000 

Tyewinternalw16-bitwti esta pwomunterwiswomnfieuredgwItwyandleswinternalwandw

externalwti esta psg 

Field Name R/W Description 

1:0 TSS R/W 

Ti esta pwSeleot 

00:wTyewti esta pwomunterwvaluewiswalwa.sw0x0000g 

01:wTyewti esta pwomunterwvaluewinore entswaoomrdinewtmwTCPg 

10:wUsewexternalwti esta pwomunterwvalueg 

11:wSa ewasw“00”g 

15:2 Reserved 

19:16 TCP R/W 

Ti esta pwCmunterwPresoaler 

0x0-0xF:wCmnfieureswtyewti esta pwandwti emutwomunterwinwunitswwyioyw

arew ultipleswmfwtyewCANwbitwti ew[1…16]gwTyewyardwarewinterpretswtyisw

valuewaswmnew mrewtyanwtyewprmera  edwvalueg 

Nmte:wUsinewCANwFDwrequireswanwexternalwomunterwtmweeneratewtyew

ti esta pw(TSS=10)g 

31:20 Reserved 

20.7.9 Timestamp Counter (TSCV)  

Offsetwaddress:w0x24 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

15:0 TSC RC_W 

Ti ewSta pwCmunter 

Atwtyewstartwmfwawfra ew(inoludinewbmtywreoeptimnwandwtrans issimn),w

tyewvaluewmfwtyewinternal/externalwti esta pwomunterwiswoapturedg 

WyenwTSCC[TSS]=01,wtyewti esta pwomunterwinore entswinw

 ultipleswmfwtyewCANwbitwti ew[1…16]waswomnfieuredwb.wTSCC[TCP]gw

AwomunterwmverflmwwsetswtyewinterruptwflaewIR[TSW]gwAwwritewaooessw

tmwitwresetswtyewomunterwtmwzermgwWyenwTSCC[TSS]=10,wTSCwrefleotsw

tyewvaluewmfwtyewexternalwti esta pwomunter,wandwawwritewaooessw

yaswnmweffeotg 

Nmte:w“Overflmw”wreferswtmwtyewti esta pwomunter’swvaluewoyaneinew

frm wawnmn-zermwvaluewtmwzerm,wwyerewtyiswoyaneewiswnmtwoausedwb.w

awwritewaooesswtmwTSCVgwAwwritewmperatimnwtmwtyiswreeisterwresetswtyew

ti esta pwomunterg 

31:16 Reserved 

20.7.10 Timeout Counter Configuration (TOCC) 

Offsetwaddress:w0x28 

Resetwvalue:w0xFFFFw0000 

Field Name R/W Description 

0 ETOC R/W 

EnablewTi emutwCmunter 

0:wDisablewti emutwomunter 

1:wEnablewti emutwomunter 
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Field Name R/W Description 

Nmte:wFmrwtyewinfmr atimnwmnwtyewti emutwfunotimnwinwCANwFD,wreferwtmw

tyew“Ti emutwCmunter”wseotimng 

2:1 TOS R/W 

Ti emutwSeleot 

Wyenwmperatinewinwomntinumusw mde,wawwritewtmwTOCVwpresetswtyew

omunterwtmwtyewvaluewomnfieuredwb.wTOCC[TOP]wandwtyewomuntdmwnw

omntinuesg 

Wyenwtyewti emutwomunterwiswomntrmlledwb.wawFIFO,wanwe pt.wFIFOw

presetswtyewomunterwtmwtyewvaluewomnfieuredwb.wTOCC[TOP]gw

Deore entinewbeeinswwyenwtyewfirstwFIFOwele entwiswstmredg 

00:wCmntinumuswmperatimn 

01:wTi emutwomntrmlledwb.wTxwEventwFIFO 

10:wTi emutwomntrmlledwb.wRxwFIFOw0 

11:wTi emutwomntrmlledwb.wRxwFIFOw1 

15:3 Reserved 

31:16 TOP R/W 

Ti emutwPerimd 

Tyewstartwvaluewfmrwtyewti emutwomunterw(awdeore entinewomunter),w

usedwtmwomnfieurewtyewti emutwperimdg 

20.7.11 Timeout Counter Value (TOCV) 

Offsetwaddress:w0x2C 

Resetwvalue:w0x0000wFFFF 

Field Name R/W Description 

15:0 TOC RC_W 

Ti emutwCmunter 

Tyewti emutwomunterwdeore entswinw ultipleswmfwtyewCANwbitwti ew[1…

16]waswomnfieuredwb.wTSCC[TCP]gwWyenwitwdeore entswtmwzerm,witwsetsw

tyewinterruptwflaewIR[TOO],wandwtyewti emutwomunterwstmpsgwTyewstartw

andwreset/restartwomnditimnswarewomnfieuredwviawTOCC[TOS]g 

31:16 Reserved 

20.7.12 Error Counter Register (ECR) 

Offsetwaddress:w0x40 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

7:0 TEC R 

Trans itwErrmrwCmunter 

Indioateswtyewourrentwstatewmfwtyewtrans itwerrmrwomuntergwTyew

valuewraneeswfrm w0wtmw255gw  

Nmte:wWyenwCCCR[ASM]wiswset,wtyewCANwprmtmomlwomntrmllerw

dmeswnmtwinore entwtyewTECwandwRECwupmnwdeteotimnwmfwawCANw

prmtmomlwerrmr,wbutwtyewCELwiswstillwinore entedg 

14:8 REC R 

ReoeivewErrmrwCmunter 

IndioateswtyewourrentwstatewmfwtyewreoeivewerrmrwomuntergwTyew

valuewraneeswfrm w0wtmw127g 

15 RP R 

ReoeivewErrmrwPassive 

0:wTyewReoeivewErrmrwCmunterwiswbelmwwtyewerrmrwpassivewlevelwmfw

128g 

1:wTyewReoeivewErrmrwCmunterwyaswreaoyedwtyewerrmrwpassivew

levelwmfw128g 
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Field Name R/W Description 

23:16 CEL RC_W 

CANwErrmrwLmeeine 

Tyiswomunterwiswinore entedwwyeneverwawCANwprmtmomlwerrmrw

oauseswtyew8-bitwTrans itwErrmrwCmunterw(TEC)wmrwtyew7-bitw

ReoeivewErrmrwCmunterw(REC)wtmwbewinore entedgwItwiswalsmw

inore entedwwyenwtyewbus-mffwli itwiswreaoyedgwTyewomunterwisw

nmtwinore entedwwyenwmnl.wtyewRPwbitwiswsetwwitymutwawoyaneewinw

tyewRECgwTyewinore entwmfwtyewCELwmoourswafterwtyewRECwmrw

TECwiswinore entedgwAwreadwaooesswtmwtyewCELwresetswtyisw

omuntergwTyewomunterwstmpswupmnwreaoyinew0xFF;wtyewnextw

inore entwmfwtyewTECwmrwRECwsetswtyewinterruptwflaewIR[ELO]g 

AwreadwaooesswtmwtyiswreeisterwresetswtyewCELwtmwzermg 

31:24 Reserved 

20.7.13 Protocol Status Register (PSR) 

Offsetwaddress:w0x44 

Resetwvalue:w0x0000w0707 

Field Name R/W Description 

2:0 LEC R/S 

LastwErrmrwCmde 

LEDwindioateswtyewt.pewmfwtyewlastwerrmrwmnwtyewCANwbusgwTyisw

fieldwiswolearedwtmw“0”wwyenwaw essaeewiswtransferredw(reoeivedwmrw

trans itted)wwitymutwerrmrg 

0w(Nmwerrmr):wNmwerrmrwyaswmoourredwsinoewtyewLECwwaswlastwresetw

b.wawsuooessfulw essaeewreoeptimnwmrwtrans issimng 

1w(StuffwErrmr):wMmrewtyanw5womnseoutivewbitswmfwtyewsa ewlevelw

werewdeteotedwinwawpartwmfwtyewreoeivedw essaee,wwyioywiswnmtw

allmwedg 

2w(Fmr atwErrmr):wAwfixed-fmr atwpartwmfwtyewreoeivedwfra ewyadw

tyewwrmnewfmr atg 

3w(AokErrmr):wCAN-trans ittedw essaeewwaswnmtwaoknmwledeedw

b.wanmtyerwnmdeg 

4w(Bitw1wErrmr):wDurinew essaeewtrans issimnw(exoeptwinwtyew

arbitratimnwfield),wtyewdevioewatte ptedwtmwsendwawreoessivewlevelw

(lmeiow“1”),wbutwtyew mnitmredwbuswvaluewwaswdm inant; 

5w(Bitw0wErrmr):wDurinew essaeewtrans issimnw(mrwinwtyewAokwslmt,w

aotivewerrmrwflae,wmrwmverlmadwflae),wtyewdevioewatte ptedwtmwsendw

awdm inantwlevelw(lmeiow“0”wfmrwdatawmrwidentifier),wbutwtyew

 mnitmredwbuswvaluewwaswreoessivegwDurinewbus-mffwreomver.,wtyisw

statuswiswsetweaoywti ewawsequenoewmfw11womnseoutivewreoessivew

bitswisw mnitmredgwTyiswallmwswtyewCPUwtmw mnitmrwtyewprmeresswmfw

tyewbus-mffwreomver.wsequenoew(indioatinewtyewbuswiswnmtwstuokw

dm inantwmrwpersistentl.wdisturbed)g 

6w(CRCwErrmr):wTyewCRCwoyeoksu wmfwtyewreoeivedw essaeew

waswinomrreotgwTyewCRCwmfwtyewinom inew essaeewdidwnmtw atoyw

tyewCRCwoaloulatedwfrm wtyewreoeivedwdatag 

7w(NmwCyanee):wAn.wreadwaooesswtmwtyiswreeisterwre-initializeswtyew

LECwtmw“7”gwWyenwtyewLECwsymwswawvaluewmfw“7”,witw eanswnmwneww

CANwbusweventwyaswbeenwdeteotedwsinoewtyewlastwreadwaooesswtmw

tyewPrmtmomlwStatuswReeisterwb.wtyewCPUg 

Nmte:wWyenwawCANwFDwfmr atwfra ewwitywtyewBRSwflaewsetwentersw

tyewdatawpyase,wtyewnextwCANweventw(errmrwmrwvalidwfra e)wisw

displa.edwinwtyewDLECwmtyerwtyanwinwtyewLECgwErrmrswinwtyewfixedw
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Field Name R/W Description 

bit-stuffwbitswmfwtyewCANwFDwCRCwsequenoewarewindioatedwasw

fmr atwerrmrswmtyerwtyanwstuffwerrmrsg 

Nmte:wTyewbus-mffwreomver.wsequenoew(seewISOw11898-1:2015)w

oannmtwbewsymrtenedwb.wsettinewmrwresettinewCCCR[INIT]gwIfwaw

devioewenterswtyewbus-mffwstate,witwsetswCCCR[INIT]w

autmnm musl.,wstmppinewallwbuswaotivit.gwOnoewtyewCPUwolearsw

CCCR[INIT],wtyewdevioewwaitswfmrw129wmoourrenoeswmfwbuswidlew

(129wsequenoeswmfw11womnseoutivewreoessivewbits)wbefmrew

returninewtmwnmr alwmperatimngwTyewerrmrw anaee entwomuntersw

arewresetwatwtyewendwmfwtyewbus-mffwreomver.wsequenoegwDurinewtyew

waitinewperimdwafterwCCCR[INIT]wiswreset,wtyewBitw0wErrmrwomdewisw

writtenwtmwPSR[LEC]weaoywti ewawsequenoewmfw11womnseoutivew

reoessivewbitswisw mnitmredgwTyiswallmwswtyewCPUwtmweasil.woyeokw

ifwtyewCANwbuswiswstuokwdm inantwmrwpersistentl.wdisturbed,wandwtmw

 mnitmrwtyewbus-mffwreomver.wsequenoegwTyewECR[REC]wiswusedw

tmwomuntwtyesewsequenoesg 

AwreadwaooesswtmwtyiswreeisterwsetswtyewLECwtmw“111”gw  

4:3 ACT R 

Aotivit.wStatus 

MmnitmrswtyewCANwom  unioatimnwstatuswmfwtyew mduleg 

00:wS.noyrmnizinewmnwawCANwnmde 

01:wIdlewnmde,wneityerwtrans ittinewnmrwreoeivine 

10:wReoeivinewnmde,wmperatinewaswawreoeiver 

11:wTrans ittinewnmde,wmperatinewaswawtrans itter 

Nmte:wAwprmtmomlwexoeptimnweventwsetswACTwtmw00g 

5 EP R 

ErrmrwPassivewFlae 

0:wCANwiswinwErrmr_AotivewstategwNmr all.wpartioipateswinwbusw

om  unioatimnwandwtrans itswanwAotivewErrmrwFlaewupmnw

deteotinewanwerrmr; 

1:wCANwiswinwErrmr_Passivewstateg 

6 EW R 

WarninewStatus 

0:wBmtywerrmrwomunterswarewbelmwwtyewErrmr_Warninewli itwmfw96; 

1:wAtwleastwmnewerrmrwomunterwyaswreaoyedwmrwexoeededwtyew

Errmr_Warninewli itwmfw96g 

7 BO R 

Bus_OffwStatus 

0:wCANwiswnmtwinwBus_Offwstate 

1:wCANwyaswenteredwBus_Offwstate 

10:8 DLEC R/S 

DatawPyasewLastwErrmrwCmde 

Indioateswtyewt.pewmfwtyewlastwerrmrwtyatwmoourredwinwtyewdataw

pyasewmfwawCANwFDwfmr atwfra ewwitywtyewBRSwflaewsetgwTyew

enomdinewiswidentioalwtmwtyewLECgwTyiswfieldwiswolearedwwyenwaw

CANwFDwfmr atwfra ewwitywtyewBRSwflaewsetwiswtransferredw

(reoeivedwmrwtrans itted)wwitymutwerrmrg 

AwreadwaooesswtmwtyiswreeisterwsetswtyewDLECwtmw“111”g 

11 RESI RC_R 

ESIwflaewmfwlastwreoeivedwCANwFDwMessaee 

TyiswbitwiswsetwtmeetyerwwitywRFDF,windependentwmfwaooeptanoew

filterinegw  

0:wNmwESIwflaewsetwfmrwtyewlastwreoeivedwCANwFDw essaeew  

1:wESIwflaewsetwfmrwtyewlastwreoeivedwCANwFDw essaeeg 

AwreadwaooesswtmwtyiswreeisterwresetswRESIg 
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Field Name R/W Description 

12 RBRS RC_R 

BRSwflaewmfwlastwreoeivedwCANwFDwMessaee 

TyiswbitwiswsetwtmeetyerwwitywRFDF,windependentwmfwaooeptanoew

filterinegw  

0:wNmwBRSwflaewsetwfmrwtyewlastwreoeivedwCANwFDw essaeew  

1:wBRSwflaewsetwfmrwtyewlastwreoeivedwCANwFDw essaeew  

w AwreadwaooesswtmwtyiswreeisterwresetswRBRS 

13 RFDF RC_R 

ReoeivedwCANwFDwMessaee 

Tyiswbitwiswsetwindependentwmfwaooeptanoewfilterinegw  

0:wNmwCANwFDw essaeewreoeivedwsinoewtyewCPUwresetwtyiswbitw  

1:wAwCANwFDwfmr atw essaeewwitywtyewFDFwflaewsetwreoeivedw  

AwreadwaooesswtmwtyiswreeisterwresetswRFDF 

14 PXE RC_R 

PrmtmomlwExoeptimnwEvent 

0:wNmwprmtmomlwexoeptimnweventwmoourrinewsinoewtyewlastwreadw

aooessw  

1:wAwprmtmomlwexoeptimnweventwmoourredw  

AwreadwaooesswtmwtyiswreeisterwresetswPXE 

15 Reserved 

22:16 TDCV R 

TransoeiverwDela.wCm pensatimnwValue 

Ranee:w0x00w–w0x7FgwDefineswtyewpmsitimnwmfwtyewseomndar.w

sa plinewpmintw(SSP)gwItwiswdefinedwb.wtyewsu wmfwtyew easuredw

dela.wfrm woan_txwtmwoan_rxwandwTDCR[TDCO]gwDurinewtyewdataw

pyase,wtyewSSPwpmsitimnwiswtyewnu berwmfw ini alwti ewquantaw

(tq)wfrm wtyewstartwmfwtyewtrans itwbitwtmwtyewseomndar.wsa plinew

pmintgwValidwvalueswarew0wtmw127w tqg 

31:23 Reserved 

20.7.14 Transmitter Delay Compensation Register (TDCR) 

Offsetwaddress:w0x48 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

6:0 TDCF R 

Trans itterwDela.wCm pensatimnwFilterwWindmwwLenetyw w  

Ranee:w0x00-0x7F;wDefineswtyew ini u wvaluewfmrwtyewseomndar.w

sa plinewpmintwpmsitimngwDm inantwedeeswmnwoan_rxwtyatwwmuldwoausew

tyewSSPwpmsitimnwtmwmoourwearlierwarewienmredwfmrwtrans itterwdela.w

 easure entgwTyiswfeaturewiswenabledwwyenwTDCFwiswomnfieuredwtmwaw

valuewereaterwtyanwTDCOgwValidwvalueswarew0wtmw127w tqg 

7 Reserved 

14:8 TDCO R 

Trans itterwDela.wCm pensatimnwSSPwOffsetw  

Ranee:w0x00-0x7FgwTyiswmffsetwvaluewdefineswtyewdistanoewbetweenw

tyew easuredwdela.wfrm woan_txwtmwoan_rxwandwtyewseomndar.w

sa plinewpmintgwValidwvalueswarew0wtmw127w tqg 

31:15 Reserved 

20.7.15 Interrupt Register (IR) 

Offsetwaddress:w0x50 
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Resetwvalue:w0x0000w0000 

Wyenwmnewmfwtyewomnditimnswlistedwbelmwwiswdeteotedw(awvalidwedee),wtyew

omrrespmndinewflaewbitwiswsetgwTyesewflaewbitswre ainwsetwuntilwtye.warewolearedwb.w

tyewymstgwAwflaewbitwiswolearedwb.wwritinew“1”wtmwitswbitwpmsitimngwWritinew“0”’woannmtw

olearwflaewbitsgwAwyardwarewresetwolearswtyiswreeistergwTyewomnfieuratimnwmfwIEw

(InterruptwEnable)womntrmlswwyetyerwanwinterruptwisweeneratedgwTyewomnfieuratimnw

mfwILSw(InterruptwLinewSeleot)womntrmlswmnwwyioywinterruptwlinewtyewsienalwisw

assertedg 

Field Name R/W Description 

0 RF0N R/W 

RxwFIFOw0wNewwMessaeew  

0:wNmwneww essaeewwrittenwtmwRxwFIFOw0w  

1:wAwneww essaeewwrittenwtmwRxwFIFOw0 

1 RF0W R/W 

RxwFIFOw0wWater arkwReaoyedw  

0:wTyewfillwlevelwmfwRxwFIFOw0wiswbelmwwtyewwater arkw  

1:wTyewfillwlevelwmfwRxwFIFOw0wyaswreaoyedwmrwexoeededwtyewwater ark 

2 RF0F R/W 

RxwFIFOw0wFullw  

0:wRxwFIFOw0wnmtwfullw  

1:wRxwFIFOw0wfull 

3 RF0L R/W 

RxwFIFOw0wMessaeewLmstw w  

0:wNmwRxwFIFOw0w essaeewlmstw w  

1:wAnwRxwFIFOw0w essaeewlmstgwTyiswbitwiswalsmwsetwafterwatte ptinewtmwwritew

tmwRxwFIFOw0wwyenwitswsizewiswzermg 

4 RF1N R/W 

RxwFIFOw1wNewwMessaeew w  

0:wNmwneww essaeewwrittenwtmwRxwFIFOw1w  

1:wAwneww essaeewwrittenwtmwRxwFIFOw1g 

5 RF1W R/W 

RxwFIFOw1wWater arkwReaoyedw  

0:wTyewfillwlevelwmfwRxwFIFOw1wiswbelmwwtyewwater arkw  

1:wTyewfillwlevelwmfwRxwFIFOw1wyaswreaoyedwmrwexoeededwtyewwater arkg 

6 RF1F R/W 

RxwFIFOw1wFullw  

0:wRxwFIFOw1wnmtwfullw  

1:wRxwFIFOw1wfull 

7 RF1L R/W 

RxwFIFOw1wMessaeewLmstw  

0:wNmwRxwFIFOw1w essaeewlmstw  

1:wAnwRxwFIFOw1w essaeewlmstgw  

Tyiswbitwiswalsmwsetwafterwatte ptinewtmwwritewtmwRxwFIFOw1wwyenwitswsizewisw

zermg 

8 HPM R/W 

HieywPrimrit.wMessaeew w  

0:wNmwyiey-primrit.w essaeewreoeivedw  

1:wAwyiey-primrit.w essaeewreoeived 

9 TC R/W 

Trans issimnwCm pletedw w  

0:wNmwtrans issimnwom pletedw  

1:wTrans issimnwom pleted 

10 TCF R/W 

Trans issimnwCanoellatimnwFinisyedw w  

0:wNmwtrans issimnwoanoellatimnwom pletedw  

1:wTrans issimnwoanoellatimnwom pleted 

11 TFE R/W 

TxwFIFOwE pt.w w  

0:wTyewTxwFIFOwiswnmtwe pt.w  

1:wTyewTxwFIFOwiswe pt. 
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Field Name R/W Description 

12 TEFN R/W 

TxwEventwFIFOwNewwEntr.w w  

0:wNmwoyaneewinwtyewTxwEventwFIFOw  

1:wTyewTxwHandlerwyaswwrittenwawTxwEventwFIFOwele ent 

13 TEFW R/W 

TxwEventwFIFOwWater arkwReaoyedw w  

0:wTyewfillwlevelwmfwtyewTxwEventwFIFOwiswbelmwwtyewwater arkw  

1:wTyewfillwlevelwmfwtyewTxwEventwFIFOwyaswreaoyedwmrwexoeededwtyew

water ark 

14 TEFF R/W 

TxwEventwFIFOwFullw w  

0:wTyewTxwEventwFIFOwiswnmtwfullw  

1:wTyewTxwEventwFIFOwiswfull 

15 TEFL R/W 

TxwEventwFIFOwEle entwLmstw  

0:wNmwTxwEventwFIFOwele entwlmstw  

1:wAwTxwEventwFIFOwele entwlmstgwTyiswbitwiswalsmwsetwafterwatte ptinewtmw

writewtmwtyewTxwEventwFIFOwwyenwitswsizewiswzermg 

16 TSW R/W 

Ti esta pwWraparmundw w  

0:wTyewTi esta pwCmunterwyaswnmtwwrappedwarmundw  

1:wTyewTi esta pwCmunterwyaswwrappedwarmund 

17 MRAF R/W 

MessaeewRAMwAooesswFailurew w  

TyiswflaewiswsetwwyenwtyewReoeivewHandler:w  

Failswtmwom pletewtyewaooeptanoewfilterinewmrwstmraeewmfwawreoeivedw

 essaeewbefmrewtyewarbitratimnwfieldwmfwtyewnextw essaeewiswreoeivedgwInw

tyiswoase,waooeptanoewfilterinewmrw essaeewstmraeewiswabmrted,wandwtyewRxw

Handlerwstartswprmoessinewtyewnextw essaeegw  

Iswunablewtmwwritewaw essaeewtmwtyewMessaeewRAMgwInwtyiswoase,w essaeew

stmraeewiswabmrtedgw  

Inwbmtywoaseswabmve,wtyewFIFOwwritewindexwiswnmtwupdated,wandwtyewneww

datawflaewmfwawdedioatedwreoeivewbufferwiswnmtwsetgwTyewpartiall.wstmredw

 essaeewwillwbewmverwrittenwwyenwtyewnextw essaeewiswstmredwtmwtyisw

lmoatimngw  

TyiswflaewbitwiswalsmwsetwwyenwtyewTxwHandlerwfailswtmwreadwaw essaeewfrm w

tyewMessaeewRAMwinwti egwInwtyiswoase,wtyew essaeewtrans issimnwisw

abmrtedgwIfwawTxwHandlerwaooesswfailurewmoours,wtyewCANw mdulewswitoyesw

tmwRestriotedwOperatimnwMmdegwTmwexitwRestriotedwOperatimnwMmde,wtyewymstw

CPUw ustwresetwCCCR[ASM]gw  

0:wNmwMessaeewRAMwaooesswfailurew  

1:wAwMessaeewRAMwaooesswfailurew  

18 TOO R/W 

Ti emutwOoourred 

0:wNmwti emutw  

1:wTyewti emutwperimdwyaswbeenwreaoyed 

19 DRX R/W 

MessaeewStmredwtmwDedioatedwRxwBuffer 

Tyiswflaewiswsetwwyeneverwawreoeivedw essaeewiswstmredwtmwawDedioatedw

ReoeivewBuffergw  

0:wNmwreoeivewbufferwupdatedw  

1:wAtwleastwmnewreoeivedw essaeewyaswbeenwstmredwtmwawreoeivewbufferg 

21:20 Reserved 

22 ELO R/W 

ErrmrwLmeeinewOverflmw 

0:wTyewCANwerrmrwlmeeinewomunterwyaswnmtwmverflmwedw  

1:wTyewCANwerrmrwlmeeinewomunterwyaswmverflmwed 

23 EP R/W 

ErrmrwPassivewStatus 

0:wNmwoyaneewinwtyewerrmr-passivewstatusw w  

1:wCyaneewinwtyewerrmr-passivewstatus 
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Field Name R/W Description 

24 EW R/W 

WarninewStatus 

0:wNmwoyaneewinwtyewerrmr-warninewstatusw  

1:wCyaneewinwerrmr-warninewstatus 

25 BO R/W 

Bus_OffwStatus 

0:wNmwoyaneewinwBus-Offwstatusw  

1:wCyaneewinwtyewBus-Offwstatus 

26 WDI R/W 

WatoydmewInterrupt 

0:wNmwMessaeewRAMwWatoydmeweventw  

1:wAwMessaeewRAMwWatoydmeweventwyaswmoourredwduewtmwaw issinew

READYwsienal 

27 PEA R/W 

PrmtmomlwErrmrwinwArbitratimnwPyasew(Nm inalwbitwti ewiswused)w  

0:wNmwprmtmomlwerrmrwyaswmoourredwinwtyewArbitratimnwPyasew  

1:wAwprmtmomlwerrmrwwaswdeteotedwinwtyewArbitratimnwPyasew(PSR[LEC]≠0,w7) 

28 PED R/W 

PrmtmomlwErrmrwinwDatawPyasew(DatawBitwTi ewiswused)w  

0:wNmwprmtmomlwerrmrwyaswmoourredwinwtyewDatawPyasew  

1:wAwprmtmomlwerrmrwwaswdeteotedwinwtyewDatawPyasew(PSR[DLEC]≠0,w7) 

29 ARA R/W 

AooesswtmwReservedwAddress 

0:wNmwaooesswtmwawreservedwaddressw  

1:wAnwaooesswtmwawreservedwaddress 

31:30 Reserved 

20.7.16 Interrupt Enable (IE) 

Offsetwaddress:w0x54 

Resetwvalue:w0x0000w0000 

TyewsettineswinwtyewInterruptwEnablewReeisterwdeter inewwyioywstatuswoyaneeswinw

tyewInterruptwReeisterwwillwsienalwanweventwviawtyewinterruptwlinesgw  

0:wDisablewinterruptw  

1:wEnablewinterrupt 

Field Name R/W Description 

0 RF0NE R/W RxwFIFOw0wNewwMessaeewInterruptwEnable 

1 RF0WE R/W RxwFIFOw0wWater arkwReaoyedwInterruptwEnable 

2 RF0FE R/W RXwFIFOw0wFullwInterruptwEnable 

3 RF0LE R/W RxwFIFOw0wMessaeewLmstwInterruptwEnable 

4 RF1NE R/W RxwFIFOw1wNewwMessaeewInterruptwEnable 

5 RF1WE R/W RxwFIFOw1wWater arkwReaoyedwInterruptwEnable 

6 RF1FE R/W RXwFIFOw1wFullwInterruptwEnable 

7 RF1LE R/W RxwFIFOw1wMessaeewLmstwInterruptwEnable 

8 HPME R/W HieywPrimrit.wMessaeewInterruptwEnable 

9 TCE R/W Trans issimnwCm pletedwInterruptwEnable 

10 TCFE R/W Trans issimnwCanoellatimnwFinisyedwInterruptwEnable 

11 TFEE R/W TXwFIFOwE pt.wInterruptwEnable 
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Field Name R/W Description 

12 TEFNE R/W TxwEventwFIFOwNewwEntr.wInterruptwEnable 

13 TEFWE R/W TxwFIFOwWater arkwReaoyedwInterruptwEnable 

14 TEFFE R/W TXwEventwFIFOwFullwInterruptwEnable 

15 TEFLE R/W TxwEventwFIFOwEle entwLmstwInterruptwEnable 

16 TSWE R/W Ti esta pwWraparmundwInterruptwEnable 

17 MRAFE R/W MessaeewRAMwAooesswFailurewInterruptwEnable 

18 TOOE R/W Ti emutwOoourredwInterruptwEnable 

19 DRXE R/W MessaeewStmredwtmwDedioatedwRxwBufferwInterruptwEnable 

21:20 Reserved 

22 ELOE R/W ErrmrwLmeeinewOverflmwwInterruptwEnable 

23 EPE R/W ErrmrwPassivewInterruptwEnable 

24 EWE R/W WarninewStatuswInterruptwEnable 

25 BOE R/W Bus_OffwStatuswInterruptwEnable 

26 WDIE R/W WatoydmewInterruptwEnable 

27 PEAE R/W PrmtmomlwErrmrwinwArbitratimnwPyasewEnable 

28 PEDE R/W PrmtmomlwErrmrwinwDatawPyasewEnable 

29 ARAE R/W AooesswtmwReservedwAddresswEnable 

31:30 Reserved 

20.7.17 Interrupt Line Select 

Offsetwaddress:w0x58 

Resetwvalue:w0xXXXXwXXXX 

TyewInterruptwLinewSeleotwreeisterwassienswinterruptsweeneratedwb.wspeoifiow

interruptwflaeswinwtyewinterruptwreeisterwtmwmnewmfwtyewtwmw mdulewinterruptwlinesgwTmw

eeneratewanwinterrupt,wtyewomrrespmndinewinterruptwlinew ustwbewenabledwviaw

ILE[EINT0]wandwILE[EINT1]gw  

0:wInterruptwappliedwtmwInterruptwLinewCAN_INT0w  

1:wInterruptwappliedwtmwInterruptwLinewCAN_INT1 

Field Name R/W Description 

0 RF0NL R/W RxwFIFOw0wNewwMessaeewInterruptwLinewSeleot 

1 RF0WL R/W RxwFIFOw0wWater arkwReaoyedwInterruptwLinewSeleot 

2 RF0FL R/W RXwFIFOw0wFullwInterruptwLinewSeleot 

3 RF0LL R/W RxwFIFOw0wMessaeewLmstwInterruptwLinewSeleot 

4 RF1NL R/W RxwFIFOw1wNewwMessaeewInterruptwLinewSeleot 

5 RF1WL R/W RxwFIFOw1wWater arkwReaoyedwInterruptwLinewSeleot 
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Field Name R/W Description 

6 RF1FL R/W RXwFIFOw1wFullwInterruptwLinewSeleot 

7 RF1LL R/W RxwFIFOw1wMessaeewLmstwInterruptwLinewSeleot 

8 HPML R/W HieywPrimrit.wMessaeewInterruptwLinewSeleot 

9 TCL R/W Trans issimnwCm pletedwInterruptwLinewSeleot 

10 TCFL R/W Trans issimnwCanoellatimnwFinisyedwInterruptwLinewSeleot 

11 TFEL R/W TXwFIFOwE pt.wInterruptwLinewSeleot 

12 TEFNL R/W TxwEventwFIFOwNewwEntr.wInterruptwLinewSeleot 

13 TEFWL R/W TxwEventwFIFOwWater arkwReaoyedwInterruptwLinewSeleot 

14 TEFFL R/W TxwEventwFIFOwFullwInterruptwLinewSeleot 

15 TEFLL R/W TxwEventwFIFOwEle entwLmstwInterruptwLinewSeleot 

16 TSWL R/W Ti esta pwWraparmundwInterruptwLinewSeleot 

17 MRAFL R/W MessaeewRAMwAooesswFailurewInterruptwLinewSeleot 

18 TOOL R/W Ti emutwOoourredwInterruptwLinewSeleot 

19 DRXL R/W 
MessaeewStmredwtmwDedioatedwRxwBufferwInterruptwLinew

Seleot 

21:20 Reserved 

22 ELOL R/W ErrmrwLmeeinewOverflmwwInterruptwLinewSeleot 

23 EPL R/W ErrmrwPassivewStatuswInterruptwLinewSeleot 

24 EWL R/W WarninewStatuswInterruptwLinewSeleot 

25 BOL R/W Bus_OffwStatuswInterruptwLinewSeleot 

26 WDIL R/W WatoydmewInterruptwLinewSeleot 

27 PEAL R/W PrmtmomlwErrmrwInterruptwLinewSeleotwinwArbitratimnwPyase 

28 PEDL R/W PrmtmomlwErrmrwInterruptwLinewSeleotwinwDatawPyase 

29 ARAL R/W AooesswtmwReservedwAddresswInterruptwLinewSeleot 

31:30 Reserved 

20.7.18 Interrupt Line Enable 

Offsetwaddress:w0x5C 

Resetwvalue:w0x0000w0000 

TyewtwmwinterruptwlineswomnneotedwtmwtyewCPUwoanwbewindividuall.w

enabled/disabledwb.wprmera  inewEINT0wandwEINT1wbits,wrespeotivel.g 

Field Name R/W Description 

0 EINT0 R/W 

EnablewInterruptwLinew0 

0:wDisablewInterruptwLinewCAN_INT0w w  

1:wEnablewInterruptwLinewCAN_INT0 
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Field Name R/W Description 

1 EINT1 R/W 

EnablewInterruptwLinew1w  

0:wDisablewInterruptwLinewCAN_INT1w w  

1:wEnablewInterruptwLinewCAN_INT1 

31:2 Reserved 

20.7.19 Global Filter Configuration (GFC) 

Offsetwaddress:w0x80 

Resetwvalue:w0x0000w0000 

Tyiswiswtyewelmbalwsettinewfmrw essaeewIDwfilterineg 

Field Name R/W Description 

0 RRFE R 

RejeotwExtendedwRe mtewFra esw w  

0:wFilterswre mtewfra eswwityw29-bitwextendedwIDsw  

1:wRejeotswallwre mtewfra eswwityw29-bitwextendedwIDsg 

1 RRFS R 

RejeotwStandardwRe mtewFra esw w  

0:wFilterswre mtewfra eswwityw11-bitwstandardwIDsw  

1:wRejeotswallwre mtewfra eswwityw11-bitwstandardwIDsg 

3:2 ANFE R 

AooeptwNmn- atoyinewFra eswExtendedw w  

Defineswymwwawreoeivedw essaeewwitywaw29-bitwIDwtyatwdmeswnmtw

 atoywan.wele entwinwtyewfilterwlistwiswyandledgw  

00:wAooeptwinwRxwFIFOw0w  

01:wAooeptwinwRxwFIFOw1 

10:wRejeot 

11:wRejeot 

5:4 ANFS R 

AooeptwNmn- atoyinewStandardwFra es 

Defineswymwwawreoeivedw essaeewwitywaw11-bitwIDwtyatwdmeswnmtw

 atoywan.wele entwinwtyewfilterwlistwiswyandledgw  

00:wAooeptwinwRxwFIFOw0w  

01:wAooeptwinwRxwFIFOw1 

10:wRejeot 

11:wRejeot 

31:6 Reserved 

20.7.20 Standard ID Filter Configuration (SIDFC) 

Offsetwaddress:w0x84 

Resetwvalue:w0x0000w0000 

Tyiswiswtyewomnfieuratimnwfmrwfilterinew11-bitwstandardw essaeewIDsgwTyewstandardw

IDwfilterwele entwomnfieuratimnwomntrmlswtyewfilterinewpatywfmrwstandardw essaeesg 

Field Name R/W Description 

1:0 Reserved 

15:2 FLSSA R 

StandardwFilterwListwStartwAddressw  

Tyewstartwaddressw(32-bitwwmrdwaddress)wmfwtyewstandardw essaeew

IDwFilterwListwinwtyewMessaeewRAMg 

23:16 LSS R 

StandardwListwSizew w  

0:wNmwStandardwMessaeewIDwFiltersw  

1wtmw128:wNu berwmfwStandardwMessaeewIDwFilterwEle entsw  

Valueswereaterwtyanw128warewinterpretedwasw128g 
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Field Name R/W Description 

31:24 Reserved 

20.7.21 Extended ID Filter Configuration (XIDFC) 

Offsetwaddress:w0x88 

Resetwvalue:w0x0000w0000 

Tyiswiswtyewomnfieuratimnwfmrwfilterinew29-bitwextendedw essaeewIDsgwTyewextendedw

IDwfilterwele entwomnfieuratimnwomntrmlswtyewfilterinewpatywfmrwstandardw essaeesg 

Field Name R/W Description 

1:0 Reserved 

15:2 FLESA R 

ExtendedwFilterwListwStartwAddressw w  

Tyewstartwaddressw(32-bitwwmrdwaddress)wmfwtyewextendedw essaeewIDw

FilterwListwinwtyewMessaeewRAMg 

22:16 LSE R 

ExtendedwListwSizew  

0:wNmwExtendedwMessaeewIDwFiltersw  

1wtmw64:wNu berwmfwExtendedwMessaeewIDwFilterwEle entsw  

Valueswereaterwtyanw64warewinterpretedwasw64g 

31:23 Reserved 

20.7.22 Extended ID and Mask (XIDAM) 

Offsetwaddress:w0x90 

Resetwvalue:w0x1FFFwFFFF 

Field Name R/W Description 

28:0 EIDM R 

ExtendedwIDwMaskw  

Aooeptanoewfilterinewfmrwextendedwfra es:wTyewANDw 312peratimnwwillw

bewi ple entedwbetweenwtyewextendedwIDwandwtyewMessaeewIDwmfwtyew

reoeivedwfra esgwTyiswiswusedwtmw askwtyew29-bitwIDwinwprmtmomlswlikew

SAEwJ1939gwWyenwtyewresetwvalueswmfwallwbitswarew“1”,wtyew askwisw

invalidg 

31:29 Reserved 

20.7.23 High Priority Message Status (HPMS) 

Offsetwaddress:w0x94 

Resetwvalue:w0x0000w0000 

TyiswreeisterwiswupdatedwwyeneverwawMessaeewIDwFilterwele ent,womnfieuredwtmw

eeneratewawprimrit.wevent,wfindswaw atoygwTyiswoanwbewusedwtmw mnitmrwtyewstatusw

mfwinom inewyiey-primrit.w essaeeswandwenableswfastwaooesswtmwtye g 

Field Name R/W Description 

5:0 BIDX R 

BufferwIndexw w  

TyewindexwmfwtyewRxwFIFOwele entwwyerewtyew essaeewiswstmredgwTyisw

iswmnl.wvalidwifwMSI[1]w=w1g 

7:6 MSI R 

MessaeewStmraeewIndioatmrw w  

00:wNmwFIFOwseleotedw  

01:wFIFOw essaeewlmstw  

10:wMessaeewstmredwinwFIFOw0w  

11:wMessaeewstmredwinwFIFOw1 
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Field Name R/W Description 

14:8 FIDX R 

FilterwIndexw w  

Tyewindexwmfwtyew atoyinewfilterwele entgwTyewraneewiswfrm w0wtmw

SIDFC[LSS]-1wmrwXIDFC[LSE]-1g 

15 FLST R 

FilterwListw w  

Indioateswtyewlistwmfwfilterw atoyinewfilterwele entsgw  

0:wListwmfwStandardwFiltersw  

1:wListwmfwExtendedwFiltersg 

31:16 Reserved 

20.7.24 New Data 1 (NDAT1) 

Offsetwaddress:w0x98 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 Nd. R/W 

NewwDataw(.=0…31) 

TyiswreeisterwymldswtyewnewwdatawflaeswfmrwRxwBuffersw0wtmw31gwTyewflaeswarew

setwwyenwtyewomrrespmndinewRxwBufferwiswupdatedwb.wawreoeivedwfra egw

Tyesewflaewbitswre ainwsetwuntilwtye.warewolearedwb.wtyewymstgwAwflaewbitwisw

olearedwb.wwritinew“1”wtmwitswbitwpmsitimngwWritinew“0”’woannmtwolearwflaewbitsgwAw

yardwarewresetwolearswtyiswreeistergw  

0:wRxwBufferwnmtwupdatedw  

1:wRxwBufferwupdatedwwitywawneww essaee 

20.7.25 New Data 2 (NDAT2) 

Offsetwaddress:w0x9C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 ND(.+32) R/W 

NewwDataw(.=0…31)w  

TyiswreeisterwymldswtyewnewwdatawflaeswfmrwRxwBuffersw32wtmw63gwTyewflaesw

arewsetwwyenwtyewomrrespmndinewRxwBufferwiswupdatedwb.wawreoeivedw

fra egwTyesewflaewbitswre ainwsetwuntilwtye.warewolearedwb.wtyewymstgwAwflaew

bitwiswolearedwb.wwritinew“1”wtmwitswbitwpmsitimngwWritinew“0”’woannmtwolearwflaew

bitsgwAwyardwarewresetwolearswtyiswreeistergw  

0:wRxwBufferwnmtwupdatedw  

1:wRxwBufferwupdatedwwitywawneww essaee 

20.7.26 Rx FIFO 0 Configuration (RXF0C) 

Offsetwaddress:w0xA0 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

1:0 Reserved 

15:2 F0SA R 

RxwFIFOw0wStartwAddressw  

TyewstartwaddresswmfwRxwFIFOw0winwMessaeewRAMw(32-bitwwmrdw

address) 

22:16 F0S R 

RxwFIFOw0wSizew  

0:wNmwRxwFIFOw0w  

1wtmw64:wNu berwmfwRxwFIFOw0wele entsw  

Valueswereaterwtyanw64warewinterpretedwasw64w  

IndexwmfwRxwFIFOw0wele entswraneeswfrm w0wtmwF0Sw-1 

23 Reserved 



 

wwwwgeeey.gom w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w Paeew 314 

Field Name R/W Description 

30:24 F0WM R 

RxwFIFOw0wWater arkw  

0:wDisablewwater arkwinterruptw  

1~64:wLevelwmfwRxwFIFOw0wwater arkwinterruptw(IR[RF0W])w  

Mmrewtyanw64:wDisablewwater arkwinterrupt 

31 F0OM R 

FIFOw0wOperatimnwMmdew  

FIFOw0woanwmperatewinwBlmokwMmdewmrwOverwritewMmdegw  

0:wFIFOw0wBlmokwMmdew  

1:wFIFOw0wOverwritewMmde 

20.7.27 Rx FIFO 0 Status (RXF0S) 

Offsetwaddress:w0xA4 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

6:0 F0FL R 
RxwFIFOw0wFillwLevelw  

Nu berwmfwele entswstmredwinwRxwFIFOw0,wraneinewfrm w0wtmw64g 

7 Reserved 

13:8 F0GI R 
RxwFIFOw0wReadwIndexw  

RxwFIFOw0wreadwindexwpminter,wraneinewfrm w0wtmw63g 

15:14 Reserved 

21:16 F0PI R 
RxwFIFOw0wWritewIndexw  

RxwFIFOw0wwritewindexwpminter,wraneinewfrm w0wtmw63g 

23:22 Reserved 

24 F0F R 

RxwFIFOw0wFullw  

0:wRxwFIFOw0wnmtwfullw  

1:wRxwFIFOw0wfull 

25 RF0L R 

RxwFIFOw0wMessaeewLmstw  

Tyiswbitwiswawomp.wmfwinterruptwflaewIR[RF0L]gwItwiswresetwwyenwIR[RF0L]wiswresetgw  

0:wNmwRxwFIFOw0w essaeewlmstw  

1:wRxwFIFOw0w essaeewlmstgwTyiswbitwiswalsmwsetwafterwatte ptinewtmwwritewtmwRxw

FIFOw0wwyenwitswfillwlevelwiswzermgw  

Nmte:wWyenwRXF0C[F0OM]w=w1,wmverwritinewtyewmldestw essaeewdmeswnmtwsetw

tyiswflaeg 

31:26 Reserved 

20.7.28 Rx FIFO 0 Acknowledge (RXF0A) 

Offsetwaddress:w0xA8 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

5:0 F0AI R/W 

RxwFIFOw0wAoknmwledeewIndexw  

Afterwtyewymstwyaswreadwmnew essaeewmrwawsequenoewmfw essaeeswfrm wRxw

FIFOw0,witw ustwwritewtyewBufferwIndexwmfwtyewlastwele entwreadwfrm wRxwFIFOw

0wtmwF0AIgwTyiswsetswtyewRxwFIFOw0wreadwindexwRXF0S[F0GI]wtmwF0AIw+w1wandw

updateswtyewFIFOw0wfillwlevelwRXF0S[F0FL]g 

31:6 Reserved 

20.7.29 Rx Buffer Configuration (RXBC) 

Offsetwaddress:w0xAC 
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Resetwvalue:w0x0000w0000 

Field Name R/W Description 

1:0 Reserved 

15:2 RBSA R 

RxwBufferwStartwAddressw  

Cmnfieureswtyewstartwaddressw(32-bitwwmrdwaddress)wmfwtyewRxwBufferw

seotimnwinwtyewMessaeewRAMg 

31:16 Reserved 

20.7.30 Rx FIFO 1 Configuration (RXF1C) 

Offsetwaddress:w0xB0 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

1:0 Reserved 

15:2 F1SA R 

RxwFIFOw1wStartwAddressw w  

TyewstartwaddresswmfwRxwFIFOw1winwMessaeewRAMw(32-bitwwmrdw

address) 

22:16 F1S R 

RxwFIFOw1wSizew  

0:wNmwRxwFIFOw1w  

1wtmw64:wNu berwmfwRxwFIFOw1wele entsw  

Valueswereaterwtyanw64warewinterpretedwasw64w  

IndexwmfwRxwFIFOw1wele entswraneeswfrm w0wtmwF1Sw-1 

23 Reserved 

30:24 F1WM R 

RxwFIFOw1wWater arkw w  

0:wDisablewwater arkwinterruptw  

1~64:wLevelwmfwRxwFIFOw1wwater arkwinterruptw(IR[RF1W])w  

Mmrewtyanw64:wDisablewwater arkwinterrupt 

31 F1OM R 

FIFOw1wOperatimnwMmdew  

FIFOw1woanwmperatewinwBlmokwMmdewmrwOverwritewMmdew  

0:wFIFOw1winwBlmokwMmdew  

1:wFIFOw1winwOverwritewMmde 

20.7.31 Rx FIFO 1 Status (RXF1S) 

Offsetwaddress:w0xB4 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

6:0 F1FL R 
RxwFIFOw1wFillwLevelw w  

Nu berwmfwele entswstmredwinwRxwFIFOw1,wraneinewfrm w0wtmw64g 

7 Reserved 

13:8 F1GI R 
RxwFIFOw1wReadwIndexw  

RxwFIFOw1wreadwindexwpminter,wraneinewfrm w0wtmw63g 

15:14 Reserved 

21:16 F1PI R 
RxwFIFOw1wWritewIndexw  

RxwFIFOw1wwritewindexwpminter,wraneinewfrm w0wtmw63g 

23:22 Reserved 
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Field Name R/W Description 

24 F1F R 

RxwFIFOw1wFullw  

0:wRxwFIFOw1wnmtwfullw  

1:wRxwFIFOw1wfullw  

Bitw21:w16wF1PIw[5:0]:wRxwFIFOw1wwritewindexw  

RxwFIFOw1wwritewindexwpminter,wraneinewfrm w0wtmw63g 

25 RF1L R 

RxwFIFOw1wMessaeewLmstw  

Tyiswbitwiswawomp.wmfwinterruptwflaewIR[RF1L]gwItwiswresetwwyenwIR[RF1L]wisw

resetgw  

0:wNmwRxwFIFOw1w essaeewlmstw  

1:wRxwFIFOw1w essaeewlmstgwTyiswbitwiswalsmwsetwafterwatte ptinewtmwwritewtmw

RxwFIFOw1wwyenwitswfillwlevelwiswzermgw  

Nmte:wWyenwRXF1C[F1OM]w=w1,wmverwritinewtyewmldestw essaeewdmeswnmtw

setwtyiswflaeg 

31:26 Reserved 

20.7.32 Rx FIFO 1 Acknowledge (RXF1A) 

Offsetwaddress:w0xB8 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

5:0 F1AI R/W 

RxwFIFOw1wAoknmwledeewIndexw  

Afterwtyewymstwyaswreadwmnew essaeewmrwawsequenoewmfw essaeeswfrm wRxw

FIFOw1,witw ustwwritewtyewBufferwIndexwmfwtyewlastwele entwreadwfrm wRxwFIFOw

1wtmwF1AIgwTyiswsetswtyewRxwFIFOw1wreadwindexwRXF1S[F1GI]wtmwF1AIw+w1wandw

updateswtyewFIFOw1wfillwlevelwRXF1S[F1FL]g 

31:6 Reserved 

20.7.33 Rx Buffer/ FIFO Element Size Configuration (RXESC) 

Offsetwaddress:w0xBC 

Resetwvalue:w0x0000w0000 

Cmnfieureswtyewnu berwmfwdatawb.teswfmrwele entswbelmneinewtmwanwRxwBufferw/w

RxwFIFOgwAwdatawfieldwsizewereaterwtyanw8wb.teswiswmnl.wusedwfmrwCANwFDw

mperatimng 

Field Name R/W Description 

2:0 F0DS R 

RxwFIFOw0wDatawFieldwSizew w  

000:w8-b.tewdatawfieldw  

001:w12-b.tewdatawfieldw0 

10:w16-b.tewdatawfieldw  

011:w20-b.tewdatawfieldw  

100:w24-b.tewdatawfieldw  

101:w32-b.tewdatawfieldw  

110:w48-b.tewdatawfieldw  

111:w64-b.tewdatawfieldw  

Nmte:wIfwawreoeivedwCANwfra ewyaswawdatawfieldwsizewlareerwtyanwtyewdatawfieldw

sizewomnfieuredw fmrw tyew atoyinewRxwBufferwmrwRxwFIFO,wmnl.w tyewnu berwmfw

b.teswomnfieuredwb.wRXESCwiswstmredwintmwtyewRxwBufferwmrwRxwFIFOwele entgw

Tyewre aininewdatawfieldwmfwtyewfra ewiswienmredg 
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Field Name R/W Description 

3 Reserved 

6:4 F1DS R 

RxwFIFOw1wDatawFieldwSizew w  

000:w8-b.tewdatawfieldw  

001:w12-b.tewdatawfieldw  

010:w16-b.tewdatawfieldw  

011:w20-b.tewdatawfieldw  

100:w24-b.tewdatawfieldw  

101:w32-b.tewdatawfieldw  

110:w48-b.tewdatawfieldw  

111:w64-b.tewdatawfield 

7 Reserved 

10:8 RBDS R 

RxwBufferwDatawFieldwSizew w  

000:w8-b.tewdatawfieldw  

001:w12-b.tewdatawfieldw  

010:w16-b.tewdatawfieldw  

011:w20-b.tewdatawfieldw  

100:w24-b.tewdatawfieldw  

101:w32-b.tewdatawfieldw  

110:w48-b.tewdatawfieldw  

111:w64-b.tewdatawfield 

31:11 Reserved 

20.7.34 Tx Buffer Configuration (TXBC) 

Offsetwaddress:w0xC0 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

1:0 Reserved 

15:2 TBSA R 

TxwBufferswStartwAddressw  

StartwaddresswmfwtyewTxwBufferwseotimnwinwtyewMessaeewRAMgw  

Nmte:wTyewsu wmfwTFQSwandwNDTBw a.wnmtwbewereaterwtyanw32gwErrmnemusw

omnfieuratimnswarewnmtwoyeokedgwTyewTxwBufferwseotimnwinwtyewMessaeewRAMw

startswwitywtyewdedioatedwTxwBuffersg 

21:16 NDTB R 

Nu berwmfwdedioatedwTxwbuffersw  

0:wNmwdedioatedwTxwbuffersw  

1wtmw32:wNu berwmfwdedioatedwTxwbuffersw  

Valueswereaterwtyanw32warewinterpretedwasw32 

23:22 Reserved 

29:24 TFQS R 

Trans itwFIFO/QueuewSizew  

0:wNmwTxwFIFO/Queuew  

1wtmw32:wNu berwmfwTxwbufferswfmrwFIFO/Queuew  

Valueswereaterwtyanw32warewinterpretedwasw32 

30 TFQM R 

TxwFIFO/QueuewMmdew  

0 :wTxwFIFOw mde 

1 :wTxwQueuewMmde 

31 Reserved 
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20.7.35 Tx FIFO / Queue Status (TXFQS) 

Offsetwaddress:w0xC4 

Resetwvalue:w0x0000w0000 

TyewTxwFIFO/QueuewstatuswiswrelatedwtmwtyewpendinewTxwrequestswlistedwinw

reeisterwTXBRPgwTyerefmre,wtyeweffeotwmfwaddine/oanoelinewrequestsw a.wbew

dela.edwduewtmwanwmneminewTxwsoanw(TXBRPwyaswnmtwbeenwupdatedw.et)g 

Field Name R/W Description 

5:0 TFFL R 

TxwFIFOwFreewLevelw  

Tyewnu berwmfwomnseoutivewfreewTxwFIFOwele entswstartinewfrm wTFGI,w

raneinewfrm w0wtmw32gwReadswasw0wwyenwomnfieuredwtmwTxwqueuewmperatimnw

 mdew(TXBC[TFQM]=1)g 

Nmte:wInwomnfieuratimnsw ixinewdedioatedwTxwBufferswwitywawTxwFIFOwmrwTxw

Queue,wtyewwritewandwreadwindioeswindioatewtyewTxwBufferwnu berwstartinew

frm wtyewfirstwdedioatedwTxwBuffergwExa ple:wFmrwawomnfieuratimnwwityw12w

dedioatedwTxwBufferswandwawTxwFIFOwmfw20wbuffers,wwritewindexw15wpmintswtmw

tyewfmurtywbufferwmfwtyewTxwFIFOg 

7:6 Reserved 

12:8 TFGI R 

TxwFIFOwReadwIndexw  

TxwFIFOwreadwindexwpminter,wraneinewfrm w0wtmw31gwReadswasw0wwyenw

omnfieuredwtmwTxwqueuewmperatimnw mdew(TXBC[TFQM]=1)g 

15:13 Reserved 

20:16 TFQPI R 
TxwFIFO/QueuewWritewIndexw  

TxwFIFO/Queuewwritewindexwpminter,wraneinewfrm w0wtmw31g 

21 TFQF R 

TxwFIFO/QueuewFullw  

0:wTxwFIFOw/wQueuewnmtwfullw  

1:wTxwFIFOw/wQueuewfull 

31:22 Reserved 

20.7.36 Tx Buffer Element Size Configuration (TXESC) 

Offsetwaddress:w0xC8 

Resetwvalue:w0x0000w0000 

Cmnfieureswtyewnu berwmfwdatawb.teswinwTxwbufferwele entgwAwdatawfieldwsizew

ereaterwtyanw8wb.teswiswmnl.wusedwfmrwCANwFDwmperatimng 

Field Name R/W Description 

2:0 TBDS R 

TxwBufferwDatawFieldwSizew w  

000:w8-b.tewdatawfieldw  

001:w12-b.tewdatawfieldw  

010:w16-b.tewdatawfieldw  

011:w20-b.tewdatawfieldw  

100:w24-b.tewdatawfieldw  

101:w32-b.tewdatawfieldw  

110:w48-b.tewdatawfieldw  

111:w64-b.tewdatawfieldw  

Nmte:wIfwtyewdatawlenetywomdew(DLC)wmfwawTxwBufferwele entwiswomnfieuredw

witywawvaluewyieyerwtyanwtyewTxwBufferwdatawfieldwsizew(TXESC[TBDS]),wtyew

undefinedwb.teswmfwtyewTxwBufferwarewtrans ittedwasw0xCCw(padwb.tes)g 

31:3 Reserved 
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20.7.37 Tx Buffer Request Pending (TXBRP) 

Offsetwaddress:w0xCC 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 TRP. R 

PendinewRequestwfmrwTxwBufferw.w(.=0…31) 

EaoywTxwBufferwyaswitswmwnwTrans issimnwRequestwPendinewbitgwTyesewbitsw

arew setw viaw tyew TXBARw reeistergw Tye.w arew resetw afterw tyew requestedw

trans issimnwiswom pletedwmrwoanoeledwviawtyewTXBCRwreeistergwTXBRPwbitsw

arewmnl.wsetwfmrwTxwBufferswomnfieuredwviawTXBCgwAfterwawTXBRPwbitwiswset,waw

Txw soanw isw initiatedw tmwoyeokw fmrw tyewpendinewTxw requestwwityw tyewyieyestw

primrit.w (tyewTxwBufferwwityw tyew lmwestwMessaeew ID)gwCanoelinew aw requestw

resetswtyewomrrespmndinewTrans issimnwRequestwPendinewbitwinwtyewTXBRPw

reeistergw Ifw tyew trans issimnw yasw alread.w startedw atw tyew ti ew mfw tyew

oanoellatimnw request,w tyew resetw mooursw atw tyew endw mfw tyew trans issimn,w

reeardlesswmfwwyetyerwitwwaswsuooessfulwmrwnmtgwTyewCanoellatimnwRequestw

bitw isw resetw i  ediatel.w afterw tyew omrrespmndinewTXBRPw bitw isw resetgwTyew

om pletimnwmfwtyewoanoellatimnwiswsienaledwviawTXBCFwafterwtyewoanoellatimnw

request: 

Upmnwsuooessfulwtrans issimn,walmnewwitywtyewomrrespmndinewTXBTOwbit 

Wyenwtyewtrans issimnwyaswnmtw.etwstartedwatwtyewoanoellatimnwpmint 

Wyenwtyewtrans issimnwiswabmrtedwduewtmwarbitratimnwlmss 

Wyenwanwerrmrwmoourswdurinewfra ewtrans issimnw  

InwDARw mde,wallwtrans issimnswarewautm atioall.woanoeledwifwtye.warew

unsuooessfulgwFmrwallwunsuooessfulwtrans issimns,wtyewomrrespmndinew

TXBCFwbitwiswsetgw  

0:wNmwtrans issimnwrequestwpendinew  

1:wTrans issimnwrequestwpendinew  

Nmte:wTXBRPwbitswsetwdurinewanwmneminewTxwsoanwarewnmtwomnsideredwfmrw

tyatwspeoifiowTxwsoangwIfwawoanoellatimnwiswrequestedwfmrwsuoywawTxwBuffer,w

tyiswaddwrequestwiswoanoeledwi  ediatel.,wandwtyewomrrespmndinewTXBRPw

bitwiswresetg 

20.7.38 Tx Buffer Add Request (TXBAR) 

Offsetwaddress:w0xD0 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 AR. R/W 

AddwRequestwfmrwTxwBufferw.w(.=0…31) 

EaoywTxwBufferwyaswitswmwnwAddwRequestwbitgwWritinew1wsetswtyew

omrrespmndinewAddwRequestwbit;wwritinew0wyaswnmweffeotgwTyiswallmwswtyew

ymstwtmwsetwtrans issimnwrequestswfmrw ultiplewTxwBufferswwitywawsinelewwritew

tmwTXBARgwTXBARwbitswarewmnl.wsetwfmrwTxwBufferswomnfieuredwviawTXBCgw

Tyesewbitswarewresetwi  ediatel.wwyenwnmwTxwsoanwiswrunnine;wmtyerwise,w

tye.wre ainwsetwuntilwtyewTxwsoanwprmoedurewiswom pletedgw  

0:wNmwtrans issimnwrequestwaddedw  

1:wTrans issimnwrequestwadded 

Nmte:wIfwanwAddwRequestwiswappliedwtmwawTxwBufferwtyatwalread.wyaswaw

pendinewtrans issimnwrequestw(itswomrrespmndinewTXBRPwbitwiswalread.wset),w

tyiswAddwRequestwiswienmredg 

20.7.39 Tx Buffer Cancellation Request (TXBCR) 

Offsetwaddress:w0xD4 

Resetwvalue:w0x0000w0000 
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Field Name R/W Description 

31:0 CR. R/W 

CanoellatimnwRequestwfmrwTxwBufferw.w(.=0…31)w  

EaoywTxwBufferwyaswitswmwnwCanoellatimnwRequestwbitgwWritinew1wsetswtyew

omrrespmndinewCanoellatimnwRequestwbit;wwritinew0wyaswnmweffeotgwTyisw

allmwswtyewymstwtmwsetwoanoellatimnwrequestswfmrw ultiplewTxwBufferswwitywaw

sinelewwritewtmwTXBCRgwTXBCRwbitswarewmnl.wsetwfmrwTxwBufferswomnfieuredw

viawTXBCgwTyesewbitswre ainwsetwuntilwtyewomrrespmndinewbitswinwTXBRPwarew

resetgw  

0:wNmwoanoellatimnwpendinew  

1:wCanoellatimnwpendine 

20.7.40 Transmission Occurred for Tx Buffer (TXBTO) 

Offsetwaddress:w0xD8 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 TO. R 

Trans issimnwOoourredwfmrwTxwBufferw.w(.=0…31)w  

EaoywTxwBufferwyaswitswomrrespmndinew“Trans issimnwOoourred”wbitgwTyesew

bitswarewsetwwyenwtyewomrrespmndinewTXBRPwbitwiswolearedwafterwaw

suooessfulwtrans issimngwTye.warewresetwwyenwawnewwtrans issimnwisw

requestedwb.wwritinewaw‘1’wtmwtyewomrrespmndinewbitwinwtyewTXBARwreeisterg 

0:wNmwtrans issimnw  

1:wTrans issimnwmoourred 

20.7.41 Tx Buffer Cancellation Finished (TXBCF) 

Offsetwaddress:w0xDC 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 CF. R 

CanoellatimnwFinisyedwfmrwTxwBufferw.w(.=0…31)w  

EaoywTxwBufferwyaswitswmwnwCanoellatimnwFinisyedwbitgwTyesewbitswarewsetw

wyenwtyewomrrespmndinewTXBRPwbitwiswolearedwafterwawoanoellatimnwwasw

requestedwviawTXBCRgwIfwtyewomrrespmndinewTXBRPwbitwwaswnmtwsetwatwtyew

ti ewmfwoanoellatimn,wtyewCFwbitwiswsetwi  ediatel.gwTye.warewresetwwyenwaw

newwtrans issimnwiswrequestedwb.wwritinewaw‘1’wtmwtyewomrrespmndinewbitwinw

tyewTXBARwreeistergw  

0:wTxwBufferwoanoellatimnwnmtwfinisyedw  

1:wTxwBufferwoanoellatimnwfinisyed 

20.7.42 Tx Buffer Transmission Interrupt Enable (TXBTIE) 

Offsetwaddress:w0xE0 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 TIE. R/W 

Trans issimnwInterruptwEnablewfmrwTxwBufferw.w(.=0…31)w  

EaoywTxwBufferwyaswitswomrrespmndinewTrans issimnwInterruptwEnablewbitgw  

0:wDisable 

1:wEnablew  

20.7.43 Tx Buffer Cancellation Finished Interrupt Enable (TXBCIE) 

Offsetwaddress:w0xE4 

Resetwvalue:w0x0000w0000 
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Field Name R/W Description 

31:0 CFIE. R/W 

CanoellatimnwFinisyedwInterruptwEnablewfmrwTxwBufferw.w(.=0…31)w  

EaoywTxwBufferwyaswitswomrrespmndinewCanoellatimnwFinisyedwInterruptw

Enablewbitgw  

0:wDisable 

1:wEnablew  

20.7.44 Tx Event FIFO Configuration (TXEFC) 

Offsetwaddress:w0xF0 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

1:0 Reserved 

15:2 EFSA R 

EventwFIFOwStartwAddressw  

TyewstartwaddresswmfwTxwEventwFIFOwinwMessaeewRAMw(32-bitwwmrdw

address) 

21:16 EFS R 

EventwFIFOwSizew  

0:wDisablewTxweventwFIFOw  

1wtmw32:wNu berwmfwTxweventwFIFOwele entsw  

Valueswereaterwtyanw32warewinterpretedwasw32w  

IndexwmfwTxweventwFIFOwele entswraneeswfrm w0wtmwEFSw-1 

23:22 Reserved 

29:24 EFWM R 

EventwFIFOwWater arkw  

0:wDisablewwater arkwinterruptw  

1~32:wLevelwmfwTxwEvenwFIFOwWater arkwInterruptw(IR[TEFW])w  

Mmrewtyanw32:wDisablewwater arkwinterrupt 

31:30 Reserved 

20.7.45 Tx Event FIFO Status (TXEFS) 

Offsetwaddress:w0xF4 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

5:0 EFFL R 
EventwFIFOwFillwLevelw  

Nu berwmfwele entswstmredwinwTxwEventwFIFO,wraneinewfrm w0wtmw32g 

7:6 Reserved 

12:8 EFGI R 
EventwFIFOwReadwIndexw  

TxwEventwFIFOwreadwindexwpminter,wraneinewfrm w0wtmw31g 

15:13 Reserved 

20:16 EFPI R 
EventwFIFOwWritewIndexw  

TxwEventwFIFOwwritewindexwpminter,wraneinewfrm w0wtmw31g 

23:21 Reserved 

24 EFF R 

EventwFIFOwFullw  

0:wTyewTxwEventwFIFOwiswnmtwfullw  

1:wTyewTxwEventwFIFOwiswfull 

25 TEFL R 

TxwEventwFIFOwEle entwLmstw  

Tyiswbitwiswawomp.wmfwinterruptwflaewIR[TEFL]gwItwiswresetwwyenwIR[TEFL]wiswresetgw  

0:wNmwTxwEventwFIFOwele entwlmstw  

1:wAwTxwEventwFIFOwele entwlmstgwTyiswbitwiswalsmwsetwafterwatte ptinewtmwwritew

tmwtyewTxwEventwFIFOwwyenwitswsizewiswzermg 
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Field Name R/W Description 

31:26 Reserved 

20.7.46 Tx Event FIFO Acknowledge (TXEFA) 

Offsetwaddress:w0xF8 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

4:0 EFAI R/W 

EventwFIFOwAoknmwledeewIndexw  

Afterwtyewymstwyaswreadwmnewele entwmrwawsequenoewmfwele entswfrm wtyew

TxwEventwFIFO,witw ustwwritewtyewindexwmfwtyewlastwele entwreadwfrm wtyewTxw

EventwFIFOwtmwEFAIgwTyiswsetswtyewTxwEventwFIFOwreadwindexwTXEFS[EFGI]w

tmwEFAIw+w1wandwupdateswtyewEventwFIFOwfillwlevelwTXEFS[EFFL]g 

31:5 Reserved 

Nmte:wTyewomrrespmndinewreeisterswmfwCAN_ERMw mdulewarewsymwnwaswfmllmwsg 

20.7.47 ERM and Low-Power Control (ERM_CTRL) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

0 ECC_EN R/W 

EnablewSRAMwECCwCyeokwandwGlmbalwInterruptwfmrwSRAMw

ECCwCyeokw w  

0:wDisablewCANwSRAMwECCwCyeokwandwGlmbalwECCw

Interruptw w  

1:wEnablewCANwSRAMwECCwCyeokwandwGlmbalwECCw

Interrupt 

1 BEC_INT_EN R/W 

BitwErrmrwCmrreotimnwInterruptwEnable 

0:wDisablew  

1:wEnablew  

Nmte:wTmwensurewomrreotweeneratimnwmfwinterrupts,wensurew

ECC_ENw=w1g 

2 BEU_INT_EN R/W 

BitwErrmrwNmn-CmrreotimnwInterruptwEnable 

0:wDisablew  

1:wEnablew  

Nmte:wTmwensurewomrreotweeneratimnwmfwinterrupts,wensurew

ECC_ENw=w1g 

3 WAKE_INT_EN R/W 

CANwWake-upwInterruptwEnable 

0:wDisablew  

1:wEnablew  

4 WAKE_EVENT_EN R/W 

CANwWake-upwEventwEnable 

0:wDisablew  

1:wEnablew  

31:5 Reserved 

20.7.48 ERM and Low-Power Status (ERM_STS) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0000 
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Field Name R/W Description 

0 BEC_FLAG R/W 

Sinele-BitwErrmrwDeteotedwandwCmrreotable 

0:wNmwerrmrwdeteotedw  

1:wSinele-bitwerrmrwdeteotedw  

1 BEU_FLAG R/W 

Multi-bitwErrmrwDeteotedwandwUnomrreotable 

0:wNmwerrmrwdeteotedwmrwmnl.wsinele-bitwerrmrwdeteotedw  

1:wMulti-bitwerrmrwdeteotedw  

2 CAN_WAKEUP_FLAG R/W 

CANwWake-UpwFlae 

0:wNmwCANwwake-upwdeteotedw  

1:wCANwwake-upwdeteoted 

31:3 Reserved 

20.7.49 ERM Error Address Register (ERM_ECCLOG) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

8:0 ERR_ADDR R/W 

ErrmrwLmoatimnwAddress 

Nmte:wTyiswaddresswiswtyewomrrespmndinewCANwSRAMw

mffsetwaddresswsyiftedwrieytwb.w2wbitsg 

31:9 Reserved 
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21 Analog-to-Digital Converter (ADC) 

21.1 Introduction 

TyiswserieswprmduotwyaswmnewADCwwityw12-bitwpreoisimnwandw19woyannels,w

inoludinew16wexternalwoyannelswandw3winternalwoyannelsgwItwsuppmrtswsinele,w

omntinumuswmrwinter ittentwA/Dwomnversimnw mdeswfmrweaoywoyannelgwADCw

omnversimnwresultswoanwbewleft-alienedwmrwrieyt-alienedwandwstmredwinw16-bitwdataw

reeistersg 

21.2 Main Characteristics 

(1) ADC power supply requirements: From 2.75 V to 5.5 V 

(2) ADC input range: VSSA≤VIN≤VDDA 

(3) 12-bit resolution 

(4) Conversion mode 

⚫ Sinelewomnversimnw mde 

⚫ Cmntinumuswomnversimnw mde 

⚫ Inter ittentw mde 

(5) Analog input channel category 

⚫ ExternalwGPIOwinputwoyannel 

⚫ One internal temperature sensorw(VSENSE) input channel 

⚫ One internal reference voltagew(VREFINT)winput channel 

(6) High performance 

⚫ 12-bit,w10-bit,w8-bitwmrw6-bitwomnfieurablewresmlutimn 

⚫ Self-oalibratimn 

⚫ Prmera  ablewsa plinewti e 

⚫ Datawalien ent 

⚫ DMAwsuppmrted 

(7) Low power 

⚫ Lmw-pmwerwmperatimnwreduoeswPLCKwfrequeno.wandw aintainsw

mpti u wADCwperfmr anoe 

⚫ Autm atiowdela.w mde:wRunwinwPCLKwlmwwspeed,wtmwpreventwADCwmver-

li it 

⚫ Autm atiowsyutdmwnw mde:wADCwoanwpmwerwmffwautm atioall.watwmtyerw

ti eswexoeptwdurinewomnversimnwperimd 

(8) Interrupt 

⚫ Endwmfwomnversimnwinterrupt 

⚫ Endwmfwsequenoewomnversimnwinterrupt 

⚫ Endwmfwsa plinewpyasewinterrupt 
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⚫ ADCwread.winterrupt 

⚫ Overrunwinterrupt 

⚫ Analmewwatoydmewstatewresetwinterrupt 

(9) Trigger mode 

⚫ Internalwsienalwtrieeerweeneratedwb.wmn-oyipwti er 

21.3 Functional Description 

21.3.1 ADC pin and internal signal 

Tablew79wADCwInternalwSienal 

Name Description Signal type 

TMRx_TRG Internalwinfmr atimnwfrm wti er Input 

VSENSE Outputwvmltaeewmfwinternalwte peraturewsensmr Input 

VREFINT Outputwmfwinternalwreferenoewvmltaee Input 

Tablew80wADCwPins 

Name Description Signal type 

VDDA 
Analmewpmwerwsuppl.,wpmsitivewADCwreferenoew

vmltaee,wVDDA≥VwDD 
Input,wanalmewpmwerwsuppl. 

VSSA Analmewpmwerwermund,wVSSA=VSS Input,wanalmewpmwerwermund 

ADC_IN[15:0] 16-oyannelwanalmewinput Analmewinputwsienal 

21.3.2 Calibration 

Tyewfunotimnwmfwoalibratimnwiswtmweli inatewtyewmffsetwerrmrwmfwA/Dwomnversimnwmfw

eaoywoyip,wsmwoalibratimnwsymuldwbewomnduotedwbefmrewA/Dwomnversimn,wandwADCw

 mdulewoannmtwbewusedwdurinewoalibratimng 

Calibratimnwomnfieuratimnwprmoess: 

⚫ CmnfieurewADCENwbitwmfwreeisterwADC_CTRLwtmw0,wandwdisablewADC 

⚫ CmnfieurewCALwbitwmfwreeisterwADC_CTRLwtmw1,wandwenablewoalibratimn 

⚫ Afterwoalibratimnwiswom pleted,wCALwbitwiswautm atioall.wolearedwb.w

yardware 

⚫ TyewoalibratimnwfaotmrwiswreadwinwCDATA[6:0]wbitwmfwreeisterwADC_DATA 

21.3.3 ADC conversion mode 

21.3.3.1 Single conversion mode 

Inwtyisw mde,wfmrwsinelewoyannel,wmnl.wmnewomnversimnwiswperfmr edwfmrwtyisw

oyannel,wandwfmrw ultiplewoyannels,wmnl.wmnewomnversimnwiswperfmr edwfmrwtyisw

ermupwmfwoyannelsg 

WyenwCMODESELwbitwmfwomnfieuratimnwreeisterwADC_CFG1wisw0,wADCwiswsetwtmw

sinelewomnversimnw mde;wADCwomnversimnwoanwbewenabledwb.wsettinewSTARTCENw

bitwmfwomnfieuratimnwreeisterwADC_CTRLwtmw1wb.wsmftwarewmrwb.wyardware-

trieeeredweventg 
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Afterwtyewomnversimnwmfweaoywoyannel,wtyewomnvertedwdatawwillwbewstmredwinwtyew

16-bitwADC_DATAwreeister,wEOCFLGwbitwwillwbewsetwtmw1,wandwifwEOCIENwbitwiswsetw

tmw1,wanwinterruptwwillwbeweeneratedgwAfterwtyewoyannelwsequenoewomnversimn,w

EOSEQFLGwbitwwillwbewsetwtmw1,wandwifwEOSEQIENwbitwiswsetwtmw1,wanwinterruptwwillw

beweeneratedg 

21.3.3.2 Continuous conversion mode 

Inwtyisw mde,wfmrwsinelewoyannel,womntinumuswomnversimnwiswmnl.womnduotedwfmrw

tyiswoyannel;wfmrw ultiplewoyannels,womntinumuswomnversimnwiswmnl.womnduotedwfmrw

tyiswermupwmfwoyannelsg 

WyenwCMODESELwbitwmfwomnfieuratimnwreeisterwADC_CFG1wiswsetwtmw1,wADCwisw

setwtmwomntinumuswomnversimnw mde;wADCwomnversimnwoanwbewenabledwb.wsettinew

STARTCENwbitwmfwomnfieuratimnwreeisterwADC_CTRLwtmw1wb.wsmftwarewmrwb.w

yardware-trieeeredweventg 

Afterwtyewomnversimnwmfweaoywoyannel,wtyewomnvertedwdatawwillwbewstmredwinwtyew

16-bitwADC_DATAwreeister,wEOCFLGwbitwwillwbewsetwtmw1,wandwifwEOCIENwbitwiswsetw

tmw1,wanwinterruptwwillwbeweeneratedgwAfterwtyewoyannelwsequenoewomnversimn,w

EOSEQFLGwbitwwillwbewsetwtmw1,wandwifwEOSEQIENwbitwiswsetwtmw1,wanwinterruptwwillw

beweeneratedg 

21.3.3.3 Intermittent mode 

WyenwDISCENwbitwmfwomnfieuratimnwreeisterwADC_CFG1wiswsetwtmw1,wADCwiswsetwtmw

inter ittentw mde;wADCwomnversimnwoanwbewenabledwb.wsmftwarewmrwb.wyardware-

trieeeredweventgwInwtyisw mde,wmnl.wmnewoyannelwmfwmnewsequenoewiswomnvertedwatw

awti egwIfwDISCENwbitwiswoleared,wallwoyannelswmfwmnewsequenoewwillwbewomnvertedw

atwawti eg 

Fmrwexa ple: 

⚫ DISCENwbitwiswsetwtmw1,wandwtyewoyannelwsequenoewisw0,w1,w5 

- 1stwtrieeer,wCyannelw0wiswomnvertedwandweenerateswanwEOCFLGw

event 

- 2ndwtrieeer,wCyannelw1wiswomnvertedwandweenerateswanwEOCFLGw

event 

- 3rdwtrieeer,wCyannelw5wiswomnvertedwandweenerateswanwEOCFLGw

event 

⚫ DISCENwbitwiswsetwtmw0,wandwtyewoyannelwsequenoewisw0,w1,w5 

- 1stwtrieeer,woyannelsw0,w1wandw5warewomnvertedwinwsequenoegwAfterw

tyewomnversimnwmfweaoywoyannel,wanwEOCFLGweventwwillwbew

eeneratedgwAfterwtyewomnversimnwmfwtyewwymlewsequenoewisw

om pleted,wanwEOSEQFLGweventwwillwbeweenerated 
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21.3.4 ADC channel classification 

21.3.4.1 Analog input channel introduced by GPIO pin 

Inwtmtal,w16woyannelswarewomnneotedwtmwADC_IN0…ADC_IN15g 

21.3.4.2 Internal analog input channel 

Temperature sensor 

⚫ Tyewte peraturewsensmrwiswusedwtmw easurewtyewinternalwte peraturew

mfwtyewoyip 

⚫ Tyewte peraturewsensmrwseleotswADC1_IN16winputwoyannel 

⚫ Enablewb.wTSENwbitwmfwomnfieuratimnwreeisterwADC_CCFG 

⚫ Seleotwsa plinewti e 

Internal reference voltage VREFINT 

⚫ Tyewinternalwreferenoewvmltaeewiswusedwtmwprmvidewawstablewvmltaeew

mutputwfmrwADC 

⚫ InternalwreferenoewvmltaeewVwREFINTwseleotswADC1_IN17winputwoyannel 

Internal power monitoring 

TyewinternalwomnneotimnwtmwtyewADC_IN18woyannelwallmwswreadinewvmltaeewstatesw

viawADC_ANA_SWITCHwomnfieuratimn,winoludinewVDD_FLASH_1g7_32K,w

VDD_FLASH_1g7_256K,wandwVDD_CORE_1g2g 

21.3.5 External Trigger and Trigger Polarity 

Tyewexternalwtrieeerweventwoanwbewseleotedwb.womnfieurinewEXTTRGSELwbitwmfw

reeisterwADC_CFG1g 

Tablew81wExternalwTrieeer 

Trigger source EXTTRGSEL Trigger type 

TMR1_TRGO 000 

Internalwsienalweeneratedwb.wmn-oyipwti er 

TMR1_CC4 001 

TMR2_TRGO 010 

TMR3_TRGO 011 

TMR4_TRGO 100 

Reserved 101 

Reserved 110 

Reserved 111 - 

WyenwtyewbitwEXTPOLSEL≠”0b00”wfmrwtyewreeisterwADC_CFG1,wtyewexternalw

eventwoanwtrieeerwomnversimnwmnwitswseleotedwpmlarit.g 
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Tablew82wTrieeerwPmlarit.wCmnfieuratimn 

EXTPOLSEL Source 

00 Disablewtrieeerwdeteotimn 

01 Deteotimnwmnwrisinewedee 

10 Deteotimnwmnwfallinewedee 

11 Deteotimnwmnwbmtywrisinewedeewandwfallinewedee 

21.3.6 Data register 

Tyewdatawoanwbewleft-alienedwmrwrieyt-aliened,wwyioywiswdeter inedwb.wDALIGCFGw

bitwmfwomnfieuratimnwreeisterwADC_CFG1;wwyenwDALIGCFGwiswsetwtmw0,witw eansw

rieyt-aliened,wandwifwDALIGCFGwiswsetwtmw1,witw eanswleft-alienedgwADCwomnversimnw

resultswoanwbewleft-alienedwmrwrieyt-alienedwandwstmredwinw16-bitwdatawreeisterg 

21.3.7 Programmable conversion frequency division 

Reduoinewtyewfrequeno.wdivisimnwoanwi prmvewtyewomnversimnwti ewandw12,w10,w8w

mrw6-bitw mdeswoanwbewseleotedwb.womnfieurinewDATARESCFG[1:0]wbitwmfwreeisterw

ADC_CFG1g 

Tablew83wCmnversimnwTi ewmfwtSARwRelatedwtmwCmnversimnwResmlutimn 

DATARESCFG 

bit 
tSAR tSAR(ns)@fADC =14 MHz tSMPL(min) tADC tADC(ns)@fADC=14MHz 

6 7g5 535wns 1g5 9 643wns 

8 9g5 678wns 1g5 11 785wns 

10 11g5 821wns 1g5 13 928wns 

12 12g5 893wns 1g5 14 1000wns 

21.3.8 Interrupt 

Tablew84wADCwInterrupt 

Interrupt event Event flag Enable control 

Endwmfwomnversimn EOCFLG EOCIEN 

Endwmfwsequenoewomnversimn EOSEQFLG EOSEQIEN 

Endwmfwsa plinewpyase EOSMPFLG EOSMPIEN 

ADCwread. ADCRDYFLG ADCRDYIEN 

Overrun OVREFLG OVRIEN 

Analmewwatoydmewstatewreset AWDFLG AWDIEN 

21.3.9 ADC overrun 

ADCwmverrunw eanswwyenwtyewomnvertedwdatawiswnmtwreadwb.wDMAwmrwCPUwmnw

ti e,wanmtyerwomnvertedwdatawwillwtakeweffeotg 
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WyenwEOCFLGwbitwisw1wbutwanmtyerwnewwomnversimnwyaswbeenwom pleted,wanw

mverrunweventwwillwmoour,wandwOVREFLGwbitwmfwreeisterwADC_STSwwillwbewsetwtmw

1;wifwOVRIENwbitwiswsetwtmw1,wanwmverrunwinterruptwwillwbeweeneratedg 

Itwiswdeter inedwb.wOVRMAGwbitwmfwomnfieuratimnwreeisterwADC_CFG1wtyatwtyew

datawinwtyewADCwdatawreeisterwarewyeldwmrwmverwrittenwwyenwanwmverrunweventw

moours: 

⚫ OVRMAGwisw0:wWyenwanwmverrunweventwiswdeteoted,wmldwdatawwillwbew

yeldwinwADC_DATAwreeister 

⚫ OVRMAGwiswsetwtmw1:wWyenwanwmverrunweventwiswdeteoted,wADC_DATAw

reeisterwwillwmverwritewtyewdatawb.wtyewlastwomnvertedwdata 

Nmte:wWyenwusinewDMAwinwomntinumuswomnversimnw mde,wdisablinewtyewDMAwoyannelwdurinewmperatimnwwillw

oausewtyewADCwtmwsetwtyewOVREFLGwflaegwRe-enablinewtyewDMAwoyannelwatwtyiswpmintw a.wstillwallmwwDMAw

transferswtmwomntinueg 

21.3.9.1 Overrun Events with DMA Involvement 

InwADCwomntinumuswomnversimnw mde,wwyenwawDMAwrequestwisweeneratedwfmrw

ADCwdatawtransfer,wawDMAwtransferwerrmrwmrwolmsinewtyewDMAwoyannelwwillwoausew

anwADCwmverrunweventgwTyewOVREFLGwbitwinwtyewADC_STSwreeisterwiswsetwtmw1gw

Inwtyiswoase,wtyewADCwwillwomntinuewtmweeneratewDMAwrequestsgwTyewADCwsymuldw

bewreinitialized;wmtyerwise,wtyewtrans ittedwdataw a.wbewomrruptedg 

21.3.10 Data conversion management 

21.3.10.1 Data conversion management without DMA involvement 

TyewsmftwarewomntrmlswdatawomnversimngwEver.wti ewtyewomnversimnwiswom pleted,w

EOCFLGwbitwwillwbewsetwtmw1,wandwtyewomnversimnwresultswoanwbewreadwfrm w

ADC_DATAwreeistergwOVRMAGwbitwinwADC_CFG1wreeisterwsymuldwbew0g 

21.3.10.2 Data conversion management without DMA involvement and overrun 

Wyenwmnewmrw mrewoyannelswarewomnvertedwandweaoywomnversimnwresultwdmeswnmtw

needwtmwbewread,wOVRMAGwbitwwillwbewsetwtmw1,wtyewmverrunweventwoannmtwpreventw

ADCwomnversimnwandwtyewreeisterwADC_DATAwmnl.wsaveswtyewlastwomnvertedwdatag 

21.3.10.3 Data conversion management by DMA 

Trans issimnwb.wDMAwoanwbewusedwtmwtrans itwtyewomnversimnwresultswfrm wtyew

datawreeisterwtmwtyew e mr.winwti ewtmwpreventwlmsswmfwtyewomnversimnwresultswinw

tyewADC_DATAwreeisterg 

DMAwoanwbewenabledwb.wsettinewDMAENwbitwmfwtyewreeisterwADC_CFG1wtmw1gw

Afterweaoywomnversimn,wawDMAwrequestwwillwbeweeneratedwtmwtrans itwtyew

omnvertedwdatawmfwdatawreeisterwtmwtyew e mr.g 

DuewtmwtyewDMAwfailinewtmwrespmndwtmwtyewDMAwtransferwrequestwinwawti el.w

 anner,wanwmverflmwwmooursw(itw eanswOVR=1)gwTyewADCwwillwstmpweeneratinew

DMAwrequests,wandwtyewdatawomrrespmndinewtmwnewwomnversimnswwillwnmtwbew
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trans ittedwviawDMAgwTyisw eanswtyatwallwdatawalread.wtransferredwtmwtyewRAMw

oanwbewomnsideredwvalidg 

DMAw mdewiswseleotedwb.wDMACFGwbitwmfwomnfieuratimnwreeisterwADC_CFG1: 

⚫ WyenwDMACFGwisw0,wDMAwiswinwsinelew mde 

- DMAwprmera  inewiswusedwtmwtrans itwtyewfixed-lenetywdata 

- Inwtyisw mde,wADCwwillweeneratewawDMAwrequestwever.wti ewitw

omnvertswdataweffeotivel.gwWyenwADCwomnversimnwiswrestarted,wADCw

willwstmpweeneratinewDMAwrequest 

⚫ WyenwDMACFGwiswsetwtmw1,wDMAwiswinwoiroularw mde 

- DMAwprmera  inewiswinwoiroularw mdewmrwdmuble-bufferw mde 

- Inwtyisw mde,wwyenwADCwomnversimnwiswstartedwaeainwandwtyew

omnvertedwdatawiswvalid,wawDMAwrequestwwillwbeweenerated 

21.3.11 Low-power characteristics 

21.3.11.1 Automatic delay conversion mode 

Tyisw mdewiswusedwtmwsi plif.wtyewsmftwarewandwmpti izewtyewapplioatimnwprmera w

perfmr anoewdurinewlmw-speedwrunnine,wandwADCwmverrunw a.wmoourweasil.g 

SetwWAITCENwmfwomnfieuratimnwreeisterwADC_CFG1wtmw1,wenablewtyewautm atiow

dela.womnversimnw mde,wandwnewwADCwomnversimnwwillwstartwmnl.wafterwtyewdatawinw

ADCwdatawreeisterwarewread,wwyioywiswaw etymdwmfwadaptivewADCwspeedwandw

adaptivews.ste wreadinewADCwdatawspeedg 

21.3.11.2 Automatic shutdown mode 

Tyisw mdewoanwereatl.wreduoewtyewpmwerwomnsu ptimnwmfwapplioatimn,wandwisw

suitablewfmrwapplioatimnswwitywrelativel.wfewwomnversimnswmrwlmnewomnversimnw

requestwti ewintervalgwAutm atiowsyutdmwnw mdewoanwbewusedwinwom binatimnw

witywautm atiowdela.womnversimnw mdewinwlmw-frequeno.wapplioatimng 

Autm atiowsyutdmwnw mdewoanwbewenabledwb.wsettinewAOENwbitwmfwomnfieuratimnw

reeisterwADC_CFG1wtmw1gwWyenwAOENwbitwiswsetwtmw1wandwtyerewiswnmwADCw

omnversimn,witwwillwbewpmweredwmffwautm atioall.,wandwwyenwtyewomnversimnwisw

started,wADCwwillwbewwmkenwupwautm atioall.g 

Nmte:wInwAutm-mffw mde,wre-enablinewtyewADCwwillwnmtwsetwtyewADCwREADYwflaeg 

21.4 Register Address Mapping 

Tablew85wADCwReeisterwAddresswMappine 

Register name Description Offset address 

ADC_STS ADCwstatuswreeister 0x00 

ADC_IEN ADCwinterruptwenablewreeister 0x04 

ADC_CTRL ADCwomntrmlwreeister 0x08 
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Register name Description Offset address 

ADC_CFG1 ADCwomnfieuratimnwreeisterw1 0x0C 

ADC_CFG2 ADCwomnfieuratimnwreeisterw2 0x10 

ADC_SMPTIM ADCwsa plinewti ewreeister 0x14 

ADC_AWDT ADCwwatoydmewtyresymldwreeister 0x20 

ADC_CHSEL ADCwoyannelwseleotimnwreeister 0x28 

ADC_DATA ADCwdatawreeister 0x40 

ADC_ANA_SWITCH ADCwanalmewpmwerw mnitmrinewreeister 0x300 

ADC_CCFG ADCweeneral-purpmsewomnfieuratimnwreeister 0x308 

21.5 Register Functional Description 

21.5.1 ADC state register (ADC_STS) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

0 ADCRDYFLG RC_W1 

ADCwRead.wFlae 

0:wADCwnmtwread. 

1:wADCwyaswbeenwread.wtmwstartwomnversimn 

InwAutm-Offw mde,wre-enablinewtyewADCwdmeswnmtwsetwtyewADCw

READYwflaeg 

1 EOSMPFLG RC_W1 

EndwmfwSa plinewFlae 

Tyiswbitwiswsetwtmw1wb.wyardwarewandwolearedwb.wsmftware 

0:wNmtwinwtyewpyasewmfwendwmfwsa pline 

1:wReaoywtyewomnditimnwfmrwendwmfwsa plinewpyase 

2 EOCFLG RC_W1 

EndwmfwCmnversimnwFlae 

Tyiswbitwiswsetwtmw1wb.wyardwarewandwolearedwb.wsmftware 

0:wCmnversimnwdmeswnmtwend 

1:wCmnversimnwends 

3 EOSEQFLG RC_W1 

EndwmfwSequenoewFlae 

Tyiswbitwiswsetwtmw1wb.wyardwarewandwolearedwb.wsmftware 

0:wSequenoewomnversimnwnmtwom pleted 

1:wSequenoewomnversimnwom pleted 

4 OVREFLG RC_W1 

ADCwOverrunwEventwFlae 

Tyiswbitwiswsetwtmw1wb.wyardwarewandwolearedwb.wsmftware 

0:wNmwmverrunwevent 

1:wOverrunweventwmoourred 

6:5 Reserved 
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Field Name R/W Description 

7 AWDFLG RC_W1 

AnalmewWatoydmewFlae 

Tyiswbitwiswsetwtmw1wb.wyardwarewandwolearedwb.wsmftware,w

indioatinewwyetyerwanwanalmewwatoydmeweventwmooursg 

0:wNmtwmoour 

1:wOoourred 

31:8 Reserved 

21.5.2 ADC interrupt enable register (ADC_IEN) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

0 ADCRDYIEN R/W 

ADCwRead.wInterruptwEnable 

0:wDisable 

1:wEnable 

1 EOSMPIEN R/W 

EndwmfwSa plinewFlaewInterruptwEnable 

0:wDisable 

1:wEnable 

2 EOCIEN R/W 

EndwmfwCmnversimnwInterruptwEnable 

0:wDisable 

1:wEnable 

3 EOSEQIEN R/W 

EndwmfwCmnversimnwSequenoewInterruptwEnable 

0:wDisable 

1:wEnable 

4 OVRIEN R/W 

OverrunwInterruptwEnable 

0:wDisable 

1:wEnable 

6:5 Reserved 

7 AWDIEN R/W 

AnalmewWatoydmewInterruptwEnable 

0:wDisable 

1:wEnable 

31:8 Reserved 

Nmte:wTyewvaluewmfwtyewADC_IENwreeisterwoanwmnl.wbew mdifiedwwyenwSTARTCEN=0g 

21.5.3 ADC control register (ADC_CTRL) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

0 ADCEN R/S 

ADCwEnable 

Tyiswbitwiswsetwtmw1wb.wsmftwarewandwolearedwb.wyardwareg 

0:wDisablew  

1:wEnablew  

Nmte:wADCENwbitwoanwbewsetwb.wsmftwarewmnl.wwyenwallwbitswmfw

ADC_CTRLwreeisterwarew0g 
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Field Name R/W Description 

1 ADCD R/S 

ADCwDisable 

Tyiswbitwiswsetwtmw1wb.wsmftwarewandwolearedwb.wyardwareg 

0:wInvalid 

1:wDisablewADC,wandwenterwpmwer-dmwnw mde 

Nmte:wADCDwbitwoanwbewsetwb.wsmftwarewmnl.wwyenwADCEN=1wandw

STARTCEN=0g 

2 STARTCEN R/S 

ADCwStartwCmnversimnwEnable 

Tyiswbitwiswsetwtmw1wb.wsmftwarewandwolearedwb.wyardwareg 

0:wDisablewADCwomnversimn 

1:wEnablewADCwomnversimn 

Nmte:wSTARTCENwbitwoanwbewsetwb.wsmftwarewmnl.wwyenwADCEN=1w

andwADCD=0g 

3 Reserved 

4 STOPCEN R/S 

ADCwStmpwCmnversimnwEnable 

Tyiswbitwiswsetwtmw1wb.wsmftwarewandwolearedwb.wyardwareg 

0:wInvalid 

1:wStmpwADCwomnversimn 

Nmte:wTyiswbitwoanwbewsetwb.wsmftwarewmnl.wwyenwSTARTCEN=1wandw

ADCD=0g 

30:5 Reserved 

31 CAL R/S 

ADCwCalibrate 

Tyiswbitwiswsetwtmw1wb.wsmftwarewandwolearedwb.wyardwareg 

0:wCalibratimnwiswom pleted 

1:wStartwoalibratimn 

Nmte:wCALwbitwoanwbewsetwb.wsmftwarewmnl.wwyenwADCwiswdisabledg 

21.5.4 ADC configuration register 1 (ADC_CFG1) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

0 DMAEN R/W 

DMAwEnable 

0:wDisable 

1:wEnable 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyiswbitwwyenwSTARTCENw=w

0g 

1 
DMACF

G 
R/W 

DMAwMmdewCmnfieure 

Tyiswbitwiswvalidwmnl.wwyenwDMAEN=1g 

0 :wDMAwsinelew mde 

1 :wDMAwoiroularw mde 

2 
SCANSE

QDIR 
R/W 

SoanwSequenoewDireotimnwCmnfieure 

0:wSoanwfmrwardw(frm wCHSEL0wtmwCHSEL16) 

1:wSoanwbaokwardw(frm wCHSEL16wtmwCHSEL0) 



 

wwwwgeeey.gom w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w Paeew 334 

Field Name R/W Description 

4:3 
DATARE

SCFG 
R/W 

DatawResmlutimnwCmnfieure 

00:w12wbits 

01:w10wbits 

10:w8wbits 

11:w6wbits 

5 
DALIGC

FG 
R/W 

DatawAlien entwCmnfieure 

0:wRieyt-aliened 

1:wLeft-aliened 

8:6 
EXTTRG

SEL 
R/W 

Seleotwexternalwtrieeerweventw(ExternalwTrieeerwEventwSeleot) 

TyesewbitswarewusedwtmwseleotwtyewexternalweventwfmrwtrieeerinewADCw

omnversimng 

000:wEventw0 

001:wEventw1 

010:wEventw2 

011:wEventw3 

100:wEventw4 

101:wEventw5 

110:wEventw6 

111:wEventw7 

9 Reserved 

11:10 
EXTPOL

SEL 
R/W 

ExternalwTrieeerwEnablewandwPmlarit.wSeleot 

00:wHardwarewtrieeerwdeteotimnwiswolmsedw(omnversimnwoanwbewstartedw

b.wsmftware) 

01:wHardwarewtrieeerwdeteotimnwmnwrisinewedee 

10:wHardwarewtrieeerwdeteotimnwmnwfallinewedee 

11:wHardwarewtrieeerwdeteotimnwmnwbmtywrisinewandwfallinewedees 

Avmidw mdif.inewtyewADCwtrieeerwedeewafterwtyewADCwiswenabled,wasw

tyisw a.wleadwtmwelitoyeswmrwunexpeotedwbeyavimrsg 

12 
OVRMA

G 
R/W 

OverrunwManaee entwMmde 

0:wWyenwanwmverrunweventwiswdeteoted,wADC_DATAwreeisterwsavesw

previmuswdata 

1:wWyenwanwmverrunweventwiswdeteoted,wADC_DATAwreeisterwsaveswtyew

lastwomnvertedwdata 

13 
CMODE

SEL 
R/W 

SeleotwSinele/CmntinumuswCmnversimnwMmde 

0 :wSinelewomnversimnw mde 

1 :wCmntinumuswomnversimnw mde 

14 
WAITCE

N 
R/W 

WaitwCmnversimnwMmdewEnable 

0 :wDisable 

1 :wEnable 

15 AOEN R/W 

Autm-mffwMmdewEnable 

0:wDisable 

1:wEnable 
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Field Name R/W Description 

16 DISCEN R/W 

DisomntinumuswMmdewEnable 

0 :wDisable 

1 :wEnable 

21:17 Reserved 

22 
AWDCH

EN 
R/W 

EnablewTyewWatoydmewmnwAwSinelewCyannelwmrwmnwAllwCyannels 

0:wEnablewanalmewwatoydmewmnwallwoyannels 

1:wEnablewanalmewwatoydmewmnwawsinelewoyannel 

23 AWDEN R/W 

AnalmewWatoydmewEnable 

0:wDisable 

1:wEnable 

25:24 Reserved 

30:26 
AWDCH

SEL 
R/W 

AnalmewWatoydmewCyannelwSeleot 

Tyesewbitswarewusedwtmwomnfieurewtyewinputwoyannelwfmrwtyewanalmew

watoydmewtmw mnitmrwADC 

00000:wCyannelw0 

00001:wCyannelw1 

…gg 

10010:wCyannelw18 

Otyerwvalues:wReserved,wnmtwused 

Nmte:wTyewoyannelwseleotedwb.wAWDCHSELwbitw ustwbewwrittenwtmw

CHSELwreeister 

31 Reserved 

Nmte:wTyesewbitswoanwbewrewrittenwmnl.wwyenwSTARTCEN=0w(omnfir inewnmwmneminewomnversimn)g 

21.5.5 ADC configuration register 2 (ADC_CFG2) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000w1000 

Field Name R/W Description 

29:0 Reserved 

31:30 CLKCFG R/W 

ADCwClmokwMmdewCmnfieure 

00:wADCCLKw(as.noyrmnmuswolmokw mde)w  

01:wPCLK/2w(s.noyrmnmuswolmokw mde) 

10:wPCLK/4w(s.noyrmnmuswolmokw mde) 

11:wReserved 

Nmte:wTyewsmftwarewallmwswwritinewtyesewbitswmnl.wwyenwADCwisw

disabledg 

21.5.6 ADC sampling time register (ADC_SMPTIM) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000w0000 
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Field Name R/W Description 

2:0 SMPCYCSEL R/W 

Sa plinewC.oleswSeleot 

000:w1g5wADCwolmokwo.oles 

001:w7g5wADCwolmokwo.oles 

010:w13g5wADCwolmokwo.oles 

011:w28g5wADCwolmokwo.oles 

100:w41g5wADCwolmokwo.oles 

101:w55g5wADCwolmokwo.oles 

110:w71g5wADCwolmokwo.oles 

111:w239g5wADCwolmokwo.oles 

Nmte:wTyesewbitswoanwbewrewrittenwmnl.wwyenwSTARTCEN=0g 

31:3 Reserved 

21.5.7 ADC watchdog threshold register (ADC_AWDT) 

Offsetwaddress:w0x20 

Resetwvalue:w0x0FFFw0000 

Field Name R/W Description 

11:0 AWDLT[11:0] R/W AnalmewWatoydmewLmwwTyresymld 

15:12 Reserved 

27:16 AWDHT[11:0] R/W AnalmewWatoydmewHieywTyresymld 

31:28 Reserved 

Nmte:wTyesewbitswoanwbewrewrittenwmnl.wwyenwSTARTCEN=0g 

21.5.8 ADC channel selection register (ADC_CHSEL) 

Offsetwaddress:w0x28 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

17:0 CHxSEL R/W 

Cyannel-xwSeleot 

0:wInputwoyannelwxwiswnmtwseleotedwaswomnversimnwoyannel 

1:wInputwoyannelwxwiswseleotedwaswomnversimnwoyannel 

31:18 Reserved 

Nmte:wTyesewbitswoanwbewrewrittenwmnl.wwyenwSTARTCEN=0g 

21.5.9 ADC data register (ADC_DATA) 

Offsetwaddress:w0x40 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

15:0 CDATA[15:0] R 

CmnvertedwData 

Tyesewbitswarewread-mnl.gwInoludewtyewomnversimnwresultwvalueswmfwlastw

omnversimnwoyannelg 

CDATA[6:0]wvaluewiswoalibratimnwfaotmrwmnl.wwyenwoalibratimnwisw

om pletedg 

31:16 Reserved 



 

wwwwgeeey.gom w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w Paeew 337 

21.5.10 ADC Analog Power Detection Register (ADC_ANA_SWITCH) 

Offsetwaddress:w0x300 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

1:0 ADC_ANA_SWITCH R/W 

ADC_IN18wAnalmewPmwerwDeteotimnwseleot 

00:w1g7wVwFlasywreeulatmrwmutputw(FLASH_SMALL) 

01:w1g7wVwFlasywreeulatmrwmutputw(FLASH_LARGE) 

10:w1g2wVwomrewreeulatmrwmutputw(VDD_LV) 

11:wReserved 

31:2 Reserved 

Nmte:wTyiswbitwoanwbewrewrittenwmnl.wwyenwSTARTCEN=0g 

21.5.11 ADC general-purpose configuration register (ADC_CCFG) 

Offsetwaddress:w0x308 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

21:0 Reserved 

22 VREFEN R/W 

VREFINTwEnable 

0:wDisable 

1:wEnable 

23 TSEN R/W 

Te peraturewSensmrwEnable 

0:wDisable 

1:wEnable 

31:24 Reserved 

Nmte:wTyiswbitwoanwbewrewrittenwmnl.wwyenwSTARTCEN=0g 
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22 True Random Number Generator (TRNG) 

22.1 Introduction 

TRNGwiswawrandm wnu berweeneratmrwwyioywprmvideswaw32-bitwrandm wnu berwinw

tyew asterwreadinewbasedwmnwomntinumuswanalmewnmiseg 

22.2 Main Characteristics 

(1) Provides 32-bit random numbers generated by the analog generator 

(2) The interval between two consecutive random numbers is 40 clock 

signal cycles 

(3) Monitors TRNG entropy to mark abnormal behaviors 

22.3 Functional Description 

Tyewtruewrandm wnu berweeneratmrwiswi ple entedwb.wanalmewoirouitgwTyiswoirouitw

prmvideswseedswfmrwtyewlinearwfeedbaokwsyiftwreeisterwtmweeneratew32-bitwrandm w

nu bersg 

Multiplewrinewmsoillatmrswfmr wanwanalmewoirouit,wandwtyewseedswareweeneratedwb.w

XORwmperatimnwtyrmueywtyewfrequeno.wmutputwb.wtyewmsoillatmrgwTRNGwHCLKwiswaw

dedioatedwolmokwmfwTRNG_LFSR,wandwitwprmvideswolmokwinfmr atimnwfmrwit,wsmwtyew

qualit.wmfwrandm wnu berswiswrelatedwtmwtyewfrequeno.wmfwHCLKgwAfterw

TRNG_LFSRwintrmduoeswawlareewnu berwmfwseeds,wtyewomntentwwillwbew

transferredwtmwTRNG_DATAwreeistergwTyews.ste wwillw mnitmrwtyewseedsgwTyew

statuswbitwinwTRNG_STSwreeisterwindioateswtyewabnmr alwsequenoewmoourrinewmnw

tyewseedsgwAnwinterruptwwillwbeweeneratedwwyenwanwerrmrwiswdeteotedg 

22.3.1 Enable TRNG 

TyewsettinewsequenoewmfwenablinewTRNGwiswaswfmllmws: 

(1) Enable interrupt and an interrupt will be generated when the random 

number is ready or an error occurs. 

(2) A random number will be generated when TRNG_CTRL[TRNGEN]=1. 

At this time, the analog part, TRNG_LFSR and error detector will be 

activated. 

(3) At the time of each interrupt, when CLKERINT bit and FSINT bit of 

TRNG_STS register are set to 0 and DATARDY=1, TRNG_DATA 

register can be read. 

Tyewfirstwrandm wnu berweeneratedwafterwTRNGENwbitwiswsetwsyallwnmtwbewused,w

andwitwsyallwbewsavedwfmrwom parismnwwitywtyewnextwrandm wnu bergwEaoyw
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randm wnu berwneedswtmwbewom paredwwitywtyewprevimuswrandm wnu bergwIfwan.w

pairwiswequal,witw eanswtyatwtyewomntinumuswrandm wnu berweeneratmrwtestwfailsg 

22.3.2 Error state 

22.3.2.1 Seed error 

Inwoasewmfwawseedwerrmr,wtyewinterruptwrandm wnu berwwillwbeweeneratedwaswlmnew

aswFSCSTS=1gwSinoewtyewentrmp.w a.wbewinsuffioient,wifwtyerewarewalread.wdatawinw

TRNG_DATAwreeister,wtyeweeneratedwinterruptwrandm wnu berwoannmtwbewusedg 

TRNGENwbitwsyallwbewsetwafterwFSINTwbitwiswolearedwtmwreinitializewandwrestartw

TRNGg 

22.4 Register Address Mapping 

Tablew86wTRNGwReeisterwAddresswMappine 

Register name Description Offset address 

TRNG_CTRL TRNGwomntrmlwreeister 0x00 

TRNG_STS TRNGwstatuswreeister 0x04 

TRNG_DATA TRNGwdatawreeister 0x08 

22.5 Register Functional Description 

22.5.1 TRNG Control Register (TRNG_CTRL) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

1:0 Reserved 

2 TRNGEN R/W 

TRNGwEnable 

0:wDisable 

1:wEnable 

3 INTEN R/W 

InterruptwEnable 

0:wDisable 

1:wEnable;wwyenwan.wmfwDATARDYwbit,wCLKERINTwbitwandwFSINTwbitwinw

TRNG_STSwreeisterwiswsetwtmw1,wanwinterruptwwillwbewpendine 

31:4 Reserved 

22.5.2 TRNG Status Register (TRNG_STS) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0000 
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Field Name R/W Description 

0 DATARDY R 

DatawRead. 

0:wTRNG_DATAwreeisterwiswnmtwread.,wandwtyewrandm wdatawisw

nmtwavailable 

1:wTRNG_wDATAwreeisterwiswread.,wandwtyewrandm wdatawisw

available 

AnwinterruptwwillwbewpendinewwyenwINTEN=1gwAfterwreadinew

TRNG_DATAwreeister,wtyiswbitwwillwbewolearedwtmwzermwuntilwawneww

validwvaluewiswfieuredwmutg 

1 Reserved 

2 FSCSTS R 

Fault.wSequenoewCurrentwStatus 

0:wSequenoewerrmrwiswnmtwdeteotedgwIfwFSINTwbitwiswsetwtmw1,witw

 eanswtyatwawsequenoewerrmrwiswdeteotedwandwyaswreomveredwtmw

nmr alg 

1:wMmrewtyanw64w0/1wmrw mrewtyanw32walternatew0wandw1warew

deteoted 

5:3 Reserved 

6 FSINT RC_W0 

Fault.wSequenoewInterruptwStatus 

0:wFault.wsequenoewiswnmtwdeteoted 

1:wMmrewtyanw64w0/1wmrw mrewtyanw32walternatew0wandw1warew

deteoted 

Tyiswbitwoanwbewsetwatwtyewsa ewti ewwitywFSCSTSwbitwandwbew

olearedwb.wwritinew0gwAnwinterruptwwillwbewpendinewwyenw

INTEN=1g 

31:7 Reserved 

22.5.3 TRNG Data Register (TRNG_DATA) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0000 

Tyiswreeisterwiswread-mnl.wandwprmvidesw32-bitwrandm wnu berwwyenwreadinegw

Tyiswreeisterwoanwbewreadwmnl.wwyenwDATARDYwbitwiswsetwtmw1;wafterwreadine,wtyisw

reeisterwwillwprmvidewnewwrandm wnu berwwityinw40wPLLCLKwolmokwo.olesg 

Field Name R/W Description 

31:0 DATA R 
Randm wData 

32-bitwrandm wdata 
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23 Encryption Module (AES256) 

23.1 Introduction 

AES256wi ple entswtyewAES256w(AdvanoedwEnor.ptimnwStandard)wenomdinew

alemrity ,walsmwknmwnwaswtyewRijndaelwalemrity g 

AES256wsuppmrtswtyreewke.swinwdifferentwlenetys: 

⚫ AES-128 

⚫ AES-192 

⚫ AES-256 

AES256wsuppmrtswtyreew mdes: 

⚫ ECBw(EleotrmniowCmdebmmk) 

⚫ CBCw(CipyerwBlmokwCyainine) 

⚫ CTRw(Cmunter) 

AES256wsuppmrtswtwmwalemrity s: 

⚫ CMACwalemrity  

⚫ MP-om presswalemrity  

Tyewdatawlenetyswfmrwtyewinputwblmok,wmutputwblmok,wandwstatewarewallw128wbitsgwTyisw

iswrepresentedwb.wNbw=w4,wrefleotinewtyewnu berwmfw32-bitwwmrdswinwtyewstateg 

Tyewlenetywmfwtyewoipyerwke.,wK,woanwbew128,w192,wmrw256wbitsgwTyewke.wlenetywisw

representedwb.wNkw=w4,w6,w8,wrefleotinewtyewnu berwmfw32-bitwwmrdswinwtyewoipyerw

ke.g 

Tyewnu berwmfwrmundswrequiredwdurinewtyewalemrity ’swexeoutimnwdependswmnwtyew

ke.wlenetygwTyewnu berwmfwrmundswiswrepresentedwb.wNr,wwyere:wWyenwNkw=w4,wNrw

=w10;wwyenwNkw=w6,wNrw=w12;wwyenwNkw=w8,wNrw=w14g 

23.2 Main Characteristics 

(1) Supports three keys in different lengths, including128-bit, 192-bit, and 

256-bit. 

(2) Supports encryption, decryption, and key expansion. 

(3) Supports ECB mode, CBC mode, and CTR mode. 

In ECB mode, each data block is encrypted/decrypted using the same 

key.  

In CBC encryption mode, the input plaintext is obtained by XOR-ing the 

current plaintext with the previous ciphertext. In CBC decryption mode, 

the current decrypted output plaintext is obtained by XOR-ing the 

previous ciphertext with the decrypted result. If the user selects CBC 
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mode, the initial value must be written to the IV register before each 

operation according to the requirements above.  

(4) SuppmrtswtyewCMACwalemrity ,winoludinewsubke.weeneratimnwandwMACw

eeneratimng 

(5) Supports the MP-compress algorithm. 

23.3 Programming Guide 

23.3.1 ECB Mode 

Tyewreom  endedwsmftwarewomnfieuratimnwflmwwiswaswfmllmws: 

(1) Write the data and key to the corresponding registers.  

(2) CTRL Configuration: 

⚫ Enor.ptimn:wSTARTw+wEnor.ptw  

⚫ Deor.ptimn:wSTARTw+wKe.wExpansimnw->wSTARTw+wDeor.pt 

(3) Wait for the computation to complete, then read out the result. 

Fieurew87wSmftwarewCmnfieuratimnwFlmwwfmrwECBwMmde 

Decrypt ?

Write Key

Config CTL_REG
Start to key expand

Y

Wait key expand finish

Config CTL_REG
Start to encrypt or 

decrypt

Wait encrypt or decrypt 
finish

Read Data

Change Key?

YWrite Data

N

N
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23.3.2 CBC Mode 

Tyewreom  endedwsmftwarewomnfieuratimnwflmwwiswaswfmllmws: 

(1) Write the data, key and IV to the corresponding registers.  

(2) CTRL Configuration: 

⚫ Enor.ptimn:wSTARTw+wEnor.ptw  

⚫ Deor.ptimn:wSTARTw+wKe.wExpansimnw->wSTARTw+wDeor.ptw  

(3) Wait for the computation to complete, then read out the result. 

Fieurew88wSmftwarewCmnfieuratimnwFlmwwfmrwCBCwMmde 

Write IV

Decrypt ?

Write Key

Config CTL_REG
Start to key expand

Y

Wait key expand finish

Config CTL_REG
Start to encrypt or 

decrypt

Wait encrypt or decrypt 
finish

Read Data

Change Key?

Y

Write Data

N

N

 

23.3.3 CTR mode 

Tyewreom  endedwsmftwarewomnfieuratimnwflmwwiswaswfmllmws: 

(1) Write the data, key and counter (match with IV_REG) to the 

corresponding registers.  

(2) CTRL Configuration: 

⚫ Enor.ptimn:wSTARTw+wEnor.ptw  

⚫ Deor.ptimn:wSTARTw+wDeor.pt 

(3) Wait for the computation to complete, then read out the result. 
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Fieurew89wSmftwarewCmnfieuratimnwFlmwwfmrwCTRwMmde 

Write 
CNT(IV_REG)

Write Key

Config CTL_REG
Start to encrypt or 

decrypt

Wait encrypt or 
decrypt finish

Read Data

Change Key?

Y

Write Data

N

 

23.3.4 CMAC Mode 

Tyewreom  endedwsmftwarewomnfieuratimnwprmoedureswandwflmwwoyartwarewasw

fmllmws: 

(1) Reset AES256 to clear K1/K2 data. 

(2) Write the data, key and IV to the corresponding registers.  

(3) Configure the CTRL register, let n = ⌈Mlen/128⌉, for i = 1 to n:  

⚫  Ifwiw<wn,womnfieurewSTARTw+wCMACw+wEnor.pt 

⚫ w Ifwiw=wn,wfirstwomnfieurewSTARTw+wECBw+wEnor.ptw+wSubKGw+w

Valid_lenetywtmweeneratewtyewSubke.gwTyen,womnfieurewSTARTw+wCMACw

+wEnor.ptw+wValid_lenetywtmweeneratewtyewfinalwMACg 

Nmte:wMlenw=wtyewbitwlenetywmfwtyewinputwstrinegwFmrwexa ple,wfmrwtyewinputwstrinew89abodef,wMlenw=w32g 

(4) Wait for the computation to complete, then read out the result. 
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Fieurew90wSmftwarewCmnfieuratimnwFlmwwfmrwCMACwMmde 

Write Key

Config CTL_REG
Start to encrypt

Wait encrypt finish

Read Data

Write IV

Write Data

Start to SubKey 
Generate

Wait  SubKey Generate 
finish

Config CTL_REG
Start to encrypt

Wait encrypt finish

Write Data

Last block?

N

Y

 

23.3.5 MPC Mode 

Tyewreom  endedwsmftwarewomnfieuratimnwprmoedureswandwflmwwoyartwarewasw

fmllmws: 

(1) Write the data and key (All 256 bits are “0”) to the corresponding 

registers. 

(2) Configure CTRL, set START + encrypt +MPC. 

(3) Wait for the computation to complete, then read out the result. 
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Fieurew91wSmftwarewCmnfieuratimnwFlmwwfmrwMPCwMmde 

Config CTL_REG
Start to encrypt

Wait encrypt finish

Write Data

Last block?

Read Data

N

Y

Write Key

 

23.4 Register Address Mapping 

Tablew87wAES256wReeisterwAddresswMappine 

Register name Description Offset address 

Datain_0-3 Datawinputwreeister:w0-31 0x00 

Datain_4-7 Datawinputwreeister:w32-63 0x04 

Datain_8-B Datawinputwreeister:w64-95 0x08 

Datain_C-F Datawinputwreeister:w96-127 0x0C 

Ke._0 Ke.wreeister:w0-31 0x10 

Ke._1 Ke.wreeister:w32-63 0x14 

Ke._2 Ke.wreeister:w64-95 0x18 

Ke._3 Ke.wreeister:w96-127 0x1C 

Ke._4 Ke.wreeister:w128-159 0x20 

Ke._5 Ke.wreeister:w160-191 0x24 

Ke._6 Ke.wreeister:w192-223 0x28 

Ke._7 Ke.wreeister:w224-255 0x2C 

IV_0 Initializatimnwveotmrwreeister:w0-31 0x30 

IV_1 Initializatimnwveotmrwreeister:w32-63 0x34 

IV_2 Initializatimnwveotmrwreeister:w64-95 0x38 

IV_3 Initializatimnwveotmrwreeister:w96-127 0x3C 

CTRL AES256womntrmlwreeister 0x40 

STATE AES256wstatuswreeister 0x44 

Datamut_0-3 Datawmutputwreeister:w0-31 0x48 
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Register name Description Offset address 

Datamut_4-7 Datawmutputwreeister:w32-63 0x4C 

Datamut_8-B Datawmutputwreeister:w64-95 0x50 

Datamut_C-F Datawmutputwreeister:w96-127 0x54 

23.5 Register Functional Description 

23.5.1 AES256 Data Input Register (Datain_0-3) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 IN_0 R/W Inputwdataw0-31 

23.5.2 AES256 Data Input Register (Datain_4-7) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 IN_1 R/W Inputwdataw32-63 

23.5.3 AES256 Data Input Register (Datain_8-B) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 IN_2 R/W Inputwdataw64-95 

23.5.4 AES256 Data Input Register (Datain_C-F) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 IN_3 R/W Inputwdataw96-127 

23.5.5 AES256 Key Register (KEY_0…7) 

Offsetwaddress:w0x10-0x2C 

Resetwvalue:w0x0000w0000 

KEY0w(Offsetwaddress:w0x10) 

Field Name R/W Description 

31:0 KEY_0 R/W InitialwKe.sw0-31 

KEY1w(Offsetwaddress:w0x14) 

Field Name R/W Description 

31:0 KEY_1 R/W InitialwKe.sw32-63 

KEY2w(Offsetwaddress:w0x18) 
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Field Name R/W Description 

31:0 KEY_2 R/W InitialwKe.sw64-95 

KEY3w(Offsetwaddress:w0x1C) 

Field Name R/W Description 

31:0 KEY_3 R/W InitialwKe.sw96-127 

KEY4w(Offsetwaddress:w0x20) 

Field Name R/W Description 

31:0 KEY_4 R/W InitialwKe.sw128-159 

KEY5w(Offsetwaddress:w0x24) 

Field Name R/W Description 

31:0 KEY_5 R/W InitialwKe.sw160-191 

KEY6w(Offsetwaddress:w0x28) 

Field Name R/W Description 

31:0 KEY_6 R/W InitialwKe.sw192-223 

KEY7w(Offsetwaddress:w0x2C) 

Field Name R/W Description 

31:0 KEY_7 R/W InitialwKe.sw224-255 

23.5.6 AES256 Initialization Vector Register (IV_0…3) 

Offsetwaddress:w0x30-0x3C 

Resetwvalue:w0x0000w0000 

IV_0w(Offsetwaddress:w0x30) 

Field Name R/W Description 

31:0 IV_0 R/W InitializatimnwVeotmrsw0-31 

IV_1w(Offsetwaddress:w0x34) 

Field Name R/W Description 

31:0 IV_1 R/W InitializatimnwVeotmrsw32-63 

IV_2w(Offsetwaddress:w0x38) 

Field Name R/W Description 

31:0 IV_2 R/W InitializatimnwVeotmrsw64-95 

IV_3w(Offsetwaddress:w0x3C) 

Field Name R/W Description 

31:0 IV_3 R/W InitializatimnwVeotmrsw96-127 

23.5.7 AES256 Control Register (CTRL) 

Offsetwaddress:w0x40 

Resetwvalue:w0x0000w0000 
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Field Name R/W Description 

0 START R/W 

AES256wEnable 

Wyenwtyiswbitwiswset,wtyewAES256w mdulewinitiateswmperatimn;witw

re ainswaotivewfmrwmnl.wmnewolmokwo.olewandwiswautm atioall.w

olearedwupmnwom pletimnwmfwtyewmperatimn 

1 KEY_INT_EN R/W 

Ke.wExpandwFinisywInterruptwEnable 

0:wDisable 

1:wEnable 

2 DATA_INT_EN R/W 

Enor.ptwmrwDeor.ptwFinisywInterruptwEnable 

0:wDisable 

1:wEnable 

3 BIG_ENDIAN R/W 

Bie-EndianwmrwLittle-EndianwReeisters 

0:wLittle-endianwreeister 

1:wBie-endianwreeister 

5:4 KEY_LEN R/W 

Ke.wLenety 

00:w128-bitwke. 

01:w192-bitwke. 

10:w256-bitwke. 

11:wReserved 

7:6 OPCODE R/W 

OperatimnwCmde 

00:wEnor.pt 

01:wDeor.pt 

10:wKe.wextensimn 

11:wReserved 

11:8 MODE R/W 

Mmde 

0000 :wECBw mde 

0001 :wCBCw mde 

0010 :wCMACw mde 

0011 :wMPCw mde 

0100 :wCTRw mde 

0101~1111 :wReserved 

18:12 Valid_lenety R/W 

ValidwLenetyw  

PaddinewiswrequiredwfmrwtyewlastwblmokwwyenweityerwSubKGwmrw

CMACwiswsetwtmw1g 

19 SubKG R/W 

Sub-ke.wGeneratimn 

0:wReserved 

1:wEnablewsubke.weeneratimngwTyiswmperatimnwsymuldwbew

perfmr edwbefmrewprmoessinewtyewfinalwdatawsee entwinwCMACw

 mdeg 

31:20 Reserved 

Nmte:wBefmrewinitiatinewAES256wmperatimn,wtyewdata,wke.,wandwIVw(requiredwmnl.winwCBCw mde)w ustwfirstw

bewwrittenwtmwtyewomrrespmndinewreeistersgwTyen,womnfieurewtyewCTRLwreeisterwandwsetwtyewSTARTwbitwtmw

aotivatewtyewIPwomregwFinall.,wfmrwenor.ptimn,wmnl.wtyewenor.ptimnw mdewneedswtmwbewsetgwFmrwdeor.ptimn,w

ke.wexpansimnwsymuldwbewsetwfirst,wfmllmwedwb.wsettinewtyewdeor.ptimnw mdeg 

23.5.8 AES256 Status Register (STATE) 

Offsetwaddress:w0x44 

Resetwvalue:w0x0000w0000 
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Field Name R/W Description 

0 BUSY R 

Bus.wIndioatimnwBitw(BUSY) 

0:wIPwfree 

1:wIPwbus.wwitywke.wexpansimnwmrwenomdinewmrwdeomdine 

1 KEY_INT_FLG R/W 
Ke.wExpandwFinisywInterruptwFlae 

Writew“0”wtmwolearwKEY_INT_FLG 

2 DATA_INT_FLG R/W 
DatawFinisywInterruptwFlae 

Writew“0”wtmwolearwDATA_INT_FLG 

31:3 Reserved 

23.5.9 AES256 Data Output Register (Dataout_0-3) 

Offsetwaddress:w0x48 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 OUT_0 R/W OutputwCipyertextw0-31 

23.5.10 AES256 Data Output Register (Dataout_4-7) 

Offsetwaddress:w0x4C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 OUT_1 R/W OutputwCipyertextw32-63 

23.5.11 AES256 Data Output Register (Dataout_8-B) 

Offsetwaddress:w0x50 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 OUT_2 R/W OutputwCipyertextw64-95 

23.5.12 AES256 Data Output Register (Dataout_C-F) 

Offsetwaddress:w0x54 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 OUT_3 R/W OutputwCipyertextw96-127 
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24 Cyclic Redundancy Check Computing Unit 

(CRC) 

24.1 Introduction 

Tyewo.oliowredundano.woyeokw(CRC)wom putinewunitwoanweetw8/16/32-bitwCRCw

om putinewresultwb.woaloulatinewtyewinputwdatawtyrmueywawfixedweeneratmrw

pml.nm ial,wwyioywisw ainl.wusedwtmwdeteotwmrwverif.wtyewomrreotnesswandwinteerit.w

mfwtyewdatawafterwtrans issimnwmrwsavineg 

24.2 Functional Description 

24.2.1 Calculation method 

UsewCRC-32w(Etyernet)wpml.nm ial:w0x4C1w1DB7 

(X32+X26+X23+X22+X16+X12+X11+X10+X8+X7+X5+X4+X2+X+1) 

24.2.2 Calculating Time 

⚫ Tyewoaloulatimnwti ewiswfmurwAHBwolmokwo.olesg 

24.2.3 Functional characteristics 

⚫ Prmoessw8-bit,w16-bitwandw32-bitwdata 

⚫ Prmera  ablewCRCwinitialwvalue 

⚫ Independentw32-bitwinput/mutputwreeister 

⚫ Itwoanwbewusedwaswaweeneral-purpmsew8-bitwreeisterwfmrwte pmrar.w

stmraee 

⚫ ReversiblewmptimnwmfwI/Owdata 

⚫ Tyewdatawwidtywoanwbewd.na ioall.wadjustedwtmwreduoewtyewnu berwmfw

ti eswmfwoaloulatinewandwwritine 

⚫ Tyewyieywandwlmwwbitswmfwinputwdatawoanwbewinvertedwinwmrderwtmwadaptwtmw

differentwdatawstmraeew etymdsw(b.te,wyalfwwmrdwmrwwmrd,wlittle-endianw

andwbie-endianws.ste ) 

⚫ Wmrdwmrwb.tewoaloulatimnwoanwbewperfmr ed,wdependinewmnwtyewdifferentw

datawfmr atswwritten 

⚫ Havewinputwbufferwtmwreduoewwaitwo.oleswandwavmidwbuswblmokine 

CRCwunitwomntainswaw32-bitwread/writewreeisterwCRC_DATA,wusedwtmwwritewneww

datawandweivewCRCwom putinewresultsgwEver.wti ewawnewwdatawiswwritten,wtyew

resultwwillwbewawom binatimnwmfwtyewlastwoaloulatimnwresultwandwtyewnewwoaloulatimnw

resultw(Exeoutewmperatimnwfmrwtyewwymlewwmrd)gwCRC_Datawoanwaooesswwmrdwmrw

rieyt-alienedwyalfwwmrdwmrwrieyt-alienedwb.tes,wwyilewmtyerwreeisterswoanwmnl.w

aooessw32wbitsg 
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24.3 Register Address Mapping 

Tablew88wCRCwReeisterwAddresswMappine 

Register name Description Offset address 

CRC_DATA Datawreeister 0x00 

CRC_INDATA Independentwdatawreeister 0x04 

CRC_CTRL Cmntrmlwreeister 0x08 

CRC_INITVAL CRCwinitialwvaluewreeister 0x10 

24.4 Register Functional Description 

24.4.1 Data register (CRC_DATA) 

Offsetwaddress:w0x00 

Resetwvalue:w0xFFFFwFFFF 

Field Name R/W Description 

31:0 DATA R/W 

32-bitwData 

Aswanwinputwreeister:wStmrewtyewnewwdatawmfwCRCwoaloulatmrwwyenwwritineg 

Aswanwmutputwreeister:wReturnwtyewresultswmfwCRCwom putinewwyenwreadineg 

24.4.2 Independent data register (CRC_INDATA) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0000 

Nmte:wTyiswreeisterwdmeswnmtwtakewpartwinwCRCwoaloulatimnwandwoanwstmrewan.wdatag 

24.4.3 Control register (CRC_CTRL) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

0 RST R/S 

ResetwCRCwCaloulatimnwUnit 

Setwtyewdatawreeisterwtmw0xFFFFwFFFFgwItwoanwmnl.wsetwtyiswbit,wwyioywwillwbew

autm atioall.wolearedwtmw0wb.wyardwareg 

0:wInvalid 

1:wResetwReeisterwCRC_DATA 

4:1 Reserved 

Field Name R/W Description 

7:0 INDATA R/W 

Independentw8-bitwData 

Canwbewusedwfmrwte pmrar.wstmraeewmfw1-b.tewdatag 

CRCwrestweeneratedwb.wRSTwbitwmfwtyewreeisterwCRC_CTRLwyaswnmweffeotw

mnwtyiswreeisterg 

31:8 Reserved 
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Field Name R/W Description 

6:5 REVI R/W 

InputwDatawReverse 

Reversewtyewinputwdatawinwdifferentwunitsg 

00:wNmtwreverse 

01:wInwb.te 

10:wInwyalf-wmrd 

11:wInwfull-wmrd 

7 REVO R/W 

OutputwDatawReverse 

0:wNmtwreverse 

1:wReverse 

31:8 Reserved 

24.4.4 CRC Initial Value Register (CRC_INITVAL) 

Offsetwaddress:w0x10 

Resetwvalue:w0xFFFFwFFFF 

Field Name R/W Description 

31:0 VALUE R/W 

InitialwCRCwValue 

TyewCRCwinitialwvaluewiswprmera  able,wandwtyiswbitwiswusedwtmwsetwtyewinitialw

valuewmfwCRCg 
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25 Real-Time Clock (RTC) 

25.1 Introduction 

TyewRTCwomntainswBCD-enomdedwsub-seomnd,wti e,wandwdatewreeisters,walmnew

witywtyeirwomrrespmndinewalar wreeistersgwItwsuppmrtswolmokwoalibratimnwfunotimnw

andwti ewom pensatimng 

25.2 Main Characteristics 

(1) Timebase unit 

(2) Clock calibration 

(3) Subsecond, time and date 

(4) Time error compensation 

(5) Alarm (subsecond, time and date mask) 

(6) Multiple interrupt control 

25.3 Structure Block Diagram 

Fieurew92wRTCwStruoturewBlmokwDiaera  

HSECLK/32

LSICLK

Asynchronous 
prescaler 
7bit

RTC 

calibration

Synchronous 
prescaler
15bit

Subsecond

Calendar

Time and date 
register

Alarm 
Mask

Alarm 

ALRAFLG

RTCCLK

 

25.4 Functional Description 

25.4.1 Timebase unit 

Clock source 

RTCwyaswtwmwolmokwsmuroeswRTC_CLK: 

⚫ InternalwLSICLKw  

⚫ ExternalwHSECLKwor.stalwmsoillatmrwwityw32wdividedwfrequeno. 

DifferentwolmokwsmuroeswarewomnfieuredwviawtyewRTCSRCSELwfieldwinwtyew

RCM_RTCCTRLwreeisterwmfwtyewClmokwCmntrmllerw(RCM)g 

Prescaler 
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Tyewpmwerwomnsu ptimnwmfwRTCwperipyeralwsymuldwbew ini izedwaswfarwasw

pmssiblegwCmnsiderinewtyewpmwerwomnsu ptimn,wdualwpresoalers,w7-bitw

as.noyrmnmuswpresoalerwAPSCwandw15-bitws.noyrmnmuswpresoalerwSPSC,warew

usedwinwRTCg 

RTC_CLKwfirstwpasseswtyrmueywtyewas.noyrmnmuswpresoaler,wandwtyewolmokwafterw

frequeno.wdivisimnwreaoyeswtyews.noyrmnmuswpresoalergwTwmwpresoalerswoanwbew

reasmnabl.womnfieuredwtmweeneratewaw1HzwolmokwtmwprmvidewdategwWyenwtyew

presoalerwiswused,witwiswsueeestedwtyatwtyewas.noyrmnmuswpresoalerwsymuldwbew

adjustedwaswyieywaswpmssiblewtmwreduoewpmwerwomnsu ptimngwTyews.noyrmnmusw

presoaledwvaluewoanwalsmwbewusedwaswtyewrelmadwvaluewmfwtyewsubseomndwomunterg 

25.4.2 Clock calibration 

Clock synchronization 

RTCwoanwrealizewolmokws.noyrmnizatimnwaoomrdinewtmwexternalwyiey-preoisimnw

olmokwandwtyewreeisterwRTC_SHIFTgwTyewdeviatimnwbetweenwRTCwolmokwandw

externalwolmokwiswdeteotedw ainl.wb.waoquirinewtyewti esta pswmfwsubseomndw

ti ewperimdwtwioegwSinoewtyews.noyrmnmuswpresoaledwvaluewiswusedwaswtyewrelmadw

valuewmfwtyewsubseomndwomunter,wandwtyewSFSECwbitwmfwreeisterwRTC_SHIFTwmnl.w

wmrkswinwtyewsubseomndwomunter,wtyewSFSECwbitwoanwbewadjustedwtmwfinel.wtunew

tyewRTCwolmokwandwinoreasewmrwdeoreasewseveralwo.oleswartifioiall.g 

RTC digital calibration 

RTCwusesw220wRTC_CLKwaswawoalibratimnwo.olewb.wdefaultgwInwadditimn,w219wmrw218w

RTC_CLKwoanwbewsetwaswawoalibratimnwo.olewtyrmueywtyewreeisterswAL16CFGwandw

CAL8CFGg 

WyenwLSICLKwiswusedwaswRTC_CLKwolmokwsmuroe,wtyewoalibratimnwo.olewmfwRTCw

oanwbew32ws,w16wswmrw8wsg 

⚫ 16wswoalibratimnwo.ole:wtyewyardwarewsetswRECALF[0]wtmw“0”g 

⚫ 8wswoalibratimnwo.ole:wtyewyardwarewsetswRECALF[1:0]wtmw“00”g 

Takew32wswoalibratimnwo.olewaswanwexa ple,wtyewoalibratimnw eoyanis wiswtmwaddw

mrwreduoewsm ewRTC_CLKwsienalswinwtyewoalibratimnwo.oleg 

⚫ WyenwRECALFwiswused,wtyewRTC_CLKwiswreduoedwb.wRECALFw

RTC_CLKwo.oleswever.w220wRTC_CLKwo.olesg 

⚫ WyenwICALFENwiswusedwandwICALFEN=1,wmnewRTC_CLKwiswaddedw

ever.w211wRTC_CLKg 

⚫ WyenwRECALFwiswusedwandwICALFENwiswenabled,w(512w*wICALFENw–w

RECALF)wRTC_CLKwarewaddedwever.w220wRTC_CLKg 

25.4.3 RTC Write Protection 

Inwmrderwtmwpreventwomuntinewexoeptimnwoausedwb.waooidentalwwrite,wRTCwreeisterw

admptswwritewprmteotimnw eoyanis gwOnl.wwyenwtyewwritewprmteotimnwiswre mved,w
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oanwtyewreeisterwwitywwritewprmteotimnwfunotimnwbewmperatedg 

Afterwpmwer-mn,wRTCwreeisterwwillwenterwtyewwritewprmteotimnwstatewb.wdefaultwandw

tyewprmteotimnwoannmtwbewre mvedwb.ws.ste wresetgwTyewwritewprmteotimnwoanwbew

re mvedwb.wwritinewspeoialwke.wmrdsw‘0xCA’wandw‘0x53’wtmwtyewreeisterw

RTC_WRPROTgwIfwmtyerwke.wmrdswarewwritten,wRTCwwillwi  ediatel.wenablew

writewprmteotimng 

25.4.4 Calendar Register 

RTCwyaswsubseomnd,wti ewandwdatewsyadmwwreeisterswenomdedwb.wBCD,wwyioyw

arewRTC_SUBSEC,wRTC_TIMEwandwRTC_DATEwrespeotivel.gwTyewourrentw

oalendarwoanwbewmbtainedwb.waooessinewtyewsyadmwwreeisterwmrwmbtainedwdireotl.w

frm wtyewoalendarwreeistergwTyewti ews.ste wmfw24wymurswandw12wymurswoanwbew

seleotedwb.wTIMEFCFGwbitwmfwomnfieuratimnwreeisterwRTC_CTRLg 

RTCwupdateswtyewsyadmwwreeisterwandwsetswtyewflaewbitwRSFLGwever.wtwmw

RTC_CLKwo.olesgwWyenwwakinewupwfrm wtyewstmpwmrwstandb.w mde,weenerall.w

tyewsyadmwwreeisterwwillwnmtwbewupdated,wwyioywrequireswwaitinewfmrwupwtmwtwmw

RTC_CLKwo.olesgwTyewresetwmfwsyadmwwreeisterwiswoausedwb.ws.ste wresetg 

Tyewsyadmwwreeisterwisws.noyrmnizedwwitywfAPB1g 

Tyewwa.wtmwreadwtyewoalendarwoanwbewseleotedwb.wRCMCFGwbitwmfwomnfieuratimnw

reeisterwRTC_CTRLg 

RCMCFG=0, read the calendar from the shadow register 

Inwtyisw mde,witwreom  endedwtmwsetwfAPB1w>7*fRTC_CLKg 

Afterwtyewsyadmwwreeisterwiswupdated,wtyewflaewbitwRSFLGwwillwbewsetgwTyew

smftwarewoanwreadwtyewdatewmnl.wafterwtyewbitwRSFLGwiswsetgwEver.wti ewtyewdatew

iswread,wtyewRSFLGwflaewsymuldwbewolearedw anuall.gwTmwensurewtyewnmr alw

readinewmfwoalendarwvalue,witwiswrequiredwtmwreadwtyewsyadmwwreeisterwtwioegwIfwtyew

oalendarwmbtainedwtwioewiswtyewsa e,wtyewoalendarwiswreadwsuooessfull.g 

Wyenwwakinewupwfrm wstmpwmrwstandb.w mde,wsinoewtyewsyadmwwreeisterwiswnmtw

updated,wtyewRSFLGwflaewsymuldwbewolearedwi  ediatel.g 

RCMCFG=1, read the calendar from the calendar counter 

WyenwfAPB1wiswlesswtyanw7*fwRTCCLKwmrwtyews.ste wwakeswupwfrm wlmw-pmwerw

 mde,witwiswreom  endedwtmwreadwtyewoalendarwdireotl.wfrm wtyewoalendarw

omunterg 

IfwRSFLGwflaewbitwiswnmtwsetwtmw1wwyenwreadinewtyewdatewjustwatwtyewstaeewmfw

oyaneewmfwoalendarwomunter,witwiswrequiredwtmwreadwtyewomunterwtwioegwTyerefmre,witw

iswalsmwadvisedwtmwreadwtyewoalendarwomunterwtwioegwWyenwtyewreadwoalendarw

valuewiswtyewsa ewtwioe,witw eanswtyatwtyewoalendarwiswreadwsuooessfull.g 
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25.4.5 Time Compensation 

Duewtmwseasmnalwoyanees,wti ewom pensatimnwiswsm eti eswneededwtmw akewitw

 mrewsuitablewfmrwdail.wneedsgwRTCwinteerateswti ewom pensatimnwunitwandwitsw

su  erwti ewflaegwUserswoanwoymmsewwyetyerwtmwenablewti ewom pensatimnw

aoomrdinewtmwtyeirwmwnwneedsg 

B.wsettinewSTCCFGwbitwmfwtyewreeisterwRTC_CTRL,wtyewsu  erwti ewwillw

inoreasewb.w1wymur;wb.wsettinewWTCCFGwbitwmfwtyewreeisterwRTC_CTRL,wtyew

winterwti ewwillwdeoreasewb.w1wymurgwBAKPwflaewiswusedwtmwreomrdwwyetyerwtyew

su  erwti ewiswsetg 

25.4.6 Programmable Alarm 

Aswawreal-ti ewolmok,wRTCwinteerateswalar wfunotimn,wandwitwrunsw ainl.wtyrmueyw

alar womnfieuratimnwreeisterwandwalar w askwinwom binatimnwwitywdatewreeisterg 

Cmnfieurewtyewalar wandwalar w askwtyrmueywtyewreeisterswRTC_ALRMAwandw

RTC_ALRMASS,wandwtyewalar w askwinfmr swRTCwtmwpa.wattentimnwtmwtyewti ew

perimdwmfwtyewalar gwAfterwtyewalar wfunotimnwiswenabled,wtyewalar wwillwbew

trieeeredwmnl.wwyenwtyewomnoernedwti ewperimdwreaoyeswtyewsetwvaluegwAtwtyisw

ti e,wtyewalar wflaewiswsetgwIfwtyewalar winterruptwiswenabled,wtyewinterruptw

prmoessinewwillwbewtrieeeredg 

Seleotw“seomnds”waswtyewti ewperimdwmfwtyewalar ,wandwmnl.wwyenwtyew

s.noyrmnmuswpresoalerwvaluewiswereaterwtyanw3,woanwtyewalar wmperatewnmr all.g 

Nmte:wAwresetwoausedwb.wanwRTCwalar weventwexitinewStandb.w mdewwillwnmtwtrieeerwtyewRCMwresetwflaeg 

25.4.7 RTC Reset 

Certainwbitswinwtyewsyadmwwoalendarwreeistersw(RTC_SUBSEC,wRTC_TIME,wandw

RTC_DATA)wandwtyewRTCwstatuswreeisterw(RTC_STS)warewresetwtmwtyeirwdefaultw

valueswb.wallwavailablews.ste wresetwsmuroesgw  

Inwomntrast,wtyewfmllmwinewreeisterswarewresetwtmwtyeirwdefaultwvalueswb.wanwRTCw

dm ainwresetwandwarewunaffeotedwb.waws.ste wreset:wRTCwCurrentwCalendarw

Reeister,wRTCwCmntrmlwReeisterw(RTC_CTRL),wPresoalerwReeisterw(RTC_PSC),w

RTCwCalibratimnwReeisterw(RTC_CAL),wRTCwSyiftwReeisterw(RTC_SHIFT)wandw

Alar wAwReeisterw(RTC_ALRMASSw/wRTC_ALRMA)g 

WyenwanwRTCwdm ainwresetwmoours,wtyewRTCwstmpswmperatine,wandwallwRTCw

reeisterswarewsetwtmwtyeirwresetwvaluesg 

25.5 Register Address Mapping 

Tablew89wRTCwReeisterwAddresswMappine 

Register name Description Offset address 

RTC_TIME RTCwTi ewReeister 0x00 
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Register name Description Offset address 

RTC_DATA RTCwDatewReeister 0x04 

RTC_CTRL RTCwCmntrmlwReeister 0x08 

RTC_STS RTCwStatuswReeister 0x0C 

RTC_PSC RTCwPresoalerwReeister 0x10 

RTC_ALRMA RTCwAlar wAwReeister 0x1C 

RTC_WRPROT RTCwWritewPrmteotimnwReeister 0x24 

RTC_SUBSEC RTCwSubseomndwReeister 0x28 

RTC_SHIFT RTCwSyiftwReeister 0x2C 

RTC_CAL RTCwCalibratimnwReeister 0x3C 

RTC_ALRMASS RTCwAlar wAwSubseomndwReeister 0x44 

25.6 Register Functional Description 

25.6.1 RTC Time Register (RTC_TIME) 

Offsetwaddress:w0x00w  

Pmwer-mnwresetwvalue:w0x0000w0000w  

S.ste wresetwvalue:w0xXXXXwXXXX 

RTC_TIMEwiswdatewti ewsyadmwwreeister,wandwtyiswreeisterwoanwbewwrittenwmnl.winw

initializatimnw mdewtmwbewputwinwwritewprmteotimnwstateg 

Field Name R/W Description 

3:0 SECU R/W Setwtyewvaluewmfwtyewseomndwunitswdieit,wstmredwinwBCDwfmr at 

6:4 SECT R/W Setwtyewvaluewmfwtyewseomndwtenswdieit,wstmredwinwBCDwfmr at 

7 Reserved 

11:8 MINU R/W Setwtyewvaluewmfwtyew inutewunitswdieit,wstmredwinwBCDwfmr at 

14:12 MINT R/W Setwtyewvaluewmfwtyew inutewtenswdieit,wstmredwinwBCDwfmr at 

15 Reserved 

19:16 HRU R/W Setwtyewvaluewmfwtyewymurwunitswdieit,wstmredwinwBCDwfmr at 

21:20 HRT R/W Setwtyewvaluewmfwtyewymurwtenswdieit,wstmredwinwBCDwfmr at 

22 TIMEFCFG R/W 

Ti ewFmr at 

0:wAMwmrw24-ymurws.ste  

1:wPM 

31:23 Reserved 

25.6.2 RTC Date Register (RTC_DATE) 

Offsetwaddress:w0x04w  

Resetwvalue:w0x0000w2101 
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RTC_DATEwiswdatewsyadmwwreeister,wandwtyiswreeisterwoanwbewwrittenwmnl.winw

initializatimnw mdewtmwbewputwinwwritewprmteotimnwstateg 

Field Name R/W Description 

3:0 DAYU R/W Setwtyewvaluewmfwtyewda.wunitswdieit,wstmredwinwBCDwfmr at 

5:4 DAYT R/W Setwtyewvaluewmfwtyewda.wtenswdieit,wstmredwinwBCDwfmr at 

7:6 Reserved 

11:8 MONU R/W Setwtyewvaluewmfwtyew mntywunitswdieit,wstmredwinwBCDwfmr at 

12 MONT R/W Setwtyewvaluewmfwtyew mntywtenswdieit,wstmredwinwBCDwfmr at 

15:13 WEEKSEL R/W 

WeekwDa.wUnitswSeleot 

000:wDisable 

001:wMmnda. 

010:wTuesda. 

… 

111:wSunda. 

19:16 YRU R/W Setwtyewvaluewmfwtyew.earwunitswdieit,wstmredwinwBCDwfmr at 

23:20 YRT R/W Setwtyewvaluewmfwtyew.earwtenswdieit,wstmredwinwBCDwfmr at 

31:24 Reserved 

25.6.3 RTC Control Register (RTC_CTRL) 

Offsetwaddress:w0x08w  

Pmwer-mnwresetwvalue:w0x0000w0000w  

S.ste wresetwvalue:w0xXXXXwXXXX 

Nmte: 

(1)wTyewbitsw7,w6wandw4wmfwtyiswreeisterwoanwbewwrittenwmnl.winwinitializatimnw mdeg 

(2)wItwiswnmtwreom  endedwtmwrewritewtyiswreeisterwwyenwtyewnu berwmfwymurswinwtyewdatewinoreases,wwyioyw

iswbeoausewtyewomrreotwinore entwmfwymursw a.wbew askedg 

(3)wTyewwrittenwvalueswmfwSTCCFGwandwWTCCFGwwillwtakeweffeotwfrm wnextwseomndg 

(4)wTyiswreeisterwiswunderwwritewprmteotimng 

Field Name R/W Description 

4:0 Reserved 

5 RCMCFG R/W 

ReadwCalendarwValuewMmdewCmnfieure 

0:wTyewoalendarwvaluewiswreadwfrm wtyewsyadmwwreeister,wandwtyewsyadmww

reeisterwiswupdatedwever.wtwmwRTCCLKwo.oles 

1:wTyewoalendarwvaluewiswreadwfrm wtyewoalendarwomunter 

Ifwtyewolmokwfrequeno.wmfwAPB1wiswlmwerwtyanwsevenwti eswmfwRTCCLKw

frequeno.,wRCMCFGw ustwbewsetwtmw1g 

6 TIMEFCFG R/W 

Ti ewFmr atwCmnfieure 

0:w24-ymur/da.wfmr at 

1:wAM/PMwti ewfmr at 

7 Reserved 
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Field Name R/W Description 

8 ALREN R/W 

Alar wAwFunotimnwEnable 

0:wDisable 

1:wEnable 

11:9 Reserved 

12 ALRIEN R/W 

Alar wAwInterruptwEnable 

0:wDisable 

1:wEnable 

13 Reserved 

14 WUTIEN R/W 

WakeupwTi erwInterruptwEnable 

0:wDisable 

1:wEnable 

15 Reserved 

16 STCCFG W 

Su  erwTi ewCyaneewCmnfieure 

Tyewbitwwillwalwa.swbew0winwtyewreadinewprmoess;wifwtyiswbitwiswsetwnmtwinwtyew

initializatimnw mde,wtyewdatewti ewwillwinoreasewb.w1g 

0:wInvalid 

1:wTyewourrentwti ewinoreaseswb.w1wymurwtmwoalibratewtyewsu  erwti ew

oyanee 

17 WTCCFG W 

WinterwTi ewCyaneewCmnfieure 

Tyewbitwwillwalwa.swbew0winwtyewreadinewprmoess;wifwtyiswbitwiswsetwnmtwinwtyew

initializatimnw mde,wandwHRxwmfwRCT_TIMEwreeisterwisw0,wtyiswbitwisw

invalid,wandwifwHRxwiswnmtw0,wtyewdatewti ewwillwdeoreasewb.w1g 

0:wInvalid 

1:wTyewourrentwti ewdeoreaseswb.w1wymurwtmwoalibratewtyewwinterwti ew

oyanee 

18 BAKE R/W 

BaokupwValuewSetup 

Tyiswbitwindioateswwyetyerwtyewsu  erwti ewyaswoyaneedwandwiswwrittenw

b.wtyewuserg 

31:19 Reserved 

25.6.4 RTC Status Register (RTC_STS) 

Offsetwaddress:w0x0Cw  

Pmwer-mnwresetwvalue:w0x0000w0007w  

S.ste wreset:w0xXXXXwXXXX 

Tyiswreeisterw(exoeptwRTC_STS[13:8]wbit)wiswinwwritewprmteotimnwstateg 

Field Name R/W Description 

0 
ALRWFL

G 
R 

Alar wAwWritewFlae 

WyenwALREN=0wfmrwRTC_CTRL,wtyewvaluewmfwAlar wAwwillwoyaneew

andwtyiswbitwwillwbewsetwtmw“1”wb.wyardwareg 

Tyiswbitwiswolearedwb.wyardwarewinwinitializatimnw mdeg 

0:wAlar wAwoannmtwbewupdated 

1:wAlar wAwoanwbewupdated 

2:1 Reserved 
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Field Name R/W Description 

3 SOPFLG R 

SyiftwOperatimnwPendinewFlae 

0:wNmtwmoourred 

1:wOoourred 

Tyiswflaewiswi  ediatel.wsetwtmw1wb.wyardwarewwyenwawsyiftwmperatimnw

iswinitiatedwb.wwritinewtmwtyewRTC_SHIFTwreeistergwItwiswolearedwb.w

yardwarewupmnwom pletimnwmfwtyewomrrespmndinewsyiftwmperatimngw

WritinewtmwtyewSOPFLGwyaswnmweffeotg 

4 
INITSFL

G 
R 

DatewInitializatimnwStatewFlae 

Wyenwtyew“.ear”wfieldwinwtyewdatewiswnmtw“0”,wtyiswbitwwillwbewsetwb.w

yardwareg 

0:wNmtwmoourred 

1:wOoourred 

5 RSFLG RC_W0 

DatewandwSyadmwwReeisterswS.noyrmnizatimnwFlae 

Flae） 

Wyenwtyewomntentwinwtyewdatewreeisterwiswompiedwtmwtyewsyadmww

reeistersw(RTC_SUBSEC,wRTC_TIMEwandwRTC_DATE),wtyiswbitwisw

setwtmw1wb.wyardware;wwyenwsyiftinewmperatimnwiswpendinew

(SOPFLG=1)wmrwiswinwtyew mdewtyatwtyewsyadmwwreeisterwiswienmredw

(RCMCFG=1),wtyiswbitwiswolearedwb.wyardwarewinwinitializedw mde;w

tyiswbitwoanwalsmwbewolearedwb.wsmftwareg 

Tyiswbitwiswolearedwb.wyardware/smftwarewinwinitializatimnw mdeg 

0:wNmtws.noyrmnized 

1:wS.noyrmnized 

6 
RINITFL

G 
R 

DatewReeisterwInitializatimnwFlae 

Tyiswbitwiswsetwtmw“1”,wRTCwiswinwinitializatimnwstate,wandwtyewti e,wdatew

andwpresoalerwreeisterswoanwbewupdatedg 

0:wNmtwinitialized 

1:wInitialized 

7 INITEN R/W 

InitializatimnwMmdewEnable 

0:wFreewrunninew mde 

1:wInitializatimnw mde;witwoanwbewusedwtmwprmera wRTC_TIME,w

RTC_DATEwandwRTC_PSCgwTyewomunterwstmpswomuntine,wandwafterw

INITENwiswreset,wtyewomunterwwillwstartwomuntinewfrm wawnewwvalueg 

8 
ALRAFL

G 
RC_W0 

Alar wAwMatoywFlae 

WyenwRTC_TIMEwandwRTC_DATEw atoywAlar wAwReeisterw

RTC_ALRMA,wtyiswflaewiswsetwb.wyardwareg 

Tyiswflaewoanwbewolearedwb.wwritinew0wb.wsmftwareg 

15:9 Reserved 

16 
RCALPF

LG 
R 

ReoalibratimnwPendinewFlae 

WyenwtyewsmftwarewwriteswtmwRTC_CAL,wtyiswbitwiswsetwtmw1w

autm atioall.,wandwtyewRTC_CALwreeisterwiswlmokedg 

Tyiswbitwwillwreturnw0wwyenwmtyerwnewwoalibratimnwsettinewisw

perfmr edg 

31:17 Reserved 

25.6.5 RTC Prescaler Register (RTC_PSC) 

Offsetwaddress:w0x10w  

Pmwer-mnwresetwvalue:w0x007Fw00FFw  
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S.ste wreset:w0xXXXXwXXXX 

Tyewreeisterwoanwmnl.wbewwrittenwinwtyewinitializatimnw mde,wandwtyewinitializatimnw

 ustwbewom pletedwb.wtwmwindependentwwritewaooesses,wandwtyewreeisterwiswinw

writewprmteotimnwstateg 

Field Name R/W Description 

14:0 SPSC R/W 
S.noyrmnmuswPresoalerwCmeffioient 

ok_sprewfrequeno.=ok_aprewfrequeno./(SPSC+1) 

15 Reserved 

22:16 APSC R/W 
As.noyrmnmuswPresoalerwCmeffioient 

ok_aprewfrequeno.=RTCCLKwfrequeno./(APSC+1) 

31:23 Reserved 

25.6.6 RTC Alarm A Register (RTC_ALRMA) 

Offsetwaddress:w0x1C 

Pmwer-mnwresetwvalue:w0x0000w0000 

S.ste wreset:w0xXXXXwXXXX 

Tyiswreeisterwoanwbewwrittenwmnl.wwyenwALRWFLGwmfwRTC_STSwiswsetwtmw1wmrwinw

initializatimnw mde,wandwitwiswinwwritewprmteotimnwstateg 

Field Name R/W Description 

3:0 SECU R/W Setwtyewvaluewmfwtyew inutewunitswdieit,wstmredwinwBCDwfmr at 

6:4 SECT R/W Setwtyewvaluewmfwtyewseomndwtenswdieit,wstmredwinwBCDwfmr at 

7 SECMEN R/W 

Alar wAwSeomndswMaskwEnable 

0:wIfwtyew“seomnd”w atoyes,wsetwAlar wA 

1:wMaskwtyeweffeotwmfwtyew“seomnd”wvaluewmnwAlar wA 

11:8 MINU R/W Setwtyewvaluewmfwtyew inutewunitswdieit,wstmredwinwBCDwfmr at 

14:12 MINT R/W Setwtyewvaluewmfwtyew inutewtenswdieit,wstmredwinwBCDwfmr at 

15 MINMEN R/W 

Alar wAwMinuteswMaskwEnable 

0:wIfwtyew“ inute”w atoyes,wsetwAlar wA 

1:wMaskwtyeweffeotwmfwtyew“ inute”wvaluewmnwAlar wA 

19:16 HRU R/W Setwtyewvaluewmfwtyewymurwunitswdieit,wstmredwinwBCDwfmr at 

21:20 HRT R/W Setwtyewvaluewmfwtyewymurwtenswdieit,wstmredwinwBCDwfmr at 

22 TIMEFCFG R/W 

Ti ewFmr atwCmnfieure 

0:wAMwmrw24-ymurws.ste  

1:wPM 

23 HRMEN R/W 

Alar wAwHmurwMaskwEnable 

0:wIfwtyew“ymur”w atoyes,wsetwAlar wA 

1:wMaskwtyeweffeotwmfwtyew“ymur”wvaluewmnwAlar wA 

27:24 DAYU R/W Setwtyewvaluewmfwtyewda.wunitswdieit,wstmredwinwBCDwfmr at 

29:28 DAYT R/W Setwtyewvaluewmfwtyewda.wtenswdieit,wstmredwinwBCDwfmr at 

30 WEEKSEL R/W 

DatewSeleot 

0:wDAYUw eanswda.s 

1:wDAYUw eanswtyewnu berwmfwweeksgwInwtyiswoase,wDAYTw[1:0]wisw

invalidg 



 

wwwwgeeey.gom w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w Paeew 363 

Field Name R/W Description 

31 DAYEMEN R/W 

Alar wAwDatewMaskwEnable 

0:wIfwtyewdate/weekw atoyes,wsetwAlar wA 

1:wMaskwtyeweffeotwmfwtyewdate/weekwvaluewmnwAlar wA 

25.6.7 RTC Write Protection Register (RTC_WRPROT) 

Offsetwaddress:w0x24w  

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

15:0 KEY W 

WritewPrmteotimnwKe.wValuewSetup 

Tyiswb.tewiswwrittenwb.wsmftware;wreadwtyiswb.tewandwitwiswalwa.sw0x00g 

Writew0xCAwandw0x53winwsequenoewtmwre mvewtyewwritewprmteotimnwmfwtyew

RTCwreeister;wwyenwwritinewmtyerwvalues,wtyewRTCwreeisterwenterswtyewwrite-

prmteotedwstateg 

31:16 Reserved 

25.6.8 RTC Subsecond Register (RTC_SUBSEC) 

Offsetwaddress:w0x28w  

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

15:0 SUBSEC R 

SubwSeomndwValuewSetup 

SUBSECwiswtyewvaluewmfws.noyrmnmuswpresoalerwomuntergwItwiswdeter inedw

b.wtyewfmllmwinewfmr ula: 

Subseomndwvalue=(SPSC-SUBSEC)/(SPSC+1) 

Afterwmnewsyiftwmperatimnwiswperfmr ed,wSUBSECw a.wbewereaterwtyanw

SPSCgwTyewomrreotwti e/datewiswmnewseomndwlesswtyanw

RTC_TIME/RTC_DATEg 

31:16 Reserved 

25.6.9 RTC Shift Register (RTC_SHIFT) 

Offsetwaddress:w0x2Cw  

Pmwer-mnwresetwvalue:w0x0000w0000w  

S.ste wresetwvalue:w0xXXXXwXXXX 

Tyiswreeisterwiswinwwritewprmteotimnwstateg 

Field Name R/W Description 

14:0 SFSEC W 

SubtraotwawFraotimnwmfwawSeomndwSetup 

Tyiswbitwfieldwiswwrite-mnl.;wreadinewtyiswb.tewalwa.swreturnsw0gwWritesw

tmwtyiswbitwarewienmredwwyenwanwmperatimnwiswinwprmeressg 

TyewsetwSFSECwvaluewwillwbewaddedwtmwtyews.noyrmnmuswpresoalerw

omuntergwIfwtyewomunterwomuntswdmwn,wtyewolmokwwillwbewdela.ed,wandw

tyewdela.wti ewiswdeter inedwb.wtyewfmllmwinewfmr ula: 

Dela.w(seomnds)=SFSEC/(SPSC+1) 

Wyenwitwtakesweffeotwatwtyewsa ewti ewwitywADD1SECEN,wadvanoew

tyewolmokwandwawfraotimnwmfwawseomndwwillwbewadded;wtyewspeoifiowaddedw

valuewiswdeter inedwb.wtyewfmllmwinewfmr ula: 

Advanoe(seomnds)=(1-(SFSEC/(SPSC+1))) 

CmnduotwwritewmperatimnwtmwtyiswbitwandwRSFLGwbitwoanwbewolearedgw

TyewsmftwarewkeepswrunninewuntilwRSFLGwiswsetwtmw1wtmwensurewtyatwtyew

valuewmfwtyewsyadmwwreeisterwisws.noyrmnizedwwitywtyewsyiftwti eg 
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Field Name R/W Description 

30:15 Reserved 

31 ADD1SECEN W 

AddwOnewSeomndwEnable 

0:wNmtwadd 

1:wTyewolmok/datewinoreaseswb.wmnewseomnd 

Tyiswbitwfieldwiswwrite-mnl.;wreadinewtyiswb.tewalwa.swreturnsw0gwWritesw

tmwtyiswbitwarewienmredwwyenwanwmperatimnwiswinwprmeressg 

Wyenwitwtakesweffeotwatwtyewsa ewti ewwitywSFSEC,witwoanwinoreasew

tyewvaluewmfwtyewolmokwb.wawfraotimnwmfwawseomndg 

25.6.10 RTC Calibration Register (RTC_CAL) 

Offsetwaddress:w0x3Cw  

Pmwer-mnwresetwvalue:w0x0000w0000w  

S.ste wresetwvalue:w0xXXXXwXXXX 

Tyiswreeisterwiswinwwritewprmteotimnwstateg 

Field Name R/W Description 

8:0 RECALF R/W 

ReduoedwCalibratimnwFrequeno. 

Reduoewdatewfrequeno.:wMaskwRECALFwpulseswwityinw220wRTCCLKw

pulsesw(32seowifwtyewmutputwfrequeno.wisw32768wHz)wandwtyewdatew

frequeno.wwillwbewreduoedw(tyewresmlutimnwisw0g9537wpp )gwInoreasewdatew

frequeno.:wItwtakesweffeotwatwtyewsa ewti ewwitywICALFENg 

12:9 Reserved 

13 CAL16CFG R/W 

16wSeomndwCalibratimnwC.olewPerimdwCmnfieure 

WyenwCAL16CFGwiswsetwtmw1,w16-seomndwoalibratimnwo.olewiswused,wandw

itwoannmtwbewsetwtmw1watwtyewsa ewti ewwitywCAL8CFGwbitg 

WyenwCAL16CFG=1,wRECALF[0]wiswalwa.sw0g 

14 CAL8CFG R/W 

8wSeomndwCalibratimnwC.olewPerimdwCmnfieure 

WyenwCAL8CFGwiswsetwtmw1,w8-seomndwoalibratimnwo.olewiswused,wandwitw

oannmtwbewsetwtmw1watwtyewsa ewti ewwitywCAL16CFGwbitg 

WyenwCAL8CFG=1,wRECALF[1:0]wiswalwa.sw00g 

15 ICALFEN R/W 

InoreasewCalibratimnwFrequeno.wEnable 

0:wRTCCLKwpulsewiswnmtwinoreased 

1:wOnewRTCCLKwpulsewiswinoreasedw(tyewfrequeno.winoreaseswb.w488g5w

pp )wever.w211wpulses 

Itwtakesweffeotwatwtyewsa ewti ewwitywRECALF,wandwwyenwtyewresmlutimnw

iswyiey,wtyewdatewfrequeno.wwillwbewreduoedgwIfwtyewinputwfrequeno.wisw

32768wHz,wtyewnu berwmfwRTCCLKwpulseswaddedwwityinwtyew32-seomndw

windmwwiswdeter inedwb.wtyewfmllmwinewfmr ula:w(512w*wICALFEN)w–w

RECALFg 

31:16 Reserved 

25.6.11 RTC Alarm A Subsecond Register (RTC_ALRMASS) 

Offsetwaddress:w0x44w  

Pmwer-mnwresetwvalue:w0x0000w0000w  

S.ste wreset:w0xXXXXwXXXX 

Tyiswreeisterwoanwbewwrittenwmnl.wwyenwALRENwmfwRTC_CTRLwreeisterwiswresetwmrw

iswinwinitializatimnw mdeg 

Tyiswreeisterwiswinwwritewprmteotimnwstateg 



 

wwwwgeeey.gom w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w Paeew 365 

Field Name R/W Description 

14:0 SUBSEC R/W 

SubwSeomndwValuewSetup 

Tyewsubseomndwvaluewiswom paredwwitywtyewvaluewinwtyews.noyrmnmusw

presoalerwomunterwtmwdeter inewwyetyerwtmwaotivatewtyewalar wA,wandwmnl.w

tyewbitswfrm w0wtmwMASKSEL-1warewom paredg 

23:15 Reserved 

27:24 MASKSEL R/W 

MaskwtyewMmst-sienifioantwBitswStartinewatwTyiswBitwSeleot 

0000:wAlar wAwiswnmtwom paredgwTyewalar wiswsetwwyenwtyewseomndwunitwisw

inoreaseswb.w1g 

0001:wWyenwom parinewfmrwAlar wA,wSUBSECw[14:1]warewienmred,wandw

mnl.wSUBSECw[0]wiswusedg 

0010:wWyenwom parinewfmrwAlar wA,wSUBSECw[14:2]warewienmred,wandw

mnl.wSUBSECw[1:0]warewusedg 

0011:wWyenwom parinewwitywAlar wA,wSUBSECw[14:3]warewienmred,wandw

mnl.wSUBSECw[2:0]warewusedg 

… 

1100:wWyenwom parinewwitywAlar wA,wSUBSECw[14:12]warewienmred,wandw

mnl.wSUBSECw[11:0]warewusedg 

1101:wWyenwom parinewwitywAlar wA,wSUBSECw[14:13]warewienmred,wandw

mnl.wSUBSECw[12:0]warewusedg 

1110:wWyenwom parinewwitywAlar wA,wSUBSECw[14]wiswienmred,wandwmnl.w

SUBSECw[13:0]warewusedg 

1111:wWyenwom parinewAlar wA,w15wSUBSECwbitswallwtakewpartwin,wandw

tyewalar woanwbewaotivatedwmnl.wwyenwallwmfwtye w atoyg 

Tyews.noyrmnmuswomunterwmverrunwbitw(Bitw15)wiswneverwom paredgwTyiswbitw

iswnmtw0wmnl.wafterwsyiftwmperatimng 

31:28 Reserved 
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26 Hash Algorithm (SHA256) 

26.1 Introduction 

SHA-256w(SeourewHasywAlemrity w256-bit)wiswawor.ptmerapyiowyasywfunotimnwandw

awpartwmfwtyewSHA-2wfa il.gwInteeratinewanwSHA-256w mdulewintmwanwMCU,witw

prmvideswtyews.ste wwityweffioientwandwseourewyasywom putatimnwoapabilities,w

andwoanwbewappliedwinwseourit.-relatedwsoenarimswsuoywaswdatawinteerit.w

verifioatimn,wdieitalwsienatures,wandwpasswmrdwstmraeegwHardwarewi ple entatimnw

mfwtyewSHA-256walemrity wsienifioantl.wi prmveswom putatimnwspeedwom paredw

tmwsmftwarewi ple entatimnwwyilewreduoinewtyewCPUwlmadgwTyew axi u w

 essaeewlenetywisw63w*w256wbits,wwityweaoyw essaeewblmokwyavinewawlenetywmfw

512wbitsg 

26.2 Main Characteristics 

(1) Supports little-endian mode (0x6463 6261). 

(2) Supports the SHA-256 algorithm. 

(3) Supports segmented transmission.  

The HASH computation module processes one data block at a time. If 

the message length exceeds the size of one data block, the message 

must be divided into multiple blocks for processing. The computation 

can be performed through multiple transmissions of message data; 

however, the first several transmissions must consist of complete data 

blocks, and the final data block must be padded. The total message 

length is transmitted with the last block. 

(4) Supports single-block computation only.  

During multi-block computations, the result from the previous 

computation must be loaded into the DIGEST register for the current 

hash calculation. 

26.3 Register Address Mapping 

Tablew90wSHAwReeisterwAddresswMappine 

Register name Description Offset address 

REV_REG VersimnwReeister 0x00 

CTRL_REG Cmntrmlwreeister 0x04 

STATUS_REG Statuswreeister 0x08 

BLKCNT_REG BlmokwNu berwReeister 0x0C 
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Register name Description Offset address 

DILH_REG DILHwReeister 0x10 

DILL_REG DILLwReeister 0x14 

DIN_REG InputwDatawReeister 0x18 

DOUT_H0_REG OutputwDatawReeisterw0 0x1C 

DOUT_H1_REG OutputwDatawReeisterw1 0x20 

DOUT_H2_REG OutputwDatawReeisterw2 0x24 

DOUT_H3_REG OutputwDatawReeisterw3 0x28 

DOUT_H4_REG OutputwDatawReeisterw4 0x2C 

DOUT_H5_REG OutputwDatawReeisterw5 0x30 

DOUT_H6_REG OutputwDatawReeisterw6 0x34 

DOUT_H7_REG OutputwDatawReeisterw7 0x38 

DOUT_H8_REG OutputwDatawReeisterw8 0x3C 

DOUT_H9_REG OutputwDatawReeisterw9 0x40 

DOUT_H10_REG OutputwDatawReeisterw10 0x44 

DOUT_H11_REG OutputwDatawReeisterw11 0x48 

DOUT_H12_REG OutputwDatawReeisterw12 0x4C 

DOUT_H13_REG OutputwDatawReeisterw13 0x50 

DOUT_H14_REG OutputwDatawReeisterw14 0x54 

DOUT_H15_REG OutputwDatawReeisterw15 0x58 

DIGEST_REG IVwReeister 0x5C 

26.4 Register Functional Description 

26.4.1 Version Register (REV_REG) 

Offsetwaddress:w0x00w  

Resetwvalue:w0x0001w0000w  

Field Name R/W Description 

7:0 MIN R 
Minmrwrevisimn 

Indioateswnmn-RTLwoyaneesw(fmrwexa ple,wplatfmr ,wdmou ent)g 

15:8 MID R 
Middlewrevisimn 

Indioateswfir ware-invisiblewRTLwoyaneesg 

23:16 MAJ R 
Majmrwrevisimn 

Indioateswfir ware-invisiblewRTLwoyaneesg 

31:24 Reserved 

26.4.2 Control Register (CTRL_REG) 

Offsetwaddress:w0x04 
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Resetwvalue:w0x0000w0000 

Field Name R/W Description 

0 OP_START R/W 

StartwawNewwOperatimnw  

OP_STARTw ustwbewsetwtmwyieywafterwallwmtyerwreeisterswyavewbeenw

writtengwOP_STARTwwillwbewolearedwinwtyewnextwo.oleg 

1 IE R/W 

WyetyerwtmwEnablewOP_DONEwInterrupt 

0:wDisable 

1:wEnable 

5:2 TYPE R/W 

HasywAlemrity wT.pes 

2:wSHA_256 

Otyers:wReserved 

6 INIwMODE R/W 

HasywInitialwMmde 

0 :wInitializatimnw mde 

1 :wNmn-initializatimnw mde 

7 PADwMODE R/W 

HasywPadwMmde 

0 :wPadw mde 

1 :wNmn-padw mde 

31:8 Reserved 

26.4.3 Status Register (STATUS_REG) 

Offsetwaddress:w0x08w  

Resetwvalue:w0x0000w0000 

Field Name R/W  Description 

0 OP_DONE R/W 

OperatimnwDmne 

OP_DONEwiswreadwasw1wwyenwtyewmperatimnwom pletes,wandwiswresetwatw

tyewstartwmfwawnewwmperatimngwWritinew0wtmwOP_DONEwolearswbmtyw

OP_DONEwandwINTRgw w  

1 BUSY R 

HasywBus. 

BUSYwisw1wwyenwtyewHasywmperatimnwiswinwprmeressgwAswlmnewaswBUSYw

isw1,wan.wreeisterwomnfieuratimnwmrwatte ptwtmwstartwawnewwmperatimnwwillw

bewienmredg 

2 INTR R CaloulatimnwCm pletedwInterruptwStatus 

31:3 Reserved 

26.4.4 Block Number Register (BLKCNT_REG) 

Offsetwaddress:w0x0Cw  

Resetwvalue:w0x0000w0001 

Field Name R/W  Description 

5:0 BLKN R/W 

MessaeewBlmokswtmwbewPrmoessed 

Tyewblmokwlenetywisw512wbits,wandwtyiswIPwsuppmrtswmnl.wsinele-blmokw

om putatimng 

31:6 Reserved 

26.4.5 DILH Register (DILH_REG) 

Offsetwaddress:w0x10w  

Resetwvalue:w0x0000w0000 
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Field Name R/W  Description 

31:0 DILH R/W 
LenetywmfwInputwMessaeewHieyw32wbits 

Usedwmnl.wfmrwtyewfinalwmperatimn,winwbitsg 

26.4.6 DILL Register (DILL_REG) 

Offsetwaddress:w0x14w  

Resetwvalue:w0x0000w0000 

Field Name R/W  Description 

31:0 DILL R/W 
LenetywmfwInputwMessaeewLmww32wbits 

Usedwmnl.wfmrwtyewfinalwmperatimn,winwbitsg 

26.4.7 Input Data Register (DIN_REG) 

Offsetwaddress:w0x18w  

Resetwvalue:w0x0000w0000 

Field Name R/W  Description 

31:0 DIN W InputwMessaeewReeister 

26.4.8 Output Data Register y (DOUT_Hy_REG)(y=0…15) 

Offsetwaddress:w0x1C+4. 

Resetwvalue:w0x0000w0000 

Field Name R/W  Description 

31:0 DOUT_. R 
OutputwMessaeewReeisterw. 

Nmte:wSHA256wuseswH0~H7w(0x1C+4zw(z=0…7)) 

26.4.9 IV Register (DIGEST_REG) 

Offsetwaddress:w0x5C 

Resetwvalue:w0x0000w0000 

Field Name R/W  Description 

31:0 IV W 

INIwMmdewHieywfmrwDieest 

WyenwtyewINI_MODEwsienalwiswassertedwyiey,wtyewwrittenwomntentw

willwbewlmadedwintmwtyewDIGESTwreeisterwfmrwuseg 

Nmte:wFmrwSHA-256,wtyewDIGESTwreeisterw ustwbewreadw8wti esg 
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27 Chip Electronic Signature 

27.1 Introduction 

TyewoyipweleotrmniowsienaturewinoludeswFlasywoapaoit.winfmr atimnwmfw ainw

 e mr.wandwdataw e mr.waswwellwasw96-bitwuniquewoyipwID,wwyioywyavewbeenw

writtenwintmwtyews.ste w e mr.wareawmfwtyewoyipwbefmrewleavinewtyewfaotmr.,wandw

arewread-mnl.wandwoanwnmtwbew mdifiedwb.wusersg 

27.2 Functional Description 

Mainwusewmfw96-bitwoyipwID: 

⚫ Usedwaswserialwnu ber 

⚫ Aswtyewpasswmrd,wwyenwwritinewtyewflasyw e mr.,wtyewomdewandw

passwmrdwoanwbewom binedwb.walemrity wtmwi prmvewtyewseourit.wmfwtyew

omdeswinwFlasyg 

⚫ Usedwfmrwstartupwomnfieuratimn 

⚫ Tyewreferenoewnu berwprmvidedwb.wtyewidentit.wlabelwiswuniquewtmwan.w

MCUwseriesgwUserswoannmtwoyaneewtyewuniquewIDwunderwan.w

oirou stanoesgwAoomrdinewtmwdifferentwusaees,wuserswoanwoymmsewtmw

readwtyewidentit.wlabelwinwb.te,wyalfwwmrd,wmrwfullwwmrdg 

27.3 Register Functional Description 

27.3.1 96-bit unique chip ID 

Basewaddress:w0x1FFFwF440 

Offsetwaddress:w0x00 

Field Name R/W Description 

31:0 U_ID[31:0] R UniquewIdentifierwbitsw31:0 

Offsetwaddress:w0x04 

Read-mnl.,wtyewvaluewyaswbeenwpreparedwbefmrewleavinewtyewfaotmr.g 

Field Name R/W Description 

31:0 U_ID[63:32] R UniquewIdentifierwbitsw63:32 

Offsetwaddress:w0x08 

Read-mnl.,wtyewvaluewyaswbeenwpreparedwbefmrewleavinewtyewfaotmr.g 

Field Name R/W Description 

31:0 U_ID[95:64] R UniquewIdentifierwbitsw95:64 

27.3.2 Flash memory capacity register 

Basewaddress:w0x1FFFwF44C 

Offsetwaddress:w0x00 
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Field Name R/W Description 

15:0 PF_SIZE R 

PFLASHwMe mr.wCapaoit. 

Indioatewtyewoapaoit.wmfwtyew ainw e mr.wblmokwfmrwtyewprmduotw(inwKB)g 

Exa ple:w0x0080w=w128wKB 

31:16 DF_SIZE R 

DFLASHwMe mr.wCapaoit. 

Indioatewtyewoapaoit.wmfwdataw e mr.wareawmfwtyewprmduotw(inwKB)g 

Fmrwexa ple:w0x0040=64wKB 

27.3.3 PID register 

Basewaddress:w0x1FFFwF450 

Offsetwaddress:w0x00 

Field Name R/W Description 

7:0 P_Versimn R 
PrmduotwVersimn 

0xA1 

15:8 P_Series1 R 
PrmduotwSeriesw1 

0x01:wG32A1085wA1065wA1045 

23:16 P_Series2 R 

PrmduotwSeriesw2 

0x0:wG32A1065 

0x01:wG32A1085 

0x10:wG32A1045 

31:24 Reservedw(0x00) 
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28 Revision History 

Tablew91wDmou entwRevisimnwHistmr. 

Date Version Revision History 

Februar.w2026 1g0 • Initialwrelease 

Aprilw2026 1g1 

• CmrreotedwtyewIC2w appinewfmrwCC2SELwbitsw(01wandw10w

omnfieuratimns)winwTMRwreeisterg 

• CmrreotedwtyewrisinewandwfallinewedeewdesoriptimnswfmrwCC1POLw

bitsw(01wandw11womnfieuratimns)winwTMRwreeisterg 

• Cmrreotedwtyewnu berwmfwpulseswinwtyewRTCwolmokwoalibratimnw

oyapterwandwoalibratimnwreeisterg 

• CmrreotedwtyewfallinewedeewdesoriptimnwinwEINT_FTENwreeisterg 

• Cmrreotedwtyewolmokwdesoriptimnswfmrwtyew0wandw1wstateswmfw

HSI14RDYFLGwbitwinwRCM_INT1wreeisterg 

• Re mvedwCMUwfrequeno.wtyresymldwdeteotimnwfunotimnwandw

relatedwreeistersw(RCM_FHCR,wRCM_FLCR)g 

Ma.w2026 1g2 

• Mmdifiedwtyew ini u wmperatinewvmltaeewfrm w2g7Vwtmw2g75Vg 

• MmdifiedwtyewCANwTXBTOwandwTXBCFwreeisterswtmwbewreadw

mnl.g 
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Statement 

This document is formulated and published by Geehy Semiconductor Co., Ltd. 

(hereinafter referred to as “Geehy”). The contents in this document are protected by 

laws and regulations of trademark, copyright and software copyright. Geehy reserves 

the right to make corrections and modifications to this document at any time. Read this 

document carefully before using Geehy products. Once you use the Geehy product, it 

means that you (hereinafter referred to as the “users”) have known and accepted all the 

contents of this document. Users shall use the Geehy product in accordance with 

relevant laws and regulations and the requirements of this document. 

1. Ownership 

This document can only be used in connection with the corresponding chip 

products or software products provided by Geehy. Without the prior permission of 

Geehy, no unit or individual may copy, transcribe, modify, edit or disseminate all or part 

of the contents of this document for any reason or in any form. 

The “极海” or “Geehy” words or graphics with “®” or “TM” in this document are 

trademarks of Geehy. Other product or service names displayed on Geehy products are 

the property of their respective owners. 

2. No Intellectual Property License 

Geehy owns all rights, ownership and intellectual property rights involved in this 

document. 

Geehy shall not be deemed to grant the license or right of any intellectual property 

to users explicitly or implicitly due to the sale or distribution of Geehy products or this 

document. 

If any third party’s products, services or intellectual property are involved in this 

document, it shall not be deemed that Geehy authorizes users to use the aforesaid third 

party’s products, services or intellectual property. Any information regarding the 

application of the product, Geehy hereby disclaims any and all warranties and liabilities 

of any kind, including without limitation warranties of non-infringement of intellectual 

property rights of any third party, unless otherwise agreed in sales order or sales 

contract. 
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3. Version Update 

Users can obtain the latest document of the corresponding models when ordering 

Geehy products.  

If the contents in this document are inconsistent with Geehy products, the 

agreement in the sales order or the sales contract shall prevail. 

4. Information Reliability 

The relevant data in this document are obtained from batch test by Geehy 

Laboratory or cooperative third-party testing organization. However, clerical errors in 

correction or errors caused by differences in testing environment may occur inevitably. 

Therefore, users should understand that Geehy does not bear any responsibility for such 

errors that may occur in this document. The relevant data in this document are only used 

to guide users as performance parameter reference and do not constitute Geehy’s 

guarantee for any product performance. 

Users shall select appropriate Geehy products according to their own needs, and 

effectively verify and test the applicability of Geehy products to confirm that Geehy 

products meet their own needs, corresponding standards, safety or other reliability 

requirements. If losses are caused to users due to user’s failure to fully verify and test 

Geehy products, Geehy will not bear any responsibility. 

5. Legality 

   USERS SHALL ABIDE BY ALL APPLICABLE LOCAL LAWS AND 

REGULATIONS WHEN USING THIS DOCUMENT AND THE MATCHING GEEHY 

PRODUCTS. USERS SHALL UNDERSTAND THAT THE PRODUCTS MAY BE 

RESTRICTED BY THE EXPORT, RE-EXPORT OR OTHER LAWS OF THE 

COUNTRIES OF THE PRODUCTS SUPPLIERS, GEEHY, GEEHY DISTRIBUTORS 

AND USERS. USERS (ON BEHALF OR ITSELF, SUBSIDIARIES AND 

AFFILIATED ENTERPRISES) SHALL AGREE AND PROMISE TO ABIDE BY ALL 

APPLICABLE LAWS AND REGULATIONS ON THE EXPORT AND RE-EXPORT 

OF GEEHY PRODUCTS AND/OR TECHNOLOGIES AND DIRECT PRODUCTS. 

6. Disclaimer of Warranty 

THIS DOCUMENT IS PROVIDED BY GEEHY "AS IS" AND THERE IS NO 

WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, 
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BUT NOT LIMITED TO, THE WARRANTIES OF MERCHANTABILITY AND 

FITNESS FOR A PARTICULAR PURPOSE, TO THE EXTENT PERMITTED BY 

APPLICABLE LAW.  

GEEHY'S PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR 

WARRANTED FOR USE AS CRITICAL COMPONENTS IN MILITARY, LIFE-

SUPPORT, POLLUTION CONTROL, OR HAZARDOUS SUBSTANCES 

MANAGEMENT SYSTEMS, NOR WHERE FAILURE COULD RESULT IN 

INJURY, DEATH, PROPERTY OR ENVIRONMENTAL DAMAGE. 

IF THE PRODUCT IS NOT LABELED AS "AUTOMOTIVE GRADE," IT 

SHOULD NOT BE CONSIDERED SUITABLE FOR AUTOMOTIVE 

APPLICATIONS. GEEHY ASSUMES NO LIABILITY FOR THE USE BEYOND ITS 

SPECIFICATIONS OR GUIDELINES. 

THE USER SHOULD ENSURE THAT THE APPLICATION OF THE 

PRODUCTS COMPLIES WITH ALL RELEVANT STANDARDS, INCLUDING BUT 

NOT LIMITED TO SAFETY, INFORMATION SECURITY, AND 

ENVIRONMENTAL REQUIREMENTS. THE USER ASSUMES FULL 

RESPONSIBILITY FOR THE SELECTION AND USE OF GEEHY PRODUCTS. 

GEEHY WILL BEAR NO RESPONSIBILITY FOR ANY DISPUTES ARISING 

FROM THE SUBSEQUENT DESIGN OR USE BY USERS. 

7. Limitation of Liability 

IN NO EVENT, UNLESS REQUIRED BY APPLICABLE LAW OR AGREED 

TO IN WRITING WILL GEEHY OR ANY OTHER PARTY WHO PROVIDES THE 

DOCUMENT AND PRODUCTS "AS IS", BE LIABLE FOR DAMAGES, 

INCLUDING ANY GENERAL, SPECIAL, DIRECT, INCIDENTAL OR 

CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO 

USE THE DOCUMENT AND PRODUCTS (INCLUDING BUT NOT LIMITED TO 

LOSSES OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES 

SUSTAINED BY USERS OR THIRD PARTIES). THIS COVERS POTENTIAL 

DAMAGES TO PERSONAL SAFETY, PROPERTY, OR THE ENVIRONMENT, FOR 

WHICH GEEHY WILL NOT BE RESPONSIBLE. 

8. Scope of Applicationw  
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The information in this document replaces the information provided in all previous 

versions of the document.w  

© 2026 Geehy Semiconductor Co., Ltd. - All Rights Reserved 
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