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1 Introduction and Document Description Rules 

1.1 Introduction 

Tyiswreferenoew anualwprmvideswapplioatimnwdevelmperswwitywallwtyewinfmr atimnw

abmutwymwwtmwusewMCUws.ste waroyiteoture,w e mr.wandwperipyeralsg 

Fmrwinfmr atimnwabmutwAr ®wCmrtex®-M0+womre,wpleasewreferwtmwAr ®wCmrtex®-

M0+wteoynioalwreferenoew anual;wpleasewreferwtmwtyewomrrespmndinewdatasyeetw

fmrwdetailedwdatawsuoywasw mdelwinfmr atimn,wdi ensimnswandweleotrioalw

oyaraoteristioswmfwtyewdevioe;wfmrwallwMCUwseriesw mdels,wpleasewreferwtmwtyew

omrrespmndinewdataw anualwfmrw e mr.w appine,wperipyeralwexistenoewandwtyeirw

nu berg 

Nmtewtyat: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,wtyew

resetwvaluewwillwbewreturnedg 
W 

read/olear 
Tyewsmftwarewoanwreadwtyiswbitwandwolearwitwb.wwritinew1gwWritinew0w

yaswnmweffeotwmnwtyiswbitg 
RC_W1 

read/olear 
Tyewsmftwarewoanwreadwtyiswbitwandwolearwitwb.wwritinew0gwWritinew1w

yaswnmweffeotwmnwtyiswbitg 
RC_W0 
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R/W Description Abbreviation 

read/olearwb.wread 
Tyewsmftwarewoanwreadwtyiswbit,wreadinewtyiswbitwwillwautm atioall.w

olearwitwtmw0,wandwwritinewtyiswbitwiswinvalidg 
RC_R 

read/set 
Tyewsmftwarewoanwreadwandwsetwtyiswbit,wandwwritinew0wyaswnmweffeotw

mnwtyiswbitg 
R/S 

read-mnl.wwritew

trieeer 

Tyewsmftwarewoanwreadwtyiswbitwandwwritinew0wmrw1woanwtrieeerwanw

eventwbutwyaswnmweffeotwmnwtyewvaluewmfwtyiswbitg 
RT_W 

tmeele 
Tyewsmftwarewoanwreversewtyiswbitwmnl.wb.wwritinew1,wandwwritinew0w

yaswnmweffeotwmnwtyiswbitg 
T 

Tablew2wFunotimnalwDesoriptimnwandwFullwNa ewandwAbbreviatimnwmfwTer swmfwCm  mnl.w

UsedwReeisters 

Full name in English English abbreviation 

Enable EN 

Disable D 

Clear CLR 

Seleot SEL 

Cmnfieure CFG 

Cmntrl 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 in English English abbreviation 

Clmok CLK 

Input I 

Output O 

Interrupt INT 

Data DATA 

Size SIZE 

Divider DIV 

Presoaler PSC 

Multiplier MUL 

Perimd PRD 

Tablew3wFullwNa ewandwAbbreviatimnwmfwMmdules 

Full name in English English abbreviation 

ResetwandwClmokwCmntrmlw  RCC 

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 

WindmwswWatoydmewTi er WWDT 

Real-Ti ewClmok RTC 

UniversalwS.noyrmnmuswAs.noyrmnmuswReoeiverwTrans itter USART 

Inter-inteeratedwCirouitwInterfaoe I2C 

SerialwPeripyeralwInterfaoe SPI 

Inter-ICwSmundwInterfaoe I2S 

CmntrmllerwAreawNetwmrk CAN 

UniversalwSerialwBuswFull-SpeedwDevioe USBD 
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Full name in English English abbreviation 

HDMI-CECwCmntrmller HDMI-CEC 

Analme-tm-DieitalwCmnverter ADC 

Dieital-tm-AnalmewCmnverter DAC 

TmuoywSensinewCmntrmller TSC 

Cm paratmr COMP 

C.oliowRedundano.wCyeokwCaloulatimnwUnit CRC 

OperatimnalwA plifier OPAMP 
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2 System Architecture 

2.1 Full Name and Abbreviation Description of Terms 

Tablew4wFullwNa ewandwAbbreviatimnwDesoriptimnwmfwTer s 

Full name in English English abbreviation 

AdvanoedwHiey-Perfmr anoewBus AHB 

AdvanoedwPeripyeralwBus APB 

2.2 System architecture block diagram 

Tyew ainws.ste w ainl.womnsistswmfwtwmw asterw mduleswandwtyreewslavew

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

DMAw(2woyannels)gwTyewslavew mduleswarewinternalwSRAM,winternalwFlasy,wandw
AHB/APBwbrideewmnwtyewbusw atrix,wwyerewtyewAHB/APBwbrideewomnneotswallw

peripyeralwdevioesg 

Tyesewarewomnneotedwtyrmueywaw ulti-levelwAHBwbuswaroyiteoture,waswsymwnwinw

tyewfieurewbelmw: 
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Fieurew1wAHBwBuswCmnneotimnwRelatimnsyip 

Arm Cortex-M0+ DMA

EFLASH

SRAM

AHB/APB

RCC

FMC

CRC

DIV

GPIO_A

S0 S1

M0

M1

M2

M3

M4

M5

M6

M7

M8

MM

S

GPIO_BM9
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Fieurew2wS.ste wAroyiteoturewBlmokwDiaera  

AHB Bus

EFLASH

DM
A 
Bu
s

AHB/APB

FMC

AP
B 
Bu
s

BTIMER0/1

LPTIMER

SPI

USART

GTIMER

ADC

COMP0/1/2/3

EINT

ATIMER

Arm® Cortex®-M0+

SWDNVIC SYSTICK

Sy
st
em
 B
us

DMA

SRAM CRC DIV GPIO_ARCC

WWDT

IWDT

MULT

GPIO_B

UARTI2C

Aon 
domain

SCUPMU

 

Tablew5wBuswNa e 

Name Description 

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

 atrixg 

DMAwbus CmnneotwAHBw asterwomntrmlwinterfaoewmfwDMAwandwtyewbusw atrixg 

Busw atrix 

CmmrdinatewtyewaooesswmfwtyewomrewandwDMA;womnsistwmfwCPUwAHB,ws.ste wbus,wDMAw

buswandwFMC,wSRAM,wAHB2wandwAHB1/APBwbrideesgwAHBwperipyeralwiswomnneotedw

witywtyews.ste wbuswtyrmueywtyewbusw atrixwandwiswallmwedwtmwaooesswDMAg 

AHB/APBw

bridee 

Tyewbrideewprmvidesws.noyrmnmuswomnneotimnwbetweenwAHBwandwAPBwbusesg 

Tyewnmn-32-bitwaooesswtmwAPBwreeisterwwillwbewomnvertedwintmw32wbitswautm atioall.g 

2.3 Memory mapping 

Tyew e mr.w appinewaddresswiswtmtall.w4GBwaddressgwTyewassienedwaddressesw

inoludewtyewomrew(inoludinewomrewperipyerals),wmn-oyipwFlasyw(inoludinew ainw

 e mr.wareawandwuserwarea),wmn-oyipwSRAM,wandwbuswperipyeralsw(inoludinew
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AHBwandwAPBwperipyerals)g 

 

Fieurew3wAddresswMappine 

Reserved

Arm Cortex M0+
 Internal Register

Reserved

Peripheral

Reserved

SRAM

Code

0x0000 0000

0x2000 0000

0x4000 0000

0xE000 0000

0xFFFF FFFF

0x6000 0000

NVR 15

MAIN FLASH

0x2000 1FFF

Reserved

0x0000 0000

0x0010 0000

0x0010 1A00

0x0010 1C00

0x1FFF FFFF

0xE010 0000

NVR 14

NVR 13

NVR 0~12

0x0010 1000

0x0010 1E00

Reserved
0x0001 0000

eFlash Boot Mode

UART

SPI

BTIMER0

GTIMER

ATIMER

LPTIMER

EINT

IWDT

WWDT

COMP0

USART

ADC

0x4000 0000

0x4000 0400

0x4000 0800

0x4000 0C00

0x4000 1000

0x4000 1400

0x4000 1800

0x4000 1C00

0x4000 2000

0x4000 2400

0x4000 2800

0x4000 2C00

0x4000 3000

Reserved

CRC

FMC

RCC

DMA

DIV

0x4002 0000

0x4002 0400

0x4002 0800

0x4002 0C00

GPIO_A

0x4002 1000

0x4002 1400

Reserved
0x5FFF FFFF

0x4800 0000

GPIO_B
0x4800 0400

Reserved

COMP1/2/3

OPAMP

SCU

PMU

Reserved

I2C

BTIMER1

0x4000 3400

0x4000 3800

0x4000 3C00

0x4000 4000

0x4000 4400

0x4000 4800

0x4000 4C00

0x4000 5000

Reserved

Reserved

Reserved

Reserved
0x4000 5400

0x4000 5800

0x4000 5C00

0x4000 6000

Reserved

0x4800 0800

Reserved

0x4000 6400
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Tablew6wMe mr.waddresswallmoatimn 

Mmdule Na e Addresswranee Sizew(b.tes) 

Reserve - 0x2000w2000w-w0x3FFFwFFFF ~512wMB 

SRAM - 0x2000w0000w-w0x2000w1FFF 8wKB 

Reserve - 0x0010w2000w-w0x1FFFwFFFF ~510MB 

NVRw15w

(ManufaoturerwArea) 
- 0x0010w1E00w-w0x0010w1FFF 512wB 

NVRw14w

(ManufaoturerwArea) 
- 0x0010w1C00w–w0x0010w1DFF 512wB 

NVRw13(UserwOptimnw

B.tewArea) 
- 0x0010w1A00w–w0x0010w1BFF 512wB 

NVRw0~12

（BmmtlmaderwArea） 
- 0x0010w0000w–w0x0010w19FF 6g5wKB 

MAINwFLASH 

seotmrw127 0x0000FE00w-w0x0000FFFF 512wB 

seotmrw126 0x0000FC00-0x0000FDFF 512wB 

seotmrw125 0x0000FA00-0x0000FBFF 512wB 

seotmrw124 0x000F800-0x0000F9FF 512wB 

… … … 

seotmrw2 0x00000400-0x000005FF 512wB 

seotmrw1 0x00000200-0x000003FF 512wB 

seotmrw0 0x00000000-0x000001FF 512wB 

Tablew7wPeripyeralwreeisterwaddresswallmoatimn 

Bus Peripyeralw mdule Addresswranee Sizew(b.tes) 

- Cmrtex®-M0+winternalwperipyerals 0xE000w0000w-w0xE00FwFFFF 1MB 

- Reserve 0x4800w0800w-w0x5FFFwFFFF 383wMB 

AHB 
GPIO_B 0x4800w0400w-w0x4800w07FF 1wKB 

GPIO_A 0x4800w0000w-w0x4800w03FF 1wKB 

- Reserve 0x4002w1400w-w0x47FFwFFFF 127MB 

AHB 

DIV 0x4002w1000w-w0x4002w13FF 1wKB 

CRC 0x4002w0C00w-w0x4002w0FFF 1wKB 

FMC 0x4002w0800w-w0x4002w0BFF 1wKB 

RCC 0x4002w0400w-w0x4002w07FF 1wKB 

DMA 0x4002w0000w-w0x4002w03FF 1wKB 

- Reserve 0x4000w8000w-w0x4001wFFFF 96KB 

APB 

Reserve 0x4000w6400w-w0x4000w7FFF 7wKB 

COMP1 0x4000w6000w-w0x4000w63FF 1wKB 

COMP0 0x4000w5C00w-w0x4000w5FFF 1wKB 
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Bus Peripyeralw mdule Addresswranee Sizew(b.tes) 

OPAMP 0x4000w5800w-w0x4000w5BFF 1wKB 

ADC 0x4000w5400w-w0x4000w57FF 1wKB 

Reserve 0x4000w5000w-w0x4000w53FF 1wKB 

Reserve 0x4000w4C00w-w0x4000w4FFF 1wKB 

Reserve 0x4000w4800w-w0x4000w4BFF 1wKB 

I2C 0x4000w4400w-w0x4000w47FF 1wKB 

Reserve 0x4000w4000w-w0x4000w43FF 1wKB 

UART 0x4000w3C00w-w0x4000w3FFF 1wKB 

USART 0x4000w3800w-w0x4000w3BFF 1wKB 

Reserve 0x4000w3400w-w0x4000w37FF 1wKB 

SPI 0x4000w3000w-w0x4000w33FF 1wKB 

WWDT 0x4000w2C00w-w0x4000w2FFF 1wKB 

IWDT 0x4000w2800w-w0x4000w2BFF 1wKB 

Reserve 0x4000w2400w-w0x4000w27FF 1wKB 

LPTIMER 0x4000w2000w-w0x4000w23FF 1wKB 

BTIMER1 0x4000w1C00w-w0x4000w1FFF 1wKB 

BTIMER0 0x4000w1800w-w0x4000w1BFF 1wKB 

Reserved 0x4000w1400w-w0x4000w17FF 1wKB 

GTIMER 0x4000w1000w-w0x4000w13FF 1wKB 

ATIMER 0x4000w0C00w-w0x4000w0FFF 1wKB 

EINT 0x4000w0800w-w0x4000w0BFF 1wKB 

SCU 0x4000w0400w-w0x4000w07FF 1wKB 

PMU 0x4000w0000w-w0x4000w03FF 1wKB 

2.3.1 Embedded SRAM 

Built-inw8KBwstatiowSRAMgwItwallmwswaooesswb.wb.te,wyalfwwmrdw(16wbits)wmrwfullw

wmrdw(32wbits)gwTyewstartwaddresswmfwSRAMwisw0x2000w0000g 

2.4 Start the boot mode 

2.4.1 Boot mode 

Tyewoyipwiswaotivatedwb.wtyewMainw e mr.w(MainwFlasy)gwTyew ainw e mr.wisw

 appedwtmwtyewbmmtwspaoe,wbutwitwoanwstillwbewaooessedwatwitswmrieinalwaddress,w

tyatwis,wtyewomntentswmfwtyewflasyw e mr.woanwbewaooessedwinwtwmwaddresswareasg 
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3 Flash Memory 

Tyisw anualwiswmnl.wapplioablewtmwG32F031wserieswprmduots,w ainl.wintrmduoinew

tyewFlasywstmraeewstruoture,wread,werase,wwrite,wread/writewprmteotimn,wunlmok/lmokw

oyaraoteristios,wandwtyewfunotimnwdesoriptimnwmfwrelatedwreeistersg 

3.1 Full Name and Abbreviation Description of Terms 

Tablew8wFullwNa ewandwAbbreviatimnwDesoriptimnwmfwTer s 

Full name in English English abbreviation 

E beddedwFlasyw  EFLASH 

FlasywMe mr.wCmntrmller FMC 

3.2 Main characteristics 

(1) Main area 64KB, NVR 4KB, bit width 64 bits 

(2) Supports read, write, erase, read-write protection 

(3) Supports unlock/lock functions 

(4) The bus will be pulled low during erasing and writing 

(5) Area access permissions can be configured, and registers can read the 

partition permission status 

(6) Software triggers option byte reloading 

(7) A hardware error interrupt is triggered when erase accessing out of 

bounds 

(8) When read access is out of bounds, there will be read protection when 

configuring read_protect, and 0xA5A5A5A5 will be returned 

(9) When configuring read_protect, SWD accessing any address in the 

MAIN FLASH area will have read protection and return 0xA5A5A5A5 

(10) Under the configuration of read_protect in OPT, SWD accesses SRAM 

and can generate a full erase of FLASH 

(11) Do not erase or write FLASH when the voltage is below 2V 

(12) Only 32-bit erase and write operations are supported 
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3.3 Functional description 

3.3.1 Storage area address mapping 

Fieurew4wStmraeewareawaddressw appine 

MAIN FLASH

 

NVR 0~12
(Bootloader Area)

NVR13
(User Option Byte 

Area)

NVR14
(Manufacturer Area)

NVR15
(Manufacturer Area)

0x00000000

0x0000FFFF

0x00100000

0x00101A00

0x00101C00

0x00101E00

0x00102000

 

3.3.2 User Option Byte Area (NVR13) 

Tyewaddressesw0x00101A00wtmw0x00101BFFwarewtyewNVR13wuserwmptimnwb.tew

areagwSm ewmfwtyesewaddresseswyavewspeoialwfunotimns,waswsymwnwinwtyew

fmllmwinewtable: 

Tablew9wUserwOptimnwB.tewAreaw(NVR13) 

Address Name Bit width R/W Description 

0x00101BE8 SYS_REMAP 32-bit R/W 

Wyenwtyewoyipwiswpmweredwmn,woymmsew

tmwstartwfrm wtyewBOOTwareawmrwtyew

MAINwarea 

0x55AAAA55:wStartwfrm wtyewMAINw

area 
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Address Name Bit width R/W Description 

Otyerwvalues:wBmmtwfrm wtyewBOOTw

area 

0x00101BEC SWD_DISABLE 32-bit R/W 

SWDwaooesseswflasywper issimn 

0x89BC3F51:wDisablewSWDwaooessw

funotimn,wtyatwis,wprmyibitwSWDwfrm w

aooessinewFLASH,winoludinewreadine,w

erasinewandwwritineg 

0x5389BCEA:wTyewSWDwreadwFLASHw

funotimnwiswprmyibited,wbutwtyewSWDw

erasewandwwritewFLASHwfunotimnwiswnmtw

prmyibitedg 

Otyerwvalues:wSWDwper issimnswarew

unrestrioted 

0x00101BF0 READ_PROTECT 32-bit R/W 

ReadwprmteotimnwinwtyewMAINwFLASHw

area 

0x89BC3F51:wWyenwexeoutinewomdewinw

userw mdew(bmmtstrapwfrm wuserw

FLASH)w:wAllwmperatimnswoanwbew

perfmr edwmnwtyewMAINwFLASHwareag 

1gWyenwtyewomdewiswbmmtstrapwmrw

exeoutedwfrm wtyews.ste w e mr.:w

ReadwmrwwritewaooesswtmwtyewFlasyw ainw

areawiswprmyibited,wandwawbuswerrmrw

yardfaultwinterruptwiswtrieeeredg 

2gwWyenwaooessinewSRAMwtyrmueywtyew

JTAGwinterfaoe,wtyewMAINwareawwillwbew

autm atioall.werasedg 

3gwWyenwSWDwiswomnneoted,wFLASHw

readinewiswprmyibitedg 

Otyerwvalues:wUnprmteoted 

0x00101BF4 FLASH_CRYPT_EN 32-bit R/W 

flasywenor.ptimnwandwdeor.ptimnwswitoy 

0x55AAAA55:wEnor.ptimnwandw

deor.ptimnwenable 

Otyerwvalues:wNmwenor.ptimnwmrw

deor.ptimnw mde 

0x00101BF8 PRIVATE_KEY 32-bit R/W 

Enor.ptimnwke. 

0xFFFFFFFF:wTyewoustm erwyaswnmtw

writtenwitgwTyewdefaultwke.w0x1122AABBw

willwbewused 

Otyerwvalues:wWrittenwb.wtyewoustm er 

0x00101BFC OTPC_EN 32-bit R/W 

OTPwomnfieuratimnwenable 

0x55AAAA55:wOnl.wreadwallmwed 

Otyerwvalues:wCanwbewaooessedwfreel. 

3.3.3 Manufacturer Area (NVR14/NVR15) 

Tyewaddressesw0x00101C00wtmw0x00101DFFwarewtyewNVR14wvendmrwareagwSm ew

mfwtyesewaddresseswyavewspeoialwfunotimns,waswsymwnwinwtyewfmllmwinewtable: 
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Tablew10wManufaoturerwAreaw(NVR14) 

Address Name Bit width R/W Description 

0x00101C08 
Measuredwvaluewmfw

VBB1g5V 
32-bit R 

VBB1g5Vw easuredwvaluew

(Unitw:w V) 

0x00101C0C MeasuredwvaluewmfwHSI 32-bit R 
HSIw64MHzw easuredwvaluew

(Unitw:wHz) 

0x00101C10 MeasuredwvaluewmfwLSI 32-bit R 
LSIw32Kw easuredwvaluew

(Unitw:wHz) 

0x00101C14 Vsensmr_CAL 32-bit R 

Tyewnmr alwte peraturew

oalibratimnwvaluewmfwtyew

Tsensmrwiswtyewmrieinalwdataw

omlleotedwatwawte peraturewmfw

25℃w andwVDD5=5V 

0x00101C1C MeasuredwvaluewmfwVBG 32-bit R 

Tyewmrieinalwdatawomlleotedwwityw

tyewbuilt-inwreferenoewvmltaeew

VBGwatwawte peraturewmfw25℃

(±5℃)wandwVDD5=5V(±

10 V) 

0x00101D80 
Prmduotw mdelw

identifioatimn:wPID 
16-bit R 

Tyewprmduotw mdelw

identifioatimnw(PID)wiswusedwtmw

uniquel.widentif.wawspeoifiow

om binatimnwmfwinfmr atimnw

suoywaswtyewoyipw mdelwandw

versimngwFmrwdetailedw

infmr atimn,wpleasewreferwtmwtyew

seotimnw"24g2wPrmduotwMmdelw

Identifioatimn" 

Addressesw0x00101E00wtmw0x00101FFFwarewtyewNVR15wvendmrwareagwSm ewmfw

tyesewaddresseswyavewspeoialwfunotimns,waswsymwnwinwtyewfmllmwinewtable: 

Tablew11wManufaoturerwAreaw(NVR15) 

Address Name Bit width R/W Description 

0x00101E88 UID0 32-bit R 

Fmrwdetailedwinfmr atimn,wpleasewreferwtmwtyew

omntentwmfwtyew"24g1wPrmduotwIdentit.wMarkine"w

seotimn 

0x00101E8C UID1 32-bit R 

Fmrwdetailedwinfmr atimn,wpleasewreferwtmwtyew

omntentwmfwtyew"24g1wPrmduotwIdentit.wMarkine"w

seotimn 

0x00101E90 UID2 32-bit R 

Fmrwdetailedwinfmr atimn,wpleasewreferwtmwtyew

omntentwmfwtyew"24g1wPrmduotwIdentit.wMarkine"w

seotimn 

3.3.4 Main functions of EFLASH 

⚫ ReadwandwwritewprmteotimnwprmoessinewmfwEFLASH 

⚫ RealizewtyewreadwandwwritewdatawbetweenwtyewMCUwandwtyewEFLASH 

⚫ SuppmrtwseotmrwerasewandwfullwerasewfmrwEFLASH 

⚫ TyewMainwarra.wsuppmrtswseotmrwerasurewandwfullwerase 

⚫ Tyewuserwmptimnswareawmnl.wsuppmrtswseotmrwerase 

⚫ Tyewinitializatimnwinfmr atimnwiswautm atioall.wlmadedwafterwpmwer-mn 
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3.3.5 Data encryption function 

TyewdatawinwtyewMAINwFLASHwareawyaswtyewenor.ptimnwfunotimngwItwiswdeter inedw

wyetyerwtmwenor.ptwbasedwmnwtyewFLASH_CRYPT_ENwenablewsienalwlmadedwinw

tyewmptimnwb.tewareawandwtyewXORwenor.ptimnwfaotmrwPRIVATE_KEYg 

⚫ FLASH_CRYPT_ENw=w0x55AAAA55wenableswenor.ptimn,wmtyerwvaluesw

yavewnmwenor.ptimng 

⚫ PRIVATE_KEYw=w0xFFFFFFFFwindioateswtyatwtyewuserwyaswnmtwwritten,w

andwtyewdefaultwke.w0x1122AABBwwillwbewused;wmtyerwvalueswarew

writtenwb.wtyewoustm erg 

3.3.6 Prefetching function 

Wyenwtyews.ste wiswpmweredwmn,wtyewprefetoyinewfunotimnwiswautm atioall.w

aotivatedgwTyewprefetoywfunotimnwoanwbewdisabledwb.womnfieurinewtyewreeisterw

prefetoywenablegwWyenwawresetwmoours,wtyewprefetoywoaoyewwillwbewolearedg 

3.3.7 Direction for use 

3.3.7.1 EFLASH unlock 

Tablew12wunlmokwomde 

 MAIN FLASH Trim user area（NVR13） 

KEY0 0xABCD6789 0x33AADD55 

KEY1 / 0xEDCC1F55 

BefmrewerasinewmrwwritinewFlasy,witw ustwbewunlmokedgwWyenwanwinomrreotwunlmokw

omdewiswwritten,wanwunlmokwerrmrwstatuswwillwmoourwandwawomrrespmndinewinterruptw

willwbeweeneratedgwAfterwtyewFlasywKe.wiswunlmokedwinomrreotl.,werasurewandw

writinewmfwFlasywwillwbewprmyibitedgwErasurewandwwritinewoanwbewunlmokedwb.w

s.ste wresetwmrwb.wolearinewtyewerrmrwstatuswafterwrewritinewtyewomrreotwunlmokw

omdegwAfterwtyewnmr alwerasewandwwritewarewom pleted,wan.wvaluew(nmtwanwunlmokw

omde)wiswwrittenwtmwtyewKEYwreeisterwtmwreturnwtyewinitialwmff-unlmokwstategwTyew

speoifiowdesoriptimnwmfwtyewunlmokwomdewoanwbewfmundwinwtyewomntentswmfwtyew

reeisterswFMC_MKEYwandwFMC_NVRCKEYg 

3.3.7.2 EFLASH erasure 

Tablew13wTyewerasurew etymdswfmrwdifferentwareas 

MAIN FLASH User option byte area (NVR13) 

Cyip/Seotmr Seotmr 

MAIN FLASH area chip erased 

Tyiswmperatimnwiswmnl.wfmrwtyew ainwareagwTyewstepswarewaswfmllmws: 

(1) Write the unlock sequence to FMC_MKEY to unlock the main area of 

flash 
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(2) Set FMC_CR->OPERATE to 0x10(Chip Erase) 

(3) Write 0xA5A5 (any value is acceptable) to any address in the FLASH-

Main area. 

(4) Detect that the FMC_SR->BUSYFLG bit is reset to zero, or 

FMC_SR->OPENDFLG is set to 1 

MAIN FLASH area sector erased 

Tyiswmperatimnwiswmnl.wfmrwtyew ainwareagwTyewstepswarewaswfmllmws: 

(1) Write the unlock sequence to FMC_MKEY to unlock the main area of 

flash 

(2) Set FMC_CR->OPERATE to 0x10(Sector Erase) 

(3) Write 0xA5A5 (any value is acceptable) to any address in the FLASH-

Main sector area. 

(4) Detect that the FMC_SR->BUSYFLG bit is reset to zero, or 

FMC_SR->OPENDFLG is set to 1 

User option byte area (NVR13) sector erased 

Tyiswmperatimnwiswmnl.wfmrwtyewNVR13wareagwTyewstepswarewaswfmllmws: 

(1) Write the unlock sequence to FMC_NVRKEY to unlock the user option 

byte area (NVR13) of flash 

(2) Set FMC_CR->OPERATE to 0x10(Sector Erase) 

(3) Write 0xA5A5 (any value is acceptable) to any address in the FLASH- 

user option byte area (NVR13) sector area. 

(4) Detect that the FMC_SR->BUSYFLG bit is reset to zero, or 

FMC_SR->OPENDFLG is set to 1 

3.3.7.3 EFLASH programme 

EFLASHwiswprmera  edwaswmnew32-bitwpieoewmfwdataweaoywti eg 

MAIN FLASH area write programe 

Tyiswmperatimnwiswmnl.wfmrwtyew ainwareagwTyewstepswarewaswfmllmws: 

(1) Write the unlock sequence to FMC_KEY to unlock the main area of flash 

(2) Set FMC_CR->OPERATE to 0x11(write) 

(3) Write data to any address in the FLASH MAIN area. 

(4) Detect that the FMC_SR->BUSYFLG bit is reset to zero, or 

FMC_SR->OPENDFLG is set to 1 
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User option byte area (NVR13) write programe 

Tyiswmperatimnwiswmnl.wfmrwtyewuserwmptimnwb.tewareaw(NVR13)gwTyewstepswarewasw

fmllmws: 

(1) Write the unlock sequence to FMC_NVRKEY to unlock the user option 

byte area (NVR13) of flash 

(2) Set FMC_CR->OPERATE to 0x11(write) 

(3) Write 32 bit data to any address in the user option byte area (NVR13). 

(4) Detect that the FMC_SR->BUSYFLG bit is reset to zero, or 

FMC_SR->OPENDFLG is set to 1 

3.4 Register address mapping 

Tablew14wFLASHwReeisterwAddresswMappine 

Register name Description Offset address 

FMC_WKEY Writewprmteotwreeister 0x00 

FMC_MKEY Ke.wreeisterwfmrwunlmokinewtyewMAINwarea 0x04 

FMC_NVRCKEY Ke.wreeisterwfmrwunlmokinewtyewNVRCwarea 0x0C 

FMC_CR Cmntrmlwreeister 0x14 

FMC_IER Interruptwenablewreeister 0x18 

FMC_SR Statuswreeister 0x1C 

FMC_CR1 Cmntrmlwreeisterw1 0x20 

3.5 Register functional description 

3.5.1 Write protect register (FMC_WKEY) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:1 Reserved 

0 WKEY R/W 

Flasywreeisterwwritewprmteotwreeister 

WritewawvalidwKEYwsequenoe,wwritinew0x3399AA55wiswtyewunlmokedwstate,w

andwmtyerwreeisterswoanwbewwrittengwWritewan.wvaluewtmwdisablewunlmok,wandw

writew0wtmwlmokg 

0:wNmtwunlmoked 

1:wUnlmok 

3.5.2 Unlock the key register of MAIN area (FMC_MKEY) 

Offsetwaddress:w0x04 

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 24 

Field Name R/W Description 

31:1 Reserved 

0 MKEY R/W 

MAINwFLASHwareawerasewKe.winputwreeister 

WritewawvalidwKEYwsequenoe,wwritinew0xABCD6789wiswtyewunlmokedwstate,w

andwmtyerwreeisterswoanwbewwrittengwWritewan.wvaluewtmwdisablewunlmok,wandw

writew0wtmwlmokg 

0:wNmtwunlmoked 

1:wUnlmok 

3.5.3 Key register for unlocking the NVRCKEY area (FMC_NVRCKEY) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:1 Reserved 

0 NVRCKEY R/W 

Optimnwb.tewareaw(NVR13)wKe.winputwreeister 

WritewKEY0w0x33AADD55wtmwunlmokwtyewmptimnwb.tewareaw(NVR13)gwIfw

OPTC_ENwenor.ptswtyiswarea,wtyewunlmokwwillwbewinvalidwandw.muwneedwtmw

writewKEY1w0xEDCC1F55waeainwtmwunlmokgwWritinewan.wvaluewoanw

disablewtyewunlmokgwAwreadbaokwreadinewmfw1windioateswunlmokine,wandw0w

indioateswnmtwunlmokineg 

0:wNmtwunlmoked 

1:wUnlmok 

3.5.4 Control register (FMC_CR) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000w0400 

Field Name R/W Description 

31:16 Reserved 

15 OPTLOAD R/W 

Optimnwb.tewfmroedwupdate 

Tyiswbitwoanwmnl.wbewwrittenwasw1wwyenwtyewdatawwrittenwinwtyew

yieyerw16wbitswisw0xA5A5g 

Wyenwwrittenwasw1,wtyiswbitwwillwfmroewtyewmptimnwb.tewtmw

update,wandwtyiswmperatimnwwillwtrieeerwaws.ste wresetg 

0:wInvalid 

1:wValid 

14:11 Reserved 

10 PREEN R/W 

Prefetoywenable 

0:wDisable 

1:wEnable 

9:5 Reserved 

4 READONLY R/W 

FlasywipwRead-mnl.womntrml 

Cannmtwbewerased/writteng 

0:wInvalid 

1:wValid 

3:2 Reserved 
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Field Name R/W Description 

1:0 OPERATE R/W 

Flasywmperatimnwt.peswomnfieure 

00:wReadwmperatimn 

01:wSeotmrwerase 

10:wCyipwerasew  

11:wWrite 

WyenwtyewBUSYFLGwbitwmfwFMC_SRwiswset,wtyiswreeisterw

oannmtwbewwritteng 

3.5.5 Interrupt enable register (FMC_IER) 

Offsetwaddress:w0x18 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:7 Reserved 

6 RPTIEN R/W 

FLASHwread/writewprmteotimnwinterruptwenable 

0:wDisable 

1:wEnable 

5 KEYIEN R/W 

FlasywKEYwerrmrwinterruptwenable 

0:wDisable 

1:wEnable 

4 OPEIEN R/W 

FLASHwerasewendwinterruptwenable 

0:wDisable 

1:wEnable 

3:0 Reserved 

3.5.6 Status register (FMC_SR) 

Offsetwaddress:w0x1C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:7 Reserved 

6 RPTERRFLG R/W 

FLASHwreadwwritewprmteotimnwinterruptwflae 

SWD_DISABLE=w0x889BC3F51,wdisablewswdwaooesswfunotimnw

(readwandwwrite), 

SWD_DISABLE=w0x5389BCEA,wnmtwdisablewtyewwritewfunotimn,w

disablewtyewswdwreadwfunotimngwAtwtyiswpmint,wtyewbuswfeedswbaokw

0xA5A5A5A5wdatag 

OtyerwvalueswmfwSWDwarewunrestriotedgwSetwtmw1wb.wyardware,w

andwwritew0wb.wsmftwarewtmwolearwtmw0g 
0:wNmwinterrupt 

1:wInterruptwmoours 

5 KEYERRFLG R/W 

FlasywKEYwerrmrwinterruptwflae 

ErasewandwwritewflasywwitymutwunlmokinegwOperatinewilleealwareasw

wityinw0x2000w0000wtyatwarewnmtwflasywwillwalsmweeneratewanw

interruptgwSetwtmw1wb.wyardware,wandwwritew0wb.wsmftwarewtmwolearwtmw
0g 

0:wNmwinterrupt 
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Field Name R/W Description 

1:wInterruptwmoours 

4 OPENDFLG R/W 

FLASHwerasewendwinterruptwflae 

Setwtmw1wb.wyardware,wandwwritew0wb.wsmftwarewtmwolearwtmw
0g 0:wNmwinterrupt 

1:wInterruptwmoours 

3:1 Reserved 

0 BUSYFLG R 

FLASHwerasewbus.wflae 

0:wIdle 

1:wBus. 

3.5.7 Control register1 (FMC_CR1) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000w0300 

Field Name R/W Description 

31:2 Reserved 

1:0 LATENCY R/W 

Aooesswdela.wo.ole 

Tyewdefaultwpmwer-mnwvaluewisw3watw64MHzg 

00:wFLASHwneedsw0wwaitwo.olewtmwreadwdata 

01:wFLASHwneedsw1wwaitwo.olewtmwreadwdata 

10:wFLASHwneedsw2wwaitwo.oleswtmwreadwdata 

11:wFLASHwneedsw3wwaitwo.oleswtmwreadwdata 

TyewLATENCYwmfwomnfieurablewreeisterswbelmww32MHzwisw00g 

Fmrw32MHz,wawreeisterwLATENCYwmfw01wneedswtmwbew

omnfieuredg 

Fmrw64MHz,wawreeisterwLATENCYwmfw1xwneedswtmwbew

omnfieuredg 

w



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 

4 System configuration controller (SCU) 

TyewSCUw mdulewiswusedwtmwomntrmlwtyewomuntinew mdewmfwtyewentirewoyipw

peripyeralwinwDBGw mdeg 

4.1 Register address mapping 

Onl.w32-bitwreadwandwwritewmperatimnswarewsuppmrtedg 

Tablew15wSCUwReeisterwAddresswMappine 

Register name Description Offset address 

SCU_KEY SCUwreadswandwwriteswprmteotimnwreeister 0x00 

SCU_DBG S.ste wDBGwomntrmlwreeister 0x04 

4.2 Register functional description 

4.2.1 SCU reads and writes protection register (SCU_KEY) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w00000 

Pmwerwdm ain:wCOREwdm ain 

Resetwranee:wPORwreset,wNRSTwreset,wSTANDBYwreset,ws.ste wreset 

Field Name R/W Description 

31:17 Reserved 

16 LOCKFLG R 

S.ste wreeisterwwritewprmteotwflae

0:wTyews.ste wreeisterwiswinwtyewprmteotedwstate 

1:wTyews.ste wreeisterwiswinwwritablewstate 

Nmte:wSmftwarewwritesw1wtmwolear,wwritinew0wiswinvalidgwIfwLOCKFLGwisw

writtenw1watwtyewsa ewti e,wandwLOCKKEYwiswwrittenw0x87E4wtmwunlmok,w

tyiswbitwiswsetw1,wandwtyews.ste wreeisterwiswinwwritablewstateg 

15:0 LOCKKEY W 

Passwmrdwprmteotimnwomnfieuratimnwfmrws.ste wreeisterwwritewmperatimns 

Writinew0x87E4wtmwunlmok,wandwLOCKFLGwiswautm atioall.wsetw1watwtyew

sa ewti egwWyenwwritinewan.wmtyerwvalue,wlmokwitwandwresetwLOCKFLGwtmw

zermwatwtyewsa ewti eg 

4.2.2 System DBG control Register (SCU_DBG) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0000 

Pmwerwdm ain:wCOREwdm ain 

Resetwranee:wPORwreset,wNRSTwreset,wSTANDBYwreset,ws.ste wreset 

Field Name R/W Description 

31:8 Reserved 

7 WWDTDBG R/W 

TyewWWDTwomuntinew etymdwinwDEBUGw mde 

0:wCmuntinewiswnmtwaffeoted 

1:wPausewtyewomuntwinwDEBUGw mde 
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Field Name R/W Description 

6 IWDTDBG R/W 

TyewIWDTwomuntinew etymdwinwDEBUGw mde 

0:wCmuntinewiswnmtwaffeoted 

1:wPausewtyewomuntwinwDEBUGw mde 

5 LPTMRDBG R/W 

TyewLPTMRwomuntinew etymdwinwDEBUGw mde 

0:wCmuntinewiswnmtwaffeoted 

1:wPausewtyewomuntwinwDEBUGw mde 

4 BTMR1DBG R/W 

TyewBTMR1womuntinew etymdwinwDEBUGw mde 

0:wCmuntinewiswnmtwaffeoted 

1:wPausewtyewomuntwinwDEBUGw mde 

3 BTMR0DBG R/W 

TyewBTMR0womuntinew etymdwinwDEBUGw mde 

0:wCmuntinewiswnmtwaffeoted 

1:wPausewtyewomuntwinwDEBUGw mde 

2 Reserved 

1 GTMRDBG R/W 

TyewGTMRwomuntinew etymdwinwDEBUGw mde 

0:wCmuntinewiswnmtwaffeoted 

1:wPausewtyewomuntwinwDEBUGw mde 

0 ATMRDBG R/W 

TyewATMRwomuntinew etymdwinwDEBUGw mde 

0:wCmuntinewiswnmtwaffeoted 

1:wPausewtyewomuntwinwDEBUGw mde 
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5 Reset and Clock Control (RCC) 

5.1 Full Name and Abbreviation Description of Terms 

Tablew16wFullwNa ewandwAbbreviatimnwDesoriptimnwmfwTer s 

Full name in English English abbreviation 

ResetwandwClmokwCmntrmlw  RCC 

Reset RST 

Pmwer-OnwReset POR 

Pmwer-DmwnwReset PDR 

HieywSpeedwInternalwClmok HSICLK 

LmwwSpeedwInternalwClmok LSICLK 

Calibrate CAL 

Tri  TRM 

NmnwMaskablewInterrupt NMI 

5.2 Reset functional description 

Tyewsuppmrtedwresetwiswdividedwintmwfivewfmr s,wna el.,ws.ste wreset,wNRSTw

resetw,wpmwerwresetw,standb.wresetwandwLPTMRwresetg 

5.2.1 System reset 

5.2.1.1 "System reset" reset source 

⚫ Windmwwwatoydmewter inatimnwomuntw(WWDTwreset) 

⚫ Independentwwatoydmewter inatimnwomuntw(IWDTwreset) 

⚫ Smftwarewresetw(SWwreset) 

⚫ Abnmr alws.ste wresetwoausedwb.wCPUwdeadlmok 

⚫ Lmadwmptimnwb.tewreset 

⚫ Pmwerwreset 

Aws.ste wresetwwillwmoourwwyenwan.wmfwtyewabmveweventswmooursgwBesides,wtyew

resetweventwsmuroewoanwbewidentifiedwb.wviewinewtyewresetwflaewbitwinw

RCC_RSTCSRw(resetwomntrml/statuswreeister)g 

Wyenwaws.ste wresetwmoours,wtyewoyipwwillwresetwallwreeisterswexoeptwtyew

fmllmwine: 

⚫ RCCwresetwomntrmlwreeisterwRCC_RSTCSR 

⚫ RCCwReeardinewtyewAONwdm ainwomntrmlwreeisterwRCC_AONCSR 

⚫ PMUwandwSTANDBYwrelatedwreeisters:wPMU_LPCR,wPMU_WKCR,w

PMU_WKSR 

⚫ PVDwomntrmlwreeisterwPMU_PVDCSR 
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Nmte: 

(1) When configured to STANDBY0 mode, LPTMR is affected by system reset and 

LPTMRRST. When configured in STANDBY1 mode, LPTMR is only affected by POR, 

NRST, and LPTMRRST. 

(2) When configured to STANDBY0 mode, IWDT is affected by system reset and STANDBY 

processes; When configured to STANDBY1 mode, if the system is in non-Standby mode 

and is still affected by system reset, it will not be affected by the STANDBY mode entry 

process. It will continue to count and wake up STANDBY, and reset in the STANDBY wake-

up process. 

Software Reset 

Smftwarewoanwbewresetwb.wsettinewSYSRESETREQwinwAr w®wCmrtexw®w-M0+w

interruptwapplioatimnwandwresetwomntrmlwreeisterwtmw"1"g 

Load option byte reset 

Tyewlmadwb.tewresetwiswtrieeeredwb.wOPTLOADwbitwinwFMC_CRwreeisterwwyioywisw

omntrmlledwb.wsmftwareg 

5.2.1.2 "System reset" reset circuit 

WyenwanwexternalwresetwNRSTweenerateswawresetwsienal,witwfirstwpasseswtyrmueyw

anwanalmewfilterwmfwapprmxi atel.w50ns,wtyenwtyrmueywawdieitalwfilterwmfwupwtmw10 sw

(wyetyerwtyewdieitalwfilterwiswenabledwandwtyew aenitudewmfwtyewdieitalwfilterwoanwbew

omnfieuredwtyrmueywtyewNRSTFLTSELwbitwinwtyewRCC_RSTCSRwreeister),wandw

tyenwaotswmnwtyews.ste g 

Afterwtyewinternalwresetwsmuroeweenerateswawresetwsienal,wawlmw-levelwpulsewmfw

apprmxi atel.w20μswiswprmduoedwtyrmueywtyewpulseweeneratmrwtmwaotwmnwtyew

s.ste wwitymutwoausinewawoyaneewinwtyewlevelwmfwtyewexternalwNRSTwping 

Tyew"s.ste wreset"wresetwoirouitwiswsymwnwinwtyewfieurewbelmwg 
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Fieurew5w"S.ste wReset"wResetwCirouit 

Pulse 
generator
（20μs）

Filter

VDD/VDDA

External reset System 
reset

WWDT reset

IWDT reset 

Power reset

Software reset

Abnormal system reset 
caused by CPU deadlock

NRST

Load option byte reset

 

5.2.2 NRST reset 

WyenwawlmwwlevelwmoourswatwtyewexternalwNRSTwpin,wtyews.ste wNRSTwresetw

mooursg 

WyenwanwNRSTwresetwmoours,wtyewoyipwwillwresetwallwreeisterswexoeptwtyew

fmllmwine: 

⚫ RCCwresetwomntrmlwreeisterw(RCC_RSTCSR) 

5.2.3 Power reset 

"Pmwerwreset"wresetwsmuroewiswaswfmllmws: 

⚫ Pmwer-mnwresetw(PORwreset) 

⚫ Pmwer-dmwnwresetw(PDRwreset) 

Awpmwerwresetwwillwmoourwwyenwan.wmfwtyewabmveweventswmooursgwPmwerwresetwwillw

resetwallwreeistersg 

5.2.4 STANDBY reset 

Wyenwtyews.ste wexeouteswtyewSTANDBYwprmoess,wawSTANDBYwresetwmoourswinw

tyews.ste g 

WyenwSTANDBYwmoours,wsinoewallwtyewdieitalwCOREwdm ainwarewpmweredwdmwn,w

tyewoyipwwillwresetwallwtyewreeisterswunderwtyewCOREwdm ain: 

⚫ InwSTANDBY0w mde,wLPTMRwandwIWDTwwillwbewfmroibl.wreset 

⚫ InwSTANDBY1w mde,wLPTMRwiswnmtwaffeoted,wandwIWDTwwillwbewresetw

durinewtyewSTANDBYwwake-upwprmoess 

5.2.5 LPTMR reset 

WyenwLPTMRRSTwiswsetwtmw1winwRCC_AONCSRwomnfieuratimn,wLPTMRwresetw

mooursg 
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TyewLPTMRwresetwwillwresetwLPTMRENwinwRCC_AONCSRwandwallwtyewlmeiowinwtyew

LPTMRw mduleg 

5.2.6 Power-on/power-off reset timing 

Fieurew6wPmwer-mnwReset,wPmwer-mffwReset,wLmw-pmwerwWake-upwTi inewDiaera  

POR

PDR

Reset
POR PDR

Hysteresis time

Hysteresis voltage

VDD/VDDA

t

 

5.3 Functional description of clock management 

Tyewoyipwprmvideswtwmwdifferentwolmokwsmuroeswtyatwoanwbewusedwasws.ste wolmokw

smuroes: 

⚫ Internalwyiey-speedwolmokwHSICLK:w64MHzwyiey-speedwRCwmsoillatmr 

⚫ Internalwlmw-speedwolmokwLSICLK:w32g768KHzwlmw-speedwRCwmsoillatmr 

5.3.1 HSICLK internal high-speed clock signal 

HSICLKwolmokwsienalwisweeneratedwb.winternalw64MHzwRCwmsoillatmrg 

TyewHSIwolmokwfrequeno.wmfweaoywoyipwyaswbeenwoalibratedwb.wtyew anufaoturerw

tmw±0g5%wbefmrewleavinewtyewfaotmr.gwTyewHSIRDYwbitwmfwtyewRCC_CRwreeisterw

indioateswwyetyerwHSIwiswstablegwHSIwolmokwwillwbewinputwtmwtyews.ste wmnl.wwyenw

tyewyardwarewsetswtyewHSIRDYwbitwtmw1gwIfwtyewHSIRDYIENwbitwmfwtyewRCCw_IERw

reeisterwiswenabled,wtyewomrrespmndinewinterruptwwillwbeweeneratedgwHSIwoanwbew

enabledwandwdisabledwtyrmueywtyewHSIENwbitwmfwtyewRCCw_CRwreeistergwWyenwtyew

HSIENwbitwiswomnfieuredwtmw0,wtyewHSIRDYwflaewwillwbewolearedwafterw4wHSIwolmokw

o.olesg 

Hardwarewlmeiowprmteotimn: 

⚫ Tyews.ste wolmokwprmvideswyardwarewlmeiowprmteotimnwfmrwtyewHSIgw

WyenwHSIwiswusedwaswtyews.ste wolmokwsmuroe,wHSIENwoannmtwbew

turnedwmffwandwwritinew0wiswinvalidg 

⚫ Tyews.ste wyaswyardwarewlmeiowprmteotimnwfmrwFLASHwprmera  inew

erasuregwTmwensurewnmr alwmperatimn,wwyenwHSIENwiswturnedwmff,wtyew

flaewbitwHSIRDYwwillwbewresetwalmnewwitywtyewHSIENwyardware,wbutwtyew
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FLASHwprmera  inewerasewoanwomntinuewtmwwmrk,wandwtyewCLKOUTw

funotimnwstillwensureswtyatwtyewolmokwoanwbewmutputg 

5.3.2 LSICLK low-speed internal clock signal 

LSIwolmokwsienalwisweeneratedwb.winternalw32g768KHzwRCwmsoillatmrg 

ItwoanwbewusedwaswtyewwmrkinewolmokwfmrwLPTMRwandwIWDT,wandwalsmwaswtyew

s.ste wolmokgwItwoanwomntinuewtmwwmrkwaswawlmw-pmwerwolmokwsmuroewinwstmpwandw

standb.w1w mdegwTyewLSIRDYwbitwmfwtyewRCC_AONCSRwreeisterwindioatesw

wyetyerwLSIwiswstablegwLSIwolmokwwillwbewinputwtmwtyews.ste wmnl.wwyenwtyew

yardwarewsetswtyewLSIRDYwbitwtmw1gwIfwtyewLSIRDYIENwbitwmfwtyewRCC_IERw

reeisterwiswenabled,wtyewomrrespmndinewinterruptwwillwbeweeneratedgwLSIwoanwbew

enabledwandwdisabledwtyrmueywtyewLSIENwbitwmfwtyewRCC_AONCSRwreeistergw

WyenwtyewLSIENwbitwiswomnfieuredwtmw0,wtyewLSIRDYwflaewwillwbewolearedwafterw2w

LSIwolmokwo.olesg 

Hardwarewlmeiowprmteotimn: 

⚫ Tyews.ste wolmokwprmvideswyardwarewlmeiowprmteotimnwfmrwtyewLSIgw

WyenwLSIwserveswaswtyews.ste wolmokwsmuroe,wLSIENwoannmtwbew

turnedwmff,wandwwritinew0wiswinvalidg 

⚫ Tyews.ste wyaswyardwarewlmeiowprmteotimnwfmrwIWDTgTmwensurewtyew

nmr alwmperatimnwmfwIWDT,wwyenwturnswmffwLSIEN,wtyewLSIRDYwflaewwillw

bewolearedwb.wyardwarewalmnewwitywLSIEN,wbutwIWDTwoanwomntinuew

omuntine,wandwtyewCLKOUTwfunotimnwoanwstillwmutputwtyiswolmokg 

⚫ Tyews.ste wyaswyardwarewlmeiowprmteotimnwfmrwNRSTwfilterinegwTmw

ensurewtyewnmr alwmperatimnwmfwNRSTwfilterine,wwyenwLSIENwiswturnedw

mff,wtyewflaewbitwLSIRDYwwillwbewresetwtmwzermwalmnewwitywtyewLSIENw

yardware,wbutwtyewNRSTwfilterinewoanwstillwwmrkwnmr all.gwHmwever,w

om paredwwitywturninewmnwLSIEN,wtyewfilterinewti ewwillwbewextendedwb.w

5wtmw6wLSIwo.olesg 

⚫ Tyews.ste wdmeswnmtwprmvidewyardwarewlmeiowprmteotimnwfmrwtyew

LPTMRwolmokwsmuroegwWyenwLPTMRwiswenabledwbutwLSIENwiswturnedw

mff,witwwillwoausewLPTMRwtmwstmpwomuntineg 

5.3.3 Clock tree 

ClmokwtreewmfwG32F031wiswsymwnwinwtyewfieurewbelmw: 
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Fieurew7wG32F031wClmokwTree 

HSI RC
64MHz

HSI

sw

Lptmr_kclk

HSIDIV
/1,2,4,8

HSI_SYS

LSI RC
32KHz

LSI

sys_clk AHBCLKDIV
/1,2,...128

AHB/Core/
Memory

APBCLKDIV
/1,2,4,8 APB

adc_kclk
ADC_CLK_DIV

/2, 4, 8, 16

iwdt_kclk

HSIDIV8 FLASH 
PROGRAM

HCLK

PCLK

/8 cpu systick

pvd filt

 

5.3.4 System Clock and Switching 

HSIwmrwLSIwoanwbewseleotedwaswtyews.ste wolmokgwA mnewtye ,wHSIwoanwseleotwitsw

1,w2,w4,wandw8wfrequeno.wdivisimnswaswtyews.ste wolmokwbranoyesgwTyew axi u w

frequeno.wisw64MHzgwWyenwtyewoyipwiswpmweredwmnwfmrwtyewfirstwti e,wHSIwisw

seleotedwaswtyews.ste wolmokwb.wdefaultgwSwitoyinewsteps: 

(1) Ensure both the original clock and the new clock are ready 

(2) Configure SWSEL in RCC_CFG to the corresponding configuration 

(3) When the SWSTS flag in RCC_CFG changes to the new clock source, it 

indicates a successful switch 

Nmte: 

(1) As the clock source of the system clock, the hardware has logical protection and the 

software cannot be turned off. 

(2) When switching the system clock source, if the target clock has not been turned on or is not 

yet stable, the system will keep the current clock source working and wait until the new 

clock source stabilizes before switching. During the switching process, the hardware 

automatically protects and cannot turn off the clock source. After the switch is completed, 

users can turn off the original clock source as needed. 

(3) The HSI used as the frequency division HSIDIV for the system clock does not affect the 

duty cycle. 
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(4) The STOP low-power mode does not affect HSIDIV. If HSIDIV is configured before entering 

STOP, the wake-up will still maintain this frequency division, which will cause the STOP 

wake-up to slow down. 

(5) The system clock can be used as the filtering clock for the PVD function. When the PVD 

filtering function is enabled, it is not recommended to use the LSI as the system clock to 

prevent the PVD filtering from being too slow. When entering the STOP state, due to the 

system clock being turned off, the software needs to disable the PVD filtering function 

before entering STOP. 

5.3.5 Bus clock 

Built-inwAHBwandwAPBwbusesgwTyewolmokwsmuroewmfwAHBwiswtyews.ste wolmokgwItw

perfmr swfrequeno.wdivisimnwbasedwmnwtyewomnfieuratimnwbitwAHBCLKDIV[2:0],w

witywaw axi u wfrequeno.wmfw64MHzwandwaw axi u wfrequeno.wdivisimnw

omeffioientwmfw128gwTyewolmokwsmuroewmfwAPBwiswtyewAHBwolmokgwItwperfmr sw

frequeno.wdivisimnwbasedwmnwtyewomnfieuratimnwbitwAPBCLKDIV[1:0],wwitywaw

 axi u wfrequeno.wmfw64MHzwandwaw axi u wfrequeno.wdivisimnwomeffioientwmfw

8g 

5.3.6 Clock source selection of CLKOUT 

TyewinternalwolmokwoanwbewmutputwtmwGPIOwb.womnfieurinewtyewCLKOUTDIV,w

CLKOUTEN,wandwCLKOUTSELwbitswmfwtyewRCC_CFGwreeistergwClmokwmutputw

smuroeswinoludewtyewfmllmwine: 

⚫ S.ste wolmok 

⚫ HSIwolmok 

⚫ LSIwolmok 

⚫ HCLKwolmokw(CPU) 

Nmte:w  

(1) When this function is enabled or the output source is switched, clock glitches may occur. 

(2) When the clock source is unstable, CLKOUT cannot output the corresponding clock. 

(3) This function can be used in STOP mode as needed, but it does not support working in 

STANDBY mode. 

5.3.7 Clock source selection of IWDT 

WyenwIWDTw(independentwwatoydme)wiswenabled,wLSICLKwmsoillatmrwwillwbew

enabledwb.wfmroe,wandwwyenwitwiswstable,witwwillwprmvidewtyewolmokwsienalwtmwIWDTgw

WyenwIWDTwiswwmrkine,witwiswreom  endedwtmwturnwmnwLSIEN,wbutwIWDTwoanwstillw

omuntwnmr all.wafterwtyewsmftwarewturnswmffwLSIENg 

5.3.8 Clock source selection of LPTMR 

WyenwtyewLPTMRwiswinwmperatimn,wtyewLSIwiswusedwaswtyewwmrkinewolmokwfmrw

omuntineg 

LPTMRwolmokwomnfieuratimnwsteps: 
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(1) Enable LSIEN and confirm that LSIRDY is set to 1. 

(2) Configure the LPTMREN of RCC_AONCSR to enable this peripheral. 

(3) Configure the relevant Settings in the LPTMR peripheral to work. 

Nmte:wWyenwLPTMRwiswinwmperatimn,w akewsurewLSIENwiswenabled;wmtyerwise,wtyew mdulewwillwstmpw

omuntineg 

5.3.9 Clock source selection of ADC 

TyewADC'swwmrkinewolmokwsmuroewiswtyews.ste wolmok,wandwitwmperateswwitywHSIw

64MHzwaswtyewwmrkinewolmokgwTyewfrequeno.wdivisimnwomnfieuratimnwiswomntrmlledw

b.wADCCLKDIV[1:0],wwitywtyewfrequeno.wdivisimnwomeffioientswbeinew2,w4,w8,wandw

16wrespeotivel.gwWyenwtyewHSIwolmokwserveswaswtyewADCwolmokwsmuroe,wtyew

smftwarew ustwensurewtyatwHSIENwiswenabled;wmtyerwise,wtyewADCwoannmtw

mperateg 

5.3.10 SYSTICK clock 

TyewCPUwSYSTICKwfunotimnwolmokwiswprmvidedwb.wHCLK'sw8-wa.wfrequeno.w

divisimng 

5.4 Register address mapping 

Tablew17wRCCwReeisterwAddresswMappine 

Register name Description Offset address 

RCC_KEY S.ste wreeisterwprmteotimnwreeister 0x00 

RCC_CR Clmokwomntrmlwreeister 0x04 

RCC_CFG Clmokwomnfieuratimnwreeister 0x08 

RCC_IER Clmokwinterruptwenablewreeister 0x0C 

RCC_ISR Clmokwinterruptwflaewreeister 0x10 

RCC_AHBRST AHBwperipyeralwresetwreeister 0x14 

RCC_APBRST APBwperipyeralwresetwreeister 0x18 

RCC_AHBCLKEN AHBwperipyeralwolmokwenablewreeister 0x1C 

RCC_APBCLKEN APBwperipyeralwolmokwenablewreeister 0x20 

RCC_ADCCR ADCwolmokwomntrmlwreeister 0x24 

RCC_RSTCSR Resetwomntrml/statuswreeister 0x28 

RCC_AONCSR AONwdm ainwomntrmlwreeister 0x2C 

5.5 Register functional description 

5.5.1 System register protection register (RCC_KEY) 

Offsetwaddress:w0x00 
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Resetwvalue:w0x0000w00000 

Pmwerwdm ain:wCOREwdm ain 

Resetwranee:wPORwreset,wNRSTwreset,wSTANDBYwreset,ws.ste wreset 

Field Name R/W Description 

31:17 Reserved 

16 LOCKFLG R 

RCCwreeisterwwritewprmteotwflae 

0:wTyewRCCwreeisterwiswinwtyewprmteotedwstate 

1:wTyewRCCwreeisterwiswinwreadablewandwwritablewstate 

Nmte:wWyenw0x87E4wiswwrittenwtmwtyewLOCKKEY,wtyiswpmsitimnw1;w

WyenwmtyerwvalueswarewwrittenwtmwtyewLOCKKEY,wtyiswbitwiswresetwtmw

zermg 

15:0 LOCKKEY[15:0] W 

PasswmrdwprmteotimnwomnfieuratimnwfmrwRCCwreeisterwwritew

mperatimns 

Writinew0x87E4wtmwunlmok,wandwLOCKFLGwiswautm atioall.wsetw1watw

tyewsa ewti egwWyenwwritinewan.wmtyerwvalue,wawlmokwiswaddedwandw

LOCKFLGwiswresetwtmwzermwatwtyewsa ewti eg 

5.5.2 Clock control register (RCC_CR) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0003 

Pmwerwdm ain:wCOREwdm ain 

Resetwranee:wPORwreset,wNRSTwreset,wSTANDBYwreset,ws.ste wreset 

Field Name R/W Description 

31:2 Reserved 

1 HSIRDY R 

HSIwolmokwstabilit.wflae 

0:wUnstable 

1:wStable 

WyenwHSIENwiswturnedwmff,wHSIRDYwiswolearedwafterw4wHSIwolmokwo.olesg 

0 HSIEN R/W 

HSIwolmokwenable 

0:wDisable 

1:wEnable 

WyenwHSIwiswusedwaswtyews.ste wolmok,wwritinew0wiswinvalidg 

5.5.3 Clock configuration register (RCC_CFG) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0000w  

Pmwerwdm ain:wCOREwdm ain 

Resetwranee:wPORwreset,wNRSTwreset,wSTANDBYwreset,ws.ste wreset 

Field Name R/W Description 

31:23 Reserved 
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Field Name R/W Description 

22:20 CLKOUTDIV R/W 

Clmokwmutputwdivisimn 

000:wCLKOUTw1wfrequeno.wdivisimn 

001:wCLKOUTw2wfrequeno.wdivisimn 

010:wCLKOUTw4wfrequeno.wdivisimn 

011:wCLKOUTw8wfrequeno.wdivisimn 

100:wCLKOUTw16wfrequeno.wdivisimn 

101:wCLKOUTw32wfrequeno.wdivisimn 

110:wCLKOUTw64wfrequeno.wdivisimn 

111:wCLKOUTw128wfrequeno.wdivisimn 

19 CLKOUTEN R/W 

Clmokwmutputwenable 

0:wDisable 

1:wEnable 

18 Reserved 

17:16 CLKOUTSEL R/W 

Clmokwmutputwseleot 

00:wS.ste wolmok 

01:wHSIwolmok 

10:wLSIwolmok 

11:wCPUwHCLKwolmok 

15:14 Reserved 

13:12 HSIDIV R/W 

Frequeno.wdivisimnwmfwtyewHSIwbranoywmfwtyews.ste wolmok 

00:wNmwfrequeno.wdivisimn 

01:w2wfrequeno.wdivisimn 

10:w4wfrequeno.wdivisimn 

11:w8wfrequeno.wdivisimn 

11:10 Reserved 

9:8 APBCLKDIV R/W 

APBwolmokwdivisimn 

00:wHCLK 

01:wHCLKw2wfrequeno.wdivisimn 

10:wHCLKw4wfrequeno.wdivisimn 

11:wHCLKw8wfrequeno.wdivisimn 

7 Reserved 

6:4 AHBCLKDIV R/W 

AHBwolmokwdivisimn 

000:wS.ste wolmok 

001:wS.ste wolmokw2wfrequeno.wdivisimn 

010:wS.ste wolmokw4wfrequeno.wdivisimn 

011:wS.ste wolmokw8wfrequeno.wdivisimn 

100:wS.ste wolmokw16wfrequeno.wdivisimn 

101:wS.ste wolmokw32wfrequeno.wdivisimn 

110:wS.ste wolmokw64wfrequeno.wdivisimn 

111:wS.ste wolmokw128wfrequeno.wdivisimn 

3:2 Reserved 

1 SWSTS R 

Currentws.ste wolmokwflae 

0:wHSIwiswtyews.ste wolmok 

1:wLSIwiswtyews.ste wolmok 
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Field Name R/W Description 

0 SWSEL R/W 

S.ste wolmokwseleot 

0:wHSI 

1:wLSI 

5.5.4 Clock interrupt enable register (RCC_IER) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w0000 

Pmwerwdm ain:wCOREwdm ain 

Resetwranee:wPORwreset,wNRSTwreset,wSTANDBYwreset,ws.ste wreset 

Field Name R/W Description 

31:3 Reserved 

2 HSIRDYIEN R/W 

HSIwolmokwstabilizatimnwinterruptwenable 

0:wDisable 

1:wEnable 

1 Reserved 

0 LSIRDYIEN R/W 

LSIwolmokwstabilizatimnwinterruptwenable 

0:wDisable 

1:wEnable 

5.5.5 Clock interrupt flag register (RCC_ISR) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000w0000 

Pmwerwdm ain:wCOREwdm ain 

Resetwranee:wPORwreset,wNRSTwreset,wSTANDBYwreset,ws.ste wreset 

Field Name R/W Description 

31:3 Reserved 

2 HSIRDYFLG R/W 

HSIwolmokwstabilizatimnwinterruptwflae 

0:wNmwstabilizatimnwinterruptwmoours 

1:wStabilizatimnwinterruptwmoours 

Nmte:wSetw1wb.wyardware,wolearedwb.wsmftwarewwritinew0,wwritinew1wisw

invalidg 

1 Reserved 

0 LSIRDYFLG R/W 

LSIwolmokwstabilizatimnwinterruptwflae 

0:wNmwstabilizatimnwinterruptwmoours 

1:wStabilizatimnwinterruptwmoours 

Nmte:wSetw1wb.wyardware,wolearedwb.wsmftwarewwritinew0,wwritinew1wisw

invalidg 

5.5.6 AHB peripheral reset register (RCC_AHBRST) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000w0000 

Pmwerwdm ain:wCOREwdm ain 

Resetwranee:wPORwreset,wNRSTwreset,wSTANDBYwreset,ws.ste wreset 
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Field Name R/W Description 

31:18 Reserved 

17 GPIOBRST R/W 

GPIOBwreset 

0:wNmtwreset 

1:wReset 

06 GPIOARST R/W 

GPIOAwreset 

0:wNmtwreset 

1:wReset 

15:5 Reserved 

4 DIVRST R/W 

Dividerwreset 

0:wNmtwreset 

1:wReset 

3 CRCRST R/W 

CRCwreset 

0:wNmtwreset 

1:wReset 

2:1 Reserved 

0 DMARST R/W 

DMAwreset 

0:wNmtwreset 

1:wReset 

5.5.7 APB peripheral reset register (RCC_APBRST) 

Offsetwaddress:w0x18 

Resetwvalue:w0x0000w0000 

Pmwerwdm ain:wCOREwdm ain 

Resetwranee:wPORwreset,wNRSTwreset,wSTANDBYwreset,ws.ste wreset 

Field Name R/W Description 

31:25 Reserved 

24 COMP1RST R/W 

COMP1wreset 

0:wNmtwreset 

1:wReset 

23 COMP0RST R/W 

COMP0wreset 

0:wNmtwreset 

1:wReset 

22 OPARST R/W 

OPAMPwreset 

0:wNmtwreset 

1:wReset 

21 ADCRST R/W 

ADCwreset 

0:wNmtwreset 

1:wReset 

20:18 Reserved 

17 I2CRST R/W 

I2Cwreset 

0:wNmtwreset 

1:wReset 



 

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 41 

Field Name R/W Description 

16 Reserved 

15 UARTRST R/W 

UARTwreset 

0:wNmtwreset 

1:wReset 

14 USARTRST R/W 

USARTwreset 

0:wNmtwreset 

1:wReset 

13 Reserved 

12 SPIRST R/W 

SPIwreset 

0:wNmtwreset 

1:wReset 

11 WWDTRST R/W 

WWDTwreset 

0:wNmtwreset 

1:wReset 

10:8 Reserved 

7 BTMR1RST R/W 

BTMR1wreset 

0:wNmtwreset 

1:wReset 

6 BTMR0RST R/W 

BTMR0wreset 

0:wNmtwreset 

1:wReset 

5 Reserved 

4 GTMRRST R/W 

GTMRwreset 

0:wNmtwreset 

1:wReset 

3 ATMRRST R/W 

ATMRwreset 

0:wNmtwreset 

1:wReset 

2 EINTRST R/W 

EINTwreset 

0:wNmtwreset 

1:wReset 

1:0 Reserved 

5.5.8 AHB peripheral clock enable register (RCC_AHBCLKEN) 

Offsetwaddress:w0x1C 

Resetwvalue:w0x0000w0000 

Pmwerwdm ain:wCOREwdm ain 

Resetwranee:wPORwreset,wNRSTwreset,wSTANDBYwreset,ws.ste wreset 

Field Name R/W Description 

31:18 Reserved 
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Field Name R/W Description 

17 GPIOBEN R/W 

GPIOBwolmokwenable 

0:wDisable 

1:wEnable 

16 GPIOAEN R/W 

GPIOAwolmokwenable 

0:wDisable 

1:wEnable 

15:5 Reserved 

4 DIVEN R/W 

Dividerwolmokwenable 

0:wDisable 

1:wEnable 

3 CRCEN R/W 

CRCwolmokwenable 

0:wDisable 

1:wEnable 

2:1 Reserved 

0 DMAEN R/W 

DMAwolmokwenable 

0:wDisable 

1:wEnable 

5.5.9 APB peripheral clock enable register (RCC_APBCLKEN) 

Offsetwaddress:w0x20 

Resetwvalue:w0x0000w0000 

Pmwerwdm ain:wCOREwdm ain 

Resetwranee:wPORwreset,wNRSTwreset,wSTANDBYwreset,ws.ste wreset 

Field Name R/W Description 

31:25 Reserved 

24 COMP1EN R/W 

COMP1wolmokwenable 

0:wDisable 

1:wEnable 

23 COMP0EN R/W 

COMP0wolmokwenable 

0:wDisable 

1:wEnable 

22 OPAEN R/W 

OPAMPwolmokwenable 

0:wDisable 

1:wEnable 

21 ADCEN R/W 

ADCwolmokwenable 

0:wDisable 

1:wEnable 

20:18 Reserved 

17 I2CEN R/W 

I2Cwolmokwenable 

0:wDisable 

1:wEnable 

16 Reserved 
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Field Name R/W Description 

15 UARTEN R/W 

UARTwolmokwenable 

0:wDisable 

1:wEnable 

14 USARTEN R/W 

USARTwolmokwenable 

0:wDisable 

1:wEnable 

13 Reserved 

12 SPIEN R/W 

SPIwolmokwenable 

0:wDisable 

1:wEnable 

11 WWDTEN R/W 

WWDTwolmokwenable 

0:wDisable 

1:wEnable 

Nmte:wTyiswbitwiswnmtwwrite-prmteotedgwIfw0wiswwritten,wWWDTwwillw

stmpwomuntineg 

10 IWDTEN R/W 

IWDTwolmokwenable 

0:wDisable 

1:wEnable 

Tyewsmftwarewoanwmnl.wwritew1gwWritinew0wiswinvalidg 

9:8 Reserved 

7 BTMR1EN R/W 

BTMR1wolmokwenable 

0:wDisable 

1:wEnable 

6 BTMR0EN R/W 

BTMR0wolmokwenable 

0:wDisable 

1:wEnable 

5 Reserved 

4 GTMREN R/W 

GTMRwolmokwenable 

0:wDisable 

1:wEnable 

3 ATMREN R/W 

ATMRwolmokwenable 

0:wDisable 

1:wEnable 

2 EINTEN R/W 

EINTwolmokwenable 

0:wDisable 

1:wEnable 

1:0 Reserved 

5.5.10 ADC clock control register (RCC_ADCCR) 

Offsetwaddress:w0x24 

Resetwvalue:w0x0000w0000 

Pmwerwdm ain:wCOREwdm ain 

Resetwranee:wPORwreset,wNRSTwreset,wSTANDBYwreset,ws.ste wreset 
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Field Name R/W Description 

31:2 Reserved 

1:0 ADCCLKDIV R/W 

ADCCLKwolmokwdivide 

00:wS.ste wolmokw2wfrequeno.wdivisimn 

01:wS.ste wolmokw4wfrequeno.wdivisimn 

10:wS.ste wolmokw8wfrequeno.wdivisimn 

11:wS.ste wolmokw16wfrequeno.wdivisimn 

5.5.11 Reset control/status register (RCC_RSTCSR) 

Offsetwaddress:w0x28 

Resetwvalue:w0x0000w0080w  

Resetwranee:wOnl.wPORwreset 

Pmwerwdm ain:wAONwdm ain 

Resetwranee:wPORwreset 

Field Name R/W Description 

31:16 Reserved 

15 LOCKUPRSTEN R/W 

LOCKUPws.ste wresetwenable 

0:wDisablewLOCKUPws.ste wreset 

1:wWyenwCPUweenerateswLOCKUP,wtyewoyipwperfmr swaw

s.ste wreset 

14 PVDRSTEN R/W 

PVDws.ste wresetwenable 

0:wDisablewPVDws.ste wreset 

1:wWyenwtyewPVDw mnitmrinewvmltaeewiswlmwerwtyanwtyew

tyresymld,wtyewoyipwperfmr swaws.ste wreset 

13:10 Reserved 

9:8 NRSTFLTSEL R/W 

NRSTwfilterwseleot 

00:wNmwfilterinewiswperfmr ed;wmnl.w50nswfilterinewiswsi ulated 

01:wDieitalwfilterinew1 s 

10:wDieitalwfilterinew5 s 

11:wDieitalwfilterinew10 s 

Nmte:wWyenwtyewLSIwiswturnedwmff,wtyewNRSTwfilterinewti ewisw5w

LSIwolmokwo.oleswlmneerwtyanwtyewomnfieuredwvaluegwWyenwanw

NRSTwresetweventwmoourswwyilewomnfieurinewtyiswbit,wtyewfilterinew

ti ewwillwbewunomntrmllableg 

7 PORRSTFLG R/W 

POR/PDRwresetwflae 

0:wNmwPOR/PDRwresetwmoourred 

1:wPOR/PDRwresetwmoourred 

Nmte:wSetw1wb.wyardware,wolearedwb.wsmftwarewwritinew0,wwritinew

1wiswinvalidg 

6 LOCKUPRSTFLG R/W 

LOCKUPws.ste wresetwflae 

0:wNmwLOCKUPws.ste wresetwmoourred 

1:wLOCKUPws.ste wresetwmoourred 

Nmte:wSetw1wb.wyardware,wolearedwb.wsmftwarewwritinew0,wwritinew

1wiswinvalidg 
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Field Name R/W Description 

5 WWDTRSTFLG R/W 

WindmwwwatoydmewWWDTws.ste wresetwflae 

0:wNmwWWDTws.ste wresetwmoourred 

1:wWWDTws.ste wresetwmoourred 

Nmte:wSetw1wb.wyardware,wolearedwb.wsmftwarewwritinew0,wwritinew

1wiswinvalidg 

4 IWDTRSTFLG R/W 

IndependentwwatoydmewIWDTws.ste wresetwflae 

0:wNmwIWDTws.ste wresetwmoourred 

1:wIWDTws.ste wresetwmoourred 

Nmte:wSetw1wb.wyardware,wolearedwb.wsmftwarewwritinew0,wwritinew

1wiswinvalidg 

3 SFTRSTFLG R/W 

Smftwarews.ste wresetwflae 

0:wNmwsmftwarews.ste wresetwmoourred 

1:wSmftwarews.ste wresetwmoourred 

Nmte:wSetw1wb.wyardware,wolearedwb.wsmftwarewwritinew0,wwritinew

1wiswinvalidg 

2 PVDRSTFLG R/W 

PVDws.ste wresetw ark 

0:wNmwPVDws.ste wresetwmoourred 

1:wPVDws.ste wresetwmoourred 

Nmte:wSetw1wb.wyardware,wolearedwb.wsmftwarewwritinew0,wwritinew

1wiswinvalidg 

1 NRSTRSTFLG R/W 

NRSTwpinws.ste wresetw ark 

0:wNmwNRSTwpinws.ste wresetwmoourred 

1:wNRSTwpinws.ste wresetwmoourred 

Nmte:wSetw1wb.wyardware,wolearedwb.wsmftwarewwritinew0,wwritinew

1wiswinvalidg 

0 OPTRSTFLG R/W 

Optimnwb.tewlmadws.ste wresetwflae 

0:wNmwmptimnwb.tewlmadinews.ste wresetwmoourred 

1:wOptimnwb.tewlmadws.ste wresetwmoourred 

Nmte:wSetw1wb.wyardware,wolearedwb.wsmftwarewwritinew0,wwritinew

1wiswinvalidg 

5.5.12 AON domain control register（RCC_AONCSR） 

Offsetwaddress:w0x2C 

Resetwvalue:w0x0000w0000 

Pmwerwdm ain:wAONwdm ain 

Resetwranee:wPORwresetwandwNRSTwresetwwillwresetwallwbitswmfwtyiswreeister,wandw

LPTMRwresetwwillwresetwLPTMRENgwWyenwenterinewSTANDBYw mdew0,wallwtyesew

reeisterswarewresetgwWyenwenterinewSTANDBYwMmdew1,wtyiswreeisterwiswnmtw

affeotedg 

Field Name R/W Description 

31:17 Reserved 

16 LPTMRRST R/W 

LPTMRwreset 

0:wNmtwreset 

1:wReset 
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Field Name R/W Description 

15 LPTMREN R/W 

LPTMRwolmokwenable 

0:wDisable 

1:wEnable 

14:2 Reserved 

1 LSIRDY R 

LSIwolmokwstabilit.wflae 

0:wUnstable 

1:wStable 

WyenwLSIENwiswturnedwmff,wLSIRDYwiswolearedwafterw2wLSIwolmokw

o.olesg 

0 LSIEN R/W 

LSIwolmokwenable 

0:wDisable 

1:wEnable 

WyenwLSIwiswusedwaswtyews.ste wolmok,wwritinew0wiswinvalidg 
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6 Power management unit (PMU) 

6.1 Full Name and Abbreviation Description of Terms 

Tablew18wFullwNa ewandwAbbreviatimnwDesoriptimnwmfwTer s 

Full name in English English abbreviation 

PmwerwManaee entwUnit PMU 

PmwerwOnwReset POR 

PmwerwDmwnwReset PDR 

PmwerwVmltaeewDeteotmr PVD 

6.2 Introduction 

Tyewpmwerwsuppl.wiswtyewfmundatimnwfmrwstablewmperatimnwmfwaws.ste ,wwitywanw

mperatinewvmltaeewmfw1g8~5g5V,wandw1g5Vwpmwerwsuppl.woanwbewprmvidedwb.wtyew

built-inwvmltaeewreeulatmrg 

6.3 Structure block diagram 

Fieurew8wPmwerwSuppl.wCmntrmlwStruoturewBlmokwDiaera  

VDD

VSS

VDD_ANA Power 

domain

（5V）

HSICLK

ADC

COMP 0/1/2/3 TempSensor

Core

Flash

SRAM

Digital peripheral

OPAMP 0/1

LDO 1.5V

VDD_IO Power 

domain

（5V）

VDD_AON
1.5V

PMU_AON RCC_AON

SCU_AON

LPTMR_AON IWDT_AON

LSICLK

VDD_CORE
1.5V

core_pw_sw
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6.4 Functional description 

6.4.1 Power domain 

Tyewpmwerwdm ainwmfwtyewprmduotwinoludes:wanalmewIOwpmwerwdm ain,wanalmew

pmwerwdm ain,wAONwpmwerwdm ainwandwCOREwpmwerwdm aing 

Tablew19wPmwerwDm ains 

Name Voltage range (V) Description 

IOwpmwerwdm ain 5V Pmwerwsuppl.wfmrwallwanalmewI/Owiswinoludedg 

analmewpmwerw

dm ain 
5V 

Itwinoludeswanalmew mduleswsuoywaswADC,wOPAMP,wCOMP,w

TS,wHSIwolmok,wandwprmvideswanwLDOwwitywaw1g5Vwpmwerw

suppl.g 

AONwpmwerw

dm ain 
1g5V 

Itwinoludeswallwdieitalwnmn-pmwer-mffw mduleswandwLSIw

olmoksg 

COREwpmwerw

dm ain 
1g5V 

Itwinoludeswawomre,wFLASHw e mr.,wSRAMw e mr.,wandw

dieitalwperipyeralw mdulesg 

6.4.2 Power control 

6.4.2.1 Reduce the power in low-power mode 

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

Tyewpmwerwiswreduoedwb.wdisablinewtyewomrewandwolmokwsmuroewandwsettinewtyew

vmltaeewreeulatmrgwTyewstatewtransitimnwbetweenwlmw-pmwerw mdewandwnmr alw

 mdew(RUN)wiswaswsymwnwinwtyewfieurewbelmwg 

Fieurew9wLmw-pmwerwMmdewTransitimn 

Normal mode
RUN

Sleep mode
SLEEP

Standby mode
STOP

Stop mode
STOP

 

SLEEPw mdewmnl.wstmpswtyewCPUwomrewolmok,wandwmtyerwperipyeralswwmrkw

nmr all.;wtyewwmrkinewstatuswmfwperipyeralswinwSTOPw mde,wSTANDBY0w mdew

andwSTANDBY1w mdewiswsymwnwinwtyewtableg 

Tablew20wTyewperipyeralwwmrkinewstateswmfwSTOPw mde,wSTANDBY0w mdewandw

STANDBY1w mde 

 STOP STANDBY0 STANDBY1 

 
statew(1) 

wake-upw

smuroe 
statew(1) 

wake-upw

smuroe 
statew(1) 

wake-upw

smuroe 

CPUwomre - - - - - - 

FLASH - - - - - - 
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 STOP STANDBY0 STANDBY1 

 
statew(1) 

wake-upw

smuroe 
statew(1) 

wake-upw

smuroe 
statew(1) 

wake-upw

smuroe 

SRAM -
（2） - -

（2） - - - 

HSI - - - - - - 

LSI O - - - O - 

POR/PDR Y Y Y Y Y Y 

SYSTICK - - - - - - 

PVD O O - - - - 

DIV_SHIFT - - - - - - 

CRC - - - - - - 

GPIO O O
（3） O O

（3） O O
（3） 

DMA - - - - - - 

LPTMR O O - - O O 

COMP - - - - - - 

OPAMP - - - - - - 

ADC - - - - - - 

I2C - - - - - - 

UART - - - - - - 

USART - - - - - - 

SPI - - - - - - 

WWDT - - - - - - 

IWDT O O - - O O 

BTMR1 - - - - - - 

BTMR0 - - - - - - 

GTMR - - - - - - 

ATMR - - - - - - 

EINT O O - - - - 

Nmte: 

(1) Y indicates normal operation, O indicates configurable operation (off by default, can be 

enabled by software), - indicates unavailable. 

(2) In the STOP mode of SRAM, data is retained. In the STANDBY mode, when power is lost, 

data is not retained. 

(3) The GPIO pins can be awakened in STOP mode by configuring the EINT module. In 

STANDBY mode, the PMU module can be configured for wake-up. The pins that support 

STANDBY wake-up are PA7 and PB2 respectively. In addition, the NRST pin can also be 

awakened, but the reset range is different. For details, please refer to the RCC section. 

Normal mode 

Wyenwtyewoyipwiswpmweredwmnwfmrwtyewfirstwti ewmrwexitswfrm wlmwwpmwerw mde,witw

enterswRUNw mdewb.wdefaultgwTyews.ste wolmokwiswHSICLKwb.wdefaultg 
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Nmte:wWyenwtyews.ste wiswfirstwpmweredwmnwmrwawakenedwfrm wSTANDBY,wtyews.ste wolmokwfrequeno.w

isw64MHzgwWyenwtyews.ste wiswnmr all.wawakenedwfrm wSTOP,wsinoewtyews.ste womnfieuratimnw

HSIDIVwiswnmtwaffeotedwb.wSTOP,wtyews.ste wolmokwwillwbewomnfieuredwtmwdifferentwfrequenoiesw

aoomrdinewtmwitswfrequeno.wdivisimng 

Sleep mode 

Tyewoyaraoteristioswmfwsleepw mdewarewsymwnwinwtyewtablewbelmw 

Tablew21wCyaraoteristioswmfwSleepwMmde 

Characteristics Description 

Enter 

SetwtyewSLEEPDEEPwbitwmfwtyewomrewreeisterwtmw0 

Cmnfir wtyerewarewnmwpendinewinterruptsw(WFI)wmrweventsw(WFE) 

ExeoutewtyewWFIwmrwWFEwinstruotimnwtmwenterwSLEEPw mdewi  ediatel. 

Afterwenterine Allw mduleswexoeptwtyewCPUwomrewwmrkwnmr all. 

Wake-up 
IfwenterinewSLEEPw mdewb.wexeoutinewWFI,witwwillwbewwmkenwupwb.wan.winterrupt 

IfwenterinewSLEEPw mdewb.wexeoutinewWFE,witwwillwbewwmkenwupwb.wan.wevent 

Wakewupwdela. SeveralwHCLKwo.oles 

Afterwwake-up Tyews.ste wrestmreswtyewmrieinalwwmrkinewstate 

Nmte:wAn.ws.ste wresetwoanwwakewupwtyewsleepw mde,wandwtyews.ste wre-exeouteswtyewprmera wafterw

wakinewupg 

Stop mode 

Tyewoyaraoteristioswmfwstmpw mdewarewsymwnwinwtyewtablewbelmw: 

Tablew22wCyaraoteristioswmfwStmpwMmde 

Characteristics Description 

Enter 

SetwtyewSLEEPDEEPwbitwmfwtyewomrewreeisterwtmw1 

SetwtyewLPMwbitwmfwPMU_LPCRwinwtyewPMUw mdulewtmw0 

Cmnfir wtyerewarewnmwpendinewinterruptsw(WFI)wmrweventsw(WFE) 

ExeoutewtyewWFIwmrwWFEwinstruotimnwtmwenterwSTOPw mdewi  ediatel. 

Afterwenterine 

Allw mduleswexoeptwIWDTwandwLPTMRwstmpwwmrkine,wHSIwolmokwiswturnedwmff,wLSIw

olmokwre ainswunoyaneed,wFLASHwenterswDEEPwSTANDBYwstate,wandwSRAMwdataw

iswretained 

Wake-up 

IfwWFIwiswexeoutedwtmwenterwtyewSTOPw mde,witwwillwbewawakenedwtyrmueywtyew

relevantwinterruptwomnfieuredwb.wEINTgwIfwitwiswawakenedwtyrmueywPVDwmrwLPTMR,w

tyewomrrespmndinewperipyeralwinterruptwneedswtmwbewenabledwseparatel.gw  

Ifw.muwperfmr wtyewWFEwintmwtyewSTOPw mde,wawakenedwb.wEINTwomnfieuratimnw

relatedwevents 

Wakewupwdela. 
HSIwanalmewolmokwestablisy entwandwstabilizatimnwti ew+wFLASHwexitwDEEPw

STANDBYwti ew(AwakenedwwitywHSI64MHz,wTYPw19g5μs) 

Afterwwake-up 

Tyews.ste wolmokwautm atioall.wswitoyeswtmwtyewHSIwolmokwandwmperateswatwtyew

omrrespmndinewfrequeno.wbasedwmnwtyewHSIDIVwomnfieuratimn 

Ifwitwiswneoessar.wtmwusewLSIwaswtyews.ste wolmokwafterwwakinewup,wsmftwarew

mperatimnwiswrequiredwfmrwswitoyine 
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Nmte:wAn.ws.ste wresetwoanwwakewupwtyewsyutdmwnw mdegwAfterwwakinewup,wtyews.ste wwillwre-exeoutew

tyewprmera gwSinoewHSIDIVwwillwbewresetwb.wtyews.ste ,wtyews.ste wwillwmperatewatw64MHzg 

Standby mode 

Tyewoyaraoteristioswmfwstandb.w mdewarewsymwnwinwtyewtablewbelmw: 

Tablew23wCyaraoteristioswmfwStandb.wMmde 

Characteristics Description 

Enter 

SetwtyewSLEEPDEEPwbitwmfwtyewomrewreeisterwtmw1 

SetwtyewLPMwbitwmfwPMU_LPCRwinwtyewPMUw mdulewtmw1 

Cmnfir wtyerewarewnmwpendinewinterruptsw(WFI)wmrweventsw(WFE) 

Cmnfir wtyatwnmwSTANDBYwwake-upweventwyaswmoourred 

ExeoutewtyewWFIwmrwWFEwinstruotimnwtmwenterwSTANDBYw mdewi  ediatel. 

Afterwenterine 

WyenwomnfieuredwtmwSTANDBY0w mde,wallwperipyeralswstmpwwmrkine,wtyewCOREw

dm ainwpmwerwdmwn,wallwolmokswarewturnedwmff,wFLASHwpmwerwdmwn,wandwSRAMw

pmwerwdmwn 

WyenwomnfieuredwinwSTADNBY1w mde,wIWDTwandwLPTMRwarewnmtwaffeoted,wwyilew

tyewrestwmfwtyew mduleswstmpwwmrkinegwTyewCOREwdm ainwpmwerwdmwn,wtyewHSIw

olmokwturnswmff,wtyewLSIwolmokwre ainswunaffeoted,wFLASHwpmwerwdmwn,wandwSRAMw

pmwerwdmwn 

Wake-up 

WyenwinwSTANDBY0w mde,witwiswawakenedwmnl.wtyrmueywtyewrisine/falline/dmuble-

edeewmfwtyewWKUPwpin 

WyenwinwSTANDBY1w mde,witwoanwbewawakenedwtyrmueywtyewWKUPwpin,wIWDTwandw

LPTMR 

Wakewupwdela. 
Tmwbewdeter inedw(Tmwbewdeter inedwbasedwmnwtyewanalmewLDOwsituatimnwandwTRIMw

situatimn,wtmwbewom pletedwwityinw1 swmfwtyewprmduotwspeoifioatimn) 

Afterwwake-up 

Tyews.ste wolmokwautm atioall.wswitoyeswtmwtyewHSI_SYS_CLKwolmokgwSinoew

HSIDIVwyaswbeenwreset,wtyewfrequeno.wiswfixedwatw64MHz 

Tyews.ste wre-exeouteswtyewprmera  

Nmte: 

(1) NRST can wake up STANDBY, but it will reset some of the AON registers additionally. For 

details, please refer to the RCC section 

(2) When the system enters STANDBY, the FLASH will power down, the SRAM will power 

down and the data will not be retained. In STANDBY0 mode, LPTMR and IWDT will be 

forcibly reset. In STANDBY1 mode, it will continue to work. An additional peripheral wake-

up enable needs to be configured to wake up the STANDBY mode. After waking up, the 

IWDT will be reset and the LPTMR can continue to work. 

(3) Before the system enters STANDBY, the wake-up enable and pull-down mode of the wake-

up pin need to be configured according to the requirements. This configuration bit is in the 

PMU_WKCR register. Once the wake-up pin is enabled, the function of the corresponding 

wake-up pin will not be affected by the configuration in the GPIO controller. The input 

enable of this pin is turned on and the output enable is turned off. The pull-down mode is 

controlled by PMU_WKCR. After entering STANDBY, the pin configuration in the GPIO 

controller will be reset. 
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(4) The STANDBY wake-up pin has a fixed 50ns analog filter, and this filter function does not 

take effect on other functions of this pin. 

TyewsmftwarewmperatimnwprmoesswfmrwSTANDBYwentr.: 

(1) In the configuration of PMU_WKCR, the pull-up and pull-down 

requirements for the wake pin are WKPUSx, and the wake polarity of the 

wake pin is WKPOLx 

(2) Enable the wake-up pin, set WKENx to 1. (Note that after enabling, the 

corresponding pull-down configuration and polarity configuration will 

have write protection, and the corresponding pin will force input to 

enable and output to turn off. The pull-down relationship will be replaced 

by the configuration of the IO controller with the pull-down configuration 

for PMU wake-up.) To avoid false triggering of wake-up due to filtering, 

the wake-up detection function will be delayed by 6 system clocks after 

configuring WKENx. 

(3) Confirm that there is no wake flag in PMU_WKSR, that is, all WKFLGx 

are 0 

(4) Configure LPCFG=1 in PMU_LPCR and perform WFI/WFE for deep 

sleep to enter STANDBY 

6.4.3 Programmable Voltage Detector 

Pmwer-OnwResetw(POR),wPmwer-DmwnwResetw(PDR)wandwPrmera  ablewVmltaeew

Deteotmrw(PVD)woirouitswarewinteeratedwinsidewtyewoyipg 

POR/PDRwresetwiswalwa.swwmrkinegwWyenwtyewpmwerwsuppl.wvmltaeewiswdeteotedw

tmwbewlmwerwtyanwtyewtyresymldw(VPOR/PDR),wtyews.ste wre ainswinwtyewresetwstatew

andwallwreeisterswwillwbewresetg 

TyewPVDwfunotimnwoanw mnitmrwtyewom parismnwbetweenwVBBwandwtyewVPVDw

tyresymldgwTyewPVDwfunotimnwoanwbewenabledwtyrmueywPVDEN,wandwtyewtyresymldw

oanwbewseleotedwtyrmueywtyewPVDTHSEL[2:0]wbitwinwPMU_PVDCSRg 

Function Description 

PVDwstatus 

TyewPVDSTSwflaewinwPMU_PVDCSRwoanwindioatewtyewourrentwVBBwstategwTmwavmidw

falsewtrieeerine,wwyenwtyewPVDwfunotimnwiswturnedwmffwmrwjustwturnedwmnwfmrwabmutw30μsw

(durinewtyewfunotimnwestablisy entwti e),wtyiswflaewre ainsw0gwUserswoanwidentif.w

wyetyerwtyewfunotimnwyaswbeenwestablisyedwb.wtyewPVDRDYFLGwflae,wandwtyenwreadw

tyewomrreotwPVDSTSwflaeg 

PVDwinterrupt 

PVDHTwandwPVDLTwinwPMU_PVDCSRwoanw mnitmrwabmve/belmwwtyewtyresymldgwIfwaw

 mnitmrineweventwiswtrieeered,wPVDFLGwwillwbewautm atioall.wsetwtmw1gwIfwtyewoyannelw

interruptwiswomnfieuredwtyrmueywtyewEINTw mdule,wtyews.ste wwillwrespmndwtmwtyew

interrupt,wandwtyewMCUwoanwbewsetwtmwawsafewstatewtyrmueywtyewinterruptwservioew

prmera g 

PVDws.ste w

reset 

CmnfieurewPVDRSTENwinwRCC_RSTCSRwtmwenablewtyewPVDws.ste wresetwfunotimngw

WyenwVBBwiswlmwerwtyanwtyewtyresymld,wtyews.ste wentersws.ste wresetwuntilwVBBw

returnswtmwabmvewtyewtyresymldwvmltaee,wtyenwitwresu eswnmr alw mdewandwre-

exeouteswtyewprmera g 
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Nmte: 

(1) When users use PVD interrupts and PVD system resets, they do not need to wait for the 

PVDRDYFLG stability flag. The system will automatically handle the establishment delay to 

avoid false triggering. 

(2) PVD includes a system clock for filtering, but the filtering function does not support 

operation in STOP mode. Before entering the STOP mode, the user must turn off the 

filtering function to ensure that the PVD continues to work in the STOP mode. 

6.5 Register address mapping 

Tablew24wRCCwReeisterwAddresswMappine 

Register name Description Offset address 

PMU_KEY PMUwread-writewprmteotimnwreeister 0x00 

PMU_LPCR PMUwlmw-pmwerw mdewreeister 0x04 

PMU_WKCR PMUwlmw-pmwerwwake-upwomntrmlwreeister 0x08 

PMU_WKSR PMUwlmw-pmwerwwake-upwstatewreeister 0x0C 

PMU_PVDCSR PVDwomntrml/wstatewreeister 0x10 

6.6 Register functional description 

6.6.1 PMU read-write protection register (PMU_KEY) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w00000 

Pmwerwdm ain:wCOREwdm ain 

Resetwranee:wPORwreset,wNRSTwreset,wSTANDBYwreset,ws.ste wreset 

Field Name R/W Description 

31:17 Reserved 

16 LOCKFLG R 

PMUwreeisterwwritewprmteotwflae 

0:wTyewPMUwreeisterwiswinwtyewprmteotedwstate 

1:wTyewPMUwreeisterwiswinwreadablewandwwritablewstate 

Nmte:wWyenw0x87E4wiswwrittenwtmwtyewLOCKKEY,wtyiswbitw1;wWyenw

mtyerwvalueswarewwrittenwtmwtyewLOCKKEY,wtyiswbitwiswresetwtmwzermg 

15:0 LOCKKEY[15:0] W 

PasswmrdwprmteotimnwomnfieuratimnwfmrwRCCwreeisterwwritew

mperatimns 

Writinew0x87E4wtmwunlmok,wandwLOCKFLGwiswautm atioall.wsetw1watw

tyewsa ewti egwWyenwwritinewan.wmtyerwvalue,wawlmokwiswaddedwandw

LOCKFLGwiswresetwtmwzermwatwtyewsa ewti eg 

6.6.2 PMU low-power mode register (PMU_LPCR) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w00000 

Pmwerwdm ain:wAONwdm ain 
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Resetwranee:wPORwreset,wNRSTwreset 

Field Name R/W Description 

31:2 Reserved 

1 STANDBYCFG R/W 

STANDBYwwmrkw md 

0:wAfterwtyews.ste wenterswstandb.w mdew0,wtyewLSIwiswsyutwdmwn,w

andwtyewLPTMRwandwIWDTwarewresetwandwdmwnmtwwmrk 

1:wAfterwtyews.ste wenterswstandb.w mdew1,wtnewLSIwre ains,wLPTMRw

andwIWDTwomntinuewtmwwmrk,wandwSTANDBYwoanwbewwake-up 

Nmte:wInwtyisw mde,wawSTANDBYwwake-upwwillwresetwIWDTg 

0 LPCFG R/W 

Lmwwpmwerw mde 

0:wSTOPw mde 

1:wSTANDBYw mde 

6.6.3 PMU low-power wake-up control register (PMU_WKCR) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w00000 

Pmwerwdm ain:wAONwdm ain 

Resetwranee:wPORwreset,wNRSTwreset 

Field Name R/W Description 

31:26 Reserved 

25 LPTMRWKEN RW 

LPTMRwwakewupwSTANDBYwenable 

0:wLPTMRwdmeswnmtwwakewupwSTANDBY 

1:wWakewupwSTANDBYwinwSTANDBY1w mde 

Nmte:wLPTMRwoannmtwbewwakewupwinwSTANDBY0w mde 

24 IWDTWKEN RW 

IWDTwwakewupwSTANDBYwenable 

0:wIWDTwdmeswnmtwwakewupwSTANDBY 

1:wWakewupwSTANDBYwinwSTANDBY1w mde 

Nmte:wIWDTwoannmtwbewwakewupwinwSTANDBY0w mde 

23:20 Reserved 

19:18 WKPUS1 RW 

Upwandwdmwnwpullwomntrmlwmfwwakewpinw1winwSTANDBYw mde 

0x:wNmwupwmrwdmwnwpull 

10:wPullwup 

11:wPullwdmwn 

Nmte:wOnoewWKEN1wiswenabled,wtyiswbitwoannmtwbew mdifiedg 

17:16 WKPUS0 RW 

Upwandwdmwnwpullwomntrmlwmfwwakewpin0winwSTANDBYw mde 

0x:wNmwupwmrwdmwnwpull 

10:wPullwup 

11:wPullwdmwn 

Nmte:wOnoewWKEN0wiswenabled,wtyiswbitwoannmtwbew mdifiedg 

15:12 Reserved 

11:10 WKPOL1 RW 

Wake-upwpmlarit.wmfwtyewSTANDBYwpairwmnwtyewwake-upwpinw1 

00:wRisinewedee 

01:wFallinewedee 

1x:wDmublewedees 

Nmte:wOnoewWKEN1wiswenabled,wtyiswbitwoannmtwbew mdifiedg 
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Field Name R/W Description 

9:8 WKPOL0 RW 

Wake-upwpmlarit.wmfwtyewSTANDBYwpairwmnwtyewwake-upwpinw0 

00:wRisinewedee 

01:wFallinewedee 

1x:wDmublewedees 

Nmte:wOnoewWKEN0wiswenabled,wtyiswbitwoannmtwbew mdifiedg 

7:2 Reserved 

1 WKEN1 R/W 

Wakewpinw1wfmrwSTANDBYwenable 

0:wDisable 

1:wEnable 

0 WKEN0 R/W 

Wakewpinw0wfmrwSTANDBYwenable 

0:wDisable 

1:wEnable 

6.6.4 PMU low-power wake-up state register (PMU_WKSR) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w00000 

Pmwerwdm ain:wAONwdm ain 

Resetwranee:wPORwreset,wNRSTwreset 

Field Name R/W Description 

31:26 Reserved 

25 LPTMRWKFLG RW 

LPTMRwfmrwtyewSTANDBYwwake-upwflae 

0:wNmwLPTMRwwake-upwmoourred 

1:wLPTMRwwake-upwmoourred 

Nmte:wItwiswreom  endedwtmwusewitwinwSTANDBY1w mdegwInw

STANDBY0w mde,wsettinewtyiswflaewtmwmnewwillwnmtwwakewupw

STANDBYg 

Setwtyewyardwarewtmw1,wwritewtyewsmftwarewtmw0wtmwolearwit,wandwwritinew

tmw1wiswinvalidg 

24 IWDTWKFLG RW 

IWDTwfmrwtyewSTANDBYwwake-upwflae 

0:wNmwIWDTwwake-upwmoourred 

1:wIWDTwwake-upwmoourred 

Nmte:wItwiswreom  endedwtmwusewitwinwSTANDBY1w mdegwInw

STANDBY0w mde,wsettinewtyiswflaewtmwmnewwillwnmtwwakewupw

STANDBYg 

Setwtyewyardwarewtmw1,wwritewtyewsmftwarewtmw0wtmwolearwit,wandwwritinew

tmw1wiswinvalidg 

23:5 Reserved 

4 STANDBYFLG RW 

STANDBYweventwflae 

0:wNmwSTANDBYwentr.weventwmoourred 

1:wAwSTANDBYwentr.weventwmoourred 

Setwtyewyardwarewtmw1,wwritewtyewsmftwarewtmw0wtmwolearwit,wandwwritinew

tmw1wiswinvalidg 

3:2 Reserved 
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Field Name R/W Description 

1 WKFLG1 RW 

Wakewpinw1wpairswwitywtyewSTANDBYwwake-upwflae 

0:wNmwwake-upwmfwtyiswpinwmoourred 

1:wTyiswpinwyaswbeenwwake-up 

Setwtyewyardwarewtmw1,wwritewtyewsmftwarewtmw0wtmwolearwit,wandwwritinew

tmw1wiswinvalidg 

0 WKFLG0 RW 

Wakewpinw0wpairswwitywtyewSTANDBYwwake-upwflae 

0:wNmwwake-upwmfwtyiswpinwmoourred 

1:wTyiswpinwyaswbeenwwake-up 

Setwtyewyardwarewtmw1,wwritewtyewsmftwarewtmw0wtmwolearwit,wandwwritinew

tmw1wiswinvalidg 

6.6.5 PVD control/status register (PMU_PVDCSR) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000w0000w  

Pmwerwdm ain:wCOREwdm ain 

Resetwranee:wPORwreset,wNRSTwreset,wSTANDBYwreset 

Field Name R/W Description 

31:17 Reserved 

16 PVDRDYFLG R 

PVDwfunotimnwestablisyeswstablewflae 

0:wTyewPVDwfunotimnwiswturnedwmffwmrwiswwityinwtyewstartupwsetupw

perimd 

1:wTyewPVDwfunotimnwiswnmwwread. 

Nmte:wWyenwPVDENwiswnmtwenabledwmrwdurinewtyewsetupwstartupw

ti e,wtyiswflaewre ainswatw0g 

15 PVDSTS R 

PVDw mnitmrinewresultswmutput 

0:wVBBwiswlmwerwtyanwPVDwtyresymldwvmltaee 

1:wVBBwiswyieyerwtyanwPVDwtyresymldwvmltaee 

Nmte:wWyenwPVDENwiswnmtwenabledwmrwdurinewtyewsetupwstartupw

ti e,wtyiswflaewre ainsw0g 

14 PVDFLG R/W 

PVDwinterruptweventwflae 

0:wNmw mnitmrineweventswmoourred 

1:wAw mnitmrinewinoidentwmoourred 

Nmte:wSetwtyewyardwarewtmw1,wwritew0wtmwolearwtyewsmftware,wandw

writinew1wiswinvalidg 

13 Reserved 

12:10 PVDFLTSEL R/W 

PVDwfilterwlenetywseleot 

000:64ws.ste wolmoksw(1uswatw64wMHZ) 

001:128ws.ste wolmoksw(2uswatw64MHz) 

010:192ws.ste wolmoksw(3uswatw64MHz) 

011:320ws.ste wolmoksw(5uswatw64MHz) 

100:640ws.ste wolmoksw(10uswatw64MHz) 

101:1280ws.ste wolmoksw(20uswatw64MHz) 

110:1920ws.ste wolmoksw(30uswatw64MHz) 

111:3200ws.ste wolmoksw(50uswatw64MHz) 

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

9 PVDFLTEN R/W 

PVDwfilterwenable 

0:wDisable 

1:wEnable 

Nmte:wOnoewPVDENwiswenabled,wtyiswbitwoannmtwbew mdifiedg 

8 PVDIEN R/W 

PVDw mnitmrineweventwinterruptswtyewenable 

0:wDisable 

1:wEnable 

7:6 Reserved 

5 PVDHT R/W 

PVDwabmvewtyresymldwvmltaeew mnitmrine 

0:wDmwnmtw mnitmrwVDDwvmltaeeswabmvewtyewtyresymld 

0:wWyenwVDDwiswyieyerwtyanwtyewtyresymldwvmltaee,wPVDFLGwisw

setwtmw1,wwyioywoanwtrieeerwanwinterrupt 

Nmte:wAfterwPVDENwiswenabled,wtyiswbitwoannmtwbew mdifiedg 

4 PVDLT R/W 

PVDwbelmwwtyresymldwvmltaeew mnitmrine 

0:wDmwnmtw mnitmrwVDDwvmltaeeswbelmwwtyewtyresymld 

1:wWyenwVDDwiswlmwerwtyanwtyewtyresymldwvmltaee,wPVDFLGwisw

setwtmw1,wwyioywoanwtrieeerwanwinterrupt 

Nmte:wAfterwPVDENwiswenabled,wtyiswbitwoannmtwbew mdifiedg 

3:1 PVDTHSEL[2:0] R/W 

PVDwtyresymldwvmltaeewomnfieure 

000:wTyresymldwvmltaeew1g9V/2g0V 

001:wTyresymldwvmltaeew2g3V/2g4V 

010:wTyresymldwvmltaeew2g7V/2g8V 

011:wTyresymldwvmltaeew3g1V/3g2V 

100:wTyresymldwvmltaeew3g5V/3g6V 

101:wTyresymldwvmltaeew3g9V/4g0V 

110:wTyresymldwvmltaeew4g3V/4g4V 

111:wTyresymldwvmltaeew4g7V/4g8V 

Nmte:wAfterwPVDENwiswenabled,wtyiswsettinewoannmtwbew

 mdifiedg 

0 PVDEN R/W 

PVDwenable 

0:wDisable 

1:wEnable 
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7 Nested Vector Interrupt Controller (NVIC) 

7.1 Full Name and Abbreviation Description of Terms 

Tablew25wFullwNa ewandwAbbreviatimnwDesoriptimnwmfwTer s 

Full name in English English abbreviation 

NmnwMaskablewInterrupt NMI 

7.2 Introduction 

TyewCmrtex-M0+womrewinwtyewprmduotwinteerateswnestedwveotmredwinterruptw

omntrmllerw(NVIC),wwyioywiswolmsel.womupledwwitywtyewomre,wandwoanwyandlew

exoeptimnswandwinterruptswandwpmwerw anaee entwomntrmlweffioientl.wandwwityw

lmwwdela.gwPleasewseewCmrtex-M0+wTeoynioalwReferenoewManualwfmrw mrew

instruotimnswabmutwNVICg 

7.3 Main characteristics 

(1) 32 maskable interrupt channels 

(2) 4 programmable priority levels 

(3) Power management control 

(4) Low-delay exception and interrupt processing 

(5) Realization of system control register 

7.4 Interrupt and exception vector table 

Tablew26wInterruptwandwExoeptimnwVeotmrwTable 

Name Vector No. Priority Vector address Description 

 - - 0x0000_0000 Reserved 

Reset - -3 0x0000_0004 Reset 

NMI - -2 0x0000_0008 Nmn- askablewinterrupt 

HardFault - -1 0x0000_000c Varimuswyardwarewfaults 

SVCall - Canwset 0x0000_002C 
S.ste wservioewoalledwb.weeneralw

SWIwinstruotimn 

PendSV - Canwset 0x0000_0038 Pendinews.ste wservioe 

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

WWDT 0 Canwset 0x0000_0040 Windmwwwatoydmewinterrupt 

PVD 1 Canwset 0x0000_0044 Suppl.wvmltaeewdeteotimnwinterrupt 

- 2 - 0x0000_0048 Reserved 

FLASH 3 Canwset 0x0000_004C Flasyw e mr.welmbalwinterrupt 
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Name Vector No. Priority Vector address Description 

RCC 4 Canwset 0x0000_0050 RCCwinterrupt 

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

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

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

- 8 - 0x0000_0060 Reserved 

DMA_CH0 9 Canwset 0x0000_0064 DMAwoyannelw0winterrupt 

DMA_CH1 10 Canwset 0x0000_0068 DMAwoyannelw1winterrupt 

- 11 - 0x0000_006C Reserved 

ADC 12 Canwset 0x0000_0070 ADCwinterrupt 

ATMR_BRK_ 

UP_TRG_COMw  
13 Canwset 0x0000_0074 

Ati er_BRK/UP/TRGwandwCOMw

interrupt 

ATMR_CC 14 Canwset 0x0000_0078 Ati erwom parewinterrupt 

GTMR 15 Canwset 0x0000_007C Gti erwinterrupt 

- 16 - 0x0000_0080 Reserved 

BTMR0 17 Canwset 0x0000_0084 Bti erw0winterrupt 

BTMR1 18 Canwset 0x0000_0088 Bti erw1winterrupt 

LPTMR 19 Canwset 0x0000_008C LPti erwinterrupt 

- 20 - 0x0000_0090 Reserved 

COMP0 21 Canwset 0x0000_0094 COMP0winterrupt 

COMP1/2/3 22 Canwset 0x0000_0098 COMP1/2/3winterrupt 

I2C 23 Canwset 0x0000_009C I2Cwinterrupt 

- 24 - 0x0000_00A0 Reserved 

SPI 25 Canwset 0x0000_00A4 SPIwinterrupt 

- 26 - 0x0000_00A8 Reserved 

UART 27 Canwset 0x0000_00AC UARTwinterrupt 

USART 28 Canwset 0x0000_00B0 USARTwinterrupt 

- 29 - 0x0000_00B4w  Reserved 

- 30 - 0x0000_00B8w  Reserved 

- 31 - 0x0000_00BCw  Reserved 
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8 External interrupt and event controller (EINT) 

8.1 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

anmtyerwti erwtmwwmrk,wfmrwexa ple,wb.wanwupdateweventwmfwawti erg 

8.2 Main characteristics 

(1) Support 18 event/interrupt requests 

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

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

stop mode 

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

(5) Each external interrupt line has dedicated status bit 

(6) Detect external signals with pulse width lower than APB clock width 
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8.3 Structure block diagram 

Fieurew10wStruoturewBlmokwDiaera  

EINT_INTER
FACE

EINT

CPU

INT

APB

EINT_LINE

eint_it

EINT_REGIST
ER

 eint_evt

 

8.4 Functional description 

8.4.1 Classification and difference of "external interrupt and event" 

"Externalwinterruptwandwevent"woanwbewolassifiedwintmwexternalwyardwarewinterrupt,w

externalwyardwarewevent,wexternalwsmftwareweventwandwexternalwsmftwarewinterruptw

aoomrdinewtmwtrieeerwsmuroe,womnfieuratimnwandwexeoutimnwprmoessgwTyew

differenoeswarewsymwnwinwtyewtablewbelmw: 

Tablew27wClassifioatimnwandwDifferenoeswmfw"ExternalwInterruptswandwEvents" 

Name Trigger source Configuration and execution process 

Externalw

yardwarew

interrupt 

Externalwsienal 

(1) Setw tyew trieeerw mde,wallmww tyew interruptw request,wandwenablew

omrrespmndinewperipyeralwinterruptwlinew(enablewinwNVIC)g 

(2) Wyenwanwedeewomnsistentwwitywtyewomnfieuratimnwisweeneratedwmnw

tyew externalw interruptw line,w anw interruptw requestw willw bew

eenerated,wandwtyewomrrespmndinewpendinewbitwwillwbewsetwtmw1;w

writew1wtmwtyewomrrespmndinewbitwmfwtyewpendinewreeisterwandwtyew

interruptwrequestwwillwbewolearedg 

Externalw

yardwarew

event 

Externalwsienal 

(1) Setwtyewtrieeerw mdewandwenablewtyeweventwlineg 

(2) Wyenwanwedeewomnsistentwwitywtyewomnfieuratimnwisweeneratedwmnw

tyew externalw eventw line,w anw eventw requestw pulsew willw bew

eenerated,wandwtyewomrrespmndinewpendinewbitwwillwnmtwbewsetwtmw

1g 

Externalw

smftwarew

event 

Smftwarewinterruptw

reeister/trans itw

eventw(SEV)w

instruotimn 

(1) Enablewtyeweventwlineg 

(2) Writew 1w tmw tyew smftwarew interruptw eventw reeisterw mfw tyew

omrrespmndineweventw linewtmweeneratewanweventw requestwpulse,w

andwtyewomrrespmndinewpendinewbitwwillwnmtwbewsetwtmw1g 



 

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 62 

Name Trigger source Configuration and execution process 

Externalw

smftwarew

interrupt 

Smftwarewinterruptw

reeister 

(1) Allmww interruptw request,w andw enablew tyew omrrespmndinew

peripyeralwinterruptwlinew(enablewinwNVIC)g 

(2) Writew 1w tmw tyew smftwarew interruptw eventw reeisterw mfw tyew

omrrespmndinew interruptw linew tmweeneratewanw interruptw request,w

tyew omrrespmndinewpendinewbitwwillw bew setw tmw1;wwritew 1w tmw tyew

omrrespmndinew bitw mfw tyew pendinew reeisterw andw tyew interruptw

requestwwillwbewolearedg 

8.4.2 Wake-up 

SetwtrieeerwreeisterswRTENwmrwFTENwfmrwtyewrequiredwedeewdeteotimngwWyenwtyew

edeewmnwtyewexternalwinterruptwlinewmoours,wtyewedeewiswlmokedwandwawwake-upw

sienalwiswmutputg 

BefmrewtyewPMUwenterswSTOP,witwiswneoessar.wtmwomnfir wtyatwtyerewarewnmw

suspendedwinterruptsw(WFI)wmrweventsw(WFE)gwIfwsm,wtyewsmftwarewneedswtmwwritew

tyewIPENDwreeisterwtmwolearwtyewsuspendwbitwtmwavmidwbeinewunablewtmwenterwtyew

STOPg 

8.4.3 Event 

Tmweeneratewanwevent,wfirstwtyeweventwlinewsyallwbewomnfieuredwandwenabledgwSetw2w

trieeerwreeisterswaoomrdinewtmwtyewrequiredwedeewdeteotimn,wandwwritew"1"winwtyew

omrrespmndinewbitwmfwtyeweventw askwreeisterwtmwenableweventwrequestsgwWyenw

tyewrequiredwedeewmoourswmnwtyeweventwline,wanweventwrequestwpulsewisweenerated,w

andwtyewomrrespmndinewpendinewbitwiswnmtwsetwtmw"1"g 

8.4.4 Interrupt 

Tmweeneratewanwinterrupt,wfirstwtyewinterruptwlinewsyallwbewomnfieuredwandwenabledgw

Setw2wtrieeerwreeisterswaoomrdinewtmwtyewrequiredwedeewdeteotimn,wandwwritew"1"winw

tyewomrrespmndinewbitwmfwtyewinterruptw askwreeisterwtmwallmwwinterruptwrequestsgw

Wyenwtyewexpeotedwedeewmoourswmnwtyewexternalwinterruptwline,wanwinterruptw

requestwisweenerated,wandwtyewomrrespmndinewpendinewbitwiswsetwtmw"1"gwWritinew"1"w

inwtyewomrrespmndinewbitwmfwtyewsuspendwreeisterwwillwolearwtyewinterruptwrequestg 

8.4.5 External interrupt and event line mapping 

Tablew28wExternalwInterruptwandwEventwLinewMappine 

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

PA0/PB0 EINTw0 

PA1/PB1 EINTw1 

… … 

PA12/PB12 EINTw12 

PA13 EINTw13 

PA14 EINTw14 
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External Interrupt and Event Channel Name External Interrupt and Event Line No. 

PA15 EINTw15 

PVDwmutput EINTw16 

LPTMR EINTw17 

Reserved EINTw18~wEINTw31 

8.4.6 Direction for use 

(1) Configure EINT_CFG0/ EINT_CFG1 and select the PAD channel 

(2) Configure the EINT_IMASK/ EINT_EMASK register and turn on the 

interrupt or event masking switch 

(3) Configure the EINT_RTEN/ EINT_FTEN registers and select rising edge 

triggering or falling edge triggering 

(4) If the software is to trigger interrupts or events, the EINT_SWIEN 

register can be configured 

(5) After the interrupt occurs, the EINT_IPEND register is pulled up. The 

software can clear 0 by changing the polarity of the edge detection or by 

writing 1 to this bit 

(6) Before switching the PAD channel, turn off EINT_RTEN/ EINT_FTEN 

first 

8.5 Register address mapping 

Tablew29wExternalwInterrupt/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_SWIEN Smftwarewinterruptweventwreeister 0x10 

EINT_IPEND Interruptwpendinewreeister 0x14 

EINT_CFG0 Cmnfieuratimnwreeisterw0 0x18 

EINT_CFG1 Cmnfieuratimnwreeisterw1 0x1C 

8.6 Register functional description 

8.6.1 Interrupt mask register (EINT_IMASK) 

Offsetwaddress:w0x00 
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Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:18 Reserved 

17:0 IMASKx R/W 

InterruptwRequestwMaskwmnwLinewxw(x=0~17) 

0:wMask 

1:wOpen 

8.6.2 Event mask register (EINT_EMASK) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:18 Reserved 

17:0 EMASKx R/W 

EventwRequestwMaskwmnwLinewxw(x=0~17) 

0:wMask 

1:wOpen 

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

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:18 Reserved 

17:0 RTENx R/W 

RisinewTrieeerwEventwEnablewandwInterruptwmfwLinewxw(x=0~17) 

0:wDisable 

1:wEnable 

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

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:18 Reserved 

17:0 FTENx R/W 

FallinewTrieeerwEventwEnablewandwInterruptwmfwLinewxw(x=0-17) 

0:wDisable 

1:wEnable 

8.6.5 Software interrupt event register (EINT_SWIEN) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:18 Reserved 

17:0 SWIENx R/W 

SmftwarewInterruptwEventwmnwLinewxw(x=0~17) 

Setw1wb.wsmftware,wwritew1wmrwolearw0wfmrwtyewomrrespmndinewbitwmfw

EINT_IPENDg 
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Field Name R/W Description 

Wyenwtyiswbitwisw0,wtyewpendinewbitwmfwEINT_IPENDwoanwbewsetwb.wwritinew1gw

IfwEINT_IMASKw(EINT_EMASK)wiswsetwtmwmpenwtyewinterruptw(event)w

request,wanwinterruptw(event)wwillwbeweeneratedg 

0:wNmweffeot 

1:wSmftwareweenerateswanwinterruptw(event) 

8.6.6 Interrupt pending register (EINT_IPEND) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:18 Reserved 

17:0 IPENDx RC_W1 

InterruptwPendinewOoourwmfwLinewxwFlaew(x=0~17) 

Wyetyerwtyewseleotablewtrieeerwrequestwmoours 

0:wNm 

1:wOoourred 

Wyenwawrequestwiswtrieeeredwb.wtyewomrrespmndinewedeewmfw

EINT_RTEN/EINT_FTENwmnwtyewexternalwinterruptwline,wsetw1wb.w

yardware;wolearw0wb.woyaneinewtyewpmlarit.wmfwtyewedeewdeteotimnwmrw

olearw0wb.wwritinew1wtmwtyiswbitg 

8.6.7 Configuration register 0 (EINT_CFG0) 

Offsetwaddress:w0x18 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:29 Reserved 

28 EINT7 R/W 

EINT7wpinwCmnfieure 

0:wPA7 

1:wPB7 

27:25 Reserved 

24 EINT6 R/W 

EINT6wpinwCmnfieure 

0:wPA6 

1:wPB6 

23:21 Reserved 

20 EINT5 R/W 

EINT5wpinwCmnfieure 

0:wPA5 

1:wPB5 

19:17 Reserved 

16 EINT4 R/W 

EINT4wpinwCmnfieure 

0:wPA4 

1:wPB4 

15:13 Reserved 

12 EINT3 R/W 

EINT3wpinwCmnfieure 

0:wPA3 

1:wPB3 
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Field Name R/W Description 

11:9 Reserved 

8 EINT2 R/W 

EINT2wpinwCmnfieure 

0:wPA2 

1:wPB2 

7:5 Reserved 

4 EINT1 R/W 

EINT1wpinwCmnfieure 

0:wPA1 

1:wPB1 

3:1 Reserved 

0 EINT0 R/W 

EINT0wpinwCmnfieure 

0:wPA0 

1:wPB0 

8.6.8 Configuration register 1 (EINT_CFG1) 

Offsetwaddress:w0x1C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:29 Reserved 

28 EINT15 R/W 

EINT15wpinwCmnfieure 

0:wPA15w  

1:wnmtwyave 

27:25 Reserved 

24 EINT14 R/W 

EINT14wpinwCmnfieure 

0:wPA14w  

1:wnmtwyave 

23:21 Reserved 

20 EINT13 R/W 

EINT13wpinwCmnfieure 

0:wPA13w  

1:wnmtwyave 

19:17 Reserved 

16 EINT12 R/W 

EINT12wpinwCmnfieure 

0:wPA12w  

1:wPB12 

15:13 Reserved 

12 EINT11 R/W 

EINT11wpinwCmnfieure 

0:wPA11w  

1:wPB11 

11:9 Reserved 

8 EINT10 R/W 

EINT10wpinwCmnfieure 

0:wPA10 

1:wPB10 
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Field Name R/W Description 

7:5 Reserved 

4 EINT9 R/W 

EINT9wpinwCmnfieure 

0:wPA9 

1:wPB9 

3:1 Reserved 

0 EINT8 R/W 

EINT8wpinwCmnfieure 

0:wPA8 

1:wPB8 
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9 Direct memory access (DMA) 

9.1 Full Name and Abbreviation Description of Terms 

Tablew30wFullwNa ewandwAbbreviatimnwDesoriptimnwmfwTer s 

Full name in English English 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 

9.2 Introduction 

DMAw(DireotwMe mr.wAooess)woanwrealizewdireotwdatawtrans issimnwbetweenw

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

interventimn,wtyuswsavinewCPUwresmuroeswfmrwmtyerwmperatimnsg 

TyewprmduotwyaswawDMAwomntrmller,wwityw2woyannelswinwtmtalgwEaoywoyannelwmfw

DMAwyaswexaotl.wtyewsa ewfunotimngwTyewrequestwseleotimnw mdulewseleotsw

a mnew16wperipyeralwrequestswandwyandsyakewwitywperipyerals,wtrieeerswtyew

oyannelwomntrmlw mdulewtmwomntrmlwtyewentirewdatawtrans issimnwprmoess,wandw

FIFOwrealizeswdatawbufferinewandwread-writewbitwwidtywomnversimngwTyewAHBw

 asterwinterfaoewrespeotivel.wrealizeswtyewomnversimnwbetweenwoyannelw

trans issimnwandwAHBwinterfaoewprmtmomlgwBeoausewtyewAHBwbuswoanwmnl.wservew

mnewoyannelwatwawti e,wanwarbiterw ustwbewsetwbetweenwtyewAHBw asterwinterfaoew

andwtyew2woyannelsgwTyewDMAwomnfieuratimnwreeisterwinterfaoewuseswtyewAHBw

slavewinterfaoegwDMAwwillweeneratewinterruptswaoomrdinewtmwinterruptweventsgwDMAw

useswawfull.ws.noyrmnmuswdesien,wwitywAHBwBUSwolmokwaswtyewreferenoewolmok,wnmw

frequeno.wdivisimnwolmokg 
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9.3 Main characteristics 

(1) DMA has 2 channels 

(2) One AHB master interface, one AHB slave interface 

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

memory to peripheral, and memory to memory 

(4) Each channel has a special hardware DMA request for connection 

(5) Support software priority and hardware priority when multiple requests 

occur at the same time 

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

(7) The configurable source and target transmission width is byte, half word 

or word 

(8) Support circular transmission mode 

(9) Support source and target incremental modes 

(10) The configurable burst increment size is single time, 4, 8 or 16 ticks 

(11) Programmable data transmission number, up to 65535, is determined by 

PSIZECFG bits 
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9.4 Structure block diagram 

Fieurew11wStruoturewBlmokwDiaera  

AHB interface 
arbiter 

AHB master interface 

AHB slave 
interface 

FIFO

Request 
selection

Channel 
control 

Channel 0

Channel 1 

Configuration 
register

AHB BUS

Peripheral Memory 

ahb_dmac

AHB BUSCPU

 

9.5 Functional description 

9.5.1 DMA request 

Ifwtyewperipyeralwmrw e mr.wneedswtmwtrans itwdatawusinewDMA,witwiswrequiredwtmw

firstwtrans itwDMAwrequestwandwafterwitwiswapprmvedwb.wDMA,wdatawtrans issimnw



 

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 71 

oanwbewstartedg 

DMAwyasw2woyannelsgwEaoywoyannelwiswomnneotedwwitywdifferentwperipyerals,wandw

eaoywoyannelwyasw5weventwflaesw(DMAwyalfwtrans issimn,wDMAwtrans issimnw

om pletimn,wDMAwtrans issimnwerrmr,wDMAwFIFOwerrmr,wandwdireotw mdewerrmr)gw

Tyewlmeiowmfwtyew5weventwflaesw a.wbeom ewawseparatewinterruptwrequest,wandw

tye.wallwsuppmrtwsmftwarewtrieeerg 

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. 

Tablew31wDMAwRequestwMappinewTable 

Peripheral  Channel 0 Channel 1 

Peripyeral0 0000 ADC ADC 

Peripyeral1 0001 - - 

Peripyeral2 0010 - - 

Peripyeral3 0011 - - 

Peripyeral4 0100 GTMR_CH3 GTMR_CH0 

Peripyeral5 0101 GTMR_UP GTMR_CH1 

Peripyeral6 0110 GTMR_TRIG GTMR_CH2 

Peripyeral7 0111 - - 

Peripyeral8 1000 - - 

Peripyeral9 1001 - - 

Peripyeral10 1010 - - 

Peripyeral11 1011 USART_TX USART_RX 

Peripyeral12 1100 UART_RX UART_TX 

Peripyeral13 1101 SPI_TX SPI_RX 

Peripyeral14 1110 I2C_RX I2C_TX 

Peripyeral15 1111 SPI_RX SPI_TX 

9.5.2 Arbiter 

Wyenw ultiplewDMAwoyannelwrequestsw(requestswtmwtyewAHBw asterwinterfaoewmfw

DMA)wmoour,wanwarbiterwiswneededwtmw anaeewtyewrespmnsewsequenoegw

Manaee entwiswdividedwintmwtwmwstaees:wtyewfirstwstaeewiswsmftwarewstaee,wwyioyw

iswdividedwintmwtwmwprimritieswmfwyieywandwlmw;wtyewseomndwstaeewiswyardwarew

staee,wandwunderwtyewomnditimnwmfwtyewsa ewsmftwarewprimrit.,wtyewlmwerwtyew

oyannelwnu berwis,wtyewyieyerwtyewprimrit.wisg 

9.5.3 FIFO 

FIFOwiswusedwtmwte pmraril.wstmrewdatawbefmrewtyewsmuroewdatawiswtrans ittedwtmw

tyewdestinatimnwaddressgwEaoywoyannelwyaswanwindependentw4-wmrdwFIFO,wandw

tyewFIFOwtyresymldwoanwbewomntrmlledwb.wsmftwarewtmwbew1/4,w1/2,w3/4wmrwfullg 

TyerewarewtwmwDMAwtrans issimnw mdesgwTyewfirstwiswdireotw mde,winwwyioywaw
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sinelewtrans issimnwwillwbewstartedwtmwtyew e mr.wi  ediatel.wafterweaoyw

peripyeralwrequestgwIfwDMAwiswomnfieuredwtmwtrans itwdatawfrm wtyew e mr.wtmwtyew

peripyeral,wDMAwwillwstmrewawdatawinwFIFO,wandwmnoewtyewperipyeralwtrieeerswtyew

DMAwrequest,witwwillwtrans itwtyewdatagwTyewdireotw mdewrequireswtyewsa ewdataw

widtywomnfieuratimnwfmrwtyewsmuroewandwdestinatimnwaddresses,wandwdmeswnmtw

suppmrtwburstw mdewmrw e mr.-tm- e mr.wtrans issimnw mdegwTyewseomndwisw

FIFOw mde,winwwyioy,wFIFOwtyresymldwiswomnfieuredwfirst,wandwwyenwtyewdataw

stmraeewreaoyeswtyewtyresymld,wFIFOwomntentwwillwbewtrans ittedwtmwtyew

destinatimnwaddress;wFIFOw mdewiswapplioablewwyenwtyewdatawwidtywmfwsmuroew

addresswandwdestinatimnwaddresswiswdifferent,wandwitwsuppmrtswburstw mde;wFIFOw

oanwstmrewtyewdatawfirstwandwmutputwtye waswrequiredg 

9.5.4 Port 

TyewDMAwomntrmllerwtrans itswdatawtmwtyew e mr.wandwperipyeralswtyrmueywtyew

AHBwMasterwpmrtgwTyewAHBwMasterwmfwDMAwiswomnneotedwtmwtyewAHBw atrixwbusw

andwaooesseswtyewinternalwFlasy,winternalwSRAM,wAHBwperipyerals,wandwAPBw

peripyeralswaoomrdinewtmwtyewbuswrelatimnsyipg 

9.5.5 Interrupt 

Eaoywoyannelwyasw5wt.peswmfwinterruptwevents:wyalfwtrans issimn,wtrans issimnw

om pletimn,wtrans issimnwerrmr,wFIFOwerrmrwandwdireotw mdewerrmrgwTyerewarew

omrrespmndinewomnfieuratimnwreeisterswtmwomntrmlwtyewenablinewmfwinterruptsg 

⚫ Trans issimnwom pletimnwinterrupt:wTrieeeredwwyenwtyewtrans issimnwisw

om pletedg 

⚫ Trans issimnwerrmrwinterrupt:wTrieeeredwwyenwawbuswread-writewerrmrw

moourswdurinewDMAwtrans issimn;winwdual-bufferw mde,witwiswalsmw

trieeeredwwyenwwritinewtmwM0ADDRwwyenwCTARGwisw0,wmrwwritinewtmw

M1ADDRwwyenwCTARGwisw1g 

⚫ FIFOwerrmrwinterrupt:wTrieeeredwwyenwFIFOwunderflmwwmrwmverrunw

moours;wtrieeeredwwyenwtyewFIFOwtyresymldwandw e mr.wBurstwt.pew

belmnewtmwanwunsuppmrtedwtrans issimnwt.pewandwtyewoyannelwisw

enabledg 

⚫ Direotw mdewerrmrwinterrupt:wInwdireotw mde,wfmrwperipyeral-tm- e mr.w

trans issimn,wifwMINCMwiswsetwtmw0w(igeg,wtyew e mr.wiswawfixedw

address),wandwtyerewiswdatawinwtyewourrentwFIFOwtyatwyaswnmtwbeenw

trans ittedwtmwtyew e mr.,wandwawDMAwtrans issimnwrequestwisw

eeneratedwatwtyiswti e,witwiswtrieeeredg 

9.5.6 Direction for use 

9.5.6.1 DMA initialization parameter configuration 

Transmission Mode 

DMAwsuppmrtswtyreewtrans issimnw mdes:wperipyeral-tm- e mr.w mde,w e mr.-

tm-peripyeralw mdewandw e mr.-tm- e mr.w mdeg 
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Tyewtrans issimnw mdewoanwbewomntrmlledwtyrmueywDIRCFGwbitwmfwDMA_SCFGw

reeisterg 

Increment mode 

Tyewinore entw mdewmfwperipyeralwandw e mr.wiswomntrmlledwtyrmueywPINCMw

andwMINCMwbitswmfwDMA_SCFGwreeistergwWyenwbmtywbitswarewsetwtmw1,witwisw

omnfieuredwaswtyewinore entw mdewandwtyewinore entwiswtyewvaluewmfwPSIZECFGw

andwMSIZECFGwbitswmfwDMA_SCFGwreeistergwTyewPSIZECFGwandwMSIZECFGw

bitswarewusedwtmwsetwtyewdatawsizewmfwperipyeralwandw e mr.wtmwb.te,wyalfwwmrdwmrw

wmrdg 

Single transmission and burst mode 

Burstwtrans issimnwreferswtmwtyewyiey-speedwtrans issimnwtyatwinoreaseswtyewdataw

vmlu ewtrans ittedweaoywti ewatwtyewtrans issimnwstaeewsmwaswtmwi prmvewtyew

trans issimnwspeedgwInwtyewprmoesswmfwburstwtrans issimn,wAHBwbuswwillwbew

mooupiedg 

Sinelewandwburstwtrans issimnswoanwbewomntrmlledwtyrmueywtyewPBCFGwandw

MBCFGwbitswmfwDMA_SCFGwreeister,wandwitwoanwbewomnfieuredwaswsinelew

trans issimn,winore entalwburstwtrans issimnwmfw4wtioks,winore entalwburstw

trans issimnwmfw8wtiokswandwinore entalwburstwtrans issimnwmfw16wtioksgwTyisw

inore entwiswdeter inedwb.wtyewvaluewmfwPSIZECFGwandwMSIZECFGwbitsgwTyew

burstw mdewoanwbewenabledwmnl.wwyenwtyewinore entw mdewiswsuppmrtedg 

Tyewburstw mdewsyallwbewusedwinwom binatimnwwitywFIFO,wandwtyewseleotedwFIFOw

tyresymldwsyallwbewsuitablewfmrwtyewburstwsizewmfw e mr.,waswsymwnwinwtyewtablew

belmwg 

Tablew32wFIFOwTyresymldwCmnfieuratimn 

MSIZECFG 
FIFO 

threshold 
MBCFG=01 MBCFG=10 MBCFG=11 

B.te 

1/4 
One-ti ewburstwmfw4w

tioks 
Disable 

Disable 1/2 
Twm-ti ewburstwmfw4w

tioks 

One-ti ewburstwmfw8w

tioks 

3/4 
Tyree-ti ewburstwmfw4w

tioks 
Disable 

Full 
Fmur-ti ewburstwmfw4w

tioks 

Twm-ti ewburstwmfw8w

tioks 

One-ti ewburstwmfw16w

tioks 

Halfwwmrd 

1/4 Disable 

Disable Disable 1/2 
One-ti ewburstwmfw4w

tioks 

3/4 Disable 
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MSIZECFG 
FIFO 

threshold 
MBCFG=01 MBCFG=10 MBCFG=11 

Full 
Twm-ti ewburstwmfw4w

tioks 

One-ti ewburstwmfw8w

tioks 

Wmrd 

1/4 

Disable 

Disable 

1/2 

3/4 

Full 
One-ti ewburstwmfw4w

tioks 

Circular mode 

Tyewoiroularw mdewiswusedwtmwprmoesswtyewoiroularwbufferwareawandwomntinumusw

oyannelgwTyewoiroularw mdewwillwautm atioall.womnfieurewtyewnu berwmfwdataw

ite swaswtyewinitialwvaluewafterwtyewtrans issimnwends,wandwomntinuewtyewdataw

trans issimng 

Tyewoiroularw mdewoanwbewomntrmlledwtyrmueywCIRCMENwbitwmfwDMA_SCFGw

reeisterg 

Double buffer mode 

SettinewtyewDBMwmfwtyewDMA_SCFGwreeisterwtmw1woanwenablewtyewdual-bufferw

 mdewandwautm atioall.waotivatewtyewlmmpw mdegwInwtyewdual-bufferw mde,wtyew

DMA_M1ADDRwreeisterwiswaotivatedgwAfterwtyewstmraeewareawomrrespmndinewtmwtyew

addresswpminterwmfwtyewDMA_M0ADDRwreeisterwiswtrans itted,wItwwillwswitoywtmwtyew

stmraeewareawomrrespmndinewtmwtyewaddresswpminterwmfwtyewDMA_M1ADDRw

reeisterwfmrwomntinuedwtrans issimn,wandwwillwbewoalledwinwawlmmpgwWyenwtyewDMAw

aooesseswtyewDMA_M1ADDR,wtyewCTARGwpmsitimnwmfwtyewDMA_SCFGwreeisterw

isw1,wandwatwtyewsa ewti e,wdatawoanwbewwrittenwtmwmrwreadwfrm wtyew

DMA_M0ADDRwreeisterg 

Tyisw mdewdmeswnmtwsuppmrtw e mr.-tm- e mr.wtransferg 

Channel configuration process 

(1) Determine whether the channel is enabled by reading CHEN. If 

CHEN=1, first configure CHEN to 0, then read and confirm, and finally 

reset each interrupt state to zero 

(2) Configure the channel register according to the transmission type 

requirements 

(3) Configure CHEN to 1 to enable the channel 
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9.6 Register address mapping 

Tablew33wDMAwReeisterwAddresswMappinewTable 

Register name Description Offset address 

DMA_ISR DMAwinterruptwstatuswreeister 0x00 

DMA_IFCLR DMAwinterruptwflaewolearwreeister 0x08 

DMA_SCFGx DMAwCyannelwxwomnfieuratimnwreeister 0x10+0x18wx 

DMA_NDATAx DMAwoyannelwxwdatawite wnu berwreeister 0x14+0x18wx 

DMA_PADDRx DMAwCyannelwxwperipyeralwaddresswreeister 0x18+0x18wx 

DMA_M0ADDRx DMAwoyannelwxw e mr.w0waddresswreeister 0x1C+0x18wx 

DMA_M1ADDRx DMAwoyannelwxw e mr.w1waddresswreeister 0x20+0x18wx 

DMA_FIFOCRx DMAwoyannelwxwFIFOwomntrmlwreeister 0x24+0x18wx 

9.7 Register functional description 

9.7.1 DMA interrupt status register (DMA_ISR) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:12 Reserved 

11 TXCIFLG1 R 

Cyannelw1wTransferwCm pletewFlae 

Tyesewbitswarewsetwtmw1wb.wyardware;wwritew1wandwsetwtmw0wb.wsmftwarew

mnwtyewomrrespmndinewbitwmfwDMA_IFCLRwreeisterg 

0:wNmwtrans issimnwom pletimnwevent 

1:wTrans issimnwom pletimnweventwisweeneratedg 

10 HTXIFLG1 R 

Cyannelw1wHalfwTransferwInterruptwFlae 

Tyesewbitswarewsetwtmw1wb.wyardware;wwritew1wandwsetwtmw0wb.wsmftwarew

mnwtyewomrrespmndinewbitwmfwDMA_IFCLRwreeisterg 

0:wNmwyalf-trans issimnwevent 

1:wHalf-trans issimnweventwmoours 

9 TXEIFLG1 R 

Cyannelw1wTransferwErrmrwInterruptwFlae 

Tyesewbitswarewsetwtmw1wb.wyardware;wwritew1wandwsetwtmw0wb.wsmftwarew

mnwtyewomrrespmndinewbitwmfwDMA_IFCLRwreeisterg 

0:wNmwtrans issimnwerrmr 

1:wTrans issimnwerrmrwmoours 

8 DMEIFLG1 R 

Cyannelw1wDireotwMmdewErrmrwInterruptwFlae 

Tyesewbitswarewsetwtmw1wb.wyardware;wwritew1wandwsetwtmw0wb.wsmftwarew

mnwtyewomrrespmndinewbitwmfwDMA_IFCLRwreeisterg 

0:wNmwdireotw mdewerrmr 

1:wDireotw mdewerrmrwmoours 

7 Reserved 
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Field Name R/W Description 

6 FEIFLG1 R 

Cyannelw1wFIFOwErrmrwInterruptwFlae 

Tyesewbitswarewsetwtmw1wb.wyardware;wwritew1wandwsetwtmw0wb.wsmftwarew

mnwtyewomrrespmndinewbitwmfwDMA_IFCLRwreeisterg 

0:wNmwFIFOwerrmrwevent 

1:wFIFOwerrmrweventwmoours 

5 TXCIFLG0 R 

Cyannelw0wTransferwCm pletewFlae 

Tyesewbitswarewsetwtmw1wb.wyardware;wwritew1wandwsetwtmw0wb.wsmftwarew

mnwtyewomrrespmndinewbitwmfwDMA_IFCLRwreeisterg 

0:wNmwtrans issimnwom pletimnwevent 

1:wTrans issimnwom pletimnweventwisweeneratedg 

4 HTXIFLG0 R 

Cyannelw0wHalfwTransferwInterruptwFlae 

Tyesewbitswarewsetwtmw1wb.wyardware;wwritew1wandwsetwtmw0wb.wsmftwarew

mnwtyewomrrespmndinewbitwmfwDMA_IFCLRwreeisterg 

0:wNmwyalf-trans issimnwevent 

1:wHalf-trans issimnweventwmoours 

3 TXEIFLG0 R 

Cyannelw0wTransferwErrmrwInterruptwFlae 

Tyesewbitswarewsetwtmw1wb.wyardware;wwritew1wandwsetwtmw0wb.wsmftwarew

mnwtyewomrrespmndinewbitwmfwDMA_IFCLRwreeisterg 

0:wNmwtrans issimnwerrmr 

1:wTrans issimnwerrmrwmoours 

2 DMEIFLG0 R 

Cyannelw0wDireotwMmdewErrmrwInterruptwFlae 

Tyesewbitswarewsetwtmw1wb.wyardware;wwritew1wandwsetwtmw0wb.wsmftwarew

mnwtyewomrrespmndinewbitwmfwDMA_IFCLRwreeisterg 

0:wNmwdireotw mdewerrmr 

1:wDireotw mdewerrmrwmoours 

1 Reserved 

0 FEIFLG0 R 

Cyannelw0wFIFOwErrmrwInterruptwFlae 

Tyesewbitswarewsetwtmw1wb.wyardware;wwritew1wandwsetwtmw0wb.wsmftwarew

mnwtyewomrrespmndinewbitwmfwDMA_IFCLRwreeisterg 

0:wNmwFIFOwerrmrwevent 

1:wFIFOwerrmrweventwmoours 

9.7.2 DMA interrupt flag clear register (DMA_IFCLR) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:12 Reserved 

11 CTXCIFLG1 W 

Cyannelw1wClearwTransferwCm pletewInterruptwFlae 

0:wInvalid 

1:wTyewTXCIFLG1wflaewinwDMA_ISRwreeisterwiswolearedwtmw0 

10 CHTXIFLG1 W 

Cyannelw1wClearwHalfwTransferwInterruptwFlae 

0:wInvalid 

1:wTyewHTXIFLG1wflaewinwDMA_ISRwreeisterwiswolearedwtmw0 

9 CTXEIFLG1 W 
Cyannelw1wClearwTransferwErrmrwInterruptwFlae 

0:wInvalid 
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Field Name R/W Description 

1:wTyewTXEIFLG1wflaewinwDMA_ISRwreeisterwiswolearedwtmw0 

8 CDMEIFLG1 W 

Cyannelw1wClearwDireotwMmdewErrmrwInterruptwFlae 

0:wInvalid 

1:wTyewDMEIFLG1wflaewinwDMA_ISRwreeisterwiswolearedwtmw0 

7 Reserved 

6 CFEIFLG1 W 

Cyannelw1wClearwFIFOwErrmrwInterruptwFlae 

0:wInvalid 

1:wTyewFEIFLG1wflaewinwDMA_ISRwreeisterwiswsetwtmw0w  

5 CTXCIFLG0 W 

Cyannelw0wClearwTransferwCm pletewInterruptwFlae 

0:wInvalid 

1:wTyewTXCIFLG0wflaewinwDMA_ISRwreeisterwiswolearedwtmw0 

4 CHTXIFLG0 W 

Cyannelw0wClearwHalfwTransferwInterruptwFlae 

0:wInvalid 

1:wTyewHTXIFLG0wflaewinwDMA_ISRwreeisterwiswolearedwtmw0 

3 CTXEIFLG0 W 

Cyannelw0wClearwTransferwErrmrwInterruptwFlae 

0:wInvalid 

1:wTyewTXEIFLG0wflaewinwDMA_ISRwreeisterwiswolearedwtmw0 

2 CDMEIFLG0 W 

Cyannelw0wClearwDireotwMmdewErrmrwInterruptwFlae 

0:wInvalid 

1:wTyewDMEIFLG0wflaewinwDMA_ISRwreeisterwiswolearedwtmw0 

1 Reserved 

0 CFEIFLG0 W 

Cyannelw0wClearwFIFOwErrmrwInterruptwFlae 

0:wInvalid 

1:wTyewFEIFLG0wflaewinwDMA_ISRwreeisterwiswsetwtmw0w  

9.7.3 DMA channel x configuration register (DMA_SCFGx) (x=0,1) 

Offsetwaddress:w0x10+0x18wx 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:29 Reserved 

28:25 PSEL R/W 

PeripyeralwSeleotimn 

0000:woymmsewawperipyeralw0 

0001:wseleotwperipyeralsw1 

0010:wseleotwperipyeralsw2 

0011:wseleotwperipyeralsw3 

0100:wseleotwperipyeralsw4 

0101:wseleotwperipyeralsw5 

0110:wseleotwperipyeralsw6 

0111:wseleotwperipyeralsw7 

1000:wseleotwperipyeralsw8 

1001:wseleotwperipyeralsw9 

1010:wSeleotwperipyeralsw10 

1011:wseleotwperipyeralsw11 

1100:wseleotwperipyeralsw12 
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Field Name R/W Description 

1101:wseleotwperipyeralsw13 

1110:wseleotwperipyeralsw14 

1111:wseleotwperipyeralsw15 

Tyesewbitswoanwbewwrittenwmnl.wwyenwCHENwbitwisw0g 

24:23 MBCFG R/W 

Me mr.wBurstwTransferwCmnfieure 

00:wSinelewtrans issimn 

01:wINCR4w(4-tiokwinore entwburstwtrans issimn) 

10:wINCR8w(8-tiokwinore entwburstwtrans issimn) 

11:wINCR16w(16-tiokwinore entwburstwtrans issimn) 

Tyiswbitwoanwbewwrittenwmnl.wwyenwCHENwbitwisw0g 

Inwdireotw mde,wtyesewbitswwillwbewfmroedwtmw0g 

22:21 PBCFG R/W 

PeripyeralwBurstwTransferwCmnfieure 

00:wSinelewtrans issimn 

01:wINCR4w(4-tiokwinore entwburstwtrans issimn) 

10:wINCR8w(8-tiokwinore entwburstwtrans issimn) 

11:wINCR16w(16-tiokwinore entwburstwtrans issimn) 

Tyiswbitwoanwbewwrittenwmnl.wwyenwCHENwbitwisw0g 

Inwdireotw mde,wtyesewbitswwillwbewfmroedwtmw0g 

20 Reserved 

19 CTARG R/W 

CurrentwTareetw(mnl.winwdmublewbufferw mde) 

Tyiswbitwoanwbewsetwtmw1wmrwolearedwtmw0wb.wyardware,wmrwbew

writtenwb.wsmftwareg 

0:wTyewourrentwtareetw e mr.wiswMe mr.w0 

1:wTyewourrentwtareetw e mr.wiswMe mr.w1 

Tyesewbitswoanwbewwrittenwmnl.wwyenwCHENwbitwisw0g 

18 DBM R/W 

DmublewBufferwMmde 

0:wDmwnmtwswitoywtyewbufferwwyenwtyewtrans issimnwends 

1:wSwitoywtyewtareetw e mr.wwyenwDMAwtrans issimnwends 

Tyiswbitwoanwbewwrittenwmnl.wwyenwCHENwbitwisw0g 

17 Reserved 

16 PRILCFG R/W 

Primrit.wLevelwCmnfieure 

0:wLmw 

1:wHiey 

Tyiswbitwoanwbewwrittenwmnl.wwyenwCHENwbitwisw0g 

15 PERIOSIZE R/W 

Peripyeralwinore entwmffsetwsize 

0:wTyewmffsetwusedwtmwoaloulatewtyewperipyeralwaddresswisw

relatedwtmwPSIZECFG 

1:wTyewmffsetwusedwtmwoaloulatewtyewperipyeralwaddresswiswfixedw

tmwbew4 

IfwPINCMwbitwisw0,wtyiswbitwisw eanineless,wandwitwoanwbewwrittenw

mnl.wwyenwCHENwbitwisw0g 

Ifwtyewdireotw mdewiswseleotedwmrwtyewPBCFGwbitwiswnmtw

omnfieuredwtmw00,wandwtyewoyannelwiswenabled,wtyiswbitwwillwbew

fmroedwtmwlmwwlevelwb.wyardwareg 

14:13 MSIZECFG R/W 
Me mr.wDatawSizewCmnfieure 

00:wB.tew(8wbits) 
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Field Name R/W Description 

01:wHalfwwmrdw(16wbits) 

10:wWmrdw(32wbits) 

11:wReserved 

Tyesewbitswoanwbewwrittenwmnl.wwyenwCHENwbitwisw0g 

Inwdireotw mde,wwyenwCHENwbitwisw1,wMSIZECFGwbitwwillwbew

fmroedwtmwbewmfwtyewsa ewvaluewaswtyatwmfwPSIZECFGwbitg 

12:11 PSIZECFG R/W 

PeripyeralwDatawSizewCmnfieure 

00:wB.tew(8wbits) 

01:wHalfwwmrdw(16wbits) 

10:wWmrdw(32wbits) 

11:wReserved 

Tyesewbitswoanwbewwrittenwmnl.wwyenwCHENwbitwisw0g 

10 MINCM R/W 

Me mr.wInore entwMmde 

0:wTyew e mr.waddresswpminterwiswfixed 

1:wAfterweaoywdatawtrans issimn,wtyew e mr.waddresswpminterw

willwinorease 

Tyiswbitwoanwbewwrittenwmnl.wwyenwCHENwbitwisw0g 

9 PINCM R/W 

PeripyeralwInore entwMmde 

0:wTyewperipyeralwaddresswpminterwiswfixed 

1:wAfterweaoywdatawtrans issimn,wtyewperipyeralwaddresswpminterw

willwinorease 

Tyiswbitwoanwbewwrittenwmnl.wwyenwCHENwbitwisw0g 

8 CIRCMEN R/W 

CiroularwMmdewEnable 

Tyiswbitwoanwbewsetwtmw1wmrw0wb.wsmftware,wmrwbewsetwtmw0wb.w

yardwareg 

0:wDisable 

1:wEnable 

IfwDMAwtrans issimnwiswended,wswitoywtyewtareetw e mr.warea,w

enablewtyewoyannel,wandwtyiswbitwwillwbewautm atioall.wfmroedwtmw

1wb.wtyewyardwareg 

7:6 DIRCFG R/W 

DatawTransferwDireotimnwCmnfieure 

00:wFrm wperipyeralwtmw e mr. 

01:wFrm w e mr.wtmwperipyeral 

10:wFrm w e mr.wtmw e mr. 

11:wReserved 

Tyesewbitswoanwbewwrittenwmnl.wwyenwCHENwbitwisw0g 

5 Reserved 

4 TXCIEN R/W 

TransferwCm pletewInterruptwEnable 

0:wDisable 

1:wEnable 

3 HTXIEN R/W 

HalfwTransferwInterruptwEnable 

0:wDisable 

1:wEnable 

2 TXEIEN R/W 

TransferwErrmrwInterruptwEnable 

0:wDisable 

1:wEnable 
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Field Name R/W Description 

1 DMEIEN R/W 

DireotwMmdewErrmrwInterruptwEnable 

0:wDisable 

1:wEnable 

0 CHEN R/W 

CyannelwEnable 

0:wDisable 

1:wEnable 

Tyiswbitwsyallwbewsetwtmw0wb.wyardwarewinwan.wmfwtyewfmllmwinew

situatimns: 

WyenwDMAwtrans issimnwendsg 

Wyenwtrans issimnwerrmrwmoourswtmwAHBw ainwbusg 

WyenwtyewFIFOwtyresymldwmnwtyew e mr.wAHBwpmrtwisw

inom patiblewwitywtyewburstwsizeg 

9.7.4 DMA channel x data item number register (DMA_NDATA) (x=0,1) 

Offsetwaddress:w0x14+0x18wx 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 NDATA R/W 

Nu berwOfwDatawIte swTmwTransfer 

Tyewnu berwmfwdatawite swtmwbewtrans ittedwisw0-65535gwTyisw

reeisterwoanwbewmperatedwmnl.wwyenwtyewoyannelwiswdisabledgwAfterw

tyewoyannelwiswenabled,wtyiswreeisterwiswread-mnl.wtmwindioatewtyew

nu berwmfwre aininewdatawite swtmwbewtrans ittedgwAfterweaoyw

DMAwtrans issimn,wtyiswreeisterwwillwdeoreaseg 

Afterwtyewtrans issimnwiswom pleted,wtyiswreeisterwbeom esw0gwInw

lmmpw mde,wtyewinitialwvaluewiswautm atioall.wrelmadedwafterwtyew

trans issimnwiswom pletedg 

9.7.5 DMA channel x peripheral address register (DMA_PADDR) (x=0,1) 

Offsetwaddress:w0x18+0x18wx 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 PADDR R/W 

PeripyeralwAddress 

Basewaddresswmfwperipyeralwdatawreeisterwmfwread/writewdatag 

Tyiswbitwoanwbewwrittenwmnl.wwyenwCHENwbitwisw0g 

9.7.6 DMA channel x memory 0 address register (DMA_M0ADDR) 

(x=0,1) 

Offsetwaddress:w0x1C+0x18wx 

Resetwvalue:w0x0000w0000 
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Field Name R/W Description 

31:0 M0ADDR R/W 

Me mr.w0wAddress 

Basewaddresswmfw e mr.w0wmfwread/writewdatag 

Tyesewbitswarewwrite-prmteoted,wandwoanwbewwrittenwmnl.winwan.wmfw

tyewfmllmwinewoirou stanoes: 

Disablewoyannel 

EnablewtyewoyannelwandwsetwCTARGwbitwmfwDMA_SCFGwreeisterwtmw

1 

9.7.7 DMA channel x memory 1 address register (DMA_M1ADDR) 

(x=0,1) 

Offsetwaddress:w0x20+0x18wx 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 M1ADDR R/W 

Me mr.w1wAddress 

Basewaddresswmfw e mr.w1wmfwread/writewdatag 

Tyiswreeisterwiswmnl.wapplioablewtmwdmuble-bufferw mdeg 

Tyesewbitswarewwrite-prmteoted,wandwoanwbewwrittenwmnl.winwan.wmfw

tyewfmllmwinewoirou stanoes: 

Disablewoyannel 

EnablewtyewoyannelwandwsetwCTARGwbitwmfwDMA_SCFGwreeisterwtmw

0 

9.7.8 DMA channel x FIFO control register (DMA_FIFOCR) (x=0,1) 

Offsetwaddress:w0x24+0x18wx 

Resetwvalue:w0x0000w0020 

Field Name R/W Description 

31:8 Reserved 

7 FEIEN R/W 

FIFOwErrmrwInterruptwEnable 

0:wDisable 

1:wEnable 

6 Reserved 

5:3 FSTS R 

FIFOwStatus 

000:w0<fifm_level<1/4 

001:w1/4≤fifm_level<1/2 

010:w1/2≤fifm_level<3/4 

011:w3/4≤fifm_level<full 

100:wFIFOwiswe pt. 

101:wFIFOwiswfull 

Otyers:wMeanineles 

Tyesewbitswarewinvalidwinwdireotw mdeg 

2 DMDEN R/W 

DireotwMmdewDisable 

0:wEnablewdireotw mde 

1:wDisablewdireotw mde 

Tyiswbitwoanwbewwrittenwmnl.wwyenwtyewCHENwbitwisw0;wwyenwtyew

 e mr.-tm- e mr.w mdewiswseleotedwandwCHENwbitwisw1,wtyiswbitw

willwbewsetwtmw1wb.wyardwareg 
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Field Name R/W Description 

1:0 FTHSEL R/W 

FIFOwTyresymldwSeleot 

00:w1/4wmfwFIFOwoapaoit. 

01:w1/2wmfwFIFOwoapaoit. 

10:w3/4wmfwFIFOwoapaoit. 

11:wFullwFIFOwoapaoit. 

Inwdireotw mde,wtyesewbitswarewinvalid,wandwtye.woanwbewwrittenwmnl.w

wyenwCHENwbitwisw0g 
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10 General-Purpose Input/Output Pin (GPIO) 

10.1 Full Name and Abbreviation Description of Terms 

Tablew34wFullwNa ewandwAbbreviatimnwDesoriptimnwmfwTer s 

Full name in English English abbreviation 

P-oyannelwMetalwOxidewSe iomnduotmr P-MOS 

N-oyannelwMetalwOxidewSe iomnduotmr N-MOS 

10.2 Introduction 

E beddedwwitywupwtm 29wGPIOwpinsgwAllwIOswoanwwmrkwunderw5V,wsuppmrtinew4w

 mdes:winput,wmutput,w ultiplexine,wandwanalmegwInwinputw mde,wtye.woanwbew

omnfieuredwaswyiey-i pedanoewinputgwAllwmfwtye woanwswitoywbetweenwinput,w

mutput,wmrw ultiplexinewfunotimnsgwMmstwGPIOwpinswarewsyaredwwityw ultiplexedw

peripyeralsgwInwadditimn,wsm ewpinswyavewredefinitimnwfunotimns,wsuoywaswanalmew

input,wexternalwinterrupt,wandwinput/mutputwmfwoyipwperipyerals,wbutwmnl.wmnew

funotimnwoanwbew appedwtmwawpinwatwawti eg 

10.3 Main characteristics 

(1) Input mode 

⚫ Flmatinewinput 

⚫ Pull-upwinput 

⚫ Pull-dmwnwinput 

(2) Output mode 

⚫ Pusy-pullwmutput 

⚫ Open-drainwmutput 

(3) Multiplexing mode 

⚫ Pusy-pullw ultiplexinewfunotimn 

⚫ Open-drainw ultiplexinewfunotimn 

(4) Analog mode 

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

(6) Output rate: up to 20MHz 

(7) Configurable output drive capability in two levels: 3mA/6mA 

(8) Configurable latch protection: GPIO-related configuration registers have 

latch protection/unlock functions 
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(9) Flexible multiplexing functions: each IO has 8 groups of multiplexing 

configurations 

(10) The motor-related pins PA10 to PA15 can be further remapped 

10.4 Structure block diagram 

Fieurew12wGPIOwStruoturewBlmokwDiaera  

Output control
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Peripheral multiplexing function output

Peripheral multiplexing function input 
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A
n
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g

 
o
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tp

u
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Smitt trigger

VDD

VSS

VDD

VSS

I/O pin 

PMOS

NMOS

ESD 
protection

Input driver

Output driver 

 

10.5 Functional description 

EaoywpinwmfwGPIOwoanwbewomnfieuredwaswpull-up,wpull-dmwn,wflmatinewandwanalmew

input,wmrwpusy-pull/mpen-drainwmutputwandwinputw mdewandw ultiplexinewfunotimnw

b.wsmftwaregwAllwGPIOwinterfaoeswyavewexternalwinterruptwoapabilit.g 

10.5.1 IO status during reset and just after reset 

DurinewandwjustwafterwGPIOwreset,wifwtyew ultiplexinewfunotimnwiswnmtwenabled,wtyew

I/Owpmrtwwillwbewomnfieuredwaswflmatinewinputw mdeg 

10.5.2 Input mode 

Inwtyewinputw mde,witwoanwbewsetwaswpull-up,wpull-dmwn,wflmatinewandwanalmewinputg 

WyenwGPIOwiswomnfieuredwaswinputw mde,wallwGPIOwpinswyavewanwinternalwweakw

pull-upwandwpull-dmwnwresistmr,wwyioywoanwbewaotivatedwmrwbrmkeng 

Pull-up, pull-down, and floating modes 

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

⚫ Soy ittwtrieeerwiswenabled 

⚫ Disablewmutputwbuffer 
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⚫ B.womnfieurinewtyewpull-up/pull-dmwnwreeisterwGPIOx_PUPDR,wseleotw

wyetyerwtmwusewpull-up/pull-dmwnwresistmr 

⚫ TyewinputwdatawreeisterwGPIOx_INDRwoaptureswtyewdatawmnwI/Owpinwinw

eaoywAHBwolmokwo.oleg 

⚫ ReadwI/Owstatewb.wtyewinputwdatawreeisterwGPIOx_INDR 

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 

Fieurew13wInputwMmdewI/OwStruoture 

VDDIOx

Input data 
register

TTL Schmitt
Trigger 

Read

I/O pin 

VSS  

10.5.3 Output mode 

Inwtyewmutputw mde,witwoanwbewsetwaswpusy-pullwmutputwandwmpen-drainwmutputg 

WyenwGPIOwiswomnfieuredwaswtyewmutputwpin,wtyewmutputwspeedwmfwtyewpmrtwoanwbew

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

Inwmutputw mde 

⚫ Soy ittwtrieeerwiswmpened 

⚫ Aotivatewtyewmutputwbuffer 

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

wyetyerwtmwusewpull-up/pull-dmwnwresistmr 

⚫ Pusy-pullw mde: 

- DmublewMOSwtransistmrwwmrkswb.wturnswandwtyewmutputwdatawreeisterw

oanwomntrmlwtyewyieywandwlmwwlevelwmfwI/Owmutput; 

- Readwtyewfinall.wwrittenwvaluewtyrmueywtyewmutputwdatawreeisterw

GPIOx_OUTDR 

⚫ Open-drainw mde: 

- Onl.wN-MOSwwmrks,wandwtyewmutputwdatawreeisterwoanwomntrmlwI/Ow

mutputwyiey-resistanoewstatewmrwlmwwlevel 

- TyewinputwdatawreeisterwGPIOx_INDRwoaptureswtyewdatawmnwI/Owpinw

inweaoywAHBwolmokwo.ole 
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- ReadwtyewaotualwI/Owstatewtyrmueywtyewinputwdatawreeisterw

GPIOx_INDR 

Fieurew14wOutputwMmdewI/OwStruoture 

Bit setting/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

 

10.5.4 Multiplexing mode 

Inw ultiplexinew mde,witwoanwbewsetwaswpusy-pullw ultiplexinewandwmpen-drainw

 ultiplexine 

Inwpusy-pull/mpenwdrainw ultiplexinew mde 

⚫ Enablewtyewmutputwbuffer 

⚫ Outputwbufferwiswdrivenwb.wperipyeral 

⚫ AotivatewSoy ittwtrieeerwinput 

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

wyetyerwtmwusewpull-up/pull-dmwnwresistmr 

⚫ TyewdatawmnwtyewI/Owpinwiswsa pledwinweaoywAHBwolmokwo.olewandw

stmredwinwtyewpmrtwinputwstatuswreeister 

⚫ ReadwtyewaotualwI/OwstatewtyrmueywtyewinputwdatawreeisterwGPIOx_INDR 

Fieurew15wMultiplexinewMmdewI/OwStruoture 

Output 
control 

VDDIOx

VSS

Push-pull, 
open-drain, 
disable P-MOS

N-MOS

I/O pin 

TTL Schmitt
Trigger

Multiplexing function output 

Multiplexing function input

VDDIOx

VSS

PULL 
UP

PULL 
DOWN

 

10.5.5 Analog mode 

Inwanalmewfunotimnw mde 

⚫ Disablewmutputwbuffer 
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⚫ TyewinputwmfwSoy ittwtrieeerwiswdisabled,wandwtyewmutputwvaluewmfw

Soy ittwtrieeerwiswfmroedwtmwbew0 

⚫ Weakwpull-upwandwpull-dmwnwresistmrswarewdisabled 

⚫ Readwtyewvaluewmfwtyewinputwstatuswreeisterwtmwbew0 

Fieurew16wAnalmewFunotimnwI/OwStruoture 

Analog input/Analog output 
I/O pin 

Input data 
register

TTL Schmitt
Trigger 

Read

Bit setting/clear 
register Output data 

registerRead/Write 

Write

Input  

10.5.6 External interrupt/wake-up line 

AllwGPIOwpmrtswyavewexternalwinterruptwfunotimngwIfw.muwwantwtmwusewexternalw

interruptwline,wtyewpmrtw ustwbewomnfieuredwaswinputw mdeg 

10.5.7 I/O data bit processing 

GPIOwpmrtwset/resetwreeisterw(GPIOx_BSRR)wallmwswset/resetwmperatimnwfmrweaoyw

bitwmfwtyewmutputwdatawreeisterw(GPIOx_OUTDR)gwTyewvalidwdatawwidtywmfwtyew

set/resetwreeisterwiswdmublewtyewvalidwdatawwidtywmfwGPIOx_OUTDRg 

Writinew0wtmwan.wbitwinwGPIOx_BSRRwwillwnmtwaffeotwtyewvaluewmfwtyew

GPIOx_OUTDRwreeistergwPAxBSwandwPAxBCwbitswmfwGPIOx_BSRRwarewsetwtmw1w

fmrwtyewsa ewti e,wmperatimnwmfwPAxBSwbitwyaswtyewprimrit.gwGPIOx_wBSRRw

reeisterwoanwoyaneewtyewomrrespmndinewbitwmfwtyewGPIOx_OUTDRwreeister,wandw

GPIOx_OUTDRwbitwoanwbewaooessedwdireotl.wfrm wGPIOx_BSRRwreeisterg 

Wyenwtyewaooessw eoyanis wiswsetwmrwresetwb.wGPIOx_OUTDRwtyrmueyw

GOIOx_BSRRwreeister,witwiswnmtwneoessar.wtmwdisablewtyewinterruptwb.wsmftwarewtmw

aooesswGPIOx_OUTDRg 

10.5.8 Multiplexing function and remapping 

Multiplexer 

Tyew ultiplexerwiswusedwtmwomnneotwtyewI/Owpmrtwlinewmfwtyewdevioewtmwtyew

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

EaoywI/Owpinwiswequippedwwitywaw ultiplexergwaw axi u wmfw8w(AF0-AF7)warew

used,wwyioywarewomnfieuredwb.wGPIOx_AFSELR0wandwGPIOx_wAFSELR1w

reeistersgwWyenwI/Owpinwiswreset,wallwpinwpmrtswarewomnneotedwtmwAF0g 

Remapping 
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Eaoywperipyeralwyasw ultiplew ultiplexinewfunotimns,wbutwmnl.wmnew ultiplexinew

funotimnwinputwoanwbewseleotedwfmrwawpin,wsmwtyew ultiplexinewfunotimnwmfwtyew

peripyeralwoanwbew appedwtmwmtyerwI/Owpins,wtyatwis,wtyew ultiplexinewfunotimnw

sienalwoanwbewreassienedwtmwawpinwaddressg 

Tyew ultiplexinewfunotimnwandwre appinewaddresswtablewmfwpinswarewsymwnwinwtyew

datasyeetg 

I/O multiplexing configuration 

WyenwI/Owpmrtwiswomnneotedwtmwtyewperipyeralw ultiplexinewfunotimn,wtyewfmllmwinew

debueeinewneedswtmwbewdmne: 

⚫ Afterwreset,wtyewpinwiswomnfieuredwwityw ultiplexinewfunotimn 

⚫ I/Owpmrtwiswomnfieuredwaswinput,wmutputwmrwanalmewinput 

⚫ TyewI/OwpmrtwiswomnneotedwtmwtyewdefinedwAFx 

⚫ Cmnfieurewpinwpull-up/pull-dmwnwandwmutputwspeed 

⚫ CmnfieurewI/Owasw ultiplexinewfunotimnwinwGPIOx_MDR 

WyenwtyewI/Owpmrtwiswomnfieuredwwityw ultiplexinewfunotimn,witswinputwandwmutputw

 mdewiswaswfmllmws: 

⚫ Enablewtyewmutputwbuffer 

⚫ Outputwbufferwiswdrivenwb.wperipyeral 

⚫ AotivatewSoy ittwtrieeerwinput 

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

wyetyerwtmwusewpull-up/pull-dmwnwresistmr 

⚫ TyewdatawmnwtyewI/Owpinwiswsa pledwinweaoywAHBwolmokwo.olewandw

stmredwinwtyewpmrtwinputwstatuswreeister 

⚫ ReadwtyewaotualwI/OwstatewtyrmueywtyewinputwdatawreeisterwGPIOx_INDR 

Tyew ultiplexinew mdewI/Owstruoturewiswsymwnwinwtyewfieurewbelmw: 

Fieurew17wMultiplexinewMmdewI/OwStruoture 

Output 
control 

VDDIOx

VSS

Push-pull, 
open-drain, 
disable

P-MOS

N-MOS

I/O pin 

TTL Schmitt
Trigger 

Multiplexing function output 

Multiplexing function input 

VDDIOx

VSS

PULL 
UP

PULL 
DOWN

 

Reset pin (PA6) multiplexing function switching 

BefmrewPA6wswitoyeswfrm wmtyerwfunotimnswtmwNRST,wdieitalwfilterinewneedswtmwbew



 

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 89 

enabledwfirstgwDieitalwfilterinewneedswtmwbewenabledwbefmrewenterinewtyewstandb.w

 mdeg 

10.5.9 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 

10.5.10 Direction for use 

10.5.10.1 Input configuration 

Tyewomnfieuratimnwprmoesswiswaswfmllmws: 

(1) Unlock by configuring 0xA5A5_5A5A through GPIO_LOCK 

(2) Configure GPIO_MDR to 01 input mode 

(3) ull-down operations can be performed by configuring GPIO_PUPDR 

(4) Obtain the I/O status by reading GPIO_INDR 

10.5.10.2 Output configuration 

Tyewomnfieuratimnwprmoesswiswaswfmllmws: 

(1) Unlock by configuring 0xA5A5_5A5A through GPIO_LOCK 

(2) Configure GPIO_MDR to 10 output mode 

(3) Pull-down operations can be performed by configuring GPIO_PUPDR 

(4) The push-pull/open-leak output type can be selected by configuring 

GPIO_OTR 

(5) The driver capability can be selected by configuring GPIO_DSR 

(6) Obtain the I/O status by reading GPIO_INDR 

Wyenwprmera  inewI/Owfmrwmutput: 

⚫ Tyewmutputwpatywiswmpen 

⚫ Readwaooesswtmwtyewmutputwdatawreeisterwoanwmbtainwtyewlastwwrittenw

value 

10.5.10.3 Multiplex configuration 

Tyewomnfieuratimnwprmoesswiswaswfmllmws: 

(1) Unlock by configuring 0xA5A5_5A5A through GPIO_LOCK 
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(2) Configure GPIO_MDR to 11 multiplex mode 

(3) Configure GPIO_AFSELRx for multiplexing selection 

(4) The multiplexed output (data and enables) comes from peripheral 

control 

(5) Pull-down operations can be performed by configuring GPIO_PUPDR 

(6) The push-pull/open-leak output type can be selected by configuring 

GPIO_OTYRCFG 

(7) The driver capability can be selected by configuring GPIO_DSR 

(8) Obtain the I/O status by reading GPIO_INDR 

10.5.10.4 Analog configuration 

Tyewomnfieuratimnwprmoesswiswaswfmllmws: 

(1) Unlock by configuring 0xA5A5_5A5A through GPIO_LOCK 

(2) Configure GPIO_MDR to 00 analog mode 

Wyenwprmera  inewI/Owinwanalmew mde: 

⚫ Outputwpatywdisomnneoted 

⚫ Inputwdisomnneoted 

⚫ Upwandwdmwnwpullinewprmyibited 

⚫ Readwaooesswtmwtyewinputwdatawreeisterwisw0 

10.6 Register address mapping 

GPIOAwbasewaddress:0x4800w0000 

GPIOBwbasewaddress:0x4800w0400 

Tablew35wGPIOwReeisterwAddresswMappine 

Register name Description Offset address 

GPIOA_MDR GPIOAw mdewreeister 0x00 

GPIOA_INENR GPIOAwinputwenablewreeister 0x04 

GPIOA_PUPDR GPIOAwpull-up/dmwnwreeister 0x0C 

GPIOA_OTR GPIOAwmutputwt.pewreeister 0x10 

GPIOA_DSR GPIOAwdrivinewstrenetywomnfieuratimnwreeister 0x14 

GPIOA_INDR GPIOAwinputwdatawreeister 0x18 

GPIOA_OUTDR GPIOAwmutputwdatawreeister 0x1C 

GPIOA_BSRR GPIOAwdatawbitwmperatimnwreeister 0x20 

GPIOA_BRR GPIOAwdatawbitwolearwreeister 0x24 
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10.7 Register functional description 

10.7.1 GPIOA Mode Register (GPIOA_MDR) 

Offsetwaddress:w0x00 

Resetwvalue:w0x5555w7555 

Field Name R/W Description 

31:30 PA15MD R/W 

Wmrkw mdewomnfieure 

00:wAnalmew mde 

01:wGeneralwdieitalwinputw mde 

10:wGeneralwdieitalwmutputw mde 

11:wMultiplexinewfunotimnw mde 

29:28 PA14MD R/W 

Wmrkw mdewomnfieure 

00:wAnalmew mde 

01:wGeneralwdieitalwinputw mde 

10:wGeneralwdieitalwmutputw mde 

11:wMultiplexinewfunotimnw mde 

27:26 PA13MD R/W 

Wmrkw mdewomnfieure 

00:wAnalmew mde 

01:wGeneralwdieitalwinputw mde 

10:wGeneralwdieitalwmutputw mde 

11:wMultiplexinewfunotimnw mde 

25:24 PA12MD R/W Wmrkw mdewomnfieure 

GPIOA_LOCK GPIOAwlmokwreeister 0x28 

GPIOA_AFSELR0 GPIOAw ultiplexwseleotwreeisterw0 0x2C 

GPIOA_AFSELR1 GPIOAw ultiplexwseleotwreeisterw1 0x30 

GPIOA_AF3RMP 
GPIOAwATMRw ultiplexinewfunotimnwre apsw

reeister 
0x54 

GPIOB_MDR GPIOBw mdewreeister 0x00 

GPIOB_INENR GPIOBwinputwenablewreeister 0x04 

GPIOB_PUPDR GPIOBwpull-up/dmwnwreeister 0x0C 

GPIOB_OTR GPIOBwmutputwt.pewreeister 0x10 

GPIOB_DSR GPIOBwdrivinewstrenetywomnfieuratimnwreeister 0x14 

GPIOB_INDR GPIOBwinputwdatawreeister 0x18 

GPIOB_OUTDR GPIOBwmutputwdatawreeister 0x1C 

GPIOB_BSRR GPIOBwdatawbitwmperatimnwreeister 0x20 

GPIOB_BRR GPIOBwdatawbitwolearwreeister 0x24 

GPIOB_LOCK GPIOBwlmokwreeister 0x28 

GPIOB_wAFSELR0 GPIOBw ultiplexwseleotwreeisterw0 0x2C 

GPIOB_wAFSELR1 GPIOBw ultiplexwseleotwreeisterw1 0x30 
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Field Name R/W Description 

00:wAnalmew mde 

01:wGeneralwdieitalwinputw mde 

10:wGeneralwdieitalwmutputw mde 

11:wMultiplexinewfunotimnw mde 

23:22 PA11MD R/W 

Wmrkw mdewomnfieure 

00:wAnalmew mde 

01:wGeneralwdieitalwinputw mde 

10:wGeneralwdieitalwmutputw mde 

11:wMultiplexinewfunotimnw mde 

21:20 PA10MD R/W 

Wmrkw mdewomnfieure 

00:wAnalmew mde 

01:wGeneralwdieitalwinputw mde 

10:wGeneralwdieitalwmutputw mde 

11:wMultiplexinewfunotimnw mde 

19:18 PA9MD R/W 

Wmrkw mdewomnfieure 

00:wAnalmew mde 

01:wGeneralwdieitalwinputw mde 

10:wGeneralwdieitalwmutputw mde 

11:wMultiplexinewfunotimnw mde 

17:16 PA8MD R/W 

Wmrkw mdewomnfieure 

00:wAnalmew mde 

01:wGeneralwdieitalwinputw mde 

10:wGeneralwdieitalwmutputw mde 

11:wMultiplexinewfunotimnw mde 

15:14 PA7MD R/W 

Wmrkw mdewomnfieure 

00:wAnalmew mde 

01:wGeneralwdieitalwinputw mde 

10:wGeneralwdieitalwmutputw mde 

11:wMultiplexinewfunotimnw mde 

13:12 PA6MD R/W 

Wmrkw mdewomnfieure 

00:wAnalmew mde 

01:wGeneralwdieitalwinputw mde 

10:wGeneralwdieitalwmutputw mde 

11:wMultiplexinewfunotimnw mde 

11:10 PA5MD R/W 

Wmrkw mdewomnfieure 

00:wAnalmew mde 

01:wGeneralwdieitalwinputw mde 

10:wGeneralwdieitalwmutputw mde 

11:wMultiplexinewfunotimnw mde 

9:8 PA4MD R/W 

Wmrkw mdewomnfieure 

00:wAnalmew mde 

01:wGeneralwdieitalwinputw mde 

10:wGeneralwdieitalwmutputw mde 

11:wMultiplexinewfunotimnw mde 

7:6 PA3MD R/W 
Wmrkw mdewomnfieure 

00:wAnalmew mde 
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Field Name R/W Description 

01:wGeneralwdieitalwinputw mde 

10:wGeneralwdieitalwmutputw mde 

11:wMultiplexinewfunotimnw mde 

5:4 PA2MD R/W 

Wmrkw mdewomnfieure 

00:wAnalmew mde 

01:wGeneralwdieitalwinputw mde 

10:wGeneralwdieitalwmutputw mde 

11:wMultiplexinewfunotimnw mde 

3:2 PA1MD R/W 

Wmrkw mdewomnfieure 

00:wAnalmew mde 

01:wGeneralwdieitalwinputw mde 

10:wGeneralwdieitalwmutputw mde 

11:wMultiplexinewfunotimnw mde 

1:0 PA0MD R/W 

Wmrkw mdewomnfieure 

00:wAnalmew mde 

01:wGeneralwdieitalwinputw mde 

10:wGeneralwdieitalwmutputw mde 

11:wMultiplexinewfunotimnw mde 

10.7.2 GPIOA Input Enable Register (GPIOA_INENR) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0040 

Field Name R/W Description 

31:16 Reserved 

x PAxINEN R/W 

Pmrtwenablew(x=0~15) 

0:wDisablew  

1:wEnablew  

Nmte:wEffeotivewinwnmn-analmew mdegw  

10.7.3 GPIOA Pull-Up/Pull-Down Register (GPIOA_PUPDR) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w1000 

Field Name R/W Description 

2x+1 PAxPUS R/W 

Upwandwdmwnwpullwseleotw(x=0~15) 

Itwtakesweffeotwafterwpullwupwandwdmwnwiswenabledgw  

0:wPull-up 

1:wPull-dmwn 

2x PAxPUEN R/W 

Upwandwdmwnwpullwenablew(x=0~15) 

0:wDisable 

1:wEnable 

10.7.4 GPIOA Output Type Register (GPIOA_OTR) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000w0000 
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Field Name R/W Description 

31:16 Reserved 

x PAxOT R/W 

Outputwt.pewomnfieurew(x=0~15) 

0:wPusy-pull 

1:wOpen-drain 

10.7.5 GPIOA Drive Strength Configuration Register (GPIOA_DSR) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

x PAxDS R/W 

Outputwdrivinewoapabilit.wCmnfieurew(x=0~15) 

0:wLmwwdrive 

1:wHieywdrive 

10.7.6 GPIOA input data register (GPIOA_INDR) 

Offsetwaddress:w0x18 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

x PAxIND R 

Inputwdataw(x=0~15) 

0:wLmwwlevel 

1:wHieywlevel 

10.7.7 Port output data register (GPIOx_OUTDR) 

Offsetwaddress:w0x1C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

x PAxOUTD R/W 

Outputwdataw(x=0~15) 

0:wOutputwlmwwlevel 

1:wOutputwyieywlevel 

Bitwisewmutputw1:wCmntrmlledwb.wPAxBS 

Bitwisewmutputw0:wCmntrmlledwb.wPAxBRwandwPAxBRR 

10.7.8 GPIOA Data Bit Operation Register (GPIOA_BSRR) 

Offsetwaddress:w0x20 

Resetwvalue:w0x0000w0000 
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Field Name R/W Description 

x+16 PAxBR W 

PAxOUTDwResetw(x=0~15) 

Write-mnl.,wreadinewtyesewbitswreturnsw0g 

0:wNmwmperatimnwmnwtyewomrrespmndinewPAxOUTDwbit 

1:wResetwtyewomrrespmndinewPAxOUTDwbit 

Nmte:wIfwPAxBRwandwPAx_BSwarewsetwatwtyewsa ewti e,wPAx_BSwyasw

yieyerwprimrit.g 

x PAxBS W 

PAxOUTDwsetw(x=0~15) 

Write-mnl.,wreadinewtyesewbitswreturnsw0g 

0:wNmwmperatimnwmnwtyewomrrespmndinewPAxOUTDwbit 

1:wSetwtyewomrrespmndinewPAxOUTDwbitwtmw1 

10.7.9 GPIOA Data Bit Clear Register (GPIOA_BRR) 

Offsetwaddress:w0x24 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

x PAxBRR W 

PAxOUTDwResetw(x=0~15) 

Write-mnl.,wreadinewtyesewbitswreturnsw0g 

0:wNmwmperatimnwmnwtyewomrrespmndinewPAxOUTDwbit 

1:wResetwtyewomrrespmndinewPAxOUTDwbit 

10.7.10 GPIOA Lock Register (GPIOA_LOCK) 

Offsetwaddress:w0x28 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 KEY R/W 

GPIOwLmokwReeister 

Writinew0xA5A5w5A5AwtmwtyiswreeisterwallmwswwritinewtmwGPIOwreeistersgw

AfterwomnfieurinewtyewGPIOwreeisters,wwritinewmtyerwvalueswtmwtyiswreeisterw

prmyibitswwritinewtmwmtyerwGPIOwreeistersg 

Resetwdefaultwlmok 

Readinew0:windioateswtyewlmokedwstate 

Readinew1:windioateswtyewunlmokedwstate 

10.7.11 GPIOA Multiplex Select Register 0 (GPIOA_AFSELR0) 

Offsetwaddress:w0x2C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31 Reserved 

30:28 PA7AFSEL R/W 

multiplex select 

000：AF0 

001：AF1 

010：AF2 

011：AF3 

100：AF4 

101：AF5 
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Field Name R/W Description 

110：AF6 

111：AF7 

27 Reserved 

26:24 PA6AFSEL R/W 

multiplex select 

000：AF0 

001：AF1 

010：AF2 

011：AF3 

100：AF4 

101：AF5 

110：AF6 

111：AF7 

23 Reserved 

22:20 PA5AFSEL R/W 

multiplex select 

000：AF0 

001：AF1 

010：AF2 

011：AF3 

100：AF4 

101：AF5 

110：AF6 

111：AF7 

19 Reserved 

18:16 PA4AFSEL R/W 

multiplex select 

000：AF0 

001：AF1 

010：AF2 

011：AF3 

100：AF4 

101：AF5 

110：AF6 

111：AF7 

15 Reserved 

14:12 PA3AFSEL R/W 

multiplex select 

000：AF0 

001：AF1 

010：AF2 

011：AF3 

100：AF4 

101：AF5 

110：AF6 

111：AF7 

11 Reserved 

10:8 PA2AFSEL R/W multiplex select 
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Field Name R/W Description 

000：AF0 

001：AF1 

010：AF2 

011：AF3 

100：AF4 

101：AF5 

110：AF6 

111：AF7 

7 Reserved 

6:4 PA1AFSEL R/W 

multiplex select 

000：AF0 

001：AF1 

010：AF2 

011：AF3 

100：AF4 

101：AF5 

110：AF6 

111：AF7 

3 Reserved 

2:0 PA0AFSEL R/W 

multiplex select 

000：AF0 

001：AF1 

010：AF2 

011：AF3 

100：AF4 

101：AF5 

110：AF6 

111：AF7 

10.7.12 GPIOA Multiplex Select Register 1 (GPIOA_AFSELR1) 

Offsetwaddress:w0x30 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31 Reserved 

30:28 PA15AFSEL R/W 

multiplex select 

000：AF0 

001：AF1 

010：AF2 

011：AF3 

100：AF4 

101：AF5 

110：AF6 

111：AF7 

27 Reserved 
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Field Name R/W Description 

26:24 PA14AFSEL R/W 

multiplex select 

000：AF0 

001：AF1 

010：AF2 

011：AF3 

100：AF4 

101：AF5 

110：AF6 

111：AF7 

23 Reserved 

22:20 PA13AFSEL R/W 

multiplex select 

000：AF0 

001：AF1 

010：AF2 

011：AF3 

100：AF4 

101：AF5 

110：AF6 

111：AF7 

19 Reserved 

18:16 PA12AFSEL R/W 

multiplex select 

000：AF0 

001：AF1 

010：AF2 

011：AF3 

100：AF4 

101：AF5 

110：AF6 

111：AF7 

15 Reserved 

14:12 PA11AFSEL R/W 

multiplex select 

000：AF0 

001：AF1 

010：AF2 

011：AF3 

100：AF4 

101：AF5 

110：AF6 

111：AF7 

11 Reserved 

10:8 PA10AFSEL R/W 

multiplex select 

000：AF0 

001：AF1 

010：AF2 

011：AF3 
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Field Name R/W Description 

100：AF4 

101：AF5 

110：AF6 

111：AF7 

7 Reserved 

6:4 PA9AFSEL R/W 

multiplex select 

000：AF0 

001：AF1 

010：AF2 

011：AF3 

100：AF4 

101：AF5 

110：AF6 

111：AF7 

3 Reserved 

2:0 PA8AFSEL R/W 

multiplex select 

000：AF0 

001：AF1 

010：AF2 

011：AF3 

100：AF4 

101：AF5 

110：AF6 

111：AF7 

10.7.13 GPIOA ATMR multiplexing function remaps register

（GPIOA_AF3RMP） 

Offsetwaddress:w0x54 

Resetwvalue:0x0314w2500 

Field Na e R/W Desoriptimn 

31 Reserved 

30:28 PA15AF3RMP R/W 

Re appinewseleot 

000：ATMR_CH0(Default) 

001：ATMR_CH1 

010：ATMR_CH2 

011：ATMR_CH0N 

100：ATMR_CH1N 

101：ATMR_CH2N 

110：ATMR_CH0 

111：ATMR_CH0 

27 Reserved 

26:24 PA14AF3RMP R/W 

Re appinewseleot 

000：ATMR_CH0 

001：ATMR_CH1 
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Field Na e R/W Desoriptimn 

010：ATMR_CH2 

011：ATMR_CH0N(Default) 

100：ATMR_CH1N 

101：ATMR_CH2N 

110：ATMR_CH0 

111：ATMR_CH0 

23 Reserved 

22:20 PA13AF3RMP R/W 

Re appinewseleot 

000：ATMR_CH0 

001：ATMR_CH1(Default) 

010：ATMR_CH2 

011：ATMR_CH0N 

100：ATMR_CH1N 

101：ATMR_CH2N 

110：ATMR_CH0 

111：ATMR_CH0 

19 Reserved 

18:16 PA12AF3RMP R/W 

Re appinewseleot 

000：ATMR_CH0 

001：ATMR_CH1 

010：ATMR_CH2 

011：ATMR_CH0N 

100：ATMR_CH1N(Default) 

101：ATMR_CH2N 

110：ATMR_CH0 

111：ATMR_CH0 

15 Reserved 

14:12 PA11AF3RMP R/W 

Re appinewseleot 

000：ATMR_CH0 

001：ATMR_CH1 

010：ATMR_CH2(Default) 

011：ATMR_CH0N 

100：ATMR_CH1N 

101：ATMR_CH2N 

110：ATMR_CH0 

111：ATMR_CH0 

11 Reserved 

10:8 PA10AF3RMP R/W 

Re appinewseleot 

000：ATMR_CH0 

001：ATMR_CH1 

010：ATMR_CH2 

011：ATMR_CH0N 

100：ATMR_CH1N 

101：ATMR_CH2N(Default) 

110：ATMR_CH0 
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Field Na e R/W Desoriptimn 

111：ATMR_CH0 

7:0 Reserved 

10.7.14 GPIOB Mode Register (GPIOB_MDR) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0155w57D5 

Field Name R/W Description 

31:26 Reserved 

2x+1:2x PBxMD R/W 

Wmrkw mdewomnfieurew(x=0~12) 

00:wAnalmew mde 

01:wGeneralwdieitalwinputw mde 

10:wGeneralwdieitalwmutputw mde 

11:wMultiplexinewfunotimnw mde 

10.7.15 GPIOB Input Enable Register (GPIOB_INENR) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0018 

Field Name R/W Description 

31:13 Reserved 

x PAxINEN R/W 

Pmrtwenablew(x=0~12) 

0:wDisablew  

1:wEnablew  

Nmte:wEffeotivewinwnmn-analmew mdegw  

10.7.16 GPIOB Pull-Up/Pull-Down Register (GPIOB_PUPDR) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w01C0 

Field Name R/W Description 

31:26 Reserved 

2x+1 PBxPUS R/W 

Upwandwdmwnwpullwseleotw(x=0~12) 

Itwtakesweffeotwafterwpullwupwandwdmwnwiswenabledg 

0:wPull-up 

1:wPull-dmwn 

2x PBxPUEN R/W 

Upwandwdmwnwpullwenablew(x=0~12) 

0:wDisable 

1:wEnable 

10.7.17 GPIOB Output Type Register (GPIOB_OTR) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:13 Reserved 
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Field Name R/W Description 

x PBxOT R/W 

Outputwt.pewomnfieurew(x=0~12) 

0:wPusy-pull 

1:wOpen-drain 

10.7.18 GPIOB Drive Strength Configuration Register (GPIOB_DSR) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:13 Reserved 

x PBxDS R/W 

Outputwdrivinewoapabilit.womnfieurew(x=0~12) 

0:wLmwwdrive 

1:wHieywdrive 

10.7.19 GPIOB Input data Register (GPIOB_INDR) 

Offsetwaddress:w0x18 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:13 Reserved 

x PBxIND R 

Inputwdataw(x=0~12) 

0:wLmwwlevel 

1:wHieywlevel 

10.7.20 GPIOB output data register (GPIOB_OUTDR) 

Offsetwaddress:w0x1C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:13 Reserved 

x PBxOUTD R/W 

Outputwdataw(x=0~12) 

0:wOutputwlmwwlevel 

1:wOutputwyieywlevel 

Bitwisewmutputw1:wCmntrmlledwb.wPBxBS 

Bitwisewmutputw0:wCmntrmlledwb.wPBxBRwandwPBxBRR 

10.7.21 GPIOB Data Bit Operation Register (GPIOB_BSRR) 

Offsetwaddress:w0x20 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:29 Reserved 

x+16 PAxBR W 

PBxOUTDwResetw(x=0~12) 

Write-mnl.,wreadinewtyesewbitswreturnsw0gw  

0:wNmwmperatimnwmnwtyewomrrespmndinewPBxOUTDwbit 

1:wResetwtyewomrrespmndinewPBxOUTDwbit 

Nmte:wIfwPAxBRwandwPAxBSwarewsetwatwtyewsa ewti e,wPAxBSwyaswyieyerw

primrit.g 
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Field Name R/W Description 

15:13 Reserved 

x PAxBS W 

PBxOUTDwsetw(x=0~12) 

Write-mnl.,wreadinewtyesewbitswreturnsw0g 

0:wNmwmperatimnwmnwtyewomrrespmndinewPBxOUTDwbit 

1:wSetwtyewomrrespmndinewPBxOUTDwbitwtmw1 

10.7.22 GPIOB Data Bit Clear Register (GPIOB_BRR) 

Offsetwaddress:w0x24 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:13 Reserved 

x PAxBRR W 

PBxOUTDwResetw(x=0~12) 

Write-mnl.,wreadinewtyesewbitswreturnsw0gw  

0:wNmwmperatimnwmnwtyewomrrespmndinewPBxOUTDwbit 

1:wResetwtyewomrrespmndinewPBxOUTDwbit 

10.7.23 GPIOB Lock Register (GPIOB_LOCK) 

Offsetwaddress:w0x28 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 KEY R/W 

GPIOwLmokwReeister 

Writinew0xA5A5w5A5AwtmwtyiswreeisterwallmwswwritinewtmwGPIOwreeistersgw

AfterwomnfieurinewtyewGPIOwreeisters,wwritinewmtyerwvalueswtmwtyiswreeisterw

prmyibitswwritinewtmwmtyerwGPIOwreeistersg 

10.7.24 GPIOB Multiplex Select Register 0 (GPIOB_AFSELR0) 

Offsetwaddress:w0x2C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31 Reserved 

30:28 PB7AFSEL R/W 

multiplex select 

000：AF0 

001：AF1 

010：AF2 

011：AF3 

100：AF4 

101：AF5 

110：AF6 

111：AF7 

27 Reserved 

26:24 PB6AFSEL R/W 

multiplex select 

000：AF0 

001：AF1 

010：AF2 
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Field Name R/W Description 

011：AF3 

100：AF4 

101：AF5 

110：AF6 

111：AF7 

23 Reserved 

22:20 PB5AFSEL R/W 

multiplex select 

000：AF0 

001：AF1 

010：AF2 

011：AF3 

100：AF4 

101：AF5 

110：AF6 

111：AF7 

19 Reserved 

18:16 PB4AFSEL R/W 

multiplex select 

000：AF0 

001：AF1 

010：AF2 

011：AF3 

100：AF4 

101：AF5 

110：AF6 

111：AF7 

15 Reserved 

14:12 PB3AFSEL R/W 

multiplex select 

000：AF0 

001：AF1 

010：AF2 

011：AF3 

100：AF4 

101：AF5 

110：AF6 

111：AF7 

11 Reserved 

10:8 PB2AFSEL R/W 

multiplex select 

000：AF0 

001：AF1 

010：AF2 

011：AF3 

100：AF4 

101：AF5 

110：AF6 

111：AF7 
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Field Name R/W Description 

7 Reserved 

6:4 PB1AFSEL R/W 

multiplex select 

000：AF0 

001：AF1 

010：AF2 

011：AF3 

100：AF4 

101：AF5 

110：AF6 

111：AF7 

3 Reserved 

2:0 PB0AFSEL R/W 

multiplex select 

000：AF0 

001：AF1 

010：AF2 

011：AF3 

100：AF4 

101：AF5 

110：AF6 

111：AF7 

10.7.25 GPIOB Multiplex Select Register 1 (GPIOB_AFSELR1) 

Offsetwaddress:w0x30 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:19 Reserved 

18:16 PB12AFSEL R/W 

multiplex select 

000：AF0 

001：AF1 

010：AF2 

011：AF3 

100：AF4 

101：AF5 

110：AF6 

111：AF7 

15 Reserved 

14:12 PB11AFSEL R/W 

multiplex select 

000：AF0 

001：AF1 

010：AF2 

011：AF3 

100：AF4 

101：AF5 

110：AF6 

111：AF7 
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Field Name R/W Description 

11 Reserved 

10:8 PB10AFSEL R/W 

multiplex select 

000：AF0 

001：AF1 

010：AF2 

011：AF3 

100：AF4 

101：AF5 

110：AF6 

111：AF7 

7 Reserved 

6:4 PB9AFSEL R/W 

multiplex select 

000：AF0 

001：AF1 

010：AF2 

011：AF3 

100：AF4 

101：AF5 

110：AF6 

111：AF7 

3 Reserved 

2:0 PB8AFSEL R/W 

multiplex select 

000：AF0 

001：AF1 

010：AF2 

011：AF3 

100：AF4 

101：AF5 

110：AF6 

111：AF7 
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11 Advanced Timer (ATIMER) 

11.1 Introduction 

Tyewadvanoedwti erwATIMERwtakeswtyewti ewbasewunitwaswtyewomre,wwitywtyew

funotimnswmfwmutputwom parewandwbrakinewinput,wandwyaswaw16-bitwautmlmadw

omuntergwCm paredwwitywmtyerwti ers,wtyewadvanoedwti erwsuppmrtsw

om ple entar.wmutput,wrepeatwomuntwandwprmera  ablewdeadwzmnewinsertimnw

funotimn,wandwisw mrewsuitablewfmrw mtmrwomntrmlg 

11.2 Main characteristics 

(1) Timebase unit 

⚫ Cmunter:w16-bitwomunter,womunt-up,womunt-dmwnwandwoentralwalien entw

omunt 

⚫ Presoaler:w16-bitwprmera  ablewpresoaler 

⚫ Repeatwomunter:w16-bitwrepeatwomunter 

⚫ Autmrelmadwfunotimn 

(2) Clock source selection 

⚫ Internalwolmok 

⚫ Externalwtrieeer 

⚫ Internalwtrieeer 

(3) Counting function 

(4) Output compare function 

⚫ PWMwmutputw mde 

⚫ Fmroedwmutputw mde 

⚫ Independentwmutputw mde 

⚫ Sinele-pulsew mde 

⚫ Cm ple entar.wmutputwandwdeadwzmnewinsertimn 

(5) Timing function 

(6) Braking function 

(7) Master/Slave mode controller of timer 

⚫ Ti erswoanwbews.noyrmnizedwandwoasoaded 

⚫ Suppmrtw ultiplewslavew mdeswandws.noyrmnizatimnwsienals 

(8) Interrupt output request events 

⚫ Updateweventw(omunterwmverrun/underrun,womunterwinitializatimn) 

⚫ Trieeerweventw(omunterwstart,wstmp,winternal/externalwtrieeer) 

⚫ Cm parismnwevents 

⚫ Brakinewsienalwinputwevent 
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(9) Supports ETR input (external trigger input) function, which can be used 

as external clock or cycle-by-cycle current management 

11.3 Structure block diagram 

Fieurew18wStruoturewBlmokwDiaera  

PSC
Pre-divider

Auto reload 
register

Trigger 
controller

Slave mode 
controller

ETR Edge 
detection 

pre-divider

Input 
filter

ETRP ETRF

ETRF

DTS
OC0REF

Output 
control

Clock failure event

0C0N

OC0

CK_PSC

CK_CNT

ATMR_BKIN

 
ATMR_CH0N

ATMR_CH0

TRGO0 Other timers/ADC

Repeat 
counter

ATMR_ETR

OC0NREF

DTS
OC1REF

Output 
control

0C1N

OC1

 
ATMR_CH1N

ATMR_CH1

OC1NREF

DTS
OC2REF

Output 
control

0C2N

OC2

 
ATMR_CH2N

ATMR_CH2

OC2NREF

Polarity select

Comparator output

Filter

TRGO1

TRGO2

ATMR_CC1+
ATMR_CC1C

ATMR_CC2+
ATMR_CC2C

ATMR_CC3+
ATMR_CC3C

ATMR_CC0+
ATMR_CC0C

ITR

TRGI

Internal clock CK_INT

CNT
Counter

Other timers/ADC

Other timers/ADC

OC3REF

0C3N

OC3

 
ATMR_CH3N

ATMR_CH3

OC3NREF

DTS

Output 
control

 

11.4 Functional description 

11.4.1 Clock source selection 

Tyewadvanoedwti erwyasw3wolmokwsmuroesg 

Internal clock 
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ItwiswATMR_CLKwfrm wRCC,wna el.wtyewdrivinewolmokwmfwtyewti er;wwyenwtyewslavew

 mdewomntrmllerwiswdisabled,wtyewolmokwsmuroewCK_PSCwmfwtyewpresoalerwiswdrivenw

b.wtyewinternalwolmokwCK_INTg 

External clock mode 

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 

11.4.2 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 

⚫ Centralwalien entw mde 

Count-up mode 

Setwtmwtyewomunt-upw mdewb.womnfieurinewCNTDIRwbitwmfwomntrmlwreeisterw

(ATMR_CR1)g 

Wyenwtyewomunterwiswinwomunt-upw mde,wtyewomunterwwillwomuntwupwfrm w0;wever.w

ti ewawpulsewisweenerated,wtyewomunterwwillwinoreasewb.w1wandwwyenwtyewvaluewmfw

tyewomunterw(ATMR_CNT)wiswequalwtmwtyewvaluewmfwtyewautmwrelmadw

(ATMR_AUTORLD),wtyewomunterwwillwstartwtmwomuntwfrm w0waeain,wawomunt-upw

mverrunweventwwillwbeweenerated,wandwtyewvaluewmfwtyewautmwrelmadw

(ATMR_AUTORLD)wiswwrittenwinwadvanoeg 

If a repeat counter is used, an update event will be generated when the number 

of count-up repetitions reaches the number in the repeat counter register plus 

one time (ATMR_REPCNT+1). Otherwise, an update event will be generated 

every time the counter overruns. At this time, the repeat count shadow register, 
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the auto reload shadow register and the prescaler buffer will be updated. The 

update event can be disabled by configuring UDISEN bit of control register 

ATMR_CR1. 

Tyewfieurewbelmwwiswtyewti inewdiaera wmfwomunt-upw mdewwyenwtyewdivisimnw

faotmrwisw1wmrw2g 

Fieurew19wTi 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

(ATMR_CR1)g 

Wyenwtyewomunterwiswinwomunt-dmwnw mde,witwwillwstartwtmwomuntwdmwnwfrm wtyew

valuewmfwtyewautmwrelmadw(ATMR_AUTORLD);wever.wti ewawpulsewisweenerated,w

tyewomunterwwillwdeoreasewb.w1wandwwyenwitwbeom esw0,wtyewomunterwwillwstartwtmw

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

willwbeweenerated,wandwtyewvaluewmfwtyewautmwrelmadw(ATMR_AUTORLD)wiswwrittenw

inwadvanoeg 

If a repeat counter is used, an update event will be generated when the number 

of count-down repetitions reaches the number in the repeat counter register 
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plus one time (ATMR_REPCNT+1). Otherwise, an update event will be 

generated every time the counter underruns. At this time, the repeat count 

shadow register, the auto reload shadow register and the prescaler buffer will 

be updated. The update event can be disabled by configuring the UDISEN bit of 

the ATMR_CR1 register. 

Tyewfieurewbelmwwiswtyewti inewdiaera wmfwomunt-dmwnw mdewwyenwtyewdivisimnw

faotmrwisw1wmrw2g 

Fieurew20wTi 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 

 

Central alignment mode 

Setwtmwtyewoentralwalien entw mdewb.womnfieurinewCAMSELwbitwmfwomntrmlwreeisterw

(ATMR_CR1)g 

Wyenwtyewomunterwiswinwoenterwalien entw mde,wtyewomunterwomuntswupwfrm w0wtmw

tyewvaluewmfwautmwrelmadw(ATMR_AUTORLD),wtyenwomuntswdmwnwtmw0wfrm wtyew

valuewmfwtyewautmwrelmadw(ATMR_AUTORLD),wwyioywwillwrepeat;winwomuntinewup,w

wyenwtyewomunterwvaluewisw(AUTORLD-1),wawomunterwmverrunweventwwillwbew

eenerated;winwomuntinewdmwn,wwyenwtyewomunterwvaluewisw1,wawomunterwunderrunw

eventwwillwbeweeneratedg 
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Tyewfieurewbelmwwiswtyewti inewdiaera wmfwoentralwalien entw mdewwyenwtyew

divisimnwfaotmrwisw1wmrw2g 

Fieurew21wTi inewDiaera wmfwCentralwalien entwMmdewwyenwDivisimnwFaotmrwisw1wmrw2 

CNT_EN

CK_CNT

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

Counter 
underflow

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

moour,wanwupdateweventwwillwbeweeneratedg 

Fieurew22wTi inewDiaera wmfwCmunt-upwMmdewwyenwSettinewREPCNT=2 

CK_CNT

Counter 
overrun

Update 
event

 

Prescaler PSC 

Tyewpresoalerwisw16wbitswandwprmera  able,wandwitwoanwdividewtyewolmokw

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

reeister),wandwafterwfrequeno.wdivisimn,wtyewolmokwwillwdrivewtyewomunterwCNTwtmw

omuntgwTyewpresoalerwyaswawbuffer,wwyioywoanwbewoyaneedwdurinewrunnineg 

11.4.3 Output compare 

Tyerewareweieytw mdeswmfwmutputwom pare:wfreeze,woyannelwxwiswvalidwlevelwwyenw

 atoyine,woyannelwxwiswinvalidwlevelwwyenw atoyine,wreverse,wfmroedwtmwinvalid,w

fmroedwtmwvalid,wPWM1wandwPWM2w mde,wwyioywarewomnfieuredwb.wOCxMODwbitw

inwATMR_CCMxwreeisterwandwoanwomntrmlwtyewwavefmr wmfwmutputwsienalwinwmutputw

om parew mdeg 

Output compare application 

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

pulseweeneratedwb.wtyewti erwoanwbewomntrmlledg 

Wyenwtyewvaluewmfwtyewomunterwiswequalwtmwtyatwmfwtyewoapture/om parewreeister,w

tyewoyannelwmutputwoanwbewsetwaswyieywlevel,wlmwwlevelwmrwreversewb.womnfieurinew

tyewOCxMODwbitwinwATMR_CCMxwreeisterwandwtyewCCxPOLwbitwinwtyewmutputw

pmlarit.wATMR_CCENwreeisterg 

WyenwCCxIFLGwinwtyewATMR_SRwreeisterwisw1,wanwinterruptwmoourswifwCCxIENwinw

tyewATMR_IERwreeisterwisw1g 
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11.4.4 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-dmwnwandwoentralwalien entw

omuntine;winwPWMw mdew1,wifwtyewvaluewmfwtyewomunterwCNTwiswlesswtyanwtyewvaluew

mfwtyewom parewreeisterwCCx,wtyewmutputwlevelwwillwbewvalid;wmtyerwise,witwwillwbew

invalidg 

Setwtyewti inewdiaera winwPWMw mdew1wwyenwCCx=5,wAUTORLD=7g 

Fieurew23wTi inewDiaera wmfwPWM1wCmunt-upwMmde 

AUTORLD

CCx

OCxREF

 

Fieurew24wTi inewDiaera wmfwPWM1wCmunt-dmwnwMmde 

CCx

AUTORLD

OCxREF

 



 

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 115 

Fieurew25wTi inewDiaera wmfwPWM1wCentralwalien entwMmde 

AUTORLD

CCx

OCxREF

 

InwPWMw mdew2,wifwtyewvaluewmfwtyewomunterwCNTwiswlesswtyanwtyatwmfwtyewom parew

reeisterwCCx,wtyewmutputwlevelwwillwbewinvalid;wmtyerwise,witwwillwbewvalidg 

Setwtyewti inewdiaera wmfwPWMw mdew2wwyenwCCx=5,wAUTORLD=7g 

Fieurew26wTi inewDiaera wmfwPWM2wCmunt-upwMmde 

CCx

AUTORLD

OCxREF

 

Fieurew27wTi inewDiaera wmfwPWM2wCmunt-dmwnwMmde 

CCx

AUTORLD

OCxREF
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Fieurew28wTi inewDiaera wmfwPWM2wCentralwalien entwMmde 

CCx

AUTORLD

OCxREF

 

11.4.5 Single-pulse mode 

Tyewsinele-pulsew mdewiswawspeoialwoasewmfwti erwom parewmutput,wandwiswalsmwaw

speoialwoasewmfwPWMwmutputw mdeg 

SetwSPMENwbitwmfwATMR_CR1wreeister,wandwseleotwtyewsinele-pulsew mdegwAfterw

tyewomunterwiswstarted,wawoertainwnu berwmfwpulseswwillwbewmutputwbefmrewtyew

updateweventwmooursgwWyenwanwupdateweventwmoours,wtyewomunterwwillwstmpw

omuntine,wandwtyewsubsequentwPWMwwavefmr wmutputwwillwnmwlmneerwbewoyaneedg 

Afterwawoertainwomntrmllablewdela.,wawpulsewwitywomntrmllablewpulsewwidtywisw

eeneratedwinwsinele-pulsew mdewtyrmueywtyewprmera gwTyewdela.wti ewiswdefinedw

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

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

ti ewiswAUTORLD-CCxwandwtyewpulsewwidtywiswCCxg 

Fieurew29wTi inewDiaera wmfwSinele-pulsewMmde 

tDELAYtPULSE

AUTORLD

CCx

OCxREF

OCx

 

11.4.6 Impact of the register on output waveform 

Tyewfmllmwinewreeisterswwillwaffeotwtyewlevelwmfwtyewti erwmutputwwavefmr gwFmrw

details,wpleasewreferwtmw"ReeisterwFunotimnalwDesoriptimn"g 
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(1) CCxEN and CCxNEN bits in ATMR_CCEN register 

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

invalid) 

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

nmr alwmutput) 

(2) MOEN bit in ATMR_BDT register 

⚫ MOEN=0:wIdlew mde 

⚫ MOEN=1:wRunw mde 

(3) OCxOIS and OCxNOIS bits in ATMR_CR2 register 

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

afterwtyewdeadwzmnewisw0 

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

afterwtyewdeadwzmnewisw1 

(4) RMOS bit in ATMR_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 ATMR_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 ATMR_CCEN register 

⚫ CCxPOL=0wandwCCxNPOL=0:wOutputwpmlarit.,wvalidwatwyieywlevel 

CCxPOL=1wandwCCxNPOL=1:wOutputwpmlarit.,wvalidwatwlmwwlevel 

Tyewfmllmwinewfieurewlistswtyewreeisterwstruoturalwrelatimnsyipswtyatwaffeotwtyew

mutputwwavefmr  
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Fieurew30wReeisterwStruoturalwRelatimnsyipwAffeotinewOutputwWavefmr  

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 

 

11.4.7 Braking function 

Tyewsienalwsmuroewmfwbrakinewiswolmokwfaultweventwandwexternalwinputwinterfaoegw

TyewinputwfilterinewfunotimnwiswomnfieuredwtyrmueywATMR_BREAKg 

Besides,wtyewBRKENwbitwinwATMR_BDTwreeisterwoanwenablewtyewbrakinewfunotimn,w

andwtyewBRKPOLwbitwoanwomnfieurewtyewpmlarit.wmfwbrakinewinputwsienalg 

Wyenwawbrakineweventwmoours,wtyewmutputwpulsewsienalwlevelwoanwbew mdifiedw

aoomrdinewtmwtyewstatewmfwtyewrelevantwomntrmlwbitg 

Fieurew31wBrakinewEventwTi inewDiaera  

CCxPOL=0,OCxOIS=0
OCx

OCxREF

OCx

OCx

OCx

CCxPOL=0,OCxOIS=1

CCxPOL=1,OCxOIS=0

CCxPOL=1,OCxOIS=1

Brake
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11.4.8 Complementary output and dead zone insertion 

Cm ple entar.wmutputwiswpartioularwmutputwmfwadvanoedwti er,wandwtyewadvanoedw

ti erwyaswtyreewermupswmfwom ple entar.wmutputwoyannelsgwTyewinsertimnwdeadw

ti ewiswusedwtmweeneratewom ple entar.wmutputwsienalswtmwensurewtyatwtyewtwm-

wa.wom ple entar.wsienalswmfwoyannelswwillwnmtwbewvalidwatwtyewsa ewti egwSetw

tyewdeadwti ewaoomrdinewtmwtyewmutputwdevioewomnneotedwtmwtyewti erwandwitsw

oyaraoteristiosgwCmnfieurinewtyewDTS0,wDTS1wbitwmfwtyewATMR_BDTwreeisterwoanw

omntrmlwtyewduratimnwmfwtyewdeadwti eg 

Fieurew32wCm ple entar.wOutputwwitywDeadwZmnewInsertimn 

AUTORLD

CCx

OCxREF

OCx

OCxN

Delaytime DelaytimeDelaytimeDelaytime

Delaytime Delaytime Delaytime Delaytime

 

Fieurew33wCm ple entar.wOutputwwitywDmublewDeadwZmnewInsertimn 

OCxREF

OCx

OCxN

DTS1 DTS0 DTS1 DTS0

DTS0 DTS1 DTS0
DTS1

 

11.4.9 Forced output mode 

Inwtyewfmroedwmutputw mde,wtyewom parismnwresultwiswienmred,wandwtyew

omrrespmndinewlevelwiswdireotl.wmutputwaoomrdinewtmwtyewomnfieuratimnwinstruotimng 

⚫ CCxSEL=00wfmrwATMR_CCMxwreeister,wsetwCCxwoyannelwaswmutput 

⚫ OCxMOD=100/101wfmrwATMR_CCMxwreeister,wsetwtmwfmroewOCxREFw

sienalwtmwinvalid/valid 

⚫ ATMR_OCRxwalsmwomntrmlswtyewmutputgwFmrwdetails,wpleasewreferwtmwtyew

omrrespmndinewreeisterwdesoriptimn 

Inwtyisw mde,wtyewomrrespmndinewinterruptwwillwstillwbeweeneratedg 
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11.4.10 Independent output mode 

B.womnfieurinewtyewNONCxENwmfwATMRx_OCxACRwtmw1,wtyewoyannelwmutputwoanw

bewseleotedwaswtyewindependentwmutputw mdegwAtwtyiswti e,wtyewomuntwom parismnw

valuewomrrespmndinewtmwCHxNwadmptswtyewomnfieuratimnwvaluewmfwATMRx_CCxCgw

Tyewomuntwom parismnwvaluewomrrespmndinewtmwCHxwstillwadmptswtyewomnfieuratimnw

valuewmfwATMRx_CCxg 

11.4.11 Slave mode 

ATMRwti erwoanws.noyrmnizewexternalwtrieeer 

⚫ Resetw mde 

⚫ Gatedw mde 

⚫ Trieeerw mde 

SMFSELwbitwinwATMR_SMCRwreeisterwoanwbewsetwtmwseleotwtyew mde 

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 

11.4.12 Timer interconnection 

EaoywATMRwoanwbewomnneotedwtmweaoywmtyerwtmwrealizews.noyrmnizatimnwmrw

oasoadinewbetweenwti ersw(igeg,winteromnneotimnwbetweenwGTMRwandwATMR)gwItwisw

requiredwtmwomnfieurewmnewti erwinw asterw mdewandwtyewmtyerwti erwinwslavew

 mdeg 

Wyenwtyewti erwiswinw asterw mde,witwoanwreset,wstart,wstmpwandwprmvidewolmokw

smuroewfmrwtyewomunterwmfwtyewslavew mdewti erg 

Wyenwtyewti erswarewinteromnneoted: 

⚫ Awti erwoanwbewusedwaswtyewpresoalerwmfwmtyerwreeister 

⚫ Startwtyewmtyerwreeisterwb.wtyewenablewsienalwmfwawti er 

⚫ Startwtyewmtyerwreeisterwb.wtyewupdateweventwmfwawti er 

⚫ Seleotwtyewmtyerwreeisterwb.wtyewenablewmfwawti er 

⚫ Twmwti erswoanwbews.noyrmnizedwb.wanwexternalwtrieeer 
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11.4.13 Interrupt request 

Tyewti erwoanweeneratewanwinterruptwwyenwanweventwmoourswdurinewmperatimng 

⚫ Updateweventw(omunterwmverrun/underrun,womunterwinitializatimn) 

⚫ Trieeerweventw(omunterwstart,wstmp,winternal/externalwtrieeer) 

⚫ Capture/Cm parewevent 

⚫ Brakinewsienalwinputwevent 

11.4.14 Debugging mode 

ATMRwoanwbewomnfieuredwinwdebuew mdewtmwoymmsewwyetyerwtmwstmpwmrwomntinuew

wmrkinegwItwdependswmnwtyewomntrmlwmfwtyews.ste wreeistersg 

11.4.15 Clear OCxREF signal when an external event occurs 

Tyiswfunotimnwiswusedwfmrwmutputwom parewandwPWMw mdeg 

Inwmnewoyannel,wtyewyieywlevelwmfwETRFwinputwpmrtwwillwreduoewtyewsienalwmfw

OCxREFwtmwlmwwlevel,wandwtyewOCxCENwbitwinwoapture/om parewreeisterw

ATMR_CCMxwiswsetwtmw1,wandwOCxREFwsienalwwillwre ainwlmwwuntilwtyewnextw

updateweventwmooursg 

SetwATMRwtmwPWMw mde,wdisablewtyewexternalwtrieeerwpresoaler,wandwdisablewtyew

externalwtrieeerw mdew2;wwyenwETRFwinputwiswyiey,wsetwOCxCEN=0,wandwtyew

mutputwOCxREFwsienalwiswsymwnwinwtyewfieurewbelmwg 

Fieurew34wOCxREFwTi inewDiaera  

CCx

ETRF

OCxREF
OCxCEN=0

 

SetwATMRwtmwPWMw mde,wdisablewtyewexternalwtrieeerwpresoaler,wandwdisablewtyew

externalwtrieeerw mdew2;wwyenwETRFwinputwiswyiey,wsetwOCxCEN=1,wandwtyew

mutputwOCxREFwsienalwiswsymwnwinwtyewfieurewbelmwg 
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Fieurew35wOCxREFwTi inewDiaera  

CCx

ETRF

OCxREF
OCxCEN=1

 

11.4.16 Timer internal trigger connection 

Tablew36wTi erwInternalwTrieeerwCmnneotimn 

Slave timer ITR0 

ATMR GTMR 

GTMR ATMR 

11.5 Register address mapping 

Inwtyewfmllmwinewtable,wallwreeisterswmfwtyewadvanoedwti erwarew appedwtmwaw16-bitw

addressablew(addressine)wspaoeg 

Tablew37wATIMERwReeisterwAddresswMappine 

Register name Description Offset address 

ATMR_CR1 Cmntrmlwreeisterw1 0x00 

ATMR_CR2 Cmntrmlwreeisterw2 0x04 

ATMR_SMCR Slavew mdewomntrmlwreeister 0x08 

ATMR_IER Interruptwenablewreeister 0x0C 

ATMR_SR Statuswreeister 0x10 

ATMR_CEG Cmntrmlweventweeneratimnwreeister 0x14 

ATMR_CCM1 Cm parew mdewreeisterw1 0x18 

ATMR_CCM2 Cm parew mdewreeisterw2 0x1C 

ATMR_CCEN Cm parewenablewreeister 0x20 

ATMR_CNT Cmunterwreeister 0x24 

ATMR_PSC Presoalewreeister 0x28 

ATMR_AUTORLD Autmwrelmadwreeister 0x2C 

ATMR_REPCNT Repeatwomuntwreeister 0x30 

ATMR_CC0 Cyannelw0wom parewreeister 0x34 
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Register name Description Offset address 

ATMR_CC1 Cyannelw1wom parewreeister 0x38 

ATMR_CC2 Cyannelw2wom parewreeister 0x3C 

ATMR_CC3 Cyannelw3wom parewreeister 0x40 

ATMR_BDT Brakinewandwdeadwzmnewreeister 0x44 

ATMR_OCR1 Outputwomntrmlwreeisterw1 0x48 

ATMR_OCR2 Outputwomntrmlwreeisterw2 0x4C 

ATMR_TRGOCR TRGOwomntrmlwreeister 0x50 

ATMR_BREAK Breakwfilterwreeister 0x54 

ATMR_OCxACR Lmwerwom parewreeisterwomntrmlwreeister 0x58 

ATMR_CC0C Cyannelw0wlmwerwom parewreeister 0x5C 

ATMR_CC1C Cyannelw1wlmwerwom parewreeister 0x60 

ATMR_CC2C Cyannelw2wlmwerwom parewreeister 0x64 

ATMR_CC3C Cyannelw3wlmwerwom parewreeister 0x68 

11.6 Register functional description 

11.6.1 Control register 1 (ATMR_CR1) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:13 Reserved 

12:10 BCS R/W 

BRKwsmuroewseleot 

000:wbrk_in 

001:wom p0_in 

010:wom p1_in 

011:wom p2_in 

100:wom p3_in 

Otyers:wbrk_in 

Nmte:wTyewinputwsmuroewmfwtyewom paratmrwiswvalidwatwawlmwwlevel,wandwtyew

defaultwvaluewmfwtyewom paratmrwupmnwpmwer-mnwiswalsmwlmwgwWyenwusedwasw

tyewbrakewinput,wtyewmutputwmfwtyewom paratmrwneedswtmwbewomnfieuredwinw

advanoeg 

9:8 CLKDIV R/W 

ClmokwDivisimn 

Fmrwtyewomnfieuratimnwmfwdeadwzmnewandwdieitalwfilter,wCK_INTwprmvideswtyew

olmok,wandwtyewdeadwti ewandwtyewolmokwmfwtyewdieitalwfilterwoanwbewadjustedw

b.wtyiswbitg 

00:wTDTS=tCK_INT 

01:wTDTS=2×tCK_INT 

10:wTDTS=4×tCK_INT 

11:wReserved 
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Field Name R/W Description 

7 ARPEN R/W 

ATMR_AUTORLDwreeisterwAutm-relmadwPrelmadwEnable 

Wyenwtyewbufferwiswdisabled,w mdifioatimnwmfwATMR_AUTORLDwb.w

prmera wwillwi  ediatel.wleadwtmw mdifioatimnwmfwtyewvalueswlmadedwtmwtyew

omunter;wwyenwtyewbufferwiswenabled,w mdifioatimnwmfwATMR_AUTORLDwb.w

prmera wwillwleadwtmw mdifioatimnwmfwtyewvalueswlmadedwtmwtyewomunterwatwtyew

nextwupdateweventg 

0:wDisable 

1:wEnable 

6:5 CAMSEL R/W 

CenterwAlienedwMmdewSeleot 

Inwtyewoentralwalien entw mde,wtyewomunterwomuntswupwandwdmwnw

alternatel.;wmtyerwise,witwwillwmnl.womuntwupwmrwdmwngwDifferentwoenterw

alien entw mdeswaffeotwtyewti inewmfwsettinewtyewmutputwom parismnw

interruptwflaewbitwmfwtyewmutputwoyannelwtmw1;wwyenwtyewomunterwiswdisabledw

(CNTEN=0),wseleotwtyewoenterwalien entw mdeg 

00:wEdee-alienedw mde 

01:wCenterwalien entw mdew1w(tyewmutputwom parewinterruptwflaewbitwmfw

mutputwoyannelwiswsetwtmw1wwyenwomuntinewdmwn) 

10:wCenterwalien entw mdew2w(tyewmutputwom parewinterruptwflaewbitwmfw

mutputwoyannelwiswsetwtmw1wwyenwomuntinewup) 

11:wCenterwalien entw mdew3w(tyewmutputwom parewinterruptwflaewbitwmfw

mutputwoyannelwiswsetwtmw1wwyenwomuntinewup/dmwn) 

4 CNTDIR R 

CmunterwDireotimn 

Tyiswbitwiswread-mnl.wwyenwtyewomunterwiswomnfieuredwaswoentralwalien entw

 mdeg 

0:wCmuntwup 

1:wCmuntwdmwn 

3 SPMEN R/W 

SinelewPulsewMmdewEnable 

Wyenwanwupdateweventwisweenerated,wtyewmutputwlevelwmfwtyewoyannelwoanw

bewoyaneed;winwtyisw mde,wtyewCNTENwbitwwillwbewoleared,wtyewomunterwwillw

bewstmpped,wandwtyewsubsequentwmutputwlevelwmfwtyewoyannelwwillwnmwlmnew

bewoyaneedg 

0:wDisable 

1:wEnable 

2 URSSEL R/W 

UpdatewRequestwSmuroewSeleot 

IfwinterruptwmrwDMAwiswenabled,wtyewupdateweventwoanweeneratewupdatew

interruptwmrwDMAwrequestgwDifferentwupdatewrequestwsmuroeswoanwbew

seleotedwb.wtyiswbitg 

0:wTyewomunterwmverrunswmrwunderruns 

SetwUEGwbit 

Updateweeneratedwb.wslavew mdewomntrmller 

1:wTyewomunterwmverrunswmrwunderruns 

1 UDISEN R/W 

UpdatewDisable 

UpdateweventwoanwoausewAUTORLD,wPSCwandwCCxwtmweeneratewtyewvaluew

mfwupdatewsettineg 

0:wEnablewupdateweventw(UEV) 

Anwupdateweventwoanwmoourwinwan.wmfwtyewfmllmwinewsituatimns: 

Tyewomunterwmverruns/underruns; 

SetwUEGwbit; 

Updateweeneratedwb.wslavew mdewomntrmllerg 
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Field Name R/W Description 

1:wDisablewupdatewevent 

0 CNTEN R/W 

CmunterwEnable 

0:wDisable 

1:wEnable 

Wyenwtyewti erwiswomnfieuredwaswexternalwolmok,weatedw mde,witwiswrequiredw

tmwwritew1wtmwtyewbitwb.wsmftwarewtmwstartwreeularwwmrk;wwyenwitwiswomnfieuredw

aswtyewtrieeerw mde,witwoanwwritew1wb.wyardwareg 

11.6.2 Control register 2 (ATMR_CR2)  

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15 OC3NOIS R/W 
CmnfieurewOC3NwmutputwidlewstategwReferwtmwOC0NOISwbit 

ReferwtmwtyewOC0NOISwpmsitimn 

14 OC3OIS R/W 
CmnfieurewOC3wmutputwidlewstategwReferwtmwOC0OISwbit 

ReferwtmwtyewOC0OISwpmsitimn 

13 OC2NOIS R/W 
CmnfieurewOC2NwmutputwidlewstategwReferwtmwOC0NOISwbit 

ReferwtmwtyewOC0NOISwpmsitimn 

12 OC2OIS R/W 
CmnfieurewOC2wmutputwidlewstategwReferwtmwOC0OISwbit 

ReferwtmwtyewOC0OISwpmsitimn 

11 OC1NOIS R/W 
CmnfieurewOC1NwmutputwidlewstategwReferwtmwOC0NOISwbit 

ReferwtmwtyewOC0NOISwpmsitimn 

10 OC1OIS R/W 
CmnfieurewOC1wmutputwidlewstategwReferwtmwOC0OISwbit 

ReferwtmwtyewOC0OISwpmsitimn 

9 OC0NOIS R/W 

OC0NwOutputwIdlewStatewCmnfieure 

Onl.wtyewlevelwstatewafterwtyewdeadwti ewmfwOC0wiswaffeotedwwyenw

MOEN=0wandwOC0Nwiswrealizedg 

0:wOC0N=0 

1:wOC0N=1 

Nmte:wWyenwLOCKCFGwbitwinwATMR_BDTwreeisterwiswatwtyewLevelw1,w2w

mrw3,wtyiswbitwoannmtwbew mdifiedg 

8 OC0OIS R/W 

OC0wOutputwIdelwStatewCmnfieure 

Onl.wtyewlevelwstatewafterwtyewdeadwti ewmfwOC0wiswaffeotedwwyenw

MOEN=0wandwOC0Nwiswrealizedg 

0:wOC0=0 

1:wOC0=1 

Nmte:wWyenwLOCKCFGwbitwinwATMR_BDTwreeisterwiswatwtyewLevelw1,w2w

mrw3,wtyiswbitwoannmtwbew mdifiedg 

7:4 MMSEL R/W 

SeleotwtyewsienalwfmrwTRGO0winwtyewti er'sw ainw mde 

Tyewsienalswmfwti erswwmrkinewinw asterw mdewoanwbewusedwfmrw

TRGO0,wtmwaffeotwtyewwmrkwmfwti erswinwslavew mdewandwoasoadedwwityw

tyew asterwti er,wandwtyewspeoifiowi paotwiswrelatedwtmwtyew

omnfieuratimnwmfwslavew mdewti erg 

0000:wReset;wtyewresetwsienalwmfw asterw mdewti erwiswusedwfmrw

TRGO0 
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Field Name R/W Description 

0001:wEnable;wtyewomunterwenablewsienalwmfw asterw mdewti erwisw

usedwfmrwTRGO0 

0010:wUpdate;wtyewupdateweventwmfw asterw mdewti erwiswusedwfmrw

TRGO0 

0011:wCm parewpulses;wwyenwtyew asterw mdewti erw

oaptures/om pareswsuooessfull.w(CC0IFLG=1),wawpulsewsienalwisw

mutputwfmrwTRGO0 

0100:wCm parew mdew1;wOC0REFwiswusedwtmwtrieeerwTRGO0 

0101:wCm parew mdew2;wOC1REFwiswusedwtmwtrieeerwTRGO0 

0110:wCm parew mdew3;wOC2REFwiswusedwtmwtrieeerwTRGO0 

0111:wCm parew mdew4;wOC3REFwiswusedwtmwtrieeerwTRGO0 

1000:wTRGO0wiswnmtweeneratedw(TRGO0wwillwbeweeneratedwmnl.w

aoomrdinewtmwMMSZEwandwMMSPE) 

1010:wOC3REFwrisinewandwfallinewedeesweeneratewTRGO0 

1011:wOC3NREFwrisinewandwfallinewedeesweeneratewTRGO0 

1100:wOC3REFwrisinewedeewandwOC3NREFwrisinewedeeweeneratew

TRGO0 

1101:wOC3REFwfallinewedeewandwOC3NREFwfallinewedeeweeneratew

TRGO0 

1110:wOC3REFwrisinewedeewandwOC3NREFwfallinewedeeweeneratew

TRGO0 

1111:wOC3REFwfallinewedeewandwOC3NREFwrisinewedeeweeneratew

TRGO0 

3 MMSPE R/W 

TRGO0wSienalwiswGeneratedwwyenwtyewCmunterwMatoyeswtyew

AutmrelmadwReeister 

TyeweeneratedwTRGOwiswmnl.wvalidwwyenwtyewomunterwiswinwoenterw

alien entw mdewandwiswmnl.wseleotedwwyenwMMSELwiswsetwtmw1000 

0:wTRGO0wiswnmtweeneratedwwyenwtyewomunterw atoyeswtyewautmrelmadw

reeisterw  

1:wTRGO0wisweeneratedwwyenwtyewomunterw atoyeswtyewautmrelmadw

reeister 

2 CCUSEL R/W 

Cm parewCmntrmlwUpdatewSeleot 

Wmrkswmnl.wwyenwtyewoapture/om parewprelmadwiswenabledw

(CCPEN=1),wandwitwwmrkswmnl.wfmrwom ple entar.wmutputwoyannelg 

0:wItwoanwmnl.wbewupdatedwb.wsettinewCOMGwbit 

1:wItwoanwbewupdatedwb.wsettinewCOMGwbitwmrwrisinewedeewmnwTRGI 

1 MMSZE R/W 

Wyenwtyewomunterwreturnswtmw0,wTRGO0wsienalwisweeneratedwTyew

eeneratedw  

TRGOwiswmnl.wvalidwwyenwtyewomunterwiswinwoenter-alienedw mde,wandw

mnl.wwyenwMMSELw(seleotedwwyenwomnfieuredwasw1000)w  

1:wTRGO0wisweeneratedwwyenwtyewomunterwreturnswtmw0w  

0:wTRGO0wiswnmtweeneratedwwyenwtyewomunterwreturnswtmw0 

0 CCPEN R/W 

Cm parewPrelmadedwEnable 

TyiswbitwaffeotswtyewoyaneewmfwCCxEN,wCCxNENwandwOCxMODw

valuesgwWyenwprelmadinewiswdisabled,wtyewprmera w mdifioatimnwwillw

i  ediatel.waffeotwtyewti erwsettine;wwyenwprelmadinewiswenabled,witwisw

mnl.wupdatedwafterwCOMGwiswset,wsmwaswtmwaffeotwtyewsettinewmfwtyew

ti er;wtyiswbitwmnl.wwmrkswmnwoyannelswwitywom ple entar.wmutputg 

0:wDisable 

1:wEnable 
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11.6.3 Slave mode control register (ATMR_SMCR) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15 ETPOL R/W 

ExternalwTrieeerwPmlarit.wCmnfieure 

TyiswbitwdeoideswwyetyerwtyewexternalwtrieeerwETRwiswpyase-invertineg 

0:wTyewexternalwtrieeerwETRwiswnmtwpyase-invertine,wandwtyewyieywlevelw

mrwrisinewedeewiswvalid 

1:wTyewexternalwtrieeerwETRwiswpyase-invertine,wandwtyewlmwwlevelwmrw

fallinewedeewiswvalid 

14 Reserved 

13:12 ETPCFG R/W 

ExternalwTrieeerwPresoalerwCmnfieure 

TyewETRw(externalwtrieeerwinput)wsienalwbeom eswETRPwafterw

frequeno.wdivisimngwTyewsienalwfrequeno.wmfwETRPwiswatw mstw1/4wmfw

ATMRCLKwfrequeno.;wwyenwETRwfrequeno.wiswtmmwyiey,wtyewETRPw

frequeno.w ustwbewreduoedwtyrmueywfrequeno.wdivisimng 

00:wDisablewtyewpresoaler 

01:wETRwsienalw2wfrequeno.wdivisimn 

10:wETRwsienalw4wfrequeno.wdivisimn 

11:wETRwsienalw8wfrequeno.wdivisimn 

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

andwawju pwisweeneratedwb.wever.wNweventsg 

7 MSMEN R/W 

Master/slavewMmdewEnable 

0:wInvalid 

1:wEnablewtyew aster/slavew mde 

6:5 Reserved 

4 TRGSEL R/W 

TrieeerwInputwSienalwSeleot 

Inwmrderwtmwavmidweeneratinewfalsewedeewdeteotimnwwyenwoyaneinewtyew

valuewmfwtyiswbit,witw ustwbewoyaneedwwyenwSMFSEL=0g 
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Field Name R/W Description 

0:wInternalwtrieeerwITR0 

1:wExternalwtrieeerwinputw(ETRF) 

3 Reserved 

2:0 SMFSEL R/W 

SlavewMmdewFunotimnwSeleot 

000:wDisablewtyewslavew mde,wtyewti erwoanwbewusedwasw asterw mdew

ti erwtmwaffeotwtyewwmrkwmfwslavew mdewti er;wifwATMR_CR1gCNTEN=1,w

tyewpresoalerwiswdireotl.wdrivenwb.wtyewinternalwolmokg 

100:wResetw mde;wtyewslavew mdewti erwresetswtyewomunterwafterw

reoeivinewtyewrisinewedeewsienalwmfwTRGIwandweenerateswtyewsienalwtmw

updatewtyewreeisterg 

101:wGatedw mde;wwyenwtyewslavew mdewti erwreoeiveswtyewTRGIwyieyw

levelwsienal,wtyewomunterwwillwstartwtmwwmrk;wwyenwitwreoeiveswTRGIwlmww

levelwsienal,wtyewomunterwwillwstmpwwmrkine;wwyenwitwreoeiveswTRGIwyieyw

levelwsienalwaeain,wtyewti erwwillwomntinuewtmwwmrk;wtyewomunterwiswnmtw

resetwdurinewtyewwymlewperimdg 

110:wTrieeerw mde,wtyewslavew mdewti erwstartswtyewomunterwtmwwmrkw

afterwreoeivinewtyewrisinewedeewsienalwmfwTRGIg 

111:wReserved 

11.6.4 Interrupt enable register (ATMR_IER)  

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:8 Reserved 

7 BRKIEN R/W 

BreakwInterruptwEnable 

0:wDisable 

1:wEnable 

6 TRGIEN R/W 

TrieeerwInterruptwEnable 

0:wDisable 

1:wEnable 

5 COMIEN R/W 

COMwInterruptwEnable 

0:wDisable 

1:wEnable 

4 CC3IEN R/W 

Cm parewCyannelw3wInterruptwEnable 

0:wDisable 

1:wEnable 

3 CC2IEN R/W 

Cm parewCyannelw2wInterruptwEnable 

0:wDisable 

1:wEnable 

2 CC1IEN R/W 

Cm parewCyannelw1wInterruptwEnable 

0:wDisable 

1:wEnable 

1 CC0IEN R/W 

Cm parewCyannelw0wInterruptwEnable 

0:wDisable 

1:wEnable 

0 UIEN R/W UpdatewInterruptwEnable 
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Field Name R/W Description 

0:wDisable 

1:wEnable 

11.6.5 Status register (ATMR_SR) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:8 Reserved 

7 BRKIFLG RC_W0 

BreakwEventwInterruptwGeneratewFlae 

0:wNmwbrakeweventwmoours 

1:wBrakeweventwmoours 

Wyenwbrakewinputwiswvalid,wtyiswbitwiswsetwtmw1wb.wyardware;wwyenw

brakewinputwiswinvalid,wtyiswbitwoanwbewolearedwtmw0wb.wsmftwareg 

6 TRGIFLG RC_W0 

TrieeerwEventwInterruptwGeneratewFlae 

0:wNmwtrieeerweventwinterruptwmoours 

1:wTrieeerweventwinterruptwmoours 

Wyenwawtrieeerweventwisweenerated,wtyiswbitwiswsetwtmw1wb.w

yardwarewandwolearedwtmw0wb.wsmftwareg 

5 COMIFLG RC_W0 

COMwEventwInterruptwGeneratewFlae 

0:wNmwCOMweventwmoours 

1:wCOMwinterruptwwaitswfmrwrespmnse 

AfterwCOMweventwisweenerated,wtyiswbitwiswsetwtmw1wb.wyardwarew

andwolearedwtmw0wb.wsmftwareg 

4 CC3IFLG RC_W0 
Cm parewCyannelw3wInterruptwFlae 

ReferwtmwATMR_SRgCC0IFLG 

3 CC2IFLG RC_W0 
Cm parewCyannelw2wInterruptwFlae 

ReferwtmwATMR_SRgCC0IFLG 

2 CC1IFLG RC_W0 
Cm parewCyannelw1wInterruptwFlae 

ReferwtmwATMR_SRgCC0IFLG 

1 CC0IFLG RC_W0 

Cm parewCyannelw0wInterruptwFlae 

0:wNmw atoyinewmoours 

1:wTyewvaluewmfwATMR_CNTw atoyeswtyewvaluewmfwATMR_CC0 

WyenwtyewomntentwmfwATMR_CC0wiswereaterwtyanwtyatwmfw

ATMR_AUTORLD,wtyewomunterwmverflmwswinwtyewupwmrwup/dmwnw

omuntinew mde,wmrwtyewomunterwmverflmwswinwtyewdmwnwomuntinew

 mde,watwtyiswbitw1g 

0 UIFLG RC_W0 

UpdatewEventwInterruptwGeneratewFlae 

0:wNmwupdateweventwinterruptwmoours 

1:wUpdateweventwinterruptwmoourred 

Wyenwtyewomunterwvaluewiswrelmadedwmrwreinitialized,wanwupdatew

eventwwillwbeweeneratedgwTyewbitwiswsetwtmw1wb.wyardwarewandw

olearedwtmw0wb.wsmftware;wupdateweventswareweeneratedwinwtyew

fmllmwinewsituatimns: 

(1)wUDISEN=0wmnwATMR_CR1wreeister,wandwwyenwtyewvaluewmfw

tyewrepeatwomunterwmverruns/underruns,wanwupdateweventwwillwbew

eenerated; 
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Field Name R/W Description 

(2)wURSSEL=0wandwUDISEN=0wmnwATMR_CR1wreeister,w

omnfieurewUEG=1wmnwATMR_CEGwreeisterwtmweeneratewanw

updatewevent,wandwtyewomunterwneedswtmwbewinitializedwb.w

smftware; 

(3)wURSSEL=0wandwUDISEN=0wmnwATMR_CR1wreeister,wandwanw

updateweventwwillwbeweeneratedwwyenwtyewomunterwiswinitializedw

b.wtrieeerweventg 

11.6.6 Control event generation register (ATMR_CEG) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:8 Reserved 

7 BEG W 

BreakwEventwGenerate 

0:wInvalid 

1:wGeneratewbrakewevent 

Tyiswbitwiswsetwtmw1wb.wsmftwarewandwolearedwtmw0wautm atioall.wb.w

yardwareg 

6 TEG W 

TrieeerwEventwGenerate 

0:wInvalid 

1:wGeneratewtrieeerwevent 

Tyiswbitwiswsetwtmw1wb.wsmftwarewandwolearedwtmw0wautm atioall.wb.w

yardwareg 

5 COMG W 

Cm parewCmntrmlwUpdatewEventwGenerate 

0:wInvalid 

1:wGeneratewom parewupdatewevent 

Tyiswbitwiswsetwtmw1wb.wsmftwarewandwolearedwtmw0wautm atioall.wb.w

yardwareg 

Nmte:wCOMGwbitwiswvalidwmnl.winwom ple entar.wmutputwoyannelg 

4 CC3EG W 
Cm parewCyannelw3wEventwGeneratimn 

ReferwtmwCC0EGwdesoriptimn 

3 CC2EG W 
Cm parewCyannelw2wEventwGeneratimn 

ReferwtmwCC0EGwdesoriptimn 

2 CC1EG W 
Cm parewCyannelw1wEventwGeneratimn 

ReferwtmwCC0EGwdesoriptimn 

1 CC0EG W 

Cm parewCyannelw0wEventwGeneratimn 

0:wInvalid 

1:wGeneratewom parewevent 

Tyiswbitwiswsetwtmw1wb.wsmftwarewandwolearedwtmw0wautm atioall.wb.w

yardwareg 

IfwCyannelw0wiswinwmutputw mde: 

WyenwCC0IFLG=1,wifwCC0IENwandwCC0DENwbitswarewset,wtyew

omrrespmndinewinterruptwandwDMAwrequestwwillwbeweeneratedg 

IfwCyannelw0wiswinwinputw mde: 

TyewvaluewmfwtyewoapturewomunterwiswstmredwinwATMR_CC0wreeister;w

omnfieurewCC0IFLG=1,wandwifwCC0IENwandwCC0DENwbitswarewalsmwset,wtyew
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Field Name R/W Description 

omrrespmndinewinterruptwandwDMAwrequestwwillwbeweenerated;watwtyiswti e,w

ifwCC0IFLG=1,witwiswrequiredwtmwomnfieurewCC0RCFLG=1g 

0 UEG W 

UpdatewEventwGenerate 

0:wInvalid 

1:wInitializewtyewomunterwandweeneratewanwupdatewevent 

Tyiswbitwiswsetwtmw1wb.wsmftware,wandwolearedwtmw0wb.wyardwareg 

Nmte:wWyenwanwupdateweventwisweenerated,wtyewomunterwmfwtyewpresoalerw

willwbewolearedwtmw0,wbutwtyewpresoalerwfaotmrwre ainswunoyaneedgwInwtyew

omunt-dmwnw mde,wtyewomunterwreadswtyewvaluewmfwATMR_AUTORLD;winw

oentralwalien entw mdewmrwomunt-upw mde,wtyewomunterwwillwbewolearedwtmw

0g 

11.6.7 Compare Mode Register 1 (ATMR_CCM1) 

Offsetwaddress:w0x18 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15 OC1CEN R/W OutputwCm parewCyannelw1wClearwEnable 

14:12 OC1MOD R/W OutputwCm parewCyannelw1wMmde 

11 OC1PEN R/W OutputwCm parewCyannelw1wBufferwEnable 

10:8 Reserved 

7 OC0CEN R/W 

OutputwCm parewCyannelw0wClearwEnable 

0:wOC0REFwiswunaffeotedwb.wETRFwinputg 

1:wWyenwyieywlevelwmfwETRFwinputwiswdeteoted,wOC0REF=0 

6:4 OC0MOD R/W 

OutputwCm parewCyannelw0wMmdewCmnfieure 

000:wFreezewTyewmutputwom parewyaswnmweffeotwmnwOC0REF 

001:wTyewmutputwvaluewiswyieywwyenw atoyinegwWyenwtyewvaluewmfwomunterw

CNTw atoyeswtyewvaluewCCxwmfwoapture/om parewreeister,wOC0REFwwillw

bewfmroedwtmwbewyiey 

010:wTyewmutputwvaluewiswlmwwwyenw atoyinegwWyenwtyewvaluewmfwtyew

omunterw atoyeswtyewvaluewmfwtyewoapture/om parewreeister,wOC0REFwwillw

bewfmroedwtmwbewlmw 

011:wOutputwreverseswwyenw atoyinegwWyenwtyewvaluewmfwtyewomunterw

 atoyeswtyewvaluewmfwtyewoapture/om parewreeister,wreversewtyewlevelwmfw

OC0REF 

100:wTyewmutputwiswfmroedwtmwbewlmwgwFmroewOC0REFwtmwbewlmw 

101:wTyewmutputwiswfmroedwtmwbewyieygwFmroewOC0REFwtmwbewyiey 

110:wPWMw mdew1w(setwtmwyieywwyenwtyewomunterwvalue<mutputwom parew

value;wmtyerwise,wsetwtmwlmw) 

111:wPWMw mdew2w(setwtmwyieywwyenwtyewomunterwvalue>mutputwom parew

value;wmtyerwise,wsetwtmwlmw) 

Nmte:wWyenwtyewprmteotimnwlevelwisw3wandwtyewoyannelwiswomnfieuredwasw

mutput,wtyiswbitwoannmtwbew mdifiedgwInwPWMw mdesw1wandw2,wtyewOC0REFw

levelwoyaneeswwyenwtyewom parismnwresultwoyaneeswmrwwyenwtyewmutputw

om parew mdewoyaneeswfrm wfreezew mdewtmwPWMw mdeg 

3 OC0PEN R/W OutputwCm parewCyannelw0wPrelmadwEnable 
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Field Name R/W Description 

0:wDisablewprelmadinewfunotimn;wwritewtyewvaluewmfwATMR_CC0wreeisterw

tyrmueywtyewprmera wandwitwwillwwmrkwi  ediatel.g 

1:wEnablewprelmadinewfunotimn;wwritewtyewvaluewmfwATMR_CC0wreeisterw

tyrmueywtyewprmera wandwitwwillwwmrkwafterwanwupdateweventwisweeneratedg 

Nmte:wWyenwtyewprmteotimnwlevelwisw3wandwtyewoyannelwiswomnfieuredwasw

mutput,wtyiswbitwoannmtwbew mdifiedgwWyenwtyewprelmadwreeisterwisw

unoertain,wPWMw mdewoanwbewusedwmnl.winwsinele-pulsew mdew

(SPMEN=1);wmtyerwise,wtyewfmllmwinewmutputwom parewresultwiswunoertaing 

2:0 Reserved 

11.6.8 Compare Mode Register 2  (ATMR_CCM2) 

Offsetwaddress:w0x1C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15 OC3CEN R/W OutputwCm parewCyannelw3wClearwEnable 

14:12 OC3MOD R/W OutputwCm parewCyannelw3wMmdewCmnfieure 

11 OC3PEN R/W OutputwCm parewCyannelw3wBufferwEnable 

10:8 Reserved 

7 OC2CEN R/W 

OutputwCm parewCyannelw2wClearwEnable 

0:wOC2REFwiswunaffeotedwb.wETRFwinput 

1:wWyenwyieywlevelwmfwETRFwinputwiswdeteoted,wOC0REF=0 

6:4 OC2MOD R/W OutputwCm parewCyannelw2wMmdewCmnfieure 

3 OC2PEN R/W OutputwCm parewCyannelw2wPrelmadwEnable 

2:0 Reserved 

11.6.9 Compare Enable Register (ATMR_CCEN) 

Offsetwaddress:w0x20 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15 CC3NPOL R/W 
Cm parewCyannelw3wCm ple entar.wOutputwPmlarit.wCmnfieure 

ReferwtmwCCEN_CC0NPOL 

14 CC3NEN R/W 
Cm parewCyannelw3wCm ple entar.wOutputwEnable 

ReferwtmwCCEN_CC0NEN 

13 CC3POL R/W 
Cm parewCyannelw3wOutputwPmlarit. 

ReferwtmwCCEN_CC0POL 

12 CC3EN R/W 
Cm parewCyannelw3wOutputwEnable 

ReferwtmwCCEN_CC0EN 

11 CC2NPOL R/W 
Cm parewCyannelw2wCm ple entar.wOutputwPmlarit.wCmnfieure 

ReferwtmwCCEN_CC0NPOL 

10 CC2NEN R/W Cm parewCyannelw2wCm ple entar.wOutputwEnable 
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Field Name R/W Description 

ReferwtmwCCEN_CC0NEN 

9 CC2POL R/W 
Cm parewCyannelw2wOutputwPmlarit.wCmnfieure 

ReferwtmwCCEN_CC0POL 

8 CC2EN R/W 
Cm parewCyannelw2wOutputwEnable 

ReferwtmwCCEN_CC0EN 

7 CC1NPOL R/W 
Cm parewCyannelw1wCm ple entar.wOutputwPmlarit.wCmnfieure 

ReferwtmwCCEN_CC0NPOL 

6 CC1NEN R/W 
Cm parewCyannelw1wCm ple entar.wOutputwEnable 

ReferwtmwCCEN_CC0NEN 

5 CC1POL R/W 
Cm parewCyannelw1wOutputwPmlarit.wCmnfieure 

ReferwtmwCCEN_CC0POL 

4 CC1EN R/W 
Cm parewCyannelw1wOutputwEnable 

ReferwtmwCCEN_CC0EN 

3 CC0NPOL R/W 

Cm parewCyannelw0wCm ple entar.wOutputwPmlarit. 

0:wOC0Nwiswaotivewyiey 

1:wOC0Nwiswaotivewlmw 

Nmte:wWyenwtyewprmteotimnwlevelwisw2wmrw3,wtyiswbitwoannmtwbew mdifiedg 

2 CC0NEN R/W 

Cm parewCyannelw0wCm ple entar.wOutputwEnable 

0:wDisable 

1:wEnable 

1 CC0POL R/W 

Cm parewCyannelw0wOutputwPmlarit.wCmnfieure 

0:wOC0wiswaotivewyiey 

1:wOC0wiswaotivewlmw 

Nmte:wWyenwtyewprmteotimnwlevelwisw2wmrw3,wtyiswbitwoannmtwbew mdifiedg 

0 CC0EN R/W 

Cm parewCyannelw0wOutputwEnable 

0:wDisablewmutput 

1:wEnablewmutput 

11.6.10 Counter register (ATMR_CNT) 

Offsetwaddress:w0x24 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 CNT R/W CmunterwValue 

11.6.11 Prescale register (ATMR_PSC) 

Offsetwaddress:w0x28 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 PSC R/W 
PresoalerwValue 

Clmokwfrequeno.wmfwomunterw(CK_CNT)＝fCK_PSC/(PSC+1) 
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11.6.12 Auto reload register (ATMR_AUTORLD) 

Offsetwaddress:w0x2C 

Resetwvalue:w0x0000wFFFF 

Field Name R/W Description 

31:16 Reserved 

15:0 AUTORLD R/W 
AutmwRelmadwValue 

Wyenwtyewvaluewmfwautmwrelmadwiswe pt.,wtyewomunterwwillwnmtwomuntg 

11.6.13 Repeat count register (ATMR_REPCNT) 

Offsetwaddress:w0x30 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:8 Reserved 

7:0 REPCNT R/W 

RepetitimnwCmunterwValue 

Wyenwtyewomuntwvaluewmfwtyewrepeatwomunterwiswreduoedwtmw0,wanwupdatew

eventwwillwbeweenerated,wandwtyewomunterwwillwstartwomuntinewaeainwfrm wtyew

REPCNTwvalue;wtyewnewwvaluewnewl.wwrittenwtmwtyiswreeisterwiswvalidwmnl.w

wyenwanwupdateweventwmoourswinwnextwo.oleg 

11.6.14 Channel 0 Compare Register (ATMR_CC0) 

Offsetwaddress:w0x34 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 CC0 R/W 

Cm parewCyannelw0wValue 

Wyenwtyewom parewoyannelw0wiswomnfieuredwaswmutputw mde 

CC0womntainswtyewvaluewourrentl.wlmadedwinwtyewom parewreeister 

Cm parewtyewvaluewCC0wmfwtyewoapturewandwom parewoyannelw0wwitywtyew

valuewCNTwmfwtyewomunterwtmweeneratewtyewmutputwsienalwmnwOC0g 

Wyenwtyewmutputwom parewprelmadwiswdisabledw(OC0PEN=0wfmrw

ATMR_CCM1wreeister),wtyewwrittenwvaluewwillwi  ediatel.waffeotwtyewmutputw

om parismnwresults; 

Ifwtyewmutputwom parewprelmadwiswenabledw(OC0PEN=1wfmrwATMR_CCM1w

reeister),wtyewwrittenwvaluewwillwaffeotwtyewmutputwom parismnwresultwwyenwanw

updateweventwisweeneratedg 

11.6.15 Channel 1 Compare Register (ATMR_CC1) 

Offsetwaddress:w0x38 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 CC1 R/W 
Cm parewCyannelw1wValue 

ReferwtmwATMR_CC0 

11.6.16 Channel 2 Compare Register (ATMR_CC2) 

Offsetwaddress:w0x3C 
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Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 CC2 R/W 
Cm parewCyannelw2wValue 

ReferwtmwATMR_CC0 

11.6.17 Channel 3 Compare Register (ATMR_CC3) 

Offsetwaddress:w0x40 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 CC3 R/W 
Cm parewCyannelw3wValue 

ReferwtmwATMR_CC0 

11.6.18 Brake and dead zone register (ATMR_BDT)  

Offsetwaddress:w0x44 

Resetwvalue:w0x0000w0000 

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

andwDTS0,DTS1wbitswallwoanwbewwrite-prmteoted,wandwitwiswneoessar.wtmwomnfieurew

tye wwyenwwritinewtmwATMR_BDTwreeisterwfmrwtyewfirstwti eg 

Field Name R/W Description 

31:24 Reserved 

23:16 DTS1 R/W 

DeadwTi ewSetup 

DTwiswtyewdeadwzmnewduratimn,wandwtyewrelatimnsyipwbetweenwDTwandw

reeisterwDTS1wiswaswfmllmws: 

DTS1[23:21]=0xx=>DT=DTS[23:21]×Tdts,wTdts=TDTS; 

DTS1[23:21]=10x=>DT=(64+DTS[21:16])×Tdts,wTdts=2×TDTS; 

DTS1[23:21]=110=>DT=(32+DTS[20:16])×Tdts,wTdts=8×TDTS; 

DTS1[23:21]=111=>DT=(32+DTS[20:16])×Tdts,wTdts=16×TDTS; 

Fmrwexa ple:wassu inewTDTS=125nsw(8MHz),wtyewdeadwti ewsettinewiswasw

fmllmws: 

Ifwtyewstepwti ewisw125ns,wtyewdeadwti ewoanwbewsetwfrm w0wtmw15875ns; 

Ifwtyewstepwti ewisw250ns,wtyewdeadwti ewoanwbewsetwfrm w16uswtmw

31750ns; 

Ifwtyewstepwti ewisw1μs,wtyewdeadwti ewoanwbewsetwfrm w32μswtmw63μs; 

Ifwtyewstepwti ewisw2μs,wtyewdeadwti ewoanwbewsetwfrm w64μswtmw126μsg 

Nmte:wOnoewLOCKwlevelw(LOCKCFGwbitwinwATMR_BDTwreeister)wiswsetwtmw

1,w2wmrw3,wtyesewbitswoannmtwbew mdifiedg 

15 MOEN R/W 

PWMwMainwOutputwEnable 

0:wDisablewtyewmutputwmfwOCxwandwOCxNwmrwfmroewtyewmutputwmfwidlewstate 

1:wWyenwCCxENwandwCCxNENwbitswmfwtyewATMR_CCENwreeisterwarew

set,wenablewOCxwandwOCxNwmutput 

Wyenwtyewbrakewinputwiswvalid,witwiswolearedwtmw0wb.wyardwarew

as.noyrmnmusl.g 

Nmte:wSettinew1wb.wsmftwarewmrwsettinew1wautm atioall.wdependswmnw

AOENwbitwmfwtyewATMR_BDTwreeisterg 
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Field Name R/W Description 

14 AOEN R/W 

Autm atiowOutputwEnable 

0:wMOENwoanwmnl.wbewsetwtmw1wb.wsmftware 

1:wMOENwoanwbewsetwtmw1wb.wsmftwarewmrwbewautm atioall.wsetwtmw1watwtyew

nextwupdateweventw(brakinewinputwiswinvalid) 

Nmte:wWyenwtyewprmteotimnwlevelwisw1,wtyiswbitwoannmtwbew mdifiedg 

13 BRKPOL R/W 

BrakewPmlarit.wCmnfieure 

0:wTyewbrakewinputwBRKwiswvalidwatwlmwwlevel 

1:wTyewbrakewinputwBRKwiswvalidwatwyieywlevel 

Nmte:wWyenwtyewprmteotimnwlevelwisw1,wtyiswbitwoannmtwbew mdifiedgwWritinew

tmwtyiswbitwrequireswanwAPBwolmokwdela.wbefmrewuseg 

12 BRKEN R/W 

BreakwFunotimnwEnable 

0:wDisable 

1:wEnable 

Nmte:wWyenwtyewprmteotimnwlevelwisw1,wtyiswbitwoannmtwbew mdifiedg 

11 RMOS R/W 

RunwMmdewOff-statewCmnfieure 

Runw mdew eanswMOEN=1;wdisablew eanswCCxEN=0;wtyiswbitw

desoribeswtyewi paotwmfwdifferentwvalueswfmrwtyiswbitwmnwtyewmutputw

wavefmr wwyenwMOEN=1wandwCCxENwoyaneeswfrm w0wtmw1g 

0:wDisablewOCx/OCxNwmutput 

1:wOCx/OCxNwfirstwmutptuswinvalidwlevelw(tyewspeoifiowlevelwvaluewisw

affeotedwb.wtyewpmlarit.womnfieuratimn) 

10 IMOS R/W 

IdlewMmdewOff-statewCmnfieure 

Idlew mdew eanswMOEN=0;wdisablew eanswCCxEN=0;wtyiswbitw

desoribeswtyewi paotwmfwdifferentwvalueswfmrwtyiswbitwmnwtyewmutputw

wavefmr wwyenwMOEN=0wandwCCxENwoyaneeswfrm w0wtmw1g 

0:wDisablewOCx/OCxNwmutput 

1:wIfwCCxEN=1,wtyewinvalidwlevelwiswmutputwdurinewtyewdeadwti ew(tyew

speoifiowlevelwvaluewiswaffeotedwb.wtyewpmlarit.womnfieuratimn),wandwtyewidlew

levelwiswmutputwafterwtyewdeadwti e 

9:8 LOCKCFG R/W 

LmokwWritewPrmteotimnwMmdewCmnfieure 

00:wNmwLmokwwritewprmteotimn;witwoannmtwbewwrittenwtmwtyewreeisterwdireotl. 

01:wLmokwwritewprmteotimnwlevelw1 

ItwoannmtwbewwrittenwtmwDTS,wBRKEN,wBRKPOLwandwAOENwbitswmfw

ATMR_BDT,wandwOCxOISwandwOCxNOISwbitswmfwATMR_CR2wreeisterg 

10:wLmokwwritewprmteotimnwlevelw2 

Itwoannmtwbewwrittenwtmwallwbitswmfwprmteotimnwlevelw1,wCCxPOLwandw

OCxNPOLwbitswinwATMR_CCENwreeister,wandwRMOSwandwIMOSwbitswinw

ATMR_BDTwreeisterg 

11:wLmokwwritewprmteotimnwlevelw3 

Itwoannmtwbewwrittenwtmwallwbitswmfwprmteotimnwlevelw2,wandwOCxMODwandw

OCxPENwbitswmfwATMR_CCMxwreeisterg 

Nmte:wAfterws.ste wreset,wtyewlmokwwritewprmteotwbitwoanwmnl.wbewwrittenw

mnoeg 

7:0 DTS0 R/W 

DeadwTi ewSetup 

DTwiswtyewdeadwzmnewduratimn,wandwtyewrelatimnsyipwbetweenwDTwandw

reeisterwDTS0wiswaswfmllmws: 

DTS0[7:5]=0xx=>DT=DTS[7:0]×Tdts,wTdts=TDTS; 

DTS0[7:5]=10x=>DT=(64+DTS[5:0])×Tdts,wTdts=2×TDTS; 



 

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 137 

Field Name R/W Description 

DTS0[7:5]=110=>DT=(32+DTS[4:0])×Tdts,wTdts=8×TDTS; 

DTS0[7:5]=111=>DT=(32+DTS[4:0])×Tdts,wTdts=16×TDTS; 

Fmrwexa ple:wassu inewTDTS=125nsw(8MHZ),wtyewdeadwti ewsettinewiswasw

fmllmws: 

Ifwtyewstepwti ewisw125ns,wtyewdeadwti ewoanwbewsetwfrm w0wtmw15875ns; 

Ifwtyewstepwti ewisw250ns,wtyewdeadwti ewoanwbewsetwfrm w16uswtmw

31750ns; 

Ifwtyewstepwti ewisw1μs,wtyewdeadwti ewoanwbewsetwfrm w32μswtmw63μs; 

Ifwtyewstepwti ewisw2μs,wtyewdeadwti ewoanwbewsetwfrm w64μswtmw126μsg 

Nmte:wOnoewLOCKwlevelw(LOCKCFGwbitwinwATMR_BDTwreeister)wiswsetwtmw

1,w2wmrw3,wtyesewbitswoannmtwbew mdifiedg 

11.6.19 Output control register 1 (ATMR_OCR1) 

Offsetwaddress:w0x48 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:9 Reserved 

8 BUFEN R/W 

OutputwCmntrmlwBufferinewiswEnable 

0:wTyew mdifioatimnwmfwmutputwomntrmlwreeisterwtakesweffeotw

i  ediatel. 

1:wTyew mdifioatimnwmfwmutputwomntrmlwreeisterwtakesweffeotwatwtyew

nextwupdatewevent 

7 CH3NFORCEEN R/W 

Cm ple entar.wCyannelwOutputwCmntrmlwEnablewReeisterwfmrw

Cyannelw3 

0:wCm ple entar.woyannelwmfwoyannelw3wmutputswPWMwwavefmr  

1:wTyewmutputwmfwom ple entar.woyannelwmfwoyannelw3wiswomntrmlledw

b.wtyewomrrespmndinewbitwmfwmutputwomntrmlwreeisterw3 

6 CH3FORCEEN R/W 

Cyannelw3wOutputswtyewCmntrmlwEnablewReeister 

0:wCyannelw3wmutputswPWMwwavefmr  

1:wTyewmutputwmfwoyannelw3wiswomntrmlledwb.wtyewomrrespmndinewbitw

mfwmutputwomntrmlwreeisterw2 

5 CH2NFORCEEN R/W 

Cm ple entar.wCyannelwOutputwCmntrmlwEnablewReeisterwfmrw

Cyannelw2 

0:wCm ple entar.woyannelwmfwoyannelw2wmutputswPWMwwavefmr  

1:wTyewmutputwmfwom ple entar.woyannelwmfwoyannelw2wiswomntrmlledw

b.wtyewomrrespmndinewbitwmfwmutputwomntrmlwreeisterw2 

4 CH2FORCEEN R/W 

Cyannelw2wOutputswtyewCmntrmlwEnablewReeister 

0:wCyannelw2wmutputswPWMwwavefmr  

1:wTyewmutputwmfwoyannelw2wiswomntrmlledwb.wtyewomrrespmndinewbitw

mfwmutputwomntrmlwreeisterw2g 

3 CH1NFORCEEN R/W 

Cm ple entar.wCyannelwOutputwCmntrmlwEnablewReeisterwfmrw

Cyannelw1 

0:wCm ple entar.woyannelwmfwoyannelw1wmutputswPWMwwavefmr  

1:wTyewmutputwmfwom ple entar.woyannelwmfwoyannelw1wiswomntrmlledw

b.wtyewomrrespmndinewbitwmfwmutputwomntrmlwreeisterw2 

2 CH1FORCEEN R/W 
Cyannelw1wOutputswtyewCmntrmlwEnablewReeister 

0:wCyannelw1wmutputswPWMwwavefmr  
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Field Name R/W Description 

1:wTyewmutputwmfwoyannelw1wiswomntrmlledwb.wtyewomrrespmndinewbitw

mfwmutputwomntrmlwreeisterw2 

1 CH0NFORCEEN R/W 

Cm ple entar.wCyannelwOutputwCmntrmlwEnablewReeisterwfmrw

Cyannelw0 

0:wCm ple entar.woyannelwmfwoyannelw0wmutputswPWMwwavefmr  

1:wTyewmutputwmfwom ple entar.woyannelwmfwoyannelw0wiswomntrmlledw

b.wtyewomrrespmndinewbitwmfwmutputwomntrmlwreeisterw2 

0 CH0FORCEEN R/W 

Cyannelw0wOutputswtyewCmntrmlwEnablewReeister 

0:wCyannelw0wmutputswPWMwwavefmr  

1:wTyewmutputwmfwoyannelw0wiswomntrmlledwb.wtyewomrrespmndinewbitw

mfwmutputwomntrmlwreeisterw2 

Nmte:wOnoewtyewLOCKwlevelw(tyewLOCKCFGwbitwinwtyewATMR_BDTwreeister)wiswsetw

tmw1,w2,wmrw3,wtyiswreeisterwoannmtwbew mdifiedg 

11.6.20 Output control register 2 (ATMR_OCR2) 

Offsetwaddress:w0x4C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:8 Reserved 

7 CH3NFORCEVAL R/W 

Cm ple entar.wCyannelwOutputwLevelwReeisterwfmrwCyannelw3w  

0:wCm ple entar.woyannelwmfwoyannelw3wmutputswlmwwlevel 

1:wCm ple entar.woyannelwmfwoyannelw3wmutputswyieywlevel 

6 CH3FORCEVAL R/W 

Cyannelw3wOutputwLevelwReeisterw  

0:wCyannelw3wmutputswlmwwlevel 

1:wCyannelw3wmutputswyieywlevel 

5 CH2NFORCEVAL R/W 

Cm ple entar.wCyannelwOutputwLevelwReeisterwfmrwCyannelw2w  

0:wCm ple entar.woyannelwmfwoyannelw2wmutputswlmwwlevel 

1:wCm ple entar.woyannelwmfwoyannelw2wmutputswyieywlevel 

4 CH2FORCEVAL R/W 

Cyannelw2wOutputwLevelwReeisterw  

0:wCyannelw2wmutputswlmwwlevel 

1:wCyannelw2wmutputswyieywlevel 

3 CH1NFORCEVAL R/W 

Cm ple entar.wCyannelwOutputwLevelwReeisterwfmrwCyannelw1w  

0:wCm ple entar.woyannelwmfwoyannelw1wmutputswlmwwlevel 

1:wCm ple entar.woyannelwmfwoyannelw1wmutputswyieywlevel 

2 CH1FORCEVAL R/W 

Cyannelw1wOutputwLevelwReeisterw  

0:wCyannelw1wmutputswlmwwlevel 

1:wCyannelw1wmutputswyieywlevel 

1 CH0NFORCEVAL R/W 

Cm ple entar.wCyannelwOutputwLevelwReeisterwfmrwCyannelw0w  

0:wCm ple entar.woyannelwmfwoyannelw0wmutputswlmwwlevel 

1:wCm ple entar.woyannelwmfwoyannelw0wmutputswyieywlevel 

0 CH0FORCEVAL R/W 

Cyannelw0wOutputwLevelwReeister 

0:wCyannelw0wmutputswlmwwlevel 

1:wCyannelw0wmutputswyieywlevel 

Nmte:wATMR_OCR2w ustwbewomnfieuredwfirstwbefmrewATMR_OCR1gwIfwitwisw

neoessar.wtmwoyaneewtyewmutputwomntrmlwbufferwfunotimnwandw mdif.wtyewvalueswmfw
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mtyerwomntrmlwbitswinwATMR_OCRx:wFirst,wwritewtyewBUFENwmfwATMR_OCR1,wandw

tyenwwritewtyewATMR_OCR2wreeisterwandwtyewATMR_OCR1wreeisterwinwsequenoeg 

11.6.21 TRGO Control Register (ATMR_TRGOCR) 

Offsetwaddress:w0x50 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:12 Reserved 

11 MMS2PE R/W 

TRGO2wSienalwiswGeneratedwwyenwtyewCmunterwMatoyeswtyewAutmrelmadw

Reeister 

TyeweeneratedwTRGO2wiswmnl.wvalidwwyenwtyewomunterwiswinwoenterw

alien entw mdewandwiswmnl.wseleotedwwyenwMMS2wiswsetwtmw1000 

0:wTRGO2wiswnmtweeneratedwwyenwtyewomunterwmverflmws 

1:wTRGO2wisweeneratedwwyenwtyewomunterwmverflmws 

10 MMS2ZE R/W 

Wyenwtyewomunterwreturnswtmw0,wTRGO2wsienalwisweenerated 

TyeweeneratedwTRGO2wiswmnl.wvalidwwyenwtyewomunterwiswinwoenterw

alien entw mdewandwiswmnl.wseleotedwwyenwMMS2wiswomnfieuredwtmw1000g 

0:wNmwTRGO2wisweeneratedwwyenwtyewomunterwmverflmws 

1:wTRGO2wisweeneratedwwyenwtyewomunterwmverflmws 

9 MMS1PE R/W 

TRGO1wSienalwiswGeneratedwwyenwtyewCmunterwMatoyeswtyewAutmrelmadw

Reeister 

TyeweeneratedwTRGO1wiswmnl.wvalidwwyenwtyewomunterwiswinwoenterw

alien entw mdewandwiswmnl.wseleotedwwyenwMMS1wiswsetwtmw1000 

0:wTRGO1wiswnmtweeneratedwwyenwtyewomunterwmverflmws 

1:wTRGO1wisweeneratedwwyenwtyewomunterwmverflmws 

8 MMS1ZE R/W 

Wyenwtyewomunterwreturnswtmw0,wTRGOw1wsienalwisweenerated 

TyeweeneratedwTRGO1wiswmnl.wvalidwwyenwtyewomunterwiswinwoenterw

alien entw mdewandwiswmnl.wseleotedwwyenwMMS2wiswomnfieuredwtmw1000g 

0:wNmwTRGO1wisweeneratedwwyenwtyewomunterwmverflmws 

1:wTRGO1wisweeneratedwwyenwtyewomunterwmverflmws 

7:4 MMS2 R/W 

Masterw mdew2wseleotimn 

Usedwtmwseleotwtyews.noyrmnizatimnwinfmr atimnw(TRGO2)wsentwtmwtyew

slavewti erwinw asterw mdegwPmssiblewom binatimnswarewaswfmllmws: 

0000:wResetw–w TyewUEGwbitwmfwtyewATMR_CEGwreeisterwiswusedwaswtyew

trieeerwmutputw(TRGO2)gwIfwtyewresetwisweeneratedwb.wtyewtrieeerwinputw(tyew

slavew mdewomntrmllerwiswinwresetw mde),wtyewsienalwmnwTRGO2wwillwyavewaw

dela.wrelativewtmwtyewaotualwresetg 

0001:wEnablew–w TyewomunterwenablewsienalwCNT_ENwiswusedwaswtyew

trieeerwmutputw(TRGO2)gwSm eti eswitwiswneoessar.wtmwstartw ultiplew

ti erswatwtyewsa ewti ewmrwomntrmlwtyewenablinewmfwslavewti erswwityinwaw

perimdwmfwti egwTyewomunterwenablewsienalwisweeneratedwb.wtyewlmeioalwORw

mfwtyewCENwomntrmlwbitwandwtyewtrieeerwinputwsienalwinweatedw mdegwWyenw

tyewomunterwenablewsienalwiswomntrmlledwb.wtyewtrieeerwinput,wtyerewwillwbewaw

dela.wmnwTRGOwunlesswtyew aster/slavew mdewiswseleotedw(seewtyew

desoriptimnwmfwtyewMSMENwbitwinwtyewATMR_SMCRwreeister)g 

0010:wUpdatew–w Tyewupdateweventwiswseleotedwaswtyewtrieeerwinputw

(TRGO2)gwFmrwexa ple,wtyewolmokwmfwaw asterwti erwoanwbewusedwaswtyew

presoalerwmfwawslavewti erg 
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Field Name R/W Description 

011:wCm parewpulsew–w Wyenwawoapturewmrwawom parismnwiswsuooessful,w

awpmsitivewpulsewiswsentwtmwtyewtrieeerwmutputw(TRGO2)wwyenwtyewCC0IFLGw

flaewiswtmwbewsetw(evenwifwitwiswalread.wyiey)g 

0100:wCm parew–w TyewOC0REFwsienalwiswusedwaswtyewtrieeerwmutputw

(TRGO2) 

0101:wCm parew–w TyewOC1REFwsienalwiswusedwaswtyewtrieeerwmutputw

(TRGO2) 

0110:wCm parew–w TyewOC2REFwsienalwiswusedwaswtyewtrieeerwmutputw

(TRGO2) 

0111:wCm parew–w TyewOC3REFwsienalwiswusedwaswtyewtrieeerwmutputw

(TRGO2) 

1000:wItwdmeswnmtwprmduoewTRGO2w(itwmnl.weenerateswTRGO2wbasedwmnw

MMS2ZEwandwMMS2PE) 

1001:wCm parew-wTyewOC3NREFw(IndependentwOutputwMmde)wsienalwisw

usedwaswtyewtrieeerwmutputw(TRGO2) 

1010:wOC3REFwrisinewedeewandwfallinewedeeweeneratewTRGO2 

1011:wOC3NREFw(IndependentwOutputwMmde)wrisinewedeewandwfallinew

edeeweeneratewTRGO2 

1100:wOC3REFwrisinewedeewandwOC3NREFwrisinewedeeweeneratewTRGO2 

1101:wOC3REFwfallinewedeewandwOC3NREFwfallinewedeeweeneratew

TRGO2 

1110:wOC3REFwrisinewedeewandwOC3NREFwfallinewedeeweeneratewTRGO2 

1111:wOC3REFwfallinewedeewandwOC3NREFwrisinewedeeweeneratewTRGO2 

3:0 MMS1 R/W 

Masterw mdew1wseleotimn 

Usedwtmwseleotwtyews.noyrmnizatimnwinfmr atimnw(TRGO1)wsentwtmwtyew

slavewti erwinw asterw mdegwPmssiblewom binatimnswarewaswfmllmws: 

0000:wResetw–w TyewUEGwbitwmfwtyewATMR_CEGwreeisterwiswusedwaswtyew

trieeerwmutputw(TRGO1)gwIfwtyewresetwisweeneratedwb.wtyewtrieeerwinputw(tyew

slavew mdewomntrmllerwiswinwresetw mde),wtyewsienalwmnwTRGO1wwillwyavewaw

dela.wrelativewtmwtyewaotualwresetg 

0001:wEnablew–w TyewomunterwenablewsienalwCNT_ENwiswusedwaswtyew

trieeerwmutputw(TRGO1)gwSm eti eswitwiswneoessar.wtmwstartw ultiplew

ti erswatwtyewsa ewti ewmrwomntrmlwtyewenablinewmfwslavewti erswwityinwaw

perimdwmfwti egwTyewomunterwenablewsienalwisweeneratedwb.wtyewlmeioalwORw

mfwtyewCENwomntrmlwbitwandwtyewtrieeerwinputwsienalwinweatedw mdegwWyenw

tyewomunterwenablewsienalwiswomntrmlledwb.wtyewtrieeerwinput,wtyerewwillwbewaw

dela.wmnwTRGO1wunlesswtyew aster/slavew mdewiswseleotedw(seewtyew

desoriptimnwmfwtyewMSMENwbitwinwtyewATMR_SMCRwreeister)g 

0010:wUpdatew–w Tyewupdateweventwiswseleotedwaswtyewtrieeerwinputw

(TRGO1)gwFmrwexa ple,wtyewolmokwmfwaw asterwti erwoanwbewusedwaswtyew

presoalerwmfwawslavewti erg 

011:wCm parewpulsew–w Wyenwawoapturewmrwawom parismnwiswsuooessful,w

awpmsitivewpulsewiswsentwtmwtyewtrieeerwmutputw(TRGO1)wwyenwtyewCC0IFLGw

flaewiswtmwbewsetw(evenwifwitwiswalread.wyiey)g 

0100:wCm parew–w TyewOC0REFwsienalwiswusedwaswtyewtrieeerwmutputw

(TRGO1) 

0101:wCm parew–w TyewOC1REFwsienalwiswusedwaswtyewtrieeerwmutputw

(TRGO1) 

0110:wCm parew–w TyewOC2REFwsienalwiswusedwaswtyewtrieeerwmutputw

(TRGO1) 
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Field Name R/W Description 

0111:wCm parew–w TyewOC3REFwsienalwiswusedwaswtyewtrieeerwmutputw

(TRGO1) 

1000:wItwdmeswnmtwprmduoewTRGO1w(itwmnl.weenerateswTRGO1wbasedwmnw

MMS1ZEwandwMMS1PE)g 

1001:wCm parew-wTyewOC3NREFw(IndependentwOutputwMmde)wsienalwisw

usedwaswtyewtrieeerwmutputw(TRGO1)g 

1010:wOC3REFwrisinewandwfallinewedeesweeneratewTRGO1 

1011:wOC3NREFwrisinewandwfallinewedeesweeneratewTRGO1 

1100:wOC3REFwrisinewedeewandwOC3NREFwrisinewedeeweeneratewTRGO1 

1101:wOC3REFwfallinewedeewandwOC3NREFwfallinewedeeweeneratew

TRGO1 

1110:wOC3REFwrisinewedeewandwOC3NREFwfallinewedeeweeneratewTRGO1 

1111:wOC3REFwfallinewedeewandwOC3NREFwrisinewedeeweeneratewTRGO1 

11.6.22 Break Filter Register (ATMR_BREAK) 

Offsetwaddress:w0x54 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:8 Reserved 

7:2 FILT R/W 

Filterwomeffioient 

BasedwmnwtyewAPBwolmokg 

FILT*APB_CLK 

1 FILTEN R/W 

Break_inwinputwfilterinewfunotimnwenable 

0:wDisable 

1:wEnable 

0 ANAFILTEN R/W 

AnalmewBreak_inwinputwfilterinewfunotimnwenable 

0:wDisable 

1:wEnable 

11.6.23 Lower Compare Register Control Register (ATMR_OCxACR) 

Offsetwaddress:w0x60 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:8 Reserved 

7 NONC3EN R/W 

Cyannelw3wom ple entar.windependentwseleot 

0:wCm ple entar.wfunotimn 

1:wIndependentwfunotimn 

Nmte:wOnoewtyewLOCKwlevelw(tyewLOCKCFGwbitwinwtyewATMR_BDTw

reeister)wiswsetwtmw3,wtyesewbitswoannmtwbew mdifiedg 

6 NONC2EN R/W 

Cyannelw2wom ple entar.windependentwseleot 

0:wCm ple entar.wfunotimn 

1:wIndependentwfunotimn 

Nmte:wOnoewtyewLOCKwlevelw(tyewLOCKCFGwbitwinwtyewATMR_BDTw

reeister)wiswsetwtmw3,wtyesewbitswoannmtwbew mdifiedg 

5 NONC1EN R/W 
Cyannelw1wom ple entar.windependentwseleot 

0:wCm ple entar.wfunotimn 
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Field Name R/W Description 

1:wIndependentwfunotimn 

Nmte:wOnoewtyewLOCKwlevelw(tyewLOCKCFGwbitwinwtyewATMR_BDTw

reeister)wiswsetwtmw3,wtyesewbitswoannmtwbew mdifiedg 

4 NONC0EN R/W 

Cyannelw0wom ple entar.windependentwseleot 

0:wCm ple entar.wfunotimn 

1:wIndependentwfunotimn 

Nmte:wOnoewtyewLOCKwlevelw(tyewLOCKCFGwbitwinwtyewATMR_BDTw

reeister)wiswsetwtmw3,wtyesewbitswoannmtwbew mdifiedg 

3 OC3AEN R/W 
Cyannelw3wAs.  etriowPWMwOutputwMmdewEnable 

ReferwtmwOC0AENg 

2 OC2AEN R/W 
Cyannelw2wAs.  etriowPWMwOutputwMmdewEnable 

ReferwtmwOC0AENg 

1 OC1AEN R/W 
Cyannelw1wAs.  etriowPWMwOutputwMmdewEnable 

ReferwtmwOC0AENg 

0 OC0AEN R/W 

Cyannelw0wAs.  etriowPWMwOutputwMmdewEnable 

Validwmnl.wwyenwtyewomunterwiswinwtyewoenterws.  etr.w mdewandw

oyannelw0wiswomnfieuredwaswPWMwmutputw mdegwInwtyewas.  etriow

PWMw mde,wwyenwtyewomunterwomuntswup,wOC0REFwiswomntrmlledwb.w

CC0,wwyenwtyewomunterwomuntswdmwn,wOC0REFwiswomntrmlledwb.w

CC0g 

1:wEnablewas.  etriowPWMwmutputw mde 

0:wCC0CwdmeswnmtwaffeotwOC0REFwmutput 

Nmte:wOnoewLOCKwlevelw(LOCKCFGwbitwinwATMR_BDTwreeister)wisw

setwtmw3,wtyesewbitswoannmtwbew mdifiedg 

Nmte:wWyenwOCxAENwandwNONCxENwarewenabledwsi ultanemusl.,wCCRxCwdmeswnmtwaffeotwtyewmutputwmfw

OCxREFg 

11.6.24 Channel 0 Lower Compare Register (ATMR_CC0C) 

Offsetwaddress:w0x5C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 CCR0C R/W 

Cyannelw0wCapture/Cm parewReeisterwCm ple entar.wReeister 

Wyenwtyewoapture/om parewoyannelw0wiswomnfieuredwaswPWMwmutputw mde,w

tyewomunterwiswinwtyewoenterwalien entw mde,wCCR0Cwomntainswtyewvaluew

ourrentl.wlmadedwinwtyewom parewreeisterwom ple entar.wreeistergwWyenw

tyewomunterwiswawomunt-upwomunter,wom parewtyewvaluewCC0wmfwtyew

oapture/om parewoyannelw0wwitywtyewvaluewCNTwmfwtyewomunter,wandwtyew

mutputwsienalwisweeneratedwmnwOC0g 

Wyenwtyewomunterwomuntswdmwn,wom parewtyewvaluewmfwCCR0Cwwitywtyew

valuewCNTwmfwtyewomunterwtmweeneratewtyewmutputwsienalwmnwOC0g 

Wyenwtyewmutputwom parewprelmadwiswdisabledw(OC0PEN=0winwtyew

ATMR_CCM1wreeister),wtyewwrittenwvaluewwillwi  ediatel.waffeotwtyewmutputw

om parewresult;wwyenwtyewmutputwom parewprelmadwiswenabledw(OC0PEN=1w

inwtyewATMR_CCM1wreeister),wtyewwrittenwvaluewwillwaffeotwtyewmutputw

om parewresultwwyenwanwupdateweventwmooursg 

11.6.25 Channel 1 Lower Compare Register (ATMR_CC1C) 

Offsetwaddress:w0x60 
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Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 CCR1C R/W 
Cyannelw1wCm parewReeisterwCm ple entar.wReeister 

ReferwtmwATMR_CC0Cg 

11.6.26 Channel 2 Lower Compare Register (ATMR_CC2C) 

Offsetwaddress:w0x64 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 CCR2C R/W 
Cyannelw2wCm parewReeisterwCm ple entar.wReeister 

ReferwtmwATMR_CC0Cg 

11.6.27 Channel 3 Lower Compare Register (ATMR_CC3C) 

Offsetwaddress:w0x68 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 CCR3C R/W 
Cyannelw3wCm parewReeisterwCm ple entar.wReeister 

ReferwtmwATMR_CC0Cg 
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12 General Timer (GTIMER) 

12.1 Introduction 

Tyeweeneral-purpmsewti erwtakeswtyewti ewbasewunitwaswtyewomre,wandwyaswtyew

funotimnswmfwinputwoapturewandwmutputwom pare,wandwoanwbewusedwtmw easurewtyew

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

inoludeswaw32-bitwautmwrelmadwomunterw(realizewomunt-up,womunt-dmwnwandwoentralw

alien entwomunt)g 

Tyewti erswarewindependentwmfweaoywmtyer,wandwtye.woanwaoyievew

s.noyrmnizatimnwandwoasoadineg 

12.2 Main characteristics 

(1) Timebase unit 

⚫ Cmunter:w32-bitwomunter,wsuppmrtinewomunt-up,womunt-dmwnwandwoentralw

alien entwomunt 

⚫ Presoaler:w16-bitwprmera  ablewpresoaler 

⚫ Autmrelmadwfunotimn 

(2) Clock source selection 

⚫ Internalwolmok 

⚫ Externalwtrieeer 

⚫ Internalwtrieeer 

(3) Input capture function 

⚫ Cmuntinewfunotimn 

⚫ PWMwinput 

⚫ Enomderwinterfaoew mde 

(4) Output compare function 

⚫ PWMwmutputw mde 

⚫ Fmroedwmutputw mde 

⚫ Sinele-pulsew mde 

(5) Timing function 

(6) Master/Slave mode controller of timer 

⚫ Ti erswoanwbews.noyrmnizedwandwoasoaded 

⚫ Suppmrtw ultiplewslavew mdeswandws.noyrmnizatimnwsienals 

(7) Interrupt output and DMA request event 

⚫ Updateweventw(omunterwmverrun/underrun,womunterwinitializatimn) 

⚫ Trieeerweventw(omunterwstart,wstmp,winternal/externalwtrieeer) 

⚫ Capture/Cm parewevent 
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(8) The timer has an independent DMA request mechanism for generation 

(9) Support incremental (quadrature) encoder and Hall sensor circuits for 

positioning 

(10) Supports ETR input (external trigger input) function, which can be used 

as external clock or cycle-by-cycle current management 

12.3 Structure block diagram 

Fieurew36wStruoturewBlmokwDiaera  

XOR

TI1FP1

TI0FP1

PSC
Prescaler

Prescaler

Prescaler
Channel x capture

/comparison 
register

CNT
Counter

Encoder 
mode

External 
clock 
mode1

External 
clock 
mode 2

Internal 
clock mode

TRC

ETR Edge 
detector 
prescaler

Input filter
ETRP ETRF

ITR

ETRF

TRGI

TI1FP1

TI2FP2

TI0FP1

TI1FP1

TI0F_ED

TRC

TRC

ICx

ICx

ICxPS
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control

Internal clock CK_INT

OCxREF

0Cx

CK_PSC

CK_CNT

Filter   
Edge 

detector

Filter   
Edge 

detector

 GTMR_CHx

TRGO

Other timer/ADC

ETRF
Repeat 
counter

Output 
control

 GTMR_CHx
0Cx

Channel x capture
/comparison 
register

Encoder clock

MMSEL

Auto reload 
register

 GTMR_CH3

 GTMR_CH2

 GTMR_CH1

 GTMR_CH0

TI1

TI2

TI3

TI0

TI3FP1

TI2FP1

 

12.4 Functional description 

12.4.1 Clock source selection 

Tyeweeneral-purpmsewti erwyaswtyreewolmokwsmuroesg 

Internal clock 

ItwiswGTMR_CLKwfrm wRCC,wna el.wtyewdrivinewolmokwmfwtyewti er;wwyenwtyew

slavew mdewomntrmllerwiswdisabled,wtyewolmokwsmuroewCK_PSCwmfwtyewpresoalerwisw

drivenwb.wtyewinternalwolmokwCK_INTg 

External clock mode 
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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 

12.4.2 Timebase unit 

Tyewti ewbasewunitwinwtyeweeneral-purpmsewti erwomntainswtyreewreeisters 

⚫ Cmunterwreeisterw(CNT)w32wbits 

⚫ Autmrelmadwreeisterw(AUTORLD)w32wbits 

⚫ Presoalerw(PSC)w16wbits 

Counter CNT 

Tyerewarewtyreewomuntinew mdeswfmrwtyewomunterwinwtyeweeneral-purpmsewti er 

⚫ Cmunt-upw mde 

⚫ Cmunt-dmwnw mde 

⚫ Centralwalien entw mde 

Count-up mode 

Setwtmwtyewomunt-upw mdewb.womnfieurinewCNTDIRwbitwmfwomntrmlwreeisterw

(GTMR_CR1)g 

Wyenwtyewomunterwiswinwomunt-upw mde,wtyewomunterwwillwomuntwupwfrm w0;wever.w

ti ewawpulsewisweenerated,wtyewomunterwwillwinoreasewb.w1wandwwyenwtyewvaluewmfw

tyewomunterw(GTMR_CNT)wiswequalwtmwtyewvaluewmfwtyewautmwrelmadw

(GTMR_AUTORLD),wtyewomunterwwillwstartwtmwomuntwfrm w0waeain,wawomunt-upw

mverrunweventwwillwbeweenerated,wandwtyewvaluewmfwtyewautmwrelmadw

(GTMR_AUTORLD)wiswwrittenwinwadvanoegwOtyerwise,wanwupdateweventwwillwbew

eeneratedwever.wti ewtyewomunterwunderrunsgwAtwtyiswti e,wtyewautmwrelmadw

syadmwwreeisterwandwtyewpresoalerwbufferwwillwbewupdatedgwTyewupdateweventwoanw

bewdisabledwb.womnfieurinewUDISENwbitwmfwomntrmlwreeisterwGTMR_CR1g 

The figure below is the timing diagram of count-up mode when the division 

factor is 1 or 2. 
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Fieurew37wTi 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

(GTMR_CR1)g 

Wyenwtyewomunterwiswinwomunt-dmwnw mde,witwwillwstartwtmwomuntwdmwnwfrm wtyew

valuewmfwtyewautmwrelmadw(GTMR_AUTORLD);wever.wti ewawpulsewisweenerated,w

tyewomunterwwillwdeoreasewb.w1wandwwyenwitwbeom esw0,wtyewomunterwwillwstartwtmw

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

willwbeweenerated,wandwtyewvaluewmfwtyewautmwrelmadw(GTMR_AUTORLD)wisw

writtenwinwadvanoegwOtyerwise,wanwupdateweventwwillwbeweeneratedwever.wti ewtyew

omunterwunderrunsgwAtwtyiswti e,wtyewautmwrelmadwsyadmwwreeisterwandwtyew

presoalerwbufferwwillwbewupdatedgwTyewupdateweventwoanwbewdisabledwb.w

omnfieurinewtyewUDISENwbitwmfwtyewGTMR_CR1wreeisterg 

Tyewfieurewbelmwwiswtyewti inewdiaera wmfwomunt-dmwnw mdewwyenwtyewdivisimnw

faotmrwisw1wmrw2g 
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Fieurew38wTi 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

 

Central alignment mode 

Setwtmwtyewoentralwalien entw mdewb.womnfieurinewCAMSELwbitwmfwomntrmlwreeisterw

(GTMR_CR1)g 

Wyenwtyewomunterwiswinwoenterwalien entw mde,wtyewomunterwomuntswupwfrm w0wtmw

tyewvaluewmfwautmwrelmadw(GTMR_AUTORLD),wtyenwomuntswdmwnwtmw0wfrm wtyew

valuewmfwtyewautmwrelmadw(GTMR_AUTORLD),wwyioywwillwrepeat;winwomuntinewup,w

wyenwtyewomunterwvaluewisw(AUTORLD-1),wawomunterwmverrunweventwwillwbew

eenerated;winwomuntinewdmwn,wwyenwtyewomunterwvaluewisw1,wawomunterwunderrunw

eventwwillwbeweeneratedg 

Tyewfieurewbelmwwiswtyewti inewdiaera wmfwoentralwalien entw mdewwyenwtyew

divisimnwfaotmrwisw1wmrw2g 
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Fieurew39wTi inewDiaera wmfwCentralwalien entwMmdewwyenwDivisimnwFaotmrwisw1wmrw2 

CNT_EN

CK_CNT

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

Counter 
underflow

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

 

Prescaler PSC 

Tyewpresoalerwisw16wbitswandwprmera  able,wandwitwoanwdividewtyewolmokw

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

GTMR_PSCwreeister),wandwafterwfrequeno.wdivisimn,wtyewolmokwwillwdrivewtyew

omunterwCNTwtmwomuntgwTyewpresoalerwyaswawbuffer,wwyioywoanwbewoyaneedwdurinew

runnineg 

12.4.3 Input capture 

Input capture channel 

Tyeweeneral-purpmsewti erwyaswfmurwindependentwoapture/om parewoyannels,w

eaoywmfwwyioywiswsurrmundedwb.wawoapture/om parewreeisterg 

Inwtyewinputwoapture,wtyew easuredwsienalwwillwenterwfrm wtyewexternalwpinw

TI0/1/2/3wmfwtyewti er,wfirstwpasswtyrmueywtyewedeewdeteotmrwandwinputwfilter,wandw

tyenwenterwtyewoapturewoyannelsgwEaoywoapturewoyannelwyaswawomrrespmndinew

oapturewreeistergwWyenwtyewoapturewmoours,wtyewvaluewmfwtyewomunterwCNTwwillwbew
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latoyedwinwtyewoapturewreeisterwCCxgwBefmrewenterinewtyewoapturewreeister,wtyew

sienalwwillwpasswtyrmueywtyewpresoalerwtmwsetwymww an.weventswtmwoapturewatwaw

ti eg 

Input capture application 

Inputwoapturewiswusedwtmwoapturewexternalwevents,wandwoanweivewtyewti ewflaewtmw

indioatewtyewmoourrenoewti ewmfwtyeweventwandw easurewtyewpulsewju pwedeew

eventsw( easurewtyewfrequeno.wmrwpulsewwidty),wfmrwexa ple,wifwtyewseleotedw

edeewappearswmnwtyewinputwpin,wtyewGTMR_CCxwreeisterwwillwoapturewtyewourrentw

valuewmfwtyewomunterwandwtyewCCxIFLGwbitwmfwtyewstatuswreeisterwGTMR_SRwwillw

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 

12.4.4 Output compare 

Tyerewareweieytw mdeswmfwmutputwom pare:wfreeze,woyannelwxwiswvalidwwyenw

 atoyine,woyannelwxwiswinvalidwwyenw atoyine,wreverse,wfmroewtmwinvalid,wfmroewtmw

valid,wPWMw mdew1wandwPWMw mdew2,wwyioywarewomnfieuredwb.wOCxMODwbitwinw

GTMR_CCMxwreeisterwandwoanwomntrmlwtyewwavefmr wmfwmutputwsienalwinwmutputw

om parew mdeg 

Output compare application 

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

pulseweeneratedwb.wtyewti erwoanwbewomntrmlledg 

Wyenwtyewvaluewmfwtyewomunterwiswequalwtmwtyatwmfwtyewoapture/om parewreeister,w

tyewoyannelwmutputwoanwbewsetwaswyieywlevel,wlmwwlevelwmrwreversewb.womnfieurinew

tyewOCxMODwbitwinwGTMR_CCMxwreeisterwandwtyewCCxPOLwbitwinwtyewmutputw

pmlarit.wGTMR_CCENwreeisterg 

WyenwCCxIFLG=1winwGTMR_SRwreeister,wifwCCxIEN=1winwGTMR_DIERwreeister,w

anwinterruptwwillwbeweenerated;wifwCCDSEL=1winwGTMR_CR2wreeister,wawDMAw

requestwwillwbeweeneratedg 

12.4.5 PWM output mode 

PWMw mdewiswpulsewsienalwtyatwoanwbewadjustedwb.wexternalwmutputwmfwtyewti ergw
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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 winwPWMw mdew1wwyenwCCx=5,wAUTORLD=7g 

Fieurew40wTi inewDiaera wmfwPWM1wCmunt-upwMmde 

AUTORLD

CCx

OCxREF

 

Fieurew41wTi inewDiaera wmfwPWM1wCmunt-dmwnwMmde 

CCx

AUTORLD

OCxREF
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Fieurew42wTi inewDiaera wmfwPWM1wCentralwalien entwMmde 

AUTORLD

CCx

OCxREF

 

InwPWMw mdew2,wifwtyewvaluewmfwtyewomunterwCNTwiswlesswtyanwtyatwmfwtyewom parew

reeisterwCCx,wtyewmutputwlevelwwillwbewinvalid;wmtyerwise,witwwillwbewvalidg 

Setwtyewti inewdiaera winwPWMw mdew2wwyenwCCx=5,wAUTORLD=7g 

Fieurew43wTi inewDiaera wmfwPWM2wCmunt-upwMmde 

CCx

AUTORLD

OCxREF

 

Fieurew44wTi inewDiaera wmfwPWM2wCmunt-dmwnwMmde 

CCx

AUTORLD

OCxREF
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Fieurew45wTi inewDiaera wmfwPWM2wCentralwalien entwMmde 

CCx

AUTORLD

OCxREF

 

12.4.6 PWM input mode 

PWMwinputw mdewiswawpartioularwoasewmfwinputwoaptureg 

InwPWMwinputw mde,waswmnl.wTI0FP1wandwTI0FP2warewomnneotedwtmwtyewslavew

 mdewomntrmller,winputwoanwbewperfmr edwmnl.wtyrmueywtyewoyannelswGTMR_CH0w

andwGTMR_CH1,wwyioywneedwtmwmooup.wtyewoapturewreeisterswmfwCH0wandwCH1g 

InwtyewPWMwinputw mde,wtyewPWMwsienalwenterswfrm wGTMR_CH0,wandwtyew

sienalwwillwbewdividedwintmwtwmwoyannels,wmnewoanw easurewtyewo.olewandwtyew

mtyerwoanw easurewtyewdut.wo.olegwInwtyewomnfieuratimn,witwiswmnl.wrequiredwtmwsetw

tyewpmlarit.wmfwmnewoyannel,wandwtyewmtyerwwillwbewautm atioall.womnfieuredwwityw

tyewmppmsitewpmlarit.g 

Inwtyisw mde,wtyewslavew mdewomntrmllerwsymuldwbewomnfieuredwaswtyewresetw mdew

(SMFSELwbitwmfwGTMR_SMCRwreeister)g 

Fieurew46wTi inewDiaera winwPWMwInputwMmde 

0005 0000 0001 0002 0003 0004 0005 0000

TI1

GTMR_CNT

GTMR_CC0

GTMR_CC1

IC0 capture
IC1 capture
Counter 
reset 

IC1 capture
Pulse width

The value is latched in
GTMR_CC0

IC0 capture
Cycle

The value is latched in
GTMR_CC1 

0003

0005

 

12.4.7 Single-pulse mode 

Tyewsinele-pulsew mdewiswawspeoialwoasewmfwti erwom parewmutput,wandwiswalsmwaw
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speoialwoasewmfwPWMwmutputw mdeg 

SetwSPMENwbitwmfwGTMR_CR1wreeister,wandwseleotwtyewsinele-pulsew mdegwAfterw

tyewomunterwiswstarted,wawoertainwnu berwmfwpulseswwillwbewmutputwbefmrewtyew

updateweventwmooursgwWyenwanwupdateweventwmoours,wtyewomunterwwillwstmpw

omuntine,wandwtyewsubsequentwPWMwwavefmr wmutputwwillwnmwlmneerwbewoyaneedg 

Afterwawoertainwomntrmllablewdela.,wawpulsewwitywomntrmllablewpulsewwidtywisw

eeneratedwinwsinele-pulsew mdewtyrmueywtyewprmera gwTyewdela.wti ewiswdefinedw

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

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

ti ewiswAUTORLD-CCxwandwtyewpulsewwidtywiswCCxg 

Fieurew47wTi inewDiaera wmfwSinele-pulsewMmde 

tDELAYtPULSE

AUTORLD

CCx

OCxREF

OCx

 

12.4.8 Forced output mode 

Inwtyewfmroedwmutputw mde,wtyewom parismnwresultwiswienmred,wandwtyew

omrrespmndinewlevelwiswdireotl.wmutputwaoomrdinewtmwtyewomnfieuratimnwinstruotimng 

⚫ CCxSEL=00wfmrwGTMR_CCMxwreeister,wsetwCCxwoyannelwaswmutput 

⚫ OCxMOD=100/101wfmrwGTMR_CCMxwreeister,wsetwtmwfmroewOCxREFw

sienalwtmwinvalid/valid 

Inwtyisw mde,wtyewomrrespmndinewinterruptwandwDMAwrequestwwillwstillwbew

eeneratedg 

12.4.9 Encoder interface mode 

Tyewenomderwinterfaoew mdewiswequivalentwtmwanwexternalwolmokwwitywdireotimnw

seleotimngwInwtyewenomderwinterfaoew mde,wtyewomntentwmfwtyewti erwoanwalwa.sw

indioatewtyewpmsitimnwmfwtyewenomderg 

Tyew etymdwmfwseleotinewenomderwinterfaoewiswaswfmllmws: 
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⚫ B.wsettinewSMFSELwbitwmfwGTMR_SMCRwreeister,wsetwtyewomunterwtmw

omuntwmnwtyewedeewmfwTI0woyannelw/TI1woyannel,wmrwomuntwmnwtyewedeew

mfwTI0wandwTI1watwtyewsa ewti eg 

⚫ Seleotwtyewpmlarit.wmfwTI0wandwTI1wb.wsettinewtyewCC0POLwandw

CC1POLwbitswmfwGTMR_CCENwreeisterg 

⚫ Seleotwtmwfilterwmrwnmtwb.wsettinewtyewIC0FwandwIC1Fwbitswmfw

GTMR_CCM1wreeisterg 

TyewtwmwinputwTI0wandwTI1woanwbewusedwaswtyewinterfaoewmfwinore entalw

enomdergwTyewomunterwiswdrivenwb.wtyeweffeotivewju pwmfwtyewsienalswTI0FP1w

andwTI1FP2wafterwfilterinewandwedeewseleotimnwinwTI0wandwTI1g 

Tyewomuntwpulsewandwdireotimnwsienalwareweeneratedwaoomrdinewtmwtyewinputw

sienalswmfwTI0wandwTI1 

⚫ Tyewomunterwwillwomuntwup/dmwnwaoomrdinewtmwtyewju pinewsequenoewmfw

tyewinputwsienal 

⚫ SetwCNTDIRwmfwomntrmlwreeisterwGTMR_CR1wtmwbewread-mnl.w(CNTDIRw

willwbewre-oaloulatedwduewtmwju pinewmfwan.winputwend) 

Tyewoyaneew eoyanis wmfwomunterwomuntwdireotimnwiswsymwnwinwtyewfieurewbelmw 

Tablew38wRelatimnsyipwbetweenwCmuntwDireotimnwandwEnomder 

Effective edge Count only in TI0 Count only in TI1 
Count in both TI0 

and TI1 

Levelwmfwrelativewsienal Hiey Lmw Hiey Lmw Hiey Lmw 

TI0FP1 

Risinew

Edee 
— 

Cmuntw

dmwn 
Cmuntwup 

Cmuntw

dmwn 
Cmuntwup 

Fallinew

Edee 
Cmuntwup 

Cmuntw

dmwn 
Cmuntwup 

Cmuntw

dmwn 

TI1FP2 

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, 

⚫ IC0FP1wisw appedwtmwTI0 

⚫ IC1FP2wisw appedwtmwTI1 

⚫ NeityerwIC0FP1wnmrwIC1FP2wiswpyase-invertine 

⚫ Tyewinputwsienalwiswvalidwatwtyewrisinewedeewandwfallinewedee 

⚫ Enablewtyewomunter 
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Fieurew48wCmunterwOperatimnwExa plewinwEnomderwMmde 

TI0

TI1

Counter

 

Fmrwexa ple,wwyenwTI0wiswatwlmwwlevel,wandwTI1wiswinwrisinewedeewstate,wtyew

omunterwwillwomuntwupg 

Fieurew49wExa plewmfwEnomderwInterfaoewMmdewmfwIC0FP1wReversedwPyase 

TI0

TI1

Counter

 

Fmrwexa ple,wwyenwTI0wiswatwlmwwlevel,wandwtyewrisinewedeewmfwTI1wju ps,wtyew

omunterwwillwomuntwdmwng 

12.4.10 Slave mode 

GTMRwti erwoanws.noyrmnizewexternalwtrieeer 

⚫ Resetw mde 

⚫ Gatedw mde 

⚫ Trieeerw mde 

SMFSELwbitwinwGTMR_SMCRwreeisterwoanwbewsetwtmwseleotwtyew mde 

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

SMFSEL=110wsetwtyewtrieeerw mdeg 
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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 

12.4.11 Timer interconnection 

Eaoywti erwmfwGTIMERwoanwbewomnneotedwwityweaoywmtyerwtmwrealizew

s.noyrmnizatimnwmrwoasoadinewbetweenwti ersgwItwiswrequiredwtmwomnfieurewmnew

ti erwinw asterw mdewandwtyewmtyerwti erwinwslavew mdeg 

Wyenwtyewti erwiswinw asterw mde,witwoanwreset,wstart,wstmpwandwprmvidewolmokw

smuroewfmrwtyewomunterwmfwtyewslavew mdewti erg 

Wyenwtyewti erswarewinteromnneoted: 

⚫ Awti erwoanwbewusedwaswtyewpresoalerwmfwmtyerwreeister 

⚫ Startwtyewmtyerwreeisterwb.wtyewenablewsienalwmfwawti er 

⚫ Startwtyewmtyerwreeisterwb.wtyewupdateweventwmfwawti er 

⚫ Seleotwtyewmtyerwreeisterwb.wtyewenablewmfwawti er 

⚫ Two timers can be synchronized by an external trigger 

12.4.12 Interrupt and DMA request 

Tyewti erwoanweeneratewanwinterruptwwyenwanweventwmoourswdurinewmperatimn 

⚫ Updateweventw(omunterwmverrun/underrun,womunterwinitializatimn) 

⚫ Trieeerweventw(omunterwstart,wstmp,winternal/externalwtrieeer) 

⚫ Capture/Cm parewevent 

⚫ Braking signal input event 

Sm ewinternalwinterruptweventswoanweeneratewDMAwrequests,wandwspeoialw

interfaoeswoanwenablewmrwdisablewtrieeerwDMAwrequestsg 

12.4.13 Clear OCxREF signal when an external event occurs 

Tyiswfunotimnwiswusedwfmrwmutputwom parewandwPWMw mdeg 

Inwmnewoyannel,wtyewyieywlevelwmfwETRFwinputwpmrtwwillwreduoewtyewsienalwmfw

OCxREFwtmwlmwwlevel,wandwtyewOCxCENwbitwinwoapture/om parewreeisterw

GTMR_CCMxwiswsetwtmw1,wandwOCxREFwsienalwwillwre ainwlmwwuntilwtyewnextw

updateweventwmooursg 

SetwGTMRwtmwPWMw mde,wdisablewtyewexternalwtrieeerwpresoaler,wandwdisablewtyew
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externalwtrieeerw mdew2;wwyenwETRFwinputwiswyiey,wsetwOCxCEN=0,wandwtyew

mutputwOCxREFwsienalwiswsymwnwinwtyewfieurewbelmwg 

Fieurew50wOCxREFwTi inewDiaera  

CCx

ETRF

OCxREF
OCxCEN=0

 

SetwGTMRwtmwPWMw mde,wdisablewtyewexternalwtrieeerwpresoaler,wandwdisablewtyew

externalwtrieeerw mdew2;wwyenwETRFwinputwiswyiey,wsetwOCxCEN=1,wandwtyew

mutputwOCxREFwsienalwiswsymwnwinwtyewfieurewbelmwg 

Fieurew51wOCxREFwTi inewDiaera  

CCx

ETRF

OCxREF
OCxCEN=1

 

12.4.14 Timer internal trigger connection 

Tablew39wTi erwInternalwTrieeerwCmnneotimn 

Slave timer ITR0 

ATMR GTMR 

GTMR ATMR 

12.5 Register address mapping 

Tablew40wGTIMERwReeisterwAddresswMappine 

Register name Description Offset address 

GTMR_CR1 Cmntrmlwreeisterw1 0x00 

GTMR_CR2 Cmntrmlwreeisterw2 0x04 

GTMR_SMCR Slavew mdewomntrmlwreeister 0x08 
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Register name Description Offset address 

GTMR_DIER DMA/Interruptwenablewreeister 0x0C 

GTMR_SR Statuswreeister 0x10 

GTMR_CEG Cmntrmlweventweeneratimnwreeister 0x14 

GTMR_CCM1 Capture/Cm parew mdewreeisterw1 0x18 

GTMR_CCM2 Capture/Cm parew mdewreeisterw2 0x1C 

GTMR_CCEN Capture/Cm parewenablewreeister 0x20 

GTMR_CNT Cmunterwreeister 0x24 

GTMR_PSC Presoalewreeister 0x28 

GTMR_AUTORLD Autmwrelmadwreeister 0x2C 

GTMR_CC0 Cyannelw0woapture/om parewreeister 0x34 

GTMR_CC1 Cyannelw1woapture/om parewreeister 0x38 

GTMR_CC2 Cyannelw2wom parewreeister 0x3C 

GTMR_CC3 Cyannelw3wom parewreeister 0x40 

12.6 Register functional description 

12.6.1 Control register 1 (GTMR_CR1) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:10 Reserved 

9:8 CLKDIV R/W 

ClmokwDivisimn 

Fmrwtyewomnfieuratimnwmfwdeadwzmnewandwdieitalwfilter,wCK_INTwprmvideswtyew

olmok,wandwtyewdeadwti ewandwtyewolmokwmfwtyewdieitalwfilterwoanwbewadjustedw

b.wtyiswbitg 

00:wtDTS=tCK_INT 

01:wtDTS=2×tCK_INT 

10:wtDTS=4×tCK_INT 

11:wReserved 

7 ARPEN R/W 

GTMR_AUTORLDwreeisterwAutm-relmadwPrelmadwEnable 

Wyenwtyewbufferwiswdisabled,w mdifioatimnwmfwGTMR_AUTORLDwb.w

prmera wwillwi  ediatel.wleadwtmw mdifioatimnwmfwtyewvalueswlmadedwtmwtyew

omunter;wwyenwtyewbufferwiswenabled,w mdifioatimnwmfwGTMR_AUTORLDwb.w

prmera wwillwleadwtmw mdifioatimnwmfwtyewvalueswlmadedwtmwtyewomunterwatwtyew

nextwupdateweventg 

0:wDisable 

1:wEnable 

6:5 CAMSEL R/W 

CenterwAlienedwMmdewSeleot 

Inwtyewoentralwalien entw mde,wtyewomunterwomuntswupwandwdmwnw

alternatel.;wmtyerwise,witwwillwmnl.womuntwupwmrwdmwngwDifferentwoenterw

alien entw mdeswaffeotwtyewti inewmfwsettinewtyewmutputwom parismnw
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Field Name R/W Description 

interruptwflaewbitwmfwtyewmutputwoyannelwtmw1;wwyenwtyewomunterwiswdisabledw

(CNTEN=0),wseleotwtyewoenterwalien entw mdeg 

00:wEdee-alienedw mde 

01:wCenterwalien entw mdew1w(tyewmutputwom parewinterruptwflaewbitwmfw

mutputwoyannelwiswsetwtmw1wwyenwomuntinewdmwn) 

10:wCenterwalien entw mdew2w(tyewmutputwom parewinterruptwflaewbitwmfw

mutputwoyannelwiswsetwtmw1wwyenwomuntinewup) 

11:wCenterwalien entw mdew3w(tyewmutputwom parewinterruptwflaewbitwmfw

mutputwoyannelwiswsetwtmw1wwyenwomuntinewup/dmwn) 

4 CNTDIR R/W 

CmunterwDireotimn 

Tyiswbitwiswread-mnl.wwyenwtyewomunterwiswomnfieuredwaswoentralwalien entw

 mdewmrwenomderw mdeg 

0:wCmuntwup 

1:wCmuntwdmwn 

3 SPMEN R/W 

SinelewPulsewMmdewEnable 

Wyenwanwupdateweventwisweenerated,wtyewmutputwlevelwmfwtyewoyannelwoanw

bewoyaneed;winwtyisw mde,wtyewCNTENwbitwwillwbewoleared,wtyewomunterwwillw

bewstmpped,wandwtyewsubsequentwmutputwlevelwmfwtyewoyannelwwillwnmwlmnew

bewoyaneedg 

0:wDisable 

1:wEnable 

2 URSSEL R/W 

UpdatewRequestwSmuroewSeleot 

IfwinterruptwmrwDMAwiswenabled,wtyewupdateweventwoanweeneratewupdatew

interruptwmrwDMAwrequestgwDifferentwupdatewrequestwsmuroeswoanwbew

seleotedwb.wtyiswbitg 

0:wTyewomunterwmverrunswmrwunderruns 

SetwUEGwbit 

Updateweeneratedwb.wslavew mdewomntrmller 

1:wTyewomunterwmverrunswmrwunderruns 

1 UDISEN R/W 

UpdatewDisable 

UpdateweventwoanwoausewAUTORLD,wPSCwandwCCxwtmweeneratewtyewvaluew

mfwupdatewsettineg 

0:wEnablewupdateweventw(UEV) 

Anwupdateweventwoanwmoourwinwan.wmfwtyewfmllmwinewsituatimns: 

Tyewomunterwmverruns/underruns; 

SetwUEGwbit; 

Updateweeneratedwb.wslavew mdewomntrmllerg 

1:wDisablewupdatewevent 

0 CNTEN R/W 

CmunterwEnable 

0:wDisable 

1:wEnable 

Wyenwtyewti erwiswomnfieuredwaswexternalwolmok,weatedw mdewandwenomderw

 mde,witwiswrequiredwtmwwritew1wtmwtyewbitwb.wsmftwarewtmwstartwreeularwwmrk;w

wyenwitwiswomnfieuredwaswtyewtrieeerw mde,witwoanwwritew1wb.wyardwareg 

12.6.2 Control register 2 (GTMR_CR2)  

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0000 
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Field Name R/W Description 

31:23 Reserved 

22:20 COMPETRSEL R/W 

COMPwETRwinputwseleot 

000:wSeleotwETRwinput 

001:wSeleotwCOMP0wandwinputwitwintmwETR 

010:wSeleotwCOMP1wandwinputwitwintmwETR 

011:wSeleotwCOMP2wandwinputwitwtmwETR 

100:wSeleotwCOMP3wandwinputwitwtmwETR 

Otyers:wSeleotwETRwinput 

19:17 COMPCH3SEL R/W 

COMPwoyannelw3winputwseleot 

000:wSeleotwCyannelw3wfmrwinput 

001:wSeleotwCOMP0wandwinputwitwtmwoyannelw3 

010:wSeleotwCOMP1winputwtmwoyannelw3 

011:wSeleotwCOMP2wandwinputwitwtmwoyannelw3 

100:wSeleotwCOMP3winputwtmwoyannelw3 

Otyers:wSeleotwCyannelw3wfmrwinput 

16:14 COMPCH2SEL R/W 

COMPwoyannelw2winputwseleot 

000:wSeleotwCyannelw2wfmrwinput 

001:wSeleotwCOMP0wandwinputwitwtmwoyannelw2 

010:wSeleotwCOMP1winputwtmwoyannelw2 

011:wSeleotwCOMP2wandwinputwitwtmwoyannelw2 

100:wSeleotwCOMP3winputwtmwoyannelw2 

Otyers:wSeleotwCyannelw2wfmrwinput 

13:11 COMPCH1SEL R/W 

COMPwoyannelw1winputwseleot 

000:wSeleotwCyannelw1wfmrwinput 

001:wSeleotwCOMP0wandwinputwitwtmwoyannelw1 

010:wSeleotwCOMP1winputwtmwoyannelw1 

011:wSeleotwCOMP2wandwinputwitwtmwoyannelw1 

100:wSeleotwCOMP3winputwtmwoyannelw1 

Otyers:wSeleotwCyannelw1wfmrwinput 

10:8 COMPCH0SEL R/W 

COMPwoyannelw0winputwseleot 

000:wSeleotwCyannelw0wfmrwinput 

001:wSeleotwCOMP0wandwinputwitwtmwoyannelw0 

010:wSeleotwCOMP1winputwtmwoyannelw0 

011:wSeleotwCOMP2wandwinputwitwtmwoyannelw0 

100:wSeleotwCOMP3winputwtmwoyannelw0 

Otyers:wSeleotwCyannelw0wfmrwinput 

7 TI0SEL R/W 

Ti erwInputw1wSeleot 

0:wGTMR_CH0wpinwiswomnneotedwtmwTI0winput 

1:wGTMR_CH0,wGTMR_CH1wandwGTMR_CH2wpinswarewomnneotedw

tmwTI0winputwafterwexolusive 

6:4 MMSEL R/W 

MasterwMmdewSienalwSeleot 

Tyewsienalswmfwti erswwmrkinewinw asterw mdewoanwbewusedwfmrw

TRGO,wtmwaffeotwtyewwmrkwmfwti erswinwslavew mdewandwoasoadedw

witywtyew asterwti er,wandwtyewspeoifiowi paotwiswrelatedwtmwtyew

omnfieuratimnwmfwslavew mdewti erg 

000:wReset;wtyewresetwsienalwmfw asterw mdewti erwiswusedwfmrwTRGO 
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Field Name R/W Description 

001:wEnable;wtyewomunterwenablewsienalwmfw asterw mdewti erwisw

usedwfmrwTRGO 

010:wUpdate;wtyewupdateweventwmfw asterw mdewti erwiswusedwfmrw

TRGO 

011:wCm parewpulses;wwyenwtyew asterw mdewti erw

oaptures/om pareswsuooessfull.w(CC0IFLG=1),wawpulsewsienalwisw

mutputwfmrwTRGO 

100:wCm parew mdew1;wOC0REFwiswusedwtmwtrieeerwTRGO 

101:wCm parew mdew2;wOC1REFwiswusedwtmwtrieeerwTRGO 

110:wCm parew mdew3;wOC2REFwiswusedwtmwtrieeerwTRGO 

111:wCm parew mdew4;wOC3REFwiswusedwtmwtrieeerwTRGO 

3 CCDSEL R/W 

Capture/Cm parewDMAwSeleot 

0:wTrans itwDMAwrequestwmfwCCxwwyenwCCxweventwmoours 

1:wTrans itwDMAwrequestwmfwCCxwwyenwanwupdateweventwmoours 

2:0 Reserved 

12.6.3 Slave mode control register (GTMR_SMCR) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15 ETPOL R/W 

ExternalwTrieeerwPmlarit.wCmnfieure 

TyiswbitwdeoideswwyetyerwtyewexternalwtrieeerwETRwiswpyase-invertineg 

0:wTyewexternalwtrieeerwETRwiswnmtwpyase-invertine,wandwtyewyieywlevelw

mrwrisinewedeewiswvalid 

1:wTyewexternalwtrieeerwETRwiswpyase-invertine,wandwtyewlmwwlevelwmrw

fallinewedeewiswvalid 

14 ECEN R/W 

ExternalwClmokwEnablewMmde2 

0:wDisable 

1:wEnable 

SettinewECENwbitwyaswtyewsa ewfunotimnwaswseleotinewexternalwolmokw

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

oanwbewusedwatwtyewsa ewti ewwitywexternalwolmokw mdew2,wbutwTRGIw

oannmtwbewomnneotedwtmwETRFwinwsuoywoase;wwyenwexternalwolmokw

 mdew1wandwexternalwolmokw mdew2warewenabledwatwtyewsa ewti e,wtyew

inputwmfwexternalwolmokwiswETRFg 

13:12 ETPCFG R/W 

ExternalwTrieeerwPresoalerwCmnfieure 

TyewETRw(externalwtrieeerwinput)wsienalwbeom eswETRPwafterw

frequeno.wdivisimngwTyewsienalwfrequeno.wmfwETRPwiswatw mstw1/4wmfw

GTMRCLKwfrequeno.;wwyenwETRwfrequeno.wiswtmmwyiey,wtyewETRPw

frequeno.w ustwbewreduoedwtyrmueywfrequeno.wdivisimng 

00:wDisablewtyewpresoaler 

01:wETRwsienalw2wfrequeno.wdivisimn 

10:wETRwsienalw4wfrequeno.wdivisimn 

11:wETRwsienalw8wfrequeno.wdivisimn 

11:8 ETFCFG R/W 

ExternalwTrieeerwFilterwCmnfieure 

0000:wDisablewfilter,wsa pledwb.wfDTS 

0001:wDIV=1,wN=2 
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Field Name R/W Description 

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

andwawju pwisweeneratedwb.wever.wNweventsg 

7 MSMEN R/W 

Master/slavewMmdewEnable 

0:wInvalid 

1:wEnablewtyew aster/slavew mde 

6:4 TRGSEL R/W 

TrieeerwInputwSienalwSeleot 

Inwmrderwtmwavmidweeneratinewfalsewedeewdeteotimnwwyenwoyaneinewtyew

valuewmfwtyiswbit,witw ustwbewoyaneedwwyenwSMFSEL=0g 

000~011:wInternalwtrieeerwITR0 

100:wCyannelw0winputwedeewdeteotmrwTIF_ED 

101:wCyannelw0wpmst-filterinewti erwinputwTI0FP1 

110:wCyannelw1wpmst-filterinewti erwinputwTI1FP2 

111:wExternalwtrieeerwinputw(ETRF) 

3 Reserved 

2:0 SMFSEL R/W 

SlavewMmdewFunotimnwSeleot 

000:wDisablewtyewslavew mde,wtyewti erwoanwbewusedwasw asterw mdew

ti erwtmwaffeotwtyewwmrkwmfwslavew mdewti er;wifw

GTMR_CR1gCNTEN=1,wtyewpresoalerwiswdireotl.wdrivenwb.wtyewinternalw

olmokg 

001:wEnomderw mdew1;waoomrdinewtmwtyewlevelwmfwTI0FP1,wtyewomunterw

omuntswatwtyewedeewmfwTI1FP2g 

010:wEnomderw mdew2;waoomrdinewtmwtyewlevelwmfwTI1FP2,wtyewomunterw

omuntswatwtyewedeewmfwTI0FP1g 

011:wEnomderw mdew3;waoomrdinewtmwtyewinputwlevelwmfwtyewmtyerwsienal,w

tyewomunterwomuntswatwtyewedeewmfwTI0FP1wandwTI1FP2g 

100:wResetw mde;wtyewslavew mdewti erwresetswtyewomunterwafterw

reoeivinewtyewrisinewedeewsienalwmfwTRGIwandweenerateswtyewsienalwtmw

updatewtyewreeisterg 

101:wGatedw mde;wwyenwtyewslavew mdewti erwreoeiveswtyewTRGIwyieyw

levelwsienal,wtyewomunterwwillwstartwtmwwmrk;wwyenwitwreoeiveswTRGIwlmww

levelwsienal,wtyewomunterwwillwstmpwwmrkine;wwyenwitwreoeiveswTRGIwyieyw

levelwsienalwaeain,wtyewti erwwillwomntinuewtmwwmrk;wtyewomunterwiswnmtw

resetwdurinewtyewwymlewperimdg 

110:wTrieeerw mde,wtyewslavew mdewti erwstartswtyewomunterwtmwwmrkw

afterwreoeivinewtyewrisinewedeewsienalwmfwTRGIg 
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Field Name R/W Description 

111:wExternalwolmokw mdew1;wseleotwtyewrisinewedeewsienalwmfwTRGIwasw

tyewolmokwsmuroewtmwdrivewtyewomunterwtmwwmrkg 

12.6.4 DMA/Interrupt enable register (GTMR_DIER)  

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:15 Reserved 

14 TRGDEN R/W 

TrieeerwDMAwRequestwEnable 

0:wDisable 

1:wEnable 

13 Reserved 

12 CC3DEN R/W 

Capture/Cm parewCyannelw3wDMAwRequestwEnable 

0:wDisable 

1:wEnable 

11 CC2DEN R/W 

Capture/Cm parewCyannelw2wDMAwRequestwEnable 

0:wDisable 

1:wEnable 

10 CC1DEN R/W 

Capture/Cm parewCyannelw1wDMAwRequestwEnable 

0:wDisable 

1:wEnable 

9 CC0DEN R/W 

Capture/Cm parewCyannelw0wDMAwRequestwEnable 

0:wDisable 

1:wEnable 

8 UDIEN R/W 

UpdatewDMAwRequestwEnable 

0:wDisable 

1:wEnable 

7 Reserved 

6 TRGIEN R/W 

TrieeerwInterruptwEnable 

0:wDisable 

1:wEnable 

5 Reserved 

4 CC3IEN R/W 

Capture/Cm parewCyannelw3wInterruptwEnable 

0:wDisable 

1:wEnable 

3 CC2IEN R/W 

Capture/Cm parewCyannelw2wInterruptwEnable 

0:wDisable 

1:wEnable 

2 CC1IEN R/W 

Capture/Cm parewCyannelw1wInterruptwEnable 

0:wDisable 

1:wEnable 

1 CC0IEN R/W 
Capture/Cm parewCyannelw0wInterruptwEnable 

0:wDisable 
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Field Name R/W Description 

1:wEnable 

0 UIEN R/W 

UpdatewInterruptwEnable 

0:wDisable 

1:wEnable 

12.6.5 Status register (GTMR_SR) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:13 Reserved 

12 CC3RCFLG RC_W0 
Capture/Cm parewCyannelw3wRepetitimnwCapturewFlae 

ReferwtmwGTMR_SRgCC0RCFLG 

11 CC2RCFLG RC_W0 
Capture/Cm parewCyannelw2wRepetitimnwCapturewFlae 

ReferwtmwGTMR_SRgwCC0RCFLG 

10 CC1RCFLG RC_W0 
Capture/Cm parewCyannelw1wRepetitimnwCapturewFlae 

ReferwtmwGTMR_SRgwCC0RCFLG 

9 CC0RCFLG RC_W0 

Captuer/Cm parewCyannelw0wRepetitimnwCapturewFlae 

0:wRepeatedwoapturewdmeswnmtwmoour 

1:wRepeatedwoapturewmoours 

TyewvaluewmfwtyewomunterwiswoapturedwtmwGTMR_CC0wreeister,w

andwCC0IFLG=1;wtyiswbitwiswsetwtmw1wb.wyardwarewandwolearedwtmw

0wb.wsmftwarewmnl.wwyenwtyewoyannelwiswomnfieuredwaswinputw

oaptureg 

8:7 Reserved 

6 TRGIFLG RC_W0 

TrieeerwEventwInterruptwGeneratewFlae 

0:wNmwtrieeerweventwinterruptwmoours 

1:wTrieeerweventwinterruptwmoours 

Wyenwawtrieeerweventwisweenerated,wtyiswbitwiswsetwtmw1wb.w

yardwarewandwolearedwtmw0wb.wsmftwareg 

5 Reserved 

4 CC3IFLG RC_W0 
Captuer/Cm parewCyannelw3wInterruptwFlae 

ReferwtmwGTMR_SRgwCC0IFLG 

3 CC2IFLG RC_W0 
Captuer/Cm parewCyannelw2wInterruptwFlae 

ReferwtmwGTMR_SRgwCC0IFLG 

2 CC1IFLG RC_W0 
Capture/Cm parewCyannelw1wInterruptwFlae 

ReferwtmwGTMR_SRgwCC0IFLG 

1 CC0IFLG RC_W0 

Captuer/Cm parewCyannelw0wInterruptwFlae 

Wyenwtyewoapture/om parewoyannelw0wiswomnfieuredwaswmutput: 

0:wNmw atoyinewmoours 

1:wTyewvaluewmfwGTMR_CNTw atoyeswtyewvaluewmfwGTMR_CC0 

Wyenwtyewoapture/om parewoyannelw0wiswomnfieuredwaswinput: 

0:wNmwinputwoapturewmoours 

1:wInputwoapturewmoours 
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Field Name R/W Description 

Wyenwawoaptureweventwmoours,wsetw1wb.wyardware;wolearw0wb.w

smftwarewmrwolearw0wwyenwreadinewGTMR_CC0wreeisterg 

0 UIFLG RC_W0 

UpdatewEventwInterruptwGeneratewFlae 

0:wNmwupdateweventwinterruptwmoours 

1:wUpdateweventwinterruptwmoourred 

Wyenwtyewomunterwvaluewiswrelmadedwmrwreinitialized,wanwupdatew

eventwwillwbeweeneratedgwTyewbitwiswsetwtmw1wb.wyardwarewandw

olearedwtmw0wb.wsmftware;wupdateweventswareweeneratedwinwtyew

fmllmwinewsituatimns: 

(1)wUDISEN=0wmnwGTMR_CR1wreeister,wandwwyenwtyewvaluewmfw

tyewrepeatwomunterwmverruns/underruns,wanwupdateweventwwillwbew

eenerated; 

(2)wURSSEL=0wandwUDISEN=0wmnwGTMR_CR1wreeister,w

omnfieurewUEG=1wmnwGTMR_CEGwreeisterwtmweeneratewanw

updatewevent,wandwtyewomunterwneedswtmwbewinitializedwb.w

smftware; 

(3)wURSSEL=0wandwUDISEN=0wmnwGTMR_CR1wreeister,wandw

anwupdateweventwwillwbeweeneratedwwyenwtyewomunterwisw

initializedwb.wtrieeerweventg 

12.6.6 Control event generation register (GTMR_CEG) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:7 Reserved 

6 TEG R/W 

TrieeerwEventwGenerate 

0:wInvalid 

1:wGeneratewtrieeerwevent 

Tyiswbitwiswsetwtmw1wb.wsmftwarewandwolearedwtmw0wautm atioall.wb.w

yardwareg 

5 Reserved 

4 CC3EG R/W 
Capture/Cm parewCyannelw3wEventwGeneratimn 

ReferwtmwCC0EGwdesoriptimn 

3 CC2EG R/W 
Capture/Cm parewCyannelw2wEventwGeneratimn 

ReferwtmwCC0EGwdesoriptimn 

2 CC1EG R/W 
Capture/Cm parewCyannelw1wEventwGeneratimn 

ReferwtmwCC0EGwdesoriptimn 

1 CC0EG R/W 

Capture/Cm parewCyannelw0wEventwGeneratimn 

0:wInvalid 

1:wGeneratewoapture/om parewevent 

Tyiswbitwiswsetwtmw1wb.wsmftwarewandwolearedwtmw0wautm atioall.wb.w

yardwareg 

IfwCyannelw0wiswinwmutputw mde: 

WyenwCC0IFLG=1,wifwCC0IENwandwCC0DENwbitswarewset,wtyew

omrrespmndinewinterruptwandwDMAwrequestwwillwbeweeneratedg 

IfwCyannelw0wiswinwinputw mde: 
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Field Name R/W Description 

TyewvaluewmfwtyewoapturewomunterwiswstmredwinwGTMR_CC0wreeister;w

omnfieurewCC0IFLG=1,wandwifwCC0IENwandwCC0DENwbitswarewalsmwset,wtyew

omrrespmndinewinterruptwandwDMAwrequestwwillwbeweenerated;watwtyiswti e,w

ifwCC0IFLG=1,witwiswrequiredwtmwomnfieurewCC0RCFLG=1g 

0 UEG R/W 

UpdatewEventwGenerate 

0:wInvalid 

1:wInitializewtyewomunterwandweeneratewanwupdatewevent 

Tyiswbitwiswsetwtmw1wb.wsmftware,wandwolearedwtmw0wb.wyardwareg 

Nmte:wWyenwanwupdateweventwisweenerated,wtyewomunterwmfwtyewpresoalerw

willwbewolearedwtmw0,wbutwtyewpresoalerwfaotmrwre ainswunoyaneedgwInwtyew

omunt-dmwnw mde,wtyewomunterwreadswtyewvaluewmfwGTMR_AUTORLD;winw

oentralwalien entw mdewmrwomunt-upw mde,wtyewomunterwwillwbewolearedwtmw

0g 

12.6.7 Capture/Compare mode register 1 (GTMR_CCM1) 

Offsetwaddress:w0x18 

Resetwvalue:w0x0000w0000 

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: 

Field Name R/W Description 

31:16 Reserved 

15 OC1CEN R/W OutputwCm parewCyannelw1wClearwEnable 

14:12 OC1MOD R/W OutputwCm parewCyannelw1wMmde 

11 OC1PEN R/W OutputwCm parewCyannelw1wBufferwEnable 

10 Usedwinwinputw mde  

9:8 CC1SEL R/W 

Capture/Cm parewCyannelw1wSeleot 

Tyiswbitwdefineswtyewinput/mutputwdireotimnwandwseleotswtyewinputwping 

00:wCC1woyannelwiswmutput 

01:wCC1woyannelwiswinput,wandwIC1wisw appedwmnwTI1 

10:wCC1woyannelwiswinput,wandwIC1wisw appedwmnwTI0 

11:wCC1woyannelwiswinput,wandwIC1wisw appedwmnwTRC,wandwmnl.wwmrkswinw

internalwtrieeerwinput 

Nmte:wTyiswbitwoanwbewwrittenwmnl.wwyenwtyewoyannelwiswolmsedw

(GTMR_CCENwreeisterwCC1EN=0)g 

7 OC0CEN R/W 

OutputwCm parewCyannelw0wClearwEnable 

0:wOC0REFwiswunaffeotedwb.wETRFwinputg 

1:wWyenwyieywlevelwmfwETRFwinputwiswdeteoted,wOC0REF=0 

6:4 OC0MOD R/W 
OutputwCm parewCyannelw0wMmdewCmnfieure 

000:wFreezewTyewmutputwom parewyaswnmweffeotwmnwOC0REF 
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Field Name R/W Description 

001:wTyewmutputwvaluewiswyieywwyenw atoyinegwWyenwtyewvaluewmfwomunterw

CNTw atoyeswtyewvaluewCCxwmfwoapture/om parewreeister,wOC0REFwwillw

bewfmroedwtmwbewyiey 

010:wTyewmutputwvaluewiswlmwwwyenw atoyinegwWyenwtyewvaluewmfwtyew

omunterw atoyeswtyewvaluewmfwtyewoapture/om parewreeister,wOC0REFwwillw

bewfmroedwtmwbewlmw 

011:wOutputwreverseswwyenw atoyinegwWyenwtyewvaluewmfwtyewomunterw

 atoyeswtyewvaluewmfwtyewoapture/om parewreeister,wreversewtyewlevelwmfw

OC0REF 

100:wTyewmutputwiswfmroedwtmwbewlmwgwFmroewOC0REFwtmwbewlmw 

101:wTyewmutputwiswfmroedwtmwbewyieygwFmroewOC0REFwtmwbewyiey 

110:wPWMw mdew1w(setwtmwyieywwyenwtyewomunterwvalue<mutputwom parew

value;wmtyerwise,wsetwtmwlmw) 

111:wPWMw mdew2w(setwtmwyieywwyenwtyewomunterwvalue>mutputwom parew

value;wmtyerwise,wsetwtmwlmw) 

Nmte:wWyenwtyewoyannelwiswomnfieuredwaswmutput,wtyiswbitwoannmtwbew

 mdifiedg w InwPWMw mdesw1wandw2,wtyewOC0REFwlevelwoyaneeswwyenwtyew

om parismnwresultwoyaneeswmrwwyenwtyewmutputwom parew mdewoyaneesw

frm wfreezew mdewtmwPWMw mdeg 

3 OC0PEN R/W 

OutputwCm parewCyannelw0wPrelmadwEnable 

0:wDisablewprelmadinewfunotimn;wwritewtyewvaluewmfwGTMR_CC0wreeisterw

tyrmueywtyewprmera wandwitwwillwwmrkwi  ediatel.g 

1:wEnablewprelmadinewfunotimn;wwritewtyewvaluewmfwGTMR_CC0wreeisterw

tyrmueywtyewprmera wandwitwwillwwmrkwafterwanwupdateweventwisweeneratedg 

Nmte:wWyenwtyewoyannelwiswomnfieuredwaswmutput,wtyiswbitwoannmtwbew

 mdifiedg w Wyenwtyewprelmadwreeisterwiswunoertain,wPWMw mdewoanwbew

usedwmnl.winwsinele-pulsew mdew(SPMEN=1);wmtyerwise,wtyewfmllmwinew

mutputwom parewresultwiswunoertaing 

2 Usedwinwinputw mde  

1:0 CC0SEL R/W 

Capture/Cm parewCyannelw0wSeleot 

Tyiswbitwdefineswtyewinput/mutputwdireotimnwandwseleotswtyewinputwping 

00:wCC0woyannelwiswmutput 

01:wCC0woyannelwiswinput,wandwIC0wisw appedwmnwTI0 

10:wCC0woyannelwiswinput,wandwIC0wisw appedwmnwTI1 

11:wCC0woyannelwiswinput,wandwIC0wisw appedwmnwTRC,wandwmnl.wwmrkswinw

internalwtrieeerwinput 

Nmte:wTyiswbitwoanwbewwrittenwmnl.wwyenwtyewoyannelwiswolmsedw

(GTMR_CCENwreeisterwCC0EN=0)g 

Input capture mode: 

Field Name R/W Description 

15:12 IC1F R/W InputwCapturewCyannelw1wFilterwCmnfieure 

11:10 IC1PSC R/W InputwCapturewCyannelw1wPersoalerwCmnfieure 

9:8 CC1SEL R/W 

Capture/Cm parewCyannelw1wSeleot 

00:wCC1woyannelwiswmutput 

01:wCC1woyannelwiswinput,wandwIC1wisw appedwmnwTI1 

10:wCC1woyannelwiswinput,wandwIC1wisw appedwmnwTI0 
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Field Name R/W Description 

11:wCC1woyannelwiswinput,wandwIC1wisw appedwmnwTRC,wandwmnl.wwmrkswinw

internalwtrieeerwinput 

Nmte:wTyiswbitwoanwbewwrittenwmnl.wwyenwtyewoyannelwiswolmsedw

(GTMR_CCENwreeisterwCC1EN=0)g 

7:4 IC0F R/W 

InputwCapturewCyannelw0wFilterwCmnfieure 

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.wNweventsg 

3:2 IC0PSC R/W 

InputwCapturewCyannelw0wPersoalerwCmnfieure 

00:wPSC=1 

01:wPSC=2 

10:wPSC=4 

11:wPSC=8 

PSCwiswpresoalerwfaotmr;woapturewiswtrieeeredwmnoewb.wever.wPSCweventsg 

1:0 CC0SEL R/W 

Capture/Cm parewCyannelw0wSeleot 

00:wCC0woyannelwiswmutput 

01:wCC0woyannelwiswinput,wandwIC0wisw appedwmnwTI0 

10:wCC0woyannelwiswinput,wandwIC0wisw appedwmnwTI1 

11:wCC0woyannelwiswinput,wandwIC0wisw appedwmnwTRC,wandwmnl.wwmrkswinw

internalwtrieeerwinput 

Nmte:wTyiswbitwoanwbewwrittenwmnl.wwyenwtyewoyannelwiswolmsedw

(GTMR_CCENwbitwCC0EN=0)g 

12.6.8 Capture/Compare mode register 2 (GTMR_CCM2)  

Offsetwaddress:w0x1C 

Resetwvalue:w0x0000w0000 

ReferwtmwtyewdesoriptimnwmfwtyewabmvewCCM1wreeisterg 

Output compare mode: 

Field Name R/W Description 

31:16 Reserved 

15 OC3CEN R/W OutputwCm parewCyannelw3wClearwEnable 
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Field Name R/W Description 

14:12 OC3MOD R/W OutputwCm parewCyannelw3wMmdewCmnfieure 

11 OC3PEN R/W OutputwCm parewCyannelw3wBufferwEnable 

10 Usedwinwinputw mde  

9:8 CC3SEL R/W 

Capture/Cm parewCyannelw3wSeleot 

Tyiswbitwdefineswtyewinput/mutputwdireotimnwandwseleotswtyewinputwping 

00:wCC3woyannelwiswmutput 

01:wCC3woyannelwiswinput,wandwIC3wisw appedwmnwTI3 

10:wCC3woyannelwiswinput,wandwIC3wisw appedwmnwTI2 

11:wCC3woyannelwiswinput,wandwIC3wisw appedwmnwTRC,wandwmnl.wwmrkswinw

internalwtrieeerwinput 

Nmte:wTyiswbitwoanwbewwrittenwmnl.wwyenwtyewoyannelwiswolmsedw

(GTMR_CCENwreeisterwCC3EN=0)g 

7 OC2CEN R/W 

OutputwCm parewCyannelw2wClearwEnable 

0:wOC2REFwiswunaffeotedwb.wETRFwinput 

1:wWyenwyieywlevelwmfwETRFwinputwiswdeteoted,wOC2REF=0 

6:4 OC2MOD R/W OutputwCm parewCyannelw2wMmdewCmnfieure 

3 OC2PEN R/W OutputwCm parewCyannelw2wPrelmadwEnable 

2 Usedwinwinputw mde  

1:0 CC2SEL R/W 

Capture/Cm parewCyannelw2wSeleot 

Tyiswbitwdefineswtyewinput/mutputwdireotimnwandwseleotswtyewinputwping 

00:wCC2woyannelwiswmutput 

01:wCC2woyannelwiswinput,wandwIC2wisw appedwmnwTI2 

10:wCC2woyannelwiswinput,wandwIC2wisw appedwmnwTI3 

11:wCC2woyannelwiswinput,wandwIC2wisw appedwmnwTRC,wandwmnl.wwmrkswinw

internalwtrieeerwinput 

Nmte:wTyiswbitwoanwbewwrittenwmnl.wwyenwtyewoyannelwiswolmsedw

(GTMR_CCENwreeisterwCC2EN=0)g 

Input capture mode: 

Field Name R/W Description 

15:12 IC3F R/W InputwCapturewCyannelw3wFilterwCmnfieure 

11:10 IC3PSC R/W InputwCapturewCyannelw3wPersoalerwCmnfieure 

9:8 CC3SEL R/W 

Capture/Cm parewCyannelw3wSeleot 

00:wCC3woyannelwiswmutput 

01:wCC3woyannelwiswinput,wandwIC3wisw appedwmnwTI3 

10:wCC3woyannelwiswinput,wandwIC3wisw appedwmnwTI2 

11:wCC3woyannelwiswinput,wandwIC3wisw appedwmnwTRC,wandwmnl.wwmrkswinw

internalwtrieeerwinput 

Nmte:wTyiswbitwoanwbewwrittenwmnl.wwyenwtyewoyannelwiswolmsedw

(GTMR_CCENwreeisterwCC3EN=0)g 

7:4 IC2F R/W InputwCapturewCyannelw2wPersoalerwCmnfieure 

3:2 IC2PSC R/W 
InputwCapturewCyannelw2wPersoalerwCmnfieure 

00:wPSC=1 
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Field Name R/W Description 

01:wPSC=2 

10:wPSC=4 

11:wPSC=8 

PSCwiswpresoalerwfaotmr;woapturewiswtrieeeredwmnoewb.wever.wPSCweventsg 

1:0 CC2SEL R/W 

Capture/Cm parewCyannelw2wSeleot 

00:wCC2woyannelwiswmutput 

01:wCC2woyannelwiswinput,wandwIC2wisw appedwmnwTI2 

10:wCC2woyannelwiswinput,wandwIC2wisw appedwmnwTI3 

11:wCC2woyannelwiswinput,wandwIC2wisw appedwmnwTRC,wandwmnl.wwmrkswinw

internalwtrieeerwinput 

Nmte:wTyiswbitwoanwbewwrittenwmnl.wwyenwtyewoyannelwiswolmsedw

(GTMR_CCENwreeisterwCC2EN=0)g 

12.6.9 Capture/Compare enable register (GTMR_CCEN) 

Offsetwaddress:w0x20 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:14 Reserved 

13 CC3POL R/W 
Capture/Cm parewCyannelw3wOutputwPmlarit. 

ReferwtmwCCEN_CC0POL 

12 CC3EN R/W 
Capture/Cm parewCyannelw3wOutputwEnable 

ReferwtmwCCEN_CC0EN 

11:10 Reserved 

9 CC2POL R/W 
Capture/Cm parewCyannelw2wOutputwPmlarit.wCmnfieure 

ReferwtmwCCEN_CC0POL 

8 CC2EN R/W 
Capture/Cm parewCyannelw2wOutputwEnable 

ReferwtmwCCEN_CC0EN 

7:6 Reserved 

5 CC1POL R/W 
Capture/Cm parewCyannelw1wOutputwPmlarit.wCmnfieure 

ReferwtmwCCEN_CC0POL 

4 CC1EN R/W 
Capture/Cm parewCyannelw1wOutputwEnable 

ReferwtmwCCEN_CC0EN 

3:2 Reserved 

1 CC0POL R/W 

Capture/Cm parewCyannelw0wOutputwPmlarit.wCmnfieure 

WyenwCC0woyannelwiswomnfieuredwaswmutput: 

0:wOC0wiswaotivewyiey 

1:wOC0wiswaotivewlmw 

WyenwCC0woyannelwiswomnfieuredwaswinput: 

0:wPyasewnmtwreversed,woapturewatwtyewrisinewedeewmfwIC0;wpyasewnmtw

reversedwwyenwIC0wiswusedwaswexternalwtrieeerg 

1:wPyasewreversed,woapaturewatwtyewfallinewedeewmfwICC0;wpyasew

reversedwwyenwIC0wiswusedwaswexternalwtrieeerg 

0 CC0EN R/W 
Capture/Cm parewCyannelw0wOutputwEnable 

WyenwCC0wiswomnfieuredwaswmutput: 
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Field Name R/W Description 

0:wDisablewmutput 

1:wEnablewmutput 

WyenwCC0wiswomnfieuredwaswinput: 

Tyiswbitwdeter ineswwyetyerwtyewvaluewCNTwmfwtyewomunterwoanwbew

oapturedwandwenterwGTMR_CC0wreeister 

0:wDisablewoapture 

1:wEnablewoapture 

12.6.10 Counter register (GTMR_CNT) 

Offsetwaddress:w0x24 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 CNT R/W CmunterwValue 

12.6.11 Prescale register (GTMR_PSC) 

Offsetwaddress:w0x28 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 PSC R/W 
PresoalerwValue 

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

12.6.12 Auto reload register (GTMR_AUTORLD) 

Offsetwaddress:w0x2C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 AUTORLD R/W 
AutmwRelmadwValue 

Wyenwtyewvaluewmfwautmwrelmadwiswe pt.,wtyewomunterwwillwnmtwomuntg 

12.6.13 Channel 0 capture/compare register (GTMR_CC0) 

Offsetwaddress:w0x34 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 CC0 R/W 

Capture/Cm parewCyannelw0wValue 

Wyenwtyewoapture/om parewoyannelw0wiswomnfieuredwaswinputw mde: 

CC0womntainswtyewomunterwvaluewtrans ittedwb.wtyewlastwinputwoapturewoyannelw

0weventg 

Wyenwtyewoapture/om parewoyannelw0wiswomnfieuredwaswmutputw mde: 

CC0womntainswtyewvaluewourrentl.wlmadedwinwtyewoapture/om parewreeister 

Cm parewtyewvaluewCC0wmfwtyewoapturewandwom parewoyannelw0wwitywtyew

valuewCNTwmfwtyewomunterwtmweeneratewtyewmutputwsienalwmnwOC0g 

Wyenwtyewmutputwom parewprelmadwiswdisabledw(OC0PEN=0wfmrwGTMR_CCM1w

reeister),wtyewwrittenwvaluewwillwi  ediatel.waffeotwtyewmutputwom parismnw

results; 

Ifwtyewmutputwom parewprelmadwiswenabledw(OC0PEN=1wfmrwGTMR_CCM1w

reeister),wtyewwrittenwvaluewwillwaffeotwtyewmutputwom parismnwresultwwyenwanw

updateweventwisweeneratedg 
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12.6.14 Channel 1 capture/compare register (GTMR_CC1) 

Offsetwaddress:w0x38 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 CC1 R/W 
Capture/Cm parewCyannelw1wValue 

ReferwtmwGTMR_CC0 

12.6.15 Channel 2 Compare Register (GTMR_CC2) 

Offsetwaddress:w0x3C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 CC2 R/W 
Cm parewCyannelw2wValue 

ReferwtmwGTMR_CC0 

12.6.16 Channel 3 Compare Register (GTMR_CC3) 

Offsetwaddress:w0x40 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 CC3 R/W 
Cm parewCyannelw3wValue 

ReferwtmwGTMR_CC0 
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13 Basic Timer (BTIMER)  

13.1 Introduction 

Tyewbasiowti erswyavewanwunsienedw16-bitwomunter,wautmwrelmadwreeister,w

presoalerwandwtrieeerwomntrmllerg 

13.2 Main characteristics 

(1) Timebase unit 

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

alien entwomunt 

⚫ Presoaler:w16-bitwprmera  ablewpresoaler 

⚫ Autmrelmadwfunotimn 

(2) Clock source selection 

⚫ Internalwolmok 

(3) Input capture function 

⚫ Cmuntinewfunotimn 

⚫ Inputw mde 

(4) Output compare function 

⚫ PWMwmutputw mde 

⚫ Fmroedwmutputw mde 

⚫ Sinele-pulsew mde 

(5) Timing function 

(6) Interrupt output request events 

⚫ Updateweventw(omunterwmverrun/underrun,womunterwinitializatimn) 

⚫ Capture/Cm parewevent 
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13.3 Structure block diagram 

Fieurew52wStruoturewBlmokwDiaera  

Filter
Edge detector 

CNT
Counter

Channel x capture/compare 
register 

Auto reload register 

CH0 CH0_O

 

13.4 Functional description 

13.4.1 Clock source selection 

Tyewbasiowti erwiswdrivenwb.winternalwolmokwsmuroewBTMR_CLK 

CmnfieurewtyewCNTENwbitwmfwBTMR_CR1wreeisterwtmwenablewtyewomunter;wwyenw

CNTENwbitwiswset,wtyewinternalwolmokwCK_INTwoanweeneratewCK_INTwtmwdrivewtyew

omunterwtyrmueywtyewomntrmllerwandwpresoalerg 

13.4.2 Timebase unit 

Tyewti ewbasewunitwinwtyewbasiowti erwomntainswtyreewreeisters 

⚫ Cmunterwreeisterw(CNT)w16wbits 

⚫ Autmrelmadwreeisterw(AUTORLD)w16wbits 

⚫ Presoalerw(PSC)w16wbits 

Counter CNT 

Tyerewarewtyreewomuntinew mdeswfmrwtyewomunterwinwtyeweeneral-purpmsewti er 

⚫ Cmunt-upw mde 

⚫ Cmunt-dmwnw mde 

⚫ Centralwalien entw mde 

Count-up mode 

Setwtmwtyewomunt-upw mdewb.womnfieurinewCNTDIRwbitwmfwomntrmlwreeisterw

(BTMR_CR1)g 

Wyenwtyewomunterwiswinwomunt-upw mde,wtyewomunterwwillwomuntwupwfrm w0;wever.w

ti ewawpulsewisweenerated,wtyewomunterwwillwinoreasewb.w1wandwwyenwtyewvaluewmfw

tyewomunterw(BTMR_CNT)wiswequalwtmwtyewvaluewmfwtyewautmwrelmadw
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(BTMR_AUTORLD),wtyewomunterwwillwstartwtmwomuntwfrm w0waeain,wawomunt-upw

mverrunweventwwillwbeweenerated,wandwtyewvaluewmfwautm atiowrelmadinew

(BTMR_AUTORLD)wiswwrittenwinwadvanoeg 

The figure below is the timing diagram of count-up mode when the division 

factor is 1 or 2. 

Fieurew53wTi 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

(BTMR_CR1)g 

Wyenwtyewomunterwiswinwdmwn-omuntinew mde,wtyewomunterwstartswomuntinewdmwnw

frm wtyewautm-relmadwvaluew(BTMR_AUTORLD)gwEaoywpulsewoauseswtyewomunterw

tmwdeore entwb.w1,wandwwyenwitwomuntswdmwnwtmw0,wtyewomunterwrestartswomuntinew

frm w(BTMR_AUTORLD)g  

Tyewfieurewbelmwwiswtyewti inewdiaera wmfwomunt-dmwnw mdewwyenwtyewdivisimnw

faotmrwisw1wmrw2g 
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Fieurew54wTi 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 

 

Central alignment mode 

Setwtmwtyewoentralwalien entw mdewb.womnfieurinewCAMSELwbitwmfwomntrmlwreeisterw

(BTMR_CR1)g 

Wyenwtyewomunterwiswinwoenterwalien entw mde,wtyewomunterwomuntswupwfrm w0wtmw

tyewvaluewmfwautmwrelmadw(BTMR_AUTORLD),wtyenwomuntswdmwnwtmw0wfrm wtyew

valuewmfwtyewautmwrelmadw(BTMR_AUTORLD),wwyioywwillwrepeat;winwomuntinewup,w

wyenwtyewomunterwvaluewisw(AUTORLD-1),wawomunterwmverrunweventwwillwbew

eenerated;winwomuntinewdmwn,wwyenwtyewomunterwvaluewisw1,wawomunterwunderrunw

eventwwillwbeweeneratedg 

Tyewfieurewbelmwwiswtyewti inewdiaera wmfwoentralwalien entw mdewwyenwtyew

divisimnwfaotmrwisw1wmrw2g 
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Fieurew55wTi inewDiaera wmfwCentralwalien entwMmdewwyenwDivisimnwFaotmrwisw1wmrw2 

CNT_EN

CK_CNT

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

Counter 
underflow

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

 

Prescaler PSC 

Tyewpresoalerwisw16wbitswandwprmera  able,wandwitwoanwdividewtyewolmokwfrequeno.w

mfwtyewomunterwtmwan.wvaluewwityinw1~65536w(omntrmlledwb.wBTMR_PSCwreeister),w

andwafterwfrequeno.wdivisimn,wtyewolmokwwillwdrivewtyewomunterwCNTwtmwomuntgwTyew

presoalerwyaswawbuffer,wwyioywoanwbewoyaneedwdurinewrunnineg 

13.4.3 Input capture 

Input capture channel 

Tyewbasiowti erwyaswmnewindependentwoapture/om parewoyannels,weaoywmfwwyioyw

iswsurrmundedwb.wawoapture/om parewreeisterg 

Inwtyewinputwoapture,wtyew easuredwsienalwwillwenterwfrm wtyewexternalwpinwTI0wmfw

tyewti er,wfirstwpasswtyrmueywtyewedeewdeteotmrwandwinputwfilter,wandwtyenwenterwtyew

oapturewoyannelsgwEaoywoapturewoyannelwyaswawomrrespmndinewoapturewreeistergw

Wyenwtyewoapturewmoours,wtyewvaluewmfwtyewomunterwCNTwwillwbewlatoyedwinwtyew

oapturewreeisterwCCxgwBefmrewenterinewtyewoapturewreeister,wtyewsienalwwillwpassw
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tyrmueywtyewpresoalerwtmwsetwymww an.weventswtmwoapturewatwawti eg 

Input capture application 

Inputwoapturewiswusedwtmwoapturewexternalwevents,wandwoanweivewtyewti ewflaewtmw

indioatewtyewmoourrenoewti ewmfwtyeweventwandw easurewtyewpulsewju pwedeew

eventsw( easurewtyewfrequeno.wmrwpulsewwidty),wfmrwexa ple,wifwtyewseleotedw

edeewappearswmnwtyewinputwpin,wtyewBTMR_CCxwreeisterwwillwoapturewtyewourrentw

valuewmfwtyewomunterwandwtyewCCxIFLGwbitwmfwtyewstatuswreeisterwBTMR_SRwwillw

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 

13.4.4 Output compare 

Tyerewareweieytw mdeswmfwmutputwom pare:wfreeze,woyannelwxwiswvalidwwyenw

 atoyine,woyannelwxwiswinvalidwwyenw atoyine,wreverse,wfmroewtmwinvalid,wfmroewtmw

valid,wPWMw mdew1wandwPWMw mdew2,wwyioywarewomnfieuredwb.wOCxMODwbitwinw

BTMR_CCxCRxwreeisterwandwoanwomntrmlwtyewwavefmr wmfwmutputwsienalwinwmutputw

om parew mdeg 

Output compare application 

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

pulseweeneratedwb.wtyewti erwoanwbewomntrmlledg 

Wyenwtyewvaluewmfwtyewomunterwiswequalwtmwtyatwmfwtyewoapture/om parewreeister,w

tyewoyannelwmutputwoanwbewsetwaswyieywlevel,wlmwwlevelwmrwreversewb.womnfieurinew

tyewOCxMODwbitwinwBTMR_CCxCRxwreeisterwandwtyewCCxPOLwbitg 

13.4.5 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 entwomuntine;w

inwPWMw mdew1,w ifw tyewvaluewmfw tyewomunterwCNTw isw lessw tyanw tyewvaluewmfw tyew

om parewreeisterwCCx,wtyewmutputwlevelwwillwbewvalid;wmtyerwise,witwwillwbewinvalidg 
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Setwtyewti inewdiaera winwPWMw mdew1wwyenwCCx=5,wAUTORLD=7g 

Fieurew56wTi inewDiaera wmfwPWM1wCmunt-upwMmde 

AUTORLD

CCx

OCxREF

 

Fieurew57wTi inewDiaera wmfwPWM1wCmunt-dmwnwMmde 

CCx

AUTORLD

OCxREF

 

Fieurew58wTi inewDiaera wmfwPWM1wCentralwalien entwMmde 

AUTORLD

CCx

OCxREF

 

InwPWMw mdew2,wifwtyewvaluewmfwtyewomunterwCNTwiswlesswtyanwtyatwmfwtyewom parew

reeisterwCCx,wtyewmutputwlevelwwillwbewinvalid;wmtyerwise,witwwillwbewvalidg 

Setwtyewti inewdiaera winwPWMw mdew2wwyenwCCx=5,wAUTORLD=7g 
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Fieurew59wTi inewDiaera wmfwPWM2wCmunt-upwMmde 

CCx

AUTORLD

OCxREF

 

Fieurew60wTi inewDiaera wmfwPWM2wCmunt-dmwnwMmde 

CCx

AUTORLD

OCxREF

 

Fieurew61wTi inewDiaera wmfwPWM2wCentralwalien entwMmde 

CCx

AUTORLD

OCxREF

 

13.4.6 PWM input mode 

PWMwinputw mdewiswawpartioularwoasewmfwinputwoaptureg 

InwtyewPWMwinputw mde,wtyewPWMwsienalwenterswfrm wBTMR_CH0,wandwtyew

sienalwwillwbewdividedwintmwtwmwoyannels,wmnewoanw easurewtyewo.olewandwtyew

mtyerwoanw easurewtyewdut.wo.olegwInwtyewomnfieuratimn,witwiswmnl.wrequiredwtmwsetw
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tyewpmlarit.wmfwmnewoyannel,wandwtyewmtyerwwillwbewautm atioall.womnfieuredwwityw

tyewmppmsitewpmlarit.g 

Fieurew62wTi inewDiaera winwPWMwInputwMmde 

0005 0000 0001 0002 0003 0004 0005 0000

TI1

BTMR_CNT

BTMR_CC0

BTMR_CC1

IC0 capture
IC1 capture
Counter reset 

IC1 capture
Pulse width

The value is latched in
BTMR_CC0 

IC0 capture
Cycle

The value is latched in
BTMR_CC1 

0003

0005

 

13.4.7 Single-pulse mode 

Tyewsinele-pulsew mdewiswawspeoialwoasewmfwti erwom parewmutput,wandwiswalsmwaw

speoialwoasewmfwPWMwmutputw mdeg 

SetwSPMENwbitwmfwBTMR_CR1wreeister,wandwseleotwtyewsinele-pulsew mdegwAfterw

tyewomunterwiswstarted,wawoertainwnu berwmfwpulseswwillwbewmutputwbefmrewtyew

updateweventwmooursgwWyenwanwupdateweventwmoours,wtyewomunterwwillwstmpw

omuntine,wandwtyewsubsequentwPWMwwavefmr wmutputwwillwnmwlmneerwbewoyaneedg 

Afterwawoertainwomntrmllablewdela.,wawpulsewwitywomntrmllablewpulsewwidtywisw

eeneratedwinwsinele-pulsew mdewtyrmueywtyewprmera gwTyewdela.wti ewiswdefinedw

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

CCxwandwtyewpulsewwidtywiswAUTORLD+1-CCx;winwtyewomunt-dmwnw mde,wtyew

dela.wti ewiswAUTORLD-CCxwandwtyewpulsewwidtywiswCCx+1g 
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Fieurew63wTi inewDiaera wmfwSinele-pulsewMmde 

tDELAYtPULSE

AUTORLD

CCx

OCxREF

OCx

 

13.4.8 Forced output mode 

Inwtyewfmroedwmutputw mde,wtyewom parismnwresultwiswienmred,wandwtyew

omrrespmndinewlevelwiswdireotl.wmutputwaoomrdinewtmwtyewomnfieuratimnwinstruotimng 

⚫ CCxEN=00wfmrwBTMR_CCxCRxwreeister,wsetwCCxwoyannelwaswmutput 

⚫ OCxMOD=100/101wfmrwBTMR_CCxCRxwreeister,wsetwtmwfmroewOCxREFw

sienalwtmwinvalid/valid 

Inwtyisw mde,wtyewomrrespmndinewinterruptwwillwstillwbeweeneratedg 

13.4.9 Interrupt request 

Tyewti erwoanweeneratewanwinterruptwwyenwanweventwmoourswdurinewmperatimn 

⚫ Updateweventw(omunterwmverrun/underrun,womunterwinitializatimn) 

⚫ Capture/Cm parewevent 

13.5 Register address mapping 

Tablew41wBTIMERwReeisterwAddresswMappine 

Register name Description Offset address 

BTMR_CR1 Cmntrmlwreeisterw1 0x00 

BTMR_CCxCR1 Cyannelwxwomntrmlwreeisterw1 0x04 

BTMR_CCxCR2 Cyannelwxwomntrmlwreeisterw2 0x08 

BTMR_CEG Cmntrmlweventweeneratimnwreeister 0x0C 

BTMR_IER Interruptwenablewreeister 0x10 

BTMR_SR Statuswreeister 0x14 

BTMR_CNT Cmunterwreeister 0x18 

BTMR_PSC Presoalewreeister 0x1C 
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Register name Description Offset address 

BTMR_AUTORLD Autmwrelmadwreeister 0x20 

BTMR_CC0 Cyannelw0woapture/om parewreeister 0x24 

13.6 Register functional description 

13.6.1 Control register 1 (BTMR_CR1) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:8 Reserved 

7 PRPEN R/W 

PSCwReeisterwAutm-relmadwPrelmadwEnable 

Wyenwtyewbufferwiswdisabled,w mdif.inewtyewPSCwinwtyewprmera wwillw

i  ediatel.woyaneewtyewvaluewlmadedwintmwtyewPSC;wwyenwtyew

bufferwiswenabled,w mdif.inewtyewPSCwinwtyewprmera wwillwoyaneew

tyewvaluewlmadedwintmwtyewomunterwatwtyewnextwupdateweventg  

0:wDisable 

1:wEnable 

6 ARPEN R/W 

BTMR_AUTORLDwReeisterwAutm-relmadwPrelmadwEnable 

Wyenwtyewbufferwiswdisabled,w mdifioatimnwmfwBTMR_AUTORLDwb.w

prmera wwillwi  ediatel.wleadwtmw mdifioatimnwmfwtyewvalueswlmadedw

tmwtyewomunter;wwyenwtyewbufferwiswenabled,w mdifioatimnwmfw

BTMR_AUTORLDwb.wprmera wwillwleadwtmw mdifioatimnwmfwtyew

valueswlmadedwtmwtyewomunterwatwtyewnextwupdateweventg 

0:wDisable 

1:wEnable 

5:4 CAMSEL R/W 

Centralwalien entw mdewseleot 

Inwtyewoentralwalien entw mde,wtyewomunterwomuntswupwandwdmwnw

alternatel.;wmtyerwise,witwwillwmnl.womuntwupwmrwdmwngwDifferentw

oenterwalien entw mdeswaffeotwtyewti inewmfwsettinewtyewmutputw

om parismnwinterruptwflaewbitwmfwtyewmutputwoyannelwtmw1;wwyenwtyew

omunterwiswdisabledw(CNTEN=0),wseleotwtyewoenterwalien entw mdeg 

00:wEdee-alienedw mde 

01:wCenterwalien entw mdew1w(tyewmutputwom parewinterruptwflaewbitw

mfwmutputwoyannelwiswsetwtmw1wwyenwomuntinewdmwn) 

10:wCenterwalien entw mdew2w(tyewmutputwom parewinterruptwflaewbitw

mfwmutputwoyannelwiswsetwtmw1wwyenwomuntinewup) 

11:wCenterwalien entw mdew3w(tyewmutputwom parewinterruptwflaewbitw

mfwmutputwoyannelwiswsetwtmw1wwyenwomuntinewup/dmwn) 

3 w w w w  R/W 

UpdatewDisable 

UpdateweventwoanwoausewAUTORLD,wPSCwandwCCxwtmweeneratew

tyewvaluewmfwupdatewsettineg 

0:wEnablewupdateweventw(UEV) 

Anwupdateweventwoanwmoourwinwan.wmfwtyewfmllmwinewsituatimns: 

Tyewomunterwmverruns/underruns; 

SetwUEGwbit; 

1:wDisablewupdatewevent 
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Field Name R/W Description 

2 SPMEN R/W 

SinelewPulsewMmdewEnable 

Wyenwanwupdateweventwisweenerated,wtyewmutputwlevelwmfwtyew

oyannelwoanwbewoyaneed;winwtyisw mde,wtyewCNTENwbitwwillwbew

oleared,wtyewomunterwwillwbewstmpped,wandwtyewsubsequentwmutputw

levelwmfwtyewoyannelwwillwnmwlmnewbewoyaneedg 

0:wDisable 

1:wEnable 

1 CNTDIR R/W 

CmunterwDireotimn 

Tyiswbitwiswread-mnl.wwyenwtyewomunterwiswomnfieuredwaswoentralw

alien entw mdeg 

0:wCmuntwup 

1:wCmuntwdmwn 

0 CNTEN R/W 

BTIMERwEnable 

0:wDisable 

1:wEnable 

13.6.2 Channel x control register 1 (BTMR_CCxCR1)  

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:10 Reserved 

9:7 OC0MOD R/W 

Output Compare Channel 0 Mode Configure 

000: Freeze The output compare has no effect on OC0REF 

001: The output value is high when matching. When the value 

of counter CNT matches the value CCx of capture compare 

register, OC0REF will be forced to be at high level 

010: The output value is low when matching. When the value of 

the counter matches the value of the capture/compare register, 

OC0REF will be forced to be low 

011: Output reverses when matching. When the value of the 

counter matches the value of the capture comparison register, 

flip the level of OC0REF 

100: The output is forced to be low. Force OC0REF to be low 

101: The output is forced to be high. Force OC0REF to be high 

110: PWM mode 1 (set to high when the counter value<output 

compare value; otherwise, set to low) 

111: PWM mode 2 (set to high when the counter value>output 

compare value; otherwise, set to low) 

Note: When the channel is configured as output, this bit cannot 

be modified.  In PWM modes 1 and 2, the OC0REF level 

changes when the comparison result changes or when the 

output compare mode changes from freeze mode to PWM 

mode. 

6:4 IC0F R/W 

Input filtering coefficient 

Based on TIMER  

000: bypass 

001: 1 PCLK 

010: 2 PCLK 
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Field Name R/W Description 

011: 3 PCLK 

100: 4 PCLK 

101: 5 PCLK 

110: 6 PCLK 

111: 7 PCLK 

3:2 CC0EDGESEL R/W 

Capture effective edge 

00: Rising edge is effective 

01: Falling edge is effective 

10: Both edges are effective 

11: Rising edge active 

1 CC0POL R/W 

Capture/Compare Channel 0 Output Polarity Configure 

When CC0 channel is configured as output: 

0: Phase not reversed 

1: Phase reversed 

When CC0 channel is configured as input 

0: Phase not reversed 

1: Phase reversed 

0 CC0EN R/W 

CC0 channel input and output enable 

0: Not enable 

1: Enable 

13.6.3 Channel x control register 2 (BTMR_CCxCR2) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:2 Reserved 

1 CC0SEL R/W 

Channel 0 input and output select 

0: Analog input mode 

1: Output mode 

0 CC0RPEN R/W 

CC0 register auto- reloading buffer enable 

When the buffer is disabled, program modifications will 

immediately change the value loaded into CC0; when the buffer is 

enabled, program modifications to CC0 will change the value 

loaded into the counter at the next update event.  

0: Disable 

1: Enable 

13.6.4 Control event generation register (BTMR_CEG) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:2 Reserved 
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Field Name R/W Description 

1 CC0EG W 

Capture/Compare Channel 0 Event Generation 

0: Invalid 

1: Generate capture/compare event 

This bit is set to 1 by software and cleared to 0 automatically by 

hardware. 

If Channel 0 is in output mode 

When CC0IFLG=1, if CC0IEN is set, the corresponding interrupt is 

generated.  

If Channel 0 is in input mode 

The value of the capture counter is stored in BTMR_CC0 register; 

configure CC0IFLG=1, and if CC0IEN is also set, the corresponding 

interrupt will be generated; at this time, if CC0IFLG=1, it is required to 

configure CC0RCFLG=1. 

0 UEG W 

Update Event Generate 

0: Invalid 

1: Initialize the counter and generate an update event 

This bit is set to 1 by software, and cleared to 0 by hardware. 

Note: When an update event is generated, the counter of the prescaler 

will be cleared to 0, but the prescaler factor remains unchanged. In the 

count-down mode, the counter reads the value of BTMR_AUTORLD; in 

central alignment mode or count-up mode, the counter will be cleared to 

0. 

13.6.5 Interrupt enable register (BTMR_IER) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:2 Reserved 

1 CC0IEN R/W 

Capture/Compare Channel 0 Interrupt Enable 

0: Disable 

1: Enable 

0 UIEN R/W 

Update Interrupt Enable 

0: Disable 

1: Enable 

13.6.6 Status register (BTMR_SR) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000 

Field Name R/W Description 

31:3 Reserved 

2 CC0RCFLG RC_W0 

Captuer/Compare Channel 0 Repetition Capture Flag 

0: Repeated capture does not occur 

1: Repeated capture occurs 

The value of the counter is captured to GTMR_CC0 register, 

and CC0IFLG=1; this bit is set to 1 by hardware and cleared to 

0 by software only when the channel is configured as input 

capture. 
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Field Name R/W Description 

1 UIFLG R_W0C 

Update Event Generate Flag 

0: No update event occurs 

1: Update event occurs 

When the counter value is reloaded or reinitialized, an update 

event will be generated. The bit is set to 1 by hardware and 

cleared to 0 by software. 

0 CC0IFLG RC_W0 

Capture/Compare Channel 0 Interrupt Flag 

When the capture/compare channel 0 is configured as output: 

0: No matching occurs 

1: The value of BTMR_CNT matches the value of BTMR_CC0 

When the content of BTMR_CC0 is greater than that of 

BTMR_AUTORLD, under the condition of counter overflow in 

the upcount mode, this bit is 1. 

When the capture/compare channel 0 is configured as input: 

0: No input capture occurs 

1: Input capture occurs 

When a capture event occurs, set 1 by hardware; clear 0 by 

software or clear 0 when reading BTMR_CC0 register. 

13.6.7 Counter register (BTMR_CNT) 

Offsetwaddress:w0x18 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 CNT R/W Counter Value 

13.6.8 Prescale register (BTMR_PSC) 

Offsetwaddress:w0x1C 

Resetwvalue:w0x0000 

Field Name R/W Description 

31:16 Reserved 

15:0 PSC R/W 
PresoalerwValue 

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

13.6.9 Auto reload register (BTMR_AUTORLD) 

Offsetwaddress:w0x20 

Resetwvalue:w0x0000wFFFF 

Field Name R/W Description 

31:16 Reserved 

15:0 AUTORLD R/W 
AutmwRelmadwValue 

Wyenwtyewvaluewmfwautmwrelmadwiswe pt.,wtyewomunterwwillwnmtwomuntg 

13.6.10 Channel 0 capture/compare register (BTMR_CC0) 

Offsetwaddress:w0x24 

Resetwvalue:w0x0000w0000 
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Field Name R/W Description 

31:16 Reserved 

15:0 CC0 R/W 

Capture/Cm parewCyannelw0wValue 

Wyenwtyewoapture/om parewoyannelw0wiswomnfieuredwaswinputw mde: 

CC0womntainswtyewomunterwvaluewtrans ittedwb.wtyewlastwinputwoapturewoyannelw

0weventg 

Wyenwtyewoapture/om parewoyannelw0wiswomnfieuredwaswmutputw mde: 

CC0womntainswtyewvaluewourrentl.wlmadedwinwtyewoapture/om parewreeister 

Cm parewtyewvaluewCC0wmfwtyewoapturewandwom parewoyannelw0wwitywtyew

valuewCNTwmfwtyewomunterwtmweeneratewtyewmutputwsienalwmnwOC0g 

Wyenwtyewmutputwom parewprelmadwiswdisabledw(OC0PEN=0wfmrw

BTMR_CCxCR1wreeister),wtyewwrittenwvaluewwillwi  ediatel.waffeotwtyewmutputw

om parismnwresults; 

Ifwtyewmutputwom parewprelmadwiswenabledw(OC0PEN=1wfmrwBTMR_CCxCR1w

reeister),wtyewwrittenwvaluewwillwaffeotwtyewmutputwom parismnwresultwwyenwanw

updateweventwisweeneratedg 
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14 Low-power timer (LPTIMER) 

14.1 Introduction 

Tyewlmw-pmwerwti erwfeatureswanwunsienedw16-bitwomunterwtyatwoanwmperatewinwaw

lmw-pmwerwstatewwitywver.wlmwwpmwerwomnsu ptimngwItwalsmwsuppmrtswwakinewupw

tyews.ste wfrm wawlmw-pmwerw mdeg 

14.2 Main characteristics 

(1) 16-bit count-up counter 

(2) Configurable clock frequency selection 

(3) Low-frequency independent clock drive 

(4) Wake-up output 

(5) Interrupt output 

14.3 Structure block diagram 

Fieurew64wStruoturewBlmokwDiaera  

LPTMR
INTERFACE

LPTIMER

CPU
APB

LPTMR 
COUNTER

 

LPTMR_REGI
STER

lptmr_k_rst_n

lptmr_kclk lptmr_wkup

lptmr_irq

 

14.4 Functional description 

14.4.1 Direction for use 

(1) Configure LPTMR_PSC register  

(2) Configure LPTMR_WKVAL register  

(3) Configure the CNTEN bit enable module of LPTMR_CR 
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(4) Configure the LPTMR_CR LPTIEN bit to enable interrupts. Enabling it 

allows you to enter the interrupt, otherwise it cannot 

14.5 Register address mapping 

Tablew42wLPTIMERwReeisterwAddresswMappine 

Register name Description Offset address 

LPTMR_CR Cmntrmlwreeister 0x00 

LPTMR_PSC Presoalewreeister 0x04 

LPTMR_WKVAL Wake-upwomuntwReeister  0x08 

LPTMR_SR Statuswreeister 0x0C 

LPTMR_CNT Cmunterwreeister 0x10 

14.6 Register functional description 

14.6.1 Control register (LPTMR_CR) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:2 Reserved 

1 LPTIEN R/W 

Interrupt enable 

0: Disable 

1: Enable 

This bit can only be written after lsi_ready.  

0 CNTEN R/W 

Module enable 

0: Disable 

1: Enable 

This bit can only be written after lsi_ready.  

14.6.2 Prescaler register (LPTMR_PSC) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 PSC R/W 

Prescale select 

Frequency division of 1~65535 can be selected  

0000000000000000: 1 frequency division 

0000000000000001: 1 frequency division 

0000000000000010: 2 frequency division 

0000000000000011: 3 frequency division 

…… 

1111111111111111: 65535 frequency division 
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14.6.3 Wake-up Count Register (LPTMR_WKVAL)  

Offsetwaddress:w0x08 

Resetwvalue:w0x0000wFFFF 

Field Name R/W Description 

31:16 Reserved 

15:0 WKVAL R/W Wakeup value  

14.6.4 Status register (LPTMR_SR) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:3 Reserved 

2 RVU R 

LPTMR Reload Value Update Flag 

When the counter reload value is updated, set 1 by hardware; 

after the counter reload value is updated, clear 0 by hardware; the 

counter reload value is updated only when the RVU bit is cleared 

to 0. 

1 PVU R 

LPTMR Prescaler Value Update Flag 

When the prescaler factor is updated, set 1 by hardware; after the 

prescaler factor is updated, clear 0 by hardware; the prescaler 

factor is updated only when the PVU bit is cleared to 0. 

0 WKFLG R/W 
Interrupt status register 

Write 0 to clear to 0. 

14.6.5 Counter register (LPTMR_CNT) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 CNT R 

CNT count value 

It needs to be read twice, and only when both readings are consistent 

will it be the current count value. 
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15 Watchdog timer (WDT) 

15.1 Independent watchdog 

Nmte:wFmrwindependentwwatoydmes,wtyerewsymuldwbewanwintervalwmfw160μsw

betweenwtwmwfeedinesg 

15.1.1 Introduction 

Tyewindependentwwatoydmewomnsistswmfwanw8-bitwpresoalerwIWDT_PSC,w12-bitw

omunt-dmwnwomunter,w12-bitwrelmadwreeisterwIWDT_RLR,wke.wreeisterwIWDT_KEYw

andwstatuswreeisterwIWDT_SRg 

Tyewindependentwwatoydmewyaswanwindependentwolmokwsmuroe,wandwevenwifwtyew

 asterwolmokwfails,witwiswstillwvalidg 

Tyewindependentwwatoydmewiswapplioablewwyenwanwindependentwenvirmn entwisw

requiredwbutwtyewaoourao.wrequire entwiswnmtwyieyg 

15.1.2 Main characteristics 

(1) Configurable 12-bit down counter 

(2) Driven by a low-frequency independent clock (can work in stop modes)  

(3) After the watchdog is activated, a reset occurs when the counter drops 

to 0x00 

(4) In debug mode, the counter can be configured to stop counting 

15.1.3 Structure block diagram 

Fieurew65wBlmokwdiaera wmfwindependentwwatoydme 

IWDT_INTER
FACE

CPU
APB

IWDT_COUN
TER

 

IWDT_REGIS
TER

iwdt_rstnvr_iwdt_en

clk_lsi
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15.1.4 Functional description 

15.1.4.1 Key register 

Writew0xCCCCwinwtyewke.wreeisterwtmwenablewtyewindependentwwatoydme,wtyenwtyew

omunterwstartswtmwomuntwdmwnwfrm wtyewresetwvaluew0xFFFwandwwyenwtyewomunterw

omuntswtmw0x000,wawresetwwillwbeweeneratedg 

Writew0xAAAAwinwtyewke.wreeister,wandwtyewvaluewmfwtyewrelmadwreeisterwwillwbew

relmadedwtmwtyewomunterwtmwpreventwtyewwatoydmewfrm wresettineg 

Writew0x5555wtmwtyewke.wreeisterwtmwrewritewtyewvaluewmfwtyewpresoalerwreeisterw

andwtyewrelmadwreeisterg 

15.1.4.2 Register access protection 

TyewpresoalerwreeisterwIWDT_PSCwandwrelmadwreeisterwIWDT_RLRwyavewtyew

funotimnwmfwwritewprmteotimngwIfw.muwwantwtmwrewritewtyesewtwmwreeisters,w.muwneedw

tmwwritew0x5555winwtyewke.wreeistergwIfw.muwwritewmtyerwvaluewinwtyewke.wreeister,w

tyewprmteotimnwmfwtyewreeisterwwillwbewstartedwaeaing 

Writew0xAAAAwtmwtyewke.wreeisterwandwtyewwritewprmteotimnwfunotimnwwillwalsmwbew

enabledg 

Tyewpresoalerwreeisterwandwrelmadwreeisterwoanwbewmbservedwtyrmueywtyewstatusw

reeisterg 

15.1.4.3 Direction for use 

Watch dog initialization steps 

(1) Configure the RCC register to enable the IWDT clock; 

(2) Configure the RCC register to enable the LSI clock; 

(3) Enable IWDT by writing 0xCCCC to the IWDT_KEY register; 

(4) Unlock register write protection by writing 0x5555 to the IWDT_KEY 

register; 

(5) Configure the IWDT_PSC register; 

(6) Wait for PVU to be 0; 

(7) Configure the reload register IWDT_RLR; 

(8) Wait for RVU to be 0; 

(9) When feeding the dog, refresh the counter value as the reload value by 

writing 0xAAAA to the IWDT_KEY register. 
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15.2 Window watchdog 

15.2.1 Introduction 

Tyewwindmwwwatoydmewomntainswaw7-bitwfree-runninewdmwnwomunter,wpresoalerwandw

omntrmlwreeisterwWWDT_CR,womnfieuratimnwreeisterwWWDT_CFGwandwstatusw

reeisterwWWDT_SRg 

Tyewwindmwwwatoydmewolmokwom eswfrm wPCLK,wandwtyewomunterwolmokwisw

mbtainedwb.wpre-frequeno.wdivisimnwmfwtyewCKwomunterwolmokw(omnfieuredwb.wtyew

omnfieuratimnwreeister)g 

Tyewwindmwwwatoydmewiswapplioablewwyenwpreoisewti inewiswneededg 

15.2.2 Main characteristics 

(1) Configurable 7-bit down counter 

(2) Configurable window, with a lower limit value of 0x3F, window period 

counting can prevent reset 

(3) A reset occurs when the decrement counter is reduced to 0x3F, that is, 

when T6 jumps to 0 

(4) When the counter value is greater than the window value, the counter 

(with a decrement counter configured) will be reset 

(5) An early wake-up interrupt can be generated when the counter value 

equals 0x40 

(6) In modulation mode, the counter will stop counting 
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15.2.3 Structure block diagram 

Fieurew66wWindmwwWatoydmewStruoturewBlmokwDiaera  

 

15.2.4 Functional description 

Enablewwindmwwwatoydmewti er,wandwtyewresetwomnditimnsware: 

⚫ Wyenwtyewomunterwdrmpswfrm w0x40wtmw0x3F,wawresetwwillwbewmoourg 

⚫ Wyenwtyewomunterwvaluewiswereaterwtyanwtyewvaluewstmredwinwtyewwindmww

reeister,wifwtyewsmftwarewrelmadswtyewomunter,wawresetwwillwmoourg 

15.2.4.1 Enable the watchdog 

Afterwreset,wtyewwatoydmewiswalwa.swolmsedgwSettinewtyewWWDTENwbitwinwtyew

WWDT_CRwreeisterwtmw1wenableswtyewwatoydme,wandwolearinewitwtmw0wdisableswtyew

watoydmegwWyenwtyewwatoydmewiswinwtyewmffwstate,wtyewomunterwstmpswomuntinewandw

revertswtmwtyewdefaultwvalueg  

15.2.4.2 Configuration Protection  

Interruptwenable,wpresoaler,wandwwindmwwomnfieuratimnwoanwmnl.wbewoyaneedw

wyenwtyewwatoydmewiswdisabledg  

15.2.4.3 Window mode 

WINDOWwbitwstmreswtyewwindmwwvalue,wandwtyewfeedinewintervalwmfwtyewWWDTw

watoydmewiswaffeotedwb.wtyewWINDOWwbitg w Ifwfeedinewmoourswwyenwtyewomuntw

valuewiswereaterwtyanwWINDOW,wawresetwwillwmoourg w Tyerefmre,wtyewfeedinew

intervalw ustwbewlesswtyanwmrwequalwtmwtyewWINDOWwvalueg  

15.2.4.4 Feed the dog 

TyewWWDTwfeedinewaotimnwiswtmwdireotl.wlmadwtyewomuntwintmwtyewTOUTwbitwmfwtyew

WWDT_CRwreeister,wandwtyewTOUTwrestartswomuntinewfrm wtyewlmadedwvalue,wasw

WWDT_INTER
FACE

CPU

INT

APB

WWDT_COUN
TER

wwdt_irq

WWDT_REG
ISTER

 wwdt_rest
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symwnwinwtyewfieurewwyerewtyewwindmwwvaluewiswomnfieuredwasw0x0055g  

Fieurew67wTi inewDiaera   

CLK

WIN_MATCH

0xAAAA

Refreshable 

0xAAA9 0xAAA8 0xAAA7 0x0054 0x00530x0055 0x0051 0x0003 0x00000x00010x00020x0052OUT

WWDT_RESET

Non-refreshable

Interrupts 

WWDTwoanwbewomnfieuredwwitywanwinterruptgwWyenwtyewomuntwvaluewreaoyesw

0x40,wanwearl.wwake-upwinterruptwflaewisweeneratedgwWyenwEWIENwiswenabled,wanw

interruptwisweeneratedg w Tyewwake-upwflaewandwinterruptwoanwbewolearedwb.wwritinew

0wtmwtyewEWIFLGwbitwmfwtyewWWDT_SRwreeisterg  

15.2.4.5 Clock 

OnewinputwiswPCLK,wandwtwmwmutputswarewtyewresetwWWDT_RSTwandwtyewinterruptw

WWDT_IRQgwTOUT[6:0]wrepresentswtyewdeore entwomunterwvalue,wandw

WINDOW[6:0]wrepresentswtyewupperwli itwvaluewmfwtyewwindmwgwTyewomunterwvaluew

andwtyewupperwli itwmfwtyewwindmwwoanwbewomnfieuredwb.wtyewuser,wandwtyewlmwerw

li itwmfwtyewwindmwwisw0x3Fg 

Afterwbeinewfrequeno.-dividedwb.wtyewfrequeno.wdivider,wtyewPCLKwserveswaswtyew

omuntinewolmokwmfwtyewdeore entwomuntergwWyenwWWDTENwiswenabled,wWWDTw

beeinswtmwwmrkgwAfterwstartinewwmrk,wtyewvaluewmfwtyewomnfieuratimnwreeisterw

WWDT_CFGwoannmtwbewoyaneedg 

15.2.4.6 Direction for use 

Watch dog initialization steps 

(1) Enable the WWDT clock; 

(2) Configure the frequency division coefficient, window value and 

decrement counter value; 

(3) Configure interrupt enable and NVIC; 

(4) Timed loading of the WWDT_CR register to feed the dog must be done 

during the window period; otherwise, a reset will occur. 

(5) When the counter reaches 0x40, an interrupt is generated, and the 

interrupt handling function is entered to reload the value and clear the 

interrupt flag. 
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15.3 IWDT register address mapping 

Tablew43wIWDTwReeisterwMappine 

Register name Description Offset address 

IWDT_KEY Ke.wreeister 0x00 

IWDT_PSC Presoalewreeister 0x04 

IWDT_RLR Cmunterwrelmadwreeister 0x08 

IWDT_SR Statuswreeister 0x0C 

15.4 IWDT register functional description 

15.4.1 Key register (IWDT_KEY) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 KEY W 

AllmwwAooesswIWDTwReeisterwKe.wValue 

Writinew0x5555w eanswenabledwaooesswtmwIWDT_PSC,wIWDT_RLRwreeistersg 

Wyenwtyewsmftwarewwritesw0xAAAA,witw eanswtmwexeoutewtyewrelmadwomunter,w

wyioywrequireswatwleastw4wLSI_CLKwwriteswtmwpreventwtyewwatoydmewfrm w

resettineg 

Writew0xCCCCwtmwenablewtyewwatoydmew(tyewyardwarewwatoydmewisw

unrestriotedwb.wtyiswom  andwwmrd)gwOnoewawwatoydmewiswturnedwmn,witwoannmtw

bewturnedwmffgwOnl.wb.wresettinewoanwitwbewturnedwmffg 

15.4.2 Prescaler register (IWDT_PSC) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0007 

Field Name R/W Description 

31:3 Reserved 

2:0 PSC R/W 

PresoalerwFaotmrwCmnfieure 

Suppmrtwwritewprmteotimnwfunotimn;wwyenwwritinew0x5555wtmwtyewIWDT_KEYw

reeister,witwiswallmwedwtmwaooesswtyewreeister;winwtyewprmoesswmfwwritinewtmwtyisw

reeister,wmnl.wwyenwPVU=0wfmrwIWDT_SRwreeister,woanwtyewpresoalerwfaotmrw

bewoyaneed;winwtyewprmoesswmfwreadinewtyiswreeister,wmnl.wwyenwPVU=0,woanw

tyewread-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 
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15.4.3 Counter reload register (IWDT_RLR) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0FFF 

Field Name R/W Description 

31:12 Reserved 

11:0 RLR R/W 

WatoydmewCmunterwRelmadwValuewSetup 

Itwsuppmrtswwritewprmteotimnwfunotimnwandwdefineswtyewvaluewlmadedwtmwtyew

watoydmewomunterwwyenw0xAAAAwiswwrittenwtmwIWDT_KEYwreeister;winwtyew

prmoesswmfwwritinewtyiswreeister,wtyiswreeisterwoanwbew mdifiedwmnl.wwyenw

RVU=0gwInwtyewprmoesswmfwreadinewtyiswreeister,wmnl.wwyenwRVU=0winw

IWDT_SRwreeister,woanwtyewreadwvaluewbewvalidg 

Tyewwatoydmewti emutwo.olewoanwbewoaloulatedwb.wtyewrelmadwvaluewandwolmokw

presoalerwvalueg 

15.4.4 Status register (IWDT_SR) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w0000 

15.5 WWDT register address mapping 

Tablew44wWWDTwReeisterwAddresswMappine 

Register name Description Offset address 

WWDT_CR Cmntrmlwreeister 0x00 

WWDT_CFG Cmnfieuratimnwreeister 0x04 

WWDT_SR Statuswreeister 0x08 

15.6 WWDT register functional description 

Tyesewperipyeralwreeisterswoanwbewmperatedwb.wyalfwwmrdw(16wbits)wmrwwmrdw(32w

bits)g 

15.6.1 Control register (WWDT_CR) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w007F 

Field Name R/W Description 

31:2 Reserved 

1 RVU R 

WatoydmewCmunterwRelmadwValuewUpdatewFlae 

Wyenwtyewomunterwrelmadwvaluewiswupdated,wsetw1wb.wyardware;wafterwtyew

omunterwrelmadwvaluewiswupdated,wolearw0wb.wyardware;wtyewomunterw

relmadwvaluewiswupdatedwmnl.wwyenwtyewRVUwbitwiswolearedwtmw0g 

0 PVU R 

WatoydmewPresoalerwValuewUpdatewFlae 

Wyenwtyewpresoalerwfaotmrwiswupdated,wsetw1wb.wyardware;wafterwtyew

presoalerwfaotmrwiswupdated,wolearw0wb.wyardware;wtyewpresoalerwfaotmrwisw

updatedwmnl.wwyenwtyewPVUwbitwiswolearedwtmw0g 
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Field Name R/W Description 

31:8 Reserved 

7 WWDTEN R/S 

WindmwwWatoydmewEnable 

Tyiswbitwiswsetwtmw1wb.wsmftwarewandwoanwbewolearedwb.wyardwarewmnl.w

afterwresetgwWyenwWWDTEN=1,wWWDTwoanweeneratewawresetg 

0:wDisable 

1:wEnable 

6:0 TOUT R/W 

Dmwnwomunter  

Stmrewtyewvaluewmfwtyewwatoydmewomunter,wwyioywdeoreaseswmnoew

ever.w(4096*2PSC[1:0])wpolkwo.olegwAwresetwmoourswwyenwitwiswreduoedw

frm w0x40wtmw0x3Fg 

15.6.2 Configuration register (WWDT_CFG) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w01FF 

Field Name R/W Description 

31:10 Reserved 

9 EWIEN R/W 

Earl.wWakeupwInterruptwEnable 

0:wMeanineless 

1:wAnwinterruptwisweeneratedwwyenwtyewomunterwvaluewreaoyesw0x40;wtyisw

interruptwoanwmnl.wbewomnfieuredwwyenwWWDTwiswnmtwenabledg  

8:7 PSC R/W 

Ti erwBasewPresoalerwFaotmrwCmnfieure 

Dividewtyewfrequeno.wmnwtyewbasiswmfwPCLK1/4096 

00:wNmwfrequeno.wdivisimn 

01:w2wfrequeno.wdivisimn 

10:w4wfrequeno.wdivisimn 

11:w8wfrequeno.wdivisimn 

Tyiswpresoalerwoanwmnl.wbewomnfieuredwwyenwWWDTwiswnmtwenabledg  

6:0 WINDOW R/W 

WindmwwValuewSetup 

Tyiswwindmwwvaluewisw7wbits,wwyioywiswusedwtmwom parewwitywtyewdmwnw

omuntergwTyiswwindmwwvaluewoanwmnl.wbewomnfieuredwwyenwWWDTwiswnmtw

enabledg  

15.6.3 Status register (WWDT_SR) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:1 Reserved 

0 EWIFLG RC_W0 

Earl.wWakeupwInterruptwOoourwFlae 

0:wNmtwmoourred 

1:wWyenwtyewomunterwvaluewreaoyesw0x40,wsetw1wb.wyardware;wifwtyew

interruptwiswnmtwenabled,wtyewbitwwillwalsmwbewsetwtmw1g 

Itwoanwbewolearedwb.wwritinew0wb.wsmftwarewWritinew1wtmwtyiswbitwisw

invalidg 
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16 Universal Synchronous/Asynchronous 

Transceiver (USART/UART) 

16.1 Full Name and Abbreviation Description of Terms 

Tablew45wFullwNa ewandwAbbreviatimnwDesoriptimnwmfwTer s 

Full name in English English abbreviation 

ClearwtmwSend CTS 

RequestwtmwSend RTS 

MmstwSienifioantwBit MSB 

LeastwSienifioantwBit LSB 

Guard GRD 

Overrun OVR 

16.2 Introduction 

USARTw(universalws.noyrmnmus/as.noyrmnmuswtransoeiver)wiswawserialw

om  unioatimnwdevioewtyatwoanwflexibl.wexoyaneewfull-duplexwandwyalf-duplexw

datawwitywexternalwdevioes,wandw eetswtyewrequire entswmfwexternalwdevioeswfmrw

industr.wstandardwNRZwas.noyrmnmuswserialwdatawfmr atgwUSARTwalsmwmfferswaw

widewraneewmfwbaudwratewmptimnsg 

USARTwnmtwmnl.wsuppmrtswtyewstandardwas.noyrmnmuswtransoeiverw mdewbutwalsmw

suppmrtsws.noyrmnmuswmne-wa.wom  unioatimnwandwsm ewmtyerwserialwdataw

exoyaneew mdes,wsuoywaswLINwprmtmomlw mdewandw mde wmperatimnw

(CTS/RTS),witwalsmwsuppmrtsw ulti-prmoessmrwom  unioatimng 

USARTwalsmwsuppmrtswDMAwfunotimnwtmwrealizewyiey-speedwdatawom  unioatimng 

16.3 Main characteristics 

(1) Full-duplex asynchronous communication 

(2) Single-line half-duplex communication 

(3) NRZ standard format 

(4) Characteristics of programmable serial port: 

⚫ Datawbit:w7,8wmrw9wbits 

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

⚫ Suppmrtw1wandw2wstmpwbits 

(5) Check control 
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⚫ Trans itwtyewoyeokwbit 

⚫ Cyeokwtyewreoeivedwdata 

(6) Supports 8x/16x oversampling rate  

(7) Programmable high or low priority 

(8) Independent transmitter and receiver enable bit 

(9) Can switch TX/RX pins 

(10) Programmable baud rate generator, with the USART baud rate up to 

8Mbits, UART baud rate up to 4Mbits 

(11) Multiprocessor communication: 

⚫ Ifwtyewaddresswdmeswnmtw atoy,witwwillwenterwtyew utew mde 

⚫ Wakewupwfrm w utew mdewtyrmueywidlewbuswdeteotimnwmrwaddresswflaew

deteotimn 

(12) Automatic baud rate detection 

(13) Synchronous transmission mode 

(14) Generation and detection of LIN break frame 

(15) Receive frame error detection  

(16) Hardware parity detection 

(17) 1/16 bit noise detection  

(18) Support hardware flow control and RS485 driver enable 

(19) DMA can be used for continuous communication 

(20) Support ModBus communication 

⚫ Ti emutwdeteotimn 

⚫ CR/LFwoyaraoterwreomenitimn 

(21) Status flag bit: 

⚫ Trans issimnwdeteotimnwflae:wTyewtrans itwreeisterwiswe pt.,wtyew

reoeivewreeisterwiswnmtwe pt.,wandwtrans issimnwiswom pleted 

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

errmr 

(22) Multiple interrupt sources: 

⚫ Tyewtrans itwreeisterwiswe pt. 

⚫ Trans issimnwom pleted 

⚫ CTSwoyaneed 

⚫ Tyewreoeivewreeisterwiswnmtwe pt. 

⚫ Parit.woyeokwerrmr 

⚫ LINwbreakwdeteotimn 

⚫ Nmisewerrmr 
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⚫ Overrunwerrmr 

⚫ Fra ewerrmr 

⚫ Failedwtmwreoeivewinterruptwmnwti e 

⚫ Character match 

16.4 Structure block diagram 

Fieurew68wUSARTwStruoturewBlmokwDiaera  

A
PB
 
in
t
er
f
ac
e

Receive data buf

Register receive/
transmit 

configuration

Transmit data buf

Receive shift 
register

Receive FSM

Transmit shift 
register 

Transmit FSM

TX

RX

S
W

A
P

CK

CTS

RTS/DE
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16.5 Functional description 

Tablew46wUSARTwPinwDesoriptimn 

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 

16.5.1 Single-line half-duplex communication 

HDSELwbitwmfwUSART_CR3wreeisterwdeter ineswwyetyerwtmwenterwtyewsinele-linew

yalf-duplexw mdeg 

WyenwUSARTwenterswsinele-linewyalf-duplexw mde: 

⚫ TyewCLKENwbitwandwLINENwbitwinwtyewUSART_CR2wreeisterw ustwbew

olearedwtmw0g  

⚫ RXwpinwiswdisabledg 

⚫ TXwpinwsymuldwbewomnfieuredwaswmpen-drainwmutputwandwomnneotedwwityw

RXwpinwinsidewtyewoyipg 

⚫ Trans ittinewdatawandwreoeivinewdatawoanwnmtwbewoarriedwmutwatwtyew

sa ewti egwTyewdatawoannmtwbewreoeivedwbefmrewtye.warewtrans ittedgw

Tmwreoeivewdata,wenablewreoeivinewoanwbewturnedwmnwmnl.wafterwTCFLGw

bitwmfwUSART_SRwreeisterwiswsetwtmw1g 

⚫ Ifwtyerewiswdatawomllisimnwmnwtyewbus,wsmftwarewiswrequiredwtmw anaeew

tyewdistributedwom  unioatimnwprmoessg 

16.5.2 Frame format 

Tyewfra ewfmr atwmfwdatawfra ewiswomntrmlledwb.wUSART_CR1wreeister 

⚫ Mwbitwomntrmlswtyewoyaraoterwlenety,wwyioywoanwbewsetwtmw7,8wmrw9wbits 

⚫ TyewPCENwbitwomntrmlswwyetyerwtmwenablewtyewoyeokwbit 

⚫ TyewPSELwbitwomntrmlswtyewoyeokwbitwtmwdeter inewifwitwiswmddwmrweven 

Tablew47wUSARTwFra ewFmr at 

M bit PCEN bit USART data frame 

00 0 Startwbit+8-bitwdata+stmpwbit 

00 1 Startwbit+7-bitwdata+mdd-evenwparit.woyeokwbit+stmpwbit 

01 0 Startwbit+9-bitwdata+stmpwbit 
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M bit PCEN bit USART data frame 

01 1 Startwbit+8-bitwdata+mdd-evenwparit.woyeokwbit+stmpwbit 

10 0 Startwbit+7-bitwdata+stmpwbit 

10 1 Startwbit+6-bitwdata+parit.woyeokwbit+stmpwbit 

Nmte:wOnl.wUSARTwsuppmrtswawoyaraoterwlenetywmfw7woyaraotersg 

Configurable stop bit 

2wdifferentwstmpwbitswoanwbewomnfieuredwtyrmueywSTOPwbitwmfwUSART_CR2w

reeisterg 

⚫ 1wstmpwbit:wTyewdefaultwstmpwbit 

⚫ 2wstmpwbits:wUsedwinwnmr alw mde,wsinele-linew mdewandwyardwarewflmww

omntrmlw mde 

Check bit 

PSELwbitwmfwUSART_CR1wdeter ineswtyewparit.woyeokwbit;wwyenwPSEL=0,witwisw

evenwparit.woyeok,wmnwtyewomntrar.,witwiswmddwparit.woyeokg 

⚫ Evenwoyeok:wWyenwtyewnu berwmfwfra ewdatawandwoyeokwbitw'1'wisweven,w

tyewevenwoyeokwbitwisw0;wmtyerwisewitwisw1g 

⚫ Oddwoyeok:wWyenwtyewnu berwmfwfra ewdatawandwoyeokwbitw'1'wisweven,w

tyewmddwoyeokwbitwisw1;wmtyerwisewitwisw0g 

⚫ Cyeokweeneratimn:wWyenwtrans ittinewdata,wsetwPCENwbitwmfw

USART_CR1wreeister,wandwtyewoyeokwbitwwillwreplaoewtyewMSBwbitwmfwtyew

datawandwbewtrans ittedg 

⚫ Parit.woyeok: 

- Ifwtyewparit.woyeokwfails,wtyewPEFLGwflaewbitwmfwUSART_SRwreeisterw

willwbewsetg 

- Ifwtyewoyeokwomntrmlwiswenabled,womrrespmndinewinterruptwwillwbew

trieeeredgw  

16.5.3 Transmitter 

WyenwTENwbitwmfwtyewreeisterwUSART_CR1wiswset,wtyewtrans itwsyiftwreeisterwwillw

mutputwdatawtyrmueywTXwpinwandwtyewomrrespmndinewolmokwpulseswwillwbewmutputw

tyrmueywCKwping 

16.5.3.1 Character transmission 

Durinewtrans issimnwperimdwmfwUSART,wtyewleastwsienifioantwbitwmfwtyewdatawwillwbew

 mvedwmutwb.wTXwpinwfirstgwInwtyisw mde,wUSART_DRwreeisterwyaswawbufferw

betweenwtyewinternalwbuswandwtyewtrans itwsyiftwreeisterg 

Awdatawfra ewiswom pmsedwmfwtyewstartwbit,woyaraoterwandwstmpwbit,wsmwtyerewiswaw

lmw-levelwstartwbitwinwfrmntwmfweaoywoyaraoter;wtyenwtyerewiswawyiey-levelwstmpwbitw

wymsewnu berwiswomnfieurableg 
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Transmission configuration steps 

(1) Set UEN bit of USART_CR1 register to enable USART 

(2) Decide the word length by setting M bit of USART_CR1 register 

(3) Decide the number of stop bits by setting STOP bit of USART_CR2 

register 

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

USART_CR3 register 

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

(6) Enable TEN bit in USART_CR1 register, and transmit an idle frame 

(7) Write data to USART_DR register (if DMA is not enabled, repeat step 7 

for each byte to be transmitted) 

(8) Wait for TCFLG bit of USART_SR register to be set to 1, indicating 

transmission completion 

Nmte:wTENwbitwoannmtwbewresetwdurinewdatawtrans issimn;wmtyerwise,wtyewdatawmnwTXwpinwwillwbewdestrm.ed,w

wyioywiswbeoausewifwtyewbaudwrateweeneratmrwstmpswomuntine,wtyewdatawbeinewtrans ittedwwillwbewlmstg 

16.5.3.2 Single-byte communication 

TXBEFLGwbitwoanwbewolearedwtmw0wb.wwritinewtmwUSART_DRwreeistergwWyenwtyew

TXBEFLGwbitwiswsetwb.wyardware,wtyewsyiftwreeisterwwillwreoeivewtyewdataw

transferredwfrm wtyewdatawtrans itwreeister,wtyenwtyewdatawwillwbewtrans itted,wandw

tyewdatawtrans itwreeisterwwillwbewolearedgwTyewnextwdatawoanwbewwrittenwinwtyew

datawreeisterwwitymutwmverwritinewtyewprevimuswdatag 

(1) If TXBEIEN in USART_CR1 register is set to 1, an interrupt will be 

generated. 

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

save the data to the DATA 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, TCFLG 

bit will be set to 1; at this time if TCIEN bit in USART_CR1 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 TCFLG to 1. 
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16.5.3.3 Break frame 

Tyewbreakwfra eswarewreeardedwtmwallwreoeivew'0'wwityinwmnewfra ewperimdgwOnew

breakwfra ewoanwbewtrans ittedwb.wsettinewtyewSBKwbitwmfwUSART_CR1wreeister,w

andwtyewlenetywmfwtyewbreakwfra ewiswdeter inedwb.wtyewMwbitwmfwUSART_CR1w

reeistergwIfwtyewSBKwbitwiswset,wafterwom pletimnwmfwtrans issimnwmfwourrentwdata,w

tyewTXwlinewwillwtrans itwawbreakwfra e,wandwafterwom pletimnwmfwtrans issimnwmfw

breakwfra e,wtyiswbitwwillwbewresetgwAtwtyewendwmfwtyewbreakwfra e,wtyewtrans itterw

insertswmnewmrwtwmwstmpwbitswtmwrespmndwtmwtyewstartwbitg 

Nmte:wIfwtyewSBKwbitwiswresetwbefmrewtrans issimnwmfwtyewbreakwfra ewstarts,wtyewbreakwfra ewwillwnmtwbew

trans ittedgwTmwtrans itwtwmwomnseoutivewbreakwfra es,wtyewSBKwbitwsymuldwbewsetwafterwtyewstmpwbitwmfwtyew

previmuswdisomnneotimnws. bmlg 

16.5.3.4 Idle frame 

Tyewidlewfra ewiswreeardedwaswawom pletewdatawfra ewom pmsedwentirel.wmfw'1',w

fmllmwedwb.wtyewstartwbitwmfwtyewnextwfra ewomntaininewtyewdatagwSetwTENwbitwmfw

USART_CR1wreeisterwtmw1wandwmnewidlewfra ewoanwbewtrans ittedwbefmrewtyewfirstw

datawfra eg 

16.5.4 Receiver 

16.5.4.1 Character receiving 

DurinewreoeivinewperimdwmfwUSART,wRXwpinwwillwfirstwintrmduoewtyewleastwsienifioantw

bitwmfwtyewdatagwInwtyisw mde,wUSART_DRwreeisterwyaswawbufferwbetweenwtyew

internalwbuswandwtyewreoeivewsyiftwreeistergwTyewdatawiswtrans ittedwtmwtyewbufferw

bitwb.wbitgwWyenwfull.wreoeivinewtyewdata,wtyewomrrespmndinewreoeivewreeisterwiswnmtw

e pt.,wtyenwtyewuserwoanwreadwUSART_DRg 

Receiving configuration steps 

(1) Set UEN bit of USART_CR1 register to enable USART 

(2) Decide the word length by setting M bit of USART_CR1 register 

(3) Decide the number of stop bits by setting STOP bit of USART_CR2 

register 

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

USART_CR3 register 

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

(6) Set REN bit of USART_CR1 to enable receiving 

Nmte: 

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

will be lost. 
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(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_DR register, the RXBNEFLG bit 

of USART_SR 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_DR register 

by software or by writing 0. 

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

will be set to 1, and can be cleared to 0 by reading the data register by DMA. 

16.5.4.2 Break frame 

Wyenwtyewreoeiverwreoeiveswawbreakwfra e,wUSARTwwillwyandlewitwaswreoeivinewaw

fra ewerrmrg 

16.5.4.3 Idle frame 

Wyenwtyewreoeiverwreoeiveswanwidlewfra e,wUSARTwwillwyandlewitwaswreoeivinewanw

mrdinar.wdatawfra e;wifwIDLEIENwbitwmfwUSART_CR1wiswset,wanwinterruptwwillwbew

eeneratedg 

16.5.4.4 Oversampling rate 

OSMCFGwbitwmfwUSART_CR1wreeisterwdeter ineswtyewmversa plinewrateg 
Ifwtyewmversa plinewratewisw8wti eswmfwtyewbaudwrate,wtyewspeedwiswyieyer,wbutwtyew
olmokw tmleranoew isw s allergw Ifw itw isw 16w ti es,w tyew speedw isw lmwer,w butw tyew olmokw
tmleranoewiswbieeerg 

Nmte:wOnl.wUSARTwsuppmrtswanw8xwsa plinewrateg 

16.5.4.5 Overrun error 

WyenwRXBNEFLGwbitwmfwUSART_SRwreeisterwiswsetwtmw1wandwawnewwoyaraoterwisw

reoeivedwatwtyewsa ewti e,wanwmverrunwerrmrwwillwbewoausedgwOnl.wafterwRENwisw

reset,woanwtyewdatawbewtransferredwfrm wtyewsyiftwreeisterwtmwDATAwreeistergwAfterw

tyewb.tewiswreoeived,wtyewRXBNEFLGwbitwwillwbewsetwtmw1gwTyiswbitwneedswtmwbew

resetwbefmrewreoeivinewtyewnextwdatawmrwservioinewtyewprevimuswDMAwrequest;w

mtyerwise,wanwmverrunwerrmrwwillwmoourg 

When an overrun error occurs 

⚫ TyewOREFLGwbitwmfwUSART_SRwiswsetwtmw1 

⚫ TyewdatawinwDATAwreeisterwwillwnmtwbewlmst 

⚫ Tyewdatawinwtyewsyiftwreeisterwprevimusl.wreoeivedwwillwbewmverwritten,w

butwtyewdatawreoeivedwlaterwwillwnmtwbewsaved 

⚫ IfwRXBNEIENwbitwmrwEIENwbitwmfwUSART_CR1wiswset,wanwinterruptwwillwbew

eenerated 

⚫ WyenwOREFLGwbitwiswset,witw eanswtyerewarewdatawlmstgwTyerewarewtwmw

pmssibilities: 
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- WyenwRXBNEFLG=1,wtyewprevimuswvalidwdatawiswstillwmnwDATAw

reeister,wandwoanwbewread 

- WyenwRXBNEFLG=0,wtyerewiswnmwvalidwdatawinwDATAwreeister 

⚫ TyewOREFLGwbitwoanwbewresetwb.wreadinewUSART_SRwandw

USART_DRwreeisters 

16.5.4.6 Noise error 

Wyenwnmisewiswdeteotedwinwtyewreoeivinewprmoesswmfwtyewreoeiver: 

⚫ SetwNEFLGwflaewmnwtyewrisinewedeewmfwRXBNEFLGwbitwmfwUSART_SRw

reeister 

⚫ Invalidwdatawiswtrans ittedwfrm wtyewsyiftwreeisterwtmwUSART_DRw

reeister 

⚫ Inwsinele-wb.tewom  unioatimn,wnmwinterruptwwillwbeweenerated,wbutwinw

 ulti-bufferwom  unioatimn,wanwinterruptwwillwbeweeneratedwb.wsettinew

tyewEIENwbitwmfwUSART_CR3wreeister 

16.5.4.7 Frame error 

Ifwtyewstmpwbitwiswnmtwreoeivedwandwreomenizedwatwtyewexpeotedwreoeivinewti ewduew

tmwexoessivewnmisewmrwlaokwmfws.noyrmnizatimn,wawfra ewerrmrwwillwbewdeteotedg 

Wyenwawfra ewerrmrwiswdeteotedwb.wtyewreoeiverwinwtyewreoeivinewprmoess: 

⚫ SetwtyewFEFLGwbitwmfwUSART_SRwreeister 

⚫ Invalidwdatawiswtrans ittedwfrm wtyewsyiftwreeisterwtmwUSART_DRw

reeister 

⚫ Inwsinele-wb.tewom  unioatimn,wnmwinterruptwwillwbeweenerated,wbutwinw

 ulti-bufferwom  unioatimn,wanwinterruptwwillwbeweeneratedwb.wsettinew

tyewEIENwbitwmfwUSART_CR3wreeister 

16.5.5 TX and RX pin swap  

TyewTX/RXwpinwfunotimnswoanwbewswappedwb.wenablinewtyewSWAPENwbitwinwtyew

USART_CTLR1wreeistergwAfterwenabline,wtyewfunotimnswmfwtyewTXwandwRXwpinswarew

swapped 

16.5.6 Baud rate generator 

Tyewbaudwrateswmfwtyewreoeiverwandwtrans itterwinwtyewinteeerwandwdeoi alw

reeisterswmfwtyewUSARTDIVwsymuldwbewsetwtmwbewtyewsa eg 

𝑇𝑋 𝑅𝑋⁄ 𝑏𝑎𝑢𝑑 =
𝑓𝐶𝐾

8 × (2 − OSMCFG) × 𝑈𝑆𝐴𝑅𝑇𝐷𝐼𝑉
 

TyiswfCKwreferswtmwtyewolmokwfmrwperipyeralwdevioesg 

AfterwwritinewtmwUSART_BRR,wtyewbaudwratewomunterwwillwbewreplaoedwb.wtyewneww

valuewmfwtyewbaudwratewreeisterg w Tyerefmre,wtyewvaluewmfwtyewbaudwratewreeisterw

oannmtwbewoyaneedwdurinewom  unioatimng w USARTw ustwbewenabledwafterwtyew

s.ste wolmokwiswenabledwinwtyewolmokwomntrmlwunitg  
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Tablew48wBaudwRatewErrmrwCaloulatimnw(USART_PCLKw=w64MHz)  

Baud rate (bps)  Actual Value BRR (decimal)  Error rate  

2400 2399g97 26667 0g0012w% 

9600 9599g52 6667 0g005w% 

19200 19201g92 3333 0g01w% 

57600 57605g76 1111 0g01w% 

115200 115107g9 556 0g08w% 

230400 230215g83 278 0g08w% 

460800 457142g86 139 0g08w% 

921600 927536 69 0g6w% 

2250000 2285714g3 28 1g6w% 

16.5.7 Automatic baud rate detection 

Wyenwawoyaraoterwiswreoeived,wUSARTwoanwdeteotwandwautm atioall.wsetwtyew

valuewmfwtyewUSART_BRRwreeistergwAutm atiowbaudwratewdeteotimnwfunotimnsw

wyenwtyewom  unioatimnwspeedwmfwtyews.ste wiswunknmwn,wtyewolmokwsmuroewwityw

lmwwpreoisimnwiswused,wmrwtyewolmokwdeviatimnwiswnmtw easuredwtmwmbtainwtyew

omrreotwbitwrategwTyewolmokwsmuroew ustwbewom patiblewwitywtyewexpeotedw

om  unioatimnwspeedg 

Awnmn-zermwbaudwratew ustwbewwrittenwfmrwinitializatimn;womnfir wtyewoyaraoterw

omntent,wandwtyenwenablewautm atiowbaudwratewdeteotimngwTyewoyaraoterwomntentw

oanwbew0x55wmrw0x155gwFirstwdeteotwtyewbaudwratewmfwtyewstartwbit,wtyenwdeteotwtyew

baudwratewatwtyewendwmfwBitw0wdata,wandwfinall.wdeteotwtyewbaudwratewatwtyewendwmfw

Bitw6wdatagwTakewsa pleswmfwBitw0,wbitsw1wtmw6wandwBitw6wrespeotivel.gwDurinewtyew

autm atiowbaudwratewdeteotimnwprmoess,wtyewreoeivedwoyaraoterwfra ewwillwbew

oyeokedgwIfwtyewfinalwoyeokwresultwiswnmtwtyewexpeotedwvaluewmfw0x55,wanwautm atiow

baudwratewdeteotimnwerrmrwwillwbeweenerated;w eanwyile,wifwtyewupdatedwbaudwratew

valuewiswnmtwbetweenw16wandw65535(atw16wti eswmversa pline),wnmrwwityinw8wandw

65,536wolmokwo.olesw(atw8wti eswmversa pline),wanwautm atiowbaudwratewdeteotimnw

errmrwwillwalsmwbeweeneratedg  

ABENwbitwmfwUSART_CR2wreeisterwdeter ineswwyetyerwtmwenablewautm atiow

baudwratewdeteotimngwAfterwtyewautm atiowbaudwratewdeteotimnwiswenabled,wwaitwfmrw

tyewfirstwoyaraoterwmnwRXwlinegwAfterwdeteotimn,wtyewABCFLGwflaewbitwmfw

USART_SRwreeisterwwillwbewsetg 

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 ABERRFLG flag bit will be set. This situation can also 

happen if the communication speed and automatic baud rate detection are not compatible. 



 

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 211 

(2) RXBNEFLG interrupt will be generated after detection. 

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

(writing a 0). 

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

may be damaged. 

16.5.8 Multi-processor Communication(Only supported by USART) 

Inw ulti-prmoessmrw om  unioatimn,w  ultiplew USARTsw arew omnneotedw tmw fmr w aw

netwmrkgwInwtyiswnetwmrk,wtwmwdevioeswom  unioatewwityweaoywmtyer,wandwtyew utew

 mdewoanwbewenabledwfmrwmtyerwdevioeswnmtwpartioipatinewinwtyewom  unioatimnwinw

mrderw tmw reduoew tyew burdenw mfw USARTgw Inw  utew  mde,w tyew LINENw bitw mfw

USART_CR2wreeister,wandwtyewHDSELwbitwmfwUSART_CR3wreeisterwarewoleared,w

an.wreoeivewstatewbitwwillwnmtwbewset,wandwallwreoeivewinterruptswwillwbewdisabledg 

Wyenw utew mdewiswenabled,wtyerewarewtwmwwa.swtmwexitwtyew utew mde: 

(1) WKSEL bit is cleared and the bus is idle to exit the mute mode. 

(2) WKSEL bit is set and after receiving the address flag, it can exit the 

mute mode. 

Idle bus detection (WKSEL=0) 

WyenwRXWFMUTEw isw setw tmw1,wUSARTwentersw tyew utew mde,wandw itw oanwbew
wakenwupwfrm wtyew utew mdewwyenwanwidlewfra ewiswdeteoted,w eanwyile,wtyew
RXWFMUTEw bitw willw bew olearedw b.w tyew yardwaregw RXWFMUTEw oanw alsmw bew
olearedwb.wsmftwareg 

Fieurew70wIdlewBuswExitwMutewMmde 

RX

Mute mode Normal modeRWU

RXNEFLG Set to 1 by 
hardware

Idle frame 
detected

Set to 1 by 
RWU

Data 1 Data 2 Data 3 Data 4Idle frame

 

Address flag detection (WKSEL=1) 

Ifw tyewaddressw flaewbitw isw1,w tyisw b.tew isw reeardedwasw tyew addressgwTyewstmraeew
addresswmfwlmwerwfmurwbitswmfwtyewaddresswb.teswwillwfirstwbewom paredwwitywitswmwnw
addresswwyenw tyewreoeiverw reoeivesw tyewaddresswb.tegw Ifw tyewaddresseswdmwnmtw
 atoy,wtyewreoeiverwwillwenterwtyew utew mdegwIfwtyewaddressesw atoy,wtyewreoeiverw
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willwwakewupwfrm wtyew utew mdewandwbewread.wtmwreoeivewtyewnextwb.tegw Ifw tyew
addresswb.tewiswreoeivedwaeainwafterwexitinewtyew utew mde,wbutwtyewaddresswdmesw
nmtw atoywitswmwnwaddress,wtyewreoeiverwwillwenterwtyew utew mdewaeaing 

Fieurew71wAddresswFlaewExitwMutewMmde 

RX

Mute mode
Normal mode

Mute mode
RWU

 Unmatched 
address 

Matched 
address

 Unmatched 
address Set to 1 by 

RWU

Data 
1

Address 
1

Data 
2

Address 
3

Address 
2

Data 
3

Data 
4

RXNEFLG Set to 1 
by hardware

 

16.5.9 Synchronous Mode (Only supported by USART) 

Tyews.noyrmnmusw mdewsuppmrtswfullwduplexws.noyrmnmuswserialwom  unioatimnw
inw asterw mde,w andw yasw mnew mrew sienalw linewUSART_CKwwyioyw oanw mutputw
s.noyrmnmuswolmokwtyanwtyewas.noyrmnmusw mdeg 
CLKENwbitwmfwUSART_CR2wreeisterwdeoideswwyetyerw tmwenterw tyews.noyrmnmusw
 mdeg 
WyenwUSARTwenterswtyews.noyrmnmusw mde: 

⚫ Tyew LINENw bitw mfw USART_CR2w reeister,w andw HDSELw bitsw mfw
USART_CR3wreeistersw ustwbewoleared 

⚫ Tyewstartwbitwandwstmpwbitwmfwtyewdatawfra ewyavewnmwolmokwmutput 
⚫ Wyetyerwtyewlastwdatawbitwmfwtyewdatawfra eweenerateswUSART_CKwolmokw
iswdeter inedwb.wLBCLwbitwmfwtyewreeisterwUSART_CR2 

⚫ Tyew olmokw pmlarit.w mfw USART_CKw isw deoidedw b.w CPOLw bitw mfw
USART_CR2wreeister 

⚫ TyewpyasewmfwUSART_CKwiswdeoidedwb.wtyewCPHAwbitwmfwUSART_CR2 
⚫ TyewexternalwCKwolmokwoannmtwbewaotivatedwwyenwtyewbuswiswidlewmrwtyew
fra ewiswdisomnneoted 

Fieurew72wUSARTwS.noyrmnmuswTrans issimnwExa ple 

Clock input

Data output

Data input

RX

TX

CK

USART Slave
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Fieurew73wUSARTwS.noyrmnmuswTrans issimnwTi inewDiaera w(M=10) 

M=10(7bit 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)

 

Fieurew74wUSARTwS.noyrmnmuswTrans issimnwTi inewDiaera w(M=00) 

M=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)

 

Fieurew75wUSARTwS.noyrmnmuswTrans issimnwTi inewDiaera w(M=01) 

M=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
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16.5.10 LIN mode 

LINENwbitwmfwUSART_CR2wreeisterwdeoideswwyetyerwtmwenterwLINw mdeg 

WyenwenterinewLINw mde: 

⚫ Eaoywdatawfra ewinoludesw8wdatawbitswandw1wstmpwbit 

⚫ TyewOSMCFGwbitwmfwtyewreeisterwmfwUSART_CR1,wCLKENwbitwandwmfw

USART_CR2wreeisterwandwHDSELwbitwandwSTOPwbitwmfwUSART_CR3w

reeisterwneedwtmwbewolearedwtmw0g 

InwLINw asterw mde,wUSARTwoanweeneratewbreakwfra e,wandwtyewdeteotimnw

lenetywmfwbreakwfra ewoanwbewsetwtmw10wmrw11wbitswtyrmueywLBDLwbitwmfw

USART_CR2gwTyewbreakwfra ewdeteotimnwoirouitwiswindependentwmfwUSARTw

reoeiver,wandwwyetyerwinwidlewstatewmrwinwdatawtrans issimnwstate,wRXwpinwoanw

deteotwtyewbreakwfra e,wandwtyewLBDFLGwbitwmfwUSART_SRwreeisterwiswsetwtmw1;w

atwtyiswti e,wifwtyewLBDIENwbitwmfwUSART_CR2wiswenabled,wanwinterruptwwillwbew

eeneratedg 

Detection of break frame in idle state 

Inwidlewstate,wifwawbreakwfra ewiswdeteotedwmnwRXwpin,wtyewreoeiverwwillwreoeivewaw

datawfra ewmfw0wandweeneratewFEFLGwerrmrg 

Fieurew76wBreakwFra ewDeteotimnwinwIdlewState 

RX

FEFLG

Data 1 Data 2
Idle 
frame

Data 3Break frame Data 4

USART_DR 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 
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Fieurew77wBreakwFra ewDeteotimnwinwDatawTrans issimnwState 

RX

FEFLG

Data 1
Data 
2

Data 3Break frame Data 4

USART_DR Data 1 Data 3Data 2 Data 4

LBDFLG

Data 
2

 

16.5.11 Hardware Flow Control and RS485 Drive Enable (Only supported 

by USART) 

Tyewfunotimnwmfwyardwarewflmwwomntrmlwiswtmwomntrmlwtyewserialwdatawflmwwbetweenw

twmwdevioeswtyrmueywnCTSwpinwandwnRTSwping 

Fieurew78wHardwarewFlmwwCmntrmlwbetweenwTwmwUSARTs 

Transmit circuit

USART1

Receive circuit

Receive circuit

Transmit circuit

USART2

TX RX

TXRX

nCTS

nRTS

nRTS

nCTS

 

CTS flow control 

CTSENw bitw mfw USART_CR3w reeisterw deter inesw wyetyerw CTSw flmww omntrmlw isw
enabledgw IfwCTSwflmwwomntrmlw iswenabled,w tyew trans itterwwillwdeteotwwyetyerw tyew
datawfra ewmfwnCTSwpinwoanwbewtrans ittedgwIfwTXBEFLGwbit=0wfmrwUSART_SRw
reeisterwandwnCTSw iswpulledw tmw lmww level,w tyewdataw fra ewoanwbew trans ittedgw Ifw
nCTSwbeom eswyieywdurinew trans issimn,w tyew trans itterwwillw stmpw trans ittinew
afterwtyewourrentwdatawfra ewiswtrans ittedg 

RTS flow control 

RTSENw bitw mfw USART_CR3w reeisterw deter inesw wyetyerw RTSw flmww omntrmlw isw
enabledgwIfwRTSwflmwwomntrmlwiswenabled,wwyenwtyewreoeiverwreoeiveswdata,wnRTSw
willwbewpulledwtmwlmwwlevelgwWyenwawdatawfra ewiswreoeived,wnRTSwwillwbeom esw
yieywtmwinfmr wtyewtrans itterwtmwstmpwtrans ittinewdatawfra eg 
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RS485 driver enable 

DEMENwbitw mfwUSART_CR3w reeisterwdeter ineswwyetyerw tmw turnwmnw tyew driverw
enablew funotimn,w andw tyisw funotimnw oanw allmww DEw sienalw tmw turnw mnw tyew omntrmlw
ter inalwmfwtyewexternalwtransoeiverg 
Leadwti e:wTyewti ewintervalwbetweenwtyewdriverwenablewsienalwandwtyewstartwbitwmfw
tyewfirstwb.tegwCmntrmlledwb.wDEAT[4:0]wmfwUSART_CR1womntrmllerg 
Laewti e:wTyewti ewintervalwbetweenwtyewstmpwbitwmfwtyewlastwb.tewandwtyewreleasew
DEwsienalgwCmntrmlledwb.wDEDT[4:0]wmfwUSART_CR1wreeisterg 

16.5.12 DMA multi-buffer communication 

Tmwreduoewtyewburdenwmfwprmoessmrs,wUSARTwoanwaooesswtyewdatawbufferwinwDMAw

 mdeg 

Transmission in DMA mode 

TyewDMATwbitwmfwUSART_CR3wreeisterwdeter ineswwyetyerwtmwtrans itwinwDMAw

 mdegwWyenwtrans ittinewb.wDMA,wtyewdatawinwtyewdesienatedwSRAMwwillwbew

trans ittedwtmwtyewbufferwb.wDMAg 

Cmnfieuratimnwstepswmfwtrans issimnwb.wDMA: 

(1) Clear the TCFLG flag bit of USART_SR register to 0 

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

(3) Set the address of USART_DR 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 TCFLG bit of USART_SR register to be set to 1, indicating 

transmission completion 

Receive by DMA 

TyewDMARwbitwmfwUSART_CR3wreeisterwdeter ineswwyetyerwtmwreoeivewb.wDMAgw

Wyenwreoeivinewb.wDMA,wever.wti ewmnewb.tewiswreoeived,wtyewdatawinwtyewreoeivew

bufferwwillwbewtrans ittedwtmwtyewdesienatedwSRAMwareawb.wDMAg 

Cmnfieuratimnwstepswmfwreoeivinewb.wDMA: 

(1) Set the address of USART_DR 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 
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(4) Set channel priority 

(5) Set interrupt enable 

(6) Enable DMA channel 

16.5.13 Modbus Communication (Only supported by USART) 

USARTwsuppmrtswMmdBus/RTUwandwMmdBus/ASCIIwprmtmomls,wandwMmdBus/RTUw
iswawyalfwduplexwblmokwtrans issimnwprmtmomlgwCmntrmlwpartwmfwtyewprmtmomlwoanwbew
realizedwmnl.winwsmftwaregwUSARTwsuppmrtswendwmfwblmokwdeteotimn,wnmtwrequirinew
smftwarewmrwmtyerwomnditimng 

16.5.13.1 ModBus/RTU 

Tyisw funotimnw oanw bew realizedw tyrmueyw prmera  ablew ti emutw funotimngw Inw tyisw
 mde,wtyewendwmfwmnewblmokwiswreeardedwaswmnewfreewlinewwitywtyewlenetywereaterw
tyanw twmwoyaraotersgwRXTOIENwbitwandwRXTODENwbitwmfwUSART_CR1wreeisterw
omntrmlwtyewti emutwfunotimnwandwomrrespmndinewinterruptsgwWritewawti emutwnu berw
tmwUSART_RXTORwreeister,wandwwyenwtyewidlewstatewmfwtyewreoeivinewlinewreaoyesw
tyisw lenety,w anw interruptw willw bew eenerated,w indioatinew tyew om pletimnw mfw blmokw
reoeivineg 

16.5.13.2 Modbus/ASCII 

Inwtyisw mde,wtyewendwmfwmnewblmokwiswidentifiedwb.wmnewspeoifiow(CR/LF)woyaraoterw

sequenoegwUSARTwuseswoyaraoterw atoyinewfunotimnwtmw anaeewtyisw eoyanis gw

Prmera wASCIIwomdewmfwLFwinwADDR[7:0]wfieldwandwaotivatewtyiswoyaraoterwtmw atoyw

tyewinterruptw(CMIEN=1)gwWyenwawLFwoyaraoterwiswreoeived,wtyewsmftwarewwillwbew

infmr edwtmwoyeokwCR/LFwinwDMAwbufferg 

16.5.14 Interrupt request 

Tablew49wUSARTwInterruptwRequest 

Interrupt event Event flag bit Enable bit 

Tyewreoeivewreeisterwiswnmtwe pt. RXBNEFLG 
RXBNEIEN 

Overrunwerrmr OREFLG 

Idlewlinewiswdeteoted IDLEFLG IDLEIEN 

Parit.woyeokwerrmr PEFLG PEIEN 

LINwbreakwerrmr LBDFLG LBDIEN 

ReoeivinewerrmrwinwDMAw

 mde 

Nmisewerrmr NEFLG 

EIEN Overrunwerrmr OREFLG 

Fra ewerrmr FEFLG 

Matoyinewoyaraoter CMFLG CMIEN 

Errmrwmfwfailinewtmwreoeivewmnwti e RXTOFLG RXTOIEN 

Datawtrans itwreeisterwiswe pt. TXBEFLG TXBEIEN 

Trans issimnwom pleted TCFLG TCIEN 
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Interrupt event Event flag bit Enable bit 

Autm atiowbaudwratewerrmrwflae ABERRFLG ABEIEN 

Autm atiowbaudwratewom pletimnwflae ABCFLG ABCIEN 

CTSwflae CTSFLG CTSIEN 

AllwinterruptwrequestswmfwUSARTwarewomnneotedwtmwtyewsa ewinterruptwomntrmller,w

andwtyewinterruptwrequestswyavewlmeioalwmrwrelatimnwbefmrewtye.warewtrans ittedwtmw

tyewinterruptwomntrmllerg 

Fieurew79wUSARTwInterruptwMappine 

EIEN

RXNEIEN

TXEFLG
TXEIEN

TCFLG
TCIEN

CTSFLG
CTSIEN

RXNEFLG
OREFLG

IDLEFLG
IDLEIEN

PEFLG
PEIEN

LBDFLG
LBDIEN

NEFLG
OREFLG
FEFLG

CMFLG
CMIEN

RXTOFLG
RXTOIEN

ABERRFLG
ABEIEN

ABCFLG
ABCIEN

USART 
interrupt

Transmit 
interrupt

Receive interrupt
Or

Or

 

16.5.15 Comparison of supported functions between USART and UART 

Tablew50wCm parismnwmfwsuppmrtedwfunotimnswbetweenwUSARTwandwUART 

USART mode USART UART 

Halfwduplexw(sinele-linew mde) √ √ 

Mmdewsuppmrtinewautm atiowbaudwratewdeteotimnw  √ √ 

Multiprmoessmrwom  unioatimn √ - 

Wakewupwfrm w utew mde √ - 

Oversa plinewrate 8x/16x 16x 

Baudwrate 8Mbit/s 4Mbit/s 
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USART mode USART UART 

Synchronous mode √ - 

LINw mde √ √ 

Hardwarewflmwwomntrml √ - 

RS485wdriverwenable √ - 

Multi-bufferwom  unioatimnw(DMA) √ √ 

Reoeivinewti emutwinterrupt √ √ 

Modbus communication √ - 

Nmte: 

(1) "√" means this function is supported, while "—" means that this function is not supported. 

16.6 Register address mapping 

Tablew51wUSARTwReeisterwAddresswMappine 

Register name Description Offset address 

USART_SR Statuswreeister 0x00 

USART_DR Datawreeister 0x04 

USART_BRR Baudwratewreeister 0x08 

USART_CR1 Cmntrmlwreeisterw1 0x0C 

USART_CR2 Cmntrmlwreeisterw2 0x10 

USART_CR3 Cmntrmlwreeisterw3 0x14 

USART_RXTOR Reoeivewti emutwreeister 0x1C 

16.7 Register functional description 

16.7.1 Status register (USART_SR) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w00C0 

Field Name R/W Description 

31:14 Reserved 

13 CMFLG R 

CyaraoterwMatoywFlae 

0:wNmwoyaraoterw atoyes 

1:wTyerewisw atoyinewoyaraoter 

Wyenwtyewreoeivedwoyaraoterw atoyeswtyewvaluewsetwb.w

ADDR[7:0],wtyewyardwarewsetswitwtmw1gwTyewsmftwarewolearswtyew0gw

Writinew0wtmwtyiswbitwoanwolearwtyiswflaeg 

IfwtyewCMIENwbitwinwtyewUSART_CR1wreeisterwisw1,wanwinterruptw

requestwwillwbeweeneratedg 

Nmte:wTyiswbitwiswmnl.wapplioablewtmwtyewUSARTw mduleg 
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Field Name R/W Description 

12 ABERRFLG RC_W0C 

AutmwBaudwRatewDeteotimnwErrmrwFlae 

0:wNmwautm atiowbaudwratewdeteotimnwerrmr 

1:wAutm atiowbaudwratewdeteotimnwerrmrw(baudwratewexoeedinewtyew

raneewmfw16~65535wmrwreoeivinewdatawerrmr) 

Setwtmw1wb.wyardware;wolearedwtmw0wb.wsmftwarew(writinew0wtmwtyisw

bit)g 

11 ABCFLG RC_W0C 

AutmwBaudwRatewDeteotimnwFlae 

0:wAutm atiowbaudwratewdeteotimnwiswnmtwom pleted 

1:wAutm atiowbaudwratewdeteotimnwiswom pleted 

Setwtmw1wb.wyardware;wolearedwtmw0wb.wsmftwarew(writinew0wtmwtyisw

bit)g  

10 RXTOFLG RC_W0C 

ReoeiverwTi emutwFlae 

0:wNmtwti edwmut 

1:wTi edwmut 

Ifwnmwstartwbitwiswdeteotedwwityinwtyewduratimnwsetwb.wtyewRXTOw

bit,witwiswsetwtmw1wb.wyardware;wolearedwtmw0wb.wsmftwarew(writinew0w

tmwtyiswbit)g  

9 CTSFLG RC_W0C 

CTSwCyaneewFlae 

0:wNmwoyaneewmnwnCTSwstatewline 

1:wTyerewiswoyaneewmnwnCTSwstatewline 

IfwtyewCTSENwbitwiswset,wwyenwtyewnCTSwinputwiswswitoyed,witwisw
setwtmw1wb.wtyewyardwaregwResetwitwtmwzermwb.wtyewsmftwaregwIfw
CTSIENwinwUSART_CR3wis'w1w',wanwinterruptwisweeneratedg 

Nmte:wTyiswbitwiswmnl.wapplioablewtmwtyewUSARTw mduleg 

8 LBDFLG RC_W0C 

LINwBreakwDeteotedwFlae 

0:wLINwbreakwiswnmtwdeteoted 

1:wLINwbreakwiswdeteoted 

Setwtmw1wb.wyardwarewwyenwawLINwbreakwiswdeteoted;wolearedwtmw0w

b.wsmftwarew(writinew0wtmwtyiswbit)g  

7 TXEFLG R 

Trans itwDatawReeisterwE pt.wFlae 

0:wTyewtrans itwdatawreeisterwiswnmtwe pt. 

1:wTyewtrans itwdatawreeisterwiswe pt. 

Setwtmw1wb.wyardwarewwyenwtyewsyiftwreeisterwreoeiveswdataw

transferredwfrm wtyewtrans itwdatawreeister;wolearedwtmw0wb.w

smftwarewb.wwritinewtmwtyewUSART_DRwreeisterg  

6 TCFLG RC_W0C 

Trans itwDatawCm pletewFlae 

0:wTrans ittinewdatawiswnmtwom pleted 

1:wTrans ittinewdatawiswom pleted 

Setwtmw1wb.wyardwarewwyenwtyewlastwfra ewmfwdatawtrans issimnw

iswom pletedwandwTXBEFLGwiswset;wolearedwtmw0wb.wsmftwarewb.w

firstwreadinewtyewUSART_SRwreeisterwandwtyenwwritinewtmwtyew

USART_DRwreeister,wmrwb.wwritinew0wtmwtyiswbitg w Tyiswolearinew

prmoedurewiswmnl.wreom  endedwinw ulti-bufferwom  unioatimng  

5 RXNEFLG RC_W0C 

ReoeivewDatawReeisterwNmtwE pt.wFlae 

0:wTyewreoeivewdatawreeisterwiswe pt. 

1:wTyewreoeivewdatawreeisterwiswnmtwe pt. 

Setwtmw1wb.wyardwarewwyenwtyewdatawreeisterwreoeiveswdataw

transferredwfrm wtyewreoeivewsyiftwreeister;wolearedwtmw0wb.w

smftwarewb.wreadinewtyewUSART_DRwreeisterwmrwwritinew0wtmwtyisw
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Field Name R/W Description 

bitg w Tyiswolearinewprmoedurewiswmnl.wreom  endedwinw ulti-

bufferwom  unioatimng  

4 IDLEFLG R 

IDLEwLinewDeteotedwFlae 

0:wIdlewbuswiswnmtwdeteoted 

1:wIdlewbuswiswdeteoted 

Setwtmw1wb.wyardwarewwyenwanwidlewbuswiswdeteoted;wolearedwtmw0w

b.wfirstwreadinewtyewUSART_SRwreeisterwandwtyenwreadinewtyew

USART_DRwreeisterg w Tyiswbitwwillwnmtwbewsetwyieywaeainwuntilw

RXBNEFLGwiswsetg  

3 OREFLG R 

OverrunwErrmrwOoourwFlae 

0:wNmwmverrunwerrmr 

1:wOverrunwerrmrwiswdeteoted 

Setwtmw1wb.wyardwarewwyenwRXBNEFLGwiswsetwandwtyewdatawinw

tyewsyiftwreeisterwiswtmwbewtransferredwtmwtyewreoeivewreeister;w

olearedwtmw0wb.wfirstwreadinewtyewUSART_SRwreeisterwandwtyenw

readinewtyewUSART_DRwreeisterg  

2 NEFLG R 

NmisewErrmrwOoourwFlae 

0:wNmwnmise 

1:wNmisewiswdeteoted 

Setwtmw1wb.wyardwarewwyenwawnmisewerrmrwmoours;wolearedwtmw0wb.w

firstwreadinewtyewUSART_SRwreeisterwandwtyenwreadinewtyew

USART_DRwreeisterg  

Tyiswbitwdmeswnmtweeneratewanwinterruptwbeoausewitwappearsw

tmeetyerwwitywRXNE,wandwtyewyardwareweenerateswanwinterruptw

wyenwtyewRXNEwflaewiswsetg  

Inw ulti-bufferwom  unioatimnw mde,wifwtyewEIENwbitwiswset,wanw

interruptwisweeneratedwwyenwtyewNEFLGwflaewiswsetg  

1 FEFLG R 

Fra ewErrmrwOoourwFlae 

0:wNmwfra ewerrmr 

1:wFra ewerrmrwmrwbreakws. bmlwiswdeteoted 

Setwtmw1wb.wyardwarewwyenwaws.noyrmnizatimnwerrmr,wexoessivew

nmise,wmrwbreakwoyaraoterwmoours;wolearedwtmw0wb.wfirstwreadinew

tyewUSART_SRwreeisterwandwtyenwreadinewtyewUSART_DRw

reeisterg  

Tyiswbitwdmeswnmtweeneratewanwinterruptwbeoausewitwappearsw

tmeetyerwwitywRXNE,wandwtyewyardwareweenerateswanwinterruptw

wyenwtyewRXNEwflaewiswsetg  

Ifwtyewourrentl.wtrans ittedwdataweenerateswbmtywawfra ewerrmrw

andwanwmverrunwerrmr,wtyewyardwarewwillwstillwomntinuewtyew

trans issimnwmfwtyiswdatawandwmnl.wsetwtyewOREFLGwflaewbitg  

Inw ulti-bufferwom  unioatimnw mde,wifwtyewEIENwbitwiswset,wanw

interruptwisweeneratedwwyenwtyewFEFLGwflaewiswsetg  

0 PEFLG R 

Parit.wErrmrwOoourwFlae 

0:wNmwerrmr 

1:wParit.werrmrwiswdeteoted 

Setwtmw1wb.wyardwarewwyenwawparit.werrmrwmoourswinwreoeivew

 mde;wolearedwtmw0wb.wfirstwreadinewtyewUSART_SRwreeisterwandw

tyenwreadinewtyewUSART_DRwreeisterg w Smftwarew ustwwaitwfmrw

tyewRXNEFLGwflaewbitwtmwbewsetwtmw1wbefmrewolearinewPEFLGg  
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16.7.2 Data register (USART_DR) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:9 Reserved 

8:0 DATA R/W 

DatawValuewSetup 

Trans itwmrwreoeivewtyewdatawvalue;wreadwdatawwyenwreoeivinewdata,w

andwwritewdatawtmwtyewreeisterwwyenwtrans ittinewdatag 

Wyenwtyewparit.wbitwiswenabled,wfmrw9wdatawbits,wtyew8wbitwmfwDATAwisw

parit.wbit;wfmrw8wdatawbits,wtyew7wbitwmfwDATAwiswparit.wbitg 

Nmte:wTyiswreeisterwmnl.wsuppmrtsw32-bitwaooessg 

16.7.3 Baud rate register (USART_BRR) 

Tyiswreeisterwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledgwTyiswbitw a.wbewresetw

b.wyardwarewdurinewautm atiowbaudwratewdeteotimng 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:4 IBR R/W 

InteeerwmfwUSARTwBaudwRatewDividerwFaotmr 

TyewinteeralwpartwmfwUSARTwbaudwratewdividerwfaotmrwiswdeter inedwb.w

tyesew12wbitsgwIfwTENwmrwRENwiswdisabledwrespeotivel.,wtyewbaudwratew

omunterwstmpswomuntineg  

3:0 FBR R/W 

FraotimnwmfwUSARTwBaudwRatewDividerwFaotmr 

Tyewdeoi alwpartwmfwUSARTwbaudwratewdividerw w faotmrwiswdeter inedwb.w

tyesewfmurwbitsgwIfwTENwmrwRENwiswdisabledwrespeotivel.,wtyewbaudwratew

omunterwstmpswomuntineg  

16.7.4 Control register 1 (USART_CR1) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:30 Reserved 

29 CMIEN R/W 

CyaraoterwMatoywInterruptwEnable 

0:wDisablew  

1:wGeneratewanwinterruptwwyenwCMFLGwiswset 

Setw1wmrwolearw0wb.wsmftwareg 

Nmte:wTyiswbitwiswmnl.wapplioablewtmwtyewUSARTw mduleg 

28 SWAPEN R/W 

SwapwTX/RXwPinswFunotimnwEnablew  

0:wUsewaoomrdinewtmwstandardwallmoatimnw  

1:wTyewfunotimnswmfwTXwandwRXwpinswoanwbewexoyaneedwfmrwusew  

Setwmrwolearedwtmw0wb.wsmftwareg 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

27 RXTOIEN R/W 
ReoeiverwTi emutwInterruptwEnable 

0:wDisablew  
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Field Name R/W Description 

1:wGeneratewanwinterruptwwyenwRXTOFLGwiswset 

Setwmrwolearedwtmw0wb.wsmftwareg 

26 RXTODEN R/W 

ReoeivewTi emutwDeteotimnwFunotimnwEnable 

0:wDisablew1:wEnable 

Setwmrwolearedwtmw0wb.wsmftwareg 

Setwtyiswbit,wandwwyenwitwiswfmundwtyatwtyewRXwlinewiswidlewfmrwtyewlenetyw

mfwti ewomnfieuredwb.wRXTO register, the RXTOFLG bit will be set by 

hardware. 

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

DriverwLeadwTi ewEnablew  

Tyiswbitwfieldwiswtyewti ewintervalwbetweenwDEwsienalwandwtyewfirstwstartw

bitwdurinewtrans issimngwItswunitwiswsa plinewti e,wdeter inedwb.w

mversa plinewrateg 

Tyiswbitwfieldwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

Nmte:wTyiswbitwiswmnl.wapplioablewtmwtyewUSARTw mduleg 

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

DriverwDe-leadwTi ewEnablew  

Tyiswbitwfieldwiswtyewti ewintervalwbetweenwtyewlastwstmpwbitwandwDEw

sienalwdurinewtrans issimngwItswunitwiswsa plinewti e,wdeter inedwb.w

mversa plinewrategw  

Tyiswbitwfieldwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

Nmte:wTyiswbitwiswmnl.wapplioablewtmwtyewUSARTw mduleg 

15 OSMCFG R/W 

Oversa plinewMmdewCmnfieurew  

0:w16-ti ewmversa plinew  

1:w8-ti ewmversa pline 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledgwInwLINw mde,w

tyiswbitw ustwre ainwresetwtmwzermg 

Nmte:wTyiswbitwiswmnl.wapplioablewtmwtyewUSARTw mdulegwUARTw

defaultswtmw16xwmversa plineg 

14 UEN R/W 

USARTwEnable 

0:wDisablewUSARTwfrequeno.wdividerwandwmutput 

1:wEnablewUSARTw mdule 

Wyenwtyiswbitwiswoleared,wtyewUSART'swfrequeno.wdividerwandwmutputw

stmpwwmrkinewafterwtyewourrentwb.tewtrans issimnwiswom pletedwtmw

reduoewpmwerwomnsu ptimng w Tyiswbitwiswsetwandwolearedwtmw0wb.w

smftwareg 

13:12 M R/W 

DatawBitswLenetywCmnfieure 

M[1:0]=00:w1wstartwbit,w8wdatawbits,wnwstmpwbits 

M[1:0]=01:w1wstartwbit,w9wdatawbits,wnwstmpwbits 

M[1:0]=10:w1wstartwbit,w7wdatawbits,wnwstmpwbits 

Setw1wmrwolearw0wb.wsmftwareg 

Tyiswbitwoannmtwbew mdifiedwdurinewtrans issimnwmfwdatag 

11 WKSEL R/W 

WakeupwMetymdwCmnfieure 

0:wIdlewbuswwakeup 

1:wAddresswtaewwakeup 

Setw1wmrwolearw0wb.wsmftwareg 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

10 PCEN R/W 

Parit.wCmntrmlwEnable 

0:wDisable 

1:wEnable 
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Field Name R/W Description 

Ifwtyiswbitwiswset,wawoyeokwbitwwillwbewinsertedwinwtyew mstwsienifioantwbitw

(MSB)wwyenwtrans ittinewdata;wwyenwreoeivinewdata,woyeokwwyetyerw

tyewoyeokwbitwmfwtyewreoeivedwdatawiswomrreotg 

Tyewoyeokwomntrmlwwillwnmtwtakeweffeotwuntilwtyewourrentwtrans issimnwmfw

b.teswiswom pletedg 

9 PSEL R/W 

Odd/EvenwParit.wCmnfieure 

0:wEvenwparit.woyeok 

1:wOddwparit.woyeok 

Tyewseleotimnwwillwnmtwtakeweffeotwuntilwtyewourrentwtrans issimnwmfw

b.teswiswom pletedg 

8 PEIEN R/W 

Parit.wErrmrwinterruptwEnable 

0:wDisablewinterruptweeneratimn 

1:wAnwinterruptwwillwbeweeneratedwwyenwPEFLGwiswset 

7 TXEIEN R/W 

Trans itwreeisterwE pt.wInterruptwEnable 

0:wDisablewinterruptweeneratimn 

1:wGeneratewanwinterruptwwyenwTXBEFLGwiswset 

6 TCIEN R/W 

Trans itwCm pletewInterruptwEnable 

0:wDisable 

1:wAnwinterruptwwillwbeweeneratedwwyenwTCFLGwiswset 

5 RXNEIEN R/W 

ReoeivewreeisterwNmtwE pt.wInterruptwEnable 

0:wDisable 

1:wAnwinterruptwwillwbeweeneratedwwyenwOREFLGwmrwRXBNEFLGwiswset 

4 IDLEIEN R/W 

IDLEwInterruptwEnable 

0:wDisable 

1:wAnwinterruptwwillwbeweeneratedwwyenwIDLEFLGwiswset 

3 TEN R/W 

Trans itwEnable 

0:wDisable 

1:wEnable 

Ifwtyerewiswaw0wpulsewmnwtyiswbitwatwan.wti ewmfwtrans ittinewdata,wanwidlew

buswwillwbewtrans ittedwafterwtyewourrentwdatawiswtrans ittedg 

Afterwtyiswbitwiswset,wtyewdatawwillwbewtrans ittedwafterwdela.wmfwmne-bitw

ti eg 

2 REN R/W 

ReoeivewEnable 

0:wDisable 

1:wEnable,wandwstartwtmwdeteotwtyewstartwbitwmnwRXwpin 

1 RWU R/W 

ReoeivewMutewMmdewEnablew  

0:wNmr alwwmrkinew mdew  

1:wCanwswitoywbetweenwnmr alw mdewandw utew mde 

Setw1wmrwolearw0wb.wsmftwareg 

Nmte:wTyiswbitwiswmnl.wapplioablewtmwtyewUSARTw mduleg 

0 SBK R/W 

Trans itwBreakwFra e 

0:wNmtwtrans it 

1:wWillwtrans it 

Tyiswbitwoanwbewsetwb.wsmftwarewandwolearedwtmw0wb.wyardwarewwyenw

tyewstmpwbitwmfwtyewbreakwfra ewiswtrans ittedg 
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16.7.5 Control register 2 (USART_CR2) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:24 ADDR R/W 

USARTwDevioewNmdewAddresswHieywSetup 

Tyesewbitswarewusedwtmwspeoif.wtyewaddresswmfwtyewUSARTwnmdewinwsilentw

 mdewmrwtyewoyaraoterwomdewtmwbewreomenizedwinwrunninew mdeg 

Inw utew mde:wTye.warewusedwtmwdeteotwwake-upwfrm w utew mdew

tyrmueyw4-bitw/w7-bitwaddressw arkerswdurinew ulti-prmoessmrw

om  unioatimng 

TyewMSBwmfwtyewoyaraoterwsentwb.wtyewtrans itterwsymuldwbew1gwInw4-bitw

addressw arkinewdeteotimn,wmnl.wADDR[3:0]wbitswarewusedg 

Nmte:wTyiswbitwiswmnl.wapplioablewtmwtyewUSARTw mduleg 

23:19 Reserved 

18 ABEIEN R/W 

Autm atiowbaudwratewdeteotimnwerrmrwinterruptwenable 

0:wDisable 

1:wEnable 

17 ABCIEN R/W 

Autm atiowbaudwratewom pletimnwinterruptwenable 

0:wDisable 

1:wEnable 

16 ABEN R/W 

AutmwBaudwRatewDeteotimnwEnablew  

0:wDisable 

1:wEnable 

Setwmrwolearedwtmw0wb.wsmftwareg 

15 MSBFIRST R/W 

MmstwSienifioantwBitwFirstwEnablew  

0:wTyewdatawmfwNmgw0wbitwi  ediatel.wfmllmwswtyewstartwbitw  

1:wTyewdatawmfwtyew mstwsienifioantwbitwi  ediatel.wfmllmwswtyewstartwbitw  

Setwmrwolearedwb.wsmftwareg 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

Nmte:wTyiswbitwiswmnl.wapplioablewtmwtyewUSARTw mduleg 

14 LINEN R/W 

LINwMmdewEnable 

0:wDisable 

1:wEnable 

Tyiswbitwiswsetwmrwolearedwb.wsmftwaregwInwLINw mde,wtyewSBKwbitwinwtyew

USART_CR1wreeisterwoanwbewusedwtmwsendwLINws.noyrmnizatimnwbreakw

oyaraotersw(13wlmwwbits)wandwdeteotwLINws.noyrmnizatimnwbreakw

oyaraotersg  

13 STOP R/W 

STOPwBitwCmnfieure 

0:w1wstmpwbit 

1:w2wstmpwbits 

Nmte:wTyiswbitwiswmnl.wapplioablewtmwtyewUARTw mduleg 

12 STOP R/W 

STOPwBitwCmnfieure 

0:w1wstmpwbit 

1:w2wstmpwbits 

Nmte:wTyiswbitwiswmnl.wapplioablewtmwtyewUSARTw mduleg 

11 CLKEN R/W 

ClmokwEnablew(CKwpin) 

0:wDisable 

1:wEnable 
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Field Name R/W Description 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

Nmte:wTyiswbitwiswmnl.wapplioablewtmwtyewUSARTw mduleg 

10 CPOL R/W 

ClmokwPmlarit.wCmnfieure 

TyewstatewmfwCKwpinwwyenwUSARTwiswinwidlewstate 

0:wLmwwlevel 

1:wHieywlevel 

Tyiswbitwiswvalidwmnl.winws.noyrmnmusw mdeg 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

Nmte:wTyiswbitwiswmnl.wapplioablewtmwtyewUSARTw mduleg 

9 CPHA R/W 

ClmokwPyasewCmnfieure 

Tyiswbitwindioateswmnwtyewedeewmfwwyioywolmokwsa plinewiswomnduoted 

0:wTyewfirst 

1:wTyewseomnd 

Tyiswbitwiswvalidwmnl.winws.noyrmnmusw mdeg 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

Nmte:wTyiswbitwiswmnl.wapplioablewtmwtyewUSARTw mduleg 

8 LBCL R/W 

LastwBitwClmokwPulsewOutputwEnable 

0:wNmtwmutputwfrm wCK 

1:wOutputwfrm wCK 

Tyiswbitwiswvalidwmnl.winws.noyrmnmusw mdeg 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

Nmte:wTyiswbitwiswmnl.wapplioablewtmwtyewUSARTw mduleg 

7 Reserved 

6 LBDIEN R/W 

LINwBreakwDeteotimnwInterruptwEnable 

0:wDisable 

1:wGeneratewanwinterruptwwyenwLBDFLGwbitwiswsetg 

5 LBDL R/W 

LINwBreakwDeteotimnwLenetywCmnfieure 

Tyiswbitwiswusedwtmwseleotw11-bitwmrw10-bitwbreakwoyaraoterwdeteotimng  

0:w10wbits 

1:w11wbits 

4 ADDRM7 R/W 

SlavewAddresswLenetywCmnfieurew  

0:w4-bitwaddressw  

1:w7-bitwaddressw  

Tyiswbitwfieldwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

Nmte:wTyiswbitwiswmnl.wapplioablewtmwtyewUSARTw mduleg 

3:0 Reserved 

16.7.6 Control register 3 (USART_CR3) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:13 Reserved 
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Field Name R/W Description 

12 DEMEN R/W 

DriverwEnablew  

Userswarewallmwedwtmwaotivatewtyewomntrmlwter inalwmfwexternalw

transoeiverwtyrmueywDEwsienalgw  

0:wDEwfunotimnwdisabledw  

1:wDEwfunotimnwenabled,wDEwsienalwmutputwmnwRTSwpin 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

Nmte:wTyiswbitwiswmnl.wapplioablewtmwtyewUSARTw mduleg 

11 ONEBIT R/W 

Sa plewMetymdwCmnfieure 

0:wSa plinewfmrwtyreewti es 

1:wSinelewsa pline;wflaewmfwnmisewdeteotimnwdisabled 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

10 CTSIEN R/W 

CTSwInterruptwEnable 

0:wDisable 

1:wGeneratewanwinterruptwwyenwCTSFLGwiswset 

Nmte:wTyiswbitwiswmnl.wapplioablewtmwtyewUSARTw mduleg 

9 CTSEN R/W 

CTSwFunotimnwEnable 

0:wDisable 

1:wEnable 

CTS:wClearwTmwSend,wwyioywiswinputwsienal 

WyenwCTSwinputwsienalwiswatwlmwwlevel,wtyewdatawoanwbewtrans itted;w

mtyerwise,wtyewdatawoannmtwbewtrans itted;wifwCTSwsienalwiswpulledwtmw

yieywdurinewdatawtrans issimn,wtyewdatawtrans issimnwwillwbewstmppedw

afterwtyewdatawtrans issimnwiswom pleted;wifwwritewmperatimnwisw

perfmr edwfmrwtyewdatawreeisterwwyenwCTSwiswyiey,wtyewdatawwillwnmtwbew

trans ittedwuntilwCTSwiswvalidg 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

Nmte:wTyiswbitwiswmnl.wapplioablewtmwtyewUSARTw mduleg 

8 RTSEN R/W 

RTSwFunotimnwEnable 

0:wDisable 

1:wEnablewRTSwinterrupt 

RTS:wRequirewTmwSend,wwyioywiswmutputwsienal,windioatinewitwyaswbeenw

read.wtmwreoeiveg 

Requestwisw adewtmwreoeivewdatawmnl.wwyenwtyerewiswspaoewinwtyew

reoeivewbuffer;wwyenwdatawoanwbewreoeived,wRTSwmutputwiswpulledwtmwlmww

levelg 

Tyiswbitwoanwbewsetwmnl.wwyenwUSARTwiswnmtwenabledg 

Nmte:wTyiswbitwiswmnl.wapplioablewtmwtyewUSARTw mduleg 

7 DMAT R/W 

DMAwTrans itwEnable 

0:wDisable 

1:wEnable 

Tyiswbitwiswsetwmrwolearedwb.wsmftwareg 

6 DMAR R/W 

DMAwReoeivewEnable 

0:wDisable 

1:wEnable 

Tyiswbitwiswsetwmrwolearedwb.wsmftwareg 

5:4 Reserved 
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Field Name R/W Description 

3 HDSEL R/W 

Half-duplexwMmdewSeleot 

0:wDmwnmtwseleotwyalf-duplexw mde 

1:wSeleotwyalf-duplexw mde 

2:1 Reserved 

0 EIEN R/W 

ErrmrwinterruptwEnable 

0:wDisable 

1:wEnable;wwyenwDMARwiswsetwandwmnewa mnewFEFLG,wOREFLGwmrw

NEFLGwiswset,wanwinterruptwwillwbeweeneratedg 

16.7.7 Receive timeout register (USART_RXTOR) 

Offsetwaddress:w0x1C 

Resetwvalue:w0x0000 

Field Name R/W Description 

31:24 Reserved 

23:0 RXTO R/W 

ReoeiverwTi emutwValuewSetup 

Tyiswfieldwspeoifieswtyewreoeivewti emutwvaluewinwtyewunitwmfwbaudwolmokg 

Inwstandardw mde,wafterwtyewlastwb.tewiswreoeived,wifwnmwnewwstartwbitwisw

deteotedwwityinwtyewduratimnwmfwRXTOwvalue,wRXTOFLGwwillwbewsetwb.w

yardwareg 
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17 Internal integrated circuit interface (I2C) 

17.1 Full Name and Abbreviation of Terms 

Tablew52wFullwNa ewandwAbbreviatimnwDesoriptimnwmfwTer s 

Full name in English English abbreviation 

Serial Data  SDA 

Serial Clock SCL 

System Management Bus SMBus 

Clock CLK 

Serial Clock High SCLH 

Serial Clock Low SCLL 

Address Resolution Protocol ARP 

Negative Acknowledgement NACK 

Packet Error Checking PEC 

Address Resolution Protocol ARP 

17.2 Introduction 

I2Cwiswawsymrt-distanoewbuswom  unioatimnwprmtmomlgwInwpy.sioalwi ple entatimn,w

I2Cwbuswiswom pmsedwmfwtwmwsienalwlinesw(SDAwandwSCL)wandwawermundwwiregw

Tyesewtwmwsienalwlineswoanwbewusedwfmrwbidireotimnalwtrans issimngw  

⚫ Twmwsienalwlines,wSCLwolmokwlinewandwSDAwdatawlinegwSCLwprmvidesw

ti inewfmrwSDA,wandwSDAwtrans its/reoeiveswdatawinwseries 

⚫ BmtywSCLwandwSDAwsienalwlineswarewbidireotimnal 

⚫ Tyewermundwiswom  mnwwyenwtyewtwmws.ste swusewI2Cwbuswfmrw

om  unioatimn 

17.3 Main characteristics 

(1) Multi-master function 

(2) The master can generate the clock, start bit and stop bit 

(3) Slave function 

⚫ Prmera  ablewI2Cwaddresswdeteotimn 

⚫ Dmuble-addressw mde 

⚫ Deteotimnwmfwstmpwbit 

(4) 7-bit and 10-bit addressing mode 

(5) Response to broadcast 
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(6) Three communication speeds 

⚫ Standardw mde 

⚫ Fastw mde 

⚫ Fastw mdewplus 

(7) Programmable clock extension 

(8) State flag 

⚫ Trans itter/Reoeiverw mdewflae 

⚫ Flaewfmrwendwmfwb.tewtrans issimn 

⚫ Bus.wbuswflae 

(9) Error flag 

⚫ Arbitratimnwlmss 

⚫ Aoknmwlede entwerrmr 

⚫ Deteotimnwmfwwrmnewstartwbitwmrwstmpwbit 

⚫ Overflmwwiswprmyibitedwwyenwtyewolmokwfunotimnwiswextended 

(10) One interrupt vector 

(11) Interrupt source 

⚫ Address/Datawom  unioatimnwsuooeeded 

⚫ Errmrwinterrupt 

(12) Support DMA function 

(13) Programmable digital noise filter 

(14) Programmable PEC 

⚫ Finalwtrans issimnwinwtrans issimnw mde 

⚫ PECwerrmrwoyeokwafterwtyewlastwb.tewiswreoeived 

(15) SMBus specific function 

⚫ 25w swolmokwlmwwti emutwdela. 

⚫ Tyewou ulativewolmokwmfwtyew10w sw asterwdevioewyaswawlmwwexpansimnw

ti e 

⚫ Tyewou ulativewolmokwmfwtyew25w swslavewdevioewyaswawlmwwexpansimnw

ti e 

⚫ HardwarewPEC 

⚫ Addresswresmlutimnwprmtmoml 

(16) Compatible with PMBus 
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17.4 Structure block diagram 

Fieurew80wI2CwStruoturewBlmokwDiaera  
AP
B 
bu
s

Data 
controller

Shift 
register

GPIO
SDA

Clock 
controller

GPIO
SCL

Control 
register

PEC register

CRC 
calculation

Control logic circuit GPIO
SMBA

DMAInterrupt

 

Tyewinterfaoewoanwbewomnfieuredwtmwtyewfmllmwinew mdes: 

⚫ Slavewtrans ittine 

⚫ Slavewreoeivine 

⚫ Masterwtrans ittine 

⚫ Masterwreoeivine 

InwtyewinitialwstatewmfwI2Cwinterfaoe,wtyewwmrkinew mdewiswslavew mdegwAfterwI2Cw

interfaoewtrans itswtyewstartwsienal,witwwillwautm atioall.wswitoywfrm wslavew mdew

tmw asterw mdeg 

17.5 Functional Description 

Tablew53wDesoriptimnwmfwPrmperwNmunwmfwI2CwBus 

Proper nouns Description 

w Trans itter Devioewtrans ittinewdatawtmwtyewbus 

Reoeiver Devioewreoeivinewdatawfrm wtyewbus 

Master 
Devioewtyatwinitiateswdatawtrans issimn,weenerateswolmokwsienalswandwendswdataw

trans issimn 

Slave Devioewaddressedwb.w aster 
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Multiplew

 asters 

Multiplew asterswtyatwomntrmlwtyewbuswatwtyewsa ewti ewwitymutwdestrm.inew

infmr atimn 

S.noyrmnize Tyewprmoesswmfws.noyrmnizinewtyewolmokwsienalswbetweenwtwmwmrw mrewdevioes 

Arbitratimn 

Ifw mrewtyanwmnew asterwtrieswtmwomntrmlwtyewbuswatwtyewsa ewti e,wmnl.wmnew asterw

oanwomntrmlwtyewbus,wandwtyewinfmr atimnwmfwtyewomntrmlledw asterwwillwnmtwbew

destrm.ed 

17.5.1 I2C physical layer 

Tyewom  mnl.wusedwomnneotimnw mdeswbetweenwI2Cwom  unioatimnw

devioeswarewsymwnwinwtyewfieurewbelmw: 

Fieurew81wCm  mnwI2CwCm  unioatimnwCmnneotimnwDiaera  

I2C master I2C slave 1 I2C slave 2 I2C slave 3

5V 5V

Pull-up 
resistor

SCL bus

SDA bus

 

Characteristics of physical layer: 

(1) It supports the buses of multiple devices (signal line shared by multiple 

devices), which, in I2C communication bus, can connect multiple 

communication masters and communication slaves. 

(2) An I2C bus only uses two bus lines, namely, a bidirectional serial data 

line (SDA) and a serial clock line (SCL). The data line is used for data 

transmission, and the clock line is used for synchronous receiving and 

transmission of data. 

(3) Each device connected to the bus has an independent address (seven 

or ten bits), and the master addresses and accesses the slave devices 

according to the address of the device. 

(4) The bus needs to connect the pull-up resistor to the power supply. When 

I2C bus is idle, the output is in high-impedance state. When all devices 

are idle, the output is in high-impedance state, and the pull-up resistor 

pulls the bus to high. 
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(5) Three communication modes: Standard mode (up to 100KHz), fast 

mode (up to 400KHz), and fast mode plus (up to 1MHz). 

(6) When the bus is used by multiple masters at the same time, to prevent 

data collision, the bus arbitration mode is adopted to determine which 

device occupies the bus. 

(7) Able to program the setup and hold time, and program the high-level 

time and low-level time of SCL in I2C. 

17.5.2 I2C protocol layer 

Characteristics of protocol layer 

(1) Data is transmitted in the form of frame, and each frame is composed of 

1 byte (8 bits). 

(2) In the rising edge phase of SCL, SDA needs to keep stable and SDA 

changes when SCL is low. 

(3) In addition to data frame, I2C bus also has start signal, stop signal and 

acknowledgment signal. 

⚫ Startwbit:wDurinewtyewstablewyieywlevelwperimdwmfwSCL,wawfallinewedeewmfw

SDAwstartswtrans issimng 

⚫ Stmpwbit:wDurinewtyewstablewyieywlevelwperimdwmfwSCL,wawrisinewedeewmfw

SDAwstmpswtrans issimng 

⚫ Aoknmwledeewbit:wUsedwtmwindioatewsuooessfulwtrans issimnwmfwmnew

b.tegwAfterwtyewbuswtrans itterw(reeardlesswmfwtyew asterwmrwslave)w

trans itsw8-bitwdata,wSDAwwillwreleasew(frm wmutputwtmwinput)gwDurinewtyew

nintywolmokwpulsewperimd,wtyewreoeiverwwillwpullwdmwnwSDAwtmw

aoknmwledeewreoeivinewmfwdatag 

I2C communication reading and writing process 

Fieurew82wMasterwWriteswDatawtmwSlave 

SLAVE ADDRESSS W A DATA A DATA A P
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Fieure83wMasterwReadswDatawfrm wSlave 

SLAVE ADDRESSS R A DATA A DATA A P

 

Re arks: 

(1) :wTyiswdatawiswtrans ittedwfrm w asterwtmwslave 

(2) S:wStartwsienal 

(3) SLAVEwADDRESS:wSlavewaddress 

(4) :wTyiswdatawiswtrans ittedwfrm wslavewtmw aster 

(5) R/W:wSeleotimnwbitwmfwtrans issimnwdireotimn 

(6) 1w eanswread 

(7) 0w eanswwrite 

(8) P:wStmpwsienal 

Afterwtyewstartwsienalwisweenerated,wallwslaveswwillwwaitwfmrwtyewslavewaddressw

sienalwtrans ittedwb.wtyew astergwInwI2Cwbus,wtyewaddresswmfweaoywdevioewisw

uniquegwWyenwtyewaddresswsienalw atoyeswtyewdevioewaddress,wtyewslavewwillwbew

seleoted,wandwtyewunseleotedwslavewwillwienmrewtyewfuturewdatawsienalg 

When the master direction is writing data 

Afterwbrmadoastinewtyewaddresswandwreoeivinewtyewaoknmwledeewsienal,wtyew

 asterwwillwtrans itwdatawtmwtyewslave,wtyewdatawlenetywiswmnewb.te,wandwever.w

ti ewtyew asterwtrans itswmnewb.tewmfwdata,witwneedswtmwwaitwfmrwtyewaoknmwledeew

sienalwtrans ittedwb.wtyewslavegwAfterwallwtyewb.teswyavewbeenwtrans itted,wtyew

 asterwwillwtrans itwawstmpwsienalw(STOP)wtmwtyewslave,windioatinewtyatwtyew

trans issimnwiswom pletedg 

When the master direction is reading data 

Afterwbrmadoastinewtyewaddresswandwreoeivinewtyewaoknmwledeewsienal,wtyewslavew

willwtrans itwtyewdatawtmwtyew astergwTyewsizewmfwtyewdatawpaokaeewisw8wbitsgwEver.w

ti ewtyewslavewtrans itswmnewb.tewmfwdata,witwneedswtmwwaitwfmrwtyewaoknmwledeew

sienalwmfwtyew astergwWyenwtyew asterwneedswtmwstmpwreoeivinewdata,witwneedswtmw

returnwawnmn-aoknmwledeewsienalwtmwtyewslave,wtyenwtyewslavewwillwstmpw

trans ittinewtyewdatawautm atioall.g 
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17.5.3 Data validity 

Inwtyewprmoesswmfwdatawtrans issimn,wtyewdatawmnwSDAwlinew ustwbewstablewwyenw

tyewolmokwsienalwSCLwiswatwyieywlevelgwOnl.wwyenwtyewSCLwiswatwtyewlmwwlevel,woanw

tyewlevelwstatewmfwSDAwbewoyaneed,wandwtyewbitwtrans issimnwmfweaoywdatawneedsw

awolmokwpulseg 

Fieurew84wSDAwTi inewDiaera  

SDA

SCL

：Invalid data
 

17.5.4 Start and stop signals 

Allwdatawtrans issimnw ustwyavewstartwsienalw(START)wandwstmpwsienalw(STOP)g 

Fieurew85wSTARTwsienalwiswdefinedwas:wwyenwSCLwiswatwyieywlevel,wSDAwwillwomnvertwfrm w

yieywlevelwtmwlmwwlevel 

SDA

SCL

START

 

Fieurew86wSTOPwsienalwiswdefinedwas:wwyenwSCLwiswatwyieywlevel,wSDAwwillwomnvertwfrm w

lmwwlevelwtmwyieywlevel 

SDA

SCL

STOP

 

17.5.5 Arbitration 

Arbitratimnwiswalsmwusedwtmwsmlvewtyewbuswomntrmlwomnfliotwinwoasewmfw ultiplew

 astersgwTyewarbitratimnwprmoesswtakeswplaoewmnwtyew asterwandwyaswnmtyinewtmw

dmwwitywtyewslaveg 

Tyew asterwoanwstartwtrans issimnwmnl.wwyenwtyewbuswiswidlegwTwmw astersw a.w

eeneratewanweffeotivewSTARTwsienalwmnwtyewbuswwityinwtyewsymrtestwymldwti ewmfw

tyewSTARTwsienalgwInwtyiswsituatimn,witwiswrequiredwtyatwarbitratimnwsymuldwdeoidew
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wyioyw asterwom pleteswtyewtrans issimng 

Arbitratimnwiswomnduotedwb.wbitgwDurineweaoywarbitratimn,wwyenwSCLwiswyiey,weaoyw

 asterwwillwoyeokwwyetyerwtyewSDAwlevelwiswtyewsa ewaswtyatwtrans ittedwb.w

itselfgwTyewarbitratimnwprmoesswneedswtmwlastwfmrw an.wbitsgwTyemretioall.,wifwtwmw

 asterswtrans itwexaotl.wtyewsa ewomntent,wtye.woanwsuooessfull.wtrans itw

witymutwarbitratimnwfailuregwIfwmnew asterwtrans itswyieywlevel,wbutwitwiswdeteotedw

tyatwSDAwiswatwlmwwlevel,wanwarbitratimnwfailurewerrmrwwillwmoour,wtyewSDAwmutputwmfw

tyew asterwwillwbewdisabled,wandwtyewmtyerw asterwwillwom pletewitswmwnw

trans issimng 

Fieurew87wSDAwTi inewDiaera  

1

0

0

0

1

1 1

1 0

0

1 1

Master1 SDA

Master2 SDA

 SDA

SCL

Note：Master1 arbitration failure  

17.5.6 SDA/SCL line control 

(1) If the clock is allowed to be extended 

⚫ Trans itterw mde:wIfwTXBEFLG=1wandwBTCFLG=1:wTyewI2Cwinterfaoew

keepswtyewolmokwlinewlmwwbefmrewtrans issimnwtmwwaitwfmrwtyewsmftwarewtmw

readwI2C_SR1,wandwtyenwwriteswtyewdatawintmwtyewdatawreeisterw(bmtyw

tyewbufferwandwtyewsyiftwreeisterwarewe pt.)g 

⚫ Reoeiverw mde:wIfwRXNEw=1wandwBTCFLG=1:wTyewI2Cwinterfaoewkeepsw

tyewolmokwlinewlmwwafterwreoeivinewdatawb.tes,wwaitinewfmrwtyewsmftwarewtmw

readwI2C_SR1,wandwtyenwreadwtyewdatawreeisterwI2C_DRw(bmtywtyew

bufferwandwtyewsyiftwreeisterwarewfull)g 

(2) If clock extension is disabled in the slave mode 

⚫ IfwRXBNEFLG=1,wanwmverlmadwerrmrwmoourswifwtyewDATAwyaswnmtwbeenw

readwmutwbefmrewtyewnextwb.tewiswreoeivedgwTyewlastwb.tewreoeivedwwasw

lmstg 

⚫ IfwTXBEFLG=1wandwnmwnewwdatawiswwrittenwintmwI2C_DRwbefmrewtyew

nextwb.tew ustwbewsent,wanwunderlmadwerrmrwmooursgwTyewsa ewb.tesw

willwbewsentwmutwrepeatedl.g 

⚫ Dmwnmtwomntrmlwduplioatewwritewomnfliotsgw  

17.5.7 SMBus specific function 

S.ste w anaee entwbusw(SMBus)wiswawsi plewsinele-endwdmuble-wirewbus,w

wyioywoanw eetwtyewrequire entswmfwlieytweieytwom  unioatimng 
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SMBuswiswom  mnl.wusedwinwom puterw mtyerbmard,w ainl.wfmrwpmwerw

trans issimnwON/OFFwinstruotimnsgwSMBuswiswtyewderivativewbuswmfwI2CgwItwisw

 ainl.wusedwfmrwom  unioatimnwmfwlmw-bandwidtywdevioeswmnwom puterw

 mtyerbmard,wandwpmwer-relatedwoyipg 

Address resolution protocol 

SMBuswspeoifioatimnwinoludeswanwaddresswresmlutimnwprmtmoml,wwyioywoanwrealizew

d.na iowaddresswassien entgwD.na iowreomenitimnwyardwarewandwsmftwarew

enablewtyewbuswtmwsuppmrtwymtwplueeine,wandwtyewbuswdevioeswwillwbew

autm atioall.widentifiedwandwassienedwwitywawuniquewaddressg 

SMBus alarm 

SMBuswalar wiswanwmptimnalwsienalwwitywanwinterruptwlinegwItwiswusedwfmrwpinswtyatw

arewsaorifioedwtmwextendwtyeirwomntrmlwabilit.g 

17.5.8 Error flag bit 

Tablew54wTyewfmllmwinewseveralwerrmrwflaewbitswexistwinwI2Cwom  unioatimn 

Error flag bit Description of error flag bit 

Answerwerrmrwflaewbitw(AEFLG) Nmwaoknmwlede entwreoeived 

Buswerrmrwflaewbitw(BERRFLG) Anwexternalwstmpwmrwstartwomnditimnwiswdeteoted 

Arbitratimnwlmsswflaewbitw(ALFLG) Arbitratimnwlmsswiswdeteotedwb.wtyewinterfaoe 

Overrun/Underrunwerrmrwflaewbitw(OVRURFLG) 

Inwslavew mde,wtyewreoeivedwdatawiswnmtwreadwmut,wtyew

nextw dataw yaswarrived,w andwanwmverrunwerrmrw mooursgw

Tyewtrans ittinewdatawolmokwyaswarrived,wbutwtyewdataw

yasw nmtw beenw writtenw tmw tyew DATAw reeister,w andw anw

underrunwerrmrwmooursg 

Ti emutwmrwTlmwwerrmrwflaewbitw(TTEFLG) SCLwiswpulledwdmwnwfmrw mrewtyanwawoertainwti e 

PECwom parismnwerrmrwflaewbitw(PECEFLG) CRCwvalueswarewnmtwequal 

17.5.9 Packet error check (PEC) 

I2Cw mdulewyaswawPECw mdule,wwyioywoyeokswtyew essaeewmfwI2Cwdatawb.w

CRC-8woaloulatmrgwTyewCRC-8wpml.nm ialwusedwb.wtyewoaloulatmrwis:wC(x)=w

X8+X2+X+1g 

WyenwPECENwbitwiswsetwtmw1wandwPECwfunotimnwiswenabled,wPECw mdulewwillw

oaloulatewallwdatawtrans ittedwb.wI2Cwbus,winoludinewaddresswdatag 

17.5.10 DMA mode 

AoomrdinewtmwtyewsmftwarewprmoesswmfwI2C,wwyenwtyewtrans itwreeisterwiswe pt.wmrw

tyewreoeiverwreeisterwiswfull,wMCUwneedswtmwwritewmrwreadwb.tes,wtyenwwewoanw

om pletewtyewmperatimnw mrewquiokl.wtyrmueywtyewDMAwfunotimnwmfwI2Cg 
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DMA transmission 

SetwtyewDMAENwbitwinwI2C_CR2wreeisterwtmwenablewtyewDMAw mdegwWyenwtyew

trans itwreeisterwiswe pt.w(TXBEFLGwiswsetwtmw1),wtyewdatawwillwbewdireotl.wlmadedw

frm wtyew e mr.wareawtmwtyewDATAwreeisterwtyrmueywDMAg 

DMA receiving 

SetwDMAENwbitwinwI2C_CR2wreeisterwtmwenablewDMAw mdegwWyenwtyewreoeivew

reeisterwiswfullw(RXBNEFLGwiswsetwtmw1),wDMAwwillwtrans itwDATAwreeisterwdatawtmw

tyewsetwstmraeewareag 

17.5.11 Programmable noise filter 

InwF w mde,wtyewI2CwstandardwrequireswtyatwtyewspikeswmnwSDAwandwSCLwlinesw

symuldwbewsuppressedwtmwawlenetywmfw50nsg 

Tyewanalmewnmisewfilterwiswi ple entedwb.wSDAwandwSCLwI/OgwTyewanalmewnmisew

filterwiswenabledwb.wdefaultwandwoanwbewdisabledwb.wsettinewANFENwbitwmfw

I2C_FILTERwreeisterg 

Tyewdieitalwnmisewfilterwoanwbewenabledwandwitswfilterinewoapabilit.woanwbew

omnfieuredwb.wDNFCFGwbitwmfwI2C_FILTERwreeisterg 

Tablew55wTyew axi u wvaluewmfwDNFCFG[3:0]wtyatw eetswtyewom  unioatimnw

require ents 

PCLK frequency 
DNFCFG[3:0] maximum value 

S w mde F w mde F wplusw mde 

Fpolkw=w2 1 / / 

Fpolkw=w4 8 0 / 

Fpolkw=w8 15 2 / 

Fpolkw=w16 15 7 0 

Fpolkw=w32 15 15 1 

Fpolkw=w64 15 15 2 

17.5.12 I2C interrupt 

Tablew56wI2CwInterruptwRequest 

Interrupt event Event flag bit Interrupt control bit 

Startwbitwtrans issimnwom pleted STARTFLG 

EVIEN 

Trans issimnwom pleted/Addressw atoyinewaddresswsienal ADDRFLG 

10-bitwaddresswyeadwsee entwtrans issimnwom pleted ADDR10FLG 

Stmpwsienalwreoeived STOPFLG 

Datawb.tewtrans issimnwom pleted BTCFLG 
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Interrupt event Event flag bit Interrupt control bit 

Reoeivewbufferwnmtwe pt. RXBNEFLG 
EVIENwandwBUFIEN 

Trans itwbufferwe pt. TXBEFLG 

Buswerrmr BERRFLG 

ERRIEN 

Arbitratimnwlmss ALFLG 

Answerwfailed AEFLG 

Overrun/Underrun OVRURFLG 

PECwerrmr PECEFLG 

Ti emutwmrwTlmwwerrmr TTEFLG 

SMBuswre inder ALERTEN 

Fieurew88wI2Cwinterruptw appine 

STARTFLG
ADDRFLG
ADDR10TFLG

STOPFLG

BTCFLG

TXBEFLG

BUFIEN

RXBNEFLG

EVIEN

it_event

Event interrupt

BERRFLG
ALFLG
AEFLG

OVRURFLG
PECEFLG

ERRIEN

it_error

Error interrupt
TTEFLG

SMBALTFLG

 

Nmte:wEventwinterruptswandwerrmrwinterruptswarewaeereeatedwintmwmnewinterruptwmutputg 

17.6 Register address mapping 

Tablew57wI2CwReeisterwAddresswMappine 

Reeisterwna e Desoriptimn OffsetwAddress 

I2C_CR1 Cmntrmlwreeisterw1 0x00 

I2C_CR2 Cmntrmlwreeisterw2 0x04 

I2C_SADDR1 Slavew mdewaddresswreeisterw1 0x08 

I2C_SADDR2 Slavew mdewaddresswreeisterw2 0x0C 

I2C_DR Datawreeister 0x10 

I2C_SR1 Statewreeisterw1 0x14 
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Reeisterwna e Desoriptimn OffsetwAddress 

I2C_SR2 Statewreeisterw2 0x18 

I2C_CLKCR Masterwolmokwomntrmlwreeister 0x1C 

I2C_RISETMAX Maxi u wrisinewti ewreeister 0x20 

I2C_FILTER Filterwomntrmlwreeister 0x24 

17.7 Register functional description 

17.7.1 Control register 1 (I2C_CR1) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15 SWRSTS R/W 

SmftwarewCmnfieurewI2CwunderwResetwState 

0:wNmtwreset 

1:wReset;wbefmrewI2Cwiswreset,wensurewtyatwI2Cwpinwiswreleasedwandw

tyewbuswiswinwidlewstateg 

14 Reserved 

13 ALERTEN R/W 

SMBuswAlertwEnable 

Tyiswbitwoanwbewsetwtmw1wmrwolearedwtmw0wb.wsmftware;wwyenw

I2CEN=0,witwiswolearedwtmw0wb.wyardwareg 

0:wReleasewtyewSMBAlertwpinwtmw akewitwyieyer,wandwtrans itwtyew

respmnsewaddresswyeaderwi  ediatel.wafterwprm ptwisweivenwtmw

trans itwtyewNACKwsienal 

1:wDrivewSMBAlertwpinwtmw akewitwlmwer,wandwtrans itwtyewrespmnsew

addresswyeaderwi  ediatel.wafterwprm ptwisweivenwtmwtrans itwtyew

ACKENwsienal 

12 PEC R/W 

PaoketwErrmrwCyeokwTransferwEnable 

Tyiswbitwoanwbewsetwtmw1wmrwolearedwtmw0wb.wsmftware;wafterwPEC,w

startwbitwmrwstmpwbitwiswtrans itted,wmrwwyenwI2CEN=0,witwiswolearedw

tmw0wb.wyardwareg 

0:wDisable 

1:wEnable 

11 ACKPOS R/W 

Aoknmwledeew/PECwPmsitimnwCmnfieure 

Tyiswbitwoanwbewsetwtmw1wmrwolearedwtmw0wb.wsmftware;wwyenw

I2CEN=0,witwiswolearedwb.wyardwareg 

0:wWyenwreoeivinewourrentwb.te,wwyetyerwtrans ittinewNACK/ACK,w

wyetyerwPECwiswinwsyiftwreeister 

1:wWyenwreoeivinewnextwb.te,wwyetyerwtrans ittinewNACK/ACKw

andwwyetyerwPECwiswinwtyewnextwb.tewmfwsyiftwreeister 

10 ACKEN R/W 

AoknmwledeewTransferwEnable 

Tyiswbitwoanwbewsetwtmw1wmrwolearedwtmw0wb.wsmftware;wwyenw

I2CEN=0,witwiswolearedwb.wyardwareg 

0:wNmtwtrans it 

1:wTrans it 
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Field Name R/W Description 

9 STOP R/W 

StmpwBitwTransfer 

Tyiswbitwoanwbewsetwtmw1wmrwolearedwtmw0wb.wsmftware;wwyenw

trans ittinewtyewstmpwbit,witwiswolearedwtmw0wb.wyardware;wwyenw

ti emutwerrmrwiswdeteoted,witwiswsetwtmw1wb.wyardwareg 

0:wNmtwtrans it 

1:wTrans it 

8 START R/W 

StartwBitwTransfer 

Tyiswbitwoanwbewsetwtmw1wandwolearedwtmw0wb.wsmftware;wwyenw

trans ittinewtyewstartwbitwmrw2CEN=0,witwiswolearedwtmw0wb.w

yardwareg 

0:wNmtwtrans it 

1:wTrans it 

7 CLKSTRETCHD R/W 

SlavewMmdewClmokwStretoyinewDisable 

0:wEnable 

1:wDisable 

Inwslavew mde,wenablinewextendinewtyewlmw-levelwti ewmfwtyewolmokw

oanwavmidwmverrunwandwunderrunwerrmrsg 

6 SRBEN R/W 

SlavewRespmndswBrmadoastwEnable 

0:wDisable 

1:wEnable 

Nmte:wTyewbrmadoastwaddresswisw0X00 

5 PECEN R/W 

PECwEnable 

0:wDisable 

1:wEnable 

4 ARPEN R/W 

ARPwEnable 

0:wDisable 

1:wEnable 

IfwSMBTCFG=0,wusewtyewdefaultwaddresswmfwSMBuswdevioe 

IfwSMBTCFG=1,wusewtyew asterwaddresswmfwSMBus 

3 SMBTCFG R/W 

SMBuswT.pewCmnfieure 

0:wSMBuswdevioe 

1:wSMBusw aster 

2 Reserved 

1 SMBEN R/W 

SMBuswMmdewEnable 

0:wI2Cw mde 

1:wSMBusw mde 

0 I2CEN R/W 

I2CwEnable 

0:wDisable 

1:wEnable 

17.7.2 Control register 2 (I2C_CR2) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:13 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 242 

Field Name R/W Description 

12 LTCFG R/W 

DMAwLastwTransferwCmnfieure 

CmnfieurewwyetyerwtyewEOTwmfwtyewnextwDMAwiswtyewlastwtrans issimnw

reoeived,wandwmnl.wusedwfmrwtyew asterwreoeivinew mdeg 

0:wNm 

1:wYes 

11 DMAEN R/W 

DMAwRequestswEnable 

0:wDisable 

1:wWyenwTXBEFLG=1wmrwRXBNEFLG=1,wenablewDMAwrequest 

10 BUFIEN R/W 

BufferwInterruptwEnable 

0:wDisable 

1:wEnable;wwyenwtyewbitwmfwan.wmfwtyewfmllmwinewstatewreeisterswiswsetwtmw1,w

tyewinterruptwwillwbeweenerated:wTXBEFLGwandwRXBNEFLG 

9 EVIEN R/W 

EventwInterruptwEnable 

0:wDisable 

1:wEnable;wwyenwtyewbitwmfwan.wmfwtyewfmllmwinewstatewreeisterswiswsetwtmw1,w

tyewinterruptwwillwbeweenerated:wSTARTFLG,wADDRFLG,wADDR10FLG,w

STOPFLG,wBTCFLG,wTXBEFLGwiswsetwtmw1wandwBUFIENwiswsetwtmw1,w

RXBNEFLGwiswsetwtmw1wandwBUFIENwiswsetwtmw1g 

8 ERRIEN R/W 

ErrmrwInterruptwEnable 

0:wDisable 

1:wEnable;wwyenwtyewbitwmfwan.wmfwtyewfmllmwinewstatewreeisterswiswsetwtmw1,w

tyiswinterruptwwillwbeweenerated:wSMBALTFLG,wTTEFLG,wPECEFLG,w

OVRURFLG,wAEFLG,wALFLG,wandwBERRFLG 

7:6 Reserved 

5:0 CLKFCFG R/W 

I2CwClmokwFrequeno.wCmnfieure 

Tyewolmokwfrequeno.wiswfrequeno.wmfwtyewolmokwmfwI2Cw mdule,wna el.,w

tyewolmokwinputwfrm wAPBwbusg 

000000:wDisable 

000001:wDisable 

000010：2MHz 

ggg 

110010：50MHz 

Greaterwtyanw110010:wDisableg 

Mini u wolmokwfrequeno.wmfwI2Cwbus:w1MHzwinwstandardw mde,wandw

4MHzwinwfastw mdeg 

17.7.3 Slave mode address register 1 (I2C_SADDR1) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15 ADDRLEN R/W 

SlavewAddresswLenetywCmnfieure 

0:w7-bitwaddressw mde 

1:w10-bitwaddressw mde 

14:10 Reserved 
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Field Name R/W Description 

9:8 ADDR[9:8] R/W 

SlavewAddresswSetup 

Wyenwtyewaddressw mdewisw7wbits,wtyewbitwiswinvalid;wwyenwtyew

addressw mdewisw10wbits,wtyiswbitwiswtyew9:8wbitwmfwtyewaddressg 

7:1 ADDR[7:1] R/W 
SlavewAddresswSetup 

Tyew7:1wbitwmfwslavewaddress 

0 ADDR[0] R/W 

SlavewAddresswSetup 

Wyenwtyewaddressw mdewisw7wbits,wtyewbitwiswinvalid;wwyenwtyewaddressw

 mdewisw10wbits,wtyiswbitwiswtyew0wbitwmfwtyewaddressg 

17.7.4 Slave mode address register 2 (I2C_SADDR2) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:8 Reserved 

7:1 ADDR2[7:1] R/W 
SlavewDualwAddresswMmdewAddresswSetup 

Tyew7:1wbitwmfwtyewaddresswinwdmuble-addressw mde 

0 ADDRNUM R/W 

SlavewAddresswNu berwCmnfieure 

Inw7-bitwaddressw mde,wtyewslavewoanwbewomnfieuredwtmwidentif.wtyew

sinele-addressw mdewandwdmuble-addressw mde;wmnl.wADDR1wisw

identifiedwinwsinele-addressw mde;wbmtywADDR1wandwADDR2woanw

bewidentifiedwinwdmuble-addressw mde 

Sinelew mrw dmuble-addressw reeistersw oanw bew identifiedw inw 7-bitw

addressw mde,wspeoifioall.waswfmllmws: 

0:wIdentif.w1waddressw(ADDR1) 

1:wIdentif.w2waddressesw(ADDR1wandwADDR2) 

17.7.5 Data register (I2C_DR) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000w0000 

Field Na e R/W Desoriptimn 

31:8 Reserved 

7:0 DATA R/W 

DatawReeister 

InwI2Cwtrans issimnw mde,wwritewtyewdatawtmwbewtrans ittedwtmwtyisw

reeister;winwI2Cwreoeivinew mde,wreadwtyewreoeivedwdatawfrm wtyiswreeisterg 

17.7.6 State register 1 (I2C_SR1) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15 SMBALTFLG RC_W0 

SMBuswAlertwOoourwFlae 

0:wSMBusw asterw mde,wwitymutwalar ; 

SMBuswslavew mde,wwitymutwalar ,wSMBAlertwpinwlevelwunoyaneed 

1:wSMBusw asterw mde,wwitywanwalar weeneratedwmnwtyewpin; 
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Field Name R/W Description 

SMBuswslavew mde,wreoeivinewanwalar ,woausinewSMBAlertwpinw

levelwtmwbeom ewlmw 

Tyiswbitwiswsetwtmw1wb.wyardware;wtyiswbitwoanwbewolearedwb.wwritinew0w

b.wsmftware;wwyenwI2CEN=0,witwoanwbewolearedwtmw0wb.wyardwareg 

14 TTEFLG RC_W0 

Ti emutwmrwTlmwwErrmrwFlae 

0:wNmwti emutwerrmr 

1:wWyenwawti emutwerrmrwmoours,winwslavew mde,wtyewslavewiswresetw

andwtyewbuswiswreleased;winw asterw mde,wtyewyardwarewtrans itsw

tyewstmpwbitg 

Tyiswbitwoanwbewsetwtmw1wb.wyardwarewwyenwti emutwerrmrwmoourswinw

an.wmfwtyewfmllmwinewsituatimns: 

(1)wSCLw aintainswlmwwlevelwfmrw mrewtyanw25 s; 

(2)wSCLwlmw-levelwextensimnwti ewmfwtyew asterwdevioewisw mrew

tyanw10 s; 

(3)wSCLwlmw-levelwextensimnwti ewmfwtyewslavewdevioewisw mrewtyanw

25 sg 

Tyiswbitwoanwbewolearedwb.wwritinew0wb.wsmftware;wandwbewolearedwtmw

0wb.wyardwarewwyenwI2CEN=0g 

13 Reserved 

12 PECEFLG RC_W0 

PECwErrmrwinwReoeptimnwFlae 

0:wNmwPECwerrmr:wwyenwACKEN=1,wafterwPECwiswreoeived,wtyew

reoeiverwwillwreturnwACKEN 

1:wTyerewiswPECwerrmr:wreeardlesswmfwtyewvaluewmfwACKEN,waswlmnew

aswPECwiswreoeived,wtyewreoeiverwwillwreturnwNACK 

Tyiswbitwoanwbewolearedwb.wwritinew0wb.wsmftware;wandwbewolearedwtmw

0wb.wyardwarewwyenwI2CEN=0g 

11 OVRURFLG RC_W0 

Overrun/UnderrunwFlae 

0:wNmtwmoour 

1:wOoourred 

Tyiswbitwoanwbewsetwtmw1wb.wyardwarewwyenwCLKSTRETCHD=1w

andwan.wmfwtyewfmllmwinewomnditimnswisw et: 

(1)wInwtyewslavewreoeivinew mde,wwyenwtyewdatawinwtyewDATAw

reeisterwiswnmtwreadwmut,wbutwawnewwdatawiswreoeivedw(tyiswdatawwillw

bewlmst),wmverrunwmoours; 

(2)wInwtyewslavewtrans issimnw mde,wnmwdatawiswwrittenwinwtyewdataw

reeisterwbutwdatawstillwneedswtmwbewtrans ittedw w (tyewsa ewdatawisw

trans ittedwtwioe),wandwtyenwunderrunwmooursg 

Tyiswbitwoanwbewolearedwb.wwritinew0wb.wsmftware;wandwbewolearedwtmw

0wb.wyardwarewwyenwI2CEN=0g 

10 AEFLG RC_W0 

AoknmwledeewErrmrwFlae 

0:wNmwaoknmwlede entwerrmr 

1:wAoknmwlede entwerrmrwmoourred 

Tyiswbitwiswsetwtmw1wb.wyardware;wtyiswbitwoanwbewolearedwb.wwritinew0w

b.wsmftware;wwyenwI2CEN=0,witwoanwbewolearedwtmw0wb.wyardwareg 

9 ALFLG RC_W0 

MasterwMmdewArbitratimnwLmstwFlae 

0:wNmwarbitratimnwlmss 

1:wInwoasewmfwarbitratimnwlmss,wI2Cwinterfaoewwillwautm atioall.w

switoywbaokwtmwslavew mde 
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Field Name R/W Description 

"Arbitratimnwlmsswinw asterw mde"w eanswtyew asterwlmseswtyew

omntrmlwmfwbuses;wtyiswbitwoanwbewsetwtmw1wb.wyardware;wtyiswbitwoanw

bewolearedwb.wwritinew0wb.wsmftware;wwyenwI2CEN=0,witwoanwbew

olearedwtmw0wb.wyardwareg 

8 BERRFLG RC_W0 

BuswErrmrwFlae 

0:wNmwbuswerrmr 

1:wBuswerrmrwmoourred 

Buswerrmrw eanswexoeptimnwmfwstartwbitwmrwstmpwbit;wwyenwanwerrmrwisw

deteoted,wtyiswbitwoanwbewsetwtmw1wb.wyardware;wtyiswbitwoanwbew

olearedwb.wwritinew0wb.wsmftware;wwyenwI2CEN=0,witwoanwbew

olearedwtmw0wb.wyardwareg 

7 TXBEFLG R 

Trans itwBufferwE pt.wFlae 

0:wTyewtrans itwbufferwiswnmtwe pt. 

1:wTyewtrans itwbufferwiswe pt. 

Tyiswbitwoanwbewsetwtmw1wb.wyardwarewwyenwtyewomntentwmfwDATAw

reeisterwiswe pt.; 

WyenwtyewsmftwarewwriteswtyewfirstwdatawtmwtyewDATAwreeister,witwwillw

i  ediatel.w mvewtyewdatawtmwtyewsyiftwreeister,wtyenwtyewdatawinw

tyewDATAwreeisterwiswe pt.wandwtyiswbitwoannmtwbewoleared; 

TyiswbitwoanwbewolearedwafterwtyewsmftwarewwriteswdatawtmwDATAw

reeister;wafterwtrans ittinewtyewstartwbitwandwstmpwbit,wmrwwyenw

I2CEN=0,witwoanwbewolearedwtmw0wb.wyardwareg 

6 RXBNEFLG R 

ReoeivewBufferwNmtwE pt.wFlae 

0:wTyewreoeivewbufferwiswe pt. 

1:wTyewreoeivewbufferwiswnmtwe pt. 

Tyiswbitwoanwbewsetwtmw1wb.wyardwarewwyenwtyerewiswdatawinwDATAw

reeister; 

WyenwBTCFLGwiswsetwtmw1,wsinoewtyewdatawreeisterwiswstillwfull,wtyew

RXBNEFLGwbitwoannmtwbewolearedwb.wreadinewDATAwreeister; 

TyiswbitwoanwbewolearedwafterwtyewsmftwarewreadswandwwriteswDATAw

reeister;wwyenwI2CEN=0,witwoanwbewolearedwtmw0wb.wyardwareg 

5 Reserved 

4 STOPFLG R 

StmpwBitwDeteotimnwFlae 

0:wNmtwdeteoted 

1:wDeteoted 

IfwACKEN=1,wafterwmnewanswer,wwyenwtyewslavewdeteotswtyewstmpw

bitwmnwtyewbus,witwwillwbewsetwtmw1wb.wyardware; 

TyiswbitwoanwbewolearedwafterwtyewsmftwarewfirstwreadswI2C_SR1w

reeisterwandwtyenwwriteswtyewI2C_CR1wreeister;wwyenwI2CEN=0,witw

oanwbewolearedwtmw0wb.wyardwareg 

3 ADDR10FLG R 

10-BitwAddresswHeaderwTrans itwFlae 

0:wNmtwtrans it 

1:wTrans itted 

Tyewbitwoanwbewsetwtmw1wb.wyardware;wtyiswbitwoanwbewolearedwafterw

tyewsmftwarewfirstwreadswI2C_SR1wreeisterwandwtyenwwriteswtyew

DATAwreeister;wwyenwI2CEN=0,witwoanwbewolearedwtmw0wb.w

yardwareg 

2 BTCFLG R 
B.tewTransferwCm pletewFlae 

0:wNmtwom pleted 
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Field Name R/W Description 

1:wCm pleted 

Wyenwreoeivinewdata,wifwtyewdatawreoeivedwinwDATAwreeisterwfailswtmw

bewreadw,wandwawnewwdatawiswreoeivedwtyen,witwwillwbewsetwtmw1wb.w

yardware; 

Wyenwtrans ittinewdata,wifwtyewDATAwreeisterwiswe pt.,witwwillwbewsetw

tmw1wb.wyardwarewtmwtrans itwtyewdatawinwtyewsyiftwreeisterg 

TyiswbitwoanwbewolearedwafterwtyewsmftwarewfirstwreadswI2C_SR1w

reeister,wandwtyenwreadswmrwwriteswtyewDATAwreeister;wtyiswbitwoanw

bewolearedwtmw0wb.wyardwarewb.wtrans ittinewawstartwbitwandwstmpwbitw

durinewtyewtrans issimn,wmrwwyenwI2CEN=0g 

1 ADDRFLG R 

AddresswTransferwCm pletew/ReoeivewMatoywFlae 

Wyetyerwtyew atoyinewaddresswiswreoeivedwinwslavew mde: 

0:wNmtwreoeived 

1:wReoeived 

Wyetyerw asterw mdewaddresswtrans issimnwiswom pleted: 

0:wNmtwom pleted 

1:wCm pleted 

Tyewbitwoanwbewsetwtmw1wb.wyardware;wtyiswbitwoanwbewolearedwafterw

tyewsmftwarewfirstwreadswI2C_SR1wreeisterwandwtyenwreadsw

I2C_SR2wreeister;wwyenwI2CEN=0,witwoanwbewolearedwtmw0wb.w

yardwareg 

0 STARTFLG R 

StartwBitwSentwFinisyedwFlae 

0:wNmtwtrans it 

1:wTrans itted 

Wyenw tyew startw bitw isw trans itted,w tyisw bitw oanw bew setw tmw 1w b.w

yardware;w tyisw bitw oanw bew olearedw afterw tyew smftwarew firstw readsw

I2C_SR1w reeisterw andw tyenw writesw tyew DATAw reeister;w wyenw

I2CEN=0,witwoanwbewolearedwtmw0wb.wyardwareg 

17.7.7 State register 2 (I2C_SR2) 

Offsetwaddress:w0x18 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:8 PECVAL R 
SavewPaoketwErrmrwCyeokinewValue 

WyenwPECEN=1,wtyewinternalwPECwvaluewiswsavedwinwPECVALg 

7 DUALADDRFLG R 

SlavewMmdewReoeivedwDualwAddresswMatoywFlae 

0:wTyewreoeivedwaddressw atoyeswtyewomntentwmfwADDR1wreeister 

1:wTyewreoeivedwaddressw atoyeswtyewomntentwmfwADDR2wreeister 

Tyiswbitwoanwbewsetwtmw1wb.wyardware;wandwolearedwtmw0wb.w

yardwarewwyenwan.wmfwtyewfmllmwinewomnditimnswisw et: 

(1)wStmpwbitwisweenerated 

(2)wRepeatedwstartwbitwisweenerated 

(3)wI2CEN=0 

6 SMMHADDRFLG R 

SMBuswDevioewReoeivedwMasterwHeaderwFlaewinwSlavewMmde 

0:wFailedwtmwreoeivewtyew asterwyeadwaddress 

1:wReoeivedwtyew asterwyeadwaddresswwyenwSMBTSEL=1wandw

ARPEN=1 
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Field Name R/W Description 

Tyiswbitwoanwbewsetwtmw1wb.wyardware;wandwolearedwtmw0wb.w

yardwarewwyenwan.wmfwtyewfmllmwinewomnditimnswisw et: 

(1)wStmpwbitwisweenerated 

(2)wRepeatedwstartwbitwisweenerated 

(3)wI2CEN=0 

5 SMBDADDRFLG R 

SMBuswDevioewReoeivedwDefaultwAddresswFlaewinwSlavewMmde 

0:wFailedwtmwreoeivewtyewdefaultwaddress 

1:wReoeivedwtyewdefaultwaddresswwyenwARPEN=1 

Tyiswbitwoanwbewsetwtmw1wb.wyardware;wandwolearedwtmw0wb.w

yardwarewwyenwan.wmfwtyewfmllmwinewomnditimnswisw et: 

(1)wStmpwbitwisweenerated 

(2)wRepeatedwstartwbitwisweenerated 

(3)wI2CEN=0 

4 GENCALLFLG R 

SlavewMmdewReoeivedwGeneralwCallwAddresswFlae 

0:wFailedwtmwreoeivewtyewbrmadoastwaddress 

1:wReoeivedwtyewBrmadoastwaddressw  

Tyiswbitwoanwbewsetwtmw1wb.wyardware;wandwolearedwtmw0wb.w

yardwarewwyenwan.wmfwtyewfmllmwinewomnditimnswisw et: 

(1)wStmpwbitwisweenerated 

(2)wRepeatedwstartwbitwisweenerated 

(3)wI2CEN=0 

3 Reserved 

2 TRFLG R 

Trans itterw/wReoeiverwMmdewFlae 

0:wTyewdevioewiswinwreoeiverw mdew(read) 

1:wTyewdevioewiswinwtrans itterw mdew(write) 

DeoidewtyewbitwvaluewaoomrdinewtmwR/Wwbit; 

Tyiswbitwoanwbewolearedwtmw0wb.wyardwarewwyenwan.wmfwtyew

fmllmwinewomnditimnswisw et: 

(1)wStmpwbitwisweenerated 

(2)wRepeatedwstartwbitwisweenerated 

(3)wBuswarbitratimnwiswlmst 

(4)wI2CEN=0 

1 BUSBSYFLG R 

BuswBus.wFlae 

0:wTyewbuswiswidlew(nmwom  unioatimn) 

1:wTyewbuswiswbus.w(inwtyewprmeresswmfwom  unioatimn) 

Tyiswbitwoanwbewsetwtmw1wb.wyardwarewwyenwSDAwmrwSCLwiswatwlmww

level;wandwolearedwtmw0wb.wyardwarewafterwtyewstmpwbitwisw

eeneratedg 

0 MSFLG R 

MasterwSlavewMmdewFlae 

0:wSlavew mde 

1:wMasterw mde 

Tyiswbitwoanwbewsetwtmw1wb.wyardwarewwyenwI2Cwiswomnfieuredwasw

 asterw mde; 

Tyisw bitw oanw bew olearedw tmw 0w b.w yardwarew wyenw an.w mfw tyew

fmllmwinewomnditimnswisw et: 

(1)wStmpwbitwisweenerated 

(2)wBuswarbitratimnwiswlmst 
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Field Name R/W Description 

(3)wI2CEN=0 

17.7.8 Master clock control register (I2C_CLKCR) 

Offsetwaddress:w0x1C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15 SPEEDCFG R/W 

MasterwMmdewSpeedwCmnfieure 

0:wStandardw mde 

1:wFastw mde 

14 FDUTYCFG R/W 

FastwMmdewDut.wC.olewCmnfieure 

Dut.wo.olew=wtlmw/tyiey 

0:wSCLKwdut.wo.olewisw2 

1:wSCLKwdut.wo.olewisw16/9 

13:12 Reserved 

11:0 CLKCFG R/W 

ClmokwSetupwinwFast/StandardwMasterwMmde 

InwI2Cwstandardw mdewmrwSMBusw mde: 

Tyiey=CLKCFGw×wTPCLK1 

Tlmw=CLKCFGw×wTPCLK1 

InwI2Cwfastw mde: 

WyenwFDUTYCFG=0: 

Tyiey=CLKCFG×TPCLK1 

Tlmw=2×CLKCFG×wTPCLK1 

WyenwFDUTYCFG=1: 

Tyiey=9w×wCLKCFGw×wTPCLK1 

Tlmw=16w×wCLKCFGw×wTPCLK1 

17.7.9 Maximum rising time register (I2C_RISETMAX) 

Offsetwaddress:w0x20 

Resetwvalue:w0x0000w0002 

Field Na e R/W Desoriptimn 

13:12 Reserved 

7:0 RISETMAX R/W 

MasterwMmdewMaxi u wRisewTi ewinwFast/StandardwMmde 

Tyewti ewiswinwTPCLK1,wandwRISETMAXwiswtyew axi u wrisinewti ewunitwmfw

SCLwplusw1g 

17.7.10 Filter control register (I2C_FILTER) 

Offsetwaddress:w0x24 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:5 Reserved 
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Field Name R/W Description 

4 ANFDISEN R/W 

AnalmewNmisewFilterwDisable 

0:wEnable 

1:wDisable 

3:0 DNFCFG R/W 

DieitalwNmisewFilterwFilterinewCapabilit.wCmnfieure 

0000:wDisable 

0001：1w×wTPCLK1 

…… 

1111：15w×wTPCLK1 

Nmte:wTyesewbitswoanwbewomnfieuredwmnl.wwyenwI2CEN=0g 
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18 Serial peripheral interface (SPI) 

18.1 Full Name and Abbreviation Description of Terms 

Tablew58wFullwNa ewandwAbbreviatimnwDesoriptimnwmfwSPIwTer s 

Full name in English English abbreviation 

MmstwSienifioantwBit MSB 

LeastwSienifioantwBit LSB 

MasterwOutwSlavewIn MOSI 

MasterwInwSlavewOut MISO 

SerialwClmok SCK 

SerialwData SD 

MasterwClmok MCK 

WmrdwSeleot WS 

Pulse-omdewMmdulatimn PCM 

Inter-ICwSmund I2S 

Trans it TX 

Reoeive RX 

Bus. BSY 

18.2 Introduction 

Serialwperipyeralwinterfaoew(SPI)wprmvideswdatawtrans ittinewandwreoeivinew

funotimnswbasedwmnwSPIwprmtmoml,wwyioywallmwswoyipswtmwom  unioatewwityw

externalwdevioeswinwfullwduplex,ws.noyrmnmuswandwserialw mdes,wandwoanwwmrkwinw

 asterwmrwslavew mdeg 

18.3 Main characteristics of SPI 

(1) Master and slave operation with 4-wire full duplex synchronous 

transmission and receiving 

(2) Select 2- wire half-duplex communication 

(3) Select 8-bit or 16-bit transmission frame format 

(4) Supports SPI MOTOROLA protocol mode 

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

interrupts 
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(6) Have SPI bus busy state flag 

(7) Clock polarity and phase are programmable 

(8) Independent transmit and receive FIFO  

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

(10) With DMA transmission 

18.4 Structure block diagram 

Fieurew89wSPIwStruoturewBlmokwDiaera  

MOSI

MISO

SCK

NSS

SPI
PROTOCOL

CTRL

TX
CTRL

RX
CTRL

TX
FIFO

RX
FIFO

SPI
REGFILE

A
P

B B
U

S

tx_o tx_data

rx_i rx_data

control signals

fifo_data

fifo_data

 

18.5 SPI functional description 

18.5.1 Description of SPI signal line 

Tablew59wSPIwSienalwLinewDesoriptimn 

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 
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Pin name Description 

NSS 

MasterwyardwarewNSSw mde:wNSSwmutput 

SlavewyardwarewNSSw mde:wNSSwinput 

Nmte:wMulti- asterw mdewiswnmtwsuppmrtedgwWyenwtyewslavew aoyinewiswinw

smftwarewNSSw mde,wtyiswpinwoanwbewusedwfmrwmtyerwpurpmsesg 

18.5.2 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 

18.5.2.1 Phase and polarity of clock signal 

Tyewolmokwpmlarit.wandwolmokwpyasewarewCPOLwandwCPHAwbitswmfwSPI_CR1w

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 

Tablew60wFmurwMmdeswmfwSPI 

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 cleared to 0 and disabled by SPIEN bit. 

(2) When SCK is in idle state, if CPOL=1, pull up SCK; if CPOL=0, pull down SCK. 
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Fieurew90wClmokwpyasewandwpmlarit. 

21 43 65 87

MSB 6 5 4 3 2 1 LSB

sck

data

CPOL=0, CPHA=0

21 43 65 87

MSB 6 5 4 3 2 1 LSB

sck

data

CPOL=0, CPHA=1

21 43 65 87

MSB 6 5 4 3 2 1 LSB

sck

data

CPOL=1, CPHA=0

21 43 65 87

MSB 6 5 4 3 2 1 LSB

sck

data

CPOL=1, CPHA=1

tx_clk

rx_clk

tx_clk

rx_clk

tx_clk

rx_clk

tx_clk

rx_clk

 

18.5.2.2 Data frame format 

YmuwoanwfirstwomnfieurewtyewDFFwbitwseleotimnwmfwSPI_CR1wtmwpasswtyrmueywtyew

wmrdwlenety,wandwtyenwomnfieurewtyewLSBFIRSTwbitwseleotimnwmfwtyewSPI_CR1w

reeisterwtmwdeter inewwyetyerwLSBwmrwMSBwom eswfirstgwWyenwaooessinew

SPI_DRwreeister,wtyewdatawfra eswarewalwa.swrieytwalienedgwInwtyewprmoesswmfw

om  unioatimn,wmnl.wtyewbitswwityinwtyewdatawwmrdwlenetywraneewwillwbewmutputw

witywtyewolmokg 

18.5.3 NSS mode 

SmftwarewNSSw mde:wSeleotwtmwenablewmrwdisablewtyisw mdewb.womnfieurinewSSMw

bitwmfwSPI_CR1wreeister,wandwtyewinternalwNSSwsienalwlevelwiswdrivenwb.wSSIwbitwmfw

SPI_CR1wreeisterg 

HardwarewNSSw mde: 

⚫ EnablewNSSwmutput:wWyenwSPIwiswinw asterw mde,wenablewSSMwbit,w

NSSwpinwwillwbewpulledwtmwlmwwandwSPIwwillwautm atioall.wenterwtyewslavew

 mdeg 

⚫ DisablewNSSwmutput:wOperatimnwiswallmwedwinw ulti- asterw

envirmn entsg 
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18.5.4 SPI mode 

18.5.4.1 Initialization of SPI master mode 

Inw asterw mde,wserialwolmokwisweeneratedwmnwSCKwping 

Cmnfieurew asterw mde 

⚫ CmnfieurewMSTR=1winwSPI_CR1wreeister,wandwsetwtmw asterw mde 

⚫ Seleotwtyewserialwolmokwbaudwratewb.womnfieurinewBRwbitwinwSPI_CR1w

reeister 

⚫ Seleotwtyewpmlarit.wandwpyasewb.womnfieurinewCPOLwandwCPHAwbitswinw

SPI_CR1wreeister 

⚫ Seleotwtyewtrans issimnw mdewb.womnfieurinewBIDIOENwandwBIDIMENw

bitswinwSPI_CR1wreeister 

⚫ Seleotwdatawfra ewlenetywb.womnfieurinewDFFwbitwmfwSPI_CR1wreeister 

⚫ SeleotwLSBwmrwMSBwfirstwb.womnfieurinewLSBFIRSTwinwSPI_CR1w

reeister 

⚫ CmnfieurewSPIENwbitwinwSPI_CR1wreeisterwtmwenablewSPI 

Inw asterw mde:wMOSIwpinwiswdatawmutput,wwyilewMISOwiswdatawinputg 

Nmte:w  

(1) To prevent communication errors, when SPIEN=1, BR, CPOL, CPHA, DFF, LSBFIRST, and 

MSTR all have write protection. 

(2) If it is necessary to change the clock polarity for communication, it is recommended to keep 

SPIEN=0 and then change CPOL and CPHA, and then set SPIEN to 1 to avoid 

communication errors when the clock polarity is switched. 

18.5.4.2 Initialization of SPI slave mode 

Inwslavew mde,wSCKwpinwreoeiveswtyewserialwolmokwfrm wtyew asterwdevioeg 

Cmnfieuratimnwmfwslavew mde 

⚫ CmnfieurewMSTR=0winwSPI_CR1wreeister,wandwsetwtmwslavew mde 

⚫ Seleotwtyewpmlarit.wandwpyasewb.womnfieurinewCPOLwandwCPHAwbitswinw

SPI_CR1wreeister 

⚫ Seleotwtyewtrans issimnw mdewb.womnfieurinewBIDIOENwandwBIDIMENw

bitswinwSPI_CR1wreeister 

⚫ Seleotwdatawfra ewlenetywb.womnfieurinewDFFwbitwmfwSPI_CR1wreeister 

⚫ SeleotwLSBwmrwMSBwfirstwb.womnfieurinewLSBFIRSTwinwSPI_CR1w

reeister 

⚫ NSSwomnfieuratimn: 

- Inwyardwarew mde:wNSSwpinw ustwbewlmwwinwtyewwymlewdatawfra ew

trans issimnwprmoess 

- Inwsmftwarew mde:wSetwSSMwbitwinwSPI_CR1wreeisterwandwolearwSSIw

bit 

⚫ CmnfieurewSPIENwbitwinwSPI_CR1wreeisterwtmwenablewSPI 
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Inwslavew mde:wMOSIwpinwiswdatawinput,wwyilewMISOwiswdatawmutputg 

18.5.4.3 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 

18.5.4.4 Communication of multiple slave devices of SPI 

SPIwoanwbewmperatedwb.w ultiplewslavewdevioesgwTyew asterwdevioewuseswGPIOw

pinwtmw anaeewtyewoyipwseleotimnwlinewmfwtyewslavewdevioe,wandwoanwomntrmlwtwmwmrw

 mrewindependentwslavewdevioesg 

Tyew asterwdevioewdeoideswusinewwyioywslavewdevioewtmwtrans itwdatawb.wpullinew

dmwnwtyewNSSwpinwmfwtyewslavewdevioeg 

18.5.5 Data transmission and receiving process in different modes of 

SPI 

Tablew61wRunwMmdewmfwSPI 

Mode Configuration Data pin 

Full-duplexw mdewmfw asterwdevioe 
BIDIMEN=0,w

RXONLY=0 

MISOwreoeives;wMOSIw

trans its 

One-wa.wreoeivinew mdewmfwtyew asterw

devioe 

BIDIMEN=0,w

RXONLY=1 

MISOwreoeives;wMOSIwiswnmtw

used 

Bidireotimnalwtrans issimnw mdewmfwtyew

 asterwdevioe 

BIDIMEN=1，

BIDIOEN=1 

MISOwiswnmtwused;wMOSIw

trans its 

Bidireotimnalwreoeivinew mdewmfwtyew asterw

devioe 

BIDIMENw=1，

BIDIOEN=0 

MISOwiswnmtwused;wMOSIw

reoeives 

Full-duplexw mdewmfwslavewdevioe 
BIDIMEN=0,w

RXONLY=0 

MISOwtrans its;wMOSIw

reoeives 

One-wa.wreoeivinew mdewmfwtyewslavew

devioe 

BIDIMEN=0,w

RXONLY=1 

MISOwiswnmtwused;wMOSIw

reoeives 

Bidireotimnalwtrans issimnw mdewmfwtyew

slavewdevioe 

BIDIMEN=1，

BIDIOEN=1 

MISOwtrans its;wMOSIwisw

nmtwused 

Bidireotimnalwreoeivinew mdewmfwtyewslavew

devioe 

BIDIMENw=1，

BIDIOEN=0 

MISOwreoeives;wMOSIwiswnmtw

used 

Nmte:w  

(1) BIDIMEN, BIDIOEN and RXONLY do not have the write protection control of SPIEN, but 

they need to be modified after one frame of data transmission is complete; otherwise, it will 
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cause partial interruption of communication and result in data transmission and reception 

errors. 

(2) When the master communicates, if only receiving is required, the module will never stop 

receiving data, and BUSYFLG remains at 1. The received data needs to be processed in a 

timely manner. After communication is completed, first restore to full-duplex mode and then 

turn off SPIEN. 

Fieurew91wCmnneotimnwinwFullwDuplexwMmde 

Master 
device

SCK

MOSI

NSS

MISO

Slave 
device

SCK

MOSI

NSS

MISO

 

Fieurew92wCmnneotimnwinwHalfwDuplexwMmde 

Master 
device

SCK

MOSI

NSS

MISO

Slave 
device

SCK

MOSI

NSS

MISO

 

Fieurew93wCmnneotimnwinwSi plexwMmdew(tyew asterwiswusedwfmrwreoeivewandwtyewslavewisw

usedwfmrwtrans it) 

Master 
device

SCK

MOSI

NSS

MISO

Slave 
device

SCK

MOSI

NSS

MISO
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Fieurew94wCmnneotimnwinwSi plexwMmde(tyew asterwmnl.wtrans itwandwtyewslavewreoeive) 

Master 
device

SCK

MOSI

NSS

MISO

Slave 
device

SCK

MOSI

NSS

MISO

 

18.5.5.1 Transmitting and receiving of data 

Inwmrderwtmwpreventwmverrunwwyenwtyewdatawfra ewiswsymrtwandwensurewtyatwSPIw

oanwwmrkwomntinumusl.,wallwSPIwdatawneedwtmwpasswtyrmueywtyew32-bitwe beddedw

FIFOgwEaoywdireotimnwwillwyavewitswmwnwFIFO,wTXFIFOwandwRXFIFOg 

HandlewFIFOwaoomrdinewtmwduplexw mde,wdatawfra ewfmr at,waooesswsizew

exeoutedwmnwFIFOwdatawreeisterwandwwyetyerwtmwusewdatawpaokaeewtmwprmoessw

FIFOwwyenwaooessinewFIFOg 

AfterwreadwaooesswtmwSPI_DRwreeister,wtyewearliestwvalueswtyatwyavewnmtwbeenw

readw.etwandwarewstmredwinwRXFIFOwwillwbewreturnedgwAfterwwritewaooesswtmw

SPI_DR,wtyewwrittenwdatawwillwbewstmredwinwTXFIFOwatwtyewendwmfwtyewtrans itw

queuegwTyewTXFIFOVALwandwRXFIFOVALwbitswindioatewtyewourrentwmooupano.w

levelswmfwtyewtwmwFIFOg 

TyewreadwaooesswtmwSPI_DRwreeisterw ustwbew anaeedwb.wRXFIFONEFLGw

eventgwWyenwtyewdatawarewstmredwinwRXFIFOwandwreaoywtyewtyresymldwvaluew

(definedwb.wprevimuswbit),wtyisweventwwillwbewtrieeered;wwyenwRXFIFONEFLGwisw

oleared,wRXFIFOwwillwbewreeardedwtmwbewe pt.,wandwinwtyewsi ilarwwa.,wtyewwritew

aooesswtmwtyewdatawfra ewtmwbewtrans ittedwisw anaeedwb.wTXFIFOEFLGweventgw

WyenwTXFIFOwiswlesswtyanwmrwequalwtmwyalfwmfwitswoapaoit.,wRXFIFONEFLGweventw

willwbewtrieeered;wmtyerwise,wTXFIFOEFLGwwillwbewoleared,w eanwyile,witwwillwbew

reeardedwtyatwtyerewarewdatawstmredwinwTXFIFOgwTyerefmre,wwyenwtyewdatawfra ew

fmr atwiswlesswtyanwmrwequalwtmwmnewb.te,wRXFIFOwoanwstmrew4wdatawfra eswatw

 mst,wandwTXFIFOwoanwstmrew3wdatawfra esgwWyenwtyewsmftwarewatte ptswtmwwritew

 mrewdatawtmwTXFIFOwinw16-bitw mde,wtyiswdifferenoewoanwpreventwtyewtyreewmrw8-

bitwdatawfra eswtyatwyavewbeenwstmredwinwTXFIFOwfrm wbeinewda aeedgw

TXFIFOEFLGwandwRXFIFONEFLGweventswoanwbewpmlledwmrwyandledwb.winterruptg 

18.5.5.2 Sequence processing 

Inwtrans ittinewdata,w ultiplewdatawoanwbewfmr edwintmwawsequenoewinwmrdergw

Wyenwtyewtrans issimnwiswstarted,wTXFIFOwwillwtrans itwomntinumusl.winwmrderg 

Inwsinelewreoeivew mde,winwyalf-duplexw mde,wwyenwSPIwiswenabled,wtyew asterw
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devioewwillwi  ediatel.wreoeivewtyewsequenoewuntilwSPIwiswdisabledwmrwtyewsinelew

reoeivew mdewiswdisabledwgwWyenwtyewdatawfra ewstartswtrans issimn,wtyewslavew

oannmtwomntrmlwtyewdatawsequenoe,wsmwtyewslavew ustwpreparewtyewdatawbefmrew

tyewtrans issimn,wtmwensurewtyerewarewdatawtmwbewtrans ittedwinwTXFIFOg 

Wyenwtyerewarew ultiplewslavewdevioes,weaoywsequenoewneedswtmwomrrespmndwtmw

differentwslavewdevioes,wsmwNSSwpulsewsymuldwbewusedwtmwseparatewtyewsequenoew

tmwensurewitwiswomrreotg 

Nmte: 

(1) Check whether the data transmission is completed according to TXFIFOVAL bit and 

BUSYFLG bit, and the clock output will stop when the transmission is completed. 

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

transmitted are odd. 

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

mode to stop clock output. 

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

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

first bit of the next byte. 

18.5.5.3 Data packing 

Ifwtyewdatawfra ewiswlesswtyanwmrwequalwtmwmnewb.te,wwyenwexeoutinew16-bitwreadw

andwwritewaooesswtmwSPI_DRwreeister,wtyewdatawwillwbewpaokedwautm atioall.wandw

dmublewdatawoanwbewprmoessedwinwparallelgwAfterwomnduotinewwritewaooesswtmw

SPI_DR,w2-b.tewdatawwillwbewtrans itted;wifwtyewtyresymldwvaluewmfwRXFIFOwiswsetw

tmw16wbits,wawreoeivewRXFIFONEFLGweventwwillwbeweeneratedg 

FmrwawsinelewRXFIFONEFLGwevent,wtyewdatawreoeiverwsyallwperfmr wmnewreadw

mperatimnwtmwSPI_DR,wandwmnl.wafterwtyat,woanwitwmbtainwallwdatag 

Nmte:wTyewtyresymldwvaluewmfwRXFIFOwsymuldwbewomnsistentwwitywtyewbitwwidtywmfw

fmllmw-upwdatawaooessg 

18.5.6 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.womnfieurinewTXDMAENwandw



 

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 259 

RXDMAENwbitswmfwSPI_CR2wreeisterg 

⚫ Wyenwtrans ittine:wWyenwTXFIFOEFLGwflaewbitwiswsetwtmw1,wissuewtyew

DMAwrequest,wDMAwomntrmllerwwriteswdatawtmwSPI_DR,wandwtyenwtyew

TXFIFOEFLGwflaewbitwwillwbewolearedg 

⚫ Wyenwreoeivine:wWyenwsettinewRXFIFONEFLGwflaewbitwtmw1,wissuewtyew

DMAwrequest,wDMAwomntrmllerwreadswdatawfrm wSPI_DRwreeister,wandw

tyenwRXFIFONEFLGwflaewbitwiswolearedg 

B.w mnitmrinewBUSYFLGwflaewbit,womnfir wwyetyerwSPIwom  unioatimnwiswmverw

afterwDMAwyaswtransferredwallwdatawtmwbewtrans ittedwinwtrans ittinew mde,wwyioyw

oanwavmidwda aeinewtyewtrans issimnwmfwlastwdatag 

18.5.7 Communication rate 

Duewtmwtyewli itatimnwmfwIOwdela.,wSPIw aster/slavewom  unioatimnwoanwsuppmrtwaw

 axi u wSPIwolmokwfrequeno.wmfw16MHzg 

Durinewtyew asterwom  unioatimnwprmoess,wSPIwsuppmrtswnmr alwom  unioatimnw

witywaw axi u wmfw2wdivisimnswmfwtyews.ste wolmokgwHmwever,wifwDMAwiswusedwtmw

sendwandwreoeivewawlareewa muntwmfwdata,wtyerew a.wbewdisomntinuit.gwIfw

uninterruptedwom  unioatimnwiswrequired,witwiswreom  endedwtmwomnfieurewtyew

s.ste wolmokwtmwbew4wti eswtyewSPIwolmokgwFmrwexa ple,wwyenw16MHzw

om  unioatimnwiswneeded,wtyews.ste wolmokwoanwbewomnfieuredwtmwbew64MHz,w

andwtyewBRwbitwmfwSPI_CR1woanwbewomnfieuredwtmwwmrkwinw4wfrequeno.wdivisimnsg 

Durinewtyewslavewom  unioatimnwprmoess,wSPIwsuppmrtswnmr alwom  unioatimnw

witywaw axi u wmfw2wdivisimnswmfwtyews.ste wolmokgwHmwever,wwyenwusinewDMAw

tmwsendwandwreoeivewlareewa muntswmfwdata,wtmwavmidwmverflmwwmfwreoeivedwdataw

andwunderflmwwmfwtrans itwdata,witwiswreom  endedwtmwomnfieurewtyews.ste wolmokw

tmwfmurwti eswtyewfrequeno.wmfwtyewexternalwymst'swSPIwolmokgwFmrwexa ple,wwyenw

16MHzwom  unioatimnwfrm wtyewexternalwymstwiswrequired,witwiswreom  endedwtmw

omnfieurewtyews.ste wolmokwtmw64MHzg 

18.5.8 Disable SPI 

Afterwdatawtrans issimnwiswmver,wendwtyewom  unioatimnwb.wdisablinewSPIw

 mduleg 

Wyenwdatawarewbeinewtrans ittedwmrwtyerewarewdatawinwTXFIFO,witwiswnmtwallmwedw

tmwdisablewSPIwb.wmperatinewSPIENwbitwinwSPI_CR1wreeistergwIfwSPIEN=0wiswset,w

tyewolmokwsienalwwillwbewtrans ittedwomntinumusl.wuntilwtyewperipyeralwiswenabledw

aeaingwCertainwstepswarewrequiredwtmwdisablewSPIwtmwpreventwtyewabmvewsituatimnsg 

Steps of disabling SPI 

(1) Wait for TXFIFOEFLG to set to 1 

(2) Wait for clearing RXFIFONEFLG flag bit to 0 

(3) Wait for clearing BUSYFLG flag bit to 0 
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(4) Disable SPI (SPIEN=0) 

18.5.9 SPI interrupt 

Anwinterruptwoanwbewtrieeeredwb.wtyewfmllmwineweventswdurinewSPIwmperatimn: 

⚫ TXFIFOwread.wfmrwlmadine 

⚫ RXFIFOwreoeiveswdata 

⚫ Reoeivewtyewmverflmw 

18.6 Register address mapping 

Tablew62wSPIwReeisterwAddresswMappine 

Register name Description Offset address 

SPI_CR1 SPIwomntrmlwreeisterw1 0x00 

SPI_CR2 SPIwomntrmlwreeisterw2 0x04 

SPI_SR SPIwstatuswreeister 0x08 

SPI_DR SPIwdatawreeister 0x0C 

18.7 Register functional description 

Tyesewperipyeralwreeisterswoanwbewmperatedwb.wyalfwwmrdw(16wbits)wmrwwmrdw(32w

bits)g 

18.7.1 SPI control register 1 (SPI_CR1) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15 BIDIMEN R/W 

BidireotimnalwMmdewEnable 

0:wDmuble-linewbidireotimnalw mde 

1:wSinele-linewbidireotimnalw mde 

Sinele-linewbidireotimnalwtrans issimnw eans:wtrans issimnwbetweenw

MOSIwpinwmfwdataw asterwandwMISOwpinwmfwslaveg 

14 BIDIOEN R/W 

BidireotimnalwMmdewOutputwEnable 

0:wDisablew(reoeive-mnl.wmde) 

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

WyenwBIDIMEN=1,wna el.winwsinele-linewbidireotimnalw mde,wtyiswbitw

deoideswtyewtrans issimnwdireotimnwmfwtrans issimnwlineg 

13:12 Reserved 

11 DFF R/W 

DatawFra ewLenetywFmr atwSeleot 

0:w8-bitwdatawfra ewfmr at 

1:w16-bitwdatawfra ewfmr at 

Nmte:wFmrwomrreotwmperatimn,wwritewmperatimnswtmwtyiswbitwsymuldwmnl.wbew

perfmr edwwyenwSPIwiswdisabledw(SPIENw=w"0")g  
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Field Name R/W Description 

10 RXONLY R/W 

ReoeivewOnl.wMmdewEnable 

0:wTrans itwandwreoeivewatwtyewsa ewti e 

1:wReoeive-mnl.w mde 

Tyiswbitwmnl.wdeter ineswtyewdireotimnwmfwdatawtrans issimnwinwtyewdual-

linewbidireotimnalw mdew(BIDIMEN=0) 

9 SSM R/W 

SmftwarewSlavewDevioewEnable 

0:wDisable 

1:wEnable 

WyenwSSMwiswset,wtyewlevelwmfwNSSwpinwiswdeter inedwb.wSSMg 

8 SSI R/W 

InternalwSlavewDevioewSeleot 

Deter ineswtyewlevelwmnwtyewNSSwpin,wandwI/OwmperatimnswmnwtyewNSSw

pinwarewinvalidg  

Tyiswbitwoanwbewsetweffeotivel.wmnl.wwyenwSPI_CR1gSSM=1g 

7 LSBFIRST R/W 

LSBwFirstwTransferwSeleot 

0:wFirstwtrans itwtyew mstwsienifioantwbitw(MSB) 

1:wFirstwtrans itwtyewleastwsienifioantwbitw(LSB) 

6 SPIEN R/W 

SPIwDevioewEnable 

0:wDisable 

1:wEnable 

Nmte:wWyenwSPIwdevioewiswdisabled,wpleasewmperatewaoomrdinewtmwtyew

prmoesswmfwdisablinewSPIg 

5:3 BR 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 

2 MSTR R/W 

Master/SalvewMmdewCmnfieure 

0:wCmnfieurewaswslavew mde 

1:wCmnfieurewasw asterw mde 

Nmte:wTyiswbitwoannmtwbew mdifiedwdurinewom  unioatimng 

1 CPOL R/W 

ClmokwPmlarit.wCmnfieure 

Tyewstatew aintainedwb.wSCKwwyenwSPIwiswinwidlewstateg 

0:wSCKwlmw 

1:wSCKwyiey 

Nmte:wTyiswbitwoannmtwbew mdifiedwdurinewom  unioatimng 

0 CPHA R/W 

ClmokwPyasewCmnfieure 

Tyiswbitwindioateswmnwtyewedeewmfwwyioywolmokwtmwstartwsa pline 

0:wOnwtyewedeewmfwtyewfirstwolmok 

1:wOnwtyewedeewmfwtyewseomndwolmok 

Nmte:wTyiswbitwoannmtwbew mdifiedwdurinewom  unioatimng 
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18.7.2 SPI control register 2 (SPI_CR2) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:8 Reserved 

7 TXFIFOEIEN R/W 

Trans itwFIFOwE pt.wInterruptwEnable 

0:wDisable 

1:wEnable 

Anwinterruptwmoourswwyenwtyerewiswnmwdatawinwtyewtrans ittinewFIFO 

6 RXFIFONEIEN R/W 

ReoeivewFIFOwNmtwE pt.wInterruptwEnable 

0:wDisable 

1:wAllmwed 

AnwinterruptwisweeneratedwwyenwtyerewiswdatawinwtyewreoeivinewFIFO 

5 OVRIEN R/W 

Overflmwwinterruptwenable 

0:wDisable 

1:wEnable 

WyenwOVRFLGwfaewbitwiswsetwtmw1,wanwinterruptwrequestwwillwbew

eenerated 

4:2 Reserved 

1 TXDMAEN R/W 

Trans itwBufferwDMAwEnable 

Wyenwtyiswbitwiswset,wmnoewTXFIFOEFLGwflaewiswset,wDMAwrequestwwillw

bewissuedg 

0:wDisable 

1:wEnable 

0 RXDMAEN R/W 

ReoeivewBufferwDMAwEnable 

WyenwRXDMAEN=1,wmnoewRXFIFONEFLGwflaewiswset,wDMAwrequestw

willwbewissuedg 

0:wDisable 

1:wEnable 

18.7.3 SPI status register (SPI_SR) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0002 

Field Name R/W Description 

31:13 Reserved 

12:11 TXFIFOVAL R 

FIFOwTrans itwLevewSeleot 

00:wFIFOwiswe pt. 

01:wFIFO/4 

10:wFIFO/2 

11:wFIFOwiswfullw(itwoanwbewomnsideredwaswfullwwyenwtyewtyresymldw

valuewmfwFIFOwiswereaterwtyanw1/2) 

Nmte:wTyiswbitwiswsetwtmw1wmrwolearedwtmw0wb.wyardwareg 

10:9 RXFIFOVAL R 

FIFOwReoeivewLevewSeleot 

00:wFIFOwiswe pt. 

01:wFIFO/4 

10:wFIFO/2 
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Field Name R/W Description 

11:wFIFOwiswfullw(itwoanwbewomnsideredwaswfullwwyenwtyewtyresymldw

valuewmfwFIFOwiswereaterwtyanw1/2) 

Nmte:wTyiswbitwiswsetwtmw1wmrwolearedwtmw0wb.wyardwareg 

8 Reserved 

7 BUSYFLG R 

Bus.wFlae 

TyiswbitwindioateswtyewwmrkwstatewmfwSPI 

0:wSPIwiswidle 

1:wSPIwiswom  unioatine 

Tyiswbitwoanwbewsetwmrwresetwb.wyardware 

6 OVRFLG R 

OverrunwOoourwFlae 

Tyiswbitwindioateswwyetyerwmverrunwmoourswmrwnmt 

0:wNmtwmoourred 

1:wOoourred 

Tyiswbitwoanwbewsetwb.wyardwarewandwresetwb.wsmftwareg 

5:2 Reserved 

1 TXFIFOEFLG R 

Trans itwBufferwE pt.wFlae 

Tyiswbitwindioateswtyatwtyewtrans itwbufferwiswe pt.wmrwnmt 

0:wNmtwe pt. 

1:wE pt. 

0 RXFIFONEFLG R 

ReoeivewBufferwNmtwE pt.wFlae 

Tyiswbitwindioateswtyatwtyewreoeivewbufferwiswe pt.wmrwnmt 

0:wE pt. 

1:wNmtwe pt. 

18.7.4 SPI data register (SPI_DR) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

13:16 Reserved 

15:0 DATA R/W 

Trans itwReoeivewDatawreeister 

Stmrewtyewdatawtmwbewtrans ittedwmrwreoeivedg 

TyewsizewmfwtyewFIFOwiswomnsistentwwitywtyewlenetywmfwtyewdatawfra e,wtyatwis,w

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

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

trans ittinewandwreoeivinewdatag 

TyewdatawreeisterwiswusedwtmwomnneotwtyewRXwandwTXwFIFOsgwReadinewtyew

datawreeisterwaooesseswtyewRXFIFO;wwritinewtmwtyewdatawreeisterwaooesseswtyew

TXwFIFOg 

Nmte:wTyiswreeisterwmnl.wsuppmrtsw32-bitwaooessg 
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19 Analog-to-digital converter (ADC) 

19.1 Introduction 

ADCwwityw12-bitwpreoisimnwyasw8+2wexternalwoyannelswandw5winternalwoyannelsgwItw

suppmrtswsinele,womntinumuswmrwinter ittentwA/Dwomnversimnw mdeswfmrweaoyw

oyannelgwADCwomnversimnwresultswoanwbewleft-alienedwmrwrieyt-alienedwandwstmredw

inw16-bitwdatawreeisterg 

19.2 Main characteristics 

(1) 12-bit resolution 

(2) Up to 8+2 external channels and 5 internal channels 

(3) Sampling intervals can be programmed per channel 

(4) Data alignment with built-in data consistency 

(5) Maximum conversion rate of 1.78 Msps at 12-bit resolution 

(6) Trigger mode: 

⚫ On-oyipwti erwsienalwtrieeer 

⚫ Smftwarewtrieeer 

(7) Supports regular sequence, single, and continuous sampling modes 

(8) Supports scan mode for single or continuous/discontinuous sequences; 

each ADC can convert multiple channels or scan a sequence of 

channels 

(9) DMA request supporting regular data conversion 

⚫ DMAwrequestwwillwbeweeneratedwafterwtyewomnversimnwmfwreeularw

oyannelswiswom pleted;wtyewomnvertedwdatawresultwoanwbewtrans ittedw

tmwtyew e mr.wfrm wtyewADC_DRwreeister 

(10) ADC internal channel supports: 

⚫ TS 

⚫ VBG 

⚫ 1/2VDD 

⚫ OPAMP0 

⚫ OPAMP1 

(11) Supports segmented sampling, with independent result registers for 

each conversion channel 

(12) Supports low-power modes, including automatic delay mode and 

automatic shutdown mode 
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(13) Interrupt 

⚫ Endwmfwomnversimnwinterrupt 

⚫ Endwmfwsequenoewomnversimnwinterrupt 

⚫ Endwmfwsa plinewpyasewinterrupt 

⚫ ADCwread.winterrupt 

⚫ Overrunwinterrupt 

19.3 Structure block diagram 

Fieurew95wStruoturewBlmokwDiaera  

Input 
selection & 
scan control

ADC
ADC_IN[12:0]

adc_ext_trg0

adc_ext_trg1

 ...

adc_ext_trg7

adc_ext1_trg0

adc_ext1_trg1

 ...

adc_ext1_trg7

LT3[3:0],SQx[3:0]

CONT

SMPx[2:0]

Start & Stop 
Control

START

STOP

EXTEN[1:0]

EXTTRGSEL1[2:0]

s/w 
trigger

h/w 
trigger DISCEN

DISCNUM[2:0]

h/w 
trigger EXTEN1[1:0]

EXTTRGSEL1[2:0]

ADCEN

RDATA[15:0]

SDATA0[15:0]

SDATA7[15:0]

EORSFLG
EORCFLG

FINSEQNUM3

FINSEQNUM2

FINSEQNUM1

APB interface

DMAEN

AH
PBslave master

adc_it

adc_dma

adc_ker_ck

adc_pclk

adc_ext2_trg0

adc_ext2_trg1

 ...

adc_ext2_trg7

h/w 
trigger EXTEN2[1:0]

EXTTRGSEL2[2:0]

.

.

.

EOSFLG
RDYFLG
OVRFLG
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19.4 ADC Functional Description 

19.4.1 Clock 

Tyewdual-olmokwdm ainwaroyiteoturew eanswtyatwtyewADCwolmokwiswindependentwmfw

tyewAPBwbuswolmokg 

32-bitwreeisterwreadwandwwritewaooesswviawtyewAPBwbus;wADCwsa pline,w

omnversimnwprmoess,wandwdatawprmoessinewusewanwindependentwADCwolmokw(2,w4,w

8wandw16wfrequeno.wdivisimnwolmokswoanwbewomnfieuredwbasedwmnwtyews.ste w

olmok)g 

19.4.2 Slave device APB interface  

TyewADCwuseswtyewAPBwslavewpmrtwfmrwomntrml/statuswreeisterwaooesswandwdataw

aooessg w TyewoyaraoteristioswmfwtyewAPBwinterfaoewarewaswfmllmws: 

⚫ Wmrdw(32-bit)waooess 

TyewAPBwslavewinterfaoewdmeswnmtwsuppmrtwsplit/retr.wrequestswandwneverw

eenerateswAPBwerrmrsg 

19.4.3 Single-ended channel 

Inwsinele-endedwinputw mde,wtyewomnversimnwvmltaeewiswtyewdifferenoewbetweenw

tyewourrentwinputwoyannelwvmltaeewandwexternalwVIN-0g 

19.4.4 ADC switch control 

SettinewtyewADCENwbitwinwtyewADCx_CRwreeisterwtmw1wenableswtyewADCgw

CmnversimnwoanwbewstartedwwyenwtyewRDYFLGwflaewmfwtyewADCwiswsetwtmw1g 

Subsequentl.,wreeularwomnversimnwoanwbewstartedwb.wsettinewSTARTwtmw1,wmrwb.w

anwexternalwtrieeerweventwifwtyewtrieeerwiswenabledg 

PrmoedurewtmwdisablewtyewADCwb.wsmftware: 

(1) Check if START is 0 to ensure no conversion is currently being 

performed.  If necessary, set STOP to 1, then wait for STOP=0 to stop 

any ongoing regular conversions. 

(2) If required by the application, clear ADCEN to 0 to disable the ADC. 

19.4.5 Restrictions when writing to ADC control bits  

WyenwtyewADCwiswdisabled,wtyewsmftwarewoanwomnfieurewandwenablewtyewADCw

olmokwb.wwritinewtmwtyewRCUwomntrmlwbitsgwSmftwarewiswmnl.wallmwedwtmwwritewtmwtyew

STARTwandwSTOPwbitswmfwtyewADC_CRwreeisterwwyenwtyewADCwiswenabledg 

FmrwallwmtyerwomntrmlwbitswinwtyewADC_CFG1,wADC_CFG2,wADC_CFG3,w

ADC_SMP1,wADC_SQ1,wADC_SQ2,wADC_SQ3,wADC_SEQNUM,wandwADC_IERw

reeisters,wsmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwtyewADCwisw

enabledwandwnmwreeularwomnversimnwiswinwprmeressg 
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19.4.6 Channel selection (ADC_SQx) 

Awreeularwomnversimnwermupwomnsistswmfwaw axi u wmfw16womnversimnsgwTyew

reeularwoyannelswandwtyeirwmrderwinwtyewomnversimnwsequenoew ustwbewseleotedw

inwtyewADC_SQ1,wADC_SQ2,wandwADC_SQ3wreeistersgwTyewtmtalwnu berwmfw

omnversimnswinwtyewreeularwomnversimnwermupw ustwbewwrittenwtmwtyewLT3[3:0]wbitsw

inwtyewADCx_SQ1wreeisterg 

TyewADC_SQ1,wADC_SQ2,wandwADC_SQ3wreeisterswoannmtwbew mdifiedwwyenwaw

reeularwomnversimnw a.wbewinwprmeressgwTyerefmre,wSTOP=1w ustwbewwrittenwfirstw

tmwstmpwADCwreeularwomnversimng 

Itwsymuldwbewnmtedwtyat:w  

⚫ WyenwtyewADCwseleotswoyannelw1100,wifwitwiswneoessar.wtmw easurewtyew

mutputwsienalwmfwOPAMP0,womnfieurewtyewOPA0EN,wOPA0INSEL,wandw

OPA0OUTSELwmfwtyewOPA_CRwreeisterwmfwtyewOPAMPw mdulewtmwallw

bew1wtmwensurewtyewnmr alwmperatimnwmfwOPAMP0gwIfwmnl.wtyewsienalwatw

tyewPA0wpinwisw easured,womnfieurewtyewOPA_CRwreeisterwmfwtyew

OPAMPw mdulewtmwsetwOPA0ENwtmw0wandwOPA0OUTSELwtmw1,wsmwtyatw

OPAMP0wiswturnedwmffwandwtyewPA0wsienalwiswavailablewfmrwADCw

deteotimng 

⚫ WyenwtyewADCwseleotswoyannelw1101,wifwitwiswneoessar.wtmw easurewtyew

mutputwsienalwmfwOPAMP1,womnfieurewtyewOPA1EN,wOPA1INSEL,wandw

OPA1OUTSELwmfwtyewOPA_CRwreeisterwmfwtyewOPAMPw mdulewtmwallw

bew1wtmwensurewtyewnmr alwmperatimnwmfwOPAMP1gwIfwmnl.wtyewsienalwatw

tyewPA5wpinwisw easured,womnfieurewtyewOPA_CRwreeisterwmfwtyew

OPAMPw mdulewtmwsetwOPA1ENwtmw0wandwOPA1OUTSELwtmw1,wsmwtyatw

OPAMP1wiswturnedwmffwandwtyewPA5wsienalwiswavailablewfmrwADCw

deteotimng 

19.4.7 Configurable sampling time per channel (ADC_SMPx) 

Befmrewstartinewomnversimn,wtyewADCw ustwestablisywawdireotwomnneotimnwbetweenw

tyewvmltaeewsmuroewtmwbew easuredwandwtyewADC'swbuilt-inwsa plinew

oapaoitmrg w Tyewsa plinewti ew ustwbewsuffioientwfmrwtyewinputwvmltaeewsmuroewtmw

oyareewtyewe beddedwoapaoitmrwtmwtyewinputwvmltaeewlevelg  

Differentwsa plinewti eswoanwbewusedwdurinewsa pline,wwyioywoanwbew

prmera  edwviawtyewSMPx[2:0]wbitswinwtyewADC_SMPxwreeister,wallmwinew

independentwsa plinewti eswfmrweaoywoyannelg  

Tyewfmr ulawfmrwtmtalwomnversimnwti ewiswaswfmllmws:  

TCONVw=wSa plinewti ew+w14wADCwolmokwo.oles 

19.4.8 Single conversion mode (CONT=0)  

Inwsinelewomnversimnw mde,wtyewADCwperfmr swallwomnversimnswmnwtyewoyannelw

mnoeg w WyenwtyewCONTwbitwisw0,wtyisw mdewoanwbewstartedwinwtyewfmllmwinewwa.s:  
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⚫ SetwtyewSTARTwbitwinwtyewADC_CRwreeisterwtmw1w(fmrwreeularwoyannels)  

⚫ Externalwyardwarewtrieeerweventw(fmrwreeularwoyannels)  

Inwawreeularwsequenoe,wafterweaoywomnversimnwiswom pleted:  

⚫ TyewomnversimnwdatawiswstmredwinwtyewADC_DRwreeister  

⚫ TyewEORCFLGw(endwmfwreeularwomnversimn)wflaewiswsetwtmw1  

⚫ AnwinterruptwisweeneratedwwyenwEORCIENwiswsetwtmw1  

Afterwtyewreeularwsequenoewiswom pleted:  

⚫ TyewEORSFLGw(endwmfwreeularwsequenoe)wflaewiswsetwtmw1  

⚫ AnwinterruptwisweeneratedwwyenwEORSIENwiswsetwtmw1  

Subsequentl.,wtyewADCwstmpswwmrkinewuntilwawnewwexternalwreeularwtrieeerw

moours,wmrwSTARTwiswsetwtmw1waeaing  

Nmte:wTmwomnvertwawsinelewoyannel,wprmera wtyewsequenoewlenetywtmw1g  

19.4.9 Continuous conversion mode (CONT=1)  

Tyisw mdewiswmnl.wapplioablewtmwreeularwoyannelsg  

Inwomntinumuswomnversimnw mde,wifwawsmftwarewmrwyardwarewreeularwtrieeerweventw

moours,wtyewADCwperfmr swallwreeularwomnversimnswmnwtyewoyannelwmnoe,wtyenw

autm atioall.wrestartswandwomntinueswtmwperfmr weaoywomnversimnwinwtyew

sequenoeg w WyenwtyewCONTwbitwisw1,wtyisw mdewoanwbewstartedwb.wanwexternalw

trieeerwmrwb.wsettinewtyewSTARTwbitwinwtyewADC_CRwreeisterwtmw1g 

Inwawreeularwsequenoe,wafterweaoywomnversimnwiswom pleted:  

⚫ TyewomnversimnwdatawiswstmredwinwtyewADC_DRwreeister  

⚫ TyewEORCFLGw(endwmfwomnversimn)wflaewiswsetwtmw1  

⚫ AnwinterruptwisweeneratedwwyenwEORCIENwiswsetwtmw1  

Afterwtyewomnversimnwsequenoewiswom pleted:  

⚫ TyewEORSFLGw(endwmfwsequenoe)wflaewiswsetwtmw1  

⚫ AnwinterruptwisweeneratedwwyenwEORSIENwiswsetwtmw1  

Subsequentl.,wawnewwsequenoewiswrestartedwi  ediatel.,wandwtyewADCwomntinuesw

tmwrepeatwtyewomnversimnwsequenoeg  

Nmte:wTmwomnvertwawsinelewoyannel,wprmera wtyewsequenoewlenetywtmw1g  

Disomntinumusw mdewandwomntinumusw mdewoannmtwbewenabledwsi ultanemusl.:w

DISCENwandwCONTw ustwnmtwbewsetwtmw1watwtyewsa ewti eg  

19.4.10 Start conversion (START)  

SmftwarewstartswADCwreeularwomnversimnwb.wsettinewSTARTwtmw1g  

AfterwSTARTwiswsetwtmw1,womnversimnwstarts:  

⚫ I  ediatel.:wwyenwEXTEN=00w(smftwarewtrieeer)  

⚫ Atwtyewnextwvalidwedeewmfwtyewseleotedwreeularwyardwarewtrieeer:wwyenw

EXTENwiswnmtwequalwtmw00  

⚫ Inwsinelew mdewusinewsmftwarewreeularwtrieeer  
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- IfwDISCEN=1,witwiswolearedwaswsmmnwaswtyewreeularwomnversimnw

sequenoewendswmrwtyewsubermupwprmoessinewends  

⚫ Inwallwoases  

- ClearedwafterwexeoutinewtyewSTOPwprmera woalledwb.wsmftware  

Nmte:wInwomntinumusw mde,wsinoewtyewsequenoewrestartswautm atioall.,wtyewSTARTwbitwwillwnmtwbewolearedw

b.wyardwarewwyenwEORSFLGwiswsetwtmw1g  

Ifwyardwarewtrieeerinewiswseleotedwinwsinelew mdew(CONT=0wandwEXTENwiswnmtw

equalwtmw00),wtyewSTARTwbitwwillwnmtwbewolearedwb.wyardwarewwyenwEORSFLGwisw

setwtmw1gwTyiswallmwswtyewsmftwarewtmwavmidwresettinewSTARTwfmrwtyewnextw

yardwarewtrieeerweventg w Tyiswensureswtyatwnmwsubsequentwyardwarewtrieeerswarew

 issedg  

Nmte:wWyenwsmftwarewtrieeerinewiswseleoted,wtyewSTARTwbitwsymuldwnmtwbewsetwtmw1wifwtyewEORCFLGwflaewisw

stillwyieyg  

19.4.11 ADC timing 

Tyewti ewelapsedwfrm wtyewstartwtmwtyewendwmfwomnversimnwiswtyewsu wmfwtyew

omnfieuredwsa plinewti ewandwomnversimnwti eg  

Fieurew96wAnalme-tm-DieitalwCmnversimnwTi e  

ADC status

Analog channel 

Internal S/H 

ADSTART

EOSMP

ADC_DR

Channel (N) 

Data N+1 Data N 

RDY Sampling channel (N) Conversion channel (N) Sampling channel (N+1) 

Channel (N+1) 

Sampling AIN (N) Holding AIN (N) Sampling AIN (N+1) 

Set 1 by 
software

tSMPL(1) tSAR(2)

Clear 0 by 
software Set 1 by hardware 

Clear 0 by 
software 

Set 1 by hardware EOC

 

Nmte: 

(1) tSMPL depends on SMPx[2:0]  

(2) tSAR is the conversion time: 14 ADC_CLK cycles  

19.4.12 Stop ongoing conversion (STOP)  

TyewsmftwarewdeoideswwyetyerwtmwstmpwtyewomnversimngwTmwstmpwanwmneminew

reeularwomnversimn,wSTOPwsymuldwbewsetwtmw1g w Stmppinewtyewomnversimnwwillw

resetwtyewmneminewADCwmperatimng w TyewADCwoanwtyenwbewreomnfieuredwtmw

preparewfmrwnewwmperatimnsg  

IfwtyewSTOPwbitwiswsetwtmw1wb.wsmftware,wallwmneminewreeularwomnversimnswwillwbew

abmrted,wandwsm ewomnversimnwresultswwillwbewdisoardedg  

Afterwtyewexeoutimnwmfwtyiswprmera ,wtyewSTOP/STARTwbitwwillwbewolearedwb.w

yardwaregwTyewsmftwarew ustwpmllwSTARTwuntilwitwiswresetwtmwdeter inewtyatwtyew
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ADCwyaswom pletel.wstmppedwrunnineg  

Fieurew97wStmpwOneminewReeularwCmnversimn  

ADC状态

JADSTART

ADSTART

ADC_DR

Sampling channel（N-1）

Data N-2 Data N-1

Clear 0 by 
hardware

Clear 0 by 
hardwareADSTP

Conversion channel
（N-1）RDY RDY Sampling channel（N-1） RDYC

Clear 0 by 
software Conventional conversion is in progress

(Selection and triggering of conventional conversion 
are not allowed to be configured by software)

Clear 0 by software 

 

19.4.13 External trigger conversion and trigger polarity (EXTTRGSEL, 

EXTEN)  

Cmnversimnswmrwomnversimnwsequenoeswoanwbewtrieeeredwb.wsmftwarewmrwexternalw

eventsg w IfwtyewEXTENwomntrmlwbitwiswnmtwequalwtmw"00",wexternalweventswoanwtrieeerw

omnversimnsg  

AfterwtyewsmftwarewsetswtyewSTARTwbitwtmw1,wtyewreeularwtrieeerwseleotimnwbeom esw

validg w Hardwarewtrieeerswmoourrinewdurinewomnversimnwwillwbewienmredg w Ifwtyew

STARTwbitwisw0,wan.wreeularwyardwarewtrieeerswtyatwmoourwwillwbewienmredg  

TyewfmllmwinewtablewprmvideswtyewomrrespmndenoewbetweenwEXTENwvalueswandw

trieeerwpmlaritiesg  

Tablew63wCmnfieurewTrieeerwPmlarit.wfmrwReeularwExternalwTrieeers  

EXTEN Source 

00 Disablewyardwarewtrieeerwdeteotimn,wenablewsmftwarewtrieeerwdeteotimn  

01 Hardwarewtrieeerwdeteotimnwmnwrisinewedee 

10 Hardwarewtrieeerwdeteotimnwmnwfallinewedee 

11 Perfmr wyardwarewtrieeerwdeteotimnwmnwfallinewedeeswandwfallinewedees  

TyewEXTTRGSELwomntrmlwbitwiswusedwtmwseleotwtyewtrieeerwfmrwreeularwermupw

omnversimnwfrm w8wpmssibleweventsg  

Nmte:wTyewreeularwtrieeerwseleotimnwoannmtwbewoyaneedwinwreal-ti eg  

TyewfmllmwinewtablewlistswallwpmssiblewexternalwtrieeerswmfwtyewADCwfmrwreeularw

omnversimnsg  

Tablew64wExternalwTrieeerwmfwReeularwCyannel 

Na ew  Smuroew  T.pew  EXTTRGSEL[2:0] 

ado_ext_tre0 Ati erwTRG0 Internalwsienalwfrm wmn-oyipwti ers 000 

ado_ext_tre1 Ati erwTRG1 Internalwsienalwfrm wmn-oyipwti ers 001 

ado_ext_tre2 Ati erwTRG2 Internalwsienalwfrm wmn-oyipwti ers 010 

ado_ext_tre3 Gti erwTRG0 Internalwsienalwfrm wmn-oyipwti ers 011 



 

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 271 

Na ew  Smuroew  T.pew  EXTTRGSEL[2:0] 

ado_ext_tre4 - Reserved 100 

ado_ext_tre5 - Reserved 101 

ado_ext_tre6 - Reserved 110 

ado_ext_tre7 - Reserved 111 

19.4.14 Discontinuous mode (DISCEN, DISCNUM)  

Regular group mode  

Tyisw mdewoanwbewenabledwb.wsettinewtyewDISCENwbitwinwtyewADC_CFGwreeisterw

tmw1g 

Tyisw mdewiswusedwtmwomnvertwsymrtwsequenoeswomntaininewnw(nw≤w 8)w

omnversimns,wwyioywarewpartwmfwtyewomnversimnwsequenoewseleotedwinwtyew

ADC_SQxwreeistergwTyewvaluewmfwnwoanwbewspeoifiedwb.wwritinewtmwtyew

DISCNUM[2:0]wbitswinwtyewADC_CFGwreeisterg 

Wyenwanwexternalwtrieeerwmoours,wtyewnextwnwomnversimnswseleotedwinwtyew

ADC_SQxwreeisterwwillwstartwuntilwallwomnversimnswinwtyewsequenoewarewom pletedgw

Tyewtmtalwsequenoewlenetywiswdefinedwb.wtyewLT[3:0]wbitswinwtyewADC_SQ1w

reeisterg 

EaoywomnversimnweenerateswanwEORCFLGwevent,wandwtyewlastwomnversimnwalsmw

eenerateswanwEORSFLGweventgwAllwsubsequentwtrieeerweventswwillwrestartwtyew

entirewsequenoeg 

Nmte:wWyenwomnvertinewawreeularwermupwinwdisomntinumusw mde,wtyerewiswnmwreversew(tyewnu berwmfw

omnversimnswinwtyewlastwsubermupwmfwtyewsequenoewiswlesswtyanwn)g 

Afterwomnvertinewallwsubermups,wtyewnextwtrieeerwsienalwwillwstartwtyewomnversimnwmfw

tyewfirstwsubermupg 

Disomntinumusw mdewandwomntinumusw mdewoannmtwbewenabledwsi ultanemusl.gwIfw

bmtyw mdeswarewenabledwsi ultanemusl.,wtyewADCwwillwreomenizewtyatwtyew

omntinumusw mdewiswdisabledwandwomntinuewtmwperfmr wrelatedwmperatimnsg 

19.4.15 End of conversion (EORCFLG)  

TyewADCwnmtifieswtyewapplioatimnweaoywti ewawreeularwomnversimnwendweventw

mooursg w TyewADCwi  ediatel.wsetswtyewEORCFLGwflaewtmw1wwyenwnewwreeularw

omnversimnwdatawappearswinwtyewADC_DRwreeisterg w Anwinterruptwoanwbew

eeneratedwifwtyewEORCIENwbitwiswsetwtmw1g w TyewEORCFLGwflaewoanwbewolearedw

b.wsmftwarewwritinew1wtmwitwmrwreadinewtyewADC_DRg  

19.4.16 End of conversion sequence (EORSFLG)  

TyewADCwnmtifieswtyewapplioatimnweaoywti ewawreeularwsequenoewendweventw

mooursg  

TyewADCwi  ediatel.wsetswtyewEORSFLGwflaewtmw1wwyenwtyewlastwdatawmfwtyew
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reeularwomnversimnwsequenoewappearswinwtyewADCx_DRwreeisterg w Anwinterruptw

oanwbeweeneratedwifwtyewEORSIENwbitwiswsetwtmw1g w TyewEORSFLGwflaewoanwbew

olearedwb.wsmftwarewwritinew1wtmwitg  

19.4.17 Example timing diagrams (single mode/continuous mode, 

hardware/software trigger)  

WyenwEXTEN=00,wCONT=0,wandwtyewseleotedwoyannels=1,w9,w10,w17,wtyewti inew

diaera wiswaswfmllmws:  

Fieurew98wSinelewsequenoewomnversimn,wsmftwarewtrieeer  

EOC

ADSTART

ADC_DR

EOS

RDY RDYCH1 CH9 CH10 CH17 RDYCH1 CH9 CH10 CH17

D17D1 D9 D10 D17D1 D9 D10

Through 
software

Through 
hardware 

ADC status 

 

WyenwEXTEN=00,wCONT=1,wandwtyewseleotedwoyannels=1,w9,w10,w17,wtyewti inew

diaera wiswaswfmllmws:  

Fieurew99wCmntinumuswsequenoewomnversimn,wsmftwarewtrieeer 

EOC

ADSTART

ADC_DR

EOS

RDY CH1 CH9 CH10 CH17 CH11 CH9

D9D1 D9 D10 D1

Through 
software

Through 
hardware 

ADC status CH1 CH9 CH10 STP RDY

D17 D1

ADSTP

 

WyenwTRGxw(mverfrequeno.)wiswseleotedwaswtyewtrieeerwsmuroe,wEXTEN=01,w

CONT=0,wandwtyewseleotedwoyannels=1,w2,w3,w4,wtyewti inewdiaera wiswasw

fmllmws:  
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Fieurew100wSinelewsequenoewomnversimn,wyardwarewtrieeer  

EOC

ADSTART

ADC_DR

EOS

RDY CH1 CH2 CH3 RDYCH1 CH2 CH3 CH4

D4D1 D2 D3 D4D1 D2 D3

Through 
software

Through 
hardware 

ADC status CH4 RDY

Trigger

TRGx

w  

WyenwTRGxw(mverfrequeno.)wiswseleotedwaswtyewtrieeerwsmuroe,wEXTEN=01,w

CONT=1,wandwtyewseleotedwoyannels=1,w2,w3,w4,wtyewti inewdiaera wiswasw

fmllmws:  

Fieurew101wCmntinumuswsequenoewomnversimn,wyardwarewtrieeer  

EOC

ADSTART

ADC_DR

EOS

RDY CH2 CH3 CH4 RDYCH2 CH3 CH4 CH1

D2 D3 D4 D3 D4

Through 
software

Through 
hardware

ADC status CH1

Trigger

TRGx

CH1 STOP

D1 D1 D2

ADSTP

 

19.4.18 Data alignment 

TyewALIGNwbitwinwtyewADC_CFGwreeisterwseleotswtyewalien entwmfwtyewomnvertedw

datawstmraeeg w Datawoanwbewleft-alienedwmrwrieyt-alienedg 

Fmrwreeularwermupwoyannels,wtyerewiswnmwneedwtmwsubtraotwanwmffsetwvalue,wsmwmnl.w

12wbitswarewvalidg  

Fieurew102wDatawrieytwalien ent  

0 0 0 0 D11D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

Rule group

w  

Fieurew103wDatawleftwalien ent  

0000D11D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

Rule group

w  
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Tyewdatawmfwtyewsequentialwsee entedwsa plinew mdewiswstmredwinwADC_DR(0-7)w

reeisterwandwoanwbewleftwmrwrieyt-alienedg 

19.4.19 DMA request 

Sinoewtyewomnvertedwvalueswmfwreeularwoyannelswarewstmredwinwawsinelewdataw

reeister,wDMAwneedswtmwbewusedwwyenwomnvertinew ultiplewreeularwoyannelswtmw

avmidwlmsinewdatawalread.wstmredwinwtyewADC_DRwreeisterg  

AwDMAwrequestwisweeneratedwmnl.watwtyewendwmfwtyewomnversimnwmfwawreeularw

oyannel,wandwtyewomnvertedwdatawiswtransferredwfrm wtyewADC_DRwreeisterwtmwtyew

user-speoifiedwdestinatimnwaddressg  

Dependinewmnwtyewapplioatimn,wtwmwdifferentwDMAw mdeswarewreom  ended,wandw

tyewomrrespmndinew mdewoanwbewomnfieuredwusinewtyewDMACFGwbitwmfwtyew

ADCx_CFGRwreeister:  

(3) DMA single mode (DMACFG=0): This mode should be selected if DMA 

is programmed to transfer a fixed number of data.  

⚫ w DMAwprmera  inewiswusedwtmwtrans itwtyewfixed-lenetywdata 

⚫ Inwtyisw mde,wADCwwillweeneratewawDMAwrequestwever.wti ewitwomnvertsw

dataweffeotivel.gwWyenwADCwomnversimnwiswrestarted,wADCwwillwstmpw

eeneratinewDMAwrequest 

⚫ Wyenwtyewnu berwmfwADCwomnversimnswreaoyeswtyewlenetywmfwDMA,w

smftwarewiswrequiredwtmwomnfieurewtyewSTOPwbitwtmwstmpwADC 

(4) DMA circular mode (DMACFG=1): This mode should be selected if DMA 

is programmed in circular mode.  

⚫ DMAwprmera  inewiswinwoiroularw mdewmrwdmuble-bufferw mde 

⚫ Inwtyisw mde,wwyenwADCwomnversimnwiswstartedwaeainwandwtyew

omnvertedwdatawiswvalid,wawDMAwrequestwwillwbeweenerated 

19.4.20 ADC overrun 

ADCwmverrunw eanswwyenwtyewomnvertedwdatawiswnmtwreadwb.wDMAwmrwCPUwmnw

ti e,wanmtyerwomnvertedwdatawwillwtakeweffeotg 

WyenwEORCFLGwbitwisw1wbutwanmtyerwnewwomnversimnwyaswbeenwom pleted,wanw

mverrunweventwwillwmoour,wandwOVRFLGwbitwmfwreeisterwADC_SRwwillwbewsetwtmw1;wifw

ORIENwbitwiswsetwtmw1,wanwmverrunwinterruptwwillwbeweeneratedg 

Itwiswdeter inedwb.wOVRMODwbitwmfwomnfieuratimnwreeisterwADC_CFG1wtyatwtyew

datawinwtyewADCwdatawreeisterwarewyeldwmrwmverwrittenwwyenwanwmverrunweventw

moours: 

⚫ OVRMODwisw0:wWyenwanwmverrunweventwiswdeteoted,wmldwdatawwillwbew

yeldwinwADC_DRwreeister 

⚫ OVRMODwiswsetwtmw1:wWyenwanwmverrunweventwiswdeteoted,wADC_DRw

reeisterwwillwmverwritewtyewdatawb.wtyewlastwomnvertedwdata 
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19.4.21 ADC (low-power mode) 

Automatic delay conversion mode  

TyewADCwexeouteswtyewautm atiowdela.womnversimnw mdewomntrmlledwb.wtyew

DLYCMwomnfieuratimnwbitgwAutm atiowdela.womnversimnwoanwbewusedwtmwsi plif.w

smftwarewandwmpti izewtyewperfmr anoewmfwapplioatimnswusinewlmw-frequeno.w

olmoksw(wyioyw a.wbewatwriskwmfwADCwmverflmw)g 

WyenwDLYCM=1,wawnewwomnversimnwoanwmnl.wstartwwyenwallwprevimuswdatawinwtyew

sa ewermupwyaswbeenwprmoessed: 

⚫ Fmrwreeularwomnversimn:wWyenwtyewADC_DRwreeisterwyaswbeenwreadg 

Inwtyiswwa.,wtyewspeedwmfwtyewADCwoanwbewautm atioall.wadjustedwtmw atoywtyew

speedwatwwyioywtyews.ste wreadswdatag 

Nmte:wTyewsequentialwsee entedwsa plinew mdewdmeswnmtwsuppmrtg 

Automatic shutdown mode 

Tyisw mdewoanwereatl.wreduoewtyewpmwerwomnsu ptimnwmfwapplioatimn,wandwisw

suitablewfmrwapplioatimnswwitywrelativel.wfewwomnversimnswmrwlmnewomnversimnw

requestwti ewintervalgwAutm atiowsyutdmwnw mdewoanwbewusedwinwom binatimnw

witywautm atiowdela.womnversimnw mdewinwlmw-frequeno.wapplioatimng 

Autm atiowsyutdmwnw mdewoanwbewenabledwb.wsettinewAUTOFFwbitwmfw

omnfieuratimnwreeisterwADC_CFG1wtmw1gwWyenwAUTOFFwbitwiswsetwtmw1wandwtyerew

iswnmwADCwomnversimn,witwwillwbewpmweredwmffwautm atioall.,wandwwyenwtyew

omnversimnwiswstarted,wADCwwillwbewwmkenwupwautm atioall.g 

Nmte:wTyewsequentialwsee entedwsa plinew mdewdmeswnmtwsuppmrtgwTyisw mdewiswapplioablewtmwtyew

inter ittentwsa plinew mdew(DISCENwisw1)gwDurinewtyewinter ittentwsa plinewprmoess,wifwtyewourrentwsub-

see entwomnversimnwiswom pletedwandwtyerewarewnmwnewwtrieeerwevents,wtyewyardwarewwillwsyutwdmwnwtyew

analmewADCwandwenterwawlmw-pmwerw mde,wwaitinewfmrwawnewwtrieeerweventwtmwautm atioall.wwakewitwupgw

Afterwawnewwtrieeerweventwmoours,wtyewanalmewADCwrequireswapprmxi atel.w1g9μswmfwsetupwti egwOnl.wafterw

tyiswoanwtyewsubsequentwsa plinewomnversimnwbewoarriedwmutg 

19.4.22 ADC interrupt 

Interruptswareweeneratedwinwtyewfmllmwinewoases:  

⚫ Atwtyewendwmfwan.womnversimnwmfwtyewreeularwermupw(EORCFLGwflae)  

⚫ Atwtyewendwmfwtyewomnversimnwsequenoewmfwtyewreeularwermupw

(EORSFLGwflae)  

⚫ Interruptwatwtyewendwmfwtyewfirstwsee entwmfwsequenoewsee entedw

sa plinew(FINSEQNUM1wflae)  

⚫ Interruptwatwtyewendwmfwtyewseomndwsee entwmfwsequenoewsee entedw

sa plinew(FINSEQNUM2wflae)  

⚫ Interruptwatwtyewendwmfwtyewtyirdwsee entwmfwsequenoewsee entedw

sa plinew(FINSEQNUM3wflae)  

⚫ Overrunwinterruptw(OVRFLGwflae)  

⚫ Interruptwatwtyewendwmfwreeularwomnversimnwsa plinew(EOSFLGwflae)  
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⚫ EnablewADCwread.winterruptw(ADYwflae)  

Separatewinterruptwenablewbitswoanwbewusedwfmrwflexibilit.gw  

Tablew65wADCwInterrupt 

Interrupt event Event flag Enable control bit 

End of conversion of regular group  EORCFLG EORCIEN 

End of conversion sequence of regular 

group  
EORSFLG EORSIEN 

End of the first segment of sequential 

segmented sampling 
FINSEQNUM1 FINSEQNUM1IEN 

End of the second segment of sequential 

segmented sampling 
FINSEQNUM2 FINSEQNUM2IEN 

End of the third segment of sequential 

segmented sampling 
FINSEQNUM3 FINSEQNUM3IEN 

Data overrun of regular group  OVRFLG ORIEN 

End of regular conversion sampling  EOSFLG EOSFIEN 

Enable ADC ready  RDYFLG RDYIENN 

19.4.23 Temperature calculation 

Tyewomnversimnwfmr ulawbetweenwtyewsa plinewresultwDsa plewmfwtyew

te peraturewsensmrwandwtyewourrentwte peraturewTw(unit:w℃)wiswaswfmllmws: 

𝑇 = 25 +
Dsample − Tssample

slope
 

Nmte: 

(1) T= Current temperature 

(2) Dsample= Tensor voltage at the actual temperature 

(3) Tssample= For the 25℃ voltage, please refer to the value at address 0x0010 1C14 for 

details 

(4) slope= Average slope，slope=3.802 mV/ºC 

19.4.24 Direction for use 

TyewprmoesswmfwenablinewADCwtyrmueywsmftware: 

(1) Writew"1"wtmwtyewADRDYwbitwinwtyewADC_SRwreeisterwtmwolearwitwtmwzermg 

(2) SetwADCENwtmw1g 

(3) WaitwuntilwADRDY=1w(ADRDYwwillwbewsetwb.w1wafterwtyewADCwstartwti e)gw

Tyiswoanwbewaoyievedwb.wusinewanwassmoiatedwinterruptw(settinewADRDYIEw

tmw1)g 

(4) Writew"1"wtmwtyewADRDYwbitwinwtyewADC_SRwreeisterwtmwzermwitw(mptimnal)g 
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TyewprmoesswmfwdisablinewADCwtyrmueywsmftware: 

(1) Check whether both START are 0 to ensure that no conversion is 

currently being performed. If necessary, set STOP to 1, and then wait 

until STOP=0 to stop any ongoing regular conversions. 

(2) Clear ADCEN to 0 

Inwtyewsinele-omnversimnw mde,wtyewADCwwillwperfmr wallwtyewomnversimnswmfwtyew

oyannelwatwmnoegwWyenwtyewCONTwbitwisw0,wtyisw mdewoanwbewinitiatedwinwtyew

fmllmwinewwa.: 

⚫ setwSTARTwpmsitimnw1winwtyewADC_CRwreeisterw(fmrwreeularwoyannels) 

⚫ Externalwyardwarewtrieeerweventw(applioablewtmwreeularwoyannels) 

Inwawreeularwsequenoe,wafterweaoywomnversimnwiswom pleted: 

⚫ Tyewomnversimnwdatawiswstmredwinwtyew16-bitwADC_DRwreeister 

⚫ SetwtyewEORCFLGw(EndwmfwReeularwCmnversimn)wflaewtmw1 

⚫ AnwinterruptimnwwillwmoourwwyenwEORCIENwiswatwpmsitimnw1 

Afterwtyewreeularwsequenoewiswom pleted: 

⚫ SetwtyewEORSFLGw(EndwmfwReeularwSequenoe)wflaewtmw1 

⚫ AnwinterruptwwillwmoourwwyenwEORSIENwiswatwpmsitimnw1 

Subsequentl.,wtyewADCwwillwoeasewmperatimnwuntilwawnewwexternalwrmutinewtrieeerw

moours,wmrwtyewSTARTwbitwiswresetwtmw1waeaing 

Nmte:wTmwomnvertwawsinelewoyannel,w.muwoanwprmera wtyewsequenoewlenetywtmw1g 

Inwomntinumuswomnversimnw mde,wifwawreeularwsmftwarewmrwyardwarewtrieeerweventw

moours,wtyewADCwwillwexeoutewallwtyewreeularwomnversimnswmfwtyewoyannelwmnoe,w

andwtyenwautm atioall.wrestartwandwomntinumusl.wexeouteweaoywomnversimnwmfwtyew

sequenoegwWyenwtyewCONTwbitwisw1,wtyisw mdewoanwbewinitiatedwb.wexternalw

trieeerwmrwb.wsettinewtyewSTARTwpmsitimnw1winwtyewADCx_CRwreeisterg 

Inwawreeularwsequenoe,wafterweaoywomnversimnwiswom pleted: 

⚫ Tyewomnversimnwdatawiswstmredwinwtyew16-bitwADCx_DRwreeister 

⚫ SetwtyewEORCFLGw(CmnversimnwCm pleted)wflaewtmw1 

⚫ AnwinterruptimnwwillwmoourwwyenwEORCIENwiswatwpmsitimnw1 

Afterwtyewomnversimnwsequenoewiswom pleted: 

⚫ SetwtyewEORSFLGw(sequenoewEnd)wflaewtmw1 

⚫ AnwinterruptimnwwillwmoourwwyenwEORSIENwiswatwpmsitimnw1 

Subsequentl.,wtyewnewwsequenoewwillwbewrestartedwi  ediatel.,wandwtyewADCwwillw

omntinuewtmwrepeatwtyewomnversimnwsequenoeg 
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19.5 Register address mapping 

Tablew66wADCwReeisterwAddresswMappinewTable 

Register name Description Offset address 

ADC_SR ADCwstatuswreeister 0x00 

ADC_IER ADCwinterruptwenablewreeister 0x04 

ADC_CR ADCwomntrmlwreeister 0x08 

ADC_CFG1 ADCwomnfieuratimnwreeisterw1 0x0C 

ADC_CFG2 ADCwomnfieuratimnwreeisterw2 0x10 

ADC_SMP1 ADCwsa plinewomnfieuratimnwreeisterw1 0x14 

ADC_SMP2 ADCwsa plinewomnfieuratimnwreeisterw2 0x18 

ADC_CFG3 ADCwomnfieuratimnwreeisterw3 0x1C 

ADC_SQ1 ADCwsequenoewomnfieuratimnwreeisterw1 0x2C 

ADC_SQ2 ADCwsequenoewomnfieuratimnwreeisterw2 0x30 

ADC_SQ3 ADCwsequenoewomnfieuratimnwreeisterw3 0x34 

ADC_DR ADCwreeularwomnversimnwdatawreeister 0x38 

ADC_DRx ADCwdatawreeisterwx 0x3C+0x04*xw(x=0~7)  

ADC_SEQNUM 
ADCwsequentialwsee entedwsa plinew

omntrmlwreeister 
0x5C 

19.6 Register functional description 

19.6.1 ADC status register (ADC_SR) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:11 Reserved 

10 FINSEQNUM3 R/W 

NUMg3wmfwSequentialwSeotimnwSa plinewFinisy 

0:wNmtwmoourred 

1:wOoourred 

Tyiswbitwoanwbewolearedwtmw0wb.wwritinew1wviawsmftwareg 

9 FINSEQNUM2 R/W 

NUMg2wmfwSequentialwSeotimnwSa plinewFinisy 

0:wNmtwmoourred 

1:wOoourred 

Tyiswbitwoanwbewolearedwtmw0wb.wwritinew1wviawsmftwareg 

8 FINSEQNUM1 R/W 

NUMg1wmfwSequentialwSeotimnwSa plinewFinisy 

0:wNmtwmoourred 

1:wOoourred 

Tyiswbitwoanwbewolearedwtmw0wb.wwritinew1wviawsmftwareg 
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Field Name R/W Description 

7:5 Reserved 

4 OVRFLG R/W 

ADCwmverrun 

Tyiswbitwiswsetwtmw1wb.wyardwarewwyenwanwmverrunweventwmoourswmnw

awreeularwoyannel,wwyioyw eanswawnewwomnversimnwyaswbeenw

om pletedwwyenwtyewEORCFLGwflaewiswalread.wsetwtmw1gwTyiswbitw

oanwbewolearedwb.wsmftwarewwritinew1wtmwitg 

0:wNmwmverrunweventwyaswmoourredw(mrwtyewflaeweventwyaswbeenw

omnfir edwandwolearedwb.wsmftware)w  

1:wAnwmverrunwyaswmoourred  

3 EORSFLG R/W 

Endwmfwreeularwsequenoewflae 

Hardwarewsetswtyiswbitwtmw1wafterwtyewomnversimnwmfwtyewreeularw

oyannelwsequenoewendsgwTyiswbitwoanwbewolearedwb.wsmftwarew

writinew1wtmwitg 

0:wTyewreeularwomnversimnwsequenoewiswnmtwom pletedw(mrwtyewflaew

eventwyaswbeenwomnfir edwandwolearedwb.wsmftware) 

1:wTyewreeularwomnversimnwsequenoewiswom pleted 

2 EORCFLG R/W 

Endwmfwomnversimnwflae 

Tyiswbitwiswsetwtmw1wb.wyardwareweaoywti ewawreeularwomnversimnwmfw

awoyannelwendswandwnewwdatawappearswinwtyewADC_DRw

reeisterg w Tyiswbitwoanwbewolearedwb.wsmftwarewwritinew1wtmwitwmrw

readinewtyewADC_DRwreeisterg 

0:wTyewreeularwoyannelwomnversimnwiswnmtwom pletedw(mrwtyewflaew

eventwyaswbeenwomnfir edwandwolearedwb.wsmftware)w1:wTyew

reeularwoyannelwomnversimnwiswom pleted 

1 EOSFLG R/W 

Endwmfwsa plinewflae 

Tyiswbitwiswsetwtmw1wb.wyardwarewwyenwtyewsa plinewpyasewendsw

durinewtyewomnversimnwmfwan.woyannelw(reeularwoyannelswmnl.)g 

0:wTyewsa plinewpyasewiswnmtwendedw(mrwtyewflaeweventwyaswbeenw

omnfir edwandwolearedwb.wsmftware)w  

1:wTyewsa plinewpyasewiswended  

0 RDYFLG R/W 

ADCwRead.wFlae 

Tyiswbitwoanwbewolearedwb.wsmftwarewwritinew1wtmwitg 

0:wADCwiswnmtwread. 

1:wADCwiswread.wtmwstartwomnversimn 

19.6.2 ADC interrupt enable register (ADC_IER) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:11 Reserved 

10 FINSEQNUM3IEN R/W 

NUMg3wmfwSequentialwSeotimn 

Sa plinewFinisywInterruptwEnable 

0:wDisablew  

1:wEnable 

9 FINSEQNUM2IEN R/W 

NUMg2wmfwSequentialwSeotimn 

Sa plinewFinisywInterruptwEnable 

0:wDisable 
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Field Name R/W Description 

1:wEnable 

8 FINSEQNUM1IEN R/W 

NUMg1wmfwSequentialwSeotimn 

Sa plinewFinisywInterruptwEnable 

0:wDisablew  

1:wEnable 

7:5 Reserved 

4 ORIEN R/W 

Overrunwinterruptwenable 

Tyiswbitwiswsetwtmw1wandwolearedwtmw0wb.wsmftwarewtmw

enable/disablewtyewmverrunwinterruptwmfwreeularwomnversimnsg 

0:wOverrunwinterruptwdisabledw  

1:wOverrunwinterruptwenabledgwAnwinterruptwisweeneratedwwyenw

tyewOVRFLGwbitwiswsetwtmw1g 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyiswbitwwyenw

START=0w(tyiswensureswtyatwnmwreeularwomnversimnwiswourrentl.w

inwprmeress)g 

3 EORSIEN R/W 

Endwmfwreeularwsequenoewmfwomnversimnswinterruptwenable 

Tyiswbitwiswsetwtmw1wandwolearedwtmw0wb.wsmftwarewtmw

enable/disablewtyewinterruptwatwtyewendwmfwtyewreeularw

omnversimnwsequenoegw  

0:wEOSwinterruptwdisabledw  

1:wEOSwinterruptwenabledgwAnwinterruptwisweeneratedwwyenwtyew

EORSFLGwbitwiswsetwtmw1g 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyiswbitwwyenw

START=0w(tyiswensureswtyatwnmwreeularwomnversimnwiswourrentl.w

inwprmeress)g 

2 EORCIEN R/W 

Endwmfwreeularwomnversimnwinterruptwenable 

Tyiswbitwiswsetwtmw1wandwolearedwtmw0wb.wsmftwarewtmw

enable/disablewtyewinterruptwatwtyewendwmfwreeularwomnversimng 

0:wEOCwinterruptwdisabledw  

1:wEOCwinterruptwenabledgwAnwinterruptwisweeneratedwwyenwtyew

EORCFLGwbitwiswsetwtmw1g 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyiswbitwwyenw

START=0w(tyiswensureswtyatwnmwreeularwomnversimnwiswourrentl.w

inwprmeress)g 

1 EOSFIEN R/W 

Endwmfwsa plinewflaewinterruptwenablewfmrwreeularwomnversimns 

Tyiswbitwiswsetwtmw1wandwolearedwtmw0wb.wsmftwarewtmw

enable/disablewtyewinterruptwatwtyewendwmfwtyewsa plinewpyasew

mfwreeularwomnversimng 

0:wEOSFwinterruptwdisabled 

1:wEOSFwinterruptwenabledgwAnwinterruptwisweeneratedwwyenwtyew

EOSFLGwbitwiswsetwtmw1g 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyiswbitwwyenw

START=0w(tyiswensureswtyatwnmwreeularwomnversimnwiswourrentl.w

inwprmeress)g 

0 RDYIEN R/W 

ADCwRead.wInterruptwEnable 

0:wDisable 

1:wEnable 
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19.6.3 ADC control register (ADC_CR) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:30 MODESEL R/W 

ADCwwmrkinew mdewseleot 

00:wStandardwvmltaee,wnmr alw mdew(5g5Vwtmw2g7V) 

01:wStandardwvmltaee,wlmwwpmwerwomnsu ptimnw mdew(5g5Vwtmw2g7V) 

10:wLmwwvmltaee,wnmr alw mdew(2g7Vwtmw2V) 

11:wUltra-lmwwvmltaee,wnmr alw mdew(2Vwtmw1g75V) 

29:18 Reserved 

17 VREFSEL R/W 

VREFwomnneotwseleot 

0:wVREFwomnneotedwtmwVDD5 

1:wVREFwomnneotedwtmwIOwinput  

16 TSENP RW 

TSwenablewsienal 

Hieywlevelwisweffeotiveg 

0:wDisable 

1:wEnable 

15:5 Reserved 

4 STOP R/W 

ADCwstmpwmfwreeularwomnversimnwom  and 

Tyiswbitwiswsetwtmw1wb.wsmftwarewtmwstmpwandwdisoardwtyewmneminew

reeularwomnversimnw(STOPwom  and)g 

Tyewbitwiswolearedwb.wyardwarewwyenwtyewomnversimnwyaswbeenw

effeotivel.wdisoardedwandwtyewADCwreeularwsequenoewandwtrieeerwoanw

bewreomnfieuredgwSubsequentl.,wtyewADCwwillwbewread.wtmwreoeivewaw

newwom  andwtmwstartwreeularwomnversimnw(STARTwom  and)g 

0:wNmwADCwstmpwreeularwomnversimnwom  andwiswourrentl.wbeinew

exeoutedg 

1:wWritinew1wstmpswtyewmneminewreeularwomnversimngwAwreadwvaluewmfw1w

indioateswtyatwtyewSTOPwom  andwiswbeinewexeoutedg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwsetwSTOPwtmw1wwyenwSTART=1w(tyew

ADCwiswenabled,wwillweventuall.wperfmr wreeularwomnversimn,wandwtyerew

arewnmwpendinewrequestswtmwdisablewtyewADC)g 

3 Reserved 

2 START R/W 

ADCwstartwmfwreeularwomnversimn 

Tyiswbitwiswsetwtmw1wb.wsmftwarewtmwstartwtyewreeularwoyannelwomnversimnw

mfwtyewADCg w DependinewmnwtyewvaluewmfwtyewEXTENwomnfieuratimnwbit,w

omnversimnwoanwstartwi  ediatel.w(smftwarewtrieeerwomnfieuratimn)wmrw

afterwawreeularwyardwarewtrieeerweventwmooursw(yardwarewtrieeerw

omnfieuratimn)g 

Tyewbitwiswolearedwb.wyardware:w  

-wInwtyewsinelew mdewmfwreeularwsmftwarewtrieeerinew(CONT=0,w

EXTEN=0x0),wifwDISCEN=1,witwwillwbewresetwtmwzermwaswsmmnwaswtyew

reeularwomnversimnwsequenoewendsw(EORSFLGwiswsetwtmw1)wmrwtyew

subermupwprmoessinewiswom pletedg 

-wInwallwoases:wolearedwb.wyardwarewwyenwtyewSTOPwbitwiswolearedwafterw

tyewexeoutimnwmfwtyewSTOPwom  andg 

0:wNmwADCwreeularwomnversimnwiswourrentl.winwprmeressg 
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Field Name R/W Description 

1:wWritinew1wstartswreeularwomnversimngwAwreadwvaluewmfw1windioateswtyatw

tyewADCwiswrunninewandwwillweventuall.womnvertwreeularwoyannelsg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwsetwSTARTwtmw1wwyenwADCEN=1w

(tyewADCwiswenabled,wandwtyerewarewnmwpendinewrequestswtmwdisablew

tyewADC)g 

1 Reserved 

0 ADCEN R/W 

ADCwenablew  

Tyiswbitwiswsetwtmw1wandwolearedwb.wsmftwarewtmwenablewtyewADCg 

0:wDisablewADCw(OFFwstate) 

1:wEnablewADC 

19.6.4 ADC configuration register 1 (ADC_CFG1) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:20 Reserved 

19:17 DISCNUM R/W 

Disomntinumusw mdewoyannelwomunt:wTyesewbitswarewwrittenwb.w

smftwarewtmwdefinewtyewnu berwmfwreeularwoyannelswomnvertedwinw

disomntinumuswsa plinew mdewafterwreoeivinewanwexternalwtrieeerg 

000:w1woyannel 

001:w2woyannels 

ggg 

110:w7woyannels 

111:w8woyannels 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwSTART=0w

(tmwensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

16 DISCEN R/W 

Disomntinumusw mdewfmrwreeularwoyannels 

Tyiswbitwiswsetwtmw1wandwolearedwtmw0wb.wsmftwarewtmwenable/disablew

disomntinumusw mdewfmrwreeularwoyannelsg 

0:wDisomntinumusw mdewfmrwreeularwoyannelswdisabled 

1:wDisomntinumusw mdewfmrwreeularwoyannelswenabled 

Nmte:wDisomntinumusw mdewandwomntinumusw mdewoannmtwbewenabledw

si ultanemusl.:wDISCENwandwCONTw ustwnmtwbewsetwtmw1watwtyew

sa ewti eg 

Smftwarewiswmnl.wallmwedwtmwwritewtmwtyiswbitwwyenwSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

15 AUTOFF R/W 

Autm-OffwMmdewEnable 

0:wDisabled 

1:wEnabled 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyiswbitwwyenwSTART=0w(tmw

ensurewnmwomnversimnwiswourrentl.winwprmeress)g 

14 DLYCM R/W 

Dela.edwomnversimnw mde 

Tyiswbitwiswsetwtmw1wandwolearedwtmw0wb.wsmftwarewtmwenable/disablew

autm atiowdela.edwomnversimnw mdeg 

0:wAutm atiowdela.edwomnversimnw mdewdisabled 

1:wAutm atiowdela.edwomnversimnw mdewenabled 
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Field Name R/W Description 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyiswbitwwyenwSTART=0w(tmw

ensurewnmwomnversimnwiswourrentl.winwprmeress)g 

13 CONT R/W 

Sinele/omntinumuswomnversimnw mdewfmrwreeularwomnversimns 

Tyiswbitwiswsetwtmw1wandwolearedwtmw0wb.wsmftwaregwWyenwtyiswbitwiswsetw

tmw1,wreeularwomnversimnswwillwomntinuewuntilwtyewbitwiswolearedg 

0:wSinelewomnversimnw mde 

1:wCmntinumuswomnversimnw mde 

Nmte:wDisomntinumusw mdewandwomntinumusw mdewoannmtwbewenabledw

si ultanemusl.:wDISCENwandwCONTw ustwnmtwbewsetwtmw1watwtyew

sa ewti eg 

Smftwarewiswmnl.wallmwedwtmwwritewtmwtyiswbitwwyenwSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

12 OVRMOD R/W 

OverrunwMmde 

Tyiswbitwiswsetwtmw1wandwolearedwb.wsmftwarewtmwomnfieurewtyew

 anaee entw etymdwmfwdatawmverrung 

0:wIfwanwmverrunwiswdeteoted,wtyewADCx_DRwreeisterwretainswtyew

mrieinalwdatag 

1:wIfwanwmverrunwiswdeteoted,wtyewADCx_DRwreeisterwiswmverwrittenwb.w

tyewprevimuswomnversimnwresultg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyiswbitwwyenwSTART=0w

(tyiswensureswtyatwnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

11:10 EXTEN1 R/W 

Externalwtrieeerwenablewandwpmlarit.wseleotimnwfmrwreeularwoyannels 

Tyesewbitswarewsetwtmw1wandwolearedwb.wsmftwarewtmwseleotwtyewexternalw

trieeerwpmlarit.wandwenablewtrieeerinewmfwtyewreeularwermupg 

00:wDisablewyardwarewtrieeerwdeteotimnw(omnversimnwoanwbewstartedwb.w

smftware) 

01:wPerfmr wyardwarewtrieeerwdeteotimnwmnwrisinewedee 

10:wPerfmr wyardwarewtrieeerwdeteotimnwmnwfallinewedee 

11:wPerfmr wyardwarewtrieeerwdeteotimnwmnwrisinewandwfallinewedees 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwSTART=0w

(tmwensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

9 Reserved 

8:6 EXTTRGSEL1 R/W 

Externalwtrieeerwseleotimnwfmrwreeularwermup 

Tyesewbitswseleotwtyewexternalweventwusedwtmwtrieeerwomnversimnwmfwtyew

reeularwermupg 

000:wATMRwTRG0 

001:wATMRwTRG1 

010:wATMRwTRG2 

011:wGTMRwTRG0 

1xx:wReserved 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwSTART=0w

(tmwensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

5 ALIGN R/W 

Datawalien ent 

Tyiswbitwiswsetwandwolearedwb.wsmftwareg 

0:wRieyt-aliened 

1:wLeft-aliened 

Smftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwSTART=0(tmw

ensurewnmwomnversimnwiswourrentl.winwprmeress)g 
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Field Name R/W Description 

4:2 Reserved 

1 DMACFG R/W 

Direotw e mr.waooesswomnfieuratimn 

Tyiswbitwiswsetwtmw1wandwolearedwtmw0wb.wsmftwarewtmwseleotwbetweenw

tyewtwmwwmrkinew mdeswmfwDMA,wandwiswmnl.wvalidwwyenwDMAEN=1g 

0:wSeleotwDMAwsinelew mde 

1:wSeleotwDMAwoiroularw mde 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyiswbitwwyenwSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

0 DMAEN R/W 

Direotw e mr.waooesswenable 

Tyiswbitwiswsetwtmw1wandwolearedwtmw0wb.wsmftwarewtmwenablewtyew

eeneratimnwmfwDMAwrequestsg 

0:wDMAwdisabled 

1:wDMAwenabled 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyiswbitwwyenwSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

19.6.5 ADC configuration register 2 (ADC_CFG2) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:12 Reserved 

11:8 TGAP R/W 

Ti ewmfwTyewGapwbetween 

CmnversimnswinwSequentialwSeotimnwCmnfieure 

Tyiswbitwomnfieureswtyewti ewintervalw(inwADC_CLKwunits)wbetweenwtyew

om pletimnwmfwtyewlastwomnversimnwandwtyewstartwmfwtyewnextwsa plinewinweaoyw

see entwmfwtyewsequenoeg 

0x0:wNmweap 

0x1:w2wADC_CLKwo.olesweap 

0x2:w4wADC_CLKwo.olesweap 

gggggg 

0xF:w2^15wADC_CLKwo.olesweap 

7:1 Reserved 

0 SEQEN R/W 

SequentialwSeotimnwSa plinewEnable 

0:wDisable 

1:wEnable 

19.6.6 ADC sampling configuration register 1 (ADC_SMP1) 

Offsetwaddress:w0x14 

Resetwvalue:w0x1111w1111 

Field Name R/W Description 

31 Reserved 

30:28 SMP7 R/W 
Cyannelw7(SQx=1000)wsa plinewti ewseleotimn 

ReferwtmwSMP0wbitg 

27 Reserved 
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Field Name R/W Description 

26:24 SMP6 R/W 
Cyannelw6(SQx=0111)wsa plinewti ewseleotimn 

ReferwtmwSMP0wbitg 

23 Reserved 

22:20 SMP5 R/W 
Cyannelw5(SQx=0110)wsa plinewti ewseleotimn 

ReferwtmwSMP0wbitg 

19 Reserved 

18:16 SMP4 R/W 
Cyannelw4(SQx=0101)wsa plinewti ewseleotimn 

ReferwtmwSMP0wbitg 

15 Reserved 

14:12 SMP3 R/W 
Cyannelw3(SQx=0100)wsa plinewti ewseleotimn 

ReferwtmwSMP0wbitg 

11 Reserved 

10:8 SMP2 R/W 
Cyannelw2(SQx=0011)wsa plinewti ewseleotimn 

ReferwtmwSMP0wbitg 

7 Reserved 

6:4 SMP1 R/W 
Cyannelw1(SQx=0010)wsa plinewti ewseleotimn 

ReferwtmwSMP0wbitg 

3 Reserved 

2:0 SMP0 R/W 

Cyannelw0(SQx=0001)wsa plinewti ewseleotimn 

Tyesewbitswarewwrittenwb.wsmftwarewtmwseleotwtyewsa plinewti ewfmrweaoyw

oyannelgwDurinewtyewsa plinewperimd,wtyewoyannelwseleotimnwbitsw ustwre ainw

unoyaneedg 

000:w2wADCwolmokwo.oles 

001:w4wADCwolmokwo.oles 

010:w8wADCwolmokwo.oles 

011:w16wADCwolmokwo.oles 

100:w32wADCwolmokwo.oles 

101:w64wADCwolmokwo.oles 

110:w128wADCwolmokwo.oles 

111:w256wADCwolmokwo.oles 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwSTART=0w(tmw

ensurewnmwomnversimnwiswourrentl.winwprmeress)g 

19.6.7 ADC sampling configuration register 2 (ADC_SMP2) 

Offsetwaddress:w0x18 

Resetwvalue:w0x1111w1111 

Field Name R/W Description 

31:19 Reserved 

18:16 SMP12 R/W 
Cyannelw12(SQx=1101)wsa plinewti ewseleotimn 

ReferwtmwSMP0wbitg 

15 Reserved 

14:12 SMP11 R/W 
Cyannelw11(SQx=1100)wsa plinewti ewseleotimn 

ReferwtmwSMP0wbitg 
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Field Name R/W Description 

11 Reserved 

10:8 SMP10 R/W 
Cyannelw10(SQx=1011)wsa plinewti ewseleotimn 

ReferwtmwSMP0wbitg 

7 Reserved 

6:4 SMP9 R/W 
Cyannelw9(SQx=1010)wsa plinewti ewseleotimn 

ReferwtmwSMP0wbitg 

3 Reserved 

2:0 SMP8 R/W 

Cyannelw8(SQx=1001)wsa plinewti ewseleotimn 

Tyesewbitswarewwrittenwb.wsmftwarewtmwseleotwtyewsa plinewti ewfmrweaoyw

oyannelgwDurinewtyewsa plinewperimd,wtyewoyannelwseleotimnwbitsw ustw

re ainwunoyaneedg 

000:w2wADCwolmokwo.oles 

001:w4wADCwolmokwo.oles 

010:w8wADCwolmokwo.oles 

011:w16wADCwolmokwo.oles 

100:w32wADCwolmokwo.oles 

101:w64wADCwolmokwo.oles 

110:w128wADCwolmokwo.oles 

111:w256wADCwolmokwo.oles 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwSTART=0w(tmw

ensurewnmwomnversimnwiswourrentl.winwprmeress)g 

19.6.8 ADC configuration register 3 (ADC_CFG3) 

Offsetwaddress:w0x1C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:13 Reserved 

12:10 EXTTRGSEL3 R/W 

Externalwtrieeerwseleotimnwfmrwreeularwermupw3w  

Tyesewbitswseleotwtyewexternalweventwusedwtmwtrieeerwomnversimnwmfwtyew

reeularwermupg 

000:wATMRwTRG0 

001:wATMRwTRG1 

010:wATMRwTRG2 

011:wGTMRwTRG0 

1xx:wReserved 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwSTART=0w

(tmwensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

9:8 EXTEN3 R/W 

Externalwtrieeerwenablewandwpmlarit.wseleotimnwfmrwreeularwoyannelsw3 

Tyesewbitswarewsetwtmw1wandwolearedwb.wsmftwarewtmwseleotwtyewexternalw

trieeerwpmlarit.wandwenablewtrieeerinewmfwtyewreeularwermupg 

00:wDisablewyardwarewtrieeerwdeteotimnw(tyiswbitwiswnmtwallmwedwtmwbew

00winwsee entedwsa plinewfunotimn) 

01:wPerfmr wyardwarewtrieeerwdeteotimnwmnwrisinewedee 

10:wPerfmr wyardwarewtrieeerwdeteotimnwmnwfallinewedee 
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Field Name R/W Description 

11:wPerfmr wyardwarewtrieeerwdeteotimnwmnwrisinewandwfallinew

edees Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenw

START=0w(tmwensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

7:5 Reserved 

4:2 EXTTRGSEL2 R/W 

Externalwtrieeerwseleotimnwfmrwreeularwermupw2 

Tyesewbitswseleotwtyewexternalweventwusedwtmwtrieeerwomnversimnwmfwtyew

reeularwermupg 

000:wATMRwTRG0 

001:wATMRwTRG1 

010:wATMRwTRG2 

011:wGTMRwTRG0 

1xx:wReserved 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwSTART=0w

(tmwensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

1:0 EXTEN2 R/W 

Externalwtrieeerwenablewandwpmlarit.wseleotimnwfmrwreeularwoyannelsw2 

Tyesewbitswarewsetwtmw1wandwolearedwb.wsmftwarewtmwseleotwtyewexternalw

trieeerwpmlarit.wandwenablewtrieeerinewmfwtyewreeularwermupg 

00:wDisablewyardwarewtrieeerwdeteotimnw(tyiswbitwiswnmtwallmwedwtmwbew

00winwsee entedwsa plinewfunotimn) 

01:wPerfmr wyardwarewtrieeerwdeteotimnwmnwrisinewedee 

10:wPerfmr wyardwarewtrieeerwdeteotimnwmnwfallinewedee 

11:wPerfmr wyardwarewtrieeerwdeteotimnwmnwrisinewandwfallinew

edees Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenw

START=0w(tmwensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

19.6.9 ADC sequence configuration register 1 (ADC_SQ1) 

Offsetwaddress:w0x2C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:28 SQ7 R/W 

7tywomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyew

seventywomnversimnwinwtyewreeularwomnversimnwsequenoeg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

27:24 SQ6 R/W 

6tywomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyewsixtyw

omnversimnwinwtyewreeularwomnversimnwsequenoeg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

23:20 SQ5 R/W 

5tywomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyewfiftyw

omnversimnwinwtyewreeularwomnversimnwsequenoeg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

19:16 SQ4 R/W 

4tywomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyew

fmurtywomnversimnwinwtyewreeularwomnversimnwsequenoeg 
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Field Name R/W Description 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

15:12 SQ3 R/W 

3rdwomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyewtyirdw

omnversimnwinwtyewreeularwomnversimnwsequenoeg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

11:8 SQ2 R/W 

2ndwomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyew

seomndwomnversimnwinwtyewreeularwomnversimnwsequenoeg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

7:4 SQ1 R/W 

1stwomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyewfirstw

omnversimnwinwtyewreeularwomnversimnwsequenoeg 

0000:wClmsewallwoyannels 

0001:wOpenwexternalwoyannelw0-wMeasurewexternalwsienalw-PA7 

0010:wOpenwexternalwCyannelw1-wMeasurewexternalwsienalw-PA8 

0011:wOpenwexternalwCyannelw2-wMeasurewexternalwsienalw-PA9 

0100:wOpenwexternalwoyannelw3-wMeasurewexternalwsienalw-PB0 

0101:wOpenwexternalwoyannelw4-wMeasurewexternalwsienalw-wPB1 

0110:wOpenwexternalwoyannelw5-wMeasurewexternalwsienalw-wPB12 

0111:wOpenwexternalwoyannelw6-wMeasurewexternalwsienalw-wPB5 

1000:wOpenwexternalwoyannelw7-wMeasurewtyewexternalwsienalw-wPB6 

1001:wOpenwtyewTSwoyannelw-wMeasurewtyewte peraturewsensmrwsienal 

1010:wOpenwtyewPMUwoyannelw-wMeasurewtyewVBGwvmltaeewsienal 

1011:wOpenwtyewPMUwoyannelw-wMeasurewtyewVDD-DIV2wsienal 

1100:wOpenwtyewOPAMP0woyannelw-wMeasurewtyewOPAMP0wsienal 

1101:wOpenwtyewOPAMP1woyannelw-wMeasurewtyewOPAMP1wsienal 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

WyenwtyewADCwseleotswoyannelw1100,wifwitwiswneoessar.wtmw easurewtyewmutputw

sienalwmfwOPAMP0,womnfieurewtyewOPA0EN,wOPA0INSEL,wandwOPA0OUTSELw

mfwtyewOPA_CRwreeisterwtmwallwbew1wtmwensurewtyewnmr alwmperatimnwmfw

OPAMP0gwIfwmnl.wtyewsienalwatwtyewPA0wpinwisw easured,womnfieurewtyew

OPA_CRwreeisterwmfwtyewOPAMPw mdulewtmwsetwOPA0ENwtmw0wandw

OPA0OUTSELwtmw1,wsmwtyatwOPAMP0wiswturnedwmffwandwtyewPA0wsienalwisw

availablewfmrwADCwdeteotimng 

WyenwtyewADCwseleotswoyannelw1101,wifwitwiswneoessar.wtmw easurewtyewmutputw

sienalwmfwOPAMP1,womnfieurewtyewOPA1EN,wOPA1INSEL,wandwOPA1OUTSELw

mfwtyewOPA_CRwreeisterwtmwallwbew1wtmwensurewtyewnmr alwmperatimnwmfw

OPAMP1gwIfwmnl.wtyewsienalwatwtyewPA5wpinwisw easured,womnfieurewtyew

OPA_CRwreeisterwmfwtyewOPAMPw mdulewtmwsetwOPA1ENwtmw0wandw

OPA1OUTSELwtmw1,wsmwtyatwOPAMP1wiswturnedwmffwandwtyewPA5wsienalwisw

availablewfmrwADCwdeteotimng 

3:0 LT3 R/W 

Reeularwoyannelwsequenoewlenety 

Tyesewbitswarewwrittenwb.wsmftwarewtmwdefinewtyewtmtalwnu berwmfwomnversimnsw

inwtyewreeularwoyannelwomnversimnwsequenoeg 

0000:w1womnversimn 

0001:w2womnversimns 
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Field Name R/W Description 

ggg 

1111:w16womnversimns 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

19.6.10 ADC sequence configuration register 2 (ADC_SQ2) 

Offsetwaddress:w0x30 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:28 Reserved 

27:24 SQ14 R/W 

14tywomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyew

fmurteentywomnversimnwinwtyewreeularwomnversimnwsequenoeg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

23:20 SQ13 R/W 

13tywomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyew

tyirteentywomnversimnwinwtyewreeularwomnversimnwsequenoeg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

19:16 SQ12 R/W 

12tywomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyew

twelftywomnversimnwinwtyewreeularwomnversimnwsequenoeg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

15:12 SQ11 R/W 

11tywomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyew

eleventywomnversimnwinwtyewreeularwomnversimnwsequenoeg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

11:8 SQ10 R/W 

10tywomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyew

tentywomnversimnwinwtyewreeularwomnversimnwsequenoeg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

7:4 SQ9 R/W 

9tywomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyew

nintywomnversimnwinwtyewreeularwomnversimnwsequenoeg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

3:0 SQ8 R/W 

8tywomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyew

eieytywomnversimnwinwtyewreeularwomnversimnwsequenoe 

 Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

19.6.11 ADC sequence configuration register 3 (ADC_SQ3) 

Offsetwaddress:w0x34 
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Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:8 Reserved 

7:4 SQ16 R/W 

16tywomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyew

sixteentywomnversimnwinwtyewreeularwomnversimnwsequenoeg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

3:0 SQ15 R/W 

15tywomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyew

fifteentywomnversimnwinwtyewreeularwomnversimnwsequenoeg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

19.6.12 ADC regular conversion data register (ADC_DR)  

Offsetwaddress:w0x38 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 RDATA R 

ReeularwDatawomnverted 

Tyesewbitswarewread-mnl.gwTye.womntainwtyewomnversimnwresultwmfwtyewlastw

omnvertedwreeularwoyannelg 

19.6.13 ADC data register 0 (ADC_DR0) 

Offsetwaddress:w0x3C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 SDATA0 R Sequenoewsee entedwsa plinewresultwdataw0 

19.6.14 ADC data register 1 (ADC_DR1) 

Offsetwaddress:w0x40 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 SDATA1 R Sequenoewsee entedwsa plinewresultwdataw1 

19.6.15 ADC data register 2 (ADC_DR2) 

Offsetwaddress:w0x44 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 SDATA2 R Sequenoewsee entedwsa plinewresultwdataw2 
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19.6.16 ADC data register 3 (ADC_DR3) 

Offsetwaddress:w0x48 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 SDATA3 R Sequenoewsee entedwsa plinewresultwdataw3 

19.6.17 ADC data register 4 (ADC_DR4) 

Offsetwaddress:w0x4C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 SDATA4 R Sequenoewsee entedwsa plinewresultwdataw4 

19.6.18 ADC data register 5 (ADC_DR5) 

Offsetwaddress:w0x50 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 SDATA5 R Sequenoewsee entedwsa plinewresultwdataw5 

19.6.19 ADC data register 6 (ADC_DR6) 

Offsetwaddress:w0x54 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 SDATA6 R Sequenoewsee entedwsa plinewresultwdataw6 

19.6.20 ADC data register 7 (ADC_DR7) 

Offsetwaddress:w0x58 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 SDATA7 R Sequenoewsee entedwsa plinewresultwdataw7 

19.6.21 ADC sequential segmented sampling control register 

(ADC_SEQNUM) 

Offsetwaddress:w0x5C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:18 Reserved 
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Field Name R/W Description 

17:16 SGNUM R/W 

TyewNu berwmfwSequenoialwSeotimn 

00:w1wseotimn 

01:w2wseotimns 

10:w3wseotimns 

11:wInvalid  

15:11 Reserved 

10:8 SEQNUM3 R/W 

Seotimn3wTrans issimnwTi ewSetup 

000:wTrans itw1wti e 

001:wTrans itw2wti es 

gggggg 

101:wTrans itw6wti es 

Otyers:wInvalid 

7 Reserved 

6;4 SEQNUM2 R/W 

Seotimn2wTrans issimnwTi ewSetup 

000:wTrans itw1wti e 

001:wTrans itw2wti es 

gggggg 

110:wTrans itw7wti es 

Otyers:wInvalid 

3 Reserved 

2:0 SEQNUM1 R/W 

Seotimn1wTrans issimnwTi ewSetup 

000:wTrans itw1wti e 

001:wTrans itw2wti es 

gggggg 

111:wTrans itw8wti es 
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20 Comparator (COMP) 

20.1 Full Name and Abbreviation Description of Terms 

Tablew67wFullwNa ewandwAbbreviatimnwDesoriptimnwmfwTer s 

Full name in English English abbreviation 

Cm paratmr COMP 

Invert INV 

H.steresis HYS 

InputwPlus INP 

InputwMinus INM 

20.2 Introduction 

Fmurweeneral-purpmsewom paratmrsw(COMP0wandwCOMP1/2/3)warewe beddedwinw

MCU,wandwtye.woanwbewusedwinwom binatimnwwitywtyewti erg 

20.3 Main characteristics 

(1) COMP0 has configurable positive and negative inputs for flexible voltage 

selection 

⚫ Pmsitivewinput:w2wIOs,wBG,w1/2BG 

⚫ Neeativewinput:w2wIOs,w2wa plifierwmutputs  

(2) The positive end of COMP1/2/3 shares one IO and a virtual center point, 

while the negative end is connected to two IOs each 

(3) Programmable hysteresis  

⚫ Pmsitivewy.steresis  

⚫ H.steresiswvmltaee:wnmwy.steresis,w20 V,w40 V,w80 V  

(4) Digital filtering 

(5) Output phase-inverting 

(6) Comparator interrupt 

(7) Output as PWM brake trigger signal  



 

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 294 

20.4 Structure block diagram 

Fieurew104wCOMP0wStruoturewBlmokwDiaera  
COMP0_INPSEL

I/O

I/O

BG/2

BG

COMP0_INNSEL

I/O

I/O

OPAMP0

OPAMP1

COMP0_INP

COMP0_INN

COMP0
FILTER COMP0_FINAL_OUT

COMP0_POL
I/O multiplexing

TIMER

 

Fieurew105wCOMP1/2/3wStruoturewBlmokwDiaera  
COMP123_INPSEL

Internal analog center point

COMP123_INNSEL

I/O

COMP123_INP

COMP123_INN

COMP123
FILTER COMP123_FINAL_OUT

COMP123_POL
I/O multiplexing

TIMER

I/O

External analog center point

 

20.5 Functional description 

20.5.1 COMP hysteresis 

Tyewom paratmrwinoludeswawprmera  ablewy.steresiswfunotimnwtmwavmidwfalsew

mutputwtransitimnswwyenwtyewinputwsienalwyaswlareewnmiseg w Tyiswy.steresisw

funotimnwiswas.  etriowandwmnl.waotswmnwtyewfallinewedeewmfwtyewom paratmrw

mutputg w Tyewinternalwy.steresiswfunotimnwoanwbewdisabled,wallmwinewtyew

y.steresiswa muntwtmwbewsetwb.wexternalwom pmnentsg  

20.5.2 COMP digital filter 

PCLKwiswusedwaswtyewfilterinewolmok,wsuppmrtinew8wlevelswmfwolmokwdivisimnwandw10w

levelswmfwfrequeno.wdivisimnwolmokwomuntwfmrwyieywandwlmwwlevelwfilterinegwTyew

filteredwCOMPwmutputwoanwbewmutputwtmwIOwmrwTIMERg  

20.5.3 COMP interrupt 

Tyewom paratmrwmutputwinternall.weenerateswanwinterruptweventg  

TyewCOMPwinterruptwoanwbewenabledwb.wfmllmwinewtyesewsteps:  

(1) Configure and enable the interrupt mode corresponding to the COMP 

output event, and select triggering on rising edge, falling edge, or both 

edges  
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(2) Configure and enable the mapping to the corresponding NVIC IRQ 

channel  

(3) Enable COMP 

20.5.4 Direction for use 

(1) Configure the COMP_CRx register and set the LOCK value, CFG value, 

COMPEN value, VPSEL[2:0], VNSEL[2:0], and HYSEN[1:0]; 

(2) Configure the COMP_CRx register and set the POL value, REN value, 

FEN value, RFEN value, and SWEG value. 

20.6 Register address mapping 

COMP0wbasewaddress:w0x4000w5C00 

COMP1/2/3wbasewaddress:w0x4000w6000Tablew68wCOMPwReeisterwAddresswMappine 

Register name Description Offset address 

COMP_CR0 Cmntrmlwstatuswreeisterw0 0x00 

COMP_ISR0 Statuswreeisterw0 0x04 

COMP_CR1 Cmntrmlwstatuswreeisterw1 0x00 

COMP_CR2 Cmntrmlwstatuswreeisterw2 0x04 

COMP_CR3 Cmntrmlwstatuswreeisterw3 0x08 

COMP_ISR1 Statuswreeisterw1 0x0C 

COMP_ISR2 Statuswreeisterw2 0x10 

COMP_ISR3 Statuswreeisterw3 0x14 

20.7 Register functional description 

20.7.1 Control status register 0 (COMP_CR0) 

Offsetwaddress:w0x00 

Resetwvalue:w0x3C0000 

Field Name R/W Description 

31 LOCK R/W 

COMP_CRxwreeisterwlmok 

Tyiswbitwiswsetwb.wsmftwarewandwolearedwb.wyardwarews.ste w

resetgwItwlmokswallwomntentswmfwtyewom paratmrwxwomntrmlw

reeisterwCOMP_CRxw[28:0]g w Wyenwlmoked,wallwomntrmlwbitsw

andwflaewbitswarewread-mnl.g w Wyenwunlmoked,womntrmlwbitsw

oanwalsmwbewwrittenwb.wsmftwareg  

0:wUnlmok 

1:wLmoked 

30 VAL R Cm paratmrwmutputwflae 
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Field Name R/W Description 

Tyiswread-mnl.wflaewrefleotswtyewlevelwvaluewmfwtyew

om paratmrwmutputwbefmrewtyewpmlarit.wseleotmrwandw

 askineg  

29 Reserved 

28:26 PSC R/W 

Dieitalwfilterinewolmokwfrequeno.wdivisimnwomnfieure 

000:w1 

001:w2 

010:w4 

011:w8 

100:w16 

101:w32 

110:w64 

111:w128 

25:22 CFG R/W 

Dieitalwfilterinewomuntinewo.olewomnfieuratimn 

0000:w1 

0001:w2 

0010:w4 

0011:w8 

0100:w16 

0101:w32 

0110:w64 

0111:w128 

1000:w256 

1001:w512 

1010~1111:wReserved 

21 SWEG R/W 

Smftwarewinterrupt 

Setwtmw1wb.wsmftware,wwritew1wandwsetwtmw0wmnwPEND;  

Wyenwtyiswbitwisw0,wwritinew1wwillwsetwPENDwandweeneratewanw

interruptg  

0:wNmweffeot 

1:wSmftwareweenerateswanwinterrupt 

20 RFEN R/W 

Cm paratmrwinterruptwenableswbmtywtyewrisinewandwfallinew

edeeswsi ultanemusl. 

0:wDisable 

1:wEnable 

19 FEN R/W 

Cm paratmrwinterruptswtyewfallinewedeewenable 

0:wDisable 

1:wEnable 

18 REN R/W 

Cm paratmrwinterruptswtyewrisinewedeewenable 

0:wDisable 

1:wEnable 

17:16 HYSPEN R/W 

Cm paratmrwy.steresiswenable 

Pmsitivewy.steresis,wdefaultwvaluew11g 

00:wDisable 

01:w1stwlevelwy.steresisw(20 V)  

10:w2ndwlevelwy.steresisw(40 V)  
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Field Name R/W Description 

11:w3rdwlevelwy.steresisw(80 V)  

15:14 HYSNEN R/W 

Cm paratmrwy.steresiswenable 

Neeativewy.steresis,wdefaultwvaluewisw11g  

00:wDisable 

01:w1stwlevelwy.steresisw(20 V)  

10:w2ndwlevelwy.steresisw(40 V)  

11:w3rdwlevelwy.steresisw(80 V)  

13 POL R/W 

Cm paratmrwpmlarit. 

Tyiswbitwiswomntrmlledwb.wsmftwarewtmwseleotwtyewmutputw

pmlarit.wmfwom paratmrwx:  

0:wPyasewnmtwreversed 

1:wPyasewreversedg 

12:9 Reserved 

8:7 VPSEL R/W 

Cm paratmrwpmsitivewinputwvmltaeewseleot 

WyenwCOMPEN=0,wallwoyannelswarewdisomnneotedg 

2wIO,w1/2,w1wmfwBGwvmltaeeg  

00：PA7 

01：PB9 

10：BG/2 

11：BG 

6 Reserved 

5:4 VNSEL R/W 

Cm paratmrwneeativewter inalwinputwvmltaeewseleot 

WyenwCOMPEN=0,wallwoyannelswarewdisomnneotedg 

2wIOs,w2wa plifierwmutputsg  

00：PA8 

01：PA9 

10：OPAMP0_OUT 

11：OPAMP1_OUT 

3:1 Reserved 

0 COMPEN R/W 

Cm paratmrwenable 

0:wDisable 

1:wEnable 

20.7.2 Status Register 0 (COMP_ISR0)  

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:1 Reserved 

0 IFLG RW1C 

Interruptwstatus 

Setwtmw1wb.wyardwarewwyenwanwedeewtrieeerwrequestw

omrrespmndinewtmwREN/FEN/RFENwmoours,wWyenwawrequestw

iswtrieeeredwb.wSWEGwsmftware,wtyewyardwarewiswsetwtmw1gw

andwoanwbewolearedwtmw0wb.wwritinew1wtmwtyiswbitg 
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Field Name R/W Description 

Tyiswflaewrefleotswtyewlevelwvaluewmfwtyewom paratmrwmutputw

befmrewtyewpmlarit.wseleotmrwandw askineg  

20.7.3 Control status register x (COMP_CRx) 

Offsetwaddress:w0x00w+0x04*(x-1)(x=1~3) 

Resetwvalue:w0x3C0000 

Field Name R/W Description 

31 LOCK R/W 

COMP_CRxwreeisterwlmok 

Tyiswbitwiswsetwb.wsmftwarewandwolearedwb.wyardwarews.ste w

resetgwItwlmokswallwomntentswmfwtyewom paratmrwxwomntrmlw

reeisterwCOMP_CRxw[28:0]g w Wyenwlmoked,wallwomntrmlwbitsw

andwflaewbitswarewread-mnl.g w Wyenwunlmoked,womntrmlwbitsw

oanwalsmwbewwrittenwb.wsmftwareg  

0:wUnlmok 

1:wLmoked 

30 VAL R 

Cm paratmrwmutputwflae 

Tyiswread-mnl.wflaewrefleotswtyewlevelwvaluewmfwtyew

om paratmrwmutputwbefmrewtyewpmlarit.wseleotmrwandw

 askineg  

29 Reserved 

28:26 PSC R/W 

Dieitalwfilterinewolmokwfrequeno.wdivisimnwomnfieure 

000:w1 

001:w2 

010:w4 

011:w8 

100:w16 

101:w32 

110:w64 

111:w128 

25:22 CFG R/W 

Dieitalwfilterinewomuntinewo.olewomnfieuratimn 

0000:w1 

0001:w2 

0010:w4 

0011:w8 

0100:w16 

0101:w32 

0110:w64 

0111:w128 

1000:w256 

1001:w512 

1010~1111:wReserved 

21 SWEG R/W 

Smftwarewinterrupt 

Setwtmw1wb.wsmftware,wwritew1wandwsetwtmw0wmnwIFLG;  

Wyenwtyiswbitwisw0,wwritinew1wwillwsetwIFLGwandweeneratewanw

interruptg  

0:wNmweffeot 

1:wSmftwareweenerateswanwinterrupt 
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Field Name R/W Description 

20 RFEN R/W 

Cm paratmrwinterruptwenableswbmtywtyewrisinewandwfallinew

edeeswsi ultanemusl. 

0:wDisable 

1:wEnable 

19 FEN R/W 

Cm paratmrwinterruptswtyewfallinewedeewenable 

0:wDisable 

1:wEnable 

18 REN R/W 

Cm paratmrwinterruptswtyewrisinewedeewenable 

0:wDisable 

1:wEnable 

17:16 HYSPEN R/W 

Cm paratmrwy.steresiswenable 

Pmsitivewy.steresis,wdefaultwvaluew11g 

00:wDisable 

01:w1stwlevelwy.steresisw(20 V)  

10:w2ndwlevelwy.steresisw(40 V)  

11:w3rdwlevelwy.steresisw(80 V)  

15:14 HYSNEN R/W 

Cm paratmrwy.steresiswenable 

Neeativewy.steresis,wdefaultwvaluewisw11g  

00:wDisable 

01:w1stwlevelwy.steresisw(20 V)  

10:w2ndwlevelwy.steresisw(40 V)  

11:w3rdwlevelwy.steresisw(80 V)  

13 POL R/W 

Cm paratmrwpmlarit. 

Tyiswbitwiswomntrmlledwb.wsmftwarewtmwseleotwtyewmutputw

pmlarit.wmfwom paratmrwx:  

0:wPyasewnmtwreversed 

1:wPyasewreversedg 

12:8 Reserved 

7 VPSEL R/W 

Cm paratmrwpmsitivewinputwvmltaeewseleot 

WyenwCOMPEN=0,wallwoyannelswarewdisomnneotedg 

Seleotwtyewpaty 

0:wExternalwanalmewoenterwpmintw-PB6 

1:wInternalwanalmewoenterwpmint 

Nmte:wTyiswbitwiswsyaredwb.wCm p1/2/3wandwomnfieuredwinw

tyewCOMP1wreeisterg 

6:5 Reserved 

4 VNSEL R/W 

Cm paratmrwneeativewter inalwinputwvmltaeewseleot 

WyenwCOMPEN=0,wallwoyannelswarewdisomnneotedg 

COMP1： 

0：PA1 

1：PB1 

COMP2： 

0：PA2 

1：PB2 

COMP3： 

0：PA0 
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Field Name R/W Description 

1：PB5 

3:1 Reserved 

0 COMPEN R/W 

Cm paratmrwenable 

0:wDisable 

1:wEnable 

20.7.4 Status Register x (COMP_ISRx)  

Offsetwaddress:w0x08w+0x04*xw(x=1~3) 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:1 Reserved 

0 IFLG RW1C 

Interruptwstatus 

Setwtmw1wb.wyardwarewwyenwanwedeewtrieeerwrequestw

omrrespmndinewtmwREN/FEN/RFENwmoours,wWyenwawrequestw

iswtrieeeredwb.wSWEGwsmftware,wtyewyardwarewiswsetwtmw1gw

andwoanwbewolearedwtmw0wb.wwritinew1wtmwtyiswbitg 

Tyiswflaewrefleotswtyewlevelwvaluewmfwtyewom paratmrwmutputw

befmrewtyewpmlarit.wseleotmrwandw askineg  
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21 Operational Amplifier (OPAMP) 

21.1 Introduction 

TyewMCUwiswe beddedwwitywtwmwindependentwmperatimnalwa plifiersw(OPAMP0w

andwOPAMP1),wwyioywoanwbewusedwinwom binatimnwwitywCOMPwandwADCgw  

21.2 Main Characteristics 

(1) Supports adjustable internal gain, with adjustable ranges 

(x1,4,6,8,10,12,16) 

(2) Supports external gain up to 16 times 

(3) The output of OPAMP can be used as the input of ADC 

(4) The output of OPAMP can be used as the negative input of COMP 

(5) Supports four selectable built-in bias Settings: 1/2VDDA, 1/4VDDA, BG, 

and 1/4BG 

21.3 Structure Block Diagram 

Fieurew106wOPAMPwStruoturewBlmokwDiaera  

vcmbuffer

R

R*gain

R

R*gain

R

R*gain

vcm

R

R*gain

S1

S2

S2

S3

S4

S5

S5

S6

opamp0_inn_5p0

opamp0_inp_5p0

opamp1_inn_5p0

opamp1_inp_5p0

opamp0_out_5p0

opamp0_out_pad

opamp1_out_5p0

opamp1_out_pad

OPAMP0

OPAMP1

avdd/2

avdd/4

vbg

vbg/4
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Fieurew107wInternalweainwapplioatimnwdiaera  

R

R*gain

vcm

R

R*gain

R=6K

VIP

VIN

VOUT

 

Fieurew108wExternalweainwapplioatimnwdiaera  

R

R*gain

vcm

R

R*gain

R*gain

vcm

R

R*gain

R

R=6K

VOUT

VIP

VIN

 

21.4 Register address mapping 

Tablew69wOPAMPwReeisterwAddresswMappinewTable 

Register name Description Offset address 

OPA_CR OPAMP control reeister 0x00 
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21.5 Register functional description 

21.5.1 OPAMP control register (OPA_CR) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0004w0000 

Field Name R/W Description 

31:19 Reserved 

18:16 OPAVCMSEL R/W 

Operatimnalwa plifierwbuilt-inwbiaswvmltaeewseleotwsienal 

0xx:wNmwVCMwinputwvmltaeewseleoted 

100:wVCMw=w0g5*AVDD 

101:wVCMw=w0g25*AVDD 

110:wVCMw=wVBG 

111:wVCMw=w0g25*VBG 

15:14 Reserved 

13 OPA1OUTSEL R/W 

Operatimnalwa plifierw1wmutputwIOwomntrmlwsienal 

0:wTyewOPAMP1wmutputwiswnmtwomnneotedwtmwtyewmutputwPAD 

1:wTyewOPAMP1wmutputwiswomnneotedwtmwtyewmutputwPAD 

12 OPA1INSEL R/W 

Operatimnalwa plifierw1winputwIOwomntrmlwsienal 

0:wTyewinputwPADwiswnmtwomnneotedwtmwtyewOPAMP1winput 

1:wCmnneotwtyewinputwPADwtmwtyewOPAMP1winput 

11:9 OPA1GAINSEL R/W 

Operatimnalwa plifierw1weainwseleotwsienal 

000:wGainwiswdeter inedwb.wexternalwresistmrs,wnmwinternalw

resistmrswused 

001:wUsewinternalwresistmrs,weainwisw1 

010:wUsewinternalwresistmrs,weainwisw2 

011:wUsewinternalwresistmrs,weainwisw4 

100:wUsewinternalwresistmrs,weainwisw6 

101:wUsewinternalwresistmrs,weainwisw8 

110:wUsewinternalwresistmrs,weainwisw12 

111:wUsewinternalwresistmrs,weainwisw16 

8 OPA1EN R/W 

OperatimnalwA plifierw1wenable 

0:wDisable 

1:wEnable 

7:6 Reserved 

5 OPA0OUTSEL R/W 

Operatimnalwa plifierw0wmutputwIOwomntrmlwsienal 

0:wTyewOPAMP0wmutputwiswnmtwomnneotedwtmwtyewmutputwPAD 

1:wTyewOPAMP0wmutputwiswomnneotedwtmwtyewmutputwPAD 

4 OPA0INSEL R/W 

Operatimnalwa plifierw0winputwIOwomntrmlwsienal 

0:wTyewinputwPADwiswnmtwomnneotedwtmwtyewOPAMP0winput 

1:wCmnneotwtyewinputwPADwtmwtyewOPAMP0winput 

3:1 OPA0GAINSEL R/W 

Operatimnalwa plifierw0weainwseleotwsienal 

000:wGainwiswdeter inedwb.wexternalwresistmrs,wnmwinternalw

resistmrswused 

001:wUsewinternalwresistmrs,weainwisw1 

010:wUsewinternalwresistmrs,weainwisw4 
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Field Name R/W Description 

011:wUsewinternalwresistmrs,weainwisw6 

100:wUsewinternalwresistmrs,weainwisw8 

101:wUsewinternalwresistmrs,weainwisw10 

110:wUsewinternalwresistmrs,weainwisw12 

111:wUsewinternalwresistmrs,weainwisw16 

0 OPA0EN R/W 

OperatimnalwA plifierw0wenable 

0:wDisable 

1:wEnable 
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22 Cyclic redundancy check computing unit (CRC) 

22.1 Introduction 

Tyewo.oliowredundano.woyeokw(CRC)wom putinewunitwoanweetw16/32-bitwCRCw

om putinewresultwb.woaloulatinewtyewinputwdatawtyrmueywawfixedweeneratmrw

pml.nm ial,wwyioywisw ainl.wusedwtmwdeteotwmrwverif.wtyewomrreotnesswandwinteerit.w

mfwtyewdatawafterwtrans issimnwmrwsavineg 

22.2 Main characteristics 

(1) Process 16-bit and 32-bit data 

(2) Supports CRC16-CCITT and CRC32  

(3) Programmable CRC initial value 

(4) 32-bit data register  

(5) After the CRC is paused, the calculation can continue, that is, the CRC 

result is not reset to zero and can be calculated based on the previous 

result 

(6) The high and low bits of input data can be inverted in order to adapt to 

different data storage methods (byte, half word or word, little-endian and 

big-endian system) 

(7) The output data is reversed, that is, the high and low bits are inverted 

22.3 Structure block diagram 

Fieurew109wStruoturewBlmokwDiaera  

CRC_INTERF
ACE

CRC

CPU
AHB

CRC32_16

CRC_REGIST
ER

CRC_OUT
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22.4 Functional description 

22.4.1 Calculation method 

UsewCRC-32w(Etyernet)wpml.nm ial:w0x4C11DB7 

Pml.nm ialwfmr ula:(X32+X26+X23+X22+X16+X12+X11+X10+X8+X7+X5+X4+X2+X+1) 

CRC16-CCITTwpml.nm ial:w0x1021 

Pml.nm ialwfmr ula:w(X16+X12+X5+1) 

22.4.2 Calculating Time 

⚫ Wyenwprmoessinew32-bitwdata,wtyewoaloulatimnwti ewisw4wAHBwolmokw

o.oles 

⚫ Wyenwprmoessinew16-bitwdata,wtyewoaloulatimnwti ewisw2wAHBwolmokw

o.oles 

22.4.3 Functional characteristics 

CRCwunitwomntainswaw32-bitwread/writewreeisterwCRC_DR,wusedwtmwwritewnewwdataw

andweivewCRCwom putinewresultsgwEver.wti ewawnewwdatawiswwritten,wtyewresultwwillw

bewawom binatimnwmfwtyewlastwoaloulatimnwresultwandwtyewnewwoaloulatimnwresultgw

(Exeoutewmperatimnwfmrwtyewwymlewwmrd)gwCRC_Datawoanwaooesswwmrdwmrwrieyt-

alienedwyalfwwmrdwmrwrieyt-alienedwb.tes,wwyilewmtyerwreeisterswoanwmnl.waooessw32w

bitsg 

Itwoanwperfmr wCRCwoaloulatimnwmnw8-bit,w16-bit,w32-bitwdata,wCRC32wandwCRC16w

arewmptimnal,wCRCwinitialwvaluewoanwbewomnfieured,winputwandwmutputwdatawoanwbew

reversedg  

Inputwdatawiswnmtwreversed,winwb.tes,wyalf-wmrds,wmrwwmrdsg w Outputwdatawoanwbew

reversedwmrwnmtwreversedg  

22.4.4 Direction for use 

CRC initialization steps 

(1) Turn on the CRC clock 

(2) Configure the CRC_CR register, set CRC32 or CRC16, and flip the input 

and output 

(3) Configure the CRC_INIT register and set the initial value of CRC 

(4) Configure the CRC_DR register and set the data to be verified 

(5) Read CRC_DR to obtain the calculation result of CRC 
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22.5 Register address mapping 

Tablew70wCRCwReeisterwAddresswMappine 

Register name Description Offset address 

CRC_DR Datawreeister 0x00 

CRC_CR Cmntrmlwreeister 0x04 

CRC_INIT Initialwvaluewreeister 0x08 

22.6 Register functional description 

22.6.1 Data register (CRC_DR) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 DATA R/W 

32bitwData 

Aswanwinputwreeister:wStmrewtyewnewwdatawmfwCRCwoaloulatmrwwyenwwritineg 

Aswanwmutputwreeister:wReturnwtyewresultswmfwCRCwom putinewwyenwreadineg 

22.6.2 Control register (CRC_CR) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:4 Reserved 

3 OUTFLIP R/W 

OutputwDatawReverse 

0:wNmtwreverse 

1:wReverse 

2:1 INFLIP R/W 

InputwDatawReverse 

Reversewtyewinputwdatawinwdifferentwunitsg 

00:wNmtwreverse 

01:wInwb.te 

10:wInwunit 

11:wInwwmrd 

0 CRCSEL R/W 

CRCwseleot 

0：32wbit 

1：16wbit 

22.6.3 Initial value register (CRC_INIT) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 INIT R/W 

InitialwCRCwValue 

TyewCRCwinitialwvaluewiswprmera  able,wandwtyiswbitwiswusedwtmwsetwtyewinitialw

valuewmfwCRCg 
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23 Divider (DIV) 

23.1 Introduction 

Tyewyardwarewdividerwoanwautm atioall.wperfmr wsienedwmrwunsienedw32-bitw

inteeerwdivisimnwmperatimnsgwTyewsyift-subtraotwdividerwalemrity wiswawdivisimnw

oaloulatimnwprmoesswbasedwmnwbasiowlmnewdivisimng 

23.2 Main characteristics 

(1) 32-bit divisor and dividend, output 32-bit quotient and remainder 

(2) Completes one division operation in 8 HCLK cycles  

(3) If the divisor is zero, the overrun status flag bit will be set, and no new 

data will be calculated 

(4) Writing to the divisor register automatically performs division operation 

(5) The quotient and remainder registers will retain the results of the 

previous calculation 

23.3 Register address mapping 

Tablew71wDIVwReeisterwAddresswMappine 

Register name Description Offset address 

DIV_DVDR Dividendwreeister 0x00 

DIV_DVSR Divismrwreeister 0x04 

DIV_QUOTR Qumtientwreeister 0x08 

DIV_RMDR Re ainderwreeister 0x0C 

DIV_SR Statuswreeister 0x10 

DIV_CR Cmntrmlwreeister 0x14 

23.4 Register functional description 

23.4.1 Dividend Register (DIV_DVDR) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 DIVIDEND R/W 

Dividendwdata 

Ifwtyewdivisimnwmperatimnwiswwrittenwwyenwitwiswbus.,witwwillwtakeweffeotwnextw

ti eg 
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23.4.2 Divisor Register (DIV_DVSR) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0001 

Field Name R/W Description 

31:0 DIVISOR R/W 

Divismrwdata 

Afterwtyisw reeisterw iswwritten,wtyewdivisimnwmperatimnwwillwbewautm atioall.w

trieeeredg 

Ifwtyewdivisimnwmperatimnwiswbus.,wwritinewawnmn-zermwdivismrwwillwoausewtyew

divisimnwtmwbewreoaloulatedgwIfwtyewwrittenwdivismrwisw0,witwdmeswnmtwaffeotwtyew

omntinuatimnwmfwtyewdivisimnwmperatimngwTyewqumtientwandwre ainderwre ainw

tyew resultsw oaloulatedw frm w tyew lastw nmn-zermw divismrgw Meanwyile,w

DIV_SRgOVFLG=1windioateswtyatwtyewdivismrwfmrwtyiswomnfieuratimnwisw0g 

23.4.3 Quotient Register (DIV_QUOTR) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 QUOTIENT R 
Qumtientwdata 

Ifwtyewdivismrwisw0,wtyewreeisterwretainswtyewprevimuswresultg 

23.4.4 Remainder Register (DIV_RMDR) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 REMAINDER R/W 
Re ainderwdata 

Ifwtyewdivismrwisw0,wtyewreeisterwretainswtyewprevimuswresultg 

23.4.5 Status Register (DIV_SR) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:1 Reserved 

0 OVFLG R/W1C 

Dividewtyewzermwmverflmwwstatuswflae 

Befmrewtyewnextwdivisimnwmperatimn,wtyewsmftwarewwritesw1wtmwolearg 

0:wTyewdivismrwmfwtyewourrentwmperatimnwiswnmtwzerm 

1:wTyewdivismrwmfwtyewourrentwmperatimnwiswzerm 

23.4.6 Control Register (DIV_CR) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000w0001 

Field Name R/W Description 

31:1 Reserved 

0 USIGNEN R/W 

Unsienedwenable 

0:wSienedwdivisimn 

1:wUnsienedwdivisimn 
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24 Chip electronic signature 

24.1 Product Identity Identifier (UID) 

Tyewuniquewidentit.widentifierw(UID)woanwbewusedwaswtyewserialwnu berwmfwaw

prmduot,wfaoilitatinewtraokine,wassetw anaee entwandwanti-omunterfeitinegwItwoanw

bewusedwaswawpasswmrdwandwom binedwwitywseourit.wunitsw(suoywaswseourewbmmt,w

olusterwke.,wsienature,wetog)wtmwaoyievewapplioatimnwsoenarimswsuoywaswdevioew

autyentioatimn,wfir warewinteerit.wverifioatimn,wke.wdistributimn,wandwsmftwarew

enor.ptimnwandwdeor.ptimng 

Tyew96-bitwprmduotwuniquewidentit.widentifierwUIDwiswuniquewtmwan.wMCUwunderwan.w

oirou stanoesgwUnderwnmwoirou stanoeswoanwtyewuserwreadwtyiswidentit.widentifierw

andwoannmtw mdif.witg 

TyewstmraeewspaoewaddresswmfwUID0wis:w0x00101E88 

Field Name R/W Description 

31:0 UID0 R 
Tyew[31:0]wbitwpmsitimnwmfwtyewuniquewidentit.w arkerwmfwtyewprmduotwisw

assienedwatwtyewti ewmfwfaotmr.wsyip entg 

TyewstmraeewspaoewaddresswmfwUID1wis:w0x00101E8C 

Field Name R/W Description 

31:0 UID1 R 
Tyew[63:32]wbitwpmsitimnwmfwtyewuniquewidentit.w arkerwmfwtyewprmduotwisw

assienedwatwtyewti ewmfwfaotmr.wsyip entg 

TyewstmraeewspaoewaddresswmfwUID2wis:w0x00101E90 

Field Name R/W Description 

31:0 UID2 R 
Tyew[95:64]wbitwpmsitimnwmfwtyewuniquewidentit.w arkerwmfwtyewprmduotwisw

assienedwatwtyewti ewmfwfaotmr.wsyip entg 

24.2 Product Model Identification (PID) 

Tyewprmduotw mdelwidentifioatimnw(PID)wiswusedwtmwuniquel.widentif.wawspeoifiow

om binatimnwmfwinfmr atimnwsuoywaswtyewoyipw mdelwandwversimn,wfaoilitatinew

yardwarewdesien,wprmduotimnwtraokine,wandwfir warewadaptatimng 

TyewstmraeewspaoewaddresswmfwPIDwis:w0x00101D80 

Field Name R/W Description 

31:16 Reserved 

15:0 CHIPID R oyipwversimn:0x4402 
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25 Revision history 

Tablew72wDmou entwRevisimnwHistmr. 

Date Version Revision History 

Septe ber,2025 1g0 • initialwversimn 
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Statement 

 

Tyisw anualwiswfmr ulatedwandwpublisyedwb.wZyuyaiwGeey.wSe iomnduotmrw

Cmg,wLtdgw(yereinafterwreferredwtmwasw"Geey.")gwTyewomntentswinwtyisw anualwarew

prmteotedwb.wlawswandwreeulatimnswmfwtrade ark,womp.rieytwandwsmftwarew

omp.rieytgwGeey.wreserveswtyewrieytwtmwomrreotwandw mdif.wtyisw anualwatwan.w

ti egwPleasewreadwtyisw anualwoarefull.wbefmrewusinewtyewprmduotgwOnoew.muwusew

tyewprmduot,witw eanswtyatw.muw(yereinafterwreferredwtmwaswtyew"users")wyavew

knmwnwandwaooeptedwallwtyewomntentswmfwtyisw anualgwUserswsyallwusewtyewprmduotw

inwaoomrdanoewwitywrelevantwlawswandwreeulatimnswandwtyewrequire entswmfwtyisw

 anualg 

1gwOwnersyipwmfwrieyts 

Tyisw anualwoanwmnl.wbewusedwinwom binatimnwwitywoyipwprmduotswandw

smftwarewprmduotswmfwomrrespmndinew mdelswprmvidedwb.wGeey.gwWitymutwtyew

primrwper issimnwmfwGeey.,wnmwunitwmrwindividualw a.womp.,wtransoribe,w mdif.,w

editwmrwdisse inatewallwmrwpartwmfwtyewomntentswmfwtyisw anualwfmrwan.wreasmnwmrwinw

an.wfmr g 

Tyew"Geey."wmrw"Geey."wwmrdswmrwerapyioswwityw"®"wmrw"TM"winwtyisw anualw

arewtrade arkswmfwGeey.gwOtyerwprmduotwmrwservioewna eswdispla.edwmnwGeey.w

prmduotswarewtyewprmpert.wmfwtyeirwrespeotivewmwnersg 

2gwNmwintelleotualwprmpert.wlioense 

Geey.wmwnswallwrieyts,wmwnersyipwandwintelleotualwprmpert.wrieytswinvmlvedwinw

tyisw anualg 

Geey.wsyallwnmtwbewdee edwtmwerantwtyewlioensewmrwrieytwmfwan.wintelleotualw

prmpert.wtmwuserswexplioitl.wmrwi plioitl.wduewtmwtyewsalewandwdistributimnwmfwGeey.w

prmduotswandwtyisw anualg 
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Ifwan.wtyirdwpart.’swprmduots,wservioeswmrwintelleotualwprmpert.warewinvmlvedw

inwtyisw anual,wGeey.wsyallwnmtwbewdee edwtmwautymrizewuserswtmwusewtyew

afmresaidwtyirdwpart.’swprmduots,wservioeswmrwintelleotualwprmpert.,wnmrwsyallwitwbew

dee edwtmwprmvidewan.wfmr wmfweuaranteewfmrwtyird-part.wprmduots,wservioes,wmrw

intelleotualwprmpert.,winoludinewbutwnmtwli itedwtmwan.wnmn-infrinee entweuaranteew

fmrwtyird-part.wintelleotualwprmpert.,wunlesswmtyerwisewaereedwinwsaleswmrderwmrw

saleswomntraotwmfwGeey.g 

3gwVersimnwupdate 

Userswoanwmbtainwtyewlatestw anualwmfwtyewomrrespmndinewprmduotswwyenw

mrderinewGeey.wprmduotsg 

Ifwtyewomntentswinwtyisw anualwarewinomnsistentwwitywGeey.wprmduots,wtyew

aeree entwinwGeey.wsaleswmrderwmrwsaleswomntraotwsyallwprevailg 

4gwInfmr atimnwreliabilit. 

Tyewrelevantwdatawinwtyisw anualwarewmbtainedwfrm wbatoywtestwb.wGeey.w

Labmratmr.wmrwommperativewtyird-part.wtestinewmreanizatimngwHmwever,wolerioalw

errmrswinwomrreotimnwmrwerrmrswoausedwb.wdifferenoeswinwtestinewenvirmn entwarew

unavmidablegwTyerefmre,wuserswsymuldwunderstandwtyatwGeey.wdmeswnmtwbearwan.w

respmnsibilit.wfmrwsuoywerrmrswtyatw a.wmoourwinwtyisw anualgwTyewrelevantwdatawinw

tyisw anualwarewmnl.wusedwtmweuidewuserswaswperfmr anoewpara eterwreferenoew

andwdmwnmtwomnstitutewGeey.'sweuaranteewfmrwan.wprmduotwperfmr anoeg 

UserswsyallwseleotwapprmpriatewGeey.wprmduotswaoomrdinewtmwtyeirwmwnw

needs,wandweffeotivel.wverif.wandwtestwtyewapplioabilit.wmfwGeey.wprmduotswtmw

omnfir wtyatwGeey.wprmduotsw eetwtyeirwmwnwneeds,womrrespmndinewstandards,w

safet.wmrwmtyerwreliabilit.wrequire entsgwIfwlmsseswarewoausedwtmwuserswduewtmwtyew

user'swfailurewtmwfull.wverif.wandwtestwGeey.wprmduots,wGeey.wwillwnmtwbearwan.w

respmnsibilit.g 

5gwCm plianoewrequire ents 
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Userswsyallwabidewb.wallwapplioablewlmoalwlawswandwreeulatimnswwyenwusinew

tyisw anualwandwtyew atoyinewGeey.wprmduotsgwUserswsyallwunderstandwtyatwtyew

prmduotsw a.wbewrestriotedwb.wtyewexpmrt,wre-expmrtwmrwmtyerwlawswmfwtyew

omuntrieswmfwtyewprmduotwsuppliers,wGeey.,wGeey.wdistributmrswandwusersgwUsersw

(mnwbeyalfwmfwitself,wsubsidiarieswandwaffiliatedwenterprises)wsyallwaereewandw

undertakewtmwabidewb.wallwapplioablewlawswandwreeulatimnswmnwtyewexpmrtwandwre-

expmrtwmfwGeey.wprmduotswand/mrwteoynmlmeieswandwdireotwprmduotsg 

6gwDisolai er 

Tyisw anualwiswprmvidedwb.wGeey.wmnwanw"aswis"wbasisgwTmwtyewextentw

per ittedwb.wapplioablewlaws,wGeey.wdmeswnmtwprmvidewan.wfmr wmfwexpresswmrw

i pliedwwarrant.,winoludinewwitymutwli itatimnwtyewwarrant.wmfwprmduotw

 eroyantabilit.wandwapplioabilit.wmfwspeoifiowpurpmsesg 

Geey.wprmduotswarewnmtwdesiened,wautymrized,wmrweuaranteedwtmwbewsuitablew

fmrwusewasworitioalwom pmnentswinw ilitar.,wlifewsuppmrt,wpmllutimnwomntrml,wmrw

yazardmuswsubstanoew anaee entws.ste s,wnmrwarewtye.wdesiened,wautymrized,w

mrweuaranteedwtmwbewsuitablewfmrwapplioatimnswtyatw a.woausewinjur.,wdeaty,w

prmpert.,wmrwenvirmn entalwda aeewinwoasewmfwprmduotwfailurewmrw alfunotimng 

Ifwtyewprmduotwiswnmtwlabeledwasw"Autm mtivewerade",witw eanswitwiswnmtw

suitablewfmrwautm mtivewapplioatimnsgwIfwtyewuser'swapplioatimnwmfwtyewprmduotwisw

be.mndwtyewspeoifioatimns,wapplioatimnwfields,wandwstandardswprmvidedwb.wGeey.,w

Geey.wwillwassu ewnmwrespmnsibilit.g 

w Userswsyallwensurewtyatwtyeirwapplioatimnwmfwtyewprmduotwom plieswwityw
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