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 Introduction and Document Description Rules 

 Introduction 

Tyiswreferenoew anualwprmvideswapplioatimnwdevelmperswwitywallwtyewinfmr atimnw

abmutwymwwtmwusewMCUw( iorm-omntrmlwunit)ws.ste waroyiteoture,w e mr.wandw

peripyeralsg 

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 

 Document description rules 

 "Register functional description" rules 

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

unlesswmtyerwisewspeoifiedg 

 Tyewomntrmlwreeisterswarewusuall.wfmllmwedwb.wverbwabbreviatimnswtmw akew

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

SET-SetupwandwSEL-Seleot 

 Tyewstatuswreeisterwabbreviatimnwiswusuall.wfmllmwedwb.wFLGwtmw akewaw

differenoeg 

 Tyewvaluewandwdatawreeisterswusuall.winoludewV,wVALUE,wDwandwDATA,w

wyioywarewnmtwfmllmwedwb.wverbs,wsuoywaswxxPSCwandwCNTg 

 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 
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R/W Description Abbreviation 

read/olear 
Tyewsmftwarewoanwreadwtyiswbitwandwolearwitwb.wwritinew0gwWritinew1w

yaswnmweffeotwmnwtyiswbitg 
RC_W0 

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 Chinese Full name in English 
English 

abbreviation 

Enable Enable EN 

Disable Disable D 

Clear Clear CLR 

Seleot Seleot SEL 

Cmnfieuratimn Cmnfieure CFG 

Cmntrml Cmntrl CTRL 

Cmntrmller Cmntrmller C 

Reset Reset RST 

Stmp Stmp STOP 

Set Set SET 

Lmad Lmad LD 

Calibratimn Calibratimn CAL 

Initializatimn Initialize INIT 

errmr Errmr ERR 

Status Status STS 

Read. Read. RDY 

Smftware Smftware SW 

Hardware Hardware HW 

Smuroe Smuroe SRC 

S.ste  S.ste  SYS 

Peripyeral Peripyeral PER 
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Full name in Chinese Full name in English 
English 

abbreviation 

Address Address ADDR 

Direotimn Direotimn DIR 

Clmok Clmok CLK 

Input Input I 

Output Output O 

Interrupt Interrupt INT 

Data Data DATA 

Size Size SIZE 

Divider Divider DIV 

Presoaler Presoaler PSC 

Multiplier Multiplier MUL 

C.ole Perimd PRD 

Tablew3wFullwNa ewandwAbbreviatimnwmfwMmdules 

Full name in Chinese Full name in English English abbreviation 

ResetwandwClmokwCmntrmlw  ResetwandwClmokwCmntrmlw  RCC 

ClmokwReomver.wS.ste  ClmokwReomver.wS.ste  CRS 

Pmwerw anaee entwunit PmwerwManaee entwUnit PMU 

NestedwVeotmrwInterruptwCmntrmller NestedwVeotmrwInterruptwCmntrmller NVIC 

ExternalwInterrupt/EventwCmntrmller ExternalwInterruptw/EventwCmntrmller EINT 

DireotwMe mr.wAooess DireotwMe mr.wAooess DMA 

DebuewMCU DebuewMCU DBGwMCU 

General-PurpmsewInput/OutputwPin General-PurpmsewInputwOutputwPin GPIO 

AlternatewFunotimnwInput/OutputwPin AlternatewFunotimnwInputwOutputwPin AFIO 

Ti er Ti er TMR 

Watoydmewti er WatoydmewTi er WDT 

Independentwwatoydme IndependentwWatoydmewTi er IWDT 

Windmwwwatoydme WindmwswWatoydmewTi er WWDT 

Real-ti ewClmok Real-Ti ewClmok RTC 

Universalw

S.noyrmnmus/As.noyrmnmusw

ReoeiverwTrans itter 

UniversalwS.noyrmnmusw

As.noyrmnmuswReoeiverwTrans itter 
UART 

Inter-inteeratedwoirouitwinterfaoe Inter-inteeratedwCirouitwInterfaoe I2C 
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Full name in Chinese Full name in English English abbreviation 

SerialwPeripyeralwInterfaoe SerialwPeripyeralwInterfaoe SPI 

Inter-ICwSmundwInterfaoe Inter-ICwSmundwInterfaoe I2S 

CmntrmllerwLAN CmntrmllerwAreawNetwmrk CAN 

Full-speedwUSBDwinterfaoe 
UniversalwSerialwBuswFull-Speedw

Devioe 
USBD 

HDMI-CECwomntrmller HDMI-CECwCmntrmller HDMI-CEC 

Analme-tm-dieitalwomnverter Analme-tm-DieitalwCmnverter ADC 

Dieital-tm-analmewomnverter Dieital-tm-AnalmewCmnverter DAC 

Tmuoywsensinewomntrmller TmuoywSensinewCmntrmller TSC 

Cm paratmr Cm paratmr COMP 

C.oliowRedundano.wCyeokw

CaloulatimnwUnit 

C.oliowRedundano.wCyeokw

CaloulatimnwUnit 
CRC 
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 System Architecture 

 Full Name and Abbreviation Description of Terms 

Tablew4wFullwNa ewandwAbbreviatimnwDesoriptimnwmfwTer s 

Full name in English English abbreviation 

AdvanoedwHiey-Perfmr anoewBus AHB 

AdvanoedwPeripyeralwBus APB 

 System architecture block diagram 

Tyew ainws.ste w ainl.womnsistswmfwtwmw asterw mduleswandwtyreewslavew

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

DMAw(3woyannels)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

AHB2APB

SYSCTRL

eFlash_ctrl

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  

BUS MATRIX

Flash

DM
A 

Bu
s

AHB/APB
Bridge

EFC
AP
B 
Bu
s

BTMR

LPTMR

SPI

UART0/1

RCC

GTMR

ADCctrl

COMP

PMU

EINT

ATMR

Arm® Cortex®-M0+

SWDNVIC SYSTICK
DMA

SRAM CRC DIV GPIO_ASYSCFG

WWDT

IWDT

MULT

GPIO_B

Gate Driver

 

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/APBwbrideesgwAHBwperipyeralwiswomnneotedwwityw

tyews.ste wbuswtyrmueywtyewbusw atrixwandwiswallmwedwtmwaooesswDMAg 

AHB/APBw

bridee 

Tyewbrideewprmvidesws.noyrmnmuswomnneotimnwbetweenwAHBwandwAPBwbusesg 

Tyewnmn-32-bitwaooesswtmwAPBwreeisterwwillwbewomnvertedwintmw32wbitswautm atioall.g 

 Memory mapping 

Tyew e mr.w appinewaddresswiswtmtall.w4GBwaddressgwTyewassienedwaddressesw

inoludewtyewomrew(inoludinewomrewperipyerals),wmn-oyipwFlasyw(inoludinew ainw

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

AHBwandwAPBwperipyerals)g 
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Fieurew3wAddresswMappine 

Reserved

Arm Cortex M0+
Internal Registers

Reserved

Peripherals

Reserved

SRAM

Code

0x0000 0000

0x2000 0000

0x4000 0000

0xE000 0000

0xFFFF FFFF

0x6000 0000 UART0

SPI

BTIMER

GTIMER

ATIMER

NVR 7

MAIN FLASH

LPTIMER

EINT

IWDT

WWDT

COMP_CTRL

UART1

0x2000 1FFF

ADC_CTRL

0x4000 0000

0x4000 1000

0x4000 2000

0x4000 3000

0x4000 4000

0x4000 5000

0x4000 6000

0x4000 7000

0x4000 8000

0x4000 9000

0x4000 A000

0x4000 B000

0x4000 C000

Reserved

CRC

FLASHCTRL

SYSCTRL

DMA

DIV

0x4002 0000

0x4002 0400

0x4002 0800

0x4002 0C00

GPIO_A

0x4002 1000

0x4002 1400

Reserved

0x5FFF FFFF

Reserved

0x0000 0000

0x0010 0000

0x0010 0A00

0x0010 0C00

0x1FFF FFFF

0xE010 0000

0x4002 1800

NVR 6

NVR 5

NVR 0~4

0x0010 1000

0x0010 0E00

Reserved
0x0001 0000

eFlash Boot Mode

GPIO_B
0x4002 1C00

 

Tablew6wMe mr.waddresswallmoatimn 

Mmdule Na e Addresswranee Sizew(b.tes) 

Reserve - 0x20002000w-w0x3FFFFFFF 512wMB 

SRAM - 0x20000000w-w0x20001FFF 8wKB 

Reserve - 0x00101000w-w0x1FFFFFFF 512MB 

NVRw7w(Manufaoturerw

Area) 
- 0x00100E00w-w0x00100FFF 512wB 

NVRw6w(Manufaoturerw

Area) 
- 0x00100C00w–w0x00100DFF 512wB 

NVRw5(UserwOptimnw

Byte Area) 
- 0x00100A00w–w0x00100BFF 512wB 
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Mmdule Na e Addresswranee Sizew(b.tes) 

NVRw0~4

（BmmtlmaderwArea） 
- 0x00100000w–w0x001009FF 2g5wKB 

MainwFlasy 

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 0xE0000000w-w0xE00FFFFF 1MB 

- Reserve 0x40021C00w-w0x5FFFFFFF 511MB 

AHB 

GPIOB 0x40021800w-w0x40021BFF 1wKB 

GPIOB 0x40021400w-w0x400217FF 1wKB 

DIV 0x40021000w-w0x400213FF 1wKB 

CRC 0x40020C00w-w0x40020FFF 1wKB 

FLASHCTRL 0x40020800w-w0x40020BFF 1wKB 

SYSCTRL 0x40020400w-w0x400207FF 1wKB 

DMA 0x40020000w-w0x400203FF 1wKB 

- Reserve 0x4000C000 - 0x4001FFFF 80 KB 

APB 

ADC 0x4000B000 - 0x4000BFFF 4 KB 

LPTIMER 0x4000A000 - 0x4000 AFFF 4 KB 

EINT 0x40009000 - 0x40009FFF 4 KB 

IWDT 0x40008000 - 0x40008FFF 4 KB 

WWDT 0x40007000 - 0x40007FFF 4 KB 

COMP 0x40006000 - 0x40006FFF 4 KB 

UART1 0x40005000 - 0x40005FFF 4 KB 

UART0 0x40004000 - 0x40004FFF 4 KB 

SPI 0x40003000 - 0x40003FFF 4 KB 

BTIMER 0x40002000 - 0x40002FFF 4 KB 

GTIMER 0x40001000 - 0x40001FFF 4 KB 

ATIMER 0x40000000 - 0x40000FFF 4 KB 
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 Embedded SRAM 

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

wmrdw(32wbits)gwTyewstartwaddresswmfwSRAMwisw0x2000w0000g 

 Start the boot mode 

 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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 Flash Memory 

Tyisw anualwiswmnl.wapplioablewtmwG32M3101wserieswprmduots,w ainl.wintrmduoinew

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

oyaraoteristios,wandwtyewfunotimnwdesoriptimnwmfwrelatedwreeistersg 

 Full Name and Abbreviation Description of Terms 

Tablew8wFullwNa ewandwAbbreviatimnwDesoriptimnwmfwTer s 

Full name in English English abbreviation 

FlasywMe mr.wCmntrmller FMC 

 Main characteristics 

 Main area 64KB, NVR 4KB 

 Supports read, write, erase, read-write protection 

 Supports unlock/lock functions 

 The bus will be pulled low during erasing and writing 

 Area access permissions can be configured, and registers can read the 

partition permission status 

 Software triggers reloading 

 A hardware error interrupt is triggered when accessing out of bounds 



 

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 17 

 Functional description 

 Storage area address mapping 

Fieurew4wStmraeewareawaddressw appine 

MAIN FLASH

 

NVR 0~4
(Bootloader Area)

NVR5
(User Option Byte 

Area)

0x00000000

NVR6
(Manufacturer Area)

0x0000FFFF

0x00100000

0x00100A00

0x00100C00

NVR7
(Manufacturer Area)

0x00100E00

0x00101000

 

 User Option Byte Area (NVR5) 

Tyewaddressesw0x00100A00wtmw0x00100BFFwarewtyewNVR5wuserwmptimnwb.tew

areagwSm ewmfwtyesewaddresseswyavewspeoialwfunotimns,waswsymwnwinwtyew

fmllmwinewtable: 

Tablew9wUserwOptimnwB.tewAreaw(NVR5) 

Address Name Bit width R/W Description 

0x00100BE8 SYS_REMAP 32-bit R/W 

Wyenwtyewoyipw iswpmweredwmn,woymmsew

tmw startw frm w tyew BOOTw areaw mrw tyew

MAINwarea 

0x55AAAA55:wStartwfrm wtyewMAINwarea 

Otyerwvalues:wBmmtwfrm wtyewBOOTwarea 
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Address Name Bit width R/W Description 

0x00100BEC SWD_DISABLE 32-bit R/W 

SWDwaooesseswflasywper issimn 

0x89BC3F51:w Disablew SWDw aooessw

funotimn,w tyatw is,w prmyibitw SWDw frm w

aooessinew FLASH,w inoludinew readine,w

erasinewandwwritineg 

0x5389BCEA:wTyew SWDw readw FLASHw

funotimnw isw prmyibited,w butw tyew SWDw

erasewandwwritewFLASHw funotimnw iswnmtw

prmyibitedg 

Otyerw values:w SWDw per issimnsw arew

unrestrioted 

0x00100BF4 FLASH_CRYPT_EN 32-bit R/W 

flasywenor.ptimnwandwdeor.ptimnwswitoy 

0x55AAAA55:w Enor.ptimnw andw

deor.ptimnwenable 

Otyerw values:w Nmw enor.ptimnw mrw

deor.ptimnw mde 

0x00100BF8 PRIVATE_KEY 32-bit R/W 

Enor.ptimnwke. 

0xFFFFFFFF:w Tyew oustm erw yasw nmtw

writtenwitgwTyewdefaultwke.w0x1122AABBw

willwbewused 

Otyerwvalues:wWrittenwb.wtyewoustm er 

0x00100BFC OTP5_EN 32-bit R/W 

OTPwomnfieuratimnwenable 

0x55AAAA55:wOnl.wreadwallmwed 

Otyerwvalues:wCanwbewaooessedwfreel. 

 Manufacturer Area (NVR6) 

Tyewaddressesw0x00100C00wtmw0x00100DFFwarewtyewNVR6wvendmrwareagwSm ew

mfwtyesewaddresseswyavewspeoialwfunotimns,waswsymwnwinwtyewfmllmwinewtable: 

Tablew10wManufaoturerwAreaw(NVR6) 

Address Name Bit width R/W Description 

0x00100C08 
Measuredwvaluewmfw

VDD1g5V 
32-bit R 

VDD1g5Vw easuredwvaluew

(Unitw:w V) 

0x00100C0C MeasuredwvaluewmfwHSI 32-bit R 
HSIw 64MHzw  easuredw valuew

(Unitw:wHz) 

0x00100C10 MeasuredwvaluewmfwLSI 32-bit R 
LSIw32Kw easuredwvaluew(Unitw:w

Hz) 

0x00100C14 Vsensmr_CAL 32-bit R 

Tyew nmr alw te peraturew

oalibratimnwvaluewmfwtyewTsensmrw

iswtyewmrieinalwdatawomlleotedwatw

aw te peraturew mfw 25℃ w andw

VDD5=5V 

0x00100C1C MeasuredwvaluewmfwVBG 32-bit R 

Tyewmrieinalwdatawomlleotedwwityw

tyew built-inw referenoew vmltaeew

VBGwatwawte peraturewmfw25℃

( ± 5 ℃ )w andw VDD5=5V( ±

10 V) 
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Address Name Bit width R/W Description 

0x00100D80 
Prmduotw mdelw

identifioatimn:wPID 
16-bit R 

Tyew prmduotw  mdelw

identifioatimnw (PID)w isw usedw tmw

uniquel.w identif.w aw speoifiow

om binatimnw mfw infmr atimnw

suoyw asw tyew oyipw  mdelw andw

versimngw Fmrw detailedw

infmr atimn,wpleasewreferwtmwtyew

seotimnw "23g2w Prmduotw Mmdelw

Identifioatimn" 

 Manufacturer Area (NVR7) 

Addressesw0x00100E00wtmw0x00100FFFwarewtyewNVR7wvendmrwareagwSm ewmfw

tyesewaddresseswyavewspeoialwfunotimns,waswsymwnwinwtyewfmllmwinewtable: 

Tablew11wManufaoturerwAreaw(NVR7) 

Address Name Bit width R/W Description 

0x00100E88 UID0 32-bit R 
Fmrwdetailedwinfmr atimn,wpleasewreferwtmwtyewomntentw

mfwtyew"23g1wPrmduotwIdentit.wMarkine"wseotimn 

0x00100E8C UID1 32-bit R 
Fmrwdetailedwinfmr atimn,wpleasewreferwtmwtyewomntentw

mfwtyew"23g1wPrmduotwIdentit.wMarkine"wseotimn 

0x00100E90 UID2 32-bit R 
Fmrwdetailedwinfmr atimn,wpleasewreferwtmwtyewomntentw

mfwtyew"23g1wPrmduotwIdentit.wMarkine"wseotimn 

0x00100E94 UID3 32-bit R 
Fmrwdetailedwinfmr atimn,wpleasewreferwtmwtyewomntentw

mfwtyew"23g1wPrmduotwIdentit.wMarkine"wseotimn 

 Data encryption function 

FlasywIPwprmvideswenor.ptimnwfunotimnswfmrwtyewbmmtwareawandw ainwareagw

Wyetyerwtmwenor.ptwiswdeter inedwb.wtyewFLASH_CRYPT_ENwenablewsienalw

lmadedwb.wtri wlmadwandwtyewenor.ptimnwfaotmrwPRIVATE_KEYg 

⚫ FLASH_CRYPT_ENw=w0x55AAAA55wenableswenor.ptimn,wmtyerwvaluesw

yavewnmwenor.ptimng 

⚫ PRIVATE_KEYw=w0xFFFFFFFFwindioateswtyatwtyewuserwyaswnmtwwritten,w

andwtyewdefaultwke.w0x1122AABBwwillwbewused;wmtyerwvalueswarew

writtenwb.wtyewoustm erg 

 Direction for use 

3.3.6.1 Eflash unlock 

Tablew12wunlmokwomde 

 Main flash user area（NVR5） 

KEY 0xABCD6789 0x33AADD55 

BefmrewerasinewmrwwritinewFlasy,witw ustwbewunlmokedgwWyenwanwinomrreotwunlmokw

omdewiswwritten,wanwunlmokwerrmrwstatuswwillwmoourwandwawomrrespmndinewinterruptw

willwbeweeneratedgwAfterwtyewFlasywKe.wiswunlmokedwinomrreotl.,werasurewandw
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writinewmfwFlasywwillwbewprmyibitedgwErasurewandwwritinewoanwbewunlmokedwb.w

s.ste wresetwmrwb.wolearinewtyewerrmrwstatuswafterwrewritinewtyewomrreotwunlmokw

omdegwAfterwtyewnmr alwerasewandwwritewarewom pleted,wan.wvaluew(nmtwanwunlmokw

omde)wiswwrittenwtmwtyewKEYwreeisterwtmwreturnwtyewinitialwmff-unlmokwstateg 

3.3.6.2 Eflash erasure 

Tablew13wTyewerasurew etymdswfmrwdifferentwareas 

Main flash user area（NVR5） 

Cyip/Seotmr Seotmr 

Main area chip erased 

Tyiswmperatimnwiswmnl.wfmrwtyew ainwareagwTyewstepswarewaswfmllmws: 

 Write the unlock sequence to FLASH_KEY to unlock the main area of 

flash 

 Set FLASH_CR->OPERATE to 0x10(Chip Erase) 

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

Main area. 

 Detect that the FLASH_SR->BUSY bit is reset to zero, or 

FLASH_SR->OPENDR is set to 1 

Main area sector erased 

Tyiswmperatimnwiswmnl.wfmrwtyew ainwareagwTyewstepswarewaswfmllmws: 

 Write the unlock sequence to FLASH_KEY to unlock the main area of 

flash 

 Set FLASH_CR->OPERATE to 0x10(Sector Erase) 

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

Main sector area. 

 Detect that the FLASH_SR->BUSY bit is reset to zero, or 

FLASH_SR->OPENDR is set to 1 

NVR5 area sector erased 

Tyiswmperatimnwiswmnl.wfmrwtyewNVR5wareagwTyewstepswarewaswfmllmws: 

 Write the unlock sequence to FLASH_NVRKEY to unlock the NVR area 

of flash 

 Set FLASH_CR->OPERATE to 0x10(Sector Erase) 
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 Write 0xA5A5 (any value is acceptable) to any address in the FLASH- 

NVR5 sector area. 

 Detect that the FLASH_SR->BUSY bit is reset to zero, or 

FLASH_SR->OPENDR is set to 1 

3.3.6.3 Eflash programme 

Eflasywiswprmera  edwaswmnew32-bitwpieoewmfwdataweaoywti eg 

Main area write programe 

Tyiswmperatimnwiswmnl.wfmrwtyew ainwareagwTyewstepswarewaswfmllmws: 

 Write the unlock sequence to FLASH_KEY to unlock the main area of 

flash 

 Set FLASH_CR->OPERATE to 0x11(write) 

 Write data to any address in the FLASH-Main area. 

 Detect that the FLASH_SR->BUSY bit is reset to zero, or 

FLASH_SR->OPENDR is set to 1 

NVR5 area write programe 

Tyiswmperatimnwiswmnl.wfmrwtyewNVR5wareagwTyewstepswarewaswfmllmws: 

 Write the unlock sequence to FLASH_NVRKEY to unlock the NVR5 

area of flash 

 Set FLASH_CR->OPERATE to 0x11(write) 

 Write data to any address in the FLASH-NVR5 area. 

 Detect that the FLASH_SR->BUSY bit is reset to zero, or 

FLASH_SR->OPENDR is set to 1 

 Register address mapping 

Tablew14wFLASHwReeisterwAddresswMappine 

Register name Description Offset address 

FLASH_RKEY Writewprmteotwreeister 0x00 

FLASH_MKEY Ke.wreeisterwfmrwunlmokinewtyewMAINwarea 0x04 

FLASH_NVR5KEY Ke.wreeisterwfmrwunlmokinewtyewNVR5warea 0x0C 

FLASH_CR Flasywomntrmlwreeister 0x14 

FLASH_ER Flasywenablewreeister 0x18 

FLASH_SR Flasywstatuswreeister 0x1C 
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 Register functional description 

 Write protect register (FLASH_RKEY) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:1 Reserved 

0 RKEY R/W 

Flasywreeisterwwritewprmteotwreeister 

WritewawvalidwKEYwsequenoe,wwritinew0x3399AA55wiswtyewunlmokedwstate,w

andwmtyerwreeisterswoanwbewwrittengwWritewan.wvaluewtmwdisablewunlmok,wandw

writew0wtmwlmokg 

0:wNmtwunlmoked 

1:wUnlmok 

 Unlock the key register of MAIN area (FLASH_MKEY) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:1 Reserved 

0 MKEY R/W 

Flasywreeisterw ainwareawerasewKe.winputwreeister 

WritewawvalidwKEYwsequenoe,wwritinew0xABCD6789wiswtyewunlmokedwstate,w

andwmtyerwreeisterswoanwbewwrittengwWritewan.wvaluewtmwdisablewunlmok,wandw

writew0wtmwlmokg 

0:wNmtwunlmoked 

1:wUnlmok 

 Key register for unlocking the NVR5KEY area (FLASH_NVR5KEY) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:1 Reserved 

0 NVR5KEY R/W 

NVR5wareawKe.winputwreeister 

Writew0x33AADD55wtmwunlmokwtyewNVR5wareagwIfwOPT5_ENwenor.ptswtyisw

area,wtyewunlmokwiswinvalid,wandwtyewreadbaokwiswnmtwunlmokedgwWritewan.w

valuewtmwdisablewunlmok,wandwwritew0wtmwlmokg 

0:wNmtwunlmoked 

1:wUnlmok 

 Control register (FLASH_CR) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000w0300 

Field Name R/W Description 

31:16 Reserved 
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Field Name R/W Description 

15 FORCE_OPTLOAD R/W 

Optimnwb.tewfmroedwupdate 

Tyiswbitwoanwmnl.wbewwrittenwasw1wwyenwtyewdatawwrittenwinwtyew

yieyerw16wbitswisw0xA5A5g 

Wyenwwrittenwasw1,wtyiswbitwwillwfmroewtyewmptimnwb.tewtmw

update,wandwtyiswmperatimnwwillwtrieeerwaws.ste wresetg 

0:wInvalid 

1:wValid 

14:10 Reserved 

9:8 LATENCY R/W 

Aooesswdela.wo.ole 

Tyewdefaultwpmwer-mnwvaluewisw3watw64MHzgwWyenwtyews.ste w

olmokwiswereaterwtyanw32wMHz,wLATENCYwneedswtmwbew

omnfieuredwtmwbewereaterwtyanwmrwequalwtmw1g 

00:wFLASHwneedsw0wwaitwo.olewtmwreadwdata 

01:wFLASHwneedsw1wwaitwo.olewtmwreadwdata 

10:wFLASHwneedsw2wwaitwo.oleswtmwreadwdata 

11:wFLASHwneedsw3wwaitwo.oleswtmwreadwdata 

7:5 Reserved 

4 READONLY R/W 

FlasywipwRead-mnl.womntrml 

Cannmtwbewerased/writteng 

0:wInvalid 

1:wValid 

3:2 Reserved 

1:0 OPERATE R/W 

Flasywmperatimnwt.peswomnfieure 

00:wReadwmperatimn 

01:wSeotmrwerase 

10:wPaeewerasew  

11:wWrite 

WyenwtyewBUSYwbitwmfwFLASH_SRwiswset,wtyiswreeisterwoannmtw

bewwritteng 

 Enable register (FLASH_ER) 

Offsetwaddress:w0x18 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:8 Reserved 

7 LSIIE R/W 

LSIwerasewerrmrwinterruptwenable 

0:wDisable 

1:wEnable 

6 RPTIE R/W 

FLASHwread/writewprmteotimnwinterruptwenable 

0:wDisable 

1:wEnable 

5 KEYIE R/W 

FlasywKEYwerrmrwinterruptwenable 

0:wDisable 

1:wEnable 
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Field Name R/W Description 

4 OPEIE R/W 

FLASHwerasewendwinterruptwenable 

0:wDisable 

1:wEnable 

3:0 Reserved 

 Status register (FLASH_SR) 

Offsetwaddress:w0x1C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:8 Reserved 

7 LSIERR R/W 

LSIwerasewerrmrwinterrupt 

Erasinewandwwritinewtmwflasywiswinvalidwwyenwtyews.ste wolmokwiswswitoyedw

tmw LSIgw Tyew LSIw olmokw oannmtw bew switoyedw wyenw tyew Flasyw isw bus.,w

mtyerwisewtyews.ste wwillworasyg 

Setwtmw1wb.wyardware,wandwwritew1wb.wsmftwarewtmwolearwtmw0g 

0:wNmwinterrupt 

1:wInterruptwmoours 

6 RPTERR R/W 

FLASHwreadwwritewprmteotimnwinterrupt 

SWD_DISABLE=w0x889BC3F51,wdisablewswdwaooesswfunotimnw(readwandw

write), 

SWD_DISABLE=w0x5389BCEA,w nmtw disablew tyewwritew funotimn,w disablew

tyewswdw readw funotimngwAtw tyisw pmint,w tyew busw feedswbaokw0xA5A5A5A5w

datag 

OtyerwvalueswmfwSWDwarewunrestriotedgwSetwtmw1wb.wyardware,wandwwritew1w

b.wsmftwarewtmwolearwtmw0g 

0:wNmwinterrupt 

1:wInterruptwmoours 

5 KEYERR R/W 

FlasywKEYwerrmrwinterrupt 

Erasewandwwritew flasywwitymutw unlmokinegwOperatinew illeealw areaswwityinw

0x2000w0000wtyatwarewnmtwflasywwillwalsmweeneratewanwinterruptgwSetwtmw1wb.w

yardware,wandwwritew1wb.wsmftwarewtmwolearwtmw0g 

0:wNmwinterrupt 

1:wInterruptwmoours 

4 OPENDR R/W 

FLASHwerasewendwinterrupt 

Setwtmw1wb.wyardware,wandwwritew1wb.wsmftwarewtmwolearwtmw0g 

0:wNmwinterrupt 

1:wInterruptwmoours 

3:1 Reserved 

0 BUSY R 

FLASHwerasewbus. 

0:wIdle 

1:wBus. 
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 System configuration controller (SCU) 

Tyewomnfieuratimnwreeisterswmfwtyews.ste w mdulewarewallwinwtyewSCUw mdule,w

omnfieuredwusinewtyewAHBwinterfaoeg 

 Register address mapping 

Tablew15wSYSCTRLwReeisterwAddresswMappine 

Register name Description Offset address 

SYS_KEY S.ste wreeisterwprmteotimnwreeister 0x00 

SYS_RCCR Clmokwomntrmlwreeister 0x04 

SYS_SCCR S.ste wolmokwomntrmlwreeister 0x08 

SYS_CIER Clmokwinterruptwenablewreeister 0x0C 

SYS_CICR Clmokwinterruptwflaewreeister 0x10 

SYS_AHBRST AHBwperipyeralwresetwreeister 0x14 

SYS_APBRST APBwperipyeralwresetwreeister 0x18 

SYS_AHBCG AHBwperipyeralwolmokwenablewreeister 0x1C 

SYS_APBCG APBwperipyeralwolmokwenablewreeister 0x20 

SYS_RSTCSR Resetwomntrml/statuswreeister 0x28 

SYS_ADCCR ADCws.ste womntrmlwreeister 0x2C 

SYS_OPAMPCR OPAMPwomntrmller 0x30 

SYS_PVDCSR PVDwomntrml/statuswreeister 0x3C 

SYS_PREDRVCR Pre-drivewomntrmlwreeister 0x40 

SYS_LVDCSR Undervmltaeewomntrml/statuswreeister 0x44 

 Register functional description 

 System register protection register (SYS_KEY) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w00000 

Field Name R/W Description 

31:17 Reserved 

16 KEYST R/W 

S.ste wreeisterwwritewprmteotwflae 

0:wTyews.ste wreeisterwiswinwtyewprmteotedwstate 

1:wTyews.ste wreeisterwiswinwwritablewstate 

Nmte:wSmftwarewwritesw 1w tmwolear,wwritinew 0w isw invalidgw IfwKEYSTw isw

writtenw 1w atw tyew sa ew ti e,w andw LOCKKEYw isw writtenw 0x87E4w tmw

unlmok,wtyiswbitwiswsetw1,wandwtyews.ste wreeisterwiswinwwritablewstateg 
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Field Name R/W Description 

15:0 LOCKKEY[15:0] W 

Passwmrdwprmteotimnwomnfieuratimnwfmrws.ste wreeisterwwritew

mperatimns 

Writinew0x87E4wtmwunlmok,wandwKEYSTwiswautm atioall.wsetw1watwtyew

sa ewti eg 

 Clock control register (SYS_RCCR) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0003 

Field Name R/W Description 

31:4 Reserved 

3 LSI_RDY R 

LSIwolmokwstabilit.wflae 

0:wUnstable 

1:wStable 

WyenwLSI_ONwiswturnedwmff,wLSI_RDYwiswolearedwafterw2wLSIwolmokwo.olesg 

2 LSI_ON R/W 

LSIwolmokwenable 

0:wDisable 

1:wEnable 

WyenwLSIwiswusedwaswtyews.ste wolmok,wwritinew0wiswinvalidg 

1 HSI_RDY R 

HSIwolmokwstabilit.wflae 

0:wUnstable 

1:wStable 

Wyenw HSI_ONw isw turnedw mff,w HSI_RDYw isw olearedw afterw 4w HSIw olmokw

o.olesg 

0 HSI_ON R/W 

HSIwolmokwenable 

0:wDisable 

1:wEnable 

WyenwHSIwiswusedwaswtyews.ste wolmok,wwritinew0wiswinvalidg 

 System clock control register (SYS_SCCR) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:23 Reserved 

22:20 CLKOUT_DIV[2:0] 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 CLKOUT_EN R/W 
Clmokwmutputwenable 

0:wDisable 
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Field Name R/W Description 

1:wEnable 

18 Reserved 

17:16 CLKOUT_SEL[1:0] R/W 

Clmokwmutputwseleot 

00:wS.ste wolmok 

01:wHSIwolmok 

10:wLSIwolmok 

11:wCPUwHCLKwolmok 

15:11 Reserved 

10:8 PDIV[2:0] R/W 

APBwolmokwdivisimn 

000:wHCLK 

001:wHCLKw2wfrequeno.wdivisimn 

010:wHCLKw4wfrequeno.wdivisimn 

011:wHCLKw8wfrequeno.wdivisimn 

100:wHCLKw16wfrequeno.wdivisimn 

101:wHCLKw32wfrequeno.wdivisimn 

110:wHCLKw64wfrequeno.wdivisimn 

111:wHCLKw128wfrequeno.wdivisimn 

7 Reserved 

6:4 HDIV[2:0] 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 SWST R 

Currentws.ste wolmokwflae 

0:wHSIwiswtyews.ste wolmok 

1:wLSIwiswtyews.ste wolmok 

0 SW R/W 

S.ste wolmokwseleot 

0:wHSI 

1:wLSI 

 Clock interrupt enable register (SYS_CIER) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:3 Reserved 

2 HSI_RDY_IE R/W 

HSIwolmokwstabilizatimnwinterruptwenable 

0:wDisable 

1:wEnable 
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Field Name R/W Description 

1 Reserved 

0 LSI_RDY_IE R/W 

LSIwolmokwstabilizatimnwinterruptwenable 

0:wDisable 

1:wEnable 

 Clock interrupt flag register (SYS_CICR) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:3 Reserved 

2 HSI_RDYF R/W 

HSIwolmokwstabilizatimnwinterruptwflae 

0:wNmwstabilizatimnwinterruptwmoours 

1:wStabilizatimnwinterruptwmoours 

Nmte:wSetw1wb.wyardware,wolearedwb.wsmftwarewwritinew0,wwritinew1wisw

invalidg 

1 Reserved 

0 LSI_RDYF R/W 

LSIwolmokwstabilizatimnwinterruptwflae 

0:wNmwstabilizatimnwinterruptwmoours 

1:wStabilizatimnwinterruptwmoours 

Nmte:wSetw1wb.wyardware,wolearedwb.wsmftwarewwritinew0,wwritinew1wisw

invalidg 

 AHB peripheral reset register (SYS_AHBRST) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:9 Reserved 

8 FLASH_RST R/W 

FLASHwomntrmllerwreset 

0:wNmtwreset 

1:wReset 

7 Reserved 

6 
DIV_SHIFT_

RST 
R/W 

Dividerwreset 

0:wNmtwreset 

1:wReset 

5 CRC_RST R/W 

CRCwreset 

0:wNmtwreset 

1:wReset 

4 DMA_RST R/W 

DMAwreset 

0:wNmtwreset 

1:wReset 

3:2 Reserved 
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Field Name R/W Description 

1 GPIOB_RST R/W 

GPIOBwreset 

0:wNmtwreset 

1:wReset 

0 GPIOA_RST R/W 

GPIOAwreset 

0:wNmtwreset 

1:wReset 

 APB peripheral reset register (SYS_APBRST) 

Offsetwaddress:w0x18 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15 
LPTMR_RS

T 
R/W 

LPTMRwreset 

0:wNmtwreset 

1:wReset 

14 ADC_RST R/W 

ADCwreset 

0:wNmtwreset 

1:wReset 

13 COMP_RST R/W 

COMPwreset 

0:wNmtwreset 

1:wReset 

12:11 Reserved 

10 EINT_RST R/W 

EINTwreset 

0:wNmtwreset 

1:wReset 

9:7 Reserved 

6 UART1_RST R/W 

UART1wreset 

0:wNmtwreset 

1:wReset 

5 UART0_RST R/W 

UART0wreset 

0:wNmtwreset 

1:wReset 

4 SPI_RST R/W 

SPIwreset 

0:wNmtwreset 

1:wReset 

3 Reserved 

2 BTMR_RST R/W 

BTMRwreset 

0:wNmtwreset 

1:wReset 

1 GTMR_RST R/W 

GTMRwreset 

0:wNmtwreset 

1:wReset 
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Field Name R/W Description 

0 ATMR_RST R/W 

ATMRwreset 

0:wNmtwreset 

1:wReset 

 AHB clock enable register (SYS_AHBCG) 

Offsetwaddress:w0x1C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:7 Reserved 

6 DIV_SHIFT_EN R/W 

Dividerwolmokwenable 

0:wDisable 

1:wEnable 

5 CRC_EN R/W 

CRCwolmokwenable 

0:wDisable 

1:wEnable 

4 DMA_EN R/W 

DMAwolmokwenable 

0:wDisable 

1:wEnable 

3:2 Reserved 

1 GPIOB_EN R/W 

CPIOBwolmokwenable 

0:wDisable 

1:wEnable 

0 GPIOA_EN R/W 

GPIOAwolmokwenable 

0:wDisable 

1:wEnable 

 APB peripheral clock enable register (SYS_APBCG) 

Offsetwaddress:w0x20 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15 LPTMR_EN R/W 

LPTMRwolmokwenable 

0:wDisable 

1:wEnable 

14 ADC_EN R/W 

ADCwolmokwenable 

0:wDisable 

1:wEnable 

13 COMP_EN R/W 

COMPwolmokwenable 

0:wDisable 

1:wEnable 

12:11 Reserved 

10 EINT_EN R/W 
EINTwolmokwenable 

0:wDisable 
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Field Name R/W Description 

1:wEnable 

9:7 Reserved 

6 UART1_EN R/W 

UART1wolmokwenable 

0:wDisable 

1:wEnable 

5 UART0_EN R/W 

UART0wolmokwenable 

0:wDisable 

1:wEnable 

4 SPI_EN R/W 

SPIwolmokwenable 

0:wDisable 

1:wEnable 

3 Reserved 

2 BTMR_EN R/W 

BTMRwolmokwenable 

0:wDisable 

1:wEnable 

1 GTMR_EN R/W 

GTMRwolmokwenable 

0:wDisable 

1:wEnable 

0 ATMR_EN R/W 

ATMRwolmokwenable 

0:wDisable 

1:wEnable 

 Reset control/status register (SYS_RSTCSR) 

Offsetwaddress:w0x28 

Resetwvalue:w0x0000w0080w  

Resetwranee:wOnl.wPORwreset 

Field Name R/W Description 

31:16 Reserved 

15 LOCKUP_RST_EN R/W 

LOCKUPws.ste wresetwenable 

0:wDisablewLOCKUPws.ste wreset 

1:wWyenwCPUweenerateswLOCKUP,wtyewoyipwperfmr swaw

s.ste wreset 

14 PVD_RST_EN R/W 

PVDws.ste wresetwenable 

0:wDisablewPVDws.ste wreset 

1:wWyenwtyewPVDw mnitmrinewvmltaeewiswlmwerwtyanwtyew

tyresymld,wtyewoyipwperfmr swaws.ste wreset 

13:8 Reserved 

7 POR_RSTF R/W 

POR/PDRwresetwflae 

0:wNmwPOR/PDRwresetwmoourred 

1:wPOR/PDRwresetwmoourred 

Nmte:wSetw1wb.wyardware,wolearedwb.wsmftwarewwritinew0,wwritinew

1wiswinvalidg 

6 LOCKUP_RSTF R/W LOCKUPws.ste wresetwflae 



 

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 32 

Field Name R/W Description 

0:wNmwLOCKUPws.ste wresetwmoourred 

1:wLOCKUPws.ste wresetwmoourred 

Nmte:wSetw1wb.wyardware,wolearedwb.wsmftwarewwritinew0,wwritinew

1wiswinvalidg 

5 WWDT_RSTF R/W 

WindmwwwatoydmewWWDTws.ste wresetwflae 

0:wNmwWWDTws.ste wresetwmoourred 

1:wWWDTws.ste wresetwmoourred 

Nmte:wSetw1wb.wyardware,wolearedwb.wsmftwarewwritinew0,wwritinew

1wiswinvalidg 

4 IWDT_RSTF R/W 

IndependentwwatoydmewIWDTws.ste wresetwflae 

0:wNmwIWDTws.ste wresetwmoourred 

1:wIWDTws.ste wresetwmoourred 

Nmte:wSetw1wb.wyardware,wolearedwb.wsmftwarewwritinew0,wwritinew

1wiswinvalidg 

3 SFT_RSTF R/W 

Smftwarews.ste wresetwflae 

0:wNmwsmftwarews.ste wresetwmoourred 

1:wSmftwarews.ste wresetwmoourred 

Nmte:wSetw1wb.wyardware,wolearedwb.wsmftwarewwritinew0,wwritinew

1wiswinvalidg 

2 PVD_RSTF R/W 

PVDws.ste wresetw ark 

0:wNmwPVDws.ste wresetwmoourred 

1:wPVDws.ste wresetwmoourred 

Nmte:wSetw1wb.wyardware,wolearedwb.wsmftwarewwritinew0,wwritinew

1wiswinvalidg 

1 NRST_RSTF R/W 

NRSTwpinws.ste wresetw ark 

0:wNmwNRSTwpinws.ste wresetwmoourred 

1:wNRSTwpinws.ste wresetwmoourred 

Nmte:wSetw1wb.wyardware,wolearedwb.wsmftwarewwritinew0,wwritinew

1wiswinvalidg 

0 OP_RSTF R/W 

Optimnwb.tewlmadws.ste wresetwflae 

0:wNmwmptimnwb.tewlmadinews.ste wresetwmoourred 

1:wOptimnwb.tewlmadws.ste wresetwmoourred 

Nmte:wSetw1wb.wyardware,wolearedwb.wsmftwarewwritinew0,wwritinew

1wiswinvalidg 

 ADC system control register (SYS_ADCCR) 

Offsetwaddress:w0x2C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:2 Reserved 

1:0 ADC_CLK_DIV R/W 

ADCCLKwolmokwdivide 

00:wS.ste wolmokw2wfrequeno.wdivisimn 

01:wS.ste wolmokw4wfrequeno.wdivisimn 

10:wS.ste wolmokw8wfrequeno.wdivisimn 

11:wS.ste wolmokw16wfrequeno.wdivisimn 
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 OPAMP control register (SYS_OPAMPCR) 

Offsetwaddress:w0x30 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:19 Reserved 

18:16 OPAMP_SEL_MUX 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 OPAMP1_OUT_CTRL R/W 

Operatimnalwa plifierw1wmutputwIOwomntrmlwsienal 

0:wTyewOPAMP1wmutputwiswnmtwomnneotedwtmwtyewmutputwPAD 

1:wTyewOPAMP1wmutputwiswomnneotedwtmwtyewmutputwPAD 

12 OPAMP1_IN_CTRL R/W 

Operatimnalwa plifierw1winputwIOwomntrmlwsienal 

0:wTyewinputwPADwiswnmtwomnneotedwtmwtyewOPAMP1winput 

1:wCmnneotwtyewinputwPADwtmwtyewOPAMP1winput 

11:9 OPAMP1_SEL_GAIN 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 OPAMP1_EN R/W 

OperatimnalwA plifierw1wenable 

0:wDisable 

1:wEnable 

7:6 Reserved 

5 OPAMP0_OUT_CTRL R/W 

Operatimnalwa plifierw0wmutputwIOwomntrmlwsienal 

0:wTyewOPAMP0wmutputwiswnmtwomnneotedwtmwtyewmutputwPAD 

1:wTyewOPAMP0wmutputwiswomnneotedwtmwtyewmutputwPAD 

4 OPAMP0_IN_CTRL R/W 

Operatimnalwa plifierw0winputwIOwomntrmlwsienal 

0:wTyewinputwPADwiswnmtwomnneotedwtmwtyewOPAMP0winput 

1:wCmnneotwtyewinputwPADwtmwtyewOPAMP0winput 

3:1 OPAMP0_SEL_GAIN R/W 

Operatimnalwa plifierw0weainwseleotwsienal 

000:wGainwiswdeter inedwb.wexternalwresistmrs,wnmwinternalw

resistmrswused 

001:wUsewinternalwresistmrs,weainwisw1 

010:wUsewinternalwresistmrs,weainwisw4 

011:wUsewinternalwresistmrs,weainwisw6 

100:wUsewinternalwresistmrs,weainwisw8 

101:wUsewinternalwresistmrs,weainwisw10 
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Field Name R/W Description 

110:wUsewinternalwresistmrs,weainwisw12 

111:wUsewinternalwresistmrs,weainwisw16 

0 OPAMP0_EN R/W 

OperatimnalwA plifierw0wenable 

0:wDisable 

1:wEnable 

 PVD control/status register (SYS_PVDCSR) 

Offsetwaddress:w0x3C 

Resetwvalue:w0x0000w0008 

Field Name R/W Description 

31:16 Reserved 

15 PVDO R 

PVDw mnitmrinewresultswmutput 

0:wVDDwiswlmwerwtyanwPVDwtyresymldwvmltaee 

1:wVDDwiswyieyerwtyanwPVDwtyresymldwvmltaee 

Nmte:wWyenwPVD_ENwiswnmtwenabledwmrwwityinwtyewanalmew

setupwstartwti e,wtyiswbitwre ainsw0g 

14 PVDF R/W PVDwinterruptweventwflae 

13:6 Reserved 

5 PVD_HT R/W 
PVDweventswabmvewtyewtyresymldwvmltaeew mnitmrine 

Nmte:wAfterwPVD_ENwiswenabled,wtyiswbitwoannmtwbew mdifiedg 

4 PVD_LT R/W 
PVDweventswbelmwwtyewtyresymldwvmltaeew mnitmrine 

Nmte:wAfterwPVD_ENwiswenabled,wtyiswbitwoannmtwbew mdifiedg 

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

PVDwtyresymldwvmltaeewomnfieure 

000:w2g6V/2g7V 

001:w2g9V/3g0V 

010:w3g2V/3g3V 

011:w3g5V/3g6V 

100:w3g8V/3g9Vw(default) 

101:w4g1V/4g2V 

110:w4g4V/4g5V 

111:w4g7V/4g8V 

Nmte:wAfterwPVD_ENwiswenabled,wtyiswsettinewoannmtwbew

 mdifiedg 

0 PVD_EN R/W 

PVDwenable 

0:wDisable 

1:wEnable 

 Pre-drive control register (SYS_PREDRVCR) 

Offsetwaddress:w0x40 

Resetwvalue:w0x0000w0AA0w  

Field Name R/W Description 

31:12 Reserved 
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Field Name R/W Description 

11:10 
PREDRV_HO_RIS

E_SEL 
R/W 

Hiey-sidewdrivewmutputwslmpewadjust entw(HOwrisinewedeew
ti e) 

00:w750ns 

01:w500ns 

10:w230nsw(default) 

11:w100ns 

WyenwPREDRV_EN=1,wtyiswbitwoannmtwbew mdifiedg 

9:8 
PREDRV_HO_FAL

L_SEL 
R/W 

Hiey-sidewdrivewmutputwslmpewadjust entw(HOwfallinewedeewti e) 

00:w230ns 

01:w120ns 

10:w80nsw(default) 

11:w40ns 

WyenwPREDRV_EN=1,wtyiswbitwoannmtwbew mdifiedg 

7:6 
PREDRV_LO_RISE

_SEL 
R/W 

Lmw-sidewdrivewmutputwslmpewadjust entw(LOwrisinewedeewti e) 

00:w750ns 

01:w500ns 

10:w230nsw(default) 

11:w100ns 

WyenwPREDRV_EN=1,wtyiswbitwoannmtwbew mdifiedg 

5:4 
PREDRV_LO_FALL

_SEL 
R/W 

Lmw-sidewdrivewmutputwslmpewadjust entw(LOwfallinewedeewti e) 

00:w230ns 

01:w120ns 

10:w80nsw(default) 

11:w40ns 

WyenwPREDRV_EN=1,wtyiswbitwoannmtwbew mdifiedg 

3:2 Reserved 

1 PREDRV_SW R/W 
Pre-drivewswitoy 

WyenwVSUP_Fwisw1,wtyiswbitwiswyardwarewprmteotedwtmw0g 

0 PREDRV_EN R/W 

Pre-drivewswitoywenable 

WyenwPREDRV_SWwisw0wmrwVSUP_Fwisw1,wtyiswbitwiswyardwarew

prmteotedwtmw0g 

 Undervoltage control/status register (SYS_LVDCSR) 

Offsetwaddress:w0x44 

Resetwvalue:w0x0000w0AA0w  

Field Name R/W Description 

31:5 Reserved 

4 LVD_IE R/W 

LVDwInterruptwEnable 

0:wDisable 

1:wEnable 

3:1 Reserved 

0 LVDF R 

VSUPwUnder_VmltaeewFlae 

0:wNmwunder-vmltaeewmoourred 

1:wTyewoyipwiswourrentl.winwawstatewmfwunder-vmltaee 
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Field Name R/W Description 

Nmte:wAwvmltaeewlmwerwtyanw3g6VwdurinewtyewVSUPwasoentwiswinwanw

under-vmltaeewstate,wandwawvmltaeewlmwerwtyanw3g4VwdurinewtyewVSUPw

desoentwiswalsmwinwanwunder-vmltaeewstate 
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 Reset and Clock Control (RCC) 

 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 

 Reset functional description 

Tyewsuppmrtedwresetwiswdividedwintmwtwmwfmr s,wna el.,ws.ste wresetwandwpmwerw

resetg 

 System reset 

5.2.1.1 "System reset" reset source 

Tyewresetwsmuroewiswdividedwintmwexternalwresetwsmuroewandwinternalwresetwsmuroeg 

Externalwresetwsmuroe: 

⚫ LmwwlevelwmnwNRSTwping 

Internalwresetwsmuroe: 

⚫ Windmwwwatoydmewter inatimnwomuntw(WWDTwreset) 

⚫ Independentwwatoydmewter inatimnwomuntw(IWDTwreset) 

⚫ Smftwarewresetw(SWwreset) 

⚫ Abnmr alws.ste wresetwoausedwb.wCPUwdeadlmok 

⚫ Lmadwmptimnwb.tewreset 

⚫ Pmwerwreset 

Aws.ste wresetwwillwmoourwwyenwan.wmfwtyewabmveweventswmooursgwBesides,wtyew

resetweventwsmuroewoanwbewidentifiedwb.wviewinewtyewresetwflaewbitwinw

SYS_RSTCSRw(resetwomntrml/statuswreeister)g 

Wyenwaws.ste wresetwmoours,wtyewoyipwwillwresetwallwreeisterswexoeptwtyew
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fmllmwine: 

⚫ S.ste wresetwomntrmlwreeisterwSYS_RSTCSR 

⚫ PVDwomntrmlwreeisterwSYS_PVDCSR 

Software Reset 

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

interruptwapplioatimnwandwresetwomntrmlwreeisterwtmw"1"g 

Load option byte reset 

Tyewlmadwb.tewresetwiswtrieeeredwb.wFORCE_OPTLOADwbitwinwFLASH_CRw

reeisterwwyioywiswomntrmlledwb.wsmftwareg 

5.2.1.2 "System reset" reset circuit 

The reset source is used in the NRST pin, which remains low in reset process. 

The internal reset source generates a delay of at least 20μs pulse on the 

NRST pin through the pulse generator, which causes the NRST to maintain 

the level to generate reset; the external reset source directly pulls down the 

NRST pin level to generate reset. 

Tyew"s.ste wreset"wresetwoirouitwiswsymwnwinwtyewfieurewbelmwg 

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

 

 Power reset 

"Pmwerwreset"wresetwsmuroewiswaswfmllmws: 

⚫ Pmwer-mnw(PORwreset) 

⚫ Pmwer-dmwnwresetw(PDR) 

⚫ Cyipwte peraturewyieyerwtyanw175℃ 

Awpmwerwresetwwillwmoourwwyenwan.wmfwtyewabmveweventswmooursgwPmwerwresetwwillw
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resetwallwreeistersg 

 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

 

 Functional description of clock management 

Tyewoyipwprmvideswtwmwdifferentwolmokwsmuroeswtyatwoanwbewusedwasws.ste wolmokw

smuroes: 

⚫ Internalwyiey-speedwolmokwHSICLK:w64MHzwyiey-speedwRCwmsoillatmr 

⚫ Internalwlmw-speedwolmokwLSICLK:w32KHzwlmw-speedwRCwmsoillatmr 

 HSICLK internal high-speed clock signal 

HSICLKwolmokwsienalwisweeneratedwb.winternalw64MHzwRCwmsoillatmrg 

TyewHSIwolmokwfrequeno.wmfweaoywoyipwyaswbeenwoalibratedwb.wtyew anufaoturerw

tmw0g5%wbefmrewleavinewtyewfaotmr.gwTyewHSI_RDYwbitwmfwtyewSYS_RCCRwreeisterw

indioateswwyetyerwHSIwiswstablegwHSIwolmokwwillwbewinputwtmwtyews.ste wmnl.wwyenw

tyewyardwarewsetswtyewHSI_RDYwbitwtmw1gwIfwtyewHSI_RDY_IEwbitwmfwtyew

SYS_CIERwreeisterwiswenabled,wtyewomrrespmndinewinterruptwwillwbeweeneratedgw

HSIwoanwbewenabledwandwdisabledwtyrmueywtyewHSI_ONwbitwmfwtyewSYS_RCCRw

reeistergwWyenwtyewHSI_ONwbitwiswomnfieuredwtmw0,wtyewHSI_RDYwflaewwillwbew

olearedwafterw4wHSIwolmokwo.olesg 

 LSICLK low-speed internal clock signal 

LSIwolmokwsienalwisweeneratedwb.winternalw32KHzwRCwmsoillatmrg 

ItwoanwbewusedwaswtyewwmrkinewolmokwfmrwLPTMRwandwIWDT,wandwalsmwaswtyew

s.ste wolmokgwItwoanwomntinuewtmwwmrkwaswawlmw-pmwerwolmokwsmuroewinwstmpw mdegw

TyewLSI_RDYwbitwmfwtyewSYS_RCCRwreeisterwindioateswwyetyerwLSIwiswstablegwLSIw

olmokwwillwbewinputwtmwtyews.ste wmnl.wwyenwtyewyardwarewsetswtyewLSI_RDYwbitw

tmw1gwIfwtyewLSI_RDY_IEwbitwmfwtyewSYS_CIERwreeisterwiswenabled,wtyew

omrrespmndinewinterruptwwillwbeweeneratedgwLSIwoanwbewenabledwandwdisabledw
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tyrmueywtyewLSI_ONwbitwmfwtyewSYS_RCCRwreeistergwWyenwtyewLSI_ONwbitwisw

omnfieuredwtmw0,wtyewLSI_RDYwflaewwillwbewolearedwafterw2wLSIwolmokwo.olesg 

Tmwensurewtyewnmr alwmperatimnwmfwIWDT,wwyenwtyewuserwturnswmffwLSI_ON,wtyew

LSI_RDYwflaewwillwbewolearedwb.wyardwarewalmnewwitywLSI_ON,wbutwIWDTwoanw

omntinuewomuntine,wandwtyewCLKOUTwfunotimnwoanwstillwmutputwtyiswolmokg 

 Clock tree 

ClmokwtreewmfwG32M3101wiswsymwnwinwtyewfieurewbelmw: 

Fieurew7wG32M3101wClmokwTree 

HSI RC
64MHz

LSI RC
32KHz

HSI

LSI
iwdt_en

sw

sys_clk
64MHz

HDIV
/1,2,...128

FCLK

iwdt_kclk

peripheral
clock enable HCLK

core/memory/
ahb peripheral

PDIV
/1,2,...128

peripheral
clock enable PCLK

apb peripheral

Lptmr_en
Lptmr_kclk

adc_en
adc_kclk

 

 System Clock and Switching 

HSIwmrwLSIwoanwbewseleotedwaswtyews.ste wolmokgwTyew axi u wfrequeno.wisw

64MHzgwWyenwtyewoyipwiswpmweredwmnwfmrwtyewfirstwti e,wHSIwiswseleotedwaswtyew

s.ste wolmokwb.wdefaultgwSwitoyinewsteps: 

 Ensure both the original clock and the new clock are ready 

 Configure SW in SYS_SCCR to the corresponding configuration 

 When the SWST flag in SYS_SCCR changes to the new clock source, it 

indicates a successful switch 

Tyewolmokwsmuroewusedwaswtyews.ste wolmokwiswautm atioall.wprmteotedwb.w

yardware,wandwsmftwarewoannmtwturnwitwmffgwWyenwswitoyinewtyews.ste wolmok,wifw

tyewtareetwolmokwiswnmtw.etwturnedwmnwmrwstable,wtyews.ste wwillw aintainwtyew

ourrentwolmokwsmuroewandwautm atioall.wwaitwfmrwtyewtareetwolmokwtmwstabilizew

befmrewswitoyinegwDurinewtyewswitoyinewprmoess,wtyewyardwarewautm atioall.w

prmteotswandwprmyibitswturninewmffwtyewolmokwsmuroegwAfterwtyewswitoywiswom pleted,w

tyewmrieinalwolmokwoanwbewturnedwmffwaswneededg 
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 Bus clock 

Built-inwAHBwandwAPBwbusesgwTyewolmokwsmuroewmfwAHBwiswtyews.ste wolmok,w

wyioywiswdividedwaoomrdinewtmwtyewomnfieuratimnwbitwHDIV[2:0],wwitywaw axi u w

frequeno.wmfw64MHzgwTyewolmokwsmuroewmfwAPBwiswtyewAHBwolmok,wwyioywiswdividedw

aoomrdinewtmwtyewomnfieuratimnwbitwPDIV[2:0],wwitywaw axi u wfrequeno.wmfw

64MHzg 

 CLKOUT 

TyewinternalwolmokwoanwbewmutputwtmwGPIOwb.womnfieurinewtyewCLKOUT_DIV,w

CLKOUT_EN,wandwCLKOUT_SELwbitswmfwtyewSYS_SCCRwreeistergwClmokwmutputw

smuroeswinoludewtyewfmllmwine: 

⚫ S.ste wolmok 

⚫ HSIwolmok 

⚫ LSIwolmok 

⚫ HCLKwolmokw(CPU) 

Nmte:wWyenwtyiswfunotimnwiswenabledwmrwtyewmutputwsmuroewiswswitoyed,wolmokwelitoyesw a.wmoourg 

 Clock source selection of IWDT 

WyenwIWDTw(independentwwatoydme)wiswenabled,wLSICLKwmsoillatmrwwillwbew

enabledwb.wfmroe,wandwwyenwitwiswstable,witwwillwprmvidewtyewolmokwsienalwtmwIWDTgw

WyenwIWDTwiswwmrkine,witwiswreom  endedwtmwturnwmnwLSI_ON,wbutwIWDTwoanw

stillwomuntwnmr all.wafterwtyewsmftwarewturnswmffwLSI_ONg 

 Clock source selection of LPTMR 

TyewwmrkinewolmokwsmuroewmfwLPTMRwiswtyewLSIwolmokgwItwiswneoessar.wtmwturnwmnw

LSI_ON,womnfir wtyatwtyewLSI_RDYwolmokwiswstable,wandwtyenwturnwmnwtyewLPTMRw

 mdulegwWyenwtyewuserwturnswmffwLSI_ON,wLPTMRwwillwstmpwomuntineg 

 Clock source selection of ADC 

TyewwmrkinewolmokwsmuroewmfwADCwiswtyews.ste wolmok,wandwtyewdivisimnw

omnfieuratimnwiswomntrmlledwb.wADC_CLK_DIV[1:0],wwitywdividerwfaotmrswmfw2,w4,w8,w

andw16wrespeotivel.gwWyenwtyews.ste wiswinwlmwwpmwerw mde,wADCwdmeswnmtw

wmrkwbeoausewtyerewiswnmws.ste wolmokg 
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 Power management unit (PMU) 

 Full Name and Abbreviation Description of Terms 

Tablew17wFullwNa ewandwAbbreviatimnwDesoriptimnwmfwTer s 

Full name in English English abbreviation 

PmwerwManaee entwUnit PMU 

PmwerwOnwReset POR 

PmwerwDmwnwReset PDR 

PmwerwVmltaeewDeteotmr PVD 

 Introduction 

Tyewpmwerwsuppl.wiswtyewfmundatimnwfmrwstablewmperatimnwmfwaws.ste ,wwitywanw

mperatinewvmltaeewmfw5w~w36V,wandw1g5Vwpmwerwsuppl.woanwbewprmvidedwb.wtyew

built-inwvmltaeewreeulatmrg 

 Structure block diagram 

Fieurew8wPmwerwSuppl.wCmntrmlwStruoturewBlmokwDiaera  

VBB

VSS

Analog high-voltage pre-driver power 
domain

（5~36V）

PRE-DRIVER

LDO 5V

Analog 5V power domain

（5V）

HSICLK LSICLK

ADC COMP 0/1

TempSensor

1.5V power domain

Core

Flash

SRAM

Digital 
peripheral 

OPAMP 0/1I/O

LDO 1.5V
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 Functional description 

 Power domain 

Tyewpmwerwdm ainwmfwtyewprmduotwinoludes:wanalmewyiey-vmltaeewpre-driverwpmwerw

dm ain,wanalmew5Vwpmwerwdm ain,wandw1g5Vwpmwerwdm aing 

Tablew18wPmwerwDm ains 

Name 
Voltage range 

(V) 
Description 

VBB 5～36V 

PmwerwtyewI/Ow(fmrwspeoifiowI/O,wseewtyewpinwdistributimnw

diaera )wandwtyewinternalwvmltaeewreeulatmrwtyrmueywtyew

VBBwpinsg 

VDD5 5V 

TyewLDOwreduoeswtyewinputwpmwerwsuppl.wvmltaeewtmw5Vw

(VDD5)wtmwsuppl.wpmwerwtmwallw mduleswexoeptwtyewpre-

driveg 

 Power control 

6.4.2.1 Reduce the power in low-power mode 

Tyerewarewtwmwlmw-pmwerw mdes:wsleepw mdewandwstmpw mdegwTyewpmwerwisw

reduoedwb.wdisablinewtyewomrewandwolmokwsmuroewandwsettinewtyewvmltaeew

reeulatmrgwTyewstatewtransitimnwbetweenwlmw-pmwerw mdewandwnmr alw mdew

(RUN)wiswaswsymwnwinwtyewfieurewbelmwg 

Fieurew9wLmw-pmwerwMmdewTransitimn 

Normal mode
RUN

Sleep mode
SLEEP

Stop mode
STOP

 

SLEEPw mdewmnl.wstmpswtyewCPUwomrewolmok,wandwmtyerwperipyeralswwmrkw

nmr all.;wtyewwmrkinewstatuswmfwperipyeralswinwSTOPw mdewiswsymwnwinwtyewtableg 

Tablew19wPeripyeralwWmrkinewStatuswinwSTOPwMmde 

 STOP state (1) STOP wake-up 

CPUwCmre - - 

FLASH - - 

SRAM -(2) - 

HSI - - 

LSI O - 

POR/PDR Y Y 

SYSTICK - - 

PVD O O 
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 STOP state (1) STOP wake-up 

DIV_SHIFT - - 

CRC - - 

GPIO O Ow(4) 

DMA - - 

LPTMR O O 

ADC - - 

COMP - - 

OPAMP - - 

IWDT O O 

WWDT - - 

UART1 - - 

UART0 - - 

SPI - - 

BTMR - - 

GTMR - - 

ATMR - - 

Nmte: 

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

enabled by software), - indicates not supporting operation. 

 SRAM retains data in STOP mode. 

 GPIO pins can be woken up by configuring the EINT module in STOP mode. 

Normal mode 

Wyenwtyewoyipwiswpmweredwmnwfmrwtyewfirstwti ewmrwexitswfrm wlmwwpmwerw mde,witw

enterswRUNw mdewb.wdefaultgwTyews.ste wolmokwiswHSICLKwb.wdefault,wwitywaw

frequeno.wmfw64MHzg 

Sleep mode 

Tyewoyaraoteristioswmfwsleepw mdewarewsymwnwinwtyewtablewbelmw 

Tablew20wCyaraoteristioswmfwSleepwMmde 

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. Wakewupwi  ediatel. 
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Characteristics Description 

Afterwwake-up Tyews.ste wrestmreswtyewmrieinalwwmrkinewstate 

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

wakinewupg 

Stop mode 

Tyewoyaraoteristioswmfwstmpw mdewarewsymwnwinwtyewtablewbelmw: 

Tablew21wCyaraoteristioswmfwStmpwMmde 

Characteristics Description 

Enter 

SetwtyewSLEEPDEEPwbitwmfwtyewomrewreeisterwtmw1 

SetwtyewLPMwbitwmfwSYS_LPMCRwinwtyewSYSCTRLw mdulewtmw0 

Cmnfir wtyerewarewnmwpendinewinterruptsw(WFI)wmrweventsw(WFE) 

ExeoutewtyewWFIwmrwWFEwinstruotimnwtmwenterwSTOPw mdewi  ediatel. 

Afterwenterine 
Allw mduleswexoeptwIWDTwandwLPTMRwstmpwwmrkine,wHSIwolmokwiswturnedwmff,w

FLASHwenterswDEEPwSTANDBYwstate,wandwSRAMwdatawiswretained 

Wake-up Wakewupwtyrmueywrelevantwinterruptswmrweventswomnfieuredwb.wEINT 

Wakewupwdela. 
HSIwanalmewolmokwestablisy entwandwstabilizatimnwti ew+wFLASHwexitwDEEPw

STANDBYwti ew(t.pioal:w29μs) 

Afterwwake-up 

Tyews.ste wolmokwautm atioall.wswitoyeswtmwHSIwolmok 

Ifwitwiswneoessar.wtmwusewLSIwaswtyews.ste wolmokwafterwwakinewup,wsmftwarew

mperatimnwiswrequiredwfmrwswitoyine 

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

wakinewupg 

 Programmable Voltage Detector 

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

Deteotmrw(PVD)woirouitswarewinteeratedwinsidewtyewoyipg 

POR/PDRwresetwiswalwa.swwmrkinegwWyenwtyewpmwerwsuppl.wvmltaeewiswdeteotedw

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

stateg 

TyewPVDwfunotimnwoanw mnitmrwtyewom parismnwbetweenwVDDwandwtyewVPVDw

tyresymldgwTyewPVDwfunotimnwoanwbewenabledwtyrmueywPVD_EN,wandwtyew

tyresymldwoanwbewseleotedwtyrmueywtyewPVDTHSEL[2:0]wbitwinwSYS_PVDCSRg 

Function Description 

PVDwstatus 

TyewPVDOwflaewinwSYS_PVDCSRwoanwindioatewtyewourrentwVDDwstategwTmwavmidwfalsew

trieeerine,wwyenwtyewPVDwfunotimnwiswturnedwmffwmrwjustwturnedwmnwfmrwabmutw20usw

(durinewtyewfunotimnwestablisy entwti e),wtyiswflaewre ainsw0g 

PVDwinterrupt 

PVD_HTwandwPVD_LTwinwSYS_PVDCSRwoanw mnitmrwabmve/belmwwtyewtyresymldgwIfw

aw mnitmrineweventwiswtrieeered,wPVDFwwillwbewautm atioall.wsetwtmw1gwIfwtyewoyannelw

interruptwiswomnfieuredwtyrmueywtyewEINTw mdule,wtyews.ste wwillwrespmndwtmwtyew

interrupt,wandwtyewMCUwoanwbewsetwtmwawsafewstatewtyrmueywtyewinterruptwservioew

prmera g 
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Function Description 

PVDws.ste w

reset 

CmnfieurewPVD_RST_ENwinwSYS_RSTCSRwtmwenablewtyewPVDws.ste wresetw

funotimngwWyenwVDDwiswlmwerwtyanwtyewtyresymld,wtyews.ste wentersws.ste wresetw

untilwVDDwreturnswtmwabmvewtyewtyresymldwvmltaee,wtyenwitwresu eswnmr alw mdewandw

re-exeouteswtyewprmera g 
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 Nested Vector Interrupt Controller (NVIC) 

 Full Name and Abbreviation Description of Terms 

Tablew22wFullwNa ewandwAbbreviatimnwDesoriptimnwmfwTer s 

Full name in English English abbreviation 

NmnwMaskablewInterrupt NMI 

 Introduction 

TyewCmrtex-M0+womrewinwtyewprmduotwinteerateswnestedwveotmredwinterruptw

omntrmllerw(NVIC),wwyioywiswolmsel.womupledwwitywtyewomre,wandwoanwyandlew

exoeptimnswandwinterruptswandwpmwerw anaee entwomntrmlweffioientl.wandwwityw

lmwwdela.gwPleasewseewCmrtex-M0+wTeoynioalwReferenoewManualwfmrw mrew

instruotimnswabmutwNVICg 

 Main characteristics 

 32 maskable interrupt channels (excluding 16 Cortex-M0+ interrupt lines) 

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

 Power management control 

 Low-delay exception and interrupt processing 

 Realization of system control register 

 Interrupt and exception vector table 

Tablew23wInterruptwandwExoeptimnwVeotmrwTable 

Name Vector No.  Priority  Vector address  Description  

 - - 0x0000_0000 Reservedw  

Reset - -3 0x0000_0004 Resetw  

NMI - -2 0x0000_0008 Nmn- askablewinterruptw  

HardFault - -1 0x0000_000c Varimuswyardwarewfaultsw  

SVCallw  - Canwset 0x0000_002Cw  
S.ste wservioewoalledwb.weeneralw

SWIwinstruotimnw  

PendSVw  - Canwset 0x0000_0038w  Pendinews.ste wservioew  

S.sTiokw  - Canwset 0x0000_003Cw  S.ste wtiokwti erw  

WWDTw  0 Canwset 0x0000_0040 Windmwwwatoydmewinterruptw  

PVDw  1 Canwset 0x0000_0044 Suppl.wvmltaeewdeteotimnwinterruptw  

LVD 2 Canwset 0x0000_0048 LVDwdeteotimnwinterrupt 

FLASHw  3 Canwset 0x0000_004C Flasyw e mr.welmbalwinterruptw  
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Name Vector No.  Priority  Vector address  Description  

RCCw  4 Canwset 0x0000_0050 RCCwinterruptw  

EINT0_1w  5 Canwset 0x0000_0054 EINTwlinew[1:0]winterruptw  

EINT2_3w  6 Canwset 0x0000_0058 EINTwlinew[3:2]winterruptw  

EINT4_13w  7 Canwset 0x0000_005C EINTwlinew[13:4]winterruptw  

- 8 - 0x0000_0060 Reservedw  

DMA_CH0w  9 Canwset 0x0000_0064 DMAwoyannelw0winterruptw  

DMA_CH1w  10 Canwset 0x0000_0068 DMAwoyannelw1winterruptw  

DMA_CH2 w 11 Canwset 0x0000_006C DMAwoyannelw2winterrupt 

ADCw  w 12 Canwset 0x0000_0070 ADCwinterruptw  

ATMR_BRK_ 

UP_TRG_COMw  

w 13 
Canwset 

0x0000_0074 Ati er_BRK/UP/TRGwandwCOMw

interruptw  

ATMR_CCw  w 14 Canwset 0x0000_0078 Ati erwom parewinterruptw  

GTMRw  w 15 Canwset 0x0000_007C Gti erwinterruptw  

- w 16 - 0x0000_0080w  Reservedw  

BTMRw  w 17 Canwset 0x0000_0084w  Bti erwinterruptw  

- w 18 - 0x0000_0088w  Reservedw  

LPTMR w 19 Canwset 0x0000_008Cw  LPti erwinterruptw  

- w 20 - 0x0000_0090w  Reserved 

COMPw  w 21 Canwset 0x0000_0094w  COMPwinterruptw  

- w 22 - 0x0000_0098w  Reservedw  

- 23 - 0x0000_009Cw  Reservedw  

- 24 - 0x0000_00A0w  Reservedw  

SPI 25 Canwset 0x0000_00A4w  SPIwinterruptw  

- 26 - 0x0000_00A8w  Reservedw  

UART0w  27 Canwset 0x0000_00ACw  UART0winterruptw  

UART1w  28 Canwset 0x0000_00B0w  UART1winterruptw  

- 29 - 0x0000_00B4w  Reservedw  

- 30 - 0x0000_00B8w  Reserved 

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

 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 

 Main characteristics 

 Support 16 event/interrupt requests 

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

request 

 Each event/interrupt line can be masked independently 

 The internal line is automatically disabled when the system is not in the 

stop mode 

 Each external event/interrupt line can be triggered independently 

 Each external interrupt line has dedicated status bit 

 Simulate all external event interrupts 

 Detect external signals with pulse width lower than APB clock width 
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 Structure block diagram 

Fieurew10wStruoturewBlmokwDiaera  

EINT_INTER
FACE

EINT

CPU

INT

APB

EINT_LINE

eint_it

EINT_REGIST
ER

 eint_evt

 

 Functional description 

 Classification and difference of "external interrupt and event" 

"Externalwinterruptwandwevent"woanwbewolassifiedwintmwexternalwyardwarewinterrupt,w

externalwyardwarewevent,wexternalwsmftwareweventwandwexternalwsmftwarewinterruptw

aoomrdinewtmwtrieeerwsmuroe,womnfieuratimnwandwexeoutimnwprmoessgwTyew

differenoeswarewsymwnwinwtyewtablewbelmw: 

Tablew24wClassifioatimnwandwDifferenoeswmfw"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 
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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 

 Wake-up 

Setw2wtrieeerwreeisterswRTENwmrwFTENwfmrwtyewrequiredwedeewdeteotimngwWyenwtyew

edeewmnwtyewexternalwinterruptwlinewmoours,wtyewedeewiswlmokedwandwawwake-upw

sienalwiswmutputg 

 Event 

Tmweeneratewanwevent,wfirstwtyeweventwlinewsyallwbewomnfieuredwandwenabledgwSetw2w

trieeerwreeisterswaoomrdinewtmwtyewrequiredwedeewdeteotimn,wandwwritew"1"winwtyew

omrrespmndinewbitwmfwtyeweventw askwreeisterwtmwenableweventwrequestsgwWyenw

tyewrequiredwedeewmoourswmnwtyeweventwline,wanweventwrequestwpulsewisweenerated,w

andwtyewomrrespmndinewpendinewbitwiswnmtwsetwtmw"1"g 

 Interrupt 

Tmweeneratewanwinterrupt,wfirstwtyewinterruptwlinewsyallwbewomnfieuredwandwenabledgw

Setw2wtrieeerwreeisterswaoomrdinewtmwtyewrequiredwedeewdeteotimn,wandwwritew"1"winw

tyewomrrespmndinewbitwmfwtyewinterruptw askwreeisterwtmwallmwwinterruptwrequestsgw

Wyenwtyewexpeotedwedeewmoourswmnwtyewexternalwinterruptwline,wanwinterruptw

requestwisweenerated,wandwtyewomrrespmndinewpendinewbitwiswsetwtmw"1"gwWritinew"1"w

inwtyewomrrespmndinewbitwmfwtyewsuspendwreeisterwwillwolearwtyewinterruptwrequestg 

 External interrupt and event line mapping 

Tablew25wExternalwInterruptwandwEventwLinewMappine 

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

PA0/PB0 EINTw0 

PA1/PB1 EINTw1 

… … 

PA9/PB9 EINTw9 

PB10 EINTw10 

PB11 EINTw11 

PB12 EINTw12 

PB13 EINTw13 

Reserved EINTw14 



 

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 52 

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

Reserved EINTw15 

PVDwmutput EINTw16 

LPTMR EINTw17 

Reserved EINTw18 

Reserved EINTw19 

Reserved EINTw20 

Reserved EINTw21 

Reserved EINTw22 

Reserved EINTw23 

Reserved EINTw24 

Reserved EINTw25 

Reserved EINTw26 

Reserved EINTw27 

Reserved EINTw28 

Reserved EINTw29 

Reserved EINTw30 

Reserved EINTw31 

 Direction for use 

 Configure the EINT_IMASK/ EINT_EMASK register and turn on the 

interrupt or event masking switch 

 Configure the EINT_RTEN/ EINT_FTEN registers and select rising edge 

triggering or falling edge triggering 

 If the software is to trigger interrupts or events, the EINT_SWINTE 

register can be configured 

 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 

 Register address mapping 

Tablew26wExternalwInterrupt/EventwCmntrmllerwReeisterwAddresswMappine 

Register name Description Offset address 

EINT_IMASK Interruptw askwreeister 0x00 

EINT_EMASK Eventw askwreeister 0x04 
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Register name Description Offset address 

EINT_RTEN Enablewtyewrisinewedeewtmwtrieeerwtyewreeister 0x08 

EINT_FTEN Enablewtyewfallinewedeewtmwtrieeerwtyewreeister 0x0C 

EINT_SWINTE Smftwarewinterruptweventwreeister 0x10 

EINT_IPEND Interruptwpendinewreeister 0x14 

EINT_CFG0 Cmnfieuratimnwreeisterw0 0x18 

EINT_CFG1 Cmnfieuratimnwreeisterw1 0x1C 

 Register functional description 

 Interrupt mask register (EINT_IMASK) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:18 Reserved 

17:16 IMASKx R/W 

InterruptwRequestwMaskwmnwLinewxw(x=16~17) 

0:wMask 

1:wOpen 

15:14 Reserved 

13:0 IMASKx R/W 

InterruptwRequestwMaskwmnwLinewxw(x=0~13) 

0:wMask 

1:wOpen 

 Event mask register (EINT_EMASK) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:18 Reserved 

17:16 EMASKx R/W 

EventwRequestwMaskwmnwLinewxw(x=16~17) 

0:wMask 

1:wOpen 

15:14 Reserved 

13:0 EMASKx R/W 

EventwRequestwMaskwmnwLinewxw(x=0~13) 

0:wMask 

1:wOpen 

 Enable the rising edge to trigger the register (EINT_RTEN) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:18 Reserved 
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Field Name R/W Description 

17:16 RTENx R/W 

RisinewTrieeerwEventwEnablewandwInterruptwmfwLinewxw(x=16~17) 

0:wDisable 

1:wEnable 

15:14 Reserved 

13:0 RTENx R/W 

RisinewTrieeerwEventwEnablewandwInterruptwmfwLinewxw(x=0~13) 

0:wDisable 

1:wEnable 

 Enable the falling edge to trigger the register (EINT_FTEN) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:18 Reserved 

17:16 FTENx R/W 

FallinewTrieeerwEventwEnablewandwInterruptwmfwLinewxw(x=16-17) 

0:wDisable 

1:wEnable 

15:14 Reserved 

13:0 FTENx R/W 

FallinewTrieeerwEventwEnablewandwInterruptwmfwLinewxw(x=0-13) 

0:wDisable 

1:wEnable 

 Software interrupt event register (EINT_SWINTE) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:18 Reserved 

17:16 SWINTEx R/W 

SmftwarewInterruptwEventwmnwLinewxw(x=16~17) 

Setw1wb.wsmftware,wwritew1wmrwolearw0wfmrwtyewomrrespmndinewbitwmfw

EINT_IPENDg 

Wyenwtyiswbitwisw0,wtyewpendinewbitwmfwEINT_IPENDwoanwbewsetwb.wwritinew

1gwIfwEINT_IMASKw(EINT_EMASK)wiswsetwtmwmpenwtyewinterruptw(event)w

request,wanwinterruptw(event)wwillwbeweeneratedg 

0:wNmweffeot 

1:wSmftwareweenerateswanwinterruptw(event) 

15:14 Reserved 

13:0 SWINTEx R/W 

SmftwarewInterruptwEventwmnwLinewxw(x=0~13) 

Setw1wb.wsmftware,wwritew1wmrwolearw0wfmrwtyewomrrespmndinewbitwmfw

EINT_IPENDg 

Wyenwtyiswbitwisw0,wtyewpendinewbitwmfwEINT_IPENDwoanwbewsetwb.wwritinew

1gwIfwEINT_IMASKw(EINT_EMASK)wiswsetwtmwmpenwtyewinterruptw(event)w

request,wanwinterruptw(event)wwillwbeweeneratedg 

0:wNmweffeot 

1:wSmftwareweenerateswanwinterruptw(event) 
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 Interrupt pending register (EINT_IPEND) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:18 Reserved 

17:16 IPENDx RC_W1 

InterruptwPendinewOoourwmfwLinewxwFlaew(x=16~17) 

Wyetyerwtyewseleotablewtrieeerwrequestwmoours 

0:wNm 

1:wOoourred 

Wyenwawrequestwiswtrieeeredwb.wtyewomrrespmndinewedeewmfw

EINT_RTEN/EINT_FTENwmnwtyewexternalwinterruptwline,wsetw1wb.w

yardware;wolearw0wb.woyaneinewtyewpmlarit.wmfwtyewedeewdeteotimnwmrw

olearw0wb.wwritinew1wtmwtyiswbitg 

15:14 Reserved 

13:0 IPENDx RC_W1 

InterruptwPendinewOoourwmfwLinewxwFlaew(x=0~13) 

Wyetyerwtyewseleotablewtrieeerwrequestwmoours 

0:wNm 

1:wOoourred 

Wyenwawrequestwiswtrieeeredwb.wtyewomrrespmndinewedeewmfw

EINT_RTEN/EINT_FTENwmnwtyewexternalwinterruptwline,wsetw1wb.w

yardware;wolearw0wb.woyaneinewtyewpmlarit.wmfwtyewedeewdeteotimnwmrw

olearw0wb.wwritinew1wtmwtyiswbitg 

 Configuration register 0 (EINT_CFG0) 

Offsetwaddress:w0x18 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:28 CFG_EINT7 R/W 

EINT7wpinwCmnfieure 

00:wPA7 

01:wPB7 

27:24 CFG_EINT6 R/W 

EINT6wpinwCmnfieure 

00:wPA6 

01:wPB6 

23:20 CFG_EINT5 R/W 

EINT5wpinwCmnfieure 

00:wPA5 

01:wPB5 

19:16 CFG_EINT4 R/W 

EINT4wpinwCmnfieure 

00:wPA4 

01:wPB4 

15:12 CFG_EINT3 R/W 

EINT3wpinwCmnfieure 

00:wPA3 

01:wPB3 

11:8 CFG_EINT2 R/W 

EINT2wpinwCmnfieure 

00:wPA2 

01:wPB2 
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Field Name R/W Description 

7:4 CFG_EINT1 R/W 

EINT1wpinwCmnfieure 

00:wPA1 

01:wPB1 

3:0 CFG_EINT0 R/W 

EINT0wpinwCmnfieure 

00:wPA0 

01:wPB0 

 Configuration register 1 (EINT_CFG1) 

Offsetwaddress:w0x1C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:24 Reserved 

23:20 CFG_EINT13 R/W 

EINT13wpinwCmnfieure 

00:wnmtwyave 

01:wPB13 

19:16 CFG_EINT12 R/W 

EINT12wpinwCmnfieure 

00:wnmtwyave 

01:wPB12 

15:12 CFG_EINT11 R/W 

EINT11wpinwCmnfieure 

00:wnmtwyave 

01:wPB11 

11:8 CFG_EINT10 R/W 

EINT10wpinwCmnfieure 

00:wnmtwyave 

01:wPB10 

7:4 CFG_EINT9 R/W 

EINT9wpinwCmnfieure 

00:wPA9 

01:wPB9 

3:0 CFG_EINT8 R/W 

EINT8wpinwCmnfieure 

00:wPA8 

01:wPB8 
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 Direct memory access (DMA) 

 Full Name and Abbreviation Description of Terms 

Tablew27wFullwNa 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 

 Introduction 

DMAw(DireotwMe mr.wAooess)woanwrealizewdireotwdatawtrans issimnwbetweenw

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

interventimn,wtyuswsavinewCPUwresmuroeswfmrwmtyerwmperatimnsg 

TyewprmduotwyaswawDMAwomntrmller,wwityw3woyannelswinwtmtalgwEaoywoyannelwmfw

DMAwyaswexaotl.wtyewsa ewfunotimngwTyewrequestwseleotimnw mdulewseleotsw

a mnew8wperipyeralwrequestswandwyandsyakewwitywperipyerals,wtrieeerswtyew

oyannelwomntrmlw mdulewtmwomntrmlwtyewentirewdatawtrans issimnwprmoess,wandw

FIFOwrealizeswdatawbufferinewandwread-writewbitwwidtywomnversimngwTyewAHBw

 asterwinterfaoewrespeotivel.wrealizeswtyewomnversimnwbetweenwoyannelw

trans issimnwandwAHBwinterfaoewprmtmomlgwBeoausewtyewAHBwbuswoanwmnl.wservew

mnewoyannelwatwawti e,wanwarbiterw ustwbewsetwbetweenwtyewAHBw asterwinterfaoew

andwtyew3woyannelsgwTyewDMAwomnfieuratimnwreeisterwinterfaoewuseswtyewAHBw

slavewinterfaoegwDMAwwillweeneratewinterruptswaoomrdinewtmwinterruptweventsgwDMAw

useswawfull.ws.noyrmnmuswdesien,wwitywAHBwBUSwolmokwaswtyewreferenoewolmok,wnmw

frequeno.wdivisimnwolmokg 
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 Main characteristics 

 DMA has 3 channels 

 One AHB master interface, one AHB slave interface 

 There are three data transmission modes: peripheral to memory, 

memory to peripheral, and memory to memory 

 Each channel has a special hardware DMA request for connection 

 Support software priority and hardware priority when multiple requests 

occur at the same time 

 Each channel has 5 event flags and independent interrupts 

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

or word 

 Support circular transmission mode 

 Support source and target incremental modes 

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

 Programmable data transmission number, up to 65535, is determined by 

PERSIZECFG bits 
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 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 

Channel 2 

ahb_dmac

AHB BUSCPU

 

 Functional description 

 DMA request 

Ifwtyewperipyeralwmrw e mr.wneedswtmwtrans itwdatawusinewDMA,witwiswrequiredwtmw

firstwtrans itwDMAwrequestwandwafterwitwiswapprmvedwb.wDMA,wdatawtrans issimnw
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oanwbewstartedg 

DMAwyasw3woyannelsgwEaoywoyannelwiswomnneotedwwitywdifferentwperipyerals,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. 

Tablew28wDMAwRequestwMappinewTable 

Peripheral Channel 0 Channel 1 Channel 2 

Peripyeralw0 GTMR_CH0 GTMR_CH1 SPI_RX 

Peripyeralw1 GTMR_CH2 GTMR_UP  

Peripyeralw2 GTMR_CH3   

Peripyeralw3 ADC ADC ADC 

Peripyeralw4 SPI_RX SPI_TX SPI_TX 

Peripyeralw5 UART0_TX UART0_RX UART0_RX 

Peripyeralw6 UART1_RX UART1_TX UART1_TX 

Peripyeralw7 — — — 

 Arbiter 

Wyenw ultiplewDMAwoyannelwrequestswmoour,wanwarbiterwiswneededwtmw anaeewtyew

respmnsewsequenoegwManaee entwiswdividedwintmwtwmwstaees:wtyewfirstwstaeewisw

smftwarewstaee,wwyioywiswdividedwintmwtyreewprimritieswmfwyiey,w ediu wandwlmw;w

tyewseomndwstaeewiswyardwarewstaee,wandwunderwtyewomnditimnwmfwtyewsa ew

smftwarewprimrit.,wtyewlmwerwtyewoyannelwnu berwis,wtyewyieyerwtyewprimrit.wisg 

 FIFO 

FIFOwiswusedwtmwte pmraril.wstmrewdatawbefmrewtyewsmuroewdatawiswtrans ittedwtmw

tyewdestinatimnwaddressgwEaoywoyannelwyaswanwindependentw4-wmrdwFIFO,wandw

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

TyerewarewtwmwDMAwtrans issimnw mdesgwTyewfirstwiswdireotw mde,winwwyioywaw

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
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oanwstmrewtyewdatawfirstwandwmutputwtye waswrequiredg 

 Port 

TyewDMAwomntrmllerwperfmr swdatawtrans issimnwwityw e mr.wandwperipyeralsw

tyrmueywtyew e mr.wpmrtwandwperipyeralwpmrtgwBmtywtyew e mr.wpmrtwandw

peripyeralwpmrtwmfwDMAwarewomnneotedwtmwtyewAHBw atrixwbusgwDMAw e mr.wandw

peripyeralswoanwaooesswinternalwFlasy,winternalwSRAM,wAHBwperipyerals,wandw

APBwperipyeralsg 

 Interrupt 

Eaoywoyannelwyasw5wt.peswmfwinterruptwevents:wyalfwtrans issimn,wtrans issimnw

om pletimn,wtrans issimnwerrmr,wFIFOwerrmrwandwdireotw mdewerrmrgwTyerewarew

omrrespmndinewomnfieuratimnwreeisterswtmwomntrmlwtyewenablinewmfwinterruptsg 

⚫ Half-trans issimnwinterrupt:wTrieeeredwmnl.wwyenwDMAwiswusedwfmrwflmww

omntrml,wnmtwanwaoouratewinterruptgwTrieeeredwwyenwtyewtrans issimnwisw

yalfwa.,wandwatwtyewlatestwnmtwlaterwtyanwtyew m entwwyenwtyewdataw

a muntwmfwyalfwmfwtyewdatawpluswtyewFIFOwtyresymldwiswtrans ittedg 

⚫ 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

enabled;winwdireotw mde,wfmrw e mr.-tm-peripyeralwtrans issimn,w

trieeeredwwyenwtyew e mr.-sidewbuswaooesswper issimnwiswnmtw

mbtainedwuntilwbefmrewtyewperipyeralwrequest;wfmrwperipyeral-tm- e mr.w

trans issimn,wtrieeeredwwyenwtyerewiswnmwrespmnsewafterw mrewtyanw4w

peripyeralwrequestsg 

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

trans issimn,wifwMEMIMwiswsetwtmw0w(igeg,wtyew e mr.wiswawfixedw

address),wandwtyerewiswdatawinwtyewourrentwFIFOwtyatwyaswnmtwbeenw

trans ittedwtmwtyew e mr.,wandwawDMAwtrans issimnwrequestwisw

eeneratedwatwtyiswti e,witwiswtrieeeredg 

 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.wiswomntrmlledwtyrmueywPERIMw

andwMEMIMwbitswmfwDMA_SCFGwreeistergwWyenwbmtywbitswarewsetwtmw1,witwisw

omnfieuredwaswtyewinore entw mdewandwtyewinore entwiswtyewvaluewmfw

PERSIZECFGwandwMENSIZECFGwbitswmfwDMA_SCFGwreeistergwTyew

PERSIZECFGwandwMENSIZECFGwbitswarewusedwtmwsetwtyewdatawsizewmfw

peripyeralwandw e mr.wtmwb.te,wyalfwwmrdwmrwwmrdg 

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.wtyewvaluewmfwPERSIZECFGwandwMENSIZECFGwbitsgw

Tyewburstw mdewoanwbewenabledwmnl.wwyenwtyewinore entw mdewiswsuppmrtedg 

Tyewburstw mdewsyallwbewusedwinwom binatimnwwitywFIFO,wandwtyewseleotedwFIFOw

tyresymldwsyallwbewsuitablewfmrwtyewburstwsizewmfw e mr.,waswsymwnwinwtyewtablew

belmwg 

Tablew29wFIFOwTyresymldwCmnfieuratimn 

MENSIZECFG 
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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MENSIZECFG 
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 

 Determine whether the channel is enabled by reading EN. If EN=1, first 

configure EN to 0, then read and confirm, and finally reset each interrupt 

state to zero 

 Configure the channel register according to the transmission type 

requirements 

 Configure EN to 1 to enable the channel 
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 Register address mapping 

Tablew30wDMAwReeisterwAddresswMappinewTable 

Register name Description Offset address 

DMA_LINTSTS DMAwinterruptwstatuswreeister 0x00 

DMA_LIFCLR 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_FCTRLx DMAwoyannelwxwFIFOwomntrmlwreeister 0x24+0x18wx 

 Register functional description 

 DMA interrupt status register (DMA_LINTSTS) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:22 Reserved 

21 TXCIFLG2 R 

Cyannelw1wTransferwCm pletewFlae 

Tyesewbitswarewsetwtmw1wb.wyardware;wwritew1wandwsetwtmw0wb.wsmftwarew

mnwtyewomrrespmndinewbitwmfwDMA_LIFCLRwreeisterg 

0:wNmwtrans issimnwom pletimnwevent 

1:wTrans issimnwom pletimnweventwisweeneratedg 

20 HTXIFLG2 R 

Cyannelw1wHalfwTransferwInterruptwFlae 

Tyesewbitswarewsetwtmw1wb.wyardware;wwritew1wandwsetwtmw0wb.wsmftwarew

mnwtyewomrrespmndinewbitwmfwDMA_LIFCLRwreeisterg 

0:wNmwyalf-trans issimnwevent 

1:wHalf-trans issimnweventwmoours 

19 TXEIFLG2 R 

Cyannelw1wTransferwErrmrwInterruptwFlae 

Tyesewbitswarewsetwtmw1wb.wyardware;wwritew1wandwsetwtmw0wb.wsmftwarew

mnwtyewomrrespmndinewbitwmfwDMA_LIFCLRwreeisterg 

0:wNmwtrans issimnwerrmr 

1:wTrans issimnwerrmrwmoours 

18 DMEIFLG2 R 

Cyannelw1wDireotwMmdewErrmrwInterruptwFlae 

Tyesewbitswarewsetwtmw1wb.wyardware;wwritew1wandwsetwtmw0wb.wsmftwarew

mnwtyewomrrespmndinewbitwmfwDMA_LIFCLRwreeisterg 

0:wNmwdireotw mdewerrmr 

1:wDireotw mdewerrmrwmoours 

17 Reserved 
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Field Name R/W Description 

16 FEIFLG2 R 

Cyannelw1wFIFOwErrmrwInterruptwFlae 

Tyesewbitswarewsetwtmw1wb.wyardware;wwritew1wandwsetwtmw0wb.wsmftwarew

mnwtyewomrrespmndinewbitwmfwDMA_LIFCLRwreeisterg 

0:wNmwFIFOwerrmrwevent 

1:wFIFOwerrmrweventwmoours 

15:12 Reserved 

11 TXCIFLG1 R 

Cyannelw0wTransferwCm pletewFlae 

Tyesewbitswarewsetwtmw1wb.wyardware;wwritew1wandwsetwtmw0wb.wsmftwarew

mnwtyewomrrespmndinewbitwmfwDMA_LIFCLRwreeisterg 

0:wNmwtrans issimnwom pletimnwevent 

1:wTrans issimnwom pletimnweventwisweeneratedg 

10 HTXIFLG1 R 

Cyannelw0wHalfwTransferwInterruptwFlae 

Tyesewbitswarewsetwtmw1wb.wyardware;wwritew1wandwsetwtmw0wb.wsmftwarew

mnwtyewomrrespmndinewbitwmfwDMA_LIFCLRwreeisterg 

0:wNmwyalf-trans issimnwevent 

1:wHalf-trans issimnweventwmoours 

9 TXEIFLG1 R 

Cyannelw0wTransferwErrmrwInterruptwFlae 

Tyesewbitswarewsetwtmw1wb.wyardware;wwritew1wandwsetwtmw0wb.wsmftwarew

mnwtyewomrrespmndinewbitwmfwDMA_LIFCLRwreeisterg 

0:wNmwtrans issimnwerrmr 

1:wTrans issimnwerrmrwmoours 

8 DMEIFLG1 R 

Cyannelw0wDireotwMmdewErrmrwInterruptwFlae 

Tyesewbitswarewsetwtmw1wb.wyardware;wwritew1wandwsetwtmw0wb.wsmftwarew

mnwtyewomrrespmndinewbitwmfwDMA_LIFCLRwreeisterg 

0:wNmwdireotw mdewerrmr 

1:wDireotw mdewerrmrwmoours 

7 Reserved 

6 FEIFLG1 R 

Cyannelw0wFIFOwErrmrwInterruptwFlae 

Tyesewbitswarewsetwtmw1wb.wyardware;wwritew1wandwsetwtmw0wb.wsmftwarew

mnwtyewomrrespmndinewbitwmfwDMA_LIFCLRwreeisterg 

0:wNmwFIFOwerrmrwevent 

1:wFIFOwerrmrweventwmoours 

5 TXCIFLG0 R 

Cyannelw0wTransferwCm pletewFlae 

Tyesewbitswarewsetwtmw1wb.wyardware;wwritew1wandwsetwtmw0wb.wsmftwarew

mnwtyewomrrespmndinewbitwmfwDMA_LIFCLRwreeisterg 

0:wNmwtrans issimnwom pletimnwevent 

1:wTrans issimnwom pletimnweventwisweeneratedg 

4 HTXIFLG0 R 

Cyannelw0wHalfwTransferwInterruptwFlae 

Tyesewbitswarewsetwtmw1wb.wyardware;wwritew1wandwsetwtmw0wb.wsmftwarew

mnwtyewomrrespmndinewbitwmfwDMA_LIFCLRwreeisterg 

0:wNmwyalf-trans issimnwevent 

1:wHalf-trans issimnweventwmoours 

3 TXEIFLG0 R 

Cyannelw0wTransferwErrmrwInterruptwFlae 

Tyesewbitswarewsetwtmw1wb.wyardware;wwritew1wandwsetwtmw0wb.wsmftwarew

mnwtyewomrrespmndinewbitwmfwDMA_LIFCLRwreeisterg 

0:wNmwtrans issimnwerrmr 
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Field Name R/W Description 

1:wTrans issimnwerrmrwmoours 

2 DMEIFLG0 R 

Cyannelw0wDireotwMmdewErrmrwInterruptwFlae 

Tyesewbitswarewsetwtmw1wb.wyardware;wwritew1wandwsetwtmw0wb.wsmftwarew

mnwtyewomrrespmndinewbitwmfwDMA_LIFCLRwreeisterg 

0:wNmwdireotw mdewerrmr 

1:wDireotw mdewerrmrwmoours 

1 Reserved 

0 FEIFLG0 R 

Cyannelw0wFIFOwErrmrwInterruptwFlae 

Tyesewbitswarewsetwtmw1wb.wyardware;wwritew1wandwsetwtmw0wb.wsmftwarew

mnwtyewomrrespmndinewbitwmfwDMA_LIFCLRwreeisterg 

0:wNmwFIFOwerrmrwevent 

1:wFIFOwerrmrweventwmoours 

 DMA interrupt flag clear register (DMA_LIFCLR) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:22 Reserved 

21 CTXCIFLG2 W 

Cyannelw2wClearwTransferwCm pletewFlae 

0:wInvalid 

1:wTyewTXCIFLG2wflaewinwDMA_LINTSTSwreeisterwiswolearedwtmw0 

20 CHTXIFLG2 W 

Cyannelw2wClearwHalfwTransferwInterruptwFlae 

0:wInvalid 

1:wTyewHTXIFLG2wflaewinwDMA_LINTSTSwreeisterwiswolearedwtmw0 

19 CTXEIFLG2 W 

Cyannelw2wClearwTransferwErrmrwInterruptwFlae 

0:wInvalid 

1:wTyewTXEIFLG2wflaewinwDMA_LINTSTSwreeisterwiswolearedwtmw0 

18 CDMEIFLG2 W 

Cyannelw2wClearwDireotwMmdewErrmrwInterruptwFlae 

0:wInvalid 

1:wTyewDMEIFLG2wflaewinwDMA_LINTSTSwreeisterwiswolearedwtmw0 

17 Reserved 

16 CFEIFLG2 W 

Cyannelw2wClearwFIFOwErrmrwInterruptwFlae 

0:wInvalid 

1:wTyewFEIFLG2wflaewinwDMA_LINTSTSwreeisterwiswsetwtmw0w  

15:12 Reserved 

11 CTXCIFLG1 W 

Cyannelw1wClearwTransferwCm pletewInterruptwFlae 

0:wInvalid 

1:wTyewTXCIFLG1wflaewinwDMA_LINTSTSwreeisterwiswolearedwtmw0 

10 CHTXIFLG1 W 

Cyannelw1wClearwHalfwTransferwInterruptwFlae 

0:wInvalid 

1:wTyewHTXIFLG1wflaewinwDMA_LINTSTSwreeisterwiswolearedwtmw0 

9 CTXEIFLG1 W 
Cyannelw1wClearwTransferwErrmrwInterruptwFlae 

0:wInvalid 
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Field Name R/W Description 

1:wTyewTXEIFLG1wflaewinwDMA_LINTSTSwreeisterwiswolearedwtmw0 

8 CDMEIFLG1 W 

Cyannelw1wClearwDireotwMmdewErrmrwInterruptwFlae 

0:wInvalid 

1:wTyewDMEIFLG1wflaewinwDMA_LINTSTSwreeisterwiswolearedwtmw0 

7 Reserved 

6 CFEIFLG1 W 

Cyannelw1wClearwFIFOwErrmrwInterruptwFlae 

0:wInvalid 

1:wTyewFEIFLG1wflaewinwDMA_LINTSTSwreeisterwiswsetwtmw0w  

5 CTXCIFLG0 W 

Cyannelw0wClearwTransferwCm pletewInterruptwFlae 

0:wInvalid 

1:wTyewTXCIFLG0wflaewinwDMA_LINTSTSwreeisterwiswolearedwtmw0 

4 CHTXIFLG0 W 

Cyannelw0wClearwHalfwTransferwInterruptwFlae 

0:wInvalid 

1:wTyewHTXIFLG0wflaewinwDMA_LINTSTSwreeisterwiswolearedwtmw0 

3 CTXEIFLG0 W 

Cyannelw0wClearwTransferwErrmrwInterruptwFlae 

0:wInvalid 

1:wTyewTXEIFLG0wflaewinwDMA_LINTSTSwreeisterwiswolearedwtmw0 

2 CDMEIFLG0 W 

Cyannelw0wClearwDireotwMmdewErrmrwInterruptwFlae 

0:wInvalid 

1:wTyewDMEIFLG0wflaewinwDMA_LINTSTSwreeisterwiswolearedwtmw0 

1 Reserved 

0 CFEIFLG0 W 

Cyannelw0wClearwFIFOwErrmrwInterruptwFlae 

0:wInvalid 

1:wTyewFEIFLG0wflaewinwDMA_LINTSTSwreeisterwiswsetwtmw0w  

 DMA channel x configuration register (DMA_SCFGx) (x=0,1,2) 

Offsetwaddress:w0x10+0x18wx 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:28 Reserved 

27:25 PSEL R/W 

PeripyeralwSeleotimn 

000:wSeleotwPeripyeralw0 

001:wSeleotwPeripyeralw1 

010:wSeleotwPeripyeralw2 

011:wSeleotwPeripyeralw3 

100:wSeleotwPeripyeralw4 

101:wSeleotwPeripyeralw5 

110:wSeleotwPeripyeralw6 

111:wSeleotwPeripyeralw7 

Tyesewbitswoanwbewwrittenwmnl.wwyenwENwbitwisw0g 

24:23 MBCFG R/W 

Me mr.wBurstwTransferwCmnfieure 

00:wSinelewtrans issimn 

01:wINCR4w(4-tiokwinore entwburstwtrans issimn) 

10:wINCR8w(8-tiokwinore entwburstwtrans issimn) 
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Field Name R/W Description 

11:wINCR16w(16-tiokwinore entwburstwtrans issimn) 

Tyiswbitwoanwbewwrittenwmnl.wwyenwENwbitwisw0g 

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.wwyenwENwbitwisw0g 

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.wwyenwENwbitwisw0g 

18 DBM R/W 

DmublewBufferwMmde 

0:wDmwnmtwswitoywtyewbufferwwyenwtyewtrans issimnwends 

1:wSwitoywtyewtareetw e mr.wwyenwDMAwtrans issimnwends 

Tyiswbitwoanwbewwrittenwmnl.wwyenwENwbitwisw0g 

17:16 PRILCFG R/W 

Primrit.wLevelwCmnfieure 

00:wLmw 

01:wMediu  

10:wHiey 

11:wReserved 

Tyesewbitswoanwbewwrittenwmnl.wwyenwENwbitwisw0g 

15 PERIOSIZE R/W 

Peripyeralwinore entwmffsetwsize 

0:wTyewmffsetwusedwtmwoaloulatewtyewperipyeralwaddresswisw

relatedwtmwPERSIZECFG 

1:wTyewmffsetwusedwtmwoaloulatewtyewperipyeralwaddresswiswfixedw

tmwbew4 

IfwPERIMwbitwisw0,wtyiswbitwisw eanineless,wandwitwoanwbewwrittenw

mnl.wwyenwENwbitwisw0g 

Ifwtyewdireotw mdewiswseleotedwmrwtyewPBCFGwbitwiswnmtw

omnfieuredwtmw00,wandwtyewoyannelwiswenabled,wtyiswbitwwillwbew

fmroedwtmwlmwwlevelwb.wyardwareg 

14:13 MEMSIZECFG R/W 

Me mr.wDatawSizewCmnfieure 

00:wB.tew(8wbits) 

01:wHalfwwmrdw(16wbits) 

10:wWmrdw(32wbits) 

11:wReserved 

Tyesewbitswoanwbewwrittenwmnl.wwyenwENwbitwisw0g 

Inwdireotw mde,wwyenwENwbitwisw1,wMEMSIZECFGwbitwwillwbew

fmroedwtmwbewmfwtyewsa ewvaluewaswtyatwmfwPERSIZECFGwbitg 

12:11 PERSIZECFG R/W 
PeripyeralwDatawSizewCmnfieure 

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

01:wHalfwwmrdw(16wbits) 

10:wWmrdw(32wbits) 

11:wReserved 

Tyesewbitswoanwbewwrittenwmnl.wwyenwENwbitwisw0g 

10 MEMIM R/W 

Me mr.wInore entwMmde 

0:wTyew e mr.waddresswpminterwiswfixed 

1:wAfterweaoywdatawtrans issimn,wtyew e mr.waddresswpminterw

willwinorease 

Tyiswbitwoanwbewwrittenwmnl.wwyenwENwbitwisw0g 

9 PERIM R/W 

PeripyeralwInore entwMmde 

0:wTyewperipyeralwaddresswpminterwiswfixed 

1:wAfterweaoywdatawtrans issimn,wtyewperipyeralwaddresswpminterw

willwinorease 

Tyiswbitwoanwbewwrittenwmnl.wwyenwENwbitwisw0g 

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.wwyenwENwbitwisw0g 

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 

1 DMEIEN R/W 

DireotwMmdewErrmrwInterruptwEnable 

0:wDisable 

1:wEnable 

0 EN R/W 

CyannelwEnable 

0:wDisable 

1:wEnable 

Tyiswbitwsyallwbewsetwtmw0wb.wyardwarewinwan.wmfwtyewfmllmwinew

situatimns: 
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Field Name R/W Description 

WyenwDMAwtrans issimnwendsg 

Wyenwtrans issimnwerrmrwmoourswtmwAHBw ainwbusg 

WyenwtyewFIFOwtyresymldwmnwtyew e mr.wAHBwpmrtwisw

inom patiblewwitywtyewburstwsizeg 

 DMA channel x data item number register (DMA_NDATA) 

(x=0,1,2) 

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 

Tyiswreeisterwisw0wafterwom pletimnwmfwtrans issimn,wandwtyewinitialw

valuewwillwbewautm atioall.wrelmadedwinwan.wmfwtyewfmllmwinew

oirou stanoes: 

Cmnfieurewtyewoyannelwinwoiroularw mde 

Re-enablewoyannel 

 DMA channel x peripheral address register (DMA_PADDR) 

(x=0,1,2) 

Offsetwaddress:w0x18+0x18wx 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 PADDR R/W 

PeripyeralwAddress 

Basewaddresswmfwperipyeralwdatawreeisterwmfwread/writewdatag 

Tyiswbitwoanwbewwrittenwmnl.wwyenwENwbitwisw0g 

 DMA channel x memory 0 address register (DMA_M0ADDR) 

(x=0,1,2) 

Offsetwaddress:w0x1C+0x18wx 

Resetwvalue:w0x0000w0000 

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 
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 DMA channel x memory 1 address register (DMA_M1ADDR) 

(x=0,1,2) 

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 

 DMA channel x FIFO control register (DMA_FCTRL) (x=0,1,2) 

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.wwyenwtyewENwbitwisw0;wwyenwtyew

 e mr.-tm- e mr.w mdewiswseleotedwandwENwbitwisw1,wtyiswbitwwillw

bewsetwtmw1wb.wyardwareg 

1:0 FTHSEL R/W 

FIFOwTyresymldwSeleot 

00:w1/4wmfwFIFOwoapaoit. 

01:w1/2wmfwFIFOwoapaoit. 

10:w3/4wmfwFIFOwoapaoit. 

11:wFullwFIFOwoapaoit. 

Inwdireotw mde,wtyesewbitswarewinvalid,wandwtye.woanwbewwrittenwmnl.w

wyenwENwbitwisw0g 
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 General-Purpose Input/Output Pin (GPIO) 

 Full Name and Abbreviation Description of Terms 

Tablew31wFullwNa ewandwAbbreviatimnwDesoriptimnwmfwTer s 

Full name in English English abbreviation 

P-oyannelwMetalwOxidewSe iomnduotmr P-MOS 

N-oyannelwMetalwOxidewSe iomnduotmr N-MOS 

 Introduction 

E beddedwwityw24wGPIOwpinsgwAllwIOswoanwwmrkwunderw5V,wsuppmrtinew4w mdes:w

input,wmutput,w ultiplexine,wandwanalmegwInwinputw mde,wtye.woanwbewomnfieuredwasw

yiey-i pedanoewinputgwAllwmfwtye woanwswitoywbetweenwinput,wmutput,wmrw

 ultiplexinewfunotimnsgwMmstwGPIOwpinswarewsyaredwwityw ultiplexedwperipyeralsgw

Inwadditimn,wsm ewpinswyavewredefinitimnwfunotimns,wsuoywaswanalmewinput,wexternalw

interrupt,wandwinput/mutputwmfwoyipwperipyerals,wbutwmnl.wmnewfunotimnwoanwbew

 appedwtmwawpinwatwawti eg 

 Main characteristics 

 Input mode 

⚫ Flmatinewinput 

⚫ Pull-upwinput 

⚫ Pull-dmwnwinput 

 Output mode 

⚫ Pusy-pullwmutput 

⚫ Open-drainwmutput 

⚫ Cmnfieurablew axi u wmutputwrate 

 Multiplexing mode 

⚫ Pusy-pullw ultiplexinewfunotimn 

⚫ Open-drainw ultiplexinewfunotimn 

 Analog mode 

 GPIO can be used as external interrupt/wakeup line 

 Support Schmitt input and non-Schmitt input 

 Output rate: up to 20MHz 

 Configurable output drive capability in two levels: 20mA/10mA 
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 Configurable latch protection: GPIO-related configuration registers have 

latch protection/unlock functions 

 Flexible multiplexing functions: each IO has 8 groups of multiplexing 

configurations 

 Input filter configurable: some IOs have configurable analog filter 

function (50ns) 

 Structure block diagram 

Fieurew12wGPIOwStruoturewBlmokwDiaera  

Output control

Synchro
nizer 

In
p

u
t d

ata
 

re
g

ister

O
utp

ut d
ata

 
re

g
ister

Read 

Write

Peripheral multiplexing function output

Peripheral multiplexing function input 

Analog input 

A
n

alo
g

 o
u

tp
u

t 

Smitt trigger

VDD

VSS

VDD

VSS

I/O pin 

PMOS

NMOS

ESD 
protection

Input driver

Output driver 

 

 Functional description 

EaoywpinwmfwGPIOwoanwbewomnfieuredwaswpull-up,wpull-dmwn,wflmatinewandwanalmew

input,wmrwpusy-pull/mpen-drainwmutputwandwinputw mdewandw ultiplexinewfunotimnw

b.wsmftwaregwAllwGPIOwinterfaoeswyavewexternalwinterruptwoapabilit.g 

 IO status during reset and just after reset 

DurinewandwjustwafterwGPIOwreset,wifwtyew ultiplexinewfunotimnwiswnmtwenabled,wtyew

I/Owpmrtwwillwbewomnfieuredwaswflmatinewinputw mdeg 

 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 
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⚫ Soy ittwtrieeerwiswenabled 

⚫ Disablewmutputwbuffer 

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

wyetyerwtmwusewpull-up/pull-dmwnwresistmr 

⚫ TyewinputwdatawreeisterwGPIOx_IDATAwoaptureswtyewdatawmnwI/Owpinwinw

eaoywAHBwolmokwo.oleg 

⚫ ReadwI/Owstatewb.wtyewinputwdatawreeisterwGPIOx_IDATA 

Tyewinitialwlevelwstatewmfwtyewflmatinewinputw mdewiswunoertainwandwisweas.wtmwbew

disturbedwb.wtyewmutside;wwyenwomnneotinewtyewequip ent,witwiswdeter inedwb.w

tyewexternalwinputwlevelw(exoeptwfmrwtyewver.wyieywi pedanoe)g 

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

pull-dmwn;wwyenwomnneotinewtyewequip ent,witwiswdeter inedwb.wtyewexternalw

inputwlevelwandwlmadwi pedanoeg 

Fieurew13wInputwMmdewI/OwStruoture 

VDDIOx

Input data 
register

TTL Schmitt
Trigger 

Read

I/O pin 

VSS  

 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_PUPD,wseleotw

wyetyerwtmwusewpull-up/pull-dmwnwresistmr 

⚫ Pusy-pullw mde: 

- DmublewMOSwtransistmrwwmrkswb.wturnswandwtyewmutputwdatawreeisterw

oanwomntrmlwtyewyieywandwlmwwlevelwmfwI/Owmutput; 

- Readwtyewfinall.wwrittenwvaluewtyrmueywtyewmutputwdatawreeisterw

GPIOx_ODATA 

⚫ Open-drainw mde: 

- Onl.wN-MOSwwmrks,wandwtyewmutputwdatawreeisterwoanwomntrmlwI/Ow

mutputwyiey-resistanoewstatewmrwlmwwlevel 
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- TyewinputwdatawreeisterwGPIOx_IDATAwoaptureswtyewdatawmnwI/Owpinw

inweaoywAHBwolmokwo.ole 

- ReadwtyewaotualwI/Owstatewtyrmueywtyewinputwdatawreeisterw

GPIOx_IDATA 

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

 

 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_PUPD,wseleotw

wyetyerwtmwusewpull-up/pull-dmwnwresistmr 

⚫ TyewdatawmnwtyewI/Owpinwiswsa pledwinweaoywAHBwolmokwo.olewandw

stmredwinwtyewpmrtwinputwstatuswreeister 

⚫ ReadwtyewaotualwI/Owstatewtyrmueywtyewinputwdatawreeisterw

GPIOx_IDATA 

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
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 Analog mode 

Inwanalmewfunotimnw mde 

⚫ Disablewmutputwbuffer 

⚫ 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  

 External interrupt/wake-up line 

AllwGPIOwpmrtswyavewexternalwinterruptwfunotimngwIfw.muwwantwtmwusewexternalw

interruptwline,wtyewpmrtw ustwbewomnfieuredwaswinputw mdeg 

 I/O data bit processing 

GPIOwpmrtwset/resetwreeisterw(GPIOx_BSC)wallmwswset/resetwmperatimnwfmrweaoyw

bitwmfwtyewmutputwdatawreeisterw(GPIOx_ODATA)gwTyewvalidwdatawwidtywmfwtyew

set/resetwreeisterwiswdmublewtyewvalidwdatawwidtywmfwGPIOx_ODATAg 

Writinew0wtmwan.wbitwinwGPIOx_BSCwwillwnmtwaffeotwtyewvaluewmfwtyewGPIOx_ODATAw

reeistergwBS.wandwBC.wbitswmfwGPIOx_BSCwarewsetwtmw1wfmrwtyewsa ewti e,w

mperatimnwmfwBS.wbitwyaswtyewprimrit.gwGPIOx_wBSCwreeisterwoanwoyaneewtyew

omrrespmndinewbitwmfwtyewGPIOx_ODATAwreeister,wandwGPIOx_ODATAwbitwoanwbew

aooessedwdireotl.wfrm wGPIOx_BSCwreeisterg 

Wyenwtyewaooessw eoyanis wiswsetwmrwresetwb.wGPIOx_ODATAwtyrmueyw

GOIOx_BSCwreeister,witwiswnmtwneoessar.wtmwdisablewtyewinterruptwb.wsmftwarewtmw

aooesswGPIOx_ODATAg 

 Multiplexing function and remapping 

Multiplexer 

Tyew ultiplexerwiswusedwtmwomnneotwtyewI/Owpmrtwlinewmfwtyewdevioewtmwtyew

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

EaoywI/Owpinwiswequippedwwitywaw ultiplexergwTyew ultiplexerwyaswupwtmw16w

 ultiplexinewfunotimnwinputs,wbutwinwfaotwitwuseswupwtmw8w(AF0-AF7),wwyioywarew
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omnfieuredwb.wGPIOx_ALFSEL0wandwGPIOx_wALFSEL1wreeistersgwWyenwI/Owpinw

iswreset,wallwpinwpmrtswarewomnneotedwtmwAF0g 

Remapping 

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_MODE 

WyenwtyewI/Owpmrtwiswomnfieuredwwityw ultiplexinewfunotimn,witswinputwandwmutputw

 mdewiswaswfmllmws: 

⚫ Enablewtyewmutputwbuffer 

⚫ Outputwbufferwiswdrivenwb.wperipyeral 

⚫ AotivatewSoy ittwtrieeerwinput 

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

wyetyerwtmwusewpull-up/pull-dmwnwresistmr 

⚫ TyewdatawmnwtyewI/Owpinwiswsa pledwinweaoywAHBwolmokwo.olewandw

stmredwinwtyewpmrtwinputwstatuswreeister 

⚫ ReadwtyewaotualwI/Owstatewtyrmueywtyewinputwdatawreeisterw

GPIOx_IDATA 

Tyew ultiplexinew mdewI/Owstruoturewiswsymwnwinwtyewfieurewbelmw: 
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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

 

 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 

 Direction for use 

10.5.10.1 Input configuration 

Tyewomnfieuratimnwprmoesswiswaswfmllmws: 

 Unlock by configuring 0xA5A5_5A5A through GPIO_LOCK 

 Configure GPIO_MODE to 01 input mode 

 ull-down operations can be performed by configuring GPIO_PUPD 

 Obtain the I/O status by reading GPIO_IDATA 

10.5.10.2 Output configuration 

Tyewomnfieuratimnwprmoesswiswaswfmllmws: 

 Unlock by configuring 0xA5A5_5A5A through GPIO_LOCK 

 Configure GPIO_MODE to 10 output mode 

 Pull-down operations can be performed by configuring GPIO_PUPD 

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

GPIO_OTYRCFG 

 The driver capability can be selected by configuring GPIO_DCFG 
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 Obtain the I/O status by reading GPIO_IDATA 

Wyenwprmera  inewI/Owfmrwmutput: 

⚫ Tyewmutputwpatywiswmpen 

⚫ Readwaooesswtmwtyewmutputwdatawreeisterwoanwmbtainwtyewlastwwrittenw

value 

10.5.10.3 Multiplex configuration 

Tyewomnfieuratimnwprmoesswiswaswfmllmws: 

 Unlock by configuring 0xA5A5_5A5A through GPIO_LOCK 

 Configure GPIO_MODE to 11 multiplex mode 

 Configure GPIO_ALFSEL for multiplexing selection 

 The multiplexed output (data and enables) comes from peripheral 

control 

 Pull-down operations can be performed by configuring GPIO_PUPD 

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

GPIO_OTYRCFG 

 The driver capability can be selected by configuring GPIO_DCFG 

 Obtain the I/O status by reading GPIO_IDATA 

10.5.10.4 Analog configuration 

Tyewomnfieuratimnwprmoesswiswaswfmllmws: 

 Unlock by configuring 0xA5A5_5A5A through GPIO_LOCK 

 Configure GPIO_MODE to 00 analog mode 

Wyenwprmera  inewI/Owinwanalmew mde: 

⚫ Outputwpatywdisomnneoted 

⚫ Inputwdisomnneoted 

⚫ Upwandwdmwnwpullinewprmyibited 

⚫ Readwaooesswtmwtyewinputwdatawreeisterwisw0 

 Register address mapping 

Tablew32wGPIOwReeisterwAddresswMappine 

Register name Description Offset address 

GPIOA_MODE GPIOAw mdewreeister 0x00 

GPIOA_IEN GPIOAwinputwenablewreeister 0x04 

GPIOA_ITYPCFG GPIOAwinputwt.pewreeister 0x08 
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 Register functional description 

 GPIOA Mode Register (GPIOA_MODE) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0005w7555 

Field Name R/W Description 

31:20 Reserved 

19:18 MODE9 R/W 

Wmrkw mdewomnfieure 

00:wAnalmew mde 

01:wGeneralwdieitalwinputw mde 

10:wGeneralwdieitalwmutputw mde 

GPIOA_PUPD GPIOAwpull-up/dmwnwreeister 0x0C 

GPIOA_OTYPCFG GPIOAwmutputwt.pewreeister 0x10 

GPIOA_DCFG GPIOAwdrivinewomnfieuratimnwreeister 0x14 

GPIOA_IDATA GPIOAwinputwreeister 0x18 

GPIOA_ODATA GPIOAwmutputwdatawreeister 0x1C 

GPIOA_BSC GPIOAwset/resetwreeister 0x20 

GPIOA_RST GPIOAwresetwreeister 0x24 

GPIOA_LOCK GPIOAwlmokwreeister 0x28 

GPIOA_ALFSEL GPIOAw ultiplexwseleotwreeister 0x2C 

GPIOA_FLT GPIOAwfilterinewomnfieuratimnwreeister 0x34 

GPIOB_MODE GPIOBw mdewreeister 0x00 

GPIOB_IEN GPIOBwinputwenablewreeister 0x04 

GPIOB_ITYPCFG GPIOBwinputwt.pewreeister 0x08 

GPIOB_PUPD GPIOBwpull-up/dmwnwreeister 0x0C 

GPIOB_OTYPCFG GPIOBwmutputwt.pewreeister 0x10 

GPIOB_DCFG GPIOBwdrivinewomnfieuratimnwreeister 0x14 

GPIOB_IDATA GPIOBwinputwreeister 0x18 

GPIOB_ODATA GPIOBwmutputwdatawreeister 0x1C 

GPIOB_BSC GPIOBwset/resetwreeister 0x20 

GPIOB_RST GPIOBwresetwreeister 0x24 

GPIOB_LOCK GPIOBwlmokwreeister 0x28 

GPIOB_wALFSEL0 GPIOBwlmwwbitw ultiplexwseleotwreeister 0x2C 

GPIOB_wALFSEL1 GPIOBwyieywbitw ultiplexwseleotwreeister 0x30 

GPIOB_FLT GPIOBwfilterinewomnfieuratimnwreeister 0x34 
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Field Name R/W Description 

11:wMultiplexinewfunotimnw mde 

17:16 MODE8 R/W 

Wmrkw mdewomnfieure 

00:wAnalmew mde 

01:wGeneralwdieitalwinputw mde 

10:wGeneralwdieitalwmutputw mde 

11:wMultiplexinewfunotimnw mde 

15:14 MODE7 R/W 

Wmrkw mdewomnfieure 

00:wAnalmew mde 

01:wGeneralwdieitalwinputw mde 

10:wGeneralwdieitalwmutputw mde 

11:wMultiplexinewfunotimnw mde 

13:12 MODE6 R/W 

Wmrkw mdewomnfieure 

00:wAnalmew mde 

01:wGeneralwdieitalwinputw mde 

10:wGeneralwdieitalwmutputw mde 

11:wMultiplexinewfunotimnw mde 

11:10 MODE5 R/W 

Wmrkw mdewomnfieure 

00:wAnalmew mde 

01:wGeneralwdieitalwinputw mde 

10:wGeneralwdieitalwmutputw mde 

11:wMultiplexinewfunotimnw mde 

9:8 MODE4 R/W 

Wmrkw mdewomnfieure 

00:wAnalmew mde 

01:wGeneralwdieitalwinputw mde 

10:wGeneralwdieitalwmutputw mde 

11:wMultiplexinewfunotimnw mde 

7:6 MODE3 R/W 

Wmrkw mdewomnfieure00:wAnalmew mde 

01:wGeneralwdieitalwinputw mde 

10:wGeneralwdieitalwmutputw mde 

11:wMultiplexinewfunotimnw mde 

5:4 MODE2 R/W 

Wmrkw mdewomnfieure 

00:wAnalmew mde 

01:wGeneralwdieitalwinputw mde 

10:wGeneralwdieitalwmutputw mde 

11:wMultiplexinewfunotimnw mde 

3:2 MODE1 R/W 

Wmrkw mdewomnfieure 

00:wAnalmew mde 

01:wGeneralwdieitalwinputw mde 

10:wGeneralwdieitalwmutputw mde 

11:wMultiplexinewfunotimnw mde 

1:0 MODE0 R/W 

Wmrkw mdewomnfieure 

00:wAnalmew mde 

01:wGeneralwdieitalwinputw mde 

10:wGeneralwdieitalwmutputw mde 

11:wMultiplexinewfunotimnw mde 
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 GPIOA Input Enable Register (GPIOA_IEN) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0040 

Field Name R/W Description 

31:10 Reserved 

x IENx R/W 

Pmrtwenablew(x=0~9) 

0:wDisablew  

1:wEnablew  

Nmte:wEffeotivewinwnmn-analmew mdegw  

 GPIOA Input Type Register (GPIOA_ITYPCFG) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:10 Reserved 

x ITYPCFGx R/W 

Inputwt.pewomnfieurew(x=0~9) 

0:wSoy ittwinput 

1:wCMOSwinput 

 GPIOA Pull-Up/Pull-Down Register (GPIOA_PUPD) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w1000 

Field Name R/W Description 

31:20 Reserved 

2x+1 PUPDx R/W 

Upwandwdmwnwpullwseleotw(x=0~9) 

Itwtakesweffeotwafterwpullwupwandwdmwnwiswenabledgw  

0:wPull-up 

1:wPull-dmwn 

2x PUPDENx R/W 

Upwandwdmwnwpullwenablew(x=0~9) 

0:wDisable 

1:wEnable 

 GPIOA Output Type Register (GPIOA_OTYPCFG) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:10 Reserved 

x OTYPCFGx R/W 

Outputwt.pewomnfieurew(x=0~9) 

0:wPusy-pull 

1:wOpen-drain 

 GPIOA Drive Configuration Register (GPIOA_DCFG) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000w0000 
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Field Name R/W Description 

31:10 Reserved 

x DCFGx R/W 

Outputwdrivinewoapabilit.wCmnfieurew(x=0~9) 

0:wLmwwdrive 

1:wHieywdrive 

 GPIOA input data register (GPIOA_IDATA) 

Offsetwaddress:w0x18 

Resetwvalue:w0x0000w0040 

Field Name R/W Description 

31:10 Reserved 

x IDATAx R Inputwdataw(x=0~9) 

 Port output data register (GPIOx_ODATA) (x=A…E, H) 

Offsetwaddress:w0x1C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:10 Reserved 

x ODATAx R/W Outputwdataw(x=0~9) 

 GPIOA Set/Reset Register (GPIOA_BSC) 

Offsetwaddress:w0x20 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:26 Reserved 

x+16 BCx W 

ODATAxwResetw(x=0~9) 

Write-mnl.,wreadinewtyesewbitswreturnsw0g 

0:wNmwmperatimnwmnwtyewomrrespmndinewODATAxwbit 

1:wResetwtyewomrrespmndinewODATAxwbit 

Nmte:wIfwBCxwandwPAx_BSwarewsetwatwtyewsa ewti e,wPAx_BSwyaswyieyerw

primrit.g 

15:10 Reserved 

x BSx W 

ODATAxwsetw(x=0~9) 

Write-mnl.,wreadinewtyesewbitswreturnsw0g 

0:wNmwmperatimnwmnwtyewomrrespmndinewODATAxwbit 

1:wSetwtyewomrrespmndinewODATAxwbitwtmw1 

 GPIOA Reset Register (GPIOA_RST) 

Offsetwaddress:w0x24 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:10 Reserved 
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Field Name R/W Description 

x BCx W 

ODATAxwResetw(x=0~9) 

Write-mnl.,wreadinewtyesewbitswreturnsw0g 

0:wNmwmperatimnwmnwtyewomrrespmndinewODATAxwbit 

1:wResetwtyewomrrespmndinewODATAxwbit 

 GPIOA Lock Register (GPIOA_LOCK) 

Offsetwaddress:w0x28 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 LOCKKEY R/W 

GPIOwLmokwReeister 

Writinew0xA5A5w5A5AwtmwtyiswreeisterwallmwswwritinewtmwGPIOwreeistersgw

AfterwomnfieurinewtyewGPIOwreeisters,wwritinewmtyerwvalueswtmwtyiswreeisterw

prmyibitswwritinewtmwmtyerwGPIOwreeistersg 

 GPIOA Multiplex Select Register (GPIOA_ALFSEL) 

Offsetwaddress:w0x2C 

Resetwvalue:w0x001Cw0000 

Field Name R/W Description 

31:30 Reserved 

3x+2:3x ALFSELx R/W 

Multiplexwseleotw(x=0~9) 

000:wAF0 

001:wAF1 

010:wAF2 

011:wAF3 

100:wAF4 

101:wAF5 

110:wAF6 

111:wAF7 

 GPIOA Filter Configuration Register (GPIOA_FLT) 

Offsetwaddress:w0x34 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:9 Reserved 

8 PA8FLTEN R/W 

PA8wanalmewfilterinewenable 

0:wDisable 

1:wEnable 

7 Reserved 

6 PA6FLTEN R/W 

PA6wanalmewfilterinewenable 

0:wDisable 

1:wEnable 

5:0 Reserved 
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 GPIOB Mode Register (GPIOB_MODE) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0D55w57D5 

Field Name R/W Description 

31:28 Reserved 

2x+1:2x MODEx R/W 

Wmrkw mdewomnfieurew(x=0~13) 

00:wAnalmew mde 

01:wGeneralwdieitalwinputw mde 

10:wGeneralwdieitalwmutputw mde 

11:wMultiplexinewfunotimnw mde 

 GPIOB Input Enable Register (GPIOB_IEN) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0018 

Field Name R/W Description 

31:14 Reserved 

x IENx R/W 

Pmrtwenablew(x=0~13) 

0:wDisablew  

1:wEnablew  

Nmte:wEffeotivewinwnmn-analmew mdegw  

 GPIOB Input Type Register (GPIOB_ITYPCFG) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:14 Reserved 

x ITYPCFGx R/W 

Inputwt.pewomnfieurew(x=0~13) 

0:wSoy ittwinput 

1:wCMOSwinput 

 GPIOB Pull-Up/Pull-Down Register (GPIOB_PUPD) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w01C0 

Field Name R/W Description 

31:28 Reserved 

2x+1 PUPDx R/W 

Upwandwdmwnwpullwseleotw(x=0~13) 

Itwtakesweffeotwafterwpullwupwandwdmwnwiswenabledg 

0:wPull-up 

1:wPull-dmwn 

2x PUPDENx R/W 

Upwandwdmwnwpullwenablew(x=0~13) 

0:wDisable 

1:wEnable 

 GPIOB Output Type Register (GPIOB_OTYPCFG) 

Offsetwaddress:w0x10 
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Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:14 Reserved 

x OTYPCFGx R/W 

Outputwt.pewomnfieurew(x=0~13) 

0:wPusy-pull 

1:wOpen-drain 

 GPIOB Drive Configuration Register (GPIOB_DCFG) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:14 Reserved 

x DCFGx R/W 

Outputwdrivinewoapabilit.womnfieurew(x=0~13) 

0:wLmwwdrive 

1:wHieywdrive 

 GPIOB Input Register (GPIOB_IDATA) 

Offsetwaddress:w0x18 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:14 Reserved 

x IDATAx R Inputwdataw(x=0~13) 

 GPIOB output data register (GPIOB_ODATA) 

Offsetwaddress:w0x1C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:14 Reserved 

x ODATAx R/W Outputwdataw(x=0~13) 

 GPIOB Set/Reset Register (GPIOB_BSC) 

Offsetwaddress:w0x20 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:30 Reserved 

x+16 BCx W 

ODATAxwResetw(x=0~13) 

Write-mnl.,wreadinewtyesewbitswreturnsw0gw  

0:wNmwmperatimnwmnwtyewomrrespmndinewODATAxwbit 

1:wResetwtyewomrrespmndinewODATAxwbit 

Nmte:wIfwBCxwandwBSxwarewsetwatwtyewsa ewti e,wBSxwyaswyieyerwprimrit.g 

15:14 Reserved 
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Field Name R/W Description 

x BSx W 

ODATAxwsetw(x=0~13) 

Write-mnl.,wreadinewtyesewbitswreturnsw0g 

0:wNmwmperatimnwmnwtyewomrrespmndinewODATAxwbit 

1:wSetwtyewomrrespmndinewODATAxwbitwtmw1 

 GPIOB Reset Register (GPIOB_RST) 

Offsetwaddress:w0x24 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:14 Reserved 

x BCx W 

ODATAxwResetw(x=0~13) 

Write-mnl.,wreadinewtyesewbitswreturnsw0gw  

0:wNmwmperatimnwmnwtyewomrrespmndinewODATAxwbit 

1:wResetwtyewomrrespmndinewODATAxwbit 

 GPIOB Lock Register (GPIOB_LOCK) 

Offsetwaddress:w0x28 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 LOCKKEY R/W 

GPIOwLmokwReeister 

Writinew0xA5A5w5A5AwtmwtyiswreeisterwallmwswwritinewtmwGPIOwreeistersgw

AfterwomnfieurinewtyewGPIOwreeisters,wwritinewmtyerwvalueswtmwtyiswreeisterw

prmyibitswwritinewtmwmtyerwGPIOwreeistersg 

 GPIOB Low Bit Multiplex Select Register (GPIOB_ALFSEL0) 

Offsetwaddress:w0x2C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:24 Reserved 

3x+2:3x ALFSELx R/W 

Multiplexwseleotw(x=0~7) 

000:wAF0 

001:wAF1 

010:wAF2 

011:wAF3 

100:wAF4 

101:wAF5 

110:wAF6 

111:wAF7 

 GPIOB High Bit Multiplex Select Register (GPIOB_ALFSEL1) 

Offsetwaddress:w0x30 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:18 Reserved 
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Field Name R/W Description 

17:15 ALFSEL13 R/W 

Multiplexwseleot 

000:wAF0 

001:wAF1 

010:wAF2 

011:wAF3 

100:wAF4 

101:wAF5 

110:wAF6 

111:wAF7 

14:12 ALFSEL12 R/W 

Multiplexwseleot 

000:wAF0 

001:wAF1 

010:wAF2 

011:wAF3 

100:wAF4 

101:wAF5 

110:wAF6 

111:wAF7 

11:9 ALFSEL11 R/W 

Multiplexwseleot 

000:wAF0 

001:wAF1 

010:wAF2 

011:wAF3 

100:wAF4 

101:wAF5 

110:wAF6 

111:wAF7 

8:6 ALFSEL10 R/W 

Multiplexwseleot 

000:wAF0 

001:wAF1 

010:wAF2 

011:wAF3 

100:wAF4 

101:wAF5 

110:wAF6 

111:wAF7 

5:3 ALFSEL9 R/W 

Multiplexwseleot 

000:wAF0 

001:wAF1 

010:wAF2 

011:wAF3 

100:wAF4 

101:wAF5 

110:wAF6 

111:wAF7 

2:0 ALFSEL8 R/W Multiplexwseleot 
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Field Name R/W Description 

000:wAF0 

001:wAF1 

010:wAF2 

011:wAF3 

100:wAF4 

101:wAF5 

110:wAF6 

111:wAF7 

 GPIOB Filter Configuration Register (GPIOB_FLT) 

Offsetwaddress:w0x34 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:3 Reserved 

2 FLTEN2 R/W 

PB2wanalmewfilterinewenable 

0:wAnalmewfilterinewdisabled 

1:wAnalmewfilterinewenabled 

1:0 Reserved 
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 Advanced Timer (ATIMER) 

 Introduction 

Tyewadvanoedwti erwATIMERwtakeswtyewti ewbasewunitwaswtyewomre,wwitywtyew

funotimnswmfwmutputwom parewandwbrakinewinput,wandwyaswaw16-bitwautmlmadw

omuntergwCm paredwwitywmtyerwti ers,wtyewadvanoedwti erwsuppmrtsw

om ple entar.wmutput,wrepeatwomuntwandwprmera  ablewdeadwzmnewinsertimnw

funotimn,wandwisw mrewsuitablewfmrw mtmrwomntrmlg 

 Main characteristics 

 Timebase unit 

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

omunt 

⚫ Presoaler:w16-bitwprmera  ablewpresoaler 

⚫ Repeatwomunter:w16-bitwrepeatwomunter 

⚫ Autmrelmadwfunotimn 

 Clock source selection 

⚫ Internalwolmok 

⚫ Externalwtrieeer 

⚫ Internalwtrieeer 

 Counting function 

 Output compare function 

⚫ PWMwmutputw mde 

⚫ Fmroedwmutputw mde 

⚫ Sinele-pulsew mde 

⚫ Cm ple entar.wmutputwandwdeadwzmnewinsertimn 

 Timing function 

 Braking function 

 Master/Slave mode controller of timer 

⚫ Ti erswoanwbews.noyrmnizedwandwoasoaded 

⚫ Suppmrtw ultiplewslavew mdeswandws.noyrmnizatimnwsienals 

 Interrupt output request events 

⚫ Updateweventw(omunterwmverrun/underrun,womunterwinitializatimn) 

⚫ Trieeerweventw(omunterwstart,wstmp,winternal/externalwtrieeer) 

⚫ Cm parismnwevents 

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

as external clock or cycle-by-cycle current management 

 Structure block diagram 

Fieurew18wStruoturewBlmokwDiaera  
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 Functional description 

 Clock source selection 

Tyewadvanoedwti erwyasw3wolmokwsmuroesg 

Internal clock 

ItwiswATMR_CLKwfrm wRCC,wna el.wtyewdrivinewolmokwmfwtyewti er;wwyenwtyewslavew

 mdewomntrmllerwiswdisabled,wtyewolmokwsmuroewCK_PSCwmfwtyewpresoalerwiswdrivenw

b.wtyewinternalwolmokwCK_INTg 

External clock mode 2 

Afterwpmlarit.wseleotimn,wfrequeno.wdivisimnwandwfilterine,wtyewsienalwfrm wexternalw

trieeerwinterfaoew(ETR)wiswomnneotedwtmwtyewslavew mdewomntrmllerwtyrmueywtrieeerw

inputwseleotmrwtmwomntrmlwtyewwmrkwmfwtyewomunterg 

Internal trigger input 

Tyewti erwiswsetwtmwwmrkwinwslavew mde,wandwtyewolmokwsmuroewiswtyewmutputwsienalw

mfwmtyerwti ersgwAtwtyiswti e,wtyewolmokwsmuroewyaswnmwfilterine,wandwtyew

s.noyrmnizatimnwmrwoasoadinewbetweenwti erswoanwbewrealizedgwTyew asterw mdew

ti erwoanwreset,wstart,wstmpwmrwprmvidewolmokwfmrwtyewslavew mdewti erg 

 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_CTRL1)g 

Wyenwtyewomunterwiswinwomunt-upw mde,wtyewomunterwwillwomuntwupwfrm w0;wever.w

ti ewawpulsewisweenerated,wtyewomunterwwillwinoreasewb.w1wandwwyenwtyewvaluewmfw

tyewomunterw(ATMR_CNT)wiswequalwtmwtyewvaluewmfwtyewautmwrelmadw
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(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, 

the auto reload shadow register and the prescaler buffer will be updated. The 

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

ATMR_CTRL1. 

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_CTRL1)g 

Wyenwtyewomunterwiswinwomunt-dmwnw mde,witwwillwstartwtmwomuntwdmwnwfrm wtyew
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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 

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 UD bit of the 

ATMR_CTRL1 register. 

Tyewfieurewbelmwwiswtyewti inewdiaera wmfwomunt-dmwnw mdewwyenwtyewdivisimnw

faotmrwisw1wmrw2g 
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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_CTRL1)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 

Tyewfieurewbelmwwiswtyewti inewdiaera wmfwoentralwalien entw mdewwyenwtyew

divisimnwfaotmrwisw1wmrw2g 

  



 

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 96 

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 

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

moour,wanwupdateweventwwillwbeweeneratedg  
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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 

 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 

 PWM output mode 

PWMw mdewiswpulsewsienalwtyatwoanwbewadjustedwb.wexternalwmutputwmfwtyewti ergw

Tyewpulsewwidtywmfwtyewsienalwiswdeter inedwb.wtyewvaluewmfwtyewom parewreeisterw

CCx,wandwtyewo.olewiswdeter inedwb.wtyewvaluewmfwtyewautmwrelmadwAUTORLDg 

PWMwmutputw mdewomntainswPWMw mdew1wandwPWMw mdew2;wPWMw mdew1wandw
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PWMw mdew2warewdividedwintmwomunt-up,womunt-dmwnwandwedeewalien 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

 

Fieurew25wTi inewDiaera wmfwPWM1wCentralwalien entwMmde 

AUTORLD

CCx

OCxREF

 

InwPWMw mdew2,wifwtyewvaluewmfwtyewomunterwCNTwiswlesswtyanwtyatwmfwtyewom parew
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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

 

Fieurew28wTi inewDiaera wmfwPWM2wCentralwalien entwMmde 

CCx

AUTORLD

OCxREF

 

 Single-pulse mode 

Tyewsinele-pulsew mdewiswawspeoialwoasewmfwti erwom parewmutput,wandwiswalsmwaw

speoialwoasewmfwPWMwmutputw mdeg 
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SetwSPMENwbitwmfwATMR_CTRL1wreeister,wandwseleotwtyewsinele-pulsew mdegw

Afterwtyewomunterwiswstarted,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

 

 Impact of the register on output waveform 

Tyewfmllmwinewreeisterswwillwaffeotwtyewlevelwmfwtyewti erwmutputwwavefmr gwFmrw

details,wpleasewreferwtmw"ReeisterwFunotimnalwDesoriptimn"g 

 CCxEN and CCxNEN bits in ATMR_CCEN register 

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

invalid) 

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

nmr alwmutput) 

 MOEN bit in ATMR_BDT register 

⚫ MOEN=0:wIdlew mde 

⚫ MOEN=1:wRunw mde 

 OCxOIS and OCxNOIS bits in ATMR_CTRL2 register 

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

afterwtyewdeadwzmnewisw0 

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

afterwtyewdeadwzmnewisw1 

 RMOS bit in ATMR_BDT register 
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⚫ Applioatimnwenvirmn entwmfwRMOS:wInwomrrespmndinewom ple entar.w

oyannelwandwti erwrunw mdew(MOEN=1),wtyewti erwiswnmtwwmrkinew

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

 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) 

 CCxPOL and CCxNPOL bits of ATMR_CCEN register 

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

CCxPOL=1wandwCCxNPOL=1:wOutputwpmlarit.,wvalidwatwlmwwlevel 

Tyewfmllmwinewfieurewlistswtyewreeisterwstruoturalwrelatimnsyipswtyatwaffeotwtyew

mutputwwavefmr  

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 

 

 Braking function 

Tyewsienalwsmuroewmfwbrakinewiswolmokwfaultweventwandwexternalwinputwinterfaoeg 

Besides,wtyewBRKENwbitwinwATMR_BDTwreeisterwoanwenablewtyewbrakinewfunotimn,w

andwtyewBRKPOLwbitwoanwomnfieurewtyewpmlarit.wmfwbrakinewinputwsienalg 

Wyenwawbrakineweventwmoours,wtyewmutputwpulsewsienalwlevelwoanwbew mdifiedw

aoomrdinewtmwtyewstatewmfwtyewrelevantwomntrmlwbitg 
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Fieurew31wBrakinewEventwTi inewDiaera  

CCxPOL=0,OCxOIS=0
OCx

OCxREF

OCx

OCx

OCx

CCxPOL=0,OCxOIS=1

CCxPOL=1,OCxOIS=0

CCxPOL=1,OCxOIS=1

Brake

 

 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

oyaraoteristiosgwCmnfieurinewtyewDTSwbitwmfwtyewATMR_BDTwreeisterwoanwomntrmlw

tyewduratimnwmfwtyewdeadwti eg 

Fieurew32wCm ple entar.wOutputwwitywDeadwZmnewInsertimn 

AUTORLD

CCx

OCxREF

OCx

OCxN

Delaytime DelaytimeDelaytimeDelaytime

Delaytime Delaytime Delaytime Delaytime
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 Forced output mode 

Inwtyewfmroedwmutputw mde,wtyewom parismnwresultwiswienmred,wandwtyew

omrrespmndinewlevelwiswdireotl.wmutputwaoomrdinewtmwtyewomnfieuratimnwinstruotimng 

⚫ CCxSEL=00wfmrwATMR_CCMxwreeister,wsetwCCxwoyannelwaswmutput 

⚫ OCxMOD=100/101wfmrwATMR_CCMxwreeister,wsetwtmwfmroewOCxREFw

sienalwtmwinvalid/valid 

Inwtyisw mde,wtyewomrrespmndinewinterruptwwillwstillwbeweeneratedg 

 Slave mode 

ATMRwti erwoanws.noyrmnizewexternalwtrieeer 

⚫ Resetw mde 

⚫ Gatedw mde 

⚫ Trieeerw mde 

SMFSELwbitwinwATMR_SMCTRLwreeisterwoanwbewsetwtmwseleotwtyew 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 

 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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 Interrupt request 

Tyewti erwoanweeneratewanwinterruptwwyenwanweventwmoourswdurinewmperatimng 

⚫ Updateweventw(omunterwmverrun/underrun,womunterwinitializatimn) 

⚫ Trieeerweventw(omunterwstart,wstmp,winternal/externalwtrieeer) 

⚫ Capture/Cm parewevent 

⚫ Brakinewsienalwinputwevent 

 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 

Fieurew33wOCxREFwTi inewDiaera  

CCx

ETRF

OCxREF
OCxCEN=0

 

SetwATMRwtmwPWMw mde,wdisablewtyewexternalwtrieeerwpresoaler,wandwdisablewtyew

externalwtrieeerw mdew2;wwyenwETRFwinputwiswyiey,wsetwOCxCEN=1,wandwtyew

mutputwOCxREFwsienalwiswsymwnwinwtyewfieurewbelmwg 

Fieurew34wOCxREFwTi inewDiaera  

CCx

ETRF

OCxREF
OCxCEN=1

 



 

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 105 

 Timer internal trigger connection 

Tablew33wTi erwInternalwTrieeerwCmnneotimn 

Slave timer ITR0 

ATMR GTMR 

GTMR ATMR 

 Register address mapping 

Inwtyewfmllmwinewtable,wallwreeisterswmfwtyewadvanoedwti erwarew appedwtmwaw16-bitw

addressablew(addressine)wspaoeg 

Tablew34wATIMERwReeisterwAddresswMappine 

Register name Description Offset address 

ATMR_CTRL1 Cmntrmlwreeisterw1 0x00 

ATMR_CTRL2 Cmntrmlwreeisterw2 0x04 

ATMR_SMCTRL Slavew mdewomntrmlwreeister 0x08 

ATMR_DIEN DMA/Interruptwenablewreeister 0x0C 

ATMR_STS 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 

ATMR_CC1 Cyannelw1wom parewreeister 0x38 

ATMR_CC2 Cyannelw2wom parewreeister 0x3C 

ATMR_CC3 Cyannelw3wom parewreeister 0x40 

ATMR_BDT Brakinewandwdeadwzmnewreeister 0x44 

ATMR_OUTCTRL1 Outputwomntrmlwreeisterw1 0x48 

ATMR_OUTCTRL2 Outputwomntrmlwreeisterw2 0x4C 

ATMR_CH4CFG Cyannelw4womnfieuratimnwreeister 0x50 

ATMR_TRGOCR TRGOCRwomntrmlwreeister 0x54 

ATMR_BREAK Breakwfilterwreeister Ox58 
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Register name Description Offset address 

ATMR_CC4 Cyannelw4wom parewreeister 0x5C 

ATMR_OCxAEN Lmwerwom parismnwreeisterwomntrmlwreeister 0x60 

ATMR_CC0C Cyannelw0wom parewreeister 0x64 

ATMR_CC1C Cyannelw1wom parewreeister 0x68 

ATMR_CC2C Cyannelw2wom parewreeister 0x6C 

 Register functional description 

 Control register 1 (ATMR_CTRL1) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:10 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 

ATMR_AUTORLDwreeisterwAutm-relmadwPrelmadwEnable 

Wyenwtyewbufferwiswdisabled,w mdifioatimnwmfwATMR_AUTORLDwb.wprmera w

willw i  ediatel.w leadwtmw mdifioatimnwmfwtyewvalueswlmadedwtmwtyewomunter;w

wyenwtyewbufferwiswenabled,w mdifioatimnwmfwATMR_AUTORLDwb.wprmera w

willw leadw tmw mdifioatimnwmfw tyewvaluesw lmadedw tmw tyew omunterw atw tyew nextw

updateweventg 

0:wDisable 

1:wEnable 

6:5 CAMSEL R/W 

CenterwAlienedwMmdewSeleot 

Inwtyewoentralwalien entw mde,wtyewomunterwomuntswupwandwdmwnwalternatel.;w

mtyerwise,witwwillwmnl.womuntwupwmrwdmwngwDifferentwoenterwalien entw mdesw

affeotw tyewti inewmfwsettinewtyewmutputwom parismnw interruptwflaewbitwmfw tyew

mutputwoyannelwtmw1;wwyenwtyewomunterwiswdisabledw(CNTEN=0),wseleotwtyew

oenterwalien entw mdeg 

00:wEdee-alienedw mde 

01:wCenterwalien entw mdew1w(tyewmutputwom parewinterruptwflaewbitwmfwmutputw

oyannelwiswsetwtmw1wwyenwomuntinewdmwn) 

10:wCenterwalien entw mdew2w(tyewmutputwom parewinterruptwflaewbitwmfwmutputw

oyannelwiswsetwtmw1wwyenwomuntinewup) 

11:wCenterwalien entw mdew3w(tyewmutputwom parewinterruptwflaewbitwmfwmutputw

oyannelwiswsetwtmw1wwyenwomuntinewup/dmwn) 

4 CNTDIR R/W 

CmunterwDireotimn 

Tyiswbitw iswread-mnl.wwyenwtyewomunterw iswomnfieuredwaswoentralwalien entw

 mdewmrwenomderw mdeg 



 

wwwwgeeey.gom w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w Paeew 107 

Field Name R/W Description 

0:wCmuntwup 

1:wCmuntwdmwn 

3 SPMEN R/W 

SinelewPulsewMmdewEnable 

Wyenwanwupdateweventwisweenerated,wtyewmutputwlevelwmfwtyewoyannelwoanwbew

oyaneed;winwtyisw mde,wtyewCNTENwbitwwillwbewoleared,wtyewomunterwwillwbew

stmpped,wandwtyewsubsequentwmutputw levelwmfw tyewoyannelwwillwnmw lmnewbew

oyaneedg 

0:wDisable 

1:wEnable 

2 URSSEL R/W 

UpdatewRequestwSmuroewSeleot 

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

interruptwmrwDMAwrequestgwDifferentwupdatewrequestwsmuroeswoanwbewseleotedw

b.wtyiswbitg 

0:wTyewomunterwmverrunswmrwunderruns 

SetwUEGwbit 

Updateweeneratedwb.wslavew mdewomntrmller 

1:wTyewomunterwmverrunswmrwunderruns 

1 UD 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 

 Control register 2 (ATMR_CTRL2)  

Offsetwaddress:w0x04 

Resetwvalue:w0x0000 

Field Name R/W Description 

15 Reserved 

14 OC3OIS R/W CmnfieurewOC3wmutputwidlewstategwReferwtmwOC0OISwbit 

13 OC2NOIS R/W CmnfieurewOC2NwmutputwidlewstategwReferwtmwOC0NOISwbit 

12 OC2OIS R/W CmnfieurewOC2wmutputwidlewstategwReferwtmwOC0OISwbit 

11 OC1NOIS R/W CmnfieurewOC1NwmutputwidlewstategwReferwtmwOC0NOISwbit 

10 OC1OIS R/W CmnfieurewOC1wmutputwidlewstategwReferwtmwOC0OISwbit 

9 OC0NOIS R/W 

OC0NwOutputwIdlewStatewCmnfieure 

Onl.wtyewlevelwstatewafterwtyewdeadwti ewmfwOC0wiswaffeotedwwyenw

MOEN=0wandwOC0Nwiswrealizedg 
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Field Name R/W Description 

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 

0001:wEnable;wtyewomunterwenablewsienalwmfw asterw mdewti erwisw

usedwfmrwTRGO0 

0010:w Update;w tyew updatew eventw mfw asterw mdew ti erw isw usedw fmrw

TRGO0 

0011:wCm parewpulses;wwyenwtyew asterw mdewti erw

oaptures/om pareswsuooessfull.w(CCxIFLG=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:wOC4REFwrisinewandwfallinewedeesweeneratewTRGO0 

1100:wOC3REFwrisinewedeewandwOC4REFwrisinewedeeweeneratew

TRGO0 

1101:wOC3REFwfallinewedeewandwOC4REFwfallinewedeeweeneratew

TRGO0 

1110:wOC3REFwrisinewedeewandwOC4REFwfallinewedeeweeneratew

TRGO0 

1111:wOC3REFwfallinewedeewandwOC4REFwrisinewedeeweeneratew

TRGO0 

3 MMSPE R/W 

TRGO0wSienalwiswGeneratedwwyenwtyewCmunterwMatoyeswtyew

AutmrelmadwReeister 

TyeweeneratedwTRGOwiswmnl.wvalidwwyenwtyewomunterwiswinwoenterw

alien entw mdewandwiswmnl.wseleotedwwyenwMMSELwiswsetwtmw1000 

0:wTRGO0wiswnmtweeneratedwwyenwtyewomunterw atoyeswtyewautmrelmadw

reeisterw  

1:wTRGO0wisweeneratedwwyenwtyewomunterw atoyeswtyewautmrelmadw

reeister 
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Field Name R/W Description 

2 CCUSEL R/W 

Cm parewCmntrmlwUpdatewSeleotwwmrkswmnl.wwyenwtyew

oapture/om parewprelmadwiswenabledw(CCPEN=1),wandwitwwmrkswmnl.w

fmrwom 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 

 Slave mode control register (ATMR_SMCTRL) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000 

Field Name R/W Description 

15 ETPOL R/W 

ExternalwTrieeerwPmlarit.wCmnfieure 

TyiswbitwdeoideswwyetyerwtyewexternalwtrieeerwETRwiswpyase-invertineg 

0:wTyewexternalwtrieeerwETRwiswnmtwpyase-invertine,wandwtyewyieywlevelw

mrwrisinewedeewiswvalid 

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

fallinewedeewiswvalid 

14 Reserved 

13:12 ETPCFG R/W 

ExternalwTrieeerwPresoalerwCmnfieure 

TyewETRw(externalwtrieeerwinput)wsienalwbeom eswETRPwafterwfrequeno.w

divisimngwTyewsienalw frequeno.wmfwETRPw isw atw mstw 1/4w mfwATMRCLKw

frequeno.;wwyenwETRwfrequeno.wiswtmmwyiey,wtyewETRPwfrequeno.w ustw

bewreduoedwtyrmueywfrequeno.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 
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Field Name R/W Description 

0111:wDIV=4,wN=8 

1000:wDIV=8,wN=6 

1001:wDIV=8,wN=8 

1010:wDIV=16,wN=5 

1011:wDIV=16,wN=6 

1100:wDIV=16,wN=8 

1101:wDIV=32,wN=5 

1110:wDIV=32,wN=6 

1111:wDIV=32,wN=8 

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

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 

0:wInternalwtrieeerwITR0 

1:wExternalwtrieeerwinputw(ETRF) 

3 Reserved 

2:0 SMFSEL R/W 

SlavewMmdewFunotimnwSeleot 

000:wDisablewtyewslavew mde,wtyewti erwoanwbewusedwasw asterw mdew

ti erwtmwaffeotwtyewwmrkwmfwslavew mdewti er;wifwCTRL1_CNTEN=1,wtyew

presoalerwiswdireotl.wdrivenwb.wtyewinternalwolmokg 

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

reoeivinewtyewrisinewedeewsienalwmfwTRGIwandweenerateswtyewsienalwtmw

updatewtyewreeisterg 

101:wGatedw mde;wwyenwtyewslavew mdewti erwreoeiveswtyewTRGIwyieyw

levelwsienal,w tyewomunterwwillwstartw tmwwmrk;wwyenwitwreoeiveswTRGIwlmww

levelwsienal,wtyewomunterwwillwstmpwwmrkine;wwyenwitwreoeiveswTRGIwyieyw

levelwsienalwaeain,w tyewti erwwillw omntinuew tmwwmrk;wtyewomunterw iswnmtw

resetwdurinewtyewwymlewperimdg 

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

afterwreoeivinewtyewrisinewedeewsienalwmfwTRGIg 

111:wReserved 

 Interrupt enable register (ATMR_DIEN)  

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:8 Reserved 

7 BRKIEN R/W 

BreakwInterruptwEnable 

0:wDisable 

1:wEnable 

6 TRGIEN R/W TrieeerwInterruptwEnable 
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Field Name R/W Description 

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 

0:wDisable 

1:wEnable 

 Status register (ATMR_STS) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000 

Field Name R/W Description 

15 Reserved 

14 CC4IFLG RC_W0 
Compare Channel 4 Interrupt Flag 

Refer to STS_CC0IFLG 

13:8 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 

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

yardwarewandwolearedwtmw0wb.wsmftwareg 

5 COMIFLG RC_W0 

COMwEventwInterruptwGeneratewFlae 

0:wNmwCOMweventwmoours 

1:wCOMwinterruptwwaitswfmrwrespmnse 

AfterwCOMweventw isweenerated,wtyiswbitw iswsetwtmw1wb.wyardwarew

andwolearedwtmw0wb.wsmftwareg 
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Field Name R/W Description 

4 CC3IFLG RC_W0 
Cm parewCyannelw3wInterruptwFlae 

ReferwtmwSTS_CC0IFLG 

3 CC2IFLG RC_W0 
Cm parewCyannelw2wInterruptwFlae 

ReferwtmwSTS_CC0IFLG 

2 CC1IFLG RC_W0 
Cm parewCyannelw1wInterruptwFlae 

ReferwtmwSTS_CC0IFLG 

1 CC0IFLG RC_W0 

Cm parewCyannelw0wInterruptwFlae 

0:wNmw atoyinewmoours 

1:wTyewvaluewmfwATMR_CNTw atoyeswtyewvaluewmfwATMR_CC0 

0 UIFLG RC_W0 

UpdatewEventwInterruptwGeneratewFlae 

0:wNmwupdateweventwinterruptwmoours 

1:wUpdateweventwinterruptwmoourred 

Wyenwtyewomunterwvaluewiswrelmadedwmrwreinitialized,wanwupdatew

eventw willw bew eeneratedgwTyew bitw isw setw tmw 1w b.w yardwarew andw

olearedw tmw 0w b.w smftware;w updatew eventsw arew eeneratedw inw tyew

fmllmwinewsituatimns: 

(1)wUD=0wmnwATMR_CTRL1wreeister,wandwwyenwtyewvaluewmfwtyew

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

eenerated; 

(2)wURSSEL=0wandwUD=0wmnwATMR_CTRL1wreeister,womnfieurew

UEG=1wmnwATMR_CEGwreeisterw tmweeneratewanwupdatewevent,w

andwtyewomunterwneedswtmwbewinitializedwb.wsmftware; 

(3)w URSSEL=0w andwUD=0w mnwATMR_CTRL1w reeister,w andwanw

updateweventwwillwbeweeneratedwwyenwtyewomunterwiswinitializedwb.w

trieeerweventg 

 Control event generation register (ATMR_CEG) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:8 Reserved 

7 BEG W 

BreakwEventwGenerate 

0:wInvalid 

1:wGeneratewbrakewevent 

Tyiswbitwiswsetwtmw1wb.wsmftwarewandwolearedwtmw0wautm atioall.wb.wyardwareg 

6 TEG W 

TrieeerwEventwGenerate 

0:wInvalid 

1:wGeneratewtrieeerwevent 

Tyiswbitwiswsetwtmw1wb.wsmftwarewandwolearedwtmw0wautm atioall.wb.wyardwareg 

5 COMG W 

Cm parewCmntrmlwUpdatewEventwGenerate 

0:wInvalid 

1:wGeneratewom parewupdatewevent 

Tyiswbitwiswsetwtmw1wb.wsmftwarewandwolearedwtmw0wautm atioall.wb.wyardwareg 

Nmte:wCOMGwbitwiswvalidwmnl.winwom ple entar.wmutputwoyannelg 

4 CC3EG W 
Cm parewCyannelw3wEventwGeneratimn 

ReferwtmwCC0EGwdesoriptimn 
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Field Name R/W Description 

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.wyardwareg 

IfwCyannelw0wiswinwmutputw mde: 

Wyenw CC0IFLG=1,w ifw CC0IENw andw CC0DENw bitsw arew set,w tyew

omrrespmndinewinterruptwandwDMAwrequestwwillwbeweeneratedg 

IfwCyannelw0wiswinwinputw mde: 

Tyew valuew mfw tyew oapturew omunterw isw stmredw inw ATMR_CC0w reeister;w

omnfieurewCC0IFLG=1,wandwifwCC0IENwandwCC0DENwbitswarewalsmwset,wtyew

omrrespmndinewinterruptwandwDMAwrequestwwillwbeweenerated;watwtyiswti e,wifw

CC0IFLG=1,witwiswrequiredwtmwomnfieurewCC0RCFLG=1g 

0 UEG W 

UpdatewEventwGenerate 

0:wInvalid 

1:wInitializewtyewomunterwandweeneratewanwupdatewevent 

Tyiswbitwiswsetwtmw1wb.wsmftware,wandwolearedwtmw0wb.wyardwareg 

Nmte:wWyenwanwupdateweventw isweenerated,wtyewomunterwmfw tyewpresoalerw

willwbewolearedwtmw0,wbutw tyewpresoalerw faotmrw re ainswunoyaneedgwInwtyew

omunt-dmwnw mde,wtyewomunterw readsw tyewvaluewmfwATMR_AUTORLD;w inw

oentralwalien entw mdewmrwomunt-upw mde,wtyewomunterwwillwbewolearedwtmw

0g 

 Comparison Mode Register 1 (ATMR_CCM1) 

Offsetwaddress:w0x18 

Resetwvalue:w0x0000 

Field Name R/W Description 

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,wOC0REFwwillwbew

fmroedwtmwbewyiey 

010:wTyewmutputwvaluewiswlmwwwyenw atoyinegwWyenwtyewvaluewmfwtyewomunterw

 atoyeswtyewvaluewmfwtyewoapture/om parewreeister,wOC0REFwwillwbewfmroedw

tmwbewlmw 
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Field Name R/W Description 

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

 atoyesw tyewvaluewmfw tyewoapture/om parew reeister,w reversew tyew levelw mfw

OC0REF 

100:wTyewmutputwiswfmroedwtmwbewlmwgwFmroewOC0REFwtmwbewlmw 

101:wTyewmutputwiswfmroedwtmwbewyieygwFmroewOC0REFwtmwbewyiey 

110:wPWMw mdew1w(setwtmwyieywwyenwtyewomunterwvalue<mutputwom parew

value;wmtyerwise,wsetwtmwlmw) 

111:wPWMw mdew2w(setwtmwyieywwyenwtyewomunterwvalue>mutputwom parew

value;wmtyerwise,wsetwtmwlmw) 

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

mutput,wtyiswbitwoannmtwbew mdifiedgwInwPWMw mdesw1wandw2,wtyewOC0REFw

levelw oyaneeswwyenw tyew om parismnw resultwoyaneeswmrwwyenw tyewmutputw

om parew mdewoyaneeswfrm wfreezew mdewtmwPWMw mdeg 

3 OC0PEN R/W 

OutputwCm parewCyannelw0wPrelmadwEnable 

0:w Disablew prelmadinew funotimn;w writew tyew valuew mfwATMR_CC0w reeisterw

tyrmueywtyewprmera wandwitwwillwwmrkwi  ediatel.g 

1:w Enablew prelmadinew funotimn;w writew tyew valuew mfw ATMR_CC0w reeisterw

tyrmueywtyewprmera wandwitwwillwwmrkwafterwanwupdateweventwisweeneratedg 

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

mutput,wtyiswbitwoannmtwbew mdifiedgwWyenwtyewprelmadwreeisterwiswunoertain,w

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

mtyerwise,wtyewfmllmwinewmutputwom parewresultwiswunoertaing 

2:0 Reserved 

 Comparison Mode Register 2  (ATMR_CCM2) 

Offsetwaddress:w0x1C 

Resetwvalue:w0x0000 

Field Name R/W Description 

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 

 Comparison Enable Register (ATMR_CCEN) 

Offsetwaddress:w0x20 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:14 Reserved 
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Field Name R/W Description 

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 

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. 

WyenwCC0woyannelwiswomnfieuredwaswmutput 

0:wOC0Nwiswaotivewyiey 

1:wOC0Nwiswaotivewlmw 

WyenwCC0woyannelwiswomnfieuredwaswinput 

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 

 Counter register (ATMR_CNT) 

Offsetwaddress:w0x24 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 CNT R/W CmunterwValue 
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 Prescaler register (ATMR_PSC) 

Offsetwaddress:w0x28 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 PSC R/W 
PresoalerwValue 

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

 Auto reload register (ATMR_AUTORLD) 

Offsetwaddress:w0x2C 

Resetwvalue:w0xFFFF 

Field Name R/W Description 

15:0 AUTORLD R/W 
AutmwRelmadwValue 

Wyenwtyewvaluewmfwautmwrelmadwiswe pt.,wtyewomunterwwillwnmtwomuntg 

 Repeat count register (ATMR_REPCNT) 

Offsetwaddress:w0x30 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:8 Reserved 

7:0 REPCNT R/W 

RepetitimnwCmunterwValue 

Wyenwtyewomuntwvaluewmfwtyewrepeatwomunterwiswreduoedwtmw0,wanwupdateweventw

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

REPCNTwvalue;w tyewnewwvaluewnewl.wwrittenwtmw tyisw reeisterw iswvalidwmnl.w

wyenwanwupdateweventwmoourswinwnextwo.oleg 

 Channel 0 Comparison Register (ATMR_CC0) 

Offsetwaddress:w0x34 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 CC0 R/W 

Cm parewCyannelw0wValue 

Wyenwtyewom parewoyannelw0wiswomnfieuredwaswmutputw mde 

CC0womntainswtyewvaluewourrentl.wlmadedwinwtyewom parewreeister 

Cm parewtyewvaluewCC0wmfwtyewoapturewandwom parewoyannelw0wwitywtyewvaluew

CNTwmfwtyewomunterwtmweeneratewtyewmutputwsienalwmnwOC0g 

Wyenwtyewmutputwom parewprelmadwiswdisabledw(OC0PEN=0wfmrwATMR_CCM1w

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

results; 

Ifw tyew mutputw om parew prelmadw isw enabledw (OC0PEN=1w fmrw ATMR_CCM1w

reeister),w tyewwrittenwvaluewwillwaffeotw tyewmutputwom parismnw resultwwyenwanw

updateweventwisweeneratedg 

 Channel 1 Comparison Register (ATMR_CC1) 

Offsetwaddress:w0x38 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 CC1 R/W 
Cm parewCyannelw1wValue 

ReferwtmwATMR_CC0 
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 Channel 2 Comparison Register (ATMR_CC2) 

Offsetwaddress:w0x3C 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 CC2 R/W 
Cm parewCyannelw2wValue 

ReferwtmwATMR_CC0 

 Channel 3 Comparison Register (ATMR_CC3) 

Offsetwaddress:w0x40 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 CC3 R/W 
Cm parewCyannelw3wValue 

ReferwtmwATMR_CC0 

 Brake and dead zone register (ATMR_BDT)  

Offsetwaddress:w0x44 

Resetwvalue:w0x0000 

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

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

tye wwyenwwritinewtmwATMR_BDTwreeisterwfmrwtyewfirstwti eg 

Field Name R/W Description 

15 MOEN R/W 

PWMwMainwOutputwEnable 

0:wDisablewtyewmutputwmfwOCxwandwOCxNwmrwfmroewtyewmutputwmfwidlewstate 

1:wWyenwCCxENwandwCCxNENwbitswmfwtyewATMR_CCENwreeisterwarewset,w

enablewOCxwandwOCxNwmutput 

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

as.noyrmnmusl.g 

Nmte:wSettinew1wb.wsmftwarewmrwsettinew1wautm atioall.wdependswmnwAOENw

bitwmfwtyewATMR_BDTwreeisterg 

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;wtyiswbitwdesoribesw

tyew i paotwmfwdifferentwvalueswfmrw tyiswbitwmnw tyewmutputwwavefmr wwyenw

MOEN=1wandwCCxENwoyaneeswfrm w0wtmw1g 
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Field Name R/W Description 

0:wDisablewOCx/OCxNwmutput 

1:wOCx/OCxNwfirstwmutptuswinvalidwlevelw(tyewspeoifiowlevelwvaluewiswaffeotedw

b.wtyewpmlarit.womnfieuratimn) 

10 IMOS R/W 

IdlewMmdewOff-statewCmnfieure 

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

tyew i paotwmfwdifferentwvalueswfmrw tyiswbitwmnw tyewmutputwwavefmr wwyenw

MOEN=0wandwCCxENwoyaneeswfrm w0wtmw1g 

0:wDisablewOCx/OCxNwmutput 

1:wIfwCCxEN=1,wtyewinvalidwlevelwiswmutputwdurinewtyewdeadwti ew(tyewspeoifiow

levelwvaluewiswaffeotedwb.wtyewpmlarit.womnfieuratimn),wandwtyewidlewlevelwisw

mutputwafterwtyewdeadwti e 

9:8 LOCKCFG R/W 

LmokwWritewPrmteotimnwMmdewCmnfieure 

00:wNmwLmokwwritewprmteotimn;witwoannmtwbewwrittenwtmwtyewreeisterwdireotl. 

01:wLmokwwritewprmteotimnwlevelw1 

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

ATMR_BDT,wandwOCxOISwandwOCxNOISwbitswmfwATMR_CTRL2wreeisterg 

10:wLmokwwritewprmteotimnwlevelw2 

Itw oannmtw bew writtenw tmw allw bitsw mfw prmteotimnw levelw 1,w CCxPOLw andw

OCxNPOLwbitsw inwATMR_CCENw reeister,w andwRMOSwandw IMOSwbitsw inw

ATMR_BDTwreeisterg 

11:wLmokwwritewprmteotimnwlevelw3 

Itw oannmtw bewwrittenw tmw allw bitsw mfw prmteotimnw levelw2,w andwOCxMODwandw

OCxPENwbitswmfwATMR_CCMxwreeisterg 

Nmte:wAfterw s.ste wreset,w tyew lmokwwritew prmteotwbitw oanwmnl.w bewwrittenw

mnoeg 

7:0 DTS R/W 

DeadwTi ewSetup 

DTw isw tyew deadw zmnew duratimn,w andw tyew relatimnsyipw betweenw DTw andw

reeisterwDTSwiswaswfmllmws: 

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

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

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

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

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

fmllmws: 

Ifwtyewstepwti ewisw125ns,wtyewdeadwti ewoanwbewsetwfrm w0wtmw15875ns; 

Ifwtyewstepwti ewisw250ns,wtyewdeadwti ewoanwbewsetwfrm w16uswtmw31750ns; 

Ifwtyewstepwti ewisw1μs,wtyewdeadwti ewoanwbewsetwfrm w32μswtmw63μs; 

Ifwtyewstepwti ewisw2μs,wtyewdeadwti ewoanwbewsetwfrm w64μswtmw126μsg 

Nmte:wOnoewLOCKwlevelw(LOCKCFGwbitwinwATMR_BDTwreeister)wiswsetwtmw

1,w2wmrw3,wtyesewbitswoannmtwbew mdifiedg 

 Output control register 1 (ATMR_OUTPUTTCTRL1) 

Offsetwaddress:w0x48 

Resetwvalue:w0x0000 

Field Name R/W Description 

31:9 Reserved 

8 OUTPUTCTRL_BUF R/W OutputwCmntrmlwBufferinewiswEnable 
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Field Name R/W Description 

0:wTyew mdifioatimnwmfwmutputwomntrmlwreeisterwtakesweffeotw

i  ediatel. 

1:wTyew mdifioatimnwmfwmutputwomntrmlwreeisterwtakesweffeotwatw

tyewnextwupdatewevent 

7 CH4_FORCE_EN R/W 

Cyannelw4wOutputswtyewCmntrmlwEnablewReeister 

0:wCyannelw4wmutputswPWMwwavefmr  

1:wTyewmutputwmfwoyannelw4wiswomntrmlledwb.wtyewomrrespmndinew

bitwmfwmutputwomntrmlwreeisterw2 

6 CH3_FORCE_EN R/W 

Cyannelw3wOutputswtyewCmntrmlwEnablewReeister 

0:wCyannelw3wmutputswPWMwwavefmr  

1:wTyewmutputwmfwoyannelw3wiswomntrmlledwb.wtyewomrrespmndinew

bitwmfwmutputwomntrmlwreeisterw2 

5 CH2N_FORCE_EN R/W 

Cm ple entar.wCyannelwOutputwCmntrmlwEnablewReeisterwfmrw

Cyannelw2 

0:wCm ple entar.woyannelwmfwoyannelw2wmutputswPWMw

wavefmr  

1:wTyewmutputwmfwom ple entar.woyannelwmfwoyannelw2wisw

omntrmlledwb.wtyewomrrespmndinewbitwmfwmutputwomntrmlwreeisterw2 

4 CH2_FORCE_EN R/W 

Cyannelw2wOutputswtyewCmntrmlwEnablewReeister 

0:wCyannelw2wmutputswPWMwwavefmr  

1:wTyewmutputwmfwoyannelw2wiswomntrmlledwb.wtyewomrrespmndinew

bitwmfwmutputwomntrmlwreeisterw2g 

3 CH1N_FORCE_EN R/W 

Cm ple entar.wCyannelwOutputwCmntrmlwEnablewReeisterwfmrw

Cyannelw1 

0:wCm ple entar.woyannelwmfwoyannelw1wmutputswPWMw

wavefmr  

1:wTyewmutputwmfwom ple entar.woyannelwmfwoyannelw1wisw

omntrmlledwb.wtyewomrrespmndinewbitwmfwmutputwomntrmlwreeisterw2 

2 CH1_FORCE_EN R/W 

Cyannelw1wOutputswtyewCmntrmlwEnablewReeister 

0:wCyannelw1wmutputswPWMwwavefmr  

1:wTyewmutputwmfwoyannelw1wiswomntrmlledwb.wtyewomrrespmndinew

bitwmfwmutputwomntrmlwreeisterw2 

1 CH0N_FORCE_EN R/W 

Cm ple entar.wCyannelwOutputwCmntrmlwEnablewReeisterwfmrw

Cyannelw0 

0:wCm ple entar.woyannelwmfwoyannelw0wmutputswPWMw

wavefmr  

1:wTyewmutputwmfwom ple entar.woyannelwmfwoyannelw0wisw

omntrmlledwb.wtyewomrrespmndinewbitwmfwmutputwomntrmlwreeisterw2 

0 CH0_FORCE_EN R/W 

Cyannelw0wOutputswtyewCmntrmlwEnablewReeister 

0:wCyannelw0wmutputswPWMwwavefmr  

1:wTyewmutputwmfwoyannelw0wiswomntrmlledwb.wtyewomrrespmndinew

bitwmfwmutputwomntrmlwreeisterw2 

 Output control register 2 (ATMR_OUTPUTCTRL2) 

Offsetwaddress:w0x4C 

Resetwvalue:w0x0000 
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Fiel

d 
Name R/W Description 

31:8 Reserved 

7 CH4_FORCE_VALUE R/W 

Cyannelw4wOutputwLevelwReeisterw  

0:wCyannelw4wmutputswlmwwlevel 

1:wCyannelw4wmutputswyieywlevel 

6 CH3_FORCE_VALUE R/W 

Cyannelw3wOutputwLevelwReeisterw  

0:wCyannelw3wmutputswlmwwlevel 

1:wCyannelw3wmutputswyieywlevel 

5 CH2N_FORCE_VALUE R/W 

Cm ple entar.wCyannelwOutputwLevelwReeisterwfmrw

Cyannelw2w  

0:wCm ple entar.woyannelwmfwoyannelw2wmutputswlmwwlevel 

1:wCm ple entar.woyannelwmfwoyannelw2wmutputswyieywlevel 

4 CH2_FORCE_VALUE R/W 

Cyannelw2wOutputwLevelwReeisterw  

0:wCyannelw2wmutputswlmwwlevel 

1:wCyannelw2wmutputswyieywlevel 

3 CH1N_FORCE_VALUE R/W 

Cm ple entar.wCyannelwOutputwLevelwReeisterwfmrw

Cyannelw1w  

0:wCm ple entar.woyannelwmfwoyannelw1wmutputswlmwwlevel 

1:wCm ple entar.woyannelwmfwoyannelw1wmutputswyieywlevel 

2 CH1_FORCE_VALUE R/W 

Cyannelw1wOutputwLevelwReeisterw  

0:wCyannelw1wmutputswlmwwlevel 

1:wCyannelw1wmutputswyieywlevel 

1 CH0N_FORCE_VALUE R/W 

Cm ple entar.wCyannelwOutputwLevelwReeisterwfmrw

Cyannelw0w  

0:wCm ple entar.woyannelwmfwoyannelw0wmutputswlmwwlevel 

1:wCm ple entar.woyannelwmfwoyannelw0wmutputswyieywlevel 

0 CH0_FORCE_VALUE R/W 

Cyannelw0wOutputwLevelwReeister 

0:wCyannelw0wmutputswlmwwlevel 

1:wCyannelw0wmutputswyieywlevel 

 Channel 4 Configuration Register (ATMR_CH4CFG) 

Offsetwaddress:w0x50 

Resetwvalue:w0x0000 

Field Name R/W Description 

31:18 Reserved 

17 CC4G R/W 

Cm parew4weeneratimn 

Tyiswbitwiswsetwtmw'1'wb.wsmftwarewtmweeneratewawom parismnwevent,wandw

autm atioall.wolearedwtmw'0'wb.wyardwareg 

0:wNmwaotimn 

1:wGeneratewawom parismnweventwmnwoyannelwCC4 

IfwoyannelwCC4wiswomnfieuredwaswmutput: 

SetwCC4IFLG=1,wandwifwtyewomrrespmndinewinterruptwiswenabled,wtyew

omrrespmndinewinterruptwisweeneratedg 

16 OC4PE R/W Outputwom parew4wprelmadwenable 
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Field Name R/W Description 

0:wDisablewtyewprelmadwfunotimnwmfwtyewATMR_CC4wreeistergwTyew

ATMR_CC4wreeisterwoanwbewwrittenwatwan.wti e,wandwtyewnewl.wwrittenw

valuewtakesweffeotwi  ediatel.g 

1:wEnablewtyewprelmadwfunotimnwmfwtyewATMR_CC4wreeistergwReadwandw

writewmperatimnswmnl.wmperatewmnwtyewprelmadwreeistergwTyewprelmadwvaluew

mfwATMR_CC4wiswtransferredwtmwtyewourrentwreeisterwwyenwanwupdatew

eventwmooursg 

Nmtew1:wOnoewtyewLOCKwlevelwiswsetwtmw3w(LOCKCFGwbitwinwtyew

ATMR_BDTwreeister)wandwCC0SEL='00'w(tyewoyannelwiswomnfieuredwasw

mutput),wtyiswbitwoannmtwbew mdifiedg 

Nmtew2:wOnl.winwsinele-pulsew mdew(SPMEN='1'winwtyewATMR_CTRL1w

reeister),wtyewPWMw mdewoanwbewusedwwitymutwomnfir inewtyewprelmadw

reeister;wmtyerwise,witswaotimnwiswunoertaing 

15 Reserved 

13 CC4P R/W 

Cm parew4wmutputwpmlarit. 

WyenwCC4woyannelwiswomnfieuredwaswmutput: 

0:wOC4wiswaotivewyiey 

1:wOC4wiswaotivewlmw 

12:10 OC4M R/W 

OutputwCm parew4w mde 

DefineswtyewaotimnwmfwtyewmutputwreferenoewsienalwOC4REF,wandwOC4REFw

deter ineswtyewvaluewmfwOC4gwOC4REFwiswaotivewyiey,wandwtyewaotivew

levelwmfwOC4wdependswmnwtyewCC4Pwbitg 

000:wFreezewTyewom parismnwbetweenwtyewmutputwom parewreeisterw

ATMR_CC4wandwtyewomunterwATMR_CNTwyaswnmweffeotwmnwOC4REF; 

001:wSetwoyannelw4wtmwaotivewlevelwwyenw atoyinegwWyenwtyewvaluewmfwtyew

omunterwATMR_CNTwiswequalwtmwtyatwmfwtyewom parewreeisterw4w

(ATMR_CC4),wfmroewOC4REFwtmwyieyg 

010:wSetwoyannelw4wtmwinaotivewlevelwwyenw atoyinegwWyenwtyewvaluewmfw

tyewomunterwATMR_CNTwiswequalwtmwtyatwmfwtyewoapture/om parewreeisterw

4w(ATMR_CC4),wfmroewOC4REFwtmwlmwg 

011:wReversegwWyenwATMR_CC4=ATMR_CNT,wreversewtyewlevelwmfw

OC4REFg 

100:wFmroewtmwinaotivewlevelgwFmroewOC4REFwtmwbewlmw 

101:wFmroewtmwaotivewlevelgwFmroewOC4REFwtmwbewyiey 

110:wPWMw mdew1w–wInwup-omuntine,woyannelw4wiswatwaotivewlevelwmnoew

ATMR_CNT<ATMR_CC4,wmtyerwisewinaotivewlevel;winwdmwn-omuntine,w

oyannelw4wiswatwinaotivewlevelw(OC4REF=0)wmnoew

ATMR_CNT>ATMR_CC4,wmtyerwisewaotivewlevelw(OC4REF=1)gw  

111:wPWMw mdew2w–wInwup-omuntine,woyannelw4wiswatwinaotivewlevelwmnoew

ATMR_CNT<ATMR_CC4,wmtyerwisewaotivewlevel;winwdmwn-omuntine,w

oyannelw4wiswatwaotivewlevelwmnoewATMR_CNT>ATMR_CC4,wmtyerwisew

inaotivewlevelg 

Nmte: 

(1) OnoewtyewLOCKwlevelwiswsetwtmw3w(LOCKCFGwbitwinwtyewATMR_BDTw

reeister)wandwCC4SEL=00w(tyewoyannelwiswomnfieuredwaswmutput),w

tyiswbitwoannmtwbew mdifiedg 

(2) InwPWMw mdew1wmrwPWMw mdew2,wtyewOC4REFwlevelwoyaneeswmnl.w

wyenwtyewom parismnwresultwoyaneeswmrwwyenwswitoyinewfrm wfreezew

 mdewtmwPWMw mdewinwmutputwom parew mdeg 

9 OC4CE R/W OutputwCm parew4wolearwenable 
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Field Name R/W Description 

0:wOC4REFwiswunaffeotedwb.wETRFwinputg 

1:wOnoewyieywlevelwmfwETRFwinputwiswdeteoted,wolearwOC4REF=0 

8 CC4E R/W 

CC4E:wCm parew4wmutputwenable 

WyenwCC4woyannelwiswomnfieuredwaswmutput: 

0:wOffw–wOC4wmutputwiswdisabled,wsmwtyewmutputwlevelwmfwOC4wdependswmnw

tyewvalueswmfwMOEN,wIMOS,wRMOS,wOCxOISwandwOCxNOISwbitsg 

1:wOnw–wTyewOC0wsienalwiswmutputwtmwtyewomrrespmndinewmutputwpin,wandwitsw

mutputwlevelwdependswmnwtyewvalueswmfwtyewMOEN,wIMOS,wRMOS,w

OCxOISwandwOCxNOISwbitsg 

7:0 Reserved 

 TRGOCR Control Register (ATMR_TRGOCR) 

Offsetwaddress:w0x54 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:8 Reserved 

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_SMCTRLwreeister)g 

0010:wUpdatew–w Tyewupdateweventwiswseleotedwaswtyewtrieeerwinputw

(TRGO2)gwFmrwexa ple,wtyewolmokwmfwaw asterwti erwoanwbewusedwaswtyew

presoalerwmfwawslavewti erg 

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:wCm parew–w TyewOC4REFwsienalwiswusedwaswtyewtrieeerwmutputw

(TRGO2) 

1010:wOC3REFwrisinewedeewandwfallinewedeeweeneratewTRGO2 

1011:wOC4REFwrisinewedeewandwfallinewedeeweeneratewTRGO2 
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Field Name R/W Description 

1100:wOC3REFwrisinewedeewandwOC4REFwrisinewedeeweeneratewTRGO2 

1101:wOC3REFwfallinewedeewandwOC4REFwfallinewedeeweeneratewTRGO2 

1110:wOC3REFwrisinewedeewandwOC4REFwfallinewedeeweeneratewTRGO2 

1111:wOC3REFwfallinewedeewandwOC4REFwrisinewedeeweeneratewTRGO2 

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_SMCTRLwreeister)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) 

0111:wCm parew–w TyewOC3REFwsienalwiswusedwaswtyewtrieeerwmutputw

(TRGO1) 

1000:wCm parew–w TyewOC4REFwsienalwiswusedwaswtyewtrieeerwmutputw

(TRGO1) 

1010:wOC3REFwrisinewandwfallinewedeesweeneratewTRGO1 

1011:wOC4REFwrisinewandwfallinewedeesweeneratewTRGO1 

1100:wOC3REFwrisinewedeewandwOC4REFwrisinewedeeweeneratewTRGO1 

1101:wOC3REFwfallinewedeewandwOC4REFwfallinewedeeweeneratewTRGO1 

1110:wOC3REFwrisinewedeewandwOC4REFwfallinewedeeweeneratewTRGO1 

1111:wOC3REFwfallinewedeewandwOC4REFwrisinewedeeweeneratewTRGO1 

 Break Filter Register (ATIMER_BREAK) 

Offsetwaddress:w0x58 

Resetwvalue:w0x0000 

Field Name R/W Description 

7:2 BRK_FILT R/W 

Filterwomeffioient 

Basedwmnwtyews.ste wolmokg 

BRK_FILT*APB_CLK 

1 BRK_FILT_EN R/W Break_inwinputwfilterinewfunotimnwenable 
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Field Name R/W Description 

0:wDisable 

1:wEnable 

0 ANA_BRK_FILT_EN R/W 

AnalmewBreak_inwinputwfilterinewfunotimnwenable 

0:wDisable 

1:wEnable 

 Channel 4 Compare Register (ATMR_CC4) 

Offsetwaddress:w0x5C 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 CC4 R/W 
Cm parew4wvalue 

ReferwtmwATMR_CC0g 

 Lower Compare Register Control Register (ATMR_OCXAEN) 

Offsetwaddress:w0x60 

Resetwvalue:w0x0000 

Field Name R/W Description 

2 OC2AEN R/W 
Cyannelw2wAs.  etriowPWMwOutputwMmdewEnable 

ReferwtmwOC0AENg 

1 OC1AEN R/W 
Cyannelw1wAs.  etriowPWMwOutputwMmdewEnable 

ReferwtmwOC0AENg 

0 OC0AEN R/W 

Cyannelw0wAs.  etriowPWMwOutputwMmdewEnable 

Validwmnl.wwyenwtyewomunterwiswinwtyewoenterws.  etr.w mdewandwoyannelw

0w iswomnfieuredwaswPWMwmutputw mdegwInwtyewas.  etriowPWMw mde,w

wyenwtyewomunterwomuntswup,wOC0REFwiswomntrmlledwb.wCC0,wwyenwtyew

omunterwomuntswdmwn,wOC0REFwiswomntrmlledwb.wCC0g 

1:wEnablewas.  etriowPWMwmutputw mde 

0:wCC0CwdmeswnmtwaffeotwOC0REFwmutput 

Nmte:wOnoewLOCKwlevelw(LOCKCFGwbitwinwATMR_BDTwreeister)wiswsetwtmw

3,wtyesewbitswoannmtwbew mdifiedg 

 Channel 0 Lower Compare Register (ATMR_CC0C) 

Offsetwaddress:w0x64 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 CC0C R/W 

Cyannelw0wCm parewReeisterwCm ple entar.wReeister 

Wyenwtyewom parewoyannelw0wiswomnfieuredwaswPWMwmutputw mde,wtyew

omunterwiswinwtyewoenterwalien entw mde,wandwtyewas.  etriowPWMwmutputw

 mdewiswenabledw(OC0AENwmfwATMR_CTRL3wreeisterwisw1),wCC0Cwomntainsw

tyewvaluewourrentl.wlmadedwinwtyewom parewreeisterwom ple entar.wreeistergw

Wyenwtyewomunterwiswawomunt-upwomunter,wom parewtyewvaluewCC0wmfwtyew

oapture/om parewoyannelw0wwitywtyewvaluewCNTwmfwtyewomunter,wandwtyew

mutputwsienalwisweeneratedwmnwOC0g 

Wyenwtyewomunterwomuntswdmwn,wom parewtyewvaluewmfwCC0Cwwitywtyewvaluew

CNTwmfwtyewomunterwtmweeneratewtyewmutputwsienalwmnwOC0g 

Wyenwtyewmutputwom parewprelmadwiswdisabledw(OC0PEN=0winwtyew

ATMR_CCM1wreeister),wtyewwrittenwvaluewwillwi  ediatel.waffeotwtyewmutputw

om parewresult;wwyenwtyewmutputwom parewprelmadwiswenabledw(OC0PEN=1w
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Field Name R/W Description 

inwtyewATMR_CCM1wreeister),wtyewwrittenwvaluewwillwaffeotwtyewmutputw

om parewresultwwyenwanwupdateweventwmooursg 

 Channel 1 Lower Compare Register (ATMR_CC1C) 

Offsetwaddress:w0x68 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 CC1C R/W 
Cyannelw1wCm parewReeisterwCm ple entar.wReeister 

ReferwtmwATMR_CC0Cg 

 Channel 2 Lower Compare Register (ATMR_CC2C) 

Offsetwaddress:w0x6C 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 CC2C R/W 
Cyannelw2wCm parewReeisterwCm ple entar.wReeister 

ReferwtmwATMR_CC0Cg 
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 General Timer (GTIMER) 

 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 

 Main characteristics 

 Timebase unit 

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

alien entwomunt 

⚫ Presoaler:w16-bitwprmera  ablewpresoaler 

⚫ Autmrelmadwfunotimn 

 Clock source selection 

⚫ Internalwolmok 

⚫ Externalwtrieeer 

⚫ Internalwtrieeer 

 Input function 

⚫ Cmuntinewfunotimn 

⚫ PWMwinput 

⚫ Enomderwinterfaoew mde 

 Output function 

⚫ PWMwmutputw mde 

⚫ Fmroedwmutputw mde 

⚫ Sinele-pulsew mde 

 Timing function 

 Master/Slave mode controller of timer 

⚫ Ti erswoanwbews.noyrmnizedwandwoasoaded 

⚫ Suppmrtw ultiplewslavew mdeswandws.noyrmnizatimnwsienals 

 Interrupt output and DMA request event 

⚫ Updateweventw(omunterwmverrun/underrun,womunterwinitializatimn) 

⚫ Trieeerweventw(omunterwstart,wstmp,winternal/externalwtrieeer) 

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

 Support incremental (quadrature) encoder and Hall sensor circuits for 

positioning 

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

as external clock or cycle-by-cycle current management 

 Structure block diagram 

Fieurew35wStruoturewBlmokwDiaera  

Auto reload 
register

CNT
J Counter 

Capture/Compare 

Capture/Compare

Prescaler 
edge detector

Filter 

psc

Repeat 
counter 

Prescaler

Prescaler

ITR

ETR

CH3

CH2

CH1

CH0

TIxF_ED

TRGO

Edge detection 
filterCH3

CH2

CH1

CH0

Edge detection 
filter

TRC

TI2FP1

TI3FP1

Edge detection 
filter

Edge detection 
filter

TRC

TI0FP1

TI1FP1

TI0

TI1

TI2

TI3

XOR

 

 Functional description 

 Clock source selection 

Tyeweeneral-purpmsewti erwyaswtyreewolmokwsmuroesg 

Internal clock 

ItwiswGTMR_CLKwfrm wRCC,wna el.wtyewdrivinewolmokwmfwtyewti er;wwyenwtyew
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slavew mdewomntrmllerwiswdisabled,wtyewolmokwsmuroewCK_PSCwmfwtyewpresoalerwisw

drivenwb.wtyewinternalwolmokwCK_INTg 

External clock mode 2 

Afterwpmlarit.wseleotimn,wfrequeno.wdivisimnwandwfilterine,wtyewsienalwfrm wexternalw

trieeerwinterfaoew(ETR)wiswomnneotedwtmwtyewslavew mdewomntrmllerwtyrmueywtrieeerw

inputwseleotmrwtmwomntrmlwtyewwmrkwmfwtyewomunterg 

Internal trigger input 

Tyewti erwiswsetwtmwwmrkwinwslavew mde,wandwtyewolmokwsmuroewiswtyewmutputwsienalw

mfwmtyerwti ersgwAtwtyiswti e,wtyewolmokwsmuroewyaswnmwfilterine,wandwtyew

s.noyrmnizatimnwmrwoasoadinewbetweenwti erswoanwbewrealizedgwTyew asterw mdew

ti erwoanwreset,wstart,wstmpwmrwprmvidewolmokwfmrwtyewslavew mdewti erg 

 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_CTRL1)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.womnfieurinewUDwbitwmfwomntrmlwreeisterwGTMR_CTRL1g 

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

factor is 1 or 2. 
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Fieurew36wTi 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_CTRL1)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

omnfieurinewtyewUDwbitwmfwtyewGTMR_CTRL1wreeisterg 

Tyewfieurewbelmwwiswtyewti inewdiaera wmfwomunt-dmwnw mdewwyenwtyewdivisimnw

faotmrwisw1wmrw2g 
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Fieurew37wTi 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_CTRL1)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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Fieurew38wTi 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 

 Input capture 

Input capture channel 

Tyeweeneral-purpmsewti erwyaswfmurwindependentwoapture/om parewoyannels,w

eaoywmfwwyioywiswsurrmundedwb.wawoapture/om parewreeisterg 

Inwtyewinputwoapture,wtyew easuredwsienalwwillwenterwfrm wtyewexternalwpinw

T0/1/2/3wmfwtyewti 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_STSwwillw

bewsetwtmw1;wifwCCxIEN=1,wanwinterruptwwillwbeweeneratedg 

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

bew easuredgwInwtyewinputwoapturew mde,wtyewedeewseleotimnwiswsetwtmwrisinewedeew

deteotimngwWyenwtyewrisinewedeewappearswmnwtyewoapturewoyannel,wtyewfirstw

oapturewmoours,watwtyiswti e,wtyewvaluewmfwtyewomunterwCNTwwillwbewlatoyedwinwtyew

oapturewreeisterwCCx;watwtyewsa ewti e,witwwillwenterwtyewoapturewinterrupt,waw

oapturewwillwbewreomrdedwinwtyewinterruptwservioewprmera wandwtyewvaluewwillwbew

reomrdedgwWyenwtyewnextwrisinewedeewiswdeteoted,wtyewseomndwoapturewmoours,wtyew

valuewmfwomunterwCNTwwillwbewlatoyedwinwoapturewreeisterwCCxwaeain,watwtyiswti e,w

itwwillwenterwtyewoapturewinterruptwaeain;wreadwtyewvaluewmfwoapturewreeisterwandw

tyewo.olewmfwtyiswpulsewsienalwwillwbewmbtainedwb.woaptureg 

 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_STSwreeister,wifwCCxIEN=1winwGTMR_DIENw

reeister,wanwinterruptwwillwbeweenerated;wifwCCDSEL=1winwGTMR_CTRL2wreeister,w

awDMAwrequestwwillwbeweeneratedg 

 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 

Fieurew39wTi inewDiaera wmfwPWM1wCmunt-upwMmde 

AUTORLD

CCx

OCxREF

 

Fieurew40wTi inewDiaera wmfwPWM1wCmunt-dmwnwMmde 

CCx

AUTORLD

OCxREF
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Fieurew41wTi inewDiaera wmfwPWM1wCentralwalien entwMmde 

AUTORLD

CCx

OCxREF

 

InwPWMw mdew2,wifwtyewvaluewmfwtyewomunterwCNTwiswlesswtyanwtyatwmfwtyewom parew

reeisterwCCx,wtyewmutputwlevelwwillwbewinvalid;wmtyerwise,witwwillwbewvalidg 

Setwtyewti inewdiaera winwPWMw mdew2wwyenwCCx=5,wAUTORLD=7g 

Fieurew42wTi inewDiaera wmfwPWM2wCmunt-upwMmde 

CCx

AUTORLD

OCxREF

 

Fieurew43wTi inewDiaera wmfwPWM2wCmunt-dmwnwMmde 

CCx

AUTORLD

OCxREF
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Fieurew44wTi inewDiaera wmfwPWM2wCentralwalien entwMmde 

CCx

AUTORLD

OCxREF

 

 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_SMCTRLwreeister)g 

Fieurew45wTi 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

 

 Single-pulse mode 

Tyewsinele-pulsew mdewiswawspeoialwoasewmfwti erwom parewmutput,wandwiswalsmwaw

speoialwoasewmfwPWMwmutputw mdeg 
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SetwSPMENwbitwmfwGTMR_CTRL1wreeister,wandwseleotwtyewsinele-pulsew mdegw

Afterwtyewomunterwiswstarted,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 

Fieurew46wTi inewDiaera wmfwSinele-pulsewMmde 

tDELAYtPULSE

AUTORLD

CCx

OCxREF

OCx

 

 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 

 Encoder interface mode 

Tyewenomderwinterfaoew mdewiswequivalentwtmwanwexternalwolmokwwitywdireotimnw

seleotimngwInwtyewenomderwinterfaoew mde,wtyewomntentwmfwtyewti erwoanwalwa.sw

indioatewtyewpmsitimnwmfwtyewenomderg 

Tyew etymdwmfwseleotinewenomderwinterfaoewiswaswfmllmws: 

⚫ B.wsettinewSMFSELwbitwmfwGTMR_SMCTRLwreeister,wsetwtyewomunterwtmw

omuntwmnwtyewedeewmfwTI0woyannelw/TI1woyannel,wmrwomuntwmnwtyewedeew

mfwTI0wandwTI1watwtyewsa ewti eg 
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⚫ Seleotwtyewpmlarit.wmfwTI0wandwTI1wb.wsettinewtyewCC0POLwandw

CC1POLwbitswmfwGTMR_CCENwreeisterg 

⚫ Seleotwtmwfilterwmrwnmtwb.wsettinewtyewIC0FwandwIC1Fwbitswmfw

GTMR_CCM1wreeisterg 

TyewtwmwinputwTI0wandwTI1woanwbewusedwaswtyewinterfaoewmfwinore entalw

enomdergwTyewomunterwiswdrivenwb.wtyeweffeotivewju pwmfwtyewsienalswTI0FP1w

andwTI1FP2wafterwfilterinewandwedeewseleotimnwinwTI0wandwTI1g 

Tyewomuntwpulsewandwdireotimnwsienalwareweeneratedwaoomrdinewtmwtyewinputw

sienalswmfwTI0wandwTI1 

⚫ Tyewomunterwwillwomuntwup/dmwnwaoomrdinewtmwtyewju pinewsequenoewmfw

tyewinputwsienal 

⚫ SetwCNTDIRwmfwomntrmlwreeisterwGTMR_CTRL1wtmwbewread-mnl.w

(CNTDIRwwillwbewre-oaloulatedwduewtmwju pinewmfwan.winputwend) 

Tyewoyaneew eoyanis wmfwomunterwomuntwdireotimnwiswsymwnwinwtyewfieurewbelmw 

Tablew35wRelatimnsyipwbetweenwCmuntwDireotimnwandwEnomder 

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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Fieurew47wCmunterwOperatimnwExa plewinwEnomderwMmde 

TI0

TI1

Counter

 

Fmrwexa ple,wwyenwTI0wiswatwlmwwlevel,wandwTI1wiswinwrisinewedeewstate,wtyew

omunterwwillwomuntwupg 

Fieurew48wExa plewmfwEnomderwInterfaoewMmdewmfwIC0FP1wReversedwPyase 

TI0

TI1

Counter

 

Fmrwexa ple,wwyenwTI0wiswatwlmwwlevel,wandwtyewrisinewedeewmfwTI1wju ps,wtyew

omunterwwillwomuntwdmwng 

 Slave mode 

GTMRwti erwoanws.noyrmnizewexternalwtrieeer 

⚫ Resetw mde 

⚫ Gatedw mde 

⚫ Trieeerw mde 

SMFSELwbitwinwGTMR_SMCTRLwreeisterwoanwbewsetwtmwseleotwtyew 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 

 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 

 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 

 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 

Fieurew49wOCxREFwTi inewDiaera  

CCx

ETRF

OCxREF
OCxCEN=0

 

SetwGTMRwtmwPWMw mde,wdisablewtyewexternalwtrieeerwpresoaler,wandwdisablewtyew

externalwtrieeerw mdew2;wwyenwETRFwinputwiswyiey,wsetwOCxCEN=1,wandwtyew

mutputwOCxREFwsienalwiswsymwnwinwtyewfieurewbelmwg 

Fieurew50wOCxREFwTi inewDiaera  

CCx

ETRF

OCxREF
OCxCEN=1

 

 Timer internal trigger connection 

Tablew36wTi erwInternalwTrieeerwCmnneotimn 

Slave timer ITR0 

ATMR GTMR 

GTMR ATMR 

 Register address mapping 

Tablew37wReeisterwAddresswMappine 

Register name Description Offset address 

GTMR_CTRL1 Cmntrmlwreeisterw1 0x00 

GTMR_CTRL2 Cmntrmlwreeisterw2 0x04 

GTMR_SMCTRL Slavew mdewomntrmlwreeister 0x08 
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Register name Description Offset address 

GTMR_DIEN DMA/Interruptwenablewreeister 0x0C 

GTMR_STS 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 Cyannelw2woapture/om parewreeister 0x3C 

GTMR_CC3 Cyannelw3woapture/om parewreeister 0x40 

 Register functional description 

 Control register 1 (GTMR_CTRL1) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000 

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 UD 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 

 Control register 2 (GTMR_CTRL2)  

Offsetwaddress:w0x04 

Resetwvalue:w0x0000 
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Field Name R/W Description 

31:8 Reserved 

7 TI0SEL R/W 

Ti erwInputw1wSeleot 

0:wGTMR_CH0wpinwiswomnneotedwtmwTI0winput 

1:wGTMR_CH0,wGTMR_CH1wandwGTMR_CH2wpinswarewomnneotedwtmwTI0w

inputwafterwexolusive 

6:4 MMSEL R/W 

MasterwMmdewSienalwSeleot 

Tyewsienalswmfwti erswwmrkinewinw asterw mdewoanwbewusedwfmrwTRGO,wtmw

affeotwtyewwmrkwmfwti erswinwslavew mdewandwoasoadedwwitywtyew asterw

ti er,wandwtyewspeoifiowi paotwiswrelatedwtmwtyewomnfieuratimnwmfwslavew mdew

ti erg 

000:wReset;wtyewresetwsienalwmfw asterw mdewti erwiswusedwfmrwTRGO 

001:wEnable;wtyewomunterwenablewsienalwmfw asterw mdewti erwiswusedwfmrw

TRGO 

010:wUpdate;wtyewupdateweventwmfw asterw mdewti erwiswusedwfmrwTRGO 

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

suooessfull.w(CCxIFLG=1),wawpulsewsienalwiswmutputwfmrwTRGO 

100:wCm parew mdew1;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 

 Slave mode control register (GTMR_SMCTRL) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000 

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 
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Field Name R/W Description 

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 

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 

Trigger Input Signal Select 

In order to avoid generating false edge detection when changing the 

value of this bit, it must be changed when SMFSEL=0. 

000: Internal trigger ITR0 

001: Internal trigger ITR1 

010: Internal trigger ITR2 

011: Internal trigger ITR3 

100: Channel 0 input edge detector TIF_ED 

101: Channel 0 post-filtering timer input TI0FP1 

110: Channel 1 post-filtering timer input TI1FP2 

111: External trigger input (ETRF) 

3 Reserved 

2:0 SMFSEL R/W 

SlavewMmdewFunotimnwSeleot 

000:wDisablewtyewslavew mde,wtyewti erwoanwbewusedwasw asterw mdew

ti erwtmwaffeotwtyewwmrkwmfwslavew mdewti er;wifwCTRL1_CNTEN=1,wtyew

presoalerwiswdireotl.wdrivenwb.wtyewinternalwolmokg 
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Field Name R/W Description 

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 

111:wExternalwolmokw mdew1;wseleotwtyewrisinewedeewsienalwmfwTRGIwasw

tyewolmokwsmuroewtmwdrivewtyewomunterwtmwwmrkg 

 DMA/Interrupt enable register (GTMR_DIEN)  

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000 

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 
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Field Name R/W Description 

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 

1:wEnable 

0 UIEN R/W 

UpdatewInterruptwEnable 

0:wDisable 

1:wEnable 

 Status register (GTMR_STS) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000 

Field Name R/W Description 

31:13 Reserved 

12 CC3RCFLG RC_W0 
Capture/Cm parewCyannelw3wRepetitimnwCapturewFlae 

ReferwtmwSTS_CC0RCFLG 

11 CC2RCFLG RC_W0 
Capture/Cm parewCyannelw2wRepetitimnwCapturewFlae 

ReferwtmwSTS_CC0RCFLG 

10 CC1RCFLG RC_W0 
Capture/Cm parewCyannelw1wRepetitimnwCapturewFlae 

ReferwtmwSTS_CC0RCFLG 

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 
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Field Name R/W Description 

4 CC3IFLG RC_W0 
Captuer/Cm parewCyannelw3wInterruptwFlae 

ReferwtmwSTS_CC0IFLG 

3 CC2IFLG RC_W0 
Captuer/Cm parewCyannelw2wInterruptwFlae 

ReferwtmwSTS_CC0IFLG 

2 CC1IFLG RC_W0 
Capture/Cm parewCyannelw1wInterruptwFlae 

ReferwtmwSTS_CC0IFLG 

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 

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)wUD=0wmnwGTMR_CTRL1wreeister,wandwwyenwtyewvaluewmfw

tyewrepeatwomunterwmverruns/underruns,wanwupdateweventwwillwbew

eenerated; 

(2)wURSSEL=0wandwUD=0wmnwGTMR_CTRL1wreeister,w

omnfieurewUEG=1wmnwGTMR_CEGwreeisterwtmweeneratewanw

updatewevent,wandwtyewomunterwneedswtmwbewinitializedwb.w

smftware; 

(3)wURSSEL=0wandwUD=0wmnwGTMR_CTRL1wreeister,wandwanw

updateweventwwillwbeweeneratedwwyenwtyewomunterwiswinitializedw

b.wtrieeerweventg 

 Control event generation register (GTMR_CEG) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000 

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 
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Field Name R/W Description 

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: 

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 

 Capture/Compare mode register 1 (GTMR_CCM1) 

Offsetwaddress:w0x18 

Resetwvalue:w0x0000 

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

b.wCCxSELwbitgwTyewfunotimnswmfwmtyerwbitswmfwtyewreeisterwarewdifferentwinwinputw

andwmutputw mdes,wandwtyewfunotimnswmfwtyewsa ewbitwarewdifferentwinwmutputw

 mdewandwinputw mdegwTyewOCxxwinwtyewreeisterwdesoribeswtyewfunotimnwmfwtyew

oyannelwinwtyewmutputw mde,wandwtyewICxxwinwtyewreeisterwdesoribeswtyewfunotimnw

mfwtyewoyannelwinwtyewinputw mdeg 

Output compare mode: 

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 
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Field Name R/W Description 

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 

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 
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Field Name R/W Description 

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 

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 
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Field Name R/W Description 

Nmte:wTyiswbitwoanwbewwrittenwmnl.wwyenwtyewoyannelwiswolmsedw

(GTMR_CCENwbitwCC0EN=0)g 

 Capture/Compare mode register 2 (GTMR_CCM2)  

Offsetwaddress:w0x1C 

Resetwvalue:w0x0000 

ReferwtmwtyewdesoriptimnwmfwtyewabmvewCCM1wreeisterg 

Output compare mode: 

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 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 
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Field Name R/W Description 

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 

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 

 Capture/Compare enable register (GTMR_CCEN) 

Offsetwaddress:w0x20 

Resetwvalue:w0x0000 

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 
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Field Name R/W Description 

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: 

0:wDisablewmutput 

1:wEnablewmutput 

WyenwCC0wiswomnfieuredwaswinput: 

Tyiswbitwdeter ineswwyetyerwtyewvaluewCNTwmfwtyewomunterwoanwbew

oapturedwandwenterwGTMR_CC0wreeister 

0:wDisablewoapture 

1:wEnablewoapture 

 Counter register (GTMR_CNT) 

Offsetwaddress:w0x24 

Resetwvalue:w0x0000 

Field Name R/W Description 

31:0 CNT R/W CmunterwValue 

 Prescaler 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) 

 Auto reload register (GTMR_AUTORLD) 

Offsetwaddress:w0x2C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 AUTORLD R/W 
AutmwRelmadwValue 

Wyenwtyewvaluewmfwautmwrelmadwiswe pt.,wtyewomunterwwillwnmtwomuntg 

 Channel 0 capture/compare register (GTMR_CC0) 

Offsetwaddress:w0x34 

Resetwvalue:w0x0000 
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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 parewoyannelw0wwitywtyewvaluew

CNTwmfwtyewomunterwtmweeneratewtyewmutputwsienalwmnwOC0g 

Wyenwtyewmutputwom parewprelmadwiswdisabledw(OC0PEN=0wfmrwGTMR_CCM1w

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

results; 

Ifw tyew mutputw om parew prelmadw isw enabledw (OC0PEN=1w fmrw GTMR_CCM1w

reeister),w tyewwrittenwvaluewwillwaffeotw tyewmutputwom parismnw resultwwyenwanw

updateweventwisweeneratedg 

 Channel 1 capture/compare register (GTMR_CC1) 

Offsetwaddress:w0x38 

Resetwvalue:w0x0000 

Field Name R/W Description 

31:16 Reserved 

15:0 CC1 R/W 
Capture/Cm parewCyannelw1wValue 

ReferwtmwGTMR_CC0 

 Channel 2 Compare Register (GTMR_CC2) 

Offsetwaddress:w0x3C 

Resetwvalue:w0x0000 

Field Name R/W Description 

31:0 CC2 R/W 
Cm parewCyannelw2wValue 

ReferwtmwGTMR_CC0 

 Channel 3 Compare Register (GTMR_CC3) 

Offsetwaddress:w0x40 

Resetwvalue:w0x0000 

Field Name R/W Description 

31:0 CC3 R/W 
Cm parewCyannelw3wValue 

ReferwtmwGTMR_CC0 
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 Basic Timer (BTIMER)  

 Introduction 

Tyewbasiowti erswyavewanwunsienedw16-bitwomunter,wautmwrelmadwreeister,w

presoalerwandwtrieeerwomntrmllerg 

Tyewbasiowti erwprmvideswti ewreferenoewfmrweeneral-purpmsewti erwandwprmvidesw

olmokwfmrwDACgwDMAwrequestwoanwbeweeneratedwb.womnfieuratimng 

 Main characteristics 

 Timebase unit 

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

alien entwomunt 

⚫ Presoaler:w16-bitwprmera  ablewpresoaler 

⚫ Autmrelmadwfunotimn 

 Clock source selection 

⚫ Internalwolmok 

 Input function 

⚫ Cmuntinewfunotimn 

⚫ Inputw mde 

 Output function 

⚫ PWMwmutputw mde 

⚫ Fmroedwmutputw mde 

⚫ Sinele-pulsew mde 

 Timing function 

 Interrupt output request events 

⚫ Updateweventw(omunterwmverrun/underrun,womunterwinitializatimn) 

⚫ Capture/Cm parewevent 
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 Structure block diagram 

Fieurew51wStruoturewBlmokwDiaera  

Filter
Edge detector 

CNT
Counter

Channel x capture/compare 
register 

Auto reload register 

CH2

Filter
Edge detector

Channel x capture/compare 
registerCH1

Filter
Edge detector 

Channel x capture/compare 
register 

CH0 CH0_O

CH1_O

CH2_O

 

 Functional description 

 Clock source selection 

Tyewbasiowti erwiswdrivenwb.winternalwolmokwsmuroewBTMR_CLK 

CmnfieurewtyewCNTENwbitwmfwBTMR_CTRL1wreeisterwtmwenablewtyewomunter;wwyenw

CNTENwbitwiswset,wtyewinternalwolmokwCK_INTwoanweeneratewCK_INTwtmwdrivewtyew

omunterwtyrmueywtyewomntrmllerwandwpresoalerg 

 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 
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Count-up mode 

Setwtmwtyewomunt-upw mdewb.womnfieurinewCNTDIRwbitwmfwomntrmlwreeisterw

(BTMR_CTRL1)g 

Wyenwtyewomunterwiswinwomunt-upw mde,wtyewomunterwwillwomuntwupwfrm w0;wever.w

ti ewawpulsewisweenerated,wtyewomunterwwillwinoreasewb.w1wandwwyenwtyewvaluewmfw

tyewomunterw(BTMR_CNT)wiswequalwtmwtyewvaluewmfwtyewautmwrelmadw

(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. 

Fieurew52wTi 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_CTRL1)g 

Wyenwtyewomunterwiswinwdmwn-omuntinew mde,wtyewomunterwstartswomuntinewdmwnw

frm wtyewautm-relmadwvaluew(BTMR_AUTORLD)gwEaoywpulsewoauseswtyewomunterw
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tmwdeore entwb.w1,wandwwyenwitwomuntswdmwnwtmw0,wtyewomunterwrestartswomuntinew

frm w(BTMR_AUTORLD)g  

Tyewfieurewbelmwwiswtyewti inewdiaera wmfwomunt-dmwnw mdewwyenwtyewdivisimnw

faotmrwisw1wmrw2g 

Fieurew53wTi 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_CTRL1)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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Fieurew54wTi 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 

 Input capture 

Input capture channel 

Tyeweeneral-purpmsewti erwyaswtyreewindependentwoapture/om parewoyannels,w

eaoywmfwwyioywiswsurrmundedwb.wawoapture/om parewreeisterg 

Inwtyewinputwoapture,wtyew easuredwsienalwwillwenterwfrm wtyewexternalwpinwT0/1/2w

mfwtyewti er,wfirstwpasswtyrmueywtyewedeewdeteotmrwandwinputwfilter,wandwtyenwenterw

tyewoapturewoyannelsgwEaoywoapturewoyannelwyaswawomrrespmndinewoapturew

reeistergwWyenwtyewoapturewmoours,wtyewvaluewmfwtyewomunterwCNTwwillwbewlatoyedw

inwtyewoapturewreeisterwCCxgwBefmrewenterinewtyewoapturewreeister,wtyewsienalwwillw
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passwtyrmueywtyewpresoalerwtmwsetwymww an.weventswtmwoapturewatwawti eg 

Input capture application 

Inputwoapturewiswusedwtmwoapturewexternalwevents,wandwoanweivewtyewti ewflaewtmw

indioatewtyewmoourrenoewti ewmfwtyeweventwandw easurewtyewpulsewju pwedeew

eventsw( easurewtyewfrequeno.wmrwpulsewwidty),wfmrwexa ple,wifwtyewseleotedw

edeewappearswmnwtyewinputwpin,wtyewBTMR_CCxwreeisterwwillwoapturewtyewourrentw

valuewmfwtyewomunterwandwtyewCCxIFLGwbitwmfwtyewstatuswreeisterwBTMR_STSwwillw

bewsetwtmw1;wifwCCxIEN=1,wanwinterruptwwillwbeweeneratedg 

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

bew easuredgwInwtyewinputwoapturew mde,wtyewedeewseleotimnwiswsetwtmwrisinewedeew

deteotimngwWyenwtyewrisinewedeewappearswmnwtyewoapturewoyannel,wtyewfirstw

oapturewmoours,watwtyiswti e,wtyewvaluewmfwtyewomunterwCNTwwillwbewlatoyedwinwtyew

oapturewreeisterwCCx;watwtyewsa ewti e,witwwillwenterwtyewoapturewinterrupt,waw

oapturewwillwbewreomrdedwinwtyewinterruptwservioewprmera wandwtyewvaluewwillwbew

reomrdedgwWyenwtyewnextwrisinewedeewiswdeteoted,wtyewseomndwoapturewmoours,wtyew

valuewmfwomunterwCNTwwillwbewlatoyedwinwoapturewreeisterwCCxwaeain,watwtyiswti e,w

itwwillwenterwtyewoapturewinterruptwaeain;wreadwtyewvaluewmfwoapturewreeisterwandw

tyewo.olewmfwtyiswpulsewsienalwwillwbewmbtainedwb.woaptureg 

 Output compare 

Tyerewareweieytw mdeswmfwmutputwom pare:wfreeze,woyannelwxwiswvalidwwyenw

 atoyine,woyannelwxwiswinvalidwwyenw atoyine,wreverse,wfmroewtmwinvalid,wfmroewtmw

valid,wPWMw mdew1wandwPWMw mdew2,wwyioywarewomnfieuredwb.wOCxMODwbitwinw

BTMR_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

tyewOCxMODwbitwinwBTMR_CCMxwreeisterwandwtyewCCxPOLwbitg 

 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 

Fieurew55wTi inewDiaera wmfwPWM1wCmunt-upwMmde 

AUTORLD

CCx

OCxREF

 

Fieurew56wTi inewDiaera wmfwPWM1wCmunt-dmwnwMmde 

CCx

AUTORLD

OCxREF

 

Fieurew57wTi inewDiaera wmfwPWM1wCentralwalien entwMmde 

AUTORLD

CCx

OCxREF
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InwPWMw mdew2,wifwtyewvaluewmfwtyewomunterwCNTwiswlesswtyanwtyatwmfwtyewom parew

reeisterwCCx,wtyewmutputwlevelwwillwbewinvalid;wmtyerwise,witwwillwbewvalidg 

Setwtyewti inewdiaera winwPWMw mdew2wwyenwCCx=5,wAUTORLD=7g 

Fieurew58wTi inewDiaera wmfwPWM2wCmunt-upwMmde 

CCx

AUTORLD

OCxREF

 

Fieurew59wTi inewDiaera wmfwPWM2wCmunt-dmwnwMmde 

CCx

AUTORLD

OCxREF

 

Fieurew60wTi inewDiaera wmfwPWM2wCentralwalien entwMmde 

CCx

AUTORLD

OCxREF

 

 PWM input mode 

PWMwinputw mdewiswawpartioularwoasewmfwinputwoaptureg 
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InwtyewPWMwinputw mde,wtyewPWMwsienalwenterswfrm wBTMR_CH0,wandwtyew

sienalwwillwbewdividedwintmwtwmwoyannels,wmnewoanw easurewtyewo.olewandwtyew

mtyerwoanw easurewtyewdut.wo.olegwInwtyewomnfieuratimn,witwiswmnl.wrequiredwtmwsetw

tyewpmlarit.wmfwmnewoyannel,wandwtyewmtyerwwillwbewautm atioall.womnfieuredwwityw

tyewmppmsitewpmlarit.g 

Fieurew61wTi 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

 

 Single-pulse mode 

Tyewsinele-pulsew mdewiswawspeoialwoasewmfwti erwom parewmutput,wandwiswalsmwaw

speoialwoasewmfwPWMwmutputw mdeg 

SetwSPMENwbitwmfwBTMR_CTRL1wreeister,wandwseleotwtyewsinele-pulsew mdegw

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

ti ewiswAUTORLD-CCxwandwtyewpulsewwidtywiswCCxg 
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Fieurew62wTi inewDiaera wmfwSinele-pulsewMmde 

tDELAYtPULSE

AUTORLD

CCx

OCxREF

OCx

 

 Forced output mode 

Inwtyewfmroedwmutputw mde,wtyewom parismnwresultwiswienmred,wandwtyew

omrrespmndinewlevelwiswdireotl.wmutputwaoomrdinewtmwtyewomnfieuratimnwinstruotimng 

⚫ CCxEN=00wfmrwBTMR_CCMxwreeister,wsetwCCxwoyannelwaswmutput 

⚫ OCxMOD=100/101wfmrwBTMR_CCMxwreeister,wsetwtmwfmroewOCxREFw

sienalwtmwinvalid/valid 

Inwtyisw mde,wtyewomrrespmndinewinterruptwwillwstillwbeweeneratedg 

 Interrupt request 

Tyewti erwoanweeneratewanwinterruptwwyenwanweventwmoourswdurinewmperatimn 

⚫ Updateweventw(omunterwmverrun/underrun,womunterwinitializatimn) 

⚫ Capture/Cm parewevent 

 Register address mapping 

Tablew38wReeisterwAddresswMappine 

Register name Description Offset address 

BTMR_CTRL1 Cmntrmlwreeisterw1 0x00 

BTMR_CCM1 Capture/Cm parew mdewreeisterw1 0x04 

BTMR_CCM2 Capture/Cm parew mdewreeisterw2 0x08 

BTMR_CEG Cmntrmlweventweeneratimnwreeister 0x0C 

BTMR_IEN Interruptwenablewreeister 0x10 

BTMR_STS 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 

BTMR_CC1 Cyannelw1woapture/om parewreeister 0x28 

BTMR_CC2 Cyannelw2woapture/om parewreeister 0x2C 

 Register functional description 

 Control register 1 (BTMR_CTRL1) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000 

Field Name R/W Description 

31:8 Reserved 

7 PSC_BUFF_EN R/W 

PSCwReeisterwAutm-relmadwPrelmadwEnable 

Wyenwtyewbufferwiswdisabled,w mdif.inewtyewPSCwinwtyewprmera wwillw

i  ediatel.woyaneewtyewvaluewlmadedwintmwtyewPSC;wwyenwtyew

bufferwiswenabled,w mdif.inewtyewPSCwinwtyewprmera wwillwoyaneew

tyewvaluewlmadedwintmwtyewomunterwatwtyewnextwupdateweventg  

0:wDisable 

1:wEnable 

6 ALD_BUFF_EN 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 UPEN R/W 

UpdatewDisable 

UpdateweventwoanwoausewAUTORLD,wPSCwandwCCxwtmweeneratew

tyewvaluewmfwupdatewsettineg 

0:wEnablewupdateweventw(UEV) 

Anwupdateweventwoanwmoourwinwan.wmfwtyewfmllmwinewsituatimns: 
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Field Name R/W Description 

Tyewomunterwmverruns/underruns; 

SetwUEGwbit; 

1:wDisablewupdatewevent 

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 

 Capture/Compare mode register 1 (BTMR_CCM1)  

Offsetwaddress:w0x04 

Resetwvalue:w0x0000 

Field Name R/W Description 

31:30 Reserved 

29:27 OC2MOD R/W 

Output Compare Channel 2 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. 

26:24 IC2F R/W 
Input filtering coefficient 

Based on TIMER  
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Field Name R/W Description 

000: bypass 

001: 1 PCLK 

010: 2 PCLK 

011: 3 PCLK 

100: 4 PCLK 

101: 5 PCLK 

110: 6 PCLK 

111: 7 PCLK 

23:22 CC2_EDGE_SEL R/W 

Capture effective edge 

00: Rising edge is effective 

01: Falling edge is effective 

10: Both edges are effective 

11: Rising edge active  

21 CC2POL R/W 

Capture/Compare Channel 2 Output Polarity Configure 

When CC2 channel is configured as output: 

0: Phase not reversed 

1: Phase reversed. 

When CC2 channel is configured as input: 

0: Phase not reversed 

1: Phase reversed. 

20 CC2EN R/W 

CC2 channel input and output enable 

0: Not enable 

1: Enable 

19:17 OC1MOD R/W 

Output Compare Channel 1 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. 

16:14 IC1F R/W 

Input filtering coefficient 

Based on TIMER  

000: bypass 
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Field Name R/W Description 

001: 1 PCLK 

010: 2 PCLK 

011: 3 PCLK 

100: 4 PCLK 

101: 5 PCLK 

110: 6 PCLK 

111: 7 PCLK 

13:12 CC1_EDGE_SEL R/W 

Capture effective edge 

00: Rising edge is effective 

01: Falling edge is effective 

10: Both edges are effective 

11: Rising edge active  

11 CC1POL R/W 

Capture/Compare Channel 1 Output Polarity Configure 

When CC1 channel is configured as output: 

0: Phase not reversed 

1: Phase reversed. 

When CC1 channel is configured as input: 

0: Phase not reversed 

1: Phase reversed. 

10 CC1EN R/W 

CC1 channel input and output enable 

0: Not enable 

1: Enable 

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 
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Field Name R/W Description 

010: 2 PCLK 

011: 3 PCLK 

100: 4 PCLK 

101: 5 PCLK 

110: 6 PCLK 

111: 7 PCLK 

3:2 CC0_EDGE_SEL 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 

 Capture/Compare mode register 2 (BTMR_CCM2) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000 

Field Name R/W Description 

31:6 Reserved 

5 CC2_IOSEL R/W 

Channel 2 input and output select 

0: Analog input mode 

1: Output mode 

4 CC1_IOSEL R/W 

Channel 1 input and output select 

0: Analog input mode 

1: Output mode 

3 CC0_IOSEL R/W 

Channel 0 input and output select 

0: Analog input mode 

1: Output mode 

2 CC2_BUFF_EN R/W 

CC2 register auto- reloading buffer enable 

When the buffer is disabled, program modifications will immediately 

change the value loaded into CC2; when the buffer is enabled, 

program modifications to CC2 will change the value loaded into the 

counter at the next update event.  

0: Disable 

1: Enable 

1 CC1_BUFF_EN R/W 

CC1 register auto- reloading buffer enable 

When the buffer is disabled, program modifications will immediately 

change the value loaded into CC1; when the buffer is enabled, 



 

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 170 

Field Name R/W Description 

program modifications to CC1 will change the value loaded into the 

counter at the next update event.  

0: Disable 

1: Enable 

0 CC0_BUFF_EN 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 

 Control event generation register (BTMR_CEG) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:4 Reserved 

3 CC2EG W 
Capture/Compare Channel 2 Event Generation 

Refer to CC0EG description 

2 CC1EG W 
Capture/Compare Channel 1 Event Generation 

Refer to CC0EG 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. 

 Interrupt enable register (BTMR_IEN) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000 
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Field Name R/W Description 

15:4 Reserved 

3 CC2IEN R/W 

Capture/Compare Channel 2 Interrupt Enable 

0: Disable 

1: Enable 

2 CC1IEN R/W 

Capture/Compare Channel 1 Interrupt Enable 

0: Disable 

1: Enable 

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 

 Status register (BTMR_STS) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:7 Reserved 

6 CC2RCFLG RC_W0 
Capture/compare Channel 2 Repetition Capture Flag 

Refer to STS_CC0RCFLG 

5 CC1RCFLG RC_W0 
Capture/Compare Channel 1 Repetition Capture Flag 

Refer to STS_CC0RCFLG 

4 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. 

3 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. 

2 CC2IFLG RC_W0 
Capture/Compare Channel 2 Interrupt Flag 

Refer to STS_CC0IFLG 

1 CC1IFLG RC_W0 
Capture/Compare Channel 1 Interrupt Flag 

Refer to STS_CC0IFLG 

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 capture/compare channel 0 is configured as input: 
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Field Name R/W Description 

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. 

 Counter register (BTMR_CNT) 

Offsetwaddress:w0x18 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 CNT R/W Counter Value 

 Prescaler register (BTMR_PSC) 

Offsetwaddress:w0x1C 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 PSC R/W 
PresoalerwValue 

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

 Auto reload register (BTMR_AUTORLD) 

Offsetwaddress:w0x20 

Resetwvalue:w0xFFFF 

Field Name R/W Description 

15:0 AUTORLD R/W 
AutmwRelmadwValue 

Wyenwtyewvaluewmfwautmwrelmadwiswe pt.,wtyewomunterwwillwnmtwomuntg 

 Channel 0 capture/compare register (BTMR_CC0) 

Offsetwaddress:w0x24 

Resetwvalue:w0x0000 

Field Name R/W Description 

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=0wfmrwBTMR_CCM1w

reeister),wtyewwrittenwvaluewwillwi  ediatel.waffeotwtyewmutputwom parismnw

results; 

Ifwtyewmutputwom parewprelmadwiswenabledw(OC0PEN=1wfmrwBTMR_CCM1w

reeister),wtyewwrittenwvaluewwillwaffeotwtyewmutputwom parismnwresultwwyenwanw

updateweventwisweeneratedg 

 Channel 1 capture/compare register (BTMR_CC1) 

Offsetwaddress:w0x28 
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Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 CC1 R/W 
Capture/Cm parewCyannelw1wValue 

ReferwtmwBTMR_CC0 

 Channel 2 capture/compare register (BTMR_CC2) 

Offsetwaddress:w0x2C 

Resetwvalue:w0x0000 

Field Name R/W Description 

15:0 CC2 R/W 
Capture/Compare Channel 2 Value 

Refer to BTMR_CC0 
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 Low-power timer (LPTIMER) 

 Introduction 

Tyewlmw-pmwerwti erwfeatureswanwunsienedw16-bitwomunterwtyatwoanwmperatewinwaw

lmw-pmwerwstatewwitywver.wlmwwpmwerwomnsu ptimngwItwalsmwsuppmrtswwakinewupw

tyews.ste wfrm wawlmw-pmwerw mdeg 

 Main characteristics 

 16-bit count-up counter 

 Configurable clock frequency selection 

 Low-frequency independent clock drive 

 Wake-up output  

 Structure block diagram 

Fieurew63wStruoturewBlmokwDiaera  

lptimer 
interface

LPTMER

CPU
APB

LPT 
COUNTER

 

LPT_REGISTE
R

rstn

clk wakeup

irq

 

Functional description 

 Functional description 

 Direction for use 

 Configure LPTMR_PSC register  

 Configure LPTMR_WUPV register  

 Configure LPTMR_CTRL to enable interrupts and the module  
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 Register address mapping 

Tablew39wLPTIMERwReeisterwAddresswMappine 

Register name Description 
Offset 

address 

LPTMR_CTRL Cmntrmlwreeister 0x00 

LPTMR_PSC Presoalewreeister 0x04 

LPTMR_WUPV Wake-upwValuewReeister  0x08 

LPTMR_STS Statuswreeister 0x0C 

LPTMR_CNT Cmunterwreeister 0x10 

 Register functional description 

 Control register (LPTMR_CTRL) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:1 Reserved 

0 EN R/W 
Module enable 

This bit can only be written after lsi_ready.  

 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 

 Wake-up Value Register (LPTMR_WUPV)  

Offsetwaddress:w0x08 

Resetwvalue:w0xFFFF 

Field Name R/W Description 

31:16 Reserved 

15:0 WUPV R/W Wakeup value  
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 Status register (LPTMR_STS) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000 

Field Name R/W Description 

31:3 Reserved 

2 CNTUFLG 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 CNTUFLG bit is 

cleared to 0. 

1 PSCUFLG 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 PSCUFLG bit is cleared to 0. 

0 INTSTS R 
Interrupt status register 

Write 0 to clear to 0. 

 Counter register (LPTMR_CNT) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000 

Field Name R/W Description 

31:16 Reserved 

15:0 CNT R CNT count value 
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 Watchdog timer (WDT) 

 Independent watchdog 

 Introduction 

Tyewindependentwwatoydmewomnsistswmfwanw8-bitwpresoalerwIWDT_PSC,w12-bitw

omunt-dmwnwomunter,w12-bitwrelmadwreeisterwIWDT_CNTRLD,wke.wreeisterw

IWDT_KEYwandwstatuswreeisterwIWDT_STSg 

Tyewindependentwwatoydmewyaswanwindependentwolmokwsmuroe,wandwevenwifwtyew

 asterwolmokwfails,witwiswstillwvalidg 

Tyewindependentwwatoydmewiswapplioablewwyenwanwindependentwenvirmn entwisw

requiredwbutwtyewaoourao.wrequire entwiswnmtwyieyg 

 Main characteristics 

 Configurable 12-bit down counter 

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

 Hardware boot 

 Structure block diagram 

Fieurew64wBlmokwdiaera wmfwindependentwwatoydme 

IWDT_INTER
FACE

CPU
APB

IWDT_COUN
TER

 

IWDT_REGIS
TER

iwdt_rstnvr_wwdt_en

clk_lsi

 

 Functional description 

15.1.4.1 Key register 

Writew0xCCCCwinwtyewke.wreeisterwtmwenablewtyewindependentwwatoydme,wtyenwtyew

omunterwstartswtmwomuntwdmwnwfrm wtyewresetwvaluew0xFFFwandwwyenwtyewomunterw

omuntswtmw0x000,wawresetwwillwbeweeneratedg 
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Writew0xAAAAwinwtyewke.wreeister,wandwtyewvaluewmfwtyewrelmadwreeisterwwillwbew

relmadedwtmwtyewomunterwtmwpreventwtyewwatoydmewfrm wresettineg 

Writew0x5555wtmwtyewke.wreeisterwtmwrewritewtyewvaluewmfwtyewpresoalerwreeisterw

andwtyewrelmadwreeisterg 

15.1.4.2 Register access protection 

TyewpresoalerwreeisterwIWDT_PSCwandwrelmadwreeisterwIWDT_CNTRLDwyavewtyew

funotimnwmfwwritewprmteotimngwIfw.muwwantwtmwrewritewtyesewtwmwreeisters,w.muwneedw

tmwwritew0x5555winwtyewke.wreeistergwIfw.muwwritewmtyerwvaluewinwtyewke.wreeister,w

tyewprmteotimnwmfwtyewreeisterwwillwbewstartedwaeaing 

Writew0xAAAAwtmwtyewke.wreeisterwandwtyewwritewprmteotimnwfunotimnwwillwalsmwbew

enabledg 

Tyewpresoalerwreeisterwandwrelmadwreeisterwoanwbewmbservedwtyrmueywtyewstatusw

reeisterg 

15.1.4.3 Direction for use 

 Configure KEY=16 'hCCCC to enable IWDT; 

 CmnfieurewKEY=16’y5555,wandwsetwtyewIWDT_PSCwreeisterw(PSCwiswsetw

to 1, indicating that it is being updated. The next write operation can only 

be performed after zeroing); 

 CmnfieurewKEY=16’y5555,wandwsetwtyewIWDT_CNTRLDwreeisterw(PSCw

set to 1, indicating that it is being updated, and the next write operation 

can only be performed after zeroing); 

 Set the KEY to 16 'hAAAA at regular intervals to feed the dog and reload 

the value of the IWDT counter to prevent a reset when it decays to zero. 

 Window watchdog 

 Introduction 

Tyewwindmwwwatoydmewomntainswaw7-bitwfree-runninewdmwnwomunter,wpresoalerwandw

omntrmlwreeisterwWWDT_CTRL,womnfieuratimnwreeisterwWWDT_CFGwandwstatusw

reeisterwWWDT_STSg 

Tyewwindmwwwatoydmewolmokwom eswfrm wPCLK,wandwtyewomunterwolmokwisw

mbtainedwb.wpre-frequeno.wdivisimnwmfwtyewCKwomunterwolmokw(omnfieuredwb.wtyew

omnfieuratimnwreeister)g 

Tyewwindmwwwatoydmewiswapplioablewwyenwpreoisewti inewiswneededg 

 Main characteristics 

 Configurable 7-bit down counter 
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 Configurable window selection  

 Configurable window interrupt  

 Structure block diagram 

Fieurew65wWindmwwWatoydmewStruoturewBlmokwDiaera  

 

 Functional description 

Enablewwindmwwwatoydmewti er,wandwtyewresetwomnditimnsware: 

⚫ Wyenwtyewomunterwomuntswdmwnwtmw0x39,wawresetwwillwbeweeneratedg 

⚫ Wyenwtyewomunterwvaluewiswereaterwtyanwtyewvaluewstmredwinwtyewwindmww

reeister,wifwtyewsmftwarewrelmadswtyewomunter,wawresetwwillwmoourg 

15.2.4.1 Enable the watchdog 

Afterwreset,wtyewwatoydmewiswalwa.swolmsedgwSettinewtyewWWDTENwbitwinwtyew

WWDT_CTRLwreeisterwtmw1wenableswtyewwatoydme,wandwolearinewitwtmw0wdisablesw

tyewwatoydmegwWyenwtyewwatoydmewiswinwtyewmffwstate,wtyewomunterwstmpswomuntinew

andwrevertswtmwtyewdefaultwvalueg  

15.2.4.2 Configuration Protection  

Interruptwenable,wpresoaler,wandwwindmwwomnfieuratimnwoanwmnl.wbewoyaneedw

wyenwtyewwatoydmewiswdisabledg  

15.2.4.3 Window mode 

WINwbitwstmreswtyewwindmwwvalue,wandwtyewfeedinewintervalwmfwtyewWWDTw

watoydmewiswaffeotedwb.wtyewWINwbitg w Ifwfeedinewmoourswwyenwtyewomuntwvaluewisw

ereaterwtyanwWIN,wawresetwwillwmoourg w Tyerefmre,wtyewfeedinewintervalw ustwbew

lesswtyanwmrwequalwtmwtyewWINwvalueg  

WWDT_INTER
FACE

CPU

INT

APB

WWDT_COUN
TER

wwdt_irq

WWDT_REG
ISTER

 wwdt_rest
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15.2.4.4 Feed the dog 

TyewWWDTwfeedinewaotimnwiswtmwdireotl.wlmadwtyewomuntwintmwtyewCNTwbitwmfwtyew

WWDT_CTRLwreeister,wandwtyewCNTwrestartswomuntinewfrm wtyewlmadedwvalue,wasw

symwnwinwtyewfieurewwyerewtyewwindmwwvaluewiswomnfieuredwasw0x0055g  

Fieurew66wTi 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_STSwreeisterg  

15.2.4.5 Direction for use 

 Configure the WWDT_CFG register to set the prescaler value, window 

value, and interrupt enable bit. 

 Configure the WWDT_CTRL register to set the watchdog enable and the 

down-counter count value. 

 Periodically load the CNT bit of the WWDT_CTRL register to feed the 

watchdog. The feeding operation must be within the window; otherwise, 

a reset will occur. 

 When the count reaches 0x40, the hardware will set the EWIFLG bit in 

the WWDT_STS register. If the interrupt enable is turned on, an interrupt 

will be generated to the CPU, the interrupt service routine will be called, 

and the counter value will be loaded to avoid reset; the software can 

write 0 to clear EWIFLG and the interrupt. 

 IWDT register address mapping 

Tablew40wIWDTwReeisterwMappine 

Register name Description Offset address 

IWDT_KEY Ke.wreeister 0x00 

IWDT_PSC Presoalewreeister 0x04 
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Register name Description Offset address 

IWDT_CNTRLD Cmunterwrelmadwreeister 0x08 

IWDT_STS Statuswreeister 0x0C 

 IWDT register functional description 

 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_CNTRLDwandw

IWDT_WINwreeisters 

Wyenw tyewsmftwarewwritesw0xAAAA,w itw eanswtmwexeoutewtyew relmadwomunter,w

andwawoertainwintervalwiswrequiredwtmwpreventwtyewwatoydmewfrm wresettineg 

Writew0xCCCCwtmwenablewtyewwatoydmew(tyewyardwarewwatoydmewiswunrestriotedw

b.wtyiswom  andwwmrd)g 

Tyewread-mutwvaluewisw0x0000g 

 Prescaler register (IWDT_PSC) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0007 

Field Name R/W Description 

31:3 Reserved 

2:0 PSC R/W 

PresoalerwFaotmrwCmnfieure 

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

reeister,w itw iswallmwedwtmwaooesswtyewreeister;w inwtyewprmoesswmfwwritinewtmwtyisw

reeister,wmnl.wwyenwPSCUFLG=0wfmrw IWDT_STSwreeister,woanwtyewpresoalerw

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

PSCUFLG=0,woanwtyewread-mutwvaluewmfwPSCwreeisterwbewvalidg 

000:wPSC=4 

001:wPSC=8 

010:wPSC=16 

011:wPSC=32 

100:wPSC=64 

101:wPSC=128 

110:wPSC=256 

111:wPSC=256 

 Counter reload register (IWDT_CNTRLD) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0FFF 

Field Name R/W Description 

31:12 Reserved 
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Field Name R/W Description 

11:0 CNTRLD R/W 

WatoydmewCmunterwRelmadwValuewSetup 

Itw suppmrtswwritewprmteotimnw funotimnw andwdefinesw tyewvaluew lmadedw tmw tyew

watoydmewomunterwwyenw0xAAAAw iswwrittenw tmw IWDT_KEYwreeister;w inw tyew

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

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

CNTUFLG=0winwIWDT_STSwreeister,woanwtyewreadwvaluewbewvalidg 

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

olmokwpresoalerwvalueg 

 Status register (IWDT_STS) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w0000 

 WWDT register address mapping 

Tablew41wWWDTwReeisterwAddresswMappine 

Register name Description Offset address 

WWDT_CTRL Cmntrmlwreeister 0x00 

WWDT_CFG Cmnfieuratimnwreeister 0x04 

WWDT_STS Statuswreeister 0x08 

 WWDT register functional description 

Tyesewperipyeralwreeisterswoanwbewmperatedwb.wyalfwwmrdw(16wbits)wmrwwmrdw(32w

bits)g 

 Control register (WWDT_CTRL) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w007F 

Field Name R/W Description 

31:8 Reserved 

Field Name R/W Description 

31:3 Reserved 

1 CNTUFLG R 

WatoydmewCmunterwRelmadwValuewUpdatewFlae 

Wyenwtyewomunterwrelmadwvaluewiswupdated,wsetw1wb.wyardware;wafterwtyew

omunterwrelmadwvaluewiswupdated,wolearw0wb.wyardware;wtyewomunterwrelmadw

valuewiswupdatedwmnl.wwyenwtyewCNTUFLGwbitwiswolearedwtmw0g 

0 PSCUFLG R 

WatoydmewPresoalerwValuewUpdatewFlae 

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

presoalerwfaotmrwiswupdated,wolearw0wb.wyardware;wtyewpresoalerwfaotmrwisw

updatedwmnl.wwyenwtyewPSCUFLGwbitwiswolearedwtmw0g 
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Field Name R/W Description 

7 WWDTEN R/S 

WindmwwWatoydmewEnable 

Tyiswbitwiswsetwtmw1wb.wsmftwarewandwoanwbewolearedwb.wyardwarewmnl.w

afterwresetgwWyenwWWDTEN=1,wWWDTwoanweeneratewawresetg 

0:wDisable 

1:wEnable 

6:0 CNT R/W 

Dmwnwomunter  

Cmnfieurablewwyenwenabled;wwyenwdisabled,wtyewomuntwrevertswtmwtyew

defaultwvaluew0x7Fg  

AwresetwwillwmoourwwyenwtyewomuntwvaluewiswereaterwtyanwWIND,wandwaw

resetwiswalsmwtrieeeredwwyenwtyewT6wbitwmfwtyewomuntwisw0g 

Nmte:wWyenwwritinewtmwtyewWWDT_CTRLwreeister,walwa.swsetwtyewT6wbitw

tmw'1'wtmwavmidwanwi  ediatewresetg 

 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:wAnw interruptw isw eeneratedw wyenw tyew omunterw valuew reaoyesw 0x40;w tyisw

interruptwoanwmnl.wbewomnfieuredwwyenwWWDTwiswnmtwenabledg  

8:7 TBPSC R/W 

Ti erwBasewPresoalerwFaotmrwCmnfieure 

Dividewtyewfrequeno.wmnwtyewbasiswmfwPCLK1/4096 

00:wNmwfrequeno.wdivisimn 

01:w2wfrequeno.wdivisimn 

10:w4wfrequeno.wdivisimn 

11:w8wfrequeno.wdivisimn 

Tyiswpresoalerwoanwmnl.wbewomnfieuredwwyenwWWDTwiswnmtwenabledg  

6:0 WIN R/W 

WindmwwValuewSetup 

Tyiswwindmwwvaluewisw7wbits,wwyioywiswusedwtmwom parewwitywtyewdmwnwomuntergw

Tyiswwindmwwvaluewoanwmnl.wbewomnfieuredwwyenwWWDTwiswnmtwenabledg  

 Status register (WWDT_STS) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:1 Reserved 

0 EWIFLG RC_W0 

Earl.wWakeupwInterruptwOoourwFlae 

0:wNmtwmoourred 

1:wWyenwtyewomunterwvaluewreaoyesw0x40,wsetw1wb.wyardware;w ifw tyew

interruptwiswnmtwenabled,wtyewbitwwillwalsmwbewsetwtmw1g 

Itwoanwbewolearedwb.wwritinew0wb.wsmftwarewWritinew1wtmwtyiswbitwiswinvalidg 
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 Universal asynchronous receiver/transmitter 

(UART) 

 Full Name and Abbreviation Description of Terms 

Tablew42wFullwNa ewandwAbbreviatimnwDesoriptimnwmfwTer s 

Full name in English English abbreviation 

ClearwtmwSend CTS 

RequestwtmwSend RTS 

MmstwSienifioantwBit MSB 

LeastwSienifioantwBit LSB 

Guard GRD 

Overrun OVR 

 Introduction 

UARTw(universalwas.noyrmnmuswreoeiverwtrans itter)wiswawserialwom  unioatimnw

devioewtyatwoanwflexibl.wexoyaneewfull-duplexwandwyalf-duplexwdatawwitywexternalw

devioes,wandw eetswtyewrequire entswmfwexternalwdevioeswfmrwindustr.wstandardw

NRZwas.noyrmnmuswserialwdatawfmr atgwUARTwalsmwprmvideswawwidewraneewmfw

baudwratewandwsuppmrtsw ultiprmoessmrwom  unioatimng 

UARTwnmtwmnl.wsuppmrtswtyewstandardwas.noyrmnmuswtransoeiverw mdewbutwalsmw

suppmrtsws.noyrmnmuswmne-wa.wom  unioatimnwandwsm ewmtyerwserialwdataw

exoyaneew mdes,wsuoywaswLINwprmtmomlw mdeg  

UARTwalsmwsuppmrtswDMAwfunotimnwtmwrealizewyiey-speedwdatawom  unioatimng 

 Main characteristics 

 Full-duplex asynchronous communication 

 Single-line half-duplex communication 

 NRZ standard format 

 Characteristics of programmable serial port: 

⚫ Datawbit:w8wmrw9wbits 

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

⚫ Suppmrtw1wandw2wstmpwbits 

 Check control 

⚫ Trans itwtyewoyeokwbit 
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⚫ Cyeokwtyewreoeivedwdata 

 Supports 16x oversampling rate  

 Independent transmitter and receiver enable bit 

 Independent signal polarity control transmitter and receiver 

 Can switch TX/RX pins 

 Programmable baud rate generator, with the baud rate up to 2.5Mbits 

 Automatic baud rate detection 

 Synchronous transmission mode 

 Generation and detection of LIN break frame 

 Receive frame error detection  

 1/16 bit noise detection  

 DMA can be used for continuous communication 

 Status flag bit: 

⚫ Trans issimnwdeteotimnwflae:wTyewtrans itwreeisterwiswe pt.,wtyew

reoeivewreeisterwiswnmtwe pt.,wandwtrans issimnwiswom pleted 

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

errmr 

 Multiple interrupt sources: 

⚫ Tyewtrans itwreeisterwiswe pt. 

⚫ Trans issimnwom pleted 

⚫ Tyewreoeivewreeisterwiswnmtwe pt. 

⚫ Parit.woyeokwerrmr 

⚫ LINwtrans issimnwomllisimnwdeteotimn  

⚫ LINwbreakwdeteotimn 

⚫ Nmisewerrmr 

⚫ Overrunwerrmr 

⚫ Fra ewerrmr 

⚫ Failedwtmwreoeivewinterruptwmnwti e 
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 Structure block diagram 

Fieurew67wStruoturewBlmokwDiaera  
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

 

 Functional description 

Tablew43wUARTwPinwDesoriptimn 

Pin Type Description 

UART_RX Input Datawreoeivine 

UART_TX 

Output 

I/Ow(sinele-linew mde/s artw

oardw mde) 

Datawtrans issimn 

Wyenwtyewtrans itterwiswenabledwandwdmeswnmtw

trans itwdata,wtyewdefaultwiswyiey 

UART_CK Output Clmokwmutput 

UART_nRTS Input Requestwtmwsendwinwyardwarewflmwwomntrmlw mde 

UART_nCTS Output Clearwtmwsendwinwyardwarewflmwwomntrmlw mde 

UART_DE Input 
Drivewenablewaotivatinewexternalw

trans itter/reoeiver 

 Single-line half-duplex communication 

HDENwbitwmfwUART_CTRL3wreeisterwdeter ineswwyetyerwtmwenterwtyewsinele-linew

yalf-duplexw mdeg 

WyenwUARTwenterswsinele-linewyalf-duplexw mde: 

⚫ TyewCLKENwbitwandwLINMENwbitwinwtyewUART_CTRL2wreeisterw ustwbew

olearedwtmw0g  

⚫ RXwpinwiswdisabledg 
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⚫ TXwpinwsymuldwbewomnfieuredwaswmpen-drainwmutputwandwomnneotedwwityw

RXwpinwinsidewtyewoyipg 

⚫ Trans ittinewdatawandwreoeivinewdatawoanwnmtwbewoarriedwmutwatwtyew

sa ewti egwTyewdatawoannmtwbewreoeivedwbefmrewtye.warewtrans ittedgw

Tmwreoeivewdata,wenablewreoeivinewoanwbewturnedwmnwmnl.wafterwTXCFLGw

bitwmfwUART_STSwreeisterwiswsetwtmw1g 

⚫ Ifwtyerewiswdatawomllisimnwmnwtyewbus,wsmftwarewiswrequiredwtmw anaeew

tyewdistributedwom  unioatimnwprmoessg 

 Frame format 

Tyewfra ewfmr atwmfwdatawfra ewiswomntrmlledwb.wUART_CTRL1wreeister 

⚫ DBLCFGwbitwomntrmlswtyewoyaraoterwlenety,wwyioywoanwbewsetwtmw8wmrw9w

bits 

⚫ TyewPCENwbitwomntrmlswwyetyerwtmwenablewtyewoyeokwbit 

⚫ TyewPCFGwbitwomntrmlswtyewoyeokwbitwtmwdeter inewifwitwiswmddwmrweven 

Tablew44wUARTwFra ewFmr at 

DBLCFG bit PCEN bit UART data frame 

0 0 Startwbit+8-bitwdata+stmpwbit 

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

1 0 Startwbit+9-bitwdata+stmpwbit 

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

Configurable stop bit 

2wdifferentwstmpwbitswoanwbewomnfieuredwtyrmueywSTOPCFGwbitwmfwUART_CTRL2w

reeisterg 

⚫ 1wstmpwbit:wTyewdefaultwstmpwbit 

⚫ 2wstmpwbits:wUsedwinwnmr alw mde,wandwsinele-linew mde 

Check bit 

PCFGwbitwmfwUART_CTRL1wdeter ineswtyewparit.woyeokwbit;wwyenwPCFG=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

UART_CTRL1wreeister,wandwtyewoyeokwbitwwillwreplaoewtyewMSBwbitwmfw

tyewdatawandwbewtrans ittedg 

⚫ Parit.woyeok: 

- Ifwtyewparit.woyeokwfails,wtyewPEFLGwflaewbitwmfwUART_STSwreeisterw

willwbewsetg 
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- Ifwtyewoyeokwomntrmlwiswenabled,womrrespmndinewinterruptwwillwbew

trieeeredgwWritew1wtmwtyewPECLRwbitwmfwUART_INTFCLRwreeister,w

andwPEFLGwflaewbitwoanwbewolearedg 

 Transmitter 

WyenwTXENwbitwmfwtyewreeisterwUART_CTRL1wiswset,wtyewtrans itwsyiftwreeisterw

willwmutputwdatawtyrmueywTXwpinwandwtyewomrrespmndinewolmokwpulseswwillwbew

mutputwtyrmueywCKwping 

16.5.3.1 Character transmission 

Durinewtrans issimnwperimdwmfwUART,wtyewleastwsienifioantwbitwmfwtyewdatawwillwbew

 mvedwmutwb.wTXwpinwfirstgwInwtyisw mde,wUART_TXDATAwreeisterwyaswawbufferw

betweenwtyewinternalwbuswandwtyewtrans itwsyiftwreeisterg 

Awdatawfra ewiswom pmsedwmfwtyewstartwbit,woyaraoterwandwstmpwbit,wsmwtyerewiswaw

lmw-levelwstartwbitwinwfrmntwmfweaoywoyaraoter;wtyenwtyerewiswawyiey-levelwstmpwbitw

wymsewnu berwiswomnfieurableg 

Transmission configuration steps 

 Set UEN bit of UART_CTRL1 register to enable UART 

 Decide the word length by setting DBLCFG bit of UART_CTRL1 register 

 Decide the number of stop bits by setting STOPCFG bit of 

UART_CTRL2 register 

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

UART_CTRL3 register 

 Set the baud rate of communication in UART_BR register 

 Enable TXEN bit in UART_CTRL1 register, and transmit an idle frame 

 Write data to UART_TXDATA register (if DMA is not enabled, repeat 

step 7 for each byte to be transmitted) 

 Wait for TXCFLG bit of UART_STS register to be set to 1, indicating 

transmission completion 

Nmte:wTXENwbitwoannmtwbewresetwdurinewdatawtrans issimn;wmtyerwise,wtyewdatawmnwTXwpinwwillwbew

destrm.ed,wwyioywiswbeoausewifwtyewbaudwrateweeneratmrwstmpswomuntine,wtyewdatawbeinewtrans ittedwwillwbew

lmstg 

16.5.3.2 Single-byte communication 

TXBEFLGwbitwoanwbewolearedwtmw0wb.wwritinewtmwUART_TXDATAwreeistergwWyenw

tyewTXBEFLGwbitwiswsetwb.wyardware,wtyewsyiftwreeisterwwillwreoeivewtyewdataw

transferredwfrm wtyewdatawtrans itwreeister,wtyenwtyewdatawwillwbewtrans itted,wandw

tyewdatawtrans itwreeisterwwillwbewolearedgwTyewnextwdatawoanwbewwrittenwinwtyew
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datawreeisterwwitymutwmverwritinewtyewprevimuswdatag 

 If TXBEIEN in UART_CTRL1 register is set to 1, an interrupt will be 

generated. 

 If UART is in the state of transmitting data, write to the data register to 

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

register at the end of the current data transmission. 

 If UART 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. 

 When a data transmission is completed and TXBEFLG bit is set, 

TXCFLG bit will be set to 1; at this time if TXCIEN bit in UART_CTRL1 

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

 After the last data is written to the UART_TXDATA register, before 

entering the low-power mode or before disabling the UART module, wait 

to set TXCFLG to 1. 

16.5.3.3 Break frame 

Tyewbreakwfra eswarewreeardedwtmwallwreoeivew'0'wwityinwmnewfra ewperimdgwOnew

breakwfra ewoanwbewtrans ittedwb.wsettinewtyewTXBFwbitwmfwUART_CTRL1w

reeister,wandwtyewlenetywmfwtyewbreakwfra ewiswdeter inedwb.wtyewDBLCFGwbitwmfw

UART_CTRL1wreeistergwIfwtyewTXBFwbitwiswset,wafterwom pletimnwmfwtrans issimnwmfw

ourrentwdata,wtyewTXwlinewwillwtrans itwawbreakwfra e,wandwafterwom pletimnwmfw

trans issimnwmfwbreakwfra e,wtyiswbitwwillwbewresetgwAtwtyewendwmfwtyewbreakwfra e,w

tyewtrans itterwinsertswmnewmrwtwmwstmpwbitswtmwrespmndwtmwtyewstartwbitg 

Nmte:wIfwtyewTXBFwbitwiswresetwbefmrewtrans issimnwmfwtyewbreakwfra ewstarts,wtyewbreakwfra ewwillwnmtwbew

trans ittedgwTmwtrans itwtwmwomnseoutivewbreakwfra es,wtyewTXBFwbitwsymuldwbewsetwafterwtyewstmpwbitwmfw

tyewprevimuswdisomnneotimnws. bmlg 

16.5.3.4 Idle frame 

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

fmllmwedwb.wtyewstartwbitwmfwtyewnextwfra ewomntaininewtyewdatagwSetwTXENwbitwmfw

UART_CTRL1wreeisterwtmw1wandwmnewidlewfra ewoanwbewtrans ittedwbefmrewtyew

firstwdatawfra eg 

 Receiver 

16.5.4.1 Character receiving 

DurinewreoeivinewperimdwmfwUART,wRXwpinwwillwfirstwintrmduoewtyewleastwsienifioantw

bitwmfwtyewdatagwInwtyisw mde,wUART_RXDATAwreeisterwyaswawbufferwbetweenwtyew

internalwbuswandwtyewreoeivewsyiftwreeistergwTyewdatawiswtrans ittedwtmwtyewbufferw

bitwb.wbitgwWyenwfull.wreoeivinewtyewdata,wtyewomrrespmndinewreoeivewreeisterwiswnmtw

e pt.,wtyenwtyewuserwoanwreadwUART_RXDATAg 
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Receiving configuration steps 

 Set UEN bit of UART_CTRL1 register to enable UART 

 Decide the word length by setting DBLCFG bit of UART_CTRL1 register 

 Decide the number of stop bits by setting STOPCFG bit of 

UART_CTRL2 register 

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

UART_CTRL3 register 

 Set the baud rate of communication in UART_BR register 

 Set RXEN bit of UART_CTRL1 to enable receiving 

Nmte: 

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

will be lost. 

 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. 

 When data is transferred from the shift register to UART_RXDATA register, the RXBNEFLG 

bit of UART_STS will be set by hardware. 

 An interrupt will be generated if RXBNEIEN bit is set. 

 In single-buffer mode, the RXBNEFLG bit can be cleared by reading UART_RXDATA 

register by software or by writing 0. 

 In multi-buffer mode, after each byte is received, the RXBNEFLG bit of UART_STS 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,wUARTwwillwyandlewitwaswreoeivinewaw

fra ewerrmrg 

16.5.4.3 Idle frame 

Wyenwtyewreoeiverwreoeiveswanwidlewfra e,wUARTwwillwyandlewitwaswreoeivinewanw

mrdinar.wdatawfra e;wifwIDLEIENwbitwmfwUART_CTRL1wiswset,wanwinterruptwwillwbew

eeneratedg 

16.5.4.4 Select the clock source 

Tyewolmokwsmuroew ustwbewseleotedwb.wolmokwomntrmlws.ste wbefmrewUARTwisw

enabled 

 The clock source shall be selected according to the transmission speed 

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

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

smuroegwUARTwsymuldwbewenabledwbefmrewtyewolmokwsmuroewiswseleotedg 

⚫ WyenwUARTwadmptswdual-olmokwdm ainwmrwwakeswupwtyewstmpw mde,w

PCLK,wHSICLKwmrwSYSCLKwoanwbewusedwaswtyewolmokwsmuroe;w

mtyerwise,wtyewolmokwsmuroewiswPCLKg 

⚫ IfwLSICLKwiswseleotedwaswtyewolmokwsmuroe,wUARTwoanwreoeivewdataw

evenwinwlmw-pmwerw mdegwItwoanwseleotwaoomrdinewtmwtyewreoeivedwdataw

andwwake-upw mde,wandwwakewupwMCUwwyenwneoessar.,wsmwtyatwDMAw

oanwreadwtyewreoeivedwdatag 

⚫ Tyewreoeiverwrealizeswtyewdatawreomver.wmfwdifferentwmversa plinew

teoynmlmeieswomnfieuredwb.wuserswtmwdistineuisywvalidwinom inewdataw

andwnmises,wwyioywrequireswawtrade-mffwbetweenwtyew axi u w

om  unioatimnwspeedwandwnmise/olmokwinaoourao.wi  unit.g 

16.5.4.5 Overrun error 

WyenwRXBNEFLGwbitwmfwUART_STSwreeisterwiswsetwtmw1wandwawnewwoyaraoterwisw

reoeivedwatwtyewsa ewti e,wanwmverrunwerrmrwwillwbewoausedgwOnl.wafterwRXENwisw

reset,woanwtyewdatawbewtransferredwfrm wtyewsyiftwreeisterwtmwRXDATAwreeistergw

Afterwtyewb.tewiswreoeived,wtyewRXBNEFLGwbitwwillwbewsetwtmw1gwTyiswbitwneedswtmw

bewresetwbefmrewreoeivinewtyewnextwdatawmrwservioinewtyewprevimuswDMAwrequest;w

mtyerwise,wanwmverrunwerrmrwwillwmoourg 

When an overrun error occurs 

⚫ TyewOVREFLGwbitwmfwUART_STSwiswsetwtmw1 

⚫ TyewdatawinwRXDATAwreeisterwwillwnmtwbewlmst 

⚫ Tyewdatawinwtyewsyiftwreeisterwprevimusl.wreoeivedwwillwbewmverwritten,w

butwtyewdatawreoeivedwlaterwwillwnmtwbewsaved 

⚫ IfwRXBNEIENwbitwmrwERRIENwbitwmfwUART_CTRL1wiswset,wanwinterruptw

willwbeweenerated 

⚫ WyenwOVREFLGwbitwiswset,witw eanswtyerewarewdatawlmstgwTyerewarewtwmw

pmssibilities: 

- WyenwRXBNEFLG=1,wtyewprevimuswvalidwdatawiswstillwmnwRXDATAw

reeister,wandwoanwbewread 

- WyenwRXBNEFLG=0,wtyerewiswnmwvalidwdatawinwRXDATAwreeister 

⚫ TyewOVREFLGwbitwoanwbewresetwb.wreadinewUART_STSwandw

UART_RXDATAwreeisters 

16.5.4.6 Noise error 

Wyenwnmisewiswdeteotedwinwtyewreoeivinewprmoesswmfwtyewreoeiver: 

⚫ SetwNEFLGwflaewmnwtyewrisinewedeewmfwRXBNEFLGwbitwmfwUART_STSw

reeister 

⚫ Invalidwdatawiswtrans ittedwfrm wtyewsyiftwreeisterwtmwUART_RXDATAw

reeister 
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⚫ Inwsinele-wb.tewom  unioatimn,wnmwinterruptwwillwbeweenerated,wbutwinw

 ulti-bufferwom  unioatimn,wanwinterruptwwillwbeweeneratedwb.wsettinew

tyewERRIENwbitwmfwUART_CTRL3wreeister 

16.5.4.7 Frame error 

Ifwtyewstmpwbitwiswnmtwreoeivedwandwreomenizedwatwtyewexpeotedwreoeivinewti ewduew

tmwexoessivewnmisewmrwlaokwmfws.noyrmnizatimn,wawfra ewerrmrwwillwbewdeteotedg 

Wyenwawfra ewerrmrwiswdeteotedwb.wtyewreoeiverwinwtyewreoeivinewprmoess: 

⚫ SetwtyewFEFLGwbitwmfwUART_STSwreeister 

⚫ Invalidwdatawiswtrans ittedwfrm wtyewsyiftwreeisterwtmwUART_RXDATAw

reeister 

⚫ Inwsinele-wb.tewom  unioatimn,wnmwinterruptwwillwbeweenerated,wbutwinw

 ulti-bufferwom  unioatimn,wanwinterruptwwillwbeweeneratedwb.wsettinew

tyewERRIENwbitwmfwUART_CTRL3wreeister 

 TX and RX pin swap  

TyewTX/RXwpinwfunotimnswoanwbewswappedwb.wenablinewtyewSWAPENwbitwinwtyew

UART_CTLR1wreeistergwAfterwenabline,wtyewfunotimnswmfwtyewTXwandwRXwpinswarew

swapped 

 Baud rate generator 

Tyewbaudwratewdividerwfaotmrw(UARTDIV)wiswaw16-dieitwnu berwomnsistinewmfw12-

dieitwinteeerwpartwandw4-dieitwdeoi alwpartgwItswrelatimnsyipwwitywtyews.ste wolmok: 

Baudwrate=fCK/(16×UARTDIV) 

AfterwwritinewtmwUART_BR,wtyewbaudwratewomunterwwillwbewreplaoedwb.wtyewneww

valuewmfwtyewbaudwratewreeisterg w Tyerefmre,wtyewvaluewmfwtyewbaudwratewreeisterw

oannmtwbewoyaneedwdurinewom  unioatimng w UARTw ustwbewenabledwafterwtyew

s.ste wolmokwiswenabledwinwtyewolmokwomntrmlwunitg  

Tablew45wBaudwRatewErrmrwCaloulatimnw(UART_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% 
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 Automatic baud rate detection 

Wyenwawoyaraoterwiswreoeived,wUARTwoanwdeteotwandwautm atioall.wsetwtyewvaluew

mfwtyewUART_BRwreeistergwAutm atiowbaudwratewdeteotimnwfunotimnswwyenwtyew

om  unioatimnwspeedwmfwtyews.ste wiswunknmwn,wtyewolmokwsmuroewwitywlmww

preoisimnwiswused,wmrwtyewolmokwdeviatimnwiswnmtw easuredwtmwmbtainwtyewomrreotwbitw

rategwTyewolmokwsmuroew ustwbewom patiblewwitywtyewexpeotedwom  unioatimnw

speedg 

Awnmn-zermwbaudwratew ustwbewwrittenwfmrwinitializatimn;womnfir wtyewoyaraoterw

omntent,wandwtyenwenablewautm atiowbaudwratewdeteotimngwABRDCFGwbitwmfw

UART_CTRL2wreeisterwoanwbewsetwtmwseleotwtyewoyaraoterwomntent,wandwtyew

pmssiblewoyaraoterwomntentwisw0x55wmrw0x155gwFirstwdeteotwtyewbaudwratewmfwtyew

startwbit,wtyenwdeteotwtyewbaudwratewatwtyewendwmfwBitw0wdata,wandwfinall.wdeteotwtyew

baudwratewatwtyewendwmfwBitw6wdatagwTakewsa pleswmfwBitw0,wbitsw1wtmw6wandwBitw6w

respeotivel.gwDurinewtyewautm atiowbaudwratewdeteotimnwprmoess,wtyewreoeivedw

oyaraoterwfra ewwillwbewoyeokedgwIfwtyewfinalwoyeokwresultwiswnmtwtyewexpeotedw

valuewmfw0x55,wanwautm atiowbaudwratewdeteotimnwerrmrwwillwbeweenerated;w

 eanwyile,wifwtyewupdatedwbaudwratewvaluewiswnmtwbetweenw16wandw65535,wanw

autm atiowbaudwratewdeteotimnwerrmrwwillwalsmwbeweeneratedg  

ABRDENwbitwmfwUART_CTRL2wreeisterwdeter ineswwyetyerwtmwenablewautm atiow

baudwratewdeteotimngwAfterwtyewautm atiowbaudwratewdeteotimnwiswenabled,wwaitwfmrw

tyewfirstwoyaraoterwmnwRXwlinegwAfterwdeteotimn,wtyewABRDFLGwflaewbitwmfw

UART_STSwreeisterwwillwbewsetg 

Nmte: 

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

value may be damaged and the ABRDEFLG flag bit will be set. This situation can also 

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

 RXBNEFLG interrupt will be generated after detection. 

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

(writing a 0). 

 UART cannot be disabled during automatic baud rate detection; otherwise, the BR value 

may be damaged. 

 LIN mode 

LINMENwbitwmfwUART_CTRL2wreeisterwdeoideswwyetyerwtmwenterwLINw mdeg 

WyenwenterinewLINw mde: 

⚫ Eaoywdatawfra ewinoludesw8wdatawbitswandw1wstmpwbit 

⚫ TyewCLKENwbitwandwSTOPCFwbitwmfwUART_CTRL2wreeisterwandwIRENw

bit,wHDENwbitwandwSCENwbitwmfwUART_CTRL3wreeisterwneedwtmwbew

olearedwtmw0g 



 

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 194 

InwLINw asterw mde,wUARTwoanweeneratewbreakwfra e,wandwtyewdeteotimnwlenetyw

mfwbreakwfra ewoanwbewsetwtmw10wmrw11wbitswtyrmueywLBDLCFGwbitwmfw

UART_CTRL2gwTyewbreakwfra ewdeteotimnwoirouitwiswindependentwmfwUARTw

reoeiver,wandwwyetyerwinwidlewstatewmrwinwdatawtrans issimnwstate,wRXwpinwoanw

deteotwtyewbreakwfra e,wandwtyewLBDFLGwbitwmfwUART_STSwreeisterwiswsetwtmw1;w

atwtyiswti e,wifwtyewLBDIENwbitwmfwUART_CTRL2wiswenabled,wanwinterruptwwillwbew

eeneratedg 

Detection of break frame in idle state 

Inwidlewstate,wifwawbreakwfra ewiswdeteotedwmnwRXwpin,wtyewreoeiverwwillwreoeivewaw

datawfra ewmfw0wandweeneratewFEFLGwerrmrg 

Fieurew68wBreakwFra ewDeteotimnwinwIdlewState 

RX

FEFLG

Data 1 Data 2
Idle 
frame

Data 3Break frame Data 4

USART_DATA Data 1 0x00 Data 4Data 2 Data 3

LBDFLG

Data 5

 

Detection of break frame in data transmission state 

Inwtyewprmoesswmfwdatawtrans issimn,wifwtyewRXwpinwdeteotswtyewbreakwfra e,wtyew

ourrentl.wtrans ittedwdatawfra ewwillweeneratewFEFLGwerrmrg 

Fieurew69wBreakwFra ewDeteotimnwinwDatawTrans issimnwState 

RX

FEFLG

Data 1
Data 
2

Data 3Break frame Data 4

USART_DATA Data 1 Data 3Data 2 Data 4

LBDFLG

Data 
2

 

 DMA multi-buffer communication 

Tmwreduoewtyewburdenwmfwprmoessmrs,wUSARTwoanwaooesswtyewdatawbufferwinwDMAw

 mdeg 
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Transmission in DMA mode 

TyewDMATXENwbitwmfwUSART_CTRL3wreeisterwdeter ineswwyetyerwtmwtrans itwinw

DMAw mdegwWyenwtrans ittinewb.wDMA,wtyewdatawinwtyewdesienatedwSRAMwwillw

bewtrans ittedwtmwtyewbufferwb.wDMAg 

Cmnfieuratimnwstepswmfwtrans issimnwb.wDMA: 

 Clear the TXCFLG flag bit of USART_STS register to 0 

 Set the address of SRAM memory storing data as DMA source address 

 Set the address of USART_TXDATA register as DMA destination 

address 

 Set the number of data bytes to be transmitted 

 Set channel priority 

 Set interrupt enable 

 Enable DMA channel 

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

transmission completion 

Receive by DMA 

TyewDMARXENwbitwmfwUSART_CTRL3wreeisterwdeter ineswwyetyerwtmwreoeivewb.w

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

reoeivewbufferwwillwbewtrans ittedwtmwtyewdesienatedwSRAMwareawb.wDMAg 

Cmnfieuratimnwstepswmfwreoeivinewb.wDMA: 

 Set the address of USART_RXDATA register as DMA source address 

 Set the address of SRAM memory storing data as DMA destination 

address 

 Set the number of data bytes to be transmitted 

 Set channel priority 

 Set interrupt enable 

 Enable DMA channel 

 Interrupt request 

Tablew46wUARTwInterruptwRequest 

Interrupt event Event flag bit Enable bit 

Tyewreoeivewreeisterwiswnmtwe pt. RXBNEFLG 
RXBNEIEN 

Overrunwerrmr OVREFLG 
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Interrupt event Event flag bit Enable bit 

Idlewlinewiswdeteoted IDLEFLG IDLEIEN 

Parit.woyeokwerrmr PEFLG PEIEN 

LINwbreakwerrmr LBDFLG LBDIEN 

ReoeivinewerrmrwinwDMAw

 mde 

Nmisewerrmr NEFLG 

ERRIEN Overrunwerrmr OVREFLG 

Fra ewerrmr FEFLG 

Errmrwmfwfailinewtmwreoeivewmnwti e RXTOFLG RXTOIEN 

Datawtrans itwreeisterwiswe pt. TXBEFLG TXBEIEN 

Trans issimnwom pleted TXCFLG TXCIEN 

Autm atiowbaudwratewerrmrwflae ABRDEFLG ADREIEN 

Autm atiowbaudwratewom pletimnwflae ABRDFLG ABRCIEN 

AllwinterruptwrequestswmfwUARTwarewomnneotedwtmwtyewsa ewinterruptwomntrmller,w

andwtyewinterruptwrequestswyavewlmeioalwmrwrelatimnwbefmrewtye.warewtrans ittedwtmw

tyewinterruptwomntrmllerg 

Fieurew70wUARTwInterruptwMappine 

RXBNEFLG
OVREFLG

IDLEFLG
IDLEIEN

PEFLG
PEIEN

LBDFLG
LBDIEN

NEFLG
OVREFLG

FEFLG ERRIEN

USART 
interrupt

Transmit 
interrupt

Receive interrupt
Or

RXBNEIEN

CMFLG
CMIEN

RXTOFLG
RXTOIEN

EOBFLG
EOBIEN

WSMFLG
WSMIEN

TXBEFLG
TXBEIEN
TXCFLG
TXCIEN

ABRDEFLG
ADREIEN

Or

ABRDFLG
ADRCIEN
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 Comparison of UART supporting functions 

Tablew47wCm parismnwmfwUARTwSuppmrtinewFunotimns 

UART mode UART1 UART2 UART3 UART4 

Halfwduplexw(sinele-linew mde) √ √ √ √ 

Mmdewsuppmrtinewautm atiowbaudw

ratewdeteotimnw  
4 4 — — 

Multiprmoessmrwom  unioatimn √ √ √ √ 

Dualwolmokwdm ainwandwwake-upw

frm wstmpw mde 
√ √ — — 

S.noyrmnizatimn √ √ √ √ 

LIN √ √ — — 

S artwoard √ √ — — 

IrDA √ √ — — 

Hardwarewflmwwomntrml √ √ √ √ 

RS485wdrivewenable √ √ √ √ 

Multi-bufferwom  unioatimnw(DMA) √ √ √ √ 

Reoeivinewti emutwinterrupt √ √ — — 

MmdBuswom  unioatimn √ √ — — 

Nmte: 

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

 Register address mapping 

Tablew48wUARTwReeisterwAddresswMappine 

Register name Description Offset address 

UART_STS Statuswreeister 0x00 

UART_DATA Datawreeister 0x04 

UART_BR Baudwratewreeister 0x08 

UART_CTRL1 Cmntrmlwreeisterw1 0x0C 

UART_CTRL2 Cmntrmlwreeisterw2 0x10 

UART_CTRL3 Cmntrmlwreeisterw3 0x14 

UART_RXTO Reoeivewti emutwreeister 0x1C 

 Register functional description 

 Interrupt and status register (UART_STS) 

Offsetwaddress:w0x00 
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Resetwvalue:w0x0000w00C0 

Field Name R/W Description 

31:13 Reserved 

12 ABRDEFLG RC_W0 

AutmwBaudwRatewDeteotimnwErrmrwFlae 

0:wNmwautm atiowbaudwratewdeteotimnwerrmr 

1:wAutm atiowbaudwratewdeteotimnwerrmrw(baudwratewexoeedinewtyew

raneewmfw16~65535wmrwreoeivinewdatawerrmr) 

Setwtmw1wb.wyardware;wolearedwtmw0wb.wsmftwarew(writinew0wtmwtyisw

bit)g  

11 ABRDFLG RC_W0 

AutmwBaudwRatewDeteotimnwFlae 

0:wAutm atiowbaudwratewdeteotimnwiswnmtwom pleted 

1:wAutm atiowbaudwratewdeteotimnwiswom pleted 

Setwtmw1wb.wyardware;wolearedwtmw0wb.wsmftwarew(writinew0wtmwtyisw

bit)g  

10 RXTOFLG RC_W0 

ReoeiverwTi emutwFlae 

0:wNmtwti edwmut 

1:wTi edwmut 

Ifwnmwstartwbitwiswdeteotedwwityinwtyewduratimnwsetwb.wtyewRXTOwbit,w

itwiswsetwtmw1wb.wyardware;wolearedwtmw0wb.wsmftwarew(writinew0wtmw

tyiswbit)g  

9 Reserved 

8 LBDFLG RC_W0 

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.wwritinewtmwtyewUART_DATAwreeisterg  

6 TXCFLG RC_W0 

Trans itwDatawCm pletewFlae 

0:wTrans ittinewdatawiswnmtwom pleted 

1:wTrans ittinewdatawiswom pleted 

Setwtmw1wb.wyardwarewwyenwtyewlastwfra ewmfwdatawtrans issimnwisw

om pletedwandwTXBEFLGwiswset;wolearedwtmw0wb.wsmftwarewb.wfirstw

readinewtyewUART_STSwreeisterwandwtyenwwritinewtmwtyew

UART_DATAwreeister,wmrwb.wwritinew0wtmwtyiswbitg w Tyiswolearinew

prmoedurewiswmnl.wreom  endedwinw ulti-bufferwom  unioatimng  

5 RXNEFLG RC_W0 

ReoeivewDatawReeisterwNmtwE pt.wFlae 

0:wTyewreoeivewdatawreeisterwiswe pt. 

1:wTyewreoeivewdatawreeisterwiswnmtwe pt. 

Setwtmw1wb.wyardwarewwyenwtyewdatawreeisterwreoeiveswdataw

transferredwfrm wtyewreoeivewsyiftwreeister;wolearedwtmw0wb.w

smftwarewb.wreadinewtyewUART_DATAwreeisterwmrwwritinew0wtmwtyisw

bitg w Tyiswolearinewprmoedurewiswmnl.wreom  endedwinw ulti-

bufferwom  unioatimng  
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Field Name R/W Description 

4 IDLEFLG R 

IDLEwLinewDeteotedwFlae 

0:wIdlewbuswiswnmtwdeteoted 

1:wIdlewbuswiswdeteoted 

Setwtmw1wb.wyardwarewwyenwanwidlewbuswiswdeteoted;wolearedwtmw0w

b.wfirstwreadinewtyewUART_STSwreeisterwandwtyenwreadinewtyew

UART_DATAwreeisterg w Tyiswbitwwillwnmtwbewsetwyieywaeainwuntilw

RXBNEFLGwiswsetg  

3 OVREFLG R 

OverrunwErrmrwOoourwFlae 

0:wNmwmverrunwerrmr 

1:wOverrunwerrmrwiswdeteoted 

Setwtmw1wb.wyardwarewwyenwRXBNEFLGwiswsetwandwtyewdatawinw

tyewsyiftwreeisterwiswtmwbewtransferredwtmwtyewreoeivewreeister;w

olearedwtmw0wb.wfirstwreadinewtyewUART_STSwreeisterwandwtyenw

readinewtyewUART_DATAwreeisterg  

2 NEFLG R 

NmisewErrmrwOoourwFlae 

0:wNmwnmise 

1:wNmisewiswdeteoted 

Setwtmw1wb.wyardwarewwyenwawnmisewerrmrwmoours;wolearedwtmw0wb.w

firstwreadinewtyewUART_STSwreeisterwandwtyenwreadinewtyew

UART_DATAwreeisterg  

Tyiswbitwdmeswnmtweeneratewanwinterruptwbeoausewitwappearsw

tmeetyerwwitywRXNE,wandwtyewyardwareweenerateswanwinterruptw

wyenwtyewRXNEwflaewiswsetg  

Inw ulti-bufferwom  unioatimnw mde,wifwtyewERRIENwbitwiswset,wanw

interruptwisweeneratedwwyenwtyewNEFLGwflaewiswsetg  

1 FEFLG R 

Fra ewErrmrwOoourwFlae 

0:wNmwfra ewerrmr 

1:wFra ewerrmrwmrwbreakws. bmlwiswdeteoted 

Setwtmw1wb.wyardwarewwyenwaws.noyrmnizatimnwerrmr,wexoessivew

nmise,wmrwbreakwoyaraoterwmoours;wolearedwtmw0wb.wfirstwreadinew

tyewUART_STSwreeisterwandwtyenwreadinewtyewUART_DATAw

reeisterg  

Tyiswbitwdmeswnmtweeneratewanwinterruptwbeoausewitwappearsw

tmeetyerwwitywRXNE,wandwtyewyardwareweenerateswanwinterruptw

wyenwtyewRXNEwflaewiswsetg  

Ifwtyewourrentl.wtrans ittedwdataweenerateswbmtywawfra ewerrmrw

andwanwmverrunwerrmr,wtyewyardwarewwillwstillwomntinuewtyew

trans issimnwmfwtyiswdatawandwmnl.wsetwtyewOVREFLGwflaewbitg  

Inw ulti-bufferwom  unioatimnw mde,wifwtyewERRIENwbitwiswset,wanw

interruptwisweeneratedwwyenwtyewFEFLGwflaewiswsetg  

0 PEFLG R 

Parit.wErrmrwOoourwFlae 

0:wNmwerrmr 

1:wParit.werrmrwiswdeteoted 

Setwtmw1wb.wyardwarewwyenwawparit.werrmrwmoourswinwreoeivew

 mde;wolearedwtmw0wb.wfirstwreadinewtyewUART_STSwreeisterwandw

tyenwreadinewtyewUART_DATAwreeisterg w Smftwarew ustwwaitwfmrw

tyewRXNEFLGwflaewbitwtmwbewsetwtmw1wbefmrewolearinewPEFLGg  

 Data register (UART_DATA) 

Offsetwaddress:w0x04 
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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 

 Baud rate register (UART_BR) 

Tyiswreeisterwoanwbewsetwmnl.wwyenwUARTwiswnmtwenabledgwTyiswbitw a.wbewresetw

b.wyardwarewdurinewautm atiowbaudwratewdeteotimngwOffsetwaddress:w0x08 

 

Resetwvalue:w0x0000 

Field Name R/W Description 

31:16 Reserved 

15:4 IBR R/W 

InteeerwmfwUARTwBaudwRatewDividerwFaotmr 

TyewinteeralwpartwmfwUARTwbaudwratewdividerwfaotmrwiswdeter inedwb.wtyesew

12wbitsgwIfwTXENwmrwRXENwiswdisabledwrespeotivel.,wtyewbaudwratewomunterw

stmpswomuntineg  

3:0 FBR R/W 

FraotimnwmfwUARTwBaudwRatewDividerwFaotmr 

Tyewdeoi alwpartwmfwUARTwbaudwratewdividerw w faotmrwiswdeter inedwb.w

tyesewfmurwbitsgwIfwTXENwmrwRXENwiswdisabledwrespeotivel.,wtyewbaudwratew

omunterwstmpswomuntineg  

 Control register 1 (UART_CTRL1) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000 

Field Name R/W Description 

31:29 Reserved 

28 SWAPEN R/W 

SwapwTX/RXwPinswFunotimnwEnablew  

0:wUsewaoomrdinewtmwstandardwallmoatimnw  

1:wTyewfunotimnswmfwTXwandwRXwpinswoanwbewexoyaneedwfmrwusew  

Setwmrwolearedwtmw0wb.wsmftwareg 

Tyiswbitwoanwbewsetwmnl.wwyenwUARTwiswnmtwenabledg 

27 RXTOIEN R/W 

ReoeiverwTi emutwInterruptwEnable 

0:wDisablew1:wGeneratewanwinterruptwwyenwRXTOFLGwiswset 

 

Setwmrwolearedwtmw0wb.wsmftwareg 

26 RXTODEN R/W 

Receive Timeout Detection Function Enable 

0: Disable 1: Enable 

 

Setwmrwolearedwtmw0wb.wsmftwareg 

Setwtyiswbit,wandwwyenwitwiswfmundwtyatwtyewRXwlinewiswidlewfmrwtyewlenetyw

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

hardware. 
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Field Name R/W Description 

25:14 Reserved 

13 UEN R/W 

UARTwEnable 

0:wDisablewUARTwfrequeno.wdividerwandwmutput 

1:wEnablewUARTw mdule 

Wyenwtyiswbitwiswoleared,wtyewUART'swfrequeno.wdividerwandwmutputw

stmpwwmrkinewafterwtyewourrentwb.tewtrans issimnwiswom pletedwtmw

reduoewpmwerwomnsu ptimng w Tyiswbitwiswsetwandwolearedwtmw0wb.w

smftwareg 

12 DBLCFG R/W 

DatawBitswLenetywCmnfieure 

0:w1wstartwbit,w8wdatawbits,wnwstmpwbits 

1:w1wstartwbit,w9wdatawbits,wnwstmpwbits 

Tyiswbitwoannmtwbew mdifiedwdurinewtrans issimnwmfwdatag 

11 Reserved 

10 PCEN R/W 

Parit.wCmntrmlwEnable 

0:wDisable 

1:wEnable 

Ifwtyiswbitwiswset,wawoyeokwbitwwillwbewinsertedwinwtyew mstwsienifioantwbitw

(MSB)wwyenwtrans ittinewdata;wwyenwreoeivinewdata,woyeokwwyetyerw

tyewoyeokwbitwmfwtyewreoeivedwdatawiswomrreotg 

Tyewoyeokwomntrmlwwillwnmtwtakeweffeotwuntilwtyewourrentwtrans issimnwmfw

b.teswiswom pletedg 

9 PCFG 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 TXCIEN R/W 

Trans itwCm pletewInterruptwEnable 

0:wDisable 

1:wAnwinterruptwwillwbeweeneratedwwyenwTXCFLGwiswset 

5 RXNEIEN R/W 

ReoeivewreeisterwNmtwE pt.wInterruptwEnable 

0:wDisable 

1:wAnwinterruptwwillwbeweeneratedwwyenwOVREFLGwmrwRXBNEFLGwisw

set 

4 IDLEIEN R/W 

IDLEwInterruptwEnable 

0:wDisable 

1:wAnwinterruptwwillwbeweeneratedwwyenwIDLEFLGwiswset 

3 TXEN R/W 

Trans itwEnable 

0:wDisable 

1:wEnable 
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Field Name R/W Description 

Ifwtyerewiswaw0wpulsewmnwtyiswbitwatwan.wti ewmfwtrans ittinewdata,wanwidlew

buswwillwbewtrans ittedwafterwtyewourrentwdatawiswtrans ittedg 

Afterwtyiswbitwiswset,wtyewdatawwillwbewtrans ittedwafterwdela.wmfwmne-bitw

ti eg 

2 RXEN R/W 

ReoeivewEnable 

0:wDisable 

1:wEnable,wandwstartwtmwdeteotwtyewstartwbitwmnwRXwpin 

1 Reserved 

0 TXBF R/W 

Trans itwBreakwFra e 

0:wNmtwtrans it 

1:wWillwtrans it 

Tyiswbitwoanwbewsetwb.wsmftwarewandwolearedwtmw0wb.wyardwarewwyenw

tyewstmpwbitwmfwtyewbreakwfra ewiswtrans ittedg 

 Control register 2 (UART_CTRL2) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:19 Reserved 

18 ADREIEN R/W 

Autm atiowbaudwratewdeteotimnwerrmrwinterruptwenable 

0:wDisable 

1:wEnable 

17 ABRCIEN R/W 

Autm atiowbaudwratewom pletimnwinterruptwenable 

0:wDisable 

1:wEnable 

16 ABRDEN R/W 

 

AutmwBaudwRatewDeteotimnwEnablew0:wDisable1:wEnable 

 

Setwmrwolearedwtmw0wb.wsmftwareg 

15 Reserved 

14 LINMEN R/W 

LINwMmdewEnable 

0:wDisable 

1:wEnable 

Tyiswbitwiswsetwmrwolearedwb.wsmftwaregwInwLINw mde,wtyewTXBFwbitwinwtyew

UART_CTRL1wreeisterwoanwbewusedwtmwsendwLINws.noyrmnizatimnwbreakw

oyaraotersw(13wlmwwbits)wandwdeteotwLINws.noyrmnizatimnwbreakw

oyaraotersg  

13 STOPCFG R/W 

STOPwBitwCmnfieure 

0:w1wstmpwbit 

1:w2wstmpwbits 

12:7 Reserved 

6 LBDIEN R/W 

LINwBreakwDeteotimnwInterruptwEnable 

0:wDisable 

1:wGeneratewanwinterruptwwyenwLBDFLGwbitwiswsetg 

5 LBDLCFG R/W LINwBreakwDeteotimnwLenetywCmnfieure 
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Field Name R/W Description 

Tyiswbitwiswusedwtmwseleotw11-bitwmrw10-bitwbreakwoyaraoterwdeteotimng  

0:w10wbits 

1:w11wbits 

4:0 Reserved 

 Control register 3 (UART_CTRL3) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000 

Field Name R/W Description 

31:12 Reserved 

11 SAMCFG R/W 

Sa plewMetymdwCmnfieure0:wSa plinewfmrwtyreewti es1:wSinelew

sa pline;wflaewmfwnmisewdeteotimnwdisabledwTyiswbitwoanwbewsetwmnl.w

wyenw  

UARTwiswnmtwenabledg 

 

 

10:8 Reserved 

7 DMATXEN R/W 

DMAwTrans itwEnable 

0:wDisable 

1:wEnable 

Tyiswbitwiswsetwmrwolearedwb.wsmftwareg 

6 DMARXEN R/W 

DMAwReoeivewEnable 

0:wDisable 

1:wEnable 

Tyiswbitwiswsetwmrwolearedwb.wsmftwareg 

5:4 Reserved 

3 HDEN R/W 

Half-duplexwMmdewEnable 

0:wDisable 

1:wEnable 

2:1 Reserved 

0 ERRIEN R/W 

ErrmrwinterruptwEnable 

0:wDisable 

1:wEnable;wwyenwDMARXENwiswsetwandwmnewa mnewFEFLG,wOVREFLGw

mrwNEFLGwiswset,wanwinterruptwwillwbeweeneratedg 

 Receive timeout register (UART_RXTO) 

Offsetwaddress:w0x1C 

Resetwvalue:w0x0000 

Field Name R/W Description 

31:24 Reserved 

23:0 RXTO R/W 
ReoeiverwTi emutwValuewSetup 

Tyiswfieldwspeoifieswtyewreoeivewti emutwvaluewinwtyewunitwmfwbaudwolmokg 
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Field Name R/W Description 

Inwstandardw mde,wafterwtyewlastwb.tewiswreoeived,wifwnmwnewwstartwbitwisw

deteotedwwityinwtyewduratimnwmfwRXTOwvalue,wRXTOFLGwwillwbewsetwb.w

yardwareg 
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 Serial peripheral interface (SPI) 

 Full Name and Abbreviation Description of Terms 

Tablew49wFullwNa 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 

 Introduction 

Serialwperipyeralwinterfaoew(SPI)wprmvideswdatawtrans ittinewandwreoeivinew

funotimnswbasedwmnwSPIwprmtmoml,wwyioywallmwswoyipswtmwom  unioatewwityw

externalwdevioeswinwfullwduplex,ws.noyrmnmuswandwserialw mdes,wandwoanwwmrkwinw

 asterwmrwslavew mdeg 

 Main characteristics of SPI 

 Master and slave operation with 4-wire full duplex synchronous 

transmission and receiving 

 Select 8-bit or 16-bit transmission frame format 

 Support special transmission and receiving mark and can trigger 

interrupts 

 Have SPI bus busy state flag 

 Clock polarity and phase are programmable 
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 Independent transmit and receive FIFO  

 Data sequence is programmable; select MSB or LSB in front 

 With DMA transmission 

 SPI functional description 

 Description of SPI signal line 

Tablew50wSPIwSienalwLinewDesoriptimn 

Pin name Description 

SCK 
Masterwdevioe:wSPIwolmokwmutput 

Slavewdevioe:wSPIwolmokwinput 

MISO 

Masterwdevioe:wInputwtyewpinwandwreoeivewdata 

Slavewdevioe:wOutputwtyewpinwandwtrans itwdata 

Datawdireotimn:wFrm wslavewdevioewtmw asterwdevioe 

MOSI 

Masterwdevioe:wOutputwtyewpinwandwtrans itwdata 

Slavewdevioe:wInputwtyewpinwandwreoeivewdata 

Datawdireotimn:wFrm w asterwdevioewtmwslavewdevioe 

NSS 

SmftwarewNSSw mde:wNSSwpinwoanwbewusedwfmrwmtyerwpurpmsesg 

HardwarewNSSw mdewmfw asterwdevioewyardware: 

NSSwmutputs,winwsinele- asterw mde, 

NSSwOFFwmutput:wOperatimnwmfw ultiplew asterwenvirmn entswiswallmwed, 

SlavewyardwarewNSSw mde:wTyewNSSwsienalw isw setw tmw lmwwasw tyew oyipw

seleotimnwsienalwmfwtyewslave 

 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 

17.4.2.1 Phase and polarity of clock signal 

Tyewolmokwpmlarit.wandwolmokwpyasewarewCPOLwandwCPHAwbitswmfwSPI_CTRL1w

reeisterg 

Clmokwpmlarit.wCPOLw eanswtyewlevelwsienalwmfwSCKwsienalwlinewwyenwSPIwiswinw

idlewstateg 

⚫ WyenwCPOL=0,wSCKwsienalwlinewiswlmwwinwidlewstate 

⚫ WyenwCPOL=1,wSCKwsienalwlinewiswyieywinwidlewstate 

ClmokwpyasewCPHAw eanswtyewsa plinew m entwmfwdata 

⚫ WyenwCPHA=0,wtyewsienalwmnwMOSIwmrwMISOwdatawlinewwillwbewsa pledw

b.wtyew"mddwedee"wmnwSCKwolmokwlineg 
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⚫ WyenwCPHA=1,wtyewsienalwmnwMOSIwmrwMISOwdatawlinewwillwbewsa pledw

b.wtyew"evenwedee"wmnwSCKwolmokwlineg 

SPIwoanwbewdividedwintmwfmurw mdeswaoomrdinewtmwtyewstateswmfwolmokwpyasew

CPHAwandwolmokwpmlarit.wCPOLg 

Tablew51wFmurwMmdeswmfwSPI 

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: 

 To change CPOL and CPHA bits, SPI must be cleared to 0 and disabled by SPIEN bit. 

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

17.4.2.2 Data frame format 

SeleotwLSBwmrwMSBwfirstwb.womnfieurinewLSBSELwbitwmfwSPI_CTRL1wreeistergw

WyenwaooessinewSPI_DATAwreeister,wtyewdatawfra eswarewalwa.swrieytwalienedgwInw

tyewprmoesswmfwom  unioatimn,wmnl.wtyewbitswwityinwtyewdatawwmrdwlenetywraneew

willwbewmutputwwitywtyewolmokg 

 NSS mode 

SmftwarewNSSw mde:wSeleotwtmwenablewmrwdisablewtyisw mdewb.womnfieurinew

SSENwbitwmfwSPI_CTRL1wreeister,wandwtyewinternalwNSSwsienalwlevelwiswdrivenwb.w

ISSELwbitwmfwSPI_CTRL1wreeisterg 

HardwarewNSSw mde: 

⚫ EnablewNSSwmutput:wWyenwSPIwiswinw asterw mde,wenablewSSENwbit,w

NSSwpinwwillwbewpulledwtmwlmwwandwSPIwwillwautm atioall.wenterwtyewslavew

 mdeg 

⚫ DisablewNSSwmutput:wOperatimnwiswallmwedwinw ulti- asterw

envirmn entsg 

 SPI mode 

17.4.4.1 Initialization of SPI master mode 

Inw asterw mde,wserialwolmokwisweeneratedwmnwSCKwping 

Cmnfieurew asterw mde 

⚫ CmnfieurewMSMCFG=1winwSPI_CTRL1wreeister,wandwsetwtmw asterw

 mde 
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⚫ Seleotwtyewserialwolmokwbaudwratewb.womnfieurinewBRSELwbitwinw

SPI_CTRL1wreeister 

⚫ Seleotwtyewpmlarit.wandwpyasewb.womnfieurinewCPOLwandwCPHAwbitswinw

SPI_CTRL1wreeister 

⚫ Seleotwtyewtrans issimnw mdewb.womnfieurinewBMOENwandwBMENwbitsw

inwSPI_CTRL1wreeister 

⚫ Seleotwdatawfra ewlenetywb.womnfieurinewDFLSELwbitwmfwSPI_CTRL2w

reeister 

⚫ SeleotwLSBwmrwMSBwfirstwb.womnfieurinewLSBSELwinwSPI_CTRL1w

reeister 

⚫ NSSwomnfieuratimn:winwyardwarew mde,witwiswrequiredwtmwomnneotwNSSw

pinwtmwyieywlevelwdurinewtyewentirewdatawfra ewtrans issimn;winwsmftwarew

 mde,witwiswrequiredwtmwsetwSSENwbitwandwISSELwbitwinwSPI_CTRL1w

reeister 

⚫ CmnfieurewSPIENwbitwinwSPI_CTRL1wreeisterwtmwenablewSPI 

Inw asterw mde:wMOSIwpinwiswdatawmutput,wwyilewMISOwiswdatawinputg 

17.4.4.2 Initialization of SPI slave mode 

Inwslavew mde,wSCKwpinwreoeiveswtyewserialwolmokwfrm wtyew asterwdevioeg 

Cmnfieuratimnwmfwslavew mde 

⚫ CmnfieurewMSMCFG=0winwSPI_CTRL1wreeister,wandwsetwtmwslavew mde 

⚫ Seleotwtyewpmlarit.wandwpyasewb.womnfieurinewCPOLwandwCPHAwbitswinw

SPI_CTRL1wreeister 

⚫ Seleotwtyewtrans issimnw mdewb.womnfieurinewBMOENwandwBMENwbitsw

inwSPI_CTRL1wreeister 

⚫ Seleotwdatawfra ewlenetywb.womnfieurinewDFLSELwbitwmfwSPI_CTRL2w

reeister 

⚫ SeleotwLSBwmrwMSBwfirstwb.womnfieurinewLSBSELwinwSPI_CTRL1w

reeister 

⚫ NSSwomnfieuratimn: 

- Inwyardwarew mde:wNSSwpinw ustwbewlmwwinwtyewwymlewdatawfra ew

trans issimnwprmoess 

- Inwsmftwarew mde:wSetwSSENwbitwinwSPI_CTRL1wreeisterwandwolearw

ISSELwbit 

⚫ CmnfieurewSPIENwbitwinwSPI_CTRL1wreeisterwtmwenablewSPI 

Inwslavew mde:wMOSIwpinwiswdatawinput,wwyilewMISOwiswdatawmutputg 

17.4.4.3 Full-duplex communication of SPI 

Usuall.,wSPIwiswomnfieuredwaswfull-duplexwom  unioatimn,wandwtyew asterwandwtyew

slavewsyiftwreeisterswarewomnneotedwtyrmueywtwmwunidireotimnalwlineswMOSIwandw

MISOgwDurinewSPIwom  unioatimn,ws.noyrmnmuswdatawtrans issimnwiswomnduotedw

aoomrdinewtmwSCKwolmokwedeegwTyewdatawmfwtyew asterwarewtrans ittedwtmwtyew
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slavewtyrmueywMOSIwpin,wandwtyewdatawmfwtyewslavewarewtrans ittedwtmwtyew asterw

tyrmueywMISOwpingwWyenwtyewdatawtrans issimnwiswom pleted,witw eanswtyatwtyew

infmr atimnwiswexoyaneedwsuooessfull.g 

17.4.4.4 Communication of multiple slave devices of SPI 

SPIwoanwbewmperatedwb.w ultiplewslavewdevioesgwTyew asterwdevioewuseswGPIOw

pinwtmw anaeewtyewoyipwseleotimnwlinewmfwtyewslavewdevioe,wandwoanwomntrmlwtwmwmrw

 mrewindependentwslavewdevioesg 

Tyew asterwdevioewdeoideswusinewwyioywslavewdevioewtmwtrans itwdatawb.wpullinew

dmwnwtyewNSSwpinwmfwtyewslavewdevioeg 

 Data transmission and receiving process in different modes of 

SPI 

Tablew52wRunwMmdewmfwSPI 

Mode Configuration Data pin 

Full-duplexw mdewmfw asterw

devioe 
BMEN=0,wRXOMEN=0 

MOSIwtrans its;wMISOw

reoeives 

Full-duplexw mdewmfwslavew

devioe 
BMEN=0,wRXOMEN=0 

MOSIwreoeives;wMISOw

trans its 

Fieurew71wCmnneotimnwinwFullwDuplexwMmde 

Master 
device

SCK

MOSI

NSS

MISO

Slave 
device

SCK

MOSI

NSS

MISO

 

17.4.5.1 Transmitting and receiving of data 

Inwmrderwtmwpreventwmverrunwwyenwtyewdatawfra ewiswsymrtwandwensurewtyatwSPIw

oanwwmrkwomntinumusl.,wallwSPIwdatawneedwtmwpasswtyrmueywtyew32-bitwe beddedw

FIFOgwEaoywdireotimnwwillwyavewitswmwnwFIFO,wTXFIFOwandwRXFIFOg 

HandlewFIFOwaoomrdinewtmwduplexw mde,wdatawfra ewfmr at,waooesswsizew

exeoutedwmnwFIFOwdatawreeisterwandwwyetyerwtmwusewdatawpaokaeewtmwprmoessw

FIFOwwyenwaooessinewFIFOg 

AfterwreadwaooesswtmwSPI_DATAwreeister,wtyewearliestwvalueswtyatwyavewnmtwbeenw

readw.etwandwarewstmredwinwRXFIFOwwillwbewreturnedgwAfterwwritewaooesswtmw

SPI_DATA,wtyewwrittenwdatawwillwbewstmredwinwTXFIFOwatwtyewendwmfwtyewtrans itw
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queuegwTyewFTLSELwandwFRLSELwbitswindioatewtyewourrentwmooupano.wlevelswmfw

tyewtwmwFIFOg 

TyewreadwaooesswtmwSPI_DATAwreeisterw ustwbew anaeedwb.wRXBNEFLGweventgw

WyenwtyewdatawarewstmredwinwRXFIFOwandwreaoywtyewtyresymldwvaluew(definedwb.w

previmuswbit),wtyisweventwwillwbewtrieeered;wwyenwRXBNEFLGwiswoleared,wRXFIFOw

willwbewreeardedwtmwbewe pt.,wandwinwtyewsi ilarwwa.,wtyewwritewaooesswtmwtyewdataw

fra ewtmwbewtrans ittedwisw anaeedwb.wTXBEFLGweventgwWyenwTXFIFOwiswlessw

tyanwmrwequalwtmwyalfwmfwitswoapaoit.,wRXBNEFLGweventwwillwbewtrieeered;w

mtyerwise,wTXBEFLGwwillwbewoleared,w eanwyile,witwwillwbewreeardedwtyatwtyerew

arewdatawstmredwinwTXFIFOgwTyerefmre,wwyenwtyewdatawfra ewfmr atwiswlesswtyanw

mrwequalwtmwmnewb.te,wRXFIFOwoanwstmrew4wdatawfra eswatw mst,wandwTXFIFOwoanw

stmrew3wdatawfra esgwWyenwtyewsmftwarewatte ptswtmwwritew mrewdatawtmwTXFIFOw

inw16-bitw mde,wtyiswdifferenoewoanwpreventwtyewtyreewmrw8-bitwdatawfra eswtyatw

yavewbeenwstmredwinwTXFIFOwfrm wbeinewda aeedgwTXBEFLGwandwRXBNEFLGw

eventswoanwbewpmlledwmrwyandledwb.winterruptg 

17.4.5.2 Sequence processing 

Inwtrans ittinewdata,w ultiplewdatawoanwbewfmr edwintmwawsequenoewinwmrdergw

Wyenwtyewtrans issimnwiswstarted,wTXFIFOwwillwtrans itwomntinumusl.winwmrderg 

Inwsinelewreoeivew mde,winwyalf-duplexw mde,wwyenwSPIwiswenabled,wtyew asterw

devioewwillwi  ediatel.wreoeivewtyewsequenoewuntilwSPIwiswdisabledwmrwtyewsinelew

reoeivew mdewiswdisabledwgwWyenwtyewdatawfra ewstartswtrans issimn,wtyewslavew

oannmtwomntrmlwtyewdatawsequenoe,wsmwtyewslavew ustwpreparewtyewdatawbefmrew

tyewtrans issimn,wtmwensurewtyerewarewdatawtmwbewtrans ittedwinwTXFIFOg 

Wyenwtyerewarew ultiplewslavewdevioes,weaoywsequenoewneedswtmwomrrespmndwtmw

differentwslavewdevioes,wsmwNSSwpulsewsymuldwbewusedwtmwseparatewtyewsequenoew

tmwensurewitwiswomrreotg 

Nmte: 

 Check whether the data transmission is completed according to FTLSEL bit and BSYFLG 

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

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

transmitted are odd. 

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

mode to stop clock output. 

 Master the correct receiving time to ensure the correct data transmission 

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

first bit of the next byte. 

17.4.5.3 Data packing 

Ifwtyewdatawfra ewiswlesswtyanwmrwequalwtmwmnewb.te,wwyenwexeoutinew16-bitwreadw
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andwwritewaooesswtmwSPI_DATAwreeister,wtyewdatawwillwbewpaokedwautm atioall.w

andwdmublewdatawoanwbewprmoessedwinwparallelgwAfterwomnduotinewwritewaooesswtmw

SPI_DATA,w2-b.tewdatawwillwbewtrans itted;wifwtyewtyresymldwvaluewmfwRXFIFOwisw

setwtmw16wbits,wawreoeivewRXBNEFLGweventwwillwbeweeneratedg 

FmrwawsinelewRXBNEFLGwevent,wtyewdatawreoeiverwsyallwperfmr wmnewreadw

mperatimnwtmwSPI_DATA,wandwmnl.wafterwtyat,woanwitwmbtainwallwdatag 

Nmte:wTyewtyresymldwvaluewmfwRXFIFOwsymuldwbewomnsistentwwitywtyewbitwwidtywmfw

fmllmw-upwdatawaooessg 

 DMA Function 

Tyewrequest/respmnsewDMAw eoyanis winwSPIwfaoilitateswyiey-speedwdataw

trans issimn,wi prmveswtyews.ste weffioieno.wandwenablewtmwtransferwdatawtmwSPIw

trans itwbufferwprm ptl.,wandwtyewreoeivewbufferwoanwreadwtyewdatawinwti ewtmw

preventwmverrung 

WyenwSPIwmnl.wtrans itswdata,witwiswmnl.wneededwtmwenablewDMAwtrans issimnw

oyannelg 

WyenwSPIwmnl.wreoeiveswdata,witwiswmnl.wneededwtmwenablewDMAwreoeivinew

oyannelg 

DMAwfunotimnwmfwSPIw mdewoanwbewenabledwb.womnfieurinewTXDENwandwRXDENw

bitswmfwSPI_CTRL2wreeisterg 

⚫ Wyenwtrans ittine:wWyenwTXBEFLGwflaewbitwiswsetwtmw1,wissuewtyewDMAw

request,wDMAwomntrmllerwwriteswdatawtmwSPI_DATA,wandwtyenwtyew

TXBEFLGwflaewbitwwillwbewolearedg 

⚫ Wyenwreoeivine:wWyenwsettinewRXBNEFLGwflaewbitwtmw1,wissuewtyew

DMAwrequest,wDMAwomntrmllerwreadswdatawfrm wSPI_DATAwreeister,wandw

tyenwRXBNEFLGwflaewbitwiswolearedg 

B.w mnitmrinewBSYFLGwflaewbit,womnfir wwyetyerwSPIwom  unioatimnwiswmverw

afterwDMAwyaswtransferredwallwdatawtmwbewtrans ittedwinwtrans ittinew mde,wwyioyw

oanwavmidwda aeinewtyewtrans issimnwmfwlastwdatag 

 Disable SPI 

Afterwdatawtrans issimnwiswmver,wendwtyewom  unioatimnwb.wdisablinewSPIw

 mduleg 

Wyenwdatawarewbeinewtrans ittedwmrwtyerewarewdatawinwTXFIFO,witwiswnmtwallmwedw

tmwdisablewSPIwb.wmperatinewSPIENwbitwinwSPI_CTRL1wreeistergwIfwSPIEN=0wiswset,w

tyewolmokwsienalwwillwbewtrans ittedwomntinumusl.wuntilwtyewperipyeralwiswenabledw

aeaingwCertainwstepswarewrequiredwtmwdisablewSPIwtmwpreventwtyewabmvewsituatimnsg 

Steps of disabling SPI 

 Wait for clearing FTLSEL to 0 
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 Wait for clearing BSYFLG flag bit to 0 

 Wait for clearing FRLSEL to 0 

 Disable SPI (SPIEN=0) 

Steps of disabling SPI in some single-receive mode 

 Wait for clearing RXOMEN to 0 or setting BMOEN to 1 

 Wait for clearing BSYFLG flag bit to 0 

 Wait for clearing FRLSEL to 0 

 Disable SPI (SPIEN=0) 

 SPI interrupt 

Anwinterruptwoanwbewtrieeeredwb.wtyewfmllmwineweventswdurinewSPIwmperatimn: 

⚫ TXFIFOwread.wfmrwlmadine 

⚫ RXFIFOwreoeiveswdata 

17.4.8.1 Status flag bit 

Transmit buffer idle flag TXBEFLG 

TXBEFLG=1w eanswtyatwTXFIFOwyaswspaoewtmwstmrewtyewtrans ittedwdata;w

TXBEFLGwflaewbitwiswomnneotedwtmwTXFIFOwbit,wandwinwtyewprmoesswmfwstmrinew

data,wifwtyewstmraeewomntentwmfwTXFIFOwiswlesswtyanwmrwequalwtmwFIFO/2,w

TXBEFLGwflaewbitwre ainswyieygwWyenwtyewstmraeewomntentwmfwTXFIFOwiswereaterw

tyanwFIFO/2,wTXBEFLGwflaewbitwwillwbewolearedwtmw0gwIfwTXBEIENwbitwinw

SPI_CTRL2wreeisterwiswset,wanwinterruptwwillwbeweeneratedg 

Receive buffer non-empty flag RXBNEFLG 

RXBNEFLG=1windioateswtyatwtyewRXFIFOwiswfullwmfwdatag w IfwRXBNEIENwbitwinw

SPI_CTRL2wreeisterwiswset,wanwinterruptwwillwbeweeneratedg 

Busy flag BSYFLG 

BSYFLGwflaewiswsetwandwolearedwb.wyardware,wwyioywoanwindioatewtyewstatewmfw

SPIwom  unioatimnwla.ergwWyenwBSYFLG=1,witwindioateswSPIwiswom  unioatinegw

BSYFLGwflaewoanwbewusedwtmwdeteotwwyetyerwtrans issimnwiswmverwtmwavmidw

destrm.inewtyewlastwtrans ittedwdatag 

BSYFLGwflaewwillwbewolearedwtmw0winwtyewfmllmwinewsituatimns 

⚫ Endwtyewtrans issimnwinw asterw mde 

⚫ Masterw mdewfault 

⚫ Inwslavew mde,wtyerewiswatwleastwmnewSPIwo.olewbetweenwtwmwdataw

trans issimns 

⚫ DisablewSPI 
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Durinewomntinumuswom  unioatimn: 

⚫ Inw asterw mde:wBSYFLG=1winwtyewwymlewtrans issimnwprmoess 

⚫ Inwsavew mde:wBSYFLGwiswkeptwlmwwwityinwmnewSCKwolmokwo.olew

betweenwtrans issimnwmfwdata 

Nmte:wItwiswbestwtmwusewTXBEFLGwandwRXBNEFLGwflaeswtmwprmoesswtyew

trans ittinewandwreoeivinewmfweaoywdatawite  

17.4.8.2 Error flag bit 

Overrun error OVRFLG 

Anwmverrunwerrmrwwillwbeweeneratedwwyenwtyewfmllmwineweventswmoour 

⚫ WyenwRXBNEFLGwflaewbitwiswstillw1wafterwtyew asterwdevioewyasw

trans ittedwdata 

⚫ WyenwtyewspaoewinwRXFIFOwoannmtwstmrewtyewdatawtmwbewreoeivedw

wyenwreoeivinewdata 

⚫ WyenwtyewsmftwarewmrwDMAwoannmtwreadwtyewdatawinwRXFIFOwinwti e 

Wyenwanwmverrunwerrmrwmoours:wOVRFLGwbitwiswsetwtmw1;wifwERRIENwbitwiswalsmwset,w

anwinterruptwwillwbeweeneratedg 

Afterwanwmverrunwerrmrwmoours,wtyewdatawinwtyewreoeivinewbufferwarewnmtwtyewdataw

trans ittedwb.wtyew asterwdevioe,wandwb.wreadinewSPI_DATAwvalue,wtyewdatawarew

tyewdatawnmtwreadwbefmre,wandwtyewsubsequentwdatawwillwbewdisoardedg 

OVRFLGwflaewoanwbewolearedwb.wreadinewSPI_DATAwreeisterwandwSPI_STSw

reeisterwaoomrdinewtmwtyewsequenoeg 

Tablew53wSPIwInterruptwRequest 

Interrupt flag Interrupt event 
Enable 

control bit 
Clearing method 

TXBEFLG Trans itwbufferwe pt.wflae TXBEIEN WritewSPI_DATAwreeister 

RXBNEFLG 
Reoeivewbufferwnmn-e pt.w

flae 
RXBNEIEN ReadwSPI_DATAwreeister 

OVRFLG Overrunwerrmr OVRIEN 
ReadwSPI_DATAwreeister,wandw

tyenwreadwSPI_STSwreeister 

 Register address mapping 

Tablew54wSPIwReeisterwAddresswMappine 

Register name Description Offset address 

SPI_CTRL1 SPIwomntrmlwreeisterw1 0x00 

SPI_CTRL2 SPIwomntrmlwreeisterw2 0x04 

SPI_STS SPIwstatuswreeister 0x08 
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Register name Description Offset address 

SPI_DATA SPIwdatawreeister 0x0C 

 Register functional description 

Tyesewperipyeralwreeisterswoanwbewmperatedwb.wyalfwwmrdw(16wbits)wmrwwmrdw(32w

bits)g 

 SPI control register 1 (SPI_CTRL1) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000 

Field Name R/W Description 

31:13 Reserved 

12 BMEN R/W 

BidireotimnalwMmdewEnable 

0:wDmuble-linewbidireotimnalw mde 

1:wSinele-linewbidireotimnalw mde 

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

MOSIwpinwmfwdataw asterwandwMISOwpinwmfwslaveg 

11 BMOEN R/W 

BidireotimnalwMmdewOutputwEnable 

0:wDisablew(reoeive-mnl.wmde) 

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

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

tyewtrans issimnwdireotimnwmfwtrans issimnwlineg 

10 DFLSEL 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  

9 SSEN R/W 

SmftwarewSlavewDevioewEnable 

0:wDisable 

1:wEnable 

WyenwSSENwiswset,wtyewlevelwmfwNSSwpinwiswdeter inedwb.wSSENg 

8 ISSEL R/W 

InternalwSlavewDevioewSeleot 

Deter ineswtyewlevelwmnwtyewNSSwpin,wandwI/OwmperatimnswmnwtyewNSSwpinw

arewinvalidg  

Tyiswbitwoanwbewsetweffeotivel.wmnl.wwyenwCTRL1_SSEN=1g 

7 LSBSEL R/W 

LSBwFirstwTransferwSeleot 

0:wFirstwtrans itwtyew mstwsienifioantwbitw(MSB) 

1:wFirstwtrans itwtyewleastwsienifioantwbitw(LSB) 

6 SPIEN R/W 

SPIwDevioewEnable 

0:wDisable 

1:wEnable 

Nmte:wWyenw SPIw devioew isw disabled,w pleasewmperatew aoomrdinew tmw tyew

prmoesswmfwdisablinewSPIg 
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Field Name R/W Description 

5:3 BRSEL R/W 

BaudwRatewDividerwFaotmrwSeleot 

000:wDIV=2 

001:wDIV=4 

010:wDIV=8 

011:wDIV=16 

100:wDIV=32 

101:wDIV=64 

110:wDIV=128 

111:wDIV=256 

Baudwrate=F aster/DIV 

Nmte:wTyiswbitwoannmtwbew mdifiedwdurinewom  unioatimn 

2 MSMCFG 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 

 SPI control register 2 (SPI_CTRL2) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000 

Field Name R/W Description 

31:5 Reserved 

4 OVRIEN R/W 

Overflmwwinterruptwenable 

0:wDisable 

1:wEnable 

WyenwOVRFLGwfaewbitwiswsetwtmw1,wanwinterruptwrequestwwillwbew

eenerated 

3 TXBEIEN R/W 

Trans itwBufferwE pt.wInterruptwEnable 

0:wDisable 

1:wEnable 

WyenwTXBEFLGwfaewbitwiswsetwtmw1,wanwinterruptwrequestwwillwbew

eenerated 

2 RXBNEIEN R/W 

ReoeivewBufferwNmtwE pt.wInterruptwEnable 

0:wDisable 

1:wAllmwed 

WyenwRXBNEFLGwflaewbitwiswsetwtmw1,wanwinterruptwrequestwwillwbew

eenerated 
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Field Name R/W Description 

1 TXDEN R/W 

Trans itwBufferwDMAwEnable 

Wyenwtyiswbitwiswset,wmnoewTXBEFLGwflaewiswset,wDMAwrequestwwillwbew

issuedg 

0:wDisable 

1:wEnable 

0 RXDEN R/W 

ReoeivewBufferwDMAwEnable 

WyenwRXDEN=1,wmnoewRXBNEFLGwflaewiswset,wDMAwrequestwwillwbew

issuedg 

0:wDisable 

1:wEnable 

 SPI status register (SPI_STS) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0002 

Field Name R/W Description 

31:8 Reserved 

7 BSYFLG R 

Bus.wFlae 

TyiswbitwindioateswtyewwmrkwstatewmfwSPI 

0:wSPIwiswidle 

1:wSPIwiswom  unioatine 

Tyiswbitwoanwbewsetwmrwresetwb.wyardware 

6 OVRFLG R 

OverrunwOoourwFlae 

Tyiswbitwindioateswwyetyerwmverrunwmoourswmrwnmt 

0:wNmtwmoourred 

1:wOoourred 

Tyiswbitwoanwbewsetwb.wyardwarewandwresetwb.wsmftwareg 

5:4 FTLSEL R 

FIFOwTrans itwLevewSeleot 

p00:wFIFOwiswe pt. 

01:wFIFO/4 

10:wFIFO/2 

11:wFIFOwiswfullw(itwoanwbewomnsideredwaswfullwwyenwtyewtyresymldw

valuewmfwFIFOwiswereaterwtyanw1/2) 

Nmte:wTyiswbitwiswsetwtmw1wmrwolearedwtmw0wb.wyardwareg 

3:2 FRLSEL R 

FIFOwReoeivewLevewSeleot 

p00:wFIFOwiswe pt. 

01:wFIFO/4 

10:wFIFO/2 

11:wFIFOwiswfull 

Nmte:wTyiswbitwiswsetwtmw1wmrwolearedwtmw0wb.wyardwareg 

1 TXBEFLG R 

Trans itwBufferwE pt.wFlae 

Tyiswbitwindioateswtyatwtyewtrans itwbufferwiswe pt.wmrwnmt 

0:wNmtwe pt. 

1:wE pt. 

0 RXBNEFLG R 

ReoeivewBufferwNmtwE pt.wFlae 

Tyiswbitwindioateswtyatwtyewreoeivewbufferwiswe pt.wmrwnmt 

0:wE pt. 
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Field Name R/W Description 

1:wNmtwe pt. 

 SPI data register (SPI_DATA) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000 

Field Name R/W Description 

31:0 DATA R/W 

Trans itwReoeivewDatawreeister 

Stmrewtyewdatawtmwbewtrans ittedwmrwreoeivedg 

Wyenwwritinewtyiswreeister,wtyewdatawwillwbewwrittenwtmwtyewtrans itwbuffer;w

wyenwreadinewtyiswreeister,wtyewdatawinwreoeivewbufferwwillwbewreadg 

Tyewsizewmfwtyewbufferwiswomnsistentwwitywtyewlenetywmfwtyewdatawfra e,wtyatwis,w

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

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

trans ittinewandwreoeivinewdatag 

TyewdatawreeisterwiswusedwtmwomnneotwtyewRXwandwTXwFIFOsg w Readinewtyew

datawreeisterwaooesseswtyewRXFIFO;wwritinewtmwtyewdatawreeisterwaooesseswtyew

TXwFIFOg  
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 Analog-to-digital converter (ADC) 

 Introduction 

ADCwwityw12-bitwpreoisimnwyasw14woyannels,winoludinew8wexternalwoyannelswandw6w

internalwoyannelsgwItwsuppmrtswsinele,womntinumuswmrwinter ittentwA/Dwomnversimnw

 mdeswfmrweaoywoyannelgwADCwomnversimnwresultswoanwbewleft-alienedwmrwrieyt-

alienedwandwstmredwinw16-bitwdatawreeisterg 

 Main characteristics 

 12-bit resolution 

 Up to 14 sampling channels 

 Sampling intervals can be programmed per channel 

 Data alignment with built-in data consistency 

 Maximum conversion rate of 2 Msps at 12-bit resolution 

 Trigger mode: 

⚫ On-oyipwti erwsienalwtrieeer 

⚫ Smftwarewtrieeer 

 Supports regular sequence, single, and continuous sampling modes 

 Supports scan mode for single or continuous/discontinuous sequences; 

each ADC can convert multiple channels or scan a sequence of 

channels 

 10-bit sampling accuracy 

 DMA request supporting regular data conversion 

⚫ DMAwrequestwwillwbeweeneratedwafterwtyewomnversimnwmfwreeularw

oyannelswiswom pleted;wtyewomnvertedwdatawresultwoanwbewtrans ittedw

tmwtyew e mr.wfrm wtyewADC_DATAwreeister 

 ADC internal channel supports: 

⚫ TS 

⚫ VBG 

⚫ 1/12wVBB 

⚫ VDD5 

⚫ OPAMP0 

⚫ OPAMP1 

 Supports segmented sampling, with independent result registers for 

each conversion channel 
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 Supports low-power modes, including automatic delay mode and 

automatic shutdown mode 

 Interrupt 

⚫ Endwmfwomnversimnwinterrupt 

⚫ Endwmfwsequenoewomnversimnwinterrupt 

⚫ Endwmfwsa plinewpyasewinterrupt 

⚫ ADCwread.winterrupt 

⚫ Overrunwinterrupt 

 Structure block diagram 

Fieurew72wStruoturewBlmokwDiaera  

Input 
selection & 
scan control

ADC
ADC_IN[13:0]

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

ADSTART
JADSTART

ADSTP
JADSTP

EXTEN[1:0]

EXTSEL[2:0]

s/w trigger

h/w trigger DISCEN
DISNUM[2:0]

h/w trigger

s/w trigger

EXT1EN[1:0]

EXT1SEL[2:0]

ADCEN

RDATA[15:0]

RDATA0[15:0]

RDATA7[15:0]

EOS
EOC

SEQ_NUM3_FIN

SEQ_NUM2_FIN

SEQ_NUM1_FIN

APB interface

DMAEN

A
H

P
B

master

adc_it

adc_dma

adc_ker_ck

adc_hclk

adc_ext2_trg0

adc_ext2_trg1

 ...

adc_ext2_trg7

h/w trigger

s/w trigger

EXT2EN[1:0]

EXT2SEL[2:0]

.

.

.

EOSMP
RDY
OVR
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 ADC Functional Description 

 Clock 

Tyewdual-olmokwdm ainwaroyiteoturew eanswtyatwtyewADCwolmokwiswindependentwmfw

tyewAPBwbuswolmokg 

32-bitwreeisterwreadwandwwritewaooesswviawtyewAPBwbus;wADCwsa pline,w

omnversimnwprmoess,wandwdatawprmoessinewusewanwindependentwADCwolmokw(2,w4,w

8wandw16wfrequeno.wdivisimnwolmokswoanwbewomnfieuredwbasedwmnwtyews.ste w

olmok)g 

 Slave device APB interface  

TyewADCwuseswtyewAPBwslavewpmrtwfmrwomntrml/statuswreeisterwaooesswandwdataw

aooessg w TyewoyaraoteristioswmfwtyewAPBwinterfaoewarewaswfmllmws: 

⚫ Wmrdw(32-bit)waooess 

TyewAPBwslavewinterfaoewdmeswnmtwsuppmrtwsplit/retr.wrequestswandwneverw

eenerateswAPBwerrmrsg 

 Single-ended channel 

Inwsinele-endedwinputw mde,wtyewomnversimnwvmltaeewiswtyewdifferenoewbetweenw

tyewourrentwinputwoyannelwvmltaeewandwexternalwVIN-0g 

 ADC switch control 

SettinewtyewADENwbitwinwtyewADCx_CRwreeisterwtmw1wenableswtyewADCgw

CmnversimnwoanwbewstartedwwyenwtyewRDYwflaewmfwtyewADCwiswsetwtmw1g 

Subsequentl.,wreeularwomnversimnwoanwbewstartedwb.wsettinewADSTARTwtmw1,wmrwb.w

anwexternalwtrieeerweventwifwtyewtrieeerwiswenabledg 

PrmoedurewtmwdisablewtyewADCwb.wsmftware: 

 Check if ADSTART is 0 to ensure no conversion is currently being 

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

stop any ongoing regular and injected conversions. 

 If required by the application, clear ADEN to 0 to disable the ADC. 

 Restrictions when writing to ADC control bits  

WyenwtyewADCwiswdisabled,wtyewsmftwarewoanwomnfieurewandwenablewtyewADCw

olmokwb.wwritinewtmwtyewRCUwomntrmlwbitsgwSmftwarewiswmnl.wallmwedwtmwwritewtmwtyew

ADSTARTwandwADSTPwbitswmfwtyewADC_CRwreeisterwwyenwtyewADCwiswenabledg 

FmrwallwmtyerwomntrmlwbitswinwtyewADC_CFGR1,wADC_CFGR2,wADC_CFGR3,w

ADC_SMPR1,wADC_SQR1,wADC_SQR2,wADC_SQR3,wADC_SEQ_NUM,wandw

ADC_IERwreeisters,wsmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwtyewADCw

iswenabledwandwnmwreeularwomnversimnwiswinwprmeressg 
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 Channel selection (ADC_SQRx) 

Awreeularwomnversimnwermupwomnsistswmfwaw axi u wmfw16womnversimnsgwTyew

reeularwoyannelswandwtyeirwmrderwinwtyewomnversimnwsequenoew ustwbewseleotedw

inwtyewADC_SQR1,wADC_SQR2,wandwADC_SQR3wreeistersgwTyewtmtalwnu berwmfw

omnversimnswinwtyewreeularwomnversimnwermupw ustwbewwrittenwtmwtyewLT3[3:0]wbitsw

inwtyewADCx_SQ1Rwreeisterg 

TyewADC_SQR1,wADC_SQR2,wandwADC_SQR3wreeisterswoannmtwbew mdifiedw

wyenwawreeularwomnversimnw a.wbewinwprmeressgwTyerefmre,wADSTP=1w ustwbew

writtenwfirstwtmwstmpwADCwreeularwomnversimng 

 Configurable sampling time per channel (ADC_SMPR1) 

Befmrewstartinewomnversimn,wtyewADCw ustwestablisywawdireotwomnneotimnwbetweenw

tyewvmltaeewsmuroewtmwbew easuredwandwtyewADC'swbuilt-inwsa plinew

oapaoitmrg w Tyewsa plinewti ew ustwbewsuffioientwfmrwtyewinputwvmltaeewsmuroewtmw

oyareewtyewe beddedwoapaoitmrwtmwtyewinputwvmltaeewlevelg  

Differentwsa plinewti eswoanwbewusedwdurinewsa pline,wwyioywoanwbew

prmera  edwviawtyewSMP0[2:0]wbitswinwtyewADC_SMPR1wreeister,wallmwinew

independentwsa plinewti eswfmrweaoywoyannelg  

Tyewfmr ulawfmrwtmtalwomnversimnwti ewiswaswfmllmws:  

TCONVw w=wSa plinewti ew+w13wADCwolmokwo.oles 

 Single conversion mode (CONT=0)  

Inwsinelewomnversimnw mde,wtyewADCwperfmr swallwomnversimnswmnwtyewoyannelw

mnoeg w WyenwtyewCONTwbitwisw0,wtyisw mdewoanwbewstartedwinwtyewfmllmwinewwa.s:  

⚫ SetwtyewADSTARTwbitwinwtyewADC_CRwreeisterwtmw1w(fmrwreeularw

oyannels)  

⚫ Externalwyardwarewtrieeerweventw(fmrwreeularwmrwinjeotedwoyannels)  

Inwawreeularwsequenoe,wafterweaoywomnversimnwiswom pleted:  

⚫ TyewomnversimnwdatawiswstmredwinwtyewADC_DRwreeister  

⚫ TyewEOCw(endwmfwreeularwomnversimn)wflaewiswsetwtmw1  

⚫ AnwinterruptwisweeneratedwwyenwEOCIEwiswsetwtmw1  

Afterwtyewreeularwsequenoewiswom pleted:  

⚫ TyewEOSw(endwmfwreeularwsequenoe)wflaewiswsetwtmw1  

⚫ AnwinterruptwisweeneratedwwyenwEOSIEwiswsetwtmw1  

Subsequentl.,wtyewADCwstmpswwmrkinewuntilwawnewwexternalwreeularwmrwinjeotedw

trieeerwmoours,wmrwADSTARTwiswsetwtmw1waeaing  

Nmte:wTmwomnvertwawsinelewoyannel,wprmera wtyewsequenoewlenetywtmw1g  

 Continuous conversion mode (CONT=1)  

Tyisw mdewiswmnl.wapplioablewtmwreeularwoyannelsg  
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Inwomntinumuswomnversimnw mde,wifwawsmftwarewmrwyardwarewreeularwtrieeerweventw

moours,wtyewADCwperfmr swallwreeularwomnversimnswmnwtyewoyannelwmnoe,wtyenw

autm atioall.wrestartswandwomntinueswtmwperfmr weaoywomnversimnwinwtyew

sequenoeg w WyenwtyewCONTwbitwisw1,wtyisw mdewoanwbewstartedwb.wanwexternalw

trieeerwmrwb.wsettinewtyewADSTARTwbitwinwtyewADC_CRwreeisterwtmw1g 

Inwawreeularwsequenoe,wafterweaoywomnversimnwiswom pleted:  

⚫ TyewomnversimnwdatawiswstmredwinwtyewADC_DRwreeister  

⚫ TyewEOCw(endwmfwomnversimn)wflaewiswsetwtmw1  

⚫ AnwinterruptwisweeneratedwwyenwEOCIEwiswsetwtmw1  

Afterwtyewomnversimnwsequenoewiswom pleted:  

⚫ TyewEOSw(endwmfwsequenoe)wflaewiswsetwtmw1  

⚫ AnwinterruptwisweeneratedwwyenwEOSIEwiswsetwtmw1  

Subsequentl.,wawnewwsequenoewiswrestartedwi  ediatel.,wandwtyewADCwomntinuesw

tmwrepeatwtyewomnversimnwsequenoeg  

Nmte:wTmwomnvertwawsinelewoyannel,wprmera wtyewsequenoewlenetywtmw1g  

Disomntinumusw mdewandwomntinumusw mdewoannmtwbewenabledwsi ultanemusl.:w

DISCENwandwCONTw ustwnmtwbewsetwtmw1watwtyewsa ewti eg  

 Start conversion (ADSTART)  

SmftwarewstartswADCwreeularwomnversimnwb.wsettinewADSTARTwtmw1g  

AfterwADSTARTwiswsetwtmw1,womnversimnwstarts:  

⚫ I  ediatel.:wwyenwEXTEN=0x0w(smftwarewtrieeer)  

⚫ Atwtyewnextwvalidwedeewmfwtyewseleotedwreeularwyardwarewtrieeer:wwyenw

EXTENwiswnmtwequalwtmw0x0  

⚫ Inwsinelew mdewusinewsmftwarewreeularwtrieeer  

- IfwDISCEN=1,witwiswolearedwaswsmmnwaswtyewreeularwomnversimnw

sequenoewendswmrwtyewsubermupwprmoessinewends  

⚫ Inwallwoases  

- ClearedwafterwexeoutinewtyewADSTPwprmera woalledwb.wsmftware  

Nmte:wInwomntinumusw mde,wsinoewtyewsequenoewrestartswautm atioall.,wtyewADSTARTwbitwwillwnmtwbew

olearedwb.wyardwarewwyenwEOSwiswsetwtmw1g  

Ifwyardwarewtrieeerinewiswseleotedwinwsinelew mdew(CONT=0wandwEXTENwiswnmtw

equalwtmw0x0),wtyewADSTARTwbitwwillwnmtwbewolearedwb.wyardwarewwyenwEOSwisw

setwtmw1gwTyiswallmwswtyewsmftwarewtmwavmidwresettinewADSTARTwfmrwtyewnextw

yardwarewtrieeerweventg w Tyiswensureswtyatwnmwsubsequentwyardwarewtrieeerswarew

 issedg  

Nmte:wWyenwsmftwarewtrieeerinewiswseleoted,wtyewADSTARTwbitwsymuldwnmtwbewsetwtmw1wifwtyewEOCwflaewisw

stillwyieyg  

 ADC timing 

Tyewti ewelapsedwfrm wtyewstartwtmwtyewendwmfwomnversimnwiswtyewsu wmfwtyew
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omnfieuredwsa plinewti ewandwomnversimnwti eg  

Fieurew73wAnalme-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: 

 tSMPL depends on SMP[2:0]  

 tSAR is the conversion time: 13 ADC_CLK cycles  

 Stop ongoing conversion (ADSTP)  

TyewsmftwarewdeoideswwyetyerwtmwstmpwtyewomnversimngwTmwstmpwanwmneminew

reeularwomnversimn,wADSTPwsymuldwbewsetwtmw1g w Stmppinewtyewomnversimnwwillw

resetwtyewmneminewADCwmperatimng w TyewADCwoanwtyenwbewreomnfieuredwtmw

preparewfmrwnewwmperatimnsg  

IfwtyewADSTPwbitwiswsetwtmw1wb.wsmftware,wallwmneminewreeularwomnversimnswwillwbew

abmrted,wandwsm ewomnversimnwresultswwillwbewdisoardedg  

Afterwtyewexeoutimnwmfwtyiswprmera ,wtyewADSTP/ADSTARTwbitwwillwbewolearedwb.w

yardwaregwTyewsmftwarew ustwpmllwADSTARTwuntilwitwiswresetwtmwdeter inewtyatwtyew

ADCwyaswom pletel.wstmppedwrunnineg  

Fieurew74wStmpwOneminewReeularwCmnversimn  

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 

 

 External trigger conversion and trigger polarity (EXTSEL, 

EXTEN)  

Cmnversimnswmrwomnversimnwsequenoeswoanwbewtrieeeredwb.wsmftwarewmrwexternalw

eventsg w IfwtyewEXTENwomntrmlwbitwiswnmtwequalwtmw"00",wexternalweventswoanwtrieeerw
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omnversimnsg  

AfterwtyewsmftwarewsetswtyewADSTARTwbitwtmw1,wtyewreeularwtrieeerwseleotimnw

beom eswvalidg w Hardwarewtrieeerswmoourrinewdurinewomnversimnwwillwbew

ienmredg w IfwtyewADSTARTwbitwisw0,wan.wreeularwyardwarewtrieeerswtyatwmoourwwillw

bewienmredg  

TyewfmllmwinewtablewprmvideswtyewomrrespmndenoewbetweenwEXTENwvalueswandw

trieeerwpmlaritiesg  

Tablew55wCmnfieurewTrieeerwPmlarit.wfmrwReeularwExternalwTrieeers  

EXTEN Source 

00 Disablewyardwarewtrieeerwdeteotimn,wenablewsmftwarewtrieeerwdeteotimn  

01 Hardwarewtrieeerwdeteotimnwmnwrisinewedee 

10 Hardwarewtrieeerwdeteotimnwmnwfallinewedee 

11 Perfmr wyardwarewtrieeerwdeteotimnwmnwfallinewedeeswandwfallinewedees  

TyewEXTSELwomntrmlwbitwiswusedwtmwseleotwtyewtrieeerwfmrwreeularwermupwomnversimnw

frm w8wpmssibleweventsg  

Nmte:wTyewreeularwtrieeerwseleotimnwoannmtwbewoyaneedwinwreal-ti eg  

TyewfmllmwinewtablewlistswallwpmssiblewexternalwtrieeerswmfwtyewADCwfmrwreeularwandw

injeotedwomnversimnsg  

Tablew56wExternalwTrieeerwmfwReeularwCyannel 

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

ado_ext_tre0 Ati erwTRG0 Internalwsienalwfrm wmn-oyipwti ersw  000 

ado_ext_tre1w  Ati erwTRG1 Internalwsienalwfrm wmn-oyipwti ersw  001 

ado_ext_tre2w  Ati erwTRG2 Internalwsienalwfrm wmn-oyipwti ersw  010 

ado_ext_tre3w  Gti erwTRG0 Internalwsienalwfrm wmn-oyipwti ersw  011 

ado_ext_tre4w  - Reserved 100 

ado_ext_tre5w  - Reserved 101 

ado_ext_tre6w  - Reserved 110 

ado_ext_tre7 - Reserved 111 

 Discontinuous mode (DISCEN, DISCNUM)  

Regular group mode  

Tyisw mdewoanwbewenabledwb.wsettinewtyewDISCENwbitwinwtyewADC_CFGRwreeisterw

tmw1g 

Tyisw mdewiswusedwtmwomnvertwsymrtwsequenoeswomntaininewnw(nw≤w 8)w

omnversimns,wwyioywarewpartwmfwtyewomnversimnwsequenoewseleotedwinwtyew

ADC_SQRxwreeistergwTyewvaluewmfwnwoanwbewspeoifiedwb.wwritinewtmwtyew

DISCNUM[2:0]wbitswinwtyewADC_CFGRwreeisterg 
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Wyenwanwexternalwtrieeerwmoours,wtyewnextwnwomnversimnswseleotedwinwtyew

ADC_SQRxwreeisterwwillwstartwuntilwallwomnversimnswinwtyewsequenoewarew

om pletedgwTyewtmtalwsequenoewlenetywiswdefinedwb.wtyewRL[3:0]wbitswinwtyew

ADC_SQR1wreeisterg 

EaoywomnversimnweenerateswanwEOCwevent,wandwtyewlastwomnversimnwalsmw

eenerateswanwEOSweventgwAllwsubsequentwtrieeerweventswwillwrestartwtyewentirew

sequenoeg 

Nmte:wWyenwomnvertinewawreeularwermupwinwdisomntinumusw mde,wtyerewiswnmwreversew(tyewnu berwmfw

omnversimnswinwtyewlastwsubermupwmfwtyewsequenoewiswlesswtyanwn)g 

Afterwomnvertinewallwsubermups,wtyewnextwtrieeerwsienalwwillwstartwtyewomnversimnwmfw

tyewfirstwsubermupg 

Disomntinumusw mdewandwomntinumusw mdewoannmtwbewenabledwsi ultanemusl.gwIfw

bmtyw mdeswarewenabledwsi ultanemusl.,wtyewADCwwillwreomenizewtyatwtyew

omntinumusw mdewiswdisabledwandwomntinuewtmwperfmr wrelatedwmperatimnsg 

 End of conversion (EOC)  

TyewADCwnmtifieswtyewapplioatimnweaoywti ewawreeularwomnversimnwendweventw

mooursg w TyewADCwi  ediatel.wsetswtyewEOCwflaewtmw1wwyenwnewwreeularw

omnversimnwdatawappearswinwtyewADC_DRwreeisterg w Anwinterruptwoanwbew

eeneratedwifwtyewEOCIEwbitwiswsetwtmw1g w TyewEOCwflaewoanwbewolearedwb.w

smftwarewwritinew1wtmwitwmrwreadinewtyewADC_DRg  

 End of conversion sequence (EOS)  

TyewADCwnmtifieswtyewapplioatimnweaoywti ewawreeularwsequenoewendweventw

mooursg  

TyewADCwi  ediatel.wsetswtyewEOSwflaewtmw1wwyenwtyewlastwdatawmfwtyewreeularw

omnversimnwsequenoewappearswinwtyewADCx_DRwreeisterg w Anwinterruptwoanwbew

eeneratedwifwtyewEOSIEwbitwiswsetwtmw1g w TyewEOSwflaewoanwbewolearedwb.wsmftwarew

writinew1wtmwitg  

 Example timing diagrams (single mode/continuous mode, 

hardware/software trigger)  

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

diaera wiswaswfmllmws:  
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Fieurew75wSinelewsequenoewomnversimn,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:  

Fieurew76wCmntinumuswsequenoewomnversimn,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:  

Fieurew77wSinelewsequenoewomnversimn,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:  
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Fieurew78wCmntinumuswsequenoewomnversimn,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

 

 Data alignment 

TyewALIGNwbitwinwtyewADC_CFGRwreeisterwseleotswtyewalien entwmfwtyewomnvertedw

datawstmraeeg w Datawoanwbewleft-alienedwmrwrieyt-alienedg 

Fmrwreeularwermupwoyannels,wtyerewiswnmwneedwtmwsubtraotwanwmffsetwvalue,wsmwmnl.w

12wbitswarewvalidg  

Fieurew79wDatawrieytwalien ent  

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

Rule group

w  

Fieurew80wDatawleftwalien ent  

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

Rule group

w  

Tyewdatawmfwtyewsequentialwsee entedwsa plinew mdewiswstmredwinw

ADC_DATA(0-7)wreeisterwandwoanwbewleftwmrwrieyt-alienedg 

 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:  

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

is programmed to transfer a fixed number of data.  
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⚫ w DMAwprmera  inewiswusedwtmwtrans itwtyewfixed-lenetywdata 

⚫ Inwtyisw mde,wADCwwillweeneratewawDMAwrequestwever.wti ewitwomnvertsw

dataweffeotivel.gwWyenwADCwomnversimnwiswrestarted,wADCwwillwstmpw

eeneratinewDMAwrequest 

⚫ Wyenwtyewnu berwmfwADCwomnversimnswreaoyeswtyewlenetywmfwDMA,w

smftwarewiswrequiredwtmwomnfieurewtyewADSTPwbitwtmwstmpwADC 

 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 

 ADC overrun 

ADCwmverrunw eanswwyenwtyewomnvertedwdatawiswnmtwreadwb.wDMAwmrwCPUwmnw

ti e,wanmtyerwomnvertedwdatawwillwtakeweffeotg 

WyenwEOCwbitwisw1wbutwanmtyerwnewwomnversimnwyaswbeenwom pleted,wanwmverrunw

eventwwillwmoour,wandwOVRwbitwmfwreeisterwADC_ISRwwillwbewsetwtmw1;wifwOVRIEwbitwisw

setwtmw1,wanwmverrunwinterruptwwillwbeweeneratedg 

Itwiswdeter inedwb.wOVRMODwbitwmfwomnfieuratimnwreeisterwADC_CFGR1wtyatwtyew

datawinwtyewADCwdatawreeisterwarewyeldwmrwmverwrittenwwyenwanwmverrunweventw

moours: 

⚫ OVRMODwisw0:wWyenwanwmverrunweventwiswdeteoted,wmldwdatawwillwbew

yeldwinwADC_DATAwreeister 

⚫ OVRMODwiswsetwtmw1:wWyenwanwmverrunweventwiswdeteoted,wADC_DATAw

reeisterwwillwmverwritewtyewdatawb.wtyewlastwomnvertedwdata 

 ADC (low-power mode) 

Automatic delay conversion mode  

TyewADCwexeouteswtyewautm atiowdela.womnversimnw mdewomntrmlledwb.wtyew

AUTDLYwomnfieuratimnwbitgwAutm atiowdela.womnversimnwoanwbewusedwtmwsi plif.w

smftwarewandwmpti izewtyewperfmr anoewmfwapplioatimnswusinewlmw-frequeno.w

olmoksw(wyioyw a.wbewatwriskwmfwADCwmverflmw)g 

WyenwAUTDLY=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
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requestwti ewintervalgwAutm atiowsyutdmwnw mdewoanwbewusedwinwom binatimnw

witywautm atiowdela.womnversimnw mdewinwlmw-frequeno.wapplioatimng 

Autm atiowsyutdmwnw mdewoanwbewenabledwb.wsettinewAUTOFFwbitwmfw

omnfieuratimnwreeisterwADC_CFGR1wtmw1gwWyenwAUTOFFwbitwiswsetwtmw1wandwtyerew

iswnmwADCwomnversimn,witwwillwbewpmweredwmffwautm atioall.,wandwwyenwtyew

omnversimnwiswstarted,wADCwwillwbewwmkenwupwautm atioall.g 

Nmte:wTyewsequentialwsee entedwsa plinew mdewdmeswnmtwsuppmrtg 

 ADC interrupt 

Interruptswareweeneratedwinwtyewfmllmwinewoases:  

⚫ Atwtyewendwmfwan.womnversimnwmfwtyewreeularwermupw(EOCwflae)  

⚫ Atwtyewendwmfwtyewomnversimnwsequenoewmfwtyewreeularwermupw(EOSw

flae)  

⚫ Interruptwatwtyewendwmfwtyewfirstwsee entwmfwsequenoewsee entedw

sa plinew(SEQ_NUM1_FINwflae)  

⚫ Interruptwatwtyewendwmfwtyewseomndwsee entwmfwsequenoewsee entedw

sa plinew(SEQ_NUM2_FINwflae)  

⚫ Interruptwatwtyewendwmfwtyewtyirdwsee entwmfwsequenoewsee entedw

sa plinew(SEQ_NUM3_FINwflae)  

⚫ Overrunwinterruptw(OVRwflae)  

⚫ Interruptwatwtyewendwmfwreeularwomnversimnwsa plinew(EOSMPwflae)  

⚫ EnablewADCwread.winterruptw(ADYwflae)  

Separatewinterruptwenablewbitswoanwbewusedwfmrwflexibilit.g  

Tablew57wADCwInterrupt 

Interrupt event Event flag Enable control bit 

End of conversion of regular group  EOC EOCIE 

End of conversion sequence of regular 

group  
EOS EOSIE 

End of the first segment of sequential 

segmented sampling 
SEQ_NUM1_FIN SEQ_NUM1_FIN IE 

End of the second segment of sequential 

segmented sampling 
SEQ_NUM2_FIN SEQ_NUM2_FIN IE 

End of the third segment of sequential 

segmented sampling 
SEQ_NUM3_FIN SEQ_NUM3_FIN IE 

Data overrun of regular group  OVR OVRIE 

End of regular conversion sampling  EOSMP EOSMPIE 

Enable ADC ready  RDY RDYIE 

18.4.22.1 Direction for use 

TyewprmoesswmfwenablinewADCwtyrmueywsmftware: 
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 Writew"1"wtmwtyewADRDYwbitwinwtyewADCx_ISRwreeisterwtmwolearwitwtmwzermg 

 SetwADENwtmw1g 

 WaitwuntilwADRDY=1w(ADRDYwwillwbewsetwb.w1wafterwtyewADCwstartwti e)gw

Tyiswoanwbewaoyievedwb.wusinewanwassmoiatedwinterruptw(settinewADRDYIEw

tmw1)g 

 Writew"1"wtmwtyewADRDYwbitwinwtyewADCx_ISRwreeisterwtmwzermwitw(mptimnal)g 

TyewprmoesswmfwdisablinewADCwtyrmueywsmftware: 

 Check whether both ADSTART and JADSTART are 0 to ensure that no 

conversion is currently being performed. If necessary, set ADSTP to 1 

and JADSTP to 1, and then wait until ADSTP=0 and JADSTP=0 to stop 

any ongoing regular and injection conversions. 

 Clear ADDEN to 0 

Inwtyewsinele-omnversimnw mde,wtyewADCwwillwperfmr wallwtyewomnversimnswmfwtyew

oyannelwatwmnoegwWyenwtyewCONTwbitwisw0,wtyisw mdewoanwbewinitiatedwinwtyew

fmllmwinewwa.: 

⚫ setwADSTARTwpmsitimnw1winwtyewADCx_CRwreeisterw(fmrwreeularw

oyannels) 

⚫ setwJADSTARTwpmsitimnw1winwtyewADCx_CRwreeisterw(fmrwinjeotimnw

oyannel) 

⚫ Externalwyardwarewtrieeerweventw(applioablewtmwreeularwoyannelswmrw

injeotimnwoyannels) 

Inwawreeularwsequenoe,wafterweaoywomnversimnwiswom pleted: 

⚫ Tyewomnversimnwdatawiswstmredwinwtyew16-bitwADCx_DRwreeister 

⚫ SetwtyewEOCw(EndwmfwReeularwCmnversimn)wflaewtmw1 

⚫ AnwinterruptimnwwillwmoourwwyenwEOCIEwiswatwpmsitimnw1 

Inwtyewinjeotimnwsequenoe,wafterweaoywomnversimnwiswom pleted: 

⚫ Tyewomnversimnwdatawiswstmredwinwmnewmfwtyewfmurw16-bitwADCx_JDR.w

reeisters 

⚫ SetwtyewJEOCw(InjeotimnwCmnversimnwCm pleted)wflaewtmw1 

⚫ AnwinterruptwwillwmoourwwyenwJEOCIEwiswatwpmsitimnw1 

Afterwtyewreeularwsequenoewiswom pleted: 

⚫ SetwtyewEOSw(EndwmfwReeularwSequenoe)wflaewtmw1 

⚫ AnwinterruptwwillwmoourwwyenwEOSIEwiswatwpmsitimnw1 

Afterwtyewinjeotimnwsequenoewiswom pleted: 

⚫ SetwtyewJEOSw(EndwmfwInjeotimnwsequenoe)wflaewtmw1 

⚫ AnwinterruptwwillwmoourwwyenwJEOSIEwiswatwpmsitimnw1 

Subsequentl.,wtyewADCwwillwoeasewmperatimnwuntilwawnewwexternalwrmutinewmrw

injeotimnwtrieeerwmoours,wmrwtyewADSTARTwmrwJADSTARTwbitwiswresetwtmw1waeaing 
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Nmte:wTmwomnvertwawsinelewoyannel,w.muwoanwprmera wtyewsequenoewlenetywtmw1g 

Inwomntinumuswomnversimnw mde,wifwawreeularwsmftwarewmrwyardwarewtrieeerweventw

moours,wtyewADCwwillwexeoutewallwtyewreeularwomnversimnswmfwtyewoyannelwmnoe,w

andwtyenwautm atioall.wrestartwandwomntinumusl.wexeouteweaoywomnversimnwmfwtyew

sequenoegwWyenwtyewCONTwbitwisw1,wtyisw mdewoanwbewinitiatedwb.wexternalw

trieeerwmrwb.wsettinewtyewADSTARTwpmsitimnw1winwtyewADCx_CRwreeisterg 

Inwawreeularwsequenoe,wafterweaoywomnversimnwiswom pleted: 

⚫ Tyewomnversimnwdatawiswstmredwinwtyew16-bitwADCx_DRwreeister 

⚫ SetwtyewEOCw(CmnversimnwCm pleted)wflaewtmw1 

⚫ AnwinterruptimnwwillwmoourwwyenwEOCIEwiswatwpmsitimnw1 

Afterwtyewomnversimnwsequenoewiswom pleted: 

⚫ SetwtyewEOSw(sequenoewEnd)wflaewtmw1 

⚫ AnwinterruptimnwwillwmoourwwyenwEOSIEwiswatwpmsitimnw1 

Subsequentl.,wtyewnewwsequenoewwillwbewrestartedwi  ediatel.,wandwtyewADCwwillw

omntinuewtmwrepeatwtyewomnversimnwsequenoeg 

Tyewomnversimnwfmr ulawbetweenwtyewsa plinewresultwDsa plewmfwtyew

te peraturewsensmrwandwtyewourrentwte peraturewTw(unit:w℃)wiswaswfmllmws: 

𝑇 = 20 −
Dsample − D20℃

0.0043
 

 Register address mapping 

Tablew58wADCwReeisterwAddresswMappinewTable 

Register name Description Offset address 

ADC_ISR ADCwstatuswreeister 0x00 

ADC_IER ADCwinterruptwenablewreeister 0x04 

ADC_CR ADCwomntrmlwreeister 0x08 

ADC_CFGR1 ADCwomnfieuratimnwreeisterw1 0x0C 

ADC_CFGR2 ADCwomnfieuratimnwreeisterw2 0x10 

ADC_SMPR1 ADCwsa plinewomnfieuratimnwreeister 0x14 

ADC_CFGR3 ADCwomnfieuratimnwreeisterw3 0x1C 

ADC_SQR1 ADCwsequenoewomnfieuratimnwreeisterw1 0x2C 

ADC_SQR2 ADCwsequenoewomnfieuratimnwreeisterw2 0x30 

ADC_SQR3 ADCwsequenoewomnfieuratimnwreeisterw3 0x34 

ADC_DR ADCwreeularwomnversimnwdatawreeister 0x38 

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



 

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 232 

Register name Description Offset address 

ADC_SEQ_NUM 
ADCwsequentialwsee entedwsa plinew

omntrmlwreeister 
0x5C 

ADC_TMR ADCwtestwomnfieuratimnwreeister 0x84 

 Register functional description 

 ADC status register (ADC_ISR) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:11 Reserved 

10 SEQ_NUM3_FIN R/W 

NUMg3wmfwSequentialwSeotimnwSa plinewFinisy 

0:wNmtwmoourred 

1:wOoourred 

Tyiswbitwoanwbewolearedwtmw0wb.wwritinew1wviawsmftwareg 

9 SEQ_NUM2_FIN R/W 

NUMg2wmfwSequentialwSeotimnwSa plinewFinisy 

0:wNmtwmoourred 

1:wOoourred 

Tyiswbitwoanwbewolearedwtmw0wb.wwritinew1wviawsmftwareg 

8 SEQ_NUM1_FIN R/W 

NUMg1wmfwSequentialwSeotimnwSa plinewFinisy 

0:wNmtwmoourred 

1:wOoourred 

Tyiswbitwoanwbewolearedwtmw0wb.wwritinew1wviawsmftwareg 

7:5 Reserved 

4 OVR R/W 

ADCwmverrun 

Tyiswbitwiswsetwtmw1wb.wyardwarewwyenwanwmverrunweventwmoourswmnw

awreeularwoyannel,wwyioyw eanswawnewwomnversimnwyaswbeenw

om pletedwwyenwtyewEOCwflaewiswalread.wsetwtmw1gwTyiswbitwoanwbew

olearedwb.wsmftwarewwritinew1wtmwitg 

0:wNmwmverrunweventwyaswmoourredw(mrwtyewflaeweventwyaswbeenw

omnfir edwandwolearedwb.wsmftware)w  

1:wAnwmverrunwyaswmoourred  

3 EOS R/W 

Endwmfwreeularwsequenoewflae 

Hardwarewsetswtyiswbitwtmw1wafterwtyewomnversimnwmfwtyewreeularw

oyannelwsequenoewendsgwTyiswbitwoanwbewolearedwb.wsmftwarew

writinew1wtmwitg 

0:wTyewreeularwomnversimnwsequenoewiswnmtwom pletedw(mrwtyewflaew

eventwyaswbeenwomnfir edwandwolearedwb.wsmftware) 

1:wTyewreeularwomnversimnwsequenoewiswom pleted 

2 EOC R/W 

Endwmfwomnversimnwflae 

Tyiswbitwiswsetwtmw1wb.wyardwareweaoywti ewawreeularwomnversimnwmfw

awoyannelwendswandwnewwdatawappearswinwtyewADC_DRw

reeisterg w Tyiswbitwoanwbewolearedwb.wsmftwarewwritinew1wtmwitwmrw

readinewtyewADC_DRwreeisterg 
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Field Name R/W Description 

0:wTyewreeularwoyannelwomnversimnwiswnmtwom pletedw(mrwtyewflaew

eventwyaswbeenwomnfir edwandwolearedwb.wsmftware)w1:wTyew

reeularwoyannelwomnversimnwiswom pleted 

1 EOSMP R/W 

Endwmfwsa plinewflae 

Tyiswbitwiswsetwtmw1wb.wyardwarewwyenwtyewsa plinewpyasewendsw

durinewtyewomnversimnwmfwan.woyannelw(reeularwoyannelswmnl.)g 

0:wTyewsa plinewpyasewiswnmtwendedw(mrwtyewflaeweventwyaswbeenw

omnfir edwandwolearedwb.wsmftware)w  

1:wTyewsa plinewpyasewiswended  

0 RDY R/W 

ADCwRead.wFlae 

Tyiswbitwoanwbewolearedwb.wsmftwarewwritinew1wtmwitg 

0:wADCwiswnmtwread. 

1:wADCwiswread.wtmwstartwomnversimn 

 ADC interrupt enable register (ADC_IER) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:11 Reserved 

10 SEQ_NUM3_FINIE R/W 

NUMg3wmfwSequentialwSeotimn 

Sa plinewFinisywInterruptwEnable 

0:wDisablew  

1:wEnable 

9 SEQ_NUM2_FINIE R/W 

NUMg2wmfwSequentialwSeotimn 

Sa plinewFinisywInterruptwEnable 

0:wDisable 

1:wEnable 

8 SEQ_NUM1_FINIE R/W 

NUMg1wmfwSequentialwSeotimn 

Sa plinewFinisywInterruptwEnable 

0:wDisablew  

1:wEnable 

7:5 Reserved 

4 OVRIE R/W 

Overrunwinterruptwenable 

Tyiswbitwiswsetwtmw1wandwolearedwtmw0wb.wsmftwarewtmw

enable/disablewtyewmverrunwinterruptwmfwreeularwomnversimnsg 

0:wOverrunwinterruptwdisabledw  

1:wOverrunwinterruptwenabledgwAnwinterruptwisweeneratedwwyenw

tyewOVRwbitwiswsetwtmw1g 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyiswbitwwyenw

ADSTART=0w(tyiswensureswtyatwnmwreeularwomnversimnwisw

ourrentl.winwprmeress)g 

3 EOSIE R/W 

Endwmfwreeularwsequenoewmfwomnversimnswinterruptwenable 

Tyiswbitwiswsetwtmw1wandwolearedwtmw0wb.wsmftwarewtmw

enable/disablewtyewinterruptwatwtyewendwmfwtyewreeularw

omnversimnwsequenoegw  

0:wEOSwinterruptwdisabledw  
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Field Name R/W Description 

1:wEOSwinterruptwenabledgwAnwinterruptwisweeneratedwwyenwtyew

EOSwbitwiswsetwtmw1g 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyiswbitwwyenw

ADSTART=0w(tyiswensureswtyatwnmwreeularwomnversimnwisw

ourrentl.winwprmeress)g 

2 EOCIE R/W 

Endwmfwreeularwomnversimnwinterruptwenable 

Tyiswbitwiswsetwtmw1wandwolearedwtmw0wb.wsmftwarewtmw

enable/disablewtyewinterruptwatwtyewendwmfwreeularwomnversimng 

0:wEOCwinterruptwdisabledw  

1:wEOCwinterruptwenabledgwAnwinterruptwisweeneratedwwyenwtyew

EOCwbitwiswsetwtmw1g 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyiswbitwwyenw

ADSTART=0w(tyiswensureswtyatwnmwreeularwomnversimnwisw

ourrentl.winwprmeress)g 

1 EOSMPIE R/W 

Endwmfwsa plinewflaewinterruptwenablewfmrwreeularwomnversimns 

Tyiswbitwiswsetwtmw1wandwolearedwtmw0wb.wsmftwarewtmw

enable/disablewtyewinterruptwatwtyewendwmfwtyewsa plinewpyasew

mfwreeularwomnversimng 

0:wEOSMPwinterruptwdisabled 

1:wEOSMPwinterruptwenabledgwAnwinterruptwisweeneratedwwyenw

tyewEOSMPwbitwiswsetwtmw1g 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyiswbitwwyenw

ADSTART=0w(tyiswensureswtyatwnmwreeularwomnversimnwisw

ourrentl.winwprmeress)g 

0 RDYIE R/W 

ADCwRead.wInterruptwEnable 

0:wDisable 

1:wEnable 

 ADC control register (ADC_CR) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31 VREF_SEL R/W 

VREFwomnneotwseleot 

0:wVREFwomnneotedwtmwVDD5 

1:wVREFwomnneotedwtmwIOwinput  

30:5 Reserved 

4 ADSTP R/W 

ADCwstmpwmfwreeularwomnversimnwom  and 

Tyiswbitwiswsetwtmw1wb.wsmftwarewtmwstmpwandwdisoardwtyewmneminew

reeularwomnversimnw(ADSTPwom  and)g 

Tyewbitwiswolearedwb.wyardwarewwyenwtyewomnversimnwyaswbeenw

effeotivel.wdisoardedwandwtyewADCwreeularwsequenoewandwtrieeerwoanw

bewreomnfieuredgwSubsequentl.,wtyewADCwwillwbewread.wtmwreoeivewaw

newwom  andwtmwstartwreeularwomnversimnw(ADSTARTwom  and)g 

0:wNmwADCwstmpwreeularwomnversimnwom  andwiswourrentl.wbeinew

exeoutedg 

1:wWritinew1wstmpswtyewmneminewreeularwomnversimngwAwreadwvaluewmfw1w

indioateswtyatwtyewADSTPwom  andwiswbeinewexeoutedg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwsetwADSTPwtmw1wwyenwADSTART=1w

andwADDIS=0w(tyewADCwiswenabled,wwillweventuall.wperfmr wreeularw
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Field Name R/W Description 

omnversimn,wandwtyerewarewnmwpendinewrequestswtmwdisablewtyewADC)gw

Inwautm atiowinjeotimnw mdew(JAUTO=1),wsettinewADSTPwtmw1wwillwabmrtw

bmtywreeularwandwinjeotedwomnversimnsw(dmwnmtwusewJADSTP)g 

3 Reserved 

2 ADSTART R/W 

ADCwstartwmfwreeularwomnversimn 

Tyiswbitwiswsetwtmw1wb.wsmftwarewtmwstartwtyewreeularwoyannelwomnversimnw

mfwtyewADCg w DependinewmnwtyewvaluewmfwtyewEXTENwomnfieuratimnwbit,w

omnversimnwoanwstartwi  ediatel.w(smftwarewtrieeerwomnfieuratimn)wmrw

afterwawreeularwyardwarewtrieeerweventwmooursw(yardwarewtrieeerw

omnfieuratimn)g 

Tyewbitwiswolearedwb.wyardware:w  

-wInwsinelewomnversimnw mde,wifwsmftwarewtrieeerwiswseleotedw

(EXTSEL=0x0):wolearedwwyenwtyewendwmfwreeularwomnversimnw

sequenoew(EOS)wflaewappearsg 

-wInwallwoases:wolearedwb.wyardwarewwyenwtyewADSTPwbitwiswolearedw

afterwtyewexeoutimnwmfwtyewADSTPwom  andg 

0:wNmwADCwreeularwomnversimnwiswourrentl.winwprmeressg 

1:wWritinew1wstartswreeularwomnversimngwAwreadwvaluewmfw1windioateswtyatw

tyewADCwiswrunninewandwwillweventuall.womnvertwreeularwoyannelsg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwsetwADSTARTwtmw1wwyenwADEN=1w

andwADDIS=0w(tyewADCwiswenabled,wandwtyerewarewnmwpendinew

requestswtmwdisablewtyewADC)gwInwautm atiowinjeotimnw mdew

(JAUTO=1),wsettinewADSTARTwtmw1wstartswreeularwomnversimnwandw

autm atiowinjeotimnwomnversimnw(JADSTARTw ustwre ainwoleared)g 

1 Reserved 

0 ADEN R/W 

ADCwenablewomntrml 

Tyiswbitwiswsetwtmw1wandwolearedwb.wsmftwarewtmwenablewtyewADCg 

0:wADCwdisabledw(OFFwstate) 

1:wWritew1wtmwenablewtyewADC 

 ADC configuration register 1 (ADC_CFGR1) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:20 Reserved 

19:17 DISCNUM R/W 

Disomntinumusw mdewoyannelwomunt:wTyesewbitswarewwrittenwb.wsmftwarewtmw

definewtyewnu berwmfwreeularwoyannelswomnvertedwinwdisomntinumusw

sa plinew mdewafterwreoeivinewanwexternalwtrieeerg 

000:w1woyannel 

001:w2woyannels 

ggg 

110:w7woyannels 

111:w8woyannels 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwADSTART=0w

(tmwensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

16 DISCEN R/W 

Disomntinumusw mdewfmrwreeularwoyannels 

Tyiswbitwiswsetwtmw1wandwolearedwtmw0wb.wsmftwarewtmwenable/disablew

disomntinumusw mdewfmrwreeularwoyannelsg 
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Field Name R/W Description 

0:wDisomntinumusw mdewfmrwreeularwoyannelswdisabled 

1:wDisomntinumusw mdewfmrwreeularwoyannelswenabled 

Nmte:wDisomntinumusw mdewandwomntinumusw mdewoannmtwbewenabledw

si ultanemusl.:wDISCENwandwCONTw ustwnmtwbewsetwtmw1watwtyewsa ew

ti eg 

Autm atiowinjeotimnw mdewandwdisomntinumusw mdewoannmtwbewusedw

si ultanemusl.:wWyenwJAUTO=1,wtyewDISCENwandwJDISCENwbitsw ustw

bewkeptwolearedwb.wsmftwareg 

Smftwarewiswmnl.wallmwedwtmwwritewtmwtyiswbitwwyenwADSTART=0w(tmwensurew

nmwreeularwomnversimnwiswourrentl.winwprmeress)g 

15 AUTOFF R/W 

Autm-OffwMmdewEnable 

0:wDisabled 

1:wEnabled 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyiswbitwwyenwADSTART=0w(tmw

ensurewnmwomnversimnwiswourrentl.winwprmeress)g 

14 AUTDLY R/W 

Dela.edwomnversimnw mde 

Tyiswbitwiswsetwtmw1wandwolearedwtmw0wb.wsmftwarewtmwenable/disablew

autm atiowdela.edwomnversimnw mdeg 

0:wAutm atiowdela.edwomnversimnw mdewdisabled 

1:wAutm atiowdela.edwomnversimnw mdewenabled 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyiswbitwwyenwADSTART=0w(tmw

ensurewnmwomnversimnwiswourrentl.winwprmeress)g 

13 CONT R/W 

Sinele/omntinumuswomnversimnw mdewfmrwreeularwomnversimns 

Tyiswbitwiswsetwtmw1wandwolearedwtmw0wb.wsmftwaregwWyenwtyiswbitwiswsetwtmw1,w

reeularwomnversimnswwillwomntinuewuntilwtyewbitwiswolearedg 

0:wSinelewomnversimnw mde 

1:wCmntinumuswomnversimnw mde 

Nmte:wDisomntinumusw mdewandwomntinumusw mdewoannmtwbewenabledw

si ultanemusl.:wDISCENwandwCONTw ustwnmtwbewsetwtmw1watwtyewsa ew

ti eg 

Smftwarewiswmnl.wallmwedwtmwwritewtmwtyiswbitwwyenwADSTART=0w(tmwensurew

nmwreeularwomnversimnwiswourrentl.winwprmeress)g 

12 OVRMOD R/W 

OverrunwMmde 

Tyiswbitwiswsetwtmw1wandwolearedwb.wsmftwarewtmwomnfieurewtyew anaee entw

 etymdwmfwdatawmverrung 

0:wIfwanwmverrunwiswdeteoted,wtyewADCx_DRwreeisterwretainswtyewmrieinalw

datag 

1:wIfwanwmverrunwiswdeteoted,wtyewADCx_DRwreeisterwiswmverwrittenwb.wtyew

previmuswomnversimnwresultg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyiswbitwwyenwADSTART=0w(tyisw

ensureswtyatwnmwreeularwomnversimnwiswourrentl.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 
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Field Name R/W Description 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwADSTART=0w

(tmwensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

9 Reserved 

8:6 EXTSEL1 R/W 

Externalwtrieeerwseleotimnwfmrwreeularwermup 

Tyesewbitswseleotwtyewexternalweventwusedwtmwtrieeerwomnversimnwmfwtyew

reeularwermupg 

000:wATMRwTRG0 

001:wATMRwTRG1 

010:wATMRwTRG2 

011:wGTMRwTRG0 

1xx:wReserved 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwADSTART=0w

(tmwensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

5 ALIGN R/W 

Datawalien ent 

Tyiswbitwiswsetwandwolearedwb.wsmftwareg 

0:wRieyt-aliened 

1:wLeft-aliened 

Smftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwADSTART=0wandw

JADSTART=0w(tmwensurewnmwomnversimnwiswourrentl.winwprmeress)g 

4:2 Reserved 

1 DMACFG R/W 

Direotw e mr.waooesswomnfieuratimn 

Tyiswbitwiswsetwtmw1wandwolearedwtmw0wb.wsmftwarewtmwseleotwbetweenwtyew

twmwwmrkinew mdeswmfwDMA,wandwiswmnl.wvalidwwyenwDMAEN=1g 

0:wSeleotwDMAwsinelew mde 

1:wSeleotwDMAwoiroularw mde 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyiswbitwwyenwADSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

0 DMAEN R/W 

Direotw e mr.waooesswenable 

Tyiswbitwiswsetwtmw1wandwolearedwtmw0wb.wsmftwarewtmwenablewtyeweeneratimnw

mfwDMAwrequestsg 

0:wDMAwdisabled 

1:wDMAwenabled 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyiswbitwwyenwADSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

 ADC configuration register 2 (ADC_CFGR2) 

Offsetwaddress:w0x10 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:12 Reserved 
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Field Name R/W Description 

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 SEQE R/W 

SequentialwSeotimnwSa plinewEnable 

0:wDisable 

1:wEnable 

 ADC sampling configuration register (ADC_SMPR1) 

Offsetwaddress:w0x14 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:3 Reserved 

5:3 SMP1_SLOW R/W 

Cyannelwxwsa plinewti ewseleotimnw(fmrwslmwwoyannelswADC_IN8-

ADC_IN11) 

Tyesewbitswarewwrittenwb.wsmftwarewtmwseleotwtyewsa plinewti ewfmrw

eaoywoyannelgwDurinewtyewsa plinewperimd,wtyewoyannelwseleotimnwbitsw

 ustwre ainwunoyaneedg 

000:w128wADCwolmokwo.oles 

001:w160wADCwolmokwo.oles 

010:w192wADCwolmokwo.oles 

011:w224wADCwolmokwo.oles 

100:w256wADCwolmokwo.oles 

Otyers:wReserved,wyandledwasw128wADCwolmokwo.oles 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenw

ADSTART=0w(tmwensurewnmwomnversimnwiswourrentl.winwprmeress)g 

2:0 SMP1_FAST R/W 

Cyannelwxwsa plinewti ewseleotimnw(fmrwfastwoyannels) 

Tyesewbitswarewwrittenwb.wsmftwarewtmwseleotwtyewsa plinewti ewfmrw

eaoywoyannelgwDurinewtyewsa plinewperimd,wtyewoyannelwseleotimnwbitsw

 ustwre ainwunoyaneedg 

000:w3wADCwolmoks 

001:w8wADCwolmokwo.oles 

010:w16wADCwolmokwo.oles 

011:w32wADCwolmokwo.oles 

100:w64wADCwolmokwo.oles 

101:w96wADCwolmokwo.oles 

110:w128wADCwolmokwo.oles 

111:w256wADCwolmokwo.olesw4wADCwolmokwo.oles 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenw

ADSTART=0w(tmwensurewnmwomnversimnwiswourrentl.winwprmeress)g 
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 ADC configuration register 3 (ADC_CFGR3) 

Offsetwaddress:w0x1C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:13 Reserved 

12:10 EXTSEL3 R/W 

Externalwtrieeerwseleotimnwfmrwreeularwermupw3w  

Tyesewbitswseleotwtyewexternalweventwusedwtmwtrieeerwomnversimnwmfwtyew

reeularwermupg 

000:wATMRwTRG0 

001:wATMRwTRG1 

010:wATMRwTRG2 

011:wGTMRwTRG0 

1xx:wReserved 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwADSTART=0w

(tmwensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

9:8 EXTEN3 R/W 

Externalwtrieeerwenablewandwpmlarit.wseleotimnwfmrwreeularwoyannelsw3 

Tyesewbitswarewsetwtmw1wandwolearedwb.wsmftwarewtmwseleotwtyewexternalw

trieeerwpmlarit.wandwenablewtrieeerinewmfwtyewreeularwermupg 

00:wDisablewyardwarewtrieeerwdeteotimnw(tyiswbitwiswnmtwallmwedwtmwbew00winw

see entedwsa plinewfunotimn) 

01:wPerfmr wyardwarewtrieeerwdeteotimnwmnwrisinewedee 

10:wPerfmr wyardwarewtrieeerwdeteotimnwmnwfallinewedee 

11:wPerfmr wyardwarewtrieeerwdeteotimnwmnwrisinewandwfallinewedees Nmte:w

Smftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwADSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

7:5 Reserved 

4:2 EXTSEL2 R/W 

Externalwtrieeerwseleotimnwfmrwreeularwermupw2 

Tyesewbitswseleotwtyewexternalweventwusedwtmwtrieeerwomnversimnwmfwtyew

reeularwermupg 

000:wATMRwTRG0 

001:wATMRwTRG1 

010:wATMRwTRG2 

011:wGTMRwTRG0 

1xx:wReserved 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwADSTART=0w

(tmwensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

1:0 EXTEN2 R/W 

Externalwtrieeerwenablewandwpmlarit.wseleotimnwfmrwreeularwoyannelsw2 

Tyesewbitswarewsetwtmw1wandwolearedwb.wsmftwarewtmwseleotwtyewexternalw

trieeerwpmlarit.wandwenablewtrieeerinewmfwtyewreeularwermupg 

00:wDisablewyardwarewtrieeerwdeteotimnw(tyiswbitwiswnmtwallmwedwtmwbew00winw

see entedwsa plinewfunotimn) 

01:wPerfmr wyardwarewtrieeerwdeteotimnwmnwrisinewedee 

10:wPerfmr wyardwarewtrieeerwdeteotimnwmnwfallinewedee 

11:wPerfmr wyardwarewtrieeerwdeteotimnwmnwrisinewandwfallinewedees Nmte:w

Smftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwADSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

 ADC sequence configuration register 1 (ADC_SQR1) 

Offsetwaddress:w0x2C 
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Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:28 SQ7 R/W 

7tywomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyew

seventywomnversimnwinwtyewreeularwomnversimnwsequenoeg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwADSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

27:24 SQ6 R/W 

6tywomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyewsixtyw

omnversimnwinwtyewreeularwomnversimnwsequenoeg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwADSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

23:20 SQ5 R/W 

5tywomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyewfiftyw

omnversimnwinwtyewreeularwomnversimnwsequenoeg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwADSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

19:16 SQ4 R/W 

4tywomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyew

fmurtywomnversimnwinwtyewreeularwomnversimnwsequenoeg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwADSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

15:12 SQ3 R/W 

3rdwomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyewtyirdw

omnversimnwinwtyewreeularwomnversimnwsequenoeg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwADSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

11:8 SQ2 R/W 

2ndwomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyew

seomndwomnversimnwinwtyewreeularwomnversimnwsequenoeg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwADSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

7:4 SQ1 R/W 

1stwomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyewfirstw

omnversimnwinwtyewreeularwomnversimnwsequenoeg 

0000:wseleotwvin0w-wPA7 

0001:woymmsewvin1w-wPA8 

0010:woymmsewvin2w-wPB5 

0011:woymmsewvin3w-wPB6 

0100:woymmsewvin4w-wPB1 

0101:wCymmsewvin5w-wPB2 

0110:wseleotwvin6w-wPB3 

0111:woymmsewvin7w-wPB4 

1000:woymmsewvin8w-wTS 

1001:woymmsewvin9w-wVBG 

1010:wCymmsewvin10wVBB 

1011-1/12:woymmsewvin11-1/4wVDD5 

1100:woymmsewvin12w-wOPAMP0 

1101:woymmsewvin13w–wOPAMP1 
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Field Name R/W Description 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwADSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

3:0 LT3 R/W 

Reeularwoyannelwsequenoewlenety 

Tyesewbitswarewwrittenwb.wsmftwarewtmwdefinewtyewtmtalwnu berwmfwomnversimnsw

inwtyewreeularwoyannelwomnversimnwsequenoeg 

0000:w1womnversimn 

0001:w2womnversimns 

ggg 

1111:w16womnversimns 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwADSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

 ADC sequence configuration register 2 (ADC_SQR2) 

Offsetwaddress:w0x30 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:28 Reserved 

27:24 SQ14 R/W 

14tywomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyew

fmurteentywomnversimnwinwtyewreeularwomnversimnwsequenoeg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwADSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

23:20 SQ13 R/W 

13tywomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyew

tyirteentywomnversimnwinwtyewreeularwomnversimnwsequenoeg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwADSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

19:16 SQ12 R/W 

12tywomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyew

twelftywomnversimnwinwtyewreeularwomnversimnwsequenoeg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwADSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

15:12 SQ11 R/W 

11tywomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyew

eleventywomnversimnwinwtyewreeularwomnversimnwsequenoeg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwADSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

11:8 SQ10 R/W 

10tywomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyew

tentywomnversimnwinwtyewreeularwomnversimnwsequenoeg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwADSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

7:4 SQ9 R/W 

9tywomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyew

nintywomnversimnwinwtyewreeularwomnversimnwsequenoeg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwADSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 
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Field Name R/W Description 

3:0 SQ8 R/W 

8tywomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyew

eieytywomnversimnwinwtyewreeularwomnversimnwsequenoe 

 Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwADSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

 ADC sequence configuration register 3 (ADC_SQR3) 

Offsetwaddress:w0x34 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:8 Reserved 

7:4 SQ16 R/W 

16tywomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyew

sixteentywomnversimnwinwtyewreeularwomnversimnwsequenoeg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwADSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

3:0 SQ15 R/W 

15tywomnversimnwinwreeularwsequenoe 

Tyesewbitswarewwrittenwb.wsmftwarewtmwassienwtyewoyannelwnu berwaswtyew

fifteentywomnversimnwinwtyewreeularwomnversimnwsequenoeg 

Nmte:wSmftwarewiswmnl.wallmwedwtmwwritewtmwtyesewbitswwyenwADSTART=0w(tmw

ensurewnmwreeularwomnversimnwiswourrentl.winwprmeress)g 

 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 

 ADC data register 0 (ADC_DATA0) 

Offsetwaddress:w0x3C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 RDATA0 R Sequenoewsee entedwsa plinewresultwdataw0 

 ADC data register 1 (ADC_DATA1) 

Offsetwaddress:w0x40 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 
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Field Name R/W Description 

15:0 RDATA1 R Sequenoewsee entedwsa plinewresultwdataw1 

 ADC data register 2 (ADC_DATA2) 

Offsetwaddress:w0x44 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 RDATA2 R Sequenoewsee entedwsa plinewresultwdataw2 

 ADC data register 3 (ADC_DATA3) 

Offsetwaddress:w0x48 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 RDATA3 R Sequence segmented sampling result data 3 

 ADC data register 4 (ADC_DATA4) 

Offsetwaddress:w0x4C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 RDATA4 R Sequenoewsee entedwsa plinewresultwdataw4 

 ADC data register 5 (ADC_DATA5) 

Offsetwaddress:w0x50 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 RDATA5 R Sequenoewsee entedwsa plinewresultwdataw5 

 ADC data register 6 (ADC_DATA6) 

Offsetwaddress:w0x54 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:16 Reserved 

15:0 RDATA6 R Sequenoewsee entedwsa plinewresultwdataw6 

 ADC data register 7 (ADC_DATA7) 

Offsetwaddress:w0x58 

Resetwvalue:w0x0000w0000 
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Field Name R/W Description 

31:16 Reserved 

15:0 RDATA7 R Sequenoewsee entedwsa plinewresultwdataw7 

 ADC sequential segmented sampling control register 

(ADC_SEQ_NUM) 

Offsetwaddress:w0x5C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:18 Reserved 

17:16 SG_NUM R/W 

TyewNu berwmfwSequenoialwSeotimn 

00:w1wseotimn 

01:w2wseotimns 

10:w3wseotimns 

11:wInvalid  

15:11 Reserved 

10:8 SEQ_NUM3 R/W 

Seotimn3wTrans issimnwTi ewSetup 

000:wTrans itw1wti e 

001:wTrans itw2wti es 

gggggg 

101:wTrans itw6wti es 

Otyers:wInvalid 

7 Reserved 

6;4 SEQ_NUM2 R/W 

Seotimn2wTrans issimnwTi ewSetup 

000:wTrans itw1wti e 

001:wTrans itw2wti es 

gggggg 

110:wTrans itw7wti es 

Otyers:wInvalid 

3 Reserved 

2:0 SEQ_NUM1 R/W 

Seotimn1wTrans issimnwTi ewSetup 

000:wTrans itw1wti e 

001:wTrans itw2wti es 

gggggg 

111:wTrans itw8wti es 

 ADC test configuration register (ADC_TMR) 

Offsetwaddress:w0x84 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:1 Reserved 
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Field Name R/W Description 

0 CALC_BYPASS R/W 

ADCwoalibratimnwvaluewb.pass 

0:wOutputwoalibratimnwvalue 

1:wOutputwmrieinalwomnversimnwresult 
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 Comparator (COMP) 

 Full Name and Abbreviation Description of Terms 

Tablew59wFullwNa ewandwAbbreviatimnwDesoriptimnwmfwTer s 

Full name in English English abbreviation 

Cm paratmr COMP 

Invert INV 

H.steresis HYS 

InputwPlus INP 

InputwMinus INM 

 Introduction 

Twmwindependentweeneral-purpmsewom paratmrsw(COMP0wandwCOMP1)warew

e beddedwinwMCU,wandwtye.woanwbewusedwinwom binatimnwwitywtyewti erg 

 Main characteristics 

 Each comparator has configurable positive and negative inputs for 

flexible voltage selection;  

⚫ Pmsitivewinput:w3wIOs,w1/4,w2/4,w3/4,w1wmfwBGwvmltaee  

⚫ Neeativewinput:wCOMP0wyasw5wIOsw(COMP1wyasw5wIOs),w2wa plifierw

mutputs  

 Programmable hysteresis  

⚫ Pmsitivewy.steresis  

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

 Digital filtering: 8 levels  

 Output phase-inverting 

 Comparator interrupt 

 Output as PWM brake trigger signal  
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 Structure block diagram 

Fieurew81wCOMPwStruoturewBlmokwDiaera  

COMP_INTER
FACE

COMP_CTRL

CPU
APB

COMP_CORE

COMP_REGI
STER

COMP_OUT_FINAL

 

 Functional description 

 COMP hysteresis 

Tyewom paratmrwinoludeswawprmera  ablewy.steresiswfunotimnwtmwavmidwfalsew

mutputwtransitimnswwyenwtyewinputwsienalwyaswlareewnmiseg w Tyiswy.steresisw

funotimnwiswas.  etriowandwmnl.waotswmnwtyewfallinewedeewmfwtyewom paratmrw

mutputg w Tyewinternalwy.steresiswfunotimnwoanwbewdisabled,wallmwinewtyew

y.steresiswa muntwtmwbewsetwb.wexternalwom pmnentsg  

 COMP digital filter 

PCLKwiswusedwaswtyewfilterinewolmok,wsuppmrtinew8wlevelswmfwolmokwdivisimnwandw10w

levelswmfwfrequeno.wdivisimnwolmokwomuntwfmrwyieywandwlmwwlevelwfilterinegwTyew

filteredwCOMPwmutputwoanwbewmutputwtmwIOwmrwTIMERg  

 COMP interrupt 

Tyewom paratmrwmutputwinternall.weenerateswanwinterruptweventg  

TyewCOMPxwinterruptwoanwbewenabledwb.wfmllmwinewtyesewsteps:  

 Configure and enable the interrupt mode corresponding to the COMPx 

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

edges  

 Configure and enable the mapping to the corresponding NVIC IRQ 

channel  

 Enable COMPx 
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 Direction for use 

 Configure the COMP_CSTSx register and set the LOCK value, CFG 

value, EN_LV value, VP_EN[2:0], VN_EN[2:0], and HYS_EN[1:0]; 

 Configure the COMP_CSTSx register and set the 

COMP_TMR_SEL[2:0], POL value, R_EN value, F_EN value, RF_EN 

value, and SWINT value. 

 Register address mapping 

Tablew1wCOMPwReeisterwAddresswMappine 

Register name Description Offset address 

COMP_CSTS0 Cmntrmlwstatuswreeisterw0 0x00 

COMP_CSTS1 Cmntrmlwstatuswreeisterw1 0x04 

COMP_CSTS0 Statuswreeisterw0 0x08 

COMP_CSTS1 Statuswreeisterw1 0x0C 

 Register functional description 

 Control status register x (COMP_CSTSx) 

Offsetwaddress:w0x00+0x04*xw(x=0~1) 

Resetwvalue:w0xC000w0000 

Field Name R/W Description 

31 LOCK R/W 

COMP_CSTSxwreeisterwlmok 

Tyiswbitwiswsetwb.wsmftwarewandwolearedwb.w

yardwarews.ste wresetgwItwlmokswallwomntentswmfw

tyewom paratmrwxwomntrmlwreeisterwCOMP_CSTSxw

[31:0]g w Wyenwlmoked,wallwomntrmlwbitswandwflaew

bitswarewread-mnl.g w Wyenwunlmoked,womntrmlwbitsw

oanwalsmwbewwrittenwb.wsmftwareg  

0:wUnlmok 

1:wLmoked 

30 VALUE R 

Cm paratmrwmutputwflae 

Tyiswread-mnl.wflaewrefleotswtyewlevelwvaluewmfwtyew

om paratmrwmutputwbefmrewtyewpmlarit.wseleotmrw

andw askineg  

29 Reserved 

28:26 PSC R/W 

Dieitalwfilterinewolmokwfrequeno.wdivisimnw

omnfieure 

000:w0 

001:w2 

010:w4 

011:w8 

100:w16 
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Field Name R/W Description 

101:w32 

110:w64 

111:w128 

25:22 CFG R/W 

Dieitalwfilterinewfrequeno.wdivisimnwolmokwnu berw

omnfieuratimn 

0000:w0 

0001:w2 

0010:w4 

0011:w8 

0100:w16 

0101:w32 

0110:w64 

0111:w128 

1000:w256 

1001:w512 

1010~1111:wReserved 

21 SWINT R/W 

Smftwarewinterrupt 

Setwtmw1wb.wsmftware,wwritew1wandwsetwtmw0wmnw

PEND;  

Wyenwtyiswbitwisw0,wwritinew1wwillwsetwPENDwandw

eeneratewanwinterruptg  

0:wNmweffeot 

1:wSmftwareweenerateswanwinterrupt 

20 RF_EN R/W 

Cm paratmrwinterruptwenableswbmtywtyewrisinew

andwfallinewedeeswsi ultanemusl. 

0:wDisable 

1:wEnable 

19 F_EN R/W 

Cm paratmrwinterruptswtyewfallinewedeewenable 

0:wDisable 

1:wEnable 

18 R_EN R/W 

Cm paratmrwinterruptswtyewrisinewedeewenable 

0:wDisable 

1:wEnable 

17:16 Reserved 

15:14 HYS_EN R/W 

Cm paratmrwy.steresiswenable 

Defaultwvaluewisw11g  

00:wDisable 

01:w1stwlevelwy.steresisw(20 V)  

10:w2ndwlevelwy.steresisw(40 V)  

11:w3rdwlevelwy.steresisw(80 V)  

13 POL R/W 

Cm paratmrwpmlarit. 

Tyiswbitwiswomntrmlledwb.wsmftwarewtmwseleotwtyew

mutputwpmlarit.wmfwom paratmrwx:  

0:wPyasewnmtwreversed 

1:wPyasewreversedg 

12:10 COMPx_TMR_SEL R/W TMRwoyannelwSeleot 
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Field Name R/W Description 

000:wNmwomnneotimnwtmwTMR  

001:wATMR_BKIN  

010:wGTMRwoapturewoyannelw0  

011:wGTMRwoapturewoyannelw1  

100:wGTMRwoapturewoyannelw2  

101:wGTMRwoapturewoyannelw3  

110:wGTMR_ETR  

9:7 VP_EN R/W 

Cm paratmrwpmsitivewinputwvmltaeewseleot 

Allwswitoyeswarewdisabledwb.wdefaultg  

1wIO,w1/4,w2/4,w3/4,w1wmfwBGwvmltaeeg  

om p0_vp_te_en_1p5<2:0> 

000:wPA5 

001:wBG/4 

010:wBG/2 

011:wBG3/4 

100:wBGw  

101:wPA7 

110:wPB7 

111:wReserved 

om p1_vp_te_en_1p5<2:0> 

000:wPA0 

001:wBG/4 

010:wBG/2 

011:wBG3/4 

100:wBG 

101:wPB3 

110:wPB8 

111:wReserved 

6:4 VN_EN R/W 

Cm paratmrwneeativewter inalwinputwvmltaeew

seleot 

Allwswitoyeswarewdisabledwb.wdefaultg  

COMP0wyasw5wIOs,wCOMP1wyasw3wIOs,w2w

a plifierwmutputsg  

om p0_v _te_en_1p5<2:0> 

000:wPA9 

001:wPA8 

010:wPB0 

011:wPB1 

100:wPB2 

101:wOPAMP0_OUT 

110:wOPAMP1_OUTw  

111:wReserved 

om p1_v _te_en_1p5<2:0> 

000:wPA1 

001:wPA2 

010:wPA5 

011:wOPAMP0_OUT 



 

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 251 

Field Name R/W Description 

100:wOPAMP1_OUT 

101:wPB4 

110:wPB5 

111:wPB6 

3:1 Reserved 

0 EN_LV R/W 

Cm paratmrwenable 

Aotivewyiey,winvertedwandwsentwtmwanalmeg w Tyisw

bitwiswomntrmlledwb.wsmftwareg  

0:wDisable 

1:wEnable 

 Status Register x (COMP_STSx)  

Offsetwaddress:w0x08+0x04*xw(x=0~1) 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:1 Reserved 

0 STS RW1C 

Interruptwstatus 

Setw tmw 1w b.w yardwarew wyenw anw edeew trieeerw requestw

omrrespmndinew tmwR_EN/F_EN/RF_ENwmoours,wandwoanwbew

olearedwtmw0wb.wwritinew1wtmwtyiswbitg 

Tyisw flaewrefleotsw tyew levelwvaluewmfwtyewom paratmrwmutputw

befmrewtyewpmlarit.wseleotmrwandw askineg  
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 Operational Amplifier (OPAMP) 

 Introduction 

TyewMCUwiswe beddedwwitywtwmwindependentwmperatimnalwa plifiersw(OPAMP0w

andwOPAMP1),wwyioywoanwbewusedwinwom binatimnwwitywCOMPwandwADCgw  

 Main Characteristics 

 Supports adjustable internal gain, with adjustable ranges 

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

 Supports external gain up to 16 times 

 The output of OPAMP can be used as the input of ADC 

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

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

and 1/4BG 

 Structure Block Diagram 

Fieurew82wOPAMP0wStruoturewBlmokwDiaera  

OUT

INP

PA0OPAMP0

INN

PA2

PA1
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Fieurew83wOPAMP1wStruoturewBlmokwDiaera  

OUT

INP

PA5OPAMP1

INN

PA3

PA4

 

Fieurew84wInternalweainwapplioatimnwdiaera  
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Fieurew85wExternalweainwapplioatimnwdiaera  
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 Cyclic redundancy check computing unit (CRC) 

 Introduction 

Tyewo.oliowredundano.woyeokw(CRC)wom putinewunitwoanweetw8/16/32-bitwCRCw

om putinewresultwb.woaloulatinewtyewinputwdatawtyrmueywawfixedweeneratmrw

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

mfwtyewdatawafterwtrans issimnwmrwsavineg 

 Main characteristics 

 Process 8-bit, 16-bit and 32-bit data 

 Supports CRC16-CCITT and CRC32  

 Programmable CRC initial value 

 32-bit data register  

 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) 

 Structure block diagram 

Fieurew86wStruoturewBlmokwDiaera  

CRC_INTERF
ACE

CRC

CPU
AHB

CRC32_16

CRC_REGIST
ER

CRC_OUT

 

 Functional description 

 Calculation method 

UsewCRC-32w(Etyernet)wpml.nm ial:w0x4C11DB7 
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Pml.nm ialwfmr ula:(X32+X26+X23+X22+X16+X12+X11+X10+X8+X7+X5+X4+X2+X+1) 

CRC16-CCITTwpml.nm ial:w1021 

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

 Calculating Time 

⚫ Wyenwprmoessinew32-bitwdata,wtyewoaloulatimnwti ewisw4wAHBwolmokw

o.oles 

⚫ Wyenwprmoessinew16-bitwdata,wtyewoaloulatimnwti ewisw2wAHBwolmokw

o.oles 

⚫ Wyenwprmoessinew8-bitwdata,wtyewoaloulatimnwti ewisw1wAHBwolmokwo.ole 

 Functional characteristics 

CRCwunitwomntainswaw32-bitwread/writewreeisterwCRC_DATA,wusedwtmwwritewneww

datawandweivewCRCwom putinewresultsgwEver.wti ewawnewwdatawiswwritten,wtyew

resultwwillwbewawom binatimnwmfwtyewlastwoaloulatimnwresultwandwtyewnewwoaloulatimnw

resultgw(Exeoutewmperatimnwfmrwtyewwymlewwmrd)gwCRC_Datawoanwaooesswwmrdwmrw

rieyt-alienedwyalfwwmrdwmrwrieyt-alienedwb.tes,wwyilewmtyerwreeisterswoanwmnl.w

aooessw32wbitsg 

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

arewmptimnal,wCRCwinitialwvaluewoanwbewomnfieured,winputwandwmutputwdatawoanwbew

reversedg  

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

reversedwmrwnmtwreversedg  

 Direction for use 

 Configure the CRC_DATA register and set the data to be verified 

 Configure the CRC_CTRL register, set CRC32 or CRC16, and flip the 

input and output 

 Configure the CRC_INITVAL register and set the initial value of CRC 

 Register address mapping 

Tablew60wCRCwReeisterwAddresswMappine 

Register name Description Offset address 

CRC_DATA Datawreeister 0x00 

CRC_CTRL Cmntrmlwreeister 0x04 

CRC_INITVAL CRCwinitialwvaluewreeister 0x08 
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 Register functional description 

 Data register (CRC_DATA) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 DATA R/W 

32bitwData 

Aswanwinputwreeister:wStmrewtyewnewwdatawmfwCRCwoaloulatmrwwyenwwritineg 

Aswanwmutputwreeister:wReturnwtyewresultswmfwCRCwom putinewwyenwreadineg 

 Control register (CRC_CTRL) 

Offsetwaddress:w0x04 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:4 Reserved 

3 REVO R/W 

OutputwDatawReverse 

0:wNmtwreverse 

1:wReverse 

2:1 REVI R/W 

InputwDatawReverse 

Reversewtyewinputwdatawinwdifferentwunitsg 

00:wNmtwreverse 

01:wInwb.te 

10:wInwunit 

11:wInwwmrd 

0 RST R/S 

ResetwCRCwCaloulatimnwUnit 

Setwtyewdatawreeisterwtmw0xFFFFwFFFFgwItwoanwmnl.wsetwtyiswbit,wwyioywwillwbew

autm atioall.wolearedwtmw0wb.wyardwareg 

 CRC initial value register (CRC_INITVAL) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 VALUE R/W 

InitialwCRCwValue 

TyewCRCwinitialwvaluewiswprmera  able,wandwtyiswbitwiswusedwtmwsetwtyewinitialw

valuewmfwCRCg 
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 Divider (DIV) 

 Introduction 

Tyewyardwarewdividerwoanwautm atioall.wperfmr wsienedwmrwunsienedw32-bitw

inteeerwdivisimnwmperatimnsgwTyewsyift-subtraotwdividerwalemrity wiswawdivisimnw

oaloulatimnwprmoesswbasedwmnwbasiowlmnewdivisimng 

 Main characteristics 

 32-bit divisor and dividend, output 32-bit quotient and remainder 

 Completes one division operation in 8 HCLK cycles  

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

data will be calculated 

 Writing to the divisor register automatically performs division operation 

 The quotient and remainder registers will retain the results of the 

previous calculation 

 Signed or unsigned integer division operation 

 Register address mapping 

Tablew61wCRCwReeisterwAddresswMappine 

Register name Description Offset address 

DIV_DVDR Dividendwreeister 0x00 

DIV_DVSR Divismrwreeister 0x04 

DIV_QUOTR Qumtientwreeister 0x08 

DIV_RMDR Re ainderwreeister 0x0C 

DIV_CR Cmntrmlwreeister 0x14 

 Register functional description 

 Dividend Register (DIV_DVDR) 

Offsetwaddress:w0x00 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 DIVIDEND R/W Dividendwdata 

 Divisor Register (DIV_DVSR) 

Offsetwaddress:w0x04 
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Resetwvalue:w0x0000w0001 

Field Name R/W Description 

31:0 DIVISOR R/W 

Divismrwdata 

Afterwtyisw reeisterw iswwritten,wtyewdivisimnwmperatimnwwillwbewautm atioall.w

trieeeredg 

 Quotient Register (DIV_QUOTR) 

Offsetwaddress:w0x08 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 QUOTIENT R Qumtientwdata 

 Remainder Register (DIV_RMDR) 

Offsetwaddress:w0x0C 

Resetwvalue:w0x0000w0000 

Field Name R/W Description 

31:0 REMAINDER R/W Re ainderwdata 

 Status 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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 Chip electronic signature 

 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 

Tyew128-bitw(mrw96-bitwoanwbewom pmsedwmfwUID0wtmwUID2)wprmduotwuniquew

identit.widentifierwUIDwiswuniquewtmwan.w iormomntrmllerwunderwan.woirou stanoesgw

Underwnmwoirou stanoeswoanwtyewuserwreadwtyiswidentit.widentifierwandwoannmtw

 mdif.witg 

TyewstmraeewspaoewaddresswmfwUID0wis:w0x00100E88 

Field Name R/W Description 

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

assienedwatwtyewti ewmfwfaotmr.wsyip entg 

TyewstmraeewspaoewaddresswmfwUID1wis:w0x00100E8C 

Field Name R/W Description 

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

assienedwatwtyewti ewmfwfaotmr.wsyip entg 

TyewstmraeewspaoewaddresswmfwUID2wis:w0x00100E90 

Field Name R/W Description 

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

assienedwatwtyewti ewmfwfaotmr.wsyip entg 

TyewstmraeewspaoewaddresswmfwUID3wis:w0x00100E94 

Field Name R/W Description 

31:0 UID3 R 
Tyew[127:96]wbitwpmsitimnwmfwtyewuniquewidentit.w arkerwmfwtyewprmduotwisw

assienedwatwtyewti ewmfwfaotmr.wsyip entg 

 Product Model Identification (PID) 

Tyewprmduotw mdelwidentifioatimnw(PID)wiswusedwtmwuniquel.widentif.wawspeoifiow

om binatimnwmfwinfmr atimnwsuoywaswtyewoyipw mdelwandwversimn,wfaoilitatinew

yardwarewdesien,wprmduotimnwtraokine,wandwfir warewadaptatimng 

TyewstmraeewspaoewaddresswmfwPIDwis:w0x00100D80 

Field Name R/W Description 

31:16 Reserved 
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Field Name R/W Description 

15:12 SRAMwSIZE R 
SRAMwsize 

0x04：8KB 

11:8 FLASHwSIZE R 
FLASHwsize 

0x04：64KB 

7:0 CHIPwTYPE R 
oyipwt.pe 

0x01：G32M3101 
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 Pre-drive 

 Introduction 

Inteeratedwtyree-pyasew36VweatewdriverwoapablewmfwdrivinewP/NMOSwpmwerw

transistmrs,winteeratedw5VwLDOwtmwprmvidewpmwerwfmrwtyewinternalwMCUgwItwisw

equippedwwityw ultiplewbuilt-inwprmteotimnwfunotimns,winoludinewunder-vmltaeew

prmteotimngwTyewunder-vmltaeewinterruptwfunotimnw(LVD)woanwbewset,wandwtyew

under-vmltaeewflaewbitwiswtrieeeredwwyenwtyewVBBwiswlmwerwtyanw3g4VgwInputwdireotw

prmteotimn:wWyenwtyewinputswarewmfwtyewsa ewyieywmrwlmw,wHOwandwLOwwillwturnwmffw

tyewexternalwP/NMOSwpmwerwtransistmrsgwItwalsmwyaswawdeadwti ewmfw240nswtmw

effeotivel.wensurewtyewnmr alwmperatimnwmfwtyews.ste gwTyewfmurwadjustablew

mutputwslmpeswmfwHO/LOwoanwbewseleotedwtyrmueyws.ste womnfieuratimng 

  



 

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 263 

 Revision history 

Tablew62wDmou entwRevisimnwHistmr. 

Date Version Revision History 

Deoe ber,2025 1g0 • initialwversimn 

  



 

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 264 

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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