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1 Abbreviations in the text

11Descri bes the |list of abbreviations
The following abbreviations are used in the descript
read/ write(rw) Software can read and write this bit
readly(r) Software can only read this bit.

wr totnd y ( w) Software can only write this bit, an
read/clear (rc_wl)|Software can read tHhis bhind oricl e@hi

bit.

read/clear(rc_w0)|Software can read this bit or claeath

bit.

(]

read/ clear by rea(Software can read this bidl ed&eaidti gaigo

has no effect o this bit.
read/ set (rs) Software can read or set this bit. W
readly write trig|Software can read this bit andoweitf &

this bit value.
toggle(t) Software can only flip this bit by. w
Reserved( Res.) Reserved bits, the default value mus
1.2Avail able peripherals
For alll model scoht NBRLOxsmrtces, the existence and

sheet of the corresponding model
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21System architecture

21.1Bus

architecture
Fig@tBRuarchitecture
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A The DCode bus connectE-MMRP ©OE&pdewbubh bhe Cdateaexin
(constant | oading and debugging access) .

A SBus bus connects the SBE-M4BBscé¢periphehal bbssihnabi
the access between the core and DMA.

A SAC/ GRRG designed matrix intercosneat bgnsowhiwahestt

A The system consists ioffeHBRAPAHB 2ARB ABIB2AP8L, The

APB1 PCLK is 16MHz; the maxi mum speed of APB2 PCLEFK

212Bus address mapping

The address mapping incalusesAdBlpAHBpheda APB AEBlLppe
FI ash, SRAM, System Memory, etc. And -btahned aRdedgrieosns osfp
and atomic accesses -lcaamd blel ineasd et -oh ohgr avfrufigdiers neehgie orbbesatdo n t T
bits obander ebgiton. The address spaces of -mmdndd APeg iacnm
the peripherals. Atomic altamrd sklsi asa nt-thoed avfiafjddere mengp enuad
onhe targetbanada sr eofi arh.e The speci fic mapping is as f
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Fi g@2BRus address map
Reserved 0x4002 4800~ OXSFFF FFFF
SAC SRAM518*2 0x4002 4400~ 0x4002 47FF
SAC 0x4002 4000~ 0x4002 43FF
OXE01Q 0000~ OXFFFF FFFF| Reserved Reserved 0x4002 3400~ 0x4002 3FFF
CRC 0x4002 3000~ 0x4002 33FF
Reserved 0x4002 2400~ 0x4002 2FFF
Vendor SpecifiG1IMB FLASH 0x4002 2000~ 0x4002 23FF
OXEOOF_FO00™ OXEOOF_FFFF| ROM Table Reserved 0x4002 1400~ 0x4002 1FFF
OxE004 2000~ OXEOOF_EFFF| External PPB RCC 0x4002 1000~ 0x4002 13FF
O0XE004 1000~ OXE0041FFF ETM Reserved 0x4002.0C00™ 0x4002 OFFF
OxE004.0000~ OXE004 OFFF TPIU Private Peripherdl’ External768<B ADC 0x4002 0800 0x4002 OBFF
a Reserved 0x4002 0400~ 0x4002 O7FF
- - I DMA 0x4002. 0000~ 0x4002 03FF
OXEO00 FO00™ OXE003 FFFF Roserved Private Peripheral’ Internal256KB < eeaved 04001 8000™ 0x4001 FFFF
OxE000_E000™ OXE00Q EFFF| NVIC
0xE000 3000~ OxE00Q DFFF Reserved
OXE000 20007 OXE00Q 2FFF FPB Reserved 0x4001 5800~ 0x4001 7TFFF
OXE000 1000~ OXE000 1FFF DWT UART5 0x4001 5400~ Ox4001 57FF
OxE000 0000 OXE000 OFFF 1™ UART4 0x4001 5000~ 0x4001 53FF
Reserved 0x4001 4400~ 0x4001 4FFF
] SPR/I2S2 0x4001 3C00™ 0x4001 43FF
Extemal DevicelGB USARTL 0x4001 3800 0x4001 3BFF
TIM8 0x4001 3400~ 0x4001 37FF
0xA00Q 0000~ OXDFFF FFFF Reserved SPU/I2SL 0x4001 3000 0x4001 33FF
TIML 0x4001 2C00™ 0x4001 2FFF
Reserved 0x4001 18007 0x4001 2BFF
1N GPIOD 0x4001 1400~ 0x4001 17FF
o GPIOC 0x4001 1000~ 0x4001 13FF
a8 GPIOB 0x4001 0CO0™ 0x400L OFFF
< GPIOA 0x4001 0800 0x4001 OBFF
EXTI 0x4001 0400~ 0x4001 O7FF
AFIO 0x4001 0000 0x4001 03FF
0x6000 0000~ OX9FFF FFFF Reserved
Reserved 0x4000 7800 0x4000 FFFF
0x4400 0000~ OXSFFF_FFFF Reserved Extemnal RAM1GB DAC 0x4000 7400~ 0x400Q 77FF
0x4215 0000~ Ox43FF_FFFF| Reserve(bit-band Alia PWR 0x4000 7000~ 0x400Q 73FF
0x4200 0000~ 0x4214 FFFF Peripheral Aliaghit-band Aliag Reserved 0x4000 6800~ 0x4000 6FFF
0x4010 0000~ Ox41FF_FFFF Reserved CAN 0x4000 6400~ 0x4000 67FF
0x4002 A000™ OX40CF_FFFF Reserve(bit-band Region USB SRAM5138 0x4000 6000~ 0x4000 63FF
0x4000 0000~ 0x4002 9FFF| __ AHB/APBI/APB2(bit-band Regiop USB Register 0x4000 5CO0™ 0x400Q 5FFF
12C2 0x4000 5800 04000 5BFF
12C1 0x4000 5400~ 0x400Q 57FF
0x2400 0000~ OX3FFF FFFF Reserved LPUART 0x4000 5000~ 0x4000 53FF
0x220C_0000~ O0x23FF FFFF Reserve(bit-band Alia LPTIM 0x4000 4C00™ 0x4000 4FFF
0x2200 0000~ 0x22(B_FFFF SRAM Aliag(bit-band Aliag PeripheraD.5GB — USART3 0x4000 4800~ 0x4000 4BFF
0x2010 0000~ Ox21FF_FFFF| Reserved 1] USART2 0x4000 4400~ 0x4000 47FF
0x2000 8000~ Ox20(F_FFFF| Reserve(bit-band Region o LCD 0x4000 4000~ 04000 43FF
0x2000 0000~ 0x200Q 7FFF; SRAM(bit-band Regiop < TIM9 0x4000 3C00™ 0x4000 3FFF
Reserved 0x4000 3800~ 0x4000 3BFF
Reserved 0x4000 3400~ 0x4000 37FF
IWDG 0x4000 3000~ 0x4000 33FF
OXLFFF F814™ OX1FFF FFFF| Reserved SRAM 0.5GB WWDG 0x4000 2C00™ 0x4000 2FFF
OxLFFF F800™ OXLFFF F813 OptionBytes RTC 0x4000 2800~ 0x4000 2BFF
OxLFFF 4000~ OXIFFF F7FF Reserved COMP 0x4000 2400~ 0x4000 27FF
OxLFFF 0000~ OXIFFF 3FFF OPAMP 0x4000 2000~ 0x4000 23FF
0x1000 6000~ OXIFFE FFFF| Reserved Reserved 0x4000 1C00™ 0x4000 1FFF
0x1000 0000~ 0x100Q 5FFF; Aliased to SRAM Reserved 0x4000 1800 0x4000 1BFF
0x08(R_0000~ OXOFFF FFFF Reserved TIM7 0x4000 1400~ 0x4000 17FF
0x0800 0000~ 0x0801 FFFF Main FLASH CODEO0.5GB TIM6 0x4000 1000~ 0x4000 13FF
0x0002.0000~ OXO7FF_FFFF| Reserved TIMS 0x4000 0CO0™ 0x4000 OFFF
0x0000 0000~ 0x000L FFFF|_Aliased to Fi M TIM4 0x4000 0800 0x4000 OBFF
TIM3 0x4000 0400~ 0x4000 O7FF
TIM2 0x4000 0000~ 0x4000 03FF

Tab2ld i st of peripheral register addr
Ad d rreasnsg e Peripherals Bus
0x4002_4800 OxS5FFF_FFFF Reserved
0x4002_440G 0x4002_47FF SAC SRAM 512B*2
0x4002_4000 0x4002_43FF SAC
0x4002_3400 0x4002_3FFF Reserved
0x4002_300G 0x4002_33FF CRC
0x4002_240G 0x4002_2FFF Reserved AHB
0x4002_200G 0x4002_23FF FLASH
0x4002_140G 0x4002_1FFF Reserved
0x4002_100G 0x4002_13FF RCC
0x4002_0CO0G 0x4002_OFFF Reserved
0x4002_080G 0x4002_0BFF ADC
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Ad d rreasnsg e Peripherals Bus

0x4002_040G 0x4002_07FF Reserved
0x4002_000G 0x4002_03FF DMA
0x4001_800G 0x4001_FFFF Reserved
0x4001_580G 0x4001_7FFF Reserved
0x4001_540G 0x4001_57FF UARTS
0x4001_500G 0x4001_53FF UART4
0x4001_440G 0x4001_4FFF Reserved
0x4001_3C0G 0x4001_43FF SPI12/12S2
0x4001_380G 0x4001_3BFF USART1
0x4001_340G 0x4001_37FF TIM8
0x4001_300G 0x4001_33FF SPI1/12S1
0x4001_2C00G 0x4001_2FFF TIM1 APB2
0x4001_180G 0x4001_2BFF Reserved
0x4001_140G 0x4001_17FF GPIOD
0x4001_100G 0x4001_13FF GPIOC
0x4001_0C0G 0x4001_OFFF GPIOB
0x4001_080G 0x4001_OBFF GPIOA
0x4001_0400 0x4001_O7FF EXTI
0x4001_000G 0x4001_03FF AFIO
0x4000_7800 0x4000_FFFF Reserved
0x4000_740G 0x4000_77FF DAC
0x4000_700G 0x4000_73FF PWR
0x4000_680G 0x4000_6FFF Reserved
0x4000_640G 0x4000_67FF CAN
0x4000_600G 0x4000_63FF USB SRAM 512B
0x4000_5C0G 0x4000_5FFF USB Register
0x4000_580G 0x4000_5BFF 12C2
0x4000_540G 0x4000_57FF 12C1
0x4000_500G 0x4000_53FF LPUART
0x4000_4CO0G 0x4000_4FFF LPTIM APB1
0x4000_480G 0x4000_4BFF USART3
0x4000_440G 0x4000_47FF USART2
0x4000_400G 0x4000_43FF Reserved
0x4000_3C0G 0x4000_3FFF TIM9
0x4000_380G 0x4000_3BFF Reserved
0x4000_340G 0x4000_37FF Reserved
0x4000_300G 0x4000_33FF IWDG
0x4000_2C0G 0x4000_2FFF WWDG
0x4000_280G 0x4000_2BFF RTC
0x4000_240G 0x4000_27FF COMP
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Ad d rreasnsg e Peripherals Bus
0x4000_200G 0x4000_23FF OPAMP
0x4000_1C0G 0x4000_1FFF Reserved
0x4000_180G 0x4000_1BFF Reserved
0x4000_140G 0x4000_17FF TIM7
0x4000_100G 0x4000_13FF TIM6
0x4000_0CO0G 0x4000_OFFF TIM5
0x4000_080G 0x4000_O0BFF TIM4
0x4000_040G 0x4000_07FF TIM3
0x4000_000G 0x4000_03FF TIM2

2121Bit banding

CorE-BMMAFP memory i maglkeamchchudas.-baWdedée eawo mapt each w
memory ar eabibtana mmetmoiry tamea. When writing a wog d in
a r-madiwfryte operation on the target bits of the bit

Both the peripheral regi sthamad amd aS$S R&MWMN ghe mihid mpvesd aw I
and read operation to be performed.

The foll owing mapping formula shows how each byte in
band area:

bitbmynwtdaddr = bitband _base erl(dbyte offsetl32) + (bi
I n which:
bitbbhpde addr is the address of the byte in the al
bitband _base is the starting address of alias ar e
byte offset is the serial nuimhebdwod; the byte cont e
bit _number is the f9sition of the target bit (O
For exampl e:
The following example shows how to map bit 4 in byte

0x22008010 = 0x22000000 + (0x400132) + (47 4).

Writing to addrtehses sOaxnPe2 OeOf-8hCett@vfrjaass mg@adonhit 4 of add
i n SRAM.

Reading 0x22008010 address returns the value of bit
ref éGortkoM# TeccalniRe f er & nocrer mMainrufad r mebtainari nagghout bit

213Boot management

213.1Bo ot addr ess

During system startup, you can select the BOOT mode
byte BOOT configuration. After a syosft eththe eB@QT-opi ne xv
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|l atched and the option byte-rlkadt A&Adnfeirguar asttiaorn u(pU SE
address at the top of the stack from address 0x000
indéedcally address O0x000drFoMD 4a Beaysisgeto tthe stack to
from addresses 0x0000_0000 and O0Ox0000_0004, so boot
remapping is desThgnedafertboeée bpatemodes to choose
A Boot from Main Fl ash:
E Main flash memory is mapped to the boot space (C
E Main fl ash me mor y i s accessible in t wo add:t
"1 Code/ DCbde/ DMA
A Boot from System Memory:
E Systmemory is mapped to boot space (0x0000_0000) ;
E System me mor y can be accessed i n t wo addr es
"1 Code/ DC8de/ DMA
A Boot fro-mnt BRAMui lt
E The -boni BRAM is mapped to boot space (0x0000_000C
E The -bnilS$SRAM il eacdeasst wo address areas, 0 x
"1 Code/ DCod€/;SBus/ DMA
2132Boot configuration
I n addition, SRAM can also be accessed through virtu
to SRAM to run programstdathtrionghfrdcCmdBMaDCodeaaht er
programs are not started from SRAM and do not bel ong
boot program, there are two ways to run the program
A Jump directlpwdttoesbesphmentabDx2000_0000 of SRAM t

program wil |l be run through SBus.
A Jump to the virtual address segment 0x1000_0000 c
segment O0x2000_0000 st ot irmen, tthhee pprrooggrraanm wAitl It hriun e
Tab22di st of boot mode
Specifies the start
Boot mode select )
memory space in b
Boot m
) ] Syste
nNnBOOT nBOOT BOOTpO n nSWBOO Mai n F SRAM
Me mo r \
X X 0 1 0x0000 | 0x2000
Mai n FI OX1FFF |
X 1 X 0 0x 0800 | 0x1000
1 X 1 1 System | 0x0000] O0x2000
0x0800
1 0 X 0 Start OX1FFF]0x1000
0 X 1 1 SRAM st 0Ox0800|0x1FFF|]Ox0000O0 |
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Specifies the start
Boot mode sel ect
memory space in b
Boot m
) ) Syste
nNnBOOT nBOOT BOOTOi  nSWBOO Mai n F SRAM
Me mo r \
0x2000
0 0 X 0
0x1000
2133Embedded boot | oader
Embedded boot | oader program is stored in the systerl

memory through t-h® UStARSHhaed USBI Idevi ce, BFRBU i mrt cetr d cac
can only be run whe®emh) tdfe £MHZ,r n&VMHZ,| o& MHZA , 12MHz, 1
used. I n addimtkeind n7d tr @ djtuheen cayb oevxet er n a l clock (HSE), th
the internal 16 MHz oscillator (HSI) to run.

22Memory system

The program enmonoyy,r @@it@aters and |/ O ports are organ
bytes are stored in the memory in little endian for
significant byte of tshse bwotred,i swhtihlee mohset hsiigghnegsfta oaadndtr
memory and data memory are as foll ows.

221FLASH specification

FIl ash consists of a main storage area and an i for ma
in towi igldescription do not include ECC)
A The maxi mum main memory area is 128KB, al so known

storing and running user programs and storing dat e

A The information area is 20KB,ysiteom wsdiomrgpag®0 alPaage
configuration area (2KB) and option byte area (2KE

E The System Memory area is 16KB, which contains &
store and run the BOOT progr am.

E The system confiigualadudiomg ak eRlage. 2 KB,

E The Option Byte area is 2KB, containing 1 Page,
208B, BOOT programs and user programs can be reac

2211Fl ash memory modul e organizati on

Bus address spgaee mad nalsltma atgeed atreea and the informat
Tab23&| ash bus address | i st
Memory a Page name Address range Si ze
) Page O O0x0800700x8000 O7FF 2 KB
Mai n mem
Page 1 0 x 0 8 0 07_0RO880006 F F 2 KB
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Memory a Page name Address range Si ze
Page 2 0x0800701x8000 _17FF 2KB
Page 63 Ox0801i0OFx800@ _FFFF 2KB
System me mo OX1FFFIiOXFrW®E&_ 3 FFF 16 KB
I nfor mat System conf i ( OX1FFFIiGXFO-GF_F7FF 2 KB
Option bytg OX1FFFIiG&OFF_F813 20B
FLASH_AC O0x4002702x0402 _200 3 4B
FLASH_KEY O0x4002702x0402 _2007 4B
FLASH_OPTKE O0x4002702x0408 _200B 4B
FLASH_STS 0X4002i@X0MMQ _200F 4B
FLASH_CTRL 0x 400 270240010220 1 3 4B
Memor y
_ . FLASH_ADD O0x4002702x0402 _2017 4B
I nter
st FLASH_OB?2 0x4002702x0408_201B 4B
regis
FLASH_OB 0x4002i@X@DR_201F 4B
FLASH_WRP 0x4002702x0420 _2023 4B
FLASH_ECC 0x4002702x0422 2027 4B
Reserved 0x4002702x0428 202F 8 B
FLASH_CAHR 0x4002702x0482 2033 4B
Fl ash memory i$iadr gvamdiez end momtyo ud2ts, which can stor
I nformation is divided into three parts:
A The system memory area is usldader mdabe i mfy tahdoDy
boot program uses USART1 and USB (DFU) seri al i nt e
A System configuration area, which contains basic ir
A Option byte ar ea, writing tak masn mmemgeyd é&dygd eim
programmi ng/ erasing controll er.
There are two ways to protect flash memory from il e
A Page write protection (WRP)
A Read protection (RDP)
When the flash memory wread operation te ehecbOtadh |
the read operation can only be carried out <corrmect]l:
erasing, cannot have any read access to the code or
The interlnaatlorRQ HBSIc)i Imust be turned on when the fl as
Note: I n the | ow power consumption mode, all fl ash
2212Read and write operation
The Flash operatbhiidn oprelryafFd @phomtnsluZhebe erased befo
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the minimum block size for erasing is one Page 2KB.
When reading Flash, the number of waeégi atgercycWken fuws
to be calculated in combination with the clock frequ
mi ni mum number of waiting periods is 0; When 32MHz<H
is 1.

NotEniabl e prefetch buffer whether number of wait per
FIl ash hapsowewmo dpew ati ng modes:

A Low Voltage Mode, configure the FLASH_CTRL. LVMEN
voltage operation mode, it must be ensured that F
per)ods

A Sleep Mode, configure ttohee nFalbA SeH tChTiRsL .nSoLdMEN Ibni ts | e e
FI ash, only in SRAM.

2213Unl ock FI ash

After reset, the Flash module is protected and canno
operation of Flashcduentoothectreaabnsent 8yf wr ethoi ng e
the FLASH_ _KEY register, you can open the operation a
i s Firstly, writingLAKEHIKEY I iOsxt4ey6.7 06te2cBoen dd EtYlRe = 0 x CDE
FLASH Ke&Yi ster.

I f there is an error in seqguence or key value, a b
l ockaedil the next reset. The software clamokcihreg ka twh
FLASH_CTRL. LOCK bit. I f nor mal l ock setting is need:¢
bit to 1 by software. After that, you can unlock t he

2214Er ase and program

22141Erasof main memory area

The main memory area can be erased page by page or v
Page Erase

Page Erase process:

A Check the FLASH_ STS.BUSY bit to confirm that ther
A Set the FLASH_ _CTRL.PER bi't t o 1'
A Select ttohdwepaegeased with the FLASH_ _ADD register;

A Set the FLASH_CTRL. START bit to' 1

A Wait for the FLASH_ STS.BUSY bit to change to' 0

A Read out the erased page and verify it.
Mass Erase

Mass Erase process:
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A Check the FLASH_ STS. BUSY nbo to tthoe rc ofnlfai srhm o phearta ttihoenr
A Set the FLASH_ _CTRL. MER bit to"' 1';

A Set the FLASH_ _CTRL. START bit t o' 1",
A Wait for the FLASH_ STS.BUSY bit to change to' O0°';
A Read out alll pages and verify.

22142Mai n memory area programming

The mai n memoprryo garraemamecda nwilten 32 bits at a ti me. When
word in a flash address wil/| start programmi hggonce,;
the programming process (ahgy GFhLhASHtI &A@ SoBUS&abi hgi et
wi || cause the CPU to pause until the end of the f|l &

Main memory programming process:

>

Check the FLASH_ STS.BUSY bit to confirm that ther

>

Set FtABH_CTRL. PG bit to " 1°';

A Write the word to be programmed at the specified s
A Wait for the FLASH_ STS. BUSY bit to change to 'O0';
A Read the written address and verify the dat a.
Note: When the FLASH_ _STS. BUSrYegiigtdrs. '"1', you cannot

221430ption byte erase and programming

The option byte area is programmed differently from
bytes (4 bytes for write protection, 2 tbeyst efso rf osrt orrei.
data). After unlocking the Flash, 2y@u 1mBst hewr FLASKEU
regi sdt drh,enamet the FLASH_ CTRL.OPTWE bit to' 1" . At
the FLASH_ _CTRL. OPTPG bit t o' 1 and then write the v
When programming the word in the -weptfloantysaet amati c 3
the high byte (the high byte is the complement of t
ensure that the option byte and its complement are ¢

Option byte erase process:

A Checeék RLhLASH_ STS.BUSY bit to confirm that there ar
A Unlock the FLASH_ _CTRL. OPTWE bit ;

A Set the FLASH CTRL.OPTER bit to "1°';

A Set the FLASH_ CTRL. START bit to '1';

A wait for the FLASH_ STS.BUSY bit to change to 'O0';

A Readrtakede opti on byte and verify it.
Option byte area programming process:
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A Check the FLASH_ STS.BUSY bit to confirm that ther
A Unlock the FLASH_ _CTRL. OPTWE bit;

A Set the FLASH_ _CTRL.OPTPG bit to '1°';
A Writing ®lke pwomgd atnmed to the specified address,;
A Wait for the FLASH_ STS.BUSY bit to change to 'O
A Read the written address and verify the dat a.
2215ECC function

The Flash module suppor-bist tder @CChlittuaerti @mCamdrcdédt ing
and decoding (error correction, error detecti chre) ar e
error bit is set and an interrupt is generated.

22161l nstruction prefetching

The instruction prefetsawuppbunectitchre ofr eFleash RBoaddle
prefetching, the instruction execution efficiency of
configured to be enabled or disabuletd. through the rec

221 70ption byte

Option byte bl ock i s-wnaitnel y ruosteedc ttioo nc,o nsfoifg uwaerben/ehaadr d
management, BOR gear selection and reset options whe
i s add ofcoawtr irteemdaccess. They consist of byte wietahd 10
protection, 2 byte for configuration option, 2 byte
bus. The optiooncobnyttaei ntsl otchke aclosmp | e ment codes corres
compl ement codes need to be automatically calcul at ed
written into Flash togetheptiandbysesds &pbpe weadficati
By default, the option bytpag obhlecdledi.s Tal ways er € pd alylr
bl ock, first unlock the Flash, vhemeumslegale ntcree ( KfEtYilo
KEY2 = OxXCDEERERABH_ _ORTHKaEnYd then write the option by
sequence is wrong or the key value is wrong, a&ebus &€
next reset. I f it is neaasbparyenbizgett bhewrotkngobm
bit by software, and then the option-vhyue cani &

FLASH_OPTKEY.

After each system reset, the opti of Wytas hdatnad isd orr ec

byte register (FLASH_ @B/IKL ASH pWRP)y .wiAtth trheeads ame ti n

data read out together will be used to verifyomwheth

byte error flag (FLASH_OB. OBERR) will be generated.

byte is forced to OxFF. When the option byte and it

verificati epredstaempls vare fglkciapi on i s not required.
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Tab24Option byte | ist
[ 31: 24] [ 15: 8]
[23:16 [ 7: 0]
Addr ess Correspon ) Correspo ]
Option Option
compl ement compl e me
OX1FFF_F80C( nUSER USER nRDP1 RDP1
OX1FFF_F804 nDatal Dat al nDat a0 Dat a0
OX1FFF_FB80E¢ n WRP1 WRP1 n WRPO WRP O
OX1FFF_F80C n WRP3 WRP 3 n WRP 2 WRP 2
OX1FFF_F81( nUSER2 USER2 nRDP2 RDP2

A Read protection L1 |l evel option byte: RDP1

E Protect the code stored in the flash memory:;
E Whethhe correct value is written, it wi || be forb
E The result of whether RDP1 is turned on or not C

A User configuration options: USER
E USER[7:3] Reserved
E USER[2] nRST_STDBY configuration optionsgad through FLASH_OB [4]
0 Reset when entering standby mode
1 No reset occurs when entering standby mode
E USER[1] nRST_STOP2, read through FLASH_OBI3]
0 Reset occurs when entering stop2 mode
1 No reset occurs when entering stop2 mode
E USER[0] WDG_SW configuation options, read through FLASH_OB [2]
0 Hardware watchdog
1 Software watchdog
A 2 bytes of user dat a: Dat ax
E Datal (stored in FLASH _OB[25:18]):
E DataO (stored in FLASH_ OB [17:10]);
A Write protection option byte: WRBOe+ FLABHMHI c WRPaf :

E WRPO: write pr dtsectbiian [Of] paogeassponds to PageO
15;

E WRP1: write pro3kcthion [o0] pagrersedonds to Pagelb6
/ 31;

E WRR: write protdetthiotn [olh] paamgrerse Sonds to Page32
/ 47 ;
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WRP3: write pro6&ctbionh pd] pagesedpgBonds to Page4s¢t
[/ 63;

ad protection LRDRZ2Zvel option byte

Add protection funcfPidadévitbd Hdascsesipfibath, oBeerc
Whet her RDP2 is tdetnmerdmiomedrbyoFLASH OFR [ 31] que
er Conf ilgSuEERa2t i on 2

USER2 [7] Reserved

USER2]T BOR]J LEV[ 2: 0], , read out through FLASH_OBZ
USER2 [3] Reserved

USER2[2]:n SWBOOTO, read out through FLASH OB2[ 26], de
USER2[1ln BOOT1, read out through FLASH OB2[ 23], def
USER2[0ln BOOTO, read out through FLASH_OB2[27], def

2218Wr i t e protect

Wr it
acci
i s
in t
to t
t he

The

The
cann

The
The
and
opti

e protection can be configured for all pages i
denpelr awiione caused by program runaway or el ect
for PageO ~ 63, every 2 pages is a basic protect
he option byftiegbld @atcikon AfAesy ®taem rceonet i s edquir
ake effect. I f an attempt is made to progriaam or

FLASH STS.
system memory kimodckhf@OI6EB) oinn arleea syYyotres the boi

system configuration block (2KB) in the system
ot be changed.

option byte block (2&B3$t omedadrethisgyursabm e no potrinoant il
e

wr it protection of the option byte block is ach
after that, you can write the corer emti tkee yp rwalewed
on byte.

2219Read protection

The
ai me
Read
be ¢

user code in flash can be protected from illega
d at protecting the access oper adri omhiogf svmaalni nmge
protection is set by configuring RDP bytes in t
onfigured, as shown in the following Tabl e
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Tab2blkeadt pcbi on configuration |i st
Read protect RDP1 nRDP1 nRDP2 RDP2
LO level 0x A5 0x5A RDP2! = 0xCC |
L2 | evel 0x XX 0x XX 0x33 O0xCC
L1 level Not t htwadmfviegur ati ons
A LO level

E In unprotected state, & oaRDPdpeErdioxd A) RBR1L (RDPRA /
0x33) ;

E The main memory area and option byte block can &

E The write protection property of each page can &

A L1 level

E The corre§p®DPilng =nRDPAL5 == 0x5A) && (RDP2! = 0xC
(RDP2 == 0xCC & nRDP2 == 0x33));

E Only the read operation of the main storage ar e:
is started from the main f | asdch omeemoatyi am ofo nt hdee &
is all owed;

E Pages 0~1 are -puooematéedal |y write

E Other pages can be programmed by the code execu
storage and other functions);

E All pages areteodr adrlawedi nodewig mode or after
mass erase);

E All functions of dioa®RAM tbdeuigmt d TAKGE SWDi bnhd t h
or they can be -shaBSRAM f hoomuyghwehd TTAG/IcSaWD be used
protection;

E When tpeoteaded option byte is rewritten toé the
be automatically erased, and the processulits ians
automatic whole erasing operation, because the
in the protection state of L1 | evel)

Write the correct key value $Fe¢ASEHnO&TKEYunl oc
The busaiondomimanesto erase the entire option b

Bus write OxXxA5 to read protection option byte

Automatically erase all main storage areas ir

Automatically write OxA5 to read protection c

When the sysstuecrh iass rseosfetware reset, etc.), th

RDP value OxA5) will be reloaded into the sys
13651
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E The following access operations to the fl ash

., Access maeimorfyl dsmmmsSRAMI st art execution
, Access the main flash memory by JTAG, SWV
and boundary scanning;

A L2 level Except that SRAM bodbtytedi swabltedpadebeg ama
protection evel cannot be modified (irreversible)
by configuring another option byte, RDP2.
(RDP2==0xCC & nRDP2==0x33), it is L2 |level

Tab26F| as hwr ecareddper mi ssi on control tabl e
Boot mode Main Flash
protect Changing a Protectior
level Perform user JTAG/ Level
Main Flash System Memory SRAM
Access area SWD
Before 4KB of flash | Re aMt i-t| Re aMt -t ) Re aM i-t
] Re aM i-Hrea
main memory area Er asqg Er ase Er asd
After 4KB of flash Re aM i-tf Re an i-t ) Re aM i- ¢
] Re aM i-Hrea
main memory area Er asqg Er ase Er asd
Flash main memory
Allow Allow Allow Allow
area mass erase .
LO ChangetoLlorlL2is
level llowed
eve _ Re ant i-t| Re ant i-t _ Re ant i-t atowe
Flash option byte are Re aM i-Hrea
Er asqg Er ase Er asd
Flash system memory ) ] ) )
prohi prohi| Re aM i-Hrea prohi
area
Read and Read and ) Read and
SRAM (All) ) ) Read and write )
write write write
Before 4KB of flash ]
] Prohi Readonly Readonly Readonly
main memory area
LO or L2 is allowed.
L1 After 4KB of flash Re aM i-t Re aM i-t
. Prohi Re aM i-Hrea When changed to LO,
level main memory area Er ase Er as 4 the main memory areq
is automaticallyerased.
Flash main memory
Allow Allow Allow Allow
area mass erase
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] Re aM i-tf Re aM -t ) Re aM i-t
Flash option byte are Re aM i-Hrea
Er ase Er ase Er as g
Flash system memory ) ) ) )
Prohi Prohi| Re awt ietrea Prohi
area
Read and Read and . Read and
SRAM (All) ) ) Read and write )
write write write
Before 4KB of flash
] Readonly Readonly Readonly
main memory area
After 4KB of flash Re avr | 1 ) Re avd #
] Re amd tetrea
main memory area er as ¢ er as ¢
Flash main memory
JTAG/SWD Allow Allow Allow L
L2 area mass erase | . , No modification is
interface is
level ) allowed.
. disabled.
Flash option byte are: Readonly Readonly Readonly
Flash system memory ) . .
Prohi| Re awt ietrea Prohi
area
Read and ) Read and
SRAM (All) ) Read and write )
write write
Boot mode SRAM
protect Changing a Protectior
level Perform user Level
JTAG/SWD | Main Flash | System Memory SRAM
Access to are
Before 4KB of flash | Re awd + § Re anmd | 1 ) Re avd  f
] Re aw tetrea
main memory area er asé er asg er as g
After 4KB of flash Reaw i | Re awd ) Re avd
) Re aw tetrea
main memory area er asé er asg er asd .
LO Changeto Ll orlL2is
level . allowed
Flash main memory
Allow Allow Allow Allow
area mass erase
) Reaw + | Re amr i { ) Re aw
Flash option byte are Re anmd tetrea
er as ¢ er asg er as g
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Flash system memory ] ) ) ]
Prohi Prohi Re aw tetrea Prohi
area
Read and Read and . Read and
SRAM (All) ) ) Read and write )
write write write
Before 4KB of flash ) )
] Prohi Readonly Readonly Prohi
main memory area
After 4KB of flash | Re amr 1 ) )
) Prohi Re anmd tetrea Prohi
main memory area er as g
Flash main memor ;
Y Allow Allow Allow Allow LO or L2 s allowed.
area mass erase
L1 When changed to LO,
level o onton b Reawd i { Re and i 1 N Re awt i { the main memory areg
ash option byte are e retr ea : :
p yt erasd er as ¢ er as ¢ isautomatically eraseq
Flash system memory ] ) ) ]
Prohi Prohi Prohib Prohi
area
Read and Read and ) Read and
SRAM (All) ) ) Read and write )
write write write
Before 4KB of flash
main memory area
After 4KB of flash
main memory area
Flash main memory
No modification is
L2 area mass erase
ovel L2 protection level, cannot boot from SRAM allowed.
eve
Flash option byte are JTAG/SWD is banned]
Flash system memory
area
SRAM (All)
protect Boot mode System Memory Changing a Protectior
18651
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level Perform user Level
JTAG/SWD | Main Flash SystemMemory | SRAM
Access to are
Before 4KB of flash | Re amdr + | Re amd  { ) Re axd |
] Re awd tetrea
main memory area er as g er as{ er as g
After 4KB of flash Reaw i | Re awd i { ) Re avd #
) Re anmd tetrea
main memory area er as g er as{ er as g
Flash main memory
Allow Allow Allow Allow
area mass erase .
LO ChangetoLlorlL2is
level allowed
) Reaw i ff Re avd F { ) Re awd  {
Flash option byte are Re awd tetrea
er as g er as g er as g
Flash system memory ] ) ) ]
Prohi Prohi Re axd ietrea Prohi
area
Read and Read and ) Read and
SRAM (All) ) ) Read and write )
write write write
Before 4KB of flash )
) Prohi Readonly Readonly Readonly
main memory area
After 4KB of flash | Re and i 1 . Re avd i
) Prohi Re aw tetrea
main memory area er as g er as
Flash main memor ;
y Allow Allow Allow Allow LO or L2 is allowed.
area mass erase
L1 When changed to LO,
level Flash option b Reawt i { Re awd i f Re ad | Re awt i { themain memory areg
ash option byte are e retr ea : :
p vt eras 6 er as ¢ er as ¢ isautomatically eraseq
Flash systermemory ] ) ) )
Prohi Prohi Re awd ietrea Prohi
area
Read and Read and ) Read and
SRAM (All) ) ) Read and write )
write write write
Before 4KB of flash Readonl Readonl Readorl
eadon eadon eadon
main memory area JTAGISWD y Y Y e
L2 No modification
interface is
level in allowed
After 4KB of flash disabled Re avd i { ) Re axd |
) : Re anmd tetrea
main memory area er as g er as g
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Flash main memory
Allow Allow Allow
area mass erase
Flash option byte are Readonly Readonly Readonly
Flash system memory ) ) )
Prohi| Re awtr tetrea Prohi
area
Read and . Read and
SRAM (All) ) Read and write )
write write
Note: 1. Erase here refers to flash page erase;

222i Cache

I n order to achieve higher system perfor maspgeeda@PUn
and t-hpetdwFl ash to improve the instruction executi (
buffer, the CPU will be able to work at a higher fr
instructiob bahfebtaihet@P instruction withoutedel ay
current instruction seqguence, instruction preddetam -
the Cache wil/l be madkmiglllyedi andsupdatit edl eAdc aon st or
in the Cache.
The main features of the instruction buffer are as f
A 2KB iRf&ache
A Support connection mode: 4WAY.
2221Software interface
A Enabl e
E Provide configurmabloen/idiascahiEloet t war® ho ki mit to t
(see the FLASH_ _AC. I CAHEN bit).
A Reset
E Provide softw@aeheteer taear WwWhiechi Gastheltd oismidt i Rtee
switching cannot be Biwidtchetdurmn aofthfe BlameH_tAGGnel. C
FLASH_ _AC. I CAHRST, and then turn on FLASH_ _AC. | CAF
A Lock
E Cache locking mechanism is supported, and the so
way. When all the dvatyss vairlel |matk ebde, wrhiet theerw i nt o 1
the cache, the |l ock state is automatically <cl ear
A Additional remarks

E Selection of Cache replacement algorithm is not
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E When using icache, there iwrnbeWBbOW&raelieation v

2222Regi ster description

FLASH_AC. | CAHEN and FLASH_AC.|I CAHRST are the i Cache
respectivel y.

FLASH CAHR. LOCKSTRT and FLASH CAHR. LOCKSTOP ar e t h
corresponldoicnkg, moedsepecti vely. After i Cache is reset,
the reset value. See2.fo.r2CdctiBei.ll o ki maggge met hod of

22230perating process
22231 Cache enable and disabl e

Users can turn on and switch off i Cache at any ti me
area and other memory ardatshettat a Cathehenuis€Cadblee chhuw:
instruction acquisition error will occur.

22232 Cache data refresh

The i Cache is designed as instruction cache. Whenn th
jumps bemavierenmdrhery area and other memory areas, the
to 1 to clear the data in the instruction cache.

Note: FLASH_ AC. | CAHR8Tbbtt @asdaiwrrtéeurns to 0 when

22233 Cache |l ocking
The softwahe ELASHOICAHR register to |l ock some repea

efficiency of code execution. iCache module hase four
cache. When wusing a si nagtl et hceh aantmoed nt yoofu cnoudse teon slua tec
channel . Ot herwise need to use more channels to | at
foll owing control fl ow:

1. Set FLASH_CAHR. LOCKSTRT[ O] to 1;

2. Execute f unedsi otno 1b e hladckneed i n channel 0 (the coc
the size of a single channel);

3. Set FLASH_ _CAHR.LOCKSTOP[ 0] to 1 after the functioc
4, Then set FLASH_CAHR. LOCKSTRT][ 1] to 1;

5, Execute functione? tmatchmreaeadd tlo (hdel cokle amount
the size of a single channel);

6. After the function 2 is executed, set FLASH_CAHR.

Attention: 1. when t he channel i s | at clseas@dEi r stthes ert
FLASH CAHR.LOCKSTRT then set FLASH CAHR. LOCKSTOP;

2. The order of channel | atch must be 0-~3, ot her wi s
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223SRAM
SRAM is mainly used for code operation txoecuttdroen. v d
maxi mum capaditty sisdizvdkied into SRAM1 and SRAM2, of
SRAM2 is 8K bytes(SRAM2 supports parity check and ne
SRAM suppwrittse reade svoraf amgt ey, hal f
SRAM supports code running (supports access of SBus
SRAM.he SRAM access address segments for different s
Tab2-78N3 2L 4e0r2i ess SRAM aseg@mesntaddress
SRAM ar SBus bus access |l Code/ DCode bus acc Si ze
SRAM1 0x2000_0000~0x 2 0x1000_0000~0x10 8 KB
SRAM2 0x2000_2000~0x 2 0x1000_2000~0x10 8 KB
Tab28N32L403x8/ N32L406x8 sersieeggmesnRAM access addre
SRAM ar SBus bus access | Code/ DCode bus acc Si ze
SRAM1 0x2000_0000~0x 2 0x1000_0000~0x10 8 KB
SRAM2 0x2000_6000~0x 2 0x1000_6000~0x10 8 KB
Tab29N32L403xB/ N32L406xB/ N32L406xBegeneinégs SRAM acces
SRAM ar SBus bus access | Code/ DCode busgamea Si ze
SRAM1 0x2000_0000~0x2 0x1000_0000~0x10 16 KB
SRAM?2 0x2000_6000~0x2 0x1000_6000~0x10 8 KB
I n Stop2 mode, SRAM1 and SRAM2 dat andpyt iSORrAaM2 rdeattean t
rentention.
The MmeBbhures are as foll ows:
A The maximum capacity is 24KB in total
A Support -whoytdd /woaldf readi ng and writing
A I/ D/ SIDMA can be accessed.
A 1/ D BUS can run programs at full speed from Remap
224FLASH register description
These periphebalopergatsacdras musrntds (32 bits).
2241FLASH register overview
Tab2leFLASH regestwvéeerw
ome| regser |s|8[[8[x]&]8]x]c][a]r][=]z]a]s]a]a][s]a]e]=]a] ] ] ]| ][] ][]0
ZLLZLLE";%EE
000h| FLASH_AC Reserved UEJ = % § = g g g | LATENCY
3|?|2|7|0|3|%|2|&
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ome| regster |[8[[8[x]&]8|x]c][a][z][=]a]a]s]a]a][s]a]e]=]a]o ] ]| ] ] ][]0
Reset Value ofojojofo|Oo|1|1 0Of0]O0
FLASH_KEY FKEY
004h
Reset Value OIOIO‘OIO‘OIOIO‘OIOIO‘O‘OIO‘O‘OIOIOIOIOIO‘OIOIO‘O‘O‘O‘OIOIOIO‘O
FLASH_OPTKEY| OPTKEY
008h
Reset Value 0‘0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘O‘O‘O‘0‘0‘0‘0‘0‘0‘0‘0‘0‘000000000
3 [4
x|z x| >
X|o|w|x|x
FLASH_STS glulo|la|lulw|B|Y
olzlYlelz|8]z|l=
00Ch Reserved w = %
14
Reset Value ofo0|jOoOfO0O]|]O]|oO 0
w
Elw | HM|lw|w|d x| o
glElElElzlalslelo|e|gle|elo
FLASH_CTRL 5 % x E E ) '<_( E E > % E s
010h Reserved o|lw|¥|w|o (% “lw|O|[O]|
. ¢
Reset Value o|jo|jo|jofjojof1j0]0|oO 0|]0]0
FLASH_ADD FADD
014h
Reset Value 0‘0‘0‘0000‘000‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0 0‘0‘0 0‘0‘0‘0‘0‘0‘0‘0
I
518] & |5
FLASH_OB2 ol|la g |5 BOR_LEV
018h Reserved Q % o Q Reserved Reserved
<
Reset Value 111 1 0o|0f|oO
> N
o [2 %
FLASH_OB o Datal Data0 Not Used m| ’_I (D‘ o g
01Ch 2 Reserved IR g glo
x| &
c [=
Reset Value | 0 1‘1‘1‘1‘1‘1‘1‘1 1‘1‘1‘1‘1‘1‘1‘1 1|1‘1‘1‘111100
FLASH_WRP WRPT
020h
Reset Value 1|1|1‘1|1‘1‘1‘1‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l l‘l‘l l‘lll l‘l l‘lll lll‘l
z 3 3
FLASH_ECC 0 2 9
024h Reserved 8 % it
Reset Value O‘O‘O‘O‘OIO & O‘OIOIOIO‘O
028h
- Reserved
02Ch
] &
9 9
FLASH_CAHR 5 3
030h Reserved o I}
— -
Reset Value 0‘0‘0‘0 OIOIO‘O

2242FLASH control and status register

See for abbreviati @nsgecitni oone.gi ster descriptions
22421The FLASH access control register (FLASH_/
Address offset: 0x00

Reset value: O0x0000 0030

23651
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31 16
' ' ' '  Reened ' ' ' ' ' '
15 12 11 10 9 8 7 6 5 4 3 2 0
Rcsclrvcd I SLMEN SLMF | LVMEN | LVMF |ICAHEN [ICAHRST|PRFTBFS|PRFTBFE| Reserved ILATENCYI
) \ — : — : — . : — . —
Bit figName Description
31:12 Reserved Reserved, the meisrettaivimddi.e must be
11 SLMEN FLASH Sl eep Mode Enabl e
0 Turn off FLASH sl eep mode;
I Enable FLASH sl eep mode.
10 SL MF FLASH sl eep mode fl ag
0 FLASH not working in sleep mode;
I FLASH working in sleep mode.
9 LVMEN FLASH-vioowage working mode enabl e
0: ©DdrfnFLASH tlowogve wor ki ng mode;
1: Enabl e-vhlASHel omor ki ng mode.
Not e: FLASH_AC. LATENCY must be gre
voltage operation mode.
8 LVMF FLASH | ow voltage working mode fl a
0: FLASH is not worrkiimg mamdd;ow vol
1: FLASH works in | ow voltage worKk
7 | CAHEN i Cache enabl e
0O: turn off i Cache;
1 enabl e i Cache.
6 | CAHRST i Cache reset
0: writing 'O is invalid;
1: write "1' to reset.
5 PRFTBFS Prefetch buffer status
This bit indifcathesprleéescatbaffer
0: The prefetch buffer is closed;
1: The prefetch buffer is open.
4 PRFTBFE Prefetch buffer enabl e
0: Close the prefetch buffer;
1: Enabl e prefetch buffer.
3 Reserved Reserved, the reset val ue must be
2:0 LATENCY ti thel ay
These bits represent the ratio of
access ti me
000: zero period delay, when 0 < S
001: one cycle delay, when 32MHz <
24651
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Bit figName Description

Ot her values: reserved
22422The FLASH key register (FLASH_KEY)
Address offset 0x04
Reset WY&XXXe XXXX

31

FKEY[31:16]

w

T T T T T T
FKEY[15:0]

w

Bit figName Description
31:0 FKEY Used to unlock the FLASH_CTRL. LOCK
22423The FLASH OPTKEY register (FLASH_ _OPTKEY)
Address offset 0x08
Reset WY&XXXe XXXX
31 16
OPTKEY([31:16]
w
15 0
OPTKEY[15:0]
w
Bit figName Description
31:0 OPTKEY Used to unlock the FLASH_CTRL. OPTW
22424The FLASH status register (FLASH_ STS)
Address offset O0x0C
Reset value: 0O0x0000 OOOO
31 16
Reserved
15 8 7 6 5 4 3 2 1 0
Reserved ECCERR | EVERR EOP WRPERR| PVERR | PGERR | Reserved | BUSY
rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl r
Bit figName Description
31: 8 Reserved Reserved, the reset val ue must be
7 ECCERR ECC error
283651
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Bit figName Description
Read FLASHredwmoe, set this bit to '
6 EVERR Erase check error
When the page is erased and the <c¢h
to '"1', and writing "1°' can cl ear
5 EOP End of operation
When thogefrladgdton (programming/ erasi
this bit to "1°', and writing "1° c
Not e: Every successful programming
4 WRPERR Write protection error
When trying teprptegtemh &l wsht addr ¢
to '"1', and writing "'1° can cl ear
3 PVERR programming verification error
When an error is reported during v
sets this bit bhocl éar Bwhdswstatag
2 PGERR Programming error
When trying to program an address
hardware sets this bit to "1', and
Not e: Before programmi ng, tdlee arLeAdS
1 Reserved Reserved, the reset value must be
0 BUSY Busy
This bit indicates that a flashhop
operation, this bit is set to nhds;
amrror occurs.
22425The FLASH control register (FLASH_CTRL)
Address offset 0x10
Reset value: O0x0000 0080
31 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reselrved ECERRITH EOPITE |FERRITE| ERRITE | OPTWE | SMPSEL | LOCK START | OPTER | OPTPG | Reserved | MER PER PG
\ — — — — — — — — — — — — —
Bit figName Description
31:14 Reserved Reserved, the reset val ue must be
13 ECERRI TE ECC error interrupt
This bit all besgameiratedr whent © he
goes to ' 1
0: I nterrupt generation is prohibi
1: Enable interrupt generation.
12 EOPI TE Al'l ow operation completion interru

28651
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Na me

De

scriptio

n

Thi

be

is bit a
co'mk's.
interru

interru

Il ows an interrupt to be

pt generation is prohibi
pt generation is allowed

11

FERRI TE

Er

Thi

FL

ase/ Prog
is bit a
ASH_STS.
I nterru
Enabl e

ram Verify Error Interru
Il ows an interrupt to be
EVERR/ PVERR bit

Promemernt &tdi; on i s

goes to

interrupt generation.

10

ERRI TE

Er
Th
FL
0:
1i

ror stat
is bit a
ASH_STS.
interru

nterrupt

us interrupt all owed

Il ows an interrupt to be
PGERR/ FLASH_STS. WRPERR
pt generation is prohibi

generation is allowed.

OPTWE

Al

Wh
co
"1
So

l ow writ
en this
rrect k e

ftware c

e option byte
bit is "1', the

y sequence is

option b

written in

an clear this bit.

SMPSEL

Fl
0:
w h
no
FL
1:
ad
di
da

SMP 2

ash prog
SMP1 mo
ere the
t been e
ASH_STS.
SMP2 mo
dress wh
rectly s
ta befor

mod e,

ramming mode options

de. Before programming,
programming is | ocated,
rased, the
PGERR warning bit wild.l b

de. Before

p rpoegr rfaonm nm endg,

programming,

ere the programming is |

t art prraongmi anngmiandgd.r elsfs thhae

e, only the same data ca

otherwise the data cann

LOCK

Lo
Yo
Af
Af

ne

ck

u can on
ter dete
ter an u

Xt syste

l'y write hlandWREASHhCSR

cting the correct wunlock
nsuccessful wunlocking op

m reset.

START

St
Wh

art
en this

by sof

bit is '"1', an erase epe

t war e FalnADS Hc | BTdSE € db ¢ ®o m@® s

OPTER

ase opti
Di sabl e
Enabl e

on bytes.

option bytes erase mode

option bytes erase mode.

OPTPG

ogram op

Di sabl e

tion bytes.

option bytes program mo
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Bit figName Description
1: Enable option bytes program mod
3 Reserved Reserved, the reset value must be
2 ME R Mass erase.
0: di sabl e mass erase mode;
1: enabl e mass erase mode.
1 PER Page erase.
0: disable page erase mode;
1: enable page erase mode
0 PG Progr am.
0: disable program mode;
1: enable program mode.
Note: Pl ease2.rxffterrd4 groo gsrecmtmiomg and erasing.
22426The FLASH address register (FLASH_ADD)
Address offset O0x14
Reset value: O0x0000 0O0O0O
31 16
FADD[31:16]
15 " 0
FADD[15:0]
w
Bit figName Description
31:0 FADD Fl ash address
Sel ect t hbee apdrdorgersasmnteod when progr ar
erased when page erasing.
Note: When the FLASH_STS.BUSY bit
22427 he FLASH Option byte register 2 (FLASH_OE
Address offset O0x18
Reset value: 0x0c800000
31 28 27 26 25 24 23 22 16
Reserved nBOOTO B[(I)SO‘X%O Reserved nBOOT]I Reserved
T T T
15 11 10 8 7 0
Reserved BOR_LEV[2:0] Reserved
T
Bifti el d{ Na me Description
31:28 Reserved Reserved, the reset val ue must be
28651
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Bifti el d{ Na me Description
27 nBOOTO nBOOTO

Note: Thi-eanlbyt is read
26 nSWBOOTO nSWBOOTO

Note: Thi-eanlbyt is read
25: 24 Reserved Reserved, the reset value must be
23 nBOOT1 nBOOT1

Note: Thi-enlbyt is read
22:11 Reserved Reserved, the reset value must be
10: 8 BOR_LEV[2:0]|BOR reset | evel

000164V

0012. 10V

0102. 30V

0r12. 60V

1002. 90V

Ot her: reserved
7:0 Reserved Reserved, the meaisrettaivimddi.e must be
Not e: For the specific combined functions2.dio3ontBOOT

Management

224280pti on

byt RLABKHI ©BEr

Address offset 0x1C
Reset value: Ox03FF FFFC
31 30 26 25 18 17 16
RDPRT2 I I Reserved I I I I I Daltal I I I DaltaO
s 10 9 L 4 3 2 L
I I Datab I I I INoliUsedl I ST | AR T [WDG_SW| RDPRT1 | OBERR
- . .
Bit figName Description
31 RDPRT?2 Read protection L2 | evel protectio
0: Read protection L2 | evel is not
1: Read protection L2 | evel i s ena
Note: Thi-eanlbyt is read
30: 26 Reserved Reserved, the reset val ue must be
25:18 Datal[ 7: 0] Dat al
Note: Thi-enlbyt is read
17:10 Dat aO[ 7: 0] Dat a0
Note: Thi-enlbyt is read
5 Reserved Not used, the hardware remains at 1.
4 nNRST_STDBY Ent er St an dcboyn fmogduer arteisoent.

29651
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Bit figName Description
0: Reset i mmediately after enterin
1: No reset occurs after entering
Note: Thi-eanlbyt is read

3 NRST_STOP2 Enter STOP2 mode reset configurati
0: Reset occurs immediately after
1: rNeoset occurs after entering the
Note: Thi-eanlbyt is read

2 WDG_SW Set watchdog
0: hardware watchdog;
1: Software watchdog.
Note: Thi-enlbyt is read

1 RDPRT1 Read protection L1 |l evel protecti o
0: Read protectian L1 | evel i's not
1: read protection L1 | evel is ena
Note: Thi-enlbyt is read

0 OBERR Option byte error
When this bit is "1', it means tha
Note: Thi-enlbyt is read

22429Wr i te protection register (FLASH_WRP)

Address offset 0x20

Reset value: OxFFFF FFFF

31 16

I I I I I I I Wl;PT I I I I I I I
15 ' 0
I I I I I I I WliPT I I I I I I I
r

Bit figName Description

31:0 WRPT Write protect
This register contains the write.p
0O: write protection takes effect;
1: Write protection is invalid.
NotTehhese bi-osl pre read

22421ECQC egi FtLAISH_ECC
Addr es 9 x®2f4f s et

Reset OX®&100® :

0000

30651
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31 16
Reserved
15 14 13 8 7 6 5 0
Reserved ECCHW Reserved ECCLW
Bit figName Description
31:14 Reserved Reserved, the reset value must be
13:8 ECCHW After writi nbgi ta FMoarsdh taod dar €3s2s , -btih e
val ue.
Reserved Reserved, the reset value must be
5:0 ECCLW Af ter writi nbgi ta BMoarsdh taod dar e3s2s ,-bt h e
val ue.

224211CAHRegi ster (

FLASH_CAHR)

Address offset 0x30
Reset value: 0O0x0000 O0OOO
31 16
Reserved
15 8 7 4 3 0
Reserved LOCKSTOP LOCKSTRT
™ ™w
Bit figName Description
31:8 Reserved Reserved, the reset value must be
7: 4 LOCKSTOP[ 3: 0|i Cache |l ock stop (see f2.r2.d2Ct8xil8ee d
Chapter).
0: di sabl e
1: enabl e
3:0 LOCKSTRT[ 3:0|i Cache | ock start.
0: di sabl e
enabl e
31651

NSING Technologies Pte. Ltd.

Address: 20 Science Park, #03-15/16
Teleteck Park, East Wing, Singapore 117674
Email: sales@nsing com sg

s g



Ay,

"?: NSING nNsi.e@®@m. sg

3 Power control (PWR)

31Gener al description
PWR i s power management unit to control statwus of di
is to control MCU to enter different power modes an

RUN, {POWER RUN, S{PEOBME,R SQWE P, STOP2 and STANDBY mod e

3.1Power supply

O The PWR module mainly consists ofppt bd Ve k¥komdng i n

For detail sFi glrpeawer redegpl yobl ock diagram. I n orde
power domains, some power domains will be introduc
t he pomwairn din the following chapters.

Vppdomain: The voltage input range is 1.8V-~-3.6YV,
PVvD, TRNG, USB PHY and most digital peripher al i

Vppad O mai n: The voltage input range is 1.8V~-3.6V
peripherals. A/ D, D/A, TS (Temperature Sensor) a
anal og power supply is powerledd nboyi sVeS SsAe p awhai tcehl yc,
conversion accuracy performance of anal og modul €

., Vicdomain: The voltage itggpan bengsesedst?d. 8dVit3 06V

Thec¥in can be useditmathenfsol |l owing two s

G It can receive the maximum voltage provided b
Common | ines LCD through MCU).

a It can also be connected to an external capac

convertercarst rsolfltemareend provides voltage for S

The voltage supplied to the Segment and Common
The user reduces contrast-tbwyecontrolling its dut

0 When an etxageea nmrlowiodespy vialst avgoel tfaogre r ange shou
indepengoent of V

U When the LCD is based &mncsahno uilndt ebren aclo nbnoeocstte dc ar
. Verer@rreMdomai n:

0 ExtergrpraddiVs t he icnepuvtolrteafgeer efnor ADC and DAC. W
out put of the intermadmusol ahywaysseberegoal budf &

0 I nterdgralCoVineztmydertthoe W ol t agmadiss r2e.qud &\,d annodt M

2. 4V.
O TheWRP module consists of a main regulator (MR) and
regul ators power all digital <circuits. The regul at
32651
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The output voltage range of MR cadn be armhjiwnmstye dusb
mode and SLEEP mode of MCU. MRP OWE Rl i RLANsH GV MY h e n
SLEEP, STOP 2, STANDBY mode.
LPR
LPR i s uskPROWER RWNW mePdeWERL GBMLEEP mode,
mode . I n STOP2 neddeen,t iiotn ppooweerrs dtohpeiwre r ( RETW)e ra mad m
Fi g8tRower supply block diagram
VDDA
DAC, ADC, COMP, OPA
VSSA
VLCD LCD |
—] USB PHY |
Afe_main
[ HSEHSIPLL |

VDD
VSS

| Os@ov || TRNG |

10 rings(except

1

Core
Flash

R

PC13/14/15/NRST) Digital peripherals
VDDD
PCL¥14/15NRST [ Main Domain
Afe_Ip
MR/LPR VDDDLP_RET
LPUART
LPTIM
SRAM1(16KB)
WKUP LCD digital circuit
COMP digital circuit

| BG/IBIAS/BOR P\D |

Retention Domain

| MSILSILSE |
PWR
VDDDLP RTC
IWDG
SRAM2(8KB)

LP domain
312Power supply supervisor
3121Power on reset (POR) and brown out
Powem reset (POR) mresetor OBW@R) circuits are i

33651
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modes and cannot be disabl ed. Fi ve BOR threshol ds ¢ce
Duringopowkehe BOR will nholldtthiee swPpipr giak dilecssagth e €peci
WhempfVal | s bel ow the selected threshold, the chip wi|
reset threshol ds, see the El edatacahe€haracteristics:s
Fi gG82BRr owmnt reset (BOR) waveform
A vDD/VDDA
Vgor rising'edgé
[ 40mvV
| hysteresis .
Veor falling edgé
- - - — — U P \— — —
| | I
I I I
:<_>: Temporization |
| | trsTTEMPO :
I I I
I I I
T T T >
I
I
RESET

Note: The respetrepempbsi antyobased on dg8oRe BOR mini mun
3122Programmabl e voltage detector (PVD)

PVD moniptoowesr tshueppl y bpopvelotmpage i wigt h hehd& rel evant bit
2 (PWR_CTRL2). PWR_CTRL2.PLS[2:0] select the thresh
PWR_ CTRL2. PVDEN.

The PWR_STS2. PVDO ftlea gwhiesVduesse da bteov ei/ rbckil mav t heT hPiVeD v ¢
event is connected internally to the 16th Ilinesof t
enabled in the exA eRMiali ntnererrupatptov/cbcBugrdss bwplse nbel ow t h
and/ or when the VDD rises above the PVD threshol d,

interrupor |l exeampbe, this feature can be used to perf

PVD e&dBo be configured to monitor the external ana
VREFINT (about 1.2V)).

34651
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t hreshold waveform

PVD output

A vDD/VDDA

PVD threshold

100mV
hysteresis

32Power

mo de s

Overall MC U has 6 SphEEET m®ie L. OWEBN,RUN, LOW POWER
STANDBY. Di fferent mode has different performance
is shown bel ow.
Tab3ldower modes
Mode | Regul Enter Exit Wakeup st
Code executi
Power on, syste . )
RUN MR Enter another |without peri
w a kuep .
reconfigurat
Code executi
1) WFI returned from ISR ) .
SLEEP MR any interrupt orwakepevent | wi t hout per.i
2) WFE
reconfigurat
LOw o |Code executi
By configuring Clear PWRCTRL1.LPREN bit )
POWER | LPR ) without peri
PWRCTRL1.LPREN bit or system reset
RUN reconfigurat
LOW To enter LOW POWER RUN first Code execut.
P OWER LPR 1) WFI returnedrom ISR any interrupt orwakeipevent | wi t hout peri
SLEEP 2) WFE reconfigurat
WFI/WFE Continue to
1" SCB _ SSCEEPDEEP =1 code, per hgh
STOP2 LPR System reset and all EXTI
2" PWR_CTRL1.LPMSEL = user chooses
Af0O00/ 0100 not need to

33651
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Mode | Regul Enter Exit Wakeup st
reconfigured
need to be r
MS | = 4M
WFI/WFE 3 WKUP IO rising/falling
1" SCB _ SSCEEPDEEP =1 edges, RTC alarm rising edge
STANDB| LPR System reset
2 PWR_CTRL1.LPMSEL = NRST reset, IWDG reset, RTC
A0ol1lo timestamp, tamper detection
Not e:

1. STOP2 mode;upaf ttehre waokdee can continue running from
retained, and the SPI/UART2/ UART3/UART4/ UARTS5/12C1

2. Pleasethefeorrespondi ng dat aups hteieme .f or the | ow pow

The running enable conditions of different modul es i
tabl e:

Tab328| ocks swuatné ng

Stop2 Standby

Main Blocks Run

Sleep
Low power
run
Low power
sleep
Wakeup
capability
Wakeup
capability

CPU
MMU
DMA

FLASH
SRAM1
SRAM2

BOR

PVD

HSE

HSI

LSE

LSI

MSI
CSS for HSE
CSS for LSE

PLL

RTC

O|<|<|=<]Oo|O|O]|x
O|<|X|<X]|]O|0O|O

<|=<
o|<]o
<

olo|=<]|]0O|O0O
oo |<]|]0O|O

o
o
o
]

Tamper
IWDG
EXTI

LPTIM

O|<X|O|w]|]O|O|O|O|O|O|O|O|O|O0|X|X]|<X]|]O|O|O|X
O|<|O0O|lw]|]O|O|O|O|O|O|O|O|O|O0|X|X]|X]O|O]|O

O|<|O|lw|O
<[O|w]|O
O|<X|O|lw|O
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Stop2 Standby

Main Blocks Run

Sleep
Low power
run
Low power
sleep
Wakeup
capability
Wakeup
capability

LPUART
TIM1/8
TIM2/3/4/5
TIM6/7
WWDG
USART1/2/3
UARTA4/5
12C1/2
SPI1/2
usB
UCDR
CAN
SAC
CRC
DAC
ADC

(ol Hol Nol ol Nol Nol NoN No N Ne)
ofo|J]Oo|O|O|O|O|O|O

@]
@]

TempSensor
OPAMP
COMP
TRNG
LCD
GPIOs

(o}l Nl NoN NN Nol Ne]
(o}l Nol NoN NN No Ne]

o
o
@)

O|l|O0O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|lO|O|O|O]|O
O|l|O0O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|lO|O|O|O]|O

O (O] O Y o 3 pins

Note:

1. Y: Yes (Enabil eNgt Oav & ipltd olne .

2. Only COMP1 support STOP2 mode

3. 3 pins repreaypentOst, hrPAS8, wPKRO and PC1l3.

32Z2IRUN mode

RUN mode i ©ptehatnommanode of the MCU. The speed of 1t
the RCC register to achieve the purpose of reducing
reduce power consumpti poweTo cfonrstulmert i oeadu Mk oy gpmit c \
via PWR_CTRL1. MRSEL. I n addition, i f the FLASH is n
bit to put the FLASH into sleep mode to redlce pewdmn
the current state of the FLASH.
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32110Dynamic Voltage Regul ation ( MR)
Steps to enter MR 1. 0V:

A Make sure the system clock is at most 64MHz. Not e
maxi mum system clock is up to 4MHz,;
A Confi gt #SH hrreead cycle to be greater than -voorl teagguea |

n
mode FLASH timing probl em;

A Set FLASH_AC. LVMEN to 1, and wait for FLASH_ _AC. LVNMW
t he-vlibopdwage mode,;

A ReconfhieguFrlLeAStH read cycle, the configurationdcycle
read FLASH wait time is greater than 30ns. I f the
as 2;

A Set SRAM to work in normal mode;

A ConfigurCGTRAWR MRSEL[ 1: 0] = 0x2, then poll to wait
then pulled high. It takes about 100us to pull dowv

Steps f oY MMRL. DV:

A Configure PWR_CTRL1. MRSEL[ 1: 0] = 0x3, tuHd redpdlolw a
then pulled high. It takes about 100us to pull dov

A Configure the FLASH read cycle to be greatverl ttalgaen
mode FLASH timing probl em;

A Clear the FLASH_ ACfaWVMENebFtLtASHdA®@aLVMF bit to be
has exi tveod ttahgee |noowd e ;

A Ilncrease the system clock:;

A Configure the FLASH read cycle according to the s

=}

t ha or eqiutali ¢ ol st fad 50MHz, it can be configu

322SLEEP mode

The CPU stops and all peripher aVMaF inarl au d(i snuge tp ears pN\elr
can run and wake up the CPU nwhSelnE EaPh mlordt®e mpriauh st ma@arn ne \a
state/function as in RUN mode.

3221Ent er SLEEP mode

Enter SLEEP mo d e by executing WEF | (wait for inte
SCB_SCR. SLEEPDEEP = 0. Depending on the fSoOB _SSLCHRE PS LnkoE
entry:
A SLEBRPW: | f SCB_SCR. SLEEPONEXI'T = 0, t hen WFI or W
the system enters sleep mode i mmediately.
A SLEBMNEXI T: | f SCB_SCR. SLEEPONEXI'T = 1, the system
38651
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from the | owest priority | SR.

3222ExXx i t SLEEP mode

I f  WFI instruction is used to enter the SLEEP mode,
mode.

I f the WFE instruction is used to entiemmée chiea tSelLlEE Pw hr

event ocoapreveWalkecan be generated in the foll owing
A Enable an interrupt in the peripheral control regi
When MCU wakes up by WFE, tihte apnedr itphhee rpaelr iipnhteerrarlu pN
suspend bit (in NVIC interrupt clear suspend regi ¢
A Configure an external or internal EXTI event mode
peripheral inaedrubé pespphdr i t NVI C interrupt c¢héa

clear suspend register) because the suspend bit c
t he showtpedti mealbecause therpd iesntmog toirmexspgent on

323LOW POWER RUN mode

I n LOW POWER RUN mode, the entire core |l ogic is prov
from MSI, the frequency is up to 4MHz, and the PLL
pehepals can be configured StAC wWorslaebd®edrequired, exce

3231Enter LOW POWER RUN mode
LOW POWER RUN mode can be entgprfedomr o 0O WRROWER d8L EBP
Do the following to enter LOW POWER RUN mode:

A Turn off modtul sppdgdratt WPRWN, such as USB, algorith

A Ensure that the system clock is up to 4MHz;

A Configure the FLASH read cycle to be gr eatverl ttalgaen
mode flash timing probl em;

A Set FtASBH_AC.LVMEN bit to 1, and wait for the FLASHE
has enteweltltabe mode;

A Reconfigure the FLASH read cycle to O0;

A Set SRAM to work in low voltage mode;

A Confi gure PWR_CTRL3.BGTLPR PR 0= alh,d PONRf_iCJgTuRrLe3 . BPABNDD G
be normally open;

A PWR_ CTRL1.LPREN bit is set to 1, use while to wa
to avoid CPU access to SRAM and prevent SRAM timir

Additional stepercmedbeetpé@wartoohsumpti on:

A Adjust the LPR output to meet different power or f
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p~3)

Turn on or off the digital peripheral c¢clock accorc

>

Turn off wunnecessary analog peripheral s;

>

I f FLASH is not urseedduc e np oowedre rc otnos uf nuprttihoenr, user <ca
= 1 to put FLASH into sleep mode. Configuring FL/
FLASH.

I't should be noted that LP RUN can switch WMN rnmdde,LE
and can also return from LP SLEEP or STOP2. A systen

3232Ex i t LOW POWER RUN mode
The LOW POWER RUN mode can be exited by the foll owin

A Clear PWR CTRL1. LPREN and wai't unt il PWR_ _STS2. LPRL

A Sete tFLASH read delay to greater than 2;

A Clear FLASH_ _AC. LVMEN and ensure that t he FLASH |
FLASH_ _AC. LVMF bit;

A Restore the system clock to the required state;

A Configure the FLASH reacd|loykl e amdcemdiumg t dathe hey

than or equal to 20ns (for example, <50MHz, it car

324LOW POWER SLEEP mode

I n LOW POWER SLEEP mode, al | I/ O pins remain in the
3241Ent er LOW POWER SLEEP mode

Tonter LOW POWER SLEEP mode, first need to enter LOV
The specific steps to enter LOW POWER RIUN2addESantdi &
3.2.2.1

3242Exit LOW POWER SLEEP mode

Exiting LOW POWER SLEEP mode is the same as exiting
from LOW POWER SLEEP mode&. 2F@tL2desehaul d, beeeoSedtibn
LOW POWER RUN mode after waking up from LOW POWER Sl

325STOP2 mode

STOP2 mode is MdFedeep GCGoreexkEode, all core digital
relgat or (MR) off, HSE/HSI/PLL off, MSiblylt RE/blaSlk ump triec
RCC, SPI 1/ 2, UART4/ 5, USART2E8BentTheh/ RE Ta nddo nifiVdDnGe rar redy
power domain are still functioning normally.

SRAM 2 can be configured to be retained in STO
PWR_CTRL3. RAM2RET. All /O pienestavbaepbyP@e3AL4Lt]15 P&

conf i gruerteednhtéoommame state as run mode.
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3251Ent er STOP2 mode
To en6&@0OP2 mode, should be configured: SCB_SCR. SLEEF

In STOP2 nm¥des ibfeimhlgAoperated, the time to enter STC
is completed.

I f the access toeshe APB Brma 16 enteroghe STOP2 moc
is completed.

I n STOP2 mode, the following peripherals are avail at
A Independent Watchdog (!l WDG) optional: Once enabl ed
A RTC omtliiolt can béeDICARRECENN by RCC_

A Internal RC oscillator (LSI RC) optional: 1t can &
A External 32.768kHz crystal oscillatdDCTRESBEEGSIChi or
A Other percahechbesehtdo hold or work such as GPI O,
A 1 O can be rceotndatgiudiregdh & toe .

Unneeded analog peripherals such as ADC and DAC <ca
unnecessary power consumpti on.

3252Exi t STOP2 mode

When the STOP2 mode i s exipt ed/emy an ai nther rElXprtl dri na,
restored to its previous state, and the code eX)ecuti
can atl s T@&KZ2 mode.

After exiting STOP2 mode, the system clock defaults
entering STOP2 mode, the hardware will automatically
Once thekPLE ckady, the hardware will automatically
configured as the system clock before entering STOPZ
as the system clock iesnae atdlye HEI HGE1 KHSE HSIRo dyshhbkesms t o
clock wildl remain as MSI .

Note: When a system reset occurs, the CPU will/l run f

326STANDBY mode

STANDBY mode -M4 lna Cettl teReopEpmode. The c otruer rdeodmaa fnf ,i st hceo
HSE are turned off, and the LSI and LSE are optiona
work. All GPI O pin states.are selectable as retentic

Note: The GPI O pin statbkbtwsthtehapge e&rithe system c
3261Ent er STANDBY mode

Enter STANDBY mo d e by executing WF1 /| WFE and se
PWR_CTRL1. LPMSEL = "011".
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I f $HLA s being operated, the time to enter STANDBY mo

I f the access to the APB area is in progress, t he t
access is completed.
In STANDBY mode, the following peripherals are avail

A Independent Watchdog (1| WDG) omuritoinmad :u rdnicle a nraebd estd

A RTC optional: 1t cLaDnCTORRTICENned on by RCC_
A I nternal RC oscillator (LSI RC) optional: I't can ¢k
A External 32.768kHz crystal oscil | REGQDCTIRESEEGSIChi or

Unneeded analog peripherals such as ADC and DAC can
unnecessary power consumption.

3262Exit STANDBY mode

MCU exits STANDBY mode when external geseft WHNRBSTpipn n
alarm event, timestamp event, tamper event occurs. E
are reset after waking up from STANDBY state.

After waking up from STANDBY mod(ed e tceocdtei negx eBcQuQTi omi ni,
vector, etc.). The PWR_STS1. STBYF flag indicates tha

33Lowower-waktap ( AWU) mode

I n aut omapg i modvemket he RTC can be upewwetromwdke wpt hoaot
external interrupts. The RTC providep AGAromoS§LEBEBERMabETE
STANDBY modes. To do this, two of the three optional
RCC_LDCTRL. RTCSEL[1:0] as foll ows:

A 32.768kHz external c¢crystal c¢clock (LSE 0OSC)

This clock source provides an accurate clock refer

p>

RC internal crystal clock (LSI RC)

This clock source has the advantagecbbcsawacocgriobeg
than the LSE.

To wake up from STOP2 mode using the RTC alarm event
A Configure EXTI 18 rising edge trigger.
A Configure RTC to enable RTC alarm event.

To wake up from STANDBY mode using RTtCo ad e r mo refviem
PWR_CTRL3. 1 WKUPLEN needs to be configured.
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34PWR regi sters

341PWR register overview

Tab33dPWR regivetreri ew

Offsel Register ~ | A o
1) 1<)
= [a!)
o o
PWR_CTRLI| w
000h ¢ & g
= %
Reset Value ofoJo
it —
o
PWR_CTRL2 5 & E
004h - & ] >
> o o
a
Reset Value 0 ojfo0]oO
> | o > | o
Pl o|algE &l o|a|fF 2122 TlE|a
nlE Hlol 2 Tlx|lx Slo| 2 e N | oo
oogh| " WR-CTRL3 Ble 5G] a J|s|s 51518 31313 S
IR ) X 0] X|¥|x ¥X|l¥|¥
o|a e|1g|e HEIE 2188 $12|2 $12|2
Reset Value 1(1 ojo0]|oO 1(1 [ [
& o2
PWR_STS1 2 51519
00Ch| - X|X¥| ¥
2 2|22
Reset Value | 0 | olo]o
w
8lgl3
PWR_STS2 [
010h - =&
-
Reset Value 0o[1]1
> glale
e MFIE
PWR_STSCL| %)
3] iy e Y [ |
o|o| 0O
Reset Value n o[o0]oO

342Power control register 1 (PWR_CTRL1)

Addr es 9 xdfof s et
Reset OX®I00®&(:r0e7s0e0t by wakeup from STANDBY mode)

31 16
Reserved
15 14 13 11 10 9 3 7 3 2 0
Reserved | LPREN Reserved MRSEL[1:0] DRBP Reserved LPMSEL[2:0]
™w ™w ™w ™w
Bit fi el Name Description
31:15 Reserved Reser vrealsett hwal ue must be maintained
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Bit fielName Description
14 LPREN LOW POWER RUN mode enable bit.
When this bit is set, the MR is turnr
power domain.
Note: This bit is affected by systen
13:11 Reserved Reservedvalthe mesttbe maintained.
10:9 MRSEL[ 1: 0]|Main voltage regul ator voltage confi
01: Reserved
10: 1.0V (Rangl)
11: Reserved
8 DRBP Di sabl e RTC, backup registers and wr
I n the r eRsTet, shtaactkeu,p trheegi st ers and R
from illegal writes. This bit must Q&
0: Di sable access to RTC, backup red
1: Enabl e access to RTCCThlackup regi
Note: This bit must remain 1 if HSE
Reserved Reserved, the reset value must be mg
LPMSEL [2:|Low power mode selection bits.
These bits select the | ow power mod g
00@10: STOP2 mod
011: STANDBY mode
343Power control register 2 (PWR_CTRLZ2)

Addr es 9 xdfdf s et

Reset OX®I0OO®&(:r0e0s0elt by wakeup fagysnt eSmANDBe&t mode or
31 16
Reserved
15 5 4 3 1 0

Reserved PVDFLT PLS[2:0] PVDEN
™ ™w ™w
Bit fielName Description
31:5 Reserved Reserved, the reset val ue must be ma
4 PVDFLTEN PVD filter enable bit.
0: Di sable PVD filtering
1: Enable PVD filtering
3:1 PLS[ 2: 0] PVD threshol d
PLS[ 2: 0] Vol t ag
000 2. 1v
001 2.25v
44651
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Bit fielName Description

010 2. 4v

011 2.55v

100 2. 7v

101 2.85v

110 2.95v

111 r

Remarks: (1) is twhwel texdermPAaD_Ii N pQuitnts

VREFI NT)
0 PVDEN Programmabl e Voltage Detector (PVD)

0: Disable PVD

1: Enable PVD

3J44Power

Addr es O xdf8f set

contr ol

register

3 (PWR_CTRL3)

Reset OX®I0W&(:r0e7s0elt by wakeup from STANDBY mode)
31 22 21 20 19 18 17 16
I I  Reeved I I I PSTSTP2 [PSTSTBY| Reserved | Lopt | BBOT | PBOT
15 14 13 12 11 10 9 8 7 6 r;"’ ré\;v 3 r;V r;)V r(‘;V
Reserved ]WEII\JJPL RA]%[ZR RAé\_/ll_lR Reserved ]g_?lg;l; BS?“][?; BS)I?{T Reserved WI;LSIPZ WI;ISJPI WI;gPO Reserved WII(EEPZ WI;II\J‘PI WII(EEPO
rw rw rw rw w rw rw w rw rw w rw
Bit fie|Name Description
31:22 Reserved Reserved, the reset val ue must be ma
21 PSTSTP2 Pin state bit in STOP2 mode.
0: Prient eésnt a toe
1: PinzZixt a&ti g h
20 PSTSTBY Pin state bit in STANDBY mode.
0: Prient eésnt a toe
1: iPnnlZi gh at e
19 Reserved Reserved, the reset value must be mg
18 PBDTSTBY PVDBOR state bit in STANDBY mode.
0: Normal mode
1: Duty on mode
17 PBDTSTP2 PVDBOR state bit in STOP2 mode.
0: Normal mode
1: Duty on mode
16 PBDTLPR PVDBOR bsittatien LP RUN mode.
0: Normal mode
1: Duty on mode
43651
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Bit fie|Name Description
15 Reserved Reserved, the reset value must be mg
14 | WKUPLEN I nter nap Iwiake enabl e bit.
0: Di sabl ecupntéeneal wake
1: Enabl e -umptleirmal wake
13 RAM2RET SRAM2et elmiti on

SRAM2 supports selection of retenti(
0: No retention

1Retention

12 RAM1IRET SRAMlet elmitti on

SRAM1 only supports selection of ret
0: No retention

l1Retention

11 Reserved Reserved, t heber ensaeitn tvaai lnueed .mu s t
10 BGDTSTBY BANDGAP/ BG_Buffer/ 1 BIAS idle state |
0: Al ways on

1: Duty on

9 BGDTSTP2 BANDGAP/ BG_Buffer/ I BIAS idle state |
0: Al ways on
1: Duty on

8 BGDTLPR BANDGAP/ BG_Buffer/ | BIRUN imbldee.st at e K
0: Al ways on
1: Duty on

7 Reserved Reserved, the reset val ue must be ma
6 WKUP2PS WKUP2 wake@in polarity selection bit
Use rising or falling edge to wake U

wakeup pins achadigsall eol e oye
0: Ri sing edge

1: Falling edge
5 WKUP1PS WKUP1 wake@in polarity selection bit
Use rising or falling edge to wake U

wakeup pins are disabled before char

0: Ri sing edge

l1Falling edge
4 WKUPOPS WKUPO wake@in polarity selection bit
Use rising or falling edge to wake U

wakeup pins are disabled before cha

0: Ri sing edge

1: Falling edge
Reserved Reser v esde,t tvhael uree must be maintained.
WKUP2EN Enabl e WKUP2 pin.

Software can set and clear this bit.
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Bit fie|Name Description

0: WKUP pin is used for general pur

wake the device from STANDBY mode.

1: WKUP pin is used to wake up STANI
1 WKUP1EN Enabl e WKUP1 pin

Software can set and clear this bit.

0: WKUP pin is used for gener al pur

wake the device from STANDBY mode.

1: WKUP pin is used to wake up STANI
0 WKUPOEN Enabl e WKUPO pin.

Safware can set and clear this bit.

0: WKUP pin is used for general pury

wake the device from STANDBY mode.

1: WKUP pin is used to wake up STANE

J45Power

Addr es 9 xdfCf set

status

register 1

(PWR_STS1)

Resveatl > eQ 000 O0O0CGDM r(ePxvenmteror PWR soft reset clear)
31 16
' ' ' ' ' " Reened ' ' ' ' ' '

15 14 9 8 7 3 2 1 0
TWKUPF ' " Reserved ' STBYF ' Reserved | ' WKUPF2 | WKUPF 1 | WKUPFO
r I I I I r I I I I r T r

Bit fie|Name Description
31:16 Reserved Reserved, the reset value must be ma
15 I WKUPF I nter nap fwake.
This bit is set and cleared by hardw
0: Al i nt er nhaalv ew abkeeeunp csl oeuarr ceeds
1: Device wakes up from STANDBY mode
14:9 Reserved Reserved, the reset value must be ma
8 STBYF STANDBY fl ag bit.
This bit is set by hardware when the
software by setting PWR_SOB8CLRsSE€LRST
O0: The device has never entered STAN
1: The device has ever entered STAND
Note: A system reset wild.l not cl ear {
7: 3 Reserved Reserved, t he meisrettaivmmd du.e mu st be
2 WKUPF 2 WKUP2 pin wakeup fl ag.
This bit is set by hardware. Can be
PWR_STSCLR. CLRWKUP2.
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Bit fie|Name Description
0: No wakeup event occurred
1: Wakeup event received from WKUP pi
1 WKUPF1 WKUP1 pin wakeup fl ag.
This bit i®.s€anbypehatewared by softw
PWR_STSCLR. CLRWKUP1.
0: No wakeup event occurred
1: Wakeup event received from WKUP pi
0 WKUPFO WKUPO pin wakeup fl ag.
This bit is set by hardware. Can be
PWR_STSCLR. CLRWKUPO.
0: No ead&metuupoccurred
1: Wakeup event received from WKUP pi
346Power status register 1 (PWR_STS1)
Addr es 9 xdfof set
Reset OX®I00®: 00DM r(ePxvenmteror PWR soft reset clear)
31 16
' ' ' ' ' '  Resened ' ' ' ' ' '
15 3 2 1 0
I I I I I IReservedl I I I I I PVDO | MRF |LPRUNF
Bit fie|Name Description
31:3 Reserved Reserved, the meisrettaivimddi.e must be
2 PVDO PVD output.
This bit is set and cleared by hardw
0: VvDD/ VDDA is above the PVD thresho
1: VDD/ VDDA is below thePWRDCTRLEL2shlo]
1 MR F Vol tage adjustment fl ag.
0: Voltage adjustment is in progress
1: Voltage adjustment is completed
Expl anlat iiosn:recommended to use this f
mechani sm. Recommended timeout value
0 LPRUNF Low power voltage regulator fl ag.
This bit is cleared by hardware when
remains O when MCU exits LOW POWER R
the voltage regul ator isbeepdyl ied ma
the frequency.
0: MCU is in LOW POWER RUN mode
1: MCU is in RUN mode
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347Power status clear register (PWR_STSC

Addr es 9 xdfdf set
Reset OX®I00®: 0000

31 16
Reserved
15 9 8 7 3 2 1 0
CLR CLR CLR
. . . Reserved . . . ICLRSTBY]| . . Reserved . . WKUP2 | WKUP1 | WKUPO
w w w w
Bit fie|lName Description
31:9 Reserved Reserved, tmues t r dee tmav anlt ae ned.
8 CLRSTBY Clear STANDBY fl ag.

This bit always reads as 0.

0: No effect.

1: Clear PWR_STS1.STBYF fl ag.

7:3 Reserved Reserved, the reset value must be ma
CLRWKUP2 Clear WKUP2 wakeup fl ag.

This bit always reads as 0.

0: eNof ect .

1: Clear wakeup flag PWR_STS1. WKUPF2
1 CLRWKUP1 Clear WKUP1 wakeup fl ag.

This bit always reads as 0.

0: No effect.

1: Clear wakeup flag PWR_STS1. WKUPF1
0 CLRWKUPO Clear WKUPO wakeup fl ag.

This bit always reads as 0.

0: No effect.

1: GCMaekeerup flag PWR_STS1. WKUPFO.
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4 Reset and clock control (RCC)

41Res et Contr ol Uni t

Supports the following three types of reset:
Power Reset
System Reset

Low power domain Reset

411 Power reset

A Power reset occurs in the following circumstances:
Poweron rese{POR reset).
Brown-out reset(BOR reset).

B

When exiting STANDBY mode.

B

When returning from STANDBY npoodwee,r rdeosneatisn sal | registe
Ot her generated power rFeisgeBtlse wi | | reset alll regi ster
The reset source in the figure will finally act on t

412System reset

Except the reset flags in the Contrioh/tShatlueswRpagwer e
Fig8dle a system reset sets alll registers to their r
A system reset is generated when one of the foll owir
A low level on the NRST pin (external reset)

Window watchdog end of count condition (WWDG reset)

Independent watchdog end of count condition (IWDG reset)

Software reset (SW reset)

Low power management reset

MMU protection reset

RAM parity error reset

EMC reset

5

The reset source can be identified by checking the
Low Power Domain Control Register ( RCC_LDCTRL) .
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4121Sof t ware reset

A software reset can be gener at &€dM4b yApspdtitciantg otnh d n3YeS
Control Regi s tEeM4. tReecfhenri ctaol Qoerfteerxe nce manual for fur

4122Lowower management reset

Lowower management reset can be generated by using

., Generate | ow powers emamwdhgeamemt eri ng STANDBY mode:
NRST_STDBY bit in the user option byte. At this t
performed, the system will be reset instead of ent

Generapewdmwmanagement reset when entering STOP2

NRST_STOP2 bit in the user option byte. At this ti
the system will be reset instead of entering STOPZ
Theystem reset signal provided to the chip is output

reset pul 48 dfuorateacnh orfeset source (external earatiendt e
whil e the sSNsSReSITt epd nl ave. a

The Figure below shows the system reset generation ¢

FigditRystem reset generation

VDD/VDDA
IWDG Reset

NRST System Reset
— % Filter g $
WWDG Reset

Software Reset
I— joat;
Fulse extension Lower Power Management Res
least13us

MMU Reset

Yl

RAM Parity Error Reset

EMC Reset

413Low power domain reset

A |l ow power domain reset i s geocecruatsed when one of tF
, Software reset: The | ow power domain reset can be
, VDD power wup/down will cause a | ow power domain r e
42Cl ock control unit

Four different c¢clock sourceSYSECN: be used to drive tF
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A HSI oscillator clock, 16MHz;
A HSE oscil4-a32dMHz; ock,
A MSI oscillator clock:
The frequency can be configured to 100KHz/200KHz/
4 MH z ;
Automatically enabdne rtehsee tc,| oscydaidaef h reroemspedtiwaonrd by mod e
Configurable clock source for | ow power mode;
A PLL cUmctkg 64 MHz;
After booting from reset, MSI is used as system cl oc
The devices have the following two secondary cl ock s
A LSI: 40spéeledl bwternal RC which drives independent
dri veL PRTTAME R
A LSE: 32.76pekdzekbwrnal crystal can aP3oMER/s.e¢PUAR
Each clock sourceicdepbrdentr ngdwlenoirt oif§ not wused t
Several prescalers can be used tospaoad i ARB e( AMRBR2 ))f,r ea
speed APB (APB1) domains. The maximum frequencies of
and 16MHz respectively.
RCC provQodretse xt hsy st em Ti mer (SysTick) external clock
clock or Cortex clock(HCLK) can be selected to dri ve
Register. The ADC clockBislgeheoat ®dLbygl dckiding the
The clock frequencies of timers are automatically se
A If the APB prescaler is 1, the timer clock frequel
to which thettidmers are connec
A Otherwise, they are set to twice the frequency of

FCLK is-—-tumeihgeel BoMKFof FE@Gonrmexe det ail €-M4r etfeecrh nti @ &
reference manual
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421Cl ock Tree Diagram

Fi gd42@lI ock Tree

FLASH_CLK
ClOCk Tree HSE TRNG IM to Flash programming
Legend | Prescale——» TRNG_CLK 1M
HSE = High-speed external clock signal HSI 1214\ 132
HSI = High-speed internal clock signal TRNGIMSEL ADC 1M
MSI = Multi-speed internal clock signal HSE b X
LSE = Low-speed external clock signal S | reseaier » ADC_CLK 1M
LS| = Low-speed internal clock signal ADCIMSEL 12/ 132
USB | 48\Hz USB CLK
Prescaler—————— to USB interface
/1/1.5/2/3
RNGC prescalgr
112/3/14/n 132 RNGC_CLK
MSI RC /;?e}cs;%; ADC_PLLCLK
100KHz N
112/i 1256 ADC_CLK
4MHz M ADCPLLPREg4] ~ APCHCLK
ADC HCLK
prescaler
Hsire] | 1172/ /32
16MHz L
ADC_HCLK
PLLSRC _t
SCLKSW HCLK cPU
(i AHB BUS
PLLHSIPRE PLLMULFCT | e
0SCOUT [IHsE oS X2X3,.x16] SYSCLK P:egfa|er HCLK
0SC IN 4~32MHz x17.x32 [PLLCLK| | 64MHz | |10 re1g OMHZ [18] SysTick
- MAX
HSE MAX SAC_CLK CRC CLK
PLLSRDIV APEL DMA_CLK
PLLHSEPRES P 16MHz MAX PCLK1to
CLKSSE — rescaler -
{j 11/2/4/8/16 APBL1 peripherals
HSE| RTCSEL
0sG2 OUT 132
— LSE OSC € CLK(to RTOLCD TIM 2/3/4/5/6/7/9
0SC32 IN 32768KHz| | LSE RTC_CLK(to ) If(APB1 Prescaler 1) x1——— TIM 2/3/4/5/6/7/9_CLK
- else 2
APB2
LSECLKSSE prescaler | 32MHz MAX PCLK210
11/2/4/8116 APB2 peripherals
TIM 1/8
If(APB2 Prescaler 1) x1
else 2
SIRC TIML/8_CLK
40KHz IWDG_CLK SYSCLK
TIMCLKSEL
——— LSI PCLK1
——— LSE LS PCLK1
MsI
PLL MCOPRES) LSE SYSCLK
MCO [l+—  Prescaler — SYSCLK HsI LPTIM_CLK LSE LPUART_CLK
12/3/4]...116 HSI COMPL OUT HSI
HSE COMP2_OUT
PLLCLK LPUARTSEL
MCO LPTIMSEL
1. The maxi mum frequency available for the system clc
2. For more details about the internal and external

Char actseecitsitoncsi"n the product datasheet

3.  When PLL is selected as system clock source, PLL minimum clock output is 32MHz.

422HSE ¢l ock

The -dpgbd external c¢clock signal (HSE) can be gener at

. HSE external crystal/ceramic resaor
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HSE user external clock

To reduce distortion of the clock output and shorten thegpaBtablize time, the crystal/ceramic resonator and
load capacitor must be placed as close as possible to the oscillator pins. The load capacitance value must be
adusted according to the chosen oscillator.

Fi gdBHSE/ LSE cl ock source

External Clock CrystalCeramicResonators
OSC ouT OSCIN OSC ouT
[ [ [ [
L]
T (Hiz)
External Clock Source Crystal

Cl—[ C2:|—

4221External <c¢lock source (HSE bypass)

I n this mode, an external clock source must be prov
mode by setting the RCC_CTRL.HSEBP and RCC_CTRL. HSEI
squar e, sine or tneahgtHet watvbhy @BE€t | Nepconwhile the

(H4A) . FEg &3 e
The RCC_CTRL. HSERDF bit iseusad todoickhkdicatse abhet hdt

by hardware, the clock was released.
4222External c¢rystal/ ceramic resonator (HSE <cr"
The 4 to 32 MHz external oscillator has the adweant ag

associated hardware cadnfgidgwer Bobromore dbabawnl s,n [Bleea s
characteristicsets.ection of the datashe

The RCC_CTRL. HSERDF bi t -sipnedei dc aet xetse rwhaelt hoesrc itlhlea thoirg hi s
clock is not released until this bit is set bryuphtar d\
Register (RCC_CLKINT

HSE clock can be switched on and off by setting the

423HS | cl ock

The HSI (High Speed Internal) clock signal is gener a
as system clock or as PL{seheatedfberREGCvVPHLH!I BRE 11
by 1 or 2). The HSI RC oscillator can provideraupl oc
ti me than the HSE crystal oscill atiotrh cHeolwielvreat,i an.s f

The HSI clock frequency of each chip has been calibr

54651
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reset, the factory calibration value is |l oaded into

I f the user apwypodlitcage onr itse mudnf &tcar ¢ ovari ati olnast,ont.hi
The HSI frequency can be trimmed by using the RCC_CI

The RCC_CTRL. HSI RDF bit flag indicates if the HSI R C

not released until this bit is set by hardware. HSI

Not e:

1. HSI aftdearmheRdfrleqw,ency wi | | drift, Refer to the HSI
detailed electrdcal parameters of HSI

424 MS | cl ock

The M8l-Sgeed I nternal) clock signal i s generataend f r c
be selected by software using the RCC_CTRLSTS. MSI RA
100 kHz, 200 kHz, 400 kHz, 800 kHz, 1 MHz, 2 MHz, 4

After-opoweset, sysaitpemrmoens STTANDBWakedeae setdhasM$heclsyslh
the MSI frequency is set to its default valwue of 4 N

The RCC_CTRLSTS. MSIRD bit indicates whether the MSI
hardware sets this bit toor 1o faft wsittahr ttuhpe. RWSO_ GTaRL SoTeS .t

I f the HSE crystal oscillator fails, the MSI c¢clock v
SecHdi.dnl dDck Security System

Not e:
1. MSI after Refl ow, the frequency wild/| drift, Refer t
detailed electridcal parameters of MSI

425PLL <c¢cl ock

The internal PLIplgyarn hkee HEd e d rt d hRea ItB8HE g 42 Gal cokc kf TTereeuee n
PLL configuration (selecti dndepf aRdL muhpuplctatkon HE
before enabling PLL. Once the PLLeds @hebPéd, cahede
using control bits in RCC_CTRL and RCC_CFG registers

After selecting HSI or HSE (both can be divided by
frequency divided by 1 orFiygd4ds the final PLL input c
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Fi gdd4rRLL cl ock source selection
PLLHSIPRE
HSI
PLLSRC
PLLMULFCT
Xx2,X3,..x16,
HSE X17..x32 | PLLCLK
PLLDIVCLKEN
PLLHSEPRES

I f the PLL interrumtteirs ugprnahbilegd sitrert,heancliamdler rsupt r
ready.

I f the USB interface needs to be used in the applice
48MHz USBCLK cl ock.

426LSE cl ock

The LSE crystzall oiws s e3x2d. ex8kKH nal crystadoweaer caemd ma«cc
clock sourteméocl bbbk oerpabther timing functions.

The LSE clock is enabled and disabled by the RCC_LDC

The RCC_LDCTRL. LSERDhhkRirt tihediLS&t €d owlk i s stable. Du
signal is not released until this bit is seteqlueshar
can be dgene¢vanedff LSE,yolormésdtiootwainfi toof3 kLBSEpc
switch needs to wait for 1024 LSE clocks RCC_LDCTRL.

4261LSE external c¢clock source(LSE bypass)

I n this mode, an external clock sourcecwint sed efcit e d ind
by setting the RCC_LDCTRL.LSEBP and RCC_LDCTRL. LSEE
triangle wave) with 50% duty cycle must be connected
float-Zhg (Hi

427L S¢ | oc k

The LSI RC can c¢clock the | WDG and AWU in STOP2 and
40kHz. For further information please refer to the E

The LSI c¢clock can be RCCnNnETRLBETBrLSBFENuUbBi hg t
The RCC_CTRLSTS.LSIRD bit flag indicates if the LSI
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bit is set by hardware. An interrupt c&CChbE€L&EENEr at e
4271LSl calibration
The int-epeatt doeswi |l l ator LSI can be calibrated to con
base with acceptable accuracy, and an independent wq
from the LSI).
Calibration can be achieved by measuring the LSI cl ¢
measurement is guaranteed by the accuracy of the HS
adjusting the QO0RDCt @omeésclad &irn of he haccurate indepe
calcul ati on.
The LSI calibration steps are as foll ows:
1 Turn on TI M9 and set channel 3 to input capture n
2 Set the TIM9_ _CTRL1. C3SEL bi3t otfo T1 M9andteommédty  ;t h
3. Measure LSI c¢clock frequency through TI M9 capture/
4 Set the 20 bit prescaler based on the measur ement
ti meout .

428System cl ockedtSiYeGrcLK) sel

The sy

The ma
freque
indire
Switch
to sta
system

stem clock (SYSCLK) has four c¢clock sources: M ¢
Ximum frequency of the system clock is 64 MH:
ncy of 4MHz) is selected wben htheseyslteamk c$ 06 Kkc ¢
ctly through the PLL as the system clock.

ing from one clock source to another wilay only
rt the stablilltaatooh. pWher bheP&éel stabidf ctlhbe k
clock wildl not occur wuntil the target c¢cl ock s

429Cl ock security system (CLKSS)

Clo
clo

O O
~ X

I f the
the br
gener a
Maskab

Once t
gener a
necess

I f the
cl ock,

security system can be activatEbdbby. sOhtwanet

detector is enabled after the startup deflfay of

HSE clock fails, the HSE oscillator bwi slenbet
eak input of the advanced timers (TI M1 and TI N
ted, allowing the software to execute rescue o0

l eilnnteeruppE)YM4 .t he Cortex

he CSS is activated and the HSE clock fails,
ted. The NMI wildl be executed continuously wun
ary to clear the CSS interrupt by setting the

HSE oscillator is directly or indirectly use:f¢
and the Pdystcdmckl o sk )lusetdhescltdhek failure wil
57651
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MSI oscillator and the disabling of the external HSE
clock then upon HSE cl| edk offdi.l ure, the PLL wil/l be t

4210LSE Cl ock security system (LSECSS)

The LSE cl ock security system is activated by el
RCC_LDCTRL. LSECLKSSEN bit can be cleared by a har dwa
LSE fauLBE WhdnLSI are enabled and ready, the RCC_LI
configuring the RCC_LDCTRL. RTCSEL to select the RTC

| f an LSE failure is detected, no more LSE wiwill Ibe
not be modified by hardware to switch the RTC cl ock

I n Standby mode, an LSHpcl dokot dAierumedesi ggear s naewak
and then the software can clear t htethRCICSEDCaARL. ¢tBEC
clock source and other measures to ensure the safet)

The frequency of the LSE oscillator must be higher t

4211RTC <cl ock
By programming RCC_LDCTERIRTRKTCAXKE Lc[l 10:ck] shoiutrsc,e tchan be
LSI clocks. This selection cannot be changed unl ess
Before configuring the RTORBPoOockusoubeesethéeoPWRtEGTR
TheeSE and LSI c¢clocks are in the | ow power domain, bu
A I'f LSE or LSI is selected as RTC clock:

E I f bdsapPly is thwi tRAMCed ammfot continue to work

A I f the HSE c¢clock divided by 32 is used as the RTC

E Wheinn Stop2 or Standby mode, the RTC state is in

4212Wat chdog cl ock

If the | WDG is started by either hardware option or
be disabled. After the LSpr oovsicddd attoort hies IswWa®.i | i zed,

4213Cl ock output (MCO)

The microcontroller clock output (MCO) capability al

The corresponding GPI O port register must b7 cclooncfki g
signals can be selected as the MCO cl ock:

A SYSCLK

>

HSI
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Reset value: 0x0000 0040
31 26 25 24 23 20 19 18 17 16
I I Reselrved I I PLLRDF | PLLEN I Reselrved I ICLKSSEN| HSEBP | HSERDF | HSEEN
15 ' ™ 7 6 ™ r;/ ; r(\]’V
I I I l—IlSlCAL[S:(;] I I I I HISITRIM[4:IO] I HSIRDF | HSIEN
Bit Field |Name Description
31: 26 Reserve(Reserved, the reset value must be m
25 PLLRDF PLL clock ready fl ag
Set by hardware once PLL is ready.
O0: PLL eiasdynot
1: PLL is ready
24 PLLEN PLL enabl e
Set and cleared by software. When e
This bit cannot be cl eared when PLL
When the HSI/HSE is used abkLLlL hwei Icll on
turned on wuntil the HSI/HSE clock i
0: Di sabl e PLL
1: Enabl e PLL
23:20 Reserve(Reserved, the reset value must be m
19 CLKSSEN|Cl ock security system enabl e
Set and cleared by software.
0: Disable the clock detector
l1Enable the clock detector if the H
18 HSEBP Externapedd ghhl ock bypass enabl e
Set and cleared by software. This b
di sabl ed.
0: Di sable the bypass function of H
l:n&bl e the bypass function of HSE o
17 HSERDF Externapedd ghl ock ready fl ag
Set by hardware once HSE is ready. ]
the HSEEN bit is cleared.
0: HSE is not ready
1: HSE is ready
16 HSEEN Ext ehringpeed clock enabl e
Set and cleared by software. When e
by hardware. Thi s bi tisusealdimatlyoribdeectly aseh
system clock.
0: Disable HSE oscillator
1: Enabl etWSE oscill
15:7 HSI CAL[ 41 nt er psapleehdi gchh ock cal i bration value
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Bit Field |Name Description
These bits are automatically initia
6: 2 HSI TRI M[|[I nt er mrsapleehdi gchh ock correction value

Written by software. The values: @f N
order to form the final value for c
0 s c i [Thea&rimming.step is around 28 kHz between two consecutive HSICAL

steps and the default value is 16, wh
1 HSI RDF I nt er rsaple ehdi gchh ock ready fl ag
Set by hardware once HSI is stabl al
16 MHz oscillator clock cycles to g
0: HSI is not ready
1: HSI is ready
0 HSI EN I nt er rsaple ehdi gchh ock enabl e
Set and cleared by software. This b
system clock. When returning from st

by hardware to enTahilse bihte cHaSn n oots ch d

di ryecotrl indirectly as system cl ock.
0: Di sabl e HSI oscillator
1: Enable HSI oscillator

433Cl ock Configuration Register (RCC_CFC(

Address offset: Ox04
Reset val ue: Ox0000 0O0OO0O

31 28 27 26 2 3 2 21 18 17 16
MCOPRES[3:0] PI%%’{E]L MCO[2:0] USBPRES[1:0] PLLMULFCT[3:0] PELHSE | PLLsRC
1 1 1 1 1 1 1 1 1
™mw ™w ™w ™ ™ ™ ™
15 14 13 11 10 8 7 4 3 2 1 0
T T T T T T T T T T
Reserved APB2PRES|[2:0] APBIPRES[2:0] AHBPRES[3:0] SCLKSTSI1:0] SCLKSWI[1:0]
1 1 1 1 1 1 1 1 1 1
™w ™w ™ T ™
Bit FielName Description
31:28 MCOPRES][ 3: 0| MCO prescaler

Set and scdfetawaerde .by

0000: MCO clock divided by 1, the
0001: MCO clock divided by 2, duty
0010: MCO clock divided by 3, duty
0011: MCO chyck, ddwtiydeadycl e 1/ (fregq
0100: MCO clock divided by 5, duty
0101: MCO clock divided by 6, duty
0110: MCO cl ock divideddibwi &i,ordufty
0111: MCO clock divided by 8, duty
1000: MCO clock divided by 2, duty
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Bit Fiel Name Description
1001: MCO clock divided by 4, duty
1010: MCO clock divided by 6, duty
1011: MCO clyo8k dliuxiydegch e 50%
1100: MCO clock divided by 10, dut
1101: MCO clock divided by 12, dut
1110: MCO clock divided by 14, dut
1111: MCO clock divided by 16, dut
27 PLLMULFCT[ 4|This bit i sbictogn2bli:nle8d wiot f or m a PLL
refer to PLLMULFCT[ 3:0].
26: 24 MCO[ 2: 0] Mi crocontroller c¢clock output selec
Set and cleared by software.
0XX: no clock output
001: selecdpeead eadlnamadk | (owSI ) out put
010: Sel ¢éowmwpertdechaktk (LSE) output
011: Sel enatstpienetdercnlaolc k ( MSI') out put
100: Select system clock (SYSCLK)
101: selectspeattechatkh({HBBIl) output
110: selecspeederchalckhi ]IBE) out put
111: Select PLL clock output
Notce: This clock output may be tru
clock source.
When the system clock is output to
not exceed 50MHz (the highest freq
23:22 USBPRES[ 1: 0(USBepcal er.
Set or cleared by software to gene
bits must be valid before enabling
register.
00: Divide the PLL c¢clock by 1.5 as
01l: The PLL clodhei YSBi tédotclky used
10: Divide the PLL c¢clock by 2 as t
11: Divide the PLL clock by 3 as t
21:18 PLLMULFCT[ 3|PLL multiplication factor (includi
Written by software to define PLL
written when the PLL is disabled. 7
64 MHz.
00000: PLL input clock T 2
00001: PLL input clock T 3
00010: PLL input clock T 4
00011: PLL input clock T 5
00100: PLL input clock T 6
00101: PLL input clock T 7
00110:p®tLLclimck T 8
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Bit Fiel Name Description
00111: PLL input clock T 9
01000: PLL input clock T 10
01001: PLL input clock T 11
01010: PLL input clock T 12
01011: PLL input clock T 13
01100: PLL input clock T 14
01101: PLL input clock T 15
01110: PLL input clock T 16
01111: RUcikngdutls6
10000: PLL input clock T 17
10001: PLL input clock T 18
10010: PLL input clock T 19
10011: PLL input clock T 20
10100: PLL input clock T 21
10101: PLL input clock T 22
10110: PLL input clock T 23
10111: PLL input clock T 24
11000: PLk inp6t cloc
11001: PLL input clock T 26
11010: PLL input clock T 27
11011: PLL input clock T 28
11100: PLL input clock T 29
11101: PLL input clock T 30
11110: PLL input clock T 31
11111: PLL input clock T 32
17 PLLHSEPRES HSE prescaler for PLL input
Set carar ed Ioyividesl$Bbef@ePiLentry Thi s bit
written when PLL is disabled.
0: HSE clock not divided
1: HSE divided by 2
16 PLLSRC PLL clock source
Set and c | e doselatt PhLyclock sofirtcew®ahies bit ¢
wrtit en when PLL is disabled.
0: HSI clock selected as PLL input
1: HSE clockselected as PLL input clock
15:14 Reserved Reserved, the reset value must be
13:11 APB2PRES[ 2: |APB #tipgegled (APB2) prescaler
Set and cl earceochfhyugcf ttvmeer editvd si on
(PCLK2). Make sure that PCLK2 does
0XX: HCLK not divided
100: HCLK divided by 2
101: HCLK divided by 4
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Bit Fiel Name Description
110: HCLK divided by 8
111: HCLK divided by 16
10: 8 APB1PRES[2: |APB -bpwed pA@8Bdal er
Set and cleared by software to con
(PCLK1). Make sure that PCLK1 does
Oxx: HCLK not divided
100: HCLK divided by 2
101: HCLK divided by 4
110: HCLK divided by
111: HCLK divided by 16
74 AHBPRES[ 3: 0|AHB prescaler
Set and cleared by software to con
( HCLK) .
Oxxx: SYSCLK not divided
1000Y:SCLK divided by 2
100SlY:SCLK divided by 4
1019YSCLK divided by 8
1011: SYSCLK divided by 16
1100: IKSY®SICLi ded by 64
1108l"SCLK divided by 128
1119:SCLK divided by 256
1111:SYSCLK divided by 512
3:2 SCLKSTS[1:0[{System clock switching status
Set and cleared by hardware to ind
00: The sgsemesn fcd @amkMS|
0l1l: The system clock comes from HS
10: The system clock comes from HS
11: The system clock comes from th
1:0 SCLKSW[ 1: 0] |System clock switch
Set and cleared by software to sel
Set by hacdwHBE sel €éoti on when exi
mode, or when th&CEBSETRLKISISENt 0 s feo
00: Select MSI as system clock
01l: Select HSI as system clock
10: Select HSE as system clock
11: Select PLL output as system cl
434Cl ock I nterrupt Register (RCC_CLKINT)
Address offset 0x08
Reset value: 0x0000 00O0O
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31 i i 27 26 25 24 23 22 21 20 19 18 17 16
IResewedl L%%?{Sl LSéE]\SISI LSESSIF CIéIESRSl Reserved [BORICLR PLC]il}QDl HSCFil}{DI H(SZIIFRD[ L%Pil}le L%l&?l
15 14 13 12 11 r(,] r;V ; ‘;, 6 ‘;] ‘Z ‘;V ‘;, ‘;] ‘()]V
MSIRDI | MSIRDI | oRigN | PLLRDI | HSERDL | HSIRDI | LSERDI | LSIRDI | ¢y g gs1F | MSIRDIF| BORIF |PLLRDIF|HSERDIF | HSIRDIF | LSERDIF | LSIRDIF
Bit Fi el Name Description
31: 27 Reserved Reserved, the reset value must be I
26 LSESSI CLR LSE Clock security system interrupt clear.
This bit is set by software to clear the LSESSIF flag.
0: No effect
1: Clear LSESSIF flag
25 LSESSI EN LSE Clock Security System (CSS) interrupt enable
Set and cleared by software to enable/disable interrupt caused by LSE CSS
detection.
0: LSE CSS interrupt disabled
1: LSE CSS interrupt enabled
24 LSESSI F Clock security system interrupt flag
Set by hardware when a failure is detected in the LSE. Clearedtiyasotetting
the LSESSICLR bit.
0: No clock security interrupt caused by LSE clock failure
1: Clock security interrupt caused by LSE clock failure
23 CLKSSI CLR Clock security system interrupt cl ¢
Set by the software to clear the CI
0: No effect
l: e&€ft the CLKSSIF flag
22 Reserved Reserved, the reset value must be I
21 BORICLR BOR interrupt clear
This bit is set by software to clear the BORIF flag.
0: No effect
1: BORIF cleared
20 PLRDI CLR PLL ready interrupt clear
Set by the software to clear the Pl
0: No effect
1: Cl ear the PLLRDIF flag
19 HSERDI CLR HSE ready interrupt clear
Set by the software to clear the H
0: Not wused
1: Clear HSERDIF fl ag
18 HSI RDI CLR HSI ready interrupt clear
Set by the software to clear the H
0: Not wused
66651
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Bit Fi el Name Description
1: Clear the HSIRDIF flag
17 LSERDI CLR LSE ready interrupt clear

Set by the software to clear the L
0: Not wused
1: Clear LSERDIF flag

16 LSI RDI CLR LSI ready interrupt clear

Set by software to clear the LSI RDI
0: Not wused

1: Clear the LSIRDIF flag

15 MSI RDI CLR MS | ready interrupt clear bit.
Set by software to clear the MSI RDI

0: not wused
1: Clear the MSIRDIF interrupt fl a
14 MSI RDI EN MSI ready interrupt enable bit.

Set or cleared by software to enabl
0: Di sable MSI ready interrupt

1: Enabl e MSI ready interrupt

MSI RDF triggers interrupt

13 BORIEN BOR interrupt enable

Set and cleared by software to enable/disable interrupt caused by BOR.
0: BOR interrupt disabled

1: BOR interrupt enabled

12 PLLRDI EN PLL ready interrupt enabl e

Set @amdedclbegy software to enable and
0: Di sable PLL ready interrupt

1: Enable PLL ready interrupt

11 HSERDI EN HSE ready interrupt enabl e
Set and cleared by software to enatl

0: Di sablenH&Eruptady
1: Enabl e HSE Ready Interrupt
10 HSI RDI EN HSI ready interrupt enabl e
Set and cleared by software to enal
0: Di sabl e HSI ready interrupt
1: Enabl e HSI ready interrupt
9 LSERDI EN LSE ready interrupt enabl e

Seatand cl eared by software to enabl e
0: Di sable LSE ready interrupt
1: Enabl e LSE ready interrupt

8 LSI RDI EN LSI ready interrupt enabl e

Set and cleared by software to enal
0: Di s aebaldey L St err r upt

1: Enabl e LSI ready interrupt
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Bit Fi el Name Description
7 CLKSSI F Clock security system interrupt f1 g
Set by hardware when a failure is (¢
0: No clock security system interr |
1: Clockyseemrinyerrupt caused by
6 MSI RDI F MS | ready interrupt flag.
Hardware sets this bit when MSI RDI |
This bit is cleared by software by
0: No clock readyililngtearrupt from MJ
1: MSI oscill ator has generated a
5 BORIF BOR interrupt flag
This bit is set bynardware when BORIEN is set and the BOR falling edge is
triggered.
This bit is cleared by software by setting the BORICLR bit.
0: No BOR generates an interrupt
1: BOR generates an interrupt
4 PLLRDI F PLL ready interrupt flag
This bit iswben ByLRRIFEMare® set angd
This bit is cleared by software by
0: No clock ready interrupt caused
1: Clock ready interrupt caused by
3 HSERDI F HSE ready interrupt fl ag
Set by haHéE®RDé EMhérns set and the H
This bit is cleared by software by
0: No clock ready interrupt caused
1: Clock ready interrupt caused by
2 HSI RDI F HSI ready interrupt fl ag
Set bwarhearwlhen HSI RDIEN is set and
This bit is cleared by software by
0: No clock ready interrupt caused
1: Clock ready interrupt caused by
1 LSERDI F LSE ready interrupt fl ag
Set by hardware when LSERDIEN is sg¢g
This bit is cleared by the softwar g
0: No clock ready interrupt caused
1: Clock ready interrupt caused by
0 LSI RDI F LS|l rnetaedryr uipt f 1l ag
Set by the hardware when LSIRDIEN i
This bit is cleared by software by
0: No clock ready interrupt caused
1: Clock ready interrupt caused by
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Addr ess

Reset

v al

of fset

ue:

Reset

Ox0c

0x0000 00OO

Reg

nsi

I ster

20 19 18 17

TQ m.

16

Reserved

UARTS5 | UART4

SPI2RST RST RST

Reserved

™ ™w ™w
4 3 2 1

0

Reserved

USARTI1
RST

TIMSRST

SPIIRST

TIMIRST

Reserved
L L L L

IOPDRST|IOPCRST|IOPBRST|IOPARST | Reserved [ AFIORST

™w

™

™

™w

™

™ ™w ™

™

Bit

Fiel

Na me

Description

31:

20

Reserved

Reserved, t he

reset

value must be

19

SPI2RST

SPI2 reset

Set and cleared by software.
0: Clear the reset

1: Reset SPI2

18

UARTS5RST

UARTS reset

Set and cleared by software.
0: Clear the reset

1: Reset UART5

17

UART4RST

UART4 reset

Set and cleared by software.
0: Clear the reset

1: Reset UART4

16:

15

Reer ved

Reserved, t he

reset

value must be

14

USART1RST

USART1 reset

Set and cleared by software.
0: Clear the reset

1: Reset USART1

13

TIMBRST

TIM8 timer reset

Set and cleared by software.
0: Clear the reset

1: Reset TIM8 timer

12

SPI1RST

SPI1 reset

Set and cleared by software.
0: Clear the reset

1: Reset SPI1

11

TIM1IRST

TIM1 timer reset

Set and dared by software.
0: Clear the reset

1: Reset TIM1 timer
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Bit FiellName Description
10: 6 Reserved Reserved, the reset value must be
5 | OPDRST GPI O port D reset.

Set or cleared by software.

0: Clear the reset

1: Reset GPI O port D
4 I OPCRST GPI O port C reset.

Set or sbétawadeby

0: Clear the reset

1: Reset GPI O port C
3 | OPBRST GPI O port B reset.

Set or cleared by software.

0: Clear the reset

1: Reset GPI O port B
2 | OPAMPRST GPI O port A reset.

Set or cleared by software.

0: Clear the reset

1: Reset GPI O port A

Reserved Reserved, the reset value must be

0 AFIORST Alternate function 10 reset

Set and cleared by software.

0: Clear the reset

1: Reset Alternate Function

436 APBlerR pher al Reset Register
Address offset O0x10
Reset value: 0O0x0000 O0O0OOO
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
OPAMP | Reserved DACRST| PWRRST Reserved | CANRSTUCDRRSTUSBRST| I2C2RST| 12C1IRST Reserved | USARTS| USIRT2| Reserve
rw w w w rw rw rw rw w 1\
15 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved W,‘Q’YS'%G Reserved TIMORST] Reserved  [COMPRS[TIM7RST| TIM6RST| TIM5RST TIM4RST TIM3RST TIM2RST|
w w rw rw rw rw w 1\ w
Bit Fi ellName Description
31 OPAMPRST OPAMP interface reset.
Set or cleared by software.
0 Clear the reset
1: Reset the OPAMP interface
30 Reserved Reser vrealsett hwal ue must be maintaine
29 DACRST DAC interface reset.
Set or cleared by software.
70651
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Bi Fi ell Name Description
0 Clear the reset
1: Reset the DAC interface
28 PWRRST Power interface reset
Set and cleared by software.
0 Clear the reset
1: Reset the power interface
27: 26 Reserved Reserved, the reset val ue must be
25 CANRST CAN reset
Set or cleared by software.
0 Clear the reset
1: Reset CAN
24 UCDRRST UCDR reset.
Set or cleared by software.
0: clear the reset
1: Reset UCDR
23 USBRST USB reset.
Setcloegared by software.
0: clear the reset
1: Reset USB
22 I 2C2RST 1 2C2 reset
Set and cleared by software.
0 Clear the reset
1: Reset | 2C2
21 I 2C1RST I 2C1 reset
Set and cleared by software.
0 Clear the reset
1: Reset 1 2C1
20: 19 Reserved Reser vrealsett hwal ue must be maintaine
USART3RST USART3 reset.
Set or cleared by software.
0: clear the reset
1: Reset USARTS3
17 USART2RST USART2 reset
Set and cleared by software.
0 Clear the reset
1: Reset USART2
16: 12 Reserved Reserved, mue tr dee tmav anlt we ned.
1 WWDGRST Window watchdog reset
Set and cleared by software.
0: Clear the reset
1: Reset window watchdog
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Bit FiellName Description
10 Reserved Reserved, the reset value must be
9 TI MORST TI M9 reset.

Set or cleared by software.

0: clear the reset

1: Reset TI1 M9
8:7 Reserved ResedyVv the reset val ue must be main

COMPRST COMP reset

Set and cleared by sofare.

0: Clear the reset

1: Reset COMP
5 TI M7RST TI M7 timer reset.

Set or cleared by software.

0: clear the reset

1: Reset the TI M7 ti mer
4 TI M6RST TI M6 timer reset

Seatnd cl eared by software.

0 Clear the reset

1: Reset TI M6 ti mer
3 TI M5RST TI M5 timer reset

Set and cleared by software.

0 Clear the reset

1: Reset TI M5 ti mer
2 TI MARST TI M4 timer reset

Set and cleared by software.

0 Clear the reset

1: Reset TI M4 ti mer
1 TI M3RST TI M3 timer reset

Set and cleared by software.

0 Clear the reset

1: Reset TI M3 ti mer
0 TI M2RST TI M2 timer reset

Set and cleared by software.

0 Clear the reset

1: Reset TI M2 ti mer
437AHB Peripher al Cl ock Enabl e Register
Addroefsfss et 0x14
Reset value: O0x0000 0014
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31 16
15 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IReservedI ADCEN | SACEN | Reserved [RNGCEN Reselrved CRCEN | Reserved | FLITFEN | Reserved [SRAMEN | Reserved | DMAEN
Bit FiellName Description
31:13 Reserved Reserved, the reset value must be
12 ADCEN ADC clock enable
Set and cleared by software.
0: ADC clock disabled
1: ADC clock enabled
11 SACEN SAC clock enable
Set and cleared by software.
0: SAC clock disabled
1: SAC clock enabled
10 Reserved Reserved, the reset value must be
9 RNGCEN R N G €lock enable
Set and cleared by software.
0: R N G €lock disabled
1:R N G €lock enabled
8:7 Reserved Reserved, the resed. value must be
6 CRCEN CRC clock enable
Set and cleared by software.
0: CRC clock disabled
1: CRC clock enabled
Reserved Reserved, the reset value must be
4 FLITFEN Flash interface circuit clock enable.
Set or cleared bgoftware.
0: Disable the clock of the flash interface circuit
1: Enable the clock of the flash interface circuit
Reserved Reserved
SRAMEN SRAM interface clock enable
Set and cleared by software to disable/enable SRAM interface clock during S
mode.
0: SRAM interface clock disabled during Sleep mode.
1: SRAM interface clock enabled during Sleep mode
1 Reserved Reserved, the reset val ue must be
0 DMAEN DMA clock enable

Set and cleared by software.
0: DMA clock disabled
1: DMA clock enabled
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438APB2 Peripher al Clock Enabl e Register

Address: obkg8
Reset value: 0O0x0000 OOOO

31 20 19 18 17 16
T T T T T T T T T T T
Reserved SPI2EN |[UARTSENJUART4EN| Reserved
1 1 1 1 1 1 1 1 1 1 1
™w ™ ™w
15 14 13 12 1 10 6 5 4 3 2 1 0
T T T T
Reserved USEAI\}}TI TIMSEN | SPIIEN | TIMIEN Reserved IOPDEN | IOPCEN | IOPBEN | IOPAEN | Reserved | AFIOEN
™w ™ ™ ™w ™ ™ ™w ™ ™
Bit Fiell Name Description
31: 20 Reserved Reserved, the reset value must be 1
19 SPI2EN SPI2 clock enable

Set and cleared by software.
0: SPI2 clock disabled

1: SPI2 clock enabled

18 UARTS5EN UART5clock enable

Set and cleared by software.
0: UARTS clock disabled

1: UARTS clock enabled

17 UART4EN UART4 clock enable

Set anctleared by software.
0: UART4 clock disabled

1: UART4 clock enabled
16:15 Reserved Reserved, the reset value must be
14 USARTI1EN USART1 clock enable

Set and cleared by software.
0: USART1 clock disabled
1: USART1 clock enabled
13 TIMBEN TIM8 Timer clock enable
Set and cleared by software.
0: TIM8 timer clock disabled
1: TIM8 timer clock enabled
12 SPI1EN SPI1 clock enable

Set and cleared by software.
0: SPI1 clock disabled

1: SPI1 clock enabled

11 TIM1EN TIM1 timer clock enable

Set and cleared by software.
0: TIM1 timer clock disabled

1: TIM1 timer clock enabled
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Bit FiellName Description

10: 6 Reserved Reservedvalthe mesttbe maintained.

5 IOPDEN 10 Port D clock enable

Set and cleared by suofare.

0: 10 Port D clock disabled
1: 10 Port D clock enabled

4 IOPCEN 10 Port C clock enable

Set and cleared by software.
0: 10 Port C clock disabled
1: 10 Port C clock enabled

3 IOPBEN 10 Port B clock enable

Set anl cleared by software.
0: 10 Port B clock disabled
1: 10 Port B clock enabled

2 IOPAEN 10 Port A clock enable

Set and cleared by software.
0: 10 Port A clock disabled
1: 10 Port A clock enabled

Reserved Reserved, the reset value must be
0 AFIOEN Alternate function 10 clock enable

Set and cleared by software.
0: Alternate Function 1O clock disabled
1: Alternate Function IO clock enabled

439APB1 Peripher al Clock Enabl e Register

Address offset: Ox1c

Reset val ue: Ox0000 0100

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
OPAMPEN Reserved DACEN | PWREN Reserved CANEN | Reserved USBEN | 12C2EN | 12C1EN Reserved | USERTS| USARTZ| peserve
rw rw rw rw rw rw rw rw rw
15 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved WWDG | Reserveq TIMIEN | Reserved S Oran COMPEN TIM7EN | TIMEEN | TIMSEN | TIM4EN | TIM3EN | TIM2EN
rw rw rw rw w rw rw rw w rw
Bit Fi el Name Description
31 OPAMPEN OPAMP clock enabl e.

Set or cleared by software.
0: Di sabl e OPAMP cl ock
1: Enabl e OPAMP cl ock

30 Reserved Reserved, the reset val ue must be
29 DACEN DAC interface clock enable

Set and cleared by software.
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Na me

Description

0: DAC interface clock disabled
1: DAC interface clock enable

PWREN

Power interface clock enable
Set andtleared by software.

0: Power interface clock disabled
1: Power interface clock enable

27:26

Reserved

Reserved, the reset

val ue must be

25

CANEN

CAN clock enable

Set and cleared by software.
0: CAN clock disabled

1: CAN clock enabled

24

Reserved

Reserved, the reset

val ue must be

23

USBEN

USB clock enable

Set and cleared by software.
0: USB clock disabled

1: USB clock enabled

I2C2EN

I12C2 clock enable

Set and cleared by software.
0: 12C2 clock disabled

1: 12C2 clock enabled

I2C1EN

I2C1 clock enable

Set and cleared by sofare.
0: 12C1 clock disabled

1: 12C1 clock enabled

Reserved

Reserved, the reset

val ue must be

USART3EN

USARTS3 clock enable

Set and cleared by software.
0: USARTS3 clock disabled
1: USARTS clock enabled

USARTZEN

USART?2 clock enable

Set and cleared by software.
0: USART2 clock disabled
1: USART2 clock enabled

Reserved

Reserved, the reset

val ue must be

WWDGEN

Windowwatchdog clock enable
Set and cleared by software.
0: Window watchdog clock disabled

1: Window watchdog clock enabled

Reserved

Reserved, the reset

val ue must be

Tl M9 EN

T 1 Mfck enable
Set and cleared by software.
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Fi el| Name

Description

0: T | MMock disabled
1. T | M#ock enabled

[ee]

Reserved

Reserved, t he

reset

val ue must be

~

COMPFILTEN

COMP Filter clock enable
Set and cleared by software.
0: COMP Filter clock disabled
1: COMP Filter clock enabled

6 COMPEN

COMP clock @able

Set and cleared by software.
0: COMP clock disabled

1: COMP clock enabled

5 Tl M7 EN

TIM7 timer clock enable

Set and cleared by software.
0: TIM7 clock disabled

1: TIM7 clock enabled

4 TIMGEN

TIM6 timer clock enable

Set and cleared by software.
0: TIM6 clock disabled

1: TIM6 clock enabled

3 TIMSEN

TIMS5 timer clock enable

Set and cleared by software.
0: TIM5 clock disabled

1: TIMS5 clock enabled

2 TIM4EN

TIM4 timer clock enable

Set and cleared by software.
0: TIM4 clock disabled

1: TIM4 clock enabled

1 TIM3EN

TIM3 timer clock enable

Set and cleared by software.
0: TIM3 clock disdled

1: TIM3 clock enabled

0 TIM2EN

TIM2 timer clock enable

Set and cleared by software.
0: TIM2 clock disabled

1: TIM2 clock enabled

4310L OW POWER

Address offset

Reset value:

0x0000

Domai n

0x20
0000

77651
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31 30 29 28 27 17 16
Reserved LDEMC [ ecerved BOR Rd LDSET
15 lr4 ' 10 9 8 7 5 4 3 2 1 rgl
RTCEN I ' Reserved I RTCSIEL[l:O] ' Reserved LSESEKIL3ECEK] LsEBP | LSERD | LSEEN
v » T W w
Bit FiellName Description
31 Reserved Reserved, the reset value must be
30 LDEMCRSTF Lowower domain EMC reset fl ag.
Set by har dwmowewheomai 1 o&WMC r eset
software by writing the RCC_CTRLST
0: No |l ow power domain EMC reset o
1: A low power domain EMC reset hag
29 Reserved Resedyv the reset value must be main
28 BORRSTF BOR reset flag.
Set by hardware when a BOR reset o
RCC_CTRLSTS. RMRSTF bit.
0: No BOR reset occurred
1: A BOR reset has occurred
27:17 Reserved Reser vredsett hwal ue must be maintaine
16 LDSFTRST Low power domain software reset.
Set or cleared by software.
0: No effect
1: Reset tplmeveen tdiormailnow
15 RTCEN RTC clock enabl e
Set and cleared by software.
0: Disable RTC clock
1: Enable RTC clock
14:10 Reserved Reserved, the reset value must be
9: 8 RTCSEL[1: 0]/RTC clock source selection
Set by software to select RTC cl ock
it cannot be changed until thiet 1 exd
reset by setting the LDSFTRST bit.
00: No cl ock
01: LSE oscillator selected as RTC
10: LSI oscillator selected as RTC
11: HSE oscillator divided by 32 sg
5 Reserved Reserved, t he meisrettaivmmd du.e mu st be
LSECLKSSF LSE clock security system status.
0: No LSE failure detected
1: LSE failure detected
3 LSECLKSSEN LSE clock security system enable bit.
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Bit FiellName Description

Set or cleared by software.

0: Disable LSE clock detector

1: If LSE is ready, enable LSE clodktector

2 LSEBP Ext er nsapleeldowsci |l |l ator bypass

In debug mode, set and cleared by g
be written whesnpetehde oesxctielrlnaatlorl oiws d

0: LSE oscillator not bypassed
1: LSE oscsieldl ator bypas

1 LSERD Exter rsapleeldow | ock oscill ator ready
Set and cleared by hardware to indi
LSEEN bit is cleared, LSERD goes |
0: Ext esrpneaeld looswci | | at or not ready
1Exter nsapleeldowsci |l |l ator ready

0 LSEEN Exter rsapleeldow | ock oscill ator enabl e

Set and cleared by software.
0: Di sable shbeedxbscnal at ow

1: Enabl e tédpeedtesaial | &doaovr .

Note: The RCC_LDCTRL.LSEER,  LRCCRLDE®TRISELSEBHEH, RREC_LDC

are in the | ow power domgirm.t etherdefadrte,r trleessed kaintds ce
PWR_CTRL1. DRBP bit is set. Tlipeosverbidtosmad aam acrsleyw . beek hogl
reset wildl not affect these bits.

4311ClIl ock Control/ Status Register (RCC_C

Address offset: Ox 24
Reset val ue: 0Ox0C0O0246C

31 30 29 28 27 26 25 24 23 22 . . . . . . 16
R I I I e I e T ey T
T T T T T T T ™ T ™
15 14 7 6 4 3 2 1 0
MSI[E“M I I I MSIC/I\L[7:O] I I I MSIIRANGE[ZI:O] MSIRD | MSIEN | LSIRD | LSIEN
™ I I I ll” I I I I ™ I T ™ T ™
Bit Fi el Name Description
31 LPWRRSTF Low power reset flag
Set by har dwmowewhmean agemnants.reset
Cleared by software by writing to {
0O: Neolwew management reset occurre
1: Apbwewr management reset occurred
30 WWDGRSTF Window watchdog reset fl ag
Set by hardware when a window watc
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Bit Fi el Name Description
Cl eared bywrsiotfitrmgarteo btyhe RMRSTF bit
0: No windowed watchdog reset occu
1: Window watchdog reset occurred

29 | WDGRSTF I ndependent watchdog reset flag
Set by hardware when an independent
Cleared by software by writing to {
ONo independent watchdog reset occ
1: I ndependent watchdog reset occu

28 SFTRSTF Software reset fl ag
Set by hardware when a software re
Cleared by software by writing to {
0: No software reset occurred
1: Soft wacruer rreedset o

27 PORRSTF Powen/ pdwen reset fl ag
Set by hardwaare/ pwhe&®n ar @oevteroccur s
Cleared by software by writing to {
0: No power on/ power off reset occ
1: PowkpoWwérreset occurred

26 PI NRSTF External pin reset flag
Set by hardware when a reset from {
Cleared by software by writing to {
0: No NRST pin reset occurred
1: NRST pin reset occurred

25 MMURSTF MMU reset fl ag
Set by hardware when MMU reset occ
Claeed by software by writing to th
0: No MMU reset occurred
1: MMU reset occurred

24 RMRSTF Clear the reset fl ag
Set by the software to clear the r ¢
0: No effect
1: Clear the reset flag

23 RAMRSTF RAM reset flag.
Set by hamdWRaAMe rwlsen occurs and cl
the RMRSTF bit.
0: No RAM reset occurred
1: A RAM reset has occurred

22:15 MSI TRI M[7: 01l nternaspeamedi aimock correction val ug
Written by software. The vSadlCuAd [o/f: Ot
the final calibration value used t
oscillator.

14:7 MSI CAL[ 7: 0]|I nternaspemedi amock <calibration val

80651
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Bit Fi el Name Description
The value of these bits is aut oemato
6: 4 MSI RANGE[ 2:|MSI frequency range selection.
A total of 7 frequencies are avail g
000: 100kHz
001: 200kHz
010: 400kHz
011: 800kHz
100 1 MHz
101: 2 MHz
110 4MHz (default)
3 MSI1 RD The intersanmde dnedéaudnk. i s
Hardware will be set to 1 after MS
oscillator clock cycles to clear af
0: MSI not ready
1: MSI is ready
2 MSI EN Internatpemedi almock enabl e bit.
Set or cleared@hby bbdbftwannot be cl ¢
indirectly used as the system cloc
when the HSE fails, the hardware wi
0: Disable the MSI oscillator
1: Eeabhe MSI oscillator
1 LSI RD I nterspleldowscill ator ready
Set and cleared by hardware to indi
ready. After LSIEN is cleared, LSIH
oscillator clock cycl es.
0: | MtOKrHzalRC oscill ator clock not
1: Internal 40KHz RC oscillator cl
0 LSI EN I nters@oleeldowscill ator enabl e
Set and cleared by software.
0: Disable the internal RC 40 kHz
1: Enable the internal RC 40 kHz o
4312AHBPer i pher al Reset Register (RCC_AHE
Address offset 0x28
Reset value: 0x0000 00O0O
31 16
15 13 12 11 10 9 8 0
I Reserved ADCRST | SACRST | Reserved RNGCRST] I I I I Reserved I I I I
. — — — . . . . . . . .
81651
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Bit Fi el Name Description
31:13 Reserved Reserved, the reset value must be
12 ADCRST ADC reset
Set and cleared by software.
0: Clear the reset
1: Reset ADC
11 SARST SAC reset
Set and cleared by software.
0: Clear the reset
1: Reset SAC
10 Reserved Reserved, the reset value must be
9 RNGCRST R N G eset
Set and cleared by software.
0: Clear the reset
1:ReseRNGC
8:0 Resered Reserved, the reset value must be
4313Cl ock Configuration Register 2 (RCC_
Address offset 0x2c
Reset value: 0x0000 7000
31 30 29 28 24 23 18 17 16
Reserved TIMCLK I RI\;GCPRES[A;:O] I I Reserved I ADEIM ?I?ES%
15 ™ 12 i ™ 9 8 4 3 ™ 0
I Pﬁgsé[%] ' Resarved I AD(IIPLLPRES[4:0] I IADCHPII{ESB:O]I
Bit Fi el Name Description
31:30 Reserved Reserved, the reset val ue must be
29 TI MCLKSEL TI M1/ 8seumomc& sel ection
Set and cleared by software.
0: PCLK2 is selected as TIM1/8 clo
PCLK2 T 2 is selected.
1: SYSCLK input clock is selected
28: 24 RNGCPRES[ 4: (RNGC prescal er.
Softwaor ocleé¢sdrs these bits to conf
clock.
00000: SYSCLK is not divided
00001: SYSCLK divided by 2
00010: SYSCLK divided by 3
11110: SYSCLK divided by 31
82651
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Na me Description
11111: SYSCLK divided by 32
23:18 Reserved Reservedvalthe mesttbe maintained.
17 ADC1MSEL ADC 1M clock source selection.
Set or cleared by software.
0: Select HSI oscillator clock as
1: Select HSE oscillator c¢clock as
16: 12 ADC1MPRES[ 4]ADC 1M cdoalkermpr e
Set and cleared by software to con
source.
00000: ADC 1M clock source not div
00001: ADC 1M clock source divided
00010: ADC 1M clock source divided
11110: ADC 1M clock source divided
11111: ADC 1M clock source divided
Note: ADC clock must be configured
11:9 Reserved Reserved, the reset value must be
8: 4 ADCPLLPRES[ {ADC PLL prescaler
Set and cleared by software t oclcoom
the ADC.
Oxxxx: ADC PLL clock is disabl ed
10000: PLL clock not divided
100PLL clock divided by 2
10010: PLL c¢clock divided by 4
10011: PLL clock divided by
10100: PLL c¢clock divided by 8
10101: PLL c¢clock divided by 10
10110: PLL kY okXkX divided
10111: PLL clock divided by 16
11000: PLL clock divided by 32
11001: PLL clock divided by 614
11010: PLL clock divided by 128
11011: PLL clock divided by 256
Others: PLL clock divided by 256
3:0 ADCHPRES[ 3: (ADC HCLK prescaler
Set and cfltenaarreed tboy csoonf i gure the d
to the ADC.
0000: HCLK clock not divided
0001: HCLK clock divided by 2
0010: HCLK c¢clock divided by 4
0011: HCLK clock divided by 6
0100: HCLK c¢clock divided by 8
83651
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Bit Fi el Name Description
0101: HCLK c¢clock divided by 10
0110HCLK clock divided by 12
0111: HCLK c¢clock divided by 16
1000: HCLK c¢clock divided by 32
Others: HCLK clock divided by 32
43.14Cl ock Configuration Register 3 (RCC_
Address offset 0x30
Reset value: O0x0000 3800
31 i i i i i i i i i i i i 19 18 17 16
Reserved TRI]\EI](\}IIM TRglE(I;‘lM Reserved
15 11 10 9 8 7 6 ™ ™ 0
I TRNIGIMPRESI[4:O] I Reserved [, 0CDR | U8 | UCDREN I I ' Resorved. I I
Bit FielName Description
31:19 Reserved Reserved, the reset value must be m
18 TRNG1MEN TRNG analog interface clock enabl e.
Set or cleared by software.
0: Di sabl e TRNG analog interface ¢
1: Enabl e TRNG analog interface clo
17 TRNG1MSEL |TRNG 1M clock selection.
Set or esbéawadeby
0: Select HSI oscillator as TRNG 1M
1: Select HSE oscillator as TRNG 1M
16 Reserved Reserved, the reset value must be m
15:11 TRNG1MPRESTRNG 1M clock prescaler.
Software sets or ralteatdhet TRNG Mt s |
00000: Reserved
00001: TRNG 1M clock source divided
input cl ock
00010: TRNG 1M clock source divided
00011: TRNG 1M clock source divided
00100: TRNG 1M clock source divided
11111: TRNG 1M clock source divided
Notes: TRNG clock should be |l ess th
10 Reserved Reserved, the reset val ue must be m
9 UCDR30OOMSHUCDR 300M clock source selection
0: OSC300M
84651
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Bit FielName Description
1: PLL VCD8&Mpck
8 USBXTALESS|USB external crystal oscillator sel
0: USB has external crystal oscilla
1: USB without external c¢crystal osc
7 UCDREN UCDR enahbl e
0: UCDR bypass
1: UCDR enabl e
6:0 Reserved Reserved, theber ensaeitn tvaailnueed .mu st
4315Ret enti on Domain Control Regi ster
Address offset 0x34
Reset value: 0x0000 0O0OO
31 16
I I I I I I " Resened I I I I I I
15 1 12 11 0 9 8 7 6 5 4 3 2 0
Reserved LeprsT [FPUART | LEUIM ) Reserved | LeDEN | MPUART | PTIMEN] Reserved | LPUARTSEL(1:0] LPTIMSEL[2:0]
. . — » — — — — rw .rw.
Bit FielName Description
31:13 Reserved Reserved, the reset value must be m
12 LCDRST LCDreset.
Set or cleared by software.
Ocl ear reset
1: Reset LCD
11 LPUARTRST LPUART reset.
Set or cleared by software.
0: clear reset
1: Reset LPUART
10 LPTI MRST LPTIM reset.
Set or cleared by software.
0: clear reset
1: Reset LPTI M
9 Reserved Reserved, the reset val ue must be m
8 LCDEN LCD clock enabl e.
Set or cleared by software.
0: Di sable LCD cl ock
1: Enable LCD clock
7 LPUARTEN LPUART cl ock enabl e.
Set or cleared by software.
0: Di sabl e LPUART cl ock
83651
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Bit FielName Description
1: Enable LPUART clock
6 LPTI MEN LPTI Mcl ock enabl e.
Set or sbéeawadeby
0O: Disable LPTIM clock
1: Enable LPTIM clock
Reserved Reserved, the reset value must be m
: 3 LPUARTSEL |[LPUART cl ock source selection.
Set or cleared by software.
00: Select APB as input clock
01: Select the stysctleontkcl ock as the
10: Select HSI (16MHz) as input <clo
11: Select LSE as input <clock
2:0 LPTI MSEL LPTIM clock source selection.
Set or cleared by software.
000: select PCLK1 as input <clock
001: Select LSI as input clock
010: Select HSI (16MHz) as input cl
01%el ect LSE as input clock
100: Select COMP1 output as input c¢
101: Select COMP2 output as input c¢
Ot her values: Configuration not all
Noti ce:
When switching the c¢clock source fro
recommended MPol/t2u rbne foofrfe GQvi t chi ng.
4316PLL and HSI Configuration Register
Address offset 0x40
Reset value: 0x0000 00O0OO
31 16
15I i i i i i i i i i i i i 2 1 0
Bit Fi el Name Description
31: 2 Reserved Reserved, the reset value must be
1 PLLSRCDI V PLL cl ock s oduirvcies iforne qsueelneccyt i on
0: No frequency division
1: 2 frequency division
0 PLLHSIPRE HSIprescaler for PLL input
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Bit Fi el Name Description
Set and cleared by softwaiedivide HSI before PLL entry. This bit can be
written only when PLL is disabled.
0: HSI clocknot divided
1: HSI clock divided by 2
4317SRAM Control/ Status Register (RCC_SR
Address offset O0x44
Reset V&00e 000X
31 16
' ' ' ' '  Resemed ' ' ' ' ' '
15 i i i i i i i i 6 5 4 3 2 1 0
Reserved ERR2STS| iRRZ | ERR2IEN|ERRISTS| FRRL|ERRIIEN
I I I I I I I I rc_wl rw rw rc_wl w rw
Bit Fi el Name Description
31:6 Reserved Reserved, the reset value must be
5 ERR2STS SRAM2 parity error status bit
Software writes 1 to clear
0: No parity error
1: There is a parity error
4 ERR2RSTEN SRAM2 pari teynaebrireorbirte.set
0: System reset when parity error
1: No system reset when parity err
3 ERR21 EN SRAM2 parity error interrupt enabl
0: Trigger an interrupt when a par
1: Not trigger anrontéesrdptewhed a
2 ERR1STS SRAM1 parity error status bit.
Software writes 1 to clear.
0: no parity error
1: There is a parity error
1 ERR1IRSTEN SRAM1 parity error reset enabl e bi
0: System reset when parity error
1: No system arersert iwh ede tpeaati @d
0 ERR11 EN SRAM1 parity error interrupt enabl
0: Trigger an interrupt when a par
1: Not trigger an interrupt when g
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5 GPIO and AFIO

S1Summary

GPI O (Gener al pugpaseal nput posepuf WpnceandnAFh@Pu( Abuer
function | /O. The chip supports up to 64 GPI Os, whic
GPI O ports share pins with othHergualet @rhreant é | perdisp.tye ma
Each GPI O pin can be independently configured as an
the analog pins, other GPIO pins have high current ¢

GPlI O ports hahwaerabeefbdbbtbowsng c
A Each GPI O port can be individually configured intoc
E Input floating
I nputwppul |
|l npuid opvinl |

Anal og functi on

Pushl | out upt patwdnm phed lconfi gur ed

E

E

E

E Opedr ai n outwpp/tda@wid ean lbe configured

E

E Pusghl | al ternatuwp/fodekd i oan almna anfli gur ed
E

Opedr ain alternatue/ Pfwiwht icam dred cpwlifli gur ed

A Individual bit set or bit clear function
A Al I/ O supports external interrupt function
A Al I/ ©®© sowppoiwe-upmodeswalgeor falling edge confi gt

E 16 EXTI can be used to wake up from STOP2 mode,

E PA8/ PAO/PC13 can be used to wake up in STANDBY m

A Support sofntgwdr/ € rad mepmiat e function

A Support GPI O |l ock mechanism, reset the |l ock state

Each I/ O port bit can be programmed ar bibtirtarwiolridts b(ult
hawér d-bon dyte accessgiusenbel awl swewds .t Fdebd&dsic strL
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Figb6itRasi c structure of 1/ 0O port

Output driver

Vobiox

Write
Bit sefclear register Output data b FMOS Vooiox

register
< Output
Read Write control

Alternate function output

From onchip peripheral

Pushpull, opendrain or disabled 1/0 Pin

Input driver

Read Input data
register

- TTL Schmitt trigge!
Alternate function input 99

A

To onchip peripheral

Analog Input

521/ O function description

5211/ O mode configuration

The 1/ O port mode can beGRIoOX i MORHE, tGR loQx hP @ Th¥P & ear
(x=A, BTKCe D)/.O configurations in different operation

Tab3ld / O port configuration table

PMODE[ 1| POTYPE PUPD[ 1: 0] I®@ configuration

0 0 0 Genepruarlpaspuiph | |
0 0 1 Genepruarlpas@u®hu4plul p
0 1 0 Genepruaripaspugphuiplud d wn
0 1 1 Reserved

o1 1 0 0 Genepruarlpas@pem ai n
1 0 1 Genepruarlpas@penm ap ol p
1 1 0 Genepruaripas@epedm apod dwn
1 1 1 Reserved
0 0 0 Al t er natpeugfhulnlict i on
0 0 1 Al t er natpeugfhudplati p on

10 0 1 0 Al t er natpeu gfhudplatl b own
0 1 1 Reserved
1 0 0 Al t er natoep enuanicnn i on

89651

NSING Technologies Pte. Ltd.

Address: 20 Science Park, #03-15/16
Teleteck Park, East Wing, Singapore 117674
Email: sales@nsing com sg



@y,

"p: NSING nNsi.e@®@m. sg
PMODE[ 1| POTYPE PUPD[ 1: 0] I® configuration
1 0 1 Al t er natoep enuanjd-li po n
1 1 0 Al t er natoep anuanf d-¢i bowin
1 1 1 Reserved
X 0 0 | nput fl oating
00 X 0 1 I n pouu-li b
X 1 0 | n pouudl & wn
X 1 1 Reserved
X 0 0 Anal og
X 0 1
11
X 1 0 Reserved
X 1 1
The input and output characteristics of 1/ O under di
Tab32d nput and out put characteristics of differe
Featur e GPI O | GPI O Out Anal og AliEr
funct
Confi g
Output buff Di sab Enabl ed Di sabl ed acco.rd
peri ph
funct
Schmitt tri Enabl Enabl ed Di sdabQuetdput i s Enabl
PULL UP/ DOWN/ HConfig Configur Di sabl ed Config
Config
Configura GPI1 O ou
outputs O when t h
OPEN DRAI N Di sabloutput dat Di sabl ed data i g
GPI1 O high GPI1 O h
when "1 i mpeda
when
Config
Configurahb GPI1 O ou
out put dat when t h
PUSPMHULL MODE Di sabl GPI O outp Di sabl ed data i g
when the o GPI O h
R A the G i mpeda
when
Il nput daltaOrefg Readal Readahbl Reads out Reada
OQutput data reg I nval|Readabl e 4 Il nvalid Reada

52111 nput mode

When |/ O port is configured in input mode:
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A Schmitt trigger input is activated

A Whether-uphpaotigaoWwh resistors are connected depends ¢

register

A Output buffer is disabl ed
A The data appearing on the 1/0 pin is sampled into
A Read access to input data register for 1/0O status

Fi gb62lenput f | wat ipuwugwmpuddnfi gurati on

Output driver

Write
Bit sefclear register
Output data

register

<

Read Write

1/0 Pin

Input driver

On
_ Read Input data
h register
TTL Schmitt trigge

52120ut put mode

When |/ O port is configured as output mode:
A Schmidt trigger input is activated
A Whether-uphangowiil ilesi stors arecoofngoradi cepends he

register
A Output buffer is activated
p Opedr ain 'mdbdeon the out putMQS,t aarn de gtihset epri na cot ui tvpaut te

The " 1° port on the output data-MO&8gi st el
neveactivated)

P Pushl | mbdeon the out putMQS,t aarn de gti hset epri na cot ui tvpaut tess
"1' on the outputMOdSat aarn de ¢gihset epri na ocotuit vpautt ess
A The data appearing on the &fgODOspéen is sampled into
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A Read access to input data register for | /O status

>

The read access to the output data register gets t

Fi g68@ut put mode configuration

Output driver

Vopiox

P-MOS
4 :_’ Vopiox

Write
Bit sefclear register Output data Output —l

register control IJ

Read Write _I r_ N-MOS

Pushpull or operdrain Vss
Input driver
On
_ Read Input data
N register
TTL Schmitt trigge!

1/0 Pin

5213Al ternate function mode

When the |/ O pattersatenfugocteéednasode:

A Schmidt trigger input is activated

A Whether t h-ep waadowmul Fesi stor s are connected depe

GPI O_PUPD register

A In dpear n -poul lpucschnhéegauapudbnbutfer is controlled by
A Sigamiven out puti nbufefrerp hweirtahl sbui | t

A The data appearing on the 1/0 pin is sampled into
A Read access to input data register for 1/0O status
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Figbdrl ternate function configuration

Output driver
VDD\Ox
Write
register
« ° Output I—l
Read Write control
From onchip peripheral Jr_ N-MOS
Alternate function output
Pushpull or Opeﬁdfaﬂyss 1/0 Pin
Input driver
On
_ Read Input data
- register
Alternate function input TTL Schmit trigge
To onchip peripheral
5214Anal og mode
When the I /O Port is®"programmed as anal og mode
A Schmitt trigger input is disabled and output val
I/ O pin)
A Puup potiown resistors are disabled
A When reading the input data register, the value
A Output buffer is disabled
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Fi gb65ki gh i mpedance analog mode configuratio

Output driver

Write
Bit sefclear register Output data

register
Read Write
Analog

From onchip peripheral

1/0 Pin

Input driver

Off
_ Read Input data 0
- register Vs
TTL Schmitt trigge!

Analog

diode

To onchip peripheral

522St atus after reset

During rmnesetaftthme alternate function is not tudened o
(GPI Ox _ HFPWLDDE.x[ 1) 0] Bhiibt here are sever al exceptional

A  NRST has no GPI O function by default, analog pins

A The udletf ai rdpomtn poufl IBOOTO pi n

>

After r3aNDeJTAGweeartdebugging system related pins by
up oopuml Imode

A PA15: JTDI is qnpamedein input pull
A PA1XTCKs placeddowni mpdée pul |
A PA1BTMSs placedupnmodput pul l

A PB4JTRET placedupnmodeut pull

E PB@JTDO is plhlpaucleld oiunt ppuiphival wbvio u¢ | pwl l evel )
A PCAPCAHALCI1S5

E PC13~15 are three pins in the LPRpawemrad c,bomnfdort |
ti me

Note 1: Start Debug mode, PB3 outputs high |l evel by

5231l ndi vidual bit setting and bit cleari

By writing "'1° to the bit to be changed in the set
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i ndi viodpuearlatbiiadan of the data register (GPI Ox_POD) <can
bit written with "1' is set or cleared accordingly,
not need tosdiiasmhbd @emp Inedteed uipn a single APB2 write op

524Ext er nal I nu@eririugpd / wake
Al l ports have external interrupt capability, whi ch
configured in input mode.

525Al ternate function

When t hoertl /iG pconfigured in alternate function mode
GPI Ox _AFH) and out put type regi stpar | ( G DXm PO MY B E
programmedabtéiommputaser, outpuhei pedepbemiahed by

5251Cl ock output MCO

The microcontroller allows to output the clock sign
alternptlel poshput function mode.

5252LPR domain PC13/PC14/PC15 function remappi
The mode ofs PdCelt4de/rPn@ilns5e d according to the following p

A When LSE is enabled (RCC_LDCTRL.LSEEN is set), P C:
is configured in external clock mode (RCC_LDCTRL
OSC300UT (PC15) can also be used for other purposes

A I f LSE is not enabl ed, RTC timestamp is enabled (|
ti mestamp input (corresponding to register bit GF
fl opptmonde, and enter the timestamp for the RTC

A In standby mode, PCl1l4/PCl5dawrn ommde cally becomes i

A I n the above three cases, PC14/ PC15 is used as GPI

When PC13 is used as 1Ih.eBhR&PQ epri nf,o rp | sepaescei friecf ecro ntfoi g u
RTC pin, PC13 automadowmal mgdbédeicmmetsandipyutmpddé,| ot her

NotleSTOP2 mode, when the PC13, PCipdur paorsce RQI1Bb fpoirn se xa
triggeup,waocknely rising edge triggering can be select
generualpose |/ O f ori gegxetrepwaaklenil iyt e sumtg tedge trigger:i
configured as an RTC -umpwita piimt fwsicdn ocet(actei.gn wark et
external. interrupts)

5253HSE/ LSE pins used as GPI O ports

OSC_|I OSsashdoUT of HSE are mapped to PD14 and PD15 res
LSE are mapped to PC14 and PCl5 respectively. | f HSE
I f HSE or LSE is on, thegcompopdespoddbgwpgpapbspesgbbhe GRt ¢

Notwhen PD14 is externally pulled high, after switch
93651
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|l ocked in HSE mode andpucrapnonsoet DRl Qus eldt ansiud satw mbeen emeas!th v
entering STOP2 mode and then waking up

The crystal oscillator is configured as user extern
O0OSC32 _OUT can stil!l be used as nor mal GPI O.

5254J TAG/ SWD alternate function remapping
The SWRA&Gebug interface is enabled by default when t

mapped to the GPI O port, as shown in the following t
Alternate function GPIO port Remap
JTMS/SWDIO PA13 AFO
JTCK/SWCLK PALl4 AFO
JTDI PA15 AFO
JTDO PB3 AF0
NJTRST PB4 AFO

I f you need to use its GPI O function during debuggin

the multiplexed remapping and debugging |/ O configur
bel ow.

Tab33@dDebug port i mage

SWD-JTAG 1/Opin allocation

Possible debug ports

PA13/JTMS/| PA14/ JTCK/ PB3/
PA15/ JTDI PB4/ NJTRST
SWDIO SWCLK JTDO
Complete SWRITAG (JTAGDP+SWDP) 1/O is not 1/O is not 1/O is not . . I/O is not
] ) ) I/O is not availabl )
(reset state) available available available available
Complete SWRITAG (JTAGDP+SWDP) 1/O is not 1/O is not I/O is not . . .
) ] ) ) I/O is not availabl| 1/0 available
But there is no NJTRST. available available available
1/O is not 1/O is not ] ] )
Turn off JTAG-DP and enable S\®P. . . I/O availablel I/O available | I/O available
available available
Turn off JTAGDP and SWDP. I/O available | 1/0 available | I/O available| 1/O available | I/O available

Since the JTAG pitnoitshaiirmtced yalcothelrwedg edegi ster (JTC
clock terminal), it mu st be ensured that the JTAG i
uncontrolled IO Ilevels, the puwpputpgdehivins of JTAG are f

A NJTRST: i wmtpernal pull
A JTDI: inagrnal pull
A JTMS/ SWDI O: -iumternal pull

>

JTCK/ SWCLK: -dowrer nal pull

96651

NSING Technologies Pte. Ltd.

Address: 20 Science Park, #03-15/16
Teleteck Park, East Wing, Singapore 117674
Email: sales@nsing com sg



Ay,
"" NSING nsiic@®m. sg
5255ADC external trigger alternate function re

The external trigger source of ADMC exupfdpar tco nrveemasp pinn
remapping and debug | /O configuration register (AFIC

Tab34ADC external trigger injection conversion alteé
Alternate function ADC_ETRI=0 ADC_ETRI=1
ADC external trigger | ADC external trigger injection conversion is connectegg ADC external trigger injection conversion an
injection conversion EXTI (0 - 15). TIM8_CH4 connection.
Tab35ADC external trigger regular conversion alter
Alternate function ADC_ETRR =0 ADC_ETRR =1

ADC external trigger | ADC external trigger regular conversion is connecte( ADC external trigger regularonversion and
rule conversion EXTI (0 - 15). TIM8_TRGO connection.

5256T1 Mx al ternate function remapping
5256.1T1 M1 alternate function remapping

Tab36rl M1 alternate function remapping

Alternate function Pin Remap
TIM1_ETR PA12 AF2
TIM1_CH1 PA8 AF2
TIM1_CH2 PA9 AF2
TIM1_CH3 PA10 AF2
TIM1_CH4 PA11 AF2

PAG6 AF5
TIM1_BKIN
PB12 AF5
PB13 AF2
TIM1_CH1N PA7 AF5
PC13 AF2
PB14 AF2
TIM1_CH2N PBO AF5
PB6 AF7
PB15 AF2
TIM1_CH3N PB1 AF5
PD14 AF2

5256.2Tl M2 al ternate function remapping

Tab37rl M2 alternate function remapping

Alternate function Pin Remap
PAO AF5
TIM2_ETR
PA15 AF2
TIM2_CH1 PAO AF2
97651
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Alternate function Pin Remap
PA15 AF5
PAl AF2
TIM2_CH2
PB3 AF2
PA2 AF2
TIM2_CH3
PB10 AF2
TIM2_CH4 PB11 AF2
52563TI M3 alternate function remapping
Tab38r|l M3 alternate function remapping
Alternate function Pin Remap
TIM3_ETR PD2 AF2
PAG6 AF2
TIM3_CH1 PB4 AF2
PC6 AF2
PA7 AF2
TIM3_CH2 PB5 AF4
PC7 AF2
PBO AF2
TIM3_CH3
PC8 AF2
PB1 AF2
TIM3_CH4
PC9 AF2
52564T1 M4 al ternate function remapping
Tab39%r|l M4 alternate function remapping
Alternate function Pin Remap
TIM4_CH1 PB6 AF2
TIM4_CH2 PB7 AF2
TIM4_CH3 PB8 AF2
TIM4_CH4 PB9 AF2
52565T1 M5 alternate function remapping

Tab3ledr Il M5 al ternate

function

remapping

Alternate function Pin Remap
TIM5_CH1 PAO AF1
TIM5_CH2 PA1 AF7
TIM5_CH3 PA2 AF6
TIM5_CH4 PA3 AF7
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52566T1 M8 alternate function remapping
Tab3lelrl M8 alternate function remapping
Alternate function Pin Remap
TIM8_ETR PAO AF7
TIM8_CH1 PC6 AF6
TIM8_CH2 PC7 AF6
TIM8_CH3 PC8 AF6
TIM8_CH4 PC9 AF6
TIM8_BKIN PA6 AF6
TIM8_CH1N PA7 AF6
TIM8_CH2N PBO AF7
TIM8_CH3N PB1 AFO
5256.7T1 M9 al ternate function remapping

TabileZ | M9

alternate

function

remapping

as

Alternate function Pin Remap
TIM9_ETR PB2 AF1
TIM9_CH1 PB12 AF1
TIM9_CH2 PB13 AF1
TIM9_CH3 PB14 AF1
TIM9_CH4 PB15 AF1
5257LPTI M alternate function remapping
Tab313 PTI M alternate function remapping
Alternate function Pin Remap
PB5 AF2
LPTIM_IN1
PCO AFO
PB7 AF5
LPTIM_IN2
PC2 AF2
PB2 AF2
LPTIM_OUT
PC1 AFO
PB6 AF8
LPTIM_ETR
PC3 AFO
5258CAN alternate function remapping
CAN signals can be mapped to port A and port B
Tab3leAZAN alternate function remapping
Alternate function Pin Remap
PAl11 AF1
CAN_RX
PB8 AF5
99651
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Alternate function Pin Remap
PA12 AF1
CAN_TX
PB9 AF5

5259USARTx alternate function remapping
52591USARBAlternate function remapping

Tab31le8SART1 alternate function remapping

Alternate function Pin Remap
USART1_CTS PA11 AF4
USART1_RTS PA12 AF4

PA4 AF1

PA9 AF4
USARTL_TX

PB6 AFO

PB8 AFO

PAS AF4
USART1_RX PA10 AF4

PB7 AFO
USART1_CK PA8 AF4

52592USARB2ternate function remapping

Tab31le8®)SART2 alternate function remapping

Alternate function Pin Remap
PAO AF4
USART2_CTS PA15 AF6
PD3 AFO
PA1 AF4
USART2_RTS
PB3 AF4
PA2 AF4
USART2_TX PB4 AF4
PD14 AF4
PA3 AF4
USART2_RX PB5 AF6
PD15 AF4
PA4 AF4
USART2_CK
PAl14 AF4

52593USAR&Bternate function remapping

Tab31leUSART3 alternate function remapping

Alternate function Pin Remap
USART3_CTS PB13 AF7
USART3_RTS PB14 AF7
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Alternate function Pin Remap
PB10 AFO
USART3_TX
PC10 AF5
PB11 AF5
USART3_RX
PC11 AF5
PB12 AF4
USART3_CK
PC12 AF5
52510 UARTxXx alternate function remapping
525.10.JUARTA4l t ernate function remapping

Tabi31le8JART 4

alternate

function remapping

Alternate function Pin Remap
PBO AF6
PB14 AF6

UART4_TX
PC10 AF6
PD13 AF6
PB1 AF6
PB15 AF6
UART4_RX

PC11 AF6
PD12 AF6

52510 2UARTa&bl t ernate function remapping

Tab91leUJARTS5 alternate function remapping

Alternate function Pin Remap
PB4 AF6
UART5_TX PB8 AF6
PC12 AF6
PB5 AF7
UARTS5_RX PB9 AF6
PD2 AF6

52511LPUART alternate function remapping

Tab320 PUART

alternate

function remapping

Alternate function Pin Remap
LPUART_CTS PA6 AF4
PB13 AF4
PB1 AF7
PB12 AF2
LPUART_RTS
PB14 AF4
PD2 AFO
LPUART_TX PAl AF6
10/651
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Alternate function Pin Remap
PA4 AF6
PB6 AF6
PB10 AF4
PC4 AF2
PC10 AFO
PAO AF6
PA3 AF6
PB7 AF6
LPUART_RX
PB11 AF4
PC5 AF2
PC11 AFO

525121 2C alternate function remapping
525121 2@l t ernate function remapping

Tab321 2C1 alternate function remapping

Alternate function Pin Remap

PA4 AF7

PA15 AF7

PB6 AF1

12C1_SCL PB8 AF4

PCO AF7

PC4 AF7

PD13 AF7

PAS5 AF7

PA14 AF7

PB7 AF1

12C1_SDA PB9 AF4

PC1 AF7

PC5 AF7

PD12 AF7

12C1_SMBA PB5 AF1
102651

NSING Technologies Pte. Ltd.

Address: 20 Science Park, #03-15/16
Teleteck Park, East Wing, Singapore 117674
Email: sales@nsing com sg



@y,

"P: NSING nNsi.e@®@m. sg

525122 2 @31 t ernate function remapping

Tab322 2C2 alftuenrcntatoen remapping

Alternate function Pin Remap
PA3 AF5
PA9 AF6
12C2_SCL PB10 AF6
PB13 AF5
PD15 AF6
PA2 AF5
PA8 AF6
PA10 AF6
12C2_SDA
PB11 AF6
PB14 AF5
PD14 AF6
12C2_SMBA PA8 AF1
PB12 AF8

52513SP1 /1 2S alternate function remapping
525131SPlal ternate function remapping

Tab323PIl 1 alternate function remapping

Alternate function Pin Remap
PA4 AFO
PA8 AF5
SPI1_12S1_NSS_WS
PB6 AF4
PD7 AF6
PA5 AFO
PA10 AFO
SPI1_12S1_SCLK_CK
PB3 AF1
PD4 AF5
PAO AFO
PA6 AFO
SPI1_I2S1_MISO_MCK
PB4 AF1
PD5 AF5
PA7 AFO
SPI1_I2S1_MOSI_SD PB5 AFO
PD6 AF5
10/351
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5251325 P1 2/al2tSe2r nat e function remapping

Tab32&£PI 2/12S2 alternate function remapping

Alternate function Pin Remap
PA13 AF5
PA15 AF1
SPI2_I2S2_NSS_WS
PB12 AFO
PC6 AF5
PA10 AF5
PB6 AF5
SPI2_12S2_SCLK_CK PB13 AFO
PC7 AF5
PD12 AF5
PA11 AFO
SPI2_12S2_MISO_MCK PB14 AFO
PC8 AF5
PA12 AFO
SPI2_1252_MOSI_SD PB15 AFO
PC9 AF5

52514COMRI t ernate function remapping
525141COMP1 alternate function remapping

Tab3228OMP1 alternate function remapping

Alternate function Pin Remap
PAO AF8
PA11 AF7
COMP1_OUT
PB6 AF9
PB8 AF7

525142COMP&l t ernate function remapping

Tab328O0OMP2 alternate function remapping

Alternate function Pin Remap
PA2 AF7
PA6 AF7
PA7 AF7
COMP2_0OUT

PA12 AF7
PA14 AF8
PB9 AF7
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52515 EVENTO&IMt ernate function remapping

Tab32EVENTOUT alternate function remapping

Alternate function Pin Remap
PAO~PA13 AF3
PA15 AF3
PBO~PB15 AF3
EVENTOUT PCO~PC7 AF3
PC9~PC13 AF3
PD2 AF3
PD12~PD13 AF3

52516RTC alternate function remapping

Tab32eRTG&GlI ternate function remapping

Alternate function Pin Remap
RTC_REFIN PB15 AF9

52517LCD al ternate function remapping

Tab329 Clal ternate function remapping

Alternate function Pin Remap
COMO PA8 AF10
ComM1 PA9 AF10
COoM2 PA10 AF10

PA15 AF11

COM3
PB9 AF10
PD4Y AF10

Com4M
PC1@Y AF10
PD3Y AF10

COM5®
PC11Y AF10
PD6Y AF10

Ccome®
PC12) AF10
PD7Y AF10

cCoM7®
PD2Y AF10
SEGO~SEG2 PA1~PA3 AF10
SEG3~SEG4 PAG6~PA7 AF10
SEG5~SEG6 PBO~PB1 AF10
SEG7~SEG9 PB3~PB5 AF10
SEG10~SEG15 PB10~PB15 AF10
SEG16 PB8 AF10
SEG17 PA15 AF10
SEG18~SEG27 PCO~PC9 AF10
SEG28~SEG30 PC10~PC1® AF10
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Alternate function Pin Remap
PD4~PD&Y AF10
SEG3Y PD2Y AF10
PD7Y AF10
SEG32~SEG33 PDO~PD1 AF10
SEG34 PD3 AF10
SEG35 PC13 AF10
SEG36~SEG39 PD8~PD11 AF10
PD4~PD@Y AF10
SEG40~SEG4?
PC10~PC1® AF10
SEGA® PD7Y AF10
PD2Y AF10
1. Dutehet odi fference of the chip version, the <corr
SEG40~SEG43 are fferent. It can bebijiudgede aicmot ldeé:
the chip silk screen:
Tab33@ CD pin mapping function distinction
Pin name Version B Version C/Version D
COM4 PD4 PC10
COM5 PD5 PC11
COM6 PD6 PC12
COM7 PD7 PD2
SEG28 PC10 PD4
SEG29 PC11 PD5
SEG30 PC12 PD6
SEG31 PD2 PD7
SEG40 PD4 PC10
SEG41 PD5 PC11
SEG42 PD6 PC12
SEG43 PD7 PD2
5261 / O configuration of peripherals
Tab33ADC/ DAC
ADC/DAC pin GPIO configuration
ADC Analog mode
DAC Analog mode
Tab33eZ | M1/ T1 M8
TIM1/TIM8 pin configuration PAD configuration mode
TIM1/8_CHx Input capture channel x Input floating

Output channel x

Pushpull alternate output

10/651
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TIM1/TIM8 pin configuration PAD configuration mode
TIM1/8_CHxN Complementary output channel x Pushpull alternate output
TIM1/8_BKIN Brake input Input floating

TIM1/8_ETR External trigger clock input Input floating

Tab33eI1 M2/ 3/ 4/ 5/ 9

TIM2/3/4/5/9 pin

configuration PAD configuration mode

TIM2/3/4/5/9_CHx

Input capture channel x Input floating

Output channel x Pushpull alternate output

TIM2/3/4/5/9_ETR

Input floating

External trigger clock input

Tabd3e4 PTI M

PAD configuration mode

LPTIM pin
LPTIM_INx Input floating
LPTIM_OUT Pushpull alternate output
LPTIM_ETR Input floating
Tab33ex AN
CAN pin GPIO configuration
CAN_TX Pushpull alternate output
CAN_RX Input floating orinput pultup
Tab338SART
USART pin configuration GPIO configuration
full duplex transmissions Pushpull alternate output
USARTx_TX
Half duplex synchronous mode Pushpull alternate output pull-up
full duplex transmissions Inputpull-u
USARTx_RX P PP P
Half duplex synchronous mode Unused, can be used as general /O
USARTx_CK Synchronous mode Pushpull alternate output
USARTX_RTS Hardware flow control Pushpull alternate output
USARTx_CTS Hardware flow control Input floating orinput pulkup
Tab33UART
USAR pin configuration GPIO configuration
full duplex transmissions Pushpull alternate output
UARTx_TX
Half duplex synchronous mode Pushpull alternate output pull-up
full duplex transmissions Input pultu
UARTx_RX P PR putb
Half duplex synchronous mode Unused, can be used as general I/O
Tab33e8 PUART
LPUSART pin configuration GPIO configuration
LPUART_TX Digital output Pushpull alternate output
LPUART_RX Digital input Pushpull alternate output
10/851

NSING Technologies Pte. Ltd.

Address: 20 Science Park, #03-15/16
Teleteck Park, East Wing, Singapore 117674
Email: sales@nsing com sg

s g



g

\/
LK

NSING

nsi.c@®m. sg

LPUSART pin configuration GPIO configuration
LPUART _CTS Hardware flow control Input floating orinput pulkup
LPUART _RTS Hardware flow control Pushpull alternate output

Tabh33e9 2C
12C pin configuration GPIO configuration
12Cx_SCL 12C clock Opendrain alternate output
12Cx_SDA I12C data Opendrain alternate output
I2Cx_SMBA SMBA data Pushpull alternate output
Tab34e® Pl 2 S
SPH2S pin configuration GPIO configuration

Master mode Pushpull alternate output

SPIX_I2Sx_MOSI_SD Input floating orinput pultup or push

pull alternate output

Slave mode

Input floating orinput pultup or push

pull alternate output

Master mode
SPIx_12Sx_MISO_MCK

Slave mode Pushpull alternate output

Master mode Pushpull alternate output
SPIx_I2Sx_NSS_WS

Slave mode Pushpull alternate output

Master mode Pushpull alternate output
SPIx_I2Sx_SCK_CK

Slave mode Pushpull alternate output

Tab34elUSB

USB pin GPIO configuration
USB_DM Once the USB module is enabled, these pins are automatic
USB_DP connected to the internal USB transceiver

Tab34e2 TAG/ SWD

JTAG/SWD pin configuration GPIO configuration
JTMS/SWDIO Input pultup Pushpull alternate output pull-up
JTCK/SWCLK Pull-down output Pushpull alternate output pull-up
JTDI Input pultup Pushpull alternateoutput+ pull-up
JTDO Output Pushpull alternate output
NJTRST Input pultup Pushpull alternate output pull-up
Tab94eDt her
pin Alternate function GPIO configuration
EVENT_OUT EVENT OUT Pushpull alternate output
COMPx_OUT COMP Pushpull alternate output
MCO clock output Pushpull alternate output
LCD_COMx LCD common output Analog mode
LCD_SEGx LCD segment output Analog mode

10/851
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pin Alternate function GPIO configuration
Input floating orinput pull-up or input
EXTI Input Line External interrupt input P 9 putp P P
pull-down
527GP1 O | ocking mechanism
The | ocking mechanism is used to freeze the 1/ 0O conf

procedure is performed on a port bititheheecgontdgetat
port configuration |l ock register GPI Ox_PLOCK.

A PLOCKK, that is, GPIOx_PLOCK [16], -bew®mdsr 0L (orndl yh
is also a must). After that, iedbeGBbmMOx PLOGKYPL ®
can only be modified at GPI Ox_PLOCK. PLOCKK=0.

A The |l ock sequence to set ->GRiA0Owl POOWKI PLOE@KK abii td, o)
or 0) in GPIOx_PLOCK. PLOCK [15: 0] GdPd éOx _rPdtOCKh @i g

bit will not be set if the value in GPI Ox_PLOCK. Pl
A As long as GPI Ox_PLOCK.PLOCKK=0 and GPI Ox_PLOCK. Pl
function bits can be modCKK=zH. biwhe®GPGEX ORLOBCKRCRL ¢
corresponding configuration and alternate functior
modi fied.
A Only when GPI Ox_PLOCK.PLOCKK=1 and GPIlI Ox_PLOCK. PLC
to GPI @K.PILOCK[ x] =1 are |l ocked and can not be mod,i
A I'f the lock sequence oper at* om0 wd rwr)o i g, itnh aainaitte m

agai n.

53 GPI O register

These peripheral regbst ewsrthest be operated as 32

531GPI1 O register overview

GPlI OA baséx40@:r@83G60

GPl1 OB base address: 0x40010CO00
GPl1 OC base address: 0x40011000
GPlI OD base address: 0x40011400

Tab34e45P1 O regi ster overview

Offset Register sls|a]e|s]e|s]z] g]a]c] ] ag[s]a]a]=]a]=]=]2] ]|~ [e]]<]~]~]-]°

) ) ) ) ) ) 5 5 o 5 =} 5 o 5 =} 5

= o o, o, o, o, I I o I o, S = o = S

n < o™ N - o 5 o ~ e [Te) F (32 < I =

=1 ) — — P =1 o Q o © =] ~ =] N o o

W w i i i i w w m w i} w m w i} w

GPIOXx_PMODE W W W W W W a a w a o B i a o &

000h o o o o o o Q Q o Q o Q [9) Q o Q

b s b b b s = = s = s = s = s =

o o o o o o o o o o o o o o o o

Reset Valu|  x=A 1‘0 1‘0 1‘0 1‘1 1‘1 1‘1 1’1 1‘1 1‘1 1’1 1’1 1‘1 1‘1 1’1 1’1 1‘1
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1

[o:Tlgsa

[o:Tlesa

[o:Tlotsa

[o:TlTTSa

[o:Tletsa

[o:TleTsa

[o:TlvTsa

[o:TlsTsa

NSING

4

’l

B
C

X
X

Register

GPIOx_POTYPE

Reset Value

GPIOX_SR

Reset Value

GPIOx_PUPD

B
C

X
X

Reset Val

GPIOx_PID

Reset Value

GPIOx_POD

Reset Value

x=AC,D [1
x=B
x=B,C,D |1

GPIOx_AFL
GPIOx_AFH

Reset Valu
Reset Valu

GPIOx_PBC

Reset Value

GPIOX_DS

o™
%

Offset

004h

008h

00Ch

010h

014h

o0sqad 0M007Td
Tsad TH00Td
zsad Z)007d
esad £M007Td
rsad ¥X001d
ssad SMD0Td
9s9d 9340071d
1s9d 13207d
8s9d 80071d
6s9d 6007d
TSad 0TMO0Td
[Tsad TIMOOTd
FTSad ZIM00Td
ETSad £T3001d
bTSad YIMO01d
ETsad STMO0Td
008d MMD0Td
108d
zogad
£0gd
vogd
50gd
908d
109d m
808d m
608d
broad|
[Toad
ARLE
ETOgd|
bTOgd|
kTogd| o
o - -
Ll == |
o o

020h
024h

028h

@nsing com sg
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( GPI O»

Reset OXABKF&E: FERPXFFFF ¥FEBBXFFFF ¥FEEGXFFFF ¥FfBC

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PMOD}IEIS[I:O] PMOD]:Z14[1:0] PMOD}IEIS[I:O] PMOD]:ZIZ[I:O] PMOD]IEII[I:O] PMOD]:ZIO[I:O] PMODIE9[1:0] PMODIES[I:O]
ISrwl4 131’W]2 ”leo 9rW8 7fW6 51’W4 3rw2 lrWO
PMODIE7[1:O] PMODIEG[I:O] PMODIES[1:0] PMODIE4[1:0] PMODIE3[1:0] PMODIE2[1:0] PMODIEI[I:O] PMODIEO[I:O]
r; v n'v o - v - v
Bit field |Name Description
31:30 PMODEy[ 1Mode bits f0@nb5port x (y =
29:28 OO:nput mode
27:26 01: General output mode
25: 24 10: Alternate function mode
23:22 11: Analog function mode (state afte
21: 20
19:18
17:16
15: 14
13:12
11:10
9: 8
7:6
5: 4
3:2
1:0
533GP1 O type definition (GPI Ox_POTYPE)
Address: 0x04
Reset OX®I00&:xG0&A0B, C, D
31 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
POTI15 POT14 POT13 POT12 POT11 POT10 POT9 POT8 POT7 POT6 POT5 POT4 POT3 POT2 POT1 POTO
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
Bit field |Name Description
31:16 Reserved Reserved, theeset value must be maintained
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Bit field |Name Description
15:0 POTy Qut put mode biO€45f)or port x (y =
0: Out puwtl lpumoide (state after reset)
1: Outpgplutaimpeanode
534GP1 O port slew rate configuration
Address: 0x08
Reset OXx®00W&:xFFAF B, C, D
31 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SR15 SR14 SR13 SR12 SR11 SR10 SR9 SR8 SR7 SR6 SRS SR4 SR3 SR2 SR1 SRO
™w ™w ™ ™ ™w ™w ™w ™ ™w ™w ™w ™ ™ ™w ™ ™
Bit field |Name Description
31:16 Reserved Reserved, the reset value must be maintained
15:0 SRy Toggle rate configuratiéedd)bits y for
These bits can onl-lyi tbeworedasdd. or wri tt
0x Fast slew rate
1x Slow slew rate

535GP 1| ©u-b p/ pdwlwn

Addr ess:

description register

O0xo0C

Reset OX®&40®:xGW000x 0000 xGEBOOX 0000 xGEWOKOKX 0000 xEWO 2

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PUPDIIS[I:O] PUPDI14[1:0] PUPDI13[1:O] PUPDI12[1:0] PUPDI11[1:O] PUPDIIO[I:O] PUPDI9[1:0] PUPDIS[I:O]
15 ™ 14 13 " 12 11 ™ 10 9 " 8 7 ™ 6 5 " 4 3 ™ 2 1 ™ 0
PUPDI7[ 1:0] PUPDIG[ 1:0] PUPDIS[ 1:0] PUPDI4[1 0] PUPDI3[ 1:0] PUPDIZ[l 0] PUPDI 1[1:0] PUPDIO[l 0]
,;V o - o - o - o

Bit field |Name Description

31:30 PUPDy[ 1{Mode bits f0&rln5port x (y =

29: 28 00: No pultup, pulkdown

27:26 01: Pultup

25: 24 10: Pultdown

23:22 11: Reserved

21:20

19:18

17:16
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Bit field |Name Description
15: 14

13:12

11:10

9: 8

7:6

5: 4

3:2

1:0

53.6GP1 O i nput data register (GPI Ox_PIl D)

Addr es s 0x10
Reset OX®&I00&®:xGEARAQ®, C, D

31 16
I I I I I I I Reselrved I I I I I I I
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PID15 PID14 PID13 PID12 PID11 PID10 PID9 PID8 PID7 PID6 PIDS PID4 PID3 PID2 PID1 PIDO
r r r r r r r r r r r r r r r r
Bit field |Name Description
31:16 Reserved Reserved, the reset value must be maintained
15:0 PI Dy Port inpOel8ata (y =
These bits are reamhly and can only be read in the form ofldiéwords, and the reaq
value is the state of the corresponding 1/O port.

537GPI O out put dataObggister (GPI Ox _P

Addr es s Ox14
Reset OX®&I00&® :xEAQ®B, C, D

31 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PODI5 | PODI4 | PODI3 | PODI2 | PODI1 | PODIO | POD9 | PODS | POD7 | POD6 | POD5 | POD4 | POD3 | POD2 | PODI | PODO
™ ™w ™w ™ ™ ™w ™w ™ ™ ™w ™w ™ ™ ™w ™w ™w
Bit field |Name Description
31:16 Reserved Reserved, the reset value must be maintained
15:0 PODy Port out pOuétlsdata (y =
These bits can onl-lyi tbewagredad. oF o mvre@dlt
the corresponding POD bits can be in
11/351
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538GP1 O bit set/clear register (GPI Ox _PE
Address: 0x18
Reset OX®&00&:xERAQ®, C, D
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PBCIS PBC14 PBC13 PBC12 PBCI11 PBC10 PBC9 PBC8 PBC7 PBC6 PBC5 PBC4 PBC3 PBC2 PBCl1 PBCO
w w w w w w w w w w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PBS15 PBS14 PBS13 PBS12 PBS11 PBS10 PBS9 PBS8 PBS7 PBS6 PBS5 PBS4 PBS3 PBS2 PBS1 PBSO
w w w w w w w w w w w w w w w w
Bit field |Name Description
31:16 PBCy Cl ear biGPIOy( yOfé& 1ppor t
These bnhntyg benwritten and operated 3
0: Does not af fRaDybitthe correspondi ng
1: Cl ear t heODghoirtr etspothdi ng
Note: if the cPRBSyarRBEYamrci rs@tbiatts tRBRy
bit works.
15:0 PBSy Set b iotrGPOx(0yf0 épl 5)
These bits can only be written and d
0: Does not af fRaDybitthe correspondi ng
1: Set theP@bybirtestp@ondi ng
539GPI O configuration | ock register (GPI
Addr@sEsC
Reset OX®l0D0&:xEAQ®, C, D
31 17 16
Reserved PLOCKK
™
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PLOCKI15(PLOCK14|PLOCK13PLOCKI12(PLOCK11|PLOCK10| PLOCKY | PLOCKS | PLOCK7 | PLOCK6 | PLOCKS | PLOCK4 | PLOCK3 | PLOCK2 | PLOCK1 | PLOCKO
™ ™w ™w ™ ™ ™w ™w ™ ™ ™w ™w ™ ™ ™w ™w ™w
Bit field |Name Description
31:17 Reserved Reserved, the reset value must be maintained
16 PLOCKK Lock key. This bit can be read at alg
write sequence.
0: Port configqetatwviaomedl ock key 1is
1: The port configuration | ock key i
|l ocked before the next system reset.
Wr i t>e wir i>t evr @&t @ eedr €ad 1
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Bit field |Name Description
The |l ast readi ng acnanb eb eu scendi tttoe dc,o0 nbfu t
been activated.
Note: the value of PLOCK[15:0] cannd
|l ock key is operated. Any error in t
the key.

15:0 PLOCKYy Configuration |l ockOd®d15)y of port GPI
These bits are readable and writabl g
0.
0: Do not |l ock the configuration of
1: Lock the configuration of the por

s g

5310GPI1 O alternate frufd&tPil ®Ox AW )r egi st e

Addr@»s30
Reset OX&IFFé&: ¥FAFCORFFFO xOFB F

31 28 27 24 23

20 19 16

AFSEL7[3:0] AFSELG6[3:0] AFSELS5[3:0]

AFSEL4[3:0]

™ ™ ™

™

AFSEL3[3:0] AFSEL2[3:0] AFSELI[3:0]

AFSEL0[3:0]

™ ™ ™

™

Bit field |Name Description

31:28 AFSELY[ 3JAlternate function
27:24 000AFO
23:20 O0OO0AF1
19:16 0018F2
15:12 0O01AF3
11: 8 010B8F4
10AFS5
118F6
11AF7
00BFS8
0O0AF9
01B8F10
O1AF11
108F12
10AF13
118F14
11TAF1(5No alternate

N T T = = = i = R =

confi@é&rption bi

function)

t
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5311GPIl1 O alternate function High registe
Addr@sz4
Reset OX®OO&E: xF-FAFAFx FFFF X¥=+B,FC, D
31 28 27 24 23 20 19 16
AFSEL15[3:0] AFSEL14[3:0] AFSEL13[3:0] AFSEL12[3:0]
15 o 12 11 " 8 7 " 4 3 ™ 0
AFSELI11[3:0] AFSEL10[3:0] AFSEL9[3:0] AFSELS[3:0]
Bit field|Name Description
31:28 AFSELY[ 3 Alternate function confy @Brl'edti on bi
27: 24 000AFO
23:20 O00AF1
19:16 001AF2
15:12 O01AF3
11: 8 010AF4
7:4 010AFS5
3:0 011AF6
011AF7
1008F8
100AF9
1018F10
101AF11
110B8F12
110AF13
1118F14
1117AF1(5No alternate function)
5312GP1 O bit clear register (GPI Ox_PBC)
Addr@»s238

Reset OX®00&®:xGE®RQ®, C, D

Reserved
1 1 1 1 1 1 1 1 1 1 1 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PBC15 PBC14 PBC13 PBC12 PBCl11 PBC10 PBC9 PBCS8 PBC7 PBCo6 PBCS PBC4 PBC3 PBC2 PBC1 PBCO
w w w w w w w w w w w w w w w w
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Bit field |Name Description
31:16 Reserved Reserved, the reset value mus be mg
15:0 PBCy Clear bit y of port GPI Ox (y = 0...1
These bits can only be written and d
0: Does not affect the corresponding
1: Clear the corresponding PODy bit to 0
5313GP1 O driver strengthGPobOOki &) ati on

Addr@saC

Reset Ox&d&b56&6:x5RA58, C, D
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DSlSI[I:O] D514;[1:0] DSISI[I:O] DSl2I[1:0] DSlll[1:0] DS](;[l:O] DS9I[1:0] DSSI[I:O]
ISrW14 13rW12 11rw10 9rw8 7"“’6 Srw4 3rw2 1rWO
DS7I[l:O] DS6I[1:0] DSSI[I:O] DS4I[1:0] DSSI[I:O] Dszl[1:0] DSll[l:O] Dsol[1:0]

r; ~ - ~ - o - o

Bit field |Name Description

31:30 DSy[1: 0] Port GPI Ox drive capabliéllist)y confi gur

29:28 00X 2mA

27:26 01x 8mA

25: 24 10x 4mA

23:22 11x 12mA

21:20

19:18

17:16

15: 14

13:12

11:10

9:8

7:6

5: 4

3:2

1:0

54AFIOr egi ster

541 AFIOr egi ster overview

AFI

O base

addr ess:
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Tab345AFIOr egi ster overview
o] regser  [a]8]2]8|5]8][8]3]c|a]c]c]2]a]x]a]a]z]a]x][=]a]o] =]~ ]| < ]]~]~]o
5 =)
8|8 |z|E &, &
z z i E o a4
AFIO_RMP_CFG o I Il B & 5
000h Reserved [ s g = _
< | < < ';
w w
Reset Value 0o|0|O0O]O0O]|O ‘ 0|0 ‘ 0|0 ‘0 0 ‘0
) ) S S
=) S o =] = k] =
AFIO_EXTI_CFG1 E g E g E g E
004h Reserved > o > o > o >
w Q w Q L o) L
['4 o ©
Reset Value 0|0 0|0 0|0 0|0
S S =) =)
= o = ° f=h - “
AFIO_EXTI_CFG2 = g o g o g =
008h Reserved < 2 < 2 < 2 <
w o] w o] w [o) w
['4 o ©
Reset Value o0 0O o|O0 0|0
2 2 5 5
= 3 =3 3 5 3 &
AFIO_EXTI_CFG3 = g = g o g ]
00Ch Reserved o2 Q o2 g 1 o 1
w Q w Q w Q L
['4 o ©
Reset Value o0 0O o|O0 0|0
=3 =3 = =
=) = =) = =) = =)
AFIO_EXTI_CFG4 g g § g g g g
010h Reserved o2 2 o2 2 ot 2 ot
i & w & wl & wl
Reset Value 0|0 0 ‘ 0 0 ‘ 0 0 ‘O
542AF1 O map@enmnfmiggur ati on control regi ster
Addr ess 0x00
Reset value: 0O0x0000 OOOO
31 16
T T T T T T T T T T T T T T T
Reserved
15 12 11 10 9 8 7 4 3 0
T T T ADC ADC T T T T T T
. Reselrved . SPIINSS|SPI2NSS| ‘trp; | BTRR . EXTIiEITRI[S:O] . . EXTLE'IFRR[S:O] .
™ ™w ™w ™ ™ ™
Bit field|Name Description
31:12 Reserved Reserved, the reset value must be maintained
11 SPlI 1_NSS NSS mode selection bit of SPI1 (NSS is configured in AFIO ypughmode)
0: NSS is in a higlimpedance state when idle
1: NSS is high when idle
10 SPIlI 2 _NSS NSS mode selection bit of SPI12 (NSS is configured in AFIO ymughmode)
0: NSSis in a higlimpedance state when idle
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Bit field|Name Description
1: NSS is high when idle
9 ADC_ETRI ADC injection conversion external trigger remapping
This bit can be set to '1' or '0' by software. It controls the trigger input conneg
to the external trigger for ADC injection conversion.
0: ADC injection conversion external trigger is connected to EXTUF)0
1: ADC injection conversion external trigger is connected to TIM8_CH4.
8 ADC_ETRR ADC regular conversion external trigger remapping
This bit can be set to '1' or '0' by software. It controls the trigger input conneq
to the ADC regular conversiaxternal trigger.
0: ADC regular conversion external trigger is connected to EXI5(0
1: ADC regular conversion external trigger is connected to TIM8_TAGO
7: 4 EXTI _ETRI[[Sel ect interrupt |ine injection to
3: EXT_ETRR[ 3Sel ect i meguwarn onupgtonlvieme external tri
543AFI O external i nterrupt configurat:.
Addr@ss4
Reset value: 0x0000 0O0OO
31 16
15 . 14 13 . 12 11 . 10 9 . 8 7 . 6 5 . 4 3 . 2 1 . 0
Reserved EXTI3_CFG[1:0] Reserved EXTI2_CFG[1:0] Reserved EXTII_CFG[1:0] Reserved EXTIO_CFG[1:0]
| ~ | ~ | o | o
Bit field]|Name Description
31:14 Re s er v ed | Reserved, the reset valorist be maintained
13:12 EXTI 3[1: (00PA3 pin
01PB3 pin
10PC3 pin
117PD3 pin
11: 10 Re s er v ed | Reserved, the reset value must be maintained
9: 8 EXTI 2[1: (00PA2 pin
01PB2 pin
10PC2 pin
117PD2 pin
7 Re s er v e d | Reservedthe reset value must be maintained
5: 4 EXTI1[1: (00PA1 pin
01PB1 pin
10PC1 pin
117PD1 pin
3:2 Re s er v ed | Reserved, the reset value must be maintained
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Bit field]|Name Description
1:0 EXTIO[1: (00PAO pin
01PBO pin
10PCO pin
117PDO0O pin

544AF1 ©xt ernal i nterrupt configuration r

Addr es s 0x 08
Reset value: 0O0x0000 OOOO

31 16
T T T T T T T T T T T T T T T
Reserved
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
T T T T T T T T
Reserved EXTI7_CFG[1:0] Reserved EXTI6_CFG[1:0] Reserved EXTI5_CFG[1:0] Reserved EXTI4_CFG[1:0]
1 1 1 1 1 1 1 1
™w ™ ™ ™
Bit field|Name Description
31:14 Res er v ed | Reserved, the reset value must be maintained
13:12 EXTI 7[1: (00PA7 pin

01PB7 pin
10PC7 pin
117PD7 pin

11:10 Re s er v ed | Reserved, the reset value must be maintained
9: 8 EXTI 6[1: (00PAG6 pin
01PB6 pin
10PC6 pin
11PD6 pin

7:6 Re s er v ed | Reserved, the reset value must be maintained
5: 4 EXTI5[1: (00PA5 pin
01PB5 pin
10PC5 pin
117PD5 pin

3:2 Re s er v ed | Reserved, the reset value must be maintained
1:0 EXTI 4] 1: (0O0PA4 pin
01PB4 pin
10PC4 pin
117PD4 pin

545AF1 O external I nterrupt configuratior

Addr es s O0x0C

Reset value: 0Ox0000 OOOO
12/651
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31 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 1 0
Reserved EXTI11_CFG[1:0] Reserved EXTI10_CFG[1:0] Reserved EXTI9_CFG[1:0] Reserved EXTI8_CFG[1:0]
Bit field]|Name Description
31:14 Re s er v ed | Reserved, the reset value must be maintained
13:12 EXTI 11[]1{00PA11 pin
01PB11 pin
10PC11 pin
117PD11 pin
11:10 Res er v ed | Reserved, the reset value musnintained
9: 8 EXTI 10[1J{00PA10 pin
01PB10 pin
10PC10 pin
117PD10 pin
Res er v ed | Reserved, the reset value must be maintained
c 4 EXTIO9[1: (00PA9 pin
01PB9 pin
10PC9 pin
11PD9 pin
3:2 Res er v ed | Reserved, theeset value must be maintained
: 0 EXTI 8[ 1: (00OPA8 pin
01PB8 pin
10PC8 pin
11PD8 pin
546 AF1 O external i nterrupt configurat
Addr es s O0x10
Reset val ue: 0x0000 OOOO
31 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved EXTI15_CFG[1:0] Reserved EXTI14_CFG[1:0] Reserved EXTI13_CFG[1:0] Reserved EXTI12_CFG[1:0]
Bit field]|Name Description
31:14 Re s er v ed | Reserved, the reset value must be maintained
13:12 EXTI 15[ 1]{00PA15 pin
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Bit field]|Name Descripti n

10PC15 pi

0
01PB15 pin
n
11PD15 pin

11:10 Re s er v ed | Reserved, the reset value must be maintained

9:8 EXTI 14[ 1{00PA14 pin
01PB14 pin
10PC14 pin
11PD14 pin

7:6 Re s er ved | Reserved, the reset value must be maintained

5: 4 EXTI 13[1{00PA13 pin
01PB13 pin
10PC13 pin
11PD13 pin

3:2 Re s er v ed | Reserved, the reset value must be maintained

1:0 EXTI 12[ 1J00PA12 pin
01PB12 pin
10PC12 pin
11PD12 pin

12/351

NSING Technologies Pte. Ltd.

Address: 20 Science Park, #03-15/16
Teleteck Park, East Wing, Singapore 117674
Email: sales@nsing com sg



e~

%

) NSING

6 Interrupts And Events

6INest ed

Features

>

>

Th

i n

vector

I N

terrupt

nsi

regi ster

T @ m.

ts
nest el

s g

Cort e

cl c

66 maskable interrupt -M4h annnteelrsr u(petx clliundeisnyg 16
16 programmabl e phiitoriintyer rewpetl spr(iuasr intgy )4;
Lodwantcey exception and interrupt handling;
Power management control;
| mpl ementation of system control regi sters;
e nested vector interrupt Controller (NVIC)
processingpaondes$ingi ent | ate interrupts. The
cluding core exceptions.
611SysTick calibration value register

The system tick ca80br atWhem tvlae usystsemi Xiedk me¢ vat kei s
of HCLK/8), 1ms time reference is generated.
612l nterrupt and exception vectors
Tab6le/ect or tabl e
B o Priority o
Position | Priority Name Description Address
type
- - - - Reserved 0x0000_0000
- -3 Fixed Reset Reset 0x0000_0004
Non-maskable interrupt. RCC clock
- -2 Fixed NMI security system (CSS) is connected 0x0000_0008
the NMI vector.
- -1 Fixed HardFault All types of errors (fault) 0x0000_000C
- 0 Settable | MemManage Memory management 0x0000_0010
Prefetch means failure. Memory
- 1 Settable | BusFault 0x0000_0014
access failed
- 2 Settable | UsageFault Undefined instruction or illegal staty ~ 0x0000_0018
0x0000_001C
- - = - Reserved
~0x0000_002B
System services invoked by SWI
- 3 Settable | SVCall . : 0x0000_002C
directives
- 4 Settable | DebugMonitor Debug monitor 0x0000_0030
- - - - Reserved 0x0000_0034
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B o Priority o
Position | Priority Name Description Address
type
System services that can be
- 5 Settable | PendSV 0x0000_0038
suspended
- 6 Settable | SysTick System tick timer 0x0000_003C
0 7 Settable | WWDG Windowtimer interrupt 0x0000_0040
Power supply voltage detection
1 8 Settable | PVD (PVD) interrupt connected to EXTI 0x0000_0044
line 16
RTC timestamp interrupt connected
2 9 Settable | RTC_TAMPER_STAMP ) 0x0000_0048
to EXTI line 19
Realtime clock (RTC) wake up
3 10 Settable | RTC_WKUP ) ) 0x0000_004C
interrupt connected to EXTI line 20
4 11 Settable | FLASH Flash global interrupt 0x0000_0050
Reset and clock control (RCC)
5 12 Settable | RCC . 0x0000_0054
interrupt
6 13 Settable | EXTIO EXTI line 0 interrupt 0x0000_0058
7 14 Settable | EXTI1 EXTI line 1 interrupt 0x0000_005C
8 15 Settable | EXTI2 EXTI line 2 interrupt 0x0000_0060
9 16 Settable | EXTI3 EXTI line 3 interrupt 0x0000_0064
10 17 Settable | EXTI4 EXTI line 4 interrupt 0x0000_0068
11 18 Settable | The DMA channel 1 DMA channel 1 global interrupt 0x0000_006C
12 19 Settable | The DMA channel 2 DMA channel 2 global interrupt 0x0000_0070
13 20 Settable | The DMA channel 3 DMA channel 3 global interrupt 0x0000_0074
14 21 Settable | The DMA channel 4 DMA channel 4 globainterrupt 0x0000_0078
15 22 Settable | The DMA channel 5 DMA channel 5 global interrupt 0x0000_007C
16 23 Settable | The DMA channel 6 DMA channel 6 global interrupt 0x0000_0080
17 24 Settable | The DMA channel 7 DMA channel 7 global interrupt 0x0000_0084
18 25 Settable | The DMA channel 8 DMA channel 8 global interrupt 0x0000_0088
19 26 Settable | ADC ADC global interrupt 0x0000_008C
20 27 Settable | USB_HP USB high priority interrupt 0x0000_0090
21 28 Settable | USB_LP USB low priority interrupt 0x0000_0094
COMP1/COMP2 interrupt connecte
22 29 Settable | COMP 0x0000_0098
to EXTI line 21/22
23 30 Settable | EXTI9_5 EXTI line [9:5] interrupt 0x0000_009C
24 31 Settable | TIM1_BRK TIM1 brake interrupt 0x0000_00A0
25 32 Settable | TIM1_UP TIM1 update interrupt 0x0000_00A4
TIM1 triggers and communication
26 33 Settable | TIM1_TRG_COM ) 0x0000_00A8
interrupt
27 34 Settable | TIM1_CC TIM1 capture comparison interrupt 0x0000_00AC
28 35 Settable | TIM2 TIM2 global interrupt 0x0000_00BO
29 36 Settable | TIM3 TIM3 globalinterrupt 0x0000_00B4
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Position | Priority Name Description Address
type
30 37 Settable | TIM4 TIM4 global interrupt 0x0000_00B8
31 38 Settable | I2C1_EV 12C1 event interrupt 0x0000_00BC
32 39 Settable | I2C1_ER 12C1 error interrupt 0x0000_00CO0
33 40 Settable | 12C2_EV 12C2 event interrupt 0x0000_00C4
34 41 Settable | 12C2_ER 12C2 error interrupt 0x0000_00C8
35 42 Settable | SPI1 SPI1 global interrupt 0x0000_00CC
36 43 Settable | SPI2 SPI2 global interrupt 0x0000_00D0
37 44 Settable | USART1 USART1 global interrupt 0x0000_00D4
38 45 Settable | USART2 USART?2 globalinterrupt 0x0000_00D8
39 46 Settable | USART3 USARTS3 global interrupt 0x0000_00DC
40 a7 Settable | EXTI15_10 EXTI line [15:10] interrupt 0x0000_00EO
RTC alarm interrupt connected to
41 48 Settable | RTC Alarm ) 0x0000_00E4
EXTI line 18
USB wake up failure interrupt
42 49 Settable | USBWKUP ) 0x0000_00ES8
connected to EXTI line 17
43 50 Settable | TIM8_BRK TIM8 brake failure 0x0000_00EC
44 51 Settable | TIM8_UP TIM8 update interrupt 0x0000_00F0
TIM8 triggers and communication
45 52 Settable | TIM8_TRG_COM ) 0x0000_00F4
interrupt
46 53 Settable | TIM8_CC TIM8 capture comparison interrupt 0x0000_0O0F8
47 54 Settable | UART4 UART4 global interrupt 0x0000_0OO0FC
48 55 Settable | UARTS5 UARTS global interrupt 0x0000_0100
49 56 Settable | LPUART LPUART global interrupt 0x0000_0104
50 57 Settable | TIM5 TIMS5 global interrupt 0x0000_0108
51 58 Settable | TIM6 TIM6 global interrupt 0x0000_0118
52 59 Settable | TIM7 TIM7 global interrupt 0x0000_011C
53 60 Settable | CAN_TX CAN send interrupt 0x0000_0120
54 61 Settable | CAN_RXO CAN receives Onterrupt 0x0000_0124
55 62 Settable | CAN_RX1 CAN receive 1 interrupt 0x0000_0128
56 63 Settable | CAN_SCE CAN SCE interrupt 0x0000_012C
LPUART wake up interrupt
57 64 Settable | LPUART_WKUP ) 0x0000_0130
connected to EXTI line 23
LPTIM wake up interrupt connected
58 65 Settable | LPTIM_WKUP ] 0x0000_0134
to EXTI line 24
LCD global interrupt connected to
59 66 Settable | LCD ) 0x0000_0138
EXTI line 26
60 67 Settable | SAC SAC global interrupt 0x0000_013C
61 68 Settable | MMU MMU golbal interrupt 0x0000_0140
62 69 Settable | Reserved Reserved 0x0000_0144
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» o Priority .
Position | Priority Name Description Address
type
63 70 Settable | RAMC_PERR RAM verification error interrupt 0x0000_0148
64 71 Settable | TIM9 TIM9 global interrupt 0x0000_014C
65 72 Settable | UCDR UCDR error interrupt 0x0000_0150
6.2Ext er nal I nterr EXTéyent controll er

621l ntroducti on

The external interrupt/ event controller contains 27
i nput Il ine can be independently configured with pul
nsing edge, falling edge or double edge, which can
state Iine in the pending register can be cleared by

6.22Mai n features

The mat mr éd® of EXTI controller are as foll ows:
A Support 27 software interrupt/event requests.
A Ilnterrupts/events corresponding to each input | ine
A Each interrupt line has an independent state bit.
A Supporsefor pehding input types.
A 3 trigger events are supported: rising edge, fall
A Can wake up to exit low power mode.
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Fig6titEexternal interrupt/event controller bloclk
AMBA APB BUS
peripheral interface [ 4—— PCLK2
32 32 32 32 32
Falling edge Rising edﬁe i(:gl\’?ll?pr)? Request td Interrupt
triggers triggers the :
confi%%ration congf?guration event suspend mas_klng
register register register register register
A
27 27 27 27 27 Connect the NVIC
: interrupt controller
27

_h Pulse >
Input []— Edge detection circ+ [/ ) 7 generator

27 27 27

Event

masking

register
623Functional description
EXTI contains 27 interrupts, 16 from I /O pins and
interrupt channel of the external interrupt &éetctoll
nsing edge, falling edge, or double edge trigger ev

and EXTI _FT_CFG, and write "1° to the corresponding
interrupt requesetsri Wgpen popaesty kesgdetect edueosnt t he
is generated and the corresponding pending bigt sit®erse

clears the interrupt request

To generdthe ewenmtesponding event | ine must be config
detection polarity, set up the rise/fall edgditriodage
the event maskingruptgiseguedtos.al Woewn imtmr eset edge C
pul se is generated and the corresponding pending bit
In addition, interrupt/event requests cantalrsephe eqyec

register.
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0]
5
—
0]
—
—

A Har dwar upt configuration, select and confi

E Confi e mask bit (EXTI _|I MASK) for 27 inter

E Confi
contr

enable and mask bits of the NVIC
that the requests in the 27 interrt

0]

g h

E Configure the selected disconnekGiaomd tEXTlgeRT cOR
g h
0 S

o

A Hardware event coinfeguasateweant Sedwercae27ad required
E Configure the mask bit (EXTI _EMASK) for 27 event

E Configure the trigger configuration bits for the

A Software interrupt/ event croenfiinguerrartuipotn/,e vseenlte clti n2e7s
E Configure 27 interrupt/event |line mask bits (EXT
E Configure the request bit of the software interr
624EXTI | ine i mage
Fi g62External interrupt generic |/ O image
EXTI0_CFJ3:0] Control EXTI1_CFE3:0] Control EXTI2_CFE3:0] Control EXTI3_CFJ3:0] Control
PAO||—b PA1||—>\L PA2||—D£ F’A3||—§£
AFIO_EXTI_CFG]. Feo EXTIO Pe EXTI1 Pe EXTI2 PEs EXTI3
Register P [J—b P [— O s [—
Poo [J—) por [ roe [ P [—H
EXTI12_CFJ3:0] Control EXTI13 CF@3:0] Control EXTI14_CFJ3:0] Control EXTI15 CFE3:0] Control
pa2 [J—H PAL3 D—}J' PAL4 D_;{ PALS [ }—
per2 [ J—M PBI3 [ }—) PBL4 [J—) PB15 [ }—)
AFIO_EXTI_CF4 ﬂ&Z ﬂl’S w EXTI15
Register pc2 [J—M pcL3 [ }—> pa4 [J— pais [ }—H
po12 [ 1—H Po13 [ —H PD14 [ }—» PD15 [ }—
To configure external interrupts/events on the GPIO
first. Universal | / O ports are connect edntnecltd oex tmeor
the other 11 EXTI l ines is as foll ows:
A EXTI line 16 is connected to the PVD outoput
A EXTI line 17 is connected to the USB wake up event
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A EXTI line
A EXTI line
A EXTiiné 20
A EXTI line
A EXTI line
A EXTI line
A EXTI line
A EXTIline 25
A EXTI line
63E XTI
EXTI base

18
19
i s
21
22
23
214
i

26

connected

S

S

S

S

S

S

S

addr ess:

connected
connected
to

connected

connected

connected

connected

Reserved

to

t

h e

commeetredpto

regi sters

0x40010400
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631EXTI registers overview

Tab82EXTI register overview

omet | regser |&|8[2|8]x5][&]0|z]]s]a]=][a]a]s][a]a]=]z]g]a][a]o]=][~]e]|]]]~][~]°
w0
Cls
EXTI_IMASK ol IMASK[24:0]
000h Reserved <§_( §
@
Reset Value 0 O‘O‘0‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O
©
N
X [ ©
EXTI_EMASK 2l EMASK[24:0]
004h Reserved E o
@
Reset Value 0 0)O)O‘0‘0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘O‘O‘OIOIO‘O‘OIOIOIO‘O
©
N
el=
EXTI_RT_CFC| ol g RT_CFG[24:0]
008h Reserved ! 2
Ele
Reset Value 0 OFP‘O‘O‘O‘O‘O‘O‘0‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O
©
N
Ql=
EXTI_FT_CFG| ol g FT_CFG[24:0]
00Ch Reserved e 2
[T
@
Reset Value 0 OFP‘O‘O‘O‘O‘O‘O‘0‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O
[{=]
wlg
EXTI_SWIE |2 SWIE[24:0]
010h Reserved n| @
@
Reset Value 0 0 0 0 0|0 0 o]0 0 0 0 0|0 0 0 0o|oO0 0 0 0 0|0 0 0 0
© < o N I o (<)) ee) ~ o wn < l32] N - o
Slgle|8|a8|8|8|z|a|a8|a|a|ala|ala|a|8|8|a|8|e|g|8|a|a|8
EXTI_PEND zlz|lzl|lz|z|z|2z|2z|2|z|z|z|2|2|2|2|2|8|&G|G|G|\G|C|&|&|&|&
014h Reserved c|glala|e|a|a|ala|e|e|a|alala|a|a|a|alajajaja|alalale
@
Reset Value 0 ocojojofofojojo|jofofojojojofofojo|jofofjojojojofofojo
EXTI_TS_SEL| TSSEL[3:0]
018h Reserved
Reset Value 0 I 0 I 0 ‘ 0
632EXTI interrupt mask register (EXTI _1N
Address offset: 0x00
Reset value: 0x0000 00O0O
31 27 26 25 24 23 22 21 20 19 18 17 16
T T T T
Reserved IMASK26| Reserved [IMASK24|IMASK23|[IMASK22|IMASK21|IMASK20|IMASK19|IMASKI18|IMASK17|IMASK16
1 L 1 L
rw w w w rw w w w w ™w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IMASKI5({IMASK14|IMASKI13|IMASKI12|IMASK11|IMASK10| IMASKY9 | IMASKS | IMASK7 | IMASKG6 | IMASKS | IMASK4 | IMASK3 | IMASK2 | IMASK1 | IMASKO

w w w w w w w w Iw w Iw v w w w w
Bit Field |Name Description
31:27 Re s er v e ( Reserved, the reset value must be maintained
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Bit Field |Name Description
26 | MASK26 |I nterrupt mask on | ine 26
0: Masking the interrupt requests fr
1: Not masking the interrupt request
25 ReservedReservedt he r esuestt Wwel umaai nt ai ned.
24:0 I MAS KX I nterrupt mals,kl ,0, Bé e, X4 x i s
0: Masking the interrupt requests fr
1: Not masking the interrupt request
6.3.3EXTI event mask register (EXTI _EMASK)
Address offset 0x00
Reset valOwen:0 0x0000
31 27 26 25 24 23 22 21 20 19 18 17 16
Reserved [EMASK26| Reserved [EMASK24EMASK23EMASK22EMASK2 [EMASK20EMASK19EMASK1§EMASK17EMASK1
w w w w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
[EMASKI1S5EMASKI4EMASKI3EMASKI2EMASKII[EMASKI10 EMASK9 | EMASKS |[EMASK7 | EMASKG6 | EMASKS | EMASK4 | EMASK3 | EMASK2 | EMASK1|EMASKO
rw rw rw rw rw rw rw w w rw rw rw rw rw rw ™w
Bit Field |Name Description
31: 27 ReserveqReservedt he reset value must be maint ai
26 EMASK26 |[Event mask on | ine 26
0: Masking the event requests from |
1: Not masking the event requests fr
25 ReservedqReservedt hevaltset must be maintained.
24:0 EMAS K x Event mask Oonl,I2i,nBeé 2x3(,x2 4i s
0: Masking the event requests from |
1: Not masking the event requests for
634EXTI rising edge trigger configuratic
Address offset 0x00
Reset value: 0x0000 0O0O0O
31 27 26 25 24 23 22 21 20 19 18 17 16
' Reserved. ' RT | pocored| BT RT RT RT RT RT RT RT RT
eserve _CFG26 | NESeIVed ) cFG24 | CFG23 | CFG22 | CFG21 | CFG20 | CFG19| CFGIS | CFG17| CFGl6
rw w w rw w ™w ™w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RT RT RT RT RT RT RT RT RT RT RT RT RT RT RT RT
_CFGIS | CFGl4 | CFGI3 | CFGl2 | CFGLl | CFGLO| CFG9 | CFG8 | CFG7 | CFG6 | CFGS | CFG4 | CFG3 | CFG2 | _CFGl | _CFGO
w rw w w w rw w w w rw w w w nw w o
Bit Field |Name Description
31:27 ReserveqReservedt he reset value must be maintai
26 RT_CFG26The rising edge on |ine 26 triggers
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Bit Field |Name Description

0: Disable rising edge tribgeei g8¢g. (i
1: Enable rising edge triggering (in

25 ReserveqReservedt he reset value must be maintai
24:0 RT_CFGx |[The rising edge on |line @,1r2gBérs, g

0: Di sablerirpggengngdgéenterrupts and

1: Enable rising edge triggering (in

635EXTI falling edge trigger configurati

Address offset: Ox00O0
Reset val ue: Ox0000 0O0O0O

31 27 26 25 24 23 22 21 20 19 18 17 16
T T T T
Reserved FT_CFG2d Reserved FT CFG24FT CFG23FT CFG22FT CFG2IFT CFG2(FT CFGI9FT CFGI + T CFGLFT _CFGI
I I I 1
™w ™w w w ™w w w w ™w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FT CFGISFT_CFGI4FT _CFGI3FT CFGI2FT CFGIIFT CFGIQFT CFG9|FT_CFGS8|FT_CFG7|FT_CFG6|FT_CFGS|FT_CFG4|FT_CFG3|FT_CFG2(FT_CFGI|FT_CFGO

rw rw rw rw rw rw w rw rw rw w rw rw rw 1w rw

Bit Field |Name Description

31: 27 ReservedqReservedt he reset value must be maintai

26 FT_CFG2¢The falling edge on |Iine 26 triggerg
0: Di sable falling edge triggering (
1: Enabl e fall(iimdgeedaettsr iaggereivreqat s

25 ReservedqReserredt he reset value must be maintai

24:0 FT_CFGx |The falling edge on | ine Ox, 1t,r2,gpgéer 3s,
0: Disable falling edge tnpggeting §
1: Enable falling edge triggering (i

636EXTI software interrupt event regi ste

Address offset: 0x00
Reset value: 0O0x0000 OOOO

31 27 26 25 24 23 22 21 20 19 18 17 16
T T T T
Reserved SWIE26 | Reserved | SWIE24 | SWIE23 | SWIE22 | SWIE21 | SWIE20 | SWIE19 | SWIEL8 | SWIE17 | SWIE16
L L | L
rc_wl rc wl rc_wl rc wl rc_wl rc_wl rc_wl rc_wl rc_ wl rc_wl
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SWIELS | SWIE14 | SWIEL3 | SWIEL2 | SWIELL | SWIELIO | SWIE9 | SWIER | SWIE7 | SWIE6 | SWIES | SWIE4 | SWIE3 | SWIE2 | SWIEI SWIEO

rc_wl rc_wl rc_wl rc_wl rc_wl rc wl rc_wl rc_wl rcwl rc wl rc_wl e wl rc wl e wl rc wl rc_wl
Bit Field |Name Description
31:27 Reser ve(Reservedt he r enuett Wwal umai nt ai ned.
26 SWI E26 Software interrupt on |line 26
When the bit is' o ', writing "1 S €
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Bit Field |Name Description

this interrupt is allowed in EXTI _I1N
generated.
Note: Theschbearedntd 'O by writing
EXTI _PEND.

25 ReservedqReservedt he reset value must be maintai
24:0 SWI Ex Software interO,ulp,t2,opné 2A3,n2e4 x. (x is
When the bit is' 0 ', pvernidtiinngg b'ilt' isne
this interrupt is allowed in EXTI _IN

gener at ed.
Not e: This bit can be c¢cleared to 'O
EXTI _PEND.

6.3.7TEXTI pending register (EXTI _PEND)

Addroefsfsset : 0x00
Reset val ue: Ox0000 0O0O0O

31 27 26 25 24 23 22 21 20 19 18 17 16
T T T T
Reserved PEND26 | Reserved | PEND24 | PEND23 | PEND22 | PEND21 | PEND20 | PEND19 | PENDI8 | PEND17 | PENDI16
L L | |
re_wl re_wl re_wl re_wl re_wl re_wl re_wl re_wl re_wl re_wl
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PENDI5 | PEND14 | PENDI13 | PENDI2 | PENDI1 | PENDIO | PEND9 | PENDS8 | PEND7 | PEND6 | PENDS | PEND4 | PEND3 | PEND2 | PENDI | PENDO

rc_wl rc_wl re_wl rc_wl rc_wl rc_wl rc wl rc_wl re_wl re_wl rc_wl rc_wl re_wl re wl rc_wl rc_wl

Bit Field |Name Description
31: 27 ReservedReservredt he reset value must be maintai
26 PEND26 Pending bit on |line 26
0: No pending request has occurred
1: A pending trigger request occurre

This bi'tl'i swhseent & osel ected edge trug
l'ine. I't can be cleared by writimedgyt
detection.

25 ReservedReserredt he reset value must be maintai
24:0 P END X Pendiog bin®, X, 2(Béi2s8, 24
0: No pending request has occurred
1: A pending trigger request occurre
This bit is set to '1' when a selraat
l'ine. I't can be clearedaghygwtihtei po g &

detection.

638EXTI ti mestamp trigger source select

Address offset: Ox00O0
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Reset value: 0x0000 0O0O0O
31 16
Reserved

15 4 3 0
Reserved TSSEL[3:0]

Bit Field |Name Description

31: 4 ReservedqReserved The reset value must be maintai

3:0 TSSEL[ 3{Select the external interrupt input
0000: Select EXTIO as the trigger s
0001: Select EXTI1 as the trigger s
1111: Select EXTté5fas the trmggeamp

13651

NSING Technologies Pte. Ltd.

Address: 20 Science Park, #03-15/16
Teleteck Park, East Wing, Singapore 117674
Email: sales@nsing com sg

s g



Ay,

"?: NSING nNsi.e@®@m. sg

7 DMA controller

711 nt roducti on

The DMA controller can access toPtBaldryd 5SARBIB. sDMA eGal
controlled by CPU to perform fast dcacot naf i ngouwr eamhe notn , f rd
transferred without CPU intervention. Thus, CPU can
system power consumption.

MCW main backlagre -LiIAHBa bmis! tsit r vy otbd me awibh B mead u BMA and

core can access different slaves in parallel or same
DMA controller has 8 |l ogic channels. Each | ogic chan
peripherals. Interomltarbofterfcemenol BMAhehgmnel s.

7.2Mai n features

DMA main features:
8 DMA channels which can be configured independent

Each DMA channel supports hardware requests and s
software.

Each DMAhaisaneel cated software priority | evel ( DM/
to 4 levels of priority) which can be configuked i
further compare hardwar e ifnidnead (pcrhiaonrnietly n(u nobweerr) itno
higher priority).

Configurable source and destination size. Address
Configurable circular transfer mode for each <chanrt

Each channel has g% iamdle pennt ceamrtu pavse (tTrfalnasf er & ompl e
1 gl obal interrupt flag (set by 1l ogical OR of 3 e\

., Support three transiele moypes-tM@imoeclyhar al Medmedmopreyr.i pt
Access toshaVegs5 RARHB8sh, SRAM, ADC, APB1 and APB2.

Configurable data transmit number (0~65535).
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73Bl ock di agram

Fi gdteMA bl ock diagram

Flash
Interface
controller

I /<—> CortexM4F
2 »{ Bridgel g
< P Bridge2 Qc:g
> 122 D DA
\4 >

Arbiter

DMA requests

A 4

APB1

ik

AHB slave
device

il

DMA requests

A 4

74Function description

DMA control IEeM4 Fancdo r@edresthsaypseee m data bus. When CPU an
target (RAM or peripheral) at the same ti me, DMA r e
sever al cycles, and the bus arbiter will emeasntf dirarhfc «
system bus (memory or peripheral) bandwidth.

741DMA operation

A DMA request can be triggered by hardware peripher a
according to the priority rloenvetlheofs otuhrec ec haadndnreels.s Tahcec
tr aradfderess and bit width, and then the read data i s
the controller calcul ates the numbderre sosf arnedmatihnei ndge sttri
of t htransfare x t
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Each datAmansfer consists of three operations:

A Dat a aeternaire she source address (DMA_PADDRx or DMA_MADDRX) according tdrémesfer
direction and read data from the source address

A Daat st deteeminethe destination address (DMA_PADDRx or DMA_MADDRX) according timghsfer
direction and store the read data into the destination address space

A Calculate the number of outstandi n®PMAp @XNUMans egpe
and update the source and destination addresses of

742Channel priority and arbitration

The DMA uses an arbitration strategy to handle mul't

channel il epriogrtamenachannel control regi ster (DMA_CLEH
4 | evels of priority:

E Very high priority

E High priority

E Medium priority

E Low priority

By default, channel with | ower index has higher pric
For memory tsd emgnbaréyr attriaomm i s carried on after 4 tra

For transfer ralrdbtigagd atto omeriispltamry,i erde on after each

743DMA channel s and number of transfers

Each channel can perform DMWMAgt sarsf et Hlédteweserectiie eq
address. The number of data transferred by DMA is pr
DMA_TXNUM register is decremented after each transf e

744Pr ogrammabl e data bdtemwdiddms al i gnmer

Peripheral and memory transbed dadawhbird, wiwthi khsepampo b
DMA_CHCFGx. PSI ZE and DMA_CHCFGx. MSI ZE.

When DMA_ CHCFGx.PSI ZE and DMA_CHCFGx. MSI ZE are diffe
t o Ttahb@lé el ow.
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Tab#lPr ogrammabl e data width and endian operation
Source Destina|Number
width tion of Source: Transfer operations Destination:
(bit) width |transfer| Address/data (R: Read, W: Write) Address / data
(bit) (bit)
0x0 /B0 1: R BO [7:0] @0x0, W BO [7:0] @0x0 0x0/BO
8 8 4 0x1/B1 2: R B1[7:0] @0x1, W B1 [7:0] @0x1 0x1/B1
0x2 / B2 3: R B2 [7:0] @0x2, W B2 [7:0] @0x2 0x2 /B2
0x3 /B3 4: R B3 [7:0] @0x3, W B3 [7:0] @0x3 0x3/B3
0x0 / BO 1: R BO [7:0] @0x0, W 00BO [15:0] @0x0 0x0 / 00BO
8 16 4 0x1/B1 2: R B1[7:0] @0x1, W 00B1 [15:0] @0x2 0x2 /00B1
0x2 /B2 3: R B2 [7:0] @0x2, W 00B2 [15:0] @Ox4 0x4 / 00B2
0x3 /B3 4: R B3 [7:0] @0x3, W 00B3 [15:0] @0x6 0x6 / 00B3
0x0 / BO 1: R BO [7:0] @0x0, W 000000B0 [31:0] @0x0 0x0 / 000000B0
o - . 0x1/B1 2: R B1 [7:0] @0x1, W 000000B1 [31:0] @0x4 0x4 / 000000B1
0x2 /B2 3: R B2 [7:0] @0x2, W 000000B2 [31:0] @0x8 0x8 / 000000B2
0x3 /B3 4: R B3 [7:0] @0x3, W 000000B3 [31:0] @0xC 0xC / 000000B3
0x0/ B1BO 1: R B1BO [15:0] @0x0, W BO [7:0] @0x0 0x0/ BO
0x2 /B3B2 2: R B3B2 [15:0] @0x2, W B2 [7:0] @0x1 0x1/B2
16 8 4 0x4 / B5B4 3: R B5B4 [15:0] @0x4, W B4 [7:0] @0x2 0x2 / B4
0x6 / B7B6 4: R B7B6 [15:0] @0x6, W B6 [7:0] @0x3 0x3 / B6
0x0/ B1BO 1: R B1BO [15:0] @0x0, W B1BO0 [15:0] @0x0 0x0/B1B0
16 16 4 0x2 / B3B2 2: R B3B2 [15:0] @0x2, W B3B2 [15:0] @0x2 0x2 / B3B2
0x4 /B5B4 3: R B5B4 [15:0] @0x4, W B5B4 [15:0] @0x4 Ox4 / B5B4
0x6 / B7B6 4: R B7B6 [15:0] @0x6, W B7B6 [15:0] @0x6 Ox6 / B7B6
0x0/B1BO  |1: R B1BO [15:0] @0x0, W 0000B1BO [31:0] @0x0 0x0 / 0000B1B0O
16 32 4 0x2 /B3B2 2: R B3B2 [15:0] @0x2, W 0000B3B2 [31:0] @0x4 0x4 / 0000B3B2
Ox4 / B5B4  [3: R B5B4 [15:0] @0x4, W 0000B5B4 [31:0] @0x8 0x8 / 0000B5B4
0x6/B7B6  |4: R B7B6 [15:0] @0x6, W 0000B7B6 [31:0] @0XC 0xC / 0000B7B6
0x0/B3B2B1B0 [1: R B3B2B1B0 [31:0] @0x0, W B0 [7:0] @0x0 0x0/ BO
32 8 4 0x4 / B7TB6B5B4 2: R B7B6B5B4 [31:0] @0x4, W B4 [7:0] @0x1 Ox1 /B4
0x8 / BBBAB9BS (3: R BBBAB9B8 [31:0] @0x8, W B8 [7:0] @0x2 0x2 /B8
0xC / BFBEBDBC4: R BFBEBDBC [31:0] @0xC, W BC [7:0] @0x3 0x3/BC
0x0/B3B2B1B0 [1: R B3B2B1B0 [31:0] @0x0, W B1BO0 [15:0] @0x0 0x0/B1B0
32 16 4 0x4 / B7TB6B5B4 [2: R B7B6B5B4 [31:0] @0x4, W B5B4 [15:0] @0x2 0x2 / B5B4
0x8 / BBBAB9BS (3: R BBBAB9B8 [31:0] @0x8, W B9B8 [15:0] @0x4 Ox4 / BO9B8
0xC / BFBEBDBC4: R BFBEBDBC][31:0] @0xC, W BDBC [15:0] @0x6 0x6 / BDBC
0x0/ B3B2B1B0 [1: R B3B2B1BO0 [31:0] @0x0, VB3B2B1B0[31:0] @0x0 0x0 / B3B2B1BO
32 32 4 0x4 / B7TB6B5B4 2: R B7B6B5B4 [31:0] @0x4, VB7B6B5B4[31:0] @0x4 0x4 / B7TB6B5B4
0x8 / BBBAB9BS8 (3: RBBBAB9BS8 [31:0] @0x8, W BBBAB9BS [31:0] @0x8 | 0x8 / BBBAB9BS
0xC / BFBEBDBCW: R BFBEBDBC [31:0] @0xC, W BFBEBDBC [31:0] @0x({ OxC / BFBEBDBC
Notice:
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DMA al ways pbowvsddafalt o3RWDATA[ 31: 0] M ShmEtEt esrt | WH a ff
destination size settiwng df opedavioa)sufgher HWDBAYAE B b :
as foll ow:

When source size is smaller than destination si ze
duptesait to be 32 bits. E.g., source is 8 Iiets d:
data with O to make it 16 bit sbian dd abteac oOnxe0 005x50 005055, 5
HWDATA[ 31:0]; (i8dbdestihreat iDMA wii2é ol y pad sour ce
When source size is | arger or equal to destinatior
32 bits data. E.g., source data is 8 bitasidattéd b6kl
0x2345, then HWDATA[31:0] = 0x2345_ 2345,

This guarantees peripheral s tdheatemoatley Bwp porrntomwoandd ¢
move to the place we want withloaxXtmgaiki tas® gi8.sd .¢ 00 bpdc

a BRt address boundary, the source size shouddded se
with 0.
745Per i pheral / Memory address incrementat

DMA_CHCFGx. PI NC and DMAp e CHtCiFVGex|. yM I dNCn trreol whet her t he
address areiaoabmedti modet oThe software cannotr(can

A In auteincrement mode, the next address to be transferred is automaticedigsed according to the data bit
width (1, 2 or 4) after each transfer. The address of the first transfer is stored in DMA_PADDRX or
DMA_MADDRX registet

A In fixed mode, the address is always fixed to the

At the end of transfer (i.e. thinsfer count changes to 0), different processes will be carried out according to whether
the current work is under circular mode or.not

A In acyclic mode, DMA stops after the transfer s
tramsrfwember in the DMA_TXNUMx register with the DN

A In circular mode, at the end of a transfer, t he
reloaded to its initial value, andedihet eurwiglmd alng
to the initial base address set by the DMA_PADDRX

746Channel configuration procedure

The detail confiduration flow is as below

1. Configure interrupt mask bits, 1: enable interrupt
2. Configure channel peripheral address and memory ac
3. Configure channel priority, O0: |l owest, 3: highest.
4. Configure peripheral and memory address increment.
5. Configure channel transfer block size.
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6. |f necessary, denfigure circular mo

7. 1 f it is memory to memo(MNpteonfbguooaf MGEMR MEBMAOUe
needs to set corresponding channel select value tc

8 Repeat step 1~8 on channel 1~8 and finally.
9. Enabl e corresponding channel
| f software is used to serve interrupt, soft warredmus

(software needs to write 1 to inter rBeforeentblezimnnelllalear |

interrupts caresponding to the channel should be cleared

I f the interrupt is transfer complete interraphel sof
transformation is done.

NotTeh.e configuration and enalml ifd@shf oDMANmBRIAMbot h b

747F1 ow contr ol

Three major flow controls are supported:

Memory to memory

5

Memory to peripheral

5

., Peripheral to memory
FIl ow control is controlled by two register bits in e
contr ol source/ destination and direction of DMA char

Tab?d2F1 ow contr ol tabl e

DMA_CHCFGx. MENDMA_CHCFGxXx| Sour (Destin Transfer
AHB read to AHB
1 X Me mor Memor
back2tbraacnks f er
AHB
) AHB read to AHB w
Perip
0 1 Me mo r
APB . .
] AHB r eARBlwrtiot e, si n
Perip
AHB
. AHB read to AHB w
Perip
0 0 Me mor
APB
) APBr ead to AHB wri
Perip
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748Ci rcul ar mo d e

The circular mode is used to process <circular buffe
The DMA_CHCFGx. CIRC is used to enable this function.
to be thaoneshesred it will automatically be restored
the DMA operation wil!/l continue.

I f the user wants to turn off the <circular mode, t h

DMA chamadaethem write 0O to DMA_CHCFGx. ClIRC (when DMA
DMA_CHCFGx register cannot be rewritten).

749Error management

DMA access to a reserved address area willtraagdsreonDMA
flag is set, and the hardware automatically clears t|
the channel oper atoneeafror stndapeppeaed.ptl fentatbd e bit i s se
interrupt will be generated.

74101 nrtreupt

, Transfer complete interrupt:
An interrupt is generated when channel data trans:
its dedicated interrupt, interrupt maskwhemtirmtlptan
flag clear bit is set.

Half transfer interrupt:

An interrupt is generated when half of the clhannel
has its dedicated interrupt, i mterrupt wmaskemsobirt
interrupt flag clear bit is set.

T r a nesrér mterrupt:

An interrupt is generated when bus returned error
interrupt, interruptatmashidontmalerangti statmusptbi ¢
bit is set.

Tabd3d®MA interrupt request

Interrupt event Event flag bit Enable control bit
Half transfer HTXF HTXIE
Transfer complete TXCF TXCIE
Transfererror ERRF ERRIE

7411DMA request mapping

Totally there are 63 DMA requests from al/l the peri|
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can be used to select which DMA r etqaubelset bilso wnasphpoewd tt
scheme ofOoDMAr rplmereaslt s t g [ODOMPMA ccohnatnrnoel | Ise. r

Not e:

1. Different DMA channels cannot use the same reques
triggered if multiple channels are enabl ed

2. WheDhMA i s s et -oteanomemanmoyde, t he DMA request source m
peripheral reqguest source within the system.

Tab74DMA request mapping

DMAr equestsessg Peripheral D
Sel = 0 ADC_DMA
Sel = 1 USART1 _TX
Sel = 2 USART1_RX
Sel = 3 USART2 _TX
Sel = 4 USART2_RX
Sel = 5 USART3_TX
Sel = 6 USART3_RX
Sel = 7 UART4 _TX
Sel = 8 UART4 _RX
Sel = 9 UARTS5_TX
Sel = 10 UARTS5 _RX
Sel = 11 LPUART_TX
Sel = 12 LPUART_RX
Sel = 13 SPI'1_TX
Sel = 14 SPI 1 _RX
Sel = 15 SPI 2_TX
Sel = 16 SPI 2_RX
Sel = 17 1 2C1_TX
Sel = 18 | 2C1_RX
Sel = 19 1 2C2_TX
Sel = 20 | 2C2_RX
Sel = 21 DAC
Sel = 22 Tl M1 _CH1
Sel = 23 TI M1 _CH2
Sel = 24 Tl M1 _CHS3
Sel = 25 Tl M1_CH4
Sel = 26 TI M1_COM
Sel = 27 TI M1 _UP
Sel = 28 TI M1 _TRI G
Sel = 29 TI M2_CH1
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DMAr equestsessg Peripheral D
Sel = 30 TI M2_CH2
Sel = 31 TI M2 _CHS3
Sel = 32 Tl M2 _CH4
Sel = 33 TI M2 _UP
Sel = 34 Tl M3_CH1
Sel = 35 Tl M3_CHS3
Sel = 36 Tl M3_CH4
Sel = 37 Tl M3 _UP
Sel = 38 TI M3_TRI G
Sel = 39 TI M4 _CH1
Sel = 40 TI M4 _CH2
Sel = 41 TI M4 _CH3
Sel = 42 TI M4 _UP
Sel = 43 TI M5 _CH1
Sel = 44 Tl M5 _CH2
Sel = 45 Tl M5 _CH3
Sel = 46 Tl M5 _CH4
Sel = 47 TI M5 _UP
Sel = 48 Tl M5 _TRI G
Sel = 49 Tl M6
Sel = 50 TI M7
Sel = 51 Tl M8 _CH1
Sel = 52 TI M8 _CH2
Sel = 53 Tl M8 _CHS3
Sel = 54 TI M8 _CH4
Sel = 55 TI M8 _COM
Sel = 56 TI M8 _UP
Sel = 57 Tl M8 _TRI G
Sel = 58 Tl M9 _CH1
Sel = 59 TI M9 _TRI G
Sel = 60 TI M9 _CH3
Sel = 61 TI M9_CH4
Sel = 62 TI M9 _UP
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75DMA regl sters
7.5.1DMA regovetren ew
Tab?5DMA regivetrei ew
oiise] _Regster [ B[ 2[R R[N Q[R[I[RIN[R[R[B[a[S[a]a]]a[S[a[S]o]o][~[o[o][[o][~][=]o
Tl (ElglalalclelelelElelelelsldld(a(C|g|elaels|e|(d|d|e|d|(a|T
DMAINTSTS |E [ X | Qo | (X | Ol | (X |O0o|lm|x (X |0l |XO|lo||X|O0(o|(X|O0(mo|x|[X|O|m
o GlE|R|le|b|E|R|e|f|E(R|ae|d|E|R|a|b|E|&|a|d|E|R|a|d|E|X|a|dG|E|&]|a
ResetValue [0 [0 |o|o[o|o|ofoJofofofofofof[of[ofofofo[of[ofJoJo|o|ofJofo]ofo]o[o]o
TR (ElElalalcleleleltlelelelldla(al(e|elelelT|d|d|d|c|d|(a(T
I X(o|lo|Z[(X|O|loa|Z(X|Oo|loa|E|X|Oo|lo | |X|Ooln|XZ|X|O|lo|X|X|Oo|o|X|X|O|o
DMAINTCLR | |E (X |2 ||| X |2l X|2|l|lE|X|2|x|E(X|2||E|X|2|x|E|X|2|xx|E|X|2
004h U|lxlk|l0o|lWw|[Z|F|lO|lW|(Z|F|O|W|Z|F|O|W|Z|F[O|lW|Z|F|[O|W|Z|F|O|W|Z|K|O
olojlo|J]o|]O|l]Oo]J]O|J]O|J|O|J]O|]O|J]O|J]O|J]O|J]O|J]O|]O|J]O|J]O|J]O|J]O|J]O|J]O|J]O|J]O[O|J]O|J]O|[|O]JO]|]O|O
Resetvalue [0 Jo|o|oJo|oJoJoJoJoJoJofofo[of[o]ofo[ofof[of[o[oJo|o|o[o]o]o]o[o]o
=T = 5 5 N
e~ — — w | wf=z
35| T T o|2|2lg|lz|z|x|o|E
008h DMA_CHCFGL Reserved g 50 N N g E % o 5 E % 8
u| ] 0
S| a = o
Reset Value o{oJofJoJoJoJoJoJoJoJoJoJoJo]o
o0CH PMA_TXNUML R g | NDTX[15:0]
Reset Value eserve [0JoJoJoJoJoJoJo]oJoJoJoJoJoJo]o
010n-2MA_PADDR1 ADDR[31.0]
| Resetvaue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
0140 2MA_MADDRL ADDR[31.0]
| Resetvaue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o
DMA_CHSEL1 CH_SEL[5:0]
018h Reset Value IREsEREE o|l|OoOf[fO|JO|O]|O
=T = 5 5 N
e~ — — w | wf=z
2| 32| @ T |2|2|8|x|z|x|c|a
o1ch PMA-CHCFG2 Reserved S 50 N N g z|o|8|&|IEIXI|G
u| ] o
S| a = o
Reset Value o{oJof[oJoJoJoJoJoJoJoJoJoJo]o
0200 PMA_TXNUM2 R g NDTX[15:0]
[ Reset Value eserve [0JoJoJoJoJoJoJo]JoJoJoJoJoJoJo]o
024n.2MA_PADDR2 ADDR[31.0]
| Resetvaue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
0280 PMA_MADDR2 ADDR[31:0]
| Resetvalue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o
02Ch DMA_CHSEL2 R g CH_SEL[5:0]
Reset Value eserve 0JoJoJoJo]o
=T = 5 5 N
e~ — — w | wf=z
2| 55| @ T (2|28 |x|z|x|c|a
030n| PMA-CHCFG3 Reserved Sl 38° N N § Z|o|o|8|EIX|3
u| 9] ]
S| a = o
Reset Value oJoJo[oJoJoJoJoJofoJoJoJofo]o
DMA_TXNUM3 | NDTX[15:0]
O Reset Value D [oJoJoJoJoJoJoJo]JoJoJoJoJoJoJo]o
03 |-°MA_PADDR3 ADDR[31:0]
Resetvaue |0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
03CH DMA_MADDR3 ADDR[31:0]

ResetValue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o
DMA_CHSEL3 CH_SEL[5:0]
O40h ™ eset value Reserved 0JoJoJoJo]o

Z| 2 S S w
e~ — — w | wfz
2 35| @ T |2|8|8|z|lz|x|o|l
044n| PMA-CHCFGA Reserved S| o° N N § Z|o|o|8|EIX|3
| ] )
S| a = o
Reset Value oJoJo[oJoJoJoJoJo[oJo]oJo[o]o
DMA_TXNUM4 | NDTX[15:0]
04BN R oset Value D [0JoJoJoJoJoJoJo]JoJoJoJoJoJoJo]o
04| DMA_PADDR4 ADDR[31:0]
Resetvalue |0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
0500 2MA_MADDR4 ADDR[31:0]
| Resetvalue [0 [oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o
054n| DMA_CHSEL4 R g CH_SEL[5:0]
| Reset Value eserve 0JoJoJoJo]o
Z| 2 S S w
e~ — — w|w| =z
2 35| @ T |2|8|8|z|lz|x|o|l
0sgh| DMA-CHCFGS Reserved S| o° N N § Z|o|o|8|EIX|3
| ] )
S| a = o
Reset Value oJoJo[oJoloJoJoJo[oJo]oJo[o]o
DMA_TXNUMS5 | NDTX[15:0]
O8N Reset value D [0JoJoJoJoJoJoJo]JoJoJoJoJoJoJo]o
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Slo[®[~|© DL D N][d[OoO[ ][R [~K]©]n EEETEIEE
slRIR[S[&[Q[I[R[N[S[R[a[®[S[a[a]S[8]S[d[S]eo]e]r]e]o][~v]o]a]]0o

Offse Register S| Q|ld|a[ld|la|a[aw] A
060 | 2MA_PADDRS ADDR[31:0]
Resetvaue |0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
064n/ DMA_MADDRS ADDR[31:0]
| Resetvaue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o
DMA_CHSELS CH_SEL[5:0]
o68h Reset Value IRESCREE oOjlO0O|JO]JOfJoO|foO
é § g g ololola|l2lYlYlz
06Ch| DMA_CHCFG6 Reserved %‘ 50 § U%J % 5 % a % E % 8
£ F = o
Reset Value oJoJofloJoJoJoJoJofoJoJoJofo]o
070n DMA_TXNUMG ceserved | NDTX[15:0]
| Reset Value [oJoJoJoJoJoJoJoJoJoJoJoJoJoJoTJo
o7 DMA_PADDR6 ADDR[31:0]
Resetvaue |0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
078h DMA_MADDR6 ADDR[31:0]
| Resetvaue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo
DMA_CHSEL6 CH_SEL[5:0
ore Res_etVaIue IRESCREE 0|0 6 ([) ]O 0
AEREREE .
S| s _ = 2 olololela|lz|YE|E
080h DMA_CHCFG7 Reserved g 50 § L%J § E % =) % E % S
£ £ = o
Reset Value o{oJo[oJoJoJoJoJoJoJoJoJoJo]o
o54n/ DMA_TXNUMZ Reserved NDTX[15:0]
| Reset Value [oJoJoJoJoJoJoJoJoJoJoJoJoJoJoTJo
ogeh | DMA_PADDR? ADDR[31:0]
Resetvalue |0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o
ogcrPMA_MADDR? ADDR[31:0]

ResetValue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o
DMA_CHSEL? CH_SEL[5:0
090h Res_etVaIue IREsEREE 0]0 6 ([) ]O 0

TERIEE .
S| s _ = 2 ololollela|lz|YY|E
094h DMA_CHCFG8 Reserved g 50 § L%J § E % =) % E % S
£ £ = o
Reset Value o{oJof[oJoJoJoJoJoJoJoJoJoJo]o
00gh/ DMA_TXNUMS Reserved | NDTX[15:0]
| Reset Value [oJoJoJoJoJoJoJoJoJoJoJoJoJoJoTJo
0och| DMA_PADDRS ADDR[31:0]
Resetvalue |0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
0AOn.DMA_MADDRS ADDR[31:0]
| Resetvalue [0 [oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o
opanDMA_CHSELS Reserved CH_SEL[5:0]
| Reset Value oJoJoJoJoJo

752DMA interrupt status register (DMA_TITN

Address offset: 0x00
Reset value: 0O0x0000 O0OOO

Bit field |Name Description

31/ 27/ 23/ 1lERRFX Transfer error €Bag for channel x (X
Hardware sets this Dbit when transfer
wr i Hitiog DMA_| NTCLR. CERRFx bit

0: Transfer error no happened on chag

1: Transfer error happened on channel x
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