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1 Abbreviations in the text
1.1Descri bes the 1list of atalbrievi ati ons
The following abbreviations are used in the descript
read/ write(rw) Software can read and write this bit
readly(r) Softewameonly read this bit.
wr totnd y ( w) Software can only write this bit, an
read/clear (rc_wl)|Software can read this bit or claath

bit.
read/ cwOe)ar (r c _ Software can read this bit or cl eath

bit.
read/clear by rea(Software can read this bit. Readinmgg

has no effect on this bit
read/ set (rs) Software can read or set this bit. W
readly write trig|Software can read this bit and wedct e

this bit value.
toggl e(t) Soft war ef Iciapn tohnilsy bit by writing'it'",
Reserved( Res.) Reserved bits, the default value mus
1.2Avail abl e peripherals
For alll mo dxe I nsi corfo cNo3n2tG 403l | er seri @eripheraxi speérasea
sheet of the corresponding model
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21System architecture

21.1Bus
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prefetching is completed on this bus.

A  The DCode bus connectBE-MdlF® DGoée wbtud oheCdataxin
(const agntanldo addkibuggi ng access) .

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

A SAC/ GORRG designed matrix interconnectiobhri whechngu

A The system consists ioffeHBRAPAHB 2ARB ABIB2AP8L, The

APB1 PCLK is 27MHz; the maxi mum speed of APB2 PCLEFK

212Bus address mapping

The address mapping includes alndl AHBARBLY RAEBi pleei ahe
FI ash, SRAM, System Memory, etc. And -btahned aRdedgrieosns osfp
and atomic accesses -lcaamd blel ineasd et -ohohgr sBefrufigdhre m eénge e nbeadirdgoert s
bits obander eébgiton. The address spaces of -mmdndd APeg iacnmd
the peripherals. Atomic altamrd sklsi asa nt-thoed avfiafjddere mengp enuad
on the oGrgkénbditegi on. The specific mapping is as f
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Fi g@2BRus address map

Reserved 0x4002 4800~ OXSFFF_FFFF
SAC SRAM5128*2 0x4002 4400~ 0x4002 47FF
SAC 0x4002 4000~ 0x4002 43FF
OXE010 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_F000™ OXEQOF_FFFF! ROM Table Reserved 0x4002 14007 0x4002 1FFF
OXE004 2000~ OXEOOF_EFFF, External PPB RCC 0x4002 1000~ 0x4002 13FF
O0XE004 1000 OXE004 1FFF ETM Reserved 0x4002 0C00™ 0x4002 OFFF
OXE004 0000~ OXE004 OFFF TPIU Private Peripheral’ External768<B o ADC 0x4002 0800~ 0x4002 OBFF
T Reserved 0x4002 0400~ 0x4002 O7FF
- - DMA 0x4002.0000™ 0x4002 03FF
OXE000_ FO00™ OXEQ03 FFFF Reserved Private Peripherdl Internal256<B < osoried 0x4001 8000~ 0x4001 FFFF
OxE000 E000™ OXE000 EFFF NVIC
0xE000_ 3000~ OXE000 DFFF Reserved
OXE00Q 2000 OXE00Q 2FFF FPB. Reserved 0x4001 5800~ 0x4001 7FFF
O0xE000_1000™ OXEO0Q_1FFF DWT UARTS 0x4001 5400~ 0x4001 57FF
O0xE000_0000™ OXE00Q_OFFF 1™ UART4 0x4001. 5000~ 0x4001 53FF
Reserved 0x4001 44007 0x4001 4FFF
] SPR/12S2 0x4001 3C00™ 0x4001 43FF
Extemnal Devicd GB USARTL 0x4001 3800 0x4001 3BFF
TIM8 0x4001 3400~ 0x4001 37FF
0xA000 0000~ OXDFFF_FFFF, Reserved | SPI/I2S1 0x4001 3000~ 0x4001 33FF
TIM1 0x4001 2C00~ 0x4001 2FFF
Reserved 0x4001 1800 0x4001 2BFF
o GPIOD 0x4001 1400~ 0x4001 17FF
Ja) GPIOC 0x4001 1000~ 0x4001 13FF
o GPIOB 0x4001.0C00™ 0x4001 OFFF
< GPIOA 0x4001 0800~ 0x4001 OBFF
EXTI 0x4001 0400~ 0x4001 O7FF
AFIO 0x4001.0000™ 0x4001 03FF
0x6000 0000~ OXOFFF._FFFF Reserved
External RAMIGB Reserved 0x4000 7800 0x4000 FFFF
0x4400 0000~ OXSFFF_FFFF Reserved DAC 0x4000 7400~ 0x4000 77FF
0x4215 0000~ Ox43FF_FFFF; Reserve(bit-band Aliag PWR 0x4000 7000~ 0x4000 73FF
0x4200 0000 0x4214 FFFF| Peripheral Aliabit-band Aliag Reserved 0x4000 6800 0x4000 6FFF
0x4010 0000~ Ox41FF_FFFF; Reserved CAN 0x4000 6400~ 0x4000 67FF
0x4002 A000™ Ox400F_FFFF Reserve(bit-band Region USB SRAM5128 0x4000 6000~ 0x4000 63FF
0x4000 0000~ 0x4002 9FFF | AHB/APBI/APB2(bit-band Regiop USB Register 0x4000 5C00™ 0x4000 5FFF
12C2 0x4000 5800 0x4000 5BFF
12C1 0x4000 5400~ 0x4000 57FF
0x2400 0000~ Ox3FFF_FFFF Reserved LPUART 0x4000 5000~ 0x4000 53FF
0x2210 0000~ Ox23FF_FFFF, Reserve(bit-band Aliag LPTIM 0x4000 4C00™ 0x4000 4FFF
0x2200 0000~ O0x220F_FFFF SRAM Aliag(bit-band Aliag PeripheraD.5GB — USART3 0x4000 4800 0x4000 4BFF
0x2010 0000~ Ox21FF_FFFF; Reserved as) USART2 0x4000 4400~ 0x4000 47FF
0x2000 8000~ 0x200F_FFFF Reserve¢hit-band Regiop o Reserved 0x4000 4000~ 0x4000 43FF
0x2000 0000~ 0x2000 7FFF SRAM(bit-band Region < TIM9 0x4000 3C00™ 0x4000 3FFF
Reserved 0x4000 3800~ 0x4000 3BFF
Reserved 0x4000 3400~ 0x4000 37FF
IWDG 0x4000 3000~ 0x4000 33FF
OXIFFF F814™ OX1FFF FFFF Reserved SRAM 0.5GB WWDG 0x4000 2C00™ 0x4000 2FFF
OX1FFF F800™ Ox1FFF F813 OptionBytes RTC 0x4000 2800~ 0x4000 2BFF
OXIFFF 4000~ OXIFFF_F7FF Reserved COMP 0x4000 2400 0x4000 27FF
OXIFFF 0000~ OX1FFF 3FFF OPAMP 0x4000 2000~ 0x4000 23FF
0x1000 8000~ OXFFE FFFF Reserved Reserved 0x4000 1C00™ 0x4000 1FFF
0x1000 0000~ 0x1000 7FFF Aliased to SRAM Reserved 0x4000 1800~ 0x4000 1BFF
0x08(2_0000 OXOFFF_FFFF Reserved TIM7 0x4000 1400~ 0x4000 17FF
0x0800 0000~ 0x0801 FFFF Main FLASH CODEO0.5GB TIMG 0x4000 1000~ 0x4000 13FF
0x0002 0000~ OXO7TFF_FFFF; Reserved TIMS 0x4000 0CO0™ 0x4000 OFFF
0x0000 0000~ 0x0001 FFFF|_Aliased to Fl M TIM4 0x4000 0800 0x4000 OBFF
TIM3 0x4000 0400~ 0x4000 O7FF
TIM2 0x4000 0000~ 0x4000 03FF
Tab2ld i st of peripheral regi ster addresses
Address range Peripherals Bus
0x4002_4800 OxS5FFF_FFFF Reserved
0x4002_440G 0x4002_47FF SAC SRAM 512B*2
0x4002_400G 0x4002_43FF SAC
0x4002_3400 0x4002_3FFF Reserved
0x4002_300G 0x4002_33FF CRC
AHB
0x4002_240G 0x4002_2FFF Reserved
0x4002_200G 0x4002_23FF FLASH
0x4002_140G 0x4002_1FFF Reserved
0x4002_100G 0x4002_13FF RCC
0x4002_0C0G 0x4002_OFFF Reserved

4/6 37

NSING Technologies Pte. Ltd.

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



o>
"’. NSING

nNsi c@® m.

Address range Peripherals Bus
0x4002_080G 0x4002_OBFF ADC
0x4002_040G 0x4002_07FF Reserved
0x4002_000G 0x4002_03FF DMA
0x4001_800G 0x4001_FFFF Reserved
0x4001_5800G 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_2CO0G 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_780G 0x4000_FFFF Reserved
0x4000_7400 0x4000_77FF DAC
0x4000_7000G 0x4000_73FF PWR
0x4000_680G 0x4000_6FFF Reserved
0x4000_6400 0x4000_67FF CAN
0x4000_6000 0x4000_63FF USB SRAM 512B
0x4000_5C00 0x4000_5FFF USB Register
0x4000_580G 0x4000_5BFF 12C2
0x4000_540G 0x4000_57FF 12C1
0x4000_500G 0x4000_53FF LPUART
0x4000_4CO0G 0x4000_4FFF LPTIM APBL
0x4000_480G 0x4000_4BFF USART3
0x4000_440G 0x4000_47FF USART2
0x4000_400G 0x4000_43FF Reserved
0x4000_3C00 0x4000_3FFF TIM9
0x4000_3800 0x4000_3BFF Reserved
0x4000_340G 0x4000_37FF Reserved
0x4000_300G 0x4000_33FF IWDG
0x4000_2C00 0x4000_2FFF WWDG
0x4000_280G 0x4000_2BFF RTC
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Address range Peripherals Bus
0x4000_240G 0x4000_27FF COMP
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_0C0G 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 area -‘bHa ma moirty iam etahe Whietn wr i ting a wordcdgi n th
a r-madiwfryte operation on the target bits of the bit

Both the peripheral regi sthamad amd aSRAM ibadte mthd ppvesd aw I
and read operation to be performed.

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

bitbmynwtdaddr = bitband _base + (byte offsetl32) + (bi
In whi ch:
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 numbebawondl; 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 + (0x4007132) + (471 4).

Writing to addr es se O0exf2f2e0cOt-8nOats@vfrijedadd mtgghge os emt 4 of add
i n SRAM.

Reading 0x22008010 address returns the value of bit
ref é@orthob& Techni cal REber mamat Moomebaalma u n gb i t
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21.3Boot management

213.1Boot addr ess

During system startup, you can select the BOOT mode
byte BOOT configuration. After a system reset -or ex
|l atched and thefiogpti @ani dryt € Ur&ekaRi?.) Adinlelr bae srteart up d
address at the top of the stack from address 0x000
indicated by addr ess Clox @ODI0 a0l Owlatly.eB egceahiusske toofp tphoei nt er
from addresses 0x0000_0000 and O0x0000_0004, so boot

remapping i s deslihemed afrceer thhaccte shpaowde modes t o choose
A Boot Marifimas h:
E Maifd ash memory is mapped to the boot space (0x0
E Mai fl ash me mor y i s accessible in t wo addr es

"1 Code/ DCb6de/ DMA

A Boot from System Memory:
E System memory is mapped to boot space (0x0000_0C
E System membe y acaessed i n t wo addr ess areas,
"1 Code/ DCbde/ DMA
A Boot froimnt BRAMui |t

E The -boni BRAM is mapped to boot space (0x0000_000C

E The boi SRAM i s accessibl e i n t wo addr ess a
"1 CodekebDG8d s /;DMA

2132Boot configuration

I n addition, SRAM can also be accessed through virtu
to SRAM to run programs throMahRllaGohd edrDCHSYWet eani t e ma
progr anmost asrtearted from SRAM and do not belong to sta
boot program, there are two ways to run the program

A Jump directly to the physical address segimemet 02
program will be run through SBus.

>

Jump to the virtual address segment O0x1000_0000 o
segment 0x2000_0000 to run the program. At this ti
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Th122L1i0 st of boot mo d e

Specifies the start
Boot mode select
memory space in b
Boot m
Syste
nBOOT nBOOT BOOTO nSWBOO Ma iFn a g SRAM
Me mo r \
X X 0 1 0x0000 | 0x2000
Ma iFn asst hg OX1FFF
X 1 X 0 0x0800 | 70x1000
1 X 1 1 System | 0x0000] 0x2000
0x0800
1 0 X 0 Start OXx1FFF|0x1000
0 X 1 1 0x0000 |
SRAM st 0x0800|0x1FFF_|]0x2000
0 0 X 0 Ox10OO®
21.33Embedded boot | oader
Embedded lpowtgrlaolfader stored in the system memory Sys
memory through t-h& UStARSHhaed USBI Idevi ce, BSU i mrt cetr d cac
can only be run when the external clock (HSE) of 41
32MHz is wused. | nmeandtdiietnieedp u Wc ¥ hex tadrow al clock (HSE
also rely on the intteor rauln.16MHz oscillator (HSI)
22Memory system
The program memory, data memory, registers and |/ 0O p

bytes are storkbdtihéoemdimeamdhg | owest address byte
sifgncant byte of the word, while the highest gardadm es s
memory and data memory are as foll ows.

221FLASH specification

FIlash consists of a main storagedasepaanfi€hpabisipwma
in the following description do not include ECC)

A The maximum main memory area is 128KB, al so known
storing and running user programs and storing dat e

A The i nf oeganat sor2 0KB, i ncluding 10 Page, and consi
configuration area (2KB) and option byte area (2KE

E The System Memory area is 16KB, which contains &
store and puoagt dam. BOOT

E The system configuration area is 2KB, i ncluding

E The Option Byte area is 2KB, containing 1 Page,
208B, BOOT programs and user programs can be reac
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2211Fl ash memoowygamoidauati on
Bus address space is allocated to the main storage
Tab23&F| ash bus address | st
Memory a Page name Address range Si ze
Page O 0 x 0 8 0 07_OROOSO000F F 2KB
Page 1 0Ox0800i700x8000 _OFFF 2KB
. Page 2 0x0800i01x8000 17 FF 2KB
Mai n me m
Page 63 O0Xx0801i0FX800Q FFFF 2KB
System memo. OX1FFFIiOXFr®®_ 3 FFF 16 KB
I nf or mat System conf i ( OX1FFFIiGFODBFF_F7F 2KB
Option bytg¢ OX1FFFIG®ETF_F813 208B
FLASH_AC O0x4002702x0402 _2003 4B
FLASH_KEY 0x4002702x0402 2007 4B
FLASH_OPTKE 0x4002702x0408 200B 4B
FLASH_STS 0x 400 2i &xDMOR20F0 4B
FLASH_CTRL O0x4002702x040@2 _2013 4B
Me mor y
, . FLASH_ADD O0x4002702x0402 _2017 4B
i nter
st FLASH_OB?2 O0x4002702x0408 _2018B 4B
regis
FLASH_OB 0x4002i@x@DR_201F 4B
FLASH_WRP 0x4002702x04202 _2023 4B
FLASH_ECC 0 x 4 0 0 27_0240020220 2 7 4B
Reserved 0x4002702x0428 _202F 8B
FLASH_CAHR 0x4002702x0480@ _2033 4B
FIl ash memory i$iadr gva Miez engd momtyo ud2ts, which can stor
I nformation is divided into three parts:
A The systeamemenosr yused for storing a boot program
boot program uses USART1 and USB (DFU) seri al i nt
A System configuration area, which contains basic i
A Optionarbeyat,e writing t o mai n me mor y and i nformat
programmi ng/ erasing controller.
There are two ways to protect flash memory from il/
A Page write protection (WRP)
A Read protection (RDP)
Wh ethnhe fl ash memory write operation is executed, an
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the read operation can only be carried out <correctl:

erasing, canactebBavéeoanhhereade or dat a.
The internal RC oscillator (HSI) must be turned on v
Note: In the | ow power consumption mode, all flash r

2212Read and write operation

The ®Blpeshtion obiy spppatis®sn32and the Flash should
the minimum block size for erasing is one Page 2KB.

When reading Flashingheyobmbefoofrwading can be conf

to be calculated in combination with the clock frequ
mi ni mum number of waiting peri dadse imd nl;muh enru nb2MH zo< H
i s 1; Wh e n 64MHz<HCLK<=96 MHzZ, t he mi ni mum numb €

96 MHz<HCLK<=108MHz, the minimum number of waiting pe
Note: Enable prefetch buffer whiemfireav em uanberra lolf enfafiitc
FIl ash hapsowewo dpew ati ng modes:

A Low Voltage Mode, configure the FLASH_CTRL.LVMEN
vol tage operation mode, it musti sbhgremserddhtathnatd R
per)ods

A Sleep Mode, configure the FLASH_CTRL. SLMEN bit to
Fl ash, only in SRAM.

2213Unl ock FI ash

After reset, the Flash module is protercttead parnedv eematn nao
operation of Flash due to electrical interference at
the FLASH_ _KEY register, you can open the operation a
i's Firstly, writingFKBESH KeE§kdb66r70138condthe write K
FLASH Ke&Yister.

If there is an error in seqguence or key value, a b
l ockied i | xtt helehset soft ware can <check whether the FI a
FLASH_ _CTRL..LACK nboirtmal |l ock setting is needed, it <ca

bit to 1 by software. Afteéetinlgat heycorcactuhklgchkal lne
2214Er ase and program

22141Er ase of main memory area

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

Page Eraisse process

A Check the FLASH_ STS.BUSY bit bpecahfons thaprobee
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A Set the FLASH CTRL.PER bDbit to' 1",

A Select the page to be erased with the FLASH_ADD r ¢
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

A Check the FLASH_ STS.BUSY bit to confirm that ther
A Set the FLASH_CTRL. MER 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 Read outand |v epraigfeys.

22142Mai n memory area programming

The main memory area can be programmed with 32 bits

word in a flash address will start programmim.g Duwrcien
the programming process (the FLASH_ STS.BUSY bit is'
wi || cause the CPU to pause until the end of the f|l &

Main memory programming process:

A Check the FLASHCcoOTS.rBilUSYWalti tt htea e are no other f

>

Set the FLASH_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.

Noet: When the FLASH_STS.BUSY bit is "1', you cannot

221430ption byte erase and programming

The option byte area is programmed differently from
bytes (4 bytes2f bytesi forpretectpironecti on, 2 byte f
data). After unlocking the Flash, 2y@u 1mB8st hewr FLASKEUY
register, and then set the FLASH_CTRL. OPTWE bit t o'
the FLASH CTRL. OPTPG bit to' 1 and then write the v

Whemr ogrammi ng the word in the opiwioond kytde aant®anat u € e
the high byte (the high byte is the complement of t
ensure that theomnplte menntbydree aamldwdys correct .
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Option byte erase process:

A Check the FLASH_ STS.BUSY bit to confirm that ther
A Unlock the FLASH_ _CTRL. OPTWE bit;

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

A Set the FLASH_ _CTRL; START bit to

A Wait for the FLASH_ STS.BUSY bit to change to 'O0';
A Read the erased option byte and verify it.

Option byte area programming process:

A Check the FLASH_ STS.BUSY bit to confirm that ther
A Unlock the FRRAWH ICTRL. O

A Set the FLASH_CTRL.OPTPG bit to '1°';

A Writing the word to be programmed to the specifiec
A Wait for the FLASH_ STS. BUSY bit to change to 'O0';
A Read the written address and verify the dat a.
2215ECC function

The Fl ash modulfeu rsaitpipomr-btisd trbeea I&ICClliet eeti @om @odr dcti o
and decoding (error correction, error detecti darme) ar e
error bit is set and an interrupt is generated.

22161 nsdtriuvon prefetching

The instruction prefetch function of FIl ash modul e
prefetching, the instruction execution efficiency of
configuerablted ber di sabled through the register, and

221 70ption byte

Option byte bl ock i s-wnaitrel ysuwstededeati ®/mhdyarmr fdiwgau ree bwoaa tec ch d c
management, BQR dyeraers este lhogpcttsiiyosnise mv hiesn ith st andby/ st opz
is allocatred ef accresadad They consist of byte wietahd 10
protection, 2 byte for confi gur atyiteems mpeteidont,o 2beb ywre
bus. The option byte block also contains the compl «
compl ement codes need to be automatically calanbdated
written into Flash together, and used for verificati

By default, the option bytpa ollecdledi.s Tal ways er € ad alglr
bl ock, first unlocktitdhr WYy tas:h, whrvilat eu etu sde gauder nitcdee t ( deeYyl
KEY2 = OXCDEF&82ABH_ _ORTKalnNd then write the option by
sequence is wrong or the key val ue ni sbywreomg,l la bbeu sl oe
next reset. I f it is necessary to set the |l ock norm

12637

NSING Technologies Pte. Ltd.

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



<y,
"’. NSING

nsi.c@®m. sg
bit by software, and then the option-vhyue wcani de
FLASBPTKEY.
After each system reset the option byte data is reé¢
byte register (FLASH_oB/IRKL AASH pvRP)y.wiAtth trheeads ame t i nm
data read iolult bhegeseertav verify whether the option |
byte error flag (FLASH_OB. OBERR) will be generated.
byte is forced to OxREEB. cWhen etmeent o mtrieo rb ol yht €0 xarFd (it h
verification steps are skipped and verification is r
Tab24Option byte |ist
[ 31: 24] [23:16 [ 15: 8] [ 7: 0]
Address Correspon Option Correspo Opti on
compl ement compl e me
OX1FFF_F80( nUSER USER nRDP1 RDP1
OX1FFF_F80/4 nDat al Dat al nDat a0 Dat a0
OX1FFF_F80§ nWRP1 WRP 1 nWRPO WRP 0
OX1FFF_F80( n WRP 3 WRP 3 n WRP 2 WRP 2
OX1FFF_F81( nNnUSER2 USER2 nRDP2 RDP2
A Read protection L1 level option byte: RDP1
E Protect the code stored in the flash memory:;
E When the correct value is written, it owi I be C
E The result of whether RDP1 is turned on or not ¢
A User configuration options: USER
E USER[7:3] Reserved
E USER[2] nRST_STDBY configuration options, read 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 Resebccurs when entering stop2 mode
1T No reset occurs when entering stop2 mode
E USER[0] WDG_SW configuration options, read through FLASH_OB [2]
0 Hardware watchdog
1 Software watchdog
A 2 bytes of user data: Dat ax
E Datal (stored in FLASH _OB[25:18]):
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E DataO i(msthUrAe$H70RO0]) ;
A Write protection option byte: WRPO ~ 3WRPwvh03clhgceamy
E WRP: write proidb¢cthlpohcofr pagebsidt® [t ©] PamrerOe d pdnds
E WRR: wr i toen porno t@slgteifp i@t 6r[rOespondbi t o[l PhRgedabr éspdn
[/ 31,
E WRR: write protheftiitod 0Odn cpmages,pdhd§7{ocBaged3poh
[ 47;
E WRB: write prot&3tiwmior oe@Gjpagesbie8 PaAlyedBrf d9ponc
6 3;
A Read protection L2 level option byte: RDP2
E Add protection funcRiddév@itbd basceipfiboh, obeee
E Whether RDP2 is turned on or not can be determir
A User ConfilguEErRa2t i on 2
E USER2[7] Reserved
E USER2[BOR]LEV[2:0], , read out through FLASH_OBZ
E USER2B] Reserved
E USER2[2]:n SWBOOTO, read out through FLASH OB2[ 26], de
E USER2[1InBOOT1, read out through FLASH _OB2[ 23], def
E USER20lnBOOTO, read out through FLASH _OB2[27], def

2218Wr i t e protect

Write protection can be configured for al | pages i
accidental write operations caused by program runaw:
is: for PageOs ~i £33 lkaxiry Rr ptageti on uni t. WARrBI t~e 3pr o
in the option byte block; After each configur atdi on,
to take effect. I f areratsttermptpriod erna ccal tp@ ger, 0 @ri @am od re
the FLASH STS.

The system memory block (16KB) in the system infor me
The system configuration bloe&a ¢$2&B¢si hhéhbkbasiyst i mf

cannot be changed.

Th
Th
an

e
e
d

option byte block (2KB) i n -acdcref isgyusrtaebm e nof potrinoant il
write protection of the opbei BhABHt ETRLOORTWE &cCh
after that, you can write the correct key value

option byte.

14637

NSING Technologies Pte. Ltd.

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



<y,
!WfﬁﬂNG

nsi.c@®m. sg

2219Read protection

The wuse
ai med a

r code in flash can be pprodateecdteidonf.r oRe ad | prga
t protecting the access operation of main me

Read protection is set by configuring RDP nbylteevselisn ct
be configured, as shown in the following Tabl e
Tab25lkead protection configuration |ist
Read protect RDP1 nRDP1 nRDP2 RDP2

LO level 0x A5 0x5A RDP2! = 0xCC ||

L2 level 0 x XX 0 x XX 0x33 0OxCC

L1 |l evel Not t htwadmfviegur ati ons
A LO level

E In unprotected state, corresponding (RDP1 == 0x/
0x33) ;

E The main memory area and option byte block can &

E The wriotection property of each page can be conf

A L1 level

E The corre§p&®&DPiAIng=~0xA5 & nRDP1 == O0x5A) && (RI
(RDP2 == 0xCC & nRDP2 == 0x33));

E Only the read operatiaofiroim the masiemn sbdeags al |
is started from the main flash memory in non det
is all owed;

E Pages 0~1 are -puooematedal |y write

E Other pages canthe @paobgremenewt éd in the main fl
storage and other functions);

E All pages are not allowed to write or erase in d
mass erase);

E All functions ofidbma&RAY ¢c¢bdeuigmt d TAKGE SBWD and t h
or they can be -isthtaBRAM fhoomugthed DAG/H $SWD, whi ch
protection;

E When theoteaded option byte is rtelwe i maiem dtbort dage
be automatically erased, and the process is as
automatic whole erasing operation, because the
i n thcet ipornotset ate of L1 | evel)

Write the correct key value $Fe¢AS¢HnO&TKEYunl oc

The bus initiates a command to erase the enti
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., Bus write OxXxA5 to read protection option byte
, Automati @dlll ynaé masd orage areas internally;
, Automatically write OxXxA5 to read protection
., When the system is reset (such as software r
RDP value OxA5) will bd hreelreadle priontec tti loen swy d
E The following access operations to the flash mer
., Access main f |l ashm nseRBwobfrye cfurtoino nb uciol dte (incluc
., Access the main flash menmsoeryv ebry) ,J TAW (SwW/r i(asle
and boundary scanning;

A L2 |l evel :SFEAXM ebpotott hdaitsabl ed, debug mode diamnbdl ede
protection | evel cannot be modifieede(ir Maweli bleep
by configuring another option byte, RDP2. No mat
(RDP2==0xCC & nRDP2==0x33), it is L2 |level

Tab2d6F | ashwr ecareddper mi ssion control table
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 i-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-t] Re ant i-t ) Re aM i-t
] 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 _ Re ant i-t| Re ant i-t _ Re ant i-t allowed
Flashoption byte area 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
L1 Before 4KB of flash ) LO or L2 is allowed.
evel ] Prohi Readonly Readonly Readonly
eve main memory area When changed to LO,
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After 4KB of flash | Re anr it _ Re an i 1€ Mainmemory areg
. Prohi Re ant i-Hrea is automatically erasec
main memory area Er ase Er asg
Flash main memory
Allow Allow Allow Allow
area mass erase
) Re aM i-tf Re aM -t ) Re aM i-t
Flash option byte are{ Re aM i-Hrea
Er ase Er ase Er asd
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 amr | 1 ) Re avd #
] Re amd tetrea
main memory area er asg er as g
Flash main memory
JTAG/SWD Allow Allow Allow e
L2 area mass erase | . _ No modification is
interface is
level disabled allowed.
. isabled.
Flash option byte are Readonly Readonly Readonly
Flash system memory ) ) )
Prohi Re aw tetrea 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 amr i { ) Re aw
_ Re and tetrea .
LO main memory area er as g er as { er asq ChangetolLlorlL2is
level allowed
After 4AKB offlash | Re amr  f Re and i  Reaw ietreal Re awt i f
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main memory area er as ¢ er asg er asg
Flash main memory
Allow Allow Allow Allow
area mass erase
) Reaw i | Re awd i { ) Re avd
Flash option byte are{ Re aw tetrea
er as ¢ er asg er as g
Flash system memory ) ) ) )
Prohi Prohi| Re awtr 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 ) ]
. Prohi Re awd ietrea Prohi
main memory area er asg
Flash main memor ;
I Allow Allow Allow Allow LO or L2 is allowed.
area mass erase
L1 When changed to LO,
level . . . i a
Flash option b Reaw i { Re avd i { Re ad it Re ant i { the main memory are:
ash option byte are e retr ea : :
P yt er as 4 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 No modification is
L2
evel L2 protection level, cannot boot from SRAM allowed.
eve

Flash main memory

area mass erase

Flash option byte are

Flash system memory

JTAG/SWD is banned)
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area
SRAM (All)
Boot mode System Memory
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 amd
. Re amd tetrea
main memory area er as ¢ er asg er asg
After 4KB of flash Reaw i | Re amd i ) Re amd
) Re and ietrea
main memory area er asé er asg er as g
Flash main memory
Allow Allow Allow Allow
area mass erase .
LO Changeto Ll orlL2is
level . . . allowed
. Reawt i § Re awd | 1 . Re avd i
Flash option byte are Re aw tetrea
er as g er asg er as g
Flash system memory ) ) ) )
Prohi Prohi Re amd tetrea 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 . Re avd
) Prohi Re aw tetrea
main memory area er asg er aseq L0oorlL2is allowed.
L1 . When changed to LO
level Flash main memory Al Al Al Al '
eve ow ow ow ow ; .
area mass erase the main memory arec
is automatically erasec
) Reawt i §f Re awd | 1 . Re avd
Flash option byte are Re aw tetrea
er asé er asg er asd
Flash system memory P T O hi Prohi| Re aw ietrea Prohi
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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 awd F 1 Re aw
) Re and tetrea
main memory area er asq er asq
Flash main memor
Y| JTAGSWD Allow Allow Allow I
L2 area mass erase No modification
level interface is allowed
Flash option byte are{ ~disabled. Readonly Readonly Readonly
Flash system memory ) ) ]
Prohi Re aw tetrea Prohi
area
Read and ) Read and
SRAM (All) ) Read and write )
write write
Note: 1. Erase here refers to flash page erase;
2221 Cache
I n order to achieve higher system performaspgpeeda@PUn
and t-hpebedwFl|l ash to i mpr oefef itdieenn my.t rBiecctd wsne exfe ctuhb d «
buffer, the CPU will be able to work at a higher fr
instruction buffer, the CPU can obtiatiinnd hfeorn nesxe auttii
current instruction seguence, instruction preddetam -
the Cache wil/l be backfilled and updated. tAlte oprdo qurgd
in the Cache.
The main features of the instruction buffer are as f
A 2KB i Cache
A Support connection mode: 4WAY.
2221Software interface
A Enabl e
E Provide configurationifCach®&bétearse ho knmibloaisdi t
(see the FLASH_ _AC. I CAHEN bit).
A Reset
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E Provide softw@aehterfcaear whiechi Gasbheltd oismidt i &Rte
switching cannot be switched at the same ti me.
FLASH_AC. I CAHRST, and then turn on FLASH_AC. | CAF

A Lock
E Cache |l ocking mechanism is supported, and the so
way. When all the ways are | ocked, t hsofntewasrdeatrae
the cache, the |l ock state is automatically <cl ear
A Additional remarks

E Selection of Cache replacement algorithm is not
E When using icache, there is no WB/WT selection v
2222Regi ster description

FLASH GMQCHHEN and FLASH_AC. | CAHRST are the i Cache ena
respectivel y.

FLASH CAHR. LOCKSTRT and FLASH CAHR. LOCKSTOP ar e t h
corresponding mode | ock, resMmSEH tGAHR yr.e Aif dteer i Lwtchma
the reset value. See2.f2.rl2CdBxtBei.ll od ki snaggge met hod of

22230perag process
22231 Cache enable and disabl e

Users can turn on and switch off i Cache at any ti me
area and other memory areas, the i Cache noushterbs scel,o
instruction acquisition error will occur.

22232 Cache data refresh

The i Cache is designed as instruction cache. Whenn th
jumps between the main menmohrey saorfetawaarned noutshte rs ente niohrey
to 1 to clear the data in the instruction cache.

Note: FLASH AC. | CAHR8Tbbtt asdaiwrrtéeurns to 0O when
22233 Cache |l ocking
The software controls the FLASH_ YAHRed egoddexrinoi Ca

efficiency of code execution. i Cache module hae four
cache. When using a single channel, you tntuets ieme uafe
channel. Otherwise need to use more channels to | at
foll owing control fl ow:

1. Set FLASH_CAHR.LOCKSTRT[O0O] to 1;

2. Execute function 1 that needantto ode flumckedni M ch
the size of a single channel);
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3. Set FLASH_CAHR. LOCKSTOP[ 0] to 1 after the functic

4. Then set FLASH_CAHR. LOCKSTRT[ 1] to 1;

5. Execute function 2 that needs to br 2 oskewul d nbe hl
the size of a single channel);

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

Note 1. when t he channel i s | atched, t heFirresgi ss et

FLASH_CAHR. LOCKBORIHt OAHWMR sSle®@CKSTOP;

2. The order of channel |l atch must be 0~3, ot her wi s
223SRAM
SRAM is mainly used for code operation to store va
maxi mum capaditt yidiivsi d3e2dKkBi nt o SRAM1 and SRAM2, of wh
SRAM2 is 8K bytes(SRAM2 supports parity check and ne
SRAM suppwrittse redade svoraf amyt evorhdal f
SRAM supports codecaaunnofngSBsu,pploCdde aand DCode) , ar
SRAMhe SRAM access address segments for different s
Tab27N32G435G8/ N32G435K8 sersieegsmtSRAM access addr e
SRAM ar SBus bus access | Code/ DCode bus acc Si ze
SRAM1 0x2000_0000~0x2 0x1000_0000~0x10 8 KB
SRAM?2 0x2000_6000~0x2 0x1000_6000~0x10 8 KB
Tab28N32G432x8/ N32G435C8/ N32G435R8gmentes SRAM acc:
SRAM ar SBus bus access |l Code/ DCode bus acc Si ze
SRAM1 0x2000_0000~0x 2 0x1000_0000~0x10 16 KB
SRAM2 0x2000_6000~0x 2 0x1000_6000~0x10 8 KB
Tab29N32G432xB/ N32G435xB sersiegane®IRAM access addr e
SRAM ar SBus bus access | Code/ DCode bus acc Si ze
SRAM1 0x2000_0000~0x 2 0x1000_0000~0x10 24KB
SRAM?2 0x2000_6000~0x2 0x1000_6000~0x10 8 KB
I n Stop2 mode, SRAM1 and SRAM2 dat andpyt iSORFrAaM2 rdeattean t
rentention.
The main fehowses are as fol
A The maximum capacity is 32KB in total
A Support -whwytdd /woaldf reading and writing
A I/ D/ SIDMA can be accessed.
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A I/ D BUS can run programs at full speed from Remap
224FLASH regl ster
These peripheral regi stberssmust be operated as
2241FLASH register overview
Tab2-leFLASH regestwveerw
ome| regser |[8[[8[x]&]8|x]c][a][z][=]a]a]s]a]a][s]a]e]=]a]o ] ]| ] ] ][]0
Z |z ZB&E
Uls|djs|glzg|2|rl8
FLASH_AC E 312 E E L || 2| LATENCY
000h Reserved n|2(2|2|0 ) x E%
o
Reset Value ojofofofo|lO]|]1]|1 OIO‘O
FLASH_KEY FKEY
004h
Reset Value 0‘0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O’O‘O‘O‘O‘O’O’O’O‘O
FLASH_OPTKEY| OPTKEY
008h
Reset Value 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘000000000
['4 ['4
x |
Slele|blElzgls
FLASH_STS Slulolalu|y|g|
00Ch Reserved Q| % ala|g|l®
Q
g1
Reset Value o|jojJoOo|O|OfO 0
w
Elw | M |lw|w|d x| o
n:’:’é':;%}ié'&wugn:n:o
FLASH_CTRL 5%D€§EQO.§EEE§&&
010h Reserved oLuEu_.o(%Jmoog
u &
Reset Value o|jofo|jo|lO]|J]O]1]0O0f|O|O o|0foO
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
Uo il
cl2d 3 |6
FLASH_OB2 o ;E > o) BOR_LEV
018h Reserved a | 2 2 Reserved Reserved
2 | 2]
Reset Value 11| & |1 oo I 0
> | o
o |
FLASH OB | & Datal Data0 Not Used oD o|a |y
01Ch % Reserved <'7) %] g 5 o
Y
c | €
Reset Value 0 l‘l‘l‘l‘l‘l‘l‘l l‘l‘l‘l‘l‘l‘l‘l 1|1‘1‘1‘111100
FLASH_WRP WRPT
020h
Reset Value 1|1|l‘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 9 e
FLASH_ECC Q > 8
024h Reserved Q 2 i
Q
Reset Value 0‘0‘0‘0‘0‘0 o 0‘0‘0‘0‘0‘0
028h
~ Reserved
02Ch
] |
v 7
FLASH_CAHR S 5
030h Reserved o) o)
- -
Reset Value 0‘0‘0‘0 0‘0‘0‘0
2242FLASH control and status register
See for abbreviati @nsgecitni one.gi ster descriptions
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22421The FLASH access control register (FLASH_/
Address offset: 0x00

Reset value: 0x0000 0030

31 16
Reserved
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
15 12 11 10 9 8 7 6 5 4 3 2 0
T T T T T
Reserved SLMEN SLMF LVMEN LVMF | ICAHEN |ICAHRST|PRFTBFS|PRFTBFE| Reserved LATENCY
1 1 1 1 1
™w T ™w T ™w w T ™w ™w
Bit figName Description
31:12 Reserved Reserved, t he meisrettaivmd dui.e mu st be
11 SLMEN FLASH Sl eep Mode Enabl e

O Turn off FLASH sl eep mode;

I Enable FLASH sl eep mode.

10 SLMF 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: Enablleowol A e working mode.
Not e: FLASH_AC. LATENCY must be gre
voltage operation mode.

8 LVMF FLASH | ow voltage working mode fl a
0: FLASH i s not wworrkkiinngg imo dleojw v ol
1: FLASH works in | ow voltage worKk
7 | CAHEN i Cache enabl e

OTurn off i Cache;
1Enabl e i Cache.

6 | CAHRST i Cache reset
OWriting 'O is invalid,;
I1Write "1' to reset.

5 PRFTBFS Prefetch buffer status
This bit dstnatiwsatoefs ttthee prefetch buf
0: The prefetch buffer is closed;
1: The prefetch buffer is open.

4 PRFTBFE Prefetch buffer enabl e

0: Close the prefetch buffer;
1: Enable prefetch buffer.

3 Reserved Reserved, the reset val ue must be
2:0 LATENCY ti me del ay
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Bit figName Description

These bits represent the ratio of

access ti me.

0OO0Odero period delay, when 0 < SYSCI
0O0OOne cycle delay, when 32MHz < SY
01Two cycle delay, whenH&4MHz < SY{
0O1lThree cycle delay, when 96MHz <

Ot her values: reserved

22422The FLASH key register (FLASH_KEY)
Address offset: 0x04

Reset WwWa&XXe XXXX

31 16
FKEY[31:16]
w
15 0
FKEY[15:0]
Bit figName Description
31:0 FKEY Used to unlock the FLASH_CTRL. LOCK

22423T h e FLOAWPSTFKKEY regi ster (FLASH_ _OPTKEY)
Address offset: O0x 08
Reset WXIXXe X XXX

31 16
OPTKEY([31:16]
w
15 0
OPTKEY([15:0]
w
Bit figname describe
31:0 OPTKEY Used to unlock the FLASH_CTRL.OPTW

22424The FLASH status register (FLASH_STS)
Address offset: Ox0C
Reset val ue: Ox0000 0O0OO0O
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31 16
15I . . . . . . 8 7 6 5 4 3 2 1 0
Reserved ECCERR | EVERR EOP |WRPERR| PVERR | PGERR | Reserved | BUSY
I I I I I I I rcwl rcwl  rewl rcwl  rewl rcwl r
Bit figName Description
31: 8 Reserved Reserved, the reset value must be
7 ECCERR ECC error
Read FLASH error, hardware set thi
6 EVERR Erase check error
When the page is eraseedomrndthéehah
to "1°', and writing "1° can cl ear
5 EOP End of operation
When the flash operation (progr amn
this bit to "1', and writing "'1' c
Not e ukcvceersys fsu | programming or era
4 WRPERR Write protection error
When trying tprptegtamh &l wsht addr ¢
to '"1', and writing "'1° can clear
3 PVERR programming verification error
When an error is reported during v
sets this bit to "1', and writing
2 PGERR Programming error
When trying to program an address
har dwatrtei seltist to '1', and writing
Not e: Before programming, the FLAS
1 Reserved Reserved, the reset value must be
0 BUSY Busy
This bit indicates thattheflbaghnmip
operation, this bit is set to hds;
an error occurs.
22425The FLASH control register (FLASH_CTRL)
Address offset 0x10
Reset value: O0x0000 0080
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31 16
' ' ' '  Reened ' ' ' '
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 value must be

13 ECERRI TE ECC error interrupt
This bit allows an interrupt to be
goes to ' 1°
0O: Interrupt generation is prohibi
1: Enable interrupt generation.

12 EOPET Al l ow operation completion interru
This bit allows an interrupt to be
becomes ' 1°'

Ol ntegemuernation is prohibited;
l1integemnertati on is allowed.

11 FERRI TE Erase/ Program Verify Error Interru
Thbst allows an interrupt to be ge
FLASH_STS. EVERR/PVERR bit goes to
0: I nterrupt generation is prohibi
1: Enable interrupt generation.

10 ERRI TE Error status interrupt all owed
This bit allows an intehremptot ocoobe
FLASH_STS. PGERR/ FLASH_STS. WRPERR
O: interrupt generation is prohibi
1: interrupt generation is allowed

9 OPTWE Al l ow write option byte
When this bit is "1', the option b
correct key sequence is written in
N
Software can clear this bit.

8 SMPSEL FIl ash programming mode options
0: SMP1 mode. Before programming,
where the ipsolgoaamméadg and check wh
not been erased, the programming o
FLASH_STS. PGERR warning bit wild.l b
1: SMP2 mode. Before programming,
address where the programming is |
directly start programming. | f the
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Bit figName Description
data before, only the same data ca
SMP2 mode, daoharwias@eothée guarant ¢
7 LOCK Lock
You can only write "1'. When this
After detecting the correct unlock
After an unsuo@esaftiulonunitddclsi gt o
next system reset.
6 START Start
When this bit is "1', an erase epe
"1' by software FaAnASH |BTESE ¥ db ¢ oo M®s
5 OPTER Er astei oonp byt es.
0: Di sabl e option bytes erase mode
1: Enable option bytes erase mode.
4 OPTPG Program option bytes.
0: Di sabl e option bytes program mo
1: Enable option bytes program mod
3 Reserved Reserved, the reset value must be
2 ME R Mass erase.
O0Di satalses erase mode;
l1Enamhes erase mode.
1 PER Page erase.
O0Di s plmlgee erase mode;
l1Enaphge erase mode
0 PG Progr am.
O0Di sgbblogram mode;
l1Enabl e program mode.
Note: Pl ease2.rxfféerrd proo gsreactmiong and erasing.
22426The FLASH address register (FLASH_ADD)
Address offset: O0x14
Reset value: 0x0000 O0O0O0O

31

FADD[31:16]

w

FADD([15:0]
1

w

Bit

f

€

Na me

Description

31:

0

FADD

FIl ash address
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Bit figName Description
Select the address to be programme
erased when page erasing.
Note: When the FLASH_STS.BUSY bit
22427 he FLASH Opti oQFbhbASHE_O8B@g)ster 2
Address offset: 0x18
Reset value: 0x0c800000
31 28 27 26 25 24 23 22 16
" Resened nBOOTO | AW Reserved nBOOTI I I Reserved I I
15I . . I1r1 11”0I . 8 ’; . . . . . . . 0
Reserved BOR_LEV[2:0] Reserved
r
Bit figName Description
31:28 Reserved Reserved, the reset value must be
27 nBOOTO nBOOTO
Note: Thi-enlbyt is read
26 nSWBOOTO nSWBOOTO
Note: Thi-enlbyt is read
25: 24 Reserved Reserved, the reset value must be
23 nBOOT1 nBOOT1
Note: Thi-eanlbyt 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
01r12. 60V
1002. 90V
Ot heeser ved
7:0 Reserved Reserved, the reset val ue must be
Not e: For the specific combined functions2. dhbo3ontBOOT

Management
22428ption byte register (FLASH_OB)
Address offset: Ox1cC

Reset value: OX03FF FFFC
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31 30I . . I26 25I . . . . . I18 17 . 16
RDPRT2 Reserved Datal Data0
1r5 10 9 ) 5 4 3 2 1 ' 0
I I Datat I I I INothscdl I RS Ey | BRS1 |WDG_SW| RDPRTI | OBERR
Bit figName Description
31 RDPRT?2 Read protection L2 | evel protectio
0: Read protection L2 |l evel is not
1: Read ptevettienehdabl ed.
Note: Thi-eanlbyt is read
30: 26 Reserved Reserved, the reset value must be
25:18 Datal[ 7: 0] Dat al
Note: Thi-eanlbyt is read
17:10 Dat aO[ 7: 0] Dat a0
Note: Thi-eanlbyt is read
: 5 Reserved Not used, the hardwaremains at 1.
4 nNnRST_STDBY Enter Standby mode reset configur a
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: Roecsceutr s i mmedi ately after enter
1: No reset occurs after entering
Note: Thi-eanlbyt is read
2 WDG_SW Set watchdog
OHar dware watchdog;
1: Software watchdog.
Note: Thi-eanlbyt is read
1 RDPRT1 Read proteptiodomcltll ohevel
0: Read protection L1 | evel is not
1Read protection L1 | evel is enabl
Note: Thi-eanlbyt is read
0 OBERR Option byte error
When this bit is "1°"', it means t ha
Note: Thi-enlbyt is read
22429Wr i te protection register (FLASH_WRP)
Address offset 0x20
Reset value: OxFFFF FFFF
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31 16
WRPT
T
15 0
WRPT
T
Bit figName Description
31:0 WRPT Write protect
This register contains the write.p
OWrite protdéddticon takes
1: Write protection is invalid.
Note: Thesenbiyt.ts are read
22421ECQC egi FtLAISH_ECC
Addr es 9 x®faf set
Reset Ox®&I00®&: 0000
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.
7 Reserved Reserved, the reset value must be
5:0 ECCLW After writi nbgi ta FMoarsdh taod dar €3s2s , -bt h e
val ue.

224211CAHRegi st er

(FLASH_CAHR)

Address offset O0x30
Reset val ue: Ox0000 0O0OO0O
31 16
Reserved
15 8 7 4 3 0
Reserved LOCKSTOP LOCKSTRT
™ ™w
31637

NSING Technologies Pte. Ltd.

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

sg



-~
"" NSING

nNsi c@® m.

Bit figName

Description

31:8 Reserved

Reserved,

t he

res

et value must be

7: 4 LOCKSTOP[ 3: 0

i Cache | ock
Chapter).
ODi sabl e

1Enabl e

stop

(see f2.r2 .d2Ct8xilBee d

LOCKSTRT[ 3: 0

i Cache | ock
ODi sabl e

1Enabl e

start.
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3 Power control (PWR)

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

RUN, {POWER RUN, SIPOBMERL EEG W, STOP2 and STANDBY mode

3.1Power supply

O The PWR module mainly consists of pg h¥s kMl dAM WiFOg i |

detail s, Bl @&%powerf esupmpml y bl ock diagr am. I n order
power domains, some power domains will be introduc
the powen Odomthe 60l l owing chapter

Vppdomain: The voltage input range is 1.8V-~-3.6YV,
PVD, TRNG, USB PHY and motowaeirg.istugplpl yeri pher al i

B

Vppad O mai n: The voltage i npmdi nrlayn gseu pipsl i .58 \p~03w ebrV
peripherals. A/ D, D/A, TS (Temperature Sensor) a
anal og power supply is powered by VSSA, which ¢
conversaoyn percfudsr mance of analog modules such as

VrRerO rreMd o mai n:

U ExterrpragdiVs the input reference voltage for AI
output of the intermadmusol ahwaysseberegaal bubf &

0 I nt ergralCoVinemxtmdrtthoe W ol t agmadiss r2z.qud &\e,d annodt M o

2. 4V.
O The PWR module consists of a main regulator ( MR)
regul ators powehealbkbgdigtbal i siatwaiys. efMabl ed afte
MR

The output voltage range of MR can be adjusted b
mode and SLEEPMRode oifs MLCIUed whOWERMCRUNBOWBR/ LOW
SLEEP, STOP 2, STANDBY mode

LPR

LPR is usPROWER RWW mePdeWERL W EEP mode, STOP2 mod

mode. I n STOP2 mode, it powers t hpowert emawern dom
33637
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Fi gBtRower supdilagrbdmck
VDDA
DAC, ADC, COMP, OPA
VSSA

—] USB PHY |

Afe_main

[ HSEHSIPLL |

| OsGov || TRNG |

Core
IO rings(except Flash
PCl13/14/15/NRST Digital peripherals
VDDD
$—— PCIIL4IGNRST [ Main Domain
Afe_Ip
M R/LPR VDDDLP_RET

LPUART

VDD LPTIM
WKUP SRAML(24KB)
VSS COMP digital circuit

| BG/IBIAS/BOR_PVD | _ _
| MSILSILSE | Retention Domain

PWR
RTC
IWDG

SRAM2(8KB)
LP domain

VDDDLP

31 2Power supply supervisor

3121Power on reset (POR) and brown out reset (|

Powem reset (POR) rmresdetbr OB@R) circuits are integrate
modes and cannot be di sablledtediwica BtOlRRe thhpteisthhro| iyt & ¢

Duringopowehe BOR will hold the ohi p eiarc hreess d th eu rstpielc |

WhempfVal | s bel ow the selected threshold, the oply wi

reset thresholds, see the Electrical Characteristi cs
34637
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Fi gG82BRr owmnt reset (BOR) waveform
A vDD/VDDA
Vgor rising'edgé
I 40mV
| hysteresis
_ Veor falling edgé
- _ _ _ _Y N— — —
I | |
| | |
| I L |
|<_>| Temporization |
| | tRSTTEMPO |
| | |
| | |
T T T >
|
|
RESET

Note: The resgetredpempbdsi anl ¥y ohbiarsiendu no nt BsRees BoARd m( V
3122Programmabl e voltage detector (PVD)

PVD monitors the powebpvsoldpgpmlgye bw tco mpheer irred etvleentV bi t
2 (PWR_CTRL2). RBWRSGEJTeRLt2 .tPHeS t hreshol Bndbret R¢Dmbyi ¢
PWR_ CTRL2. PVDEN.

The PWR_STS2. PVDO f |l ag i sVowisse da btoov ei/ rbckil mamt e hvef BPtVeDe rv ¢
event is connected internally to the 16th Ilinesof t
enabled in the exA eRP\WWt edaiers udbd T st @elrow t he PV
and/ or Woberinsddheabove the PVD threshol d, according t
interruporl éxamfilbe, this feature can be used to perf

PVD can also be configured tovDmdnmi t(oRB7t)h e( ceoxpearr real
VREFI NT (about 1.2V)).
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waveform

Fi gG88RVD threshol d

A vDD/VDDA

100mVv

PVD threshold hysteresis

>
PVD output
32Power modes
Overall MCU has 6 power modes: RUN, SLEEP, LOW POV
STANDBY.r eitf freode has different performance and powe
is shown bel ow.
Tab3lower modes
Mode | Regul Enter Exit Wakeup st
Cod executi
Power on, syste ) )
RUN MR Enter another |without peri

e
h
w a kuep ]
reconfigurat
Code
h
o
e

executi
1) WFI returned from ISR

2) WFE

SLEEP MR any interrupt or wakep event | wi t hout per.i

reconfigurat

LOW o | Cod 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 Codckexecution
P OWER LPR 1) WFI returned from ISR any interrupt orwakepevent | wi t hout per.i
SLEEP 2) WFE reconfigurat

WFI/WFE Continue to

STOP2 LPR
1" SCB _ SSCEEPDEEP =1

System reset and all EXTI

code, periph
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Mode | Regul Enter Exit Wakeup st
2" PWR_CTRL1.LPMSEL = user chooses
A000/ 0100 not need to

recomrfdi gWwiSB,
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 timestamptamperdetection
Not e:
1. STOMdde, afutper twwedkeode can continue running from

retained, and the SPI/UART2/ UART3/ UART4/ UARTS5/1 2C1

2. Please refer to the corresponpitnigmallat a sheet for t

The running enable conditions of different modul es i

tabl e:
Tab328B8l ocks running state
g g Stop2 Standby

Main Blocks Run § §. 5 §. g _ é’ % _ é‘ %

g g g g S g

O O
CPU Y - Y - - - - -
MMU @) (0] (0] (0] - - - -
DMA @) (0] (0] (0] - - - -
FLASH 0] (0] (0] (0] - - -
SRAM1 Y Y Y Y 0] - - -
SRAM2 Y Y Y Y @) - @) -
BOR Y Y Y Y Y Y Y Y
PVD @) (0] (0] (0] o Y o -
HSE 0] (0] - - - - - -
HSI 0] (0] - - - - - -
LSE @] O O 0] @) - @) -
LSI @] O O 0] @) - @) -
MSI @] O Y Y @) - - -
CSS for HSE 0] (0] (0] (0] - - - -
CSS for LSE 0] (0] (0] (0] @) @) o o
PLL 0] O - - - - - -
RTC @] O O 0] @) Y @) Y
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Stop2 Standby

sleep

Main Blocks Run

Sleep
Low power
run
Low power
Wakeup
capability
Wakeup
capability

Tamper
IWDG
EXTI
LPTIM
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

O|O0o|O0|O|O|]O|O|O|O|O|<X|O|w
O|O0|OC|O|O|]O|O|O|O|O|X|O|w

@]
@]

TempSensor
OPAMP
COMP
TRNG
GPIOs

o|o|Oo|O|0O]|0O
o|o|O|O|O]|0O

O|O0O|O|O|O|O|O|OC|O|O|]O|O|O|O|O|OC|O|lO|O|O|O|O|X]|O|w
O|O0O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|X]|O|w

(0] (0] @) Y @) 3 pins

Not e:

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

2. Only COMP1 support STOP2 mode.

3.3 pins repraypedtOst, hrPAS8 ., w®KRO and PC13

321RUN mode

RUN mode is the normal operation mode of the MCU. Th
the RCC register to achieve the purpose of reducing
reduce power fcuorntshuemptrieodnuc efTodynami ¢ power consumpti o
via PWR_CTRL1. MRSEL. I n addition, if the FLASH is n
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bit to put the FLASH into sl eepgLAcSHe AtCo SLeMIEUNC eb ipto wearn
the current state of the FLASH.

3210Dynamic Voltage Regul ation ( MR)
Steps to enter MR 1. 0V:

A Make sure the system clock is at most 72MHz. Not e
maxi mum system 4MHzZzKk i s wup

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

A Set FLASH_AC.LVMEN to 1, and wait for FLASH_AC. LVNM
t he-vibc@gie mode;

A Reconfigure the FLASH read cycle, the confitguratic
read FLASH wait time is greater than 30ns. I f the
as 2,

A Set SRAM t anawormmo dien nor

A Configure PWR_CTRL1. MRSEL[1:0] = 0x2, then poll toc
then pulled high. It takes about 100us to pull dov

Steps f o MMRL. DV:

A Configure PWR_CTRL1. MRSEL[ 100] PWROSBS2tMRmR thollbe a
then pulled high. It takes about 100us to pul/l dov

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

A Clear tHh eACELAMEN bit and wait for the FLASH_AC. LV]|
has exi tveod ttahgee |noowd e ;

A lncrease the system clock;

A Configure the FLASH read cycle according to the s

t maor equal to 20ns (if it is |l ess than 50MHz, it

322SLEEP mode

The CPU stops and all peripher aWsF i marl as d(i snge lp eas pN\elr
can run and wake up the oC€RUWMBhSeLNE EaPn mordteer radpit 1drO epvi
state/function as in RUN mode.

3221Ent er SLEEP mode

Enter SLEEP mo d e by executing WF | (wait for i nte
SCB_SCR. SLEEPDEEP = 0. Dependi g tometdearSEBt &€ Ro SiLIEG®
entry:
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A SLEBRPW: | f SCB_SCR. SLEEPONEXI T = 0, t hen WFI or W
the system enters sleep mode i mmediatel y.
A SLEBMNEXI T: | f SCB_SCR. SLEEPONEXI T s dl,edphemedestwhme
from the | owest priority | SR.

3222ExXxi t SLEEP mode

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

| f the WFE instruction is uset tbeeBLEEPtmMed&SLEBRe d

event ocoapreveWalkecan be generated in the foll owing
A Enable an interrupt in the peripheral control regi
When MCU wakes up byt eWFrEy p tt hseu sppeernidp hbkeirtalandh t he pe
suspend bit (in NVIC interrupt clear suspend regi s
A Configure an external or internal EXTI event mode

peripherapt iste®pend bit and the peripheral NVI C i
clear suspend register) because the suspend bit c
the showtpedt mealbecauspenheona iateorupmeentry or e

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 $RAMPLAI
peripherals can be confi gurSAd tdd svadrikdas required, e

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

A Tur nmoodfufl es that do not support LPRUN, such as USB

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

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

A Se the FLASH_AC.LVMEN bit to 1, and wait for the
has entewettabe mMmode;

A Reconfigure the FLASH read cycle to O0;

A Set SRAM to work in low voltage mode;

A Configure PWR_CTRL3. BGTLPBDILPRard OPRWROQGTRIgAIre BAI

be normally open;

A PWRCTRL1.LPREN bit is seRWROSTERUNE whibe 1o Whae tu
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avoid CPU access to SRAM and prevent SRAM timing g

Addi tional stépstbhan bedtakepotwer consumption:

A Adjust the LPR output to meet different power or f
A Turn on or off the digital peripheral clock accor
A Turn off unnecessary analog peripherals;

A I'f FLASH i s nofturutsheedr, riend uocred eproweor consumpti on, us

= 1 to put FLASH into sleep mode. Configuring FL/
FLASH.

I't should be noted that LP RUN can switdehand RENSImMB
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 wiad tsatnttid PWR_STS2. LPRL

A Set the FLASH 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 reand «lyadl, aarcd ran nigr & or h date  tsh

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

324L OW POWER SLEEP mode

In LOW POWER SLEEP mode, all/l I/ O pins remain in the

3241Ent er LOW POWER SLEEP mode

To enter LOW POWER SLEEP mode, first need to enter L
The specific steps to enter LOW POWER RIUN2addESantdi &
3.2.2.1

3242Exit LOW POWER SLEEP mode

Exiting LOW POWER SLEEP mod®e mosethanyamatasr repittiomg e
from LOW POWER SLEEP mode8. 2F@rt2dsehaul d, beelaoSetddurirba
LOW POWER RUN mode after waking up from LOW POWER SL

325 STOP2 mode

STOP2 mode i sEMaBEedeep €beepxmode, all core digital
regulator (MR) off, HSE/ HSle/r RlUAiPdif.if e g HoEBtt eerLsB,BE /8B Ip o @
41637
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RCC, SPI 1/ 2, UARTA4/ 5, USART2EBentTRiGeh / RE Ta nddo i¥VéDnGE rar redy

power domain are still functioning normally.
SRAM1/ 2 can be configured to be retained in ST
PWR_CTRL3. RAM2RET. All 1/0 piensestavcepbyP@e3aAlLd4t15 P&

conf i grueteednhtéoosmname st.ate as run mode
3251Ent er STOP2 mode
Tenter STOP2 mode, should be configured: SCB_SCR. SL|

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

I f the access trogtrkees sAPB har éa mes tion emter the STOP2
is completed.

I n STOP2 mode, the following peripherals are avail at
A Independent Watchdog (!l WDG) optional: Once enabl ed
A RTCptoional: It canLbD@TRRTGQEN. on by RCC_

A Internal RC oscillator (LSI RC) optional: 1t can &
A External 32.768kHz crystal oscillatdDCTRESBEEGSIChi or

A Ot her pehraitp hcearnalcshotose to hold or work such as GPI
A |1 O can be rceotndatgiudiregdh & toe .

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

3252EXx t STOP2 mode

When the STOP2 mode is exipt ed/emy an ai nther rElXprtl dri na,
restored to its previous state, and the code eX)ecuti
can alssTOP&x imode.

After exiting STOP2 mode, the system clock defaults
entering STOP2 mode, the hardware will automatically
Once theiBLELealdyckthe hardware will automatically suv

configured as the system clock before entering STOPZ
as the system cl ock sonrceeadtynhe IHSIHSolr oH S EH SeHp of cagkisttiee ng o
clock wildl remain as MSI .

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

326STANDBY mode

STANDBY mode -M4 lna Cettl teReopEpmode. The courenedd maifm, isheo
HSE are turned off, and the LSI and LSE are optiona
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wor k. All GPI O pin statesg.are selectable as retentic
Not e: The GPI O pin statestwatléd wchamgexitto. t he system c
3261Ent er STANDBY mode

Enter STANDBY mo d e by executing WFI /| WFE and se
PWR_CTRL1. LPMSEL = "011".

I f $HLA s being operated, the time to enter STANDBY mo

|l the access to the APB area is in progress, the tim
access is completed.
In STANDBY mode, the following peripherals are avail

A Independent Watchdog (1| WDG) omuritoinmad :u mdnicle a nraebd eetd

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 orf

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

3262Exit STANDBY mode

MCU exits STANDBY mode when external geseft WHNRBTpipn 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-wake@WwWUmode

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

A 32.768kHz external crystal clock (LSE 0OSC)

This clock source provides an accurate clock refer

A RC internal c¢crystal c¢clock (LSI RC)

This clock source has the advantagecbobbc&kawnicogriabeg
than the LSE.

To wake up from STOP2 mode using the RTC alarm event
A Configul@i EXHp edge trigger.
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A Configure RTC to enable RTC alarm event

To wake up from STANDBY mode 1u8lioerg RTDCo adesedmo refviem
PWR_CTRL3. 1 WKUPLEN needs to be configured.

34PWR regi sters

341PWR register overview

Tab33dPWR regivetreriew

Offse{ Register N | | o
IS 1<)
] &
j o
w
000h PWR_CTRL1 & g
= %
Reset Value oJoJo
it —
o
PWR_CTRL2 " & E
00an| - a 9 >
> o o
o
Reset Value 0 ojfo0]oO

T

B

b

s]

=

T

r

w
PSTSTP2
PSTSTBY
RAM2RET
RAM1RET
WKUP2PS
WKUP1PS
WKUPOPS

008h

PBDTSTBY
PBDTSTP2
PBDTLPR
IWKUPLEN
BGDTSTBY
BGDTSTP2
BGDTLPR
WKUP2EN
WKUP1EN
WKUPOEN

o
[
[
[
o
o
o
[
[
o
o
o
o
o
o

Reset Value

B [
PWR_STS1 =) % % %
00CH| = é é é é

o
o
o

Reset Value

010h PWR_STS2

PVDO
MRF
LPRUNF

o
[
[

Reset Value

014h

T
B
b
»
=
17
e}

-
CLRSTBY
CLRWKUP2
CLRWKUPL
CLRWKUPO

Reset Value

o
o
o

342Power contr ol register 1 (PWR_CTRL1)

Addr es 9 xdfof s et
Reset OX®00®&(:r0e7s0e0t by wakeup from STANDBY mode)
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31 16
15 14 13 11 10 9 8 7 3 2 0
Reserved | LPREN I Reserved I MRSEIL[I :0] DRBP I I Reserved I I LIPMSEL[2:(I)]
- B ~ ~ - T
Bit fielName Description
31:15 Reserved Reserved, the reset value must be mg
14 LPREN LOW POWER RUN mode enable bit.
When this bit is set, the MR is turnr
power domai n.
Note: This bit is affected by systen
13:11 Reserved Resenwhed,yreset value must be maint ai
10: 9 MRSEL[ 1: 0]|Main voltage regul ator voltage confi
01: Reserved
10: 1.0V (Rangl)
11: 1.1V (Rang?o)
8 DRBP Di sable RTC, backup registers and wr
I n rtehseet st ate, the RTC, backup regi
from illegal writes. This bit must Q&
0: Di sable access to RTC, backup red
1: Enabl e accesissteor RTEnd bRCRuUIpDCERL
Note: This bit must RBénsaitnhel RTIC HS B
7: Reserved Reserved, the reset value must be mg
2: LPMSEL [2:|Low power mode selection bits.
These bits select the | ow power mod g
00@10: STOP2 mode
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 T T T T T T T T T T T T T T T 16
Reserved
15 T T T T T T T T T T 5 4 3 T T 1 0
Reserved PVDFLT PLS[2:0] PVDEN
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Bit fielName Description
31:5 Reserved Reserved, the meisrettaivimddi.e must be
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

010 2. 4v

011 2.55v

100 2. 7v

101 2.85v

110 2.95v

111 T

Remar ks: (1)i nipsutt haen ad xotge rvnod It age PVD

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

0O: Disable PVD

1: Enable PVD

3J44Power cont

Addr es O xdfgf set
Reset Ox&I0O®E&(: r0e7s0elt

r ol register 3

by SWAN®BY modm)

31 22 21 20 19 18 17 16
I I I " Reseved I I I PSTSTP2 [PSTSTBY| Reserved g?g l;%ng FBOT
: : : : \ : : . . — — — — —
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved IWEII\IJPL RA];\{[ZR RAé\:IrlR Reserved lggBD;F BS?‘E; BI?[’%T Reserved Wl;[SJPZ WI]()LSJPI WI;ISJPO Reserved WIEEPZ W]égPl WIEEPO
I™w ™w ™w ™w ™w I'w I'w ™w ™w ™w ™w ™w
Bit fie|Name Description
31:22 Reserved Reserved, the reset value must be m
21 PSTSTP2 Pin state bit in STOP2 mode.
0: Prient @sntt a oa
1: PinzZist atigh
20 PSTSTBY Pin state bit in STANDBY mode.
0: Prient @sntt a oa
1: PinzZist atigh
19 Reserved Reserved, the reset value must be m
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Bit fie|lName

Description

18 PBDTSTBY

PVDBOR state bit in STANDBY mode.

0: Nor mal mo d e

1: Duty on mode

17 PBDTSTP2

PVDBOR state bit in STOP2 mode.

0: Nor mal mo d e

1: Duty on mode

16 PBDTLPR

PVDBOR LP RUN mode.

0: Nor mal

state bit in
mo d e

1: Duty on mode

15 Reserved

Reserved, the reset value must be m

14 I WKUPLEN

I nter nap Iwiake enabl e bit.

0: Di sabl ecupnténeal wake

1: Enable -umtleirmal wake

13 RAM2RET

SRAM2et elmitti on
SRAM2
0: N o
1Retention

supports selection of retenti

retenti on

12 RAM1RET

SRAMlet elmitti on
SRAM1
0: N o
1Retention

only supports selection of re

retenti on

11 Reserved

Resenwvhed,reset value must be maintai

10 BGDTSTBY

BANDGAP/ BG_Buffer /I BI AS idle

0: Al ways on

state

1: Duty on

9 BGDTSTP2

BANDGAP/ BG_Buffer/ 1 BI AS idle

0: Al ways on

state

1: Duty on

8 BGDTLPR

BANDGAP/ BG_Buifdlee /d4tBAtA&S bit in LP RU
0: Al ways on

1: Duty on

7 Reserved

Reserved, the reset val ue must be m

6 WKUPBP S

WKUPwakuep pin polarity selection bit

Use rising or falling wake
di sabl ed

edge

edge to

wakeums ar e before changin

0: Ri sing

1: Falling edge

5 WKUFPS

WKUPwakuep pin polarity selection bit

Use rising or falling wake

di sayp.l ed

edge to

wakeup pins are before cha

0: Ri sing edge
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Bit fi el Name Description
1: Falling edge
4 WKUBP S WKUPwakuep pin polarity selection bit
Use rising or falling edge to wake
wakeup pins are disabled before cha
0: Ri sing edge
1: Falling edge
3 Reserved Reserved, the reset value must be m
2 WK U BE N Enabl e 2pNKrU.P
Software can set and clear this bit
0: WKUP pin is used for general pur
wake the device from STANDBY mode.
1: WKUP pbnwakeuspdSTANDBY mode.
1 WK UEBE N Enabl e l1pNKrU.P
Software can set and clear this bit
0: WKUP pin is used for general pur
wake the device from STANDBY mode.
1: WKUP pin is used to wake up STAN
0 WK UEE N Enabl e OpNKJ.P
Software can set and clear this bit
0: WKUP pin is used for general pur
wake the device from STANDBY mode.
1: WKUP pin is used to wake up STAN

J45Power

Addr es 9 xdfCf set

status

register 1

(PWR_STS1)

Reset OX®I00®: 00DM r(ePxvenmteror PWR soft reset clear)
31 16
Reserved
15 14 9 8 7 3 2 1 0
IWKUPF Reserved STBYF Reserved WKUPF2 | WKUPF1 | WKUPFO
T T T T T

Bit fi el Name Description
31:16 Reserved Reserved, the reset value must be ma
15 I WKUPF I nter nap fwak&ke.
This bit is set and cleared by hardw
0AIl I internal wakeup sources have be
1: Device wakes up from STANDBY mode
14:9 Reserved Reserved, the reset val ue must be ma
48637
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Bit fi el Name Description
8 STBYF STANDBY fl ag bit.
This bit is set by hardwamedwhandt kbé
software by setting PWR_SOBCLBRsELRST
0: The device has never entered STAN
1: The device has ever entered STAND
Note: A system reset wildl not clear
7:3 Reserved Reservedvalthe mesttbe maintained.
WK U P2F WKUPpin wakeup fl ag.
This bit is set by hardware. Can be
PWR_STSCLR. CLRWKUP
0: No wakeup event occurred
1: Wakeup event received from WKUP p
1 WK U P1F WKUPpin wakeup fl ag.
Thi s steitt biys hardware. Can be cl eared
PWR_STSCLR. ALRWKUP
0: No wakeup event occurred
1: Wakeup event received from WKUP p
0 WK U POF WKU@epin wakeup fl ag.
This bit is set by hardware. Can be
PWR_STSCLR. WLRWKUP
0: No wakeup event occurred
1: Wakeup event received from WKUP p

346Power status register 1 (PWR_STS1)
Addr es O xdfof set
Reset OX®I0O OB POOOWar r es et or PWR sof't reset clear)
31 16
Reserved
15 3 2 1 0
Reserved PVDO MRF | LPRUNF
Bit fi el Name Description
31: 3 Reserved Reservedvalthe mesttbe maintained.
2 PVDO PVD output.
This bit is set and cleared by hardw
0: VDD/ VDDA i s above the PVD thresho
1: VDD/ VDDA i s bel ow t hePWRDCTREL2shlo
1 MR F Vol tage adjustment fl ag.
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Bit fie|lName

Description

0: Voltage adjustment is in progress

1: Voltage adjustment is completed
this f

Recommended ti meout value

Expl anlatt iiosn:recommended to use

mechani sm.

0 LPRUNF

Low power voltage regulator flag.

This bit is cleared by hardware when
MCU LOW POWER R
the voltage regul atofhisbkeepommbistl mg
the frequency.

0: MCU is in LOW POWER RUN mode

1: MCU is in RUN mode

remains 0 when exits

3J4.7Power

Addr es 9 xdfdf set

status <c¢cl ear

register

Reset Ox®100®&: 0000

31

T T T T T T T T T T
Reserved
1 1 1 1 1 1 1 1 1 1

15 9 8 7 3 2 1 0
T T T T T T T T T
CLR CLR CLR
Reserved (CLRSTBY| Reserved WKUP2 | WKUP1 | WKUPO

w w w w

Bit fi el Name Description
31:9 Reserved Reserved, tnetr deetmav altwae ned.
8 CLRSTBY Cl ear STANDBY fl ag.
This bit always reads as 0.
0: No effect.
1: @®PIWRarSTSIBYF fl ag.
7:3 Reserved Reserved, the reset value must be ma
CLRWKYP Clear 2WKkWRup fl ag.
This bit always reads as 0.
0: eNof ect .
1: Clear wakeup fl2ag PWR_STS1. WKUPF
1 CLRWKUP Clear 1WKEWRuUup fl ag.
This bit always reads as 0.
0: No effect.
1: Clear wakeup fllag PWR_STS1. WKUPF
0 CLRWKUP Cl ear OWKWRuUp fl ag.
This bit always reads as 0.
0: No effect.
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fi el Name

Description

1: GCMaekaerup f |

ag

PWR_STS1. WKUPF
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4 Reset and clock control (RCC)

41Reset 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).

5

Brown-out reset(BOR reset).

5

When exiting STANDBY mode.

When returning from STANDBY npoodwee, r rdeosneatisn sa.l | regi ¢
Ot her generated power rFeisgstlise wi | | reset all regi s
The reset source in the figure will finally act o

412System reset

Except the reset flags in the Contrioh/tSShatlueswRpgwesrt e
Fig8dlhe 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

5

EMC reset

B

The reset source can be identified by checkimpndthe
Low Power Domain Control Regi ster ( RCC_LDCTRL)
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4121Software reset

A software reset can be gener at &€dM4b yApspdtitciantg otnh & n3 Y
Control Regi s tEeM4. tReecfhenri ctaol Qoerfteerxe nce manual for fur

4122Lowower management reset

Lowower management reset can be generated by using

., Generate | ow poeeet mamamgeeamenéri ng STANDBY mode: T
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
Thgssem reset signal provided to the chip is output

reset pul 48 dfuorateacnh orfeset source (external earatiendt e
whil e the B8BETedi hows as

The Figure below shows the system reset generation ¢

FigditRystem reset generation

VDD/VDDA

NRST System Reset
—— w Filter Y 5

IWDG Reset
WWDG Reset

Software Reset

|— Pulse extensioat

least13us

Lower Power Management Res

Yl

MMU Reset

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
bit
., VDD power wup/ down will cause a | ow power domain
53637
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42Cl ock control wunit
Four different clock sourceSYSCKN: be used to drive tF
A HSI oscillator clock, 16MHz;
A HSE oscil4a32dMHz; ock,
A MSI oscillator clock:
The frequency can be configured to 100KHz/200KHz/
4 MH z ;

Automatically enabdne rtehsee tc,| oscykatmef i reroaenspedtiwaonrd bwa kno d e

Configurable c¢clock source for | ow power mode;
A PLL cUmctkg 108 MHz;
After booting from reset, MSI is used as system cl oc
The devices have the following two secondary cl ock s
A LsSI 40s@éld i mwernal RC which drives independent w
dri veL PRTTAME R
A LSE: 32.76pekdlzekbwrnal crystal can aP3oMER/s.e¢PUAR
Each clock sourcendapehedentt yesvhenmn ot o6f niot used t
Sever al prescalers can be used t ospaoad i ARB e( AMRBR2 ))f,r ea
speed APB (APB1) domai ns. The maxi mulnd offnranesq ueernec i G 8 M
54MHz, and 27MHz respectively.
RCC provides the Cortex System Timer (SysTick) exte
clock or Cortex clock(HCLK) can be sel ectedndt oStdartiuvse
Register. The ADC clock is generated by dividing the
The clock frequencies of timers are automatically se
A f the APB prescaler is 1, thdrtigmemcygl ack tthrae q wd
to which the timers are connected.
A Otherwise, they are set to twice the frequency of
FCLK is-rtumemi hgeel B Fof FEGormexe det ait &xM4r 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 | Prescaler———————» TRNG_CLK 1M
HSE= High-speed external clock signal HSI 12140\ 132
HSI = High-speed internal clock signal TRNGIMSEL ADC IM
MSI = Multi-speed internal clock signal HSE b I
LSE = Low-speed external clock signal Asi | reseaer ADC_CLK 1M
LS| = Low-speed internal clock signal ADCIMSEL! 2 132
USB | 48VHz USB CLK
Prescaler—————— to USB interface
11/15/2/3
RNGC prescaler
MSI RC /;[r’ei;'[; ADC_PLLCLK
100KHz >
112/ 1256 ADC_CLK
4MHz MSI ADCPLLPREg4] ~ ADCHCLK
ADC HCLK
prescaler
HsirC| | 2/ 132
16MHz L
ADC_HCLK
2 PLLSRC -
2] SCLKSW HCLK cPU
t AHB BUS
PLLHSIPRE PLLMULFCT | = res
0SCOUT [HisE o5 sysclk| | AMB | helk
Prescaler| el X
OSC IN 4~32MHz x17..x32 |PLLCLK 108MHZ | | /1/o1 /5121 108MHz 1/8] SysTick
HSE MAX MAX SAC CLK CRC CLK
PLLSRODIV APET DMA_CLK
PLLHSEPRES L | b 27MHz MAX PCLK1to
"LKSSEE rescaler N
11214816 APBL1 peripherals
HSE| RTCSEL
0SG2 OUTH e osd L2 TIM 2/3/4/5/617/9
0SC32 IN 32.768<Hz LLSE RTC_CLK(to RTQ If(APBL Prescaler 1) x1——» TIM2/3/4/5/6/7/9_CLK
- else »
APB2
L__| Prescaler 54MHz MAX PCLK2to
2418116 APB2 peripherals
TIM 1/8
If(APB2 Prescaler 1) x1
else 2
LSIRC TIM1/8 CLK
40KHz WDG_CLK SYSCLK
TIMCLKSEL
l— Lsi PCLK1
LSE LS| PCLK1
MSI
PLL MCOPRES SYSCLK
Mco L | Pprescaler SYSCLK tfs'f LPTIM_CLK LSE LPUART _CLK
V23/4)..116 HSI COMPL_OUT HsI
HSE COMP2_OUT
PLLCLK LPUARTSEL
MCO LPTIMSEL
1. The maxi mum frequency available for the system clock is 10
2. or more details about thehbnheterali sandsexpéenak ckbéebnsout
in the product datasheet
3.  When PLL is selected as system clock source, PLL minimum clock output is 32MHz.
422HSE cl ock
The -dpgbd external clock sidgrealf ol H8®) ngan wine cd ®om&r &K
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HSE external crystal/ceramic resonator
HSE user external clock

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

Fi gd4BHSE/ LSE cl ock source

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

Cl-[ C2:|-

4221External <c¢lock source (HSE bypass)

I n this modek aouegéemnat béeoprovided. I'ts frequenc
mode by setting the RCC_CTRL.HSEBP and RCC_CTRL. HSEI
squar e, sine or triangle wave) timestOSiICe OtUdGnpeat end st o

(H4A) . FEg &3 e

The RCC_CTRL. HSERDF bit is used to istdarctadpe, whret ihlert
by hardware, the clock was released.

4222External c¢rystal/ ceramic resonator (HSE <cr"
The 4 to 32 MHz external oscillator has the advantag
associatedf hgudwhren cioksi gédf8.@ewlRori nmdSreee det ai |l s, pl eas

characteristics section of the datasheet.

The RCC_CTRLtHSEBEBDE abes -swheeetdh eerx ttehrenahli gohsci | | at or i s
clock is not released until this bit is set bryuphtar d\
Register (RCC_CLKINT).

HSE clock ednobeaswi bth by setting the RCC_CTRL. HSEE

423HS | cl ock

The HSI (High Speed Internal) clock signal is genera

as system clock or as PLL input af tR&r PLLWHISdPRE by t 1

by 1 or 2). The HSI RC oscillator can provide a cloc
56637
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ti me than the HSE crystal oscillator. However, its f

The HSdck frequency of each chip has been calibrated
reset, the factory calibration value is |l oaded into

I f the user application iisatdwhhjsectt htie vmalyt add eamrt otrére
The HSI frequency can be trimmed by using the RCC_CI

The RCC_CTRL. HSI RDF bit flag indicates if the HSI R C
noteasedd until this bit is set by hardware. HSI cl oc

Not e:

1. HSI after Ref |l ow, the HSlegosacclkl at o1 dhafac¢ctRefiest it
detailed el ercsHBdifc al par amet

424 MS | cl ock

The MS8I-peB®d I nternal) clock signal is generated fro
be selected byRGOIfQGMWRAL T U.SMINIgRANGEEEB e OhAr bi Tsfrequenc
100 kHHz,2@00k kHz, 800 kHz, 1 MHz, 2 MHz, 4 MHz (def

After-opoweset, sysaitpemrmoens SITANDBWakede, the MSI cl oclk
the MSI frequency is set to its default valwue of 4 N

The RCC_CTRLSTS. MWhRD hteirt tihrediMSdt es stable. The MSI
hardware sets this bit to 1 at startup. MSI can be t

I f the HSE crystal oscillator faioluscetlierMBheclkgskenv
SecHdi. &l Dck Security System

Not e:

1. MSaf ter Refl ow, t h®Ref ee g u ®n dyrdwaiviBlicsttdersticlfislt lii anth debte d a |
detailed electridcal parameters of MSI

425PLL <c¢cl ock

The internal PLL can be used to Reaftedii glagClt d1ek Hhrlee e r
PLL configuration (selecti dindedf aRdL muhpupl ctatkof HS
before enabling PLL. Once the PLL is enablbed,c otnifd sga
using control bits in RCC_CTRL and RCC_CFG registers

After selecting HSI or HSE (both can be divided by
frequency divided by 1 orFiyg4ds the final PLL input c
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Fi gdd4RLL cl ock source selection
PLLHSIPRE
HSI
PLLSRC
PLLMULFCT
' X2x3,.x16,
x17..x32 | PLLCLK
HSE
PLLDIVCLKEN
PLLHSEPRES
I f the PLL interrupt i s eannabilnetde rirnu ptth er ecgluoecskt iaatne rbrel
ready.
I f the USB interface needs to be used in the applic

provide the 48MHz USBCLK cl ock.

426LSE cl ock

The LSE crystal i ®xdae¥hal6&8KHstladwospeegawerc ard oama@d
clock sourteméocl bbbk oerpabther timing functions.

The LSE clock is enabled and disabled by the RCC_LDC

The RCC_LDCTRL. LSERD biE ichdickat es swwiadti leer Duhé ngSt h
signal is not released until this bit is seteqlueshar
can be Jgentwvanedff LSE,you neemd itto onfafi fc dmopl €3t elSyE LcS
switch needs to wait for 1024 LSE clocks RCC_LDCTRL.

4261LSE external c¢clock source(LSE bypass)

I n this mode, an external clock source withhias fmoedgeu €
by setRCOgLDORRBIEBMRCLCN A DCTRBIEEN bits. The external C
triangle wave) with 50% duty cycle must be connected
fl oat-Zhg (Hi

42.7L S| cl ock

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

The LSI c¢clock can be turnedLS8hENrbioff wusing the RCC_
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The RCC_CTRLSTS.LSIRD bit flag indicates if the LSI
bit is set by hardware. An interrupt c&CCbhbE€L&EENEr at €

4271L S| 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).

Cali braat benachieved by measuring the LSI clock freq
measurement is guaranteed by the accuracy of the HS
adjusting the 20 bitapneshal accofatbaei RI€Ependdnbbwa
calcul ation.

The LSI calibration steps are as foll ows:
Turn on TI M9 and set channel 3 to input capture n

Set the TIM9_ _CTRL1.C3SEL bit to thaadahg;connect th

Set the 20 bit prescaler based on the measur ement

1
2
3. Measure LSI c¢clock frequency through TI M9 capture/
4
ti meout .

428System clock (SYSCLK) selection

Thetewsclock (SYSCLK) has four clock sources: MSI,
The maximum frequency of the system clock is 108 M}k
frequency of 4MHz) is selected as ctlhoec ks yssotuernt ec |iosc ku. s

indirectly through the PLL as the system cl ock.

Switching from one c¢clock source to another wilay only
to start the stabilizWhemnt lpdhasel @act PdLclilsealbbi dtdheerad e o
system clock will not occur until the target <c¢cl ock

N

429Cl ock security system (CLKSS)

Clock security system can be activated beg asofiwatred

clock detector is enabled after the startup deflfay of
If the HSE clock fails, the HSE oscillator willo be
the break input of the advanced timers (TI M1 and TI N
generated, allowing the software to execute rescue o0

Maskable I ntefrup&)do.ntexrupt

Once the CSS is activated and the HSE clock fails,
generated. The NMI will be executed continuously wun
necessarlyeatr the CSS interrupt by setting the RCC_CL
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I f the HSE oscillator is directly or indirectpyt use:
clock, and the PLL ctbhrk tbBeuskdchsfahkbusgswelnthctaus
MSI oscillator and the disabling of the extermpalt HSE
clock then upon HSE clock failure, the PLL wildl be t

4210LSEl 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 fault. Whear &dS&nabhded Sand ready, the RCC_LDCTRL.
configuring the RCC_LDCTRL. RTCSEL to select the RTC

I f an LSE failure is detected, no more LSE wil!/ be
noe modified by hardware to switch the RTC clock sol

I n Standby mode, an LSHpcl dokot dAierumedesi ggear s naewak
and then the software can clear the RCEBJIdLDEAERQOgeLSEBEE
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_LDCTRL. RTCGSELEFbduOtebrchaa, behei RTiEC
LSI clocks. This selection cannot be changed unl ess
Before configuring the RTORBPoOockiusoubeesethéeoPWRt EGTR
The LSEcdmadklisSlare in the | ow power domai n, but the |
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 clock divided by 32 is used as the RTC

E When in S3tammldyomode, the RTC state is indeter mii

4212Wat chdog cl ock

If the | WDG is started by either hardware option or
be disabled. After the LSI osdihlel dtWwbrG.i s stabilized,

4213Cl ock OMCQut

The microcontroller clock output (MCO) capability al

The corresponding GPI O port register must be config
signals can be selected as the MCO cl ock:
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432Cl ock Control Register (RCC_CTRL)
Address offset 0x00
Reset value: O0x0000 0040
31 26 25 24 23 20 19 18 17 16
I I Rcsc:rvcd I I PLLRDF | PLLEN I Rcsc,:rvcd I ICLKSSEN| HSEBP | HSERDF | HSEEN
is T 6 A S T |
I I I I-IISICAL[S:(;] I I I I HISITRIM[4:I0] I HSIRDF | HSIEN
. . . . : . . . . . . — . . : —
Bit Field |Name Description
31: 26 ReserveqReserved, the reset value must be m
25 PLLRDF PLL clock ready flag
Set by hardware once PLL is ready.
0: Phbatiseady
1: PLL is ready
24 PLLEN PLL enabl e
Set and cleared by software. When e
This bit cannot be cleared when PLL
When the HSI/HSE is uskPdHLasthédePkl oy
turned on until the HSI/HSE cl ock
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: Disablectbhe clock dete
1: Enable the clock detector if the
18 HSEBP Externapedd ghhl ock bypass enabl e
Set and cleared by software. This b
di sabl ed.
0: Di sabl e t he boyspcislsl adtunrcti on of H
1: Enable the bypass function of HS
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 Externapedd ghl ock enabl e
Set and cleared by software. When e
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Bit Field |Name Description
by hardware. Thi s bi tisusealdimatlyoribdeectly aseh

system clock.

0: Disable HSE oscillator
1: abhe HSE oscillator
15:7 HSI CAL[ 41 nt er msapleehdi gchh ock cal i bration value
These bits are automatically initia
6: 2 HSI TRI M|l nt er nrsaple endi gchh ock correction value
Written by software. The values of nt
order to form the final wvalwue for ¢

0 s c i [Thea&rimming.step is around 28 kHz between two consecutive HSICAL

stepsnd the default value is 16, whi c
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: HSdt iseady
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 HSI| eo®hildel mihtorcannot be
directly or indirectly as system cl
0: Disable 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 Fi el Name Description
31:28 MCOPRES][ 3: 0| MCO prescaler

Set and cleared by software.

0000: MCO clock divided by 1, the
0001: MCO clock divided by 2, duty
0010: MCO clB8¢ckddtyidedl byl/ (frequ
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Bit Fiel Name Description
0011: MCO clock divided by 4, duty
0100: MCO clock divided by 5, duty
0101: MCO clock divided Iy o, fdctt y
0110: MCO c¢clock divided by 7, duty
0111: MCO clock divided by 8, duty
1000: MCO clock divided by 2, duty
1001: MCO clock divided by 4, duty
1010: MCO clock divided by 6, duty
1011: MCO clock divided by 8, duty
1100: MCO clock divided by 10, dut
1101: MCO clock divided by 12, dut
1110: MCO clock divided by 14, dut
1111: MCO cl ©6k duvydedcbyg 50%
27 PLLMULFCT[4|This bit is combined with bit[21:1
refer to PLLMULFCT[3:0].
26: 24 MCO[ 2: 0] Mi crocontroller clock output selec
Set and cleared by software.
OxNo clock output
0O0OS%lce intepeald kbwck (LSI) output
010: Selectspertdechaktkl WSE) output
011: Sel ewltd gienetde rcnfaolc k ( MSI') out put
100: Select system clock (SYSCLK)
1081l ect i nstpeerendalc lhoicgkn ( HSI1 ) out put
11681l ect lixglpeeadlcl ock (HSE) output
11%el ect PLL clock output
Notice: This clock output may be t
clock source.
When the system clock is output to
not exceedhibgOhMeHszt (ftrheeguency of t he
23:22 USBPRES[ 1: 0|USB prescal er.
Set or cleared by software to gene
bits must be valid before enabling
register.
00: Divide yhe. PLasctbekUBB cl ock
01l: The PLL clock is directly wused
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 Wy defftiwmer @LL mul tiplicati
written when the PLL is disabl ed.
108MHz.
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Bit Fiel Name Description
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: PLL input clock T 8
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
ol11el i nput c¢clock T 15
01110: PLL input clock T 16
01111: PLL input clock T 16
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
10110input clock T 23
10111: PLL input clock T 24
11000: PLL input clock T 25
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: *tLdel doolpul 32

17 PLLHSEPRES HSE prescaler for PLL input
Set and c | e dodwide HSEbefsrePLL emetyr & hi s b t
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 sotirtewdahies bit ¢
written when PLL is disabled.
0: HSI clock selected as PLL input
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Bit Fiel Name Description
1: HSE clockselected as PLL input clock
15: 14 Reserved Reserved, the reset value must be
1311 APB2PRES[ 2: |APB tipeled (APB2) prescaler
Set and cleared by software to con
(PCLK2). Make sure that PCLK2 does
0XX: HCLK not divided
100: HCLK divided by 2
101: HCLK divided by 4
110: #CktKded by 8
111: HCLK divided by 16
10: 8 APB1PRES[ 2:|APB kpwed (APB1l) prescaler
Set and cleared by software to con
(PCLK1). Make sure that PCLK1 does
Oxx: HCLK not divided
100: HCLKydi2vi ded
101: HCLK divided by 4
110: HCLK divided by 8
111: HCLK divided by 16
7: 4 AHBPRES[ 3: 0|AHB prescaler
Set and cleared by software to con
( HCLK) .
Oxxx: SYSCLK not divided
1009Y.SCLK divided by 2
1008l:SCHdKvided by 4
1019YSCLK divided by 8
1011: SYSCLK divided by 16
1100: SYSCLK divided 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 cl eariemdd ibcyathea rvdhwiache clooc k g
00: The system clock comes from MS
01l: 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 amdedclbegy software to select the
Set by hardware to force HSI selec
mode, or when th&&CEBSETRLKISISENt o fe
00: Select MSI as system clock
676 37
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Bit Fiel Name Description
01l: Select cH®Ilckas system
10: Select HSE as system clock
11: Select PLL output as system cl
434Cl ock I nterrupt Register (RCC_CLKI NT)
Address offset 0x08
Reset value: 0x0000 0O0O0O
31 i i 27 26 25 24 23 22 21 20 19 18 17 16
Reserved L(S:];Zj{SI LSéET\SISI LSESSIF CIélESRSI Reserved [BORICLR] Plé]i}}le HSCliI]{{DI H(SZIIFRDI L%I?;Dl L(S:IERDI
15 14 13 12 11 % r;V ;& ‘;, 6 ‘;V ‘Z ‘:’;’ VZV \;] ‘(’]V
MSIRDI | M3IRDI | o | PLERDI | HSERDL| HSIRDL | LSERDI | LSIRDD | 1 kSSIF | MSIRDIF| BORIF |PLLRDIF |HSERDIF| HSIRDIF | LSERDIF | LSIRDIF
w w w w rw w w w r r r r r r r r
Bit FiellName 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 LSESSIHag
25 LSESSI EN LSE Clock Security System (CSS) interrupt enable
Set and cleared by software to enable/disable interrugedaby 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. Cleared by software s¢
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 securipgty slysdrem i nterru
Set by the software to clear the CI
0: No effect
1: Clear 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 PLLRDI CLR PLL ready interrupt clear
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Bit FiellName Description
Set by the software to clear the Pl
0: eNof ect
1: Clear the PLLRDIF flag
19 HSERDI CLR HSE ready interrupt clear
Set by the software to clear the H
0: Not wused
1: Clear HSERDIF flag
18 HSI RDI CLR HSI ready interrupt clear
Set by the software to clear the H
0: Not wused
1: Clear the HSIRDIF flag
17 LSERDI CLR LSE ready interrupt clear
Set by the software to clear the L
0: Not wused
1: Cl ear LSERDIF fl ag
16 LSI 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 MSI ready interrupt clear bit.
Set by software to clear the MSI RDI
0O: not wused
1: Clear the MSIRDIF interrupt fl a
14 MSI RDI EN MSI ready interrupt enable bit.
Set or cleared bdi saolfltevatrtee tMS le nraebd
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 and cleared by software to enatl
0: Di sable PtL ready interrup
1: Enabl e PLL ready interrupt
11 HSERDI EN HSE ready interrupt enabl e
Set and cleared by software to enal
0: Di sable HSE ready interrupt
1: Enabl e HSE Ready Interrupt
10 HSI RDI EN HSI ready interrupt enabl e
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Bit FiellName Description
Set cdrechared by software to enable a
0: Di sabl e HSI ready interrupt
1: Enabl e HSI ready interrupt
9 LSERDI EN LSE ready interrupt enabl e
Set and cleared by software to enatl
0: Di sablientlSEr uptady
1: Enable LSE ready interrupt
8 LSI RDI EN LSI ready interrupt enabl e
Set and cleared by software to enatl
0: Disable LSI ready interrupt
1: Enable LSI ready interrupt
7 CLKSSI F Clock security system interrupt f1 g
Set by hardware when a failure is ¢
0: No clock security system interr |
1: Clock security system interrupt
6 MSI RDI F MSFeady interrupt fl ag.
Hardware sets this bit when MSI RDI |
This bit is cleared by software by
0: No clock ready interrupt from M}
1: MSI oscill ator hasugenerated a
5 BORIF BOR interrupt flag
This bit is set by hardware 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 is set by hardware when P
Thi s cBhietariedd by software by setting
0: No clock ready interrupt caused
1: Clock ready interrupt caused by
3 HSERDI F HSE ready interrupt fl ag
Set by hardware when HSERDIEN i s sg
This |lbedarecdc ky software by setting
0: No clock ready interrupt caused
1: Clock ready interrupt caused by
2 HSI RDI F HSI ready interrupt flag
Set by hardware when HSI RDIEN is sg¢
Thsi bit is cleared by software by s
0: No clock ready interrupt caused
1: Clock ready interrupt caused by
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Bit FiellName Description
1 LSERDI F LSE ready interrupt flag
Set by hardware when LSERDEBHNYiIi s 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 LSI ready interrupt flag
Set by the hardwaredwhémr LSIRDIBNKI
This bit is cleared by software by
0: No clock ready interrupt caused
1: Clock ready interrupt caused by
435APB2 Peripher al Reset Register (RCC_/
Addr e s D xdfCf s et
Reset value: 0x0000 00O0O
31 20 19 18 17 16
I I I " Reeved I I I I spRsT | URKRTS | UARTY | Reserved
15 14 13 12 11 10 6 5 4 T:‘;V r;V r‘IN 0
Reserved | USART! | TIMRST| SPIIRST [ TIMIRST I Reserved. I IOPDRST|IOPCRST |IOPBRST |IOPARST | Reserved | AFIORST
™w ™ ™w ™w I I I I ™ ™w ™w ™w ™
Bit FiellName Description
31:20 Reserved Reserved, the reset value must be
19 SPI2RST SPI2 reset
Set and cleared by software.
0: Clear the reset
1: Reset SPI2
18 UART5RST UARTS reset
Set and cleared by software.
0: Clear the reset
1: Reset URT5
17 UART4RST UART4 reset
Set and cleared by software.
0: Clear the reset
1: Reset UART4
16:15 Reserved Reserved, the reset value must be
14 USART1RST USART1 reset
Set and cleared by software.
0: Clear the reset
1: Reset USARTL1
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Bit FiellName Description
13 TIMBRST TIM8 timer reset

Set and cleared by software.

0: Clear the reset

1: Reset TIM8 timer
12 SPIIRST SPI1 reset

Set and cleared by software.

0: Clear the reset

1: Reset SPI1
11 TIM1IRST TIM1 timer reset

Set and cleared by software.

0: Clear the reset

1: Reset TIM1 timer
10: 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 | OPCRST GPI O port C reset.

Set or cleared by software.

0: Clear the reset

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

Set or cleared by software.

0: Clear the reset

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

Set or cleared by software.

0: Clear the reset

1: Reset GPI O port A
1 Reserved Reserved, the meaisrettaivimddi.e must be
0 AFIORST Alternate function 10 reset

Set and cleared by software.

0: Clear the reset

1: Reset Alternate Function
436 APB1 Peri pher al Reset Register (RCC_/
Address offset 0x10
Reset value: 0x0000 O0O0O0O
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
OPAMP | Reserved DACRST| PWRRST Reseved | CANRSTUCDRRSTUSBRST| 12C2RST| 12CIRST Resenved USARTS | USART2| Reserve
15 St S TR AR S S SN S S S S S SR
I Reslerved I W%I?re Reserved TIMORST] Reslerved ICOMPRSITIM7RST| TIM6RST| TIM5RST| TIM4RST| TIM3RST| TIM2RST]|
, \ , — — \ — — — — ” — —
Bit FiellName Description
31 OPAMPRST OPAMP interface reset.
Set or cleared by software.
0 Clear the reset
1: Reset the OPAMP interface
30 Reserved Reserved, the reset value must be
29 DACRST DAC interface reset.
Set or cleared by software.
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 meaisrettaivimddi,e must be
25 CANRST CAN reset
Set or cleared by software.
0 Clear the reset
1: Reset CAN
24 UCDRRST UCDR rese
Set or cleared by software.
0: clear the reset
1: Reset UCDR
23 USBRST USB reset.
Set or cl ared by software.
0: clear he reset
1: RUESsBe t
22 I 2C2RST 1 2C2 rese
Set and cleared by software.
0 Clear the reset
1: Reset 2C2
21 | 2C1RST I 2C1l rese
Set and cleared by software.
0 Clear the reset
1: Reset 2C1
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Bit Fi ell|] Name

Description

20: 19 Reserved

Reserved, t he

reset

value must be

18 USART3RST

USART@8set .

Set cleared
OCear the
1: Reset

or
reset
USARTS3

by s

of t war e.

17 USART2RST

USART?2
Set

reset
and cl eared
0 Clear the reset

1: Reset USART?2

by

software.

16:12 Reserved

Reserved, t he

reset

value must be

11 WWDGRST

Window watchdog reset

Set and cleared by software.
0: Clear the reset

1: Reset window watchdog

Reserved

Reserved, t he

reset

value must be

9 TI MORST

TI M9
Set cleared
OCear the
1: Reset

reset.
or
reset
TI M9

by s

of t war e.

8: 7 Reserved

Reserved, t he

reset

value must be

COMPRST

COMP reset

Set and cleared by software.
0: Clear the reset

1: Reset COMP

M7RST

TI M7 ti mer
Set or cleared
OCear the

1: Reset

reset
the TI

reset.

by s

M7t

of t war e.

i mer

M6 RST

TI M6 ti
Set

mer reset

and cl eared
0 Clear the reset

1: RlelsMe6t t i mer

by

software.

M5 RST

TI M5 ti
Set

mer reset

and cl eared
0 Clear the reset
TI

1: Reset M5  t i

by

mer

software.

M4 RST

TI M4 ti
Set

mer reset

and cl eared
0 Clear the reset
TI

1: Reset M4t

by

mer

software.

M3 RST

TI M3 ti mer reset
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Bit FiellName Description
Set and cle®red by softwa
0 Clear the reset
1: Reset TI M3 timer
0 TI M2RST TI M2 timer reset
Set and cleared by software.
0 Clear the reset
1: Reset TI M2 timer
437AHB Peripher al Clock Enabl e Register
Address offset 0x14
Reset value: O0x0000 0014
31 16
I I I I I I Reselrved I I I I I I I
15 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IRcscrvcdI ADCEN | SACEN | Reserved [RNGCEN Rcsc:rvcd CRCEN | Reserved | FLITFEN | Reserved [SRAMEN | Reserved | DMAEN
I I ™w ™w ™w I ™w ™w ™ ™
Bit FiellName Description
31:13 Reserved Reserved, the reset value must be
12 ADCEN ADC clock enable
Setand 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 Bware.
0: R N G €lock disabled
1: R N G €lock enabled
8: 7 Reserved Reserved, the reset val ue must be
6 CRCEN CRC clock enable
Set and cleared by software.
0: CRC clock disabled
1: CRC clock enabled
Reserved Reserved, the reset val ue must be
4 FLITFEN Flash interface circuit clock enable.
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Bit FiellName Description
Set or cleared by software.
0: Disable the clock of the flash interfagiecuit
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 dis#dd during Sleep mode.
1: SRAM interface clock enabled during Sleep mode
1 Reserved Reserved, the resetd.value must be
0 DMAEN DMA clock enable
Set and cleared by software.
0: DMA clock disabled
1: DMA clock enabled
438APB2 Peripher al Clock Enabl e
Address offset 0x18
Reset value: 0x0000 00OO
31 20 19 18 17 16
I I I I Rcsclrvcd I I I I I SPI2EN [UARTSEN[UART4EN| Reserved
15 14 13 12 11 0 . . 6 5 4 5 5 B 0
Reserved | USART! | TIMBEN | SPTIEN | TIMIEN Reserved IOPDEN | IOPCEN | IOPBEN | IOPAEN | Reserved | AFIOEN
™ ™ ™w ™w I I I I ™ ™w ™w ™ ™
Bit Fiell Name Decsri pti on
31:20 Reserved Reserved, the reset value must be
19 SPI2EN SPI2 clock enable
Set and cleared Igoftware.
0: SPI2 clock disabled
1: SPI2 clock enabled
18 UARTS5EN UART5clock enable
Set and cleared by software.
0: UARTS clock disabled
1: UARTS5 clock enabled
17 UART4EN UART4 clock enable
Set and cleared by software.
0: UART4 clock disabled
1: UART4 clock enabled
16: 15 Reserved Reserved, the reset val ue must be
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Bit

Fiel

Na me

Decsri pti on

14

USARTI1EN

USART1 clock enable

Set andtleared by software.
0: USART1 clock disabled
1: USARTL1 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

Reserved

Reserved, e hneusrte sheet mvaailnut ai ned.

IOPDEN

10 Port D clock enable

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

IOPCEN

10 Port C clock enable

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

IOPBEN

10 Port B clock enable

Set and @ared by software.
0: 10 Port B clock disabled

1: 10 Port B clock enabled

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 val ue must

AFIOEN

Alternate function 10 clock enable
Set and cleared by software.
0: Alternate Function IO clock disabled

1: Alternate Function 10 clock enabled
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439APB1 Peripher al Clock Enabl e Register
Address offset O0x1C
Reset value: 0x0000 0100
31 30 29 28 27 i 26 25 24 23 22 21 20 i 19 18 17 16
OPAMPEN Reserved DACEN | PWREN Reserved | CANEN | Reserved USBEN | I2C2EN | 12C1EN Reserved | USART3 | USART2 | peserved
15 S S TR RN ST SR SN SR S S S S S
" Reserved WWDG | Reserveq TIMIEN | Reserved S Orar |COMPEN TIM7EN | TIMEEN | TIMSEN | TIM4EN | TIM3EN | TIM2EN
s s s — — - — — — — — — —
Bit FiellName Description
31 OPAMPEN OPAMP clock enabl e.
Seotr cleared by software.
0: Disable OPAMP clock
1: Enabl e OPAMP cl ock
30 Reserved Reserved, the reset value must be
29 DACEN DAC interface clock enable
Set and cleared by software.
0: DAC intefface clock disabled
1: DAC interface clock enable
28 PWREN Power interface clock enable
Set and cleared by software.
0: Power interface clock disabled
1: Power interface clock enable
27:26 Reserved Reserved, the reset value 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 value must be
23 USBEN USB clock enable
Set and cleared by software.
0: USB clock disabled
1: USB clock enabled
22 I2C2EN I12C2 clock enable
Set and cleared by software.
0: 12C2 clock disabled
1: 12C2 clock enabled
21 I2C1EN I2C1 clock enable
Set and cleared by software.
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Bit Fiel

Na me

Description

0: 12C1 clock disabled
1: 12C1 clock enabled

20:19

Reserved

Reserved, t he

reset

val ue must

be

18

USART3EN

USART3 clock enable

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

17

USARTZ2EN

USART?2 clock enable

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

16: 12

Reserved

Reserved, t he

reset

val ue must

be

11

WWDGEN

Window watchdog clock enable

Set and cleared by software.

0: Window watchdog clock dibled
1: Window watchdog clock enabled

Reserved

Reserved, t he

reset

val ue must

be

TI MO9EN

T | M$Bck enable

Set and cleared by software.
0:T 1 Mfbck disabled

1: T | MSBck enabled

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

COMPEN

COMP dock enable

Set and cleared by software.
0: COMP clock disabled

1: COMP clock enabled

TI M7 EN

TIM7 timer clock enable

Set and cleared by software.
0: TIM7 clock disabled

1: TIM7 clock enabled

TIMGEN

TIM6 timer clock enable

Set and cleared by software.
0: TIM6 clock disabled

1: TIM6 clock enabled

TIM5EN

TIM5 timer clock enable

Set and cleared by softvear
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Bit

Fiel

Na me

Description

0: TIM5 clock disabled
1: TIM5 clock enabled

TIMAEN

TIM4 timer clock enable

Set and cleared by software.

0: TIM4 clock disabled
1: TIM4 clock enabled

TIM3EN

TIM3 timer clock enable

Set and cleared by software.

0: TIM3 clock disabled
1: TIM3 clock enabled

TIM2EN

TIM2 timer clock enable

Set and cleared by software.

0: TIM2 clock dsabled
1: TIM2 clock enabled

4310L OW POWER Domain Control Regi ster
Address offset 0x20
Reset value: 0x0000 0O0OO
31 30 29 28 27 . . . . . 17 16
Reserveq DEMC [ peserved BOR. Reserved LDSET
15 14 ' 10 9 8 7 4 3 2 1 o
RTCEN ' Reserved RTCSIEL[1:O] ' Reserved LSEGHK| FSECKK | LsEBP | LSERD | LSEEN
" T w T o w w
Bit FiellName Description
31 Reserved Reserved, the reset value must be
30 LDEMCRSTF Low power domai EMC reset fl ag.
Set by har dwmowewheomai H o&WMC r eset
software by writing the RCC_CTRLST
0: No |l ow power domain EMC reset o
1: A Il ow power domain EMC reset hag
29 Reserved Reserved, the reset value must be
28 BORRSTF BOR reset fl ag.
Set by hardwarecwhres andBORI ezsed by
RCC_CTRLSTS. RMRSTF bit.
0: No BOR reset occurred
1: A BOR reset occurred
27:17 Reserved Reserved, the reset val ue must be
16 LDSFTRST Low power domai software reset.
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Bit FiellName Description
Set or sbétawadeby
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 val ue must be
9: 8 RTCSEL[ 1: 0]|RTC <cl| oc kecstoiuaonce sel
Set by software to select RTC cl oclk
it cannot be changed until the next
reset by setting the LDSFTRST bit.
00: No clock
01: LSE oscill @t ocksel ected as RTC
10: LSI oscillator selected as RTC
11: HSE oscillator divided by 32 sg¢
: 6 Reserved Reserved, the reset value must be
4 LSECLKSSF LSE clock security system status.
0: No LSE failure detected
1: LSE fakebHure detec
3 LSECLKSSEN LSE clock security system enable bit.
Set or cleared by software.
0: Disable LSE clock detector
1: If LSE is ready, enable LSE clock detector
2 LSEBP Ext er rsapleeldowsci |l |l ator bypass
In debug mode, set kmhypasxd ems eidl lbayt g
be written whesnpetehde oesxctielrlnaatlorl oiws d
0: LSE oscillator not bypassed
1: LSE oscillator bypassed
1 LSERD Ext er msapleeldow | ock oscillator ready
Set and cl eared by LhSé&Er dovearid |tad oirndi
LSEEN bit is cleared, LSERD goes |
0: Ext esrpneaeld looswci | | at or not ready
1: Ext esrpneaeld looswci | | at or ready
0 LSEEN Ext er nsapleeldow | ock oscill ator enabl e
Set andyclseodrtevhr e.
0: Di sable sphpbeedxbscnal alt ow
1: Enabl e té$peedtes aial | & oavr .
Note: The RCC_LDCTRL. LSEEN, RCC_LDCTRL. LSEBP, RCC_LD
are in the | ow power domai ot edthed edforer thoeaste dnd sca
PWR_CTRL1. DRBP bit is set T lpeoswvee r b idtosmad aan rersleyt . b Angl
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reset will not affect these bits.
4311Cl ock Control/ Status Register (RCC_C
Addr eset :0fGx 24
Reset value: 0x0C00246C
31 30 29 28 27 26 25 24 23 22 . . . . . . 16
RSTE | RSTF | RSTF | RSTF | RoTF |PINRSTF| RGrp |RMRSTF| jory . . i . .
1r5 1r4 ' ' ' ) ' ™ ; 6 4 I’;V 2 1 0
MSI[H“M I I I MSIC/I%L[7:0] I I I MSIIRANGE[ZI:O] MSIRD | MSIEN | LSIRD | LSIEN
. . T e
Bit FiellName Description
31 LPWRRSTF Low power reset flag
Set by har dwmowemwhmainagdmewmnt reset
Cleared by software by writing to {
0: Neolwew management reset occurre
1:1 &wower management reset occurred
30 WWDGRSTF Window watchdog reset flag
Set by hardware when a window watc
Cleared by software by writing to {
0: No windowed watchdog reset occu
1: Window watchdog reset occurred
29 | WDGRSTF I ndependent watchdog reset fl ag
Set by hardware when an independent
Cleared by software by writing to {
0: No independent watchdog reset o
1: I ndependent watchdog reset occu
28 SFTRSTF Softwafbkbageset
Set by hardware when a software re
Cleared by software by writing to {
0: No software reset occurred
1: Software reset occurred
27 PORRSTF Powen/ pdwowen reset fl ag
Set by hardwaaore/ pwhe®n ar @oevteroccur
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 softwarRMRYTRrbitti.ng to
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Bit FiellName Description
0: No NRST pin reset occurred
1: NRST pin reset occurred
25 MMURSTF MMU reset fl ag
Set by hardware when MMU reset occ
Cleared by software by writing to {
0: No MMU reset occurred
1: MMU reset occurred
24 RMRSTF Cleareséae fl ag
Set by the software to clear the r ¢
0: No effect
1: Clear the reset flag
23 RAMRSTF RAM reset fl ag.
Set by hardware when a RAM reset o
the RMRSTF bit.
0: No RAM reset occurred
1: A RAWMa g esedurred
22:15 MSI TRI M[ 7: 0| nt emuntstpieceldock correction value.
Written by software. The value of
the final calibration value wused t
oscillator.
14:7 MSI CAL[ 7: 0]/l nt emurtstpieceldoc k cal i bration value.
The value of these bits is automat.
6: 4 MS| RANGE[ 2:|MSI frequency range selection.
A total of 7 frequencieé¢scaienavail g
000: 100kHz
001: 200kHz
010: 400kHz
011: 800kHz
100: 1 MHz
101: 2 MHz
110: 4MHz (default)
3 MSI1 RD The i mueéstphealdock i s ready.
Hardware will be set to 1 after MS
oscillator cidoatkteryctlees MBI ENelmi t i
0: MSI not ready
1: MSI is ready
2 MSI| EN | nt erurtstpieceldock enabl e bit.
Set or cleared by software. This bi
indirectly used as the styospt2e norc | Sotcal
when the HSE fails, the hardware wi
0: Disable the MSI oscillator
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Bit FiellName Description
1: Enable the MSI oscillator
1 LSI RD I ntersaleeldowscill ator ready
Set and cleared by imaredwarle RCo 4i0n i
ready. After LSIEN is cleared, LSIH
oscillator clock cycl es.
O: Internal 40KHz RC oscillator cl
1: Internal 40KHz RC oscillator cl
0 LSI EN I nterspleeldoastsocri lenabl e
Set and cleared by software.
0: Disable the internal RC 40 kHz
1: Enable the internal RC 40 kHz o
4312AHB Peri pheral Reset Register (RCC_A
Address offset 0x28
Reset value: 0x0000 00OO
31 16
I I I I I I I Reselrved I I I I I I I
15 13 12 11 10 9 8 0
I Reserved I ADCRST | SACRST | Reserved RNGCRST] I I I I Reserved I I I I
. . — — — . . . . . . . .
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 @set
Set and cleared by software.
0: Clear the reset
1:ReseRNGC
8:0 Reserved Reserved, the reset val ue must be
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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 " Resoved I ADEIM ?I?ES%
15 ™ 12 11 ™ 9 8 4 3 ™ 1’(‘)’V
Pﬁgsé[%] Reserved I AD(IIPLLPRESI[4:0] I I ADCHP]IIESB:O] I
v T . .
Bit Fi el Name Description
31:30 Reserved Reserved, the reset value must be
29 TI MCLKSEL TIM1/8 clock source selection
Set and cleared by software
0: PCLK2 is selected as TIM1/8 clo
PCLK2 T 2 is selected.
1: SYSCLK inputasclTo MK /i8s cd ®lckc tsodir
28: 24 RNGCPRES[ 4: (RNGC prescaler
Software sets or clears these bit
clock.
00000: SYSCLK is not divided
000O01: SYSCLK divided by 2
00010: SYSCLK divided by 3
11110: SYSICLIKy d3 lvi de
11111: SYSCLK divided by 32
23:18 Reserved Reserved, the reset value must be
17 ADC1MSEL ADC 1M clock source selection.
Set or cleared by software.
0: Select HSI oscillator clock as
1: Select HISEclhsas|tlme ornput cl ock
16:12 ADC1MPRES[ 4]ADC 1M clock prescaler
Set and cleared by software to con
source.
00000: ADC 1M clock source not div
00001: ADC 1M clock source divided
00010: MA®BICodk source divided by 3
11110: ADC 1M clock source divided
11111: ADC 1M clock source divided
83637
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Bit Fi el Name Description
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 to con
the ADC.
Oxxxx: ADC PLL clock is disabl ed
10000: PLL clock not divided
100PLL clock divided by 2
10010: PLL clock divided by
10011: PLL clock divided by
10100cl Ptk divided by 8
10101: PLL clock divided by 10
10110: PLL clock divided by 12
10111: PLL clock divided by 16
11000: PLL clock divided by 32
11001: PLL clock divided by 64
11010: PLL clock divided by 128
11011: PLL clock divided by 256
Others: PLL clocldivided by 256
3:0 ADCHPRES[ 3: (ADC HCLK prescaler
Set and cleared by software to con
to the ADC.
0000: HCLK clock not divided
0001: HCLK clock divided by 2
0010: HCLK c¢clock divided by 4
0011: HCLKIecd obcyk 6di vi
0100: HCLK c¢clock divided by 8
0101: HCLK c¢clock divided by 10
0110: HCLK 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_
Addressxd®0 fset: O
Reset value: 0x0000 3800
86637
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31 19 18 17 16
' ' ' ' Reserved ' ' ' ' ' TRNGIM|TRNGIM g
15 11 10 9 8 7 6 ™ ™ 0
TRNIGIMPRESI[4:O] I Reserved |51 0CDR | USB  |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: Disable TRNG analog interface ¢
1: EnabberalBYGinterface clock
17 TRNG1MSEL [TRNG 1M clock selection.
Set or cleared by softwar
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 TRNGMPRES[|TRNG 1M clock prescaler
Software sets r clears these bits
00000: Reserved
00001: TRNG 1M clock source divided
input cl ock
00010: TRNG 1M clock source divided
00011G TRINclock source divided by 6
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 value must be m
9 UCDR30OMSEHEUCDR 300M clock source selection
0: OSC300M
1: PLL VCO clock (288M)
8 USBXTALESS|USB external crystal oscillator sel
0: USB has external crystal oscilla
1: USB without external crystal osc
7 UCDREN UCDR enabl e
0: UCDR bypass
1: UCDR enabl e
6:0 Reserved Reserved, the reset val ue must be m
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4315Ret enti on Domain Control Register
Address offset 0x34
Reset value: 0x0000 O0O0O0O

31 16
15I , I12 11 10 9 , 8 7 6 5 4 , 3 2 , , 0
. Reselrved . LPERT | HReM Reselrved LPUART ILPTIMEN| Reserved LPUARTISEL[I:O] LPITIMSEL[ZI:O]
Bit FielName Description
31:12 Reserved Reserved, thmues t r ddee tmav anlt e ned.
11 LPUARTRST LPUART reset.
Set or cleared by software.
0Cl ear reset
1: Reset LPUART
10 LPTI MRST LPTIM reset.
Set or cleared by software.
0Cl ear reset
1: Reset LPTI M
9:8 Reserved Reserved, the reset value must be m
7 LPUARTEN LPUART clock enabl e.
Set or cleared by software.
0: Di sabl e LPUART clock
1: Enable LPUART clock
6 LPTI MEN LPTIM clock enabl e.
Set or cleared by software.
0: Di sable LPTIM clock
1: Enable LPTIM clock
Reserved Reserved, the meaisrettaivimddi.e must be
4: 3 LPUARTSEL |[LPUART clock source selection.
Set or cleared by software.
00: Select APB as input clock
01l: Select the system clock as the
10: Select HSI (16MHz) as input <clo
11: Select LSE as input <clock
2:0 LPTI MSEL LPTI M sd wrcke selection.
Set or cleared by software.
008l ect PCLK1 as input clock
001: Select LSI as input clock
88637
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Bit FielName Description
010: Select HSI (16MHz) as input cl
011: Select LSE as input <clock
100: Select COMP1 output as input c
101: Select COMPEchutput as input c
Ot her wvalues Configuration not all
Noti ce:
When switching the c¢clock source fro
recommended to turn off COMP1l/ 2 bef
4316 PLL and HSI Configuration Register (
Address offset 0x40
Reset value: 0x0000 00O0O
31 16
Reserved
15 2 1 0
Reserved PLI%IS\? C PII)]I“{%SI
Bit Fi el Name Description
31: 2 Reserved Reserved, the reset value must be
1 PLLSRCDI V PLL clock source frequency divisio
0: No frequency division
1: 2 frequency division
0 PLLHSIPRE HSIpr esc &lLdr i fnpmrut

0: HSI clock not divided
1: HSI clock divided by 2

written only when PLL is disabled.

Set and cleared by software to divide HSI before PLL entry. This bit can be

4317SRAM Control/ Status Register (RCC_SR
Address offset O0x 44
Reset value: 0O0x0000 OOOO
31 . . . . . . . . . . . . . __16
Reserved
15 . . . . . . . __6 5 4 3 2 1 0
Reserved ERR2STS| pesix |ERR2IEN|ERRISTS| KRR | ERRITEN
rc_wl ™ ™ rc_wl ™ ™
89637
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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 parity error reset enable bi
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 an interrupt when a
2 ERR1STS SRAM1 parity error status bit.
Software writes 1 to clear.
ONo parity erro
1: There is a parity error
1 ERR1IRSTEN SRAM1 parity error reset enable bi
0: System reset when parity error
1: No system reset when parity err
0 ERR1I1 EN SRAM1 parity error interrupt enabl
O0: Trigger armairnttegrreuptorwhen detect
1: Not trigger an interrupt when a

5 GPIO and AFIO

S1Summary

GPI O (Gener al purpose input/outpufyuncsigenenplbtpoupoy
function |/ O.ughtoch2 pGBlu@Pporwlsi ch are divided into
GPI O ports share pins with other alternate perdispher a
Each GPI O pin can be indempenruderntrl yaldenmfniagler egcera o haen
the anal og pins, other GPI O pins have high current c

GPI O ports have the following characteristics:
A Each GPI O port can be individually configured intc
E Input floating
E Inputuppul |
E Inputdopvunl |
E Analog function
E Opedr ain outwpp/to@wid ean lbe configured
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E Pugphil|l outfpupt pamwh mwinl be configured
E Pugphill alternatwep/fHdiokhih i oan amel anfli gur ed

E Opedr ain alcttédromadiagn/dwiwlh | can be configured

A Individual bit set or bit clear function

A Al | O supports external interrupt function

A Al | O supports -lpw mpiowiemg modef avlalkieng edge confi gu
E 16 EXTI can be used tonavaklel ulp/ ®roan STOPRe mpe e, a
E PA8/ PAO/PC13 can be used to wake up in STANDBY m

A Support software remapping |/ O alternate function

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

Each |/ O porotgrhintmedamriba tgparil vy, but théilt/ @olpidtst (4
hawdér d-bont &yte access is not allowed). The figure be

Figb6itRasic structure of | /O port

Output driver
Pushpull, opendrain or disabled

VDD
Write Bit sefclear oMOS
register Output data s &
register I—l
< Read Output
Write control _l IJ
Alternate function output r’_ N-MOS

From onchip peripheral
Vss

Input driver

Oon/ O
_ Read Input data
N register @‘
TTL Schmi

Alternate function input trigger

1/0 Pin

4

To on-chip peripheral

Analog Input

521/ O function description

5211/ O mode configuration

The |1 O port mode can be configured through the regi
(x=A,BTIKe DI)/.O configurations in different operation
91637
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Tab3ld / O port configuration table
PMODE[ 1| POTYPE PUPD[ 1: 0] I / O configuration
0 0 0 Genepruaripaspepugphl |
0 0 1 Genepruarlpasgushu4plu-l p
0 1 0 Genepruaripaspugpuiplu-d d wn
0 1 1 Reserved
o1 1 0 0 Genepruarlpas@epwlm ai n
1 0 1 Genepruarlpas@pwm ap ol p
1 1 0 Genepruaripas@epem apod dwn
1 1 1 Reserved
0 0 0 Al t ernatpeugilwinict i on
0 0 1 Al t er natpeugfhudplad p on
0 1 0 Al t er na tpeu gfurpla-tl b own
0 1 1 Reserved
1o 1 0 0 Al t ernatoepa@nuaicn i on
1 0 1 Al t er natoep enuanud-li po n
1 1 0 Al t er natoep anuan d-¢i bowin
1 1 1 Reserved
X 0 0 I nput floating
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 i nputc haanrda cotuetrpiustt i cs of 1/ O under different conf
Tab32d nput and out put characteristics of differe
Feature GPI O | GPIl O Out Anal og AltEry
funct
Conf i g
Output buff Di sab Enabl ed Di sabl ed acco.rd
peri ph
funct
Schmitt tri Enabl Enabl ed Di sabQuetdput i s Enabl
PULL UP/ DOWN/ HConfig Configur Di sabl ed Config
Configura Config
OPEN DRAI N Di sab outputs O Di sabl ed |[GPI O o\
output dat when t h
92637
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Featur e GPI O | GPI O Out Anal og SRR
funct
GPI1 O high data i g
when "1 GPI O h
i mpeda
when
Config
Configurahb GPI1 O ou
out put" "a,t when t h
PUSH PULL WMOL Disabl GPI O outop Di sabl ed data i g
when the o GPI1 O h
R t he G i mpeda
when
I nput data reg Readal Readabl Reads out Reada
Qutput data reg I nval|Readabl e 4 Il nvalid Reada

52111 nput mode

When |/ O port is configured in input mode:
A Schmitt trigger input is activated
A Whether-uphangdoWwiil tesi stors are confnagautread i depeoridg h

regi ster

A Output buffer is disabled

A The data appearing on the 1/0 pin is sampled into

A Get 1/0 status by read access to data register
93637
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Fi g62lenputtifnilgdig b pdiolWin configuration

Output driver

Writ -
e N Bit sefclear >
register Output data

register

N Read
Write

110 Pin

Input driver

On
_ Read Input data
N register @1
TTL Schmi

trigger

52120ut put mode

When |/ O port is configured as output mode:
A Schmidt trigger input is activated
A Whether-uphangdopwiul tesi stors are connected depends

register

A Outputi souddteirvat ed
p Opedr ain 'mddeon the out putMObat amealg it htee rp i anc toiuud gptud s
The " 1°' port on the output dat a-MO8gi st el
never activated)
p Pusghil I mbdeon thei sue puaM@ITB @ad ede gtiNhe pin outputs
"1l' on the outputMOdSat a nrde ¢gihset epri na cotuit autt e
A The data appearing on the 1/0 pin is sampled into
A Read access to inpus$ data register for 1/0 stat
A The read access to the output data register gets t
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Fi g68@ut put mode configuration
Output driver
VDD
P-M
Write - 4 [ os
Bit sefclear |—|
register Output data Output
B register control |J
- Read I [~ N-MOS
Write 1
Pushpull or operdrainVss 1/0 Pin
Input driver
On
__ Read Input data
- register
TTL Schmi

trigger

5213A1l t ernate

function mode

uf fer

|l ed i

When the |/ O pattersatenfugoctednasode:

A Schnirditgger input is activated

A Whether t h-ep waadowmul Fesi stors are connected
GPIlI Ox _PUPD register

A I'n dpear n -poul lpucschnf i guration, the output b

A Si gamil vewnt obuufpf eir n wpe hi pluet al s

A The data appearing on the 1/0O pin is samp

A Read access to input data register for 1/

93637
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Figbdll ternate function configuration
Output driver
VDD
Write Bit sefclear
register Outputdata | s P-MOS
register ]
< Read Output
Write control [
From onchip peripheral r__ N-MOS
Alternate function output
Pushipull, opendrain or disablgVss 1/0 Pin
Input driver
On
__ Read Input data
N register
TTL Schmi
Alternate function input trigger
To on-chip peripheral
5214Aml og mode
When the I /O Port is'"programmed as anal og mode
A Schmitt trigger input is disabled and outoput
I/ O pin)
A Puup andowmldesistors are disabled
A When readingretghiestienrputt hdeatvaal ue is ' 0
A Output buffer is disabl ed
96637
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Fi gb65ki gh i mpedance analog mode configuratio

Output driver

write Bit sefclear
register Output data

B register
N Read/
Write
Analog Output

From onchip peripheral

1/0 Pin

Input driver

Off
o Read Input data @\‘
register Vss
TTL Schmi

Analog Input trigger

diode

4
<G+

To on-chip peripheral

522Status after reset
During and after reset, the alteéesnavaffignceidotde anmtd
(GPI Ox _ HFPMWMDDE.x[ 1) 0] Bl bt here are sever al exceptional

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

>

The defaudowhnptit BPOTD pin

>

After r33NDeJTAGwh tdaerbtuggi ng system related pins -by de-
up oopuml Imode

A PA15: JTDI -uipn momput pul l
A PA1XATCKn i ngwtwnp umlold e
A PALBTMSn i npupt mpulel

A PB4:TRNITn i nqupt mpulel

E PB@JTDO i sn pprpascheld oiut pudpmplwbvio u¢ ! pwl l evel)
A PCAPCHPCI1S

E PC13~15 are three pins in the LPR domain
ti me

, and t|

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

97637
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523l ndi videaltilbgt and bit clearing

By writing ' 1° to the bit to be changed in the "set
individual bit operation of the data register (GPI O:
wrtign with ' 1° is set or cleared accordingly, ogsd th
not need interrupt disable, and is completed in a si
524Ext er nal I nu@eririurgpd / wake

Al | ports hawepte xctaeprarbaill iitrytt erwhi ch can be configur et
configured in input mode.

525Al ternate function

When the |1/ 0O port is configured in alternate funct
GPI Ox _AFH) daygpeouttpgutst er ( GPI Ox _ PpQTMIYIPEoedrc ad b ¢ g untuastti
programmedabtetéiommputaser, output is determined by the p

5251Cl ock output MCO

The microcontroller allows to ouf(PA8) .t hRA&Imwkt shb g n¢
alternptlel poshput function mode.

5252LPR domain PC13/PC14/PC15 function remappi
The mode of PC14/PCl1l5 is determined according to the

A When LSE is enabled (RCC_LDETRE. WSEENDbiesfoerckepd PO
is configured in external clock mode (RCC_LDCTRL
0sC32 _OUT (PC15) can also be used for other pur pos

>

I f LSE is not enabl ed, RTC t ismessettaymp ainsd ewhaebnl eRIC 1(4
ti mestamp input (corresponding to register bit AFS
enter the timestamp for the RTC

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

A I n bbeeathree cases, PC14/ PC15 is used as GPI O

When PC13 is used as 1Th.e8hRZpQ epri nf,o rp |sepaescei ftiecfuecrmocthtfa g u
RTC pin, PC1l3 automadowml mgdbéeico metsamdipytmpdé,|] ot her

Notlenn STOP2 mode, when the PC13, PQlrdp,osaend /PO If50 rp ienxst
triggeup,Wwgoknei si ng edge triggering can be selected;
generualpose 1/ O for extampnalonilmyternsupty ttdigggenr i gale i
configured as an RT&e mpwita piimt fwsnicdn ochet(actei.gn war t
external. interrupts)
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5253HSE/ LSE pins used as GPI O ports
OSC_I N and OSC_OUT of HSE are mapped to PD14 and PD:
LSE are mapped tspeRQGlidedryd REC1HSEe or LSE is off, th
I f HSE or LSE is on, the corresponding pin goes intoc
NotVh:en PD14 is externally pull ed Itiegh,n a&futcere sswiothg h
l ocked in HSE mode andpucrapnonsoet GFel Qu.s eldt answd satw mbhean e aadlt @
entering STOP2 mode and then waking up
The crystal oscillator is confegaied as ©$teckexheuh
OSC32_OUT can still be used as nor mal GPI O.
5254J TAG/ SWD alternate function remapping
The SWRAG debug interface is enabled by default whe]
mapped to thsehdWwn O motrite fasl | owi ng tabl e.
Alternate function GPIO port Remap
JTMS/SWDIO PA13 AFO
JTCK/SWCLK PAl4 AFO
JTDI PA15 AFO
JTDO PB3 AFOQ
NJTRST PB4 AFOQ
I f you need to use its GPI O function doningudebuggi b
the alternate remapping and debugging | /O configura
bel ow.
Tab33@dDebug port i mage
SWD_JTAG I/Opin alloaation
Possible debug ports
PA13/ JTMS/| PA14/ JTCK/ PB3/
PA15/ JTDI PB4/ NJTRS]
SWDIO SWCLK JTDO
Complete SWD_JTAG (JTA®P+SWDP) 1/O is not 1/O is not 1/O is not . . I/O is not
1/0 is not availabl
(reset state) available available available available
Complete SWD_JTAGITAG-DP+SWDP) 1/O is not 1/O is not I/O is not ) . .
1/O is not availabl| 1/0 available
But there is no NJTRST. available available available
1/0 is not 1/0 is not
Turn off JTAGDP 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 availablel 1/O available | I/O available
Since the JTAG pin is directly connected to the int
clock ter mirealsju,r eidt timast thhe JTAG input pin cannot l
uncontrolled IO Ilevels, the inpputpgehivims of JTAG are f
A NJTRST: iwmtpernal pull
99637
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JTMS/ SWDI
JTCKWCLK:

5255ADC ext

The externa
remapping a

O: -umternal pull
i ndtoewnn a | pul |
ernal trigger

I trigger source
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alternate function re

of injection conversion
iguration register (AFIC

Tab34ADC external trigger injection conversion alteé

Alternate function

ADC_ETRI=0

ADC_ETRI=1

ADC external trigger

injection conversion

ADC external trigger injectiononversion is
connected to EXTI (@ 15).

ADC external trigger injection conversion &
TIM8_CH4 connection.

Ta

b3-5ADC external trig

ger regular conversion

Alternate function

ADC_ETRR =0

ADC_ETRR =1

ADC external trigget) ADC external trigger regular conversion is conne¢ ADC external trigger regular conversion a

rule conversion

to EXTI (0- 15).

TIM8_TRGO connection.

5256TI1 Mx al
5.256.1T1 M1 a

ternate funct.i

on remapping

|t emotaten remappi ng

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 PA1l AF2

PAG 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
10/637
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52562TI M2 al ternate function remapping
Tab37rl M2 alternate function remapping
Alternate function Pin Remap
PAO AF5
TIM2_ETR
PA15 AF2
PAO AF2
TIM2_CH1
PA15 AF5
PAl AF2
TIM2_CH2
PB3 AF2
PA2 AF2
TIM2_CH3
PB10 AF2
TIM2_CH4 PB11 AF2
52563TI M3 alternate function remapping

Tabd38rl M3 alternate

function remapping

Alternate function Pin Remap
TIM3_ETR PD2 AF2
PA6 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 alternate function remapping
Tab39%rl 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
Tab3ledI M5 alternate function remapping
Alternate function Pin Remap
TIM5_CH1 PAO AF1
10/637
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Alternate function Pin Remap
TIM5_CH2 PA1 AF7
TIM5_CH3 PA2 AF6
TIM5_CH4 PA3 AF7
5256.6T1 M8 alternate function remapping
Tab3lerl 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 PAG6 AF6
TIM8_CHI1N PA7 AF6
TIM8_CH2N PBO AF7
TIM8_CH3N PB1 AFO
5256.7T1 M9 al t er nragnea gfpuinrcg i on
Tab31leZ | M9 alternate function remapping
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 al t er nmaetnmea pfpu megt i on

Tab313 PTI M

alternate

function remapping

Alternate function Pin Remap
PB5 AF2
LPTIM_IN1
PCO AF0
PB7 AF5
LPTIM_IN2
PC2 AF2
PB2 AF2
LPTIM_OUT
PC1 AFO
PB6 AF8
LPTIM_ETR
PC3 AFO
5258CAMNMI ternate function remapping
CAN signals can be mapped to port A and port B a
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Tab3leAZAN alternate function remapping

Alternate function Pin Remap
PAl1l AF1
CAN_RX
PB8 AF5
PA12 AF1
CAN_TX
PB9 AF5

5259USARTx alternate function remapping
52591USARBAlternate function remapping

Tab31le8JSART1 alternate function remapping

Alternate function Pin Remap
USART1_CTS PA1l AF4
USART1_RTS PA12 AF4

PA4 AF1

PA9 AF4
USARTL_TX

PB6 AFO

PB8 AFO

PAS5 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
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
PA14 AF4
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function remapping

Tab3leUSART3 alternate function remapping

Alternate function Pin Remap
USART3_CTS PB13 AF7
USART3_RTS PB14 AF7

PB10 AFO
USART3_TX
PC10 AF5
PB11 AF5
USART3_RX
PC11 AF5
PB12 AF4
USART3_CK
PC12 AF5
52510 UARTaxl t ernate function remapping
52510lUARTH4l t ernate function remapping

Tab31le8 ART4 alternate function remapping

Alternate function Pin Remap
PBO AF6
UART4_TX PB14 AF6
PC10 AF6
PB1 AF6
UART4_RX PB15 AF6
PC11 AF6
52510 20ARTa&bl t ernate function remapping

Tab91leUJARTS5 alternate function remapping

Alternate function Pin Remap
PB4 AF6
UART5_TX PB8 AF6
PC12 AF6
PBS AF7
UARTS5_RX PB9 AF6
PD2 AF6
52511LPUART t ernate function remapping

Tab32Q0L PUART alternate function remapping

Alternate function Pin Remap
LPUART_CTS PA6 AF4
PB13 AF4
PB1 AF7
LPUART_RTS
PB12 AF2
104637
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Alternate function Pin Remap
PB14 AF4
PD2 AFO
PAl AF6
PA4 AF6
PB6 AF6
LPUART_TX
PB10 AF4
PC4 AF2
PC10 AFO
PAO AF6
PA3 AF6
PB7 AF6
LPUART_RX
PB11 AF4
PC5 AF2
PC11 AFO

525121 2C alternate functi on
525121 2@l ternate functi on

Tab321 2@l ternat e

remapping
remapping

function remapping

Alternate function Pin Remap
PA4 AF7
PA15 AF7
PB6 AF1
12C1_SCL
PB8 AF4
PCO AF7
PC4 AF7
PA5 AF7
PAl4 AF7
PB7 AF1
12C1_SDA
PB9 AF4
PC1 AF7
PC5 AF7
12C1_SMBA PB5 AF1
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525122 2 @31 t ernate function remapping

Tab322 2C2 alternate function 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

52513SPI1 /1 2S alternate function remapping
525131SPlal t ernate function remapping

Tab323PIl 1 alternate function remapping

Alternate function Pin Remap
PA4 AFO
SPI1_I12S1_NSS_WS PA8 AF5
PB6 AF4
PA5 AFO
SPI1_I12S1_SCK_CK PA10 AFO
PB3 AF1
PAO AFO
SPI1_I12S1_MISO_MCK PAG6 AFO
PB4 AF1
PA7 AFO
SPI1_I12S1_MOSI_SD
PB5 AFO
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5251325 P1 2/al2tSe2r nat e function remapping

Tab32&EPI| 2/al2tSe2r nat e function remapping

Alternate function Pin Remap
PA13 AF5
PA15 AF1
SPI2_I2S2_NSS_WS
PB12 AFO
PC6 AF5
PA10 AF5
PB6 AF5
SPI2_I12S2_SCK_CK
PB13 AFO
PC7 AF5
PA1l 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

Tabd228OMP1 alternate function remapping

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

525142COMP2 al ternate function remapping

Tab328O0OMP2 alternate function remapping

Alternate function Pin Remap
PA2 AF7
PA6 AF7
PA7 AF7
COMP2_OUT

PA12 AF7
PA14 AF8
PB9 AF7
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52515 EVENTO&IMt ernate function remapping
Tab322EVENTOUT alternate function
Alternate function Pin Remap
PAO~PA13 AF3
PA15 AF3
PBO~PB15 AF3
EVENTOUT
PCO~PC7 AF3
PC9~PC13 AF3
PD2 AF3
52516RT@l ternate function remapping

Tab32eRT@l ternate

function remapping

Alternate function Pin Remap
RTC_REFIN PB15 AF9
5261 O configuration of peripherals
Tab32eADC/ DAC
ADC/DAC pin GPIO configuration
ADC Analog mode
DAC Analog mode
Tab33d!l M1/ TI M8
TIM1/TIM8 pin configuration PAD configuration mode
Input capture channel x Input floatin
TIM1/8_CHx P P P 9
Outputchannel x Pushpull alternate output
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

Tab33mT| 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

External trigger clock input

Inputfloating

Tab332PTI M

LPTIM pin PAD configuration mode
LPTIM_INXx Input floating
LPTIM_OUT Pushpull alternate output
LPTIM_ETR Input floating
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Tab33eX AN
CAN pin GPIO configuration
CAN_TX Pushpull alternate output
CAN_RX Input floating or input putup
Tab334SART
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 Input pultup
USARTx_RX
Half duplex synchronous mode Unused, can be used as general I/O
USARTx_CK Synchronous mode Pushpull alternate output
USARTx_RTS Hardware flow control Pushpull alternate output
USARTx_CTS Hardware flow control Input floating or input putup
Tab33lJART
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 i P puTtp
Half duplex synchronous mode Unused, can be used as general I/O
Tab338 PUART
LPUSART pin configuration GPIO configuration
LPUART_TX Digital output Pushpull alternate output
LPUART_RX Digital input Pushpull alternate output
LPUART _CTS Hardware flow control Input floating or input putup
LPUART _RTS Hardware flow control Pushpull alternate output
Tabi93e1 2C
12C pin configuration GPIO configuration
12Cx_SCL I2C clock Opendrain alternate output
12Cx_SDA 12C data Opendrain alternate output
I2Cx_SMBA SMBA data Pushpull alternate output
Tab33e&BPI 2S
SPHI2S pin configuration GPIO configuration

SPIx_I2Sx_MOSI_SD

Master mode

Pushpull alternate output

Slave mode

Input floating or input putup or puskpull
alternate output

SPIx_[2Sx_MISO_MCK

Master mode

Input floating or input putup or puskpull
alternate output
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SPH2S pin configuration GPIO configuration
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

Tab33USB

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

Tab34eQ 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 alternate output pull-up
JTDO Output Pushpull alternate output
NJTRST Input pultup Pushpull alternate output pull-up

Tabi440t 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
Input floating or input putup or input puH
EXTI Input Line External interrupt input P 9 Pt PUP putp
down
527GP1 O | ocking mechanism
The I ocking mechanism is used to freeze the |1 O conf |
procedur e i spopretr fboirtmedt hoen caonf i gurati on of thetdport

port configuration |l ock register GPI Ox_PLOCK.

A

>

PLOCKK, that is, GPIOx_PLOCK [16], -bew®mds 0L (on0l yh
is alg9g.aAmaer that, it becomes 0 only if the sys
can only be modified at GPI Ox_PLOCK. PLOCKK=0.

The | ock sequence to set >GRAOOwl POOWKIPLOEGKK abhiitd, o
or 0) i hOGRI PXKOEBK [15: 0] does not change during t
bit will not be set if the value in GPI Ox_PLOCK. Pl

As |l ong as GPI Ox_PLOCK. PLOCKK=0 and GPI Ox _tPeLrOnCaKt. eP L
function bits can be modified. When GPI Ox_PLOCK. I
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corresponding

modi f i

Only when
GPIl Ox _PLOCK. PLOCK[ x] =1

t o
I f the
again.

GP I

O

ed.

conf

igur at.i

on

and

nsi.c@®m. sg

alternate funct.i

or

GPlI Ox _PLOCK. PL&CKHHK=0ICK{xd =AP| @ eP L@@ f i gu

| ock

sequence

oper at-* om0 wd rwr)o n g,

registers

ar e

ocked and can not

i tnh éainait te

Themeri pheral registeéeris mwstdshe operated as 32
531GPI O r s@Vv esrit\wirew
GPlI OA bas@éx400dr@8G60
GPlI OB base address: 0x40010cCO00
GPlI OC base address: 0x40011000
GPlI OD base address: 0x40011400
Tab34eLPI O regi sters overview
Offset Register sls|a]=|s]e|slz]v]a]c] ] alg[s]a]a]=]a]=]=]a]o]]~[e]]<]~]~]-]°
S o S S S S = 5 S = ) = © = 5 5
=) = =) =) =) =) g g = g =} o = I = o
n < o™ N — o = - ~ s [T9) — (3] I~ - =
= o~ A — i} =1 = ] o © =] ~ =} N o o
oroxpwooe | | B | B B | B | B |8 8| 8|88 |8 8888
S| g 2]¢g] ¢ S S| 2| ¢ 2|g|2|¢|2|¢g|c¢
o o o o o o o o [ o o a o o o a
000h x=A 1{ofajofafofafa| s ||| a2 | afafa|afafafalalafafa|a|a|a|a]|2]|2]|2]|1]1
x=B 1|1 fa|afafa|a ||| afafa|afafafaflaflafafa|lofa|of2]|a|1]|2]|1]1
Resetvalu
x=C oloflo|ofofo|afa|a |22 2|2 ja|a|a|a|a|afa|afa|afafafaflalafla|la]|l1]|2
x=D 1|1 fa|afafa| ||| afafa|afafafafafafafa|2|a|2|2]|2|2]|2]|0]O
WIS 8ol ~lolw|s|o|«]«]o
— — — — —
GPIOX_POTYPE El5I515151515l6]5|5|5|5]6]5|5]5
004h Reserved a|lajajajajajejajajajajajajojaja
Reset Value olo|o|o|o|o|oflo|oflo|o|lo|lo|o|O]oO
vligialdlgdlSlolalrs|o|lvwls|olala]o
GPIOX_SR |||l |g|elgls|e|s|g|s|z|E
008h Reserved B B N 2 2 )
Reset Value ST O T O A O A A
g g g | g g g ) ) ) g | & | g | & g | g |9
Fl S| |Ss| 3| s|g|g|e|s|z|s|2|8|z|¢2
GPIOx_PUPD a a a a a a fal fal fa) fal o o fal fa} ja) a
5 g 5 5 5 5 5 5 5 5 5 5 5 5 515
z 2 z z z z o o o o o o o o o o
ooch x=A ol1|1|o|o|1]|o|loloflo|o|o0o|o0|ojo|o|o|Oo|O|O|O|O|O|O|O|O|O|O|O|O|O]O
x=B olo|lo|o|o|o|o|olo|lo|o|OoO|O|o|j]Oo|O|O|O|O|O|O|O|O|12|0|0|0|O0O|O|O|O]O
Reset Valu
x=C olo|lo|o|o|o|o|olo|o|o|Oo|O0|ojlo|Oo|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O]O
x=D olo|lo|o|o|o|o|olo|o|o|Oo|O|o|j]Oo|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|1]0O
[Te) <5 ™ N — [=]
010h Reserved ajajajajala
Reset Value X[ X [ x| X | x|[x|[x]|x]|X|[x[x]X]|X|[X]|X]X
23188138 ololrolwls]olalg]e
014h GPIOX_POD Reserved 31512/5/8/8|8|6|c|c|e|8|c|6|6]|s
slglgdlglgd|lg|ala|a|la(fa|a|a|a|a|a
11/637

NSING Technologies Pte. Ltd.

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

k

n



-~
"': NSING

nsi.c@m. sg
Offset Register s\%]&\ﬁ|a|£|ﬁ|§|m|m|m|8|2|°3|:|3ﬂ:ﬂ glole|r|o]o][<|o|~]-]o
Reset Value 0|0 0ofo0 0 0 0|0 0|0 0|0 0 0 010
i3Sl S[SsS[ale[ cNTe[w] ol lalSdaS[aS]alerclelwls[ela] =2
crioxpPesc | Q1212181212122 2|8|8|8|alaa|2(2)2(2(2|2/2|2|2|3|8|2|8|xa|8|R|2
o1ish alalalalalalaja]laljajala|ajala]|la|lalalalalalale]ajajajajaja|a|ala
Reset Value ofojo|OoO|O|Of|OfOfO 0 0 0 0 |0]| O ofojo|jofofo|jofo|jojo|jfo|foO|jO|jO|O|O]O
n < (4] N — o
21221221312 12|8/518 203 ]2 8|52
GPIOX_PLOCK g|3le|s|3|g|8|g|c|e|e|g|ele|a|ele
01Ch Reserved glz|Z|lZ|d|Z|ad|lala|alala|alalala|a
Reset Value 0 0|0 0ofo0 0 0 0|0 0|0 0|0 0 0 010
GPIOX_AFL AFSEL7[3:0] AFSEL6[3:0] AFSEL5[3:0] AFSEL4[3:0] AFSEL3[3:0] AFSEL2[3:0] AFSEL1[3:0] AFSELO[3:0]
020h
x=AC.D 1 |1 [ 1 1 1 1 1 [ 1 1 1 1 [P [ 1112|1122 |1j1|212|2j1f|1)12)12|1]|1]12
Reset Valu
x=B 1 1 1 1 1 1 1 1 (1 1 1 1 o [0 0 0 0|0 0O 1 1 1 1 1 1 1 1 1 1 1(1
GPIOX_AFH AFSEL15(3:0] | AFSEL14[3:0] AFSEL13[3:0] AFSEL12[3:0] | AFSEL11[3:0] | AFSEL10[3:0] | AFSEL9[3:0] | AFSEL8[3:0]
024h
X=A 0 0 o] 0 o] o] 0 0 |0 0 0 o] 1 |1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1(1
Reset Valu
x=BCD 1 1 [1 1 1 1 1 1 [ 1 1 1 1 [P [ 1|112}j1}j1)212)212j1j1|212|2j1f|1)12)12|1]|1]12
v [ IT27T9I3/S ol ~olwls|ola]=o
— — — — —
GPIOX_PBC BIOI213|3|2|82(2|8]|8(2(8]18]2(2
028h Reserved ajajajajajajdjajajajajajajajaln
Reset Value ojo|jofOoOfOjJO]JO|OfO]J]O|J]OfOfO]O]O|O
=} =) =} =) S =) 15y 15y =) =) =) = 5 ) 15 5
SPIOK DS o =1 ! g, ! =1 o o T I I I T I T = T I T
] 7 7 b b a a 2 & % 3 & > 3 3 o 2
a a a a a a a a a a a a a a a a
02Ch
Resetvalue o|1]|0 1(0 1({0]1|0f1 0 1 of1|0 if{o0j12f0|2fO0|j2fOf|212fO0Of212f(O0Of1T|O0f1]|O0|1
532GPI O mode description register (GPI Ox
Addss O0x00

Reset OXABFE: RERMXFFFF ¥EBBXFFFF ¥FEGExFFFF EFfBC

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PMODIIZIS[I:O] PMODI:I14[1:0] PMOD}IS13[1:O] PMODI:IIZ[I:O] PMODIIEII[I:O] PMODI:?IO[I:O] PMODIE9[1:0] PMODIE8[1:O]
15rW14 13rW12 llrWIO 9rW8 7rW6 SrW4 3rW2 lrWO
PMODIE7[ 1:0] PMODIE()[lz(]] PMODIES[I :0] PMODIE4[1:O] PMODIE3[1 :0] PMODIEZ[lz()] PMODIEl[l :0] PMODIEO[I:O]
- - - o - o - -

Bit field |Name Description
31:30 PMODEY[ I]Mode bits f0&rln5port x (y =
29:28 OO:nput mode
27:26 01l: General output mode
25: 24 10: Alternate function mode
23:22 11: Analog function mode (state afte
21: 20
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Bit field |Name Description
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)
Addr ess: 0x04
Reset OX®I00&®:xEO0ORAQOB, C, D
31 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
POTI15 POT14 POT13 POTI12 POTI11 POTI10 POT9 POTS8 POT7 POT6 POTS5 POT4 POT3 POT2 POT1 POTO
™ ™w ™ ™ ™ ™w ™ ™ ™ ™w ™ ™ ™ ™ ™w ™
Bit field Na me Description
31:16 Reserved Reserved t bBset value must be maintained
15:0 POTy Qut put mode biO€45f)or port x (y =
0: Out puwtl lpumohde (state after reset)
1: Outpgplutaimpeanode
534GPI O port slew rate configuration r
Addr ess: 0x 08
Reset OX®@I00&: xF&FB,"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 ™ ™w ™w ™w
Bit field Name Description
31:16 Reserved Reserved t he reset value must be mainta
13/637
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Bit field |Name Description
15:0 SRy Toggle rate configuratiéedd)bits y for
These bits can onl-lyi tbewagredasd. or wri tt

535GPI1 O -pu/l pdwlwn

Addr ess: 0O0x0C

Reset Ox &40 ® :x & T®0O00X

description register

0000 xGBOOOX 0000 xGTWOOOKXx 0000 xGEWO 2

3130 29 0» 27 2% 25 B2 20 20 98 716
PUPDI15[1:0] PUPD14[1:0] PUPDI13[1:0] PUPDI12[1:0] PUPDI1(1:0] PUPDI10[1:0] PUPDY[1:0] PUPDS[1:0]
ISrwl4 131’W]2 llrWIO 91’W8 7rW6 51’W4 3rw2 lrWO
PUPDI7[1:O] PUPDI()[I:O] PUPDIS[I:O] PUPDI4[1 0] PUPDI3[1:O] PUPDI2[1 0] PUPDI 1[1:0] PUPDIO[I:O]
Bit field |Name Description

31:30 PUPDy[ 1{Mode bits f0&rn5port 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

15: 14

13:12

11:10

9:8

7:6

5: 4

3:2

1:0

536GPI O i nput data register (GPI Ox _PI

Address: 0x10

Reset OX®I00O® :xEAQ®B, C, D
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31 16
Reserved
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
Bit field |Name Description
31:16 Reserved Reserved t he reset value must be mainta
15:0 PI Dy Port inpO¢el8ata (y =
These bits are reashly and can only be read in the form ofHiéwords, and the rea
value is the state of the corresponding 1/O port.
537GP1 O outputr d@GRI ©OegPODE
Addr ess: O0x14

Reset OX®&I00&®:xGEARAQ®, C, D

Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
POD15 POD14 | PODI13 POD12 PODI11 PODI10 POD9 PODS8 POD7 POD6 PODS POD4 POD3 POD2 POD1 PODO
™w ™w ™ ™ ™w ™w ™w ™ ™w ™w ™w ™ ™ ™w ™w ™
Bit field |Name Description
31:16 Reserved Reserved t he reset value must be mainta
15:0 PODy Port out pouétlbdata (y =
These bits can onl-lyi tbhewo @eEBklOxF B BVIERDY)(t
the corresponding POD bits can be in
538GPI O bit set/clear register (GPI Ox
Addr ess: 0x18
Reset OX®&I00®:xGRAQ ®B, C, D
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PBCI15 PBC14 PBC13 PBC12 PBCl11 PBCI10 PBC9 PBC8 PBC7 PBC6 PBC5 PBC4 PBC3 PBC2 PBC1 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 PBSI11 PBS10 PBS9 PBS8 PBS7 PBS6 PBSS 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 b iGPIOy( yoOfé& 1ppo)r t
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A

Bit field |Name Description

These bits can only be written and ¢
0: Does not af fRQDybitthe corresponding
1: Clear t heODghoirtr etsppothdi ng

Note: if the cPBSyarRBEYRnm ki rsg@tbiatts tRBRy
bit works.
15:0 PBSy Set bi tGPIOx(oyf0O éplobr)t

These bits can only be written and ¢
0: Does not af fRQDybitthe corresponding
1: Set theP@ybirtestp@mndi ng

539GPI1 O configuration |l ock register (GPI

Addr@»sEsC
ReseueOwx®I000 xGQAQ®, C, D

31 17 16
T T T T T T T T T T T T T T
Reserved PLOCKK
1 1 1 1 1 1 1 1 1 1 1 1 1 1
™w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PLOCKI15|PLOCK14(PLOCK13|PLOCK12{PLOCK11|PLOCK10{ PLOCKY9 | PLOCKS8 | PLOCK7 | PLOCK6 [ PLOCKS | PLOCK4 | PLOCK3 | PLOCK2 | PLOCK1 | PLOCKO

Bit field |Name Description
31:17 Reserved Reserved t he reset value must be maint a
16 PLOCKK Lock key. This bit can be read at alg

write sequence.

0: Port clooncfk gkueryatiisonacti vat ed

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

The |l ast readinfputantbeaombetesed 1t
been activated.

Note: the value of PLock [15:0] <canr

key is operated. Any error in the og
key.

15:0 PLOCKY Configuration | ockOé&1%5)y of port GPI
These bits are readable and writabl e
0.
0: Do not |l ock the configuration of
1: Lock the configuration of the por
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5310GP1 O al ternatre gfiwsncetri nGPIIcOXx _ AFL)

Addr@»s30

Reset OX&IFFE&E: FFAFCORFFFO xOF&F F

31 28 27 24 23 20 19 16
I AFSEIL7[3:0] AFSEILG[S:O] I I AFSEILS[S:O] I AFSEIL4[3:O] I
15 " 12 11 " 8 7 " 4 3 ™ 0
I AFSEIL3[3:0] AFSEILZ[S:O] I I AFSEIL1[3:O] I AFSEIIJO[3:O] I
B N B I
Bit field |Name Description
31:28 AFSELY[ 3Alternate function confi@évption bif
27: 24 000AFO
23:20 O00AF1
19:16 001AF2
15:12 0O01AF3
11: 8 010AF4
7: 4 010AF5
3:0 011AF6
011AF7
100B8F8
100AF9
1018F10
101AF11
110BF12
110AF13
1118F14
1117AF1(5No alternate function)
5311GPI1 O alternate function High registe

Addr@»x34

Reset OX®I00O&E: xFFAFFX FFFF X¥+B,FC, D

31 28 27 24 23 20 19 16
T T T T T T T T T
AFSEL15[3:0] AFSEL14[3:0] AFSEL13[3:0] AFSEL12[3:0]

1 1 1 1 1 1 1 1 1
™ ™ ™ ™
15 12 11 3 7 4 3 0
T T T T T T T T T
AFSEL11[3:0] AFSEL10[3:0] AFSEL9[3:0] AFSELS[3:0]

1 1 1 1 1 1 1 1 1
™ ™ ™ ™
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Bit field |Name Description
31:28 AFSELY[ 3Alternate function confy gt €rladti on bi
27: 24 000AFO
23:20 0O0O0AF1
19:16 001AF2
15:12 0O01AF3
11: 8 010AF4
7: 4 010AFS5
3:0 011AF6
011AF7
1008F8
100AF9
101B8F10
101AF11
110B8F12
110AF13
1118F14
1117AF15No alternate function)
5312GP1 O bit clear register (GPI Ox_PBC)

Addr@»s38
Reset OX®&I00&®:xGFAQ®, C, D

T T T T T T
Reserved
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

Bit field |Name Description

31:16 Reserved Reserved t he r eskd mail nteaimued .

15:0 PBCy Clear bit y of port GPI Ox (y = 0...1
These bits can only be written and ¢
0: Does not affect the corresponding
1: Clear the corresponding PODy bit to 0

5313GPI1 O dri ver st r erneggtihs tceorn f(i GQRulrCxt_i Do)

Addr@s3aC

Reset OX&bBH&:x55FRA58, C, D
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DS15[1:0] DS14[1:0] DS13[1:0] DSI12[1:0] DS11[1:0] DS10[1:0] DS9[1:0] DS8[1:0]
™ ™w ™w ™ ™w ™ ™w ™
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DS7[1:0] DS6[1:0] DS5[1:0] DS4[1:0] DS3[1:0] DS2[1:0] DS1[1:0] DS0[1:0]
Bit field |Name Description
31:30 DSy[1: 0]Port GPI Ox drive capahliéllist)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 st er s
541AFIOr egi ster overview
AFI O base addr ess: 0x40010000
Tab34eAFIOr egi ster overview
offsef|  Register s\%\a\a\a\a\a\x\m\w\a\a\a\a\:\a\a\:\ﬁ\ﬁ dlalolw »\o\m\v MMH‘O
218 |E|& & :
AFIO_RMP_CFG o o W 5 5
000h Reserved 2159 g = _|
< | < < ';
w w
Reset Value 00000‘0 0‘0 0‘0 0‘0
AFIO_EXTI_CFG1 & § & § 5 § &
004h Reserved > o > 2 & = &
w 1] w 19 w [0] w
['4 o 14
Reset Value [ 0] 0] o0 0|0 0|0
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o] regser  [a]8]2[8|5]8[8]3]c|a]c]c]2]a]s]a]a]z]a]x][=]a]o] =]~ ]| [ ]]~]~]o
=3 =3 =) =)
AFIO_EXTI_CFG2 = § = § o § 3
008h Reserved > 3 > 3 & 3 &
w Q w Q w Q w
('3 o o
Reset Value 0ofo0 oo ofo 0 (0
g g g g
AFIO_EXTI_CFG3 =] § g § & § &
00Ch Reserved 5 2 5 2 & [ &
u @ u 2 '“ 12 '“
Reset Value oo ofo ofo 0 (0
=3 =3 =) =)
AFIO_EXTI_CFG4 9 § 3 3 g § g
010h Reserved v 2 5 @ £ 2 £
w & w & w & w
Reset Value 0 ‘ 0 0 ‘ 0 0 ‘ 0 0 ‘0
542AF1 O mapping configuration control
Address: 0x00
Resetug: 0x0000 00O0O
31 16
Reserved
15 12 11 10 9 8 7 4 3 0
Reserved SPI1_NSS|SPI2_NSS _’E‘%gl _E‘TDER EXTI_ETRI[3:0] EXTI_ETRR[3:0]
™w ™w ™w ™ ™ ™
Bit field|Name Description
31:12 Reserved Reserved t he reset val ue must be main
11 SPlI 1_NSS NSS mode selection bit of SPI1 (NSS is configured in AFIO ypushmode)
0: NSS is in a higlimpedance state when idle
1: NSS is higlwhen idle
10 SPIlI 2 _NSS NSS mode selection bit of SPI2 (NSS is configured in AFIO ypushmode)
0: NSS is in a higlimpedance state when idle
1: NSS is high when idle
9 ADC_ETRI ADC injection conversion external trigger remapping
This bit can be set ta' or '0' by software. It controls the trigger input connecte
to the external trigger for ADC injection conversion.
0: ADC injection conversion external trigger is connected to EXTUFP
1: ADC injection conversion external trigger is connected to TI®184.
8 ADC_ETRR ADC rule conversion external trigger remapping
This bit can be set to '1' or '0' by software. It controls the trigger input conneg
to the ADC regular conversion external trigger.
0: ADC regular conversion external trigger is connetdeXTI (0-15)
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Bit field|Name Description
1: ADC regular conversion external trigger is connected to TIM8_TRGO
7: 4 EXTI ETRI[[Select interrupt |ine injection to
3: EXTI _ETRR[Sel ect interrupt |line regpiag to c
543AFI O external i nterrupt configuratior
Addr@xss4
Reset value: 0O0x0000 O0OOO
31 16
Reserved
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 EXTI1_CFG[1:0] Reserved EXTIO_CFG[1:0]
™w ™w ™w ™
Bit field]|Name Description
31:14 Reserved|Reserved the reset value must be maint
13:12 EXTI 3[1: (00PA3 pin
01PB3 pin
10PC3 pin
11 Reserved
11:10 Reserved|Reserved the reset value must be maint
9: 8 EXTI 2[1: (00PA2 pin
01PB2 pin
10PC2 pin
117PD2 pin
7 Reserved | Reserred t he reset val ue must be maint
5: 4 EXTI1[1: (00PA1 pin
01PB1 pin
10PC1 pin
11 Reserved
3: Reserved |Reserred t he reset val ue must be maint
.0 EXTIO[1: (00OPAO pin
01PBO pin
10PCO pin
117PDO pin
544AF1 O external I nterrupt configuratior
Addr ess: 0x08
Reset val ue: 0x0000 OOOO
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31 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 1 0
Reserved EXTI7_CFG[1:0] Reserved EXTI6_CFG[1:0] Reserved EXTI5_CFG[1:0] Reserved EXTI4_CFG[1:0]
Bit field]|Name Description
31:14 Reserved|Reserved the reset value must be maint
13:12 EXTI 7[1: (00PA7 pin
01PB7 pin
10PC7 pin
11 Reserved
11:10 Reserved|Reserved the reset value must be maint
9: 8 EXTI 6[1: (00PA6 pin
01PB6 pin
10PC6 pin
11 Reserved
Reserved|Reserved the reset value must be maint
c 4 EXTIS5[1: (00PA5 pin
01PB5 pin
10PC5 pin
11 Reserved
3:2 Reserved|Reserved t he reskd mail uteaimued.
: 0 EXTI 4] 1: (00OPA4 pin
01PB4 pin
10PC4 pin
11 Reserved
545AF1 O external i nterrupt configuratio
Addr ess: 0Ox0C
Reset value: 0O0x0000 O0OOOO
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]
™w ™w ™w ™
Bit field]|Name Description
31:14 Reserved|Reserved t Beet val ue must be maintaine
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Bit field]|Name Description
13:12 EXTI11[ 1{00PA11 pin
01PB11 pin
10PC11 pin
11 Reserved
11:10 Reserved|Reserved the reset value must be maint
9:8 EXTI 10[ 1{00PAL10 pin
01PB10 pin
10PC10 pin
11 Reserved
7: Reserved|Reserved the reset value must be maint
5: 4 EXTI9[1: (00PA9 pin
01PB9 pin
10PC9 pin
11 Reserved
3: Reserved|Reserved the reset value must be maint
0 EXTI8[1: (00PA8 pin
01PB8 pin
10PCBin
11 Reserved
546 AF1 O external i nterrupt configuratio
Address: 0x10
Reset value: 0x0000 00OO
31 16
15 14 13 12 11 10 9 8 7 6 5 4 3 1 0
Reselrved EXTI1 57ICFG[ 1:0] Reselrved EXTIl47ICFG[ 1:0] Reselrved EXTI 137ICFG[ 1:0] Reselrved EXTI 127ICFG[ 1:0]
| ~ | ~ | o | o
Bit field]|Name Description
31:14 Reserved |Reserred t he reset val ue must be maint
13:12 EXTI 15[ 1{00PA15 pin
01PB15 pin
10PC15 pin
11PD15 pin
11: 10 Reserved |Reserred t he reset val ue must be maint
9: 8 EXTI 14[ 1{00PA14 pin
01PB14 pin
10PC14 pin
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Bit field]|Name Description
11PD14 pin
7: Reserved|Reserved the reset value must be maint
5: 4 EXTI 13[1{00PA13 pin
01PB13 pin
10PC13 pin
11 Reserved
3:2 Reserved|Reserved the reset val ue must be maint
1:0 EXTI 12[1{00PA12 pin
01PB12 pin
10PC12 pin
11 Reserved
12/637
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6 Interrupts and events

6INestedineetoupt

Features

regi ster

nsi.c@®m. sg

A 66 maskable interrupt -M4hannteelrsr ulpetx clliundeisni)gg 16 Cor t €
A 16 programmabl e phiitoriintyer rewpetl spr(iusr intgy )4;
A Lowatency exception and interrupt handling;
A Power management control;
A 1 mpl emengystieom wdntrol registers;
The nested vector interrupt Controller (NVIC) ts clc
processing and efficient processing of | ate itnst err
including core exceptions.
611SysTick calibration value register
The system ti calibration value is fixed at 13500
value of HCLK/8), 1ms me reference is generated.
6121l nterrupt andrexception vecto
Tab@le/ect or tabl e
Position| Priority | Priority type Name Description Address
- - - - Reserved 0x0000_0000
- -3 Fixed Reset Reset 0x0000_0004
Non-maskable interrupt. RCC clock
- -2 Fixed NMI securitysystem (CSS) is connected 0x0000_0008
NMI vector.
- -1 Fixed HardFault All types of errors (fault) 0x0000_000C
- 0 Settable MemManage Memory management 0x0000_0010
Prefetch means failure. Memory acc
- 1 Settable BusFault 0x0000_0014
failed
- 2 Settable UsageFault Undefined instruction or illegal statu 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
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Position| Priority | Priority type Name Description Address
- - - - Reserved 0x0000_0034
- 5 Settable PendSV System services that can be suspen 0x0000_0038
- 6 Settable SysTick System tick timer 0x0000_003C
0 7 Settable WWDG Window timer interrupt 0x0000_0040
Power supply voltage detection (PVI
1 8 Settable PVD ) ) 0x0000_0044
interrupt connected to EXTI line 16
RTC timestamp interrupt connected
2 9 Settable RTC_TAMPER_STAMP 0x0000_0048
EXTI line 19
Real time clock (RTC) wake up interr
3 10 Settable RTC_WKUP ) 0x0000_004C
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
interruption
6 13 Settable EXTIO EXTI line O 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 global interrupt 0x0000_0078
15 22 Settable The DMA channel 5 DMA channel 5 globainterrupt 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/COMP?2 interrupt connected
22 29 Settable COMP 0x0000_0098
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 global interrupt 0x0000_00B4

12/637

NSING Technologies Pte. Ltd.

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

sg



ay,
"'a NSING

nNsi c@® m.

Position| Priority | Priority type Name Description Address
30 37 Settable TIM4 TIM4 global interrupt 0x0000_00B8
31 38 Settable 12C1_EV I2C1 event interrupt 0x0000_00BC
32 39 Settable 12C1_ER I12C1 error interrupt 0x0000_00C0
33 40 Settable 12C2_EV I12C2 event interrupt 0x0000_00C4
34 41 Settable 12C2_ER 12C2 error interrupt 0x0000_00C8
35 42 Settable SPI1 SPl1global 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 global interrupt 0x0000_00D8
39 46 Settable USART3 USART3 global interrupt 0x0000_00DC
40 47 Settable EXTI15_10 The EXTI line [15:10] interrupt 0x0000_00EO
41 48 Settable RTC Alarm The RTC alarm interrupt connected 0x0000_00E4
EXTI line 18
42 49 Settable USBWKUP USB wake up failure interrupt conneg 0X0000_00ES
to EXTI line 17
43 50 Settable TIM8_BRK TIM8 brake failure interrupt 0x0000_0O0EC
44 51 Settable TIM8_UP TIM8 update interrupt 0x0000_00F0
45 52 Settable TIM8_TRG_COM Tive trigger-s and communication 0x0000_00F4
interrupt
46 53 Settable TIM8_CC TIM8 capturecomparison interrupt 0x0000_0OOF8
a7 54 Settable UART4 UART4 global interrupt 0x0000_0O0FC
48 55 Settable UART5 UARTS5 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 0 interrupt 0x0000_0124
55 62 Settable CAN_RX1 CAN receive 1 interrupt 0x0000_0128
56 63 Settable CAN_SCE CAN SCE interrupt 0x0000_012C
57 64 Settable LPUART_WKUP LPUART wake up Interrupt connect: 0x0000_0130
to EXTI line 23
58 65 Settable LPTIM_WKUP LPTIM wake up interrupt connected 0x0000_0134
EXTI line 24
59 66 Settable Reserved Reserved 0x0000_0138
60 67 Settable SAC SAC global interrupt 0x0000_013C
61 68 Settable MMU MMU global interrupt 0x0000_0140
62 69 Settable Reserved Reserved 0x0000_0144
63 70 Settable RAMC_PERR RAM verification error interrupt 0x0000_0148
12/637

NSING Technologies Pte. Ltd.
Address: 20 Science Park, #03-15/16

Teleteck Park, East Wing, Singapore 117674

Email: sales@nsing com sg

sg



<y,
"'- NSING

nsi.c@®m. sg

Position| Priority | Priority type Name Description Address
64 71 Settable TIM9 TIM9 global interrupt 0x0000_014C
65 72 Settable UCDR UCDR error interrupt 0x0000_0150
62Ext er nal I nterrupt/ event controll er

621l ntroducti on

Thexternal interrupt/event controller contains 25 ed
i nput |l ine can be independently configured with pul
rising edger tedbksgwbidgéd can also be independently
state |Iine in the pending register can be cleared by

6.22Mai n features

The mai noff ekaXoTdt esl | er are as foll ows:
A Suppbgdaftz2ware interrupt/ event requests.
A Ilnterrupts/events corresponding to each input | ine
A Each interrupt line has an independent state bit.
A Support for pplbsetgpepending
A 3 trigger events are supporteedge.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 — PCLK2
32 32 32 32 32
Fal!ing edgd R i_sing edr?e i?:::t?gf Request jo Interrup
triggers triggers the .
configuratiol configuratiof event suspend ma_Skm
register register register register register
A
25 25 25 25 25 Connect the NVIC
j interrupt controllgr
25

_h } Pulse >
I nput I: ]— Edge detection cirdurit [/ / generator
25 25 25
Event
maskin
registe

623Functdesati ption

EXTlI contains 25 interrupts, 16 from I /O pins and 9
channel of the external interrupt controller imugt b
eddgfea,l | i ng edge, or double edge trigger event types
EXTI _FT_CFG, and write '"1' to the corresponding bit
requests. When al arrietsyeti se ddgeet e crtiegdy eorn ptohe extner maale di r
and the corresponding pending bit is set to "tlhe Wr |
interrupt request.

To generate eowreditrsg evientcolrirreespmust be configured a

detection polarity, set up the rise/fall edgditriodage
the event masking regtissst eWhetno alproews ethteedgeu padc cuerqsu ec
pul se is generated and the corresponding pending bit
In addition, interrupt/event requests can al swetrbe (e

register.
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upt configuration, select and

mask bi't

selected

enabl e and

t hat t he

(EXTI

di

scon

ma s k

_I MASK) for 25

conf i

inter

nection RTi@QR®@); cor

bits of the NVIC
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624EXTI ||

ne

mapping

nsi

Fi g62Ext er nal i ntemappt ngeneric |/
EXTI0_CFJ3:0] Control EXTI1_CFE3:0] Control EXTI2_CFJ3:0] Control EXTI3_CFJd3:0] Control
PAO D—’\L Par [— PA2 D—>£ Pz [ }—>
P [ }—H P2 [—)
AFIO_REX_TI_CFGL EXTIO pa [—| | EXTH EXTI2 o ExTI3
egister 0 —
P [1—H P [—)
poo [ 1—H pa [O0—H Pz [ —N) PG
EXTI4_CFJ3:0] Control EXTI5_CFJ3:0] Control EXTI6_CFJ3:0] Control EXTI7_CFJ3:0] Control
Prd [1—> pas  [—» pre  [1— PA7
AFIO_EXTI_CF@
i EXT|4 EXTIS
Register s [ s [ s [ EXTI6 b [ EXTI7
PCB ps [—> P [J— ra [—
EXTI8_CFJ3:0] Control EXTI9_CFJ3:0] Control EXTI10_CFJ3:0] Control EXTI11_ CFJ3:0] Control
PAS pro [— PA10 [(J— pall [(—
IAFIO_EXTI_CFG3
i EXTI8 EXTI9
Register e [ P [ ‘ pei0 [ EXTI10 par1 [ EXTI11
r¢ [— P [J—H pco [(J— rpal [(J—
EXTI12 CFE3:0] Control EXTI13 CFG3:0] Control EXTI14 CFG3:0] Control EXTI15_CFG3:0] Control
< PAL4 D_;{ PA1s [J—)
pai2 [ —H paiz [ —H
PBL4 [}—) PB15 [ }—
AFIO_EXTI_CF&4 EXTI12 EXTI13 EXTI14 EXTI15
Register Peiz [ Pe1s [ Pci4 [J—» pais [J—n
pa2 [J—N) paz [J—) PDL4 [}—H po15 [}—H
To configure external interrupts/events on the
first Uni ver sal I / O ports are connected
the other 9 EXTI Ilines is as foll ows:
A EXTI line 16 is connected to the PVD outoput

13/37

NSING Technologies Pte. Ltd.

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

ti oo n1 6moedxet eor



ay,
"'a NSING

nsi.c@®m. sg

NSING Technologies Pte. Ltd.

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

A EXTI line 17 is connected to the USB wake up event
A EXTIl line 18 is connected to the RTC alarm
A EXTI line 19 is connected to the RTC timestamp evVve
A EXTIl | icoenn20ctiesi to the RTC Wake up event
A EXTI line 21 is connected to the COMP1l output
A EXTI line 22 is connected to the COMP2 output
A EXTI line 23 is connected to the LPUART wake up in
A EXTI line 24 s connected to the LPTIM wake up int
63EXTI regi ster
EXTlI base address: 0x40010400
631EXTI register overview
Tab@2EXTI register overview

oet | regser |#|8]2]8|x[8]&]z]=]a]a]=]a]a]5]a]a]s]2]x]z]a]o]e] ][] ]]~] ]

EXTI_IMASK IMASK[24:0]
000h Reserved

Reset Value 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0

EXTI_EMASK EMASK][24:0]
004h Reserved

Reset Value O‘0‘0‘0‘0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O

EXTI_RT_CFG RT_CFG[24:0]
008h Reserved

Reset Value O‘0‘0‘0‘0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O

EXTI_FT_CFG FT_CFG[24:0]
00Ch Reserved

Reset Value O‘0‘0‘0‘0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O

EXTI_SWIE SWIE[24:0]
010h Reserved

Reset Value cojoj0o0jofojofojofo|jfojofojofojofojojofojofojojojojo

SNSRI 2[2(521213123 =122 1glg|5lslglzlglalgls

014h EXTLPERD Reserved %%%%%%%%%%%%%%%EEEEEEEEEE

Reset Value ojoyo0jofojofojofo|fojofojofojofojojofojofo|jojo|jojo

EXTI_TS_SEL TSSEL[3:0]
018h Reserved

Reset Value 0’0’0’0
632EXTI i nterrupt mask register (EXTI _1N
Address offset: 0x00
Reset value: 0O0x0000 OOOO

13/537



>

nsi.c@®m. sg

25 24 23 22 21 20 19 18 17 16
Reserved IMASK24(IMASK23|(IMASK22(IMASK21|{IMASK20{IMASK19{IMASK18{IMASK17[IMASK16
1 1 1 1 1 1
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
IMASKI5{IMASK14{IMASK13|{IMASK12[IMASK11|{IMASK10| IMASKY9 [ IMASKS | IMASK7 | IMASK6 | IMASKS | IMASK4 | IMASK3 | IMASK2 | IMASKI | IMASKO
w w o o o o o w w w w w w w w w
Bit Na me Description
31:25 ReserveqReserved the reset value must be maint4g
24:0 I MAS KX I nterrupt mask on | ine x

0: Masking the interrupt requests f

1: Not masking the interrupt reques
633EXTI event mask register (EXTI _EMASK)
Address offset 0x00
Reset Ox®&I00®&: 0000

31 25 24 23 22 21 20 19 18 17 16
Reserved [EMASK24EMASK23EMASK22EMASK2 [EMASK20EMASKI19EMASK 18 EMASK 1 TEMASK 1 6|
w w rw w nw w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
[EMASKI5SEMASKI4EMASKI13[EMASKI2[EMASK11[EMASK10 EMASK9 | EMASKS |EMASK7 | EMASK6 [ EMASKS [EMASK4|EMASK3 |EMASK?2 | EMASK 1 | EMASKO
w w w w w w w ow w w w w ow w w w
Bit Na me Description
31:25 ReserveqReserved the reset value must be maint g
24:0 EMASKX Event mask on Il ine x

0: Mas leivreqntt requests from | ine x.

1: Not meesé&nnhgr éheests from | ine x.
634EXTI ri singcendfgiegumatgigen regi ster (EX
Address offset 0x00
Reset value: 0x0000 0O0O0O

31 25 24 23 22 21 20 19 18 17 16
' ' Reserved ' ' RT RT RT RT RT RT RT RT RT
_CFG24 | CFG23 | CFG22 | CFG2l | CFG20 | CFG19| CFGI8 | CFGI7 | CFGl6
w w w nw nw 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
_CFG15 | CFGl4 | CFGI3 | CFGI2 | CFGIl | CFG10| CFG9 | CFG8 | CFG7 | CFG6 | CFG5 | CFG4 | CFG3 | CFG2 | CFGl | CFGo
w w ww w w w w w w w w w rw w w ™w
Bit Na me Description
31:25 Reserve(qReserved t he reset val ue must be maint 4
24:0 RT_CFGx |[The rising edge on |line x triggers
0: Di sabdgertisiggering (interrupts 4
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A

Bit Na me Description

1: Enable rising edge triggering (i

635EXTI falling edge trigger configurat.

Address offset: 0x00
Reset value: 0O0x0000 OOOO

31 25 24 23 22 21 20 19 18 17 16
T T T T T T
Reserved FT_CFG24FT CFG23FT CFG2XFT CFG2IFT CFG2(FT CFGIYFT _CFGl %TﬁCFG IFT_CFGL
I I I I I I
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_CFGI13FT_CFGIAFT_CFGIFT_CFGIQFT_CFGY9|FT_CFGS8|FT_CFG7|FT_CFG6|FT_CFGS|FT_CFG4|FT_CFG3|FT_CFG2|FT_CFG1|FT_CFGO

rw rw w rw rw w rw w w w w w w w w rw

Bit Na me Description

31:25 Reserve(qReserved the reset value must be maintg

24:0 FT_CFGx |[The falling edge on | ine x triggers
0: Di sable falling edge triggering
1: Enabl e f al liimtge rerdugpet st ra ngdy eervi enngt ()

636EXTI software interrupt event regi ste

Address offset: Ox00
Reset val ue: Ox0000 0O0OO0O

31 25 24 23 22 21 20 19 18 17 16
T T T T T T
Reserved SWIE24 | SWIE23 | SWIE22 | SWIE21 | SWIE20 | SWIEL9 | SWIEIS | SWIEL7 | SWIEIG
1 1 1 1 1 |
rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_ wl rec_wl re wl
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SWIELS | SWIEL4 | SWIEL3 | SWIEL2 | SWIELI | SWIELO | SWIE9 | SWIES | SWIE7 | SWIE6 | SWIES | SWIE4 [ SWIE3 | SWIE2 [ SWIEl | SWIEO

rewl rewl rcwl rcwl rewl rewl rwl rewl rewl rewl rwl rwl rewl rwl rewl rcwl
Bit Na me Description
31:25 Reserve(Reserved The reset val ue must be maintai
24:0 SWI Ex Software liinnmerXupt on
When the bit is' o ', writing '1° S
this interrupt is allowed in EXTI _I
gener ated.
Note: This bit can be clearedinhg bDt
EXTI _PEND.

637EXTI pending register (EXTI PEND)

Address offset: 0x00

Reset value: 0Ox0000 OOOO
13637
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31 25 24 23 22 21 20 19 18 17 16
Reserved PEND24 | PEND23 | PEND22 | PEND21 | PEND20 | PEND19 | PENDIS8 | PENDI17 | PENDI6
re_wl rc_wl rc_wl re_wl rc_ wl re_wl rc_wl rc_wl re_wl
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PENDIS | PENDI14 | PENDI3 | PENDI12 | PENDII | PENDIO | PEND9 | PEND& | PEND7 | PEND6 | PENDS | PEND4 | PEND3 | PEND2 | PENDI | PENDO
re_ wl rc wl rc_wl rc_wl rc_wl rc_wl rc wl re_wl rc_wl rc_wl re_wl rc_ wl re_wl rc_wl rc_wl re_wl
Bit Na me Description
31:25 Reserve(Reserved the reset value must be maint g
24:0 P ENDX Pending bit on Iine x
0: No pending request has occurred
1: A pending trigger request occurr g
This bit is set to '"1' when a selraea
line. It can be cleared by writiedg
detection.
638EXTI ti mestsaanpr cter isgeglerct i on regi ster
Address offset 0x00
Reset value: 0x0000 00O0O
31 16
Reserved
15 4 3 0
Reserved TSSEL[3:0]
™
Bit Na me Description
31: 4 ReserveqReserved t he reset val ue must be maint 4
3:0 TSSEL[ 3]Select the external intertriumesti ampt ¢
0000: Select EXTIO as the trigger s
0001: Select EXTI1 as the trigger s
1111: Select EXTI 15 as the trigger ¢
13/%37
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7 DMA controller

71l nt roducti on

The DMA controller can access tARBdANdy AP BRHB DsMAa vCeosn:t
controlled by CPU to perform fast data movement fro
transferred withouCPECPdanmnherwvelndaosed fThhnsqot her comp
system power consumption.

MCW main backlagre -LAHBa bnud tsuduchbiumeawhi hr aagnidoCP&c h e

core can access di fafmeer esnlta vselsa vseesq uienn tpiaarlallyl.el or s
DMA controller has 8 |l ogic channels. Each | ogic chan
peripherals. Internal arbiter controls the priority

72Mai n features

DMA main features:
8 DMWMchannels which can be configured independent|

Each DMA channel supports hardware requests and s
software.

Each DMA channel has dedicated softwar ec orrrieossgarnyd il
to 4 |l evels of priority) which can be configlufked
further compafehbhandWanamktadEx fi nal priority (1| owe
higher priority).

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

Each channel has 3 independent event flags and int
1 gl obal interrupt flag (set by 1l ogical OR of 3 e\

Support three transt é&e moypes-tMegmociyhar al Medmdmopreyr.i pt
Access totally 5 AHB sl aves: Flash, SRAM, ADC, APB

Configurabl embdaxab®Bansmit nu
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73Bl ock di agram

Fi gdteMA bl ock diagram

Flash
Interface
controller

/<—> CortexM4F
g

2 »{ Bridgel g

< P Bridge2 Qc:g

> 122 D DA
\4 >

Arbiter

DMA requests

APB1

ik

A 4

AHB slave
device

il

DMA requests

A 4

74Function description

DMA control IEeM4AFancdorGorstheaxr e the same system data bu:
target (RAM oat ptehrd phamalt i me, DMA request wil/l sus
sever al cycles, and the bus arbiter wildl perform cy
system bus (memory or peripheral) bandwidth.

741DMA opar ati o

A DMA request can be triggered by hardware peripher a

according to the priority | evel of the channel . The

tr armmdfderes sviand ,biatnd t hen the read data is stored in

the controller calculates the number of remaining tr
13/837
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of t htansfare x t

Each datAnbhes consists of three operations:

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

A Dat a sdetermirgeghe 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 outstanding operatiiosntsgr ,pe
and update the source and destination addresses of

742Channel priority and arbitration

The DMA uses an arbitration strategy to handle mul't

channel is progmaimmaming rion tregichar (DMA_CHCFGx) .

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 t o rrenortyr attriaomns fiesr ,carried on after 4 tra

For transfer ralrdbtigd atto opmeriispltamry,i erde on after each

743DMA channel s and number of transfers

Each channel can perform DMAteramsf drhebetpredrd i telle ap
address. The number of data transferred by DMA is pr
DMA_TXNUM register is decremented after each transf e
744Pr ogrammabl e data bit awmisdt h, al i gnmer
Peripheral and memory transbed datdawhbird, wiwthi khsepampo b

DMA_CHCFGx. PSI ZE and DMA_CHCFGx. MSI ZE.

When DMA_ CHCFGx.PSI ZE and DMA_CHCFGx. MSI ZE are diffe
to tTh&d7lléel ow.
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Tab7lPr ogrammabl e data width and endian
Sourcd 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] @0x4 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 000000BO0 [31:0] @0x0 0x0 / 000000B0O
8 32 4 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 Bf7:0] @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 B3BPL5:0] @0x2 0x2 / B3B2
0x4 / B5B4 3: R B5B4 [15:0] @0x4, W B5B4 [15:0] @0x4 0x4 / B5B4
0x6 / B7B6 4: R B7B6 [15:0] @0x6, W B7B6 [15:0] @0x6 0x6 / B7B6
0x0/B1B0O [1: R B1BO [15:0] @0x0, W 0000B1BO0 [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: RB3B2B1B0 [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: R BBBAB9B8 [31:0] @0x8, W BBBAB9B8 [31:0] @0x8 | 0x8 / BBBAB9BS8
0xC / BFBEBDBCW: R BFBEBDBC [31:0] @0xC, W BFBEBDBC [31:0] @0x({ OxC / BFBEBDBC
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Noti ce:

DMA al ways pbowvsddafalto3RAWDATA[ 31: 0] no matter what
destination size settiwong df opEtiay HO/@ATAPPDroks byt er oy

as foll ow;

When source size is smaller than destination si ze¢
duplicates it to be 32 bits. E.g., souracdes itshe8 shoiu
data with 0O to make it 16 bit sbian dd abteac oOnxe0 005x50 005055, 5
HWDATA[ 31:0]; (if-bdestihreat iDMA wii2é ioxnl F2pad sour ce

When source si ze tiisndtairgrersioze eagmud|ls mal ldeers t han 32
32 bits data. E.g., source data is 8 bits data O0x1
0x2345, then HWDATA[ 31:0] = 0x2345_2345.

This guaranteesl pesupper tl s@totdearmereatad i s weomr or and
move to the place we want with extraili tre gii.sdade rtOobpdc
a BRPt address boundaeysethéos@ubcéssiand ¢l s tdadidadbdi on
with 0.

745Per i pheral / Memory address incrementat

DMA_CHCFGx. PI NC and DMA_CHCFGx. MI NC respectively <con
address aaetaonabmedti mode. The software cannot .(can

A In auteincrement mode, the next address to be transferred is automatically increased according to the data bit
width (1, 2 or 4) after each transfer. The addref 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. the transfer count changes to 0), different processes will be carried out acedreihgrto
the current work is under circular mode or.not

A In acyclic mode, DMA stops after the transfer s
transfer number in the DMA_TXNUMxXx register with t}

A In circuwltart hrroden,d of a transfer, the content of 1
reloaded to its initial val ue, and the curreéed int

to the initial base addDrMAsS MADDIRxb y etgh s t@MA_PADDRX

746Channel configuration procedure

The detail confiduration flow is as below

1. Configure interrupt mask bits, 1: enable interrupt
14/637
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2. Configure channel peripheral address and memory ac
3. Confure channel priority, O0: |l owest, 3: highest.
4, Configure peripheral and memory address increment.
5, Configure channel transfer block size.

6. |f necessary, configure circular mode.

7. I'f it is memory to memo¢(MNMpteonfbgooerk Mgve ME NMMrmo d e,

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

5

FIl ow control is controlled by two register bits in e
conlt rsoource/ destination and direction of DMA channel

Tab?d2F1 ow contr ol tabl e

DMA_CHCFGx. MEIDMA_CHCEF Gy Sourc| Destin Transfer
AHB read to AHB wr
1 X Me mor Me mor
transfer
AHB
) AHB read to AHB wr
Periplt
0 1 Me mo r
APB ) )
) AHB r eARRlwrtiot e, si n
Peript
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AHB
AHB read to AHB w
Periplt
0 0 Me mo r
APB
APBr ead to AHB wri
Periplt
748Ci rcul ar mode
The circular mode is used to process <circular buffe
The DMA_CHCFGx. CIRC is used to enable this function.
to be traomdxer0.edi tbewi | | automatically be restadred t
the DMA operation wil!/ continue.
I f the user wants to turn off the <circular mode, t h

DMA channhndédlen amdte O to DMA_CHCFGx. CIRC (when DMA_(
DMA_ _CHCFGx register cannot be rewritten).

749Error management

DMA access to a reserved address area wi l ltransfeeursreo rDMA
fgbais set, and the hardware automatically clears the
the channel oper gansfeoerr rioy sStndapepeaed.ptl fentatbd e bit i s se
interrupt wil/l be generated.

74101 n tueptr

, Transfer complete interrupt:

An interrupt is generated when channel data transfer is complete. Interrupt is a level signal. Each channel has
its dedicated interrupt, interrupt mask control and interrupt status bit. interrupt status bit is clearetewhen
flag clear bit is set.

Half transfer interrupt:

An interrupt is generated when half of the channel data is transferred. Interrupt is a level signal. Each channel
has its dedicated interrupt, interrupt mask control and interrupt status bituphtstaitus bit is cleared when
interrupt flag clear bit is set.

T r a nesrdr mterrupt:

An interrupt is generated when bus returned error. Interrupt is a level signal. Each channel has its dedicated
interrupt, interrupt mask control and interrupt statiisinterrupt status bit is cleared when interrupt flag clear
bit is set.

Tabd3d®MA interrupt request

Interrupt event Event flag bit Enable control bit
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Half transfer HTXF HTXIE
Transfer complete TXCF TXCIE
Transfererror ERRF ERRIE
7411DMA request mapping
Totally there are 63 DMA requests from all/l thetper i |
can be used to select which DMA requllseawishomwptpleae 1
scheme ofoDMAr irplgqereaslts t & [OMWMA ccohnatnrnoelllse. r
Note:
1. Different DMA channels cannot use the same reques
triggered if multiple channels are enabl ed
2. When DBMAeit ttomemeamroy ymode, the DMA request source m
peripheral request source within the system.
Tab74dDMA request mapping
DMAr equestseslg Peri pherrelqulz
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 UART5_TX
Sel = 10 UART5_RX
Sel = 11 LPUART_TX
Sel = 12 LPUART_RX
Sed 13 SPI1_TX
Sel = 14 SPI 1_RX
Sel = 15 SP12_TX
Sel = 16 SPIl1 2_RX
Sel = 17 I 2C1_TX
Sel = 18 | 2C1_RX
Sel = 19 I 2C2_TX
Sel = 20 | 2C2 _RX
Sel = 21 DAC
Sel = 22 Tl M1_CH1
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DMAr equestsesa

Peri pherrealqul

Sel = 23 TI M1_CH2
Sel = 24 TI M1_CH3
Sel = 25 TI M1 _CH4
Sel = 26 TI M1_COM
Sel27= TI M1 _UP
Sel = 28 TIM1_TRI G
Sel = 209 TI M2 _CH1
Sel = 30 TI M2 _CH2
Sel = 31 TI M2 _CH3
Sel = 32 TI M2 _CH4
Sel = 33 TI M2 _UP
Sel = 34 TI M3 _CH1
Sel = 35 TI M3 _CH3
Sel = 36 TI M3 _CH4
Sel = 37 TI 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 TI M5 _CH2
Sel = 45 TI M5 _CH3
Sel = 46 TI M5 _CH4
Sel = 47 TI M5 _UP
Sel = 48 TI M5 _TRI G
Sel = 49 TI M6

Sel = 50 TI M7

Sel = 51 TI M8 _CH1
Sel = 52 TI M8 _CH2
Sel = 53 TI M8 _CH3
Sel = 54 TI M8 _CH4
Sel = 55 TI M8 _COM
Sel = 56 TI M8 _UP
Sel = 57 TI M8 _TRI G
Sel = 58 TI M9 CH1
Sel = 509 TIM9_TRI G
Sel = 60 TI M9 _CH3
Sel = 61 TI M9 _CH4

14/ 37

ns

NSING Technologies Pte. Ltd.

Address: 20 Science Park, #03-15/16

TQ m.

Teleteck Park, East Wing, Singapore 117674
Email: sales@nsing com sg

sg



ay,
%inﬂNG

nNsimc® m.
DMAr equestsessda Peri pherrealqul
Sel = 62 TI M9 _UP
75DMA regil sters
7.5.1DMA regovetren ew
Tab75DMA regiver ei ew
Offsel Register HEHE N EH RN RN HEEEEREEHE R E IR R R EIRN R
clelelelslElalclelelelelElelelelsld[slslele(e]elc|ala(dlc(d|d|d
DMAINTSTS |E [ X | Qo || X| Ol |2 (X | 0|l | (X |0l |XO|lo||X|0olo|Z(X|O0|m|x|X|O|m
o0ooh - GlE|R|e|f|E|R|e|f|E(R|a|d|E|R|a|b|E|&|a|d|E|R|a|d|E|X|a|dG|E|&]|a
ResetValue [0 [0 [o|ofoJo|ofo|o|oJo]oJo|o[oJo|o[oJo[oJo]oJo]JoJoJo[o|o]o]o]o]o
clelelelclElaltlelelelelElelelelsldslalslEle(e]els|ala(eldld]d|d
I Xo|l|E(X|O0|lo|E(X|O0o|lo|(E|X|Oo(a|X|X|Olm|x|X|Oolm|Xx|X|Oo(m|X|X|O|x
DMAINTCIR | |E (X |2 ||| X |2l X|2|le|lE|X|2|x|E(X|2||lE|X|2|x|E|X|2|xx|E|X|2
004h| Ul |l0lWw|ZT|F|[O|lW|[Z|[F|O|W[Z|F|[O|W|Z|IR|O|W|[Z|K|O|W|[Z|F[O|lW|IZ|[K]|O
ojlojJ]ojJ]Oo|J]O]J]Oo|[OoO|[O|J]O]J]O]J]O|J]O|J]O|J]O|O] O ojlojfofo|JO]J]o|J]O|J]O]J]O|J]O]J]O]J]O[O|J]O|O]O
Resetvalue [0 [o[o|ofoJoJofJoJofoJoJoJoJo[oJoJo[oJo[oJo]JoJoJoJoJo[oJo]o]o]o]o
z| o g | g w
S| S o o oooEEEEE
oogh| PMA-CHCFGL Reserved s éo N N g % % o & E % 5
w T %] [
S| a = o
Reset Value oJoJof[oJoJoJoJoJoJoJoJoJofo]o
DMA_TXNUM1 I NDTX[L5:0]
O0Ch ™ Reset value Reserved [oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
o10n| 2MA_PADDRL ADDR[31:0]
| Resetvaue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
014n/ DMA_MADDRL ADDR[31:0]
| Resetvalue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
DMA_CHSEL1 CH_SEL[5:0]
O8N eset value Reserved 0JoJoJoJo]o
IEREE .
sl s_| 2 2olololelali|lulelg
o1ch PMA-CHCFG2 Reserved S éo N N g % % alE E % 5
u| ) )
S| a = a
Reset Value oJoJo[oJoJoJoJo[ofJoJoJo]o]o]o
DMA_TXNUM2 I NDTX[L5:0]
O20h ™ o oset Value D [0JoJoJoJoJoJoJo]oJoJoJoJoJoJo]o
024n-2MA_PADDR2 ADDR[31:0]
| Resetvaue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
028h 2MA_MADDR2 ADDR[31:0]
| Resetvalue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
02Ch| DMA_CHSEL2 " g CH_SEL[5:0]
Reset Value eserve 0JoJoJoJo]o
z| S g | g w
S| > o o ooggﬁg%ﬁ
030n| PMA-CHCFGS Reserved S éo N N g % o0 |5 E e 5
u| ) )
S| a = a
Reset Value oJoJo[oJoJoJoJo[ofJoJoJo]o]o]o
DMA_TXNUM3 I NDTX[L5:0]
O eset Value D [0JoJoJoJoJoJoJo]oJoJoJoJoJoJo]o
038n-2MA_PADDR3 ADDR[31:0]
| Resetvalue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
03cr/ PMA_MADDR3 ADDR[31:0]

Resetvalue |0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
DMA_CHSEL3 CH_SEL[5:0]
O40h ™ oot Value Reserved 0JoJoJoJo]o

5[2 [ 5] ¢8 .
s 2| 2 |elelelely|ylyls
0aan| DMA-CHCFGA Reserved S| 8° N N § £15|0 i E 213
ul x o I
S| a = a
Reset Value oJoJo[oJoJoJo]ofofJoJo]o|o]o]o
DMA_TXNUM4 | NDTX[L5:0]
04BN eset Value D [oJoJoJoJoJoJoJo]oJoJoJoJoJoJo]o
oacH DMA_PADDR4 ADDR[31:0]
Resetvalue |0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
050n/ DMA_MADDR4 ADDR[31:0]
| Resetvalue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
DMA_CHSEL4 CH_SEL[5:0]
054N R eset Value e 0JoJoJoJo]o
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ofise] _Register [@ [S[Q[E[R[S[R[I[Q[Y[I[R[S[S[E[s[g]3[g][S[=[8]e]e][~]e]w]~x]o]~][~]0o
= g | g w
= 3| @ To|glglelzlz|%|E|E
0sgh| DMA-CHCFGS Reserved s §O N N sS|g|c|o|H|EX 5
| 0] )
S| a = o

Reset Value oJoJo[oJoJoJo]ofJofJoJoJo]o]o]o

DMA_TXNUMS5 NDTX[L5:0]

O™ Reset Value RIEL [oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o

DMA_PADDRS5 ADDR[31:0]

060h

ResetValue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o

o64n|CMA_MADDRS ADDR[31:0]

| Resetvaue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o

068h|-DMA_CHSELS = g CH_SEL[5:0]

' Reset Value eserve 0JoJoJoJo]o
= g | g w
22| T | § [2|2]8|e|E|R|5|E

o6ch DMA-CHCFGE Reserved s §O N N sS|g|c|o|H|EX 5
| ) )
S| a = o

Reset Value oJoJo[oJoJoJo]ofJofJoJoJo]o]o]o

DMA_TXNUM6 | NDTX[L5:0]

TN Reset Value Reserved [oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo

DMA_PADDR6 ADDR[31:0]

074h
Resetvaue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
o78n|MA_MADDRS ADDR[31:0]

| Resetvalue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo

o7cr| DMA_CHSELG " g CH_SEL[5:0]
Reset Value eserve 0JoJoJoJo]o
g = g | g w
2 Sz| &F | T o|g|glelelz|%|E|E
ogon| DMA-CHCFGT Reserved S| 8° N N § £ o0 |5 E X135
w T %] [
S| a = o
Reset Value oJoJo[oJo]JoJoJoJofoJoJoJofo]o

DMA_TXNUM7 [ NDTX[L5:0]

BN eset Value Reserved [oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
DMA_PADDR? ADDR[31:0]
088h

Resetvaue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
o8cH.2MA_MADDR? ADDR[31:0]

Resetvalue |0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
000n|-DMA_CHSEL7 " g CH_SEL[5:0]
| Reset Value eserve 0JoJoJoJo]o
TERERE .
Sisol g g leleleleltlylyls
094n| PMA-CHCFGE Reserved S| o® N N § % c|e | E 2|3
u| ) )
S| a = a
Reset Value oJoJo[oJoJoJoJo[ofJoJoJo]o]o]o
DMA_TXNUMS8 NDTX[L5:0]
OB R eset Value R [oJoJoJoJoJoJoJo]oJoJoJoJoJoJo]o
oocH .DMA_PADDRS ADDR[31:0]

ResetValue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o
oAon.2MA_MADDRS ADDR[31:0]

"| Resetvaue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo

| bMA_CHsELS CH_SEL[5:0]

AN Reset Value D 0JoJoJoJo]o

7.52DMA i nterrupt status register (DMA
Address offset 0x00
Reset value: 0x0000 0O0O0O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ERRF8 | HTXF8 | TXCF8 | GLBF8 | ERRF7 | HTXF7 | TXCF7 | GLBF7 | ERRF6 | HTXF6 | TXCF6 | GLBF6 | ERRF5 | HTXF5 | TXCF5 | GLBF5
T T T T T T T T T T T T T T T T
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ERRF4 | HTXF4 | TXCF4 | GLBF4 | ERRF3 | HTXF3 | TXCF3 | GLBF3 | ERRF2 | HTXF2 | TXCF2 | GLBF2 | ERRFI HTXF1 TXCF1 GLBF1
T T T T T T T T T T T T T T T T
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Bit field |Name Description

31/ 27/ 23/ 1lERRFX Transfer error €Bag for channel x (X
Hardware sets this bit when transfer
wr i Hitiog DMA_|I NTCLR. CERRFx bit .
O0: Transfer error no happened on cha
1: Transfer error happened on channel x

30/ 26/ 22/ JHTXFXx Hal f transfer féd8)g. for channel x ( x3
Hardware sets this bit when half trag
wr i Bitdog DMA_ I QIHTCXRK t .
0 Halft r ametfeedlro me&@ channel x.
1: Half transfer was done on channel x.

29/ 25/ 21/ 1JTXCFx Tr anceripletef | ag for @&Bannel x (x=1
Hardware sets this bit when transf aen
6t DMA_ | QICCRKL .
0: Trmotystd emen channel x.
1: Transfer was done on channel x.

28/ 24/ 20/ 1 GLBFXx Gl obal flag fd&rn .channel x (x=1

Hardware sets this bit when any int g
cleared by sogéfitdovabd A b lyQIGUCH BRKi tn.

0 Not r a n s f, lealft rear rosofr earrdené event happemn channel
1: One oftransfer errarhalftransferor transferdone event happemm channel x.

753D MA i

Addroefsfss et

nterrupt flag clear register

0x04

Reset value: 0x0000 00O0OO
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CERRF8 | CHTXF8 | CTXCF8 | CGLBF8 | CERRF7 | CHTXF7 | CTXCF7 | CGLBF7 | CERRF6 | CHTXF6 | CTXCF6 | CGLBF6 | CERRFS5 [ CHTXF5 | CTXCF5 | CGLBF5
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
CERRF4 | CHTXF4 | CTXCF4 | CGLBF4 | CERRF3 | CHTXF3 | CTXCF3 | CGLBF3 | CERRF2 | CHTXF2 | CTXCF2 | CGLBF2 | CERRF1 | CHTXF1 | CTXCF1 | CGLBF1
w w w w w w w w w w w w w w w w
Bit field |Name Description
31/ 27/ 23/ 1 CERRFXx Clear transfer ere®&n.flag for channe
Software can set this bit to clear ERRF of corresponding channel
0: No action.
1: Reset DMA_INTSTS.ERRF bitf @gorresponding channel
30/ 26/ 22/ 13 CHTXFx Clear half transfé&8) flag for channel

Software can set this bit to clear HTXF of corresponding channel.
0: No action.

1: Reset DMA_INTSTS.HTXF bit of corresponding channel.
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Bit field |Name Description
29/ 25/ 21/ 1 CTXCFx Cl ear domplewfsifeeg for @&Bagnnel x (x=1
Software can set this bit to clear TXCF of corresponding channel.
0: No action.
1: Reset DMA_INTSTS.TXCF bit of corresponding channel
28/ 24/ 20/ 1 CGLBFx Cl ear ewrntfolbaag f or @&Bannel x (x=1
Software can set this bit to clear GLBF of corresponding channel.
0: No action.
1: Reset DMA_INTSTS.GLBF bit of corresponding channel
7.54DMA channel x configuration register
Not €he x is chabé@é®&l number, x =
Address offsidt): 0x08+20 * (x
Reset value: 0x0000 00O0O
31 16
' ' ' ' ' '  Reseved ' ' ' ' ' '

15 14 13 . 12 11 . 10 9 . 8 7 6 5 4 3 2 1 0
Reserved ’\fd%’\f/f PRIOLVL[1:0] MSIZE[1:0] PSIZE[1:0] MINC PINC CIRC DIR ERRIE | HTXIE | TXCIE | CHEN
Bit figName Description
31:15 Reserved Reserved, the reset value must be
14 MEM2 MEM Memory to memory mode.

Software can configure this channel to memory to memory transferinisamt
yet enabled.
0: Channel transfer between memory and peripheral.
1: Channel set to memory to memory transfer
13:12 PRI OLVL[1:0]|Channel priority.
Software can program channel priority when channel is not enable
00: Low
01: Medi um
10: Hi gh
1 1Meryhi gh
11:10 MSI ZE[ 1: 0] Me mor ysizel at a
Software can configure data size read/write from/to memory address
0OO:hi& s
01l:-bil6s
10:-biBEs
11: Reserved
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Bit figName Description

9: 8 PSI ZE[ 1: 0] Peri ph esizea l dat a

Software can configure data size read/write frompéaopheral address
0OO:hi& s

01:-bil6s

10:-biBLs

11: Reserved

7 Ml NC Memory increment mode.

Software can enable/disable memory address increment mode
0: Memory address won't increase with each transfer.

1: Memory address increase with eaensfer.

6 Pl NC Peripheral increment mode.

Software can enable/disable peripheral address increment mode.
0: Peripheral address won't increase with each transfer.

1: Peripheral address increase with each transfer.

5 Cl RC Circul ar mode.

Software carset/clear this bit

0: Channel will stop after one round of transfer.
1: Channel configure as circular mode.

4 DI R Data transfer direction

Software can set/clear this bit.

0: Data transfer from Peripheral to Memory
1: Data transfer from Memory to Peripbkr

3 ERRI E Transferer r or i nterrupt enabl e.
Software can enable/disable transfer error interrupt.

0: Disable transfer error interrupt of channel x.

1: Enable transfer error interrupt of channel x

2 HT X1 E Half transfer interrupt enable.

Software carenable/disable half transfer interrupt.
0: Disable half transfer interrupt of channel x.

1: Enable half transfer interrupt of channel x

1 TXCI E Transfer complete interrupt enable.

Software can enable/disable transfer complete interrupt.
0: Disable trangr complete interrupt of channel x

1: Enable transfer complete interrupt of channel x

0 CHEN Channel enabl e.
Software can set/reset this.bit
0: Disable channel.

1: Enable channel.
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DMA channel x transfer number registe

No‘t €he cxhainsn el nlvendb e r X =
Address offsid): O0x0c+20 * (x
Reset value: 0O0x0000 O0OOO

Bit field|Name Description
31:16 Reserve(Reserved, the reset value must be m
15:0 NDT X Number of data to transfer.

Number of data to be transferred (65535). Software can read/writeh e n u m
t r a nwhéneclhaanel is disable and it will be read only after channel enable. E
successful transfer of corresponding DMA channel will decrease this register by
circular mode is enable, it will autmtically reload preset value when it reach zero.

Otherwise it will keep at zero and reset channel enable

DMA channel x peripheral address regi

Not €he x is chabaetel number, X =
Address offsidt): 0x10+20 * ( x
Reset valOwed:0 0x0000O0

This register can only be written if the channel i s
Bit field |Name Description
31:0 ADDR Peripheral address.

Peripheral starting address for DMA to read/write from/to.

Increment of address will be decideddWM A _ C H3XPSIZE. With

D MA _ C H C.PSEZE equal to 01, DMA ignores bit 0 of PADDR and if
D MA _ C H C.PSEZE equal to 10 DMA will ignore bit [1:0] of PADDR

15/637
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































