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1 Abbreviations in the text

11Describes the Ilist of atlbrievi ati ons
The following abbreviations are used in the descript
read/ write(rw) Soft warreeadcaand write this bit.

readl y(r) Software can only read this bit.

wr totnd y ( w) Software can only write this bit, an

read/clear (rc_wl)|Software can read thiswbitiog' cDeuahia
bit.

read/clear(rc_wo0)|Software can read this bit or claeath

bit.

(]

read/clear by rea(Software can read this bit. BéeaOinmgg W

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

this bit value.
toggle(t) Software can only flip this bit ®by.w
Reserved( Res.) Reserved bits, the default value mus
1.2Avail abl e peripherals
For all mo&enli €« rot oN32Ibd | er series, the existence an:i

sheet of the corresponding model
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2 Memory and bus architecture

nNsi c® m.

21System architecture

211Bus architecture
Fig@tRug céhitecture
_ D ]
; TPIU }
Flash | ‘ |
Flash |4 _ \Code i SWIITAG |
Control o ' < > |
[ icache Ja=b> | bcode | |
T < = CortexM4FP c |
S leStus 1| Fmaxioanz | COM€]
P . < > |
SRAM < » S i NVIC i
é % FPU i
; DSP }
X L oo —_____ |
g
SAC |« > = (¢ — DMA
%)
=)
RCC m
T
CRC |« JEdN > ADC
[ a0 Je—> |a >
.
:
Lt =
[_opioc e = je—pf s |
GPIOC UARTS
| criop | A | seunzst | g
8 le—s vowm |
TIM8
.
. o
:
— ]
A 1 Code bus: Connect Et-M4eFP Cocodree bwist hoft hGo rftleas h

prefetching

is completed
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A The DCode bus connectBE-MMFP OGopdewbub bhe Cdataxin
(constant | oading and debugging access).

A SBus bus connects the SBRE-M4BBsc¢periphehal bbssinaoi
the access between the core and DMA.

A SAC/ GORRG designed matrix interconnection, which su

A The system consists ioffeHBRAPABHB 2ARB ABIB2AP8L, The 71

APB1 PCLK is 27MHz; the maximum speed of APB2 PCLEFK

212Bus asdgrmapping

The address mapping includes all AHB and APB periphe
FI ash, SRAM, System Memory, et c. And -btahned aRdedgrieosns osfp
and atomic @madest bs olnagrnhd bAlel absi tt-modavirfaremegpera@add ons
bits obander ebgiton. The address spaces of -mmdndd AP8g iacnn
the peripherals. At omihct &eard sflsi asa nt -dboed avfiafjddere mehgp enuad
on the targkanditegiodnt hehdispeci fic mapping is as f
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Fi g@2BRus address map

Reserved 0x4002 4800 OX5FFF_FFFF
SAC SRAM5128+2 0x4002 4400~ 0x4002 47FF
SAC 0x4002 4000~ 0x4002 43FF
0xE010 0000~ OXFFFF_FFFF Reserved Reserved 0x4002 34007 0x4002 3FFF
CRC 0x4002.3000™ 0x4002 33FF
Reserved 0x4002 2400~ 0x4002 2FFF
Vendor SpecifiG1IMB FLASH 0x4002 2000~ 0x4002 23FF
OXEOOF_FO00™ OXEOOF_FFFF ROM Table Reserved 0x4002 1400~ 0x4002 1FFF
OXE004 2000~ OXEOOF_EFFF Extemal PPB RCC 0x4002 1000~ 0x4002 13FF
0xE004 1000~ 0xE004 1FFF ETM Reserved 0x4002.0C00™ 0x4002 OFFF
OxE004 0000~ OXE004 OFFF TPIU Private Peripherdl External768KB ADC 0x4002 0800 0x4002 OBFF
as] Reserved 0x4002 0400~ 0x4002 O7FF
- - E DMA 0x4002 0000~ 0x4002 03FF
OXE000 FO00™ OxE003 FFFF Reserved Private Peripherdl” Internal256K8 Reserved 04001 8000~ OXA400L FFFF
OxE000 E000™ OXE000 EFFF NVIC
OxE000 3000~ OXE00Q DFFF Reserved
0xE000 2000~ OxE000 2FFF FPB Reserved 0x4001 5800~ 0x4001 7FFF
0xE000 1000~ OxE000_1FFF DWT UARTS 0x4001 5400~ 0x4001 57FF
0xE000 0000~ OxE000 OFFF IT™ UART4 0x4001 5000~ 0x4001 53FF
Reserved 0x4001 4400~ Ox4001 4FFF
A SPRII2S2 0x4001 3C00™ 0x4001 43FF
External DevicelGB USARTL 0x4001 3800~ 0x4001 3BFF
TIM8 0x4001 3400~ 0x4001 37FF
0xA000 0000~ OXDFFF_FFFF, Reserved | SPI/I2ST 0x4001 3000~ 0x4001 33FF
TIML 0x4001 2C00™ 0x4001 2FFF
Reserved 0x4001 1800~ 0x4001 2BFF
~ GPIOD 0x4001 1400~ 0x4001 17FF
Jan) 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~ OX9FFF_FFFF Reserved
Reserved 0x4000 7800 0x4000 FFFF
0x4400 0000~ Ox5FFF_FFFF| Reserved Extemal RAMIGB DAC 0x4000 7400~ 0x4000 77FF
0x4215 0000 Ox43FF_FFFF| Reserve(bit-band Aliag PWR 0x4000 7000~ 0x4000 73FF
0x4200 0000 0x4214 FFFF| Peripheral Aliaghit-band Aliag Reserved 0x4000 6800 0x4000 6FFF
0x4010 0000~ OX41FF_FFFF Reserved CAN 0x4000 6400~ 0x400Q 67FF
0x4002 A000™ 0x400F_FFFF Reservebitband Region USB SRAM5128 0x4000 6000~ 0x400Q 63°F
0x4000 0000~ 0x4002 9FFF|_ AHB/APBL/APB2(bit-band Regiop USB Register 0x4000 5C00™ 0x400Q 5FFF
12C2 0x4000 5800 0x400Q 5BFF
12C1 0x4000 5400~ 0x400Q 57FF
0x2400 0000~ OX3FFF_FFFF Reserved LPUART, 0x4000 5000~ 0x400Q 53°F
0x2210 0000~ Ox23FF_FFFF Reservebitband Aliag LPTIM 0x4000 4C00™ 0x400Q 4FFF
0x2200 0000~ 0x220F_FFFF, SRAM Aliasbit-band Alia3 PeripheraD.5GB - USART3 0x4000 4800 0x400Q 4BFF
0x2010 0000~ Ox21FF_FFFF Reserved an) USART2 0x4000 4400~ 0x400Q 47FF
0x2000 8000~ 0x200F_FFFF: Reservebitband Region o LCD 0x4000 4000~ 0x400Q 43FF
0x2000 0000~ 0x200Q 7FFF SRAM(bitband Region < TIM9 0x4000 3C00™ 0x400Q 3FFF
LPRCNT, 0x4000 3800 0x400Q 3BFF
Reserved 0x4000 3400~ 0x400Q 37FF
IWDG 0x4000 3000~ 0x400Q 33FF
OXIFFF_F814™ OX1FFF FFFF Reserved SRAM 0.5GB WWDG 0x4000 2C00™ 0x400Q 2FFF
OXIFFF_F800™ OXIFFF F813 OptionBytes RTC 0x4000 2800 0x400Q 2BFF
OXIFFF 4000~ OX1FFF F7FF Reserved comP 0x4000 2400~ 0x400Q 27FF
OXIFFF_0000™ OX1FFF 3FFF OPAMP 0x4000 2000~ 0x400Q 23FF
0x1000 8000~ OX1FFE FFFF Reserved Reserved 0x4000 1C00™ 0x4000Q 1FFF
0x1000 0000~ 0x100Q 7FFF Aliased to SRAM Reserved 0x4000 1800 0x4000 1BFF
0x08(_0000™ OXOFFF_FFFF Reserved TIM7 0x4000 1400~ 0x4000 17FF
0x0800 0000~ 0x0801 FFFF Main FLASH CODEO.5GB TIM6 0x4000 1000~ 0x4000 13FF
0x0002.0000™~ OXO7FF_FFFF Reserved TIMS5 0x4000 0C00™ 0x4000 OFFF
0x0000 0000 0x0001 FFFF|_Aliased to F! M TIM4 0x4000 0800~ 0x4000 OBFF
TIM3 0x4000 0400~ 0x4000 O7FF
TIM2 0x4000 0000~ 0x4000 03FF
Tab2ld i st of peripheral register addresses
Address range Peripherals Bus
0x4002_4800 Ox5FFF_FFFF Reserved
0x4002_440G 0x4002_47FF SAC SRAM 512B*2
0x4002_400G 0x4002_43FF SAC
0x4002_340G 0x4002_3FFF Reserved
0x4002_300G 0x4002_33FF CRC
0x4002_240G 0x4002_2FFF Reserved AHB
0x4002_200G 0x4002_23FF FLASH
0x4002_140G 0x4002_1FFF Reserved
0x4002_100G 0x4002_13FF RCC
0x4002_0CO0G 0x4002_OFFF Reserved
0x4002_080G 0x4002_O0OBFF ADC
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Address range Peripherals Bus
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_3CO0G 0x4001_43FF SPI2/12S52
0x4001_380G 0x4001_3BFF USART1
0x4001_340G 0x4001_37FF TIM8
0x4001_300G 0x4001_33FF SPI1/1251
0x4001_2C0G 0x4001_2FFF TIM1 APB2Z
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_740G 0x4000_77FF DAC
0x4000_700G 0x4000_73FF PWR
0x4000_680G 0x4000_6FFF Reserved
0x4000_640G 0x4000_67FF CAN
0x4000_600G 0x4000_63FF USB SRAM 512B
0x4000_5C00G 0x4000_5FFF USB Register
0x4000_580G 0x4000_5BFF 12C2
0x4000_540G 0x4000_57FF 12C1
0x4000_500G 0x4000_53FF LPUART
0x4000_4C0G 0x4000_4FFF LPTIM APB1
0x4000_480G 0x4000_4BFF USART3
0x4000_440G 0x4000_47FF USART?2
0x4000_400G 0x4000_43FF Reserved
0x4000_3C0G 0x4000_3FFF TIM9
0x4000_380G 0x4000_ 3BFF Reserved
0x4000_340G 0x4000_37FF Reserved
0x4000_300G 0x4000_33FF IWDG
0x4000_2CO0G 0x4000_2FFF WWDG
0x4000_280G 0x4000_2BFF RTC
0x4000_240G 0x4000_27FF COMP
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Address range Peripherals Bus
0x4000_200G 0x4000_23FF OPAMP
0x4000_1CO0G 0x4000_1FFF Reserved
0x4000_180G 0x4000_1BFF Reserved
0x4000_1400 0x4000_17FF TIM7
0x4000_100G 0x4000_13FF TIM6
0x4000_0C0G 0x4000_OFFF TIM5
0x4000_080G 0x4000_O0BFF TIM4
0x4000_040G 0x4000_0O7FF TIM3
0x4000_000G 0x4000_03FF TIM2

2121Bit banding

CorE-MM&FP memory i ma g-banidn calruedaess. -bt e sbe ¢t wa pinieta e & o I «
memory area dHana Imetmoirry tameabi When writing a waoargd i n
a r-aadiwfry te operation on the target bits of the bit

Both the perampd eSRAMreargd snegpneke darienad ,0 vah ibclbta rad | adorwesa aw
and read operation to be perfor med.

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

bitbmynwtdaddr = bitband _base + (byte offsetl32) + (bi
I n whi ch:
bitbbpde _addr is the address of the byte in the al
bitband _base is the starting address of alias ar e
byt e _ ofef sseetr iiasl tnhumber of the bybtaendc;ontaining the
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 0= +0 x(202x04000001032) + (471 4) .

Writing to address 0x220080d6owfrlyadd ntgh e os doma etf fod c ta dads
i n SRAM.

Reading 0x22008010 address returns the value odebit
ref éCorthoM& Techni cal REbermace Mahebamdt ngn about bit

21.3Boot management

213.1Boot addr ess

During system startup, you can select the BOOT mode
byte BOOT cAmtfémguaasysnem reset or exit from s-tandb
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from addresses 0x0000_0000O0
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O0Ox0000 _OO®dHMdeasoamdoad
choose

to

space

twod @Q@@O es

(0Xx0000_0C

t wo

remapping is deslihegmed afrer ththacecte shpade .modes
A Boot Marifimas h:
E Maifn ash memory is mapped to the boot
E Mai fil ash me mor y i s accessible i n
"1 Code/ DCO6de/ DMA
A Boot from System Memory:
E System memory is mapped to boot space
E System me mor y can be accessed i n
"1 Code/ DC6de/ DMA
A Boot fro-imnt BRAMuUi |t
E The -bni BRAM itso nbaopopte dspace (0Ox0000_0000) ;
E The -boi |SRAM i s accessible i n t wo

"1 Code/ DCode€e/;SBus/ DMA

addr ess

2132Boot configuration
I n addition, SRAM can also be accessed througdghimpi rt u
to SRAM to run programs thr oMahMllaGohd edrDCHSYWet eani t Me ma
programs are not started from SRAM and do not bel ong
boot program, o6hewue Bhe pwogwamsi h SRAM:
A Jump directly to the physical address segment
program wil |l be run through SBus.
A Jump to the virtual address segment 0 x 1 (a0l O _a0d0dOr Qe sc
segment 0x2000_0000 to run the program. At this
Tab22d i st of boot mode
Specifies theasctasts
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 iFrn as h OX1FFF |
X 1 X 0 0x 0800 | 0x1000
1 X 1 1 System 0x0000]0x2000
0x0800
1 0 X 0 Start OXx1FFF|0x1000
0 X 1 1 SRAM st 0x0800|0x1FFF_ ]O0OXx0000 |
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Specifies theasctass
Boot mode select )
memory space in b
Boot m
Syste
nBOOT nBOOT BOOTO nSWBOO Ma iFrl a g SRAM
Me mo r \
0x2000
0 0 X 0
0x1000
21.33Embedded boot | oader
Embedded Ipowmtgrlaocmmder stored in the systempmegoam BShe
memory through t-h& UStARSHhaed USBI Idevi ce, BFRSU i mrt cetr d cac
can only be run when the external clock (HSE) of 41
32MHz is usede laftneanddidneadpud mcy hext er nal clock (HSE
also rely on the internal 16 MHz oscillator (HSI) to
22Memory system
The program memory, data memory, registers anDatld O p

bytes are storkbdtihéoemdimeamdhyg | owest address byte
significant byte of the word, while the highegsrtanmnnddr
me mor y aahntde ndoarty are as foll ows.

221FLASH specification
FIl ash consists of a main storage area an@Capacisf gr ma
in the following description do not include ECC)

A The maxi mum mai n memd&rny waar eass imai h2 FKHER,s halmeanor vy, W
storing and running user programs and storing dat e

A The information area is 20KB, including 10 Page,
configuration area (KBYB) and option byte area (2

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

E The system configuration area is 2KB, i ncluding

E The Option Byte area is 2KB,tionntBaitrei,nganld Rage,e
208B, BOOT programs and user programs can be reac

2211Fl ash memory modul e organizati on

Bus address space is allocated to the main storage &
Tab23&F1 ash bus address | i st
Memory a Page name Address range Si ze
) Page O O0x0800i700x8000 _07FF 2KB
Mai n mem
Page 1 O0x0800700x8000 OFFF 2KB
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Memory a Page name Address range Si ze
Page 2 0x0800701x8000 17FF 2KB
Page 63 O0Xx0801i0FX800Q FFFF 2KB
System me mo OX1FFFIiOXFrW®E_ 3 FFF 16 KB
I nfor mat System conf i ( OX1FFFIiG®XFO-G®G_F7FF 2KB
Option byt g OX1FFFiGF8FF_F813 208B
FLASH_AC O0x4002702x0402 _200 3 4B
FLASH_KEY 0x4002702x0402 2007 4B
FLASH_OPTKE 0x4002702x0408 200B 4B
FLASH_STS 0X4002i@X0MMQ _200F 4B
FLASH_CTRL O0x4002702x0402 _2013 4B
Memor y -
, . FLASH_ADD O0x4002702x0402 _2017 4B
i nter
. FLASH_OB?2 O0x4002702x0408 _201B 4B
regi s
FLASH_ OB 0x4002i@X0MDQC _201F 4B
FLASH_ WRP 0x4002702x0422 2023 4B
FLASH_ECC 0x4002702x0422 2027 4B
Reserved 0x4002702x0428 _202F 8B
FLASH_CAHR O0x4002702x048@2 _2033 4B
Flash memgangi tédd ti wiade32nemory wunits, which can stor
I nformation is divided into three parts:
A The system memory area is used for storing a boot
boot program duslkSB USDARI)1 saenr i al interface to progr
A System configuration area, which contains basic ir
A Option byte ar ea, writing t o mai n me mor y and i
programmi ng/ erasing controll er.
There are two ways to protect flash memory from ille
A Page write protection (WRP)
A Read protection (RDP)
When the flash memory write operation is executed, ;
t headr @eperation can only be carried out correctrly af
erasing, cannot have any read access to the code or
The internal RC oscillator (HSI) must( wre tttuernn eodr oenr av
Not e: In the | ow power consumption mode, all flash r
2212Read and write operation
The Flash oper athiidn oprelryatds wmporatndd 32he Fl ash shoul d
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thmed ni mum bl ock size for erasing is one Page 2KB. Wri
When reading Flash, the number of waiting cycles for
t o be calocmbliantaetd oinn wi th the clock frequency of AHB i
mi ni mum number of waiting periods is 0; When 32MHz<H
i s 1; Wh e n 64MHz<HCLK<=96 MHz, t he ad 1 i musm  2n;u mBNé

96 MHz<HCLK<=108MHz, the minimum number of waiting pe
Note: Enabl e prefetch pbeufiifeedrn awth ed ehread maimbiemp rodv ewad vt e
FIl ash hapsowewo dpew ati ng modes:

A Low Voltage MoBEASHOBTRQuUuEL¥YMEMNMEDI t to enabl e this
voltage operation mode, it must be ensured that F
waper)ods

b=

Sl eep Mode, configure the FLASH_ eGTpRLMmoSILeME N obdiet ctaon
FIl ash, only in SRAM.

2213Unl ock FI ash

After reset, the Flash module is protected and canno
operation of Flash due to electingab speeiféeceseequar
the FLASH_KEY register, you can open the operation a
i s Firstly, writinBLAKEHIKE&YiOsxt4ebr6.7 0Sle2c3o nidnl yt,h éwrr i tt lee K
FLASH_Ke&Yi ster.

If there is an error in sequence or key value, a b
l ockeadil the next reset. The software can cheiek wh
FLASH QTRIK. bif nor mal l ock setting is needed, it ca
bit to 1 by software. After that, you can unlock t he

2214Erase and program

22141Er ase of main memory area

Theaimm memory area can be erased page by page or who
Page Erase

Page Erasse process

A Check the FLASH_ STS.BUSY bit to confirm that ther
A Set the FLASH CTRL.PER bi't t o' 1",

A Select the page tdH _WODerazgeéedtwirth the FLAS

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
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Mass Erase process

b=

Check the FLASH_ STS.BUSY bit to cdmfiprrno gtrheasts ;t her

b=

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' o' ;
A Read out all pages and verify.

22142Mai n memory area programming

The main memory area can thiemepr oMhreanmniehde wH LtANS H3 2C TR Lt. sP

word in a flash address will start programminggonce,;
the programming process (the FLASH_ SITiSt iBUEYt he tfli &3
wi || cause the CPU to pause until the end of the fl &

Main memory programming process:

A Check the FLASH_ STS.BUSY bit to confirm that ther

b=

Set the FLASH_CTRL.PG bit to "1°';

A Wite the word to be programmed at the specified at
A Wait for the FLASH_ STS. BUSY bit to change to 'O0';
A Read the written address and verify the dat a.
Note: When the FLASH_STS.BUSY bit is "1', you cannot
221430ption byte reammiengand prog

The option byte area is programmed differently from
bytes (4 bytes for write protection, 2 bytes for re.
data) .|l Adkiemguinhe Fl ash, you must 2wr2i)tle SKEY & &hd SKIEY
register, and then settothed " FLASHtOTRL.tOPMEWE tthiet opt i
the FLASH_ _CTRL. OPTPG bit to' 1 and then write the v

When programming the word in the -wptdoandyaetlaatedi C a
the high byte (the high byte is the complement of t
ensure that the option byte and its complement are e

Option byte erase process:

A Check the FLASH_  STStBUB¥rbiareonoonfhem fhash ope
A Unlock the FLASH_ _CTRL. OPTWE bit

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

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

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

A Read the erased option byte and verify it.
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Option byte area programming process:

A Check the FLASH_ STS.BUSY bit to confirm that ther
A Unlock the FLASH_ _CTRL. OPTWE bit;
A Set the FLASH_ _CTRL.OPTPG bit to '1°';

A Writing the word to baddregsammed to the specifiec
A Wait for the FLASH_ STS.BUSY bit to change to 'O

A Read the written address and verify the dat a.
221.5ECC function

The Flash module suppor-bist tder @CChittueaeti @m &aodréat i @
and decodiomngegcé¢iooar error detection) are automati cal
error bit is set and an interrupt is generated.

2216l nstruction prefetching

The instruction prefetch function of .FIlThhshhumbddulnet
prefetching, the instruction execution efficiency of
configured to be enabled or disabled through the rec

221.70ption byte
Option byt enabindogk use-drit becpnbigut & omne a dcoofntfw agriven/@ht ai r odmn

management, BOQaR dyeraers este loepcttiioomns when the system i s i
is allocatred ef arc creissstd oTfh ebyy tceonwsi t h 10 optionsead byt
protection, 2 byte for configuration option, 2 byte
bus. The option byte bl ock arlessop ocnadn tnegi ntso tthhee sceo mpd
compl ement codes need to be automatically calcul at ed
written into Flash together, and used for verificat.i

By detftlaanl apti on byte bl ockpriost eacltweady.s Troe andrai btlee (apnrdo gw
bl ock, first unlock the Flash, vhRhemeunlegale ntcree ( KEtYilo

KEY2 = OxXxCDEFBR2ABWH KHAYT tamed t hen write the option by
sequence is wrong or the key value is wrong, a&ebus &€
next reset. I f it is necessiareyd tboy swerti ttimey 100 ctko ntchrem
bit by software, and then the option-vhyue wcani d&e

FLASH_OPTKEY.

After each system reset, the option bwytde sdatradi § nr & ¢
byte register (FLASH_ @B/IKL ASH pWRP)Yy.wiAtth trheeadsame ti nm
data read out together wildl be used to verify wheth
bytereftag (FLASH_OB. OBERR) wi |l be generated. When

byte is forced to OxFF. When the option byte and it
verification stiefpiscatrieos ki ppredt amequwiered.
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Tab24Option byte | ist
[31:24] [23:16 [ 15: 8] [ 7:0]
Addr ess Correspon Option Correspo Option
compl ement compl eme
OX1FFF_F80( nUSER USER nRDP1 RDP1
OX1FFF_F80/4 nDat al Dat al nDat a0 Dat a0
OX1FFF_F80§ nWRP1 WRP 1 n WRPO WRP O
OX1FFF_F80C( n WRP3 WRP 3 n WRP 2 WRP 2
OX1FFF_F81( NnUSER2 USER2 nRDP2 RDP2
A Read protection L1 level option byte: RDP1
E Protect the code stored in the flash memory:;
E When theatoerést written, it owi I be forbidden t
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 througlASH_OB [4]
0 Reset when entering standby mode
1 No reset occurs when entering standby mode
E USER[1] nRST_STOP2, read through FLASH_OBI3]
0 Reset occurs when entering stop2 mode
1 No reset occurs when entering stop2 mode
E USER[0] WDG_SW configuratioroptions, read through FLASH_QH
0 Hardware watchdog
1 Software watchdog
A 2 bytes of user dat a: Dat ax
E Datal (stored in FLASH _OB[25:18])
E DataO (storefl7VnlGLASH_ OB
A Write protection option byte: WRPG®LASMWVR[BMhO]c hg uwearny
E WRP: write pro#lé&ctibon ¢df0]pawes e@ponds to Pageo
15;
E WRR: write prot3lkc,t iint o[n0]p acgeersr elssponds t o Pagel66
/ 31;
E WRR: evrpgrtotecti-dd@ bntph@éscBR2responds to Page3?2

/ 47 ;
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E WRB: write prot@%tilmint ojnOJpagersr eé8ponds to Page4:¢
[/ 63;

A Read protection L2 |l evel option byte: RDP2
E Add protection funcRiddévp@itbhd basceipfiboh, obeere
E Whether RDP2 is turned on or not can be determir
A User ConfilguBER2t i on 2
E USER2[7] Reserved
E USER2[BOR]LEV[2d Odut ,t hrremugh FLASH_ _OB2[10:8], def
E USER2[3] Reserved
E USER2[2]:n SWBOOTO, read out through FLASH_OB2[ 26], de
E USER2[IInBOOT1, read out through FLASH _OB2[ 23], def
E USER20lnBOOTO, read out through FLASH OB2[27], def
2218Wr i te protect

Write protection can be configured for al | pages i
accidental write operations caused by program runaw:
is: for,Pageby~26ppages is a basic protectiWRPBPunri 8.
in the option byte block; After each configur eaetdi on,

to take effect.tol fpraong raatmt eomp teriassemaadepr ot ect edi page,
the FLASH_STS.

The system memory block (16KB) in the system infor me

The system configurat iionnf obrlnoactki o(n2 KaBr)e ai ns ttohree ss ytshtee nb a
cannot be changed.

The option byte block (2KB) i n -adref isgyusrtaebm e nof potrinoant il
The write protection of whietiopgi Ont byteebFlbAEHiIi ETRL A
and after that, you can write the correct key value

option byte.
2219Read protection

The user code in flash cayw bet promgeceéad promeciil ega
ai med at protecting the access operation of main me
Read protection is set by configuringe&®Ppbgtescti ant
be configured, as shown in the following Tabl e
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Tab25kead protection configuration |ist
Read protect RDP1 nRDP1 nRDP2 RDP2
LO |l evel 0x A5 O0x5A RDP2! = 0xCQ@x|3|3
L2 level 0 x XX 0 x XX 0x33 O0xCC
L1 level 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 write protection property of each page can t

A L1 level

E The corr d(s(pPopDhRdl ng= ~0x A5 & nRDP1 == 0x5A) && (RDPZ
== 0xCC & nRDP2 == 0x33));

E Only the read ospteorraatgieo naroefa tfhreo nmatihne user code i
is started from the main flash memory in non det
is all owed;

E Pages 0~1 are -puooematedal |y write

E Other pagesammed bley prlog code executed in the ma
storage and other functions);

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

E AlIl functionatoftheaBbRiMt tbdeuigh JTAG/ SWD and th
or they can be -shmaBRAM fhoomugthed DAG/N $WD, whi ch
protection;

E When tpeoteaded option byte Iieveewriatlienhteomaha
be automatically erased, and the process is as
automatic whole erasing operation, because the
i hhe protection state of L1 |l evel)

Write the correct key value $Fe¢dSein OETKE&EYun!l oc
The bus initiates a command to erase the enti

Bus write OxA5 to read protection option byt e

Aut omaltyi cear ase al | main storage areas interna
Automatically write OxA5 to read protection
When the system is reset (such as software r

RDP value OxA5) wislylstleen,r elnalad ence irretaa tphhret ec
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E The following access operations to the fl ash

, Access main fl ash nseBobtryt ferxodnt ubtwilidmd i eogdersi ng
., Access the main fl ashi ade moirnye boyb sIeTrAVGe r )S,WVS WD e
and boundary scanning;

A L2 1 evel :SFREAXM ebpoto tt hdaitsabl ed, debug mode diasabdl elde
protection evel cannot be moamd iasgd LI rirewelr.siTHes)]
by configuring another option byte, RDP2. N o
(RDP2==0xCC & nRDP2==0x33), it is L2 | evel

Tab2eF | as hwr ecaredper mi ssi on 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 ant i-t ) Re aM i- ¢
. Re ant i-HErea
main memory area Er asqg Er ase Er asd
After 4KB of flash Re aM i-tf Re an i-t ) Re aM i- ¢
] Re ant i-HErea
main memory area Er asqg Er ase Er asd
Flash main memory
Allow Allow Allow Allow
area mass erase
LO ChangetoLlorlL2is
level allowed
. Re aMr i-t| Re aW i-t . Re an i-t
Flashoption byte area| Re aM i-Hrea
Er ass Er ase Er as g
Flash system memory ) ] ) )
prohi prohi| Re aM i-Hrea prohi
area
Read and Read and ) Read and
SRAM (All) . ) Read and write .
write write write
Before 4KB of flash ]
] Prohi Readonly Readonly Readonly
main memory area
After 4KB of flash Re ant it Re ant i-if U0ork2isallowed.
) Prohi Re aM i-Hrea
L1 main memory area Er ase Er as d When changed to LO,
level the main memory ares
Flash main memory Allow Allow Allow Allow is automatically erasec
area mass erase
Flash option byte ared Re ant i-tl Re ang i-t| Re & i-BEreal Re ant i-t
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Er ase Er ase Er asd
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
) Readonly Readonly Readonly
main memory area
After 4KB of flash Re avdr | 1 ) Re avd i f
) Re and ietrea
main memory area er asg er as
Flash main memory
JTAG/SWD Allow Allow Allow .
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 awtr 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 | { ) Re awd
_ Re amd tetrea
main memory area er as ¢ er asg er asg
After 4KB of flash Reaw + | Re amr i { ) Re aw
] Re anmd tetrea
main memory area er as ¢ er asg er asg
LO ) ChangetoLlorlL2is
Flash main memory
level Allow Allow Allow Allow allowed
area mass erase
) Reawt i § Re awd | 1 . Re avd
Flash option byte are Re aw tetrea
er as g er asd er asd
Flash system memor Prohi Prohi Re amd tetrea Prohi
17671
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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 i ) ]
) Prohi Re and tetrea Prohi
main memory area er asg
Flash main memory ;
Allow Allow Allow Allow LO or L2 is allowed.
area mass erase
L1 When changed to LO,
level . . . i a
Flash ontion b Reawt i | Re anr i f Re ad iet Re awf  { themain memory are
ash option byte are: e retr ea . :
P yt er as d eras ¢ er as 4 isautomatically erased
Flash system memory ) ) ) )
Prohi Prohi Prohib Prohi
area
Read and Read and ) Read and
SRAM (All) ) ) Read and write )
write write write
Before 4KB of flash
main memory area
After 4KB of flash
main memory area
Flash main memory
No modification is
L2 area mass erase
evel L2 protection level, cannot boot from SRAM allowed.
eve )
Flash option byte are JTAG/SWD is banned.
Flash system memory
area
SRAM (All)
protect Boot mode System Memory

Changing a Protectior
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level Level
Perform usern
JTAG/SWD | Main Flash System Memory | SRAM
Access to are
Before 4KB of flash | Re awd + §f Re anmd | 1 ) Re amd #
) Re and tetrea
main memory area er as ¢ er asg er asg
After 4KB of flash Reaw i | Re awd + ) Re avd
) Re awd tetrea
main memory area er as ¢ er asg er asg
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 awd ietrea
er asé 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 Readonly
main memory area
After 4KB of flash | Re amr i { ) Re awd
. Prohi Re awd ietrea
main memory area er asg er asg
Flash main memor ;
Y 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 awd i f{ 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 Re aw tetrea Prohi
area
Read and Read and ) Read and
SRAM (All) ) ) Read and write )
write write write
Before 4KB of flash Readonl Readonl Readonl
) eadonly eadonly eadonly
main memory area JTAGISWD I
L2 No modification
interface is
level allowed
After 4KB of flash disabled Re awd F 1 ) Re aw #
) : Re anmd tetrea
main memory area er asg er as ¢
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Flash main memory
Allow Allow Allow
area mass erase

Flash option byte are Readonly Readonly Readonly

Flash system memory . . .
Prohi Re awd ietrea Prohi

area
Read and ) Read and
SRAM (All) ) Read and write )
write write
Note: l.e Eredea shdro fl ash page erase;

2221 Cache

I n order to achieve higher system performaspgeeda@GPUn
and t-hpeedwFl ash to i mpr oefef itdieen my.t rBiecctd wsne eaxfe ctuhbd «
buffer, the CPU wil!l be able to work at a higher fr
instruction buffer, the CPU can obtiatiinnd hfeorn nesxe auwttii
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 ifache
A Support connection mode: 4WAY.
2221Software interface
A Enabl e
E Provide configurationifCach®bétearse ho komidl ef dnt
(see the FLASH_ _AC. I CAHEN bit).
A Reset
E Provide softw@aehterftdaear whiechi Gasbheltd oismidt i &Rte
switching cannot be switched at the same ti me.
FLASH . .A CAHRST, and then turn on FLASH_ AC. | CAHEN
A Lock
E Cache locking mechanism is supported, and the so
way. When all the ways are | ocked, the mew rdasted s
the cache, the |l ock state is automatically <cl ear
A Additional remarks

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

2222Regi ster description

FLASH AC. I CAHENASH AC. | CAHRST are the i Cache enabl e
respectivel y.

FLASH_CAHR. LOCKSTRT and FLASH_CAHR.LOCKSTOP are thi
corresponding mode | ock, respect iRveley.i sAfetrerauit ©analh e
the reset value. See2.fo.r2CdxtiBei.ll @d ki maggge met hod of

22230per atamegs spr
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 must be cl o
instruction acquisition error wil!/ occur.

22232 Cache data refresh

The i Cache is designed as instruction cache. Whenn th
jumps between the main memory area and other memory
to 1 to cleiamnsthectdiacm ¢achdoe

Note: FLASH_AC. | CAHR8Tbbitt Baedaiwrrtéeurns to 0O when

22233 Cache | ocking

The software controls the FLASH_CAHR register to | o
efficiency of condeulexeltag ifoomur ilCatchhle channel s, eand t

cache. When using a single channel, you must ensure
channel . Ot her wi se need toodeuselhmorleataha nfruenlcst i tom Icatr
foll owing control fIl ow:

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

2. Execute function 1 that needs to be | ocked in c¢ch
the size of a single channel);

3. SeRLASH_CAHR. LOCKSTOP[ 0] to 1 after the function
4. Then set FLASH_CAHR.LOCKSTRT[1] to 1;

5. Execute function 2 that needs to be | ocked in ch
the size of a single channel);

6. After t hRe ifsurexteicunt ed, set FLASH_ CAHR. LOCKSTOP][ 1]

Attention: 1. when t he channel i s | at cheMdir stthes ert
FLASH CAHR. LOCKSTRT then set FLASH_ _CAHR.LOCKSTOP;

2. The order of channdalt Iwatldh rmuatc ebd h®e~ F,Xx eaxctult @ romi s
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223SRAM
SRAM is mainly wused for code operation to store va
maxi mum capadittyi sisdivikilked into SRAM1 and SRAM2, of
SRKWM2 is 8K bytes(SRAM2 supports parity check and nee
SRAM suppwrittse reade svoraf amyt evortdal f
SRAM supports code running (supports access of SBus
SRMThe SRAM access address segments for different s
Taba278N32L433x8/ N32L436x8 seseéegemeBtRAM access addr .

SRAM ar SBus bus access | Code/ DCode bass asead Si ze

SRAM1 0x2000_0000~0x 2 0x1000_0000~0x10 16 KB

SRAM2 0x2000_6000~0x 2 0x1000_6000~0x10 8 KB

Tab28N32L433x

B/ N32L436xB sesegme8RAM access addr e

SRAMTIrea SBus bus access | Code/ DCode bus acc Si ze
SRAM1 0x2000_0000~0x 2 0x1000_0000~0x10 24KB
SRAM2 0x2000_6000~0x2 0x1000_6000~0x10 8 KB
I n Stop2 mode, SRAM1 and SRAMZANDBI ndyd EScRnAaM2  rdeatt ean t
rentention.
The main features are as foll ows:
A The maximum capacity is 32KB in total
A Support -whoytdd /woaldf readi ng and writing
A 1/ D/ SIDMA can be accessed.
A 1/ D BUS can run progranmnssRAM. full speed from Remap
224FLASH register description
These peripheral registers must be operated as wor ds

2241FLASH register

Tab29LASH

overview

regestveerw

Offset|  Register 5

[2[=]e]x[e]e]=]=[~]<]

o‘m‘w‘h‘w’m’#’m’m
N|[A | A A A A S| ]|

11

10
9
8
7
6
4
3

000h

FLASH_AC

Reset Value

Reserved

SLMEN

LATENCY

SLMF
LVMEN

LVMF
ICAHEN
ICAHRST
PRFTBFS | 5
PRFTBFE

Reserved

o

o
o
o
o
o
-
-

0’0‘0

004h

FLASH_KEY

FKEY

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

o

0’0’0 0‘0‘0‘0’0’0’0‘0

008h

FLASH_OPTKEY|

OPTKEY

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

0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
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ome| regser | & |8[&|®|x[&|0|a]c]x]x|c]a]a|s]a]a]=]a]s]z]a]o]o|r]e]w] ] ][~]~]0
04 o x
ClElalE|ElE|8]S
FLASH_STS O léJ 8 o E g s 3
00Ch Reserved Q@ gla|a g|®
x
Reset Value oj|oOjJOo|O|OfO 0
w
Flw (M lw|lw|d @
gl ElE|El2| B glElE|8|glala]o
FLASH_CTRL z % g AR 8 el % wl g
010h Reserved o|lm|ulf|6|z|2|w|o|c]| g
i ¢
Reset Value of(O0f|O 0|0 0 110|010 oOf(O0]|O
FLASH_ADD FADD
014h
Reset Value 0‘0‘0‘0000‘0OO‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O 0‘0‘0 0‘0‘0‘0‘0‘0‘0‘0
e
518] 8 |5
FLASH_OB2 ol @ g |o BOR_LEV
018h Reserved Q % 2 Q Reserved Reserved
< &
Reset Value 1(1 1 ofo0]|O
> N
) [2 %
FLASH OB | a Datal Data0 Not Used 9 ! o'l & o
01ch 2 Reserved IR g glo
X [h4
c [=
Reset Value | 0 1‘1‘1‘1‘1‘1‘1‘1 1‘1‘1‘1‘1‘1‘1‘1 1|1‘1‘1‘111100
FLASH_WRP WRPT
020h
Reset Value 1|1|1‘1|1‘1‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l l‘l‘l l‘lll l‘l l‘lll lll‘l
z 3 3
FLASH_ECC Q > 8
024h Reserved 8 o it
Q
Reset Value O‘O‘O‘O‘OIO &« O‘OIOIOIO‘O
028h
- Reserved
02Ch
] &
9 9
FLASH_CAHR 5 3
030h Reserved o I}
— -
Reset Value 0‘0‘0‘0 0‘0‘0‘0

2242FLASH control and status register

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

Reset value: 0x0000 0030

31 16
T T T T T T T T T T T T T T T
Reserved
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
15 12 11 10 9 3 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 meisrettaivmmd du.e mu st be
23671
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Bit figName Description

11 SLMEN FLASH Sl eep Mode Enabl e

O Turn off FLASH sl eep mode;

I Enable FLASH sl eep mode.

10 SL MF FLASH sl eep mode fl ag

0 FLASH not working in sleep mode,;

I FLASH working in sleep mode.

9 LVMEN FLASH-viodowage working mode enabl e
0: ©DdrfnFLASHI tleogve wor ki ng mode;

1: Enablleowol ARy e wor king 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 worrkiimg momdd;ow vol
1: FLASH works in | ow voltage worKk
7 I CAHEN i Cache enabl e
0: turn off i Cache;
1: enabl e i Cache.
6 | CAHRST i Cache reset
0: writing 'O is invalid;
write "1' to reset.
5 PRFTBFS Prefetch buffer status
This bit indifcathesprleéescatbaffer
0: The prefetch buffer is closed;
The prefetch buffer is open.
4 PRFTBFE Prefetch buffer enabl e
Close the prefetch buffer;
Enabl e prefetch buffer.
Reserved Reserved, the reset val ue must be
2:0 LATENCY ti thel ay

These bits represent the ratio of
access ti me.

000: zero period delay, when 0 < S
001: one cycle delay, when 32MHz <
010: two cycle delay, when 64MHz <
01l1l:e tchyrcel e del ay, when 96MHz < SY{

Ot her values: reserved

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

Reset WXIXXe X XXX
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31 16
FKEY[31:16]
w
15 0
FKEY[15:0]
w
Bit figName Description
31:0 FKEY Used to unlock the FLASH_CTRL. LOCK
22423The FLASH OPTKHEY ASeH iGPtTeKEY)
Address offset 0x08
Reset WY&XXXe XXXX
31 16
OPTKEY([31:16]
w
15 0
OPTKEY[15:0]
w
Bit figName Description
31:0 OPTKEY Used to unlock the FLASH_CTRL. OPTW
22424The FLASH status register (FLASH_STS)
Address offset O0x0C
Reset val ue: 0x0000 OOOO
31 16
Reserved
15 8 7 6 5 4 3 2 1 0
Reserved ECCERR | EVERR EOP WRPERR| PVERR | PGERR | Reserved | BUSY
rc_ wl rc_wl rc_wl rc_ wl rc_wl rc_wl r
Bit figName Description
31: 8 Reserved Reserved, the reset val ue must be
7 ECCERR ECC error
Read FLASH error hardware set t hi
6 EVERR Erase check erro
When the page is erased haen dc atridevaa fe
to " 1", and writing "1°' can cl ear
5 EOP End of operation
When the flash operation (programm
this bit to "1"', and writing "1° c
283671
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Bit figName Description
Note: sEceegsful programming or er a

4 WRPERR Write protection error
When trying tprptegtemh &l wshtaddr e
to " 1", and writing "1°' can cl ear

3 PVERR programming verification erro
When an error is reported during v
this bit to "1°', and writing "1° c

2 PGERR Programming error
When trying to program an address
hardwahessbts to "1°', and writing
Not e: Before programming, the FLAS

1 Reserved Reserved, the reset value must be

0 BUSY Busy
This bit indicates thatthefbagihnmip
operation, this bit is set to nds;
an error occurs.

22425The FLASH control register (FLASH_CTRL)

Address offset 0x10

Reset value: 0x0000 0080

31 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Reselrved ECERRITH EOPITE |FERRITE| ERRITE | OPTWE | SMPSEL | LOCK START | OPTER | OPTPG |Reserved | MER PER PG
. — — — — — — — — - — — — —

Bit figName Description

31:14 Reserved Reserved, the reset val ue must be

13 ECERRI TE ECC error interrupt
This bit allows an interrupt to be
goes to ' '

0: I nterrupt generation is prohibi
1: Enable interrupt generation.

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

0: interrupt generation is prohibi
1: interrupt generation is allowed

11 FERRI TE Erase/ Program Verify Error Interru
Thbst allows an interrupt to be ge
FLASH_STS. EVERR/ PVERR bit goes to
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Bit figName Description
0: I nterrupt generation is prohibi
1: Enable interrupt generation.
10 ERRI TE Error status interrupt all owed
This bit allows an intehremptot oobe
FLASH_STS. PGERR/ FLASH_STS. WRPERR
0: interrupt generation is prohibi
1: interrupt generation is all owed
9 OPTWE Al l ow write option byte
When this bit is "1"', the opti ocnorbr
key sequence is written in the FLA
Software can clear this bit.
8 SMPSEL FIl ash programming mode options
0: SMP1 mode. Before programming,
where the psolgoaammédg 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
before, only the same data can be
mode, ot WMeartvai sceantnloe be guaranteed
7 LOCK Lock
You can only write "1'. When this
After detecting the correct unlock
After an unsuopesaftulonynitdcli gt c
next system reset.
6 START Start
When this bit is "1°', an erase epe
"1 by software FaAnADSHc |BTdE ¥ db ¢ oo m® s
5 OPTER Er astel oonp byt es.
Di sabl e option bytes erase mode
Enabl e option bytes erase mode.
4 OPTPG Program option bytes.
0: Di sabl e option bytes program mo
Enable option bytes program mod
3 Reserved Reserved, the reset val ue must be
2 ME R Mass erase.
0: di sable mass erase mode;
enabl e mass erase mode.
1 PER Page erase.
di sable page erase mode;
enable page erase mode
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Bit figName Description
0 PG Progr am.
0: disable program mode;
1: enable program mode.
Note: Pl ease2.rzffterrd groo gsrecmtmiomg and erasing.

22426The FLASH address register (FLASH_ADD)
Address offset Ox 14
Reset value: 0O0x0000 O0OOO
31 16
FADD[31:16]
15 " 0
FADD[15:0]
w
Bit figName Description
31:0 FADD FIl ash address
Select the address to be programme
erased when page erasing.
Note: When the FLASH_STS.BUSY bit
22427 he FLASH Opti oQFbhbASHE_OB@gi)ster 2
Address offset 0x18
Reset val ue: 0x0c800000
31 28 27 26 25 24 23 22 16
Reserved nBOOTO B[(I)SO‘X%O Reserved nBOOT1 Reserved
T T T
15 11 10 8 7 0
Reserved BOR_LEV[2:0] Reserved
T
Bit fi¢gName Description
31:28 Reserved Reserved, the reset val ue must be
27 nBOOTO nBOOTO
Note: Thi-enlbyt is read
26 nSWBOOTO nSWBOOTO
Note: Thi-enlbyt is read
25: 24 Reserved Reserved, the reset val ue must be
23 nBOOT1 nBOOT1
Note: Thi-eanlbyt is read
22:11 Reserved Reserved, the reset value must be
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Bit fi¢gName Description
10: 8 BOR_LEV[2: 0] |BOR reset | evel
000164V
0012. 10V
0102. 30V
0r12. 60V
1002. 90V
Ot hereser ved
7:0 Reserved Reserved, the reset value must be
Note: For the specific combined functions2.dho3ontBOOT
Management
22428ption byte register (FLASH_OB)
Address offset 0x1C
Reset value: O0Ox03FF FFFC
31 30 26 25 18 17 16
RDPRT2 I Reserved | I I I I Datal I I I Data0
is 10 9 LS 4 3 2 L
I I Dets0 I I I INotﬁUsedl I i | RS ks [WDG_SW| RDPRT1 | OBERR
Bit figName Description
31 RDPRT?2 Read protection L2 | evel protectio
0: Read Lp2 olteewedli oins not enabl ed;
1: Read protection L2 | evel i s ena
Note: Thi-enlbyt is read
30:26 Reserved Reserved, the reset val ue must be
25:18 Datal[ 7: 0] Dat al
Note: Thi-enlbyt is read
17:10 Dat aO[ 7: 0] Dat a0
Not e: Trhesmadlby.t i s
9:5 Reserved Not used, the hardware remains at 1.
4 NRST_STDBY Enter Standby mode reset configura
0: Reset i mmediately after enterin
1: No reset occurs after entering
Note: Thi-enlbyt is read
3 NRST_STOP2 Enter STOP2 mode reset configurati
0: Reset occurs immediately after
1: No reset occurs after entering
Note: Thi-eanlbyt is read
2 WDG_ SW Set watchdog
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Bit fi¢gName Description
0: hardware watchdog;
1: Software watchdog.
Note: iThi-zetg.t
1 RDPRT1 Read protection L1 | evel protectio
0: Read protection L1 | evel is not
1: read protection L1 | evel i s ena
Note: Thi-enlbyt is read
0 OBERR Option byte error
When this bit is '"1', nadat maatncsh tihta
Note: Thi-enlbyt is read

22429Wr i t e protection register (FLASH_WRP)
Address offset: O0x20
Reset val ue: OXFFFF FFFF

31 16
I I I I I I I WléPT I I I I I I I
15 ' 0
I I I I I I I WI;PT I I I I I I I
r
Bit figName Description
31:0 WRPT Write protect
This register containsl daackedvrby eop
0: write protection takes effect;
1: Write protection is invalid.
Note: Thesenbiyt.ts are read

22421ECQC egi FtLAISH_ECC
Addr es 9 x®2f4f s et
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 Reser vrealsett hal ue must be maintain
13:8 ECCHW Af ter writi nbgi ta BMoarsdh taod dar e3s2s, -bti e
val ue.
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Bit figName Description

7:6 Reserved Reserved, the reset value must be

5:0 ECCLW After writi nbgi ta Pdoarddih ¢ sod dar e3s2s pwintd i
val ue.

224211CAHR register (FLASH_CAHR)
Address offset: O0x30
Reset val ue: Ox0000 0O0O0O

31 . . . . . . . . . . . . . . . 16
Reserved
15I i i i i i i 8 7 i i i 4 3 i i i 0
Reserved LOCKSTOP LOCKSTRT
Bit figName Description
31: 8 Reserved Reserved, the reset value must be
7: 4 LOCKSTOP[ 3:0|i Cache |l ock stop (see f2.r2.d2Ct8xilBee d
Chapter).
0 di sabl e
1: enabl e
3:0 LOCKSTRT[3:0|]i Cache |l ock start.
0 di sabl e
enabl e
31671

NSING Technologies Pte. Ltd.

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



ay,
"’. NSING

nsiLec®m. sg

3 Power control (PWR)

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

RUNLOWOWER RSUNEHBEPWOWERLEEBP OP2 and STANDBY mode.

31 1Power supply

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

For detail ski gRlrpeawer redegpl yobl ock diagram. In orde
power domains, some power domains will be introduc
the powen Odomthe following chapters.

Vppdomain: The voltage input range is 1.8V~3.6YV,
PvVvD, TRNG, USB PHY and mo 9towaeirg.istugplpl yeri pher al i

Vppad O mai n: The voltage i npmdi nrlayngseu pipsl i .s8 \Ww~03w ebrV
peripherals. A/ D, D/A, TS (Temperature Sensor) a
anal og power supply is powered by VSSA, which ¢
conver saoyn percfuor mance of analog modul es such as

Vicdomain: The voltage itgpan bangeseidstd. 58vi+3 06V

Thec®@in can be used in the following two situat:.i

0 I't can receive phevimhaed moyn exil ¢ agaeal circuit (
Common |l ines LCD through MCU).

a It can also be connected to an external capac
converter is software controdl €dmand proesdec€I

The voltage supplied to the Segment and Common

The user reduces contrast-stbwyecontrolling its dut

0O When an external voMicagetprowd dapeviodht hge 2065
independmnt of V

U When the LCD is based &ncsano uilndt ebren aclo nbnoeocstte dc atr
VeRerO rreMl omai n:

0 Ext errpraddiVs the input reference volt asgealfsoor tAK
output of the intermadmusol abhwaysseberegaoaal bubf &

U0 I nterdgralCoVinemx:teyydrtthoe Wol t agmadiss rz.qud &\e,d annodt M

2. 4V.
O The PWR module consistsd oaf |a wmapiorwerre g uelgautl cart o(r MR)L P
regul ators power all digital circuits. The regul at
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MR

The output voltage range of MR can be adjusted ©b
mode and SLEEPMRode oifs MLClUed whOWERCRUNROWBR/ L OW
SLEEP, STOP2, STANDBY mode

LPR

LPR is usPRAWER RWNW mePdOWERLEWP mode, STOP2 mode
mode . In STOP2 mode, it powers t hpowert emdwern dom

Fi gBtRower supply block diagram

VDDA
VSSA

VLCD

VDD
VSS

DAC, ADC, COMP, OPA

LCD |
— USB PHY |

Afe_main
[ HSEHSIPLL ]

| Os@ov || TRNG |

Core
10 rings(except Flash
PC13/14/15/NRST Digital peripherals
VDDD
0—| PCl3/14/15/NRST I_ Main Domain
Afe_Ip
M R/LPR VDDDLP_RET LPUART
LPTIM

SRAM1(24KB)
WKUP LCD digital circuit
COMP digital circuit

| BG/IBIAS/BOR PVD | LPRCNT digital circuit
Retention Domain
[ wsisitsE | etention Doma

PWR
RTC
IWDG

SRAM2(8KB)
LP domain

VDDDLP

31.2Po

wer supply supervisor

3.121Power sen (&€ OR) and brown out reset (BOR)

Powen

reset (POR) reasgdetbr oBW@R) <circuits are integrate
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modes and cannot be disabl ed. Five BOR threshol ds ce
Duri ngompaaveerBOR wi | | hold the chipyp imeaekeds twume i spedi

WhempfVal | s bel ow the selected threshold, the chip wi!
reset t hreshol ds,acsgeea itshtd cEl ecetcrtiicomml oGha he rel evant

Fi gG@2BRr owmnt reset (BOR) waveform

A vDD/VDDA

Vgor rising’edgé

| 40mV
| hysteresis
i Veor falling edgé
I I
I I
I
trsTTEMPO

I

|

|

leriztin |
'<_>|ep0 atio |
|

|

|

[

RESET

Note: The ressetredpeimpbDsi antyobased on doRe BOR mini mun

3122Pr ogr anmvmalbtl®ege det ector (PVD)

PVD monitors the powebpvolpmlgye bw tdco mpheer irned etvheentV bi t
2 (PWR_CTRL2). P \®Rs ®Ql TeRcLt2 . tPHLes t hreshol d for the moni:t
PWR_CTRL2. PVDEN.

The PWR_STS2.PVDO fl ag i sVowisse da btoov ei/ roceil mamt e hvef bBPiViDe rv ¢
event is connected internally to the 16th Iinéesof t
enabled in tipe eelpeRs\hietedoomaywtrss uwhen the VDD drops b
and/ or when the VDD rises above the PVD threshol d,

interrupor |l éxamfilbe, thisrfeamueemecgernby sBbeaeddbwnpeas

PVD can also be configured to monitor the external
VREFI NT (about 1.2V)).
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threshold waveform

A vDD/VDDA

PVD threshold

100mV
hysteresis

|
PVD output
32Power modes
Overall MCU has 6 power modes: RUN, SLEEP, LOW POV
STANDBY. Di fferent mode has different performance ar
i s shown bel ow.
Tab3lower modes
Mode | Regul Enter Exit Wakeup st
Code executi
Power on, syste )
RUN MR Enter another |without peri
w a kuep
reconfigurat
Code executi
1) WFI returned from ISR ] )
SLEEP MR any interrupt or wakeip event | wi t hout peri
2) WFE
reconfigurat
LOw o |Code executi
By configuring Clear PWRCTRL1.LPREN bit )
POWER | LPR ) without peri
PWRCTRL1.LPREN bit or system reset
RUN reconfigurat
LOW To enter LOW POWER RUN first Code executi
P OWER LPR 1) WFI returned from ISR any interrupt orwakeipevent | wi t hout peri
SLEEP 2) WFE reconfigurat
WFI/WFE Continue to
1" SCB _ SSCEEPDEEP =1 code, periph
STOP2 LPR System reset andl &XTI
2° PWR_CTRL1.LPMSEL = user chooses
A000/ 0100 not need to
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Mode | Regul Enter Exit Wakeup st
reconfigured
need to be r
MSI = 4M
WFI/WFE 3 WKUP |0 rising/falling
1" SCB _ SCEEPDEEP =1 edges, RTC alarm rising edge
STANDB| LPR System reset
2" PWR_CTRL1.LPMSEL = NRST reset, IWDG reset, RTC
0110 timestamptamperdetection
Note:

1. STOP2 mode;upaf ttehre waokdee can continue running from
retainedPl| /alhARTI2hWeUART3/ UART4/ UARTS5/ 1 2C1/ 1 2C2/ WWDG «

2. Please refer to the correspownpitnigmal.at a sheet for t

The running enable conditions of different mowliungs i
tabl e:

Tab32B8l ocks running state

Stop2 Standby

Main Blocks Run

Sleep
Low power
run
Low power
sleep
Wakeup
capability
Wakeup
capability

CPU
MMU
DMA

FLASH
SRAM1
SRAM2

BOR

PVD

HSE

HSI

LSE

LSl

MSI
CSS for HSE
CSS for LSE

PLL

RTC

O|IX|X]|<]0O|l0|0]|X
O|<X|<X|<X|O]O|O

o|<|O
<

olo|<]|0O|O
olo|<]|]0|O

O
O
O
O

Tamper
IWDG
EXTI

LPTIM

O|<X|O|lw]|]O|O|OC|O|O|O|O|O|lO|O0|X|X]|<X]O|0O|0O]|X
O|<|O|lw]|]O|O|OC|O|O|O|O|O|O|O0|X|X]|<X]O|O|O

O|<]O|w|O
<|O|w]|O
O|<]O|w|O
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Stop2 Standby

sleep

Main Blocks Run

Sleep
Low power
run
Low power
Wakeup
capability
Wakeup
capability

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

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

TempSensor
OPAMP
COMP
TRNG
LCD
GPIOs

ofo|J]o|Oo|O|O
ofo0]J]Oo|O|O|O

@]
@]
O

o|l|o|j]o|o|lo|J]o|OofOo|]O|OfO|O|JO|lO|O|O|lO|O|O|lO|O]|0O
o|o|jo|o|lOo|J]Oo|OfO|]O|O|O|O|O|O|O|O|lO|O|O|lO|O]|0O
@]
@]

O O] O Y o 3 pins

Not e:

1. Y: Yes (Enabil eNgt Oav &iplta lolng .

2. Only COMP1 support STOP2 mode

3. 3 prinpresentupg hir@eés, wRAk8, PAO and PC13.

321RUN mode

RUN mode is the normal operation mode of the MCU. Th
the RCC register to achieve the purpecdeckf crasmdbei nagr
reduce power consumption. To further reduce dynamic
via PWR_CTRL1. MRSEL. In addition, if the FLASH is n
bit toLASH itrmteo Fsl eep mode to reduce power consumpti
the current state of the FLASH.
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321.1Dynamic Voltage Regul ation ( MR)
Steps to enter MR 1. 0V:

A Make sure the system clock is aatinog tmo/d2eMHizs INPtR
maxi mum system clock is up to 4MHz;

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

A Set FLASH_AC. LVMEN to 1, gndowhbiet 1foi nBELAGHI AG. It W
t he-vlibopdwage mode,;

A Reconfigure the FLASH read cycle, the confitgurati c
read FLASH wait time is greater trheord hGkred.s Itfo tblee
as 2;

A Set SRAM to work in normal mo d e ;

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

Steps f oY MMRL. DV:

A Configure PWR_CTRL1. MRSELJ[ 1: 0] = 0x3, then poll al
then pulled high. It takes about 100us to pull dov

A Configure the FLASH read cycle to be gt betvid wtalgaen
mode FLASH timing probl em;

A Clear the FLASH_AC.LVMEN bit and wait for the FLAS
has exi tveod ttahgee |noowd e ;

A Ilncrease the system clock:;

A Configure the FLASH r eadclcoycckl,e aancdc oerndsiunrge ttoh atth et hse

than or equal to 20ns (if it is | ess than 50MHz, i

322SLEEP mode

The CPU stops and all peripher aW&sF icnacr ai d(i snwgc tp eas ph\elr
can run and wake wup the CPU nwhSelnE EaPn mondtegr radpt 1drO epv
state/function as in RUN mode.

3221Ent er SLEEP mode

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

3222Ex it SLEEP mode

| f WEF | instruction is used to enter the SLEEP mode,
mode.

I f thienMFEuction is used to enter the SLEEP mode, M
event ocoapreveWakecan be generated in the foll owing

A Enable an interrupt in the peripheralSCRoBENVNOINPENDI

When MCU wakes up by WFE, the peripheral i nterrupt
suspend bit (in NVIC interrupt clear suspend regi s
A Configure an external or intwahads EXTIIi ttviesntnombde:
peripheral i nterrupt suspend bit and the peripher
clear suspend register) because the suspendvbdesc
t he showtpedti mealbecause there is no time spent on

323LOW POWER RUN mode

I n LOW POWER RUN mode, the entire core logic is prov
from MSI , the fregquenmcy hies Pbpp i@ 4MHned off . Execut
peripherals can be configu3l@ dios amolrekd.as required, e

3231 Enter LOW POWER RUN mode
LOW POWER RUN mode can be entgpriedomr o OWRROWER d8L EBP
Do the following to enter LOW POWER RUN mode:

A Turn off modules that do not support LPRUN, such e

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

A Configure the FLASH read cycle toobd gnetatvodgtatgkes
mode flash timing probl em;

A Set the FLASH_AC.LVMEN bit to 1, and wait for the
has entewvwelltabe mode;

A Reconfigure the FLASH read cycle to O0;

A Set SRAM t ovomotrkge nmd dew;

A Configure PWR_CTRL3.BGTLPR = 0 and PWR_CTRL3.PBDTL

be normally open;

A PWRCTRL1.LPREN histe iwhidet ttoo wh,t for PWR_STS2. LPRL
avoid CPU accessntt oSSRARVAM iamidngp rpervoeb | e ms

Addi tional steps can be taken to further reduce powe
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A Adjust the LPR output to meet different power or f

A Turn on or off the digital peripheral c¢clock accoro

A Turn off amalexespariypher al s;

A I'f FLASH is not used, in order to further reduce |

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

It should bRUMOdCamd dgwiattcH Pt o LP SLEEP mode, STOP2 mc
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 C®PWR.L1.LPREN and wait untij PWR_STS2.LPRUNF i

b=

Set the FLASH read delay to greater than 2;

A Clear FLASH_AC. LVMEN and ensure that the FLASH |
FLASH_AC. LVMF bit;

A Restore the systenme;clock to the required stat

A Configure the FLASH read cycle according torthe sy

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

324LOW POWER SLEEP mode

I n LOW POWER SLEEP mode,s aantel slt/aQ epianss irne nRkaUN niond et.h e
3241Ent er LOW POWER SLEEP mode

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

3242Exit LOW POWER SLEEP mode

Exting LOW POWER SLEEP mode is the same as exiting S
from LOW POWER SLEEP mod&. 2F@LR2dehaul d, beeeoBSedtibn
LOW POWER RUN mode after waking up from LOW POWER Sl

325STOP2 mode

STOP2 mode is MdFedeep GCGoreexEode, all core digital
regtuwolra ( MR) of f HSE/ HSI/ PLL ofcPU M8 Ig/ibsybtieer sid c8k@upp i roen
RCC, SPlI1/2, UART4/5, USARTZ2ESBentTRhoeh/ RE Ta nddo iiDnE rar redy

power domain are still functioning normally
SRAM1/ 2 can be configured to be retained in ST
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PWR_CTRL3. RAM2RET. Al I/ O pienestavoepbyP@Ge3AL4IL]15 PE
conf i gruerteedniitéeoommame st.ate as run mode

3251Enter STOP2 mode
Teenter STOP2 mode, should be configured: SCB_SCR. SL|

I n STOP2 mHdeées ibfeimlgAhoperated, the time to enter STC
is completed.

If the access trogreres sAPB har déda mes tionemter the STOP2

is completed.

I n STOP2 mode, the following peripherals are avail at
A Ilndependent Watchdog (!l WDG) optional: Once enabl ed
A RTOptional: I't carnDICRRICESNDd on by RCC_

A Ilnternal RC oscillator (LSI RC) optional: I't can &
A External 32.768kHz crystal oscill at diDC(TIRESBEEGSICh i o
A Other peariapheraadl choose to hold or work such as GF

LPRCNT.

A 1 O can be rcetndaotgiudiregdh & toe .

Unneeded analog peripherals such as ADC and DAC ca
unnecessamy upgmpwae ro nc

3252Exi t STOP2 mode

When the STOP2 mode is exipt edremy anai nther rElXprtl dri na,
restored to its previous state, and the code eX)ecut:i
can also exit STOP2 mode.

After exiting STOP2 mode, the system clock defaults

entering STOP2 mode, the hardware wil!/ automatically
Ondéhe PLL clock is ready, the hardware will automat:.
configured as the system clock before entering STOPZ
as the system ocrl oHXE ocnlcoec kt hies HSdady. I f HBd, gtsh el B8E f
clock wildl remain as MSI .

Not e: When a system reset occur s, the CPU wil!|l run f

3266STANDBY mode

STANDBY mode -M4 kkma Cefdl teleopEpmode. TBhe oanprl etdked paitrurined
HSE are turned off, and the LSI and LSE are optiona
wor k. Al GPI O pin states<.are selectable as retentic

Note: The GPI O pinsgstem avél Aulchasgat ¢ oupbe exit.
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3261Ent er STANDBY mode

Enter STANDBY mo d e by executing WF1 / WFE and s e
PWR_CTRL1.LPMSEL = "011".

I f $HLA s being operated, the time to enter SdAMNDBY emo

If the access to the APB area is in progress, the t
access is completed.
I n STANDBY mode, the following peripherals are avail

A Ilndependent Watchdog (| W0DIG)| okdé mnaduntOinrce wmtaibll ea
A RTC optional: 't cLaDiCThRRTICENned on by RCC_

A I nternal RC oscillator (LSI RC) optional: I't can &
A External 32.768kHz crystal osrcned ad mrChGTIRREEEGSICh i o

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

3262Ex i t STANDBY mode

MCU exits STANDBY mode when extrersnianlg/rfeaslelti n(gN ReSdTg ep i on
alarm event, timestamp event, tamper event occurs. E
are reset after waking up from STANDBY state.

After waking up from STANDBYs aatned egs croalsete x(ecdaitt @ otni n-
vector, etc.). The PWR_STS1. STBYF flag indicates t ha

33Lowower-wak te(@pWUuno d e

I n aut omapg i modvea ket he RTC can be upewvet owiaotdheasu tu pr & Ir yoil
external interrupts. The RTC providep Aromo§LBBERMabETE
STANDBY modes. To do this, two of the three optional
RCC_LDCTRL.IJRT®YElas foll ows:

A 32.768kHz external crystal clock (LSE 0OSC)
This clock source provides an accurate clock refer
A RC internal crystal clock (LSI RC)

This clock source has the advaenyvagel of bsavihg thec
than the LSE.

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

To wake up from STANDBY mode 1u8diomg RDEC @aleamdm te®v e
PWR_CTRL3. 1 WKUPLEN needs to be configured.
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34PWR registers

341PWR register overview

Tab33PWR regivetreiew

Ofise]l Register |5 | S| Q| &S| &| QI || |J[R]|S[3|5|8]|a[3|a|8]d|S N || o
IS [}
= &
z i
w

000h PWR_CTRL1 &) g
= 5

Reset Value o[o0]oO

Z —_

o
PWR_CTRL2 7 & E
004h o 9 >
> o o

[N

Reset Value 0 o[o0]oO

008h

T
s
3
o
=
T
r
w
PSTSTP2
PSTSTBY
PBDTSTBY
PBDTSTP2
PBDTLPR
IWKUPLEN
RAM2RET
RAM1RET
BGDTSTBY
BGDTSTP2
BGDTLPR
WKUP2PS
WKUP1PS
WKUPOPS
WKUP2EN
WKUP1EN
WKUPOEN

-
-
o
o
o
=
=
=
o
o
o
o
o
o

Reset Value

r [l I
PWR_STS1 > % % %
00CH| = é é é é

o
o
o

Reset Value

010h PWR_STS2

PVDO
MRF
LPRUNF

o
[
[

Reset Value

014h

T

2

3

»

et

1%

0

-

CLRSTBY

CLRWKUP2
CLRWKUPL
CLRWKUPO

o
o
o

Reset Value

342Power control register 1 (PWR_CTRL1)

Addr es O xdfof s et
Reset OX®I0O®O&:r0e7s0elt by wakeup from STANDBY mode)

31 16
Reserved
15 14 13 11 10 9 3 7 3 2 0
Reserved | LPREN Reserved MRSEL[1:0] DRBP Reserved LPMSEL[2:0]
™w ™ ™w ™w
Bit fielName Description
31:15 Reserved Reserved, the reset value must be ms
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Bit fielName Description
14 LPREN LOW POWER RUN mode enable bit.
When this bit is set, the MR is turnrm
power domai n.
Note: This bit is affected by systen
13:11 Reserved Resen\nhed,reset val ue must be maintai
10:9 MRSEL[ 1: 0]|Main voltage regul ator voltage confi
01: Reserved
10: 1.0V (Rangl)
11: 1.1V (Rang0)
8 DRBP Di sabl e 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 RT&nd bRCRUuUIpDCERL
Note: This bit must Beémsaitnhel RTIC I b
Reserved Reserved, the reset value must be mg
LPMSEL [2:|Low power mode selection bits.
These bits select the | ow power mode
00@10: STOP2 mode
011: STANDBY mode
343Power control register 2 (PWR_CTRLZ2)

Addr es 9 xdfdf s et

Reset OX®I0OW®&(:r0e0s0elt by wakeup fagyst eSmANDBet mode or
31 16
' ' ' ' ' '  Reened ' ' ' ' ' '
15 . . . . . . . . _s 4 3 1 0

Reserved PR PLS[2:0] PVDEN
. . . . . . . . . . — .rw. —
Bit fielName Description
31:5 Reserved Reserved, t he meisrettaivmmd du.e mu st 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
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Bit fielName Description
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)
0: Disable PVD
1: Enable PVD
344Power control register 3 (PWR_CTRLS3)

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

by SWAN®BY Mmodm)

22 21 20 19 18 17

16

I I I " Resenved I I I PSTSTP2 [PSTSTBY| Reserved | gopl | 52DT | FBOT
15 14 13 12 11 10 9 8 7 6 r;’*’ er 3 r;V r:’*’ r(‘;V
Reserved | WKUPL | RAM2R | RAMIR | pooryoq [ BGDT | BGDT | BODT | pocyr,eq | WKUP2 | WKUPL [ WKUPO | oprr,oq | WKUPZ | WKUPL | WKUPO
rw w rw rw w rw rw w rw rw rw rw
Bit fi el Name Description
31:22 Reserved Reserved, the reset value must be m
21 PSTSTP2 Pin state bit in STOP2 mode.
0: Prient dsnt atoen
1: PinzZist atigh
20 PSTSTBY Pin state bit in STANDBY mode.
0: Prient dsnt atoen
1: PinzZist atigh
19 Reserved Reserved, the reset value must be m
18 PBDTSTBY PVDBOR state bit in STANDBY mode.
0: Normal mode
1: Duty on mode
17 PBDTSTP2 PVDBOR state bit in STOP2 mode.
0: Normal mode
1: Duty on mode
16 PBDTLPR PVDBOR state bit in LP RUN mode.
0: Nor mal mo d e
1: Duty on mode
15 Reserved Reserved, the reset val ue must be m
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Bit fi el Name

Description

14 I WKUPLEN

I nter nap Iwiake enabl e bit.

0: Di sabl ecupntéeneal wake

1: Enabl e -umtleirmeal wake

13 RAM2RET

SRAM2et elmitti .on
SRAM2
0: N o

supports selection of retenti
retention

1Retention

12 RAM1IRET

SRAMlet elmitti .on
SRAMI1
0: N o

only supports selection of re
retention

1Retention

11 Reserved

Resenwved,reset value must be maintai

10 BGDTSTBY

BANDGAP/ BG_Buffer/ 1 BIAS idle state
0: Al ways on

1: Duty on

9 BGDTSTP2

BANDGAP/ BG_Buffer/1BI AS idle
0: Al ways on

state

1: Duty on

8 BGDTLPR

BANDGAP/ BG_Buifdlee / 4tBAtA&S bi t in
0: Al ways on

LP R

1: Duty on

7 Reserved

Reserved, the reset val ue must be m

6 WKUPP S

WKUPwakuegp 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 WKUBPS

WKUPwakuegp pin polarity selection bit

Use rising or falling wake

di sayp.l ed before cha

edge to
wakeup pins are
0: Ri sing edge

1: Falling edge

4 WK UG®BP S

WKU@Pwakuep pin polarity selection bit

Use rising or falling edge to wake

wakeup pins are disabled before cha

0: Rising edge

1: Falling edge

Reserved

Reserved, the reset value must be m

WK U BE N

Enabl e 2pNKUP
Software can set and
0: WKUP pin is

clear this bit

used for general pur

wake the device from STANDBY mode.
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Bit fi el Name Description
1: WKUP pbnwakeuspdSTANDBY mode.
1 WK U BE N Enabl e l1lpNKrU.P
Software can set and clear this bit
0: WKUP pin is used for gener al pur
wake the device from STANDBY mode.
1: WKUP pin is used to wake up STAN
0 WK U BE N Enabl e OpNKrU.P

Software can set and clear this bit
0: WKUP pin is used for gener al pur
STANDBY mode.

o wake up STAN

o
3

wake the device f
1: WKUP pin

7]
c
%]
(0]
—

345Power

Addr es 9 xdfCf set

Reset OXx®I00®&:

status register 1 (PWR_STS1)

00D r(ePxventeror PWR soft reset clear)

Reserved
1 1 1 1 1 1 1 1 1 1

IWKUPF

Reserved
1 1

STBYF Reserved WKUPF2 | WKUPF1 | WKUPFO

T

T T r T

Bit fi

e

Na me

Description

31:16

Reserved

Reserved, the reset val ue must be ma

15

I WKUPF

I nter nap fwa&e.
This bit is set and cleared by hardw
0AIl I internal wakeup sources have be

1: Device wakes up from STANDBY mode

Reserved

Reserved, the reset val ue must be ma

STBYF

STANDBY fl ag bit.

This bit is set by hardwamedehandt beé
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 cl ear

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
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Bit fi el Name Description
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 9 xdfof set

Reset OX®I00O®(: POOOW&r reset or PWR soft reset clear)
31 16
' ' ' ' ' '  Reened ' ' ' ' ' '
15 3 2 I 0
I I I I I I Reserved I I I I I I 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: vDb/ VDDA is above the PVD thresho
1: VDD/ VDDA is below thePWRDCTRLL2shlo
1 MR F Vol tage adjustment fl ag.
0: Voltage adjustment is in progress
1: Vol tage adjustment is completed
Expl anatt iiosn:recommended to use this f
mechani sm. Recommended ti meout value
0 LPRUNF Low power voltage regulator fl ag.
This bit is cleared by hardware when
remains O when MCU exits LOW POWER R
the voltage regul ator isbeeapoylied img
the fr,equency
0: MCU is in LOW POWER RUN mode
1: MCU is in RUN mode
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347Power status clear register (PWR_STSCLR

Addr es D xdfdf set
Reset Ox®lI00®: 0000

31 16
Reserved
15 9 8 7 3 2 1 0
Reserved ICLRSTBY]| Reserved w%}{pz W?(IIJRPI W?(%}’O
w w w w
Bit fi el Name Description
31:9 Reserved Reserved, tmues tr dee tmav alt mae ned.
8 CLRSTBY Clear STANDBY fl ag.

This bit always reads as 0.

0: No effect.

1: @®PWRarSTSIBYF fl ag.

7:3 Reserved Reserved, the reset value must be ma
CLRWKYP Clear 2WKWRup fl ag.

This bit always reads as 0.

0: eNof ect .

1: Clear wakeup fl2ag PWR_STS1. WKUPF
1 CLRWKUP Clear 1IWKEWRuUp fl ag.

This bit always reads as 0.

0: No effect.

1: Clear wakeup fllag PWR_STS1. WKUPF
0 CLRWKUP Cl ear OWKWRuUp f Il ag.

This bit always reads as 0.

0: No effect.

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

41Res et Contr ol Uni t

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

Low power domain Reset

411 Power reset

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

B

When exiting STANDBY mode.

B

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

412System reset

Except the reset flags in the Control/ Status Regi ste
Fig8dle a system resetr esseetts vallluersegi sters to their

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 (S\eset)

Low power management reset

MMU protection reset

RAM parity error reset

., EMC reset

The reset source can be identified by checkimqpndthe

Low Power Domain Control Regi ster ( RCC_LDCTRL)
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4121Sof t waset

A software reset can be gener at é&dM4b yApspeltitciantgi otnh el nStYeS
Control Regi s tEeM4. tReecfhenri ctaol Qoerfteerxe nce manual for fur

4122Lowower management reset

Lowower managemecihn be generated by using the foll o
, Generate | ow power management reset when entering
NRST_STDBY bit in the wuser option byte. At this t
performed, the system wil be reset instead of ent
., Generate | ow power management reset when entering
NRST_STOP2 bit in the user option bRPRemode t(hipeti
the system wil/| be reset instead of entering STOPZ
The system reset signal provided to the chip is out:y
reset pul 48 dfuorateacnh orfesiemt soomakkp. (Eat eextaéreoaat erde s
whil e the NRST pin is asserted | ow.

The Figure below shows the system reset generation ¢

Figdtystem reset generation

VDD/VDDA

NRST System Reset
— w Fiter 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 pdwemmnin reset

A |l ow power domain reset is generated when one of tF
, Software reset: The | ow power domain reset can be
., VDD power up/ down wil/l cause a |l ow power domain r e

42Cl oc kR rodnuni t

Four different clock sourceSYSEXn: be used to drive tF
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A HSI oscillator clock, 16MHz;

A HSE oscil4a32MHz ock,

b=

MS | oscill ator cl ock:

The frequency can be configured to 100KHze f220WIKtH zi/
4 MH z ;

Automatically enabdne rtehsee tc,| oscykalitmef rit rero enspedtiwaanrd bwa kneo d e
Configurable clock source for | ow power mode;

A PLL cUmpctkg 108 MHz;

After booting from reset, MS1| aiss 4usMHiz .as system cl oc
The devices have the following two secondary cl ock s
A LSI: 40sphéeled!l bwternal RC which drives independent

dri veL PRRTTAME R

A LSE: 32.76pekHzekbwrnal dreysthayl sodn waP 0 MBR d& PIVRR T
Each clock source can be turned on or off independer
Sever al prescalers can be used t ospaoad i ARB ehAMBED)lr ea
speed APB (APB1) domains. The maxi mum frequencies of
and 27MHz respectively.

RCC provides the Cortex System Timer (SysTick) exte
clock rclComaok(eeHCLK) can be selected to drive the Sys
Register. The ADC clock is generated by dividing the
The clock frequencies of timers acenaudutomatically se
A If the APB prescaler is 1, the timer clock frequel

to which the timers are connected.
A Otherwise, they are set to twice the frequency of

FCLK is-—-tumaihgeel BAMKEFof FE€ormexe detail €-M4r etfeecrh nti @ &
reference manual
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Fi gd42@l ock Tree
FLASH_CLK
CIOCk Tree HSE TRNG IM to Flash programming
Legend | Prescalet—————» TRNG_CLK 1M
HSE_: ngh-speed»external clock _5|gnal HSI TRNGIMEEL 12/4] 132
HSI = High-speed internal clock signal ADC 1M
MSI = Multi-speed internal clock signal HSE b X
LSE = Low-speed external clock signal HSi | resea’er ADC_CLK 1M
LSI = Low-speed internal clock signal ADCIMSEL! 12l 132
USB | 48VHz USB CLK
Prescaler—————— to USB interface
11151213
RNGC prescaler
112131401 132 RNGC CLK
MSI RC /?’?ecsfaﬁ'e‘r ADC_PLLCLK
100KHz >
ADC_CLK
4MHz MS Ll /256ADCPLLPRE$4] ADC_HCLK -
ADC HCLK
prescaler
HSIRC 11217 132
16MHz
ADC_HCLK
SCLKSW HCLK cPU
- AHB BUS
HsI
FCLK
0SCOUT LHRSE o8 SYSCLK Pg;'faler HCLK
OSCIN 4~32MHz PLLCLK| [ 108VHz | |10, /515 10BMHZ [18] SysTick
HSE MAX MAX SAC_CLK CRG CLK
PLLSRDIV APBL DMA_CLK
PLLHSEPRES - || prescaler 27MHz MAX PCLK1to
LKSSE ] 112/4/8/16 APBL1 peripherals
HSE| RTCSEL
0SG2 OUTLH [ sEosd L2 TIM 213/4/5/6/7/9
0s@2 IN [h{32768KHz RTC_CLK(to RTGLCD) If(APBL Prescaler 1) x1——» TIM2/3/4/5/6/7/9_CLK
- S else 2
APB2
+—{LSECLKSSEN prescaler 54MHz MAX PCLK2to
LSE| 2418116 APB2 peripherals
———————  LSX_CLK(to LPRCNT)
|| TIM 1/8
LsI If(APB2 Prescaler 1) x1
LSXSEL else 2
SRe TIM1/8 CLK
o IWDG_CLK SYSCLK
TIMCLKSEL
l— s PCLK1
LSE Lsi PCLK1
Msl
PLL MCOPRES] LSE SYSCLK
MCO [}——— Prescaler SYSCLK nsi LPTIM_CLK LSE LPUART_CLK
12I3/4)..116 HSI COMP1_OUT HsI
HSE COMP2_OUT
PLLCLK LPUARTSEL
MCO LPTIMSEL
1. The maxi mum frequenceyn aV aoiclkatllse 1f0BrMHtizhe sys
2. For more details about the internal and external
Characteristics" section in the product datasheet

When PLL is selected as system clock source, PLL minimum clock outp2ivisiz.

422HSE cl ock
The -dpgbd external clock signal (HSE) can be generat
., HSE external crystal/ceramic resonator
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HSE user external clock
To reduce distortion of the clock output and shorten thegpaBtablizeime, the crystal/ceramic resonator and
load capacitor must be placed as close as possible to the oscillator pins. The load capacitance value must be
adjusted according to the chosen oscillator.

Fi g4B8HE/ LSE cl ock source

External Clock CrystalCeramicResonators
Oosc ouT OSCIN OsCc ouT
[ [ [ [
L]
T (Hiz)
External Clock Source Crystal
C1 _[ c2 :|_

4221External c¢clock source (HSE bypass)

I n this mode, an external clock source must be prov
mode by setting the RCC_CTRL.HSEBP and RCC_CTRL. HSEI
squar e, sine or tneahgtet wavbhy @6E€t I Nepconwhile the

(H4) . FEg&a3 e
The RCC_CTRL. HSERDF bit iseusad tdoichkdicatse abwhet hdt

by hardware, the clock was released.
4222External crystal/ceramic resonator (HSE cr:
The 4 to 32 MHz external oscillator has the adweant ag

associated hardware cadnfgidguwer Bbr omore dabwnl s,n Bleea s
characteristicsets.ection of the datashe

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

HSE clock can be switched on and off by setting the

423HS | cl ock

The HSI (High Speed Internal) clock signal is genera

as system clock or as PL{seheatedfberREGCVPHLHS!I BRE 11

by 1 or 2). The HSI RC oscillator can provideraupl oc

time than the HSE crystal oscil |l awiotrh cHaolwiebvreart,i damnt.s f
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The HSI c¢clock frequency of each chip has been calibr
reset, the factory calibration value is | oaded into

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

The RCC_CTRL. HSI RDF bit flag indicates RC obhepHSIcRaE

not released until this bit is set by hardware. HSI
Note:

1. HSI after Refl ow, the frequency wil!/ drift, Refer t
detailed electridcal parameters of HSI

424 MS | cl ock

The M8lSpgeed I nternal) c¢clock signal i s generated frc
be selected byRGO®fGCWRMST BiIsSN GE[ 3t:hOe] bits. Thaevrael |aarbd e’
100 kHz, 200 kHz, 400 kHz, 800 kHz, 1 MHz, 2 MHz, 4

After-opoweset, syasaitpermrmoens SITANDBWakede, the MSI cl oclk

the MSI frequency is set to its default valwue of 4 N
The RCRELSITS. MSI RD bit indicates whether the MSI is s
hardware sets this bit to 1 at startup. MSI can be t

I f the HSE crystal osceldsaddrad ad Isgagckihpe dMSdc k| @ckr o
Sectdi. @l Dck Security System

Not e:

1. MSI after Refl ow,, Rehfeerf rteogq utemec yMSvi 1 ds dirlilfat or char
detailed electridcal parameters of MSI

425PLL c¢cl ock

The internal PLL can be used to Reftedii glagClt o @k, Hhree e r
PLL configuration (selecti dindepf aRdL muhpuplictatkon HE
before enabling PLL. Once tchaen nRoltL bies cehnaanbgleedd., Tthhee sPel
using control bits in RCC_CTRL and RCC_CFG registers

After selecting HSI or HSE (both can be divided by
frequency divided bypul cilFoBMasesterre f i nal PLL i
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Figdd4RRLL cl ock source selection
PLLHSIPRE
HSI
PLLSRC
PLLMULFCT
' X2,x3,.X16,
x17..x32 | PLLCLK
HSE
PLLDIVCLKEN
PLLHSEPRES
I f the PLL i nttehrer ucpltociks ienntaebrireudp ti nr egi ster, ansinter
ready.
I f the USB interface needs to be used in the applic

provide the 48MHz USBCLK c¢cl ock.

426LSE cl ock

The LSEatrys a 32.768KHz | ow speed extepowkrcagmwdtatc
clock sourteméocl bbbk oerabther timing functions.

The LSE clock is enabled and disabled by the RCC_LDC

The RCC_LDCDRhiLSERdi cates whether the LSE clock is
signal is not released until this bit is seteqlueshar
can be Gentwumamnedf f waSE, yfoour n3 eldSH ocl|l oclkkSE teondahlulrend iy
switch needs to wait for 1024 LSE clocks RCC_LDCTRL.

426.1LSE external clock source(LSE bypass)

I n this mode, an external cl ock psroauwricdee dni tUhs ear sf rceagru e
by setting the RCC_LDCTRL.LSEBP and RCC_LDCTRL. LSEE
triangle wave) with 50% duty cycle must be connected

f 1 oga t(ZHi.
427L S| cl ock

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

The LSI clockoraonfbeusgiumpetdhenRCC_CTRLSTS. LSIEN bit.
The RCC_CTRLSTS.LSIRD bit flag indicates if the LSI
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4271LSI calibration
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The intepead obswi ll ator LSI can be calibrated to con
base with acceptable accuracy, and an independent wq
from the LSI).

Calibration can be achieved by measuring the LSI cl ¢
measurement is guaranteed by the accuracy of the HS
adjustingrebeakérbbot the RTC, and obtain the accura
calcul ation.

The LSI calibration steps are as foll ows:
1. Turn on TIM9 and set channel 3 to input capture n

Set the TIMI9_CTRL1. CBSELtbi thaan®] &8nodofcdhM8ci nt k

Set the 20 bit prescaler based on the measur ement

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

428Sy st enk c(ISYSCLK) selection

The system clock (SYSCLK) has four c¢clock sources: M ¢
The maxi mum frequency of the system clock is 108 Mt
frequency of 4MHz) is seheotetheastopepedysshem ¢heckl

indirectly through the PLL as the system clock.

Switching from one clock source to another wilay only
to start t haesestoarbiPLLz asttiaobni Ipihzati on) . When thé ¢éleec
system clock wil!| not occur wuntil the target <c¢cl ock s

429Cl ock security system (CLKSS)

Clock security system canthe &C€CCi CadaRedChKSSaNt wate
clock detector is enabled after the startup deflfay of

| f the HSE c¢clock fail s, the HSE oscialillatrer ewielnlo hwe |
the break input of the advanced timers (TI M1 and TI N
generated, allowing the software to execute rescue o
Maskable I nterruptE)yMd.nterrupt of the Cortex

Once the CSS is activated and the HSE <c¢lock fails,

generated. The NMI wi || be executed contT maroafsdrye ,un

necessary to clear the CSS interrupt by setting the

I f the HSE oscillator is directly or indirectly use:

cl ock, anodc kt hies Rulsledclas the system cl ock), the c¢clock
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MSI oscillator and the disabling of the external HSE
clock then uponeHBELcWbtk baitureedtbff.

4210LSE Cl ock security system (LSECSS)

The LSE cl ock security system is activated by e
RCC_LDCTRL.LSECLKSSEN bit can be cleared by a ahhar dwa
LSE fault. When LSE and LSI are enabled and ready, t
configuring the RCC_LDCTRL. RTCSEL to select the RTC

If an LSE failure is detected, no mMoDE@TRISER™WESHL bbei t
not be modified by hardware to switch the RTC clock

I n Standby mode, an LSHpcl dokot Aierumedesi ggar s naewak
and then the software can Ol eadrt tatmed R Q@C nL AT R Lt. hLeS ELCS
clock source and other measures to ensure the safet)

The frequency of the LSE oscillator must be higher t

4211RTC cl ock
By programming RSELLDCORLbRTs, the RTCCLK clock sour
LSI c¢clocks. This selection cannot be changed unl ess
Before configuring the RTORBPoOockusoubees eten éporPONRe cOITiR
The LSE and LSI c¢clocks are in the | ow power domai n,
A I'f LSE or LSI is selected as RTC clock:

E If bdsapply isthwi tRIICed ammfot continue to work

A I f the HSE cl ock dei vRTdCe dc lboyc k3:2 i s used as th
E When in Stop2 or Standby mode, the RTC state is

4212Wat chdog cl ock

If the | WDG is started by either hardware option or
be disabl ed. Afterzethe LIS¢ obkocklasoprosei déedbiodithe

4213Cl ock output ( MCO)

The microcontroller c¢clock output (MCO) capability al

The corresponding GPI O port regi steronmudte ol ¢ omwiing
signals can be selected as the MCO cl ock:

A SYSCLK
A HSI
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RCC_CFG. MCO

l ed by
di RCEi GRGsKMCOPRESBHh3i €

control

S

cl ock selection

The

MCO output clock frequency

The

Not e

th &d0@uty cycle of about of 50%

out puts LSE wi

2. MCO

43RCC Regi sters

accessible through AHB bus T h

e

RCC registers ar

The

regveterew

43.1RCC

regveterew

Tab4lRCC
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31 26 25 24 23 20 19 18 17 16
" Reened I PLLRDF | PLLEN " Resened CLKSSEN| HSEBP |HSERDF | HSEEN
15 ' ™ 7 6 ™ ) | 0
I I PIISICAL[S:(;] I I I I HISITRIM[4:I0] I HSIRDF | HSIEN
. . . : \ . . . . \ — \ . : —
Bit Field |Name Description
31:26 ReserveqReserved, the reset val ue must be mg
25 PLLRDF PLL clock ready fl ag
Set by hardwsreeadygye PLL
0: PLL is not ready
1: PLL is ready
24 PLLEN PLL enabl e
Set and cleared by software. When en
This bit cannot be cleared when PLL
When the HSI/HSEsiosiresgefoasthleePEILogd
on until the HSI/HSE clock is ready.
0: Di sabl e PLL
1: Enable PLL
23:20 ReserveqReserved, the reset value must be mg
19 CLKSSEN|Clock security system enabl e
Set and cleared by software.
0: Deé staltbd cl ock detector
1: Enable the clock detector if the
18 HSEBP Externapedd ghhl ock bypass enabl e
Set and cleared by software. This bi
di sabl ed.
0: Di sabl feun ditei oty p@afssHSE oscil |l ator
1: Enable the bypass function of HSH
17 HSERDF Externapedd ghl ock ready fl ag
Set by hardware once HSE is ready. T
the HSEEN bit is cleared.
0: HSE is not ready
1HSE is ready
16 HSEEN Externapedd ghl ock enabl e
Set and cleared by software. When @r
hardware. This bit dsaseddréectlymrindicettyas the g
system clock.
0: Di s aobslcei IHSE or
1: Enabl e HSE oscillator
15:7 HSI CAL[ &1 nt er nsaple ehdi gchh ock cal i bration value
These bits are automatically initial
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Bit Field |Name Description

6: 2 HSI TRI M[|I nt er rsaple ehdi gchh ock correction value
Written by software. The values of nt
order to form the final value for «c¢g
0 s c i [Thea&rimming.step is around 28 kHz between two consecutive HSICAL
stepsnd the defaul't value is 16, whi ¢ h

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 gg¢
0: Hsot iseady
1: HSI is ready

0 HSI EN I nt er rsaple ehdi gchh ock enabl e
Set and cleared by software. This i
clock. When returning from stop2 or
hardwar e & oH&Inadd cei Itlhat or. This bit
directly or indirectly as system cl ¢
0: Disable HSI oscillator
1: Enable HSI oscillator

433Cl ock Configuration Register (RCC_CFQG)

Address offset 0x04

Reset val ue: Ox0000 0O0OO0O

31 28 27 26 24 23 2 21 18 17 16
MCOPRES[3:0] PI%%%L MCO[2:0] USBPRES[1:0] PLLMULFCTI[3:0] PLLUISE | PLLsRC
1 1 1 1 1 1 1 1 1
™w ™w ™w ™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] SCLKSTS[1:0] SCLKSW[1:0]
™w I'w ™w T ™w
Bit Fi el Name Description
31:28 MCOPRES][ 3: 0| MCO prescaler

o

P P O O O O O O O

Set and cleared by software.

000: MCO clock divided by 1, t he
001: MCO clock divided by 2, duty
010: MCO cl 383¢ckddtyidedl yl/ (frequ
011: MCO clock divided by 4, duty
100: MCO clock divided by 5, duty
101: MCO clock divided I3y o, fdawtty
110: MCO clock divided by 7, duty
111: MCO clock divided by 8, duty
000: MCO clock divided by 2, duty
001: MCO clock divided by 4, duty
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Bit FielName Description
1010: MCO clock divided by 6, duty
1011: MCO clock divided by 8, duty
1100: MCO cl ock divided by 10, dut
1101: MCO cl ock divided by 12, dut
1110: MCO clock divided by 14, dut
1111: MCO cl b6k duvidedcbyg 50%
27 PLLMULFCT[4|This bit is combined with bit[21:1
refer to PLLMULFCT[ 3:0].
26: 24 MCO[ 2: 0] Mi crocontroller c¢clock output selec
Set and cleared by software.
0 X x no clock output
0O0&elect impeadcthadl dokw (LSI) out put
010 Selectspertiechaktkl| WSE) output
011 Sel enatstpienetde rcnnaolc k ( MSI) out put
100: Select system clock (SYSCLK)
101 selectspeattechatkh{ BBl ) output
110 seneaelcshpegehtdec | ock ( HSE) output
111 Blell exltock out put
Notice: This clock output may be t
clock source.
When the system clock is output to
not exceetedebOMbBhebét frequency of t
23:22 USBPRES[ 1: 0|USB prescal er.
Set or cleared by software to gene
bits must be valid before enabling
register.
00: Dividektbhg RLL @lsothe USB cl oc
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
Wr i t tseonf tbwar e t o define PLL multipl
written when the PLL is disabl ed.
108 MHz.
00000: PLL input clock T
00001: PLL input clock T
00010: PLL input clock T 4
00011: PLLT immput clock
00100: PLL input clock T 6
00101: PLL input clock T 7
00110: PLL input clock T 8
00111: PLL input clock T 9
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Bit FielName Description
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
0110 PLL input 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
101PQL input clock I 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
11111inplut clock T 32
17 PLLHSEPRES HSE prescaler for PLL input
Set and c | e dodwide HSEbefsrePLL emteryr & 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 sofirtcew®ahies bit ¢
written when PLL is disabled.
0: HSI clock selected as PLL input
1: HSE clockselected as PLL input clock
15: 14 Reserved Reserved, the reset value must be
1311 APB2PRES[ 2: |APB wwipgegled ( 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: HCiLKedli by 8
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Bit Fi el Name

Description

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
0xx: HCLK not divided
100: HCLK 2di vi ded by
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
100Y.SCLK divided by 2
100SlY:SCLikvidded by 4
101Y:SCLK divided by 8
1011: SYSCLK divided by 16
1100: SYSCLK divided by 64
1108l:SCLK divided by 128
1119Y.SCLK divided by 256
1111:SYSCLK divided by 512
3:2 SCLKSTS[1:0[{System clock switching status
Set and cl eariendd ibcyathea rvdhwiache dlooc 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 amedclhbhyasoftware to select the
Set by hardware to force HSI selec
mod e, or when th®CEHSETRL KISISIENt 65 fe
00: Select MSI as system clock
01l: Select IHSdk as system c
10: Select HSE as system clock
11: Select PLL output as system cl
434Cl ock I nterrupt Register (RCC_CLKINT)

Address offset: 0x 08

Reset

val ue: Ox0000 0O0O0O
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31 . . 27 26 25 24 23 2 21 20 19 18 17 16
Reserved L(S:];Zj{SI LSéET\SISI LSESSIF CIélESRSI Reserved [BORICLR] Pléli}}le H%EJ[]{{DI H(SZII}QRDI L%]i};Dl L(SZIERDI
15 14 13 12 11 m r;V ;& ")‘7, 6 ‘;V ‘Z ‘:’;’ VZV \;] ‘(’)V
MSIRDI | M3IRDI | o | PLERDI | HSERDL| HSIRDE | LSERDI | LSIRDI | 1 kSSIF | MSIRDIF| BORIF |PLLRDIF |HSERDIF| HSIRDIF | LSERDIF | LSIRDIF
w w w w rw rw w w r r r r r r r r
Bit Fi el Name Description
31:27 Reserved Reserved, the reset value must be 1|
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 interru
Set by the software to clear the CI
0: No effect
1: Clear the CLKSSIF fl ag
22 Reserved Reserved, the reset val ue must be 1
21 BORICLR BOR interrupt clear
This bit is set by software to clear the BORIF flag.
0: No effect
1: BORIF cleared
20 PLRDI CLR PLL ready interrupt clear
Set by the software to clear the Pl
0: No effect
1: Clear the PLLRDIF fl ag
19 HSERDI CLR HSE ready interrupt clear
Set by the software to clear the H
0: Not wused
1: Clear HSERDIF fl ag
18 HSI RDI CLR HSI ready interrupt clear
Set by the software to clear the H
0: Not wused
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Bit FiellName Description
1: Clear the HSIRDIF flag
17 LSERDI CLR LSE ready interrupt clear
Set by the software to clear the L3
0: Not wused
1: Clear LSERDIF fl ag
16 LSI ROLR LSI ready interrupt clear
Set by software to clear the LSI RDI
0: Not wused
1: Clear the LSIRDIF flag
15 MSI RDI CLR MS | ready interrupt clear bit.
Set by software to clear the MSI RDI
0O: not wused
1: Clear the MSIRDIF interrupt fl a
14 MSI RDI EN MSI ready interrupt enable bit.
Set or cleared by software to enabl
0: Disable MSI ready interrupt
1: Enable 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 andyclseodrtevhr e to enable and di
0: Di sable PLL ready interrupt
1: Enabl e PLL ready interrupt
11 HSERDI EN HSE ready interrupt enabl e
Set and cleared by software to enal
0: Di sablenHSEruphady
1: Enabl e HSE Ready Interrupt
10 HSI RDI EN HSI ready interrupt enabl e
Set and cleared by software to enal
0: Di sabl e HSI ready interrupt
1: Enabl e HSI ready interrupt
9 LSERDI EN LSE ready interrupt enabl e
Seatand cl eared by software to enabl e
0: Di sable LSE ready interrupt
1: Enabl e LSE ready interrupt
8 LSI RDI EN LSI ready interrupt enabl e
Set and cleared by software to enatl
0: Di sakbhdyLSEht errupt
1: Enabl e LSI ready interrupt
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Bit FiellName Description
7 CLKSSI F Clock security system interrupt f1 &
Set by hardware when a failure is ¢
0: No clock security system interr |
1: Clockssemuirintgrseypt caused by HSJ
6 MSI RDI F MS | ready interrupt fl ag.
Hardware sets this bit when MSI RDI |
This bit is cleared by software by
0: No clock readyliantoerrupt from M
1: MSI oscill ator has generated a
5 BORIF BOR interrupt flag
This bit is set bynardware when BORIEN is set and the BOR falling edge is
triggered.
This bit is cleared by software by setting the BORICLR bit.
0: No BOR generates an interrupt
1: BOR generates an interrupt
4 PLLRDI F PLL ready interrupt flag
This bit i s hseent PlyL alrBNvairse swet and
This bit is cleared by software by
0: No clock ready interrupt caused
1: Clock ready interrupt caused by
3 HSERDI F HSE ready interrupt fl ag
Set by har8wBDEENhies &et and the HS
This bit is cleared by software by
0: No clock ready interrupt caused
1: Clock ready interrupt caused by
2 HSI RDI F HSI ready interrupt fl ag
Setha&rydware when HSI RDIEN is set an
This bit is cleared by software by
0: No clock ready interrupt caused
1: Clock ready interrupt caused by
1 LSERDI F LSE readyagnterrupt f|
Set by hardware when LSERDIEN is sg
This bit is cleared by the softwar g
0: No clock ready interrupt caused
1: Clock ready interrupt caused by
0 LSI RDI F LSIdyeanterrupt fl ag
Set by the hardware when LSIRDIEN i
This bit is cleared by software by
0: No clock ready interrupt caused
1: Clock ready interrupt caused by
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435APB2 Peripheral Reset Register (RCC_APB

Address offset: OxO0c
Reset val ue: Ox0000 0O0O0O

31 20 19 18 17 16
T T T T T T T T T T T
UARTS | UART4
Reserved SPI2RST RST RST Reserved
™w ™w I'w
15 14 13 12 1 10 6 5 4 3 2 1 0
Reserved | USART! | TIMRST| SPIIRST [ TIMIRST Reserved IOPDRST|IOPCRST |IOPBRST|IOPARST | Reserved | AFIORST
1 1 1 1
™w ™w ™ ™w ™ ™w ™w ™ ™w
Bit Fiel Name 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 UART5

17 UART4RST UART4 reset

Set and cleared by software.

0: Clear the reset
1: Reset UART4

14:5 Reserved Reserved, the reset val ue must be
14 USARTI1RST USARTI1 reset

Set and cleared by software.

0: Clear the reset
1: Reset USART1
13 TIMBRST TIMS8 timer reset

Set and cleared by software.
0: Clear the reset

1: Reset TIM8 timer

12 SPI1IRST 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
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Bit FiellName Description
10:6 Reserved Reserved, the reset value must be
5 | OPDRST GPI O port D reset.
Set or cleared by software.
0: Clear the reset
1: Reset GPI O port D
4 I OPCRST GPI O port C reset.
Seotr cl eared by software.
0: Clear the reset
1: Reset GPI O port C
3 | OPBRST GPI O port B reset.
Set or cleared by software.
0: Clear the reset
1: Reset GPI O port B
2 | OPAMPRST GPI O port A reset.
Set or cleared by software.
0: Clear the reset
1: Resebr GPAO
Reserved Reserved, the reset value must be
0 AFIORST Alternate function 10 reset
Set and cleared by software.
0: Clear the reset
1: Reset Alternate Funoti
4360APB1 Peripheral Reset Register (RCC_APB
Address offset 0x10
Reset value: 0x0000 O00O0O
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 RN S S SR S S S S S SR
" Reseed WELDS | ReservedTIMORST] Reserved  ICOMPRSITIM7RST TIM6RST TIMSRST TIMARST TIM3RST TIM 2R ST
, \ , — — \ — — — — ” — —
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.
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Bit Fiel Name Description
0 Clear the reset
1: Reset the DAC interface
28 PWRRST Power interface reset
Set and cleared by software.
0 Clear the reset
1: Reset thHheacpower inte
27: 26 Reserved Reserved, the reset val ue must be
25 CANRST CAN reset
Set or cleared by software.
0 Clear the reset
1: Reset CAN
24 UCDRRST UCDR reset.
Set or cleared by software.
0: clear the reset
1: Reset UCDR
23 USBRST USB reset.
Set or cleared by software.
0: clear the reset
1: Reset USB
22 | 2C2RST I 2C2 reset
Set and cleared by software.
0 Clear the reset
1: Reset I 2C2
21 |1 2C1RST 1 2C1l reset
Set and cleared by software.
0 Clear the reset
1: Reset I 2C1
20: 19 Reserved Resenwhed,reset val ue must be mainta
18 USART3RST USART3 reset.
Set or cleared by software.
0: clear the reset
1: Reset USARTS3
17 USART2RST USART2 reset
Set and cleared by software.
0 Clear the reset
1: Reset USART2
16:12 Reserved Reservedvalthe mesttbe maintained.
11 WWDGRST Window watchdog reset
Set and cleared by software.
0: Clear the reset
1: Reset window watchdog
10 Reserved Reserved, the reset value must be
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Bit Fiel Name Description
9 Tl MORST TI M9 reset.
Set or cleared by software.
0: clear the reset
1: Reset TI M9
8: 7 Reserved Reserved, the reset val ue must be
6 COMPRST COMP reset
Set and clearedytsoftware.
0: Clear the reset
1: Reset COMP
5 TI M7RST TI M7 timer reset.
Set or cleared by software.
0: clear the reset
1: Reset the TI M7 ti mer
4 TI M6RST TI M6 timer reset
Set and cleared by software.
0 Clear the reset
1: Reset TI M6 timer
3 Tl M5RST TI M5 timer reset
Set and cleared by software.
0 Clear the reset
1: Reset TI M5 timer
2 TI MARST TI M4 timer reset
Set and cleared by software.
0 Clear the reset
1: Reséet mér M4
1 TI M3RST TI M3 timer reset
Set and cleared by software.
0 Clear the reset
1: Reset TI M3 ti mer
0 TI M2RST TI M2 timer reset
Set and cleared by software.
0 Clear the reset
1: Reset TI M2 ti mer
437AHB Peripheral Clock Enable Register (R
Address offset 0x14
Reset value: 0x0000 0014
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31 16
T T T T T T T T T T T T T T T
Reserved
15 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved ADCEN | SACEN | Reserved [RNGCEN Reserved CRCEN | Reserved | FLITFEN [ Reserved |[SRAMEN | Reserved | DMAEN
1 1 1
™ ™w ™w ™w ™w ™ ™w
Bit Fiel Name Description
31:13 Reserved Reserved, the reset value must be
12 ADCEN ADC clock enable

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

11 SACEN SAC clock enable

Set and cleared by software.
0: SAC clock disabled

1: SAC clock enabled

10 Reserved Reserved, the reset value must be

9 RNGCEN R N G €lock enable

Set and cleared by software.
0: R N G €lock disabled

1: R N G €lock enabled

8: 7 Reserved Reserved, the reset val ue must be

6 CRCEN CRC clock enable

Set and cleared by software.
0: CRC clock disabled

1: CRC clock eabled

Reserved Reserved, the reset val ue must be

4 FLITFEN Flash interface circuit clock enable.
Set or cleared by software.
0: Disable the clock of the flash interface circuit

1: Enable the clock of the flash interface circuit

Reserved Reserved

SRAMEN SRAM interface clock enable

Set and cleared by software to disable/enable SRAd#fface clock during Sleep
mode.

0: SRAM interface clock disabled during Sleep mode.

1: SRAM interface clock enabled during Sleep mode

1 Reserved Reserved, the reset value must be

0 DMAEN DMA clock enable

Set and cleared by software.
0: DMA clock disabled

1: DMA clock enabled
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438APB2 Peripheral Clock Enable Register

Address offset: O0x18
Reset val ue: Ox0000 0O0O0O

31 20 19 18 17 16
T T T T T T T T T T T
Reserved SPI2EN [UARTSENJUART4EN| Reserved
™w ™w I'w
15 14 13 12 1 10 6 5 4 3 2 1 0
Reserved | USART! | TIMBEN | SPTIEN | TIMIEN Reserved IOPDEN | IOPCEN | IOPBEN | IOPAEN | Reserved | AFIOEN
1 1 1 1
™w ™w ™ ™w ™ ™w ™w ™ ™w
Bit Fiell Name Description
31:20 Reserved Reserved, the reset value must be
19 SPI2EN SPI2 clock enable

Set and cleared by software.
0: SPI2 clock disabled

1: SPI2 clock enabled

18 UARTS5EN UART5clock enable

Set and cleared by software.
0: UARTS clock disabled

1: UARTS clock enabled

17 UART4EN UART4 clock enable

Set and cleared by software.
0: UART4 clock disabled

1: UART4 clock enabled

16: 15 Reserved Reserved, theermaenht amhaed. must b
14 USARTI1EN USART1 clock enable

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

Set and cleared by software.
0: SPI1 clock disabled

1: SPI1 clock enabled

11 TIM1EN TIM1 timer clock enable

Set and cleared by software.
0: TIM1 timer clock disabled
1: TIM1 timer clock enabled
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Bit Fiell Name Description
10:6 Reserved Reserved, et hneusrte sbeet nvaailnut ai ned.
5 IOPDEN 10 Port D clock enable
Set and cleared by software
0: 10 Port D clock disabled
1: 10 Port D clock enabled
4 IOPCEN 10 Port C clock enable
Set and cleared by software.
0: 10 Port C clock disabled
1: 10 Port C clock enabled
3 IOPBEN 10 Port B clock enable
Set and @ared by software.
0: 10 Port B clock disabled
1: 10 Port B clock enabled
2 IOPAEN 10 Port A clock enable
Set and cleared by software.
0: 10 Port A clock disabled
1: 10 Port A clock enabled
Reserved Reserved, the reset value must be 1
0 AFIOEN Alternate function 10 clock enable
Setand cleared by software.
0: Alternate Function 10O clock disabled
1: Alternate Function 10 clock enabled
439APB1 Peripheral Clock Enable Register
Address offset: O0x1lc
Reset value: O0x0000 0100
31 30 29 28 27 2 25 24 23 22 21 20 19 18 17 16
OPAMPEN Reserved DACEN | PWREN Reserved | CANEN | Reserved USBEN | 12C2EN | 12C1EN Reserved | USEART3 | USART2 | peserved
S - STt SR S ST T S S S S S SR S
" Reserved WWDG | Reserveq TIMIEN | Reserved S Onar |COMPEN TIM7EN | TIM6EN | TIMSEN | TIM4EN | TIM3EN | TIM2EN
. \ . — — - — — — — — — —
Bit Fi el Name Description
31 OPAMPEN OPAMP cl ock enabl e.
Seotr cl eared by software.
0: Di sabl e OPAMP cl ock
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.
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Description

0: DAC interface clock disabled

1: DAC interface clock enable

PWREN

Power interface clock enable
Set anctleared by software.
0: Power interface clock disabled

1: Power interface clock enable

27 :

26

Reserved

Reserved, the reset val ue must

be

25

CANEN

CAN clock enable

Set and cleared by software.
0: CAN clock disabled

1: CAN clock enabled

24

Reserved

Reserved, the reset 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 sofare.
0: 12C1 clock disabled

1: 12C1 clock enabled

20:

19

Reserved

Reserved, the reset val ue must

be

18

USART3EN

USARTS3 clock enable

Set and cleared by software.
0: USARTS3 clock disabled
1: USARTS 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, the reset value must

be

11

WWDGEN

Window watddog clock enable

Set and cleared by software.

0: Window watchdog clock disabled
1: Window watchdog clock enabled

Reserved

Reserved, the reset value must

be

Tl M9 EN

T 1 Mfck enable
Set and cleared by software.
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Bit Fi ell Name

Description

0: T | Mfbck disabled
1: T | Mfock enabled

8 Reserved

Reserved, the reset val ue must

be

7 COMPFILTEN

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

6 COMPEN

COMP clock @able

Set and cleared by software.
0: COMP clock disabled

1: COMP clock enabled

5 TI M7 EN

TIM7 timer clock enable

Set and cleared by software.
0: TIM7 clock disabled

1: TIM7 clock enabled

4 TIMGEN

TIM6 timer clock enable

Set and cleared by software.
0: TIM6 clock disabled

1: TIM6 clock enabled

3 TIM5EN

TIMS timer clock enable

Set and cleared by software.
0: TIM5 clock disabled

1: TIM5 clock enabled

2 TIMAEN

TIM4 timer clock enable

Set and cleared by software.
0: TIM4 clock disabled

1: TIM4 clock enabled

1 TIM3EN

TIM3 timer clock enable

Set and cleared by software.
0: TIM3 clock disabled

1: TIM3 clock enabled

0 TIM2EN

TIM2 timer clock enable

Set and cleared by software.
0: TIM2 clock disabld

1: TIM2 clock enabled

4310LOW POWER Domai n

Addroefsfss et 0x20

Reset val ue:

0x0000

Control

0000
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16

Reserved | IDEMC [ pogervea|  BDR ' ' ' ' Reserved. ' ' ' ' LDSFT
15 4 . . ' . 10 9 8 76 5 4 3 2 1 0
RTCEN Reserved RTCSEL[1:0] Reserved LsxsgL | FSECHK I LSECLK | 1 sepp | LsERD | LsEEN
~ - ~ | e
Bit FiellName Description
31 Reserved Reserved, the reset value must be
30 LDEMCRSTEF Low power domain EMC reset fl ag.
Set by har dwmowemwhdeomai 1 o&wWMC r eset
sof tbwarwr i ting the RCC_CTRLSTS. RMRS
0: No |l ow power domain EMC reset o
1: A |l ow power domain EMC reset hag
29 Reserved Reserved, the reset value must be
28 BORRSTF BOR reset flag.
Set by hardware wheol aaBOR beseof Dy
RCC_CTRLSTS. RMRSTF bit.
0: No BOR reset occurred
1: A BOR reset has occurred
27:17 Reserved Reserved, the reset value must be
16 LDSFTRST Low power domain software reset.
Set or cleared by software.
ONo effect
1: Reset tpmevean tdiormailno w
15 RTCEN RTC clock enabl e
Set and cleared by software.
0: Di sabl e RTC clock
1: Enabl e RTC clock
14:10 Reserved Reserved, the reset val ue must be
9:8 RTCSEL[1: 0]/RTC clock source selection
Sets dbfyt ware to select RTC clock sou
it cannot be changed until the next
reset by setting the LDSFTRST bit.
00: No cl ock
01: LSE oscillator selected as RTC
10: 46Sill loator selected as RTC clock
11: HSE oscillator divided by 32 sg
7:6 Reserved Reserved, the reset val ue must be
5 LSXSEL LPRCNTspewad clock source selection.
Cleared by system reset.
0: Select LSIsosccéel aL8Fr masedbsoté |
1: Select the LSE oscillator as th
78671
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Bit FiellName Description

advance)

4 LSECLKSSF LSE clock security system status.
0: No LSE failure detected

1: LSE failure detected

3 LSECLKSSEN LSE clocksecurity 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 nsapleeldowsci |l |l ator bypass
I'n debug mode, set and cl eared oyl ¥
be written whesnpetehde oesxctielrlnaatlorl oiws d

0: LSE oscillator not bypassed
1: LSE oscillator bypassed
1 LSERD Ext er rsapleeldow | ock oscillator ready

Set and cleared by hardware totihredi
LSEEN bit is cleared, LSERD goes |

O0: Ext esrpneaeld looswci | | at or not ready
1: Ext esrpneaeld looswci | | at or ready
0 LSEEN Ext er rsapleeldow | ock oscillator enabl e

Set and cleared by software.
0O: DisablreoakpkedxbdDscillator
1: Enabl e té$peedtes aial | & oavr .

Not e: The RCC_LDCTRL. LSEEN, RCC_LDCTRL. LSEBP, RCC_LD
are in the | ow power domgirmt etherdefadrndey tlecsd alminws ca
PWR_ _CTRL1. DRBP bit is set. Tlipeoswerbidtosnad ain rersleyt .b &ngl
reset wildl not affect these bits.

4311Cl ock Control/ Status Register (RCC_CTRI

Address offset: Ox24

Reset val beC 0x0C0024

31 30 29 28 27 26 25 24 23 2 16
T T T T T T
LPWR | WWDG | IWDG | SFT | POR MMU RAM MSITRIM
RSTF | RSTF | RSTF | RSTF | RSTF |PINRSTF| porp [RMRSTF| poTF . . 7] . .
T T T T iy T T ™w T ™w
15 14 7 6 4 3 2 1 0
T T T T T T T T T
MSI[E“M MSICAL[7:0] MSIRANGE[2:0] MSIRD | MSIEN | LSIRD | LSIEN
™ T ™ T ™ T ™
Bit Fi el Name Description
31 LPWRRSTF Low power reset fl ag
Set by har dwmowemwhmanagdmant reset
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Bit FiellName Description
Cleared by software by writing to {
0: Neolwew management reset occurre
1: Apbwewr management reset occurred
30 WWDGRSTF Window watchdog reset fl ag
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 fwaatgchdog reset
Set by hardware when an independent
Cleared by software by writing to {
0: No independent watchdog reset o
1: Independent watchdog reset occu
28 SFTRSTF Software reset flag
Set by har dwarree rwhseent ao cscoufrtswa
Cleared by software by writing to {
0: No software reset occurred
1: Software reset occurred
27 PORRSTF Powen/ pdeoeen reset fl ag
Set by har dwaare/ phe&in ar @oevteroccur s
Cleared by softiwarRMRYTRrbitti.ng to
0: No power on/ power off reset occ
1: Powkepowér reset occurred
26 PI NRSTF External pin reset fl ag
Set by hardware when a reset from {
Cleared by software by writing to {
0: No NRSdcpunredset
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 Clear the reset fl ag
Set by theleaftwheereset fl ag.
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 RAM reset has occurred
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Bit FiellName Description

22:15 MSIT TRI M[ 7: 0| ne rnmuatbtpieed <cl ock correction value.
Written by software. The value of 1t
the final calibration value used t
oscillator.

14:7 MSI CAL[ 7: 0]|l nt emunstfged cl ock calibration value.
The value of these bits is automat.|i

6: 4 MS|I RANGE[ 2:|MSI frequency range selection.

A tot al of 7 frequencies are avail g
000: 100kHz

001: 200k Hz

01a00kHz

011: 800kHz

100: 1MHz

101: 2 MHz

110: 4MHz (default)

3 MSI1 RD The i mueéstpheaddd cl ock is ready.
Hardware will be set to 1 after MS
oscillator clock cycles to clear af
0: IMhot ready
1: MSI is ready

2 MSI1 EN I nt eruntstpieed cl ock enable bit.

Set or cleared by software. This bi
indirectly used as the system cl oc
when thai HSE the hardware will set
0: Di sable the MSI oscillator
Enable the MSI oscillator

1 LSI RD I nters@leedowscill ator ready
Set and cleared by hardware to indi
r eaAfyt.er LSIEN is cleared, LSI RD go
oscillator clock cycl es.

0: Internal 40KHz RC oscillator cl
1: Internal 40KHz RC oscillator cl

0 LSI EN I nters@leedowscill ator enabl e
Set and scdfetawaerde .by
0: Di sable the internal RC 40 kHz
1: Enable the internal RC 40 kHz o

4312AHB Peri pheral Reset Register

Address offset: 0x28

Reset value: 0x0000 O0O0O0O
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31 16
Reserved
15 13 12 11 10 9 8 0
Reserved ADCRST | SACRST | Reserved RNGCRST| Reserved
™ ™w ™w

Bit Fi el Name Description
31:13 Reserved Reservedvalthe mesttbe maintained.
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 feset

Set and cleared by software.
0: Clear the reset
1:ReseRNGC

8:0 Reserved Reserved, the reset val ue must be

43.13Cl ock Configuration Register 2 (RCC_CF

Address offset: Ox2c
Reset value: 0O0x0000 7000

31 30 29 28 24 23 18 17 16
T T T T T T T T T T
TIMCLK . ADCIM | ADCIM
Reselrved SEL . RT\{GCPRES[‘t.O] . . . Reselrved . . SEL PRES[4]
™w ™ ™w ™w
15 12 11 9 8 4 3 0
ADCI:IM T T T T T T T T T T
PRESI[3:0] . Reserved . . ADCIPLLPRESI[4:0] . . ADCHPlI(ES[S:O] .
™ ™w ™w
Bit Fi el Name Description
31:30 Reserved Reserved, the reset val ue must be
29 TI MCLKSEL TI M1/ 8 clock source selection

Set and cleared by software.
0: PCLK2 is selected as TIM1/8 clo

PCLK2 T 2 is selected.
1: SYSCLK inputasclTodMd /i8s cd ®lckc tseod r
28: 24 RNGCPRES[ 4: (RNGC prescaler.
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Bit Fi el Name Description
Software sets or clears these bit
clock.
00000: SYSCLK is not divided
00001: SYSCLK divided by 2
00010: SYSCLK divided by 3
11110: SYSICLKKy d3vi de
11111: SYSCLK divided by 32
23:18 Reserved Reserved, the reset val ue must be
17 ADC1MSEL ADC 1M clock source selection.
Set or cleared by software.
0: Select HSI oscillator clock as
1: Select dHISEclsas | i me 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 diwv
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
Note: ADC clock must be configured
11: 9 Reserved Reserved, the reset val ue 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 4
10011: PLL clock divided by
10100c!l 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 6414
11010: PLL clock divided by 128
11011: PLL clock divided by 256
Others: PLL clocldivided by 256
3:0 ADCHPRES[ 3: (ADC HCLK prescaler
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Bit Fi el Name Description
Set and cleared by software to con
to the ADC.
0000: HCLK c¢clock not divided
0001: HCLK clock divided by 2
0010: HCLK clock divided by 4
0011: HCdKvicHedkby 6
0100: HCLK clock divided by 8
0101: HCLK c¢clock divided by 10
0110: HCLK c¢clock divided by 12
0111: HCLK clock divided by 16
1000: HCLK c¢clock divided by 32
Others: HCLK clock divided by 32

43.14Cl ock Configuration Register 3 (RCC_CF!

Addr e sts: o0fxf3s0e
Reset val ue: Ox0000 3800

31 19 18 17 16
' ' ' ' ' Reserved ' ' ' ' ' TRAGIM|TREGIM] Reserved
15 11 10 9 8 7 6 N ~ 0
© IRNGIMPRES[40] Reserved | 3oty |xrat ogs| UCDREN I I Reserved I I
. .rw. . — — — . . . . . .
Bit Fi el Name Description
31:19 Reserved Reserved, the reset value must be ma
18 TRNG1MEN TRNG analog interface clock enabl e.
Set or cleared by software.
0: Di sable TRNG analog interface cl g
1: EnabbheralTBNGIi nterface clock
17 TRNG1IMSEL |TRNG 1M clock selection.

Set or cleared by software.

0: Select HSI oscillator as TRNG 1M

1: Select HSE oscillator as TRNG 1M
16 Reserved Reserved, the reset val ue must be mg
15:11 TRNG1MPRES TRNG 1M clock prescal er.

Software sets or clears these bits t
00000: Reserved

00001: TRNG 1M clock source divided
i nput cl ock

00010: TRNG 1M i vided
OOOIRNG 1M clock source divided by ¢

(¢}
o
(¢}
x
(2]
o
c
=
(¢}
D
o
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Bit Fi el Name Description
00100: TRNG 1M clock source divided
11111: TRNG 1M clock source divided
Notes: TRNG clock should be |l ess thda
10 Reserved Reserved, the meisrttaivmddi.e must be
9 UCDR30OOMSE UCDR 300M clock source selection
0: OSC300M
1: PLL VCO clock (288M)
8 USBXTALESS | USB external crystal oscillator sel g
0: USB has external crystal oscill at
1: USB without external crystal osc
7 UCDRIE UCDR enabl e
0: UCDR bypass
1: UCDR enabl e
6:0 Reserved Reserved, the reset value must be mdg
4315Ret enti on Domain Control Register (RCC.
Address offset 0x 34
Reset value: 0x0000 O0O0OO
31 16
15 , 14 13 12 11 10 9 8 7 6 5 4 , 3 2 , , 0
Reselrved LPII{‘SCTNT LepRsT [LPRART | LEEIM LP‘égNT LCDEN | MPRART I pTIMEN] Reserved LPUARTISEL[I:O] LPITIMSEL[ZI:O]
Bit Fi el Name Description
31:14 Reserved Reser vrealsett hwal ue must be maintained
13 LPRCNTRST |LPRCNT reset.
Set or cleared by software.
0: clear reset
1: Reset LPRCNT
12 LCDRST LCD reset.
Set or cleared by software.
0: clear reset
1: Reset LCD
11 LPUARTRST LPUART reset.
Set or cleared by software.
Ocl ear reset
1: Reset LPUART
10 LPTI MRST LPTI M reset.
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Bit Fi el Name Description

Set or cleared by software.

0: clear reset

1: Reset LPTI M
9 LPRCNTEN LPRCNT clock enabl e.

Set or cleared by software.

0: Di sabl e LPRCNT clock

1: Enabl e LPRCNT clock

8 LCDEN LCD clock enabl e.
Setcloeared by software.

0: Di sable LCD clock

1: Enable LCD clock

7 LPUARTEN LPUART c¢clock enabl e.

Set or cleared by software
0: Di sabl e LPUART cl ock

1: Enable LPUART clock

6 LPTI MEN LPTIM clock enabl e.

Set or cleared by software
0O: Disable LPTIM clock
l1Enable LPTIM clock

Reserved Reserved, the reset value must be mdg

4: 3 LPUARTSEL |LPUART clock source selection.
Set or cleared by software.
00: Select APB as input <clock
01: Select the system clock as the
10: Select HS8putlé&MHzk as
11: Select LSE as input clock

2:0 LPTI MSEL LPTIM clock source selection
Set or cleared by software.
000: select PCLK1 as input clock
001: Select LSI as input clock
010: Select HSI (16MHz) as input cl
011: Select LSE as input <clock
100:ec3elCOMP1 output as input <clock
101: Select COMP2 output as input cl
Ot her values: Configuration not all d
Noti ce:

When switching the c¢clock source fron
recommended to turn off COMP1/ 2 befqg

4316PLL a®ld EGonfiguration Register (RCC_PLL

Address offset: 0x40
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Reset val ue: Ox0000 0O0O0O

31 16
Reserved
15 2 1 0
T T T T T T Rld T T T T T T PLLSRC PLLHSI
eserve DIV PRE
™w ™
Bit Fi el Name Description
31: 2 Reserved Reserved, the reset value must be
1 PLLSRCDI V PLL clock source frequency divisio
0: No fdiewwiueinary
1: 2 frequency division
0 PLLHSIPRE HSIprescaler for PLL input

Set and cleared by software to divide HSI before PLL entry. This bit can be
written only when PLL is disabled.

0: HSI clock not divided

1: HSI clock divided by 2

4317SRAM Control/ Status Register (RCC_SRAM

Address offset: Ox 44
Reset val ue: Ox0000 0O0OO0O

31 16
' ' ' ' ' '  Rewned ' ' ' ' ' '
15 . . . . . . . 6 5 4 3 2 1 0
Reserved ERR2STS| pesix  |ERR2IEN|ERRISTS| KRR | ERRITEN
I I I I I I I I I re_wl rw w re_wl w rw
Bit Fi el Name Description
31:6 Reserved Reserved, the reset val ue must be
5 ERR2STS SRAM2 parity error status Dbit.
Software writes 1 to clear.
0: No parity error
1: There is a parity error
4 ERR2RSTEN SRAM2 parity error reset enabl e 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 g
2 ERR1STS SRAM1 parity error status bit.
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Bit Fi el Name Description
Software writes 1 to clear.
0O: no parity error
1There 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 ERR11 EN SRAM1 parity error interrupt enabl
0: Trigger an ietrorupps dédeeachegar
1: Not trigger an interrupt when a
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5 GPIO and AFIO

S1Summary

GPI O (Gener al purpose input/outputftyuncsigenenplbtpoupory
function |1 /0. Tbhe6dhiGpl ®©appwht shupre divided into 4
GPI O ports share pins with other alternate perdispher a
Each GPI O pin can be indepeindemtdlyt eromdt @gupendi @lse raal
the analog pins, other GPI O pins have high current ¢

GPI O ports have the following characteristics:
A Each GPI O port can be individually configured intc
E Input nfgl oat
E lmnug -ppl |
E Inputdopul |
E Analog function
E Opedr ai n outwpp/tol@wid @an Ibe configured
E Pushl | out pupt pamwthh pEwinl be configured
E Pushl | al ternatuwep/fdekn i oaan ame anfli gur ed

E Opedr ain alt eannda-uppu/lfdwiwint icam be configured

A Individual bit set or bit clear function
A Al I/ O supports external interrupt function
A Al I/ O supports-upbowrpewaeyg modé awakeg edge confi gl

E 16 EXTI can be used to awakel /up cfarno nb eStroepu2s endo daes,
E PA8/ PAO/PC13 can be used to wake up in Standby n

A Support softwale¢eefrematpomg |/ O

A Support GPI O Iock mechani sm, reset the |l ock state

Each |/ O porrnaromead camb ibter grriolgy, but t he -Bi/tO wabridts r (D
hawdér d-bont &yte access is not allowed). The figure be
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Figb6tRasic structure of |1/ 0O port
Output driver
Pushpull, opendrain or disabled
Voo
Write - J
Bltre's;'lsiﬁar Output data L» P-MOS
B register ]
< Read Output
Write control IJ
Alternate function output | r_ N-MOS
From onchip peripheral 1
Vss 1/0 Pin
Input driver
On/ O
< Read Input data @'
register
TTL Schmi
Alternate function input trigger
To on-chip peripheral
¢ Analog Input
521/ O function description
5211/ O mode configuration
The 1 /0O port mode can be configured through the
(x= A,Bh€,D)JO configurations in different operat:i
Tab3ld / O port configuration table
PMODE[ 1| POTYPE PUPD[ 1: 0] I/ O configurati on
0 0 0 Genepruaripaspuphl |
0 0 1 Genepruaripasmuhutplu-t p
0 1 0 Genepruaripaspugphuiplud & wn
o1 0 1 1 Reserved
1 0 0 Genepruarlpas@gp®m ai n
1 0 1 Genepruarlpas@pem ap ol p
1 1 0 Genepruarlpas@epem ap od 6 wn
1 1 1 Reserved
0 0 0 Al t er natpeugfhulnlict i on
0 0 1 Al t er natpeu gfhudplati p on
10 0 1 0 Al t er na tpeu gfhuHmpla-tl b on
0 1 1 Reserved
1 0 0 Al t ernatoepa@nmuaicn i on
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PMODE[ 1| POTYPE PUPD[ 1: 0] Il /O configuration
1 0 1 Al t er natoep efnuanjru-li po n
1 1 0 Al t er natoep anuasx d-di bown
1 1 1 Reserved
X 0 0 | nput fl oating
00 X 0 1 | n pouuli
X 1 0 I n poudl & 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 |/ O under different
Tab32d nput and output characteristics of differe
Featur e GPI O | GPI O Out Anal og alreEr
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
Config
Configura GPI O ou
out puts O when t h
OPEN DRAI N Di sabloutput dat Di sabl ed data i g
GPI1 O high GPI O h
when "1 i mpeda
when
Config
Configurahb GPI1 O ou
out put" "a,t when th
PUSH PULL MOL Disabl GPI O outop Di sabl ed data i g
when the o GPI O h
"1", the 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:
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Schmitt trigger input is activated

Whet her-uphangowiuldesi stors arecoofhngouatradi cepemnds h
regi ster

Out put buffer is disabled
The data appearing on the 1 /0O pin is sampled into
Get 1/ 0O status by read access to data register

Fi g62lenpuat if o gu/pp/updiublwin configurati on

Output driver

write N Bit setclear >
register Output data

register

Read/
Write

1/0 Pin
Input driver
On
@ Read Input data @'
register Vss Vs
TTL Schmi
trigger
52120ut put mode
When |/ O port is configured as output mode:
A Schmidt trigger input is activated
A Whetheruphangowiildesi stors are connected depends ¢
regi ster
A Outpuffer is activated
P Opedr ain 'mbdeon the out putMQS,t aanrde gtihset epri na cot ui tvpaut te
The " 1° port on the output data-MO8gi st el
never activated)
p Pughill mOdeon Bhea oegps tM@S,acatnidv aathees pN n out put s
"1l' on the out putMQdSat aa nrde gihset epri na ootuit vautt ess
A The data appearing on the 1/0 pin is sampled into
A Read access to i/rmOpwt adaitsa regi ster for |
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to the output data register

Fi g68@ut put mode configuration

gets

Output driver

Voo
. [ P-MOS
write Bit sefclear 4 |—|
register Output data Output
B register control |J
N Read/ I [~ N-MOS
Write 1
Pushpull or operdrainVss 1/0 Pin
Input driver
On
__Read Input data
N register
TTL Schmi

trigger

5213Al t ernat e

function mode

When the | /0O pattersatenfugoectédnasode:

A

b=

> >» >» >

Scnii dt trigger

Whet her t h-ep waandowmul Fesi stors are connected

GPI Ox _PUPD

nput is activated

register

t

depe

I n eapear n -poul Ipucsohnf i gurati on, the output buffer i

Si garilovetnput

buf-ifrerp ewiitphh erudll &

The data appearing on the 1 /0O pin is sampled

Read acces

S t o
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Figb4rl ternate function configuration

Output driver
Voo
Write
Bit sefclear
register Output data . L» P-MOS
register ]
< Read Output
Write control [
From onchip peripheral r__ N-MOS
Alternate function output
Pushpull, opendrain or disablg¢V'ss 1/0 Pin
Input driver
On
_ Read Input data
N register
TTL Schmi
Alternate function input trigger
To on-chip peripheral
5214Anal og mode
When the |/ O Port is'programmed as anal og mode
A Schmitt trigger input is disabled and output val
I/ O pin)
A Puutp andowmldesistors are disabled
A When readi nagretghies tienrp,utt hdeatvaal ue is ' 0
A Output buffer is disabl ed
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Fi gb65Hi gh i mpedance analog mode configuratio

Output driver

Wiite Bit sefclear
register Output data

_ register
N Read/
Write
Analog Output

From onchip peripheral

1/0 Pin
Input driver diode
Off
< Read Input data @'
register Vss
TTL Schmi
Analog Input trigger
To on-chip peripheral
522St atus after reset
During and after reset, the al tretr niast ec ofnufnicgtuiroemdigso nao

(GP1 Ox _PMODE. PMODPExBLt O}t h&tbk are sever al exceptional

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

b=

The defaudownnptt BPOTD pin

b=

After rNMDeJTAGwbeartdebugging system related pins by
up ofopml Imode

A PA15: JTDI -uipn momput pull
A PALATCKn i ngwtwnpumlolde
A PALBTMSn i npupt mpulel

A PBNJTRISA i nupt mopulel

E PBEJTDO k8 phapushutpurdipmpobwiout¢!l pwllevel)
A PCRAPCHEPCILS

E PC13~15 are three 1 0s in the LPR domain
ti me

, and t hi

Not 8t 4rt Debug mode, PB3 outputs high | evel by def &
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5231 ndi vbidtuadetting and bit clearing

By writing "1° to the bit to be changed in the " set
i ndividual bit operation of the data register (GPI O
written with "1 is set or cleared accordingloges and
not need interrupt disable, and is completed in a si
524External i1 na@ririume / wake

Al l ports hteer ext ecapabiil ity, which can be configu
configured in input mode.

525A1l ternate functi on

When the 1/ 0 port is configured in alternate funct
GPI Ox _AFH) patd tgpe regi ster (GPI @uiIPRPOTodP RO mém fmMug u r
programmedahbteéiommputaser, output is determined by the p

5251Cl ock output MCO

The microcontroller allows to ouftPA&) .t hRAZEI|Imwkt sh 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_LDBCTpRIN.sLSWHHN ibse df eotr)c,e dP Q!
is configured in external clock mode (RCC_LDCTRL
0sC32_ _OUT (PC15) can also be used for other pur pos

A I f LSE is not enabl ed, RTC timestdmp iasnnde wdlkelne @ C(1|
ti mestamp input (corresponding to register bit GF
floating mode, and enter the timestamp for the RTC

A I n standby mode, PC14/ PC1l5d awndoamat i cally becomes i

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

When PC13 is used as 1Th.eS8hR&ZpQ epri nf,o rp |sepaestcei friecfiesro ntbot g u
RTC pin, PC13 automadowmal mgdéeicom metsamdipyutmpdé,| ot her

Notlenn STOP2 mode, when the PC13, PpQulrdp,o0 saen d /POC 1f 50 rp ienxst
tri gua éuep , only rising edge triggering can be select
genegrualpose |/ O for extwmpnalonilytei sumpty tdigggenr i wale i
configured as aononRTC.-tem pwitvaa giemt f wsicdan detection or t
external. interrupts)

5253HSE/ LSE pins used as GPI O ports

OSC_I N and OSC_OUT of HSE are mapped to PD14 and PD:
96671
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LSE are mapapnedd PtCol 5P QGleds pecti vel y. If HSE or LSE is o

If HSE or LSE is on, the corresponding pin goes intoc

NotWwhen PD14 is externally pW®RILLEHBSEKEINgh wi &fet em swictcels
l ocked in HSE mode andpucrapnonsoet Rl Qus eldt answdsatw mbeenerseadlt @
entering STOP2 mode and then waking up

The crystal oscillator isdeonthgupéed aemases axtet o
OSC32 OUT can stildl be used as nor mal GPIl O.

5254J TAG/ SWD alternate function remapping
The SWRAG debug interface is enabled by default whe]

mapped RIoO tpheertG as shown in the following tabl e.
Alternate function GPIO port Remap
JTMS/SWDIO PA13 AFO
JTCK/SWCLK PA14 AF0
JTDI PA15 AFO
JTDO PB3 AFO
NJTRST PB4 AF0

I f you need to use its GPI O function donfngudebuggi b
the alternate remapping and debugging 1 /0O configura
bel ow.

Tab33@debug port i mage

SWD_JTAG I/Opin alloaation

Possible debug ports

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

Since the JTAG pin is directly connected to the int
clock termi realsjur eidt tmast the JTAG input pin cannot |
uncontrolled I /O lIlevels, the i-opUfplofwhns of JTAG are

A NJTRST: iwtpernal pull
A JTDI: indagrnal pul/l
A JTMS/ SWDI O: -imternal pul!l
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A JTKC/ SWCLK: iwtoevmnal pul |
5255ADC external trigger alternate function re
The external trigger source of injection conversion
remapping and debug 1 /O configuration register (AFIC
Tab34DC external trigger injection conversion alt:é
Alternate function ADC_ETRI=0 ADC_ETRI=1
ADC external trigger | ADC external trigger injectiononversion is connected| ADC external trigger injection conversion an
injection conversion EXTI (O - 15). TIM8_CH4 connection.
Tab35ADC external trigger regular conversion alter

Alternate function

ADC_ETRR =0

ADC_ETRR =1

ADC external trigger

rule conversion

ADC external triggeregularconversion is connected 1
EXTI (O - 15).

ADC external triggeregularconversion and
TIM8_TRGO connection.

525.6T I
5.25.6.1T |

M x
M1

alternate function

altemaotit @n

remapping

remapping

Tab36Il 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
PA6 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
52562T1 M2 alternate function remapping
Tab37r|1 M2 alternate function remapping
Alternate function Pin Remap
PAO AF5
TIM2_ETR
PA15 AF2
98671
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Alternate function Pin Remap

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

Tab38rl 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 al ternate 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
TIM5_CH2 PAl AF7
TIM5_CH3 PA2 AF6
TIM5_CH4 PA3 AF7
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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 nmraetnea pfpu megt i on

Tab31e3 PTI M alternate function remapping

Alternate function Pin Remap
PB5 AF2
LPTIM_IN1
PCO AFO
PB7 AF5
LPTIM_IN2
PC2 AF2
PB2 AF2
LPTIM_OUT
PC1 AFO
PB6 AF8
LPTIM_ETR
PC3 AFO

5258CAMNMI ternate function remapping
CAN signals can be mapped to port A and port B as sk

Tab3leAZAN alternate function remapping

Alternate function Pin Remap
PA1l AF1
CAN_RX
PB8 AF5
10/@B71
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Alternate function Pin Remap
PA12 AF1
CAN_TX
PB9 AFS
5259USARTx alternate function remapping
52591USARBAlternate function remapping

Tab31le8lSARTL1

alternate

function remapping

Alternate function Pin Remap
USART1_CTS PA11 AF4
USART1_RTS PA12 AF4

PA4 AF1

PA9 AF4
USARTL_TX

PB6 AFO

PB8 AFO

PA5 AF4
USART1_RX PA10 AF4

PB7 AFO
USART1_CK PA8 AF4

52592USARB2ternate function remapping

Tab3leB) SART 2

alternate

function remapping

Alternate function Pin Remap
PAO AF4
USART2_CTS PA15 AF6
PD3 AFO
PAl 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
PAl4 AF4
52593USAR&BBternate function remapping

Tab31leUSARTS

alternate

function remapping

Alternate function Pin Remap
USART3_CTS PB13 AF7
USART3_RTS PB14 AF7
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Alternate function Pin Remap
PB10 AFO
USART3_TX
PC10 AF5
PB11 AF5
USART3_RX
PC11 AF5
PB12 AF4
USART3_CK
PC12 AF5
52510 UARTaxl t ernate function remapping
52510lUART#4l t ernate function remapping

Tab31le8 ART4

alternate

function remapping

Alternate function Pin Remap
PBO AF6
PB14 AF6
UART4_TX
PC10 AF6
PD13 AF6
PB1 AF6
PB15 AF6
UART4_RX
PC11 AF6
PD12 AF6
525102UARTa&Sl t ernate function remapping

Tab31leUARTS

alternate

function remapping

Alternate function Pin Remap
PB4 AF6
UARTS5_TX PB8 AF6
PC12 AF6
PB5 AF7
UART5_RX PB9 AF6
PD2 AF6

52511LPUART

a l

ternate f

Tab320 PUART

uncti on

alternate

remapping

function remapping

Alternate function Pin Remap
LPUART_CTS PA6 AF4
PB13 AF4
PB1 AF7
PB12 AF2
LPUART_RTS
PB14 AF4
PD2 AFO
LPUART_TX PA1 AF6
10/871
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Alternate function Pin Remap
PA4 AF6
PB6 AF6
PB10 AF4
PC4 AF2
PC10 AFO
PAO AF6
PA3 AF6
PB7 AF6
LPUART_RX
PB11 AF4
PC5 AF2
PC11 AFO

2C alternate
525121 2@l t ernat e

Tab321 2C1 alternate

function remapping
function remapping

function r

emapping

Alternate function Pin Remap

PA4 AF7

PA15 AF7

PB6 AF1

12C1_SCL PB8 AF4

PCO AF7

PC4 AF7

PD13 AF7

PA5 AF7

PA14 AF7

PB7 AF1

12C1_SDA PB9 AF4

PC1 AF7

PC5 AF7

PD12 AF7

12C1_SMBA PB5 AF1
10371
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525122 2 @2 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

52513SP1 /1 2S alternate function remapping
5.25.13.1SPlal t ernate function remapping

Tab32e3ZPI1I 1 alternate function remapping

Alternate function Pin Remap
PA4 AFO
PA8 AF5
SPI1_I12S1_NSS_WS
PB6 AF4
PD7 AF6
PA5 AFO
PA10 AFO
SPI1_12S1_SCK_CK
PB3 AF1
PD4 AF5
PAO AFO
PA6 AFO
SPI1_12S1_MISO_MCK
PB4 AF1
PD5 AF5
PA7 AFO
SPI1_12S1_MOSI_SD PB5 AFO
PD6 AF5
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5251325 P11 2/al2tSe2r nat e function remapping

Tab32e£P1 2/ 1 2S2 alternate function remapping

Alternate function Pin Remap
PA13 AF5
PA15 AF1
SPI2_12S2_NSS_WS
PB12 AFO
PC6 AF5
PA10 AF5
PB6 AF5
SPI2_12S2_SCK_CK PB13 AFO
PC7 AF5
PD12 AF5
PA1l1l AFO
SPI2_12S2_MISO_MCK PB14 AFO
PC8 AF5
PA12 AFO
SPI2_12S2_MOSI_SD PB15 AFO
PC9 AF5

52514COMR I ternate function remapping
525141COMP1 alternate function remapping

Tab328OMP1 alternate function remapping

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

525142COMP2 alternate function remapping

Tab9228COMP2 alternate function remapping

Alternate function Pin Remap
PA2 AF7
PAG6 AF7
PA7 AF7
COMP2_0OUT

PA12 AF7
PAl4 AF8
PB9 AF7
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Tab322EVENTOUT

functi on

alternate

remapping

functi on
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remapping

Alternate function Pin Remap
PAO~PA13 AF3
PA15 AF3
PBO~PB15 AF3
EVENTOUT PCO~PC7 AF3
PC9~PC13 AF3
PD2 AF3
PD12~PD13 AF3
52516RTC al ternate function remapping
Tab322RTG&Gl ternate function remapping
Alternate function Pin Remap
RTC_REFIN PB15 AF9
52517LCD alternate function remapping
Tab329 Cal ternate function remapping
Alternate function Pin Remap
COMO PA8 AF10
COoM1 PA9 AF10
COM2 PA10 AF10
coM3 PA15 AF11
PB9 AF10
COMAY PD4Y AF10
PC1@Y AF10
COMSY PD3Y AF10
PC11Y AF10
J—" PD&Y AF10
PC12V AF10
COMTY PD7V AF10
PDXD AF10
SEGO~SEG2 PA1~PA3 AF10
SEG3~SEG4 PAG6~PA7 AF10
SEG5~SEG6 PBO~PB1 AF10
SEG7~SEG9 PB3~PB5 AF10
SEG10~SEG15 PB10~PB15 AF10
SEG16 PB8 AF10
SEG17 PA15 AF10
SEG18~SEG27 PCO~PC9 AF10
SEG28~SEG30 PC10~-PC1® AF10
10/671
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Alternate function Pin Remap
PD4~PD6&Y AF10
SEGaD PD2Y AF10
PD7Y AF10
SEG32~SEGS33 PDO~PD1 AF10
SEG34 PD3 AF10
SEG35 PC13 AF10
SEG36~SEG39 PD8~PD11 AF10
SEGA0-SEGHY PD4~PD6&" AF10
PC10~PC1® AF10
SEG4® PD7Y AF10
PD2D AF10
1. Due to the di fference of t he chip version, t h
SEG40~SEG43 are different. | tc hcaarna cht edbrij tuodfg @tdreeaic8t ot lo & |
the chip silk screen:
Tab33@L CD pin mapping function distinction
Pin name Version B Version C/Version D
COM4 PD4 PC10
COM5 PD5 PC11
COM6 PD6 PC12
COM? PD7 PD2
SEG28 PC10 PD4
SEG29 PC11 PD5
SEG30 PC12 PD6
SEG31 PD2 PD7
SEG40 PD4 PC10
SEG41 PD5 PC11
SEG42 PD6 PC12
SEG43 PD7 PD2

5261 / O configuration of peripherals

Tab33ADC/ DAC

ADC/DAC pin GPIO configuration
ADC Analog mode
DAC Analog mode

10/871

NSING Technologies Pte. Ltd.

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



g

" v NSING
4 nsiLec®m. sg
Tab33eZd 1l M1/ TI M8
TIM1/TIM8 pin configuration PAD configuration mode
Input capture channel x Input floatin
TIM1/8_CHx P P P 9
Output channel 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
Tab93ex | M2/ 3/ 4/ 5/ 9
TIM2/3/4/5/9 pin configuration PAD configuration mode
Input capture channel x Input floating
TIM2/3/4/5/9_CHx
Output channel x Pushpull alternate output
TIM2/3/4/5/9_ETR External trigger clock input Input floating

Tab334L PTI M

LPTIM pin PAD configuration mode
LPTIM_INX Input floating
LPTIM_OUT Pushpull alternate output
LPTIM_ETR Input floating
Tab33ex AN
CAN pin GPIO configuration
CAN_TX Pushpull alternate output
CAN_RX Input floating or input putup
Tab33e8JSART
USART pin configuration GPIO configuration
USARTX_TX full duplex transmissions Pushpull alternate output
Half duplex synchronous mode Pushpull alternate output pull-up
USARTX_RX full duplex transmissions Input pultup
Half duplex synchronous mode Unused, can be used as general I/0
USARTx_CK Synchronous mode Pushpull alternate output
USARTX_RTS Hardwareflow control Pushpull alternate output
USARTx_CTS Hardware flow control Input floating or input putup

Tab33UART

USAR pin configuration GPIO configuration
full duplex transmissions Pushpull alternate output
UARTx_TX
Half duplex synchronous mode Pushpull alternate output pull-up
full duplex transmissions Input pultu
UARTxX_RX P Pt PP
Half duplex synchronous mode Unused, can be used as general I/O
1071
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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
Tab939 2C
12C pin configuration GPIO configuration
12Cx_SCL I12C clock Opendrain alternate output
12Cx_SDA 12C data Opendrain alternateutput
12Cx_SMBA SMBA data Pushpull alternate output
Tab34e® Pl 2 S
SPHI2S pin configuration GPIO configuration

SPIx_I2Sx_MOSI_SD

Master mode

Pushpull alternate output

Slave mode

Input floating orinput pulkup or puskpull
alternate output

SPIx_I2Sx_MISO_MCK

Master mode

Input floating or input putup or puskpull
alternate output

Slave mode

Pushpull alternate output

SPIx_I2Sx_NSS_WS

Master mode

Pushpull alternate output

Slave mode

Pushpull alternate output

SPIx_I2Sx_SCK_CK

Master mode

Pushpull alternate output

Slave mode

Pushpull alternate output

Tab34eUSB

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

Tab34e2 TAG/ SWD

JTAG/SWD pin configuration GPIO configuration
JTMS/SWDIO Input pultup Pushpull alternate output pull-up
JTCK/SWCLK Pull-down output Pushpull alternate output pull-up
JTDI Input pultup Pushpull alternate output pull-up
JTDO Output Pushpull alternate output
NJTRST Input pultup Pushpull alternate output pull-up
Tab34edt her
pin Alternate function GPIO configuration
EVENT_OUT EVENT OUT Pushpull alternate output
COMPx_OUT COMP Pushpull alternate output
1071
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pin Alternate function GPIO configuration
MCO clock output Pushpull alternate output
LCD_COMx LCD commonoutput Analog mode
LCD_SEGx LCD segment output Analog mode
Input floating or input putup or input puH
EXTI Input Line External interrupt input P 9 Pt PLILP putp
down
527GP1 O |l ocking mechani sm
The | ocking mechanism is used atcoc ifdreenetzael tchhea nlg/eG .c oWihf
procedure is performed on a port bit, the confthgurat

port configuration |l ock register GPI Ox_PLOCK.

A PLOCKK, that is, GPI Ox_@®LO€CK {Hé&] ¢ o-bredtwmwdseld] u(@emdt gh
is also a must). After that, it becomes 0 only if
can only be modified at GPI Ox_PLOCK. PLOCKK=0.

>

The | ock sequence to set ->GRWOOwl POOWKI| PLOEGKK abhii td, o)
or 0) in GPI Ox_PLOCK.PLOCK [15:0] does not <change
bit will not be set if the value in GPI Ox_PLOCK. Pl

A As |l ong asCIKGPRIOQGCKHHKH =00 and GPI Ox_PLOCK. PLOCKx=0 or
function bits can be modified. When GPI Ox_PLOCK. I
corresponding configuration and alternaté=0Ducani bk
modi fied.

A Only when GPI Ox_PLOCK. PLOCKK=1 and GPI Ox_PLOCK. PLC
to GPI Ox_PLOCK. PLOCK[x] =1 are |l ocked and can not &

>

I f the | ock sequence operat* om0 g OWr ommgj nt hemtiet tr
agai n.

53 GPI1 O register

These peripheral regbst ewsrtheast be operated as 32

531GP1 O register overview

GPlI OA baséx40@0@:r@83G60

GPl1 OB base address: 0x40010CO00
GPl1 OC base address: 0x40011000
GPlI OD base4@@dr£66: O0x
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0dSs
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[o:Tloadnd

0did

0dod
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1d0d

008d

cds

€ds

[o:Tltadnd

cald

2daod

1049d

[o:Tlosa

€daid

€d0d

20dd

AFSELO[3:0]
AFSEL8[3:0]

€04d

[o:Tltsa

12=8)
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¥aod
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64S

[o:Tlvadnd

8did
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6did

64d0d

804d

0TS

TTdS

[o:Tlsadnd

oTaid

pTAOd

609d

[o:Tlvsa

r1daid

[[1Taod

0104ad

AFSEL2[3:0]
AFSEL10[3:0]

IT1o49d

[o:Tlssa

CTdS

€TdS
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c1ald
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r1ald

rTaod

€104ad

[o:Tlesa

AFSEL3[3:0]

STAld

GTAO0d

[r1odd

AFSEL11[3:0]

STOdd

[o'Tlzsa

[o:Tlsadnd

[o:Tleadnd

[o:Tlotadnd

[o:TlTTadNnd

Reserved

[o:Tletadnd

[o:TleTadnd

[o:Tlvtadnd

[o:TlsTadnd

Reserved

Reserved

AFSEL4[3:0]
AFSEL12[3:0]

AFSEL5[3:0]
AFSEL13[3:0]

Reserved

AFSEL6[3:0]
AFSEL14[3:0]

1

AFSEL7[3:0]
1

AFSEL15[3:0]

1

[o:Tlgsa

[o:Tlesa

[o:Tlotsa

[o:TlTTSa

[o:Tletsa

[o:TleTsa

[o:TlvTsa

[o:TlsTsa

Reset Value

GPIOX_SR

Reset Value

GPIOx_PUPD

B
C

X
X

ResetValu

GPIOx_PID

Reset Value

GPIOx_POD

Reset Value

ACD [1
x=B
B,CD |1

X=,
X=

GPIOx_AFL
GPIOx_AFH

Reset Valu
Reset Valu

GPIOx_PBC

Reset Value

GPIOX_DS
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Offset Register S%%ﬁ&ﬁ”&ﬁm‘ﬁaﬁQﬂuﬁﬂﬁ‘ﬁﬁa‘amwv\wmvmmﬂo

ResetValue oj1/0(2f0j2yj02f0j12y0f2(0f2fo0f12|j0f12|j0f12jof1|jo0of1|jo0of1|j0|1j0|1|0]12
532GP1 O mode description register (GPI Ox_P
Addss: O0x00

Reset OX#&ABKkK&:? FERPXFFFF ¥EBBXFFFF ¥FEEGXFFFF >FPBC

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PMODIIZIS[I:O] PMOD]:I14[1:0] PMODIIEB[I:O] PMOD]:IIZ[I:O] PMOD]IEII[I:O] PMODI:IIO[I:O] PMODIE9[1:0] PMODIE8[1:0]
15rwl4 13TW12 llrw10 9rw8 7rw6 Srw4 3rw2 lrWO
PMODIE7[1:0] PMODIEG[I:O] PMODIES[I:O] PMODIE4[1:0] PMODIE3[1:0] PMODIEZ[I:O] PMODIEI[I:O] PMODIEO[I:O]
- ™ - ~ - o - o
Bit field |Name Description
31:30 PMODEy[ 1Mode bits f0@nb5port x (y =
29:28 OOl:nput mode
27:26 01: General output mode
25: 24 10: Alternate function mode
23:22 11: Analog function mode (state afte
21: 20
19:18
17:16
15: 14
13:12
11:10
9: 8
7:6
5: 4
3:2
1:0
533GP1 O type definition (GPIOx_POTYPE)
Address: 0x014
Reset OX®I00&:xG0&A0B, C, D
31 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
POTI15 POT14 POT13 POT12 POT11 POT10 POT9 POT8 POT7 POT6 POT5 POT4 POT3 POT2 POT1 POTO
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
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Bit field |Name Description
31:16 Reserved Reserved t Beseet value must be maintained
15:0 POTy Out put mode biO€d5fhor port x (y =
0: Out puwtl Ilpumphde (state after reset)
1: Out gutaimpenode
534GPI O port slew rate configuration regis
Address: 0x08
Reset OX®I00&: xFHxFB,"C, D
31 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SR15 SR14 SR13 SR12 SR11 SR10 SR9 SR8 SR7 SR6 SRS SR4 SR3 SR2 SR1 SRO
™ ™w ™w ™ ™ ™w ™w ™ ™ ™w ™w ™ ™ ™w ™w ™w
Bit field |Name Description
31:16 Reserved Reservedt he reset value must be maint ai
15:0 SRy Toggle rate configurathiédd)bits y for
These bits can onl-lyi tbewagredd. or writt
0x Fast slew rate
1x Slow slewrate

535GP1 O -pp/ pduwlwn

description

regi ster

( GPI C

Addr es s 0O0x0C

Reset Ox&® 4@ @& :x &T000x

0000 xGBO0Ox 0000 xGTWOOXx 0000 xEWO 2

31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
PUPDIIS[I:O] PUPDI14[1:O] PUPDI13[I:0] PUPDI12[1:0] PUPDlll[lz(]] PUPDIIO[lz(]] PUPDI9[1:0] PUPDI8[1:0]
ISrwl4 131’W]2 llrwlo 91’W8 7FW6 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]

r; v rLV o - v - v

Bit field |Name Description

31:30 PUPDy[ 1)iMode bits f0@&n5port x (y =

29:28 00: No pultup, pultdown

27:26 01: Pultup

25: 24 10: Pultdown

23:22 11: Reserved

21: 20

19:18
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Bit

field

Na me

Description

17:
15:
13:
11:
9:

P w o N

o N A OO

16
14
12
10

53.6GP I

@)

dat a

I nput

Addr es s 0Ox10

Reset OX®I00® :xERAQ®B, C, D

regi ster

(

GPI Ox _PI D)

T T T T T T T T T T
Reserved

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PIDI5S | PIDI4 | PIDI3 | PIDI2 | PIDI1 | PIDIO | PID9 | PID§ | PID7 | PID6 | PID5S | PID4 | PID3 | PID2 | PIDI | PIDO
T T T T T T T T T T T T T T T T
Bit field |Name Description
31:16 Reserved Reservedt he reset value must be maintai
15:0 Pl Dy Port inpoOoel8ata (y =
These bits are reaghly and can only be read in the form ofldiéwords, and the real
value is the state of the corresponding I/O port.
537GP1 O out put (d@RlaOx eRODB)t er
Address: 0x14

Reset OX®&I00&®:xGFAQ®, C, D

T T T T T T T T T T T T T
Reserved
1 1 1 1 1 1 1 1 1 1 1 1 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
POD15 | POD14 | POD13 | PODI12 | PODI1 POD10 POD9 PODS POD7 POD6 POD5 POD4 POD3 POD2 POD1 PODO
™w ™w ™ ™ ™w ™w ™w ™ ™ ™w ™w ™ ™ ™w ™w ™
Bit field |Name Description
31:16 Reserved Reservedt he reset val ue must be maint ai
15:0 PODy Port out pOuétlbdata (y =
These bits can onl-lyi tbewaogredad. oF o wre@dlt
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Bit field |Name Description
the corresponding POD bits can be 1in
538GPI O bit set/clear register (GPI Ox_PBSC
Address: 0x18
Reset Ox®l0D0&®:xEAQ®B, C, D
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PBCI5 | PBCI4 | PBCI3 | PBCI2 | PBCIl | PBCl0 | PBC9 | PBC8 | PBC7 | PBC6 | PBCS | PBC4 | PBC3 | PBC2 | PBCI | PBCO
514131 o 10 s s 7 & 5 4 3 2 1
PBSI5 | PBSI4 | PBSI3 | PBSI2 | PBSIl | PBSI0O | PBS9 | PBS§ | PBS7 | PBS6 | PBS5 | PBS4 | PBS3 | PBS2 | PBSI | 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& 1pho)r t
These bits can only be written and ¢
0: Does not af fRaDybitthe correspondi ng
1: Cl ear t heODghoirtr etspothdi ng
Note: if the cPRBSyarRBEYRnm ki rsgtbiatts tRBRy
bit works.
15:0 PBSy Set bi tGPOx(oyfO éplo5r)t
These bits can only be written and d
0: Does not affRADybitthe corresponding
1: Set theP@Dybirtestp@ndi ng
539GPI ©onfiguration | ock register (GPI Ox_P
Addr@sEsC
Reset OXx®00&:xGEAQ®, C, D
31 17 16
Reserved PLOCKK
™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
™w ™w ™ ™ ™w ™w ™w ™ ™w ™w ™w ™ ™ ™w ™w ™
Bit field |Name Description
31:17 Reserved Reservedt he reset val ue must be maintai
16 PLOCKK Lock key. This bit can bemaciafdi ed kkyn
write sequence.
0: Port configuration | ock key is ad
1: The port configuration | ock key i
11/% 71
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Bit field |Name Description
|l ocked before the next system reset.
Wr i te wWiOi>t evr >t @ ecRdr €ad 1
The |l ast reading can be omitted, but
been activated.
Note: the value of PLOCK[15:0] canngd
|l ock key is opeopeedti Amykewyr ovr iitmnt
the key.
15:0 PLOCKYy Configuration |l ockOé&l1l5%5)y of port GPI
These bits are readable and writabl e
0.
0: Do not |l ock the configuration of
l1Lock the configuration of the port
5310GP1 O alternate function | ow register

Addr@»s3a0
Reset OX&IFFe&: ¥FAFCORFFFO xOFB F

31 28 27 24 23

20 19 16

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

AFSEL4[3:0]

™ ™ ™

™

AFSEL3[3:0] AFSEL2[3:0] AFSELI[3:0]
1 1 1

AFSEL0[3:0]
1

™ ™ ™

™

—

ield |Name Description

f

8 AFSELY[ 3 Al t er natceo nffuingeutriaotni
4 000BFO

0 0O00AF1

6 0018F2

2 0O01AF3

010B8F4

010AFS5

0118F6

11AF7

00BF8

0O0AFO9

01B8F10

0O1AF11

108F12

10AF13

1178F14

11TAF1(5No alternate

P 01 © W N -
O P N NN

W N PP P NN O

R N = = = T = = = o)

on bitd7y for por

function)
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5311 GPI1 O alternateefusterof GRI kR _AFH)

Addr@»ssz4
Reset OX®I000O&E: xFFAFAFFX FFFF X+B,FC, D

31 28 27 24 23 20 19 16

AFSELI15[3:0] AFSEL14[3:0] AFSELI13[3:0] AFSEL12[3:0]

™ ™ ™ ™

AFSEL11[3:0] AFSEL10[3:0] AFSEL9[3:0] AFSELS[3:0]

™ ™ ™ ™

Bit field |Name Description
31:28 AFSELY[ 3 Alternate function confy BBrl'edbti on bi {
27:24 000AFO
23:20 O0O0AF1
19:16 0018F2
15:12 0O01AF3
11: 8 010B8F4
7: 4 010AFS5
3:0 011BF6
O11AF7
1008F8
100AF9
1018F10
101AF11
110B8F12
110AF13
1118F14
111AF1(5No alternate function)

5312GP1 O bit clear register (GPI Ox_PBC)

Addr@»s38
Reset OX®I00® :xEFAQ®B, C, D

31 16
T T T T T T T T T T T T T T T
Reserved
L L L L L L L L L L L L L L L
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PBC15 | PBCl14 | PBCI3 | PBCI2 | PBClIl | PBCI0 PBC9 PBC8 PBC7 PBC6 PBC5 PBC4 PBC3 PBC2 PBCI1 PBCO
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Bit field |Name Description
31:16 Reserved Reserved t he reset value must be mainta
15:0 PBCy Clear bit y of port GPI Ox (y = 0...1
These bits can only be written and d
0: Does not affect the corresponding
1: Clear thecorresponding PODy bit to 0
5313GP1 O driver strength configuration

Addr@»saC

Reset OxdbE56&6:x5RA58, C, D
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DSlSI[I:O] DSIA;[I:O] DSISI[I:O] DSIZI[l:O] DSlll[1:0] 0516[1:0] DS9I[1:0] DSSI[I:O]
15rwl4 13TW12 11rw10 9rw8 7"“’6 Srw4 3rw2 1rWO
DS7I[l:O] DS6I[1:0] DSSI[I:O] DS4I[1:0] DS3I[1:O] Dszl[1:0] DSll[l:O] Dsol[1:0]

r; ~ - ~ - o - o

Bit field |Name Description

31:30 DSy[ 1: 0] Port GPI Ox drive capaboiéllist)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

541AFIOr egi ster overview

AFl O base

addr es s

0x40010000
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Tab94eAFIOr egi ster overview
ore| regser [d]8[2]|8|5[8|8]x][=|a|x][=]a]a]5]a]a]z]a]a]=|a]o]| ||| ]]~] o
5) S
[ O o o, 0,
2126l E E &
AFIO_RMP_CFG o I el B o m
000h Reserved 2139 g = _|
< | < < ;
w i
Reset Value 0 0 0 0 0 ‘ 0 0 ‘ 0 0 ‘O 0 ‘0
=) =) =) =)
= S o =] = k] =
AFIO_EXTI_CFG1 2 g S o = g S
004h Reserved > o > o > i >
w o) w o) L o) w
['4 o ©
Reset Value 0|0 0|0 0|0 0|0
S S =) =)
= | 8 | g | 8| & |8 |%
AFIO_EXTI_CFG2 ~ > © > [T} s =
008h Reserved & 2 & 2 & 2 &
w o) w o] w [o) w
['4 o ©
Reset Value o|o0 of|o0 0|0 0|0
S S =5 15
5- o % o =} - f=h
AFIO_EXTI_CFG3 = g = g 2 2 2
00Ch Reserved v @ 5 2 1% 2 1%
w ) w o) w ] w
o 14 ['q
Reset Value o0 0O o|O0 0|0
S S =) =)
= - = = - =
AFIO_EXTI_CFG4 ] g 3 ks 9 g g
010h Reserved v 2 5 @ £ 2 £
w & w & w & w
Reset Value 0 ‘ 0 0|0 0 ‘ 0 0 ‘O
542AF1 O mapping configuration control
Addr ess 0x00
Resatlt ueg: 0x0000 OOOO
31 16
T T T T T T T T T T T T T
Reserved
1 1 1 1 1 1 1 1 1 1 1 1 1
15 12 11 10 9 8 7 4 3 0
T T T ADC ADC T T T T T
. Rcsclrvcd . SPI1_NSS[SPI2_NSS _ETRI _ETRR . EXTIfEITRI[3:O] . EXTIfETRRB:O] .
™ ™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 ymshmode)
0: NSSis in a highmpedance state when idle
1: NSS is higlwhen idle
10 SPlI 2 _NSS NSS mode selection bit of SP12 (NSS is configured in AFIO ymshmode)
0: NSSis in a higmpedance state when idle
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Bit field|Name Description
1: NSS is high when idle
9 ADC_ETRI ADC injection conversion external trigger remapping
This bit can be set 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 EXTUKP
1: ADC injection conversion external trigger is connected to TIH84.
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 conneq
to the ADCr e g ednwersion external trigger.
0: ADCr e g ednwersion external trigger is connected to EXFLE)
1: ADCr e g gdnwension external trigger is connected to TIM8_TAGO
7: 4 EXTI _ETRI[[Sel ect interrupt |line injection to
3: EXTI _ETRR[ Sel ect ientreergrudpatr Ition convert exter:
543AF1 O external interrupt configuration
Addr@»sGs4
Reset value: 0x0000 O0O0O0O
31 16
15 14 13 12 11 10 9 8 7 6 5 4 3 1 0
Rcsc:rvcd EXTI37(I3FG[ 1:0] Rcsf:rvcd EXTI27(I?FG[ 1:0] Rcsc:rvcd EXTI lféFG[ 1:0] Rcsc:rvcd EXTIOféFG[ 1:0]
Bit field|Name Description
31:14 Reserved | Reserred t he reset val ue must be maint
13:12 EXTI 3[1: (00PA3 pin
01PB3 pin
10PC3 pin
117PD3 pin
11: 10 Reserved | Reserred t he reset val ue must be maint
9: 8 EXTI 2[1: (00PA2 pin
01PB2 pin
10PC2 pin
117PD2 pin
7: Reserved|Reserved the resemavataenedst be
5: 4 EXTI1[1: (00PA1 pin
01PB1 pin
10PC1 pin
117PD1 pin
3:2 Reserved|Reserved the reset value must be maint
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Bit field]|Name Description
1:0 EXTIO[1: (00PAO pin
01PBO pin
10PCO pin
11PDO pin
544AF1 O externadnfiingematuipan register 2(AFI
Addr ess: 0x 08
Reset value: 0O0x0000 O0OOO
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 EXTIS_CFG[1:0] Reserved EXTI4_CFG[1:0]
™w ™w ™w ™
Bit field]|Name Description
31:14 Reserved|Reserved the reset value must be maint
13:12 EXTI 7[1: (0O0OPA7 pin
01PB7 pin
10PC7 pin
117PD7 pin
11: 10 Reserved | Reserred t he reset val ue must be maint
9: 8 EXTI 6[1: (0O0OPA6 pin
01PB6 pin
10PC6 pin
117PD6 pin
7 Reserved | Reserred t he reset val ue must be maint
5: 4 EXTI5[1: (00PA5 pin
01PB5 pin
10PC5 pin
117PD5 pin
3:2 Reserved |Reserred t he reset val ue must be maint
1:0 EXTI 4[1: (00PA4 pin
01PB4 pin
10PC4 pin
117PD4 pin
545AF1 O external interrupt configuration
Addr ess: 0O0x0C
Reset value: 0O0x0000 O0OOO
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31 16
T T T T T T T T T T T T T T T
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
T T T T T T T T
Reserved EXTI11_CFG[1:0] Reserved EXTI10_CFG[1:0] Reserved EXTI9_CFG[1:0] Reserved EXTI8 CFG[1:0]
1 1 1 1 1 1 1 1
™w ™w ™w ™
Bifti el d Na me Description
31:14 Reserved|Reserved the reset value must be maint
13:12 EXTI 11[1{00PA11 pin

01PB11 pin
10PC11 pin
117PD11 pin

11:10 Reserved|Reserred the reset value must be maint
9:8 EXTI 10[ 1{00PA10 pin
01PB10 pin
10PC10 pin
11PD10 pin

7:6 Reserved|Reserved the reset value must be maint
5: 4 EXTI9[1: (00PA9 pin
01PB9 pin
10PC9 pin
117PD9 pin

3:2 Reserved | Reserred t he reset val ue must be maint
1:0 EXTI 8[1: (0O0OPA8 pin
01PB8 pin
10PC8 pin
117PD8 pin

546AF1 O external i1interrupt configuration

Addr es s Ox10
Reset value: 0O0x0000 O0O0OOO

31 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved EXTI15_CFG[1:0] Reserved EXTI14_CFG[1:0] Reserved EXTI13_CFG[1:0] Reserved EXTI12_CFG[1:0]
™w ™w ™w ™
Bit field]|Name Description
31:14 Reserved|Reserved t he reskd mail uteaimued .
13:12 EXTI 15[ 1J00PA15 pin
12/371
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Bit field]|Name Description
01PB15 pin
10PC15 pin
11PD15 pin
11:10 Reserved|Reserved the reset value must be maint
9:8 EXTI 14[ 1{00PA14 pin
01PB14 pin
10PC14 pin
11PD14 pin
Reserved|Reserved the reset value must be maint
D4 EXTI 13[1]00PA13 pin
01PB13 pin
10PC13 pin
117PD13 pin
3:2 Reserved|Reserved the reset value must be maint
1:0 EXTI 12[1{00PA12 pin
01PB12 pin
10PC12 pin
117PD12 pin
12/371
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6 Interrupts and events

6INested vector interrupt register

Features

A 66 maskable interrupt -M4hannnteelrsr u(petx clliundeisnygg 16 Cor t €
A 16 programmabl e phiitoriintyer rewpetl spr(iusr intgy )4;

A Lowatency exceptidbinnand interrupt han

A Power management control;

A I mplementation of system control regi sters;

The nested vector interrupt Controller (NVIC) ts cloc
processing and efficient epsrtoecde svsd mtgoro fi nlitaetrer uiprtt ecrornt
including core exceptions.

611SysTick calibration value register

The system tick calibration value is fixed at 13500
value of HCLIKéBgrernans its megener at ed.

612l nterrupt and exception vectors

Tab6tl&’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 security system (CSS) is connected 0x0000_0008
NMI vector.
- -1 Fixed HardFault All types of errors (fault) 0x0000_000C
- 0 Settable MemManage Memory management 0x0000_0010
_ 1 — el Prefetchmeans failure. Memory acce 0X0000_0014
failed
- 2 Settable UsageFault Undefined instruction or illegal statu 0x0000_0018

0x0000_001C
~0x0000_002B

- - - - Reserved

System services invoked by SWI

- 3 Settable SVCall : . 0x0000_002C
directives
- 4 Settable DebugMonitor Debug monitor 0x0000_0030
- - - - Reserved 0x0000_0034
121671
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Position| Priority | Priority type Name Description Address

- 5 Settable PendSV System services that can be suspen 0x0000_0038
- Settable SysTick System tick timer 0x0000_003C
0 Settable WWDG Window timer interrupt 0x0000_0040
1 8 S PVD Power supply voltage detection (PVI OX0000 0044

interrupt connected to EXTI line 16 -
2 9 Settable RTC_TAMPER_STAMP RTC timestamp interrupt connected 0x0000_0048

- - EXTIl line 19 -
3 10 Settable RTC_WKUP Realtime clock (RTC) wake up interr 0x0000_004C

- connected to EXTI line 20 -
4 11 Settable FLASH Flash global interrupt 0x0000_0050
5 12 Settable RCC Reset and clock control (RCC) interr 0x0000_0054
6 13 Settable EXTIO EXTI line O interrupt 0x0000_0058
7 14 Settable EXTI1 EXTI line 1interrupt 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 global interrupt 0x0000_007C
16 23 Settable The DMA channel 6 DMA channel 6 global interrupt 0x0000_0080
17 24 Settable The DMA channel 7 DMA channel 7 global interrupt 0x0000_0084
18 25 Settable The DMA channeB 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
- 29 Settable COMP COMP1/COMPZ2 interrupt connected 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
26 33 Settable TIM1_TRG_COM ML trigger-s and communication 0x0000_00AS8
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
30 37 Settable TIM4 TIM4 global interrupt 0x0000_00B8
31 38 Settable 12C1_EV I2C1 event interrupt 0x0000_00BC
32 39 Settable 12C1_ER I2C1 error interrupt 0x0000_00CO0
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Position| Priority | Priority type Name Description Address
33 40 Settable 12C2_EV I12C2 event interrupt 0x0000_00C4
34 41 Settable 12C2_ER I12C2 error interrupt 0x0000_00C8
35 42 Settable SPI1 SPI1 global interrupt 0x0000_00CC
36 43 Settable SPI2 SPI2 global interrupt 0x0000_00DO0
37 44 Settable USART1 USART1 global interrupt 0x0000_00D4
38 45 Settable USART2 USART?2 global interrupt 0x0000_00D8
39 46 Settable USART3 USARTS3 global interrupt 0x0000_00DC
40 a7 Settable EXTI15_10 EXTI line [15:10] interrupt 0x0000_00EO
RTC alarm interrupt connected to EX
41 48 Settable RTC Alarm ] 0x0000_0O0E4
line 18
USB wake up failurénterrupt connecte
42 49 Settable USBWKUP 0x0000_0O0E8
to EXTl line 17
43 50 Settable TIM8_BRK TIM8 brake failure 0x0000_0CEC
44 51 Settable TIM8_UP TIM8 update interrupt 0x0000_00F0
TIM8 triggers and communication
45 52 Settable TIM8_TRG_COM . 0x0000_00F4
interrupt
46 53 Settable TIM8_CC TIM8 capture comparison interrupt 0x0000_00F8
47 54 Settable UART4 UART4 global interrupt 0x0000_0O0FC
48 55 Settable UARTS5 UARTS global interrupt 0x0000_0100
49 56 Settable LPUART LPUART global interrupt 0x0000_0104
50 57 Settable TIM5 TIMS5 global interrupt 0x0000_0108
51 58 Settable TIM6 TIM6 global interrupt 0x0000_0118
52 59 Settable TIM7 TIM7 global interrupt 0x0000_011C
53 60 Settable CAN_TX CAN send interrupt 0x0000_0120
54 61 Settable CAN_RXO CAN receives 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
LPUART wake up interrupt connecte
57 64 Settable LPUART_WKUP 0x0000_0130
to EXTI line 23
LPTIM wakeup interrupt connected t
58 65 Settable LPTIM_WKUP 0x0000_0134
EXTI line 24
LCD global interrupt connected to
59 66 Settable LCD 0x0000_0138
EXTI line 26
60 67 Settable SAC SAC global interrupt 0x0000_013C
61 68 Settable MMU MMU golbal interrupt 0x0000_0140
62 69 Settable Reserved Reserved 0x0000_0144
63 70 Settable RAMC_PERR RAM verification error interrupt 0x0000_0148
64 71 Settable TIM9 TIM9 global interrupt 0x0000_014C
65 72 Settable UCDR UCDR error interrupt 0x0000_0150
12671
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6.2Ext er nal I nterrupt/ event controll er

6211l ntroducti on

The external interrupt/ event controller contains 27
i nput Il ine can be independently configured with pul
ri sdgg, efallingdgege wbi cdouohheal so be independently
state Iine in the pending register can be cleared by

6.22Mai n features

The mai noff eEaXtTur ecsontrol |l er are as foll ows
A Suppdgdaftz2ware interrupt/ event requests.
A Ilnterrupts/events corresponding to each input | ine
A Each interrupt line has an independent state bit.
A Support fpemdpwmigse nprut types.
A 3 trigger events are supporteedge.rising edge, fall
A Can wake up to exit |low power mode.
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Fi ge¥Eext er nal interrupt/event controller block
AMBA APB BUS
peripheral interface 4—— PCLK2
32 32 32 32 32
Falling edge Rising edge Isn(ig:’ll\’lj[f Request td Interrupt
triggers triggers the H
configg?Jration corgiggyration event suspend ma;klng
register register register register register
A
27 27 27 27 27 Connect the NVIC
: interrupt controller
27

+

_h ) Pulse >
[/ generator

27 27 27

Input I::'— Edge detection circ

Event
masking
register

623Functdesati ption

EXTI contains 27 interlfupotns,i nltéerfnrad m mo/d@ | gisns Tand e
interrupt channel of the external interrupt &éectoll
ri sinffjakdgeg edge, or double edge trigger event type
and EXTI _FT_CFG, and write "1 to the corresponding
interrupt requests. oWhentyg pesesdeteetdgd bDni §Oeureespit er |
is generated and the corresponding pending bigt sit®rse
clears the interrupt request.

To generate eoovaniang Ehentolieae must be configured a

detection polarity, set up the rise/fall edgéeditriodge
the event masking regitst eWhton al lpowsient edgeptocrcelqse
pul se is generated and the corresponding pending bit
I n addition, interrupt/ event requests can al svoetbhe (ge

regi ster.
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A Hardware interrupt configuration, select and confi
E Configure the mask bit (EXTI _| MASK) for 27 inter
E Configure the selected disconnection Ti €F&) ;cor
E Configur the enable and mask bits of the NVIC |
controll r so that the requests in the 27 interr
A Hardware event configntasbuaonceSehsctefdiltkbedes as e
E Configure the mask bit (EXTI _EMASK) for 27 event
E Configure the trigger configuration bits for the
A Software interrupt/ event coinnftiegrurruaptti/oenv,e nste lleicnte s2 7a
E Configure 27 interrupt/event line mask bits (EXT
E Configure the request bit of the software interr
624EXTI |l ine maping
Fi gtzEext er nal interrupt generic |/ O mapping
EXTIO_CFQ3:0] Control EXTI1_CFE3:0] Control EXTI2_CFJ3:0] Control EXTI3_CFJ3:0] Control
PAD D—’\L PAL D—’{ PA2 D—>£ PA3 Ij—bJK
ko exticra | P2 L | e P2 O | o P O LN S e I
Register r [— ra [ — b O N
P [— Por [ P [— P [
EXTI12_CFE3:0] Control EXTI13 CFE3:0] Control EXTI14_CFQ3:0] Control EXTI15 CFE3:0] Control
pat2 [J—H PAL3 D—pJ' PAL4 D—’{ PAIS D—’{
AFIO_EXTI_CFGA e L EXTIZ2 P L EXTI13 P | exnys i EXTI15
Register pc2 [J—M pais [ }— pa4 [J—) pcis [ J—H
po12 [J—h P13 [J—h PoL4 [J—» PoL5 [ J—h
To configure external interrupts/ events on the GPI O
first. Uni ver sal I / O ports are connect ednthecltd oex tmeor
the other 11 EXTI lines is as foll ows:
A EXTIl line 16 is connected to the PVD outoput
A EXTI line 17 is connected to the USB wake up event
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A EXTI Iline 18 is connected to the RTC alarm

A EXTI line 19 is connected to the RTC timestamp eve
A EXTline 20 is connected to the RTC Wake up event

A EXTI line 21 is connected to the COMP1 outoput

A EXTI line 22 is connected to the COMP2 outoput

A EXTI line 23 is connected to the LPUART wake up in
A EXTI line 24 is connected to the LPTIM wake up int
A EXT line 25 is Reserved

A EXTIl line 26 is connected to the LCD gl obal i nterr

63EXTI registers

EXTI base addr ess: 0x40010400
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631EXTI]I register overview
Tabel2EXTI register overview
Offset | Register s\%\a\ﬁ\m S ﬁ‘ﬁ‘ﬁ‘a“ﬁ‘a‘ﬂ‘D‘8‘Q‘E“3"J‘:‘S‘m‘w‘v\‘w‘m‘w‘m‘w‘ﬁ‘o
8
x| 8
EXTI_IMASK a2 IMASK[24:0]
000h Reserved =@
&

Reset Value 0 0‘0‘0‘O‘OIOIOIOIO‘0‘0‘OIOIO‘O‘O‘OIOIO‘O‘OIOIOIO‘O
©
N
X o

EXTI_EMASK 218 EMASK[24:0]

004h Reserved > 2
wil o
['3

Reset Value 0 OFF‘O‘O‘0‘0‘0‘O‘O‘O‘O‘O‘O‘O‘O‘OIOIO‘O‘OIOIOIO‘O
©w
N
Ol g

EXTI_RT_CF( S, g RT_CFG[24:0]

008h Reserved | 8
o )
['4
Reset Value 0 O)O)O‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘O‘O‘O‘OIOIO‘O‘OIOIOIO‘O
[{=]
N
Olo
EXTI_FT_CFG| ol g FT_CFG[24:0]
00Ch Reserved e
w o)
['4

Reset Value 0 O)O)O‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘O‘O‘O‘OIOIO‘O‘OIOIOIO‘O
©
m el

EXTI_SWIE S g SWIE[24:0]

010h Reserved ol
| &

Reset Value of o p p (0|lO|J]O|JO|J]O|J]O|J]O|]O|OfOfO|O|lO|lO|J]O|JO]J]O]JO]|]O|]O]|]OY|O
© < o N I o (<)) ee) ~ o wn < l32] N - o
Sl=zla|8l8l8|8|8|2|2l2|8|18|8|8|g8|a|l8|8|6|&8|8|2|8|a|a|8

EXTI_PEND zlz|lzl|lz|z|z|2z|2|2|z|lz|z|2|2|2|2|z2|8|&G|G&|G|\G|C|&|&|&|&

014h Reserved E%EEEEEEEEEEEEEEEQR&&’-‘L&&&&&
(4

Reset Value ofofofofojojojojojojojofofofofofojo|jojojojojojofo

EXTI_TS_SEL| TSSEL[3:0]

018h Reserved

Reset Value 0 ‘ 0 ‘ 0 ‘ 0

632EXTI interrupt mask register (EXTI _I MAS
Address offset 0x00
Reset value 0x0000 OOOO
31 27 26 25 24 23 22 21 20 19 18 17 16
Reserved IMASK?26[ Reserved |IMASK24|IMASK?23|[IMASK22|IMASK21|IMASK20|IMASK19|IMASK 18(IMASK17(IMASK16
w w w w w w w w rw w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IMASKI15[IMASKI4[IMASKI3|IMASKI2|IMASKI11|IMASK10| IMASKY | IMASKS | IMASK7 | IMASKG6 | IMASKS | IMASK4 | IMASK3 | IMASK?2 | IMASKI1 | IMASKO
w w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w w w
Bit Field |Name Description
31:27 ReserveqReservedt he reset value must be maintai
26 | MASK26 |I nterrupt mask on |ine 26
0: Masking the interrupt requests fr
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Bit Field |Name Description

1: Not masking the interrupt request
25 Reser ve(qReservedt he r enuestt wal umai nt ai ned.

24:0 I MAS KX I nterrupt mals,kl ,0, Bé e, X4 x i s

0: Masking the interrupt requests fr

1: Not masking the interrupt request
633EXTI event mask register (EXTI _EMASK)
Address offset 0x04
Reset valOwed0 0x0000

31 27 26 25 24 23 22 21 20 19 18 17 16
I IResen’ed I I EMASK26] Reserved [EMASK24EMASK23EMASK22EMASK2 [EMASK20EMASK I9EMASK ISEMASK 1 TEMASK1§
R R At A TR AT S S S S S SR S S SR
[EMASKISEMASKI4EMASKI3EMASKI2EMASKIIEMASKI0 EMASK9 | EMASKS [EMASK7 | EMASKG6 | EMASKS | EMASK4 | EMASK3 |EMASK?2 | EMASKI1 | EMASKO
w w w w w w w w w w w w w w w w
Bit Field |Name Description
31: 27 ReservegqReservredt he reset value must be maintai
26 EMASK26 |[Event mask on line 26

0: Mas leivireqtt requests from |ine 26.

1: Not meesé&nnhgr éeheests from |line 26.
25 ReservedqReservedt hevaltsetmust be maintained.
24:0 EMAS K x Event mask Oonl,I2i,nBeé 2x3(,x2 4i s

0: Mas leivreqntt requests from | ine x.

1: Not meesé&nnhgr éheests from |ine x.
634EXTI rising edge trigger configuration
Address offset 0x08
Reet value: 0x0000 00O0O

31 : i i i 27 26 25 24 23 22 21 20 19 18 17 16
. IR““"EdI . _('1;526 Reserved _('11»%24 _CIF{E;B _('I;ézz _Cl;én _ClFlézo _ClFl(T“Jm _CIP{ELS _CIF%N _CIF{ém
RS TS TR TR (U A T W AR S SR SR A S G
7(‘1]}%—%15 7(‘11}514 7(‘%13 7(’1%12 7C]P1£11 7(’1;%10 7CRP1;}9 7CRP1;}8 7CRF1;37 7CRF1;}6 7CRF1;35 7(‘1}_{}4 7(‘1};{33 7(‘%3_{32 7(‘%1(-31 7CI§TGU
w w w w w w rw w w w w w w w w w
Bit Field |Name Description
31:27 ReserveqReserredt he reset val ue must be maintai
26 RT_CFG26The rising edge on |ine 26 triggers
0: Di sable rising edge trigg26.ng (i
1: Enable rising edge triggering (in
13/571
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Bit Field |Name Description
25 ReserveqReservedt he reset val ue must be maintai
24:0 RT_CFGx |[The rising edge on |line @,1r2gBérs, g
0: Di sablerirpggengngdgéenterrupts and
1: Enable rising edge triggering (in
635EXTI falling edge trigger configuration
Address offset O0xo0C
Reset value: 0x0000 00O0O
31 27 26 25 24 23 22 21 20 19 18 17 16
' Reserved | ' FT_CFG2d Reserved [FT_CFG24FT CFG23¥FT CFG22FT CFG2IFT CFG20FT CFGl FTﬁCFGlSiFTﬁCFGl?FTﬁCFGl
I N TS S U AT SR SR S SR S S SR S U
FT_CFGI§T _CFGI4FT CFGI3FT _CFGIJFT CFGIIFT CFGIQFT CFG9|FT_CFGS8|FT_CFG7|FT_CFG6|FT_CFGS|FT_CFG4|FT_CFG3|FT_CFG2|FT_CFGI|FT_CFGO
rw w w W w rw w w W w rw w w W w rw
Bit Field |Name Desicprt i on
31: 27 ReserveqReservedt he reset value must be maint ai
26 FT_CFG2qgThe falling edge on |line 26 trigger s
0: Disable falling edge triggering (
1: Enable fall(iimgeedaottsr iagigle reivreqt s
25 ReserveqReservedt he reset value must be maint ai
24:0 FT_CFGx |The falling edge on | ine Ox, 1t,r2,gpgéer3s,
0: Disable falling edge tnpggeting §
1: Enable falling edge triggering (i
636EXTI software interrupt event register
Address offset 0x10
Reset value: 0x0000 00O0O
31 27 26 25 24 23 22 21 20 19 18 17 16
I IRe:servedI I SWIE26 | Reserved | SWIE24 | SWIE23 | SWIE22 | SWIE21 | SWIE20 | SWIE19 | SWIE18 | SWIE17 | SWIEL6
I I I I re wl rewl  rewl rwl rcwl rewl rewl rcwl rewl rcwl
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SWIELS | SWIEL4 | SWIEL3 | SWIEL2 | SWIEL]l | SWIELO | SWIE9 SWIES SWIE7 SWIEG SWIES SWIE4 SWIE3 SWIE2 SWIEL SWIEO
re wl re wl e wl e wl rewl rewl rewl rcwl rewl rewl rewl rwl rewl rewl rewl rcwl
Bit Field |Name Description
31: 27 ReservedReservedt he r esuestt el umai nt ai ned.
26 SWI E26 Software interrupt on |ine 26
When the bit is' o ', writing "1 S €
this interrupt is allowed in EXTI _1N
gener ated.
13371
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Bit Field |Name Description
Note: Théschbhéearedantd ' O0' by writing
EXTI _PEND.
25 Reserve(qReservedt he reset value must be maintai
24:0 SWI Ex Software interO,ulp,t2,opé 2A3,n2e4 x. (x is
When the bit is' 0 ', pvernidtiinngg b'ilt' isne
this interrupt is allowed in EXTI _1N
generated.
Note: This bit can be cleared to 'O
EXTI _PEND.
63.7EXTI pending register (EXTI _PEND)
Addroefsfss et O0x14
Reset value: 0x0000 00OO
31 27 26 25 24 23 22 21 20 19 18 17 16
I IReservedI I PEND26 | Reserved | PEND24 | PEND23 | PEND22 | PEND21 | PEND20 | PEND19 | PENDI8 | PEND17 | PENDI16
I I I I re_wl rewl  rewl  rewl  rewl  rewl rewl rcwl rewl o rewl
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PENDI15 | PENDI14 | PENDI13 | PENDI12 | PENDI1 | PENDI10 | PEND9 | PEND8 | PEND7 | PEND6 | PENDS | PEND4 | PEND3 | PEND2 | PENDI PENDO

re_wl re_wl rcwl rewl rewl rewl rewl rwl rwl rewl rwl rewl rewl rcwl rcwl rewl

Bit Field |Name Description

31: 27 ReservedqReservedt he reset value must be maintai

26 PEND26 Pending bit on |line 26
0: No pending request has occurred
1: A pending trigger request occurre
This bi'tl'i swhseent & osel ected edge trug
l'ine. I't can be cleared by writimedgyt
detection.

25 ReservedqReservedt he reset val ue must be maintai

24:0 PENDX Pending bitOoh, 2jp&2%,24x is
0: No pending request has occurred
1: A pending trigger request occurr €
This bit is set to '"1' when a selraauat
l'ine. I't can be cltejarcerd by oMrangiergg &
detection.

63.8EXTI timestamp trigger source select

Address offset 0x18

Reset value: O0x0000 O0O0O0O

1316871

NSING Technologies Pte. Ltd.

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

on



™

A\

NSING

4 nsiLec®m. sg
31 16
Reserved
15 4 3 0

Reserved TSSEL[3:0]
™w
Bit Fiel Na me Description
31: 4 ReservedqReservedt he reset value must be maintai
3:0 TSSEL[ 3{Select the external interrupt input
0000: Select EXTIO as the trigger sd
0001: Select EXTI1 as the trigger sqd
1111: Sel ecda tErXiTdglesr assourhce for the
13[%71
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7 DMA controller

71l nt roducti on

The DMA controller can access toPtBaldaryd SARBIB. sDMA eGal
controlled by CPU to perform fastAfdatacmoVvementati ol
transferred without CPU intervention. Thus, CPU can
system power consumpti on.

MCW main backlgre -LAHHBa bnusg tsuduch iumreawind mh sameé meP U DM

core can access different slaves in parallel Or s ame
DMA controller has 8 |l ogic channels. Each |l ogic chan
peripheral s. | nttheer nparli acarribtiyt eof cdoinftfreorlesnt DMA channel

72Mai n featur es

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

Each DMA channel supports hardware requests and s
software.

Each DMdANel has dedicated software priority Il evel
to 4 Il evels of priority) which can be configlukFed i
further compatehbandivaremiedfd x nal priority (|l ower

hi gher priority).
Configurable source and destination size. Address
Configurable circular transfer mode for each chanr

Each channel hande JF liamgdse menrdd é mtt eevaupt s ( Transd er cc
1 gl obal interrupt flag (set by 1l ogical OR of 3 e\

Support three trans# &e moypes-tiM@imociyhar al Medmwdmopreyr.i pt
AccessS5tAdBlI d$lyaves: FIl as h, SRAM, ADC, APB1 and APB

Configurable data&a5%Bansmit number (
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73Bl ock di agram

Fi gdteMA bl ock diagram

Flash
Interface
controller

I /4—} CortexM4F
> | Bridgel g
s »{ Bridge2 é
\4 >

AHB slave
device

DMA requests

\ 4

APB1

Sk
i

DMA requests

A 4

74Function description

DMA contr ol IEeM4 Fa ncdo rCRoer st hsaynset etm dat a bus. When CPU an
target (RAM or peripheral) at the same ti me, DMA r e
sever al cycl es, and the bus arbiter will emasnf chrarhfc y
system bus (memory or peripheral) bandwidt h.

741DMA operation

A DMA request can be triggered by hardware periphera
according to the priorityfrewelt hef sblhhecehanduodelssTlae
tr amgdfderess and bit wi dt h, and then the read data is
the controller calculates the numbHdreef mBemat hendestt
of t htransfare x t
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A Dat a detarneine she source address (DMA_PADDRx or DMA_MADDRX) according tdrémesfer
direction and read data from the source address

A Da a s tdeternsing the destination address (DMA_PADDRXx or DMA_MADDRX) according tinahsfer
direction and store the read data into the destination address space

A Calcul ate the number of outstandi n®PMAp @XNUMans egpes
and update the source and destination addresses of

742Channel priority and arbitration

The DMA uses an arbitration strategy to handle mul't

channel il epriogramenac hannel control regi ster (DMA_CFt
4 |l evels of priority:

E Very high priority

E High priority

E Medium priority

E Low priority

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

For transfer ralrdbtigad atto opmeriispltamry,i erde on after each

743DMA channels and number of transfers

Each channel can perform DMWMAgisarsf ean Hédteweseprctihe e
address. The number of data transferred by DMA is pr
DMA_TXNUM register is decremented after each transf e

744Programmabl e data bdtemwdidams ali gnment

Peripheral and memory transbed dadawbird, wiwthti thsepmpo b
DMA CHCFGx. PSI ZE and DMA_CHCFGx. MSI ZE.

When DMA_CHCFGx. PSI ZE and DMA_CHCFGx. MSI ZE arci dg ffe
t o Ttahbdlbé el ow.
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Tab?dl®r ogrammabl e data width and endi)an operation
Sourcd Destina-|Number
. tion of Source: Transfer operations Destination:
ch.ith width |transfer| Address/ data (R: Read, W: Write) Address / data
(bi) (bit) (bit)
0x0 / BO 1: R BO [7:0] @Ox0, W BO [7:0] @0x0 0x0 / BO
0x1/B1 2: R B1[7:0]@0x1, W B1 [7:0] @0x1 0x1/B1
8 8 4 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] @0Ox0, W 00BO0 [15:0] @0x0 0x0 / 00BO
0x1/B1 2: R B1[7:0] @0x1, W 00B1 [15:0] @0x2 0x2 /00B1
8 16 4 0x2 / B2 3: RB2 [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
o - . 0x1/B1 2: R B1 [7:0] @0x1, W 000000B1 [31:0] @0x4 0x4 / 000000B1
0x2 / B2 3: R B2[7:0] @0x2, W 000000B2 [31:0] @0x8 0x8 / 000000B2
0x3 /B3 4: R B3 [7:0] @0x3, W 000000B3 [31:0] @0xC 0xC / 000000B3
0x0 / B1BO 1: R B1BO [15:0] @0x0, W BO [7:0] @0x0 0x0/ BO
0x2 / B3B2 2: R B3B2 [15:0] @0x2, W B£7:0] @0x1 0x1/B2
16 8 4 0x4 / B5B4 3: R B5B4 [15:0] @0x4, W B4 [7:0] @0x2 0x2 /B4
0x6 / B7B6 4: R B7B6 [15:0] @0x6, W B6 [7:0] @0x3 0x3 / B6
0x0 / B1BO 1: R B1BO [15:0] @0x0, W B1B0 [15:0] @0x0 0x0/B1BO
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 / B1BO 1: R B1BO [15:0] @0x0, W 0000B1B0 [31:0] @0x0 0x0 / 0000B1BO
16 32 4 0x2 / B3B2 2: R B3B2 [15:0]@0x2, W 0000B3B2 [31:0] @0x4 0x4 / 0000B3B2
0x4 / 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] @0OxC 0xC / 0000B7B6
0x0/ B3B2B1B0 [1: RB3B2B1BO0 [31:0] @0x0, W BO [7:0] @0x0 0x0 /B0
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 / BFBEBDBCW: R BFBEBDBC [31:0] @0xC, W BC [7:0] @0x3 0x3/BC
0x0/ B3B2B1B0 (1: R B3B2B1B0 [31:0] @0x0, W B1B0 [15:0] @0x0 0x0/B1BO
32 16 4 0x4 / BTB6B5B4 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 0x4 / BO9B8
0xC / BFBEBDBCW: 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 / BBBAB9BS (3: R BBBAB9BS [31:0] @0x8, W BBBAB9B8 [31:0] @0x8 | 0x8 / BBBAB9BS
0xC / BFBEBDBCW: R BFBEBDBC [31:0] @0xC, W BFBEBDBC [31:0] @0x({ OxC / BFBEBDBC
Notice:
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DMA al ways pbowvsddafalto3RAWDATA[ 31: 0] no matter what
destination size settiwong df opecaHWDATALUEDMOO] si bypebhi
as foll ow:

When source size is smaller than destination si ze
duplicates it to be 32 bits. E.g., sour ce tihse & oluir:
data with 0O to make it 16 bit sbian dd abteac 0Onxe0 005x50 005055, 5
HWDATA[ 31: 0] ; (i f-bdestihreant iIDOMA wiiz2d o0onl F2pad sour ce
When source size inatlamgern zer aengualmat d ededthian 32
32 bits data. E.g., source data is 8 bits data O0xl1
0x2345, then HWDATA[ 31: 0] = 0x2345_2345.

This guaranteebypesuppbet alwsir tdearperoatte olnu svoenr r or and
move to the place we want with extraihlitrse gii.sddertOobpd c
a Bt address boundarget tthe 8 olirtce anad edeashioiutaltdiean t
wi th O.

745Peri pheral/ Memory address incrementatio

DMA_CHCFGx. PI NC and DMA_CHCFGx. MI NC respectively con
address are-i apaboaeéti Thaeutseft ware cannot (can read)

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 address of the tfassfer is stored in DMA_PADDRX or
DMA_MADDRX register

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 according to whether
thecurrent work is under circular mode or not

A I n acyclic mode, DMA stops after the transfer 1is
transfer number in the DMA_TXNUMx register with tt

A In circular ofodae,t ragansfheer ,entdhe content of t he DMA
rel oaded to its initial val ue, and the curreéeaed int
to the initial base address serte giysttehree DMA_PADDRX

746Channel configuration procedure

The detail confiduration flow is as bel ow

1. Configure interrupt mask bits, 1: enable interrupt
2. Configure channel peripheral address and memory ac
3. Configutepchanneéy, O: | owest, 3: hi ghest.

4, Configure peripheral and memory address increment.
5. Configure channel transfer block size.
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6. f necessary, configure circular mode.

7. I'f it is memory to memo(Mpteonitbobgoorf MENME ME& DMMke € e
needs to set corresponding channel select value tc¢c

8. Repeat step 1~8 on channel 1~8 and finally.

9. Enabl e corresponding channel

I f software is used to serve interrupwhi clfitwaeres dmuts
(software needs to write 1 to i nt er rBReforeenbblealmnnelllale ar |
interrupts corresponding to the channel should be cleared

I f the interrupt i softtrvaanrsef ecra nc ocnmopn feitgeu rien ttelrer ampehxetl st r
transformation is done.

NotTeh:e configuration and enabling of DMA must both b

747F1 ow contr ol

Three major flow controls are supported:

Memory to memory

B

Memory to peripheral

B

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

Tabd2F1 ow contr ol tabl e

DMA_ CHCFGx. MEIDMA_CHCFG) Sourc| Destin Transfer
AHB read to AHB wr
1 X Me mo r Me mo r
transfer
AHB
] AHB read to AHB w
Peri plh
0 1 Me mor
APB
] AHB r eARBlwrtiot e, sin
Peri plh
AHB
) AHB read to AHB wr
Perip
0 0 Me mo r
APB
) APBr ead to AHB wri
Peript
14/71
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748Ci rcul ar mode

The circular mode is used to ptrroxresmi csircrul @sudhufdse
The DMA_ CHCFGx.CIRC is used to enable this function.
to be transferred becomes 0, it owi I aut omantnied gl layn dl
the DMA operation wil!/ continue.

If the user wants to turn off the circular mode, t h
DMA channel |, and then write 0O to DMA_CHCFGx. CIRC (\

DMA_CHGFGegi ster cannot be rewritten).

749Error management

DMA access to a reserved address area wi l ltransfeeursreo rDMA
flag is set, and the hardware aut omat ICHLIFIGK . CIHENr) §
the channel oper gansfecerr rioy Stnapped.ptl fentatbd e bit i s se
interrupt wil!/l be generated.

74101 nt errupt

Transfer complete interrupt:

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

Half transfer interrupt:

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

T r a nesrér eterrupt

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

Tab?3dMA interrupt request

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

7411DMA request mapping
Totally there are 63 DMA requests from all the peri|j
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can be used to select which DMA request is mapped t
scheme ofdéDMér irplgetcal PMA cODMA roHdrerel s .

Not e:

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

2. When DMA is -tsmémooy maondey t hemdMAIi nggmast beusee t
peripheral request source within the system.

Tab74dDMA request mapping

DMAr equestsessg Peripheral D
Sel = 0 ADC_DMA
Sel = 1 USART1_TX
Sel = 2 USART1_RX
Sel = 3 USART2 _TX
Sel = 4 USART2 _RX
Sel = 5 USART3_TX
Sel = 6 USART3 _RX
Sel = 7 UART4 _TX
Sel = 8 UART4 _RX
Sel = 9 UARTS5_TX
Sel = 10 UARTS5 _RX
Sel = 11 LPUART _TX
Sel = 12 LPUART_RX
Sel = 13 SPI'1_TX
Sel = 14 SPI 1 _RX
Sel = 15 SPI 2_TX
Sel = 16 SPI 2_RX
Sel = 17 12C1_TX
Sel = 18 | 2C1_RX
Sel = 19 12C2_TX
Sel = 20 | 2C2 _RX
Sel = 21 DAC
Sel = 22 TI M1_CH1
Sel = 23 TI M1_CH2
Sel = 24 TI M1_CH3
Sel = 25 Tl M1 _CH4
Sel = 26 TI M1_COM
Sel = 27 TI M1 _UP
Sel = 28 TI M1 _TRI G
Sel = 29 Tl M2 _CH1
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DMAr equestsessg Peripheral D
Sel 30 Tl M2 _CH2
Sel 31 Tl M2 _CH3
Sel 32 Tl M2 _CH4
Sel 33 TI M2 _UP
Sel 34 TI M3 _CH1
Sel 35 TI M3_CHS3
Sel 36 TI M3_CH4
Sel 37 TI M3 _UP
Sel 38 TI M3_TRI G
Sel 39 TI M4 _CH1
Sel 40 Tl M4 _CH2
Sel 41 Tl M4 _CH3
Sel 42 Tl M4 _UP
Sel 43 Tl M5 _CH1
Sel 4 4 Tl M5 _CH2
Sel 45 Tl M5 _CH3
Sel 46 TI M5 _CH4
Sel 47 TI M5 _UP
Sel 48 TI M5 _TRI G
Sel 49 T M6
Sel 50 TI M7
Sel 51 TI M8 _CH1
Sel 52 Tl M8 _CH2
Sel 53 TI M8_CHS3
Sel 54 Tl M8 _CH4
Sel 55 TI M8_COM
Sel 56 TI M8 _UP
Sel 57 TI M8 _TRI G
Sel 58 TI M9 _CH1
Sel 59 TI M9 _TRI G
Sel 60 TI M9 _CHS3
Sel 61 TI M9 _CH4
Sel 6 2 TI M9 _UP

141671
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75DMA regi sters

751 DMA regivetren ew

Tabl56DMA reoivere®i ew
Offsel Register S8R INR[L[Q[I[R[JN|J|R[2[8[5[g[a2[J3|a|s[g[S]|o|o|[~[o[wv]|~|m|a]d]0
TR (Elglalalcleleleltlelelelldla(al(e|elelelT|e(e|ed(e(d|a|d
DMAINTSTS | & | X1 Q131G | X I1Q B 1G |2 IQI3 |2 |QISE(2|2(3|E|E|2|3|&(8(2|23|z(8(2|a
000h ulT|F|lo|w|Z|Ff|loju|Z|f|o|u|Z|Ff|lo|u|z|f|oju|T|Ff|lo|lu|Z|Ff|o|u|lZ|Ff]|0O
ResetValue |0 [0 [0 |o|o|o|o|o|o|oJofo]o|Jo[o|lo|o[o]o[o[]o|lo[o[o[o[o]o|o[o]o]o]o
clelelelTiglclclElelslelElelelelsld(als(Elel(e|elE|R(d||lT(g|d]e
pMAINTCIR | & |2 | Q|2 & |2 |Q (28| 2L (3|8 |2|Q2 |82 |2 |82 |8 8|22 a8]|2/9(a
004h - w|lT|lklO0O|lW|lZT|F|O|lW|ZT|F[O|lW|ZZ|[FF|O|W[Z|FF|O|lW|Z|[F|O|W[Z|[FF|O|W|IZ|K|O
oloj]o|J]Oo]O|JOo]J]O|J]O|J]O]J]O|]O|J]O|J]O]J]O|J]O]J]O|]O|J]O]J]O]J]O|J]O|J]O|J]O|J]O]|]O[JO|[J]O]J]O|]O|O]O]|O
ResetValue |0 [0 [o|ofo|ofofJo|ofoJo]loJolofJo]o|lo[o|o]Jo[o]lo[o]lo|ofo[o|o[o]o]o]o
IEREE .
S| S o o ooogEEEE
oogh| PMA-CHCFGL Reserved s éo N N g E % olg E % 5
w T %] [
S| a = Q
Reset Value oJoJo[oJo]oJoJoJo[oJoJoJoJo]o
DMA_TXNUML1 NDTX[15:0]
00N ™ Reset value Reserved [oJoJoJoJoJoJoJoJoJoJoJoJoJoJoTJo
DMA_PADDR1 ADDR[31:0]
010h
Resetvalue [0 [oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
0145 PMA_MADDRL ADDR[31:0]
| Resetvalue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
o160 DMA_CHSELL R g CH_SEL[5:0]
[ Reset Value eserve 0JoJo[oJo]o
IEREE .
S| S o o ooogEEEE
o1cp PMA-CHCFG2 Reserved S| 8° N N § g % o|E E % 5
w T %] [
S| a = Q
Reset Value oJoJo[oJo]JoJoJoJof[oJoJoJoJo]o
DMA_TXNUM2 | NDTX[15:0]
020 ™ et Value Reserved [oJoJoJoJoJoJoJoJoJoJoJoJoJoJoTJo
DMA_PADDR2 ADDR[31:0]
024h|
Resetvalue |0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
0261 2MA_MADDR2 ADDR[31:0]
| Resetvaue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
DMA_CHSEL2 CH_SEL[5:0]
02N Reset value D 0JoJo[oJo]o
AEREREE .
s 3s| T | T |g|2|8le|z|X|0|E
030h| PMA-CHCFG3 Reserved S éo N N g E clelE|lg|R 5
u| ) )
S| a = o
Reset Value oJoJo[oJoJoJoJof[oJoJo]o]o]o]o
DMA_TXNUM3 | NDTX[15:0]
03N ™ R eset Value R [oJoJoJoJoJoJoJo]oJoJoJoJoJoJo]o
038n-2MA_PADDR3 ADDR[31:0]
| Resetvalue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
03CH PMA_MADDR3 ADDR[31:0]

Resetvaue |0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
DMA_CHSEL3 CH_SEL[5:0]
040N oset Value D 0JoJo[oJo]o

IEREE .
s S E E‘ OOOD_:EU_JEE
044n| DMA-CHCFGA Reserved S| 8° N N § £|5|5 & E g 5
u| %) I
S| a = o
Reset Value oJoJo[oJoJoJo]ofJoJoJo]o]o]o]o
0agn DMA_TXNUMA R g | NDTX[15:0]
| Reset Value eserve [oJoJoJoJoJoJoJo]JoJoJoJoJoJoJo]o
0acH 2MA_PADDR4 ADDR[31:0]
Resetvalue |0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
0500/ 2MA_MADDR4 ADDR[31:0]
| Resetvalue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
DMA_CHSEL4 CH_SEL[5:0]
4N Reset Value RENEL 0JoJoJoJo]Jo
IEREE .
s S E E‘ OOOD_:EU_JEE
osgh| PMA-CHCFGS Reserved S §o N N § E % ol& E g 5
u| %) I
S| a = o
Reset Value oJoJo[oJoJoJo]ofJoJoJo]o]o]o]o
osCrIPMA_TXNUMS R g | NDTX[15:0]
Reset Value eserve [oJoJoJoJoJoJoJo]JoJoJoJoJoJoJo]o
060h| DMA_PADDRS5 ADDR[31:0]
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ofisel Register [ [S[X[X[R[E[Q[I[Q[N[I[R[S[E[5][s[a]3[a][g][a][g]eo][e][r~[e]w]x][o]a]~]0o

ResetValue [0 [o[o[ofoJoJo]oJo[ofJoJoJoJolo[oJof[ofJoJoJo]Jof[oJoJo]Jolo[oJoJo]o]o
064h DMA_MADDRS ADDR[31:0]

| Resetvaue [0 [oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o

DMA_CHSELS CH_SEL[5:0]
068h Reset Value B 0O|0|]O|[O]O]|O

=7 = g [ § N
= — — w w2z
T T (2|88 elz|x|o|E
o6ch DMA-CHCFGE Reserved g1 g® N N % Z|oc|o|B|E|XI|E
il ] )
S| a = o

Reset Value oJoJo[oJoJoJoJoJo[oJoJoJoJo]o
070n DMA_TXNUMG R 4 NDTX[15:0]

| Reset value eserve [oJoJoJoJoJoJoJoJo]oJoJoJoJo]o]o
074h| DMA_PADDR6 ADDR[31:0]

| Resetvaue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o
078h 2MA_MADDR6 ADDR[31:0]

| Resetvaue [0 [oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o

DMA_CHSEL6 CH_SEL[5:0]
07¢ Reset Value B 0O|0|]O|[O]|]O]|O

z| 4 =) S w
e~ — — w|wlz
T T (2|88 elz|x|o|L
o8on| PMA-CHCFG? Reserved S §O N N g z|o|0|EH|E|IX|S
u| %) o
S| a = o

Reset Value oJoJo[oJoJoJoJoJo[oJoJoJoJoTJo
o54n| DMA_TXNUM? R g NDTX[15:0]

[ Reset Value eserve [0JoJoJoJoJoJoJo]JoJoJoJoJoJo]o]o
o38h| 2MA_PADDR? ADDR[31:0]

| Resetvaue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o
ogCrPMA_MADDR? ADDR[31:0]

Resetvaue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
DMA_CHSEL7 CH_SEL[5:0]
090h Reset Value ResERE O|O0O[O[O|O]O

z| 4 =) S w
= — — w(wi|=z
2| 32| @ T |2|2|8|elz|=|o|l
094n| PMACHCFG8 Reserved S §O N N § z|o|0|EH|E|IX|S
u| %) o
S| a = o

Reset Value oJoJo[oJoJoJoJoJo[oJoJoJoJo]o
0ogh DMA_TXNUMS R g NDTX[15:0]

[ Reset Value eserve [oJoJoJoJoJoJoJo]JoJoJoJoJoJo]o]o
oo DMA_PADDRS ADDR[31:0]

Resetvalue |0 Jo[oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o
0AOn.2MA_MADDRS ADDR[31:0]

| Resetvaue [0 [oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o
opanDMA_CHSELS R ; CH_SEL[5:0]

' Reset Value eserve 0JoJoJoJo]Jo
752DMA interrupt status register (DMA_I NTS
Address offset 0x00
Reset value: 0x0000 00O0O

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 | ERRF1 | HTXF1 | TXCF1 | GLBF1

T T r r T T r r T T r T T T r T
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_| NTCLR. CERRFx bit

0: Transfer error no happened on chag
1: Transfer error happened on channel x
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Bit field |Name Description
30/ 26/ 22/ 1lHTXFX Hal f transfer féd8)g. for channel x (x

Q)

Hardware sets this bit when half tr
wr i Bittiiog DMA _ | GIHFTCXRK t .

0 Halft r a metfe®lro me&an channel Xx.

1: Half transfer was done on channel x.

29/ 25/ 21/ 1l TXCFXx Tr anceripetef | ag for @&B3dgnnel x (x=1
Hardware sets this bit when transf en
61 DMA_|IQMCCHRKTLt .

0: Trmotystd emen channel Xx.

1: Transfer was done on channel x.

28/ 24/ 20/ 1 GLBFx Gl obal flag f&rn .channel x (x=1
Hardware sets this bit when any 1int g
cl eared bywrg dfiltdogad MA b yQGICRERK t .

0 Not r a n s f, lealft rear rosofr earrdené event happemn channel

1: One oftransfer errgrhalftransferor transferdone event happesn channel x.

753DMA interrupt flag clear register (DMA_

Address offset: Ox04
Reset val ue: Ox0000 0O0O0O

Bit field |Name Description
31/ 27/ 23/ 1CERRFx 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.ERF bit of corresponding channel

30/ 26/ 22/ 1JCHTXFx 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.

29/ 257121/ CTXCFx Cl ear dompetefsifeeg for @&EBgdgnnel 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 ewntfolbaag f or @&Bgnnel x (x=1

Software can set this bit to clear GLBF of corresponding channel.
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