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1.1Li st of abbreviations for registers
The following abbreviations are used in register des
read/ write(rw) Software can read and write thes
readl y(r) Software can only read these bit
wr totnd y ( w) Software can only write this bit
val ue.
read/clear(rc_w|Software can read this bit or cl
effect on this bit.
read/clear(rc_w{Software ®danmn meadltelhirsit by writ
effect on this bit.
read/clear by r{(Software can read this bit. Read
Writing 0' has no effect on thi
read/ set (rs) Soft war e sceatn trheiasd boirt . Writing'
readly write tr|Software can read this bit andg mw
effect on this bit value.
toggle(t) Software can only f lwrpi ttihng' bGOdm
this bit.
Reserved(Res.) Reserved bit, must be kept at re
1.2Avail abl e peripherals
For all mod2ami<cromfcoM32603 er series, the existence an
sheet oefs ptohned icnogr rmo d e |
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2 Memory and bus architecture
21System architecture

211 Bus architecture

The main system consists of the following parts:
A Two main drive units:

CortMxEcore system bus

Gener al purpose DMA
A Six passive units

I nternal SRAM

I nternal flash memory

ADC

AHB t o AHB bridge, it connects some AHB devices
AHB t o APB brigdgé, RAHB#APBR connects all APB dev

These are connected fievedcAH®Bt hars tah ddiugiRiccda umel, t ias
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Fi g2&¥Beus architecture
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TIM6

O
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A DMA ba®MAT s AHB master interface is connected to
DMA access to SRAM, flash and peripherals.

A The bus matri x coordi ndthes keeamneds sarshietnr abtuiso na nkde tt
arbitration uses a Round Robin algorithm. The bus
DMA bus) and six slave components (flash memory ir
AHB peripherals are connected to system bus 1 thr
AHB2APB Bridges.

A The system consists iofPeHBWRAPABHAB 2ARB ABBI2ZAFPB8RAPBAPB1
peripherals and thE maxédBMmMzspaAPB2o€CtoRCains 14 APE
PCLK speed equal to 48MHz.

212 Bus address mapping

The address mapping includes all AHB and APB periphe
FIl ash, SRAM, Systsepne cMefmocr yma pepticn.g Tihse as f ol | ows:
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Fi g22Beus address map

Reserved 0x4002 8400~ OXS5FFF_FFFF
HDIV 0x4002 8000~ 0x4002 83FF
Reserved 0x4002 5000~ 0x4002 7FFF
MMU 0x4002 4C00™ 0x4002 4FFF
Reserved 0x4002 4600~ 0x4002 4BFF
SAC SRAM5128B 0x4002 4400~ 0x4002 45FF
SAC REG 0x4002 4000~ 0x4002 43FF
Reserved 0x4002 3400~ 0x4002 3FFF
CRC 0x4002 3000~ 0x4002 33FF
Reserved 0x4002 24007 0x4002 2FFF
FLASH 0x4002 2000~ 0x4002 23FF
Reserved 0x4002 1C00™ 0x4002 1FFF
Reserved 0x4002 1800 0x4002 1BFF
Reserved 0x4002 1400~ 0x4002 17FF
RCC 0x4002 1000~ 0x4002 13FF
oM Reserved 0x4002 0C00™ 0x4002 OFFF
OxE010 0000~ OXFFFF FFFF Reserved | T ADC 0x4002 0800~ 0x4002 OBFF
< SQRT 0x4002 0400~ 0x4002 07FF
DMA 0x4002 0000~ 0x4002 O3FF
Vendor SpecifiG1IMB
/ CortexMO0 PeripherallMB Reserved 0x4001 5400~ 0x4001 57FF
OXEOOF_FO00™ OXEOOF_FFFF ROM Table UART6 0x4001 5000~ 0x4001 53FF
0xE000_FO00™" OXEOOF_EFFF Reserved Reserved 0x4001 4C00™ 0x4001 4FFF
0xE000_E000™ OXE000 EFFF NVIC/SCS Reserved 0x4001 4800 0x4001 4BFF
0xE000_ 3000~ OXE000 DFFF Reserved SPR 0x4001 4400~ 0x4001 47FF
0xE000 2000~ OXE000 2FFF BPU Reserved 0x4001 3C00™~ 0x4001 43FF
0xE000 1000~ OxE000 1FFF DWT USARTL 0x4001 3800 0x4001 3BFF
0xE000 0000~ OXE000 OFFF Reserved TIM8 0x4001 3400~ 0x4001 37FF
SPB 0x4001 3000~ 0x4001 33FF
TIM1 0x4001 2C00™ 0x4001 2FFF
Reserved 0x4001 2400 0x4001 2BFF
o SPIL_12S1 0x4001 2000~ 0x4001 23FF
m GPIOF 0x4001 1C00™ 0x4001 1FFF
o Reserved 0x4001 1800 0x4001 1BFF
< GPIOD 0x4001 1400~ 0x4001 17FF
GPIOC 0x4001 1000~ 0x4001 13FF
ReserveGB GPIOB 0x4001 0C00™ 0x4001 OFFF
GPIOA 0x4001 0800~ 0x4001 OBFF
EXTI 0x4001 0400~ 0x4001 O7FF
AFIO 0x4001 0000~ 0x4001 03FF
Reserved 0x4000 7400~ 0x4000 77FF
0x4002 A000™ Ox5FFF_FFFF! Reserved PWR 0x4000 7000~ 0x4000 73FF
0x4002 0000~ 0x4002 9FFF AHB Peripheral Reserved 0x4000 6C00™ 0x4000 6FFF
0x4001 58007 0x4001 FFFF| Reserved Reserved 0x4000 6800 0x4000 6BFF
0x4001 0000~ 0x4001 57FF APB2 Peripheral CAN 0x4000 6400 0x4000 67FF
0x4000 7800~ 0x4000 FFFF| Reserved Reserved 0x4000 6000~ 0x4000 63FF
0x4000 0000~ 0x4000 77FF APBL Peripheral Reserved 0x4000 5C00™ 0x4000 5FFF
12C2 0x4000 5800 0x4000 5BFF
12C1 0x4000 5400 0x4000 57FF
UARTS 0x4000 5000~ 0x4000 53FF
LPUART2 0x4000 4C00™ 0x4000 4FFF
PeripheraD.5GB - LPUARTL 0x4000 4800~ 0x4000 4BFF
m USART2 0x4000 4400~ 0x4000 47FF
0x2004 0000~ OX3FFF_FFFF Reserved & Reserved 0x4000 4000 0x4000 43FF
— Reserved 0x4000 3C00™ 0x4000 3FFF
0x2000.00007 0x2000 3FFF e Reserved 0x4000 3800~ 0x4000 3BFF
Reserved 0x4000 3400 0x4000 37FF
IWDG 0x4000 3000~ 0x4000 33FF
SRAM 0.5GB WWDG 0x4000 2C00™ 0x4000 2FFF
RTC 0x4000 2800 0x4000 2BFF
OX1FFF_F610~ Ox1FFF_FFFF| Reserved COMP 0x4000 2400~ 0x4000 27FF
Ox1FFF_F600~ Ox1FFF_F60F OptionBytes OPA 0x4000 2000~ 0x4000 23FF
Ox1FFF_0C00™" Ox1FFF_F5FF Reserved Reserved 0x4000 1C00™ 0x4000 1FFF
Ox1FFF_0000~ Ox1FFF_OBFF Reserved 0x4000 1800 0x4000 1BFF
0x0801 0000~ Ox1FFE_FFFF Reserved BEEPER 0x4000 1400~ 0x4000 17FF
0x080Q 0000~ 0x080Q FFFF Main FLASH CODEO0.5GB TIM6 0x400Q 1000~ 0x400Q 13FF
0x0001 0000~ OXO7FF_FFFF| Reserved LPTIM 0x4000 0CO0™ 0x4000 OFFF
0x0000 0000~ 0x0000 FFFF| Aliased to M TIM4 0x4000 0800 0x4000 OBFF
TIM3 0x4000 0400~ 0x4000 O7FF
BEEPERL 0x4000 0000~ 0x4000 03FF
Tab2lléei st of peripheral register addresses
Address range Peripherals Bus
0x4002_840@; OX5FFF_FFFF Reserved
0x4002_800@; 0x4002_83FF HDIV
AHB
0x4002_340@; 0x4002_7FFF Reserved
0x4002_300@; 0x4002_33FF CRC
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Address range Peripherals Bus
0x4002_240@ 0x4002_2FFF Reserved
0x4002_200@; 0x4002_23FF FLASH
0x4002_140@; 0x4002_1FFF Reserved
0x4002_100@; 0x4002_13FF RCC
0x4002_0C0@; 0x4002_OFFF Reserved
0x4002_080@ 0x4002_0OBFF ADC
0x4002_040@; 0x4002_07FF SQRT
0x4002_000@; 0x4002_03FF DMA
0x4001_800@ 0x4001_FFFF Reserved
0x4001_540@ 0x4001_7FFF Reserved
0x4001_500@; 0x4001_53FF UARTG6
0x4001_480@; 0x4001_A4FFF Reserved
0x4001_440@; 0x4001_47FF SPI2
0x4001_3CO0Q; 0x4001_43FF Reserved
0x4001_380@; 0x4001_3BFF USART1
0x4001_340@; 0x4001_37FF TIM8
0x4001_300@; 0x4001_33FF SPI3
0x4001_2C0Q@; 0x4001_2FFF TIM1
0x4001_240@; 0x4001_2BFF Reserved APB2
0x4001_200@; 0x4001_23FF SPI1_12S
0x4001_1C0Q@; 0x4001_1FFF GPIOF
0x4001_180@; 0x4001_1BFF Reserved
0x4001_140@; 0x4001_17FF GPIOD
0x4001_100@; 0x4001_13FF GPIOC
0x4001_0CO0Qg; 0x4001_OFFF GPIOB
0x4001_080@; 0x4001_OBFF GPIOA
0x4001_040@; 0x4001_0O7FF EXTI
0x4001_000@; 0x4001_03FF AFIO
0x4000_740@; 0x4000_FFFF Reserved
0x4000_700@; 0x4000_73FF PWR
0x4000_6800; 0x4000_6FFF Reserved
0x4000_640@; 0x4000_67FF CAN
0x4000_5C0Q; 0x4000_63FF Reserved APB1
0x4000_580@; 0x4000_5BFF 12C2
0x4000_540@; 0x4000_57FF 12C1
0x4000_500@; 0x4000_53FF UARTS
0x4000_4C0Q@; 0x4000_4FFF LPUART?2
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Address range Peripherals Bus
0x4000_480@ 0x4000_4BFF LPUART1
0x4000_440@; 0x4000_47FF USART2
0x4000_300¢ 0x4000_43FF Reserved
0x4000_300G; 0x4000_33FF IWDG
0x4000_2C0@; 0x4000_2FFF WWDG
0x4000_280@ 0x4000_2BFF RTC
0x4000_240@; 0x4000 27FF COMP
0x4000_200G; 0x4000_23FF OPAMP
0x4000_180@ 0x4000_1FFF Reserved
0x4000_140@; 0x4000_17FF BEEPER2
0x4000_100G; 0x4000_13FF TIM6
0x4000_0CO0G; 0x4000_OFFF LPTIM
0x4000_080@; 0x4000_OBFF TIM4
0x4000_040@; 0x4000_0O7FF TIM3
0x4000_000G; 0x4000_03FF BEEPER1
213 Boot management
2131 Boot address
During system startup, you can select the
byte BOOT configuration. TheckattuafoérthbeBOPItpmni w
mode. After hae sQPaU tguept sd etlhaey ,addr ess at the top
the code from the reset vector addr e€sr5MOdiaclanaeyds bgye
the stack top pointer and_ 0r0elsOe ta nvde cOtxo0r0 OfOr_odOn® Oadd d rseos sk
starting from the CODE area, andThddeeaseremaeei hgoi
from:
A Boot from Main Flash:
E Main flash memory is mapped to the boot
E Main flash memory is accessible in two

A Boot from System Memory:
E System memory is mapped to boot space (
E System memory can be accessed in two ad
A Boot frud-ihnt BRAM:
E The -boi BRAM is mapped to boot space (0x
E The -bni BRAM is accessible n two addres
36623
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2132 Boot configuration
Three different BOOT modes can be sebgprcéeBOONTroamghi ¢

Tab22ei st of boot mo d e

Boot mode select Specifies the start
memory space in b
Boot m
) Syste
nBOOT nBOOT BOOTO nSWBOO Mai n F SRAM
Memr y
X X 0 1 0Ox0000
Mai n FI TOX1FFF_ ] 0Xx2000 |
X 1 X 0 0x0800 |
1 X 1 1 System | 0x 0000 |
0x0800 0x2000 |
1 0 X 0 Start OX1FFF|
0 X 1 1 0x0000 |
SRAM st 0x0800|0x1FFF |
0 0 X 0 0x2000 |

Note: BOOTO0O and GPI O ar edawn tii | esxed , b ya-adle fi anplutt du roip
2133 Embedded boot | oader

Embedded boot | oader programs are stored in System N
The USART1 interface can run on an internal 8MHz osc
det &okrsfurtherr edfedifh tloEmbpbddadeBoom.t Loader Manual

22Memory system

The program memory, data memory, registers and |/ 0O p
bytes are stored in the memory i n al iwtotrilde ien dieagma rfdeerc
significant byte of the word, while the highegsrtanmnddr
memory and data memory are as foll ows.

221 FLASH specification

FIl ash consinemearyefa ammlaimamat i on area, which are descr |
value in the following description does not include
A The maximum main memory area is 64KB, al so known

storing andrognamsgandestoring dat a.

A The i nformati on ar ea i s 5KB, i ncluding 10 Page,
configuration area (1.5KB) and option byte area (C

E The System Memory area is 3KB, whNerorcy,n taandn si s6
store and run the BOOT progr am.

E The system configuration area is 1.5KB, includir

E The Option Byte area is 0.5KB, containing 1 Pag:¢
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148, BOOT programsarmnlde usead prwrirtatmsn or er ased.
2211 Fl ash memory modul e organizati on
Bus address space is allocated to the main storage &
Tab23¢l ash bus address |ist
Memory a Page name Addrresrmsge Si ze
Page O 0x0800i00x8000 O1FF 0.5 KB
Page 1 0x0800i00x8000 O3 FF 0.5 KB
The main Page 2 0x0800700x8000 OS5FF 0.5 KB
ar ea
Page 127 O0x08007T MO _FFFF 0.5 KB
System memo.l OX1FFFIiOXFIFF_OBFF 3 KB
I nf or mat System conf i ( OX1FFFIiGFXFIFF _FS5FF 1.5 KB
Option byt ¢ OX1FFFiIiGF6OO®F_F60D 148B
FLASH_AC 0x4002i02x0402 2003 4B
FLASH_KEY 0x4002i02x0402 2007 4B
FLASH_OPTKE 0x4002702x0408 _2008B 4B
FLASH_STS 0x4002I@X0PMQ_200F 4B
Memor y -
_ . FLASH_CTRL 0x4002702x040Q2_2013 4B
I nter
st FLASH_ADD 0x4002702x0402_2017 4B
regis
Reserved 0x40027i02x0408 2018B 4B
FLASH_OB 0x4002i@@DR_201F 4B
FLASH_WRP 0x4002702x042Q2_2023 4B
FLASH_ECC 0x4002702x0422_2027 4B
FIl ash memory i$iaor gvamdiez end momtyo ud2ts, which can stor
I nformation is divided into three parts:
A The system memostyomire@ asbostdpfogram for boot | 0:
boot program uses USART1 serial interface to progr
A System configuration area, which contains basic ir
A Option byte area.
Writing to mdaiinnfrermmatyi ean bl ock i s managed by embedd
There are two ways to protect flash memory from i | €
A Page write protectio ( WRP)
A Read protection (RDP)
When the f 1l ash nmmeniosr ye xwerciuttee do,p earnayt iroead operation to
the read operation can only be carried out correct]l
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erasing, cannot have any read access to the code or
Thient er nal RC oscillator (HSI) must be turned on whe
Note: I n the | ow power consumption mode, all flash

2212 Read and write operation

The Fl ash oper atbiicdme roantliyo rs,u pgpmd ttsh e 2Fl ash shoul d be
the minimum block size for erasing is one Page O0.5K
phases.

When reading Flash, the nunbbeercooff iwauirteidn go yc vtchlee sr efgai re
to be calculated in combiSnyaStCliadnt ewiftahc et. h eF &M Soeckke nfprl eeq,
18MHz, the minimum number of SawaSQKkn g3 6pMH zi,0 dtsh ei smiOn;i n
of waiting peri o8¥SCeEKI1ls<sWa ¥Rz 3n6 MHma m number of wail

Note: Enabl e prefetch pbeufiifeedrar awth ed ehread maimbiemp rodv ewaad vt e
2213 Unl ock FIl ash

After reset, t heedFlaansdh craondhwlte bies wrridtteeent i nt o t he FL/
operation of Flash due to electrical i nterference ar
the FLASH_KEY register, yoouf ctahne oFplemS H _hGT RLp erreagtii sotne ra.
i s Firstly, writinBLAKEHIKE&YiOsxt4ebr6.7 0Sle2c3o nidnl yt,hewr i t e K
FLASH_Ke&Yi ster.

I f there is an error in sequencet hoer FkLeAyS Hv aClTuRe., reae gh u

l ockead il the next reset. The software can check wh
FLASH_ _CTRL. LOCK bit. I f nor mal l ock setting is need:¢
bit tsoft wlaye. After that, you can unlock the FIlash |

2214 Erase and program

22141Er ase of main memory area

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

Page Erase process:

A Check the FU®BHbitSTtSo Bconfirm that there are no ot
A Set the FLASH_ _CTRL.PER bi't t o' 1",

A Select the page to be erased with the FLASH_ADD r ¢
A Set the FLASH CTRL.START bit to 1",

A Wait for the FLASH_ STS.BUSY bit to change to' 0'
A Read out the erased page and verify it.

Mass Erase
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Mass Erase process:
A Check the FLASH_ STS.BUSY bit to confirm that ther
A Set the FLASH_CTRL.MER bit to' 1°';
A Set the FLASH_CTRL.START bit to' 1°';
A Wait for &S5m8. BUB®%Hbit to change to' 0'
A Read out all pages and verify.
22142Mai n memory area programming

The main memory area can be programmed with 32 bits
word in a flash addredM iwiilnlg sthgr thapfogvoammiodg dan ae ;
the programming process (the FLASH_ STS.BUSY bit is'
wi || cause the CPU to pause until the end of the fl &

Main mpmogyammi ng process:

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

b=

Set the FLASH_CTRL.PG bit to "1°';

A Write the word to be programmed at the specified e
A Wait for the FLASH_ SDS,;BUSY bit to change to

A Read the written address and verify the dat a.

Note: When the FLASH_STS.BUSY bit is "1', you cannot
221430ption byte erase and programming

The option byte area is programmed di ffebenhesyi §rom
bytes (2 bytes for write protection, 2 bytes for re.
data). After unlocking the Flash, 2y@y lm@8st heer FLASHKEU
regi ster, and then set the FLASH_CTRL.OPTWE bit to'

the FLASH CTRL. OPERGWhiitt et a'hel ' woanmd ttohthe specified

When programming the word in the wptdoantdydaet amati Cc a
the high byte (the high byte is the c¢omplne mewmhti cchf wti
ensure that the option byte and its complement are e

Option byte erase process:

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

A Set the FLARSHRCHPRL. ®o ' 1°';

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

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

40623 NSING Technologies Pte. Ltd.

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



g

P> NSING

< nsi.e@®@m. sg

A Read the erased option byte and verify it.

Option byte area programming process:

A Check the FLASH_ STS.BUSY bit ht opeomftiiomst h at ptrlogn
A Unlock the FLASH_CTRL. OPTWE bi't ;

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

A Writing the word to be programmed to the specifiec
A wait for the FLASH_ STS.BUSY bit to change to 'O0';
A Read the written address and verify the data.
2215ECQ uncti on

The Flash module supportdither ECC Henettbontandéachboe
decoding (error correction and error detection) are
an errorani 9§ ndetrraurpd i s generated.

22161 nstruction prefetching

The instruction prefetch function of Flash modgl e su
the instruction execution effici encfyunocft iCoPnU ccaann bbee ci
be enabled or disabled through the register, and it
2217 Option byte

Option byte block is -wainheypusedctioomonbhbogurmodeado
watchdog anavheesetheoptyisd ®emn i asr i it oo weade, and bus ac
rewdite access. They consist of byte with 7 obpjyte ons:
for configuration optidhes2 Bybgsedeherddtbybeswerit:
bl ock al sococnopnteatehests tcheer r espondi ng toomplesma@ts opée & @ n
be automatically calculated by thlae dwag ,e avhce nwrt ihtet eorp t
and used for verification when the option bytes are
By default, the option bytpeg ollecdledi.s Tal waygs er € pd alglr
bl ock, first unlc&chk htthe pEliasshbytvheneumsleqqueheec ¢ KE¥Qt
KEY2 = OxXxCDEFBR2ABH ORTKadEEnd then write the option by
sequence i s wrong or the key vathe optwonnhbyt aeWwiubkl €
next reset. I f it is necessary to set the | ock norm
bit by software, and then the option-vhyue chkrai de
FLASH_OPTKEY.

After each system reset, the option byte data is rec¢
byte register (FLASH_ @B/IKL ASH pWRP)y.wiAtth trheeadsame ti nm
data reqdt hart wi | | be used to verify whether the opt
byte error flag (FLASH_OB. OBERR) will be generated.
byte is forced toytOxFa&andWhes ¢tbmplopmémn &dre both O0xl
verification steps are skipped and verification is r
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Tab2M4©pti on byte 1ist
[ 31: 24] [ 15: 8]
[23:16 [ 7: 0]
Address Correspon ) Correspo )
Opti on Option
c o mp | ecnoednet c omp | ecnoed
OX1FFF_F60C( nUSER USER nRDP1 RDP1
OX1FFF_F60/4 nDat al Dat al nDat a0 Dat a0
OX1FFF_F60E n WRP1 WRP1 n WRPO WRP O
OX1FFF_F60( Reserved Reser ve nRDP2 RDP2

Read protecei oaoaptilon byte: RDP1

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

User conftiiguamnati OIAERPp

E The USER [7:6]: Reserved;

E USER[5]: nSWBOOTO_ _SEL configuration option, whic
0: nNBOOTO configuration option used for BOOT mc
1: BOOTO Pin is used to select the BOOT mode

E USER[4]: nBOOTlioanfiwhucaticam odbpt queried by FLAS
E USER[3]: nBOOTO configuration option, which can
E USER[2]: nRST_PD configuration option, which car
0: A reset occurs when PD mode is entered
1: No r ewsheetn oecnctuerrsi ng PD mode
E USER[1]: NnRST_STOP configuration option, which c
0O: A reset occurs when entering STOP mode
1: No reset occurs when entering the STOP mode

E USER[O0O]: WDG_SW configurati oL A9H i®B[,2]which can

0: Har dware watchdog
1: Software watchdog
2 bytes of user dat a: Dat ax

E Datal (stored in FLASH _OB[25:18]):
E DataO (stored in FLASH_ OB [17:10]);

Write protection option byte: WRPO ~ 1, whicrhy can
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E WRPO: Write protection for pages O to 63, bit[O0]
(56~63) ;

E WRP1: Write protection for pages 64~127, bit] 0]
Page (120~127);

A Read pr @t éetviednolpti on byte: RDP2
E Add protection funcRiddév@itbhd Basceipfiboh, oBeere
E Whether RDPDri smotturcraend been det ermined by FLASH_ OB
2218 Write protect

Write protection can be configured for all pages in
write operations caused by probaasmcrunatwagfowred ecpr
~ 127, every 8 pages is a basic protection unin. Wri
byte block; After each configurationpeareyobedmdr.¢vet
I f an attempt is made to program or erase a pr8tecte
The system memory block (3KB) in the system informat
The system configuration block (1.5KB) in the systerm

cannot be changed.

The option byte block (0.5KB) iwonhegsyabém opt oomal
The ewrpirtotecti on of the option byte block is achievec
and after that, you can write the correct key value
option byte.

2219 Read protection

The weee in flash can be protected from ill egal rea
configuring RDP bytes in the option byte block. Thr
in the following Tabl e

Tab2l5®Read protection configuration |ist
Read protect RDP1 nRDP1 nRDP2 RDP2
LO |l evel 0x A5 0x5A RDP2! = 0xCC | |
L2 level 0x XX 0 x XX 0x33 O0xCC
L1 |l evel Not t heocadbrmofviegur ati ons

A LAdevel

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

1
o
X
=

E The main memory area and option byte block can &

E The write protection property of eearcahsipnagge can &k

b=

L1 | evel
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E The corresponding ~ ((RDP1 == 0xA5 & nRDP1 == 0x
== 0xCC & nRDP2 == 0x33));

E Only the read operation of the main storage ar e:
i s stmaometdhe main flash memory in non debugging
is all owed;

E Al I main memory pages can be programmed by code
as | AP or data storage)

E All main membrgl pbagewr dbenor erase operations in
SRAM (except for mass erase);

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

E All functioesiotoioh8RAY i tbdough JTAG/ SWD and th
or they can be -shmaB%RAM fhoomugthed DAG/N $WD, whi ch
protection;

E When theoteaded option bytelLO sl eweavlr,i tdaleln ttle thai
be automatically erased, and the process is as
automatic whole erasing operation, because the
in the protection state of L1 | evel)

Write the correctFLREW ORITHKEYSlegul nclke i apti on

The bus initiates a command to erase the enti
Bus write OxXxA5 to read protection option byte

Aut ointaatl | ' y erase all main storage areas inter
Automatically write OxXxA5 to read protection

When the system is reset (such as software r
RDP value OxA5) wislylstleen,r elnalad ence irretaa tphet ec
A L2 level: Except that SRAM boot disabled, debug mc
protection | evel cannot be modified (iLR2r tegiceketdbe)
by configuring another option byte, RDP2. No mat

(RDP2==0xCC & nRDP2==0x33), it is L2 | evel

22110Per mi ssi on Protecti on

A FI
E

ash main storage area permissions:

Under LO leveade ahea maam Ise¢ oread,; the main stora
protection attribute of each Page for programmir

Under L1/ 2 | evel

When executed in SWD debug mode or after boot
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W/ R/ PE) operations;

The O0Oth to 7th pagpsobeetadiomanti oahky wapgees
the code executed in the main flash memory are

B

Ot her Pages canprcootnefcitgiuorne ptrhoep ewrtiyt eof each Pag

., When the L1 level is rewritten to the LOdlevel
A Flash option byte area permission:
E Under the LO/L1 level, access is allowed (W R/ PE
E Under L2 | evhed :deebxucge pmo deh-@ing fdiasalsesdt or e dncd F1l ac
all owed;
A Flash system storage area permissions:
E Only the code executed in the system memory ar
execution code ongthnoteghactkeadebunog all owed to
E At the L1/L2 level, the sram boot jumps to the
(W R/ PE). access otherwise all owed (W R/ PE);
A Flash system configuration area
E User informatioonanThelyehd ppefatmed after the s
by jumping to the system memory,;
E I'D information: readabl e at LO level, access p
prohibited at L1 | eveb26éadnt edetsaialms;i s started, se
Tab26& | as hwrrietee@er mi ssi on control tabl e
Boot mode Main Flash
protect Changing a Protectior
level Perform user ' Level
SWD Main Flash System Memory SRAM
Access area
Before 4KB of flash | Re aM i-t] Re awt i-t ) Re aM i-t
_ Re aM i-Hrea
main memory area Er asqg Er ase Er asd
After 4KB of flash Re aM i-t] Re ant i-t Re aM i-t
] Re aM i-Hrea
main memory area Er asqg Er ase Er asq .
LO ChangetoLlorlL2is
level . allowed
Flash main memory
Allow Allow Allow Allow
area mass erase
Re aM i-tf Re aM -t Re aM i-t
Flash option byte are Re aM i-Hrea
Er asq Er asqg Er asd
453623
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Flash systermemory ) ) ) )
prohi prohi| Re anM i-HErea 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 an i-t ) Re aM i-t
) Prohi Re aM i-Hrea
main memory area Er ase Er asd
Flash main memor ;
Y Allow Allow Allow Allow LO or L2 is allowed.
area mass erase
L1 When changed thO,
level _ Re aMt i-f| Re and i-t . Re ant - themain memory areq
Flash option byte are: Erasd Erasd Re aM i-Hrea Er as d isautomatically eraseq
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 awr F 1 ) Re awd #
] Re amd tetrea
main memory area er asg er as ¢
Flash main memory
SWD Allow Allow Allow T
L2 area mass erase ' No modification is
level Theinterface allowed.
Flash option byte areq 1S disabled. | - Readonly Readonly Readonly
Flash system memory ) ) ]
Prohi Re aw tetrea Prohi
area
Read and ) Read and
SRAM (All) ) Read and write )
write write
protect Boot mode SRAM Changing a Protectior
46623
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level Perform usern Level
SWD Main Flash | System Memory SRAM
Access to are
Before 4KB of flash | Re awd + §§f Re anmd | 1 ) Re avd
) Re awd tetrea
main memory area er as ¢ er asg er asg
After 4KB of flash Reaw i Re awd + ) Re avd #
) Re and tetrea
main memory area er as ¢ er asg er asg
Flash main memory
Allow Allow Allow Allow
area mass erase .
LO ChangetolLlorlL2is
level allowed
) Reawt i § Re awd | 1 . Re avd i
Flash option byte are: Re and tetrea
er as g er asg er as g
Flash system memory ) ) ) )
Prohi Prohi| Re awtr tetrea Prohi
area
Read and Read and ) Read and
SRAM (All) ) ) Read and write )
write write write
Before 4KB of flash ) )
) Prohi Readonly Readonly Prohi
main memory area
After 4KB of flash | Re amr i { ) )
. Prohi Re awd tetrea Prohi
main memory area er asg
Flash main memor ;
Y Allow Allow Allow Allow LOor L2 s allowed.
area mass erase
L1 When changed to LO,
level _ Reaw i { Re awd i f{ , Re ant i { the main memory are:
Flash option byte are oras et asd Re aw tetrea or as 4 isautomatically erased
Flashsystem memory| ) ) ) ]
Prohi Prohi Prohib Prohi
area
Read and Read and ) Read and
SRAM (All) ) ) Read and write )
write write write
Before 4KB of flash No modification is
L2 :
evel main memory area L2 protection level, cannot boot from SRAM allowed.
eve
SWD isbanned.
After 4KB of flash

4
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main memory area
Flash main memory
area mass erase
Flash option byte are{
Flash system memory
area
SRAM (All)
Boot mode System Memory
protect Changing a Protectior
level Perform user Jump to System Memory | Jump to Level
SWD
Access to are Flash Start the SRAM
Before 4KB of flash | Re awd + | Re anmd | 1 ) Re avd
_ Re amd tetrea
main memory area er as ¢ er asg er asg
After 4KB of flash Reaw | Re amr i { ) Re awd
] Re amd 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 aw tetrea
er asé er asg er as g
Flash system memory ) ) ) ]
Prohi Prohi Re aw tetrea Prohi
area
Read and Read and ) Read and
SRAM (All) . ) Read and write .
write write write
Before 4KB of flash ;
] Prohi Readonly Readonly Readonly LO or L2 s allowed.
main memory area
L1 When changed to LO,
level ;
After 4KB of flash 5 . Re aw i t e ad | Re awt i { themainmemory area
rohi e retr ea ; ;
main memory area eraseé er as { ISautomatically eraseq
48623
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Flash main memory
Allow Allow Allow Allow
area mass erase
) Reaw i f Re awd i ) Re avd F
Flash option byte are{ Re aw tetrea
er as ¢ er as g er asg
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
) Readonly Readonly Readonly
main memory area
After 4KB of flash Re avdr | 1 ) Re avd # f
) Re awd tetrea
main memory area er as g er as ¢
Flash main memory
SWD Allow Allow Allow .
L2 area mass erase No modification
level The interface allowed
Flash option byte are{ iSdisabled. | Reaqonly Readonly Readonly
Flash system memory ) ) )
Prohi Re amd tetrea Prohi
area
Read and ) Read and
SRAM (All) ) Read and write )
write write

N o tleErase here refers to flash page erase

coderrghaichkg,

an run progr ams
other operat
16 KB

222 SRAM

SRAM is mainly used for

with a maximum capacity of 16KB.

SRAM suppwrittse re@ade svoraf amyt evorhdal f

SRAM supports code running and ¢

is 00DPOOOto O0Ox2000 3FFF.

SRAM cannot hold data in PD mode;

The main features are as foll ows:

A The maximum tot al capacity is
49623
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t byte/half word/word reading and writing

CPU/ DaMAcC e s s

The CP

U BUS can Remap

223 FLASH register

Th

ese pe

t o

SRAM to run the

description

ripher al registers

must be operated

2231 FLASH register overview

Tab2d7& LASH emwdrsui ew

program ¢

as

Offset

4|9 ~lO W |F|0IN|H]O |10 IN~N]O IO ®|N|AO 5 |on|~]|wo
Ol NN NN NN | N|N|[A A A A A A A A A A

Register w|<|® N‘H‘O
2|t
o|ad| T
FLASH_AC TlE] g LaTENCY
o4
000h Reserved ag§
14
Reset Value 111 0 ‘ 0 ‘ 0
FLASH_KEY FKEY
004h
Reset Value O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘0‘0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O
FLASH_OPTKEY OPTKEY
008h
Reset Value O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘0‘0‘0‘0‘0‘0‘O‘O‘O‘O‘OIOIOOOOOOOOO
T T "2
ﬁun.ﬁ-ccc'ca
FLASH_STS olz|2|e|2|B]2|2
O| o Xl g g | @
00Ch Reserved ol 3 2l P
e el |e| ]
Reset Value 0 0|0 0 0
w
Elw w | w lelo
EISIBE|2|8|8|e|e|alB|g|E|o
FLASH_CTRL m% 3§E EOEEE E%El
010h Reserved Slou|g|u|oc|g&|-|o|o|o]| 2
] Q Q Q
14 14 14
Reset Value 0|0 0|0 1({0]0fO0 0|00
FLASH_ADD FADD
014h
Reset Value 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘O
018h Reserved
= S
= fa)
N HEHEREE
FLASH_OB a Datal Data0 2 |8(3|38|5] 0 o |
01Ch = Reserved 3 % 212|z(2 g A Ke)
f= [=
Reset Value 0 1‘1‘1‘1‘1‘1‘1‘1 1‘1 1‘1‘1‘1‘1‘1 1‘111111100
FLASH_WRP WRPT
020h Reserved
Reset Value l‘l‘l‘l’l’l’l’l‘l‘l l‘l’l’l’l’l
FLASH_ECC ECC
024h Reserved
Reset Value 0‘0‘0‘0‘0‘0

2232 FLASH control and

See for

status registers

abbreviati @nsdecitni one.gi ster descripti

22321FLASH access control
Addr ess

of fset: 0Ox00
50623

ons

wor d s

register (FLASH_AC)
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Reset value: 0O0x0000 0030
31 16
Reserved
15 6 5 4 3 2 1 0
Reserved PRFTBFS|PRFTBFE Reserved LATENCY
Bit figName Description
31:6 Reserved Resenvedreset val ue must be maint g
5 PRFTBFS Prfeetch buffer status
This bit indicatetschhrerusftat e of th
O0: THetpcrhe buffer is disabl ed.
1: THeetpcrhe buffer i s enabl ed.
4 PRFTBFE The fprtech buffer is enabl ed
0: Disabfletsch hleufpfrer .
1: Enaptfeest ctchhebuf f er .
3:2 Reserved Resenwhedreset value must be maint g
.0 LATENCY Ti me del ay
These bits represent the ratio of
access ti me
00: Zero periodic ©OkdMWz when 0 <
01: A peelraiyodiwhedn 18®H&ZzMHz SYSCLK
10: Two periodic del &#,8MHizen 36 MHz
11: Reserved
22322FLASH key register (FLASH_KEY)
Address offset 0x04
Reset val ue: DX XXXX XXXX
31 16
FKEY[31:16]
w
15 0
FKEY[15:0]
Bit figName Description
31:0 FKEY Used to unlock the FLASH_ CTRL. LOCK
22323FLASH OPTKEY register (FLASH_OPTKEY)
Address offset 0x08
Reset val ue: ODx XXXX XXXX

51623
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31 16
OPTKEY/[31:16]
15 " 0
OPTKEY[15:0]
Bit figName Description
31:0 OPTKEY Used to unlock the FLASH_CTRL. OPTW
22324FLASH status register (FLASH_ STS)
Address offset 0x0C
Reset value: 0000 O0O0O0O
31 16
Reserved
15 8 7 5 4 3 2 1 0
Reserved ECCERR | Reserved EOP |[WRPERR| Reserved | PGERR | Reserved | BUSY
rc_wl rc_wl rc_wl rc_wl r
Bifti el d{ Name Description
31:8 Reserved Resenwhedreset value must be maint g
7 ECCERR ECC error
Error reading FLASH, hardware set
Reserved Resenwhedreset val ue must be maint ¢
EOP End oofpetrhaet i on
When the flash operation (progr amn
this to ' 1° and writing 1" clears
Not e: EOP status is set for each s
4 WRPERR Write protection error
When attempdriang & owrpite protected
"1 and writing "1°' clears this st
3 Reserved Resenwnhedreset val ue must be maint ¢
2 PGERR Programming errors
When trying to program toOaRFRBEJFE
hardware sets this to ' 1° Writing
Not e: Bef ore programming, the FLAS
Reserved Resenrwhedreset value must be maint g
0 BUSY Busy
This bit indicaties itmapr agrféash®ip
start of the flash operation; @®hiws
when an error occur s.
52623
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22325FLASH control register (FLASH_ _CTRL)

Address offset 0x10

Reset value: 0x0000 0080

31 16

' ' ' '  Reened ' ' ' ' ' '
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved ECCERR | EOPITE | Reserved | ERRITE | OPTWE |Reserved | LOCK | START | OPTER | OPTPG |Reserved| MER | PER PG

. — — — — — — — — — — —

Bit figName Description

31: 14 Reserved Resenwhedreset value must be maintg

13 ECCERRI TE ECC error interrupt
This bit allows interrupts to occu
N
0: Forbid interruption.

1: Interrupts are allowed.

12 EOPI TE Al |l @pver at i on completion interrupt.
This bit allows an interrupt to be
becomes ' 1°'

0: Forbid interruption.
1: Interrupts are allowed.

11 Reserved Resenwhedreset value must be maintg

10 ERRI TE Al'l ow ero obe sitrmatteirsr upt ed
This bit allows interrupts in the
FLASH_STS. PGERR/ FLASH_STS. WRPERR
0: Forbid interruption.

1: Interrupts are all owed.

9 OPTWE Al'l ows option bytes to be written
When the bit icsmabi pulptognammat ihe
When the correct key sequence is Ww
bit is set to '1°
Software can clear this bit.

8 Reserved Resenwnhedreset val ue must be maint ¢

7 LOCK Lock
This bibecwnibhkeg as '1'.When the
are | ocked. Hardware clears this b
sequence.

After an unsuccessful unl ock opera
system reset.

6 START Strd
53623
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Bit fiegName Description
An erase operation is triggered wh
software to ' 1°' and cleared to 'O0'
5 OPTER Erase option bytes

0: Di sabl e opt
1: Enabl e opti

ion bytes erase mode

on bytes erase mode.

4 OPTPG Program option
0: Di sabl e opt
1: Enabl e opti

bytes
ion bytes program mo

on bytes program mod

0: Di sable Pro
1: Enable Prog

3 Reserved Resenwedreset value must be maints
2 ME R Mass erase
0: Di sable mass erase mode;
1: Enable mass erase mode.
1 PER Page erase
ODi sable mass erase mode;
1: Enable mass erase mode.
0 PG Program

gram mode,;

ram mode.

Note: Pl ease2 . r2ffter 4 proo Greammiomg
22326FLASH address register
Address offset: 0x14

Reset value: 0O0x0000 O0OOO

31

and erasing

(FLASH_ADD)

FADD[31:16]
w
15 0
FADD[15:0]
Bifti el d| Name Description
31:0 FADD FIl ash memory address

Sel ect tthoe padody
erasing.
Note: When the

rreasms when programmi ngd

FLASH_STS. BUSY bit

22327TFLASH option byte regi
Address offset: 0x1C

Reset val ue: OX03FF FFFC

54623

ster (FLASH_ OB)
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31 30

26

25

RDPRT2

Reserved
1 1 1

9 8

7 6 5 4 3 2 1 0

Reserved
1

nSW nRST
BOOTO STOP

nBOOTI1 | nBOOTO [nRST_PD

'WDG_SW| RDPRT1 | OBERR

T T T T T T T T

Bifti el

d

Na me

De

scrip

tion

31

RDPRT2

Re

N o

ad pr
Read
Read

otection | evel L2
protection L2 is disabl ed.
protection L2 is enabl ed.

te: Thi-enlbyt is read

30: 26

Reserved

Re

senrvedreset value must be maint g

25:18

Datal[ 7: 0]

Dat al

N o

te: Thi-eanlbyt is read

Dat aO[ 7: 0]

Dat a0

N o

te: Thi-eanlbyt is read

Reserved

Re

sentvhhedreset value must be maint g

nSWBOOTO

Fo

r the

us?2a.gleBa& wfl ecsgnfsiegeur ati on.

nBOOT1

Fo

r the

us?2a.gleBa& wfl ecsonfsiegeur ati on.

nBOOTO

Fo

r the

us?2a.gleB& wfl ecsonfsiegeur ati on.

Al |N|©

nRST_PD

Th

Ev

of

N oet:

e Power Down mode is used to res

A re
en if
ente
The

set occurs immediately afte
the system enters the Powe
ring the Power Down mode.

system does not reset after

Thi s -omilty.i s read

nNnRST_STOP

En

of

en

N o

ter t
A re

ent e

he STOP mode to reset the ¢
set occurs immediately afte

ring the STOP mode is execu

teri O modeST

No r

eset is generated after the

te: Thi-enlbyt is read

WDG_ SW

Wa

No

tchdo
Har d
Soft

g Settings
ware watchdog.
ware watchdog.

te: Thi-eanlbyt is read

RDPRT1

Re
0:
1:
No

ad pr
The
L1 r

otection | evel L1
L1 plreovteelc toifonr efasd di sabl ed.
ead protection is enabl ed.

te: Thi-eanlbyt is read

OBERR

Op

tion

byte error

5

56 3
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Bifti el d{ Na me Description
When this bit is' 1 , the option
Note: Thi-esnlbyt is read
22328FLASH writ protection register (FLASH_WR
Address offset 0x20
Reset value: 0x0000 FFFF
31 16
Reserved
15 0
WRPT
T
Bifti el d{ Na me Description
31:16 Reserved Resenwhedreset value must be maint s
15:0 WRPT Write protect
This register contains the write.p
0: Wrrioteecti on takes effect.
1: Write protection is invalid.
Note: Thesenbiyt.s are read
22329FLASH ECC register (FLASH_ECC)
Address offset O0x24
Reset value: 0x0000 0O0O0O
31 16
Reserved
15 6 5 0
Reserved ECC
Bit figName Description
31:6 Reserved Resenwnhedreset val ue must be maint ¢
5:0 ECC After writi nbgi ta PMoarsdh taod dar €3s2s , -b h &
val ue.
56623
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3 Power control (PWR)

3.1General description
PWR i s power management wunit to control status of di
iso0o control MCU to enter different power modes and

RUN, LFSRENEP, STOP and PD (Power Down) mode. PWR conf

and Fl ash/ SRAM/ GPI1 O sttlasus in different power mo

311 Power supply

O MCU has an external VDD supply. Embedded voltage r

supplies. Voltage regulator has two modes, nor mal
VDD: 1.8V~5.5V, which maMRm,I yl Q raonvdi dcel so cpko weers eitn psu

VDDA: 1.8V~5.5YV, which powers most anal og perirg
characteristics section of the relevant data she
., VDDA and VSSA must be connected to VDD and VSS r
O Vol t agaet orregowpler ates in sever al di fferent modes, de
RUN mode: The voltage regulator provides power i
LPRUN mode: The voltage regulator provides power

., SLEEP mode: The v olptoangeer rieng unloartmoarl pproomeird emso d e .

STOP mode: The voltage regulator provides power

configured. 29 Hy 5&0f t war e.

PD mode: The voltage regulator is turned off.

57623 NSING Technologies Pte. Ltd.
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supply block diagram

st a

VDDA domain
TS COMP OPAMP
(VDD)VDDA  [K——
(VS9VSSA K——— ADC
VDD domain
eFlash
GPIOs
vss I Wakeup Logic CPU
Voltage regulator 16K SRAM
vDD [X
PORPDR VDD PVD Digital Peripherals
HSE LSE
| PORPDR VDDD |
| msisiel ||
| TRNG |
312 Power supply supervisor
3121 Power on reset (POR) and power downh reset
Power on reset (POR) and power down r es\t/ VOAPBDRbPebk dDwec
the specifi ¥dd Woirmitthev cslytsagen remains in a reset
cir®Refer to the electrical character-ost andofpfeteseda soen <«
58623
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N\

Fi g8&2Pcower on reset/ power down reset wavefor

A vDD/VDDA
POR
| 20mv
| hysteresis
______ - - = N P
I I
I I
I I L
[ Temporization
trsTTEMPO

RESET

3122 Programmabl e voltage detector (PVD)

PVD monitors the power supply by comparing the VDD
(PWR_CTRL) . PWR_CTRL. PLS snednreicttorti mign avidried sRj&Dd bpf s ¢
PWR_CTRL. PVDEN.

The PWR_CTRLSTS. PVDO f |l ag Vosi susaebdowvwe/ bhaldow att red wh\eD hve

event is connected internally to EXTI ilsi renlath!| @&ndd i mr
i nterru@t PV®gibgteark. oWwodirrsp swhkeenl avwhet he PVD Vobriesé@sl d
above the PVD threshol d, according to the rise/fall

cma be used to perform emergency shutdown tasks.
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Fi g8&#3PeVD t hreshold diagram
A vbDVDDA
100mV
PVD threshold hysteresis

>
PVD output
32Power modes
Overall MCU has five power modes: RUN, LPRUN,
perfor manerr a@nrds propvt i on. A summary of MCU power
Tab3tl®ower modes
Mo d e Condition Ent er Exit
] Power up, sSYy;§
CPU running, al | ¢ Enter LPRUN, SL
RUN wakeup from
configurable. PD mode.
modes.
CPU running at LSI
LPRUINr gother peripherals
) software conftsoftware contro
SRAM regulator in nor ma
deep standby mode.
CPWunning at LSI
L P RUNr ¢ .
other peripherals|software confsoftware contro
FLASH .
regul ator in nor ma
60623
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Mo d e Condition Ent er Exit
CPU sl eep, all penwel
regulator in nor md )
SLEEP ) CPU returns f{Any interrupts
peripherals poblveen
can wakeup CPU. WF E

CPU deep SLEEP, pes
di saVdletdage imedWwPl a wrl| / WFE:

Fl ash enter deep g
1" SCB_SCR. SLE

HSE/ HSI / PLL disabl |Any interrupts
STOP ) = 1, no pendi
configuClalbP BGARTR/TL P| . through EXTI, N
) interrupts/ e
COMBpti ®RAM/L Al 1l r e
retention. All 1 0|2 PWR_CTRL.PD
up, HS I is enabl eq
WF I / WFE

Vol t age OFdguladt orc |

. |1I" SCB_SCR. SLE o
most |1 O odi.t put Hi g |WKUPO/ 1/ 2 risin
PD = 1, no pendi
NRST/ PAO O/WKGQJP3 _ WK U NRST reset.

interrupt/ evg
PR WKUP2 can wake

2 PWR_CTRL. PD

Not e:
1. STOP mdde,r wakeup, codes can resume and continue
2. CPU running, all peripherals in VDDD domain disabl

The running enable conditions of different modul es

tabl e:

Tab32€er i pher al running status

Stop mod Power down

Peripher al Run/ Act{Sl el Low powe Wa k e u Wa k e u
St at | St at )
capabi capabi

Cor-M6 x
FLASH
SRAM8 KB
POR/ PDR
PV D

DMA

USART/ UART

o|<x|<X]|O

o<

O|0|0|xX|[xX|0O]|X
OlO0|O0|<X|X|O
O|0|0|X|[X|0O]|x<
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LPUART

| 2 C

SP I

CAN

RT C

TI MER
LPTI MER
HSE

HS I

LSE

LSI

PLL

| WD G
WWD G
ADC
Temperature
OPA
COMP1

o|o0|O0|O|O|0O|O

@]

SysTick ti me
CRC

HDI V/ SQRT
GPI Os

ol0o|o0o|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|0O|O]|O
ol0o|o0o|O|lO|O|O|O|O|O|O|O|O|O|O|O|O|O|O|0O|O]|O

o|0|O0|O0|O|0O|O

Not e:
1. Y: Yes (Enable), O: Optional (-DiNatb | adaiblyalled aul t ,

2 The pins that can wake up from the PD are PAO ( WKL

321 LPRUN mode

|l h PRUN mode, the system clock source can be configu
PLL is off; al | peripherals are configurable; M,he vo
PWR_CTRL4. LPRUNFLH cakebeheoRfASHrendt ¢0o deaep standby
if running on FLASH.

After entering LPRUN mode, the user cannot configur e
3.211 EntllPrRUN mode

Before entering the LPRUNemb8&, ouseBSEnpeadd 6el eatnt
LPRUN mode through RCC_LSCTRL. LPRUNCLKSEL, and then
can configure the FLASH to enter the deep stabnldeby m
write protection before accessing the PWR_CTRL4 regi

62623 NSING Technologies Pte. Ltd.
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3.2.1.2 ExXLRRUN mode

Software sets PWR_CTRL4. LPRUNEN = 0 to exit LPRUN m
clock as needed. After exiting LBRDHEI mmdde. FLASH aut

322 SLEEP mode

The CPU stops and all peripheraMB@ corcéu@dsmghopasi gVikec
can run and wake up the CPU when an interrupt or eve

3.2.2.1 Enter SLEEP mode
Enter SLEEP mo d e by fexeciunti enrgr uWel) owai WFE (wai't

SCB_SCR. SLEEPDEEP = 0. Depending on the SCB_SCR. SLEE

entry:

A SLEmMP®W: | f SCB_SCR.SLEEPONEXIT = 0, then WFI or W
the system enters sleep mode i mmedi atel y.

A SLEBMNEXI T: | f SCB_SCR.SLEEPONEXIT = 1, the system
from the | owest priority | SR

3.2.2.2 Exit SLEEP mode

I f  WFI instruction is used tosecthbar waohe SpPpEERemadce,

mode.

| f the WFE instruction is used to enter the SLEEP n

event ocoapreveWakecan be generated in the following
A Enabl e an int ealr ucpotntirnolt hree piesrtieprheirnst ead of NVI C,
When MCU wakes up by WFE, the peripheral i nterrupt
suspend bit (in NVIC interrupt clear suspend regi s
A Confe gaumr external or internal EXTI event mode. Whe
peripheral i nterrupt suspend bit and the peripher ;.
clear suspend regiscteryebpoadsaegthe shepewenbitlin
t he showtpedti mealbecause there is no time spent on

323 STOP mode

STOP mode i s basM0d doene pt hsel e@mr tneoxdee combi ned owittalgepe

regul ator operates in |l ow power mode. The output vol
LSE/ LSI can be configured to enable. Al GPI O state
PVD can be usthd C€CBPUwabe opher peripherals (RTC/LPUA
wake up. After waking up, t he HSI is turned on, and
mode .

63623
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3.23.1 Enter STOP mode
When entering the ST®®B ms8SOHEPDEEREefi BaddPWROCIRL. PDSTF

| f a FLASH operation is in progress, the time to e
compl et ed.

If the access to the APB area is i n yperdo gurnetsisl, tshhee AP
compl et ed.

I n STOP mode, the following peripherals are avail abl
A Ilndependent Watchdog (!l WDG) optional: Once enabl ed
A RTC optional: RECcla®CBRICENabl e by

A LPUART/LPTI M/ COMP1/ PVD peripheral can wake up.
A I nternal RC oscillator (LSRCRCHOSODRUL BNal : I't can &
A External 32.768kHz crystal osci |l |REOCrLSCBREDBPENEC) or¢

ADC shoul d beendiesrabnlgedSTWhPermode t o avoid unnecessary

Note: I f the application needs to disable the exter
system clock to HSI and then deasserteRECNETRESEHEEEI
external clock (external oscillator) is removed whet
must be enabled to detect any external oscillator fe
3.2.3.2 Exit STOP mode

When an int-epr eyt np wa&dRs mode, t he HSI RC oscill at
codes resumed from suspended | oc aptoiwenr. n&idnec ei nt hT OP
consumes more startup time. I n additi=onl buesfeorrse ceannt ecr

to shortep themewakeFLASH.

324 PD mode

PD (Power Down) modMO idedmsslde ®om mBwdd.,exwhi ch can act
I n this mode, the CPU, al/l peri pherc&kl ss,0uwacletsa qaen dr ead U
supplies are turned off. Except fo#Z.NRST/PAO/PC13/ PA

3241 Enter PD mode
When entering the PD mo GEEPDEEPer 1 naed sPWR_GERL SEBS BEF

| f a FLASH opessati ohei $i ma poognéer STOP mode will
compl et ed.

I f the access to the APB area is in progress, ¢$he ti
compl et ed.
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3242 Exi t PD mode

MCU exits PD mabder wben e€KRSBT pin), rising/falling ed
wi || be reset after waking up.

After waking up from PD mode, code execution is same
etc.).

33Debug support

By default, if the application puts the MCU in STOP
is lost. This -M& dare tloogihreg Ciotrs exlEoc k .

However, by setting some configur athilen twi tde biurg tthe
when using STOP and PD modes. If these register bit

di sabl ed or turned off .

Note: I n DEBUG PD mode, among the WKUP-upinta, ool y ttyf

331 Low power mode debug support

When debugpowgri motdew ensure that the FCLK of the ¢
for core debugging. Users can debug the MCU een tlhoew
out put of FCLK in | ow power mode) . For specific op
DBG_CTRL. PD and DBG_CBRUK.STOP in Chapter

332 Peri pher al debug support

I n addition to supporting debug in | ow power mode, i
(TI M1, TI M3, TIM4, TI M6, TIM8, 12C1, 12C2, | WDG, WWL
refenhetadescription of the other bi3t. 4f.i9el ds of the DI

34PWR regi sters

341 PWR register overview

Tab33@ WR register overview

oret| regser | [s[[&]&[&]&[x[c]a]a [r]2]a]=]a]a]z]a] s [a]a]o]=] [ ] <]=]~]"]c
0x00 — o
. 3 ARIEIEE:
PWR_CTRL fa & 819129z
— o S @
Reserved 3 z °j 5 z |8
O |0 ['4
Reset value 1{ofJoJoJo]oJo[o]o
0x04 Jlzl=z1z
O |w|W|w o & (w
||| ala |
PWR_CTRLSTS
- Reserved 22|22 Reserved 2|2 S
a
22|22
Reset vaue 1 0O(O0]|O 0|0]|O
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omel| regser |5 |8|2[&|5]8[8|3[r]8]a[s]a]a]|s]a]a|z]a] s |a]s]o|e]~|e]o]][]a]]o
0x08 &
o
e
PWR_CTRL2 Reserved 8 Reserved
2
Reset value T
Ox14 i
PWR_CTRL3 Reserved @ Reserved
Reset value 0
0x20 n| T
blz|d| 3 |33
z|lz|2 Q Il
PWR_CTRL4 55|32 = @ |2
Reserved xix|E 2 =
i T & o
Reset value 0 1 0 0|0
0x24 —
S
=
o ®
PWR_CTRL5 Reserved 2 s
z 14
] ['q
(]
Reset value 0|1
0x28 =
g
p4
PWR_CTRL6 'éE:J 8
Reserved o E,’:
@ &
Reset value 0|0
alElE a|q
AHHEEHEREEAR AL o |52
2 =22 2 > o z
0x30 DBG_CTRL Reserved E 2 % [l I~ 2 E 2 E gle Reserved el hle
FIEIFI|Y 8 g 3 [ e |F g 2 &
Reset value | 0| olofo]o 0 olo]o 0o
342 Power cont PWR CTRe)gi ster (
Address offset 0x00
Reset Ox®@I00®: 0200
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 11 10 9 8 5 4 3 2 1 0
T T T T T T T T
Reserved PDR PLS[3:0] PVDEN | bR | weior | PDSTP | Reserved
1 1 1 1 1 1 1 1
™w ™w ™w w w ™w
Bit f|Name Description
31: 10|Reserved Resenwhedreset maalnueaimuesdt be
9 PDR Tune VDDD PDR trigger | evel during STO
0: vDDD PDR trigger at 1.0V
1: VvDDD PDR trigger at 1.2V
Only VDDD POR/PDR can reset this bit
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Bit f|Name Description
8:5 PLS[ 3: 0] PVD | evel selection
PVD threshold is controlled bel ow:
PWR_CTRL.|Vol' t
0000 1.8
0001 2.0
0010 2.2
0011 2.4
0100 2.6
0101 2.8
0110 3.0
0111 3.2
1000 3.4
1001 3.6
1010 3.8
1011 4.0
1100 4. 2
1101 4. 6
1110 4. 8
1111 5.0
4 PVDEN Enabl e of Power voltage detector. Soft
0: PVD disabl ed
1: rRWRbI ed
3 CLRDBGPDF |Cl ear DBGPD mode fl ag.
Al ways read as 0.
ONo effect.
1: @PIWRAarCTRLBBGPDF abfitterf |2agSystem cl ock
2 CLRWKUPF Clear wake up fl ag.
Al ways read as 0.
ONo effect.
1Cl ePAWR_CTRLWKSBPH |lmigl a$yerem clock cyc
1 PDSTP Enter STOP/PD mode selection
Software will set and clear this bit.
0: Enter STOP mode-swkep @BUeenters dee
1: Enter PD mode -wheepChRt)denters deep
0 Reserved Resenwhedreset value must be maintained
343 Power control status register (PWR_C
Addr es 9 xdfaf set
Reset OxX®&I00®&: 0800
67623
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31

T T T T T T T T T T T
Reserved

15 12 11 10 9 8 7 3 2 1 0
" Reeved WKUP | WKUP2 | WKUPL | WKLPO I Reserved I PVDO |DBGPDF| WKUPF
. , . — — — — . . . . : : :
Bit Na me Description
31:1]Reserved Resent\hedreset val ue must be maintained
11 WKUPPOL Wakeup pdPlADY iPAR/ Pl vakeup PD mode by U
edge. Make sure disable wakeup enabl e
0: Falling edge
1: Ri sing edge
10 WKUP2EN Enabl e PA2_WKUP pin
Software can set and clear this bit.
0: WKUP pirn gesneurseeld pfwor pose |/ O. An evé
the device from PD mode.
1: WKUP pin is used for wakeup from PD
Note: ThisVDDD PORetss&t obnyl y.
9 WKUP1EN Enable PC13_WKUP pin
Software can set and clear this bit.
00 WKUP pin is used for general pur posé
the device from PD mode.
1: WKUP pin is used for wakeup from PD
Note: ThisVDDD PORetss&t obnyl y.
8 WKUPOEN Enabl e PAO_WKUP pin

Softwarandaaol esat this bit.

0: WKUP pin is wused for gener al purpos
the device from PD mode.

1: WKUP pin is used for wakeup from PD
Note: ThisVDDD P©ORetsg&t obnyl y.

7: 3 Reserved

Re s et reals e t val ue must be maintained.

2 PVDO PVD output.
Hardware will set and clear this bit.
0: VvDD/ VDDA is higher than the PVD thr
1: VDD/ VDDA is | owersdlhant ¢ dh ewiPtViD R WR e
1 DBGPDF DBGPD mode status bit.

When entering DBGPD mode, hardware set
Hardware clears this bit when software
Only VDDD POR/PDR can reset this bit.
0: Chip nevermoednet ered DBGPD

1: Chip has entered DBGPD mode

68623 NSING Technologies Pte. Ltd.
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Bit Na me Description
0 WKUPF DBGPD moduep wsatkaet us bi t .
This bit is set by hardware after WKUP
Hardware clears this bit when software
Only VDDD POR/PDR can reset this bit.
0O: wokeup event occurred
1: A wakeup event was received from th
344 Power control register 2 (PWR_CTRLZ2)
Addr es 9 xdf8f s et
Reset Ox®00&®: 0400
31 16
Reserved
15 11 10 9 0
Reserved Il{\g"l%?\l Reserved
™w
Bit f|Name Description
31:11|Reserved Resenwhedreset value must be maintained
10 | WDGRSTEN |Independent watchdog reset enabl e.
0: I ndependent watchdog cannot gener at
1: I ndependent watchdog can generate r
9:0 Reserved Resentvhhedreset val ue must be maintained
345 Power control register 3 (PWR_CTRLS3)
Addroefsfx1l 4
Reset Ox®00®: 037F
31 16
Reserved
15 8 7 6 0
Reserved LSIEN Reserved
Bit 1{Name Description
31: 8| Reserved Resentvhedreset val ue must be maintained.
7 LSI EN Control PWR to enabl e LSI
0: PWR continues requesting LSI c¢clock af
1 PWR st oplsSir eqqlucecsk i anfgt er system enter
69623

NSING Technologies Pte. Ltd.

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



Qy,
%;nSNG

nsi.e@®@m. sg

Bit {1 Name Description

6:0 Reserved Resent\hedreset val ue must be maintained.

346 Power control register 4 (PWR_CTRLA4)

Addr es 9 x®2f0f set
Reset Ox®lI00®: 0020

This register i's write protecttehdi.s Bred girset eera c hi ts onfiu sv
O0x0175_3603 to this register to release the write pr

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 7 6 5 4 3 2 1 0
T T T T T T T T T
LPRUN | LPRUN | LPRUN STB | FLH
. . . . Reserved . . . . STS FLH EN Resel“ed FLH | WKUP
T ™ ™w ™w ™w
Bit {Name Description

31: 7| Reserved |Resemnthedreset value must be maintained.
6 LPRUNSTS |LPRUN mode entry status.

This bitliearsedt bayndcdhar dwar e.

0: System exited LPRUN mode

1: System in LPRUN mode

5 LPRUNFLH |FIl aspolwew control for LPRUN mode.

0: Put FLASH to deep standby after chip

1: Keep FLASH to normal working state af

4 LPRUNEN LPRUN mode enabl e
This bit is set and cleared by software
modes.

0: System exits LPRUN mode
1: System enters LPRUN mode

3:2 Reserved Resentvhhedreset val ue must be maintained.
STBFLH FLASIHep standby mode enable (RUN, can b
This bit is set and cleared by software

modes.

0: FLASH back to nor mal mo d e

1: FLASH enters deep standby mode

0 FLHWKUP FLASH f asetn awal kee u p

0: Di s abluep fwahsetn wsaykset e m e xuipt st ifrmreo m 10TuGP)

1: Enabl @pf avhtenwalyest em e xuipt st ifrmeo m 5UTsQP
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347 Power control register 5 (PWR_CTRL5S)
Addr es 9 x®@f4f set
Reset Ox®I00w®: 0007
31 16
Reserved
15 3 2 1 0
Reserved MRSS]%IE’[I 0] Reserved
™w
Bit Na me Description
31: 4|Reserved Resenwhedreset value must be maintained.
3:2 SLPMRSEL VDDD out put voltage selection after syst
Before configuring these bits, software
00: Reserved
01: VODLtbput voltage is 1.5V
10: Reserved
11: VvDDD output voltage is 1.2V
Only VDDD POR/PDR can reset this bit.
1:0 Reserved Resenwhedreset value must be maintained.
348 Power control register 6 (PWR_CTRL®6)
Addr es 9 x@f8f set
Reset OxXx®I00®&: 0000
31 16
Reserved
15 4 3 2 0
Reserved MR]S:;II:I]El 0] Reserved
Bifti ¢ Name Description
31: 4|Reserved|Resennhedreset val ue must be maintained.
3:2 SLPMREN VDDD output voltage selection enabl e
00: After entering STOP mode, VDDD out put
01: Reserved
10: Reserved
11: After ent¢bDDDbgo SITOPt moadlett age i s contr
Only VvVDDD POR/PDR can reset this bit.
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Bifti ¢ Name Description
1:0 Reserved|Resentwhedreset value must be maintained.
349 Debug cont DBIG_CadqiLst er (
Addr es 9D x8Bfof s et
Reset Ox®000®: 0000
Only VDDD ®®OR/ P®OBRet this register. Only after connec
this register.
31 . . . . . . . . . 20 19 18 17 16
15 14 13 12 11 10 9 8 7 ";V 2 rr’ "SV
mmout| STP | 'ste | st |Reseved g | Md®| 'Srp | " Reserved ' oo | sTop | sieep
rw w rw rw rw w rw I I I I w rw w
Bit Na me Description
31: 2({Reserved |[Resentwhedreset value must be maintained.
19 TIBBTP TI M6 stops workingswhem.core enters debu
This bit is set or cleared by software.
0: The counter of TI M6 works normally
1: The counter of TIM6 stops working
18 Reserved |[Resentvhedreset val ue must be maintained.
17 Tl MB8STP TI M8 stops working when core enters debu
This bibrisleared by software.
0: The counter of TI M8 works normally
1: The counter of TI M8 stops working
16 I 2C2T1I MOUI 2C2 stops SMBUS ti meout mode when core
This bit is set or cleared by software.
0: Same as nor mal mode operation
1: Fr otziemme otunte contr ol of SMBUS
15 I 2C1TI MOUIl 2C1 stops SMBUS ti meout mode when core
This bit is set or cleared by software.
0: Same as nor mal mode operation
1: Frozen the timeout control of SMBUS
14 CANSTP CAN stops working whehecore enters debug
This bit is set or cleared by software.
OCAN still operate normally
1The CAN receesvenotegcosnteirnudeo to receive
13 TI M4ASTP TI M4 stops working when core enters debu
This bit is set or cleared by software.
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Bit Na me Description
0: TheotodhMdr works normally
1: The counter of TIM4 stops working

12 TI M3STP TI M3 stops working when core enters debu
This bit is set or cleared by software.
0: The counter of TI M3 works normally
1: The counter of TIM3 stops working

11 Reserved |[Resa@antwhe reset val ue must be maintained.

10 TI M1STP TI M1 stops working when core enters debu
This bit is set or cleared by software.
0: The counter of TI M1 works normally
1: The counter of TIM1l stops working

9 WWDGSTP WWDG stops woréannhgr sheebeogretate.
This bit is set or cleared by software.
0: The counter of WWDG works normally
1: The counter of WWDG stops working

8 | WDGSTP |l WDG stops working when core enters debu
This bit is set or cleared by software.
0: The ¢oVDIGt swor & nor mal |y
1: The counter of | WDG stops worKking

73 Reserved |[Resentvhedreset val ue must be maintained.

2 P D Debug PD mode control
This bit is set or cleared by software.
0: (FCLK off, HCLK off) systewmnpowenrasd.PD
software point of view, exonimgs®tD. mode
1: (FCLK on, HCLK on) system enters DBGP
clock is provided by the intetnall REC estc
mode by generating a system reset.

1 STOP Debug STOP mode control
This bit is set or cleared by software.
0: (FCLK of f, HCLK off) system enters ST
(including HCLK and OPClmkYde, Whdr eexintfiigagr
same as after reset (Microcontroller 1is
Therefore, software must reconfigure tdre
etc.
1: (FCLKKoop)HE€ystem enters DBGSTOP mode
internal RC oscillator. When exiting DBG
control system to enable PLL, externali so
bitto 0) .

0 SLEEP Debug SLEEP mode.
Set or cleared by software.
0: (FCLK on, HCLK of f) I'n SLEEP mode, F C
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Na me

Description

system cl ock,

softwar emeceade & onateconf i

1: (FCLK on,
the previousl

and HCLK

HCLK on) |
y configur

is off. Since SLE

gure the clock sys¢g

n DBGSLEEP mode,
ed system cl ock.
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4 Reset and clock control (RCC)

41Res et Contr ol Uni t

N3

4.1

A

5

2GBadpports the following two types of reset:

Power Reset

System Reset

Jd Power reset

Power reset occurs in the following circumstances:

Poweron/ Powerdown reset (POR/PDR reset).

When exiting PD mode.

A

Th
0 x

4.1

E x

power reset sets alleérig®hseters to their reset

e reset source wildl act on the NRST pin and

0000_0004. F oTra b6hbdteec tdoert atialbsl ,e .s e e

2 System reset

cept for the following registers, a system
RCCCTRL. HSEI OSEL

RCC_CTRLSTS

RCC_ENM®RL

RCC_LSCTRL. LSEBP

PWR_CTRL. PDR

PWR_CTRLS5

PWR_CTRL®6

DBGCTRL

system reset is generated when one of the f

A low level on the NRST pin (external reset)

Window watchdog end of count condition (WWDG reset)
Independentvatchdog end of count condition (IWDG reset)
Software reset (SW reset)

Low power management reset
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MMU protection reset

RAM parity error reset

., EMC reset

The reset source can be identified by checkliSh)g t he r

4121 Software reset

A software reset can be generQ@QdréftdeObyplsiec ati ingnthet SIS
Control Re gQosrtt®dtt e Rleriiecalt oref erence manual for furth

4122 Loywower management reset
Lowowe management reset can be generated by using th

Lowower management reset generated when entering
NRST_PD bit in User Option Bytes. I n telsisg ud d ye e xwh
the system is reset instead of entering PD mode.

Lowower management reset generated when entering

NRST_STOP bit in User Option Bytes. I ni 4d hs sc cassf

executed, the system is reset instead of entering
The system reset signal provided to the chip is out:
reset pul 2@8ssdfucrateacnh orfeseat esomal e Foextexnalmedatrede
whil e the NRST pin is asserted | ow.

The Figure below shows the system reset generation ¢

Fi g#4¥Seystem reset generation

VDD/VDDA
NRST System Reset
]— Filter >
L
—<H|
=
IWDG reset
WWDG reset
77
Pulse ——————————— MMU protectionreset
Ge_:nerator -« L Swreset
(min 20us)
EMC reset
RAM parity reset
Low Power
Management reset
76623
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42Cl ock waantr ol

Five different clock sourceSYSCL®n: be used to drive tF

A HSI oscillator clock

A HSE oscillator clock

A PLL clock

A LSbscillator clock

A LSEBEscillator clock

The devices have the following two secondary cl ock s
A LSI: kB0 dméwve i nternal RC <can be used to drive i n

| WDG, RTC, LPTI MER and LPUART t hr ouagahk epurpo gfrraomm sSeTl GePc t

A LSE: 32. WePpekHdzekdernal crystal can al so tbhler amsseh
program selection.

Each clock source can be turned on or off independer
The frequency of the AHB, APB (APB1 and APB2) d o ma
prescal emu.m BHé omaXil e frequency of the AHB domain, /
Al peripheral clocks are derived from the system cl

A ADC clock is obtained by dividing the AHB/PLL <cl oc

A LPUARTILPaUARGpeirnagt cl ock can come from one of the
configured by software:

E HSI clock
E HSE Clock
E LSI clock
E LSE clock
E SYSCLK system clock
E APB1 clock (PCLK)
A LPTI MER working clock can come fromcoméigfurtehle bfyols
E HSI clock
HSE Cl ock
LSI clock
LSE clock

m m M M

COMP1_OUT
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E APB1 clock (PCLK)
A  RTCCLK clock source can be provided by HSE/ 128, L S
E LSE clock
E LSI clock
E HSE clock divided by 128

A I WDG clock source is LSI oscillator.
A Flash memgrgmming interface clock is always the HS
RCC provides external c¢clock for Cortex system ti mer

clock or the Cortex c¢clock (HCLK) to dr i viec kt hceo nStyrsoTli
status registers.

Ti mer c¢clock frequency distribution is automatically
E If the APB prescaler is 1, the timer clock frequer
E If the ARB psesnoa 1, the timer clock frequency is
FCLK is the free ruMOingeel ARMOD MRectme €l t KeE er ence
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Fi g#42Cl ock Tree
Clock Tree
Legend
HSE= High-speed external clock signal ADCIMSEL
HSI = High-speed internal clock signal HSE
LSE = Low-speed external clock signal ADC 1M
LS| = Low-speed internal clock signal Prescalen ADC_CLK 1M
s 1172/ 132
FLASH_CLK
to Flash programming
RNGC Prescaler
11U2/3/41 132 RNGC_CLK
12S CLK
ADC PLL
prescaler N ADC_PLLCLK
112/ 1256 ADC_HCLK ADC_CLK
ADCPLLPRES$4]
SCLKSW ADC HCLK
— prescaler CKMOD(ADC_CTRL3)
LSE 11217 132
HSIRC st | FCLK
8MHz — HCLK CPU
PLLMULFCT HSI — AHB BUS
/8 SysTick
syscik | | AHB bk K v
OSCOUT LHHsE os PLLCLK| | 48wz | | foeocde!
N 11721 /512 SAC_CLK
OSCIN 4~20MHz v MAX | DMA_CLK/CRC CLK
PREDIV
APBL
PLLSRC o o osTDIv Prescaler 48MHz MAX PCLK1to
"LKSSEE 11/2/4/8/16 APBL peripherals
HSE
0SC32 OUT /128 TIM 3/6
- LSE OSC RTC CLK If (APBL1 Prescaler 1) x1———  TIM3/4/6_CLK
0OSC32 IN 3276&Hz| LSE - else 2
APB2
LSRG s IRTCSEL Prescaler 48MHz MAX PCLK2to
0Kz IWDG_CLK /2141816 APB2 peripherals
TIM U8
If(APB2 Prescaler 1) x1
else 2
TIM1/8_CLK
SYSCLK
—————HSI TIMCLKSEL
————HSE
————SYSCLK
MCO [ tg:z PCLK1
PLL MCOPRES :Ssé > LPUART1_CLK
Prescaler —— PLLCLK LsI
12/314]...115 LSE
MCO SYSCLK
PCLK1
HSSI
HSE
Lsi > LPTIM_CLK
LSE
COMPL_OUT
1. The maxi mum frequency available for the system clock is 4
2. For more details about the internal and externalcstieseki so

t hper oduct datasheet
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422 HSE c¢cl ock
The -dpgéd external clock signal (HSE) can be generat

HSE external crystal/ceramic resor
HSE user external clock(Input through the PAO or PFO pin)

I n HSE byorarsysstmoldemode, RCC_CTRL. HSEEN needs to be s
be turned off.

To reduce distortion of tuhpe sceltotclki nogu ttpiume ,a ntdh es &cdrrytsetn
capacitor must bespbheettoas hel osei hbafpor pins. The
according to the chosen oscillator.

Fi g#43HSSE cl ock source

External Clock CrystalCeramicResonators
OSC IN OSC ouT OSCIN OSC ouT
1 [ 1 1 1
L

(Hiz) T T

Il 11

LT

External Clock Source Crystal

C1 —I— c2 _I_

External Clock =

CLK_IN
[ 1

External Clock Source
(QFN2O'WLCSP25)

4221 External c¢clock source (HSE bypass)

In tlkhdies mo exstceurncad mnodsotc kbe provi ded. I'ts frequency
mode by setting the RCC_CTRL. HSEI OSEL and RCC_CTRL. I
signal (square wave, sine waveust beiaoaghecwadet witfh

the OSC_OUT pin @lustFgeé#r3d.fel oating ( Hi

4222 External crystal/ceramic resonator (HSE cr
The 4 to 20MHz external oscillator has the advantage
80623
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associated hardware canfgidguwer Boboromore dabwnl s,n [Bleea s
characteristics section of the datasheet.

The RCC_CTRL. HSERDF bi t -sipnedei dc aet xetse rwihaelt hoesrc itlhlea thoirg hi s
clock is nohi gebietasied settiby thardware. An intreuptuupt
Register (RCC_CLKINT).

HSE clock can be switched on and off by setting the

I f the user needs to change t hericnogn foipgeurraatiioonn oift R
before enabling RCC_CTRL. HSEEN.

423 HSI cl ock

The HSI (High Speed Internal) clock signal i's gener ¢
as the system clock or Plplr oivnipduet .a Tchleo cHKkS Is oRUQ coes cwiltlhe
al so has a shorter startup time than the HSE crysta
calibration.

RC oscillator frequencies canfaeatuyringmpooneesBhi par o :
HSI c¢clock frequency of the chip has been calibrated
I f the user application is subject to voltagd atrort.em

The RCC_CTRL.HSI RDF bit flag indicates if the HSI R C
not released until this bit is set by hardware. HSI

I f the HSEiIdrlyasttoal fails, the HSI clockdc &d 9dlck wvead r:
system (CLKSS).

424 PLL cl ock

The interbmaludfLed ttcanmul tiply the HSI RC oet pliitg wrl e c k
44, eThsettings of the PlLlplut( sceloecckt oHS It hoer PHIE asse ltehcet it
and the postscaler) must be completed before it is

changed. The PLL can be configur e@F @ sriengi stoenrt 3.0 | bit

When switching the input c¢clock source of the PLL, th
new clock source (through the clock configuration r e

I f the PLL interrumtteirs ugprnahbleagd sitrert,heancliomdlerispt r
ready.

The input, ffamergeeinsyd+20MHz.
PLL VeO(HFrequency r ange M/eNgu/i2arMHsz .48 MHz <=F

The system frequency i s deri vedthe omo stthsec aA LeL fVaCQ ofrr,
needs to be configured correctly to avoid SYSCLK exc

I n addition, users caPiLLABIRs obypadfs guhe RICIC CAi®guency
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multiplication function.
Fi g#&4PeLL cl ock configuration
HSI /N M
Fn Four SYSCLK
PLLPRE PLLMUL PLLOUTDIV —
HS
PLLBP

425 LSE <c¢cl ock

The Low Speed External clock signal (LSE) can be ger
LSE crystal/ceramic resonator
LSE external clock(bypass)

4251 LSE crystal <c¢clock source

TheESE crystal i s-s me e3d2 . e>6t8e rknHazl lcorw st al or -pmevrea miacn dr
accurate cl otkmsesoutoekfor oehkr timing functions.

The LSE clock can be turned on and off by setting tF

The CRCSCTRL.LSERD bit flag indicates if the LSE cl c
released until this bit i s set by hardware. An inte
(RCC_CLKINT) .

4252 LSE externale(dblypalssgour

I n this mode, an external clock source with a freque
by setRCO gL SGOESEBP RCWheCLTRIEEEN di sable) bits. The ex
Sine or Triadnmglexywiltehmbi@% be connected to the O0OSC3:
left flZating (Hi

426 LS| cl ock

The LSI RC can provide clock the 1 WDG and AWU in STO
refer to the selieccst rsieccatli ocnh aorfa cttheer idat a s heet for fur

The LSI c¢clock can be turned on or off wusing the RCC._

The RCC_CTRLSTS.LSIRD bit flag indicates if the LSI
bit biys hsaeertdware. An interrupt can be geRmCGQ aGlekd. NTf en
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427 L S| Cali bration

The intepaatd bswill ator LSI can be calibrated to co
time baseewitble accuracy, as well as an independent
use the LSI as a clock source).

Calibration can be achieved by measuring the LSI ¢clc
Measur ermeengwaraant eed with HSE accuradby,t gopmnessafltewar«
exact RTC clock base, as well as calculate to obtair
The LSI calibration procedure is as foll ows:

1. tnurfn M¥ and set channel 2 to input capture mode;

2. set thegl MECB2 M8 bit to 1 to internally connect
3. measure the LSI c¢clock frequency via TI M4 capturel
4 . sett-bng pees@@&dsed on the measur ement de s mldiepeaded

watchdog timeout.

428 System clock (SYSCLK) selection

After the system reset, the HSI oscillator is nel ect
cl odcikr ectly or indirectly through PLL, it is not pos
A switch from one clock source to another occulrs onl
l ocked). When the selected ctlhhe ks sntuem ecli ac kn owiclkle ardg
source is ready.

RCC_CFG. S[CL&E®BR used to select the system clock sourc
indicate which clock is ready, and RO@E_GHGtiendicd atceks

429 Cl ock security system (CLKSS)

Clock security system can be activated by software

clock detector is enabled after the starltocgk deflfaw rof
| f the HSE c¢clock fail s, the HSE oscillator willo be
the break input of the advanced timers (TI M1 and TI N
germderrd, allowing the software to execute rescue oper

Maskabl e I nter rQoptftMOxi nterrupt of the

Once the CSS is activated and the HSE claockomati sal
generated. The NMI wi || be executed continuously wun
necessary to clear the CSS interrupt by setting the

I f the HSE olsyxidd aitrodi iesctdliy ecded as the system cl oc
cl ock, and the PLL clock is used as the system cl ock
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HSI oscillator and It HSEdiosabllilmag oof tilie HSXt ed ma k ( di
clock then upon HSE clock failure, the PLL wildl be t

4210RTC ¢l ock

By programming RCC_LSCTRL. RTCSEL[1:0] bits, the RTCC
L Slocckls .

4211Wat chdog cl ock

If the independent watchdog has been started by har
and cannot be turned off. The c¢clock is supplied to t

4212L PUART ¢l ock

I n noomil ng mode, the LPUART clock supports six clc
LPUART _PCLK. Since HSI, HSE, SYSCLK and PCLK wildl b
switch the LPUART clock to LSle.ar LSE before enterin

4213LPTI ME <cl ock

The LPTIME <c¢clock in nor mal operating mode supports
COMP1 _OUT.polwerl oomde since HSI, HSE, PCLK will/l be t
LPTI MER clock to LSbeflb$%E empoe@wvihiodelw

HSI, HSE, LSI, LSE, PCLK1 switch to each other witho
switching.

When switching from HSI, HSE, LSI, LSE, PCLK1 to CON
l.aMe sure the clock is turned on before switching.

2. Set COMP1 _CTRL.EN = 0 to ensure that COMP1 is tur
3. set RCC_APB1PCLKEN.

4 . set RCC_CFG2.LPTIMSEL = 5 to select COMP1_ OUT as

5. seRl COIMRL. EN = 1 to turn on COMP1

42.14Cl| oc k (oMQG ()ut

The microcontroller c¢clock output (MCO) capability al

The corresponding GPI O port register must be config
signals cash thlkee sMC@cd ledc la:

A SYSCLK
A HsSI
84623 NSING Technologies Pte. Ltd.
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oref regser |38 |22 |5|8]8]x]c]a]a]=]2]g]5]s]a]=]a]e]=|a]o|] ||| ] ][] ]
Reset Value 0 0 0 o|jojo|jOoO|0O]O o|jo|O0fO o|lojojojo]|oO
o —
Tl 3 o
o N4 P4 _ [a)] P4
sl 32| ) > |z Q| z
RCC_LSCTRL 212|6 o & |@|W ﬁ AL
020h) Reserved 15|kl © [ R I e
K o
-
Reset Value ofofofjofojOo|jOjO]|]O]|1]|1
w w [T
FlE|lElw || w
0 NnleE|lE|lE|Ww wo| L
cl2|zl2|2le|lblo|la|blb|G
RCC_CTRLSTS Jl8la|zc|9|o|E|E|g|%|L|
024h Reserved 3lol8]2|8]¢e L|lo|Z2 g <§( =
§§§5§§wa&§m0ﬁ
w w w
Reset Value ofofofofofofof1j1])0|0]0O
- [
AR AN A R
Cly|lo|lE|o|x|o|E
RCC_AHBPRST glGle|lglel2|e|a
028h Reserved Al 8121 8|a|8|9Q Reserved
<|Y|o|lxg|o|(T|o|®
| || T x| T
Reset Value 0|0 0 0 0
(=) 1<) —
N N e 3
N
ur g o & f 2 ? ADCHPRES
RCC_CFG2 g g ,%3 2 a9 RANGPRE[4:0] ADCIMPRES[4:0] | = | 2| ADCPLLPRES[4:0] .
02Ch| = x x < = ol g [3:0]
- < < 24 = o o)
> > o < | x
Y Y -
ResetVaIue00|0|00|0|00000000000011lO ojofofo|JOoOjJO]|J]O]|O]|O
) ~ — o o N — ol m o — DO‘)N - om N — o ™ | N - | O
ClelGlGlelele|alelblalololG ||| ln|s|G|E
[h4 o 24 o © @ © @ [a) [a) [a) [a) a [a) [al) a)
030h| RCC_EMCCTRL Reserved G666 ZlE|&|8[555]|5 % % % % Z18181&81%1%15%]Y
ojlo|lo|lo|F|o|B|6|o|oc|o|o|jo|o|jo|lo|B8|8|3|8|c|o|lol|o
Reset Value ojojof|O0f|O 0 0|0 o|jo|O0foO 0| O 0O|0]|]O0]|O
432 Clock control regi ster (RCC_CTRL)
Addroefsfiss @tx 00
Reset OxX®108®: 0003
31 28 27 26 25 24 23 22 21 20 19 18 17 16
T T T T T
Reserved HSEIO PLLRDF | PLLEN | ~FPLL | pLLBP Reserved CLKSSEN| Reserved | HSERDF | HSEEN
. . . SEL[1:0] OUTEN .
™w T ™w ™w ™w ™w T ™w
15 2 1 0
T T T T T T T T T T T T T
Reserved HSIRDF | HSIEN
1 1 1 1 1 1 1 1 1 1 1 1 1
T ™w
Bit field |Name Description
31:28 Reserve(Resenved,reset value must be maintai
2726 HSESEL[ ]HSE OSC_I N pin selection
00: Using iPAPutdifgont aHSE OSC_I N, HSE ¢
clock mode;
0l: Using PFO digital input for HSE
clock mode;
10: Using PFO analog input for HSE O
crystal mode;
11: Reserved
88623
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Bit field|Name Description

This bit cannot be written when HSE

This bit cannot be reset by a syste

25 PLLRDF PLL clock ready fl ag

Set by hardware once PLL is ready.
0: PLL is not ready

1: PLL is ready

24 PLLEN PLL enabl e

Set and cl ear end ebnyt esroifntgwatrhee. LWhRRUN, S
cleared by hardware. This bit canno
clock.

0: Di sabl e PLL

1: Enabl e PLL

23 PLLOUTENPLL clock output enable bit.
0: PLL clock output is disabled
1: PLL cl eanlabdetdput i s

22 PLLBP PLL bypass mode
O:ouE ' EM/ N (PLL VCO frequency)
l1:ouF  Rbypass output)

21: 20 ReserveqReserved, the reset value must be m

19 CLKSSEN|Cl ock security system enabl e
Set and cleared by software.
0: Di sabldettelte oacl ock

1: Enable the c¢clock detector i f the
18 ReserveqReserved, the reset val ue must be m
17 HSERDF Externapedd ghl ock ready fl ag

Set by hardware once HSE is ready.he]
HSEEN bit is cleared.

0: HSE is not ready

1: HSE is ready

16 HSEEN Externapedd ghhl ock enabl e
Set and cleared by software. When e
cleared by hardware. This bit ctaenmmo
cl ock.
0: Di sable HSE oscillator
1: Enabl e HSE oscillator
15: 2 Reserve(Reserved, the reset value must be m
1 HSI| RDF I nt er psaple ehdi gchh ock ready fl ag
Set by hardware once HSI is stabhee
8 MHz oscillator c¢clock cycles to go
0 HSI EN I nt er rsaple ehdi gchh ock enabl e
Set and cleared by software. This b
87623
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Bit field |Name Description
system clock. When returning from L
occurbsy, hsaertdware to enable the HSI o
0: Di sabl e HSI oscillator
1: Enabl e HSI oscillator
433 Clock configuration register (RCC_CI
Add roefsfiss @tx 0 4
Reset value: 0x2000 00O0O
31 28 27 25 24 23 2 21 20 19 16
' MCOPIIKED:O] ' IMCO[Z:O]I PLLSRC PLLOUTIDIV[I:O] PLLPI;E[I:O] ' MULII:]%J]:[[S:O] '
15 PERMNT 11 10 s ; " 3 2 0
SCLKS'IFS2[1:O] AII’BZPRES[ZI:O] Al;BlPRES[ZI:O] ' AHBPRIES[3:0] ' SCLKSTS SICLKSW[Z:;)]
: T T T : T
Bifti el d | Name Description
31:28 MCOPRES][ 3:| MCO prescaler
Set cdrecared by software.
0010: PLL clock divided by 2
0011: PLL clock divided by 3
0100: PLL clock divided by 4
0101: PLL c¢clock divided by 5
0110: PLL clock divided by 6
0111: PLL clock divided by 7
1000: PLL clock divided by 8
1001: PLL cyoxTk divided b
1010: PLL clock divided by 10
1011: PLL clock divided by 11
1100: PLL clock divided by 12
1101: PLL clock divided by 13
1110: PLL c¢clock divided by 14
1111: PLL clock divided by 15
Ot her values: not all owed
27:25 MCO[ 2: 0] Mi crocontpoat pat eskbektion
Set and cleared by software.
000: no cl ock
001: LSI clock
010: LSE clock
011: System clock (SYSCLK)
100: HSI c¢clock
88623
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Bifti el d | Name Description
101: HSE cl ock
110: Clock after PLL frequency divi
Note: This clock output may bek tgauwnr
switching. When the system clock is
clock frequency must not exceed the
frequency of the 1/ O port, see the
24 PLLSRC PLL clock source.
Seotr cleared by software, this bit c
0: HSI c¢clock is used as PLL input c
1: HSE clock is used as PLL input c¢
23:22 PLLOUTDI V[|The PLL outputs the clock division
Set and clear through software.
00: no frequency division
01: divided by 2
10: divided by 3
11: divided by 4
21: 20 PLLPRE[1: 0 PLL prescaler
4 MHz =N == 20MHz
This bit can only be written when t
00: PLL input clock divided by 1
01: PLL input clock divided by 2
10: iPilpbut cl ock divided by 3
11: PLL input clock divided by 4
19:16 PLLMULFCT[|PLL multiplication factor.
Set and clear through software. Thi
Four= 'R M [/ N
The actual PLL M valvaéusheuBd Me=t P
0: M = 3
1: M = 4
2 M = 5
15: M = 18
15: 14 SCLKSTS2[ 1 Use with SCLKSTS bit
13:11 APB2PRES[ 2 APB fipeeted (APB2) prescaler
Set and cleared by software to conf
Makseur e that PCLK2 does not exceed 4
0XxX: HCLK not divided
100: HCLK divided by 2
101: HCLK divided by 4
110: HCLK divided by 8
111: HCLK divided by 16

89623
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Bifti el d | Name Description
10: 8 APB1PRES[ 2/APB -spwed (APB1l) prescaler
Set and cleared bydsoif $wanef aot conbi
(PCLK1) . Make sure that PCLK1 does
0XX: HCLK not divided
100: HCLK divided by 2
101: HCLK divided by 4
110: HCLK divided by 8
111: HCLK divided by 16
7: 4 AHBPRES[ 3:|AHB prescaler
Set and ctwaredt bycewfi gure the divi
(HCLK) .
Oxxx: SYSCLK not divided
1009Y.SCLK divided by 2
100S8l:SCLK divided by 4
101:SCLK divided by 8
1011: SYSCLK divided by 16
1100: SYSCLK divided by 64
1108l:SCLK divided by 128
111"SCLK divided by 256
1111:SYSCLK divided by 512
3 SCLKSTS System clock switch statfushOjused to
Set and cleared by hardware to indi
000: HSI oscillator used as system
O0O1SEHoscillator used as system cl og
010: PLL used as system clock
011: LSE used as system clock
100: LSI used as system clock
2:0 SCLKSW[ 2:0/System clock switch
Set and cleared by software to sele
Set by hardwaseketboi 6orwbehSexiting |
the HSE oscillator fails and CLKSSE
000: HSI selected as the system cl o
001: HSE selected as the system cl o
010: PLL selected as the system clo
011: LSE selected as the system cl o
100SI selected as the system clock
434 Clock interrupt register (RCC_CLKI N-

Ad droefsfiss @tx 0 8

Reset value: 0Ox0000 OOOO

90623
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3 . . . 24 23 2 21 20 19 18 17 16
e T e
15 14 13 12 11 10 9 8 7 6 5 3 5 > T 0
Reserved | el | REM | PLERDE| HSERDL | HEIRDI | LSERDL | LSIRDI | ¢ kSS1F | Reserved [RAMCPIF| PLLRDIF | HSERDIF| HSIRDIF | LSERDIF| LSIRDIF
rw rw rw w rw w rw r r r r r r r
Bit fielName Description
31: 24 Reserved Reserved, the reset value must be m
23 CLKSSI CLR |[Clock security system interrupt cl e
Set by the software to clear the CL
0: No effect
1: Clear the CLKSSIF flag
22 Reserved Reserved, the reset value must be m
21 PERRCLR PERRCLR: Clears PERR interrupts.
This bit siod tavetr eby ot cd ear PERRF.
0: No i mpact.
1: PERRF cl eared
20 PLLRDICLR |[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 sef  H&EBERPI Fof chgar th
0: Not wused
1: Clear HSERDIF fl ag
18 HSI RDI CLR |HSI ready interrupt clear
Set by the software to clear the HS
0: Not wused
1: Clear the HSIRDIF fl ag
17 LSERDICLR |[LSE ready interrupt cl ear
Set by the software to clear the LS
0: Not wused
1: Clear LSERDIF flag
16 LSI RDI CLR |LSI ready interrupt clear
Set by software to clear the LSI RDI
0: Not wused
1: Clear the LSIRDIF flag
15 Reserved Reserved, t he meisrettaivmmd du.e mu st be
14 RAMCERRRST RAMC parity error reset enabled
1: RAMC generates a reset when it d
0: The reset is not generated when
91623

NSING Technologies Pte. Ltd.

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




ay,
"’: NSING

nsi.e@®@m. sg
Bit fielName Description
13 RAMCERRI ENEnabl e RAMC parity error interrupt
1: I nterruptectwwhen RAMCtgeerror
0: No interrupt is generated when R
12 PLLRDI EN PLL ready interrupt enabl e
Set and cleared by software to enab
0: Di sable PLL ready interrupt
1: Enable PLL ready interrupt
11 HSERDI EN HSE ready interrupt enabl e
Set and cleared by software to enab
0: Di sable HSE ready interrupt
1: Enabl e HSE Ready I nterrupt
10 HSI RDI EN HSI ready interrupt enabl e
Set and cleared bgi sabtewaH8| toeadwnbi
0: Di sabl e HSI ready interrupt
1: Enabl e HSI ready interrupt
9 LSERDI EN LSE ready interrupt enabl e
Set and cleared by software to enab
0: Disable LSE ready interrupt
1: Enable LBHpteady inte
8 LSI RDI EN LSI ready interrupt enabl e
Set and cleared by software to enab
0: Di sabl e LSI ready interrupt
1: Enable LSI ready interrupt
7 CLKSSI F Clock security system interrupt fl a
Set by hardaialrer eehiess detected in the
0: No clock security system interru
1: Clock security system interrupt
Reserved Reserved, the reset val ue must be m
RAMCPI F RAMCarmity interrupt status. Set by h
1: RAMC parity error occurs
0: No RAMC parity error occurs
4 PLLRDI F PLL ready interrupt f1l ag
This bit is set by hardware when PL
Thi s chietariedd by software by setting
0: No clock ready interrupt caused
1: Clock ready interrupt caused by
3 HSERDI F HSE ready interrupt fl ag
Set by hardware when HSERDIEN is se
This Ibearddcdc kky software by setting t
0: No clock ready interrupt caused
1: Clock ready interrupt caused by

92623
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Bit fielName Description
2 HSI RDI F HSI ready interrupt fl ag
Set by hardware when HSI RDIEN is se
Thsi bit is cleared by software by se
0: No clock ready interrupt caused
1: Clock ready interrupt caused by
1 LSERDI F LSE ready interrupt fl ag
Set by hardware when LSERDEEBENYiIi s se
This bit is cleared by the software
0: No clock ready interrupt caused
1: Clock ready interrupt caused by
0 LSI RDI F LSI ready interrupt fl ag
Set by the hardwaredwhér LSIRDIBNKkI
This bit is cleared by software by
0: No clock ready interrupt caused
1: Clock ready interrupt caused by
435 APB2 peripheral reset register
Addroefsts3»x@ c
Reset value: 0x0000 0O0OO
31 18 17 16
I I I I " Resened I I I URRT® | Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 f;’V 0
Reserved | UHART! | TIMSRST | TIMIRST| SPI3RST | SPI2RST | SPIIRST | Reserved | IOPFRST | Reserved [IOPDRST|IOPCRST|IOPBRST | IOPARST | Reserved [AFIORST
Bit fielName Description
31:18 Reserved Reserved, the reset val ue must be m
17 UARTG6RST UARGT es et
Set and cleared by software.
0: Clear reset
1: RUeASRETt
163 Reser ved G - G Bv A
14 USART1RST |[USART&set
Set and cleared by software.
0: Clear reset
1: Reset USARTI1
13 TI MBRST TI M8 reset
Set and cleared by software.
0: Clear reset
93623
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Bit fielName Description
1: Reset TI M8
12 TI M1IRST TI M1 reset
Set and cleared by software.
0OCl ear reset
1: Resets TI M1
11 SP1 3RST SRIreset
Seatnd cl eared by software.
0: Clear reset
1: Reset SPI 3
10 SPI 2RST SPl1 2 reset
Set and cleared by software.
0 Clear reset
1 Reset SPI 2
9 SPI 1RST SPI1 reset
Set and cleared by software.
0 Clear reset
1 Reset SPI1
Reserved Reserved, thmhues t r ddee tmav anlt e ned.
| OPFRST GPI1 O port F reset
Set and cleared by software.
0 Clear reset
1 Reset GPI O port F
6 Reserved Reserved, the reset val ue must be m
5 | OPDRST GPI O port D reset
Set and cleared by software.
0: Clear reset
1: R®PsleQ port D
4 | OPCRST GPI O port C reset
Set and cleared by software.
0: Clear reset
1: Reset GPI O port C
3 | OPBRST GPI O port B reset
Set and cleared by software.
0: Clear reset
1: Reset GPI O port B
2 | OPARST GPI O port A reset
Set and scdfetawaerde .by
0: Clear reset
1: Reset GPI O port A
1 Reserved Reserved, the reset value must be m
0 AFIl ORST Al ternate function | O reset
94623
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Bit fielName Description
Set and cleared by software.
0: Clear reset
1: Reset alternate function | O
436 APB1 peripheral reBeéPRE&EYi st er
Addroefsfiss @tx 1 0
Reset value: 0x0000 00O0O
31 29 28 27 26 25 23 22 21 20 19 18 17 16
Reserved. PWR | poserved | CAN Reserved. CaRsT |1acirsT | UARTS [LPUART2LPUARTI USART2 [ v g
Reserved WA Reserved BEEP2 | BEEPL \iversT| LRUIM | TM4RST| TIM3RST | Reserved
. . . — . . . — — — — — —
Bit fielName Description
31: 29 Reserved Reserved, the reset value must be m
28 PWRRST Power interface reset
Set and cleared by software.
0: Clear reset
1: Reset the power interface
27 Reser ved Reserved, the reset val ue must be m
26 CANRST CAN eset
Set and cleared by software.
0: Clear reset
1: RGeAsNe t
2% 3 Reser ved Reserved, the reset val ue must be m
22 I 2C2RST 1 2C2 reset
Set and cleared by software.
0: Cletar res
1: Reset I 2C2
21 I 2C1RST I 2C1l reset
Set and cleared by software.
0: Clear reset
1: Reset I 2C1
20 UART5RST UARTrSe s et
Set and cleared by software.
0: Clear reset
1: RUeASRETtS
19 L P UA RRTSZT LPUARTEs et
Set and cleared by software.
953623
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Bit fielName Description
0: Clear reset
1: RePsWEART 2
18 L P UARRTSIT LPUARTels et
Set and cleared by software.
0: Clear reset
1: RePsWEART 1
17 USART2RST USART2 reset
Set and cleared by software
0: Clear reset
1: Reset USART2
16: 12 Reserved Reserved, the reset value must be m
11 WWDGRST Window watchdog reset
Set and cleared by software.
0: Clear reset
1: Reset window watchdog
10: 7 Reserved Reserved, the reset value must be m
6 BEERS3T Beeprees2et
Set and cleared by software.
0: Clear reset
1: RBeeseepte r 2
5 BEERST Beebreegset
Set and cleared by software
0: Clear reset
1: RBeeseept e r
4 TI M6RST TI M6 timer reset
Set and cleared by software
0: Clear reset
1: Reset TI M6 ti mer
3 LPTI MRST LPTI MR timer reset
Set and cleared by software.
0: Clear reset
l1Reset LPTIM
2 TI MARST TI M4 timer reset
Set and cleared by software
0: Clear reset
1: Reset TI M4 ti mer
1 TI M3RST TI M3 timer reset
Set and cleared by software.
0: Clear reset
1: Reset TI M3 ti mer
0 Reserved Reserved, the reset value must be m
96623
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437 AHB peripheral clock enable registel

Addroefsfiss @tx 1 4
Reset val ue: Ox0000 0014

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
T T
Reserved ADCEN | SACEN | Reserved [RNGCEN| Reserved | HDIVEN | CRCEN HSE?\IRT FLITFEN | Reserved [ SRAMEN| Reserved | DMAEN
1 1
™ ™w ™w ™ ™w ™w ™w ™w ™w
Bit fielName Description
31:13 Reserved Reserved, the reset value must be m
12 ADCEN ADC clock enabl e

Set and cleared by software.

0: DiAD&LbIcd ock

1: Enable ADC clock

11 SACEN SAClock enabl e

Set and cleared by software.

0: DiSsAahl | oec k

1: ESaAElI e®ck

10 Reserved Reserved, the reset value must be m
9 RNGCEN RNGcl ock enabl e

Set and cleared by software.
0: DiRbl &dbll ec k
1: E RMGecll e0 ¢ k

Reserved Reserved, the reset val ue must be m
HDI VEN HDI&I ock enabl e

Set and cleared by software.
0: Di sidDIl ¢l otchke

1: En atbD eVl tolt & .

6 CRCEN CRC clock enabl e

Set and cleared by software.
ODi sabl e CRC clock

1: Enabl e CRC clock

5 HSQRTEN HSQRT ock enabl e

Set and cleared by software.
0: D iHsSSaRiTleo ¢ k

1: ERMNSORE ock

4 FLI TFEN FIl ash interface clock enabl e

Set and cleared by software.
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Bit fielName Description
0: Di sable the flash interface cloc
l1Enable the flash interface clock
Reserved Reserved, the reset value must be m
SRAMEN SRAM clock enabl e
Set and cleared by software.
0: SRAM clock disabled in sleep mod
1: SRAM cl ock enabled in sleep mode
1 Reserved Reserved,|l adhemuetselte vmai nt ai ned.
0 DMAEN DMA clock enabl e
Set and cleared by software.
0: Disable DMA clock
1: Enable DMA cl ock
438 APB2 peripheral clock enabl e regi st
Addroefsfiss @tx 1 8
Reset value: 0x0000 O0O0O0O
31 18 17 16
I I I I I Reselrved I I I I I I [UART6EN| Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 nlN 0
Reserved | USART! | TIMBEN | TIMIEN | SPIZEN | SPI2EN | SPIIEN | Reserved | IOPFEN | Reserved [ IOPDEN | IOPCEN | IOPBEN | IOPAEN | Reserved | AFIOEN
Bit fielName Description
31:18 Reserved Reserved, the reset val ue must be m
17 UARTG6 EN UART®l ock enabl e
Set and cleared by software.
0: DiuaARBdEleo c k
1: ERARTE& ock
168 Reserved Reserved, the reset val ue must be m
14 USARTI1EN USART1 ecnlaodbcl ke
Set and cleared by software.
0: Disable USART1 cl ock
1: Enable USART1 clock
13 TI MBEN TI M8 Clock Enabl e
Set and cleared by software.
0: Disable TI M8 clock
1: Enable TI M8 clock
12 TI M1EN TI M1 clock enabl e
Set and cleared by software.
98623

NSING Technologies Pte. Ltd.

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



>

%

ap

NSING

4 nsi.e@®@m. sg
Bit fielName Description
0: DiTd aMdll e¢ | oc k
1: Enable TI M1 clock
11 SPI 3EN SPI 3 clock enabl e
Set and cleared by software.
0: Di sable SPI3 clock
1: Enable SPI3 clock
10 SPI 2EN SPI 2 clock enabl e
Set and cleared by software.
0: Di sable SPI 2 clock
1: Enable SPI 2 clock
9 SPI 1EN SPI1 1 ecrd abclke
Set and cleared by software.
0: Disable SPI1 clock
1: Enable SPI1 clock
8 Reserved Reserved, the reset value must be m
7 Il OPFEN GPI O port F clock enabl e
Set and cleared by software.
0: Disable the clock of GPI O port F
1: Enableft&GPl ©l pokt F
Reserved Reserved, the reset value must be m
| OPDEN GP1 O port D clock enabl e
Set and cleared by software.
0: Di sable the c¢clock of GPI O port D
1: Enable the clock of GPI O port D
4 | OPCEN GP1 O port C clock enabl e
Set cdrerared by software.
0: Di sable the c¢clock of GPI O port C
1: Enable the clock of GPIO port C
3 | OPBEN GPI1 O port B clock enabl e
Set and cleared by software.
0: Di sable the c¢clock of GPI O port B
1: Enable the clock of GPI O port B
2 | OPAEN GPI O poragnablcé ock
Set and cleared by software.
0: Di sable the c¢clock of GPI O port A
1: Enable the clock of GPI O port A
1 Reserved Reserved, the reset value must be m
0 AFIl OEN Al ternate function | O clock enabl e
Set and cleared by software.
O0: Di s athelren atthee fauncti on | O cl ock
1: Enable the alternate function 1O
99623
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regi st

439 APB1 peripheral clock enabl e
Addroefsfiss dtx 1 ¢
Reset value: 0x0000 00O0O
31 30 . 29 28 27 26 25 . . 23 22 21 20 19 18 17 16
OPAEN Reserved PWREN | Reserved | CANEN Reserved 1202EN | 12CIEN UARTSENPUART2ILPUARTT) USART2 | pocerved
5 . Y S TR S 5 A S S S S S S
Reserved WG | Reervea | COMP | coMPEN| Reserved | BEEPZ | BEEPL | rivgen | HEUM | rinsin | TIM3EN | Reserved
Bit fielName Description
31 OPAMPEN OPAMP ¢l ock enabl e
Set and scdfetaweaerde .by
0: Di sabl e OPAMP cl ock
1: Enable OPAMP cl ock
30: 29 Reserved Reserved, the reset value must be m
28 PWREN Power interface clock enabl e
Set and cleared by software.
0: Di sable the power interface cloc
1: Enable the power interface clock
27 Reser ved Reserved, the reset value must be m
26 CANEN CAMIl ock enabl e
Set and cleared by software.
0: D iCsAaMbll eec k
1: Ecabtlle c k
2% 3 Reser ved Reserved, the reset val ue must be m
22 I 2C2EN | 2C2 clock enabl e
Set cdreared by software.
0: Di sable 12C2 clock
1: Enable 1 2C2 clock
21 I 2C1EN | 2C1 clock enabl e
Set and cleared by software.
0: Di sable 12C1 clock
1: Enable 1 2C1 clock
20 UARTS5EN UART&lI ock enabl e
Set and cleared by software.
0: DiUaRBdleo c k
1: ERARTE ock
19 LPUAHREMN LPUART2 clock enabl e
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Bit fielName Description
Set and cleared by software.
0: Di sabl e LPUART2 <clock
1: Enabl e LPUART2 <cl ock
18 L PUAREN LPUART1 clock enabl e
Set and cleared by software.
0: Di sabl e LPUART1 cl ock
1: Enable LPUART1 cl ock
17 USART2EN USART2 clock enabl e
Set and cleared by software.
0: Disable USART2 <clock
1: Enable USART2 <clock
16: 12 Reserved Reserved, the reset value must be m
11 WWD GE N Window watchdog clock enabl e
Set and cleared by software.
0: Disable WWDG clock
1: Enable WWDG cl ock
10 Reserved Reserved, the reset value must be m
9 COMPFI LTENComparator filter clock enabl e
0O: Disable the comparator filter cl
1: Enable the comparator filter clo
8 COMPEN Comparator clock enabl e
0: Di sabmgart &dateor cl ock
1: Enabl e the comparator cl ock
Reser ved Reserved, the reset val ue must be m
B E R2PEN BEEPER2 clock enabl e
Set and cleared by software.
0: Di sabl e BEEPER2 <cl ock
1: Enabl e BEEPER2 clock
5 B E ELFE N BEEPER1 clock enabl e
Set cdrecared by software.
0: Di sabl e BEEPER1 cl ock
1: Enabl e BEEPER1 cl ock
4 TI M6 EN TI M6 timer clock enabl e
Set and cleared by software.
0: Disable TI M6 timer cloc
1: Enable TI M6 timer clock
3 LPTI MEN LPTIM timer clock enabl e
Set and cleared by software.
ODi sable LPTIM timer clock
1: Enable LPTIM timer clock
2 TI M4 EN TI M4 timer clock enabl e
10/623

NSING Technologies Pte. Ltd.

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




o
%

»

NSING

nsi.e@®@m. sg
Bit fielName Description
Set and cleared by software.
0: Di sable TIM4 timer clock
1: Enable TI M4 timer clock
1 TI MBEN TI M3 timer clock enabl e
Set and cleared by software.
0: Di sabl el DIcM3 ti mer
1: Enable TI M3 timer clock
0 Reserved Reserved, the reset value must be m
4310 Low speed clock control register
Add roefsfiss @tx 2 0
Reset value: 0x0000 0003
31 16
[ ] ' ’ ' ' " Reeved , ' ' ' I T
15 1 10 9 8 7 6 5 1 3 2 I 0
Reserved F Reserved (LLP]I\%E RTCRST | RTCEN RTCSEILII,Ul LSEBP LSERD | LSEEN LSIRD LSIEN
Bit fielName Description
31:10 Reserved Reserved, e tr dee tmav anlt we ned
9 LPRUNCLKSHLPRUN clock selection
Set and clear by software
0: LPRUN mode selects LSI clock
1: LPRUN mode selects LSE clock
8 RTCRST RTC software reset
0OCl ear reset
1: Reset RTC
7 RTCEN RTC clock enabl e
Set and clear by software
0: RTC clock disabl ed
1: RTC clock is enabl ed
6:5 RTCSEL[1: 0 RTC clock source selection.
The software sets these bits to sel
00: no clock
01: Select LSE oscillator as RTC cl
10: Select LSI oscillator as RTC cl
11: Sel BIBE obcillator divided by 12
4 LSEBP The extespeald kbwck oscillator is by
Set by software to bypass LSE. At t
10/8523
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Bit fielName Description
0: LSE clock is not bypassed
1: LSE clock is bypassed
Thi s bi tr ecsaentn obty bseystem reset
3 LSERD Exter psapleeldowscil |l ator ready fl ag
Set by hardware once LSE is ready
extermpleeldowscill ator clock cycl es
0: LSE is not ready
1: LSE is ready
2 LSEEN Ext erwsapleeldo oscil |l ator enabl e
Set and cleared by software
0: Disable LSE oscillator
1: Enable LSE oscillator
1 LSI RD I nterspleeldoweady oscillator fl ag
Set by hardware once LSI is ready. /
intdromwpled oscillator clock cycl es.
0: LSI is not ready
1: LSI is ready
0 LSI EN Intersspleeldowscill ator enabl e
Set and cleared by software
0: Disable LSI oscillator
1: Enable LSI oscillator
4311 Control / status register (RCC_CTRLST:
Ad droefsfiss @tx 2 4
Reset value: O0x0000 0018
31 16
' ' ' " Reseved ' ' ' ' ' '
15 12 11 10 9 8 7 6 5 4 3 2 1 0
| mena[PCOLP]ENGOR INCORN LN [ WNEG | WBE |srresrrlroresr|movesr| MU | KA | 0%
\ \ \ : : : : : : : : : : : —
Bit fielName Description
31:12 Reserved Reserved, the reset val ue must be m
11 EMCCLPRSTHEMCCLAM®set fl ag
Set by hardware when EMCCLAMP is re
It is cleared by writing RMRSTF bit
0: BEN\MCCLAMP reset occurred
1: EMCCLAMP reset occurred
10 EMCGBRSTF |EMCGB reset fl ag
10/323
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Bit fielName Description
Set by hardware when EMCGB is reset
It is cleared by writing RMRSTF bit
0: No EMCGB reset occurred
1: EMCGB reset occurred

9 EMCGBNRSTHEMCGBN frlesget
Set by hardware when EMCGBN is rese
It is cleared by writing RMRSTF bit
0: No EMCGBN reset occurred
1: EMCGBN reset occurred

8 LPWRRSTF Lowower reset fl ag
Set by har-pdwaee méscbw
It is cleared bgr wpotimgt RMRSGFeth. t
0: Nopdwew reset occurred
1: dpower reset occurred

7 WWDGRSTF Window watchdog reset fl ag
Set by hardware when an Window watc
It is cleared by writing RMRSTF bit
0: No Wi ndow owactucrhrdeodg r es et
1: Window watchdog reset occurred

6 | WDGRSTF Independent watchdog reset flag
Set by hardware when an independent
It is cleared by writing RMRSTF bit
0: No independent watchdog reset oc
1: I ndte peantdeemdog reset occurred

5 SFTRSTF Software reset fl ag
Set by hardware when a software res
It is cleared by writing RMRSTF bit
0: No software reset occurred
1: Software reset occurred

4 PORRSTF POR/ PDR reset fl ag
Seth®&rydware when POR/PDR is reset.
Cleared by writing to the RMRSTF bi
0: No POR/PDR reset occurred
1: P OR/ PoDcRc urerseed

3 PI NRSTF External pin reset fl ag
Set by hardware when a reset from t
It is cleared by wmistimg rRMRSTF bit
0: No NRST pin reset occurred
1: NRST pin reset occurred

2 MMURSTF MMU reset fl ag

Set by hardware

when MMU reset occ
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Bit fielName Description
It is cleared by writing RMRSTF bit
0: No MMU reset occurred
1: MMU reset occurred
1 RAMRSTF RAM eset fl ag
Set by hardware when RAM reset occu
It is cleared by writing RMRSTF bit
0: No RAM reset occurred
1: RAM reset occurred
0 RMRSTF REMOVE reset fl ag
Set and clear by software
0: No effect
1: Clear these reset flags
4312 AHBeri pher al reset register (RCC_AH
Ad d roefsfiss @tx 2 8
Reset value: 0x0000 0O0OO
31 16
15 B 12 11 10 9 8 7 6 5 4 . . 0
Reserved ADCRST| SACRST | Reserved | ReNT | Reserved | FRIY | Reserved | HRQRT Reserved
Bit fielName Description
31:13 Reserved Reserved, the reset val ue must be m
12 ADCRST ADC reset
Set and cleared by software.
0: Clear reset
1: Reset ADC
11 SACRST SAC reset
Set and cleared by software.
0: Clear reset
1: Reset SAC
10 Reser ved Reserved, the reset val ue must be m
9 RANKST RNG reset
Set and cleared by software.
0: Clear reset
1: Reset RNG
8 Reser ved Reserved, theber emsaeitn tvaalnueed .mu st
7 HDI VRST HDI V reset
10/% 2
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Bit fielName Description

Set and cleared by software.

0: Clear reset

1: Reset HDI V

Reserved Reserved, the reset value must be m
HSQRTRST HSQRT reset

Set and cleared by software.

0: Clear reset

1: Reset HSQRT
4:0 Reserved Reserved, the reset val ue must be m
4313 Cl ock configuration register 2(RCC_ ¢
Addroefsfiss @tx 2 ¢
Reset value: 0x0000 3800
31 0 _ 27 2 24 3 _ 2 0 . . __16
TIMCLK I%‘;UL’[\;OT]ZI .]é];li?gg]l. RANGEN . SIEPLT[%] . . RIIANGPRE[4I:O] .
rlvsvl Irwl |1|r1‘g9r§”| Irwl 4 3Irwl o0

ADCIMPRE[4:0] ADEIM | Reserved ADCPLLPRE[4:0] ADCHPRE[3:0]

Bit fielName Description
31 TI MCLK TIM1/8 clock source selection

Set and cleared by software.

0: PCLK2 iBl deEN&cd¢leadclassource if APE

PCLK2 T 2 is selected.

1: SYSCLK input clock is selected a
30:28 LPUART2SEL LPUART2 clock source selection

Set and cleared by software.

000: APB1 clock is selected

0O0fystem clock is selected

010: HSI clock is selected

011: HSE clock is selected

100: LSI clock is selected

101: LSE clock is selected

Ot her s: reserved.
27: 25 LPUART1SEL LPUART1 clock source selection

Set and cleared by software.

000: APBlechedk is sel

001: System clock is selected

010: HSI clock is selected
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Bit fielName Description
011: HSE clock is selected
100: LSI clock is selected
101: LSE clock is selected
Ot her s: reserved.
24 RANGEN RNGERNG Analog I nterface Clock Enabl
Set an dcdfetawaerde .
0: TRN®&l og interface clock disabled
1: TRNG analog interface clock enab
23:21 LPTI MSEL[ 2JLPTI M clock source selection
Set and cleared by software.
000: select APB1 clock
001: Select HSI clock
010: Select HSE clock
011: Select LSI clock
100: Seloecckt LSE cl
101: Select COMP output
Ot hers: Not allowed, and no clock w
20: 16 RANGPRE[ 4:|RANGP.RERAN&@rRrsesover
Controls the prescaling factor by s
00000: SYSCLK source clock divided
00001: SY8€kkK clock divided by 2
00010: SYSCLK source clock divided
11110: SYSCLK source clock divided |
11111: SYSCLK source clock divided I
15: 11 ADC1MPRE[ 4 ADC 1M clock prescaler
Set and cleared by softwafeADG thWnC¢i
00000: ADC 1M clock source not divi
00001: ADC 1M clock source divided
00010: ADC 1M clock source divided
11110: ADC 1M clock source divided I
11111: ADC 1M clock source divided &
10 ADC1MSEL ADC 1M scoluorccke sel ecti on
Set and cleared by software.
0: HSI oscillator clock selected as
1: HSE oscillator clock selected as
Not e: When switching the ADC 1M cloc
isurned on
9 Reserved Reserved, the reset val ue must be m
8: 4 ADCPLLPRE[|ADC PLL divider
10/623
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Bit fielName Description
Set and cleared by software to coné
ADC.
Oxxxx: ADC PLL clock is disabled
10000: PLL cd ock not divide
100@LL clock divided by 2
10010: PLL clock divided by 3
10011: PLL clock divided by 4
10100: PLL clock divided by 6
10101: PLL clock divided by 8
10110: PLL clock divided by 10
10111: PLL clock divided by 12
11000: PLL clock divided by 16
11001cl Ptk divided by 32
11010: PLL clock divided by 64
11011: PLL clock divided by 128
Others: PLL clock divided by 256

3:0 ADCHPRE[ 3:|]ADC HCLK prescaler
Set and cleared by software to conf
the ADC
0000:K HHALock divided by 1
0001: HCLK clock divided by 2
0010: HCLK c¢clock divided by 3
0011: HCLK c¢clock divided by 4
0100: HCLK c¢clock divided by 6
0101: HCLK c¢clock divided by 8
0110: HCLK c¢clock divided by 10
0111: HCLK c¢clock divided by 12
1000: HCLK dc lboyckil6di vi de
Others: HCLK clock divided by 32

4314 EMC contr ol register 3 (RCC_EMCCTRL)

Add roefsfiss @tx 3 0

Reset value: 0x0000 00O0O

31 24 23 22 21 20 19 18 17 16
I Reselrved GBRST3 | GBRST2 | GBRST! | GBRSTO [GBNRST3|GBNRST2(GBNRST1|{GBNRST(|
15 14 13 12 11 10 9 8 f;*’ 1"6)v r;V TZV r;, 1"2” f;’V 1'(‘;’
CLPRST3|CLPRST2|CLPRST1|CLPRSTO| GBDET3 | GBDET2 | GBDET1 | GBDETO0 |[GBNDET3(GBNDET2GBNDET 1IIGBNDET(CLPDET3|CLPDET2(CLPDET1|CLPDETO0
10/823
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Bit fielName Description
1: 24 Reserved Reserved, the reset val ue must be m
3 GBRST3 GB3 reset
Set and c| eaarnedd rbeys estofbtywaproer._r st _n
0: Di sable reset request
1: Enable reset request
22 GBRST2 GB2 reset
Set and c| eaarnedd rbeys esto fbhtywaproer._r st _n
0: Di sable reset request
1: Enable reset request
21 GBRST1 GB1l reset
Set amedclhyasrod twaget. by por _rst _n
0: Di sable reset request
1: Enable reset request
20 GBRSTO GBO reset
Set and c| eaarnedd rbeys estofbhtywaproer._r st _n
0: Disable reset request
1: Enable reset request
19 GBNRST3 GBN3 reset
Set and c| eaarnedd rbeys estofbtywaproer._r st _n
0: Disable reset request
1: Enabl e reset request
18 GBNRST?2 GBN2 reset
Set and c| eaanedd rbeys estofbtywaproer._r st _n
0: Di sable reset request
1: Enable reset request
17 GBNRST1 GBN1l reset
Set and c| eaanedd rbeys estofbtywaproer._r st _n
0: Di sable reset request
1: Enabl e reset request
16 GBNRSTO GBNO reset
Set and cl| eaanedd rbeys estofbtywaproer._r st _n
0: Di sable reset request
1: Enable reset request
15 CLPRSTS3 EMC clamp3 reset
Se and cl| earaendd brye sseotf thwa rpeo.r _r st _n
0: Di sable reset request
1: Enable reset request
14 CLPRST2 EMC clamp2 reset
Set and cl| eaanedd rbeys estofbtywaproer._r st _n
0: Di sable reset request
1: Enable reset request
10/%23
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Bit fielName Description
13 CLPRST1 EMC c | raergpelt
Set and c | eaarnedd rbeys esto fhtyw aproer. t _n
0: Di sable reset request
1: Enable reset request
12 CLPRSTO EMC cl amp0O reset
Set and c | eaarnedd rbeys esto fhtyw aproer. t _n
0: Di sable reset request
1: Enable reset request
11 GBDETS3 GB8etection enbl e
Set and c| eaanedd rbeys esto fhtyw aproer. t _n
0: Disable detection
1: Enable detection
10 GBDET2 GB2 detection enbl e
Set and c| eaanedd rbeys esto fhtyw aproer. t _n
0: Disable detection
1: Enable detection
9 GBDET1 GBl1 deeebt eon
Set and c | eaarnedd rbeys esto fhtyw aproer. t _n
O0: Disable detection
1: Enable detection
8 GBDETO GBO detection enbl e
Set and c| eaanedd rbeys esto fhtyw aproer. t _n
0: Di sabl e detection
1: Enabl e detection
7 GBNDET3 GBN3 detection enbl e
Set and c| eaanedd rbeys esto fhtyw aproer. t _n
0: Di sabl e detection
1: Enabl e detection
6 GBNDET2 GBN2 detection enbl e
Set and c| eaanedd rbeys esto fhtyw aproer. t _n
0: Di sabl e detection
1: Enabl e detection
5 GBNDET1 GBN1 detection enbl e
Setd acnl earedaby sefewabg. por t _n
0: Di sabl e detection
1: Enabl e detection
4 GBNDETO GBNO detection enbl e
Set and c| eaanedd rbeys esto fhtyw aproer. t _n
0: Di sabl e detection
1: Enabl e detection
3 CLPDETS3 EMC Clamp3 detection enbl e
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Bit fielName Description

Set and c| eaarnedd rbeys esto fbtywaproer._r st _n

0: Di sabl e detection
1: Enabl e detection
2 CLPDET2 EMC Clamp2 detection enbl e
Set and c| eaarnedd rbeys esto fbhtywaproer._r st _n
0: Di sabl e detection
1: Enabl e detection
1 CLPDET1 EMC Cl amplenleltecti on
Set and c| eaarnedd rbeys esto fbhtywaproer._r st _n
0: Disable detection
1: Enable detection
0 CLPDETO EMC Clamp0O detection enbl e
Set and cl| eaarnedd rbeys esto fhtywaproer._r st _n
0: Disable detection
1: Enable detection
11/623
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5 GPIO and AFIO

S5.Summar y

This design supports 56 GPI O, di GPUOD/ i GPOOB) gr 6BP SO
and GPI OC each have 16 pins, GPIOD has 1 pin and GPI
as out pwtl |(pushhpemtdr airn )awipt ihcoguapupluiwdr al t ernadret per i
(output/input), most GPI O pins are shared withhdigit
clock pins. Except for pe&tOspwinshhawvel tbei apuéntyntht

GPI O ports have the following characteristics:
A Each GPI O port can be individually configured intc
E Input floating
E Inputuppul |
E Inputdopul |
E Analog function
E Openndoatpuupamadwnulclan be configured
E Pushl | out pupt pamwthh pEwinl be configured
E Pusghl | al ternatuwp/fdekn i oaan ame anfli gur ed

E Opedrain alternaue/ fwiwint icam @red cpwlfli gur ed

A Indi wiiduaslet 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 EXTls can be used to wake up from SLEEP or ST
E PAO/ PCZ 3t lPrAeuep Wwa ke can be wusuepd, ftohre PnDa xmonduem wa/kG f

A Support software remapping |/ O alternate function

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

Each |1 /0O port bit can bertprroggiasnmerds amibsitt rbaetriidtsycheathaid
word-bot &dyte access is not allowed). The foll owing
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Fi gb¥Beasi c structure of |1/ O ports
Output driver
Voo
Write - -
Output
Read Write control |J
Alternate function output — [+~ nvos
From onchip peripheral 1
Pushpull, opentdrain or disabled Vss 1/0 Pin
Input driver
On/ Off,
Read Input data @
register
Alternate function input TTL Schmit trigge
To onchip peripheral
Analog Input
52Function description
521 1/ O mode configuration
The mode control of 1 /0O is set by the configuration
(x=A,B,C,F). The configuration in different operati
Tabotlé / O port configuration table
PMODE[ 1| POTYPE PUPD[ 1: 0] I/ O configuratior
0 0 0 Genepruarlpose epuwtlput push
0 0 1 Ge nepruarlp os e eputlp u-u+p ppuusl h
0 1 0 Ge nepruarlp o s @ uaplut! pl u-t+o wpnu | |
01 0 1 1 Reserved
1 0 0 Genepruarlpose odutapiunt open
1 0 1 Ge nepruarlp o s e oedurtapi untu po ppeunl |
1 1 0 Ge nepruarlp o s e oedurtapi untd eowppeunl |
1 1 1 Reserved
0 0 0 Al ternate fpuwlclti on + push
0 0 1 Al ternate fpuunlclt utpnp wl Ipush
10 0 1 0 Al ternat e fpuunlclt 4d+o mpnutl Ip u s h
0 1 1 Reserved
1 0 0 Al ternate -duaichmi on open
1 0 1 Al ternate -duaich-i@npwlplen
11/323
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PMODE[ 1| POTYPE PUPD[ 1: 0] I/ O configuratior
1 1 0 Al ternate -duaichn-di ewp wlplen
1 1 1 Reserved
X 0 0 | nput fl oating
X 0 1 | npuiu ul |
00 p pp
X 1 0 | nputdomuwl |
X 1 1 Reserved
X 0 0 Anal og
X 0 1
11
X 1 0 Reserved
X 1 1

I n addition, the GPI Ox_DS. DSy bit can be@PIu@Gx dSR.0SRy N
can be used to configure the high/low slew rate

The input and output characteristics of 1/ 0O under di

Tab52é / O Li st of functional features of the

Featur e GPI O I n GPIl O Out | Analogfunction Al ternate

) ) Configurati
Output buff Di sabl Enabl ed Di sabl e .
peripheral

) ] Di sabl ed,
Schmitt tri Enabl € Enabl ed Enabl e
fortcedO

) ) . Configurati
PULL UP/ DOWN/ FIl Confi g| Configu Di sabl € )
peripheral

Can be co

GPI O outop Can be cOGRF
) output dat ) output O whe
OPEN DRAI N Di sabl ] Di sabl 6 )
resistanc "o", high r¢
when "1 when " 1"

Can be co

GPI O outop Can be conf
) output di ) output O whe
PUSH PULL MOI Di sabl Di sabl 6
GP1 O outop "0", GPI O o
out put" Idd out put" ldéat
Il nput data reg Readahb Readabl Reads o Readabl e
Qutput data reg Il nval | Readabl e Il nvali Readabl e
52111 nput mode
When the I / O pomodés configured as input

Out put buffer is disabl ed
11/ 23
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The schmitt trigger input is activated.

Whet her-uphangowiuldesi stors are connected depends ¢
regi ster.

The data appearing on the 1 /iG@tgirnoni veamplAPB 2i rctl ¢
I/ O status is obtained by read access to the input

Fi gb2lenput f |l apti-dgwd IlIpahnfi gurati on mode.

Output driver

Write
Bit sefclear register
Output data

register

Read Write

1/0 Pin

Input driver

On
Read Input data
register
TTL Schmitt trigge

5212 Out put mode

When the | /O poutpus modeigured as

The schmitt trigger input is activated.

Whet her-uphangdgowiul|ldesi stors are connected depends ¢
regi ster

The output buffer is activated

A Open drain mode: "0 oNN-NO®, otuheupgi m egutspgetrs aa tli
the output register puts the port in a high resi

A Pusghl | mode: "0 on theMOS8t pubherpignsbetpatcsi aat
the ogtptuerr acMOSs,attehse tphien Pout puts a high | evel

The data appearing on the 1 /O pins is sampled intoc

Read access to input data register to get |/ O stat

Read access to the ouatsptutwrdiatttae nr evgailsutee.r t o get t he
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Fi gb3Cut put mode
Output driver
Voo
P-MOS
Write _I:" Voo Voo
Bit sefclear register Output data output —l o
register control lJ n
‘ ||/ nmos o Pul e
Read Write ; & up Zx diode
Pushpull or openrdrain Vss 1/0 Pin
Input driver Pull A
On‘{ downZk diode
Off
On
_ Read Input data .
register Vss  Vss
TTL Schmitt triggel

5213 Al ternate function mode
When the |/ 0O pattersatenfugoectédonasode:
, The schmitt trigger input is activated.

Whet her-uphenduwnhntmesi are connected, depending on t
regi ster.

I n eapear n -poul Ipucschnf i gur ati on, the output buffer is
Si gdrail ven out put nbypfefrephefrad sbui |t

At each APB2 dcaltoac ka pcpyecalrei,ngt hoen t he 1/ O pin is samp
Read access to input data register to get |/ O stat

Read access to the output data register to get the
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Fi gbbdAd t ernate function mode
Output driver
Voo
Write - -
A e o | Ml
Output
Read Write control |J
From onchip peripheral __I r N-MOS
Alternate function output 1
Pushpull or openrdrain | Vss 1/0 Pin
Input driver
On
Read Input data
register
Alternate function input TTL Schmit trigger
To onchip peripheral
5214 Anal og function mode
When the I /O Port is configured as analog fun
., The -ppuldndownuldesi stors are disabl ed.
., Read access to the infppwd. data register gets
., The output buffer is disabled.
., Schmirtitgger i nput is disabled and output val
pin).
Fi gb5Aenal og function mode with high
Output driver
Write
) register -
Read Write
Analog A diode
From onchip peripheral
] vorin
Input driver ZS diode
off
_ Read Input data 0 -
N register Vss
Analog TTL Schmitt trigge
To onchip peripheral
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522 St atus after reset
During andsgeustthaétalfrternate function mappingalieg not
functi cGRPl Qad @ NWQMDBHD.EXx [ 1: 0] = 11b). However, there ar
NRST def@RIIQ®@ fnwomcti ons:
A NRST -pulilnput

Af ter reset, the defaul't configuration of the pin
configuration:

A PA14: SWCLK i s pdoaacne dnoidne i nput pul |
A PA13: SWDIO is plpaaowmdiein input pull
PA Oan PF O

A PAO and PFO defaglmodaeput fl o

A PFO are multiplexed to OSC_IN.

PBR/ B@OT

A During the chip startup process, PFEwmsmdBd@.TO0A fftu
chip is initiali®aeadpoiste IGPIl WOWsamdas sacoaimborgalr ed

523 I ndi vi dual bit setting and bit clear

By writing "1° to the Dbit to be changed in the set
i ndividual bit operation of the data regbsteet £ GP$ OK
bit written with *1° is set or cleared accorrdd ndyd g/s
not need to disable interrupts, and is completed in
524 Exter nal i nternapt [/ wakeup
Al ports have external interrupt capability, which
The port must be configured in input mode.
Al ports can be configwmed sfuprpoSLtEBR/ $TGR nmo dea wWa
PAO/ PCl8daWwABe used f-op, PRi mbdenwapemdadrte, waslueport
falling edge can be configured, need to configure
Gener al purpose |/ O ports are connedt gé&3teoc oln6f iegxutre

by registers AFI O_EXTI CFGXx.

525 Al ternate function
When | /O ports are configured for alternalt ®x fAIRLc/t i
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GPlI Ox _AFH, GPI Ox_PMODE, GPI Ox_POTYPE and GPI Ox_PUPD]
or output is determined by the peripheral

5251 Software remapping |/ O alternate function
To expand the flexibility iff fadrteerrtn ad esev ipceer i ppahceleaad e sf ,u
functions can be remapped to other pins. Each I/ O he

for PA13 and PA14, AFSELY is selectedbasr dRdppdyg ke f:
configuring the corresponding registers (GPI Ox_AFL/

At this time, the alternate functions are no fldnger
peripheral, if it ni,s trhemapgipmed ith@ua disf frermamptpimigl Ic h o
be connected to the remapped position, and the origi

5252 SWD alternate function |/ O remapping

Tabot3¢ / O Li st of functional features of the

Alternate function I/0 Remapping
SWDIO PA13 AFO
SWCLK PA14 AFO

5253 TI Mx alternate function |/ O remapping
52531TI1I M1 alternate function |/ O remapping

Tabo4d 1l M1 al ternate function |/ O remapping

Alternate function I/O Remapping

TIM1_ETR PA12 AF2

PA2 AF3
TIM1_BKIN PAG6 AF1

PB12 AF1

PA4 AF3
TIM1_CH1

PA8 AF2

PA3 AF3
TIM1_CH2

PA9 AF2

PA5 AF3
TIM1_CH3

PA10 AF2
TIM1_CH4 PA11 AF2

PA7 AF5
TIM1_CH1N

PB13 AF1

PA5 AF4
TIM1_CH2N PBO AF1

PB14 AF1

PB1 AF1
TIM1_CH3N

PB15 AF1
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52532T1 M8 alternate function |/ O remapping

Tabot5d1 M8 alternate function |1/ O remapping

Alternate function 11O Remapping
PAO AF10
TI MB8_ETR PAA4 AF13
PAS AF1
PA9 AF1
PAL1O AF1
TI M8_BKI N
PB4 AF1
PB5 AF1
PAO AF3
PAS AF2
PAG6 AF4
TI M8 _CH1
PAS AF9
PB8 AF5
PB12 AF5
PA1l AF2
PA7 AF1
PBO AF9
TI M8_CH2
PB3 AF1
PB9 AF5
PB13 AF5
PA2 AF2
PA1O AF9
Tl M8_CH3 PB6 AF2
PB11 AF5
PB14 AF5
PA3 AF2
PB1 AF9
TI M8_CHA4
PB7 AF7
PB15 AF7
PA9 AF5
TI M8 _CHI1N
PB6 AF5
PAS AF1
Tl M8 _CH2N
PB7 AF5
PB5 AF5
Tl M8 _CH3N
PB15 AF5
12/®23
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I/ O remapping

Tabo6d!l M3 al ternate function |1/ O remapping
Alternate function 11O Remapping
PALl AF10
TI M3_ETR PA7 AF12
PD2 AFO
PA2 AF5
PAG AF2
PAL1O AF3
TI M3_CH1
PAL1O AF5
PB4 AF2
PC6 AF1
PA3 AF5
PA7 AF2
TI M3_CH2 PA9 AF3
PBS5 AF?2
PC7 AF1
PBO AF?2
Tl M3_CH3
PC8 AF1
PB1 AF2
TI M3_CH4
PC9 AF1

52534T1 M4 al

ternate functi on

I/ O remapping

Tabst7d1 M4 alternate function I /O remapping

Alternate function I/0 Remapping
TI M4 _ETR PB10O AF1
TI M4 _CH1 PA4 AF 2
PA7 AF 4

Tl M4 _CH2
PB15 AF6
Tl M4 _CH3 PB1 AF5
TI M4 _CHA4 PB2 AF5
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5254 LPTI M alternate function |1/ O remapping

TabolB&e PTI M alternate function I /O remapping

Alternate function I/10 Remapping
PA4 AF12

PAG6 AF9

LPTI M_ETR PA13 AF3
PB6 AF8

PC3 AFO

PAO AF7

PA4 AF1l1

LPTI M _ I N1 PAS AFL0
PB1 AF8

PB5 AF8

PCO AFO

PA1 AF9

LPTI M _1 N2 PAS AFLO
PB7 AF8

PC2 AFO

PA7 AF9

PA9 AF9

PA14 AF3

LPTI M _OUT PB2 AF8
PB4 AF38

PC1 AFO

PB14 AF1

5255 CAN alternate function |/ O remapping

Tabsl9€ AN al ternate function |/ O remapping

Alternate function I/O Remapping
PAS AF9
PB11 AF9
CAN_RX
PC5 AF 2
PF1 AF 4
PA4 AF9
PB12 AF9
CAN_TX
PC4 AF2
PFO AF 4
12/523
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5256 USARTx alternate function I/ O remapping
5256, 1USART1 alternate function |1/ O remapping

TabotleSART1 alternate function |/ O remappi n

Alternate function 11O Remapping
PAO AF1
USART1_CTS PA11 AF 4
PB12 AF1
PA1 AF1
USART1_RTS
PA1l2 AF 4
PA2 AF1
PA9 AF 4
PA13 AF6
USART1 _TX
PA14 AF 4
PB6 AF 4
PBO AF 4
PA3 AF1
PA1O AF 4
USART1_RX PAL13 AF 4
PAL1S AF 4
PB7 AF 4
PA4 AF1
USART1_CK PAS AF 4
PF1 AF 2

52562USART2 alternanremdmpmicig on 1|/ O

TabSlleUSART2 alternate function | /O remappinc¢

Alternate function I/0 Remapping
PAO AF4

USART2_CTS
PA7 AF10
PA1l AF 4

USART2_RTS
PBO AF 4
PA2 AF 4
PA9 AF10

USART2_TX
PA1l4 AF1
PB6 AF1
PAO AF5
USART2_RX PA3 AF4
PA1O AF10
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Alternate function 11O Remapping
PA13 AF1
PA1S5 AF1
PB7 AF3
PAA4 AF4
PAS AF6
USART2_CK

PB1 AF3
PF1 AF5

52563UARTS5 alternate function I/ O remapping

Tab5tl&2J)ART5 alternate function |/ O remapping

Alternate function I/O Remapping
PBO AFS5
UARTS5 _TX PB3 AF 4
PC12 AF 6
PB1 AF 6
UARTS5 _RX PB4 AF 4
PD2 AF 2

52564UART6 alternate function I/ O remapping

Tabo5tle2AJ ART6 alternate function |/ O remapping

Alternate function I/0 Remapping
PA4 AF6
UARTG6 _TX PA11 AF6
PCO AF 4
PAS AF6
UARTG6 _RX PA12 AF6
PC1 AF 4

5257 LPUARTXx alternate function |/ O remapping
52571LPUART1 alternate function |1/ O remapping

Tab5tled PUART1 alternate function | /O remappin

Alternate function I/O Remapping
PAG6 AF5
LPUART1_CTS
PB13 AF4
PB1 AF 4
LPUART1_RTS PB14 AF 4
PD2 AF1
PA1 AF5
LPUART1 _TX
PA2 AF6
12/523
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Alternate function 11O Remapping
PA4 AF10
PAG AF 6
PA14 AF 6
PB3 AFS5
PB6 AF3
PB10O AF 4
PC4 AF 4
PC10 AF 4
PAO AF1l1
PA3 AF6
PA7 AF 6
PA13 AF 2

LPUART1 _RX PB4 AF5
PB7 AF9
PB11 AF 4
PC5 AF4
PC1l1 AF 4

52572LPUART2 alternate function |/ O remapping

Tabstled PUART2 alternate function I /O remappin

Alternate function I/0 Remapping
LPUART2 _CTS PB7 AF 2
LPUART2 _RTS PA15 AF6
PAO AF6
LPUART2 _TX PB5 AF3
PC10 AF5
PA1 AF6
PB6 AF3
LPUART2 _RX
PB7 AF1
PC11 AF5

52581 2Cx alternate function I/ O remapping
525811 2@l ternate function |1 /O remapping

Tabs5led 2C1 alternate function | /O remapping

Alternate function I/0 Remapping
PAA4 AF7
PA9 AF6
|l 2C1_SCL
PB6 AF6
PBS8 AF6
12/%23
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Alternate function 11O Remapping
PB10O AF6
PF1 AF1
PF6 AF1
PA10 AF6
PA13 AF7
PB7 AF6
I 2C1_SDA PB9 AF6
PB11 AF6
PFO AF1
PF7 AF1
PA1 AF7
PA14 AF7
| 2C1_SMBA
PB2 AF 6
PB5 AF6
525821 2C2 alternate function |/ O remapping
Tabbtlel 2C2 alternate function | /O remapping
Alternate function I/0 Remapping
PAG AF7
PA9S AF7
PA11 AF7
I 2C2_ScCL
PB10O AF7
PB13 AF7
PF6 AFO
PA7 AF7
PA1O0 AF7
PA12 AF7
I 2C2_SDA
PB11 AF7
PB14 AF7
PF7 AFO
|1 2C2_SMBA PB2 AF7

12/6623

NSING Technologies Pte. Ltd.

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



ay,
"’: NSING

nsi.e@®@m. sg
5259 SPI1 /1 2S alternate function |1/ O remapping
52591SPI 1/ 1 2S1f ancateircmmtle/ O remapping

TabStleSPI 1/ 1 2S1 alternate function |/ O remapyg

Alternate function 11O Remapping
PA1 AFO
PA4 AFO
SPI'1_12S1_NSS|
PA15 AFO
PB12 AFO
PAO AFO
PAS AFO
SPI'1_12S1_SCLK PA13 AFS5
PB3 AFO
PB13 AFO
PA3 AFO
PA4 AF5
PAG6 AFO
SPI'1_12S1_MI SO PA14 AF5
PBO AF 6
PB4 AFO
PB14 AFO
PA2 AFO
PAS AFS5
PA7 AFO
SPI'1_12S1_MOSI PB1 AFO
PB5 AFO
PB10O AFO
PB15 AFO

52592SPI 2 alternatemadpmichgon |/ O

Tabotles Pl 2 alternate function | /O remapping

Alternate function I/O Remapping
PB9 AFO
SPI 2_ NSS
PB12 AF38
PB1O AF 2
SPl1 2_ SCLK
PB13 AF8
PB14 AF8
SPlI 2_ MI SO
PC2 AF1
PB15 AF8
SPI 2 _MOSI
PC3 AF1
12/623
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52593SPla3 ternate function I/ O remapping
Tabol2e5P1 3 alternate function | /O remapping
Alternate function I/10 Remapping
PAS AF O
SPI 3_ NSS
PF7 AF 4
PA9 AFO
SPI13_ SCLK PBO AF O
PF6 AF 4
PA10 AFO
SPI3_ MISO PA12 AFO
PC10 AF 6
PAL11 AFO
SPI 3 _MOSI PA15 AF5
PCO9 AF 6
52510COMPx al ternate function |/ O remapping
5.25.10.,COMP1 alternate function I/ O remapping

Tabosl2eCOMP1 alternate function |/ O remapping
Alternate function I/O Remapping
PAO AF8
PAG6 AF8
PA9 AF8
COMP1_OUT
PA11 AF8
PA13 AF8
PA15 AF8
5251022 0MP2 alternate function | /O remapping

Tabsl2eCOMP2 alternate function |/ O remapping
Alternate function I/0 Remapping
PA2 AF38
PA4 AF38
PA7 AF38
COMP2 _OUT
PA1O AF8
PA12 AF8
PA1l4 AF8
52510 O0OMP3 alternate function I/ O remapping
Tabol2eCOMP3 alternate function |/ O remapping
Alternate function I/0 Remapping
COMP3 _O0OUT PB1 AF7
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Alternate function 11O Remapping
PC8 AF5
PFO AFS
52511IBEEPERXx al ternate function |/ O remapping
52511 BEEPER1 alternate function |1/ O

remapping

remappi n

TabSi2eBEEPER1 alternate function | /O

Alternate function I/10 Remapping

PAG6 AF11
BEEPER1_OUT

PC1 AF7

PA7 AF11
BEEPER1_N_OUT

PC2 AF7

52511 BEEPER2 alternate function |/ O

remapping

TabSl2eBEEPER2 alternate function |/ O remappin
Alternate function I/O Remapping
BEEPER2 _OUT PB6 AF11
BEEPER2 _N_OUT PB7 AF11
525 12EVENTOUT alternate function I/ O remapping
TabSl2eEVENTOUT alternate function |/ O remappi
Alternate function I/O Remapping
PA1 AF3
PAG6 AF10
PA7 AF13
PAS8 AF8
PAG6~PAS8 AF3
PA11~PA12 AF3
PA15 AF3
EVENTOUT
PBO AF3
PBO AF7
PB3~PB4 AF3
PB9 AF3
PB11~PB12 AF3
PCO~PC4 AF3
PF4~PFS5 AF3
52513RTC alternate function I/ O remapping
PC13 can be used as RTC TAMPER1 intrusion detection
12/%23
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event or cal bration output (256Hz or 1Hz)).
PAO can be used as RTC TAMPERZ2 ntrusion detection p
PA10 or PB15 can be usedoek RMEGUREPChHKI N reference c
Tabo52eRTC alternate function | /O remapping
Alternate function I/0 Remapping
RTC_TS PC13 AF1
RTC_TAMP1 PC13 AF2
RTC_TAMP2 PAO AF9
PA10 AF11
RTC_REFIN
PB15 AF9
RTC_OUT PC13 AF3
52514PVIRCC al ternate function I /O remapping
Taboi2eP VRl t ernate function | /O remapping
Alternate function I/O Remapping
PVD_1I1 N PB 7 AF 0
52515RCC alternate function |/ O remapping
Tabol2eRCC al ternate function |/ O remapping
Alternate function I/O Remapping
PA8 AF5
MCO
PA9 AF11
525160SC_|I N/ OSC_OUT alternate function 1/ O rema
Tabs3ea®SC_|I N/ OSC_OUT alternate function |/ O ren
Alternate function I/O Remapping
PA O AF2
OSC_IN
PF O AR
OSC_OuT PF1 AFO
52517Use OSC32 | N/ OSC32_OUT pins as GPI O ports
PC14~PC15 two pins can be used as GPI O mode or alter
, PClaand PC15 can be used for GPI O or LSE (0OSC32_1N,
., Turn on the LSE function by setting the RCC_LSCTRL
Tabs3eDSC32 alternate function remapping
PC14 and Condi ti on PAD mode con
GPI O modqg I't can only be used in GPI The mode of t
13/623

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

Teleteck Park, East Wing, Singapore 117674

Email: sales@nsing com sg



o™

"‘.nSING
4 nsi.e@®@m. sg
and the 1.5V power supply i determined by
power mode (PD).
LSE cryst3g RCC_LSCTRL.LSEEN bit is en Analog function mode
RCC_LSCTRL.LSEEN bit is dis
LSE externa Il nputd opvinl |
enabl ed, alternate mo

The default is analogb5fdecidenwmbdkb; m@€édd4amaddl POL1f urt
RCC_LSCTRL. LSEEN, RCC_LSCTRL. LSEBP, chip mode sign
GPI Ox _PUPD.

5.25.18Remap OSC_|I N/ OSC_OUT alternate function
PFO and PF1l can be used forpiGRP$ Oand o6ltSEe( O&Cal dg OIS

Configure the mode of PFO/ PF1 by setting regi st
GPI OF _PUPD.

Remap t he I/ O alternate function of PFO/ PF1 by
GPI OF _AFL. AGBSERDLT] 8.

Enable the HSE function by setting the RCC_CTRL. HS

Tabol3e®OSC alternate function remapping

PFO Condi tion PAD mode con
Configure ener al ur @iGdPd @ Fo The mode of t
GPIl O mod ¢ J 9 P o 7
an@Pl ®FOD registers. determined by
HSE crysta )
Reset to analog in .
ot her anal ( Analog function mode
HSE, OPA alternate
mo d e
HSE externgd )
o Mode i s deter
other digi | HSE cl ock, I 2C1, USART1 ) .
applicatio
mo d e
52519ADC external trigger alternate function re
The external trigger source of ADC injection conve
AFI O_CFG register.
TabSt3eADC external trigger injection conversion al
Alternate Function ADC ETRI=0 ADC ETRI=1
) ADC external trigger injectiononversion is connected ) o o
ADC external trigger ADC external trigger injection conversion is
o ) EXTI (0-15), EXTIx can be selected by
injection conversion ] ) connected to TIM8_CH4
AFIO_CFG.EXTI_ETRI[3:0] configuration

Tabsi3eADC externalr tcroinggersiromguwlld ernate function r

Alternate Function ADC_ETRR =0 ADC_ETRR =1

ADC external trigger | ADC external trigger regular conversion is connecte(  ADC external trigger regular conversion is
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injection conversion EXTI (0-15), EXTIx can be selected by connected to TIM8_TRGO

AFIO_CFG.EXTI_ETRI[3:0]configuration

52520T1I M4 @H2 ernate function |/ O remapping

Tabs3ed | M4 _&€HRernate function remapping

Alternate Function TIMACH2_RMP =0 TIMACH2_RMP =1
TI M CH Tl M4 _CH2 is cofThe LSI internal clock is conn
cali bration purposes

525211 2C O Signal Dual Voltage Levels Configurat

The |/ O voltage |l evel sigoaplts oanfs:| YODswvpporiget Wevedr
at 1.8V).

Tabo3ed O Signal Dual Voltage Levels Configura

| 2C2 1/ O -Séegalal ELalwvl e:
[2C2_LV_EN RW 1'b0 0: VDD level enabl ed

1: Low |l evel enabl ed

| 2C1 PAD Siegvneadl Emnoaw I e :
[2C1 _LV_EN RW 1'b0 0: VDD level enabl ed

1: Low |l evel enabl ed

526 | / O configuration of peripherals

Tabs3eADC

ADC PAD configuration

ADC Analogfunction mode

Ta b53e? VD

PVD PAD configuration

PVD_IN Analog function mode

Tabs3ed | M1/ TI M8

TIM pin Configuration PAD configuration mode
TIML/8_CHx Channel x input capture Alternate function pusipull
Output compare channel x Alternate function pusipull

TIM1/8_CHxN Complementary output channel x Alternate function pusipull
TIM1/8_BKIN Brake input Alternate function pusipull
TIM1/8_ETR Externaltrigger clock input Alternate function pusipull

Tabs4ed |l M3 and LPTI M

TIM3/4/LPTIM pin Configuration PAD configuration mode
TIM3/4/LPTIM_CHx Input capture channel x Alternate function pusipull
13/523
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Output compare channel x

Alternate function pusipull

TIM3/4/LPTIM_ETR

External trigger clock input

Alternate function pusipull

Ta b5H4eC AN
C A NPins PAD configuration mode
CAN_TX Alternate functiorpushpull
CAN_RX Alternate function pusipull(no pulkdown or pultup)
Tab5H4elJ SART
USART pin Configuration PAD configuration
full duplex mode Alternate function pusipull
USARTx_TX - -
Half duplex mode Alternate function opexrain
Full duplex mode Alternate function pusipull(pull-u
USARTx_RX P puspul(p P)
Half duplex mode Unused, can be used as general 1/0
USARTx_CK Synchronous mode Alternate function pusipull
USARTX_RTS Hardware flow control Alternatefunction pushpull
Alternate function pusipull(no pulkdown
USARTx_CTS Hardware flow control
or pull-up/pulkup)
Tab54ea PUART
LPUART pin Configuration PAD configuration
LPUART_TX Full duplex mode Alternate function pusipull
Alternate function pusipull(no pultdown
LPUART_RX Full duplex mode
or pull-up/pultup)
LPUART_RTS Hardware flow control Alternate function pusipull
Alternate function pusipull(no pull-down
LPUART_CTS Hardware flow control
or pull-up /pultup)
TabS4ed 2 C
12C pin Configuration PAD configuration
12Cx_SCL I12Cclock Alternate function opewrain
I2Cx_SDA I2C data Alternate function opewrain
12Cx_SMBA SMBA data Alternate function opexrain
Tab54es P I
SPIpin Configuration PAD configuration
Master mode Alternate function pusipull
SPIx_SCLK
Slave mode Alternate function pusipull
Full duplex modé Master mode Alternate function pusipull
Alternate function pusipull(no pulkdown
SPIx_MOSI Full duplex modé Slave mode
or pull-up/pultup)

Simple bidirectional data lineMaster mod

Alternate function pusipull
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SPIpin Configuration PAD configuration
Simple bidirectional data lineSlave modg  Unused, can be used as general 1/0
Alternate function pusipull(no pulkdown
Full duplex modeé Master mode
or pull-up/pullup)
SPIx_MISO Full duplex modé Slave mode Alternate function pusipull
Simple bidirectional data lineMaster mod Unused, can be used as general 1/0
Simple bidirectional data lineSlave mode Alternate function pusipull
Alternate function pusipull(no pulkdown
Hardware MastéiSlave mode
or pull-up/pullup/pulkdown)
Alternate function pusipull  When acting
SPIX_NSS . |
Hardware MastefNSSoutput enable as the master, NSS can choose idle hi
impedance or idle as'1
Software mode Unused, can be used as general 1/0
T a b5H4e8C OMP
COMPpin PAD configuration
COMP_OUT Alternate function pusipull
COMP_IN Analog function mode
TabSH4eBEEPER
BEEPERpin PAD configuration
BEEPER_OUT Alternate function pusipull
BEEPER_N_OUT Alternate functiorpushpull
Ta b5H4eDt her
Pin Alternate function PAD configuration
EVENTOUT Event output Alternate function pusipull
) ] Alternate function pusipull
RTC_TAMP1/RTC_TAMP2 Intrusion event input
Hardware forcegbull-up
RTC_TS RTCtimestamp Alternate function pusipull
RTC_REFIN RTC reference clock input Alternate function pusipull
RTC_OUT RTC output Alternate function pusipull
MCO Clock output Alternate function pusipull
Input floating or input with pullip or inpu
EXTI input line External interruptnput P g ) P PP P
with pull-down

527 GPI O Locking mechanism

The | ocking mechanism is used to freeze the |/ 0O conf
procedure is executednomfatmer tpobitt ,catnmetc dref icdthwarnatei
port configuration |l ock register GPI Ox_PLOCK.

., Only after the GPI Ox_ PLOCK. PLOCKK wosw-torpte r(awhear @ nr @
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be), it wildl b e coommey 1b;e caofniee r0 tahfate,r iat swisltlem r eset

GPI Ox _PLOCK. PLOCK[ 15: 0] can only be modified wher

unl ocked) .

GPI Ox _PLOCK. PLOCK is only wzeroercPsOmulPLOKCEO PEIOLK

sequenxcvwedwlr 0 ails dy During the sequence writing p
remains unchanged.

As |l ong as GPI Ox_PLOCK. PLOCKK = 0, the bits of GP
GPI Ox _AFL / GPI Ox _AFH <can be modi fied, they: 0a]r e
configuration.

GPI Ox _PLOCK. PLOCKK = 1, GPI Ox_PMODE/ GPI Ox_POTYPE/ C
are controlled by GPI Ox_PLOCK. PLOCK[ 15:00é1%&prxekyp
it is a lock configuratioh, aintd camnlhde rmaedimfoided.i ed;
I f the | ock sequence oper at-* om0 wd rvr)on g, itnh dainaitte m
agai n.

5.3GP1 O Regi sters

These peripheral reg-bst ewsr thest be operated as 32

531 GPI O regi ster overview

GPIl OA afdladdgsess: 0x40010800

GPlI OB base address: 0x40010CO00
GPlI OC base address: 0x40011000
GPlI OD base address: 0x40014000
GPlI OF base address: 0x40011C00

Tabs54elcP1 O regi ster overview

Offset| Register F';|8 %|£ R|8 £|§ Q|ﬁ E|8 2|1°. ’:.|‘£. 3|3 ‘3|‘:‘. :‘.|9.°>|°° '\|to m|<r M|N H|O
n < (s} N - o
8|8 8o |80 l80| 8|8 Be|Balfolbelba|bs|balislbs
GPlIox PMODEx=ABCDH SS | 52 |1 821582 |52 (58| 02|08 |oc8%|o2|o0c8|oc8%|02|c8%|o02|08
s=lg2 |2l g2 | g2 g2 | S22 | S22 | 2| 32| =232 | =2 52| 5=
T T T T T T o a o a o o o o o o
000h
x=A tfaaJoaJolaaafalalala]alalalalaalalalalaJala]ala]a]1]2]o]o
Reset Value |—X=BC tlalalalaalalaalalalalalalaalalaalalalaalalalalaa{aa]a]1
x=D Reserved 111 Reserved
x=F Reserved 111|111 |1]|1|Reserve(1|1|[1|1]|0]|O0
LISIQY[Z8]|eo| w Flele|lelelelele
- - - - - -
GPIOX_POTYPIx=A,B,C,D,R SIE|E|BIE|EIEIE P Il S s R g
- i Reserved olo|9l2|2|2|R|R|R|L2|I2|R|R|R|%|8
004h x=A,B,C oloJoJo|lo|lo|o|]o|lo|lofJo|]ofo|o|o]oO
Reset Value x=D Reserved 0 |Reserve:
x=F Reserved oO[0f[0]|O 0|00
m © ~ [s*] [22] (=) — o~ ™ < m © ™~ o] o o
- - - - - N N N N N N N N N N o™
GPIOX_SR [x=A,B,C,D,H |||l |d|e ||| |e|e|e|a
— Reserved nlilunlunlnjlnlunluonlunjlnjfnlunlunlun|ln|lunl|ln
008h x=AB,C tlafa]afalala]a]afala]a]afala]a
Reset Value x=D Reserved 1 |Reserve
x=F Reserved | 1 | 1 I 1 I 1 1]1]1
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Offset| Register F';|8 $|ﬁ R|ﬁ £|§ m|m &‘|8 2|?-°. ’:.|‘3. £|§‘. ‘i’.|&.‘ ;‘|9. <h|°0 '\|® m|<r M|N H|o
n < o) N - o
2 2 = = = 2 a a 8 8 a 3 a a a a
GPIOx_PUPD [x=A,B,C,D,H o o o o a o o o o o o o [N o [N o
— 5 5 5 5 5 5 o) > ) > ) > ) > ) >
z T T T T T o o o o o o o o o o
0och x=A oJo[1JofoJ1]oJo]oJoJoJo|oJoJoJo[oJo]oJo[oJoJoJo[JoJoJoJo[oJo][o]o
x=BC |o]oJof[ofoJof[oloJof[oloJofolo]Jo[o]o] oflofoJoJo[o]oJo[o]o]o]o]o]o
Reset Value
x=D Reserved 0|0 Reserved
x=F Reserved 0O[0[0]0]|O0O|O0O|O|O([Reserve 0| O0|O[O0|[O0]|O
LIZIQY(dC|o|lo|r|lo|lw|g|o|la|oalo
GPIOx_PID [x=A,B,C,D,H alalalalalalalalalalalalal|alale
- Reserved clalalglalalalala|la|la|ja|jafja|a|a
010h x=A,B,C oloJo|o|lo]|o|o|Jo|o|lo]Jo]o|o]o]o]oO
Reset Value x=D Reserved 0 [Reserve
x=F Reserved oO|loOfO]oO 0[0|O
vliglaldldC8]o|lw|rlo|lwvw|s[o|loalao
alalalalalaloc|la|lalalalaldlalala
GPIOX_POD [x=AB,C,D /A 518/8|/5|8|8|c|lo|o|lo|o|o|lo|o|o|o
Reserved sglalalalglg|ae|a|ad|ad|ad|ad|la|lalala
014h x=AB.C oJloflolofo]lolo]lo]o]o]o]lo]o]o]o]o
Reset Value x=D Reserved 0 |Reserve
x=F Reserved 0Oo|oOfO]oO 0[0|O
n < [32] 3] — [=] '] < [32] N — [=]
_ glaolalalalald|8|la|8l8|3|8|0|a|8lalalalalalala|a|alaldlad |l alala
GPIOx PBSCx=ABCDHgp |p|la || a|la||(0|0| 0|00 | 0|0 |0 |0 || d|o|o|o|d|0|0(0|(0|n|n|o(o|a|ao
g2 |R|R|a|a|a|a|a|la|lalalala|a|alalalalale|lalalala|ja|a|a|a|a
018h x=ABC |o|o|o|lo]o|o|o|lo|lo[o|o|lo|lo]o|of[o|lo]o[o|o|lo]o]o[o|o|lo]o[o[o|]o]o]o
Reset Value x=D Reserved 0 Reserved 0 |Reserve:
x=F Reserved [oJoJoJo] ofofo Reserved oJofo]Jo ofofo
n < (3] N - o
$IE|2EE|2|2I8|8|8(E|8|38]8|8|88
GPIOX_PLOCK}x=A,B,C,D,H 8181818/818|8|a|a|a|la|e|alald|ala
glZlZIZl@|Z|Zle|z|ala|a|a|la|a|a|a
01Ch Reserved bjajojajajala
x=AB,C ololofo|loJo|o|[o|lo|lo]o]o|lo|lo]o]o]oO
Reset Value x=D 0 Reserved 0 |Reserve:
x=F 0 Reserved oJoJo]Jo ofoJo
GPIOX_AFL [x=A,B,C,D,i AFSEL7[3:0] AFSEL6[3:0] AFSEL5[3:0] AFSEL4[3:0] AFSEL3[3:0] AFSEL2[3:0] AFSEL1[3:0] AFSELO[3:0]
020h x>ABC [ a1 a[afalafaafalalalalalafalalalalaJalalalalalalalalaJala]a]a]1
Reset Value x=D Reserved 1)11]1]1 Reserved
x=F tfafaJafafaJaJaaJaa]aJaa]1]1 Reserved |1 [1]afafafaJafa]aaJa]1
GPIOX_AFH [x=A,B,C,D,f AFSEL15[3:0] | AFSEL14[3:0] | AFSEL13[3:0] | AFSEL12[3:0] | AFSEL11[3:0] | AFSEL10[3:0] | AFSEL9[3:0] AFSELS8[3:0]
x=A 1[a]aJ1foJoJoJofofJoJoJo[aJaJafalaJafalalalalalala]ala]ala]a]a]1
024h xBC |1]a|xafalaafalaafalaa o aafala]afalaafalaa]ala]a]ala]a]1
Reset Value D
Reserved
x=F
[Ts) < [32] N — [=)
L3819 |G |olalrxlo|lw|[t|o|la|=]o
GPIOX_PBC [x=A,B,C,D,R 2191812121822/ 2|28|2|8|28|8|8|8
Reserved flalaladlalale|a|a|a|la|la|la|la|a|a
028h x=A,B,C ojoJoJofjoJofoJo|o]Jo]o|ofJo]|ofoO]oO
Reset Value x=D Reserved 0 [Reserve
x=F Reserved ojofOofoO 0O|O0foO
0 < (3] N — o
B389 13|S|olor|lo|lvw|s|ola|d]a
= sloalololoalb|la|la|lo|lo|lolo|lv|lv|lv|ld
GPIOX DS p=AB.C.D.A Reserved ao|lo|lo|o|o|o|e|je|e|jo|lo|jo|o|lofalo
02Ch x=A,B,C olof[o|loJo|o|o|lo|lo]o|o|lo|lo]o]o]oO
Reset Value x=D Reserved 0 |Reserve
x=F Reserved [oJoJo]o] ojo]o

Offset address : 0x00

Reset OKBIFFEF& =AOKFHFHFKBC, DOKFFRFF&F

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

PMODEI15[1:0] PMODE14[1:0] PMODEI13[1:0] PMODEI2[1:0] PMODEI11[1:0] PMODEI0[1:0] PMODE9[1:0] PMODES[1:0]
™w ™w ™w ™ ™ ™ ™ ™

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

PMODET7[1:0] PMODE®6[1:0] PMODES5[1:0] PMODEA4([1:0] PMODE3[1:0] PMODE2[1:0] PMODEI[1:0] PMODEO[1:0]
™w ™w ™w ™w ™w ™w ™w ™w
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Bit field |Name Description
31:30 PMODEY[ 1Mode of port GPI Ox (x = A,B,C,D,F) g
29:28 00: Il nput mode
27:26 01: Gener al output mode
25: 24 10: Alternate function mode
23:22 11: Analog function mode
21: 20 Note: when @é%5A,B,C, y =
19:18 When x = D, y = 2, the remai nianrge briet
17:16 onl vy;
15: 14 When x = F, y = 0, 1, 2, 4, 5, 6, 7,
13:12 bits @earnd yr.ead
11:10
9:8
7:6
5: 4
3:2
1:0

533 GPI O por tinittyipoen d(eGPI Ox POTYPE)

Offset address : 0x04

Reset value : 0x0000 0000 (x=A,B,C, D, F)
31 16
T T T T T T T T T T T T T T T
Reserved
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
POT15 POT14 | POTI13 POTI12 POTI11 POT10 POT9 POT8 POT7 POT6 POTS POT4 POT3 POT2 POT1 POTO

™ ™w ™ ™w ™w ™ ™w ™ ™w ™w ™ ™w ™ ™w ™ ™w

Bit field |Name Description

31:16 Reserved Resethiedreset value must be maintain

15:0 POTy Qut put type of port GPIOx (x = A, B, (
0: Out puwtl lpunoide (state after reset)

1: Out pgplutaimpeanode
Not e: when 8é%5A, B, C, y =

When x = D, yg=bRtstheeremaenvad, - ar
onl vy;
When x = F, y = 0, 1, 2, 4 5, 6, 7,

bits ernd yr.ead
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534 GPI O sl ew rate configuration registe
Offset address : 0x08
Reset Owall®uelF K A, ,BC FD,
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
Bit field |Name Description
31:16 Reserved Reserved,the reset value must be mai
15:0 SRy Sl ew rate configuration bits for por
0x Fast slew rate
1x Slow slew rate
Note: when Q@é%5A,B,C, y =
When x = D, y = 2, the remaining bit
onl vy;
when x = F, y = 0, 1, 2, 4, 5, 6, 7,
bits earnd yr.ead
535 GPI O poup/ pwiwWin regi ster (GPI Ox_ _PUPD)
Offset address : Ox0C
Reset 0VAI@Q@mOI x A" 0R0®®DT x B,CD,F
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PUPDI15[1:0] PUPDI14[1:0] PUPDI3[1:0] PUPDI2[1:0] PUPDI11[1:0] PUPDI10[1:0] PUPD9Y[1:0] PUPDS[1:0]
™ ™ ™w ™w ™w ™ ™ ™
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PUPD7[1:0] PUPD6[1:0] PUPD5[1:0] PUPDA4[1:0] PUPD3[1:0] PUPD2[1:0] PUPDI[1:0] PUPDO[1:0]
™w ™w ™w ™w ™ ™ ™w ™w
Bit field |Name Description
31:30 PUPDy[ 1{Putp andowmlimode of AoBtCGP,)|BOX fgixn =P
29:28 00: nuwp /paw vin
27:26 01: Pul I up
25: 24 10: Pul I down
23:22 11: Reserved
21: 20 Not e: when 8é%5A, B, C, y =
19:18 When x = D, y = 2, the remaining bit
13/23
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Bit field |Name Description
17:16 onl vy;
15: 14 When x = F, y = 0, lhi t2s &r, e 5r,e sber Vie
13:12 bits ernd yrread
11:10
9: 8
7:6
5: 4
3:2
1:0
536 GPI O port input data register (GPI Ox
Offset address : 0x10
Reset value O0x0000 0000 (x=A,B,C, D, F)
31 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PIDI5 | PIDI4 | PIDI3 | PIDI2 | PIDI1 | PIDIO | PID9 | PIDS | PID7 PID6 | PIDS 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 Resethedreset value must be maintain
15:0 Pl Dy Il nput data of port GPI Ox (x = A, B, C,
These bi-osl ar eameatdhe read value irst
Not e: when 8é%5A, B, C, y =
When x = D, y = 2, the remainingeabdt
onl vy;
When x = F, y = 0, 1, 2, 4 5, 6, 7,
bits ernd yrread
537 GPI O port output data register (GPIC
Offset address : 0x14
Reset value 0x0000 0000 (x=A,B, C, D, F)
31 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PODI15 POD14 POD13 PODI12 PODI1 PODI10 POD9 POD8 POD7 POD6 POD5 POD4 POD3 POD2 POD1 PODO
™w ™w ™ ™w ™w ™w ™w ™ ™w ™w ™w ™w ™ ™w ™w ™w
13/%23
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Bit field |Name Description
31:16 Reserved Resetliedreset val ue must be maintain
15:0 PODy Out put data of port GPI Ox (x = A, B, (
These bits are readable or writable
be independently set/cleared.
Not e: wherny &é5A, B, C,
When x = D, y = 2, the remaining bit
onl vy;
When x = F, y = 0, 1, 2, 4 5, 6, 7,
bits ernd yrread
538 GPI O port bit set/ clear register
Offset address : 0x18
Reset value O0x0000 0000 (x=A,B,C, D, F)
Bit field |Name Description
31:16 PBCy Clear bit y of port GPI Ox (x = A, B, ¢
These bits can only be written.
0: Does not affRADybitthe corresponding
1: Clear t heODghnittoe®8ponding
Not e: I f the corresponding bits of H
bit works.
Not e: when 8é%5A, B, C, y =
When x = D, y = 2, the remaining bit
onl vy;
When x = F, y77 Ohelremaiding,bibts a
bits ernd yr.ead
15:0 PBSy Set bit y of port GPI Ox (x = A, B, C, H
These bits can only be written.
0: Does not affRQADybitthe corresponding
1: Set theP@bybirtestp@ondi ng
Not e: wAh, eBn, B, é &5 ;=
When x = D, y = 2, the remaining bit
onl vy;
When x = F, y = 0, 1, 2, 4 5, 6, 7,
14/623
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