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1974 SDI O command argument r.e.g.i.s.t.er..(.SDLO.CMDARG])]
1975 SDI O command regist.etl...(.SDL.Q.CMDCTRL) .ccccceerrnnnn. 472
1976 SDI O command response .re.Jg.i.st.er(SDl.O.CMDODRESPHB
1977 SDI O response 1..4 redgi.st.er. .. (.SDILO.RESPONSEXDZB
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19712 SDI O status reg.i.s.t.er. . (.SDLO.STS) i 477
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b T A G o T o U o P O o 0 PP POPPPPP PP 484
B (Y - T T Y= 20 U0 AP O = 2 SO P PP ORI P OUPPPPPP 484
203C1 0C K €O d ol @ L e D 485
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2133 S e N d o ma . LD X 514
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2144 Recei Vi Ng .Mana.g.e.Medhd e 520
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1 Abbreviations in the text

11Li st of abbreviations for registers

The following abbreviations are used in register des:s
read/ write(rw) Software can read and write thes
readly(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 meadltehlhirsit by writ
effect on this bit.
read/ clear by r{Software can read this bit. Re' ad
Writing' O0O' has no effect on thi
read/ set (rs) Soft war e sceatn trheiasd boirt . Writing'
readly write tr|Software can read this bit angd mw
effect on this bit value.
toggle(t) Software can only f lwrpi ttihng' blOotn
this bit.
Reserved(Res.) Reserved bit, must be kept at re
1.2Avail abl e peripherals
For all NBedWBI4d 2afocontroll er series, the existence a

data sheet of the corresponding model

2 Memory and bus architecture

21System architecture

N32WB452 series products -M4E come oaepsloiod aamido AaRmpMrARde &
MO core Bluetooth ¢ eMOt rcoolrleerpr ofchees SAARFM iCso rmeeixnl y used
protocol processing. This document describes The men
ARM CwoM4tF as the <core. For the use of Bl uetoot h, [
Components Reference Guide".
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Fi g2¥Seystem principle diagram

h .
Systemperipheras izapealiizss
S— ) |
Power ‘ower
Flash f
BLES5.0 Controller,

512KB

3o Management
iz Controller
R-SRAM SRAM
e s ARM Cortex-M4

144MHz
2 Retention system
SRAM SRAM

reset controller
AHB-Lite
Meo

_ AHB busmatrixe 144MHz{ BLE

Baseband RAM
32KB

Transceiver
RC OSC RC OSC
MODEM

. : " 2x12bit

Peripheral bri Security

Sl b dg - Eryptographic algorith ADC
erationengine 16-ch

I I I 32bit ARM
CortexMO

32MHz ROM
128KB

12C | SPI/I2S | CAN | Timer Back DBG FS USB 2x12bit

ackup
20 Register | oebit | DEVice DAC
calendar € 84Bytd, 128bit
x4 x3(2) X2 x8 only ID x1 2-ch
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211 Bus architecture
Fi gx2Beus architecture
] i TPIU ]
Flash |«guepp i SWIITAG }
EEC < > ‘ICOde }‘ }
< =P CortexM4FpP |
_ SBus i | FmaxidavHz |COr€)
SRAM |« :E‘ P NVIC i
$ | =y |
| ! I
R-SRAM |« » 3 i DSP !
DMA
X | > DMA1
IS
SAC = DMA
» | > DMA2
=}
m
SDIO |« :%: > ADC1
<
< > ADC2
- ‘
. anthee—
=
[0 Jamb| £ [ e—s ]
2
N
N - % -
[ | & | e s |
[ | 5 [ oo |
:
o J—s{ f—s{ o ]
[ J—s| & [+—s[ ]
A 1 Code bus: Connect EtM4eFP Coodaree bwist hoft hGorftleaxsh i nst
prefetching is completed on this bus.
A The DCode bus connectE-MMRFP ©OGnhnédewhbohaof nCerfacge
(constant | oading and debugging access).
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A SBus bus connects the SBE-M4BBscé¢periphehal bbssihnabi

the access between the core and DMA.

>

SAC/ ORG designedemttonx whtehcsesopports DMA transm

>

The system consi st s ioAdHB2WWoOP BHBE2ZmMd BAHBB 2 ARgBE>S., Among
24 bpwed APB peripheral s, and the maxi mum-sspedd o
APB peripherals, and the maximum speed of PCLK2 i s

212 Bus address mapping

The address mapping includes all AHB and APB periphe
FIl ash, SRAM, System Mestmoacye cft cSRAMAM di-lsahied c@Rdadgriceosrisno ft |
and atomic accesses -lcaamd blel ineasd et -ohohgrsefrufigchre mehge e nbedd on s
bits obander eébgiton. The address spaceat ed -haahnd APBdiadm
the peripherals. Atomic altamrd sklsi asa nt-thoed avfiafjddere meigp enuayd
on the targkantwitegiodbnt hehdispeci fic mapping is as f
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Fi g&3Beus address map
Reserved 0x4002 8000~ OX5FFF FFFF
MMU 0x4002 4C00™ 0x4002 7FFF
Reserved 0x4002 4800~ 0x4002 4BFF
SAC SRAM5128*2 0x4002 4400~ 0x4002 47FF
SAC 0x4002 4000~ 0x4002 43FF
Reserved 0x4002 3400~ 0x4002 3FFF
CRC 0x4002 30007 0x4002 33FF
Reserved 0x4002 2400~ 0x4002 2FFF
FLASH 0x4002 2000~ 0x4002 23FF
Reserved 0x4002 1400~ 0x4002 1FFF
RCC 0x4002 1000~ 0x4002 13FF
ADC2 0x4002 0C00™ 0x4002 OFFF
O0xE010 0000~ OxFFFF_FFFF Reserved ADC1L 0x4002 0800~ 0x4002 OBFF
as) DMA2 0x4002 0400~ 0x4002 O7FF
E DMA1L 0x4002 00007 0x4002 03FF
Vendor Specifi&1IMB Reserved 0x4001 8400 0x4001 FFFF
OXEOOF_FO00™ OXEOOF_FFFF ROM Table SDIO 0x4001 8000~ 0x4001 83FF
OxE004 20007 OXEOOF_EFFF External PPB
0xE004 1000~ OxE004 1FFF| Reserved
OxE004 0000~ OXE004 OFFF ! TPIU Private Peripheral’ External768KB
. . Reserved 0x4001 5800~ 0x4001 7FFF
OXE000 FO00™ OXEQ03 FFFF Reserved Private Peripherdl” Internal256<B UART? 0x4001 5400~ 0x4001 57FF
OXE000 E000™ OXE000_EFFF NVIC UART6 0x4001 50007 0x4001 53FF
OxEO00 3000~ OXE000 DFFF Reserved DVP 0x4001 4C00™ 0x4001 4FFF
OXE000 2000~ OXE000 2FFF FPB 12C4 0x4001 4800~ 0x4001 4BFF
OxE000 1000~ OXE000_1FFF DWT 12C3 0x4001 44007 0x4001 47FF
OXE000 0000™ OXE000 OFFF 1™ Reserved 0x4001 3C00™ 0x4001 43FF
USARTL 0x4001 3800~ 0x4001 3BFF
Extended registeGB TIM8 0x4001 34007 0x4001 37FF
SPIL 0x4001 3000~ 0x4001 33FF
0xA000 0000~ OxDFFF_FFFF| Reserved [N TIM1 0x4001 2C00™" 0x4001 2FFF
m Reserved 0x4001 1C00™ 0x4001 2BFF
o GPIOE 0x4001 1800~ 0x4001 1BFF
< GPIOD 0x4001 1400~ 0x400L 17FF
GPIOC 0x4001 10007 0x4001 13FF
GPIOB 0x4001 0C00™ 0x4001 OFFF
GPIOA 0x4001 0800~ 0x4001 OBFF
EXTI 0x4001 04007 0x4001 O7FF
AFIO 0x4001 0000~ 0x4001 03FF
0x6000 0000~ OX9FFF_FFFF Reserved
0x4400 0000~ OXSFFF_FFFF Reserved Extended DevicaGB
0x4254 0000~ Ox43FF_FFFF| Reservebit-band Aliag Reserved 0x4000 78007 0x4000 FFFF
0x4200 0000~ 0x4253 FFFF, Peripheral Aliagbit-band Alia3 DAC 0x4000 74007 0x4000 77FF
0x4010 0000~ Ox41FF FFFF| Reserved PWR 0x4000 7000~ 0x4000 73FF
0x4002 ADDO™ OX40CF_FFFF| Reservebit-band Region BKP 0x4000 6CO0™ 0x4000 6FFF
0x4000 0000~ 0x4002 OFFF| __ AHB/APBUAPB2(bit-band Regiop CAN2 0x4000 6800~ 0x4000 6BFF
CANL 0x4000 6400~ 0x4000 67FF
USB/CAN1 SRAM 5128 0x4000 6000~ 0x4000 63FF
0x2400 0000~ OX3FFF_FFFF Reserved USB Register 0x4000 5CO0™ 0x4000 5FFF
0x2248 0000~ Ox23FF_FFFF| Reserve(bit-band Aliag 12C2 0x4000 5800~ 0x4000 5BFF
0x2200 0000~ 0x2247 FFFF SRAM Aliag(bit-band Aliag PeripheraD.5GB 12C1 0x4000 54007 0x4000 57FF
0x2010 0000~ Ox21FF._FFFF, Reserved UARTS 0x4000 50007 0x4000 53FF
0x2002 4000~ 0x200F_FFFF Reservebit-band Regioh UART4 0x4000 4C0O0™" 0x4000 4FFF
0x2002 0000~ 0x2002 3FFF SRAM/RetentionSRAM — USART3 0x4000 48007 0x4000 4BFF
0x2000 0000~ 0x2001 FFFF; (bit-band Regiop m USART2 0x4000 44007 0x4000 47FF
o Reserved 0x4000 4000~ 0x4000 43FF
< SPB/I2S3 0x4000 3C00™ 0x4000 3FFF
OXIFFF F812™ OX1FFF FFFF Reserved SRAM 0.5GB SPR/I2S2 0x4000 3800~ 0x4000 3BFF
Ox1FFF_F800™ Ox1FFF_F811 OptionBytes Reserved 0x4000 3400~ 0x4000 37FF
OX1FFF 4000~ OX1FFF F7FF Reserved IWDG 0x4000 3000~ 0x4000 33FF
OX1FFF 0000~ OX1FFF 3FFF, Yy WWDG 0x4000 2C00™ 0x4000 2FFF
0x1002 0000~ OX1FFE FFFF| Reserved RTC 0x4000 2800~ 0x4000 2BFF
0x1000 0000~ 0x100L FFFF| Aliased to SRAM Reserved 0x4000 1800~ 0x4000 27FF
0x0808 0000~ OXOFFF_FFFF Reserved TIM7 0x4000 14007 0x4000 17FF
0x0800 0000~ 0x0807 FFFF| Main FLASH CODE0.5GB TIM6 0x4000 1000~ 0x4000 13FF
0x0008 0000~ OXO7FF_FFFF| Reserved TIM5 0x4000 0C00™ 0x4000 OFFF
0x0000 0000~ 0x0007 FFFF|_Aliased to FlasiSystemMemorSRAM TIM4 0x4000 0800 0x4000 OBFF
TIM3 0x4000 04007 0x4000 O7FF
TIM2 0x4000 0000~ 0x4000 03FF
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bitbbhptde _addr i s t hee aaldires smerhortyhearbeya,e whmi ahh i s

bitband_base is the starting address of alias ar ec¢
byte_ offset is the serial numbebaonfl; the byte cont e
bit_number is the f9sition of the target bit (O

Fo exampl e:
The following example shows how to map bit 4 in byte
0x22008010 = 0x22000000 + (0x400132) + (41 4).

Writing to address 0x2200-80d6éwfrlyad ntgh & os edome 0eAfOfO chty tads
i n SRAM.

Reading 0x22008010 address returns the value of bit
ref éCGortoM& Techni cal ReEbermace Mahebmamdt hgn about bit

213 Boot management

2.1.3.1 Boot addr ess

Whetnhe system starts, the boot mode after reset <can
reset or exit from standby -matdehettheAffakbueaobt B8ODUp
address at the adgreds the0BAB®CcKOOOr oamd executes the
indicated by addr ess Coox @&ODIO a0l OwDady. sB egceatuss et hoef stthaec k t o
from addresses 0x0000_0000 ands®a0d00DgO0O0OO6mMm s$bebCODE
remapping i s desliheemed afrer ththacecte shpaowde modes t o choose

A Boot from Main Fl ash:
E Main flash memory is mapped to the boot space (C

E Mian fl ash memor y i s a@aceasi, bl 8x0i0M 0 _towo0 0 a dodrt
"1 Code/ DCode/ DMA1/ DMA2) ;

>

Boot from System Memory:
E System memory is mapped to boot space (0x0000_0C

E System me mor y can be accessed in t wo addr ec
"1 Code/ DCode/ DMA1/ DMA2) ;

A Boot froinmnt BRAMuUI
E The -bni BRAM is mapped to boot space (0x0000_000C

E The boni SRAM i s accessible i n t wo addr ess a
"1 Code/ DCode/ SBus/ DMA1/ DMA2) ;

2.1.3.2 Boot configuration

I n addition, SRAM can alsesbtesagmessedx1000u@bdOo®j rwh
to SRAM to run programs through |1 Code/ DCode after
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programs are not started from SRAM and do nfaotg ubrealtoi nog
boot program, there are two ways to run the program

A Jump directly to the physical address segment O0x2
program wil |l be run through SBus.

A Jump to the virtual @GddfeSRAMepgmedt iOxe00@1l090Tr er
segment 0x2000_0000 to run the program. At this ti

Tab2tlei st of boot mo d e

Boot mod o
i Specifies the start address for a
pin Boot mo
BOOT|BOOT Mai n FIl ag System Men SRAM
0x0000_0O 0x1000_0O
X 0 Mai n FI a Ox1FFF_O0O
0x0800_00 0x2000_00
System M Ox0000_0OO 0x1000_00O0
0 1 0x0800000
start Ox1FFF_O0O 0x2000_00
0x0000_0O
1 1 SRAM st 0x0800000 Ox1FFF_O0O 0x1000_00O0
0x2000_00

2133 Embedded boot | oader

Embedded boot | oader program is stored in the systert
memory through t-h® UStARSHhaed USBI Idevi ce, BSU i mrt cetr d cac
can only be run wHSE) tok 4éKMHEyNn&68MHE)] 08 NMHZ, 12MHz, 1
32MHz is wused. | nmeandtdiietnieedp u Wc ¥ hex tadrowal clock (HSE
also rely on the internal 8BMHQT ousace ulalua tfdore r(fHISIt)aitlos .r

22Memory system

The program memory, data memory, registers and |/ 0O p
bytes are stored in the memory in little endian for
significant byte of the word, while the highegsrtanmddr
memory and data memory are as foll ows.

221 FLASH specification
FIlash consists of a main stordagscrairkkad angap amat alf o r ma
in the following description do not include ECC)

A The maxi mum main memory area is 512KB, al so known
storing and running user programs and storing dat e

A The jantfioornrm ar e a i s 20KB, i ncluding 10 Page, and
configuration area (2KB) and option byte area (2KE
E The System Memory area is 16KB, which contains &
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store tahned BrQOWT pr ogr am.

E The system configuration area is 2KB, including
E The Option Byte area is 2KB, containing 1 Page,
188B, BOOT programs and user programs can be reac
22141 FI ash ynemmodul e organization
Bus address space is allocated to the main storage &
Tab22&€|l ash bus address | i st
Memory a Page name Address range Si ze
Page O O0x0800700x8000 _07FF 2KB
Page 1 O0x0800i700x8000 OFFF 2KB
. Page 2 0x0800i01x8000 17 FF 2KB
Mai n mem
Page 255 O0x0807i0Fx8000 _FFFF 2KB
System memo.] OX1FFFIiOXFrW®E_ 3FFF 16 KB
I nfor mat System coaf ¢ég OX1FFFIGXFOFG_F7FF 2KB
Option byt ¢ OX1FFFIi®SOGEF_F811 20B

FLASH_AC 0x4002702x040Q2 2003 4B

FLASH_KEY

O0x4002i02x0402_2007

FLASH_OPTKE

0x4002702x0408_2008B

FLASH_STS

0x40027T@04DQ2_200F

FLASH_CTRL

0x4002i02x040Q2 2013

Me mory ¢

FLASH_ADD

0x4002i02x0402 2017

N RN RN R N RN E R R R
U 0| T || WD | @ | T ||| T|@

interf a Reserved O0x4002i02x0402_2018B
registg FLASH_OB 0x4002i@@DR_201F
FLASH_WRP 0x4002702x042Q2_2023
FLASH_ECC 0x 40027 02x042040 2 _ 20 2
Reserved 0x4002702x0428_2028B
FLASH_RDN 0x4002i@X@MQ_202F
FLASH_CAHR 0x4002i02x048 Q2 2033
FI ash memory idiadr gvamiez enéd momtyo ud2ts, which can stor
I nformdt vbdedsi nto three parts:
A The system memory area is used for storing a boot
boot program uses USART1 and USB (DFU) serial inte
A System configur ats obnasairce ai,n fwohri neaht icoom tcafi nt he chi p.
A Option byte ar ea, writing t o mai n me mor y and i
programmi ng/ erasing controll er.
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There are two ways to protect flash memory from il e
A Page pwroitteect i on ( WRP)

A Read protection (RDP)

When the flash memory write operation is executed, .‘
the read operation can only be carried ouéncwrirteicnd
erasing, cannot have any read access to the code or
The internal RC oscillator (HSI) must be turned on v
Not e: I n the | ow power consumptimpeandnod.e, al | flash r
2.2.1.2 Read and write operation

The Flash operathiidn oprlrymtdwmporatnad 32 he Flash shoul d
the minimum block size for erasing is one Papba2KB.
When reading Flash, the number of waiting cycles for
to be calculated in combination with the clock frequ
mi ni mum numbeg pérwads is 0; When 32MHz<HCLK<=64MHz,
i s 1; Wh e n 64MHz<HCLK<=96 MHzZ, t he mi ni mum numb €
96 MHz<HCLK<=128MHz, the minimum number of waiting p
miinmum number of waiting periods is 4.

Note: Enable prefetch buffer whether number of wai't

2.2.1.3 Unl ock FI ash

After reset, the Flash module is protected and canno
operation of Flash due to electrical i nterference ar
the FLASH _KEYypbpaegtctaheopen the operation authority of
is: Firstly, writinBLXEHIKE&EYiOsxt4ebr6.7 0Sle2c3o nidnl yt,hewr i t e K
FLASH Ke&Yister.

I f there is an ewalouwe,i na sbeugsu esmircreororwiklely be returned
l ockaedil the next reset. The software can check wh
FLASH_CTRL. LOCK bit. I f nor mal | oscekt tsientgt itnhge i KL MSH _dG
bit to 1 by software. After that, you can unl ock the

2.2.1.4 Erase and program

22141 Erase of main memory area

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

Pge Erase process:

A Check the FLASH_ STS.BUSY bit to confirm that ther
A Set the FLASH_CTRL.PER bit to' 1';

A Select the page to be erased with the FLASH_ADD r ¢
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A Set the FLASH_CTRL. START bit to' 1"

Wait F&aASHheSTS. BUSY bit to change to' O0°'

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

Mass Erase process:

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

A Set FLASBH_ _CTRL. START bit t o' 1';

A Wait for the FLASH_ STS.BUSY bit to change to' 0
A Read out all pages and verify.

22142 Main memory area programming

The main memory area can be programmed with 32 bits

wor &a iflh ash address will start programming once; Wri
the programming process (the FLASH_ STS.BUSY bit is'
wi || cause theh&€Pd&nd oofpatuse fulnash programming.

Main memory programming process:

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

>

Set the FLASH_CTRL.PG bit to '"1';

A Write the word to be programmed at the specified s
A Wait for the FLASH_ STS. BUSY bit to change to 'O0';
A Read the written address and verify the dat a.

Note: When the FLASH_STS.BUSY bit is "1', you canhnot

22143 Option byte erase and programming

The option byte areaomstpheogrammedodifkemertaly The n
bytes (4 bytes for write protection, 2 bytes for re:
data). After unlocking the FI aslhy, 2A%sodle fhast hawvr FL ASKEUY
register, and then set the FLASH_CTRL. OPTWE é&édt set
the FLASH CTRL. OPTPG bit to' 1 and then write the v

When programming the word in the -wptdoantyaet amani c
the high byte (the highowybete), tdrd cotmpdtememe pirfod
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 Unl etk FLASH_ _CTRL. OPTWE bit;
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A Set the FLASH CTRL.OPTER bit to "1°';

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

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

Option byte area programming process:

A Check the FLSAYSH i tSTtS. Bclonfirm that there are no ot
A Unlock the FLASH_ _CTRL. OPTWE bit;

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

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

2215 ECC function

The Flash module suppor-bisttader @CChlittuaerti @m a&aodréat i @

and decoding (error correction, Rardwadet elcfti @aamm)ear a
error bit is set and an interrupt is generated.

2.2.1.6 I nstruction prefetching

The instruction prefetch function of FIl ash modul e

prefetching, thefifnctirnctyi of &PdJc ctainorbe i mproved. T
configured to be enabled or disabled through the rec

2.2.1.7 Option byte

Option byte block is -wai nhéypusted-cctooofr,qrulfroag i romo d esaod t
watchdog configuration and reset options when the sy
all ocat ewdr iftoer arcecaeds s . They consist of byte wirth exado,
protection, 1 byte for configuration option, 2isbytes
The option byte block also contains the complement ¢
codes rmeadttomabically calculated by hardware when t|
Fl ash together, and used for verification when the c

By default, the option bytpag ollecdhkd. { palowaypsn/ eeadabl
bl ock, first unlock the Flash, vRhemeunlegal ntclee ( KEtYilo

KEY2 = OXCDEF&82ABH_ _ORTKalEnNd then write the option by
salepnce is wrong or the key value is wrong, a hes er|
next reset. I f it is necessary to set the |l ock norm

bit by softvwer egptdmd thlyare tcan be unlvalkead dDegr iversi t
FLASH OPTKEY.

After each system reset, the option byte data is r1ec
byte register (FLASH_@B/IKL ASH pWRP)Yy.wiAtth trheeadsame ti m
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data read out together wild.l be used to verify wheth
byte error flag (FLASH_OB. OBERR) wiclclurbse ¢ ehree rceotrerde.s |
byte is forced to OxFF. When the option byte and it
verification steps are skipped and verification s
Tab2d3®pti on byte 1ist
[ 31: 24] [23:16 [ 15: 8] [ 7: 0]
Addr ess Correspon Option Correspo Option
compl ement compl eme
OX1FFF_F80( nUSER USER nRDP1 RDP1
OX1FFF_F80/4 nDat al Dat al nDat a0 Dat a0
OX1FFF_F80§ n WRP 1 WRP 1 n WRPO WRP O
OX1FFF_F80C( n WRP 3 WRP 3 n WRP 2 WRP 2
OX1FFF_F81( - nRDP2 RDP2
A Read protection L1 level option byte: RDP1
E Protect the code stored in the flash memory:;
E When the correct value is written, it owi be
E The rods wlhtet her RDP1 is turned on or not can be
A User configuration options: USER
E USER[7:3] Reserved
E USER[2] nRST_STDBY configuration options, read through FLASH_OB [4]
0 Reset when entering standby mode
1 No reset occurs when entag standby mode
E USER[1] nRST_STOP, read through FLASH_OB[3]
0 Reset occurs when entering stop0O/stop2 mode
1 No reset occurs when entering stop0O/stop2 mode
E USER[0] WDG_SW configuration options, read through FLASH_OB [2]
0 Hardware watchdog
1 Software watctiog
A 2 bytes of user data: Dat ax
E Datal (stored in FLASH _OB[25:18])
E DataO (stored in FLASH_ OB [17:10]);
A Write protection option byte: WRPO ~ 3, which can
E WRPO: write pr dtsec thiiatmnr [eBf]p qpradgse st ® PageO [/ 1, ,
15;
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E WRP1: write pro3kcthion [od] pagrersedonds to Pagelb6
/" 31;
E WRP2: write prod4echiton] ©h pageespB@hdsotoePpgadsg
/I 47;
E WRP3: write pro2%%tiint onOpagersr d8ponds to Paged4
[/ “6blit [7] corresponds to Page62 [/ 255
A Read protection L2 level option byte: RDP2
E Add protectiomsfenofiddé¢p@iekbbd bescription of re
E Whether RDP2 is turned on or not can be determir
2.2.1.8 Wr i tet eat
Write protection can be configured for al | pages i
accidental write operations caused by program runhaw:
i s for PageOpagetGl,i sevaerbfasci cPpge®é2€25D5n wuoaget her ac
protection can be configured by setting WRPO ~ 3 in
is required for the tonfhageretifeatuel foaheat tebcabpetde d s
page, a protection error flag wil!/l be returned in tt}
The system memory block (16KB) in the system infor me
The sgemfimguration block (2KB) in the system inform
cannot be changed.
The option byte block (2KB) i n -acdref isgyusrtaebm e nof potrinoant il
The writef ptrioe ecptiiomnobyte block is achieved by writ
and after that, you can write the correct key value
option byte.
2.2.1.9 Read protection
The user «adte bien pfrloaercted from ill egal reading by s
ai med at protecting the access operation of main me
Read protection is setthe yoptoindn gluytien gb IRDPk .b yTterse @ nd i
be configured, as shown in the following Tabl e
Tab2d®ead protection configuration | i st
Read protect RDP1 nRDP1 nRDP2 RDP2
LA evel 0x A5 Ox5A RDP2! = 0xCC ||
L2 level 0x XX 0x XX 0x33 O0xCC
L1 |l evel Not the above three confi gy
A LO level
E In unprotected state, corresponding (RDP1 == 0x/
0x33);
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E The main mem@prity omr dgtandl ock can be read arbitr:
E The write protection property of each page can &

A L1 | evel

E The corre¢pRoDnPdli ng= ~0x(A5 & nRDP1 == 0x5A) && (RD
(RDP2 == 0xCOx3NRDOP2 ==

E Only the read operation of the main storage ar e:
is started from the main flash memory in non det
is all owed;

E Pages 0~1 ailg -pudeat €d a

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

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

E All functions of dioa®RAY tbdeuigmt d TAKGE SWDi nhd t h
or they can be -shaBSRAM fhoomugthed DAG/N $WD, whi ch
protection;

E When tpeoteddeadbypte i s rewritten to the uniprot ec

be automatically erased, and the process is as
automatic whole erasing ope@xkFRF,onwhibel aius ee g thiev a
in the protection state of L1 | evel)

Write the correct key value $Fe¢dSein OETKEYun!l oc
The bus initiates a command to erase the enti
Bus @xiAbet o read protection option byte;

Automatically erase al/l main storage areas ir
Automatically write OxA5 to read protection c

When the system is reset (such as software r
RDP value OxA5) will be reloaded into the sys

E The following access operations to the flash mer
Access main fl asim nseRMoM ys tfarram ebxueiclutt i on code

Access the main flash memory by JTAG, SWV (se
and boundary scanning;

A L2 |l evel: Except that SRAM boot disabled, debug mc
protection | éveéeledcdmmoteviee smdd e), ot her f edtiwreads a
by configuring another option byte, RDP2. No mat
(RDP2==0xCC & nRDP2==0x33), it is L2 | evel
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Tab2d5& | as hwrriettelper mi ssi on control tabl e
Boot mode Main Flash
protect Changing a Protectior
level Perform usern JTAG/ _ Level
Mian Flash System Memory SRAM
Access area SWD
Before 4KB of flash | Re aMt i-t| Re aMt -t ) Re aM i-t
] Re aM i-Hrea
main memory area Er asqg Er ase Er asd
After 4KB of flash Re aM i-tf Re an i-t ) Re aM i- ¢
] Re aM i-Hrea
main memory area Er asqg Er ase Er asd
Flash mairmemory
Allow Allow Allow Allow
area mass erase .
LO ChangetolLlorlL2is
level . . . allowed
) Re aM i-tf Re an -t ) Re aM i- ¢
Flash option byte are Re aM i-Hrea
Er asqg Er ase Er asd
Flash system memory ) ) ) )
prohi prohi| Re aM i-Brea prohi
area
Read and Read and ) Read and
SRAM (All) ) ) Read and write )
write write write
Before 4KB of flash )
) Prohi Readonly Readonly Readonly
main memory area
After 4KB of flash | Re ant i-t ) Re aM i-t
. Prohi Re an i-Hrea
main memory area Er asce Er asd
Flash main memor ;
I Allow Allow Allow Allow LOor L2 is allowed.
area mass erase
L1 When changed to LO,
level Rean i-tl Re anr i-t Re ant i- t| the main memory areg
Flash option byte are Erasd Erase Re aM i-Hrea Er as d isautomatically erasec
Flash system memory ) ) ) ]
Prohi Prohi Re aw tetrea Prohi
area
Read and Read and ) Read and
SRAM (All) ) ) Read and write )
write write write
L2 Before 4KB of flash No modification is
] JTAGI/SWD Readonly Readonly Readonly
level main memory area | interface is allowed.
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disabled. . .
After 4KB of flash ! Re and i ) Re and
) Re awd tetrea
main memory area er asc er as ¢
Flash main memory
Allow Allow Allow
area mass erase
Flash option byte are Readonly Readonly Readonly
Flash system memory ) ) )
Prohi| Re awtr tetrea Prohi
area
Read and ) Read and
SRAM (All) ) Read and write .
write write
Boot mode SRAM
protect Changing a Protectior
level Perform user Level
JTAG/SWD | Main Flash | System Memory SRAM
Before 4KB of flash | Re awd + § Re amr i { ) Re awd
_ Re awd tetrea
main memory area er as ¢ er asg er asg
After 4KB of flash Reaw | Re amr i { ) Re awd
] Re awd tetrea
main memory area er as ¢ er asg er asg
Flash main memory
Allow Allow Allow Allow
area mass erase .
LO ChangetoLlorlL2is
level allowed
. Reawt i § Re amd | 1 . Re avd i
Flashoption byte area| Re aw tetrea
er as g er asd er asd
Flash system memory ) ) ) ]
Prohi Prohi Re awd ietrea Prohi
area
Read and Read and ) Read and
SRAM (All) ) ) Read and write )
write write write
Before 4KB of flash . ) .
_ Pr ohi| Readonly Readonly Prohi| LOorL2is allowed.
L1 main memory area
level When changed to LO,
After 4KB of flash Prohi| Reaw ¢ { Re aw ietrea Pr o hi| the main memory areg
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main memory area er as¢ is automatically eraseq
Flash main memory
Allow Allow Allow Allow
area mass erase
) Reaw i f Re amd ) Re avd #
Flash option byte are{ Re aw tetrea
er as ¢ er asc er asg
Flash system memory ) ) ) )
Prohi Prohi Prohib Prohi
area
Read and Read and ) Read and
SRAM (All) . ) Read and write .
write write write
Before 4KB of flash
main memory area
After 4KB of flash
main memory area
Flash main memory
No modification is
L2 area mass erase
evel L2 protection level, cannot boot from SRAM allowed.
eve )
Flash option byte are JTAG/SWD is banned.
Flash system memory
area
SRAM (All)
Boot mode System Memory
protect Changing a Protectior
level Perform user Level
JTAG/SWD | Main Flash | System Memory SRAM
Access to are
Before 4KB of flash | Re awd + § Re amr i { ) Re aw
_ Re anmd tetrea
main memory area er as ¢ er asg er asg .
LO Changeto Ll orlL2is
level allowed
After 4KB of flash Reaw i | Re awd i { ) Re awd i f
) Re awd ietrea
main memory area er as ¢ er asg er asg
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Flash mairmemory
Allow Allow Allow Allow
area mass erase
) Reaw i | Re awd i { ) Re avd #
Flash option byte are{ Re aw tetrea
er as ¢ er as ¢ er as g
Flash system memory ) ) ) )
Prohi Prohi| Re awt ietrea Prohi
area
Read and Read and . Read and
SRAM (All) ) ) Read and write )
write write write
Before 4KB of flash ]
) Prohi Readonly Readonly Readonly
main memory area
After 4KB of flash | Re am i { ) Re avd
. Prohi Re awd ietrea
main memory area er as¢ er as g
Flash main memor ;
Y Allow Allow Allow Allow LO or L2 s allowed.
area mass erase
L1 When changed to LO,
level _ Reaw i f Re awd i , Re ant i { the main memory are:
Flash option byte are oras et asd Re aw tetrea or as 4 isautomatically erased
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 awr 1 ) Re aw
] Re anmd tetrea
main memory area er as¢ er as ¢
Flash main memory JTAGISWD e
L2 Allow Allow Allow No modification
area mass erase i i
level interface is allowed
disabled.
Flash option byte are Readonly Readonly Readonly
Flash system memory ) ) ]
Prohi Re aw tetrea Prohi
area
SRAM (All) Read and Read and write Read and
48687

NSING Technologies Pte. Ltd.

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

s g



2\
" v NSING
4 nsi.ec®m. sg
write write
Note: 1. Erase here refers to flash page erase.

222 i Cache

n order to achieve higher system performaspeeda@PUn

and t-hpetdwFmpsbveéeothe instruction execution efficie
buffer, the CPU will be able to work at a higher fr
instruction buffer, thw tGPWtc amrelamabt ainmd trhee liiese rzea toi
current instruction seguence, instruction preddetam -
the Cache wil!/l be backfill edoarmsd oup cdagt ed.l yAd darng iumgpl
in the Cache.

The main features of the instruction buffer are as f

A 8KB i f&ache

A Support connection mode: 4WAY
2.2.2.1 Software interface

A Enabl e

E Provide configurationifCach®&bétearéi mbtehabt bekdps:
(see the FLASH_AC. I CAHEN bit).

A Reset

E Provide softw@aehtertcdaear WwWhichi Bagsheltd oismidt | &Rtee
switching cannot be switched at AHEN,satmeenmn i mrei t
FLASH_ AC. | CAHRST, and then turn on FLASH_AC. | CAF

A Lock
E Cache |l ocking mechanism is supported, and the so
way. When all the ways are | ockbd, cabhbenefAfsdat at
the cache, the |l ock state is automatically <clear
A Additional remarks

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

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

FLASH_CAHR. LOCKSTRT and FLASH_CAHR.LOCKSTOP are thi
corresponding mode CQCaactke iresmecdti vellye BREASH_CAHR r «
the reset value. See2.fo.r2CdxtiBei.llod ki maggge met hod of
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2223 Operating process
22231 i1 Cache enable and disabl e

Users can turn on and switch off i Cache at any ti me
area and other memory areas, the i Cdche mdstarteda, clod
instruction acquisition error wild/l occur.

22232 i Cache data refresh

The i Cache is designed as instruction cache. Whenn th
jumps between t he manemomemarrye asr,e a@ haen d odtthvearr e must
to 1 to clear the data in the instruction cache.

Note: FLASH AC. | CAHR8Tbbtt aedaiwrrtéeurns to 0O when
22233 i Cache |l ocking
The software controls ltdhhek FLABH CadpiRaredlivswtesedocod

efficiency of code execution. iCache module hase four
cache. When wusing a single channelt,chyou nhuessts etnhsaunr et
channel . Ot herwise need to use more channels to | at
foll owing control flow:

1. Set FLASH CAHR.LOCKSTRT[O] to 1;

2. Execute function 1 tha® tereescode bamdwrtk edf | hurdt
the size of a single channel);

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

5. Execute function 2 that needsunhd be foonkedonn2ch
the size of a single channel);

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

Attention: 1. when t he channel i s | at cheMdi r stthes ert
FLASH CAGHKRSTRT t hen set FLASH CAHR. LOCKSTOP;

2. The order of channel | atch must be 0~3, other wi s
223 SRAM
SRAM is mainly wused for code operation to store va

ma x i mu ni tcya piasc 128 KB.
SRAM suppwrittse reade svo raf almydt evorhdal f

SRAM supports code running (supports access of SBus
SRAM. The maxi mum address range of SRAM is 0x2000 O0C

SRAMata cannot be retained in Stop2, Standby and VBA
can be retained normally.
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The main features are as foll ows:

A The maximum capacity is 128KB in total

A Support -woytdd /woaldf readi ng and writing

A 1/ 3/ DMA1/ MDA2 can be accessed.

A 1/ D BUS can run programs at full speed from Remap

224 R-SRAMRet enti dn SRAM

RSRAM is also mainly used for code operation, storin
a total capabus yaodsRAMBahdRERAM are connected conti
andSHRAM can be treated as a piece of SRAMSRAM Nohed n
corresponds to the bus start addgedssobddx@OdD2r &0
0000~0X20BRAMWMFBR.ppPOrts read and write access of byt
SBus, DMA1, DMA2.

Because the BRAMaddreesosntafnuRusly connect edoded sSRANM,
capacity of SRAM available for effective use iIRs diff
SRAM are different.

RSRAM supports Retention, which can retain dathatin \
retain); other working modes (RUN/SLEEP/ STOPO/ STOP2
contr ol and manage its Retention

Tab266RAM Capacity Configuration Tabl e

SRAMcapaci |RSRAMapac| SRAM bus address range R-S R A Mus address range

64KB 16 KB 0x2000 0000~0x20|0x2001 0000~0x200

128KB 16 KB 0x2000 0000~0x20|0x2002 0000~0x200

The main fSRAMr raerse oafs R ol | ows:

A The total c@pppmawist p dib&K8B8k and neelys to be initia
A Byte/halfword/word read and write

A SBu/'sDMA1/ DMA2 can be accessed

A The bus start address is continuously connected tc
A The bus start address changes with the main memory
A Retention is possible, data still needs to he)reta

225 FLASH register description

These peripheral registers must be operated as words:s
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2251 FLASH

register overview

Tab27€ LASH rcewdrsvtieaw

oe| regser | @ |8[2[8|5[8]8|s]c]8]x]c]a]a]s]a]e]z]a]n]a]a]o]o| ][] ] ]~] ]
| oW >
gle|s|slg]| ©
FLASH_AC ZZ|E|E|2 i
000h Reserved 8} é rlx 2 E
©
Reset Value 0|0 |1 1 0 ‘ 0 ‘O
FLASH_KEY FKEY
004h
Reset Value 0‘0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘O‘O‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0 O‘O‘O‘O‘O‘O‘O‘O
FLASH_OPTKEY OPTKEY
008h
Reset Value 0‘0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘O‘O‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0 0 0 0 0 0 0 0|0
a4 @ ['4
@ @ a4
Tle|a fle|c = by
FLASH_STS [®) LI>J 8 & g g & a3
00Ch Reserved Q| $|&|a g @
Reset Value o|jofofjo|JOfO]O]|O
m
Elw|(M|lw|lw|g o
3 T o|lElElz|d|g|E|D Elelelelo
FLASH_CTRL > m % x g E ala '<_( E E > g Ié_J O
010h o Ola|y|G|6|3|2|w|c|c]|g
Q w Q
("4 @
Reset Value ofof|o|loflo|o|l1]o|o]|o ofo]o
FLASH_ADD FADD
014h
Reset Value o‘olololo‘o‘o‘o‘o‘o‘o‘o‘o‘o‘o‘o‘o‘o‘o‘o‘o‘o‘o‘o‘olo‘olo‘olololo
018h Reserved
> a
@lc
£ - - o 3 812zlz|a
@ B g 5 g Llo|2e|e
FLASH OB | & s < @ p ey e
01Ch 2 & e e 2 h|g|S|&|O
] x| &
@ c
Reset Value 0 1‘1‘1‘1‘1‘1‘1‘1 1‘1‘1‘1‘1‘1‘1‘1 1‘1‘1‘1‘1 1 1 1 0|0
FLASH_WRP WRPT
020h
Reset Value 1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1 1‘1‘1‘1‘1‘1 1‘1 1‘1‘1‘1‘1‘1
3 z 3 2
FLASH_ECC e 8 s 3
024h > 2 2 ]
& &
Reset Value o‘o‘o‘o‘o‘o olo‘olololo
028h Reserved
Z Z
a a
el 14 ° 44
FLASH_RDN g I g <
02Ch o 2 2 2
2 m 3 T
Reset Value o‘o‘o‘o‘o‘o‘o‘o‘o oo‘o‘o‘o o‘o‘o‘o
© o
3 % %
FLASH_CAH g ¥ X
030h § 3 3
o - -
Reset Value 0‘0‘0‘0 0‘0‘0‘0
2252 FLASH control and status register
See for abbreviati @nsgecitni one.gi ster descriptions
22521The FLASH access control regi ster (FLASH_
Address offset 0x00
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Reset value: 0O0x0000 0030

31 16
Reserved
15 8 7 6 5 4 3 2 0
Reserved ICAHEN [ICAHRST|PRFTBFS|PRFTBFE| Reserved LATENCY
™w w T ™w ™w
Bit Fi gName Description
31:8 Reserved Reserved, t he meisrettaivrmd du.e mu st be
7 | CAHEN i Cache enabl e
0: turn off i Cache;
1: enabl e i Cache.
6 | CAHRST i Cache reset
0: writing 'O is invalid;
1: write "1°' to reset.
5 PRFTBFS Prefetch buffer status
This bit indicates the status of t
0: The burfdfeet dls cl osed;
1: The prefetch buffer is open.
4 PRFTBFE Prefetch buffer enabl e
0: Close the prefetch buffer;
1: Enable prefetch buffer.
3 Reserved Reserved, the reset value must be
2:0 LATENCY ti me del ay
These bits repYs8€eKt(shetemtcéclobook)
access time.
000: zero period delay, when 0 < S
001: one cycle delay, when 32MHz <
010: two cycle delay, when 64MHz <
011: three cycle del ay,8MiHrzen 96 MHz
011: three cycle delay, when 128MH
Ot her values: reserved

22522The FLASH key register (FLASH_KEY)
Address offset: 0x04

Reset WXIXXe X XXX
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31 16

FKEY[31:16]

w

15 0

FKEY[15:0]
Bit Fi gName Description
31:0 FKEY Used to unlock the FLASH_CTRL. LOCK

22523The FLOWSIKKEY register (FLASH_OPTKEY)
Address offset: 0x08
Reset WYW&aNXXe XXXX

31 16
OPTKEY[31:16]

15 " 0
OPTKEY([15:0]

Bit Fi gName Description

31:0 OPTKEY Used to unlock the FLASH_CTRL. OPTW

22524The FLASH status register (FLASH_STS)
Address offset: Ox0C
Reset val ue: Ox0000 0O0OO0O

31 16
I I I I I I I Reselrved I I I I I I I
15 8 7 6 5 4 3 2 1 0
I I I Reselrved I I I ECCERR| EVERR | EOP |WRPERR| PVERR | PGERR |Reserved | BUSY
I I I I I I I rewl  rewl  rewl  rewl  rewl e wl r
Bit Fi gName Description
31: 8 Reserved Reserved, the reset value must be
7 ECCERR ECC error
Read FLASH error, hardware set thi
6 EVERR Erase check error
When the page is eraseedoandthéehahn
to " 1", and writing "1°' can cl ear
5 EOP End of operation
When the flash operation (progr amn
this bit to "1°', and writing "1° c
Not e: uEwvceersys fsu l programming or era
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Bit Fi gName Description
WRPERR Write protection error
When trying tprptegtamh &l wshtaddr ¢
to '"1', and writing °"1°' can cl ear

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

2 PGERR Programming error
When trying to program an address
har dwaries sbeitts ttoh ' 1' , and writing
Not e: Before programming, the FLAS

Reserved Reserved, the reset value must be

0 BUSY Busy
This bit indicates that @& efgliaamh magp
operation, this bit is set to nhds;
an error occurs.

22525The FLASH control register (FLASH_ CTRL)

Address offset 0x10

Reset value: 0x0000 0080

31 16

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

\ — — — — — — — — — — — — —

Bit Fi gName Description

31:14 Reserved Reserved, the reset value must be

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

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

12 EOPI TE Al'l ow operation completion interru
This bit allows an interrupt to be
becomes ' 1°
0: interrupt generation is prohibi
1: interrupt generation is all owed

11 FERRI TE Erase/ Program Verify Error I nterru
Ths bit allows an interrupt to be
FLASH_STS. EVERR/PVERR bit goes to
0: Interrupt generation is prohibi
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Na me Description

1: Enable interrupt generation.

ERRI TE Error status interrupt all owed

This bit allows an i nRleasrhupetr rtoor boe
FLASH_STS. PGERR/ FLASH_STS. WRPERR
0: interrupt generation is prohibi

1: interrupt generation is allowed

OPTWE Al l ow write option byte

When this bit is "1', the optitbe b
correct key sequence is written in
v

Software can clear this bit.

SMPSEL FIl ash programming mode options

0: SMP1 mode. Before programming,
where thea ngradgrdmmated, and check
not been erased, the programming o
FLASH_STS. PGERR warning bit wild.l b
1: SMP2 mode. Before programminge
address where the programming is |
directly start programming. | f the
data before, only the same data ca
SMP2 mode,t hogd hdkeatwda sceannot be guar a

LOCK Lock

You can only write "1'. When this
After detecting the correct unlock
After an unkockesgfaperation, this

next system reset.

START Start
When this bit is "1', an erase epe
"1l' by software FalnADSHc |RTES ¥ db ¢ o0 M®s
OPTER Erase option bytes.
0: Di sabl e option bytes erase mode
Enable option bytes erase mode.
OPTPG Program option bytes.

able option bytes program mo

a
s

Enable option bytes program mod
%

Reserved Reser ed, the reset val ue must be
ME R Mass erase.
0 : di sable mass erase mode;

enabl e mass erase mode.
PER Page e

di sable page erase mode;

ras

D

enabl e page erase mode
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Bit Fi gName Description
0 PG Progr am.

0: disable program mode;

1: enable program mode.

Note: Pl ease2.rZ2fféerrd4d proo gsrecmtmiong and erasing.

22526The FLASH address register (FLASH_ADD)

Address offset O0x14

Reset value: 0x0000 00O0O

31 16
FADDI[31:16]

15 " 0
FADDI[15:0]

Bit Fi gName Description

31:0 FADD Fl ash address

Sel ect t hbee apdrdorgersasmnteod when progr arn

erased when page erasing.

Not e When the FLASH_STS. BUSY bit
225270ption byte register (FLASH_ OB)
Address offset O0x1C
Reset value: OX03FF FFFC

31 30 26 25 18 17 16
RDPRT2 Reserved Datal DateD
r r r
15 10 9 5 4 3 2 1 0
Dated Not_Used IRST | Rl |WDG_Sw RDPRTL| OBERR
r r r r r r r
Bit Fi gName Description
31 RDPRT?2 Read protection L2 |l evel protecti o

0: Read protection L2 | evel is not

1: Read protection L2 |l evel is end

Note: Thi-eanlbyt is read
30: 26 Reserved Reserved, the reset value must be
25:18 Datal[ 7: 0] Dat al

Note: Thi-enlbyt is read
17:10 Dat aO[ 7: 0] Dat a0

Note: Thi-enlbyt is read
9:5 Reserved Not used, the hardware remains at 1.
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Bit Fi gName Description

4 nNnRST_STDBY Enter Standby mode reset configur 4
0: Reset i mmediately after enterin
1: No r easfettero cecnutresri ng Standby mod
Note: Thi-enlbyt is read

3 nNRST_STOP EntSelrOP 0/ SioQ@R2 reset configuration.
0: Reset occurs i BmMmOPOd (Sed@e2aft er
1: No reset occUTGPO/fINeQ@R2Z Nt ering
Note: Thi-enlbyt is read

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

1 RDPRT1 Read protection L1 |l evel protecti o
0: Read protection L1 | evel is not
1: read protection L1 | evel i's enad
Not e: Trhaamalby.t i s

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

22528Write protection register (FLASH_ WRP)

Address offset 0x20

Reset value: OxFFFF FFFF

31 16

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

Bit Fi gName Description

31:0 WRPT Write protect
This register contains the write.p
0: write protection takes effect;
1: Write protection is invalid.
Note: Thesenbiyt.ts are read

22529ECQ egi FtLAISH_ECC
Addr es 9 x®2f4f s et

Reset Ox®I00®: 0000
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31 16
Reserved
15 14 13 8 7 6 5 0

Reserved ECCHW Reserved ECCLW
Bit Fi gName Description
31:14 Reserved Reserved, the reset value must be
13:8 ECCHW After writi nbgi ta FMoarsdh taod dar €3s2s , -btih e
val ue.
Reserved Reserved, the reset value must be
: 0 ECCLW Af ter writi nbgi ta BMoarsdh taod dar e3s2s ,-bt h e
val ue.
22521RDN register (FLASH_RDN)
Addr es's0O2IC€set
Reset' vxadule0 0000
31 25 24 16
Reserved FLASH_RDNI1
15 9 8 ' 0
Reserved FLASH_RDNO
T
Bit Fi gName Description
31:25 Reseed Reserved, the reset value must be
24:16 FLASH_RDN1 The address of Flash redundant bl o
15: 9 Reserved Reserved, the reset val ue must be
8:0 FLASH_ RDNO The address of Flash redundant bl o
22521CAHR r e(@FIlsA®H_CAHR)
Address offset 0x30
Reset value: 0x0000 OOOO
31 16
Reserved
15 8 7 4 3 0
Reserved LOCKSTOP LOCKSTRT
Bit Fi g Name Description
31: 8 Reserved Reserved, the reset val ue must be
7: 4 LOCKSTOP] 3: i Cache |l ock stop (see f2.r2.d2Ct8Bxil8ee d
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Bit Fi Na me Description
Chapter).
0: disabl e
1: enabl e
3:0 LOCKSTRT[ 3:0|i Cache | ock start.
0: disabl e
1: enabl e
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3 Power control (PWR)

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

RUNMSLEEBTORBTO®R3TANDBY and VBAT mode.

311 Power supply

O MCU working voltage (VDD) is 1.8V~3.6V. |t mainly

VDDA) . For det aFiilgtpepiwermasseuppelferblteck diagr am. I n

di fferent power domains, some power domains wi
domains wil |l be intrhhidsceéadcumenhntater chapters of

(@]}

Vppdomain: The voltage input range is 1.8V-~-3.6YV,
most digital peripheral interfaces power supply.

VBAT domain: The input voltage range is 1.8V~3.6
(PC13, PC14, PC15) ports. When VDD is powered d
VDD to VBAT.

VDDA domai n: voltage input range is 1.8V~3.6V,
peripherals powered.

BKR and MR atra&ge ntegwladt omd t hat can provide power
VDD and VBAT are generally powered directly from t
contents of the backup area, wenrd sVuDpDp liys spyoswteernesd bl

battery is required, then VBAT must be connected d
MR
MR is the internal main power controller, mainly
has two modes, nor mal mobde powdedl omop®wies wmede, f

reduce power consumption.

When the MR enters a | ow power mod e, the CPU
PWR_CTRL.PDS bit should be set to 0 and the PWR
enters the nor mal mode, the PWR_CTRL.PDS bit nee
0.

B KR
BKR is an internal backup domain power controlll
STOP2 mode, the CPU statseuppl mas ngawaere dt @ ntdh e ddlii
| OM and EXTI. When the CPU enters deep sleep, tFt
ti me.
The main modules of the digital backup area inc
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PC158RMR RTC, BKR and RCC_BDCTRL registers. Whe
into a deep sleep state. When SW1 switches the
been powered down at this ti me.

When reset, SW1 wi lyl ssywitteorh ttoh & hpeo weDrD spwpamelr s uppl
and VBAT modes, the internal voltage regul ator BKF

During the VDD rising phase or when PDR is det e
connectedTtarehe VB

During startup, if VDD is settling quickly and
through the internal di ode connection. I f the p
support this injecytiremr omfmecnudrerde ntto. aldtd ias | sotwr ovrod It

and the VBAT pin.

I f there is no external battery in the applicatio
100nF ceramic capacitor. I n RUN] sShbeEwRre8TORO VDD
connected to VDD), the following functions are ave

PC14 and PCl1l5 can be used for common | O ports or

PC13 can be used for common | O port, TAMPER pin,
out put

Noti ce:

De to the fact that the current flowing through S

| O output modes of PAO_ WAKUP, PC13 to PC1l5 are | im
out put speed is 2MHmnot nbadditven,byheser ¢ ®©Os, cfhor
The current of SW2 wi l |l be maintained at 3mA or I

consume current.
When VBAT supplies power to the baeWHuptathbhas t hmef
PC14 and PC15 can only be used for LSE pins.

PC13 is used for TAMPER pum,ouWwtTplutal arm or period
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Fi g3#¥Pecower supply block diagram
VDDA domain
(VSSAVREF  X— Analog Peripherals
(1.8V~VDDAWREF+ [X]
HSERC8M PLL
(VDD)VDDA  [—
(VS9VSSA DK—— POR PDR PVD
VDD domain
Flash
GPIOs
vss [—— cPU
SRAM
vDD [X MR {
Digital Peripherals
®
VBAT domain
1 BKR BK Register
) RCC BDCTRL register
vBAT X 0°°
SWL GPIO | RTC |
(PC13,PC14,PC15) | RSRAN |
LSE | IWDG
| PWR |
LSl
l\o—
SWBo— oo |
SW2

312 Power supply supervisor

3121 Powemr esret (POR) and power down reset (PDR)
Powem resetpdWwWOR)eawnl ( PDR) circuits are integrated

voltage of 1. 8YV. No external reset circuit ieshoédgui

( Yor/por t he chip wildl remain in reset state.

For more information on switching power supply rese
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rel evant data sheet.

Fi g&#2Waverfms ofonpowsrt-dawd peser

A VDD/VDDA

POR(rising edgg

: 40mV hysteresis
______ - — -2
I |
| |
| I o
- Tetmporlzatlon
RSTTEMPO

RESET

3122 Programmabl e voltage detector (PVD)

The PVD can be used to monitor the VDD/ VDDA power
PWR_CTRL. PRS[2:0] bits of the power supply control r

The PWRSTSRPVDO fl ag i ¥DDAs¥ODsA ca bionvdei/chaetleowi ft he PVD v«
event is internally connected to the interrupth Iine
enabled in the exependlngnbarthetrirepgngtétal | Dagr epige
line 16, a PVD i nYkRD/r\VulA Wwisl Ibed oaovu t hvebh BPANVDDIDIAs e e s a b o o
the PVD threshol d. For exampleenthishtiedbwnet aahsbe

Not:i cMCU PVD threshold needs to be configured with t
to the registers PWR_CTRL. MSB and PWR_@TRL .PP/RDS [t2h: rOg]s
configuration.
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Fi g#3PeVvD threshold waveform

A vDD/VDDA

100mVv

PVD threshold hysteresis

>
PVD output
3123 Brown_ ouUBOReset
BOR i s -ddowmoweeset controller built into the device,
device wild!l remain in reset state.
32Power modes
Overall MCU has 6 power modes: RUN, SLEEP, STOPO, STOP2
performance and power consumption. A summary of MCU
Tab3tl®ower modes
Mo d e Condi tion Enter Exit
RUN CPU boot Power on, sys|Enter sl eep, ST
Peripher al configur|power-upake standby and VBA
1" SCB_SCR.SLEEPDEEP
0 wake:

1) If entered via WFI oset
SCB_SCR.SLEEPONEXIT =1,
any NVIC interrupt can exit

SCB_SCR.SLEEPONEXIT =
CPU goes to sleep mode and the kernel | 0O,
stops. With all peripherals configured, the | WFI/WFE )
SLEEP o . 2) If entered via WFE or set
voltageregulator is still running. Any 2" SCB_SCR.SLEEPDEEP

SCB_SCR.SEVONPEND=1, any|

interrupt and event can wake up the CPU | 0, SCB_SCR.SLEEPONEXIT| ) ] )
peripheral interrupt can exit;

=1,
SCB_SCR.SEVONPEND=0, the

No interrupt waiting, CPU ) ) )
external interrupt line exits

returns from ISR

S T OP!0 | CPU deep sleep mode: WFi WFE wake:
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Mo d e Condition Enter Exit

Peripheral clocks, all digit blocks and
voltage regulators are still running.
HSE/HSI/PLL is turned off.

LSE/LSI, RTC or other peripherals can be
configured to wake up.

All SRAM data retention, all IO ports,
IWDG and RTC can be used to wake up th
CPU.

After waking up, HSI is turrebon, and the
code starts from where it hangs.

1" SCB_SCR.SLEEPDEEP
I PWR_CTPRSE .0

2 P WR _ CTLR$=0/1
Select the main voltage
regulator operating mode

1) If entered by WFI, any from
external interrupt/event line
(NVIC enabled), it can bexternal
interrupt or internal peripheral

2) If entered by WFE,
SCB_SCR.SEVONPEND=0, any|
event line from external

3) If entered by WFE,
SCB_SCR.SEVONPEND=1, any|
interrupt from external or internal

peripheral

STOP2

CPU deep sleep mode:

CPU registers armaintained, and all core
digital logic areas are powered off.

The main voltage regulator (MR) is turned
off and the HSE/HSI/PLL is turned off.
LSE/LSI configurable,

GPIO is maintained, and peripheral 10
multiplexing is not maintained. 16KB-R
SRAM data réention, other SRAM and
register data are lost.

84B BK register retention.

GPIOs and EXTI are enabled.

WFI/WFE

1" SCB_SCR.SLEEPDEEP
1

2" PWR_CTRL2.STOP2S =]

wake:

1) If entered by WFI, any from
external interrupt/event line
(NVIC enabled), it can bexternal
interrupt or internal peripheral

2) If entered by WFE,
SCB_SCR.SEVONPEND=0, any|
event line from external

3) If entered by WFE,
SCB_SCR.SEVONPEND=1, any
interrupt from external or internal

peripheral

STANDE

The main voltage regulator is turneff and
the HSE/HSI/PLL is turned off.

LSE/LSI is configurable.

16KB bytes of RSRAM retention,
configured through
PWR_CTRL2.SR2STBRET. Other SRAM
and register data are lost.

Except for the following
NRST/PA0_WKUP/PC1IAMPER/PC14
OSC32_IN/PC180SC32_OUTpther I0s
are high impedance.

The 84byte BK register data retention,
IWDG, RTC/PAOWKUP/NRST/TAMPER
can wake up the CPU.

WFI/WFE

1" SCB_SCR.SLEEPDEEP
1

interrupt/event

2 PWR_ CTPRS&=1

WKUP high leve] RTC alarm
high level NRST reset, IWDG

reset

VBAT

CPU off, all peripherals off, main voltage
regulator off, LSE/LSI configurable,
HSE/HSI/PLL off. Except for NRST/PC13
TAMPER/PC140SC32_IN/PC15

OSC32_O0UT, most 10O ports are in high

VDD disable

VDD enable
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Mo d e Condition Enter Exit

impedance state.

Not e:
1. STOPO mode;uptalie ecodveakean continue running from the

2.l n STOP2 mode, after waking upSRADM earheaa pc aann d egluares
from the stopped positiofmpnianédltihkzedpati pheésalts meee

The rguremiarbl e conditions of different modules in diff
tabl e:

Tab328l ocks rdhning state

Stop 0 Stop 2 Standby
Peripheral Run SLEEP Wa k e u Wa k e u Wa k e ul VBAT
- capahb - capab - capab
MR Y Y @ - OFF - OFF - OFF
BKR Y Y Y - Y - Y - Y
POR Y Y Y - Y - Y Y
PDR \% Y Y - Y - Y v .
PVD 0] 0] 0] O 0] @) - - -
BKPOR/PDR Y Y Y - Y - Y - Y

HCLK HCLK

CPU Y - - OFF - OFF
- o - o -
Flash o o] @ - OFF - OFF - OFF
SRAM Y Y Y - OFF - OFF - OFF
R-SRAM Y o] Y - o] - o] - o)
Backup
. Y Y Y - Y - Y - Y
Registers
DMA o o] - - - - - ; ;
HSI o) o] OFF - OFF - OFF - OFF
HSE o) o] OFF - OFF - OFF - OFF
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Stop 0 Stop 2 Standby
Peripheral Run SLEEP Wa k e u Wakeu Wa k e u| VBAT
- capab - capab - capab
LSI o} o o - o - o - o]
LSE 0] 0] 0] - 0] - (0] - (0]
CSS 0] (0] - - - - - - -
RTC / Auto
wakeup o o o (¢} o ] o O O
Number of
RTC Tamper 1 1 1 O 1 @) 1 (0] 1
pins
USART1/2/3 o) O - - - - - - -
UARTA4/5/6/7 o) O - - - - - - -
12C1/2/3/4 0] (0] - - - - - - -
SPI11/2/3 0] (0] - - - - - - -
CAN1/2 0] (0] - - - - - - -
uSB 0] (0] - - - - - - -
QSPI 0] (0] - - - - - - -
SDMMC 0] (0] - - - - - - -
ADC o) O - - - - - - -
DAC o) 6] - - - - - - -
DVP 0] 0] - - - - - - -
Tempsensor 0] 0] - - - - - - -
TIMx 0] 0] - - - - - - -
IWDG o o o ¢} o ] o O -
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Stop 0 Stop 2 Standby
Peripheral Run SLEEP Wak e u Wak e u Wa k e u| VBAT
capahb - capab - capab
WWDG @] o - - - - -
SysTick (@) (0] - - - - -
SAC 0] 0] - - - - -
RNG O (0] - - - - -
CRC O o - - - - -
GPIOs o) O O (0] O o Y 2pins
Note:

1. Y means Yes (enable), -mO@amegansyv ®pitdonOFBpmeansal ¢ os
2. 2pins represent 2 wakeup | Os, PAO_WKUP and NRST

3. MR imorimaloea | ow power mode
4

FLASH is in sleep (Flash itself) mode.

321 SLEEP mode

The CPU stops and all peripher aWsF i marl as d(i snwge lp eas pN\elr
can run and wake up the CPU nwhSelng Baen, manltlerir/u tpionrs env
state/function as in RUN mode.

3211 Ent er SLEEP mode

Enter SLEEP mo d e by executing WF | (wait for i nte
SCB_SCR. SLEEPDEEP = 0. Depending on tolpea i 0B F OR. SSLLEE
entry:
A SLE®mPW: I f SCB_SCR. SLEEPONEXI T = 0, then WFI or W
the system enters sleep mode i mmedi atel y.
A SLEBMNEXI T: I f SCB_SCR. SLEEPONEXI T = 1, t heexsiytsitnegm
from the | owest priority | SR.
I n SLEEP mode, al | I/ O pins maintain the same state]/
3212 Exit SLEEP mode
I f  WFI instruction is used to enter the SLEEP mode,
mode.
69687

NSING Technologies Pte. Ltd.

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



o™

P NSING

< nsi.ec®m. sg
| f tFhEe iWMstruction is used to enter the SLEEP mode,
event ocoapreveWalkecan be generated in the foll owing

A Enable an interrupt in the peripherBl SERBNSEVONPEYD

When MCU wakes up by WFE, the peripheral interrupt
suspend bit (in NVIC interrupt clear suspend regi s
A Configure an external or inUewalés EXg)] ieveins modert
peripheral interrupt suspend bit and the peripher.
clear suspend register) because the suspepmrdovbiidie sc
the showtpegti mgalbecause there is no time spent on |

322 STOPO mode

STOPO mode i s #Was aelceepn sCeretpexmde combined with peri
voltage regul ator coarn |boew cpoorwfeirg untoedde .i nl nn oSSTNBP0 mo d e ,
core domain are disabled, suSRABsafdLal HSIi eginslt ¢ddIISEc 0

I n STOPO mode, all I/ O pins maintain the same state

3221 Ent er B0 PO

When entering STOPO mode, the main difference is to
di fference is that MR can run in nor mal mode or | ow
PWR_CTRL.LPS = 1, MR runs in | ow power mode

When PWR_CTRL.LPS = 0, MR operates in normal mode.

I n STOPO mode, all I/ O pins maintain the same state
I f a FLASH operation is in progress, the time to er

compl et ed.

| &n access to the APB area is in progress, the ti me
compl et e.

I n STOPO mode, the following characteristics can be
A Independent waTthceh diorgd e(plewid@)n:it wat chdog wi |l be ac
written by software or operated by hardware. Once

generated.

A RTC: can be turned on by register RCC_BDCTRL. RTCEN
A

I nt RiChaolscill ator (LSI RC): can be turned on by re
A External 32.768kHz crystal oscillator (LSE OSC): ¢
ADC or DAC can also consume power in STOROembdg, SAC
mode.

Note: | f the application needs to disable the extel

RCC_CTRL. HSEEN bit and then switch the system cl ock
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enabl edewheg ehbp mode and the external clock (exte
(CSS) feature must be enabled to detect any external
mode .

3222 Exit STOPO mode

When an iwakaeprependris generated to exit STOPO mode,
system cl ock.

When the voltage regulator is operating in | ow power
from STOPO mode. Il nalSTO®PHulmader tHhei nnbher mal mode, W
but the corresponding power consumption wil!/ i ncreas

323 STOP2 mode

STOP2 mode i s bisFed eermp Gdretegpx Enod e, al | core digital
vol tager reMR) ate turned off and the HSE/HSI/PLL is
configurable, GPI O retention, peri {BiRArnddehtiod Cominét i PRA
and register data arerleadstnt i &4 .b\yGtPd Oso fanla EXITH reer@ibs

3.23.1 Ent er STOP2 mode

To enter STOP2 mo d e, shoul d be configured: SCB_SC
PWR_ _CTRL. PDS = 0, PWR_CTRL.LPS = 0.
I n STOP2 mode, if FLASH is being odelraayted ,unthiel ttihmee

is completed.

I f the access to the APB area is in progress, the ti
is completed.

I n STOP2 mode, the following peripherals are avail at
A IlndependenWD®3t opddo@n@ll : Once enabled, it wild.l k ee
A RTC optional: 1t can be turned on by RCC_BDCTRL. RT
A Internal RC oscillator (LSI RC) optional: It can

A External 32.768KHBEcOBEL)aloposoinlal atdt can be turne
Note: I f you want to keep data (global var iSRAIMes, st
3232 Exit STOP2 mode

When the STOP2 mode is exiwalebyvgeganer dthiendSdn RiChtoer
the system clock, and the code execution will contir

NotAwoi d exiting within 100us after entering STOP2 m

324 STANDBY mode

STANDBY mode -M4 laa oSl teBespEprao cdeo.r eTlomain is completel
region is open to supply power to BKR.
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3241 Enter STANDBY mode

When entering STANDBY mode. The main difference is t
I n STANDBY mode, all | / ©xpeps NBB&A] nPAO gWKWUMRp eRIGINT eT,

I f an operation is in progress on FLASH, the time to
is complete.

If an access to the APB area i s i n dperloagyreeds sun ttihle tthie
is complete.

I n STANDBY mode, the following features ican be selec
A Ilndependent Watchdog (!l WDG) optional: Once enabl ed
A RTC opttooah:be turned on by RCC_BDCTRL. RTCEN.

A Internal RC oscillator (LSI RC) optional: 1t can &
A External 32.768kHz crystal oscillator (LSE OSC) oy

A RSRAM data redamtbhentumwhéadhon by register PWR_CTRL
3242 Exi t STANDBY mode

MCU exits STANDBY mode when an ehighlevelmfal t it @ sWK High NRIiSIT,
levelof the RTC alarm event occurs. CENRcespitS)f,oraltlhea ema v
after waking up from STANDBY state.

After waking up from STANDBY mode, code execution i
vector, etc.). The PWR_CTRLSTS. SBF BBMtmesdd.l ag indic

325 VBAT mode

I n VBAT mode the CPU is turned off, al | peripherals
LSE/ LSI i s configurabl e, and t he HSE/ HAIMPERIL-PCE4 t
OSC32 | OSE@R25 OUTO mosts are in high impedance state
In VBAT mode, depending on the configuration before
A RTC optional: 1t can be turned on by RCC_BDCTRL. RT
A Ilnternal RC oscillatadrur(nlelll oRC)byo RtCiCo rCarlR:L SITtS . d.&n EL
A External 32.768kHz crystal oscillator (LSE OSC) or

A  RSRAM data retention, which can be turned on by re
3251 Enter VBAT mode

When VDD is pgawewmidd d&coawre,r VBAT mode at any ti me.
3252 Exit VBAT mode

When VDD r et uronns rteos etth et hproewsehro!l d, the MCU exits VBAT
area of the MCU wil/| be c¢comploent esleyq ueexnecceu t feAd ot ree ¢ ¢ Bwhalckii
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mo d e, code execution is identical to execution after
MCU exits from VBAT mode.

33Lowower-waktap ( AWU) mode

I n aut omapg i modvea,ket he RTC can be oumpewvetr o mwdkse wpt hoat
external interrupts. The RTC providep aArpmo§Tia@ammab8E
STANDBY modes. To do this, two of the three optional
RC_BDCTRL. RTCSEL[1:0] as foll ows:

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

This clock source has tthlkee al3id.ahb & gleHo fc rsyasvti anlg, t et
than the LSE.

To wake up from STOP2 mode using the RTC alarm event
A Configure EXTI 17 rising edge trigger.

A Configure RTC to enable RTC alarm event.

To wake up from STANDBY mode using RTC alarm event,

VBAT mode cannot wake up via RTC.

34PWR registers

341 PWR register overview

Tab33@ WR r eqv esrtwire w

Offset|  Registe 5|3 [R[S[R[I[I[N[I[R[S[E[S[E[a[3[a]S][S[S]eo[w][~r[e]w][~][e][~]~]0o
=
[2
CTRL ?) % PRS[2:0 E é Q 8 2
PWR_CT! :
000h - Reserved s| 2 2o | 9 a 2 |a|4
o 8 @)
Reset Value ofoJoJoJoJo]o]o|o]o
z
im Lo &
o ElalL
PWR_CTRLSTY S < a2
004h - Reserved 4 Reserved a E [ZH IS
E > =
Reset Value 0 gojofo
z| = =
Wi ZlYulblo
205 si22|8
PWR_CTRL2 LSITRIM[4:0 [e]
008h - Reserved 0|9 [4:0] il9|]|8
ale Slgle|w
2|3 Flo|o
Reset Value 11]oJaJa]1Jofol1]o]o
w
)
PWR_CTRL3
00Ch - Reserved E
w
Reset Value 0
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342 Power control register (PWR_CTRL)
Addr es 9 xdfof set
Reset OX®IDO®&(:r0e7s0eOt by wakeup from STANDBY mode)
3 . . . . . . . . . . . . . 16
Reserved

15 . . . __10 9 8 1 s 4 3 2 1 0
Reserved MSB | DBKP PRS[2:0] PVDEN | (S | CWKUP | PDS LPS
™ ™ ™ ™ rc_wl rc_wl ™ ™

Bit field ||Name Descri ption
31:10 Reserved Reser ved, the reset value must be n
9 MS B 4bit PVD threshold setting bits.
This bit is operational when PWR_CT
Therefore, t he PWRn&€aRd 3t. & XMO DEo bfi it
When the MSB bit i s 0, the threshol
register (4b|Vol t ag:¢{
0000 2.2v
0001 2. 3v
0010 2. 4v
0011 2.5v
0100 2.6v
0101 2. 7v
0110 2. 8v
0111 2.9v
When the MSB bit is 1, the threshol
register (4b|Vol t agg¢{
1000 1.78v
1001 1.88v
1010 1.98v
1011 2.08v
1100 308
1101 324
1110 3.24
1111 360
8 DBKP Cancel the write protection of the
I n the reset stat e, t he RT  raontde chtaec
prevent illegal writing. This bitrsn
0 : Di sable access to RTC and backup
1: Enabl e access to RTC and backup
Note: This bit must remain 1 if the
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Bit field [|[Name Description
7:5 PRS[ 2: 0] PVD monitoring voltage selection.
Combinations of di fferent bits rep
detector.
These bits need to be configured in
thresholds, ode tthtee MBeBs driitpti on
NOTE: See the Electrical Character:i
descriptions
4 PVDEN Power supply voltage monitor (PVD)
0: Disable PVD
1: Enable PVD
3 CSBVBAT Cl ear STANDBY/ VBAT bit.
al ways reads as O
0 : invalid
1: Clear PWR_CTRLSTS. SBF and PWR_CT
2 CWKUP Cl ear wakeup bit.
al ways reads as O
0 : invalid
1: Clear PWR_CTRL®SAShWKU®RFt swak?2 sys
1 PDS Powagown -gdleeegp bi t .
Operates iwitchnjheactP®nbit
0: Enters shutdown mode when the CH
regulator is controlled by the LPS
1: Enter standby mode when the CPU
(0] LPS Low power consumption in deep sl eedqg
When PDS=0e wodtphernrde PDS bit
0: Voltage regulator on in shutdown
1: Voltage regulator in | ow power n

343 Power

Addr es 9 xdfdf s et

contr ol

status

Reset OX®I00®: 0000 (not cleared when waking up
31 16
Reserved
15 9 8 7 4 3 2 1 0
Reserved WKUPEN| Reserved VBATF | PVDO SBF WKUPF

™ T T T T

Bit fie|lName

Description

31:9 Reserved

Reserved, t he

reset val ue must be ma

8 WKUPEN

Enabl e WKUP pin bit
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Bit fi el Name Description
0: The WKUP pin is a general pur pose
CPU from standby mode
1: WKUP pin i sCPuWs &d otnb swaakned buyp mod e,
pudidbwn configuration (rising edge on
mode)
Note: This bit is cleared on system
7: 4 Reserved Reserved, the reset value must be ma
VBATF VBAT Hil tag
This bit is set by hardwar e aonnd riess eot
down reset) or set by setting the PW
0: The device is not in VBAT mode
1: The device is already in VBAT mod
2 PVDO PVD output.
This bivtaliigd ovihleyw PVD is enabled by t
0: vDb/ VDDA is higher than the PVD t
1: VvDD/ VDDA is |l ower than the PVD th
Not e: PVD is stopped i nstsatnadnbdyb ymontdoed eg
this bit is O until the PWR_CTRL. PVD
1 SBF Standby fl ag.
This bit is set by hardware armdc/ paomwe
down reset) or by setting the PWR_CT
0: The sysstteamdibsy mmtd ei n
1: The system enters standby mode
0 WKUPF Wake up fl ag.
This bit is set by hardware armdc/ paomwe
down reset) or by setting the PWR_CT
0: No wakeup event occurred
1: A-uwa keev e ntono ctchuer rKdUP pin or a RTC
Note: An additional event is detecte
WKUPEN bit) when the WKUP pin is alr
344 Power control register 2 (PWR_CTRL2)

Addr es 9 xdf8f set

Reset OXOIDBEH4 eset by wakeup from STANDBY mode)

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 4 3 2 1 0
T T T T T T T T
IWDG | IWDG ] T™MP | SR2 SR2
Reserved RSTEN | WPEN LSITRIM[4:0] WPEN | STBRET | VBRET | STOP28
™w ™w I'w ™w ™w ™w ™w
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Bit fielName Description

31:11 Reserved Reserved, the reset value must be m

10 | WDGRSTEN |[Independent watchdog reset enabl e.
0: I ndependent watchdog cannot gene
1: I ndevme thelmtg can generate reset t

9 I WDGWPEN I ndependent watchdog wakeup enabl e.
0: I ndependent watchdog wakeup di sa
1: I ndependenap wanahldeg wake

c 4 LSI TRI M[4:/LSI correction value
TMPWPEN TAMPER -wm kenabl e.

0: Disabl e
1: Enabl e

2 SR2STBRET |RSRAM holds the enable bit in stand
0: I'n st aiBRAM meda, nR di sabl e
1: I'n st aiBRAWM meda,i nR enabl e

1 SR2VBRET RSRAM holds the enable bit in VBAT
0: I n VBAISRMMdrem®&Ri ns di sabl ed
1: I n VBRISRMMAdremai ns enbale

0 STOP2S STOP2 mode enable bit.
0: Not wused
1: Enable STOP2 mode

345 Power control register 3 (PWR_CTRLS3)

Addr es O xdfCf set

Reset Ox®I00w®: 5B70
31 16
Reserved
15 1 0
Reserved EXMODE]
™w
Bit fi el Name Description
31:1 Reserved Reserved, t he meisrettaivmmd du.e mu st be
0 EXMODE Extended mode control bits.
0: Nor mal mo d e
1: Extended mode
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4 Backup registers(BKP)

411l ntroducti on

The backup memory is |l ocated in the backup domain,
turned of f.oBK&Rihth6r eagitsottearls t hat can be usedet84sto
bytes are notupafffreocm esdy shtye nwaskteandby mode or system r

I n addition, the BKP control regi ster has an tamper

When tmeisyseset, all write operations are disabled
To enabl e, first set the RCC_APB1PCLKEN. PWREN and R
supply and the backup iWR eGCTRilc.ceDBEKHPRP cbki,t antdot beanbbett
backup register.

42Mai n features

A Only need VBAT powebysepphyat bamaiupt aiegi 84 er
A The effective level of the tamper source can be cc
A Can realize t hetcewrntirom imft etrampper or event (BKP_CT

43Function description

A Powdbown backup

A Tamper detection

An tamper detection event <clears al/l backup data re
be enabled by configubing thesB&RPI €TRBRE. TPtEN that t
|l ogi cal AND of the | evel detection signal and the

configured before the TAMPER pin is enabl ed.
When an tamper eveQTRLSTSHeTEET'tidt, itshesBtKPto ' 1'd | f t

(bit "1' in BKP_CTRLSTS. TPINT_EN), an interrupt wil!/l
In order to prevent the software from writing the b
tamper detection pin, when the tamper event is cl ear
should be turned off. After the backup data register
The BKP_CTRL. TP _AdEVt ditseti st he active | evel of t
BKP_CTRL. TP_ALEV=0 or 1, if the TAMPER pin has been
will occur even though there is no Thiegied@rer, ftalel iTA
should be connectecdhitpo. t he correct | evel off
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44BKP registers

441 BKP register overview

The BKP refpistaddressabbe register

TabdlBKP Register overview

ol regier | |3]2[2|x]s]e]z|a]a]a]s|a]a|s]e]a]z]2]]2]]o ]|~ ] []~]-]°
000h Reserved
BKP_DAT1 DAT[15:0]
004h Reserved
Reset Value O|O|O|0|0|0|0|0|0|0|O|O|0|O|0|0
BKP_DAT2 DAT[15:0]
008h Reserved
Reset Value O|O|O|0|0|0|0|0|0|0|O|O|0|O|0|0
BKP_DAT3 DAT[15:0]
00Ch Reserved
Reset Value O|0|O|0|O|O|0|O|O|0|0|0|0|0|0|0
BKP_DAT4 DAT[15:0]
010h Reserved
Reset Value O|0|O|0|O|O|0|O|O|0|0|0|0|0|0|0
BKP_DAT5 DAT[15:0]
014h Reserved
Reset Value O|0|O|0|O|O|0|O|O|0|0|0|0|0|0|0
BKP_DAT6 DAT[15:0]
018h Reserved
Reset Value 0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0
BKP_DAT7 DAT[15:0]
01Ch Reserved
Reset Value 0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0
BKP_DAT8 DAT[15:0]
020h Reserved
Reset Value 0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0
BKP_DAT9 DAT[15:0]
024h Reserved
Reset Value O|0|O|0|O|O|O|O|O|O|O|O|O|O|O|O
BKP_DAT10 DAT[15:0]
028h Reserved
Reset Value O|0|O|0|O|O|O|O|O|O|O|O|O|O|O|O
02Ch Reserved
>
yla
BKP_CTRL <(| n_‘
030h Reserved = =
Reset Value 0o|]o
z
w w E w
< = h '_\ £ E
BKP_CTRLSTS z | ¥ zlx |5
034h Reserved = algle
=
Reset Value o|o ojJo|o
038h Reserved
03Ch Reserved
040h| BKP_DAT11 Reserved DAT[15:0]
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Reset Value 0O 0o ojJojo 0O ojojo 0O o|]o
BKP_DAT12 DAT[15:0]

044h Reserved
Reset Value ojJojo]JO}oO 0|0|0|0|0|0|0|0|0|0|0
BKP_DAT13 DAT[15:0]

048h Reserved
Reset Value oJojo]JO}oO 0|0|0|0|0|0|0|0|0|0|0
BKP_DAT14 DAT[15:0]

04Ch Reserved
Reset Value oJoOjJo]JO}oO 0|0|0|0|0|0|0|0|0|0|0
BKP_DAT15 DAT[15:0]

050h Reserved
Reset Value ojJojo]JO}oO 0|0|0|0|0|0|0|0|0|0|0
BKP_DAT16 DAT[15:0]

054h Reserved
Reset Value ojJojo]JoOo}oO 0|0|0|0|0|0|0|0|0|0|0
BKP_DAT17 DAT[15:0]

058h Reserved
Reset Value ojojoj]o 0|0|0|0|0|0|0|0|0|0|0
BKP_DAT18 DAT[15:0]

05Ch Reserved
Reset Value 0o 0o 0 0|O|O|O|O|O|O|O|O|O|O
BKP_DAT19 DAT[15:0]

060h Reserved
Reset Value 0o 0o 0 0|O|O|O|O|O|O|O|O|O|O
BKP_DAT20 DAT[15:0]

064h Reserved
Reset Value 0o 0o 0 0|O|O|O|O|O|O|O|O|O|O
BKP_DAT21 DAT[15:0]

068h Reserved
Reset Value oOJOoOjoOo]JO}oO O|O|O|O|O|O|O|O|O|O|O
BKP_DAT22 DAT[15:0]

06Ch Reserved
Reset Value oOJOoOjo]JO}oO O|O|O|O|O|O|O|O|O|O|O
BKP_DAT23 DAT[15:0]

070h Reserved
Reset Value oOJojo]JO}oO O|O|O|O|O|O|O|O|O|O|O
BKP_DAT24 DAT[15:0]

074h Reserved
Reset Value ojJojo]JoOo}oO 0|0|0|0|0|0|0|0|0|0|0
BKP_DAT25 DAT[15:0]

078h Reserved
Reset Value ojJojoJoOo}oO 0|0|0|0|0|0|0|0|0|0|0
BKP_DAT26 DAT[15:0]

07Ch Reserved
Reset Value ojJojo]JoOo}oO 0|0|0|0|0|0|0|0|0|0|0
BKP_DAT27 DAT[15:0]

080h Reserved
Reset Value ojJojo]JoOo}oO 0|0|0|0|0|0|0|0|0|0|0
BKP_DAT28 DAT[15:0]

084h Reserved
Reset Value ojJojo]JoOo}oO 0|0|0|0|0|0|0|0|0|0|0
BKP_DAT29 DAT[15:0]

088h Reserved
Reset Value ojJojo]JoOo}oO 0|0|0|0|0|0|0|0|0|0|0
BKP_DAT30 DAT[15:0]

08Ch Reserved
Reset Value oOoJojo]JO}oO 0|0|0|0|0|0|0|0|0|0|0
BKP_DAT31 DAT[15:0]

090h Reserved
Reset Value oOoJojo]JO}oO 0|0|0|0|0|0|0|0|0|0|0
BKP_DAT32 DAT[15:0]

094h Reserved
Reset Value oJojo]JoO}oO 0|0|0|0|0|0|0|0|0|0|0
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BKP_DAT33 DAT[15:0]
098h Reserved
Reset Value 0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0
BKP_DAT34 DAT[15:0]
09Ch Reserved
Reset Value 0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0
BKP_DAT35 DAT[15:0]
0AOh Reserved
Resetvalue 0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0
BKP_DAT36 DAT[15:0]
0A4h Reserved
Reset Value 0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0
BKP_DAT37 DAT[15:0]
0A8h Reserved
Reset Value 0|O|0|O|0|0|0|0|0|0|0|0|0|0|0|O
BKP_DAT38 DAT[15:0]
0ACh Reserved
Reset Value 0|O|0|O|0|0|0|0|0|0|0|0|0|0|0|O
BKP_DAT39 DAT[15:0]
0BOh Reserved
Reset Value 0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0
BKP_DAT40 DAT[15:0]
0B4h Reserved
Reset Value 0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0
BKP_DAT41 DAT[15:0]
0B8h Reserved
Reset Value 0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0
BKP_DAT42 DAT[15:0]
0BCh Reserved
Reset Value 0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0
442 Backup Data Registee A2JBKP_DATx) (X
Address offset O0x04 to 0x28,0x40 to O0xBC
Reset Ox®I00®: 0000
15 0
T T T T T T T T T T T T T T T
DAT[15:0]
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
™w
Bit fiel dName Description
15:0 DAT[ 15:backup dat a
These bits can be used to write user dat
Not e: BKP_DATx registers are nouprfesem ¢
mode. They can be reset by a backup dome
functhnhah!l ed) eby a tamper pin event

443 Backup Control Register (BKP_CTRL)
Address offset 0x30
Reset Ox®@I00®: 0000
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15 2 1 0
Reserved TP_ALEV| TP_EN
™ ™
Bit fiel dName Description
15: 2 Reservegreserved, the reset value must be mainteé
1 TP_ALENTamper detection TAMPER pin active | evel
O: A high |l evel on the tamper detection
1: A low |l evel on the tamper detection T
(0] TP_EN [|Start tamper detection TAMPER pin
O: Tamper detection AAMPERI ipoi s used 4
1: Enbale the tamper detection pin for t
Not e: It is always safe to set the BKP_CTRL.TP_ALEV

clearing both at the same time pommhendedat batbanygamp
BKP_CTRL. TP_ALEV bit only when BKP_CTRL.TP_EN is 0.

444 Backup Control/ Status Register (BKP_

Address offset: Ox 34
Reset OX®I00®: 0000

15 10 9 8 7 3 2 1 0
I I Reselrved I I TINTF TEF I I Reserved I I ITPINT_ENCLRTINT| CLRTE
. . . . . : : . . . . — — —
Bit fiel dName Description
15: 10 ReserveiReserved, t heber ensaeitn tvaa lnueed .mu s t
9 TI NTF [Tamper interrupt fl ag
This bit is set by hardware when an t amj

i s cleared by writing a 1 to the CLRTAd NI
cl ear eTdPIiINT tEhNe bi t i s cl eared.

0 : No tamper interrupt
1: Generate tamper interrupt
Note: This bit i s onl yupr efsreotm asfttaenrd bsyy snhoe
8 TEF Tamper event sign
This bit is set by hardware whée ahetaam(
1 to the CLRTE bit
0 : No tamper event
1: Tamper event detected
Note: A tamper event resets all BKP_DATX
| ong as TEF is 1. When this bittoi 8BK®etDAt
written value wil!/| not be saved.
7 : 3 ReserveigRreserved, the reset val ue must be mai nt g
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Bit fiel dName Description
2 TPI NT_HIAl 1l ow tamper of TAMPER pin interrupt
0 : Di sable tamper detection interrupt

1: Tamper detection intetrraipBKR sCEeRlabrleg
set to 1)

Not e 1: Intrusive interrupts cannot wake
Note 2: This bit is resuept famlny safatnarbys yrs

1 CLRTI NICl ear Tamper Detection Interrupt
Thbst can only be written, and the read
O: invalid
1: Clear the tamper detection interrupt
(0] CLRTE [Clear tamper detection events
This bit can only be written, and the r¢g
0 : invalid

1Clear the TEF tamper detection event fI
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51Reset Contr ol Uni t

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

Backup domain Reset

511 Power reset

A Power reset occurs in tiiellowing circumstances:
, Poweron reset (POR reset).

Powerdown reset(PDR reset).
When exiting STANDBY mode.

5

0

Power resets wildl reset al |FirgeBgliest ers except the
The reset source in the figure wildl finally act
reset entry vector is fixed afTabB8dedeessr Ok@bbDe. 000

512 System reset

Except the reset flags in the Control/ Status Regi st
Fig3#lh)e a system reset sets all registers to theirtr (
A system reset is generated when one of the foll owir

A low level on the NRST pin (external reset)

Software reset (SW reset)
Low power management reset
Power reset

MMU protection reset

RAM parity error reset

Backup domain EMC reset
Retention domain EMC reset

BOR reset

Window watchdog end of cotinondition (WWDG reset)

Independent watchdog end of count condition (IWDG reset)
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Theource of the reset event can be identifiedtbgl |l oo
status register.
5121 Software reset

A software reset can be gener at &dM4db yApspdtitciantg otnh é n3YeS
Control Regi s tEeM4. tReecfhenri ctaol Qoerfteerxe nce manual for fur

5122 Lopwower management reset

Lowower management reset can be generated by using

., Generate | ow power management Thisetr evheetn iemnmtemamlg
NRST_STDBY bit in the wuser option byte. At this t
performed, the system wil be reset instead of ent

., Generate | ow power mannga gSelTnoePrOt/ SrTeCsPe2t mmhdeen eTrmti esr ir e s
NRST_STOP bit in the wuser option byte. At this ti
performed, the system wil be reset instead of ent

The system pesei dedgnha the chip is output on the NR!
reset pul 268ssdfuocrrateacnh orfeset source (externalneratade
whil e the NRST pin is asserted | ow.

Thea gure bel ow shows the system reset generation cirtr

Fi gb¥Seystem reset generation

VDD/VDDA

i

System Reset NRST PIN
- Filter Schmit [ |<—><:I IWDG reset
WWDG reset

SW reset
Low Power

Management reset
A ol I
- RAM parity error
(min 20us) reset
Backup domairEMC
V4 reset

Retentiondomain
EMC reset

BOR reset

513 Backup domain reset

The backup domain has two dedicateldi glPeotwert ISatp pdryl
Di agram) .
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The backup domain reset is generated when one of the
Software reset: The backupt do@RECh8DEFTRIL . REEAFE ThReS T
Under the premise that both VDD and VBAT are po
VDD or VBAT is powered on.

52Cl ock control unit

Three different clock sourceS¥sSCtkhkn be used to drive t

A HSI oscillator c¢clock;

A HSE oscil;lator clock

A PLL clock;

The devices have the following two secondary cl ock s

A LsSI 40speledl owt ernal RC which drives independent
drive RTC. ®uUComatuseld!l yowake up the system from S

A LSE: 32.76PpekHzekbowrnal crystal can also be select

Each clock source can be turned on or obhsumpdepender

Several prescalers can be used t osgxoad i YRB e( AMBR2 )f,r ea

speed APB (APB1) domai ns. The maximum frequencies ¢

72MHz, and 36 MHzc Iroecskp efcrteiquued nycy Tchfe t he SDI O interfac

RCC provides the Cortex System Timer (SysTick) exte

clock or Cortex clock(HCLK) can be sel eCdartdr adlo amd v§

Register. The ADC clock is generated by dividing the

The clock frequencies of timers are automatically se

A f the APB prescaler is 1,t htehes atmemefrr ecgluoecnkc yf raesq uteh
to which the timers are connected.

A Otherwise, they are set to twice the frequency of

FCLK i s -rurhrei nfgr ecel ofc-M4 Fo.f Foorr tmeor e @ e ARM £t @beecrh nti @ @

reference manual
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521 Cl ock Tree Diagram
Fi gbt2Cd ock Tree
FLASH_CLK
Clock Tree HSE TRNG 1M to Flash programming
Prescaler——— TRNG CLK 1M
Legend | -
HSE = High-speed external clock signal HSI TRNGIMSEL 1214 132
HSI = High-speed internal clock signal HSE ADC 1M
LSE = Low-speed external clock signal | Prescaler———— ADC1/2 CLK 1M
LS| = Low-speed internal clock signal HSI :
ow-speed internal clock signal ADCIMSEL 12/ 132
USB | 48VHz USB CLK
Prescaler| to USB interface
11/1.5/2/3
RNGC prescaler
12S3CLK
12S2CLK
’;?ecs cZLlé ] ADC1/2 PLLCLK
1172/ 1256 ADCL2 HCLK ADC1/2_CLK
ADC HCLK
— prescaler CKMOD(ADC_CTRL3)
11211 /32
FCLK
HSIRC SCLKSW
8MHz CPU
PLLMULFCT |HsI AHB BUS
Tick
0SCOUT [1HisE oS SYSCLK Pr‘;’;‘faler HCLK SysTe
OSC IN 4~32MHz x17.X32 [PLLCLK| | 144VMHZ | | /100 1515 SAC CLk  SPIO_CLK
- MAX CRCCLK QOSPICLK
HSE ~ DMA1/2_CLK
PLLSRC APBL
36MHz MAX PCLK1to
PLLHSEPRE t—— Prescaler -
S S ”LKSSEE 1121418116 APBL peripherals
HSE|
l-/128 TIM 2/3/4/5/6/7
0SG2_OUTLH Lse osc RTC CLK If(APBL Prescaler 1) x1-——» TIM 2/3/4/5/6/7_CLK
0SC32_IN 32768Hz| LSE - else 2|
APB2
TRTCSEL L | prescaler 72MHz MAX PCLK2to
LSIRC i
o LS| IWDG_CLK U2Ia8I6 APB2 peripherals
PCLK2
If(APB2 Prescaler 1) x1
HSI else 2
HSE TIM1/8 CLK
MCO [0 SYSCLK
PLL MCOPRES SYSCLK
Prescaler |— PLLCLK TIMCLKSEL
MCO 1213/4)...15
1. When HSI is used as the input of the PLL cl ock, the maxi mu
2. For dcdetrteils about the internal and external clock ebuobne c
in the product datasheet
3. When PLL is selected as system clock source, PLL mini mum ¢
522 HSE <cl ock
The -figeglh external clock signal (HSE) can be generate
. HSE external crystal/ceramic resonator
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HSE user external clock
To reduce distortion of the clock output and shorten thegtaBtablize time, the crystal/ceramic resona
and load capacitor must be placed as close as possible to the oscillator pins. The load capacitance value must
be adjusted according to the chosen oscillator.

Fi gbb3HSSE/ LSE cl ock source

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

Cl-[ C2:|—

5221 Extechatk source (HSE bypass)

I n this mode, an external clock source must be prov
mode by setting the RCC_CTRL.HSEBP and RCC_CTRL. HSEI
sqguaretrsiangl er wave) must be connected to the OSC_I
(H4) . FEghd e

5222 External crystal/ceramic resonator (HSE cr
The 4 to 32 MHz external oscillator has the advantag
associated hamtdwane i sdrfgi@Ggge FHonr Sweoer e det ail s, pl eas

characteristics section of the datasheet.

The RCC_CTRL. HHSERDF sb iwth sitpleerd thke ehingh oscill ator i s
clock is not released until this bit is set bryuphtar d\
Register (RCC_CLKINT).

HSE cl ock cam ared soMift cthyedset ting the RCC_CTRL. HSEEN

523 HSI cl ock

The HSI (High Speed Internal) clock signal i s gener ¢
as system clock or as PLL input aftear cdiowikdismogrizty 2
external devi ces. It also has a shorter startup tin
accurate even with calibration.

The HSI c¢clock frequency of each cahviipnghatsh eb efeanc tcoarlyi.b r

reset, the factory calibration value is |l oaded into
I f the user application is subject to voltage or tem
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HSlenfcyeqdan be trimmed by using the RCC_CTRL. HSI"

RCC_CTRL. HSI RDF bit flag indicates if the HSI R C
released until this bit is &edffbyudsiamgl wtaree . REHGEIC

he HSE crystal fails, the HSI &Il dlK cakc tSe dawsmiat yb &

PLL c¢cl ock

internal PLL can be used to Reaftedii glogClt dv @k, Hhrlee e r
configuration (selecti anide®f aRdL muhpuplctatkod HES
re enabling PLL. Once the PLL is enabl ed, t hese
g control bdi tRsSCCi_nICFREC C e@Ti Bl earrs .

he PLL interrupt is enabled in the clock iinterr.
y .
he USB interface needs to be used in theclhppt oce:

ide the 48MHz USBCLK c¢l ock.

LSE cl ock

LSE crystal is a 32.768KHz | ow speegdowretenndl|l acect
k sour-teméocl bbbk oerabther timing functions.

LSE cloon#d dssabhbededyat he RCC_BDCTRL.LSEEN bit.

RCC_BDCTRL. LSERD bit indicates whether the LSE ¢
al is not released until this bit isteerabdsthar
be generated.

LSE external c¢clock source(LSE bypass)

his mode, an external clock source with a freque
etRCO9gBDORRIEBRCLCN BDCTRLEEN bital theckxsegnal (s
ngle wave) with 50% duty cycle must be connected
t-Zhg (Hi

LSI cl ock

LSI RC can c¢clock the | WDG and AWU in $TOHRUWEBTYP:
t 40kHz. For further information please refer toc

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

RCC_CTRLSTS.LSIRD bit BStabglendAtaseartbpthshbkeSt]
is set by hardware. An interrupt c&CCbE€LEeENTGr at €

LSI cali bration

intepeatd oswill ator LSI coarn ibtes cfarleigbureantceyd otfof sceotn
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base with acceptable accuracy, and an independent wq
from the LSI).

Calibration can be achieved by measuwni td otctke (O03%IM5c ICc
measurement is guaranteed by the accuracy of the HS
adjusting the 20 bit prescaler of the RTC, and obt a
calcul ation

The LSI calibration steps are as foll ows:
Turn on TI M5 and set channel 4 to input capture n

Set the AFI O_RMP_CFG. TI M5CH4_RMP bit to 1, and co

Set the 20 bit prescaler based on the measur ement

1
2
3. Measure LSI clock freccguencadcy etvhernauwsg ho rT i M5 ecra putpurse /
4 .
ti meout .

527 System clock (SYSCLK) selection

After a system reset, the HEIL ddciclalnatodr bies s¢ elppetde o
used directly or indirectly through the PLL as the s

Switching from one clock source to another wilay only
to startibhepbtnabi brzBtL stabilization). Whenf tthlee se
system clock will not occur until the target <c¢l ock s

Status bits in the clock control r eghisctherc I(0oRCKkC _iGCsT RLu)
as the system cl ock.

528 Cl ock security system (CLKSS)

Clock security system can be activated by software
clock detector is enabled aforer anmbledstsabil epg dvéflday t bf

If the HSE clock fails, the HSE oscillator willo be
the break input of the advanced ti melrrst grTrl Mdt a@lWK IS IN
generated, allowing the software to execute rescue o0

Maskable InterruptEM4i.nterrupt of the Cortex

Once the CSS is activatedi mmtnagr rtuhpet HSSE od mecrka tfeadi |asn d
generated. The NMI will be executed continuously wun
necessary to clear the CSS interrupt byndketing the

I f the HSE oscillator is directly or indirectpyt use:

clock, and the PLL clock is used as the systemdécl ock

HSI Ilostcod and the disabling of the external HSHRtosci

clock then upon HSE clock failure, the PLL wildl be t
90687
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529 RTC cl ock
By programming RCC_BDCTRL. RTCSEL[ 1bée]ebther the RBEC
LSI clocks. This selection cannot be changed unl ess
The LSE clock is in the backup domai n, but the HSE &
A I1f LSE is selected as RTC clock
E As long as VBATedemah@sRPO continues to work eve
of f .
A I'f LSI is selectaeap anithdé AWW) omabick: wake
E If the VDD supply is cut off, the AWU st &t.Rs 6car
LSI Clock.
A I'f the HSE clock is divided by 128 as the RTC cl oc
E If the VDD power supply is cut off orsupplynimer:
1.8V domain is cut off), the RTC state is indete
E The PWR_CTRL.DBKP bit of the 3P.ofwebbectosnetr olt o eqa
write protection of the backup power domain) to
5210 Wat chdog cl ock
If the | WDG is started by either hardware option or
be disabled. After dhethsSlcloscklilatprovisded athbo |t ze |
5211 Cl ock out put ( MCO)
The microcontroller c¢clock output (MCO) capability al
The corresponding GPI O port register .mhet fod | owinhigg
signals can be selected as the MCO cl ock:

A SYSCLK

A HSI

A HSE

A PLL clock division

The clock selection is controlled by RCC_CFG. MCOJ[ 2: (

53RCC Regi sters

The

RCC registers are accessible ftalrlomgsh. AHB bus. Th
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Offset Register HERERERARNRERNRNEEE E glgl3[a[S[Z]8]o][e[~r[e]w[x][][a]~]o
030h RCC_CFG3 Reserved Q §§ TRNGIMPRES(4:0] Reserved g Reserved
Elel& 2
Reset Value oo oJo[1]1]1 1|
532 Cl ock Control Register (RCC_CTRL)
Address offset 0x00
Reset value: 0x0000 0083
31 26 25 24 23 20 19 18 17 16
I I Reselrved I I PLLRDF | PLLEN I Rese,:rved I ICLKSSEN| HSEBP | HSERDF | HSEEN
is S R S B |
I I I HSICAIL[7:0] I I I I HISITRIM[4:IO] I Reserved | HSIRDF | HSIEN
- A
Bit Field |Name Description
31:26 ReserveqReserved, the reset value must be mg
25 PLLRDF PLL clock ready fl ag
Set by hardware once PLL is ready.
0: PLL eiasdynot
1: PLL is ready
24 PLLEN PLL enabl e
Set and cleared by software. When er
cleared by hardware. This bit cannot
When the HSI/HSE isfasetthasPthe theqd
on until the HSI/HSE clock is ready.
0: Di sabl e PLL
1: Enabl e PLL
23:20 ReserveqReserved, the reset value must be mg
19 CLKSSEN|Cl ock security system enabl e
Set and cleared by software.
0: Disaboéek thhet ect or
1: Enable the clock detector if the
18 HSEBP Externapedd ghhl ock bypass enabl e
Set and cleared by software. This bi
di sabl ed.
0: Di sable the SEypass | filanotri on of H
1: Enable the bypass function of HSH
17 HSERDF Externapedd ghl ock ready fl ag
Set by hardware once HSE is ready. T
the HSEEN bit is cleared.
0: HSE is not ready
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Bit Field |Name Description
1: HSE is ready
16 HSEEN Externapedd ghhl ock enabl e
Set and cleared by software. When er
cleared by hardware. Thiisusddiditectizom n n o t

indirectly as the system clock.

0O: Disabl eoHSE oscill a
1: Enable HSE oscillator
15: 8 HSI CAL[ 71 nt er rsapleehdi gchh ock cal i bration value
These bits are automatically initial
7:3 HSI TRI M[|I nt er rsaple ehdi gchh ock correction value

Written by software.b&€haddaldues obhet
order to form the final value for «c§g
0 s c i [Thea&rimming.step is around 40 kHz between two consecutive HSICAL
sttps and the default val de tios 81 8WHzw i

2 ReserveqReserved, the reset value must be mas
1 HSI| RDF I nt er rsaple ehdi gchh ock ready fl ag
Set by hardware once HSI is stabl al
MHz oscill ator clock cycles to go |d
OHSI is not ready
1: HSI is ready
0 HSI EN I nt er rsaple ehdi gchh ock enabl e
Set and cleared by software. This i
clock. When returning from stopO/ st d

hardtwarenabl e t hHehiHSIbidas cialnlnatto rb.e r

directly or indirectly as system cl ¢
0: Di sabl e HSI oscillator
1: Enable HSI oscillator

533 Cl ock Configuration Register (RCC_CF

Address offset: 0Ox04
Reset val ue: 0x2000 00O0O

31 28 27 26 24 23 %) 21 18 17 16
MCOPRES[3:0] PI%%%L MCO[2:0] USBPRES[1:0] PLLMULFCTI[3:0] PLLISE | PLLsRC
1 1 1 1 1 1 1 1 1
™w ™w ™w ™ ™ ™w ™
15 14 13 11 10 8 7 4 3 2 1 0
T T T T T T T T T T
Reserved APB2PRES[2:0] APBIPRES[2:0] AHBPRES[3:0] SCLKSTS[1:0] SCLKSW[1:0]
™w w ™w T ™w
Bit Fi el Name Description
31:28 MCOPRES][ 3: 0| MCO prescaler
Set and cleared by software.
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Bit Fiel Name Description
0010: Divide PLL clock by 2 as MCO
0011: Divide PLL clock by 3 as MCO
0100: Divide PLL clock by 4 as MCO
0101: PLL clock divided by 5 as MC
0110: Divide PLL clock by 6 as MCO
0111: Divide PLL clock by 7 as MCO
1000: Divide PLL clock by 8 as MCO
1001: PLL clock divided by 9 as MC
1010: Divide PLL clock by 10 as MC
1011: Divide PLL clock by 11 as MC
110MLL clock divided by 12 as MCO ¢
1101: Divide PLL clock by 13 as MC
1110: Divide PLL clock by 14 as MC
1111: Divide PLL clock by 15 as MC
Ot her values: not allowed to set
27 PLLMULFCT[ 4|This bit is combfimred aviRLbLL bmul[t2ilpll
refer to PLLMULFCT[3:0].
26: 24 MCO[ 2: 0] Mi crocontroller c¢clock output selec
Set and cleared by software
0XX: no clock output
100: Select system clock (SYSCLK)
101: sel ectspeatechoauttkphu(tg 81 )
110: selecspeederchalckhi fIBE) out put
111: Select the output after PLL f
Notice: This clock output may be t
clock source.
When the system clock utspuwtutludck of
not exceed 50MHz (the highest freq
23:22 USBPRES[ 1: 0|USB prescal er.
Set or cleared by software to gene
bits must be valid bef oRCC_eAnPaBbllPiOnLg
register.
00: Divide the PLL c¢clock by 1.5 as
01l: The PLL clock is directly wused
10: Divide the PLL c¢clock by 2 as t
11: Divide the PLL clock by 3 as t
21:18 PLLMULFCT[ 3|PLIultiplication factor (including
Written by software to define PLL
written when the PLL is disabled.
144MHz.
00000: PLL input clock T 2
00001: PLL 3 nput clock 1T
95687
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Bit Fiel Name Description
00010: PLL input clock T 4
00011: PLL input clock T 5
00100: PLL input clock T 6
00101: PLL input clock T 7
00110: PLL input clock T 8
00111: PLL input clock T 9
01000: PLL input clock T 10
01001: PLL input clock T 11
01010: PLL input clock T 12
010PLL input clock T 13
01100: PLL input clock T 14
01101: PLL input clock T 15
01110: PLL input clock T 16
01111: PLL input clock T 16
10000: PLL input clock T 17
10001: PLL input clock T 18
10010: PLL input clock T 19
10011: PLL input clock T 20
10100i npbut clock T 21
10101 PLL input clock T 22
10110 PLL input clock T 23
10111 PLL input clock T 24
11000: PLL input clock T 25
11001 PLL input clock T 26
11010 PLL input clock T 27
11011 PLL input clock T 28
11100 PLL input clock T 29
11101: tLel dmbpul 30
11110: PLL input clock T 31
11111: PLL input clock T 32
17 PLLHSEPRES HSE prescaler for PLL input
Set and c | e dodwide HSEbefsrePLL emetyr & hi s b t
written when PLL is disabled.
0: HSE clock not divided
1: dHeEi ded by 2
16 PLLSRC PLL clock source
Set and c | e doselattPhlLyclock sofirtcew@ahies bit ¢
written when PLL is disabl ed.
0: HSI c¢clock divided by 2 is wused
1: HSE clockselected as PLL input clock
15:14 Reserved Reserved, the reset value must be
13:11 APB2PRES[ 2: |APB #Fipeled (APB2) prescaler
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Bit Fiel Name Description
Set and cleared by software to con
(PCLK2). Make sure that PCLK2 does
Oxx: HCLKdnot divide
100: HCLK divided by 2
101: HCLK divided by 4
110: HCLK divided by 8
111: HCLK divided by 16
10: 8 APB1PRES[ 2: |APB -spwed (APB1l) prescaler
Set and cleared by software to con
(PCLK1). Make sumet tdxacePLCLXAMIADEesS
Oxx: 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: 0|AHB prescaler
Set and cleared by software to con
( HCLK) .
O0XxXxXY:SCLK not divided
1009Y.SCLK divided by 2
1008l:SCLK divided by 4
1019YSCLK divided by 8
1011: SYSCLK divided by 16
1100: SYSCLK divided by 64
1108l"SCLK divided by 128
1119SCLK divided by 256
1111:SYSCLK divided by 512
3:2 SCLKSTS[1:0[{System clock switching status
Set and cleared by hardware to ind
00: The system clock comes from HS
01l: The system clock comes from HS
10: The system clock comes from th
11: Unavail abl e
1:0 SCKSW[ 1: 0] System clock switch
Set and cleared by software to sel
Set by hardware to force HSI selec
mode, or when th®CEBSETRLKISISENt 0 s fe
00: SelsecstysHSelm acl ock
01l: Select HSE as system clock
10: Select PLL output as system cl
11: Unavailabl e
97687
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534 Cl ock I nterrupt Register (RCC_CLKINT
Address offset 0x08
Reset value: 0x0000 O0O0O0O
31 . . . . . I24 23 22 . 21 20 19 18 17 16
- e [ e [P ERER [ERE
15I . 13 12 11 10 9 8 ‘;] 6 . 5 ‘Z VSV ‘; ‘;V ‘g
Reserved PLLRDI | HSERDIL | HSIRDL | LSERDI | LSIRDI | ¢ gssir Reserved PLLRDIF [HSERDIF | HSIRDIF | LSERDIF | LSIRDIF
\ \ — — — — — : \ : : : : :
Bit FiellName Description
31: 24 Reserved Reserved, tmues t r dee tmav anlt ae ned.
23 CLKSSI CLR Clock security system interrupt cl ¢
Set by the software to clear the ClI
0: No effect
1: Clear the CLKSSIF flag
22:21 Reserved Reserved, the reset value must be I
20 PLLRDI CLR PLL ready interrupt clear
Set by the software to clear the Pl
0: No effect
1: Cl ear the PLLRDIF flag
19 HSERDI CLR HSE ready interrupt clear
Set by the software to clear the HJY
0: Not wused
1: Cl ear HSERDIF fl ag
18 HSI RDI CLR HSleady i nterrupt clear
Set by the software to clear the HJY
0: Not wused
1: Cl ear the HSIRDIF flag
17 LSERDI CLR LSE ready interrupt clear
Set by the software to clear the L
0: Not wused
1: Cl ear LSERDIF 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
15:13 Reserved Reserved, the reset val ue must be 1
12 PLLRDI EN PLL ready interrupt enabl e
Set and cleared bgi sabtewaPeLtoeadgnl
0: Di sable PLL ready interrupt
98687
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Bit FiellName Description

1: Enabl e PLL ready interrupt

11 HSERDI EN HSE ready interrupt enabl e

Set and cleared by software to enatl
0: Di sable HSE ready interrupt

1: Enabl el iHBEEr Repty

10 HSI RDI EN HSI ready interrupt enabl e

Set and cleared by software to enalt
0: Di sabl e HSI ready interrupt

1: Enabl e HSI ready interrupt

9 LSERDI EN LSE ready interrupt enabl e

Set and cl eareemdh bdy samfdt warseabtloee L SE
0: Di sable LSE ready interrupt

1: Enable LSE ready interrupt

8 LSI RDI EN LSI ready interrupt enabl e

Set and cleared by software to enat
0: Di sable LSI ready interrupt

1: Enabéady Siilnt errupt

7 CLKSSI F Clock security system interrupt f1l @
Set by hardware when a failure is ¢
0: No clock security system interr |

1: Clock security systeomki dtaed nu gt

6:5 Reserved Reserved, the reset value must be 1|
4 PLLRDI F PLL ready interrupt flag
This bit is set by hardware when P
This bit is cleared by software by
0: cNoock ready interrupt caused by

1: Clock ready interrupt caused by

3 HSERDI F HSE ready interrupt fl ag
Set by hardware when HSERDIEN i s sg
This bit is cleared by software by
0: cNoock ready interrupt caused by

1: Clock ready interrupt caused by

2 HSI RDI F HSI ready interrupt fl ag
Set by hardware when HSI RDIEN is sg
This bit is cleared by saftttware by
0: No clock ready interrupt caused

1: Clock ready interrupt caused by

1 LSERDI F LSE ready interrupt fl ag
Set by h dware when LSERDIEN is sg
This bit is clearethbyLSEBRDEGERWAT §

0: No clock ready interrupt caused

Q
—

1: Clock ready interrupt caused by
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Bit

Fiel

Na me

Description

0

LSI

RD

I F

LSI
Set
Thi
0:
1:

ready
t he

by
s bit
N o

Clock

clock

interrupt

re

ready

har dwar e

ady

fl

when

ag

LSI
i sacé elayesetbtyi sgoft e

interrupt

interrupt

caused

RDI EN i
LSI
caused

R

by

535 APB2

Addr ess

Reset

31

v al

Peripheral

ue:

of fset

OxO0c

0x0000

0000

Reset

21

Register

20

19

(RCC_

16

Reserved

[2C4RET

2C3RST

UART7
RST

UARTE
RST

DVPRST

15

14

13

10

6

5

W
4

w
3

rw
2

w
|

W
0

Reserved

USARTI
RST

TIMSRST

SPIIRST

TIMIRST

Reserved
)

IOPERST

[OPDRST

IOPCRST

[OPBRST

IOPARST

Reserved

AFIORST

mn

W

Iw

w

Iw

™

™w

n

W

I'w

Bit

Fiel

Na me

Description

31:

21

Reserved

Reserved, t he

reset

val

ue

must

be

20

I 2C4RST

12C4 reset

Set and cleared by software.
0: Clear the reset

1: Reset 12C4

19

I 2C3RST

12C3 reset

Set and cleared by software.
0: Clear the reset

1: Reset 12C3

18

UART7RST

UARTY reset

Set and cleared by software.
0: Clear the reset

1: Reset UARTY

17

UART6RST

UART®6 reset

Set and cleared by software.
0: Clear the reset

1: Reset UART6

16

DVPRST

DVP reset

Set and cleared by software.
0: Clear the reset

1: Reset DVP

15

Reserved

Reserved, t he

res

et

val

ue

mu st

be

14

USART1RST

USART]1 reset

Set and cleared by software.
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Bit FiellName Description
0: Clear the reset
1: Reset USART1
13 TIMBRST TIM8 timer reset

Set and cleared by software.
0: Clear the reset
1: Reset TIM8 timer

12 SPI1IRST SPI1 reset

Set and cleared by software.
0: Clear the reset

1: Reset SPI1

11 TIM1RST TIM1 timer reset

Set and cleared by software.
0: Clear the reset

1: Reset TIM1 timer

10:7 Reesr ved Reserved, the reset value must be
6 | OPERST GPI O port E reset.
Set or cleared by software.
0: Clear the reset
1: Reset GPI O port E
5 | OPDRST GPI O port D reset.
Set or cleared by software.
0: Clear the reset
1: Reset GPI O port D
4 | OPCRST GPI O port C reset.
Set or cleared by software.
0: Clear the reset
1: Reset GPI O port C
3 | OPBRST GPI O port B reset.
Set or cleared by software.
0: Clear the reset
1: Reset GPI O port B
2 | OPAMPRST GPI O port A reset.

Set or cleared by software.

@
—

0OClear the res
1: Reset GPI O port A

1 Reserved Reserved, the reset val ue must be

0 AFIORST Alternate function 10 reset
Set and cleared tgoftware.
0: Clear the reset

1: Reset Alternate Function
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536 APB1 Peripheral Reset Register
Address offset 0x10
Reset value: 0x0000 O0O0O0O
31 i 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved | DACRST|PWRRST BKPRST|CANZRSTCANIRST Reserved USBRST| 12C2RST| 12C1RsT| UARTS | UARTA | USARTS | USIRT2| Reserved
5 14 i3 1 1110 S S S S SR SR SR
SPBRST| SPRRST Reslerved W%NSI?FG I I Reserve(; I TIM7RST| TIM6RST| TIMSRST| TIM4RST| TIM3RST| TIM2RST]
w w I w I I I I w w w w w w
Bit Fiel Name Description
31:30 Reserved Reserved, the reset value must be
29 DACRST DAC interface reset.
Set or cleared by software.
0 Clear the reset
1: Reset the DAC interface
28 PWRRST Power interface reset
Set and cleared by software.
0 Clear the reset
1: Reset the power interface
27 BKPRST Backup interface reset.
Set or cleared by software.
0 Clearthe reset
1: Reset the Backup interface
26 CAN2RST CAN2 reset
Set or cleared by software.
0 Clear the reset
1: Reset CAN2
25 CAN1RST CAN1l reset
Set or cleared by software.
0 Clear the reset
1: Reset CAN1
24 Reserved Reserved, the meisrettaivimddi.e must be
23 USBRST USB reset.
Set or cleared by software.
0: clear the reset
1: Reset USB
22 | 2C2RST 1 2C2 reset
Set and cleared by software.
0 Clear the reset
1: Reset | 2C2
10/587
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Bit FiellName Description
21 I 2C1RST I 2C1 reset
Set and cleared by software.
0 Clear the reset
l1Reset | 2C1
20 UARTS5RST UARTS5 reset.
Set or cleared by software.
0: clear the reset
1: Reset UARTS
19 UART4RST UART4 reset
Set and cleared by software.
0 Clear the reset
1: Reset UARTA4
18 USART3RST USART3 reset.
Set or cleared by software.
0: clreemgett he
1: Reset USARTS3
17 USART2RST USART2 reset
Set and cleared by software.
0 Clear the reset
1: Reset USART2
16 Reserved Reserved, the reset value must be
15 SPI 3RST SPI 3 reset.
Set or cleared by software.
0: clear the reset
1: Reset SPI 3
14 SPI 2RST SPI 2 reset.
Set or cleared by software.
0: clear the reset
1: Reset SPI 2
13:12 Reserved Reserved, the reset val ue must be
11 WWDGRST Window watchdog reset
Set and cleared by software.
0: Clear the reset
1: Reset window watchdog
10: 6 Reserved Reservedvalthe mesttbe maintained.
5 TI M7RST TI M7 timer reset.
Set or cleared by software.
0: clear the reset
1: Reset the TI M7 ti mer
4 TI M6RST TI M6 timer reset
Set and cleared by software.
0 Clear the reset
10/387
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Bit FiellName Description
1: Reset TI M6 timer
3 TI M5RST TI M5 timer reset
Seaand cl eared by software.
0 Clear the reset
1: Reset TI M5 timer
2 TI MARST TI M4 timer reset
Set and cleared by software.
0 Clear the reset
1: Reset TI M4 ti mer
1 TI M3RST TI M3 timer reset
Set and cleared by software.
0 Clear the reset
1: Reset TI M3 ti mer
0 Tl M2RST TI M2 timer reset
Set and cleared by software.
0 Clear the reset
1: Reset TI M2 ti mer
537 AHB Peripher al Clock Enabl e Register
Address offset O0x14
Reset value: 0x0000 0014
31 16
' ' ' " Resened I ' ' r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved ADC2EN | ADCIEN | SACEN | SDIOEN | RNGCEN Reserved CRCEN | Reserved |FLITFEN | Reserved | SRAMEN | DMAZEN | DMAIEN
| w w ™ w ™w I ™w W w ™w ™
Bit FiellName Description
31:14 Reserved Reser vreelsett hwal ue must be maintainse
13 ADC2EN ADC2 clock enable
Set and cleared by software.
0: ADC2 clock disabled
1: ADC2 clock enabled
12 ADCI1EN ADCI1 clock enable
Set and cleared by software.
0: ADC1 clock disabled
1: ADC1 clock enabled
11 SACEN SAC clock enable
Set and cleared by software.
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Bit FiellName Description

0: SAC clock disabled

1: SAC clock enabled

10 SDI OEN SAC clock enable

Set and cleared by software.
0: SAC clock disabled

1: SAC clock enabled

9 RNGCEN R N G €lock enable

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

1: R N G €lock enabld

8:7 Reserved Reserved, the reset value must be
CRCEN CRC clock enable

Set and cleared by software.
0: CRC clock disabled

1: CRC clock enabled

Reserved Reserved, the reset value must be

FLITFEN Flash interface circuit clock enable.

Set or cleared by software.

0: Disable the clock of the flash interface circuit
1: Enable the clock of the flash interface circuit

3 Reserved Reserved
2 SRAMEN SRAM interface clock enable

Set and cleared by software to disable/enable SRAM interface clock during S

mode.

0: SRAM interface clock disabled during SLEEP mode.
1: SRAM interface clock enabled during SLEEP mode
0 DMA2EN DMAZ2 clock enable

Set and cleared by software.

0: DMAZ2 clock disabled

1: DMA2 clock enabled

0 DMA1EN DMAZ1 clock enable

Set and cleared by software.

0: DMAZ1 clock disabled

1: DMAL clock enabled

538 APB2 Peripher al Clock Enabl e Registe

Address offset: O0x18

Reset value: 0Ox0000 OOOO

10/%87

NSING Technologies Pte. Ltd.

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



4 nsi.ic@m. sg
31 2 20 9 % 17 16
T T T T T T T T
Reserved J2C4EN | [2C3EN [UARTTENMUART6EN DVPEN
Tw W ™ ™w W
15 14 13 12 " 10 7 5 5 4 3 2 1 0
Reserved US&I}“ TIMSREN | SPIIEN | TIMIEN Reserved TOPEEN | IOPDEN | TOPCEN | IOPBEN | I0PAEN | Reserved | AFIOEN
™ e w " w w W rw w w
Bit FiellName Description
31:21 Reserved Reserved, the meisrettaivimddi.e must be
20 | 2C4EN | 2 Cldck enable

Set and cleared by software.
0:1 2 Cldck disabled
1:1 2 Cldck enabled

19 I 23CE N | 2 @I8ck enable

Set and cleared by software.
0:1 2 Cl8ck disabled

1:1 2 Cl8ck enabled

18 UART7EN UART?7 clock enable

Set and cleared by software.
0: UARTY clock disabled

1: UART7 clock enabled

17 UARTG6EN UARTS6 clock enable

Set and cleared by software.
0: UARTS6 clock disabled

1: UART®6 clock enabled

16 DVPEN D V [Rlock enable

Set and cleared by software.
0: D V Rlock disabled

1:D V [elock enabled

15 Reserved Reserved, the reset value must be

14 USARTI1EN USART1 clock enable

Set and cleared by software.
0: USART1 clock disabled
1: USART1 clock enabled

13 TIMBEN TIM8 Timer clock enhle

Set and cleared by software.
0: TIM8 timer clock disabled
1: TIM8 timer clock enabled

12 SPI1EN SPI1 clock enable

Set and cleared by software.
0: SPI1 clock disabled

1: SPI1 clock enabled

11 TIM1EN TIM1 timer clock enable

Set and cleared by software.
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Description

0: TIM1 timerclock disabled
1: TIM1 timer clock enabled

Reserved

Reserved, t he

reset

\

al

ue

mu

st

be 1

| OPEEN

10 Port E clockenable

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

IOPDEN

10 Port D clock enable

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

IOPCEN

10 Port C cbck enable

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

IOPBEN

10 Port B clock enable

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

IOPAEN

10 Port A clock enable

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

Reserved

Reserved, t he

reset

v al

ue

mu

st

be

AFIOEN

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

1: Alternate Function IO clock enabled

539 APB1

Addr ess

Per

of fset

Resdtueva 0x0000

31

30

29 28 27

I pheral Clock

Ox1c
0000O0

26 25 24 23 22 21

Enabl

20

19

e

18

Regi ste

17

16

Reserved

DACEN

PWREN| BKPEN

CAN2EN|CANI1EN| Reserved USBEN | I12C2EN | 12C1EN

UARTSE|

UART4EN

USART3
EN

USART2
EN

Reserved

15

14

w
13

w
12

w
11

w
10 6 5

w
4

w
3

w
2

w
1

0

SPBEN

SPREN

Reserved
1

WWDG
EN

Reserved TIM7EN

TIMG6EN

TIM5EN

TIM4EN

TIM3EN

TIM2EN

rw

w
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Bit FiellName Description

31:30 Reserved Reserved, the reset value must be

29 DACEN DAC interface clock enable

Set and cleared by software.
0: DAC interface clock disabled
1: DAC interface clock enable

28 PWREN Power interface clock enable
Set and cleared by software.
0: Power interface clock disabled

1: Power interface clocgnable

27 BKPEN Backup interface clock enable
Set and cleared by software.

0: Backup interface clock disabled
1: Backup interface clock enabled

26 CAN2EN CAN2 clock enable

Set and cleared by software.
0: CAN2 clock disabled

1: CAN2 clock enabled

25 CAN1EN CANL1 clock eable

Set and cleared by software.
0: CAN1 clock disabled

1: CANL1 clock enabled

24 Reserved Reserved, the reset value must be

23 USBEN USB clock enable

Set and cleared by software.
0: USB clock disabled

1: USB clock enabled

22 I2C2EN I12C2 clock enable

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

1: 12C2 clock enabled

21 I2C1EN I2C1 clock enable

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

1: 12C1 clock enabled

20 UARTS5EN UARTS5 clock enable

Set and cleared by software.
0: UARTS5 clock disabled

1: UARTS clock enabled

19 UART4EN UART4 clock enable

Set and cleared by software.
0: UART4 clock disabled

1: UART4 clock enabled
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Description

18

USART3EN

USART?2 clock enable

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

17

USARTZ2EN

USART?2 clock enable

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

16

Reserved

Reserved, the reset val ue must

be

15

SPI 3EN

S P Icl8ck enable

Set and cleared by software.
0: S P Icl8ck disabled

1: S P IclBck enabled

14

SPI 2EN

S P Icl@ck enable

Set and cleared by software.
0: S P Icl@ck disabled

1: S P Icl@ck enabled

13:

12

Reserved

Reserved, the reset value must

be

11

WWDGEN

Window watchdog clock enable
Set and cleared by software.

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

Reserved

Reserved, t he

reset value must be

TI M7 EN

TIM7 timer clock enable

Set and cleared by software.
0: TIM7 clock disabled

1: TIM7 clock enabled

TIMGEN

TIM6 timer clock enable

Set and cleared by software.
0: TIM6 clock disabled

1: TIM6 clock enabled

TIM5EN

TIM5 timer clock enable

Set and cleared by software.

0: TIM5 clock disabled
1: TIM5 clock enabled

TIM4AEN

TIM4 timer clock enable

Set and cleared by software.

0: TIM4 clock disabled
1: TIM4 clock enabled

TIM3EN

TIM3 timer clock enable

Set and cleared by software.
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Bit FiellName Description
0: TIM3 clock diséled
1: TIM3 clock enabled
0 TIM2EN TIM2 timer clock enable

Set and cleared by software.
0: TIM2 clock disabled
1: TIM2 clock enabled

5310 Backup Domain Contr ol Register (RCC._

Address offset: O0x20
Reset val ue: Ox0000 0O0O0O

31 17 16

T T T T T T T T T T T T T T BDSFT

Reserved RST

™w

15 14 10 9 8 7 3 2 1 0

RTCEN Reserved RTCSEL[1:0] Reserved LSEBP | LSERD | LSEEN

1 1 1 1 1 1 1 1 1
™ ™ ™ ™w ™w
Bit FiellName Description

31:17 Reserved Reserved, the reset value must be

16 BDSFTRST Bacldwmain software reset.

Set or cleared by software.
0: No effect

1: Reset the entire backup domain
15 RTCEN RTC clock enabl e
Set and cleared by software.

0: Di sable RTC cl ock
1: Enabl e RTC cl ock

14:10 Reserved Reserved, the reset value must be
9:8 RTCSEL[1: 0]/RTC clock source selection
Set by software to select RTC cl ock

it cannot be changed until the next
by setting the BDSFTRST bit.
00: No cl ock

01 LSE oscillator selected as RTC ¢

10: LSI oscillator selected as RTC

11: HSE oscillator divided by 128 3
7: 3 Reserved Reserved, the reset val ue must be
2 LSEBP Ext er nsapleeldowsci |l |l ator bypass

I n debusgetmoadned, cl eared by soft ware
be written whesnpetehde oesxctielrlnaatlorl oiws d

0: LSE oscillator not bypassed
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Bit Fi el|] Name

Description

1: LSE oscillator bypassed

LSERD

Ext er nsapleeldow | ock oscillator
Set andyclheaardevhr e
LSEEN bit
0:

1: E x t esrpneael d

ready
indicate if t
LSERD goes |
not

to

is cleared,

Ext esrpneaeld looswci | | at or ready

looswci | | ator ready

LSEEN

Exter rsaple eldowi Il d @k oos@enabl e
Set by
0: sSpeedxbscnal at ow
1: Enabl e

and cl eared software.
Di sabl e

tdpeectesaial | & bovr .

Note: The

bits are in
PWR_CTRL. DBKP bit
wi || not affect t

5311 Cl ock

Address offset

Reset val ue:

31 30 29 28 27 26

RCC_BDCTRL. LSEEN,
thefmbaekup he epmaokimetcstTelade ea fvireirt er es et

RCC_BDCTRL. LSEBP,

These bits onl

ts.

set
bi

i s
hese

can y

Control (BC&t CI RREGS3t er

0x24
0x0C0O0000O03

25 24 23 22 21 20 19 16

LPWR
RSTF

WWDG
RSTF

IWDG
RSTF

SFT
RSTF

POR
RSTF

PINRSTF

MMU
RSTF

RAM
RSTF

BKP
EMCF

RET
EMCF

BOR

RMRSTF RSTF

Reserved
1 1

Reserved

Reserved LSIRD | LSIEN

be

Bit Fi ell Name

Description

31 LPWRRSTF

Low power reset
Set by
Cleared
0:

1: Apdbdwevr

flag

har dwmowemwhmanagdmewnt reset

by by
Nep olwew mamagemewiccurred

software writing to

management reset

occurred

1

30 WWDGRSTF

Wi n
Set
Cl e

dow watchdog reset

by
ared
N o
1: Wiwatoovhdog

flag

hardware when wi ndow wat c

by
wi ndowed

a

by
watchdog

software writing to

reset occu

reset occurred

1

29 | WDGRSTF

I nd
Set
Cl e

ependent watchd reset

by
ared
N o

og flag

hardware when

by
independent
wda t

an

by
watchdog

independen

software writing to

reset (o]

1: I ndependent chdog reset occu

1
1
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Bit FiellName Description
28 SFTRSTF Software reset flag
Set by hardware when a software re
Cleared by software by writing to {
0: No software reset occurred
1: Software reset occurred
27 PORRSTF Powen/ pdwen reset fl ag
Set by harpwaem/ whe®an ar eset occurs
Cleared by software by writing to {
0: No power on/ power off reset occ
1: PowkpoWwérreset occurred
26 PI NRSTF External pin reset flag
Set by hardware when a reset from {
Clerad by software by writing to thege
0: No NRST pin reset occurred
1: NRST pin reset occurred
25 MMURSTF MMU reset fl ag
Set by hardware when MMU reset occ
Cleared by software by writing to {
0: No MMU reset occurred
1: MMUoceseted
24 RMRSTF Clear the reset fl ag
Set by the software to clear the r ¢
0: No effect
1: Clear the reset flag
23 RAMRSTF RAM reset flag.
Set by hardware when a RAM reset o
the RMRSTF bit.
0: NorBRABMt occurred
1: A RAM reset has occurred
22 Reserved Reserved, the reset value must be
21 BKPEMCF Backup domain EMC reset fl ag
Set by hardware when a backup domai
writing the RMRSTF bit.
0: MNokubpa domain EMC reset occurred
1: A backup domain EMC reset has o0¢
20 RETEMCF Ret enti on domain EMC reset fl ag
Set by hardware when a Retention d
software writing the RMRSTF bit.
0: No Retent i onocdcoumariend EMC r eset
1: A Retention domain EMC reset hag
19 BORRSTF BOR reset fl ag
Set by hardware when a BOR reset o
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Bit FiellName Description
RMRSTF bit.
0: No BOR reset occurred
1: A BOR reset has occurred
18: 2 Reserved Reserveet véalueemust be maintained.
1 LSI RD I nterspleldowscill ator ready
Set and cleared by hardware to indi
ready. Af ter LSIEN is cleared, LSI H
oscillator clock cycl es.
Oilnternal 40KHz RC oscillator <cloc
1: Internal 40KHz RC oscillator cl
0 LSI EN I nters@leeldowscill ator enabl e
Set and cleared by software.
0: Disable the internal RC 40 kHz
1: Enable the internal RC 40 kHz o
5312 AHB Peri pheral Reset Register (RCC_A
Address offset 0x28
Reset value: 0x0000 00OO
31 16
15 14 13 12 11 10 9 8 0
Reselrved IADC2RST|ADCIRST| SACRST | Reserved RNGCRST] I I I I Reserved I I I I
\ — — — — . . . . . . . .
Bit Fi el Name Description
31:14 Reserved Reserved, the reset value must be
13 ADC2RST ADC?2 reset
Set and cleared by software.
0: Clear theeset
1: Reset ADC2
12 ADCI1RST ADC1 reset
Set and cleared by software.
0: Clearthe reset
1: Reset ADC1
11 SACRST SAC reset
Set and cleared by software.
0: Clear the reset
1: Reset SAC
10 Reserved Reserved, the reset val ue must be
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Bit FiellName Description
9 RNGCRST R N G feset
Set and cleared by software.
0: Clear the reset
1:ReseRNGC
8:0 Reserved Reserved, the reset value must be
5313 Cl ock Configuration Register 2 (RCC_
Address offset O0x2c
Reset value: 0x0000 3800
31 i 30 29 28I i i I24 23I i i i i i i 16
Reserved Tng’lg]fK RNGCPRES[4:0] Reserved
15 ™ 11 rl‘g 9 8 4 3 0
I ADICIMPRES[I4:0] I ADCIM | Reserved I ADCIPLLPRESI[4:0] I I ADCHPII{ES[S:O] I
. X — . . — . . — X . . r;v .
Bit Fi el Name Description
31:30 Reserved Reserved, the reset value must be
29 TI MCLKSEL TIM1/8 clock source selection
Set and cleared by software.
0: PCLK2 is selected as TIM1/8 clo
PCLK2 T 2 is selected.
1: SYSCLK input clock is selected
28: 24 RNGCPRES[ 4: (RNGC prescal er.
Software sets or clears these bit
cl ock.
00000: SYSCLK is not divided
00001: SYSCLK divided by 2
00010: SYSCLK divided by 3
11110: SYSCLK divided by 31
11111: SYSCLK divided by 32
23:16 Reserved Reseyr viele reset value must be main
15:11 ADC1MPRES[ 4{ADC 1M clock prescaler
Set and cleared by software to con
source.
00000: ADC 1M clock source not div
00001: ADC 1M clock source divided
o0oo010C 1A cl ock source divided by
11110: ADC 1M clock source divided
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Bit Fi el Name Description
11111: ADC 1M clock source divided
Note: ADC clock must be configured
10 ADC1MSEL ADC 1M clock source selection.
Set or cleared by software.
0: Sel ect cHSoc ko sacsi Itlhaet oirnput <c¢cl ock
1: Select HSE oscillator clock as
9 Reserved Reserved, the reset val ue must be
8: 4 ADCPLLPRES[ {ADC PLL prescaler
Set and cleared by softwaam ttlohe cPln
the ADC.
Oxxxx: ADC PLL clock is disabl ed
10000: PLL clock not divided
100PLL clock divided by 2
10010: PLL c¢clock divided by 4
10011: PLL clock divided by 6
10100: PLL clock divided by 8
10101: PLL c¢clock divided by 10
10110cl Ptk divided by 12
10111: PLL clock divided by 16
11000: PLL clock divided by 32
11001: PLL clock divided by 614
11010: PLL clock divided by 128
11011: PLL clock divided by 256
Others: PLL clock divided by 256
3:0 ADCHPRES[ 3: (ADC HCLK prescaler
Set caraared by software to configur
to the ADC.
0000: HCLK clock not divided
0001: HCLK clock divided by 2
0010: HCLK c¢clock divided by 4
0011: HCLK clock divided by 6
0100: HCLK c¢clock divided by 8
0101: HCLKedlbgk1@ivid
0110: HCLK clock divided by 12
0111: HCLK c¢clock divided by 16
1000: HCLK c¢clock divided by 32
Others: HCLK clock divided by 32
5314 Cl ock Configuration Register 3
Address offset 0x30
Reset value: 0x0000 3800
11/%87
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17 16

' ' ' ' ' Reserved ' ' ' ' TRNGIM|TRNGIM ey
15 . . . . 11 10 . . . 7 6 5 . . . ™ . ™ . 0
TRNGIMPRES[4:0] Reserved BORRST Reserved
s s — . s s . s — s s . s s
Bit FielName Description
31:19 Reserved Reserved, the reset value must be m
18 TRNG1MEN TRNG analog interface clock enabl e.
Set or cleared by software.
0: Disable TRNG analog interface ¢
1: Enable TRNG analog interface clo
17 TRNG1MSEL |TRNG 1M clock selection.
Set or cleared by software.
0: Select HSI oscillator as TRNG 1M
1: Select HSE oscillator as TRNG 1M
16 Reserved Reserved, the reset value must be m
15:11 TRNG1MPRESTRNG 1M clock prescaler.
Soft war e sheetsse obri tcsl etaor sgetner at e t he
0000x: TRNG 1M clock source divided
0001x: TRNG 1M clock source divided
0010x: TRNG 1M clock source divided
0011x: TRNG 1M clock source divided
0100x: TRNG 1M clock source divided
1111x: TRNG 1M clock source divided
10:7 Reserved Reserved, the reset value must be m
6 BORRSTEN B O Reset enable
Set and cleared by software.
0: Disable BOR reset
1: Enable BOR reset
5:0 Reserved Reserved, the reset value must be m
11/6 87
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6 Low-power Bluetooth

The-b32 ARMMoc ¢ gpeo Wieocow Bt art oot her i ntegrated in the
the BLE core protocol stack and control of the RF al
amplifiers, filters, frequency synmtihte sBiazleurns/ , maRavé m g

support BLE5.0 communication mode.

It has the following features:

T Receive sensitivity94dBm, transmit power up to +3dBm, bdiiitBalun/matching network
T Receive power consumption: 3.5mA@3.0V (DCDC)

T Transmit power consumptioB.5mA@3.0V /0 dBm(DCDC)

T Built-in security and verification features, including AESITZRC16

I Supports AGC/RSSI

For the detailed use of the BluetoothHUGuMIT2WBHNSDFSdr
Bl uetooth Componeéats Reference Gu

Note: The external intepuoupdos XTI BBEXTéldcanpdi geé nehe

11/687

NSING Technologies Pte. Ltd.

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



ay,
" v NSING

4 nsi.ec®m. sg

7 GPIO and AFIO

J1Summary

The chip supports up to 65 GPI Os, which are divided
group of GPI GALd GFPAICOC has 16 ports, a total of 8 GF

other alternate peripherals, and users can configur
independently configur ed pees igrheautl pdtu,ncitrn pwint porr tal tE
other GPI O pins have high current passing capabilit)
GPI O ports can be configured in the following modes

Yinput floating

Yinputwppull

YIi npuidopunl |

YAnal og functi on

yOpedr ain output

YPusgphl |l output

YPugph!l |l alternate function
yOpedr ain alternate function

Each 1 /O port bit can be programmed arbi-bhirtarwdmnydgdg @ODLE
hal f wbrtd byt 8 aalclcoewsesd )i.s Tnhoet fi gure bel ow shows t he
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FignlBeasi c structure of | /O port

[~ |
| Pushpull/OpendrainClose p.pos Vo]
. —
i =
Outpgt data I Output Control I
Write/Read register | I
- =
| N-Mos| |
AFIO output
I vs| |
From Onchip peripherals Output driver = I
I- ————————— 1/0 PIN
_________ = Diode
ONOFF T
Read | | Voo oo |
AFIO input I Schmitt trigger I Vss
< ONOFF =
Enter Onchip perpherals I I
-l [l
Analog input i I
I ONOFF I
I
!_Inputdriver = Vss I
721/ O function description
7.2.1 I/ Ghode configuration
I/ O mode <control i s s éGPIOXbPY. CRGo GRIOXgPIHIrCF& ndn ouegust are

GPIl Ox (ROBCDE) The |/ O configurations in different op

Tab7tléd / O mode and configuration relationship

Configuration mode PCFG1 PCFGO PMODE1 PMODEO PODXx register
Universal PushPull 0 0 Oorl
output OpenDrain 1 01: 10MHz max Oor1l

Alternate PushPull 0 10: 2MHz max Not use
function 1 1: 50MHz max
OpenDrain 1 Not use
output
Analog mode 0 0 Not use
Input floating 1 Not use
Input 00: reserved
Input pulkdown . 0
Input pultup 0 1

| / O characteristics under different configurations &
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Tab72é/ O characteristics of different |1 O confi
Characteristic GPIO input GPIO output Analog mode Peripheral alternate
) ) According to peripheral
Output buffer Disable Enable Disable ] ) ]
function configuration
Disable ) )
o | According to peripheral
Schmitt trigger Enable Enable The output value is ) . )
function configuration
forced to O.
. . . ) According to peripheral
Pull up/Pull down/floating Configurable Disable Disable ] ) ]
function configuration
Configurable GPIO output Configurable GPIO outputs
. ) 0 when the data is "0" an ) when the data is "0" and hig
Opendrain mode Disable o Disable ]
high impedance when h impedance when he data
data is "1" "1t
Input data register (I/O status] Readwrite Readable Read a®. Readable
Output data register (write valu Invalid Readwrite Invalid Readable
7.2.1.1 |l nput mode
When |/ O port is configured in input mode:

yThe data that appears on the |/ O pi2alk.e sampled to
VYVRead atbtess npot data register can get |1/ O status
yOut put buffer is disabl ed.

ySchmidt trigger input is activated.

YWe ak -uppu laln-db wnulrlesi st ors are connected apcopdwihgot o
floating).
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Fi gnZlenput fulpd gotw/ivwdnu lclonf i gurati on

A 4

Bit set/clear registt

Write Output Drive

Output data regis

e WielRea ™
e e
:- v : 1/0 PIN
I % l Diode
' |
I ON/OFF |
I | = Vss
| ON I
T Input data regist I Q l

I Schmitt trigge I
l |
I ON/OFF I
| |
| = Vs¢ I
e J
Input drivel Input float/pull up/pull dow

7.2.1.2 OQut put mode

When |/ O port is configured as output mode:

A Schmidt trigger input is activated

A Weak -uppu lalndlowm |l desi stors are disabl ed.

A Output buffer is activated.

p Oparain 'mbdeon the out putMQS,t aanrde gtihset epri na cotui tvpaut te
1 port on the output data regi-MQ%r ma
is never activated)

P Pushl | mo@e: onutt hdkcatoautrpe g-MO®Berandtithat psnNout put
"1l' on the outputMOdSat a nrde ¢gihset epri na cotuit vautt e

A The data appearing on the 1/0O0 pin is sampled to tt
A Read aceesspub data register can get |/ O status.
A The read access to the output data register gets t
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Fi gn3Cut put mode configuration
T T T T T T T T [
| Output driver v |
l Push-pull/Open-drain DD |
| P—MUSlH— |
Bit set/clear register >
Write - |
Jutput data register t DJutput Control |
- - > ' I = l
Write/Read | I
| 1 |
l N-M(JS_ |
| - \"ssl
¢ {]
/0 PIN
Fo===—=———------5 K
l IHode
I (13 :
Rend Input data register : "\{} I 1
| Schmitt trigger | = v
I 55
| 1
Input driver
7.2.1.3 Alternate function mode
When |/ O por tfsorarael tceornnfaitgeu rfeudnct i on mode:
A Schmidt trigger input is activated.
A Weak -uppu lalndlowm |l desi stors are disabl ed.
A In ther @ipesoul Ipucschnf i gur ation, the output buffer i
A Signal s nofpetruiplhter als drive the output buffer.
A Theata appearing on the 1/0O pin is sampled to the
A Read access to the input data register can get |/C
A The read access to the output data register gets t
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=1
|Output driver |
| Push-pull/Open-drain/Close Voo |
P {Bit seviclear register [— I paos— |
rnie N
Dutput data registeil—eg | |
I Output Control |
- Write/Read o I |
) |
AFIO output ! |
I
From On <hip peripherals | N-MC ]S= |
I T vss I
—— o ———— ——— — -
L
r—______—_____—__l VO PIN
| | Diode
P AFIO input : Vop :
' [
Enter On-chip peripherals | -
| ON/OFF | =
ON | Vss
. | rd! 1 !
¢—— Input date register - 1
Read | \J |
| Schmitt trigger |
' |
: ONIOFF :
' [
| Input driver = Vs
|
7.2.1.4 Anal og mode
When the | /O port is configured in analog mode:
A Weak -upu lalndlowm |l desi stors are disabl ed.
A Read access to the infpwda. data register gets the va
A Out put diusfabelred.s
A Schmidt trigger input is disabled and outputsval ue

achieved)
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Fi gnHi gh i mpedance analog mode configuration
_______________ A
| Qutput driver |
——| Bit set/clear register > | |
Write | |
Output data register
| |
1 | -
Write/Read | |
e |
[
170 PIN
e T T T T T T [ .
Analog Input l | Dinde
. ! |
From On-chip peripherals | |
| | =
| OFF | Vss
44— Input data register | 4 :
Read | ~ |
| Schmitt trigger |
' |
e e e e e e e 4
Input driver

7.2.2 Status after reset

During and | utshte aafltteerr ntahtee rfeusnectt,i ons are not aogti ve,
modRCRKGyYy[ 1 BMODEYB[ 1) O0by0a8bfault. But there are sever

A BOOBWRSITOSC alOSC_OUT has noo®ePby dehault

E BOOTpOi n default confdiogummrati on is input pul]l

E NRST pull up input and outoput
A After reset, the default state of the HiTAGassadi &
JTAG pin is pl aecpedowonpn hfeodiennput pul |
A PA15: JTDI is -pbamedein input pul!l
A PA1BTCK i s iplpauctedouilll down mode
A PA1BTMSs placedupnmodeut pull
A PB4JTRST isippawmppmblide

E PBITDO is -petl touppethp wa idcowni.l Ipul |

A PDand PD1:
E PDO and PD1 are in default analog mode for pin
E PDO and PD1 are multiplexed to OSC_IN/OUT for pi
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A PCBARPCA#®LC1S5

E PC13~15 are the three pins domahe bsckowededaom.
these pins default to anal og mode.

A PB2/BOOT1
E PB2/BOOT1 is -downhhetahpubypdeFfault;

E BOOTO default «confdiogwnr.atReofneri st o ntptue fpaullllowi ng

connecFkdshthmain storage area is selected by def
Start mode select pin
Start mode Description
BOOT1 BOOTO
X 0 Main flash memory The main flash memory serves as the bq
area.
0 1 System memory System memory as boot area
1 Built in SRAM Built-in SRAM as startup area

7.2.3 |l ndi vi dual bit setting and bit cl ea
By writing "1° to the Dbit to be changed in the set
i ndividual bit operation of the datmorree gii dtserc abnGmleO x
bit written with *1° is set or cleared accorrdd ndyd g/s
not need to disable interrupts, and is completed in

7.2.4 Externaérr uppg /Iwiake

Al ports have external interrupt capability, which
A The port must be configured in input mode.
A Al ports can bepconfi SQEE®Id STOPOWSHKOP2 modepbeand |

configured.

b=

PAO can be used to wake up in STANDBY mode.

>

The gener al pur posFe glul)@sBamotnneads essh o wnelibh elxitreeg s ad
configured by register AFI O_EXTI CFGx.

7.2.5 Al ternate function
When | /O ports are configured for alternate functio
GPI Ox _PH_CFG) must be programmed before use, as foll

A 1l nput ealftuenrcntaton : The port must be-upo ofdognunrl)d da nidn t
i nput pin must be externally driven.

A Output alternate function: The por tpurulstdmad mm f i ¢

p~3)

Bi di r ecetrincanteel faulntcti on: The port bit must be -confi
12/%87
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pull «oraomén At this time, the input driver is col

I n the output alternate functduwtnpuroddkgt a& hree gpiisnt eirs adr
out put si genhailp opfertitbpeheam! . I f the software configure
peripheral is not activated, then its output wild.l b €

7.2.5.1 Clock output MCO

The micoblcemtal |l ows the c¢clock signal to be output to
pushl | alternate output function mode. The foll owin
selection of theCO[@cR]i biteninokhedcbypyckK configur at

A SYyscLK divided clock
A HSI

A HSE

A PLL divided clock

7.2.5.2 Software remapping |/ O alternate functi o
I n order to expand the flexibility of alteperatphpenl
alternate functions can be remapped to other pins. )

AFI O_RMP) CB®Gx soft war e. At this ti me, the alternate
remapped to the new pin.

7.2.5.3 Fwctional remapping of backup domain pin
72531 Functional description of backup domain
PC13~PC15 pins are |l ocated in the backup domain and

A When the backup doma(iinntiess nmo wearnead olgy swbhDch conne
functions are availabl e:

E PCl14 and PC1l5 can be used for GPI O or LSE pins.

E PC13 can be wugdposse d /Qempeoral, TAMPER pin, RTC ca&
second od.t4hatptEes e

Note: Because the analog switch can only pass | ow c
in the output mode are | imitedhetmaxsmaemd!| madti be 3D
ports must not be used as current sources (such as o

A When the backup domain is powered by VBAT (the ana
foll owing functions can be used:

E PC14 a®hdc®Clonly be used for LSE pins.

E PC13 can be used as a TAMPER pinl5.RX.C8aamldaromt@lud
cal i br atRTdCn adlacgark ,cl ock pul se or second pul se o
intrusion detection). For the convenience of mee¢
to the intrusion detection pign t(REIAMPEIRDEMN rbni to.n t
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72532 PC13~PC15 function mapping

According to the previous description, the configure
as foll ows:
PC14 and PC15 condition PAD mode configuration
GPIO mode LSE is off, thebackup domain is powered by VDD, and it can only| The mode of GPIO depen(
used in GPIO mode when the 1.1V power supply is turned off witl on the application.

entering the low power mode(STANDBY, STOP2)

LSE mode The LSE priority is high, and the LSB&ode will be entered if the abo Analog mode
conditions are not met.
PC13 condition PAD mode configuration
GPIO mode Thebackup domain is powered by VDD, and can only be used in ( The mode of GPIO depeng
mode when the 1.1V power supply is turned off without entering th on the application.

power mode(STANDBY, STOP2)

TAMPER pin You can configure this input at any time. Input floating

RTC calibration clock, RTqWhen this pin is not used for intrusion detectibican be used to outpg Alternate puskpull output
alarm clock pulse or secor] RTC calibration clock, RTC alarm clock pulse or second pulse, s

pulse priority is lower than the TAMPER function.

From the above, the power domain division managed by the three pins PC13,PC14,PC15:

YGPI ORH_CFG/ GPI Ox _PI D/ GPI Ox _POD/ GPI| Ox _PB a@/dGPRltxe_rP BAF
related configuration registers are in the Core powe

y The Mux logic of these three pins are in VBAT domain, and the default mode is GPIO floating input mode; PC14
ad PCl5 decide which mode and Mux they are in accord
chip mode signal, GPI OC_PH_CFG, TAMPER and clock out

Note: The control signal of whetheVYBATei bazkupmabiwea
by PWR modul e, which should be obtained by POR signe

7.2.5.4 Use the OSC_I N/ OSC_OUT pin as the GPI O p

I f the espeedabshbibbhator is not turned on insedeasp
PDO/PD1 of GPI O, which is realized by setting the a
(AFI O_ RMP_CFG), as described bel ow:

Bit 15 PD01_RMP: PDO/ PD1 is mapped to OSC_ in/OSC_out (PDO/PD1 mapping on OSC_IN/OSC_OUT)

This bitcan be set to '1' or '0' by software. It controls the GPIO function image of PD0 and PD1. PDO and PD]
mapped to the OSC_IN and OSC_OUT pins when the main oscillator HSE is not used (the system runs on th
8MHz RC oscillator).

0: Do not remp PDO and PD1;

1:PDO is mapped to OSC _in, and pd1 is mapped to OSC_OUT.

This function can only be applied to-4#$ and 64pin packages (there are PDO and PD1 oipi&Q100pin and 128
pin packages, and there is no need to remap them).

Note: The external interrupt/ eypémnt amidm 6a okha deass, nRDO
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cannot be used to generate external interrupts/ even
OSC_I N and OSC_OUTPDWi t hwhiitc PDOarmnke mapped to PDO
oscillator i-pi modandise&llovdopadlWages, PDO and PD1 pins
are available, so there is no need to remap PDO/ PD1

Note: OBBehN and OSC_OUT are remaped as PDO/PD1 (GPIC

7.2.5.5 JTAG/ SWD alternate function remapping

The SWRAG debug interface is enabled by default whe]
mapped to ttheasGPdWowmwrin the following Tabl e.

Alternate function GPIO port
JTMS/SWDIO PA13
JTCK/SWCLK PA14

JTDI PA15
JTDO PB3
NJTRST PB4

I f you need to use its GPI O f AfdOi RMPdCFGn S§WdebhAaGgC
AFlI O_RMP_CFG. SW_ JDTiAtGs Cd-&Gif 2ctdbgnge t he above remapping

Tab7l3®ebug port i mage

SWD_JTAGI/O pin allocation

SW_JTAG_CFG[2:( Possible debug ports for PA13/ PA14/ PA15/ PB3/ PB4/
JTMS/ JTCK/ JTDI JTDO NJTRST
SWDIO | SWCLK
000 CompleteSWD_JTAG (JTAGDP+SWDP)| I/Oisnot | I/Oisnot | I/Oisnot| I/Oisnot | I/Ois not
(reset state) available | available | available| available available
001 Complete SWD_JTAG (JTA®P+SWDP)| I/Oisnot | 1/Oisnot | I/Oisnot| I/Ois not I/10
But there is NnANJTRST available | available | available| available available
I/Oisnot | /O is not 1/0 ) I/O
010 Turn off JTAGDP and enable S\BP. ] ) ) I/O available )
available | available | available available
I/0 1/0 1/0 ) I/0
100 Turn off JTAGDP and SWDP. I/O available
available | available | available available
other Forbidden

72551 SWJ CFG configuration items

When the write buffer of APB bridge is full, one mor
This is because the release of SWD_JTAG piNd TR&ERds t w
JTCK are c¢l ean.

The firbBée siyghat tnput -80AG hwi tklker h/e® ibryp BSIWNWDITSRSTonn
[/ JTDI/JTMS is connected to 1,JTCK is connected to 0)

Second cycl e: | OM controls the sigmalns ofc hnWBR tJ TAG up
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72552 Pudiwn configuration

Since the pins of JTAG are directly connected to the
the clock terminal), it is necessary to ensure that
uncolnltaabol e 1 O | evel, JTAG's -doawnmuta-pd:npulsl fi xed with

A NJTRSTIinteumal pull

A JTDI : Il na@rnal pull

A JTMS/ SWDI O: -dmternal pull

A JTCK/ SWCLK: -oawer nal pull

7.2.5.6 ADC external trigger alternate function |

The externabutrrcieggf injection conversion and regular
remapping and debug | /O configuration register (AFIC

Tab74dDC1l external trigger injection conversion alt
Alternate function ADC1 ETRI=0 ADC1 ETRI=1
ADC1 external triggerl ADC1 external trigger injection conversion is conneq ADC1 external trigger irgction conversion
injection conversion to EXTI15. is connected to TIM8_CH4
Tab7h5&d DC1 external trigger regular conversion alter
Alternate function ADC1_ETRR =0 ADC1_ETRR =1
ADC1 external triggerf ADC1 external trigger regular conversion is connectg ADC1 external trigger regular conversion ig
rule conversion EXTI11. connected to TIM8_TRGO
Tab7t6&aDC2 external trigger injection conversion alt
Alternate function ADC2_ETRI=0 ADC2_ETRI=1
ADC2 external triggerl ADC2 external trigger injection conversion is conneq ADC2 external trigger imgction conversion is
injection conversion to EXTI15. connected to TIM8_CH4
Tab7t7&aDC2 external trigger regular conversion alter
Alternate function ADC2 ETRR =0 ADC2 ETRR=1

ADC2 external trigge ADC2 external trigger regular conversion is conng ADC2 external trigger regular conversion
rule conversion to EXTI11. connected to TIM8 TRGO

7.2.5.7 Tl Mx alternate function remapping

Tab7i8&1 M5 alternate function remapping

Alternate function TIM5CH4_RMP =0 TIM5CH4 RMP =1
TIM5_CH4 TIM5_CH4 is connected to PA] The LSl internal oscillator is connected to TIM5_CHA4 to calibrate
LSI

Tab79d | M4 al ternate function remapping

Alternate function TIMA_RMP =0 TIM4_RMP =1
TIM4_CH1 PB6
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TIM4_CH2 PB7

TIM4_CH3 PB8 PD14

TIM4_CH4 PB9 PD15

Tab7led | M3 al ternate function remappin
Alternatefunction TIM3_RMP[1:0] = 00 TIM3_RMP[1:0] = 10 TIM3_RMP[1:0] = 11
(No remapping) (partial remapping) (Full remapping)

TIM3_ETR PD2(Not affected by remapping)
TIM3_CH1 PA6 PB4 PC6
TIM3_CH2 PA7 PB5 PC7
TIM3_CH3 PBO PC8
TIM3_CH4 PB1 PC9

Tab7lel | M2

alternate

function

Alternate function

TIM2_RMP[1:0] = 00
(No remapping)

TIM2_RMP[1:0] = 01
(partial remapping)

TIM2_RMP[1:0] = 10
(Partial remapping)

TIM2_RMP[1:0] = 11
(Full remapping)

TIM2_CH1 PAO PA15 PAO PA15
TIM2_CH2 PAl PB3 PAl PB3
TIM2_CH3 PA2 PB10
TIM2_CH4 PA3 PB11

Tab7leX | M1

alternate

function

Alternate functiorf TIM1_RMP[1:0] = 00| TIM1_RMP[1:0] =01 | TIM1_RMP[1:0]=10 | TIM1_RMP[1:0] = 11
(No remapping) (partial remapping) (Partial remapping) (Full remapping)

TIM1_ETR PA12 PA12 PE7
TIM1_CH1 PA8 PA8 PE9
TIM1_CH2 PA9 PA9 PE11
TIM1_CH3 PA10 PA10 PE13
TIM1_CH4 PA11 PA1l

TEAM1_BKIN PB12 PAG6 PB5
TIM1_CH1N PB13 PA7 PB13 PES8
TIM1_CH2N PB14 PBO PB14 PE10
TIM1_CH3N PB15 PB1 PB15 PE12

Tab7led | M8

alternate

function

Alternate function TIM8_RMP[1:0] = 00 TIM8_RMP[1:0] = 01 TIM8_RMP[1:0] = 11
(No remapping) (Partial remapping) (Full remapping)
TIM8_ETR PAO PB4 PB4
TIM8_CH1 PC6 PC6 PD14
TIM8_CH2 PC7 PC7 PD15
TIM8_CH3 PC8 PC8 PC8
TIM8_CH4 PC9 PC9 PC9
TEAMS8_BKIN PA6 PB3 PB3
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Alternate function TIM8_RMP[1:0] = 00

(No remapping)

TIM8_RMP[1:0] = 01
(Partial remapping)

TIM8_RMP[1:0] = 11
(Full remapping)

TIM8_CH1N PA7 PA15 PA15
TIM8_CH2N PBO PC12 PC12
TIM8_CH3N PB1 PD2 PD2
7.2.5.8 CANMI ternate function remapping
72581 CAN1 alternate function remapping
The CAN1 signal can be mapped to port A, port B or

remapping

Tab7tle£LAN1

f-puinrc t @prodm 6pda ck@B ge s

alternate funct

(therttheagse mac RPdDdPe a)n.d

ion remapping

Alternate functionl CAN1_RMP[1:0] = 00

CAN1_RMP[1:0] = 01

CAN1_RMP[1:0] = 10

CAN1_RMP[1:0] = 11

CAN1_RX PA11 PD8 PBS PDO
CAN1_TX PA12 PD9 PB9 PD1
72582 CAN2 alternate function remapping
CAN2 signal can be mapped to port B or port D, as
Tab7tlée€ AN2 alternate function remapping
Alternate function CAN2_RMP[1:0] = 00 CAN2_RMP[1:0] =01
CAN2_RX PB12 PB5
CAN2_TX PB13 PB6
7.2.5.9 DVPal t ernate function remapping
The mapping relationship of DVP signals is shown i

Tab7tledVPal t ernat e

function remapping

Alternate function DVP_RMP[1:0] = 00
DVP_HSYNC PAl
DVP_VSYNC PA2

DVP_PCLK PA3
DVP_DO PA4
DVP_D1 PAS5
DVP_D2 PA6
DVP_D3 PA7
DVP_D4 PC4
DVP_D5 PC5
DVP_D6 PBO
DVP_D7 PB1
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7.2.5.10

USART1/ 2/ 3

USARTX
7.25101 USART1

al

pin

(AFI O_RMP_CFG) .

Tab7tleUS A

ternate

hiarvteer f amappi ng

RT1

functi o

remapping

funct.

alternate

function

nsi.ec®m. sg

n remapping

on. See t he al ter

remapping

Alternate function

USART1_RMP =0

USART1_RMP =1

USART1_CTS PAl1l
USART1_RTS PA12
USART1_TX PA9 PB6
USART1_RX PA10 PB7
USART1_CK PA8

7.25102 USART2 pin remapping
Tab7hl&8®)SART2 alternate function remapping
Alternate function USART2_RMP[1:0] = 00 USART2_RMP[1:0] = 10 USART2_RMP [1:0] =11
USART2_CTS PAO PC6 PA15
USART2_RTS PAl PC7 PB3
USART2_TX PA2 PC8 PB4
USARTZ2_RX PA3 PC9 PB5
USART2_CK PA4 / PA4
7.25.103 USART3 pin remapping

Tab7tle SART3

alternate

functi on

remapping

Alternate function USART3_RMP[1:0] = 00 USART3_RMP[1:0] = 01 USART3_RMP[1:0] = 11
USART3_TX PB10 PC10 PD8
USART3_RX PB11 PC11 PD9
USART3_CK PB12 PC12 PD10
USART3_CTS PB13 /
USART3_RTS PB14 /
7.2.5.11 UARTXx alternate function remapping
UART4/ 5/ 6/ ARaveteefmappisng function. See the alternate

(AFI O_RMP_CFG3) .

7.25111 UARTA4

pin

Tab72e ART 4

remapping

alternate f

unction remapping

Alternate function

UART4_RMP[1:0] = 00

UART4_RMP[10] = 01

UART4_RMP[1:0] = 10

UART4_RMP [1:0] =11

UART4_TX PC10 PB2 PA13 PDO
UART4_RX PC11 PE7 PAl14 PD1
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Alternate function

UART5_RMP[1:0] =00

UART5_RMP[1:0] = 01

UART5_RMP[1:0] = 10

UART5_RMP [1:0] =11

UART5_TX PC12 PB13 PES PB8
UART5_RX PD2 PB14 PE9 PB9
7.2511.3 UART6 pin remapping

Tab7l2eJ ART 6

alternate f

unction

Alternate function

UART6_RMP[1:0] = 00

UART6_RMP[1:0] = 10

UART6_RMP[1:0] = 11

UART6_TX PE2 PCO PBO
UART6_RX PE3 PC1 PB1
725114 UART7 pin remapping

Tab7l2e8J ART 7

alternate

functi on

Alternate function

UART7_RMP[1:0] = 00

UART7_RMP[1:0] = 01

UART7_TX PC4 PC2
UART7_RX PC5 PC3
7.2.5.12 | 2C alternate function remapping
725121 1 2C1 pin remapping
See alternate remapping configuration register
Tab7ti2ed 2C1 pin remapping
Alternate function 12C1_RMP=0 12C1_RMP=1
[2C1_SCL PB6 PB8
[2C1_SDA PB7 PB9
I2C1_SMBA PB5
725122 1 2C2 pin remapping
See alternate remapping configuration register
Tab7t2e8 2C2 pin remapping
Alternate function 12C2_RMP[1:0] = 00 I2C2_RMP[1:0] = 11
I2C2_SCL PB10 PA4
I2C2_SDA PB11 PAS
12C2_SMBA PB12
725123 1 2C3 pin remapping
See alternate remapping configuration register
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n remapping

Alternate function

12C3_RMP[1:0] = 00

12C3_RMP[1:0] = 11

12C3_SCL PCO PC4
12C3_SDA PC1 PC5
725124 1 2C4 pin remapping

See al

ternate

remapping

Tab72el 2C4 pi

configuration

register

n remapping

Alternate function

12C4_RMP[1:0] = 00

12C4_RMP[1:0] = 01

12C4_RMP[1:0] = 11

I2C4_SCL PC6 PD14 PA9
12C4_SDA PC7 PD15 PA10
72513 SPI1 /1 2S alternate function remapping
725131 SPI 1 pin remapping
See alternate remappPAmIgO cRMP i QRiG)lati on register
Tab7h2e8P1 1 pin remapping
Alternate function | SPI1_RMP[1:0]=00 | SPI1_RMP[1:0]=01 | SPI1_RMP[1:0]=10 | SPI1_RMP [1:0] =11
SPI1_NSS PA4 PA15 PB2 PB2
SPI1_SCLK PA5 PB3 PA5 PE7
SPI1_MISO PAG PB4 PAG PES
SPI1_MOSI PA7 PB5 PA7 PE9
725132 SPI1 2/ 1 2S2 pin remapping
See alternate remapping configuration register

Tab7i2e58P1 2/ 1 2S2 pin remapping
Alternate function SPI12_RMP[1:0] = 00 SPI2_RMP[1:0] = 01 SPI2_RMP[1:0] = 11
SPI2_NSS/I2S2_WS PB12 PC6 PE10
SPI2_SCLK/I2S2_CK PB13 PC7 PE11
SPI2_MISO PB14 PC8 PE12
SPI2_MOSI/12S2_SD PB15 PC9 PE13
725133 SPI1 3/ 1 2S3 pin remapping
See alternate remapping configuration register

Tab7n3edPI 3/ 12S3

pin

remapping

Alternate function SPI3_RMP[1:0] = 00 SPI3_RMP[1:0] = 01 SPI3_RMP[1:0] = 11
SPI3_NSS/I2S3 WS PA15 PD2 PC2
SPI3_SCLK/I2S3_CK PB3 PC10 PC3
SPI3_MISO PB4 PC11 PAO
SPI3_MOSI/I2S3_SD PB5 PC12 PAL
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( AFI C

72514 SDI O alternate function remapping
See alternate remapping configuration register
Tab7ti3eSDI O pin remapping
Alternate function SDIO_RMP =0 SDIO_RMP =1
SDIO_0 PC8 PES8
SDIO_1 PC9 PE9
SDIO_2 PC10 PE10
SDIO_3 PC11 PE11
SDIO_4 PB8
SDIO_5 PB9
SDIO_6 PC6
SDIO_7 PC7
SDIO_CK PC12 PE12
SDIO_CMD PD2 PE13
7.2.6 | / O configuration of peripherals
Tab7t3eADC/ DAC
ADC/DAC pin GPIO configuration
ADC Analog mode
DAC Analog mode
Tab73eX 1 M1/ Tl M8
TIM1/TIM8 pin Configuration PAD configuration mode
Input capture channel x Input floatin
TIM1/8_CHx P i P g
Qutput channel x Pushpull alternate output
TIM1/8_CHxN Complementary output channel x Pushpull alternate output
TIM1/8_BKIN Brake input Input floating
TIM1/8_ETR External trigger clock input Input floating

Tab73e 1 M2/ 3/ 4/ 5

TIM2/3/4/5 pin

Configuration

PAD configuration mode

TIM2/3/4/5_CHx

Input capture channel x

Input floating

Output channel x

Pushpull alternate output

TIM2/3/4/5_ETR

External trigger clock input

Input floating

Tab73eéb x CAN

bxCAN pin GPIO configuration
CAN_TX Pushpull alternate output
CAN_RX Input floating or input putup
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Ta b7t3eD V P

DVP pin GPIO configuration
DVP_HSYNC Inputfloating
DVP_VSYNC Input floating
DVP_PCLK Input floating
DVP_DO Input floating
DVP_D1 Input floating
DVP_D2 Input floating
DVP_D3 Input floating
DVP_D4 Input floating
DVP_D5 Input floating
DVP_D6 Input floating
DVP_D7 Input floating

Tab7?3eUSART

USART pin Configuration GPIO configuration
full duplex transmissions Pushpull alternate output
USARTX_TX
Half duplex synchronous mode Pushpull alternate output pull-up
full duplextransmissions Input pultup
USARTX_RX
Half duplex synchronous mode Unused, can be used as general 1/0.
USARTx_CK Synchronous mode Pushpull alternate output
USARTX_RTS Hardware flow control Pushpull alternate output
USARTx_CTS Hardware flow control Input floating or input putup

Tab73e8 2 C

12C pin Description GPIO configuration
12Cx_SCL 12C clock Opendrain alternate output
12Cx_SDA I2C data Opendrain alternate output
12Cx_SMBA SMBA data Pushpull alternate output
Ta b7l3eB P |
SPI pin Description GPIO configuration
SPIx_SCK Master mode Pushpull alternate output
Slave mode Input floating
Full duplex mode/ Master mode Pushpull alternate output
SPIx MOS| Full duplex mode/slave mode Input floating or input putup or puskpull alternate outpy
- Simple bidirectional data line/ Master mg Pushpull alternate output
Simple bidirectional data line/slave mog Unused, can be usedganeral I/O.
Full duplex mode/ Master mode | Input floating or input putup or puskpull alternate outpy
SPIX_MISO Full duplex mode/slave mode Pushpull alternate output
Simple bidirectional data line/ Master mg Unused, can be used as general 1/0.
Simple bidirectional data line/slave mog Pushpull alternate output
13/687
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SPI pin Description GPIO configuration
Hardware master/slave mode Input floating or input putup or input puldown
SPIx NSS Hardware mode /NSS output enable|  Pushpull alternate output (NSS can choose idle hig
X
- resistance or idle is 1 when it is the master)
Software mode Unused, can be used as general 1/0.
Tab74ed 2 S
12S pin Configuration GPIO configuration
Master mode Pushpull alternate output
12Sx_WS -
Slave mode Input floating
Master mode Pushpull alternate output
12Sx_CK -
Slave mode Input floating
transmitter Pushpull alternate output
12Sx_SD - — - -
receiver Floating input or input pulup or input puldown
Master mode Pushpull alternateoutput
12Sx_MCK
Slave mode Unused, can be used as general 1/O.
Tab74esSDI O
SDIO pin GPIO configuration
SDIO_CK Pushpull alternate output
SDIO_CMD Pushpull alternate output
SDIO[D7:D0] Pushpull alternateoutput
Tab74e SB
USB pin GPIO configuration
USB_DM Once the USB module is enabled, these pins are automatically connected
USB_DP internal USB transceiver.
Tab74edt her
pin Alternate function GPIO configuration
RTC output When configuring BKP_CR and BKP_RTCCR regist
TAMPER-RTC . . o
Intrusion event input it is forced by hardware.
MCO Clock output Pushpull alternate output
EXTI input line External interrupt input Input floating or input putup or input puldown

7.2.7 GPlI O | ocking mechanism

The |l ocking mechanism is used to freeze the |/ O conf

A

S

execut ed poorr ta cpoonrfti ghuirta,t itohne cannot be changeidonunt

ock register GPI Ox_PLOCK_CFG.

PLOCKK_CFG is GPI Ox_PLOCK_CFG[16], which wil!l bec:

according to tw>® wdombrreOc t( wheegruee nrcCe i s required); Af
after system reset
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A  PLOCK_CFGy is GPIOx_ _PLOCK_ _CFG [15:PIJQCKwWwCE®G =< ah, ot
is, it is wunlocked.

A The seqwevornetrwl i s valiRLOQOKK i@he@wr itthheen at the sar
zeG®| ORLOCKK_CFG [15: 0]. GPIOx_PLOCK_CFG [15:0]
writing;

A GPI Ox _PH_CFG/ GPhliGxs_PcanCFiGe mPIDOGCK eCF Gas l0gngvhas h i ¢
by trmfei gwr ati on of GPI Ox_PLOCK_CFG [15:0].

A PLOCKK_ _CFG=1, GPl Ox _PH_CBG/ oGP tOxo IPlLe CF®Y GPI Ox _P
correspbBLOGBK GBFYy tyo= 0élwhich is a | ocked configurati
PLOCK_CFGy=0, can be modified.

A | fetshequence operadiwemr 0i snuwrto e, pel f or med again to
agai n.

73 GPI O regi sters

These peripheral regbstewsrtast be operated as 32

7.3.1 GPI O register overview

GPI OA base address: 0x40010800

GPI OB hWa®essad 0x40010CO00

GPI OC base address: 0x40011000

GPI OD base address: 0x40011400

GPI OE base address: 0x40011800

Tab7M4elsP1 O regi sters overview
Offset Register Sk R‘.Lﬁ SE a\:mf SE ala SE :La HE QL‘_“. SIE mlw ~[e m\: HE Hlo
< = < =T <IN = <2 T < =T <A =T 2 T A

000h o o o o o o o o

x=B ojofofojojojojofofofofofz12fojo|jofofojofojz12j0|jojo|jojofo|jofofojofo
Resen/alu>(=A,C,D,E00000000000000000000000000000000
Gp.Ox_pH_cpegggggggggggggggg
o0an el |8 ||| |e|g|e|g|&|s|e|z]|2]|z
X=A i)1]0(f0(0O})J2|j]0})O}jO|2|OfOfO|OfO|O|O|OfO|O|O|O|JO|JOjO|O|JOfO|JO|OfO]|OF|O
Resen/alusz’:,C,D,EOOOOOOOO000000000000000000000000
GPIOX_PID 2lZ|2|2|2|2|8|8|&5|8|8|3|8|8|8|8

008h Reserved aja|a|a|a|a|efejajejaja o ol
Reset Value ofofojojofofojojojojojojojojojo

13/687

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.ec®m. sg
Offset Register #s|=|g]x]a]s]s]s]n]x]c]a]a]s]a]e]z]z]n]z]a]o]=] ||| <[]~]~]°
wn < o N — o
515|5/2(2|5|8|8|5(5|5|8|8|8|5|8
- 8 8 8 8 8 8 o|lao|ja|la|a|a|a|a|a|a
00Ch X=A Reserved i)10|12f0f0|O0O|JO|O|JO|O|O|JO|JO|O|O]O
Reset Valu x=B ojofojofofojofojojojoj1|j0|jo0f0O]|O
x=C,D,E ofofojojofofojojojojojoj|jojojojo
n < ™ N — o wn < o N — o
131819133 |o|le|n|lo|lw|t|o|lydlolJ[Jlala|ldlI|lole|rn|lolv|lL| || d|0
GPIOX_PBSC 2121812181212 /2|2|28|2|8|2|8|8|212(2|2(2|2|2|2|2|8|8|2|8|2|8[8(a
010h clalalalaladla|lala|ja|a|la|a|a|la|afalal|lalalal|lala|a|a|a|ja|ja|a|a|a|a
Rest Value ojofofojojojojo|jofofofofofofojofofojofojojojojo|jojofo|jofofojofo
n < 2] N — o
glalalalaglald|l8|6|8|8|3|8(8(3(8
GPIOx_PBC ploa|la|la|la|la|®|0|0|d|d|d|o|d|d|d
014h Reserved ajajojafajajfjajajojajojajojojo
Reset Value ojofojofofojofojojojojoj|jojofo]|o
n < o N — o
2lalglslslalald|8|c|8|8|3|8|0|0|3
Ol ||| |L % | @ |m|Wm|Ww|Ww|Ww|WL|w
VAR RS KSR RN R R R R N N NI I VI I NI N
GPIOx_PLOCK_CFG g ] ] sl s151518]%5!%
018h Reserved 31818181818 |8|e|le|o|lo|o|lalalalale
— | | | ] ] ] ) - - - - ) ) ) ) -
ala|lalalalalale|a|a|ja|a|la|a|a|a|n
Reset Value ofo|jofofofofojofojojo|jojo|jojofo|o
01C Reserved
O[S40
Slolalola|la|d|3|o|8|8|3|8|8|0|8
L ||| |@ | L L [E L[ [L]ME] L[
GPIOx_DS_CFG 0,159 610/0, OO 1919919019106
2le|glglg|g8|8|8|8|8|8|8|8|8|8|8
020h Reserved
Reset Valu| x=A,B,C,D,E 1111|1111 f{1f1j1f1|1]1]|1]|1
['2) < (2] ~N — o
SlelzlalclaldIB|6(3|83|83|3|(3
Tl | ||| |% |&L |0 |W|LWm |LWw|Ww|[LWw|LL
GPIOX_SR_CFG SRR R KR R R R R R R S B B I B
el g g g 5|5 565 65|55 |5|5|6
024h Reserved
Reset Valu| x=A,B,C,D,E ojofojofofojofojojojojo|jojOofO]|O
7.3.2 GPI O port |l ow configuration registe
Address offset 0x00
Reset val ue 0x0000 0000 (x=A, C, D, E) ; O0x0008 080C
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PCFG7[1:0] PMODE7[1:0] PCFG6[1:0] PMODES[1:0] PCFGS5[1:0] PMODES5([1:0] PCFG4[1:0] PMODE4([1:0]
1 1 1 1 1 1 1 1
™ ™w ™w ™w ™w ™ ™ ™
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
T T T T T T T T
PCFG3[1:0] PMODE3[1:0] PCFG2[1:0] PMODE2[1:0] PCFGI1[1:0] PMODEI[1:0] PCFGO[1:0] PMODEO[1:0]
1 1 1 1 1 1 1 1
™ ™ ™w ™ ™ ™ ™ ™
Bit field |Name Description
31:30 PCFGy[ 1{Port x confiOgéurr)ati on bit (y =
27:26 PMODE[ 1: 0] =00 input mode:
23:22 00: analog function mode (state aft
19:18 01: Il nput floating mode
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Bit field |Name Description
15:14 10: i nppu/t iprggalwn pmdde (not e: iwmhpairu pga
11:10 i npudopvmml mode, you need to set/rese
7:6 11: reserved
3:2 When PMODE[ 1:0]>00 output mode:

0 OGenerapb ughl | output mode

0 1Generab pa@m ai n out put mode
10: Alternatpalflumattipat pnodle

11: -Opann output mode of alternate
29:28 PMODEyY[ ]Mode bit ofé7port x (y =
25: 24 00: input mode (state after reset)
21:20 01: output mode, maxi mum speed 2MHz
17:16 10: output mode, maxi mum speed 10MH
13:12 11: output mode, maxi mum speed 50MH
9:
5:
1:

7.33 GPI O port high configuration regist

Address offset: 0x04
Reset value: 0x8880 0000(x=A); O0Ox0000 OOOO(Xx=B, C, D, E

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PCFG;S[I:O] PMODI:IIS[I:O] PCFGI14[1:0] PMODIIEM[I:O] PCFGI13[1:O] PM0D1I313[1:0] PCFG;Z[I:O] PMODI:IIZ[I:O]
15 ™ 14 13 ™ 12 11 rW 10 9 ™ 8 7 ™ 6 5 ™ 4 3 ™ 2 1 ™ 0
PCFG;I[l:O] PMOD]::H[I:O] PCFGIIO[I:O] PMOD}IS10[1:0] PCFGI9[1:0] PMODIE9[1:O] PCFGIS[I:O] PMODIES[I:O]
o ~ " - rLV o ™ ™

Bit field |Name Description
31:30 PCFGy[1]{Port x confi8géulrba)ti on bit (y =
27:26 PMODE[ 1: 0] =00 In input mode:
23:22 00: analog function mode (state aft g
19:18 01: I nput floating mode
15:14 10: i nppu/t iprggalwn pmdde (note: whenupc/o
11:10 i nputdopvimnl Imode, yroeus ente etdh et oc osrerte/s pond
7:6 11: reserved
3:2 When MODE[1: 0] >00 output mode:

0 OGenerapb ugphl | output mode

0 1Generab pa@m ai n out put mode

10: Alternatpalflumattipat pnodle

11: -Opann output mode of alternate f
29:28 PMODEY[ ]Mode bit o8félpsort x (y =
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Bit field |Name Description
25: 24 00: input mode (state after reset)
21:20 0l: output mode, maxi mum speed 2MHz
17:16 10: output mode, maxi mum speed 10MHZ
13:12 11: output mode, maxi mum speed 50MHZ
9:8
5: 4
1:0
7.3.4 GPI O port riengpiustt edrat(aGPI Ox _PI1 D)
Address offset 0x08
Reset value: 0x0000 00O0O
31 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PID15 PID14 PID13 PID12 PID11 PID10 PID9 PID8 PID7 PID6 PID5 PID4 PID3 PID2 PID1 PIDO
T T T T T T T T T T T T T T T T
Bit field |Name Description
31:16 Reserve(Resenthhedyreset value must be maintai
15:0 PI Dy Port inpOel8ata (y =
These bi-osl wmrandeaadn onl yl dhiet rvweardd s,
value is the state of the correspondg
7.3.5 GPI O port output data register (GPI
Address offset O0x0C
Reset value: 0x0000 AO0OO0O0O(Xx=A); 0x0000 0010(x=B); O0xdcC
31 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PODI15 | PODI4 | PODI3 | PODI2 | PODIL PODI10 POD9 PODS POD7 POD6 PODS POD4 POD3 POD2 POD1 PODO
™ ™w ™ ™w ™w ™ ™w ™w ™w ™w ™ ™w ™ ™w ™ ™w
Bit field |Name Description
31:16 Reserve(Resenthedreset value must be maintai
15:0 PODy Port out pOuétlsdata (y =
These bits can only be-brietadwvoorrdswr iGPt
AéE) can be independently set/cleare
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7.3.6 GPI O portsetting/clearing register

Address offset: Ox10

Reset value: 0O0x0000 OOOO

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

PBC15 | PBCI4 | PBC13 | PBCI2 | PBCII PBCI10 PBCY9 PBC8 PBC7 PBC6 PBCS PBC4 PBC3 PBC2 PBCI PBCO

w w w w w w w w w w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PBSI15 PBS14 PBS13 PBSI12 PBSI1 PBS10 PBS9 PBSS8 PBS7 PBS6 PBS5 PBS4 PBS3 PBS2 PBS1 PBSO
w w w w w w w w w w w w w w w w

Bit field |Name Description
31:16 PBCy Cl ear biGPIOy( yOfé& 1ppor t

These bits can only be written and ¢
0: Does not af fRaDybitthe correspondi ng
1: Cl ear t heODghoirtr etspothdi ng

Note: if the cPRBSyarRBEYamrci rs@tbiatts tRBRy
bit works.
15:0 PBSy Set bi tGPOx(oyfO éplo5r)t

These bits eanaodl| ppeeawedt s words
0: does not af fRODybitthe corresponding
1: Set theP@Dybirtestp@ndi ng

7.3.7 GPI O port bi tGPOK PEBC)] register (

Address offset: Ox14
Reset val ue: Ox0000 0O0OO0O

31 16
T T T T T T T T T T T T T T T
Reserved
L L L L L L L L L L L L L L L
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PBCI5 | PBC14 | PBCI3 | PBCl12 | PBClI PBCI10 PBC9 PBC8 PBC7 PBC6 PBC5 PBC4 PBC3 PBC2 PBC1 PBCO

w w w w w w w w w w w w w w w w

Bit field |Name Description

31:16 Reserve(Resenwhedreset value must be maintai
15:0 PBCy Clear bit y of port GPI Ox (y = 0...1

These bits can only be written and ¢
0: does not affect the corresponding

1: Clear the corresponding PODy bit to 0
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7.3.8 GPI Or pol ock conf i GRIOXaPLOCGKICFG 2 gi st er
Address offset 0x18
Reset value: 0x0000 00O0O
31 17 16
Reserved PL%géK
™w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK | PLOCK
_CFG15 | CFGl4 | CFG13 | CFGI2 | _CFGIl | CFGI0 | CFGY9 | CFG8 | CFG7 | CFG6 | CFG5 | CFG4 | CFG3 | CFG2 | CFGl | CFGO
Bit field |Name Description
31:17 ReserveqResenwed,reset value must be maintai
16 PLOCKK_(Lock key. This bit <canonbley rbeea dnoadti fail
write sequence.
0: Port configuration lock key is adg
1: The port configuration |l ock key i
is locked before the next system reg
Wr e t-4 wr i>t avr @t @ eedr €ad 1
The | ast reading can be omitted, but
been activated.
Note: the value of PLOCK_CFG [15: 0]
of | ock key eirgoopemattédc. ohrey ati on k
activate the key.
15:0 PLOCK_CHRConfiguration | ockO®1%5)y of port GPI
These bits are readable and writabl e
bit is 0.
0: Do not |latkomhef comé i gort
1: Lock the configuration of the por
7.3.9 GPI O driver capabil i GRIOxcDENGFG)gQur at i o
Address offset 0x20
Res et OG0 RFEF. x =AB,C,DE '
31 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS
_CFG15 | _CFGl4 | CFGI3 | CFG12 | CFGll | _CFG10 | CFGY9 | CFG8 | CFG7 | CFG6 | CFG5 | CFG4 | CFG3 | CFG2 | CFGl | _CFGO
™ ™w ™ ™w ™ ™ ™w ™ ™w ™ ™w ™ ™ ™w ™ ™w
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Bit field |Name Description
31:16 ReserveqResenved,remastvhkeumai nt ai ned
15:0 DS _CFGy |The drive capability con®0éghyation K
These bits can only be-brietadwoordswr i tt
0: 2mA
1: Controlled by PMODEY of GPI Ox_PH ]
PMODE: o0o0/01, 4 mA;
PMODEL0, 8 mA;
PMODEy: 11, 12mA.
7310 GPI1 O flip rate cGRIDXGRICFSt i on regi st
Address offset 0x24

Reset OX®&00&:x=FFAR B C, D, E

31

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

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

SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR
_CFG15 | _CFGl4 | CFGI3 | CFG12 | CFGll | _CFG10 | CFGY9 | CFG8 | CFG7 | CFG6 | CFG5 | CFG4 | CFG3 | CFG2 | CFGl | _CFGO

™ ™w ™w ™w ™w ™ ™w ™ ™w ™w ™w ™w ™ ™w ™ ™w
Bit field |Name Description
31:16 ReserveqResenwhedreset value must be maintai
15:0 SR_CFGy |PoGPI Ox flip rate ©0édab)guration bit

These bits can only be-brietadwvoorrdswr it t
0: fast flip
1: Slow flip

74AFIOr egi ster s

7.4.1 AFIOr egi ster overview
AFlI O base address: 0x40010000
Tab7H4eAFIOr egi st er overview
ome| regser [d[8]2[2[5[8]&]x]e]a]z]c]2]a]=]a]a]z]a]2]a]]o]e|~]e]] ]| ] ]
2 5
AFIO_ECTRL g ‘LU_‘U)_' %
000h B Reserved . E‘ 2‘
g a
Reset Value 0 0‘0‘0 0‘0‘0‘0
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o]l regser  |3[8]2 ]85 |8|8][s]e]a]x]=]a]a]s|a]a]=]a]s]2]]o]o| e[ ]~]]0
& [ =3 15 15 15 § il a o
o Clz|%|lz|=2|a| & |a| I 3 I T |g|zlaly
3} = = ] a s = = = s |5 |a
o ° Wlw|D|w e S Fod [ [ [ o I =
| ] | 1| | > > = o ||| &
AFIO_RMP_CFG 0 g ol V) [ QT || & z z o BT
004h Reserved 2 o QIRIQ|8 8|8 o = o o o I~ xlzx|Q E
o ¢ 2l2|2|<|=|e| 2 |F| = s s <| 3|
| & < < = Z = = = < 519 7}
= = 3] = = = %) 3
7 =]
Reset Value ololo ooooooolooolo 0|0 olo 0‘00000
AFIO_EXTI_CFG1 EXTI3_CFG[3:0] | EXTI2_CFG[30] | EXTI1_CFG[3:0] | EXTIO_CFG[3:0]
008h Reserved
Reset Value olololo olololo ololo‘o 0‘0‘0‘0
AFIO_EXTI_CFG2 EXTI7_CFG[3:0] | EXTI6_CFG[3:0] | EXTI5_CFG[3:0] | EXTI4_CFG[3:0]
00Ch Reserved
Reset Value o‘o‘o‘o o‘o‘o‘o o‘o‘o‘o o‘o‘o‘o
AFIO_EXTI_CFG3 EXTI11_CFG[3:0]| EXTI10_CFG[3:0]| EXTI9_CFG[3:0] | EXTI8_CFG[3:0]
010h Reserved
Reset Value 0‘0‘0‘0 0‘0‘0‘0 o‘o‘o‘o o‘o‘o‘o
AFIO_EXTI_CFG4 EXTI15_CFG[3:0] | EXTI14_CFG[3:0] | EXTI13_CFG[3:0] | EXTI12_CFG[3:0]
Reserved
014h Reset Value 0‘0‘0‘0000‘0 o‘o‘o‘o o‘o‘o‘o
Reset Value 0
5 g | g | 8|8 | s |l s 5| 5| = =
= S - I I~ A 22| 2| 2|2 S g
g | > > > = x| o g g g g g - L |z
AFIO_RMP_CFG3| Z |8 &, % g gl 5l 2 & & z z z g x|
020h o |2 = © 10 2o |z|§ 2 o o < ~ of 7 ~ |B
s |@ o o x o <& e o o Q O o 5} Z ]
s |x < < < < a @ 7] 7] N Y N o o
o} o} o} o}
ResetValue |0] 0 olo|o|o|o|o|o|ofo]oO 0‘0 o‘o 0‘0 0‘0 olo ofo]o
[} [} [} 8
LER AR =
Z|Z2|Z % k-]
AFIO_RMP_CFG4 ol S|z g
024h Reserved alalg %' %
[a] ['4
Resetvalue ojofofofoO
zlz|lz|z|8|8|&8|&
Gl Tl A HIEETE T 2zl 2zl 2212121213 il A
A A E Bl R R Rlololo o (@@ @D | W
ololo|lo|w|w|w|wm T e e L L (L L I~ I ol I el e
el lolololo|lr|lrIFR|IF|IEIEIEIEIGIGISIHI2I2]12]2
wiw i e e |- n|u|uflu|lojlolo|lo|@|8122%|%|x|x
i A R R A A A A A A A A A e T N e sl e
alalalalge]|o|o]|o | | | ‘_‘\ ql m‘ N\ ‘_‘\ t|lo|ladla|ad|la|la
AFIO_RMP_CFG5 ol eS| |2 |d|B|2|B|5|5|5|85|2|2|2]2
028h Reserved > 884 ZlzZlzlz|z|z|2|2|9|oloo|8|0|6|6 351313
olololola|b|d|6 SISO ololololo]9]9]5
olololo| 4 al ol ilo|lo|lo|lo|s|=|5|= old|d]o
SI21212191921921¢|dd]d|o|Y|w|u|w ||| E|s|s|S5|s
w w w w o o o o s s s s w w w w
w w w w
Reset Value olo|o|o|o|o|o|o|o|o|]o|o|o|o|o|Oo|O|O|O|O|O|O]|O]O
742 AFI1 O event control register (AFI O_EC
Address offset 0x00
Reset val wel: O0x0000 0O
31 16
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
15 3 7 6 4 3 0
T T T T T T T T T T T
Reserved EOE PORT SEL[2:0] PIN_SEL[3:0]
. . . . . . . . . . .
I'w ™w ™w
Bit field |Name Description
31: 8 ReservedqResennhedyreset val ue must be maint ai
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Bit field |Name Description
7 EOE Event output enable bit.
When this bit is set, the Cortex e&vge
selected by PORT_SEL[2:0] and PI N_SH
0: OQOutput disabl e
1: Output enable
6: 4 PORT_SELPort selection bit
Select the port used to output the g
000: select port A
001: select port B
010: select port C
011: select port D
100: select port E
3:0 PI N_SEL[[Pin select bit
Select the pin used to output the Cg
to the 1 /0O selected by PORT_SELJ[ 2: 0]
0000: select Px0O 0001: select Px1 0¢(
0100: select Px4 01PX6 GEll:icts &lxect0 ]
1000: select Px8 1001: select Px9 1C(
1100: select Px12 1101: select Px13 1110: select Px14 1111: select Px15
7.4.3 AFIOal ternate remap c ARG RMPUCGF&G) i on r
Address offset 0x04
Resveatl ue: 0x0000 00O0O
31 27 26 24 23 21 20 19 18 17 16
I Reserved I SWJJTAGfCFC;[Z:O] Reserved ADCa | ADC3 | ADCL | ADCL [ TIMSCH4
15 14 . 13 12 11 . 10 V;’ . 8 7 . 6 5 . r::/ I‘;’V 1”;\’ er r(\;V
_Plg(/)llp CAN1_RMP _le\l\//ll?) TIM3_RMP TIM2_RMP TIM1_RMP USART3_RMP [_JSQIEE(Z) U_Sﬁl\‘/}gl _I]%&IP _g&g_o
™ v rw - o - o N
Bit field|Name Description
31: 27 Reserved Resenwved,reset value must be mainta
26: 24 SW_JTAG_CHSerial wire JTAG configuration
These bits can only be written by
undefvianak) and are used to configu
alternate function. SWD_JTAG (Seri
access Cortex's debug port. The de
In this state, JTAMGBder caW (peeniedlec
signal on the JTMS/JTCK pin.
000: Ful l SWDPJ FAOD®W:J TrAeG et stat e;
001: Ful | SWDPJ FAD® W JbTUAG no NJITRST,;
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Bit field|Name Description
010: Tur DPofafnd) eMB bl e SW
100: Tur DPof ft ur-BRGFf f SW
Otehr values: no effect
23:21 Reserved Resenwved,reset value must be mainta
20 ADC2_ETRR |ADC2 regular conversion external t
This bit can be set to ' 1' or 6tet
connected atlo ttri eggext eorffn ADC2 regul g
0: ADC2 regular conversion externa
1: ADC2 regular conversion externa
19 ADC2_ETRI |[ADC2 injection conversion externa
This betseanto '1' or set to "0' b
connected to the ADC2 injection co
0: ADC2 injection conversion exter
1: ADC2 injection converesdi adano €erx tMSr]
18 ADC1_ETRR |ADC1 regular conversion external t
This bit can be set to '"1' or ©set
connected to the external trigger
0: ADC1 r egudxatrercrmoanlv etrrsiigogner i s co
1: ADC1 regular conversion externa
17 ADC1_ETRI [ADC1 injection conversion externa
This bit can be set to '1' 0 rn psuett
connected to the ADC1 injection co
0: ADC1 injection conversion exter
1: ADC1 injection conversion exter
16 TI M5CH4 _RNTI M5 _CH4 internal remapping
Thbst can be set to "1' or set et oo
Tl M5 _CHA4.
0: TIM5_CH4 is connected to PA3
1: LSI internal oscillator is conn
the LSI
15 PDO1_RMP PDO/ PD1 mapping_OWUT OSEDO/NPD®BECmapyp
OSC_I N/ OSC_O0OUT)
This bit can be set to "1' or sret
i mage of PDO and PD1. When the mai
runs on the internal 8MHz bReC moaspcp d
OSC_I N and OSC_OUT pins. This func
pins below 80 (PDO and PD1 appear
not need to be remapped).
0: Do not remap PDO and PD1;
1: PDO is mapplkdi £ oma&OSLed Nt,o P@OSC_O
14:13 CAN1_RMP[ 1CAN1 alternate function remapping

These bits

can be set to l-mappi s
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Bit field]|Name

Description

alternate functi
CAN

OOCAN1 _RX i
01: CAN1_RX
10: CAN1_RX
forpid3 package);
11: CAN1_RX

nterface.
s map
i s

i s

i s

mapped t
mapped t

mapped t

ons CAN1_RX and CA

ped to PA11,
PD8,

PBS,

CAN1 T
CAN1
CAN1

0
0
CAN1

o HADO,

12 TI M4 _ RMP

Ti
be
M4 t

Remapping of
Th bit
hanndelosf 1TI
No remapping
M4 CH4/ PB9) ;

Ful TI Mé mEPBILN4
M4 _CH4/ PD15) .
Not e:

is can

Remaping d

mer

4
set to ' 1
he GPI O port.
(TI M4_CH1/ PB6,

or set

o t

TI' M

_CH2 hav®&l Mé6_CHBELP

oes not affect TI M

11:10 TI M3_RMP] 1

Re ma of

Th

pping Ti
bits b
GPtO® po
remapping

ese can

nel s

(9]

an
n o
unused combi
Parti
Full

Remaki

h
0
1:
0 al
1 remap (

ot e: ng d

mer

remap

3

e set t Tl
oh.the
(CH1/ PAG,
nati on;
(CH1/ PB4, CH2/ PB
CH1/PC6, CH2/PCT,

oes TI M

(o] or esgs e

CH2/ PAY

not affect

TM2 _RMP[ 1:

e ma of Ti

pping
bits b
1 4

remapping

ese can

annel s to

no

Parti al

P P OO0 o0 4 »y|lz*+r P oo

P O »r O =T

Compl et e

mer

Parpt i(aClH 1r/ eEffaR/ PA1 5,
remap

remap

2
set 1

external

e to or ese

trigg
(CH1/ ETR/ PAO, CH2
CH2/ PB3, CH
(CH1/ ETR/ PAO, CH
(CH1/ ETR/ PA1S5,

and

TI M1_RMP]J 1

Re ma of Ti
Thes
4, 1
( BKI
00:
B KI
01:
B KI
10:
B KI
11:

none,

pping
bits
t o 3N,
The i

b

ext

e
N
N)
no
N/ PB12,

can

mage
remap
CH1N/

N/ PAG6,

Parti
N/ PB5,
Full

CH1N/ P
al

remap (
CH1N/ PES,

mer

(ETR/ PA12,

par { EAR/ r emag,

remanp
CH1IN/ PB13,

1
"tlo' coornlsre
gger (ETR
GPI1 O port.
CH1/ PA8, C
PB13, CH2N/ PB14, C
CH1/ PAS, CH2/ PA
CH2N/ PBO, CH3N
(ETR/ PA12, CH1/ P
CH2N/ PB14, CH
ETR/ PE7, CHA4/wPEDe,
CH2N/ PE1O, CH3 N/ PE

es osfettw atroe
ernal tri

on the

AT,
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Bit field|Name Description
5: 4 USART3_RMHARemapping of USARTS3
These bits can be set to 1' or se
CTS, RTS, CK, TX and RX alternate
000 Memapping (TX/ PB1O, RX/ PB11, (
01: Partial i mage (TX/ PC10, RX/ PC1
10: Unused combinati on;
11: Full image (TX/PD8, RX/PD9, CK
3 USART2_ _RMHARemapping of USART2
These bits can be set to 1" or hse
USART2 _RMP_1 to form USART2_RMP[ 1:
RTS, CK, TX and RX alternate funct
00: No remappi ng T(XCTA2RARX/ A/, P ACIK
01: Remapping (CTS/PD3, RTS/PD4, T
10: Unused combinati on;
11: Remapping (CTS/ PA15, RTS/ PBS3,
Note: Synchronous modEBSART 21 oRMRSu L
2 USART1_RMKHRemapping of USARTI1
This bit can be set to '"1' or sXxta
RX alternate functions of USART1 o
0: No remapping (TX/ PA9, RX/ PA10) ;
1: Remapping (TX/ PB6, RX/I PB7) .
1 1 2C1_RMP Reampping of [12C1
This bit can be set to '"1' or set
SCL and SDA alternate functions on
0: No remapping (SCL/ PB6, SDA/ PBT7)
1: Remapping (SCL/PB8, SDA/ PB9).
0 SPI'1l_RMP_QRemapping of SPI1
Thbst can be set to '"1' or set to
SPI1_RMP_1 to form SPI1_RMP[1:0] t
MI SO and MOSI alternate functions
00: No remapping (NSS/ PA4,7)S,CK/ PA5
01: Remapping (NSS/PA15, SCK/PB3,
10: Remapping (NSS/PB2, SCK/PAS5, M
11: Remapping (NSS/PB2, SCK/PE7, M
7.4.4 AFI O external Il nterrupt configurat.
Address offset 0x08
Reet value: 0x0000 00O0O
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31 16
' ' ' ' ' ' " Reseved ' ' ' ' ' '
15 12 11 8 7 4 3 0
I EXTB_&FGB:O] I I EXT[Z_(IZFG[S:O] I I EXTII_(IJFG[3:O] I I EXTIO_&FGB:O] I

Bit field|Name Description

31:16 Reserved Resenwved,reset value must be maintai

15:0 EXTI x _CFIEXTIlI x confiQé&r3)tion (x =
These bits can be read and writterf
t hBEeXTl x external interrupt.
EXTI O configuration
0000: PAO pin 0001: PBO pin (
0011: PDO pin 0100: Reserved d
EXTI 1 configuration
0000: PA1l pin 0001: PB1 pin (
0011: PD1 pin 0100vedReserved d
EXTI 2 configuration
0000: PA2 pin 0001: PB2 pin (
0011: PD2 pin 0100: PE2 pin
EXTI 3 configuration
0000: PA3 pin 0001: PB3 pin (
0011: Reserved 0100: PE3 pin a

7.4.5 AFI O exitnetrenrarlupt configuration regi

Address offset: Ox0C
Reset val ue: Ox0000 0O0OO0O

31 16
Reserved
15 12 11 8 7 4 3 0
EXTI7_CFG[3:0] EXTI6_CFG[3:0] EXTI5_CFG[3:0] EXTI4_CFG[3:0]
™ ™ ™w ™

Bit field |Name Description
31:16 Reserved Resenwvhed,reset value must be maintai
15:0 EXTI x_CFEXTI X confidg&ur7)ti on (x =

These betseadnand written by softwa
the EXTIlIx external interrupt.
EXTlI 4 configuration

0000: PA4 pin 0001: PB4 pin
0011: Reserved 0100: Reserved 0]
15/®87
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Bit field |Name Description
EXTI5 configuration
0000: PA®1pi PB5 piion 0010: PC5
0011: Reserved 0100: Reserved o}
EXTI 6 configuration
0000: PAG6 pin 0001: PB6 pin
0011: Reserved 0100: Reserved o}
EXTI 7 configuration
0000: PA7 pin 0071l :piMB7 pin
0011: Reserved 0100: PE7 pin q
7.4.6 AFl O external i nterrupt configurat.
Address offset 0x10
Reset value: O0x0000 00O0O
31 16
I I I I I Reselrved I I I I I I
15 12 11 8 7 4 3 0
EXTI]17ICFG[3:O] I EXTI]O:CFG[3:0] I I EXTI97(I2FG[3:0] I EXTISi(I?FGD:O] I
- I I N
Bit field |Name Description
31:16 Reserved Resernvied,reset maalnueainmuesdt be
15:0 EXTI x_CFEXTI x confi8érilalt)i on (x =
These bits can be read and writterf
the EXTIlIx external interrupt.
EXTI 8 configuration
0000: PA8 pin 0001: PB8 pin
001PID8 pi n 0100: PE8 pin ot he
EXTI 9 configuration
0000: PA9 pin 0001: PB9 pin
0011: PD9 pin 0100: PE9 pin
EXTI 10 configuration
0000: PA1O0 pin 0001: PB10O pin 0
0011: PD10 pipnn 01000t:hePrEsl:0 Reserved
EXTI 11 configuration
0000: PA11 pin 0001: PB11 pin 0
0011: Reserved 0100: PE11 pin o]
7.4.7 AFl O external interrupt configurat.
Address offset O0x14
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Reset value: 0O0x0000 OOOO
31 16
Reserved
15 12 11 8 7 4 3 0
EXTI15 CFG[3:0] EXTI14_CFG[3:0] EXTI13_CFG[3:0] EXTII2_CFG[3:0]
Bit field |Name Description
31:16 Reserved Resenvhed,reset value must be maintai
15:0 EXTI x_CFEXTI x conf ilgué& alt5)on ( x =
These bits can be read and writterf
the EXTlkneerteuwvptl
EXTI 12 configuration
0000: PAl1l2 pin 0001: PB12 pin 0
0011: Reserved 0100: PE12 pin o}
EXTI 13 configuration
0000: PA13 pin 0001: PB13 pin 0
0011: Reserved 0100: PE13 pin o}
EXTIclodnf i gurati on
0000: PA14 pin 0001: PB14 pin 0
0011: PD14 pin 0100: Reserved o]
EXTI 15 configuration
0000: PA15 pin 0001: PB15 pin 0
0011: PD15 pin 0100: Reserved o]
7.4.8 AFlI O altemampieng configuration regi
Address offset 0x20
Reset value: 0O0x0000 O0O0OOO
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TIM8_RMP[1:0] Reserved UART7_RMP[1:0] | UART6_RMP[1:0] | UARTS_RMP[1:0] | UART4 RMP[1:0] [ RoRT2| SPLL Reserved
™ ™w ™mw ™ ™w ™ ™mw
15 14 13 12 11 10 9 8 7 6 5 3 2 1 0
SPI3_RMP[1:0] SPI2_RMP[1:0] 12C4 RMP[1:0] 12C3_RMP[1:0] 12C2_ RMP[1:0] Reserved CAN2_RMP[1:0] SRDI\I/I%
™w ™w ™w ™ ™ ™ ™
Bit field |Name Description
31:30 Tl M8_RMP[[Remapping of Timer 8
These bits can be set to '1°' or rse&
channels 1 to 2 on the GPI O port.
00: No remapping (ETR/ PAO, CH1/ PC6,
15/587
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Bit field |Name Description
BKI N/ PAG6, CH1N/ PAT, CH2N/ PBO, CH3 N/
01: Parti al remapping (ETR/ PB4, CHI1]
BKI N/ PB3, CH1N/ PA1S5, CH2N/ PC12, CH3
10: sérdu combinati on;
11: Partial remapping (ETR/ PB4, CHI1
BKI N/ PB3, CH1N/ PA1S5, CH2N/ PC12, CH3
29: 28 Reserved |Resetwhedreset value must be mainta
27:26 UART7 _RMHARemapping of UARTY
These bittso c'aln' boer sseett to 'O by Xso
and RX alternate functions of UART?Y
00: No remapping (TX/ PC4, RX/ PC5) ;
01: Remapping (TX/ PC2, RX/ PC3) ;
10: Unused combination;
11: Unused combination.
25: 24 UART6 _RMHRemapping of UART®6
These bits can be set to '"1' or TXet
and RX alternate functions of UARTS
00: No remapping (TX/PE2, RX/ PE3) ;
01: Unused combinati on;
10: Remapping (TX/ PCO, RX/ PC1) ;
11IRemapping (TX/ PBO, RX/ PB1) .
23:22 UART5_RMARemapping of UARTS
These bits can be set to '"1' or TXet
and RX alternate functions of UARTS
00: No remapping (TX/ PC1l2, RX/ PD2) ;
01: RemaggdiX/ PB13, RX/ PB14) ;
10: Remapping (TX/ PES, RX/ PE9) ;
11: Remapping (TX/ PBS8, RX/ PB9) .
21: 20 UART4_RMHRemapping of UARTA4
These bits can be set to '"1' or TXet
and RX alternate f &GWPdtOi pros tof UARTA
00: No remapping (TX/ PC10, RX/ PC11)
01: Remapping (TX/ PB2, RX/I PE7) ;
10: Remapping (TX/ PA13, RX/PA14),;
11: Remapping (TX/ PDO, RX/ PD1) .
19 USART2_RNRemapping of USART2
These Dbits can be set to '1l'ncdr oset
USART2 _RMP_0 to form USART2_RMP[ 1:(
RTS, CK, TX and RX alternate functi
00: No remapping (CTS/ PAO, RTS/ PAL1,
01: Unused combinati on;
10: Remappi,ngRT(SATPSO7P,C6T X/ PC8, RX/ PC
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Bit field |Name Description
11: Remapping (CTS/ PA15, RTS/ PB3, T
Note: Synchronous modESART 2 oR MRBSu @
18 SPI'1_RMP|Remapping of SPI1
This bit can be set toséd'iorceej uif
SPI'1_RMP_0 to form SPI1 _RMP[1:0] td
and MOSI alternate functions of SPI
00: No remapping (NSS/ PA4, SCLK/ PAS
01: Remapping (NSS/ PALMOQSIS/ICRKY )P;B3,
10: Remapping (NSS/PB2, SCLK/ PAS5, N
11: Remapping (NSS/PB2, SCLK/PE7, N
17:16 Reserved |Resentwhedreset value must be mainta
15: 14 SPI 3_RMP[|[Remapping of SPI 3
This bit cantbe'$®eét byosolt waresep
SCLK, MI SO and MOSI|I &3lotlkee Nn@GRIeO fpuarctt
00: No remapping (NSS/ WS/ PA15, SCLK
01: Remapping (NSS/ WS/ PD2, SCLK/ CK/
10: sémdu combi nati on;
11: Remapping (NSS/ WS/ PC2, SCLK/ CK/
13:12 SPI 2_RMP[[Remapping of SPI 2
This bit can be set to '"1' or set t
SCLK, MI SO and MOSI alt er rGPtl© fpomdadt
00: No remapping (NSS/ WS/ PB12, SCLH
01: Remapping (NSS/ WS/ PC6, SCLK/ CK/
10: Unused combination;
11: Remapping (NSS/WS/PE10, SCLK/ CHK
11:10 | 2C4_RMP[[I 2€C€4& mapping
This bit can be set to "1' or seStDAt
and SCL alternate functions on the
00: No remapping (SCL/PC6, SDA/PCT7)
01: Remapping (SCL/PD14, SDA/PD15) ;
10: Unused combination;
11: RenmaSpopLi/mP@A9, SDA/ PA10) .
9: 8 | 2C3_RMP[[I 2C3 remapping
This bit can be set to "1' or seStDAt
and SCL alternate functions on the
00: No remapping (SCL/PCO, SDA/PC1)
01: Unused combination;
10:uddaad combinati on;
11: Remapping (SCL/PC4, SDA/PC5).
7.6 | 2C2_RMP[|[I 2C2 remapping
This bit can be set to '"1' or s eStDAt
and SCL alternate functions on the
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Bit field |Name Description
00: No remapp$hA/ RBICL)Y ;PB10,
01: Unused combinati on;
10: Unused combination;
11: Remapping (SCL/ PA4, SDA/ PA5) .
5:3 Reserved |Resetwhedreset value must be mainta
2:1 CAN2 RMP[CAN2 remapping
This bit can be set to ' 1li mage seft ftt
CAN2_RX and CAN2_TX alternate funct
00: No remapping (RX/PB12, TX/PB13)
01: Remapping (RX/PB5, TX/PB6) ;
10: Unused combination;
11: Unused combination.
0 SDI O_RMP |SDI O remapping
This bit cantlbe' §ét byosoit war estedr n
function port. D4/ PB8, D5/ PB9, D6/ H
0: No remapping (DO/ PCS8, D1/ PC9, D 4
1: Remapping (DO/ PES, D1/ PE9, D2/ PH
7.4.9 AFIOal t ernate remap c oAFfOI BMPrGFG4)on r
Address offset 0x24
Reset value: 0x0000 00OO
31 25 24 23 22 21 20 19 16
I ch.\'cr\'caI[ I SPI3 NSS|SPI2Z_NSS|SPI1_NSS| DVP RI\H’[]:II] I Rcsc‘rwr\l l
15 N " " " 0
‘ I [ [ I ch:r\'cd I [ I I I ‘ I
Bit field]|Name Description
31: 25 Reserved Resenwed,reset value must be maint g
24 SPI 3_NSS NSS mode bit ofcé&PIBggwbe mpauNISFIl 6
0: NSS is high impedance when idle
1: NSS is 1 when idle
23 SPIlI 2 _NSS NSS mode bit of SPl 2 (whempuN3Sg .is
0: NSS is high impedance when idle
1: NSS is 1 when idle
22 SPlI 1_NSS NSS mode Kiwheoaf NSBlI 1s confpiudguned a
0: NSS is high impedance when idle
1: NSS is 1 when idle
21: 20 DVP_RMP[ 1{Remapping of DVP
This bit can be set to ' 1°' or "0
00: No remapping (HSYNC/PAl1l, VSYNC
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Bit field]|Name Description
D2/ PAG6, D3/ PAT, D4/ PC4," D5/ PC5, D6
01l: Unused combination;
10: Unused combinati on;
11: Unused combination.
19:0 Reserved Resenwed,reset value must be maint g
7410 AFI1 O alternate remapping configurat
Addroefsfss et 0x28
Reset value: 0x0000 00OO
31 24 23 22 21 20 19 18 17 16
O renad ] B ] o] B B B BN
15 14 13 12 11 10 9 8 Y;V r;*’ rgv T“;V r:\;V r\zﬂ f:’*’ r(‘;V
“DET EN| DET EN| DET EN| DET EN| RST EN| RST EN| RST EN| RST EN| RST EN| RST EN| RST EN| RST EN| RST EN| RST EN| RST E| RST EN
rw rw w rw rw w w w rw w rw rw w rw rw w
Bit field|Name Description
31: 24 Reserved Resernwhedreset value must be maint g
23 EGB4_DET_HEMC GB4 detection enable bit (grou
0: Disabl e
1: Enabl e
22 EGB3_DET_HEMC GBet ection enable bit
0: Disabl e
1: Enabl e
21 EGB2_DET_HEMC GB2 detection enable bit.
0: Disabl e
1: Enabl e
20 EGB1 DET_HEMC GB1 detection enable bit.
0: Di sabl e
1: Enabl e
19 EGBN4 DET |EMC GBN4 detection enable bit.
0: Di sabl e
1: Enabl e
18 EGBN3 DET |EMC GBN3 detection enable bit.
0: Di sabl e
1: Enabl e
17 EGBN2 DET |EMC GBN2 detection enable bit.
0: Di sabl e
1: Enabl e
16 EGBN1_ DET _|EMC GBN1 detection enable bit.
0: Di sabl e
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Bit field|Name Description
1: Enabl e
15 ECLAMP4 _DEEMC CLAMP4 det efcari oD nd.bl e bit

0: Di sabl e
1: Enabl e

14 ECLAMP3_DHEMC CLAMP3 detection enable bit fo
0: Di sabl e
1: Enabl e

13 ECLAMP2_DHEMC CLAMP2 detection enable bit fo
0: Di sabl e
1: Enabl e

12 ECLAMP1 _DBEEMC CLAMP1l detectibD®dnlenable bit fo
0: Di sabl e
1: Enabl e

11 EGB4_RST_HEWhen EMC GB4 detects it, the syste
0: Disabl e
Enabl e
10 EGB3_RST_HEWhen EMC GB3 detects it, the syste
0: Disabl e
Enabl e
9 EGB2_RST_HEWhen EMC GB2 ,déthectsystem resets tAh
0: Disabl e
Enabl e
8 EGB1_ RST_HWhen EMC GB1l detects it, the syste
0: Di sabl e
Enabl e
7 EGBN4_ _RST |When EMC GBN4 detects it, the syst
0: Di sabl e
Enabl e
6 E@BN3_RST_|When EMC GBN3 detects it, the syst
0: Di sabl e
Enabl e
5 EGBN2 RST |When EMC GBN2 is detected, the sys
0: Di sabl e
Enabl e
4 EGBN1_ _RST |When EMC GBN1l is deteemnad,| et bhé tsys
0: Di sabl e
Enabl e
3 ECLAMP4 RYWhen EMC CLAMP4 detects it, the sy
0: Di sabl e
Enabl e
2 ECLAMP3_RYWhen EMC CLAMP3 detects, the syste
0 Di sabl e
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Bit field|Name Description
1: Enabl e

1 ECLAMP2 RYWhemMC CLAMP2 detects, the system
0: Disabl e
1: Enabl e

0 ECLAMP1_RY§When EMC CLAMP1 detects, the syste

0: Di sabl e
1: Enabl e
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8 Interrupts and events

nsi c® m.

s g

81Nested vectored interrupt controll e
Features
A 86 maskdaklre upt channels (excMdding 16 interrupt |
A 16 programmabl é@igriionietry ulpeavelrd or4ty | evel is use:
A Lowatency exception and interrupt handling;
A Power management control;
A I mplementation of system control register;
Netsed Vector I nterrupt Controller (NVIC) is clazely
| olwat ency interrupt handling and efficiently handl e
i nterruptesr nenlc!leuxdc enpgt ikons .
8.1.1 SysTick calibration value register
The system tick calibration value is fixed at 18000.
of HCLK/8), a 1ms time reference is generated.
8.1.2 |l nterrupt and exception vectors
Tab8l&¥ect or tabl e
. - Type of -
Position| Priority o Acronym Description Address
priority
- - - reserve 0x0000_0000
-3 Fixed |Reset reset 0x0000_0004
Fixed Unmatchable interrupt
. - RCC Clock Security Syste(€SS) is 0x0000_0008
coupled to NMI vector
-1 Fixed [Hardware failure (HardFault) |All types of failures 0x0000_000C
0 Settable [Management (MemManage) [Memory management 0x0000_0010
Refers to prefetch failure, memaagcess
1 Settable [BusFault (bus fault) ; 0x0000_0014
failure.
2 Settable [Error (UsageFault) Undefined instruction or illegal status  [0x0000_0018
0x0000_001C
- - - reserve
~0x0000_002B
Settable [SVCall System service call through SWI instructi0x0000_002C
4 Settable [DebugMonitor(debug monitor) Debugging monitor 0x0000_0030
- - - reserve 0x0000_0034
5 Settable [PendSV System services that can be suspended [0x0000_0038
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Position| Priority Ty.pe. of Acronym Description Address
priority
Settable [SysTick System tick timer 0x0000_003C
0 Settable WWDG \Window timer interrupt 0x0000_0040
1 8 Settable PVD Power supply voltage detection (PVD) 0X0000_ 0044
interrupt connected to EXTI line 16
2 9 Settable TAMPER Intrusion detection interrupt 0x0000_0048
3 10 Settable RTC_WKUP The reaitime clock (RTC) wakaip 0x0000_004C
- interrupt connected to EXTI line 20 -
4 11 Settable [FLASH Flash global interrupt 0x0000_0050
5 12 Settable RCC Reset and clock control (RCC) interrupt |[0x0000_0054
6 13 Settable [EXTIO EXTI line 0 interrupt 0x0000_0058
7 14 Settable [EXTI1 EXTI line 1 interrupt 0x0000_005C
8 15 Settable [EXTI2 EXTI line 2 interrupt 0x0000_0060
9 16 Settable [EXTI3 EXTI line 3 interrupt 0x0000_0064
10 17 Settable [EXTI4 EXTI line 4 interrupt 0x0000_0068
11 18 Settable [DMA1 channel 1 DMA1 channel 1 global interrupt 0x0000_006C
12 19 Settable [DMA1 channel 2 DMAL channel 2 global interrupt 0x0000_0070
13 20 Settable (1 DMAL channel 3 DMAL channel 3 global interrupt 0x0000_0074
14 21 Settable (1 DMA1 channel 4 DMA1 channel 4 global interrupt 0x0000_0078
15 22 Settable [DMA1 channel 5 DMAL1 channel Tglobal interrupt 0x0000_007C
16 23 Settable [DMA1 channel 6 DMAL channel 6 global interrupt 0x0000_0080
17 24 Settable [DMA1 channel 7 DMAL channel 7 global interrupt 0x0000_0084
18 25 Settable |ADC1_2 IADC1 and ADC2 global interrupts 0x0000_0088
19 26 Settable [USB_HP_CAN1_TX ,USB high priority interrupt CANL send 0x0000_008C
interrupt
20 27 Settable [USB_LP_CAN1_RXO0 U?’B low priority Interrupt /CANI reCEiveEOXOOOO_Oogo
0 interrupt
21 28 Settable [CAN1 _RX1 CANL1 receive 1 interrupt 0x0000_0094
22 29 Settable |[CAN_SCE CAN1 SCE interrupt 0x0000_0098
23 30 Settable [EXTI9_5 EXTI line [9:5] interrupt 0x0000_009C
24 31 Settable [TIM1_BRK ITIM1 brake interrupt 0x0000_00A0
25 32 Settable [TIM1_UP ITIM1 update interrupt 0x0000_00A4
26 33 Settable [TIM1_TRG_COM TIM1 trigger and communication interrupj0x0000_00A8
27 34 Settable [TIM1_CC TIM1 capture comparison interrupt 0x0000_00AC
28 35 Settable [TIM2 TIM2 global Interrupt 0x0000_00BO
29 36 Settable [TIM3 TIM3 global Interrupt 0x0000_00B4
30 37 Settable [TIM4 TIM4 global Interrupt 0x0000_00B8
31 38 Settable 12C1_EV 12C1 event interrupt 0x0000_00BC
32 39 Settable I2C1_ER 12C1 error interrupt 0x0000_00CO0
33 40 Settable 12C2_EV 12C2 event interrupt 0x0000_00C4
34 41 Settable I2C2_ER 12C2 error interrupt 0x0000_00C8
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Position| Priority Ty.pe. of Acronym Description Address
priority
35 42 Settable [SPI1 SPI1 global interrupt 0x0000_00CC
36 43 Settable [SPI2_12S2 SP12/12S2 global interrupt 0x0000_00D0
37 44 Settable [USART1 USART1 global interrupt 0x0000_00D4
38 45 Settable [USART2 USART2 global interrupt 0x0000_00D8
39 46 Settable [USART3 USARTS3 global interrupt 0x0000_00DC
40 47 Settable [EXTI15_10 EXTI line [15:10] interrupt 0x0000_0OO0EO
a1 48 Settable IRTCAlarm T;’C alarm interrupt connected to EXTI IiOxOOOO_OOE4
42 49 Settable USBWKUP USB wakeup interruptconnected to EXTI 0X0000_00ES
line 18

43 50 Settable [TIM8_BRK TIM8 brake interrupt 0x0000_0OCEC
44 51 Settable [TIM8_UP ITIM8 update interrupt 0x0000_00FO0
45 52 Settable [TIM8_TRG_COM [TIM8 trigger and communication interrupl0x0000_00F4
46 53 Settable [TIM8_CC TIM8 capture comparison interrupt 0x0000_0O0F8
a7 54 Settable [Reserved Reserved 0x0000_0OFC
48 55 Settable |[Reserved Reserved 0x0000_0100
49 56 Settable [SDIO SDIO global interrupt 0x0000_0104
50 57 Settable [TIM5 TIM5 global interrupt 0x0000_0108
51 58 Settable [SPI3_I2S3 SP13/12S3 global interrupt 0x0000_010C
52 59 Settable [UART4 UART4 global interrupt 0x0000_0110
53 60 Settable [UART5 UARTS global interrupt 0x0000_0114
54 61 Settable [TIM6 TIM6 global Interrupt 0x0000_0118
55 62 Settable [TIM7 TIM7 global interrupt 0x0000_011C
56 63 Settable [DMA2 channel 1 DMAZ2 channel 1 global interrupt 0x0000_0120
57 64 Settable [DMA2 channel 2 DMAZ2 channel 2 global interrupt 0x0000_0124
58 65 Settable [DMA2 channel 3 DMAZ2 channel 3 global interrupt 0x0000_0128
59 66 Settable [DMA2 channel 4 DMAZ2 channel 4 global interrupt 0x0000_012C
60 67 Settable [DMA2 channel 5 DMAZ2 channel 5 global interrupt 0x0000_0130
61 68 Settable [Reserved Reserved 0x0000_0134
62 69 Settable [Reserved Reserved 0x0000_0138
63 70 Settable |[CAN2_TX CAN2 send interrupt 0x0000_013C
64 71 Settable |[CAN2_RXO0 CAN2 receive 0 interrupt 0x0000_0140
65 72 Settable |[CAN2_RX1 CANZ2 receive 1 interrupt 0x0000_0144
66 73 Settable |[CAN2_SCE CAN2 SCE interrupt 0x0000_0148
67 74 Settable [Reserved Reserved 0x0000_014C
68 75 Settable [DMA2 channel 6 DMAZ2 channel 6 global interrupt 0x0000_0150
69 76 Settable [DMA2 channel 7 DMAZ2 channel 7 global interrupt 0x0000_0154
70 77 Settable 12C3_EV 12C3 event interrupt 0x0000_0158
71 78 Settable I2C3_ER 12C3 error interrupt 0x0000_015C
72 79 Settable 12C4_EV 12C4 event interrupt 0x0000_0160
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. o Type of -
Position| Priority o Acronym Description Address

priority

73 80 Settable 12C4_ER 12C4 error interrupt 0x0000_0164

74 81 Settable [UART6 UART®6 global interrupt 0x0000_0168

75 82 Settable [UART7 UART?7 global interrupt 0x0000_016C

76 83 Settable [DMA1 channel 8 DMAL channel 8 global interrupt 0x0000_0170

77 84 Settable [DMA2 channel 8 DMAZ2 channel 8 global interrupt 0x0000_0174

78 85 Settable DVP DVP global interrupt 0x0000_0178

79 86 Settable BAG SAC global interrupt 0x0000_017C

80 87 Settable MMU MMU global interrupt 0x0000_0180

81 88 Settable [Reserved Reserved 0x0000_0184

82 89 Settable [Reserved Reserved 0x0000_0188

83 90 Settable [Reserved Reserved 0x0000_018C

84 91 Settable [Reserved Reserved 0x0000_0190

85 92 Settable |R-SRAM R-SRAM error interrupt 0x0000_0194
82Ext ernal i nterrupt/ event controll er
8.2.1 |l ntroducti on
The external interrupt/ event controller incl Edmehs 21
i nput | i ne emtnl yb ec onnfdiegpuernedd wi t h pul se or Pending | €
rising edge, falling edge or both edge can al sb be i
request of the st attuscalni nbee, cTl heeariendt ebryr uwprti triengqgwdéas ' 1'°
the Pending register.
8.2.2 Main features
The main features of EXTI controller are as foll ows:
A Support 21 software interrupt/event requests
A The corresponding i dtierer wmtn/ éwe ri tn defp eenaem til ryp wto n f
A Each interrupt line has an independent status bit
A Support pulse or suspend input type
A Three types of trigger events are supported: risir
A Wakwep to exeirt nmoode pow
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Fi g&TEext er nal interrupt/event controller block
AMBA APB BUS
peripheral interface [ 4—— PCLK2
32 32 32 32 32
Falling edge Rising edge I‘T’]?g:?’:gf Request td Interrupt
triggers triggers the :
configﬂration congfigguration event suspend masklng
register register register register register
A
21 21 21 21 21 Connect the NVIC

: interrupt controller
21

—D : Pulse >
generator

Input []— Edge detection circ

+

21 21 21

Event

masking

register
8.2.3 Functional description
EXTI contains 21 interrupt I|ines, of which 16 are f
generate an interrupt, the NVIC interrupt channel 0
the corresponding interrupt |ine. Select the edyepe of
triggerioonfiegusaers EXTI _RT_CFG and EXTI _FT_CFG, a
interrupt mask register EXTI _I MASK to open the inter
on the external intearrwipgtl Ibien eg,e naemnr aitnetde rarnudp tt hreeoocuer s
"1'. Writing '"1' in the corresponding bit of the Per
To generate an event, the correspondidnggevent hlgi me qm
of edge detection, set the rising/falling edgte otfri g
the event mask register to allow the i nt enrrewpete $rte geue
pul se will be generated, and the corresponding Pendi
I n addition, by writing "'1° in the software edtéyr urg
software.
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A Hard
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E Co
di

E Co

I n

A Hard
E Co

E Co
A Soft
E Co

E Co

war
nfi

nfi
sco

nfi
ter

war
nfi
nfi
war
nfi

nfi

e

= (o]

r

ur
ne

ur
up

c
r
r
[

r

r

nsi.ec®m. sg

rutreart ri wopnt, cscerdfeicg and configure 21 | ines
e the mask bits of 21 interrupt |l ines (E

e t he trigger configuration bits (EXT
ction;

eahtdemaskhbbéts that <control the NVIC i
t Controller so that an interrupt coming
onfiguration, sel ectreagnudi rceodn:f i gure 21 I i

e the mask bits of 21 event I|lines (EXTI _

e the trigger selection bits (EXTI _RT_CF

nterrupt/ event configuration, ael eedgquand

e 21 interrupt/event |line mask bits (EXT

e the request bit of the software interrt
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8.2.4

EXT

l i ne

mapping

Fi g&2Eext er nal

interrupt

nsi.ec®m. sg

GPlI O mapping

AFIO_EXTI_CFGL
Register

PAO

PBO

PQ

PDO

EXTIO_CF{J3:0] Control

EXTI0

Saa

PAL

PBL

PCL

PD1

EXTI1_CFJ3:0] Control

EXTI1

Saal

EXTI2_CFJd3:0] Control

EXTI2

PA3

PB3

PC3

PE3

EXTI3_CFJ3:0] Control

EXTI3
—

1778

AFIO_EXTI_CFG2
Register

PA4

PB4

PG4

EXTI4_CFJ3:0] Control

4

EXT|4

I 1T

PAS

PB5

PG

EXTI5_CFJd3:0] Control

EXTI5
—

iy

PA6

PBS

PG

EXTI6_CFJ3:0] Control

EXTI6

I

O0—

PA7

PB7

PC7

PE7

EXTI7_CFJ3:0] Control

O—
O0—
O0—

EXTI7

I

AFIO_EXTI_CFG3
Register

PA8

PB8

PG

PD8

PB

EXTI8_CFJ3:0] Control

EXTI8

TTTET

PA9

PB9

PG

PD9

PBE

EXTI9_CFJ3:0] Control

EXTI9

TTTTY

PA10

PB10

PC10

PD10

PELO

EXTI10_ CFJ3:0] Control

TTETT

PA1l

PB11 | H
EXTI10
——

PCl1

PEL1

EXTI11 CFF3:0] Control

O—

EXTI11
—

00—
00—

EXTI12_CFJ3:0] Control

EXTI13 CFJ3:0] Control

EXTI14_CFJ3:0] Control

EXTI15 CFF3:0] Control

GPI
to

PA12 D—b{ PAL3 D—}{ PAL4 D_’{ PALS [ }—h
per2 [ }—) PB13 [ }—> PEL4 [ J—) PB15 [ }—)
EXTI12 EXTI *3 EXTI 1 a4 EXTI15
pc2 [ }— pcs [ }—> P4 [J—) pais [ }—
AFIO_EXT|_CF&4
Register pei2 [ }— PE13 [ }—> PDL4 [J}—) PD15 [ }—

To configure external interrupts/ events on the
enabled first. The general | /O port is connecthed
5 EXTI |l ines are connected as foll ows:
A The EXTI I|line 16 is connected to PVD output
A The EXTI line 17 is connected to RTC alarm event
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A The EXTI I|line 18 is -wpneweernted to the USB wake
A The EXTI |line 19 is reserved.
A The EXTI |ine 20wdkmepceneatted to RTC
S3EXTI regi sters
EXTlI base address: 0x40010400
8.3.1 EXTI register overview
Tab82EXTI register overview
ol regser [a]8]2]8][5[&]8]a|a]s]a] s |a]a]s]a]a]=]a]x][z]a]o]=]~]e] ] ]]~][~]c
o
Y13
EXTI_IMASK |2 IMASK[18:0]
000h| Reserved < | 3
=&
Reset Value 0 ofoJoJoJoJoJoJoJoJoJoJoJoJo]oJoJoJo]o
S
5|3
EXTI_EMASK <z EMASK[18:0]
004h| Reserved s o
U e
Reset Value 0 0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0
S
£1e _
008h EXTI_RT_CF( Reserved .L_:\‘ %E RT_CFG[18:0]
@ @
Reset Value 0 oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
o
o=
e 5
EXTI_FT_CF(| 6| e FT_CFG[18:0]
00Ch| Reserved o o
L&
Reset Value 0 oJolofoJoJo]oJoJoJoJo]oJoJo]oJo]o]o]o
o
38
o10n| EXTISWIE R s'| 5 SWIE[18:0]
o1&
Reset Value 0 o[0jojOo|JO]jJ]O|JO]J]OfO]JOfO]JO]O]O 0 0|0]O0]O
S18|3|212|8/2|8|8|2|8/38/8|5|8|8|3(8|a|a|8
[a) [a) [a) o o [a) o [a) [a) o
014n| XTI-PEND Reserved @mﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁéﬁﬁﬁﬁﬁﬁﬁﬁ
Reset Value 0 o|[0)jojO|lO]J]O|JO]J]Of[O]J]O|JO]JO]O]O 0 0|]0]O0]O
o18h/EXTI_TS_SEL — TSSEL[3:0]
Reset Value 0 | 0 | 0 |0
8.3.2 EXTI interrupt mask register (EXTI
Address offset 0x00
Reset value: O0x0000 0O0O0O
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31 21 20 19 18 17 16
T T T T T T T T T T
Reserved IMASK20| Reserved |IMASKI18|IMASK17(IMASK16
L L L L L L L L L L
w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IMASKI15|IMASK14|IMASK13|IMASK12|IMASK11|IMASK10| IMASK9 [ IMASKS | IMASK7 [ IMASKG6 | IMASKS | IMASK4 | IMASK3 | IMASK?2 | IMASK! | IMASKO

w rw rw rw w w w w w w w w w w w rw
Bit field |Name Description
31: 21 ReserveqReservedvalthe mesttbe maintained.
20 | MASK20 |I nterrupt mask on | ine 20
0: Interrupt request from line 20 ig
1: Interrupt request from |line 20 i g
19 ReservedReserved, the reset value must be ms
18:0 I MAS KX Interrupt (mMas KOOI NMBne X
0: Interrupt request from I ine x is
Interrupt request from I ine x is

8.3.3 EXTI event mask register (EXTI _EMAS

Address offset: Ox04
Reset val ue: Ox0000 0O0O0O

31 . . . . . : : . . . 21 20 19 18 17 16
Reserved [EMASK20[ Reserved [EMASKISEMASKI17EMASKI
. . . . . . . . . . — - - —
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
[EMASKISEMASKI4EMASKI3EMASKI2[EMASKI11[EMASK10| EMASK9 [EMASKS | EMASK7|EMASK6 [ EMASKS |EMASK4 |EMASK3 [EMASK2 | EMASK1 | EMASKO
w w nw nw w o w w w nw nw nw w w w o
Bit field |Name Description
31:21 ReserveqReser vrealsett hwal ue must be maintained
20 EMASK20 |Event mask on line 20
0: Event request from Iline 20 is masg
1: Event request from |line 20 is not
19 ReserveqReserved, the reset val ue must be mag
18:0 EMASKX Event mas(k« Toifis 216i In7& B x
0: Event request from |line x is mask
1: Event request from line x is not

8.34 EXTI rising trigger selection regis

Address offset: 0x08

Reset val ue: Ox0000 0O0O0O
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31 21 20 19 18 17 16
RT RT RT RT
. . . . IRese“"fdl . . . . _cFG2o [Reseved | cRGig | cFG17 | _cFGl6
w w w ™w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RT RT RT RT RT RT RT RT RT RT RT RT RT RT RT RT
_CFG15 | CFG14 | CFG13 | CFG12 | CFGll | CFG10| CFG9 | CFG8 | CFG7 | CFG6 | CFG5 | CFG4 | CFG3 | CFG2 | CFGl | CFGO
w nw w w w w w w w w w w w w rw w
Bit field |Name Description
31:21 ReserveqReservedvalthe mesttbe maintained.
20 RT _CFG2(Rising trigger event configuration K
0: Rising trigger disabled (interrufq
1: Rising trigger enabled (interrupt
19 Reserve(qReser vrealsett hwal ue must be maintained
18:0 RT_CFGx |Rising trigger even{xcolefBgudlrBati on K
0: Rising trigger disabled (interrufj
1: Rising trigger enabled (interrupt
8.3.5 E X I falling trigger selection regi ‘!
Address offset O0x0C
Reset value: O0x0000 0O0O0O
31 21 20 19 18 17 16
Reserved FT _CFG2(| Reserved FT CFGl SIF T CFGITFT_CFG1
w w w ™w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FT CFGI¥T CFGI4FT CFGI3FT CFGIPFT CFGILIFT CFGIOFT CFG9|FT _CFGS8|FT _CFG7|FT_CFGG|FT_CFGS5|FT CFG4|FT _CFG3|FT _CFG2|FT _CFGL|FT _CFGO
w w w w w w w w w w w w w w w w
Bit field |Name Description
31:21 Reserve(qReserved, the reset value must be mg
20 FT_CFG2(Falling trigger event configuration
OFalling trigger disabled (interrupt
1: Falling trigger enabled (interrug
19 ReserveqReserved, the reset val ue must be mag
18:0 FT_CFGx |[Falling trigger evienfetx xa¢.Isr2iIgu® ati on
0: Falling trigger disabled (interr
1: Falling trigger enabled (interrupj
8.3.6 EXTI software interrupt event regi s
Address offset O0x10
Reset va&lbu®&®00Ox0O0
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31 21 20 19 18 17 16
I I I IResen‘edI I I I SWIE20 | Reserved | SWIELS | SWIEL7 | SWIE16
I I I I I I I I re_wl rewl e wl  rewl
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SWIELS | SWIEL4 | SWIEL3 | SWIEL2 | SWIELL | SWIELO | SWIE9 | SWIES | SWIE7 | SWIEG | SWIES SWIE4 SWIE3 SWIE2 | SWIEL SWIEO
rewl rewl rewl rewl rewl rcwl rewl rwl rwl rcwl rewl rwl rwl rcwl rewl rcwl
Bit field |Name Description
31:21 Reserve(Reserved, the reset value must be ms
20 SWI E20 Software in2Orrupt on |line
When this bit is "0', writing '"1' wi
I f this intier rBETI ilsMASHK cavedd EXTI _ EM
generated at this time.
Note: By writing '"1' to clear the <cd
cleared to 'O
19 ReservedReserved, the reset value must be ms
18:0 S WI E X Softwatrerr up(tx oils 28 H'd Bx .
When this bit is "0', writing '1' wi
I f this interrupt is allowed in EXTI
generated at this time.
Note: By wreari ntghe 1cortroescpondi ng bi't
cleared to 'O
8.3.7 EXTI pending register (EXTI _PEND)
Address offset O0x14
Reset value: 0x0000 00O0O
31 21 20 19 18 17 16
I I I IReservedI I I I PEND20 | Reserved | PENDI18 | PEND17 | PENDI16
I I I I I I I I re_wl re wl rewl  re wl
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PENDI1S | PENDI14 | PENDI13 | PENDI12 | PENDI11 | PENDI10 | PENDY | PENDS8 | PEND7 | PEND6 | PENDS | PEND4 | PEND3 | PEND2 | PENDI | PENDO
rcwl rcwl rcwl rewl rewl rewl rewl rewl rwl rewl rwl rewl rwl rewl rcwl o rcwl
Bit field |Name Description
31:21 ReserveqReserved, the reset value must be ms
20 PEND2O Pending bit on I|Iine 20
0: No pending request occurred.
1: A pending trigger request has occ
This bit is set to '1' when a selraat
line. Write "1° in this bdgetdecéamr
bit.
19 ReservedqReserved, the reset val ue must be mag
18:0 PENDX Pending bix "idn2é e x.
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Bit field |Name Description

0: No pending request occurred.

1: A pending trigger request has oc(c

This bit issslee¢ecteod' ddgeheni gger ruvpg
line. Write "1° in this bit to céenr
bit.

8.3.8 EXTI timestamp trigge(EXdur dé& sSeEllLe)ct

Address offset: O0x18
R e sveatl u e : 0O0x0000 0O0OOO

31 16
Reserved
15 4 3 0
Reserved TSSEL[3:0]
™

Bit field |Name Description
31: 4 Reserve(qReserved, the reset value must be mg
3:0 TSSEL[ 3]Select external interrupt input as t

0: Select EXTIO as the trigger sour (
lselect EXTI1 as the trigger source
éé

15: Select EXTI 15 as the trigger sol
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9 DMA controller

911 nt roducti on

The DMA controller can access totally 6 AHB sl aves:
is controlled by CPU to perform fast data movement
transferred without CPU intervention. Thus, CPU <can

system power consumption.

The chip has two DMA (DMA1, DMA2) <controllers, and
channel is to serve memory access requests fram sin
of different DMA channel s.

92Maifneat ur es

(

A 16 independently configurable DMA channels: 8 char

A Support three trans+tale nmoypes-tM@moelyhar al MeMesdmopreyr.i pt

A Each DMA channel supports hasdwareéniedqaceetsramdf e
software.

A Each DMA channel has dedicated software priority |
to 4 |l evels of priority) which can be contiyghlkeedl.i
further compare hardware index (channel number) to
higher priority).

A Configurable source and destination size. Address

A Configurathd@ansfiecumade for each channel

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

A Access totally 6 AHB sl &AP8d: allda APB2SRAM, ADC, SDI

A Configurable data transmit number (0~65535).
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93Bl ock diagram

Fi g&#XDeMA bl ock diagram

Flash ICode
Interface M
controller

DCode
CortexM4F
System
=
$ Bridgel @© DMA
_ _ < > £ (¢
Bridge2 " |_>
>
m
DMA
h

device

DMA requests

APB1

HHERAANNRD
H

DMA requests AHB slave
device

VY

94Function description

DMA control IEeM4 Fancdor@o rstheaxr e t he same spAtemcedss at bhea :
target (RAM or peripheral) at the same ti me, DMA r e
sever al cycles, and the bus arbiter will perform cy
systememaursy (oor peripheral) bandwi dth.

94.1 DMA operation

A DMA request can be triggered by hardware peripher a
according to the priority | evel of t he gchanneile. cTohnef
tr amdfdaress and bit width, and then the read data 1is
the controller calculates the number of remainsag tr
of t htransfare x t
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Each ®datAmansfer consists of three operations:

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

A Dat a sdetermirgeghe destination address (DMA_PADDRx or DMA_MADDRX) according tighsfer
direction and store the read data into the destination address space

A Calculate the number of outstanding operatiiosntsgr ,pe
and update the source and destination addresses of

942 Channel priority and arbitration

The DMA uses an arbitration strategy to handle mul't

channel is progmaimmaming rion tregichar (DMA_CHCFGx) .

4 | evels of priority:

E Very high priority

E High priority

E Medium priority

E Low priority

By default, channel with | ower index has higher pric

943 DMA channel s and number of transfers

Each channel can perform DMA transfer between the p
address. The number of data transferred by DMA is pr
DMA_TXNUM registetersedebremansédraf

944 Programmabl e data bit width

Peripheral and memory transvbed datdawbird, wiwthti thsepmpo b
DMA CHCFGx. PSI ZE and DMA_CHCFGx. MSI ZE.

When DMA_CHCFGx. PSI ZE and DMA _tCthHC FDAKA MDIdAIH ea rad idginfsf et
t o Ttahbgtl® el ow.
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operation

Tab%l®r ogrammabl e data width and endi an
Source Destina|Number
width tion of Source: Transfer operations Destination:
(bit) width |transfer| Address/data (R: Read,W: Write) Address / data
(bit) (bit)
0x0 /B0 1: R BO [7:0] @0x0, W BO [7:0] @0x0 0x0/BO
8 8 4 0x1/B1 2: R B1[7:0] @0x1, W B1 [7:0] @0x1 0x1/B1
0x2/ B2 3: R B2 [7:0] @0x2, W B2 [7:0] @0x2 0x2 /B2
0x3 /B3 4: R B3 [7:0] @0x3, W B3 [7:0] @0x3 0x3/B3
0x0 / BO 1: R BO [7:0]@0x0, W 00BO [15:0] @0x0 0x0 / 00BO
8 16 4 0x1/B1 2: R B1 [7:0] @0x1, W 00B1 [15:0] @0x2 0x2 / 00B1
0x2 / B2 3: R B2 [7:0] @0x2, W 00B2 [15:0] @Ox4 0x4 / 00B2
0x3 /B3 4: R B3 [7:0] @0x3, W 00B3 [15:0] @0x6 0x6 / 00B3
0x0 / BO 1: R BO [7:0] @0x0, WO00000BO [31:0] @0x0 0x0 / 000000B0O
o - . 0x1/B1 2: R B1 [7:0] @0x1, W 000000B1 [31:0] @0x4 0x4 / 000000B1
0x2 /B2 3: R B2 [7:0] @0x2, W 000000B2 [31:0] @0x8 0x8 / 000000B2
0x3 /B3 4: R B3 [7:0] @0x3, W 000000B3 [31:0] @0xC 0xC / 000000B3
0x0/ B1BO 1: R B1BO [15:0] @0x0, W BO [7:0] @0x0 0x0/ BO
0x2 / B3B2 2: R B3B2 [15:0] @0x2, W B2 [7:0] @0x1 0x1/B2
16 8 4 0x4 / B5B4 3: R B5B4 [15:0] @0x4, W B4 [7:0] @0x2 0x2 / B4
0x6 /B7B6 4: R B7B6 [15:0] @0x6, W B6 [7:0] @0x3 0x3 / B6
0x0 / B1BO 1: RB1BO [15:0] @0x0, W B1BO0 [15:0] @0x0 0x0/B1B0
0x2 / B3B2 2: R B3B2 [15:0] @0x2, W B3B2 [15:0] @0x2 0x2 / B3B2
16 16 4 0x4 / B5B4 3: R B5B4 [15:0] @0x4, W B5B4 [15:0] @0x4 Ox4 / B5B4
0x6 / B7B6 4: R B7B6 [15:0] @0x6, W B7B6 [15:0] @0x6 Ox6 / B7B6
0x0/B1B0O [1: R B1BO [15:0] @0x0, W 0000B1BO0 [31:0] @0x0 0x0 / 0000B1B0O
16 32 4 0x2 / B3B2 2: R B3B2 [15:0] @0x2, W 0000B3B2 [31:0] @0x4 0x4 / 0000B3B2
Ox4 / B5B4  [3: R B5B4 [15:0] @0x4, W 0000B5B4 [31:0] @0x8 0x8 / 0000B5B4
0x6 /B7B6  4: R B7B6 [15:0] @0x6, W 0000B7B6 [31:0] @0xC 0xC / 0000B7B6
0x0/B3B2B1B0 [1: R B3B2B1B0 [31:0] @0x0, W B0 [7:0] @0x0 0x0/ BO
32 8 4 0x4 / B7TB6B5B4 2: R B7B6B5B4 [31:0] @0x4, W B4 [7:0] @0x1 Ox1/B4
0x8 / BBBAB9BS 3: R BBBAB9B8 [31:0] @0x8, W B8 [7:0] @0x2 0x2 /B8
0xC / BFBEBDBC4: R BFBEBDBC [31:0] @0xC, W BC [7:0] @0x3 0x3/BC
0x0/B3B2B1B0 [1: R B3B2B1B0 [31:0] @0x0, W B1BO0 [15:0] @0x0 0x0/B1B0
32 16 4 0x4 / B7TB6B5B4 [2: R B7B6B5B4 [31:0] @0x4, W B5B4 [15:0] @0x2 0x2 / B5B4
0x8 / BBBAB9BS (3: R BBBAB9B8 [31:0] @0x8, W B9B8 [15:0] @0x4 Ox4 / BO9B8
0xC / BFBEBDBC4: R BFBEBDBC [31:0] @0xC, W BDB(15:0] @0x6 0x6 / BDBC
0x0/ B3B2B1B0 [1: R B3B2B1BO0 [31:0] @0x0, VB3B2B1B0[31:0] @0x0 0x0 / B3B2B1BO
32 32 4 0x4 / B7TB6B5B4 2: R B7B6B5B4 [31:0] @0x4, VB7B6B5B4[31:0] @0x4 0x4 / B7TB6B5B4
0x8 / BBBAB9BS (3: R BBBAB9BS [31:0] @0x8, W\BBBAB9BS [31:0] @0x8 | Ox8 / BBBAB9BS
0xC / BFBEBDBCW: R BFBEBDBC [31:0] @0xC, W BFBEBDBC [31:0] @0x({ OxC / BFBEBDBC
Note:
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DMA al ways pbowvsddafalto3BWDATA[ 31: 0] no matter what
destination size settiwng df opedavioa)sufgher HWDBAYAE B b :
as foll ow:

When source size is smaller than destination si zc¢
duplicates H.tg.t,0 sboeur3c2e biist s8 bits data O0x55 caed de
data with O to make it 16 bit sbian dd abteac oOnxe0 005x50 005055, 5
HWDATA[ 31: 0] ; (i f-bdaesttihreand MDA péid ¢ds dsr 8 data with

When source size is | arger or equal to destinatior
32 bits dat a. E.g., source data is 8 bits data 0x1
0x3245, then HWDATA[31:0] = 0x2345_ 2345,

This guarantees peripheral s tdheatemoatley Bwp porrntomwoandd ¢
move to the place we want with extrailitre biu.sdade stOoap a ¢

a BRt address boundary, the source size shouddded se
with 0.
945 Peri pheral/ Memory address incrementa

DMA_ _CHCFGx. PI NC and DMA_ CHCFGx. MItNi@& rpeesrp epchteirvad | ya dcdorn
address areiaoabmedti modet oThe software cannotr(can

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

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

At the end of transfer (i.e. the transfer count chang@) thfferent processes will be carried out according to whether
the current work is under circular mode or.not

A In acyclic mode, DMA stops after the transfer s
transfer number irregtitse eDMAI TXNWMe DMA channel di s

A In circular mo d e, at the end of a transfer, t he o
reloaded to its initial val ue, and the cur oadt i nt
to the initial base address set by the DMA_PADDRX

946 Channel configuration procedure

The detail confiduration flow is as below

1. Configure interrupt mask bits, 1: enable interrupt
2. Conf i gurpeercihpmenredl address and memory address and
3. Configure channel priority, O0: |l owest, 3: highest.
4. Configure peripheral and memory address increment.
5. Configure channel transfer block size.

17/%87

NSING Technologies Pte. Ltd.

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



o™

P> NSING

< nsi.ec®m. sg
6. |f necessary, configure circular mode.

7. I f it yi st omemeomory, confi.gure MEM2MEM mode

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

9. Enabl e corresponding channel

| f software is used to serve interrupt, soft warredmus
(software needrsuptto fwraigt eclle atro hiintt etro Befdreeemable chanmellat or r e
interrupts corresponding to the channel should be cleared

I f the interrupt is transfer complete intdrhriwpélhamo!l
transformation is done.

NotTeh:e configuration and enabling of DMA must both b

947 Fl ow control

Three major flow controls are supported:

Memory to memory

B

Memory to peripheral

B

Peripheral to memory

B

FIl ow contorldledi soycdmtor regi ster bits in each [RMA towhan
control source/destination and direction of DMA char

Tabo%2&l ow contr ol tabl e

DMA_ CHCFGx. ME|DMA _CH&F @ Sourc| Destin Transfer
AHB read to AHB wr

1 X Me mor Me mor
transfer

AHB Per] AHB read to AHB w

0 1 Me mor
APB Perl AHB r eARRwrtiot e, sin
AHB
) AHB ead to AHB wri
0 0 Peripl Memor
APB Per APBr ead t o AHB wri

948 Circul ar mo d e

The circular mode is used to process <circular buffe
The DMA_ _CHCFGx. @€hR®Gliesthsesd ftumcti on. When the circul
to be transferred becomes 0, it wi || automaticdlly |
the DMA operation wil!/l continue.

| f the user owdntthetacitremnul ar mod e, t he wuser needs tcC
DMA channel |, and then write 0O to DMA_CHCFGx. CIRC (\

DMA _CHCFGx register cannot be rewritten).
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949 Error management

DMA accesssertvoeda arddress area will cause DMAr amesafn@mi s
flag is set, and the hardware automatically clears t
the channel oper atoeceafror stndappeaed.ptl fentatbd e bit i s se
interrupt will be generated.

9410 |l nt errupt

, Transfer complete interrupt:
An interrupt is generated when channel data trans:
idedicated interrupt, interrupt mask contrtodr rammt i
flag clear bit is set.

Half transfer interrupt:

An interrupt is generated when half lofsigmal clh &rarcd|
has its dedicated interrupt, interrupt maskewmontr
interrupt flag clear bit is set.

T r a nesrér eterrupt:

An interrupt is generatetd whea begselresugneld. eEaoh
interrupt, interrupt mask control and intercdapt s
bit is set.

TabA3®MA i nt euersutpt r eq

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

9411 DMA request mapping

94111 DMA1 controll er

The DMA1l request mapping is shown riengitshheerfsololfo wihneg

peripherals, the DMA requests of each peripheral <can
priority, only one request is valid at the same t i me
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Fi g#2DeMA1l request mapping
Peripheral request signal
Fixed hardware priority
. - — ADC1
High priori
onp o Hardware requedt UARTS_TX
< — gﬁ 12C3 TX
TIM2_CH3
Ch 11 —
e Software trigge(MEM2MEM bit) ~ TIM4_CH1
Channell enable bit
" SPLRX
USART3 TX
Hardware request 12C3 RX
A TIML_CH1
Channel2 ) ) TIM2_UP
Software trigge(MEM2MEM bit) (_TIM3.CH3
ChanneR enable bit
~ SPL_TX
Hardware reque& USART3 RX
< TIM1_CH2
Channel3 TIM3_CH4
Software triggeMEM2MEM bit) — TIM3_UP
ChanneB enable bit
~— SPR/I2S2_RX
USARTL_TX
Hardware requegt 12C2 TX
TIM1_CH4
TIM1 TRIG
Channel4 -
Software triggeMEM2MEM bit) TIM1_COM
~— TIM4_CH3
Int | ChanneH enable bit
nternal
¢ | ~ SPRII2S2_TX
USARTL_RX
DMA 1 request Hardware reque&t 12C2 RX
chamels D TIM1_UP
ann . " TIM2_CH1
4—C Software triggeMEM2MEM bit) (_ TIM4_CH3
Channeb enable bit
~— USART2 RX
12C1_TX
A Hardware reque& TIML CH3
TIM3 CH1
Channelé -
Software trigge(MEM2MEM bit) — TIM3_TRIG
Channeb enable bit
~ USART2 TX
Hardware request 12C1 RX
< TIM2_CH2
TIM2_CH4
Channel7 .
Software trigge(MEM2MEM bit) ~ TIM4_UP
Channel” enable bit
_—
Hardware reque& ADC2
UART5_RX
Channel8
v Software trigge(MEM2MEM bit) ~
L ChanneB enable bit
Low priority
TabdM®OMAL request mapping table for each
Peri p|Chann| Channg Channg Channg Channg Channg ChanngChann
ADC ADC1 - - - - - - ADC2
SPI1/ - SPI 1_ SPI 1 _[SPI 2/ 1 |SPI 2/ 1] - - -
USARJUARTS5 |JUSART3|USART3|USART1|USART1|USART2|USART2|UARTS5 |
l2Cc|12Cc3 | 12C3_ l2Cc2 | 12¢c2_| 12c1_| 12cCc1_
T1 M1 _ ¢
TI M1 - TIMLI_qTIM1I_dTIML_T TIM1_{TIM1_( - -
T1I M1 _C
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Peri pl|Chann| Channg Channg Channg Channg Channg Channg¢gChann
TI M2 _C
TI M2[TI M2 _( TI M2 _ | - - TI M2 _( - -
TI M2 _C
TI M3 _ ¢ TI M3 _ ¢
TI M3 - T M3 _( - - - -
T1 M3 _ | TI M3 _ T
TI M4|TI M4 _{ - - TI M4 _qdTI M4 _d - TI M4 _ | -

Note: Different DMA channels cannot use the same request source, othenlyisegh priority channels will be
triggered if multiple channels are enabled.

9411.2DMA2 controll er

The DMA2 request mapping is shown in the foll owing
peripherals, the DMAcarqest sr ndd e@arc hompeaofifphiemdhdpend
priority, only one request is valid at the same ti me
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mapping

Fixed hardware priority

Peripheral request signal

~ SPJI12S3_RX

High priority UARTE_RX
Hardware requedt TIM5_CH4
- TIM5_TRIG
Channell . i TIM8_CH3
Software trigge(MEM2MEM bit) (_ TIM8_UP
Channell enable bit
_— SPII23 TX
UART6E_TX
Hardware reque& TIM5_CH3
TIM5_UP
TIM8_CH4
Channel2 -
<—< : E—s ftware trigge(MEM2MEM bit TIM8 TRIG
— © re trigge( o) ~~ TIM8_COM
ChannePR enable bit
_—
UART4_RX
Hardware request TIM6_UP
Channel3 ) DAC_CHI
Software trigge(MEM2MEM bit) ~ TiM8_CHL
ChanneB enable bit
SDIO
Hardware requegt TIM5_CH2
D TIM7_UP
Channel4 DAC_CH2
Software triggeMEM2MEM bit) -
Channelt enable bit
Internal
— —
Hard & UART4_TX
DMA 2 request [ araware reque TIM5_CH1L
Channels ) ) TIM8_CH2
Software trigge{MEM2MEM bit) ~—~
Channeb enable bit
-
A Hardware reque& 12¢4 TX
UART7_RX
Channelé . . _
Software trigge(MEM2MEM bit)
Channeb enable bit
Hardware request 12C4 RX
A UART7_TX
Channel7
Software trigge(MEM2MEM bit)
Channel7 enable bit
Hard &
A araware reque: @ DVP
Channel8
v Software trigge{MEM2MEM bit)
L ChanneB enable bit
Low priority
Tabd5®&®MA2 request mapping table for each
Perip Channeg Channg Chann¢Chann{ Chann¢ Chann¢ Chann¢(Chann
SPIL /1ISPI 3/ 1 24SP1 3/ 1 - - - - - -
| 2C4 - - - - - l2C4 | 1 2C4_ -
UART | UART6 _| UART6 _|UART4 | - UART4 |UART7 J|UART7 | -
SDI O - - - SDI O - - - -
TIM5_d TI M5 _C - - - -
T1 M5 TI M5 _(TI M5 _ (
TI M5 _T| T1 M5 _ L
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Perip Channg Channg Chann¢Chann{ Chann¢ Chann¢Chann¢(Chann
TI M6 _ - - - -
TI M6/ 1 - - -
DAC_CH
TI M7 _ - - - -
TI M7/ 1 - - -
DAC_ eI
TI M8 _C - - -
T1 M8 _C -
TI M8 TI M8 _T| Tl M8 _ ( - T M8 _ ¢
TI M8 _\
T1I M8 _C
DVP - - - - - - - DVP

Note: Different DMA channels cannot use the same request source, otherwise only high priority channels will be

triggered if multiple channels are enabled.

95D MA

DMA1
DMADBDase

9.51 D MA

base

addr ess

addr ess

regi sters

0x4002_0400;

0x4002_0000.

regverein ew

TabAe®OMA regVveterrew
Offse|  Register S| 8|8 |R[&[Q|IQ|J|J[R&[S[3[5[&s[8|3|8[Y¥[d[S8|o|e[~jo]wv|s|m]|«]|d0
clelelelElclalElElglelelelelelelsld|s(slClelele(alalaldlT]d(dT
DMAINTSTS | £ | X | Q|8 B | X |Q |2 E 2|23 |8 2|22 (E(E|R|S|E|E|R|3|z|2|2|2|2(8(83
000h u|lr|[Ff|lo|lu|T|Ff|lo|lu|T|F|lo|u|T|F|lo|lu|Z|Ff|lo|lu|T|F|lo|lu|ZT|Ff|o|u]l|Z|[FlO
ResetValue |0 [o [o|o[ofofofofofo|o[ofo]oJo[oJo[o]o]JoJo[ofJo|]o|]oJo[o]o[o]o]ofo
clelelelslzlclclElelelsleleglelelsldlslslE(elelelele|o|Tlcld (T
e AR R A R E R E A I A E A R A R A A A R E R A R R R A N Bl
004h| - UWlrTl|lo|lWw|ZT|(E0|W|ZT|H[O0|W|ZT|H|O|W|IZT|K|[O(W|Z|K|O|W|IZ|EK|O|W|I|=O
OfojJ]O0O|J]O[O]J]Oo|J]O|JO|J]O]J]O|O|JO|OJ]O|[JO]|J]O[O]JO|[O|JO]J]O|JO|J]O]J]O|]O]J]O]|J]O|[JO]J]O[|]O]|O|O
ResetValue |0 [o [o|o|ofofofofofo|oJofo]loJo[oJo[o]JoJo|olofo|o|o[o[o[o[o]o]o]o
=l S | =g | = u
s = = = olo|l9lals|Y|¥E
DMA_CHCFG1 > N I = = - A S [S]
008h = Reserved % o} 5 3 S|T|c|0|&|E[RD
= o = o
[2
Reset Value oloJoloJoJoJof[o]oJo]o]o[o]o]o
DMA_TXNUM1 | NDTX[15:0]
0 Reset value R [oJoJoJoJoJoJoJoJoJoJoJoJ]o]o]olo
0100 DMA_PADDRL ADDR[31:0]
| Resetvalue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoTJoJo
014n2MA_MADDR1 ADDR[31:0]

" Resetvaue [0 [oJoJo[oJoJo[oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]JoJo
| DMA_cHSEL1L CH_SEL[5:0]
O8N Reset Value IREEEREL 0JoJoJoJo]o

AR ol w
| s Tl T o|glglelelz|x|c|E
oo PMA-CHCFG2 Reserved s o) 5 N S|z|o|o|% 8RS
g o4 = a
o
Reset Value oloJoloJoJoJo[o]oJo]o]o[o]o]o
DMA_TXNUM2 | NDTX[15:0]
020h ™ eset Value D [oJoJoJoJoJoJoJoJoJoJoJoJo]o]olo
024n DMA_PADDR2 ADDR[31:0]
" Resetvaue [0 [oJoJo[oJoJo[oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo
0260 2MA_MADDR2 ADDR[31:0]
"| Resetvaue [0 JoJo[oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]JoJo
02| DMA_CHSEL2 Reserved CH_SEL[5:0]
Reset Value oJoJoJo]JoJo
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Offse]  Register SS[[R[R[E[RII[Q[N[I[R[a[&[G[a[a[I[a]Y][a]8[e][w][r]e[w]~s]m][~]=]c
E % § § ololo W w fwz
S m my x| |x|olw
030n| PMA-CHCFG3 Reserved S 3 > > E |53 % E 82—}
g ¢ = o
Reset Value oJoJoJoJoJoJoJo]oJofo]o[o]o]o
_ |omA_TXNUM3 | NDTX[15:0]
034h| Reserved
Reset Value [oJoJoJoJoJoJoJoJoJoJoJoJoJo]oJo
038D MA_PADDR3 ADDR[31:0]
“*| Resetvalue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoT oo
03cH PMA_MADDR3 ADDR[31:0]

ResetValue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o/JoJo
DMA_CHSEL3 CH_SEL[5:0]
040 R eset value Reserved 0JoJo]o]o]o

20 s | @ | Fo|elele|e|z|R|o|E
04ap| PMA-CHCFG4 Reserved S 3 5 3 § g ol |&8|E XS
g =z = a
o
Reset Value oloJoloJoJoJo[o]oJo]o]o[o]o]o
| DMA_TXNUM4 | NDTX[15:0]
O8N Reset Value D [oJoJoJoJoJoJoJoJoJoJoJoJoJo]oJo
oacr.DMA_PADDR4 ADDR[31:0]
| Resetvalue [0 [oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]oJo
0500 2MA_MADDR4 ADDR[31:0]
| Resetvalue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoTJoJo
DMA_CHSEL4 CH_SEL[5:0]
054N ™ Reset value Reserved 0JoJo]o]o]o
2l 2| 8| ¢ u
=| = o T2l elelz|E||E
osgn| DMA-CHCFGS Reserved S o 5 5 § |55 T EIXRS
g =z = a
o
Reset Value oloJoloJoJoJo[o]oJo]o]o[o]o]o
DMA_TXNUMS5 NDTX[15:0]
O Reset value D [oJoJoJoJoJoJoJoJoJoJoJoJoJo]JoJo
06002 MA_PADDRS ADDR[31:0]
"| Resetvaue [0 JoJo[oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]oJo
064n|2MA_MADDRS ADDR[31:0]

" Resetvaue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]JoJo
DMA_CHSEL5 CH_SEL[5:0]
068N Reset value Reserved 0Joo]oo]o

é ; § § ololo Wl w|wlz
> iy i ¥ |X|z|Xx|olW
o6ch DMA-CHCFGE Reserved S 3 % 5‘) g % S|o|E|EIR 5
g x = o
[2
Reset Value oloJoJloJoJoJo[o]oJo]o]o[o]o]o
DMA_TXNUM6 | NDTX[15:0]
070N eset Value D [oJoJoJoJoJoJoJoJoJoJoJoJo]o]olo
| DMA_PADDRS ADDR[31:0]
074h
Resetvalue |0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo/JoJo
0780/ 2MA_MADDRG ADDR[31:0]

"| Resetvalue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]oJo
DMA_CHSEL6 CH_SEL[5:0]
07CN ™ Reset value Reserved 0[ofo]oo]o

E ; ) ) olo|e glwwz
S o g rlx|x|x|oOlw
ogon| DMA-CHCFG? Reserved S ° 5 3 g £ SRIGENE E X5
g z = a
["
Reset Value oloJoloJoJoJo[lo]oJo]o]o[o]o]o
o8an.MA_TXNUM? R g | NDTX[15:0]
' Reset Value eserve [oJoJoJoJoJoJoJoJoJoJoJoJ]o]o]olo
088D MA_PADDRY ADDR[31:0]
| Resetvalue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJ]o]JoJo
08CH PMA_MADDR? ADDR[31:0]
| Resetvalue [0 [oJoJoJoJoJoJoJoJoJoJoJoJoJo[oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]ofo
| DMA_CHSEL7 CH_SEL[5:0]
090N Reset Value Reserved 0oJoJo]oJo]o
E é ) ) olo|e giwwz
S o o rlx|x|x|oOlw
094n| PMA-CHCFGE Reserved S ° 3 > g £/5|0o & E X5
g z s a
o
Reset Value oJoJoJoJoJoJoJo]oJoJo]o[o]oJo
| DMA_TXNUMS | NDTX[15:0]
O8N ™ Reset Value L [oJoJoJoJoJoJoJoJoJoJoJoJoJo]JoJo
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ofise] Register | @ [S[R[R[N[Q[R[I[R[N[S[R[A[8[S[a[a][S[a[S[d[S]ofe]r]efo]~[o]]d]o

OQC'D“IQQQZA\Z%ZSo|o]o]o|o|0|o|o|o|0|o|o|o|o|0ATD:[Tlg)]|0|0|0|0|0|0|0|0|o|o|o|o|o|o|o

OAOhD’\/';z_SZA\Z?UiB0|0|0|0|0|0|0|0|0|0|0|o|o|o|0A[|)D:[T;)]|O|0|0|0|0|0|0|0|0 0oJoJoJoTJolo

o O e e

=

oaghPMA_CHMAPEN Reserved g

Reset Value 0

952 DMA interrupt status register (DMA_I

Address offset 0x00

Reset value: 0x0000 O0O0OO

31 30 29 27 26 25 24 23 2 21 20 19 18 17 16

ERRF8 | HTXF8 | TXCF8 | GLBF8 | ERRF7 | HTXF7 | TXCF7 | GLBF7 | ERRF6 | HTXF6 | TXCF6 | GLBF6 | ERRFS | HTXFS | TXCES | GLBFS

51 09 s 3 & 5 4 3 5 0

ERRF4 | HTXF4 | TXCF4 | GLBF4 | ERRF3 | HTXF3 | TXCF3 | GLBF3 | ERRF2 | HTXF2 | TXCF2 | GLBF2 | ERRFI | HTXFI | TXCFl | GLBFI

r r r r r r r r r r r r r r r

Bit field |Name Description

31/ 27/ 23/ 1ERRFXx Transfer error €Bag for channel x (X
Hardware sets this Dbit when transfer
wr i Hitdiog DMA_| NTCLR. CERRFx bi t .

0: Transfer error no happened on chag
1: Transfer error happened on channel x

30/ 26/ 22/ yHTXFXx Hal f transfer fd8)g. for channel x (x4
Hardware sets this bit when half trg
wr i Hitdiog DMA_ I QIHTCLRK t .

0 Halft r a metygedlro m&@ channel x.
1: Half transfer was done on channel x.

29/ 25/ 21/ yTXCFx Tr ancerpietef | ag for &Bannel x (x=1
Hardware sets this bit when transf en
6 DMA_|IQMCCHRKTLt .

0: Trmtyatdemea channel x.
1: Transfer was done on channel x.

28/ 24/ 20/ 1 GLBFx Gl obal flag f®&n .channel x (x=1
Hardware sets this bit when any int g
cleared by soofitéwabBADbYNGICRRK tn.g
0 Not r a n s f, lealft rear roisbfr earrdené @vent happemn channel
1: One oftransfer errarhalftransferor transferdone event happemm channel x.

953 DMA interrupt flag clear register

Addr es 9 xdfdf s et
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Reset value: 0O0x0000 OOOO

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

CERRFS8 | CHTXFS8 | CTXCF8 | CGLBF8 | CERRF7 | CHTXF7 | CTXCF7 | CGLBF7 | CERRF6 | CHTXF6 | CTXCF6 | CGLBF6 | CERRF5 | CHTXF5 | CTXCFS5 | CGLBFS

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

CERRF4 | CHTXF4 | CTXCF4 | CGLBF4 | CERRF3 | CHTXF3 | CTXCF3 | CGLBF3 | CERRF2 | CHTXF2 | CTXCF2 | CGLBF2 | CERRF1 | CHTXF1 | CTXCF1 | CGLBF1

™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™

Bit field |Name Description
31/ 27/ 23/ 1CERRFx Clear transfer ere@8n.flag for channge
Software can set this bit to clear ERRF of corresponding channel

0: No action.

1: Reset DMA_INTSTS.ERREF bit @brresponding channel

30/ 26/ 22/ 13 CHTXFx Clear half transfé&8) flag for channel
Software can set this bit to clear HTXF of corresponding channel.

0: No action.

1: Reset DMA_INTSTS.HTXF bit of corresponding channel.

29/ 25/ 21/ 1 CTXCFx Cl ear domplerfsifeeg for cEBgnnel x (x=1
Software can set this bit to clear TXCF of corresponding channel.

0: No action.

1: Reset DMA_INTSTS.TXCEF bit of corresponding channel

28/ 24/ 20/ 1 CGLBFXx Cl ear ewntfolbaag f or &EBgnnel x (x=1
Software can set this bit to clear GLBF of corresponding channel.

0: No action.
1: Reset DMA_INTSTS.GLBF bit of corresponding channel

954 DMA channel x configuration register

The x is chahaetl number , X =
Adlress offseil) 0x08+20 * (X
Reset val ue: Ox0000 0O0OO0O

31 16
T T T T T T T T T T T T T T T
Reserved
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
T T T
Reserved %%%2 PRIOLVL][1:0] MSIZE[1:0] PSIZE[1:0] MINC PINC CIRC DIR ERRIE | HTXIE | TXCIE CHEN
™w ™w ™ ™w ™ ™ ™w ™ ™w ™w ™ ™w
Bit figName Description
31:15 Reserved Reserved, the reset value must be
14 ME M2 MEM Memory to memory mode.
Software can configure this channel to memory to memory transfer whenott i
yet enabled.
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Description

0: Channel transfer between memory and peripheral.
1: Channel set to memory to memory transfer

PRI OLVL[ 1: 0]

Channel priority.

Software can program channel priority when channel is not enable
00: Low
01: Medi
10: Hi gh

1 1Veryhi gh

um

11:

10

MSI ZE[ 1: 0]

Me mor ysizel at a

Software can configure data size read/write from/to memory address
0O0:bhi& s

0l:-bil6s

10:-biBRs

11: Reserved

PSI ZE[ 1: 0]

Per i ph eizea | dat a

Software can configure data size read/write frorpédpheral address
0O0:bi& s

0l:-bil6s

10:-biBEs

11: Reserved

MI NC

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

1: Memory address increase with each transfer

Pl NC

Peripheral increment mode.

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

1: Peripheral address increase with each transfer.

Cl RC

Circular mode.
Software can set/cle#his bit
0: Channel will stop after one round of transfer.

1: Channel configure as circular mode.

DI R

Data transfer direction

Software can set/clear this bit.

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

ERRE

Transferer r or i nterrupt enabl e.
Software can enable/disable transfer error interrupt.
0: Disable transfer error interrupt of channel x.

1: Enable transfer error interrupt of channel x

HT X1 E

Half transfer interrupt enable.

Software carenable/disable half transfer interrupt.
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NSING Technologies Pte. Ltd.

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



nsi.ec®m. sg

Bit figName Description

0: Disable half transfer interrupt of channel x.
1: Enable half transfer interrupt of channel x

1 TXCI E Transfer complete interrupt enable.

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

1: Enable transfer complete interrupt of channel x

0 CHEN Channel enabl e.

Software can set/reset this.bit

0: Disable channel.

1: Enable channel.

955 DMA channel x transfer number regi st

The x isumbhabhéae&x =
Address offsid): O0x0c+20 * (x
Reset val ue: Ox0000 0O0O0O

This register can only be written if the channel i s
31 16

Reserved
15 0

NDTX[15:0]

™w
Bit field |Name Description
31:16 ReserveqReserved, the reset value must be mg
15:0 NDTX Number of data to transfer.

Number of data to be transferred (65535). Software can read/writeh € n u m
t r a nwhéneclhaanel is disable and it will be read only after channel enable. Ey
successful transfer of corresponding DMA channel déltrease this register by 1. If

circular mode is enable, it will automatically reload-pet value when it reach zero.

Otherwise it will keep at zero and reset channel enable

956 DMA channel x peripheral address reg

The x is chanhagl number
Address offsidt): 0x10+20 * (X
Reset value: 0O0x0000 O0O0OOO

This register can only be written if the channel i s
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31 16
ADDR[31:0]
™w
15 0
ADDR([31:0]
™w
Bit field |Name Description
31:0 ADDR Peripheral address.

Peripheral starting address for DMAread/write from/to.

Increment of address will be decideddbW A _ C H C.FSEZE. With

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

957 DMA channel x memorDMAJIJMABBRX )Y egi st e

The x is chahatl number, X =
Address offsidt): 0x14+20 * (X
Reset value: 0O0x0000 O0OOO

This register can only be written if the channel i s
31 16
ADDR([31:0]
™w
15 0
ADDR[31:0]
™w
Bit field |Name Description
31:0 ADDR ADDR Memory address.

Memorystarting address for DMA to read/write from/to.

Increment of address will be decidedbWM A _ C H CRS3E. With

D MA _ CHC.HS3E equal to 01, DMA ignores bit 0 of MADDR and if
D MA _ C H C.MS3E equal to 10 DMA will ignore bit [1:0] of MADDR

958 DMA1l c h acnhnaenln exl request select regi si

The x is chahaetl number , X =
Address offsidt): 0x18+20 * (X
Reset value: 0O0x0000 O0OOOO

Writing to this register is only wvalid when the c¢ch
regi st emainagesdadet ®MA1 channel mapped by the DMAL1l p:

Not e: After the channel MAP is enabl ed, DMA channel

18/687

NSING Technologies Pte. Ltd.

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



Qy,
"'. NSING

nsi.ec®m. sg

necessary to configure the correspeddi hg mappengotor

channels of DMA1l will only respond to the DMA reques
31 16
Reserved
15 6 5 0
Reserved CH_SEL[5:0]
™w
Bit field |Name Description
31: 6 ReservedqReserved, the reset value must be mg
5:0 CH_SEL[ §DMA1 ¢ hannsedusredegeucetsiton
40UART5 _RX
39ADC2

3812C1_RX
37TI1 M4 _UP
36TI M2_CH4
35TI M2 _CH?2
34 USART2_TX
3312C1_TX
32TI M3_TRI G
31TI M3 _CH1
30TI M1_CHS3
29USART2_RX
281 2C2_RX
27T1 M4 _CHS3
26TI M2 _CHI1
25SP12/12S2_TX
24T1 M1 _UP
23USART1_RX
2212C2_TX
21SP12/12S2_RX
20TI M4 _CH?2
19TI M1_COM
18TI M1_TRI G
17TI M1 _CH4
16USART1 _TX
15SPI1_TX
14TI M3 _UP
13TI M3 _CH4
12TI M1 _CH?2
11 USART3_RX
10SPI 1_RX
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Bit field |Name Description
g TI M3 _CH3
8 TI M2 _UP
7 TI M1 _CH1
6 1 2C3 _RX
5 USART3_TX
4 T1 M4 _CH1
3 T1 M2 _CH3
2 12C3_TX
I UART5_TX
0 ADC1

959 DMA2 channel x chaegebteeqUBPMA2sEHSE

The x is chabatl number, x =
Address offsidt): 0x18+20 * (x
Reset value: 0x0000 00O0O
Writing to this register is only valid when the c¢h
register is wused t omanpapneadg eb yt hteh eD MDAMPA 2c hpaenrnieplh e r a | req
Not e: After the channel MAP is enabl ed, DMA channel
necessary to configure the corresponding magpired, f at
channels of DMA2 will only respond to the DMA reques

31 T T T T T T T T T T T T T T T 16

Reserved
15I T T T T T T T T 6 5 T T T T T 0
Reserved CH_SEL[5:0]

Bit field |Name Description

31:6 ReserveqReserved, the reset value must be mg

5:0 CH_SEL[ §DMA2 ¢ hannsedusredegeucetsiton

32DVP

31Reserved
30UART7_TX
291 2C4_RX
28Reserved
27UART7 _RX
261 2C4_TX
25Reserved
24UART4_TX
23TI1 M5 _CH1
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Bit field |Name Description
22T1 M8 _CH2
21Reserved

20DAC?2
19TI M7 _UP
18SDI O
17TI M5 _CH2
16 DAC1

15TI M6 _UP
14UART4_RX
13TI1 M8 _CHI1
12 UART6 _TX
11SPI3/12S3_TX
10TI M5 _UP
9 TI M5_CH3

8 TI M8_COM

7 TI M8_TRI G

6 TI M8 _CH4

5 UART6 _RX

4 SP13/12S3_RX
3 TI M8 _UP

2 TI M8 _CH3

1 TI M5_TRI G

0 TI M5_CH4

9510DMA channel MAP enabl e register (DMA.

Addr es 9 xAf8f s et
Reset value: 0O0x0000 O0O0OOO

Note: After the MAP is enabl edydbDMA wiol t hrespmrid gtuo a
register. It is necessary to configure the channel r
only respond to the default value of tTHevbciCHMnel sel

31 16
Reserved
15 1 0
Reserved MAP_EN
™w
Bit field |Name Description
31:1 Reserve(qReserved, the reset value must be mg
0 MAP _EN Channel MAP enabl e.
0: Di sabl e channel MA P
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Bi el Na me Description
1: Enabl e channel MA P
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10 Analog to digital conversion (ADC)

101l ntroducti on

Thebl?2 ADCgipe eda -tathiagiotgal converter using successive

The A/ D conversion of each channel has four executi
measur ement s-abi gnsgidtidprdebfiltaedtat aheegppt ecati onpuwtan d
vol tage i-defvi hbBdnhugkfl ow thresholds by analog watc

clock to80OM&ézADC i s

10.2Mai n features

A Supports 2 AD@nmedduppordisf semghtei al i nputs, and can
sources.

A ADC1 supports 9 external channels, ADC2 supports 7
A Suppobritt-hli2th0 t8i t6 r esol ution configurable.
E The highestd NAMPriderrg Ir2aktiet resol uti on.
E The highest . .Mamplimgenr at@bi6t resol uti on.
E The highest 3dampl imdgenr a8lei 7. resol ution.
E The highest89s9Sm®SI iumglerratéebi t resol uti on.
A ADC clock source is dividedgintocWwoskungechaodkt s mi
E Only AHB_CLK can be configured as the working cl
E PLL can be configured as 80 diaampluipportcl dclqusen
1,2,4,6,8,10,12,16,32,64,128, 256.
E The AHB_CéKcomhi pured as the 8@aMHrand sbLppbkrssu
division 1,2,4,6,8,10,12,16, 32.
E The timing clock is used for internal timing fur
A Suppoaritgger | sampdi ngEREXTI / TI M
A Programmable channel sampling interval
A Support auto scan mode.
A Support 2 conversion modes.
E Single conversion.
E Continuous conversion.
A Suppdrstcontinuous mode.
A Supporxtmlsélrfati on.
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A Support DMA.
A Ilnterrupt generation.
E At the end of conversion.
E At t hei ngnedctoifon conversion.
E Analog watchdog event.
A Data alignment with embedded data consistency.
A Both regular conversions and injection conversions
A ADC power rky&Itoement6V:
A ADC input Vv a&érO4g®rerrange: V
A Dual ADC mode, ADC1 and ADC2 combined.

103Function Description

The block diagram and pin description of the ADC are as follows:
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Data register

Injected data registers

| Regular data register

Figu@Bl ock diagram of a single ADC
Data bus | Analog |Analog watchdog eveft
watchdo
X ) 2
Interrupt ADC Interrupt to NVIC -
End of injected conversion generate v

(4 x 16hits) (16 bits)
A A End of conversion
VRer+ () | Injected Regular |
channels channels
VRer c) W o Y Y :ADCCLK ADC prescaler
nalog to
Voor (D digital
v c) channels [——® DMA request
'SSA
ADCx_IN1 c)i _\
abcx N2 (D————{ Gpo L &
- Ports E £
[ER]
o2
o=
apcx_Nx  (D——— —g E
Vig —
VYO'OD'V—
Vsoyz —y,
L~
I 1
I
| o= =
! 20 2o !
I S\E ‘-’\E |
| 2% 85 |
| ADC_CTRL 2. ADC_CTRL 2. |
| EXTJSEL [2:0] bits EXTRSEL[2:0] bits |
| o o |
IETIS IITIET I
I glﬂ—:ng 00 00FO
H‘-—t‘N‘Nlm‘vl \—C‘-—CIHIN‘L")IQ" |
' S533533 Ssss5>
I FRFFFF FrREFFF |
AFIO_RMP_CFG. AFIO_RMP_CFG. |
| ADCx_ETRI bit ADCx_ETRR bit |
I by
| 5 e |
I 2 o |
| " z |
A\ A\ |
I 0 o N
| j, :‘, Trigger signal for ADC 1 and ADC2 |
| & 5 |
_________________________ -
TablleeADC pins
Name Types Description
VDDA Input, analog power supply Equivalent to \bo analog power supply and:8V ~ Goa\D
\Vbp(3.6V)
Vssa Input, analog power supply groulEquivalent to \ésanalog power supply ground
\V REF+ Input, analog reference positive |Positive reference voltage used by ADCGV ~ CrerMO  obh
\VRER Input, analog reference negative|[The low/negative reference voltage used by the AD&rVVssa
IADCx_IN lAnalog inputsignal lAnalog external input channels
Not e:
1" VopAandsANhey should be segpranegt¥ly connected to V
27 I'f thereePiinss a( epending on the package), it must be
19/687
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I f there are no VREF+ pi nsensduwerpee ntdhiantg tohne tvhoel tpaagcek avgeel)u, e st royf t\oD I
the ADC accuracy will be affected.

External channel reference data sheet.

103.1 ADC <cl ock

An ADC requires three clocks, HCLK, ADC_CLK and ADC_

A  HCLK is used for the register access.

A ADCCLK is the working clock of ADC. ADC_CLK has t\
divider and system are synchronous clock, while PL
of using a synchronoust acilnotcyk whse nt htarti gtgheerrien g stehneo AuL
advantage of wusing PLL's divider clock is that the
affecting other modules attached to the HCLK

A ADC_1MCLK for inteoné&lgurmdngnf RECti 6bnepqaency si ze

Not e:

1. Configuration PLL as a clock source, up to 72 MHz,
64,128, 256

2. The AHB_CLK frequency division €aMHbe Thef AgBr €dKa
division can be 1,2,4,6,8,10,12,16, 32

3. When switching the ADC 1M clock source, you need f

Figub@AaDC cl ock

PLL DIV CLK
— = >\

ADC CLK

= >
HCLK S
HCLK

>
IMCLK ADC IMCLK |
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1032 ADC switch control

Yoecan proceed to the neawypt pstoegpsaenliy afotmpd et lmep pNoswe
complete by polling the ADC_CTRL3. RDY bit.

You can set the ADC_CTRL2.ON bit to turn on t hiet ADC.
wakes up the ADCffsomttehenipdeslea yaropfo wedr@ (tthe conver si
the ADC_CTRL2.ON bit is set again.

The conversion can be stopped by cleari ngfft hraohd\d3.C_ICA
mod e, the ADC consumes at¢AmostRloowenr poavrer bd j cbeclaed e
ADC_CTRL3. PDRDY bi t.

When the ADC is disableddwnthéndeéehas!| tmomede aiss | poge ra
need -ctad i hendtceal é bwvaltieoni s automatically maintained |
consumption, the ADC has a deep sl eep cmdddvraawWheom ADHIC
the ADC is lost and neeg¢@s s tolebXenthe polwiebrr atoends.u mpd 8 @ ns

Not e: That when i n dual ADC mode, it i s best to
ADC_CTRL3. DPWMOD which controls ADC deep sl eep mode.

1033 Channel selection

Each channel can be configured as a regul ar seqguence

I njecti onomseiqautesicef multiple cofmher ADENI SEQpr egi at enn
injection channel and the merdv.erTshheo nADO dleSSEQofJ LENE 1L
injection sequence | ength.

Regul ar sequence consists of mullhe pADC_cRoSE/Q@xr srieogniss,t el
regular channels and the conver sSIEdQl . drEd\Nd r3 : Of] tbh & sr esq
channel sequence | ength.

NotDeuiri ng conversion, changes to the ADC_RSEQx or ADC_JSEQ r eq
can only be changed when the ADC is idle.
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ADQ._INL

ADQ_IN2

ADQ_IN3

ADQ_IN4

ADQ_INS

ADQ2 IN6

ADQ2 IN7

ADQ2 IN8

ADQ2 IN9

ADQ2 _IN10

ADQ2 IN11

AD_INL

AD@_IN2

AD@_IN3

AD@_IN4

AD@_INS

ADQ@_IN12

ADQ_IN13

Fi gu@ADC1

and ADC2

nsi.ec®m. sg

channel pin connect

ADCQ Channel Selection
VINF{O] Fast Channel
VREF [l A
VINN[O]
REF
L VINA 1] Fast Channel
VINN[1]
[ VINF2] Fast Channel
VINN[2]
[ VINF3] Fast Channel
VINN3]
| VINA 4] Fast Channel
VINN[4]
| VINA5] Fast Channel
VINN[5]
[ Vin6] Slow Channel
VINN[6]
| VINA 7] Slow Channel
VINN[7]
[ Vine8) Slow Channel
VINN[8]
| VINFA9] Slow Channel
VINN[9]
| VINA10] Slow Channel VREF
VINN[10]
| VINA11] Slow Channel
r o VINN[11]
i Vind(12] Slow Channel
VREF
VINN[12]
REF
VINA{13] Slow Channel
VREF
VINN[13]
VREF VINA{14] Slow Ch |
VREF N low Channel
VREE VINN[14]
VINA{15] Slow Channel
VREF VINN[15] : - ‘
Vil VINA16] Slow Channel
REE. - VINN[16]
VINA 1 Slow Ch |
Vet 2 Il - INA{17] low Channel
REF VINN[17]
REF =
Vrern il - VINF18] Slow Channel
REE. - VINN[18]
ADQ Channel Selection
VINHO] Fast Channel
VREF I} INAO)
VINN[O]
REF
L VINA 1] Fast Channel
VINN[1]
| VINA 2] Fast Channel
VINN[2]
[ VINF3] Fast Channel
VINN[3]
| VINA 4] Fast Channel
VINN[4]
[ ViNF{5] Fast Channel
i Vinn{5]
[ ViNF{B] Slow Channel
VINN[6]
[ ViNE{7] Slow Channel
VINN[7]
| VINA 8] Slow Channel
VINN[8]
[ VINF{9] Slow Channel
VINN[9]
[ VINF{10] Slow Channel VREF
VINN[10]
[ VINA11] Slow Channel
VINN[11]
L | VINA12] Slow Channel
VINN[12]
L VINA13] Slow Channel
[ I VINN[13]
il VINA14] Slow Channel
VREF v
VREF N1
VINA15] Slow Channel
VREF
REF VINN[15]
REF
VINA16] Slow Channel
VREF
REF. - VINN[16]
- VINA17] Slow Channel
VREF VINN[17)
Veerniil - VINA18] Slow Channel
REF. - VINN[18]
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1034 | nt er nal channel

A The temperature sensor is connected to channel ADC
A VgaTi2s connected to channel ADC1_ | N17.

A Internal reference voltage VREFINT is connected toc
I nternal channels can be converted by injection or r

Note: The tempaegan uorel yelmsoused® in the ADC1.

1035 Single conversion mode

The ADC can enter the single conversion modermyyl cort
triggering(for regular channels or injection channel
start the ADC to start conversion, and the ADC only

After the conversion starstison wlserc oanpliernjeact itchre d mg ren

fl ADC_STS.)JJENDC | be set to 1. | f t he injection
(ADC_CTRL1. JENDICtl EiNs set to 1, an interrupt wiillll bbee ¢
storedDCnJIJDW&xi st er .

After the conversion starts, when a regular channel
fl ADC_STS.)OENWBCI | be set to 1. | f t he regul ar C |
(ADC_CTRNDCI EN) bit is set to 1, an interrupt wild.l b

st or edDICh DAfleegi st er .

Af tiemglgenver si on, the ADC stops.

103.6 Cont i cwawsemaed e n

The ADC can enter thedeolmy i camfuisgeroninvegrADOnCTRL2. CTU
triggering or setting ADC_CTRL2.ON to 1 can start t

convert the selected channel. Contt nfummusi moaet ii sn omH
After the conversion starts, when a regular channel
flag bit (ADC_STS. ENDC) wi || be set to lenalbfiet he

(ADC_CTRICI ERNNDi s set to 1 at this time, an interrup
in the ADC_DAT register.

103.7 Ti mi ng diagram

When ADC_CTRL2.ON is set to 1 for the first time, th
neealscertagipgp ttomenfsure its stability. After the ADC
ADC starts to convert, and the conversion end flag v
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Figu®€i ming diagram

e LML L L LT

I
I
I
I
Set ON tol J_lI |_| / |_| |

|
|
| 7
ADC pojver on Startfirst conversion Start next conve]rsion
|
|
|
|

ADC Conversion Next ADC Conversion

I
I
|
I
|
I
I
I
I
I
|
I
I
I
I
|
I

I
I
I
I
I
I
ADC |
I
I
I
I
I
I

' |

L Conversion Time - // |

| " total conv timé V4 :

L/ .
ENDC

| V4 1

t
STAB | ENDC is set to0 by software

1038 Anal og watchdog

The analog watchdog can be enabled on the regular ¢
analog watchdog on the injection channel can be en:¢
threshold of the analog watchdog can be set by conf
anal og watchdog can be set by configuring ADC_WDGLOW
to do with the wayeothdatamphrgesmenbdbf bbaeaABDC's con

done before the alignment . When the value of ADC ana
watchdog or | ower than the | owl bobprewahohdogffltag @GAB
wi || be set to 1, if ADC_CTRL1. AWDGIEN has been conf
analog watchdog can be controlled for one or more

ADC_CTRAUDGGH[ 4: 0]

Tabll®Anal og watchdog channel selection
Channel ADC_CTRL1 register control bit
AWDGSGLEN AWDGERCH AWDGEJCH
There is none Any value 0 0
All injection channels 0 0 1
All regularchannels 0 1 0
All injection and regular channels 0 1 1
A single injection channel 1 0 1
A single regulars of the channel 1 1 0
19/%87
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%stGMeamnormgMMchmmeB ‘ 1 1 1

1039 Scanning mode

By configuring ADC_CTRL1. SCAMDnNt obel,t utrhnee ds coann, caonndv ebr
registers ADC_RSEQl1, ADC_RSEQ2, ADC_RSEQ3, ADC_JSEQ,
ADC wi || scan and convert all the regular og winljleche
converted one by one. I f ADC_CTRL2.CTU is 1 at this
of the conversion sequence after the conversion of
support codd.i nTuhoeu sDMA function can be turned on by s

will transfer the data to the SRAM after the regul ar
Note: I n dual ADC mode, the DMA functinmphetoadthy rleeg!l
ADC1.

103.101l nj ecti on channel management

103.10.1 Aut omatic injection

I f ADC_CTRL1. AUTOJC bit is set, then the Injected c
channels mentioned by ADC_RSEQ amwdckcrAD®_ J0E QX6+ A4 sd e
ADC_CTRL2.CTU the conversion sequence wil/l be conver

When this function is turned on, the external tri gge

This function cannottobe meed &xithhéhsahé scioméi n

When the ADC clock prescale factor is 2, there is a
changes from regular to injection or injectiom to r
del ay of one ADC clock intervals when the conversio

regul ar.

103.10.2 Trigger injection
Set ADC_CTRL1. AUTOJC to O and ADC_CTRL1.SCAMD to 1

functiroengultanre channel of continuous conversion is t
trigger. When the regular channel is convertedwilf an
be suspended, and cthtaemmnihj evitlilonstsaedquecnocnever si on. Wh
conversion is completedegskgquiemcer chpnee|l cevgelbabieom
is generated during the injectli omi Iclonsvtearsti oa1g n uehres irc
sequence channel conversion is completed.

When wusing tthha st if nmen citn toenr,v al bet ween the injection c
required for the injeochvenssegquence to complete the
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Figu®kenjection conversion del ay

aceaock L LI LI L L L L L

Injected event

SOC

Note: For the maximum delay value, please refer to tFr

103.11Dismcti nuous mode

10.3.111 Regul ar channel s

Configure ADC_CTRL1. DREGCH to 1 to enable the discor
sequence by configuring ADC_RSEQ1, ADC_RSEQ2, ADC_R!

control the conversiomrofsimncaHanrselgse neearcaht etdi.me a tri
When the trigger signal is generated, it will xdonvel
trigger signal is generated. Next trigger wi || cont
conversion stopped, unt il al | channels of the regul
remaining channels in the conversion sequence are |
the conversign winldl tthe ethnadpmwmdd conversion flag Ilbit w
channels in the conversion sequence is completed, wh
first channel of the regular sequence again.

103112 I njteon channel s

Configure ADC_CTRL1.DJCH to 1 to enable the disconti
sequence by configuring ADC_JSEQ.

When the trigger signal is generated, ntswopl Uoniver

trigger signal i's generated. Next trigger wild/l coni

conversion stopped until al/l channels of the injecti

alosbe set to 1. When the conversion of all channel s
20/687
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signal occurs ,the conversion starts from the first
Only one of injectioercoowmwecsainomeaseétr éguldascoomnyv nu
automatic injection function and discontinuous mode

104Cal i brati on

I n order to reduce t hei n reradrif,b rtante oAD Ounelcehl aAr i Bsanw. es nBaeefbasi

seddl i bration mechanism is used to calculate a cal il
internal capacitor bank during conversion arethbeéi mir
ADC_CTRL2. ENCAL bictalt drhtti@mnst rutr isngl ft he cal i bratior
1. After the calibration, the ADC_CTRL2. ENCAL bit is
Not e:
1. |t i s recommenad eda ltiobrpaetrifoamm aftertleac ADPotwas been
continuous conversion mode, the calibration operat
2. The defauld@dandi scabi bghei on, and for di fferenti al
ADC_CBR CALDIF to 1. Then write 1 to ADC_CTRLZ2. EN
(ADC_CTRL2. ENCAL bit will c¢clear 0O automatically af
Figu@€al i bration sequence diagram

P nininlnlaln FpipEpEnEE

| ENdAL is set to0 by hardware

I
ENCAL —] F |
I

Normal ADC Conversion

ADC
Conversion

|

|
!‘ Calibration(tewe)
|

105Datad i gned

There are two alignment met hoallsi o oed-adéait dn esid ghrlalgee aalf it
be set by the ADC_CTRL2.ALI G batighAdC, CERLb2E BolwnG |-
ADC_CTRL2. ALI-&l i=gred,s Thb¥F@Bhown i n

For injection sequence , the SYM bit is the exmhende:
resul t midneufsi ntehde oufsfesret i n the ADC_JOFFSETXx regustaer
sequenceno neheedr et o ssubtract offset value.
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The Injection sequence

(12bit resolution)

SYM| SYM | SYM| SYM| D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

The regular sequence

(12bit resolution)

0 0] 0] o] D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
TabllogLe-Aat i gne dat a

I njection sequence

(12bit resolution)

SYM | D11 | D10 | D9 D8 D7 D6 D5 | D4 | D3 | D2 | D1 DO | O 0 0

The regular sequence

(12bit resolution)

D11 | Dio| D9 | D8 | D7 D6 D5 D4 | D3 D2 | D1 | DO | © 0 0 0

Note: When the conversion digits are 10, 8, and 6, refer to the alignment with 12 conversion digits

106Programmabl e channel sampling ti me

Speci fmbeatheofmusampl i ng cycles of ADC in ADC_SAMPTX.

i nput voltage in the specified sampling cyclTéh.e For

tot al conversion time is calculated as foll ows:

Tcon¥Sampling time + 12.5 cycles

Exampl e:

ADCCLK=72MHz, the sampling timdhiestbt@lcyohesramaodnr e

ADCCLK <cycl es, t hat i s

Not e: An

co

nversion
Exampl e:

Single

Cont i

n

Tcon¥E 51 .+5 12 .14=

singl

e

cOy.cH9%4 4 ¢

conversio

cConABECELERT7 dMHER,

nuous

Tcon# 3+ 1.

5 +

n

t he

mo d

addi triequilr e3d cfyocrl etshearfei r st

e .

conver si

sampling

1c2y. 5t 02 3 sl

cCADCELKFTdR MHMade t he

Fir st

CON¥oRFE3Ss iHo /b :

t

sampling

+T Ac2y. 65t D3 6sl
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Second and s usbsTegngedt 5caenilé@s=50= B4 4eycl e

107Externally triggered conversion

For the regular sequence , software sets the ADC_CTEF
rising edge of t he external event t o trigger t h
ADC_CTRL2EEKZRS8] bits to select the external triggeil
source selection is shown in the table below. I, f you
you can set the AFI O_RMPO CRGP ADEG. EDRR_BTRR bit to i
SWSTRRCH as t he external trigger sour ce, y ou can

ADC_CTRL2. SWSTRRCH to 1.

TablleeExt ernalregubgerchannels of ADC1 and ADC2

EXTRSEL[2:0] Trigger source Type
000 TIM1_CC1 event
001 TIM1_CC2event
010 TIM1_CC3event
o011 TIM2_CC2event Internal signal from the enhip timer
100 TIM3_TRGOevent
101 TIM4_CC4event
110 EXTI linel1/TIM8_TRGOevent External pin/internal signal from echip timer
111 SWSTRRCH Software control bit
For the injection sequence , the software sets the

use t he risi mgt erdgeel odvemmhe to trigger t he start
ADC_CTRL2. EXTJSEL[2: 0] bits to select the external t

source selection is shown iem THheort albll 8 b@C4d was Itfhe oai
you can set the AFI O_ RMP_CFG. ADC1_ ETRI or AFI O_RMP _
SWSTRJCH as t he external trigger sour ce, you can

ADC_CTRASTRIICH to 1.

Tabll®@Ext er nal trigger for injection channel of A
EXTJISEL[2:0] Trigger source Type
000 TIM1_TRGOevent
001 TIM1_CC4event
010 TIM2_TRGOevent . o
Internal signal from the eohip timer
011 TIM2_CClevent
100 TIM3_CC4event
101 TIM4_TRGOevent
110 EXTI linel5/TIM8_CC4event External pin/internal signal from echip timer
111 SWSTRJCH Software control bit
Not e: I njectionctomivegeri ®ncad itmteerrcegputd ar sequence.
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10.8DMA request s

I n order to avoid the | oss of the regular channel o
data when multiple regular channels areocosgeebMAd, Wh
the ADC regular channel conversion ends, a DMA reque

transfer the converted data from the ADC_DAT registe

Note: In i6e6dmpeedeADCAD ADC2 have DMA function. I n d
is in the data register of ADC1.

1009ADC Mode

ADC1 (master) and ADC2 (slave) can form a dual ADC n

The ADC working mode can be sel ect ewnhikcyh ccoamf ibgeu rc onng

independent mode or dual ADC mode. The ADC mode can

A Ilndependent mode.

A Synchronous injection mode.

A Synchronous regular mode.

A Fast alternate mode.

A Slow alternate mode.

A Rotatiomode.i gger

A Synchronous regular mode + synchronous injection r
A Synchronous regular mode + rotation trigger mode.

A Synchronous injection mode + alternate mode.

Note:

1. When configuring dual ADC mode, ifoaexigumal téaeemt
external event trigger, the slave ADC software trigc
enabled at the same time, so as to avoid the wrong t
2. When working, ievedamailf AIDMA mosdenot used to transfer
converted data from the ADC can be read through the
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Data bus

Injected data registers
(4 x 16bits)

Regular data register
(16bits)

Injected data registers

(4x 16bits)

| Regular data register

(16bits)

A A
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g
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ADCx_IN1
ADCX_IN2

ADCx_INX

109.1 1 nde pemaden t

In this mode, each ADC works independentl y.
1092 Synchronous regular mode
I n this mode, a regular sequence is converted, and 1
is determined by ADC_CTRL2. EXTRSELhERBrOhoushd. ADC2 wi
I f ADC1 or ADC2 sets ADC_CTRL1. ENDCIEN, when the con
completed, an ENDC interrupt wil/l be generated, and
The high halDATwdrsd tthfe ADbGQver sion data of ADC2. The
data of ADCL, DMAdca® be used to transfer the data of
Not e:
1. Do not convert the same channel ame2cABDfee(tbansa
2. In the synchronous regular mode, the synchronous
set to the same time, or the interval of the tfriggert
the interval bet ween the trigger signals is smaller
may start to convert again when the | onger sequence
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Figu@B8chematic diagram of synchronous regul ar mode

Sampling
Conversion
ADC1 CH1 CH2 CH3 CH4 Il CH16
ADC2 CH16 CH14 CH13 CH12 Il CH1
Trigger |—
ENDC |_|—
1093 Synchronous injection mode
Converting an injection sequence in this mode, the e

by ADC_CTRL2. EXTJSEL[r2i:g0gle r eAdD Cs2y mwci hl rlo nboeu s | y .

I f ADC1 or ADC2 sets ADC_CTRL1. JENDCI EN, a JENDC int
injection sequence of ADC1 or ADC2 is completed, a
ADC_JDATx registers.

Not e:

1. Do not convert the same channel on 2 ADCs (the sa
2. In the synchronous injection mode, the injection
needs to be tdane,t ort héhesdamd er val of the trigger si
conversion time. | f the interval between the trigger

shorter sequence may hset adrotn gteor csoengvueerntc ea g asi mn owh ecno np |
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Figu®8chematic diagram of synchronous injection mod
Sampling
Conversion
ADC1 CH1 CH2 CH3 CH4
ADC2 CH4 CH3 CH2 CH1

Trigger |—
JENDC |_|

1094 Fast alternate mode

This mode is for regular erfjeenakst(uggeat |l yomes Ethan
which is determined by ADC_CTRL2.EXTRSEL[2:0]. Wh e n
ADC1 starts converting after 7 ADC clock <cycsleesectlefd
regular sequence will be converted continuously.

The converted data will be stored in the ADC_DAT reg
of ADC2, and the | ow halfword of ADC_DAT i2s stehtes ¢
ADC_CTRL1. ENDCI EN, when the conversion of the regul ¢
interrupt wil.l be generated. At this ti me, i f ADC_CT
and the data of ADICr DWAGh c@MA bter prasfserds t o SRAM.

Not e:

1. When using fast alternate mode, make sure that nc
2. The sampling time must be |l ess than 7 ADC cl ock

ADC2 cbobheesame channel

20/ 87

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.ec®m. sg

Figub@lé€&schematic diagram of fast alternate mode conversi

Sampling
7 ADCCLKs

|
:‘ > I:I Conversion
I
ADC1 [ CH1 | I CH1 | [

ADC2 | CH1 | | CH1 | Ik

Trigger —|_|
ENDC(ADC1) |_| |_|

ENDC(ADC?2) |_| |_|

1095 S| ow al ternate mode

This mode is for regular erfjeenakst(uggeat |l yomes than
which is determined by ADC_CTRL2. EXTRSEL[ 2:0]. When
ADC1 starts to convert after 14 ADC cl| ockc yccylcdse,s,a md
on. This mode automatically continuously converts th

The converted data will be stored in the ADC_DAT reg
of ADC2, wndaltthewdrod of ADC_DAT is the converted

ADC_CTRL1. ENDCI EN, when the conversion of the regul ¢
interrupt will be generated. At t hisd etri me,quiefstARGNCT
and the data of ADC_DAT can be transferred to SRAM t

Note:
1. When using slow alternate mode, make sure that nc

2. The sampling time musttobeviodds otvleard alpdp i ARC salmpd k
ADC2 convert the same channel
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Figu@léSchematic diadagrammadaéfecohowr si on for 1 channel
14 ADCCLKs 14 ADCCLKs D Sampling
|
: | I:I Conversion
I f
ADC1 I | |CH1 | | | CH1 | ok
ADC2 | CH1 | | CH1 | 1
Trigger —|_|
ENDC(ADC1) |—| |—|
ENDC(ADC2) |_| |_|
109.6 Rot ati on trigger Mode
This mode oirsisjiecablom fsequences. The external trigg
determined by ADC_CTRL2. EXTJSEL[2:0]. When the first

when the seeondohrchgenei s

ADC_CTRL1. JENDCI EN, a
ADC1 or ADC2 is completed.
and the rotation t gger

converted,
or ADC2 sets
sequence of

is generated, ri

Figu@eRot ati on

JENDC

triggerfiog:psSinjecting

gEnAbDG@G2 edr e at
nterrupt v

akternpe
again.

When
starts

channel g

Sampling

Conversion

]
[ ]

S N 15 D IO ) S O
sequencg sequencg sequencs
Injection Injection - Injection
ADC2 sequence sequency sequency
| [ [
JENDQADC1) |_| I_I ﬂ
JENDQADC2) |_| H I_|
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I f the injection discontinuous tniomee iwsh euns etdh eo nf iADsCQ1
the first group of injection channels of ADC1 is <co
injection channels of ADC2 is convertedf Wwhgpcthentet
of ADC1 is converted. When the fourth trigger i's geEe
converted, and the cycle is continues. I f ADC1 or AL
gener at edc omhveerr sti loem o f the injection sequence of AD
sequences have been converted, another external tric

Figlb@leRotation trigger: inject channel group in d

Sampling

I:I Conversion
e o] [ =] e
ADC2 . . CH6 . CH7 . CH8

Trigger _|_|_|_| |_| |_| |_| |_| |_| |_|
] [ I M

JENDQADC?) |_| |_| H ’_l

109.7 Mi xed synchronous regular mode + syn

In this mode, the transition of the synchronous inj
regular channel

Note: In this mode, the sequence of synchronous conyv
the interval of the trigger signal is greater than

bet ween theisrisggét esi ghalhsthe conversion of the | ol
convert again when the | onger sequence i s not compl e

1098 Mi xed synchronous regular mode + rot

Rotation triggeredcthraamsilt icams i oft er me pitnijteatnisoni ons

When the injection channel event occurs, the iomjecti
is in progress, both the mastegrul ADC comd etrtse oxl dwe eA
conversion can be resumed synchronously after the ir

Note: I n this mode, the sequence of synchronous conyv
the iotetwal trigger signal i s greater than that of
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bet ween the trigger signals is smaller than the con\
convert again wheea itdhendtongemplsetqaic.
Figu@e&€ombination of rotation mode and synchronou
\
ADCl regular CH1 CH2 CH3 CH3 | CH4 | | CHa | CH5 |
channel
ADCLinjection | \ \ CH13 | ‘
channel | ‘ | i ‘ |
ADC2 regular CHé CH7 CHg CH8 CHY CHo CH10
channel
ADC2 injection ‘ ‘ \
channel ‘ | ‘ | CH14| |
Trigger |_| |_|
I f another injection trigger occurs during t:he injec
Figu@d@d njection trigger occurs during injectior
\
ADCl regular CH1 CH2 CH3 CH3 | CH4 | | CHa | CH5 |
channel
ADCLinjection | \ \ CH13 | ‘
channel | ‘ | i ‘ |
ADC2 regular CHé CH7 CHg CH8 CHY CHo CH10
channel
ADC2 injection ‘ ‘ \
channel ‘ | | ‘ CH14 |
Be ignored
Trigger |_|_|_}/ |_|
1099 Mi xed synchronous injection mode + a
In this mode, when the injectioninréeguogept ed,cutolne it mije
wi || be started, and the alternate conversion wil/l k
Note: When the ADC clock prescale factor is set to
21/587
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altemokhd erecovery, and the sampling interval is 8 AD
of 7 ADCs evenly clock cycle.

Figualeé\l ternadtamnaelgleonvepsiednbyaraj enteon sequences C

Sampling
Conversion
ADC1 CH1 CH1 CH1 CH1 CH1
ADC2 CH1 CH1 CH1 CH1 CH1
ADC1 CH3 CH4
ADC2 CH4 CH3

Trigger

1010 Temper ature sensor

Set the ADC_CTRL2. TEMPEN bit t ords,nTeamadb lues et hteh et e neprepr
to detect the ambient temperature whed hy et e vtiempaéars
is converted into a digital value by the ADC_I N16 ¢
sampling time is 17.1lus; when the temperature sensol
by soéttwa reduce power consumption. As follows is a

The output voltage of the temperature sensor change!

of fsets in the temperdautcutrieo nc uprrvoec edsusee st.o Tdhirfofuegrhe ntte sptr
of fset is 3AC. This characteristic makes the interrt
changes. Not suitable for measur iantgu raeb snoel austuer etneemmpte ri:
external temperature sensor should be used.
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Figu@leTemperature sensor and VREFI NT diagram of

TEMPERATURE .
SENSOR > ADC1_IN16
ADC
INTERNAL
POWER | ADCx_IN18
BLOCK (VREFINT)

10.10.1Temper ature sensor wusing fl ow

1) Configure(ADE€_¢tNavdpeland sampling time of the chant
2) Set ADC_CTRL2. TEMPEN bit to 1retior enabl e temperatur
3) Set ADC_CTRL2.ON bit to 1 to start ADC conversion
4) Read the temperatueregidata,i andheahADQlcadateat he tempe
Temper at ursarVEeAXE) / =A{ d ¥8Toorp &} +

I n which:

Vs s¥neaeB @ egrees cel si us

Avg Sl ope = temperatuseessande Ay awW/ bM® et ope of a V

Torfsetempirical value for temperature error compensat
Refer to VshaendvalvwesSlowfpe in the electrical character
Not e: There is a settling timeobef mpeceotrhree ctt & wsuatrp uvwa koefs VUSpE NfSr
settling time after the ADC is powered on, so in orderdto sho

be set at the same ti me.

10,L11ADC interrupt

ADC interrupts can bénfeomian seduefice egohaer diron,
i nput voltage exceeds the threshol d, any end of re
i ndependent interrupt enable bits.

There are 2 status f:l aignsj eicnt itohne sAeDgCU eSnTcSe rcehga nsnteelr c on
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sequence channel conversion started (STR). But
Note: ADC1 and ADC2 share one interrupt entry.
TablloBADC i nterrupt
Interrupt event Event flags Enable control bit
Regular sequence or injection conversion is comple ENDC ENDCIEN
Injection sequence conversion is complete JENDC JENDCIEN
Analog watchdogtatus bit is set AWDG AWDGIEN
Any regular channel interruption is enabled ENDCA ENDCAIEN
Any injection channel interruption is enabled JENDCA JENDCAIEN
1012ADC regili sters
10.121ADC regvetren ew
Tabll®ADC register overview
oif] Registm|m|alalalalalalalalalalalalalalala]la]a]a]S]eo]o]r]e]w][x]o][]~]e
o 8 x| - 2 ‘é’ g
z Hlw
ood ADC_ST Reserved v 21l 5 & i
Reset olofofofofo]o
w g [N 3 OO0 |pn|=z 8 5 —
ADC_CTHR Reserved o132 @ DUSEL DCTU |~ |W|E|lo|<|=z|a |2 AWD GCH
00 218 2 olx|2le|o|w|z|d
Zlz [a] <§E 5| <
Reset |oJoJoJoJoJoJoJoJo|Jo|oJoJoJoJoJo[oJoJoJo[o[ofJoJo|oJoJoJoJoJoJo]Jo
x|»|& ~ > | & o > < > -
w ol w “ |- %) O z s g >
AD CSAMPTL = |E o o> e Sl e |e o 0|2 =
00 cs Reserved w g g ; - o | x x < ° z @ Zlo|©°
= = w w w o w
n|on|w o x @ 14
Reset olofofoJoJo]Jo oloJoJo]o | 0| olo]o
~ © w < l32) ~N - o
— - - - - - - -
o o o o o a8 o a8
00 AD CSAMPT2 Reserved = = = = = = = =
< < < < < < < <
2] (2] [2] [2] [2] [2] 1] [2]
Reset oJoJo[oJoJo|oJoJoJoJoJoJoJoJoJoJoJo[oJoJo]oJoTJo
- o ~ © o < @ ~ - o
@ o o o [N [N o o o o
ADC_ SMP| » s SAMP38 [ = = = = s = = =
01 © < < < < < < < < <
o (2] (7] [] [2] [2] [] [2] (2] [2]
Reset oJoJo]oJoJoJoJoJoJoJoJoJoJoJoJoJoJo|oJoJo[oJoJo|loJoJoJoJo]Jo
01 JADC_JOFF R 4 OFFSETJCH2[11:0]
Reset eserve 0JoJoJoJoJoJoJoJoJoJo]o
01{ADC_JOFF Reserved OFFSETJCH2[11: 0]
Reset oJoJoJoJoJoJoJoJoJoJoTJo
ADC_JOFH OFFSETJCH3[11: 0]
01 Reserved
Reset oJoJoJoJoJoJoJoJoJoJo]Jo
ADC_JOFH OFFSETJCH4[11: 0]
02 Reserved
Reset oJoJoJoJoJoJoJoJoJoJo]Jo
02 ADC_WDGH Reserved HTH[ 11: 0]
Reset oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
02 {ADC_WDGL Reserved LTH[ 11: 0]
Reset oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
02¢ ADC_RSE Reserved LEN[ 3: SEQ16[ 4: SEQ15([ 4: SEQL4[ 4: SEQ13[ 4:
Reset ofoJoJoloJoJoJoJoloJoJoJoJoJoJoJoJoJo|oJoJoJo]Jo
()
03] ADC_RSE o SEQLl2[ 4: SEQLL[ 4: SEQLO[ 4: SEQ9[4:0 SEQ8[4:0 SEQ7[4:0
(0c
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ol | MO |[W || ™| N | A O

Registlm|m|oa |||« MR R R R A= | A |~
Reset o[ofJoJoJofofJo]oJoJoJo]oJo]oJoJofJoJofJoJoJo]JofJo]ofJo]ofo]ofo]o
03l ADC_RSE o SEQL2[ 4: SEQLL[ 4: SEQLO[ 4: SEQ9[4:0 SEQ8[4:0 SEQ7[4:0
()
Reset © JofJoJoJoJo|oJoJoJoJo]loJoJoJoJo[oJoJoJoJoJoJoJoJoJo|[oJoJoJo]Jo
z
w . . . .
0ag ADC_JsI Reserved w JSEQ4[ 4: JSEQ3[ 4: JSEQ2[ 4: JSEQL[ 4:
bl
Reset oJo[oJoJoJoJo|]oJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
03d ADC_JD~A Reserved JDAT1[15: 0]
Reset oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
04( ADC_JD2 Reserved JDAT2[15: 0]
Reset oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
044 ADC_JDP2 Reserved JDAT3[15: 0]
Reset oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
044 ADC_JDA Reserved JDAT4[15: 0]
Reset oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
ADC_DA] DAT[15:0]
04 Reserved
Reset oJoJoJoJoJoJoJoJoJoJoJoJoJoJoTJo
@
05 ADC_DIF Reserved DI FSEL[18: 0] o
Reset ofoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]|=
05 JADC_CALJ Reserved CALFACTD[ 6: ( Reserved CALFACTS] 6:
Reset oJoJoJoJoJoJo ofoJoJoJoJoJo
iy — T o> —
§03<<o>8;'g -
ADC_CTHR :éﬂgonﬁo§44w
_ z Lol |x|<]|< w
05 Reserved ,;,;cDL:JEm o olS1o s
Res eltu € o{oJofoJofJoJofoJofoJoTJo
n —
o o
s s
05 ADC_SAM Reserved < <
[] [2]
Reset o[ofoJo

10.,122ADC st at us

regi ster

Address offset: Ox00

(ADC_STS)

Reset value: 0x0000 0O0OO
31 16
' ' ' ' '  Reeved ' ' ' ' '
15 7 6 5 4 3 2 1 0
I I I Reserved I I I I JENDCA | ENDCA STR JSTR JENDC ENDC AWDG
I I I I I I I rcw0) rcwd recw0 rcwd rtcwO0 rcwO0  rc w0
Bit field Name Description
31:15 Reserved Reserved, the reset value musint&ntained
6 JENDCA Any injected channel end of conversion flag
This bit is set by hardware at the end of any injection channel conversion and cleared b
software.
0: Conversion is not complete;
1: Conversion is complete.
5 ENDCA Any channel end ofonversion flag
This bit is set by hardware at the end of any channel (regular or injection) conversion af
cleared by software.
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Bit field

Name

Description

0: Conversion is not complete;

1: Conversion is complete.

STR

Regular channel start flag

This bit is set by hardware at thart of regular channel conversion and cleared by softwg

0: Regular channel conversion has not started.

1: Regular channel conversion has started.

JSTR

Injected channel start flag

This bit is set by hardware at the start of the injection chaumelersion and cleared by

software.

0: Injection sequence channel conversion has not started.
1: Injection sequence channel conversion has started.

JENDC

Injected channel end of conversion

This bit is set by hardware at the end of all injection sequelmmenel conversions and

cleared by software
0: Conversion is not complete.
1: Conversion is complete.

ENDC

Conversion sequence channel end of conversion
This bit is set by hardware at the end of all regular( or injection) sequence channel

conversiorand cleared by software
0: Conversion is not complete.

1: Conversion is complete.

AWDG

Analog watchdog flag

This bit is set by hardware and cleared by software when converted voltage values are
the range defined by the ADC_LTR and ADC_Higjisters

0: Analog watchdog event not occurs;

1: Analog watchdog event occurs.

10.123 ADC

Address off se

contr ol

t: O0x04

register

1 (ADC_CTRL1)

Reset value: 0x0000 0O0O0O
31 24 23 22 21 20 19 16
T T T T T T T T T T T
Reserved e | D Reserved DUSEL[3:0]
™ ™ ™
15 13 12 11 10 9 8 7 6 5 4 0
T T T T T T
DCTU[2:0] DICH [DREGCH|AUTOIC | 4oy [scanmp| TERDC | AWD - leNpereN AWDGCH[4:0]
1 1 1 1 1 1
I™w ™w ™ ™w ™w ™w ™w ™w ™ ™w
Bit field Name Description
31:24 Reserved Reserved, the reset value must be maintained
23 AWDGERCH Analog watchdog enable on regular channels

This bit is set and cleared by the software.

0: Disables analog watchdog on regular channel.
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Bit field

Name

Description

1: Use analog watchdog on regular channels.

22

AWDGEJCH

Analog watchdog enable on injected channels
This bitis set and cleared by the software.
0: Disables analog watchdog on injection channel.

1: Use analog watchdog on the injection channel.

21:20

Reserved

Reserved, the reset value must be maintained

19:16

DUSEL[3:0]

Dual mode selection

Software uses thessits to select modes of operation.

0000: independent mode;

0001: mixed synchronous regular mode + synchronous injection mode

0010: nmixed synchronous regular mode + rotation trigger mode

0011: mixed synchronous injection mode + fast alternate mode

0100:mixed synchronous injection mode + slow alternate mode

0101: ynchronous injection mogle

0110: ynchronous regular moge

0111:fast alternate mode

1000:slow alternate mode

1001:rotation trigger mode

Note: These bits are reserved in ADC2. Changinghtiaanel configuration in dual ADC
mode will cause a restart condition. It is recommended to turn off the dual ADC mode bg

changing the configuration to avoid synchronization loss.

15:13

DCTU[2:0]

Discontinuous mode channel count

The software uses the bits to define the number of channels for converting after receivin
external trigger in discontinuous mode

000: 1 channel

001: 2 channels

111: 8 channels

12

DJCH

Discontinuous mode on injected channels

This bit is set and cleared by the software. It is used to turn on or off discontinuous mode on
channels.

0: Disable discontinuous mode injection sequence channel

1: Enable discontinuous mode on injection sequence channel

11

DREGCH

Discontinuous mode is on regular channels.

This bit is set and cleared by the software. It is used to turn on or off discontinuous mode on
channels.

0: Disable discontinuous mode on regsgquencehannel

1: Enable discontinuous mode on reggl@guence channel

10

AUTOJC

Automatic injected sequence conversion

This bit is set and cleared by the software to enable or disable automatic injection sequg

channel conversion after regular sequence channel conversion is complete
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Bit field Name Description

0: Disableautomatidnjection channel conversion.
1: Enable automatic injection channel conversion.

9 AWDGSGLEN | Enable the watchdog on a single channel in scan mode

This bit is set and cleared by software to enable or disable analog watchdog functions o
channels specifiedy ADC_CTRL1.AWDGCH][4:0]

0: Use watchdog on all channels.

1: Use watchdog on single channel.

8 SCANMD Scan mode

This bit is set and cleared by the software to enable or disable scan mode. In scan mod
conversion is made by ADC_RSEQxthe selected channel of the ADC_JSEQ register.
0: Disablescan mode.

1: Enable scan mode.

Note: If the ADC_CTRL1.ENDCIEN or ADC_CTRL1.JENDCIEN bits are set separately,
ADC_STS.ENDC or ADC_STS.JENDC interrupts occur only after the last channel has |

corverted.

7 JENDCIEN Interrupt enable for injected channels

This bit is set and cleared by the software to disallow or allow interrupts after all injection
channel conversions have finished.

0: DisableJENDC interruption.

1: Enable JENDC interruption.

6 AWDGIEN Analog watchdog interrupt enable

This bit is set and cleared by software to disallow or allow interrupt generated by analog
watchdog. In scan mode, if the watchdog detects anfeidnge value, the scan is aborted
only when that bit is set.

0: Disableanalog watchdog interruption.

1: Enable analog watchdog interruption.

5 ENDCIEN Interrupt enable foanychannel

This bit is set and cleared by the software to disallow or allow interrupts to occur after th
regularor injected channel conversion end

0: DisableENDC interruption.

1: Enable ENDC interruption.

4:0 AWDGCH]J4:0] | Analog watchdog channel select bits

These bits are set and cleared by software to select input channels that analog watchdo
protection.

00000: ADC analog input channel 0

00001:ADC analog input channel 1

01111: ADC analog input channel 15
10000: ADC analog input channel 16
10001: ADC analog input channel 17
10010: ADC analog input channel 18
Reserved all other values.
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10.124 ADC contr ol register 2 (ADC_CTRLZ2)

Address offset: 0x08
Reset value: 0O0x0000 OOOO

31 24 23 22 21 20 19 17 16
I I " Resoved I I TeEMPEN | SESIR | SWSTR | EXT E)I(TRSEL[Z:IO] Reserved
15 14 12 11 10 9 8 V;V ™ " ™ 3 f;V 1 0
G EIXTJSEL[Z:I()] ALIG Reserved ENDMA I Reserved I ENCAL | CTU ON
™w I ™w I ™w I ™w I I I I ™w ™ ™w
Bit field Name Description
31:24 Reserved Reserved, the reset value must be maintained
23 TEMPEN Temperature sensor angaéntEnable
This bit is set and cleared by the software to enable or disable the temperature sensor an
Vrerint Channel.
0: Disables the temperature sensor argrr.
1: Enable the temperature sensor arerdr.
22 SWSTRRCH Start conversion of regular channels
This bit is set by the software to start the conversion and cleared by the hardware agtsoor|
conversion begins. If SWSTRRCH is selected as the trigger event in the
ADC_CTRL2.EXTRSEL[2:0] bit, which is used to initiate the conversion of a set of regular
channels
0: Reset state.
1: Starts converting the regular channel.
21 SWSTRJICH Startconversion of injected channels
This bit is set by the software to initiate the conversion and can be cleared by the softwarg
the hardware as soon as the conversion begins. If SWSTRJCH is selected as the trigger ¢
the ADC_CTRL2.EXTJSEL[2:0] bbj which is used to initiate a conversion of a set of injecte
channels
0: Reset state.
1: Starts converting the injection channel.
20 EXTRTRIG External trigger conversion mode for regular channels
This bit is set and cleared by software to enabllisable external triggering events that can
start regular sequence conversion.
0: Start conversion without external events.
1: Use an external event to start the conversion.
19:17 EXTRSEL[2:0] | External event select for regular sequence
These bits seleexternal events to start the regular sequence conversion
Trigger configuration for ADC1 and ADC2:
000:TIM1_CC1 event; 100: TIM3_TRGO event;
001:TIM1_CC2 event; 101:TIM4_CC4 event;
010:TIM1_CC3 event; 110: EXTI line 11/TIM8_TRGO event;
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Bit field Name

Description

011:TIM2_CC2 event; 111: SWSTRRCH.

16 Reserved

Reserved, the reset value must be maintained

15 EXTITRIG

External trigger conversion mode for injected channels

This bit is set and cleared by software to enable or disable external triggering evecda that
start injection sequence conversion.

0: Start conversion without external events.

1: Use an external event to start the conversion.

14:12 EXTJISEL[2:0]

External event select for injected sequence

These bits select the External event used to tritjgeinjected sequence conversion.
Trigger configuration for ADC1 and ADC2:

000:TIM1_TRGO event; 100: TIM3_CC4 event;

001:TIM1_CC4 event; 101:TIM4_TRGO event;

010:TIM2_TRGO event; 110: EXTI line 15/TIM8_CC4 event;
011:TIM2_CC1 event; 111: SWSTRRCH.

11 ALIG

Data alignment

This bit is set and cleared by the software. Ref@atole10-3 andTable10-4.
0: Rightaligned.

1: Left-aligned.

10:9 Reserved

Reserved, the resealue must be maintained

8 ENDMA

Direct memory access mode

This bit is set and cleared by the software. See the DMA Controller chapter for details.
0: Do not use DMA mode.

1: Use DMA mode.

7:3 Reserved

Reserved, the reset value must be maintained

2 ENCAL

A/D calibration
This bit is set by software to start calibration and cleared by hardware at the end of calibra
0: Calibration completed;

1: Starts calibration.

1 CTU

Continuous conversion
This bit is set and cleared by the software. If thisshiet, the conversion continues until the b
is cleared.

0: Single conversion mode.

1: Continuous conversion mode.

A/D converter ON/OFF

This bit is set and cleared by the software. When the bitis' 0 ', writing '1' will wake the AD
from poweroff mode.

When the bitis' 1 ', writing '1' starts the conversion. The application should note that there
delay ttas between the time the converter is powered on and the time the conversion beg
Figure10-4.

0: Close ADC conversion/calibration and enter ped@wvn mode.

1: Start ADC and start conversion.

Note: If there are other bits changed in this register along with ON, the conversion Wil not|

2287

NSING Technologies Pte. Ltd.

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



Qy,
"’. NSING

nsi.ec®m. sg

Bit field Name Description

triggered. This is to prevent the wrong conversion from being triggered.

10125 ADC sampling time register 1 (ADC_S,
Address offset 0Ox0C
Reset value: 0O0x0000 O0OOO
31 24 23 21 20 18 17 16
Reserved SAMP17[2:0] SAMP16[2:0] SAMP15[2:1]
I™w ™w ™w
15 14 12 11 9 8 6 5 3 2 0
SAMP SAMP14[2:0] SAMPI3[2:0] SAMP12[2:0] SAMP11[2:0] SAMP10[2:0]
™mw ™mw ™w ™ ™w ™
Bit field | Name Description
31:24 Reserved Reserved, the reset value must be maintained
23:0 SAMPX[2:0] | Channel x sample time selection

These bits are used to independently select the sampling time for each channel. The channel s¢

bit must remain constant during the sampling period.

ADC_SAMPT3.SAMPSEL = 0, the sampling time is sefad®ws:

000: 1.5 cycles
001: 7.5 cycles
010: 13.5 cycles
011: 28.5 cycles

100: 41.5 cycles
101: 55.5 cycles
110: 71.5 cycles
111: 239.5 cycles

ADC_SAMPT3.SAMPSEL = 1, the sampling time is set as follows:

000: 1.5 cycles
001: 2.5 cycles
010: 4.5 cycles
011: 7.5 cycles

100: 19.5 cycles
101: 61.5 cycles
110: 181.5 cycles
111: 601.5 cycles

10.126 ADC sampling time register 2 (ADC_ .
Address offset 0x10
Reset OX®&00®: 0000
31 30 29 27 26 24 23 21 20 18 17 16
Reserved SAMPI[2:0] SAMPS[2:0] SAMP7[2:0] SAMP6[2:0] SAMP5[2:1]
15 14 T; 11 1’;‘/ 8 rgl 5 1’;‘/ 2 ™ 0
SAMPS5 0 SAMP4[2:0] SAMP3[2:0] SAMP2[2:0] SAMP1[2:0] SAMPO[2:0]
™ ™ ™ ™ ™ ™
Bit field Name Description
31:30 Reserved Reserved, the reset value must be maintained
29:0 SAMPx[2:0] [Channel x sample time selection
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Bit field Name Description
These bits are used to independently select the sampling time for each channel. The channel g
bit must remain constant during the sampling period.
ADC_SAMPT3.SAMPSEL = 0, the sampling time is set as follows:
000: 1.5 cycles 100: 41.5 cycles
001: 7.5 cycles 101: 55.5 cycles
010: 13.5 cycles 110: 71.5 cycles
011: 28.5 cycles 111: 239.5 cycles
ADC_SAMPT3.SAMPSEL = 1, the sampling time is set as follows:
000: 1.5 cycles 100: 19.5 cycles
001: 2.5 cycles 101: 61.5 cycles
010: 4.5 cycles 110: 181.5 cycles
011: 7.5 cycles 111: 601.5 b
10.127ADC i njected channel data offeé}) reg
Address o0XXxkt: O0x14
Reset value: 0x0000 00O0O
31 16
' ' ' ' ' " Reened ' ' ' ' ' '
15 12 11 0
I Rcsclrvcd I I I I I OFFSEITJCHx I I I I I
Bit field |[Name Description
31:12 Reserved Reserved, the reset value must be maintained
11:0 OFFSETJCHXx[11:0] |Data offset foiinjected channel x

These bits define the values used to subtract from the original conversion data when the
conversion is injected into the channel. The result of the conversion can be read in the
IADC_JDATX register.

10.128ADC watchdog highADICr WOIGHI €&GH)egi st er (

Addr ess

Reset

31

v al

ue:

of fset : Ox24

0x0000 OFFF

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

11 0

Reserved
L

HTH[11:0]

™
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Bit field Name Description
31:12 Reserved Reserved, the reset value must be maintained
11:0 HTH[11:0] )Analog watchdog high threshold
These bits define the high thresholds for analog watchdog.

10.129ADC watchdog | ow threshold register (A
Address offset 0x28
Reset value: 0x0000 00O0O
31 16
Reserved
15 12 11 0
Reserved LTH[11:0]
™
Bit field Name Description
31:12 Reserved Reserved, the reset value must be maintained
11:0 LTH[11:0] )Analog watchdog low threshold
These bits define the lothiresholds for analog watchdog.
10.1210 ADC regul ar sequence register 1 (Al
Address offset 0x2C
Reset value: 0x0000 00OO
31 24 23 20 19 16
Reserved LEN[3:0] SEQ16[4:1]
15 14 10 9 s 4 " 0
SEQI16_0 SEQI5[4:0] SEQ14[4:0] SEQI3[4:0]
™ ™ ™ ™
Bit field Name Description
31:24 Reserved Reserved, the reset value must be maintained
23:20 LEN[3:0] Regular channel sequeneagth
These bits are softwadefined as the number of channels in the regular sequence channel conve|
0000: 1 conversion
0001: 2 conversions
1111: 16 conversions
19:15 SEQ16[4:0] [16th conversion in regular sequence
These bits arsoftwaredefined as the number (0 to 18) of the 16th conversion channel in the cony
sequence.
14:10 SEQ15[4:0] [15th conversion in regular sequence
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Bit field Name Description
9:5 SEQ14[4:0] [14th conversion in regular sequence
4:0 SEQ13[4:0] [13th conversion in regulaequence

10.12.11 ADC

regul ar sequence

Address offset 0x30
Reset value: O0x0000 0O0O0O
31 . 30 29 . . . . 25 24 . . . . 20 19 . . . 16
Reserved SEQI12[4:0] SEQ11[4:0] SEQI10[4:1]
15 14 . . . ™ . 10 9 . . . ™ . 5 4 . . r‘:\’ . 0
SEQ10 0 SEQ9[4:0] SEQ8[4:0] SEQ7[4:0]
Bit field Name Description
31:30 Reserved Reserved, the reset value must be maintained
29:25 SEQ12[4:0] [12th conversion in regular sequence
These bitare softwarelefined as the number (0 to 18) of the 12th conversion channel in the
conversion sequence.
24:20 SEQ11[4:0] [11th conversion in regular sequence
19:15 SEQ10[4:0] [10th conversion in regular sequence
14:10 SEQ9[4:0] 9th conversion in regul@equence
9:5 SEQ8[4:0] 8th conversion in regular sequence
4:0 SEQ7[4:0] 7th conversion in regular sequence

10.12.12 ADC

regul ar sequence

register 2

register 3

Address offset 0x 34
Reset value: O0x0000 O00O0O
3130 29 . . s 2% . . 20 9 . 16
Reserved SEQ6[4:0] SEQ5[4:0] SEQ4[4:1]
15 14 . . . ™ . 10 9 . . . ™ . 5 4 . . I’TV . 0
SEQ4 0 SEQ3[4:0] SEQ2[4:0] SEQI1[4:0]
— . . — . . . , — . . . . — . .
Bit field Name Description
31:30 Reserved Reservedthe reset value must be maintained
29:25 SEQ6[4:0] 6th conversion in regular sequence
These bits are softwacefined as the number (0 to 18) of the 6th transition channel in the conve
sequence.
24:20 SEQ5[4:0] 5th conversion in regular sequence
19:15 SEQ4[4:0] 4th conversion in regular sequence
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Bit field Name Description
14:10 SEQ3[4:0] 3rd conversion in regular sequence
9:5 SEQ2[4:0] 2nd conversion in regular sequence
4:0 SEQ1[4:0] 1st conversion in regular sequence
10.12.13 ADC I njection sequence register
Addroefsfss et 0x 38
Reset value: 0x0000 00O0O
31 22 21 20 19 16
Reserved JLEN[1:0] JSEQ4[4:1]
15 14 10 9 5 rW 4 ™ 0
JSEQ4 0 JSEQ3[4:0] JSEQ2[4:0] JSEQI1[4:0]
™ ™ ™ ™
Bit field Name Description
31:22 Reserved Reserved, the reset value must be maintained
21:20 JLEN[1:0] Injected sequence length
These bits are softwaidefined as the number of channels initjectedchannelconversion
sequence.
00: 1 conversion
01: 2 conversions
10: 3 conversions
11: 4 conversions
19:15 JSEQA4[4:0] This is the 4th conversion in the injected sequence.
These bits are softwadefined as the number (0 to 18) of the fourth transition channel in the
conversiorsequence.
Note: Different from regular conversion sequences, if the length of ADC_JSEQ.JLENJ[1:0] is |
than 4, the sequence of conversion stadef(4JLEN). For example, ADC_JSEQ[21:0] = 10
00011 00011 00111 00010 means that the scan conversion will be converted in the following
order: 7, 3, 3 instead of 2, 7, 3.
14:10 JSEQ3[4:0] 3rd conversion in injected sequence
9:5 JSEQ2[4:0] 2ndconversion in injected sequence
4:0 JSEQ1[4:0] 1st conversion in injected sequence
10.12.14 ADC i njection data re@Ged)er x
Addr ess o-f0fxsAe8t 0x3C
Reset value: 0x0000 00O0O
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Reserved

Bit field Name Description
31:16 Reserved Reserved, the resealue must be maintained
15:0 JDAT[15:0] Injected data for conversions
These bits are reamhly and contain the conversion results of the injected channel. The data is I¢
aligned or righvaligned
10.12.15 ADC regul ars data register (ADC_DAT)

Addr es 9 xalfCf set

Reset val ue:

31

O0x0000 O0OOOO

ADC2DAT

Bit field |Name Description
31:16 IADC2DAT[15:0] |Data converted by ADC2/ADC4 (ADC2 data, ADC4 data)
In ADC1 and ADC3: In dual ADC mode, these bits contain the regular channel data converte|
IADC2 and ADCA4.
In ADC2 andADC4: These bits are not used.
15:0 DAT[15:0] Regular data for conversion
These bits are reaahly and contain the conversion results ofrisgularchannel. The data is left
aligned or rightaligned as shown ifiable10-3 andTable10-4.
10.12.16 ADC di fferenti al mode selection re
Addroefsfss et 0x50

Reset val ue:

0x0000 O0OOOO

31 19 18 16
Reserved DIFSEL[17:0]
1 1 1 1 1 1 1 1 1 1 1 1 1 1
w
15 1 0
T T T T T T T T T T T T T T
DIFSEL[17:0] Reserve(

rw
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Bit field  [Name Description
31:19 Reserved Reserved, the reset value must be maintained
18:1 DIFSEL[17:0] Differential mode for channels 18 to 1

DIFSEL[i] = 0: ADC channel input i+1 is configured in singdadedmode;
DIFSEL]Ji] = 1: ADC channel input i+1 is configured in differential mode

0 Reserved Reserved, the reset value must be maintained

10.12.17 ADC <cal i bration factor (ADC_CALFAC"

Address offset: Ox54
Reset val ue: Ox0000 0O0O0O

31 23 22 16
Reserved CALFACTD[6:0]
™
15 7 6 0
Reserved CALFACTS[6:0]
™
Bit field Name Description
31:23 Reserved Reserved, the reset value must be maintained
22:16 CALFACTDI[6:0] [Calibration factors in differential mode

This bit can be written by hardware or software

IAfter the differential input calibration is complete, the hardware will update it accaalihe
calibration coefficient.

Software can write these bits with a new calibration factor. If the new calibration coefficien
different from the current coefficient stored in the analog ADC, the coefficient will be applig
after a new differential cédration is initiated.

Note: software allows write only whéfDC_CTRL2.0ON1, ADC_STS.STRO, ADC_STS.JSTR
=0 (ADC does not process conversion or start conversion)

15:7 Reserved Reserved, the reset value must be maintained
6:0 CALFACTS[6:0] Calibrationfactors in SingleEnded mode

This bit can be written by hardware or software

IAfter the singleend input calibration is completed, the hardware will update it according to
calibration coefficient.

Software can write these bits with a new calibrationofadf the new calibration coefficient is
different from the current coefficient stored in the analog ADC, the coefficient will be appli¢
after a new singlended calibration is initiated.

Note: software allows write only whé&fDC_CTRL2.0NM1, ADC_STS.STRO, ADC_STS.JSTR

=0 (ADC does not process conversion or start conversion)

10.12.18 ADC contr ol register 3 (ADC_CTRL3)

Address offset: O0x58

Reset val ue: Ox0000 0043
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Bit field Name Description
31:12 Reserved Reserved, the reset value must be maintained
11 VBATMEN 'Vbat monitor enable
0: Disable
1: Enable
10 DPWMOD Deep power mode

0: When the ADC is disabled, the ADC enters low power mode
1: When the ADC is disabled, the ADC enters deep sleep mode

9 JENDCAIEN Interrupt enable for any injected channels

This bit is set and cleared by the software to enable/disable the injection channel conversion ¢
interrupt

0: ADC_STS.JENDCA interrupt is disabled

1: ADC_STS.JENDCA interrupt is enabled

8 ENDCAIEN Interrupt enable for any regular channels

This bit is set andleared by the software to enable/disable any channel conversion end interry
0: ADC_STS.ENDCA interrupt is disabled

1: ADC_STS.ENDCA interrupt is enabled

7 BPCAL Bypass calibration

0: Disable

1: Enabled

6 PDRDY IADC power down ready

0: Not ready

1: Getready
5 RDY IADC ready
0: Not ready

1: Get ready
4 CKMOD Clock mode

0: Select AHB for synchronization clock
1: Select PLL for asynchronous clock
3 CALALD Calibration auto load

0: Disables automatic loading
1: Enables automatic loading

2 CALDIF Differential mode for calibration

This bit is set and cleared by software to configure the calibrated-gindé or differential input
mode

0: Writing ADC_CTRL2.ENCAL bits will start calibration in singended input mode

1: Writing ADC_CTRL2.ENCAL bitswill start calibration in differential input mode
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