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1.1Li st of abbreviations for registers
The following abbreviations are used in register
read/ write(rw) Soft warreeadcaannd wr i te these bits.
readl y(r) Software can only read these bit
wr totnd y ( w) Software can only write this bit
val ue.
read/clear(rc_w|Software can read thiswbitiong'cD
effect on this bit.
read/clear(rc_w{Software can read this bit or cl
effect on this bit.
read/clear by r{(Software can read this bit. Beéeadé
Writing' O0O' has no effect on thi
read/ set (rs) Software can read or set this bi
readly write tr|Software can read this bit andg mw
effacthos bit value.
toggle(t) Software can only flip this biomn
this bit.
Reserved(Res.) Reserved bit, must be kept at re
1.2Avail abl e peripherals
For all moOd3edli cromfcoM326G| | er series, the existence
sheet of the corresponding model
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2 Memory and bus architecture
21System architecture

211 Bus architecture

The main system consists of the following parts:
A Two maiwnidirs:ve

CortMxEcore system bus

Gener al purpose DMA
A Six passive units

I nternal SRAM

I nternal flash memory

ADC

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

These ar e coontnheecrt etdnh rtloegehd calh HnBI | hus ar dhigiércet ure, as
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Fi g2&¥Beus architecture
| |
Flash : S !
Flash (=9 control | > : !
|
N | System Bus! CortexMO0 :
I Fmax4svHz | Core!
= ! |
S : !
ﬁ
SRAM s l NVIC !
= i !
ADC x
= DMA
© ﬁ DMA
=
%)
S
[Crov e 2 o
HDIV o0
m
T
[ sorT je—> 5| |
>
RCC n
m
CRC Z

AHB
System Bug

AFIO

EXTI

GPIOA

GPIOB

GPIOC

GPIOF

APB2 Max:48MHz

TIM1

Hisi

TIM8

3
N

SPW/12s1

|

9]
2o
)

USART1

i

WWDG

T
s
)

RT TIM3

@]

LPTIM

USART2

OP LPUART

APBl1 Max:48MHz

gt

12C1

TIM6 12C2

BEEPER

i

>

CPU Sybsutsem Connectt#0t et hel C8btuiexto bus 4dmetrcihx, dad
|l oad (constant | oad and debug access) and AHB/ APB
DMA bbh&®MAT s AHB master interface i s ¢ onhneeckieerdnetlo a
DMA access to SRAM, flash and peripherals.
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A The bus matrix coordinates access arbitration bet
arbitration uses a Round Robin algorithmyslthembhiwss
DMA bus) and six slave components (flash memory ir
AHB peripherals are connected to system bus 1 thr
AHB2APB Bridges.

A The systefn twos AsiB2 ABBreHBr2iAdPgBels ,and AHB2APB2. APB1
peripherals and the maximum speed of PCLK is 48MH:
PCLK speed equal to 48MHz.

212 Bus address mapping

The address mappamd ARER | pdreispradrdalAHB AHB peripheral s
FIl ash, SRAM, System Memory, etc. The specific mappin

Figa2Beus address map

OXE010 0000~ OxFFFF FFFF Reserved

Vendor Specifié1IMB
Reserved 0x4002 8400~ OXSFFF_FFFF
CortexMO PeripherallMB HDIV 0x4002 8000~ 0x4002 83FF
OXEOOF_FO00™ OXEOOF_FFFF! ROM Table // Reserved 0x4002 3400~ 0x4002 7FFF
OXE000 FO00™ OXEOOF_EFFF, Reserved CRC 0x4002 30007 0x4002 33FF
OXE000 E000™ OXE000 EFFF NVIC/SCS Reserved 0x4002 24007 0x4002 2FFF
OxE000 3000 OXE00Q DFFF| Reserved FLASH 0x4002 2000~ 0x4002 23FF
OXE00Q 2000~ OXE000 2FFF BPU Reserved 0x4002 1400~ 0x4002 1FFF
OxE000_1000™ OXE000 1FFF DWT RCC 0x4002 1000~ 0x4002 13FF
0xE000_ 0000~ OxE000 OFFF Reserved m Reserved 0x4002 0CO0™" 0x4002 OFFF
T ADC 0x4002 0800~ 0x4002 OBFF
< SQRT 0x4002 0400™ 0x4002 O7FF
DMA 0x4002 0000~ 0x4002 03FF
Reserved 0x4001 8000~ 0x4001 FFFF
Reserved 0x4001 4800~ 0x400L 7FFF
SPR 0x4001 44007 0x4001 47FF
Reserved 0x4001 3C00™ 0x4001 43FF
Reserve?GB USARTL 0x4001 3800~ Ox4001 3BFF
TIM8 0x4001 34007 0x4001 37FF
Reserved 0x4001 3000™ 0x4001 33FF
TIM1 0x4001 2C00™ 0x4001 2FFF
Reserved 0x4001 2400™ 0x4001 2BFF
o SPI_I2S1 0x4001 2000™ 0x4001 23FF
m GPIOF 0x4001 1C00™ 0x4001 1FFF
0x4002 8400~ OXSFFF_FFFF Reserved o Reserved 0x4001 1400™ 0x400L 1BFF
0x4001 8000~ 0x4002 83FF AHB Peripheral < GPIOC 0x4001 1000™ 0x4001 13FF
0x4001 5800 0x400L 7FFF Reserved GPIOB 0x4001.0C00™ 0x4001 OFFF
0x4001 0000~ 0x400L 57FF APB2 Peripheral GPIOA 0x4001 0800~ 0x4001 OBFF
0x4000 78007 0x4000 FFFF Reserved EXTI 0x4001 0400™ 0x4001 O7FF
0x4000 0000~ 0x4000 77FF APB Peripheral AFIO 0x4001.0000™ 0x4001 03FF
Reserved 0x4000 74007 0x4000 77FF
PeripheraD.5GB PWR 0x4000 7000™ 0x4000 73FF
- Reserved 0x4000 5C00™ 0x4000 6FFF
0x2002 0000~ Ox3FFF_FFFF Reserved e (x4000.5800" 04000 BBFF
- 12C1 0x4000 54007 0x4000 57FF
0x2000.0000° 0x2000 1FFF SRAM Reserved 0x4000 4C00™ 0x4000 53FF
E LPUART 0x4000 4800 0x4000 4BFF
a USART2 0x4000 4400™ 0x4000 47FF
SRAM 0.5GB < Reserved 0x4000 34007 0x4000 43FF
IWDG 0x4000 30007 0x4000 33FF
OX1FFF_F610~ OX1FFF FFFF, Reserved WWDG 0x4000 2C00™ 0x4000 2FFF
OX1FFF_F600~ OX1FFF_F60F OptionBytes RTC 0x4000 2800 0x4000 2BFF
Ox1FFF_0C00™ OX1FFF F5FF Reserved COMP 0x4000 24007 0x4000 27FF
Ox1FFF_0000™ OX1FFF OBFF SystemMemory OPA 0x4000 20007 0x4000 23FF
0x0801 0000~ Ox1FFE FFFF, Reserved Reserved 0x4000 1400™ 0x4000 1FFF
0x0800 0000™ 0x0800 FFFF Main FLASH CODE0.5GB TIM6 0x4000 1000™ 0x4000 13FF
0x0001 0000~ OXO7FF_FFFF Reserved LPTIM 0x4000 0C00™ 0x4000 OFFF
0x0000 0000~ 0x0000 FFFF|_Aliased to F M Reserved 0x4000 0800~ 0x4000 OBFF
TIM3 0x4000 0400™ 0x4000 O7FF
BEEPER 0x4000 0000~ 0x4000 O3FF
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Tab2lléi st of peripheral register addresses
Address range Peripherals Bus
0x4002_8400 Ox5FFF_FFFF Reserved
0x4002_800G 0x4002_83FF HDIV
0x4002_3400 0x4002_7FFF Reserved
0x4002_300G 0x4002_33FF CRC
0x4002_2400 0x4002_2FFF Reserved
0x4002_200G 0x4002_23FF FLASH
0x4002_140G 0x4002_1FFF Reserved AHB
0x4002_100G 0x4002_13FF RCC
0x4002_0C0G 0x4002_OFFF Reserved
0x4002_0800 0x4002_O0BFF ADC
0x4002_040G 0x4002_07FF SQRT
0x4002_000G 0x4002_03FF DMA
0x4001_800G 0x4001 FFFF Reserved
0x4001_4800 0x4001_ 7FFF Reserved
0x4001_440G 0x4001_47FF SPI2
0x4001_3CO0G 0x4001_43FF Reserved
0x4001_3800 0x4001_3BFF USART1
0x4001_3400 0x4001_37FF TIM8
0x4001_300G 0x4001_33FF Reserved
0x4001_2C0G 0x4001_2FFF TIM1
0x4001_240G 0x4001_2BFF Reserved
0x4001_2000 0x4001_23FF SPI1_12S APBZ
0x4001_1C0G 0x4001_1FFF GPIOF
0x4001_140G 0x4001_1BFF Reserved
0x4001_100G 0x4001_13FF GPIOC
0x4001_0C0G 0x4001_OFFF GPIOB
0x4001_080G 0x4001_OBFF GPIOA
0x4001_040G 0x4001_O7FF EXTI
0x4001_0000 0x4001_O03FF AFIO
0x4000_740G 0x4000_FFFF Reserved
0x4000_700G 0x4000_73FF PWR
0x4000_5C0G 0x4000_6FFF Reserved
0x4000_5800 0x4000_5BFF 12C2
0x4000_5400 0x4000_57FF 12C1 APBL
0x4000_4CO0G 0x4000_53FF Reserved
0x4000_4800 0x4000_4BFF LPUART
0x4000_440G 0x4000_47FF USART2
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Address range Peripherals Bus

0x4000_340G 0x4000_43FF Reserved

0x4000_3000 0x4000_33FF IWDG

0x4000_2C00G 0x4000_2FFF WWDG

0x4000_2800 0x4000_2BFF RTC

0x4000_2400G 0x4000_27FF COMP

0x4000_2000G 0x4000_23FF OPAMP

0x4000_1400 0x4000_1FFF Reserved

0x4000_1000 0x4000_13FF TIM6

0x4000_0COG 0x4000_OFFF LPTIM

0x4000_0800G 0x4000_OBFF Reserved

0x4000_0400 0x4000_O7FF TIM3

0x4000_0000 0x4000_O03FF BEEPER

213 Boot

2131 Boot addr ess

During system startup, you select the
byte BOOT configuration. TheckatuafboérthbkbeBOPIt pmni &
mode. After hae sQPaU tguept sd etlhaey ,addr ess at the top
the code from the reset vector addre€er&MOdiaclantaeyds bgye
the stack top pointer and 0r0elsOe ta nvde cOtxoOr0 OfOr_ocOnd Oadd d rseos sk
starting from the CODE area, andThddeeaseremapei hgoi
from:
A Boot from Main Fl ash:
E Main flash memory is mapped to the boot space
E Main flash memory is accessible in two address
A Boot from System Memory:
E System memory is mapped boot space (0x0000_0C
E System memory can be accessed in two address
A Boot fhbwinnt BRAM:
E The -bni BRAM is mapped boot space (0x0000_000C
E The -bni BRAM is accessi n two address areas
2132 Boot configuration
Three different BOOT modes be seal byt ed BOIOTo oo f i

management
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Tab2l2¢i st of boot mode
Boot mode select Specifies the start
memory space in b
Boot m
) Syste
nBOOT nBOOT BOOTO nSWBOO Main F SRAM
Manor y
X X 0 1 0x0000
Main FI TOX1FFF|0x2000 |
X 1 X 0 0x0800 |
1 X 1 1 System | 0x0000 |
0x0800 0x2000 |
1 0 X 0 Start OX1FFF |
0 X 1 1 0x0000 |
SRAM st 0x0800|0x1FFF |
0 0 X 0 0x2000 |

Note: BOOTO and GPI O aredawn tii 9l exed ,bya-adle fi anplutt du roip

2133 Embedded boot | oader

Embedded boot | oader programs are stored in System N

The USART1 interface can run on an internal 8MHz osc

det &okrsfurtherr edfedifh tloEmbpbddadeBoom.t Loader Manual

22Memory system

The program memory, data memory, registers and |/ 0O p

bytes are stored in the memory i n al iwmtotrlde ien dieagma rfdeerc

significant byte of the word whil e the highegsrtannddr
memory and data memory are as foll ows.

221 FLASH specification

FIl ash consinemeaearyefa aammlaimamat i on area, which are descr |

value in the following description does not include

A The maxi mum main memory area is 64KB, al so known
storing and mamsniamg s$eripgograt a.

A The i nformati on ar ea i s 5KB, i ncluding 10 Page,
configuration area (1.5KB) and option byte area (¢
E The System Memory area is 3KB, whichycommnai ns &

store and run the BOOT progr am.
E The system configuration area is 1.5KB, includir
E The Option Byte area is 0.5KB, containing 1 Pag:¢
14B, BOOT progr ams arneda du,s ewr iptrtoegnr aoms ecraans ebde.
2211 Fl ash memory modul e organizati on
Bus address space is allocated to the main storage &
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Tab23¢l ash bus address |ist
Memory a Page name Address range Si ze
Page O 0x0800i00x8000 O1FF 0.5 KB
Page 1 0x0800i00x8000 O3 FF 0.5 KB
The main Page 2 0x0800700x8000 OS5FF 0.5 KB
ar ea
Page 127 O0x0800iFBMO®_FFFF 0.5 KB
System memo.l OX1FFFIiOXFFGF_OBFF 3 KB
I nf or mat System conf i ( OX1FFFIiGFXFXIFF _FS5FF 1.5 KB
Option byt ¢ OX1FFFIiG6OO®F_F60D 148B
FLASH_AC 0x4002i02x0402 2003 4B
FLASH_KEY 0x4002702x0402 2007 4B
FLASH_OPTKE 0x4002702x0408 _2008B 4B
FLASH_STS 0x4002I@X0PMR_200F 4B
Memor y -
_ . FLASH_CTRL 0x4002702x040Q2_2013 4B
I nter
st FLASH_ADD 0x4002702x0402_2017 4B
regis
Reserved 0x4002702x04082_2018B 4 B
FLASH_OB 0x4002i@X®MOQ _201F 4B
FLASH_WRP 0x4002702x042Q2_2023 4B
FLASH_ECC 0x4002702x0422_2027 4B
FIl ash memory i$iaor gvamdiez end momtyo ud2ts, which can stor
I nformation is divided into three parts:
A The system memostyomire@ asbostdpfogram for boot | 0:
boot program uses USART1 serial interface to progr
A System configuration area, which contains basic ir
A Option byte area.
Writing to mdhiinnfrermmatyi ean bl ock s managed by embedd
There are two ways to protect flash memory from i | €
A Page write protection (WRP)
A Read protection (RDP)
When the f Il ash nmmeniosr ye xwerciuttee do,p earnayt iroead operation to
the read operation can only be carried out <corrmect]l
erasing, cannot have any read access to the code or
Thient ernal RC oscillator (HSI) must be turned on whe
Not e: In the | ow power consumption mode, all flash r
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2212 Read and write operation

The Flash operathiigrermmanli ynsupmpar t $e3F|l ash should be
the minimum block size for erasing is one Page O0.5K
phases.

When reading Flash, the nunbbeercooff iwgauirteidn go yc vtchlee sr efgai re
to be calculated in combiSnyaStCladnt ewiftahc et. h eF &M Soeckks nfprl eeq,
18MHz, the minimum number of SaaSQKkn g3 6pMHzi ,0 dtsh ei smiOn;i n
of waiting peri o8¥SCeEKI1l1s<sWa MRz 3n6 MHma m number of wail

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

After reset, the Flash module is protected and canno
operation of Flash due to electrical i nterference ar
the FLASH_KEYypbpegtctaheopen the operation authority of
i s Firstly, writinBLAKEHIKE&YiOsxt4ebr6.7 0Sle2c3o nidnl yt,hewr i t e K
FLASH_Ke&Yi ster.

I f there is an ewalouwe,i na sheugsu esrcreororwiklely be returned
l ockaeadil the next reset. The software can check wh
FLASH_CTRL. LOCK ©bit. I f nor mal | oscekt tsientgt itnhge i L AvSeHe dG
bit to 1 by software. After that, you can unlock t he

2214 Erase and program

22141Er ase of main memory area

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

Page Erase process:

A Check the 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 ¢
A Set the FLASH CTRL.START bit to 1",

A Wait ef cFrLAStH_ STS. BUSY bit to change to' 0';

A Read out the erased page and verify it.

Mass Erase

Mass Erase process:

A Check the FLASH_ STS.BUSY bit to confirm that ther
A Set the FLASH_ _CTRL.MER bit to 1",

A Set the TRLASHART bit to' 1':;
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A wait for the FLASH_ STS.BUSY bit to change to' o' ;
A Read out all pages and verify.

22142Mai n memory area programming

The main memory area can be programmed with 32 bits

word irmadarfelsaswi || start programming once; Wriging
the programming process (the FLASH_ STS. BUSY bit is'
wi || cause the CPdf ttoh e afulsaeshungridgrtammiemd.

Mai n memory programming process:

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

b=

Set the FLASH_CTRL.PG bit to "1°';

A Write the word to be programmed at the specified e
A Waitt feorFLASH_ STS. BUSY bit to change to 'O0';

A Read the written address and verify the dat a.
Note: When the FLASH_STS.BUSY bit is "1', you cannot
221430ption byte erase and programming

The option byte area is pmogriaommegdcke dirfefaer efrtel yn ufnrboem
bytes (2 bytes for write protection, 2 bytes for re.
data). After unlocking the Flash, 2y@y lm@8st her FLASHKEU
regi ster, and then set the FLASH_CTRL. OPTWE bit to'
tdh FLASH_ _CTRL. OPTPG bit to' 1* and then write the wo

When programming the word in the -wptdoantdydaet amati Cc a
the high byte (the high byt eand dthear tc otmpd eprendg r aorimit|
ensure that the option byte and its complement are e

Option byte erase process:

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

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

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

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

Option byte area programming process:

A Check the FLASHCcoSTS.rBiUSYhalti tt hteo e are no other f|

A Unlock the FLASH_ _CTRL. OPTWE bit

>

Set the FLASH_CTRL. OPTPG bit to '1°';
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iting the word to be programmed to the specifiec
it for the FLASH_ STS.BUSY bit to change to 'O0';
ad ttheen vardidtir ess and verify the data.

ECC function

FIl ash module supportdither ECC fenettbontandéachboe
ding (error correction and error deteotri ors) deaern e
rror is set and an interrupt is generated.

|l nstruction prefetching

instruction prefetch function of Flash modgl e su
instruction execatiimmrevdd.ci emeyi rodt rClPdAJt icam or ef
nabled or disabled through the register, and it

Option byte

on byte block is -wainhéeéypusesedctioom,onhho gl amodwarde
hdog and reset opti-oownwbenstbp mgdéemand buans pacd
ite access. They consist of byte with 7 obptte ons:

camforguopti on, 2 bytes defined by user, These 7
k al s oc ocnopnl teadehvests tcheer r espondi ng toomphlesma@ts opé @ @ n
ut omati cal ly whealnc ulhaet egpthyy nhdrydwar eare writfen ir
used for verification when the option bytes are

efault, the option bytpeg ollecdledi.s Tal waygs er € pd alglr
k, first unlock the Flash, +hlhemeunslegale ntclee ( KEtYilo
= OXCDEEBEQABH ORTKadEnYd then write the option by

ence is wrong or the key value is wrong, &ebus ¢
reset. I f it is neasasberyenbigetdt bhewlhdtkngobm
by software, and then the option-vhyue ecani &

FLASH_OPTKEY.

Aft
byt
dat
byt
byte
ver.i

® ©® @ @

r each system reset, the opti of Wy tas hd athal oisd orr e

regi ster (FLASH_o@B/IKL ASH pRPt)y.wiAtth trheeads ame t i m

read out together wildl be used to verifyowheth

error flag (FLASH_ _OB. OBERR) will be generated.

is forced to OxFF. When the option byte and it

ficati @redstampls vearé fglciapi on i s not required.
368550
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Tab2M4©pti on byte 1ist
[ 31:24] [15: 8]
Address Correspon [2?:16 Correspo [7.:0]
compl ement Option c omp | ecnoed option
OX1FFF_F60( nUSER USER nRDP1 RDP1
OX1FFF_F60/4 nDat al Dat al nDat a0 Dat a0
OX1FFF_F60§ nWRP1 WRP 1 n WRPO WRP 0
OX1FFF_F60( Reserved Reser ve nRDP2 RDP2
A Read protection L1 level option byte: RDP1
E Protect the code stored in the flash memory:;
E When the correict wiallluebeé sf awrhitdaedern to read the f
E The result of whether RDP1 is turned on or not ¢
A User configuration options: USER
E The USER [7:6]: Reserved;
E USER[5]: nSWBOOTO_ _SEL configurawtFbASHpPOBpPRHA] whi c
0: nNBOOTO configuration option used for BOOT mc
1: BOOTO Pin is used to select the BOOT mode
E USER[4]: nBOOT1l configuration option, which can
E USER[3]: nBOOTO configurati onASoHp tOBdnm5,] whi ch can
E USER[2]: nRST_PD configuration option, which car
0: A reset occurs when PD mode is entered
1: No reset occurs when entering PD mode
E USER[1]: NnRST_STOP configuration option, which c
0O: A reset occurs when entering STOP mode
1: No reset occurs when entering the STOP mode
E USER[O0O]: WDG_SW configuration option, which can
0: Har dware watchdog
1: Software watchdog
A 2 bytes of user data: Dat ax
E Datal (BLASHJOB[N25:18]) ;
E DataO (stored in FLASH_ OB [17:10]);
A Write protection option byte: WRPO ~ 1, which can
E WRPO: Write protection for pages 0 to om3,s hiot [PM]

NSING Technologies Pte. Ltd.
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(56~63) ;

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

A Read protection L2 |l evel option byte: RDP2
E Add protection funcRiddév@itbhd basceipfiboh, oBeere
E Whether RDP2 is turned on or not can be determir

2218 Write protect

Writecpioih can be configured for all pages in the fI
write operations caused by program runaway or gellectr
~ 127, every c8 ppagesctiisona umast. Write protectionmn can
byte block; After each configuration, a systeecteset
I f an attempt i s madectedppageamaopretastianpebror f
The system memory block (3KB) in the system informat

The system configuration block gltBbh&Bbasinctihef crymatei
cannot be changed.

The option byte block (0.5KB) iwonhegsyabém opt oomal
The write protection of the opti oth. ®@TyRLle. @R TOoWEK List alcyh
and after that, you can write the correct key value
option byte.

2219 Read protection

The user code in flash can be proteotned Rferaadm pirloltegd
configuring RDP bytes in the option byte block. Thr
in the following Tabl e

Tab25®ead protectilomstconfiguration

Read protect RDP1 nRDP1 nRDP2 RDP2
LO |l evel 0x A5 Ox5A RDP2! = 0xCC ||
L2 |l evel 0x XX 0x XX 0x33 OxcCC
L1 |l evel Not t heocadbrofviegur ati ons

A LO | evel

E In unprotected state, correspondiRDgP2(RDRIX CC |0 xn/
0x33) ;

E The main memory area and option byte block can &

E The write protection property of each page can &
A L1 | evel

E The corresponding ~ ((RDP1 $2106x AKX C& fRDMRDP24 =0 xC
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== 0xCC & nRDP2 == 0x33));

E Only the read operation of the main storage ar e:
is started from the main flash memorwgiinnshonadgerct

is all owed;

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

E Al main memory pages do not allow write orl eras

SRAM (except for mass erase);

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

E All functions of Jioma®RAY ¢c¢bdeuigmt d TAKGE SWDi Bnhd t h
or they can be -shaBRAM fhoomugthed DAG/N $WD, whi ch
protection;

E When theoteaded option byte is rewritten tb the
be automatical loxessadesd,asandItlmewspr (Erasing the
automatic whole erasing operation, because the
in the protection state of L1 | evel)

Write the correctFLREW ORITAKEYSlegqul ncleke i apti on

The bus initiates a command to erase the enti
Bus write OxA5 to read protection option byte
Automatically erase al/l main storage areas ir

Automaticall padr ipret@xAbSonooption byte interrt

When the system is reset (such as software r

RDP value OxA5) willdl be reloaded into the sys

A L2 level: E xlcceptt dihsaab ISSRAM debug mode disabled, op

protection | evel cannot be modified (irrevelrisgzedd e)

by configuring another opthenvalue, oRDRDP1NO s mat
(RDP2==0xCC & nRDP2==0x33), it is L2 | evel

22110Per mi ssi on Protection
A Flash main storage area permissions:

E Under LO |l evel: the main storage area can be re:
protection attribute of each Page for programmir

E Under L1/ 2 1level

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

The Oth to 7th pagpsobered adittflbpearatp aqd d yc avr i e [
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the code executed in the main flash memory are

Ot her Pages can configure the write protectior

B

., When the L1 | evelvals, realwlri Rlteesnh tmaitrmes tLdrdd,ge a
A Flash option byte area permission:
E Under the LO/L1 level, access is allowed (W R/ PE
E Under L2 level: except thanl ¥y hac dedsi gt onotdlee |1 BI als
all owed;
A Flash system storage area permissions:
E Only the code executed in the system memory ar
execution code or through the debugging interfac
E At the L1/ L2 | empesl ,t ot hteh es rsayns theomo tmejmory executi o
(W R/ PE). access otherwise all owed (W R/ PE);
A Flash system configuration area
E User information: The read operation can only be
byumping to the system memory,;
E ID information: readabl e at LO level, access p
prohibited at L1 | eveb26éadnt edetsaialms;i s started, se
Tab26& | as hwrrietee@er mi ssi on control tabl e
Boot mode Main Flash
protect Changing a Protectior
level Perform user ' Level
SWD Main Flash SystemMemory SRAM
Access area
Before 4KB of flash | Re aM i-t] Re awt i-t ) Re aM i-t
_ Re aM i-Hrea
main memory area Er asqg Er ase Er asd
After 4KB of flash Re aM i-t] Re ant i-t ) Re aM i-t
] Re aM i-Hrea
main memory area Er asqg Er ase Er asd
LO Flash main memory ChangetoLlorlL2is
Allow Allow Allow Allow
level area mass erase allowed
Re aM i-tf Re aM -t Re aM i-t
Flash option byte are Re aM i-Hrea
Er asq Er asqg Er asd
Flash system memory ) ] ) )
prohi prohi| Re aM i-Hrea prohi
area
40550
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Read and Read and . Read and
SRAM (All) ) ) Read and write )
write write write
Before 4KB of flash )
] Prohi Readonly Readonly Readonly
main memory area
After 4KB of flash | Re an i-t ) Re aM i-t
) Prohi Re aM i-Hrea
main memory area Er ase Er as g
Flash main memory ;
Allow Allow Allow Allow LO or L2 s allowed.
area mass erase
L1 When changed to LO,
level Re aM i-t| Re an i-t Re ant i- i the main memory are
Flash option byte are Eroasd Erasd Re aM i-Hrea Er as d isautomatically erasec
Flash systermemory ) ) ) )
Prohi Prohi| Re awt ietrea Prohi
area
Read and Read and ) Read and
SRAM (All) ) ) Read and write )
write write write
Before 4KB of flash
) Readonly Readonly Readonly
main memory area
After 4KB of flash Re awdr F 1 ) Re awd
] Re amd tetrea
main memory area er as ¢ er as ¢
Flash main memory SWD
Allow Allow Allow .
L2 area mass erase _ No modificationis
level The interface allowed.
Flash option byte are{ S disabled. | peaqoniy Readonly Readonly
Flash system memory ) ) )
Prohi Re aw tetrea Prohi
area
Read and ) Read and
SRAM (All) ) Read and write )
write write
Boot mode SRAM
protect Changing a Protectior
level Perform user _ Level
SWD Main Flash | System Memory SRAM
Access to are
41550
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Before 4KB of flash | Re awd + § Re anmd | 1 ) Re avd F
] Re and tetrea
main memory area er as ¢ er asg er as g
After 4KB of flash Reaw i | Re awd i { ) Re avd #
) Re anmd tetrea
main memory area er as ¢ er asg erasg
Flash mairmemory
Allow Allow Allow Allow
area mass erase .
LO ChangetoLlorlL2is
level allowed
] Reaw i | Re awd + ) Re amd #
Flash option byte are Re aw tetrea
er as ¢ er asg er asg
Flash system memory ] ) ) ]
Prohi Prohi Re amd tetrea Prohi
area
Read and Read and ) Read and
SRAM (All) ) ) Read and write )
write write write
Before 4KB of flash ) )
] Prohi Readonly Readonly Prohi
main memory area
After 4KB of flash | Re amr ) )
. Prohi Re awd tetrea Prohi
main memory area er asg
Flash main memor ;
Y Allow Allow Allow Allow LO or L2 is allowed.
area mass erase
L1 When changed to LO,
level Flash option b Reaw i { Re awd i f Re ad | Re ant i { the main memory are:
ash option byte are e retr ea : .
p yt erasd er as ¢ er as ¢ isautomatically eraseq
Flash system memory ) ) ) )
Prohi Prohi Prohib Prohi
area
Read and Read and ) Read and
SRAM (All) ) ) Read and write )
write write write
Before 4KB of flash
main memory area
No modification is
L2 After 4KB of flash
] L2 protection level, cannot boot from SRAM allowed.
level main memory area

Flash main memory

area mass erase

SWD is banned.
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Flash option byte are
Flash system memory
area
SRAM (All)
Boot mode System Memory
protect Changing a Protectior
level Perform usen Jump to System Memory Jump to Level
SWD
Access to are Flash Start the SRAM
Before 4KB of flash | Re awd + § Re anmd | 1 ) Re amd
] Re awd tetrea
main memory area er asé er asg er as g
After 4KB of flash Reaw i Re awd + { ) Re avd
] Re amd tetrea
main memory area er as ¢ er asg er asg
Flash main memory
Allow Allow Allow Allow
area mass erase .
LO ChangetoLlorlL2is
level allowed
) Reaw | Re amr | { ) Re awd
Flash option byte are Re amd tetrea
er as ¢ er asg er asg
Flash system memory ) ) ) )
Prohi Prohi Re aw tetrea Prohi
area
Read and Read and ) Read and
SRAM (All) ) ) Read and write )
write write write
Before 4KB of flash ]
] Prohi Readonly Readonly Readonly
main memory area
After 4KB of flash | Re amr i { ) Re aw LOor L2 s allowed.
. Prohi Re awd fetrea
L1 main memory area er asg er asdq When changed to LO,
level the main memory areq
Flash main memor : .
y Allow Allow Allow Allow is automatically erasec
area mass erase
Flash optionbyte ared Re ava i f Re and + | Re awd Fetreay Re ang i
43550
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er ase¢ er asq er asq
Flash systermemory
Prohi Prohi| Re awt ietrea Prohi
area
Read and Read and ) Read and
SRAM (All) . ) Read and write )
write write write
Before 4KB of flash
) Readonly Readonly Readonly
main memory area
After 4KB of flash Re amr | 1 ) Re amd
] Re amd tetrea
main memory area er as ¢ er as ¢
Flash main memor
Y| swo Allow Allow Allow .
L2 area mass erase No modification
level The interface allowed
Flash option byte are{ S disabled. | Rpeaqonly Readonly Readonly
Flash system memory
Prohi| Re awt ietrea Prohi
area
Read and Read and
SRAM (All) ) Read and write )
write write
N o tleErase here refers to flash page erase
222 SRAM
SRAM is mainly wused for code running, storing vari
with a maximum capacity of 8KB.
SRAM suppwrittse redaade svoraf amyt evorhdal f
SRAM supports code running and can run programs at
is O0x2000 0000 to O0x2000 1FFF.
SRAM cannot hnmooldde ;d aottah eirn oPer ati ng modes ( Run,
The main features are as foll ows:
A The maximum total capacity is 8KB
A Support byte/half word/word reading and writing
A CPU/ DMA access
A The CPU BUS can Remapogoa®RAM faltuspekd
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223 FLASH register description

These peripheral regi sters must be operated as wor d:c

2231 FLASH register overview

Tab2d7& LASH raewdrsuieaw

Offset Register #|z|a|z]|s|e]a|s|c]a]z]]2]=|5]a]a|=]a][=]z]|g]o]=|~ ||| <]~]~]~]°
A
o m '8
FLASH_AC ElE| S| tatEncY
4
000h Reserved rlx %
i3
Reset Value 111 0 ‘ 0 ‘ 0
FLASH_KEY FKEY
004h
Reset Value O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘0‘0‘0‘0‘0‘0‘O‘O‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
FLASH_OPTKEY OPTKEY
008h
Reset Value O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘0‘0‘0‘0‘0‘0‘O‘O‘O‘O‘OIOIOO o|fofo0]|o0 0
T 1) [°4
Tlola |Sls|lx|s b
FLASH_STS olzlQle| 2822
olg|Y|x|&|9|&|@
00Ch Reserved ol 3 2l P
2 & 2
Reset Value 0 0|0 0 0
w
Elw w|w elelo
EIEIBIZ|Z|8 8 2|E|E]B|g|8]|o
FLASH_CTRL ] % S g E ) '<_( E E > % E a
010h Reserved Slou|g|u|oc|g|-|o|o|o]| 2
b 4] 4] 4]
i3 i3 i3
Reset Value 0|0 ofoO0 1({0|0]0 O[O0 (O
FLASH_ADD FADD
014h
Reset Value 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
018h Reserved
= s
2 o
N HEHEREE
FLASH_OB a Datal Data0 2 |8(3|385] 0 o |
01Ch = Reserved 3 % 212|z(2 g A Ke)
f= [=3
Reset Value 0 l‘l‘l‘l‘l‘l‘l‘l l‘l l‘l‘l‘l‘l‘l lllllllllOO
FLASH_WRP WRPT
020h Reserved
Reset Value l‘l‘l‘l‘l‘lllll‘l‘l l‘lllllllll
FLASH_ECC ECC
024h Reserved
Reset Value 0‘0‘0‘0‘0‘0

2232 FLASH control and status registers

See for abbreviati @nsgecitni one.gi ster descriptions
22321FLASH access control register (FLASH_AC)
Address offset: 0x00

Reset value: 0x0000 0030

43550

NSING Technologies Pte. Ltd.

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



D

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

22323FLASH OPTKEY

Address offset

Reset value:

register (FLASH_OPTKEY)

0x08
OX XXXX XXXX
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OPTKEY([31:16]

w

OPTKEY[15:0]

w

Bit figName Description
31:0 OPTKEY Used to unlock the FLASH_CTRL. OPTW
22324FLASH status register (FLASH_ STS)
Address offset O0x0C
Reset value: 0000 O0O0O0OO
31 16
15 . . . . __8 7 5 4 3 2 1 0
Reserved ECCERR | Reserved EOP |WRPERR| Reserved | PGERR | Reserved | BUSY
I I I I I I re_wl rewl  re_wl re_wl r
Bifti el d{ Name Description
31: 8 Reserved Resenwhedreset value must be maintg
7 ECCERR ECC error
Error reading FLASH, hardware set
Reserved Resenwhedreset val ue must be maint ¢
EOP End oofpetrhaet i on
When the flash operation (progr amn
this to ' 1° and writing 1" clears
Not e: EOP status is set for each s
4 WRPERR Write protection error
When att emptgirmgn tao wri te protected
"1 and writing "1°' clears this st
3 Reserved Resenwnhedreset val ue must be maint ¢
2 PGERR Programming errors
When trying to program to an atddre
hardware sets this to ' 1° Writing
Not e: Bef ore programming, the FLAS
Reserved Resenwhedreset value must be maintg
0 BUSY Busy
This bit indicatespndogarnesas . fThisshdip
start of the flash operation; @®hiws
when an error occurs.
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22325FLASH control register (FLASH_ _CTRL)

Address offset 0x10

Reset value: 0x0000 0080

31 16

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

. — — — — — — — — — — —

Bit figName Desdriiom

31: 14 Reserved Resenwhedreset value must be maintg

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

1: Interrupts are allowed.

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

0: Forbid interruption.
1: Interrupts are allowed.

11 Reserved Resenwhedreset value must be maintg

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

1: Interrupts are all owed.

9 OPTWE Al'l ows option bytes to be written
When thepbogr ammati ¢, mani pul ati on
When the correct key sequence is Ww
bit is set to '1°
Software can clear this bit.

8 Reserved Resenwnhedreset val ue must be maint ¢

7 LOCK Lock
Thits dan only be written as ' 1'. Wh
are | ocked. Hardware clears this b
sequence.

After an unsuccessful unl ock opera
system reset.

6 START Start
An erase operation is triggered wh
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Bit figName Desdriiom

software to ' 1°' and cleared to 'O0'
5 OPTER Erase option bytes

0: Disable option bytes erase mode

1: Enabl e eomtsieo mollyet es
4 OPTPG Program option bytes

0: Di sable option bytes program mo

1: Enable option bytes program mod
3 Reserved Resenvedreset val ue must be maint &
2 ME R Mass erase

0: Di sable mass erase mode;

1: Enable mass erase mode.
1 PER Page erase

0: Di sable mass erase mode;

1: Enable mass erase mode.
0 PG Program

0: Di sable Program mode;

1: Enable Program mode.
Note: Please2.r2ffer4proodgreammiomg and erasing

22326 FLASH addr ess

register

(FLASH_ADD)

Address offset 0x14

Reset value: O0x0000 00O0O

31 16
FADD[31:16]
w

15 0
FADD[15:0]

Bifti el d| Name Description

31:0 FADD FIl ash memory address

Sel ect tthoe padodgrreasts when progr ammi ngd

erasing.

Not e: When the FLASH_ _STS. BUSY bit
22327FLASH option byte register (FLASH_ _OB)
Address offset O0x1C
Reset value: OxO03FF FFFC
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31 30 . . 26 25 . . . . . 18 716
RDPRT2 Reserved Datal Data0
is . . . __10 9 8 7 6 s 4 3 2 L
Data0 Reserved B | nBOOTI [ nBOOTO [nRST_PD| "R¥T |WDG_SW| RDPRTI | OBERR
Bifti el d| Name Description
31 RDPRT2 Read protection | evel L2
0: Read protection L2 is disabled.
1: Read protection L2 is enabl ed.
Note: Thi-esnlbyt is read
30: 26 Reserved Resemnwvedreset value must be maint g
25:18 Datal[ 7: 0] Dat al
Note: Thi-esnlbyt is read
17:10 Dat aO[ 7: 0] Dat a0
Note: Thi-enlbyt is read
9: 8 Reserved Resent\hedreset value must be maint g
7 nSWBOOTO For the usZagleB& wfl ecsq rofesiegeur at
6 nBOOT1 For the usZ.gleBa& awf acsoatfsienn .
5 nBOOTO For the us2gleB& af fecsg ursatei on.
4 nNnRST_PD The Power Down mode is used to res
0 A reset occurs i mmedi at el ymoadfet.e
Even if the system enters the Powe
of entering the Power Down mode.
1 The system does not reset after
Note: Thi-enlbyt is read
3 nNRST_STOP Enter the STPR ntoodnef itgou rraetsieotn t
0: A reset occurs immediately afte
of entering the STOP mode is execu
entering the STOP mode.
1: No reset is generated after the
Noet: Thi s -olmilty.i s read
2 WDG_SW Wat chdog Settings
0: Hardware watchdog.
1: Software watchdog.
Note: Thi-enlbyt is read
1 RDPRT1 Read protection |level L1
0: The L1 I evel of read protection
1: L1 read protection is enabl ed.
Not e:biTthitenlryead
0 OBERR Option byte error
When this bit is' 1 ', the option
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Bifti el d|{ Na me

Description

Note: Thi-enlby.t

s read

22328FLASH write protection register
Address offset 0x20
Reset value: 0x0000 FFFF
31 16
Reserved
15I T T T T T T T T T T T T T I0
WRPT
Bifti el d{ Na me Desdriiom
31:16 Reserved Resenwedreset value must be maint s
15:0 WRPT Write protect
This register contains the write.p
0: Write protection takes effect.
1: Write protection is invalid.
Note: Tdhree erayd. s
22329FLASH ECC register (FLASH_ECC)
Address offset 0x24
Reset value: 0x0000 00O0O
31I T T T T T T T T T T T T T I16
Reserved
15I T T T T T T T I6 5 T T T T IO
Reserved ECC
Bit figName Description
31:6 Reserved Resenwnhedreset val ue must be maint ¢
5:0 ECC After writi nbgi ta FMoarsdh taod dar elsPsg,hteiré 6
val ue.
3 Power control (PWR)
3.1General description
PWR is power management unit to control status
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is to control MCU to enter diffeienerpowés mageenan
RUN, L ISRUENE P, STOP and PD (Power Down) mode. PWR cont

and Flash/ SRAM/ GPI1 O status in different power modes.

311 Power supply

O MCU has an external VDD atppliys Hmbddtedsupptgagehe
supplies. Voltage regulator has two modes, nor mal

VDD: 1.8V~5.5V, which mainly provides power i npu

B

VDDA: 1.8Vv~5.5YV, whi pbripplweral snosForanadéwoagil s, p

characteristics section of the relevant dat a s he

VDDA and VSSA must be connected to VDD and VSS r

O Voltage regul ator operates in several di fferent mo
RUN mode: The voltage regul ator provides power |

., LPRUN mode: The voltage regulator provides power
SLEEP mode: The voltage regul ator provides power

STOP mode: The vol tpaogve rr a quullaotwo rp opweorv i ndoedse and

configured.2 by5%oftware.

PD mode: The voltage regulator is turned off.
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N\

Fi g&#¥Peower supply block diagram

VDDA domain
TS COMP OPAMP
(VDD)VDDA  [XF—
(VSSVSSA [K— ADC
VDD domain
eFlash
GPIOs
vss DK——
E Wakeup Logic CPU
Voltage regulator 8K SRAM
vDD [X %
PORPDR VDD PVD Digital Peripherals

HSE LSE

PORPDR VDDD

HSI LSI PLL

312 Power supply supervisor

3121 Powe on reset (POR) and power down reset (I

Power on reset (POR) and power down r es\t! VoAPBDRbPebk DdDwec

the speci fi ¥ebk Woirmitthev slytsdadgean remains in axtesaeatl st a
cir®kefer to the electrical character-ost andofpfetwed e ¢
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N\

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

A vDD/VDDA

20mVv
hysteresis
______ - - = U
I
I I
I I —
[ Temporization
trsTTEMPO

RESET

3122 Progr anmmalbtleage detector (PVD)

PVD monitors the power supply by comparing the VDD
(PWR_CTRL) . PWR_CTRL.PLS select t hEnathlresRYDd bypf seé
PWR_CTRL. PVDEN.

The PWR_CTRLSTS. PVDO f |l ag Vosi susaebdowvwe/ bhaldow att red wh\eD hve
event is connected internally to EXTI linel6 and pr
i nterru@At PV&gibs eearks Vobheénopshebel ow the PVD Vobriesésl d
above the PVD threshol d, according twkon hexampsled f at hi
can be used to perform emergency shutdown tasks.
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Fi g8&#3PeVD t hreshold diagram
A vbDVDDA
100mV
PVD threshold hysteresis
______________________ N — —
I
I
I
I
I
I
I
I o
I
PVD output T
3.1.3 NRST
NRST is an analog PAD. I n STOP mode, PWR detects NI
regul ator back to nor mal mode.
32Power modes
Overall MCU has fi viePRUoNwe rSLntoEdPe s : STROPN,and PD. Di ff
performance and power consumption. A summary of MCU
Tab3tl®ower modes
Mo d e Condition Ent er Exit
. . Power up, SVY{
CPU runpengpheblhl g Enter LPRUN, SL
RUN wakeup from
configurable. PD mode.
modes.
CPU running at LSI
LPRUINr gother peripherals
software conftsoftware contro
SRAM regul ator in nor ma
deep standby mode.
CPU running at LSI
L P RUNr ¢ .
other peripherals|software confsoftware contro
FLASH .
regul ator in nor ma
58550
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Mo d e Conditi on Ent er Exit

CPU sl eep, a@addf ipeuy wWwri

regulator in nor md )

SLEEP ) CPU returns f{Any interrupts
peripherals power €
can wakeup CPU. WF E

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

Fl ash enter deep g
1 SCB_SCR. SLE

HSE/ HSI / PLL disabl |Any interrupts
STOP ) = 1, no pendi
configuClalbP BGARTR/TL P| . through EXTI, N
) interrupts/ e
COMBpti SRAM/L Al |l r €
retention. All 10[2PWR_CTRL.PD
up, HS I is enabl eq
WF I /| WFE
Vol t age OFdguladt orc |
|1 SCB_SCR. SLE o
most |1 O odi.t put Hi g |WKUPO/ 1/ 2 risin
PD = 1, no pendi
NRST/ PAO O/WKGQAP3 _ WK U| NRST reset.
interrupt/ evg
PR WKUP2 can wake
2 PWR_CTRL. PD
Note:
1. STOP mode, after wakeup, codes can resume and cont
2. CPU running, alll peripherals in VDDD domain disabl e

The running erablfercandimoidaudssofin di fferent power co

tabl e:

Tab32€er i pher al running status

Stop mod Power down

Peripher al Run/ Act{Sl el Low powe Wa k e u Wa k e u

stat capabiStat capabi
Cor-M6 x Y - Y - - - -
FLASH O O 0] 0] - - -
SRAM8 KB Y Y Y Y - - -
POR/ PDR Y Y Y Y Y - -
PVD e} e} o o 0] - -
DMA e} e} o - - - -
USART/ UART O (0] (0] - - - -
LPUART (@) (0] (0] (0] o - -
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| 2 C

SP I

CAN

RTC

Tl MER
LPTI MER
HSE

HSI

LSE

LSI

PLL

| WD G
WWD G

ADC

Te mp e rSetnusroer
OPA
LPCOMP
SysTick ti me
CRC
HDI V/ SQRT
GPI Os

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

@]

@]
@]
@]

@]

ol0o|j|o|jO0|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|0O]|O

ol0o|j|o|jO0|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|0O]|O

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

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

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

321 LPRUN mode

I n LPRUN mode, the system clock source can be confi
PLL is off; all periphermaé¢gulbatcocoopéegaradblien Mbremalb
PWR_CTRL4. LPRUNFLH can be configured to make the FLA
if running on FLASH.

After entering LPRUN mode, the (2el0]camnaetwi ¢camfitder e
3.211 EntllPrRUN mode

Before entering the LPRUN mode, user needs to turn

LPRUN mode through RCC_LSCTRL. LPRUNCLKSEL, and then
camonfigure the FLASH to enter the deep standby mod
write protection before accessing the PWR_CTRL4 regi
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3.2.1.2 ExXLRRUN mode

Software sets PWR _CTRL4. LPRUNEN = DSLooexLSEL®RWNS wmi
clock as needed. After exiting LPRUN mode, FLASH aut

322 SLEEP mode

The CPU stops and all peripheraMB@ corcéu@dsmghopasi gVikec
can rune ampd twaek CPU when an interrupt or event occur

3.22.1 Enter SLEEP mode

Enter SLEEP mo d e by executing WF | (wait for i nte

SCB_SCR. SLEEPDEEP = 0. Depending on the SCB_®0CReSLEE

entry:

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

A SLEBMNEXI T: | f SCB_SCR.SLEEPONEXIT = 1, the system

from dwmest priority | SR.
3.2.2.2 Exit SLEEP mode

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

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

event ocoapreveWakecan be generated in the following
A Enable an interrupt in the peripheral control regi
When MCU wakes up by WFE, the perirpahierNaMIl G nitnetrerrurput
suspend bit (in NVIC interrupt clear suspend regi s
A Configure an external or internal EXTI event mode
peripheral interruptl sNep€@nidnbbeéetr aptd chaenmpelri phepsé
clear suspend register) because the suspend bit c
t he showtpedti mealbecause there is no time spent on

323 STOP mode

STOP mode i s basM0d doene pt hsel e@mr tneoxde combi ned with pe
regul ator operates in |l ow power mode. The output vol
LSE/ LSI can beenaddref.i AUrle dGPtIdD st at es, 8KB SRAM and a
PVD can be used to wake up the CPU. Or other periph
wake up. After waking up, t he WwiSdr @ si tt uhmargls . onkLASH
mode .

3.231 Enter STOP mode
When entering the STOP mcHUEPDEERE efi BB dd PWRoC3I Rt . BDBTE
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If the access to the APB area is in progress, $he ti
compl et ed.

I n STOP mode, the following peripherals are avail abl
A Ilndependent Watchdog (| W0DIG)| okdé mnaduntOinrce wmtaibll ea
A RTC optional: RECcla®CBRICENabl e by

A LPUART/LPTI M/ COMP/ PVD peripheral can wake up.

A I nternal RC oscillator (LSRCRCHOSODRUL BNal : I't can &
A External 32.768kHz crystal osci |l |REOCrLSCBREDBPENEC) o7y
ADC should be disabled when entering STOP mode to av

Note: I f the application neetdsritmg dis@abseop hmocekea,t eir
system clock to HSI and then deassert RCC_CTRL. HSEEI
external clock (external oscillator) is re®ovfewn avthiea
must be enabled to detect any external oscillator f e

3.2.3.2 Exit STOP mode

When an intepreptenor waklkes up STOP mode, the HSI RC

codes resumed from suspendweldatloorc apt@dwenrn nsodnec ei nt hT OP
consumes more startup time. In addition, users can ¢
to shortep themewakeFLASH.

324 PD mode

PD (Power Down) modMO idedmoeside oemwhiComteai achieve | 0\
I n this mode, the CPU, all/l peripherals, voltage regu
supplies are turned off. Except fo#Z.NRST/PAO/PC13/ PA

3241 Ent emoR
When entering the PD mo GEEPDEEPer 1 naed sPWR_GERL SEBS BIEF

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

I f the access tor etshse, APhBe atriemae itso ienntperrogt he STGP mod
compl et ed.

3242 Exi t PD mode

MCU exits PD mode when external reset (NRST pin), ri

wi || be reset after waking up.

Afterngakp from PD mode, code execution i s same as p
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etc.).

33Debug support

By default, if the application puts the MCU in STOP
is | esti.s Thie tMO0 tchoer eColrotseixneg i ts cl ock.

However, by setting some configuration bits in the
when using STOP and PD modes. I f these MH&di swtidrl iott

di sabl ed or turned off .

Note: I n DEBUG PD mode, among the WKUP-upi dancdomnloynat f

331 Low power mode debug support

When debugpowgri motdew ensure that t hreovHQleK tohfe tnheec ecs
for core debugging. Users can debug the MCU in | ow
out put of FCLK in | ow power mode) . For specific op
DBG_CTRa&an&®DDBG_CTRL. SBOHB .i9n Chapter

332 Peri pher al debug support

I n addition to supporting debug in | ow power mode, i
(TI M1, TI M3, TIM6, TIM8, LPTIM, 12C1l, [ 2C2, | WDG, WW
to the descrbptibnebtisthe othbeDBG 4CD®RL register in (

34PWR regi sters

341 PWR register overview

Tab33@ WR regivsiteew over

omel| regser |5 |8|2[&|x]8[8]3[r]8]x[s]a]a]s]a]a|s]a] s a]s]o|e]~[e]o]][]~]]o
0x00 . oL | o
« 5 ANEIE
PWR_CTRL 9 & o823z
| a > 2
Reserved g | Zla|g
O |0 ['4
Reset value 1{ofJoJoJo]oJo[o]o
0x04 Jd1lz|lz|z
O |Ww|L|m ol B |&
g ||| ala |8
PWR_CTRLSTS
- Reserved 2222 Reserved 2|8 é
o
22|22
Reset value 1 0]J]0foO 0|0]|O
0x08 &
p
e
PWR_CTRL2
- Reserved 8 Reserved
2
Reset value 1
0x14 z
PWR_CTRL3 =
- Reserved 1} Reserved
Reset value 0
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omel| regser |5 |8|2[&|5]8[8|3[r]8]a[s]a]a]|s]a]a]z]a] 8| a]s]o|e]r|e]o]][]~]]o
0x20 |
Blz|d| g |33
z|lz|2 Q o|X
PWR_CTRL4 55|32 = @ |2
Reserved x|x|Z 3 e
il T & e
Reset value 0 1 0 0|0
0x24
S
=)
o 3
PWR_CTRL5 Reserved 2 s
z 14
] ['q
1]
Reset value 0|1
0x28 =
g
4
PWR_CTRL6 E 8
Reserved o E,’:
o &
Reset value 0|0
alE|E ala
Elelelz|3l3] 3 FElslElblg alg
DBG_CTRL 21218z |122| = 212l9/2|6 olo|s
0x30 - Reserved S| 3= E I\ 2 = 2= g Reserved n |3
FlEIF|a|g|g| & |F|&|F|E|z2 L
Reset value | 0| olofo]o 0 olo]o oo
342 Power cont PWR CTRe)gi ster (
Address offset: 0x00
Reset Ox®@I00w®: 0200
31 16
T T T T T T T T T T T T T T T
Reserved
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
15 11 10 9 3 5 4 3 2 1 0
T T T T T T T T
Reserved PDR PLS[3:0] PVDEN | bR | eior | PDSTP | Reserved
1 1 1 1 1 1 1 1
™w ™w ™w w w ™w
Bit f[Name Description
31: 10|Reserved Resenwhedreset maalnueaimuesdt be
9 PDR Tune VDDD PDR trigger | evel during STO

0: vDDD PDR trigger at 1.0V
1: VvDDD PDR trigger at 1.2V
Only VDDD POR/PDR can reset this bit.

8:5 PLS[ 3: 0] PVD | evel selection
PVD threshold is controlled below
PWR_CTRL.|Vol t
0000 1.8
0001 2.0
0010 2.2
0011 2.4
0100 2.6
0101 2.8
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Bit Na me Description
0110 3.0
0111 3.2
1000 3.4
1001 3.6
1010 3.8
1011 4.0
1100 4.2
1101 4. 6
1110 4. 8
1111 5.0
4 PVDEN Enabl e of Power voltage detector. Soft
0: PVD disabl ed
1: RWRADbI ed
3 CLRDBGPDF |Cl ear DBG_PD mode fl ag.
Al ways read as 0.
ONo effect.
1: PIWRarCTRLBBGPDF abfitterf I2agSystem cl ock
2 CLRWKUPF Clear wake up fl ag.
Al ways read as 0.
ONo effect.
1Cl| ePaWR_CTRLWKBPHRK | lmigt after 2 System cl
1 PDSTP Enter STOP/PD mode selection
Software wild.| set and clear this bit.
0: Enter STOP mode-swkep @BUeenters dee
1: Enter PD mode -swheepCRtJdenters deep
0 Reserved Resenwhedresemuvtal be maintained.
343 Power control status register (PWR_C
Addr es O xdfdf s et
Reset OX®&00®: 0800
3 . . . . . . . . . . . . . __16
Reserved
ISI . . 12 11 10 9 8 7 . . . . 3 2 1 0
Reserved WP | W2 | WELPL ] WEDPO Reserved PVDO |DBGPDF | WKUPF

Bit

Na me

Description

31:1

Reserved

Resentvhhedreset

val

ue

mu st be maintained

6 2550

NSING Technologies Pte. Ltd.

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



>

"".nSING
nsi.c@m. sg
Bit Na me Description
11 WKUPPOL Wakeup pdlADrYiPAR/ W@k&8up PD mode by wusin
edge. Make sure disable wakeup enabl e
0: Falling edge
1: Ri sing edge
10 WKUP2EN Enabl e PA2_WKUP pin
Software can set and clear this bit.
0: WKUP pin is usle/dOf ohAn gewnental omputripe s
the device from PD mode.
1: WKUP pin is used for wakeup from PD
Note: ThisVDDD P©ORYeBsge&t obnyl y.
9 WKUP1EN Enable PC13_WKUP pin
Software can set and clear this bit.
0: WKUPuged fissr general purpose |/ O. A
the device from PD mode.
1: WKUP pin is used for wakeup from PD
Note: ThisVDDD P©ORYeBsge&t obnyl y.
8 WKUPOEN Enabl e PAO_WKUP pin
Software can bsiett. and cl ear this
0: WKUP pin is used for gener al purpos
the device from PD mode.
1: WKUP pin is used for wakeup from PD
Note: ThisVDDD P©ORYeBsge&t obnyl y.
7: 3 Reserved Resentvhhedreset val ue must be maintained
2 PVDO PVD output.
Hardware will set and clear this bit.
0: VvDD/ VDDA is higher than the PVD thr
1: VvDD/ VDDA is | owersdlhant ¢ dh ewiPtViD R \WR e
1 DBGPDF DBGPD mode status bit.
When entering DBGPD mode, hardware set
Hardware clears this bit when software
Only VDDD POR/PDR can reset this bit.
0: Chip nevermoednet ered DBGPD
1: Chip has entered DBGPD mode
0 WKUPF DBGPD moduep wsatkaet us bi t .
This bit is set by hardware after WKUP
Hardware clears this bit when software
Only VDDD POR/PDR can reset this bit.
0: Nopwakemt occurred
1: A wakeup event was received from th

6 35
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344 Power control register 2 (PWR_CTRLZ2)

Addr es 9 xdf8f set
Reset Ox®&I00®: 0400

31 16
' ' ' ' ' '  Reened ' ' ' ' ' '
15 11 10 9 0
I I Reserved I I Il{\g%?\] I I I I Reselrved I I I I
Bit f|Name Description
31:11|Reserved Resenwhedreset value must be maintained
10 | WDGRSTEN |I ndependent watchdog reset enabl e.
0: I ndependent watchdog cannot gener at
1: I ndependent watchdog can generate r
9:0 Reserved Resenwhedreset value must be maintained

345 Power control register 3 (PWR_CTRL3)

Addr es 9 xdfdf set
Reset OXx®&I00®: 037F

31 16

T T T T T T T T T T T T T T T
Reserved
15 8 7 6 0
Reserved LSIEN Reserved
1 1 1 1 1 1 1 1 1 1 1 1 1
™
Bit {1 Name Description

31: 8| Reserved Resentvhhedreset val ue must be maintained.
7 LSI EN Control PWR to enable LSI.
0: PWR continues requesting LSI c¢clock af

1 PWR st ops crleocuke satfitneg LsS/ist em enter ST(

6:0 Reserved Resentvhhedreset val ue must be maintained.

346 Power control register 4 (PWR_CTRLA4)

Addr es O x®2fof set
Reset OX®I00®: 0020

This register is write protecttehi.s Bred girset eera c hi ts oniu sv
O0x0175_3603 to this register to release the write pr
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31 16
T T T T T T T T T T T T T T T
Reserved
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
15 7 6 5 4 3 2 1 0
' ' ' ' Reserved ' ' ' ' LPRUN | LPRUN | LPRUN Rese'we d STB FLH
STS FLH EN FLH WKUP
T ™ ™w ™w ™w
Bit {Name Description

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

This bitliearsedt byndhar dwar e.

0: System exited LPRUN mode

1: System in LPRUN mode

5 LPRUNFLH |FIl asipolwew control for LPRUN mode.

0: Put FLASH to deep standby after chip

1: Keep FLASH to normal working state af

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

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

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

modes.

0: FLASH back to nor mal mo d e
1: FLASH enters deep standby mode
0 FLHWKUP FLASH f astabwakeup en

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

1: Enabl @pf avhtenwalyest em exuipt st ifrmeo m 5UTsQP

347 Power control register 5 (PWR_CTRL5)

Addr es 9 x®2f4f s et
Reset OX®I00®: 0007

31 16

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

T T T T T T T T T T T T
Reserved MRSS]%IE’[I 0] Reserved
1

™
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Bit Name Description
31: 4/ Reserved Resent\hedreset val ue must be maintained.
3:2 SLPMRSEL VDDD output voltage selection after syst

Before configuring these bits, software

00: Reserved

01: VODLtbput voltage is 1.5V

10Reserved

11: VvDDD output voltage is 1.2V

Only VDDD POR/PDR can reset this bit.
1:0 Reserved Resent\vhedreset val ue must be maintained.
348 Power control register 6 (PWR_CTRL®6)

Addr es 9 x®f8f set

Reset Ox®I00®: 0000

31

Reserved
L

Reserved

T
SLP Reserved

1 1 1 1 1 1 1 1 1 1 1 I\/Il{ElII\I[l():I 1

Bifti ¢ Name Description
31: 4|Reserved|Resennhedreset val ue must be maintained.
3:2 SLPMREN VDDD output voltage selection enabl e

00: After entering STOP mode, VDDD out put

01: Reserved

10: Reserved

11: After ent¢bDDDbgo SITOWPt moadlett age i s contr

Only VvDDD POR/PDR can reset this bit.
1:0 Reserved|Resenvhedreset val ue must be maintained.
349 Debug cont DBIG_Cad@RiLst er (
Addr es 9 x8Bfof set
Reset Ox®@I00®: 0000
Only VDDD ®POR/ P®OBRet this register. Only after connec
this register.
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31 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 v 3 5 i o
A2 L Reeved | MY | pegervea| TIMI [ WWDG | 1WDG ' Reserved | ' »p | stop | sLeer
™w I ™ ™ ™w ™Ww I I I I ™ ™w ™
Bit Na me Description
31: 2| Reserved |[Resennhedreset value must be maintained.
20 TI MBSTP TI M8 stops workingswhem.core enters debu
This bit is set or cleared by software.
0: The counter of TI M8 works normally
1: The counter of TIM8 stops working
19 Reserved |[Resentwhedreset value must be maintained.
18 TI M6STP TI M6 stops working when core enters debu
This biobobrisleared by software.
0: The counter of TI M6 works normally
1: The counter of TIM6 stops working
17 LPTI MSTP |[LPTI M stops working when core enters deb
This bit is set or cleared by software.
0: The counter of LPTIM works normally
1: ddenter of LPTIM stops working
16 I 2C2T1I MOUI 2C2 stops SMBUS ti meout mode when core
This bit is set or cleared by software.
0: Same as nor mal mode operation
1: Frozen the timeout control of SMBUS
15 I 2C1TI MOUI 2C1 stops SMBWBenhi mepbpati modeopped.
This bit is set or cleared by software.
0: Same as nor mal mode operation
1: Frozen the timeout control of SMBUS
14: 1{Reserved |Resenwnhedreset val ue must be maintained.
12 TI M3STP TI M3 stops working when core enters debu
This bit is set or cleared by software.
0: The counter of TI M3 works normally
1: The counter of TIM3 stops working
11 Reserved |[Resentwhedreset value must be maintained.
10 TI M1STP TI M1 stops working when core enters debu
This bidl éasr scetbyrsoftware.
0: The counter of TI M1 works normally
1: The counter of TIM1l stops working
67550
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Bit

Na me

Desc

ription

9

WWDGSTP

WWD G
Thi s
0: T
1: T

stops working when core enters debu
bit is set or cleared by software.
he counter of WWDG works normally

he coundteap o fwaMMDIGN g

| WDGSTP

I WD G
Thi s
o: T
1: T

stops working when core enters debu
bit is set or cleared by software.
he counter of | WDG works normally

he counter of | WDG stops working

Reserved

Rese

twhedreset val ue must be maintained.

P D

Debu
Thi s
0:
soft
1:
cloc
mo d e

g PD mode control
bit is set or cleared by software.
FCLK off, HCLK off) system enters PD
ware point of view, exonimngs®D. mode
FCLK on, HClKso®DBGPYPstmemeendi gi tal g
k is provided by the internal RC osc
by generating a system reset, which

STOP

Debu
Thi s
0:
(inc
s ame
Ther
etc.
1: (
inte
cont
bit

g STOBnmooé .

bit is set or cleared by software.
FCLK off, HCLK off) system enters ST
luding HCLK and FCLK). When exiting
as afterltesets(6iockednbyot he 8MHz

efore, software must reconfigure tdre

FCLK on, HCLK on) system enters DBGS
rnaill IRt @as. When exiting DBGSTOP mod
rol system to enable PLL, externali so
to 0).

SLEEP

Debu
Set

0: (
syst
soft
1: (
t he

g SLEEP mode.

or cleared by software.

FCLKK onnf,f )HCILh SLEEP mode, FCLK is pr
em cl ock, and HCLK is off. Since SLE
ware does not need to reconfigure th
FCLKICaKK on) I n DBGSLEEP mode, bot h H

previously configured system cl ock
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4 Reset and clock control (RCC)
41Reset Contr ol Uni t
N320&@dDupports the following two types of reset:
Power Reset
System Reset
411 Power reset
APower reset occurs in the following circumstances:
. Poweron/ Powerdown reset (POR/PDR reset).
When exiting PD mode.
A power reset sets all Frig@seters to their reset val
The reset source wild/l act on the NRST n and remai
O0x0000_0004. F oTra b6hbdteec tdoert atialbsl ,e .s e e
412 System reset
Except for the following registers, a system reset
A RCCCTHRISEBP
AL RCC_CTRLSTS
A RCC_EN®RLC
A  RCC_LSCTRL. LSEBP
A  PWR_CTRL. STPPLSEN
A  PWR_CTRL. PDR
A  PWR_CTRLS5
A  PWR_CTRLE®
A DBGCTRL
system reset is generated when one of the foll owi

A low level on the NRST pin (external reset)
Window watchdog end of count condition (WWDG reset)
Independent watchdog end ofur condition (IWDG reset)

Software reset (SW reset)
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Low power management reset

MMU protection reset

RAM parity error reset

EMC reset

5

The reset source can be identified by checking the r

4121 Softwatre rese

A software reset can be generQ@QdréftdeObyplsiec ati ingnthet SIS
Control Re gQosrtt8ot e Rleriiecalt oref erence manual for furth

4122 Loywower management reset
Lowower manageme bte mgesnetr ated by using the foll owing

Lowower management reset generated when entering
NRST_PD bit in User Option Bytes. I n this case, wh
the system is reset instead of entering PD mode.

Lowower management reset generated when entering

NRST_STOP bit in User Option Bytes. In this case,

executed, the system is reset instead of entering
The system reset signal provided to the chip is out:
reset pul 26sedfuocrrateacnh orfeset sowrxde r(neaxdt earemsaltn e rtahiea tr ee
whil e the NRST pin is asserted | ow.

The Figure below shows the system reset generation ¢

Fi g#4¥Seystem reset generation

VDD/VDDA
NRST System Reset
|:><—>|::|— D> Filter >
Ly
—<|
=
IWDG reset
WWDG reset
ST
Pulse ———— MMU protectionreset
G(_anerator -« ——————————— SWreset
(min 20us)
EMC reset
RAM parity reset
Low Power
Management reset
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42Cl ock control uni t
Five editf céerock sources can bS¥SQlkWed to drive the syst
A HSI oscillator clock
A HSE oscillator clock
A PLL clock
A LSbscillator clock
A LSEBEscillator clock
The devices have the following two secondary cl ock s
A LsSI 30 skHzdl dmt er mel uR@dca o drive i ndependent

RTC, LPTI MER and LPUART t hr oughwapkreougpr afmr osne | SSTcQF ommo.d
A LSE: 32. 78pekHdzekowr nal crystal can also be wused

programi el e
Each clock source can be turned on or off independer
The frequency of the AHB, APB (APB1 and APB2) d o ma
prescalers. The maxy maufm tah é oAvkaB | ko maiemueMPB1l domai n
Al peripheral clocks are derived from the system cl
A ADC clock is obtained by dividing the AHB/PLL cloc
A LPUART operating cl ocfkolclamwicmgnesifx osnowomee®f whiech

E HSI clock

E HSE Clock

E LSI clock

E LSE clock

E SYSCLK system clock

E APB1 clock (PCLK)
A LPTI MER working clock can come from one of the fol

E HSI clock

E HSE Clock

E LSI clock

E LSE clock

E COMP_OUT

E APB1 clock (PCLK)
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|l ator.

A Flash memory programmitnlge i$Slerdlacmek cl ock i s

RCC provides external <c¢clock for

clock or the Cortex clock (HCLK)

status registers.

Timeclock frequency distribution
E If the APB prescaler is 1, the
E If the APB prescaler iys insott wii,c et hteh et i AnPeR
FCLK is the free ruMOingeel ARMOD MRecitme €l t KeE er ence

72550
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Fi g#42Cl ock Tree
Clock Tree
Legend
HSE = High-speed external clock signal ADCIMSEL
HSI = High-speed internal clock signal HSE —_—
LSE = Low-speed external clock signal ADC IM
LS| = Low-speed internal clock signal Prescaler > ADC_CLK 1M
hsi 1720 132
- FLASH_CLK
to Flash programming
125_CLK
ADC PLL N ADC_PLLCLK
prescaler
[1/211 1256 ADC_HCLK ADC_CLK
ADCPLLPRE$4]
SCLKSwW ADC HCLK
—— prescaler CKMOD(ADC_CTRL3)
LSE U2/ /32
HSIRC s FCLK
8MHz — HCLK CPU
PLLMULFCT HSI — AHB BUS
syscik | | AMB - Theik L8] SysTick
Prescaler
OSCOUT [HHsE os PLLCLK| | 48MHz | |00 /o1
0SC IN 4~20MHZ MAX DMA_CLK/CRC CLK
- HSE
PREDIV
APB1
PLLSRC . LocTon || prescaler 48MHz MAX PCLK1to
”LKSSEE 11/2/4/8/16 APBL1 peripherals
HSE
0SC32 OUT TIM 3/6
- LSE OSC RTC CLK If(APBL Prescaler 1) x1 TIM3/6_CLK
0SC32 IN 32768&Hz| LSE - else 2
APB2
RTCSEL Prescaler 48MHz MAX PCLK2 to
LSIRC LSI i
oKz IWDG_CLK /2141816 APB2 peripherals
TIM 1/8
If(APB2 Prescaler 1) x1
else 2
TIM1/8_CLK
SYSCLK
HSI TIMCLKSEL
HSE
SYSCLK
MCO [} LSl PCLK1
LSE HSI
PLL MCOPRES| > LPUART1_CLK
Prescaler PLLCLK HLSSI?
12/314]...115 LSE
MCO SYSCLK
PCLK1
HSE
Lal > LPTIM_CLK
LSE
COMP_OUT
1. The maxi mum frequency available for the system clock is 4
2. For more details about the internal and externalcstieseki so
the product datasheet
Thiei gpbeed external clock signal (HSE) can be generat
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HSE external crystal/ceramic resonator
HSE user external clock(Input through the PFO pin)

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

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

Fi g#43HSE cl ock source

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

4221 External c¢clock source (HSE bypass)

I n this mode,sanr extmuatalbel peckvi ded. I'ts frequency
mode by setting the RCC_CTRL. HSEBP and RCC_CTRL. HSEE
(square wave, sine wave or tribangloemmnewatedwittoh t i@ % O®b

OSC_OUT pin musz) beSdéd3vat i ng ( Hi
4222 External crystal/ceramic resonator (HSE cr

The O8MHae Bxternal oscillator has the advantage of pr
associated hardware canfgidgwer Bobromore dbabawnl s n [Bleea s
characteristics section of the datasheet.

The RCC_CTRL. HSERDF bi t -sipnedeidc aet xetse rwhaelt hoesrc itlhlea thoirg hi s
clock is not r eleeasbeyd hwarrtdinlartehi sAnbiitnties rupt camptbe
Register (RCC_CLKINT).

HSE clock can be switched on and off by setting the

I f the user needs to change t he peeamftiiguwmr,atiitor hoful RICG
enabling RCC_CTRL. HSEEN.

423 HSI cl ock

The HSI (High Speed Internal) clock signal is gener e
as the system clock or PLL iidrepwt .clToltk HIIUrRE@ owvd dihlolue
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al so has a shorter startup time than the HSE crysta
calibration.

RC oscillator frequencies can vainwgfpomcenss whrpat oc
HSI c¢clock frequency of the chip has been calibrated
I f the user application is subject to voltagd |lart otrem

The HSI frequency can be trimmed by using the RCC_CI

The RCC_CTRL.HSI RDF bit flag indicates if the HSI R C
not released until this bdwitchescdtobyamarafwlarwesi it

I f the HSE crystal oscillator fails, thMe ZHSRIclkl|Dekurc
system (CLKSS).

424 PLL cl ock

The internal PLL can be used to multiply dfheFiHiSdr eRC
44, eThsettings of the PLL (select HSI or HSE as the
and the postscaler) must be completed before it is
chged. The PLL can be configured using control bits

When switching the input c¢clock source of the PLL, th
new clock source (throsgér thiet cRGCKCEGNPLIERAEY i on r e

I f the PLL interrupt is enabled in the clock iinterr.
ready.

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

The system frequency is derived from the PLL VCO fr
needs to be configured correctly to avoid SYSCLK exc

I n addition, users caPiLLABIRs obypads guhdi RICICI €T gaodndy
multiplication function.

Fi g#&44PeLL cl ock configuration

HSI /N M
Fin Four SYSCLK
PLLPRE [— PLLMUL PLLOUTDIV [—
HS
PLLBP
73550

NSING Technologies Pte. Ltd.

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



Q)
v NSING
"' nsi.e@®@m. sg

425 LSE <c¢cl ock

The Low Speed External clock signal (LSE) can be ger
LSE crymitcalr/eseamat or
LSE external clock(bypass)

4251 LSE crystal <c¢clock source

The LSE crystal -dpeead 3e2x.t7e6r8n akd Hzc rlycsw a l Or -pmevrea miacn dr
accurate cl otkmsesoutoekfor obehkr timing functions.

The LSKE ccaalnocbhe turned on and off by setting the RCC_

The RCC_LSCTRL.LSERD bit flag indicates if the LSE
released until this bit i s set by imar dwarCd.ocAkn linntee
(RCC_CLKINT) .

4252 LSE external cl ock source

In this mode, an external clock source with a freque
by setRCO gL SOGOESEBP RCWhe® CTRSIEEN di.s althlee )e xitietrsnal ¢l oc
Sine or Triangle) with 50% duty cycle must be connec
left flZating (Hi

426 L SI cl ock

The LSI RC can provide clock the | WRBGcaynd sAWW oiun SBTO®K
refer to the electrical characteristics section of t

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

The RCC_CTRLSTS.LSIRD bit flag Anhdstcatesp) fthadsesclL&ek
bit is set by hardware. An interrupt c&CChbhE€LEENEr at e

427 System clock (SYSCLK) selection

After the system reset, styhset eth8Ic |loosccki.l |Vdhteonr ai sc hsoecl ke cst
clock directly or indirectly through PLL, it is not
A switch from one clock source to another occulrs onl
| oc kihde)n. t he selected clock source is not readgckthe
source is ready.

RCC_CFG. S[CL&E®BR used to select the system clock sourc
i ndi cate wheiacdhy,c lamak RICEC_CFG i ndicates which c¢cl ock i

428 Cl ock security system (CLKSS)

Clock security system can be activated by software
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clock detector airg upnakll ey aofft ethet HSEstosci |l |l ator, anc
If the HSE clock fails, the HSE oscillator willo be
the break input of the advanced timers (TI M1 and TI N
generated,ofht Waweé ngotdéeesute rescue operations. The

Maskable I nter rQoptftMOxi nterrupt of the
Once the CSS is activated and the HSE clock fails,

generated. The NMI wi || be executed continuously wun
necessary to clear the CSS interrupt by setting the
I f the HSE oscilllayouséd dsrebeéel gystemndioektpumndir e
clock, and the PLL clock is used as the systemdcl ock
HSI oscillator and the doms.abllfi ngSBfcltdhek eixdievipdid d HSIE
clock then upon HSE c¢clock failure, the PLL wildl be t

429 RTC ¢l ock

By programming RCC_LSCTRL. RTCSEL[1:0] bits, the RTCC
LSI clocks.

4210Wat chdol oc k

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

4211L PUART <cl ock

I n nor mal whekiLPYy ARDde)] otk supports six clock sourc
LPUART _PCLK. Since HSI, HSE, SYSCLK and PCLK wildl b
switch the LPUART clock to LSI or LSE before enterin

4212L PTI ME kc | o

I n nor mal wor ki ng mode, the LPTIME <c¢clock supports

COMP_OUT. Since HSI , HSE and PCLK wil!l be turned o

LPTI MER c¢clock to LSI, LSEowr pOWwMP_ OWThebefore enterin

When HSI , HSE, LSI , LSE, and PCLK1 are switched betv

turned on to switch without glitches.

When switching from HSI, HSE, LSI , LSE, P@E K1 to CON

1. Make sure the clock is on before switching

2. Set COMP_CTRL. EN = 0, make sure COMP off

3. Set RCC_APB1PCLKEN.LPTIMEN = 1, turn on LPTIM

4, Set RCC_CFG2.LPTI MSEL = 5, select COMP_OUT as <cloc
77550
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5. Set COMP_CTRL.EN = 1, turn on COMP

4213Cl ock output ( MCO)

The minctrroocl | er c¢cl ock output (MCO) capability all ows

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

A sSyscLK

A HSI

A HSE

A LsI

A LSE

A PLL clock division

The selection is controlled by RCC_CFG. MCO[2:0] ©bit

43RCQC egi sters

431 RCC regvsterew

Tabdtl& CC r eogviesrtveire w

ome|  regser  |sg(2[e|5]e|as] o | & [a]a|a|a|s]|e[ 2| = |2]]=]g]o ]|~ o |2 |+ ]o]~]-]°
z z
T i LL L
z o wla 5|2 z
SlE| 58] & |4|8|2]8 o |E[E]5
RCC_CTRL 121 3 | 2 S |o|uWlu|w HSITRIM[4:0] Slxl5
000h Reserved zle| 2 o 2 il o R Reserved olz|T
o 4 © 2
x x
Reset Value 01]0 1 0 oJjojojo 1 I 0 IO |O 0 111
Q 4
MCORES MCO o | PLLOUTDIV | PLLPRE | PLLMULFCT APB2PRES| APB1PRES AHBPRES @ | sCLKSW
RCC_CFG '} SCLKSTS2 X
- : 2: 1: 1: : 2: 2: : 3 2:
004h [3:0] [2:0] z [1:0] [1:0] [3:0] [2:0] [2:0] [3:0] o [2:0]
Reset Value 0|0|1|0 0|0|0 0 0 0 0 0OJ]ojojolo 0 0 ojojojJojo|o 0 ojojojojojo
o o |X|x|x 0 & z
4 el S35 5]5 e |zIZ|G|ElE]|z | [T TR T TR TR TR
) olo|Q|olel|o r |gjwl=|WiElwlsn a|glalalala
) B lz|alalalalagl Bl & |5l2]|12]la]l2|alal B)|C x |2
RCC_CLKINT a e [z (2]2]|2]la] ¢|u |w[2]|z|2|=|E]2] &8 |5|E|z|E|z
008h Reserved X g | g w Z | HE AR AT E R R A B EEEE
al| <& 7] ol 1 o
A NEEEEEFIHE - g
Reset Value 0 0 0O |J]ojojolo 0 oJjojojojJofjo}]o ojojojojojo
=
I =
2 slz1515] |z ARG
Pl ol ol (= ol ol (= < xle|x|glx
RCC_APB2PRST o g g > J > & 8 E & 2 o
00Ch Reserved SIEIE| 2 G1%5] 8|S |Reserved o |O|C| 8 L
=) @ 4 el
Reset Value 0 0|0 0o|o0 0 ojojo 0
= =
by ol = =
- |2 o |G 44 & olglel.]G
5 i r | i~ 5 © ol LR
RCC_APB1PRST g 4 S | g |k g a il B = gz
010h 3 E Reserved & | & |Reserved 2 | & 3 3 Reserved Ywls £lg =4 I}
] o ] = ) i} )
114 | | 1> 114 |l |
Reset Value 0 0 0 ojlo 0 0]0]O 0
Z o °
zZ 4
g dHEHHEEE
014h| RCC_AHBPCLKEN Reserved o Reserved |=| Q | S |E[E[2]| 8]
8] [a) alalelxz|elz
< | © 2z |2|n|x|O
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s 4g
Reset Value 0 oJo0||o0]1 1 0
=
w z|z z zlz|z
il il I Bt b R K wla|dE] |
RCC_APB2PCLKEN S N = R I S e glE|s|2|e
018h Reserved § Elr|8|lo|o] 8|12 |Reserved 2O |0 8| <
@ @ |— &
Reset Value 0 ojl|o oo 0 ojojo 0
4 P
z|=z & i}
= z z |z w | g = z|z|z|%|=z
wl = |u w | i~ olz|2|a alulel|o|E]sg
RCC_APBIPCLKEN | € (& 8 |2 <l olsl&]|z il N e N A
01Ch (e] 2 |2 Reserved o S | Reserved 2 <</() Reserved § 21= 8 Reserved B |E o E =N
o} rfl o o| QO 4]
x x|O o i3
Reset Value 0 0 0 0 oo 0 ole oJojojojo
-
@
= o
|5z Llolzlalz
RCC_LSCTRL o5 6 RL‘?S]EL o ; |
020h Reserved z Elx ' N = el B B
o
-
Reset Value ojojo|o ojojJojoj1]1
o L [a .y
= =N = TR A T w
o b 4 1) 0
RCC_CTRLSTS al3lz|c|e| & =gz
024h Reserved ole|813 <N R kel R A P
s|= g & g ||| |S |z
w|Ww|Ed -
Reset Value 0 ojojotlo oJ1]1]0]0]}oO
= - 0
1) @
4 glg |k
RCC_AHBPRST o > 2 g
028h Reserved 2 Reserved |2 % 2 Reserved
| I Ol
Reset Value 0 0 0
—
x @
d LPUARTSEL | B LPTIMSEL ADC1MPRES = ADCPLLPRES ADCHPRES
RCCCFGZ |3 [2:0] e [2:0] [4:0] ol s [4:0] [3:0]
02Ch = | Reserved 2 Reserved al g
4] =d B
i3 @
Reset Value 0 0 | 0 | 0 0 0 0 0 0 111111}0 oJjojJo ojojojojojo
MmIN|H]O o N — o o N - =N FoN KN BN Ke)
Sl e lalalelelelel o | & |alelElslElslole |o|E||nl|z|D
RCC_EMCCTRL 3 - A - R 2 A 2 I B = =0 =1 =0 = N S e e R 1
[Sa)y ialy gy aa) 1 — I |
030h Reserved o} o |lo|lo|B|8|8|6| o | o |oc|lolo|ololo|3|3|3|5|olo]lolo
Reset Value 0 0 0 0 oJjojojo 0 0 ojojojojofjojoy|o ojojojojojo

432 Clock control regi ster (RCC_CTRL)
Addroefsfiss @tx 00
Reset OxX®108®: 0083
31 26 25 24 23 22 21 20 19 18 17 16
Reserved PLLRDF | PLLEN |PELOUT| prppp Reserved CLKSSEN| HSEBP |HSERDF | HSEEN
T ™ ™w ™ ™ ™w T ™w
15 8 7 3 2 1 0
Reserved HSITRIM[4:0] Reserved | HSIRDF | HSIEN
™ T ™
Bit field |Name Description
31:26 Reserve(Resenwvhed,reset value must be maintai
25 PLLRDF PLL clock ready fl ag
Set by hardware once PLL is ready.
0: PLL is not ready
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Bit field|Name Description
1: PLL is ready
24 PLLEN PLL enabl e
Set and cleared by software. When e
cleared by hardware. THLlls ibsi tu sceadn naosi
clock.
0: Di sabl e PLL
1: Enabl e PLL
23 PLLOUTENPLL clock output enable bit.
0: PLL clock output is disabled
1: PLL clock output is enabl ed
22 PLLBP PLL bypass mode
O:ouE  FM/ N (PLL VCO frequency)
1:0uF R bypapuwst )out
21: 20 ReserveqReserved, the reset value must be m
19 CLKSSEN|Cl ock security system enabl e
Set and cleared by software.
0: Disable the clock detector
1: Enable the clock detector if the
18 HSEBP Exter napedd ghl ock bypass enabl e
Set and cleared by software. This b
di sabl ed.
0: Di sable the bypass function of H
1: Enable the bypass function of HS
17 HSERDF Exterhapeddgcl ock ready fl ag
Set by hardware once HSE is ready. ]
HSEEN bit is cleared.
0: HSE is not ready
1: HSE is ready
16 HSEEN Externapedd ghl ock enabl e
Set and cleared by 4FRUMNaISEaOPWbhen P®
cleared by hardware. This bit canno
cl ock.
0: Di sable HSE oscillator
1: Enabl e HSE oscillator
15: 8 ReserveqReserved, the reset val ue must be m
7:3 HSI TRI M| I nt eirgdlapleend cl ock correction value
written by software, used to cal i brr.
Fine adjustment: currehtargatutreqym
0.33%) integer;
The default valwan ilke 16dj mantded hteo HESN
application to obtain higher accura
2 Reserve(Reserved, the reset value must be m
80550
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Bit field |Name Description
1 HSI RDF I nt er rsaple ehdi gchh ock ready fl ag
Set by hardware once HSI isistahkels
8 MHz oscillator c¢clock cycles to go
0 HSI EN I nt er rsaple ehdi gchh ock enabl e
Set and cleared by software. This b
system clock. When returning from L
occurs, set by hardware to enabl e th
0: Di sabl e HSI oscillator
1: Enabl e HSI oscillator
433 Clock configuration register (RCC_CI
Ad d roefsfiss @tx 0 4
Reset value: 0x2000 00O0O
31 28 27 25 24 23 22 21 20 19 16
I MCOPl;ES[B:O] I IMCO[Z:O]I PLLSRC PLLOUTIDIV[I:O] PLLPl;E[l:O] IPLLMULIFCT[S:O]I
15|14m13| _u % r;« 7rTV . r:V4 3 2rTV 0
SCLKSTS[2:1] APB2PRES[2:0] APBIPRES[2:0] AHBPRES[3:0] SCITE]STS SCLKSW[2:0]
: T T R r T
Bifti el d | Name Description
31:28 MCOPRES][ 3:| MCO prescaler
Set and cleared by software.
0010: PLL clock divided by 2
0011: PLL clock divided by 3
0100: PLL clock divided by 4
0101: PLL clock divided by 5
0110: PLL clock divided by 6
0111: PLL clock divided by 7
1000: PLL clock divided by 8
1001: PLlLvicdleodc kb yd 9
1010: PLL clock divided by 10
1011: PLL clock divided by 11
1100: PLL clock divided by 12
1101: PLL clock divided by 13
1110: PLL clock divided by 14
1111: PLL clock divided by 15
Ot her values: not all owed
27:25 MCO[ 2: 0] Mi cr ococenltorcokl loewt put sel ecti on
Set and cleared by software.
000: no cl ock
81550
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Bifti el d | Name Description
001: LSI clock
010: LSE clock
011: System clock (SYSCLK)
100: HSI c¢clock
101: HSE cl ock
110: Clock after PLL frequency divi
Note: This clock output mBMgObel bckn
switching. When the system clock is
clock frequency must not exceed the
frequency of the 1/ O port, see the
24 PLLSRC PLL clock source
Set or cleared by software, this bi
0: HSI c¢clock is used as PLL input c
1: HSE clock is used as PLL input c
23:22 PLLOUTDI V[|The PLL outputs the clock division
Set and cdefarwarme.ough
00: no frequency division
01: divided by 2
10: divided by 3
11: divided by 4
21: 20 PLLPRE[1: O PLL prescaler
4 MHz =N == 20MHz
This bit can only be written when t
00: PLL input clock divided by 1
01: PLL input2clock divided by
10: PLL input clock divided by 3
11: PLL input clock divided by
19:16 PLLMULFCT[|PLL multiplication factor.
Set and clear through software. Thi
Four= 'R M [/ N
The actual PLL Mewgalstersivalluée Be 3t h
0: M = 3
1: M = 4
2: M = 5
15: M = 18
15: 14 SCLKSTS2[ 1 Use with SCLKSTS bit
13:11 APB2PRES[ 2 APB fipeeted (APB2) prescaler
Set and cleared by software to(f€hkK
Make sure that PCLK2 does not excee
0XxX: HCLK not divided
100: HCLK divided by 2
82550

NSING Technologies Pte. Ltd.

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



ay,
"'; NSING

nsi.e@®@m. sg

Bifti el d | Name Description
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 cl earceochfhy ugcf ttvheer editvd si on
(PCLK1) . Make sure that PCLK1 does
0XxX: HCLK not divided
100: HCLK divided by 2
101: HCLK divided by 4
110: HCLK divided by 8
111: HCLK divided by 16

7: 4 AHBPRES[ 3:|AHB prescaler
Set cadrecdhred by software to configure
(HCLK) .
Oxxx: SYSCLK not divided
1009Y.SCLK divided by 2
1008l:SCLK divided by 4
101:SCLK divided by 8
1011: SYSCLK divided by 16
1100: SYSCLK divided by 64
110Sl:SCLK diyvildedd
1119¥.SCLK divided by 256
1111:SYSCLK divided by 512

3 SCLKSTS System clock switch statfushOjused to
Set and cleared by hardware to indi
000: HSI osciltchbok used as system
001: HSE oscill ator used as system
010: PLL used as system clock
011: LSE used as system clock
100: LSI used as system clock

2:0 SCLKSW[ 2: 0 System clock switch
Set and cleared by software to sele
Set by hfacdwearldSIit osel ecti on when exi
the HSE oscillator fails and CLKSSE
000: HSI selected as the system cl o
001: HSE selected as the system cl o
010: PLL selected as the system clo
011: LSE selectedkas the system
100: LSI selected as the system cl o
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434 Cl ock interrupt register (RCC_CLKI N
Add roefsfiss @tx 0 8
Reset value: 0x0000 00O0O
31 . . . . . . I24 23 22 21 20 19 18 17 16
LR resrea| g T Pigrormgnon st T eaor [ e
15 14 13 12 11 10 9 8 b 6 5 3 5 5 i 0
Reserved | RAME | RAMC | PEERD! | HSERDI| HSIRDL | LSERDI | LSIRDI | ¢ k5517 | Reserved [RAMCPIF| PLLRDIF [HSERDIF | HSIRDIF | LSERDIF | LSIRDIF
rw rw rw rw w rw rw r r r r r r r
Bit fielName Description
31: 24 Reserved Reserved, the reset value must be m
3 CLKSSICLR [Clock security system interrupt cle
Set by the software to clear the CL
0: No effect
1: Clear the CLKSSIF flag
22 Reserved Reserved, the reset value must be m
21 PERRCLR PERRCLR: Clears PERR interrupts.
This bit siod tavetr eby ot cd ear PERRF.
0: No i mpact.
1: PERRF cl eared
20 PLLRDICLR |PLL ready interrupt clear
Set by the software to clear the PL
0: No effect
1: Clear the PLLRDIF fl ag
19 HSERDI CLR |HSE ready interrupt cl ear
Set by the software to clear the HS
0: Not wused
1: Clear HSERDIF fl ag
18 HSI RDI CLR |HSI ready interrupt cl ear
Set by the software to clear the HS
0: Not wused
1: Clear the HSIRDIF flag
17 LSERDICLR |[LSE ready interrupt cl ear
Sett by software to clear the LSERDI H
0: Not wused
1: Clear LSERDIF flag
16 LSI RDI CLR |LSI ready interrupt clear
Set by software to clear the LSI RDI
0: Not wused
1: Clear the LSIRDIF flag
84550
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Bit fielName Description
15 Reserved Reserved, t he meisrettaivmmd du.e mu st be
14 RAMCERRRST RAMC parity error reset enabled
1: RAMC generates a reset when it d
0: The reset is not generated when
13 RAMCERRI ENEnabl e RAMC parity error interrupt
1: I nterruptectwwhen RAMCtgeerror
0: No interrupt is generated when R
12 PLLRDI EN PLL ready interrupt enabl e
Set and cleared by software to enab
0: Di sable PLL ready interrupt
1: Enable PLL ready interrupt
11 HSERDI EN HSE ready interrupt enabl e
Set and cleared by software to enab
0: Disable HSE ready interrupt
1: Enable HSE Ready Interrupt
10 HSI RDI EN HSI ready interrupt enabl e
Set and cl eared by ssadfltewarSel troe aednya b
0: Disable HSI ready interrupt
1: Enable HSI ready interrupt
9 LSERDI EN LSE ready interrupt enabl e
Set and cleared by software to enab
0: Di sable LSE ready interrupt
1: Enabl e USFptready inter
8 LSI RDI EN LSI ready interrupt enabl e
Set and cleared by software to enab
0: Di sabl e LSI ready interrupt
1: Enable LSI ready interrupt
7 CLKSSI F Clock security system interrupt fl a
Set by ar dwaire dvihteenc taed aiin utrtee ext g
0: No clock security system interru
1: Clock security system interrupt
6 Reserved Reserved, the reset val ue must be m
5 RAMCPI F RAMC patetyupt status. Set by hardw
1: RAMC parity error occurs
0: No RAMC parity error occurs
4 PLLRDI F PLL ready interrupt fl ag
This bit is set by hardware when PL
This bitbhyi ssodfltevaarreed by setting the P
0: No clock ready interrupt caused
1: Clock ready interrupt caused by
3 HSERDI F HSE ready interrupt fl ag
Set by hardware when HSERDIEN is se
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Bit fielName Description
This bithyi ssodltewearreed by setting the H
0: No clock ready interrupt caused
1: Clock ready interrupt caused by
2 HSI RDI F HSI ready interrupt fl ag
Set by hardware when HSI RDIEN is se
Thi ss bdltedred by software by setting
0: No clock ready interrupt caused
1: Clock ready interrupt caused by
1 LSERDI F LSE ready interrupt fl ag
Set by hardware when LSERDIEN is se
This bit is cleared by the software
0: No clock ready interrupt caused
1: Clock ready interrupt caused by
0 LSI RDI F LSI ready interrupt fl ag
Set by the hardware wh&h ¢tSORDI EN i ¢
This bit is cleared by software by
0: No clock ready interrupt caused
1: Clock ready interrupt caused by
435 APB2 peripheral reset register (RCC.
Ad droefsfiss @tx 0 ¢
Reset value: O0x0000 O00O0O
31 16
' ' ' ' ' '  Rewned ' ' ' ' ' '
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved | VST | TIMSRST|TIMIRST| Reserved | SPI2RST | SPIIRST | Reserved |IOPFRST Reserved IOPCRST [IOPBRST|IOPARST| Reserved | AFIORST
™w ™ ™w ™ ™w ™w I ™w ™ ™w ™
Bit fielName Description
31:15 Reserved Reserved, the reset val ue must be m
14 USART1RST |[USART1 reset
Set and cleared by software.
0: Clear reset
1: Reset USARTI1
13 TI MBRST TI M8 reset
Set and cleared by software.
0: Clear reset
1: Reset TI M8
12 TI M1RST TI M1 reset
Set and cleared by software.
88550
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Bit fielName Description

OCl ear reset

1 Resets TI M1
11 Reserved Reserved, the reset val ue must be m
10 SPI 2RST SPI 2 reset
Set and cleared by software.
0 Clear reset
1 Reset SPI 2
9 SPI 1RST SPI'l reset
Set and cleared by software.
0 Clear reset
1 Reset SPI1
8 Reserved Reserved, the reset value must be m
7 | OPFRST GPI1 O port F reset
Set and cleared by software.
0 Clear reset
1: Reset GPI O port F
6:5 Reserved Reser vreelsett hwal ue must be maintained
| OPCRST GPl1 O port C reset
Set and cleared by software.
0: Clear reset
1: Reset GPI O port C
3 | OPBRST GPI O port B reset
Set and cleared by software.
0: Clear reset
1: Reset GPI O port B
2 I OPARST GPI O port A reset

Seand cl eared by software.
0: Clear reset
1: Reset GPI O port A

1 Reserved Reserved, the reset value must be m
0 AFI ORST Al ternate function | O reset

Set and cleared by software.
0: Clear reset
1: Reset alternate function | O

436 APB1l peri phegiadt eresEeERCC_APB1PRST)

Addroefsfiss @tx 1 0
Reset val ue: 0Ox0000 0O0OO0O
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31 29 28 27 23 22 21 20 19 18 17 16
Reserved | PWRRST I Reserved I I2C2RST | 12CIRST Reserved LPUSART | USART2 | Reserved
15 1 11 10 s 5 4 3 B T 0
" Reseved RS I Reserved I BEEPRST| TIM6RSTL.PTIMRST Reserved [ TIM3RST)| Reserved
I I I ™w I I I I ™ ™ ™w ™
Bit fielName Description
31:29 Reserved Reserved, the reset value must be m
28 PWRRST Power interface reset
Set and cleared by software.
0: Clear reset
1: Reseti nther fpaoovee r
7:23 Reserved Reserved, the reset value must be m
2 I 2C2RST 1 2C2 reset
Set and cleared by software.
0: Clear reset
1: Reset | 2C2
21 I 2C1RST I 2C1 reset
Set and cleared by software.
0: Clear reset
1: Reset I 2C1
20: 19 Reserved Reserved, the reset val ue must be m
18 LPUARTRST |[LPUART reset
Set and cleared by software.
0: Clear reset
1: Reset LPUART
17 USART2RST |[USART2 reset
Set and cleared by software.
0: Clear reset
1: Reset USART2
16:12 Reserved Reservedvalthe mesttbe maintained
11 WWDGRST Wi ndow watchdog reset
Set and cleared by software.
0: Clear reset
1: Reset window watchdog
10: 6 Reserved Reserved, the reset value must be m
5 BEEPRST BEEPER reset
Set and cleared by software.
0: Clear reset
1: Reset BEEPER
88550
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Bit fielName Description
4 Tl M6RST .
4361 TI M6 ti mer reset
Set and cleared by software.
0: Clear reset
1: Reset TI M6 ti mer
3 LPTI MRST LPTI MR ti mer reset
Set and cleared by software.
0: Clear reset
1: Reset LPTI M
2 Reserved Reserved, the reset value must be m
1 TI M3RST TI M3 timer reset
Set and cleared by software.
0: Clear reset
1: Reset TI M3 ti mer
0 Reserved Reserved, the reset value must be m
437 AHB peripheral c¢clock enable registeil
Addroefsfiss @tx 1 4
Reset val ue: 0O0x0000 0014
31 16
Reserved
15 13 12 11 8 7 6 5 4 3 2 1 0
Reserved ADCEN Reserved HDIVEN | CRCEN [HSQRTEN| FLITFEN | Reserved |SRAMEN| Reserved | DMAEN
™w ™w ™ ™w ™w ™w ™w
Bifti el d | Name Description
31:13 Reserved Reserved, the reset val ue must be m
12 ADCEN ADC cl ock enabl e
Set and cleared by software.
0: Di sabl e ADC <cl ock
1: Enabl e ADC <cl ock
11: 8 Reserved Reserved, the reset val ue must be m
7 HDI VEN HDI&I ock enabl e
Set and cleared by software.
0: Di sHDI &l ot chke
1: EnatbD eVl tolt & .
6 CRCEN CRC clock enabl e
Set and cleared by software.
0: Di sabl e CRC clock
1: Enabl e CRC clock
89550
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Bifti el d | Name Description
5 HSQRTEN HSQRT ock enabl e
Set and cleared by software.
O0Di s HIBIQRET oc k
1: ERSORE ock
4 FLI TFEN Fl ash interface clock enabl e
Set and cleared by software.
0: Di sable the flash interface cloc
1: Enable the flash interface clock
3 Reserved Reserved, the reset value must be m
2 SRAMEN SRAM clock enabl e
Set and cleared by software.
0: SRAM clock disabled in sleep mod
1: SRAM clock enabled in sleep mode
1 Reserved Reserved, the reset value must be m
0 DMAEN DMA clock enabl e
Set and cleared by software.
0: Disable DMA clock
1: Enable DMA cl ock
438 APB2 peripheral clock enabl e regi st
Addroefsfiss @tx 1 8
Reset value: 0x0000 O00O0O
31 16
15 14 13 12 11 10 9 8 7 6 . 5 4 3 2 1 0
Reserved | USERT! | TIMSEN | TIMIEN | Reserved | SPI2EN | SPIIEN | Reserved | IOPFEN Reserved IOPCEN | IOPBEN | IOPAEN | Reserved | AFIOEN
™w ™ ™w ™w ™w ™w I ™w ™ ™w ™
Bit fielName Description
31:15 Reserved Reserved, the reset val ue must be m
14 USARTI1EN USART1 clock enabl e
Set cadrared by software.
0: Di sable USART1 cl ock
1: Enabl e USART1 clock
13 TI MBEN TI M8 Clock Enabl e
Set and cleared by software.
0: Disable TI M8 clock
1: Enable TI M8 clock
12 TI M1EN TI M1 clock enabl e
Set and cleared by software.
90550
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Bit fielName Description

0: Di sable TI M1 clock

l1Enable TI M1 clock
11 Reserved Reserved, the reset val ue must be m
10 SPI 2EN SPI 2 clock enabl e

Set and cleared by software.

0: Di sable SPI 2 clock

1: Enable SPI 2 clock
9 SPI 1EN SPI'1l clock enabl e

Set and cleared by software.

0: Disable SPI1 clock

1: Enable SPI1 clock
8 Reserved Reserved, the reset value must be m
7 Il OPFEN GPI O port F clock enabl e

Set and cleared by software.

0: Disable the clock of GPI O port F

1: Enable the clock of GPI O port F
6:5 Reserved Reserved, thetrbsemaval aenmd.

Il OPCEN GPI O port C clock enabl e

Set and cleared by software.

0: Disable the clock of GPI O port C

1: Enable the clock of GPI O port C
3 | OPBEN GP1 O port B clock enabl e

Set and cleared by software.

0: Di sable the c¢clock of GPI O port B

l1Enable the clock of GPI O port B
2 I OPAEN GPI1 O port A clock enabl e

Set and cleared by software.

0: Di sable the c¢clock of GPI O port A

1: Enable the clock of GPI O port A
1 Reserved Reserved, the reset value must be m
0 AFIl OEN Al t er natleO fculnocctki oennab | e

Set and cleared by software.

0: Disable the alternate function |

1: Enable the alternate function 1O
439 APB1 peripheral <c¢clock enabl e
Addroefsfiss dtx 1 ¢
Reset value: 0x0000 00O0O
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31 30 . 29 28 27 . . . 23 22 21 20 . 19 18 17 16
OPAMP Reserved PWREN Reserved I2C2EN | I2CIEN Reserved LPUART | USART2 | Reserved
is . . . 1 11 10 9 8 1 s 5 4 3 B T 0
Reserved WAWDG | Reserved | GOMP - |comPEN Reserved BEEPEN | TIMGEN | FPTIM | EPTIM | TIVBEN | Reserved
I I I ™w ™ ™w I ™ ™ ™w ™ ™

Bit fielName Description
31 OPAMPEN OPAMP cl ock enabl e

Set and cleared by software.

0: Di sabl e OPAMP <cl ock

1: Enable OPAMP cl ock
30: 29 Reserved Reserved, the reset value must be m
28 PWREN Power interface clock enabl e

Set and cleared by software.

0: Ditsheblpower interface clock

1: Enable the power interface clock
27:23 Reserved Reserved, the reset value must be m
22 Il 2C2EN I 2C2 clock enabl e

Set and cleared by software.

0: Disable 12C2 clock

1: Enable 1 2C2 clock
21 I 2C1EN | 2C1 clock enabl e

Set and cleared by software.

0: Di sable 12C1 clock

1: Enable 1 2C1 clock
20: 19 Reserved Reserved, the reset val ue must be m
18 LPUARTEN LPUART clock enabl e

Set and cleared by software.

0: Di sabl e LPUART cl ock

1: Enabl e LPUART cl ock
17 USARTZ2EN USART2 clock enabl e

Set and cleared by software.

0: Di sabl e USART2 <cl ock

1: Enabl e USART2 <cl ock
16: 12 Reserved Reserved, the reset val ue must be m
11 WWD GE N Window watchdog clock enabl e

Set and cleared by software.

0: Disable WWDG cl ock

1: EnaWNDG cl ock
10 Reserved Reserved, the reset value must be m
9 COMPFI LTEN Comparator filter clock enabl e

0: Di sable the comparator filter cl
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Bit fielName Description
1: Enable the comparator filter clo
8 COMPEN Comparator clock enabl e
0: Di sabl e cdlheeckc ompar ator
1: Enable the comparator clock
7:6 Reserved Reserved, the reset value must be m
BEEPEN BEEPER clock enabl e
Set and cleared by software.
0: Di sabl e BEEPER cl ock
1: Enabl e BEEPER cl ock
4 Tl M6 EN TI M6 timer clock enabl e
Set and scdfetaweaerde .by
O0: Disable TIM6 timer clock
1: Enable TIM6 timer clock
3 LPTI MEN LPTIM timer clock enabl e
Set and cleared by software.
0O: Disable LPTIM timer clock
1: Enable LPTIM timer clock
2 LPTI MPCLKELPTI M APB1 interface clock enabl e
It needsed ooimley emladn LPTI M selects A
When LPTIM selects other clock sour
Set or cleared by software.
0: Di sable the LPTIM APB1 interface
1: Enable the LPTI M APB1 interface
1 TI M3EN TI M3 timer clock enabl e
Set and cleared by software.
0: Di sable TIM3 timer clock
1: Enable TI M3 timer clock
0 Reserved Reserved, the reset val ue must be m
4310 Low speed clock control register
Ad droefsfiss @tx 2 0
Reset vamdQuedO0®MXO
31 16
15 10 9 8 7 6 5 4 3 2 1 0
I | Reeved I CrROm | RTCRST | RTCEN RTCS]:IL[I:O] LSEBP | LSERD | LSEEN | LSIRD | LSIEN
T T e e e e e e e .
Bit fielName Description
31:10 Reserved Reserved, the reset value must be m
93550
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Bit fielName Description

9 LPRUNCLKSHLPRUN clock selection

Set and clear by software

0: LPRUN mode selects LSI clock
1: LPRUN mode selects LSE clock

8 RTCRST RTC software reset
OCl ear reset
1: Reset RTC

7 RTCEN RTC clock enabl e

Set and clear by software
0: RTC clock disabl ed

1: RTC clock is enabled

6:5 RTCSEL[ 1: 0 RTC clock source selection.
The software sets these bits to sel

00: no clock

01: $&SlEeotsci |l l ator as RTC clock

10: Select LSI oscillator as RTC cl

11: Select the HSE oscillator divid
4 LSEBP The extwespeald kdbwck oscillator is by

Set by software to bypass L®SE. At t
0: LSE clock is not bypassed
1: LSE clock is bypassed

This bit cannot be reset by system

3 LSERD Exter nsapleeldowsci |l |l ator ready fl ag
Set by hardware once LSE is ready. /4
exter mypleoetdoiwl | at or cl ock cycl es.
0: LSE is not ready

1: LSE is ready

2 LSEEN Exter nsapleeldowsci |l | ator enabl e

Set and cleared by software

0: Di sable LSE oscillator
1: Enable LSE oscillator

1 LSI RD I nterspleeldoweady oscillator fl ag
Set by hact8ware oeaey. After LSIEN i
intersaleedowscill ator clock cycl es.
0: LSI is not ready

LSI is ready
0 LSI EN I nterspleeldowscill ator enabl e

Set and cleared by software
0: Di sabl e LSI oscillator
1: Eb&bl escill ator
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Add roefsfiss @tx 2 4

regi ster

(RCC_CTRLST!

Reset value: 0x0000 0018
31 . . . . . . . . . . . 16
Reserved
15 . 1 11 10 9 8 7 6 5 4 3 2 1 0
e e e e | e [ N [ [ [rowesre] S8 [momsre]
. \ . : : : : : : : : : : — :
Bit fielName Description
31:12 Reserved Reserved, the reset value must be m
11 EMCCLPRSTHEMCCLAM®set fl ag
Set by hardwarei wheesEMCCLAMP
It is cleared by writing RMRSTF bit
0: No EMCCLAMP reset occurred
1: EMCCLAMP reset occurred
10 EMCGBRSTF |[EMCGB reset fl ag
Set by hardware when EMCGB is reset
It is cleared by writing RMRSTF bit
0: ENWMCGB reset occurred
1: EMCGB reset occurred
9 EMCGBNRSTHEMCGBN reset fl ag
Set by hardware when EMCGBN is rese
It is cleared by writing RMRSTF bit
0: No EMCGBN reset occurred
1: EMCGBN reset occurred
8 LPWRRSTF Lowower reset flag
Set by har-pdwaee mésetbow
It is cleared by writing RMRSTF bit
0: Nopdwew reset occurred
1: dpbower reset occurred
7 WWDGRSTF Wi ndow watchdog reset fl ag
Set by hardware when an Window watc
ltclisared by writing RMRSTF bit or g
0: No Window watchdog reset occurre
1: Window watchdog reset occurred
6 | WDGRSTF I ndependent watchdog reset fl ag
Set by hardware when an independent
I't is cleared by wri pongrBMRBTFebet
0: No independent watchdog reset oc
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Bit fielName Description
1: I ndependent watchdog reset occur
5 SFTRSTF Software reset fl ag
Set by hardware when a software res
It is cleared by writing RMRSTF bit
0: No sofftowacer rede
1: Software reset occurred
4 PORRSTF POR/ PDR reset fl ag
Set by hardware when POR/PDR is res
Cleared by writing to the RMRSTF bi
0: No POR/PDR reset occurred
1: POR/ PoDcRc urersesd
3 PI NRSTF External pin reset flag
Set by hardeset fwhem tahe NRST pin og¢
It is cleared by writing RMRSTF bit
0: No NRST pin reset occurred
1: NRST pin reset occurred
2 MMURSTF MMU reset fl ag
Set by hardware when MMU reset occu
It is cleared bypwritsngnRMESTGF. bit
0: No MMU reset occurred
1: MMU reset occurred
1 RAMRSTF RAM reset fl ag
Set by hardware when RAM reset occu
It is cleared by writing RMRSTF bit
0: No RAM reset occurred
1: RAM reset occurred
0 RMRSTF REMOVE frleasget
Set and clear by software
0: No effect
1: Clear these reset flags
4312 AHB peripher al reset register (RCC_,
Ad droefsfiss @tx 2 8
Reset value: 0x0000 O0O0O0O
31 16
' ' ' '  Rewned ' ' ' ' '
15 13 12 11 8 7 6 5 4 0
' Reserved ADCRST Reseved ot | Reserved | HEQRT I Reserved I
. — \ . — — . . . .
948550
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Bit fielName Description
31:13 Reserved Reserved, the reset value must be m
12 ADCRST ADC reset

Set and cleared by software.

0: Clear reset

1: Reset ADC
11: 8 Reserved Reserved, the reset value must be m
7 HDI VRST HDI V reset

Set and cleared by software.

0: Clear reset

1: Reset HDI V
6 Reserved Reserved, tmues t r dee tmav anlt ae ned.
5 HSQRTRST HSQRT reset

Set and cleared by software.

0: Clear reset

1: Reset HSQRT
4:0 Reserved Reserved, the reset value must be m
4313 Cl ock configuration register 2(RCC_ ¢
Ad droefsfiss @tx 2 ¢
Reset value: O0x0000 3800
31 0 o 27 2 24 3 2 20 . . __16
TIMCLK Reserved LPUARTSEL[2:0] Reserved LPTIMSEL[2:0] Reserved
E“SII . . . 11 ?2)/ 9 8 . ITWI . 4 3 . . . 0

ADCIMPRE[4:0] AREIM | Reserved ADCPLLPRE[4:0] ADCHPRES[3:0]
. . — X . — . . — . . . r.w .

Bifti el d | Name Description
31 TI MCLK TIM1/8 clock source selection

Set and cleared by software.

0: PCLK2 is selected as TIM1/8 cloc

PCLK2 T 2 is selected.

1: SYSCLK input clock is selected a
30:28 Reserved Reserved, the reset value must be m
27:25 LPUARTSEL[|LPUART clock source selection

Set and cleared by software.

000: APB1 clock is selected

001: System clock is selected

010: HSI <clock is selected

011: HSE clock is selected

100: LSI clock is selected
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Bifti el d | Name Description

101: LSE clock is selected

Ot her s: reserved.
24 Reserved Reserved, the reset value must be m
23:21 LPTI MSEL[ 2JLPTI M clock source selection

Set and cleared by software.

000: select APB1 clock

001: Select HSI clock

010: Select HSE clock

011: Select LSI <clock

100: Select LSE clock

101: Select COMP output

Ot hers: Not allowed, and no clock w
20: 16 Reserved Reserved, the reset value must be m
15: 11 ADC1MPRE[ 4 ADC 1M clock prescaler

Set cdrchred by software to configure
00000: ADC 1M clock source not divi
00001: ADC 1M clock source divided
00010: ADC 1M clock source divided

11110: ADC 1M clock source divided |
11111: ADGckMsource divided by 32

10 ADC1MSEL ADC 1M clock source selection
Set and cleared by software.
0: HSI oscillator clock selected as
1: HSE oscillator clock selected as
Note: When switcthh¢hgsohecdADCydM rméed

is turned on

9 Reserved Reserved, the reset val ue must be m
8: 4 ADCPLLPRE[|ADC PLL divider
Set and cleared by software to coné

ADC

OxxAbBC PLL cl
10000: PLL cl
100eLL clock

is disabl ed
not divided
ided by 2

O O O O o o o
o
x X X X < X x

10010: PLL cl divided by 3
0011: PLL cl c divided by 4
0100: PLL cl c divided by 6
0101: PLL cl c divided by 8

10

0111: RILiLv icdleodc kb y 1 2
1000: PLL clock divided by 16

1
1
1
10110: PLL clock divided by
1
1
11001: PLL clock divided by 32
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Bifti el d | Name Description
11010: PLL clock divided by 64
11011: PLL clock divided by 128
Others: PLL clock divided by 256
3:0 ADCHPRE[ 3:|]ADC HCLK prescaler
Set and cleared by wioditovmrfea datoo rc ofnrfd
the ADC.
0000: HCLK clock divided by 1
0001: HCLK clock divided by 2
0010: HCLK clock divided by 3
0011: HCLK c¢clock divided by 4
0100: HCLK c¢clock divided by 6
0101: HCLK c¢clock divided by 8
0110: HCLK c¢clock divided by 10
0111: HCLK clock divided by 12
1000: HCLK c¢clock divided by 16
Others: HCLK clock divided by 32
4314 EMC contr ol register 3 (RCC_EMCCTRL)
Add roefsfiss @tx 3 0
Reset value: 0x0000 00O0OO
31 24 23 22 21 20 19 18 17 16
I I I Reselrved I I I GBRST3 | GBRST2 | GBRST! | GBRSTO [GBNRST3|GBNRST2(GBNRST1|{GBNRST(|
15 14 13 12 11 10 9 8 f;*’ l"6)v T;V TZV r;’*’ 1"2"’ r;N 1'(‘;’
CLPRST3|CLPRST2|CLPRST1|CLPRSTO| GBDET3 | GBDET2 | GBDET1 | GBDETO0 |[GBNDET3(GBNDET2GBNDET 1IIGBNDET(CLPDET3|CLPDET2(CLPDET1|CLPDETO0
Bit fielName Description
31:24 Reserved Reserved, t heber ensae tn tvaa lnueed . mu s t
23 GBRST3 GB3 reset
Set and c| eaanedd rbeys estofbtywaproer._r st _n
0: Di sable reset request
1: Enabl e reset request
22 GBRST2 GB2 reset
Set and cl| eaanedd rbeys estofbtywaproer._r st _n
0: Di sable reset request
1: Enablegursdet
21 GBRST1 GB1l reset
Set and cl| eaanedd rbeys estofbtywaproer._r st _n
0: Di sable reset request
1: Enable reset request
99550
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Bit fielName Description

20 GBRSTO GBO reset
Set and c | eaarnedd rbeys esto fhtyw aproer. t _
0: Di sable reset request
1: Enable reset request

19 GBNRST3 GBN3 reset
Set and c | eaarnedd rbeys esto fhtyw aproer. t _
0: Di sable reset request
1: Enable reset request

18 GBNRST?2 GBN2 reset
Set and c| eaanedd rbeys esto fhtyw aproer. t _
0: Di sable reset request
1: Enable reset request

17 GBNRST1 GBN1 reset
Set and c| eaanedd rbeys esto fhtyw aproer. t _
0: Di sable reset request
1: Enable reset request

16 GBNRSTO GBNO reset
Set and c | eaarnedd rbeys esto fhtyw aproer. t _
0: Disable reset request
1: Enable reset request

15 CLPRSTS3 EMC| amp3 reset
Set and c| eaanedd rbeys esto fhtyw aproer. t _
0: Di sable reset request
1: Enabl e reset request

14 CLPRST2 EMC clamp2 reset
Set and c| eaanedd rbeys esto fhtyw aproer. t _
0: Di sable reset request
1: Enabl e reset request

13 CLPRST1 EMC clampl reset
Set and c| eaanedd rbeys esto fhtyw aproer. t _
0 Di sable reset request
1 Enable reset request

12 CLPRSTO EMC clamp0O reset
Set and c| eaanedd rbeys esto fhtyw aproer. t _
0 Di sable reset request
1 Enable reset request

11 GBDETS3 GB3 detection enbl e
Set and c| eaanedd rbeys esto fhtyw aproer. t _
0 Di sabl e detection
1 Enabl e detection

10 GBDET2 GB2 detection enbl e
Set and c | eaanedd rbeys esto fhtyw aproer. t _
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Bit fielName Description
0: Di sabl e detection
1: Enabl e detection

9 GBDET1 GB1 detection enbl e
Set and c| eaarnedd rbeys esto fbtywaproer._r st _n
0: Di sabl e detection
1: Enabl e detection

8 GBDETO GBO detection enbl e
Set and c| eaarnedd rbeys esto fbtywaproer._r st _n
0: Di sabl e detection
1: Enable detection

7 GBNDET3 GBN@Betection enbl e
Set and cl| eaanedd rbeys estofbtywaproer._r st _n
0: Disable detection
1: Enable detection

6 GBNDET2 GBN2 detection enbl e
Set and cl eaarnedd rbeys estofbhtywaproer._r st _n
O0: Disable detection
1: Enable detection

5 GBNDET1 GBNdetection enbl e
Set and c| eaarnedd rbeys estofbhtywaproer._r st _n
0: Di sabl e detection
1: Enabl e detection

4 GBNDETO GBNO detection enbl e
Set and c| eaanedd rbeys estofbtywaproer._r st _n
0: Di sabl e detection
1: Enabl e detection

3 CLPDETS3 EMC Claemp&ction enbl e
Set and c| eaanedd rbeys estofbtywaproer._r st _n
0: Di sabl e detection
1: Enabl e detection

2 CLPDET2 EMC Clamp2 detection enbl e
Set and cl| eaanedd rbeys estofbtywaproer._r st _n
0: Di sabl e detection
1: Enabl e detection

1 CLPDET1 EMC| ampl detection enbl e
Set and cl| eaanedd rbeys estofbtywaproer._r st _n
0: Di sabl e detection
1: Enabl e detection

0 CLPDETO EMC Clamp0O detection enbl e
Set and cl| eaanedd rbeys estofbtywaproer._r st _n
0: Disable detection
1: Enable detection

10/B50

NSING Technologies Pte. Ltd.

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



<\

%

ap

4

NSING

10/550

nsi.e@®@m. sg

NSING Technologies Pte. Ltd.

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



o>
%) NSING

nsi.e@®@m. sg

5 GPIO and AFIO

S5.Summar y

This design supports 40 GPI O, divided into 4 groups
have 16 pins, GPI OC has 3 pins and GPIOF has 5 pins
( p upsuhl | or opefwidtrrai @) ,-wp n ip edtotgvenp) U lolr alternate peri
(output/input), most GPI O pins are shared withhdigit
clock pins. Except for poGPkOwpitms amavegt haepalkinif iunyt

GPI O ports have the following characteristics:
A Each GPI O port can be individually configured intc
E Input floating
l npufuppul I
Il npuid opvuinl |

Anal og function

Pusghl I out pupt pamwthh pEwinl be configured

E

E

E

E Openaidn outfppt paiwth mwinl be configured

E

E Pusghl | al ternatuwp/fdekn i oaan ame anfli gur ed
E

Opedr ain alternatue/ fwiwnht icam &red cpwlIfli gur ed

A Individual bit set or bit clear function

A Al I/ O supports external interrupt function

A Al I/ O supports-upbowrpewaeyg modé awakeg edge confi gl
E 16 EXTls can be used to wake up from SLEEP or ST
E PAO/PC13/ PA2ipt hry @e caank de usuepd, ftohre PnDa xmonduem wa/kG f

A Support software remapping |/ O alternate function

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

Each |1 /0O port Dbit «cabnutbel /pO opgorratmnmeedg iasrbbeittsrvamuiiditsy ,H)atl6fa
word-bot &dyte access is not allowed). The foll owing
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Fi gb¥Beasi ¢ stOupoutrse of |/
Output driver
Voo
Write - -
Output
Read Write control |J
Alternate function output _—I [+~ Nvos
From onchip peripheral 1
Pushpull, opentdrain or disabled Vss 1/0 Pin
Input driver
On/ Off,
Read Input data @
register
Alternate function input TTL Schmit trigge
To onchip peripheral
Analog Input
52Function description
521 1/ O mode configuration
The mode control of 1 /0O is set by the configuration
(x=A,B,C,F). The configuration in different operati
Tabotlé / O port configuration table
PMODE[ 1| POTYPE PUPD[ 1: 0] I/ O configuratior
0 0 0 Genepruarlpose epuwtlput push
0 0 1 Ge nepruarlp os e eputlp u-u+p ppuusl h
0 1 0 Ge nepruarlp o s @ uaplut! pl u-t+o wpnu | |
01 0 1 1 Reserved
1 0 0 Genepruarlpose odutapiunt open
1 0 1 Ge nepruarlp o s e oedurtapi untu po ppeunl |
1 1 0 Ge nepruarlp o s e oedurtapi untd eowppeunl |
1 1 1 Reserved
0 0 0 Al ternate fpuwlclti on + push
0 0 1 Al ternate fpuunlclt utpnp wl Ipush
0 1 0 Al ternat e fpuunlclt 4d+o mpnutl Ip u s h
10 0 1 1 Reserved
1 0 0 Al ternate -duaichmi on open
1 0 1 Al ternate -duaich-i@npwlplen
1 1 0 Al ternate -duaicnhn-d ®awp wlplen
10/450
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PMODE[ 1| POTYPE PUPD[ 1: 0] I/ O configuratior
1 1 1 Reserved
X 0 0 | nput fl oating
X 0 1 | npuiu ul |
00 p pp
X 1 0 | nputdomuwl |
X 1 1 Reserved
X 0 0 Anal og
X 0 1
11
X 1 0 Reserved
X 1 1
I n addition, the GPI Ox_DS. DSy bit can be@PIu@Gx dSR.0SRy n
can be used to configure the high/low slew rate.
The input and output characteristics of 1/ 0O under di
Tab52¢/ O List of functional features of the
Featur e GPI O I n GPIl O Out | Analogfunction Al ternate
) ) Configurati
Output buff Di sabl Enabl ed Di sabl e .
peripheral
Di sabl ed,
Schmitt tri Enabl € Enabl ed Enabl e
fortcedO
) ) ) Configurat:i
PULL UP/ DOWN/ FIl Confi g| Configu Di sabl € )
peripheral
Can be co
GPl1 O outop Can be cGRF
] out put dat ) output O whe
OPEN DRAI N Di sabl Di sabl €
resi stanc " 0", high r ¢
when "1 when " 1"
Can be co
GPI O outop Can be conf
) output dig ) output O whe
PUSH PULL MOI Di sabl Di sabl 6
GP1 O outop "0", GPI O o
out put" Idd out put" ldéat
Il nput data reg Readahb Readabl Reads o Readabl e
Qutput data reg Il nval | Readabl e Il nvali Readabl e
52111 nput mode
When the I / O pomodés configured as input
., Output buffer is disabled
, The schmitt trigger input is activated.
10/%550
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Whet her-uphangowiuldesi stors are connected depends ¢
regi ster.

5

., The data appearing on the 1/iG@teirnoni veamplALB 2i rttl

., I/ O status is obtained by read access to the input

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

Output driver

Write
Bit sefclear register
Output data

register

Read Write

1/0 Pin

Input driver

On
Read Input data
register
TTL Schmitt trigge

5212 OQut put mode
When the | /O poutpus modeigured as
The schmitt trigger input is activated.

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

., The output buffer is activated
A Open drain mode: "0 OoNN-NO®, otuh e upgi m egutspgetrs aa tli
the output register puts the port in a high resi
A Pusghl | mode: "0 on theMOS8t pubherpignsbetpatcsi aat
the ogtptuerr acMOSs,attehse tphien Pout puts a high | evel
., The data appearing on the |1 /0 pins is sampled intc
., Read access to input data register to get 1/ 0O stat

Read access to the ouatsptutwrdiatttae nr evgailsutee.r t o get t he

10/6650
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Fi gb3Cut put mode
Output driver
Voo
P-MOS
Write _I:" Voo Voo
Bit sefclear register Output data output —l o
register control lJ n
‘ ||/ nmos o Pul e
Read Write ; & up Zx diode
Pushpull or openrdrain Vss 1/0 Pin
Input driver Pull A
On‘{ downZk diode
Off
On
_ Read Input data .
register Vss  Vss
TTL Schmitt triggel

5213 Al ternate function mode

When the |/ 0O pattersatenfugoectédonasode:
, The schmitt trigger input is activated.
., Whetheruphaendwuwnlsli st ors are connected, depending o

regi ster.

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

At each APB2 tchleocdkatcaycadpepearing on the | /O pin is
Read access to input data register to get |/ O stat

Read access to the output data register to get the
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Fi gbbdAd t ernate function mode
Output driver
Voo
Write
register |—l
Output
Read Write control |J
From onchip peripheral __I r N-MOS
Alternate function output
Pushpull or openrdrain | Vss 1/0 Pin
Input driver
On
Read Input data
register
Alternate function input TTL Schmit trigger
To onchip peripheral
5214 Anal og function mode

When the 1/ O Port

is configured

The -ppuldndowmuldesi stors are di

as anal og

sabl

funct

ed.

., Read access to the infppwd. data register gets t
., The output buffer is disabled.
., Schmirtitgger input is disabled and output val We
pin).
Fi gbh5Aenal og function mode with high

Output driver
Write
register T-
Read Write
Analog A diode
From onchip peripheral
1/0 Pin
Input driver ZS "
diode
off
 Read Input data o A
N register Vs
Analog TTL Schmitt trigge
To onchip peripheral
10/&50
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522 Status after reset

Duri ng anrde sjeuts,t tahfet earl t er nat
functi ocGPIl @ad @ NQEDED.Ex [ 1: 0]

NRST def@RIIQ®@ fnwomcti ons:

A NRST -puhput

After reset, the default

configuration:

nsi.e@®@m. sg

e function mapping oigs no
11b) . However, there ar
configuration of the pin

A PA14: SWCLK i s pdoancne dnoidne i nput pull

A PA13: SWDIO is plpaaowmdiein input pull

PA Oan &PF O

A PAO and PFQ ddfoaulitngi mpouwe.

A PFO are multiplexed to OSC_IN.

PEB/ B@OT

A During the chip startup process, PFEwmsmdBd@.TO0A fftu

chip is initiali®aeadpoiste IGPI Wsamdas sanc@armdmganoeae .

523 I ndi vi dual bit setting and bit clear
By writing "1° to the Dbit to be changed in the set
i ndividual bit operation of the data rsgdasn elre €sGPtl/Orx
bit written with *1° is set or cleared accorrdd ndyd g/s
not need to disable interrupts, and is completed in
524 Exter nal I ntpednmet / wakeu
Al ports have external interrupt capability, which

The port must be configured in input mode.

Al ports can be configwmed sfuprpoSLtEBR/ $TGR nmo dea wWa

PAO/ PCA3/®An be used-uppopr wPDhmoddewpwemhadrnte, wasluepor t

falling edge can be configured, need to configure
Gener al purpose |/ O ports are connedt gé&3teoc oln6f iegxutre
by registers AFI O_EXTI CFGXx.

525 Al ternate function

Wh e n I/ O ports ar e configured for alternate fun

(GP1 Ox _AFL/ GPI Ox _AFH, GPI Ox_PMODE, GPI Ox_POTYPE and (

10/%50
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reuse input or output is determined by the periphere
5251 Software remapping |/ O alternate function

To expand t hlet gnhrextigph ér &aly didinfad n emts dievdieace platcderarmgats ,
functions can be remapped tbedumeed i pinss ( AEQcRAFLASDP. hi
for PA13 and PA14, AFSELY is selected he AEmMmBppgpddbéy
configuring the corresponding registers (GPI Ox_AFL/

At this time, the alternate functions|l aednatcdlilidbmg eff
peripheral, if it is remapped to a different wihl th
be connected to the remapped position, and the origi

5252 SWD alternateemappi ngn |/ O

Tabot3¢ / O Li st of functional features of the

Alternate function I/O Remapping
SWDIO PA13 AFO
SWCLK PAl4 AFO

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

Tabo4d1 M1 al ternate function |/ O remapping

Alternate function I/O Remapping

TIM1_ETR PA12 AF2

PA2 AF3
TIM1_BKIN PAG AF1

PB12 AF1

PA4 AF3
TIM1_CH1

PA8 AF2

PA3 AF3
TIM1_CH2

PA9 AF2

PA5 AF3
TIM1_CH3

PA10 AF2
TIM1_CH4 PA11 AF2

PA7 AF5
TIM1_CH1N

PB13 AF1

PA5 AF4
TIM1_CH2N PBO AF1

PB14 AF1

PB1 AF1
TIM1_CH3N

PB15 AF1
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remapping

remapping

52532T1 M8 alternate function I/ O remapping
Tabsts5d!l M8 al ternate function |/ O
Alternate function I/0 Remapping
PAO AF10
TIM8_ETR PA4 AF13
PAS5 AF1
PA9 AF1
PA10 AF1
TIM8_BKIN
PB4 AF1
PB5 AF1
PAO AF3
PA5 AF2
TIM8_CH1 PA6 AF4
PB8 AF5
PB12 AF5
PA1 AF2
PA7 AF1
TIM8_CH2
PB9 AF5
PB13 AF5
PA2 AF2
PB6 AF2
TIM8_CH3
PB11 AF5
PB14 AF5
PA3 AF2
TIM8_CH4 PB7 AF7
PB15 AF7
PA9 AF5
TIM8_CHIN
PB6 AF5
PA8 AF1
TIM8_CH2N
PB7 AFS
PB5 AF5
TIM8_CH3N
PB15 AF5
52533T1 M3 alternate function I/ O remapping
Tabstegd!l M3 al ternate function |/ O
Alternate function 110 Remapping
PA1 AF10
TIM3_ETR PB3 AF1
PB10 AF1
PA4 AF2
TIM3_CH1
PA6 AF2
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Alternate function I/0 Remapping
PB4 AF2
PA7 AF2
TIM3_CH2
PB5 AF2
PBO AF2
TIM3_CH3
PB1 AF5
PB1 AF2
TIM3_CH4
PB2 AF5
5254 LPTI M alternate function |/ O remapping
Tabot7&¢ PTI M al ternate function I/ O
Alternate function 1/0 Remapping
PA6 AF9
LPTIM _ETR
PB6 AF8
PAO AF7
LPTIM _IN1
PB5 AF8
PAl AF6
LPTIM _IN2
PB7 AF8
PA9 AF9
LPTIM _OUT PB2 AF8
PB4 AF8
5255 USARTx alternate function I/ O remapping
52551USART1 alternate function |1/ O remapping
Tab5l8&® SART1 alternate function |/O
Alternate function 1/0 Remapping
PAO AF1
USART1_CTS
PA1l AF4
PAl AF1
USART1_RTS
PA12 AF4
PA2 AF1
PA9 AF4
PA13 AF6
USART1_TX
PA14 AF4
PB6 AF4
PB9 AF4
PA3 AF1
PA10 AF4
USART1_RX PA13 AF4
PA15 AF4
PB7 AF4
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Alternate function I/0 Remapping
PA4 AF1
USART1_CK PA8 AF4
PF1 AF2

52552USARaA2?2ternate

function |

/ O

remapping

remapping

TabSl9&) SART2 alternate function | /O
Alternate function /0 Remapping

PAO AF4
USART2_CTS

PA7 AF10
USART2_RTS PAl AF4

PA2 AF4
USART2_TX PA9 AF10

PA14 AF1

PAO AF5

PA3 AF4
USART2_RX PA10 AF10

PA13 AF1

PA15 AF1

PA4 AF4
USART2_CK PB1 AF3

PF1 AF5

5256 LPUART al ternate function I/ O remapping

remappi nc¢

Tab5led PUART alternate function 1/0O
Alternate function 1/0 Remapping
PAG AF5
LPUART_CTS PB7 AF2
PB13 AF4
PA15 AF6
LPUART_RTS PB1 AF4
PB14 AF4
PAO AF6
PAl AF5
PA4 AF10
LPUART_TX PA6 AF6
PB3 AF5
PB5 AF4
PB10 AF4
PAO AF11
LPUART_RX
PA3 AF6
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Alternate function I/0 Remapping
PA7 AF6
PB4 AF5
PB7 AF9
PB11 AF4
52571 2Cx alternate function I /O remapping
525711 2C1 alternate function |/ O remapping
Tabslel 2C1 alternate function |1 /O remapping
Alternate function 1/0 Remapping
PA4 AF7
PA9 AF6
PB6 AF6
I2C1_SCL PB8 AF6
PB10 AF6
PF1 AF1
PF6 AF1
PA10 AF6
PA13 AF7
PB7 AF6
12C1_SDA PB9 AF6
PB11 AF6
PFO AF1
PF7 AF1
PAl AF7
PAl4 AF7
12C1_SMBA
PB2 AF6
PB5 AF6
525721 2C2 alternate function |/ O remapping
Tabotle2 2C2 alternate function | /O remapping
Alternate function I/O Remapping
PA6 AF7
PA9 AF7
PA1l AF7
12C2_SCL
PB10 AF7
PB13 AF7
PF6 AFO
PA7 AF7
12C2_SDA PA10 AF7
PA12 AF7
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Alternate function I/0 Remapping
PB11 AF7
PB14 AF7
PF7 AFO
12C2_SMBA PB2 AF7
5258 SPI x/ 1 2S ternate function | /O remapping
52581SPI 1/ 1 ternate function | /O remapping
TabsleSPl1 1/ 1 2S alternate function | /O remappi
Alternate function 1/0 Remapping
PAl AFO
SPI1_I12S_NSS_WS PAd AFO
PA15 AFO
PB12 AFO
PAO AFO
PAS5 AFO
SPI1_I12S_SCLK_CK PA13 AF5
PB3 AFO
PB13 AFO
PA3 AFO
PA4 AF5
PAG AFO
SPI1_I12S_MISO_MCK
PAl4 AF5
PB4 AFO
PB14 AFO
PA2 AFO
PA5 AF5
PA7 AFO
SPI1_I2S_MOSI_SD PB1 AFO
PB5 AFO
PB10 AFO
PB15 AFO
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52582SPI 2 alternate function I/ O remapping

TabotleSPI 2 alternate function | /O remapping

Alternate function I/0 Remapping
PA7 AF9
PA8 AFO
SPI2_ NSS PB9 AFO
PB12 AF8
PF7 AF4
PA9 AFO
PBO AFO
SPI2_ SCLK PB10 AF2
PB13 AF8
PF6 AF4
PA10 AFO
SPI2_ MISO PA12 AFO
PB14 AF8
PA11 AFO
SPI2 _MOSI PB1 AF8
PB15 AF8

5259 COMP alternate function |/ O remapping

Tabstle€OMP alternate function |1/ O remapping

Alternate function 1/0 Remapping
PAO AF8
PA6 AF8
COMP_OUT
PAll AF8
PA12 AF8

525 10BEEPER alternate function |1/ O remapping

TabStleBEEPER alternate function | /O remappin

Alternate function I/O Remapping
BEEPER_OUT PA6 AF11
BEEPER_N_OUT PA7 AF11

525.11IEVENTOUT alternate function |/ O remapping

Tab5tleEVENTOUT alternate function |/ O remappi

Alternate function I/O Remapping
PAl AF3
PAG6~PAS8 AF3
EVENTOUT
PA11~PA12 AF3
PA15 AF3
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Alternate function I/0 Remapping
PBO AF3
PB3~PB4 AF3
PB9 AF3
PB11~PB12 AF3

52512RTC al ternate function |/ O remapping

PC13 can be wused natsr uRTi® nT AdPtEeRclt i on pi n, RTC Ti mest a
event or calibration output (256Hz or 1Hz)).

PAO can be used as RTC TAMPER2 intrusion detection p
PA10 or PB15 can be used as RTC REFCLKIN reference ¢

Tab5tleRTC al ternate function I /O remapping

Alternate function 1/0 Remapping
RTC_TS PC13 AF1
RTC_TAMP1 PC13 AF2
RTC_TAMP2 PAO AF9
PA10 AF11
RTC_REFIN
PB15 AF9
RTC_OUT PC13 AF3

52513RCC alternateefmappthgn 1|/ O
TabotleRCC al ternate function |/ O remapping

Alternate function I/0 Remapping
PA8 AF5
MCO
PA9 AF11

525140SC_|I N/ OSC_OUT alternate function 1/ O rema

Tabsl2e®SC_| N/ OSC_OUT alternate function |/ O ren

Alternate function 1/0 Remapping
OSC_IN PFO AFO
OSC_OuUT PF1 AFO

52515Use OSC32 | N/ OSC32_OUT pins as GPI O ports
PC14~PC15 two pins can bef wmesetdi as mdPde). mode or alter

PC14 and PC15 can be used for GPI O or LSE (0OSC32_1
Turn on the LSE function by setting the RCC_LSCTRL

Tabsl2eDSC32 alternappi hgnction rem

P Cla4nRIC1 5 Condi ti on PAMode confi
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I't can only be used in GPI
The mode of t
GPIndo de and the 1.5V power supply i .
determined by
power mode (PD).
LSE crysta3 RCC_LSCTRL. LSEEN bit is en Analog function mode
RCC_LSCTRL.LSEEN bit is dis
LSE externa Il nputd opvinl |
enabl ed, alternate mo
The default is analog function mode; PC14 and PC15 ¢
RCC_LSATSEELERCC_L SATSREB P, chip mo d e signal, GPIlI Ox _PM

GPIlI Ox _PUPD.
5.25.16Remap OSC_|I N/ OSC_OUT alternate function
PFO &didcBn be used for GPI O or HSE (OSC_I N, OSC_OUT)

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

Re map t he I/ O alternate f undetliOdn Al . AFFSE/LRF 1[ 3b
GPI OF _AFL. AFSEL1[3:0] bits.

Enable the HSE function by setting the RCC_CTRL. HS

Tabol2eDSC al ternate function remapping

PFO Condition PADhode confi
Cofni gure gener al pur poGPd Odut The mode of 't
GPIntode ) .
an@| OFOD registers. determined by
HSE crysta )
Reset to analog in .
ot her anal ( Analog function mode
HSE, OPA alternate
mo d e
HSE externgd )
o Mode i s deter
other digi | HSE cl ock, I 2C1, USART1 ) .
applicatio
mo d e
52517ADC external trigger alternate function re
The external trigger source of ADCn ivyprdr tee ercamae|
AFI O_CFG register.
Tabsl2eADC external trigger injection conversion al
Alternate Function ADC ETRI=0 ADC ETRI=1
) ADC external trigger injection conversion is connecte ) o o
ADC external trigger ADC external trigger injection conversion is
o i EXTI (0-15), EXTIx can be selected by
injectionconversion ) ) connected to TIM8_CH4
AFIO_CFGEXTI_ETRI[3:0] configuration
Tabsl2eADC external trigger regular conversion alte
Alternate Function ADC _ETRR =0 ADC ETRR =1
ADC external trigger | ADC external trigger regular conversion is connecte(  ADC external trigger regular conversion is
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injection conversion EXTI (0-15), EXTIx can be selected by connected to TIM8_TRGO

AFIO_CFGEXTI_ETRI[3:0] configuration

526 1 / O conf

guration of

peripherals

Ta b52eA D C
ADC PAD configuration
ADC Analog function mode
T a b52ed® V D
PVD PAD configuration
PVD_IN Analog function mode
Tabs2emr 1 M1/ T1 M8
TIM pin Configuration PAD configuration mode
Channel x input capture Alternate function pusipull
TIM1/8_CHx P P - push
Output compare channel x Alternate function pusipull
TIM1/8_CHxN Complementary output channel x Alternate function pusipull
TIM1/8_BKIN Brake input Alternate function pusipull
TIM1/8_ETR External trigger clock input Alternate function pusipull

Tabs2eg | M3 and

LPTI M

TIM3/LPTIM pin

Configuration

PAD configuration mode

TIM3/LPTIM_CHx

Input capture channel x

Alternate function pusipull

Output compare channel x

Alternate function pusipull

TIM3/LPTIM_ETR

External trigger clock input

Alternate function pusipull

Tabs5l2eJSART

USART pin

Configuration

PAD configuration

USARTx_TX

full duplex mode

Alternate function pusipull

Half duplex mode

Alternate function opexlrain

USARTx_RX

Full duplex mode

Alternate function pusipull(pull-up)

Half duplex mode

Unused, can be used as general I/O

USARTxX_CK

Synchronous mode

Alternate function pusipull

USARTX_RTS

Hardware flow control

Alternate function pusipull

USARTx_CTS

Hardware flow control

Alternate function pusipull(no pulkdown

or pull-up/pulkup)

Tab53el PUART

LPUART pin

Configuration

PAD configuration

LPUART_TX

Full duplex mode

Alternate function pusipull

LPUART_RX

Full duplex mode

Alternate function pusipull(no pultdown

or pull-up/pulkup)
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LPUART pin Configuration PAD configuration
LPUART_RTS Hardware flow control Alternate function pusipull
Alternate function pusipull(no pultdown
LPUART_CTS Hardware flow control
or pullup /pullup)
Tab53el 2 C
12C pin Configuration PAD configuration
12Cx_SCL 12C clock Alternate function opedlrain
12Cx_SDA I2C data Alternate function opedlrain
[2Cx_SMBA SMBA data Alternate function opedlrain
Tab53e5 P I
SPIpin Configuration PAD configuration
Master mode Alternate function pusipull
SPIx_SCLK .
Slave mode Alternate function pusipull
Full duplex mode Master mode Alternate function pusipull
Alternate function pusipull(no pulkdown
Full duplex modé Slave mode
SPIx_MOSI or pull-up/pulkup)
Simple bidirectional data lineMaster mod Alternate function pusipull
Simple bidirectional data lineSlave modg  Unused, can be used as general 1/0
Alternate function pusipull(no pull-down
Full duplex modé Master mode
or pull-up/pulkup)
SPIx_MISO Full duplex modé Slave mode Alternate function pusipull
Simple bidirectional data lineMaster mod Unused, can be used as general I/O
Simple bidirectional data lineSlave mode Alternate function pusipull
Alternate function pusipull(no pulkdown
Hardware MastéiSlave mode
or pull-up/pullup/pulkdown)
Alternate function pusipull  When acting
SPIX_NSS
Hardware MastefNSS output enable | as the master, NSS can choose idle hi
impedance or idle as'1
Software mode Unused, can be used as general I/O
T a b53eC OMP
COMPpin PAD configuration
COMP_OUT Alternate function pusipull
COMP_IN Analog function mode
Tabsi3eBEEPER
BEEPERpin PAD configuration
BEEPER_OUT Alternate function pusipull

BEEPER_N_OUT

Alternate function pusipull
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Pin

Alternate function

PAD configuration

EVENTOUT

Event output

Alternate function pusipull

RTC_TAMP1/RTC_TAMP2

Intrusion event input

Alternate function pusipull

Hardware forced puilip

RTC TS RTCtimestamp Alternate function pusipull
RTC_REFIN RTCreference clock input Alternate functiorpushpull
RTC_OUT RTC output Alternate function pusipull
MCO Clock output Alternate function pusipull
Input floating or input with putlp or inpu
EXTI input line External interrupt input P 9 ) P PLP P
with pull-down
527 GPI O Locking mechani
The | ockinigs mesbédni eamfreeze the |/ O configuration
procedure is executed on a port bit, the confilidgur ati
port configuration |l ock register GPI Ox_PLOCK.

be), it wildl
., GPI
unl ocked) .

GPI

r

Only after the
become 1;

Ox PLOCK. PLOCK
sequenxcvwedwlr 0

OXx _PLOCK. PLOCK[ 15: 0] can

is only

val i d; Dur i

emains unchanged.

As |l ong as

GPI Ox _AFL [/

ar e
t is a | ock

GPI Ox PLOCK. PLOCKK = 1,
ceodn tbryo IGPI Ox _PLOCK. PLOCK[ 15: 0] .
configuration

f the | ock

again.

sequence

GPIl O« _ LMO,CKt e OICIKt s
GPI Ox _AFH <can
configuration.

53GP1 O Regi sters

These peripheral
531 GPI O
GPlI OA base addr ess:

register

reg-bst ewsr thast

0x40010800

12/550
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the sequence

of GPI Ox _PMODE
modi fied,

GPI Ox _PMODE/ GPI Ox _POTYPE/ C
Corr @&fddndi=nd,
cannot be modi fi
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GPlI OF base address 0x40011C00O0
Tabb2E&GEPI O register overview
ortse| Register slel|e|s|e|e]s|]a]a|]2]|s]a]a|= 2] |z]a]o =~ |||~ |~]~]°
n < [32] N - o
sl ol 8ol8a 8ol ol aalaa]es]aalaL]8,
criox PMoDE=ABCH 83 | 851 8258188 8% | o8 |aeZ|ocS|laog|ec8]|aog|aoZ|og|aog|ead
s=|ls=ls=ls=ls=l 2222222222222 2= 2=|2=| 2=
T T T T T T a a a a a a a a a a
X=A ij1f12y0f2fo0})2|2}j2}12f2f22)2}j2}j12f{2f2|2|2}j12j1f{1f2f2)1j12|1j1f{1f(1|1
000h
x=B i(1f1(12f2f2})2|2}12}12f2f22})2}j2}j12f{2f2|2|2}j12j1f{1f2f2)1j12|1j1f{1(1|1
Reset Value
x=C 111(111]1]|1 Reserved
x=F Reserved 111(1(1 Reserved 1(1(1(1]1]|1
ol3rfalglg2lSo|lo[r]o|w]s|[o|w]«]o
— — al — — —
GPIOX_POTYPIx=A,B,C,F Reserved 5/5/5/5/5/5/6|6|6|6|6|6|o|o|o|b
slealgdladlglg|ld|d|a|ld|d|a|ld|a|a|a
004h x=A,B Reserved ojojojofofofo|jojojOfOfjOfO|O]|]O]O
Reset Value x=C Reserved o(0]| O Reserved
x=F Reserved 0]0 Reserved [ 0 | O [ O
SIS STE]S[RIS[N[RII|I[ITR[IR[R]8
GPIOx_SR |x=A,B,C,H Reserved rlioleg|le| |||l | |||l |d|a
= n|lv|ln|o|v|n]|v|n|o|v|n]|ov|n|vn]|B|6
x=A,B Reserved i1(1f(1f2fj2)1|1f1f2f2j1|1|1f(1(f(1|1
008h
Reset Value x=C Reserved 1(1(1 Reserved
x=F Reserved 111 Reserved | 1 | 1 I 1
_ o 1n o < o m [A RN o a o [N o o © o ~ o © [N I o < o ™ o N o - o o
GPIOX PUPDK=ABCF 2 5 | 25 | 2o |28 |z@a |28 [2c [@c [@o[@o 2o |[2o|2o|Re|2a |20
X=A ojojz1jojojojojojojojojojojojojojojojojojojojojojojojojojojojoijo
00CHh| x=B ojojojojojojojojojojojojojojojojojojojofjojojojojojojofjojojojojo
Reset Value
x=C ojojJojojo]o Reserved
x=F Reserved ojojofo Reserved oJojojJofjo|o
n < ™ N - o
gldlslalal3]lololx]lolwls]|lolalg]le
GPIOX_PID [k=A,B,C,F Reserved olalalalalale|2]e]lelelelelalele
glzlzlz|Ezlzl|o ||| |a|ja|a|a|a
x=A,B Reserved ojojojojojojojojojojofjojofjojojo
010h|
Rese Value x=C Reserved ojofo Reserved
x=F Reserved 0]o0 Reserved [0 | O | O
131218 lZd]|8lololr]lo|lvlst]|olala]o
alalalalals]lalalalalalalalalala
GPIOX_POD K=AB,C/F Reserved 5181815185 |ocloc|olo|oc]o|c]o|o]o
glaladlgdldlglaelalaljaljalala|la|la|a
014h x=A,B Reserved ojojojojojojojojojojojojofjojojo
Res¢ Value x=C Reserved ofjojo Reserved
x=F Reserved 0olo Reserved | 0 | O | O
wn < o N — o n < 2] N — [=)
glalalclalgld(e|c|8|alS|8l|o|a|Slalalalalalald|d|a|d|8|(a(2|a]2|3
GPIOX PBSCK=ABCH p |a|a|la|ad|a|o|o|o|a|a|a|a|d|d|d|a|a|lo|lo|o|a|@||d|o|o|o|o|o|a]a
aclalalalalalalalalaljalalalalalalalalalalalala|aja]ja]afa]a]a|a|a
o18h x=A,B ojojojojojojojojojojojojojojojojojojojojojojojojojojofjojojojofjo
Reset Value x=C 0ojo}|o Reserved ofjojo Reserved
x=F Reserved | 0|0 Reserved | 0 | 010 Reserved (O ] Reserved [0 | O | O
v|l9l3l2]Y9]Z2]S]lololrlelvlslalal=]e
AR E I E L E
GPIOx_PLOCKK=A,B,C,F| Reserved o Ql1Q191901010 olololololololololo
P} P} P} P} P} P}
alalazZlZlaZlZlal|eljac|jajalaljaclja|jala|a
01Ch| x=A,B Reserved ojojojojojojojojojojojojojojojojo
Reset Value x=C Reserved ojojofo Reserved
x=F Reserved 0 Reserved | o]0 Reserved | 0 | 0 | 0
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ortse| Register slel|e|s|e|e]s|]a]a|]2]|s]a]a|= 2] |z]a]o =~ ]| |<]~|~]~]°
GPIOX_AFL k=A,B,C,F| AFSEL7[3:0] AFSEL6[3:0] AFSELS5[3:0] AFSEL4[3:0] AFSEL3[3:0] AFSEL2[3:0] AFSEL1[3:0] AFSELO[3:0]
Xx=A,B 1|1|1|1 1|1|1|1 1|1|1|1 1|l|l|1 1|1|1|1 1|l|l|l l|l|l|1 1|1|1|1
020h
Reset Value x=C Reserved
x=F 1|1|1|1 1|1|1|1 Reserved 1|l|l|l l|l|l|1 1|1|1|1
GPIOX_AFH k=AB,C,F| AFSEL15[3:0] | AFSEL14[3:0] | AFSEL13[3:0] | AFSEL12[3:0] | AFSEL11[3:0] | AFSEL10[3:0] AFSEL9[3:0] AFSEL8[3:0]
x=A |J1]1)|]1}]12|j0j0}|JOJO}jJOJOoOjoOjoOJTYJ|LTY}|TY}|LTY|T}|IT|2ZY}TY|2ZTY}2T]|2Tj2}2T|2T}2 2|11 |1
024h xB [1|1}|1}f1}|2 22222z jzrjrjryfryryrjzryrjrjryjryryrjryryjryry1y|1
Reset Value
x=C 1|11 111121111 Reserved
x=F Reserved
n < 2] N — [=)
dl3lslal=alalalalcxlelwlstsalala]la
GPIOX_PBC [=A,B,C,F Reserved glglglelglel2]|a|2|B]|8|R|a|2|8]2
alalaldldlalaelae|a]lala|ala|a]|a|a
x=A,B Reserved ojojojojojojojojojojofjojojojojo
028h
Res¢ Value x=C Reserved ofjo|o Reserved
x=F Reserved 0]o Reserved | 0 | O | O
0 < [2] N — o
g3l 8lalal3|lolexlolvls|o|la|l oo
= nlalon|lola|lola|lo|lv|lad
GPIOx_DS [x=A,B,C,H Reserved 8 8 8 8 8 8 BI181818|818|8|82&|2&
x=A,B Reserved ojlojo|jo0o|jOfOfO|jOjJO]JO)JOfOfO|O|O]|O
02Ch,
Reset Value x=C Reserved ojojo Reserved
x=F Reserved |0 0 Reserved | 0 | 0 |0

532 GPI @rg mode description register (GEF

Offset address : 0x00

Reset value : OXEBFF FFFF (x=A); OxFFFF FFFF (x=B);
31 . 30 29 . 28 27 . 26 25 . 24 23 . 22 21 . 20 19 . 18 17 . 16
PMODEI15[1:0] PMODE14[1:0] PMODE13[1:0] PMODEI12[1:0] PMODEL1[1:0] PMODEI10[1:0] PMODE9[1:0] PMODES[1:0]

15 ™ 14 13 ™ 12 11 " 10 9 ™ 8 7 ™ 6 5 " 4 3 " 2 1 " 0
PMODIE7[ 1:0] PMODIEG[ 1:0] PMODIES[I :0] PMODIE4[ 1:0] PMODIE3[I :0] PMODIEZ[I :0] PMODIEI [1:0] PMODIEO[] :0]
r; r; . n; n; . . er

Bit field |Name Description
31:30 PMODEyY[ I1Mode of port GPI Ox (x = A,B,C,F) pin
29:28 00: I nput mode
27:26 01l: General output mode
25: 24 10: Alternate function mode
23:22 11: Analog function mode
21:20 Note: whenOg1l5;A,B, y =
19:18 When x = C, y = 13, 14, 14, tthhee rreesmsg
17:16 reaacl y;

15: 14 When x = F, y = 0, 1, 2, 6, 7, the r
13:12 reaadl y.

11:10
9:

7
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Bit field |Name Description

o N b

533 GPI O por tinittyipoen d(eGPIlI Ox POTYPE)

Offset address : 0x04

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

™w 'w ™w ™w ™w ™w ™w ™w 'w ™w ™w ™w ™w 'w ™w ™w

Bit field |Name Description

31:16 Reserved Resethhedreset value must be maintainrn

15:0 POTy Out put type of port GPI Ox (x = A, B, (
0: Out puwtl lpumwhde (state after reset)

1: Out gutaimpanode
Not e: whenOg15; A, B, y =

When x = 1&,, yl55 1t3h,e remaining bits
reaal vy,
When x = F, y = 0, 1, 2, 6, 7, the r
reaadl y.

534 GPI O sl ew rate configuration registe

Offset address : 0x08
R e sveatl 0x8000Q FFFF (x=A, B); 0x0000 EQ00 (x=C); 0x0000 00C7 (x=F)

31 16
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
SRIS | SRI4 | SRI3 | SRI2 | SRIl | SRIO SR9 SR8 SR7 SR6 SRS SR4 SR3 SR2 SR1 SRO
™ ™w ™ ™w ™ ™w ™ ™ ™w ™ ™ ™ ™ ™w ™ ™w
Bit field |Name Description
31:16 Reserved Reserved,the reset val ue must be mai
15:0 SRy Sl ew rate configuration bits for por
0x Fast slew rate
1x Slow slew rate
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Bit field |Name Description
Not e: whenOg1l5; A, B, y =
When x = C, y = 13, 14, 15, the remada
reaacl vy;
When x = F, y = 0, 1, 2, 6, 7, the r
reaadlvy.
535 GPI O po-bhp/ pdwolWin regi ster (GPI Ox_PUPD)
Offset address : Ox0C
Re s et 0x2400 0080 (x=A); 0x0000 0000 (x=B,C,F)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PUPD15[1:0] PUPD14[1:0] PUPD13[1:0] PUPD12[1:0] PUPD11[1:0] PUPD10[1:0] PUPDI[1:0] PUPDS[1:0]
™ ™ ™w ™w ™w ™ ™ ™
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PUPD7[1:0] PUPD6[1:0] PUPDS5[1:0] PUPDA4[1:0] PUPD3[1:0] PUPD2[1:0] PUPDI[1:0] PUPDO[1:0]
™w ™w ™w ™w ™ ™ ™w ™w

Bit field |Name Description
31:30 PUPDy[1{Putp podidbwn mode of port GPI Ox (x =
29: 28 00: nwp /pgw vin
27:26 01: Pul I up
25: 24 10: Pul I down
23:22 11: Reserved
21:20 Not e: whenOg15; A, B, y =
19:18 When x = C, vy = 13, 14, 15, the remg
17:16 reaacl y;
15: 14 WhenFx y = 0, 1, 2, 6, 7, the remain
13:12 reaadl vy.
11:10
9: 8
7:6
5: 14
3:2
1:0
536 GPI O port input data register (GPI Ox
Offset address : 0x10
Reset value O0x0000 0000 (x=A,B, C, F)
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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



%;nﬂNG
nsi.e@®@m. sg
31 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PID15 PID14 PID13 PIDI12 PIDI11 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 Reserved Reseft freedset value must be maintained
15:0 Pl Dy Il nput data of port GPI Ox (x = A, B, C,
These bi-osl mreame atdhe read value irst
Note: whenOg1l5; A,B, y =
When x = C, y = 13,add,rdservéde, raemd
reaacl vy;
When x = F, y = 0, i, 2, 6, 7, the r
reaadl vy.
537 GPI O port output data register (GPI C
Offset address : 0x14
Reset value 0x0000 0000 (x=A,B,C, F)
31 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PODI5 | PODI4 | PODI3 | PODI2 | PODI1 | PODIO | POD9 | PODS | POD7 | POD6 | POD5 | POD4 | POD3 | POD2 | PODI | PODO
™w 'w ™w ™w ™w ™w ™w ™w I'w ™w ™w ™w ™w 'w ™w ™w
Bit field |Name Description
31:16 Reserved Resethhedreset val ue must be maintain
15:0 PODy OQut put data of port GPI Ox (x = A, B,
These bits are readable or writable
be independehehlhyed.
Not e: whenOg15; A, B, y =
When x = C, y = 13, 14, 15, t he r emdg
reaacl vy;
When x = F, y = 0, 1, 2, 6, 7, the r
reaadl y.

538 GPI O pwrett /lxiltear

Offset address : 0x18

Reset v al

ue

0x0000

0000

register

(x=A, B, C, F)
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PBC15 PBC14 | PBCI13 PBCI12 PBCI11 PBCI10 PBC9 PBC8 PBC7 PBC6 PBCS PBC4 PBC3 PBC2 PBC1 PBCO
5413 w0 o 8 3 6 s a4 3 5 1%
PBS15 PBS14 PBS13 PBS12 PBSI1 PBS10 PBS9 PBS8 PBS7 PBS6 PBS5 PBS4 PBS3 PBS2 PBS1 PBSO
w w w w w W w W w W w w w w W w
Bit field |Name Description
31:16 PBCy Clear bit y of port GPI Ox (x = A, B, (
These bits can only be written.
0: Does not af fRaDybitthe correspondi ng
1: Cl ear t heODghoirtr etspothdi ng
Not e: I f the corresponding bits of H
bit works.
Note: whenOg1l5; A,B, y =
When x = C, y = 13, 14, 15, the remg
redanl y;
When x = F, y = 0, 1, 2, 6, 7, the r
reaadl vy.
15:0 PBSy Set bit y of port GPIOx (x = A,B, C, H
These bits can only be written.
0: Does not af fRaDybitthe correspondi ng
1: Set theP@Dhybirtestp@ndi ng
Note: whenOg1l5; A,B, y =
When x = C, y = 13, 14, 15, the remg
reaacl y;
When x = F, y = 0, i, 2, 6, 7, the r
reaadl vy.
539 GPI O port configuration | ock registe
Offset address : 0x1C
Reset value 0x0000 0000 (x=A,B,C, F)
31 17 16
I I I I I I I Reserved I I I I I I I PLOCKK
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 f(\)’V
PLOCKI15|PLOCK14|/PLOCK13|PLOCKI12{PLOCK11|PLOCK10| PLOCKY | PLOCKS | PLOCK7 [ PLOCK®6 | PLOCKS | PLOCK4 | PLOCK3 | PLOCK2 | PLOCKI1 | PLOCKO
w rw w rw rw rw rw w rw rw rw rw w rw w rw
Bit field |Name Description
31:17 Reserved Resetliedreset val ue must be maintainrn
16 PLOCKK Lock key
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Bit field |Name Description
This bitatamanlyetienad it can only be
sequence.
0: Port configuration |l ock key is ngd
1: The port configuration | ock key 4
|l ocked before the next system reset.
Lock key moe:te seque
wr i t>e wlr >t evr @t e eehd( Oead 1)
The |l ast read 1 can be omitted, but
activated.
Note: The value of PLOCK[15:0] canng
write sequescen BAhg epeoation | ock K
the |l ock key.
15:0 PLOCKY Configuration |l ock bit for port GPI (
These bits are readable and writabl ¢
0.
0: Do noctonlfoicgku rtahtei on of the port
1: Lock the configuration of the por
Note: whenOg1l5; A,B, y =
When x = C, y = 13, 14, 15, the remsg
reaacl vy;
When x = F, y = 0, 1, 2, &nd 7t he¢ hees
reaadl vy.
53.100GPI O alternate function | ow register
Offset address : 0x20
Reset value OXFFFF FFFF (x = A,B); 0x0000 O0O0O0O
31 28 27 24 23 20 19 16
I AFSEI:7[3:O] I I AFSEI:6[3:O] I AFSEII_S[3:0] I I AFSEII,4[3:0] I
15I I‘:V I12 11I rTV . 8 7 r:V . 4 3 . l”:’V . 0
AFSEL3[3:0] AFSEL2[3:0] AFSEL1[3:0] AFSELO0[3:0]
I I T e
Bit field |Name Description
31:28 AFSELY[ 3Alternate function configuration bif
27:24 067)
23:20 0000: AFO
19:16 0001: AF1
15: 12 0010: AF2
11: 8 0011: AF3
7: 4 0100: AF4
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Bit field |Name Description
3:0 0101: AFS5
0110: AF6
0111: AF7
1000: AFS8
1001: AF9
1010: AF1O0
1011: AF1l1
1100: AF12
1101: AF13
111A0F14
1111: AF15
Not e: when 075 A, B, y =
Wh e n = C, all bits are-orndsyer vved ar
Wh e n = F, y = 0, 1, 2, 6, 7, the r
reaacl vy.
5311GPI O alternate f u@RItOxo nAFH)gh

Offset address : 0x24

regi ste

Reset value OXFOOF FFFF (x = A),; OxFFFF FFFF (x =
31 28 27 24 23 20 19 16
I AFSELI15[3:O] I I AFSELI14[3:()] I I AFSELII3[3:0] I I AFSELII2[3:0] I
15I I‘:V I12 11I rTV . 8 7 . r:V . 4 3 . l”:’V . 0
AFSEL11[3:0] AFSEL10[3:0] AFSEL9[3:0] AFSELS[3:0]
T I I e

Bit field |Name Description

31:28 AFSELY[ 3 Alternate Function Configuration Bi{
27: 24 8é15)
23:20 0000: AFO
19:16 0001: AF1
15:12 0010: AF 2
11: 8 0011: AF3
7: 4 0100: AF 4
3:0 0101: AF5
0110: AF 6
0111: AF7
1000: AFS8
1001: AF9
1010: AF10
1011: AF1l1
12/%50
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1100: AF12
1101: AF13
1110: AF14
1111: AF15
Not e: when 8¢ 15 ; A, B, y =

»
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When x = C, y = 13, 14, 15, t he r emg
reacacl vy;
When x = F, al | bits are-omdsyer ved ar

5312GPI O port bit clear register (GPI Ox _

Offset address :X28

Reset value : 0x0000 0000 (x=A,B,C, F)
31 16
T T T T T T T T T T T T T T T
Reserved
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PBC15 PBC14 | PBCI13 PBCI12 PBCI11 PBCI10 PBC9 PBC8 PBC7 PBC6 PBCS PBC4 PBC3 PBC2 PBC1 PBCO

Bit field |Name Description
31:16 Reserved Resethhedreset value must be maintain
15:0 PBCy Clear bit y(xof= pAorBt, GGPFH)OXx

These bits can only be written.
0: No effect on the corresponding P(
1: Clear the corresponding PODy bit
Not e: whenOg15; A, B, y =

When x = C, y = 13, 14, 15, t he r emdg
reaal vy,
When x = F, y = 0, 1, 2, 6, 7, t herr
reaal y.

5313GPI O driver strength configuration r

Offset address : 0x2C

Reset value : 0x0000 0000 (x=A,B, C, F)
31 16
T T T T T T T T T T T T T T T
Reserved
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DSI15 DS14 DS13 DS12 DSI11 DS10 DS9 DS8 DS7 DS6 DS5 Ds4 DS3 DS2 DS1 DSO
™ ™w ™ ™w ™ ™ ™ ™ ™w ™ ™w ™ ™ ™w ™ ™w
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Bit field |Name Description
31:16 Reserved Resetfthiedreset val ue must be maintain
15:0 DSy Drive capability configuration bits
0: High drive capability (16mA(5V)/ §
1: Low drive capability (8mA(5V)/ 4mA
Not e: whenOg15; A, B, y =
When x = C, y = 1djts4d,arkS5retske veamyg
reacacl vy,
When x = F, y = 0, 1, 2, 6, 7, the r
reaacl vy.
54AFI O Regi sters
541 AFI O register overview
AFlI O base address: 0x40010000
Tabs5l3eAFI O regi ster overview
ofsef Regster | @] 8 [ [ &[R[&][&8] I MHEEHEREEBRERHEEEIER R R ERREREE
0nlun x o
g %) 3 E E EXTI_ETRI EXTI_ETRR
| | < ! |
000h AFIO_CFG Reserved g E “E.}, UI o' [3:0] [3:0] Reserved
5|5 8|22
Reset Value ofo ofofoJoJoJo|oJoJo]o
EXTI3_CFG EXTI2_CFG EXTI1_CFG EXTIO_CFG
008h (AFIO_EXTI_CFG] Reserved [3:0] [3:0] [3:0] [3:0]
Reset Value oJoJoJo|oJoJoJo]oJoJoJo]oJoJo]o
EXTI7_CFG EXTI6_CFG EXTI5_CFG EXTI4_CFG
00Ch (AFIO_EXTI_CFG] Reserved [3:0] [3:0] [3:0] [3:0]
Reset Value oJoJoJo|oJoJoJo]oJoJoJo]oJoJo]o
EXTI11_CFG EXTI10_CFG EXTI9_CFG EXTI8_CFG
010h (AFIO_EXTI_CFG Reserved [3:0] [3:0] [3:0] [3:0]
Reset Value oJoJoJo|oJoJoJoJoJoJoJo]oJoJoJo
EXTI15_CFG EXTI14_CFG EXTI13_CFG EXTI12_CFG
014h (AFIO_EXTI_CFG4 Reserved [3:0] [3:0] [3:0] [3:0]

Reset Value oJoJoJo|oJoJoJoJoJoJoJo]oJoJoJo
542 AFI O configuration register (AFI O_CF
Offset address : 0x00
Reset value 0x0000 O0OO0OO

31 24 23 22 21 20 19 18 16

Reserved SPI2_NSS|SPI1_NSS| Reserved 7[1%3]%1(1:1 fé?}gk EXTI_ETRI[3:0]
™w ™ ™w ™ ™w

15 14 11 10 0
EXTI
ETRI[3:0] . EXTI_ETRR[S:()] . . . IReservedI . . . .

™ ™w
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Bit fieldName Description

312 Reser ved Resetliedreset val ue must be ma

23 SPlI 2_NSS NSS mode selection bit ofpuShl2l
mode) .

0: NSS is high impedance when

1: NSS is high | evel when idle
22 SPI 1_NSS NSS mode selection bit of Spgdlll
mode) .
0: NSS is high impedance when
1: NSS is high |l evel when idle
21 Reser ved Resetthedreset value must be ma
20 ADC_ETRI ADC injection conversion exter
This bit can be set to "1' at
connected to the external trig
0: AIhG ection conversion extelIl
1: ADC injection conversion ex
19 ADC_ETRR ADC rugul ar conversion externa

This bit can be set rtol s 1tthettr

connected to the ADC rugular c

0: ADC rugular conversion e xlthe)
1: The ADC rugular conversion
TI M8_TRGO.

18:15 EXTI _ETRI[3:0]|Sel XcITtl Eine injection to conve

0000: select EXTIO injection c
0001: Select EXTI1 injection t

1111: Select EXTI15 injection

1411 EXTI _ETRR[3:0]|Sel ect EXTI Line rugular to co
0000: Select EXTIO rugular t
0001: Select EXTI1 rugular t

1111: Select EXTI15 rugular to

10:0 Reser ved Resethhedreset val ue must be ma
543 AFI O external interrupAFCONEKGUr@EGD
Offset address : 0x08
Reset value : 0Ox0000 OOOO
13/550
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T T T T T T T l(eselrved T T T T T T
15 12 11 8 7 4 3 0
EXTI3_CFG[3:0] EXTI2_CFG[3:0] EXTI1_CFG[3:0] EXTIO_CFG[3:0]
™w ™w I'w ™w
Bit field|Name Description
31:30 Reserved|Resethiedreset value must be maintai
15:0 EXTI x_CF(EXTIXx configuration (x = 0...3)
These bits are readable and writabl
source for the EXTIXx external inter
EXTI O configuration:
0000: PAO pin 0001: PBO pin
0101: PRQ heirn reserved
EXTI1 configuration:
0000: PA1 pin 0001: PB1 pin
0101: PF1 pin Ot her: reserved
EXTI 2 configuration:
0000: PA2 pin 0001: PB2 pin
0101: PF2 pin Ot her: reserved
EXTI 3 configuration:
0000:pilMA3 0001: PB3 pin 0010:
0101: reserved Ot her : reserved
544 AFI O external interrupAFCONEKGUIr @EG»
Offset address : 0x0C
Reset wvalue 0O0x0000 O0OOO
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 ™w ™w ™w
Bit field|Name Description
31:30 Reserved|Reset hedwalsieea must be maintained
15:0 EXTI x_CF(EXTIx configuration (x = 4...7)
These bits are readable and writabl
source for the EXTIx external inter
EXTlI 4 configuration
0000: PAGO®P1InNn PBAODPON reserved
13/50
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Bit field|Name Description
0101: re®eheed reserved
EXTI5 conmnfiguration
0000: PAGO®1In PBG®OPOnN reserved
0101: re®eheed reserved
EXTI 6 conmnfiguration
0000: PABO®1n PB®OPOnNn reserved
0101: P F®t tpd m: reserved
EXTI 7 conmfiguration
0000: PAOCO®1In PBOOPON reserved
0101: PFQttpdm: reserved
545 AFI O external interrupAFCONEKGUIr @ G3
Offset address : 0x10
Reset value 0x0000 O0OOOO
31 16
' ' ' ' ' '  Rened ' ' ' ' ' '
15 12 11 8 7 4 3 0
I EXTI]]:CFG[S:O] I I EXTI]O:CFGB:O] I I EXTI97(IZFG[3:0] I I EXTISi(I:FG[.“a:O] I
I I I N
Bit field|Name Description
31: 30 Reserved |Reserved,the reset value must be ma
15:0 EXTI x_CF(EXTIx configuration (x = 8...11)
These bits are readable and writabl
source for the EXTIx external inter
EXTI 8 configuration
OO0OORA8 piOMO1: PBBODPON reserved
0101: re®eheed reserved
EXTI 9 configuration
0000: PAGOP1INn PB®ODPON reserved
0101: re®eheed reserved
EXTI 10 configuration
0000: PAQLOO pi nPBA®1 @i nreserved
0101: re®eheed reserved
EXTI 11 configuration
0000: PAQQO pi nPBAAL1 @i nreserved
0101: re®eheed reserved
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interrupAFCONEKGUIr @EG4eo

Reset value 0x0000 OOOO
31 16
Reserved
15 12 11 8 7 4 3 0
EXTI15_CFG[3:0] EXTI14_CFG[3:0] EXTI13_CFG[3:0] EXTI12_CFG[3:0]
™ ™ ™w ™
Bit field|Name Description
31:30 Reserved | Reserved,the reset value must be ma
15:0 EXTI x_CF(EXTIx configuration (x = 12...15)
These bits are readable and writabl
source for theeEKUWpkx.external in
EXTI 12 configuration
0000: PAQQ@ODPi nPBA@1®:i nreserved
0101: re®eheed reserved
EXTI 13 configuration
0000: PAQABO pi nPBABL®:i nPC13 pin
0101: re®eheged reserved
EXTI 14 configuration
0000: PAQ@O0 pi nPBAGLI®:i nPC14 pin
0101: re®eheged reserved
EXTI 15 configuration
0000: PAQA®BO pi nPBAGL ®:i nPC15 pin
0101: re®eheged reserved
6 Interrupts and events
6.I0Nest ed vectored interrupt controlle
Features
A 32 madskalklre upt channel $MPnoeuinalutding)i16 Cortex
A 4 programmable priorities (using 2 interrupt prior
A Low | atency exception and interrupt handling;
A Power management control;
A The realization of system control regi ster;
The nestied evgatpdr Controller (NVIC) is closely i nke
18/550
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The system tick ca60iOlOr. atWhem uadleue yisd efm xed katcl ock i
of HCLK/ 8), 1 ms time reference is generated.
6.1.2 | nterrupt and exception vectors
Tab6ll&¥’ect or tabl e
Posi |Prio| Priorit Na me Description Addr ey
- - - - Reserved O0x0000
- -3 Fi xed| Reset Reset 0x0000
No-maskabl e inter
- -2 Fi xed| NMI security system 0Ox0000
t NeMI vector.
- -1 Fi xed{HardFaul t Al'l types of err¢0Ox0000
System services |
- 3 SettahgSVvCal l i ) 0x0000
directives
System service r
- 5 SettalbPendSV ) 0x0000
pending
- 6 SettalbSysTick System tick timegl 0x0000
0 7 SettahWWDG Wi ndow watchdog | 0x0000
PVD interrupt <co
1 8 SettaldPVD 0x0000
16
RTC interrupt <co
2 9 SettaldqRTC 0x0000
17, 19 and 20
3 10 SettahMMU MMU gl obal interjp Ox0000
4 11 SettabFLASH Fl ash gl obal int¢gO0Ox0000
5 12 SettabhRCC RCC gl obal interj Ox0000
6 13 Set abEXTIO_1 The EXTI line [17]0x0000
7 14 SettaBhEXTI 2 _3 The EXTB:Rinénte|0x0000
8 15 Set abEXTI 4_15 The EXTI line [110x0000
9 16 - - Reserved 0x0000O0
10 17 Sett alg DMA CH1 2 DMAchannel1/2 nt errupt|{ Ox0000O
11 18 SettalfDMA _CH1 2 3 4DMA channel 1/2/]0x0000
12 19 SettalgDMA_CHS5 DMA channel 5 ingt 0x0000
TI M1 br akes, upd
13 20 SettalTI M1_BRK_UP_T _ _ _ 0x0000
communication in
14 21 SettahTl M1_CC TI M1 capture comj Ox00O00O
15 22 Sett al DMA_CH3 4 DMA channel /3/4 interrupt 0x0000
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Posi |Prio| Priorit Na me Description Addr e
16 23 Settalf Tl M3 TI M3 gl obal intel Ox0000
17 24 Sett all USART2 USART?2 global interrupt 0x0000O0
18 25 SettabTIMS_BRK_UP_TTIMB b_r_ake_s’ upd 0x0000
communiicnatteirornu p t
19 26 Settah Tl M8_CC TI M8 capture comj Ox0000
20 27 SettalLPTI M/ TI M6 LPTIM (connected O0x0000O0
/| TI M6 gl obal int
21 28 Settalb ADC ADC gl obal interjp Ox0000
22 29 SettalbSPI 2 SPl1 2 gl obal intel 0Ox0000
23 30 Settalbl 2Cl1 1 2C1 global intej 0x0000
24 31 Settalbl 2C2 |1 2C2 global inteyl0x0000
25 32 SettalbSPI 1 SPI'l global integj0x0000
26 33 SettafHDI V/ SQRT Pividero/pseqm&noe g 0x0000
interrupt
27 34 SettahlRAMC_ERR RAMC_ERR gl obal 0x0000O0
28 35 SettalUSART1/ USART2IUSART1/ USART2 gl ¢0x0000
29 36 SettafLPUART LPUART gI?baI intOXO(DCD(B
to EXTI line 22)
30 37 Sett alh USARTL USART1 global interrupt O0x0000
31 38 Settalh COMP COMP (connected §0x0000
DMA and USART1/2 in the interrupt vector scale
vectboesdivided into two groups bel ow:
DMA interrupt vector groupind. DMA interrupt vector grouping
| DMA_CHL 2 | | DMA_CHL 2 3 4 |
| DMA_CH5 | | DMA_CH5 |
| DMA_CH3 4 |
USARTL/2 interrupt vector grouping USARTL/2 interrupt vector grouping|
| USART2 | USARTL 2
| USARTL |
When using DMA and USART1/2 interrupts, you can
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6.2Ext er nal I nterrupt/ event controll er
621 | ntroducti on

The external interrg@gpt edygyentdetenatrohl errcont sEiatheat ¢
i nput |l ine can be independently configured witdg pul s
rising edge, falling edge endeoublyesbdgédedhi ¢ihhtean
state Iine in the pending register can be cleared by
6.22 Mai n features

The main features of EXTI controller are as foll ows:
A Supports i2mt esrofumta/revent requests

A Ilnterrupts/events corresponding to each input | ine
A Each interrupt line has an independent state bit

A Support for pulse or pending input types

A 3 trigger eventsedgeg Bappongeddgej samg double edge
A Can wake up to exit low power mode
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Fi g6ITEext enal interrupt/event controller Dbl octk
AMBA APB BUS
Pheripheral Interface 4—— PCLK2
32 32 32 32 32
Falling Rising Software .
Trigger Trigger Interrupt Interrupt Pending
. - Mask Request
Seletion Selection Event . :
; . ; register register
register register register
24 24 24 24 24 To NVIC interrupt
controller
>
— 24
) Pulse
Input - P
LiFr)le :'— Edge detect circuit generator
24 24 24
Event
Mask
register
6.23 Functi onal description

EXTclontains 24 interrupts, 16 from I/ O pins and 8 frc
channel of the external interrupt controller imugt b
edge, faldounhl edgegeotrigger event types by edge tr
EXTI _FT_CFG, and write '"1' to the corresponding bit
requests. When a presed oendgteh e reixgtgeerrn aplo lianrtietinye u pst ellait
and the corresponding pending bit is set to '"tlhe Wr |
interrupt request.

To generate event s, mhet cbereopdndungdeaadt elhnhiabé ed.

detection polarity, set up the rise/fall edgéeditriodge

the event masking register teodapd | mowcumg eom upn e\veagnmnte ¢

pul se is generated and the corresponding pending bit

I n addition, interrupt/ event requests can al so be ge
13/%50
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regi ster.
A Haralwe interrupt configuration, select and configu
E Configure the mask bit (EXTI _| MASK) for 24 inter

E Configure the selected disconnection trigger cor

E Confd gture enable and mask bits of the NVIC inter
controller so that the requests in the 24 interrtr

A Hardware event configurationirgdlect 24 |l ines as ¢
E Configure the mask bit (EXTI _EMASK) for 24 event

E Configure the trigger configuration bits for the

A Software interrupt/event configuratiemguiseldect 24

E Configure 24 interrupt/event line mask bits (EXT

E Configure the request bit of the software interr
14/650
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6.24 EXTI ' i ne mapping

Fi gtt2Eext er nall intemappphggeneric |/ O
EXTIO_CFJ3:0] Control EXTI1_CFGE3:0] Control EXTI2_CFE3:0] Control EXTI3_CFJ3:0] Control
Pa0 [J—) par [1—> P2 [J— o [
AFIO_EXTI_CFGL EXTIO EXTIL EXTI2 EXTI3
Register Pe0 [}— Pl [} P2 [— —> —>
Pe3 [ }—H
P C—> P C— P
EXTI4_CFJd3:0] Control EXTI5_CFGE3:0] Control EXTI6_CFE3:0] Control EXTI7_CFJ3:0] Control
pas [1— par [1—
v [ Pas  [—
EXT|4 EXTI5 EXTI7
AFIO_EXTI_CF@ \ b orm [— 2 e [
Register
PB4 [ J—h pes [}
P [ 1— P [(—>
EXTI8_CFJ3:0] Control EXTI9_CFGE3:0] Control EXTI10_CFJ3:0] Control EXTI11 CFJ3:0] Control
Pas [J— Pao [ J— pal0 [(J— pal [(J—
AFIO_EXTI_CFG3 EXTI8 EXTI9 EXTI10 EXTI11
Register — — RSl —
rpes [J—N P [}— P10 [}— et [}—»
EXTI12 CFJ3:0] Control EXTI13 CFE3:0] Control EXTI14_CFJ3:0] Control EXTI15 CFJ3:0] Control
pa13 [ —h paL4 [J— pa1s [ J—N
pai2 [ 1—
EXTI15
AFIO_REX'_I'It_CFG4 -2 pes [ b eea[— 2™ pers[—
egister
P12 [J—)
pciz [ }— pcia [ }—H pais [ }—
To configure external interrupts/ events on the GPIC
enabled first. Uni ver sal I/ O ports are conneedteidon o
mode of the other 8 EXTI Ilines is as foll ows:
A EXTIl line 16 is connected to the PVD output
14/550
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6.3.2

Address offset : 0x00

0x000000O00O

ue

v al

Reset

16

17

18

19

20

21

22

23

24

31

Eo

IMASKO

IMASK23|IMASK22| Reserved IMASK20|{IMASK19|IMASK18|IMASK17(IMASK16

Reserved

10

12

13

14

15

IMASKI15|{IMASK14|IMASK13|IMASK12(IMASK11|{IMASK10|{ IMASKY9 | IMASKS | IMASK7 [ IMASK6 [ IMASKS | IMASK4 | IMASK3 | IMASK2 | IMASKI

™

™

™

™

™
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Bit field|name describe
31:24 Reserve(Resen\reas et val ue must be maintained
2 22 I MAS KX Interrupt masksof2|RBg Xx.
0: Mask the interrupt request from
1: open the interrupt request from
21 Reserve(Resenwnhedreset val ue must be maintai
20: O I MASKX I nt er rku ptn @ sieslx .2é19, 20)
0: Mask the interrupt request from
open the interrupt request from

6.3.3 Event mask register (EXTI _EMASK)

Address offset : 0Ox04

Reset value : 0O0x000000O0O

31 24 23 22

21

20 19

18 17 16

Reserved IEMASK23[EMASK?22)

Reserved [EMASK20EMASK1

EMASK1 8|EMASK17EMASKI

™ ™
15 14 13 12 11 10 9 8 7 6

5

™ ™
4 3

™w ™w ™
2 1 0

EMASKI15[EMASK14EMASK13[EMASK12[EMASK11[EMASK 10 EMASK9 [ EMASKS | EMASK7 | EMASK6

EMASKS [EMASK4 | EMASK3

EMASK?2 | EMASK]1 | EMASKO

Bit field|name describe
31:24 Reserve(qRese,thredas et val ue must be maintained
23:22 EMASKX Event maski@®gien2Ri 28)«x.
0: Masking the event request from ||
1: open the event request from |line
21 Reserve(Resenthedreset val ue must be maintai
20: 0 EMASKX Event maski®gdsesh, 2¢ h®, %0)
0: Masking the event request from ||
1: open the event request from | ine

634 Ri sing edge trigger s

Address offset : O0x 08

Reset val ue : 0Ox00000OO0O0O0

14/650
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31 . . . . . . . 24 23 22 21 20 19 18 17 16
. . . RCSCIWCd . . . _cléézs _cfl%zz Reserved _c];ézo _0}1%19 _c]}%ls _011%17 _0}1%16
15 14 13 12 11 10 9 8 7 s 5 4 5 5 b 0
_CFGI5 | CFG14 | CFG13 | cRG12 | _cFan | _crai0| _cros | Cras | Cra7 | CRas | cras | crae | Cras | Craa | _Crar | _crao
w w rw w w rw w w rw rw w rw w w rw rw
Bit field|name describe
31:24 Reserve(Resennhedreset val ue must be maintai
23:22 RT_CFGx |[The rising edge on |linexxisri2ggens
0: Di sables rising edge trigger (in
1: Enabl e r i(siimtgererdgpt ¢ ramdyeavent s)
21 Reserve(Resentwhedreset value must be maintai
20: 0 RT_CFGx |[The rising edge on | inexx0sY,3y3gkr9s2d(
0: Disables rising edge ttiggex. (in
1: Enable rising edge trigger (inte
635 Falling edge trigger selection regis
Address offset 0x0C
Reset value 0x00000000
31 24 23 2 21 20 19 18 17 16
I I I Reselrved I I FT CFG23FT_CFG22 Reserved FT _CFG2! FT7CFGIQFT7CFGI+T7CFG]7FT7CFGI
15 14 13 12 11 10 9 8 r‘7)‘, rzv 5 YXV r;] r;V r‘IN r(\]’V
FT _CFGI5FT _CFG14FT CFGI13FT _CFGI12FT_CFGI11FT CFG10FT_CFG9|FT CFG8|FT _CFG7|FT_CFG6|FT _CFGS5|FT_CFG4|FT CFG3|FT_CFG2|FT _CFGI|FT_CFGO
rw rw rw rw rw rw rw rw rw rw rw rw w rw rw rw
Bit field|name describe
31:24 ReserveResent\hedresetbevanaietmau aite d .
23:22 FT_CFGx |The falling edge on | i né x st r2i2g g2€3r)s
0: Di sables falling edge trigger (i
1: Enabl e falling edge trigged | Owetd
21 ReserveResenthedreset val ue must be maintai
20: 0 FT_CFGx |The falling edge on | iné R,slr26d8r
0: Di sables falling edge trigger (i
1: Enabl etfabgbeng(edgerrupts and ev

636 Soft ware interrupt enable register(E

Address offset Ox10
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Reset val ue : 0Ox00000O0O0O0
31 24 23 22 21 20 19 18 17 16
Reserved SWIE23 | SWIE22 | Reserved | SWIE20 | SWIE19 | SWIE18 | SWIE17 | SWIEL6
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
SWIEIL5 | SWIEI4 | SWIE13 | SWIE12 | SWIEII | SWIE10 [ SWIE9 SWIES SWIE7 SWIE6 SWIES SWIE4 SWIE3 SWIE2 SWIE1 SWIEO

w w w w w w w w w w w w w w w w
Bit field|name describe
31: 24 ReserveqResennhedreset value must be maintai
23:22 S WI Ex Software intérriuspt22on23l)ine x.
When the bit is' O ', writing '1' S
this interrupt is allowed in EXTI _I

generated.
Note: This bitOcalmy bwrictiemgedlt ot o ¢
EXTI _PEND.

21 Reserve(Resentnhedreset value must be maintai
20:0 S WI Ex Software intérOuwat 2649, 20¢ x.
When the bit i s o ', writiEeEXT'!T1'PEN
this interrupt is allowed in EXTI _I

generated.
Not e: This bit can be cleared to 'O
EXTI _PEND.

6.3.7 | nterrupt request pending register/(E

Address offset : O0x14
Reset value : 0x00000000
31 24 23 22 21 20 19 18 17 16
T T T T T T T
Reserved PEND23 | PEND22 | Reserved | PEND20 | PEND19 | PENDI8 | PEND17 | PENDI16
1 1 1 1 1 1 1
rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_ wl
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PENDIS5 | PENDI14 | PENDI3 | PENDI2 | PENDII | PEND10 | PEND9 | PEND8 | PEND7 | PEND6 | PEND5 | PEND4 | PEND3 | PEND2 | PENDI1 | PENDO
rc_wl rc_wl rc_ wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl
Bit field |name describe
31:24 Reserve(Resenwvhedreset val ue must be maintai
23:22 P ENDX Hang bit (xoni 9 i22, %3)
0: No pending request occurred.
1: A pending trigger request has o0c(¢
14/6&650
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This bit is set to '1' when a selreaa
i ne. I't can be cleared by writiedg

21 Reserve(Resenwhedreset value must be maintai
2M: PENDX Hang bit (xonr,dli rR2e 19., 20)
0: No pending request occurred.
1: A pending trigger request has o0c¢(
This bit is set to '"1' when a selrea
i ne. I't can be tdclee arigad oy vbryi tciheadgey]

detection.

638 RTC Ti mestamp trigger source sel
Address offset 0x18
Reset ue O0x000000O00O0
31 16
Reserved
15 4 3 0
Reserved TSSEL[3:0]
Bit fie name describe
31: 4 ReservedqResenthedreset maalnueaimmuesdt. be
3:0 TSSEL[ 3]Select external interrupt input as t
0: Select EXTIO as the trigger sourd
1: select EXTI1 as the trigger sour g
15: Select EXTIlIl1lbfasimeetbmpgeeerns sy
14/550
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7 DMA controller

71l nt roducti on

The DMA controller can access totally 5 AHB sl aves:
controlled by CPU to perform fast dat a modvaetnae ncta nf rb
transferred without CPU intervention. Thus, CPU can

system power consumption.

MCW main backlagre -LAHBa bmws!| tsit r wochtiumr ea rwh itthr artoiudnndC B d h e |

core can access different slaves in parallel Or s ame
DMA controller has 5 |l ogic channels. Each |l ogic chan
peripheral s. I nternal arcmitt OMAc etmtamamles st he priority

72Mai n f eatur es

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

Each DMA channel supports hardware requests and s
software.

Each DMA channed¢f hawasr d epliicatiedy | evel (DMA_CHCFGx.
to 4 Il evels of priority) which can be configlukFed i
further compare hardware i ndew ((lcchvaenrn eiln chaxxmbreu mb d ro
hi gher priority).

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

Each channel has 3 inddpenderatn sdwean tc ofmpd ged eg d Hail ft
1 gl obal interrupt flag (set by 1l ogical OR of 3 e\

Support three trans# &e moypes-tiM@glmoecilyhar al Medmwdmopreyr.i pt
Access totally SRANWHB AsODQ,v eAsP.B 1F laansdh ,APB 2 .

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

Fi goXDeMA bl ock diagram

Flash
Interface
controller

CortexMO0

I

I

X
=
¢ P Bridgel g DMA
[ ] » Bridge2 w| DwmA
2 I >
o [ _2c2 > |m
o Arbiter
e | [ N e |
@_ DMA requests ; "AHB slave
DMA requests K device

7T4Function description

DMA control EeM0 amd eCarhtag> the s&Re aynst ®OMAdataebgstt
(RAM or peripheral) at the same ti me, DMA request w
cycles, and the bus arbiter wildl perform cytlkimg bsiche
(memory or peripheral) bandwidth.

741 DMA operation

A DMA request can be triggered by hardware periphera
according to the priority |level of st me colran megl .t oT H é
tr amgdfderess and bit wi dt h, and then the read data i s
the controller calculates the number of r etmaomisaddrne
of t htransfare x t

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 sdetermireeghe destination address (DMA_PADDRx or DMA_MADDRX) according timghsfer
direction and store the read data into the destination address space

A Calculate the number of outstanding operatiiosntsegr ,pe
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and update the source and destination addresses of
742 Channel priority and arbitration

The DMA uses an arbitration strategy to handle mul't

channel i s progmaimmaing rion treregichar (DMA_CHCFGx) .

4 |l evels of priority:

E Very high priority

E High priority

E Medium priority

E Low priority

By default, channel with | ower index has higher pric

For memory t o rmenmortyr attriaoms fiesr ,carri ed on after 4 tra

For transfer ralrdbtidgad atto opmeriispltamry,i erde on after each

743 DMA channel s and number of transfers

Each channel can perform DMAteramsf drhebestpeaeard i elle ap
address. The number of data transferred by DMA is pr
DMA_TXNUM register is decremented after each transf e

744 Programmabl e data bit awisdt h, al i gnme
Peripheral and memory transbed dadawhird, wwthi t hsepamo b
DMA _CHCFGx.PSI ZE and DMA_CHCFGx. MSI ZE.

When DMA_ CHCFGx.PSI ZE and DMA_CHCFGx. MSI ZE are diffe
to the bel ow.

Tab7htl®r ogr ammabl e data width and endian operation

Sourcd Destina-|Number
width tion of Source: Transfer operations Destination:
) width |transfer| Address/data (R: Read, W: Write) Address / data
(bi) (bit) (bit)
0x0 / BO 1: R BO [7:0] @0x0, W BO [7:0] @0x0 0x0 / BO
g g 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
8 16 4 0x0 / BO 1: R BO [7:0] @0x0, W 00BO [15:0] @0x0 0x0 / 00BO
0x1/B1 2: R B1[7:0] @0x1, W 00B1 [15:0] @0x2 0x2 / 00B1
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Sourcd Destina-|Number
. tion of Source: Transfer operations Destination:
ch.ith width |transfer| Address/ data (R: Read, W: Write) Address / data
(bi) (bit) (bit)
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 /B0 1: R BO [7:0] @0x0, W 000000B0 [31:0] @0x0 0x0 / 000000B0O
0x1/B1 2: R B1[7:0] @0x1, W 000000B1 [31:0] @0x4 0x4 / 000000B1
8 32 4 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] @Ox1 0x1/B2
16 8 4 0x4 / B5B4 3: R B5B4 [15:0] @0x4, W B4 [7:0] @0x2 0x2 /B4
0x6 / B7B6 4: R B7B6 [15:0] @0x6, W B6 [7:0] @0x3 0x3 / B6
0x0 / B1BO 1: R B1BO [15:0] @0x0, W B1B0 [15:0] @0x0 0x0/B1BO
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 0x4 / B5B4
0x6 / B7B6 4: R B7B6 [15:0] @0x6, W B7B6 [15:0] @0x6 0x6 / B7B6
0x0/B1B0O  [1: R B1BO [15:0] @0x0, W 0000B1BO0 [31:0] @0x0 0x0 / 0000B1B0O
16 32 4 0x2 /B3B2  [2: R B3B2[15:0] @0x2, W 0000B3B2 [31:0] @0x4 0x4 / 0000B3B2
Ox4 / B5B4  [3: R B5B4 [15:0] @0x4, W 0000B5B4 [31:0] @0x8 0x8 / 0000B5B4
0x6 / B7B6 4: R B7B6 [15:0] @0x6, W 0000B7B6 [31:@0xC 0xC / 0000B7B6
0x0/ B3B2B1B0 (1: R B3B2B1B0 [31:0] @0x0, W B0 [7:0] @0x0 0x0 /B0
32 8 4 0x4 / B7TB6B5B4 2: R B7B6B5B4 [31:0] @0x4, W B4 [7:0] @0x1 Ox1 /B4
0x8 / BBBAB9BS (3: R BBBAB9BS [31:0] @0x8, W B8 [7:0®@0x2 0x2 /B8
0xC / BFBEBDBCW: R BFBEBDBC [31:0] @0xC, W BC [7:0] @0x3 0x3/BC
0x0/B3B2B1B0 [1: R B3B2B1B0 [31:0] @0x0, W B1B0 [15:0] @0x0 0x0/B1BO
32 16 4 0x4 / B7TB6B5B4 2: R B7B6B5B4 [31:0] @0x4, W B5B4 [15:0] @0x2 0x2 / B5B4
0x8 / BBBAB9BS (3: RBBBAB9BS8 [31:0] @0x8, W B9B8 [15:0] @0x4 0x4 / BO9B8
0xC / BFBEBDBC}: R BFBEBDBC [31:0] @0xC, W BDBC [15:0] @0x6 0x6 / BDBC
0x0/ B3B2B1B0 [1: R B3B2B1B0 [31:0] @0x0, VB3B2B1B0[31:0] @0x0 0x0 / B3B2B1BO
32 32 4 0x4 / B7TB6B5B4 2: R B7B6B5B4 [31:0] @0x4, VB7B6B5B4[31:0] @0x4 0x4 / B7TB6B5B4
0x8 / BBBAB9BS (3: R BBBAB9BS [31:0] @0x8, W BBBAB9B8 [31:0] @0x8 | 0x8 / BBBAB9BS
0xC / BFBEBDBCW: R BFBEBDBC [31:0] @0xC, W BFBEBDBC [31:0] @0x({ OxC / BFBEBDBC
Notice:

DMA al ways p-bowstded aHVMDATAIZB1: 0] no matter what desti
destination size settiwomg df opedatvtioa)sufgper HWDBAYAE B h:

as foll ow:
, When source size is smaldes thanMBBRswi hlat Domwnsi ke
duplicates it to be 32 bits. E.g., source is 8 bi:

data with O to make it 16 bit sbian dd abteac cABmmed 00px600005058, &
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HWDATA[ 31: 0] ; (i f-bdestihreant iIDMA wiiz2d o0nl F2pad sour ce
When source size is | arger or equal to destinatior
32 bits data. H.sg.d,atsoWxdd,dHWDATA[81b0D] =0x1F1F_]1
0x2345, then HWDATA[31: 0] = 0x2345_2345.

This guarantees peripheral s&@ tdhaneroatly Bwp porntomwoadd ¢

move to thewplthcexweawhints i.e. 0 péaddi mg.gilsft euos ebrutv
a BRt address boundary, the source size shouddded se
wi th 0.

745 Peri pheral / Memamry meddrads 0n

DMA_CHCFGx. PI NC and DMA_CHCFGx. MI NC respectively con
address are-ianabhmedti modet oThe software cannotrwrite

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

A In fixed mode, thethddressinb addagssifi xed to

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

A In acyclic mode, DMA stopsstadrtera tihew tDMA stfrean d fser

transfer number in the DMA_TXNUMx register with tt
A I'n circular mode, at the end of a transfer, t he
reloaded toaindstihei cuakrewal u@ternal peri phereal or

to the initial base address set by the DMA_PADDRX

746 Channel configuration procedure

The det ail configuration flow is as bel ow:

1. Configureadhtrirtruptl:m enable interrupts, 0 disabl e
2. Configure channel peripheral address and memory ac
3. Configure channel priority, O0: | owest, 3: hi ghest.
4, Configure peripheral and memory address increment.
5, Configuranschanmndeéll otcrk si ze.

6. f necessary, configure circular mode.

7. 1 f it is memory to memof(MNpteonfbgooaf MGEMR MEBMAOUe

needs to set corresponding channel select value tc¢c
8. Repeat stheamnled8 loo8 cand finally.

15/550

NSING Technologies Pte. Ltd.

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



Q)
v NSING
"’ nsi.e@®@m. sg

9. Enabl e corresponding channel

I f software is used to serve interrupt, soft warreedmus
(software needs to write 1 to iogtierrtr8sforeemhbleaiannelllale ar |
interrupts corresponding to the channel should be cleared

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

Note: udDMA privilege management only supports that t
user as-enhhél PMAuser, otherwise it will cause DMA tr s

747 Fl ow contr ol

Three major flow controls are supported:

Memory to memory

B

Memory to peripheral

B

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

Tab7i2&|l ow control tabl e

DMA_ CHCFGx. MEIDMA_CHCFG) Sourc| Destin Transfer
AHB read to AHB wr
1 X Me mo r Me mo r
transfer
AHB
) AHB read to AHB w
Perip
0 1 Me mo r
APB
) AHB r eARBlwrtiot e, sin
Perip
AHB
. AHB read to AHB wr
Peript
0 0 Me mor
APB ]
. APBr ead to AHB wri
Peript

748 Ci rcul ar mo d e

The circular mode is usedntonpooascsesatai tcahami bgf ba
The DMA_CHCFGx. CIRC is used to enable this function.
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to be transferred becomes 0, it willfaguomagi takl ¢ hl
the DMA operation wil!/ continue.

I f the user wants to turn off the circular mode, t h
DMA channel |, and then write 0O to DMA_CHCFGxi €1 RB@e (\

DMA_CHCFGx register cannot be rewritten).

749 Error management

DMA access to a reserved address area willtraagsreonrDMA
flag i s set, and the hardware eoabmatbcal [ DMA]l EHLCE Gk
the channel oper atbceafror stndappeaed.ptl fentatbd e bit i s se
interrupt wild/l be generated.

7410l nt errupt

., Transfer complete interrupt:
An interrupt is deheaeratrtedswkeni shaomel et e. I nterr
its dedicated interrupt, interrupt mask conterralupan
flag clear Dbit is set.

Half transfer interrupt:

An i ntsergreunpetr ait ed when half of the channel ddta i s
has its dedicated interrupt, interrupt maskewmontr
interrupt flag clear Dbit is set.

T r a nesrér mterrupt:

An interrupt is generated when bus returned error
interrupt, interrupt mask control and intercdapt s
bittis se

Tab7t3®MA i nterrupt request

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

7411DMA request mapping

Totally t©OMAre egues85 from all the peripheralsit$o h;
can be used to select which DMA request is mapped t
scheme ofoDMer rplgereaslts t & [ODMWMA ccohnatnrnoel | lse.r

Not e: Di fferent DMA channels cannot use the same re
triggered if multiple channels are enabl ed.
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Tab7t4®MA request mapping
D M Arequest sources e | Peripher al DM DMA channe Peripher al DM
seld = adc _dma sel2 4= Ti ml_ch?2
s el = 1 Usart 1l t ) s el = Timl ch3
s el = 2 Usart 1l r X s el = 2 Ti ml _chi4
sel = 3 Usart 2 t x sel = 2 Ti ml_com
sel = 4 Usart 2 _r x sel28= Ti ml_up
sel = 5 Lpuart _t X sel = 2 Ti ml _tri(
s el = 6 Lpuart _r X s el = 3 Ti8nchl
sel = 7 Reserved sel = 3 Ti8nch?2
sel = 18 Reserved sel = 3 Ti8nc h3
s el = 9 Reserved sel = 3 Ti8rchi4
s el = 1 Reserved sel = 3 Ti8rcom
s el = 1 Reserved sel3ks = Ti8up
sel = 1 Reserved sel = 3 Ti@ntrig
s el = 1 Spi 1 _tx sel = 3 Ti m3_chl
s el = 1 Spil_rx sel = 3 Ti m3_ch3
s el = 1 Spi 2 _tx sel = 3 Ti m3_chd4
sel = 1 Spi 2_rx sel = 4 Ti m3_up
s el = 1 Reserved sel = 4 Ti m3 _tri(
s el = 1 Reserved sel4d 2= Reserved
sel =1 l 2c1_tx sel = 4 Reserved
sel = 2 l 2¢c1_rx sel = 4 Reserved
s el = 2 |l 2c2 _tx sel = 4 Reserved
s el = 2 |l 2c2 _rXx sel = 4 Tl M6
sel = 2 Timl _chl
ISDMA regl sters
751 DMA register overview
Tab7t5®& MA regi ster overview
Offset Register B3R R[N[S[R[SQ[S[a[S[a[E[S[e[a[S[a[S[a[C8]o[=[~[o[w[~][o]~]=]o
ooon | PMAINTSTS Reserved BlE|R|a|8|E|X|a|8|5|&[3|&|E|(X|a|8|2|8|3
Reset Value ojojojojojojojojofofojojojofofofOo]jO]jO]O
B EIEHEHEEEHEEE
004h DMA_INTCLR Reserved 5 E »>—< 6 5 E 5 3 5 'f ﬁ 6 5 'f 5 5 5 'f 5 6
OlojJO|J]Oo|JOJ]Oo|O]|]O|JO]J]O|[O|J]O]|]O]JO|]O|JO]|]O|JO]|]O]|O
Reset Value ojojJo|JojoO|J]O]JOJO|fOfOfO|J]O]JO|O|fOfO[O]|O]|]O]O
E? g g olo|lo|g|l¥|ly|wlz
N 2T Elx|x|O|Y¥
oosh | DMA-CHCFGL Reserved = go % g HEEE c E g z
S| a = o
Reset Value o[ofJoJoJoJoJoJolo[o[o]Jo]o]o]o
00Ch DMA_TXNUM1 — [ NDTX[15:0]
Reset Value [oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o
15/%50

NSING Technologies Pte. Ltd.
Address: 20 Science Park, #03-15/16
Teleteck Park, East Wing, Singapore 117674

Email: sales@nsing com sg



v NSING

X
< nsi.e@®@m. sg
Offset Register s s [[I[&[E[Q[I[Q[]][I[R]S[E[S[s[8[S[a]q[T][S]eo]e[~[eJw][~][m][a]]o
DMA_PADDR1 ADDR[31:0]
010h
Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o
0141 |_DMA_MADDR1 ADDR[31:0]

Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o
DMA_CHSEL1 CH_SEL[5:0]
018n Reset Value Reserved 0JoJoJoJo]o

= g5 w
Sisol 8| 8 lelelelelt|e|ylz
01Ch DMA_CHCFG2 Reserved g §O N N g E o|e 5 E ﬁ 6
il z ) )
S| a = o
Reset Value o[ofJoJoJoJoJoJo]ofo[oJo]o]o]o
020h |—DMA_TXNUM2 Reserved [ NDTX[15:0]
Reset Value |0|0|0|o|0|0|o|o|0|0|o|0|0|0|o|0
DMA_PADDR2 ADDR[31:0
024h
Reset Value 0|0|o|o|o|o|o|o|0|0|o|o|0|o|o|o|0|0|0|o|0|0|o|o|0|0|o|0|0|0|o|0
028 |_DMA_MADDR2 ADDR[31:0]
Reset Value 0|0|o|o|o|o|o|o|o|o|o|o|0|0|0|0|0|0|0|0|0|0|o|o|0|0 oJoJoJoJoTJo
02Ch | DMA_CHSEL2 R g CH_SEL[5:0]
Reset Value eserve 0JoJoJoJo]o
= g | g w
Slso|l T | Fole|elelelz|¥|8]|E
030h DMA_CHCFG3 Reserved Sig° N N § E ol E |5
w T %] [
S| a = o
Reset Value o[ofJoJoJoJoJoJo]lofo[o]Jo]o]o]o
DMA_TXNUM3 | NDTX[15:0]
034h Reset Value D [oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o
DMA_PADDR3 ADDR[31:0]
038h
Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o
03Ch |—DMA_MADDR3 ADDR[31:0]

Reset Value o|o]o]o|o|o|o|o|o|o|o|o|0|o|o|o|0|o|0|o|0|o|o|o|o|o oJoJoJoJoTJo
DMA_CHSEL3 CH_SEL[5:0]
040n Reset Value Reserved 0JoJoJoJo]o

= g | g w
Slso|l T | Tolg|elelelR|¥|8]|E
044h DMA_CHCFG4 Reserved Sig° N N § E ol E |5
w T %] [
S| a = o
Reset Value o[ofJoJoJoJoJoJo|lofo[o]Jo]o]o]o
DMA_TXNUM4 | NDTX[15:0]
048h Reset Value R [0JoJoJoJoJoJoJoJoJoJoJo]o]o]o]o
04Ch |—DMA_PADDR4 ADDR[31:0]
Reset Value 0|0Iolo|o|o|o|o|o|o|o|o|0|0|0|0|o|o|o|0|o|o|o|o|o|o|o|o|o|o|o|o
0500 | —DMA_MADDR4 ADDRI[31:0]

Reset Value o|ololo|o|o|o|o|o|o|o|o|o|o|o|o|0|0|0|o|0|0|o|o|0|0 oJoJoJoJoTJo
DMA_CHSEL4 CH_SEL[5:0]
054n Reset Value Reserved 0JoJoJoJo]o

AEREE .
Sls_| 2 2ololololalE|y|Ylz
058h DMA_CHCFGS Reserved S §O N N g E % olg E % 5
|l @ ) )
S| a = a
Reset Value o[ofJoJoJoJoJoJo|lofo[oJo]o]o]o
DMA_TXNUM5 | NDTX[15:0]
o5¢ch Reset Value R |o|o|o|0|o|o|o|o|o|o|o|o|o|o|o|o
060n |DMA_PADDRS ADDR[31:
Reset Value 0|0Iolo|o|o|o|o|o|o|o|o|0|0|0|0|o|o|o|0|o|o|o|o|o|o|o|o|o|o|o|o
064 | —DMA_MADDRS ADDRI[31:0]

Reset Value o|ololo|o|o|o|o|o|o|o|o|o|o|o|o|0|0|0|o|0|0|o|o|0|0 oJoJoJoJoTJo
DMA_CHSEL5 CH_SEL[5:0]
osgh Reset Value Reserved 0JoloJoJo]o

752 DMA 1 nterrupt status regl ster
Address offset 0x00
Resveatl ue: 0x0000 00O0O
31 30 29 28 27 26 25 24 23 ) 21 20 19 18 17 16
T T T T T T T T
Reserved ERRFS | HTXFS | TXCF5 | GLBF5
1 1 1 1 1 1 1 1
r r r r r r r T T T iy T T T T r
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
ERRF4 | HTXF4 | TXCF4 | GLBF4 | ERRF3 | HTXF3 | TXCF3 | GLBF3 | ERRF2 | HTXF2 | TXCF2 | GLBF2 | ERRFl | HTXFI | TXCFl | GLBFI
r r r r r T T T T T T T T T T T
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Bit field |Name Description

19/15/ 11/ 7ERRFXx Transfer error #bag for channel x (X
Hardware sets this Dbit when transfer
wr i Hitdiog DMA_| NTCLR. CERRFx bi t .

0: Transhappemedr omochannel x.
1: Transfer error happened on channel x

18/ 14/ 10/ 6 HTXFx Hal f transfer féd5)g. for channel x (x4
Hardware sets this bit when half trg
wr i Bittiiog DMA _ | GIHFTCXBRK t .

0 Halft r a metfe®lro me&an channel Xx.
1: Half transfer was done on channel x.

17/ 13/ 9/5/|TXCFx Tr ancerfipetef | ag for &bhgnnel x (x=1
Hardware sets this bit when transf en
6td DMA_ I QLRI t .

0O: Trmtyatdeme channel x.
1: Transfer was done on channel x.

16/ 12/ 8/ 4/|GLBFX Gl obal flag f&n .channel x (x=1
Hardware sets this bit when any 1int g
cleared by soofitéwabBADbYNGICRERK tn.g
0 Not r a n s f, lealft rear roisofr earrdené event happemn channel
1: One oftransfer errgrhalftransferor transferdone event happesn channel x.

753 DMA interrupt flag clear register

Addressxo®4f set

0

Reset value: O0x0000 00O0O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
l Reselrved I I I I I CERRFS5 | CHTXFS | CTXCF5 | CGLEFS
[ VU N N (S (A SR SR SR SR S S S S S
CERRF4 | CHTXF4 [ CTXCF4 [ CGLBF4 | CERRF3 | CHTXF3 | CTXCF3 | CGLBF3 | CERRF2 | CHTXF2 | CTXCF2 [ CGLBF2 | CERRF1 | CHTXF1 | CTXCF1 | CGLBF1
w w rw w w w w w w w w w w w W W
Bit field |Name Description
19/15/ 11/ 7CERRFXx Clear transfer ereédn.flag for channe
Software can set this bit to clear ERRF of corresponding channel
0: No action.
1: Reset DMA_INTSTS.ERREF bit of corresponditftpnnel
18/ 14/ 10/ 6 CHTXFx Clear half transfé&5) 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.
17/ 13/ 9/ 5/|CTXCFx Cl ear dompetefsifeeg for @&bgnnel x (x=1
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Bit

field Na me

Description

Software can set this bit to clear TXCF of corresponding channel.
0: No action.
1: Reset DMA_INTSTS.TXCEF bit of corresponding channel

16/ 12/ 8/ 4/|CGLBFx

Cl ear ewntfolbaag for @&Ebhgagnnel x (x=1
Software can sehis bit to clear GLBF of corresponding channel.

0: No action.

1: Reset DMA_INTSTS.GLBF bit of corresponding channel

754 DMA channel Xx configuration regi
Note: The x i s léétbannel number, x =
Address offsidt): 0x08+20 * (x

Reset Ox®I00®: 0000

Reserved
1 1 1 1 1 1 1 1 1 1

15 14 R 0 N | 7 6 5 4 3 2 1 0
Reserved I\&%\&Z PRIOLVL[1:0] MSIZE[1:0] PSIZE[1:0] MINC PINC CIRC DIR ERRIE | HTXIE | TXCIE CHEN
~ . n; . N m w w
Bit figName Description
31:15 Reserved Resenwhedreset val ue must be maint g
14 MEM2 MEM Memory to memory mode.
Software can configure this channel to memory to memory transfer when it i
yet enabled.
0: Channel transfdretween memory and peripheral.
1: Channel set to memory to memory transfer
13:12 PRI OLVL[1:0]|Channel priority.
Software can program channel priority when channel is not enable
00: Low
01: Medi um
10: Hi gh
1 1Veryhi gh
11:10 MSI ZE[ 1: 0] Me mor ysizel at a
Software can configure data size read/write from/to memory address
0OO0O:bi& s
01:-bil6s
10:-biBs
11: Reserved
9:8 PSI ZE[ 1: 0] Per i ph esizea | dat a
Software can configure data size read/write from/to peripheral address
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Bit figName Description
0OO0O:bi& s
01l:-bil6s
103bits
11: Reserved
7 Ml NC Memory increment mode.

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

1: Memory address increase with each transfer.

6 Pl NC Peripheral increment mode.

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

1: Peripheral address increase with each transfer.

5 Cl RC Circul ar mode.

Software can set/clear this bit

0: Channel will stop after one roundtransfer.
1: Channel configure as circular mode.

4 DI R Data transfer direction

Software can set/clear this bit.

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

3 ERRI E Transferer r or i nterrupt enabl e.
Softwarecan enable/disable transfer error interrupt.
0: Disable transfer error interrupt of channel x.

1: Enable transfer error interrupt of channel x

2 HTXI E Half transfer interrupt enable.
Software can enable/disable half transfer interrupt.
0: Disable half ansfer 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 transfer complete interrupt of channel x

1: Enable transfezomplete interrupt of channel x

0 CHEN Channel enabl e.

Software can set/reset this.bit
0: Disable channel.

1: Enable channel.

755 DMA channel X transfer number regi st

Not e: The x i s 1cdtbannel number, X =

Address offs¥#lt: 0x0C+20 * (X
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Reset val ue: Ox0000 0O0O0O

31 16
Reserved

15 0
NDTX[15:0]
™w

Bit field|Name Description

31:16 Reserve(Resentnhedreset val ue must be maintai

15:0 NDT X Number of data to transfer.

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

Othewise it will keep at zero and reset channel enable

756 DMA channel X peripheral address reg

Note: The x i s léétbannel number, x =

Address offsidt)y: 0x10+20 * (X

Reset value: 0x0000 00O0OO

This register can ondiys kel evd i t DdA_CHCREGXx. CHBEBMN=I10) s

31 16
ADDR([31:0]
™w
15 0
ADDR[31:0]
™
Bit field |Name Description
31:0 ADDR Peripheral address.

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

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

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

757 DMA channel x memory address registe

Not e: The x i s 1cdtbannel number, X =
Address offsidt): 0x14+20 * (X
Reset Ox®I00®: 0000
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This register can only be written if the channel i s
31 16
ADDR([31:0]
™w
15 0
ADDR[31:0]
™
Bit field |Name Description
31:0 ADDR ADDR Memory address.

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

Increment of address will be decidedbWM A _ C H CMS3E. With

D MA _ CHC.HMS23E 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

758 DMA channel X channel request sel ect

Not e: The x is lédbannel number, X =
Addsrse of fset i1)0x18+20 * (X
Reset val ue: Ox0000 0O0O0O

31 16
15 6 5 0
I I I " Resened I I I I I CHﬁS};L[S:O] I I
Bit field |Name Description
31:6 Reserve(Resentwhedreset value must be maintai
5:0 CH_SEL[{DMA channel request selection
ox00:adc _dma
e é
Ox2E: TIM6
For the mapping of peripheral DMA requests to DMA input request channel nunj
please refer t@ a b7t4e
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8 CRC calculation unit

81CRC introduction

This mendwelge ates the functions of CRC32 and CRC16, ar
obtains any CRC calculation result according to a fi
is mainly used tandernfegtheycoffreéataesisandmips Divo il ea

a method to verify the integrity of flash memory. C
when the program is running,detniter i ®o mmerne riatt ewi tdhur
store it in the specified memory space.

82CRC main features

821 CRC32 modul e

CRCI32H XF RXF XRFNXGXF XF XGE R X+ R+ X+ X+ X+ 1)

32 bits of data to be checked and 32 bits of outpu
CRCalculation ti me: 1 AHB c¢lock cycles (HCLK)
Genepruarlpdhs ¢ 8 egi ster (can be used to store tempora

822 CRC16 modul e

CRC16%XY X+1)

There are 8 bits of data to be checked and 16 bits
CRC calculation teméHCLKAHB clock <cyc

The verification initial wvalue can be confuirgeured,

Support 8bit LRC check value generation

The following figure is the block diagram of CRC uni
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Fi g&¥CRC calculation unit block diagram

CRC

CRC16

|
| Regs
|

|
|
AHB TRV S e e :
| : | | :
BUSC— T |L AHBINf G———2  LRC |
|

83CRC function description

831 CRC32

CRC alculation -wint tdztooatre gisstoar: 32
A Writing this register to input CRC dat a.
A Reading this register to get the calculated CRC r ¢

Every writing operation of this data register ntrigg
result (CRC calcul ati omi ti swored froatmrear otnh drmheb wthe | ey 3K

Suppor-tab&chkvri t es orreasde qoupeenrtaitailo mesr.i t e

CRC_CRC32DATi riatni &lei zeed t o OXFFFFFFFF by setting CRC
not affect the data in register CRC_CRC32I DAT.

832 CRC16

CRC_CRC16CTRL. ENDHL controls little endian or big er

To clear thastef&€RCtoperaheon, set CRC_CRC16CTRL. CLR

The initial value of CRC calculation can be configur

value is the result of the |l ast calcul ati on.

LRC calculatso@RCscaheubkameoan. Both are carried out

depending on needs. I f the initial value needs to be
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84CRC regi sters

841 CRC regveterew

The followingitsdkRlre lainglt 3 etskeéd weal ues of CRC.

Tab8l€ RC r eogviesrtveire w

omet| regser |&|2[% |8 |x[&|0]z[]a]a]s][a|a]x][e]a][s]a]a][z]a]o]]~|e]e]]]|~]]0
CRC32DAT CRC32DAT[31:0]
000h
ResetVaIue1‘l‘lllllll‘l‘l‘lllllll‘l‘l‘l‘1|l‘1|1|1|1‘1‘1|1 lllllll‘l‘l‘lll
CRC32IDAT CRC32IDATI[7:0]
004h Reserved
Reset Value 0‘0‘0‘0‘0‘0‘00
=
w
CRC32CTRL a
008h Reserved o
Reset Value 0
o
o
CRC16CTRL alg|z
0och Reserved w| g
&
Reset Value 0|0
CRC16DAT CRC16DAT[7:0]
010h Reserved
Reset Value O’O’O’O‘O‘O‘O’O
CRC16D CRC16DJ[15:0]
014h Reserved
Reset Value 0‘0‘0‘0‘0‘0‘0‘0 0‘0‘0‘0‘0‘0‘0‘0
LRC LRCDAT[7:0]
018h Reserved
Reset Value OIOIOIO‘O‘O‘OIO

842 CRC32 data register (CRC_CRC32DAT)

Address offset: 0x00
Reset value: OxXFFFF FFFF

31 16
CRC32DAT[31:0]

™

CRC32DAT[31:0]

™

Bit f[Name Description
31: 0 CRC32DATCRC32Data register.

The written datas the CRC value to be checked. The read data is the CRC calculation result. G

bit operations are supported.

843 CRC32 independent data register (CRC

Address offset: Ox04

Reset val ue: 0O0x0000 0O0OO0O
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31 16

Reserved
15 8 7 0
Reserved CRC32IDAT[7:0]
™

Bit f Name Description

31: 8 Reservedqeserved,the reset value must be maintaine
7:0 CRC32I D ndepehbhdentdaB8a register.

General 8 bits data register. It is for temporary storbgté data. CRCCR C3 2 CT R L biRds¢
signal will not impact this register.

Note: Thiis megiatpart of CRC calculation and can be

844 CRC32 control register (CRC_CRC32CTR

Address offset: O0x 08
Reset val ue: Ox0000 0O0O0O

31 16
Reserved
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
15 1 0
T T T T T T T T T T T T T T
Reserved RESET
1 1 1 1 1 1 1 1 1 1 1 1 1 1
w
Bit f iName Description

31: 1 ReserveReserved,the reset val ue must be maintaine
(0] RESET RESET signal.
It can reset CRC32 module and set data register to be OxFFFF_FFFF. This reset can only write

hardware will clear to 0 automatically.

845 CRC16 control register (CRC_CRC16CTR

Address offset:: Ox0C
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 3 2 1 0
T T T T T T T T T T T T
Reserved CLR ENDHL | Reserved
1 1 1 1 1 1 1 1 1 1 1 1
\ ™w
16/550

NSING Technologies Pte. Ltd.

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



Qy,
%’nSNG

nsi.e@®@m. sg

Bit fieldNam Description
31: 3 ReservéegReserved,the reset value must be maintai
2 CLR Cl ear CRC16 results

0: Not clear.

1: Clear to default value 0x0000. Set this bit to 1 will only maintain 1 clock cycle, hardwari

clear automatically. (Software reativays 0)
1 ENDHL |Data to be verified start to calculate from MSB or LSB.

0: From MSB to LSB

1: From LSB to MSB

IThis bit is only for data to be verified.
0 Reservdgreserved, the reset value must be maintai
Not é:i t&, tE6-lminddse3r2ati ons are supported.

reg

846 CRC16 input data register (CRC_CRC16

Address offset: O0x10

Reset value: 0O0x0000 O0OOO

31I i i i i i i i i i i i i i I16
Reserved

15I T T T T T T 8 7 T T T T T T T 0

Reserved CRCI16DAT[7:0]

Bit fielName Description

31: 8 Reserved Reserved,the reset value must be maint :

7: 0 CRC16 DAT|[ |Data to be verified

Not éb:i L&, t s -laintds 3&perations are supported.

847 CRC cyclic redundancy check code

Address offset: O0x14

Reset value: 0x0000 OOOO

31I T T T T T T T T T T T T T I16
Reserved

15I T T T T T T T T T T T T T T 0
CRC16D[15:0]

Bit fieName Description

31: 16 Reserved Reserved,the reset val ue must be maint
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Bit fi eName Descri ption

15:0 CRC16D[ 15:lé@it valwue of cyclic redundancy resulf
Every time the software wrbiittesc atlhceu |l GR(
CRC16 is updated in this register.

Not ebii t&,i tk6-aintds 3@per ati ors taroep esap porhtcse dmei@& t Wiec @ |
ensure-bthatniléial values are configured properly)

848 LRC result register (CRC_LRC)

Address offset: O0x18
Reset val ue: Ox0000 0O0O0O

31 16
Reserved
15 8 7 0
Reserved LRCDAT[7:0]
™w

Bit fiel (Name Description
31: 8 ReservedReserved,the reset value must be mainte
7: 0 L RCDAT][ 7LRC check value register.

Software need to write initial value before use. And then each writing data to CRCDR W
XOR with LCR register value. The result will be stored in LRC. Software read the result

should be cleared before next use
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9 Advanced-control timers (TIM1 and TIM8)

9.1TI M1 and TI M8 introducti on

The advanced control timers (TI M1 and TIM8) is mainl
measuring the pulse width ottpht wapyeaftomsmgnatlc.and (e

Advanced timers have compl etmeméa airiys el iplum ndtuthacthi o8u
mot or control

92Mai n features of TI M1 and TI M8

A l@iatut el oad kbuaaereewnt izregowmdtoiwng , up/ down countin

A 1@®@it programmable prescaler. (The frequency divVvis]|
65536)

A Programmabl e Repetition Counter

A TIM1 up to 6 channels, TIM8 up to 6 channel s.

A 4 capture/compare channels, the worpkulnsge moadee oautep
capture.

A The events that generate the interrupt/ DMA are as
E Update event
E Trigger event
E Input capture
E Output compare
E Break input

A Compl emewnttmutys wit ht iardg ust abl e dead
A For TI M1 and TI M8, channel 1,2,3 support this fe

A Timer can be controlled by external signal

A Timers are linked internally for timer synchroni z
bl anking

A TI M1 _CC6 fowi OPAMP

A lncrement al (qguadrature) encoder interface: used
position

A Hal l sensor i nt eprhfaascee :moutsoerd ctoontdroolt hr ee
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Fi go¥Bed ock oifadgdadmd and TI M8

BIT
. orarm
Clock failure event From clock controller C&Sock Security Systejn —/
PVD abnorma(Power supply voltage detectjon
LOOKUP(CoreHardfauly
Comparator polarity
CK_TIM18from RCC Internal clockCK_INT)
¥ To another timerADC
- : >
Polarity selection ETRF TRGO—p
Edge detector Trigger controller
TIMX_ETR pin ————»- —
Prescaler
COMP TIM_ Input filter T Resetenable
OCREECLR 2 up/down, count
ITR 1, 2, 3 Slave mode
x(x=0, 1, 2, 3) controller
——
D—p TRGI
TIIF_E CK_PS(
Encoder mode
Psc Prescaler
l: TIxFPx (x=1,2)
CK_CNT
t e
e Updaie
o event o1 | Auto-reload > | ONT Counter
= 7
| cexit v
@ Input filter & : } e cexm oo T o
TIMx_CHL - 1 detecmm »| Lica| prescate] \y Outpuf —OCIN® TIMx_CHIN
—TRGM CCx Event Capturé¢Compare x Output Control —OC2» TIMx_CH2
> ~ Inpuf (x=1 2 3 9 (DTG, —_OC2N
TIMx CH2 T2 Input filter & | TT2FP] - register p Complementary > TIMx_CH2N
_ — = —
edge detectof TI2FP2 1C2> [ ICXPS> OC3»  TIMx_CH3
—TRGM =
— OC3N» TIMx_CH3N
_ Input filter & L -
TIMx_CH3 T 3——— edge detecto TI3FP4 ;]qc& P_i OCA»  TIMx_CH4
~TROM w
TI4F ¥
TIMx_CH4 TI4—— | Input filter & | TI4FP4 IC4 CapturéC
edge detecto| — -apturéCompare x . n_
TRG (x =5,6) register 4 Output Control 0oCs—»
» 1
ETRF —0Ce—»
|
The event Interrupt and DMA output
The capture channel 1 input can come from | OM or comparator ou

93TI M1 and TI M8 function description

931 Ti nbease unit

Thadvawoaedr o-hanee unit mainly inchedoad pmascalpert, tda
the time base unit is working, the software can reac
TI Mx AR and TI MxtRBECNT) at any

Depending on theetebtdi pgedbbatthenabte bit (Tl Mx _CTRL
register is transferred to the shadow register i mmec
when t he cotmteeroveedtlbhevs under fl ow conditi on and i
TI Mx CTRL1. UPDI S=0. The counter CK_CNT is valid only
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9311 Pregcadalescription

The TI Mx_PSC r egi-bsitterc occuomtseirs ttsh aotf caanl6be used to div
factor between 1 and 65536. It can be changed on th
accounnexatt uWmeate event .

Fi g#2Counter timing diagram with prescaler divis

CNTEN

s JJUUUUUUUUUUTUUU]
Timer Clock= CK_CNT M H H

Counter register g7 @@@ 00 >< 01 X:

Update eveint UEV~ H

Prescaler controller register 0 3

Write a new value in TIMXPSC

Prescalercounter 00000080
Prescaler buffer 0 >< 3
932 Counter mode
9321 Upcounting mode
Il n-cwopupnting mode, the counter wildl count from O to t
counter overflow event is generated.

I f the TIMx_ CTRL1.UPRS bit (select update requmdst )

(UEV) will generate. And TI Mx _STS. UDITF will not be
DMA requests are generated. This setting is used in
generate ampupdate interr

Depending on the update request source is configured

regi sters are updated and the TIMx _ STS. UDITF is set:

A The repetition count®BrMx eRBRANTthe contents of the
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A Update edwtamw srheagdi st ers with preload value(TIl Mx_AR)
A The prescaler shadow register is reloaded with
To avoid updating the shadow registers when ntelme val
update by setting TIMx_CTRL1. UPDI S=1.
When an update event occurs, the counter willtdati
prescaler value wil!/ remain unchanged) .
The figure bel ow shows eshoanvei oerx aammpd etsh eo fu ptdhaet ec of ul nat gesr
t hecapgnting mode.
Fi g&3Td mi ng di@«guamiaofg.ufhe internal c¢clock divide
Internal clock
divided by2 CNTEN
CK_PSC

Timer clock= CK_CNT

Counter overflow

Update interrupt fla@DITF)

Update everfUEV)

Counter register

L

0035>< 0036

LI
OOOOX 0001>< OOOZX 0003><i

0034

:

Internal clock

divided by N erse JUULUULJUUTUUUTUT

Timer clock= CK_CNT —I /] —I

I/

/]

Counter register 1F 20 //// 00

Il

Counter overflow —I
Update interrupt flaDITF)
Update everfUEV) —I
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Fi g%4Té mi ng di agram iafyp dtahee event when ARPEN=0/1
ARPEN=0

CNTEN

CK_PSC
Timer clock=CK_CNT

Counter register 31 9@@@ 36

Counter overflow

HUUUUUHUT
HUUUUUuUl

Update event UEV™

Update interrupt fla@DITF)

Auto-reload preload register ~ FF

B

36

Change AR
Write a new value in TIMXAR

value

ARPEN=1

CNTEN

CK_PSC —L
Counter register g @@@@ F5

Counter overflow

Timer clock= CK_CNT

UUUUUuU
LUUUUUuUl

Update eveht UEV™

Update interrupt flagDITF)

Auto-reload preload register

F5 ‘X 36
Write a new value in TIMXAR
F5 >< 36

Auto-reloadshadowregister
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9322 Dowaoounting mode

I n dooomnnting mode, the counter wildl decrement from t
t he raeutooad value and generate a counter underfl ow ev

The process of configuring updatatewgnmedandsuptleaenga
mode 9.8e@ .1

The figure below shows some examples of the counter
the -downting mode.

Fi g#5Téd mi ng di agr-aonunotfi nfpe dotwar nal clock divided

Internal clock divided by
2 CNTEN |

esinnnnhnhnnnnnnn
Timer clock= CK_CNT |_| |_| |_| |_| H

Counter register 0002 0001X 0000 ooseX oossX 0034@[

Counter underflow

Update eveht UEV™

Update interrupt fla@JDITF)

Internal clock divided by

. o TNV UL

Timer clock= CK_CNT /|
N
/]
Counter register 20 1F 4// // 00 36
[

Counter underflow

Update eveht UEV™

Update interrupt flagDITF)

9323 Cenaakrgned mode

I n ca&hitgmed mode, the counter i ncirleanenod s ntf & romowWe rt fol
generated. It thanonteboadsvadbwe f{TomMxtRA&®R) to 1 and (gEe
Then the counter resets to 0O and starts counting up

I n this mode, the TIMx _ CTRL1.DIR direction bits have
har dwaCeanltiegrpned mode is valid when the TI Mx_ _CTRL1. C;/

The update events can be generated each time the ¢

17/%350

NSING Technologies Pte. Ltd.

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



>

"‘.nSING

4 nsi.e@®@m. sg

Al ternatively, an update ewvefdtl MgaEVIIGEN. b&DGENbOI &t ¢
or using a slave mode controller). I n this case, the
Pl ease note: if the updatel sadropdaseabebenecerebvadf

Fi g&6Td mi ng di agr aathi @fnetdhe | @é retr evra | clock divided

Internal clock W |‘| |‘| |‘| |‘| |‘| |‘| |‘| H
divided by2 e ﬂm—um
CNTEN
Timer clock=CK_CNT —| I—I —| |—| I—I I—I H
Counter register 9003 0002>< 0001 OOOO>< 0001>< 0002>< 0003>[

Counter underflow

Update eveht UEV™

Update interrupt fla@DITF)

Internal clock divided

by N cxpsc AUUUUUUUT]
Timer clock= CK_CNT —| /| —|
1
//
Counter register 20 1F // // 01 00
[

Counter underflow

Update eveht UEV™

Update interrupt flagJDITF)
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Fi g%%Ae cealtiegned sequence di agrdmotwsatanidnalndeed | oavisn t( A

Counter
I
underflow CNTEN
CK_PSC —L
Timer clock= CK_CNT
comerregser _on_(A(ode{olo B S EE
Counter underflow ]
Update eveht UEV™
Update interrupt flagDITF)
Auto-reload preload register FD )( 36
Write a new value in TIMXAR
Auto-reload active register FD X 36
Counter CNTEN
overflow

CK_PSC
comarsse 7 ) AHPBEEEEEEEEE

Counter overflow

Update eveht UEV™

Update interrupt flagDITF)

Auto-reload preload register FD /)( 36

Write a new value in TIMXAR

Auto-reload active register FD X 36

933 Repetition counter

The basic O@nRitesafri Hect itdirer conditi ons Aonorupdateaéeveaegt

is actually only generated when the repeat counter r
This means that data is transferred from the preloac
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unddrow, where N is the value in the TI Mx_ REPCNT.

The repetition counter is decremented:

A In tbheumping mode, each time the counter reaches t
A In doownnting mode, each ti me t hwalcwea,ntar uredcerefmemw
A I'n cahitgmed mode, each time the counter overfl ows
lts repetition rate is defined by the value of the T

Repetition counters feature aut omaettitci nrge |Td aviki_nEgV.T GIEhNe
hardware through slave mode controller) occurs i mmec

Fi g#8Repeat count s equceonucnet idnigagmoadnme i n down

nhnhnhhhnhhhhhhhhhhhhhhhhihiihinl
CNTEN |
e e UV UV U vii Ui v Ui UUL
e XXX XX NN XX X NN
Underflow
Overflow

TIMx_REPCNT= 0x0
UDITF.

¥ g Y

TIMx_REPCNT=0x1
UDITF

¥ ¥
v ¥

TIMx_REPCNT= 0x2
UDITF

1d Q2

g d

Software clear
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Fi g#9Reepeat count segwamdd ndyi anprdaem i n up

ck_psc|[]]

CNTEN |
mrerded MU LU UV U U U U U U
CNT_REG 33 X34X35X36X00X 01X~ X35X 39K 00K 01K~ X3X3K00K 01X~ X38X 3K 09K 01X~ X 35X 36X 00K 02X~ X 35K 3¢

Underflow

55 5

Overflow

TIMx_REPCNT= 0x0
UDITF.

¥ g Y

TIMx_REPCNT=0x1
UDITF

¥ ¥
v ¥

TIMx_REPCNT= 0x2
UDITF

1d Q2

g d

Software clear

Figa#r@®epeat count sequalniceneld amoden i n center

ckpsc| [T uuL

CNTEN |
e juyyrvvyryyrirrvvyryyyyuuue
Cane @ ) @EREEHEOEHEEOEEEHEROEEHEHO@@REOG@®E

Underflow

Overflow.

TIMx_REPCNT= 0x0
UDITF

TIMx_REPCNT=0x1 /_l/
UDITF

) S e S e S e o
v ¥
Y

TIMx_REPCNT= 0x2
UDITF

—7

Software clear
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934 Cl ock selection

A The internal comtickolCKt AdidTas c e d

A Two kienxdtse ronfa l cl ock mode

A external i nput pin

A external trigger input ETR
A Ilnternal trigger input (ITRx): one timer is used &
93411 nternal c¢clock source (CK_INT)

When the Tl Mx_SMCTRIEBOPHMBEL siavequmaldet eaontroll er is
(TI MX _CTRLITIOMKXT EINTRLTIL MPDI RVTGEN. UDGN) can only be c¢c
Tl Mx _EVTGEN. UDGN, which remains cleared automati cal

written as' 1 by soft, the clockksGHrcHBTof the pre
Fige#r®ontrol circuit in nor mal mo d e, internal ¢
CEN=CNTEN
Internal clock ‘_L—L
—
UDGN |
CNT_INIT

Counter clock= CK_CNT=CK_PSC _1_
coumer oo Ye3(e{e8efonfedfooed{oodfe)
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9342 External c¢clock source mode 1
Fi gaYrZI|I 2 external clloek connection examp
TI2
Filter
(TIMx_CCMODL.ICF[3:0])
Edge Detector
TIMX_SMCTRL o NT rising
Polarity Selection TSEL2:0] Internal clock mode
~ TIMx_CCENCC2P"~ ITRx
TI1_ED TRGlI rising External clock modé
TI1FPL
TI2FP2 CK_PSC
ETRF ETRF rising )
External clock mode
TI2F rising or falling
or
—|Encoder mode
TI1F rising or falling
TIMx_SMCTRLS
MSEL[2:0]
TIMx_SMCTRL
EXCEN
This mode is selected by configuring TI Mx_SMCTRL. SMS
rising or falling edge of the c¢clock at the selected
For example,cowntciomdi gade twe count tohn tThepui siindgr edag!
steps are as foll ows:
A Configure TIMx_CCcMODATL&Z268Eaneglalstoonfigured as
A Configure TI Mx_CGHSNelICLC2tP ®lqu@ak rniosing edge polarit
A To select dwpdthfbyteonbiaguring TI Mx_ CCMOD1. 1 C2F]J ¢
bi td G d
A Configure Tl Mx_SMCDRUSISIMSEL twigmad e¢éxxternal clock n
A Configure Tl Mx_ SMO®TRHOOTLEEL dglQabhstohe trigger inpt
A Configure TI Mx _CTRLto CNTENt etghi@al ca wnt er
Note: The capture prescaler is not used for trigger:i
When the rising edge of the timer cl|l 0tMxoS8TIETIBagati sT
pull ed high.
The del ay between the rising edge of TI2 and the act
at the input of TI 2.
17/%50
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FigaXrEontrol ci r omwikt mord ee Xt er nal cl
CNTEN
TI2
Timer clock= CK_CNT=CK_PSC —‘ —‘
Counter register 64 >< 65 >< 66
TITF
Write TITF =0
9343 External c¢clock source mode 2
This mode is selected by TI Mx_SMCTRL EXCEN equal to
of the external trigger input ETR.
The following figure is a sichpmatmedudli agirmmExtfernimal e
Fige#¥rZ&xternal trigger input block diagram
TI1F rising or falling
or
TI2F rising or falling | Encode mode
[} Polarity Selection
ETRpin |_TIMX SMCTRLEXTP
TRGI rising External clock
model
Prescaler ETRP ETRF rising External clock
11,/2,/4,8 mode2 [cK P3¢
TIMx_SMCTRLEXTP$1:0] ] fors CK_INT rising Internal clock
mode
Filter Down counter
TIMX_SMCTREXTH3:0] TIMX_SMCTRLEXCE
N
TIMXx_SMCTRLSMSE
L[2:0]
For example, use the following configuration steps t
A Since no filter is needed in this case, make TI Mx _
A Configure the prescaler by making Tl Mx_SMCTRL.EXTF
A Select the polarity on ETR pin bTherisirgiedge i GTREWMX _ S M(
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A External clock mode 2 is selected by setting TI Mx_

A Turn on the counter by setting TlIMx_CTRL1. CNTEN ¢

The counter counts every 2 rising edges of ETR. The
the counter is due to a resynchronization circuit or
Figar®ontrol circuit in external cl ock mode

feranT M j I I qu

ETR ‘
ETRP ] .
ETRF ‘— IR
Counter clocke CK_CNT=CK_PSC H ’_L
Counter register 34 >< 35 >< 36

935 Capture/ compare channel s

Capture/ compare channel s si ramldu dseh adamt wureeg/i csa neprasr.e Trhee
digital filters, multiplexers and prescalers. The o1

The input signal Tl x is sampled and filotrerTddk Ft. d ad ¢ m
then generated by the edge detector of the polarit
Tl Mx CCEN. CCxP bits. This signal can be used as a t|
t he sCxgnasl slent to the capture register after bDfeque
a capture/ compare channel
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Figa#r@&@apture/ compare channel (example: channel
From slave mode controllet .~
TI2FPL Divider
From channe? TI2F_Rising IC1 1112148 IC1PSC
) TIIFPL
— TI2F_Falling TIMx_CCMOD1.
Polarity Selection IC1PS(1:0]
TIMx_CCENCC2P TIMx_CCMODL.CCISEL3:0] TIMx_CCENCCILEN
Filter Down
counter
TIMx_CCMODLIC1F[
3:0] Edge Detecto
TIF TI1F_Rising
TI1
L TIF Faling ~ —— Tz the slav;la
—fors Polarity Selectiof mode controller
TIMx_CCENCCIP
L) >
Theut put part generates an intermediate waveform OCX

of the chain.
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Figa#r®apture/ compare channel 1 main circuit

TR TR e SETSEIT TSR~~~ = s -

| Input L] L[] ICIPSC CClEl\:l

I mode |

: i

! |

\Read CCDATH TIM1_EVTGENCCIGN |

| S _ '

! |

! |

: ReadCCDATIL R !

— |

! Read i I

APB Bus ! progres !

A I |

: i

v ! @

MCU Peripheral interface : !

! |

\ A ! i

! |

16 bit - >
transfer High 8-bits Capture Capture
compare compare | Counter
Low 8-bits | Preload registe shadowregister
L

' |
: Output Comparator|
e — mode !
iWnte CCDATIH s |writein |
i progress i
_ CNT>CCDATL | |
IWrite CCDATAL . CNT-CCDATli
|4| !
| |
! :
| |
‘ |
! CCLSEL[0] CCISEL[1] TIM1 CCMODLOCIPEN i
| UEV — !
] Fromtimebaseunit _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ J

Figa#ar®ut put part of channelx (x= 1,2,3, take ch
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To the master mode controller
— Output enablg
circuit
Polarity
Seletion TIML cCENCCINEN  |OC1
ETRF Ocref clr_int TIML_CCENCCINEN T'MééiSEN TIMLCCENCCIEN [
TIM1_CCENCCIEN 0 TIM1_BKDT.MOEN
] = | o
cr-cor corere | 240 H e
——ICNT>CCRL 1 -
Output mode OCIERF Deadtime [—11
controller enerator i
Timi_ccmonociceNN] —JOCXERF 9 ggll:trilc%
TIM1_CCMODL.OCIM
~p[2:0] Output selector TimL_BkpTDTe7:0 | [17 TIML_CCEN Output enablg
TIML_ CCMODLOCICEN| 10 0CC1NP circuit
TIML_CCMODL OCIREFC | OL Ox |
OCIMD[2:0] OClN
TIM1_CCENCCINEN 1 TIM1_CCENCCINEN _D
TIM1_CCENCCIEN TIM1_CCENCCIEN
TIM1_BKDT.MOEN
TIM1_BKDT.OSSI
TIM1_BKDT.OSSR
Figa#Xr®ut put part of channel x (x= 4)
To the master mode controller
—
: Output enable
Polarity circuit
selectior
TIM1_CCEN
coap oc4
ETRF —Ocref clIr o TIM1 CCENCC4EN .
CNT=CCDAT4 OC4 REF TIM1_BKDT.MOEN
TIM1_BKDT.OSSI
——CNT>CCDAT4 1 TIML_CTRI2.04
Output mode
controller
TIM1_CCMOR.OC2M
D[2:0]

Reads and writes alwayscaptceassngr/elompdedngegiTheet svo
are as foll ows:

I n capture mode, the capture is actually done in th
copied into the preload register

In compare modeurasmogeopstdHetwvakcaetof the preload r
which is compared with the counter

936 I nput capture mode

I n capture mode, the TIMx_ CCDATXx registers are used

There aipgtume cinterrupt flag TIMx _ _STS. CCxI| TF, whi ch
corresponding interrupt enable is pulled high.

The TIMx_ _STS. CCxITF bit is set by hardware when a c¢
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eMXTICCDATX register.
e overcapture flag TIMx_STS. CCxOCF is set equal to

gi ster and TIMx_STS.CC11I TF is already pulled high.
to it.

avhi a rising edge of the TI1 input to capture
nfiguration flow is as foll ows:
To select a valid input:

Configure TI Mx_COGNMHL .tChA1sSEtLLi meo, t he input dstbhe
TI 1.

Program the desired input filter duration:

Define the sampling frequency of the TI1 input é
Tl Mx _CCMODXx. I CxF bits. Exampl e: I f the i nphwtosei @ne
filter duration |l onger than these 5 ¢@gtdorckguwerrcdywe)s.v
the new | evel are detected, we can validate the t
600116.

By configuringGlPt®Mx C£€E®&ct Cthe rising edge as the

Configure the input prescaler. In t BODOexammlbed e
prescaler because we want to capture every valid t

Enabl e bygagtomfée guring TIOMd_CCEN. CCl1lEN =

you want to enable DMA request, you can configui
terrupt request, you can configureTl Mx _DINTEN. CC1I

937 PWM input mode

Th

> >» » A m >
o

p~3)

ere are some di fifnpruean oeos eb athnwle mror MAM i nput captur
Two I Cx signals are mapped to the same TIlIx input.
The two I Cx signals are active on edges of opposit
Select one of two TIXFP signals as trigger input.

The slave mode comtrelsleer mosieconfigured

r example, the following configuration flow can be
1 (It depends on the frequency of CK_INT and the v

Configure Tl Mx_CCMOOAUl @ Celelicdc eqgluiad itoputl for TI Mx _

Configure TI Mx_COBM GGl Pecetqutanle taocti ve pol arity of
on the rising edge.

Configure Tl Mx_ CCMO®DLOE&ICR2cStELT lelguaad Mal i d i nput for

Cofni gure TI Mx _ _CCEN. CC2P equal to 1 to select the v
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the falling edge.
A Configure TIMx_ _SMCTRL.TSEL=101 to select Filtered
A Configure Tl Mx_ _SMCT®hf SY/SE&=1106 $bave mode control
A Configure TlIMx_CCEN. CC1EN=1 and TIMx_CCEN. CC2EN=1
Figa#az2®WM input mode timing
TI1
TIMX_CNT 0004 0000 X 0001 X 0002 0003 X 0004 0000 X
TIMx_CCDAT1 0004
TIMx_CCDAT?2 0002
\Y N \
IC1 capture IC2 capture IC1 capture
IC2 capture Pulse width Period
Reset counter measurement measurement

Because of only filteirltemetri mampuinpdut( T2 1FPL2FR2) 4
controller, the PWM input mode can only be used witht

938 Forced output mode

Sof tware can force out put compar e signal s dteo ac
(TI Mx _CCMODx. CCxSEL=00) .

User can set TI Mx_ _CCMODX. OCxMD=101 to force the ou
wi || be forced high, OCx get opposite value to CCxP
OCx MD=1f00r ¢® t he output compare signal to inactive |

The values of the TI Mx_ _CCDATx shadow register and th

The comparison between the output compare réfiestenn’
OCx REF. And the flag stild!l can be set. Therefore, t h
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939 Out put compare mode

User can use this mode to control the output wavefor

When t he caarpet urreegicsotnepr and the counter hawse aopheer astainoe
are as foll ow:

A Tl Mx _CCMODx. OCxMD is for output compare mode, and

t he compar e mat ches, i f set uTpMx _ QdMODwI IOICx MRB=(®O
Tl Mx _CCMODx. OCx MD=001, the output pin wildl be set
out put pin wild.l be set inactive;if set TI Mx_CCMOD X
A Set TIMx_STS.CCxI TF.
A 1I'f sisterTI Mx _DINTEN. CCxI EN, a corresponding interru
A I'f user set TIMx_DINTEN. CCxDEN and set TIMx_ CTRL2.

wi || be sent.

User can set TI Mx_CCMODx. OCxPEN to shogseaptptefredmp
regi sters(TI Mx_CCDATx) or not.

The time resolution is one count of the counter.

I n omlese mode, the output compare mode can al so be u
Here are the configuration steps for output compare
A Fist of all, user should select the counter clock.
A Secondly, set TIMx_AR and Tl Mx_CCDATx with desired
A I'f user need to generate an interrupt, set TI Mx_DI
A Then select the output mode by set TIMx_ _CCENtE€CxP,
A At last, set TIMx_CTRL1.CNTEN to enable the count e

User can update the output waveform by setting TI Mx
enabled. Otherwise the TIMx_CCDATx shwaemotw. regi ster w

Here is an exampl e.
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Fig#2®But put compare mode, toggle on OC1

TIM1_CNT 0069 X 006A X 0068 8800 X 8801 X

TIM1_CCDATL 006A /X 8801

Write 8801h in CCDATL
register

OCI1REFR=0C1

Match detected on CCDAT

Interrupt generated if enabled

9.3.10PWM mode

User can use PWM mode to generate a signal whose du
regi swhosandrequency is determined by the value of
Tl Mx _CTRL1. CAMSEL, the TI M c-ahi geadr mbad e RN ds engotdeet. i

User can set PWM mode 1 or PWM xmdd=120bgr see¢tttingg TTIN
OCxMD=111. To enabl e preload register, user mu st s e
Tl Mx _CTRL1. ARPEINodad mrudlooad register eventually.

User can set polarity of OCxotbhyers ehtatnidn,g tTo Mxn aCoClEeN . tCt
need to set the combination of the value of CCx EN,
TI Mx _BKDT.

The values of TIMx_ _CNT and TI Mx_ _CCDATx are al ways co
mo de.

Only if an update event occurs, the preload reaeadilster
the registers by setting TIMx_ _EVTGEN. UDGN before t he

9.3.10.1PWM ceaeantiggrned mode

I f user set TIBMXx eTuraLll .0CIAM 10 -aolri glnle d trhced eP WM Icle nitee ra
the compare flag depends on the value of TI Mx_CTRL:
compare flag is set, only whoeunn ttehre ccoowmttse rd ccwonu,n tasr uvp
up and counts down. User should not modified TI Mx _CT
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Exampl es -ad fi goneerdt ePr'WM wavef orms is as follow, and the
mae 1, the compare flag is set when the counter cou

Fig#2Zentakrgned PWM waveform (AR=8)

Counter register
BRE000O0G0G000E0DAE
| o
OCXREF
CCDATX=0
AMSEL=01
CCXITE AMSEL=10 /4
/@AMSELzll /4
OCXREF
CCDATx=4 CAMSEL=01 /
CCXITE CAMSEL=10
CAMSEL=11 / /
OCXREF
CCDATX=7
CCXITE  CAMSEL=10 11
ocxrek 1t
CCDATx=8 CAMSEL=01 /4
CCXITF CAMSEL=10
CAMSEL=11 /4
| 1
OCXREF
CCDATx>8
CAMSEL=01 /
CCXITF CAMSEL=10 /
CAMSEL=11 /4

Notes that wuser sho4al dgkhealwenwdenf alsli a\g: cent er

A It depends on the value of TIMx_CTRL1.DIR that th
CAMSEL bits should not be changed at the same ti me

A User should not write t heal icgonuendt emo dwehji Il bet lor eunanid sneg n id

resul ts. Here are some exampl e:
E If the value written into the counter is 0 or i:
update event wil/l not be generated.

E If the value written ivmatl a et-toefl caaudt rot telr e i & iduopet eetdit. @ m

A To be on the safe side, user is suggested setting
before starting the counter, and not writing the ¢
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9.3.10.2P WM e-a Ig ie gno &l ¢

There are two kindsl o0ognedrcioiughé ri antgigcam dit rd nayhg e
Upcounting

User can set TIMx CTRL1.DIR=0 to make counter count s

Here is an example for PWM model.

When TI Mx_CNT < TIlI Mx_CCDATXx, REe irse fheirgehn.c eOtPhVéM wsiisgen ¢
compare value in TI Mx_CaDAToxad sv aglrueea,t etrh et h@Gix REhFe waiult
the compare value is 0, the OCxXxREF wil!/l remains 0.

When TI Mx_AR=8, the PWM waveforms are as foll ow.

Fi g#2Eded i gned PWM waveform (APR=8)

1L

|
CCDATx>8 OCXREF

CCxIF

CCxIF

CCDATx=4 OCXREF

CCxIF

OCXREH_OL
CCDATx=0

CCxIF

Dowmounting

5

User can set TIlIMx_CTRL1.DIR=1 to make counter count s
Here is an example for PWM model.

When TI Mx _ _CNT > TI Mx_CCDATXxQCxtRhEF riesf elrcew.c eOtPhVM wsiisgen ¢
compare value in TI Mx_Ce@RAToxa di sv aglrueeat etrh et hCaOwx REhFe wa ult

Note: I f the nth PWM cycle CCDATx shadow register >
(ny_fh PWM cycle is 0. At the moment when the count e
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counter = CCDATx shadow register = 0 and OCxREF = '

903110n@ul se mode

I n t hpaulsree mode ( ONEPnVB I, ias trrea ayegiewe ds,h aan dc oan t pr wll sl ea btl e
generated aft erpeway cTome rooutl paubtl emodded anyeeeds t o be conf i
mode. Afterpuwlede cmade, othtee cadnteer twiel lupgtade eowemtti i

Fig#2&xampl epolfi s©Onmode

TI2

TIMx AR &

]

TIMx_CCDAT1

Counter

\

tbELAY tpuLse

OCxREF —J—L
OC1

The following i9udaseexnmdmel: e of a one

A rising edge trigger is detect edpuftde®dmgeher datadi apu
del ageLof t

1. Counter configuration: countOTuMx ARunter TI Mx_CNT

2. TI2FP2 is mapped to Too2IJd;ZAFAMx _ICEMODOfCGRBEHD=1for
TI Mx _CCEN6CE2P=

3. TI 2FP2 acts as the trigger (TRGI) of the slave m
6011M0I6Mx _ SMCTRLO6SMMBEL=gger mode) ;

4. TI Mx _CCDAT1 writes t hedg oulntMiXvy dlRu eCCtDATHe iBed hgt a (
the puleyesewi dt h t

5. Configure TIMx_ CTRL1. ONEPM=1 to enabl e sidnigilbed pul
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select PWM2 mode;
6. Wait for an external trigger event on TI 2, and a
9.3.11.1Speci aOCx afsa&st enabl e:
I n -pomlese mode, an edge is detected through the TI X

compari son value and then output a ppumbkbBat daeskbeoperl

You cahMge€CCMODXx. OCXFEN=1 to turn on OCx fast enabl e
signal wi || be forced to be converted to the same |
the comparison resultak®OCxeEENedtaswhematbhe omawynel m
PWM2 modes.

90312Cl earing the OCxREF signal on an exter

I f user set TI Mx_CCMODx. OCxCEN=1, high |l evel of ETRF

and the OCXxREEFmaiingsnallowi lunt il the next UEV happens.
use this function. This cannot be used when it is ir
Here is an example for it. To control the curreand
the operation for ETR should be as foll ow:

A Set TI Mx_SMCTRL.EXTPS=00 to disable the external t
A Set TI Mx_SMCTRL.EXCEN=0 to disable the external cl
A Set TIMx_SMCTRL.EXTP and Tl Mx_SMCTRLpBEXAFity aondf i

trigger filter according to the need.
Here is an example for the case that when ETRF inpu
value of OCxCEN. Timer is set to be in PWM mode in t
19/550
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Fig#2®l earing the OCXxREF of TI Mx
ETRF | |
T /M T
Counte(CNT) \/ V b
OCxXREF

(OCXCENE 0 )

ETRF becomes ETRFstill
high high

OCXREF

(OCXCENE ~ ") J

—

9313Compl ement ary odtipnet s nwietrti i demad

Advarowend r ol timer can output two complfdmamtdaoaywicficdn
out puts. Thitd mes dslelre c Hdiandedd daegpjengti ndjeadd t he devi ce
and their characteristics.

Useman select the polarity of outputs by setting TIM

is independently for each output.

User can control the complementary signals OCx and O
are MXTICCEN. CCx EN, Tl Mx _CCEN. CCx NEN, TI Mx _BKDT.
TI Mx _CTRL2. Ol xN, TI Mx_BKDT. OSSI, and TI Mx_BKDT-: OSSR.
ti me wil. be activated.

I f ugdémMxs€ CEN. CCXxEN and TI Mx _CCENe &@ixmeE N\wialtl thhee ismsne
a break circuit, the TI Mx_BKD-b.i MOtEidnaelhgpeain elr dteorse tf drc

Reference waveform OCxXxREF can generates 2 outputs O

O ouput signal is the same as the reference signal
signal. However, OCx output signal will/l be del ayed r
will be delhgedefredandceef alolitng edge. | f theO@eN ay i
out put, the corresponding pulse wil!/l not generated.

The relationships betwedn mehgemetraitor siagnaltheofr etf lee
foll ow.

Assume that TIMx_CCEN.CCxP=0, TI Mx _CCEN. CCxNP=0, T
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TI Mx _CCEN. CCxNEN=1.

Fig#2@&ompl ement ary -toiume uitn sve rt thi a@re ad

OCXREF

Complementary output ocx
with deadtime insertion <«> Delay

OCxN

<> Delay

Deadtime waveform
with delay greater ~ OCxREF
than the negative

pulse oCx
< > Delay
OCxN
Deadtime waveform
. OCXREF
with delay larger
than the positive
pulse ocx
OCxN
Delay

A
A\

User can set TI MyrBKIE. Bh@Ndteda dparyo f or each of the ¢

93.131Redi recting OCxREF to OCx or OCxN
User can set TIMx_ CCEN.CCxEN-damekcTleMdx OTCXIRN.FCQxoN EtNh et

OCXxN output, in output mode.
Here are two ways tbheseomml asmdmuthnarnty ome maMhresn a't its
function to send a specific waveform, such as WPWM or
outputs in their inactive | evel wiotth lndeeé dd out puts act.i
| f user set Tl Mx CCEN. CCxEN=0 and TI Mx _ _CCEN. CCx NEN-=
become active when OCx REF i s high. On t he ot her
Tl Mx _CCEN. CCxNEN=1, OCx willi dbekbiogne. aOhi vthewbent O&€Kx
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9314Break function

The output enable signals and inactive |l evels wgill Db
the break function. Howé&dveanhntoolheadout hbet act i OEx ,avel O
that is, (CCxP~OlIx) "~(CCxNP~OIXxN)!=0.

When multiple break signals are enabled, each break
be the source of breaking.

A The bmeak pin

b=

A clock failure event, generated by the clock seclL

b=

A PVD failure event.

A Core Hardfault event.

A The output signal of the comparator (configured ir
A By softwahe TIhM uBWT GEN. BGN.

The break circuit wild.l be disable after reset. And
enable the break function. The polarity of break i ng
modi fy tBEDTIBMKEN and TI Mx_BKDT. BKP at the same tim
and Tl Mx_BKDT. BKP, there is 1 APB clock cycle del ay
1 APB c¢clock cycle to read back the value of the writ

Te falling edge of MOEN can be asynchronous, so bet\y

set a resynchronization circuit. This circuit will ¢

When user set ENI MhiBEDTtMOs | ow, user need to inser:

asynchronous signal was written but user read the s\

The behaviors that after a break occurs are as follc

A TI Mx_BKDT. MOEN will beard etalreerd talse nathtr pwntosu swiyl, | be
or reset state. The state of output is selected by
oscillator is off.

A Oncld Mx BKDT. MOEN=0, the outdutbeofdrdaecm owttputt heehd

Tl Mx CTRL?2I. @¢éx. will rel ease t he enabl e out put s
Tl Mx _BKDT. OSSI =0, otherwise it wildl remains high.

A I'f user choose to use complemenbwry outputs, the &
E Depends on the polarity, the outputs willibé se
works even i f there is no clock provided to the

E The temd generator wil/| reactivated i f the timer

to the TVMXu&€TRL2. Ol x and TI Mx_ @T Rrle2 (whxnR A f Oé x)
(CCxNPMOI,x Nt)Rtat= i0s , the ©O€x bheddOCxd&8nstol hcthawne
Note thatti menewidleladbe | onger than wusual because
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E Timer wildl rel eakleMx hRKDTu.t®@uS1 <Ol.ntOtoN etiiwa s,

wi || remain high. 1If it was

is high.
I f TI Mx _DI NTEN. BI EN=1, when
| f user set TI Mx _BKDT. AOEN,

happened. User can use this
remain | ow until been set 1
inpuermaltbBensors, alarm for
When the break input is acti

time, and the TIMx_STS.BITF

insure the security of application, the bramad
t put management too. 't all ow -tuisneer duor aftriecenz,e GQxneO
d stnatdei swahbel e d, OCxMD configurations, break enabl

otection to use by setting
ter an MCU reset.

example forresppusebébaai br eiak

Fi g#2®ut put behavior

ow, it wi | | become

TI Mx _STS. BI TF=1,
t huet oTmlaMx cEBKDTy. MOREENN wi

regul at e. | f

again. At this situat
power drivers,

Tl Mx _BKDT. MOEN
cannot bel eVelr ed.

TI Mx _BKDT. LCKCFG.

is as foll ow

in response to

Break in
OCXREF
OCx =0lx
<> <« <>
Delay Delay Delay
OCxN =OIxN

(CCXENN=1,CCXNEN=1,CCxP=0,CCxNP=0,0Ix= ~OIxN)

OCx

OCxN

=0OlIx

Del
T oIxN

(CCXEN=1,CCXNEN=0,CCxP=0,CCxNP=0,0Ix=~OIxN)

OCx

OCxN

(CCXEN=1,CCxXNEN=0,CCxP=0,CCxNP=0,0Ix=0IXN)
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9315Debug mode

When the microcontrol |l M0 ic®orien haélbeg )mode pEetnide n@o rotne
coinduration in the PWR module, the TIMx counter can
se3e 3.2

9316 TI Mx and external trigger synchronizat

Tl Mxi mers can be synchronized by a trigger in slave
9.3.16.1S1 ave mode: Reset mode
I n reset mo d e, the trigger event can reset the cour

Tl Mx _CCDATx, and @¢ereartatUesy t(hrd MxpdCdtRe 1. UPRS=0) .
The following is an example of a reset mode:

1. Channel 1 i s configured as i nput t o detect t |
TI Mx _CCEN. CC1P=0) ;

2. The slave mode is selected asndesée mMmModggéeT!| Mxp8h
(TI Mx _SMCTRL. TSEL=101) ;

3. Start counter (TI Mx_CTRL1.CNTEN = 1).

After starting the timer, when TI1 detects a frdigsing
is set (TIMx_STS.TITF=1);

Theel ay between the rising edge on TlI1 and the act uc:
on Tl 1 input.

Fige#z&ontrol circuit in reset mode

o | ADBEHEHEREHERNEE

TI1

UDGN ’7

TITF
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9.3.16.2S1 ave mode: Trigger mode
I n tmodgerthe trigger event (rising edge/falltiinngg.edg
The following is an example of a trigger pattern:

1. Channel 2 i s configured as i nput t o detect (o
TI Mx _CCEN. CC2P=0) ;

2. Sel ect from mo d e t o trigger mo d e (TI Mx _SMCTR
(TI Mx _SMCTRL. TSEL=110) ;

When Tl 2 detects a rising edge, the counter starts c

The deleany tbheet wei si ng edge on Tl1 2 and the actuadbnstar
Tl 2 input.

Figa#z®ontrol circuit in Trigger mode

Counter clockCN_CNT=CK_PSC Hﬂ—ﬂ—ﬂ—ﬂ

Counter register 64 @@@@
CNTEN
TI2
TITF

9.3.16.3S1 ave mode: Gated mode

I n gate ctomeé rloégvenodgol arity of the input port can co
The following is an example of a gated pattern:
1. Channel 1 i s configured as i nput detection

TI Mx _CCEN. CC1P=1) ;

2. Sel ect talse tdhleaveatmademode (TI Mx_ SMCTRL. SMSEL=101)
(TI Mx _SMCTRL. TSEL=101) ;

3. St af(Ttl Mxo uOiTtReLrl .)CNTEN=1

When Tl 1 detects that the | evel changes from lew to
| evel changes from high to | ow, the counter stsarts
counting (TIMx_STS.TITF=1);

The delay between the rising edge on TI 1 andi rtchwei tacad
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TI'1l input.

Fi g#3 ®ontrol circuit in Gated mode

Counter clockCK_CNT=CK_PSC
Counter register @@@ 3E>< 34 @@@@

CNTEN

TI1

TITF

Clear TITF

9.3.164S1 ave mode: Trigger Mode + External Clock

I n reset mode, trigger mode and gate ctoatrol omkdmopd:
the ETR signal is used as the external c¢cl ock-ERd¢urce
(TI Mx _SMCTRL. TSEL=111) .

Here is an exampl e:

1. Channel 1 i s configured as i(nTpluMx _ €CEMQAID1t.eCQ1l S E

TI MXx _CCEN. CC1P=0) ;

2. Enabl e external clock mode 2 (Tl Mx_SMCTRL. EXCEN:
(TI Mx _SMCTRL. EXTP=0) , sel ect slave mode as trigger
triggdrMliMxp®tMCTRL. TSEL=101) ;

When TIl1 detects a rising edge, the counter starts
(TIMx_STS. TI TF=1) ;
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Fi g3 Eontrol circuitermaTriCopek WMode2+ Ext

ETR

Counter clockCK_CNT=CK_PSC —‘ —‘
Counter register 64 >< 65 X 66
CNTEN
TI1
TITF

9.317Ti mer synchronization

All TIM timers are internally connected flOr 3t ilrmer sy

03186step PWM generation

I n order to modify the configuration of all/l chiannnel ¢
advance (the preloaded bits are OCxMD, CCxEN and CC
OCXxMDCXxEN, and CCxNEN preload bits are transferred t

COM commutation event generation method:
1. The software sets TIMx_ _EVTGEN. CCUDGN;
2. Generated by hardware on the rising edge of TRGI ;

Wh e n a COM commutation _ ®87V8nCOMIcTcFurfsl, agt hwi ITII M e S ¢
(TI Mx DI NTEN. COMI EN) will generate interrupts, and e
generate DMA requests.

The following figure shows the output tutmithgndeagnal
in three different configurations:
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Fig#3Bstep PWM generation, COM example (OSSR=
(CCRY)
Counter(CNT)
OCXREF
write COM=1
COM event
CCxEN=1 write OCXMD=100
CCXNEN=0 ggXEN:l 0
0Cx OCxMD=10Q(forced inactivg \ l ] ocmg\:loo
L |
write CCXNEN=0
COXEN=1 OCXMD=100
CCxNEN=0 CCxEN=1
OCxMD=10((forced inactivg \ CCXNEN:=0
OCx | ] OCxMD=100
OCxN | | | |
write CCXxNEN-=1
CCxEN=1 OCxMD=101 CCxEN=O
CCXNEN=0 CCxNEN=1
o OCxMD=10Q(forced inactivg \ OCxMD=101
CX
OCxN |

9319Encoder

The encoder u

TI 2FP2.

The ¢

of encoder co

1. The

count e

2The counter

3. The

count e

The encoder i
continuously
aut el oad regi

Not e: Encoder

The r el

encoder:

ations

signal s

il nterface mode

ses two inputs Trl 1c caunndt sT lo2n aesv earny iendtgeer f
ounting direction is automatically coni
unting modes:

r only counts on thelédge of TI11, TI Mx_
only counts on the&0ddgde of TI1 2, TI Mx _ SN\

r counts on the edges of Tol0l1llabnyd TI 2 at

nterface is equivalent dothesioagumanermrXxo:!
bet weeadOvahdet h€l Bt AR. AR [15:0]). The
ster TIMx_AR in advance.

mode and external ocl docek sned ceec t 2 da rteo greott

hip between the countTaimdgeduint € 6d iddnmeatnido
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Tabd%l€ounting direction versus encoder signé
Level on opposite signals TI1FP1 signal TI2FP2 signal
Active edge (TILFP1 forTI2, Rising Falling Rising Falling
TI2FP2 for TI1)
Counting onlyat TI1 High Counting dowr] Counting up | Don't count | Don't count
Low Counting up |Counting dowr; Don't count | Don't count
Counting only at TI2 High Don't count | Don't count | Counting up |Counting dowr
Low Don't count | Don't count |Counting dowry Counting up
Counting on High Counting dowr] Counting up | Counting up |Counting dow!
TI1 and TI2 Low Counting up |Counting dowr] Counting dowr] Counting up
Here is an example of an encoder with dual edge tric
1 | C1FP1t @ sTImla p(pTeldMx _ CCAMODE&)1L,ECLSkEIs=not i nverdOedd) ;( Tl
2 | CLFP2 is mapped to TIO2)TFMX iCEMODL . ICICR S EMOdd) ;( T
3. The input is wvalid on both risiaéaglaad; falling edrc
4 Enabl e counter 6TlIMx CTRL1. CNTEN=
Fi ga##a3Example of counter operation in encoder i
Forward Jitter Backward  Jitter
N enilin iy
TI2
Counter
Up Down _|_|_|;
The following figure shows the exampl ¢ edf (€€dPter 1b
configurations are the same as above)
20/550

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

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



N\

ap

NSING
nsi.e@®@m. sg
Fig#3£&ncoder nterface mode example with
forward backward jitter
TI1 _|__ . l—
R 1L
Counter _| |_ I_
down | — — up
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93201l nterfacing with Hall sensor

Connect the Hall pemsofCCbd, t6E€E2taANeeCCBpuUudf the ti me

to pass the inputs of TIMx_CH1, TIMx_CH2 and TI Mx _CF
1 for capture signa

The timer needs to be scloanvfei gnordeed (alsl Mxhdéed &t OTeRelt e ShighdEeb fi
trigger select Tl1l triggedosO0@byYyFcE®DNngE!I MR_SMETRAL TSE
counter to recount, so it is used aosnfa gtuirneed rted@ ecraepntc
signal in capture model 1(1vh)iMxh CCMOD4de@CLBEL=al cul ate
thereby reflecting the motor speed.

Select timer channel 2 to output pehseoftdhtthadadna
update the control bits of the output P WM. The tri
corresponding internal trigger signal (TI Mx _SMCTRL
needs foglhe edomo support preload (TI Mx_CTRL2. CCPCTL:
an update (Tl Mx_CTRL2. CCUSEL=1) .

This example is shown in the following figure.
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Fig#3Exampl e ofi rHadrlf sseeensor

Interfacing timer

TI1

TI2

TI3

XOR

Counte(CNT)

(CCDAT2)

CCDAT1

TRGO=OC2REF

Advanced-control

timers(TIM 1& TIM 8)

| R | I | |
g Jill

OCIN

— 1

OC2N

o ATV

OC3N

foorr

Write
CCxXENa CCxNEN and
OCxMD for next step
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of f ReigstetV)|m|N|N|N|N|N|N|N|N|N|N|1—||1—||\—||\—| \—||\—||\—||H|H|H|G’|°°|’\ ‘°|‘-“|<"|“"| |H|O
Reset 0]o] [o]o [ofoJofoJoJoJoJoJoJo[oJo]o]o
024 TIMx_C Reserved CNT[15: 0]
Reset oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
TIMx_P PSC[15: 0]
02 Reserved
Reset oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o
02q TI Mx_A Reserved AR[15:0]
Reset tJaJafaJaJaalaJaJaJaJaaJa]a]1
TI Mx _RE[ REPCNT[ 7:0]
03 Reserved
Reset oJoJoJoJoJoJoTJo
TI Mx_CC CCDAT1[15:0]
03 Reserved
Reset ofoJoJoJoJoJoJoJoJoJoJoJoJoJoTJo
TI Mx_CC CCDAT2[15:0]
03 Reserved
Reset oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o
0adl ! Mx_cc Reserved CCDAT3[15:0]
Reset oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
0adl ! Mx_cc Reserved CCDAT4[15:0]
Reset oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
_| o
AHOHHAR:
(2] .
0ad TV Mx_BHY Reserved ggm ARARS < DTGN[7:0]
-
Reset | o[ofof[oJoJoJoJoJoJoJoJoJoJoJo]o
° o
T1 Mx _DC @ DBLEN[ 4: ( @ DBADDR] 4:
04 @ o
@ o
Reset oJoJoJoTJo oJoJoJoTJo
04dTMx_DAD Reserved BURST[15: 0]
Reset oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o
w — w| w > w — w | w >
o g afuw 5 o 2 o |w =
o5t Mx_cc Reserved S © 6|6 o S 0 6|6 o
o o o|o o |o o olo| e
o (4 1S @
Reset ofJoJoJo]oJo oJoJoJo]o]o
TI Mx_CC CCDAT5[15:0]
05 Reserved
Reset oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o
TI Mx_CC CCDAT6[15:0]
05 Reserved
Reset oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o
942 Control register 1 (TIMx_ CTRL1)
Of fset address: 0x00
Reset val 0x0000 0O0OO
31 18 17 16
Reserved PBKPEN | FOSKUP
1 1 1 1 1 1 1 1 1 1
™ ™
15 14 10 9 8 7 6 5 4 3 2 1 0
CLRSEL Reserved CISEL B}8>1\1::[N CLKD[1:0] ARPEN |  CAMSEL[1:0] DIR | ONEPM | UPRS | UPDIS | CNTEN
1 1 1 1
™w ™ ™ ™ ™w ™w ™ ™w ™ ™w
Bit field Name Description
31:18 Reserved Reserved, the reset value must be maintained
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Bit field Name Description
17 PBKPEN PVD as BKP enable
0: Disable
1: Enable
16 LBKPEN LockUp as BKPenable
0: Disable
1: Enable
15 CLRSEL OCXREF clear selection
0: Select the external OCXREF clear from ETR
1: Select the internal OCXREF clear from comparator
14:12 Reserved Reserved, the reset value must be maintained
11 C1SEL Channel 1 selection
0: Select external CH1 signal from IOM
1: Select internal CH1 signal from COMP
10 IOMBKPEN Enabling IOM as BKP
0: Enable
1: Disable
9:8 CLKDI[1:0] Clock division
CLKDI[1:0] indicates the division ratio between CK_INT (timer clock) and DTS (clock us¢
for deadtime generator and digital filters (ETR, TIx))
00: brs = tek NT
01: brs= 2 Xtek NT
10: brs =4 Xtck NT
11: Reserved, do not use this configuration
7 ARPEN ARPEN: Autoreload preload enable
0: Shadow register disable for TIMx_AR register
1: Shadow register enable for TIMX_AR register
6:5 CAMSEL[1:0] Centeraligned mode selection
00: Edgealigned mode. TIMx_CTRL1.DIR specifies igpunting or dowrcounting.
01: Centeraligned mode 1. The counter counts in ceatigned mode, and the output
compare interrupt flag bit is set to 1 when dewaunting.
10: Centeraligned mode 2. The counter counts in ceat&med mode, and the output
compare interrupt flag bit is set to 1 whenagunting.
11: Centeraligned mode 3. The counter counts in ceat@&mned mode, and the output
compare interrupt flag bit is set to 1 whenagunting or dowrcounting.
Note: Switching from edgaligned mode to centaligned mode is not allowed when the
counter is still enabled (TIMx_CTRL1.CNTEN = 1).
4 DIR Direction
0: Up-counting
1: Downcounting
Note: This bit is reaghnly when the counter is configured in cerdéigned mode or encoder
mode.
3 ONEPM Onepulse mode
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Bit field Name Description
0: Disable ongulse mode, the counter counts are not affected when an update event o(
1: Enableonepulse mode, the counter stops counting when the next update event occur
(clearing TIMx_CTRL1.CNTEN bit)

2 UPRS Update request source
This bit is used to select the UEV event sources by software.
0: If update interrupt or DMA request is enabled, afthe following events will generate ar
update interrupt or DMA request:
T Counter overflow/underflow
T The TIMx_EVTGEN.UDGN bit is set
T Update generation from the slave mode controller
1: If update interrupt or DMA request is enabled, only counxerflow/underflow will
generate update interrupt or DMA request

1 UPDIS Update disable
This bit is used to enable/disable the Update event (UEV) events generation by softwart
0: Enable UEV. UEV will be generated if one of following condition been Fedfil
i Counter overflow/underflow
T The TIMx_EVTGEN.UDGN bit is set
T Update generation from the slave mode controller
Shadow registers will update with preload value.
1: UEV disabled. No update event is generated, and the shadow registers (AR, PSC, ar|
CCDATX) keep their valuedf the TIMx_EVTGEN.UDGN bit is set or a hardware reset is
issued by the slave mode controller, the counter and prescaler are reinitialized.

0 CNTEN Counter Enable
0: Disable counter
1: Enable counter
Note: external clock, gating modedaiencoder mode can only work after
TIMx_CTRL1.CNTEN bit is set in the software. Trigger mode can automatically set
TIMx_CTRL1.CNTEN bit by hardware

943 Control

register 2 (TI Mx CTRL2)

Of f set addr ess: O0x04
Reset value: 0Ox0000 OOOO
31 19 18 17 16
T T T T T T T T T T
Reserved 0Ol6 Reserved oI5
1 1 1 1 1 1 1 1 1 1
™w ™w
15 14 13 12 11 10 9 8 7 6 4 3 2 1 0
T T
Reserved Ol4 OI3N 013 OI2N 012 OIIN OI1 TIISEL MMSEL[2:0] CCDSEL [ CCUSEL | Reserved | CCPCTL
1 1
™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w
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Bit field Name Description
31:19 Reserved Reserved, the reset value must be maintained
18 Ol6 Output idle state 6 (OC6 output). See TIMx_CTRL2.0I1 bit.
17 Reserved Reserved, the reset value must be maintained
16 oI5 Output idle state 5 (OC5 output). See TIMx_CTRL2.0I1 bit.
15 Reserved Reserved, the reset value must be maintained
14 Ol4 Output idle state 4 (OC4 output). See TIMx_CTRL2.0I1 bit.
13 OI3N Output idle state 3 (OC3N output). See TIMx_CTRL2.0I1N bits.
12 0OlI3 Output idle state 3 (OC3 output). See TIMx_CTRL2.0I1 bit.
11 OI2N Output idle state 2 (OC2N output). See TIMx_CTRL2.0I1N bits.
10 0ol12 Output idle state 2 (OC2 output). See TIMx_CTRL2.0I1 bit.
9 OI1N Output Idle state 1 (OC1N Output)
0: When TIMx_BKDT.MOEN = 0, after deatiimne OC1N =0
1: When TIMx_BKDT.MOEN =0, after deadime OC1N =1
8 ol1 Output Idle state 1
0: When TIMx_BKDT.MOEN = 0, if OC1N is implemented, after desde OC1 =0
1: When TIMx_BKDT.MOEN = 0, if OC1N is implemented, after daéde OC1 =1
7 TI1SEL TI1 selection
0: TIMx_CH1 pin connectetb TI1 input.
1: TIMx_CH1, TIMx_CH2, and TIMx_CH3 pins are XOR connected to the TI1 input.
6:4 MMSELJ[2:0] Master Mode Selection

These 3 bits (TIMx_CTRL2. MMSEL [2:0]) are used to select the synchronization informal
(TRGO) sent to the slave timer iretmaster mode. Possible combinations are as follows:
000: Reset When the TIMx_EVTGEN.UDGN is set or a reset is generated by the slave m
controller, a TRGO pulse occurs. And in the latter case, the signal on TRGO is delayed
compared to the actual reset.

001: Enable The TIMXx_CTRL1.CNTEN bit is used as the trigger output (TRGO). Sometin
you need to start multiple timers at the same time or enable slave timer for a period of tim
The counter enable signal is set wiéhix_CTRL1.CNTEN bit is set or th&igger input in
gated mode is high.

When the counter enable signal is controlled by the trigger input, there is a delay on TRG
except if the master/slave mode is selected (see the description of the TIMx_SMCTRL.M
bit).

010: Update The update everis$ selected as the trigger output (TRGO). For example, a mg
timer clock can be used as a slave timer prescaler.

011: Compare pulseTriggers the output to send a positive pulse (TRGO) when the
TIMx_STS.CCL1ITF is to be set (even if it is already hjghflen a capture or a comparison
succeeds.

100: Compare OC1REF signal is used as the trigger output (TRGO).

101: Compare OC2REF signal is used as the trigger output (TRGO).

110: Compare OC3REF signal is used as the trigger output (TRGO).

111: Compare OC4REF signal is used as the trigger output (TRGO).
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Bit field Name Description
3 CCDSEL Capture/compare DMA selection
0: When a CCx event occurs, a DMA request for CCx is sent.
1: When an update event occurs, a DMA request for CCx is sent.
2 CCUSEL Capture/compare contrapdate selection
0: If TIMx_CTRL2.CCPCTL = 1, they can only be updated by setting CCUDGN bits
1: If TIMx_CTRL2.CCPCTL = 1, they can be updated by setting CCUDGN bits or a rising
on TRGI.
Note: This bit only applied to channels with complementary @sitpu
1 Reserved Reserved, the reset value must be maintained
0 CCPCTL Capture/ Compare preloaded control
0: No preloading of CCXEN, CCXNENXCCxP, CCxNPand OCxMD bits occurs.
1: Preloading of CCXEN, CCXNENCCxP, CCxNPand OCxMD bits occurs. they are update(
only when a commutation event COM occurs (Mx _ E V TGUEDGN bit set or rising edge
on TRGI depending on CCUSEL bit)
Note: This bit only applied to channels with complementary outputs.
944 S| ave mode comnt Ml SMEGRE) er
Of fset address: 0x08
Reset val 0x0000O0
Bit field | Name Description
15 EXTP External trigger polarity
This bit is used to select whether the trigger operation is to use ETR or the inversion of ETH
0: ETR active at high level or risiregge.
1: ETR active at low level or falling edge.
14 EXCEN External clock enable

This bit is used to enable external clock mode 2, and the counter is driven by any active ed
the ETRF signal in this mode.

0: External clock mode 2 disable.

1: Externalclock mode 2 enable.

Note 1: When external clock mode 1 and external clock mode 2 are enabled at the same ti
input of the external clock is ETRF.

Note 2: The following slave modes can be used simultaneously with external clock mode 2
mode gated mode and trigger mode; However, TRGI cannot connect to ETRF

(TI Mx _SMCTRL. TSEL i "111').
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