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1 Introduction and Document Description Rules
1.1 I ntroduction
This reference manual provides application d
about hoMCltkoy suseem archi tecture, memory and pe
For infor martfiCor -Mbkewtr e, pl easeCaretfex t o Arm
MO+ technical refereredermamwmualhe ploeaespondin
for detailed data such as model i nformati on,
characteristics MGUbthe edewmiode] sfopl alalse refe
corresponding data manual for memadrtyhenamppi ng
number .
Note that: Zhuhai Geehy Semiconductor Co. , L
"Geehy".
1.2 Document description rul es
121 " Register functional description"™ rul es
(1) Control (CTRL) registers are all "set to
unl esswossleespeci fied.
20 The control regi sters are uswually foll owe
a distinction. Thrablee-6cGEGgDbeabB&,
SE-Betup a-5dl BEL
3 The status register abbreviation is usual
d fference.
4 The value and data registers usually incl
which are not foll caw@&CbhywndeCINI, such as
122 Ful | Name and Abbreviation Description
TablR/ W Abbreviation and Description
R/ W Description Abbrevi
read/ wr The software can read an R/ W
readl| y The software can only r R
) The software can only write tHh
wr rotnd y ) w
res value wildl be ret
The software can read this bildt
read/ cl ) RC_wi
has no effect on thig
The software can read this bilt
read/ cl ) RC_wo
has no effect on this
www. geehy. com Page



R/ W Description Abbrevi
The software can read this bi
read/ cl ea ) i i RC_R
clear it to O, and writi
The software can read and set
read/ s € ) ) R/ S
on this bit.
reaoadh!| vt eWW The software can read this bit
. RT_ W
trigge|levent but has effect on the
The software can reverse this
toggl e ] T
has no effect on thif¢g
Tab2Functi onal Description and Ful/l Name
Used Registers
Ful | name in Engl English abbreviat
Enabl e EN
Di sabl e D
Clear CLR
Sel ect SEL
Configure CFG
Contr | CTRL
Controller C
Reset RST
Stop STOP
Set SET
Load LD
Calibration CAL
Initialize I NI'T
Error ERR
St atus STS
Ready RDY
Soft war e SW
Har dwar e HW
Source SRC
System SYS
Peripheral PER
Addr ess ADDR
Direction DI R
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Ful | name in Engl English abbreviat
Cl ock CLK
Il nput |
OQut put @]
I nterrupt I NT
Dat a DATA
Si ze SI ZE
Divider DI V
Prescaler PSC
Mul tiplier MU L
Period PRD
Tab3FRull Name and Abbreviation of
Ful |l name in English English abbr
Reset and Clock Contro RCC
Clock Recovery System CRS
Power Management Uni t P MU
Nested Vector Interrupt NVI C
External I nterrupt [/ Even EI NT
Direct Memory Access DMA
Debug MCU DBG MCU
GenePatpose | nput Output GPI O
Al ternate Function I nput AFIl O
Ti mer TMR
Watchdog Ti mer WDT
I ndependent Watchdog Ti | WDT
Wi ndows Watchdog Ti mer WWD T
Readlli me Cl ock RTC
Universal Synchronous Asynchr g USART
I ntiemt egrated Circuit |In I 2C
Seri al Peripheral 1nte SPI
| ntleCr Sound I nterface 12S
Controller Area Networ CAN
Uni versal S&Spieald Besi Eel | USBD
www. geehy. com Page
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Ful | name in Engl i sh English abbr
HDMCEC Controll er HDMCEC
Analttoi gi t al Converter ADC
Di gi #Aanlal og Converter DAC
Touch Sensing Controll TSC
Comparator COMP
Cyclic Redun@Gahcyl £&hieck Un CRC
Operational Amplifier OP AMP

Pagego

www. geehy. com



2 System Architecture
21 Ful | Name and Abbreviation Descri|
TabdFul | Name and Abbreviation Descriptior
Ful | name in English English abb
Advance®eHf ghmance Bus AHB
Advanced Peripheral Bu APB
22 System architectufefR®M3Ilock diagram

The main system mainly consists of two maste
modul es. The mai FCmo bt-M&<esc arge ndepdarlpos e
DMA2gdhannel s). The sl ave modules are internal
AHB/ APB bridge on the bus matrix, where the
peripheral devices.

These are connectleadv @lh rfoHiBy hb vuas naurl ctinim t ect ur e,
the figure bel ow:
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Fi gaAdB Bus Connection Relationship

Arm CortexM0+ DMA s
M M
50 B
& o [
I -
I Dl [om
I L] [
I ol
I vs || FMC
I me || CRC
I ol o
I el oo
| i
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Figa2sgestem Architecture Bl ock Diagram

Arm® Cortex® MO+
DMA
[ nvic| [ swp| | muLT| [ sysTick
)
!
o
I :
=
[a
AHB Bus
FMC| | SRAM CRC| | DIV GPIO_A|GPIO_B
i A
EFLASH
AHBIAPB K| [=={__ATIMER
W ——| |<——{_GTIvER
[ WWDT == ju¢——1 BTIMERO/L
o
ENT__f—=p——{[IPTINER]
al
coMPo/1 23 —=e—={_ spI_|
| ADC (== (—=1__USART
Vv
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23 System architectuf eM3blllodAck di agr am
Fig@sgstem Architecture Bl ock Diagram
Arn® Cortex® MO+ Gate Diver
DMA
[nvic] [ swo] [ muLt] [ sysTick
—»[] 5V
) 9
[sa] [aa]
£ <
o >
) (a)
)
LDO
AHB Bus
G 1 T 0 3
| FMC| | SRAN{ | CRC| | DIV | | RCC| |GPIO_+|GPIO_*3 ]
/\ 6N Diver
e e R e i
MG ——| |——(_GTIMER | eats | || e
WWDT BTIMERO/1 6Ch PWMof  pasp > LN Lo1
1 o ATIMER > HIN3 —»[ ]HO3
EINT o [LPTIVMERY PALL
[ (CovpurzB— S v mna > ]HO?
ADC USART P HINL [ JHO1
12C 1 UART
[CPMU k== |—=[_scu ]|

\Y%
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24 System architectuf eM3bllldbck di agr am

Figdsgestem Architecture Bl ock Diagram

Arn® Cortex® MO+ Gate Diver

g
<
>

[ nvic] [ swp] [ muLt] [ sysTick

System Bu
DMA Bus

AHB Bus

§ g 3 ¢ 0
| CRC| | DIV | | Rcc| |GPIO_HGPIO_*3 L—D PVCC

g U

| FMC| | SRA!\/{

VaN 6N Diver
EFLAS PA15
AHB/APB ATIMER » LIN3 [ ]LO3
PA14
> [ ]L02
LIN2
W —— |—{_GTIVER | s |
WWDT K ] { BTIMERO/1 6Ch PWMof  pars > LN LO1
M ATIMER -
k > HIN3 [ ]HO3
[ ent |} 2 {_LPTIVER] PALL >
COMPO0/1/2/ SPI > HIN2 —» | HO2
PA10
ADC USART P HIN1 [ ]HO1
12C k {  UART
V
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25 System archit eadrud mM3bli2o2c k d i
FigbBgestem Architecture Bl ock Diagram
Arn® Cortex® MO+ Gate Diver
DMA
[ nvic] [ swo] [ muLt] [ sysTick Voltage i
o divider module —>{ ] 5V
@
<
3 VDET
PB12 ]
) [
AHB Bus
§ C 7 8 O g § O
FMC| | SRAM CRC| | DIV RCC| |GPIO_p | GPIO_| —
@ VaN 3P3N Diver
EFLAS PA1S
AHB/APB o p HIN3 —»[ ] HO3
> LIN3 —»{ ] L03
BT —| [——1__GTIMER | PAL3 _
[ WwbT k==|q¢——={ BTIMER0/1] 6ChPWMof parp | | HIN2 L Hot
& ATIMER > LIN2 [ ] L02
E—“§__ PA11
ADC _§ {  USART > LINL —»-[ ] LO1
12C {  UART
PN — |——{IIscuil
\Y4
Tab%Bus Name
Name Description
Systemconn?Ct the system buSCd¢mpEeM0O+ hceorrael abnuds
matri x.
DMA buConnect AHB master control interface of
Coordinate the access of the core and
Bus malbus RM@ SRAM, and AHB1/ APB bridges. A HE
system bus through the bus matrix and
AHB/ APfThe bridgeypcbhvbdess connection betwee
bridg/The -B8bnt access to APB register will b
26 Memory mapping
The memory mapping address is totally 4GB
include the ceaeroe(imphlumdipsdg)camsm (including
memor y aadear )arcehai p SRAM, and bus peripheral
AHB and APB peripherals).
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OXFFFF FFFF

0xE010 0000

0xEO000 0000

0x6000 0000

0x4000 0000

0x2000 1FFF

0x2000 0000

0x0000 0000

Fi g6A@dr ess

Mapping

Reserved

GPIO_B

GPIO_A

Reserved

DIV

CRC

FMC

RCC

DMA

Reserved

COMP1/2/3

COMPO

OPAMP

ADC

Reserved

Reserved

Reserved

12C

Reserved

Reserved

UART

Arm Cortex MO+
Internal  Register

USART

Reserved

Reserved

SPI

WWDT

IWDT

Reserved

LPTIMER

BTIMER1

BTIMERO

Reserved

Peripheral

GTIMER

ATIMER

EINT

SCU

Reserved

PMU

SRAM

Code

Reserved

eFlash Boot Mode

www. geehy. com

NVR 15

NVR 14

NVR 13

NVR 0~12

Reserved

MAIN FLASH

OX5FFF FFFF

0x4800 0800
0x4800 0400
0x4800 0000

0x4002 1400
0x4002 1000
0x4002 0C00
0x4002 0800
0x4002 0400
0x4002 0000

0x4000 6400
0x4000 6000
0x4000 5C00
0x4000 5800
0x4000 5400
0x4000 5000
0x4000 4C00
0x4000 4800
0x4000 4400
0x4000 4000
0x4000 3C00
0x4000 3800
0x4000 3400
0x4000 3000
0x4000 2C00
0x4000 2800
0x4000 2400
0x4000 2000
0x4000 1C00
0x4000 1800
0x4000 1400
0x4000 1000
0x4000 0C00
0x4000 0800
0x4000 0400
0x4000 0000

Ox1FFF FFFF
0x0010 1000
0x0010 1E00
0x0010 1C00
0x0010 1A00
0x0010 0000

0x0001 0000

0x0000 0000

Pagg&?7



TabbMemory address allocation
Modul e Na me Address rang¢ Size (b
Reser ve - 0x2000-@®XODPOFF H ~512 M
SRAM - 0x2000-0XODOEMOF 1 8 KB
Reserve - 0x0010-@X0OORFF H ~510MB
NVR 15
- 0x0010-AEO®®1O 51 2B
(Manuf act)u
NVR 14
- 0x00107i0K0010 51 2B
(Manuf act)u
NVR (@Bser
- 0Ox0010iQ@AOO10 51 2B
By tAe ¢ a
NVR 0~12
- 0x0010i000OO10 6.5 KH
" Bootl Aada
sector 1 0 x 000 O FOEx0000 0 O F F 51 2B
sector 1 ORMOO0OO0OFOEXOO0OO0O0FDH 51 2B
sector 1 ORO0OO0OO0OFBXOO0OO0FBH 51 2B
sector 1 OROOFDMD®OOFIF 51 2B
MAIT N FLA
é é é
sector 2 0O0RO0000OCKD@OOOS5H 51 2B
sector 1 0RO0000OH@O®OOO 3K 51 2B
sector O 0RO0000OWD®OMOOO01HR 51 2B
TabTRer i pher al regi ster address
Bu s Per i pmoeduwlle Address rangl Size (b
- Cor ¥Mx+ internal OXEOOO -0XOB®OF F 1 MB
- Reserve 0x4800-08DMFF F 383 MB
GPI O_B 0x4800-004408000 O 1 KB
AHB
GPI O_A 0x4800-0x008000 0 1 KB
- Reserve 04002 14X0PFFFFF 127 MB
DI V 0x4002-0x00W02 1 1 KB
CRC 0x4002 -OXCO@O2 O 1 KB
AHB FMC 0x4002-00840W02 0 1 KB
RCC 0x4002-0440m002 O 1 KB
DMA 0x4002-0x040OW02 0 1 KB
- Reser ve 0x 4000 -®BxX40OFLF F 96 KB
Reser ve 0x4000 -0Bx40OOEMF 7 7 KB
APB COMP1 0x4000-0BXHOWO00 6 1 KB
COMPO 0x4000 -BGXCODOO 5 1 KB
www. geehy. com Pages

al

ocat



Bu s Per i pmoduwlle Address rangl Size (b
OPAMP 0x4000 -B8OLOBOF 5 1 KB
ADC 0x4000-06x4L0OM00 5 1 KB
Reser ve 0x4000-BxXL0OOO0O0 5 1 KB
Reser ve 0x4000 -@GXxCODOO 4 1 KB
Reser ve 0x4000-840000 4 1 KB
I 2C 0x4000-040000 4 1 KB
Reser ve 0x4000-x0L0000 4 1 KB
UART 0x4000 -BXCHOO@OO0 3 1 KB
USART 0x4000-B8HOOWO0 3 1 KB
Reser ve 0x4000-Bx440000 3 1 KB
SPI 0x4000-BBX00NOO00 3 1 KB
WWD T 0x4000 -2XCO9@00 2 1 KB
| WDT 0x4000-@8B8HOOO0O0 2 1 KB
Reser ve 0x4000-@x440000 2 1 KB
LPTI MER 0x4000-@00M000 2 1 KB
BTl MER1 0x4000 -AaxCO@OO0 1 1 KB
BTl MERO 0x4000-0x840000 1 1 KB
Reserved 0x4000-00x440000 1 1 KB
GTIlI MER 0x4000-0xX40000 1 1 KB
ATl MER 0x4000 -0XCO@OO O 1 KB
EI NT 0x4000-0x840000 O 1 KB
SCUuU 0x4000-0x440000 O 1 KB
P MU 0x4000-0xX0W00 O 1 KB
261 Embedded SRAM
BuiiInt 8KB st ati SRAM. It al OWS
word (32 bidaddreddheofst @aRAM s 0x2000
27 Start the boot mode
271 Boot mode
chip is activated by the Main
mapped to the boot space, but it <can
is, the contgnttcanobet maecfelsael Mmeamdod wo

www. geehy. com
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3 Flash Memory

This manual i's @20 AP/pMI3 2D/l 2 X Ibde/sM3 115
products, mainly introducing the Flash stora
read/write protection, wunlock/l ock character

related registers.

31 Ful | Name and Abbreviation Descri|
Tab8Ful I Name and Abbreviation Descriptior
Ful | name in English English abb
Embedded FIl ash EFLASH
FIl ash Memory Controll e FMC
32 Main characteristics
(1) Main area 64KB, NVR 4KB, bit width 64 bits
(2) Supports read, write, erase, read-write protection
(3) Supports unlock/lock functions
(4) The bus will be pulled low during erasing and writing
(5) Area access permissions can be configured, and registers can read the
partition permission status
(6) Software triggers option byte reloading
(7) A hardware error interrupt is triggered when erase accessing out of
bounds
(8) When read access is out of bounds, there will be read protection when
configuring read_protect, and OXA5A5A5A5 will be returned
(9) When configuring read_protect, SWD accessing any address in the
MAIN FLASH area will have read protection and return OXAS5A5A5A5
(10) Under the configuration of read_protect in OPT, SWD accesses SRAM
and can generate a full erase of FLASH
(11) Do not erase or write FLASH when the voltage is below 2V
(12) Only 32-bit erase and write operations are supported

wWww. gee

hy. com Pag2o0



33 Functional description

331 Storage area address mapping

FigdiBeorage area address mapping

0x00102000
NVR15
(ManufacturerArea)
0x00101E00
NVR14
(ManufacturerArea)
0x00101CO00
NVR13
(User OptionByte
Ared
0x00101A00
NVR 0~12
(Bootloader Area)
0x00100000
n
OxO0000FFFF
MAIN FLASH
0x00000000

332 User Option ByltJe Area ( NVR

The addoxedsOsleOsit AR 0010 laBFeF t hleu N&R option byte
area. Some of these addresses have speci al
foll owing table:

Tab9lkser Option Byt e Area (NVR
Addr es Na me Bi t wi|RW Description

When the chip is p
to start from the
Ox 01 QB E 8 SYS_ REMA 32bit |R/ VMAI N ar ea
OX55AAAA55: St art
area
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Addr es Na me Bit wi|RW Description

Ot her vabfureosm tBhe #
ar ea

SWD accesses flash
OXx89BC3F51: Dai cscaebsl 4
function, that i s,
accessing FLASH,
erasing and writin
Ox 01 aBEQ SWD_DI SAB 32bit |R/I'VfOx5389BCEA: The SW
function is prohib
erase and write FL
prohibited.

Ot her values: S WD
unsericted

Read protection in
area

O0x89BC3F51: When e
user mode (bootstr
FLASH) : Al oper a
performed on the M
1. When the code is
execuUtreodn t he syst ¢
Ox00101 READ_PROT 32bit |R/ VRead or write acce

area is prohibited
hardfault interrup
2. When accessing

JTAG interface, th
automatically eras

3. When cSomnDn ecst ed,
reading is prohibi
Ot her values: Unpr

flash encryption a
OX55AAAAS55: Encryp
Ox 01BF4 FLASH_CRYDP 32it |R/Vfdecryption enable
Ot her values: No e
decryption mode

Encryption key

OXFFFFFFFF: The cu
Ox 01 OB F § PRI VATE K 32bit R/ Vfwritten it. The de
wi || be used

Ot her values: Wr it

OTP configuration
O0x 01 aBF @ OTE_EN 32bit |[R/IMOX55AAAAS55: Only r
Ot her wvalues: Can

3333 Manuf acAre@dMRNVRY

The addr e 8GO0 Otxdd QDkKEGO0Oare T d4enNYR area. Some
of these addresses have special functions, a
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Tabl@anuf adrt elaNVLRE

Addr ess

Na me

Bi t w

R W

Description

Ox 01 aCO0 8

Measur ed
Vppl.5V

\Y

32bit

Rl (univ) :

Vool . 5 asur ed

V g

Ox 01 aCO0C

Measur ed

vV a

32t

HSI
(UnHt) :

ldz4 Mneasur ed

Ox 01 aC10

Measur ed L$h

32t

LS |
(UnHt) :

. B®easur ed

Ox 01QaC14

Vsensor

e

32t

The nor mal
calibratio
R Tsensor i s
coll ected
2Bl andpp¥5V

t e my
n val
t he
at a

Ox 01 aC1C

Measur ed

¥a

32t

The
t he
VBG at a t
(= 5N)

=1.2498* Vgg

original
-bwideferendgd

amss 5w L 0 mV
Note: There is a conversion

R relationship between the
measured value of Vg at the
storage address and the value
Vge oObtained by the ADC
through the internal channel.
The measured value of Vgg

d i

empe

Pr
0x 01 ab8 0

oduct

identifica

m(

leébit

The
uni quely

uch as
ersion.

n —T< n o

product
identification
identi
ombi nati on
t he
For
nf ormati on,
ect idod PRrRodallct
Il dentification'

mo (

of
c hi
d ¢

pl

Addr essddEO0XO0N0d aBkKBOare TS3menblYyR ar ea.
these addresses have special functi
Tabl®Manuf adnt el@aNeVLRD
Addr ess| NamgBit w|RW Description
For detailed informatio
0Ox 01 AE8 8 U DO 32bi t] R content 40f PRrmhedU a2t |l den
section
For detailed informatio
0Ox 01 QE 8 C U D1 32itf R [content 40X RrhedJd ®Rtarlkd exrg
section
For detailed informatio
Ox 01 AE9 0 U D2 32bi t| R content 40 Rrhedu &t | den
section
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334 Main funcRM®ns of
Read and write protection processing of
Realize the read and MCUtaendathebEFWASH

., Suppvedeonse and full erase for EFLASH
., The Main arsegtsappoetand full erase
., The user optionssaceadnscmrly supports
The initialization informatiem is aut oma

B

335 Dateancryption function

The data in the MAIN FLASH area has the encr
whet her to encrypt based on the FLASH_ _CRYPT_
the option byte area and the XOR encryption
FLASH_CRYPT_ENAAS®D Xx&maAAl es encryption, o
have no encryption.

PRI VATE_KEY = OxFFFFFFFF indicates that
and the default key O0x1122AABB will be wu
written by the customer.

336 Prefetching function

When the sysddcmorn, tploavepr ef etching function i
activated. The prefetch function can be disa
prefetch enable. When a reset occurs, the pr

337 Direction for use
3371 EFLASHI ock

TablZnl ock code

MAI N FLAS Tr i ms er ™ a\rVeRa3
KEW OxABCD678 0x33AADD55
KEY1 / OXEDCC1F55
Before erasing or writing Flash, it must be
code is written, an unlockreespondiagusniwet:t
wi || be generated. After the Flash Key is wun
writing of Flash wildl be prohibited. Erasur e
system reset or by clearing the error status
code. After the normal erase and write are <c
code) is written to the KBWlrmnekiTstan et o r et u

speci fic description of the unlock code <can
regi sters mMC FMMKEEWVaRCKEY.
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3372 EFLA®SH asur e

Tabl&F he erasure met hods for different a

MAI N FLASH User optionNWRIZ area

Chip/ Sector Sector

MAI N FlLaASH chi p erased
This operation is only forfotlhheowsai n area. Th

(1) Write the unlock sequence to FMC_MKEY to unlock the main area of
flash

(2) Set FMC_CR->OPERATE to 0x10(Chip Erase)

(3) Write 0XAS5A5 (any value is acceptable) to any address in the FLASH-
Main area.

(4) Detectthat the FMC_SR->BUSYFLG bit is reset to zero, or
FMC_SR->OPENDFLG s setto 1
MAI N FlLaASHecteogrased
This operation is only for the main area. Th

(1) Write the unlock sequence to FMC_MKEY to unlock the main area of
flash

(2) Set FMC_CR->OPERATE to 0x10(Sector Erase)

(3) Write 0XAS5A5 (any value is acceptable) to any address in the FLASH-
Main sector area.

(4) Detect that the FMC_SR->BUSYFLG hit is reset to zero, or
FMC_SR->OPENDFLG is setto 1
User optionNWVRJse cateceras e d
This operation L1L%rcemly Tther sttleggsNVAR e as follo

(1) Write the unlock sequence to FMC_NVRKEY to unlock the user option
byte area (NVR13) of flash

(2) Set FMC_CR->OPERATE to 0x10(Sector Erase)

(3) Write 0XA5A5 (any value is acceptable) to any address in the FLASH-
user option byte area (NVR13) sector area.

(4) Detect that the FMC_SR->BUSYFLG bit is reset to zero, or
FMC_SR->OPENDFLG is setto 1
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3373 EFLA®H ogr amme

EFLASH progr ammeldi taspioemee 3&f data each ti me.

MAI N FlLaASH write program
This operation isa.onTtye fotrepgpshearmmaias afrel | ows :
(1) Write the unlock sequence to FMC_KEY to unlock the main area of flash
(2) Set FMC_CR->OPERATE to Ox11(write)
(3) Write data to any address in the FLASH MAIN area.
(4) Detectthat the FMC_SR->BUSYFLG bit is reset to zero, or
FMC_SR->OPENDFLG is setto 1
User option bytver iatree apa(dNgVrRam )

This operati ouseirs oprtliynf dorytteifTdaeeat ¢ pI¥ RaBg as
foll ows:

(1) Write the unlock sequence to FMC_NVRKEY to unlock the user option
byte area (NVR13) of flash

(2) Set FMC_CR->OPERATE to Ox11(write)

(3) Write 32 bit data to any address in the user option byte area (NVR13).

(4) Detect that the FMC_SR->BUSYFLG hit is reset to zero, or
FMC_SR->OPENDFLG is setto 1

34 Register address mapping

Tabl4LASRegi ster Address Mapping

Regi ster ng Description Of fset a
FMC_WKEY Write protect re 0x00
FMCMKEY Key register for wunld 0x04
FMC_NVRCKEY, Key register forCaurlao 0x0C
FMCCR Control registe| O0x14
FMC_1 ER InNt ererugphil e regi st 0x18
FMCSR Status register O0x1C
FMC_CR Control 1regi ster 0x20
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35 Register functional description
351 Write protefEMC rWKEYter (
Of fset address: 0x00
Reset value: 0x0000 0O0O0O
Fi e| Namel R/ W Description
31 Reserved
FIl ash rmweditet me @it etcdr
Write a valid KEY sequence, wr i ti
and other registers can be writte
0 WKEY| R/ W .
write O to | ock.
0: Wotocked
1: Unl ock
352 Unl ock the key regFMCMKEY) MAI N area
Of fset address: 0x04
Reset value: 0x0000 0O0O0O
Fi e| Namel R/ W Description
31 Reserved
MAI N FLASH area erase Key input r
Write a valid KEYxABGD6EWBSE, i wrthe
and other registers can be writte
0 MKEY R/ W .
write O to | ock.
0: Not wunl ocked
1: Unl ock
353 Key register f oNVROK BovceaMitg NtVIREK E Y
Of fset addr ess: O0x0C
Reset value: Ox0000 O0OO0O
Fie Name | R/ V Description
31: Reserved
Option b(NtV&)Begai nput register
Wr iKEeY @ x 33 AB®D wunl opctki otnhebyt e .arlef
OPT_EN encrypttshe hursl cacke awi | | be
0 NVRCKER/VWHte KEY1 OXEDCC1F55 again to u
di sable the unlock. A readback r
indicates not unlocking.
0: Not wunlocked
1: Unl ock
354 Condlr r egriMaC&®) (
Of fset addr ess: O0x14
Reset val u400 0x0000 O
Fie Na me R/ Vi Description
31 Reserved
www. geehy. com Page?7



Na me

R/ Vi

Description

15 OPTLOAD

R/ V

Option byte forced
This bit
higher 16
Whewr i tten
updat e, and
0: Il nvalid

1: Val i d

updat e
be written
O0x A5A5.
this bit wi
operation w

can only
bits is
as 1,
this

141

Reserved

10 PREEN

R/ V

Prefetch enabl e
0: Di sabl e
1: Enabl e

Reserved

4 READONLY

R/ V

control
erased/ written.

FIl asReaapn !l y
Cannot be
0: Il nvalid
1: Valid

Reserved

OPERATE

R/ V

Fl ash operation
00: Read
01: Sector
10Chier ase
11: Write

When BWUWSYFhGtFMOSR i s
cannowr ibtet en.

types
operation

config

erase

set , t h

355 Int er eugphkl e
Of f set

Reset v al

addr ess:
ue:

r €MCs )ER (
O0x18

O0x0000 O0OOO

Name| R/ V

Description

Reserved

6 RPTI HR/ V| O:

FLASH
Di sabl e
1: Enabl e

read/ write protection intert

5 KEYI HR/ VO:

FIl ash
Di sabl e
1: Enabl e

KEWterrrraurpt enabl e

4 OPEI HR/ VO:

FLASH
Di sabl e
1: Enabl e

erase end interrupt enabl e

Reserved

356 St at us
Of f set

Reset v al

www. geehy. com
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Fi e Na me R/ Description
3 17: Reserved
FLASH read write fplramgection in
SWD_DI SABLE= 0x889BC3F51, di sa
(read and write),
SWD_DI SABLE= 0x5389BCEA, not d
6 RPTERRE R/Vdisable the swd read function.
O0xA5A5A5A5 dat a.
Oher values of SWD are wunrestr
wr iOtbyg software to clear to O.
0: No interrupt
1: I nterrupt occur s
Fl ash KEY erfrdarg i nterrupt
Erase and write flash without
wi t hiOnO 00 RhCat ar e not fl ash wi
5 KEYERRF|R/ |interrupt. Set to Dbhpysbéat dwae
0
0: No interrupt
1: I nterrupt occurs
FLASH erase éhdginterrupt
Set to 1 by habOhwaseft wade wtr ot
4 OPENDFL| R/ V .
0: No interrupt
1: Il nterrupt occurs
3:1 Reserved
FLASH er afsleagusy
0 BUSYFL R [0: 1dle
1: Busy
357 Control 1r(edCi GRer
Of fset address: 0x14
Reset wvalue: Ox0000 0300
Fie Na me R/ Vi Description
31: Reserved
Access delay cycl e
The def awint vimdwer i s 3 at 641
00: FLASH needs 0 wait cycl ¢
01: FLASH needs 1 wait cycl ¢
10: FLASH needs 2 wait cycl ¢
1:0 LATENCY |[R/M11: FLASHwaketdsy@8les to read
The LATENCY of configurable
For 32MHz, a register LATENGC
configured.
For 64 MHz , a register LATENQC
configured.
www. geehy. com Pag2?9



4 System configuration controller (SCU)
The S»Wul is used to control the counting n
peripheral in DBG mode.
41 Regi ster address mapping
Onl ybi3t2 read and write operations are suppor |
Tabl®SCURegi ster Address Mapping
Regi ster ng Description Oof f setdr e
SCU KEY SCU reads and writes 0x00
SCU_DBG System DBG control 0x04
42 Regi ster functional description
421 SCUreads angrwritietce s on CUekggYs)t er (S
Of fset address: 0x00
Reset value: 0x0000 00O0OOO
Powdomai n: CORE domai n
Reset range: POR reset, NRST reset, STANDBY
Fie Name | R/ Description
31: Reserved
System register write protect f1 4
0: The system register is in the
16 | LOCKE R 1: The systemri ¢gbsttestias ei n
Note: Software writes 1 to clear,
written 1 at the same time, and |
this bit is set 1, and the systen
Passworradt ecti on configuration for
15| LOCKKI W Writing Ox87I.E4.to unl ock, and LO(
same Whme. writing any other val ug
zero at the same ti me.
422 System DBG controlDBRegi ster (SCU
Of fset address: 0x014
Reset value0O 0x0000 00O
Power domain: CORE domai n
Reset range: POR reset, NRST reset, STANDBY
Fie Name | R/ W Description
3 18: Reserved
The WWDT counting method in DEB
7 WWDTDB|{R/ WOCounting is not affected
1: Pause the count in DEBUG modg¢
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Fi e Name | R/ W Description

ThBNDT counting method in DEBUG
6 | WDTDBRfF WO: Counting is not affected

1: Pause the count in DEBUG mod g

TheEPTMRounting method in DEBUG m
5 LPTMRD|  RFR WO: Counting is not affected
1: Pause the count in DEBUG mod ¢

ThBTMRdounting method in DEBUG nj
4 BTMR1D| R WO: Counting is not affected
1: Pause the count in DEBUG mod ¢

ThBTMRODounting method in DEBUG nj
3 BTMROD|R WO: Counting is not affected
1: Pause the count in DEBUG mod g

2 Reserved

TheTMRounting method in DEBUG m
1 GTMRDB|RF WO: Counting is not affected
1: Pause the count in DEBUG mod g

ThATMRounting method in DEBUG mg
0 ATMRDB|RI WO: Counting is not affected
1: Pause the count in DEBUG mod g
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51 Ful | Name

Tabla@&ul |

Reset and Clock Control

(RCC)

and Abbreviation Descr.i

Name and Abbreviation Descripti ol

Ful | name

n Engl English abbrevi g

Reset and CI

ock Co RCC

Reset

RST

Pow®m Rese

t POR

Pow®mn wn

Reset

PDR

Hi gh Speed

nterna HSI CLK

Low Speed I n

ternal LSI CLK

Calibrate

CAL

Trim

TRM

Non

Maskabl e

I nter N MI

5.2 Reset

The supporte
res,pobwer

521 System

5211 " System
I ndepend
Sof tware
Abnor mal
Load opt
Power r e

A system
reset event

When a syste

foll owi ng:
RCQ eset
RCC Rega
PMU and
PMU

PVD cont

www. geehy. com

funct

reset
Window watchdog

reset
sour ce
RCCRSTCJrResceotnt r ol / st atus

l onal description

d r efsidvt@rinss ,d inmvaimkd d, NIRiStfest em r es et

,rsetsaentd b ¢ tL PalnMiRe s e t

reset

reset source
termination
ent watchdog ter mi
reset (SW reset)
system reset caused
ion byte reset

set

count
nati on

( WWD T
count

(

CPU dead

by

wi || t he ab

by view

occur
can be

when any of
identified
register).

m reset occurs tphte tchhe p wi | | r

CONtRICCORITe@I Rt er
rding the AON domai
STANDBY rel ated

n control reg
regi sters: PMU _L

_WKSR

r &@IMUrPevgDi CsStRe r
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Not e

(1) When configured to STANDBYO mode, LPTMR is affected by system reset and
LPTMRRST. When configured in STANDBY1 mode, LPTMR is only affected by POR,
NRST, and LPTMRRST.

(2) When configured to STANDBYO mode, IWDT is affected by system reset and STANDBY
processes; When configured to STANDBY1 mode, if the system is in non-Standby mode
and is still affected by system reset, it will not be affected by the STANDBY mode entry
process. It will continue to count and wake up STANDBY, and reset in the STANDBY wake-
up process.

Soft ware Reset

Software cayn sheet triensge tS YbS RESECTREEARO + N Ar m
interrupt application and reset control regi

Load option byte reset

The | oad byte r eOPeltL OADItEMOWRy ergeé s tkey whi ch i s

controlled by software.

5212 " System reset" reset circuit
When an external reset NRST generates a reset
an analog filter of approximately 50ns, then
(whether the digital filter is enabled and t

configbhredgh the NRSTFLTSEL bit in the RCC_R
then acts on the system.

After the internal reset sodrouoelgpuersaet o a
approxi nmnat elsy p2@duced through the pul se gene
systwimtm hout causing a change in the | evel of
The "system reset" reset circuit is shown in
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Fig8t8ystem Reset" Reset Circuit
\osVboa
External reset W[] . {% Filter > Sré’:g“:m
WWDT res
IWDT reset
Software reset Pulse
,generator
Load option byte reset [ 20i s€E
Abnormal system reset
caused by CPU deadlock
Power reset
522 NRSTeset
When a | ow |l evel occurs at the reesteetr nal NRST
occurs
When an NRST reset occurs, the chip will res
foll owi ng:
., RCC reset CcOMRICICOIRSITESIRIt er
523 Power reset
"Power reset" reset source is as foll ows:
., Powenm es(eMOR reset)
Powelown reseéeg¢tDR
A power reset wildl occur when any of the abo
reset all regi sters.
524 STANDB¥set
When the system executes the STANDBY process
the system.
When STANDBY occurs, sidomaaarhel ptoeewdeidgi t al o
the chip wildl reset allddmaei megi sters wunder
I n STANDBYO mode, LPTMR and | WDT wi || be
I n STANDBY1l mode, LPTMR is noéesaffected,
during the STUANDBY ceske
525 LPTMReset
When LPTMRRST is set to 1 in RCC_AONCSR conf
occur s.
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The LPTMR r es

LPTMR modul e.
526 Powern/ p oavfefr

Fi g9Pew®m

\Vor Voba
A

Resetqf fPoRvesmdwerL oMy KEi mi ng

et will reset LPTMREN in RCC_AO

reset timing

Di agram

«—» Hysteresis time

A B |

Reset POR PDR
53 Functional description of ¢l ock m:
The chip provides two different c¢clock source
sources:
Int er naslpeheedg hcl ock HSI Glpk:ed6 RNCHzo siciigh at or
, I nter mapleeldow | oc k. 1LBBHzCLEKpwe3d2 RC osci |l | at oo
531 HSI CLK i nt erpreeaeld kilgplc k si gnal
HSI CLK c¢cl ock signal i s generated by internal
The HSI cémck dfregaich chip has been calibrat:
to@0. 5% before | eavingDWhae RACiHGIReyr. e glihset eHrS |
indicates whether HSI is stabl e. HSI c¢clock w
the hardwar eRB¥YWit s ttthelRINNEBEbIi t &CCtIhER
regi ster is enabled, the corresponding inter
enabl ed and di s &5l éd tt ROALGR t Bgi ster. When
HSI BNt is configRb¥d atgowd | It he KHSlkared after
cycl es.
Har devalrogi ¢ protecti on:
The system clock provides hardware | ogic
When HSI is used as the system clock sou
turned off and writing 0 is invalid.
The system has hardware | ogic protection
erasuwrensfure nor mal operation, when HSI |
flag bit HSIRDY will/l be reset along with

www. geehy. c
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5.3.2

FLASH programming erase can continue to
function stil/l ensures that the cl ock ca

LSICLKspeawhnternal <c¢clock signal

LSI c¢clock signal is. dEABer RCedsbyl i aternal 32
It can be used as LtPAMRwor kWDG, chamad kalf o as t |
system cl ock. I t can -pcoownetri nculeo ctko awnodrrkc ea si na slt
st andmogddhe RDBWIt &KRICCt AONCRRiIi ster indicates
whet her LSI is stable. LSI clock will be inp
hardware skRDYWithéeéoLSIRDVHEDbIittheRICGtIBR

register is enabl ed, the ecnoerrraetsepdo.n dLiSilg ciannt ebre

enabl ed and disalgl d&adltt RACCu AONIChRR i st er .
When LShlebNt is configRDBHagowD| |l the tBEBEared ¢
LSI clock cycl es.

Har dware |l ogic protection
., The system chaclBwprevlidgsc protection fo
When LSI serves as the system clock sour
turned off, and writing O is invalid.

The system has hardwareTdemgiuc epnt diteect i on
nor mal operation ofL SIIVEINT hRDNebra gt uwinlsl of f
be cleared by halrSdiwveaNbestall OMDGT wiatnh cont i n
counting, and the CLKOUT function can st
The system has hardwarefl dgiec i pgot doti on

ensure the nor mal operation of NRST filt
of f, the flag bit LSIRDY wild/l be reset t
hardware, but the NRST filtering can sti

compared with turhiegiog LEMENwit hebei ex
5 to 6 LSI cycles.

The system does not provide hardware | og
LPTMR c¢clock source. When LPTMR is enabl e
of f, it wildl cause LPTMR to stop countin

533 Clock tree

Clock G32r09®1i2MBM32214/iMd31slh5own in the figure b
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Fi gao0x832F031/ M3122/ M3 blck/ M3 kle5
—» adc_kclk

HSDIV8 . FLASH
" PROGRAM

SWSEL

v

pvd filt

HSIRC HSI HSDIV HSISYS
64MHz /1,2,48

Y

sys_clh IAHBCLKDI HCLK AHBCord

/1,2,..128 " Memory

LSRC LS
32.768<Hz

APBCLKDI PCLK
1,248 APB
cpu systick

iwdt_kelk

\

»  Lptmr_kclk

534 System Clock and Switching

HSI or LSI can be sel eAmmoendy & sh etmh e HSSY s tceam csled
1, 2nd48 HfBrequency divisions Talse tnhaex isnyusmh em ¢
frequency is 64MHz. When the chip is powered
selected as the system clock by default. Swi

(1) Ensure both the original clock and the new clock are ready
(2) Configure SWSEL in RCC_CFG to the corresponding configuration

(3) When the SWSTS flag in RCC_CFG changes to the new clock source, it
indicates a successful switch
Not e:

(1) As the clock source of the system clock, the hardware has logical protection and the

software cannot be turned off.

(2) When switching the system clock source, if the target clock has not been turned on or is not
yet stable, the system will keep the current clock source working and wait until the new
clock source stabilizes before switching. During the switching process, the hardware
automatically protects and cannot turn off the clock source. After the switch is completed,
users can turn off the original clock source as needed.

(3) The HSI used as the frequency division HSIDIV for the system clock does not affect the
duty cycle.
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5.3.5

5.3.6

Not

5.3.7

5.3.8

(4)

®)

e:
1)
)
®3)

The STOP low-power mode does not affect HSIDIV. If HSIDIV is configured before entering
STOP, the wake-up will still maintain this frequency division, which will cause the STOP

wake-up to slow down.

The system clock can be used as the filtering clock for the PVD function. When the PVD
filtering function is enabled, it is not recommended to use the LSI as the system clock to
prevent the PVD filtering from being too slow. When entering the STOP state, due to the
system clock being turned off, the software needs to disable the PVD filtering function

before entering STOP.

Bus cl ock

Buiilnt AHB and APB buses. The clock source of
performs frequency division based0]on the con
with a maximum frequency of 64MHz and a maxi
coefficient of 128. The c¢clock source of APB
frequency division based on the configuratio
maxi mum frequency ofunb 4fMHezq uaenndc ya dnmiavxiism on c oe
8.

Clock source CsLeKIOUCTt i on of

The internal c¢clock can be output to GPI O by
CLKOUTEN, and CLKOURGELChH@gissbobér it h@l ock out p
sources include the following:

System cl ock

HSI1 ¢l ock

LSI clock

HCLK c¢clock (CPU)

5
5
5

5

When this function is enabled or the output source is switched, clock glitches may occur.
When the clock source is unstable, CLKOUT cannot output the corresponding clock.

This function can be used in STOP mode as needed, but it does not support working in
STANDBY mode.

Clock source selection of | WDT

When | WDT (independent watchdog) is enabl ed,

enabled by force, and when it is stabl e, it
When | WDT kiisngw it is redcdSmmiBdbded!| WOTt can ehi
count normally afteuSIitkhe software turns off

Cl ock source LsPelTIMRcti on of

When the LPTMR is in operation, the LSI is wu
counting.

LPTMR ¢l ock ctoendd gurati on s
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(1) Enable LSIEN and confirm that LSIRDY is set to 1.
(2) Configure the LPTMREN of RCC_AONCSR to enable this peripheral.

(3) Configure the relevant Settings in the LPTMR peripheral to work.
Note: When LPTMR is in operatbbhermwmake,stthe Im8UOENei wi €ha

counting.

539 Clock source selection of ADC

The ADC's working c¢clock source is the system
64MHz as the working clock. The frequency di
by ADCCLKDI V[ Tir@]lg,uewictyh dtitve si on coef ficients
16 respectively. When the HSI c¢clock serves a
software must ensure that HSIEN is enabl ed;
oper.ate

5310 SYSTIcCKo ¢ k

The CPU SYSTI CK fpurmotiidend dbivaddiICLiKegqué8ncy
di vision.

54 Register address mapping

Tabl®CC Register Address Mapping

Regi ster ng Description Of f set a
RCC_KEY RCC r-wraidt e protect i ( 0x00
RCC_CR Clock cegtsbkr O0x04
RCC_CFG Clock conrfegqgiugtaer ¢ 0x08
RCC_1 ER Clock interrupt en 0x0C
RCC_1 SR Clock interrupt fI 0x10

RCC_AHBRST AHB peripheral res O0x14

RCC_APBRST APB peripheral res 0x18

RCC_AHBCLKE AHB peripheral cl ock O0x1C

RCC_APBCLKE APB peripheral cl ock 0x20

RCC_ADCCR ADC clock control 0x24

RCC_RSTCSR Reset control/stat 0x28

RCC_AONCSR AON domain control 0x2C

55 Register functional description

551 RCC r-eadte protecPRCE&€nKE¥gi ster
Of fset address: 0x00
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Reset value: Ox0000 O0OOOQOO
Power domai n: CORE domain
Reset range: POR reset, NRST reset, STANDBY
Fie Name R/ V Description
31: Reserved
RCG egister write protect fl ag
0: REE@ egister is in the proteg
16 LOCKELAd R 1: RIEEG egi streadabl wrmiathnalbl e st at
NotWhen Ox87E4 is written to t
When other valued OCKKEWL i theées
zero.
Password protecti P@QC egnfkitgur avt
operations
15:|LOCKKEY[| W |Writing O0x87EA4 QOK Fung ocacuk ,o meartd c
the sam&hen meriting any ot heamd
LOCKFLG is reset to zero at th
552 Cl ock contrBCCré@Ri ster (
Of fset address: 0x04
Reset value: Ox0000 0003
Power domai n: CORE domain
Reset range: POR reset, NRST reset, STANDBY
Fiell Name| R/ W Description
3 12: Reserved
HSI c¢clock stability flag
0: Unstabl e
1 HSRDY| R
1: St abl e
When BINBIs tur neRDYod fgl edsied after
HSI clock enabl e
0 H SE N R/VMO: Di sabl e
1: Enabl e
When HSI is used as the system c
553 Cl ock confrigair®tCdro € G
Of fset addr ess: 0x08
Reset value: O0x0000 00O0O
Power domai n: CORE domai n
Reset range: POR reset, NRST reset, STANDBY
Fie Na me R/ Vi Description
31: Reserved
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Fi e Na me R/ V Description
Cl okt put division
000: CLKOUT 1 frequency divis
001: CLKOUT 2 frequency divis
010: CLKOUT 4 frequency divis
22: CLKODTV |R/ M011: CLKOUT 8 frequency divis
100: CLKOUT 16 frequency di vi
101: CLKOUT 32 frequency di vi
110: CLKOUT 64 frequency divi
111LtKQOQUT 128 frequency divisi
Clock output enabl e
19 CLKOHEN R/ V| 0O: Di sabl e
1: Enabl e
18 Reserved
Clock output select
00: System cl ock
17: CLKOBEL R/ V01: HSI cl ock
10: LSI <clock
11: CPU HCLK <cl ock
154 Reserved
Frequency division of the HSI
OONo frequency division
13: HSI DI'V |R/ V012 frequency division
104 frequency division
118 frequency division
11: Reserved
APB clock division
00: HCLK
9. 8 APBCLKDI|R/ M01: HCLK 2dfwéeguency
10: HCLK 4 frequency division
11: HCLK 8 frequency division
7 Reserved
AHB clock division
000: System clock
001: System clock 2 frequency
010: System clock 4 frequency
6 : AHBCLKDI|R/ M011: System claoicki 8i dmequency
100: System clock 16 frequenc
101: System clock 32 frequenc
110: System clock 64 frequenc
111: System clock 128 frequen
3: Reserved
Current system clock flag
1 SWSTS R [0: HSI is the system clock
11LSlI is the system clock
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Fie Na me R/ V Description
System clock select

0 SWSEL R/ V0O: HSI
1: LSI

554 Cl ock interrupt RECabER register (
Of fset address: 0xO0C
Reset value: 0x0000 0O0O0O

Power domai n: CORE domai n
Reset range: POR reset|, NRST reset, STANDBY
Fie Name R/ Vi Description
31: Reserved
HSI clock stabilization interru
2 HSRDYI| BR/ VO: Di sabl e
1: Enabl e
1 Reserved
LSI clock stabilization interru
0 LSRDYI R/ VO0: Di sabl e
1: Enabl e
555 Cl ock interrupRCClIAg§RTregi ster (
Of fset addr es s Ox10
Reset value: Ox0000 O0O0OO
Power domai n: CORE domai n
Reset range: POR reset, NRST reset, STANDBY
Fie Name R/ Vi Description
31: Reserved
HSI clock stabilization interru
0: oNtoabilization interrupt occur
2 HSRDYFL R/ VM1: Stabilization interrupt occu
Not e: Set 1 by hardwar e, cleare
invalid.
1 Reserved
LSI clock stabilization interru
0: No stabilization interrupt o
0 LSRDYFL/ R/ V1Stabilization interrupt occurs
Not e: Set 1 by hardwar e, cleare
invalid.
556 AHB peripheral RGEGeAHBRYT ster (
Of fset addr ess: Ox 14
Reset value: Ox0000 0O0OOO
Power domai n: CORE domai n
Reset range: PORetesSTANNBSTreset, system re
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Fie Na me R/ W Description

3 11:8 Reserved

GPl OB reset
17 GPI @BT R/ W 0 : Not reset
1: Reset

GPI OA reset
06 GPI @&A5T R/ W 0 : Not reset
1: Reset

15: Reserved

Divider reset
4 DI VRST| R/ WO: Not reset
1: Reset
CRC reset
3 CR®ST R/ W 0 : Not reset
1: Reset

21 Reserved

DMA reset
0 DMARST R/ W 0 : Not reset
1: Reset

557 APB peripheral RGGCeAPBRST ster (
Of f set addr ess: O0x18
Reset val ue: Ox0000 OO0OO

Power domai n: CORE domai n

Reset range: POR BEEANDBY NR&Fetreseystem reset
Fie Name R/ W Description
3 12:5 Reserved

COMP1l reset
24 COMPRIST R/ W|O0: Not reset
1: Reset
COMPO reset

23 COMPRIST R/ W|O0: Not reset
1: Reset

OPAMPes et
22 OPRST R/ W|O0: Not reset
1: Reset

ADC reset
21 ADRST R/ W|0ONot reset
1: Reset

20: | Reserved

| 2ICe s et
17 | 2RCS T R/ W| O0: Not reset
1: Reset
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Fie Name R/ W Description

16 Reserved
UART reset

15 UARRST R/ W| O0: Not reset
1: Reset
USART reset

14 USARRST R/ W| 0 : Not reset
1: Reset

13 Reserved
SPI reset

12 SPRST R/ W| O : Not reset
1 Reset
WWDTr eset

11 WWDTRST R/ W| O : Not reset

1: Reset

10: Reserved
BTMRr eset

7 BTMERST R/ W| 0 : Not reset
1: Reset
BTMRO reset

6 BTMROT R/ W|O0: Not reset
1: Reset

5 Reserved
GTMR reset

4 GTMRST R/ W|O0: Not reset
1: Reset
ATMReset

3 ATMRST R/ W| O0: Not reset
1: Reset
EI NT reset

2 EI RBST R/ W|O0: Not reset
1: Reset

1:0 Reserved

558 AHB peripheral

cl oRICCe AMBIC® KE®Rgi st er (

Of fset address: 0x1C

Reset value: Ox0000 O0OO0O

Power domain: CORE domai n

Reset range: POR BEEANDBY NR&Jelr eseystem
Fie Na me R/ W Description
3 11:8 Reserved
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Fie Na me R/ W Description

GPI OB clock enabl e
17 GPIl @Bl R/ W 0 : Di sabl e

1: Enabl e

GPI OA clock enabl e
16 GPI @N R/ W 0: Di sabl e

1: Enabl e

15: Reserved

Divider c¢clock enabl e

4 DI E/N R/ W 0 : Di sabl e
1Enabl e
CRC clock enabl e
3 CREN R/ WO : Di sabl e

1: Enabl e

2.1 Reserved

DMA c¢cl ock enabl e
0 DMA N R/ W 0 : Di sabl e
1: Enabl e

559 APB peripheral cl oRECe ARBCOKE®Rgi ster (
Of fset address: 0x20
Reset val ue: Ox0000 OO0OO

Power domai n: CORE domai n

Reset range: POR reset, NRST reset, STANDBY
Fie Name R/ W Description
3 12:5 Reserved

COMP1 clock enabl e
24 C OMPEIN R/ W|O0: Di sabl e
1: Enabl e

COMPO clock enabl e
23 C OMPEDN R/ W|O0: Di sabl e
1: Enabl e

OPAM®lI ock enabl e
22 OPEN R/ W|O0: Di sabl e
1: Enabl e

ADC clock enabl e
21 ADEN R/ W|O0: Di sabl e
1: Enabl e

20: | Reserved

| 2€1 ock enabl e
17 | 2EKCN R/ W| O0: Di sabl e
1: Enabl e

16 Reserved
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Fie Na me R/ W Description
UART clock enabl e
15 UAREN R/ W| O0: Di sabl e
1: Enabl e
USART cémakl e
14 USAREN R/ W| O0: Di sabl e
1: Enabl e
13 Reserved
SPI clock enabl e
12 SPHN R/ W| 0 : Di sabl e
1: Enabl e
WWDT c¢cl ock enabl e
0: Di sabl e
11 WWD E N R/ W| 1 : Enabl e
Note: This {pirtotiecstmrat Wwifi t0ei s
stop counting.
| WDdl ock enabl e
0: Di sabl e
10 | WDEIN R/ W
1: Enabl e
The software can only write 1.
9: 8 Reserved
BTMR1 clock enabl e
7 BT MREIN R/ W|O: Di sabl e
1: Enabl e
BTM®Rc | ock enabl e
6 BT MGE N R/ W|O0: Di sabl e
1: Enabl e
5 Reserved
GTMR cd makkl e
4 GTMREN R/ W|O0: Di sabl e
1: Enabl e
ATMR cl ock enabl e
3 AT MRN R/ W| O0: Di sabl e
1: Enabl e
EI NT clock enabl e
2 ElI EN R/ W|O0: Di sabl e
1: Enabl e
1:0 Reserved
5510 ADC cl ock contRCCl AD&GELIRst er (
Of fset addr ess: 0x 2
Reset value: Ox0000 0O0OOO
Power domaidomaCORE
Reset range: POR reset, NRST reset,
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Fi e Na me R/ Description

31: Reserved

ADCCLK c¢clock divide

00: System clock 2 frequency d
1: 00 ADCLKDI |R/ VO01: System clock 4 frequency d
10: Syst efnmm ecd wecrkc V8 di vi si on

11: System clock 16 frequency

5511 Reset control/ RCLt RSTICSRI st er (
Of fset address: 0x28
Reset value: 0x0000 0080
Power dA@Kiomai n

Reset range: POR reset
Fie Name R/ V Description
31: Reserved

LOCKUP system reset enabl e
0: Di sabl e LOCKUP system res

1: When CPU generates LOCKUP
system reset

15 LOCKBBTEN R/ YV

PVD system reset enabl e
0: Di sable PVD system reset

14 PVRSTEN |R/ YV
1: When the PVD monitbhannghe
threshold, the chip performs
1 31:0 Reserved

NRST filter select
00: No filtering is performe
01: Digital filtering 1ms

10: Digital filtering 5ms
9: 8 NRSTFLTSER/ V1. Digital filtering 10ms

Note: When the LSI is turned
LSI clock cycles |l onger than
NRST reset event occurs whi
time wildl be uncontroll abl e

POR/ PDR reset flag
ONo POR/ PDR reset occurred

7 PORSTFLG| R/ V1: POR/PDR reset occurred
Not e: Set 1 by hardwar e, cl e
1 is invalid.

LOCKUP system reset flag
0: No LOCKUP system reset oc
6 LOCKBBTFL|R/ W1: LOCKUP system reset occur

Not e: byethar dware, cleared by
1 is invalid.
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Fie Name R/ V Description

Wi ndow watchdog WWDT system
0: No WWDT system reset occu

5 WWDRSTFLJR/ V1: WWDT system reset occurre
Not e: Set 1 by hardwar e, cl e
1 hsalid.
I ndependent watchdog | WDT sy
0: No | WDT system reset occu
4 | WDRRSTFLG R/ V1: | WDT system reset occurre
Not e: Set 1 by hardwar e, cl e
1 is invalid.
Software systagm reset
0: No software system reset
3 SFRSTFLG|R/ VM1: Software system reset oc
Not e: Set 1 by hardwar e, cl e
1 is invalid.
PVD system reset mark
0: No PVD system reset occur
2 PVBSTFLGI R/ V1: PVD sywtceamriredet
Not e: Set 1 by hardwar e, cl e
1 is invalid.

NRST pin system reset marKk
0: No NRST pin system reset

1 NRSRSTFLGR/ V1: NRST pin system reset occ
Not e: Set 1 by hardwar e,0,clwe
1 is invalid.
Option byte |l oad system rese
0: No option byte |l oading sy

0 OFTRSTFLGR/ VW1: Option byte |load system r
Not e: Set 1 by hardwar e, cl e
1 is invalid.

5512 AONdomai n cont f &RICCr AQPINCIS&Rr
Of fset address: 0x2C
Reset wvalue: Ox0000 O0OO0O
Power dA@Kiomai n
Reset PORgeeset and NRST reset wildl reset al
LPTMR reset wildl reset LPTMREN. Whee enterin
regi sters are reset. When entering STANDBY M
affected.

Fie Na me R/ Vi Description

31: Reserved

LPTMR reset
16 LPTMRRS R/ VO: Not reset
1: Reset
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Fie Na me R/ V Description
LPTMR clock enabl e
15 LPTMREI R/ VO: Di sabl e
1: Enabl e
14: Reserved
LSI clock stability flag
0: Unstabl e
1 LSIRDY R |1: Stable
When EINSB t ur n&dVYosf fc,| elaSrled aft e
cycl es.
LSI clock enabl e
0: Di sabl e
0 LSI EN|R/ YV
1: Enabl e
When LSI is used as the system
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6 Power management unit (PMU)

6.1 Ful | Name and Abbreviati on
Tabl&ul | Name and Abbreviation

Ful | name in Engl English abbrevia

Power Management U P MU

Power On Reset POR

Pow®own Reset PDR

Power Vol tage Det ¢ PVD

62 I ntroducti on

The power supply is the foundation f

operatinglvéhlhgagendofl. 5V power

buiilnt voltage regul ator.

63 Structur eagbrlaont kK di

supply

Fi gadPeower Supply Control Structure
VDD_AON
1.5V
VDD_IPower [ PMU_AON]| [ RCC_AON]
VDDl ——@— domain
I sve SCU_AON
[ LPTMR_AON [ IWDT_AON]
LSICLK
VDD_ANAPower
domain
rswe VDD_CORE
LDO 1.5V - @ 1.5V
| Aapc | [ opamp o]
Digital peripheral
’ COMP 0/1/2/3‘ ’ TempSensoﬂ
core_pw_sw SRAM
HSICLK
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64 Functional description
641 Power domai n
The power domain of thd @owaelrucdo maich,udamrsal aq
power dAOMiomwer daonm@aQRME power. domai n
Tabl®ower Domai ns
Na me Vol tage r Description
| @ower d 5V Power supply for al.l anal od
analog p I't i nxdaldeg modul es such as
i 5V TS, HSI c¢cl ock, and provides
domai n supply
AONower 1 5V 't includespawedfdi pgodal eswnog
domai n ' clocks
CORE pow 1 s5v 't includes a cor e, mé&mdarSH,
domai n ' digital peripheral modul es
642 Power control
6.42.1 Reduce the ppwoweri modew
Ther et hariemgwower modes:,sslopemodead@dby mode
The power is reduced by disabling the
vol tage Tkekgusbabe.transpgawern rmedeveamd | mow mal
mode (RUN) is as shown in the figure
Fi galleowower Mode Transition
Normal mode
RUN
Sleep mode Sbp mode Standbymode
SLEEP STOP STOP
SLEEP mode only stops the CPU core cl
normally; the working stat,6FANDBY@rmptder al s
and STANDBYX mdeadevn in the table.
Tab2@hperi pheral working states of STOP mode,
STANDBY1l mode
STOP STANDBYO STANDBY1
wa kwep wa kwep wa kep
st dtle st dte st dtle
sourc sourc sourc
CPl O ¢ - - - - - -
FLASH - - - - - -
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STOP STANDBYO STANDBY1

wa kep wa kep wa kwep
st dtle st dtle st dte
sourc sourc sourc

SRAM -2 - J7 - i -

HSI - - - - - -

LSI (@] - - - O -
POR/ PD Y Y

SYSTI @ - - - - - -

PVD o) o) - - - -

DI V_SH - - - - - -

CRC - - - - - -

GPI O O 0% O (O} @) o°¢

DMA - - - - - -

LPTMR (0] (@) - - O @)

COMP - - - - - -

OPAMP - - - - - -

ADC - - - - - -

| 2C - - - - - -

UART - - - - - -

USART - - - - - -

SPI - - - - - -

WWD T - - - - - -

| WDT (@) (@) - - O @)

BTMR1 - - - - - -

BTMRO - - - - - -

GT MR - - - - - -

AT MR - - - - - -

EI NT (@) (@) - - - -

Not e:

(1) Y indicates normal operation, O indicates configurable operation (off by default, can be
enabled by software), - indicates unavailable.

(2) Inthe STOP mode of SRAM, data is retained. In the STANDBY mode, when power is lost,
data is not retained.

(3) The GPIO pins can be awakened in STOP mode by configuring the EINT module. In
STANDBY mode, the PMU module can be configured for wake-up. The pins that support
STANDBY wake-up are PA7 and PB2 respectively. In addition, the NRST pin can also be
awakened, but the reset range is different. For details, please refer to the RCC section.

Nor mal mo d e
When the chip is powered on for the first ti
enters RUN mode by default. The system cl ock
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Note: When theowgstedmonsofi awakpned from STANDBY, the s
is 64MHz. When the system is normally awakened from STC
HSI DIV is not affected by STOP, the system clock will b
accoradiingstfrequency division.

Sl eep mode

The characteristics of sleep mode are shown

Tab2X¥Xharacteristics of Sleep Mode

Charact e Description

Set the SLEEPDEEP bit of the core reg
Enter |Confirm there are no pending interrup
Execute the WFI or WFE instruction to

After ef|All modul es except the CPU core work

I f entering SLEEP mode by nexec btyi ragn yW

Wa k-e
P I f entering SLEEP mode by executing W

Wake up |Several HCLK cycl es

Af ter-uwyThe system restores the original work

Note: Any system reset can wWaykd eempatehees| ebp podgr amndft
waking up.
Stop mode
The characteristics of stop mode are shown i

Tab2Zharacteristics of Stop Mode

Characte Description

Set the SLEEPDEEP bittoflthe core reg
Set the PRMY_hiPtCRoFMUWodul e to O

Enter ) . .
Confirm there are no pending interrup
Execute the WFI or WFE instruction to
Al modul es e XdelgRt b WDWoakdng, HSIL Sd |

After e|lclock remainBLASKHheamigeds DEEP STANDBY
is retained

I f WFI is executed to enter the STOP
relevant interrupt configured by EINT

Wa k-e p the corresponding peripheral interrup
I f you perform tSHOPWHRB dient awtalkened by
related events

HSI analog clock establishment and st
STANDBY (Awm&ened wi tMl NHSA)B 4 MHz ,

The system clock autom8ticlhodtk aswdtah
corresponding frequency based on the

I f it is necessary to use LSI as the
operation is required for switching

Wake up

Af ter-ump
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Notleny system reset can wakfet eurp wahkei nsgh uu pd,ewtrehcudses. t eAm wi |

the program. Since HSIDIV will be reset by the system, t
St a n dnboyd e

The characteristics of standby mode are show

Tab2xharactefBtissntdlcys Mode

Charact e Description
Set the SLEEPDEEP bit of the core reg
Set the PRU_hiPICrRoFMUWnodulle t o
Enter |Confirm there are no pending interrup
Confirm that noupSTAWDBtYo wakrer e d
Execute the WFI or WEFEANDBYeu citnmnoend it aof

When configured to STANDBYO mode, all

domain power down, all <c¢clocks are tur
powdown
After e|{When configured in STADNBY1l mode, I WD
the rest of the modules stop working.
clock turns off, the LSI clock remain
power down
When STANDBYO mode, it is awakened <on
Wa k-e p edge gf t he WKUP pin _
When in STANDBY1l mode, it can be awak
LPTMR

Wake up |10

The system clock autom8t i 894851 LK wWECE ad
HSI DI'V has been reset, the frequency

The sysdxearutees the program

Af ter-umw

Not e:

(1) NRST can wake up STANDBY, but it will reset some of the AON registers additionally. For
details, please refer to the RCC section

(2) When the system enters STANDBY, the FLASH will power down, the SRAM will power
down and the data will not be retained. In STANDBYO mode, LPTMR and IWDT will be
forcibly reset. In STANDBY1 mode, it will continue to work. An additional peripheral wake-
up enable needs to be configured to wake up the STANDBY mode. After waking up, the
IWDT will be reset and the LPTMR can continue to work.

(3) Before the system enters STANDBY, the wake-up enable and pull-down mode of the wake-
up pin need to be configured according to the requirements. This configuration bit is in the
PMU_WKCR register. Once the wake-up pin is enabled, the function of the corresponding
wake-up pin will not be affected by the configuration in the GPIO controller. The input
enable of this pin is turned on and the output enable is turned off. The pull-down mode is
controlled by PMU_WKCR. After entering STANDBY, the pin configuration in the GPIO
controller will be reset.
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(4) The STANDBY wake-up pin has a fixed 50ns analog filter, and this filter function does not

take effect on other functions of this pin.

The

(1)

)

3)

(4)

643 Pro

software operation process for STANDBY

In the configuration of PMU_WKCR, the pull-up and pull-down
requirements for the wake pin are WKPUSX, and the wake polarity of the
wake pin is WKPOLXx

Enable the wake-up pin, set WKENXx to 1. (Note that after enabling, the
corresponding pull-down configuration and polarity configuration will
have write protection, and the corresponding pin will force input to
enable and output to turn off. The pull-down relationship will be replaced
by the configuration of the 10 controller with the pull-down configuration
for PMU wake-up.) To avoid false triggering of wake-up due to filtering,
the wake-up detection function will be delayed by 6 system clocks after
configuring WKENX.

Confirm that there is no wake flag in PMU_WKSR, that is, all WKFLGXx
are 0

Configure LPCFG=1 in PMU_LPCR and perform WFI/WFE for deep
sleep to enter STANDBY

grammabl e Voltage Detector

e

Pow®mn Reset (POBWwWn Rewet HRrPdDR)ammabl e Vol tag:
Detector (PVD) <circuits are integrated insid

POR/ PDR reset is always working. When the
to be | ower t hwakRDMR) ,t htrtees hsoyy sdt € m r emai ns

andl

The

can

I regbeteesewi | |

po
n

PVD function can moniVWppand htehpec oMMpar i son
threshold. The PVD functAWMENandbehentbtedhbo

be selected throughhMbWRVPVYPRHSEL[ 2: 0]

Functi

Description

PVD st g

ThevDST$ aBMURPVDCSR can indiVDbdseat ae €
false triggering, when the PYDofhuih dd3dscq
(during the function establUssehrnse nctant iin
whet her the function has been establig
the correct PVDSTS fl ag.

PVD int

PVDHanBVDLTRMUPVDCSR acmint owr above/ bel ow
monitoring eve®WVDFIws& Itlr ibeegearue db,mat i cal |
interrupt is configured through the EI
interrupMClUamd bteheset t o ocaghaftdest at @r
program.

PVD sys
reset

Confi guURSTEHNRICC RSTCSR to enable the PV
WhevYDDi s | ower than the threshold, VDbe
returns to above thertebBuenelsolndrwmalt o4
executes the program.
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Not e:

(1) When users use PVD interrupts and PVD system resets, they do not need to wait for the
PVDRDYFLG stability flag. The system will automatically handle the establishment delay to

avoid false triggering.

(2) PVD includes a system clock for filtering, but the filtering function does not support
operation in STOP mode. Before entering the STOP mode, the user must turn off the
filtering function to ensure that the PVD continues to work in the STOP mode.

65 Regi ster address mapping

Tab24RCC Register Address Mapping

Regi ster ng Description Of f set a
PMU_KEY PMUea-dr i te protecti ( 0x00
PMU_LPCR PMU lpower mode reg 0x04
PMU_WKCR PMU ompower -uvm kceorng giod t 0x08
PMU_WKSR PMU opwower -uva k erteegi st ¢ oxo0C
PMU_PVDCSR PVRontrot égsstheer 0x10

66 Register functional description

661 PMUearite protecPMUKEIYggi st er
Of fset address: 0xO00O0
Reset @0x0@@0 0000O0
Power domain: CORE domai n
Reset range: POR reset, NRST reset, STANDBY

Fie Name R/ V Description

31: Reserved

PMU egister write protect flag
0: PM& egister is in the proted
16 LOCKFLG R |1: PM&t egisteadablwmiatnalbl e st at

NotWhen Ox87E4 is writt enltt oWh €
ot her values are written to th

Passwordt ponteonfiguration for
operations

15:|LOCKKEY[| W [Writing 0x87EA4 QK FUnd ocacuk ,o naartd c
the sam&hen meriting any other

LOCKFLG is reset to zero at th

6.6.2 PMU Ilpoowwver mode (PPMUy iLsPtCeR)
Of fset addr ess: 0x0
Reset value: Ox0000 O0OOO0QOO
Power dA@Kiomai n
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Reset range: POR reset, NRST reset
Fi e Na me R/ Description
3 12: Reserved
STANDBY wor k mod
0: After the system ent eghsutstdmn
and the LPTMR and | WDT are rese
1 STANDBY(R/ YV
1: After the system enters stan
and | WDT continue to wor ksupand
Not e: I n this modep wi STANDB¥t w
Low prowro de
0 LPCFG R/ M 0: STOP mo d e
1.STANDBY mode
663 PMU |poowveva k-ap comtemgol PRMU_WKCR)
Of fset address: 0x08
Reset value: 0x0000 00O0OOO
Power dA@Kiomai n
Reset range: POR reset, NRST reset
Fie Name R/ V Description
31: Reserved
LPTMR wake up STANDBY enabl e
0: LPTMR does not wake up STANDE
25 |LPTMRWK| RW )
1: Wake up STANDBY in STANDBY1 n
Note: LPTMR cannot be wake up i
| WbWake up STANDBY enabl e
01 Wbdoes not wake up STANDBY
24 | | WDTWKH RW i
1: Wake up nSTSAIMINEDB Yil mode
NotlewDdannot be wake up in STAND
23: Reserved
Up and down pull control of wak
0Xx: No up or down pull
19: WKPUS1| RW|10: Pull wup
11: Pul I down
Not e: Once WKEN1 is enmbdeflj etdh
Up and down pull control of wak
Ox: No up or down pull
17: WKPUSO| RW|[10: Pul I up
11: Pul I down
Not e: Once WKENO is enabled, t h
15: Reserved
Wak-ep pol arSTANDBY tphaei r -uopn pihre 1w
00: Ri sing edge
11: WKPOL1 RW|01l: Falling edge
1x: Double edges
Not e: Once WKEN1 is enabled, t h
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Fie Name R/ Description

Wa k-ep polarity of the STANDPBY @®g
00: Ri sing edge

9: 8 WKPOLO|RW|O0O1: Falling edge

1xDoubl e edges

Note: Once WKENO is enabled, th

7: 2 Reserved

Wake pin 1 for STANDBY enabl e
1 WKEN1 |R/ O: Disabl e
1: Enabl e

Wake pin O for STANDBY enabl e
0 WKENO |R/ O: Disabl e
1: Enabl e

6.64 P MU Ipooww eve k-a pst arteegi 6 P BIU _ SR
Of fset ad@ress: O0xO0
Reset value: 0x0000 00O0OOO
Power dA@Kiomai n

Reset range: POR reset, NRST reset

Fie Name R/ V Description

31: Reserved
LPTMR f or the SPANDBRY wake
0: No WRkMpccurred
1: LPWaMiRepp ccur r ed

25 |LPTMRWKHE RwW|Note: | t is recommended to use
STANDBYO mode, setting this f1l g
STANDBY.
Set the hardware to 1, write tf
to 1 is invalid.
| WDfTor t he STAWNDBfYl avg k e
O0: INWDWakwepccurred
11 WDWakwepccurred

24 | WDTWKE| Rw|Note: |t is recommended to use
STANDBYO mode, setting this fl g
STANDBY.
Set the hardwar étwar &, twr Ot ¢ ot |
to 1 is invalid.

23: Reserved

STANDBY event fl ag
0: No STANDBY entry event occur
4 STANDBYRRW|1: A STANDBY entry event occurr

Set the hardware to 1, write tf
to idnvalid.
3: 2 Reserved
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Fi e Na me R/ V Description
Wake pin 1 pairs wi-tp thaegSTANI
0: No-uwalod this pin occurred
1 WKF L G RW{1: This pin-hps been wake
Set the hardware to 1, write t
to 1 is invalid.
Wake pin O pairs wi-tph thagSTANI
0: No-uwalbd this pin occurred
0 WKFLGO|RW|1: This pin -hps been wake
Set the hardware to 1, write t
to 1 is invalid.
665 PVD control / stPAMWSPUWDES Rt er (
Of f set :a dOdxrlels s
Reset value: 0x0000 0O0O0O
Power domain: CORE domain
Reset range: POR reset, NRST reset,
Fie Name R/ V Description
317 Reserved
PVD function establishes sta
0O: The PVD functiwint hisnttulhe e
period
16 PVDRDYFL{ R ) )
1: The PVD function is now r
Note: When PVDEN is not enab
time, this flag remains at 0
PVD monitoring results outopu
OVDDs | ower than PVD threshg
15 PVDSTS R |1vDD s hi ghhean PVD threshold
Not e: PWhDeEINS not eduarbil egd tohre
ti metfHimsgmai ns 0.
PVD interrupt event fl ag
0: No monitoring events occu
14 PVDFLG |R/My1: A monitoring incident occ
Not e: Set t hewrhiatrel warteo t @l €ela
writing 1 is invalid.
13 Reserved
PVD filter |l ength select
000: 64 system clocks (lus at
001: 128 system clocks (2us a
010: 192 system clocks (3us a
011: 320 sy g4qthails @lto GKsVMHz)
12: PVDFLTSE|R/ V
100: 640 system clocks (10us
101: 1280 system clocks (20us
110: 1920 system clocks (30us
111: 3200 system clocks (50us
Not e: Once PVDEN is enabl ed,
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Fi e Na me R/ V Description
PVD il ter enabl e

9 PVDFLTEth/VO: Disable
1: Enabl e
Note: Once PVDEN is enabl ed,
PVD monitoring event interru

8 PVDI EN R/ V| O: Di sabl e
1: Enabl e

7.6 Reserved
PVD above threshold voltage
0: Donomdtt or VDD voltages abo

5 PVDHT R/'VMo: When VDD is higher than t
set to 1, which can trigger
Not e: PXDEBl enabled, this bidt
PVD bel ow threshold voltage
0O0Do not monitor VDD voltages

4 PVDLT R/'Vf1: When VDD is |l ower than th
set to 1, which can trigger
Not e: PXDEBl enabled, this bidt
PVD t hrwaslhtodgle configure
0O0O0hreshol d. 9¥l/lRRad&
0O0Threshol @. &¢I/l Radge&
0Ol0hreshol @. V&l Rag@&
0OlThreshol &@. 1l Bag@e&

3:1 PVDTHSEL[|R/M100hreshol &. 6&l Bade&/
10Threshol @. ¥l tda &
110hreshol d. B¢/ tdade
11Theshol ddvaNvt dg8V
Not e: PXDEIDlS enabl ed, this set
modi fied.

PVD enabl e

0 PVDEN R/ V 0: Di sabl e
1: Enabl e
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7 Nested Vector Interrupt Controller (NVIC)

71 Ful | Name and Abbreviation Descri|
Tab2%ul | Name and Abbreviation Descripti ol
Full name in Engl English abbre
Non Maskable I nte N MI
72 I ntroduction
The CeéMOt+ex ore in the product integrates nest
controll whi ¢NVI €) ¢l osely coupled with the co
exceptions and interrupts and power manageme
|l ow del ay. Pl &M&Ose TeebnConteReference Manual

i nstructions about NVI C.

7.3 Mai n characteristics

(1) 32 maskable interrupt channels

(2) 4 programmable priority levels

(3) Power management control

(4) Low-delay exception and interrupt processing

(5) Realization of system control register

74 I nterrupt and exception vector tal
Tab2@nterrupt and Exception Vector Tabl e
Na me Vector| Priof Vector af Description
0x0000 _Q Reserved
Reset - -3 0x0000_0004 Reset
NMI - -2 0x0000_0008 Nomaskabl e int
Har dFa - -1 0x0000_000c Various har dwa
svcal | - Can § 0x0000 _O System S_erVice ¢
S Wi instruct
PendSV - Can ¢ 0x0000_Q Pending syst en
SysTic - Can ¢ 0x0000_Q System tick
WWD T 0 Can ¢ 0x0000_Q Wi ndow wat chdog
PV D 1 Can ¢ 0x0000_Q Supply voltage d
2 0x0000 _QO Reserved
FLASH 3 Can ¢ 0x0000_Q FIl ash memory gl
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Na me Vector| Prion Vector a Description
RCC 4 Can 0x0000_Q RCG nterrupt
EI NTO _ 5 Can 0x0000_Q EI'NT Iine [ 1:(
EI NT2 _ 6 Can 0x0000_Q EI NT | ine [ 3: 2
EI NT8 _] 7 Can 0x0000_0O EI NT I5i 4le i[rlt e
- 8 - 0x0000_Q Reserved
DMACHO 9 Can 0x0000_Q DMA hanniedt €ér r u
DMACH1 10 Can 0x0000_Q DMA hanniedt €lr r u
- 11 - 0x0000_Q Reserved

ADC 12 Can 0x0000_Q ADC interruy
AT MRB RK | At i BeRKFTRG and
UP_TRG_( 13 can 0x0000_¢ interrupt

ATMRCC 14 Can 0x0000_Q At i mer compare
GTMR 15 Can 0x0000_Q Gt i memt errupt
- 16 - 0x0000_Q Reserved

BT MR 17 Can 0x0000_Q Bti ®enterrup

BT MR1 18 Can 0x0000_Q Bti menterrup

LPTMR 19 Can 0x0000_0O LPti mer inte

- 20 - 0x0000_Q Reserved
comMpe 21 Can 0x0000_Q COMPBiIi nterrupt
COMP1/ 2 22 Can 0x0000_Q COMP/ 2i/n3t er r ug
12 C 23 Can 0x0000_0O I 2iChnt errupt
- 24 - 0x0000_0O Reserved
SPI 25 Can 0x0000_0O SPI interru
- 26 - 0x0000_0O Reserved
UART 27 Can O0x0000_O UARITnt errupt
USART 28 Can 0x0000_0O USART interru
- 29 - 0x0000_0O Reserved
- 30 - 0x0000_Q Reserved
- 31 - 0O0x0000_O Reserved
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8 External interrupt and event controller (EINT)

81 I ntroducti on

The interrupts/events are divided into inter
interrupts/ events. I n this manual, external
caused by I /O pin input signal, which is EIN
i nterreuptng earnal interrupts/events.

The events can be divided into hardware even
events are generated by external/ core hardwa
are generated by instructions.

I nterrupts
work to be
function, a
can output
another tim

8.2 Mai n char

need topgohahdobeghfuhetioneto i mp
processed, while events do not ne
nd the preset work can be trigger
pul se by events eweaemt sast rGPdger whi
er to work, for example, by an wup

acteristics

(1) Support 18 event/interrupt requests

(2) Each event/interrupt line can be masked independently

(3) The internal line is automatically disabled when the system is not in the

stop mode

(4) Each external event/interrupt line can be triggered independently

(5) Each external interrupt line has dedicated status bit

(6) Detect external si

www. geehy. com
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83 Structure block diagram

FiguaBsSetructure Bl ock Diagram

EINT
= T 1 AP EINTREGIST
| CPU € = | EINIEE
|----i--- L EINTINTER
I INT ! eint.t FACE
I -
==} | eNTLINE et [
84 Functional description
841 Cl assification and difference of "exter
"External interrupt and event"™ can be cl assi
extr nal hardware event, external software eve
according to trigger source, configuration a
di fferences are shown in the table bel ow:

Tab2%| assi ficati on axntderDniaflf elrnetnecrersu potfs "aEnd Ev

Na me Trigger s Configuration and execut

1) Set the trigger mod e, all ow

corresponding peripherNVI G@)n.t
Exter

(2) When an edge consistent with
hardw External the external interrupt l i ne
inter generated, and the correspon

write 1 to the corresponding
interrupt request will be cl

(1) Set the trigger mode and ena
Exter (2) When an edge consistent with
hardw External the =external event l'ine, a
even gener atded heamworresponding pe

1.
Exter Software (1) Enable the event I|ine.
softw register/lo)ywite 1 to the software in
event (9 corresponding eveamn évert tmoe
even

instruc and the corresponding pendin
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Na me

q

Trigger

Configuration

and execut

Exter
sof tw

inter

Al |l ow
peripheral
Write 1
corresponding
t he
corresponding
request will

1

)

Sof t war e

regi st e

interrupt
interrupt
stod t wehree

corresponding

b

a
(e

request,
l'ine
interrupt
interrupt Il i ne
pending bi
of the pe
cleared.

bit
e

8.4.2

8.4.3

8.4.4

8.4.5

Wa k-u p

Set roi
edge on

signal i

t regi st
extern

output .

er s
al i

gger
t he
S

PMU ent
nterrupts
PEND register

Before the
suspend i
t he

STOP.

ers
( WFI)
to c

Event

To generate an event, f
triggestees according
corresponding bit of

the required edge

and the corregpdond
Il nterrupt

To
Set

generate an int

2 trigger regi
the corresponding
When the expected
request is generat
in the correspondi

sters
bit

edge
ed,
ng bi

External interrupt

Tab2&xternal |

RTEN
nterrupt

STOP, i

t o
t he
occur s
i mg mendismet

errupt,

od

occur s
and

t

and

nterrupt

FTEN
| Furpe

t he
ur s,

or for r

occ

t i s
event s
t he

necessary
( WFE) . I f
suspend t

or

ear bi

rst the event |
the required edge d
event mask register
on the event I ine,
to "1".

ne S

first the interrup
according to the regq
dhleownitetremumpaptmasd&q
on the externa
corréesponding

thptsuepgerdtregi

t he
of

event | ine mappi

and Event Line Ma

External I nterrupt an

External

I nterrupt

PAO/ PBO

EI' NT O

PA1/ PB1

EI NT 1

PA2PB12

EINT 12

PAl 3

EI'NT 13

PA4

EI NT 14
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External I nterrupt an|External I nterrupt
PAL1S5 EI NT 15
PVD output EI NT 16
LPTMR EI NT 17
Reserved E | NT~EL8N\3T1

846 Direction for wuse
(1) Configure EINT_CFGO/ EINT_CFG1 and select the PAD channel

(2) Configure the EINT_IMASK/ EINT_EMASK register and turn on the
interrupt or event masking switch

(3) Configure the EINT_RTEN/ EINT_FTEN registers and select rising edge
triggering or falling edge triggering

(4) If the software is to trigger interrupts or events, the EINT_SWIEN
register can be configured

(5) After the interrupt occurs, the EINT_IPEND register is pulled up. The
software can clear 0 by changing the polarity of the edge detection or by
writing 1 to this bit

(6) Before switching the PAD channel, turn off EINT_RTEN/ EINT_FTEN
first

85 Register address mapping

Tab2%®xternal I nterrupt/ Event Controller Regi
Regi ster ndg Description Of fset ad
EI NT | MASK I nterrupt mask r 0x00
EI NT _EMASK Event mask regi ¢ 0x04
EI NT _RTEN Enable the rising edg 0x08
EI NT_FTEN Enable the falling ed 0x0C
El NSWI EN Software interrupt 0x10
EI NT_I PEND I nterrupt pendi ng O0x14
EI NT_CFGO Configuration re 0x18
EI NT_CFG1 Configuration re O0x1C
86 Register functional description

861 I nterrupt mask register (EI NT_ | MASK)
Of fset address: 0x00
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Reset value: 0x0000 0O0O0O
Fi e|] Namel R/ V Description
31: Reserved
I nterrupt RequestO~Eask on Line x (
17: 0/ 1 MAS|R/W |0 : Ma s k
1: Open
862 Event magikster (EI NT_EMASK)
Of fset address: 0x04
Reset value: 0x0000 0O0O0O
Fi el Name|R/ \| Description
31: Reserved
Event Request Mas® on Line x (x=0
17: O EMASK R/W | 0 : Ma s k
1: Open
863 Enable the rising edge to trigger
Of fadtdress: 0x08
Reset value: 0x0000 0O0O0O
Fi el Name|lR/ \ Description
31: Reserved
Rising Trigger Event Enabl® and |
17: 0| RTEN| R/ W 0: Di sabl e
1: Enabl e
864 Enable the falling edge to trigger
Of faddress: 0xO0C
Reset value: Ox0000 O0OO0O
Fi el Name| R/ W Description
31: 1 Reserved
Falling Trigger Event Ena¥T)e and
17:. 0| FTEN] RW | 0: Di sabl e
1: Enabl e
865 Software interrupt 8WeBN register
Of fset address: 0x10
Reset value: Ox0000 O0OO0O
Fi el Name|l R/ V Description
31: Reserved
Software I nterrupt 7Event on Line X
17: Ol SWI BN R/ \{set 1 by software, write 1 or cl efdg
EI NT | PEND.
www. geehy. com Pagée?7
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Fi e|] Name|R/ V Description
When this bit i sEDNTthPENBPndangbei
I f EI NT_I MASK (EI NT_EMASK) is set
request, an interrupt (event) wil!/l
0: No effect
1: Software generates an interrupt
866 I nterrupt pen(dBInNgT rleRgE NsX)e r
Of fset address: O0x14
Reset value: 0x0000 0O0O0O
Fie Na me R/ W Description
31: Reserved
I nterrupt Pending(®e@uidl of Line
Whet her the selectable trigger
0: N o
17: 0| | PENQRC_w/|1: Occurred
When a requegteriedd by the corres
EI NT_RTEN/ EI NT_FTEN on the exte
hardware; clear 0O by changing t
clear 0 by writing 1 to this bi
867 ConfiguratioBl NEFiIGODt)er 0 (
Of fset 8ddBess:
Reset value: Ox0000 O0OO0O
Fi e| Name|l R/ W Description
31: Reserved
EI NT7 pin Configure
28 ElI NT| R/ W 0: PAT
1: PB7
27: Reserved
EI NT6 pin Configure
24 ElI T| R/ W 0 : PAG
1: PB6
23: Reserved
EI NT5 pin Configure
20 ElI T| R/ W 0 : PAS
1: PB5
19: Reserved
EI NT4 pin Configure
16 El MT| R/ W 0 : PA4
1: PB4
15: Reserved
EI NT3 pin Configure
12 ElI BT| R/ W 0: PA3
1: PB3
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Fi e| Name|l R/ W Description

11: Reserved

EI NT2 pin Configure
8 EI Tl R/ WO0: PA2
1: PB2

7 : 5 Reserved

EINT1 pin Configure
4 EI NT| R/ WO0: PA1l
1: PB1

3: 1 Reserved

EI NTO pin Configure
0 EI OT| R/ WO0: PAO
1: PBO

868 ConfiguratibnElIreTgiBRET
Of f set ad@r ess: 0x1
Reset value: Ox0000 0O0OO

Fie Name| R/ W Description

31: Reserved

El NFpgi n Configur e
28 EI NTF | R/IWO0: 1FBA
1lnot have

27: Reserved

El NAgli n Configur e
24 EIl N R/ WO0: 1HRA
1not have

23: Reserved

EI NT13 pin Configure
20 EIl NB| R/ WO0: 1RBA
1lnot have

19: Reserved

EINT12 pin Configure
16 EI NR| R/ WO0: 1PRA
1PB12

15: Reserved

EI NT1Xomifn gur e
12 EINT| R/ WO0: 1RA
1PB11

11: Reserved

EINT10 pin Configure
8 EI ND| R/ WO0: 1PA
1: PB10
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Fie Name| R/ W Description
7: 5 Reserved
EI NT9 pin Configure
4 EI 9T| R/ WO0: PA9
1: PB9
3:1 Reserved
EI NT8 pin Configure
0 EI T| R/ W0: PAS
1: PBS8
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9 Direct memory access (DMA)

91 FuNbBme and Abbreviation Descripti:

Tab3 @ul | Name and Abbreviation Descripti ol
Ful | name in Engl Engl i sh abbrevi at
Gl obal G
Transfer T
Hal f H
Compl et e C
Error E
Channel CH
Circul ar ClIR
Peripher al PER
I ncrement I
Memor y M
Priority PRI
Number N
Addr ess ADDR
92 I ntroduction
DMA (Direct Memory Access) can realize direc
peripheral devices and memory or between mem
intervention, thus saving CPU resources for

The product has a 2BMAnae@nitsr olnl @ro,t awi.t Each c¢ch

DMA has exactly the same function. The reque
amorMgperi pher al requesths pamnd pheamnadas sakeérwigiger
channel contr ol modul e to control the entire
FI'FO realizes dat-arbuéfleringi dnd ceader si on.
master interface respectively realizes the ¢
transimers and AHB interface protocol. Because
one channel at a time, an arbiter must be se
and 2chheannel s. The DMA configuration register
slave interface. nDMA rwipltls cqqererratieng to inter
uses a fully synchronous design, with AHB BU

frequency division c¢clock.
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9.3 Ma i

(1)
)
®3)

(4)
()

(6)
()

(8)
(9)
(10)

(11)

n characteristics

DMA has 2 channels
One AHB master interface, one AHB slave interface

There are three data transmission modes: peripheral to memory,
memory to peripheral, and memory to memory

Each channel has a special hardware DMA request for connection

Support software priority and hardware priority when multiple requests
occur at the same time

Each channel has 5 event flags and independent interrupts

The configurable source and target transmission width is byte, half word
or word

Support circular transmission mode
Support source and target incremental modes
The configurable burst increment size is single time, 4, 8 or 16 ticks

Programmable data transmission number, up to 65535, is determined by
PSIZECFG bits
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94 Structure block diagram
FigadSet ructure Bl ock Diagram
CPU |« > AHB BUS
A
T
ahb_dmac
Channel 1
Channel 0
FIFO
A4
AHB slave
Request Channel interface
"| selection control ~
A 4
A
Y
Configuration
AHB interface gz
arbiter
AHB master interface
A
A 4
AHB BUS
A A
A4 A4
»  Peripheral Memory
95 Functional description
951 DMA equest
I f the peripheral or memory needs to
first transmit DMA request and after
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can be started.

DMA Razfhannel s. Each channel is commected wit
each channel has 5 event flags (DMA half tra
compl etion, DMA transmission error, DMA FIFO
The |l ogic of the 5 event fl ags may become a
they all S upippgdr .sof tware tr

When multiple peripherals request the same channel, it is required to configure
the corresponding register to enable or disable the request of each peripheral,
so as to ensure that one channel can only enable one peripheral request.

Tab3 ®®MA Request Mapping Tabl e

Peri pher Channel C Chandel
Per i pOher 0000 ADC ADC
Peri plher 0001 - -
Peri pzher 0010 - -
Per i p3her 0011 - -
Peri pdher 0100 GTMR_CHS3 GTMR_CHO
Peri pSher 0101 GTMR_UP GTMR_CH1
Peri péher 0110 GTMR_TRI G GTMR_CH?2
Per i prher 0111 - -
Peri p8her 1000 - -
Per i poher 1001 - -
Per i plhOe r 1010 - -
Per i plhler 1011 USART_TX USART_RX
Per i plhzer 1100 UART _RX UART _TX
Per i plh3er 1101 SPI _TX SPI _RX
Per i plhder 1110 I 2C_RX I 2C_TX
Per i plhser 1111 SPI _RX SPI _TX
952 Arbiter
When multiple DMA(cbgqgunesetsrequebBesAHB master
DMA9ccur, an arbiter is needed to manage the
Management is divided into two stwagebf: the f
is diviwlopdiiomti @« ites of high and | ow; the seco
stage, and under the condition of the same s
channel number is, the higher the priority i
953 FI FO
FI'FO is used to tempmportadirei Isyougtcer el ad at d sb d frarmn
the destination address. Eawwbhrdh&h F®©, kas an
the FIFO threshold can be controlled by soft
There are two DMA transmission moadhlksa The fi
www. geehy. com Pageé4



single transmission wil/ be started to the m
peripheral request . I f DMA is configured to
peripheral, DMA will store a data in FIFO, a

DMA reqwedst, transmit the data. The direct mo

width confii

suppor't

b

FI FO mode
storage r
destinati
address a

ca n sto

954 Port

re

The DMA c
AHB Mast e
and acces
periphera

955 I nterr

up

Each chan

compl et

i o

guration for the source and desti
ur st -monéenocoory memmisyni ssion mode. The
, i n which, uRIleRO fti rrseas, h aalnd iwsh emno rt fhie
eaches the threshold, FIFO content
on address; FIFO mode is applicabl e
nd destination address is different

the data first and output them as r

ontroller transmits data to the mem
r port. The AHB Master of DMA is co
ses t hientienrtrearln a3 RAM,asAHB peri pher al s
Il s according to the bus relationshi

t
nel has 5 types of interrupt events
n, transmission error, FI FO error a

corsmpending configuration registers to contro
Hadf f ansmi ssion interrupt: Triggered only
control, not an accurate interrupt. Trig
hal fway, and at t hlee Imdamernt nwhen atthee d ata
amount of half of the data plus the FIFC

Transmi ssion completion interrupt: Trigg
compl et ed.
Transmission error interr-wptteTerggered
occurs dArtmanODMi s biudrh;eri modlieg! it i s al s
triggered when writing to MOADDR when CT
M1 ADDR when CTARG is 1.
FI'FO error interrupt: Triggered when FIF
occurs; triggered when the t1FYpe hreshol
belong to an unsupported transmission ty
enabl ed.
Direct mode error interrugtmenon ydirect n
transmi I NGiks, st to O (i .e., the memory
address), and therel F® tdlhata hastmet cheem
transmitted to the memory, and a DMA tra
generated at this time, it is triggered.
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956 Direction for use

956.1 DMA initialization parameter configuration

Transmi ssion Mode

DMA supports three tr ansn@mesnsoiroyn nmooddee, s : mepneorriyp
tperi pher al mo e emeanmodr ymenmood ey.

The transmission mode can be controlled thro
regi ster.

ncrement mo d e

The increment mode of peripher &l NCMd memory
anMl NCtM t s oSCHEDGIAr egi ster. When both bits are
configured as the increment mo®&I dECFGhe i nc
anMSI ZE®WFG s of DMA_SCFRSIrp@ms®@eIr ZECH®@

bits are used to set the datwtejzbabf werdpa
wor d.

Single transmission and burst mode

Burst transmissi eampereaf @msantsoni tslksea omi gthat incr
vol ume transmitted each time at the transmis
transmission speedrsitinttaesmrosiees, oAHBubus
occupied.

Single and burst transmissions can be contro
MBCFG bits of DMA_SCFG register, and it <can

transmissi on, increment al burst transmission
transmission of 8 ticks and increment al bur s
increment is deterSInzZEGh@EStI BE GOMGIsue Tdfe
burst mode can be enabled only when the incr
The burst mode shalll be used in combinati on
threshold shall be suitable for the burst si
bel ow.

Tab3 2| FO Threshold Configuration

FI FO
MSI| ZECH MBCFG=01 MBCFG=10 MBCFG=11
thres
On¢ i me bu )
1/ 4 ) Di sabl e
ticks
Twa i me buif On4¢ i me bul ]
Byt e 1/ 2 ) ) Di sabl e
ticks ticks
Thr-eeme bu )
3/ 4 ) Di sabl e
ticks
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FI FO
MSI| ZECH MBCFG=01 MBCFG=10 MBCFG=11
thres
Eul | Foduri me bul Twa@éa i me bui On¢ i me bur
u
ticks ticks ticks
1/ 4 Di sabl e
On#¢ i me bu )
1/ 2 . Di sabl e
ticks
Hal f w
3/ 4 Di sabl e
Ul Twaé i me burf On4¢ i me bui
u
ticks ticks Di sabl e
1/ 4
1/ 2 Di sabl e
Wor d 3/ 4 Di sabl e
On#¢ i me bu
Ful | .
ticks
Circul ar mode
The circular mode is used to process the cir
channel . The circul ar mode wi | | automaticall

i t ems iarsi ttiheel val ue after the transmission er
transmissi on.

The circular mode can be controlled through
regi ster.

Doubl e buffer mo d e

Setting the DBM of the DMA_SCFGbufefgerster to
modedaaut omati cal ly acti vatbeuftfheer |I|nooodpe , motdhee.
DMA_M1ADDR register is activated. After the
address pointer of the DMA_MOADDR register i
storage area @otrhespdahrdengyg pointer of the DM,

register for continued transmission, and wil
accesses the DMA_M1ADDR, the CTARG position
is 1, and at the same time, data can be writ

DMA_MOADDR register.

This mode does nottonsm@mpy rttr anesnfoe ry.

Channel configuration process

WWWw.

(1) Determine whether the channel is enabled by reading CHEN. If
CHEN-=1, first configure CHEN to 0, then read and confirm, and finally
reset each interrupt state to zero
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(2) Configure the channel register according to the transmission type
requirements

(3) Configure CHEN to 1 to enable the channel

96 Regi ster address mapping

Tab3BMA Register Address Mapping Tabl e

Regi ster Description Of fset addr
DMAI_SR DMA interrupt st a 0x00
DMAIL FCLR DMA interrupt fl ag 0x08
DMA_SCFG DMA Channel Xx confi 0x10+0x18 X
DMA_NDAT|] DMA channel x data i 0x14+0x18 X
DMA_PADDI DMA Channel X periph 0x18+0x18 X
DMA_MOADO DMA channel x memory 0x1C+0x18 X
DMA_M1ADO DMA channel x memory 0x20+0x18 X
DMAEI F OCH DMA channel x FIFO 0x24+0x18 X
97 Regi ster functional description

971 DMA interrupt statiBR register ( DMA_
Of f set addr ess: 0Ox00
Reset val ue: Ox0000 OO0OO

Fie Name R/ W Description

3 112 Reserved

Chant®Bdansfer Complete FIl ag

These bits are serite 1 byndhaed
11 | TXCI FY R on the correspondChgbsteonf DMA

0: No transmission completion e
1: Transmission completion event

Chantlkal f Transfer I nterrupt FI g

These bits arae dsweatr et;o wlr ibbtye 1 an
10 | HTXI FU R on the correspohChBgbstenf DMA

0: Not rhaansfmi ssi on event
1: H#Halamsmi ssion event occur s
Chant®Bdansfer Error Interrupt FI

These bits are set tao 1seby thoa rod
9 TXEI FU R on the correspohChRgbstenf DMA

0: No transmission error
1: Transmission error occurs
ChantlBilrect Mode Error I nterrupt

8 DMEI FL R These bits are set to 1 bysbéata
on the corresponEdChgbstenf DMA
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Fi e Na me R/ W Description
0: No direct mode error
1: Direct mode error occurs
7 Reserved
Chantkl FO Error I nterrupt Fl ag
These bits are set to 1 by hard
6 FEI FL R on therespondi nlgF@Gli Rgiost &MA _
0: No FI FO error event
1: FI'FO error event occur s
Channel O Transfer Complete FIl a
These bits are set to 1 by hard
5 TXCIFLU R on the correspolhnhdChg@gbstenf DMA
0: No transmission completion e
1: Transmission completion event
Channel 0 Half Transfer I nterru
These bits are set to 1 by hard
4 HTXI FU R on the corresponEdChgbstenf DMA
0: Not rhaansfmi ssi on event
1: 4dalamhsmi ssion event occurs
Channel 0 Transfer Error Interr
These bits are set to 1 by hard
3 TXEI FIJ R on the correspohnhdCng@gbstenf DMA
0: No transmission error
1: Transmission error occurs
Channel 0O Direct Mode Error 1| nt
These bits are set to 1 by hard
2 DMEI FL R on the corresponEdChgbsteonf DMA
0
1

No dier eatr omod

Direct mode error occurs

1 Reserved
Channel O FIFO Error Interrupt
These bits are set to 1 by hard
0 FEI FL R on the correspohEdChgbstenf DMA
0: No FIFO error event
1: FI Fventobccur s
972 DMA interrupt flag IcF@JaR register
Of fset address: 0x08
Reset value: Ox0000 O0OO0O
Fie Na me R/ W Description
3 12 Reserved
Chanth@llear Transfer Complete Int
11 |[CTXCI F wW 0: Il nvalid
1: The TKChBME&nNSRegi ster is cl egd
Chant€@llear Half Transfer | nterr(
10 |CHTXI F W .
0: Il nvalid
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Fi e Na me R/ W Description
1: The HTXhBLGINSWeVAI_st er i s cl ed
Chant@llear Transfer Error I nterHr
9 CTXEI F w 0: Il nvalid
1: The TKERBD®MASRegi ster is cledq
Chanth€@llear Direct Mode Error 1| nt
8 CDMEI FII W 0: Il nvalid
1: The DIMEBElaRgL GINSeVMAI_st er i s cl e
7 Reserved
Chanth€@llear FIFO Error I nterrupt
6 CFEI FL| W 0: Il nvalid
1: The 1FHIaRQLG INSMeVAi_st er i s set
Channel 0 Clear Transfer Compl el
5 CTXCI F w 0: Il nvalid
1: The MDXKChBLGINSHaEWAI _st er i s cl eg
Channel 0 Clear Half Transfer |
4 CHTXI F W 0: Il nvalid
1: The HWTXRBLGINSHWAWAI_st er i s cl eg
Channel 0 Clear Transfer Error
3 CTXEI F w 0: Il nvalid
1: The DKEBRBLGINSWeVMAI st er i s cl ed
Channel 0 Clear Direct Mode Err
2 CDMEI FI W |0: Invalid
1: The DMElagL GINSeVAi_ st er i s cl e
1 Reserved
Channel 0 Clear FIFO Error Inte
0 CFEI FL| W 0: Il nvalid
1: he OFHlaRgL G INS®aWAIi_st er i s set
973 DMA channel x configuration register
Of fset address: 0x10+0x18 x
Reset value: Ox0000 O0OO0O
Fi el Na me R/ W Description
3192 Reserved
Peripheral Selection
0000: cphpeoseheral O
0001: select peripherals 1
0010: select peripherals 2
0011: select peripherals 3
28: 25 PSEL R/ W0100: select peripherals 4
0101: select peripherals 5
0110: select peripherals 6
0111: select peripherals 7
1000: select peripherals 8
1001: select peripherals 9
www. geehy. com Pageo
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Fi el Na me R/ W Description
1010: Select peripherals 10
1011: select peripherals 11
1100: select peripherals 12
1101: select peripherals 13
1110: select peripherals 14
1111: select peripherals 15
These bits can bE€EHENItt &és Onl
Me mor y TBuarnsstf er Conf i gur e
00: Single transmission
01: I NCR4Kk(4ncrement burst t

24: 2 MBCF G R/ WW10: | NER8k( 8ncrement burst t
11: | NCRI@k(iécrement burst
This bit can beCHEHNIitt eins ol y
I'n dir eceas aenoldiet,s tvhi | | be forc
Peripher al Burst Transfer Coi
00: Single transmission
01: I N€CR4Kk(4ncrement burst t

22: 2 PBCFG R/'W10: | NCR&k(8ncrement burst t
11: I NCRI@k(ihcremamsmbsasison
This bit can beCHEHNIitt eins ol y
In direct mode, these bits wi

20 Reserved
Current Target (only in doubl
This bit can be set to 1 or
wr i t tseonf thwar e.

19 CTARG R/ W
0: The current target memory
1: The current target memory
These bits can bE€HENItt éns Onl
Doubl e Buffer Mode

18 DB M R/WO: Do.not switch the buffer
1: Switchmermer y awlwen DMA tr an
This bit can beChHEHNIittt eins ol y

17 Reserved
Priority Level Configure

16 PRI LCF R/WO: Léw
1: Hi gh
Thbit can be wrdHBRInt oind y0.wh
Peripheral increment offset ¢
0: The offset used to calcul &
rel atPeSd ZtEcCF G

15 PERI OSI| R/W1: The offset used to cal cul i
to be 4
| P1I NOM t is 0, this bit i's me
only @QhERI t is 0.
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Fi el Name R/ W Description
I f theoderestsmlected or the
configured to 00, and the <c¢ch
forced to |low |l evel by hardw
Memory Data Size Configure
00: Byte (8 bits)
01: Hal f word (16 bits)
14: 1| MsI zEcq R/ w07 Word (32 bits)
11Reserved
These bits can bE€H®WNRItt eéns @nl
I'n direct OibEdkei,t MBsk AIEBGHG wi |
forced to be of thPStZmOdFGal
Peripheral Data Size Configuli
00: Byte (8 bits)
12:1| psizech R/ WOt Hal(ﬂ6W°"ds_)
10: Word (32 bits)
11: Reserved
These bits can bE€HwWNRItt eéns @nl
Memory I ncrement Mode
0O: The memory address pointeri
10 MI NCM | R/ W1: After each data transmissi
wi || increase
This bit can beCHENIitt eins ol y
Peripheral Il ncrement Mode
0: The peripheral address poi
9 PI NCM| R/ W1: After each data transmissi
wi || i ncrease
This bit can beCHENItt.eins ohl y
Circular Mode Enabl e
This bit can be set to 1 or
har dwar e.
8 cl RCME| R/ W07 PDPisable
1: Enabl e
| f DMA transmission is ended,
enabl e the channebhutamdtibastl
1 by the hardwar e.
Data Transfer Direction Confi
00: From peripheral to memor )
7.6 DI RCEG R/WOl: From memory to peripheral
10: From memory to memory
11: Reserved
These bits can b€HEWNItt eéns a@nl
5 Reserved
Transfer Complete Interrupt
4 TXCIEN R/ WO: Di sabl e
1: Enabl e
Hal f Transfer I nterrupt Enabl
3 HTXI EN R/ W .
0: Di sabl e
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register

regi st

Fi el Na me R/ W Description
1: Enabl e
Transfer Error Interrupt Enal
2 TXEI EN R/ WO Disabl e
1: Enabl e
Direct Mode Error I nterrupt
1 DMEI EN| R/ WO : Di sabl e
1: Enabl e
Channel Enabl e
0: Di sabl e
1: Enabl e
This bit shall be set to 0 by
0 CHEN R/ Wsituations:
When DMA transmission ends
Whenhransmi ssion error .occurs
When the FIFO threshold on ttf
incompatible with the burst
974 DMA channel x data item number
Of fset address: 0x14+0x18 x
Reset value: 0x0000 0O0O0O
Fi el Name R/ W Description
31: 1 Reserved
Number Of Data |Items To Transf
The number of data it€®md360 0O¢
register can be operated only
the channel is enabédédy t i 3 nn
15: NDATA| R/ Wi number of remaining data items
DMA transmission, this registe
After the transmission is c¢omg
|l oop mode, the initial vakuet h
transmission is completed.
975 DMA channel x peripheral addr ess
Of fset addr ess: O0x18+0x18 x
Reset value: Ox0000 O0OO0O
Fi el Na me R/ W Description
Peripheral Address
31: PADDR| R/ W|Base address ofr emdarsitpeherod!l rdat
This bit can beCHEHNIittt eins ol y
976 DMA channel x memory O address
(x=0, 1)
Of fset addr ess: O0x1C+0x18 x
Reset value: Ox0000 O0OO0O
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Fi el Na me R/ W Description

MemorAddr es s
Base address of memory O of r e

These bit-pratecwedteand can be
31: ( MOADDH R/ W|t he following circumstances:

Di sabl e channel

Enabl e the channel and set CTA
1

977 DMA channel x memomryglsaedr ¢ DMA_M1ADDR)
(x=0,1)

Of fset address: 0x20+0x18 x

Reset value: 0x0000 0O0O0O

Fi el Name R/ W Description

Memory 1 Address
Base address of memory 1 of re€
This register is ohufff appmbdaldy

31: M1 ADDF R/WThese bit-p_ratecWedteand can be
the following circumstances:
Di sable channel
Enabl e the channel and set CTA
0

978 DMA channel x FIFO cokhlt FOCR(rxegli,sit)er ( DN
Of fset 8dadrnedx18 x
Reset value: Ox0000 0020

Fi el Name R/ W Description
31: § Reserved

FI FO Error I nterrupt Enabl e
7 FEI EN| R/ W|O: Di sabl e

1: Enabl e

6 Reserved

FI FO St atus

000: O<fifo_level<1l/ 4
001:0f1i/fdo 1l evel <1/ 2
010:0f1i/f20 1 evel <3/ 4

5: 3 FSTS R 01B/U& i fo level <full

100: FIFO is empty

101: FI'FO is full

Ot hers: Meaningl es

These bits are invalid in dirg

Direct Mode Disabl e
0: Enable direct mo d e
2 DMDE N R/Wl: Disable direct mo d e

This bit can be VvCrHiEtNtieen iosn |0y,
me mo-t gnemory mode i sCHsEeN ietctiesd 14
wi || be set to 1 by hardware.
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Fi el Na me R/ W Description

FI'FO Threshold Select

00: 1/ 4 of FIFO capacity
01: 1/ 2 of FIFO capacity
1: 0] FTHSELl R/ W|10: 3FlI4F fcapacity

11: Ful I FI' FO capacity
In direct mode, these bits are
whe@QHENiIt is O.
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10  General -Purpose Input/Output Pin (GPIO)

Fom3122/ M311,4/vwBelrl 5using the pin multiplexing
thaome pins are already connected to the int
refer to the system block diagram or the dat

10.1 Ful | Name and Abbreviation Descri|
Tab3 4 ul | Name and Abbreviation Descriptiol
Fuhbme in English English abbr
Pchannel Metal Oxide Semi P-MO S
N-channel Metal Oxide Semi N-MO S
102 I ntroducti on
Embedded pwZBRI O pins. Al | Os can work under
modes: input, output, multiplexing, and anal
conf i gur eidmpaesd ahnicgegh i nput . Al |l of them can swi
output, or multiplexing hanedi wns h kosti PE®
peripherals. I n addition, some pins have red
i nput, external interrupt, and input/output

function can be mapped to a pin at a ti me.

10.3 Ma i

(1)

(2)

(3)

(4)
()
(6)
(7)

n characteristics

Input mode

FIl oating input
Pubup input
Pudbwn i nput

Output mode
Pusphul | out put
Opedir ain output

Multiplexing mode
Puspiul | mul tiplexing function
Opedrain multiplexing function

Analog mode
GPIO can be used as external interrupt/wakeup line
Output rate: up to 20MHz

Configurable output drive capability in two levels: 3mA/6mA
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(8) Configurable latch protection: GPIO-related configuration registers have
latch protection/unlock functions

(9) Flexible multiplexing functions: each 10 has 8 groups of multiplexing
configurations

(10) The motor-related pins PA10 to PA15 can be further remapped

104 Structure block diagram

FigaBxPl O Structure Block Diagram

Analog input T T T T T T T T T T T T T T T T T T T T T T T T T 1 VDD
< T |
_Peripheral multiplexing function inp ut | :
<
| |
- _g : J Smitt trigger :
Read o2 |
%2 Shser : <l ;
2 s | | |
Q
: Input driver : ESD
______________________________ a protection
R ittt
: /O pin
o |
= & [
(138
Write s :
g5 I
o | Output control
T
|
|
Peripheral multiplexing function output :
|
| Output driver
e e e e e e VsSs
105 Functional description

Each pin of GPI O c anupb e-dooudynlffil gouarte dn ga sa npdu laln a |
i nput, -paurl lpdosgee m out put and i nput mode and mi
by software. Al GPI O interfaces have extern

1051 1 O status during reset and just after r

During and just afuéeti @GPeE®ingséuncifonhesmno
I/ O port wildl be configured as floating inpu

1052 I nput mode
I'n the input mode-upi t-dawhnh, bfel seetti mg gmud lanal
When GPI O is configured as i npmputermoade ,wealkl G
puttp andlopvml Iresi stor, which can be activated
Pudulp, -pawh, and fl oating modes

I n fupul-dpouwn, fl oating) input mode
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Schmitt trigger is enabl ed

Di sabl e output buffer

By configuwuipnh gdwoiwine rpewglilsPEPDRERBledx ct

whet her t-wp/ugwelwlpul €si stor

The input dat al K@P@dga psttuerre sGPtIhGx _data on |/
each AHB clock cycl e.

, Read 1 /0O state by the IiNMNDpDRUt data registe

Thei tiinal |l evel state of the floating input m
di sturbed by the outside; when connecting th
the external input |l evel (except for the ver

The initial ‘lueVvawlvdnt aitnrep uwtf npoudelp ,i sarhd glhow fi fpu
pudbwn; when connecting the equipment, it is
i nput | evel and | oad i mpedance.

Figadenput Mode | /O Structure

VDDlOX

Input data
register

1/0 pin

TTL Schmitt
Trigger

5 A AN

1053 Out put mode
I n dadwteput mode, it -pcualnl beeu tspetddtr assmdp acaphepru t .

When GPI O is configured as the output pin, t
configured and the opulplutdopdeamyecmodbe( peasbct

I n output mode

Schmitt isigpened

Activate the output buffer

By configuwuipth gdwoiwine rpewglilsPEPDREBIedx ct

whet her t-wp/ugwlwlpul €si stor

Puspul | mode:

- Doubl e MOS transistor works by turns al
can control whleevelghofanld/ ©ocout put ;

- Read the finally written value through
GPlI OXUTDR

Opedir ai n mode:

- Onl yMO8S works, and the output data regi
out puir elsiigght ance state or | ow | evel
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- The input d&PlIaOXNDBRa ptterres t he dat a

in each AHB <c¢cl ock
- Read the actual |
GPIl AxXxNDR

Figameut put Mode

cycl e

/| O state through

| / O Structur e

Vopiox

Pushpull,  \fp0x

Write | Bit setting/clear
register Output data
i register
< Read/Write | g Output
From onchip  Multiplexing function output control
peripheral

1054 Mul ti pl exing mode

opendrain,
disable
1/0 pin
Vss

I'n multiplexing mod@ulit muanipeéedxahgasanguoipe

mul tiplexing

I n ppuwslhl / open drain mul

., Enabl e the output buffer
., Output buffer is driven by peripheral
., Activate Schoggeéer input

., By confi guuipn gdwiwhne

ti plexing mode

rpewglilsPEPDREBledx ct

whet her t-wp/ugwlwlpul €si stor

stored in the port

Figadvwul tiplexing

Multiplexing function output o Output

control

The data on the 1 /0 pin is sampled
register
regi st e

i nput status

Read the actualugh/ ©Ohet ane@ut h d d\tDR

Mode |/ O Structure

Vboiox  Push pull,
opendrain,

[=% Mo§|sab|e

VDDIOX

TTL Schmitt
Trigger

Multiplexing function input 1 .

1055 Anal og mode

I n analog function mode
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Di sabl e output buffer
The input of Schmitt trigagémei 9fdi sabl ed

Schmitt trigger is forced to be O
., Weak -ppuldndopwml Iresi stors are disabl ed
Read the value of the input status regis

Figad®Penal og Function I /O Structure

Write | Bit setting/clear >
register _ Output data
M register
B log i [ -
Analog input/Analog output (mmmmmmm oo ,,,,j} 1/0 pin
| ‘
Read Input d ! ‘
et e — 3
iTTLSChmitt i
| __Trhgger  ___________Input]
1056 Ext ernmdlerruqup/ vahe
Al'l GPI O ports have external interrupt funct
interrupt |l ine, the port must be configured
10571/ O data bit processing
GPI O port set/redBeStRRragil swer seGPrdsceit oper at
bit of the outputodabR rTehgei svtadri d( GRIt@x wi dt h
set/ reset register is doubdUTDRhe valid data
Writing 0 to ®&BSRRbild inmtGRFOxct the value of
GPlI OXUTDRegi BARS .amARC bhoift sGPBOXKBRr e set to 1
for the same tPARBRS boipterhaatsi otnh eBfPRRori ty. GPI C
regi ster can change the cOUTPRe@ingt enrg, band of
GPI OXUTDIRi't can be accesse®dBSRRegtsltyerf.r om GPI
When the access mechani snOUTsDtRhetougrh reset by
GOl O&kkSRRegi ster, it is not necessary to disal
access QGBT DR _
1058 Mul ti pl exing function and remapping
Mul tiplexer
The multiplexer is pcsretd Itione omfnetche tdhevildd t ¢
embedded peripheral modutlaene aamtd i he caame nt iymi
Each 1 /0 pin is equiap peadk iwiutmh-Ad 7B8u l[AtAIED]I exer .
usewhi ch are conf iIAFISIEAaRN DYy GBRPO®EKL R
regi Wheerns . / O pin is reset, all pin ports are
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Remapping

Each peripher al has mul tipl
function input can be selec
peripheral canhédre Ima@peidng .0
signal can be reassigned to
The multiplexing function a
datasheet .

I/ O multiplexing configuratio

e multiplexing fu
ted for a pin, so
tohat i s, the mulf

a pin address.

nd remapping addr

n

When |1 /O port is cordnemutlad ptlce xtimeg @eairnicgh eorng
debugging needs to be done:
, After reset, the pin is configured with
., I/ O port is configured as input, output
, The I /0 port is connected to the defined
., Configureppi@mlwnulalnd out put speed
, Configure | /O as multiMORXing function i
When the 1 /0O port is configured with multipl
mode is as foll ows:
., Enabl e the output buffer
., Output buffer is driven by peripheral
, Acti Sahmi tt trigger input
., By configuwuipnhh gdwiwine rpewlilsPEPDREREIedx ct
whet her t-wp/ugwlwlpul €si stor
., The data on the 1 /0O pin is sampled in ea
stored in the port input status register
Read the axtteaatthriduwghtt he i npuNDRata reg
The multiplexing mode I /O structure i s shown
Figa2dwul ti pl exing Mode |1 /O Structure
Vbbiox Pushpull, \pp 0,
open drain,
. - - 4d P MOS disable T
Multiplexing function output Output
control PULL
]
1/0 pin
DOWN
Multiplexing function input <
TTLSchmittl L
Trigger Vss

Reset pin (PA6) mubwi ptbhkhgg
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Before PA6 switches from other functions to
enabled first. Digital filtering needs to be
mode.

1059 GPI1 O Il ocking function
The |l ocking mechanism of GBhOoc¢ah/ ©Or pobec¢t t h

Write sequence (specific) to GPI Ox_LOCK regi
register of Port A and Port B. I f you want t
speci fic write/lread sequence should be trans

I/ O configuratioonftiagubiengorckedl bgkcregi ster
When a port bit executes the | ocking program
cannot be modified before the next reset.

10.5.10Di recti on for wuse
10.5.10.1 Input configuration
The configuration process is as foll ows:
(1) Unlock by configuring 0XxA5A5_5A5A through GPIO_LOCK
(2) Configure GPIO_MDR to 01 input mode
(3) ull-down operations can be performed by configuring GPIO_PUPDR
(4) Obtain the I/O status by reading GPIO_INDR
10.5.10.2 OQut put configuration
The configuration process is as foll ows:
(1) Unlock by configuring OXA5A5_5A5A through GPIO_LOCK
(2) Configure GPIO_MDR to 10 output mode
(3) Pull-down operations can be performed by configuring GPIO_PUPDR

(4) The push-pull/open-leak output type can be selected by configuring
GPIO_OTR

(5) The driver capability can be selected by configuring GPIO_DSR
(6) Obtain the I/O status by reading GPIO_INDR

When programming I /O for output:
The output path is open
Read access to the output data register
val ue

10.5.10.3 Mul ti plex configuration

The configuratiodrn opmsacess is as f
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(1) Unlock by configuring OXA5A5_5A5A through GPIO_LOCK
(2) Configure GPIO_MDR to 11 multiplex mode
(3) Configure GPIO_AFSELRX for multiplexing selection

(4) The multiplexed output (data and enables) comes from peripheral
control

(5) Pull-down operations can be performed by configuring GPIO_PUPDR

(6) The push-pull/open-leak output type can be selected by configuring
GPIO_OTYRCFG

(7) The driver capability can be selected by configuring GPIO_DSR
(8) Obtain the I/O status by reading GPIO_INDR
10.5.104 Analognfigurati on
Theonfiguration process is as foll ows:
(1) Unlock by configuring 0XA5A5_5A5A through GPIO_LOCK
(2) Configure GPIO_MDR to 00 analog mode

When programming |1 /O in analog mode:
OQut put path disconnected

l nput disconnected

Up and down pulling prohibited
Read acceissptto dédtta regi ster is O

5
5
5

5

106 Regi ster address mapping

GPl ObAase adx#d @8 s0000
GPl OBase adx#8 @68604

Tab3 %Pl O Register Address Mapping

Regi ster na Description Of f set af
GPIl OMDR GPI OA mode regi s 0x00
GPIl OANENR GPI OA input enabl 0x04
GPI OAUPDR GPIl OA-upuldlown r egqi 0x0C
GPI OATR GPI OA out put type 0x10
GPIl ORASR GPIl OA dgtirveaaonggh hi gur at O0x14
GPI1 OANDR GPI OA dap®gi ster 0x18
GPI OAUTDR GPIlI OA out put dat a O0x1C
GPIlI ORASRR GPIl @&t a bi t roepye rsate 0x20

www. geehy. com Page3



GPI OBARR GPI| QAt acbesergi st er 0x24
GPlI OA_LOCK GPI OA |l ock regi 0x28
GPlI OMESEQR GPI OA multiple® se 0x2¢C
GPIl OMESELR GPl Ml tiplex seledgd 080
GPI OA ATMR mul ti pl exi
GPl OA_AF3 RMH ) O0x54
register
GPI1 OMDR GPIl1 OB mode regi ¢ 0x00
GPIl OBNENR GPI OB input enabl 0x 04
GPIl| OBUPDR GPIl OB-upuldlown r egi 0x0C
GPI OBTR GPl @BUt put type r 0x10
GPI OBSR GPIl OB dgtirveaenggh hi gur at O0x14
GPI1 OBNDR GPI OB dapa®gi st er 0x18
GPI OBUTDR GPI OB output dat a O0x1cC
GPI OBSRR GPI @Bt a bit roepge rsate 0x20
GPI OBRR GPI| QBt acbeéertergi st er 0x24
GPlI OB_LOCK GPI OB | ock regi 0x28
GPlI OBESEQLR GPI OB multiplen se 0x2C
GPIlI OBESELR GPI OB multiplet se 0x30
107 Regi ster functional description
10.7.1 GPI OA Mode RegiMDPRr (GPI OA_
Of faddress: 0x00
Reset vab e7:5 505«
Fi el Name | R/ V Description
Wor k mode configure
00: Analog mode
31: 3 PA1I5M[(R/ MM01l: General digital i nput mode
10: General digital output mode
11: Multiplexing function mode
Wor k moodhd i gur e
00: Analog mode
29: 2 PA14M[R/ MMO1l: General digital i nput mode
10: General digital output mode
11: Multiplexing function mode
Wor k mode configure
00: Analog mode
27: 2 PA13M|(R/ M0O1l: General digital i nput mode
10: General digital output mode
11: Mul thpteeannmota
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Fi el Name | R/ Description
Wor k mode configure
00: Analog mode

25: 2 PA12M|R/ 01: General digital input mode
10: Gener al digital out put mode
11: Multiplexing function mode
Wor k mode configure
00: Analog mode

23: 2 PA11MIR/ 01: General digital input mode
10General digital out put mode
11: Multiplexing function mode
Wor k mode configure
00: Analog mode

21: 2 PA1OM|R/ 01: General digital input mode
10: Gener al digital out put mode
11: Multiplexing function mode
Wor k mode configure
OOAnal og mode

19: 1 PA9MD|R/ 01: General digital input mode
10: Gener al digital out put mode
11: Multiplexing function mode
Wor k mode configure
00: Analog mode

17: 1 PA8MD|R/ 01: Gener al digital input mode
10: Gener al digital out put mode
11: Mul tiplexing function mode
Wor k mode configure
00: Analog mode

15: 1 PA7MD|R/ 01: General digital i nput mode
10: General digital output mode
11: Multiplexing function mode
Wor k mode configure
00: Analog mode

13: 1 PA6MD|R/ 01: General digital i nput mode
10: Generoalt pdiitg intoale
11: Multiplexing function mode
Wor k mode configure
00: Analog mode

11: 14 PA5MD|R/ 01: General digital i nput mode
10: General digital output mode
11: Multiplexing function mode
Wor k mode configure
00: Analog mode

9: 8 PA4 MD| R/ 01General digital input mode
10: General digital output mode
11: Multiplexing function mode
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Fi el Name | R/ V Description

Wor k mod
00: Analog mode

D
(9]

onfigure

7:6 PA3MD/ R/ O0O1l: General digital input mode
10: General digital output mode
11: Multiplexing function mode

Wor k mod configure
00: Analog mode

()

5: 4 PA2MD/ R/ Vf01l: General digital input mode
10: Gener al digital out put mode
11: Multiplexing function mode

@

Wor k mod configure

00: Analog mode

3:2 PA1MD/ R/ V01l: General digital input mode
10: Gener al digital out put mode
11Mul ti pl exing function mode

Wor k mode configure
00: Analog mode

1:0 PAOMD|/ R/ M01: General digital input mode
10: Gener al digital out put mode
11: Multiplexing function mode

10.7.2 GPI1 OA I nput Enabl el RENRster (GPI OA_
Of f set addr ess: 0Ox 04
Reset &x0@0@0 0040

Fie Name | R/ V Description

316 | Reserved

Port enabbe (x=0-~

0: Di sabl e

1: Enabl e

Not e: Effexnalveg i mode.n

X PAXI| N§ER/ V

10.7.3 GPI1 OA -WPp/l RDd Wn Regi st eerUP(DRPI OA _
Of f set addr ess: 0Ox0C
Reset val ue: Ox0000 1000

Fiell Name|R/YV Description

Up and down pulpl select (x=0-~

I't takes effect after pull up an
2x+1 PAxXxPUI R/ V

0: -Bpll

1: -Bolwh

Up and down pul®% enable (x=0-~
2 x PAXPUIR/ VO: Di sabl e
1: Enabl e

1074 GP1 OA Out pRigg iTytper QTGP I OA _
Of f set addr ess: Ox10
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Reset value: 0x0000 O0O0OO0O
Fi el Name|R/ Description
316 Reserved
Out put type ddnfigure (x=0-~
X PAXO|R/ V|O: Rpuishl
1: Oprain
1075 GPI OA DBtreep@adrfi guration R®OEiIRst er
Of faddress: O0x14
Reset value: 0x0000 0O0O0O
Fi el Name|R/V Description
316 Reserved
Qutput driving capability Configur
X PAxD|R/ VO0: Low drive
1: Hi gh drive
1076 GPI1 OA input data Ire@R ster (GPI OA_
Of fset address: 0x18
Reset valued O0x0000 00O
Fie Name| R/ Description
316 Reserved
Il nput ddtha (x=0-~
X PAXI N R Olow | evel
1H gh | evel
1077 Port out put dat aOUEDRster (GPI Ox _
Of fset addr ess: O0x1C
Reset value: Ox0000 O0OO0O
Fie Name | R/ V Description
316 Reserved
Qutput dapa (x=0-~
0: Output low | evel
X PAXxOUTR/ V1: Output high Il evel
Bitwise output 1: Controlled by |
Bitwise output 0: Controlled by |
1078 GP| Mt a Bit @pgiationBSRR OA
Of fset addr ess: 0x20
Reset value: Ox0000 O0OO0O
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Fi e| Name|l RIf W Description
PAXOUR®set 1(3x =0 ~
Wr i-arel vy, reading these bits retur
x+1| PAxB W 0: No operation omAxXxOWlITtorrespond
1: Reset t he PAaOUB®ponding
Not ePAxIBARnd PAar 8Sset at the same
higher priority.
PAxXOUI®t @%=0~
Wr i-a rel y, reading these bits retur
X PAXx B W )
0: No operation omAxXxOWltorr espond
1: Set the eAxOEBEPODNUOONDG
10.79 GP| at a Bi Re@il ®taer BRAGP| OA _
Of fset address: 0x24
Reset value: 0x0000 0O0O0O
Fi e| Name| R/ W Description
316 Reserved
PAXOUR®set 1(5x =0 ~
Wr i-arel y, reading these bits retur
X PAXBR W )
0: No operation omMAxXxOWItorr espond
1: Reset t he PAaOUB®ponding
10.7.10GP1 OA Lock Register (GPI OA_LOCK)
Of fset address: 0x28
Reset value: Ox0000 O0OO0O
Fie Name| R/ V Description
GPI O Lock Register
Writing OxAGWRAE5s 5A&6dAI sber all ows w
After configuring the GPIO regist
31: KEY |R/ VMprohibits writing to other GPI O r
Reset default 1 ock
Reading O0: indicates the |l ocked s
Reading 1: i ndidc stteat et he unl ocke

10.7.11GPI1 OA Mul t i pl ex
Of f set addr ess: 0
Reset vab®N:000x 00

SeQPelcAhk KRR st er
x2C

Field Name R/W

Description

31

Reserved

multiplex select
000 AFO
001 AF1
010 AF2
011 AF3
100 AF4
101 AF5

30:28 PA7AFSEL | R/IW

www. geehy. com

Pag®es8



Field

Name

R/W

Description

110
111

AF6
AF7

27

Reserved

26:24

PAGAFSEL

R/W

multiplex select

000
001
010
011
100
101
110
111

AFO
AF1
AF2
AF3
AF4
AF5
AF6
AF7

23

Reserved

22:20

PASAFSEL

R/W

multiplex select

000
001
010
011
100
101
110
1171

AFO
AF1
AF2
AF3
AF4
AF5
AF6
AF7

19

Reserved

18:16

PA4AFSEL

R/IW

multiplex select

000
001
010
011
100
1or
110
11r

AFO
AF1
AF2
AF3
AF4
AF5
AF6
AF7

15

Reserved

14:12

PA3AFSEL

R/W

multiplex select

000
001
010
011
100
101
110
11r

AFO
AF1
AF2
AF3
AF4
AF5
AF6
AF7

11

Reserved

10:8

PA2AFSEL

R/W

multiplex select
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Field

Name

R/W

Description

000
oor
010
011
100
101
110
111

AFO
AF1
AF2
AF3
AF4
AF5
AF6
AF7

Reserved

6:4

PA1AFSEL

R/W

multiplex select

000
001
010
011
100
101
110
111

AFO
AF1
AF2
AF3
AF4
AF5
AF6
AF7

Reserved

2:0

PAOAFSEL

R/IW

multiplex select

000
001
010
011
100
101
110
11r

AFO
AF1
AF2
AF3
AF4
AF5
AF6
AF7

10.7.12GP1 OA Mul ti pl ex 19edPelcBAk RelgR st er

Of f set
Reset

ad@Or ess:

0 x

vab®N:000x 00

Field

Name

R/W

Description

31

Reserved

30:28

PA15AFSEL

R/W

multiplex select

000
001
010
011
100
101
110
11r

AFO
AF1
AF2
AF3
AF4
AF5
AF6
AF7

27

Reserved
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Field

Name

R/W

Description

26:24

PA14AFSEL

R/W

multiplex select

000
001
010
011
100
101
110
111

AFO
AF1
AF2
AF3
AF4
AF5
AF6
AF7

23

Reserved

22:20

PA13AFSEL

R/W

multiplex select

000
001
010
011
100
101
110
111

AFO
AF1
AF2
AF3
AF4
AF5
AF6
AF7

19

Reserved

18:16

PA12AFSEL

R/IW

multiplex select

000
001
010
011
100
1or
110
11r

AFO
AF1
AF2
AF3
AF4
AF5
AF6
AF7

15

Reserved

14:12

PA11AFSEL

R/W

multiplex select

000
001
010
011
100
101
110
11r

AFO
AF1
AF2
AF3
AF4
AF5
AF6
AF7

11

Reserved

10:8

PA10AFSEL

R/W

multiplex select

000
001
010
011

AFO
AF1
AF2
AF3
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Field Name R/W Description
100 AF4
101 AF5
110 AF6
111 AF7
7 Reserved
multiplex select
000 AFO
001' AF1
010 AF2
6:4 PA9AFSEL | R/W | 011 AF3
1000 AF4
101 AF5
110 AF6
111 AF7
3 Reserved
multiplex select
000 AFO
001' AF1
010 AF2
2:0 PASBAFSEL | R/W | 011 AF3
100 AF4
101 AF5
110 AF6
111 AF7
10.7.13GP1 OA ATMR mul tiplexing function
~ GPI OA_AF3RMP
Of fset addr ess: 0 x
Reset Ovwal3uled 2500
Fie Name R/ W Description
31 Reserved
Remapping select
O0OO0OATMR_QHXef aul t)
001ATMR_CH1
01'0ATMR_CH2
30: 1 PA15AF3RM R/ W|O011ATMR_CHON
100ATMR_CHI1N
101ATMR_CH2N
11'0ATMR_CHO
111ATMR_CHO
27 Reserved
Remapping select
26: 1 PA14AF3RM R/ W|0O0O0OATMR_CHO
001ATMR_CH1
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Fi e Name

R/ W

Description

010ATMR_CH?2
011ATMR_CHONf aul t)
100ATMR_CH1N
101ATMR_CH2N
11'0ATMR_CHO
111ATMR_CHO

23

Reserved

22: 3 PA13AF3RM

R/ W

Remapping select
00O0ATMR_CHO
O01ATMR_GHIlef aul t)
0 1'0ATMR_CH2

O 11IATMR_CHON
100ATMR_CHI1N
101ATMR_CH2N
11'0ATMR_CHO
11'1IATMR_CHO

19

Reserved

18: ] PA12AF3RM

R/ W

Remapping select
00O0ATMR_CHO
001ATMR_CH1
010ATMR_CH2
011ATMR_CHON
100ATMR_CHDHNf aul t)
1001IATMR_CH2N
11'0ATMR_CHO
111ATMR_CHO

15

Reserved

14: ] PA11AF3RM

R/ W

Remapping select
000ATMR_CHO
001ATMR_CH1

01 0ATMR_QGH2f aul t)
01'1IATMR_CHON
100ATMR_CH1N
101ATMR_CH2N
11'0ATMR_CHO
11'1IATMR_CHO

11

Reserved

10: PA10AF3RM

R/ W

Remapping select
000ATMR_CHO
001ATMR_CH1
01'0ATMR_CH2
011ATMR_CHON
100ATMR_CH1N
101ATMR_CHDREf aul t)
11'0ATMR_CHO

www. geehy. com

Pag#&03



Fi e Name R/ W Description
11'1IATMR_CHO
7:0 Reserved
10.7.14GP1 OB Mode RegiMDRBRTr ( GPI OB _
Of fset address: 0x00
Reset vabbeb57D%O0
Fi el Name | R/ V Description
316 2 Reserved
Wor k mode con2igure (x=0-~1
00: Analog mode
2x+1 P BXMD R/ V01: General digital input mode
10Gener al digital out put mode
11: Multiplexing function mode
10.7.15GP1 OB I nput Enabl el RREiNIRst er ( GPI OB _
Of fset address: 0x04
Reset value: 0x0000 0018
Fie Name | R/ V Description
313 Reserved
Port enab2 e (x=0-~1
0: Di sabl e
X PAXI| NER/ V
1: Enabl e
Not e: Effexnalveg i mode.n

10.7.16GP1 OB -WPp/l RDd Wn

Regi st eerUP(DRPI OB _

Of fset addr ess: O0x0C
Reset value: Ox0000 O01CO
Fi el Name | R/ | Description
316 2 Reserved
Up and down publ select (x=0-~1
It teafkfeesct after pull up and dowi
2x+] PBxPUl R/ YV
Bpl |
BoWwh
Up and down pul2) enable (x=0-~1
2 X PBxPUIR/ VO: Di sabl e
1: Enabl e
10.7.17GP1 OB Out put Type R&®i ster (GPI OB_
Of fset addr ess: O0x10
Reset value: Ox0000 O0OO0O
Fi el Name|R/ YV Description
313 Reserved
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Fi el Name|R/ Description

Out put type c®nfigure (x=0-~1
X PBxO|R/ V0o: Puwslhl
1: Oprain

10.7.18GP1 OB DBrtirweCgptnif i gur ati on R®EIRster (GPI O
Of fset addr ess: Ox 14
Reset value: 0O0x0000 O0O0OOO

Fi el Name|R/V Description

313 Reserved

Out put driving cap&pility configur
X PBxD|R/ V| 0O: Low drive
1: Hi gh drive

10.7.19GP1 OB IdmapResetgi st er [I(N®R OB _
Of f set addr es s 0x 18
Reset value: Ox0000 0O0OO

Fie Name| R/ Description

313 Reserved

l nput da2a (x=0-~1
X PBxI N R 0: Lewel
1: Hi gh | evel

10.7.20GP1 OB out put data OUaT@PIRst er ( GPI OB _
Of f set addr ess: O0x1C
Reset val ue: Ox0000 OO0OO

Fie Name | R/ Description

313 Reserved

Qutput dada (x=0-~1
0: Qutput Il ow | evel
X PBxOUTR/ Vf1: Output high level
Bitwise output BtBSControlled by |
Bitwise output BEBRCaBxtBrRBR | ed by |

10.7.21GP| OBat a Bit Qpgri at eo NB(SRRI OB _
Of f set addr ess: 0x20
Reset val ue: Ox0000 OO0OO

Fie| Name| R/ W Description

3 12:9 Reserved

PBxOUR®set Rx=0-~1

Wr i-arel y, reading these bits retur
0: No operation omBxokitorr espond
1: Reset the PBxiOoUd&dponding

Not ePAXIBBRNBAX BS e set at PHAea Bhisasmeh it
priority.

x+1| PAx B W
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Fi e| Name|l R/ W Description
158 Reserved
PBxOUF®t (H=0~1
Wr i-a rel y, reading these bits retur
X PAXx B W .
0: No operation omBxokhdtorr espond
1: Set the EeBxO&EPONtHDNG
10.7.22GP| OCBat a Bi Re il #taer B(RGPI| OB _
Of fset address: 0x24
Reset value: 0x0000 0O0O0O
Fi e| Name| R/ W Description
313 Reserved
PBX OUR®set P2x=0-~1
“ PAxBHR W Wr i-arel vy, read.lng these bits retur
0: No operation omBxokhtorr espond
1: Reset t he PBxrOU8Pponding
10.723GP1 OB Lock Register (GPI OB_LOCK)
Of fadtdress: 0x28
Reset value: 0x0000 0O0O0O
Fie Name | R/ V Description
GPI O Lock Register
31 - KEY R/\/Writing OxA5A5.5A5A to this regis
Af ter configuring the GPI O regist
prohibits writing to other GPI O r

10.7.24GPIBMul t i pl ex
Of f set addr ess:
Reset v ab 0ed:0 00 x

SeDeGPB AESGERRe T
O0x2C
00

Field Name R/W

Description

31

Reserved

000
001
010
011
100
101
110
11r

AFO
AF1
AF2
AF3
AF4
AF5
AF6
AF7

30:28 PB7AFSEL | R/IW

multiplex select

27

Reserved

000 AFO
001' AF1
010 AF2

26:24 PB6AFSEL | R/W

multiplex select
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Field

Name

R/W

Description

o1r
100
101
110
111

AF3
AF4
AF5
AF6
AF7

23

Reserved

22:20

PB5AFSEL

R/W

multiplex select

000
001
010
011
100
101
110
111

AFO
AF1
AF2
AF3
AF4
AF5
AF6
AF7

19

Reserved

18:16

PB4AFSEL

R/IW

multiplex select

000
001
010
011
100
101
110
1171

AFO
AF1
AF2
AF3
AF4
AF5
AF6
AF7

15

Reserved

14:12

PB3AFSEL

R/IW

multiplex select

000
001
010
011
100
101
110
11r

AFO
AF1
AF2
AF3
AF4
AF5
AF6
AF7

11

Reserved

10:8

PB2AFSEL

R/W

multiplex select

000
001
010
011
100
101
110
11r

AFO
AF1
AF2
AF3
AF4
AF5
AF6
AF7
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Field

Name

R/W

Description

Reserved

6:4

PB1AFSEL

R/W

multiplex select
000" AFO
001 AF1
010 AF2
011 AF3
100 AF4
101 AF5
110 AF6
111" AF7

Reserved

2:0

PBOAFSEL

R/W

multiplex select
000 AFO
001" AF1
010 AF2
011 AF3
100 AF4
101 AF5
110 AF6
111 AF7

10.7.25GPIBMul t i pl ex

Of f set
Reset

ad@Or ess: 0 x
vab®O:000x 00

Selle GPB AEGER)Re r

Field

Name

R/W

Description

31:19

Reserved

18:16

PB12AFSEL

R/IW

multiplex select
000 AFO
001 AF1
010 AF2
011 AF3
1000 AF4
101 AF5
110 AF6
111 AF7

15

Reserved

14:12

PB11AFSEL

R/W

multiplex select
000 AFO
001 AF1
010 AF2
011 AF3
100 AF4
101 AF5
110 AF6
111 AF7
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Field Name R/W

Description

11

Reserved

10:8 PB10AFSEL | R/IW

multiplex select

000
001
010
011
100
101
110
111

AFO
AF1
AF2
AF3
AF4
AF5
AF6
AF7

Reserved

6:4 PBY9AFSEL | R/W

multiplex select

000
001
010
011
100
101
110
111

AFO
AF1
AF2
AF3
AF4
AF5
AF6
AF7

Reserved

2:0 PBBAFSEL | R/W

multiplex select

000
001
010
011
100
1or
110
11r

AFO
AF1
AF2
AF3
AF4
AF5
AF6
AF7
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11  Advanced Timer (ATIMER)

111 I ntroducti on

The advanced ti mer ATI MER takes the time bas

functions of output comparebiandabraekoad i npu
counter. Compared with ot hseurpptoirmesr s, the adv
compl ementary output, repeat count and progr
function, and is more suitable for motor con

11.2 Mai n characteristics

(1) Timebase unit

Count ebri:t 1cboun-tpr, edooomnhtand central align
count

Prescaidbttrpragrammabl e prescal er

Repeat coliint erepd&t counter

Autoreload function

B

5
5

5

(2) Clock source selection

., I nternal cl ock
., External trigger
., I nternal trigger

(3) Counting function

(4) Output compare function

(5) PWM output mode

(6) Forced output mode

(7) Independent output mode

(8) Single-pulse mode

(9) Complementary output and dead zone insertion
(10) Timing function

(11) Braking function

(12) Master/Slave mode controller of timer
Ti mers can be synchronized and cascaded
Support multiple slave modes and synchro

(13) Interrupt output request events
Update event (counter overrun/underrun,
Trigger event (counter start, stop, inte
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Comparison events
Braking signal i nput event

5

(14) Supports ETR input (external trigger input) function, which can be used
as external clock or cycle-by-cycle current management

11.3 Structure block diagram

FigadSete ructure Bl ock Diagram

Clock failure event

Comparator output

ATMR_BKM# Polarity select H Filter }7—

Y
OC3NREF 0C3
ATMR_CC3+ “| output ATMR_Ch
ATMR_CC3C|0C3R = control | OC ATMR_C
OC2NREF Y —ocay b ool
ATMR_CC2+ Output -
ATMR_CC2C|OC2R = control | OC ATMR_C
W |
ocinrek ,—'—oct ATMR_CH
ATMR_CC1+ Output -
ATMR_CC1C|OCI1R = control | OC ATMR_C
W OCONREE N ¥ —pco ATMR CH
ATMR_CCO+ Output -

ATMR_CCOC oco control | 0€qly Atwr ¢

:

Repeat
counter
A

Auto reload CNT
register [ — Counter
CK_CNT
ITRI
Edge ETRF Tri CK_PSC PSC
ETR ; TRGI rigger » A
ATMR_ETR ]~ & detection |-=T<% f:l'ggr“t ———————>ontroller Pre- divider
pre-divider
ETRF, Slave mode—— TRSQher timers /ADC
controller TRG
4QJOther timers /ADC
TRGQ .
Internal clock ~ CK_INT ther timers /ADC
114 Functional description

1141 Cl ock source selection

The advanced timer. has 3 c¢clock sources
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Il nternal cl ock

It ATMRCLK REC@Emnamely the driving clock of thi
mode controller is disabl ed, the c¢clock sourc
by the internal ¢l ock CK_I NT.

External cl ock mode

After polaritwnwcyeldéewtisomn famelgdiée |l tering, the

trigger interface (ETR) is connected to the

i nput selector to control the work of the co
I nternal trigger input

The timer is set to wort&acknselrmree mopdeheaodt

of other timers. At this time, the clock sou

synchronization or cascading between timers

ti mer can reset, start, stop or provide cloc

11.4.2

Ti mebase uni-t

The timebase unit in the advanced timer cont
Counter register (CNT) 16 bits

Autorel oad register (AUTORLD) 16 bits
Prescaler (PSC) 16 bits

., Repetition count register (REPCNT) 8 bit

Counter CNT

There are mbde® ftounthe counter in the advan:
Counp mode
Cou-dbwn mode
Centr al alignment mode

Couqwutp mode

WWWw.

Set t o tulpe moadwentby configuring CNTDIR bit of
(ATMR_TR.

When the countiprmbodejnt beuaomnftream wid;l | e wvceoruyn t
time a pulse is generated, the counter wil/

t he coAMMRCNT() is equal to the value of the a
(ATMRAUTORLD), the counter wil!/l sstmrt to coun

overrun evgeemte rvaitleld, beand t he value of the aut
(ATMRAUTORLD) is written in advance.

If a repeat counter is used, an update event will be generated when the number
of count-up repetitions reaches the number in the repeat counter register plus
one time (ATMR_REPCNT+1). Otherwise, an update event will be generated
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every time the counter overruns. At this time, the repeat count shadow register,
the auto reload shadow register and the prescaler buffer will be updated. The
update event can be disabled by configuring UDISEN bit of control register

ATMR_CRL.

The fi

factor i s

Fi g@eled mi ng

CK_PSCM

gur e

1

bel
or

ow i
2.

S

Di a g rugpm Mofd eC omhretn

Di

Vision

CNT_EN—‘

PSC=1
CK CNT——

Counter register

Counter overrun

Update event

PSC=2
CK_CNT

L] |

|

Counter register

\/ \/
0024 /)(\ 0025 |

/ \ / \/
) 0026 )
\ [\ /

\ / \ //
\ \/ \/
0001 |\ 0002 /\ 0003 A
\ / / \

\ / /\

Counter overrun

Update event

Couquto wn

Set t o
(AT MR_TR.

mo d e

tdtoev nc anwordte

Wh e n
v al

t he

by

countdewni

mo d e,

cotunwi

ue

of

configuring

CNTDI

ti

Factor

R bit

t-op moohenwhdnaghemdofi sd

(0]

start
me

to

cou

a

t heounter

count

wi || be

wi ||

gener ated,

thATHMRAUTORILDAad dvery
decr ease
agAT MRAUD@GRIK D) ,

1 and

by

and ATMRAUWI QRL Do)f

when it
meandiobwhe ovarcomntvent

pul se i
becc

itsh ewrai utttoe

n

advance.

If a repeat counter is used, an update event will be generated when the number
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of count-down repetitions reaches the number in the repeat counter register
plus one time (ATMR_REPCNT+1). Otherwise, an update event will be
generated every time the counter underruns. At this time, the repeat count
shadow register, the auto reload shadow register and the prescaler buffer will
be updated. The update event can be disabled by configuring the UDISEN bit of
the ATMR_CRL1 register.

The figure
factor is

Fi g2@led mi ng

bel owawm soft-tceoutnitmbdg Wwhaegrthe divi
1 or 2.
Di agrdaomvno fMoQoeu mthen Di vision Factor

CNT_EN—‘

CKCNT————|

PSC=1

'
1

Counter register 06| 05 A

Counter overrun

L

| 25 | 24 |

Update event

PSC=2
CK_CNF

L] L]

/ \ / \ \ /

Counter register 0002 :Xi 0001 /\/x/\ 0000 /\X\ 0026 /& 0025 { 0024 // 0023 /}(\

Counter overrun

Update event

Central alignment mode
Set to the central ali gMa&ht bmbdef bgoaoabdnbi gu
(ATMR_TR.
When the counter is in center alignment mode
the value OoOATHKRAUTORLD)Mad t(hen counts down to
value of thATKHBRAUTORLDad nfehpg eaht ;wiild counting
when the counter talua CceouO(AEBTORLBPrrun event
generated; in counting down, when the counte
event wild.l be generated.
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PSC=1

Counter register

Counter overrun

Counter overrun

The figure below i s 't hael itgnmenngt dnioadger aanh eonf tchee
di vision factor is 1 or 2.

Figadléd mi ng Diagram of Centr al alignment Mode wl

UL

Voo
03 | o2 01|
AN ‘\

UL
R

Counter
underflow

Update event T T
L T T
CK_CNT

\ / \ / \ \ \ / \ /

\/ / \ \/ \ / /
Counter 0003 f 0002 0001 | 0000 ) 0001 \/ 0002 ><\ 0003
register /\ [\ /\ [\ \ /\ /\

\

Update event

Repeat counter REPCNT

There is no repeat count e URBPRGNT tiimMmetrhe wha <

means that when an overrun event or underrun
basi c/ ganmeroasle ti mer, an update event wil/ be
the advanced ti mer, because of the existence
overmemhkuwun event occurs to the advanced tim
generated only when the value of the repeat

For exampl e, if the advanced timer needs to

overrun/underrun event oactc urosu,nttelre svhaolud ed dofe
0.

I f the repeat counter -Gpnmoden evemwgedi ma t h
counter counts up to AUTORLD, an overrun eve
value of the repeat counter willbaecrease by
generated when the value of the repeat count
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That is, when N+1 (N is the value of repeat
occur, an update event will be generated.

Fi gabléd mi ng Di agruagpm Mofd eCowhretn Se+2 i ng REPCN

CKCNT

Counter
overrun

Update
event

] H_ﬁ e e

S

Prescal er PSC

The prescaler is 16 bits and programmabl e, a
frequency of the counter to anpaxTMRBRPIE@ within
register), and after frequeéerecy odindiesi @MNT ttloe
count . The prescal er has a buffer, which can
1143 OQut put compar e
There are eight modes of output compare: fre
mat ching, channel x is invalid ievali ahen ma
forced to vali &moRWM1 whnad hPWMe configured by
i ATMRCCMx register and can control the wavef (
compare mode.
OQut put compare application

I n the output compapcel aroidtey,, tfhree gpwesncy oaand t i
pul se generated by the ti mer can be controll
When the value of the counter i s equal to th
the channel out put can be set as high level,
the OCXHXMOOIIMRCCMX register and the CCxPOL bit
pol aATIMRCCEN regi ster.

When CCxI| FLG iSrRregesA€EMRIi s 1, an interrupt o
t he ATHRegi ster is 1.
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1144 PWM

PWM mode i

The
CCx

pul se
, and t

PWM outoput
PWMmode 2

out put

s pul se

mo d e

wi dth of th

he cycl

e i s

Si gnadxtteranalc amu tbpeu ta dg fu stt hee
e signal is determined

determined by

mode contains PWM mode 1

are di wipde dedoownntoca mtailait gn ment

counting; in PWM mode 1, i f the value
of the compare register CCx, the output
invalid.
Set thei agmamgid PWM mode 1 when CCx=5,
Figaele mi ng Diagram-wuf NMWWVE Count
AUTORLD H H H H H
c’
OCXREF 4"—/
Fig@iwTeé mi ng Di agram-bdwrP WWddeount
AUTORLD 77 —Ij
c’
OCXREF — — — ‘

WwWw. gee
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Figaeled mi ng

Di agram

of PWM1

Centr al

AUTORLD~——

CQk

°ho Tl

cho

K

al

gnm

OCXREF—— —
In PWM mode 2, if the value of the counter C
regi ster CCx, the output Il evel wildl be i nval
Set the timing diagram of PWM mode 2 when CC»
Figaeld mi ng Diagram-wof MNWWMVME2 Count
| | | | |
AUTORLD- - - - -~ e e T b - s e LR R e Lo
CQ e I D i I N I .
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
OCxXREF , , | ! ,
| | | | |
| | | | |
| | | | |
Fi g@80féd mi ng Diagram-bdwrP WW®Rdeount
AUTORLD
ce --
OCXREF
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Pagé&ls8



Fiug®21ITi mi ng Diagram of PWM2 Central al i gnm

OCxREF

1145

Si neglud se mode

The spngte mode is a special case of timer c
special case of PWM output mode.

Set SPMENTHMRtTCRBfegister, angustsleemobdiehe A§it rgl

the counter is started, a certain number of
update event occurs. When an update event oc
counting, and tNMewaubfegmeoutpWt will no | on
After a certain controllable delay, a pul se

generatedpulnssimgde t hrough the program. The
by the ATaMRGCxo fr egi st edup imuotdieeh ed ecloauyntt i me i s
CCx and the pul seC&€xdt hni sowdTOoORUODE, the del a
time i s ALACKORWMBE the pulse width is CCx.

Fi g@8&léd mi ng Di agrpaud soef Mo dneg | e

AUTORLD———-—l—
CCx ———1————"
|
|
|
|
|
|
FtPUI.sE%: t DELAY
OCxXREF
OCx
1146 | mpact of etrhenr egiitptut waveform
The following registers wild.l affect the | eve
details, please refer to "Register Functiona
www. geehy. com Pag&l9



(1) CCxEN and CCxNEN bits in ATMR_CCEN register
CCxNEN=0 and CCxEN=dO:s albhl ee do u(topuuttp uits di s a

inval i d)
, CCxNEN=1 and CCxEN=1: The output is enab
nor mal out put)

(2) MOEN bitin ATMR_BDT register
MOEN=0: |l dl e mode
MOEN=1: Run mode

B

(3) OCxOIS and OCxNOIS bits in ATMR_CR?2 register
OCx Ol S=0 and OCxNO( HM6BEN=Whenthdl eutput I

B

after the dead zone is 0
, OCx0Ol S=1 and OCxNOI S=1: When idle (MOENE=
after the dead zone is 1

(4) RMOS bitin ATMR_BDT register

Application environment of RMOS: I n corr
channel and dtei feMOENwrM )mo t he ti mer i s not
(CCxEN=0, CCxNEN=0) or is working (CCxEN

5

(5) IMOS bitin ATMR_BDT register

Application environment of | MOS: I'n idle
compl ementary channel and tiwoerk i(nN\gOEN=0)
(CCxEN=0, CCxNEN=0) or is working (CCxEN

5

(6) CCxPOL and CCxNPOL bits of ATMR_CCEN register
CCxPOL=0 and CCxNPOL=0: Output polarity,
CCxPOL=1 and CCxNPOL=1: Output polarity,

5

The foll owinhhbgefreggretérsssructur al rel ations
out put waveform

www. geehy. com Pag&20



Fig8fReegi ster Structur al Rel ationship Affect]i

CCXEN/CCXNEN=1 Normal output
RMOS= )
CCXEN/CCXNEN=0 Off state/Invalid state (off state);
output level is controlled by polarity;
MOEN=1 output invalid level
Run mode <
CCXEN/CCxNEN=1 Normal output
RMOS:%
CCXEN/CCXNEN=0 Output disable; output 0
Output disable; first output the invalid
IMOS1 CCXEN/CCxXNEN=1 level in the dead zone (affected by the
polarity), and after it is received by
dead zone, output the idle level OIS
MOEN=0
- Idle mode

¢ CCXEN/CCXNEN=0

Output disable; first output 0 in the dead
CCXEN/CCXNEN=1 zone, and after it is received by dead zone,
output the idle level OSI

IMOS0

CCXEN/CCXNEN=0

1147 Braking function

The signal sour ce oefvebnrta kainndg eixst ecrlnoaclk ifnapuultt i
The input filtering function is configured t

Besides, theABMKBEINI brieegiisnt er can enabl e the L
and the BRKPOL bit can configure the polarit

When akibmg event occurs, the output pul se sic
according to the state of the relevant contr

Fi g@¥Ber aki ng Event Timing Diagram

Brake

OCXREF

OCXx
C&POL=0,0Cx0IS=0

OCx
C&POL=0,0Cx0IS=1

OCx
C&POL=1,0Cx0IS=0

OCx
CG&POL=1,0Cx0IS=1
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1148 Compl ement ary out putnsaend idenad zone
Compl ementary output is particular output of
ti mer has three groups of compl ementary outop
time is used to generate complementary outpu
way complkgmengaal s of channels will not be v
the dead time according to the output device
characteristics.O0Do®bi gudT MBBRBTH er eDgliSst er can
control the duration of the dead ti me.

Fi gudr5Seompl ement ary Output with Dead Zone |

AUTORLE

T T T T

OCxREF e

OCx ﬁ 47 '7 <—"7
Delaytime Delaytime Delaytime Delaytime

OCxN Delaytime Delaytime Delaytime Delaytime

Fi g88compl ementary Output with Doubl e Dead Z
[
OCXREF ‘ |
| I I |
[
ocx > — >
| DTS1 | DTSO | DTS1 : DTSO
| | |
[
oCxN ] ] — ]
| DTso | DTsL | DTSO | Drst
1149 Forced output mode
I'n the fomeceéed, ouheucompari son result is igno.
corresponding | evel is directly output accor
CCxSEL=®OMREGEMX register, set CCx channe
OCx MOD=100/ATMRCEDNBIRegi ster, set to force
signal to invalid/valid
ATMR_OCRx also controls the output. For
corresponding register description

I n this mode, the corresponding interrupt wi

www. geehy. com
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11410l ndependent output mode

By €oguring the NOMCxBMROfl ATtMRex _channel out g
be selected as the independent output mode.

value corresponding to CHxN adopts the confi
The count compari siomg vtadt uEHx ostielslpoadlopts t hi
value of ATMRx_CCx.

11.4.11S1 ave mode

ATMRI mer can synchronize external trigger
., Reset mode
, Gated mode
Trigger mode

B

SMFSEL ATMR _ i?™CRgi ster can be set to select t

SMFSEL=100 set tShW SrEds€lt0 Imesckd, t he gated mode
SMFSEL=110 set the trigger mode.

In the reset mode, when a trigger input even
will be initialized, and the rising edge of

reinitialiaedtbenenoaneea signal to update th
I the gated mode, the enable of the counter
selected input end. When the trigger input i
be enabled. Once the tre gcgoeurntienrpuai |ble csotnoeps (Ik
be reset). The start and stop of the counter
I n the trigger mode, the enable of the count
selected input, the counter wil/l be enabl ed

(but be reset), and only the start of the co

11.412Ti mer i nterconnection

EacAiT MBRBan be connected to each other to reali
cascading between timers GITM&nNATMRt drtcarmsnect
required tonecbonmeguia master mode and the ot
mode.

When the ti mer i's in master mod e, it can res
source for the counter of the sl ave mode tim

When the timers are interconnected:
A timer can be usedf asthée pegssthée
Start the other register by the enabl e s
Start the other register by the update e
Select the other register by the enabl e
Two timers can be synchronized by an ext
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114131 nt errupt request
The ti mer can generate an interrupt when an

Update event (counter overrun/underrun,

B

, Trigger event (counter start, stop, inte
, Capture/ Compare event
, Braking signal i nput event

11.414Debugging mode

ATMR can be configured in debug mode to choo
working. |t depends on the control of the sy
11.415Cl ear OCXxREF signal when an external ev
This function is used for output compare and
In one channel, the high | evel of ETRF input
OCXxREF to |l ow | evel, and the OCxCEN bit in c¢

ATMRCCMx is set to 1, and OCxREF signal wi ||
update event occurs.

SeATMRo PWMe modli sabl e the external trigger pr
external trigger mode 2; when ETRF input is
out put OCXxREF signal is shown in the figure

Fi g8MeCxREF Ti ming Diagram

|
|
|
|
|
|
|
|
ETRF :
|
|

OCxREF

(OCxCER

L [ L

SeATMRo PWM mode, disable the external trigg:¢
external trigger mode 2; when ETRF input 1is
out put OCXREF signal is shown in the figure
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Fi g88xCx REF

Ti mianng Di ag

ETRF

ocxRee_| [
OCXCEN !
11.416Ti mer internal trigger connecti on
Tab3@&i mer Internal Trigger Connection
Sl ave timer I TRO
ATMR GTMR
GTMR ATMR
115 Regi ster address mapping
I'n the following tadbva@anceadltirmgi saiee smapped el
addressable (addressing) space.
Tab3 ATl MER Regi ster Address Mapping
Regi ster nasg Description Oof f set a
ATMR_TR Control register 0x00
ATMR_ZR Control register 0x04
ATMR_SMCR Sl ave mode control 0x08
ATMR ER Int errupt enable r 0Ox0C
ATMRER Status register 0x10
ATMRCEG Control event gener | O0x14
ATMRCCM1 Compare mode regi s 0x18
ATMRCCM2 Compare mode regi s O0x1cC
ATMRCCEN Compare enabl e r eg¢ 0x20
ATMRCNT Counter register 0x24
ATMRPSC Prescale registe 0x28
ATMRAUTORLD Aut o reload regi ¢ 0x2C
ATMRREPCNT Repeat count regi 0x30
ATMRCO Channedomm@Pare regi st 0x 34
www. geehy. com Page&25



Regi ster ng Description Of f set 4
ATMREC1 Channedmpgare regi st 0x 38
ATMRC?2 Channedm@are regi st 0x3C
ATMRC3 Channedm@Bare regi st 0x40
ATMRBDT Braking and dead zo O0x 44
ATMROCR Out put control re( 0x 48
ATMROCR Out put control re( 0x4C
ATMR_TRGOCR TRGO control regi 0x50
ATMR_BREAK Break filter reg 0x54
ATMROCx ACR Lower c@eomgaster contr 0x58
ATMR_CCOC Channled¢ws®ampare regi 0x5C
ATMR_CC1C Channledéwdampare regi 0x60
ATMR_CC2C Channledéweampare regi O0x64
ATMR _ZC ChanBledweampare regi 0x68
116 Regi ster functional description

1161 Contr ol ragMRt ER 1 (
Of f set addr ess: 0Ox00
Reset val WeD:000x 0000

Fi el Name|R/ \ Description

313 Reserved

BRK source select
00®rk _in
00xompO _in
Ol.@ompl _in
OlLromp2_in

12: BCS |[RI'VM10:@gomp3 _in
Ot hebrrsk:_i n
Note: The input source of the com
default value of 't heoncoinspaarlastoo rl ouw
t hber ake input, the output of the (g

advance.

Clock Division

For the configuration of dead zon
cl ock, and the dead ti me and t hteed
by this bit.

00 prslék_1 nT

01:pprsl? tck 1 nNT

10 o7 tek_ 1 NT

9: § CLKDI| R/ YV

11: Reser ved
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Fi el Name|R/ Description
ATMR_AUTORLD r @il otaedr PAwtlmad Enab
When the buffer is disabl ed, mod i
program wi || i mmedi at ¢ehy Vahdessol
7 ARPEPR/Vcounter; When t he buffer.|§ engbl
program wi || |l ead to modification
next wupdate event.
0: Di sabl e
1: Enabl e
Center Al iSenleedc tMo d e
I'n the central alignment mode, th
alternately; ot her wi se, it owi |l o]
alignment modes affect the timing
interrupt flag bit whemhteheutoumnt
(CNTEN=0), select the center alig
6: 3CAMSER/ WOO: ®Bddegned mode
01: Center alignment mode 1 (the
out put channel is set to 1 when c
10: Center alignmentpmodei Bt &t haep
out put channel is set to 1 when ¢
11: Center alignment mode 3 (the
out put channel is set to 1 when c
Counter Direction
This bi-anliy whkeant ehei sooonfigured
4 CNTDI| R |[mode.
0: Count up
1: Count down
Single Pulse Mode Enabl e
When an update event i s generated
be changed; in this mode, the GWNT
3 SPMENR/ \be stopped, and the subsequent ou
be changed.
0: Di sabl e
1: Enabl e
Update Request Source Select
| f interrupt or DMA is enabl ed, t
interrupt or DMA updaestre®Puéser el
selected by this bit.
2 URSSER/VO: The counter overruns or underr
SeWEG bit
Update generated by slave mode <co
1: The counter overruns or wunderr
Update Disabl e
Update event can cause AUTORLD, P
of update setting.
0: Enabl e update event (UEV)
1 UDI SHER/ YV .
An update event can occur in any
The counter overruns/underruns;
SetUEG bit ;
Update generated byl lsémave mode <co
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Fi el Name|R/ Description

1: Di sable update event

Counter Enabl e
0: Di sabl e
1: Enabl e

When the timer is configured as e
to write 1 to the bit by software
as the triggemanmwdeéte 1 by hardwa

0 CNTENR/

116.2 Contr ol ragMRtEZR 2 (
Of fset address: 0x04
Reset val WeD:000x0000
Fie Na me R/ W Description

3116 Reserved

Confi gBN eouwWCput idle state. Ref g
Refer t oNOtUIB®sOEC0 on

Conf i@@I et put i dl e OCtdtSe .biRef er
Refer to the OCO0OOIS position

Conf i@QQ@® eout put i dl eOCHDOCAtSe .biRef ¢
Ref er t oNOtl Ise pOGO t i on

Conf i@Q@d et put i dl e OCi@dtSe .biRef er
Refer to the OCO0OOIS position

Conf i@QN eout put i dl eOCDtOCAtSe .biRef €
Ref er t oNOtlIse p@OGO t i on

Conf i@Qbbet put i dl e OCtdtSe .biRef er
Ref er G0 QlhSe positi on

OCOl Output I dle State Configure

Only the |l evel st atOClad teaefrf & dteed
MOEN=0 OLCd i s realized.

9 ocolol § R/ WoOCOHI=0
10C0=1

Note: When LORKKRESDMirteginst er i 3
or 3, tthasndi be modified.

15 | OGBNOI § R/ W

14 oC®I S| R/ W

13 | OCROI § R/ W

12 OCPI S| R/ W

11 OCNOI § R/ W

10 OCODI S| R/ W

OCMOut put I del State Configure

Only the |l evel st atOLClad teaefrf & dteed
MOEN=0 OLCd i s realized.

8 OCOIl S| R/ W0OC8O0
10Cée1l

Note: When LOERKRRESDMirteginst er i g
or th, s bit cannot be modi fied.

Select the signal for TRGOO in
The signals of timers working i
TRGO to affect the work of ti me
7:4 MMSEL RW [t he master tsipmern,fiand mphet is r
configuration of slave mode tim
0000O0: Reset ; the reset signal o)
TRGO
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Fi e Na me R/ W Description

0001: Enabl e; the counter enabl
used fold TRGO

0010: Update; the wuwpthatde evmat

TRGO

0011: Compare pulses; when the
captures/ comparedl Buw@=xl)s,sfalguwl 9
out put flor TRGO

0100: CompagoOoeEeem&des used td tri
0101: CompgOERMEddE S ugpedr tORGO I
0110: Comp2O0€ERmBEdEs used tm® tri
0111: CompgOERMEdEes used t® tri

1000: ONRGOhot genebwitledd b(eT RGO er
according to MMSZE and MMSPE)

1001 Compard MWEREF i s tusagdetbo TRG

1010CREF rising and fallibhg edgg¢
101@@B REF rising and fallihg edg
1100CREF rising@CMRg&E isnchg edge
TRGO

110QCREF fall i n@@B REFea lalnidng edge
TRGO

1110CREF rising@Cemg& adnd ng edge
TRGO

111Q@CREF f al l i n@C 8REJGFei sainndg e dge
TRGO

TRGOSi gnal is Generated when t hg

Aut orel oad Register

The generated TRGOthe oaugtenmli
alignment mode and is only sele
0: TRGO not generated when the ¢
register

1: TRGOO is generated when the
register

3 MMS P E| R/W

Comp&oentr ol Update Sel ect

Wor ks only when the capture/ com
2 CCUSE|l R/IWM(CCPEN=1), and it works only fo

0: I't can only be updated by se
1: I't can be updated by setting

When the counter Osdtgurars itso gl,ne
gener ated

TRGO is only valid wheal itchree cc onq
only when MMSEL (selected when
1: TRGO generated when the count
OTRGOIi s not generated when the (¢

1 MMSZE| R/ W

Compare Preloaded Enabl e

This bit affects the change of
values. When preloading is disa
i mmedi ately affect the timer se
only updated after COMG is set,
timer; this bit only womekhs$ aoy o
0: Di sabl e

1: Enabl e

0 CCPEN| R/ W
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1163 Sl ave mode conATMR_SM@Rster (
Of fset address: 0x08
Reset val WeD:000x0000
Fiell Name| R/ W Description
3116 Reserved
External Trigger Polarity Confi
This bit decieaxtse rwhelt hterri g-dheew eE T
15 ETPOL R/V\O: T.he-external.tr-igggrtEﬁﬁl,ian(
or rising edge is valid
1: The external ¢timivegeri nBTR aind
falling edge is valid
14 Reserved
External Trigger Prescaler Confi
The ETR (external trigger input
frequency division. The signal f{
ATMBRLK frequency; when ETR frequ
13: 1 ETPCF| Rw |frequency must gohe frreedquuceendc yt hd iowi
00: Di sable the prescaler
01: ETR signal 2 frequency divi
10: ETR signal 4 frequency divi
11: ETR signal 8 frequency divi g
External Trigger Filter Configurt
0000: Di sabl e fpird ter, sampl ed by
0001: DIV=1, N=2
0010: DIV=1, N=4
0011: DIV=1l, N=8
0100: DIV=2, N=6
0101: DI V=2, N=8
0110: DIV=4, N=6
0111: DI V=4, N=38
11: § ETFCF| R/ W1000: DI V=8, N=6
1001: DI V=8, N=38
1010: DIV=16, N=5
1011: DI V=16, N=6
1100: DIV=16, N=8
110DIV=32, N=5
1110: DI V=32, N=6
1111: DI V=32, N=8
Sampling frequency=timer clock f
and a jump is generated by ever )
Master/ slave Mode Enabl e
7 MSMEN R/ WO0: I nvalid
1: Enable the master/ sl ave mode
6:5 Reserved
Trigger I nput Signal Select
4 TRGSE| R/ Wi n order to avoid generating f al
value of this bit, it mu st be ¢
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Fi el Name | R/ W

Description

0: I nternal trigger | TRO
1: External trigger input (ETRF
3 Reserved

Sl ave Mode Function Select

000: Di sable the slave mode, th
timer to affect the WIMR_TE®RNTIEIMS
the prescaler is directly drive
100: Reset modece ttihmerslrassetmd t h
receiving the rising edge signal

upd

2: 0| SMFSE| R/ W101:

| ev
| ev
| ev
res

aft
Ot h

110:

ate the register.

Gated mode; when the sl ave
el signal, the counter willlg
el signal, the counter wild.l
el signal again, the timer w

et during the whole period.
Trigger mode, the sl ave mod
ereivéng the rising edge sign
erReserved

1164 I nterrupt

endADMEB BDRegi st er (

Of f set addr es s 0Ox0C

Reset val wea

:000x0000

Fie Name | R/ V

Description

Reserved

7 BRKI E R/ V|0: Di

Break I nterrupt Enabl e

1: Enabl e

sabl e

6 TRGI E R/ Vf0: Di

Trigger I nterrupt Enabl e

1: Enabl e

sabl e

COM |
5 COMI EfR/ VfO: Di

1: Enabl e

nterrupt Enabl e
sabl e

Compa&hennlent 8rrupt Enabl e
4 CCBENR/ V0O: Disable

1: Enabl e

Compa&hennlent r rupt Enabl e
3 CCRENR/ VO: Disable

1: Enabl e

Compa&hennlent drrupt Enabl e
2 CCLENR/ VO: Di sabl e

1: Enabl e

Compa&hennlent &rrupt Enabl e
1 CCDENR/ VO: Disable

1: Enabl e
0 UIEN|R/ VfUpdate I nterrupt Enabl e
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Fi e Name | R/ V Description

0: Di sabl e
1: Enabl e

1165 St atus rAlgMESRBer (
Of fset address: O0x10
Resea&al ue: 000x0000 0 O

Fie Name R/ W Description

31: Reserved
Break Event I nterrupt Gener at
0: No brake event occurs

7 BRKI FLIRC_W|1: Brake event occurs
When brake input is valid, t
brake impat ids this bit can
Trigger Event I nterrupt Gener
0: No trigger event interrupt

6 TRGI FLIRC_W|1: Trigger event interrupt od
When a trigger event i s gener
har dwarcd earded to O by softwa
COM Event I nterrupt Generate
0: No COM event occurs

5 COMI FLIRC_W|1: COM interrupt waits for r g
After COM event is generated,

and cleared to O by software.

Compa&heannlehnt 8rrupt FIl ag

4 CCBFLGRC_W
- Ref eATMRBRCCDFLG

Compahennlehnt rrupt FIl ag

3 CCRFLGRC_W
- Ref eATMRBRCCDFLG

Compa&hennlent drrupt FIl ag

2 CCLFLGRC_W
- Ref eATMRBRCCDFLG

Compa&hennlent &rrupt FIl ag

0: No matching occurs

1: The ABMRGNTofmat c hes AtTiMeC G0a
1 CCOFLGRC_W/ ywhen the content of ATMR_CCO
ATMR_AUTORLD, t he counter oved
counting mode, or the count er
mode, htlt.t hi s

Update Event I nterrupt Gener §
0: No epdateinterrupt occurs
1: Update event interrupt ocd
When the counter value is rel
0 Ul FLGIrRc wlevent will be generated. The
- cleared to O by software; upg¢
foll owubagi eams:

(YDl SEN MAMMR_TCRregi ster, and
the repeat counter overruns/
gener at ed;
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Fi e Na me R/ W Description
(2) URSSEWBIOS®AN ®TMMR_TRr egi st
configure AUMBEEGonegi ster to
updetveent , and the counter ne

soft war e;

(3) URSSEUBIOS®EWN dTMMR_TRr egi st ¢
update event wil/ be gener at ¢
by trigger event.
1166 Control event genAelrMRICIEG) regi ster
Of f set :a dOdxrleds s
Reset val WeD:000x0000

Fie Name | R/ Description

318 Reserved
Break Event Generate
0: Il nvalid

7 BEG w |1: Generate brake event
This bit is set to 1 by software
har dwar e.

Trigger Event Generate
Olnvalid

6 TEG W l1: Generate trigger event
This bit is set to 1 by software
har dwar e.

Compare Control Update Event Gene
0: I nvalid

5 comvme | w 1:.GenfaraFe compare update event
This bit is set to 1 bymaotfitcwalt g
har dwar e.

Note: COMG bit is wvalid only in ¢

4 ccga | w CompaOrheannE\VerBt. Ge_neratlon
Ref e€CCBE® description

3 ccec | w CompaOrheannE\Ver?t. Ge_neratlon
Ref e€CCBE® description

2 cceEG | w CompaCrheannE\Perlt. Ge.neratlon
Ref e€CCE® description
Compa&hennEvem®t Generati on
0: Il nvalid
1: Generate compare event
This bit is set to 1 by software
har dwar e.

1 CCBG| W || €hannies iOn output mode:
Whe@GCDFLG=QCOEN @GOBEN bits are set
corresponding interrupt and DMA r
I €hannied On input mode:

The value of the capATuUMRERCe@Gegnserrr
conf iClCDrFL G=1fCG@GMMEIN i@GBBAEN bits are
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Fie Name| R/ V Description
corresponding interrupt and DMA r
i€ECOFLG=1, it is rE€EGRCFe&=1o0o conf
Update Event Generate
0: Il nvalid
1: I nitialize the cohoamne eeveamtd gen
This bit is set to 1 by software,

0 VEG w Note: When an update event is gen
wi || be cleared to O, but the pre
couthawn mode, the oadnutke MRABRARL D
central al i gnmeunpt nmooddee, otrh ec ocuonutn t
0.

11.6.7 Comp aMceed e Re gIiASTtMRICCM1 ()

Of fset address: 0x18
Reset val WeD:000x0000

Fie Name | R/ V Description

3116 Reserved

15| OCCENR/ V|Out fCotmpar e dQlcammel Enabl e

14: |OCMOD|{ R/ Out put Compal eMoCheannel

11 | OCPENR/ VfOut put CompalBeufGheannEenlabl e

10: Reserved
Qut put CompaldCd e@hra nEnnealb | e

7 OCCEN R/ MOOCREF is unaffected by ETRF inpu
1: When high |l evel ofOCREREOI nput
OQut put CompaldMo d&h aOomeli gur e
000: Freeze The output OC&®mBFare ha
001: The output valwue is high whe
CNT mat ches tCHCx wdl capt ur ©/CRERp avr
be forced to be high
010: The output value is | ow when
counter matches the value ®fCR®EHe W
be forced to be | ow
011: Output r ewvdrnges Whteenn trhaet oval u
matches the value of the captur e/

6: 4 OCMOD| R/ |OCREF
100: The output is OO&FKEFRdt o obeel d
101: The output is OGREEdJdtDbDObbehh
110: PWM mode 1 (set to high when
val ue; ot her wi se, set to | ow)
111: PWM mode 2 (set to high when
val ue; ot her wi se, set to | ow)
Note: When the protection | evel i
out put, this bit cannot be mOEREF
|l evel changes when the comparison
compare mode changes fromefreeze

3 OCPENR/ VOut put CompalPe eCGhoaandn eEnabl e
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Fi e Name | R/ V Description
0: Di sable preloading AITMREGE egi s W
through the program and it will w
1: Enabl e preloading ATME&GGoeng i swtr
t hr ough otgheem and it will work aft
Note: When the protection | evel i
out put, this bit cannot be modi fi
uncertain, PWM mode capubeeumede o
(SPMEN=1) ; ot her wi se, the foll owin

2:Q Reserved

1168 CompaMede Regi sfAgMREZCM2)

Of fset address: O0x1C
Reset val WeD:000x0000

Fie Name| R/ W Description

3116 Reserved

15 | OCEBEN R/ WOut put Compa3Cl eGhranEnealb !l e

14: |OCBMOD| R/ WOut put Compa3Mo d&h aOomeli gur e

11 | OCPEN R/ WOut put Compa3BeufGheannkenlabl e

10: Reserved
Qut put Compa2Cd e@hra nEnnealb | e

7 OCZEN R/ WOOCREF is unaffected by ETRF inp
1: When high |l evel ofOCREREOI nput

6: 4 OCRIOD| R/ WOut put CompaZMo d&h aComeli gur e

3 OCPEN R/ WOut put Compa2Pe eGhoaandn eElnabl e

2:0 Reserved

1169 CompalEreabl e

RAJTMRCEEN]

Of fset address: 0x20
Reset @>x0 Q@O0 O
Fie Name | R/ W Description
314 Reserved
15 |ccanp R/V\Compare GiCampélement ary Output Po
Refer to CCEN_CCONPOL
14 | ccaNE R/V\Compare GiCampéle ment ary Out put En
Refer to CCEN_CCONEN
13 ccpoL R/V\CompaCrheann@lhtp'ﬂut Pol arity
Refer t «€C@OEN_
192 CCEN R/V\CompaCrheann@tht@ut Enabl e
Refer t «€CE@GEN_
11 CCB|POlR/V\CompaCrheann(éd)m|12Iementary Out put Po
Refer t€COECBN_
10 | CCREN| R/ WCompa&rheann@dm@Rl ementary Output En
www. geehy. com Pag&35



Fi e Name | R/ W Description

Refer t €COERN_

Compa&heann@ut ut Pol arity Configu
Refer t €COOEN_

9 CCPOL| R/ W

Compa&rheann@ut 2ut Enabl e
Refer t&€CEGGEN_

8 CCEN | R/ W

Compa&heann@d m@dl ementary Output Po
Refer t €COEGBN_

7 CCNPOL R/ W

Compa&rheanth@dmpl ementary Output En
Refer t €COERN_

6 CCNEN| R/ W

Compa&heann@ut dut Polarity Configu
Refer t €COOEN_

5 CCROL| R/ W

Compa&&heaenn@ut dut Enabl e
Refer t &€CE@GEN._

4 CCEN R/ W

Compa&heann€@dm@Pl ement ary Output Po
0O0OCO is active high
10CO is active | ow

3 CCOPOL R/ W

Note: When the protection | evel

Compa&heann€dm@Pl ement ary Output En
2 CCOEN| R/ WO: Di sabl e

1: Enabl e

Compa&heann@ut put Pol arity Configu
00OCO s active high

1 CCPOL| R/ W

10C0s active | ow
Note: When the protection | evel
Compa&heann@ut Put Enabl e

0 CCEN R/ WO: Di sabl e output

1: Enabl e output

11.6.10Count er TrAeTQMRLINGT) (
Of f set addr ess: Ox 24
Reset val WeD:000x 0000

Fie Name | R/ Description
31: Reserved
15: CNT R/ \fCounter Value

116.11Prescal e ATMRPSGEr (
Of fadtlr ess: O0x 28
Reset val WeD:000x 0000

Fi elNamgR/V Description

31: Reserved

Prescaler Value
Clock frequency offckc pANREC+ A)CK_CNT

15:| PSC|R/ YV
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11.6.12Aut 0o rel oadATMRAUTORL DY
Of fset address: 0x2C
Reset v@O0 QFeF.F FO x
Fie Name‘R/V‘ Description

31: Reserved

Aut o Rel oad Value
When the value of auto reload is

15:|AUTORL R/ V

116.13Repeat counATNMRRERGECNT) (
Of fset address: 0x30
Reset val WeD:000x0000

Fi el Name|R/ Description

318 Reserved

Repetition Counter Value
When the count value of the repea

7: REPCNR/ Mevent will be generated, and the
REPCNT wvalue; thewrnietw evna ltuoe tnheiwsl yr
when an update event occurs in ne

116.14Chann€b mpP aRegi SATeEMRCCD
Of fset address: O0x 34
Reset val WeD:000x 0000

Fi el Namg R/ \| Description

31: Reserved

Comp a&heannvé¢dl We

When t he «ohanpraaese cOonf i gured as outp
CCktontains the value currently | oa
Compare tG@bf¥athe capt urceh aanmdeilt EOmp
value CNT of the counter t@COgener a

15:] CCO|R/ VM\whenhe out put compareOQPPEND@GIf ors di
ATMRCCM1 register), the written val
comparison results;

I f the output compaCeP EpN=ellAFMRCC ML e

register), thefvreicttt €rhev alud e uwi Iclom
update event is generated.

11.6.15Chann€b mp aReegi SATEMRCC1}
Of f set addr ess: 0Ox 38
Reset val WeD:000x 0000

Fi e|NamgR/V Description

31: Reserved

Compa&heannv¢dl e
Ref eATMRCO

15:| CC1| R/ V

11.6.16Chann€b mp aRegi sATeMRCC??
Of fset address: 0x3C
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Reset val WeD:000x0000
Fi e|NamgqR/ Description

31: Reserved

Comp arheann¥é¢d | Re
Ref eATMRCO

15:| CC2| R/ V

116.17Chann€b mp aRegi sATeMRC C 3
Of fset address: 0x40
Reset val WeD:000x0000

Fi el|NamgqR/ Description

31: Reserved

Comp a&rheann¥édl Be
Ref eATNRCO

15:| CC3| R/ V

116.18Br ake and dead AToMRBDTegi st er (
Of fset addr ess: O0x 44
Reset val WeD:000x0000

Note: According A@EN,heBRIKR®L,s eBRKEN, | MOS, RI
and ODBSHits all -gaot det ed, t&nd it i s necessa
them when AArMRBDAgreagi ster for the first ti me
Fie Name | R/ V| Description
31: Reserved

Dead Time Setup

DT tise dead zone duration, and th
regi stledrs @SS fol |l ows:

DT H23:12=10 x x = > DT :DAF e EBrs
DTH23:]12=110x=>DT=2B4H@TSE2 IbTs
DTH23:]12=1110=>DT=28AH)BTSHES IbTs
DTH23:]12=1111=>DT=208 DD TSEL6IE

For exampl e przals2sbunnsizp(g8 Mth e dead t
foll ows:

I f the step time is 125ns, the d

I f the step time is 250nsl6utshe od
31750ns;

I f the sttep theedéadlti meesc ams ;b8

23: DTS$ R/ V

I f the steep theedéad?2ti meesc awesh @

Note: Once LOCK |l evel (LOCKCFG b
1, 2 or 3, t hemmed i fiitesd.cannot be

PWM Main Output Enabl e

0: Di sable the output of OCx and
1: When CCxEN and QOMRERKREDI regost
15 MOE N R/Vset, enabl e OCx and OCxN out put
When the brake ichpatredstwvalbi 8y h
asynchronousl y.

Note: Setting 1 by software or s
AOEN bi ATMRBDheregi ster.
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Fi e Name | R/ V Description
Aut omatic Output Enabl e
0: MOEN can only be set to 1 by
14 AOEN [R/ V1: MOEN can bseofstewarteo olr boye aut on
next wupdate event (braking input
Note: When the protection | evel
Brake Polarity Configure
0O: The brake input BRK is valid
13| BRKPO|R/ V1: ®haeke input BRK is valid at h
Note: When the protection | evel
to this bit requires an APB <c¢l oc
Break Function Enabl e
12 BRKENR/VO: Dirsable
1: Enabl e
Not e: When t he sprlgt e@cditiisorbilte welnn
Run Modset aGfef Confi gure
Run mode means MOEN=LCxEN#B8abt ki m
describes the impact of differen
11 RMOS |R/ \fwaveform when MOEN=thande€ from
0: sBbl e OCx/ OCxN output
1: OCx/ OCxN first outptus invali
affected by the polarity configu
Il dl e Mosdat@f fConfigur e
Il dl e mode means MOENEOEHNO;i stahbil se b
describes the impact of differen
waveform when MOEN=06hande€ from
10 I MOS | R/ V .
0: Di sabl e OCx/ OCxN output
1: I f CCxEN=1, the invalid | evel
specific | eewcetledvadyuet hes pdlifar ity
l evel is output after the dead t
Lock Write Protection Mode Confi
00: No Lock write protection; it
01: Lock write protection | evel
ltneocat be written to DTS, BRKEN,
ATMRBDT, and OCxOIl S anAl MRCXNRDIleg il
10: Lock write protection | evel
9:- 9 LOCKCHR/ V!t cannot be written to all bits
OCXNPOL ATMRCOGEN register, and RM
ATMRBDT register.
11: Lock write protection | evel
I't cannot be written to all bits
OCREN DbIATMREGEMX register.
Not e: Af ter system reset, the | o
once.
Dead Time Setup
DT is the dead zone durati on, an
7:0 DTS R/ V|regi stOdrs @SS f ol | ows :

DTS 7:5] =0xx=>DhsRESF7: 0] 1T
DTO 7: 5] =10x=>DT=(d6d®RTSIE5: 0] )T T
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Fi e Name | R/ V Description
DTO 7:5] =110=>DT=(a32@8NsNs4: 0] )1 T
DTS 7:5] =111=>DT=(da3,2c@DIT6SBFH: 0] )T T
For exampl e przals2sbunnsi n(g8 MHZ) , t hkesd
foll ows:
I f the step time is 125ns, the d
I f the step time is 250ns, the d
31750ns,;
I f the stecep theedéadlti meesc & ws ;68
I f the s2ep theedéad ti meesc ameshhe
Note: Once LOCK | evAeIIMRBDDCKERBGs b
1, 2 or 3, these bits cannot be
11.6.190ut put contr ATMRe@GR st er 1 (

Of f set
Reset \Y;

addr es s O0x 48
al WeD:000x0000

Fiel Name R/ V Description
31: Reserved
Out put Control Buffering is En
0: The modification of output
8 BUFEN R/ Vi mmedi ately
1: The modification of outoput
next wupdate event
Compl ementary Channel Output @
Channel 3
7 CHNFORCEHRR/ VO: Compl ementary 8batmmpet s oPWN h
1: The output of compl ekhientaaocly
by the corresponding b3t of ou
Chann@ut Buts the Control Enabl
6 CHBORCEER/VOChann@mt‘SUI_s PWM waveform
1: The acuhtapwitess o3ontroll ed by t
of output control register 2
Compl ementary Channel Output (
Channel 2
5 CHRFORCEBR/ V0O: Compl ement arhyanantednppRetd s oP WM
1: The output of complaeamest@aoly
by the corresponding bit of ou
Chann@ut uts the Control Enabl
4 CHEORCEER/VOChann@thUt_s PWM waveform
1: The cwhtapwites o2ontrol |l ed by t
of outpot cegtster 2.
Compl ementary Channel Output (
Channel 1
3 CHNFORCEEBER/ V0O: Compl ement arhyanantednplet s o P WM
1: The output of compleamestdory
by the corresponding bit of ou
2 CHEORCEER/VChann@mtﬂUtS the Control Enabl

OChanneldt duts PWM waveform
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Fi el Na me R/ V Description
1: The auhwtapuwitesl odlontr ol l ed by t
of output tceorntZr ol regi s
Compl ementary Channel Qut put (

Channel O
1 CHONFORCEHR/ V0O: Compl ement arhyanatedtn et s oP WM

1: The output of complaemesht o1y
by the corresponding bit of ou

Chann@ut Put s the Control Enabl
OChanneut Puts PWM waveform

0 CHBORCEE| R/ YV
1: The wauwtapwitesl oddontr ol l ed by t
of output tceornt2r ol regis
Note: Once the LOCK | evel (the LOCKCFG bit
to 1, 2, or 3, this register cannot be modif

11.6.200Qut put contr ATMRe@GR st er 2 (
Of fset addr ess: O0x 4C
Reset val WeD:000x0000

Fie Name R/ W Description

31:8 Reserved

Compl ementary Channel Qut pul
7 CH3NFORCEVAL | R/W | 0: Compl ementary 8bdatmmpet s of o
1: Compl ementary G8hatnmet s offii

Chann®@ut Bdut Level Regi ster
6 CH3FORCEVAL RW |0Channelt Buts | ow | evel

l1Channelut duts high | evel

Compl ementary Channel OQiht apnurt €
5 CH2NFORCEVAL | RIW |0: Compl ement arhyanatednppet s of o
1: Complement arthyardatsanmmet s offii

Chann@ut ut Level Register
4 CH2FORCEVAL RW |[0Channelut uts | ow | evel

l1Channeut uts high | evel

Compl ementary Channel OQhgrur€
3 CHINFORCEVAL | RIW |0: Compl ement arhyanantednplet s off o
1: Compl ement arhyanatedmnplet s offii

Chann@ut dut Level Register
2 CH1FORCEVAL RW |0Channelt duts | ow | evel

l1Channeut duts high | evel

Compl ementary Channel OQhgrur€
1 CHONFORCEVAL | RIW |0: Compl ement arhyanantednpet s off o
1: Compl ement arhyanatedinpet s offii

Chann@ut put Level Register
0 CHOFORCEVAL RW |0Channelt puts | ow | evel

l1Channeut Puts high | evel

Note: ATRRmMust be configur@®@@R{fitéstibefoere AT
necessary to change the output control buffe
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other contr oDCRit &Fiirm tBAURMBNt & TAMRE, and
then writeOQGRer &AgiMRt er @OrCAR trheeg iASTIMRr_ i n seque

116.21TRGO Contr ol ATRMRTIRSRGCOR) (
Of f set adddr es s 0x5
Reset wval WeO:000x0000

Fie Name| R/ V Description

31:12 Reserved

TRGO2 Signal is Generated when th
Regi ster

The generated TRGO2 is only valid
alignment mode and is only select
0: TRGO2 is not generated when th
1TRGO2 is generated when the coun

11 | MMS2P| R/ YV

When the counter returns to O, TR

The generated TRGO2 is only valid
10 | MMS2Z/ R/ Vfalignment mode and is only select

0: MNRGO2 is generated when the co
1: TRGO2 is generated when the co

TRGO1 Signal is Generated when th
Regi ster

The generated TRGO1 is only valid
al i gntmemode and is only selected

0: TRGO1l is not generated when th
1: TRGO1l is generated when the co

9 MMS 1P| R/

When the counter returns to O, TR

The gener at eoch | YR&G@1 iids when t he ¢
8 MMS1Z R/ Valignment mode and is only select

0: No TRGO1l is generated when the
1: TRGO1l is generated when the co

Master 2smmeldect i on

Usedsdloect the synchroni 2atdemt itng
sl ave timer in master mode. Possi

0000: TRelheEGU bit of CEGer AGMRt er i
trigger oWt putf (TIR&Oreset i si mewnte
slave mode controller is imRwiés$et
del ay relative to the actual rese

0001: Enalbé ecounter enable signa

74 MMS2|rRw!ltrigger ot puSompdRiG@es it mel hepk
ti mers at the same time or contro
period of time. The counter enabl
of the CEN control bit and the tr
the counter emaltlreoldieglnaly itshe tri
del ay on TRGO unless the master/ s
descriptiolENwift t hERMBRMIS®3MCRgi st er ) .

0010: Updheeupdate event is selec
(TR@O. For example, the clock of
prescaler of a slave ti mer.
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Fi e Name| R/ V Description

011: CompdrWhenlaecapture or a co
a positive pulse uUtspwteyTRG®GE@H helh®@
flag is to be set (even if it is
0100: COoOmple eOCOREF signal is wuse
( TR@O

0101: CoOmple eOCLREF signal is wuse
( TR@O

0110: COomplae eOC2REF ssiugral as t he
( TR@O

0111: COémplme eOC3REF signal is use
( TR@O

10010t does not produce TRGO2 (it
MMS2ZE and MMS2PE)

100 CompeaThe OC3NREF (Il ndependents
used as the trigger output (TRGO2
1010: OC3REF rising edge and fall
101Q@QC3NREF (I ndependernits iQugt peudg eMog
edge generate TRGO2
1100: OC3REF r OCBNREEdSgmgamrdlge ge
1101: OCAREFNg OCBNRE&ANdd i ng edge ¢
TRGO2

1110: OC3REF riOCBNREGdye ngneédge g
1111: OC3REF f &OCI3iINRE Fesd gneg aenddg e g €

3: 0 MMS1

R/W

Master 1smeldect i on

Used to sglnedtr otnhegati on ) nsemnmat i
sl ave timer in master mode. Possi

0000: TRelheEGU bit of CElGer AGMR t er i
trigger our putf (TR&Oreset is génea
slave mode controller is inwidéetset
delay relative to the actual rese

0001: Enalbé ecounter enable signal
trigger ouf puSompdiRiG@es it i s nece
ti merhse &stante ti me or control the ¢
period of time. The counter enabl
of the CEN control bit and the tr
the counter enabl e siiggngaelr iisn pcuotn,t
del ay obumiR&GLOs t he master/ sl ave m
descriptiolENoift t hEeMBRMISSMCRgi ster ) .

0010: Updheeupdate event is selec
(TR®O. For example,tehettcimeckcah
prescaler of a slave ti mer.

011: CompdrWwhenlaecapture or a co
a positive pulse is sen) whbenheh®
flag is to be set (even iif it is
0100: @odmple OCOREF signal is wuse
( TR®@O
0101: CoOmple eOCLREF signal is wuse
( TR®@O
0110: COomplme eOC2REF signal is use
( TR®@O
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Fi e Name| R/ V Description
0111: COmplme eOC3REF si gnalggiesr uwsud
( TRGO
1000: It does not produce TRGO1 (
MMS1ZE and MMS1PE) .
1001: Commpar@C3NREF (I ndependent
used as the trigger output (TRGO1
1010: OC3REF rising and ©&mIl Il ing e
101@C3NREFsing and falling edges
1100: OC3REF r OCBNREEdSgmgamrdlge ge
1101: OC3REF f &OC3iINNRERddgenganrdge ¢
TRGO1
1110: OC3REF riOCBNRE&GdYye ngneédge g
1111 OC3REF f al OCBNRE*FGe ngneddge ge

116.22Break Filter Register (ATMR_BREAK)
Of fset address: O0x5
Reset val WeD:000x0000
Fie Name R/ V Description
31:8 Reserved
Filter coefficient
7: 2 FI'LT R/ \Based a&PRRtl e k.
FI' tAPB_CLK
Break_in input filtering fu
1 FI EN R/ V O: Di sabl e
1: Enabl e
Anal og Break_in input filte
0 ANEKI EN R/ V O: Di sabl e
1: Enabl e

11.6.23Lower

Compare

Regi st eAT MRROKAC R |

Regi ster

Of fset aé&d@8ress: 0x
Reset val WeD:000x0000
Fie Na me R/ W Description
31:8 Reserved
Channel 3 complementary indeperi
0: Complementary function
7 NONC3E| R/ W1 I ndependent function
Note: Once the LOCK Il evel (the
regi sterd, itshessee¢ hkiots cannot be
Channel 2 complementary indeperi
0: Complementary function
6 NONC2E| R/ W1 I ndependent function
Note: Once the LOCK Il evel (the
register) is set tmo@ifitbdeése bi
5 NONC1E R/WChanneI 1 complementar?/ indeper
0: Complementary function
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Na me

R/

Description

1
Not e:

r

I ndependent

t he
i's s

Once
egi ster)

function

L OCK
et to

| evel
3,

(the
these bi

NONCOE

R/

Channedom@l ement ary

independent

0:
1
Not e:

r

Compl ement ary
I ndependent fu

t he
i s

Once

egi ster) set

LOCK

function
nction

l evel (the

to 3, these bi

OC3 AEN

R/

ChanBkdymmetric
Refer

to OCOAEN

PWM Output

Mo d €

OC2 AEN

R/

Chann
Refer

el 2 Asymmet

to OCOAEN

ric PWM Outoput

OC1AEN

R/

Chann
Refer

el 1
to

Asymmet
OCOAEN.

ric PWM OQOutoput

OCOAEN

R/W

Chann
Val i d

c

P WM
CcCCo,

el 0 Asymmet

only
hannel 0
mod e,
when

when t
is conf
when th
the cou

ri En®2@WMe OQut put

counter
ured as
e counter
er counts

i s
P WM
cou
d ¢

CcCo
1: Enabl e asymmet
0: CCOC does not
Not e: LOCK
set to t hese

OCx AEN

ric PWM output
affect OCOREF
l evel (LOCKCFG
bits cannot be

a RxeC ednoaebsl endo tts hapfufbet tameto usfl y

Once
3,

NONCx EN

Not e: Wh e n
OCx REF.

and

11.6.24Channébwer
Of fset aé&dd€r ess: 0 x

Reset val WeO:000x0000

NamelR/w Description

Compar eATRERBCGB )Y er (

Fie
31:16

Reserved

ChanneaptOQormmpar e

When capecoepar e
the counter

Regi ster Compl eme
channel O is confi
is in th@CROECGotndraialsi dgn
currently |l oaded in the compare r €
the counteupiscso@anttcemnuntcompafethae

capture/ compare channel 0 with theg

out put signal is generated on OCO.
When the counter counts d@OROM tcho mp
value CNT of the counter to gener ¢
When t hecoomuptapruee pr el oad is disabl e
ATMR_CCM1 register), the written
compare result; when the output cgdg
in the ATMR_CCM1 register), the wr
compare result when an update ever

15: | CCRO|R/ V]

11.6.25Channéebweér
Of f set

Compar eATRERBCEBY er (
adddress: O0x6

www. geehy. com Page&45



Reset val WeD:000x0000
Fie Name‘R/\4 Description
31:16 Reserved

Channédmpgare Register Compl ementar
Ref eATNRRECC.

15: | CCR1|R/ V|

116.26Channébw2r Compar eATRERGCBY er (
Of fset adddress: O0x6
Reset val WeD:000x0000

Fie Name‘R/\4 Description

31:16 Reserved

Chann@dom@are Register Compl ementar
Ref eATNRRECC.

15: | CQR2C | R/ V|

116.27ChanBébwer Compare Regi38xer (ATMR_CC
Of fset address: 0x68
Reset value: 0x0000 0O0O0O
Fie Name’R/\4 Description
31:16 Reserved

ChanB@dmpare Register Compl ementar
Refer to ATMR_CCOC.

15: | C®R3C | R/ V
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12

12.1

12.2

General Timer (GTIMER)

|l ntroducti on

The gemermdse timer takes the time base unit
functions of input capture and output compar
pul se width, frequency and duty c¢cycle, and g
includ#éds taadi2 o rel oad cuopuntedoounfitr aatdi centoaht
alignment count) .

The timers are independent of each other, an
synchronizasicandi agd

Mai n characteristics

(1) Timebase unit

Count ebri:t 3c2Zounter, -8pppedootminh g nado wcretnt r al
alignment count

Prescaidbén: prd®grammabl e prescaler
Autoreload function

5

5

(2) Clock source selection

., I nternal cl ock

., External trigger
I nt etrrniagger

(3) Input capture function
(4) Counting function

(5) PWM input mode

(6) Encoder interface mode
(7)  Output compare function
(8) PWM output mode

(9) Forced output mode
(10) Single-pulse mode

(11) Timing function

(12) Master/Slave mode controller of timer
Ti mer s scyamc hbreoni zed and cascaded
Support multiple slave modes and synchro

(13) Interrupt output and DMA request event
Update event (counter overrun/underrun,
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, Trigger event (counter start, stop, inte
Capt/uGoempare event

5

(14) The timer has an independent DMA request mechanism for generation

(15) Support incremental (quadrature) encoder and Hall sensor circuits for
positioning

(16) Supports ETR input (external trigger input) function, which can be used
as external clock or cycle-by-cycle current management

123 Structure block diagram

Fig@etructure Bl ock Diagram

TI3
GTMR_CH3—— TISFP:
- ICx ICxPs , | Channel x capture OCXREF, | Output | 0Cx
Filter TI2FP2 Prescaler Icomparison > ool L] GTMR_CH
Edge > register
TI2 detector TRG
GTMR_CRET— t AN
|
|
!
TI1 |
GTMR_CH1 > TILFP ‘
i i IC ICxPS Channel x capture
delec?or d register control
TIO TR
GTMR_CHG— TRGl T
X0 Repeat ETRF
counter
Auto reload  E— CNT
register _ Counter
TIOF_El T CK_CNT
ITR TRC
TI1IFP
TI2FP Encoder
mode
Edge External CK_PSC PsSC
ETR
[F————»{ detector |—ETRP Input filter ETRA | TRG  clock > brescaier
_prescaler | modé
TIOFPO External - Encoder clo
__ TIOFPO )
—ETRE  clock TRGO
TIIFP1 mode2 )
Internal clock  CK_INT E— Internal Other timer /ADC
- clock mod
d / MMSEL

1241 Cl ock source selection

The gemwerrmdse timer has. three clock sources

Il ntechatk

It GTMRCLK fRGON namely the driving clock of th
sl ave mode controll er is disabl ed, the c¢cl ock
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driven by the internal cl ock CK_INT.

External cl ock mode

After polarity selenotaod, ffltequengy dhei sign

trigger interface (ETR) is connected to the

i nput selector to control the work of the co
I nternal trigger input

The timer is set to wor k urncesliasv et hneo doeu t pauntd s

of other timers. At this time, the clock sou

synchronization or cascading between timers

ti mer can reset, start, stop or provide cl oc

1242 Ti mebkbasgnit

The time base upiutposnetthiemgeneomat ains three |
Counter register (CNT) 32 bits

., Autorel oad register (AUTORLD) 32 bits

., Prescaler (PSC) 16 bits

Counter CNT

There are three counti nggeoédpuwrl pfoosre tthiemecrount
Cou-op mode

Cou-dbwn mode

Centr al alignment mode

Couqwutp mode

Set t o #tulpe moawentby configuring CNTDIR bit of

(GTMRCRL) .

When the countuprmodejnthbheuadbunter wil/ count
ti mpubhse is generated, the counter wil/l i ncr
the co@G@MMRENT) i s equal to the value of the a
(GTMRAUTORLD), the counter will stugrt to couni
overrun event wil/|l be gkenehataedtoandl e val

(GTMRAUTORLD) is wriOtkPerwhsadvancepdate event
generated every time tAhe tchd wnttdrmeu n deirer warust o
shadow register and the prescaler buffer wil
be dedably codbi §BKNi ngf comlGTrIMRCRLr.egi st er

The figure below is the timing diagram of count-up mode when the division
factor is 1 or 2.
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Fi gdoOled mi ng Di agrugm Mofd eCowhretn Di vi si on Factor

CNT_EN—‘
PSC=1 Uyt yuuyygyyL
CK CNT——————|

Counter register

Counter overrun

Update event

L LT

Counter register

/ \ / \ \ / \ / \ /
\/ \ / \ \
0024 | 0025 | o026 ) 0000 | 0001 / 0002 \/< 0003 |
\ /\ / /\ \ / /

Counter overrun

Update event

Couftown mode

Set t o #dlmevnc anordte by configuring CNTDIR bit o

(GTMRCRL) .

When the countdewni mode, counwi |l start to cou
value of theTMRAWTORUIEd y( ti me a pul se is ge
the counter wild/l decrease by 1 and when it b
count ag&TMRYUTOORLD), meanwhawn ,hovaercrowmmtevent
wi || be generated, and GHhMRAWAIORE Dgf itshe aut o
witten i nOtahdevrawnicseee, an update event wil/ be ¢
counter uMmtdetrhiriusnst.i me, the auto reload shadoyv
prescaler buffer wild.l be updated. The update

configudbngbithe®& MRORR r egi ster.

The figure below is t-Hewhi mbdg Wwhagrameofli vob
factor is 1 or 2.
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Fi gddléeé mi ng Di agrdaomvno fMoQoeu mthen Di vision Factor

PSC=1

Counter register

Counter overrun

Update event

PSC=2

Counter register

Counter overrun

Update event

Ce

WWWw.

CNT_EN—‘

CK CNT———|

L

\f“ ““‘ \/ \/ ‘u‘ \u““ ‘u‘ ““H““ \/ ‘u‘
05 | o4} 03 | oz | 01| 00| 2 |25 2| 2

¥ /A i\ /\ [\ \ \ /\ [\ /\ [\

L]

\ // \\ // \\ t \\ // \\ // \\/
0002 |f 0001 /x 0000 X\ 0026 /x 0025 \/ 0024 )} 0023 )
/\ \ / \ \ /
\

\ [\ / [\

ntral alidgnment mo

Set to the centr al al i QAMBEL DT t modlecbntcohfregg
(GTMRCRL) .

When the counter is in center alignment mode
the value ofGTM&AWT ORLU D) a,d t(hen counts down to
val uee oduttoh GTeEMRABAd@ORLD) , which will repeat; i
when the counter talua CceoUuUO(AEBTORLBPrrun event
generated; in counting down, when the counte
event wild.l be generated.

The figusethel owming di agram of central alig
di vision factor is 1 or 2.
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Fi gdé&léd mi ng Diagram of Centr al alignment Mode

CNT__EN————J

1 1

T\l A\ [T

\ | \ | \ [
\/ \/ \/

Counter 04/ | 03 | o2 01 { oo | o1 | 02 [ 03| oa | 03 | 02| 01| 00 | 01 |
register ’j"\‘ | ‘\\ ’e“\ ;‘x\ A A\ A\ /\ I\ /\ H | \\
/A [\ I\ i\ / J /| \ |\ I\ / \ / L
Counter T T
underflow

Counter overrun

Update event T T
Pec=2 L T
CK_CNT

\/ \/ \ / \/

\/ / / \ \

Counter 0003 | 0002 | ooor | 0000 | ooor |/ o002 ) o003 |
i /\ / / \ \

register /\ /\ /\ /\ /\ /\ /\

Counter overrun

Update event

Prescal er PSC

The prescaler is 16 bits and programmabl e,
frequency of the counter to any value withi
GTMRPSC register), and after frequency divi

counter CNT to count. The prescaler has a
runni ng.

1243 I nput capture

Il nput capture channel

w

a
n

S i
bu

The gemwerrmdse timer has four aredepandehs, capt
each of which is surrounded by a capture/ com

I n the input capture, the measured signa
TIO/1/2/30f the timer, first pass through the

capture register. When the capture occurs
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|l atched in the capture register CCx. Before
signal will pass t hr ow grha ntyh ee vpernetssc atloe rc atpot usree
ti me.

l nput capture application
|l nput capture is used to capture external ev

indicate the occurrence time of the event an

events (measure the frequency or pul se width
edge appearspiom,GThMRECxpuegi ster will capture
value of the counter and t heGTMBRSIRNVLIGI bit of

be set to 1; if CCxI|IEN=1, an interrupt wil!/l

I n capture mode, the timing, fredggpouemccyan cycl
be measured. In the input capture mode, the

detection. When the rising edge appears on t
capture occurs, at this time, the value of t
captegester CCx; at the same time, it will e
capture will be recorded in the interrupt se
recorded. When the next rising edge is detec
value of colWret dratCMledwiilnl capture register CC
it owi || enter the capture interrupt again; r
the cycle of this pulse signal wildl be obt ai

1244 OQut put compar e

There are eight modeese zoef, ocuhtapnunte |c oxmpiasr evialfird

mat ching, channel x is invalid when matching
val i d, PWM mode 1 and PWM mode 2, which are
GTMRCCMx register and can control wube wavefor

compare mode.

OQut put compare application

I n the output compare mode, the position, po
pul se generated by the timer can be controll

When the value of the counter is equal to th
t hearcrhe l out put can be set as high level, | o0\
t he OCx MO®T MRCICMixnr egi ster and the CCxPOL bit
pol aGTIMRECEN regi ster.

When CCx| FATGAMRERriengi ster, iGTNMKEKXDIEBEilsi ar ,
an interrupt wild.l be @EMREMRA treadgi d tf e rC,C DaS EDLMAL
request wil/l be generated.

1245 PWM out put mode

PWM mode is pulse signal that can be adjuste
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The pulse width of thevailgralofi $ heédetcommpianedr
CCx, and the cycle is determined by the valu

PWM output mode contains PWM mode 1 and PWM
PWM mode 2 are d-{uwpi deddowinn taon dc oeudhggce al i gnment
countingmode BWMiIif the value of the counter
of the compare register CCx, the output | eve
inval i d.

Set the timing diagram in PWM mode 1 when CC

Fi gdBled mi ng abn aoad P WMl Qbouwret

AUTORLD

S Y= N = NN =0 =1 BT

A L

OCXREF

Fi gddle mi ng Di agram-bdwrP WWddeount

w0 - - . .

o

OCXREF
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Fi gdgbld mi ng

Di agram of

PWM1

Centr al

AUTORED ——+— ————————— —— e _
TRt N T

OCxREF

i f
t he

PWM mode 2,
register CCx,

I n

Set the timing di

Fi gd6ld miDnagram of

the v
out put |

agram

al ue

i n

of
evel

t he
wi ||

PWM mode 2

RUVEM 2M 0Qloeu n t

c® -—-—-—----

|
1__

|

|

|

OCXREF

Fi gdid mi ng

Di agram-bdwrP WHR2d eCount

OCXREF
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Fi gdB8ed mi ng Diagram of PWM2 Centr al al i gnm

OCxREE

12.4.6

PWM i nput mode
PWM i nput mode is a particular case of input

In PWM i nput Wmé&E@a,nddsRamé yconnected to the s
mode controller, input can be @EMRMHOmMed only
an6TMRCHL which need to occupg@H@GmE&@Hdapture re

In the PWM input mode, thTeMRWM andnaheenters

signabe wiilvii ded into two channels, one can me
ot her can measure the duty cycl e. I n the con
the polarity of one channel, and the other w

the opposite polarity.

Il ni $ hmode, the sl ave mode controll er shoul d
( SMFSELGHhPMES MRregi ster ).

Fi gd®léd mi ng Diagram in PWM Input Mode

TI1

GTMR CNT ooos/ /o000 0001 \\ 0002 ) 0074 ) 0004 ) 0005/) 0000 |

GTMR_CCO (003

GTMR_CC1 0005

\

ICO capture IC1 capture ICO capture
IC1 capture Pulse width Cycle
Counter The value is latched in The value is latched in
reset GTMR_CCO GTMR_CC1

12.4.7

WWWw.

Si neplud se mode

The spnlhgte mode iaseaospeéedcimalr compare output,
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special case of PWM output mode.

Set SPMESBTMRIRLofegister, anguéssleembdeheAsi pg
the counter is started, a certain number of
update event bnbcapdateWheanf occurs, the coun
counting, and the subsequent PWM waveform ou

After a certain controllable delay, a pul se
generatedpulnssimgde t hroughlagetpmegi amdeTha
by the @BMRC&xofregi st erup imodeh,e tchoeundel ay ti m
CCx and the pul seC&€ixcdt hni sbwdToORDE, the del a
time i s LZCKORWB the pulse width is CCx.

Fi g0l mi mgrRlim ofpulSisregIMode

AUTORLD-———
L

CCx

OCx

OCXREF

“—tpulse < tDELAY

12.4.8

12.4.9

WWWw.

Forced output mode

I n the forced output mode, the comparison re

corresponding | evel is directly output accor
CCXxSEL=0GOMROCMx egi ster, set CCx channel
OCXxMOD=100/GTMRCECMX register, set to forc
signal to invalid/valid

I n this mode, the corresponding interrupt an
gener at ed.

Encoder interface mode
The encoder i negceguifwwalee modteo i an exter nal cl ocl
selection. I n the encoder i nterface mode, t h

indicate the position of the encoder.

The method of selecting encoder interface 1is
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ng SSMAVRENM Rpeigti safer |,
count on tTHeé&hadgeédibdnnel ,
off f&ndladt the same ti me.

., Select thée lpaoafibdy tsye totCiC®PPLt e d
CCPOL DIGITMROCGEN regi ster.

., Select to filterl GOralm@?t bbby ssetfti ng t

counit
on th

set t he
count

By setti
or

he

GTMRCCM1 register.
The twdl#®dnfudan be used as the interface of
encoder. The counter is drivemIM® the effe
andIFlRafter filtering Tamhdédge selection in
The count pulse and direction signal are g
signaflllsOndif 1
., The counter wil/l count up/ down according
the input signal
., Set CNTDIRrefyihMBCRbIt o benlryeadCNTDI R
will -ctad cruéd ated due to jumping of any i nj
The change mechani sm of counter count direct
Tab3&el ati onship between Count Direction a
. Count in bo
Efefcti ve 4¢ Count onO vy Count onlly —_—
Level of ) ) .
) Hi gh Low Hi gh Low Hi gh Low
signal
Ri sinn Count Count
Count Count
Edge down down
TI OG-
Fal | i Count Count
Count Count
Edge down down
Ri si n Count Count
Count Count
Edge down down
TI 1F
Fal li Count Count
Count Count
Edge down down
The external i ncrement al encoMd@lWY woahnh be dire
needing external interface Icogivertsad htehe com
di fferenti al out put of the encoder to digita
noi se interference.
Among the following exampl es,
. I COPi s mappked to
., I CFIRi s mappkedl to
., Nei tIhGBGO®n olr CFIRi s p-haserting
., The isnpgutal is valid at the rising edge
Enable the counter
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Fi gbdGount er Operation Example in Encoder

|
L]

TIO

L)L R—

I
]

For exampTleQs wahten ow llilseveélh, rasdng edge state,
counter will count wup.

Figbtkexampl e of Encoderl COPRRevénsedMBPHasef

] I
— o I

Counter

For exampTleQs wahten ow | evel
counwielrl count down.

, Tdildmpbe theing ed

124.10S1 ave mode

GTMRi mer can synchronize external trigger
Reset mode
Gated mode
Trigger mode

SMFSEL G®TMRSIMORr egi ster can be set to select t

SMFSEL=100 set the reset mod e, SMFSEL=101 se
SMFSEL=11besétri gger mode.
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I n the reset mode, when a trigger input even
wi || be initialized, and the rising edge of

reinitialize the counter and generate a sign
|l met gated mode, the enable of the counter de
selected input end. When the trigger input i
be enabled. Once the trigger input becomes |

be reset)and het sg acft the counter are control]l

In the trigger mode, the enable of the count

selected input, the counter will be enabl ed

(but not be reset), and coomltyr otlhleeds.t art of th
12411Ti mer i nterconnecti on

Each timer of GTI MER can be connected with e
synchronization or cascading between timers.
ti mer in master mode and the other timer in

When the miaméeri snode, it can reset, start, S
source for the counter of the sl ave mode tim

When the timers are interconnected:

A timer can be used as the prescaler of
Start the other register by the enable s
Strat the other register by the update ev
Select the other register by the enabl e
Two timers can be synchronized by an external trigger

5
5
5
5

5

12412l nt errupt and DMA request
The timer can generate an interrunpt when an

., Update event (counter overrun/underrun,
., Trigger event (counter start, stop, inte
Capture/ Compare event

Braking signal input event

5

5

Some internal interrupt events can generate
i nt ersf aan enable or disable trigger DMA requ

12.4.13Cl1 ear OCxXxREF signal when an external ev
This function is used for output compare and
I n one channel, the high | evel of ETRF input

OCXREF to | ow OCx\eIN, badand ithnhecaptur e/ compare r
GTMRCCMx is set to 1, and OCXxREF signal wil!/l
update event occurs.

Se6ETMRo PWM mode, disable the external trigg
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external trigger modd gh;, whdan OEXRHE Ni=0Op u ta nids t
out put OCXREF signal is shown in the figure

Fi g6B8®CxREF Timing Diagram

| | | |
| | | |
| | | |
CCX —— === Ay T K -
| | | |
| | | |
| | | |
| | | |
| | | |
| | t | |
ETRF i | i | i
OCxXREF ! : ! : !
(OCxCENR | : | |
I : I : I
| \ | | !
SeGTMRo PWM mode, disable theg artiednabbleighp
external trigger mode 2; when ETRF input is
out put OCXREF signal is shown in the figure
Fi gbACx REF Ti ming Diagram
! |
! |
! |
cex | | | |
| | | |
| | | |
| | | |
| | | |
| | ; |
[ | | | [
ETRF T | | | T
| | | | |
L : :
OCxREE | : ! :
OCXCEN | : | | |
| | | | |
12.414Ti mer i nt ercrmoanln etcrtii goger
Tab3Fi mer I nternal Trigger Connecti on
Sl ave timer I TRO
AT MR GT MR
GTMR AT MR

125 Regi ster address mapping

Tabd4d@&TIlI MRRgi ster Address Mapping

Regi ster nag Description Of fset a
GTMRCR Control registeil 0x00
GTMRCR Control registeil 0x04

GTMRSMR Sl ave mode control 0x08
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Regi ster nag Description Of f set a
GTMR_DI ER DMA/ I nterrupt enab 0x0C
GTMRSR Status register 0x10
GTMRCEG Control event gener O0x14
GTMRCCM1 Capture/ Compare mod 0x18
GTMRCCM2 Capture/ Compare mod O0x1C
GTMRCCEN Capture/ Compare ena 0x20
GTMRCNT Counter registe 0x24
GTMRPSC Prescale regist 0x28
GTMRAUTORLD Auto reload regi 0x2C
GTMRCCO ChannedptOur e/ compar € 0x 34
GTMRCC1 Channedptlure/ compar € 0x 38
GTMRCC2 Channedm@Rare regis 0x3C
GTMRCC3 Channedm@Bare regis 0x40
126 Regi ster functional descri
126.1 Contr ol regMBEIRR)Y 1 (
Of faddress: 0xO00
Reset val WeOh:000x0000
Fi el Name|R/V Description
311 Reserved
Clock Division
For the configuration of dead zon
cl ock, and the dead time anhetadj
} by this bit.
9: § CLKDI|R VOObT§E§K_|NT
01p75t2 tek_ 1 NT
10p74 tck 1 NT
11: Reserved
GTMRAUTORLD reg-isteadARt el oad Enab

When the buffer is GTVRAUTE@RL Dnoldy
program wil |l i mmedi ately | ead to
counter ; when the buffe@GTMRAUGORRLID
7 ARPENR/ . . . .
program wil |l |l ead to modification
next update event.
0: aDhilse
1: Enabl e
Center Aligned Mode Select
6: §CAMSER/ VI N the central alignment mode, t h
alternately; ot her wi se, itowi | o)
alignment modes affect the tioming
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Fi el Name|R/ Description
interrupt flag bit of the output
(CNTEN=0), select the center alig
00: Bddegned mode
01: Center alignment mode 1 (the
out put channel iis dewnj)o 1 when c
10: Center alignment mode 2 (the
out put channel is set to 1 when ¢
11: Center alignment mode 3 (the
out put channel is set to 1 when ¢
Counter Direction
This bi-anliy wlkamnd t he counter is ¢
4 CNTDI|R/ fmode or encoder mode.
0: Count up
1: Count down
Single Pulse Mode Enabl e
When an update event is generated
bec hanged; in this mode, the CNTEN
3 SPMENR/ \\be stopped, and the subsequent ou
be changed.
0: Di sabl e
1: Enabl e
Update Request Source Select
I f interrupt or pDdWAt @ se vwenratb | ceadn ¢ €
interrupt or DMA request. Differe
selected by this bit.
2 URSSER/VO: The counter overruns or underr
Set UEG bit
Update generated by slave mode co
1: The counter overruns or underr
Update Disabl e
Update event can cause AUTORLD, P
of update setting.
0: Enabl e update event (UEV)
1 UDI SBER/ MAn update event can occur in any
The counter overruns/underruns;
Set UEG bit ;
Updatmeergeet ed by sl ave mode control
1: Di sable update event
Counter Enabl e
0: Di sabl e
o | cNTENR/ \1: Enable
When the timer is configured as e
mode, it is required to writewbrik
when it is configured as the trig
126.2 Contr ol regmMBEIRY 2 (
Of fset addr ess: O0x 04
Reset val WeO:000x0000
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Fi e Na me R/ Description
3123 Reserved
COMP ETR input select
00®el ect ETR input
001: Select COMPO and input it
22: | COMPETRYR/ VM010: Select COMP1 and input it
011: Sel ect COMP2 and input it
100: Select COMP3 and input it
Ot her s: Select ETR input
COMP channel 3 input select
00®el ect Channel 3 for input
001: Select COMPO and input it
19: |COMPCH3 §R/ 010: Select COMP1l input to cha
011: Sel ect COMP2 and input it
100: Select COMP3 input to cha
Ot hers: Select Channel 3 for ir7
COMP cbhnf@ input select
000: Select Channel 2 for input
001: Select COMPO and input it
16: |COMPCH2 § R/ 010: Select COMP1l input to cha
011: Sel ect COMP2 and input it
100: Select COMP3 input to cha
Ot hers: Select Channel 2 for i
COMP channel 1 input select
000: Select Channel 1 for input
001: Select COMPO and input it
13: |COMPCH1 9 R/ 010: Select COMP1l input to char
011: Select COMP2 and input it
100: Select COMP3 input to charm
Ot herst 6bheoel 1 for input
COMP channel O input select
000: Select Channel 0 for input
001: Select COMPO and input it
10:|COMPCHOYR/ VM010: Select COMP1 input to char
011: Select COMP2 and input it
100: Select GCOMPBnelnput to
Ot hers: Select Channel 0 for i1y
Ti mer I nput 1 Select
7 TioseLU R/ 0: GTMR_CHO pin is connected t(
1: GTMR_CHO, GTMR_CH1 d GTMR |
to TIO input after exclusive
Master Mode Signal Select
Theignals of timers working in
6- 4 MMS E L R/VTRGO’ to affect the wor k of tirn
with the master ti mer, and the
configuration of slave mode tif
000: Reset ; the resmetdesitgmalr of
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Fie Name R/ Description
001: Enabl e; the counter enabl ¢
used for TRGO
010: Update; the update event (
TRGO
011: Compare pulses; when the 7
captures/ compar e BLw@=xlk)ssfalfguy
out put for TRGO
100: Compare mode 1; OCOREF i s
101: Compare mode 2; OC1REF is
110: Compare mode 3; OC2REF i s
111: Compare mode 4; OC3REF is
Capture/ Compare DMA Sel ect
3 CCDSEL|R/V0O: Transmit DMA request of CCx
1: Transmit DMA request of CCx
2:0 Reserved
126.3 Sl ave mode conGTMRSMEBgi ster (
Of fset address: 0x08
Reset val WeD:000x0000
Fiell Name| R/ W Description
31: 1 Reserved
External Trigger Polarity Confi
This bit decides whether t-hrvext
15 ETPOLR/V\O: The_extgrnal.triggertEﬁ@,ianc
or risimwvgaledge i s
1: The external ¢timivegdrn nBTR aind
falling edge is valid
External Clock Enabl e Mode?2
0: Di sabl e
1: Enabl e
Setting ECEN bit has the same f
14 ECEN R/V\mode 1 to comEd&KdFEt BRGA@Iet onode (r
can be used at the same ti me wif
cannot be connected to ETRF in
mode 1 and external clock mode
input ofl exkerrnnaETRF
External Trigger Prescaler Confi
The ETR (external trigger input
frequency division. The signal f
GTMELK frequency; when ETR freqly
13: 1 ETPCF| R/ Wfrequency must be reduced throug
00: Di sable the prescaler
01: ETR signal 2 frequency divi
10: ETR signal 4 frequency divi
11: ETR signal 8 frequency divi g
External Trigger Filter Configu
11: § ETFCF| R/ W0O000: Disable fpidter, sampled by
0001: DI v=1, N=2
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Fiell Name| R/ W Description
0010: DI v=1, N=4
0011: DI v=1, N=8
0100: DI v=2, N=26
0101: DI v=2, N=28
0110: DI V=4, N=26
0111: DI v=4, N=28
1000: DI v=8, N=26
1001: DI v=8, N=8
1010: DI'v=16, N=5
1011: DI'v=16, N=26
1100: DI'v=16, N=28
110DIEV=32, N=5
1110: DI v=3 2, N=26
1111: DI v=3 2, N=28
Sampling frequency=timer c¢clock f
and a jump is generated by ever\
Master/ slave Mode Enabl e
7 MSMEN R/ W 0 : Il nvalid
1: Enable the master/ sl ave mode
Trigger I nput Signal Select
I n order to avoid generating fal
value of this bit, it must be ¢
. 0001l Il nternal trigger | TRO
6:4 TRGSEL | RIW l10@Channiehp®t edge detector TI F_
l10LChannepdS I tteirmenrgl iFORp ut
ll1@Channgodstll teringllIFlAmer i nput
111: External trigger input (ETH
3 Reserved
Sl ave Mode Function Select
000: Di sable the sl ave mode, t h
timer to affect the work of sl a
GTMRERINTEN=1, the prescaler is
cl ock.
001: Encoder mode 1; THBIc@r dhegct
counts at TIRIB. edge of
010: Encoder mode 2; TH®IFHor dhegct
counts at TIRO®.edge of
011: Encoder mode 3; according t
2: 0 SMFSE| R/Wt he counter counltF@®aatdIRlMhe edge
10Reset mode; the sl ave mode ti
receiving the rising edge signa
update the register.
101: Gated mode; when the sl ave
I
I
I

evel signal, t herkpuwhen 1wt !l t efd
evel signal, the counter wil
evel signal again, the timer w
reset during the whole period.
110: Trigger mode, t he csoluanvtee rmotd
after receiving the rising edge
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Fiell Name| R/ W Description
111: External clock mode 1; sel 4
the clock source to drive the c
1264 DMA/ I nterrupt e@RMR eDJreRi ster (
Of fset address: 0xO0C
Reseal ue: 000x0000 0 0
Fie Name | R/ V Description
3 1:5 Reserved
Trigger DMA Request Enabl e
14 | TRGDE|R/ V0: Di sabl e
1: Enabl e
13 Reserved
Capture/ Comp8&8bBMACRaqguest Enabl e
12 CCBEN|R/ VO0: Di sabl e
1: Enabl e
Capture/ CompabBbMACRaqguest Enabl e
11 CCRDEN|R/ VO0: Di sabl e
1: Enabl e
Capture/ CompadbBMACRaqguest Enabl e
10| CCDEN|R/ VO: Di sabl e
1: Enabl e
Capture/ Comp&bBMACRaguest Enabl e
9 CCDEN|R/ VO0: Di sabl e
1 Enabl e
Updat eR®iAest Enabl e
8 UbDI ENR/ VO Di sabl e
1: Enabl e
7 Reserved
Trigger I nterrupt Enabl e
6 TRGI EfR/ VO: Di sabl e
1: Enabl e
5 Reserved
Capture/ Comp8&ret Ehaopel Enabl e
4 CCBENR/ VO: Di sabl e
1: Enabl e
Capture/ Comp&tet Ehmnopel Enabl e
3 CCRPENR/ VO: Di sabl e
1: Enabl e
Capture/ Compdltret Ehmnopel Enabl e
2 CCLENR/ VO: Di sabl e
1: Enabl e
1 CCDENR/VCaptyre/Comp@fet@haupelEnable
0: Di sabl e
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Fi e Name | R/ V Description

1: Enabl e

Update I nterrupt Enabl e
0 UI EN|R/ VfO: Disable
l1Enabl e

1265 St atus r@IQNRERSRer (
Of fset address: O0x10
Reset val WeD:000x0000

Fie Name R/ W Description

311 Reserved

Capture/ ChmpaRép&8t i tion Capt |
Ref eBTMRBRCCRCFLG

Capture/ ChmpaRépe&ti tion Capt |
Ref eBTMBR.CCRCFLG

Capture/ ChmmpaRépdti tion Capt |
Ref eBTMRBR.CCRCFLG

Captuer/ Comp®&Rep€hanhneh Capt |
0: Repeated capture does not
1: Repeated capture occurs

9 CCRCFLIRC_WiThe value of the GCAWMREE@O e gBst
an@CDFLG=1; this bit is set t

0 by software onl yowhadargutrrea (
capture.

12 CCBCFL(RC_W

11 CCRCFL(RC_W

10| CCRCFL(RC_W

8 : 7 Reserved
Trigger Event I nterrupt Gener
0: No trigger event interrupt
6 TRGI FLIRC_W|1: Trigger event interrupt ogd
When a trigger event i s gener

hardware and cloéawadeto 0 by

5 Reserved

Captuer/ Comp8&ret Ehaopel FIl ag

4 CCBFLGRC_W
-~ |Ref eGTMR_SORCDFLG

Captuer/ Comp&tet €Ehaopel FIl ag

3 CCRFLGRC_W
~ |Ref eGTMR_SORCDFLG

Capture/ Compdret Ehaopel FIl ag

2 CCLFLGRC_W
~ |Ref eGTMR_SORCDFLG

Captuer/ Comp®&ret Ehaopel FIl ag
When the captclhras/niesd m@anfi gur €

0: No matching occurs

1 CCDFLGRC_W|1: The @aMBCANTofmat ches GHhMRC\CA
When the maptcdrae/niesd cOonf i gur e
0: No input capture occurs
1: I nput capture occurs
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Fie Na me R/ W

Description

When a capture event occur s,
software or c¢l|l e@TFTMRCCWheegn srteear(

0 Ul FLG|RC_ W

Update Event | nRleagupt Gener g
0: No update event interrupt
1: Update event interrupt ocd
When the counter value is rel
event wil/l be generated. The
cleared to O by software; thpg
foll owing situations:

(YDl SEN GAMRCRL register, and
the repeat counter overruns/
gener at ed;

(2) URSSEUBIOS®NN B hMRCRL regi st
configure GUBMRzEGomegi sternto
update event, and the count ern
software;

(3) URSSEUBIOS®NN dBhMRCRL regi st
an update event will be genenrn
initialized by trigger event.

1266 Control event gencElIrMIREEGN regi ster
Of fset address: Ox 14
Reset val WeD:000x 0000

Fie Name| R/ V

Description

317 Reserved
Trigger Event Generate
0: I nvalid
6 TEG |R/'Vf1: Generate trigger event
This bit is set to 1 by software
har dwar e.
5 Reserved

4 | ccegc|Rr/y 2P

Ref e€CCBE® description

ure/ Comp8EeeChaGanmkrati on

3 | ccec|Rr/\C2P!

Ref e€CCE® description

ure/ Compa2EeelhaGanmkration

2 CCEG |R/ | C2P!

Ref e€CCE® description

ure/ CompdEeelhaGanmnkrati on

Capture/ Comp&®&EwveglfhaGarbkration

0: l nvalid

1: Generate capture/ compare event

This bit is set to 1 by software
1 CCBG |R/ Vfhar dwar e.

I €hannied On output mode:

corr
| €h a

Whe@GCDFLG=QCOEN @GOBEN bitsthlhaeae set

esponding interrupt and DMA r
nnies iOn i nput mode:
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Fi e Name| R/ V Description
The value of the cap@TUMRCGEoewn tsere I
conf iCCDrFeL G=1,C@MEN iIGEGBEN bits are
correspondi ngDMAnN treerqruepstt awid | be ¢
i€ECDOFLG=1, it is re€egRrCFe®=10 conf
Update Event Generate
0: I nvalid
1: I nitialize the counter and gen
This bit is set to 1 by swvafrtewar e,
0 VEG R/VNote: When an update event 1is gen
wi || be cleared to O, but the pre
couthawn mode, the countGdMRXLTaQRL O;
centr al al i gnmeunpt nmoddaee, c @ nd @uw n twi |
0.
126.7 Capture/ Compare méTUMRCCedi)st er 1 (
Of fset address: 0x18
Reset val WeD:000x0000
The timer can be configured as input (captur
by CCxSEL bit. The functions of other bits o
and output modes, and the functions of the s
mode and i Thet OBx&kein the register describes
channel in the output mode, and the | Cxx 1in
of the channel in the input mode.
OQut put compare mode:
Fie Name | R/ V Description
31: Reserved
15 | OCCEN R/ VfOut put CompalrCl eGhra nEnnealb | e
14: | OCMOD| R/ VfOut put Compal eMoChea nnel
11 | OCPENR/ VOut put CompalBeufGheannEenlabl e
10 Used in input mode
Capture/ CompadtBel €Ebannel
This bit idregutn/esuttphet direction a
0O0OCCrhannel is output
0Ol1CCTrhannel i d Cilsp uta,p gamd on
9: § CCBEL|R/ M10cCxthannel i s Cilsp unta,ppamdd o n
li1CCx hannel i d Cilspumtappamndon TRC,
internal trigger input
Note: This bit can be written onl
(GTMRCCEN r e@QCBN=0) .
Out put CompaldCl e@hra nEmnealb | e
7 OCCEN R/ VOOCREF is unaffected by ETRF inpu
1: Whehekhieghof ETRF OCREF=0s det e
6 40CMOD R/VOutput Comp alMeo d@&h aComefli gur e
000: Freeze The output O€C®EFare ha
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Fie Name | R/ V Description
001: The output valwue is high whe
CNT matches the value CCx O®EF pwi
be forced to be high
010: The output value is | ow when
counter matches ¢t apt vadéiueo CREHF rw
be forced to be | ow
011: OQut put reverses when matchin
matches the value of the capturel/
OCREF
100: The output is OO&EFRditbeo !l be |
101: The output is OGCREEdDdtbobbehh
110: PWM mode 1 (set to high when
value; other wi se, set to | ow)
111: PWM mode 2 (set to high when
val ue; ot her wioswe, set
Note: When the channel is configu
modi flimdPWM modes ACGBRK I|2ev dlhec har
comparison result changes or when
from freeze mode to PWM mode.
Qut put CompalGPa eChoaandn eEna bl e
0: Di sabl e preloading GTUWRCCO @y; s
through the program and it wild.l w
1: Enabl e preloading fGIMKRICDaegi st

3 OCPENR/ Wt hrough the pkrbgwamkaafitet wan upd
Note: When the channel is configu
modi f Wekaen the preload register is
used onl ypuilns esimogdee ( SPMEN=1); ot H
out putarceompesult i s uncertain.

2 Used in input mode
Capture/ Chmapaee!l &ct
This bit defines the input/ output
0O0OCC& hannel is output
Ol1CC& hannel i d CiOsp umta,p gamdd on

1:Q CCBEL R/ M1occ@hannel i s Ciospumta,p Famd on
li1CC& hannel i d CiOspumtappamnd on TRC,
internal trigger input
Note: This bit can be written onl
(GTMRCCEN r e@QCBN=0) .

I nput capture mode:

Fi el Name|lR/ YV Description

31: Reserved

15: I GFL |R/ I nput Capt urFél €Ceani€ehfigure

11: |1 CPISCIR/ Ml nput Capt WuiPe e €bGohnefeilgur e
Capture/ Chmapaeeél dct
0O00OCCrhannel is output

9: §CCSELU R/ . .
0Ol1CCTr hannel i d Cilsp uta,p gamd on
l10CCrhannel i d Cilspumta,ppa@mdd on
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Fi el Name|lR/ \ Description
l1i1CCXk hannel i o Cilspumtappaemndd on TRC, ¢
internal trigger input
Note: This bit can be written only
(GTMRCCEN r e@QCHBN=0) .
I nput Capt OFéel Ceanehfigure
0000: Disable fprd ter, sampled by f
0001: DI'v=1, N=2
0010: DI'v=1, N=4
0011: DI 'v=1, N=28
0100: DI v=2, N=6
0101: DI v=2, N=28
0110: DI V=4, N=26
0111: DI v=4, N=28
7:4 10 |R/V1000: DIV=8, N=6
1001: DI v=8, N=28
1010: DI'v=16, N=5
1011: DI'v=16, N=26
1100: DI'v=16, N=28
1101: DI v=32, N=5
1110: DI v=32, N=26
1111: DI v=3 2, N=28
Sampling frequency=timer clock fr g
indicating that a jump is gener at ¢
Il nput Capt OIPe e € Gohnefeilgur e
00: PSC=1
341 asc|r/ 2t Psc=2
10: PSC=14
11: PSC=8
PSC is prescaler factor; capture i
Capture/ Chmpaceél Oct
ooCC&x hannel is output
OlCC& hannel i s CiOsp unta,p gdamdd on
1:OCCSELR/V100C&hanneI i of CiOsp unta,p gamd on
l11CC@ hannel i o COspumtappamnd on TRC, 3
internal trigger input
Note: This bit can be written only
(GTMRCCEN ChGBIN=0) .
1268 Capture/ Compare mGTUMRCC&MRi)st er 2
Of fset address: 0x1C
Reset val WeOh:000x0000
Refer to the description of the above
OQut put compare mode:
Fie Name | R/ V Description
31: Reserved
15 | OCEBEN R/ Out put Compa3Cd eGiranEmnealb | e
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Fi e Name | R/ V Description

14: |OCBMOD|R/ fOut put Compa3Mo d&h aComefli gur e

11 | OCPENR/ VfOut put Compa3BeufGheannEenlabl e

10 Used in input mode

Capture/ Chmpa®ceél 8ct
This bit idegutn/ecsuttphet direction a

0O0CCZThannel is output
0O1CCZ¥ hannel i d Ci3spunta,p da&mBd on

9: § CCSEL|R/M10cczhannel i d Ci3spunta,ppam@d on
l11CCZ hannel i o Ci3spumtappamnd on TRC,
i nt etrrniaglger i nput
Note: This bit can be written onl

(GTMRCCEN r e@QCBN=0) .

Qut put Compa2Cd e@hra nEmnealb | e
7 OCZEN R/ MOOCREF is unaffected by ETRF inpu
1: When high | evel ofOCREFREOI nput

6: 4 OCKMOD|R/ Out put CompaxMo d&h aGomeli gur e

3 OCPEN R/ VfOut put Comp a2Pe eChoaandn eElnab !l e

2 Used in input mode

Capture/ Chmmpa®el ect
Thi sdebfiitnes the input/ output dir eq

0O0CCZhannel is output
0OlCCZhannel i o Ci2sp unta,p gdam@d on

1: Q CC3EL R/ M10o0cczhannel i d Ci2sp umta,p Famdd on
l11CCZ hannel i o Ci2eputappa&mdd on TRCi,n
internal trigger input
Note: This bit can be written onl

(GTMRCCEN r e@CBN=0) .

l nput capture mode:

Fi el Name|lR/ YV Description
15: I 3 |R/ VI nput Capt BFél Ceani€ehfigure
11: |1 OBSC R/ VI npQatpt ur e Zhraensno€dolnefri gur e
Capture/ Chomapaee!l 8ct
00CCZhannel is output
0Ol1CCZhannel i d Cidsp unta,p damBd on
9:SC:CS;ELR/VlOCC&hanneI i o Ci3sp unta,p da@m@d on
li1€cC®hannel i d Ci3sp udadp pam dTRC, and
internal trigger input
Note: This bit can be written only

(GTMRCCEN r e@QCBN=0) .

7:4 1 R |R/'VIinput Capt 2Pe e €hbkGohnefeilgur e

Il nput Capt RPe e €kcGohnefeilgur e
00: PSC=1

3: 21 OG2SC R/
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Fi el Name| R/ Description
01: PSC=2
10: PSC=4
11: PSC=8
PSC is prescaler factor; capture i
Capture/ Chmpa®eél &ct
0O0CCZhannel is output
0O1CCZ hannel i d Ci2sp umta,p ga&m@d on
1 OCCSEI_R/VIOCCZChanneI i o Ci2sp unta,p gdamBd o n
l11CCZ hannel i o Ci2epumtappamndd on TRC, 4
internal trigger input
Note: This bit can be written only
(GTMRCCEN r e@QCBN=0) .

1269 Capture/ Compare eGTlaMRCEENERgi st er
Of fset address: 0x20
Reset val WeD:000x0000
Fie Name | R/ W Description
311 Reserved
13 ccroL R/V\Capture/CompéHDatffi:htanF'?elarlty
Refer tC€COOEN_
192 CCEN R/V\Capture/CompSOatﬁ:banEBhble
Refer t&€CE@GEN._
11: Reserved
9 cCcpOL R/V\Capture/ComeOat[fi:btanlf'?elarlty Con
Refer t «€C@OEN_
8 CCEN R/V\Capture/ComeOatﬁ:banEBhble
Refer t &€CE@GEN_
7:6 Reserved
5 CCROL R/V\Capture/CompaOatfiibtanﬁ?elarlty Con
Refer t«€C@OEN_
4 CCEN R/V\Capture/CompaOatﬁbanEBhble
Refer t «€CE@GEN_
3: 2 Reserved
Capture/ Comp®&0Oaet ghanRel arity Con
Whe@C@x hannel is configured as ou
00OCOGs active high
10C0s active | ow
1 CCBOL| R/IWwhe@C@hannel is configured as in
0: Phase not reversed, k@ptpuraes ea
rever seldCiGshennsed as external tri
1: Phase reversed, cap&tCPr @ hats et
rever seldCiGshenmnsed as external tri
0 CCEN R/MCapture/Cmmm@Oetﬁht Enabl e
Whe@C0Os configured as output:
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Fi e Name | R/ W Description

0: Di sabl e output
1: Enabl e output
Whe@CO s configured as input:

This bit determines whet her the
captured @MMRCEGteeri st er

0: Di sabl e capture
1Enabl e capture

126.10Count er rGIgMRENE) (
Of f set addr es s Ox24
Reset val WeD:000x0000

Fie Name | R/ Description

31: CNT R/ fCounter Val ue

126.11Prescal e GEMRSICer (
Of f set addr es s 0x 28
Reset val WeD:000x 0000

Fi el|NamgqgR/ V Description

31:16 Reserved

Prescaler Value
Clock frequency offckc pAfNREC+ A()CK_CNT

15:| PSC|R/ YV

126.12Aut o rel oa®&TM&KYUTSAQRL D)(
Of f set addr ess: O0x2C
Reset val ue: Ox0000 OO0OO

Fie Name | R/ V Description

Aut o R¢dlowd
When the value of auto reload is

31:|AUTORL R/ V

126.13ChannebpOure/ compaGTeMRCEPi st er (
Of fset address: 0x34
Reset val WeO:000x0000

FielNam¢gR/ YV Description

Capture/ Chaparal De
When the captclhrae/niesd manfi gured as i

CCktontains the counter value tchamsi
Oevent .

When the captclhrae/niesd m@anfi gured as o
31:| CCO|R/Mccaxontains the valmetkarcaptliyel oa
Compare tGhe@®bf¥at he capt urcehaanndeilt Omp K
value CNT of the counter t®@COgener at
When the output compaOPBpN=0@TaIRCCM]
registwri)ttemeval ue wil |l i mmedi at el
resul ts;
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NamqR/ Description
I'f the output compadCP EN=ellGCAadIRC C M1 e n
register), the written value
update event i s generated.

wi || g

126.14Channebplure/ compaG®MRCE€Ji st er (
Of fset address: 0x38
Reset val WeD:000x0000

Fi e|Nam¢gR/ V Description

31: Reserved

15| cc1 R/\/Capture/Compa\V&I(Elaannel
Ref eGTMRCCO

126.15Chann€bmpare R&GEFJIMREE@R (
Of f set addr es s 0x 3C
Reset val WeD:000x 0000

N a még

R/ Description

31:

ccC2

Comp a&heann¥é¢dl Re
Ref eGTMRCCO

R/ V

126.16Chann€bmpare R&GEFJIMREE@R (
Of f set addr ess: 0x40
Reset val WeD:000x 0000

N a még

R/ V Description

31:

CcC3

Comp a&heann¥édl Be
Ref eGTMRCCO

R/ V
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13 Basic Timer (BTIMER)

131 I ntroducti on

The basic timers havecomnndmrsigaedoléel oad re
prescaler and trigger controll er.

1332 Mai n characteristics

(1) Timebase unit

Count ebri:t 1cbount ecoumpppedootvinn gand centr al
alignment count

Prescaiden: pt@d®grammabl e prescaler
Autoreload function

B

B

(2) Clock source selection
I nternal <c¢l ock

(3) Input capture function
(4) Counting function

(5) PWM input mode

(6) Output compare function
(7) PWM output mode

(8) Forced output mode

(9) Single-pulse mode

(10) Timing function

(11) Interrupt output request events
Update event (counter overrun/underrun,
Capture/ Compare event
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133 Structure block diagram

Fi g8t ructure Bl ock Diagram

CHO————p Filter ) Channel xcapture/compare |, cyo o
Edge detector register -

CNT
Counter

Auto reload register

134 Functional description

1341 Cl ock source selection
The basic timer is dr i BEMRCHAK internal <c¢l ock

Configure theBTOMNRIEN rleigti safer t o enabl e the co
CNTEN bit is set, the internal clock CK_I NT
counter through the controller and prescaler

1342 Ti mebase uni-t

The time base unit in the basic timer contai
Count er (rCeNgTi)s tleor bi t s
Autorel oad register (AUTORLD) 16 bits
Prescaler (PSC) 16 bits

Counter CNT

There are three counting modpeur pfoosre tthiemecrount
Cou-op mode
Cou-dbwn mode
Centr al alignment mode

Couqwutp mode

Set tcoo uumpe mode by configuring CNTDIR bit of

BTMRR) .
When the countiprmbdejntheuabunter wil/ count
time a pulse is generated, the counter wil/l

t he coBTMMRENTjedgwal to the value of the auto r

www. geehy. com Page&e78



BTMRUTORLD), the counter will stugprt to count
overrun event wiltlhebevadeuree roadft eadu,t camadct i ¢ r el oa
(BTMR_AUTORLD) is written in advance.

The figure below is the timing diagram of count-up mode when the division
factor is 1 or 2.

Fi g6l mi ng Di agrugm Mofd eCowhretn Di vi si on Factor

CNT_EN—‘
PSC=1 Uyt yuuyygyyL
CK CNT——————|

Counter register

Counter overrun

Update event

L LT

/ \ / \ \ / \ / \ /
\/ \/ / \ \ \/
i 0002 0003 |
Counter register 0024 ) 0025 ) 0026 )i 0000 j 00O / A
\ \ /

\ /\ / / / /

Counter overrun

Update event

Couqtown mode
Set t o tdlevnc anordte by confi gur imeggiCNtTeDrl R bit o
BTMRR) .

When the counteunisngnmdo&n the counter star
from thel aatddBVT MRPAUET QRL D) . Each pulse causes t
to decrement by 1, and when it counts down t
froBifr MMUTORLD) .

The figure below is t-Hewhi mbdg Wwhagrameofli vbd
factor is 1 or 2.
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Fi g6imed mi ng Di agrdaomvno fMoQoeu mthen Di vision Factor

CNT_EN—‘
CK_CNT—————

Counter register 05 ,X | 03| o2 \" 01 \‘ 0o “‘ 2 \" 25 ' 24 \" 23

Counter overrun

Update event

L T T
CK_CNTF

\// \\ // \\/ \ / \\ / \ /

Counter register 0002 /X\ 0001 /X\ 0000 /\ 0026 /& 0025 \{ 0024 / {0023 /(\

Counter overrun

Update event

Central alignment mode
Set to the centr al al i QAMBEL DT t modlecbntcohfregg
BTMRR) .
When the countaédrn ginsneint oneomteer t he counter cou
the value oBTMBUWI OReLIDgad t(hen counts down to
value of the8TMtUl OReLIDgad Whi ch will repeat; i
when the counter talua ceou((AEBTORLEBDITr be eve
generated; in counting down, when the counte
event wild.l be generated.
The figure below is the timing diagram of ce
di vision factor is 1 or 2.
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56

Fi g68ed mi ngr &©maof

Geehy

Centr al alignment Mode when Di
CNT_EN—‘
PSC=1
CK_ CNT————
Counter register o‘fff;“\ 0o | o1
Counter T
underflow L
Counter overrun
Update event T T
L T LT
CK_CNT
\\\ // \\\ // \\ ’/ \\\ // \\\ / \ // \ //
Counter register 0003 /X\ 0002 /X\ 0001 /,XL\ 0000 /\\ 0001 >/ 0002 /X\ 0003 /\/\\
Counter overrun
Update event
Prescal er PSC
The prdscal6erbits and programmabl e, and it ca
of the counter to any val uBBTMRP SGi nedir$6&6B36, (
and after frequency division, the clock wildl
prescal er hascanbbéfehangbdcduring running.
1343 I nput <capture
Il nput capture channel
Thbastiicmerontesmmsdependent capture/ compare chann
is surrounded by a capture/ compare register.
I n the input capture, the mearsalrel@lofsi Gnal wi
the timer, first pass through the edge detec
capture channel s. Each capture channel has a
When the capture occurs, the value of the <co
cpture register CCx. Before entering the cap
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hrough the prescaler to set how many events

—t

l nput capture application

13.4.4

|l nput capture is used to capture external ev
i ncddte the occurrence time of the event and n
events (measure the frequency or pulse width
edge appears on BITheRCCxpueéegipsther twiel | capture
value of the columbt@&rbiatndoft hteBa&N$ERwti Wd r egi st e
be set to 1; if CCxI|IEN=1, an interrupt wil!/l

I n capture mode, the timing, frequency, <cycl
be measured. In the input captureg maddge, t he

detection. When the rising edge appears on t
capture occurs, at this time, the value of t
capture register CCx; at the same time, it w
capture weddrded in the interrupt service pr
recorded. When the next rising edge is detec
value of counter CNT will be |l atched in capt
it will enteerthptcapgpaune rerad the value of

the cycle of this pulse signal will be obtai

Out put compar e

There are eight modes of output compare: fre
mat ching, channel x is i nHwalcied twhemvmdtichi g
val i d, PWM mode 1 and PWM mode 2, which are
BTMR_CCx CiRegi ster and can control the wavef ol
compare mode.

OQut put compare application

13.4.5

WWWw.

I n the output comparepmbdejtyhefpequéency and
pul se generated by the timer can be controll

When the value of the counter is equal to th
the channel out put can be set as high Il evel,
t he OCx MODT MR tCCxCrmRRegi ster and the CCxPOL bit

PWM output mode

PWM mode ignalulslkeasican be adjusted by exter
The pulse width of the signal is determined
CCx, and the cycle is determined by the valu

PWM output mode cont ai nv nPowM n2gdeP WM amodd eP VW a
PWM mode 2 are d-upi deddowinh taon dc cewdmgte al i gnment
in PWM mode 1, if the value of the counter
compare register CCx, the outputidwaleild.wi Il
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Set the timing diagram in PWM mode 1 when CC

Figs®led mi ng Diagram-wuf MNMWMVE Count

AUTORLD ’_‘ ’_‘ ’_‘ ’_‘ ’_‘

P

OCXREF

Fi g6f0led mi ng Diagram-bdwrP WWaddeount

wromor - - - - -

T e ) e

OCXREF

Fi gédle mi ng Diagram of PWM1 Centr al al i gnme

AUTORED ——+— - = e _ _
TRt I T T

OCxREF

I n PWM mode 2, if the value of the counter C
rgei ster CCx, the output Il evel wildl be invali

Set the timing diagram in PWM mode 2 when CC
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Fi g6f&led mi ng

Di agram-wof NMWMVMEZ Count

OCXREF

Fi g6Bled mi ng

Di agram-bdwrPWWR2d eCount

AUTORLD
ce --
OCXREF
| | | | :
l | | | !
Fi g6édleé mi ng Diagram of PWM2 Centr al al i gnme
| | I I I I |
AUTORL-D———JI-— A _ L I (P 4 !
CCx —=—=—=—p+——"tg—————— -
| | I I I I |
! ! : : : : ! :
| | I I I I | |
| | I I I I | |
! ! : : : : ! |
| | | | | | | I
OCxREE |
' ' ! ! ! ! | !
1346 PWM i nput mode
PWM i nput mode is a particular case of input
I n the PWM input mode, tBhTeMRRWM andndheenters
signal wil/l be divided into two channel s, on
ot her can measure the duty cycl e. I n the con
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the polarity amfd dadme oharemelwi | | be automatica
the opposite polarity.

Fi g6kl ming Diagram in PWM Input Mode

TI1

BTMR CNT ooos/ /o000 /K 0001 \\ 0002 ) oo?é ) 0004 ) 0005/) 0000 |

BTMR_CCO (003

BTMR_CC1 0005

ICO capture IC1 capture ICO capture
IC1 capture Pulse width Cycle
Counter reset The value is latched in The value is latched in
BTMR_CCO BTMR_CC1

13.4.7

WWWw.

Si neglud se mode

The s-puhbgse mode i s a special case afsbi mer ¢
speci al case of PWM output mode.

Set SPMEBTMRIRLofegister, angpué$ssleemobdehe Asi pgl
the counter is started, a certain number of
update event occurs. When anruwdbtesewvpnt oc
counting, and the subsequent PWM waveform ou

After a certain controllable delay, a pul se
generatedpulnssimgde through the program. The
by theoBBMEE€X regi steryp imodeh,e tchoaundel ay t i me
CCx and the pul se+ WiCkt; h iins-dtAWwhCRoR e, t he
del ay time -CE&x AUTORLIDe pukde width is CCx
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Fi g6é6le mi ng Di agrpaut soef NMoidneg | e

AUTORLD-—— —
CCx
< tpuLse ™ tpELAY
OCXREF L;_AAA_*,
OCx
1348 Forced output mode
In the forced output mode, the comparison re
corresponding level is directly output accor

CCSEflf BITMRCECR egi ster, set CCx channel
OCxMOD=100BITWMR_fC&rCRgi ster, set to force
signal to invalid/valid

5

5

I n this mode, the corresponding interrupt wi

1349 I nterrupt request
The timer can generateean botersugurwhgnopar

Update event (counter overrun/underrun,
Capture/ Compare event

5

5

135 Regi ster address mapping

TabdBTI MRBRgi ster Address Mapping

Regi ster nag Description Of fset a
BTMRR Control registeil 0x00
BTMR_CCXCR Channel xegbsateol 1 0x04
BTMR_CCXCR Channel xegbsateol Z 0x08
BTMRCEG Control event gener 0x0C
BTMR ER I nterrupt enabl e 0x10
BTMRR Status register 0x14
BTMRCNT Counter registe 0x18
BTMRSC Prescale regist 0x1C
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Regi ster nag Description Of f set a
BTMRUTORLD Auto reload regi 0x20
BTMRCCO ChannedaptOure/ compar € 0x24
136 Regi ster functional description

136.1 Contr ol rBg MBCIREY 1 (
Of fset address: 0x00
Reset val WeD:000x0000

Fie Name R/ V Description

3 18: Reserved

PSC Regi srteelroadAduthPr el oad Enabl e
When the buffer is disabl ed, m
i mmedi ately change the value |
7 PRPEN R/ fbuffer imoeinfapilieg,the PSC in t
the value |l oaded into the coun
0: Di sabl e

1: Enabl e

BTMRUTORLD RegirstleoradAuvwtreel oad
When the buffer is ®BiTM&FUTQRL Dn

program wi || i mmedi ately | ead
6 ARPEN R/Vto the counter; when the buffe
BTMRUTORLD by program wi |l | eq

valuesdl badt he counter at the
0: Di sabl e
1: Enabl e

Centr al alignment mode select

I'n the central alignment mode,
alternately; ot her wi se, it owi
cenakirgnment modes affect the
comparison interrupt flag bit
counter is disabled (CNTEN=0),

5: 4 CAMSEL|R/ VOO: ®Bddegned mode

01: Center alignment neodentler(rty
of output channel is set to 1
10: Center alignment mode 2 ('t
of output channel is set to 1
11: Center alignment mode 3 (t
ofout put channel is set to 1 wh

Update Disabl e

Update event can cause AUTORLD
the value of wupdate setting.

0: Enabl e update event (UEV)

An update event can occur in a
The counter overruns/underruns]
Set UEG bit ;

1: Di sable update event

3 UDI SEN| R/ V
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Fi e Na me R/ V Description
Single Pulse Mode Enabl e
When an update event i s gener a
channel can be changed; in thi
2 SPMEN R/ Vcl eared, thestopptdr wnldl the s
|l evel of the channel wil/l no |

0: Di sabl e
1: Enabl e

Counter Direction

This bi-anliy wlkean t he counter i
1 CNTDI R|R/ Vfal i gnment mode.

0: Count up

1: Count down
BTl MER Enabl e
0 CNTEN R/ V0O: Di sabl e

1: Enabl e

1362 Channel xr egingt®@MRL CCXxLCR
Of fset address: O0x 04
Reset val WeD:000x 0000

Field Name R/W Description

31:10 Reserved

Output Compare Channel 0 Mode Configure
000: Freeze The output compare has no effect on OCOREF

001: The output value is high when matching. When the value
of counter CNT matches the value CCx of capture compare
register, OCOREF will be forced to be at high level

010: The output value is low when matching. When the value of
the counter matches the value of the capture/compare register,
OCOREF will be forced to be low

011: Output reverses when matching. When the value of the

counter matches the value of the capture comparison register,
flip the level of OCOREF

9:7 OCOMOD R/W i
100: The output is forced to be low. Force OCOREF to be low
101: The output is forced to be high. Force OCOREF to be high
110: PWM mode 1 (set to high when the counter value<output
compare value; otherwise, set to low)
111: PWM mode 2 (set to high when the counter value>output
compare value; otherwise, set to low)
Note: When the channel is configured as output, this bit cannot
be modified. In PWM modes 1 and 2, the OCOREF level
changes when the comparison result changes or when the
output compare mode changes from freeze mode to PWM
mode.
Input filtering coefficient
Based on TIMER

6:4 ICOF R/W | 000: bypass
001: 1 PCLK
010: 2 PCLK
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Field Name R/W Description

011: 3 PCLK
100: 4 PCLK
101: 5 PCLK
110: 6 PCLK
111: 7 PCLK

Capture effective edge

00: Rising edge is effective

3:2 CCOEDGESEL R/W | 01: Falling edge is effective
10: Both edges are effective
11: Rising edge active

Capture/Compare Channel 0 Output Polarity Configure
When CCO channel is configured as output:

0: Phase not reversed

1 CCOPOL R/W | 1: Phase reversed

When CCO channel is configured as input

0: Phase not reversed

1: Phase reversed

CCO channel input and output enable
0 CCOEN R/W | 0: Not enable
1: Enable

136.3 Channel xr egingtB®@MR2 CCXCR
Of f set addr ess: O0x 08
Reset val WeD:000x 0000

Field Name R/W Description

31:2 Reserved

Channel 0 input and output select
1 CCOSEL R/W | 0: Analog input mode
1: Output mode

CCO register auto- reloading buffer enable

When the buffer is disabled, program modifications will
immediately change the value loaded into CCO; when the buffer is
0 CCORPEN R/W | enabled, program modifications to CCO will change the value
loaded into the counter at the next update event.

0: Disable

1: Enable

1364 Control event gemBelrMIREEGN regi ster
Of fset address: 0xO0C
Reset val WeO:000x0000

Field Name R/W Description

31:2 Reserved
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Field Name R/W Description

Capture/Compare Channel 0 Event Generation
0: Invalid
1: Generate capture/compare event

This bit is set to 1 by software and cleared to 0 automatically by
hardware.

If Channel O is in output mode

1 CCOEG W | When CCOIFLG=1, if CCOIEN is set, the corresponding interrupt is
generated.

If Channel O is in input mode

The value of the capture counter is stored in BTMR_CCO register;
configure CCOIFLG=1, and if CCOIEN is also set, the corresponding
interrupt will be generated; at this time, if CCOIFLG=1, it is required to
configure CCORCFLG=L1.

Update Event Generate

0: Invalid

1: Initialize the counter and generate an update event

This bit is set to 1 by software, and cleared to 0 by hardware.

Note: When an update event is generated, the counter of the prescaler
will be cleared to 0, but the prescaler factor remains unchanged. In the
count-down mode, the counter reads the value of BTMR_AUTORLD; in
central alignment mode or count-up mode, the counter will be cleared to
0.

0 UEG W

1365 I nterrupt en®&8FIMRI BRgi ster (
Of f set addr ess: 0Ox10
Reset val WeD:000x 0000

Field Name R/W Description

31:2 Reserved

Capture/Compare Channel O Interrupt Enable
1 CCOIEN R/W | 0: Disable
1: Enable

Update Interrupt Enable
0 UIEN R/W | 0: Disable
1: Enable

1366 St atus rBRIGNERer (
Of f set addr ess: Ox14
Reset val ue: Ox00O00O

Field Name R/W Description

31:3 Reserved

Captuer/Compare Channel 0 Repetition Capture Flag
0: Repeated capture does not occur
1: Repeated capture occurs

The value of the counter is captured to GTMR_CCO register,
and CCOIFLG=1, this bit is set to 1 by hardware and cleared to
0 by software only when the channel is configured as input
capture.

2 CCORCFLG | RC_WO
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Field Name R/W Description

Update Event Generate Flag
0: No update event occurs

1 UIFLG R_WOC 1: Update event occurs

When the counter value is reloaded or reinitialized, an update
event will be generated. The bit is set to 1 by hardware and
cleared to 0 by software.

Capture/Compare Channel O Interrupt Flag

When the capture/compare channel 0 is configured as output:
0: No matching occurs

1: The value of BTMR_CNT matches the value of BTMR_CCO

When the content of BTMR_CCO is greater than that of

0 CCOIFLG RC_WO BTMR_AUTORLD, uhder t.he condition of counter overflow in
the upcount mode, this bit is 1.

When the capture/compare channel O is configured as input:

0: No input capture occurs

1: Input capture occurs

When a capture event occurs, set 1 by hardware; clear 0 by
software or clear 0 when reading BTMR_CCO register.

136.7 Count er rBeTgMRENEY (
Of fset address: 0x 18
Reset val WeD:000x 0000

Field Name R/W Description
31:16 Reserved
15:0 CNT R/W | Counter Value

1368 Prescal e BEeMRPSCe¢r (
Of f set addr ess: Ox1C
Reset val ue: Ox00O00O0

Fi el]Namqg R/ W Description

31: Reserved

Prescaler Value
Clock frequency offckc pANREC+ A)CK_CNT

15:| PSC| R/I' W

1369 Aut o rel oadTM&UTsQRLD)(
Of fadtlr ess: O0x20
Reset v @0 OFeF:F FO x

Fie Name | R/ V Description

31: Reserved

Aut o Rel oad Value
When the value of auto reload is

15:|AUTORIY R/ YV

13.6.10ChannebpOure/ compaBTeMREEYi st er (
Of fset 8ddrhAess:
Reset val WeD:000x0000
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Fi e|]Nam¢R/ \ Description

31: Reserved

Capture/ Choamaral e

When the captclhrae/nied manfei gured as i
CC@ontains the counter value tchamsit
Oevent

When the captchrasm/niesd mpanfi gured as 0
CC@kontains the value currently | oa
15:| cco|lrR/ MCompare thE@bf¥at he amalptcwroshaneveilt M t N
value CNT of the counter t@COgener at

When the output compaO@®BpN=e0d ofadr i s
BTMR_CCXCRegi ster), the written val
comparison results;

| f otuhteput compare pPpOEPBENdIBENRNGOH €
register), the written value wil/| g
update event is generated.
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14  Low-power timer (LPTIMER)

141 I ntroducti on

The -power ti mer f eatflébriets caonu nutnesri gtnheadt can ope
| oppower state with very | ow power consumpti ol
the systempbwem mobew

142 Mai n characteristics

(1) 16-bit count-up counter

(2) Configurable clock frequency selection
(3) Low-frequency independent clock drive
(4) Wake-up output

(5) Interrupt output

143 Structure block diagram

Fi g6i7Set ructure Bl ock Diagram

LPTIMER
e T | APB LPTMR_REGI
: CPU :4—> s STER
LPTMR | .
INTERFACE tmr wku
Iptmr_kclk ptmr_wkup
Iptmyr irq
lptmr_k_rst_n___| , | owtme | —PUME
——1| COUNTER
144 Functional description

1441 Direction for wuse
(1) Configure LPTMR_PSC register
(2) Configure LPTMR_WKVAL register

(3) Configure the CNTEN bit enable module of LPTMR_CR
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(4) Configure the LPTMR_CR LPTIEN bit to enable interrupts. Enabling it
allows you to enter the interrupt, otherwise it cannot

145 Regi ster address mapping

Tab4 2 PIMERRegi Attéeress Mapping

Regi ster nasg Description Of f set adg
LPTMER Control registé¢ 0x00
LPTMRSC Prescale regist 0x04
LPTMR_WKVAL Wak-epoumRtegi ster 0x 08
LPTMEBR Status registe] 0x0C
LPTMRNT Counter registe 0x10
146 Regi dtuemrct i onal description

146.1 Contr ol L®gMBRer (
Of f set addr es s 0x00
Reset value: Ox0000 0O0OO

Field Name | R/W Description

31:2 Reserved

Interrupt enable

0: Disable

1. Enable

This bit can only be written after Isi_ready.

1 LPTIEN | R/W

Module enable

0: Disable

1: Enable

This bit can only be written after Isi_ready.

0 CNTEN | R/W

146.2 Prescal er LPaYPYREIE)r (
Of f set addr ess: Ox 04
Reset val ue: Ox0000 OO0OO

Field | Name | R/W Description

31:16 Reserved

Prescale select

Frequency division of 1~65535 can be selected
0000000000000000: 1 frequency division
0000000000000001: 1 frequency division
0000000000000010: 2 frequency division
0000000000000011: 3 frequency division

éé

1111111111111111: 65535 frequency division

15:0 PSC | RIW
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146.3 Wa k-apCounRegi stRTMR_ WK)VAL

Of fset address: 0x08
Reset v@O0 QFeF.F FO x
Field Name R/W Description
31:16 Reserved
15:0 | WKVAL | R/W | Wakeup value

1464 St at us

rleRT MBRR T (

Of fset address: 0xO0C
Reset val WeD:000x0000
Field Name R/W Description
31:3 Reserved
LPTMR Reload Value Update Flag
When the counter reload value is updated, set 1 by hardware;
2 RVU R after the counter reload value is updated, clear 0 by hardware; the
counter reload value is updated only when the RVU bit is cleared
to 0.
LPTMR Prescaler Value Update Flag
1 PVU R When the prescaler factor is updated, set 1 by hardware; after the
prescaler factor is updated, clear 0 by hardware; the prescaler
factor is updated only when the PVU bit is cleared to O.
| .
0 WKELG RIW ntérrupt status register
Write 0 to clear to 0.

1465 Count er

rLePgTiMBRE M T ) (

Of fset addr ess: O0x10
Reset val Web:000x0000O0
Field Name | R/W Description
31:16 Reserved
CNT count value
15:0 CNT R | It needs to be read twice, and only when both readings are consistent
will it be the current count value.
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15 Waitchdog timer (WDT)

151 I ndependent watchdog
Not e: For independent watchdogss there shoul
bet ween two feedings.

1511 I ntroduction

The independent wat ebhidto gp rceosncsa Isersb iloM/D Ta nP 8C, i
couwthawn coubterrelldaad ReRi segrre@wbDster | WDT _ |
andtatus regSRter | WDT_

The independent watchdog has an independent
master clock fails, it is still wvalid.

The independent watchdog is applicabl e when
requiredachkuwtr atctyer equi rement is not high.

15.12 Main characteristics
(1) Configurable 12-bit down counter
(2) Driven by a low-frequency independent clock (can work in stop modes)

(3) After the watchdog is activated, a reset occurs when the counter drops
to 0x00

(4) In debug mode, the counter can be configured to stop counting
1513 Structure block diagram

Fi g6®d ock diagram of independent watchd

e T ! _APB
| ‘ , IWDT_REGIS
: CPU | = TER
IWDT_INTER
clk_Isi B — FACE
i | WDT_COUN €— iwdtrst [—»
nw_iwdt_en =y { “) TER
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15.1.4

15141

151.4.2

Functional description
Key register

Write OxCCCC in thabkeythegisatdependent watch
counter starts to count down from the reset
counts to Ox000, a reset will be generated.

Write OXAAAA in the key register, and the val
reloadedcobontker to prevent the watchdog from

Write 0x5555 to the key register to rewrite
and the reload register.

Regi ster access protection

The prescaler register | WDTRR&®Gvend hreel oad r

funicon of write protection. I f you want to r
to write 0x5555 in the key register. | f you
the protection of the register will be start

Write OXAAAA to thewrkietye rpegitsetcetri oann d utntce i on
enabl ed.

The prescaler register and reload register ¢
regi ster.

15143 Di rection for use

Watch dog initialization steps

WWWw.

(1) Configure the RCC register to enable the IWDT clock;
(2) Configure the RCC register to enable the LSI clock;
(3) Enable IWDT by writing OXCCCC to the IWDT_KEY register;

(4) Unlock register write protection by writing 0x5555 to the IWDT_KEY
register;

(5) Configure the IWDT_PSC register;

(6) Wait for PVU to be 0;

(7) Configure the reload register IWDT_RLR;
(8) Wait for RVU to be 0;

(9) When feeding the dog, refresh the counter value as the reload value by
writing OXAAAA to the IWDT_KEY register.
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15.2

15.2.1

15.2.2

WWWw.

Wi ndow watchdog

Il ntroducti on

The window wat ¢ h-diofg-rfumend anign sd oavn7acloeurn taenrd pr e
contr ol regCRteonWwpirati on register WWDT_ CF
regi st erSRWWDT _

The window watchdog clock comes from PCLK, a
obtabgeg9requency division pédonthieg@Kedohntehe
configuegtsbar) .

The window watchdog is applicable when preci
Mai n characteristics
(1) Configurable 7-bit down counter

(2) Configurable window, with a lower limit value of 0x3F, window period
counting can prevent reset

(3) A-reset occurs when the decrement counter is reduced to 0x3F, that is,
when T6 jumps to 0

(4) When the counter value is greater than the window value, the counter
(with a decrement counter configured) will be reset

(5) An early wake-up interrupt can be generated when the counter value
equals 0x40

(6) In modulation mode, the counter will stop counting
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1523 Structure block diagram

Fig6e6® ndow Watchdog Structure Block Diag

ImTT T 1 _APB
I CPU &> —
|““i‘-——1 | | WWDT_INTER
I INT : it irg FACE
[
L | WWDT_CQUN wwdt_rest =
] TER —_—
1524 Functional description
Enabl e window watchdog timer, and the reset
., When the counter dropas feoent Owkdl0Ol tlbe Ox 3F
., When the counter valwue is greaavwr than t
register, if the software reloads the co

15241 Enabl e the watchdog

After reset, the watchdog is always cl osed.
WWDTCRr egi ster to 1 enables the watchdog, and
wat chWognhe watchdog is in the off state, the
reverts to the default value.

15242 Configuration Protection

I nterrupt enabl e, prescaler, and window conf
when the watchdog is disabl ed.

15243 Wi ndow mode

WI NDObNW t est bhe window value, and the feeding

watchdog i s aMfNDOOM @l f by eeldé ng occurs when th
val ue i s oM NDtQaNfa trheasnet Twelr Ef ocepurt he feedi ng
i nterval must be | &4 NDiOWahuer equal to the

15244Feed the dog

The WWDT feeding action is tToOWdirte cofl yt heoad
WWDTCRr egi st erT,OUaineds ttahret s counting from the |
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shown in the figure where the window value i

FigudoOled mi ng Diagram

| | |
J|47Non refeshable — ple——— Refreshable———————— !

|
WIN_MATGH

|

[
WWDT_RESHT

|

|

I nterrupts

WWDT can be configured with an interrupt. Wh
O0x40, an a@prlintwakaeapt flag is generated. Whe
i nterrupt .iTsheg emagkrebi @dd and interrupt can be
0 to the EWI FLG SRrtegofsttere WWDT _

15245 Cl ock

One input is PCLK, and two outputs are the r
WWDT_| RQ. TOUT[ 6:0] represents the decrement
WI NDW[ 6: 0] represents the upper | imit value ¢
and the upper | imit of the window can be con
l'imit of the window is Ox3F.

After beindgi yregqdemyeyt he fregesenvegesdiagi dae,
counting clock of the decrement counter. Whe
begins to work. After starting work, the val
WWDT_CFG cannot be changed.

15246 Di rection for use

Watch dog initialization steps
(1) Enable the WWDT clock;

(2) Configure the frequency division coefficient, window value and
decrement counter value;

(3) Configure interrupt enable and NVIC;

(4) Timed loading of the WWDT _CR register to feed the dog must be done
during the window period; otherwise, a reset will occur.

(5) When the counter reaches 0x40, an interrupt is generated, and the
interrupt handling function is entered to reload the value and clear the
interrupt flag.
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153 | WDT register address mapping

Tab422 WDT Regi ster Mapping

Regi ster nam Description Of f set af
| WDT _KEY Key register 0x00
| WDT_PSC Prescale regi 0x04
| WDRLR Counter reload 0x08
| WDBR Status regist 0x0C

154 | WDT register functional descript]

1541 Key register (I WDT_KEY)
Of fset addr ess: 0x00
Reseal ue: 0Ox0000 0O0OO

Fi el]NamqR/ V Description

31: Reserved

Al'l ow Access | WDT Register Key Valu
Writing O0x5555 means enabl e dLacecgeisss
When the software writes OxAAAA, it
15:| KEY| W which requires at teapredehbh8| tBeKwe
resetting.

Write OxCCCC to enable the watchdogdg
unrestricted by tOmice wammhddgwbs d) u
be turned off. Only by resetting c4g

1542 Prescaler register (I WDT_PSC)
Of f set addr ess: 0Ox 04
Reset val ue: Ox0000 OOO7

Fi el|NamgqR/ Description

31: Reserved

Pr e s craalcetror Configure

Support write protection fuh@bToKE
register, it is allowed to access f
register,P\WwWehd yf owhSERiWDdTi_st er, can th
be chainmgetdhe process of r eadAW&O0,t hc
the -oeadvalue of PSC register be vai

000: PSC=4
2: 0 PSCIRW |01 - PSC=8
010: PSC=16
011: PSC=32
100: PSC=64
101: PSC=128
110: PSC=256
111: PSC=256
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1543 Counter reload RERiIister (1 WDT_
Of fadtdress: 0x08
Reset value: 0x0000 OFFF
Fi el]NamqR/ V Description
31: Reserved
Wat chdog Counter Reload Value Setup
I't supports write protection functi
wat chdog counter when OXAAAA is wri
11:] RLRI RW process of writing '[.hIS reglste_r, t
RVUHO. I'n the procegssobrr KRa/diOp g mh b
| WDBRregi ster, can the read value b
The watchdog timeout cycle can be ¢
prescaler value.
1544 St atus regiSRer (1 WDT_
Of fset address: 0xO0C
Reset value: 0x0000 0O0O0O
Fie Name | R/ V Description
3 12: Reserved
Wat chdog Counter Reload Value Upgdg
1 RV U R When the counter relogd value 1is
counter reload value is updated,
reload value is uBWUYitiged isnlcy ewmhre
Wat chdog Prescaler Value Update H
0 PV U R When tkscpl er fac_tor is updated,
prescaler factor is updated, cl ea
updated onlIPWwUwhteni st hcel eared to 0.
155 WWDT register address mapping
Tabd4d ®/VWDT Regi stesrs Mhagppi ng
Regi ster nameg Descripti ol Of fset add
WWD TCR Control reg 0x00
WWDT _CFG Configuratiol 0x04
WWD TSR Status regi 0x08
156 WWDT register functional descript.i
These peripheral regi sters Itiatns )b eoro pworad e(d3 D
bits).
156.1 Contr ol regi €ERer ( WWDT _
Of fset address: 0xO00
Reset value: Ox0000 OO7F
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Fi el Name | R/ V Description

31: Reserved

Wi ndow Watchdog Enabl e

This bit is set to 1 by softwar
7 WWDTENR/S |af reerset . When WWDTEN=1, WWDT <ca

0: Di sabl e
1: Enabl e

Down counter

6: 0 TouT | RIW Store the value of the watchdog
every (4096*2PSC[1:0]) pclk cyc
from O0x40 to Ox3F.

156.2 Confrngtui on register (WWDT_CFG)
Of fset addr ess: O0x 04
Reset value: O0x0000 O1FF

Fie Name | R/ V Description

31: Reserved

Early Wakeup I nterrupt Enabl e
0: Meani ngl ess

1: An interrupt is generated when
interrupt can only be configured

9 EWI EN R/W

Ti mer Base Prescaler Factor Confi
Divide the frequency on the basis

00: No frequency division
8: 7 PSC |[RW|01: 2 frequency division
10: 4 frequency division

11:f rBequency division
This prescaler can only be config

Wi ndow Value Setup

6: dw NDOl RW Thi s window.valye is 7 bits, whi c
counter. This window value can on
eabl ed.

156.3 St atus regi sStRer ( WWDT _
Of f set addr ess: O0x 08
Reset val ue: Ox0000 OO0OO

Fi el Namel R/W| Description

31: 1 Reserved
Early Wakeup I nterrupt Occur FI
0: Not occurred

0 EW FIlRC_ W ;: Wh e n thg counter val ue r etahceh
interrupt i s not enabl ed, the b
I't can be cleared by writing O
invalid.
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16  Universal Synchronous/Asynchronous

Transceiver (USART/UART)

16.1 Ful | Name and Abbreviation Descri|
Tabd4®ul | Name and Abbreviation Descripti ol
Ful | name in English English abbr

Clear to Send CTS

Request to Send RTS

Most Significant Bit MSB

Least Significant Bi LSB

Guard GRD

Overrun OVR

162 I ntroducti on

USARTuni ver sal synchronous/)asiyshcaehrsoenroiuasl tr ans
communi cation device thadupclaenx fdnegkliebalyf ex cha
data with external devices, and meets the re

i ndustry staasryharhd odRAs seUSART daltao fofrfmarts a
wi de range of Dbaud rate options

USARMTot only supports the standard asynchr onc
supports synwhyooomsmuoheati on and some ot her
exchange modebN pucthoaenad mooddeem oper ati on
(CTS/RTS), it apsocsspportaemmuhitcati on

USARdAlIl so supports DMA f-spetdodata cemmumnechtic

163 Mai n characteristics

(1) Full-duplex asynchronous communication
(2) Single-line half-duplex communication
(3) NRZ standard format

(4) Characteristics of programmable serial port:
Data7®iaoer 9 bits
Check bits: Even parity check, odd parit
Support 1 and 2 stop bits

(5) Check control
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Transmi' t t he check bit
Check the received dat a

(6) Supports 8x/16x oversampling rate

(7) Programmable high or low priority

(8) Independent transmitter and receiver enable bit
(9) Can switch TX/RX pins

(10) Programmable baud rate generator, with the USART baud rate up to
8Mbits, UART baud rate up to 4Mbits

(11) Multiprocessor communication:
I f the address does not match, it will e
., Wake up from mute mode through idle bus
detection

(12) Automatic baud rate detection

(13) Synchronous transmission mode

(14) Generation and detection of LIN break frame

(15) Receive frame error detection

(16) Hardware parity detection

(17) 1/16 bit noise detection

(18) Support hardware flow control and RS485 driver enable
(19) DMA can be used for continuous communication

(20) Support ModBus communication
Ti meout detection
CR/ LF <c hraecaccgreirt i on

(21) Status flag bit:

Transmission detection flag: The transmi
receive register is not empty, and trans
Error detection flag: Overrun error, noi
error

(22) Multiple interrupt sources:
The transmit r
Transmi ssion ¢
CTS changed
The receive register is not empty
Parity check ror
LI'N break detection
Noi se error

(¢)

gi ster is empty
mpl et ed

o

D
—
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Overru

n error

Fr ame error
, Failed to receive interrupt on ti
. Character match
164 Struct urdi adroam
Fi gUdeSARSt ructure Bl ock Diagram
. Receive shift ‘ B RTS/DE
Receive data buf register
R
A A
v
Receive FSM
()
o 1))
£ Register receive/ A S
% transmit A
'E‘ﬂ configuration L 2
[an
< .
Transmit FSM
A
v
v Y 50 TX
Transmit data buf Transmit shift
I: register 4—.CTS
V4 B
Fi guBdeARSt ructure Bl ock Diagram
. . RX
. Receive shift
Receive data buf register l—»{ |
A A
v
Receive FSM
3]
8 Register receive/ A
£ transmit
0 configuration L 2
o
< Transmit FSM
A
v v
Transmit data buf Transmit shift <—>T.X
I: register
Pag206
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165 Functional description

Tab4d @& SARPi n Description

Pin Type Description
USARTRX Il nput Data receiving
Data transmissi

Qut put
USARTT X . When the transmitter
I/ O (-siimg]l mo ¢ )

transmit data, the

USARTCK Qut put Clock output
USARMRT Il nput Request to send in har
USARMCT Qut put Clear to send in hard

Drive enable actiwv
USARTDE Il nput )
transmitter/ recse

1651 Sindlieme-dhpl £x communi cati on

HDSEbLi tUSAAFRTRBr egi ster determines whiebnhéder to e
hatdbpl ex mode.

WhedSAReEInt er s-l shedbmll dx mode:

The CLKENLbNBN&andWWSAREER register must be
cleared to 0.

RX pin is disabl ed.

., ITX pin should be -ccromifoiud prue d aamsd cwmeamect e
RX pin inside the chip.

., Transmitting data and receiving data can

same time. The data cannot be received b
To receive data, enable recdiCFL®g can be
bi t UBARSRregi ster is set to 1.

If there is data collision on the bus, s
the distributed communication process.

1652 Frame f or mat

The frame format of dBHBEARTRamegissteeantrol |l ed
Mbit contr ol sentgheh,c hwahriaccht7&ramk b%® ksietts t o
The PCEN bit controls whether to enabl e
ThPSERhi t controls the check bit to deter

5

Tab4 ASARFr ame For mat

Mbi t PCEN b USARdat a fr ame

00 0 Start-bbi td8&8ta+stop bi
00 1 Start-bbi tddFewegmwmdpgarity chec
01 0 Start-bbi td&@ta+stop bi
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Mbi t PCEN b USARdata frame

01 1 Start-bbi td8eagmmdparity chec
10 0 Start-bbi tededta+stop bi
10 1 Start-bbi tded&ta+parity chec

Note: Only USART supports a character |l ength of 7 <char a

Co

nfigurable stop bit

2 different stop bitsSTc@bh tb8ARBRf i gured thro
regi ster.

1 stop bit: The default stop bit

2 stop Wsieeds i n noshaibnlemondoede and har dwar e
control mo d e

B

B

Check bit

16.5.3

165.3.1

WWWw.

PSELi tUSSAARCTRL determines the pRARSEHOY ¢c¢hechk bit;

even parity check, on the contrary, it is od
, Even check: When theandmbéecaf bftamé'dact
the even check bit is 0; otherwise it is
, 0dd check: When the number of frame dat a
the odd check bit is 1; otherwise it is
., Check generation: When transmitting data

USARTRL register, and the check bit wildl
data and be transmitted.

Parity check:

- I'f the parity check USARSRr etghiestPerFL G f
wi || be set.

5

- | f the check contr ol is enabl ed, corre
triggered.

Transmitter

WhehEMiIit of tWRARBRIi sseset, the transmit shi
outdata through TX pin and the corresponding
through CK pin.

Character transmission

During trans miUSAIRdGn hpeerliecads tofsi gni fi cant bit
moved out by TX pilhSARDRtegilsn dtruhfifsesmad e,

bet ween the internal bus and the transmit sh
A data frame is composed of the start bit, ¢
| o-wev el start bit in front ofl ewa&dh sdlogpr ddtter

whose numberblie. configur a
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Transmi ssion configuration steps

(1)
)
®3)

(4)

()
(6)
()

(8)

NotTeE N i t
which is

Set UEN bit of USART_CR1 register to enable USART
Decide the word length by setting M bit of USART_CR1 register

Decide the number of stop bits by setting STOP bit of USART_CR2
register

If multi-buffer communication is selected, DMA should be enabled in
USART_CRa3 register

Set the baud rate of communication in USART_BRR register
Enable TEN bit in USART_CR1 register, and transmit an idle frame

Write data to USART_DR register (if DMA is not enabled, repeat step 7
for each byte to be transmitted)

Wait for TCFLG bit of USART_SR register to be set to 1, indicating
transmission completion

cannot be reset during data transmission; other

because if the baud rate generator stops counti

16532 Si neplyea e communi cati on

TXBEFLG bit can be cltSoARTMRtegi @tlkey . wWheinnghte

TXBEFLG bit is set by hardware, the
transferred from the data transmit r

shift re
egister,

the data trrangimilt begdlsadered. The next dat a
data register without overwriting the previo
(1) If TXBEIEN in USART_CRL1 register is set to 1, an interrupt will be
generated.
(2) If USART is in the state of transmitting data, write to the data register to
save the data to the DATA register, and transfer the data to the shift
register at the end of the current data transmission.
(3) IfUSART is in idle state, write to the data register, put the data into the
shift register, start transmitting data, and set TXBEFLG bit to 1.
(4) When a data transmission is completed and TXBEFLG bit is set, TCFLG
bit will be set to 1; at this time if TCIEN bit in USART_CR1 register is set
to 1, an interrupt will be generated.
(5) After the last data is written to the USART_TXDATA register, before
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16533 Break fr ame

The break frames are regarded to all recei ve
break frame can be t rS8rsimlU A RE RLb y esgd tsttiemrg t h
and the Il ength of the br oMbk t) SodfREBRLIi s det er mi

regi st esrBWiltf itsheset, after completion of trar
the TX |l ine wil!/ transmit a break fr ame, and
beak fr ame, this bit wild@ be reset. At the e]

inserts one or two stop bits to respond to t

Not e: SBitthd s reset before transmission of the break frz:
transmiTa etdransmit two cons$S&8dutti vseh ohurl eda kb ef rsaeme sa,f ttehre t he

previous disconnection symbol .
165341 dl e fr ame

The idle frame is regarded as a complete dat
foll owed by the amaertobtaiofnfEMharesmdt &r Set
USARTRL register to 1 and one idle frame can
data frame.

1654 Recei ver

16541 Character receiving

During receildSART RErpiod will first introduce
bit of the daUuSARTDR etghiss emodha,s a buffer betw
internal bus and the receive shift register.

bit by bit. When fulcloy rrespeoindii mg trlee ed avtea ,r etg
empty, then theSAR®R can read
Receiving configuration steps
(1) Set UEN bit of USART_CR1 register to enable USART
(2) Decide the word length by setting M bit of USART_CR1 register

(3) Decide the number of stop bits by setting STOP bit of USART_CR2
register

(4) If multi-buffer communication is selected, DMA should be enabled in
USART_CRa3 register

(5) Setthe baud rate of communication in USART_BRR register
(6) Set REN bit of USART_CR1 to enable receiving
Not e:

(1) REN bit cannot be reset during data receiving period; otherwise, the bytes being received

will be lost.
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(2) Inthe process of the receiver receiving a data frame, if an overrun error, noise error or

frame error is detected, the error flag will be set to 1.

(3) When data is transferred from the shift register to USART_DR register, the RXBNEFLG bit
of USART_SR will be set by hardware.

(4) Aninterrupt will be generated if RXBNEIEN bit is set.

(5) In single-buffer mode, the RXBNEFLG bit can be cleared by reading USART_DR register
by software or by writing O.

(6) In multi-buffer mode, after each byte is received, the RXBNEFLG bit of USART_SR register
will be set to 1, and can be cleared to O by reading the data register by DMA.

16542 Br eak fr ame

When the receiver r @ SARWiels| ah dmcklak iftr aane , r e c ¢
frame error.

165431 dl e fr ame

When the receiver r@SARNdd &dmniddlee iftr aame,r ec e
ordinary data fraUuRARTUR i HOLEELEN blhai oferrupt
gener at ed.

16544 0versampling rate

OSMCFG bit €GRL USAMRTst er determines the over sa
I f the oversampling rate is 8 times of the b
clock tolerance is smaller. | f itcliosk16 tin
tolerance is bigger.

Note: Only USART supports an 8x sampling rate.
165450verrun error

When RXBNEFUGSGAR®Rr eogfi ster is set to 1 and a r
received at the same time, an ORENrmun error
reset, daam thlkee transferred from the shift reg
the byte is received, the RXBNEFLG bit wild.l
reset before receiving the next data or serv
ot her wi se, an ocvceurr.un error wil/l o]

When an overrun error occurs
ThOREF LbG tUSAAR$SRi s set to 1

5

., The data in DATA register wild/l not be I o
., The data in the shift register previousl
but the data received | ater wildl not be

I f RXBNEIEINED it SARTRL i s set, an interrur
gener ated

Whe®REFLGt is set, it means there are d:¢
possibilities:
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- When RXBNEFLG=1, the previous valid da
register, and can be read

- When REBING=O0, there is no valid data ir

., ThOREFWGt can be r&SARFIBynd eadi ng
USARMDRegi sters

16546 Noi se error

When noise is detected in the receiving proc
Set NEFLG flag on the risUS%WR®RIige of RXE
regi ster

., Ilnvalid data is transmiUStAeRAIDRr om t he shi
regi ster

, I n s-ibryglee communi cation, no interrupt wil
mu kbtuif f er communi catiilbdbnbeageineratedpbyws
t heel EfNi tUSAFfRTR3 regi ster

16547 Fr ame error

16.5.5

16.5.6

WWWw.

I f the stop bit is not received and recoghni z
to excessive noise or lack of synchronizatio
When a framee¢erecoredi by the receiver in the r

., Set the FBFLIARIR egoster

., Ilnvalid data is transmiUStAeRADR r om t he s hi
regi ster

., I n s-bryglee communi cation, no interrupt wi l
mu kbtuif f er cdammwumni an interrupt wil/l be ge
t heel EfNi tUSOAFARTR3 r egi ster

TX and RX pin swap

The TX/ RX pin functions can be swapped by en
USARTTTLR1 register. After enabling, the func
swapped

Baud rate generator

The baud rates of the receiver and transmitt
regi sterSARIDItVhes hbwul d be set to be the same.

ooy AT "Q6 v

YOV OO0 B T 3 T % & YYE Y Y006
Thifcser ef ers t o t he <clvocckesf.or peripher al de
After WSARBRR ttohe baud rate counter wild. be

value of the bdawmeérredtoe er,edihet eral ue of the ba
cannot be changed duUSARMucd mmenienathil ed. aft er
system clock is enabled in the clock control
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Tab4@8aud Rate Err §65ABIICLK at i6AMMH(z )

Baud rate Actual Va BRR (deci | Error ra
2400 2399. 97 26667 0.0012 %
9600 9599. 52 6667 0.005 %
19200 19201. 92 3333 0.01 %
57600 57605. 76 1111 0.01 %
115200 115107. 9 556 0.08 %
230400 230215. 8 278 0.08 %
460800 457142.8 139 0.08 %
921600 927536 69 0.6 %
2250000 2285714. 28 1.6 %
Note: When the chip's operating voltage is | ower than 2V
deviation, which may cause errors in USART communication

1657 Aut omati c baud rate detecti on

When a charactkeSARTanr deeéecedand automaticall
val ue USFARBHReER egi ster. Automatic baud rate det
when the communication speed of the system i
|l ow precision is used, or the clock deviatio
correct bit rate. The céowkt souheeexmpesdct daéd c
communi cation speed.

A nbpero baud rate must be written for initia
content, and then enable adabéeomharacbeaeawudcont e
can be Ox5%iostOxXE:b®ct thar babidt ratkenfdéhec
baud rate at the end of Bit 0 dat a, and fina

Bit 6 data. Take samples of Bit 0, bits 1 to
automatic baud rate detection erwiclelsshe t he r
checked. I f the final check result is not th
baud rate detection error wild.l be generated;
value is not bet(wete nl 61 6t iameds, babw5e3nss & rhp Ini B8g)and
6536 clock cycles (atamB dautmematoiverisaungl n atgg ,
error wil/ al so be generated.

ABENIi tUSOAAARCTR. regi ster determines whether to ¢

baud rate detection. After the automatic bau
the first character oOonARXFEGag. bAftef detect
USARSRregister wildl be set.

Not e:
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(1) Ifthe line noise is too loud, correct baud rate cannot be guaranteed. In this case, the BR
value may be damaged and the ABERRFLG flag bit will be set. This situation can also

happen if the communication speed and automatic baud rate detection are not compatible.
(2) RXBNEFLG interrupt will be generated after detection.

(3) Atany time, automatic baud rate detection may be restarted by resetting the ABCFLG flag
(writing a 0).

(4) USART cannot be disabled during automatic baud rate detection; otherwise, the BR value

may be damaged.

1658 Mul-griocessor Commmliyvagsupmort)erd by USAR-

I n npurlaaciessor communicati on, mul tiple USARTS
network. I n this network, two devices commun,]i
mode can be enabled for other devices not pa
order t o r erdduecre otfheUSDAURT. I nLImNEONM t mode, t h
USARTR registedDSEdAnd bDHheCREAR&gi ster are cl e:
any receive state bit will not be set, and a
When mute mode is enabl edthé hmute amedeé wo way

(1) WAKSEL bitis cleared and the bus is idle to exit the mute mode.

(2) WKSEL bhit is set and after receiving the address flag, it can exit the
mute mode.

Il dl e bus WWKSE&tQ) on (

When RXWFMUTE is set to 1, USART &mrters the
waken up from the mute mode when an idle fre
RXWFMUTE bit wi || be cleared by the hardwar
cleared by software.

FiguBedl e Bus Exit Mute Mode

RXNEFLGet to 1 by

hardware
T
RX Data 1 Data 2 Data 3 Idle frame Data 4
RWU Mute mode Normal mode
T
Set tg/lwby Idle frame
detected

Address f |l agVNKdSeEH @t i on (
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I f the address flag bit is 1, this byte is
address of | ower four bits of the address by
address when t hveesr echesi vaedrd rreescseibyt e. I f the
mat c h, the receiver wild/l enter the mute mode.
wi || wake wu from the mute mode and be read)

p
address byte is receimwetde amader, abutert leex i & d dirge
not match its own address, the receiver wil

Figuideddress Flag Exit Mute Mode

RXNEFLGet to 1
by hardware
|
Data |/ Address Data Address Data Address Data
RX 1 | 1 2 2 3 3 4
i o
Mut Mute mode
RWU } ute mode Normal mode
T Unmatched Mchhed Unmatched
Setto 1 by address address address
RN

1659 Synchronou(sOnMoydesupportepd by USART

Theynchronous mode supports full dupl ex sync
i n master mo de, and has one more signal I i n
synchronous c¢clock than the asynchronous mode
CLKEN bit €R USARTster deci des whaetohisar t o en
mode.

When USART enters the synchronous mode:

TheLl NEINi t of CRREARTegi stdDSEband of
USARTR registers must be cleared

The start bit and stop bit of the data f
Whet her the | ast datar ai es oUSARE _GKtal dbc
i s deterlnmBGled myf the r@Ri ster USART_

The cl ock pol arity of USART _CK i s dec
USARTR register

The phase of USART_CK is decid®d by the
The

fra

5

external CK clocknctheobubei act dlat e
me is disconnected
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Fi giBeSART Synchronous Transmission Examp

USART Slave

CK———————— % Clock input

TX [P Datainput

RX & Data output

Fi giBEeSART Synchronous Tr ansmi=slsOi)on Ti ming Di

M=10(Bitdata €

CK(CPOL=0,CPHA=0) J u S
S [ 20 T 0 Y

TX (from master device) o | Bito [ Bt 1] it 2] Bt 3] Bit 4] Bit 5| Bt 6] SIP |

RX (from slave device) | Bito | &t 1] Bit 2| Bit 3] Bit 4] Bit 5| Bit 6]

Fi gumMeSART Synchronous Transnmi=s0sOi)on Ti mi ng Di

M=00(8bitdata €

CK(CPOL=0,CPHA=0)
SRR I 25 N Y A

CK(CPOL=1,CPHA=1) f

) Start
TX (from master device) bit ‘ Bit0 ‘ Bit 1‘ Bit 2‘ Bit 3‘ Bit 4‘ Bit 5‘ Bit e‘ Bit 7‘ %?P‘
|

RX (from slave device) ‘ BitO ‘ Bit 1‘ Bit 2‘ Bit 3‘ Bit 4‘ Bit 5‘ Bit 6‘ Bit 7‘
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Fi giBESART Synchronout%i imr ags DVWM=a0gli)am (

M=01(9bitdata €

CK(CPOL=0,CPHA=0)
SSNN  2 O I A

CK(CPOL=1,CPHA=1) f

TX (from master device) ‘ Stt)ﬁn ‘ BitO ‘ Bit 1‘ Bit 2‘ Bit 3‘ Bit 4‘ Bit 5‘ Bit e‘ Bit 7‘ Bit 8‘ Sb‘ifp‘

RX (from slave device) ‘ Bit0 ‘ Bit 1‘ Bit 2‘ Bit 3‘ Bit 4‘ Bit 5‘ Bit 6‘ Bit 7‘ Bit 8‘

165.10LI N mode

LI NBNtUSAFfRTR regi ster decides whether to ent

When entering LIN mode:

Each data frame includes 8 data bits and
The OSMCFG bit of the ,CeEHENtbBIrt odnddSART_
USARTR r egi dHtDeSrEbLmmdl ST @ORJ SPAIRIT 3

regi ster need to be cleared to 0.

5

5

I n LI N madiSARCTamodgener ate break frame, and t
l ength of break frame canlLB®histetofto 10 or 11
USARTR. The break frame detecWSARTcircuit 1is
receiver, and whether in idle state or in da
detect the break framéSARIR etghes tleBDRLSG skeitt tw
at this time, UGARITEE& LiBDleEhNa bblietd ,ofan i nterr urg
gener ated.

Detection of break frame in idle state

I n idle state, if a break frame is detected
data frame of O and generate FEFLG error.
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Fi gi®Ber eak Frame Detection in I dle Stat

RX Data 1 Data 2 Idle Break frame /< Data 3 Data 4 Data 5
frame
FEFLG
USART_DR Data 1 Data 2 >< 0x00 Data 3 Data 4
LBDFLG
Detection of break frame in data transmission
In the process of data transmission, if the
currently transmitted data. frame will genera
Fi g8MBer eak Frame Detection in Data Transmi ¢
RX Data 1 Dgta Break frame D;ta Data 3 Data 4
FEFLG
USART_DR Data 1 >< Data 2 Data 3 Data 4
LBDFLG

16.5.11Har dware Fl ow Control ahOnRyp486ppPorwvedE
by USART

The function of hardware flow control is to
two devices through nCTS pin and nRTS pin.
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Fi g8dHar dware Fl ow Control bet ween Two US/

X RX
Transmit circuit Receive circuit
<« | NCTS nRTS
<« | RX TX
Receive circuit Transmit circuit
nRTS nCT$
USART1 USART2

CTS flow control

CTSEN DbDUSAREKR register determines whether C
enabl ed. If CTS flow control is enabl ed, t he
data frame of nCTS pin can be trarmRmitted. |
register and nCTS i ® pualtlaed rtaonel cwnl deelt,r atn
NCTS becomes high during transmission, the |
after the current data frame is transmitted.

RTS flow control

RTSEN bit CfRB USARITs t er determines whether R
enabllédRTS flow contr ol is enabl ed, when the
wi || be pulled to |l ow |evel. When a data fr.
high to inform the transmitter to stop trans

RS485 driver enabl e

DEMENI t of ClIREABTster determines whether to
enabl e functi on, and this function can allo
ter mi nal of the external transceiver.

Lead ti me: The time interval bet ween the dri
thetfbyse. COENATDL:IO]edo RUSARITtL rol | er.

Lag time: The time interval bet ween the stop
DE signal . DBD[T4:00] edfCBLYSARJIi_st er .

16.5.12DMA mtblutfif er communi cati on
To reduce theedbauoulSeANRcTah pacoess the data buff
mode.
Transmission in DMA mode

ThBMADI tUSAAFRTR regi ster determines whether t
mode. When transmitting by DMA, the data in
transmitted ODMAt he buffer by
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Configuration steps of transmission by DMA:
(1) Clear the TCFLG flag bit of USART_SR register to 0
(2) Setthe address of SRAM memory storing data as DMA source address
(3) Setthe address of USART_ DR register as DMA destination address
(4) Setthe number of data bytes to be transmitted
(5) Set channel priority
(6) Setinterrupt enable
(7) Enable DMA channel
(8) Wait for TCFLG bit of USART_SR register to be set to 1, indicating
transmission completion
Receive by DMA

ThBPMAR i tUSOAFRCTR regi ster determines whether t
When receiving by DMA, every time one byte i
buffer will be transmitted to the designated

Configuration steps of receiving by DMA:
(1) Setthe address of USART_DR register as DMA source address

(2) Setthe address of SRAM memory storing data as DMA destination
address

(3) Setthe number of data bytes to be transmitted
(4) Set channel priority

(5) Setinterrupt enable

(6) Enable DMA channel

16.5.13Modbus Commu (ind gt isaurpporte)d by USART

USART supports ModBus/ RTU and ModBus/ ASCI | p
is a half duplex block transmission protocol
realized only in software. USART supports en

software or ot her condi ti on.

16.5.13.1 ModBus/ RTU

This function can be realized through progr
mode, the end of one block is regarded as on
than two characters. RXTOIUSNARITIRt raengli sSRtXETrOD E |
control the timeout function and correspondi |
to USRRTOWRegi ster, and when the idle state of
this 1l ength, an interrupt wi || be generated

receiving.
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16.5.13.2 Modbus/ ASCI |
In this mode, the end of one block is identi
segemce. USART uses character matching functi
Program ASClII code of LF in ADDR[7:0] field ¢

t he i When a LF character

i nfor med

nterrupt (CMIEN=1).
t o nc heMA& bQR/fleR .i

165141 nt errupt request

Tab4d ®SARTNnt errupt Request

I nterrupt even Event fl a Enabl e bi
The receive regist RXBNEFLG
RXBNEI EN
Overrun error OREFLG
Il dle I'ine is de | DLEFLG | DLEI EN
Par¢hegck error PEFLG PEI EN
LI'N break erro LBDFLG LBDI EN
Noi se e NEFLG
Receiving er
Overrun OREFLG EI EN
mo d e
Frame e FEFLG
Mat ching charac CMFLG CMI EN
Error of failing t RXTOFLG RXTOI EN
Datta ansmit regist TXBEFLG TXBEI EN
Transmission com TCFLG TCIlI EN
Aut omatic baud r a ABERRFLG ABEI EN
Aut omatic baud fr atge ABCFLG ABCI EN
CTS flag CTSFLG CTSI EN
Al l interr upSARITeguedsnmect ed to the same
and the interrupt requests have | ogical
the interrupt controll er.
www. geehy. com Page21
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Fi g82ALSARTNt errupt

Mapping

RXNEFLE:} > D
OREFL RXNEIE
lDLEFLNG:D
IDLEIE
PEIE
LBDFL;G:‘ >
LBDIE

Or

NEFL
OREFL
FEFL! EIE

CMFL
cmm@ )
RXTOIE

Receive interrupt

:[>_>'USART
interrupt
gyctiaally
QESFELPJED Transmit
BERE— ) or [
e
SRR )
16.5.15Compari son of supported functions betwe
Tab3®ompari son of supported functions betweerl
USARMo de USART UART
Hal f dupHeixn e snondgel)e S S
Mode supporting automat.i S S
Mul ti processor commur S -
Wa k e u pmuftmeo che S -
The maximum baud rate gNMbiltg 4 4
The maxi mum Bauthesabee@dbaly 8 -
Synchronous mode S -
Ll Node S S
Hardware flow contr S -
RS485 driver enabl S -
Mu kbtuif f er communi cati o S S
Receiving timeout in S S
Modbus communication S -
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Not e:

()

“$ " means this function is supported, while "I " means that this function is not supported.

166 Regi ster address mapping
Tab3 ®SARRegi ster Address Mapping
Regi ster na Description Of fset a
USARSR Status registe 0x00
USARTDR Data register 0x04
USARBRR Baud rate regis 0x08
USARTR Control registe 0x0C
USARTR Control registe 0x10
USARTR Control registe O0x14
USARRXTOR Receive timeout | O0x1C
16.7 Regi ster functional descripti
1671 St atus rEH§AREBr (
Of fset address: 0xO00O0
Reset @x0@@0 O00CO
Fie Name R/ W Description
314 Reserved
Character Match FIl ag
0: No character matches
1: There is matching characte
When the received character n
13 CMFLG R ADDR[ 7: 0], the hardwar ec |seeatrss
Writing O to this bit can cle
I f thebiCMI EMe USART_CR1 regi g
request will be generated.
Note:biTtsi ®nly applicable to t
Aut o Baud Rate Detection Erro
0: No automatic baud rate det
12 ABERRFLRC_WOl: Aut omatic baud rate deFec.:t
range of 16~65535 or receivin
Set to 1 by hardwar e; cleared
bit).
Aut o Baud Detection Flag
0: Automatic baud rate detect
11 ABCFLGRC_WO0|1: Automatic baud rate detect
Set to 1 by hardwar e; cleared
bit).
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Fi e Na me R/ W Description

Receiver Timeout FIlag

0: Not timed out

1: Tiomed

I'f no start bit is detected W

bit, it is set to 1 by hardwa
to this bit).

10 RXTOFL|RC_WO

CTS Change FIl ag
0: No change on nCTS state |
There is change on nCTS st

thebGiSEBNt, when the nCTS
t to 1 by the hardware. Res
SIEN in USART_CR3 i s' i ',

Note:biTisi ®#nly apphiec SIATt mod

9 CTSFLGRC_ WO

LI'N Break Detected FI ag
0: LI'N break is not detected
8 LBDFLGRC_WO0|1: LI'N break is detected

Set to 1 by hardware when a L
by software (writing O to thi

Trans miRegDasttaer Empty FIl ag

0: The transmit data register

7 TXEFLG R 1: The transmit data register
Set to 1 by hardware when the
transferred from the transmit
software by writlRnggi®tehe US
Transmit Data Complete FIl ag
0: Transmitting data is not c
1: Transmitting data is compl

6 TCFLG|RC wo|/Set to 1 by hardware when the
is completed and TXBEFLG is s
first readi BRr @ diestUsSTARaANnd t he
USARMRegi ster, or by Tvriist icd ¢
procedure is only -betbemeaodmod
Receive Data Register Not Emp
0: The meaeiregidter is empty
1: The receive data register

5 RXNEFL|IRC wo|/Set to 1 by hardware when the
transferred from the receive
software by reabRregitsherUSART
bi Thics$ earing procedure is -onl
buffer communication.
| DLE Line Detected FIl ag
0: Il dle bus is not detected
1: Il dle bus is detected

4 I DLEFL R Set to 1 by hardware when an
by first USARBIRnggt keer and th
USARTMR egi sTthears. bit wil/ not b
RXBNEFLG is set.

3 OREFLG R Overrun Error Occur FIl ag

0: No overrun error
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i e

Na me

R/

w

Description

1: Overrun error is detected

Set to 1 by hardware whéer RXAB
the shift register is to be t
cleared to O by fi®Rrtegriesatdeirng
reading theER GARTer .

NEFLG

Noi se Error Occur FIl ag
0: No noi se
1: Noi se is detected

Set to 1 eywhhear davwarroi se error
first readi BB @ diestUsSTARANd t he
USARMDRegi ster.

This bit does not generate an
together with RXNE, and the h
when t hel aRgXNEs fset .

I n npbudftfier communi c &tl iEldNnt mio sl e g
interrupt is generated when t

FEFLG

Frame Error Occur FIl ag

0: No frame error

1: Frame error or break symbo
Set to 1 by hsydwhrenwheni an
noi se, or break character occ
the USSMREBgi ster and t hen DRead
register.

This bit does not generate an
together with RXNHB,enaemdattelse ah
when the RXNE flag is set.

I f the currently transmitted
and an overrun error, the har
transmission of t hiOREddftGaa g nkd
I n nmbuud ftfier icocoantmiuonn nEOIdENNI ti fi st i
interrupt is generated when t

PEFLG

Parity Error Occur Flag
0: No error
1: Parity error is detected

Set to 1 by hardware when a p
mode; cl eaffiedst or ®adiys & € dies tU
then readi ngDRegi E5®ARTwar e mu g
the RXNEFLG flag bit to be se

16.7.2 Dat a

reg$ssSsR®R (

Of fset addr ess: O0x 04
Reset value: Ox0000 0O0OOO
Fie Na me R/ V Descrinpt i
31: Reserved
Data Value Setup
Transmit or receive the data va
8: 0 DATA R/ Vfand write data to the register

When the parity bit is enabled,
par i tfyrbi8t ;data bits, the 7 bit
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Fie Name R/ Vi Descroinpt i
Note: This regisbet aotgssuppor
1673 Baud r at e USARBRtRer (
This register cdinSAREITssaebtoprhmabWwbdn Thi
by hardware during automatic baud rate
Of fset address: 0x08
Reset val WeD:000x0000
Fie Name| R/ W Description
31: Reserved
I nt egleSARBud Rate Divider Factor
15 - | BR R/V\The integus_iARbTmaert.rcafte divider fa_c
these 1ZEMNMIREN sldi sabled respecti
counter stops counting.
Fract UBARB&Eud Rate Divider Factor
3-d EBR R/V\The depd mia$aRorTa u d rate divider f_
these foluEM BENss. dlifsabl ed respecti
counter stops counting.
1674 Contr ol r§ARTHI) 1 (
Of fset address: 0xO0C
Reset val WeO:000x0000
Applicable to USART
Fie Na me R/ V Description
3 13:0 Reserved
Character Match I nterrupt Enabl
29 cMmlI EN|R/ VO: Disable
1: Generate an interrupt when C
Set 1 or clear 0O by software.
Swap TX/ RX Pins Function Enabl e
0: Use according to standard al
28 SWAPEN R/ VW1: The functions of TX and RX p
Set or cleared to O by software
This bit can be set only when U
Receiver Timeout Interrupt Enab
27| rRxToOI E[R/ (%" Disable _
1: Generate an interrupt when R
Set or cleared to O by software
Receive Timeout Detection Funct
0: Di sabl e 1: Enabl e
26 RXTODE R/VSet or cleared to 0O by software
Set this bit, and when iidtl ei & ofro
of ti me c oRXTA registerahd ROTOFLG bit will be set by
hardware.
25: DEAT4: (R/ VDriver Lead Time Enable
This bit field is the time inte
www. geehy. com Pag226
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Fie Na me R/ Description
bit during transmission. [|Its un
oversampling rate.
This bit field can be set only
Dri velreabde TEmabl e
This bit field is the time inte
20: DED[T4: {R/Msjgnal during transmission. |ts
oversampling rate.
This bit field can be set only
Oversampling Mode Configure
0: -tlibme over sampling
15 OSMCF G| R/ l1:t Bme oversampling
This bit can be set onl y nwhied N Un
this bit must remain reset to z
USART Enabl e
0: Di sable USART frequency divi
1: HreabUSART modul e
14 UEN R/ When this bit is cleared, the U
stop working after the current
reduce power dhbhnsulmptibe.set an
software.
Dat a Bi tGorfeinggurhe
M[1:0]=00: 1 start bit, 8 data |
132 M R/ M[1: 0] =01: 1 start bft‘ 9 data f
M[1: 0] =10: 1 start bit, 7 data f
Set 1 or clear 0O by software.
This bit cannot be modified dur
Wakeup Met hod Configure
0: |l dl e bus wakeup
11 WKSEL | R/ 1: Address tag wakeup
Set 1 or clear 0 by software.
This bit can be set only when U
Parity Control Enabl e
0: Di sabl e
1: Enabl e
10 PCEN R/ I f this bit i s Se#er?edhienktlbét
(MSB) when transmitting data; w
the check bit of the received d
The check control wildl not take
bytes is completed.
Odd/ Even Parity Configure
0: Even parity check
9 PSEL |R/M1: 0Odd parity check
The selection wild.l not take eff
bytes is completed.
Parity Error interrupt Enabl e
8 PEI EN|R/ VO: Di sable interrupt generation
1: An int egernueprtatweid Iwhbeen PEFLG i
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Fie Na me R/ V Description
Trans migti BSnipetry | nterrupt Enabl e
7 TXEI ENR/ VO: Di sable interrupt generation
1: Generate an interrupt when T
Transmit Complete Interrupt Ena
6 TCI EN|R/ VO: Di sabl e
1: An interrupt wTCFLiGe sgeetner at
Receive register Not Empty I nte
5 RXNEI E|R/ VO : Di sabl e
1: An interrupt WOREF D& QRXBArE&LL
| DLE I nterrupt Enabl e
4 | DLEI BR/ V| O: Di sabl e
1: iAmterrupt will be generated W
Transmit Enabl e
0: Di sabl e
1: Enabl e
3 TEN R/'VMIf there is a 0 pulse on this b
bus will be transmitted after t
Af t er tsheits, btihte idsat a wi | | be -bf H
ti me.
Receive Enabl e
2 REN R/ V| O: Di sabl e
1: Enabl e, and start to detect
Receive Mute Mode Enabl e
1 R WU R/VO: Nor mal wor king mode
1: Can switch bet wenaunn enomordal mo
Set 1 or clear 0O by software.
Transmit Break Frame
0: Not transmit
0 SBK R/VI1: Will transmit
This bit can be set by software
the stop bit of the break frame
Applicabl:e to UART
Fie Na me R/ V Description
3 12:9 Reserved
Swap TX/ RX Pins Function Enabl e
0: Use according to standard al
28 SWAPEN R/ VW1: The functions of TX and RX p
Set or cleared to O by software
This bit can be senotondryahwhed. U
Receiver Timeout Interrupt Enab
27| rRxToOI E[R/ (%" Disable
1: Generate an interrupt when R
Set or cleared to O by software
Receive Timeout Detection Funct
26 | RXTODE|R/ VM0o: Disable 1: Enabl e
Set or cl| esagfetdwaroe.0 by
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Fie Na me R/ V Description
Set this bit, and when it is fo
of ti me c oRXTQ registerahe RXTOFLG bit will be set by
hardware.
2514 Reserved
UART Enabl e
0: Di sable UART frequency divid
1Enabl e UART modul e
13 UEN RIVMwhen this bit is cleared, the U
stop working after the current
reduce power dbhsulmptibas.set an
software.
Dat a Bi tG&orfeinggurhe
M[1:0]=00: 1 start bit, 8 data |
M[1:0]=01: 1 start bit, 9 data |
12 M R/ V| _
M[1: 0] =10: 1 start bit, 7 data #
Set 1 or clear 0O by software.
This bit cannot be modified dur
11 Reserved
Parity Control Enabl e
0: Di sabl e
1: Enabl e
10 PCEN R/Vlf t his bit i s set , a check bit
(MSB) when transmitting data; w
the check bit of the received d
Theheck control wildl not take e
bytes is completed.
Odd/ Even Parity Configure
0: Even parity check
9 PSEL |R/M1: 0Odd parity check
The selection wild.l not take eff
bytes is completed.
Parity Error interrupt Enabl e
8 PEI EN|R/ VO: Di sable interrupt generation
1: An interrupt will be generat
Transmmigti BSmipetry I nterrupt Enabl e
7 TXEI ENR/ VO: Di sable interrupt generation
1: Generate anT XiBlBEFeLrG u pst swehte n
Transmit Complete Interrupt Ena
6 TClI EN|R/ VO: Di sabl e
1: An interrupt will be generat
Receive register Not Empty I nte
5 RXNEI E|R/ V| O: Di sabl e
1: An interrupt will b eRXgBeNnEeFrLa&
| DLE I nterrupt Enabl e
4 | DLEI HR/ V[ O: Di sabl e
1: An interrupt will be generat
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Fie Na me R/ V Description
Transmit Enabl e
0: Di sabl e
1: Enabl e
3 TEN R/'VI'f there is a 0 pulse on this b
bus witanédmi tted after the curr
After this bit is set, t he dabtiat
ti me.
Receive Enabl e
2 REN R/ V0: Di sabl e
1: Enabl e, and start to detect
1 Reserved
Transmit Break Fr ame
0: Not transmit
0 SBK R/'VM1: Will transmit
This bit can be set by software
the stop bit of the break fr ame
1675 Contr ol r§gARTRr 2 (
Of fset addr ess: 0x10
Reset value: 0O0x0000 00O0O
Fie Name | R/ V Description
USART Device Node Address High S
These bits are used to specify t
mode or the character code to be
I'n mute mode: They a-up HUmswtde tmo dg
31: ADDR |R/ V|t hr oubgiht-b4/t 7Taddr es s ma rpkreorcse sdsuorri n
communication.
The MSB of the character sent -bbhw
address marking detection, only
Note:biTsi ®nly applicable to the
23 . 1 Reserved
Aut omatic baud rate detection er
18 ABEI E|R/ VO Di sabl e
1: Enabl e
Aut omatic baud rate completion i
17 ABCI E|R/ V| O: Di sabl e
1: Enabl e
Aut o Baud Rate Detection Enabl e
16| ABEN |R/yC?° Disable
1: Enabl e
Set or cleared to 0O by software.
Most Significant Bit First Enabl
0: The data of No. 0 bit i mmedi a
15 MSBFI RRR/ |y1: The data of the most signific
Set or cleared by software.
This bit can be set only when US
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Fie Name | R/ Description
Note:biTtsi ®nl y appUSARTbIneo duol et.he
LI'N Mode Enabl e
0: Di sabl e
1: Enabl e
14 LI NENR/ This bit is set or clear &88Kbhy 9 m
USARTRL register can be used to s
characters (13 | owyhlicthg)onamrdatdetn
characters.
STOP Bit Configure
13| stop |R/y2f 1 ostop bit
1: 2 stop bits
Note:biTisi ®nly applicable to the
STOP Bit Configure
0: 1 stop bit
12 STOP | R/ )
1: 2 stop bits
Not e:biTtsi ®#nly applicable to the
Clock Enable (CK pin)
0: Di sabl e
11 CLKEN|R/ 1: Enabl e
This bit can be set only when US
Not e:biTtsi ®#nly applicable to the
Clock Polarity Configure
Thetate of CK pin when USART i s
0: Low | evel
10 CPOL | R/ 1: Hi gh 1 evel
This bit is valid only in synchr
This bit can be set only when US
Note:biTdsi ®nly applicable to the
Clock Phase Configure
This bit indicates on the edge o
0: The first
9 CPHA | R/ 1: The second
This bit is valid only in synchr
This bit can be set emmlbyy edhen US
Note:biTtsi ®nly applicable to the
Last Bit Clock Pulse Output Enab
0: Not output from CK
1: Output from CK
8 LBCL |[R/ ) . . . .
This bit is valid only in synchr
This bit can be set only when US
Note:biTlsi ®nly applicable to the
7 Reserved
LI'N Break Detection Interrupt En
6 LBDI E|R/ 0: Di sabl e
1: Generate an interrupt when LB
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Fie Name | R/ V Description

LI'N Break Detection Length Confi
This bitsebedhaedbirod 1Bbreak charac
0: 10 bits
1: 11 bits

5 LBDL | R/ V

Sl ave Address Length Configure
O:-b#dt address
4 ADDRM]R/ V1:-birt address
This bit deételanlcapnwihhen USART i s

Not e:biTtsi ®nly applicable to the

3: 0 Reserved

1676 Contr ol r§ARTBI) 3 (
Of f set addr es s Ox14
Reset val WeD:000x0000

Fie Name | R/ Description

313 Reserved
Driver Enabl e
Users are allowed to activate th
transceiver through DE signal.

12 DEMEN| R/ \ O: DE function disabl ed

1: DE function enabl ed, DE si gna
This bit can be set only when US
Not e:biTtsi ®#nl yeapplt babUSART modu

Sampl e Method Configure

0: Sampling for three times
11 ONEBI | R/ V . ) )
1: Single sampling; flag of nois

This bit can be set only when US

CTS Interrupt Enabl e
0: Di sabl e

l1Generate an interrupt when CTSH
Note:biTdsi ®nly applicable to the

10 CTSI E[R/ V

CTS Function Enabl e

0: Di sabl e

1: Enabl e

CTS: Clear To Send, which is inp

When CTS input signal is at é¢éaow
9 CTSEN Rlvotherwise, the data cannot be tr
high during data transmission, t
after the data transmission is ¢
performed for the datathegdatar w
transmitted until CTS is valid.

This bit can be set only when US
Note:biTtsi ®nly applicable to the
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Fie Name | R/ V Description

RTS Function Enabl e
0: Di sabl e
1: Enable RTS interrupt

RTS: Requi rwehiTcoh Siesndout put signa

8 RTSEN|R; v €ady to receive.

Request is made to receive data

receive buffer; when data can be
l evel

This bit can be set onldy when US

Not e:biTtsi ®#nly applicable to the

DMA Transmit Enabl e

0: Di sabl e

1: Enabl e

This bit is set or cleared by so

7 DMAT R/ V

DMA Receive Enabl e

0: Di sabl e

1: Enabl e

This bit is set or cleared by so

6 DMAR | R/

5: 4 Reserved

Hadfupl ex Mode Sel ect
3 HDSEL|R/ VO: Do not-dsel egt modlf
1: Seldapl kal Mode

2: 1 Reserved

Error interrupt Enabl e
0: Di sabl e

1: EnabIDeMARMsh esnet and o neORabHolLoGy
NEFLG is set, an interrupt wildl

0 EI EN | R/

1677 Recei ve ti me JBIARMRXJIORNRt er (
Of f set addr ess: Ox1C
Reset val ue: Ox00O00O0

Fie Name [R/V Description

31: Reserved

Receiver Timeout Value Setup
This fieldrepecivki esmebat value

23: RXTO |R/'M\I'n standard mode, after the | ast
detected within the duration of
har dwar e.
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17 Internal integrated circuit interface (12C)

171 FuNbme and Abbreviation of Ter ms

Tab% 2&ul | Name and Abbreviation Descripti ol
Full name in English English abbreviation

Serial Data SDA
Serial Clock SCL

System Management Bus SMBus
Clock CLK

Serial Clock High SCLH
Serial Clock Low SCLL
Address Resolution Protocol ARP
Negative Acknowledgement NACK
Packet Error Checking PEC
Address Resolution Protocol ARP

172 I ntroducti on

| 2C i s-dasgdlammcte bus communication protocol
I 2C bus is composed of two signal l'ines (SDA
These two signal |l ines can be used for bidi
Two signal Il i ned, SPAL daltmac K ilniene S pr o\
timing for SDA, and SDA transmits/receiyv
Both SCL and SDA signal l' ines are bidi
The ground is common when the two systen
communi cati on
173 Main characteristics
(1) Multi-master function
(2) The master can generate the clock, start bit and stop bit
(3) Slave function
Programmable | 2C address detection
Doubaldedr ess mode
Detection of stop bit
(4) 7-bit and 10-bit addressing mode

(5)

Response to broadcast
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(6) Three communication speeds
Standard mode
Fast mode
Fast mode pl us

(7) Programmable clock extension

(8) State flag

., Transmitter/ Receiver mode fl ag
FIl ag for end of byte transmission
Busy bus fl ag

B

B

(9) Errorflag

., Arbitration | oss

Acknowl edgment error
Detection of wrong start bit or stop bit
Overfilsowrohi bited when the clock functic

B
B

5

(10) One interrupt vector

(11) Interrupt source
, Address/ Data communi cation succeeded
Error interrupt

5

(12) Support DMA function
(13) Programmable digital noise filter

(14) Programmable PEC
Final transmission in transmission mode
PEC error check after the | ast byte is r

5

(15) SMBus specific function

25 ms clock |l ow timeout del ay

The cumul ative clock of the 10 ms master
ti me

The cumul ative clock of the 25 ms sl ave
ti me

Har d whk @
Address resolution protocol

(16) Compatible with PMBus
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174 Structure block diagram

Fig@8nBe2&t ructure Bl ock Diagram

{=p PEC register
Data
]I controller SDA
s 1I¢ > GPIO —
CRC —
0 calculation register
2
m
o
<
Control <:::> Clock ¢ > GPIO ‘—S’CL
<= register controller
SMBA
Control logic circuit ¢ > GPIO ——m
v v
Interrupt DMA
The interface can be configured to the follo
., Slave transmitting
., Sl aveceiving
., Master transmitting
., Master receiving
I'n the initial state of 12C interface, the w
interface transmits the start signal, it wil
to master mode.
175 Functional Description
Tabd3®P®escription of Proper Noun of 12C
Proper Description
Tr ans mi Device transmitting data to
Recei v Device receiving data from
Device that initiates datsa gtnraa nss nainsds
Mast er ) )
transmission
Sl ave Device addressed by mast e
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Mul tip Mul tiple masters that control the b
master information
Synchro The process of synchronizing t e vdlca

| f more than one master tries to cont

Ar bitr can control the bus, and the infor mg

destroyed

1751 1 2C physical | ayer
The commonly used keotnwmeearn ilohC noadmmuni cati or
devices are shown in the figure bel ow:
Fi g8dCo mmon | 2C Communication Connection Di
5V 5V
—[I}iPull-up
resistor
SCL bus
SDA bus
12C master 12C slave 1 12C slave 2 12C slave 3
Characteristics of physical | ayer:

(1) It supports the buses of multiple devices (signal line shared by multiple
devices), which, in I2C communication bus, can connect multiple
communication masters and communication slaves.

(2) An 12C bus only uses two bus lines, namely, a bidirectional serial data
line (SDA) and a serial clock line (SCL). The data line is used for data
transmission, and the clock line is used for synchronous receiving and
transmission of data.

(3) Each device connected to the bus has an independent address (seven
or ten bits), and the master addresses and accesses the slave devices
according to the address of the device.

(4) The bus needs to connect the pull-up resistor to the power supply. When
I12C bus is idle, the output is in high-impedance state. When all devices
are idle, the output is in high-impedance state, and the pull-up resistor
pulls the bus to high.
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()

(6)

()

Three communication modes: Standard mode (up to 100KHz), fast
mode (up to 400KHz), and fast mode plus (up to 1MHZz).

When the bus is used by multiple masters at the same time, to prevent
data collision, the bus arbitration mode is adopted to determine which
device occupies the bus.

Able to program the setup and hold time, and program the high-level
time and low-level time of SCL in I12C.

1752 1 2C protocol | ayer

Characteristics of protocol | ayer

I 2C

1)

(2)

3)

5

Data is transmitted in the form of frame, and each frame is composed of
1 byte (8 bits).

In the rising edge phase of SCL, SDA needs to keep stable and SDA
changes when SCL is low.

In addition to data frame, I12C bus also has start signal, stop signal and
acknowledgment signal.
Start ibng :t Daurstable high | evel
SDA starts transmission.
Stop bit: During the stable high
SDA stops transmission.

Acknowl edge bit: Used to indicat
byte.tMétleus transmitter (regard
trans+iits dadta, SDA will rel ease

period o
l evel P
e succes

|l ess of
(from ol

ninth clock pulse period, the receiver v

acknowl edge receiving of data.

communi cationimgagpirmgeansd wr it

Fig8Bwaster Writes Data to Sl ave

S . SEAVE-ADDRESS W A [-DATA A [ .DATA A |-P
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Fi g&eMast er Reads Data from Sl ave

S . SEAVE-ADDRESS .R-.| A | DATAA| DATA[-A-P

Remar k s:

(2) : Thistdahamisted from master to sl

2) S: Start signal

(3 SLAVE ADDRESS: Sl ave address

(4) : This data is transmitted from sl :

B) R/ W: Selection bit of transmission di
6) 1 means read
(7) 0 means write

8 P: Stop signal

After tshgnsatlarnts generated, all slaves will w

signal transmitted by the master. In 12C bus

uni que. When the address signal mat ches the

sel ected, and t hel lunisgen oercet etdh es Ifauwteurwe dat a si
When the master direction is writing data

After broadcasting the address and receivVving

master will transmit data to the sl ave, the
time thermastméts one byte of data, it needs
signal transmitted by the slave. After all t
master will transmit a stop signal (STOP) to
transmission is completed.

When maseter direction is reading dat a

After broadcasting the address and receivVving

will transmit the data to the master. The si
time the slave transmits dma yhtee accfk ndoaml ae,d gie
signal of the master. When the master needs
retur naak mowml edge signal to the sl ave, then t
transmitting the data automatically.

www. geehy. com Pag239



1753 Data validity

I n the process omf, datea dtartaean somi sSSDIA | i ne must
the clock signal SCL is at high | evel. Only
the |l evel state of SDA be changed, and the b
a clock pul se.

Fi g8i7seDA Ti ming Diagram
soA ORI D00 QNN
XXXX E Invalid data

1754 St art and stop signal s

Al'l data transmission must have start signal
Fi g88eTART signal is defined as: when SCL is at
high Il evel to low | evel
START

SDA—\
SCL \

Fi g8©8SeTOP signal is defined as: when SCL is at h
l ow |l evel to high | evel
STOP

SDA /
SCL \

1755 Arbi trati on

Arbitration i ® dlh®o bwsed otnd rodl wonfl i ct in ¢
masters. The arbitration process takes place
do with the sl ave.

The master can start transmission only when
generate an effeohiwvee SEARTwWsEt ghal the shorte
the START signal. I n this situati on, it i's r

www. geehy. com Pag240



which master completes the transmission.

Arbitration is conducted by bit. During each
ma s twa rl | check whether the SDA | evel is the s
itself. The arbitration process needs to | as
masters transmit exactly the same content, t
without arbitomat marstfeai turaemsmift s high | evel,
t hat SDA is at | ow |l evel, an arbitration fai
the master wil/l be disabled, and the other m

transmissi on.
Fi g@mseDA Ti mi ng Diagram
Masterl SDA

/1 %/ 1\

Master2 SDA

1 0 1 0

SDA
1 0 1 0

SCL

I VANV NV N

NoteE Masterl arbitration failure

1756 SDA/ SCL I ine control
(1) Ifthe clock is allowed to be extended
., Transmitter mode: I f TXBEFLG=1 and BTCFL
keeps the clock |ine | ow before transmis

red®2C_SR1, and then writes the data int
the buffer and the shift register are en

Receiver mode: I f RXNE =1 and BTCFLG=1:
the clock |ine | ow after receiving data
read_$RLT, and then read the data registe
buffer and the shift register are full).

(2) If clock extension is disabled in the slave mode

I f RXBNEFLG=1, an overload error occurs
read out before the Hextt Mwtte irse cred cwveeidv e
|l ost .

I f TXBEFLG=1 and no new data is written
next byte must be sent, an underl oad errtr
wi || be sent out repeatedly.

Do not control duplicate write conflicts

1757 SMBus specific function

System management bus ( S-BBds ) evil blea buismpl e si 1
which can meet the requirements of | ightweig
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SMBus is commonly wused in computer motherboa
transmission ON/OFF instructsi ofs. 2&EMBUg iis t
mai nly used for c-bemdwi deahi davbétebown comput
mot herboardys edrad egplowdnrn p.

Address resolution protocol

SMBusspeci fication includes an address resolut
dynamic address assignment. Dynamic recoghnit
enable the bus to support hot plugging, and
automatically ident iufniieqdu ea nadd darsessisgned wi th a

SMBus al arm

SMBus alarm is an optional signal with an in
are sacrificed to extend their control abili

1758 Error fl ag bit

Tab%dhe following severalcemmoni Ehtagobits ex
Error flag bit Description of erro
Answer error flag No acknowl edgment r
Bus error flag bi An external stop or st
Arbitration | oss f Arbitratdiemet¢tosd by th
I'n slave mode, the recei
next data has arrived, &

Overrun/ Underrun erroThe transmitting data cl
has notwrbheemn to the DA
underrun error occurs.

Ti meout or Tlow err( SCL is pulled down for

PEC comparison error CRC values are not

1759 Packet error check (PEC)

| 2Bodul e has a PEC modul e, which checks the |
CR@&G <calcul at8r poTyeao@Ra@l used by the calcul ¢
X8+ X2+X+1.

When PECEN bit is set to 1 and PEC function
calcul ate al/l d&t usransmi udedgbpdd2ess dat a

17.5.10DMA mode

According to the software process of 12C, wh
the receiver register is full,] MCU needs to
compl ete the operation moéuecgubakby tBCough
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DMA transmission

Set the DMAEGRDbirtegiistlezCto enable the DMA mo
transmit register is empty (TXBEFLG is set t
from the memory area to the DATA register thi

DMA receiving

Set DMAEN I€ER2 riengils2tCer t o enabl e DMA mode. W
register is full (RXBNEFLG is set to 1), DMA
the set storage area.

175.11Pr ogr ammabl e noise filter

I n Fm mode, the | 2C standmr3IDA eagqrud rGL tlhiane st

should be suppressed to a |l ength of 50ns.
The analog noise filter is implemented by SD
filter is enabled by default and can be disa

| 2C_FI LTER register.

The di giftiallt enroicseen be enabl ed and its filteri
configured by DNFCFG bit of | 2C_FILTER regis

TabP® he maxi mum value of DNFCFG[3:0] that meet
requirements

DNFCFG[nmBaxO0ilmumev al
PCLKrequéMEy
Smmo d e Fmmode Fm pmhmadse

Fpcl k = 2 1 / /
Fpcl k = 4 8 0 /
Fpcl k = 8 15 2 /
Fpcl k = 16 15 7 0
Fpcl k = 32 15 15 1
Fpclk = 64 15 15 2

175121 2C interrupt

Tab3@&2C I nterrupt Request

I nterrupt event Event flllnterrupt

St art bit transmissid STARTFL

Transmission completed/ Add:1 ADDRFLG

l1bit address head segment| ADDR1O0F]| EVI EN

Stop signal receiyv STOPFLG

Dat a tbryaanesmi ssi on ¢ omy BTCFLG
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I nterrupt event Event flll nterrupt
Receive buffer not RXBNEFL
EVI EN and
Transmit buffer emj TXBEFLG(
Bus error BERRFLQ(
Arbitration | oss ALFLG
Answer failed AEFLG
Overrun/ Underrun OVRURFL ERRI EN
PEC error PECEFLG(
Ti meout or Tlow er | TTEFLG
SMBus reminder SMBALTFI
FigQdle2C interrupt mapping
STARTFLG
ADDRFLG
ADDRIOTFLG \
STOPFLG it_event
BTCFLG Event interrupt
BERRFLG
ALFLG
AEFLG .
OVRURFLG it_error
PECEFLG Error interrupt
TTEFLG
SMBALTFLG
Note: Event interrupts and error interrupts are
176 Regi ster address mapping
Tab322C Regi ster Address Mapping
Register na Description Of f set Ad
| 2CHR Control regist 0x00
| 2CR Control regist 0x04
| 2C_SADDR1 S| amedaddr ess reg| 0x08
| 2C_SADDR?2 S|l amedaddrresgi st e 0x0C
| 2R Data register 0x10
| 26R State registert O0x14
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Regi ster na Description Of f set Ad
| 26R State registefi 0x18
| 2C_CRK Master c¢clock conj O0x1C
| 2C_RI SETMAX Maximum rising ti 0x20
I 2C_FI LTER Filter control 0x24
177 Regi ster functional descr.i

1771 Contr ol

regCslt)er 1

(1 2C

pti

Of fset address: 0xO00
Reset val Webh:000x0000
Fie Name R/ V Description
31: | Reserved
Software Configure | 2C under K
15 SWRsTs |r/y0F Not reset
1: Reset ; befengutlt @Ct hat rke3€tp
the bus is in idle state.
14 Reserved
SMBus Al ert Enabl e
This bit can be set to 1 or cl
| 2CEN=0, it is cleared to 0 by
0: Rel ease phea $SMBMmla&kret it hi gh
13 ALERTENR/ Vresponse address header i mmedi
transmit the NACK signa
1: Drive SMBAIl ert pin to make
address header i mmedi ately adt
ACKEN signa
Packet Error Check Transfer En
This bit can be set to 1 or cl
192 PEC R/vstart bit or stop bit is trans
to O by hardwar e.
0: Di sabl e
1: Enabl e
Acknowl edge / PEC Position Conf
This bit can be set to 1 or cl
| 2CEN=0, it is cleared by hard
11 ACKPOS |[R/M0o: When receiving current byt g
whet her PEC is in shift regist
1: When receiwhetghearxtr diys i tt
and whether PEC is in the next
Acknowl edge Transfer Enabl e
This bit can be set to 1 or cl
10 ACKEN R/ VI 2CEN=0, it is cleared by hard
0: Not transmit
1: Transmit
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Fi e Na me R/ Description
Stop Bit Transfer
This bit can be set to 1 or cl
9 STOP R/Vtransmitting the stop bit, it
ti meout error is detected, it
0: Not transmit
1: Transmit
StarTr 8ngfer
This bit can be set to 1 and ¢
transmitting the start bit or
8 START R/ V
har dwar e.
0: Not transmit
1: Transmit
Sl ave Mode Clock Stretching Di
0: Enabl e
7 CLKSTRET|R/ V|1 Di sabl e
I n srhade, enabling 4etvehdimnget
can avoid overrun and wunderrun
Sl ave Responds Broadcast Enabl
0: Di sabl e
6 SRBEN R/ V
1: Enabl e
Not e: The broadcast address i s
PEC Enabl e
5 PECEN R/ V 0: Di sabl e
1: Enabl e
ARP Enabl e
0: Di sabl e
4 ARPEN R/ V1: Enabl e
| f SMBTCFG=0, use the default
| f SMBTCFG=1, use the master 4d
SMBus Type Configure
3 SMBTCFG R/ V| 0: SMBus device
1: SMBus master
2 Reserved
SMBuwode Enabl e
1 SMBEN R/ W 0: | 2C mode
1: SMBus mode
| 2C Enabl e
0 | 2CEN R/ VO: Di sabl e

1: Enabl e

1772 Contr ol

Of f set
Reset \%

regCs&t)er 2 (1 2C

addr ess: Ox 04

a l

wWeD:000x 0000

Name | R/ V|

Description

31:

Reserved
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Fie Name | R/ Description
DMA Last Transfer Configure
Configure whether the EOT of the
12 LTCFG@R/ \|received, and only wused for the 1
0: N o
1: Yes
DMA Requests Enabl e
11 DMAEN R/ W 0: Di sabl e
1: When TXBEFLG=1 or RXBNEFLG=1,
Buf fteer dwmpt Enabl e
10| BuFlI g r/ 0 Disable
1: Enabl e; when the bit of any of
the interrupt wildl be generated:
Event I nterrupt Enabl e
0: Di sabl e
9 EVI ENR/ W 1: Enabl e; when floél bwi ngf sadamy eof
the interrupt wildl be generated:
STOPFLG, BTCFLG, TXBEFLG is set t
RXBNEFLG is set to 1 and BUFI EN
Error I nterrupt Enabl e
0: Di sabl e
8 ERRI'EfR/V1: Enable; when the bit of any of
this interrupt wild.l be generated:
OVRURFLG, AEFLG, ALFLG, and BERRH
| 2C Clock Frequency Configure
The clock frequemcy i0$ the clock
the clock input from APB bus.
0: Di sabl e
1: Di sabl e
7. Ol CLKFCHKR/ YV
2: 2MHz
6 46 MHz
Mi ni mum cl ock frequency of the | 2
4MHz in fast mode f aasntd nlo0OdMeHz i n
1773 Sl ave mode agsitder sk (lelyC_ SADDR1)
Of fset addr ess: 0x08
Reset val Web:000x0000
Fie Na me R/ Vi Description
31: Reserved
Sl ave Address Length Configure
15 ADDRLENR/ VfO:-bi7t address mode
1: -blidt address mode
14: Reserved
Sl ave ASdtres s
9: 8 ADDR[9:]R/VWYWhen the address mode is 7 bit
address mode is 10 bits, t his
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Fi e Na me R/ V Description
Sl ave Address Setup
7:1 ADDRI[ 7:) R/ V .
The 7:1 bit of slave address
Sl ave Address Setup
0 ADDR[ O|R/ fWhen the acddissgd mods, the bit
mode is 10 bits, this bit is t
1774 S| amedaddress register 2 (1 2C_SADDR2)
Of fset address: 0xO0C
Reset val Webh:000x0000
Fi el Name R/ W Description
31: 8 Reserved
71| ADDR2[ 1 R/WSIave Dua! Address Mode Addr.e
The 7:1 bit of t-aedrmessemsden
Sl ave Address Number Configur
|l nbirt address mode, the sl ave
singtder ess nuoodueknlda@hde ss mode;
identifia@addirressi mplde; both ATl
0 ADDRNUN R/ W/ be identif-addreasdmabeée
Singl e oadddoeusbsl er egi st er s ea
address mode, specifically af§
0: |l dent i fADDR1a)ddr es s (
1: I dentify 2 addresses (ADDKH
1775 Data regi DtRer (1 2C
Of fset addr ess: O0x10
Reset val Web:000x0000O0
Fi el Name R/ W Description
31: 8 Reserved
Data Register
7.0 DATA R/WiIn | 2C transmission mordaens mirtitteed t
register; in | 2C receiving mode,
1776 St ate regi SRegr 1 (1 2C_
Of fset addr ess: O0x14
Reset val Web:000x0000
Fie Na me R/ W Description
31: Reserved
SMBUAsl ert Occur Fl ag
0: SMBus master mode, wit hout
SMBus sl ave mode, wit hout al ar
15 SMBALTFRC_Wl: SMBus master mode, wi t h an
SMBus sl ave mode, receiving an
| evel to become | ow
Ths bit is set to 1 by hardwar
by softwar e; when | 2CEN=0, it
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Fi e Na me R/ W Description
Ti meout or Tlow Error Flag
0: No ti meout error
1: When a timeout errorsloacvceuris
and the bus is released; in ma
the stop bit.
This bit can be set to 1 by hid
14 TTEFELdRC Wany of the following situation
- (1) SCL maintains |l ow |l evel fo
(2) Sdlevleewtension time of thyg
than 10ms;
(3) Sdlevleolw ext ension time of
25ms.
This bit can be cleared by wri
0O by hardware when | 2CEN=0.
13 Reserved
PEC Error in Reception Flag
0: No PEC error: when ACKEN=1,
receiver wild/l return ACKEN
12 PECEFL|RC_W|1: There is PEC error: regard]I
as PEC is received, the receiyv
This bit cdanybewrcilteanrge 0 by so
0O by hardware when | 2CEN=0.
Overrun/ Underrun FIl ag
0: Not occur
1: Occurred
This bit can be set to 1 by hid
and any of the following condi
(1) Ishh atvlee recei ving mode, wher
11 | OVRURFLRC_W|register is not read out, but
be |l ost), overrun occur s;
(2) I'n the slave transmission
register but data sdil I( trheee dssa
transmitted twice), and then u
This bit can be cleared by wri
0 by hardware when | 2CEN=0.
Acknowl edge Error Fl ag
0: No acknowl edgment error
10 AEFLG|RC_W/1: Acknowledgmemederror occ
This bit is set to 1 by hardwad
by softwar e; when | 2CEN=0, it
Master Mode Arbitration Lost H
0: No arbitration | oss
1: I n case of arnbtietrrfaatcieo nwillols s
9 ALFLG RC_Wswitch back to slave mode
"Arbitration |l oss in master mo
control of buses; this bit can
be cleared by writing 0O by sof
cl ear®dby ohar dwar e.
8 BERRFL|RC_W|/Bus Error Flag
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Fi e Na me R/ W Description
0: No bus error
1: Bus error occurred
Bus error means exception of g
detected, this bit can be set
cleared by writimg]l®@CHEWN=0Dqf ti wa
cleared to O by hardwar e.
Transmit Buffer Empty FIl ag
0O: The transmit buffer is not
1: The transmit buffer i s empt
This bit can be set to 1 by hid
register is empty,;

7 TXBEFL R

When stohfet ware writes the first

i mmedi at e
t he DATA
This bit
regrstaft
I 2CEN=0,

l'y move the data to t
register is empty and
can be cleared after
er transmitting the s
it can be cleared to

6 RXBNEF| R

Receive B
0: The re
1: The re
This bit
register;
When BTCF
RXBNEFLG
This bit
register;

uf fer Not Empty FIl ag
ceive buffer is empty
ceive buffer is not g
can be setheoeli bydat

LG is set to 1, since
bit cannot be cleared
can be cleared after
when 112eC&ErNe=ed ,t d t0 chayn

Reserved

4 STOPFL R

Stop Bit

0: Not de
1: Det ect
I f ACKEN=
bit on th
This bit

register
can be cl

Detection Flag

tected

ed

1, after one answer,
e bus, it owil |l be set

can be clearedl 26Rer
and | 22ICRM wreigti ese etrhfe w
eared to O by hardwar

3 ADDR1O0H R

1eBit Addr
0: Not tr
1: Transm

The bit c
the softw

DATA register; when | 2CEN=0, i

har dwar e.

ess Header Transmit
ansmit
itted

an be set to 1 by har
arle Cf_1SrRs¢ g ir ®taels and t

2 BTCFLG( R

Byte Tran
0: Not <co
1: mpd et ed
When rece

be read |,
har dwar e;

sfer Complete Flag
mpl et ed

iving dat a, if the da
and a new data is re€
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Na me R/ W

Description

Wh e

t

Thi

r
b
d

transmitting dat a, i f the
by hardwarat @ oi nrtame mshi f
bit can be clearedl 2€t18R
ster, and then reads or wr
ed to O by hardware by
he tr a&amsmi2CEiINE®D,, or wh

n
o 1
S
eqgi

e clear
ur i

1 ADDRFL R

Add
Wh e

The

t
I
h

/| Rec
addr ess

Transfer
t he
eceived

Compl et e
mat ching

i ved

master mode address tr

ompl et ed
eted

bit can be set to 1 by har
he softwarl& Cf1SrRse¢ gir ®taels and t
2C 2SR egister; when | 2CEN=0,
ardwar e.

0 STARTF R

Start
0:
1
Wh e n

h
I
I

Bit Sent Finished

Noansmit

FIl ag

Transmitted

the start bit i s transmi
ardwar e; t his bit can be <cl ¢
2C_SR1 register and t hen wr

2CEN=0, it can be cleared to

17.7.7 St at e
Of f set

Reset v al

regi SStRe)r
addr ess:
weh:000x 0000

2 (12C_
0x 18

Na me

R/ V

Description

31:

Reserved

15: PECVAL R

Packet Error
PECEN=1, t he

Save
Wh e n

Checking Va
inter PEICVRE

7 DUALADDRHE R

Mo d e
received

Addr
mat c h

Sl ave Recei ved Dual
0: The
1: The received address

Thi scabni thbe to 1 by hardwari
hardware when any of the foll

(1) Stop bit gener at ed
(2) Repeated bit
(3) I 2CEN=0

addr ess
mat c h
set

is
start is gen

6 SMMHADDRHF R

Received Master
t he

master

SMBus Devi ce
0: editlo

1: Recei ved
ARPEN=1

This bit
har dwar e
(1) Stop
(2Repeat ed

receive mast er h

t he head a

be to 1
any t he

gener at ed
bit is

set
of

can
when

bit
start

by h
f ol
i s

gener {
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Fi e Na me R/ V| Description
(3) | 2CEN=0
SMBus Device Received Default
0: Failed to receive the def a
1: Received the default addre
5 SMBDADDRHE R This bit can be set to Q@ by h
hardware when any of the foll
(1) Stop bit is generated
(2) Repeated start bit is gen
(3) | 2CEN=0
Sl ave Mode Received Gener al C
0: Failed to receive the broa
1: Received the Broadcast add
4 GENCALLE|l R This bit can be set to 1 by h
hardware when any of the foll
(1) Stop bit is generated
(2) Repeated start bit is gen
(3) | 2CEN=0
3 Reserved
Transmitter /| Receiver Mode F
0: The device is in receiver
1: The device is in transmitt
Decide the bit value accordin
2 TRELG R Thi s b?t can bg Fleargd to O
foll owing conditions is met:
(1) ISittopi s gener ated
(2) Repeated start bit is gen
(3) Bus arbitration is |l ost
(4) | 2CEN=0
Bus Busy Fl ag
0: The bus is idle (no commun
1 BUSBSYFLl R 1: The bus is busy (in the pr
This bit c¢anhabredvsaerte twheln bSDA
|l evel; and cleared to O by ha
gener ated.
Master Slave Mode FIl ag
0: Sl ave mode
1: Master mode
This bit can be set to 1 by |
0 MSELG R maéter .mode;
This bbé che@eared to 0 by ha
following conditions is met:
(1) Stop bit is generated
(2) Bus arbitration is |l ost
(3) | 2CEN=0

1778 Master clock controdR register (1 2C_CLK
Of fset address: O0x1C
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Reset val Web:000x0000
Fi el Na me R/ V Description
31: 1 Reserved
Master Mode Speed Configure
15 SPEEDCHKR/ VO: Standard mode
1: Fast mode
Fast Mode Duty Cycle Configure
Dut i = t
14 | FDuUTYClRs (PUtY CVdlen _
0: SCLK duty cycle is 2
1: SCLK duty cycle is 16/ 9
13: 1 Reserved
Clock Setup in Fast/ Standard Mg
I'n 1 2C standard mode or SMBus 1
ThigeL KCHGpELk1
T o5CL KCHGpELK1
I'n 1 2C fast mode:
11: (¢ CLKCF4QR/ MWhen FDUTYCFG=0:
Thige L KCF BcLka
T ow2CLKCFGELk:
When FDUTYCFG=1:
Thiﬁhg CTL KCFTGPELKl
Tiowl 6 CILKCHGpELk1
1779 Maxi mum rising time register (I 2C_RI SET
Of fset addr ess: 0x20
Reset v@0d @0@:0 20 x
Fie Name | R/ V Description
31 Reserved
Master Mode Maxi mum Rise Time 1in
7:0RI SETMR/ VfThe ti me_d15saRIdSETMAX is the maxin
SCL plus 1.
17.710Fi I ter control register (1 2C_FILTER)
Of fset addr ess: 0x24
Reset val Web:000x0000
Fie Name | R/ V Description
31: 1§ Reserved
Anal og Noise Filter Disabl e
4 ANFDI § R/ VO: Enabl e

1: Di sabl e
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Fi e Name | R/ V

Description

Digital

0000: Disable
3: 0 DNFCF R/V(,)(,)Oﬂl PELi

éé

1111059 pELk1

Note: These

Noise Filter Filtering C

bits can Ib2eCEcNo=nOf.i gur
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18  Serial peripheral interface (SPI)

181 Ful | Name and Abbreviation Descri|
Tab3 &ul | Name and Abbreviation Description
Ful | name in English English abb
Most Significant Bit MS B
Least Significant Bit LSB
Master Out Slave In MOS I
Master I n Slave Out Ml SO
Serial Clock SCK
Seri al Dat a SD
Master Clock MCK
Wor d Select WS
Pul-sede Modul ati on PCM
I ntleCr Sound 12S
Transmit T X
Receive R X
Busy BSY

182 I ntroducti on

Seri al peripher al interface (SPI) provides d
functi ons Dbparsoetdo coonl ,SPAhhi ch all ows chips to coc
external devices in full duplex, synchronous

master or sl ave mode.

183 Mai n characteristics of SPI

(1) Master and slave operation with 4-wire full duplex synchronous
transmission and receiving

(2) Select 2- wire half-duplex communication
(3) Select 8-bit or 16-bit transmission frame format
(4) Supports SPI MOTOROLA protocol mode

(5) Support special transmission and receiving mark and can trigger
interrupts
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(6) Have SPI bus busy state flag
(7) Clock polarity and phase are programmable
(8) Independent transmit and receive FIFO
(9) Data sequence is programmable; select MSB or LSB in front
(10) With DMA transmission
184 Structure block diagram
Fi gopeSePStructure Bl ock Diagram
PN
MOSI [ Je—»
_ tx o ix_data TX fifo_data
-t TX - -
| CTRL FIFO
MISO | ——
SPI /—N >
PROTOCQL SPl N—/|3
CTRL REGFILE st
SCK [ Ja—» <
. RX ,
X RX rx_dat fifo_data|
cTRL =% FIFO <
NSS [ Je—»
A
control signals
185 SPI functional description
1851 Description of SPI signal Il i ne
Tab3 S Pl Signal Line Description
Pin nig Description
Master device: SPlI clock output
SCK
Sl ave device: SPlI clock input
Master detvi tde pnp and receive d
MI SO|Sl ave device: Output the pin and
Data direction: From sl ave devi c{
Master device: OQOutput the pin an
MOSI |[Sl ave device: I nput the pin and
Data dir eataisarerr FKreomce to sl ave
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Pin n4 Description

Master hardware NSS mode: NSS out
Sl ave hardware NSS mode: NSS inp
Not e:-mBster mode i s not supporte

NSS

software NSS mode, this pin can

1852 Communi cation for mat

I n SPI communication, receiving data and tra
at the same time. SCK transmits and sampl es

synchronously. The communication format depe
pol ar idtayfy aanfdd ame f or mat . I f the communication
device and the slave device must be in the s

18521 Phase and polarity of c¢clock signal

The c¢clock polarity and clock plC&Rse are CPOL
register.

Cl op&kl arity CPOL means the | evel signal of S
idl e state.

., When CPOL=0, SCK signal |ine is | ow in
, When CPOL=1, SCK signal I ine is high in
Clock phase CPHA means the sampling moment o
., When CPHA=0al toe MOSNh or MI SO data | ine
by the "odd edge” on SCK clock | ine.
., When CPHA=1, the signal on MOSI or MI SO
by the "even edge” on SCK clock I|ine.
SPI can be divided into four moa®e according

CPHA and clock polarity CPOL.

Tabd@&our Modes of SPI

SPI mo CPHA CPOL | Sampling 1 I dl e SCK
0 0 0 Odd edg¢ Low | ev
1 0 1 Odd edg¢ Hi gh 1 e
2 1 0 Even edd Low | ev
3 1 1 Even edd Hi gh 1 e

Not e:
(1) To change CPOL and CPHA bits, SPI must be cleared to 0 and disabled by SPIEN bit.

(2) When SCK is in idle state, if CPOL=1, pull up SCK; if CPOL=0, pull down SCK.
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Fi g8 ock phase and polarity
CPOEO, CPHAO
1 2 3 4 5 6 7 8
sck
data MSB 6 5 4 3 2 1 LSB
tx_clk
rx_clk
CPOEQ, CPHAL
1 2 3 4 5 6 7 8
sck _
data MSB 6 5 4 3 2 1 LSB
tx_clk o
rxck 1
CPOEL, CPHAO
1 2 3 4 5 6 7 8
sck
data MSB 6 5 4 3 2 1 LSB
tx_clk
rx_clk
CPOEL, CPHAL
1 2 3 4 5 6 7 8
sck 1
data MSB 6 5 4 3 2 1 LSB
tx_clk o
rx_clk T
18522 Data frame f or ma
You can first configure the DFF bit selectio
word | ength, and then configure the LSBFIRST
register to deter mi ne wheMNhheenr alcERB ssri NMSB com
SPIDRegi ster, t hree daltvaa y g armeghta al i gned. I n t
communi cation, only the bits within the data
with the c¢clock.
1853 NSS mode
Sof t ware NSS mode: Select to enab$%&Mor di sab
bit oGRILSPEgi st enrt,erannadl tMNSS isi gn &ISbi evef i s dr
SPICRL register.
Har dware NSS mode:
Enabl e NSS output: When SPISMBEtjin master
NSS pin wildl be pulled to |l ow and SPI wi
mode.
Di sabl e NSS output: Op-ematieon is allowed
environments.
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1854 SPI mo d e
185411 ni tialization of SPI master mode
I n master mode, seri al clock is generated on

Cofmi gure master mode

ConfiM3uTT#l i nCREPFregi ster, and set to mas
Select the serial cl oBRbibtauihRrSRle_ by con
regi ster

Select the polarity and phase by configu
SPICRL register

Select the transmissBlobl @GeMée Db WIENonf i gur
bits CR SPelgi ster

Select data frame DFligtt hoGRyIS@dpindtiegrur i ng
Select LSB or MSBLISBFsRSGWREonfi guring
regi ster

Configure SPICEN édgitstienr StPd _enabl e SPI

B

B

5

I n master mode: MOSI pin is data output, whi
Not e:

(1) To prevent communication errors, when SPIEN=1, BR, CPOL, CPHA, DFF, LSBFIRST, and

MSTR all have write protection.

(2) Ifitis necessary to change the clock polarity for communication, it is recommended to keep
SPIEN=0 and then change CPOL and CPHA, and then set SPIEN to 1 to avoid

communication errors when the clock polarity is switched.
185421 nitialization of SPI sl ave mode
I n sl ave mode, SCK poaok rfercemvtelse trha&s tsemr i caeé v ic

Configuration of slave mode
Conf iMIT i nCREPlFegi ster, and set to sl a
Select the polarity and phase by configu
SPICRL register
Select the transmi ssBlobl Gam@é¢ Db WMENonf i gur
bits CRL SPelgli ster
Sel ect data frame DFMligt hoGRYIS@dpindtiegrur i ng
Select LSB or MSBLISBFstRBAYWHRIionfi guring
regi ster
NSS configuration:

- I'n hardware mode: NSS pin must be | ow
transmi ssion process

- In softwar 8SMade: ithBleStPegi st e$8Sland cl ear
bit

Configure SPICEN bé¢gi sthelSPil o enabl e SPI
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I n sl ave mode: MOSI pin s data input,
18543 Fudlupl ex communication of SPI
Usually, SPIl i sdupolnefxi gcuornendu naisc aftuildn,
slave shift registers are connected
MI SO. During SPlI communicati on,
according tedgSeCK Tchheocdkata of the master
sl ave through MOSI pin, and the dat a
through MI SO pin. When the data transmi
information is exchanged successfull
18544 Commumait ¢ on of multiple slave devices
SPlI can be operated by multiple slave
pin to manage the chip selection Iline
more independent sl ave devices.
The master devinge wheé cihdesd awse devi ce
down the NSS pin of the slave device.
1855 Data transmission and receiving
SPI
Tabé®Run Mode of SPI
Mo d e Configur aj Data pin
Fudiplex madecof de Bl DI aBN Ml SO re;MéD.iSVe
RXONEY transmits
Oneway receiVvingsmed Bl DI MEN=0Ol MI SO receives
device RXONLY=1 used
Bi directional trans Bl DI MEN=1 MI SO i s ;MO
measteéevice Bl DI OEN=1 transmits
Bi directional recesi e Bl DI MEN = MI SO i s ;noMOS
device Bl DI OEN=C receives
Fudbpl ex mode of s BI DI MBN MI SO trmmi
RXONEY receives
Onevay recei Vvingl anog¢ Bl DI MEN=0O] MI SO i s ;noMOS
device RXONLY=1 receives
Bidirectional trans Bl DI MEN=1 Ml SO t r avOsSnhi f
s| adveevi c e Bl DI OEN=1 not wused
Bi directional reclea w Bl DINVME 1 MI SO receives
device Bl DI OEN=C used
Not e:

(1) BIDIMEN, BIDIOEN and RXONLY do not have the write protection control of SPIEN, but
they need to be modified after one frame of data transmission is complete; otherwise, it will
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cause partial interruption of communication and result in data transmission and reception

errors.

When the master communicates, if only receiving is required, the module will never stop
receiving data, and BUSYFLG remains at 1. The received data needs to be processed in a
timely manner. After communication is completed, first restore to full-duplex mode and then
turn off SPIEN.

Fig@dlonnection in Full Duplex Mode
Master Slave
device device
SCK > SCK
MISO < MISO
MOSI » MOSI
NSS » NSS

Fi g9B8konnectHadl pilnex Mode

Master Slave

device device
SCK » scK
MISO » MISO
MOS| [« MOSI
NSS » NSS

Fig9BmnnecitiompMedke
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Master Slave
device device
SCK » SCK
MISO < MISO
MOSI MOSI
NSS » NSS
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Fig@meonnect.

Master
device

SCK

MISO

MOSI

NSS

18551 Tr ansmitt

I n order
can wor k

i ng

FI FO. Eeacct hi  odni

on i n(thShamptbeark y Modmd tt he sl)ave recei
Slave
device
>  SCK
MISO
»  MOSI
» NSS
and receiving of data
to prevent overrun when the data fr
continuously, all SPoli td aetnab endedeedd t o
rwi | | have its own FIFO, TXFIFO
dupl ex mode, data f

Handl e FIFO according to

executed

FI FO when

Af ter read

read yet
SPIDR the

|l evel s of

The read

(defined
cl eared,

on F

and

I F

ar

O data reg

accessing FI FO.

e stored i

written data wi
queue.TXTFH & CaVmMARLX F 1 F OWIALLs i

t he

t

wo FI FO.

i ster and whet her t

n RXFI FO wil
1 be stored

abBRegsster SPthe earliest val

ues t
be re
n TXFI

ndirgatnd tolte upuancy

ac ddsesgitot eSrIPImMmust RIXE I MONEGFe G by
event. When t

by previous

he

data are stored in RXFIFO an
bit), RKRI BORNEBhG will b
RXFI FO wil |l be regarded to be empty,

access to the

When TXFI

regarded

FO i

t hat

f or mat i s | es

most , and
more dat a

bit dat a

TXFIl FOBMBXF I

fram

d
s

t
S

es

ata frame
|l ess than

here are d
than or eq

t hat have

FONERKRIe@Gt S ca

18552 Sequnee processing

I'n transmitt.

When t he

I n single
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Not e:

1)

1)

)

®3)
4)

18.5.5.3

18.5.6

WWWw.

devi de iwinledi ately receive the sequence unt.i

receive mode is disabled . When the data fra
cannot control the data sequence, so the sl a
the transmissiroen,arte dcatsairteo ththee transmitted i

When there are multiple slave devices, each
di fferent slave devices, so NSS pulse should
to ensure it is correct.

Check whether the data transmission is completed according to TXFIFOVAL bit and

BUSYFLG bit, and the clock output will stop when the transmission is completed.

In packet mode, special attention should be paid to empty bytes when the data being

transmitted are odd.

In single receive mode of the master device, it is required to disable SPI or single receive

mode to stop clock output.
Master the correct receiving time to ensure the correct data transmission

The action of disabling should be performed between the sampling time of first bit and the
first bit of the next byte.

Data packing

I f the data frame is |l ess than -mirt egqead to o
and write acDReesegi dtoerS,PIt he data will be packe
doubl e data can be procrdsecdi ng wRrtae¢ | &@d¢ce A$
SPIDR-bZyte data wil!/ be transmitted; iif the t
to 16 bitBXFhFONERIeGe wi ll be generated.

For a RXFIgHhGNERIe@t, the data receiver shall [
operati oMRtan8Plonly after that, can it obtai

Not e: The threshold value of RXFI FO shoul d b
fol-bUpwdata access.

DMA Functi on

The request/ recpamss mMDMA MBPkspkeedi dat at es hi g
transmission, improves the system efficiency
transmit buffer promptly, and the receive bu
prevent overrun.

Wh e SPI only trahgmhesedddt ap BEhabbeoDMA tr a
channel

When SPIlI only receives data, it is only need
channel

DMA function of SPI mode c¢ &XDMAd&aNedh abl ed by ¢
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18.5.7

18.5.8

RXDMAEN t s €R SPelgi ster.
When transmimtXtRIOBEf ®&Vagnbit i s set to 1,

DMA request, DMA contr ®Rl andwt heastdtat a
TXFI FOBHL® bit will be cleared.

., When receivingRXPNVhFeONN BKHela@ i migt to 1, i ssu
DMA request, DMA contr oDRergirsdaeds dcdaatda f

t h&RIXFI FONEHFIla@ bit is cleared.

By moniBtUsSrYiFhdGag bit, confirm whether SPI <con
after DMA has transferred athndmiatitogbmodtdea
can avoid damaging the transmission of | ast

Communication rate

Due to the |imitation of | O delay, SPI maste
maxi mum SPl ¢l ock frequency of 16MHz.

Durinmgas$tftermmuni cati 8RIl psappests normal commu
with a maximum of 2 divisions of the system
send and receive a |l arge amount of data, the
uni nterrupted communication is redwired, it
system clock to be 4 times the SPI c¢clock. Fo
communi cation is needed, the system clock ca

and the BR bit of SPI _CR1 can be configured

During the sl ave ecscsmmuShPilc astuipopno rptrsocnor mal con
with a maximum of 2 divisions of the system
to send and receive | arge amounts of data, t
and undetrrfd modsntodf, it i s recommendedtdm «clomdk ¢
to four times the frequency of the external

16 MHz communication from the external host i

configure the system clock to 64MHz.
Di sabl e SPI

After data tr annsdmitshsei ocno minsu noivceart,i oen by di sabl
modul e.

When data are being transmitted or there are
to disable SPI by op€Ratriengg sSPelrEN Ibi tS Pil nE NS=RI
the clock signal wild.l biel ttrhaen spneirtitpehde rcaoln tiisn ue
again. Certain steps are required to disable

Steps of disabling SPI

WWWw.

(1) Wait for TXFIFOEFLG to setto 1
(2) Wait for clearing RXFIFONEFLG flag bitto O

(3) Wait for clearing BUSYFLG flag bitto O
geehy. com Pag2614



(4) Disable SPI (SPIEN=0)
1859 SPI i nterrupt
An interrupt can be triggered by the foll owi
, TXFI FO ready for | oading
., RXFI FO receives dat a
Receive the overfl ow
186 Regi ster address mapping
Tabo 2SPI Regi st eap pAiddg ess M
Regi ster na Description Of f set a
SPICR SPI contr ol regil 0x00
SPICR SPI contr ol regil O0x04
SPISR SPI status regi 0x08
SPIDR SPI data regi s 0Ox0C
187 Regi ster functional description
These peripheralbpeegitedeby bdahnhfbeword (16 bit
bits).
1871 SPI contr ol regi)ster 1 (SPI
Of fset address: 0x00
Reset val WeD:000x0000
Fie Name | R/ V Description
316 Reserved
Bidirectional Mode Enabl e
0: Doluibnee bi directional mo d e
15| BIDIMIR/ M1Singiee bidirectional mode
Singliaee bidirectional transmissi
MOSI pin of data master and MI SO
Bidirectional Mode Output Enabl e
0: Di s abloen|(yr eccdeei)v e
14 BI DI O|R/ V1: Enabrlaeosthiyt mode)
WheBI DI MEN namel yiine dindgrecti on
decides the transmission directi
13: Reserved
Data Frame Length Format Sel ect
0:-bBt data frame for mat
1 DFF | R/ V1: -pli6t fdraatmae f or mat
Not e: For correct operation, Wr i
performed when SPIlI is disabled (
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Fi Name | R/ V Description
Receive Only Mode Enabl e
0O: Transmit and receive at the s
10 RXONL]JR/ V1: Reoalyemode
Thi s bdet eornmthiynes the direction -of
l'ine bidirectional mode (BI DI MEN
Sof tware Slave Device Enabl e
9 SSM R/VO: Di sabl e
1: Enabl e
Whe&8SMs set, the |l evel ofSSWSS pi
I nternal SSealvectDevi ce
8 Ss| R/VDgtermings thg l evel on the NSS
pin are invalid.
This bit can be se$SPIERSSMili.vely
LSB First Transfer Select
7 LSBFI R/ VO: First transmit the most signi
1: Eirramtsmit the | east significan
SPI Device Enabl e
0: Di sabl e
6 SPI ENR/ V| 1: Enabl e
Note: When SPI device is disabl e
process of disabling SPI
Baud Rate Divider Factor Select
000: DI V=2
001: DI V=4
010: DI V=38
011: DIV=16
5:3 B R R/ V{100: DI V=32
101: DI V=64
110: Dlv=128
111: DI V=256
Baud rate=Fmaster/ DIV
Note: This bit cannot be modifie
Master/ Salve Mode Configure
0: Configure as slave mode
2 MSTR [ R/ V .
1: Configure as master mode
NotTehi s bit cannot be modified d
Clock Polarity Configure
The state maintained by SCK when
1 CPOL |R/ VMO: SCK | ow
1: SCK high
Note: This bit cannot be modifie
Clock Phase Configure
This bit indicates on the edge of
0 CPHA |[R/ M0O: On the edge of the first cloc
1: On the edge of the second clo
Note: This bit cannot be modifie
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18.7.2 SPI control rei)ster 2 (SPI
Of fset addr ess: 0x04
Reseal ue: 000x0000 00
Fie Name R/ V Description
3 18: Reserved
TransmFEOnmpty I nterrupt Enabl e
0: Di sabl e
7 TXFI FOE| R/ V,
1: Enabl e
An interrupt occurs when tthegr EI
ReceFVENDt Empty Interrupt Enab
6 RXFIFONER/VO: Dirsable
1: Al l owed
An interrupt is generated when
Overflow interrupt enabl e
0: Di sabl e
5 OVRI EN[R/ V1 Enabl e
When OVRFLG fag bit is set to 1
gener ated
4 : 2 Reserved
Transmit Buf fer DMA Enabl e
When this biTtXFil & OHHtla@ oinc es et ,
1 TXDMAEN|/ R/ V\be issued.
0: Di sabl e
1: Enabl e
Receive Buffer DMA Enabl e
Wh e nXRMAEN , RXEE FONEFL@ i s set,
0 RXDMAEN R/ Vwi | | be issued.
0: Di sabl e
1: Enabl e
1873 SPI status r&®Ri ster (SPI
Of fset addr ess: 0x 08
Reset v@a0 @@d:0 20 x
Fie Na me R/ W Description
3 11:3 Reserved
FI'FO Transmi't Leve Select
00: FIFO is empty
O01EIlI FO/ 4
12: TXFI FOV R 10: FI FO/ 2
11: FI'FO is full (it can be coqg
value of FI'FO is greater than
Not e: This bit is set to 1 or
FI FO Receive Leve Select
00: FIFO is empty
10: RXFI FOV R
01: FI FO/ 4
10EI FO/ 2
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Fi e Na me R/ W Description
11: FIFO is full (it can be c¢qg
value of FIFO is greater than
Note: This bit is set to 1 or
8 Reserved

Busy FIl ag

This bit indicates the work st
7 BUSYFL( R 0: SPUI es
1: SPI is communicating

This bit can be set or reset lo

Overrun Occur Fl ag

This bit indi cates whet her ovedg
6 OVRFLG R 0: Not occurred
1: Occurred

This bit can be set by hardwar

5: 2 Reserved

Transmit Buf fer Empty FIl ag
This bit indicates that the tr
0: Not empty

1 TXFI FOE R

1: Empty

Receive Buffer Not Empty FIl ag
This bit indicates that the r ¢
0: Empty

1: Not empty

0 RXFI FONH R

1874 SPI data re@®iRster (SPI
Of f set addr ess: 0Ox0C
Reset val WeD:000x 0000

Fi e|NamgR/ YV Description

13: Reserved

Transmit Receive Data register
Store the data to be transmitted of
The sizREIlI E® tchhevsi stent with the | e
fowi&8 data, DATA[7:0] wildl be used
and DATA[ 15: 8] -bist idhavtad,i dDATAJrl 51 60 ]
transmitting and receiving data.
The datterrdgi sused to connect the R
data register accesses the RXFI FO;
TX FI FO.

Note: This regisbet eotgssupports

150 DATAR/ V
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19 Analog -to-digital converter (ADC)

191 I ntroducti on

ADC wi-biptre2i siBloexhas nal (@hahmaehsgl s for inter
and externalamfilnttieprlneaxi ncgh)annel s. It supports
continuous or intermittent A/D conversion mo
conversion rewulitgn edaonrdydr idgedt t s tharte dd aitna 16
regi ster.

192 Mai n characteristics

(1) 12-bit resolution

(2) Up to 8+2 external channels and 5 internal channels

(3) Sampling intervals can be programmed per channel

(4) Data alignment with built-in data consistency

(5) Maximum conversion rate of 1.78 Msps at 12-bit resolution

(6) Trigger mode:
Onchip timer signal trigger
Software trigger

5

(7)  Supports regular sequence, single, and continuous sampling modes

(8) Supports scan mode for single or continuous/discontinuous sequences;
each ADC can convert multiple channels or scan a sequence of
channels

(9) DMA request supporting regular data conversion
DMA request wil/l be generated after the
channels is completed; the converted dat
to the frmmeam rtyh PRADQC st er

(10) ADC internal channel supports:
TS
VBG
1/ 2VvDD
OPA MP
OP A MP

(11) Supports segmented sampling, with independent result registers for
each conversion channel

(12) Supports low-power modes, including automatic delay mode and
automatic shutdown mode
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(13) Interrupt
., End of <conversi nterrupt
., End of sequence conversion interrupt
., End of sampling phase interrupt
, ADC ready interrupt
, Overrun interrupt
193 Structure bl ock agram
Fig@B8setructur e ock Diagram
adc_it .
Q EORCFLG —| >
EORSFLG — ﬁ
* FINSEQNBM — <S‘m>& .
LT3[3:0,5Qx(3:0] ) FINSEQNIM —| §<mas%>
CONT g FINSEQNWM —
* EOSFLG — @
RDYFLG — adc dma
OVRFLG — = >
APBinterface
SMPX[2:0]0—— ]
ADC_IN[L20] [————__ Input ADCEN— PIAEN
-IN[L20] selection & ADC adc ker ck
Bcan control l————
¢ adc_pclk
Plans il
Start & Stop | T
Control I~
START O—
sToPO—
adc_ext_trg0
ade_ext_trgl O EXTEN[LO]
I ) ' O DISCEN
trigger 0 DISCNUM[24]
adc_ext_trg7
adc_extl_trg0
adc_extl_trgl
O rigger O EXTEN1[1:0]
adc_extl_trg7
EXTTRGSELD)] Q/
adc_ext2_trg0
s o2 S
.. OD--------- hiw
trigger 0 EXTEN2[1:0]
adc_ext2_trg7
EXTTRGSE20] Q/
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19.4

194.1

19.4.2

19.4.3

19.4.4

19.4.5

WWWw.

ADC Functional Description

Clock

The @€uadlck domain architecture means t hat t he
the APB bus <cl ock.

32bit register read and write access via the
conversion pataepspcansding use an independen
8 and 16 frequency division clocks can be co
cl ock).

Sl ave device APB interface

The ADC uses the APB sl ave port for control [/
accedshe chaerastics of the APB interface are
Wor d-b(it2) access

The APB sl ave interface does not support spl
generates APB errors.

Si negelnaded channel

I n siendked input mode, the conver ieamn voltage
the current input chanmnwWwel voltage and extern

ADC switch control

Setti ADCENiet in the ADCx_CR register to 1 enc:
Conversion can b&DstFafrGtaegd onh etnhet hAeDC i s set t

Subsequently, regulsarardaerdv SVAIRGEt tld,annp rb eby
an external trigger event if the trigger 1is

Procedure to disable the ADC by softwar e:

(1) Checkif START is 0 to ensure no conversion is currently being
performed. If necessary, set STOP to 1, then wait for STOP=0 to stop
any ongoing regular conversions.

(2) If required by the application, clear ADCEN to O to disable the ADC.
Restrictions when writing to ADC contro

When the ADC is disabled, the software can c
clock by wriUticognt trSwlfttloeatrReC i s only all owed t
STARMBTOPRPIi ts of the ADC_CR register when the

For all ot her ADKLCntCEEDChICES&DC N CEFE e
ADC_SMRDC_SMRDC_%$@DC_3@DC_S@DC_SEQNUM
anADC_| ER registers, software is only allowe
ADC is enabled and no regul ar conversion is
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1946 Channel s AIDD&€c B)Qo n

A regul ar conversion group consists of a max

regular channels and their order in the conyv
in A _$@DC_380Q aADdC_ S8SQegi sters. The total num
conversions in the orugpguruasrt denwearigitem ¢ o t he

in the ADCx_SQ1 register

ThADC_ $@DC_380Q aADIC_ S8SRQegi sters cannot be modif
regul ar conversion may SbleOPin mpsogbessvri Themne
to stop ADC regular conversion.

It EHdobe noted that:
When the ADC selects channel 1100

B

- I f it is necessary to measure the outop
the same time, the ADC needs to coll ec
configure the OPAOEN, OPAOI NSEL, and Ol
OPA_CR r e chiestOPrAMPf modul e to all be 1 t
nor mal operation of OPAMPO.

- If it is not necessary to measure the

only the ADC needs to collect the OPAM
the OPA_CR registers of the OPAMP modul
OPAOI NSEL both set to 1 and OPAOOUTSEL
the nor mal operation of OPAMPO.

- I'f only the signal at the PAO pin is m
OPA_CR register of the OPAMP module to
OPAOOUTSEL to 1, so t hfataOdPAMPEO PAO t ur |

signal is available for ADC detection.
When the ADC selects channel 1101
- I'f it is necessary to measure the outop
the same time, the ADC needs to coll ec

configure the OPA1EN, OOHFHASEILNSEL t haend Ol
OPA_CR register of the OPAMP module to
nor mal operation of OPAMPL1.

- I'f it is not necessary to measure the
only the ADC needs to collect the OPAM
t he OPA_CR néedigi OPAMP omfodul e, with OPAL
OPA1I NSEL both set to 1 and OPA1OUTSEL
the nor mal operation of OPAMP1.

- I'f only the signal at the PA5 pin is m
OPA_CR register of the OPAMP module to
OPA1OUTS&L1, so that OPAMP1 is turned ¢
signal is available for ADC detection.

1947 Configurable sampl i ngDC i 3P per channel

Before starting conversion, the ADC must est
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19.4.8

Not e:

19.4.9

WWWw.

the voltage sour ce et AADICE -smmebagsaunrpel d nagnd t h

capaciThersampling time must be sufficient fo

charge the embedded capacitor to the input v

Di fferent sampling times can be used during

programmed Wia: @hebASIM® $SMPetghest er, all owing

i ndependent sampling times for each channel

The formula for total conversion time is as
Tcondw Sampl i ngADC mel obckl cycl es

Single conversion mode (CONT=0)

I n single convAhkDGimer fmowrdres dlhle conversions o]

oncé&hen the CONT bit is 0, this mode can be
., Set StThPA&ROTI't in the ADC_CR register to 1 (
, External hardware trigger event (for reg

Il nragul ar sequence, after each conversion is
The conversion data is stored in the ADC

5

ThEORCF(®&nd of regular conversion) flag
An interrupt I EORBENEN ad etd twh eln

5

5

After the regul areds:equence is compl et
ThEORSFLE&nd of regular sequence) flag is
An interrupt I EOBS®NENadg etd twh eln

5

5

Subsequently, the ADC stops working unti/l a
OCCUr3STARTs set to 1 again.
To convert pregmaghmet thassengence | ength to 1.

Continuous conversion mode (CONT=1)

This mode is only applicable to regular chan
I n continuous conversion mode, if a software
occurs, the ADC perfor ms hel Ic hraenghell aro ncceen v e rhse
automatically restarts and continues to perf
sequemihe.n t he CONT bit is 1, this mode can b
trigger or SHOIYARSTettingt heeADC_CR register to
In a regul afteeqearcdheconversion is completed
The conversion data is stored in the ADC

ThEORCF(L®&nd of conversion) flag is set t
An interrupt I EOBENENad etd twh eln

After the conversion sequence is completed:
ThEORSFL6&6md sequence) flag is set to 1
An interrupt i EOBS®hENad etd twh eln
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Subsequently, a new sequence is restarted im
to repeat the conversion sequence.
Note: To convert a single channeol ,1.program the sequence

Di scontinuous mode and continuous mode canno
DI SCEN and CONT must not be set to 1 at t he

19.410St art conS/TeArRsTi on (

Software starts ADC r edSUllA&RTo cbnver si on by se

Af tSeTrARTs set to 1, conversion starts:
., Il mmedi ately: 0hésoEXKWEBN= trigger)
, At the next wvalid edge of the selected r

EXTEN is n6d equal to

I n single mode using software regular tr

- Reset to zero as soon as the regul ar c
(EORSFLG is set to 1) orprdcedd sSiCeEdN=1,
is completed

, In all <cases
- Cleared afterSTOPeowtriammg ctathd ed by soft w
Not e: I'n continuous mode, since ttSAHARAFietquveinicle meets thag tcsl aal

by har dwaErORSWh.esn set t o 1.

I f hardwgaréngris selected in single mode (CO
equal0)t,oSTAST t wi I | not be cl|l E®ORSEBLBY har dwa
set to 1. This all ows thTeARToft waeentegtavoid
hardware triTbger easanelsedaentnmohar dware tri g
mi ssed.

Note: When software tS8TAHAREMI rsdoiud ds edloalE e FsteBa g oi s1 i f tF

still high.
194.11ADC ti ming

The time elapsed from the start to the end o
confi gaumpeld nsg ti me and conversion ti me.

Fi g9®enalto®i git al Conversion Ti me

|
ADC status RDY |/ Sampling channel (N) :\ Conversion channel (N) !/ sampling channel (N+1)
T
1 j —
Analog channel m Channel (N) IX >G Channel (N+1)
! | |
Sampling AIN (N) IX Holding AIN (N Sampling AIN (N+1
Internal S/H :X— pling AIN ( L| g AN (N) >|< pling AIN (N+1)
| | |
|4—15Mél)—>|<—ts&@)—,:
Setlby n
ADSTART software | | |
| | |
| Clear 0 by |
EOSMP : Set 1 by hardware |/ \ software |
| |
EOC | Set 1 by hardware | / \ Clear0 by
* software
ADC_DR Data N+1 X DataN
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Not e:
(1) tswme.depends on SMPx[2:0]
(2) tsaris the conversion time: 14 ADC_CLK cycles

19.412St op ongoing OO ersion (

The software decides whether to stop the con
regul ar c®9hoORhculodh,beSseppinglthe conversion
reset the ongoi nTfgheADXD @ pcearnattihoenn. be reconfi gu
prepare for new operations.

I f STheebit i s set to 1 by software, all ongoin
aborted, and some conversion results wild/| be

After the executi oSn”T (IBfTAtRNTi 5 wirlogrhen, ckt dar ed
hardware. The s8TAR@rte Imedtt tipso Idlet er mi ne t hat
ADC has completely stopped running.

Figao8t op Ongoing Regul ar Conversion
| |

(Selection and triggering of conventional conversion
are not allowed to be configyred by software)

Clear0 b
ADSTP | Clear 0 by software /" '\ hardwar)é
I

|
|
ADC_DR Data N-2 >|( Data N1
|
1

ADC RDY 4><Samp\ing channell le Convelzsi\cinléhannel X RDYXSamp\ing channell Nl@( RDY
| |
| |
JADSTART : :
Clear 0 by Clear 0 by
< | Ly
ADSTART software /< Conventional conversionis in progress i \_hardware
|
|

19413Ext ernal trigger conver EX0OMR&S&Lt ri gger
EXTEN)

Converscongepsi on sequences can be triggered
events.the EXTEN control bit is not equal to
conversions.

After the so$STARId deot sl,t Hdhe regul ar trigger
val Hdr dcvwea tri ggers occurring durlifngt tenver sic
STARTIt is 0, any regular hardware triggers t

The foll owing table provides the corresponde
trigger polarities.

TabéXxonfigure Trigger Polarity for Regul ar

EXTEN Source

00 Di sable hardware trigger detectdi
01 Hardware trigger detection
10 Hardware trigger detection
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EXTEN Source

11 Perform hardware trigger detecti
ThEXTTRGSBOht rol bit is used to select the tr
conversion from 8 possible events.

Note: The regular trigger s-elie@metion cannot be changed in
Thelflowing table |lists all possible external
conversions.

Tabb4&xternal Trigger of Regular Channel
Name Sour ce Type EXTTRGEBEL
adc _ext| Ati mer I nternal sdcdgiti@lme 000
adc_ext| At i mer Internal s+Hicmnalt 001
adc_ext| At i mer Internal s+dicmnalt 010
adc_ext| Gti mer Internal s+dichmnalt 011
adc _ext - Reserved 100
adc _ext - Reserved 101
adc _ext - Reserved 110
adc _ext - Reserved 111

19.4.14Di sconti nuous mode (DI SCEN, DI SCNUM)

Regul ar group mode
This mode can be enabl ed byAD<LetCiFiégg sttlea DI SC
to 1.

This mode is used to convertU$8hort sequences
conversions, which are part of the conversio
ADC_8Qegi ster. Theevapeaei bifed bgpnwbiting to
DI SCNUM[ 2: O]ADKCi_tCsF &gn sttheer .

When an external trigger occurs, the next n
ADC_8Qegi ster will start unti/l al | conversio
The total sequence ILgmMBgtoh ibadD®e Ri@nedcheby t he
regi ster.

Each conversi obOReéme@®@antes amd the | ast conve|
gener atORS&ar GeAll subsequent trigger events
entire sequence.

Note: When converting a regular group in discontinuous m

conversions in the |l ast subgroup of the sequence is | ess
After convertd,ngt md | nextbgtrroiugpger signal will
the first subgroup.
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Di scontinuous mode and continuous mode canno
both modes are enabled simultaneously, the A
continuous mode oind i chiuealloedpearddran rel ated op

19415End of ¢ o mEVORCSEFiLdGn (

The ADC notifies the application each ti me a
occumlfbhe ADC i mmedi RORCHEG&a¢g st o he when new r e
conversion data appeiagtsAn.ni ntheer rADpCt_ DcRa i ebge

gener at €dRICfl IkNhei s TSeEOR®GFEGag can be cl ear e
by software writing 1 to it or reading the A

19416End of conver siEORSFEdquence (

The ADC notifies the apppleiguatniceen eamalc ke vteinhe a
occur s.

The ADC i mmedi BORSKFEGBa&g st ®a he when the | ast d:
regul ar conversion sequence afpAmpeiamtseri mupthe A
can be geneBCGRSdEINtf itsh®eBEORDFELIGag can be

cl eaartry software writing 1 to it.

19417Exampl e timing diagrams (single mode/ co
hardware/ software trigger)

When EXTEN=00O0, CONT=0, and the selected chan

di agram is as foll ows:
FigaOo&i ngl e ckeqgwearver si on, software trigge
ADSTART
EOC il F v
EOS £ 4
ADCstatus _ RDY X_CH1 X_cH9X CH10X CH17X RDY X cH1X cHoX cH1g{ cH17X RDY
ADC_DR X b1 X b9 X p1o X D17 X b1 X b9 X D10 X D17
Through & Through
software — hardwar

When EXTEN=00, CONT=1, and the selected chan
di agram is as foll ows:
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FigaOD€ontinuous sequence conversion

, softw
ADSTART
EOC 1 et
EOS £
ADSTP
apcstatus _ RDY X_cH1X_ cHoX cH1g( cH1z cHiX cHoX cHig( sTPX RDY X cHiX cHo)
ADC_DR X b1 X b9 X p1oX p17X b1 X D9 X o1 X
Through 4~ Through
software — hardwar

When TRGx (overfrequency) is sel
CONT=0, and the

foll ows:

ected as the
selected channel s

11

f
P
@
I

Figao8i ngle sequence conversion, hardware

ADSTART
EoC Fefofofy Fefefofo
— .
wme [ P L f I [
ADC status roy X cH1X cH2X cH3 X cHaX RDY X cH1X cH2X cH3X cH4 X RDY
ADC_DR

X b1 X p2 X b3 X b4 X b1 X p2X D3 X D4

Through &~ Through :
softvare —  hardware Trlggerf

When TRGx (overfrequency) i s
CONT=1, and the

foll ows:

selected as the
selected channel s=1, 2, 3, 4
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FigdO&ontinuous sequence conversion, har dw:

ADSTART ¢_

EoC I B N B B A B S

EOS $ ] F

ADSTP —¢_

TRGX | |
ADC status rRoy X CH1X cH2X CH3X cHa X cH1X CH2 X CH3X CH4X CH1 X STOPX RDY

ADC_DR X b1 X b2 X b3 X pa X b1 X b2 X p3X D4

Through 4~ Through .
software — hardwareJr Trigger Jr

194.18Dat a alignment

The ALI GN AWDICt_CiFrégtitseda er sel ects the alignment
data sthhatagec arm | bgnledfator gn@aghts hown in the
foll owi.ng figure

For regular group channels, there is no need
12 bits are valid.

Figao®ata right alignment
Rule group

[0]o]o] o]p1p1ppd pd D7 0d D D4 0§ D4 DY D

Figao®ata | eft alignment

Rule group
p1Pp14p9|ps|D7|D6|Ds|D4| D3 D2 D1|DOj 0 [ 0 0] 0|

The data of the sequential segmemDiRé&rd sampl in
regi ster amd crailng htee dl e f t

19419DMA request

Since the converted values of regular channe

regi ster, DMA needs to be used when convert.i
avoid |l osing data already stored in the ADC_
A DMAquest i s generated only at the end of t
channel, and the converted data is transferr

usesmpeci fied destination address.

Depending on the application, two ddfferent
the corresponding mode can be configured usi
ADCx _CFGR register:
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(3) DMA single mode (DMACFG=0): This mode should be selected if DMA

is programmed to transfer a fixed number of data.

DMA programming is us+<edgttch tdragmsmit t he
I n this mode, ADC will generate a DMA re
data effectively. When ADC conversion is
generating DMA request

When the number of ADC conversions reach
sof tware i sonfeiquuSTeO@titeot ©o st op ADC

(4) DMA circular mode (DMACFG=1): This mode should be selected if DMA
is programmed in circular mode.

, DMA programming is i n-bcuifrfcewl amodnreode or d
In this mode, when ADC conversion is sta
conved data is valid, a DMA request will

19.420ADC overrun

ADC overrun means when the converted data i s
ti me, anot her converted data wil!/l take effec

WheBORCFbGt is 1 but another new conversion
ovrer un event VOVIRIF Uadctc uaf, AR@gBvRtldr be set to 1;
ORIBEOBNt is set to 1, an overrun interrupt wil

It i s determined by OVRMOBDICI tCFi&di atc otntie gur at
data in the ADC dart aoweergwrsittetremrwhehneladn ooverr
occur s:
., OVRMOD is 0: When an overrun event is de
hel d i_MRADLC st er
OVRMOD is set to 1: When an oDRrrun even
register will overwrite the data by the

19.421ADC (Hower mode)

Aut o

Not e:

matic del ay conversion mode

The ADC executes the automatic delay convers
DLYCiMonfiguration bit. Automatic delay conver
software and optimize the i mpgrfiilrmewmeenrcey of app
clocks (which may be at risk of ADC overfl ow

WheBLYCM, a new conversion can only start wh
same group has been processed:
For regul ar conversion: When the ADC_DR

I'n thi sswagd ohet he ADC can be automatically
speed at which the system reads dat a.
The sequential segmented sampling mode does not su

Aut omati c shutdown mode

WWWw.
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This mode can greatly redapelikbatpower acndns s
suitable for applications with relatively fe
request time interval. Automatic shutdown mo
with automatic del ayfcegquensyoapmbdeat hohow

Aut omati ¢c mpldet ¢a@awmn be enabl ed by setting AUTO
configuratADbG_ CHQi 4t e When AUTOFF bit is set
is no ADC conversion, it wildl be powered off
conversion is started, ADC wil/| be woken up
Nde: The sequenti al segment ed Thamp Imorndge moedea pgpd e £ arbd te & wp
intermittent sampling mode (DI SCEN is 1). Dur-sing the int
segment conversion is comple¢e¢vantand therkarmrdwame wielwl tgsh
anal og ADC anglowewt emode, owai ting for a new trigger event
After a new trigger event occurs, eshefasatog ADGer e®ui ye

t his ccamstelguent sampling conversion be carried out.

19.422ADC interrupt

I nterrupts are generated in the following ca
At the end of any conv &ORiCdr Gafg)t he r egu
At the end of the conversion sequence of
(EORSFEGag)

Il etrrupt at the end of the first segment

samplRAInNgS EQNfUIMA g )

I nterrupt at the end of the second segme
samplRAInNgS EQNUIMRZ g )

I nterrupt at the end of the third segmen
samplRAInNNgS EQNUIMBg )

Overrun OVREMGuapgt) (

I nterrupt at the end of EOSBUHGamg)conversi
Enabl e ADC reRDWLGBGha@agnrupt (

5

5

Separate interrupt enable bits can be used f

Tabdb®DC I nterrupt

Interrupt event Event flag Enable control bit
End of conversion of regular group EORCFLG EORCIEN
End of conversion sequence of regular
EORSFLG EORSIEN
group
End of the first segment of sequential
) FINSEQNUM1 FINSEQNUML1IEN
segmented sampling
End of the second segment of sequential
) FINSEQNUM2 FINSEQNUM2ZIEN
segmented sampling
End of the third segment of sequential
) FINSEQNUMS3 FINSEQNUMBSIEN
segmented sampling
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Data overrun of regular group OVRFLG ORIEN
End of regular conversion sampling EOSFLG EOSFIEN
Enable ADC ready RDYFLG RDYIEN

19423Temper ature calculation

The conversion formula between the sampling
temperature sensor and thé&)cusrast foémpevsat u
$OAT PI4DOAIT BT A

Y v Ol 1 DA

Not e
(1) T= Current temperature
(2) Dsample= Tensor voltage at the actual temperature

(3) Tssample= For the 25N voltage, please refer to the value at address 0x0010 1C14 for
details

(4) slope= Average slope slope=3.802 mV/C
19424Di recti on for wuse
Thprocess of enabling ADC through software:

1D Write "1" to theDQADR®YiI bt eri hotbkear it t

(2) Set CBD to 1.

3 Wait wuntil ADRDY=1 ( ADRDY will be set by
This can be achievedibyeusiupg dsedassogi AC
to 1).

4 Write "1" to theD@ADR®YiI bt eri hothero it (o
The process of disabling ADC through softwar

(1) Check whether both START are 0 to ensure that no conversion is
currently being performed. If necessary, set STOP to 1, and then wait
until STOP=0 to stop any ongoing regular conversions.

(2) Clear ADCENto O

I'n t hecsnweagrl i on mode, the ADC will perform ¢
channel at once. When the CONT bit is 0, thi
foll owing way:
seSTARTosition 1 in the ADC_CR register (
External hardware trigger event (applica
I n a regular sequence, after each conversion

The conversion datbai ti sSADDCe@iiRsd eirn t he 16
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., Set BEOOReCFI(LGnd of Regul ar Conversion) fla

., An interrupti oBORCIIEN oactc upo snihteinon 1
After the regular sequence is completed:

., Set EHEOReSFLENd of Regul ar Sequence) flag

., An interrupt BMORSIIEGdNc aur pwlkeni on 1
Subsequently, the ADC will cease operation wu
occur s STAMRMTtthei s reset to 1 again.

Note: To convert a single channel, you can program the s
I n continuous conversion mode, if a regular
occurs, the ADC will execute all the regul ar
and then automatically restart and continuou
sequence. QMNeTn btihhe i s 1, this mode can be ini
trigger or SHIYARsTesti ngnthein the ADCx _CR regi
In a regular sequence, after each conversion

, The conversion datba ti sADCxo rDeRd riengitshteerl 6

., Set EHEOReCBIL Conversion Completed) flag to

., An interrupti oBORCIIEN oactc upo swihteinon 1
After the conversion sequence is completed:

., Set BEOOReSSFL&equence End) flag to 1

., An interrupti oBORSIIIEN oactc upro swhteinon 1
Subsequent Isy,qutemec en ewv | | be restarted I mmedi a
continue to repeat the conversion sequence.

195 Regi ster address mapping

Tabb@&DC Register Address Mapping Tabl e
Regi ster na Description Of fset add
ADC_SR ADC straetgister 0x00
ADC_1I| ER ADC interrupt en 0x04
ADC_CR ADC control re 0x08
ADC_CFG ADC configuratid 0x0C
ADC_CEFG ADC configuratid 0x10
ADC_SMP ADC sampling confli O0x14
ADC_SMP ADGampling conf i3] 0 x8L
ADC_CFG ADC configuratid O0x1C
ADC_3Q ADC sequence confi 0x2C
ADC_8Q ADC sequence confi 0x30
www. geehy. com Pag283



Regi ster na Description Of fset add
ADC_S8SQ ADC sequence confi 0x 34
ADC_DR ADGC egul ar convers 0x 38
ADCDR ADC data regig 0O0x3C+0x04*x
ADC sequential sef¢
ADC_SEQNUM _ 0x5C
control regi g
196 Regi ster functional description

196.1 ADC statusAbDE€EgbhRter (
Of fset addr ess: 0x00
Reseal ue: O0x0000 0O0OO

Fie Name R/ V Description

31: Reserved

NUM. 3 of Sequenti al Section S4
0: Not occurred

10 FI NSEQNU R/ V
1: Occurred

This bit can be cleared to 0 Db

NUM. 2Seogfuent i al Section Sampl
0: Not occurred

9 FI NSEQNU R/ V
1: Occurred

This bit can be cleared to 0 Db

NUM. 1 of Sequenti al Section Sa
0: Not occurred

8 FI NSEQNU R/ V
1: Occurred

This bit can be clveiaar esdo fttowalr eb

7. 5 Reserved

ADC overrun

This bit is set to 1 by har dwd
a regular channel , whi ch means
completed EWRERFEGRAegY i s already

4 OVRFLG R/Vcan be cleared by software wri
0: No overrunreedn{ohashectblbag
confirmed and cleared by softw
1: An overrun has occurred
End of regular sequence fl ag
Hardware sets this bit to 1 af
channel sequence ealdsar &dhilsy bs

3 EORSFLG R/ Vywriting 1 to it
0: The regular conversion sequ
event has been confirmed and c
1: The regular conversion sequ
End of conversion flag

2 EORCFLG R/ VIThis bitl by ®at dware each ti mg

a channel ends and new data ap
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Fi e Na me R/ V Description

regi sfthers. bit can be cleared by
reading the ADC_DR register.

O: The regular channel convers
event has been confirmed and c
regul ar channel conversion 1is
End of sampling flag
This bit is set to 1 by har dwd
during the conversiomhamnahy
1 EOSFLG |R/ YV . )
0O: The sampling phase is not e
confirmed and cl eared by softw
1: The sampling phase is ended
ADC Ready Fl ag
0 RDYFLG R/vThls bit can be cleared by sof

0: ADC is not ready
1ADC is ready to start conver g

1962 ADC interrupt enable register (ADC_I ER)
Of fset address: O0x 04
Reset value: Ox0000 0O0OO

Fie Name R/ W Description

31: Reserved

NUM. 3 of Sequenti al Section
Sampling Finish Interrupt En
0: Di sabl e

1: Enabl e

10 | FI NSEQNUM| R/ W

NUM. 2 of Sequenti al Section
Sampling Finish Interrupt En
0: Di sabl e

1: Enabl e

9 FI NSEQNUM| R/ W

NUM. 1 of Sequential Section

Sampling Finish Interrupt En
8 FI NSEQNUM| R/ W )
0: Di sabl e
1: Enabl e
7: 5 Reserved
Overrun interrupt enabl e
This bit is set to 1 and cl e
enabl e/ disable the overrun i
0: Overrun interrupt disable
4 ORI EN R/'W1: Overrun interrupt enabl ed
t h@eVRFLWbGt is Set
Note: Software is only allow
STARD (this ensures that no

in progress).

End of regular sequence of ¢
3 EORSI| EN R/WThIS b|t.|s set to ; and cl e

enabl e/ disable the interrupt

conversion sequence.
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Fi e Na me R/ W Description
0: EOS interrupt disabled
1: EOS interrupt enabled. An
EORSFbGt is set to 1.
Not e: 8of swanly allowed to w
STARD (this ensures that no
in progress).
End of regular conversion in
This bit is set to 1 and cl e
enabl e/ di sawpte d@thet henteerd of
0: EOC interrupt disabl ed
2 EORCIEN| R/W1: EOC interrupt enabled. An
EORCFbGt is set to 1.
Note: Software is only allow
STARD (this ensures that no
in progress).
End of sampling flag interru
This bit is set to araendocl e
enabl e/ disable the interrupt
of regular conversion.
1 EOSFI EN R/VMO: FO8terrupt disabl ed
1: FEO8terrupt enabled. An in
EOSFWbGt is set to 1.
Not e: Software is onl whealnl ow
STARD (this ensures that no
in progress).
ADC Ready I nterrupt Enabl e
0 RDYI EN R/ WO: Disabl e
1: Enabl e
1963 ADC control register (ADC_CR)
Of fset address: 0x08
Reset value: Ox0000 O0OO0O
Fie Na me R/ V Description
ADC working mode select
00: Standard voltage, nor mal mo
31: 1 MODESE|R/ V01: Standard voltage, | ow power
10: Low voltage, normal mode (2
11: Ubwraoltage, nolr.nvaslV)mode (2
29: | Reserved
VREF connect select
17 VREFSE/ R/ Vy0O: VREF connected to VDD5
1: VREF connected to | O input
TS enable signal
Hi gh 1 evel is effective.
16 TSENP| RW .
0: Di sabl e
1: Enabl e
155 Reserved
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Na me R/ V

Description

STOP R/ V

ADC
Thi s
regu
The

effe
be r
new
0:

exec
1

ADC
ar e

N o

Wr i ti
indcat es SThOPto nimaen d
Not e:

command
by

stop
bit

obnwvepgsal an
is set to 1 sof t war
l ar c®hORommamd)(.

bit is cleared by hardware
ctively discarded and the A
eggaua refdi. Subsequently, the AD
command to star$® 8TARDWmMaAamMAI]g o
ADC stop regul ar
ut ed.

ng

conver si

1 stops the ongoing
is being exed
i STOPloy 1a SvhAeRe® d (
will eventually

requests to disa

Soft war e
enabl ed,
pending

i s
no

Reserved

START | R/

ADC
Thi
of t
conyv
afte
conf
The

-1n

EXTE
conyv

S

-1n
t he
0:
1
t he

Not e:

(the
t he

N o
Wr it i

start of regular conversion
bit is set to 1 by softwar
heD&dP€nding on the value of
ersion can start i mmediatel
r @ hegdware trigger event
iguration) .
bit is
he single
N=0x0), the

q

cleared by hardwar e
mode of wusing the
subgroup is res
eseiqoence ends (EORSFLG i s
al |l cases: clear 80Pyt hasdwh
execuSTOBommanmde
ADC reg
ng 1
is ru

t

ul ar conversion 1is

starteadegal ae aPbn}]
nning and wi |l eve

e i STARITy 5= IADRENd
nabl ed, and there

ADC
Softwar

ADC i s e

ADC) .

Reserved

ADCEN| R/ V

ADC
Thi s
0 Di s
1 Ena

enabl e
bit is s

ahD@ ( OFF

bl e ADC

et to 1 and cl eare

state)

19.64 ADC
Of f set

Reset v al

configurat i ADC _rC&Ei st er
addr ess:

ue:

1
0x0C

O0x0000 O0OOO

Name R/ V

Description

31:

Reserved

19: DI SCNU| R/

Di scontinuous
software
di scontinuous

000:

mode channe
define the
sampling

coun
number o
mode aft

to

1 channel
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Fi e Na me R/ V Description

001: 2 channel s

110: 7 channel s
111: 8 channel s

Note: Software is only al |SOTvAdRdD
(to ensure no regular conversio

Di scontinuous mode for regul ar
This bit is set toflwamd d¢loeamd
di scontinuous mode for regul ar
Di scontinuous mode for regul

16 DI SCEN R/ V Di scontinuous mode for regul

t e: Di scontinuous mode and co
mul taneousihy: CONFCBENst not be
me ti me.

ftware is only all ovwedRtDo (wroi
sure no regular conversion is

5 O 9 7O

utbd f Mode Enabl e

Di sabl ed

Enabl ed

ot e: Software is only aBTAR®d

15 AUTOFF| R/ V

0
1
N
s
s
S
e
A
0:
1:
N
ensure no conversion is current
Del ayed conversio mo d e
This bit is set t 1 and cleare
automatic del ayed conversion mo
14 DLYCM [R/ V|0: Automatic delayed conversion
1: Automatic del ayed conversion
Not e: Software is only aBTAR®d(
ensure no conversion is current
Single/continuous conversion mo
This bit is set to 1 and cleare
to 1, regul ar conversions wil
0: Single conversion mode
13 CONT R/Vl: Continuous conversion mode
Not e: Di scontinuous mode and co
simultaneousl!| y: DI SCEN and CONT
same ti me.
Software is only all ovweldRDo (wroi
ensure no regular conversion is
Overrun Mode
This bit is set to 1 and cleare
management met hod of data overr
0: I f an overrun is detected, t
12 OVRMOD|R/ Moriginal dat a.
1: | f an overrun i s detected, t
the previous conversion result.
Note: Software is only aBTAR®d
(this ensures that no regular ¢
11: EXTEN1|R/ M Exteal trigger enable and pol ar
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Fi e Na me R/ V Description

These bits are set to 1 and cl e
trigger polarity and enable tr

00: Di sabl e hardware tri ggear tdee
software)

01: Perform hardware trigger de
10: Perform hardware trigger de
11: Perform hardware trigger de

Note: Software is only al |SOTvAdRdD
(to ensure no regular conversio

9 Reserved

External trigger selection for
These bits select theriegxgteerr ncaoln
regul ar group.

O0RATMRRGO

00 ATMRRG1

O1ATMRRG2

01 GTMRRGO

1xx: Reserved

Note: Software is only al |ISOTvAdRdD
(to ensure no regular conversio

8: §EXTTRGS|R/ YV

Data alignment

This bit is set and cleared by
0: Ra lgihg ne d

1: -aeéfgned

Software is only all oweSTARD Wt o
ensure no conversion is current

5 ALI GN | R/ V

4: 2 Reserved

Direct aneanwsy configuration

This bit is set to 1 and cleare

the two working modes of DMA, a
1 DMACFG| R/ f0: Select DMA single mode

1: Select DMA circular mode

Note: Software is onl whaeBTAR®d (

ensure no regular conversion is

Direct memory access enable

This bit is set to 1 and cleare
generation of DMA requests
0 DMAEN | R/ VO: DMA di sabl ed

1: DMA enabl ed

Note: Software is only aBTAR®d
ensure no regular conversion is

1965 ADC configuratiADiC_rC&Hdsi ster 2 (
Of f set addr ess: Ox10
Reset val ue: Ox0000 OO0OO
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Fi el Name|l R/ \ Description

31: Reserved

Ti me of The Gap bet ween

Conversions in Sequenti al Section
This bit configures the time inter
completion of the | ast conversion

segmentsefueéemee

0xO0: No gap

0x1: 2 ADC_CLK cycles gap
O0x2: 4 ADC_CLK cycles gap

11:| TGAP R/ YV

OxF: 27215 ADC_CLK cycles gap

71 Reserved

Sequential Section Sampling Enabl e
0 SEQE|R/ V0O: Disable
1: Enabl e

1966 ADC sampling confihbl@Ab@tbEBR register
Of faddr ess: O0x14
Reset vhalll:1101xl1

Fi el NamgR/V Description

31 Reserved

Chani(®@Qx1=-000 sampling time selection

30 ISMPIR/IV cefer to SMPO bit.

27 Reserved

Chanf®Qx %201 sampling time selection

26 §SMPARI Y cefer to SMPO bit.

23 Reserved

ChanB®Qx 200 sampling time selection

. 4 f
22"SMP‘R/VRefer to SMPO bit.

19 Reserved

Chanda®0Qx20)1L sampling time selection

= 4
18:ySMP R/VRefer to SMPO bit.

15 Reserved

ChanB®Qx 200 sampl srfgett men

14:'SMP‘R/VRefer to SMPO bit.

11 Reserved

ChanB®Qx=10)0 sampling time selection

10:|SMP23 R/
Refer to SMPO bit.

7 Reserved

Chantb(®Qx =100 sampling time selection

6: 4 SMPJR/VRefer to SMPO bit.

3 Reserved
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Fi e|NamgqR/ YV Description
Chanf®Qx00)slampling time selection
These bits are written by software
channel . During the sampling peri of(
unchanged.
0O0ORADC ctypckes
00UADC clock cycl es
01 BADC c lyocdke sc
2 SMB RlVOlﬂmDC clock cycl es
10B2ADC clock cycl es
10B64ADC clock cycl es
110: 128 ADC clock cycl es
111: 256 ADC clock cycl es
Not e: Software is only al ISoTvAadd t(ot oy
ensure no conversion is currently
1967 ADC sampling confizyAD@t 5®MR register
Of fset ad&lress: O0x1
Reset valll:1101x1
Fi el Nameg R/ Description
3119 Reserved
) Chanth@lQxl1-1 01 sampling time selectio
18:)1SMPI R/VRefer to SMPO bit.
15 Reserved
. Chana#lQxl=1Q0 sampling time selectio
14| sSMpl R/VRefer to SMPO bit.
11 Reserved
Chanth@lQx181) sampling time selectio
10:|SMP1| R/
Refer to SMPO bit.
7 Reserved
) Chang®0Qx181) sampling time selectiorn
6 4 SMPgR/VRefer to SMPO bit.
3 Reserved
ChanB®0Qx1®0)1L sampling time selectiorq
These bits are written by software
channel. During the sampling perio
remain unchanged.
00@RADC clock cycles
00H4ADC clock cycles
2:0 SMPBR/\’01(})3ADC clock cycles
011BADC clock cycles
10B2ADC clock cycles
10B4ADC clock cycles
110: 128 ADC clock cycles
111: 256 ADC clock cycles
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Fi el Name R/ V

Description

Note: Software is only al ISoTvARI t(ot g
ensure no conversion is currently

1968 ADC configurat i ADIC_rC&dsi ster 3 (

Of fset address: O0x1C
Reset value: 0x0000 00O00O
Fie Na me R/ Vi Description
31: Reserved
External trigger selection for

12: |EXTTRGS

R/ V

These bits select the externa
regul ar group.

O0RATMRRGO

00 ATMRRG1

O1ATMRRG2

01 GTMRRGO

1xXx: Reserved

Note: Software is only al |ISOTvAddD
(to ensure no regular conversio

9: 8§ EXTENS3

R/ Vi

External trigger enable and po

These bits are sesotobwdrandocs$e
trigger polarity and enable tr

00: Di sabl e hardware trigger de

00 in segmented sampling functi
01: Perform hardware trigger de
10Perform hardware trigger dete
11: Perform hardware trigger de
edghblet e: Software is only all ow

STARD (to ensure no regular con

Resedyv

4: 2EXTTRG3

R/ V

External trigger selection for
These bits select the externa
regul ar group.

O0RATMRRGO

OO0 ATMRRG1

01 ATMRRG?2

01 GTMRRGO

1xx: Reserved

Note: Software is only al |ISoTvAddD
(to ensure no regular conversio

1:0 EXTEN2

R/ V

External trigger enable and po

These bits are sesoftowdrandocse
trigger polarity and enable tr

00: Di sabl e hardware trigger de
00 in segmented sampling functi
01: Perform hardware trigger de

10Perform hardware trigger dete
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Fi e Na me R/ V Description
11: Perform hardware trigger de
edgbete: Software is only allow
STARD (to ensure no regular con
1969 ADC seqeaeoonfigurati AD€C_M@¥gi st er
Of fset address: 0x2C
Reset value: 0x0000 00O00O
Fi e|NamgR/ Description
7t h conversion in regular sequence
These bits are written by software
31:1 SQ7|R/ Vsevemndmhversion in the regular conve
Not e: Software is only al ISoTvadxd t(ot oy
ensure no regular conversion i s cut
6th conversion in regular sequence
These bits asaoétwartetéeéon khgsign the
27:1 SQ6|R/ Vfconversion in the regular conversi
Not e: Software is only al ISoTvAdxd t(ot oy
ensure no regular conversion is cut
5t h onmeregohai sequence
These bits are written by software
23: SQ5| R/ Vfconversion in the regular conversi
Not e: Software is only al ISoTvAdxd t(ot oy
ensure no regular d¢aonwyperogir@s si)s cut
41t h onversion in regular sequence
These bits are written by software
19: SQ4|R/ ff ourth conversion in the regular c
Not e: Software is only al ISoTvAdxd t(ot oy
ensure no regular conversion is cuf
3rd onversion in regular sequence
These bits are written by software
15: SQ3|R/ Vfcaversion in the regular conversio
Note: Software is only al ISOoTvAdedD t(ot o\
ensure no regular conversion is cuf
2nd onversion in regular sequence
These bits asaoétwartetéewom khgsign the
11: SQ2| R/ Vysecond conversion in the regular ¢
Not e Software is only al ISOTvAeRdD t(ot oy
ensure no regular conversion is cu
lsdonversion in regular sequence
These bits are written by software
conversion in the regular conversi
0000lose all channel s
0001: Open ext-Memaslurehaeanxne&Ad@l sig
7:4 SQ1|R/ VYV .
0010: eXpteenr nal -Measoneée éxt®LABal sig
0011: Open ext-evremaslur@hemnedAf2al sig
0100: Open ext-Memaslurehanxnh &BO&RI si g
0101: Open ext-MemaslurehanxnhedBlal sig
0110: Open exlt-dbemalurehanxnePrBnla2l si g
www. geehy. com Pag293



Fi e|NamgqR/ YV Description

0111: Open ext-MemalurehanxnelBBal|l si g
1000: Ope
1001: Ope
1010: Ope
1011: Ope

ext-dMemalurehamreele-PBEér nal
t hBle@dSucbkbahhel temper at ut
t heMedMBVucbanhel VBG volt 4
t heMPMBurhbaibhe&/2VBD gnal
1100: Ope the OMAMPOrehttheeODPAMPO
1101: Ope the ORAMPUr ehbheeDPAMPL1
Not e: Software is onl yt salvwSoesdd t(ot oy

5 3 53 S oS S

ensure no regular conversion i s cut

When the ADC selects channel 110
- I f it is necessary to measure th
same time, the ADC needs to coll ect
ORPMOEN, OPAOI NSEL, and OPAOOUTSEL o
OPAMP modul e to all be 1 to ensure
- I f it is not necessary to measur

the ADC needs to coll ect urhe tOPAMPP
registers of the OPAMP modul e, witH
1 and OPAOOUTSEL set to 0, to ensur
- I f only the signal at the PAO pi
register of the e®PAWHRAOmENdUloe 0t @ nd
so that OPAMPO is turned off and tH
detection.

When t he ADC selects channel 11

- I f it is necessary to measure th
same time, the ADCt meedBAMP <«<ioddalc,
OPA1EN, OPA1Il NSEL, and OPA1OUTSEL o
OPAMP module to all be 1 to ensure
- I f it is not necessary to measur
the ADCtponeedélect the OPAMP signal,
registers of the OPAMP modul e, witHh
1 and OPA1OUTSEL set to O, to ensur
- I f only the signal at the ORA_(@GR
register of the OPAMP module to set
so that OPAMP1 is turned off and tHh
detection.

Regul ar channel sequence | ength
These bits are writtetnmotbg!l sofimwar ed
in the regular channel conversion
0000: 1 conversion

3:0 LT3|R/VOOO1: 2 conversions

1111: 16 conversions

Note: Software is only al ISOTvAeRdD t(ot oy
ensure no regular converssi)on i s cu

19.6.100ADC sequence confighAD&t i@®Yn register 2
Of fset address: 0x30
Reset value: Ox0000 O0OO0O

www. geehy. com Pag2914



Fi el Name| R/ V| Description
31: Reserved
14th conversion in regular sequeng
These bits are writteohbpnpnsebdbf nwab g
27: SQ14 R/ Vifourteenth conversion in the regul
Not e: Software is only al |ISOTvAeRA t(ot
ensure no regular conversion is c¢U(
13th converssieoquemce egul ar
These bits are written by softwar e
23: SQ13R/ Vfthirteenth conversion in the regul
Not e: Software is only al |ISOTvAeRA t(ot
ensure no regular comgersison i s c(
12th conversion in regular sequeng
These bits are written by softwar e
19: SQ12R/ Vit wel fth conversion in the regular
Not e Software is only al |ISOoTwAdd ot (ot
ensure no regular conversion is c¢U(
11th conversion in regular sequencd
These bits are written by softwar s
15: SQ11 R/ Vel eventh conversion in the regular
Not e: Software is only al ISOTvARA t(ot
ensure no regular conversion is «c¢U(
10th conversion in regular sequeng
These bits are written by softwar g
11: SQ10R/ Vitenbhversion in the regular conver
Not e: Software is only al |ISoTvAdRA t(ot
ensure no regular conversion is cU(
9t h conversion in regular sequencsg€g
Thes bits aoétwartetéeénm bhgsign the
7:4 SQ9 |R/ Vfninth conversion in the regular cgd
Note: Software is only al |ISOoTvAdd t(ot
ensure no regular conversion is cU\
8th convreeguloar i sequence
These bits are written by softwar g
3:0 SQ8 |R/ Vfeighth conversion in the regular g
Note: Software is only al ISoTvdxd t(ot
ensure no regul ar cnomweorgsriesn )i.s c

19.6.11ADC sequence confighAD&t iS®n register 3
Of fset address: 0x34
Reset value: Ox0000 O0OO0O

Fi el]Nam¢gR/ V Description

31: Reserved
16th conversion in regular sequence
These bits are writteohbhnnebdbf nowaber

7:4SQ1{R/ Vsi xteenth conversion in the regular
Note: Software is only al ISoTvARI t(ot ow
ensure no regular conversion is cur
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Fi ef]Namg¢R/ V Description
15th conver ssequemceag egul ar
These bits are written by software
3: SQ1YR/ WWfifteenth conversion in the regular
Not e: Software is only al |SoTvAdd t(ot ow
ensure no regular congregsd)on i s cur
19.6.12ADC regul ar conversion data register
Of fset address: 0x38
Reset value: 0x0000 0O0O0O
Fi el Namg R/ V Description
31: Reserved
Regul ar Data converted
15:|RDAT| R |These bitesnlaye Tlkayl contain t hleascto
converted regular channel .
196.13ADC data regi ®&8¢r 0 ( ADC
Of fset address: 0x3C
Reset value: 0x0000 0O0O0O
Fi el Name|R/ Description
31: Reserved
15:|SDATA R Sequence segmented sampling result
196.14ADC data regi ®Rer 1 ( ADC
Of faddress: 0x40
Reset value: Ox0000 O0OO0O
Fi el Name| R/ Description
31: Reserved
15:|SDATA R Sequence segmented sampling result
19.6.15ADC data regi ®Re¢r 2 ( ADC
Of fset address: 0x44
Reset value: Ox0000 O0OO0O
Fi el Name|lR/ \ Description
31: Reserved
15:|SDATA R |Sequence segmented sampling result
196.16ADC data regi ®B¢r 3 ( ADC
Of fset address: 0x48
Reset value: Ox0000 O0OO0O
Fi el Name|lR/ \ Description
31: Reserved
15:|SDATA R |Sequence segmented sampling result
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196.17ADQ@ata regi st>R) 4 (ADC
Of fset address: 0x4C
Reset value: 0x0000 0O0O0O
Fi el Name|R/ Description
31: Reserved
15:|SDATA R Sequence segmented sampling result
196.18ADC data regi ®&8¢r 5 ( ADC
Of fset address: 0x50
Reset value: 0x0000 0O0O0O
Fi e| Name|R/ Description
31: Reserved
15:|SDATA R |Sequence segmented sampling result
19.6.19ADC data regi ®&8e¢r 6 ( ADC
Of fset address: O0x54
Reset value: 0x0000 0O0O0O
Fi el Name| R/ V Description
31: Reserved
15:|SDATA R |Sequesegmented sampling result dat
19.6.20ADC data regi ®Rer 7 ( ADC
Of fset addr ess: 0x58
Reset value: Ox0000 O0OO0O
Fi el Name|R/ Description
31: Reserved
15:|SDATA R Sequence segmented sampling result
19.6.21ADC sequential segmentedl| saegil shegr

(ADC_SEQNUM

Of fset addr ess: O0x5C
Reset value: Ox0000 0O0OOO
Fie Na me R/ V Description
31: Reserved
The Number of Sequencial Sectio
00: 1 section
17: SGNUM | R/ VO1: 2 sections
10: 3 sections
11: l nvalid
15: Reserved
Section3 Transmission Ti me Set
10:| SEQNBM| R/ \ ! _ Ps s ' vl
000: Transmit 1 ti me
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Fi e Name R/ V Description
001: Transmit 2 times
101: Transmit 6 ti mes
Ot her s: Il nval i d
7 Reserved
Section2 Transmission Time Setuj
000: Transmit 1 ti me
001: Transmit 2 times
6; 4 SEQNRM| R/ V
11dTransmit 7 ti mes
Ot her s: Il nval id
3 Reserved
Sectionl Transmission Time Setuj
000: Transmit 1 ti me
2: 0 SEQNUM|R/ V0O0O1l: Transmit 2 ti mes
111: Transmit 8 times
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20 Comparator (COMP)

201 Ful | Name and Abbreviation Descri|
Tabé &ul | Name and Abbreviation Description of
Ful | name in Engl English abbrevia
Comparator COMP
Il nvert I NV
Hysteresis HYS
I nput Pl us I NP
I nput Minus I NM

202 I ntroducti on

Fougenepuwripose compafandr GO¥EOKMPe embedded in
MCY and they can be used in combination with

2003 Mai n characteristics

(1) COMPO has configurable positive and negative inputs for flexible voltage
selection

Positivd © npG1/f 2BG

Negati vel @n@utampl i fi er outputs

5

5

(2) The positive end of COMP1/2/3 shares one 10 and a virtual center point,
while the negative end is connected to two 10s each

(3) Programmable hysteresis
Posihyvteer esi s
Hysteresis voltage: no hysteresis, 20mV,

(4) Digital filtering
(5) Output phase-inverting
(6) Comparator interrupt

(7) Output as PWM brake trigger signal
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204 Structure block diagram

Fi gaODEOMPStructure Bl ock Diagram

COMPO_INPSEL

/o

/o
BG/2

BG

COMPO_INP|

COMPO_POL

/O multiplexing

COMPO_FINAL_OI

COMPO_INNSEL

COMPO_INN TIMER

OPAMPG—————
OPAMPL — |
Fi gaO8OME 258Bructure Block Diagram
COMP123_INPSEL
External analog center point —_— COMP123_IN
Internal analog center point —
COMP123_POL
/O multiplexing
COMP123 COMP123_FINAL_QUT
COMP123_INNSEL
Vo COMP123_INI TIMER
o —
205 Functional description

2051 COMP hysteresis

The comparator includes a programmabl e hyste
out punsitions when the 1 Mputs diygrneaelr etsas | ar
function is asymmetric and only acts on the

out pihe internal hysteresis function can be

hysteresis amount bDmpbeaeséets.by external C

2052 COMP digital filter

PCLK is used as the filtering clock, support
|l evel s of frequency division clock count for
filtered COMP output can be output to | O or

2053 COMP nt errupt
The comparator output internally generates a
The COMP interrupt can be enabled by foll owi

(1) Configure and enable the interrupt mode corresponding to the COMP
output event, and select triggering on rising edge, falling edge, or both
edges
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(2) Configure and enable the mapping to the corresponding NVIC IRQ
channel

(3) Enable COMP
2054 Direction for use

(1) Configure the COMP_CRXx register and set the LOCK value, CFG value,
COMPEN value, VPSEL[2:0], VNSEL[2:0], and HYSEN[1:0];

(2) Configure the COMP_CRXx register and set the POL value, REN value,
FEN value, RFEN value, and SWEG value.

206 Regi ster address mapping

COMPibase addbrd800 5CO0O0

COMP1/b2a/s3e addDrd460@abbaBOMP Regi ster Address Map]

Regi ster ng Description Of fset a
COMP_CR Control status re 0x00
COMP_I0SR Status register 0 x40

COMP_CR Control status re 0x00

COMP_ER Control stadatus re 0x04

COMP_8R Control sta&8tus re 0x08
COMP_11SR Status register oOx0C
COMP_I2SR Status Zegister ogo0

COMP_IBSR Status JFegister ot 4

2007 Regi ster functional description

2071 Control st ad0E@COMPed@Rst er
Of f set addr ess: 0Ox00
Reset v @ 030CeD:0 00X

Fie Name | R/ V Description
COMP_g£Rregister 1l ock
This bit is set by softwar ¢
reset. It locks all content

regiGGavMRr_cRBOWhen | ocked, a
and fl ag barlsWharne urnd adc k e d
can also befwwatéeen by so
0: Unl ock

1: Locked

31 LOCK | R/ V

30 VAL R |Comparator output fl ag
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Fi e Name | R/ V Description

Thi s -ornelayd fl ag reflects the
comparator output before th
mas ki ng.

29 Reserved
Digital filteringc®olndadlgufrreg
ooa:
001: 2
010: 4
28: PSC R/ V0o11: 8
100: 16
101: 32
110: 64

111: 128

Di gitalcofuinlttiencgo ncyicduer at i on

000D:

0001: 2
0010: 4
0o011: 8

0100: 16
0101: 32
0110: 64
0111: 128
1000: 256
1001: 512
1010~11Reserved

25: CFG R/ V

Software interrupt

Set to 1 by software, write
When this bit i s 0, writing
interrupt.

0: No effect

1: Software generates an in

21 SWEG | R/ V

Comparator interrupt @&nfadl lg
edges simultaneously

0: Di sabl e
1: Enabl e

20 RFEN R/ V|

Comparator interrupts the f
19 FE N R/ V0: Di sabl e

1: Enabl e

Comparator interrupts the r
18 RE N R/ V 0: Di sabl e

1: Enabl e

Comparkhyotreresis enabl e

Positive hysteresis, def aul
17: HYSPEIR/ VfOODi sabl e
01: 1st | evel hysteresis

(2
10: 2nd | evel hysteresis (4
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Na me

R/ V

Description

11: 3rd |l evel hysteresis

(8

15: HYSNE

R/

Comparator hysteresis
Negative ,hlgfsa eltedisl
00: Di sabl e

01: 1st
10: 2nd

11: 3rd

ue 1 s

l evel hysteresis

Il evel hysteresis

|l evel hysteresis

enabl

N

(
(
(

N

13 POL

R/

Comparator
This bit is
polarity of
0:
1:

pol arity
controll
compar at

ed
or

by
V X .
Phasevaemwnsed

Phase reversed.

12:

Reserved

7 VPSEL

R/

Comparator positive
When COMPEN=0,
21 0,2, 11 BG
00 PA7Y

01PBY9

10BG/ 2

11 BG

i nput
al |l channe
of vol tage.

Vi

Reserved

c 4 VNSEL

R/ Vi

Compar at ort enrengiantailvei nput
When COMPEN=0, all channe
21 Os, 2 amplifier
0D PAS

01PA9

10 OPAMPO _OUT

11 OPAMP1 _OUT

out put s.

VO
| s

Reserved

COMPEN

R/ V|

Comparator enabl e
0:

1:

Di sabl e
Enabl e

20.7.2 St at us
Of f set
Reset

addr ess:
v al

Re(QO NP elD)S R
0xO0
O0x0000O0

ue: 0000

Fi el Name|l R/

w Description

31:

Reserved

I FL(

RW1C

I nterrupt status

Set to 1 by hardware when
corresporEd BN REFND cR uWhse,n a
is triggered by SWEG soft
and can be cleared to 0 b

al
r
W &

y
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Fi e| Namel R/ W Description

This flag reflects the | eve
before the polarity select o

2073 Control st ak(CONr e st er
Of f set addrOexs@satfx 8 1P G
Reset v@a03Ce:0 0Mx

Fie Name | R/ Description

COMP_K£Rregister | ock

This bit is set by softwar ¢
reset . It locks all cont ent
regiGaMR_CRBOWhen | ocked, a
and fl ag bdrtlsWhaerne urndaodc k e d,
can also befwwatéen by so

0: Unl ock

1: Locked

31 LOCK | R/ V

Comparator output fl ag

30 VAL R This -oondayd fl ag reflects the
comparator output before th
masking.

29 Reserved
Digital filteringc®olndadlgufrreg
oo0oaQ:
001: 2
010: 4
28: PSC R/ V0o11: 8
100: 16
101: 32
110: 64
111: 128
Di gi t alcofuinlttiencgo ncfyicduer at i on
000D:
0001: 2
0010: 4
0o011: 8

0100: 16
0101: 32
0110: 64
0111: 128
1000: 256
1001: 512
1010~11Reserved

25: CFG R/ V

Software interrupt

Set to 1 by softward,FLWGr it e
When this bit idFlaGhadvrgennerg
interrupt.

0: No effect

1: Software generates an in

21 SWEG | R/ V
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Fi e Name | R/ V Description

Comparator interrupt @nfadl lg
edges simultaneously

0: Di sabl e
1: Enabl e

20 RFE N R/ V

Comparator interrupts the f
19 FE N R/ V| 0O: Di sabl e

1: Enabl e

Comparator interrupts the r
18 RE N R/ V| 0O: Di sabl e

1: Enabl e

Comparlye®treresis enabl e

Positive hysteresis, defaul
Di I

17: HYSPEIR/V00 lsable )
01: 1st |l evel hysteresis (2

10: 2nd | evel hysteresis (4
11: 3rd | evel hysteresis (8

Comparator hysteresis enabl

Negative ,hgthawelrtesval ue i s 1
00: Di sabl e

15: HYSNEI R/ V )
01: 1st Il evel hysteresis

(2
10: 2nd | evel hysteresis (4
11: 3rd | evel hysteresis (8

Comparator polarity

This bit is controlled by s
13 POL R/ Vpol arity of comparator x:
0: Phasevemwmsed
1: Phase reversed.
128: Reserved
Comparator positive input v
When COMPEN=0, al | channel s
Select the path
7 VPSEL/R/Vfo: External an-#B6g center p
1: I nternal analog center p

Note: TBBharlkidt bysCompl/ 2/ 3
the COMP1l register.

6: 5 Reserved

Comparator negative ter minad
When COMPEN=0, al | channel s
COMP1
0 PA1
1 PB1
COMP2
0 PA2
1 PB2
COMP3
0 PAO

4 VNSEL|R/V
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Fi e Name | R/ Description
1 PB5
3:1 Reserved
Compar ator enabl e
0 COMPENR/ Vf0: Disabl e
1: Enabl e
2074 St atus Re(QONMP elk3R
Of fset 8d@+ EsBE=X) 3
Reset value: 0x0000 0O0O0O
Fi el Name| R/ W Description
31: Reserved
I nterrupt status
Set to 1 bwhehnaradhweardege trig
corresporEN BN REFND cR uWhse,n a r
0 I FLq RW1Clis triggered by SWEG soft wa
and can be cleared to 0 by
This flag reflects the | eve
bef ohe polarity selector an
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Geehy
21  Operational Amplifier (OPAMP)

211 I ntroducti on

ThMCU s embedded with two independent operati
and OPAMP1l), which can be used in combinatio

21.2 MaiGharacteri stics

(1) Supports adjustable internal gain, with adjustable ranges
(x1,4,6,8,10,12,16)

(2) Supports external gain up to 16 times

(3) The output of OPAMP can be used as the input of ADC

(4) The output of OPAMP can be used as the negative input of COMP

(5) Supports four selectable built-in bias Settings: 1/2VDDA, 1/4VDDA, BG,
and 1/4BG

21.3 StrucBluoek Diagram

Fi ga0O®PAMEt ructure Bl ock Diagram

° R*gain s2
R
opampO_inn_5p0 N ¢ \
S1 OPAMP \ opampO_out_pad
opampO_inp_5p0
— \ + s3
R opampO_out_5p0
R*gain
S2
avdd2 —/
avdd/a —/ vem
vbg -
vbg/4 -
S5
R*gain
R opampl_out_5p0
opampl_inp_5p0 — +
sS4 OPAMPL =5 opampl_out_pad
opampl_inn_5p0 — / * —
) L«:,t)—/
R*gain S5
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Geehy

FigadbBnternal gain application diagram

vem
R=6K
R*gain
R
VIP
R

+

— VOUT
VIN —@T
R*gain
Fi gadBxternal gain application diagram

vem
vem

R=6K

R*gali

R*gain

v R 4'» VOUT
>— o

Vi I
R R
R*gain/ﬂ’

R*gain

214 Regi ster address mapping

Tabd ®WPAMRegi ster Address Mapping Tabl e

Regi ster na Description Of fset add

OPA_CR OPAMP controlr e gi st e 0x00
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215 Regi ster functional description

2151 OPAMP cornagiodter (OPA_CR)
Of fset addr ess: 0x00
Reset value: O0x0004 00O0O

Fie Na me R/ V Description
31: Reserved
Operational -iatmmphiias ewo Ibtua d e
Oxx: No VCM input voltage g
1 : VCM = . * AVDD
18: OPAVCMSEL| R/ V 00 ¢ 0.5
101: VOC M 5= AVDD
110: VCM = VBG
111: VCM = 0. 25*VBG
15: Reserved
Operational amplifier 1 out
13 OPA1OUTSEIR/ M0O: The OPAMP1 output is not
1: The OPAMP1l output is con
Operational amplifier 1 ingq

12 OPA1I NSEL R/ MO: The input PAD is not con
1: Connect the input PAD tag

Operational amplifier 1 gai
000: Gai n i s deertnearl mirneesd shtyo
resistors wused
001: Use internal resistor g
010: Use internal resistor g
11: OPA1GAI NSER/ Y . .
011: Use internal resistor s
100: Use internal resistor g
101: Use internal resistor g
110: ivbsger nal resistors, gai
111: Use internal resistors
Operational Amplifier 1 eng
8 OPAL1EN R/ M0: Disable
1: Enabl e
7:6 Reserved
Operational amplifier 0 out
5 OPAOOUTSEIR/ WO0O: The OPAMPOcowthget eids t mo tf
1: The OPAMPO output is con
Operational amplifier 0 ing
4 OPAOI NSEL R/ MM0: The input PAD is not con

1: Connect the input PAD td

Operational amplifier 0 gai
000: Gain is determined by
3:1 OPAOGAI NSHR/ \|resistors wused

001: Use internal resistor

n

010: Use internal resistor

(n
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Fie Na me R/ V Description
011: Use internal resistor s
100seUinternal resi stor s, g
101: Use internal resistor g
110: Use internal resistor s
111: Use internal resistors
Operational Amplifier 0 enftg
0 OPAOEN R/ W 0: Di sabl e
1: Enabl e
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22  Cyclic redundancy check computing unit (CRC)

221 I ntroducti on

The cyclic redundancy check (@RGE) CRECmputing
computing result by calculating the input da
polynomial, which is mainly used toidgtect o
of the data after transmission or saving.

22.2 Mai n characteristics

(1) Process 16-bit and 32-bit data

(2) Supports CRC16-CCITT and CRC32
(3) Programmable CRC initial value

(4) 32-bit data register

(5) After the CRC is paused, the calculation can continue, that is, the CRC
result is not reset to zero and can be calculated based on the previous
result

(6) The high and low bits of input data can be inverted in order to adapt to
different data storage methods (byte, half word or word, little-endian and
big-endian system)

(7) The output data is reversed, that is, the high and low bits are inverted

223 Structure block diagram

Figad8tructure Block Diagram

CRC
=== ===== T AH |
: CPU I'(—i = CRQEREGIQ
CRANTERH
ACE
(== | cre2.16 CRCOUT
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224 Functional description
2241 Cal cul ati on met hod
Use GRC (Etpetgeomial: 0x4Cl1DBY
Pol ynomi a@CaHXrXdulaaXd X X4 X& R+ X+ X+ X+ X+ X9 1
CRCI®CI TT polOytnto2nil al
Pol ynomi alX*% %% %ul a:
2242 Cal cul ating Ti me
., When procebsisti dgat3a2 t he calcul ation ti me
cycl es
., When procebsisti dgatlag, t he cal cul ation ti me
cycl es
2243 Functional <characteristics
CRC unit coittairnesada/ W8r2i tRBRregedcdtted WRICt e new
and give CRC computing results. Evelly time a
be a combination of the |l ast calculation res
(Execute operation for the whole word). CRC_
aligned hal falwgmadormhyrnieght whil e other regist
bits.
I't mweamf orm CRC claébcu-pba8R2datan CRC32 and CRC1¢
optional, CRC initial value can be configure
reversed.
l nput data is not wewves seadQuiwvmuthydatsa dahfbe
reversed orednot rever
2244 Di rection for wuse
CRC initialization steps

(1) Turn on the CRC clock

(2) Configure the CRC_CR register, set CRC32 or CRC16, input data flip
form and output data

(3) Configure the CRC_INIT register and set the initial value of CRC
(4) Configure the CRC_DR register and set the data to be verified

(5) Read CRC_DR to obtain the calculation result of CRC

www. geehy. com Pagegl?2



225 Regi ster address mapping
TabT@&®RC Register Address Mapping
Regi ster na Description Of f set add
CRCDR Data registel 0x00
CRCCR Contrreogli st er 0x04
CRC_I NI'T Ini tial value 7 0x 08
226 Regi ster functional description
226.1 Data regi sbRr (CRC
Of fset address: 0x00
Reset value: 0x0000 0O0O0O
Fi el]Nam¢ R/ W Description
32bit Dat a
31:|DATAR/ WAs an input registeCRCStadreultatome
As an output register: Return the
226.2 Contr ol regCBter (CRC_
Of fset address: 0x014
Reset value: Ox0000 O0OO0O
Fi el Name|R/ V Description
31: Reserved
Out putRevadras e
3 OUTFL|R/ VMO: Not reverse
1: Reverse
Il nput Data Reverse
Reverse the input data in differe
00: Not reverse
2:1 I NFLIR/ V
01: I n byte
10: I'n unit
11: I n word
CRC select
0 CRCSE RW |0 32Dit
' 1&it
2263 Ini ti al val@RCrleNgli Bt er (
Of faddress: 0x08
Reset value: Ox0000 O0OO0O
Fi el Nameg R/ V Description
I nitial CRC Value
31: I NI |R/'y\The CRC initial value is programmg
value of CRC.
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23  Divider (DIV)

23.1 I ntroducti on

The har dwar eaudtiovmadteirc aclalny per for-mi si gned or U
integer division-saupdrmratcitordd .vi dkee sHigfotri t hm i
calcul ation process based on basic |l ong divi

23.2 Mai n characteristics

(1) 32-bit divisor and dividend, output 32-bit quotient and remainder
(2) Completes one division operation in 8 HCLK cycles

(3) Ifthe divisor is zero, the overrun status flag bit will be set, and no new
data will be calculated

(4) Writing to the divisor register automatically performs division operation

(5) The quotient and remainder registers will retain the results of the
previous calculation

23.3 Regi ster address mapping

TabT®I Regi ster Address Mapping

Regi ster na Description Of f set add
DI V_IRVD Dividend regi 0x00
DI V_RVS Di vireagri st er 0x04
DI V_QBOT Quotient regi 0x08
DI V_RVD Remai nder regi oOx0C
DI V_SR St awegi ster 0x10
DI V_CR Contmedi st er O0x14
234 Regi ster functional description

2341 Dividend Regi sRRer (DI V_DVD
Of f set addr ess: Ox00
Reset val ue: Ox0000 OO0OO

Fie Name | R/ Description

Dividend dat a
31:|DIVIDER/ M1 f the division operation is wri
ti me.

www. geehy. com Pagegli4



2342 Divisor RegisR)er (DIV_DVS
Of fset address: 0x04
Reset value: 0x0000 0001
Fie Name| R/ V Description
Divisor dat a
After this register is written,
triggered.
31:|p1vigr/vw!f the division operatiron disibws)
di vision to be wrectalecnuldaitveids.orl fi st
continuation of the division oper
t he resul ts cal cul atzed of rdami ¢ &
DI V_SR. OVFLG=1 indicates that the
2343 Quotient RegistRer (DIV_QUOT
Of fset address: 0x08
Reset value: 0x0000 0O0O0O
Fie Name | R/ Description
31:|QuoT! € R Quotlent.df':lta _ _
I f the divisor is 0, the registe
2344 Remai nder Regi sR)er (DI V_RMD
Of fset address: 0xO0C
Reset value: Ox0000 O0OO0O
Fie Name R/ V Description
31: REMAIND[R/VRemaInder Fiata . .
I f the divisor is 0, the regi
2345 St atus RegiSRY er (DI V_
Of fset addr ess: 0x1
Reset value0O 0x0000 00O
Fi el Name R/ W Description
31: Reserved
Divide the zero overflow status f
0 OVEL|IR/ W1 Before t.he.next di vision operat.i
0: The divisor of the current ops¢
1: The divisor of the current opg¢
2346 ContRedgi ster (DI V_CR)
Of fset addr ess: O0x14
Reset value: Ox0000 0001
Fie Name | R/ Description
31: Reserved
Unsigned enabl e
0 USI GN|{R/ M0: Signed division
1: Unsigned division
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24 Chip electronic signature
241 Product Il dentit)y I dentifier (UI D
Thenique identity identifier (UID) can be wus
product, facilitating traeacliumdg,erdsddti npanddge
be used as a password and combined with secu
cluster key, )sitgpnatcthrie,veetapppl i cati on scenar.i
authentication, firmware integrity verificat
encryption and decryption.
Theeit product wunique identi MEWinddeenrt iafniyer Ul
circumstances. Under no circumstances can th
and cannot modi fy it.
The storage space addlE&88s of UI DO is: 0x0010
Fi elNam¢gR/ \ Description
31 Ul bl R The.[kBilth@]tion of.the uni que i de¢€
assigned at the time of factory
The storage spadéesad@uE&400f UID
Fi elNam¢gR/ \ Description
31 Ul bl R Théi.?)[:]Blaotosition of. the unique id
assigned at the time of factory
The storage spacesadiE®®40o0f UID
Fi elNam¢gR/ \ Description
31| uidl R Thé)IS[:]qutosition of. the unique id
assigned at the time of factory
242 Product Model | denti fication (PID
The product model identification (PID) is wus
combination of i nf arpmaroideed sauncdh veaesr stihoen,c h aci
hardware design, production tracking, and fi

The storage s pPalcbDes :a dikr@0sls0O o f
Fie Na me R/ Description
316 Reserved
150 CHIID R |[chiver siOx®@40
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25  Gate Driver (Only M3122/M3114/M3115

Supported)

251 Intr oduftc oM30lnl 4

The G32M3
gate driv
power tra

114 is embephlasada me dlihu aagstpdre abeh
er | C, which is spedchahhgl déeBMQB ed
nsistor cari tiIsGBT®Annidn itsr isdug & adilre f or a

schemes fooweatdeDE brushless motors. The em
time is 500ns. When the dead time of the MCU
embedded dead time, the actual ded®dOh tihme i s
contrary, when the dead time of the MCU outop
embedded dead time, the actual dead time is
embedded VCC and VBS wundervoltage protection
system fromet extniemgadn ptolwer transistors at |
output obsitdbkedhighng circui tsiadned dtrhievionugt p ut
circuit are controlled dAhroaD@®hofnphe srgrwals
supports power supphyasot heoMClUol aacldi psi sudD
supports a 5V voltage output.

252 Mai n <ch

5

aracteristics

Operating supply voltage range: 5~20V

., Floating offset voltage: +200V

., Embedded VCC and VBS undervoltage protec
Embedded -tshmraughtpreventi on function
Embedded ldnopmnt rpeusli st or

Embedded odbwatrpeibktor

Matching the transmi sendnchiamaeebt high a
Hi gh dv/dt noise suppression capability
Il nput andphoausteput i n

Compatible with 3.3V/5V logic input

Peak input current 11. 1tAi@bheds V4 0Bs 3nF | oad
Peak outoput current 0. 9A@15V, 3.3nF | oad
LDO | oad capacity 60mA@l5V
Overtemperature proNeée&eRLon threshold 151

253 Functio

2531 Logic tr

na.l description

uth value of the drive

(1) VBS undervoltage will only set the HO output low.

(2) VCC undervoltage will set both LO and HO outputs low.
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(3) The VG signal is pulled up to high by default, and the LDO output is
turned off when the external pull-down is low.

(4) After the over temperature protection function is triggered, both the drive
output and LDO output are turned off.

TabTZogic truth value of the drive

OTP VG VCCUV| VBSUV| LI N HI N LO HO LDO
normg normg nor ma nor ma L H L H 5V
normg normg nor ma nor ma H L H L 5V
normg normg nor ma nor ma L L L L 5V
normg normg nor ma nor ma H H L L 5V
normg normg nor ma uv H&L H&L H&L L 5V
nor mg nor mg uv nor ma H&L H&L L L 5V
nor mg L nor ma nor ma H&L H&L H&L H&L oV
OVER normg nor ma nor ma H&L H&L L L oV
254 Intr odufc dM30lnl 5

25.5

WWWw.

The G32M3115 is ¢ mberasad medihuagep e d h

gate driver 1 C, which is spHchahhgl déDMQ&a ed
power transistor or I GBT in bridge circuits,
schemes fooweaedeDE brushless mppobcal deadem
ti me20ins .2 When the dead time of the MCU out pu

embedded dead time, the actual dead time is
contrary, when the dead time of the MCU outp
embedded deadcet iamda ual dead time is the outpu
embedded VCC and VBS undervoltage protection
system from turning on the external power tr
out put obitdbedhighndogpecionut piuts ialfed tdhre vii avg

circuit are controlled through input signals

Mai n characteristics

Operating supply voltage range: 5.5~20V

FIl oating offOs®kt voltage: +2

Embedded mini mum dead time: 220ns
Embedded VCC and V@BrSotuedteiroml| t age
Embedded -tshmadightpreventi on functi on
Embedded #dnopamnt rpeuslilst or

Embedded odbwatrpseibktor

Mat ching the transmi sendnchiameebt high a
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Hi gh dv/dt noise suppression capability

Il nput andphoausteput i n

Comgpti ble with 3.3V/5V logic input
Peak output current 2.0A @15V, 3.3 nF
Peak output current 2. 7A@15V, 3.3 nF

256 Functional description

256.1 Logic truth value of the drive

TabT&ogic truhb dalue of t

VCCUV VBSUV LI N HI N LO HO
nor ma l nor mal L H L H
nor ma l nor mal H L H L
nor ma l nor mal L L L L
nor ma l nor mal H H L L
under vcec nor mal L H L L
under vcec nor mal H L L L
under vcec nor mal L L L L
under vcec nor mal H H L L
nor ma l under vbs L H L L
nor ma l under vVvbs H L H L
nor mal under vVvbs L L L L
nor mal under vbs H H L L

257 Intr odufc oM3d R 2

The G32M3122 i ntpehqarset edd Va gtaltreea@ r i ver i ntegr a
driving P/ NMOS paomwde ri st rsauistiashiloer sf.or DC br ushl

applicationsostahbeas ahewand water pumps.

LDO, has -aarcmugampapcti ty of 60mA, and can provic

i nternal l ogic circuits and external MCU.

G32M31l22ncluding undervoltatgker puoh egrnt o toeg t ii o1
and startup protecti3dOnslitohaesfactdeadl yi masa

operation of the system. At the same ti me

of 11V, has excellent sink current capabilit:

external P/ NMOS power transistors.

258 Mai n characteristics

Thr-phease gate driver for P/ NMOS power
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Recommended range of supply voltage: 5.
Buiilnt 5V/ 60mA LDO

HO out put c u+roenAt@RDBDODWNA/

LO output c u4rOenmAd@$204nVA /

Low standby power consumpti on

3.3V/ 5V icngmpatliobgiilci ty

LDO overl oad start protection

BuiiInt power undervoltage protection UVLO
Buiilnt sttrtariglhgh prevention functi on
BuiilBBOns dead ti me

., Matching of -shidgeh cahradch nled vs

259 Functional description

2591 Logic truth value of the drive

TabT4d ogic truth value of the drive

LI N HI N LO HO
0 0 OFF OFF
0 1 OFF ON
1 0 ON OFF
1 1 OFF OFF
Suspens Suspens OFF OFF
Not e:
-1 1: Logic high | evel, O0: Logic |l ow level.
e ON:poV¥upPil1lV.sE V1V QF Bup 1 V¥ O V.
-3 lits recommended to maintain a strong input state

states such as high resistance and suspension.
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26  Revision history

TabT®ocument Revision History

Dat e Ver si Revision History

Septe@dbes 1.0 O Initial wversion

Ma y2,0 2 6 1. 1 O Add the sealing model infor

Ma y2,0 2 6 1. 2 0O Modify the bit6: 4 descript

0O Modify the USART_CR1 regist
O Modify the Il evitation off seg

Jul vy, 2 ( 1.3
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4 . I nformation reliability
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products may be r estexpcotretd obry athhee re xlpaowst ,o0 fr et

countries of the product suppliers, Geehy, G
(on behalf of itself, subsidi argires amd affil
undertake to abide by all applicabl e | aws an

export of Geehy products and/ or technologies

6 . Di scl ai mer

This manual is provided by Geehy on an as
per mi tteidc @byl emplpdws, Geehy does not provide &
i mplied warranty, including without | imitat:i

mer chantability and applicability of specifi
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