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3.2

eFlash C
(256KB) EFC é
H Cortex M4F
E LDO
SWD/ITAG
Wic RC OSC/XTAL OSC
SRAMD
(32KB) SYSTICK PLL
POR&PDR
SRAML
(32KB) CRC BOR&PVD
x
= ACMP
[
=
DMA £ OPA(PGA)
T
(8-ch) z AES
12bit SAR ADC
12bit DAC
CORDIC GPIO A/BIC/D
Temp Sensor
USB20 FS Voltage Reference
RCM Device
UART 2 UARTO/1/3
LPTIM O/1 RTC USART/ TIM1/2/3/4/8/9
ADCC z
12C 1/2 IWDT g [2C0
—
o
o
<
£ SPI 0/1/2
CAN FD g WWDT TIMO/7
o
o
o
<
TIM14/15/16
LPUARTO/L
TRNG S
USART6 VS
DACC SYSREG
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3.3

OXE010_0000 - OXFFFF_FFfF

0xE000_0000 - OXEOOF_FFFF

0xE000_E000 - 0XE000_ERFF

0xE000_3000 - OXE000_DFfFF

0xE000_2000 - 0XE000_2FFF

0xE000_1000 - OXEO00_1FfF

0xE000_0000 - 0xEO00_OFfF

0x4701_0000 - OXDFFF_FFI

0x4700_0000 - 0x4700_FF

0x40B1_0000 - Ox46FF_FFl

0x40B0_0000 - 0x40B0_FFi

0x4000_0000 - 0x40AF_FFi

0x2001_0C00 - Ox3FFF_FFi

0x2001_0800 - 0x2001_OBI

0x2001_0000 - 0x2001_07

0x2000_8000 - 0x2000_FFt

0x2000_0000 - 0x2000_7F}

0x1001_0000 - OxFFFF_FFI

0x1000_8000 - 0x1000_FF!

0x1000_0000 - 0x1000_7F!

0x0804_0000 - OXOFFF_FFI

0x0800_0000 - 0x0803_FF!

0x0400_2000 - 0XO7FF_FF!

0x0400_1000 - 0x0400_1F

0x0400_0000 - 0x0400_OF!

0x0004_0000 - 0xO3FF_FFl

0x0000_0000 il MaikFash Boot Méntrol

0x4700_F000 - 0x4700_FFFF
0x4700_E000 - 0x4700_EFFF
0x4700_DO0O - 0x4700_DFFF
0x4700_C000 - 0x4700_CFFF
0x4700_B0OO - 0X4700_BFFF
0x4700_ACOO - 0x4700_AFFF
0x4700_A8O00 - 0x4700_ABFF
0x4700_A400 - 0X4700_ATFF
0x4700_AQ00 - 0X4700_A3FF
0x4700_9000 - 0x4700_9FFF
0x4700_8000 - 0x4700_8FFF
0x4700_7C00 - 0x4700_7FFF
0x4700_7800 - 0x4700_7BFF
0x4700_7400 - 0x4700_77FF
0x4700_7000 - 0x4700_73FF
0x4700_6800 - 0x4700_6FFF
0x4700_6000 - 0x4700_67FF
0x4700_5000 - 0x4700_5FFF
0x4700_4000 - 0x4700_4FFF
0x4700_3000 - 0x4700_3FFF
0x4700_2000 - 0x4700_2FFF
0x4700_1000 - 0x4700_1FFF
0x4700_0000 - 0x4700_OFFF

0x40B0_F000 - 0x40BF_FFF
0x40B0_EO000 - 0x40BF_EFF
0x40B0_DO000 - 0x40B0_DFF
0x40B0_CO000 - 0x40BO_CFF
0x40B0_B000 - 0x40BO_BFF
0x40BO_A000 - 0x40BO_AFF
0x40B0_9000 - 0x40BO_9FF
0x40B0_8000 - 0x40BO_8FF
0x40B0_7000 - 0x40BO_7FF
0x40B0_6000 - 0x40BO_6FF
0x40B0_5000 - 0x40BO_5FF
0x40B0_4000 - 0x40BO_4FF
0x40B0_3000 - 0x40BO_3FF
0x40B0_2100 - 0x40BO_2FF
0x40B0_2000 - 0x40BO_20F!|
0x40B0_1000 - 0x40BO_1FF:
0x40B0_0100 - 0x40BO_OFF
0x40B0_0000 - 0x40BO_0OF|

0x40A0_0000 - 0X40AF_FFF

0x4090_0000 - 0X409F_FFF

0x4080_0000 - 0x408F_FFFI

0x4070_0000 - 0x407F_FFFI

0x4060_0000 - 0x406F_FFFI

0x4050_0000 - 0X405F_FFFI

0x4020_0000 - 0x404F_FFFI

0x4010_0CO0O0 - 0x4010_OFFI

0x4010_0800 - 0x4010_0BFF

0x4010_0400 - 0x4010_07FF

0x4010_0000 - 0x4010_03FF

<BNT O®6F T

Reserved Reserved 511MB
UARTO
UART1
UART3
Reserved USSzT7
NVIC . . TIM4
Reserved Private Peripheral V3
FPB 1MB TIM2
DWT TIML
IT™ TIM9
TIM8
Reserved
| TIM16
m TIM15
Q TIM14
ADCC1
ADCCO
TIM7
TIMO
12C0
SPI12
SPI1
SPI10
F Reserved
F APBL e
E Rii,eé\éed Peripheral 2.5GB 12C1
F AHB DACC
TIM5
RNG
LPTIM1
o LPTIMO
[4a] CANFD
& LPUARTO
IWDT
WWDT
USART6
UART2
DMAMUX
SYSCFG
F Reserved LPUARTL
F Cache Config PMU
F Cache RAM RTC
F SRAM1
F SRAMO
CRC
SRAM 0.5GB USB FS Device
F Reserved CORDIC
F SRAM1 % DMA
F SRAMO < AES
F Reserved RCM
F Main Flash Reserved
F Reserved GPIOD
F OTP Zone CODE 0.5GB GPIOC
F Option Zone GPIOB
F Reserved GPIOA
/ SRA EFC

0x4000_0000 - 0X400F_FFFI




;yb1 0 ybkOylL kk OLPP OEZ6L As L
yES8Z Xs A» I Xxxx q;
I XX XX

- I XXX T

Ay I T aq;

s I XXX 1

A¢ Yy i i q;

A¢ y o<ql | T F I q;

<EifL <bz20Os86 T I X X q;

Block / Module Address range
EFC 0x4000_0000 ~ 0x400F_FFFF
GPIOA 0x4010_0000 ~ 0x4010_O3FF
GPIOB 0x4010_0400 ~ 0x4010_O7FF
GPIOC 0x4010_0800 ~ 0x4010_OBFF
GPIOD 0x4010_0CO00 ~ 0x4010_CFFF

AHB RCM 0x4050_0000 ~ 0x405F_FFFF
AES 0x4060_0000 ~ 0x406F_FFFF
DMA 0x4070_0000 ~ 0x407F_FFFF
CORDIC 0x4080_0000 ~ 0x408F_FFFF
USB FS Device 0x4090_0000 ~ 0x409F_FFFF
CRC 0x40A0_0000 ~ Ox40AF_FFFF
RTC 0x40B0_0000 ~ 0x40B0_O00FF
PMU 0x40B0_0100 ~ 0x40B0_OFFF
LPUART1 0x40B0_1000 ~ 0x40B0O_1FFF
SYSCFG 0x40B0_2000 ~ 0x40B0_20FF
DMAMUX 0x40B0_2100 ~ 0x40B0_2FFF
UART?2 0x40B0_3000 ~ 0x40B0_3FFF

APBO USART6 0x40B0_4000 ~ 0x40B0_4FFF
WWDT 0x40B0_5000 ~ 0x40B0_5FFF
IWDT 0x40B0_6000 ~ 0x40B0_6FFF
LPUARTO 0x40B0_7000 ~ 0x40B0O_7FFF
CANFD 0x40B0_8000 ~ 0x40B0_8FFF
LPTIMO 0x40B0_9000 ~ 0x40B0_9FFF
LPTIM1 0x40B0_A000 ~ 0x40B0_AFFF

<BNT O®6F T
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Block / Module Address range
RNG 0x40B0_B000 ~ 0x40B0_B-FF
TIM5 0x40B0_CO000 ~ 0x40B0O_G-FF
DACC 0x40B0_D000 ~0x40B0_DFFF
12C1 0x40B0_EO00 ~ 0x40B0_H-FF
12C2 0x40B0_F000 ~ 0x40B0_H-FF
SPIO 0x4700_0000 ~ 0x4700_OFFF
SPI1 0x4700_1000 ~ 0x4700_1FFF
SPI2 0x4700_2000 ~ 0x4700_2FFF
12C0 0x4700_3000 ~ 0x4700_3FFF
TIMO 0x4700_4000 ~ 0x4700_4FFF
TIM7 0x4700_5000 ~ 0x4700_5FFF
ADCCO 0x4700_6000 ~ 0x4700_67FF
ADCC1 0x4700_6800 ~ 0x4700_6FFF
TIM14 0x4700_7000 ~ 0x4700_73FF
TIM15 0x4700_7400 ~ 0x4700_77FF
TIM16 0x4700_7800 ~ 0x4700_7BFF

APBL TIM8 0x4700_8000 ~ 0x4700_8FFF
TIM9 0x4700_9000 ~ 0x4700_9FFF
TIM1 0x4700_A000 ~ 0x4700_A3FF
TIM2 0x4700_A400 ~ 0x4700_A7FF
TIM3 0x4700_A800 ~ 0x4700_ABFF
TIM4 0x4700_ACO00 ~ 0x4700_AFFF
12S 0x4700_BO000O ~ 0x4700_BFFF
USART7 0x4700_CO000 ~ 0x4700_CFFF
UART3 0x4700_DO000 ~ 0x4700_DFFF
UART1 0x4700_EOO0O ~ 0x4700_EFFF
UARTO 0x4700_F000 ~ 0x4700_FFFF
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Ty Y yLZbO1
414

I

FX<

0x00 EFC_CTRL
0x04 EFC_TIME
0x08 EFC_SEC
0x0C EFC_STATUS
0x10 EFC_INTSTATUS
0x14 EFC_INTEN
0x18 EFC_LPCR
ox1C EFC_ADDRREC
4.1.4.1 FX< <E¢s

¢ Ag
F¢ AFgF|l¢ & I
Yae, CYGF | ¢ @ I
ZESZ
yF¢ AFAl¢s @& I
Y“F¢ AFAl¢ @& |
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PI PTLZ

<¢{ Vg tVY ¢ € I

Yae ¢ YA ¢ e |

4.1.4.2

FX< EayF

¢cFYéF |e I

¢Ac

cF<i < |¢ ¢ |

. aE<q¢ e

¢Ac

X¢é¢ F ¢ €

F X<

RWAITCYC Read wait cycle

/MHz

Read wait cycle

<50

0

50 ~ 100

100 ~ 150

150 ~ 200

200 ~ 204

1
2
3
4
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FX< EayF
FX< EayF

3. FX< EayF ¢CFYeF L6 0 FZEI ylL
4.15.2
1 PLT Ya¢eay A(d
2 FX< <E¢s
3 FX< AF< 1
4.
5. FX< AE EITA
6 FX< <E¢s
7 PLT Y%eay Aq
8 FX< AF< Oy EPF I
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3.

4.

5 FX< AE ETA
6 FX< <E¢s

7 FX< AFc< Oy EP¥ I
4154

1. PLT %eay Aqg

2. FX< <E¢s

3. FX< AFc< I

4.

5 FX< AE EIT A

6. FX< <Eg¢s

7 FX< AF< Oy EPF I

8. PLT Yeay Aq

4155

1. PLT %¢ay Aqg

2 FX< <E¢s

3 FX< AFc< I
4 yES§Z

5. FX< AE ETA
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5.1

mp

A

¢csB¢
VDDA domain
VDDA ADC
DAC
VREFP Analog Comparator
OPA
VREFN VREF
VSSA Temperature Sensor

USB FS PHY

VDDH domain

10 Ring

vss
VDDH [}

POR/PDR/BOR/LVD

PLL
RCH

Main Regulator

MLDO)

FLASH

VDDCORE Domain

CPU Core
SRAM
Peripherals

VBAT [

Low Power
Regulator
(LPLDO)

Backup Domain

XTL/RCL
RTC
Backup Register
PMU

Backup SRAM
LPUART
LPTIMER
IWDT
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Yay |
Yoy |
0x00 PMU MR PMU
0x04 PMU PDWKCR
0x08 PMU PUSTCR POWERUP
0x0C PMU _VDCR PDR/BOR/LVD
0x14 PMU_SASR
0x1C PMU _XTLCR XTL
0x20 PMU RCLCR RCL
0x24 PMU_FCCR
0x28 PMU_FRCR
0x50 PMU_CPR
531 Yy i vay 1y ¢
I
I
31.21 | RSV - -
10 standby mode
20 I0_KEEP RW |0 0
1 10
LPTIMO TRIG
0 PC3
19 LPTIMO_TRIGEN| R/W | O
1 PC3
LPTIMOIN
0 PCO
18 LPTIMO_INEN RW |0
1 PCO
LPUART1IN
0 PA2
17 LPUARTL1 INEN |R/W | O
1 PA2

<BNT O®6F T
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LPUARTOIN
16 LPUARTO_INEN | R/W 0 Pe2
1 PC2
15:9 | RSV -
MLDO
8 VOLTAGE_SEL | RIW 0 1.1V 1.1V trimming
1 0.9v 0.9V  trimming
75 RSV -
Standby mode
4 STDBY_EN R/W 0
1
STOPMODE(
0 STOP MODE RCH
3 STOP_CLK_SEL | R/W RCH
1 STOP MODE
PLL
BKSRAM
0 BKSRAM IWDT LPUARTO~1 LPTIMO~1
2 BKSRAMOFF R/W
1 BKSRAM IWDT LPUARTO~1 LPTIMO~1
PMU
2'b00 Run mode
1.0 PMU_MODE R/W 201 Stop mode
- 2'b10 Standby /
2'bll DeepStandby /
5.3.2 vy | VaBeé g < ¢

<BNT O®6F T
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PAO/PA2/PCO/PC2/PC3/PC13

31 IO_WK_CLR
1
RESETN
Standby*& DeepStandby*
0 RESETN
30 RESETN_WK_FLAG 1 RESETN (
RESETN
bit[31] 1
PC13
Standby*& DeepStandby*
29 PC13_WK_FLAG 0 PCR
-7 1 PC13 (
PC13
bit[31] 1
PC3
Standby*& Deepstandby*
28 PC3_WK_FLAG 0 PCs
-7 1 PC3 (
PC3
bit[31] 1
PC2
Standby*& DeepStandby*
27 PC2_WK_FLAG 0 Pe2
. 1 PC2 (
PC2
bit[31] 1
PCO
Standby*& DeepStandby*
26 PCO_WK_FLAG 0 PCo
-7 1 PCO (
PCO
bit[31] 1

<BNT O®6F T
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25

PA2_ WK_FLAG

PA2
Standby*& DeepStandby*
0 PA2
1 PA2 ( )
PA2
bit31] 1

24

PAO_WK_FLAG

PAO Standby &DeepStandby

0 PAO
1 PAO ( )
PAO
bit[31] 1

23:22

RSV

21

PC13_WKEG

R'W |0

20

PC3_WKEG

R'W |0

19

PC2_WKEG

R'W |0

18

PCO_WKEG

R'wW |0

17

PA2_WKEG

R'W |0

16

PAO_WKEG

R'W |0

15:14

RSV

13

LPUART1_WEK

R/W |0

LPUART1
0
1
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Yay |

PC13 TAMPER
12 PC13_WKE RIW
0 TAMPER
1 TAMPER
PC3
11 PC3_WKE RIW 0
1
PC2
10 PC2_WKE RIW 0
1
PCO TAMPER
9 PCO_WKE RIW
0 TAMPER
1 TAMPER
PA2 TAMPER
8 PA2_WKE RIW
0 TAMPER
1 TAMPER
LPTIM1
7 LPTIM1_WKE RIW 0
1
LPTIMO
6 LPTIMO_WKE RIW 0
1
LPUARTO
5 LPUARTO_WKE RIW 0
1
IWDT
4 IWDT_WKE RIW 0
1
RTCTAMPER
3 RTC_TAMP_WKE | R'W 2
Yy<
RTC ALARM
2 RTC_ALARM_WKE | R/'W 0

1
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PAO TAMPER
1 PAO_WKE RW |0
0 TAMPER
TAMPER
0 RSTN_WKE RW |0 0
533 YiteF¢l Y vy Tl AE< ¢
I
I X
31:7 | RSV - -
MLDO
6:0 | CNT_VALUE | RI'W 7'h7F 128 32K 4ms
3
534 YB¢ ; ¢¢ scB vy I¢ B< ¢
I <
I
31:24 | RSV - -
PSWT
0 PSW
23 F{ wAeE . e 1 PSW
VA & Ya
Yy
22:18 | RSV - -
LVD
17 LVD_INT_EN RW |0 0
1
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Yay

LVD
16 LVD_RST_EN R/W 0 0
1
15:12 | LVDS R/W 4'hA LVD setiings
11:8 | BORS R/W 4'h7 BOR settings
PDR settings
7:6 PDRS R/W 2'b00 L
5 RSV - -
LVD
4 LVD_FILTER_EN R/W 0 0
1 2 32K
3 RSV ¢ e
LVD
2 LVD_EN RW |0 0
1
BOR
0 BOR
1 BOR_EN R/W 0 1 BOR
1 BOR
0
0 PDR_EN R/W 1
1
0
SCBGCBELTTSZG6P
Parameter Symbol Condition Min. | Typ. | Max. | Unit
Operation Current - - - 40 - nA
LVDSI[3:0] = 0000 - 159 |- Vv
. _ LVDSJ[3:0] = 0001 - 168 |- Y,
LVD trigger point Vivp
LVDS[3:0] = 0010 - 1.78 |- Y,
LVDSJ[3:0] = 0011 - 1.88 |- Y,
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Yay

Parameter Symbol Condition Min. | Typ. | Max. | Unit
LVDSI[3:0] = 0100 - 198 |- \Y,
LVDSJ[3:0] = 0101 - 208 |- Y,
LVDSI[3:0] = 0110 - 218 |- Vv
LVDS[3:0] = 0111 - 228 |- Y,
LVDSI[3:0] = 1000 - 238 |- \Y,
LVDSJ[3:0] = 1001 - 248 |- Vv
LVDSI[3:0] = 1010 - 258 |- Y,
LVDS[3:0] = 1011 - 267 |- \Y
LVDSI[3:0] = 1100 - 277 |- Y,
LVDS[3:0] = 1101 - 287 |- \Y
LVDSI[3:0] = 1110 - 297 |- Y,
LVDS[3:0] = 1111 2 307 |- \Y

;, ¢¢ ALTTSZGP

Parameter Symbol Condition Min. | Typ. | Max. | Unit

Operation Current - - - 40 - nA
BORSJ[3:0] = 0000 - 156 |- Y,
BORSJ[3:0] = 0001 - 166 |- \Y
BORSJ[3:0] = 0010 - 175 |- Y,
BORS[3:0] = 0011 - 185 |- Vv
BORSJ[3:0] = 0100 - 195 |- Y,
BORS[3:0] = 0101 - 205 |- Vv
BORSJ[3:0] = 0110 - 214 | - Y,

_ , BORS[3:0] = 0111 - 224 |- Y

BOR trigger point Veor
BORSJ[3:0] = 1000 - 234 |- Y,
BORSJ[3:0] = 1001 - 243 | - Y,
BORSJ[3:0] = 1010 - 253 |- \Y
BORS[3:0] = 1011 - 263 |- Y,
BORS[3:0] = 1100 - 273 |- \Y
BORS[3:0] = 1101 - 283 |- Y,
BORS[3:0] = 1110 - 292 |- Y,
BORS[3:0] = 1111 - 3.02 |- Y,

wB¢ ALTTSZGEP

Parameter Symbol Condition Min. | Typ. | Max. | Unit

Operation Current - - - 40 - nA

PDR Rising trigger point | Veor r B ¢ A - - V
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Parameter Symbol Condition Min. | Typ. | Max. | Unit
4B ¢ A - - \Y
YaB ¢ A - - Y
4B ¢ A - - \Y
YaB ¢ A - - Y
PDR Falling trigger B ¢ A - - V
point Veor.r B¢ A - - \Y
YaB ¢ A - - Y
4B ¢ A - - \Y
PDR trigger point B ¢ A - - \Y;
hysteresis voltage Veor_sv Y4B ¢ A - - \%
YvaB ¢ A - - Y
5.3.5 vy TA Ag
I
I
31:26 | RSV -
TAPMER
00 PC13 TAMPER PIN
25:24 | TAMPERPIN_SEL | R/W 01 PAO TAMPER PIN
10 PA2 TAMPER PIN
11 PCO TAMPER PIN
23:22 | RSV -
PC5
21 PC5 ADCEN R/W 0 5V
1 ADC 5V
PC4
20 PC4 _ADCEN R/W 0 5V
1 ADC 5V
19 RSV -
VBAT
18:17 | VBAT _DIV_SEL R/W 00 14 VBAT
- 01 1/3VBAT
10 1/2 VBAT
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Yay |

11 2/3 VBAT
VBAT
16 | VBAT_DIV_EN RW |0 0
1
15:14 | RSV - -
LVD
0
13 LVD_FLAG RIW |0 1
RST FLAG_CLR 1
LVD PMU
BOR
0
12 BOR_FLAG RW |0 1
RST FLAG_CLR 1
BOR  PMU
11 RSV - -
XTL
0
1
10 | XTL_RSTN_FLAG |R 0 1 RST FLAG_CLR 1
2 XTL XTL BBU
RCL CPU
RTC TAMPER
CORE
9 CORE_PDN_FLAG | RW |1 (1)
RST FLAG_ CLR 1
8 RSV - -
7 RST FLAG_CLR |W 0 0
1
XTL
6 XTL_DT_EN RW |0 0
1 XTL
5 LVD_PMU_EN RW |1 LVD PMU
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0 PMU

1 PMU

BOR PMU
4 BOR_PMU_EN RW |1 0 PMU

1 PMU
3 EFC_LOW_VDD_ENR/W |0 0
2:1 RSV R/W | 2'b10

Voltage Battery

0

1 2
0 BAT_SEL RW |0

VDDH PDR_EN
1
VDDH PDR_EN 0
BAT_SEL=1 PDR BBU
536 i Es vy i Es<g¢
I <
I
31:17 RSV - -
15:13 ISET R'W 3'b100 Oscillator current
12:10 RSET R'W 3'b100 Bias resistance
9:7 GSET R'W 3'b100 Gain of oscillator
6:4 FBRSET R'W 3'b100 Feedback resistance
3:2 RSV - -
XTL
1 XTL_EN R'W 0 0
1
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0 LSCLK_SEL | R'W 0 0 RCL
XTL
537 ¢(<s vy 1 ¢ <s<¢
I
P iiiiiid
31:13 RSV -
RCL trimming value
i<s E¢ayl|le e 0
F X<
¢Ag -
RCL
0 RCL
1 RCL
0 RCL_PD R/W 0
RCL
DeepStandby
RCL RCL
5.3.8 vay I X< < ¢
I
I X
31:7 RSV - -
RTC
6 RTCEN R/W 1 0
1
5 RSV - -
LPUART1
4 LPUART1EN | R/W 1 0
1
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LPTIM1
3 LPTIMIEN | R/W 0
1
LPTIMO
2 LPTIMOEN | R/W 0
1
IWDT
1 IWDTEN RIW 0
1
LPUARTO
0 LPUARTOEN | R/W 0
1
5.3.9 Yay | X ¢ < ¢
|
31:7 RSV - -
RTC
6 RTCRST RIW 0 0
1
5 RSV - -
LPUART1
4 LPUARTIRST | R/W 0 0
1
LPTIM1
3 LPTIMIRST | RIW 0 0
1
LPTIMO
2 LPTIMORST | R/W 0 0
1
IWDT
1 IWDTRST RIW 0 0
1
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LPUARTO
0 LPUARTORST | R/W 0 0
1
5.3.10 Yoy 1< Yag
i
i
31:16 | RSV -
16'hABCD PMU
15:0 CONFIGEN | R'W
PMU
16'h459E PMU
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L<y
6 ¢ <Yy
o) 77 A
6.1 <ybru sbodosi
XTL32K XTAL32K
(XTL)
CLK32K Lﬂﬁlx
RCOSC 32K | RCL32K > il
(RCL)
IWDT
RCOSC96M| _|RCH_DIV >
(RCH) "1 @r2i314)
) >
clk_pll
12M/24MJ48M SYS PLL Py clk_sys_pre
XTH > "~ PLLO)
HCLK(SYS_CLK) M4/AHB
»| AHB_DIV >
PCLKO
» APBODIV| — APBO
PCLK1
"| APB1_DIV {——» ApB1
PCLK1
= TIMO/1/2/3/417/8/9
- PCLK1
12S_DIV g
(AUDIO) > 12S0
USB_DIV
.| UsBFs
AHB_CLK - Device
_| »
y "~ o<
o/\ 4
u™ u e <S
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Ty v e<y
VA i Es
i En
s s 'I'A;
y ¢< & <h
i EA a™ @< ¢ <s
i Es Yas s E~
Ay Y <bBOT Lyl AT A <sq Eng <N
Ys s i ¢<s i Es ¢<s i Es
(E< ¢<s i Es
4s s
s Fy< Yas s
6.2 JLPLT sb6si
6.2.1
a Y
Vit ¢ YaB ¢
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Ty v e<y

sB¢

6.2.2

<bOTlyl Al A FAFE(F%

Yp< |
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Ty v <y
POR&PDR Vopu 1.8~3.6V CORE
RESETN RESETN
BOR VboH VBOR
LVD VopH LVD
WWDT -
IWDT -
6.3
I
¢<y
I ;<Y< ¢
|  <y¥ass <XY¢ |Viss
| < s, <y¥ass <XY¢ |Wss
|  <y¥ass <XY¢ |Yss
|  <yY¥as sEA ¢ Yas S
| <Y< XY ¢
| , <y< XY ¢
| <y <XY¢
| <y <aXyg
| <y <aFyg¢
T <y N5 <qF{g N
I < <y Ya;  <qF{| Y;
I <y Ve, <qF{| %;
I < , <Y Ny G AEG N
i <y YVa: ¢ AE¢ Va:
I < <y Ya: ¢ AE¢  Ya:
I <y ACXE¢AE
I F <y & X ¢
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I F ¢<y Fi gAE<
I X E<Y <Yy Vg i<y
6.3.1 ¢ <Y<¢
I
I
31:29 | RSV - -
PLLO
28 PLLSRC R/W 0 0 " PN
1 XTH PLLO
PLLO
27:26 | RSV - -
PLLO
25 PLLOSTB R 0 0
1
PLLO
24 PLLOEN R/W 0
1
XTH SFO SF1
2'b00 1MHz~4MHz
23:22 | XTH_SF R/W 0 2'b01 4.1MHz~12MHz
2'b10 12.1MHz~24MHz
2'b11 24.1MHz~48MHz
XTH
2'b00 4096
21:20 | XTHSS R/W 2'b10 2'b01 16384
2'b10 32768
2'bll 65535
19 RSV - -
XTH
18 XTH_BYP R/W 0
0 XTH
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XTH
17 XTH_STB R 0
0
XTH
16 XTH_EN R/W 0 0
1
XTH
15:14 | XTH_SFRB R/W 0 00 a
01 ]
1X Hiz
13:11 | RSV - -
& <”h
RCH_STB ¢ i <A
¢ <h
¢ <
RCHSS . € I
AECZH k L
7:6 RSV - -
XTL
2'b00 1024
5:4 | XTLSS R/W F 2'b01 4096
2'b10 16384
2'b11 32768
XTH
0 XTH
3 XTH_RST_INT_EN R/W 0 1
XTH
0 XTH
XTH
0
2 XTH_STOP_SEL | RIW 0 1
XTH
0
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Ty Y e<y
XTH
1 XTH_MEN R/W 0 0
1
RCH
0
0 RCH_EN R/W 1
standby DeepStandby
RCH
6.3.2 Y4s s ¢, <y¥ass <XYg
I
I
31:21 | SSRATE R/W 0
20:15 | PLLO_DM R'W | 6'hl PLLO_DM
14:5 PLLO DN R/W 10'h14 | PLLO DN 16.
4:2 PLLO_DP R'W | 3'h4 PLLO_DP
PLLO Bypass
1 PLLO BYP R'wW |0 0 PLL VCO
1 PLL VCO REF CLK
PLLO
0
0 PLLO CFGEN |R/'W |0 1
PLL PLL
PLL
1. Yas S
Qsqe QLo ya¥as s B s By s s B Y4
2. Yas s
ésq¢ @L@.qa Yas s VasB{y X¢ <Wiss By s s B Vs
3. QL6 yo ¥as s B{ Wss By y~i y A
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Ty Y e<y
6.3.3 Yas s ¢ <y¥as s <XYy¢
i <
I
31:26 | RSV -
PLLO
2'b00
25:24 | SSC_MODE | RIW 2'b01
2'010
2'b11
23:0 | SLOPE RIW PLLO Slope
6.3.4 Y4s s ¢, <y¥ass < XYy
I
I
31:30 | RSV - -
PLL
COUNTI0] dither 1 dither
COUNT[1] PLL
29:26 | COUNT |R/W | 4h2 0
0.
COUNT[3:2]
2'b00
25:24 | MODE |R/W |0 2'b01
2'b10
2'b11
23:0 | FRAC RW |0 PLLO
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6.3.5

Vas

S

FF

i <y¥%ssEA¢

31:17

RSV

16

PLL_LT_EN

R'W 0

PLL
0 PLLOSTB PLL1STB
PLL
1 PLL
STOPMODE PLL
PLL 1

15:0

PLL_LT

R'W 16'h2EEO

PLL Lock
16'h2EEO (16'd12000) PLL LOCK 0.5ms
24MHz

6.3.6

& <Y< XYy

31:28

12S_DIV

R'W |0

I2S_MCLK
4'b0xxx
4'h1000
4'h1001 4
4'h1010
4'h1011 16
4'h1100 32
4'h1101 64
4'h1110 128
4'h1111 256

27:21

RSV

12S
0 PLLO 12S
1 12S_MCLK 12S
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19:16

APB1_DIV

R/W

APB1

4'bOxxx
4'b1000
4'b1001
4'n1010
4'b1011
4'h1100
4'b1101
4'p1110
4'b1111

16
32
64
128
256

15:12

APBO_DIV

R/W

4'h1000

APBO

4'b0xxx
4'b1000
4'h1001
4'b1010
4'n1011
4'b1100
4'n1101
4'b1110
4'b1111

16
32
64
128
256

11:8

AHB_DIV

R/W

AHB

4'b0xxx
4'h1000
4'b1001
4'h1010
4'h1011
4'h1100
4'h1101
4'1110
4'h1111

16
32
64
128
256

7:6

RCH_DIV

R/W

2'b11

24MHz
2'b00
2'b01
2'b10
2'b11

A W N P

RCH
RCH 96MHz
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24MHz
5 4 | RSV - -
2'b00 RCH
2'b01 XTH
3:2 SYS_SWS | R 2'b00 2'b10 PLLO
2'b11 32kHz RCL XTL
XTH RCH
2'b00 RCH
2'b01 XTH
1:0 SYS_SwW R/W | 2'b00
2'b10 PLLO
2'b11 32kHz RCL XTL
6.3.7 ¢ <Y< XY
|
I XX
USART? PCLK1
i
31:28 | USART7_DIV RIW f i 2
I 16
USART6 PCLKO
i
27:24 | USART6_DIV RIW f i 2
i 16
23:21 | RSV - -
TIMO/1/2/3/4/7/8/9 TIM14/15/16
pclkl
20 TIM CLK SEL1 |R/W |0
0 TIMO/1/2/3/4/7/8/9 pclkl
1 TIMO/1/2/3/417/8/9 SYSPLL
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<y

19

RSV

18:16

USB_DIV
48M_DIV

3'b10
RI'W

uUsSB

3'n000
3'b001
3'n010
3'b011
3'n100
3'b101
3'b110
3'b111

o N o o b~ W N

USB

48MHz

15

RSV

14:12

MCO1_DIV

3'b01
RI'W

MCO1
3'n000
3'b001
3'b010
3'n011
3'b100 16
3'h101 32
3'b110 64
3'b111 128

11

y<¢ Bac|l¢g e

MCO1
0

10:8

MCO1

3'b00
R'W

MCO1
3'b000
MCO1
3'b001
3'b010
MCO1
3'b011
3'b100
3'b101
3'b110
3'b111

RCH_DIV
PC9
XTH

PC9

XTL
PLLO

AHB

RCL

24MHz

MCO1
XTL

MCO1
MCO1

MCO1

PC9

PC9
PC9

PC9
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y<¢ Bac

MCOO0

6:4

MCOO_DIV

R/W

3'b00

MCOO0
3'n000
3'b001
3'n010
3'b011
3'b100 16
3b101 32
3'b110 64
3'b111 128

RSV

2:0

MCOO0

R/W

3'b01

MCOO0
3'n000
MCOO0
3'b001
3'n010
MCOO0
3'n011
3'b100
3'b101
3'b110
3'b111

RCH_DIV 24MHz
PA8
XTH MCOO0
RCL XTL
PA8
XTL MCOO0
PLLO MCOO0

RCL MCOO0
AHB MCOO0

PA8

PA8

PA8

PAS8
PAS8

6.3.8

&<y

XX

< XY¢

31:10

RSV

LPUART_DIVEN

R/W

LPUART
0
1

8:0

LPUART_DIV

R/W

14

N LPUARTO/1

PCLKO/(LPUART_DIV+1)

PCLKO
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6.3.9 ¢ <y<aXyg
I
I
31:8 | RSV -
1
7 CSSF RIW 0 XTH
1 XTH
6:;5 | RSV -
PLLO
4 PLLORDYF | RI'W 0 PLLO
1 PLLO
XTH
3 HSERDYF | RI'W
0 XTH
XTH
2 RSV -
XTL
1 LSERDYF | RI'W
0 XTL
XTL
0 RSV -
6.3.10 ¢ <y<akFg¢
I
I
31:8 | RSV -
XTH
7 CSSIE RIW 0
6:;5 | RSV -
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PLLO
4 PLLORDYIE R'W 0 0
1
XTH
3 HSERDYIE RIW 0 0
2 RSV - -
XTL
1 LSERDYIE RIW 0 0
0 RSV - -
6.3.11 A ¢<y "N, <qgF{ ¢
|
|
31:16 | RSV - -
GPIOD
15 GPIODEN R/W 1 0
1
GPOC
14 GPICCEN R/W 1 0
1
GPIOB
13 GPIOBEN R/W 1 0
1
GPIOA
12 GPIOAEN R/W 1 0
1
EFC
11 EFCEN R/W 1 0
1
10 RSV - -
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SRAM1
9 SRAM1EN R/W 0 0
1
SRAMO
8 SRAMOEN R/W 1 0
1
7:6 RSV - -
DMAO
By F { é e 0
CRC
<¢<F { é e 0
AES
FAF{ ;i e 0
CORDIC
<¢t¢;,Ba<F|¢, € 0
¢ Ag
USBO (Device)
A, F{ |¢ & 0
6.3.12 Ya; &<y Y, <qgF{¢
1] <
I
31:16 | RSV - -
12C2
a < F { i e 0
12C1
a < <F{|¢ce 0
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Ty Y &<y
DACC
B <<F/{ ¢ € 0
TIM5
Eay F{ |¢eé 0
TRNG
Ee{ YF{ . e 0
¢ Ag
CANO
< { F{ |e¢ce 0
¢ Ag
WWDT
CeBEF{ |¢ & 0
USART6
5 USART6EN R/W 0 0
1
UART?2
4 UARTZ2EN R/W 0 0
1
3.0 RSV - -
6.3.13 Ya, &<y Y, <qgF{¢
I
I
31:22 | RSV - -
TIMO9EN
Ea Yy F{ i € 0
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<y

TIM8
Eay F{ |¢eé 0
UARTO
| E F{ : 0
; e
é é 1
Eay
UART1
I ¢E F{|¢ @ 0
UART3
I ¢E F{|¢ & 0
USARTY
T A ¢E Fl¢ e 0
12S
a FX ;& e 0
TIM4AEN
Eay F{ |¢ @ 0
TIM3
Eay F{ |¢ @& 0
TIM2EN
Eay F{ |¢ @& 0
TIM1
Ea Yy F{ (¢ € 0
TIM16EN
Eay F{|¢ & 0
TIM15
Ea Yy F{|¢ e 0
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Ty Y e<y
TIM14
Eay F{|l¢ & 0
ADCC1
B<< F{|¢ € 0
ADCCO
B<< F{|¢ & 0
TIM7
Ea Yy F { é e 0
TIMO
Eay F{ |¢ @& 0
12C0
a < F{ ¢ € 0
SPI2
Avsa F{ |¢ @ 0
SPI1
A1/4a F{ é e 0
SPIO
Avsa F{ |¢ @ 0
6.3.14 N <y N, ¢ AEY¢
I
I
31:21 | RSV - -
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M4  LOCKUP
0
20 LOCKUP_EN R/W lockup
POR
19:16 | RSV -
GPIOD
YY%a¢ B¢ AR ¢ & 0
GPIOC
YYat¢<¢ AR @ 0
GPIOB
Yat: o AH¢ @ 0
GPIOA
Y¥at ¢ AB¢ e 0
11:10 | RSV -
SRAM1
9 SRAMI1RST R/W 0
1
SRAMO
8 SRAMORST R/W 0
1
DMACO
By < ¢AB¢ e 0
CRC
<¢<¢ AE . e 0
AES
FA¢ AE ¢ 0
CORDIC
<t ¢sBa<¢ A 0
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¢ Ag
USBO
I A; ¢AE |¢ @ 0
6.3.15 Ya; i<y Ya, ¢AE¢
I
i
31:16 | RSV - -
12C2
a < (,AE(, e 0
12C1
a < (AE|l¢ e 0
DACC
B <<¢AE|¢ & 0
TIM5
Eay ¢AE|l¢ @& 0
TRNG
Ec{ Y¢AE| ¢ @ 0
¢Ag
CANO
¢ Ag
WWDT
eeBE;AE|l¢s @& 0
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USART6
0

UART?2

&<y

Ya:

31:22

TIM9

M
[
(¢>]

TIM8

™
-
(9]

UARTO

T

™
(\.
@

UART1

™
c\..
(0]

UART3

m

USART7
0

12S
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TIM4
Eay ¢Af¢ & 0
TIM3
Eay ¢Af¢s e 0
TIM2
Eay ¢Af¢ & 0
TIM1
Eay ¢Af¢ @ 0
TIM16
Eay . I 0
TIM15
Eay Y. I 0
TIM14
Eay . I - 0
ADCC1
B<< ¢HA¢ @& 0
ADCCO
B<< ¢As @ 0
TIM7
Eay ¢Af¢ @ 0
TIMO
Eay ¢Af¢ @& 0
12C0
a < ¢AH¢ e 0
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SPI2
Avia ¢ AEf¢s @& 0
SPI1
Avia ¢AEf¢ @ 0
SPIO
Avia ¢ AEf¢s @& 0
6.3.17 ¢ <YyACXE¢AE ¢
|
I
32'hASA5 4321
CPU AHB/APB IP eFlash
remap 1
31:0 | SOFTRST| RI'W 1 0
1
32'hABA5 4321
6.3.18 &<YyéX¢
I F
I
3117 | RSV - -
16 RSTM W 0 0
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iy v

<y

15:11 | RSV
LOCKUP
10 LOCKUPRSTF 0
1
LVD
9 LVDRSTF 0
1
8 SYSSOFTRSTF 0
1
BOR
7 BORRSTF 0
1
XTH
6 XTHRSTF 0
1
5 WWDTRSTF 0
4 IWDTRSTF 0
M4
3 SOFTRSTF 0
RESETN
2 PINRSTF 0
POR&PDR& CORE
1 PORRSTF
0
0 RSV

Ya€ ¢
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<y

6.3.19 ¢ <YFI1 ¢ AE<
F
i
¢ Ac
RESETN_DISABLE i e
2B
Y Vaa ¢
EXT_FILTER_EN ¢ e
6.3.20 ¢ <y & <Yé<Yy Y
X
i
RCM
OxA5A5 5A5A RCM
RCM
31:0 RCMPR| RIW 0
RCM
0
1

32'hA5A5_5A5A
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7 a ¢CY VYVia ¢
7.1
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7.3.1 Y YVaa €
7.3.2 Y Yaa ¢
7.4
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¢Y Yaa ¢

Y Ysa ¢ < |
Y Y%a¢B i <
Y Ysa ¢
0x00 GPIOx_MODE
0x04 GPIO_SET
0x08 GPIO_CLR
0x0C GPIO_ODATA
0x10 GPIO_IDATA
0x14 GPIO_IEN
0x18 GPIO_IS
0x1C GPIO_IBE
0x20 GPIO_IEV
0x24 GPIO_IC
0x28 GPIO_RIS
0x2C GPIO_MIS
0x30 GPIO_DBEN
0x34 GPIO_DBL
0x38 GPIO_LOCK
0x3C GPIO_IM
0x40 GPIO_PULL
0x48 GPIO_SR
0x4C GPIO_DS
0x50 GPIO_AFL
0x54 GPIO_AFH
7.4.1 Y Yia &y ¢ BF
|
Y Yaa ¢ T XXX X
Y Yaa ¢ ; I XXX X
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iy v
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T X X000KX X
y¢BF
Y Ysa ¢ Y Ysa
7.4.2 Y¥ia ¢ AFE
1
I
¢Ag
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AFE I
a ¢ a ¢
7.4.3 YYa ¢ <sy¢
I
I
¢Ag
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AFE I
a ¢ a ¢
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7.4.5 Yva¢ aB E
I
¢Ag
ac
746 YYac¢ aF{
I
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i
i
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i
¢ Ac
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a,; F ¢ (€ T
7.4.9 Y¥at¢ aFg
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i
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|
|
¢ Ag
ac
a< e I
7.4.11 Y¥at ¢ah
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T y Y a ¢YWac
7.4.13 YYa ¢ B; F{
i
i
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Ya ¢ a
7.4.14 YVia ¢ B s
I
I
B; s . e i 32
7.4.15 YYat sC<q(
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I
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st<q ¢ el 1 Y¥%ac¢ y¢Bkact ay
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I
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7.4.20 Y Ysa ¢ Xs
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Y Vaa ¢
Xs é e T
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7.4.21 Y Ysa ¢ XA
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Ty v a ¢y¥%ac¢

7.5

7.5.1

1. ¢<y Y Yaa ¢ 1

2. YYd ¢y ¢ BF Y Yia ¢

3. Y¥%a¢ aB E

7.5.2

1. ¢<y Y Ya ¢l

2. Y¥%dty ¢BF Y Ysa ¢

3. Y¥%a¢ AFE YYdWaé&s¢B E
7.5.3

1. ¢<y Y Yaa ¢ 1

2. Yvdt¢y ¢ BF

3. Y¥Wat¢ ac<

4. Y%ac¢ aA

5. Y¥%ac¢ a; F
6. Y¥%ac¢ aFcg¢
7. Y¥%a¢ aFg
8. YYa¢ ac<

9. YYa ¢ aF{
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{cacx

{ ¢ac<

Y b OTyL T {cac< FEZkyLO
ahg
<bTQLIT

IRQ No.

0 WWDT 0x0000_0040
1 LVD LVD 0x0000_0044
2 TAMP_STAMP RTC 0x0000_0048
3 RTC_WKUP_ALARM | RTC 0x0000_004C
4 EFC EFC 0x0000_0050
5 RCM 0x0000_0054
6 EXTIO EXTI[0] 0x0000_0058
7 EXTI1 EXTI[1] 0x0000_005C
8 EXTI2 EXTI[2] 0x0000_0060
9 EXTI3 EXTI[3] 0x0000_0064
10 EXTI4 EXTI[4] 0x0000_0068
11 DMACO ch0 DMA 0 0 0x0000_006C
12 DMACO chl DMA 0 1 0x0000_0070
13 DMACO ch2 DMA 0 2 0x0000_0074
14 DMACO ch3 DMA 0 3 0x0000_0078
15 DMACO ch4 DMA 0 4 0x0000_007C
16 DMACO ch5 DMA 0 5 0x0000_0080
17 DMACO ch6 DMA 0 6 0x0000_0084
18 DMACO_ch7 DMA 0 7 0x0000_0088
19 ADCO ADCO 0x0000_008C
20 ADC1 ADC1 0x0000_0090
21 CANO CANO 0x0000_0094
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Ty v {cax<

IRQ No.

22 EXTI9~5 EXTI[9:5] 0x0000_0098
23 TIMO_BRK TIMO 0x0000_009C
24 TIMO_UP TIMO 0x0000_00AO0
25 TIMO_TRG_COM TIMO 0x0000_00A4
26 TIMO_CC TIMO 0x0000_00A8
27 TIM1 TIM1 0x0000_00AC
28 TIM2 TIM2 0x0000_00B0
29 TIM3 TIM3 0x0000_00B4
30 12C0 12C0 0x0000_00B8
31 2C1 12C1 0x0000_00BC
32 SPIO SPIO 0x0000_00CO0
33 SPI1 SPI1 0x0000_00C4
34 UARTO UARTO 0x0000_00C8
35 UART1 UART1 0x0000_00CC
36 UART2 UART2 0x0000_00D0
37 EXTI15~10 EXTI[15:10] 0x0000_00D4
38 TIM5 TIM5 0x0000_00D8
39 TIM7_BRK TIM7 0x0000_00DC
40 TIM7_UP TIM7 0x0000_0O0EQ
41 TIM7_TRG_COM TIM7 0x0000_00E4
42 TIM7_CC TIM7 0x0000_0OOES8
43 TIM4 TIM4 0x0000_00EC
44 SPI2 SPI2 0x0000_00FO0
45 UART3 UART3 0x0000_00F4
46 TIM14 TIM14 0x0000_00F8
47 TIM15 TIM15 0x0000_0O0FC
48 OPAO OPAO 0x0000_0100
49 OPAl OPAl 0x0000_0104
50 12C2 12C2 0x0000_0108
51 USBO Controller USBO Controller 0x0000_010C
52 USART6 USART6 0x0000_0110
53 USART7 USART7 0x0000_0114
54 FPU FPU 0x0000_0118
55 ACMPO ACMPO 0x0000_011C
56 ACMP1 ACMP1 0x0000_0120
57 ACMP2 ACMP2 0x0000_0124
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y Y {cacx
IRQ No.

58 12S 12S 0x0000_0128
59 IWDT IWDT 0x0000_012C
60 LPUARTO LPUARTO 0x0000_0130
61 LPTIMERO LPTIMERO 0x0000_0134
62 LPTIMER1 LPTIMER1 0x0000_0138
63 TIM16 TIM16 0x0000_013C
64 DACC DACC 0x0000_0140
65 AES AES 0x0000_0144
66 LPUART1 LPUART1 0x0000_0148
67 OPA2 OPA2 0x0000_014C
68 TIM8 TIM8 0x0000_0150
69 TIM9 TIM9 0x0000_0154
70 DMAMUX DMAMUX 0x0000_0158
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b
b

9.1

9.1.1

31:16

PROTECT

16'h5AAS5 bitf4]  bit[1:0]
bit[d]  bit[1:0]

15:5

RSV

REMAP_RSTN

R'W

Remap

3:2

BOOT_PIN_STATUS | R

01

BOOT1(PB2) BOOTO
EFC NVR
00 FLASH
01 FLASH NVR
10
11: SRAM(O1
FLASH NVR MAIN
FLASH i
ROM(FLASHNVR) 2 bit
BOOT1,BO0TO
Bootloader(FLASH NVR) 2
SRAMO MAIN FLASH

1:0

MEMMODE BOOT

_STATUS

R'W

01

2'b00 FLASH
0x0000_0000

2'b01 FLASH NVR
0x0000_0000

2'b10

2'b11 SRAM(/1
0x0000_0000
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b

b

boot status

Ya,

9.1.2

aeBE

Yt ¢ ¥aB ¢ ¢ FAFE(

AT A<XB<FEA,

317

RSV

6:4

INJ_TRIG_SEL

RW |0

ADC
000
001
010
011
100
101
110
111

EXTI15
EXTIO

EXTI5
LPTIMO_OUT
LPTIM1_OUT
ACMPO_OUT
ACMP1_OUT
ACMP2_OUT

RSV
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b

b

2:0

RGL_TRIG_SEL

R'W

ADC
000
001
010
011
100
101
110
111

EXTI11
EXTI10
EXTI6
LPTIMO_OUT
LPTIML_OUT
ACMPO_OUT
ACMP1_OUT
ACMP2_OUT

AT A<Xway<XYg¢

31:29

Eay ¢ Y

OPA2

TIM7

Eay ¢ Ya

OPA1

TIM7

mp

ay ¢ Y

OPAO

TIM7

Eay <y¥e¢

ACMP2

TIM7

Eay <y e

ACMP1

TIM7

Eay <y Y

ACMPO

TIM7
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iy v

p>

p>

m

ay

st <

al¢ e

LOCKUP TIM7
0

T

ay

s¢B

LVD TIM7

TIM7 BKIN
0:

a{cg¢

OPA2
TIMO/TIM7/TIM14/TIM15/TIM16
0

OPA1
TIMO/TIM7/TIM14/TIM15/TIM16
0

OPAO
TIMO/TIM7/TIM14/TIM15/TIM16
0

¢ Y

OPA2 TIMO

C Ya

OPAl TIMO

¢ Y

OPAO TIMO

<y¥¢ e

ACMP2 TIMO

<y¥e¢ e

ACMP1 TIMO
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Iy

b

b

m

ay <yWg¢ €

ACMPO
0
1

TIMO

mp

ay s¢<q

LOCKUP TIMO

s¢cB |¢ e

TIMO

TIMO
0
1

BKIN

<y¥ af{g¢ e

ACMP2
TIMO/TIM7/TIM14/TIM15/TIM16
0

1

<y ¥

ACMP1
TIMO/TIM7/TIM14/TIM15/TIM16
0

1

<y ¥

ACMPO
TIMO/TIM7/TIM14/TIM15/TIM16
0

1

Timerx
0
1

Eay v gaf{l¢ e

TIM7 BKIN
0
1

Eay yga{l¢ €

TIMO BKIN

Eay e aqélé e

1 OCx
0 OCx

OCxn 0
OCxn OCxp

OCxnp
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Ty Y A7l A<XY
TIMO
Eay D o0éle e 1 OCx OCxn 0
0 OCx OCxn OCxp OCxnp
9.1.4 Al A<XY Ea<g
I
I

31:28 | RSV - -

STOP EXTI3
27 EXTI3_WK_FLAG R 0 0

1

STOP EXTI2
26 EXTI2_WK_FLAG R 0 0

1

STOP EXTI1
25 EXTI1_WK_FLAG R 0 0

1

STOP EXTIO
24 EXTIO_WK_FLAG R 0 0

1

STOP EXTI3
23 EXTI3_ WK _EDGE_SEL |R/W |0 0

1

STOP EXTI2
22 EXTI2_ WK_EDGE_SEL |R/W |0 0

1

STOP EXTI1
21 EXTI1._ WK_EDGE_SEL |R/W |0 0

1

STOP EXTIO
20 EXTIO_WK_EDGE_SEL |R/W |0 0

1
19 EXTI3_WKEN R'W |0 STOP EXTI3
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iy v

b

b

18

EXTI2_WKEN

R'W

EXTI2

17

EXTI1_WKEN

R'W

EXTI1

16

EXTIO WKEN

R'W

EXTIO

15:12

EXTI3

R'W

4'b0000
4'b0001
4'b0010
4'b0011
4'b0100
4'b0101
4'b0110
4'b0111
4'p1000

PA[3]
PB[3]
PC[3]

11:8

EXTI2

R'W

4'b0000
4'b0001
4'b0010
4'b0011
4'p0100
4'b0101
4'p0110
4'b0111
4'p1000

PA[2]
PB[2]
PCI[2]
PD[2]

74

EXTI1

R'W

4'b0000
4'b0001
4'b0010
4'b0011
4'b0100

PA[1]
PB[1]
PC[1]
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b

b

4'b0101
4'p0110
4'b0111
4'p1000

3.0

EXTIO

R'W

4'b0000
4'b0001
4'b0010
4'b0011
4'p0100
4'b0101
4'p0110
4'b0111
4'b1000

PA[O]
PBI[0]
PCIO]
PDIO]

9.1.5

Al A<XY Eac<g¢

31:28

RSV

27

EXTI7_WK_FLAG

EXTI7

26

EXTI6_WK_FLAG

EXTI6

25

EXTI5_WK_FLAG

EXTIS

24

EXTI4_WK_FLAG

EXTI4

23

EXTI7_WK_EDGE_SE|

R'W

EXTI7
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iy v

p>

p>

22

EXTI6_WK_EDGE_SE|

R'W

EXTI6

21

EXTI5_WK_EDGE_SE|

R'W

EXTIS

20

EXTI4_WK_EDGE_SE|

R'W

EXTI4

19

EXTI7_WKEN

R'W

EXTI7

18

EXTI6_WKEN

R'W

EXTI6

17

EXTIS_WKEN

R'W

EXTIS

16

EXTI4_WKEN

R'W

EXTI4

15:12

EXTI7

R'W

4'b0000
4'b0001
4'b0010
4'b0011
4'b0100
4'b0101
4'h0110
4'v0111
4'b1xxx

PA[7]
PB[7]
PCI[7]

11:8

EXTI6

R'W

4'b0000
4'b0001
4'b0010
4'b0011
4'b0100

PA[6]
PB[6]
PC[6]
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td
b
N

X
=<

4'b0101
4'b0110
4'b0111
4'b1xxx

74

EXTI5

4'b0000 PA[5]
4'b0001 PBI5]
4'b0010 PC[5]
4'b0011
4'b0100
4'b0101
4'h0110
4'b0111
4'b1xxx

R'W 0

3:0

EXTI4

4'b0000 PA[4]
4'b0001 PB[4]
4'b0010 PC[4]
4'b0011
4'b0100
4'b0101
4'b0110
4'b0111
4'b1xxx

R'W 0

9.1.6

N

AT A<XY Ea<g

31:28

RSV

27

EXTI11_ WK_FLAG

STOP EXTI11

26

EXTI10_WK_FLAG

STOP EXTI10
R 0
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Ty v AT A<XY

1

STOP EXTI9
25 EXTI9_WK_FLAG R 0

1

STOP EXTI8
24 EXTI8_WK_FLAG R 0

1

STOP EXTI11
23 EXTI11_WK_EDGE_SEL R/W 0

1

STOP EXTI10
22 EXTI10_WK_EDGE_SEL| R/'W 0

1

STOP EXTI9
21 EXTI9_WK_EDGE_SEL | R'W 0

1

STOP EXTI8
20 EXTI8_WK_EDGE_SEL | RI'W 0

1

STOP EXTI11
19 EXTI11 WKEN R/W 0

1

STOP EXTI10
18 EXTI10_WKEN RIW 0

1

STOP EXTI9
17 EXTI9_WKEN R/W 0

1

STOP EXTI8
16 EXTI8 WKEN RIW 0

1

4'b0000 PA[11]
15:12 | EXTI11 RIW 400001 - PBIL1]

4'0010 PC[11]

4'b0011

4'b0100
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iy v

b

b

4'b0101
4'p0110
4'p0111
4'h1000

11:8

EXTI10

R'W

4'p0000
4'b0001
4'p0010
4'b0011
4'n0100
4'b0101
4'p0110
4'p0111
4'b1000

PA[10]
PB[10]
PC[10]
PD[10]

74

EXTI9

R'W

4'b0000
4'p0001
4'b0010
4'h0011
4'b0100
4'n0101
4'pb0110
4'p0111
4'b1000

PA[9]
PB[9]
PC[9]
PD[9]

3.0

EXTI8

R'W

4'b0000
4'h0001
4'b0010
4'h0011
4'b0100
4'p0101
4'p0110
4'p0111
4'h1000

PA[8]
PB[8]
PCI8]
PDI[8]
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b

b

9.1.7 AT A<XY Eac<yg
I <
I

31:28 | RSV -

STOP EXTI15
27 EXTI15_WK_FLAG R 0 0

1

STOP EXTI14
26 | EXTI14_WK_FLAG R 0 0

1

STOP EXTI13
25 EXTI13_WK_FLAG R 0 0

1

STOP EXTI12
24 | EXTI12_WK_FLAG R 0 0

1

STOP EXTI15
23 EXTI1I5 WK_EDGE_SE| RI'W 0 0

1

STOP EXTI14
22 | EXTI14 WK_EDGE_SE| RW |0 0

1

STOP EXTI13
21 EXTI13 WK _EDGE_SE| RI'W 0 0

1

STOP EXTI12
20 | EXTI12.WK_EDGE_SE| R'W |0 0

1

STOP EXTI15
19 EXTI15_WKEN RIW 0 0

1

STOP EXTI14
18 EXTI14 WKEN R/W 0 0

1
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b

b

17

EXTI13_WKEN

RW |0

EXTI13

16

EXTI12_WKEN

RW |0

EXTI12

15:12

EXTI15

RW |0

4'b0000
4'b0001
4'b0010
4'b0011
4'b0100
4'b0101
4'p0110
4'b0111
4'b1000

PA[15]
PB[15]
PC[15]
PD[15]

11:8

EXTI14

RW |0

4'b0000
4'b0001
4'b0010
4'b0011
4'b0100
4'b0101
4'b0110
4'b0111
4'b1000

PA[14]
PB[14]
PC[14]
PD[14]

74

EXTI13

RW |0

4'b0000
4'b0001
4'b0010
4'b0011
4'b0100
4'b0101
4'b0110
4'b0111
4'p1000

PA[13]
PB[13]
PC[13]
PD[13]

3:0

EXTI12

RW |0
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Ty Y Al A<XY
4'b0000 PA[12]
4'b0001 PB[12]
4'b0010 PC[12]
4'b0011
4'b0100
4'b0101
4'b0110
4'b0111
4'b1000

9.1.8 AT A<XY Eaeé ¢

|
|
3118 | RSV -
0
17 INT_SEL R/W
1 GPIO
1
1 STOP
0 RUN
RUN
IESEL 0
16 IESEL R/'W
. STOP
IESEL 1
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iy AT A<XY
IESEL 1
EXTIL5(INT_SEL=1)
15 EXTI15 CLR R/W 0 1 GPIO
1 GPIO
0
IESEL 1
EXTI14(INT_SEL=1)
14 EXTI14 CLR R/W 0 1 GPIO
1 GPIO
0
IESEL 1
EXTI13(INT_SEL=1)
13 EXTI13 CLR R/IW 0 1 GPIO
1 GPIO
0
IESEL 1
EXTI12(INT_SEL=1)
12 EXTI12 CLR R/W 0 1 GPIO
1 GPIO
0
IESEL 1
EXTI11(INT_SEL=1)
11 EXTI11 CLR R/W 0 1 GPIO
1 GPIO
0
IESEL 1
EXTI10(INT_SEL=1)
10 EXTI10 CLR R/W 0 1 GPIO
1 GPIO
0
IESEL 1
EXTI9(INT_SEL=1)
9 EXTI9 CLR R/W 0 1 GPIO
1 GPIO
0
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Iy Al A<XY
IESEL 1
EXTIS(INT_SEL=1)
8 EXTI8 CLR R/W 0 1 GPIO
1 GPIO
0
IESEL 1
EXTI7(INT_SEL=1)
7 EXTI7 CLR R/W 0 1 GPIO
1 GPIO
0
IESEL 1
EXTI6(INT_SEL=1)
6 EXTI6 CLR R/IW 0 1 GPIO
1 GPIO
0
IESEL 1
EXTIS(INT_SEL=1)
5 EXTI5 CLR R/W 0 1 GPIO
1 GPIO
0
IESEL 1
EXTI4(INT_SEL=1)
4 EXTI4 CLR R/W 0 1 GPIO
1 GPIO
0
IESEL 1
EXTI3(INT_SEL=1)
3 EXTI3 CLR R/W 0 1 GPIO
1 GPIO
0
IESEL 1
EXTI2(INT_SEL=1)
2 EXTI2 CLR R/W 0 1 GPIO
1 GPIO
0
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Ty v A1 A<XY
IESEL 1
EXTIL(INT_SEL=1)
1 EXTI1L CLR R/W 1 GPIO
1 GPIO
0
IESEL 1
EXTIO(INT_SEL=1)
0 EXTIO CLR RIW 1 GPIO
1 GPIO
0
919 yaA< AT A< yyamA<<y
I
I
31:10 | RSV -
PC5 ADC
0
Ya< B<aiyg¢ 1
Yoy 1
B <
PC4 ADC
0
Ya< B<ai¢ e
Yoy 1
B <
7:6 RSV -
EFC power down ready standby
mode
5 EFC_VOL_PD_EN R/W 0
1
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Ty v AT A<XY
EFC clock stop ready stop mode
0
4 EFC_CLK_PD_EN R/W .
3 RSV -
LVvD
2 LVD_INT_EN R/W 0
1 LVD
1 RSV -
NMI
0 NMIEN R/W 0 NMI
1 NMI LVD
9.1.10 AV PTS81 0 AT A<X¥K ¢ ¢ ¢
I
I
31.24 RSV - -
23:.0 STCALIB | R'W | O Systick
9111 1T ¢ E AT A<XY 1T ¢(EEac<g
|
|
3112 RSV - -
USART7 TX
11 USART7_TXINV | RIW 0 0
1
USART7 RX
10 USART7_RXINV | RIW 0 0
1
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102

Ty Y Al A<XY

USART6 TX
9 USART6_TXINV | R/W 0

1

USART6 RX
8 USART6_RXINV | RIW 0

1

UART3 TX
7 UART3_TXINV R/W 0

1

UART3 RX
6 UART3_RXINV R/W 0

1

UART2 TX
5 UARTZ2_TXINV R/W 0

1

UART2 RX
4 UART2_RXINV R/W 0

1

UART1 TX
3 UART1_TXINV R/W 0

1

UART1 RX
2 UART1 RXINV R/W 0

1

UARTO TX
1 UARTO_TXINV R/W 0

1

UARTO RX
0 UARTO_RXINV R/W 0

1

9.1.12 Eay AT A<XY

< XY¢



Iy

p>

p>

31 RSV -

OPA2 TIM16
30 TIM16_OPA2_EN R/W 0

1

OPA1 TIM16
29 TIM16_OPA1_EN R/W 0

1

OPAO TIM16
28 TIM16_OPAO_EN R/W 0

1

ACMP2 TIM16
27 TIM16_ACMP2_EN | R/W 0

1

ACMP1 TIM16
26 TIM16_ACMP1_EN | R/W 0

1

ACMPO TIM16
25 TIM16_ACMPO_EN | R/W 0

1

LOCKUP TIM16
24 TIM16_LOCKUP_EN | R/W 0

1

LVD TIM16
23 TIM16_LVD_EN R/W 0

1

TIM16 BKIN
22 TIM16_BKIN_EN R/W 0:

1

OPA2 TIM15
21 TIM15_OPA2_EN R/W 0

1

OPA1 TIM15
20 TIM15_OPA1_EN R/W 0

1

OPAO TIM15
19 TIM15_OPAO_EN R/W 0
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Iy

>

p>

ACMP2 TIM15
18 TIM15_ACMP2_EN | R/IW 0

1

ACMP1 TIM15
17 TIM15_ACMP1_EN | R/W 0

1

ACMPO TIM15
16 TIM15_ACMPO_EN | R/IW 0

1

LOCKUP TIM15
15 TIM15_LOCKUP_EN | R/IW 0

1

LVD TIM15
14 TIM15_LVD_EN R/W 0

1

TIM15 BKIN
13 TIM15_BKIN_EN R/W 0:

1

OPA2 TIM14
12 TIM14_OPAZ2_EN R/W 0

1

OPA1 TIM14
11 TIM14_OPA1_EN R/W 0

1

OPAO TIM14
10 TIM14_OPAO_EN R/W 0

1

ACMP2 TIM14
9 TIM14_ACMP2_EN | R/IW 0

1

ACMP1 TIM14
8 TIM14_ACMP1_EN | R/IW 0

1

ACMPO TIM14
7 TIM14_ACMPO_EN | R/W 0
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Ty Y Al A<XY
LOCKUP TIM14
6 TIM14 LOCKUP_EN | R/IW |0 0
1
LVD TIM14
5 TIM14_LVD_EN RW |0 0
1
TIM14 BKIN
4 TIM14 BKIN_EN RW |1 0:
1
3 RSV - -
TIM16 BKIN
2 TIM16_BKIN_INV RIW |0 0
1
TIM715BKIN
1 TIM15_BKIN_INV RW |0 0
1
TIM14 BKIN
0 TIM14_BKIN_INV RW |0 0
1
9.1.13 AT A<XY ¢<Ag¢
i
i XX X X
31:17 | RSV - -
16 VOL_STB R 1 0
RCH
15:0 | VOL_STB CNT |R/W X X
24MHz
1. o
2. c c ¢ &<h y~ri
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9.1.14 AT A¢FY s¥yAg
I
I
315 | RSV - -
Standby mode

4 STDBY_ENS R 0 0
1
Stop mode
0 Stop mode RCH

3 STOP_CLK_SELY R 0 RCH
1 Stop mode PLL
BKSRAM

2 BKSRAMOFFS | R 0 0 BKSRAM IWDT LPUART LPTimer0~1
1 BKSRAM IWDT LPUART LPTimer0~1
PMU
2'b00 Run mode
2'b01 Stop mode

1:0 PMU_MODES R 0
2'b10 Standby /
2bl1l Deep standby /

vy 1
9.1.15 AT A<XY ¢Ac¢ ¢
|
|
31.0 | RSVO R/W 0 0
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Ty Y Al A<XY
9.1.16 AT A<XY ¢Ac

31:0 [RSV1 |RMW 0 1( )
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< ¢ <

10

10.1

< ¢ < < ¢ < < ¢ <
10.2

I [

I [

I [ A (N K I AR (R R B | [
10.3
1031 < ¢ <

< ¢ <
10.3.2 <¢<
< ¢ <

<¢< <<akf 7 7
<¢< <<aKEsA X X X X { {
< ¢ < i XX XX 1 1 XX XX
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Iy Y <¢<
< ¢ < iyctB
< ¢ < a;
< ¢ < y a X XXX
<¢ < I A; XX X X X X X X
< ¢ < y ¢ B; XX XX
<< < XX X X X X XXX XXX
<< y VaF Y < X X X X X X
10.4
<¢ <

| <¢< B E

i <¢< <XY

I <¢< af{aE
10.4.1 <¢< B E

I
I

31:0 DATA R/W 0x0
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10.4.2 <i< <XY
I
I
30:9 RSV - -
8 INIT_REV R/W 0x0 0
7 DOUT_REV R/W 0x0 0
6 RSV - -
5 DIN_REV R/W 0x0 0
00 8bit
4:3 | WIDTH_DIN RIW 0x0 _
01 16bit
10/11 32bit
CRC
00 CRC16 1021
(X16 + X12 + X5 + 1)
01 CRC16 8005
2:1 POL R/W 0x0
(X16 + X15 + X2 + 1)
10/11 CRC3204C11DB7
(X32 + X26 + X23 + X22 + X16 + X12 + Xll + XlO
+XEHXT X+ X+ X2+ X+ )
1
0 RESET W 0x0
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Ty Y <¢<
10.4.3 <¢(¢< af{ akE

I

I
31:.0 INIT R/W 0x0
10.5
1 <¢< af{akE
2 <¢ < <XY < ¢ <
3 < ¢ < E
4 < ¢ < E <¢ <
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11 By By

11.1
By < vl < Yyl

11.2

yLZBOT ThHh yLZAEQAD O OB Ni LOBYOSNFLOEYy TB yLZbOf

wl. OS§NFLOEy Thb ¥l O8NF L OEy

By
;ybiou
, I XaXe¢ I XaX¢
. . ybi1 U
11.3
11.3.1
By By
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By

By

11.3.2

By

By

By

11.4

By

By yli

By

By

By

b2
o

By

os)
(o}

By <Es

By <Es~"

By <XY

By <XYA

By A ¢

By B ¢

By <Es

By <Es~"

By <XY

By <XY~#n

By A ¢
By B

[
s

—_—C | = = == = == == == == == =—(| =—(| = =—( | =—C| =—(

By <E
<

By Esn
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Iy By By
I By <XY
i By <Xy~
I By A ¢
| By B ¢
I By <Es
I By <Es”
| By <XY
I By <XYn
| By A ¢
T By B ¢
| By <Es
| By <Es”
| By <XY
| By <Xyn
| By A ¢
I < By B ¢
I B By <Es
I B By <Es”
I X By <XY
I X By <Xy~
| By A ¢
| By B ¢
| By <Es
| By <Es"
| By <XY
| By <XYyn
| By A ¢
| By B ¢
I By <Es
I By <Es”
I By <XY
I By <Xyn
T < By ¢ eEXg¢
I < By ¢ €&;st<q cybi1 @
i By ¢ eA¢<E¢ {
I By ¢ e€BAEE: {
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Ty Y

By

By

By

(o
(0]
T

o

(o

By

p2
>
>

By

p=i
T
T
p=

; ubi

Co

By

pl
>
>
b1

— — — — —
X | X [T |m

By

By

p=i
T | M
T
p=
T | @ | >
p21
T
T
o

By

By

; ubi

Co

By

By

By

By

N IK K IKIK I | >
b1

By

;ybi

Co

—_—C | = = == == [ = = —C | —(

By

N
(7]

By

<Ss

By

N
(7]

M| | T | T |T| >
()

<sF ¢Fe¢e

By

AE Ei Aa{E

By

CF%A < FY

¢ L O

By

(CF%UBAEGFY

(L ©

By

AYs ¢ FHA < ¢ |

AsZ6ylL

By

AYs ¢ F%UBAE ¢ |

AsZd6ylL

By

SAEAL<(FY

SEPT

By

SsAEBAE¢FY

SEPT

By

<XY¢FY

By

—_—C | = = = = = = [ = = —C | —(

By

<AF{ ¢FY

1141

—_—
f—

I By

By <~F{ ¢FY¥rF({

<BNT O®6F T

115



Ty v By By
11.4.2 By B ¢ |
I | T I I < |
I
B ¢ . e T By
By < "F{ ¢F¥MF({
11.4.3 By <EsiI
T I I < T 1l I B |
|
¢Ag
I
EEX < ¢ e | |
T
|
¢Ag
. OOPT Lo
~ - . |
Ao <y AadbF |¢ € I q
|
T
¢Ag
;. OOPT i LB
o B T
BAB AadoF |¢ € I T
T
|
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Ty Y By By
. . 5 I
Aa{< é € I |
I I
\ ) i
Ba{ < é € I |
I I
¢Ag
A e ; I §TP
) < el ¢ e . .
¢ ¢ ¢ | i sTP
I I §TP
¢Ac
BAE E i W NP
el ¢ e . .
¢ ¢ | i sTP
I I §TP
a{E F{ P - i i
I
By <AF{ ¢ :F¥"r F/{
11.4.4 By <EA&]
I < T << 1 1 < B <
I
¢Ac
;ybi @
ist<q |¢ e I
By <A "F{¢F¥" F/{
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Ty Y By By
11.4.5 By <XYVYI
I [ I X I
I L | | |
Fs¢ B el T !
, F s e . .
¢ ¢ I ;ybi1 B ¢l
;ybiou
Fs¢ B el T !
, F s e . ~ .
¢ ¢ I ;ybi1 0 A ¢l
;ybi
By Y, OCOPT
y | ) P -1 By
y; ; OOPT
Ag< ~A |¢ e 1 I
BAE ~A |¢ e| 1 I
¢Ag
NA AFs |¢ & 1 I
I
A AFs |¢ el 1 I
I
XaX¢
XaX¢ Fyl¢ I I XaX¢
I XaX¢
<n AT AY ¢ & 1 |
1
<N Yisatle e
¢Ag
By < "F{¢F¥" F{
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Ty Y By By
11.4.6 By <XYA~I
T < I X T < I X< T
i
¢ Ag
BFAE viH¢ & | .
EE X<
Ao< WiFd¢ @& | o
< 4arF ¢ ¢ EE X<
¢ Ag
Yae CE<Eg¢ @ | Nye ¢ E
. OOPT
i
XaXe¢ ydq¢ e I I XaXt¢
XaXt¢
; OOPTybi1 @
X<y e¢BF|¢ & | I
i
By <~ "F{¢F¥XA
11.4.7 By ¢ e&E
I <
i
¢ Ag
isT 11 EX¢
¢ @EX|¢ @ I
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By By

iy oy
11.4.8 ; ybi1 @ By ¢ &;st<q
I <
I
¢ Ag
I sT T 1 » st <q
¢ €é;st<ly @ T N
11.4.9 By ¢ &Re<Ee |
I B
T
¢ Ag
fsT 11 Ac<Be |
é eA<,<E<c € T A /
. OOPT AS8Z6uylL
11.4.10 By ¢ eBAEE; ({
I B
|
¢Ag
isT 1 1 BAEE: {
. eBAEE|. & | T AS
. OOPT ASZ6yl
120
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By By

Ty Y
11.4.11 By ¢ €eF¢ ¢
I F
I
¢Ag
IsT T 1 FOO
A(',Al/4
i eF¢qde e I Féeete
11.4.12 By AE ET AEX¢
I F
I
¢Ag
isT T 1 EX¢
AE ET AE|¢ I
11.4.13 ; y b1 @ By AE ET A; st<q
I X
I
¢Ag
Is§T T 1T ;ybi @
AE ET A: 5¢ I ybi G
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By By
11.4.14 By AE ET ARy <E¢ |
I X
I
¢Ag
8T T 1 A¢g<BE¢ |
AE EI AA¢< ¢ ! : DOPT AsZGuyl
11.4.15 By AE Ei ABAEE: {
I
I
¢Ag
isT 1T 1T BAEE: {
AE Ei ABAE ¢ I RS 2
OOPT As8zZ6uylL
11.4.16 By AE ETAF¢¢
I
I
¢Ag
isT T 1 FOO
i E]'Ac | ’\C',Al/4 Féecee
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By By

iy oy
11.4.17 By vy AgEX¢
T
|
¢Ag
i 8T T
y AqEXg¢|e i :
isT 1 1 E X
y AgEX¢le e 1 I
I
i 8T I i 8T
i 8T I i 8T
i 8T 1 8T I
11.4.18 ; yb1 G By vy Ag:; s¢<q
I
I
(A

y Aqgq; s¢<gqgle I

c <BNT OGG6F T 123



isT T 1T ;yb1 0
y Ag; s¢<qgle @ | I
I
11.4.19 By v AqA¢:<E¢ {
I
I
¢Ag
i 8T I 1
. R 5 I
y AqQA¢<E¢ |e I I
18T T 1T A¢<E¢ |
y AgqA¢<E¢ |¢ e 1 I
]
11.4.20 By v AgBAEE¢ {
I
I
¢Ag
i 8T T 1
~ Y _ I
y AqQBAEE: |e | .
I 8T T 1T BAEE¢: {
y AgBAEE¢ |¢ e 1 I
]
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Ty Y By By
11.4.21 By v AQF¢ ¢
I
I
¢Ag
i 8T [
y AgqF¢e | @ I ;
isT T I FOO
y AqQF¢e |¢ @ I i
I
11.4.22 By <sF ¢EXg¢

¢Ac

<sF

¢ E

11.423 ; yb1 G

¢Ac

<sF

7 S

g < | i 8T I ;ybi1 @
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By By

y Y
11.4.24 By <sF ¢(A¢<E¢ |
I
I
¢Ag
<sF ¢Ag<Be < 1 isT I A¢<E¢ |
11.4.25 By <sF ¢(BAEE¢ {
I
I
¢ Acg
<sF (BAE|e& < I isT 1 I BAEE¢ {
11.4.26 By <sF ¢F¢é
I
I
¢ Acg
<sF ¢Fe¢ele < i i 8T 1 I FOO
11.4.27 By AE El Aa{E

c <BNT OGG6F T 126



Ty Y By By
¢ Acg
5 AE ET AF¢ ¢ §T
Feéé é |
L 5 AE EIT ABAEE {1 8T
BAEE: {l¢ |
B . AE ET AA¢<E {i 8T
Ac<kE¢ {l¢ [
. AE ETA; s¢t<q | 8T
; S¢<q é I
5 AE ET AEX¢ §T
EX¢ ¢ I
11.4.28 ¢ L O By ¢F%A¢<¢FY
i
i
¢ Ag
i 8T [
N 5 i
Ai< GFYe | ;
Aeg< ¢F¥% ¢ @ I isT T 1 L e
11.4.29 ¢ L O By g,F%BAE(',FY
I
|
¢ Ag
- . i 8T T 1T
BAE ¢F3¥eé | .
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BAE (F¥%¢ & | I 8T T 1 ¢L e

11.4.30 ASZ6ylL By AYsS ¢ F¥%UAL<GFY

Aic< AYs¢He I

A¢g< AYs¢He @ | i sT T 1 AsZé6ylL
11.4.31 A8 Z6ylL By AYs ¢ F#%UBAEGFY
i
i
i Ag

BAE AYs¢F¥%|eé |

BAE AYs¢F%|¢ e | I 8T T 1 AsZé6ylL
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Ty v By By
11.4.32 SEPT By SAEA¢<¢FY

I

I

¢Ag

§T [

sAEA:;< (& I ;

sAEAs< |¢ @ I §T T 1 SEPT
11.4.33 SEPT By AEBAE(FY

|

T

¢Ag

§T [

SAEBAE (o i :

sAEBAE | @ I §T T 1 SEPT
11.4.34 By By <XY¢FY

T

T

¢Ag
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By
By Re @ I I By
I By
11.4.35 By < "F{¢FY
I
I
¢ Ag
i 8T [
5 |
<N F{ ¢ge I i
5 I sT T 1
< AN F{ é e |
i 8T I i 8T
i 8T | i 8T
) i 8T i 8T I
11.5
11.5.1
1 By A ¢I
2 By B ¢
3 By <Esi
A.
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E. | ODOPT

4. By <XVYI

5. By v Ag; st<q
6. By <XY¢FY By
7. By <*"F{ ¢FY
8. By < "F{¢FY
9.
11.5.2
1 By A ¢I
2 By B ¢
3 By <Esi
A
B.
C.
D.
E. | OOPT
4. By <XVYI
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By By

NK AFs
By v Ag;st¢t<q
By <XY¢FY By

By <*"F{ ¢FY

By <AF{¢FY
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By

By

12 By

12.1
1 DMA DMAMUX
DMA 8
12.2
. By
. By
By
. By
u By
u By
u By
By
u By
u By
i
u By
a
a By
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Ty Y By By yli
12.3
12.3.1
DMAMUX 8 CxCR
12.3.2
DMAMUX 4 RGxCR
DMA DMAMUX req genX
12.3.3
CxCR
DMA DMA
DMA
12.34 By
CxCR DMA DMA
12.3.5
No. DMA Request Source Trigger Counter Source
0 DMAMUX req_gen0 EXTIO
1 DMAMUX_reqg_genl EXTI1
2 DMAMUX req_gen2 EXTI2
3 DMAMUX_reqg_gen3 EXTI3
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By

By

yTi

No. DMA Request Source Trigger Counter Source
4 SPI0O TX EXTI4

5 SPI0 RX EXTI5

6 SPI1L TX EXTI6

7 SPI1 RX EXTI7

8 SPI2 TX EXTI8

9 SPI2 RX EXTI9

10 UART1TX EXTI10

11 UART1 RX EXTI11

12 DAC EXTI12

13 ADCO EXTI13

14 ADC1 EXTI14

15 TIMO_CH1 EXTI15

16 TIMO_CH2 DMAMUX_event_0
17 TIMO_CH3 DMAMUX_event_1
18 TIMO_CH4 DMAMUX_event_2
19 TIMO_TRIG/TIMO_COM DMAMUX_event_3
20 TIMO_UP LPTimer0_out

21 TIM7_CH1 LPTimerl_out

22 TIM7_CH2 TIM5_TRGO

23 TIM7_CH3 TIM14_out

24 TIM7_CH4 TIM15 out

25 TIM7_TRIG/TIM7_COM TIM16_out

26 TIM7_UP -

27 TIM1_CH1 -

28 TIM1_CH2 -

29 TIM1_CH3 -

30 TIM1_CH4 -

31 TIM1 TRIG -

32 TIM1_UP -

33 TIM2_CH1 -

34 TIM2_CH2 -

35 TIM2_CH3 -

36 TIM2_CH4 -

37 TIM2_TRIG -

38 TIM2_UP -

39 TIM3_CH1 -
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Iy

By

By

yTi

No. DMA Request Source Trigger Counter Source
40 TIM3_CH2 -
41 TIM3_CH3 -
42 TIM3_CH4 -
43 TIM3_TRIG -
44 TIM3_UP -
45 TIM4_CH1 -
46 TIM4_CH2 -
47 TIM4_CH3 -
48 TIM4_CH4 -
49 TIM4_TRIG -
50 TIM4_UP -
51 TIM5_UP -
52 USART6 TX -
53 USART6 RX -
54 USART7 TX =
55 USART7 RX -
56 2C1 TX -
57 12C1 RX -
58 [2C2 TX -
59 12C2 RX -
60 TIM8_CH1 -
61 TIM8_CH2 -
62 TIM8 _CH3 -
63 TIM8_CH4 -
64 TIM8_TRIG -
65 TIM8_UP -
66 TIM9_CH1 -
67 TIM9_CH2 -
68 TIM9_CH3 -
69 TIM9_CH4 -
70 TIM9_TRIG -
71 TIM9 _UP -
72 TIM14 -
73 TIM15 -
74 TIM16 -
75 Cordic in -
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By

By

yTi

No. DMA Request Source Trigger Counter Source
76 Cordic out -
77 12S TX -
78 12S RX -
79 CANFD_TX -
80 CANFD_RX -
12.4

By yli

0x00 DMAMUX_COCR 0

0x04 DMAMUX_C1CR 1

0x08 DMAMUX_C2CR 2

0x0C DMAMUX_C3CR 3

0x10 DMAMUX_C4CR 4

0x14 DMAMUX_C5CR

0x18 DMAMUX_ C6CR

0x1C DMAMUX_C7CR

0x80 DMAMUX_ CSR

0x84 DMAMUX_CFR

0x100 DMAMUX_RGOCR By

0x104 DMAMUX RG1CR By

0x108 DMAMUX_RG2CR By

0x10C DMAMUX_RG3CR By

0x140 DMAMUX_RGSR By

0x144 DMAMUX_ RGCFR By
12.4.1 By yli <I<g¢g
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Ty Y By By vyl
31:29 | RSV - -
28:24 | SYNC_ID R/W 0
DMA
23:19 | NBREQ R/W 0
DMA

0x0
18:17 | SPOL R/W 0 ox1

0x2

0x3
16 SE R/W 0 0
15:10 | RSV - -
9 EGE R/W 0 0
8 SOIE R/W 0 0
7 RSV - -
6:0 DMAREQ_ID| R/W 0 DMA
12.4.2 By yii <Ag¢

T
I

31:8 RSV -
7:0 SOF 0 DMA
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12.4.3 By ylii <Xg¢
i
i
318 RSV - -
7.0 CSOF | W 0 1
1244 By I By yli ¢YI<g¢
i T i T o<
i
31:24 RSV - -
DMA
23:19 GNBREQ | R/W 0 L
+

0x0
18:17 GPOL R/W 0 ox1

0x2

0x3
16 GE R/W 0 0
15:9 RSV - -
8 OIE R/W 0 0
75 RSV - -
4:0 SIG_ID R/W 0
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Ty v By By yii
12.45 By By yii ¢YAg¢
i
i
314 RSV
3.0 OF 0 DMA
1246 By By ylIi ¢Y<Xg¢
i
i
314 RSV
3.0 COF 0 1
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iy v y T i
12.5
12.5.1
<l <y¢
12.5.2
1. eYT <¢
2. <l <¢;0LO 6LZ By
3. YT < ¢
12.5.3
1 <l <¢
2 <l <y¢
1254 By
1 <l <¢
2 ¢Yl <¢ By
3 <i<(,
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Ty Y <¢t¢ Bacx<

13 <C¢Bac<

13.1

<¢t¢Bacx <hbOks81 GiOE} atAI-OETERNG o w Uio

13.2
. By
13.3
13.3.1
| I XXXXXXX
I XX XIX XX
T BF < BF < A E i
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¢ <
NOL yb EKk <<¢
NOLybEk<¢ PP EkBNJ ONKETL LILZT NOLybBEK
16.6.11 Yié'y
Vab'y el << ¢
<<l Y viey <{ E <<y¢
1/4éy
16.6.11.1 Yae y
Vad'y ¢t<l ¢ FX <{E <<y
<< ¢ S é ¢<l ¢FX << ¢ ¢ <l ¢ FX
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ot _ Joofosfozkoafoafostosforfooforfoz)es
CCRx=4 OCxREF | | |

OCXIF |

R OCxREFJ |_|
OCXIF |

OCXREF 1
CCRx>7
OCXIF |
OCXREF 0
CCRx=0
OCXIF |
Yae y é ¢
¢ <l ¢ FX
16.6.11.2 Yie y
¢ <l ¢ FX
Timer clock = CK_CNT ||||||||||I|||”I|||||I|||||||I||||
CNT ; ' ' ;
OCXREF
CCRx=4 B : 4
OCXIF cus=10 i ;
cms=11 ¥ a
OCXREF ;
CCRx=6 ; <
OCXIF CMS=01 '
i CMs=10 A
CcMs=11 ,/‘ H ,/‘
OCXREF 1 ! ;
CCRx=7 i cms=01 A
OCXIF CMS=10
CcMs=11 f
OCXREF 1
CCRx>7 CMs=01 P
OCXIF CMs=10 iV
CMS=11 f
OCXREF 0 :
CCRx=0
OCXIF CMS=01
f CMS=10 f
;ﬁ CMS=11 Ef
vae'y éé
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Bag¢ Bayg¢
(%
ONKETL
16.6.12 AR,
vie y P ZZLTOS:1 Yiey ybkL -3
<< ¢ Yae y <<¢é
ity
C< ¢(FX&< (FX< <<¢ <<y¢ ¢ < ¢(FX&< ¢(FX< <<y
<<
<<y ¢c<ly ae'y
Vak'y vaey
Vst y 7Y
Yaey
16.6.13 AR
7YY Vet y
<<¢ Yae y
Yae'y
C<¢FX<¢<¢FX< << ¢ << ¢ C<¢FX<¢<¢ FX< < <4
<< ¢
<<y ¢ ¢<Ty sty
Vs y Yae'y
Yae'y Yae y
ae'y
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Eay

Eay

y

16.6.14

Eay

¢ <l ¢ FX

¢ <1

¢<l ¢ FX ¢<T{

¢ <

I klLyET

¢ <l ¢ FX

KLy B<T

OCXREF

OCx

delay

M

OCxN

OCXREF

OCx

OCxN

OCXREF
OCx
OCxN

185
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16.6.15
¢ AAa §ZEI TSIljL SkyL OLPL
¢aAl
§ZE1I TGLURAL T
¢tcaAltaAl {
By
, ¢F y ¢F ONKETL LLLZT
y¢F
A ; ¢q ye¢F
;axXx
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MOE

OCxXREF

OCx

(CH4, CCxP=0, OISx=1)

OCx

(CH4, CCxP=0, OISx=0)

OCx
(CH4, CCxP=1, OISx=0)

OCx
(CH4, CCxP4, OISx=1)

OCx

OCxN

(CCxE=1, CCxP=0, OISx=0, CCxNE=1, CCxNP=0, O{SxN=1)

OCx
OCxN

(CCxE=1, CCxP=0, OISx%, CCxNE=1, CCxNP4%, OISXN=1)

OCx

OCxN

(CCxE=1, CCxP=0, OISx8, CCxNE#, CCxNP-, OISXN=1;

OCx

OCxN

(CCxE=1, CCxP=0, OISx%, CCxNE=®, CCxNP=H, OISxXN=0

OCx

OCxN

(CCxE=1, CCxP=0, CCXNE=0, CCxNP=0, OISx=0ISxN=0 or OISx=0ISxN=1

Break

16.6.16 PTLN Yevy

<ty
<Cy

E¢cYa

¢<ly <<T EF
PF Ek B NJ

<Cy
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Eay

FY¢<Cy
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Ty Y Eay
<ty By
<Cy
OCXREF [
/Wn'le COMto1
COM event
CCxE=1 CCxE=1
CCxNE=0 CCxNE=0
OCxM=110 Write OCxM to 100 OCxM=100
OCx
Example 1
OCxN
CCxE=1 CCxE=0
CCxNE=0 Write CCxXNE to 1 CCxNE=1
OCxM=100(forced inactive) and CCxE to 0 \ OCxM=100
OCx
Example 2
OCxN
CCxE=1 wite I CCxE=1
CCxNE=1 e ° CCxNE=0
OCxM=110 1 OCM 0T OCxM=100
OCx ,4_ |_
Example 3
OCxN | |
sk y <ty ¢AA,
ONKETL LljLZT <<
<{E << el
<{E <<¢
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Iy

TIM_ARR
TIM_CCR1
CNT
OCXREF
ocC1
Tz < > t—>
Tociy Tse
Ea <<¢ ¢<l ¢FX
¢ <l ¢ FX
Ea
Y Ysa ¢ Eay <~
Eay <<Fg
Eay <<yg¢
Eay <<Fg¢
Eay Ay<¢, EA Ea X% E¢Ya
Eay Ay<¢ AyA Ea XY
Eay <<Fg¢
¢ <
Y Yaa ¢ Eay <~/

Eay <<Fg

Eay <<y¢

Eay <<y ¢ Y.y

Eay <<Fg

<BNT O®6F T
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Ty Y Eay Eay
¢ Vay
1. Eay <<y Bayyer
2. Eay ¢Ray <<g¢ EnourEay  Eay <<¢
3. an <
16.6.18 ¢ <l ¢ FX
¢ <1 ¢ FX FE¢ ¢ <1 ¢ FX
ONKETL LLLZT Yie'y Ob O1 L
¢<I <F
|
ETRF
OCXREF —
OCxCE=0 |_
OCXREF —
OCxCE=1
ETRF ETRF
becomes high becomes low
FE¢ Eay ¢<1 ¢ FX
16.6.19 FZ1 b k& DL OOE 1 L
Eay
FZ1 b ka OL OOE 1 L
Ea Ea
Ea Ea Ea Ea
Ea
Ea
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Ty Y Eay
Ea Ea
Ea Ea Ea Ea
Ea Ea
Ea Ea Ea
Ea Ea
forward jitter backward jitter forward
TI1 [ 1 [ LT 1 [ LT 1
TI2 [ 1 LI 1 1 L1
L]
—
TIM_CNT
CC1P=0
T .
_‘H up down
[ 1|
L]
T
TIM_CNT HH
CC1P=1
down Lm up down L
Example of counter operation in encoder interface mode
Y Yia ¢ Eay <Efay <~
Eay <<F¢Eay <<Fg
Eay <<y¢ Eay <<y¢
Eay <<F¢Eay <<Fg
Eay Ay<¢ AyA
Eay <<F¢Eay <<Fg
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Timer clock = CK_CNT ||||||||||||||||||||H||

Ty Y Eay
16.6.20 Eay
Eay PyElL
16.6.20.1
Eay NOLybEK <{E
Ea
1. Y Ysa ¢ Eay <~
2 Eay <<Fg¢
3 Eay <<yg¢
4 Eay <<F¢
5 Eay Ay<yg A Ea XWE¢Ya
6 Eay Ay<¢ AyA
7 Eay <<Fg¢
8 Eay <¢
TI1
UG
CEN |

L

ot __o1_Jozfos)oafososforfookorfozosfosfoshooforozfos)

TIF

c <BNT O®6F T
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Timer clock = CK_CNT JI_H_H_l_I_—I_—l

Ty Y Eay
16.6.20.2
1. Y%Yat¢ Eay <~/
2. Eay <<Fg
3. Eay <<y¢
4. Eay <<Fg¢
5. Eay Ay<¢ EA XYE¢ Ya
6. Eay Ay<¢ AyA
7. Eay <<Fg
8. Eay <¢
TI1
CEN

CNT 01 @@@@@ 07 )
TIF
T Clear TIF by SW T
16.6.20.3
1. Y%Yat¢ Eay <~
2. Eay <<Fg¢

<BNT O®6F T
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Ty Y Eay

3. Eay <<yg¢

4. Eay <<F¢

5. Eay Ay<¢ EA Ea XWE¢ Ya

6. Eay Ay<¢ AyA

7. Eay <<Fg¢
i1 [ ]
CEN

Timer clock = CK_CNT ||||||||||||
ONT 04 JosYosXorfososjon)
TIF

16.6.20.4

FE¢
Ea FE¢

1. Y Ysa ¢ Eay <fay FE¢

2. FEY Eay Ay<yg

3. FE¢ Eay AyRBY%

4. Eay Ay<g¢ FEX

5. F<F Eay Ay<g

6. Eay <<Fg

7. Eay <<yg¢

8. Eay <<Fg
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Ty Y Eay Eay

9 Eay Ay<¢ EA Ea XWE¢Ya
10. Eay Ay<¢ AyA
11. Eay <<Fg¢

TI1 I_l

CEN |

S R R R R T e
CK_CNT=CK_PSC FT FT FT [_L__
CNT 00 X o X 02 X 03 X o4
TIF |
16.6.21
16.6.22 By
Eay By << I NKETL <ty
<< By <<¢ld ¢y
é Yy <<¢T
<¢Cy By
By . OOPT Eay Eay
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Iy Y Eay
Eay By
By By
. ¢LEk By ¢
Eay <* — B;
eOSTL By ¢
. ¢LEk By ¢
Eay <~ B;
eOSTL By ¢
. ¢LEk By ¢
Eay <~ B;
eO0OSTL By ¢
, LEk B ;
Eay <~ ©x = y ¢ B;
eO0O8STL By ¢
R . . LEk By ¢
Eay E¢ay © y ¢ B;
eO0OSTL By ¢
R . ¢LEk By ¢
Eay i Fg B;
eO0OSTL By ¢
R ¢LEk By ¢
Eay <¢y B;
eO0O8STL By ¢
16.6.23 By , OOPT
Eay By By ; OOPT Eay By
<<¢ ¢y ey Eay NOLubEk
By ; OOPT By
By Eay By ¢
Eay By By Eay By Eay
B; s By | OOPH; By Eay
Eay <BOOPLT
By ; OOPT By By ¢ Eay
BOOPLTB; Eay By B ;s
;s OOPT
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Ty Y Eay
16.6.24
Eay <¢ Ea A
16.6.25 BL I U6
< Ui kLI U6
BLI U6 y ¢F
ObO1&ZEI TS§NWat¢
16.7
Eay I
Eay I
Eay Eay
0x00 TIM_CR1
0x04 TIM_CR2
0x08 TIM_SMCR
0x0C TIM_DIER DMA
0x10 TIM_SR
0x14 TIM_EGR
0x18 TIM_CCMR1 /
0x1C TIM_CCMR?2 /
0x20 TIM_CCER /
0x24 TIM_CNT
0x28 TIM_PSC
0x2C TIM_ARR
0x30 TIM_RCR
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Ty Y Eay
0x34 TIM_CCR1 / 1
0x38 TIM_CCR2 / 2
0x3C TIM_CCR3 / 3
0x40 TIM_CCR4 / 4
0x44 TIM_BDTR
0x48 TIM_DCR DMA
0x4C TIM_DMAR DMA
16.7.1 Eay <¢
|
I
31:10 | RSV | - -
Dead time CK_INT
00 tors=tek Nt
9:8 CKD | R/W | Ox0
01 tors=2*tck Nt
10 tors=4*tck Nt
11
Auto - reload
7 ARPE | R/W | 0x0 0 ARR preload
1 ARR preload
00
01 1
6:5 CMS | R/W | Ox0
10 2
11 3
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Iy

4 DIR | R/W | Ox0
3 OPM | R/W | Ox0 Update Event
Update Event CEN
update DMA
2 URS | R/W | Ox0
UG
update
update DMA
update
update update
1 UDIS | R/W | 0x0 UG
update
update shadow UG
reset
0 CEN | R/W | Ox0
CEN

<BNT O®6F T
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Ty Y Eay
16.7.2 Eay <g¢
T
T
31:15 | RSV - -
OC4 IDLE
0 MOE=0 dead time
14 Ols4 | R/W | 0x0 0OC4=0
1 MOE=0 dead time
0C4=1
OC3N IDLE
0 MOE=0 dead time OC3N=0
13 OIS3N | R/'W | 0x0 ;
1 MOE=0 dead time OC3N=1
OC1~3N CCxP||CCxNP =1 OCxN=1
OoC3 IDLE
0 MOE=0 dead time
0C3=0
12 OIS3 | R/W | 0x0 )
1 MOE=0 dead time
0C3=1
OC1-~3 CCxP||CCxNP OCx=1
OC2N IDLE
0 MOE=0 dead time OC2N=0
11 OIS2N | R/IW | 0x0
1 MOE=0 dead time OC2N=1
OC1~3N CCxP||CCxNP =1 OCxN=1
OocC2 IDLE
0 MOE=0 dead time
0C2=0
10 0ol1s2 R/W | Ox0 )
1 MOE=0 dead time
0cC2=1
OC1-~3 CCxP||CCxNP OCx=1
OCIN IDLE
0 MOE=0 dead time OC1N=0
9 OISIN | R/W | 0x0
1 MOE=0 dead time OC1IN=1
OC1~3N CCxP||CCxNP =1 OCxN=1

<BNT O®6F T
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Ty Y Eay
OoC1 IDLE
0 MOE=0 dead time
8 OIS1 | R/W | 0x0 0C1=0
1 MOE=0 dead time
OC1=1
OC1-~3 CCxP||CCxNP OCx=1
T1
7 TI1S R/W | Ox0 0T CH1
1 T1 CH1 CH2 CHS3
TRGO
000 EGR UG TRGO
001 TRGO CEN
010 TRGO
6:4 MMS | R/IW | 0x0 011 CClF 1
TRGO
100 OC1REF TRGO
101 OC2REF TRGO
110 OC3REF TRGO
111 OC4REF TRGO
/ DMA
3 CCDS | R/IW | Ox0 0 CCx CCxDMA
CCxDMA
/
2 CCUS | RIW | Ox0 /
0 COMG 1
1 COMG 1 TRGI
1 RSV - -
/
0 CCxE, CCxNE, OCxM preload
0 CCPC | R/IW | Ox0 1 CCXxE, CCxNE, OCxM preload
(Com)

<BNT O®6F T
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16.7.3

m

31:16

RSV

15

ETP

R/W

0x0

14

ECE

R/W

0x0

ETRF

13:12

ETPS

R/W

0x0

1/4
00
01
10
11

ETRP

TIM

11:8

ETF

R/W

0x0

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

fsampLing=fexk_int N=2
fsampuine=fck_int, N=4
fsampLing=fexk_int, N=8
fsavpLinag=fp15/2, N=6
fsampuing=fors/2, N=8
fsavpLing=fors/4, N=6
fsampuing=fors/4, N=8
fsavpLing=fp15/8, N=6
fsampLing=fors/8, N=8
fsampune=ford/16, N=5
fsampung=fors/16, N=6
fsampune=ford/16, N=8
fsampuna=fors/32, N=5
fsampune=ford/32, N=6
fsampuna=fors/32, N=8

<BNVT OG6F T
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Iy Eay
7 MSM | RIW 0x0 0
1 TRGI TRGO
000 ITRO
001 ITR1
010 ITR2
011 ITR3
6:4 TS R/W 0x0 100 TI1 TILF_ED
101 TI1 TIIFP1
110 TI2 TI2FP2
111 ETRF
SMS=000
TS
3 RSV | - -
000 CEN
001 Encoder 1 TI2FP1
TILFP2
010 Encoder 2 TILFP2
TI2FP1
20 - N oy 011 Encoder 3 TIIFP1
TI2FP2
100 TRGI
update
101 TRGI
TRGI
110 TRGI
111 1 TRGI

<BNT O®6F T
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Ty Y Eay
16.7.4 By Eay BaFg¢
I
I
31:20 | RSV - -
CC40F
19 CC40F _DISABLE R/W | 0x0 0
CC30F
18 CC30F_DISABLE R/W | 0x0 0
CC20F
17 CC20F_DISABLE R/W | 0x0 0
CC10F
16 CC1OF_DISABLE R/W | 0x0 0
15 RSV - -
DMA
14 TDE R/W | Ox0 y DMA
DMA
preload
COM DMA
13 COMDE R/W | Ox0 0 COM DMA
1 COM DMA
4 DMA
12 CC4DE R/W | Ox0 0 CC4 DMA
CC4 DMA
3 DMA
11 CC3DE R/W | Ox0 0 CC3 DMA
CC3 DMA
2 DMA
10 CC2DE R/W | Ox0 0 CC2 DMA
CC2 DMA

<BNT O®6F T
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Ty v Eay
1 DMA
9 CC1DE R/W | Ox0 0 CC1 DMA
1 CC1 DMA
Update Event DMA
8 UDE R/W | Ox0 0 Update Event DMA
1 Update Event DMA
7 BIE R/W | Ox0 0
6 TIE R/W | Ox0 0
1
COM
5 COMIE R/W | Ox0 0 COM
1 COM
/ 4
4 CC4IE R/W | Ox0 0 /
/
/ 3
3 CC3IE R/W | Ox0 0 / 3
/
/ 2
2 CC2IE R/W | Ox0 0 / 2
/
/ 1
1 CC1IE R/W | Ox0 0 / 1
1 / 1
Update
0 UIE R/W | Ox0 0 Update
1 Update
16.7.5 Eay Ag¢
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iy v

31:13 | RSV - -
/ 4 Overcapture
12 CC40F | R/IWOC | 0x0
0 overcapture
CCA4IF 1
/ 3 Overcapture
11 CC30F | R/IWOC | 0x0
0 overcapture
CC3IF 1
/ 2 Overcapture
10 CC20F | R/IWOC | 0x0
0 overcapture
CC2IF 1
/ 1 Overcapture
9 CC10F | R/IWOC | 0x0
0 overcapture
CC1IF 1
8 RSV - -
7 BIF R/WOC | 0x0
6 TIF R/WOC | 0x0
5 COMIF | R/WOC | 0x0 COM
/ 4
CC4 CC4IF
4 CC4IF | R/WOC | 0x0 0
CC4
0 TIM_CCR4
/ 3
CC3 CC3IF
3 CC3IF | R/WOC | 0x0 0
CC3
0 TIM_CCR3
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Ty Y Eay
/ 2
Ccc2 CC2IF
2 CC2IF | R/IWOC | Ox0 0
CcC2
0 TIM_CCR2
/ 1
cc1 CC1IF
1 CC1lIF | R/WOC | Ox0 0
cc1
0 TIM_CCR1
Update 0
UIF shadow
s =0 uUDIS=0
0 UIF R/WOC | Ox0
URS=0 UDIS=0 UG
URS=0 UDIS=0
16.7.6 Eay FYg¢
T
I
31:8 RSV - -
7 BG W 0x0
6 TG 0x0
5 COMG 0x0 COM 1
/ 4
CC4 CCA4IF
DMA
4 CC4G W 0x0
CC4
TIM_CCR4 CCA4IF
DMA
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Ty v Eay
/
CCs3 CC3IF
DMA
3 CC3G W 0x0
CCs3
TIM_CCR3 CC3IF
DMA
/
cc2 CC2IF
DMA
2 CC2G W 0x0
cc2
TIM_CCR2 CC2IF
DMA
/
CcC1 CCI1IF
DMA
1 CCi1G w 0x0
CCi1
TIM_CCR1 CCI1IF
DMA
Update
Update
0 UG W 0x0
UG
shadow
16.7.7 Eay <<y
I
I
31.25 | RSV - -
24 ocam3 R/W | Ox0 14:12 4 oc2M
23:17 | RSV - -
16 ocim3 R/W | Ox0 6:4 4
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Ty v Eay
2
15 OC2CE R/W | 0x0 0 OC2REF ETRF
1 ETRF OC2REF
2
OC2REF
0000 CCR2 CNT
0001 CCR2=CNT OC2REF
0010 CCR2=CNT OC2REF
0011 CCR2=CNT OC2REF
0100 OC2REF inactive
0101 OC2REF active
0110 PWM 1
OC2REF CNT<CCR2
OC2REF CNT>=CCR2
14:12 | OC2M2_0 | R/IW | 0x0 0111 PWM 2
OC2REF CNT<CCR2
OC2REF CNT>=CCR2
1100 PWM 1 OC2REF PWM
OC2REFC OC2REF OCI1REF
1101 PWM 2 OC2REF PWM
OC2REFC OC2REF OCI1REF
1110 PWM 1 OC2REF PWM
OC2REFC OCZ2REF
OCI1REF
1111 PWM 2 OC2REF PWM
OC2REFC OC2REF
OC1REF
2
0 CCR2 preload CCR2
11 OC2PE R/W | Ox0 1 CCR2 preload CCR2
preload update event
preload shadow
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Iy

10

OC2FE

R/W | 0x0

trigger
trigger

OC2REF

PWM1 PWM2

9:8

ccz2s

R/W | 0x0

/

CcC2
CC2
CccC2

00
01
10

11 CcC2

CcC2s

IC2 TI2

IC2 TI1

IC2 TRC
CC2E=0

OC1CE

R/W | 0x0

0 OCI1REF

1

1
ETRF
ETRF

OC1REF

6:4

OC1iM

R/W | Ox0

0000

0001
0010
0011
0100
0101
0110

0111

1100

1

CCR1

CCR1=CNT

CCR1=CNT

CCR1=CNT

OC1REF

OCI1REF

PWM 1
OC1REF

OC1REF

PWM 2
OCI1REF

OCI1REF

PWM

OC1REF

CNT

OC1REF

OCI1REF

OC1REF

inactive

active

CNT<CCR1

CNT>=CCR1

CNT<CCR1

CNT>=CCR1

1 OCI1REF PWM 1

OC1REFC OCI1REF OC2REF

1101

PWM

2 OC1REF PWM 2

OC1REFC OCI1REF OC2REF

<BNT O®6F T
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Ty Y

1110 PWM 1 OC1REF PWM 1
OC1REFC OC1REF
OC2REF
1111 PWM 2 OCI1REF PWM 2
OC1REFC OCI1REF
OC2REF
1
0 CCR1 preload CCR1
3 OC1PE R/W | Ox0 1 CCR1 preload CCR1
preload update event
preload shadow
1
0 trigger
2 OC1FE R/W | 0x0 trigger OC1REF
PWM1 PWM2
/ 1
00 cCcC1
1.0 CC1s R/W | 0x0 I % 1 T
10 CC1 IC1 TI2
11 CcC1 IC1 TRC
CC1s CC1E=0
31:16 RSV - -
15:12 IC2F R/W 0x0 2
11:10 IC2PSC R/W 0x0 2
/ 2
00 CcC2
01 CcC2 IC2 TI2
9:8 CcC2s R/W 0x0 10 CC2 IC2 TI1
11 CC2 IC2 TRC
ccz2s CC2E=0
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Iy

7.4

IC1F

R/W

0x0

TI1

0000 fDTS
0001 fsampunc=ferk Nt N=2
0010 fsampuine=fck i N=4
0011 fsampunc=fcknt, N=8
0100 fsampLine=fo1d/2, N=6
0101 fsavpunc=fors/2, N=8
0110 fsampuine=ford/4, N=6
0111 fsawpunc=fors/4, N=8
1000 fsampunc=fors/8, N=6
1001 fsampuinc=fors/8, N=8
1010 fsawmpuine=fors/16, N=5
1011 fsampuine=fors/16, N=6
1100 fsampuinc=fors/16, N=8
1101 fsampunc=fors/32, N=5
1110 fsampunc=forsd/32, N=6
1111 fsampunc=fors/32, N=8

3:2

IC1PSC

R/W

0x0

00
01
10
11

1

IC1PSC CC1E=0

1:0

CC1s

R/W

0x0

00
01
10
11

/ 1

CC1

CC1 IC1 TI1

CC1 IC1 TI2

CC1 IC1 TRC
CC1s CC1E=0
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Ty Y Eay
16.7.8 Eay <<yg¢
I <
T
31:25 | RSV - -
24 0OC4M3 R/W | 0x0 14:12 4 0OC4M[3:0]
23:17 | RSV - -
16 OC3M3 R/W | 0x0 6:4 4 OC3M[3:0]
4
15 OCA4CE R/W | 0x0 0 OC4REF ETRF
1 ETRF OC4REF
4 OC4REF
0000 CCR4 CNT
0001 CCR4=CNT OC4REF
0010 CCR4=CNT OC4REF
0011 CCR4=CNT OC4REF
0100 OC4REF inactive
0101 OC4REF active
0110 PWM 1
14:12 | OC4M2_0 | R/W | Ox0 OC4REF CNT<CCR4
OC4REF CNT>CCR4
0111 PWM 2
OC4REF CNT<CCR4
OC4REF CNT>CCR4
1100 PWM 1 OC4REF PWM 1
OC4REFC OC4REF OC3REF
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Iy

1101 PWM 2 OC4REF PWM
OC4REFC OC4REF OC3REF
1110 PWM 1 OC4REF PWM
OC4REFC OC4REF
OC3REF
1111 PWM 2 OC4REF PWM
OC4REFC OC4REF
OC3REF
4
0 CCRA4 preload CCR4
11 OC4PE R/W | 0x0 1 CCRA4 preload CCR4
preload update event
preload shadow
4
0 trigger
10 OC4FE R/W | 0x0 trigger OC4REF
PWM1 PWM2
/ 4
00 cCc4
9:8 Cc4s R/W | 0x0 & e T
10 CcC4 IC4 TI3
11 CcC4 IC4 TRC
CC4s CC4E=0
3
7 OC3CE R/W | 0x0 0 OCS3REF ETRF
1 ETRF OC3REF
3 OC3REF
0000 CCR3 CNT
64 0CaM2 0| RW | ox0 0001 CCR3=CNT OC3REF
0010 CCR3=CNT OC3REF
0011 CCR3=CNT OC3REF
0100 OC3REF inactive
0101 OC3REF active
0110 PWM 1
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OC3REF CNT<CCR3

OC3REF CNT>CCR3

0111 PWM 2
OC3REF CNT<CCR3

OC3REF CNT>CCR3

1100 PWM 1 OC3REF PWM
OC3REFC OC3REF OCA4REF
1101 PWM 2 OC3RE PWM
OC3REFC OC3REF OCA4REF

1110 PWM 1 OC3REF PWM
OC3REFC OC3REF
OC4REF
1111 PWM 2 OC3REF PWM
OC3REFC OC3REF
OC4REF
3
0 CCRS3 preload CCR3
3 OC3PE R/W | 0x0 1 CCR3preload CCR3
preload update event
preload shadow
3
0 trigger
2 OC3FE R/W | 0x0 trigger OC3REF
PWM1 PWM2
/ 3
00 CcCs3
1.0 CC3s R/W | 0x0 oL ©C3 3 s
10 CC3 IC3 TI4
11 CC3 IC3 TRC
CC3s CC3E=0
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31:16

RSV

15:12

IC4F

R/W

0x0

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

DTS
fSAMPLING:fCK_INT, N=2
fsampung=fek nt, N=4
fsampLing=fck_int, N=8
fsampunae=fors/2, N=6
fsampuing=fors/2, N=8
fsampune=fors/4, N=6
fsampuing=ford/4, N=8
fsampune=fors/8, N=6
fsampLing=Tore/8, N=8
fsampuing=fors/16, N=5
fsampLing=ford/16, N=6
fsampuine=fors/16, N=8
fsampuna=fors/32, N=5
fsampuine=fors/32, N=6
fsampuine=fors/32, N=8

T4

11:10

IC4PSC

R/W

0x0

00
01
10
11

IC4PSC

4

CC4E=0

9:8

CC4s

R/W

0x0

00
01
10
11

/ 4
CC4
CC4
CC4
CC4
CC4s

IC4 T4
IC4 TI3
IC4 TRC

CC4E=0
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3 TI3

0000 fDTS
0001 fsampunc=fck_nt, N=2
0010 fsawpuing=fck_int, N=4
0011 fsawpunc=fcknt, N=8
0100 fsampunc=ford/2, N=6
0101 fsaweunc=fors/2, N=8
0110 fsawpunc=ford4, N=6
0111 fsawpunc=fors/4, N=8
1000 fsampunc=ford/8, N=6
1001 fsawmpunc=fors/8, N=8
1010 fsampunc=ford/16, N=5
1011  fsampiinc=ford/16, N=6
1100 fsampunc=fors/16, N=8
1101 fsampunc=Tors/32, N=5
1110 fsampunc=ford/32, N=6
1111 fsampunc=fors/32, N=8
3

74 IC3F R/W 0x0

00
01
10
11
IC3PSC CC3E=0
/ 3
00 CC3
01 cCcC3 IC3 TI3
10 CC3 IC3 T4
11 CC3 IC3 TRC
CC1s CC1E=0

3:2 IC3PSC | R/IW 0x0

1:0 CC3s R/W 0x0

16.7.9 Eay <<Fg¢
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31:14

RSV

13

CC4P

R/W

0x0

/ 4
CC4
0 OC4 OC4REF
1 OC4 OC4REF
Cc4
0 IC4
1 IC4

12

CC4E

R/W

0x0

CC4
0 OC4 active
1 OC4 active
CC4

11

CC3NP

R/W

0x0

CC3

0 OC3N OC3REF
1 OC3N OC3REF
CC3

CC3P

10

CC3NE

R/W

0x0

/ 3
0 OCS3N
OC3N

CC3P

R/W

0x0

/ 3

CC3
0 OC3 OC3REF
1 OC3 OC3REF
CC3

CC3NP {CC3NP,CC3P} IC3
00 IC3
01 IC3
10
11 IC3

CC3E

R/W

0x0

/ 3 CC1E

<BNT O®6F T



Iy

/ 2
Ccc2
7 CC2NP | R/W | 0x0 0 OC2N  OC2REF
1 OC2N OC2REF
cc2
CC2P
/ 2
6 CC2NE | R/W | 0x0 0 OC2N
OC2N
/ 2
cc2
0 OC2 OC2REF
1 OC2 OC2REF
cc2
5 CC2P | R/W | 0x0 CC2NP {CC2NP,CC2P} IC2
00 IC2
01 IC2
10
11 IC2
/ 2
Ccc2
0 OC2 active
4 CC2E | R/W | Ox0 1 OC2 active
cc2
0
1
/ 1
CcC1
3 CCINP | R/W | 0x0 0 OCIN  OCIREF
1 OCIN OCI1REF
CC1
CC1P IC1/1C2
/ 1
2 CCINE | R/W | 0x0 0 OCIN

OCIN
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Ty Y Eay Eay
/ 1
cc1
0 OCl1 OCIREF
1 OCl1 OCIREF
cc1
1 CC1P | R/W | Ox0 CCINP {CCINP,CC1P} IC1
00 IC1
01 IC1
10
11 IC1
/ 1
cc1
0 OC1 active
0 CC1E | R/W | 0x0 1 OC1 active
cc1
0
1
y¢F ¢AAaaBsF y¢F B OO PTETL
¢CAA: &1 { y ¢F b OO PTETOBTETL
MOE | OSSI | OSSR | CCxE | CCXNE | OCx OCxN
TIM
0 0 0 TIM
OCx=0 OCx_EN=0
OCxN=0 OCxN_EN=0
0 0 . TIM OCxXREF CCxNP,
OCx=0 OCx_EN=0 OCxN_EN=1
1 X TIM
0 . 0 OCxREF CCxP,
OCx_EN=1
OCxN=0, OCxN_EN=0
OCREF+ + OCREF +
0 1 1 +
OCx_EN=1 OCxN_EN=1
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Ty Y Eay
MOE | OSSI | OSSR | CCxE | CCxNE | OCx OCxN
TIM
TIM
1 0 0 OCx=CCxP
OCXxN=CCxNP
OCx_EN=0
OCxN_EN=0
Off- State
1 0 1 Inactive OCxREF CCxNP
OCx=CCxP OCxN_EN=1
OCx_EN=1
Off- State
1 1 0 OCXREF CCxP Inactive
OCx_EN=1 OCXN=CCxNP,
OCxN_EN=1
OCREF + + OCREF +
1 1 1 +
OCx_EN=1 OCxN_EN=1
TIM
TIM
0 0 0
OCXxN=CCxNP,
OCx=CCxP, OCx_EN=0
- OCxN_EN=0
0 1 TIM
0 OCx=CCxP, OCx_EN=0,
OCXxN=CCxNP,
OCxN_EN=0
0 1 1
OCx=0I8Sx,
0 X OCxN=0ISxN
TIM
TIM
1 0 0
OCXN=CCxNP,
OCx=CCxP, OCx_EN=0
OCxN_EN=0
0 1 Off - state inactive
0 OCx=CCxP, OCx_EN=1,
1 OCxN=CCxNP,OCxN_EN=1
1 1 OCx=0I8Sx,
OCxN=0OISxN
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Ty Y Eay
16.7.10 Eay <{E
I
I
31:16 RSV - -
15:0 CNT R/W 0x0
16.7.11 Eay WA<
I
I
31:16 RSV - -
CK_CNT
0x0 fCK_CNT=fCK_PSC/(PSC[15:0]+1)
15:0 PSC R/IW
preload update
shadow
16.7.12 Eay el
I
I
31:16 RSV - -
15:0 ARR R/W 0x0 preload update
shadow
16.7.13 Eay ¢<¢
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Ty Y Eay
31:8 RSV - -
REP 0 update
7:0 REP R/W 0x0
REP REP=0 update
16.7.14 Eay <<y
I
I
31:16 RSV - -
/ 1
1
preload shadow
15:0 CCR1 | R/W 0x0 ocC1
1
CCR1
CCR1
16.7.15 Eay <<g
I
I
31:16 RSV - -
/ 2
2
preload shadow
15:0 CCR2 | RIW 0x0 0ocC2
2
CCR2
CCR2
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Ty Y Eay
16.7.16 Eay <<g¢
I
I
31:16 RSV - -
/ 3

3

preload shadow
15:0 CCR3 | R/W 0x0 OC3

3

CCR3
CCR3
16.7.17 Eay <<g¢
I
I
31:16 RSV - -
/ 4

4

preload shadow
15:0 CCR4 | R/W 0x0 OC4

4

CCR4
CCR4

16.7.18 Eay ; BEg¢
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Ty Y Eay
31:16 | RSV | - -
CCxE CCxNE MOE
AOE=1
15 MOE | R/W | Ox0
MOE
0 OC OCN 10 0SSl
1 OC OCN CCxE CCxNE
14 AOE | R/W | 0x0 0 MOE
MOE update
13 BKP | R/W | Ox0 0
12 BKE | R/W | Ox0 0
(MOE=1) (CCx(N)E=0 )
MOE=1
0 OC OCN GPIO OCxN
10
11 OSSR | R/W | 0x0
1 OC OCN GPIO
CR2 OIS)
*( cfg_timx_break_ossiO_disout=1/TIMCFGR[0]/[1]=0
0oc4 )
IDLE (MOE=0) (CCx(N)E=0 )
MOE=0
0 OC OCN GPIO
cfg_timx_break_ossiO_disout=0/TIMCFGRO]/[1][12]=1
10 0SSl | R/IW | 0x0

OCxN 10
1 OC OCN
CR2  OIS)
*(MOE=0 OCx(N)= |CCx(N)P &&OISx(N)

0C4=01S4)
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Eay
00
01 1 DTG, OISx, OISxN, BKE, BKP, AOE
10 2 1 CCxP, CCxNP, OSSR,
9:8 LOCK | R/IW | Ox0
0SSl
11 3 2 OCxM, OcxPE
LOCK
TIM
DTG[7:5]=0xx DT=DTG[7:0] * tprs
7:0 DTG | R/IW | Ox0 DTG[7:5]=10x DT=(64+DTG[5:0]) * 2 * tprs
DTG[7:5]=110 DT=(32+DTGJ[4:0]) * 8 * tprs
DTG[7:5]=111 DT=(32+DTG[4:0]) * 16 * tors
16.7.19 By Eay B<yg
|
I
31:13 RSV - -
DMA Burst
TIM_DMAR burst DMA
burst 1~18
00000 =1
12:8 DBL R/W 0x0
00001 =2
10001 =18
75 RSV - -
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Ty Y Eay
DMA
00000 TIM_CR1
00001 TIM_CR2
00010 TIM_SMCR
4:0 DBA R/W 0x0
DBA+DBL TIM
burst TIM
burst
16.7.20 By Eay By ¢
I <
I
DMA burst
DMA burst DMA
31:.0 DMAR R/W 0x0 TIM_DMAR
TIM_DCR TIM DBL
DMA
16.8
16.8.1
1. ¢<y Eayl
2. Ea y <¢
3. Eay <¢ OTBL yb Ek
4. Eay WA<
5. Eay e é
6. Eay ¢<¢
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7. Eay <g¢ ONKETL By
8. Eay <¢ ONKETL

9. Eay FYg¢ iy PF Ek b NJ
10. Eay <¢

11. Eay BaFyg I NKETL

16.8.2 Yiey

1 Y Yaa ¢ <Yy Eayl

2 Eay <¢

3 Eay <¢ OT@BL yb Ek

4 Eay WA<

5 Eay ¢l

6 Eay ¢<¢

7 Eay <<yg¢l I

8. Eay <<y¢l ¢<ly ity

9 Eay <<Fg¢

10. Eay <<Fg¢ |

11. Eay ; BEg¢ ¢t < ¢<{

12. Eay <¢ ONKETL By
13. Eay <¢ ONKETL

14. Eay FYg¢ Eay FY¢ PP Ek B NJ
15. Eay <¢

16. Eay BaFyg I NKETL
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Ty Y Eay
17. Eay <<l |
16.8.3
1. YYat <y Eayl
2. Eay <g¢
3. Eay <¢ OT@BL y b EK
4. Eay WA<
5. Eay ¢l
6. Eay ¢<¢
7. Eay <<yl <<
8. Eay <<Fg
9. Eay <<yl
10. Eay <<yl
11. Eay <<Fg
12. Eay FYg¢ Eay FYg¢ PF Ek b NJ
13. Eay <g¢
14. Eay BaFyg¢ I
16.8.4
y MU Teea ZP
. BE BEY BE BEY &£ T
. BE BEY BE 1 BEY
Tea
BE BEY BE BEY
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Ty Y Eay
Tex
BE BEY BE BEY
BER
Yal'y
1. Eay ; BEg¢
2. Eay <<Fg
16.8.5
Yae'y
1. Eay ; BEg¢
2. Eay ; BEg¢
3. Eay ; BEg
4. Eay <<Fg ¢ <l
5. Eay <<Fyg ¢ <T {
6. Eay <g¢ ¢ <I
7. Eay <g¢ ¢ <1 {
8. Eay : BEg¢ Eay ; BEg¢
9. Eay ; BEg¢
16.8.6
1. Y¥Yact <y Eayl
2. Eay <¢
3. Eay <¢ OTBL yb EKk
4. Eay WA<
5. Eay e é
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Ty Eay
6. an < é
7. Eay <<y << a < E a
8. Eay <<y << a < Ea
9. Eay <<FgEay <<Fg¢
10. Eay <<Fg&ay <<F¢
11. Eay <<y
12. Eay <<y
13. Eay Ay<g FZ1ibkLO
14. Eay <<Fg¢
15. Eay <<Fg
16. Eay FYg¢ Eay FYg¢ PF Ek b NJ
17. Eay <¢
18. Eay BaFg¢
16.8.7 By
. Eayl By Ag y
Eay FY¢

Eay B<g¢ By . OOPT

Eay B<g¢ By

Eay BaFyg <<l By

Eay <¢ <<T <<I By

By By By

By By Ag y
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Ty Y Eay
A¢ y By Eayl
Vag 'y Eay FY¢

1. Eay B<g¢ By . OOPT

2. Eay B<g¢ By

3. Eay BaFg <<l By

4. Eay <¢ <<I <<l By

5 By By By

6. By By A¢ y
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Ty Y

17 Eay

17.1
| §T
1/4éy
17.2
I §T
I §T
By
0

U EO866LO
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TIM_CH1

TIM_CH2 D—

im_crz [

TiM_cHa L]

17.4

IT3

= —
E

dge detector [Turps

Filter &
Edge detector [Trp2

Filter &
Edge detector

CK_TIM

Filter &
Edge detector

Trigger
Controller
Slave mode
controller

Encoder

interface

TRGO

TIFPL

Auto-reload
register

CK_PS! CK_CNT
Prescaler

Counter

|
1\

OC1REF TIM_CH1

TIFP2 TRC

TI2FPL

TISFP3

TIBFP4

Capture/Compare 1

S]]

IC2PS OC2REF
Prescaler |—>| Capture/Compare 2 output [ | TIM_CH2

Jl

TIM_CH3

1L

IC3PS OC3REF
1€3 Prescaler |—>| Capture/Compare 3 |—> | |

Prescaler [CIPS Capture/Compare 4 I OCA4REF output D TIM_CH4

m
83}

<
T»

ay

Ya

Yy

Ya

Ya

Ya

Ya 4B

aZNOT

FEay < A

Eay

Ya

Ya,

Y4B

aZNOT

iy

Eay

Ya

Yo,

Y4B

aZNOT

Yae' y

Eay

Ya

Ya,

aZNOT

iy

Eay

Y4B

Ya:

aZNOT

Eay

Ya

Ya,

Ya<

aZNOT

Yaéy
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y Y Eay Eay Eay
Eay Ye Y, Ya< aZNOT ¢ Yad'y
Eay Ya,  Ya< aZNOT ¢ Yae'y
Eay Ya;  Ya< aZNOT ¢ Yad'y
Eay Yy Ya: aZNOT
Eay Yo, Ya Yo W< |@aZNOT ¢ Yad'y
Eay Ya; i, aZNOT ¢ Yad'y
Eay Ya; Y4B Ya aZNOT ¢ Yad'y
Eay Ya; Y4B Y aZNOT ¢ Yad y
e Ya Ya< Y4 ZJ\IUT ¢ Yo
ay a ae'y
Ya Yo, Ya,
Eay Yo  Va<  Ya aZNOT ¢ YVad'y
Eay Ya o Yu< aZNOT ¢ Yae'y
Eay Ya  Ys< aZNOT ¢ Yad'y
Eay Ya:  Ya aZNOT
Eay Ya o Yu< aZNOT ¢ YVad'y
Eay Yo o YVa oo Y aZNOT ¢ Yae'y
Val'y
Eay 77/ aZNOT ¢ vey Eay <~
Eay Ya; Ya; aZNOT ¢ YVad'y
Eay YVa<  Yu< azZNOT
Eay Yo, Yu< Ya; Ya; [@ZNOT ¢ YVad'y
Eay Yy 783 aZNOT ¢ Yae'y
1/4éy
Eay Yo, Ya<  Ya; aZNOT ¢ vey Eay <
Eay Ya<  Yu< aZNOT ¢ Yae'y
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Ty v Eay Eay
17.5
17.5.1
. Eay <{E
, Eay WA<
Eay ¢ é
e 6 ¢ VWFOTDH ¢ LybBkZBiQjily b EK ¢ YaF
éé ¢ YaF Sl
ONKETL E§¥ZF{E
x I Fg
Eay <{E Eay WA< <F{
<{E <{E éé ONKETL LELZT
Eay wWA< YA <
YVuA < ONKETL LILZT W%A<
<{E YVaA <
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Y Eay Eay ay Eay
eese [UUULULULULULULULY
CEN
e TN
oNt E7 NesKeofEAfEBtEQ 00 X o1 X 02 03 ) o4 X
Update event |
(UEV)
Prescaler register 0 /X 1]
Write a new value in TIM_é ‘
Prescaler buffer 0 X : 1
resalr couner : CAPEOEREEE
eese JUUUUUUUUUUUULUULUL
CEN ___|
CK_CNT |||||||||—| —| |_|
SR EC C S S SN
Update event
(UEV)
Prescaler register 0 /X 3
Write a new value in TIM_PSC
Prescaler buffer 0 X 3
resaler e o COEERERERE
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17.5.2
175.2.1
<{E ¢l
& <¢ & <é
(I ONKELTILLZT <{ E
[I% laXi NKETL aZTLOOONT XiE®
I BaA ONKETL LLLZT NOLybEK
ONKETL LILZT I aX
. x Eay i
YA < Eay WA<
ecrse JUUUUUTUUUULUUUULL

CEN |

CK_CNT iuiiutuuduuay
ont__e7_ YesfeafeAlealEqloofoafozoafosfos)oskoroe oo

Counter overflow

Update event
(UEV)

Update interrupt
flag (UIF)
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iy v - . .

CEN

CK_CNT T
CNT EAXEBXECXOOXZ)l:onXo:aXmX:

Counter overflow

Update event (UEV)

Update interrupt
flag (UIF)

CK_PSCJ_L—|_||||||||||||||||||.||_||_||_||_||_|

CEN

CK_CNT Utiuuuduuutdauy
ont 7 Jes{Edeateaecookonioafoafoskos)oeforfoe oo

Counter overflow

Update event (UEV)
Update interrupt
flag (UIF)
Auto - reload register FA yr\ EC
\- .
Write a new value in TIM_ARR

Auto - reload shadow X

register FA EC

¢ WF Eay e é
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CK_PSC_J_L;I_ ||||| |||| |||| |||| ||||| |||| |||

CK_CNT || |||| ||| ||| |||| |||| ||| |||| ||
oNT _Fs  freNFrArefroNFAkooforozKosKosKosKosNor fos Yoo

Counter overflow

Update event

(UEV)
Update interrupt
flag (UIF)
Auto - reload register FA /vX EC
~
Write a new value in TIM_ARR
Auto - relo_ad shadow EA X EC
register
¢ WF Eay e 6
17.5.2.2
¢ é ¢ é
¢ <é ¢ <¢
Iy ONKETL LII<ZTE
(% laX NKETL aZTLOOONT XiE®
I BaA ONKETL LLLZT NOLybEK
ONKETL LIlLZT I aX
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Eay Eay Eay

CK_PSC ||

CEN

CK_CNT

Uiy

|

ont 05 foefosfozforfooectErteateof et et REe)ES

Counter und erflow

Update event
(UEV)

Update interrupt
flag (UIF)

CK_PSC

CEN

CK_CNT

CNT

Counter underflow

Update event
(UEV)

Update interrupt
flag (UIF)

L

1L

uuviiuuutduy

L1

LTI

o2 X o1 X oo X EC \ EB  EA ) E9 ) E8 X:
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CK_PSCJ_L—|_|_|_||||||| ||||||||||||||||||||

S | ) )
CNT OZXOlXOOXECX:EIB:XEAXEQXE8X:

Counter underflow

Update event (UEV)

Update interrupt
flag (UIF)

Auto - reload register FA X\ EC

N

Write a new value in TIM_ARR

ecese JU LU U TUUUUUUUUUUL

CEN

econ ___TULLILMULILILUULLT
o o oo EREREEREEE

Counter und erflow

Update event (UEV)

Update interrupt
flag (UIF)

Auto - reload register FA X\ EC

N

Write a new value in TIM_ARR
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17.5.2.3
éé ¢ é
<y A
<yA <yA <yA
<y A
Bayg
BljLOOYBZNIL OOy b NJ i o VA<
acese JUUUUUUUTUTUUU LU
CEN

o [HHUUHIUIUUUUUULT
ot _ 06 fos)oefosfozfoxfookorfozfoa osfos)oeos o< o3

Counter underflow

Counter overflow

Update event
UEV

Update interrupt flag
UIF

Eay W<Eay &l I
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CK_PSC | |

LUUUUL

CEN |

CK_CNT

__lyuud

enT 06 fosKoafoafozforfookorfozfosfosfos osfor)osjoo

Counter und erflow

Update event (UEV)

Update interrupt flag

UIF

TIM_ARR

FA X\

32

Auto-reload active
register

CK_PSCJ_L—|_|||||||||

Write a new value in TIM_ARR
FA X 32
¢ YaF

uidruuiuy

CEN __|

CK_CNT

=, |

uudduuuuy

IR CE00ECR0GEETETAD

Counter overflow

Update event UEV

Update interrupt flag

UIF
TIM_ARR FA X'\ 32
Write a new value in TIM_ARR
Auto-reload active X
register FA 32
¢ VaF
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'y Y Eay Eay
17.5.3 ¥%OLybEKk
NOL ybEk
i Eay ¢¢
U EawAc< NOL ybEK
U Eaygx<g
U <<l KkK<I{F
U ¢<ivy
YA < NOLuybEK
, NOLybEK
i AFEKBNJ OL6SPTLO
U %OLYybEK OLS6SPTLO
NOLyBEk NOLybEK
U ¥%OLybEK
U AFEKBNJ %%OLybEK
. NOL yb Ek
U NOLybEK
i ONKETL LILZTNOLYbBEK PF EKBNJ
1754
. EsSZLOI 1wyt
. Eal
, FE¢
aE¢l TSZLO E¢Ye
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Ty Y Eay Eay
17.5.4.1
Ay A <F{Ba¢ly
Iy ONKETL <sq WAc<
~ec | UUUUUUUUUUUUUUUL

CEN=CNT_EN |

uG

CK_CNT=CK_PSC

U uw
N

UIF :

Ay A
Ti1 or Ti2 | Encoder
——1 mode
Internal
- CKUNT | 1ok
—— 0XX mode
TILFP2 ™ ED
— =100 CLK_PCS
TILFP1 101 TRG| | External =
TI2 Rising \ \ TiorP2 clock
Edge detector Falling TIZEP1 110 Mode 1
) TRC ETRF
111
TIM—CH2 T ETRE External
——clock
IC2F[3:0] [ ccap | | ccas | Mode 2
TIM_CCMR1 TIM_CCER  TIM_CCMR1
TS[2:0]

TIM_SMCR

[ ECe || sms[2.] |

TIM_SMCR
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EaX
APBCLK ||||||||||_|_|||||||||||||||||||||||||
TI2
CEN=CNT_EN ___| S -
' Delay of resynchronization
CK_CNT=CK_PSC

CNT 00 )( 01 X 02

/—

Clear TIF by SW

TIF

Eay TSZLOI 1 @y TS ZL Ol
<sq WWA<
TSZLOI 1uyd
Y Yia ¢ Eay <~

Eay <<F¢

<BNT OGG6F T 247



[y Y Eay Eay Eay
9. Eay <¢
APBCLK ||||||||||||”|| |||||||||||||||||||||||||||||||||||||||||||||||
Delay of ¥
CK_CNT=CK_PSC  resynchronization |_| |_| |_|
CEN |
CNT 00 X o X 02 X o3 X o4
TIF | H P %
Clear TIF by SW
17.5.4.3
Eay FE¢
Ti1 or Ti2 | ENCOder
= mode
Internal
ﬂ clock
mode
ETR rral | Externar CLK_PCS
Divider ETRP Filter cIot;k )
n, 12,14, 18 mode
T T ETRE External
ETF[3:0 clock
[ ETP | | ETPS[LO] | [ ETFE01 | mode 2
TIM_SMCR
TIM_SMCR TIM_SMCR
| EcE |[swms[20] |
TIM_SMCR
FE¢
FE¢
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iy v Eay Eay Eay

eco [ TUTTHUTUUUUUUUUTULTUL
ETR ‘ -
CEN=CNT_EN | %\\ Delay of resynchronization
ETRP B
ETRF
CK_CNT=CK_PSC _|
CNT 00 ) 01
TIF
\Clear TIF by SW
FE¢ <q ¥A<
FE¢ TSZLOI 1yt FE¢
Y Yaa ¢ Eay FE¢
FEv Eay Ay<g¢
FE¢ Eay Ay<A FEY
Eay Ay<¢ FEX
F<F Eay Ay<¢; Eay Ay<g
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Eay

s TN
v TUULIULL

ETRP J |

ETRF __,_l P

|
L |

Delay of /

CK_CNT=CK_PSC resynchronization

L[ 1
[ B

CEN |

CNT 00

04

X oo X o2 X o3

TIF

I

Clear TIF by SW

Eay PyEIlL FE¢
ESZLEsYC
17.5.5 aE¢l
Eay aEg¢
EA akg¢ aE¢s<<i A E¢<
aE¢ aE¢sl AFs
17.5.6
Eay << ¢
Eal Eal X
Eal Xvl
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Yoy

TILF_ED

v

TIM_CCER

IT1 ;
L

TIM_CH1 T

TI1F_Rising

Edge detector TILF_Falling

IC1F[3:0]

TIM_CCMR1

Read CCR1

TIM_EGR

TI2F_Rising
TI2F_Falling
(from channel 2) CC1s

TIM_CCMR1

TIM_CCER
¢ <1 ¢ FX
APB
16bit

Capture/compare preload register

16bit
16bit

Capture/compare shadow register

capture_transfer compare_transfer

capture

Counter

Divider IC1PS
1, 12,14, 18 "
ICPS[1:0]
TIM_CCMR1
Write CCR1

%‘ggg‘ CC1S[1]
CCIS[0

!

OCI1PE
UEV
\ CNT>CCR1
> CNT=CCR1
—>
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Eay Eay Eay
TIM_CCER
— Tor}'he”master mode
o IS 0 enable |-ocL ]
Py 1 . -
| o |/ circuit TIM_CH1
CNT>CCR1 | Qutput mode | OCIREF Deadtime [2C1.CT
CNT=CCR1 controller generator OCIN_DT
} Output
11 ) enable MD
Lo circuit TIM_CHIN
OClM[ZIO] TIM_BDTR
TIV_CCMRL T TIM_CCER
CCINE — " [ moE | ossI | ossR | rim_eotr
TIM_CCER | Ols1 | OISIN I TIM_CR2
TIM_CCER
CC4P
ETRF
| 0 Output
CNT>CCR4 | Output mode OCAREF | ) enable |-2c4
CNT=CCR4 controller circuit TIM_CH4
OC4CE To the master mode CC1E TIM_CCER
controller
0OC4M[2:0] MOE | OSSI | TIM_BDTR
TIM_CCMR2 Ol1s4 TIM_CR2
<< NOLybBbEKk PFEkDBNJ NOLybEK
PF¥ Ek B NJ NOLuybEKk
NOLybEK PF Ek b NJ
17.5.7
a<i I ENTOOL <<¢
<<l aX By <<laX
<<l ¢X <ENT®OL <<y
<<J] aX << <<l ¢X
Vad'y

<BNT OB 6T T
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Ty v Eay Eay Eay

Ea Ea XY
Ea X%WEa XW Ea X
<<¢ <<y
Ea Eay <<¢
Y Yaa ¢ Eay <~

Eay <<Fg¢
Eay <<y a < Ea

Eay <<Fg

Eay <<yg¢ a< X

Eay <<y a< WA

Eay <<Fg

Timer clock = CK_CNT ||||||||||||||||||||||||||||||||||I
I I I I
onT - Yor foojor oz oz oafosfooforfoofor oz eshosfosooor)

I
1

| | | |
Tl I I I I I
| | | | |
TIM_CCR1 | 07 l | I I
L L L L L
TIM_CCR2 ' 03 | ! ! !
- L | | | | —
I IC1 capture IIC2 capture I IC1 capture IICZ capture I
I reset counter I I reset counter I I
Yaé y
vae'y
Y Ya ¢ Eay <~
Eay <<F¢Eay <<Fg
a< ac< Ea Eay <<y

Eay <<yg¢

<BNT OB6FT 253



<BNT O®6F T

Ty v Eay Eay Eay
4. a< a< Eay <<F¢Eay <<Fg
5. Eay <<yg¢ akayx <<y a< X
6. Eay <<yg¢ a<€aWA <<y a< YA
7. Eay Ay<g
8. Eay Ay<¢ AyA
9. Eay <<F¢Eay <<Fyg
17.5.8 Xb O L
¢<T ¢FX ObOI L << ¢
¢ < ¢ <l ¢ FX ¢ <T ¢ FX
¢<iy ¢<T ¢ FX Ob O1 L
<< ¢
17.5.9
<<y ¢ <l ¢ FX
By
1.
2. & é<<¢
3. By
4,
5.
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Write 31Bh in the CCR1 register

cNT an X 48 Y 4c :31AX 3B Y 31C

TIM_CCR1 4B X 318

OCI1REF=0C1 \ /

Match detected on CCR1
Interrupt generated if enabled

¢ <
NOLybEk <<¢
NOLybEk<¢ PP EkBNJ ONKATLL ZT NOLybEK
17.5.10 Y4éy
Vab'y ¢ é << ¢
<<l Y vae y <{ E <<y¢
Val'y
17.5.10.1 Y%ey
Vad'y <l ¢ FX <{E <<y
<< ¢ i é ¢ <l ¢FX << ¢ ¢ <} FX
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Ty v Eay Eay Eay
oNT _ Yoo forfefososfosfosorfooYorfozkes
OCXREF | | |
CCRx=4
OCXIF |
OCXREF
CCRx=7 J |—|
OCXIF |
OCXREF 1
CCRx>7
OCXxIF |
OCXREF ¢
CCRx=0
OCxIF |
vae'y éé
¢ <l ¢ FX
17.5.10.2 ey
¢ <l ¢FX
Timer clock = CK_CNT Il ||||||| |||U1|I| ||||||| ||||
o EPERERERHE
OCXREF
CCRx=4
CMS=01 » T
OCxIF CMS=10
cms=11 ¢ A
OCXREF
CCRx=6
OCXIF Cms=01
CMs=10 A
CcMs=11 A
OCXREF 1
CCRx=7 CMs=01 i
OCXIF CcMs=10
cMs=11 A
OCXREF 1
CCRx>7 CMs=01 A
OCxIF CcMs=10 !
CMs=11 A
OCXREF 0
CCRx=0
OCXIF CMS=01
X ¥ cms=10 A
A cms=11 o
vae'y e
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iy v Eay Eay Eay
Bayg¢ Bag¢
[
ONKETL
17.5.11
ONKELTILL Z T <<¢
<{E <<g¢ ¢l
<{E <<y¢
TIM_ARR
TIM_CCR1
CNT __|
OCXxREF
OC1
TI2
< > t—>
Tdelay Tpulse
Ea <<¢ t<I ¢ FX ¢ é
¢ <l ¢ FX
Ea
1. Yw%at¢ Eay <~*
2. Eay <<Fg¢
3. Eay <<y¢
4. Eay <<Fg
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Ty Y Eay Eay Eay

5 Eay Ay<¢ EA Ea XWE¢VYa
6 Eay Ay<¢ AyA Ea X%
7 Eay <<Fg¢
¢ <
1 Y Yia ¢ Eay <~
2 Eay <<Fg¢
3 Eay <<y¢
4 Eay <<y ¢ ¢ %ey
5 Eay <<Fg¢
¢ Yay
1. Eay <<g¢ Beyyer
2. Eay Eay <<¢ EnoyrEay By <<¢
3. Eay <g¢ ¢ Yay
17.5.12 ¢<l ¢ FX
¢ <l ¢ FX FE¢ ¢ <l ¢ FX
ONKETL LIliLZT ity O0b O1 L
¢<I <F
|
ETRF
S L]
OCXREF | I
OCxCE=1
becomes high becomes low
FE¢ Eay ¢<1 ¢ FX
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Ty Y Eay Eay Eay
17.5.13 FZ1 b ka& OL OOE ! L
Eay
FZ1 b ka.OL OOE 1 L
Ea Ea Ea
Ea Ea Ea
Ea
Ea
Ea Ea
Ea Ea Ea
Ea Ea
forward jitter backward jitter forward
m /i rer LI L
LR S I [ S I N I Sy
[ L]
-
TIM_CNT
CC1P=0
! .
_‘H up down
| M|
LI
THH
TIM_CNT
cCciP=1 H
down Lm up down L
Example of counter operation in encoder interface mode
1. Y Yaa ¢ Eay <€ay <~
2. Eay <<F¢Eay <<Fg
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'y Y Eay Eay
3 Eay <<yg¢ Eay <<yg¢
4 Eay <<F¢Eay <<F¢
5 Eay Ay<¢ AyA
6. Eay <<F¢Eay <<Fyg
17.5.14 Eay
Eay PyElL
17.5.14.1
Eay NOL yb EK <{E
Ea
1. Y Ysa ¢ Eay <~
2 Eay <<Fg
3 Eay <<yg¢
4 Eay <<F¢
5 Eay Ay<¢ EA Ea XWE¢Ya
6 Eay Ay<¢ AyA
7 Eay <<Fg
8 Eay <g¢

c <BNT O®6F T
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Eay Eay

Eay

TI1

UG

CEN |

mmeraock=cx vt [[ [T U UUULUUHUTUL

ot ot Jozfos)oafos)osforfoofozfozfosfosfosioofonfozies

TIF
17.5.14.2
1  Y%ac¢ Eay
2 Eay <<Fg¢
3 Eay <<y¢
4 Eay <<Fg¢
5 Eay Ay<g¢
6 Eay
7 Eay <<Fg¢
8 Eay <¢

¢ <BNT O®GF T

XWUE¢Ya
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Ty Y Eay Eay Eay

TI1

CEN

Timer clock = CK_CNT |||||||| 1_1 1J1J1J1J_
oNT _o1 Jozfosfosfosfosk o7 Joskoskeael.

TIF
T Clear TIF by SW T
17.5.14.3
1. Y Ysa ¢ Eay <~
2 Eay <<Fg¢
3 Eay <<yg¢
4 Eay <<F¢
5 Eay Ay<¢ EA Ea XWE¢Ya
6 Eay Ay<¢ AyA
7 Eay <<Fg¢
TI1 | |
CEN |

Timer clock = CK_CNT

onT 04 (0s)ookor)oeKos)on

TIF
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CK_CNT=CK_PSC
CNT

TIF

17.5.15

Ty Y Eay Eay
17.5.14.4
FE¢
Ea FE¢
1 Y Yaa ¢ Eay <fay FE¢
2 FEY Eay Ay<g
3 FE¢ Eay AykRBY
4. Eay Ay<¢; FEX
5. F<F Eay Ay<g
6. Eay <<Fg¢
7. Eay <<y
8. Eay <<Fg
9. Eay Ay<¢ EA Ea XWE¢Ya
10. Eay Ay<¢ AyA
11. Eay <<Fg
TI1 I_l
CEN |
ETR L L L

00 X oo X 02 X

03

<BNT O®6F T
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Ty Y Eay Eay Eay
17.5.16 By
Eay By << <ty
<< By << ¢l ey
iy <<¢l
<ty By
By . OOPT Eay Eay
Eay By
By By
A ¢cLEk By ¢
Eay <~ B; s
eOSTL By
A ¢cLEkK By ¢
Eay <~ B; s
EOSTL By
. ¢LEk By ¢
Eay <~ B; s
e05TL By
. ¢LEk By ¢
Eay <~ B; s
e05TL By
. . ¢LEkK By ¢
Eay E¢ayY B: s
@O08TL By
. . ¢LEkK By ¢
Eay | Fg B, s
eO08TL By
. ¢cLEkK By ¢
Eay <¢y B; s
e 0sByY. ¢
17.5.17 By . OOPT
Eay By By ; OOPT Eay By
<<¢ ey iy Eay NOLybEK
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By ; OOPT By

Eay By By Eay

B; s By | OOPH;
Eay <BOOPLT

By ; OOPT By By
B OOPLTB; Eay

; OOPT

17.5.18

17519 BLi U6

< Ui kLI U6

By

BLI U6 y ¢F

ObOI&ZEI TSNWac
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Ty v Eay Eay

Eay i <

Eay I

Eay I

Eay Eay Eay Eay
0x00 TIM_CR1 1
0x04 TIM_CR2 2
0x08 TIM_SMCR
0oxoC TIM_DIER DMA
0x10 TIM_SR
0x14 TIM_EGR
0x18 TIM_CCMR1 / 1
0x1C TIM_CCMR2 / 2
0x20 TIM_CCER /
0x24 TIM_CNT
0x28 TIM_PSC
0x2C TIM_ARR
0x34 TIM_CCR1 / 1
0x38 TIM_CCR / 2
0x3C TIM_CCR3 / 3
0x40 TIM_CCR4 / 4
0x48 TIM_DCR DMA
0x4C TIM_DMAR DMA
17.6.1 Eay <g¢
I
;

31:10 | RSV

<BNT O®6F T
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Iy

Dead time CK_INT
00 tors=tek Nt
9:8 CKD | R/W | Ox0
01 tpors=2*tck Nt
10 tors=4*tck Nt
11
Auto - reload
7 ARPE | R/W | Ox0 0 ARR preload
1 ARR preload
00
01
6:5 CMS | R/W | Ox0
10
11
0
4 DIR R/W | 0x0
3 OPM | R/W | Ox0 0 Update Event
1 Update Event CEN
0 update DMA
2 URS | R/W | 0x0 ’
UG
s update
1 update DMA
update
0 update update
1 UDIS | R/W | 0x0 .
UG
s update

<BNT O®6F T
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Ty Y Eay Eay
1 update shadow UG
reset
0 CEN | R/W | Ox0 0
CEN
17.6.2 Eay <¢
I
I
31:8 RSV - -
T1
7 TI1S R/W 0x0 0 T1 CH1
1 T1 CH1 CH2 CHS3
TRGO
000 EGR UG TRGO
001 TRGO
CEN
010 TRGO
6:4 MMS R/W 0x0 011
CCiF 1 TRGO
100 OC1REF TRGO
101 OC2REF TRGO
110 OC3REF TRGO
111 OC4REF TRGO
/ DMA
3 CCDS R/W 0x0 0 CCx CCxDMA
CCxDMA
2:0 RSV - -

<BNT O®6F T
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17.6.3

m

ay Ay<g¢

31:16

RSV

15

ETP

R/W

0x0

14

ECE

R/W

0x0

2 ETRF

13:12

ETPS

R/W

0x0

1/4
00
01

10 4

11

ETRP TIM

11:8

ETF

R/W

0x0

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

fsampung=fck_int, N=2
fsampuing=fck_int, N=4
fsampLing=fck_int, N=8
fsampune=fors/2, N=6
fsampuing=Tors/2, N=8
fsampuine=fors/4, N=6
fsampuing=ford/4, N=8
fsampuine=fors/8, N=6
fsampLing=Tors/8, N=8
fsampune=ford/16, N=5
fsampung=fors/16, N=6
fsampune=ford/16, N=8
fsampunag=fors/32, N=5
fsampune=fors /32, N=6
fsampuna=fors/32, N=8

<BNVT OG6F T
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Ty Eay Eay Eay
7 MSM R/W 0x0 0
1 TRGI TRGO
000 ITRO
001 ITR1
010 ITR2
011 ITR3
6:4 TS R/W 0x0 100 TI1 TIAIF_ED
101 TI1 TIIFP1
110 TI2 TI2FP2
111 ETRF
SMS=000
TS
3 RSV - -
000 CEN
001 Encoder 1 TI2FP1
TIIFP2
010 Encoder 2 TI1FP2
TI2FP1
20 N B - 011 Encoder 3 TI1FP1
TI2FP2
100 TRGI
update
101 TRGI
TRGI
110 TRGI
111 1 TRGI
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Ty Y Eay Eay
17.6.4 By Eay BaFg¢
I <
|
31:20 | RSV - -
CC40F
19 CC40F_DISABLE| R/W | 0x0
CC30F
18 CC30F_DISABLE R/W | Ox0
CC20F
17 CC20F_DISABLE| R/W | 0x0
CC1OF
16 CC10F_DISABLE R/W | Ox0
15 RSV - p
DMA
14 TDE R/W | 0x0 OMA
DMA
preload
13 RSV - -
4 DMA
12 CC4DE R/W | 0x0 CC4 DMA
CC4 DMA
3 DMA
11 CC3DE R/W | 0x0 CC3 DMA
CC3 DMA
2 DMA
10 CC2DE R/W | 0x0 CC2 DMA
CC2 DMA
1 DMA
9 CC1DE R/W | 0x0 CC1 DMA
CC1 DMA

<BNT O®6F T
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Ty v Eay Eay
Update Event DMA
8 UDE R/W | Ox0 0 Update Event DMA
1 Update Event DMA
7 RSV - -
6 TIE R/W | Ox0 0
5 RSV - -
/ 4
4 CC4IE R/W | Ox0 0 /
/ 4
/ 3
3 CC3IE R/W | Ox0 0 /
/
/ 2
2 CC2IE R/W | Ox0 0 /
/
/ 1
1 CClIE R/W | Ox0 0 / 1
1 / 1
Update
0 UIE R/W | Ox0 0 Update
1 Update
17.6.5 Eay Ag
I
I
31:13 | RSV - -
/ 4  Overcapture
12 CC40F | R/IWOC | 0x0 0
0 overcapture
1 CCA4IF 1

<BNT O®6F T
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Ty Eay Eay
3 Overcapture
11 CC30F | R/IWOC | 0x0 0
0 overcapture
CC3IF 1
2 Overcapture
10 CC20F | R/WOC | 0x0 0
0 overcapture
CC2IF 1
1 Overcapture
9 CC10F | R/IWOC | 0x0 0
0 overcapture
CC1IF 1
8:7 RSV - -
TIF R/WOC | 0x0 0
RSV - -
/
Cc4 CCAaIF
4 CC4IF R/WOC | 0x0
CC4
0 TIM_CCR4
/
CC3 CC3IF
3 CC3IF | R/\WOC | 0x0
CC3
0 TIM_CCR3
/
CcC2 CC2IF
2 CC2IF R/WOC | Ox0
CccC2
0 TIM_CCR2

<BNT O®6F T
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Ty Y Eay ayE Eay
/ 1
CC1 CC1IF
1 CC1lIF | R/WOC | 0x0 0
CC1
0 TIM_CCR1
Update 0
UIF shadow
=0 UDIS=0
0 UIF R/WOC | 0x0
URS=0 UDIS=0 UG
URS=0 UDIS=0
17.6.6 Eay FY¢
I
I
317 RSV -
6 TG w 0x0
5 RSV -
/ 4
CC4 CCAaIF
4 CC4G | W 0x0 PMA
Cc4 TIM_CCR4
CCA4IF
DMA
/ 3
CC3 CC3IF
3 CC3xG | W 0x0 PMA
cc3 TIM_CCR3
CC3IF
DMA
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Ty v Eay Eay
/ 2
CC2 CC2IF
2 CC:G | W 0x0 DMA
CC2 TIM_CCR2
CC2IF
DMA
/ 1
CC1 CCl1IF
1 CCIG | W 0x0 DMA
CC1 TIM_CCR1
CCl1IF
DMA
Update Update
0 UG w 0x0
uG shadow
17.6.7 Eay <<yg¢
I
31:16 | RSV - -
15 OC2CE | R/W | 0x0 2 OC1CE
14:12 | OC2M R/W | Ox0 2 OC1M
11 OC2PE | R/W | Ox0 2 OC1PE
10 OC2FE | R/W | Ox0 2 OC1FE
/ 2
00 CcC2
9:8 CcC2s R/W | 0x0 01 CcC2 IC2 TI2
10 CC2 IC2 TI1
11 CC2 IC2 TRC
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Ty Eay Eay
CcC2s CC2E=0
1
7 OC1CE | R/W | OxO 0 OCI1REF ETRF
1 ETRF OC1REF
1 OC1REF
000 CCR1 CNT
001 CCR1=CNT OC1REF
010 CCR1=CNT OC1REF
011 CCR1=CNT OC1REF
6.4 O0CIM rw | oxo 100 OCI1REF inactive
101 OCIREF active
110 PWM 1 OC1REF
CNT<CCR1
OC1REF CNT>=CCR1
111 PWM 2 OC1REF
CNT<CCR1
OC1REF CNT>=CCR1
1
0 CCR1 preload CCR1
3 OC1PE | R/W | OxO 1 CCR1 preload CCR1
preload update event
preload shadow
1
0 trigger
2 OC1FE | R/W | Ox0 trigger OC1REF
PWM1 PWM2
/ 1
00 cCcC1
1.0 CC1s R/W | Ox0 oL ccl 1 T
10 CcC1 IC1 TI2
11 CcC1 IC1 TRC
CC1s CC1E=0
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iy v

31:16

RSV

15:12

IC2F

R/W

0x0

11:10

IC2PSC

R/W

0x0

9:8

CC2s

R/W

0x0

00 cCcC2

01 CcC2 IC2 TI2

10 CcC2 IC2 TI1

11 CcC2 IC2 TRC
ccz2s CC2E=0

74

IC1F

R/W

0x0

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

TI1
DTS

fSAMPLING:fCK_IN'n N=2
fsampuna=fck_int, N=4
fsampLing=fexk_int, N=8
fsavpLine=fpT5/2, N=6
fsampuing=fors/2, N=8
fsavpLing=fors/4, N=6
fsampuing=fors/4, N=8
fsavpLing=fp15/8, N=6
fsampLing=fors/8, N=8
fsampLine=fors/16, N=5
fsampuing=ford/16, N=6
fsampLine=fors/16, N=8
fsampuna=fors/ 32, N=5
fsampLine=fors/32, N=6
fsampuna=fors/32, N=8

3:2

IC1PSC

R/W

0x0

00
01
10
11

1

IC1PSC CC1E=0

1:0

CC1s

R/W

0x0

/

00 cCcC1
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'y Y Eay Eay
01 cCcC1 IC1 TI1
10 CcC1 IC1 TI2
11 CcC1 IC1 TRC
CC1s CC1E=0
17.6.8 Eay <<yg¢
I <
i
31:16 RSV - -
4
15 OCA4CE | RIW 0x0 0 OC4REF ETRF
1 ETRF OC4REF
4
OC4REF
000 CCR4 CNT
001 CCR4=CNT OC4REF
010 CCR4=CNT OC4REF
011 CCR4=CNT OC4REF
100 OC4REF inactive
101 OC4REF active
14:12 OC4M | R/IW 0x0 110 PWM 1
s OC4REF CNT<CCR4
s OC4REF CNT>CCR4
111 PWM 2
OC4REF CNT<CCR4
OC4REF CNT>CCR4
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iy Eay Eay
4
0 CCRA4 preload CCR4
11 OC4PE | R/IW 0x0 1 CCR4 preload CCR4
preload update event
preload shadow
4
0 trigger
10 OC4FE | RIW 0x0 trigger OC4REF
PWM1 PWM2
/ 4
00 Cc4
9:8 CC4Ss | RIW 0x0 o1 cca e T
10 CcC4 IC4 TI3
11 CcC4 IC4 TRC
CC4s CC4E=0
3
7 OC3CE | RIW 0x0 0 OCS3REF ETRF
1 ETRF OC3REF
3 OC3REF
000 CCR3 CNT
001 CCR3=CNT OC3REF
010 CCR3=CNT OC3REF
011 CCR3=CNT OC3REF
2 ocam Wemw X0 100 OC3REF ina.ctive
101 OC3REF active
110 PWM 1 OC3REF
CNT<CCR3
OC3REF CNT>CCR3
111 PWM 2 OC3REF
CNT<CCR3
OC3REF CNT>CCR3
3 OC3PE | R/W 0x0 3
0 CCRS3 preload CCR3
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iy v

1 CCRS3preload
preload

preload

CCR3
update event

shadow

OCSFE

R/W

0x0

3

trigger
trigger

OC3REF

PWM1 PWM2

1:0

CC3Ss

R/W

0x0

00 CC3
01 CcCs3
10 CC3
11 CC3
CC3Ss

IC3 TI3

IC3 Tl4

IC3 TRC
CC3E=0

31:16

RSV

15:12

IC4F

R/W

0x0

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

DTS

fsampLing=fexk_int N=2
fsampuina=fck_in, N=4
fsampLing=fck_int, N=8
fsampuing=fors/2, N=6
fsavpLina=fors/2, N=8
fsampuing=fors/4, N=6
fsavpuna=fors/4, N=8
fsampLing=fors/8, N=6
fsampune=fore/8, N=8
fsampuna=fors/16, N=5
fsampune=ford/16, N=6
fsampuna=fors/16, N=8
fsampune=ford/32, N=5
fsampuna=fors/32, N=6
fsampune=ford/32, N=8

T4
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iy v Eay
4
00
11:10 IC4PSC| RIW 0x0 oL
10
11
IC4PSC CC4E=0
/ 4
00 CC4
9:8 CC4s R/W 0x0 oL coa o4
10 CcC4 IC4
11 CcC4 IC4
CC4s
3
0000 fors
0001 fsampuine=fcik it N=2
0010 fsampLing=fck_int, N=4
0011 fsampine=fcik Nt N=8
0100 fsampuinc=fors/4, N=6
o - iy 0x0 0111 fsampuine=ford/4, N=8
1000 fsampuinc=fors/8, N=6
1001 fsampunc=fors/8, N=8
1010 fsampunc=forsd/16, N=5
1011  fsampuine=ford/16, N=6
1100 fsampuinc=forsd/16, N=8
1101 fsawmpune=fors/32, N=5
1110 fsampunc=forsd/32, N=6
1111 fsampunc=forsd/32, N=8
3
00
3:2 IC3PSC| RIW 0x0 oL ?
10 4
11 8
IC3PSC CC3E=0
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Ty v Eay Eay
/ 3
00 CcC3
1.0 CC3s | R/W 0x0 oL ©C3 3 s
10 CC3 IC3 TI4
11 CC3 IC3 TRC
CC3s CC3E=0
17.6.9 Eay <<Fg¢
I
[
31:14 RSV - -
/ 4
CC4
0 OC4 OC4REF
13 CC4P R/W 0x0 1 OC4 OCA4REF
CC4
0 IC4
1 IC4
/ 4
CC4
0 OC4 active
12 CC4E R/W 0x0 1 OC4 active
CC4
0
1
11:10 RSV - -
/ 3
CC3
0 OC3 OC3REF
9 CC3P R/W 0x0 1 OC3 OC3REF
CC3
0 IC3
1 IC3

<BNT O®6F T

282



Iy

Eay Eayay

CC3E

R/W 0x0

/ 3
CC3
0 OC3 active
1 OC3 active
CC3
0
1

7.6

RSV

ccz2p

R/W 0x0

/ 2
CC2
0 OcC2
1 OcC2
CcC2
0 IC2
1 IC2

OC2REF
OC2REF

CC2E

R/W 0x0

CC2

0 OC2 active
1 OC2 active
cc2

0

1

3:2

RSV

CC1pP

R/W 0x0

/ 1
CcC1
0 OcC1
1 OcC1
CC1
0 IC1
1 IC1

OCI1REF
OC1REF

CC1E

R/W 0x0

CC1

0 OC1 active
1 OC1active
CcC1

0

1
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Iy Y Eay Eay Eay
17.6.10 Eay <{E
I
I
31:16 RSV - -
15:0 CNT R/W 0x0
17.6.11 Eay wWA<
I
I
31:16 RSV - -
CK_CNT
fek_enFfex_psd(PSC[15:0]+1)
15:0 PSC R/W 0x0
preload update
shadow
17.6.12 Eay ¢ é
I <
I
31:16 RSV - -
15:0 ARR R/W 0x0 preload update
shadow
<BbNV OBGBF T 284



Ty Y Eay Eay
17.6.13 Eay <<g¢
I
I
31:16 RSV - -
/ 1

1

preload shadow
15:0 CCR1 R/W 0x0 OC1

1

CCR1

CCR1

17.6.14 Eay <<g
I
I
31:16 RSV - -
/ 2

2

preload shadow
15:0 CCR2 R/W 0x0 0OC2

2

CCR2

CCR2
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Ty Y Eay Eay Eay
17.6.15 Eay <<g¢
I
I
31:16 RSV - -
/ 3
3
preload shadow
15:0 CCR3 R/W 0x0 0OC3
3
CCR3
CCR3
17.6.16 Eay <<g¢
I
I
31:16 RSV - -
/ 4
4
preload shadow
15:0 CCR4 R/W 0x0 ocC4
4
CCR4
CCR4
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Ty Y Eay Eay
17.6.17 By Eay B<g¢
I
I
31:13 RSV - -
DMA Burst
TIM_DMAR burst
DMA burst 1~18
00000 =1
12:8 DBL R/W 0x0 00001 =2
00010 =3
10001 =18
75 RSV - -
DMA
00000 TIM_CR1
00001 TIM_CR2
00010 TIM_SMCR
4:0 DBA R/W 0x0
DBA+DBL TIM
burst TIM
burst
17.6.18 By Eay By ¢
I
I
DMA burst
DMA burst DMA
31.0 DMAR R/W 0x0 TIM_DMAR
TIM_DCR TIM
DBL DMA
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Ty Y Eay Eay Eay
17.7

17.7.1

1. ¢<y Eayl

2 Eay <¢

3. Eay <¢ OT@BL yb Ek

4 Eay WA<

5 Eay éé

6 Eay <¢ ONKETL By

7. Eay <¢ ONKETL

8 Eay FYg¢ Eay FYg¢ PF Ek b NJ
9 Eay <g¢

10. Eay BaFyg I NKETL

17.7.2 Yaéy

1 YYa® ¢<y Eayl

2 Eay <g¢

3. Eay <¢ OT@BL yb Ek

4 Eay WWA<

S Eay éé

6 Eay <<yl

7. Eay <<yg¢l Yie'y

8. Eay <<Fg

9. Eay <<Fg |
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Ty Y Eay Eay Eay
10. Eay <g¢ ONKETL By

11. Eay <¢ ONKETL

12. Eay FYg¢ Eay FYg¢ PF Ek b NJ
13. Eay <¢

14. Eay BaFyg I NKETL

15. Eay <<l |

17.7.3

1. Y¥ac¢ <y Eayl

2. Eay <¢

3. Eay <g¢ OT@BL yb Ek

4, Eay wWA<

5. Eay ¢l

6. Eay <<yg¢l <<I

7. Eay <<Fg

8. Eay <<yg¢l

9. Eay <<yg¢l

10. Eay <<Fg

11. Eay FYg¢ Eay FYg¢ PF Ek b NJ
12. Eay <g¢

13. Eay BaFyg¢ |
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'y Y Eay Eay Eay
17.7.4
1 YYat <y Eayl
2 Eay <¢
3 Eay <¢ OT@BL yb Ek
4 Eay w%A<
S Eay éé
6 Eay <<y << a < E a
7 Eay <<y << a < Ea
8 Eay <<Fg¢
9 Eay <<Fg¢
10. Eay <<yg¢
11. Eay <<y
12. Eay Ay<g FZIibkLO
13. Eay <<Fg
14. Eay <<Fg¢
15. Eay FYg¢ Eay FYg¢ PF Ek b NJ
16. Eay <g¢
17. Eay BaFyg
1775 By
Eayl By Ay

Eay FYg¢
1. Eay B<g¢ By . OOPT
2 an B<y¢ By
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Y Eay Eay
Eay BaFyg <<l By
Eay <g¢ << <<l By

By
By By Ae y

A¢ y By Eayl
Vsl y Eay FYg¢

Eay B<g¢ By . OOPT
Eay B<g¢ By
Eay BaFyg <<l By
Eay <¢ <<] <<I By

By
By By Ag¢
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Ty Y Eay Eay
18 Eay Eay
18.1
I §T
1/4éy
18.2
I §T
I §T
S 1/4éy
By
a TOS66LO
i
i
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Ty Y Eay Eay
18.3
TRGO
REP register
e o J%l{ Repell(lon counter |
| T I
e [ L Edgznéeerl::mr_l ic1 .I Prescaler |ﬁ.| Capture/Compare 1 ] output [] v cran
Eay Eay
18.4
Eay Eay
Eay | Ya  Ya,  Ya< Input
Eay 4Ya Vi Ya Y4B Input/Output PWM
Eay Yo  Ya o Ya, Output PWM
Eay | Var  Yar o i< Input
Eay <YV Y4 Ya, Ya; Ya< | Input/Output PWM
Eay SEZ Ya,  Ya;  Ya< Output PWM
Eay | Va Ya:  YaB W< Input
Eay <Ve Y, Ya< o Y Input/Output PWM
Eay 4 Y,  Ya< Output PWM
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Ty Y Eay Eay

18.5
18.5.1
. Eay <{E
. Eay WA<
Eay éé
& S YVaFOTDh ¢LybEKk wWOLYyBEKk FZBFylL
&l & YaF &l
ONk BTjLL ZTay <{E
¢l I Fg
Eay <{E Eay WA< <F{
<{E <{E ¢¢ ONKETL LiLZT
Eay wWA< YA <
YA < ONKETL LILZT W%A<
<{ E VaA <
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Ty v Eay Eay
CEN | ‘
CK_CNT |||||||||—| —l |_| |_| |_|
ont E7 esfEofea(Esteqf 0o Y o1 f 02 X 03 f o4 X
Update event
(UEV)
Prescaler register 0 /X 1]
Write a new value in TIM_é
Prescaler buffer 0 X | 1
Prescaler counter 0 aanaaaanan
erese [UUUUUULUTUULUUUUULT
CEN ___|
CK_CNT |||||||||—| —l |_|
oNT  E7 fesfEofeAfEBfed o0 X o X o2
Update event
(UEV)
Prescaler register 0 /X 3
/ ‘
Write a new value in TIM_PSC
Prescaler buffer 0 X 3
Prescaler counter 0 aaaaaaaaan
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Iy Y Eay Eay
18.5.2
18.5.2.1
<{E éé
i <é i <é
Iy ONKETL LIjL<4TE
[I% laXi NKETL aZTLOOONT XiE®
I BaA ONK ELTILL Z T NOLybEK
ONKETL LILZT I aX
. $é Eay & é
. YA < Ea Yy YA <
acese [UUUUTUUUUUUUUUULL
CEN ___| |
CK_CNT ||||| |||| | ||||| ||||| |||||| |||
ot 7 NesfesfeateniEdioohorfozfosfos fosKoeko fos oo)
Counter overflow
Update event
(UEV)
Update interrupt
flag (UIF)
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iy v

Eay Eay

s [TULTUUTUUTUUTUUUL

CEN

CK_CNT

CNT

Counter overflow
Update event
(UEV)

Update interrupt
flag (UIF)

1]

I

EA X EB X EC

X00X01X02X03X04X:

ecese JTUUUULUTUUTTUUUUUL

CEN

CK_CNT

__jguuuuuthihiiduay

ont 7 Jes{Edeateaecookonioafoafoskos)oeforfoe oo

Counter overflow

Update event
(UEV)

Update interrupt
flag (UIF)

Auto - reload register

Auto - reload shadow
register

FA X\

EC

N\

Write

a new value in TIM_ARR

FA X

EC

¢ VF Eay
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CK_PSC_J_L;I_ ||||| |||| |||| |||| ||||| |||| |||

oNT _ Fs  NrepFrhrafFofFafookorfoaosfos o oekoros oo)

Counter overflow

Update event

(UEV)
Update interrupt
flag (UIF)
Auto - reload register FA /vX EC
~
Write a new value in TIM_ARR
Auto-relo_ad shadow EA X EC
register
¢ uF Eay e 6
18.5.2.2
¢ é ¢ é
¢ <é ¢ <¢
Iy ONKETL LII<ZTE
(% laX NKETL aZTLOOONT XiE®
I BaA ONKETIZ T Jj NOLybEK
ONKETL LIlLZT I aX
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Ty Y Eay Eay
¢l Eay éé
Y4A < Ea y A <
aese_[UUUUUUUUUUULUUULUL
CEN ___| |
ont o5 Joaoa)ozYor)oofeqkeeeaEofEafE Neokefe4ea
Counter underflow
Update event
(UEV)
Update interrupt
flag (UIF)
CEN | i
CK_CNT I T e
CNT 02X01XOOXECX:EI3:XEAXE9XE8X:
Counter und erflow |
Update event
(UEV)
Update interrupt
flag (UIF)
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Iy

CK_PSCJ_L—LH_||||||||||||||||||||||||||||

CEN

ccew UMM LN T
CNT 02X01XO0XECXEBJEAXE9XE8X:

Counter underflow

Update event
(UEV)

Update interrupt
flag (UIF)

Auto-reload register FA X\ | EC

N

Write a new value in TIM_ARR

ccrse JULUUULAUUULUULILUL

oo UM ULUUILT
S @0 A0 TEICEIEEDE

Counter und erflow

Update event
(UEV)

Update interrupt
flag (UIF)

Auto-reload register FA X'\ . EC

N

Write a new value in TIM_ARR
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18.5.2.3

<y A

™

<y

Bag¢

<y A

<y A

BljLOOYBZNIL OOy b NJ

CK_PSC J_I_

I

LUUUL

& ¢ VaA <

uiiiiiuuy

b

CEN — |

CK_CNT

Counter underflow

__Juduut

uuuuuuuuuy
ont 06 _ fos)osfosfozYor{ooforfozyosfos osyosjos os oz

Counter overflow

Update event UEV

Update interrupt flag

UIF
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Ty Y Eay Eay

ecese [UUUUUUUUUUUUULUUY

v [UUUUHUUUHHUUUUT
ot o6 fosYorosfoaforfooforfozkosyesfoskosforkoekos)

Counter und erflow

Update event UEV

Update interrupt flag

UIF
TIM_ARR FA X\ 32
Write a new value in TIM_ARR
Auto - reload active FA X -
register

¢ YaF

ecese | TUTUUUIUUUUUUUUTUL

CEN |

ont __ra_ Jeerofrfrelralealeufeoleeekeldiesizee)

Counter overflow

Update event
UEV

Update interrupt flag
UIF

TIM_ARR FA x\ 3

N

Write a new value in TIM_ARR

Auto - reload active X

X FA 32
register

o VaF
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1853 %OLybEK

NOL ybEk
u Eay éé
U Eay WWA< NOLuybEK
U Eay <<g¢

YVuA < NOLybEK

i AFEKBNJ OL6SPTLO
U %OLYybEK OLS6SPTLO

NOLyBEk NOLybEK
U ¥%OLybEK

U AFEKBNJ %%OLybEK

. NOL yb Ek
U NOLybEK
i ONKETL LILZTNOLYbBEK PF Ek B NJ
18.5.4
., Es8ZLOT 1yt
. Eal
1854.1

Ay A <F{Ba¢lyY
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iy v

(%

APBCLK || _1_

ONKETL

UUuuyuiiidug

<Sq

1/4;5\ <

CEN=CNT EN |
UG

-

CK_CNT=CK_PSC

__[uuuuruuuuuuud

ont __E7__ Jeeesteatentegtooforfozfesfoafosfos)orfos oo
UIF
Eay << ¢
Eal Eal X
Eal Xl
TILF_ED o
" tothe slave mode controller
TIM_CCER
CC1P
IT1 X TILF_Rising
: TILFP1
D— Filter Edge detector TILF_Falling ) Divider c1ps
TIM_CH1 11,12,14,18 >
IC1F[3:0]
TIM_CCMRL | ICPS[1:0] |
TIM_CCMR1
TIM_CCER
¢ <1 ¢ FX
304
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Eay Eay
| APB |
16bit
Capture/compare preload register I
I P P P 9 Wiite CCR1
! output
Read CCR1 capture_transfer 180it compare_transfer mode CCis[1]
s f =
input
CC19[1] mode y - OCI1PE
@_. I Capture/compare shadow register I UEV
capture
IC1PSC \
CNT>CCR1
Counter I > CNT=CCR1
TIM_EGR /
TIM_CCER
P oot
N 5 Output
ETRF X0 enable OC1 | I
| I ;' b circuit
1 4 TIM_CH1
CNT>CCR1 Output mode OC1REF Dead-time St 74
CNT=CCR1 controller generator OCIN DT I N
Output
o OCIN
11 enable —l I
10 _K B circuit
OC1M[2:0] TIM_BDTR
CCINP
TIM_CCMR1 CC1E - TIM_CCER
TIM_CCER
CCINE = | moe | ossi | ossr| rweom
TIM_CCER | OISl | OIS1N I TIM_CR2
<< NOLybEK PP EKDBNJI NOLybE
PF Ek B NJ NOLuyYybEK
NOLybEK P Ek b NJ
a<I I ENTOOL <<
<<l aX By <<l aX
<<l ¢X <ENT®OL <<
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Ty Y Eay Eay
<<l aX << <<l ¢X
Ea Eay <<g¢
1 Y Ysa ¢ Eay<”
2. Eay <<Fg¢
3. Eay <<y Ea a<
4. Eay <<F¢
5. Eay <<yg¢ a< X
6. Eay <<y a< YA
7. Eay <<Fg¢
18.5.7 Xb O L
¢<l ¢ FX ObOI L << ¢
¢ <] ¢ <l ¢ FX ¢ <T ¢ FX
¢<iy ¢<T ¢ FX Ob O1 L
<<¢
18.5.8
<<¢ C <l ¢FX
By
1.
2. 6 ¢ <<¢
3. By
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Write 31Bh in the CCR1 register

CNT  4a X 4B _31AX 318 X 3IC

TIM_CCR1 4B

OCIREF=0C1 |\ /|

Match detected on CCR1
Interrupt generated if enabled

¢ <
NOLybEK <<¢
NOL ybEk<¢ PFEKBNJ ONKBTLL 2T NOLybEK
1859 Yiey
Yae'y ¢ é << ¢
<<T Y Vag'y <{E <<¢
Val'y
1859.1 %ievy
vie y ¢<l ¢FX <{E <<g¢
<< il ¢ <l ¢ FX << ¢ <fFX
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y

18.5.9.2

oNT_ Yoo fo1{o2)osfosos)oeforfoofo1fo)os
CCRxs OCXREF_,—‘I

L

e

OCXIF
OCXREF
CCRx=7 J
OCXxIF
OCxREF 1
CCRx>7
OCXIF |
OCxREF ¢
CCRx=0
OCXIF |
¢ <l ¢ FX

Yae y

I ¢ EX

Timer clock = CK_CNT I | I | I | I | I |
CNT m@@@ 03

vae'y é 6

Uy

OCXREF :
CCRx=4 ovso1 | y
OCXIF cms=10
cms=11 i i
OCXREF :
CCRx=6 i « i
OCXIF CMS=01
CMS=10 f
CMS=11 Tf Tf
OCXREF 1
CCRx=7 CcMs=01 T
OCxIF CMs=10
CMS=11 f
OCXREF 1
CCRx>7 CMS=01 i
OCXIF CMs=10 !
CMS=11 f
OCXREF 0
CCRx=0
OCXIF CMs=01
f CMS=10 f
M ooms=11 : P
vae'y é ¢
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Ty Y Eay Eay
Bag¢ Bag¢
Iy
ONKETL
18.5.10 By
Eay By << <¢Cy
<< By <<l ¢y
¢y <<l
<ty By
By . OOPT Eay Eay
Eay By
By By
. ¢cLEk By ¢
Eay <~ B; s
eOSTL By ¢
. . ¢cLEk By ¢
Eay E¢ay B; s
eOSTL By ¢
. . ¢cLEk By ¢
Eay | Fg B, s
eO8§TL By ¢
. . LEk By ¢
Eay <¢Cy < y ¢ B: s
eOSTL By ¢
18.5.11 By ;, OOPT
Eay By By ; OOPT Eay By
<<¢ ey ¢y Eay NOLybEK
By ; OOPT By
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Ty Y Eay Eay
By Eay By ¢
Eay By By Eay By ¢ Eay
B; s By | OOPHB; By Eay
Eay <pOOPLT
By ; OOPT By By ¢ Eay
BOOPLTB; Eay By B;s
;s OOPT
18.5.12 BL I U6
< Ui kLI U6
BLI U6 y ¢F
ObO1&ZEI TS§NWat¢
18.6
Eay I
Eay |
Eay I
Eay Eay
0x00 TIM_CR1
0x04 TIM_CR2 2
0x0C TIM_DIER DMA
0x10 TIM_SR
0x14 TIM_EGR
0x18 TIM_CCMR1 / 1
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Ty Y Eay Eay
0x20 TIM_CCER /
0x24 TIM_CNT
0x28 TIM_PSC
0x2C TIM_ARR
0x34 TIM_CCR1 /
0x44 TIM_BDTR
0x48 TIM_DCR DMA
0x4C TIM_DMAR DMA
18.6.1 Eay <g¢
T
T
31:10 | RSV - -
Dead time CK_INT
00 tprs=tek nt
9:8 CKD R/W | Ox0
01 tors=2*tck Nt
10 tors=4*tck Nt
11
Auto-reload
7 ARPE | R/W | Ox0 0 ARR preload
1 ARR preload
00
01 1
6:5 CMS | R/W | 0x0
10 2
11 3
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Ty Y Eay Eay
0
4 DIR R/W | Ox0
3 OPM | R/W | Ox0 0 Update Event
Update Event CEN
0 update DMA
2 URS | R/W | 0x0 UG
s update
1 update DMA
update
0 update update
UG
1 UDIS | R/'W | 0x0
s update
1 update shadow UG
reset
0
0 CEN | R/'W | Ox0
CEN
18.6.2 Eay <¢
I
I
31:8 | RSV - -
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Iy Y Eay Eay
OCI1N IDLE
9 oisiN | rw | oxo 0 MOE=0 dead time OCIN=0
1 MOE=0 dead time OC1IN=1
OCI1IN CC1P||CCINP =1 OCIN=1
OC1 IDLE
0 MOE=0 dead time
8 OIS1 | R/W | 0x0 0C1=0
1 MOE=0 dead time
OC1=1 OC1 CC1P||CC1INP
OC1=1
74 RSV - -
/ DMA
3 CCDS | R/W | 0x0 0 CCx CCxDMA
CCxDMA
2:1 RSV - -
/
0 CCxE, CCxNE, OCxM preload
0 CCPC | R/W | Ox0 1 CCxE, CCxNE, OCxM preload
(Com)
18.6.3 By Eay BaFg¢
I <
[
31:17 | RSV - -
CC10F
16 CC1OF_DISABLE R/W | 0x0 0
15 RSV - -
DMA
14 TDE R/W | Ox0 0 DMA
DMA
preload
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Ty Y Eay Eay
13:10 | RSV - -
1 DMA
9 CC1DE R/W | Ox0 0 CC1 DMA
1 CC1 DMA
Update Event DMA
8 UDE R/W | Ox0 0 Update Event DMA
1 Update Event DMA
7 RSV - -
6 TIE R/W | 0x0 0
5:2 RSV - -
/ 1
1 CClIE R/W | 0x0 0 / 1
1 / 1
Update
0 UIE R/W | Ox0 0 Update
1 Update
18.6.4 Eay Ag
I
I
31:10 | RSV - -
/ 1 Overcapture
9 CC10F | R/WOC | 0x0 0
0 overcapture
1 CC1IF 1
8:7 RSV - -
6 TIF R/WOC | 0x0 0
5:2 RSV - -
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Ty Y Eay Eay
/ 1
CC1 CC1IF
1 CC1lIF | R/WOC | Ox0 0
CC1
0 TIM_CCR1
Update 0
UIF shadow
0 UIF | RIWOC | 0x0 . 0 UDIS0
-URS=0 UDIS=0 UG
-URS=0 UDIS=0
18.6.5 Eay FYg¢
I
I
31:7 | RSV - -
6 TG w 0x0
5:2 RSV - -
/ 1
CC1 CC1IF
1 CCi1G w 0x0 PMA
CC1 TIM_CCR1
CC1IF
DMA
Update Update
0 UG w 0x0
uG shadow
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Ty Y Eay
18.6.6 Eay <<yg¢
I
31:8 | RSV - -
1
7 OCI1CE | R/W | Ox0 0 OCI1REF ETRF
1 ETRF OC1REF
1 OC1REF
000 CCR1 CNT
001 CCR1=CNT OC1REF
010 CCR1=CNT OC1REF
011 CCR1=CNT OCI1REF
64 OCIM R 100 OCI1REF ina.ctive
101 OCIREF active
110 PWM 1 OC1REF CNT<CCR1
OCI1REF
CNT>=CCR1
111 PWM 2 OC1REF CNT<CCR1
OC1REF
CNT>=CCR1
1
0 CCR1 preload CCR1
3 OC1PE | R/W | Ox0 1 CCR1 preload CCR1
preload update event
preload shadow
1
0 trigger
2 OC1FE | R/W | Ox0 trigger OCI1REF

PWM1 PWM2
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iy v

RSV

CC1s

R/W | OxO

0 CcCi
1 CcC1

CC1Ss

IC1 TI1

CC1E=0

31:8

RSV

74

IC1F

R/W

0x0

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

DTS

fsampuinag=fex_int, N=2
fsampuing=fek_int, N=4
fsampuine=fexk_int, N=8
fsavpLing=fprs/2, N=6
fsampLine=fors/2, N=8
fsavpune=fors/4, N=6
fsampuing=fors/4, N=8
fsavpLine=fo1s/8, N=6
fsampLing=fors/8, N=8
fsampLine=fors/16, N=5
fsampuna=fors/16, N=6
fsavpLine=fors/16, N=8
fsampuna=fors/32, N=5
fsampLine=fo1s/32, N=6
fsampuna=fors/32, N=8

TI1

3:2

IC1PSC

R/W

0x0

00
01
10
11

IC1PSC

1

CC1E=0

RSV
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18.6.7 E a y <<F¢
I
I
31:4 RSV - -
/ 1
CC1
3 CCINP R/W 0x0 o S
1 OCIN OCI1REF
CC1 CC1P
IC1/1C2
/ 1
2 CCINE R/W 0x0 0 OCIN
OCI1IN
/ 1
CC1
0 OCl1 OCI1REF
1 CC1P R/W 0x0 1 OCl OCIREF
CC1
0 IC1
1 IC1
/ 1
CC1
0 OCl1l active
0 CC1E R/W 0x0 1 OC1 active
CC1
0
1
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18.6.9 Eay WA<
I
31:16 RSV - -
CK_CNT
fCK_CNT=fCK_PSC/(PSC[15:0]+1)
15:0 PSC R/W 0x0
preload update
shadow
18.6.10 Eay )
I
31:16 RSV - -
15:0 ARR R/W 0x0 NOL ybEK ONKETL
Pi EK B NJ
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I
I
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/
1
preload shadow
15:0 CCR1 | RW 0x0 ocC1
1
CCR1
CCR1
18.6.12 Eay BE ¢
I
I
31:16 | RSV | - -
CCxE CCxNE MOE
AOE=1
15 MOE | R/W | Ox0
MOE
0 OC OCN 10 osslI
1 OC OCN CCxE CCxNE
14 AOE | R/W | Ox0 0 MOE
MOE update
13 BKP R/W | 0x0 0
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12

BKE

R/W

0x0

11

OSSR

R/W

0x0

(MOE=1) (CCx(N)E=0 )
MOE=1

0 OC OCN GPIO OCxN
10

1 OC OCN GPIO
CR2 0lIS)

*( cfg_timx_break_ossiO_disout=1/TIMCFGR[0]/[1]=0

oc4 )

10

(O

R/W

0x0

IDLE  (MOE=0) (CCx(N)E=0 )
MOE=0
0 OC OCN GPIO

cfg_timx_break_ossiO_disout=0/TIMCFGR[0]/[1][12]=1

OCxN 10
1 OC OCN
CR2 0IS)
*(MOE=0 OCx(N)= |CCx(N)P &&OISx(N)
OC4=0IS4)

9:8

LOCK

R/W

0x0

00

01 1 DTG, OISx,0ISxN, BKE, BKP, AOE

10 2 1 CCxP, CCxNP, OSSR,
(O]

11 3 2 OCxM, OcxPE

LOCK 00
TIM

7:0

DTG

R/W

0x0

DTG[7:5]=0xx DT=DTGJ[7:0] * tors
DTG[7:5]=10x DT=(64+DTGI[5:0]) * 2 * tors
DTG[7:5]=110 DT=(32+DTG[4:0]) * 8 * tors
DTG[7:5]=111 DT=(32+DTG[4:0]) * 16 * tprs
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12:8 DBL R/W 0x0 00001 =2
00010 =3
10001 =18
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DMA
00000 TIM_CR1
00001 TIM_CR2
00010 TIM_SMCR
4:0 DBA R/W 0x0
DBA+DBL TIM
burst TIM
burst
18.6.14 By Eay By ¢
I
I
DMA burst
DMA burst DMA
31.0 DMAR R/W 0x0 TIM_DMAR
TIM_DCR TIM
DBL DMA
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4 Eay WWA<

S Eay éé

6 Eay <<yl

7. Eay <<yg¢l Yie'y

8. Eay <<Fg

9. Eay <<Fg |
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2. Eay <¢

3. Eay <g¢ OT@BL yb Ek

4, Eay wWA<

5. Eay ¢l

6. Eay <<yg¢l <<I

7. Eay <<Fg

8. Eay <<yg¢l

9. Eay <<yg¢l

10. Eay <<Fg

11. Eay FYg¢ Eay FYg¢ PF Ek b NJ
12. Eay <g¢

13. Eay BaFyg¢ |
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2. Eay B<g By
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CK_CNT ___|_|_|_|_|_|_|_|_|__| (1 1 ]
ontT  E7  esfEofeAEsfeqt oo X o1 X 02 )} o3 X o4X

Update event
(UEV)

Prescaler register 0 /X ‘ 1

Write a new value in TIM_@

Prescaler buffer 0 X 1

prescaler courter 0 0808080808
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CEN |

CK_CNT |||||||||_| —l |_|
CNT  E7 @@@@ 00 oo ) o
Update event |——|
(UEV) |
Prescaler register 0 /X 3

i

Write a new value in TIM_PSC

Prescaler buffer 0 X 3

S— I 0006000008

19.3.2
<{E ¢¢
i<é i<é
(I ONKETL LII<ZTE
iy laXi NKETL aZTLOOONT XiyEB&
I BaA ONKETL LLLZT NOLK B E

ONKETL LLLZT I aX
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Eay

CK_PSCJ_L—|_||||||||| |||||||||||_||_||_||_||_|

CEN |

o o ) eEEEERREEERDEE

Counter overflow

Update event
(UEV)

Update interrupt
flag (UIF)

CK_PSCJ_L_|_|_|_||||||| ||||||||||||||||||||

CEN

CK_CNT | T T
CNT EAXEBXECXOOX01X02X03XO4X:

Counter overflow

Update event
(UEV)

Update interrupt
flag (UIF)
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CEN
ont &7 esesfeafemeqiooforfozfosfosfosfoeforfoe)eo)
Counter overflow ]
Update event ]
(UEV)
Update interrupt
flag (UIF)
Auto - reload register FA X\ EC
N .
Write a new value in TIM_ARR
Auto - reload shadow
register FA X EC
¢ F Eay )
ecese JUUHUTUTTULUUUULUL
CEN ___|
S O 600 @0 000000000
Counter overflow [ ]
Update event [ ]
(UEV)
Update interrupt
flag (UIF)
Auto - reload register FA /X EC
~
Write a new value in TIM_ARR
Auto- relogd shadow FA X EC
register !
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NOLuybEK
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U EawAc< NOLuybEK
YA < NOLybEK
NOLybEK

U AFEKBNJ OL68PTLO
U %OLYbBEK OLS6SPTLO
NOLyBEk NOLuybBEK
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U NOL yb Ek
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APBCLK||—|_|||||||—|_||||||||||||||||||||
CEN=CNT EN_| -
UG
CK_CNT=CK_PSC |||||||—|_||||||||||||||||||||
ont _E7_ fesfegfeateriEciookorfozfoafos o oskor fos oo
UIF
19.35 BL | 06
< Yl kLI U6
BLI U6 y ¢F
ObOI4ZEI TSNIlkat
19.4
Eay I : <
Eay
0x00 TIM_CR1 1
0x04 TIM_CR2 2
0x0C TIM_DIER DMA
0x10 TIM_SR
0x14 TIM_EGR
0x24 TIM_CNT
0x28 TIM_PSC
0x2C TIM_ARR
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Ty Y Eay
19.4.1 Eay <¢
I
I
31:8 RSV - -
Auto - reload
7 APRE | R/W 0x0 0 ARR preload
1 ARR preload
6:4 RSV - -
3 OPM R/W 0x0 0 Update Event
1 Update Event CEN
0 update DMA
2 URS R/W 0x0 s UG
update
1 update DMA
update
0 update update
1 UDIS R/W 0x0 s UG
1 update shadow UG
reset
0
0 CEN R/W 0x0
CEN
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19.4.2 Eay <g¢
I
I
31:7 RSV - -
TRGO

000 EGR UG TRGO
001 TRGO
CEN
010 TRGO

6:4 yYA I Rw 0x0 011
CC1lF 1 TRGO
100 OCI1REF TRGO
101 OC2REF TRGO
110 OC3REF TRGO
111 OC4REF TRGO

3.0 RSV - -

19.43 By Eay BaFg¢

I
[

31:9 RSV - -
Update Event DMA

8 UDE R/W 0x0 0 Update Event DMA
1 Update Event DMA

7:1 RSV - -
Update

0 UIE R/W 0x0 0 Update
1 Update
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19.4.4 Eay Ag¢
I
I
31:1 | RSV - -
Update 0
UIF shadow
=0 UDIS=0
0 UIF R/WOC | 0x0
URS=0 UDIS=0 UG

B

URS=0 UDIS=0

~

19.4.5 Eay FYg¢
I
I
311 RSV - -
Update
Update
0 UG w 0x0
UG
shadow
19.4.6 Eay <{E
I
I
31:16 | RSV - -
15:0 CNT R/W 0x0
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Ty Y Eay
19.4.7 Eay WA<
I
I
31:16 RSV - -
CK_CNT
fCK_CNT=fCK_PSC/(PSC[15:0]+1)
15:0 PSC R/W 0x0
preload update
shadow
19.4.8 Eay il
I <
I
31:16 RSV - -
15:0 ARR R/W 0x0 preload update
shadow

19.5

19.5.1

1. ¢<y Eayl

2. Eay éé
3. Eay %WA<
4. Eay FYg¢ I NKETL PP Ek B NJ

5. Eay Ag I NKETL

6. TIM_CR1[0] 1
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ATEZKIT s wEay
s WWEay PTEZKI T sW“EayPTEZKkIT
20.2
U sA<sg<s 1iEs <sq "oY%; Y<s q
U sEayl af
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Yae y

20.3

LPTIM
LPTIMx_TRIG

| 16-bit target register |

I

RCL —»{ 0] LSCLK > LPTIMx_OUT
XTL ! _|—> 16-bit counter X
CLK1HZ > 01 —
PCLKO » 10 Clk divider R .
LPTIMx_IN —— jt
16-bit comparison
register
20.4
s WEay
s WEay Va< Ya  Ya; |@ZNOT |s Vit
s uEay Ya<  Ya, aZNOT |s Y
s WEay Va< Ya o Ya; [COTNOT s Vi Yvie'y
s WWEay Yva< Y4B aZNOT |s Vi
s WEay 783 aZNOT |s Vi
s WWEay Ya; Y4B COTNOT s Vi viey
ATEZkiybBkLsYEay Vo<  Yu< s WWEay
Y4B
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20.5

20.5.1

LPTIM

2052 EO866L O

Trigger Trigger

1

20.5.3

2054 ESZLDBOT

Trigger Trigger

Trigger Trigger

20.5.5

LPTIM
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'y Y sWEay s WEay
0
LPTEN
20.5.6
LPTIM trigger Timeout
MCU
trigger trigger
2
20.5.7 AR
PWM LPTIM  0x0000
PWM
20.6
s uEay I ;
s WuEay I ;
s aEay
0x00 LPTIM_CFG
0x04 LPTIM_CNT
0x08 LPTIM_CMP
0x0C LPTIM_TARGET
0x10 LPTIM_IE
0x14 LPTIM_IF
0x18 LPTIM_CTRL
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¢tcaxX ¢ e < |

<¢tyYaX|¢, €& < |

20.6.7 s VuEay <Eg¢s

s uEay
s WEF{ ¢ e |

20.7

20.7.1 s VuE ay

1. OxABCD PMU_CPR PMU
2. PMU_FCCR[3:2] LPTIMO/1

3. PMU_FRCR[3:2] LPTIMO/1
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4. 0x459E PMU_CPR

20.7.2 s WEay

1. s 4aEay

2. sWEay <XY

3. sWEay <XY sWEay <XY sWEay
sEay <XYs%Eay sEay <XY sW%Eay

4. sWEay E ¢YFE

5. s“Eay aF sw%%Eay

6. s“Eay <E¢s sWEay

20.7.3 s uE &y

1. LPTIM

2. sWEay ¢1 E swWwEay ¢1E

3. sWEay <XY

4. sWEay <XY sWEay <XY sWWEay
sEay <XYsW%Eay s%Eay <XY s%%Eay

Yae'y vae'y

5. sWEay <y

6. sWEay E ¢YFE

7. sWEay aF sWEay

8. sWEay <E¢s sWEay
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5. s“Eay E ¢YFE
6. sWEay aF s%Eay
7. sEay <Eg¢s sWwEay

2075 sviEay ESZLBOT
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2. s%Eay E¢aYYFg¢ s“Eay E¢aYYF¢
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4. s Eay <XY sWEay <XY s¥WEay
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5. s%Eay E ¢YFE
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21 aeBE

21.1

21.2

. & BE

21.3

aeBE I :
aéBE

0x00 IWDT_LOAD
0x04 IWDT_CNT
0x08 IWDT_CTRL
0x0C IWDT_CLR
0x10 IWDT_INTRAW
Ox14 IWDT_MINTS
0x18 IWDT_STALL
Ox1C IWDT_LOCK
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<{E ¢ l X X
32768 Hz 0.5
]
I <
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¢ AEF({ ¢ e I 0
1
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. . 0
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1
Rst_mode 0
1. IWDT_LOAD
IWDT_LOAD
IWDT_LOAD IWDT_LOAD
2. IWDT_LOAD
IWDT_LOAD
21.3.4 &@BE <s ¢
I <
|
@& BE
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I
¢ Ag
@& BE
a{ EyA |¢ I & BE
@& BE
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¢ Ag

21.3.8 @& BE st<q
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i
IWDT LOCK
LOCK WDT
. 0x1ACCE551
st<qg |¢ € I
IWDT LOCK
Ox1ACCE551  LOCK 1
0
21.4
21.4.1 aeéBE
1. T < B/4y | < 1/4(', 1/4y |
2. wyl X<<¢ aéeBE
3. wuyl X¢<¢ aéeBE
4. I Byl <Y Yay 1
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1. | <<F aéBE st<q aeBE
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¢ <BNTi O®6F T 353



Ty Y @eBE

(D
D/
o
TP

22

22.1
< Yl < Yl < Yl
< Yl
@eBE wW<sq
22.2
Ya<s q Ya; Ya< s q
a<s @
22.3
eeBE @eBE <E¢s | @ eBE
@eBE @eBE @eBE <E¢ sl <
@& BE &eBE @eBE
¢ eBE Yi<'s q

Ya< s q

c <BbNV OBGBF T 354



Ty v ¢eBE
Teere Q< sq <XY {
¢eBE
PCLKO freLk Ncre twwot ms
0.097523
4 0.390095
16 1.560381
64 6.241524
128 12.483047
256 24.966095
512 49.93219
42MHz
1024 99.864381
2048 199.728762
4096 399.457524
8192 798.915048
16384 1597.830096
32768 3195.660192
65536 6391.320384
e eBE
|
|
|
|
|
|
|
|
|
|
|
|
|
RESET |
|
INT T
e eBE
<BbNV OBGBF T 355



Ty Y @eBE
eeBE < Y,
eeBE I < < Y4l
e eBE I <
22.4
@ eBE I ;
eeBE
0x00 WWDT_CTRL
0x04 WWDT_CFG
0x08 WWDT_CNT
0x0C WWDT_IE
0x10 WWDT_IF
0x14 DIV_CNT PCLK
22.4.1 eeBE <Eg¢s
I
i
31:8 | RSV - -
CPU Ox5A WWDT
WWDT CPU OxAC
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311 RSV - -
WWDT
0 WWDT _IE RIW 0x0 0
1
22.4.5 eeBE aX
T
T
311 RSV - S
WWDT 75%
0 WWDT_IF R/W1C 0x0 0
1
2246 Yi<sq Bac¢ <{ E
I
I
31:12 | RSV - -
PCLK 4096
11.0 |DIV.CNT [R 0x0
PCLK Wwdt_cnt
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Ty Y @eBE

22.5
22.5.1
1. I <Y o<y Vg Yay 1
2. &<y Ya; <qF{¢ €eBE
3. i<y Va: ¢ AE¢ €@BE
4, T XXXXXEXY ¢ <y Y%e Yay 1
5. @eBE <XY ¢eBE
6. ¢eBE ¢eBE aF ¢eBE
7. | eeBE <Eg¢s @ e BE
8. eeBE
A.
B. ¢eBE
C. eeBE
D.
9. eeBE <{E @eBE <XY
Ewu<sq i< s q Ba¢ <{E I <
10. @eBE axX

2252 eéeéBE

OxAC WWDT_CTRL
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23

23.1

ETTLOT |1 EI GON OZST
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23.3

9% 9%
Y4b NL (VI N_BA[ OTbH Z |
SLPLA1 vb N1 O
FIT TL: ANB T i
[ |
_— 1 <s
| — R <
— ¢ A
|
|
» ¢ E< |e . q¢F
A
A\ 4
EEZNI": > Ya; < >
DMF——BLTLI
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23.4
2341 ¢ E<
23.4.1.1
RTC
<F{ EaAF«<
. AF<¢{B
. ya{l EF
NeT g
eFFq
B 1
. ye{E"
. TF ¢ EZk <F{EI ¢l
YEAR CENTURY 2000 21 2100 22
BCD Binary Coded Decimal
23.4.1.2 <F{ EaAF<
00 99 326 329
1 1 HCLK
23.4.1.3 AF<¢{B yva{l EF EZk "¢l ¢
SECOND 59 00

c <BNYT O®GF T 362



Ty Y ¢ E<
MINUTE 59 00
HOUR H20 PA 1 HOUR19 5
12 [H20_PA HOUR19] [1,11] 11 [0,12] 12
24 [H20_PA HOUR19] [1,3] 23 [0,0]
RTC_TIME HOUR12 24 12 24
0 12
1 24
HOUR HOUR19 H20_PA HOUR19 BCD
12 H20_PA 24
H20_PA 20+
HOUR
24 12
H20_ PA HOUR19 H20 PA HOUR19
0 a.m. 0 0 0 12
1am. 0 1 0 1
2 a.m. 0 2 0 2
3am. 0 3 0 3
4 a.m. 0 4 0 4
5a.m. 0 5 0 5
6 a.m. 0 6 0 6
7 a.m. 0 7 0 7
8am. 0 8 0 8
9 a.m. 0 9 0 9
10 a.m. 0 10 0 10
11 a.m. 0 11 0 11
0 p.m. 0 12 1 12
1p.m. 0 13 1 1
2 p.m. 0 14 1 2
3 p.m. 0 15 1 3
4 p.m. 0 16 1 4
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Ty Y ¢ E<
24 12
H20_PA HOUR19 H20_PA HOUR19
5p.m. 0 17 1 5
6 p.m. 0 18 1 6
7 p.m. 0 19 1 7
8 p.m. 1 0 1 8
9 p.m. 1 1 1 9
10 p.m. 1 2 1 10
11 p.m. 1 3 1 11
23414
eFFq
0O 6 0
WEEK
B 1 y¢{En" TF <F{ET ¢1
., DAY
a 01 31
i 01 30
0 01 29
i 01 28
01
. MONTH 01 12 01
YEAR 00 99 00
CENTURY
U 0 TF ¢
a 1 TF ¢
1] 2000 2399
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23.4.1.5

1. 1 RTC_WRSTA

3. 1 RTC_WRSTP

23.4.1.6
RTC /
/ /
/
1. 1 RTC_RDSTA
2.
3. 1 RTC_RDSTP
23.4.1.7
BBU 1 2
ALM1_ ALM1_TIME ALM1_DATE
ALM1_EN
sy F{ ALM1_EN 0 1
1 0

ALM1_DATE ALM1_TIME
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y

07:08

06:07:08
06:07:08

4

3

4

06:07:08

gister

ALM1_EN re

SO NI TV

0

0 (02

0

23S NI TV

1
1

1

NIN NI TNV

1
1

1

dNOH NI TV

1

1

MIIM NI TINTY

0
0
1

AVd NI TNV

1
1

NOW N3 TW1V

1

dVvaA NI TNV

1

ALM1 date/time registers

D3SILNID TV

aNO23S TATY

JINNIN TNV

dNOH TNV

MIIAM TNV

AVA TNTY

HLNOW TV

dV3IA TINTY

2 3 4 5 6 [ 89 0o O O OO OO P
2 3 4 5 6 7 8 9 0 0O 0O 0O P

2 3 4 5 B [ B P

2 3 4 5 6 (7 8 9 0 [0

2 3 4 B 6 [ 89 0 0 PO

1/128

RTC INT_RAW RTC INT_STA

APB
366

CPU

<BNi OB 6 F

RTC.INT_EN RTC.INT_CLR



23.4.1.8
32.768 kHz NNZ
32768 -128
+127
nt=32768 + x calibration on
nt=32768

e I S O O N
VLD_ON J \_I

casel: positive PPM

nt=32768 calibration on
nt=32768 - X

e I I B N O I A
VLD_ON J ‘_‘

case2: negative PPM

RTC_TRIM 8 TRIM_VALUE[7:0] TRIM[7:0]

TRIM[7]
TRIM[7] TRIM[6:0]

TRIM_MODE

0x0 60 SECOND =00

ox1 30 SECOND =00 30

ox2 15 SECOND =00, 15,30 45

0x3 6 SECOND = 00, 06, 12, 18, 24, 30, 36, 42, 48 54
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Iy ¥ ¢ E<
TRIM_MODE = 0x0
TRIM_MODE = 0x0
TRIM[7:0] 60 [ppm]
10000000 -128 32768*59 + 32640*1 -65.1
11000000 -64 32768*59 + 32704*1 -32.2
11111111 -1 32768*59 + 32767*1 -05
00000000 0 32768*60 0.0
00000001 1 32768*59 + 32769*1 0.5
00111111 63 32768*59 + 32831*1 32
01111111 127 32768*59 + 32895*1 64.6
TRIM_MODE = 0x1
TRIM_MODE = 0x1
TRIM[7:0] 30 [ppm]
10000000 -128 32768*29 + 32640*1 -130.2
11000000 -64 32768*29 + 32704*1 -65.1
11111111 -1 32768*29 + 32767*1 -1
00000000 0 32768*30 0.0
00000001 1 32768*29 + 32769*1 1
00111111 63 32768*29 + 32831*1 64.6
01111111 127 32768*29 + 32895*1 129.2
TRIM_MODE = 0x2
TRIM_MODE = 0x2
TRIM[7:0] 15 [ppm]
10000000 -128 32768*14 + 32640*1 -244.2
11000000 -64 32768*14+ 32704*1 -122
11111111 -1 32768*14 + 32767*1 -19
00000000 0 32768*15 0.0
00000001 1 32768*14 + 32769*1 1.9
00111111 63 32768*14 + 32831*1 120.2
01111111 127 32768*14 + 32895*1 242.2
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TRIM_MODE = 0x3

TRIM_MODE = 0x3

TRIM[7:0] 6 [ppm]
10000000 -128 32768*5 + 32640*1 -651
11000000 -64 32768*5 + 32704*1 -3255
11111111 -1 32768*5 + 32767*1 -5.1
00000000 0 327686 0.0
00000001 1 32768*5 + 32769*1 5.1
00111111 63 32768*5 + 32831*1 320.4
01111111 127 32768*5 + 32895*1 646

ppm TRIM TRIM_MODE ppm
TRIM_MODE
VLD ON. O 1 VLD ON_O VLD _MODE 6, 15,
30 60
23.4.2
6

ARM
. 63
. CPU
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Iy ¥ ¢ E<
23.4.3
32 1 20
ARM CPU APB
23.5
¢E< I ;
¢E<
0x00 RTC_TIME RTC
0x04 RTC_DATE RTC
0x08 RTC_ACCESS RTC
0x10 RTC_TRIM RTC
Ox14 RTC_TEST RTC
0x20 RTC ALM1TIME 1
0x24 RTC ALM1DATE 1
0x28 RTC ALM1EN 1
0x2C RTC ALM2SETTING 2
0x30 RTC TAMPCTRL
0x34 RTC TAMPCNT
0x38 RTC TAMP3TIME
0x3C RTC TAMP3DATE
0x40 RTC TAMP2TIME
Ox44 RTC TAMP2DATE
0x48 RTC TAMP1TIME
0x4C RTC TAMP1DATE
0X50 RTC INTEN RTC
0x54 RTC INTRAW RTC
0X58 RTC INTSTA RTC
OX5C RTC INTCLR RTC
0X60 RTC BKREGO
20 80
0x64 RTC BKREG1
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Iy ¥ ¢ E<
OXAC RTC BKREG19
¢ Ex< ar a ¢ E<
2351 ¢ E< ¢.E< EayF
|
|
31 HOUR12_24 | RIW 0x0 0 12
1 24
30 RSV - -
12 H20_PA
0
29 H20_PA R/W 0x0
24 H20_PA 20+
23.4.1.3
HOUR19 BCD
HOUR12_24
12 [H20_PA, HOUR19] [1,
28:24 | HOUR19 RIW 0x0 O] t [0, 0x12] 12
DAY
24 [H20_PA, HOUR19] [1,
3] 23 [0,0] © DAY
23 RSV - -
BCD
22:16 | MINUTE R/W 0x0 0x00  Ox59 0x59 0x00
HOUR
15 RSV - -
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Ty Y ¢ E<
BCD
14:8 | SECOND R/W 0x0 0x00  0x59 0x59 0x00
MINUTE
BCD 0x00  0x99
7:0 CENTISEC |R 0x0
0x99 0x00 SECOND
1. ¢ E< <<FAA
2. ¢ E< EayF nele¢eya{l ERF<¢{B
2352 ¢ E< i E< B EF
I
I
0 YEAR
31 CENTURY| R/W | Ox1
0 2100 2300 22 24
1 2000 21
30 RSV - -
BCD
0x00  0x99 YEAR 0x99
29:22 | YEAR R/W | Ox0 0x00 CENTURY 0 CENTURY =
0 00
CENTURY =1
21 RSV - -
BCD oxl 0x12
20:16 | MONTH | R/W | Ox1
0x12 ox1 YEAR
15:14 | RSV - -
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BCD
Oox1 0x31  1,3,5,7,8,10,12
13:8 | DAY R/W | Ox1 Ok 0x30 46,9, 11
Ox1  0x29 2
Ox1 0x28 2
DAY Ox1  MONTH
73 | RSV - -
0 6 0 1
2.0 | WEEK R/W | Ox6
WEEK
1 ¢ E< <<FAA
2 ¢.E< B EF
2353 ¢ E< ¢ E< <<FAA
|
|
31:4 | RSV . 0x0
1 CPU RTC_TIME
3 RTC_WRSTP | W 0x0 RTC_DATE
1 CENTISEC
1 CPU RTC_TIME
2 RTC_WRSTA | W 0x0 RTC_DATE
1 RTC_ WRSTP 1
CENTISEC
1 CPU RTC_TIME
1 RTC_RDSTP | W 0x0 RTC_DATE
1  RTC_TIME RTC_DATE
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'y Y ¢ E<
1 CPU RTC_TIME
RTC_DATE
0 RTC_RDSTA | W 0x0
- 1 RTC_TIME RTC_DATE
2354 ¢ E< cE< E¢ay
T
T
31:14 | RSV - -
13 VLD_EN RW | 0x0 0
1 VLD_ON_O 1
VLD_ON_O
0 VLD_ON_O 60
12:11 | VLD_MODE |RMW | 0x0 1 VLD ON_O 30
2 VLD_ON_O 15
3 VLD ON_O 6
10 TRIM_EN RW | 0x0 0
1
0 60
9:8 | TRIM_MODE | RW | Ox0 1 30
2 15
3 6
7:0 | TRIM_VALUE|RW | Ox0
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eFFq

<BNT O®6F T

Ty Y ¢ E<
2355 ¢ E< . E< EFAE
¢ E<
I
I
31 RTC_TEST_EN | R/W 0x0 0
30:5 RSV - -
MONTH
4 MON_CNT_UP | W 0x0 0
1 MONTH SECOND
DAY
3 DAY_CNT_UP | W 0x0 0
1 DAY SECOND
HOUR
2 HR_CNT_UP W 0x0 0
1 HOUR SECOND
MINUTE
1 MIN_CNT_UP W 0x0 0
1 MINUTE SECOND
SECOND
0 SEC_CNT_UP | W 0x0 0
1 SECOND
1. ¢E< EFAE F{ ¢E< EFAE F{
2. AF<¢{B
AF<¢{B
3.
4. B 1 eFFq ye¢{Enr B 1

375



Iy ¥ ¢ E<
23.5.6 (E< sy EayF
I
I
1

31 ALM1_HOUR12_24 | R/IW 0x0 0 12

1 24
30 RSV - -
29 ALM1_H20_PA R/IW 0x0 1
28:24 | ALM1_HOUR19 R/W 0x0 ALM1_HOUR12 24
23 RSV - -
22:16 | ALM1_MINUTE R/W 0x0 1
15 RSV - -
14:8 | ALM1_SECOND R/W 0x0 1
7:0 ALM1_CENTISEC | R/W 0x0 1
23.5.7 (E< sy B EF

I
I

31:30 RSV - -
29:22 ALM1_YEAR R/W 0x0
21 RSV - -
20:16 ALM1_MONTH RIW 0x0
15:14 RSV - -
13:8 ALM1_DAY R/W 0x0
7:3 RSV - -
2:0 ALM1_WEEK R/W 0x0
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~

23.5.8 ¢E< sy F{
i
i
1
31 ALM1 EN R/W 0ox0 0 1
1
30:8 RSV - -
1
7 ALM1_EN_YEAR R/W 0x0 0
1
6 ALM1_EN_MON R/W 0x0 0
1
5 ALM1_EN_DAY R/W 0x0 0
1
4 ALM1 _EN_WEEK R/W 0x0 0
1
3 ALM1_EN_HOUR | RW 0x0 0
1
2 ALM1 _EN_MIN R/W 0x0 0
1
1 ALM1_EN_SEC RIW 0x0 0
1
0 ALM1_EN_CS R/W 0x0 0
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Ty Y ¢ E<
23.5.9 ¢E< sy AFEEa{yY
I <
T
2
31 ALM2_EN R/W 0x0 0
30:4 RSV - -
2
0
11
2 1/2
3 1/4
4 1/8
3.0 ALM2_SETTING R/W 0x0
- 5 1/16
6 1/32
7 1/64
8 1/128
9 1
1
23.5.10 CE<E€ yWU<Eg¢s
i
i
31.7 | RSV - -
6 TAMP_CNT_CLR| W 0x0
1 TAMP_CNT
TAMPER_IN
0
54 TAMP_DBNC R/W 0x3 1 2
2 4
3 6
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Ty Y ¢ E<
TAMPER_IN
0
1
3:1 TAMP_EDGE R/W 0x0 2
3 TAMP_DBNC
4 TAMP_DBNC
TAMPER_IN
0 TAMP_EN R/W 0ox0 0
1
23.5.11 CE<€ ywu<{E
31:6 | RSV - -
0x00
5:0 TAMP CNT | R 0Ox0
- 0x01~0x3E
Ox3F 63
23.5.12 ¢CE<€ yw EayF
i
31:30 RSV - -
29 TAMP3_H20 PA R 0x0 3
28:24 TAMP3_HOUR19 R 0ox0 HOUR12 24
23 RSV - -
22:16 TAMP3_MINUTE R 0x0 3
15 RSV - -
14:8 TAMP3_SECOND | R 0x0 3
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7:0 RSV - -
23.5.13 cE<€ y¥% B EF
1 <
i
31:30 RSV - -
29:22 TAMP3_YEAR R 0x0 3
21 RSV - -
20:16 TAMP3_MONTH R 0x0 3
15:14 RSV - -
13:8 TAMP3_DAY R 0x0 3
7:0 RSV - -
23.5.14 ¢CE<€ yw EayF
i
r
31:30 RSV - -
29 TAMP2_H20 PA R 0x0
28:24 TAMP2_HOUR19 R 0x0 HOUR12 24
23 RSV - -
22:16 TAMP2_MINUTE R 0x0
15 RSV - -
14:8 TAMP2_SECOND R 0x0
7:0 RSV - -
23.5.15 ¢cE<€ y¥% B EF
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Ty Y ¢ E<

31:30 RSV - -

29:22 TAMP2_YEAR R 0x0

21 RSV - -

20:16 TAMP2_MONTH R 0x0

15:14 RSV - -

13:8 TAMP2_DAY R 0x0

7:0 RSV - -

23.5.16 ¢CE<€ yw EayF
|

|

31:30 RSV - -

29 TAMP1_H20_ PA R 0x0

28:24 TAMP1 HOUR19 R 0x0 HOUR12 24

23 RSV - -

22:16 TAMP1 MINUTE R 0x0

15 RSV - -

14:8 TAMP1 _SECOND R 0x0

7:0 RSV - -

23.5.17 ¢CE<€ ywu B EF
I <

31:30 RSV - -

29:22 TAMP1 YEAR R 0x0

21 RSV - -

20:16 TAMP1 MONTH R 0x0

15:14 RSV - -

13:8 TAMP1 DAY R 0x0

7:0 RSV - -
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23518 ¢ E< ¢ E<a{ EF{
i
i
313 RSV - -
2 TAMP_INT_EN R/W 0x0 0
2
1 ALM2_INT_EN R/W 0x0 0
1
0 ALM1_INT_EN R/W 0x0 0 1
1
23.5.19 ¢ E< ¢cE<a{ E¢ &
i
i
313 RSV - -
2 TAMP_INT_RAW R 0x0 0
2
1 ALM2_INT_RAW R 0x0 0 2
2
1
0 ALM1_INT_RAW R 0x0 0 1
1
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23520 ¢ E< ¢ E<a{ EAE
i
i

313 RSV -
2 TAMP_INT_STA 0x0 0

2
1 ALM2_INT_STA 0x0 0

2

1

0 ALM1_INT_STA 0x0 0 1
1
23521 ¢ E< ¢ E<a{ E<s¢
I <
i

313 RSV -
2 TAMP_INT_CLR 0x0 0

2
1 ALM2_INT_CLR 0x0 0

2

1

0 ALM1_INT_CLR 0x0 0
1
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Ty Y ¢ E<
23.5.22 CE< qg¢FY Z
I Iz Z

;
31:0 BKREG_n R/W 0x0 z z
23.6
23.6.1 i E<
1. T <Bayl <¥Yg¢ Yoy 1
2. vyl X<<g¢ ¢ Ec<
3. Yay I X¢ <¢ ¢ E<
4. wyl A Ag ¢; E ¢; E
5. | Byl <Y Yay 1
23.6.2 ¢ E<
1 ¢ E<
2 ¢ E< I ¢E< <<FAA ¢ E<
3 ¢EB E ¢(E< EayF
4 ¢ E< I ¢E< <<FAA ¢ E<
5. I ¢E< <<FAA
6. I ¢E< <<FAA
7 ¢EB E (E< EayF
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¢ E<
¢ E<
¢ Ex< I ¢E< <<FAA ¢ E<
(,E<B E¢E< anF
¢E< I ¢E< <<FAA ¢E<
¢ E< sy BExF sy EayF
¢cE< a{ EF{
¢cE< sy F{ ¢cE< sy F{
¢ E<
¢ E<
¢ E< I ¢E< <<FAA ¢ E<
(EB E (E< EayF
¢ Ex< I ¢Ex< <<FAA ¢ E<

¢ E<
T <Bayl <Yg Yoy 1
wyl A Ag ¢; E ¢c; E
I By | <Y Yoy 1

¢E< 1 q¢FYZ

E ¢ BB
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Ty Y ¢ E<
23.6.6 (‘,E<

1. Y Yaa ¢ <

2. T <Bayl <Yg Yay 1

3. vyl WBeéqg<¢ ¢E< E yWFg

4. I Byl <Y Yay 1

5 ¢ E<

6 ¢ E< I ¢E< <<FAA ¢ E<
7 ¢(EB E (E< EayF

8 ¢ E< I ¢E< <<FAA ¢ E<
9 ¢E< E yWw<Eg¢s E ywuF¢ af

100 ¢E< E yWw<Eg¢s

11. ¢ E< a{ EF{

m

12. (E< ¥Wi<Eg¢s

23.6.7 ¢ E<

23.6.8 ¢ E<

1 ¢ E<

2 ¢ E< I ¢E< <<FAA ¢ E<
3 ¢(EB E (E< EayF

4 ¢ E< I ¢E< <<FAA ¢ E<
5 ¢E< E¢ay¢E< Eg¢ay ¢ E<
6. Va<
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mp
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iy Y < {XB < {XB

24 < B < {XB

24.1
< {<BhZTObyfyLONDOUGE < {XB
< { ;
24.2
. aA¢
, < { < { XB
5 By
¢ XaXe Ei XaX¢
XaX¢
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Ty Y < {XB < { XB
24.3
< {

< { PA3 PA12 PB7 PB9 PB13 PC6 PC8 PC10 PC12|¢OTNU

PA2 PA4 PA5 PAl1l1 PB6 PB8 PB12 PC7 .
< { ZNOT

PC9 PC1l1 PD2
24 .4
24.4.1

XaX¢

Ei ;1 Xzi;1Xz

offset [31[30 202827 2625 [2af23 (2221 201018 17165 [1al3 (1211100876 [s5[a[3][2]1]0
0x000
4
a - w E 3 vy
DATA 1 (DLC<1 then free) IDlz:0] |2 |3 RSVD ID[10:3] 8 |3 |2 |2 DLC
« &
0x001 DATA 5 (DLC<5 then free) DATA 4 (DLC<4 then free) DATA 3 (DLC<3 then free) DATA 2 (DLC<2 then free)
0x002 DATA 9 (DLC<9 then free) DATA 8 (DLC<8 then free) DATA 7 (DLC<7 then free) DATA 6 (DLC<6 then free)
0x003 DATA 13 (DLC<10 then free) DATA 12 (DLC<9 then free) DATA 11 (DLC<9 then free) DATA 10 (DLC<9 then free)
0x004 DATA 17 (DLC<11 then free) DATA 16 (DLC<10 then free) DATA 15 (DLC<10 then free) DATA 14 (DLC<10 then free)
0x005 DATA 21 (DLC<11 then free) DATA 20 (DLC<11 then free) DATA 19 (DLC<11 then free) DATA18 (DLC<11 then free)
0x006 DATA 25 (DLC<12 then free) DATA 24 (DLC<11 then free) DATA 23 (DLC<11 then free) DATA 22 (DLC<11 then free)
0x00F DATA 61 (DLC<15 then free) DATA 60 (DLC<15 then free) DATA 59 (DLC<15 then free) DATA 58 (DLC<15 then free)
0x010 FIDX DATA 64 (DLC<15 then free) DATA 63 (DLC<15 then free) DATA 62 (DLC<15 then free)
aBF
¢E¢ LeA < A
< { XB é ¢ A

<BNT O®6F T
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y Y < {XB < {XB
< { XB < { XB ¢¢A
< |
< { XB
;oA < { XB
FAa < { XB
Bs<
aB< {
B E y A; s A;
Bs < < | Bs <
¢ E ¢ Bs <
XaBi
S Ac B
offiet 131[30 20 [28 2726 [25[2a 2322212010817 16 1514131211 fw|[o[8[7[6 ][5 [a[3]2]1]0
0x000 3
w o w vy
ID[12:5] ID[20:13] ID[28:21] g8 |5 |5 |8 pLC
&
0x001 ID[4:0] -
E |- |&
DATA 3 (DLC<3 then free) DATA 2 (DLC<2 then free) DATA 1 (DLC<1 then free) w |4 E
3
0x002 DATA 7 (DLC<9 then free) DATA 6 (DLC<8 then free) DATA 5 (DLC<7 then free) DATA 4 (DLC<6 then free)
0x003 DATA 11 (DLC<10 then free) DATA 10 (DLC<9 then free) DATA 9 (DLC<9 then free) DATA 8 (DLC<9 then free)
0x004 DATA 15 (DLC<11 then free) DATA 14 (DLC<10 then free) DATA 13 (DLC<10 then free) DATA 12 (DLC<10 then free)
0x005 DATA 19 (DLC<11 then free) DATA 18 (DLC<11 then free) DATA 17 (DLC<11 then free) DATA16 (DLC<11 then free)
0x00F DATA 59 (DLC<15 then free) DATA 58 (DLC<15 then free) DATA 57 (DLC<15 then free) DATA 56 (DLC<15 then free)
0x010 DATA 64 (DLC<15 then free) DATA 62 (DLC<15 then free) DATA 61 (DLC<15 then free) DATA 60 (DLC<15 then free)
0x011 free free FIDX DATA 64 (DLC<15 then free)
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Ty Y < {XB { XB
aBF
¢eACEC
CE¢ ¢ ¢ A < {
< { XB ¢ A
< { XB < { XB ¢¢A
XBXXB
<
< { XB
;¢ A < { XB
FAa < { XB
Bs <
aB< {
B E yA; sA;
Bs< < { Bs<
= Bs<
XaBi
(JA(}B
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iy Y < {XB < {XB
2443 EIi
B< { E i NBROk iP§s T < A
< { XB Ei
Ei
XB<¢{ Ei ; OOGEIOb U] . . -
- = XOEZHLOZET
XBF{|; ¢ AF| XBX ;A
< |
< {
< { XB
< {
< { XB
< { XB
Ef Ef; Ef
B< { Ei Ei
Ei; AFs Ei A E; A
24.4.4
< |
Xy <¢é V6 Xy <XAFS AFS
< |
i XaXe <¢ <¢
yé yé < { y¢ Xy
=
A=
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y Y < {XB < {XB
i XaXx¢ XaXt¢
¢ B¢
¢ E¢ y ¢
y é
1.
MSB LSB MSB LSB MSB LSB MSB LSB
CAN_ACRO CAN_ACR1 CAN_ACR2 CAN_ACR3
7|6|5[4|3|2|1|0

7]e][s]a]a]2]1]0

7 [ 6 | 5 | 4 | 3 [ 2 | 1 | 0

7]e][s]a]s]2]1]0

l

(S —

unused

l

l

CAN_AMRO

CAN_AMR1

CAN_AMR2

CAN_AMR3

[

[e]s]4]a]z]

[6]s5]a]s]2]1]o0

i

ofs]s]a]2]

[

ofs]4afa]z]

unused

ID.3 | | ©

ID.9
ID.8
ID.7
ID.6
ID.5
ID.4

ID.10 | e | ~

L

ID.1
ID.0
T

MSB LSB

MSB LSB

DBL.7 | o | ~
DBL.0 | e | ©

DB1.6
DB1.5
DB1.4
DB1.3
DB1.2
DB1.1

DB2.7 | g | ~
DB2.0 | gmmm | ©

DB2.6
DB2.5
DB2.4
DB2.3
DB2.2
DB2.1

MSB LSB

MSB LSB

CAN_ACRO

CAN_ACR1

CAN_ACR2

CAN_ACR3

7]e]s|4]s]2]1]o0

7]e][s]4]3]2]1]0

Telsle]s]2]:]0

Te[s]«]z]2]]o

!

J

!

unused

ﬂ —

CAN_AMRO

CAN_AMR1

CAN_AMR2

CAN_AMR3

r]efsfafaf2]1]

7| 6| 5| 4| 3| 2| 1| 0

7| 6| 5| 4| 3| 2| l| 0

<BNVT OG6F T

7| 6| 5l 4| 3| 2| l| 0 0
t_Y_J
unused
glnlglelz|g|al] (=285 |ealzle] (222 ]22]x]ele] [z|2|y]z]2]|E
gjg|d|a|a|c|g|a g|g|d|a|a|g|d|gd cle|e|a|e|e|2e|e 2|e|2|e|e|x
aB ¢ Eé
aB ¢ Eé




MSB

LSB

<BNT O®6F T

MSB LSB

Iy < {XB < {XB
MSB LSB MSB LSB LSB
[ CAN_ACRO CAN_ACR1 CAN_ACR1 CAN_ACR3
7l6|s]|a]a]2]1]0 7]6]5]4 sl2]1]o0 sl2]1]o0
filterl 1 ﬂ ﬂ ﬂ ﬂ
CAN_AMRO CAN_AMR1 CAN_AMR1 CAN_AMR3
[7]els]a]s]2][1]o0 7]6]5]4 sl2]1]o0 sl2]1]o0
Slo|la|~|lo|w|<|m N|a|o|E SlalalS A I g
Slola|c|a|a|ala| |ala|o|& olz|ao| 222D
[ CAN_AMR2 CAN_AMR3
7l6|s]|a]a]2]1]0 7]6]5]4
filter2 1 U H
CAN_ACR? CAN_ACR3
[7]e]s]4[s]2][1]o0 7]6]5]4
MSB LSB MSB
_MSB LSB MSB LSB
CAN_ACRO CAN_ACR1
7]els|als]2]1]o0 7]e|s|als]2]1]0
filterl - ﬂ ﬂ
CAN_AMRO CAN_AMR1
7]e]s5]af3]2]1]o0 7]e[s]af3]2]1]0
QINILIQ |3 |]|]|T QIS|IZIS5|1S[9(313
glo|g|o|a|a|a|a c|g|g|d|a|d|a|a
CAN_AMR?2 CAN_AMR3
7]e|s|als]|2]1]o0 7]e|s|als]2]1]0
filter2 U H
CAN_ACR2 CAN_ACR3
7]e|s|ala]2]1]o0 7]e|s|als][2]1]0
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iy Y < {XB < {XB

24.4.5
B< {
< A
B< {
B< {
B< { CLPLT ¢ LOOLPT
RXERR>127 128
TXERR>127 11
RXERR 127
TXERR 127
TXERR>255
24.4.6

XaX¢

< Y4l B< {
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Ty Y < {XB < {XB

24.4.7
B < { < {
< | s <
B< { < {
24.4.8
;¢ A < { XB
B< {
B< { EB<
AAY, AAY,
Ei B i B EB<¢ EB<¢ AAY,
EB<¢
AAvavy < { AAYY
< { XB
< { EB<g¢ EB<F EB< < { XB
XBX O B< {
Ei B XB O ¢ i B
EB<¢ AAY,

396
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iy Y < {XB < {XB

Arbitration Phase ' Data Phase
« . >
F r B E
X D o | »[|s DLC
F S 1
! r 3
i ., ! Rate Switch point
Loop delayi——
! v
F r B =
RX input D 0 R S DLC
F S I
< >« >
Arbitration Phase ' Data Phase
< {XB
24.4.9
B< { <q
B< {
< XB<¢{
¢FCy
24.4.10
XB<¢{ B ¢ B< {
B <
24.4.11
< A
o< A
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Ty Y < {XB < { XB
< { el wwBacg
< A
Y ¢ AsFFY < { ey < {
AsFF%uB< { Y ¢
AsFFY
B< {
. Y AsFFY
24.4.12
B< { ;1 B
< { el wmXE < { el wFE
< { el %wgF{ &l wmXE < {
< { el wFE
B< { P §ZS§T
rE'jéqTI,_O FIE')éqTI,_Of P
'E’jéqTL_o "E'jéqTLo
P TosytLO
B< {
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< { el wEFAE s; F{ < {

<BNT O®GF T

iy oY { XB < {XB
Bus recessive > tier
s_wait
Bus dominant > t fier
t> te><pire
Bus recessive > tier
t> texpire
Bus dominant > t fier
4’ ‘* > iiter > thiter > Uirer
U< Titer t <topie Wait for bus -free sequence
< { < <q
< {
24.4.14
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iy v < {XB { XB
24.4.14.1
< { el wWEFAE s; F{ Eic< < |
< { <q <q < { Ei e
< { ¢ < { Ei
CAN_TX CAN_RX
t
[ J i
TX RX
CAN
24.4.14.2
< { el %EFAE s; F{Ei < < {
< { ¢i < A < { Ei
CAN_TX CAN_RX
=1 T
TX RX
CAN
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iy v { XB { XB
24.5
< { ] :
{
0x00 CAN_MR
0x01 CAN_CMR
0x00 CAN_CONFIGO
0x02 CAN_SR
0x03 CAN ISR
0x04 CAN_IMR
0x05 CAN_RMC
0x04 CAN_CONFIG1
0x06 CAN_BTRO 0
0x07 CAN BTR1 1
0x08 CAN_TXBUF
0x0C CAN_RXBUF
0x10 CAN_ACR
0x14 CAN_AMR
0x18 CAN_ECC
0x19 CAN_RXERR
0x18 CAN_ERRCR
Ox1A CAN_TXERR
0x1B CAN ALC
0x1C CAN_NBT
0x22~0x20 CAN DBT
0x20 CAN DBTCR
0x23 CAN_SSPP
0x24 CAN FDCON FD
0x25 CAN_FDSTA FD
0x24 CAN_CONFIG2
0x26 CAN DPERR
0x27 CAN_APERR
0x28 CAN TEST
0x28 CAN WUPTEST | 0x2A~0x29 CAN WUPRE
0x2B CAN WUPFT
0x2C CAN_WUPET
0x31~0x30 CAN RXDCNT
0x30 CAN_CONFIG3
0x32 CAN_TXSCNT

c <BNT O®6F T
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Ty v < {XB < {XB

0x33 CAN_TDCR
0x34 CAN EISR /
0x34 CAN _IRCONFIG | 0x35 CAN_EIMR
0x37~0x36 CAN RXFTO
0x38 CAN_ACFSEL
0x38 CAN _RTCONFIG | 0x39 CAN_TXBSEL
Ox3A CAN TXBSTA
245.1 < {<¢{ Xay
< {y¢ < { <¢{Xay
< {<y¢ < { <¢{Xay
< {A¢ < { <¢{Xay
< {aAg¢ < { <¢{Xay
|
i
31 WUI R/W | 0x0 CAN CAN_MR Sleep
1
CAN
30 ALI R/W | 0x0
ALC
1
SR ES BS
29 EWI R/W | 0x0
CAN
1
CAN
28 EPI R/W | 0x0 1
27 RI R/W | 0x0
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iy < {XB < {XB
FIFO CAN CAN
1 CPU RI 1
RX RMC RMC
26 TI R/W | 0x0
Tl 1 TX RAM
25 BEI R/W | 0x0 CAN BEI
1
24 DOI R/W | 0x0
FIFO DOI 1
FIFO
23 RBS R 0x0 1 FIFO
0 FIFO
22 DSO R 0x 1 RXFIFO RX
0
BUFFER
1 BUFFER CPU
21 TBS R Ox1 0 BUFFER
CPU TBS=0
20 EP R 0x0 CAN
0 CAN
19 RS R 0x0 CAN
0 CAN
18 TS R 0x0 CAN
0 CAN
17 ES R 0x0 CAN 96
0
16 BS R 0x0
1 CAN
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iy v

< {XB

< {XB

RM

0

127
0 CAN
CAN 128
11
BS 0

CPU

15

RXFIFORST

w 0x0

RX FIFO

14:13

CMD2

R/W | 0x0

TXB2

00
01
10
11

00
01
10
11

12:11

CMD1

R/W | 0x0

TXB1

00
01
10
11

00
01
10
11

10:9

CMDO

R/W | 0x0

TXBO

00
01
10
11
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Iy Y { XB { XB
00
01
10
11
8 RSV - -
7 SLEEP R/W | 0x0 1 CAN
0 CAN
6 DMA R/W | 0x0 DMA
FIFO
000:1
001:4
5:3 RT R/W | 0x0 010:8
100:32
101:64
DMA
CAN
0 CAN
2 RM R/W | Ox1
1 RM=0 CAN
1 LOM R/W | 0x0
0 RM=0 CAN
0 AFM R/W | 0x0 0
24.5.2 < {<¢{ Xay
< {aye¢ < { <¢{Xay

<BNT O®6F T
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y Y < {XB { XB
< {ey< < { <¢{XxaY
< { E¢ < { <¢{XayY
I
31 SAM R/W | Ox0 1 /
0
Time Segment 2
30:28 | TSEG2| R/W | 0x0 L. L
trsec=tscLk EAFY EAFY
Time Segment 1
27:24 | TSEG1| R/W | Ox0 trsec=tscLk EAFY EAFY
0+1)
tsiw=tscLk A oe +1) A oe
CAN
23:22 | SJW R/W | Ox0 SIW
PBS1 1+SIW  tscik PBS2
1~ 1+SJW tscik
21:16 BRP R/W 0x0 tscik cd D¢ Va D¢ Va ;
N Yy , 6 Yy tCLK:l/fchK
FIFO
15:8 RMC R 0x0
RI
7 WUIM | R/W | 0x0 1 WUIM
0 WUIM
CAN
CAN
6 ALIM R/W | Ox0
ALl
0 ALl
CAN_SR
5 EWIM | R/W | 0x0
EWI
0 EWI
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| y Y < {XB { XB
CAN
4 EPIM R/W | Ox0
EPI
0 EPI
3 RIM R/W | Ox0 1 RI
0 RI
2 TIM R/W | Ox0 1 Tl
0 TI
CAN
1 BEIM R/W | Ox0
BEI
0 BEI
0 DOIM | R/IW | 0x0 1 DOI
0 DOI
< A
AAGA APAI E
'z 8 Y0 p YY@Op YYQOp p
PCLK
J LLCLK
@Baud Rate Prescaler (BRP)
» lsclk
CAN
e >l >l »
tsyncsec trsec1 trsec2
> Nominal bit time
SSYEN(;: ‘ TSEG1 ‘ ‘ | TS‘EGZ SSYé“g
: Sampsle point (s)
< A
24.5.3 < { Ei;iX
|
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< {XB

<bNT OG6F T

N < {XB
I
CAN CAN
31:0 | TXBUF | W 0x0 oR
Tl Oh
24.5.4 < { ¢ii X
1 <
]
CAN CAN
31:0 | RXBUF | R 0x0 FIFG
< | ¢y < < { ¢ XaXe
& A ca
24.55 < { <¢
< <XAFs AFs {
<l
T
T
31:0 | ACR30 R/W 0x0
24.5.6 < A y ¢
L < <XAEs AFEs
< { y Al
408



iy v < {XB { XB
T
31:0 | AMR30 R/W 0x0
1 ACR
24.5.7 < {F¢ ¢ <¢
< {F<x< < { Feée<e < A
< {¢iT F¢g < { F¢e<e
< {Ei F¢e < { Fe¢e<e
< { s< < { F¢e<e
I
31:29 | RSV ¢ 3
28:24 | ALC R 0x0
8
127
23:16 | TXERR | R 0x0
128
TXERR
RX
15:8 | RXERR | R 0x0 0
7 RXWRN | R 0x0 RXERR 9% 1
6 TXWRN | R 0x0 TXERR 9%6 1
5 EDIR R 0x0 0
4 ACKER | R 0x0 ACK
3 FRMER | R 0x0
2 CRCER | R 0x0 CRC
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< {XB < {XB

STFER 0x0

BER 0x0

{

< { <
S < S < S < S < S <
0 0 Arbitration lostin ID28/ 10

Oi STOET&mBZ yb
Ol STOET&mBZ yb
Oi STOET&MBZ yb
Ol SsTOET&mBZ yb
Ol SsTOET&mBZ yb
Ol STOET&MBZ yb
Ol SsTOET&mBZ yb
Oi STOET&MBZ yb
Ol SsTOET&mBZ yb
Ol s TOET&mBZ yb
Ol STOETRARE:yb
Ol S TOET&MBF yb
Ol STOET&MBZ yb
Ol STOET&MBZ yb
Ol s TOET&mBZ yb
Ol STOET&MBZ yb
Ol s TOET&mBZ yb
Ol STOET&MBZ yb
Ol s TOET&mBZ yb
Ol STOET&MBZ yb
Ol SsTOET&BZ yb
Ol STOET&MBZ yb
Ol STOET&BZ yb
Ol STOET&BZ yb
Ol STOET&MBZ yb
Ol SsTOET&BZ yb
Ol STOET&MBZ yb
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'y Y < {XB < { XB
S < S < S < S < S <
Ol SsTOET&mBZ yb
Oi STOET&MBZ yb
Ol SsTOET&mBZ yb
Ol STOET&EZ uyb
24.5.8 < { {:E
X B XB<¢{ Fi E; E < {
< | < A
< A
T {; ¢¥ya
i
|
31:25 | NSIM RIW 0x0
24:18 | NSEG2 R/W 0x0
17:10 | NSEG1 RIW 0x0
9:0 NBRP R/W 0x0
24.5.9 < {B; E¢
< {B: E < { B; E<g¢
X B XB<¢{ XBF{ < {XB
<
< A
< A
Te B, ¢ Y yu
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Ty Y < { XB { XB
< {AAwY < { B; E<y¢
EB<¢
XBX O < { XB
I
I
31 RSV - -
30:24 SSPP R 0x0
23:20 NSIM R/W 0x0
19:16 DSEG2 R/W 0x0
15:10 DSEG1 R/W 0x0
9:0 DBRP R/W 0x0
XBF{ < {
AAGA AEDAI E
T06'YOp OYQ@Op o'Y@Op p
24.5.10 < {<¢{ XayY
< {XB<¢{ < { <¢{XaY XB
XB<¢{ < { XB < {
< {XBAE < { <¢{XayY XB
< { < {XB <
XB XBF{ XB
< {B¥F¢ ¢ < { <¢{Xay
< { XB
B YaF ¢ ¢ Bs¢
B Y4F ¢ ¢
< { YaF ¢ ¢ < { <¢{Xay
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Ty Y < {XB { XB
< { XB
YaF ¢ ¢ s¢
YaF ¢ ¢
I
I
31:24 APERR | R'W* | Ox0
23:16 DPERR | R'W* | Ox0
DCAN
00 - 11
15:14 STATE R 0x0 01 -
10 -
11 -
13 RSV - -
12 PEE R 0x0
res
11 STFERR | R 0x0
BRS CAN FD
10 FRMERR| R 0x0 BRS CAN FD
CRC
9 CRCERR| R 0x0
CRC CANFD CRC
8 BITERR | R 0x0 CAN FD
7 RSV - -
0 CAN OLP
6 PED R/W 0x0
CAN
1 CAN OL P
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iy Y < {XB < {XB

0
5 REOM | R/W | Ox0
4 DAR R/W | OxO 0
1
ISO CAN
3 ISO R/W | OxO 0 CAN FD
1 ISO 11898-1:2015
0 CAN BTRO CAN BTR1
2 EXTBT |R/W | O0x0
1 CAN_NBT
0 CANFD
1 BRSEN | R/W | 0x0 1
FD
0 FDEN R/W | Ox0 0 CAN
1 CANFD
*
24.5.11 < {el wWEFAE
< {EFAE < {1 WEFAE < {
< | s F{ .1 B < {
XaX¢
< {el wBacg < {1 WEFAE
< { el wuBacg el wmXEel WFE < {
. 7508%
5 ) B

£
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iy v { XB { XB
< {1 wmXE < {1 wWEFAE
el vXE < < |
I
|
31:16 | WUPFT RIW 0x0
15:8 WUPDIV RIW 0x0
7:2 RSV - -
TXD
1 TXC R/W 0x0 0 TXD
1 TXD TXD=1
0 LBEN R/W 0x0
24.5.12 < { &l wWFE
el WFE
<
< { el w%FEs
I <
i
31:20 | RSV - -
19:0 WUPET RIW 0x0
24.5.13 < {<¢{ Xay
< {¢iB<{E < { <¢{Xayv i XaXxe
il XaX¢
i 1T X2 i XaXe
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iy Y < {XB { XB

< {Ei A<{E < { <¢{Xay

Ei; T XXF¢ Ei; T XZ

Ei ;1T XXF¢
< {EB<yg < { <¢{Xay
{ XB B< {
|
I

31 TDCEN R/W 0x0
30:24 | TDCO R/W 0x0
23:21 RSV - -
20:16 TXSCNT R 0x12 TX FIFO
15:0 RXDCNT R 0x0 RX FIFO
24.5.14 < {a¢<t{Xay

< {FaAyg < { a¢<¢{aXxy

<

< {Fayg¢ < { a¢<¢{Xayv
Fay ¢

< {¢i XE¢t < { a¢<e{Xay i XaXe

¢ Ec¢
|
I

31:16 RXFTO R/W 0x0 RX FIFO
15:12 RSV - -
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iy v { XB < {XB
11 DLOM R/W 0x0 DPERR
10 ALOM R/W 0x0 APERR
RXTOM R/W 0x0 RX FIFO
RXFTM R/W 0x0 RX FIFO
74 RSV - -
3 DLO R 0x0 DPERR
ALO R 0x0 APERR
RXFIFO
RXFTO
1 RXTO R/W 0x0 RX FIFO RX FIFO
1
1
RX FIFO
RX FIFO MR
0 RXFT R/W 0x0
RT[2:0]
1
24.5.15 < {¢If<¢{XaY
< { <XAFs {E¢{ XayY < A
< {Ei; AFs ¢E¢{ Xay Ei Ei; AFs
Ei
< {Ei; AE (E®{ Xay
|
I
31:23 RSV - -
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'y Y < {XB { XB
TX Buffer
TX Buffer
22:20 TXBAD |R 0x0
TX Buffer
TXBAD
CMR
19 RSV - -
TX Buffer
TX
18:16 TXBTD R 0x0
TX
CMR
15:10 RSV - -
TX
00 TX Buffer0
9:8 SELTX R/W 0x0
01 TX Bufferl
10 TX Buffer2
7:5 RSV - -
4:0 SEL R/W 0x0
24.6
24.6.1 < {
1 < { < {
2 < { ;E¢ < { ;E¢

4 < { ayg Ea

5 < { vy¢

6 < { Ei;IxX < {
7 < { <y¢

o <BbNV OBGBF T
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iy Y { XB { XB
8 < { Ag Ea E a
24.6.2 < |
1 < { < {
2 < { ; E¢ < { ;E¢
3. < { aAg
4 < { ayy¢ ¢ a
5 < { vy¢ < ¢
< A yé < A <¢
< { y ¢
6 < { vy
7 < { Ag¢ ¢ a ¢ a
< { ¢i; I X
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25 a < a
25.1
12C CPU 12C CPU CPU
12C 12C 12C
CPU CPU
25.2
12C
, 100Kb/s + 1Mb/s
, 7 110
25.3
| PA5 PA10 PA14 PB4 PB5 PB7 PB9 .
a < aZNOT ¢
PC1 PC5 PC7
| PA4 PA9 PA15 PB6 PB8 PCO PC4 PC6 .
a < aZNOT ¢
PD10
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25.4
25.41 AB
a <
25.5
a < ]
<

0x00 I2C0_CR 12C
0x04 12C0_CLR 12C
0x08 I2CO_STAT 12C
0x0C 12C0_DATA 12C
0x10 12C0_CCR 12C
0x14 12C0_SADO 12C SLAVE
0x18 12C0_SADMO 12C SLAVE
0x1C 12C0_XSADO 12C SLAVE
0x20 12C0_XSADMO 12C SLAVE
0x24 12C0_SRST 12C
0x28 12C0_SAD1 12C SLAVE
0x2C 12C0_SADM1 12C SLAVE
0x30 12C0_SAD2 12C SLAVE
0x34 12C0_SADM2 12C SLAVE
0x38 12C0_SAD3 12C SLAVE
0x3c 12C0_SADM3 12C SLAVE
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Ty Y a < a <
2551 a < <¢
I
I
31:9 | RSV - -
General Call
8 GCAVAL | R 0x0 0 Ceneral Call
1 General Call
12C
7 IEN R/W | 0x0 1
0
12C
6 ENAB R/W | 0x0 1 12C
0
1 12C START
c STA R | o0xo 12C RESTART
12C 12C
START
START 0 0
1 STOP
12C STOP
4 STP R/W | 0x0 12c 12c
STOP STOP
STA STP 12C STOP
START
STOP 0 0
3 FLG rw | oxo 12C_STAT 0xf8
12C_CLR CLR_IFLG 0 STP 1
STOP
2 AAK R/W | 0x0
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Ty v a < <
0 NACK
ACK
AAK=1  I12C ACK
1.
2. GC
3. /
1 I2C_CLR CLR_AAK
SLAVE
1 SLAVIOM | R 0x0
0 SLAVE
SLAVE
SLAVE
0 SLAV7M |R 0x0
0 SLAVE
SLAVE
2552 a < a < <S¢
|
|
31:8 RSV - -
12C
7 CLR_IEN w 0x0 1
0
12C
6 CLR_ENAB |W 0x0 ! 12C 2c
- SCL/SDA
0
5 CLR_STA |W 0x0 1 START
0
4 RSV - -
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3 CLR_IFLG W 0x0 1
0
2 CLR_AAK | W 0x0 1
0
1.0 RSV - -
2553 a < a < AE E
I
X
31:8 RSV - -
7:0 STA R OxF8 12C
a AE EATE
12C
| y
a < I
| AE (E
I (CFAE ¢ E
| As ¢F e <q
| As ¢F @ {
I a < E <q
| a < E { q
|
I As ¢F ¢ <q
| As ¢F ¢ { ¢
I <q
I { ¢
| As ¢F <q
I As ¢F & <q
| I <q
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12C
I <q
I <q
I { q
I <q
I { ¢
I
| As ¢F ¢ <q
I ¢ <q
[ q <
I < q { q
I < q
I B q {
IF As ¢F e <q
IF As ¢F e {
I X axXsy
a <
AE Y aXsy a <
AEC¢ ¥
2554 a < a < B E
I <
i
31:8 RSV - -
12C
7:0 DATA R/W 0x0 12C ,
12C ,
2555 a < a < << ¢
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Ty Y a < a <
317 RSV - ;

6:4 CCRM RIW 0x0 M

3:0 CCRN RIW 0x0 N

®A<s é<s <:y41 y { ©A<s a < A<S
2556 a As ¢F a < A B

I

31:8 RSV - -

7:1 ADRO RIW 0x0 12C 0

0 GCO RIW 0x0 0

2557 a < As ¢F a < A By

I
I XF
31:8 RSV - -
12C 0
ADRO
1 12C
7:1 AMRO RIW OX7F
ADRO
0 12C
ADRO
0 RSV - ;
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Ty v a < a
25.5.8 a < As ¢F A B
I <
i
31:11 RSV - -
10:1 XADR R/W 0x0 12C
10
0 XGC R/W 0x0 0
25.5.9 a < As ¢F i A By
i
I XF
31:9 RSV - -
10 12C 0
XADR
0
8:1 XAMR R/W OxFF
XADR
1
XADR
0 RSV - -
255.10 a < a A¢ AE
i
i
31.0 SRST W 0x0 12C
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25511 a < As ¢F < A
i
31:8 RSV - -
7:1 ADR1 R/W 0x0 12C
0 GC1 R/W 0x0 0
25512 a < As ¢F a < By
I <
T XF
31:8 RSV - -
12C
ADR1
0 12C
7:1 AMR1 R/W OX7F
ADR1
1 12C
ADR1
0 RSV - -
25513 a As ¢F < A
i
i
31:8 RSV - -
7:1 ADR2 R/W 0x0 12C
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0 GC2 R/W 0x0 0
25514 a < As ¢F a < A By
T
XF
31:8 RSV - -
12C 2
ADR2
0 12C
7:1 AMR2 R/W OxX7F
ADR2
1 12C
ADR2
0 RSV - -
25515 a < As ¢F < A B
i
31:8 RSV - -
7:1 ADR3 R/W 0x0 12C 3
0 GC3 R/W 0x0 0
25516 a < As ¢F a < A By
I <
I X F
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318 RSV - -
12C
ADR3
0 12C
7:1 AMR3 R/W OX7F
ADR3
1 12C
ADR3

0 RSV - -
25.6

12C 4

12C
a <<¢ a << 1 10
25.6.1

1. Y Yaa ¢ a < Aas AB

2. a <

3 a <A¢ AE a <

4 a <<<yg

5. a <<y a <<y

1. Y Yaa ¢ a < Aas AB
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2 a < a <
3 a < a <
4 a <A B A B a < A B a
a <A B i A Ba < a <A By
a <A By A Bya < A Bya < i A Bwn <
a <A BI
5 a <<y a <
6 a <<¢ a <<g¢
7.
25.6.2
1 a <<g¢ AE (E
2 a <AE E I AE (E AE (E AE
3 a <B E A s e
4 a <<sg¢ A<s AB As e
5 a <AE E I As ¢F @ <q
6 a <B E I 8T
NJ
7 a <AE E IF <q
| §T
8. a <<sg
9 a <AE E I a <B E <q
10.
11. a << AE¢ v
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Ty Y a < <

25.6.3

1. a <<g AE ¢ E

2. <AE E | AE ¢ E AE ¢ E AE

3. a <B E As é I 8T

4. a <<sg A<s AB As ol

5. a <B E As e i 8T

6. <AE E I As ¢cF @ <q i

7. a <B E As I 8T

8. a <AE E I F i 8T

9. a <<g¢ CFAE ¢ E

100 a <<s¢ a <AE E ¢ FAE
i 8

11. a <B E As ¢ i 8T

12. <AE E I As ¢F <q §T

13. a <<y a <<y q

14. a <<syg

15. <AE E I <q <B

16.

17. a <<¢ AEC¢ v
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25.6.4

1 a <AE E I As ¢F & <q

2 a <<sg A<s AB

3 a <AE E I <q
4 a <B E

5.

6 a <AE E I

7 a <<sg A<s AB

1 a <AE E I <q
2 a <B E

3 a <<sg A<s AB

25.6.5

1 a << ¢ q

2 a <AE E I As ¢F ¢ <q

3 a <B E

4 a < <S¢ A<S

5 a <AE E [ q <q
6.

7 a <<sg A<s

8 a <AE E I

9 a <<sg¢ A<s
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26 a < a < a <
26.1
12C CPU I2C CPU CPU
12C 12C 12C
12C
CPU CPU
26.2
12C
100Kb/s 400Kb/s + 1Mb/s
) 7 10
) 7 10
2
SDA
DMA

SMBus System Management Bus /PMBus Power Management Bus
SMBus ARP
Address resolution protocol ARP support
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26.3

.| Va Ya Ya Va, Ya, Vo, Ya, .
a < A aZNOT ¢
Ya: Vi< Y4B

Ya Ya Ya Ya Ya, Vo, Vo,

a < A aZNOT ¢
B Y4B
a < AlYs Ya Ya Ya, V< Ya< WB WB |aZNOT ¢
a < A{Ya Y Yy Ya; Va< Ya< Y4B aZNOT ¢
26.4
2641 Ay; OP %%y ; OP
SMBus
26.4.1.1
SMBus
SMBus MSB
11 Quick Command Send Byte Receive Byte

Write Byte Write Word Read Byte Read Word Process Call Block Read Block Write

and Block Write - Block Read Process Call

SMBus 12C SMBus
12C 12C TXFIFO SMBus
SMBus RX FIFO SMBus
RX FIFO TXFIFO

12C
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Ty Y a < a < a
SMBus
Required DATA CMD STOP
Protocol TXFIFO (I2C_DATA _ (I2C_DATA | (I2C_DATA _
Commands | CMD[7:0]) _CMDI8]) CMDI[9])
) 12C_TAR
Quick . .
1 R/W 1 bitll bitl6
Command
1
Send Byte 1 Data Byte 0 1 -
Receive Byte |1 1 -
Command
) 0 0 -
Write Byte 2 Code
Data Byte 0 1 -
Command
0 0 -
Code
) Data Byte
Write Word 3 0 0 -
Low
Data Byte
) 0 1 -
High
Command
0 0 -
Read Byte 2 Code
1 1 -
Command
0 0 -
Code
Read Word 3
1 0 -
1 -
Command
0 0 -
Code
Data Byte
0 0 -
Low
Process Call 5
Data Byte
) 0 0 -
High
1 0 -
1 -
Command
0 0 -
Code
Block Write N+1 Data Byte 0 0 -
N+1) Data
0 1 -
Byte N
<BbNV OBGBF T 436



Ty v a < a < a
Required DATA CMD STOP
Protocol TXFIFO (I2C_DATA_ | (I2C_DATA | (I2C_DATA_
Commands | CMD[7:0]) _CMDI8]) CMDI[9])
Command
0 0 -
Code
Block Read N+1 0
N+1) -
Command
0 0 -
Code
Data Byte 1 0 0 -
Block Write - M+1) Data 0 g
Block Read M+N+1 Byte M
Process Call M+2) 1 -
M+3) 1 -
M+N+1)
1 1 -
I2C_TAR
SMBUS Host
) Data Byte SMBus
Notify 3 0 0
Low 0001
Protocol
000
12C 2CCR Ay; T A As ¢F 3%l a<q <yB F{ Quick
Quick 12C Quick
SMBUS_QUICK_DET
SMBus PEC
PEC
26412 Ay ; OP
SMBus
SMBus 128 ID UDID
uDID 96bit 0O 32bit 12C_SMBUS_ARP_UDID_LSB
12C IC_CR SMUBS_PERSISTANT_SLV_ADDR_EN 12C
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Ty Y a < a < a
12C ARP SMBus
a < EI XaX¢ Ay ; OP 7
i Command/ ) )
Required CMD Bit STOP bit
ARP Data
TXFIFO (I2C_DATA | (I12C_DATA
Command (I2C_DATA
Commands _CMDI8]) _CMDI[9))
_CMD[7:0])
Command = 12C_TAR[6:0]
Prepare 0 0
2 ‘0000 0001 SMBus
for ARP
PEC Byte 0 1 1100 001
Reset Command = 0 g 12C_TAR[6:0]
Device 2 ‘0000 0010’ SMBus
(General) PEC Byte 0 1 1100 001
Command = 0 0 1. 12C_TAR[6:0]
‘0000 0011 SMBus
1 1100
1 001
Get UDID .
20 1 2. | BaB
(General)
PEC Byte 1 1 3
1. I12C_TAR[6:0]
SMBus
1100
001
Command = )
0 0 2. | Ba
‘0000 0100
Assign
d 20 3.
Address
Byte Count
0 0
=17
UDID Byte
0 0 -
15
UDID Byte
0 0
14
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'y Y a < a < a <
i Command/ ) )
Required CMD Bit STOP bit
ARP Data
TXFIFO (I2C_DATA | (I12C_DATA
Command (I2C_DATA
Commands _CMDI8]) _CMDI[9))
_CMD[7:0])
Assigned
0 0
Address
PEC Byte 01 1
Command = 0 0 1. I12C_TAR[6:0]
‘0000 0011 SMBus
{Slave 1100
address[6:0] 1 0 001
Get UDID |
] 19 1} 2. | BaB
(Directed)
1
1
3.
PEC Byte 1 1
command =
Reset {slave 0 0 12C_TAR[6:0]
Device 2 address[6:0] SMBus
(Directed) ,0} 1100 001
PEC byte 0 1
26.4.1.3 ¢ Ya
12C SMBus
1. SMBus Prepare for ARP ARP
2. “OL NEOL TBb ACK¢ Y ARP YLT
| BaB NACK ARP
step8
3. 12C YLT I BaB uDID
4. YLT | BaB ACK 0x11 PPS§6Z
kk OLPP 8 ARP
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5. PP§62Z kk OLPPYLT 1 BaB UDID
6. ACK 3
uDID NACK 3
uDID

7. ACK UDID
8. 3 YLT 1 BaB UDID YLT 1 BaB

NACK 9
9. I12C
10. 12C

11 ARP

11. 3 ARP 12
12. 12C 3 ARP
26.4.1.4 ¢ Va

12C SMBus

ARP

I2C_SR Ay . 1T A As ¢F BBy ;¢ Asd\B ¢F BB, ¢(FA¢Csc¢cFB

. ARP PEC
PEC CRC PEC ACK
NACK PEC
SMBus ARP ARP  12C
1. a <
2. 12C PSA PSA
I2C_SAR 4
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3. 12C I2C_SAR 1 0
4. 12C PSA
5. 12C ARP ARP
6 25
6. 12C SMBus
& Ya 7 8
7. “WOLNEOL Th 12Q Y ARP 12C
5 SMBus
8. 12C GLPLT BLIjSI L 12C 9
10
9. cLPLT BLI§Ii2C PSA
I2C_CR[19]=0 12C 5 SMBus
10. PPSGZ kk OLPP 11
13
11. PP§6Z k k O2CP P UDID
12C UDID 12
5 SMBus
12. 11 UDID  DW_apb_i2c I2C_SAR
12C YLT
i BaB “WOLNEOL THLPLV: BLIjIRG L 5
SMBus
13. 12C YLT T BaB 14
19
14. YLT T BaB I2C ARP
ARP 5 SMBus
ARP 15
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Ty Y a < < a
15. 12C uDID SMBus 12C
SLV_ARB_LOST 5 SMBus
12C 16
16. 12C AV AV
17 18

17. AV [2C_SAR

SMBus 12C 5 SMBus
18. AV 12C_SAR 12C FFh SMBus

ARP FFh 12C 5
SMBus
19. 12C I2C_SAR
20 5 SMBus

20. ¢LPLT BLISI L

21 22
21. ¢LPLT BLI§i2C PSA

I2C_CR[19]=0 12C 5 SMBus
22. 12C BSOLI TLKk YLT T1BaB 23 uDID

24
23. BSOLI TilBkaBY L T UDID 5
SMBus
24. BSOLI TLk YLT I1dcBaB ARP 12C
5 SMBus
25. 26 5 SMBus
SMBus 12C

26. 12C
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12C 27 5 SMBus
27. 12C 12C
5 SMBus
26.4.2
a < AB A<s
26.42.1 AB
AB
1.
2 AB AE¢ Y
3 AB
RecoveryClocks [ 0 1 ¥ 2 3 4 5 W 6 X 7 ¥ 8 9 10
scL | A A A A A A A A
SDA / Y
MST_SDA \ Master drives 9 clocks to recover SDA stuck at low oo
A<s AB
RecoveryClocks | 0 1 X 2 X} 3 ¥ 4 X 5 ¥ & ) 7

scL | A\ A A A A A
SDA / ¥

MST_SDA | Master drives 6 clocks to recover SDA stuck at low | \ /
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'y Y a < a < a
26.4.3 a < A<s"r"AkEBEs<{E
12C 100Kb/s 400Kb/s yi P a ¢
<{ E a < <{E

I2C_SSSCLHCNT
|2C_SSSCLLCNT
12C_FSSCLHCNT

[2C_FSSCLLCNT

26.4.3.1
. 12C_SSSCLLCNT I2C_FSSCLLCNT I2C_FSSPKLEN+7
I2C_SSSCLHCNT I2C_FSSCLHCNT I2C_FSSPKLEN+5

26432 A<s~"<{RB<ss<{E

a< XAA<sfa<{E XAA<s<{E

. 400Kb/s SCL 25's
I2C APB 48MHz  12C_CLK 20.8ns
SCL
ya{ A<s s¢eTS8§ZL XA ZP
ya{ A<s "~aY~TS§ZL XA ZP
ya{ A<s s¢eTs8ZL AA ZP
ya{ A<s ~ravY~Ts8zZL AA ZP
ya{ A<s s¢eTs§ZL XA ZP
ya{ A<s "~aY~TS§ZL XA ZP

3#0%2)843
)g&33#,(@4@33#,,2
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|2C_FSSCLLCNT x I2C_CLK_PERIOBIN_SCL_LOWtime_FS

A<sa <

CUTT
) C&33%#, (A .&33#,, #.%

a < XAA<ss<{E

a < XAA<sa*<{ EXAA<ss<{E

I2C_FSSCLHCNT+I2C_FSSCLLCNT=120.9

a < XAA<ss<{E

I2C_FSSCLLCNT |I2C_FSSCLLCNT=63 12C_FSSCLHCNT=58
26.44 AB

a < AB ZP

ZP
a < a < AB N¢sB
AB
8T AB AB
. 8T AB A<s
AB

a < AB NEsB a < a < F{ a < AB ANEsB
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a < a < a <
26.4.4.1 AB
é | N¢tsB
a < AA A<sa "<<{XEA AwqsF
a < AA A<sa "< {XBA AwqsF
26.4.4.2 AB
Ei ~¢sB a < AB 81 PkKE BLEi ~¢sB
a <
a < a < Ei NeEsB A<s
a < AB a < Ei ~¢sB
SCL 0 12C SDA TX_HOLD * I12C
a < a < XA AwgshR{ < Ei ~¢sB
a < XA Awviqgs FA<s a < AB a < XA AwqgsF4§ <
Ei "¢sB
SCL 0 12C SDA TX_HOLD * I2C
ic_data_oe
I
ic_clk_oe |
I
f— ]
! Ei ~¢sB!
a < Ei N¢tsB
26.4.5 By
12C DMA DMA DMA
DMA DMA DMA

¢ <BbNV OBGBF T 446



iy v

By
DMA TXEN DMA 12C DMA
DMA DR
By
DMA RDMAE DMA 12C DMA
DMA DR
26.5

a I : F

a I : X
0x00 12C_CR 12C
0x04 12C_TAR 12C
0x08 12C_SAR 12C
0x10 12C_DATACMD 12C
Ox14 12C_SSSCLHCNT 12C SCL
0x18 12C_SSSCLLCNT 12C SCL
0ox1C 12C_FSSCLHCNT 12C SCL
0x20 12C_FSSCLLCNT 12C SCL
0x2C 12C_ISR 12C
0x30 12C_INTMASK 12C
0x34 12C_RAWISR 12C RAW
0x38 12C_RXTL 12C FIFO
0x3C 12C_TXTL 12C FIFO
0x40 12C_CLR 12C
0x44 12C_CLRRXUNDER 12C _RX_UNDER
0x48 I2C_CLRRXOVER I2C _RX_OVER
0x4C 12C_CLRTXOVER 12C _TX _OVER
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iy v

0X50 |2C_CLRRDREQ I2C _RD_REQ
0x54 |2C_CLRTXABRT I2C  _TX_ABRT
0X58 |2C_CLRRXDONE I2C _RX_DONE
OX5C 12C_CLRACTIVITY I2C  _ACTIVITY
0X60 |2C_CLRSTOPDET I2C _STOP_DET
0x64 |I2C_CLRSTARTDET I2C _START_DET
0X68 12C_CLRGENCALL I2C _GEN_CALL
0X6C 12C_EN 12C

0X70 12C_SR 12C

0x74 12C_TXFLR 12C

0X78 |2C_RXFLR 12C

0x7C 12C_SDAHOLD 12C SDA

0x80 12C_TXABRBRC 12C

0x84 12C_SLVDATANACKONLY 12C NACK
0x88 I2C_DMACR 12C DMA

0x8C |2C_DMATDLR 12C DMA

0x90 I2C_DMARDLR 12C DMA

0x94 12C_SDASETUP 12C SDA

0x98 12C_ACKGENERALCALL 12C ACK
0x9C 12C_ENSR 12C

OXAO 12C_FSSPKLEN 12C

OXA8 I2C_CLRRD I2C  RESTART_DET
OXAC 12C_SCLSLT 12C SCL

OXBO 12C_SDASLT 12C SDA

OxB4 |2C_CLRSSD I2C  SCL

0xBC 12C_SMBUSCLOCKLOWSEXT 12C SMBUS

0XCO 12C_SMBUSCLOCKLOWMEXT 12C SMBUS

0xC4 12C_SMBUSTHIGHMAXIDLECOUNT | 12C SMBUS

0XC8 12C_SMBUSISR 12C SMBUS

OXCC 12C_SMBUSINTMASK 12C SMBUS

0xDO 12C_SMBUSRAWISR 12C SMBUS RAW
0xD4 |2C_CLRSMBUSISR I2C  SMBUS

0xDC |2C_SMBUSUDIDLSB I2C SMBUS ARP UDID LSB
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Ty Y a < a < a
2651 a < a < <g¢
T
T
31:20 | RSV - -
SMBUS_ PERSISTANT
19 B 1 R/W | 0x0 12C
SLV_ADDR_EN
18 SMBUS_ARP_EN R/W | Ox0 12C SMBus
SMBUS_SLAVE_QUIC
17 R/W | Ox0 0 12C QUICK
K_CMD_EN
1 SMBus 12C QUICK
16:12 | RSV - -
BUS CLEAR_FEATUR
11 B - R/W | 0x0 0
E_CTRL
0 active ,
STOP_DET_IF_MASTE
10 R/W | 0x0 STOP_DET
R_ACTIVE ]
1 active
STOP_DET
RX FIFO 12C
RX_FIFO _FULL_HLD_
9 R/W | 0x0 0
CTRL
TX EMPTY
8 TX_EMPTY_CTRL R/W | Ox0 -
[2C_RAW_INTR_SR
STOP_DET
STOP_DET
0 STOP_DET
STOP DET IFADDRES
7 - - R/W | Ox0
SED
STOP_DET STOP_DET
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Iy

12C
6 SLAVE_DISABLE R/W | Ox1 0
RESTART
0
RESTART 12C
5 RESTART_EN R/W | Ox1
10
RESTART
12C
IC_RAW_INTR_STAT 6
TX_ABRT
12C
4 ADDR10_MASTER R 0x0 0 7
1 10
10 7
0 7 12C 10
3 ADDR10_SLAVE R/W | Ox0 7 IC_SAR
7
1 10 12C 10
IC_SAR 10
12C
12C
2:1 SPEED R/W | Ox2 1 0-100Kb/s
2 100Kb/s- 400 Kb/s
+ 400 Kb/s-1Mb/s
0 MASTER_MODE R/W | Ox1 0
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SLAVE_DISABLE2C_CR[6]) MASTER_MODE2C_CR[0])

< As y¢cHAEF

SLAVE_DISABLE (12C_CRI[6]) MASTER_MODE (I2C_CR[0]) | State
0 0
0 1
1 0
1 1
2652 a < a < E ¢
|
I
31:17 | RSV . -
bif11] SPECIAL 1 12C
16 | SMBUS_QUICK_CMD| RIW | 0x0
QUICK
15:13 | RSV ] i
a <
12 | BITADDRLO_MASTER| RW | 0x0
11 | SPECIAL R/W | 0x0
0 10 GC ADDR
12C GC
11 12C
0
10 | GC_OR_START RIW | 0x0
12C
SPECIAL(11)
1
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Ty Y a < a < a
9.0 | ADDR RIW | 0x55
CPU
2653 a < a < A ¢
I
I
31:10 RSV - .
12C
9:0 ADDR | RIW 0X55
7 ADDRI6:0]
2654 a < a < B E <yB
I
I
31:12 | RSV - -
11 | FIRST_DATA BYTE R | Ox0
0
RESTART
1 RESTART_EN
CMD RESTART
RESTART_EN STOP
10 | RESTART W | 0x0
START
0 RESTART_EN
RESTART
RESTART_EN STOP START
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