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A 37 =3 = v OO 63
A8 DMA ..ottt et n e naesantennans 63
8.9 GPlO ..ottt aesnans 63
A0 JEEIME oottt et a ettt 64
B0 USART/IUART ..ottt en e neen e neeneae 64
BA0.2 12C oot 64
BADB SPII2S ..ottt 64
B10.4 CAN ..ottt 64
BA0.5 USB_OTG....ooooeeeoeeeeeeeee ettt en et neen e nneanean 65
AA0.6 ENEINEE ... s 65
BA0.7 SDIO oot 65
BAT BFEIUII oottt s et s e snans 65
BT ADC oottt 65
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B2 TEIT RS oottt ettt sttt n e en s nans 66
B3 RTC oottt ettt sttt s e s e st s s e st et st e st s et r et n e naesanaesrans 67
B T OO 67
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5.7  THE e

5.7.1 TFEMRIAEE oo
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57.6 AMEINFE oo
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2 FEmfER

APMB32F415xG 417xEXG /™ i DI REFISMEIL B iR Z 0 T 4K .

X 1 APM32F415xG 417XEXG 251 B I Re fl 4%
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ESp LQFP100 LQFP144 LQFP176 LQFP64 | LQFP100 | LQFP144
WAZ B d R LA RS Arm® 32-hit Cortex®-M4F@168MHz
TAEHE 1.8~3.6V
Flash(KB) 512 | 1024 | 512 | 1024 | 512 1024
ZAYi+51 SRAM(KB) 192+4
SMC 1 0 1
DMC 1 0
GPIOs 82 114 140 51 82 114
USART/UART 42
SPI/I2S 32
12C 3
OTG_FS 1
bl e N
OTG_HS 2
CAN 2
Ethernet 1 0
SDIO 1
16 {7 =i 2% 2
32 HriE 2
16 friEH 8
SE I 3%
16 A 2
RGUIHE E N ds 1
&I 2
S A 1
DCI 1 0
RNG 1
CRYP 1
HASH Ab3 2% 1
12 fii ADC LiSTw 3
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JHiE 2
. IR . -40°C % 85°C
TR o
ghiEE: -40°C £ 105°C
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3 APM32F415xG 417xExG #%1] LQFP100 5| 17> &
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PC13 [ 2 471 VCAP_2
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PC15 O 4 45 PA12
PHO O 5 4413 PA1I1
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NRST ] 7 423 PA9
PCO 8 41 PA8
PC1 9 LQFP64 403 PGC9
PC2 ] 10 391 PC8
PC3 [ 11 381 PC7
VSSA ] 12 379 PCé
VDDA [ 13 361 PB15
PAO-WKUP O 14 35 PB14
PA1 O 15 341 PB13
PA2 O 16 331 PB12
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FH 3 APM32F415xG 417xXEXG % 8| B2 HE 7 fiidk

B
(BALEHIThEE)

i3

2K

HAThAe

B nZh e

LQFP64

LQFP100

LQFP144 | LQFP176

PE2

110

5T

TRACECK,

SMC_A23,

ETH_MII_TXD3,

EVENTOUT

PE3

I/10

5T

TRACEDO,
SMC_A19,

EVENTOUT

PE4

I/10

5T

TRACED1,
SMC_AZ20,
DCI_D4,

EVENTOUT

PES

110

5T

TRACED2,
SMC_A21,
TMR9_CH1,
DCI_DS,

EVENTOUT

PEG6

110

5T

TRACED3,
SMC_A22,
TMR9_CH2,
DCI_D7,

EVENTOUT

VBaT

PI8

110

5T

EVENTOUT,

DMC_CAS

RTC_TAMP1,
RTC_TAMP2,

RTC_TS

PC13

110

5T

EVENTOUT

RTC_OUT,
RTC_TAMP1,

RTC_TS
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B *
231 HHThRE M nzheg LQFP64 | LQFP100 | LQFP144 | LQFP176
EhEre | 2
PC14- OSC32_IN
/0| 5T EVENTOUT 0SC32_IN 3 8 8 9
(PC14)
PC15- OSC32_OUT
/0| 5T EVENTOUT 0SC32_0uT 4 9 9 10
(PC15)
CAN1_RX,
PI9 /O | 5T EVENTOUT, - - - - 11
DMC_RAS
ETH_MIl_RX_ER,
PI10 /o | 5T EVENTOUT, - - - - 12
DMC_CS
OTG_HS_ULPI_DIR,
PI11 /o | 5T EVENTOUT, - - - - 13
DMC_BA
Vss P - - - - - - 14
Vop P - - - - - - 15
SMC_AO,
DMC_A10,
PFO /o | 5T - - - 10 16
12C2_SDA,
EVENTOUT
SMC_AL,
DMC_AO,
PF1 /o | 5T - - - 11 17
[2C2_SCL,
EVENTOUT
SMC_A2,
DMC_A1,
PF2 /O | 5T - - - 12 18
12C2_SMBAI,
EVENTOUT
SMC_A3,
PF3 /O | 5T ADC3_IN9 - - 13 19
DMC_A2,
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B *
231 HHThRE M nzheg LQFP64 | LQFP100 | LQFP144 | LQFP176
Ehsmsee | 2
EVENTOUT
SMC_A4,
PF4 /o | 5T DMC_A3, ADC3_IN14 - - 14 20
EVENTOUT
SMC_AS5,
PF5 /o | 5T ADC3_IN15 - - 15 21
EVENTOUT
Vss P - - - - 10 16 22
Vop P - - - - 11 17 23
TMR10_CH1,
SMC_NIORD,
PF6 /O | 5T ADC3_IN4 - - 18 24
DMC_A4,
EVENTOUT
TMR11_CH1,
SMC_NREG,
PF7 /o | 5T ADC3_IN5 - - 19 25
DMC_AS5,
EVENTOUT
TMR13_CH1,
SMC_NIOWR,
PF8 /O | 5T ADC3_IN6 - - 20 26
DMC_AS,
EVENTOUT
TMR14_CH1,
SMC_CD,
PF9 /O | 5T ADC3_IN7 - - 21 27
DMC_A7
EVENTOUT
SMC_INTR,
PF10 /o | 5T DMC_A8 ADC3_IN8 - - 22 28
EVENTOUT
PHO-OSC_IN
/o | 5T EVENTOUT OSC_IN 5 12 23 29
(PHO)
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B *
231 HHThRE M nzheg LQFP64 | LQFP100 | LQFP144 | LQFP176
EhEre | 2
PH1-OSC_OUT
/0| 5T EVENTOUT OSC_OuT 6 13 24 30
(PH1)
NRST /10 | RST - - 7 14 25 31
OTG_HS_ULPI_STP,
PCO /0| 5T ADC123_IN10 8 15 26 32
EVENTOUT
ETH_MDC,
PC1 /o | 5T ADC123_IN11 9 16 27 33
EVENTOUT
SPI2_MISO,
OTG_HS_ULPI_DIR,
PC2 /O | 5T ETH_MII_TXD2, ADC123_IN12 10 17 28 34
12S2ext_SD,
EVENTOUT
SPI2_MOSI,
12S2_SD,
PC3 /10| 5T | OTG_HS_ULPI_NXT, | ADC123_IN13 11 18 29 35
ETH_MIl_TX_CLK,
EVENTOUT
Vob P - - - - 19 30 36
Vssa P - - - 12 20 31 37
VREF+ P - - - - 21 32 38
Vopa P - - - 13 22 33 39
USART2_CTS,
UART4_TX,
ETH_MII_CRS,
PAO-WKUP WKUP,
/O | 5T TMR2_CH1_ETR, 14 23 34 40
(PAO) ADC123_INO
TMR5_CH1,
TMR8_ETR,
EVENTOUT
PAl /O | 5T USART2_RTS, ADC123 IN1 15 24 35 41
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B
(BALEHIThEE)

i3

2K

HAThAe

B nZh e

LQFP64

LQFP100

LQFP144 | LQFP176

UART4_RX,
ETH_RMII_REF_CLK,
ETH_MI_RX_CLK,
TMR5_CH?2,
TMR2_CH2,

EVENTOUT

PA2

110

5T

USART2_TX,
TMR5_CHS3,
TMR9_CH1,
TMR2_CHS,
ETH_MDIO,

EVENTOUT

ADC123_IN2

16

25

36 42

PH2

I/10

5T

ETH_MII_CRS,

EVENTOUT

PH3

110

5T

ETH_MIl_COL,
EVENTOUT,

DMC_A9

PH4

110

5T

12C2_SCL,
OTG_HS_ULPI_NXT,

EVENTOUT

PH5

110

5T

12C2_SDA,

EVENTOUT

PA3

110

5T

USART2_RX,
TMR5_CH4,
TMR9_CH2,
TMR2_CH4

OTG_HS_ULPI_DO,
ETH_MII_COL,

EVENTOUT,

ADC123_IN3

17

26

37 47
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B
(BALEHIThEE)

i3

HAThAe

B nZh e

LQFP64

LQFP100

LQFP144 | LQFP176

DMC_CKE

Vss

18

27

38 -

BYPASS_REG

5T

Vbbb

19

28

39 49

PA4

110

STDA

SPI1_NSS,
SPI3_NSS,
USART2_CK,
DCI_HSYNC,
OTG_HS_SOF,
12S3_WS,

EVENTOUT

DAC_OUT1,

ADC12_IN4

20

29

40 50

PA5

110

STDA

SPI1_SCK,
OTG_HS_ULPI_CK,
TMR2_CH1_ETR,
TMRS_CH1N,

EVENTOUT

DAC_OuUT2,

ADC12_IN5

21

30

41 51

PAG

110

5T

SPI1_MISO,
TMR8_BKIN,
TMR13_CH1,
DCI_PIXCLK,
TMR3_CH1,
TMR1_BKIN,

EVENTOUT

ADC12_IN6

22

31

42 52

PA7

110

5T

SPI1_MOSI,
TMR8_CHIN,
TMR14_CH1,

TMR3_CH2,

ETH_MII_RX_DV,

TMR1_CHIN,

ADC12_IN7

23

32

43 53
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B %
231 HHThRE M nzheg LQFP64 | LQFP100 | LQFP144 | LQFP176
EhEre | 2
ETH_RMII_CRS_DV,
EVENTOUT
ETH_RMII_RX_DO,
PC4 /0| 5T ETH_MII_RX_DO, ADC12_IN14 24 33 44 54
EVENTOUT
ETH_RMII_RX_D1,
PC5 /O | 5T ETH_MII_RX_D1, ADC12_IN15 25 34 45 55
EVENTOUT
TMR3_CH3
TMR8_CH2N,
OTG_HS_ULPI_D1,
PBO /o | 5T ADC12_IN8 26 35 46 56
ETH_MIl_RXD2,
TMR1_CH2N,
EVENTOUT
TMR3_CH4
TMR8_CH23N,
OTG_HS_ULPI_D2,
PB1 /o | 5T ADC12_IN9 27 36 47 57
ETH_MIl_RXD3,
TMR1_CH23N,
EVENTOUT
PB2-BOOT
/o | 5T EVENTOUT - 28 37 48 58
(PB2)
DCI_D12,
PF11 /o | 5T EVENTOUT, - - - 49 59
DMC_UDQM
SMC_AS,
PF12 /o | 5T - - - 50 60
EVENTOUT
Vss P - - - - - 51 61
Vobp P - - - - - 52 62
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SMC_A7,
PF13 /0| 5T - - - 53 63
EVENTOUT
SMC_AS8,
PF14 /0| 5T - - - 54 64
EVENTOUT
SMC_A9,
PF15 /O | 5T - - - 55 65
EVENTOUT
SMC_A10,
PGO /o | 5T - - - 56 66
EVENTOUT
SMC_A11,
PG1 /o | 5T DMC_CK, - - - 57 67
EVENTOUT
SMC_D4,
PE7 /O | 5T TMR1_ETR, - - 38 58 68
EVENTOUT
SMC_D5,
PES /o | 5T TMR1_CHIN, - - 39 59 69
EVENTOUT
SMC_DS,
PE9 /o | 5T TMR1_CH1, - - 40 60 70
EVENTOUT
Vss P - - - - - 61 71
Vobp P - - - - - 62 72
SMC_D7,
PE10 /O | 5T TMR1_CH2N, - - 41 63 73
EVENTOUT
SMC_D8,
PE11 /O | 5T TMR1_CH2, - - 42 64 74
EVENTOUT
PE12 /O | 5T SMC_D9, - - 43 65 75
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TMR1_CHS3N,

EVENTOUT

PE13

110

5T

SMC_D10,
TMR1_CHS,

EVENTOUT

44

66 76

PE14

110

5T

SMC_D11,
TMR1_CH4,

EVENTOUT

45

67 77

PE15

110

5T

SMC_D12,
TMR1_BKIN,

EVENTOUT

46

68 78

PB10

110

5T

SPI2_SCK,
12S2_CK,
12C2_SCL,
USART3_TX:
OTG_HS_ULPI_D3,
ETH_MI_RX_ER,
TMR2_CH3,

EVENTOUT

29

47

69 79

PB11

110

5T

12C2_SDA,
USART3_RX,
OTG_HS_ULPI_D4,
ETH_RMII_TX_EN,
ETH_MII_TX_EN,
TMR2_CH4,

EVENTOUT

30

48

70 80

Veap 1

31

49

71 81

Vbb

32

50

72 82

PH6

110

5T

12C2_SMBAI,
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TMR12_CH1,
ETH_MII_RXD2,
EVENTOUT
12C3_SCL,
PH7 /0| 5T ETH_MII_RXD3, - - - - 84
EVENTOUT
12C3_SDA,
DCI_HSYNC,
PHS /0| 5T - - - - 85
EVENTOUT,
DMC_DQ8
12C3_SMBAI,
TMR12_CH2,
PH9 /o | 5T - - - - 86
DCI_DO,
EVENTOUT
TMR5_CH1,
DCI_D1,
PH10 /o | 5T - - - - 87
EVENTOUT,
DMC_DQ9
TMR5_CH?2,
PH11 /o | 5T DCI_D2, - - - - 88
EVENTOUT
TMR5_CHS3,
PH12 /0| 5T DCI_D3, - - - - 89
EVENTOUT
Vss P - - - - - - 920
Vop P - - - - - - 91
SPI2_NSS,
PB12 /0| 5T 12S2_WS, - 33 51 73 92
12C2_SMBAI,
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USART3_CK,
TMR1_BKIN,
CAN2_RX,
OTG_HS_ULPI_D5,
ETH_RMII_TXDO,
ETH_MII_TXDO,
OTG_HS_ID,

EVENTOUT

PB13

I/10

5T

SPI2_SCK,
12S2_CK,
USART3_CTS,
TMR1_CHIN,
CAN2_TX,
OTG_HS_ULPI_DS,
ETH_RMII_TXD1,
ETH_MIl_TXD1,

EVENTOUT

OTG_HS_VBUS

34

52

74

93

PB14

I/0

5T

SPI2_MISO,
TMR1_CH2N,
TMR12_CH1,
OTG_HS DM,
USART3_RTS,
TMR8_CH2N,
12S2ext_SD,

EVENTOUT

35

53

75

94

PB15

110

5T

SPI2_MOSI,
12S2_SD,
TMR1_CH3N,

TMR8_CH3N

RTC_REFIN

36

54

76

95
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TMR12_CH2,
OTG_HS_DP,

EVENTOUT

PD8

110

5T

SMC_D13,
USART3_TX,

EVENTOUT

55

77 96

PD9

I/10

5T

SMC_D14,
USART3_RX,

EVENTOUT

56

78 97

PD10

110

5T

SMC_D15,
DMC_DQ10
USART3_CK,

EVENTOUT

57

79 98

PD11

110

5T

SMC_CLE,
SMC_A16,
USART3_CTS,

EVENTOUT

58

80 99

PD12

110

5T

SMC_ALE,
SMC_A17,
DMC_DQ11,
TMR4_CH1,
USART3_RTS,

EVENTOUT

59

81 100

PD13

110

5T

SMC_A18,
DMC_DQ12
TMR4_CH2,

EVENTOUT

60

82 101

Vss

83 102

Vobp

84 103
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PD14

110

5T

SMC_DO,
DMC_DQ13,
TMR4_CHS3,

EVENTOUT

61

85

104

PD15

I/10

5T

SMC_D1,
DMC_DQ14,
TMR4_CH4,

EVENTOUT

62

86

105

PG2

I/10

5T

SMC_A12,
DMC_DQ15,

EVENTOUT

87

106

PG3

110

5T

SMC_A13,
DMC_DQO,

EVENTOUT

88

107

PG4

110

5T

SMC_A14,
DMC_DQ1,

EVENTOUT

89

108

PG5

110

5T

SMC_A15,
DMC_DQ2,

EVENTOUT

90

109

PG6

110

5T

SMC_INT2,
DMC_DQ3

EVENTOUT

91

110

PG7

110

5T

SMC_INT3,
USART6_CK,

EVENTOUT

92

111

PG8

110

5T

DMC_DQ4
USART6_RTS,

ETH_PPS_OUT,

93

112
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EVENTOUT

Vss

94 113

Vbb

95 114

PC6

I/0 5T

12S2_MCK,
TMR8_CH1,
SDIO_DS,
USART6_TX,
DCI_DO,
TMR3_CH1,

EVENTOUT

37

63

96

115

PC7

110

5T

12S3_MCK,
TMR8_CH?2,
SDIO_D7,
USART6_RX,
DCI_D1,
TMR3_CH?2,

EVENTOUT

38

64

97

116

PC8

110

5T

TMR8_CHS3,
SDIO_DO,
TMR3_CHS3,
USART6_CK,
DCI_D2,

EVENTOUT

39

65

98

117

PC9

110

5T

12S_CKIN,
MCO2,
TMR8_CH4,
SDIO_D1,
12C3_SDA,

DCI_D3,

40

66

99

118
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TMR3_CH4,

EVENTOUT

PA8

110

5T

USARTL_CK,
TMR1_CH1,
MCO,
12C3_SCL,
OTG_FS_SOF,

EVENTOUT

41

67

100 119

PA9

110

5T

USART1_TX,

TMR1_CHZ2,

12C3_SMBAI,
DCI_Do,

EVENTOUT

OTG_FS_VBUS

42

68

101 120

PA10

110

5T

USARTL_RX,

TMR1_CHS3,

OTG_FS_ID,
DCI_D1,

EVENTOUT

43

69

102 121

PA11l

110

5T

USART1_CTS,
CAN1_RX,
TMR1_CH4,
OTG_FS_DM,

EVENTOUT

44

70

103 122

PA12

110

5T

USART1_RTS,
CAN1_TX,
TMR1_ETR,
OTG_FS_DP,

EVENTOUT

45

71

104 123

PA13

110

5T

JTMS-SWDIO,

PA13

46

72

105 124
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(JTMS-SWDIO) EVENTOUT
Veap_2 P - - - 47 73 106 125
Vss P - - - - 74 107 126
Vob P - - - 48 75 108 127
TMR8_CHIN,
CAN1_TX,
PH13 /o | 5T - - - - 128
EVENTOUT,
DMC_DQ5
TMR8_CH2N,
PH14 /o | 5T DCI_D4, - - - - 129
EVENTOUT
TMR8_CH3N,
DCI_D11,
PH15 /o | 5T - - - - 130
EVENTOUT,
DMC_DQ6
TMR5_CH4,
SPI2_NSS,
PIO /o | 5T 12S2_WS, - - - - 131
DCI_D13,
EVENTOUT
SPI2_SCK,
12S2_CK,
PI1 /o | 5T - - - - 132
DCI_DS8,
EVENTOUT
TMR8_CH4,
SPI2_MISO,
PI2 /0| 5T DCI_D9, - - - - 133
12S2ext_SD,
EVENTOUT
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TMR8_ETR,
SPI2_MOSI,
12S2_SD,
PI3 /0| 5T - - - - 134
DCI_D10,
EVENTOUT,
DMC_DQ7
Vss P - - - - - - 135
Vop P - - - - - - 136
PAl4 JTCK-SWCLK,
/o | 5T - 49 76 109 137
(JTCK/ISWCLK) EVENTOUT
JTDI,
SPI3_NSS,
PAL5 12S3_WS,
/o | 5T - 50 77 110 138
(JTDI) TMR2_CH1_ETR,
SPI1_NSS,
EVENTOUT
SPI3_SCK,
12S3_CK,
UART4_TX,
PC10 /o | 5T SDIO_D2, - 51 78 111 139
DCI_D8,
USART3_TX,
EVENTOUT
UART4_RX,
SPI3_MISO,
SDIO_D3,
PC11 /o | 5T - 52 79 112 140
DCI_D4,
USART3_RX,
12S3ext_SD,
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EVENTOUT

PC12

110

5T

UARTS5_TX,
SDIO_CK,
DCI_D9,
SPI3_MOSI,
12S3_SD,
USART3_CK,

EVENTOUT

53

80

113 141

PDO

I/10

5T

SMC_D2,
CAN1_RX,

EVENTOUT

81

114 142

PD1

110

5T

SMC_D3,
CAN1_TX,

EVENTOUT

82

115 143

PD2

110

5T

TMR3_ETR,

UART5_RX,

SDIO_CMD,
DCI_D11,

EVENTOUT

54

83

116 144

PD3

110

5T

SMC_CLK,
USART2_CTS,

EVENTOUT

84

117 145

PD4

110

5T

SMC_NOE,
USART2_RTS,

EVENTOUT

85

118 146

PD5

110

5T

SMC_NWE,
USART2_TX,

EVENTOUT

86

119 147

Vss

120 148
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Vobp P - - - - - 121 149
SMC_NWAIT,
PD6 /0| 5T USART2_RX, - - 87 122 150
EVENTOUT
SMC_NEL1,
SMC_NCE2,
PD7 /O | 5T - - 88 123 151
USART2_CK,
EVENTOUT
SMC_NEZ2,
SMC_NCES3,
PG9 /o | 5T - - - 124 152
USART6_RX,
EVENTOUT
SMC_NCE4 1,
PG10 /o | 5T SMC_NES3, - - - 125 153
EVENTOUT
SMC_NCE4 2,
ETH_MII_TX_EN,
PG11 /o | 5T - - - 126 154
ETH_RMII_TX_EN,
EVENTOUT
SMC_NE4,
PG12 /o | 5T USART6_RTS, - - - 127 155
EVENTOUT
SMC_A24,
USART6_CTS,
PG13 /o | 5T ETH_MII_TXDO, - - - 128 156
ETH_RMII_TXDO,
EVENTOUT
SMC_A25,
PG14 /o | 5T - - - 129 157
USART6_TX,
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ETH_MII_TXD1
ETH_RMII_TXD1,

EVENTOUT

Vss

130 158

Vbb

131 159

PG15

I/0 5T

DMC_LDQM,
USART6_CTS,
DCI_D13,

EVENTOUT

132 160

PB3

(JTDO/TRACESWO)

I/0 5T

JTDO,
TRACESWO,
SPI3_SCK,
12S3_CK,
TMR2_CH2,
SPI1_SCK,

EVENTOUT

55

89

133 161

PB4

(NJTRST)

I/0 5T

NJTRST,

SPI3_MISO,
TMR3_CH1,
SPI1_MISO,
12S3ext_SD,

EVENTOUT

56

90

134 162

PB5

I/0 5T

12C1_SMBAI,
CAN2_RX,
OTG_HS_ULPI_D7,
ETH_PPS_OUT,
TMR3_CH2,

SPI1_MOSI,

SPI3_MOSI,

57

91

135 163
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DCI_D10,
12S3_SD,

EVENTOUT

PB6

110 5T

12C1_SCL,
TMR4_CH1,
CAN2_TX,
DCI_D5,
USART1_TX,

EVENTOUT

58

92

136

164

PB7

/0 5T

12C1_SDA,

SMC_NL,
DCI_VSYNC,
USART1_RX,
TMR4_CH2,

EVENTOUT

59

93

137

165

BOOTO

Vep

60

94

138

166

PB8

/10 5T

TMR4_CH3,
SDIO_D4,
TMR10_CH1,

DCI_DS,
ETH_MII_TXD3,
12C1_SCL,
CAN1_RX,

EVENTOUT

61

95

139

167

PB9

110

5T

SPI2_NSS,
12S2_WS,
TMR4_CH4,

TMR11_CH1,

SDIO_D5,

62

96

140

168
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DCI_D7,
12C1_SDA,
CAN1_TX,
EVENTOUT
TMR4_ETR,
SMC_NBLO,
PEO /o | 5T - - 97 141 169
DCI_D2,
EVENTOUT
SMC_NBL1,
PE1 /o | 5T DCI_D3, - - 98 142 170
EVENTOUT
Vss P - - - 63 99 - -
PDR_ON I | 5T - - - - 143 171
Voo P - - - 64 100 144 172
TMR8_BKIN,
Pl4 /o | 5T DCI_DS, - - - - 173
EVENTOUT
TMR8_CH1,
PI5 /o | 5T DCI_VSYNC, - - - - 174
EVENTOUT
TMR8_CH2,
PI6 /o | 5T DCI_D#, - - - - 175
EVENTOUT
TMR8_CH3,
DCI_D7,
PI7 /0| 5T - - - - 176
EVENTOUT,
DMC_WE

T

(1) PC13. PC14 fil PC15 @it FLygEFF it i, BT AR ICA PRI IR (3 = %), RIL/EHH =T GPIO [ PC13

& PC15 11 I 52 21 R i«
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% 4 GPIOA S HIReMC &

F: AFO AF1 AF2 | AF3 | AF4 | AF5 | AF6 | AF7 | AF8 | AF9 AF10 AF11 AF12 | AF13 i: AF15

PA TMR2_C | TMR5 | TMR8_ USART | UART ETH_MII_C EVEN

0 ) HL_ETR | _CH1 | ETR ) ) ~ | 2.cTs | 4.TX ) ) RS ) ) | TouT
ETH_MI_R

PA TMR2_C | TMR5 USART | UART X_CLK EVEN

1 ) H2 _CH2 ) ) ) " | 2.RTS | 4.RX ) ) ETH_RMII_ ) ) | TouT
REF_CLK

PA TMR2_C | TMR5 | TMR9_ USART EVEN

2 ) H3 _CH3 | CH1 ) ) ) 2 TX ) ) ) ETH_MDIO ) ) | TouT

PA TMR2_C | TMR5 | TMR9_ USART OTG_HS_ | ETH_MIl_C | DMC_C EVEN

3 ) H4 _CH4 | CH2 ) ) ) 2_RX ) ) ULPI_DO oL KE ) | TouT

SPI3
PA SPIL_ | NSS | USART OTG_H | DCI_H EVEN
4 ) ) ) ) ) NSS | 1283 | 2. ck ) ) ) ) S SOF | sync | | TouT
WS

PA TMR2_C TMRS._ SPI1_ OTG_HS_ EVEN

5 ) H1 ETR CHIN ) SCK ) ) ) ULPI_CK ) ) ) "~ | TouT

PA TMRL B | TMR3 | TMRS_ SPI1_ TMR13 DCI_PI EVEN

6 ) KIN _CH1 | BKIN ) Miso | ) ) _CH1 ) ) ) xck | | Tout
ETH_MII_R

PA TMRL_ C | TMR3 | TMRS_ SPI1_ TMR14 X_DV EVEN

7 ) HIN | CH2 | CHIN ) MOSI ) ) ) _CH1 ) ETH_RMII_ ) ) "~ | TouT
CRS_DV
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PA TMRL_C 12C3_ USART OTG_FS_ EVEN
g | MCOt H1 ) ) scL ) ) 1 CK ) ) SOF ) ) ) | TouT
PA TMRL_C 12C3_ USART DCI_D EVEN
9 ) H2 ) ) SMBA | ) 1 TX ) ) ) ) ) 0 | TouT
PA TMRL_C USART OTG_FS._I DCI_D EVEN
10 ) H3 ) ) ) ) ) 1_RX ) ) D ) ) 1 | TouT
PA TMRL_C USART CAN1_| OTG_FS_ EVEN
11 ) H4 ) ) ) ) ) 1.CTS ) RX DM ) ) ) | TouT
PA TMRL_E USART CAN1_ | OTG FS_ EVEN
12 ) TR ) ) ) ) ) 1 RTS ) X DP ) ) ) "~ | TouT
PA | JTMS_ EVEN
13 | SwpIo ) ) ) ) ) ) ) ) ) ) ) ) ) | TouT
PA | JTCK S EVEN
14 | WCLK ) ) ) ) ) ) ) ) ) ) ) ) ) | TouT
TMR2_C SPI3
PA H1 SPI1_ | NSS EVEN
J7DI ; ; ; - - - - - ; - -
15 TMR2_E NSS | 12¢3_ TOUT
R ws
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A
Fo AFO AFL | AF2 | AF3 | AF4 | AF5 AF6 AF7 | F | AFg AF10 AF11 ar12 | ariz |27 aFs
rt 8 14
PB TMRL_ | TMR3 | TMRS_ OTG_HS_ | ETH_MII_ EVEN
0 ) CH2N | CH3 | CH2N ) ) ) ) ) ) ULPI. D1 | RXD2 ) ) | TouT
PB TMRL_ | TMR3 | TMRS_ OTG_HS_ | ETH_MIl_ EVEN
1 ) CH3N | CH4 | CH3N ) ) ) ) ) _ ULPI. D2 | RXD3 ) ) | TouT
PB EVEN
2 ) ) ) ) ) ) ) ’ ) ’ ) ) ) ) " | TouT
PB | JTDO/TRA | TMR2_ SPI1_ | SPI3_SCK EVEN
3 | CESWO | CH2 ) ) ) SCK | 1283 CK ) ) ) ) ) ) i " | Tout
PB | irRsT _ TMR3 _ _ SPIL_ | e | 1253 | _ _ _ _ ) | EVEN
4 _CH1 MISO - sD ToUuT
PB TMR3 I2c1_ | sPiL_ | sPI3_MOSI CAN2_ | OTG_Hs_ | ETH_PP DCI_D EVEN
5 ) ) _CH2 SMBA | MOSI | 1253 sD - | RX ULPI.D7 | S OUT ) 10 " | Tout
PB TMR4 I2c1_ USART CAN2_ DCI_D EVEN
6 ) ) _CH1 scL ) ) 11X || TX ) ) ) 5 " | Tout
PB TMR4 I2c1_ USART SMC_N | DCI_V EVEN
7 ) ) _CH2 SDA ) ) 1LRX | ) ) ) L syne | | TouT
PB TMR4 | TMR10 | 12C1_ CANL_ ETH MI_ | SDIO_ | DCI_D EVEN
8 ) ) CH3 | CHL | scL ) ) ) | RX ) TXD3 D4 6 | TouT
SPI2_
PB TMR4 | TMR11 | 12C1_ | NSS CANL_ SDIO_ | DCI D EVEN
9 ) ) _CH4 | CHL | SDA | 1252 ) ) I ) ) D5 7 | TouT
ws
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SPI2_
PB TMR2_ l2c2_ | sck USART OTG_HS_ | ETH_MII_ EVEN
10 ) CH3 ) ) scL | 12s2_ ) 3 TX ) ULPID3 | RX_ER ) ) | TouT
CcK
ETH_MII_
PB TMR2_ 12c2_ USART ote Hs | =N EVEN
11 ) CH4 ) ) SDA ) ) 3 RX ) ULPI_D4 ETH ) ) " | Tout
_RMILTX
_EN
SPI2_ ETH_RMI
PB TMRL_ I2c2_ | NSS USART CAN2_ | OTG_HS_ | I_.TXDO | OTG_H EVEN
12 ) BKIN ) ) SMBA | 1252_ ) 3 CK RX | ULPILD5 |ETH.MI_| S_ID ) | TouT
ws TXDO
SPI2_ ETH_RMI
PB TMRL_ ScK USART CAN2_ | OTG_HS_ | I TXD1 EVEN
13 ) CHIN ) ) ) 1252 ) 3 CTS T ULPI_ D6 | ETH_MII_ ) ) " | TouT
cK TXD1
PB _ TMRL | | TMRe_| SPIZ_ | e sp | USART TMR12 _ _ OTG_H _ | Even
14 CH2N CH2N MISO 3 _RTS _CH1 S_DM TOUT
SPI2_
PB | RTC_REFI | TMR1_ TMRS_ MOSI TMR12 OTG_H EVEN
15 N CH3N ) CH3N ) 1252 ) ) _CH2 ) ) S_DP ) "~ | Tout
sb
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A
AF | AF AF
Port o | 4 | AF2 | AF3 | AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 1s | FL | AFLS
4
OTG_HS EVE
PCO - - - - - - - - - - _ULPI_ - - - | - | NTO
STP uT
EVE
ETH_M
PC1 - - - - - - - - - - - - - | - | NTO
DC
uT
OTG_HS EVE
12S2ext ETH_MI
PC2 - - - - - SPI2_MISO - - - _ULPIL_ - - | - | NTO
_SD |_TXD2
DIR uT
OTG_HS | ETH EVE
SPI2_MOSI
PC3 - - - - - - - - - _ULPL_ | _MILTX - - | - | NTO
12S2_SD
NXT _CLK uT
ETH_MI
|_RXDO EVE
PC4 - - - - - - - - - - - ETH_R - - | - | NTO
MII_RX uT
DO
ETH_MI
|_RXD1 EVE
PC5 - - - - - - - - - - - ETH R - - | - | NTO
MII_RX uT
D1
TMR DCI EVE
TMRS USART6
PC6 - - | 3._cH - 12S2_MCK - - - - - SDIOD6 | D | - | NTO
_CH1 _TX
1 0 uT
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A
AF | AF AF
Port o | 4 | AF2 | AF3 | AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 1s | FL | AFLS
4
TMR DCI EVE
TMRS 12S3_M USART6
PC7 - - | 3.cH - - - - - - SDIO_D7 D| - | NTO
- _CH2 CK _RX - -
2 1 uT
TMR DCI EVE
TMRS USART6
PC8 - - | 3_cH - - - - - - - SDIODO | D | - | NTO
_CH3 _CK
3 2 uT
M TMR 12C3 DCI EVE
TMRS
PC9 C| - |3CH| ., |-SD| 125.CKN - - - - - - sDioDl | D | - | NTO
02 4 |~ A 3 uT
SPI3_S
DCI EVE
CK/ | USART | UART4_
PC10 - - - - - - - - - sDIoD2 | D | - | NTO
12S3. C | 3.TX TX
8 uT
K
DCI EVE
SPI3_ | USART | UART4_
PC11 - - - - - 12S3ext_SD - - - sblopb3 | D | - | NTO
MISO/ | 3_RX RX
4 uT
SPI3_
DCI EVE
MOSI | USART | UART5_
PC12 - - - - - - - - - SDIOCK | D | - | NTO
12S3_.S | 3. CK TX
9 uT
D
EVE
PC13 - - - - - - - - - - - - - - | - | NTO
uT
EVE
PC14 - - - - - - - - - - - - - - | - | NTO
uT
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A
port || AT | Ar2 | ars | AFd AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AT e | AFis
0| 1 3,

EVE
PC15 -] - - - - - - - - - - - - - | - | NTO
uT
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FH 7 GPIOD & A DjReRc &

AF | AF AF | AF | AF | AF AFl | AF1 AF1
Port AF2 AF7 AF8 AF9 AF12 AF13 AF15
0 1 3 4 5 6 0 1 4
CAN1_R EVENTOU
PDO - - - - - - - - - - - - SMC_D2 - -
X T
CAN1_T EVENTOU
PD1 - - - - - - - - - - - SMC_D3 - -
X T
TMR3_ET UART5_R DCI_D1 EVENTOU
PD2 - - - - - - - - - - SDIO_CMD -
R X 1 T
USART2_CT EVENTOU
PD3 - - - - - - - - - - - SMC_CLK - -
S T
USART2_RT EVENTOU
PD4 - - - - - - - - - - - SMC_NOE - -
S T
EVENTOU
PD5 - - - - - - - USART2_TX - - - - SMC_NWE - - T
EVENTOU
PD6 - - - - - - - USART2_RX - - - - SMC_NWAIT - - T
SMC_NE1/SMC_NC EVENTOU
PD7 - - - - - - - USART2_CK - - - - - -
E2 T
EVENTOU
PD8 - - - - - - - USART3_TX - - - - SMC_D13 - - T
EVENTOU
PD9 - - - - - - - USART3_RX - - - - SMC_D14 - - -
PD1 SMC_D15 EVENTOU
- - - - - - - USART3_CK - - - - - -
0 DMC_DQ10 T
PD1 USART3_CT EVENTOU
- - - - - - - - - - - SMC_A16 - -
1 S T
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port | A7 | AF AF2 AP | AR AR AR AF7 AF8 arg | ATH AT AF12 arz | 2N AR
o | 1 3| 4|56 0 1 4
PD1 TMR4_CH USART3_RT SMC_A17 EVENTOU
2 S 1 I . s ) ) ) ) DMC_DQ11 ) ) T
PD1 TMR4_CH SMC_A18 EVENTOU
3 S 2 I . ) ) ) ) ) DMC_DQ12 ) ) T
PD1 TMR4_CH SMC_DO EVENTOU
4 S 3 I . ) ) ) ) ) DMC_DQ13 ) ) T
PD1 TMR4_CH SMC_D1 EVENTOU
5 S 4 I . ) ) ) ) ) DMC_DQ14 ) ) T
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#H% 8 GPIOE & H el &

AF | AF | AF | AF | AF | AF | AF1 AF1
Port AFO AF1 AF2 AF3 AF11 AF12 AF13 AF15
4 5 6 7 8 9 0 4
PEO TMR4_ET SMC_NBL | DCI_D EVENTOU
R 0 2 T
SMC_NBL | DCI_D EVENTOU
PE1 - - - - - - - - - - - - -
1 3 T
TRACECL ETH_MII_TXD EVENTOU
PE2 - - - - - - - - - - SMC_A23 - -
K 3 T
EVENTOU
PE3 | TRACEDO - - - - - - - - - - - SMC_A19 - - T
DCI_D EVENTOU
PE4 | TRACED1 - - - - - - - - - - - SMC_A20 -
4 T
TMR9_CH DCI_D EVENTOU
PE5 | TRACED2 - - - - - - - - - - SMC_A21 -
1 6 T
TMR9_CH DCI_D EVENTOU
PE6 | TRACED3 - - - - - - - - - - SMC_A22 -
2 7 T
EVENTOU
PE7 - TMR1_ETR - - - - - - - - - - SMC_D4 - - T
TMR1_CH1 EVENTOU
PES8 - - - - - - - - - - - SMC_D5 - -
N T
EVENTOU
PE9 - TMR1_CH1 - - - - - - - - - - SMC_D6 - - T
PE1 TMR1_CH2 EVENTOU
- - - - - - - - - - - SMC_D7 - -
0 N T
PE1 EVENTOU
- TMR1_CH2 - - - - - - - - - - SMC_D8 - -
1 T
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AF | AF | AF | AF | AF | AF | AF1 AF1
Port AFO AF1 AF2 AF3 AF11 AF12 AF13 AF15
4 | 5 |6 | 7|89 0 4
PE1 TMR1_CH3 EVENTOU
- - - - - - - - - - - SMC_D9 - -
2 N T
PE1 EVENTOU
- TMR1_CH3 - - - - - - - - - - SMC_D10 - -
3 T
PE1 EVENTOU
- TMR1_CH4 - - - - - - - - - - SMC_D11 - -
4 T
PE1 TMR1_BKI EVENTOU
- - - - - - - - - - - SMC_D12 - -
5 N T
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#H% 9 GPIOF & HTRehc &

Port | AFO | AF1 | AF2 AF3 AF4 AF5 | AF6 | AF7 | AF8 AF9 AF10 | AF11 AF12 AF13 | AF14 AF15
SMC_AO0
PFO - - - - [2C2_SDA - - - - - - - - - EVENTOUT
DMC_A10
SMC_A1
PF1 - - - - 2C2_SCL - - - - - - - - - EVENTOUT
DMC_AO
SMC_A2
PF2 - - - - I2C2_SMBA | - - - - - - - - - EVENTOUT
DMC_A1
SMC_A3
PE3 - - - - - - - - - - - - - - EVENTOUT
DMC_A2
SMC_A4
PF4 - - - - - - - - - - - - - - EVENTOUT
DMC_A3
PF5 - - - - - - - - - - - - SMC_A5 - - EVENTOUT
SMC_NIORD
PF6 - - - | TMR10_CH1 - - - - - - - - - - EVENTOUT
DMC_A4
SMC_NREG
PF7 - - - | TMR11_CH1 - - - - - - - - - - EVENTOUT
DMC_A5
SMC_NIOWR
PFS8 . . - - - - - - - | TMR13_CH1 - - - - EVENTOUT
DMC_A6
SMC_CD
PF9 - - - - - - - - - | TMR14_CH1 - - - - EVENTOUT
DMC_A7
SMC_INTR
PF10 . . . - - - - - - - - - - - EVENTOUT
DMC_A8
PF11 - - - - - - - - - - - - DMC_UDQM | DCI_D12 - EVENTOUT
PF12 - - - - - - - - - - - - SMC_A6 - - EVENTOUT
PF13 - - - - - - - - - - - - SMC_A7 - - EVENTOUT
PF14 - - - - - - - - - - - - SMC_A8 - - EVENTOUT
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Port AFO | AF1 | AF2 AF3 AF4 AF5 | AF6 | AF7 | AF8 AF9 AF10 | AF11 AF12 AF13 AF14 AF15
PF15 - - - - - - - - - - - - SMC_A9 - - EVENTOUT
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% 10 GPIOG & HURell &

AF | AF | AF | AF | AF | AF | AF | AF AF | AF1 AF1
Port AF8 AF11 AF12 AF13 AF15
0 1 2 3 4 5 6 7 9 0 4
EVENTOU
PGO - - - - - - - - - - - - SMC_A10 - -
T
SMC_A11 EVENTOU
PG1 - - - - - - - - - - - - - -
DMC_CK T
SMC_A12 EVENTOU
PG2 - - - - - - - - - - - - - -
DMC_DQ15 T
SMC_A13 EVENTOU
PG3 - - - - - - - - - - - - - -
DMC_DQO T
SMC_A14 EVENTOU
PG4 - - - - - - - - - - - - - -
DMC_DQ1 T
SMC_A15 EVENTOU
PG5 - - - - - - - - - - - - - -
DMC_DQ2 T
SMC_INT2 EVENTOU
PG6 - - - - - - - - - - - - - -
DMC_DQs3 T
EVENTOU
PG7 | - - - - - - - - | USART6_CK | - - - SMC_INT3 - - T
USART6_RT EVENTOU
PG8 - - - - - - - - - - ETH_PPS_OUT DMC_DQ4 - -
S T
EVENTOU
PG9 - - - - - - - - USART6_RX - - - SMC_NE2/SMC_NCE3 - - -
PG1 SMC_NCE4_1/SMC_N EVENTOU
0 E3 T
ETH_MII_TX_EN
PG1 EVENTOU
X - - - - - - - - - - ETH_RMIL_TX_E SMC_NCE4_2 - - T
N
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AF | AF | AF | AF | AF | AF | AF | AF AF | AF1 AF1
Port AF8 AF11 AF12 AF13 AF15
o| 1| 2]|3]| 4|5 ]|6]|7 9 0 4
PG1 USART6_RT EVENTOU
- - - - - - - - - - - SMC_NE4 - -
2 s T
PG1 USART6_CT ETH_MII_TXDO EVENTOU
- - - - - - - - - - SMC_A24 - -
3 s ETH_RMII_TXDO T
PG1 ETH_MII_TXD1 EVENTOU
- - - - - - - - | USARTE_TX | - - SMC_A25 - -
4 ETH_RMII_TXD1 T
PG1 USART6_CT DCI_D1 EVENTOU
- - - - - - - - - - - DMC_LDQM -
5 s 3 T
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#t% 11 GPIOH ZE HIiRehl &

AF | AF AF | AF | AF | AF AF1
Port AF2 AF3 AF4 AF9 AF10 AF11 AF12 AF13 AF15
0 1 5 6 7 8 4
EVENTO
PHO - - - - - - - - - - - - - - -
uT
EVENTO
PH1 - - - - - - - - - - - - - - -
uT
ETH_MII_C EVENTO
PH2 - - - - - - - - - - - - - -
RS uT
ETH_MIl_C | DMC_A EVENTO
PH3 - - - - - - - - - - - - -
oL 9 uT
bHa 12C2_SC OTG_HS _ULPI_ EVENTO
L NXT uT
12C2_SD EVENTO
PH5 - - - - - - - - - - - - - -
A uT
PHE 12C2_SM TMR12_C ETH _MIl_R EVENTO
BA H1 XD2 uT
I2C3_SC ETH _MIl_R EVENTO
PH7 | - - - - - - - - - - - - -
L XD3 uT
PHS 12C3_SD DMC D | DCI_HSY EVENTO
A Q8 NC uT
12C3_SM TMR12_C EVENTO
PH9 - - - - - - - - - - - DCI_DO -
BA H2 uT
PH1 TMR5_C DMC_D EVENTO
- - - - - - - - - - - DCI_D1 -
0 H1 Q9 uT
PH1 TMR5_C EVENTO
- - - - - - - - - - - - DCI_D2 -
1 H2 uT
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AF | AF AF | AF | AF | AF AF1
Port AF2 AF3 AF4 AF9 AF10 AF11 AF12 AF13 AF15
0|1 516 | 7|8 4
PH1 TMR5_C EVENTO
-] - - - e - - - - DCI_D3 -
2 H3 uT
PH1 TMR8_CH DMC_D EVENTO
-] - - - - - | - | - | cANL_TX - - - -
3 N Q5 uT
PH1 TMR8_CH EVENTO
-] - - - e - - - - DCI_D4 -
4 2N uT
PH1 TMR8_CH DMC_D EVENTO
-] - - - e - - - DCI_D11 | -
5 3N Q6 uT
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% 12 GPIOI HHTiRENC &

Po | AF | AF AF AF | AF AF1
AF2 AF3 AF5 AF6 AF9 AF10 AF11 AF12 AF13 AF15
| o | 1 4 7 | 8 4
SPI2_NS
TMR5_C S EVENTO
PIO| - | - - - - -] - - - - - DCI_D13
H4 1252 W uT
S
SPI2_SC
EVENTO
PIL| - | - - - - K - -] - - - - - DCI. D8 | -
uT
12S2_CK
TMR8_C SPI2_MI | 12S2ext_ EVENTO
P2 | - | - - - -] - - - - - DCIL.D9 | -
H4 o) SD uT
SPI2_M
TMR8_E DMC_D EVENTO
P3| - | - - - osl - -] - - - - DCI_D10 | -
TR Q7 uT
12S2_SD
TMRS_B EVENTO
P4 | - | - - - - - -] - - - - - DCI.D5 | -
KIN uT
os TMR8_C DCI_VSY EVENTO
H1 NC uT
TMR8_C EVENTO
PI6| - | - - - - - -] - - - - - DCI.D6 | -
H2 uT
TMR8_C DMC_W EVENTO
PI7 | - | - - - - - -] - - - - DCI. D7 | -
H3 E uT
DMC_C EVENTO
PI8| - | - - - - - - -] - - - - - -
AS uT
oo CAN1_ DMC_R EVENTO
RX AS uT
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Po | AF | AF AF AF | AF AF1
AF2 AF3 AF5 AF6 AF9 AF10 AF11 AF12 AF13 AF15

rt 0 1 4 7 8 4
PI1 ETH_MII_RX | DMC_C EVENTO

0 _ER S uT
PI1 OTG_HS_ULPI DMC_B EVENTO

1 _DIR A uT

Pageb53
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4  ThEEHR

A E A APM32F415xG 417XEXG RA7F2 i R G40 R, B EA7EfEes . BHeh. HyA.
ANBERE S, B 5% Arm® Cortex®-M4F W% AHRIE S, 1S % Arm® Cortex®-M4F RS % F
W, AZFMATLAAE Arm A ] s R #8
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41  REGEW
411 ZRGEHR

Kl 5 APM32F415xG 417xExG R FHE K]

DMA1
DMA2

AHB1

\ GPIO A-

\ ORC

<—>
<—>
K—>

AN

AHB L Z:4ERE

@
!

AHB3

NI

BN

SM3

Sm4

AHB/APB1

AHB/APB2

/14

TMR2/3/4/5/6/7/12/13<¢:::i>

RTC

WwwDT

IWDT

SP12/1282

USART2/3

UART4/5

12C1/2/3

CAN1/2

|
|
|
|
\ SP13/1253
|
|
|
|
|

DAC1/2

TMR1/8/9/10/11

USART1/6

ADC1/2/3

SDIO

SPI1

SYSCFG

EINT

T-Sensor

AHB2

NVIC
M4F with FPU
JTAG/SWD
2 2
3 2 D-bus CCM Data RAM
5 T
<1 Code ol @
BUARFINAC FACC <;> =N
< m
Z;%USB 076

i

FEZESRAMI

Fft N SRAM2

EMMC

s

SRAM/SMNERTEfiE B

< thEusB o6 |
< gm0 |
S I
e
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4.1.2 HuhbmRSF
Fks 13 APM32F415xG 417xEXG Z 41|t b1k e 5
X% FELEHa L e
A5 0x0000 0000 FRH RIS X
A5 0x0800 0000 FLASH
1Y 0x0810 0000 PR
CcCcM 0x1000 0000 CCM(SRAM)
1Y 0x1001 0000 PR
e 0x1FFF 0000 RGP
(M 0x1FFF 7800 OTP [X 1§
(M Ox1FFF 7A10 TRE
15 0x1FFF C000 TR T
(M Ox1FFF C010 TRE
SRAM 0x2000 0000 SRAM
— 0x2002 0000 TRE
APB1 0x4000 0000 TMR2
APB1 0x4000 0400 TMR3
APB1 0x4000 0800 TMR4
APB1 % 0x4000 0C00 TMR5
APB1 % 0x4000 1000 TMR6
APB1 % 0x4000 1400 TMR7
APB1 2k 0x4000 1800 TMR12
APB1 2k 0x4000 1C00 TMR13
APB1 2k 0x4000 2000 TMR14
APB1 2k 0x4000 2400 TRe
APB1 2k 0x4000 2800 RTC
APB1 2k 0x4000 2C00 WWDT
APB1 a2z 0x4000 3000 IWDT
APB1 % 0x4000 3400 12S2ext
APB1 % 0x4000 3800 SPI2/12S2
APB1 % 0x4000 3C00 SPI3/12S3
APB1 % 0x4000 4000 12S3ext
APB1 % 0x4000 4400 USART2
APB1 0x4000 4800 USART3
APB1 0x4000 4C00 UART4
APB1 0x4000 5000 UART5
APB1 0x4000 5400 12C1
APB1 0x4000 5800 12C2
APB1 0x4000 5C00 12C3
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X3 st SEBR
APB1 52k 0x4000 6000 IRE
APB1 2k 0x4000 6400 CAN1
APB1 2k 0x4000 6800 CAN2
APB1 52k 0x4000 6C00 RE
APB1 2k 0x4000 7000 PMU
APB1 2t 0x4000 7400 DAC
APB1 fi 2k 0x4000 7800 TRER

— 0x4000 8000 PR
APB2 % 0x4001 0000 TMR1
APB2 % 0x4001 0400 TMRS
APB2 2k 0x4001 0800 IRE
APB2 % 0x4001 1000 USART1
APB2 2 0x4001 1400 USART6
APB2 jii£k 0x4001 1800 IRE
APB2 2 0x4001 2000 ADC1/2/3
APB2 j;i£k 0x4001 2400 TRE
APB2 2 0x4001 2C00 SDIO
APB2 2 0x4001 3000 SPI
APB2 4 0x4001 3400 IRE
APB2 % 0x4001 3800 SYSCFG
APB2 % 0x4001 3C00 EINT
APB2 % 0x4001 4000 TMR9
APB2 % 0x4001 4400 TMR10
APB2 % 0x4001 4800 TMR11
APB2 0x4001 4C00 TRER

— 0x4001 5800 TRE

AHB bus 0x4002 0000 GPIOA
AHB bus 0x4002 0400 GPIOB
AHB bus 0x4002 0800 GPIOC
AHB bus 0x4002 0C00 GPIOD
AHB bus 0x4002 1000 GPIOE
AHB bus 0x4002 1400 GPIOF
AHB bus 0x4002 1800 GPIOG
AHB bus 0x4002 1C00 GPIOH
AHB bus 0x4002 2000 GPIOI
AHB %k 0x4002 2400 IRE

AHB a2 0x4002 3000 CRC

AHB #42% 0x4002 3400 TR
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X3 st SEBR
AHB =4 0x4002 3800 RCM
AHB =4 0x4002 3C00 FMC Reg.
AHB =4 0x4002 4000 %14 SRAM
AHB &2k 0x4002 5000 RE
AHB =4 0x4002 6000 DMA1
AHB =4 0x4002 6400 DMA2
AHB %k 0x4002 6800 TRER
AHB a2 0x4002 8000 MAC
AHB %k 0x4002 9400 IRE
AHB %% 0x4004 0000 USB OTG_HS1/2
AHB %% 0x4008 0000 TRed
AHB %% 0x5000 0000 USB OTG_FS
AHB &2k 0x5004 0000 IRE
AHB 4% 0x5005 0000 DCI
AHB &2k 0x5005 0400 TRE
AHB 4% 0x5006 0000 CRYP
AHB 4% 0x5006 0400 HASH
AHB 2% 0x5006 0800 RNG
AHB %% 0x5006 0C00 TRe
AHB % 0x5008 0000 SM4
AHB %% 0x5008 0400 SM3
AHB % 0x500A 0000 BN
AHB 248 0xA000 0000 EMMC Reg.

— 0xA000 1000 TRe

M 0xE000 0000 Wz A5

— 0xE010 0000 TRE
413 RBIKRE
JEENF, H P AT E Boot G I s LSk £ DA =R E s b i) — e
® \TAFME AR B
® )\ BootLoader J5i5))
o HMNE SRAM 53]

# )\ BootLoader J53l), H /-~ n]fd A & 182 18 H 4w A 7 Flash.

42 A

APM32F415xG 417xExG A IZ 2T H FPU 115 B ICH Arm® Cortex®-M4F, BT %5 K
AMG THFER, 3R OL00 R AT RE R e b R R W N, A FTE Arm T H R4
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4.3  HHTEEREE
4.31 REMRERFEriEHE(NVIC)
WE 1 MrERETDEIEHIEZE (NVIC), NVIC REfAbEE 21X 85 NAT Bl h rdE (AEFHE 16
A~ Cortex®-M4F [ Wr£k) A1 8 ANMILJed; v E Bz N AZAL IS I & Dk, ik B LE
IR Hp Wi J97 Ak B B PIE 2 A B G 21 R A v P e 2 BT
4.3.2 AP W/ (EINT)
AN W/ AR B A 23 AN LRI AR, t"hﬂ%&@’a‘ w HES . HH W/ ARG R A
B RGNS AT E O B Rl R . R XA, EERE R B B 140 4
GPIO AJ &S] 16 N HM T b4k .
4.4 LS
b B AR EFE G X . SRAM. (5 B8, HAEBIRAFERGAAMEIX . EIFT, RIAEHE
[X 17 BootLoader. 96 fiiMi—1t4 ID. FHAMXEERFLE:; KEMAHXE] HESANERF, &
s,
=% 14 F LAAEX
i BRAE TheE
LB 1MB TE TR PR A
SRAM 192 KB CPU #ELL O 45 BV A (315D
REAHIX 30KB 1£Jil BootLoader. 96 fiME—i %% ID. T AEMX A ERER
BT 16Bytes Te B E A X S 4. MCU LAE T3
4.41 TWERERINSFAEERSE (EMMC)
APM32F415xG 417xExG R¥&E K T EMMC #tk, H SMC (FpSfAigistles). DMC (Bi&A7
fEdH 28 Hpk, %3 PC K. SRAM. SDRAM. PSRAM. NorFlash 1 NandFlash.
IR N4
® =/ EMMC Hlji, L@ uiZEs NVIC ¥t
® %5 FIFO
® UL A LAZERS NAND INAEAI PC KA A AMEAiE #s i 4T
® 5LCD %
4.4.2 WHEERBRIFTED (LCD)

EMMC w] PAFE B ik 5 2 B LCD il 38 o882z, & 3 FF Intel 8080 Al Motorola 6800 1
MR, HRENE RIGHL S REE A LCD #20. ffi XA LCD 4742 1 AT LUAR J7 {6 M i) 2 14 & f P 7
NS, sl R s s s s s R T R
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4.5 Bgh

4.51 BFEHH
APMB32F415xG 417xExG B 4hH LT K
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K] 6 APM32F415xG 417xExG I #iif

JTETH_MII_TX_CLK
i ——»MACTXCLK
PHY ETH
25-50MHz SYSCFG_PMCFG [ETHSEL]
m ETH_MI|_RX_CLK ——»MACRXCLK
|
L »MACRMIICLK
USB2. 0
PHY [ ] » 0TG_HS ULPI
24-60MHz corton
[/87] » System
Clock
Eﬁ;ghf > [WDTCLK
» FCLK
RTCSEL[1:0]
» SMCCLK
0sc32_out[ 1 SEGK /1.2.4 DMCCLK
32.768 —»RTC
0SC32_IN -
KHz /2..31
W
0SC_OUT Eéi4_26MHZ
HSECLK 168MHz MAX
» HOLK
0SC_IN 0SC SYSOLK
168MHz ANE
MAX Prescaler
16MHz | /1,2, 4eee
HS | CLK 512
PLL1CLK
HSECLK 42MHz MAX TMR2, 3, 4,5, 6,7, 12, 13, 14
if (APB1 Prescaler=1) X 1——» TMRxCLK
SCLKSEL b APB1| elseX?2
a rescaler
PLL1CLK
A O /1,2, 4,8,16
42MHz MAX oo
PLL1 D PLL48CLK
c2
A O 12SSEL
PLL2D | by 501k 7(énaIog1A00444444444444444> ADGCLK
CZ rescaler (Ana | og)
—» 12SCLK /2,4,6,8
12S_CKIN [ ]
MCOTSEL 84MHz MAX
MCO1PRE HS | CLK APB2 TMR1, 8,9, 10, 11
MCO1 LSEGLK 4 Prescaler [#if (APB2 Prescaler=1) X 1——» TMRxCLK
L /1,2,4,8,16 elsex2
————HSECLK
PLL1CLK BAMHz MAX | oo o
MCO2SEL
MCO2PRE SYSOLK > ETH PTP
MCO2
————PLL2CLK
L 1.5
HSECLK
PLL1CLK
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452 ®HE
A R 28 B v TR k. RIS B, SR A HSICLK. HSECLK, RIER£A
LSECLK. LSICLK; %4k, AUt FRaMNrIR a5 B, 8L 4 RIS 75 E i i
4.5.3 RERTH
A% $E HSICLK. PLLCLK. HSECLK /£ AN & 4H4F, PLLCLK FIHS£Ry5 m i HSICLK.
HSECLK Wi —Fh, ALE PLL IS ARE. I RETRIG T T RGP .
PR EAL RN, BRINESE HSICLK /E N R G4, 2 Ja H P al B 4718 B IR i Bh s vp i) — A
HNARGR B, R0 2] HSECLK KT, RG0K B ahHu)#al HSICLK, S fEae 7w, B4
AT DAY 2R S A T o
454 SL&REE
N'E AHB. APB1. APB2 4k, AHB [ 42 SYSCLK, APB1. APB2 (42
HCLK; It B 440 250 ] 33 T = ft 20, AHB 5 & 4% A 168MHz, APB2 [1) 55 misi%
84MHz, APB1 )i i & 42MHz.
455 SR
APM32F415xG 417xExG RF|E R ANBUHI, — A2 E PLL (PLL1), — 2% 12S 4tk
ERBEN PLL (PLL2) . "EAI148 7 ELE i e & 28057 A AR pp iR, HARSHAIN B %517
RIES WH P FHt
46 HEEGHFESHE
461 HEIR
Frg 15 HLYE TR
ZFR HETEHE TiHA
Vo 1.8~3.6V Bt Voo 5% 110 (EAK 10 WEIHIAARED P H s 2S At
JJ ADC. DAC. Efitil. RC ¥Ei% 24/ PLL [IAELEE e, {# ] ADC BY
Vopa/Vssa 1.8~3.6V
DAC I, Vopa Fil Vssa 25705155 5ili% 4 2 Voo F1 Vss.
1] Voo BF, I VRIS, RTC. AN 32KHz #R3% 24 H1 5 4 2F
VBaT 1.8~3.6V )
TRt
4.6.2 AES
FoHs 16 52 TAER
BHR BB
TR (MR) T s
KRR (LPR) F TR
N FAF R, BRI V8 R S8 m A, R ke, RS IIRE N, 47 580 SRAM
g A 2 A T

T WISSER AR IRASET TR, AR s .
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4.6.3 HJFEHEKZESR
P AR T E R A (PORD. #diE A (PDR) FIREEN (BOR) Mk, ix=F k4
ST TARIRAS o 2490 Fp A7 07 Pl 4 0 00380 P50 FbL P ARG T B2 O BRAE (Vporor) I, ER{E 413655
RLHLE, ARG AR
% i P B RES I Vop 6K 015 Vievo BRI H A2 7T 45 2 B8 HiUE W45 52 (PVD), 4 Vipp 7E
Vo BTG FIAN B b I B 2o A v, AT et o 7 FIR 45 T3 MCU 8 R 22 4IRS
47 RIhFEER
APMB32F415xG 417XEXG KRR . (ZHL. FHl = PR IhRERIR, X SR e ThAe . Wefigit
W MR T A A2 5, AT S BR PR 6 SR R ek 5
Fke 17 RIhFERE
FRF i B

HEE R A 2 WAZAEIETAE, P s st T TARIRAS,  REad i W/ 2 F e

fEHLE R A B AR DI FEARR 35

£ SRAM FIZFE 2880 A E L B LT, (AU 2 AT A B B AR i T FE
WS 1.3V At i i ph 215 11, HSECLK fffiEiRes . HSICLK. PLL #2451k, iHE# v &

ATARN AR BT 28 v e i MCU, AR 28 B 46 16 N hlizk 2 —. PVD firi . RTC.
USB_OTG.

FEpLARE WAMBIRIN R, RTC XK. Je&arfras W AVRIRE, FrfL B3 TAF;

A A THFE A
N T 2e ko5 b, T 1.3V i i, HSECLK &fAiEIR %8 . HSICLK It ¢, SRAM A

NRST EWAMNBEALE S IWDT Z4i. WKUP 51 _E 1) EF-#TEl RTC FISE &< MCU 1B H
FEpLAE .

4.8

4.9

DMA

WE 21 DMA, 3t 16 ME. BRI R 8 ANEE, (BRI E % R REAEH 1
MMEIE. SCRF DMA G kRI4M& A : ADC. DAC. SPI. USART. I12C. SDIO. TMRx. A[ftE
4 7% DMA GBI 6. SCRF “APfas—~Trfds . AP — A, SN —AEtEds” Bttt (7
fiti#s €145 Flash. SRAM. SDRAM).

GPIO

GPIO "R E viE MM . M. RHTheE. Bl Ao 38 S A\ w] ARC B Rz 25
A BB RN, JE A AT ARG B R e . R, R ShRE AT U ey A
BE, A AN A ] DU AN B AR AR DRGSR S T AR B A RE/AR ik B/ R R bl mT R
fic & 2MHz. 10MHz. 50MHz I, MR, DiFE. Mt oo,
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4.10

4101

BEAE
USART/UART

PO NEZIL 6 MEH SR PUR A, USART1/6 4 HIE{E 3 % Ak 10.5Mbit/s, H'&
USART/UART )il {5 i## rlik 5.25Mbit/s, FrH USART/UART mIECE B AFR . A ERIAL. {5
1EAL RO KL, #BATLASCRF DMA. &4~ USART/UART Djfig 2 7 1~ 3%

#H# 18 USART/UART Jjfe 2 5

USART B R/ USART1 USART2 | USART3 UART4 UART5 | USART6
D ] D 5 P A2 4% v N v — — J
B ae R v J J — — J
I'DA SIR Za it 45 Th e v v v v J J
LIN K v v v v v J
FRERFTE J J J J J J
SPI EHL v J J — — J
16 R KA T IR KB RER (Mbit/s) 5.25 2.62 2.62 2.62 2.62 5.25
8 I KA N B B (Mbit/s) 10.5 5.25 5.25 5.25 5.25 10.5
APB i} APB2 APB1 APB1 APB1 APB1 APB2
W V=Y.
4.10.2 12C

4.10.3

4104

www.geehy.com

WE 12C1/2/3 B2k, ] TET 2 ERRBME, 28 7 A28k 10 A2 T30k, 7 A2 WAk R
RN TR, B EE R AR R (B 100kbit/s) . PR (s 400kbit/s);
BT CRC kA de/keigde: BATA LLE H DMA #:4E 3 31 SMBus &£k 2.0 ik/PMBus &
2.

SPI/12S

WE 3 SPI, EERA, WEEUI ST, BT, "I DMA =64, AIicE
BT 4~16 £, 3 > SPIHR milEE #7371y 42Mbit/s, 21MBit/s, 21MBit/s.

WE 2128 (4rl5 SPI2. SPIB EAD, e i, MBI W TG, SCREFZD A&, o)
Be B 16 A28 32 A7 20 FE) 16 fir. 24 fir. 32 SrBdiiftim, S5 HRrt 2 v e & 36 2
8kHz~192kHz; 44— AN AN 128 B2 OB E N A, FLBWBha] BLLL 256 5 KAE A2 4
Z5H1RIY DAC Bififtid# (CODEC).

CAN

WHE 21 CAN, % 2.0A F12.0B (3 ML, @5 E X IMbit/s. & rJ LA &
3% 11 A FRIRERIARHENT, AT CLBECRI R % 29 RAR IR R . B 3 NKRIEIREE, 243
IR FEIBIR FIFO 1 28 ANTT A5 (1 sk 5%
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4.10.5

4.10.6

USB_OTG

PR R = AN USB #5138, —4~ OTG_FS FIA~ OTG_HS, #Bw] [FIF S HF ENLAMHLIIRE,
4 USB 2.0 #y5l On-The-Go #h7ehritE, AL E AN “INEHL” 5L “UMHL” #R, ELeR/F
4 USB 2.0 #13t, OTG_FS Wil (48MHz) e PLL #itl, OTG_HS %l (60MHz)
A PHY $24E.

Ethernet

FAE— %Y |IEEE -802.3-2002 1) MAC, HF#it MII 8t RMIT HEAT PLR M ik X i {5 « A
SHEEA PHY ZEEFYH LAN 228, PHY &3 Ml i H, #H 17 Ms5 T Mk 9 4
5 HT RMIl, FFH T DU >k B A% 25MHz B £ (M.

HE: UEHT APM32F417xEXG B 5.

410.7

4.1

4111

SDIO

TRKBTRMNARIEORER: SD &, SDI/O *, ZEAFR (MMC) il CE-ATA <ENIEM,
$2fit AHB R4 545 SD f#fi <. SD I/0O =, MMC 1 CE-ATA B [A] I EH A% % o

R sh gt

ADC

WE 31 ADC, #EN 1247, 4 ADC mZ A7 16 NMHMRIEIEMN 3 > BFEIE, A HE1E 7))
MR AR BIE . SH RS, 5iliE A/D Bl k. gL, Hmea i,
ADC ¥l SR AT LAZE NS TR B W FAFAHAE 16 AL EE A A7 d s SCRABUE T4,  S0ff DMA.

4.11.1.1 BEfERS

WE 1 /NRELIERS (TSensor), WifiiEd: ADC_IN16 J@IE, &A= A it i bl A il FE ek
224k, FIEE ADC SR (1 e AR e 5 iR

R 19 IR R HEE

e AR ik RN

TSensor_CALA1

TSensorwADC 7& 25°C(+5°C),
VDDA=3.3V(£10mV) | A FE1HH

4.11.1.2 RS EHE

WEZHHE Vrernt, WiliER: ADC_IN17 @i, nld@id ADC 3REUZ Vrerints Vrerint A ADC
AL B RS e

R 20 NS5 S HEE

RHEAE B TR R gt
VREFINT CAL (25 CES ORI, Ox1FFF 7A2A - Ox1FFF 7A2B
X - UX
- Vopa=3.3V(x10mV) F K5 11 JR G H s
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411.2 DAC

WHE 211247 DAC, %> DAC Xt —/MrthiisiE, wicEy 8 fir. 12 Az, S2Hf DMA )
e, BB AR, =M, By SO e RN A de, il 07 SSCRFAMARAS 5 i
v PHRSE IR 2% BB kA o

412 ER#
WE 2/ 16 fiE et (TMR1/8). 8 /> 16 A @I N 42 (TMR3/4/9/10/11/12/13/14) 2
AN 32 MBI ER 2 (TMR2/5). 2 4 16 (AR 28 (TMR6/7). 1 MM E T T ER 28 1
ANE OB T ER 2 1 N RS T 2L,
B 1) 5 B 2% ] DU SRS RS 7 /& 15 1E 5 18 4T o
ARG BN 2 NAZI AN, B B EREEIIEE, S1HEE N 0 B aE= A — T Rl R4
Wr, BT DA T S B E R G A Gl .
Tk 21 =LA IR RS A e S TR L
e
s RO AT B TR BB
TMR9/10
SR8 o
4% Sys Tick Timer TMR6/7 TMR2/5 TMR3/4 /11/12/13 TMR1/8
/114
Zfﬁ; 24 i 16 fir 32 fir 16 fir 16 fir 16 fir
T
;}ﬂf i L fE. WF AET | Ak fb. R, BT
T 534t 1~65536 [T N N
8 N 1~65536 [T =% 1~65536 [A)/F i B4
e
DMA i ] A aJ A B
K/
4 4
o
M
! VA VA 1
ll_l_ll
1 B AL R A5 SN B
B B 1 B A L AS SHN B T L2 NI
P 4 B AR T AMEIG S . 3w EANEIE S
1 B4 AE T AN B
R T SR )5 R TR
AR X H AR PWM
CHTXHEIER | DACHURE | WA, ST UsE | tf/ :
miE | 4. B, g ;Jﬁjj U
N WA N - B Ay,
VW | B ESEMEY | TUEN 16 | AT PWM . ‘;%TMRX"‘THT%:E%—EJ*HHB’]
g, Rl 3 | A5/ 52 I B8 107 ) DMA 53Kk Ijj; e
. WL e
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e
e

RGUHE N HAE B e A% RJE N %

it Has oy 0 I fE™ AT LAAL BRI 1 2 i 45 (15 5 BLE N 16 i PWM KL 23T,
A=A RS ‘B HA 4l fI e /1(0~100%)
. AT, T AT A
EIE RS R URgl, RN PWM Fir g 4%
1k
SRAL[FD B R T e

FH¥ 22 IWDT Fl WWDT Zhfig bhig

B

THER PR THRAE | FOHRK ThRevL A

bl =gk 12 fir [~ AR —A B HE I % 9 S P R A R I

HH—AN N B3 ST Y 28KHZ (1) RC #1835 S 32 L i
Bl RONIXAS RC R #sAor T E w4, Frole
AliE 4T TR H LR 0

= T8 R A AR T AL A R Gt
1~256 Z [a]f¥]

EREL
H,

e 3 T ] DAE B AR B SR Eh T
.
FE BT, TS T AR &

WA

AT LA E R HIEAT .

e R I T2 (3 R

R B IRED, B G Tt
EIRBIA R, AT DR

1 741 BN

413

4131

4.14

www.gee

RTC

WE 1D RTC, 54 LSECLK {Z 5% A5 (0OS32_IN. 0S32_0UT). 2 TAMP #iA\f5
SR (RTC_TAMP1/2); B gfJg ] £ 32.768kHz [4MB ik IEIRAT R 4%
LSICLK. HSECLK/128; ERihH Voo fibHL, 24 Voo WrHLE, W HBUI#HE Vear i, RTC ALE
KIS TBIEAELR; ARG EA. WAEEA. BIEEAN, RTC ALE MR A EK, LH
meh. HIThEE.

et

W E 4KB [{1% iy SRAM, 20 & arfias, BOAH Voo fliHL, 24 Voo Wi, wT A 3T)#E
Vear i, @O 3 fFas i AN ER: PAERGRA. WERAL. WIREAIN, & 0377 as i A
Eko

RNG

A RNG, it i SR Bt sy 32 A7 FEHLAL
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4.15

4.16

417

CRYP & AbH 28

A G AT DES. — 7 DES 5 AES 503t 75 35 f by () 0 1 4T I 2 R 25

HASH 4h# 28

) b TSR 2 A B B . MD5 B9 AT HMAGC 30915033, HMAGC #5081 5 V538 5o 01 %
BOGUETH S, Bitkz AhEA R 264—1 A B E . HMAC iR 45 SHA-1 &5
MD5 H5 bR EH K

DCI

AT ek E CMOS 8k i R B, EsCR A RS, G TR ARGk, X24
4 AL

HE: UEH T APM32F417xEXG B 5.

418

4.19

4.19.1

4.19.2

4.19.3

CRC
PIE 14 CRC (IRHFILARK) HHHHIE, W74 CRC Y, AIHR(E 8 . 16 L. 32 fi¥uff.
JIIE 3RS

BN

BN #ibiit RSA 1 ECC Sk ARAIERS, BB 1A RIS LF I A i K8 H 18 5B /R
Hrkrho i R R EA K ANSE T 2 80 3 RFE p AOMAIR th 2k B/ Rz 5. RSA I ia kM 1
BERIE(MEXP). 15 # 42 siiL(ECPM). sUINVE(ECPA)MI 18 IE(ECPV) /2 % ECC # A
#il, 1 SM2. £ RSA AR A, £ SM2 AN ESHE, Sl 7 HEAL R AL (MINV). X5
Bk ad A B EGEAT 1 Rabin-Miller UGS, i8S IN(MADD). #28(MSUB).  53fe
(MMUL). J1(ADD). J&(SUB)F A R ALK I(MSBD).  H Rl i STREFUE B 7 g SCH AT & B
TR 5

SM3

SM3_H & FSZHF AHB & L ERE IP %, TN T84 AE BIAIE. SM3 23R
JRFR RN S 5 A R RO HE o Ay PRAIGE — NIRRT L R K, B m] DU 2 DL A — A A
D9 B E R AR -

SM4

SMA_H /&3 F AHB $5: (TR ERE 1P B2, & 2006 4F 1 H AT IR Rb BRI Bk, fesp
T4 3 BRI WAP (5 £ A R SE L) A5 30 T 102 B, % 1P S HL SMA BRIESEEE,

S0 H5 ECB I CBC MRS . SM4 FLI% 2 —Fh 128 Rrify A B MBI #4851, Ny
TIRFERIETERE, HORBERIORA 8 4 s SR AT IR B ER R R, SE R4 A
BRAE U 32 AN
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5 AR

51  EASEIR %A

511 BRXEMR/ME

BRARRERIULNT, PR 77 fhod AE Ta=25"C R LA™ 2 L REAT IR o B R AN R/ IME T SRR T E Bt
B WIPAEEIRE L A B RT BhA

FERFAN RS NIRRT B BT ZR & AL Bt R D Z R R B e, B A 2k
BTN, LRSI A B BRI, O E IR = A AR HEZ (P £3X)
5 B KRN UE

5.1.2 #RE
s i, BB BT Ta=25°C. Vop=Vooa=3.3V Ml &, X Eeseiy T34 5

5.1.3 JLRUH£%
BRARRE U, SR il 26 M vt 3 i R 2
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51.4 HEHFR

K7 BT R

MCU
Vear
VBAT
— . LSECLK. RTC.
] FRIRFT X TR
GP10s AT A
W EmE
VCAPJ
2X2.2uF VCAPJ
Voo QF K#%. Flash.
Voo SRAM, Vss —
AES 18 —
;(XlOOnF;F — I/OIEEH\
X4.7u —— 3
HFEIME
— BYPASS_REG
PDR_ON R
= S (iTHI s
Voo Voo -
RG2S\
1X100nF+1X1 uF‘L RSN
VSSA
Vo 9
Viers ADC. DAC
0—| Veer-
1><100nF+1><1Lﬂ ReF

YiHH: B Voox ®78 Voo BIANME0E x 4

www.geehy.com
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51.5 HMBHEE

K 8 & 5| BENS Bt (i B Ak A

]

c=50p

MCUS | B

K9 5] B\ R 58

MCUS | B

K10 AR &7 &

Voo loo MCU
@ | - VDDX
Vss|
| 1| Ve ®
DDA
@ L VDDA
Vv —e
\—/TL l DD_VBAT .
@ 1| Vear Veerl —2
-4
52 ERATIEFRFE TR
FoAg 23 18 H TR
"5 S8 %M B/ME BAE E: Xiva
fHcLk N #B AHB I8 45% 168
MHz
frcLk W APBL 845 42
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w5 B2 %AF B/ME BRE Bfr
fecLkz N &5 APB2 I8 4% - - 84
Vbbp TR - 1.8 3.6 \Y
R FEL YR H TR
1.8 2.4
v (#BARAEH ADC. DAC ) A Voo 4 v
o FA L A Voo
2.4 3.6
(f# ] ADC. DAC i)
VBaT B0 3 FL YR L - 1.65 3.6 \Y
Ta WEGRIE GRERS 6) B KT HRFERL -40 85

R fE ERMIE R SRAERIA], QiU FAE R A F 5y Voo AT Vooa fEHL, 225K Voo M Vopa Z [A]5x £ #HZE 300mV.

53 #WRABEHE

e BT U A A0 B RBUE L, AT RE S TR AR AR . X RS AR
KA, AORIEAE AR T SR DI REIBAT IR

5.3.1 B REERMHT
ke 24 W EEREE

=) iR HE BT
Tste T AR FE VG -65 ~ +150 C
T K EE IR 125 C

5.3.2 BRHRE HURAFE
JITA ) FL Y5 Voo, Vopa) FIHL(Vss, Vssa) 3| I Z5TG 632245 3] &8 PR S 16l P 1 Pk el Pl U 1
Rl 25 FORHUE R

Viineg iR &/ME BAME L-¥0na
Vop - Vss AR T A L HL -0.3 4.0
£ BV B 51 _E RS R Vss-0.3 Vop+4 v
o FEFE SR B B Vss-0.3 4.0
| AVopx | ANTRIE R 5| R ] B R 22 - 50
| Vssx-Vss | AR 5| T 2 T ) v R 7 - 50 m

5.3.3 BRABUE BIAFHE
Fh 26 HUURE

Gin=) iR BAE Bpr
Ivop 223 Voo/Vopa HLJRZE 1) 6 B (LR HE ) 240
mA
lvss 283 Vs HLZR 1) B FLIAR (AL H FLIAT) 240
Page72
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5 iR BXE WA
AR 1O Az 51 A L i v 25
lio
FE 7 1O Az 51 A E R R 25
5T S R -5/+0
Iinaeeiny @
oAt 5| I EN IR *5
> linaeing@ BT 11O Fiz ) 51 10 - i 2 N i @ +25
1. B R HYR(Vop, VooayflH(Vss, Vssa) WG LE L VFTE R .
2. WHERS TS ERERE.
3. /O AEEHHATIEVEN; ViIN<Vss B, Iinaein A BER IS 5 K e VPN L R 48
4. S VN KB, S ATEAMR RS Inoen AE S Hdg KB . 24 Vin> Voo B, TG 24

Vin<Vss I, HEIR 51 8.
5. M)A 1O DFEIRAFENERE, = linoen 5 KB NN B -5 300 A 0 R i 2 3B 2 Al

5.3.4 FHEE (ESD)

Fkg 27 ESD 4%t i RAUEH
Cine) 2% * WH | A

VESD(HEM) Frr i s s (AR TA=+25 C, 74 JESD22-A114 +4500 \Y

e B =R, ASTEAEFE IR
5.3.5 a8 (LU)
s 28 HHAEBH

7S5 ZH % Bt
LU RO REN Ta=+105C, & JESD78A A

e =07 AU, AR Tl

54 kLS

5.41 Flash $%
FH% 29 Flash 17 #ei 4

/)
5 S5 %M {E HAUE BXE E: Xiv
o Ta = -40~105°C
tprog 8/16/32 ’T‘/é}ﬂ%*%ﬂj‘laj - 43 60 us
Vpp=2.4~3.6V
8 fir - 60 120
teraser | UL (16KBytes) BRI [a] 16 fiL - 60 120
—| Ta=-40~105C
32 fi1 - 60 120 ms
Vpp=2.4~3.6V
8 fir - 250 500
terase2 | U1 (64KBytes) R (1]
16 fif - 250 500
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BN
5 B4 %14 {E HANE BXE L: XA
32 fif - 250 500
8 i1 - 500 1000
terases | J1 (128KBytes) JZ[RH[A] 16 fir. . 500 1000
32 fif - 500 1000
8 fir - 10 20
) \ Ta =-40~105C
tme B RIS [A] 16 17 - 10 20 ms
Vpp=2.4~3.6V
32 fiL - 10 20
8 g AE 1 L 1.8 - 3.6
Vprag 16 fr & 11 i Ta = -40~105°C 2.1 - 3.6 \%
32 gL ) H 2.7 - 3.6
E: HEEAVHEBR N, AEA= RN,
5.5 Btk
5.5.1 SN ShIRRRE
5.5.1.1 G IEHRES =L KRR SN B
A RRTEIRAS IV SR (e . B8, KFERESE), S WAN A .
#H& 30 HSECLK4~26MHz & 7% g itk
e B2 %M B/ME HARIE BoE E::¥iv
fosc_in PR A A% 4 8 26 MHz
Rr St LR - 200 kQ
Vop=3.3V,
loprseciky | HSECLK HEJH #E - - 0.5 mA
CL=10pF@8MHz
{SU(HSECLK) Ja Bl (] Vob A& Fe 22 11 - 2 ms
E: HZEAVHEAE, AEA RN,
5.5.1.2 @R VEHRES = A2 H IR SR B A
HREREIRA IR SRR B2, BES), EERHENITA] .
k% 31 LSECLK #R3%5 % K5 1% (fuseck=32.768KHz)
5 S5 %At B/ME Biiikidlie] BXE B
fosc N IR T o AR - - 32.768 KHz
IDD(LSECLK) LSECLK HLyiH# - - - 1 MA
tsusecLy® JA Bl [A] Vop Fa8 58 - 2 s
e HEEAVHEEH, AEAFE A,
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(1) tsuwsecLE i BN TA], R NP e LSECLK THGHIIE, HEAEFEN 32.768KHz ki X BUNA]; X AHE R
F— N FR A 6 it AT PR D AT 2 ), 6 v e PR A 1 3 PR AN TR T AS R

5.5.2 P Sh IRk
5.5.2.1 FW#ENH (HSICLK) RC k%5
LH 32 HSICLK 3% s

LR
"5 e %M w/ME @ = I Bhr
fHsicLk A - - 16 - MHz
HSICLK ¥ | T.) Vop=3.3V, Ta=25T -1 - 1 %
Acc(HsICLK) -
AR e Vpp=2-3.6V, Ta=-40~105C -2 - 4 %
| HSICLK &% 100 120 A
(HSICLK) - - U
DDA(HSICLK .
t HSICLKC R Vop=3.3V, Ta=-40~105C 3.7 5
SU(HSICLK) o pp=3.3V, Ta=-40~ - . V&
2% J3 Bl (]
e HEEEVHESH, AEA PRI,
5.5.2.2 fRE KN # (LSICLK) RC k% 5%
FH& 33 LSICLK #R aediit
5 28 B/ME HAE BXE L Xiva
fLsicLk i (Vop=2-3.6V, Ta=-40~105C) 20 28 35 KHz
IDD(LSICLK) LSICLK R 25 Th#E - 0.4 0.6 MA
LSICLK #k & #sJa shi (8], (Vpp=3.3V, Ta=-
tsu(sicLk) - 16 40 us
40~105°C)
E: HEEAVHERE, AEA= RN,
5.5.3 PLL &%
Ft% 34 PLLA Bk
$E
"5 S8 E: Xiv
s/ ME HAYE BE
PLLL % A b 0.92 1 2.1 MHz
feLLe N
PLLL % NB 8 i 25 b 40 - 60 %
feLL1_ouT PLLL f% A5t H B 49 (Vop=3.3V, Ta=-40~105°C) 24 - 168 MHz
PLL1 {45t 48MHz i 44 (Vop=3.3V, Ta=-
feLL1_48_ouT - 48 75 MHz
40~105C)
tLocka PLL1 £AH S ] 60 - 120 us

E: BZREHER T, AL IR
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Fi% 35 PLL2 itk

HE
Vaa=] S E:<K 78
B/ME HWRIE BKRE
PLL2 % A B & 0.92 1 2.1 MHz
frLL2 IN
PLL2 iy N4 25 L 40 - 60 %
fpLL2 ouT PLL2 {545 it 4h, (Voo=3.3V, Ta=-40~105C) 20 - 144 MHz
tLocka PLL i FH S [i7] 82 - 150 us
56 HEGHFEEHE
5.6.1 _LH/AEBERE
Fot% 36 b H /s AR
w5 ¥ %M B/ME HAYE BAE AL
Vpp b FHid % 10 20000 us/V
tvop
Vop T i 10 20000 us/vV
5.6.2 PHRE AR R IRETE BB HUAR IR
LR 37 PR AT A R Y s R e
=) ¥ A B/ME HRIE BAE B
T B 1.68 1.70 1.70 \Y;
VPOR/PDR A A R
LT 1.71 1.72 1.73 \Y;
I By 2.19 2.21 2.24 \Y
VBoR1 IR R BRIAE 2 ) 1
BT 2.27 2.29 2.30 \Y;
T B 2.49 2.51 2.55 \Y;
VBoR2 REBE 0 2
LT 2.56 2.58 2.59 \Y;
I By 2.81 2.84 2.87 \Y;
VBOR3 R BB 25 3
T 2.89 2.91 2.92 \Y;
VBORhyst BOR iR - 100 mV
VPDRhyst PDR iR - 40.00 50.00 mvV
TRSTTEMPO H AR ] - 0.70 0.95 1.48 ms
E: HZEAVHEARE, AEAS RN,
FRHE 38 A gwFE HL YR A I R
w5 S FA: B/ME BRIE BKE B
T R EhL R b R PLS[2:0]=000 (_-F#¥) 2.14 2.18 \Y
VpvD
P PLS[2:0]=000 (" F43f) 2.03 2.10 \Y
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s 5 %4 B/ME HAUE RAE L: A
PLS[2:0]=000 (PVD iE#) 80.00 120.00 mv
PLS[2:0]=001 (_ETH) 2.30 2.34 Y
PLS[2:0]=001 (" F43) 2.18 2.23 \%
PLS[2:0]=001 (PVD L) 90.00 120.00 mvV
PLS[2:0]=010 (_ETH) 2.44 2.48 Y
PLS[2:0]=010 (" FF&#) 2.32 2.37 \Y
PLS[2:0]=010 (PVD iE#) 110 120 mv
PLS[2:0]=011 (_-THE) 2.58 2.63 \Y
PLS[2:0]=011 (&3 2.49 2.53 \Y
PLS[2:0]=011 (PVD i) 90 100 mv
PLS[2:0]=100 (_=THE) 2.75 2.80 v
PLS[2:0]=100 (T F&3) 2.64 2.68 \%
PLS[2:0]=100 (PVD &) 110 120 mvV
PLS[2:0]=101 (_ETHIY) 2.91 2.97 \Y
PLS[2:0]=101 (T F45) 2.81 2.86 Y
PLS[2:0]=101 (PVD iE#) 100 110 mvV
PLS[2:0]=110 (_L7+#) 3.02 3.08 \Y
PLS[2:0]1=110 (" FF&IH) 2.90 2.96 \%
PLS[2:0]=110 (PVD iE¥#) 110 120 mvV
PLS[2:0]=111 (_ETHE) 3.12 3.19 Y
PLS[2:0]=111 (T F4I5) 3.00 3.07 Y
PLS[2:0]=111 (PVD iE¥##) 110 120 mvV

By RO, R,
Tht
ThAE I A ZR 5

5.7

5.71
L
(2)
3
(4

www.geehy.com

4T Dhrystone2.1, ¥ iR Keil. V5, St bl LO 21t T AR .
B B 11O 5 AR AL TRl A, FFid 48] —ANE AT | Voo 8L Vss (B
BrAEREM UL, B AN G A
Flash 48 B B 5 faok X R
0~30MHz: 0 /MEAE )& 1
30~60MHz: 1 M55 A
60~90MHz: 2 M5 A
90~120MHz: 3 MEAEF I
120~150MHz: 4 /ME£5H 1
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® 150~168MHz: 5 M£5)E
(5)  HAMEIFIERT: feciki=frok/4, freike=frcik/2

5.7.2 BT Th#E
%% 39 FLF1E Flash (ART JF) T, BT

HRIEO BAHED
S8 %4 freLk Ta=25°C, Vpp=3.3V Ta=105C, Vpp=3.6V
Iopa(MA) Ioo(MA) Ippa(MA) Ibp(MA)
168MHz 751.56 67.70 802.2 74.02
144MHz 693.94 52.75 745.2 57.66
120MHz 637.4 44.49 691.1 49.39
90MHz 780.88 34.37 831.7 39.375
60MHz 636.86 23.86 689.6 28.7
HSECLK bypass®, {fifi§fiif4h
30MHz 636.62 13.29 689.4 18.099
)
25MHz 115.372 10.83 127.76 15.627
16MHz 115.418 7.21 127.93 11.905
8MHz 115.36 3.93 127.77 8.587
AMHz 115.328 2.31 127.78 6.967
2MHz 115.36 1.49 127.82 6.17
IBATIE T AR
168MHz 750.88 28.35 801.4 34.352
144MHz 692.84 22.02 744.7 26.958
120MHz 636.82 18.54 691.1 23.48
90MHz 779.8 14.45 831.9 19.302
60MHz 636.52 10.04 689.8 14.924
HSECLK bypass®, 3 Mg 4h
i 30MHz 636.4 5.75 690.2 10.563
B
25MHz 115.318 4.38 128.66 9.115
16MHz 115.344 3.01 128.44 7.673
8MHz 115.358 1.86 127.8 6.481
AMHz 115.348 1.27 127.84 5.93
2MHz 115.36 0.99 127.86 5.645

vE:

(1) HEEEEEEL, REA RN,

(2) SPEmtety 4AMHz, 24 fuck>25MHz i, JFJ5 PLL; 7 >¢H] PLL.

(3) 4 ADC. DAC. HSECLK. LSECLK. HSICLK. LSICLK &AM &FT I, 5B EHIMIThEE.
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T 40 FEF7E Flash (ART %) $#UT, BITHEAMITHE

HRIEO BAHED
S8 %4 freLk Ta=25°C, Vpp=3.3V Ta=105C, Vpp=3.6V
Iopa(MA) Ioo(MA) Ippa(MA) Ibp(MA)
168MHz 751.66 64.25 802 70.52
144MHz 693.58 51.09 745.3 56.05
120MHz 637.26 43.99 690.2 48.92
90MHz 780.86 34.91 831.4 39.971
60MHz 636.78 25.02 689.4 29.894
HSECLK bypass®, {{ififiif 4
30MHz 636.66 14.33 689 19.315
#w®
25MHz 115.362 11.80 127.72 16.725
16MHz 115.362 7.83 127.75 12.527
8MHz 115.35 4.27 127.8 8.994
AMHz 115.35 2.45 127.88 7.13
2MHz 115.362 1.57 127.76 6.279
IBATI T
168MHz 750.94 24.71 801.4 30.851
144MHz 692.82 20.21 744.7 25.179
120MHz 636.76 17.96 689.8 22.905
90MHz 780.46 15.03 831.6 20.009
60MHz 636.46 11.19 689.8 16.127
HSECLK bypass®, 3 Mg 4h
" 30MHz 636.38 6.79 689.9 11.675
y
25MHz 115.33 5.26 128.5 10.148
16MHz 115.32 3.65 127.96 8.458
8MHz 115.364 2.14 127.82 6.8
AMHz 115.35 1.43 127.68 6.114
2MHz 115.532 1.07 127.9 5.815

vE:

(1) HLEEPEEES, REA R,

(2) Sty 4AMHz, 24 fuck>25MHz I, JFJ8 PLL; ¢ H] PLL.

(3) 4 ADC. DAC. HSECLK. LSECLK. HSICLK. LSICLK il 44T IFI, I moMhThEE .

Fh% A BEFAE RAM AT, BT DA

HAEO BRAEY
¥ At freLk Ta=25C, Vpp=3.3V Ta=105C, Vpp=3.6V
Ippa(pA) Ioo(mA) Iopa(pA) Ibo(mA)
BT A IFE 168MHz 752.14 70.29 803.8 76.51
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HAUEO RAMEO

BY A freLk Ta=25C, Vpp=3.3V TA=105C, Vpp=3.6V
Ippa(UA) Iop(mMA) Ippa(UA) Ioo(mA)

144MHz 693.74 54.73 7455 59.73

120MHz 637.6 46.22 690.4 51.16

90MHz 781 35.67 832 40.53

60MHz 637.02 24.70 689.8 29.646

HSECLK bypass®, {#ifi i 4h 30MHz 636.74 13.74 689.2 18.596
®e 25MHz 115.42 11.23 127.85 16.02

16MHz 115.374 7.42 127.88 12.204

8MHz 115.37 4.05 127.81 8.836

4MHz 115.376 2.38 127.72 7.124

2MHz 115.347 1.53 127.76 6.267

168MHz 751.38 31.03 802.4 37.286

144MHz 693 24.11 744.7 29.106

120MHz 636.88 20.30 689.8 25.226

90MHz 780.56 15.81 931.6 20.743

60MHz 636.68 10.92 690 15.802

HSECLK bypass®, 3 i 4t

s 30MHz 636.62 6.19 689.7 11.021

25MHz 115.364 475 128.42 9.478

16MHz 115.348 3.26 128.79 8.067

8MHz 115.378 1.97 127.76 6.706

4AMHz 115.364 1.33 127.73 6.037

2MHz 115.34 1.02 127.74 5.703

VE:

(1) HZEAEIFNEH, REAFEFIH.

(2) HMEBETER N AMHZ, Y4 fuck>25MHz i, JF)8 PLL; {505¢H] PLL.

(3) *4 ADC. DAC. HSECLK. LSECLK. HSICLK. LSICLK £l #M&FT TP, TFHEH EEIMIThEE.
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5.7.3 MEIREAThEE
FH 42 FL/FTE Flash (ART 26) dhtr, BRARMELR R (KThEE

HAEO BAED

e %4 freLk Ta=25C, Vpp=3.3V Ta=105C, Vpp=3.6V
Ippa(pA) Ipp(MA) Iopa(pA) Ioo(mA)

168MHz | 751.34 54.18 802.1 60.33

144MHz | 693.26 42.25 745 47.12

120MHz | 637.24 35.75 689.8 40.53
90MHz 780.6 27.69 831.2 32.539

60MHz 636.72 19.33 689.2 24.149

HSECLK bypass®, {ffgfrHsME | 30MHz 636.46 11.02 689.2 15.8

25MHz | 115.356 8.96 127.77 13.7

16MHz 115.34 5.99 127.71 10.68

8MHz 115.334 3.33 127.78 8.01

AMHz 115.332 2.00 127.84 6.669

2MHz 115.352 1.34 127.82 6.017

MEFR A D 6

168MHz | 750.52 13.91 801 19.858

144MHz | 692.58 10.82 743.9 15.637

120MHz | 636.46 9.20 689 13.987

90MHz 780.24 7.44 830.6 12.206

60MHz 636.42 5.33 689 10.067

HSECLK bypass®, XHMIAT4bE | 30MHz 636.36 3.38 688.8 8.099

25MHz | 115.374 2.41 127.84 7.075

16MHz | 115.346 1.79 127.74 6.459

8MHz 115.354 1.23 127.83 5.914

AMHz 115.36 0.96 127.86 5.63

2MHz 115.422 0.83 127.84 5.535

VE:

(1) BZEETHERE, AEAEFR.
(2) APEBIT BN AMHZ, 4 fuck>25MHz 5, JF)2 PLL; 75M></ PLL.
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5.7.4 {EHERTHEE
Tk 43 1ENUEATIHE

JHRED, (Ta=257C) BAEe,
(Vop=3.6V)
%4 Vop=2.4V | Vpp=3.3V Vop=3.6V Ta=105C
Ioba {[>}5) Ibba Iop Ioba Ibp Ioba Ibp
(MA) | (MmA) | (UA) | (MA) | (LA) | (MA) | (WA) (mA)
Flash {#1E#5, RC Ak
. L s R S e (CEM | 9.28 | 0.69 | 9.80 | 0.70 | 10.05 | 0.71 | 12.36 | 20.00
WA A T IE AT AR S )
X, FraERGH#HLT ” N
s Flash f# B0, RC WHBIR
RN E RIS ((EM | 923 069 | 9.72 | 0.70 | 10 | 0.70 | 12.35 | 20.00
SLE T 1H)
Flash {5 L850, RC WHEHR
TE——— %%ﬁﬂ%‘%ﬁ%%ﬁa‘ém(%m 418 | 021 | 465 | 021 | 487 | 0.21 | 5.91 15.00
R, AR AT AR
. Flash f I, RC WHBIR
B AR 2R (M | 419 | 020 | 4.64 | 0.20 | 4.86 | 0.20 | 5.86 15.00
SLE 1)

Ve (1) A, REEA P IR
5.7.5 FHERTHEE
T 44 [P ThFE

HRIED, (Ta=25C) B|AMED, (Vop=3.6V)
Vop=2.4V | Vpp=3.3V Vpp=3.6V Ta=105C
%,fq: DD DD DD A
lopa Iop lopa Iop lopa lop lopa [5))
(A) | (HA) | (MA) | (HA) | (HA) | (HA) (A) (WA)
%A SRAM F1FF, KiEHRZ#%
2.15 | 8.38 | 2.56 | 9.73 | 2.83 | 10.19 3.76 59.39
M RTC $T7F
P %0 SRAM SCH, IR 2%
FERUAEU T A & 215 | 352 | 262 | 446 | 2.81 | 511 | 3.48 32.00
JEHL7 M RTC $T7F
#4 SRAM #TJF, RTC <[] |2.13|7.33|2.62|8.24 | 281 | 8.64 3.45 58.24
#£4 SRAM XM, RTC 56 | 2.13 | 251 | 2.61 | 3.31 | 2.78 | 3.68 3.45 19.20

E: (D) HZEAEEEE, AEAFERINER.
5.7.6 ASMEIhEE
AN THAE = {1 B 1% /M5 AR Aol ) FELIRE — 28 1E A% A 1 1 B ) B
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Ktk 45 ShRIIHE

- e JAED Ta=25"C, Vpp=3.3V g
168MHz 144MHz
DMAl 54 4.21
DMA2 5.56 4.3
ETH 3 2.35
OTG_HS 4.21 3.26
GPIOA 0.32 0.25
GPIOB 0.31 0.24
GPIOC 0.32 0.24
AHB1 (ff5 168MHz)
GPIOD 0.3 0.23
GPIOE 0.31 0.25
GPIOF 0.33 0.26
GPIOG 0.3 0.24
GPIOH 0.3 0.24
GPIOI 0.3 0.24
CRC 0.03 0.03
OTG_FS 3.12 2.41
DCI 0.79 0.61 mA
AHB2 (i 5 168MHz) RNG 0.16 0.12
HASH 1.3 1
CRYP 0.25 0.19
AHB3 (i 5 168MHz) EMMC 1.68 1.3
TMR2 0.46 0.36
TMR3 0.35 0.27
TMR4 0.34 0.27
TMRS5 0.46 0.35
TMR6 0.08 0.07
TMR7 0.08 0.06
APB1 (ffH 42MHz)
TMR12 0.19 0.15
TMR13 0.14 0.11
TMR14 0.14 0.1
WWDT 0.02 0.02
SPI12/12S2 0.12 0.1
SPI3/12S3 0.12 0.1
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WAIED Ta=25°C, Vbp=3.3V

SH st
168MHz 144MHz
USART2 0.11 0.09
USART3 0.12 0.09
UART4 0.11 0.08
UART5 0.11 0.08
12C1 0.12 0.09
12C2 0.12 0.09
12C3 0.12 0.1
CAN1 0.18 0.14
CAN2 0.16 0.13
PMU 0.01 0.01
DAC 0.08 0.06
SbIo 0.41 0.32
TMR1 0.99 0.77
TMRS 0.97 0.77
TMR9 0.41 0.32
TMR10 0.27 0.21
TMR11 0.26 0.22
APB2 (f¢f 84MHZ) ADC1 0.27 0.22
ADC2 0.27 0.22
ADC3 0.28 0.23
SPIL 0.12 0.11
USART1 0.22 0.18
USART6 0.21 0.18
SYSCFG 0.05 0.05

FApL

T BZREIHERH, AL R
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5.7.7 &8 IhE
Tk 46 Vear ThFE
HEED, TA=25C BEAEO, Vear=3.6V B
/s S A
VBat=2.4V VBat=3.3V Ta=85C Ta=105C
#%H SRAM H 5, fKEHRES
1.894 2.262 6 11
2 RTC )5
LSECLK. | %1 SRAM 0, fIE#R uA
1.08 1.412 3 5
loo_vear | RTC &b TJF B RTC FF )
#%H SRAM JFJE, RTC K 0.926 1.116 5 10
%M SRAM K[, RTC K4 0.02 0.128 2 4

E: (D HZEWEEE, AEE PN,

5.8  RIhFEAR L EE I H]
(IR ThFERG IS [ F 00 52 2 A NG 8 A O 4 2 P P A P e BB — 2% 4R 2 I ], P Voo=Vooa.
Rtk AT (IRDFEML RN [A]
e 2H 1 BME | MBE | BRAE | B
twusteep | MFEERRRASE R e 39.00 59 61.20 ns
WAL T 12178, Flash 747 £ 12.51 13.602 14.99
i i e Ak TRTIAEHE I, Flash fE{5# 1R 15.51 19.552 22.93
twustor | AL R
PR STz 715, Flash TEIRER 0 | 125.63 | 133.156 | 135.16 us
W AL TR AERE, Flash AR A AAI | 13352 | 136.956 | 139.60
twustoey | MFEHLARE A 173.03 | 214.056 | 227.96
E: G AR, AL I
59 /0 ¥ %tk
Foks 48 EIEFE(Ta=-40C-105°C,Vop=2~3.6V)
ZiaE) 2K M R/ME LRl BRAMHE B
STD Fil STDA I/O - - 0.3Vop-0.04
\ PN SV 5T #1 5Tf 1/O - - 0.3Vop Y
Boot0 5| i - - 0.1Vop+0.1
STD #1 STDA1/O 0.45Vop+0.3 - -
ViH BN P L 5T #1 5Tf 1/O 0.7Vop - - Y
Boot0 5| i 0.17Vop+0.7 - -
Vhys STD. STDA il 5T, 5Tf /O 10% Voo - - mV
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"5 B4 % B/ME BiiiRiclje] BAE L:<XivA
it 25 R A R A IR
- Boot0 5/ 0.1 - -
Vit
Her#isUT STDA, o
lig R HBTE Vopiox<VIN<Vopa n LA
5T F1 5Tf 1/0, Vppiox<VIN<5V - - 3
% PA10 1 PB12, ViN=Vss 30 40 50
Rpu EEN e AT gzl )
PA10 #1 PB12 7 10 14
kQ
% PA10 1 PB12, Vin=Vop 30 40 50
Rrp BN A gy 2]
PA10 #1 PB12 7 10 14
Cio /O £ HL 7% - - 5 - pF
FHe 49 TIUHE(Ta=25C)
SPEED[1:0] "5 E =il % B/ME | mAME | B
CL=50pF,Vop>2.7V - 4
C.=50pF,Vop>1.8V - 2
fmaX(IO)out E%j(}/r)ﬁ$ MHz
CL=10pF,Vop>2.7V i 8
C.=10pF,Vpp>1.8V i 4
At AP R R
tiaoyout/traoyout | [HIFRAT AR 22 = P 1 | CL=50 pF,Vop=1.8 V-3.6V - 100 ns
pan L]
CL=50pF,Vop>2.7V - 25
CL=50pF,Vop>1.8V i 125
fmax(IO)out %ﬁi}ﬁ% MHz
CL=10pF,Vpp>2.7V - 50
CL=10pF,Vpp>1.8V - 20
CL=30pF,Vop>2.7V - 10
= SR A
T Y TR CL=30pF,Vop>1.8V ) 20
tigoyout/traoyou | THIFRIA HAK 22 5 FEF 1 | ns
T 1] CL=10pF,Vpp>2.7V - 6
CL=10pF,Vpop>1.8V - 10
C.=30pF,Vop>2.7V - 50
C.=30pF,Vop>1.8V _ 25
fmax(IO)out %7@@% MHz
CL=10pF,Vpp>2.7V - 100
C.=10pF,Vop>1.8V - 50
tfoyout/trgoyout CL=30pF,Vpop>2.7V - 6 ns

www.geehy.com
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SPEEDI[1:0] s 2% M RAME | BRE | B
M F R TR PRy | G7S0PR Voo~ 18V : 0
T 1 R 2 o P CL=10pF,Vop>2.7V - 4
B
duls C.=10pF,Vbp>1.8V - 6
CL=30pF,Vop>2.7V - 100
CL=30pF,Vpop>1.8V ) 50
fmax(IO)out %ﬁiﬁ% MHz
C.=10pF,Vpp>2.7V - 180
C.=10pF,Vop>1.8V - 100
11
CL=30pF,Vpp>2.7V - 4
AL B ZS A Y S cae
it v A P R B CL=30pF Voo>1.8V ] 6
tf(IO)out/tr(IO)out ||ﬂ %Di@tljﬂxézlgl [ELFWJJ_
FF it i) C.=10pF,Vop>2.7V - 2.5 ns
C.=10pF,Vop>1.8V - 4
EINT 42 il A5 00 21 11 &1
- teINTIpw e - 10 -
A = 1 ik 5
1 N AR 5
90% 10%
SNEBH SA L 50y '
=50pF : :
10% I |
I I
| I |
— -~
: traoyour I traoour :
i
IR (t+te) MNFFTF (2/3)7T, HE LR (45755%)
L A50pfRT, KRR AHISNE
FH% 50 % OK BN B R R (Ta=25"C)
=) ¥ A R/ME BAME Bpr
VoL /O 5 Jei A HL ST L CMOS 1, [lio|=8mA, - 0.4
VoH 11O 51 % tH e F P HELE 27V<Vop<36V Vop-0.4 -
V
VoL 1/O 51 % HHAIC HL~F TTL % 1, [lio]=20mA, - 0.4
VoH /O 5| Jiday th vy HL ST HL R 2.7V <Vop<3.6V 2.4 -
Vo /O 51 % HAK Fa P HELE [lio]=20mA, - 1.3
VoH /O 5 Jiiy th vy HL ST HL R 2.7V<Vop<3.6V Vop-1.3 - \Y,
VoL 11O 5[4 A FE~F Fa [lio|=6mA, - 0.4
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Gine) SH *M R/ME BAHE LoEA
Vor /O 51 it th i i P HL 2.7V<Vop<36V Voo-0.4
e AR, A4 I
510 NRST 5| kit
NRST 5| ¥ AR H CMOS 1.2, ‘©iEHE 1 — kAN ERHPH Reu.
Ff% 51 NRST 5| 45 (Ta=-40~105C,Voo=2~3.6V)
e 2H M BME | HMBUE | BKE | B
ViLnRsT) NRST i A G H- HL e TTL 311, - 0.8
VIH(NRST) NRST i\ i H S H B 2.7V<Vpp<3.6V 2 _
ViLiRsT) NRST fi A% HL - HL s CMOS 317, - 0.3Vop !
VIH(NRST) NRST i A #°F HLUE 1.8V<Vop=<3.6V 0.7Vop -
Vhys(NRST) NRST Jitt %5 5 fith i 8 LI 38 - - 200 - mV
Reu CElnACEy e Vin=Vss 30 40 50 kQ
VFNRST) NRST i N SIS ik i - - - 100
VNE(NRST) NRST % A A U A ok o Vop>2.7V 300 - "
TNRST_oUT 77 2L R ST J e 45 58 1) B A ERIR 20 - - s
511 EfE4hk
5.11.1 12C 4MgfetE
NIEBIBRAERL S 12C BRI, fecua AURT 2MHz. ik BIHUERE L 12C Wi R, feewks
WAURT AMHz.
T 52 12C £z M (Ta=25C,Vop=3.3V)
R 12C PR 12C
Giine) 2H Fafir
B/ME | BOKE | BAME | BUKE
twscLy) SCL I #h G ] 4.7 - 1.3
tw(scLH) SCL il g s ] 4.0 - 0.6 .
tsu(spa) SDA 71 (7] 250 - 100
th(spa) SDA H# (R FF i 7] 0 - 0 900
tisoay/tr(scl) SDA Fl SCL It [a] - 1000 | 20+0.1Cs 300 "
tispay/tiscr) SDA Fil SCL & [7] - 300 - 300
th(sTA) THIR AT DR RIS 7] 4.0 - 0.6
tsu(sTa) HE T U6 2 A LI (8] 4.7 - 0.6 .
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PR 12C P 12C
"5 S E:¥iv
B/ME | BAE B&/ME BAE
tsu(sTo) 158 1 2 A g ST (] 4.0 - 0.6 -
tw(STO:STA) {5 1R 25 F 2 TF 06 2 AF RN TR] (R 28 25 TH) 4.7 - 1.3 -
Cob Bk L 2R M A E 113 - 400 - 400 pF
E: HEEAVHEARE, AEA= RN,
Kl 12 SRS I A & g
VDD VDE
=
4.7KQ =4.7KQ=
SDA
1205 2% MCU
SCL
BN REH
T, -
*/ﬂ:ﬁnmﬁ: ! | “ (STA) >:—|< '):'%ﬁ:
| | |
SDA ‘\ /. X | . jx_/'?z/—\;._.
! i
tf(STA) o »lre Lroom P Taucsow | =& H Esu(sT0:5TA)
1 theta) ™ T >ty (son) b
' ool | Y |
SCL ' ' \ I (.
— I o
TusoLtie— ! tf(sc'—";':‘ > teson i tauso
F: WEAEET CMOS H-F: 0.3Vop A1 0.7Vop.
5.11.2 SPI 4ttt
£k 53 SPI 4 (Ta=25C,Vop=3.3V)
s ¥ %4 B/ME BAfE Hhr
TR, SPIL,
- 42
2.7VV<Vpp<3.6V
fsck i
MAEL, SPI1, 42
) 2.7V<Vpp<3.6V
SPI I % — MHz
T, SPI1/2/3, o1
1.7V<Vpp<3.6V
1/te(sck) e
MAEE, SPI1/2/3, o1
1.7V<Vpp<3.6V
tr(sck) , s
SPI I T H A0 BRI JE] i %%: C=15pF - 6
tisck)
tsu(Nss) NSS @ 71 [a] A 4TpcLk - ns
th(nss) NSS {RFET 8] A 2Tpcik + 10 -
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5 S8 % B/ME BAE L::¥iv
tw(SCKH) T, frclk=36MHz,
SCK = A I (7] TrcLk/2-2 Trek/2+1
tW(SCKL) a] %ﬁ%%ﬁ%i&:4 PCLK: PCLK:
tsuqmr . L EX 5 4 .
Bt NI TA]
fsush JICEN 5 ;
thovin i FEHE 4 -
i NARFEI 8]
th(si) N 5 -
ta(so) By it U [ s 1] MAER, fpck=20MHz 0 3TrcLk
tdis(so) By i tH 28 1] AL 0 18
ty(so) F i s A RO [a] M ([ REIL IR 2 ) - 22.5
tv(mo) HC i B AT K () FRRAEREILAT 2 J5) - 6.97
th(so) MR (R IIR 2 R) 11.5 -
F i B OR R (8]
th(mo) F A REILT 2 JR) 1 -
DuCy(sck) SPI B #pR 5 2s Lh A 25 75 %
i BHZEATHESE L, ATEAEFEFIER.
13 SPI i [l — ML AT CPHA=0
NSSHIN \ . L I/i
~ I te (sck) { I thnss) 1)
: SU (NSS) : | | : -~ \ I | :
crenny (N NS N N
=0 Ty | |
CPHA=0 :tZiEﬁfi | | ol : Dl |
CPOL=1 M J—w
SCKigI N ! by ! ___/ | I |
:z—(>; i : ty(s0) : thiso) | e E;Ezg;; tdls(SO):
\ a SOI ] } —_— 1 1
noits i T ><:L i1 D< it A >7
tsu (sH—H—:J:— ______
I
>< AR >< WO 1 >< MARIED X
| | o
MOS 4@ : thesn —>
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Kl 14 SPI It} 3 Bl — WA A CPHA=1

NSSHIA

e —

| i (sckH) b

CPHA=1 _1tw(scku) _
CPOL=1
SCKEIN |
|
|

I |
| | I |
Tt 1 | | la—! |
) tsunss) | | t "
CPHA=1 ‘;—I/( N h (NSS) !
CPOL=0 | - 1

t 1
F(SCK) L gy

taiscso!

|

|

|

|

. :
MISO§$IH:.' :ta(SO): E
i

l—tgy (s I

i y— thesn

PN s

|

MOS 1581

Vi W& S % E T CMOS HF: 0.3Vop 1 0.7Vop.

15 SPI i} B —E

NSSHIA

CPHA=0

CPOL=0
CPHA=1

CpIA=0 M

CPOL=0 3 | 3 | e
[cpom \ } 1 Y
SCKERIN —\—/—\J

[CPHA:1 m ,,,,, /—\\

| | !

1 3 i

CPOL=1 N T S 3 i

\ I

SCKEI | ti(sokH) : |
]

et

‘tv(MO) ! !

itsuqu) 3 777777777777 tr(sck
msomn )OO wrmm | X WABO 1 | AR
! thon ; ! i
MOS 1461 Rt Y- P R
R R —

VA W& S E T CMOS H-F: 0.3Vop 1 0.7Vop.

512 BHlSh ik

5.121 ADC

MK S Ht ] -
® CRHFEER: ADC RRRPREAT IR R BRI
® CRHFER=ADC Bl / CRAEAMIE + Hedfa 01%k)
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5.12.1.1 12 fir ADC 4§t
FHs 54 12 fir ADC itk

w5 S %M B/ME HRE = I Bhr
Vbba fHEH - 1.8 - 3.6 V
Ippa ADC Ij¥t - - 1.6 1.8 mA
Vopa=1.8~2.4V 0.6 15 18
fabc ADC i MHz
Voba=2.4~3.6V 0.6 30 36
Canc DA KA AR e FEL - - 4 - pF
Vabc IN e R VG - 0 - Vrer+) \%
Rapc KFEHBH - - - 6000 Q
fanc=30MHz 0.1 16 us
ts SR B (]
3 480 1/fapc
fabc=30MHz
. 0.50 - 16.40 us
12 fi sy Hise
fanc=30MHz
10 fr o iz 0.43 - 16.34 us
. X lL HRF 228
Tconv KRE RN 45 (7]
fanc=30MHz
o 0.37 - 16.27 us
8 oy B
fanc=30MHz
o 0.30 - 16.20 us
6 fir 7y -
EE:

(1) 7E LQFP64 df 2 v 46 v [ Y5 Bl 1 e K AE A VDDA
Ft% 5512 fiz. ADC #5JE

s S %A HL Y KA AL
Er CERRE +2 +5

Eo T i 2 freLk=56MHz, +15 +25

e r fanc=14MHz,
Ec R 2 +1.5 +3 LSB
Vopa=2.4V-3.6V
=5 oy Bt im 7= Ta=-40°C~105°C +1 +2
EL et %= +15 +3

VE: HERETPR I, R R
5.12.1.2 ABSH B RRF IR
ks 56 WEZH HILFHE

Vaa= S %A BME | HEME | BKE By
VREFINT WEZ L -40°C <Ta<+105C 1.19 1.20 1.20 \Y;
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w5 e 20 %AF B/ME | BEME | BEKE Bfr
M NS R ER, ADC 1)
Ts_vrefint BN N 10 - us
SKREI 8]
VRERINT WHE S Y R R Vpp=3V - 3 5 mV
Tcoeff PR - 30 50 ppm/C
e HEEEVHESH, AEA PRI,
5.12.2 DAC
TR E i «
® DNL fordegkttinzs: iAESARY 2 (Bl )W 2208 % 1LSB
® INL FardELdEinzE: ACRY i AbIAE A 5408S 0 K Je — /MRS 4095 2 (A 2k LARAD
i A A 2 TR 2
FH% 57 DAC it
] ¥ %M BME | BRE BoAE LR vA
Vopa HEEADL FEL Y5 L 1.8 - 3.6 \Y
RLoap HER ik SR PRES T I 5 - kQ
ZZ e, DAC_OUT 1 Vss 2 [Alff)
Ro syt L R - so i 15 kQ
FELAEf7 32 1.5MQ
c At ZEmEsITIF, £ DAC_OUT 3| JHIkb K 50 .
Lore o BB P
DAC_OUT T T AR DAC M Kfr i mfe, XFRF 12 7% 0.2 _ v
min DAC_OUT HiJ& NARIE (0X0EQ) | Vrer+= 3.6 V A1 '
DAC_OUT B R A 2R g 1) (OXF1C) A1 Vrer+= 1.8 V 4b1H Voo 0.2 v
max DAC_OUT HJE (0x1C7) Fil (OXE38) oA
DAC_OUT AN R A R
0.5 mV
min DAC_OUT HJ&
— - DAC e KAt (%
DAC_OUT B R AN S IR AR VREF+ v
max ] DAC_OUT Hi & 1LSB
DNL Ty AR LR 1R 2 fit & 12 17 DAC - +2 LSB
INL Mo deskit iz Bt & 12 {7 DAC - +4 LSB
Offset TFe 1% 2 Vrer+=3.6V, MLHE 12 17 DAC - +12 LSB
Gain error WS iR it ® 12 17 DAC - +0.5 %

T BZREIHERH, AL R
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6 HIEER

6.1 LQFP176 H&EEE

Kl 16 LQFP176 & 2% 4]

0]

17.5 REF.

PIN 1
- 176

ARAARAARAAAAAARAAARARARARAARAAARAARAARAARARR

A2

0.25 BASE
GAGE PLANE
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(1) BRI G2
(2) PrARIS| AR IZ AR #AE PCB L.

X£H% 58 LQFP176 1} 4=

SIN SYM DIMENSIONS REMARKS
1 A MAX. 1.600 OVERALL HEIGHT
2 A2 1.400+0.050 PKG THICKNESS
3 D 26.000+£0.200 LEAD TIP TO TIP
4 D1 24.000+0.100 PKG LENGTH
5 E 26.000+0.200 LEAD TIP TO TIP
6 El 24.000+0.100 PKG WDTH
7 L 0.600+0.150 FOOT LENGTH
8 L1 1.000 REF LEAD LENGTH
9 e 0.500 BASE LEAD PITCH
10 H (REF) (21.50) CUM LEAD PITCH
11 b 0.22+0.050 LEAD WIDTH

e FOT LK ETR

17 LQFP176 -176 51, 24 x24 mm &4 Layout i

00000000oee00ono00ooD

0000000000000QnO0NIN__ ==

176

18

0.5

133
132

.

J000000nae00ma00omGoHoooA0oMmA0OmAeCONR00D,

A 44

T T

89

TOCOOaOnn

T

1.2

21.8

26.7
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Kl 18 LQFP176 -176 51/, 24 x24 mm /<& K

NTElLogo — Geehy

&N —| APM32
appe— | F4171ET6
| | XX | <— mxs

] XXXX |<— #prE%
Arr'M |« Ao

PINtl —> | @

6.2 LQFP144 H3EER
K 19 LQFP144 35K

PIN 1
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A2

|
|/

0.25 BASE
GAGF PLANF

(1) BRI G2
(2) PG| AR iZ AR 2 4E PCB L.

X% 59 LQFP144 504

Lb

I
\

S/IN SYM DIMENSIONS REMARKS
1 A MAX. 1.600 OVERALL HEIGHT
2 A2 1.400+0.050 PKG THICKNESS
3 D 22.000+£0.200 LEAD TIP TO TIP
4 D1 20.000+0.100 PKG LENGTH
5 E 22.000+0.200 LEAD TIP TO TIP
6 El 20.000+0.100 PKG WDTH
7 L 0.600+0.150 FOOT LENGTH
8 L1 1.000 REF LEAD LENGTH
9 e 0.500 BASE LEAD PITCH
10 H (REF) (17.50) CUM LEAD PITCH
11 b 0.22+0.050 LEAD WIDTH

E: RoF KRR
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Geehy

K 20 LQFP144-144 5|, 20 x 20 mm /242 Layout # 1Y

OooCoao D aoo oo aonomnooin
%—#0.35 % —
oo oo Ao OO aoOo U OO
A NSEVE S N
21 LQFP144 -144 5|, 20 x20mm 7 & K&
s Geehy
&% —| APM32
apss—— | F417ZET6
| | XX |« mAs
1] XXXX |« #tnrax

PINl—> | @

arm
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6.3 LQFP100 #H3&ELE

K 22 LQFP100 13 &

D
D7
5.25 REF.
0 ———
Mw MMMMMMM
|
|
|
& o
B G p—
H REF.
1//
!/’
‘! | | |
4q &
i
. | | e
] j .
U N
- N——
o) e ] L
L1

(L EAZ LR 2] .
(2> FrA IS RN Z R A PCB
k% 60 LQFP100 Hf 34 4

www.geehy.com Page 99



DIMENSION LIST (FOOTPRINT: 2.00)
SIN SYM DIMENDIONS REMARKS
1 A MAX. 1.600 OVERALL HEIGHT
2 A2 1.400+0.050 PKG THICKNESS
3 D 16.000+£0.200 LEAD TIP TO TIP
4 D1 14.000£0.100 PKG LENGTH
5 E 16.000+0.200 LEAD TIP TO TIP
6 E1 14.000£0.100 PKG WDTH
7 L 0.600+0.150 FOOT LENGTH
8 L1 1.000 REF LEAD LENGTH
9 e 0.500 BASE LEAD PITCH
10 H (REF) (12.00 CUM LEAD PITCH
11 b 0.22+0.050 LEAD WIDTH

E: T BEZKEIR,

K 23 LQFP100 - 100 51/, 14 x 14mm f24% Layout &1

75 51
£ [nooooooooonoooononoog
=76 =150
= 0.5 »ie =
—= v [
= T =
= =
= =
167 143__=4 =
= =
= =
= =
= =
= =
=100 =06
¥ =i 1.2

12.3

‘, OO

<
<+

16.7

>
>

A

T T BEKETR
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Kl 24 LQFP100 - 100 511, 14 x 14mm /=&

NFLogo ——>

AR —

BfEs ——

PIN1 —>

www.geehy.com

Geehy

APM32

FA17VET6

| | XX

[ ] XXXX
arm

o

S RAES
S EHRAEAR
< Arm¥Ef logo
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6.4 LQFP64 HEER

K 25 LQFP64 3K

D
DI
370
RET. ‘
PIN 1 64
T |naanandnannenn
1 \
A I
EJ& \
EoRia= |
L—g——+——F 5| -
O [ |
2 |
N | m
N
| |
LB.SO
REF.
H REF.
/
!
i
: |
T
<| —
< \ ‘
Lo L]
‘ ‘ 2=
| &
| | alls
‘ )
\

E—
Ik

|

\ \

|

IR

iSiki =
b e

T—— [

(L EAZEIE G20

(2)  FrARS| AN Z 58 PCB L.
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SEM

X% 61 LQFP64 B35k

Geehy

SIN SYM DIMENSIONS REMARKS
1 A MAX.1.600 OVERALLHEIGHT
2 A2 1.400+0.050 PKGTHICKNESS
3 D 12.000+0.200 LEADTIPTOTIP
4 D1 10.000+0.100 PKGLENGTH
5 E 12.000+0.200 LEADTIPTOTIP
6 E1l 10.000+0.100 PKGWIDTH
7 L 0.600+0.150 FOOTLENGTH
8 L1 1.000REF. LEADLENGTH
9 e 0.500BASE LEADPITCH
10 H(REF.) (7.500) GUM.LEADPITCH
11 b 0.220+0.050 LEADWIDTH
H: RSP kER.
26 LQFP64 1574 Layout #1iY
48 33
A
|
|
A ! \
 — | 0.5 7)) —— 0
— | — |
—— | ——
— , —
——— | ——
[— . —
[— —
[— [ s
10.3) —————3 T [—
[— | ——
[— i ——
12.7 1 | —
— . N —
[— | 10.3 ——
[— , ——
& | 17
A | 16
| B .
| 1.2
A\
n 7.8 >
» 2.7 >

E: ROFA K.
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Geehy

Kl 27 LQFP64 - 64 511, 10 x 10mm 7= &

A FLogo —> Geehy

Eazs— | APM32
aps—— | F415RGT6
| | XX |« mxs
[ ] XXXX |« strmu
ArM | «— AmBiogo

PINt — .
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7 BIEER

71 HREE

K 28 IR B A% ]

n ©C 0000 00 0 00O 0 O
1 =)l [==) § [==] == .
b o—ttH—o—1t—o—1to
1 O O ( ) ( )
[
A0 Dimension designed to accommodate the component width
BO Dimension designed to accommodate the component length
KO Dimension designed to accommodate the component thickness
W Overall width of the carrier tape

Quadrant Assignments for PIN1 Orientation in Tape

O O O O O O (ﬂ—é‘—SprocketHoles
1 1

| |

atlaz| [atl@2 —)

Q3,Q4 Q3 ,Q4 Feed Direction
I “\ r I /

Pocket Quadrants

Reel Dimensions

Reel Diameter
D=330+-20
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B XS5, SR ah o .
R 62 W ESHIKRER

||||||||||||

Reel

) Package ) ) A0 BO KO W Pinl
bevice Type Pins | SPQ Dl(a;n::t)er (mm) (mm) (mm) (mm) | Quadrant
APM32F415RGT6 LQFP 64 | 1000 330 12.35 12.35 2.2 24 Q1
72  EEAE
Kl 29 R REE
Pinl Orientotion Tray CmmferJ’/;\r
Tray Dimensions
Tray Length
J@jE@jIIIEIIED@@ ]
Ooooooo0ooooonG;, -
I o o o
IO ;%@UML e
;_E:g@IIIEEEQEgQ:
aniEesE e e enn
Tl | S

— UPRA —
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~nit Dimernsion—-

1

\

M7=

T 1

-
I

PR IR S, SR oA
% 63 FERAURSHIIRR

Tray Tray

Package X-Dimension Y-Dimension X-Pitch Y-Pitch
Device Pins | SPQ Length Width

Type (mm) (mm) (mm) (mm)
(mm) (mm)
APM32F417IET6 LQFP 176 | 400 27 27 30.4 31.5 322.6 135.9
APM32F417IGT6 LQFP 176 | 400 27 27 30.4 31.5 322.6 135.9
APMB32F417ZET6 LQFP 144 | 600 22.06 22.06 254 25.2 322.6 135.9
APMB32F417Z2GT6 LQFP 144 | 600 22.06 22.06 254 25.2 322.6 135.9
APM32F417VET6 LQFP 100 | 900 16.6 16.6 20.3 21 322.6 135.9
APM32F417VGT6 LQFP 100 | 900 16.6 16.6 20.3 21 322.6 135.9
APMB32F4152GT6 LQFP 144 | 600 22.06 22.06 254 25.2 322.6 135.9
APM32F415VGT6 LQFP 100 | 900 16.6 16.6 20.3 21 322.6 135.9
APM32F415RGT6 LQFP 64 1600 12.3 12.3 15.2 15.7 322.6 135.9
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8 THREER

K 30 APM32F415xG 417xExG Z513] 5245 5K
APM32 F 417 z G T 6 XXX

FEaRARS IR

APM32=EL-FArmAY 32 {351 85 XXX=BRIZH=EHRS
R=EHNEE
TEEERNEE

PR
F=ERHAY
REIEE
=TI BRESERE, -40°C™85°C
TR £
415/41 7= 4 REEY :TT%LQFP
Bl S
R=64 pins NEEFESRAE
V=100pins E =512 KB
Z=144pins G =1 M8
1=176pins
FH% 64 T 5 EYIR
TR mTg FLASH (KB) SRAM (KB) ESp=] SPQ BEEEE
APM32F417IGT6 1024 192+4 LQFP176 400 Tokg: -40°C~85°C
APM32F417IET6 512 192+4 LQFP176 400 Tokg: -40°C~85°C
APM32F417ZGT6 1024 192+4 LQFP144 600 Tokg: -40°C~85°C
APM32F417ZET6 512 192+4 LQFP144 600 Tokg: -40°C~85°C
APM32F417VGT6 1024 192+4 LQFP100 900 Tokg: -40°C~85°C
APM32F417VET6 512 192+4 LQFP100 900 Tk -40°C~85C
APM32F415ZGT6 1024 192+4 LQFP144 600 Tk -40°C~85C
APM32F415VGT6 1024 192+4 LQFP100 900 Tk -40°C~85C
APM32F415RGT6 1024 192+4 LQFP64 1600 Tk -40°C~85C
APM32F415RGT6-R 1024 192+4 LQFP64 1000 Tk -40°C~85C
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TR a4

ik 65 IR ¥

&R [
B EHIAIE RMU
i i LT CMU
SR o 3 RCM
SRSk EINT
WA 10 GPIO
HH 10 AFIO
G 425 1) 35 WUPT
I 35 BUZZER
MSTFE T IH R I 6% IWDT
WA ER % WWDT
JE I TMR
CRC il & CRC
LR HLL G PMU
DMA # il %% DMA
TR e 4 2 ADC
S B RTC
AR ATt 2 1 2% EMMC
Pt A R I 2% CAN
12C #21 12C
HRAT AN B SPI
T H S OR 4 UART
HHI AP RPPOR 8% USART
AP ARECTIE T FMC
LA NG SDIO
EXHEE RN DCI

www.geehy.com

Page 109



10 H"REHS

Rk 66 SCIFRCARD L

B3 [ &S EL Wil d
2022.2 1.0 it
2022.3 1.1 BT E X
(1) ¥ 3.3GPIO B HIhfitil &
(2) 1B Arm PEbx
2022.7 1.2 !
(3) Hhn “r=ug”
(4) Hhn DMC 3] iathik
(1) &k SPI FAHE S %L
2022.8 1.3
(2) B B
2022.9 1.4 (L {&1F GPIOB & HZhhEHL & 4%
(D) &k NVIC Bhfgithik
(2) ST P AL R AR AN A ¥ 2 2 W e s A
(3) MR “AMEThHE” X TF BAKPR 58
2023.11 1.5 (4) MBR™ {55 ADC WEHIERER, 22 ADC A2
(5) #3Ck4 Cortex-M4 B: Cortex-M4F
(6) & PB5 Sl 1/O Zike AL 25 2 5V N 1/0 i
(7) 15824 TMR9/10/11/12/13/14 #3325
2023.11 1.6 (1) Bk mesgt
(1) 1588 CAN ZEF iR
(2) B I3 B RS 240
2025.6 1.7
(3) TR LAE AT T8I = s
(4) HEh0 b e b HR
2025.8 1.8 (1) BB DIFE ) B
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!

AT BRI PR IR AR CRURRIFR “Hig”) ST 354w, Fral w52 Fbx .
FAERL A BB SGE AR OR Y™, A OR B I SE IR B COARFHHBUM o A5 PR i
RSP AT, — BAER™= SNR I (BURRR “H P CRIBIFEZ AT IITA A
Ao FIP b ZHE IR AH ST A AR T AR SR A AR 7 it o

1. BORIFTY

AT AN 24 45 T S5 AR TS S RO SR (RE P by BRI, Rtk vr
A, AFAT B AN AN DT AR B8 ey 507 2O AR T 0 e o WA HEAT S o B
IO TE Y LT

ARFMAFFAIHA “@7 B “™” [ “IRilg” 2K “Geehy” FHEEE LRI NIRRT bR, H
A AEARE ™ b 7S K7 i B 35 2 AR A D L% B T AT B O 7

2. THERFERUF T
WA AT T S B A AR . BT B AR R

AN BLR B 0 B it B AR T M T B A A T SR B R VT BOBUR A 7 B ER 7
Wz TR

URERA T A8 BARAT 5 =5 B s IR SS BORIR AL, AN AR A R AU P A5 P i
=T IRSS BRI AL, ARSI RN 5 =T s R 55 BRTR AU AR (TR 5K
FIPRAE, BAEEARR AR EE =J5 R B AR ZBURIE,  BRARIEEA 5T e 5 & R T 5
ALE

3. AR
PP AE TS B SRR ™ it S T SJEDURH IS o B e T i P T2 0

U SRAS T P B P9 2 S AR AN — B, N DA IR 5T B 5 5 R 20
k.

4. 15 R ATEM
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K F WA SR 20 s 06 = 5l A VE R 28 = 7 MRH LA AL E RRSR S, (B AT HHE < 20 dE e
o B IEE IR RN 22 BTSSR 2z, Rk ) N YFRE, e AT a] §e
M ZEE AR T T AR AR . AFEMAE IR AH TR SH I 1E NS E SR, Ak
AR 7= i M B 5 THI B ARALE

A NARYE B & 5 SRIE B A& BRI &, FEE AR S i N & R 3R AT SR AT
W, DA AR ol P B B TR N E . s e n EEENR, FRAP AR
Ko AR = 3R T R E AN T SO P P S e i, AR AR AT AR AT .

()]

~ AEKR

PP AEAE P AS T W S B P4 E (OB 7 i, SR ST A i i Y A T i a7
7l AT RESZ B A BN . MR R B T SR BT AR SRS AT R O R O B R A
FIBRE, AP (RREAS . FAR KRB WF S ORIEE ST BT A 5% T HUSAI I i J2 /51
BAR S BB S H R & VRS VR

6. v

ATk “FZJERE” (asis) $Efl, FEEMIREPT SRVFIIVER A, BaE AR BHEMTIE
AR SRR TR, BLAREAN PR T 007 & B 1k ARy 2 g & IR AR 4E AR

Wit O FAR B RIEEERE S TFF . A fRBERLE. 15 R4l siE F Y5 B AR
GEP IR, IRAEBCTE S SRR DRE E T i R R B I T R N G352 0 SR
W7 BA SR A 2 R

USRS FRFR IR, RS ANE R TR o G SR 7 X 7 il A P 7 L A e
FORURS S RS0 MV, ARSI DTES

R R R 7 i (S AT S AR RARVE DL R Th e 224y 15 B %4, IR ESE 2R I
XA R it R PR A P S A R DT AR 0T S SRR e it AT it A A R
Pl RERTA Sy, WA ARAH THE.

7. SRR

FEAEFIFOLT, BRARE ANA R BAS mR R, A WALl “ 2 J5ke " T AR AT M
o= AR T 58 = J7 AR BUE G 5TAE, OFFAEAT— B FRIRRE I BOTC i 8 A T4 2™
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Geehy

SEMICONDUCTOR

A IR A B (AP 40 (LG (AN PR T2 2 R ss ARty BlOR] P Bl =i 52
M), X 17l RE BN S ar . W SRS AR G DL, 0TI et 3 AR A A 4H

T,
8\ ﬁﬁﬁ?@

AFHHAE SR DA T Mt A SR A R L 15 2
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