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4.2

4.3
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FEBIREEE ..ot 1
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=7 OO 7
Tl TSSO TTSTSTSTRTRRON 7
BUBIIIREIIIR oottt 8
GPIO EFHIHBERELE ..oeoeveeeeeeteeeee ettt sttt 23
THEETEIR ..ot 33
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FBUHEB oottt ettt n ettt 34
HIEEBIEER .ottt ettt 35
JEBIBLEL oo 37
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AT ARIIEBIETR oottt ettt n et en s 41
B8 DMA ..ottt ettt ettt enaeseneenan 41
e R T OO 41
L O L = OO 42
B.10.1 USARTIUART ..ot n e en e, 42
BA0.212C ..ottt 42
B10.3 SPUIZS ..ottt 42
B.10.4 CAN ..ottt 42
B.10.5 USB_OTG....coeeeieeeeeeee oottt 43
L I 1T o 1 PSP 43
B.10.7 SDIO ...ttt 43
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I T o - TSP 45
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BT A e 55
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510 NRST GIHIFE ..ottt 66
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5.11.2 SPI AR BERFE ..ottt 67
B2 BEIUAN L .ottt 69
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D420 ADC oottt ettt ettt ettt ettt r e 69
B2, 2 DAC .o oeeeee oottt ettt ettt ettt 71
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L 1 APM32A407xGT7 27100 ThRe ok

=i APM32A407
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EEES LQFP100 LQFP144
WIAZ Fe e Rk ARSI Arm® 32-bit Cortex®-M4F@168MHz
TAEHIE 1.8~3.6V
Flash(KB) 1024
ARG +451r SRAM(KB) 192+4
SMC 1
GPIOs 82 114
USART/UART 4/2
SPI/I12S 3/2
12C 3
. OTG_FS 1
s
OTG_HS 2
CAN 2
Ethernet 1
SDIO 1
16 =2k 2
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16 {738 8
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\ T 3
12 fi. ADC -
JHIE 16 24
\ H.I0 2
12 fif DAC ‘
HIE 2
S IIEIR . -40°C %2 105°C
T AR e
ZEIRIE . -40°C & 125°C
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PA12
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PC6
VDD
vss
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PG2
PD15
PD14
VDD
vss
PD13
PD12
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PD8
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K 2 APM32A407xGT7 %% LQFP100 5| i 4

o
Cncooc®mBNVOLUYTO~NOOWTma o222
S R R R R R R R R ERERRRERRERREER
NOO0O0O0000O0000Oon0Oon0n0nononoononn
SRR RIRTNT R IRIBSITIRRKR
21 750 VDD
PE3 ]2 743 VSS
PE4 3 73 VCAP_2
PE5 4 723 PA13
PE6 |: 5 71 :l PA12
VBAT 1 6 703 PA11
PC13 O 7 69 PA10
PC14 8 68[1 PA9
PC15 O9 67| PA8
vss O] 10 663 PC9
vDD O 11 653 PC8
PHO ] 12 641 PC7
PH1 OJ13 LQFP100 63 PC6
NRST O 14 623 PD15
Pco 15 613 PD14
Pc1 16 60 PD13
Pc2 17 59 PD12
Pc3 18 583 PD11
vDD 19 573 PD10
VSSA 20 56 PD9
VREF+ [ 21 55 PD8
VDDA [ 22 541 PB15
PAO [ 23 531 PB14
PA1 ] 24 523 PB13
PA2 [ 25 513 PB12
NSRRI FTHRINBI3IEBILTILILRLETRSES
D000 00000000 0000000 oo od
LPEILEISRErd LIS TIL2 - T8
=>
\)
3.2 5|HThREHR
LA 2 far s 51 R R BB/ 48 S
2K w5 & X
SR FRAESIATR T T IFE S A, SIS FE LG5 Y6e 5 S bR |44
FRAHIA
P IVl
5] I & NGl
110 1/0 5|
5T 5V #2110
STDA 3.3V hniE. E#HEH:F| ADC 1 1/0
1/O 45#y
STD 3.3V #r4E 110
B * 1] Boot0 5 i
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B 455 5
RST Py LR L BE R0 ) A 5]
R MARE R R E e, TSN MEAE, BrE 110 @ ENFSHmA
_— BINE HDhae I AR AT A AR S I ThRe
A e e i AFIO (T 4 17 B FEICN T
e 3 APM32A407XGT7 45| lF 5 HEFiid
(’E{jf;?;mﬁ‘é) ﬁ % S HRTIEE Mt AnThee LQFP100 | LQFP144
TRACECK,
PE2 o | 5T SMC_AZ3, - 1 1
ETH_MII_TXD3,
EVENTOUT
TRACEDO,
PE3 o | 5T SMC_A19, - 2 2
EVENTOUT
TRACED1,
PE4 110 5T SMC_AZ0, - 3 3
DCI_D4,
EVENTOUT
TRACED2,
SMC_A21,
PE5 o | 5T TMR9_CH1, - 4 4
DCI_DS,
EVENTOUT
TRACED3,
SMC_A22,
PE6 o | 5T TMR9_CH2, - 5 5
DCI_D7,
EVENTOUT
VBaT P - - - 6 6
RTC_OUT,
PC13 o | 5T EVENTOUT RTC_TAMPL, 7 7
RTC_TS
PC14- 0SC32_IN
pe1m o | 5T EVENTOUT 0SC32_IN 8 8
PC15- 0SC32_OUT
re1e) o | 5T EVENTOUT 0SC32_0uT 9 9
SMC_AO,
PFO o | 5T 12C2_SDA, - - 10
EVENTOUT
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(BALJG HIThRE) it}
SMC_AL1,
PF1 I/0 5T 12C2_SCL, - - 11
EVENTOUT
SMC_A2,
PF2 I/0 5T 12C2_SMBAI, - - 12
EVENTOUT
SMC_AS,
PF3 I/0 5T B ADC3_IN9 - 13
EVENTOUT
SMC_A4,
PF4 I/0 5T B ADC3_IN14 - 14
EVENTOUT
SMC_AS5,
PF5 I/0 5T ADC3_IN15 - 15
EVENTOUT
Vss P - - - 10 16
Vob P - - - 11 17
TMR10_CH1,
PF6 I/0 5T SMC_NIORD, ADC3_IN4 - 18
EVENTOUT
TMR11_CH1,
PF7 I/0 5T SMC_NREG, ADC3_IN5 - 19
EVENTOUT
TMR13_CH]1,
PF8 I/0 5T SMC_NIOWR, ADC3_IN6 - 20
EVENTOUT
TMR14_CH1,
PF9 I/0 5T SMC_CD, ADC3_IN7 - 21
EVENTOUT
SMC_INTR,
PF10 I/0 5T ADC3_IN8 - 22
EVENTOUT
PHO-OSC_IN
I/O 5T EVENTOUT OSC_IN 12 23
(PHO)
PH1-OSC_OUT
I/O 5T EVENTOUT OSC_OuUT 13 24
(PH1)
NRST I/O RST - - 14 25
OTG_HS_ULPI_STP,
PCO I/O 5T - - — ADC123_IN10 15 26
EVENTOUT
ETH_MDC,
PC1 I/O 5T ADC123 IN11 16 27
EVENTOUT
SPI2_MISO,
PC2 I/O 5T ADC123 IN12 17 28
OTG_HS_ULPI_DIR,
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ETH_MII_TXD2,
12S2ext_SD,
EVENTOUT

PC3

I/0

5T

SPI2_MOSI,
12S2_SD,
OTG_HS_ULPI_NXT,
ETH_MIl_TX_CLK,
EVENTOUT

ADC123_IN13

18

29

Vbp

19

30

Vssa

20

31

VREF+

21

32

Vbpa

22

33

PAO-WKUP
(PAO)

110

5T

USART2_CTS,
UART4_TX,
ETH_MII_CRS,
TMR2_CH1_ETR,
TMR5_CH],
TMR8_ETR,
EVENTOUT

WKUP,
ADC123_INO

23

34

PAl

I/0

5T

USART2_RTS,
UART4_RX,
ETH_RMII_REF_CLK,
ETH_MIl_RX_CLK,
TMR5_CH2,
TMR2_CH2,
EVENTOUT

ADC123_IN1

24

35

PA2

I/0

5T

USART2_TX,
TMR5_CH3,
TMR9_CH],
TMR2_CH3,
ETH_MDIO,
EVENTOUT

ADC123_IN2

25

36

PA3

1/0

5T

USART2_RX,
TMR5_CH4,
TMR9_CH?2,
TMR2_CH4-

OTG_HS_ULPI_DO,

ETH_MII_COL,
EVENTOUT

ADC123_IN3

26

37
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LQFP100

LQFP144

Vss

27

38

Vbp

28

39

PA4

I/0

STDA

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

DAC_OUT],
ADC12_IN4

29

40

PA5

110

STDA

SPI1_SCK,
OTG_HS_ULPI_CK,
TMR2_CH1_ETR,
TMR8_CHIN,
EVENTOUT

DAC_OUT2,
ADC12_IN5

30

41

PAG

I/0

5T

SPI1_MISO,
TMR8_BKIN,
TMR13_CH1,
DCI_PIXCLK,
TMR3_CH],
TMR1_BKIN,
EVENTOUT

ADC12_IN6

31

42

PA7

I/0

5T

SPI1_MOSI,
TMRS_CHAN,
TMR14_CH1,

TMR3_CH2,
ETH_MII_RX_DV,
TMR1_CHIN,
ETH_RMII_CRS_DV,
EVENTOUT

ADC12_IN7

32

43

PC4

I/0

5T

ETH_RMII_RX_DO,
ETH_MII_RX_DO,
EVENTOUT

ADC12_IN14

33

44

PC5

1/0

5T

ETH_RMII_RX_D1,
ETH_MII_RX_D1,
EVENTOUT

ADC12_IN15

34

45

PBO

1/0

5T

TMR3_CH3
TMR8_CH2N,
OTG_HS_ULPI_D1,
ETH_MIl_RXD2,
TMR1_CH2N,

ADC12_IN8

35

46
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EVENTOUT
TMR3_CH4
TMR8_CH3N,
OTG_HS_ULPI_D2,
PB1 /o | 5T ADC12_IN9 36 47
ETH_MII_RXD3,
TMR1_CH3N,
EVENTOUT
PB2-BOOT
/o | 5T EVENTOUT - 37 48
(PB2)
DCI_D12,
PF11 /o | 5T - - 49
EVENTOUT
SMC_AG,
PF12 110 5T - - - 50
EVENTOUT
Vss P - - - - 51
Voo P - - - - 52
SMC_A7,
PF13 /o | 5T - - 53
EVENTOUT
SMC_AS,
PF14 /o | 5T - - 54
EVENTOUT
SMC_AG9,
PF15 /o | 5T - - 55
EVENTOUT
SMC_A10,
PGO /o | 5T - - 56
EVENTOUT
SMC_A11,
PG1 /o | 5T - - 57
EVENTOUT
SMC_D4,
PE7 /o | 5T TMR1_ETR, - 38 58
EVENTOUT
SMC_DS5,
PES /o | 5T TMR1_CHIN, - 39 59
EVENTOUT
SMC_D8,
PE9 /o | 5T TMR1_CH1, - 40 60
EVENTOUT
Vss P - - - - 61
Voo P - - - - 62
SMC_D7,
PE10 /o | 5T TMR1_CHZ2N, - 41 63
EVENTOUT
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LQFP144

PE11

I/0

5T

SMC_DS,
TMR1_CH2,
EVENTOUT

42

64

PE12

I/0

5T

SMC_D9,
TMRZL_CHS3N,
EVENTOUT

43

65

PE13

1/0

5T

SMC_D10,
TMR1_CHS3,
EVENTOUT

44

66

PE14

I/0

5T

SMC_D11,
TMR1_CHA4,
EVENTOUT

45

67

PE15

110

5T

SMC_D12,
TMR1_BKIN,
EVENTOUT

46

68

PB10

I/0

5T

SPI2_SCK,
12S2_CK,
12C2_SCL,
USART3_TX:
OTG_HS_ULPI_D3,
ETH_MII_RX_ER,
TMR2_CH3,
EVENTOUT

47

69

PB11

I/0

5T

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

48

70

Veap 1

49

71

Vop

50

72

PB12

1/0

5T

SPI2_NSS,
1252 WS,
12C2_SMBAI,
USART3_CK,
TMR1_BKIN,
CAN2_RX,
OTG_HS_ULPI_D5,
ETH_RMII_TXDO,

51

73
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(Gipiibei)e3

LQFP100

LQFP144

ETH_MII_TXDO,
OTG_HS_ID,
EVENTOUT

PB13

I/0

5T

SPI2_SCK,
12S2_CK,
USART3_CTS,
TMR1_CHIN,
CAN2_TX,
OTG_HS_ULPI_DS,
ETH_RMII_TXD1,
ETH_MII_TXD1,
EVENTOUT

OTG_HS_VBUS

52

74

PB14

110

5T

SPI2_MISO,
TMR1_CH2N,
TMR12_CH1,
OTG_HS_DM,
USART3_RTS,
TMR8_CH2N,

12S2ext_SD,

EVENTOUT

53

75

PB15

I/0

5T

SPI2_MOSI,
12S2_SD,
TMR1_CH3N,
TMRS_CH3N,
TMR12_CH?2,
OTG_HS _DP,
EVENTOUT

RTC_REFIN

54

76

PD8

I/0

5T

SMC_D13,
USART3_TX,
EVENTOUT

55

77

PD9

I/0

5T

SMC_D14,
USART3_RX,
EVENTOUT

56

78

PD10

1/0

5T

SMC_D15
USART3_CK,
EVENTOUT

57

79

PD11

1/0

5T

SMC_CLE,
SMC_A16,
USART3_CTS,
EVENTOUT

58

80
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(Eﬁ}??j k) ﬁ i SHIgE M InThee LQFP100 | LQFP144
SMC_ALE,
SMC_A17,

PD12 /o | 5T TMR4_CH1, - 59 81
USART3_RTS,
EVENTOUT
SMC_A18,

PD13 /o | 5T TMR4_CH2, - 60 82
EVENTOUT

Vss P - - - - 83

Voo P - - - - 84
SMC_DO,

PD14 /o | 5T TMR4_CHS3, - 61 85
EVENTOUT
SMC_D1,

PD15 /o | 5T TMR4_CH4, - 62 86
EVENTOUT

PG2 110 5T SMC_A12 - - 87
EVENTOUT

PG3 110 5T SMC_AL3, - - 88
EVENTOUT

PG4 110 5T SMC_AL4, - - 89
EVENTOUT

PG5 /0 5T SMC_ALS, - - 920
EVENTOUT

PG6 110 5T SMC_INT2, - - 91
EVENTOUT
SMC_INT3,

PG7 /o | 5T USART6_CK, - - 92
EVENTOUT
USART6_RTS,

PGS /o | 5T ETH_PPS_OUT, - - 93
EVENTOUT

Vss P - - - - 94

Voo P - - - - 95
12S2_MCK,
TMR8_CH1,

PC6 /o | 5T SDIO_D6, - 63 96
USART6_TX,
DCI_DO,
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(Gipiibei)e3

LQFP100

LQFP144

TMRS3_CH1,
EVENTOUT

PC7

I/0

5T

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

64

97

PC8

110

5T

TMR8_CH3,
SDIO_DO,
TMR3_CHS3,
USART6_CK,
DCI_D2,
EVENTOUT

65

98

PC9

I/0

5T

12S_CKIN,
MCO2,
TMRS_CH4,
SDIO_D1,
12C3_SDA,
DCI_D3,
TMR3_CH4,
EVENTOUT

66

99

PA8

I/0

5T

USARTL_CK,
TMR1_CH1,
MCO,
12C3_SCL,
OTG_FS_SOF,
EVENTOUT

67

100

PA9

I/0

5T

USART1_TX,
TMR1_CH?2,
12C3_SMBAI,
DCI_DO,
EVENTOUT

OTG_FS_VBUS

68

101

PA10

1/0

5T

USART1_RX,
TMR1_CH3,
OTG_FS_ID,
DCI_D1,
EVENTOUT

69

102

PAl1l

I/0

5T

USART1_CTS,

70

103

www.geehy.com
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(BALIEHITHRE)

(=

S5ty

SRR

(Gipiibei)e3

LQFP100

LQFP144

CAN1_RX,
TMR1_CH4,
OTG_FS_DM,
EVENTOUT

PA12

I/0

5T

USART1_RTS,
CAN1_TX,
TMR1_ETR,
OTG_FS_DP,
EVENTOUT

71

104

PA13
(JTMS-SWDIO)

1/0

5T

JTMS-SWDIO,
EVENTOUT

PA13

72

105

Veap 2

73

106

Vss

74

107

Vbp

75

108

PAl4
(JTCK/SWCLK)

110

5T

JTCK-SWCLK,
EVENTOUT

76

109

PA15
(JTDI)

I/0

5T

JTDI,
SPI3_NSS,
12S3_WS,
TMR2_CH1_ETR,
SPI1_NSS,
EVENTOUT

7

110

PC10

I/0

5T

SPI3_SCK,
12S3_CK,
UART4_TX,
SDIO_D2,
DCI_DS,
USART3_TX,
EVENTOUT

78

111

PC11

I/0

5T

UART4_RX,
SPI3_MISO,
SDIO_D3,
DCI_D4,
USART3_RX,
12S3ext_SD,
EVENTOUT

79

112

PC12

1/0

5T

UARTS5_TX,
SDIO_CK,
DCI_D9,

80

113

www.geehy.com
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B

S ) =313 B HThEE Mmhgs LQFP100 | LQFP144

(=

SPI3_MOSI,
12S3_SD,
USART3_CK,
EVENTOUT
SMC_D2,
PDO o | 5T CANL_RX, - 81 114
EVENTOUT
SMC_D3,
PD1 o | 5T CAN1_TX, - 82 115
EVENTOUT
TMR3_ETR,
UART5_RX,
PD2 o | 5T SDIO_CMD, - 83 116
DCI_D11,
EVENTOUT
SMC_CLK,
PD3 o | 5T USART2_CTS, - 84 117
EVENTOUT
SMC_NOE,
PD4 /o | 5T USART2_RTS, - 85 118
EVENTOUT
SMC_NWE,
PD5 /o | 5T USART2_TX, - 86 119
EVENTOUT

Vss P - - - - 120

Vbp P - - - - 121

SMC_NWAIT,
PD6 o | 5T USART2_RX, - 87 122
EVENTOUT
SMC_NE1,
SMC_NCE2,
PD7 o | 5T - - 88 123
USART2_CK,
EVENTOUT
SMC_NE2,
SMC_NCES3,
PG9 o | 5T - - - 124
USART6_RX,
EVENTOUT
SMC_NCE4_1,
PG10 o | 5T SMC_NE3, - - 125

EVENTOUT
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B
(BALIEHITHRE)

(=

S5ty

SRR

(Gipiibei)e3

LQFP100

LQFP144

PG11

I/0

5T

SMC_NCE4 2,
ETH_MII_TX_EN,
ETH_RMII_TX_EN,
EVENTOUT

126

PG12

I/0

5T

SMC_NE4,
USART6_RTS,
EVENTOUT

127

PG13

I/0

5T

SMC_A24,
USART6_CTS,
ETH_MII_TXDO,
ETH_RMII_TXDO,
EVENTOUT

128

PG14

110

5T

SMC_A25,
USART6_TX,
ETH_MIl_TXD1,
ETH_RMII_TXD1,
EVENTOUT

129

Vss

130

Vbb

131

PG15

I/0

5T

USART6_CTS,
DCI_D13,
EVENTOUT

132

PB3
(JTDO/TRACESWO)

I/0

5T

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

89

133

PB4
(NJTRST)

I/0

5T

NJTRST,
SPI3_MISO,
TMR3_CH1,
SPI1_MISO,
12S3ext_SD,
EVENTOUT

90

134

PBS

1/0

12C1_SMBAI,
CAN2_RX,
OTG_HS_ULPI_D7,
ETH_PPS_OUT,
TMR3_CH?2,

91

135
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B
(BALIEHITHRE)

(=

S5ty

SRR

(Gipiibei)e3

LQFP100

LQFP144

SPI1_MOSI,
SPI3_MOSI,
DCI_D10,
12S3_SD,
EVENTOUT

PB6

I/0

5T

12C1_SCL,
TMR4_CH]1,
CAN2_TX,
DCI_D5,
USART1_TX,
EVENTOUT

92

136

PB7

110

5T

12C1_SDA,
SMC_NL,
DCI_VSYNC,
USART1_RX,
TMR4_CH?2,
EVENTOUT

93

137

BOOTO

Vpep

94

138

PB8

I/0

5T

TMR4_CHS3,
SDIO_D4,
TMR10_CH]1,
DCI_D6,

ETH_MII_TXD3,

12C1_SCL,
CAN1_RX,
EVENTOUT

95

139

PB9

I/0

5T

SPI2_NSS,
1252 WS,
TMR4_CHA4,
TMR11_CH1,
SDIO_D5,
DCI_D7,
12C1_SDA,
CAN1_TX,
EVENTOUT

96

140

PEO

1/0

5T

TMR4_ETR,
SMC_NBLO,
DCI_D2,
EVENTOUT

97

141

PE1

I/0

5T

SMC_NBL1,

98

142

www.geehy.com

Page21



L *
% ThiE HinThge LQFP100 | LQFP144
GtEmme | m | LR Hmshae Q Q
DCI_D3,
EVENTOUT
PDR_ON I 5T 143
Vbb P 100 144

T

(1) PC13. PC14 1 PC15 @it FEyaFFoefit i . BT A Bch TR IR (3 &%), BILEH £ GPIO 1 PC13

% PC15 M 32 ZIFRHI -

@© KAHEAN 30pF I, EEEARN L 2MHz;

@ AHE TR (5] Bk Eh ROt ).
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3.3 GPIO HHIThRERE
FKH 4 GPIOA EHIhRERL &
AF
Port | AFO AF1 AF2 AF3 AF4 AF5 | AF6 AF7 AF8 AF9 AF10 AF11 AF12 | AF13 || AFI5
oAG | TMR2_CH | TMRS | TMR8_ET _ _ | UsART2 | UART4 ] ] ETH_MII_CR ] ] | EVENT
1 ETR | _CH1 R cTs | _Tx s ouT
ETH_MII_RX
TMR2_CH | TMR5 USART2 | UART4 _CLK EVENT
PAL ) 2 _CH2 ) ) ) ) _RTS _RX ) ) ETH_RMI_R ) ) © | out
EF_CLK
ohr | TMR2.CH | TMRS | TMR9_C _ _ | usarT2 ] ] ] T VDI ] ] | EVENT
3 _CH3 H1 TX - ouT
TMR2_CH | TMR5 | TMR9_C USART2 OTG_HS_U | ETH_MII_CO EVENT
PA3 ) 4 _CH4 H2 ) ) ) _RX ) ) LPI_DO L ) ) " | out
SPI3_
SPIL_ | NSS | USART2 OTG_HS | DCI_HS EVENT
PAd ) ) ) ) ) NSS | 1283 | _CK ) ) ) ) _SOF YNC " | out
ws
TMR2_CH TMR8_C SPI1_S OTG_HS_U EVENT
PAS ) 1 ETR HIN ) CK ) ) ) LPI_CK ) ) ) " | out
TMR1_BKI | TMR3 | TMR8_BK SPIL_ TMR13 DCI_PI EVENT
PAG ) N _CH1 IN ) MISO ) ) ) _CH1 ) ) ) XCK " | out
ETH_MIl_RX
TMRL_CH | TMR3 | TMR8_C SPIL_ TMR14 DV EVENT
PAT ) N _CH2 HIN ) MOSI ) ) ) _CH1 ) ETH_RMII_C ) ) " | out
RS_DV
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AF
Port AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 1 AF15
TMR1_CH 12C3_S USART1 OTG_FS_S EVENT
PA8 | MCO1 - - - - - - - - - -
1 CL _CK OF ouT
TMR1_CH 12C3_S USART1 EVENT
PA9 - - - - - - - - - - DCI_DO -
2 MBA _TX - ouT
TMR1_CH USART1 EVENT
PA10 - - - - - - - - OTG_FS_ID - - DCI_D1 -
3 _RX - - ouT
bALL TMR1_CH USART1 CAN1_ | OTG_FS_D EVENT
4 _CTS RX M ouT
BALD TMR1_ET USART1 CAN1_ | OTG_FS_D EVENT
R _RTS X P ouT
JTMS
EVENT
PA13 | _SWD - - - - - - - - - - - - - -
ouT
10
JTCK_
EVENT
PA14 | SWCL - - - - - - - - - - - - - -
ouT
K
TMR2_CH SPI3_
1 SPI1_ NSS EVENT
PA15 | JTDI - - - - - - - - - - -
TMR2_ET NSS 12C3_ ouT
R WS
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M 5 GPIOB SR Ufe i &

Port AFO AF1 | AF2 AF3 | AF4 AF5 AF6 AF7 | AF8 | AF9 AF10 AF11 AF12 AF13 | AF14 | AF15
TMR1
TMR3_ | TMR8_ OTG_HS_ | ETH_MII EVEN
PBO - CH2 - - - - - - - -
N CH3 | CH2N ULPI D1 | _RXD2 TOUT
TMR1
TMR3_ | TMR8 OTG_HS_ | ETH_MII EVEN
PB1 - _CH3 - - - - - - - - - - - -
. CH4 | CH3N ULPI_ D2 | _RXD3 TOUT
EVEN
PB2 - - - - - - - - - - - - - -
TOUT
JTDO/TR
TMR2 SPI3_SCK EVEN
PB3 | ACESW - - - SPI1_SCK - - - - - - - -
R _CH2 12S3_CK TOUT
TMR3_ 12S3ext EVEN
PB4 | NJTRST - - - SPI1_MISO | SPI3_MISO - - - - - -
CH1 - - _SD TOUT
12C1_
TMR3 SPI3_MOSI CAN2_ | OTG_HS_ | ETH_PP EVEN
PB5 - - - - SMB | SPI1_MOSI N - - - - - - - DCI_D10
CH2 N 12S3_SD RX ULPI_D7 | S OUT TOUT
TMR4_ 12C1_ USART CAN2_ EVEN
PB6 - - - - - - - - - DCI_D5
CH1 SCL 1 TX TX - TOUT
TMRA4 12C1 USART DCI_VSY EVEN
PB7 - - - - - - - - - - - SMC_NL -
CH2 SDA 1 RX NC TOUT
TMR4_ | TMR10 | 12C1 CAN1 ETH_MII EVEN
PB8 - - - - - - - - - - - SDIO_D4 | DCI_D6
CH3 | _CH1 | scL RX _TXD3 TOUT
TMR4_ | TMR11 | 12C1_ | SPI2_NSS CAN1 EVEN
PB9 - - - - - - - - - - - SDIO_D5 | DCI_D7
CH4 | _CH1 | SDA | 12S2.WS TX TOUT
oE10 TMR2 12C2_ | SPI2_SCK USART OTG_HS_ | ETH_MII EVEN
_CH3 SCL 12S2_CK 3 TX ULPI D3 | RX_ER TOUT

www.geehy.com

Page25



Port AFO AF1 | AF2 AF3 | AF4 AF5 AF6 AF7 | AF8 | AF9 AF10 AF11 AF12 AF13 | AF14 | AF15
ETH_MII
TX_EN
TMR2 12C2_ USART OTG HS | =~ EVEN
PB11 - - - - - - - ETH - - -
_CH4 SDA 3_RX ULPI_D4 TOUT
RMILT
X_EN
ETH_RM
TMR1 12C2
~ | SPI2_NSS USART CAN2_ | OTG_HS_ | II_TXDO | OTG_HS EVEN
PB12 - BKI - - SMB - - - -
N N 12S2_WS 3_CK RX ULPI_D5 | ETH_MII _ID TOUT
_TXDO
ETH_RM
TMR1
SPI2_SCK USART CAN2_ | OTG_HS_ | II_TXD1 EVEN
PB13 - CH1 - - - - - - - -
N 12S2_CK 3 CTS TX ULPI_D6 | ETH_MII TOUT
_TXD1
TMR1
TMRS8 USART TMR12 OTG_HS EVEN
PB14 - _CH2 - - - SPI2_MISO | I2S2ext_SD - - - - - -
\ CH2N 3 RTS _CH1 _DM TOUT
TMR1
RTC_RE TMRS8 SPI2_MOSI TMR12 OTG_HS EVEN
PB15 N _CH3 - - - ~ - - - - - - - -
FIN \ CH3N 12S2_SD _CH2 _DP TOUT
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#H 6 GPIOC & HThREhlc &

AF AF AF1
Port | AFO 1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 9 AF10 AF11 AF12 AF13 4 AF15
OTG_HS_UL
EVENTO
PCO - - - - - - - - - - PI - - - -
~ uTt
STP
EVENTO
PC1 - - - - - - - - - - - ETH_MDC - - -
uTt
OTG_HS_UL
SPI2_MI | 12S2ext ETH_MII_TXD EVENTO
PC2 - - - - - N - - - - PI_ -7 - - -
SO SD 2 )
DIR
SPI2_MO OTG_HS_UL
ETH EVENTO
PC3 - - - - - SI - - - - PI_ - - -
MI_TX_CLK )
12S52_SD NXT -0
ETH_MII_RX
DO EVENTO
PC4 - - - - - - - - - - - - - -
ETH_RMII_R uTt
XDO
ETH_MII_RX
D1 EVENTO
PC5 - - - - - - - - - - - - - -
ETH_RMII_R )
XD1
bC6 TMR3_C | TMR8_C 1252_MC USART6_ SDIO_ | DCI_ EVENTO
H1 H1 K > D6 DO ) uT
b7 TMR3_C | TMR8_C 12S3_MC USART6_ SDIO_ | DCI_ EVENTO
H2 H2 K RX D7 D1 )
bC8 TMR3_C | TMR8_C USART6_ SDIO_ | DCI_ EVENTO
H3 H3 CK DO D2 )
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AF AF AF1
Port | AFO | * AF2 AF3 AF4 AF5 AF6 AF7 AF8 o AF10 AF11 AFL2 | AF13 | AF15
oo | MCO TMR3_C | TMR8 C | 12C3_S | 12S_CKI SDIO_ | DCI_ EVENTO
2 H4 H4 DA N D1 D3 uT
SPI3_SC
PC1 o USART3_ | UART4 T SDIO_ | DCI_ EVENTO
0 X/ X D2 D8 uT
12S3_CK
PC1 I2S3ext_ | SPI3_MI | USART3_ | UART4 R SDIO_ | DCI_ EVENTO
1 SD SO RX X D3 D4 uT
SPI3_MO
PC1 o USART3_ | UART5_T SDIO_ | DCI_ EVENTO
2 CK X CK D9 uT
12S3_SD
PC1 EVENTO
3 uT
PC1 EVENTO
4 uT
PC1 EVENTO
5 uT
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#H 7 GPIOD & H ThRERC B

Port | AFO | AF1 AF2 AF3 | AF4 | AF5 | AF6 AF7 AF8 AF9 AF10 | AF11 AF12 AF13 AF14 AF15

PDO - - - - - - - - - CAN1_RX - - SMC_D2 - - EVENTOUT
PD1 - - - - - - - - - CAN1_TX - - SMC_D3 - - EVENTOUT
PD2 - - TMR3_ETR - - - - - UART5_RX - - - SDIO_CMD DCI_D11 - EVENTOUT
PD3 - - - - - - - USART2_CTS - - - - SMC_CLK - - EVENTOUT
PD4 - - - - - - - USART2_RTS - - - - SMC_NOE - - EVENTOUT
PD5 - - - - - - - USART2_TX - - - - SMC_NWE - - EVENTOUT
PD6 - - - - - - - USART2_RX - - - - SMC_NWAIT - - EVENTOUT
PD7 - - - - - - - USART2_CK - - - - SMC_NE1/SMC_NCE2 - - EVENTOUT
PD8 - - - - - - - USART3_TX - - - - SMC_D13 - - EVENTOUT
PD9 - - - - - - - USART3_RX - - - - SMC_D14 - - EVENTOUT
PD10 - - - - - - - USART3_CK - - - - SMC_D15 - - EVENTOUT
PD11 - - - - - - - USART3_CTS - - - - SMC_A16 - - EVENTOUT
PD12 - - TMR4_CH1 - - - - USART3_RTS - - - - SMC_A17 - - EVENTOUT
PD13 - - TMR4_CH2 - - - - - - - - - SMC_A18 - - EVENTOUT
PD14 - - TMR4_CH3 - - - - - - - - - SMC_DO - - EVENTOUT
PD15 - - TMR4_CH4 - - - - - - - - - SMC_D1 - - EVENTOUT
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#H 8 GPIOE SR Ufefic &

Port AFO AF1 AF2 AF3 AF4 | AF5 | AF6 | AF7 | AF8 | AF9 | AF10 AF11 AF12 AF13 AF14 AF15

PEO - - TMR4_ETR - - - - - - - - - SMC_NBLO | DCI_D2 - EVENTOUT
PE1 - - - - - - - - - - - - SMC_NBL1 | DCI_D3 - EVENTOUT
PE2 | TRACECLK - - - - - - - - - - ETH_MII_TXD3 | SMC_A23 - - EVENTOUT
PE3 TRACEDO - - - - - - - - - - - SMC_A19 - - EVENTOUT
PE4 TRACED1 - - - - - - - - - - - SMC_A20 | DCI_D4 - EVENTOUT
PES TRACED2 - - TMR9_CH1 - - - - - - - - SMC_A21 | DCI_D6 - EVENTOUT
PEG6 TRACED3 - - TMR9_CH2 - - - - - - - - SMC_A22 | DCI_D7 - EVENTOUT
PE7 - TMR1_ETR - - - - - - - - - - SMC_D4 - - EVENTOUT
PES8 - TMR1_CH1N - - - - - - - - - - SMC_D5 - - EVENTOUT
PE9 - TMR1_CH1 - - - - - - - - - - SMC_D6 - - EVENTOUT
PE10 - TMR1_CH2N - - - - - - - - - - SMC_D7 - - EVENTOUT
PE11 - TMR1_CH2 - - - - - - - - - - SMC_D38 - - EVENTOUT
PE12 - TMR1_CH3N - - - - - - - - - - SMC_D9 - - EVENTOUT
PE13 - TMR1_CH3 - - - - - - - - - - SMC_D10 - - EVENTOUT
PE14 - TMR1_CH4 - - - - - - - - - - SMC_D11 - - EVENTOUT
PE15 - TMR1_BKIN - - - - - - - - - - SMC_D12 - - EVENTOUT
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I 9 GPIOF H HThRerl &

Port | AFO | AF1 | AF2 AF3 AF4 AF5 | AF6 AF7 AF8 AF9 AF10 | AF11 AF12 AF13 AF14 AF15

PFO - - - - 12C2_SDA - - - - - - - SMC_AO - - EVENTOUT
PF1 - - - - 12C2_SCL - - - - - - - SMC_A1 - - EVENTOUT
PF2 - - - - 12C2_SMBA - - - - - - - SMC_A2 - - EVENTOUT
PF3 - - - - - - - - - - - - SMC_A3 - - EVENTOUT
PF4 - - - - - - - - - - - - SMC_A4 - - EVENTOUT
PF5 - - - - - - - - - - - - SMC_A5 - - EVENTOUT
PF6 - - - TMR10_CH1 - - - - - - - - SMC_NIORD - - EVENTOUT
PF7 | - - - | TMR11_CH1 - - - - - - - - SMC_NREG - - | EVENTOUT
PF8 | - - - - - - - - - TMR13_CH1 - - | SMC_NIOWR - - | EVENTOUT
PF9 - - - - - - - - - TMR14_CH1 - - SMC_CD - - EVENTOUT
PF10 - - - - - - - - - - - - SMC_INTR - - EVENTOUT
PF11 | - - - - - - - - - - - - - DCI_D12 | - | EVENTOUT
PF12 - - - - - - - - - - - - SMC_A6 - - EVENTOUT
PF13 - - - - - - - - - - - - SMC_A7 - - EVENTOUT
PF14 - - - - - - - - - - - - SMC_AS8 - - EVENTOUT
PF15 - - - - - - - - - - - - SMC_A9 - - EVENTOUT
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% 10 GPIOG E H Ikert &

Port | AFO | AF1 | AF2 | AF3 | AF4 | AF5 | AF6 | AF7 AF8 AF9 | AF10 AF11 AF12 AF13 AF14 AF15

PGO - - - - - - - - - - - - SMC_A10 - - EVENTOUT

PG1 - - - - - - - - - - - - SMC_A11 - - EVENTOUT

PG2 - - - - - - - - - - - - SMC_A12 - - EVENTOUT

PG3 - - - - - - - - - - - - SMC_A13 - - EVENTOUT

PG4 - - - - - - - - - - - - SMC_A14 - - EVENTOUT

PG5 - - - - - - - - - - - - SMC_A15 - - EVENTOUT

PG6 - - - - - - - - - - - - SMC_INT2 - - EVENTOUT

PG7 - - - - - - - - USART6_CK - - - SMC_INT3 - - EVENTOUT

PG8 - - - - - - - - USART6_RTS - - ETH_PPS_OUT - - EVENTOUT

PG9 - - - - - - - - USART6_RX - - - SMC_NE2/SMC_NCE3 - - EVENTOUT

PG10 | - - - - - - - - - - - SMC_NCE4_1/SMC_NES3 - - EVENTOUT
ETH_MI_TX_EN

PG11 - - - - - - - - - - - T T SMC_NCE4_2 - - EVENTOUT
ETH_RMII_TX_EN

PG12 | - - - - - - - - USART6_RTS | - - - SMC_NE4 - - EVENTOUT
ETH_MII_TXDO

PG13 | - - - - - - - - USART6_CTS | - - SMC_A24 - - EVENTOUT
ETH_RMII_TXDO
ETH_MII_TXD1

PG14 | - - - - - - - - | USART6_TX | - - SMC_A25 - - | EVENTOUT
ETH_RMII_TXD1

PG15 - - - - - - - - USART6_CTS - - - - DCI_D13 - EVENTOUT
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4 Theedtiid

A& FEAH APM32A407XCT7 RAIF= 5 KRG 280, b, i LAEfkas. e, BIE. AMEs

& AR Arm® Cortex®-M4F WIZIIAHIER, 157 Arm® Cortex®-M4F RS H T, % T
AT BALE Arm 23 & 6T 38

HAl, APM32A407VGT7 c.ifiid AEC-Q100 Grade2 iAilF, APM32A407ZGT7 it AEC-
Q100 Grade1 iAiE.
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41  REGEWN

411 REIEH
3 APM32A407xGT7 ZASHEK

NVIC
M4 with FPU

JTAG/SWD

<A Gade,

ART <:::>

SwC <::l'> SRAM/SNER T 1% 28

FMC
Flash

e K——>
mms e K——>

DMAT —
DMA2 K ——— >

AHB1 >

[ eoas K—> <—> maussore |

| s K—"> @ @ @ <—>{ @m0 |
<

j

'%

AHB R Zk4BRE

X

AHB2

K> "
BN SH3 swa
L AZ
AHB/APB1 AHB/APB2
AN AN
TNR2/3/4/5/6/7/12/13 ] < TRi/e/9/10/11 |
| — K=  UsmTi/6 |
| oT k—> K— ADC1/2/3 |
| 1WDT K— ) SD10 |
[ seivizs2 kK= <— SPI1 |
[ spizzizss kK= =1 SYScra |
[ uswrz K= = |
| UART4/5 K—> Foensor |
[ 1261/2/3  K—= N
| CAN1/2 K=
| DAC1/2 K—
N
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4.1.2  Hbhbmst
Fkg 11 APM32A407XGT7 R Ak 5t 6 ¥
X% R iE SR
A5 0x0000 0000 ARAG ARG X
] 0x0800 0000 FLASH
A5 0x0810 0000 TR
A5 0x1FFF 0000 REGAFEX
A5 Ox1FFF 7800 OTP XI5
Rt 0x1FFF 7A10 TRE
A5 0x1FFF C000 brAUIE ]
A5 Ox1FFF C010 TRER
SRAM 0x2000 0000 SRAM
— 0x2002 0000 TR
APB1 %k 0x4000 0000 TMR2
APB1 5%k 0x4000 0400 TMR3
APB1 %k 0x4000 0800 TMR4
APB1 5%k 0x4000 0C00 TMR5
APB1 5%k 0x4000 1000 TMR6
APB1 izt 0x4000 1400 TMR7
APB1 izt 0x4000 1800 TMR12
APB1 izt 0x4000 1C00 TMR13
APB1 izt 0x4000 2000 TMR14
APB1 izt 0x4000 2400 TRER
APB1 sz 0x4000 2800 RTC
APB1 sz 0x4000 2C00 WWDT
APB1 sz 0x4000 3000 IWDT
APB1 iz 0x4000 3400 12S2ext
APB1 szt 0x4000 3800 SPI2/12S2
APB1 5zt 0x4000 3C00 SPI3/12S3
APB1 5k 0x4000 4000 12S3ext
APB1 5k 0x4000 4400 USART2
APB1 5k 0x4000 4800 USART3
APB1 5zt 0x4000 4C00 UART4
APB1 5zt 0x4000 5000 UART5
APB1 5zt 0x4000 5400 12C1
APB1 5zt 0x4000 5800 12C2
APB1 5zt 0x4000 5C00 12C3
APB1 ii2k 0x4000 6000 IRE
APB1 52k 0x4000 6400 CAN1
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X3, A as ik SR
APB1 iz 0x4000 6800 CAN2
APB1 iz 0x4000 6C00 TR
APB1 izt 0x4000 7000 PMU
APB1 izt 0x4000 7400 DAC
APB1 izt 0x4000 7800 IRE

— 0x4000 8000 IRE
APB2 a2 0x4001 0000 TMR1
APB2 2k 0x4001 0400 TMR8
APB2 5 4% 0x4001 0800 IREd
APB2 2k 0x4001 1000 USART1
APB2 iz 0x4001 1400 USART6
APB2 5 4% 0x4001 1800 IREd
APB2 2 0x4001 2000 ADC1/2/3
APB2 2 0x4001 2400 TRE
APB2 2 0x4001 2C00 SDIO
APB2 2 0x4001 3000 SPI1
APB2 2k 0x4001 3400 TRE
APB2 iz 0x4001 3800 SYSCFG
APB2 2 0x4001 3C00 EINT
APB2 2 0x4001 4000 TMR9
APB2 2 0x4001 4400 TMR10
APB2 2 0x4001 4800 TMR11
APB2 2 0x4001 4C00 TREd

— 0x4001 5800 TREd

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 52k 0x4002 2400 TRE
AHB a4 0x4002 3000 CRC
AHB 52k 0x4002 3400 IRE
AHB a4 0x4002 3800 RCM
AHB a4 0x4002 3C00 FMC Reg.
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X3, A as ik SR
AHB 2% 0x4002 4000 #1 SRAM
AHB 14; 0x4002 5000 TR
AHB a4 0x4002 6000 DMA1
AHB 4% 0x4002 6400 DMA2
AHB %k 0x4002 6800 IRE
AHB 4% 0x4002 8000 MAC
AHB 4% 0x4002 9400 TR
AHB 4% 0x4004 0000 USB OTG_HS1/2
AHB 4% 0x4008 0000 TRER
AHB 4% 0x5000 0000 USB OTG_FS
AHB % 0x5004 0000 IREd
AHB 4% 0x5005 0000 DCI
AHB 4 0x5005 0400 TRE
AHB % 0x5006 0800 RNG
AHB % 0x5006 0C00 TRE
AHB %% 0x5008 0000 SM4
AHB % 0x5008 0400 SM3
AHB %% 0x500A 0000 BN
AHB %% 0xA000 0000 EMMC Reg.

— 0xA000 1000 RE

P A% 0xE000 0000 PIAZ A 5

— 0xE010 0000 TRE
41.3 B3EE

4.2

4.3

431

Jashit, F T E Boot 51 I ik S 4 LA =R UiE s e ) — -
® \EAFME AR B
® J\ BootlLoader )i 5
® M E SRAM Ji3)

# M BootLoader 5 3l, F 7 nI{f A H D4 O EEgmfE H 7 Flash.

A

APM32A407xGT7 KN 2 A FPU TH5 5] Arm® Cortex®-M4, 1127 6 I A AR
MR, AIHRHEHE R AT SEPEREASEHER) RGN, HeA A Arm T HEAEAF.

W 2%

BRERH R B 2 BT 4% (N VIC)
WE 1 MREMEFEHESREE (NVIC), NVIC BEisibH 24 82 4 nl Ffi T riliE (ANLik 16
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/> Cortex®-M4F ({2 ) 18 Mg W EHL A A ZALE Tl A Ctht, A RIRIE
AR e W S A B R IE S A R 3 (B R DR S 2

4.3.2 ST RS(EINT)
AN T/ AR g 23 AR, BRI AR AL S A I L L A W S SR R AR
B HARIES T ECE N B . IR, XAV R A, EEWS SR AR &2 114
GPIO m[ R 16 NI ER A 2k .
4.4 LA
B EA S EHEEFMEX . SRAM, EEHR, HpEERATEREFMX. EIFY, RGFE
X 7 BootLoader. 96 fiiM—1% % ID. FHAMXEFRELS: RAAHMXE] HEB5AEFE, £~
CIE: - 358
Rk 12 EAFEIX
Fheds BARE Thik
FAHEIX 1MB AT PR A
SRAM 192 KB (£%) +4KB (&) CPU RELL O 45 BV M (35D
UK 30KB 177#% BootLoader. 96 ﬁfé*ﬁ%&lD\ FAEIX R E
R 16Bytes Bl B A XS . MCU TAE T30
441 ESTAEERE (SMC)
APM32A407xGT7 ZFEER T SMC f5it, | SMC (B fAfgiamles) Ak, (¥ PC k.
SRAM. PSRAM. NorFlash #1 NandFlash.
TIEEN A
o & EIES NVIC HT
® 5 FIFO
® [RALTET LATERR NAND [NAZH1 PC RAMP F AMFAE #1817
® 5LCDi%#
442 WHENHIFTED (LCD)
SMC 7] DAFC & a5 2 BT LCD =28 1 g% iE 82, & CFF Intel 8080 A1 Motorola 6800 [ 45
Ao, FFEEE RIEH 542 ) LCD #: 0. ff H XA LCD F:47 4% 10 vl LUR J7 8 st by 4 1 2 1 T
FHIAES, B & i 42 i 2% i s HERE T & .
45  Bfgh
0

APM32A407xGT7 i et IR &
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K 4 APM32A407xGT7 Bf 4

LJ_‘ETH_M I1_TX_CLK
i ——>MACTXCLK
PHY ETH
25-50MHz /2,20 —SYSCFG_PMCFG [ETHSEL]
0 ETH_MI|_RX_CLK —»MACRXCLK
-
»-MACRM I | CLK
usB2.0 I
PHY 1 > 0TG_HS ULPI
24-60MHz Cortex
/8 » System
Clock
LszIKCHLzK » |WDTCLK
> FCLK
RTCSEL[1:0]
> SMCCLK
0SC32_0UT LSO%CCLK
> RTC
0SC32_IN[ H 32, 768
- KHz
SW
0SC_OUT £4—26MH2 \k
HSECLK 168MHz MAX
> HOLK
0SC_IN 0SC SYSOLK
168MHz AHB
MAX Prescaler
16MHz /1,2, 4o
HS I CLK 512
PLL1CLK
HSECLK—| /8] 42MHz MAX TMR2, 3, 4,5, 6,7,12,13, 14
i f (APB1 Prescaler=1) X {——» TMRxCLK
SCLKSEL b APB1| elseX2
H Prescaler
PLL1CLK
Al /1.2,4,8,14 420z WAX oo o
PLL1 D PLL48CLK
2
A ¢l 12SSEL
PLL2D | o ook N | (Analog) ADG » ADCCLK
c2 /rzes:aé e8r (Analog)
L —» 12SCLK . 4,6,
128 cKIN [1
MCO1SEL 84MHz MAX
MCO1PRE ———HSICLK APB2 TMR1, 8,9, 10, 11
MCo1 | LSECLK { Prescaler [#{if (APB2 Prescaler=1) X 1— TMRxCLK
[Je—]r2.5H— - /1,2,4,8,16 elseX?2
HSECLK
PLL1CLK BANHz MAX o0
MCO2SEL
MCO2PRE SYSCLK »ETH PTP
Meo2 PLL2CLK
[le—]r2.5H—
HSECLK
PLL1CLK
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452 BBHE
A PR 28R 7 N TR . IR B, SRR E HSICLK. HSECLK, {RIER #hfA
LSECLK. LSICLK; Y4h, AUt RN EE 5] B, I8t 400 i R A 55 2 A i B
453 RGHH
A% $E HSICLK. PLLCLK. HSECLK 1A &4l %F, PLLCLK By &0y5 mT ik £ HSICLK.
HSECLK Hf—#, BLE PLL M54 R, 708 R BT SRAS T is KRG 4h .
FEMEANL RS, BRINESE HSICLK 1E A ARG EE, 2 J5 H P o] B AT E iR i p s b i) —Fh/E
NARG B, 2R3 HSECLK KA, RGUK A Y] # el HSICLK, WS diae 7 Hhibr, #t:
AT DAHEZSC R AE S A T o
454 ALREe
WE AHB. APB1. APB2 ii2k, AHB HIRf 452 SYSCLK, APB1. APB2 i} &5 &
HCLK; i E /i R E A3 E T E 1T eh, AHB &%y 168MHz, APB2 [#) 5 &% N
84MHz, APB1 M) misii% & 42MHz.
455 4HiHEIFF
APM32A407xGT7 Z5E PSS, — A2 PLL (PLL1), — 251N 12S $2 i i i
SFER PLL (PLL2). EATHST Bl il 8 S50 AR 2R, BARSHAN S 572853
ULF Pt
46 HFESHEFESHE
461 HEHFE
Xk 13 X
2R B s 915 iHe
Vb 1.8~3.6V i3 Voo 51 IIZE 110 CEAK 10 WEI AR IED o AEREIE 2efitr .
A ADC. DAC. Efifith. RC IR %M PLL [ E5 (ki ] ADC 8%
VDDA/VSSA 1.8~3.6V - .
DAC i, Vppa #l Vssa 4145351422 Vpp A1 Vss o
b Vop B, I IS EVE I 52, S RTC. 4k 32KHz 3k % 23 F1 5 4 27
VBAT 1.8~3.6V .
TRt
46.2 HESH
T 14 FERS TR
A7 L
FH (MR) F g7t
IR (LPR) ERRE IR v

P A

TRV, S 8S e s AR R, RSN R, AN SRAM
fEdE =~ i E k.

E: WIESERNRIRALLT TR, A aiaUr s .
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4.6.3 HEHEKBZES
PR EEER T EHRELS (POR). #HENM (PDR) FMIKREEA (BOR) HIE., X =FhHIKiE
AT TARRZS o 24t o A7 L 55 00 380 e Y0 P TR T e BRI (Veorpor) I, B4R
RS, RSEMRFEIIRE.
%P N B ARSI Vop H 35 Ve BRIME L8 A AT 4 R HL YR H K Wi #5288 (PVD), 24 Vpp 7E
Vevp BIELTE A H b Wi RE R 2 72 28 rh W, mTE I A b AR 45 F2 Pk MCU #0822 AR A
4.7 ARThEEER
APM32A407xGT7 SCHFREAR . (541 Fedl =P IhFERI, X =R TR DD #E. M i R] 8
Mg 77 PR ZE 5, AR S2br v 7 SR I BRI R 20
T 15 (RINFERL
R PiLEA

A 2 WAZIEIETAR, P shsca T ARG, mrdnd /e nde i

R iR A BRI FERR

7E SRAM F 27285 A E R I OUT , 1SN AT A B AR Y Th A
P 1.3V Ak R B Bl x4 1L, HSECLK ShifilfReS. HSICLK. PLL #2% 15, 1 a8 oy e 2 1%

ALA AN R BT ZE T i MCU, AT 2R 45 16 MMk —. PVD il . RTC.
USB_OTG.

FEHLEE AR B, RTC XIS G & WA as WA VIR IR, ArtLH B T1E;

AR A THFE A
BB 2 e S5 1, T 1.3V il iiddsi, HSECLK fmffiEiRes. HSICLK Wi, SRAM I

NRST EHIAMEEAES . IWDT &AL, WKUP 5] B _EF) - ak RTC (A0 2 MCU 1B H
FEPUAR

4.8

4.9

DMA

WE 2> DMA, 3t 16 M. SENEERRT N 8 ANiliE, (AR A — %1 R g 1
AMEIE. SCRF DMA iERI4ME A : ADC. SPI. USART. I12C. TMRx. AJfiiE 4 2% DMA j@id
M. SCFF “Aiflas—AFflde. fflas—ohi. Shist—1itlas” Bdafen (FEa i
Flash. SRAM. SDRAM).

GPIO

GPIO W AFCE vl s A« s R ThaE. Al A dar o 38 A G A\ w] DARC B R 25
A BB TR, B T ARG E SR . TS, R ShEE AT LU T Ak
B, AU A AT B AR AN B AR AR D AEAE S m AP B RE/AR 1k g/ R iafls m R
ML 2MHz. 10MHz. 50MHz [, EEHOR, Dhke. M hailon.
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410 JEfSHME

4.10.1 USART/UART

A H N £k 6 ARSI S, USART/6 #2 LB ik 10.5Mbivs, 10
USART/UART [ 3% % AT 15 5.25Mbit/s, Fifs USART/UART ATBLE MG, #HER% N, 12
WG, RO, #5TBCH DMA. 4/ USART/UART J0fi i F .

FH% 16 USART/UART Thfig 2 5=

USART R/ USART1 | USART2 | USART3 UART4 UART5 | USART6
VPR 1A R 45 O REE AP 42 1) J J J — — v
R RREE v v v — — J
IrDA SIR Zwh fFid 25 Th g v v v J J J
LIN 5 N N v v v v
PRI N N v v v v
SPI E#L J v v — — J
16 5 KA PO (Mbit/s) 5.25 2.62 2.62 2.62 2.62 5.25
8 i KA NIRRT (Mbit/s) 10.5 5.25 5.25 5.25 5.25 10.5
APB i} APB2 APB1 APB1 APB1 APB1 APB2
SETIVES S50
4.10.2 12C

4.10.3

4104

www.geehy.com

WE 12C1/2/3 B840, T TAET 2 ERASMEN, SR 7 678 10 A4k, 7 A7 JAEKES
SCRPRUNHIE 0, S8 (5 SRR ERE S (e 100kbit/s ) PRI (fe 400kbit/s)s P
BT CRC R GRAS: ©fT7T LA DMA #1F )35 SMBus &£k 2.0 fi/PMBus
2.

SPI/12S

WE 3 SPI, fEEMA. MBI SR RN, U THAE, 7 DMA 245, i E
BT 4~16 o2, 3 > SPI {53 2870 7)) 9 42Mbit/s, 21MBit/s, 21MBit/s.

WE 21128 (7515 SPI2. SPI3 Z A, S MR TR, SCRFRD &, wl
FCE 16 7k 32 (153 HF2E 10 16 1. 24 fr. 32 A A AL4, S AR 28 m] e B 13 L&
8kHz~192kHz; = uiE WA~ 128 S ORCE AT, HEM BRI BLLL 256 15 KAF 54
Za5hNE ) DAC ififtd sz (CODEC).

CAN

WE 21 CAN, 3% 2.0A M 2.0B (F35h) e, EEERH SRS IMbit/s. B LRI
12 11 REARIRFF AR AEMT, 0 r] DL K I% 29 REARRFF Y @i, BAT 3 ANKIEHERE, 213
R FE R FIFO Al 28 ASAT T R PR A% o
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4.10.5

4.10.6

4.10.7

USB_OTG

FEE AR =S USB #EH4%, —> OTG_FS AP A~ OTG_HS, #{ AT [A]I ST Rp BN MALIIRE
Fi USB 2.0 #TE Y On-The-Go #hsibriE, WAIACE N “MEHL” 8 “DUMHL” B, BT
% USB 2.0 ¥y, OTG_FS Ifff (48MHz) HIHFER PLL i, OTG_HS Isf4f (60MHz)
AN PHY 244t

Ethernet

AL —A % IEEE -802.3-2002 1) MAC, Fi-FiEit MIl 5 RMII #E47 LUK JRi i i (5 . A
FETE A PHY E# 23 LAN 228, PHY iE#:2) MIl im H, 5 17 Ms5HT ML 9 A
55 HT RMIL JF H A DU >R B A% ) 25MHz I8 (MIT).

SDIO

AR B D BE8 %8 SD R, SDI/IO R, ZitkF (MMC) F1 CE-ATA R NI,
AL AHB 24545 SD 7745 . SD 1/0 . MMC Fil CE-ATA ¥ % 2 8] 5 s % 4 o

411 BHSME
411.1 ADC
WH 31 ADC, KEN 12147, &4 ADC % 16 MM/MREER 3 /\V\PIKLL P 508 38 T ) )
MBI EARRIS B . SEHREMEO L. KIEIE A/D #HHiE Bk, ES, e kT,
ADC ¥k BLAT DLAE % 5584 N ARG AE 16 AR 2 R e E‘Z%‘ﬁm%l‘ﬂ’rﬂ, ¥ DMA.
4.11.1.1 BEAERR
WHE 1 /\?mf”ﬂ?’ﬁ%% (TSensor), W#BER: ADC_IN16 JHIE, 1% Ea% A 1K) o R BE 5 I 2o
Aptk,, wriEt ADC FRERES H e A A 4 SR o
XK 17 Tsensor Kl
BREEAR ik X321 hsIn
v # SOCHRI, Ox1FFF 7A2C - Ox1FFF 7A2D
sensor_CALf Voon=3.3V T SR B S § o
% MO, Ox1FFF 7A2E - Ox1FFF 7A2F
Vionaor_caLz Vooa=3.3V R SRALi 4 e * o

4.11.1.2 NS EHE

WEZHEHIE Vrernt, WFER: ADC_IN17 #iE, n]iEid ADC 3KREUZ Vrerints Vrerint N ADC
PR E I RS .

K 18 Wi H U HEE

BAEE AR i TRk

VReFINT cAL Ox1FFF 7A2A - OX1FFF 7A2B

7 25°C(£5°C )i JE,

Vopa=3.3V(£10mV) TR A& (1 5 4A £
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4.11.2 DAC

WHE 21 1247 DAC, %4> DAC Xf R —/M iiliE, wIicE oy 8 £, 12 fidisl, SZff DMA )
e, WOE P ASCRAMER . =M, B SR M RN e, sy sS RPN 5 i
v NHRGE I 2% R .

412 SENFER
WE 216 frEmER 2 (TMR1/8). 8 /™ 16 i &N %8 (TMR3/4/9/10/11/12/13/14), 2
A 32 (B ER 28 (TMR2/5). 2 4~ 16 fiEAER 28 (TMR6/7). 1 NHSLE T I ER 25 1
ANE BT IR BN 28 1 D RGBT E B 2L,
11 5E I 4% 1T DA SRAS IR 7 42 75 IR 18 1T
RAWMEEN S NZRAMNE, B HAEBERINEE, [ EE N O I RE~ A — A B R &
Wr, W] DL T SR A E R G A,
R 19 = P R AN R G2 I 28 ThBE L i
ER
RGwEE | EAz
bii! 5 28 22
Bk - e F e o A
#
ST _
Sys Tick
e Ti TMRG6/7 TMR2/5 TMR3/4 TMR10/11/13/14 TMR9/12 TMR1/8
imer
s
%
N 24 £y 16 fir 32 fir 16 fir 16 fif 16 {1 16 fir
%
LEE S EEY ) b Mk, |F, [EF ) b ) b b, A, [EF
#
Ty 1~6553
G 6 M E= 1~65536 AT =54 1~65536 AT = HEHL
4 O
FEAE
DMA A A EP ! A A
i3k
EHEIN]
A3 4 4
b
H 4
.-, el el H
1 BRI R 1B SHN
511 1 BRSSO B I
a [=]3)ik ERSE(l] s
1 AN E 55
- 4 B4 T AMBIE 1. W%TVH”JM =l
3 6 L ANEIE 5]
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EBY
R %%:ﬁfﬁ %j;f B SE A Rk e 7%
i
1 Bk E RN
HATHBE DK AN B LA
R B B A P
. 7 i, LB N 16 Srimik et
Araah | - OAC | AT, i il E 5 TMRIGEN
. fil 15 P AL B B A R T B - % A AR B Th At
e | w0 5. AR PWM EPARECT, MR AT DR | FREDN 16 7 PWM &
i A LU " %. AR, HA A
AET Jiefr | | ATHFEA PWM i A% 77(0~100%).
(NEVEEES ‘ AN 2 I 2R G AL s e e e i NN N
- %E% 4 DMA HE AL ] LA B B 2 (005 5 ifiiiFﬁ;ﬁ%
. 2T . S . Al LAB RS, [R
;%ﬁﬁ% s, ;éﬁ%ﬁi%@% W
SRR B A R T
e
4% 20 IWDT #1 WWDT I g His
B THEER SR TR A T4 RS ThE UL
H— /N PO 28KHzZ [ RC #R 1% S 4R i
fhy BIXA RC IR B T 10 e, FLle
AEAT T MURAR AL .
» TE 52 7 el RN T A R
) . 1~256 2 [8][1) k
IR A 12 fir ERY P T LLE AN E 2 I 28 AR AR LR
.
I T T DA B R A S )
1.
FEVRBE T, TR T DU S
AT LABEE A fIEAT
o N TE 22 RN W A R
T o we RIS, FUA SR A
TEIRMEA T, THE T B4
413 RTC

WWW.

WHE 11 RTC, 5| LSECLK fZ 55 A5 (OS32_IN. 0S32_0OUT). 24> TAMP i \1&
SRS (RTC_TAMP1/2); I hEAIEFEAME 32.768kHz AN MR« IR a8 Bk 75 -
LSICLK. HSECLK/128; ERINHH Voo fibiL, 4 Voo WALy, AIHBIVI#H % Vear fiid, RTC FLE
M TEIEAER; FPAERGEM. WS BIEEMR, RTC LB A EEHEAER; Lk
e, HPYige.

4131 &R
W 4KB {146 SRAM, 20 %0y 277758, BRINH Voo BEHL, 24 Voo WiHEIS, AT A EhE)H4E

geehy.com

Page45



4.14

415

416

417

4171

4.17.2

417.3

Vear fliHL, &M AFAMEURAER; PAERGEN. WEEA . BFEENN, S0 AN
E5,

RNG

A= RNG, $@4H b 8 LA 1) 32 A BEALEL.

DCI

DCI Tk 5 CMOS % L ml BiE i, & X AR KETERK, &H T2 A5Gk,
X24 1% 5%,

CRC
WE 14 CRC (JEITLRKE) THEFI G, w74 CRC Y, w[#fE 8 . 16 fir. 32 fii#.
I Eik

BN

BN #ibt 2 RSA fil ECC HAMMRMANNERS, &Sl 74 R LT R H s HAEUR
WrRr R TR E SO B K ANSET 2 83 HFAE p IO I 2k b i 5. RSA INE %R 1
PFIE(MEXP) o A 1 28 55 3615 (ECPM). ANV (ECPA) A S K6 IE(ECPV) 24 % ECC i {4
#il, a1 SM2. 7E RSA FAEMAH, 76 SM2 AR NS, Sl T HEAL S EE(MINV) . X5
Ak ot R AT T Rabin-Miller FiEUR S . 18 F-AII(MADD). A (MSUB). 15
(MMUL). #1(ADD). J&(SUB)FI#A R ALK M(MSBD).  H Hiiid 32 BE A B 7 8 S AT e & 1y
TIN5

SM3

SM3_H J&—Ff s if AHB £ s e IP %, T2 BT B 2 44 FE SAE. SM3 23R E B
JRFR S ER e e 75 PR BRI Ay BRSO — ISR B i e B, BT AR B 2 B AR — AR
D9 B E R AR -

SM4

SM4_H & —Fh 32 #F AHB £ U@ R BE IP 1%, /& 2006 4F 1 J3 R AR —Fioo R s sk, 76
TR WAPI (5 2 AR R R HE) A0 T 12 . 1% 1P K22 SM4 P 1%,
SCH5 ECB A CBC MatAfR e SMA SR —Fh 128 Rrifi N ML AISs SIOX TR AMALB5TD . Ny
TR RERE, BUREHIOR 84 s fRI AR R I R BI S SeAR s
BRAE U 32 4.
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5 SR

51  HESHRHHENNASKAT:

511 BXEMR/ME

BRAERR MR, TR e fE Ta=25°C RAEAE ™ 4 BT IR . Fed KM R/ ME AT S5 T 7E A
B IIPAEGIR L . AL F L I B R

PEARR /B R 7 (VAR TP R S A A . BT R T SR, B TR 2k
AT TELRAVPAEIRER b, SBRREAIIR, BOCT S AR = bR (P 4 35)
EET SR YN IR

5.1.2 BAUE
FRARRE I BEE, BB R T Ta=25°C. Vop=Vooa=3.3V I, iXEEHHH T % it5 5.

51.3 AL
BRAERE M, SR A T B R S AR MR
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51.4 HEFR

5 T &

MCU
VBAT
Vear
— s N LSECLK. RTC.
L] S ENEESR
GPI0s ifu)\ﬁ%?ﬁﬂﬂi
Mg e
VCAP_1
2X2.2uF Vewe 2
_VrL + A%%. Flash,
Voo SRAM, Vss —
AES 15 —
x X 100nF+ —] I/OIEEH\
1X4, 7 pF  —— BFIME
— BYPASS_REG
PDR_ON g o
= pAbE S
—VDD |: Yoou RCIRS528
3 E-1- 08
1X100nF+1X1 u F‘ *ﬁ?uﬂ‘iﬁ
VSSA
™ 1
vREF+ ADG, DAC
VRer-
1X100nF+1X1p F

l i

TR BEH A Voox R~ Voo FIMUE x A
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51.5 HBHE
B 6 W B S i £k 1

MCUS | &

]

c=50p

Bl 7 5] s N\ e 0B 7 56

MCUS | B

Kl 8 Dt & %

Voo loo MCU
m [ Voox
NG
| 1| Ver-
DDA
/D {_| Voo
\_/
\-/Erl I ob_veat
m 1| Vear
\_/

VSSA

VREF-

52 EAIT/ERMET RN

A% 21 A AT

e ¥ 1 B/ME BAHE LA
freLk &R AHB I £ R 168
MHz
freLk1 B APBL B gl 42
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= ¥ %At f/ME 5 KfE E:<¥ 72
frcike 5 APB2 I i % - - 84
Vob YR R - 1.8 3.6 V
AL LR HE T
1.8 2.4
v (#AAL ] ADC. DAC i) A I— v
O e
2.4 3.6
(f#if§ ADC. DAC i)
VBat Bt EL YR R - 1.65 3.6 V
Ta WERRE GRERS 7) ORI RFERL -40 105 C

VER: fE L EAEREAERN, 20 A E A 5N Voo A1 Vopa BEHL, B3R Vpp Ml Vppa Z 815 £ FH 2 300mV.

53 #XBRRBEME

AE BT I R I 2 R BUE (L, T RE S P EEF AR AVERIARIR o 3K BL 45 Y REAR 321
BREAT, ARIEEIL A TS DRI AT IEH

5.3.1 BABRKRE
£ 22 BRI

/e s B ==K VA
Tste TEAFIR Y5 -65 ~ +150 C
T, RS 125 C

5.3.2 BRBUE B IERE
FIT A B FLU5(Voo, Vooa) FIHL(Vss, Vssa) 5| AT Z5TR £ 4 1) S0 5 R e S 1 A 1t F rRL U
kg 23 HOKHUE BRI

we Hik BME | BAE | A
Vb - Vss AR -0.3 4.0
5V 2 205 I L NPl Ves:03 | Voo+d v
o e Fe 31 E R LR Ves-0.3 40
| AVoo | IRt 3 B2 T e 2 - 50
| VsseVss | IR 3 B2 T e 2 - 50 m

5.3.3 BABUE BARFE
Fotk 24 WUk

Gine) %) BAE Hhr
lvop 2234 Voo/Vooa FEURZR B HLIAT(HE M HLIAT) ) 240

mA
lvss 23t Vs HIZR A B IR 1 HRLIAT) O 240
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= iR BKfE By
AT 1O FAEE I 51 B L r i B 25
lio
AR 21O Azl 51 hr 25
5T 5| I N HIR -5/+0
Iinaeiny @
HAh 5] BIFIE N R 15
= ingeig®@ BT 1O FOgz 5 51 BE_L ) A N L@ +25
1. Frfa I (Vop, Vooafih(Vss, Vssa) b ATUGATE R VTS FE A -
2. Vi ERS TSR RE .
3. /O REEHHTIEVEN; Vin<Vss I, linaemny A BEREE 5K RV U AR
4. R VNGB R KE, DATESNBIRSH] e AT R KE. 2 Vie> Voo i, BIRRA G 24
Vin<Vss I, FEIRTEH 51,
5. HJUANO OFEBAFENBRE, = linaenf RN -5 H B IR B a8 2 Al
5.3.4 FHJKHE (ESD)
Fi% 25 ESD 4%} fe KAEE
75 S8 %1 DA Bhr
. " TA =18~24°C, & AEC-Q100-002-REV-
VESD(HBM) PR R (AR +2000 \Y
E-2013
VR B = ENUIER, ATE AR TRl
5.3.5 #E&S®Y (LW
RH 26 FrAS a8
5 8 %t KA
LU [EROVERIIEN Ta=105C, FF# AEC-Q100-004-REV-D-2012 MEA
i BE = MEHUIER, ATEAEFE TRl
54 R L@
5.4.1 Flash #t
Ftk 27 Flash 124 28451
B/
g SH % . kil BAE L: XA
=40~ T
torog 8/16/32 fi g AR 1] Ta=-40-105 - 43 60 us
Vpp=2.4~3.6V
XA - 60 120
teraser | UL (16KBytes) JERRI ] 16 4z - 60 120
- Ta = -40~105°C
32 {1 - 60 120 ms
Vpp=2.4~3.6V
8 fir - 250 500
terasez | U1 (64KBytes) # [ [A]
16 fi7 - 250 500
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B/
%5 2% St B‘jﬁ e B | a6
32 it - 250 500
8 - 500 1000
terases | 1 (128KBytes) &I [H] | 16 fif - 500 1000
32 it - 500 1000
8 - 10 20
Ta =-40~105C
twe 4 P PRI [F] 1 | ATT0I - 10 20 ms
Vpp=2.4~3.6V
32 i1 - 10 20
8 PRI 1.8 - 3.6
Vorog 16 7 FE Ta =-40~105C 2.1 - 3.6 \Y;
32 PR R 2.7 - 3.6
E: HEEAIHEEH, AL R IR,
55  mtép
5.5.1  AMERRTSh KRS
5.5.1.1 R IEHRER =4 KRR S MR b
15 R S AN B T . B . KBRS, WAL )
Fkk 28 HSECLKA4~26MHz 115 % 28k
/e 2% %At B/ME BLAIE BAE ==K VA
fosc N IR A AR - 4 8 26 MHz
Rr J it L BH - - 200 - kQ
. VDD:3.3V,
IpD(HSECLK) HSECLK HLiiH#E - - 0.5 mA
C.=10pF@8MHz
tsu(HSECLK) J B[R] Voo & Fa 8 1 - 2 - ms
E: HEEATHMESE, AEAF .
5.5.1.2 @A TEHRES = A AR TE S0 Bh
AR MR EIRE TR S E (AR . B3 KSR, MM A .
Ft% 29 LSECLK k%7 % FF1 (fLsec=32.768KHz)
/e Y %AF &/ME HAIE KA E:<X (VA
fosc_in PR A AR - - 32.768 - KHz
Ipp(LsecLk) LSECLK HLiityiH#E - - - 1 pA
tsusecL® J I ] Vpp F2 8 - 2 - s
E: HEATHESE, AEAFF .
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(1) tsuseciky e a BN TE], RN e LSECLK gl E, HAESRIFRE N 32.768KHz k7 X B E]); X ANEUE 2 E
FH—/MARAE R S AR B R A D 1S B, T Ae R A & e AN [ AN (R

5.5.2 PNIERETehIRRE
5.5.2.1 FiENE (HSICLK) RC ¥y
FH 30 HSICLK #E 3% 28451k

55 2 1 =/AME gngg RAE Hfr
fusicLk i - - 16 - MHz
HSICLK ¥Ry | 1) Vpp=3.3V, Ta=25C -1 - 1 %
Aectsieus AR | BHE | Vpp=2-3.6V, Ta=-40~105C -2 - 4 %
IDDA(HSICLK) HSICIiK %}E% - - 100 120 MA
s e
tsu(HsICLK) HSlCI:K T}E‘% Vpp=3.3V, Ta=-40~105C - 3.7 5 ps
e JE Bl 1]

VE: HIGAVEEEH, AEEPRIRR .
5.5.2.2 {&E N (LSICLK) RC IRH 2=
F#% 31 LSICLK R Sk

5 28 wB/AME HAME BAE pr
fLsicLk B (Vpp=2-3.6V, Ta=-40~105T) 20 28 35 KHz
Ipp(sicLk) LSICLK #f % DI - 0.4 0.6 HA
LSICLK #&¥%#% BB IH],  (Vpp=3.3V, Ta=-
tsu(LsicLk) i - 16 40 us
40~105C)

Vs BZEERTAERH, RPN
5.5.3 PLL it
F#% 32 PLLA 451

BB
/e 2 E=<K VA
B&/ME BLAIE 5 ONE
PLLL % A4 0.92 1 2.1 MHz
fPLLl_IN -

PLLL #4555 L 40 - 60 %

fpLL1 ouT PLL1 {54740 I (Vop=3.3V, Ta=-40~105C) 24 - 168 MHz
PLL1 {4740t 48MHz 141 (Vpp=3.3V, Ta=-
fpLL1 48 ouT . - 48 75 MHz
40~105°C)
tLock1 PLL1 i AR ] 60 - 120 us

E: G VR, AEA .
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Ftk 33 PLL2 451

HE
/e ¥ E:<¥ 72
B/ME HE 5 KfE
PLL2 %y N B 0.92 1 2.1 MHz
fPLLZﬁIN
PLL2 %y NB 4P 525 e 40 - 60 %
fpLL2 ouT PLL2 &40 U 88, (Vop=3.3V, Ta=-40~105C) 20 - 144 MHz
tLocke PLL2 i AH S (7] 82 - 150 S
56 HFESHFEEHE
5.6.1 b/ EBRHE
k% 34 b/ EE AR
/e ¥ % B/ME BLAIE = I NIE B:=K (VA
Vpp ETFE#EAR 10 - 200000
tvop us/V
Vop FHeZ 10 - 200000
5.6.2 RS AL EL YRS B AR BRI 3R
FHE 35 PR AT AT L R A
/e 2% %A B/ME BLAIE BAE ==K VA
NG 1.68 1.70 1.70 \Y;
VpoRr/PDR b H A A R
TR 1.71 1.72 1.73 Vv
BN GG 2.19 2.21 2.24 Vv
VBor1 RIEBMEZ ) 1
TR 2.27 2.29 2.30 Y
BN GG 2.49 2.51 2.55 Y
VBor2 R R BEZ ) 2
TR 2.56 2.58 2.59 Y
BN GG 2.81 2.84 2.87 Y
VBoRr3 R B BRAE L) 3
BSS) wlti 2.89 2.91 2.92 \Y;
VBORhyst BOR iR i - 100 - mV
VPDRhyst PDR iR i - 40.00 50.00 mV
TrsTTEMPO SRR EERT ) 0.70 0.95 1.48 ms
E: HEATHESE, AEAFF .
KM 36 1 gmAE H YR A I AR R
/e S %AF &/ME HAIE KA B
T 2 EEL Y F A 0 52 PLS[2:0]=000 ( -7t 2.14 - 2.18 \Y
Vpevb .
HL P PLS[2:0]=000 ( FF&3i) 2.03 - 2.10 v
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ines S A B/ME HME BAE B fr
PLS[2:0]=000 (PVD L) 80.00 - 120.00 mvV
PLS[2:0]=001 (_ETHY) 2.30 - 2.34 \%
PLS[2:0]=001 (T k&) 2.18 - 2.23 \%
PLS[2:0]=001 (PVD i) 90.00 - 120.00 mv
PLS[2:0]=010 (_-THE) 2.44 - 2.48 \Y
PLS[2:0]=010 ("~ &) 2.32 - 2.37 \%
PLS[2:0]=010 (PVD iE#f) 110 - 120 mv
PLS[2:0]=011 (_-THE) 2.58 - 2.63 \Y
PLS[2:0]=011 (T &) 2.49 - 2.53 \%
PLS[2:0]=011 (PVD iE#f) 90 - 100 mv
PLS[2:0]=100 (_ETH1Y) 2.75 - 2.80 \Y
PLS[2:0]=100 ( K F4i%) 2.64 - 2.68 \%
PLS[2:0]=100 (PVD i) 110 - 120 mv
PLS[2:0]=101 (_ETHY) 2.91 - 2.97 \Y
PLS[2:0]=101 (K F&%) 2.81 - 2.86 \%
PLS[2:0]=101 (PVD iE#f) 100 - 110 mv
PLS[2:0]=110 (_-7H) 3.02 - 3.08 \Y;
PLS[2:0]=110 (R &Y 2.90 - 2.96 \Y;
PLS[2:0]=110 (PVD iE##) 110 - 120 mv
PLS[2:0]=111 (_EFH 3.12 - 3.19 \Y
PLS[2:0]=111 ( FB&# 3.00 - 3.07 \Y
PLS[2:0]=111 (PVD iE¥##) 110 - 120 mvV

e HERE VT, AEA .

Th#e
THFERAIA IR

5.7

5.71
(D
(2
(3
(4

www.geehy.com

4T Dhrystone2.1, ¥ Keil.V5, ZRFAILEES0 LO 444 FITEH .
BB 1 110 5| BIER AL TR AR, HE 3 — NS HF | Vop 88 Vss (TEH7ED
BRAERFAIVERE, B R A B P
Flash &5 B AR E S fuc KR
0~30MHz: 0 MEEFFF A
30~60MHz: 1 M454F
60~90MHz: 2 M454F
90~120MHz: 3 MEf5E
120~150MHz: 4 M54£5E
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® 150~168MHz: 5 MEE15HHH
(5)  HHMETFFIERT: feciki=fucik/4, frcike=frcik/2

5.7.2 BITHEATH#E
Ftk 37 FEFFAE Flash (ART JF) $#UUT, BATHERAIThHE
HAREO BAE®
E 21 &M frcik Ta=25C, Vpp=3.3V TAa=105C, Vpp=3.6V
IDDA(UA) IDD(mA) IDDA(UA) IDD(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®, f#&ET4 4t
30MHz 636.62 13.29 689.4 18.099
#e
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
4MHz 115.328 2.31 127.78 6.967
2MHz 115.36 1.49 127.82 6.17
BATHE R I HE
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®, <Ml 4k
‘ 30MHz 636.4 5.75 690.2 10.563
e
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
4MHz 115.348 1.27 127.84 5.93
2MHz 115.36 0.99 127.86 5.645
7

(1) HZEVHEEE, AREEMFIR.
(2) AP APy AMHzZ, 24 fuok>25MHz I, JTJ8 PLL; 75 05¢H PLL.
(3) *4 ADC. DAC. HSECLK. LSECLK. HSICLK. LSICLK 244 sd] FF), 7588 Eais M It .
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Ftk 38 FEFEAE Flash (ART %) #UT, BATHRAITIHE

mE® BRE®
e &AE frcLk Ta=25°C, Vpp=3.3V Ta=105°C, Vpp=3.6V
IDDA(UA) IDD(mA) IDDA(UA) IDD(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®, f#ifEfT4 4t
30MHz 636.66 14.33 689 19.315
%e
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
4MHz 115.35 2.45 127.88 7.13
2MHz 115.362 1.57 127.76 6.279
BATH I HE
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®, <M 4t
‘ 30MHz 636.38 6.79 689.9 11.675
W
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
4MHz 115.35 1.43 127.68 6.114
2MHz 115.532 1.07 127.9 5.815

T

(1) mZEE PR, AP .

(2) HMETEh AMHZ, 24 faok>25MHz B, FFJ8 PLL; 5 )9<H PLL.

(3) 4 ADC. DAC. HSECLK. LSECLK. HSICLK. LSICLK Z&#4U4MAFI TS, B FEAAMI DIFE

Ft% 39 BEFAE RAM AT, 1Z47 B hAt

HARIEHO BAEY
¥ A freLk Ta=25C, Vpp=3.3V Ta=105°C, Vpp=3.6V
lopa(LA) | lop(MA) Iopa(WA) Iop(MA)
BT AT 168MHz 752.14 70.29 803.8 76.51
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HAEO BAEY

ZSH A freLk Ta=25C, Vpp=3.3V Ta=105C, Vpp=3.6V
lopa(MA) | Tpp(MAD Iopa(WA) Ipp(MA)

144MHz 693.74 54.73 745.5 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®, {H8Fif 4 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®, <M 4

" 30MHz 636.62 6.19 689.7 11.021

25MHz 115.364 4.75 128.42 9.478

16MHz 115.348 3.26 128.79 8.067

8MHz 115.378 1.97 127.76 6.706

4MHz 115.364 1.33 127.73 6.037

2MHz 115.34 1.02 127.74 5.703

i
(1) HERE PR, LA .

(2) SR EN A AMHZ, 24 fuck>25MHz B, FFJ5 PLL: 505G H] PLL.
(3) 4 ADC. DAC. HSECLK. LSECLK. HSICLK. LSICLK S U4MaFI TS, B [EA M DIFE

www.geehy.com
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5.7.3 ER&EATHE
FH 40 TEFLE Flash (ART 26) kA7, BEHGEIR N (ThiE

HBEO BAHE

28 Mt freLk Ta=25C, Vpp=3.3V Ta=105°C, Vpp=3.6V
Iopa(MA) Iop(MA) Iopa(UA) Iop(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®, {EgEFTH 4N | 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

4MHz 115.332 2.00 127.84 6.669

2MHz 115.352 1.34 127.82 6.017

M AR T

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®, JCHIfTH M% | 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

4MHz 115.36 0.96 127.86 5.63

2MHz 115.422 0.83 127.84 5.535

T

(1) HEEEHEEEH, AEAEF IR,
(2) AP SP Ay AMHzZ, 24 fuok>25MHz I, JTJ8 PLL; 75 05¢H PLL.
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5.7.4 EPERTHFE
Fg 41 (SR IEE

) BAEY,
HRED, (Ta=25C) Voum3.6V)
M4 Vop=2.4V | Vpp=3.3V Vop=3.6V TA=105C
Iopa | lob Ibpa Iop Ibpa Iop Ibpa Ibp
(MA) | (MA) | (UA) | (MA) | (WA) | (MA) | (UA) (mA)
Flash & 145, RC MR
T . %%%%D%ifﬁé%%%a‘%%(ﬂﬂ 9.28 | 0.69 | 9.80 | 0.70 | 10.05 | 0.71 | 12.36 | 20.00
X, AR AT LBV
S Flash #i s, RC MR
B R 2 (M | 9.23 | 069 | 9.72 | 0.70 | 10 | 0.70 | 12.35 | 20.00
SLE M)
Flash £ 1E4550, RC AR
. i me M R A (I | 4.18 | 0.21 | 465 | 0.21 | 4.87 | 0.21 | 5.91 15.00
e 348 AT T AR AR SEIT)
X, ARG HLT " S
EHRE Flash #LiE, RC MR
DB EE IR 2 I(JCM | 419 | 0.20 | 4.64 | 0.20 | 4.86 | 0.20 | 5.86 15.00
SLE )

(D BLZEATEEE, ANEAESFIER.
5.7.5 FHEAThiE
e 42 IR ThEE

BEED, (Ta=25C) BRMED, (Vop=3.6V)
Vop=2.4V | Vpp=3.3V Vpp=3.6V Ta=105C
%,#F DD DD DD A
looa | Ipbp looa | lop lbba [[5}5) lbba lop
(MA) | (HA) | (BA) | (HA) | (HA) | (HA) (MA) (WA)
%4y SRAM FTH, (KRG 7%
2.15|8.38| 256 | 9.73| 283 | 10.19 | 3.76 59.39
1 RTC 77T
, - %y SRAM KM, (KIERG 4%
R R " 215|352 | 2.62 | 4.46 | 2.81 | 5.11 | 3.48 32.00
JE M RTC F1IF
%4y SRAM TJF, RTC %[ | 2.13| 7.33|2.62 | 824|281 | 8.64 3.45 58.24
%4y SRAM =], RTC%[] |2.13| 251|261 |3.31|278| 3.68 3.45 19.20

E: (D) BZEAEIEEAEE, AEAEFE PR,
5.7.6 Ah&ThEE
A5 THEE = {8 B5 1%/ I B 107 FRL T — 2% 1132 AL PR Bt 0 PRI
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A% 43 Hh it

2% s JEED TA=25C, Vop=3.3V .
168MHz 144MHz

DMA1 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
AHB1 (i = 168MHz) GPIOC 0.32 0.24
GPIOD 0.3 0.23
GPIOE 0.31 0.25
GPIOF 0.33 0.26
GPIOG 0.3 0.24
CRC 0.03 0.03
BAKPR 0.07 0.05
OTG_FS 3.12 241
DCI 0.79 0.61
AHB2 (i 168MHz) RNG 0.16 0.12

HASH 1.3 1 HAMHz
CRYP 0.25 0.19
AHB3 (i 168MHz) SMC 1.68 1.3
TMR2 0.46 0.36
TMR3 0.35 0.27
TMR4 0.34 0.27
TMR5 0.46 0.35
TMR6 0.08 0.07
TMR7 0.08 0.06
APB1 (i 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
USART2 0.11 0.09
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P e HAHO Tao=25C, Vpp=3.3V B
168MHz 144MHz

USART3 0.12 0.09

UART4 0.11 0.08

UARTS 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

SDIO 0.41 0.32

TMR1 0.99 0.77

TMR8 0.97 0.77

TMR9 0.41 0.32

TMR10 0.27 0.21

TMR11 0.26 0.22

APB2 (fif& 84MHz) ADC1 0.27 0.22
ADC2 0.27 0.22

ADC3 0.28 0.23

SPI1 0.12 0.11

USART1 0.22 0.18

USART6 0.21 0.18

SYSCFG 0.05 0.05

E: S E R, A4 IR,
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57.7 #&iEzht

R 44 Vear TiAE

HIED, To=25C BEAHED, Vear=3.6V i::¥jy2
s % %M
VBAT:2.4V VBAT:3.3V TA:85°C TA:105°C
#%H SRAM FF )i, MGidHkY
) - 1.894 2.262 6 11
SR RTC )

LSECLK. | & Jij SRAM %, (KH#R% . Lo VA

lpp_vear | RTC &I+ BRI RTC I .08 ’ 3 5

RN N
#H SRAM JT 5, RTC JKH 0.926 1.116 5 10
% SRAM <], RTC <] 0.02 0.128 2 4

(D hgRa iR, AEA k.

5.8  fRINFEAR AR N 5]
(IR DI FENG RIS (] 10 0] 5 A2 A NG iit = A1 O 2 28 P P R P i B — 2% A8 2 N TE] - HerP Vioo=Vooa.
Frs A5 (IRTAERR N (7]
ZHiaE] 2H FA BAME | HAE | BORE | B
twusteep | AAERRAR 39.00 59 61.20 | ns
WAL T 1217185, Flash 7E7 1L 12.51 13.602 14.99
i A A TARTIAEREC, Flash 715 1455 15.51 19.552 22.93
twustor | AT
WA TI21T80, Flash 7EIRE AR | 125.63 | 133.156 | 135.16 us
PSS TR AERH A, Flash fERZH A | 133.52 | 136.956 | 139.60
twustoey | ANFEHLRE AR 173.03 | 214.056 | 227.96
E: mGEE VR, A4 IR,
59  1/O ¥y D%
Fh% 46 BELIEFE(TA=-40"C-105C,Vpp=2~3.6V)
Zinc) ¥ M B/ME HAE >N - Bfr
STD fil STDA /O - - 0.3Vpp-0.04
ViL iy N P R 5T I 5T 1/O - - 0.3Vpp v
Boot0 5 Jii - - 0.1Vpp+0.1
STD fil STDA /O 0.45Vpp+0.3 - -
Vi i\ e LT R 5T I 5T /O 0.7Vop - - v
Boot0 5 fifl 0.17Vpp+0.7 - -
Vhys STD. STDA 15T, 5Tf /O 10% Voo - - mV
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5 SH A s/ ME S BAE HhL
it B R A R AR A
- Boot0 5| Ji 0.1 - -
1
45U STDA, i
likg IR FRIR Vopiox<ViN<Vppa a A
5T #1 5Tf 1/0, Vopiox<ViN<5V - - 3
% PA10 A1 PB12, ViN=Vss 30 40 50
Rpu 55 b4 SR R
PA10 Fil PB12 7 10 14
kQ
% PA10 1 PB12, Vin=Vbp 30 40 50
Rpp 55 T H SRR B
PA10 Fil PB12 7 10 14
Cio /0 FHHLZ - - 5 - pF
Tkt AT ZZHFFE(TA=25C)
SPEED[1:0] s ¥ 1 B/ME | BKME | B
CLZSOpF,VDD>2.7V - 4
CLZSODF,VDD> 1.8V - 2
fmax(IO)out ﬁ%kﬁ]’%‘ MHz
C.=10pF,Vpp>2.7V B 8
CL=lOpF,VDD> 1.8V _ 4
it v A HESP T BT
tiiopout/trojout | IR AR A R H~F 1) | | CL=50 pF,Vpp=1.8 V-3.6V - 100 ns
FE ]
CLZSODF,VDD>2.7V - 25
C.=50pF,Vpp>1.8V B 12.5
fmax(IO)out -E’:le(}/mi MHz
CL:lOpF,VDD>2.7V - 50
C.=10pF,Vpp>1.8V - 20
CL:30pF,VDD>2.7V - 10
A =y N2 £ . ‘R S
i e %er hagsl CL=30pF,Vpp>1.8V . 20
tiaoyout/traopour | THIFMAR HEAEG 4% i AP 1) 1 ns
ﬂ,lﬁ—l‘g‘l CL:10pF,VDD>2.7V - 6
C.=10pF,Vpp>1.8V - 10
CL:3OpF,VDD>2.7V - 50
CL:\?)OpF,VDD> 1.8V B 25
fmax(IO)out H:ilj(}/l'ﬁi MHz
C.=10pF,Vpp>2.7V - 100
C.=10pF,Vpp>1.8V - 50
trgoyout/trojout C.=30pF,Vpp>2.7V - 6 ns
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SPEED[1:0] =) E =il A4 BME | BRfE | AL
PR TR Ty | GTO0PP Voo~ 18V '
Vi) ot 0 22 iy ST C.=10pF,Vpp>2.7V 4
T CL=10pF,Vop>1.8V 6
CL=30pF,Vpp>2.7V 100
CL=3OpF,VDD> 1.8V 50
fmax(IO)out ﬂ%)\%ﬁz MHz
CL=10pF,Vpp>2.7V 180
CL=10pF,Vpp>1.8V 100
11
C|_=3OpF,VDD>2.7V 4
A LB ZS A | S (7 A1
RO FRE [ ey .
tf(IO)out/tr(IO)out IFTJ *Diﬁﬁ !':H TE&%%— EET F](JJ_
FHI ] C.=10pF,Vpp>2.7V 2.5 ns
CL=10pF,Vpp>1.8V 4
EINT $2 il 22 4800 21 (1) 4
teNTIpw [N - 10
AT S T ke 1
9 % N H AT AR e L
90% 10%
SRt T 50%
=50pF
10%
I f
- 4—>|
: tr qoyour I traoour :
N T >
MR o+t NFHET (2/3)T, A LR (45755%)
HOHAS0p T, KBHEARIRE
FH& 48 i IR B R HF I (Ta=25C)
g SH % B/ME BANE L:: KA
VoL 11O 51 A4 A~ r CMOS %11, [lio|=8mA, - 0.4
VoH 1/O 5 % = e~ 2.7V <Vpp<36V Vpp-0.4
\Y%
VoL 11O 51 A4 A~ r TTL 801, |lo|=20mA, - 0.4
VoH 1/O 5 % = e~ 27V<Vpp<36V 2.4
VoL 1/O 5 s tH A HL P L & [lio|=20mA, - 1.3
Von 1O 5] B v Fha P L 2.7V<Vpp<36V Vop-1.3 v
Vor 1/O 5 s tH A HL P & [lio]=6mA, - 0.4
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iR 2H A &/ME BAHE L HA
Von /O 51 ki Hh 7o e - L PR 2.7V <Vop <36V Vop-0.4 -
e mgEE R, A .
510 NRST 5| Jifsik
NRST 51 NIRBRH CMOS T2, B T — ANk AtE EHHFH Rey.
FHg 49 NRST 5] i (Ta=-40~105°C ,Vpp=2~3.6V)
Ziae] BH M BRAME | BAEE | BRRE | B
ViL(NrsT) NRST i A K HT L TTL 3%, - - 0.8
ViHnRST) NRST 1\ 72 H 5P i 2.7V<Vpp<3.6V 2 _ )
ViL(NRsT) NRST i AP L CMOS 11, - - 0.3Vop Y
VirsT) NRST 4 L P L 1.8V<Vpp=3.6V 0.7Vop - -
Vhys(NRST) NRST Jiti 2 ffi & #5% LS IR - - 200 - mV
Reu 55 bS5 R I Vin=Vss 30 40 50 kQ
VENRST) NRST % A\ S ikt - - - 100
VNF(NRST) NRST fig N AL IE R ikl Vpp>2.7V 300 - - "
TnrsT_out P AR ATkl R I ] N R 20 - - us
511 BEEIIE
5.11.1 12C 45t
NIEBIAFERL S 12C BRI, feckt LR T 2MHz. NIABIPRER 12C 5 KB, feowk
WAUKT 4MHz.,
Fet% 50 12C 43 R (Ta=25C, Vop=3.3V)
bR 12C PRE 12C
Zinc) SH FLpr
BME | BAE | BME | BKE
twscLy) SCL I 8] 4.7 - 1.3 -
twscLH) SCL ik ] 4.0 - 0.6 - .
tsuispa) SDA # 7 [a] 250 - 100 -
th(spa) SDA Hiffs {R £ [a] 0 - 0 900
tispay/trscr) SDA Fll SCL Lt [i] - 1000 | 20+0.1Cp 300 "
tisomytiscy) SDA A1 SCL R B 1] - 300 - 300
th(sTA) THRFFATORFFIS 8] 4.0 - 0.6 -
tsusTA) 52 TR 25 A ST I ) 4.7 - 0.6 - .
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P 12C P 12C
#5 E =il Bfr
BAME | BRE /ME BRE
tsu(sTo) 158 125 A4 ST (1] 4.0 - 0.6 -
tw(sTo:STA) 15 LA R T UG FAF IR R] (R 2R 25 IA) 4.7 - 1.3 -
Cob 5% INNAHIENS Cik= - 400 - 400 pF
T HEEAVHEEH, AR FIEK .
10 S0 2828 I T AN B H %
VDD VDD
—=
4.7KQ =4.7KQ=
SDA
1202 %% MCU
SCL
BEERNFREH
CES tou I I
Wi , o R
B | I
SDA 1\ i X X N\ A
tf(STA)"!‘:‘ | tr<SDA>I > toucson) : Sl S tsu(sT0:5TA)
> thesta) | | b >ttt som) L
- L (soLH) | YA \ i
SCLWL/ { |
I I h | : : :
twscLLte—s ! tf(SCL?—;—H S o H—:< tsu(sT0)
e e A RE T CMOS #HF: 0.3Vpp 1 0.7Vop.
5.11.2 SPI 7tk
FH% 51 SPI Hr:(Ta=25C,Vop=3.3V)
5 8 %M B/AME BRE LKA
F#, SPIL
- 42
¢ P HjL@rth 2.7\>\/pp>3.6V
D i
> ’ MBER, SPIL -
2.7\V>\/pp>3.6V
MHz
T, SPIL/2/3 o1
1 P HjL@rth 1.7V>Vpp>3.6V
D i
(e : WBER, SPIL/2I3 )
1.7V>Vpp>3.6V
trsck) ) . N \
SPI g b AT BRI [A] A28 C=15pF - 6
tisck)
teunss) NSS & VI [i] I ATper - ns
thss) NSS fR¥ER] ] AR 2Tpcik + 10 -
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= ¥ %44 f/ME 5 KfE E:<¥ 72
tw(sckH) . ‘ FHE, fpok=36MHz,
SCK = AIC A s} ] TrcLk/2-2 TpcLk/2+1
tuscry " " B4 R 4= Pt pelzt
tsuqvny EX 50 4 -
B N g ST ]
tsu(sn MAR 5 -
theviny EX 50 4 -
b NG S SAN ]
thesy AR 5 -
taso) H s H U7 1] B [ MAES, feclk=20MHz 0 3TpcLk
tais(so) F ket 2K 1) (] MAR 0 18
tvso) B A Rkt A MR (fF R U2 J7) - 225
tvmo) B A kA TR (ERIL N2 JR) - 6.97
thso) MR BE LI 2 JF) 11.5 -
HCH A H DR R (1]
thovo) F R (R 2 )R 1 -
DuCy/(sck) SPI B BPATR 5 2 T A 25 75 %

VE: HIGAVEEE, AEEPRIHR.
K 11 SPI i ¢ E—M AR =0F CPHA=0

NSSHIA \ (:

: I tescn) ] o l thnss) I :

| tsuaiss) | | | - | 1|

| | | |
cPHAzOM w
CPOL=0 " Tt (s ! b ! P !
CPHA=0 _Itwesokw 1 11 | 1 |
el N N I A
SCKIIN | h ! — | I I

e b ] HE

a (SO, } —_—— 1
M1SO4f) 1/ | |
i i: s S ><IL T L >< i AR AL >7
tsues |;.>0_H_ ______
| T
| N mamE i>< WASEC >< WARERT ><

Mo LI :-7 thes “i o
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K 12 SPI i} 7 B — M AT CPHA=1

NSSﬁI_)\\ AI

T

| | T te(sck) 1

T 1 | o

| Tsumss) | | th(NSS)I:

CPHA=1 _1I Vi N _ i
OPOL=0 Ttysow) e |

CPHA=1 _1tw(sckn

|

|

CPOL=1 - |
CH NN (A N
|

|

|
|
|
|
| : | .
:
|

|
N\
-
|
ol
|

|
! |

[PRIZCON
|

|
I
|
|
. . | tyso) - s TF(SCK) g
M1 S04 :ta(sw: E V(SO)E _____ thiso | tdis(so)i
—1<:>< MR >< e >< BB >>
SN ) I
;! '
:<—tsu<s|>—>! : thesn !
| .
WW PN -1 E>< HINEO 1L >< MWNRIENAL ><><><><
I —_——
MOS I 3\
vE: WE S RE T CMOS HF: 0.3Vpp 1 0.7Vop.
13 SPI I B — 3 4
EEE
NSSHIA i to(scn) } |
[CPHA:O w ﬂ m
CPOL=0 O e A I S
CPHA=0

CPOL=1 ‘ ‘ ‘ | L w
SCKEIA —\_/—\\_/ 3
EPHAﬂ m ,,,,, J—\\

CPOL=0
CPHA=1

| | |

‘ ! |

CPOL=1 \—/—\J 77777 i q
SCKARIA ! T (sor M

e tr(sck)

F;(’M‘I) tW(SCKL)i L i ‘ e (so0)
wsomn YXOOO( mrmss | WA 1L | AR XX
1 a1 ‘ i
MOS 418 >< mams | X wmEe B B RIERT ><
PR — —
tymo) | Pl
th oy

e WE A RET CMOS HF: 0.3Vpp 1 0.7Vops

512 B

5.121 ADC

TR 2 M
® CKFFZ: ADC BRAPHEAT FIAAL B A = M L,
® KHH=ADC If5l / CREEFIISL + H 8 1%)
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5.12.1.1 12 {7 ADC k¢t

Ftk 5212 fir ADC Frtk

#5 ¥ %A s/ME HAE BRE E:-XivA
Vbpa L H L - 1.8 - 3.6 V
Ippa ADC Ij#E - - 1.6 1.8 mA
Vppa=1.8~2.4V 0.6 15 18
fanc ADC #i % MHz
VDDA:2.4~3.6V 0.6 30 36
Capc P ISR AT R AR L 2 - - 4 - pF
Rapc KA HLBH - - - 6000 Q
fADc:3OM Hz 0.1 16 us
ts S RT (1]
- 3 480 1/fapc
fADCZSOM Hz
N 0.50 - 16.40 us
12 i 5y
fADCZSOM Hz
10 4y 0.43 - 16.34 us
. ‘ lﬂ PR 2L
Tconv KRE RN 4G st 7]
fADc:30M Hz
. 0.37 - 16.27 V&
8 e
fADc:30M Hz
- 0.30 - 16.20 V&
6 1173 Hee-
FH% 53 12 fif ADC F& /&
(s ZHY %A HORE TN <K D2
Er CERRTE +2 +5
Eo fiks s freLk=56MHz, +15 +2.5
Se fADc=14M HZ,
Ec WSR2 +1.5 +3 LSB
VDDA=2.4V-3.6V
Ep Ty 2R 22 TA=-40°C~105°C +1 +2
EL ARy LR 22 +1.5 +3
e HEEATHEEH, AELFE RN
5.12.1.2 IR B A& RS
Fr& 54 IR FE AL R
e ¥ B/ME HAE BAME Hhr
FHIRERE (Vpp=3.3V, Ta=-
Slope® - 2.47 - mvV/°C
40~857C)
1 25°C # & (Vpp = 2.0-
Vo5 - 0.76 - \VJ
3.6V)
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7E ¥ B/ME HAE & KAE L=< 2
Ts_temp?® LELHUE IR, ADC SREER A] 10 - - us
(1) BHEHHRIE, AEAEF RN,
(2) S FERAE I [R] AT LA g S P FE e id it 2 IR IE R 5E
5.12.1.3 W B S B ERAENLR
FHs 55 WE SRR
/s ¥ % mME | BABE | BEAME i:<X 12
VREFINT WE S E -40°C < Ta<+105C 1.19 1.20 1.20 \Y,
_ M NSRS, ADC 1 10 .
S_vrefint %ﬁﬁﬂ' IETJ V]
VRERINT WE S LY SRR T Vpp=3V - 3 5 mV
Teoefr R R AL - 30 50 ppm/C
E: HEEAIHEEH, AL R IR,
5.12.2 DAC
TR ZE I «
® DNL fisrdegethinze: WAMESARAY 2 4] ) 2208 2 1LSB
® INL BUrdELk iz RS i S ME SRS 0 i o — MRS 4095 2 [a)iE 28 HARHS
i 4b BME 2 TR ) 22
Ft% 56 DAC Hrtk
/e 2% %A BAME | BEE | BKRE | B
Vbba e ENEEREN 1.8 - 3.6 Y}
RLoap R aE=1 PRSI 5 - - kQ
ZEhEL S, DAC_OUT Fll Vss Z Al
R o BT - - - 15 kQ
© L LT 602 1.5MQ
c b ZEIMARATIT, £ DAC_OUT 5l JHIAL ; _
LR . A SR P
DAC_OUT Lt AU 23N DAC M K ke, XTI 12 {7k 0.2 v
min DAC_OUT HJE | AfLAS (OXOEQ) | Vrers= 3.6 V AL11 '
DAC_OUT | Hmargzih#tm) (OXF1C) Al Vrer+= 1.8 V &b Ve 02 v
max DAC_OUT HiJE (0x1C7) Al (OXE38) ’ ’ PO
DAC_OUT AR
- 0.5 - mV
min DAC_OUT HJ&
— — DAC [P K e
DAC_OUT B AT SR VReF+- v
max ) DAC_OUT HiJE 1LSB
DNL HONE| 35U RE S i & 12 fi7 DAC - - +2 LSB
INL ARtz i & 12 fi7 DAC - - +4 LSB
Offset A= Vrer+=3.6V, & 12 17 DAC - - +12 LSB
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5 2% A RAME | BEME | RKRE | B
Gain error R fid & 12 {7 DAC - - +0.5 %
E: BZRETVHESH, A4 .
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6

BRER

6.1 LQFP144 HiEfZ 8

K 14 LQFP144 35

E1
E

A2

0.25 BASE
GAGF PLANF

P?if F:j ‘
L |
v

(1) EIAZHIE L 2]
(2) A RSN IZIEHAE PCB L.

FH% 57 LQFP144 £13: 5045

SIN 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

www.geehy.com
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S/IN SYM DIMENSIONS REMARKS
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

T RoF LK EoR

QQHHHU%

15 LQFP144-144 511, 20 x 20 mm #54% Layout #i¥

—1

0.35

b
tn

19.9

U g o Eooon

1.35

-
-~

.85

e RTREKEIR .

www.geehy.com
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19.9

I

22,6

22,6
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NFLogo ——>

FEmAR —

RS ——

PINl——
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K 16 LQFP144 -144 5|}, 20 x20mm 71~

Geehy
SEMICONDUCTOR
=H

Geehy

APM32

A407ZGT7

| | XX

[ ] XXXX
arm

o

S RAES
S FHRAEH
< ArmiER logo
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6.2 LQFP100 HEER

PIN 1

K 17 LQFP100 3 K

5.25 REF.

(LSS —
Al

o @

@ @

B L LG —

H REF.

A2

|

|

|

|

|

|
]

0.25 BASE
CAGE PLANE

|

|

|

|

|
ol
4'7
|.b_

. |

(L EAZ IR 26 .

(2> FrAa s Rz A PCB E.
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FH 58 LQFP100 5%

DIMENSION LIST (FOOTPRINT: 2.00)
S/IN 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) (12.000 CUM LEAD PITCH
11 b 0.22+0.050 LEAD WIDTH

T RSP LK RIS

e RSTREKEIR .

www.geehy.com

18 LQFP100 — 100 5[, 14 x 14mm #£4% Layout ZiY

16.7

p— . 111110 10

-
>
w

il

A

1I]I]I]I]I]I]I]I]I][II]IPI][II][II][Il]I]I]I]IZ]5

<
-+

12.3 >|

16.7

10

—76 350
—_ 0.5 —»e —
—_ —_
—_ A i —
— o E—— |
— A —
—_ —
— 0.3 —_
— —
— —
— —
— —
—e | —— g
— —
— —
— —
— —
— —
— —_
— —
— —
— —
— —
—100 26

«1.2

4
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NFLogo ——>

FmAR ——

SEM

K 19 LQFP100 — 100 5|/, 14 x 14mm 7~ & &

Geehy

APM32
A407VGTY7
| | XX

[ ] XXXX
arm

K 20 fEaoFrEl

S RAES
S FHRAEH
< ArmiER logo

BiFERS ——

PIN1 ——>
7 BEER
71 AR

|

15

[TBOT  woencm

-
o

)

(@
(®

CJ
0

/—I

o , \ - e
inl Orientation Tray Chomfer—

Tray Dimensions
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Tray Length

IIIIIII

LOOOO0E

@
u
L]
L

O00O0 OO0O0OOE
L@@@@jﬂmm_@@@ﬁ@@,
QEEE@@_ZIEEHED%Q
°§ D Q@LQQ LI
b @@IIIEEEQEQQ

HOOODDOOD Do),

4

~nit Dimernsion—-

2 3

=

|l

—

X=Pitch -

A

B

i

i

B R LS55, SR BL il AT
Ff% 59 FERURSHIK K

ccccccc

) ) ) ) . . Tray Tray
Package X-Dimension | Y-Dimension | X-Pitch | Y-Pitch
Device Pins | SPQ Length Width
Type (mm) (mm) (mm) (mm)
(mm) (mm)
APM32A407ZGT7 LQFP 144 | 600 22.06 22.06 254 25.2 322.6 135.9
APM32A407VGT7 LQFP 100 | 900 16.6 16.6 20.3 21 322.6 135.9
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8 WTHER

K 21 APM32A407xGT7 ZF3T HE B

APM32 A 407

FmARy
APM32=EFArmAy 320 i i5 182

z G T

XXX

IR
XXX=E4mIZNRHFRS
R=ETINEE
z=a-EN8%

FramAa
ASRER mESEE
7=-40°C"105°C
E&EFES i
407=FEitE R T=LQFP
S E NEEESSE
V=100pins G =1 MB
Z=144pins
FH 60 TG EAIK
TR FLASH (KB) | SRAM (KB) i SPQ BEWEE
APM32A407ZGT7 1024 192+4 LQFP144 600 -40°C~105C
APM32A407VGT7 1024 192+4 LQFP100 900 -40°C~105C

www.geehy.com
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9O  EATIEGE

R 61 W HIhsesRa 4

AR feIR
HALE B TT RMU
I} e LB CMU
ST AN A RCM
BN EINT
HH 10 GPIO
SH 10 AFIO
G L 2 1) 4% WUPT
g iy 5 BUZZER
WAL T 1A E 4 IWDT
& E T ER & WWDT
SE I & TMR
CRC #x 1l #5 CRC
HL Y LT PMU
DMA #1l2% DMA
RS TR e ds ADC
S I Al RTC
FAS A 4% SMC
i) & JR sk kA 2% CAN
12C #2111 12C
FBATAMBIE N SPI
i A PO S UART
R P RO AR USART
NpeEARECTL ST FMC
e ER Ny SDIO
Bt gen DCI
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10 WAL

R 62 CAFRRAR DS

H# & ZAHEPIE
2022.12 1.0 g
(1) EEEER 1APM32A407xGT7 R0 ZhAER A
2023.3 11 | (2) BEINEE 5.12.1.12 &3 IR AL RIS
(3)  BEEERR 18 FZSE FlIFEEA T R Gui 2 58 i o Thie b
2023.11 1.2 (L) BEh Rk
(LD BEhRefidET
2024.8 1.3 (2) &% CAN =5k
(3)  SEINR UL
2025.6 14 (L R AR T == A
(2)  $5hn b e R
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B

AT BRI SRR AR (LUNTIRR “HBfe™) BT I KA, Bral &5 2 ibs .
FAER A BB SRE AR, B CR B B SEIE . B SOR T MR o A P AR i
AE AR A T, — BAEA = @RI (BUFRR “H P SR HFEZ AF A N
o P L HE AR SR FRE AN AS T 1 BERAE FAR I o

1. BT H

AT 244 1 T3 Wil S S AR AL 5 S B 7 iy BRE P B dE R, R F
A, AR AL B NI AN DA AR B b 207 2O A 0 ) 4 sl o B AT B2 o, 18
BT

AFWHFRFIHA “®” B “™” 1) “HifF” 5L “Geehy” “FHEslEIE A ANGHE IRTAR, H
ARSI b SR K7 i BUIR 55 2 AR 9 L% B T A & I 7

2. THRFRF AT
B AT TS K A5 RUR] . Fra U R AL

ARHEAN I, DR 5 0 ARG 7™ it S AR 2 At 1 A AR A A AR R R VF ] BBUR W75 B ER 7R
Wz TR

UNRAT WPl ARS8 =J5 107 dh o IR S5 BORR B, ARSI B AU A FH i
=77 b RS BRI, ARSI AL A RS 5 =5 77 b R 55 BRI P BUR AT AT 20
HIPRAE, B EA R FARATER =25 R AU ARRAURIE,  BRARRIAEAH BT BB & & At 5
[LE
3. WA EE BT

FHPAETT B SN 7 it B R SR B ISE it 4 85 T R D T

UP SRR T v B 3 1) P R i A B, S AR I B LT R B S R P I 20 E Y
k.

afll3

ST EEE

il

4. 1
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A FWHAE R E s & Wit s2 06 = 5 A E 28 = 7 MR A LA = RIS, (B A T FE < B8 X
GBI IEE R R R S 22 R T S S iRz, R N B, AR A Tt el g
W Z AR T ARIBAEM TE . AP EIRINE T8 SH I ENERESE SR, A%
TR ART 77 S BE 7 TH B ARAIE

P SRS B 75 SR P A S A it ARG 7™ e 0 L FH 2 P P HEAT A R e AT
W, DA KRR Wi 2 T B SIS MERIAR IR, sl E W SEVEEDR I AR FE )
XA it AT A 2 AU A P P B 2R 1) AR AN AR A AT

P FEAE PR AS T2 F 2 $6 BE AR A I 7 A, NS 2t i Y O P A i i . R L T
77 A T BESZ R A ENIR L AR MR R AR P A A AT O L R D e A
RIBRE, HIP AEREA S AR KRB 3[R 5 ORAUERE S B A 5% T BUASHR i 7 i 2/ 8%
FAR G BB 5 0 ORI & AR SRR

6. it

AT bR “He R AE” (asis) $ROt, R MEEIT SR VFIIE RN, AR AUERIE
AT ZR B R PR, BLHRAELANBIR 068 7 i 3 B 1k A 2 3 i P OB R

Wt dh AR RANEERRIE S T ZE S, EmlRkERS. {9 RIEHIEHE FYUE R
GEP IR, IRAEBCTE . AR GRE G A i R R I R S BN 32 0 BT
T 7 A B (K S

AR AR IR, WIFRTSANE TR o QR P 5007 i 1R L Pl A T i 14
HURUAS . DA MV, AR DTAE

PP LA DR 7™ it (4 B P A5 5 A BLARIE DL R DR 224y 15 2 %4 MR ESE 2R
XA S R FEANE ] B il I DT T R SR SR BRI dh BT et A R A
Pl AR 2y, AR R DTS
7. TTHERR

FEARATIEOLS , BRARE E A EOR BT R, 5 WA /s el “H2 it TR AT M
L AR 28 = D5 AR BE NG DT, AT — A REIR R SR A P AT 2
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Geehy

SEMICONDUCTOR

P AR B TR 4 T CROAE(EAN IR Tl 25 2K st AN mfy, Bl BB =5 %2
MHR), X T RE BN S 2, W B SO, W TR e E A R
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