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3.1
3.2
3.3

4.1.1
412

413
4.2

4.3
431

432
4.4

4.4.1

442
4.5

451
452
453
454

455
4.6

461

46.2

463

FEBIREEE ..ot 1
T L= TSP 6
E 1= SO U OO ORI 8
Tl TSSO TTSTSTSTRTRRON 8
FUIIIBETHIR ©.voeveeeee ettt 12
GPIO EFHIHBERELE ..oeoeveeeeeeteeeee ettt sttt 30
THEETEIR ..ot 44
FRGEZERE ottt bbb 45
FBUHEB oottt ettt n ettt 45
HIEEBIEER .ottt ettt 46
JEBIBLEL oo 48
DI 1ttt Attt bbb bbbttt a s 48
T B 1vocvoevsvse ettt 49
HRE IR ITEBIEZINVIC) oo 49
G Rl e (| TS 49
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AT ARIIEBIETR oottt ettt n et en s 53
B8 DMA ..ottt ettt ettt enaeseneenan 53
e R T OO 53
L O L = OO 54
B.10.1 USARTIUART ..ot n e en e, 54
BA0.212C ..ottt 54
B10.3 SPUIZS ..ottt 54
B.10.4 CAN ..ottt 54
B.10.5 USB_OTG....coeeeieeeeeeee oottt 55
L I 1T o 1 PSP 55
B.10.7 SDIO ...ttt 55
AT I oottt ettt n et en et en et en s 55
S Y T OO 55
- o 7 @ OO 56
BA2 0 TEITES oottt 56
e T T = 0T 57
I T o - TSP 57
B4 RNG ..ottt sttt sttt 57
T 0 T OO 58
BB CRC oottt ettt ettt 58
O G = TSP 58
0 = OO 58
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T T o < OO 59
5.1 BB IR IME 1ottt 59
51,2 T Bttt Rt R bRt E Rt s st et n et n et et e e nene s 59
B.1.3 BT HIZR .ot e et et et ae e e teententeer b e e te e teeneenre s 59
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5.2 S TR FHIMIR oottt 61
5.3 AR I o vveveeveeeeee et 62
5. 3.1 B R R TE Lottt 62
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574 TIFETIBRFRI oo 68
B5.7.2 FEATHEIRIIFE ovooveeeeeeeceeee e 68
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574 EHUBIRIIFE oot 73
5.7.5 FEHUBLIRIIFE ooooveeeeecececcee e 73
7.8 AMBEIIEE c.ovoveeeeeeeceeeee et 73
577 BABIRIIFE oo 75
5.8  ARIIFEBEIUIRBEITIH] L..ooivieieie ettt 76
5.9 O B IIEFIE . ovoeveeveeecee et 76
540 NRST BT ..cvoveeeecececeece ettt 78
BAT BB BN vt 79
511 120 HMBERETE oottt 79
5.11.2 SPI AR BERFE ..ottt 80
B2 BEIUAN L .ottt 82
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D420 ADC oottt ettt ettt ettt ettt r e 82
B2, 2 DAC .o oeeeee oottt ettt ettt ettt 84
B BB R e 85
L I O o =k T o = SRS URURORRRURURRRN 85
8.2 LQF P4 o B oo et e et e et e e e aas 87
LR T e = =k [0 T e = RSO SOUR USROS UURURRRN 90
B.4  LQF PO o oottt e e et e e e 93
8.5  BGATT B B oottt 96
T BB B R oo, 99
A T 3 ) =SSOSR 99
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=i APM32F407 APM32F405
Liesy RETx | RGTx | VETx | VGTx | ZETx | ZGTx | IETx | IGTx IGH6 RGTx VGTx ZGTx
Eapd LQFP64 LQFP100 LQFP144 LQFP176 BGA176 | LQFP64 LQFP100 LQFP144
P B K A e Arm® 32-bit Cortex®-M4F@168MHz
TAEHE 1.8~3.6V
Flash(KB) 512 1024 512 1024 512 1024 | 512 1024 1024
RGi+414 SRAM(KB) 192+4
SMC 0 1 0 1
DMC 0 1 0
GPIOs 51 82 114 140 51 82 114
USART/UART 412
SPI/2S 3/2
12C 3
OTG_FS 1
s
OTG_HS 2
CAN 2
Ethernet 0 1 0
SDIO 1
16 {7 2
32 i A 2
SE I} 3% :
16 hrimH 8
16 firdEA 2
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=i APM32F407 APM32F405
RO E EN 4 1
I 2
SN b 1
DCI 0
RNG 1
\ 5 3
12 fir ADC —
plibE] 16 24 16 24
X LSTH 2
12 fif DAC —
JHiE 2
. BRI . -40°C % 85°C/-40°C % 105°C
Iﬁ;?ﬁg . i )
ZEIREE. -40°C %2 105°C/-40°C % 125°C

VE: x=6 I, PRI EER-40°C % 85°C, 4R FERN-40°C & 105°C;
x=7 I, FFEE R N-40°C £ 105°C, &5 N-40°C & 125°C.
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vVss O 10 661 PC9
VDD O 11 65 PC8
PHO 412 641 PC7
PH1 013 LQFP100 63 PC6
NRST [ 14 621 PD15
Pco ] 15 61 PD14
Pc1 O16 60 PD13
Pc2 17 591 PD12
Pc3 18 581 PD11
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PC14 ] 3 461 PA13
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PHO O5 44 PA11
PH1 6 431 PA10
NRST 7 421 PA9
PCO ] 8 411 PA8
PC1 O 9 LQFP64 401 PC9
PC2 J 10 391 PC8
PC3 O 11 381 PC7
VSSA [ 12 371 PC6
VDDA ] 13 361 PB15
PAO-WKUP ] 14 351 PB14
PA1 O 15 343 PB13
PA2 O 16 331 PB12
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K 5 APM32F405xG 407xExG £7%1 BGA176 3| 1445 &

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
A PE3 PE2 PE1 PEO PB8 PB5 PG14 PG13 PB4 PB3 PD7 PC12 PA15 PA14 PA13
B PE4 PES PE6 PB9 PB7 PB6 PG15 PG12 PG11 PG10 PD6 PDO PC11 PC10 PA12
C VBAT PI7 PI6 PI5 VDD PDR_ON VDD VDD VDD PG9 PD5 PD1 PI3 PI2 PA11
D PC13 PI8 PI9 P14 VSS BOOTO VSS VSS VSS PD4 PD3 PD2 PH15 PI1 PA10
E PC14 PFO PI10 PI11 PH13 PH14 PIO PA9
F PC15 VSS VDD PH2 VSS VSS VSS VSS VSS VSS VCAP_2 PC9 PA8
G PHO VSS VDD PH3 VSS VSS VSS VSS VSS VSS VDD PC8 PC7
H PH1 PF2 PF1 PH4 VSS VSS VSS VSS VSS VSS VDD PG8 PC6
] NRST PF3 PF4 PH5 VSS VSS VSS VSS VSS VDD VDD PG7 PG6
K PF7 PF6 PF5 VDD VSS VSS VSS VSS VSS PH12 PG5 PG4 PG3
L PF10 PF9 PF8 BYPAéS*RE PH11 PH10 PD15 PG2
M VSSA PCO PC1 pPC2 PC3 PB2 PG1 VSS VSS VCAP_1 PHE PH8 PH9 PD14 PD13
N VREF- PA1 PAO PA4 pPC4 PF13 PGO VDD VDD VDD PE13 PH7 PD12 PD11 PD10
P VREF+ PA2 PAG PA5S PC5 PF12 PF15 PE8 PE9 PE11 PE14 PB12 PB13 PD9 PD8
R VDDA PA3 PA7 PB1 PBO PF11 PF14 PE7 PE10 PE12 PE15 PB10 PB11 PB14 PB15
3.2 EHThREHR
Tk 2 Fh 5l SR A B G4 S
B4 w5 5'4
S— BRAESI A TR N 7035 A e, 75 0 A R A AL 5 1 51 I Sh g 5 br o] 4
FRAHTR
P LR 5|
N B I & NG
I/0 110 5|
5T 5V & 10
STDA 3.3V hnitE. E#EH:E] ADC 1 1/0
1/O ZE# STD 3.3V ARk 1/0
B % 1] BootO 5] il
RST P B F LA 0L ) B A7 5]
HE BraARvER S A ME, SMEAIRAEA)S, FrE 110 4R E TS HA
Bl HTh LONIN=REER7 1 B MR T A7 A B R R T T RE
fit A IR I AFIO F T W 2 77 2815 R ILTh At
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#% 3 APM32F405xG 407xExG % 5| 17 5 HEF ik

L 2k
. =30 B HTheE Fmzhee LQFP64 | LQFP100 | LQFP144 | LQFP176 | BGA176
(BALJEHITHEE) m
TRACECK,
SMC_A23,
PE2 o | sT - - - 1 1 1 A2
ETH_MII_TXD3,
EVENTOUT
TRACEDO,
PE3 /o | 5T SMC_A19, - - 2 2 2 Al
EVENTOUT
TRACED],
SMC_A20,
PE4 o | sT - - - 3 3 3 B1
DCI_D4,
EVENTOUT
TRACED?,
SMC_A21,
PE5 o | sT TMR9_CH1, - - 4 4 4 B2
DCI_DS,
EVENTOUT
TRACEDS,
SMC_A22,
PE6 o | sT TMR9_CH?2, - - 5 5 5 B3
DCI_D7,
EVENTOUT
Vear P - - - 1 6 6 6 c1
RTC_TAMPL,
EVENTOUT, -
PI8 /o | 5T RTC_TAMP2, - - - 7 D2
DMC_CAS
RTC_TS
RTC_OUT,
PC13 /o | 5T EVENTOUT RTC_TAMP1, 2 7 7 8 D1
RTC_TS
PC14- OSC32_IN
/o | 5T EVENTOUT 0SC32_IN 3 8 8 9 E1l
(PC14)
PC15- 0SC32_OUT
/o | 5T EVENTOUT 0SC32_0UT 4 9 9 10 F1
(PC15)
CAN1_RX,
PI9 /o | 5T EVENTOUT, - - - - 11 D3
DMC_RAS
ETH_MIl_RX_ER,
PI10 /o | 5T EVENTOUT, - - - - 12 E3
DMC_CS
PI11 /o | 5T OTG_HS_ULPI_DIR, - - - - 13 E4
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L 2k
. =30 B HTheE Fmzhee LQFP64 | LQFP100 | LQFP144 | LQFP176 | BGA176
(BALJEHITHEE) m
EVENTOUT,
DMC_BA
Vss P - - - - - - 14 F2
Vop P - - - - - - 15 F3
SMC_AO,
DMC_AL10,
PFO /o | 5T - - - - 10 16 E2
12C2_SDA,
EVENTOUT
SMC_AL,
DMC_AO,
PF1 o | sT - - - - 11 17 H3
12C2_SCL,
EVENTOUT
SMC_A2,
DMC_A1,
PF2 o | sT - - - - 12 18 H2
12C2_SMBAI,
EVENTOUT
SMC_A3,
PF3 /o | 5T DMC_A2, ADC3_IN9 - - 13 19 J2
EVENTOUT
SMC_A4,
PF4 /o | 5T DMC_A3, ADC3_IN14 - - 14 20 J3
EVENTOUT
SMC_AS5,
PF5 /o | 5T ADC3_IN15 - - 15 21 K3
EVENTOUT
Vss P - - - - 10 16 22 G2
Vop P - - - - 11 17 23 G3
TMR10_CH1,
SMC_NIORD,
PF6 /o | 5T ADC3_IN4 - - 18 24 K2
DMC_A4,
EVENTOUT
TMR11_CH1,
SMC_NREG,
PF7 /o | 5T ADC3_IN5 - - 19 25 K1
DMC_A5,
EVENTOUT
TMR13_CH1,
SMC_NIOWR,
PF8 /o | 5T ADC3_IN6 - - 20 26 L3
DMC_AS,
EVENTOUT
PF9 /o | 5T TMR14_CH1, ADC3_IN7 - - 21 27 L2
www.geehy.com Pagel4d




L 2k
. =30 B HTheE Fmzhee LQFP64 | LQFP100 | LQFP144 | LQFP176 | BGA176
(BALJEHITHEE) m
SMC_CD,
DMC_A7
EVENTOUT
SMC_INTR,
PF10 /o | 5T DMC_A8 ADC3_IN8 - - 22 28 L1
EVENTOUT
PHO-OSC_IN
/o | 5T EVENTOUT OSC_IN 5 12 23 29 G1
(PHO)
PH1-OSC_OUT
/o | 5T EVENTOUT 0OSC_OuUT 6 13 24 30 H1
(PH1)
NRST /O | RST - - 7 14 25 31 J1
OTG_HS_ULPI_STP,
PCO /o | 5T - = - ADC123_IN10 8 15 26 32 M2
EVENTOUT
ETH_MDC,
PC1 /o | 5T - ADC123_IN11 9 16 27 33 M3
EVENTOUT
SPI2_MISO,
OTG_HS_ULPI_DIR,
PC2 /o | 5T ETH_MII_TXD2, ADC123_IN12 10 17 28 34 M4
12S2ext_SD,
EVENTOUT
SPI2_MOSI,
12S2_SD,
PC3 /O | 5T | OTG_HS_ULPI_NXT, | ADC123_IN13 11 18 29 35 M5
ETH_MIl_TX_CLK,
EVENTOUT
Vop P - - - - 19 30 36 -
Vssa P - - - 12 20 31 37 M1
VReE- P - - - - - - - N1
VREF+ P - - - - 21 32 38 P1
Vooa P - - - 13 22 33 39 R1
USART2_CTS,
UART4 TX,
ETH_MII_CRS,
PAO-WKUP WKUP,
/o | 5T TMR2_CH1_ETR, 14 23 34 40 N3
(PA0) ADC123_INO
TMR5_CH1,
TMR8_ETR,
EVENTOUT
PA1 /o | 5T USART2_RTS, ADC123_IN1 15 24 35 41 N2
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B
(BALJEHITHRE)

(=R

G5ty

SRThRE

FmZhee

LQFP64

LQFP100

LQFP144

LQFP176

BGA176

UART4_RX,
ETH_RMII_REF_CLK,
ETH_MIl_RX_CLK,
TMR5_CH?2,
TMR2_CH?2,
EVENTOUT

PA2

I/0

5T

USART2_TX,
TMR5_CH3,
TMR9_CH1,
TMR2_CH3,
ETH_MDIO,
EVENTOUT

ADC123_IN2

16

25

36

42

P2

PH2

I/0

5T

ETH_MII_CRS,
EVENTOUT

43

F4

PH3

I/0

5T

ETH_MIl_COL,
EVENTOUT,
DMC_A9

44

G4

PH4

I/0

5T

12C2_SCL,
OTG_HS_ULPI_NXT,
EVENTOUT

45

H4

PHS5

1/0

5T

12C2_SDA,
EVENTOUT

46

Ja

PA3

I/0

5T

USART2_RX,
TMR5_CH4,
TMR9_CH?2,
TMR2_CH4-

OTG_HS_ULPI_DO,
ETH_MIl_COL,
EVENTOUT,
DMC_CKE

ADC123_IN3

17

26

37

47

R2

Vss

18

27

38

BYPASS_REG

5T

48

L4

Vop

19

28

39

49

K4

PA4

I/0

STDA

SPI1_NSS,
SPI3_NSS,
USART2_CK,
DCI_HSYNC,
OTG_HS_SOF,
1283 WS,

DAC_OUT],
ADC12_IN4

20

29

40

50

N4
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EVENTOUT

PA5

1/0

STDA

SPI1_SCK,
OTG_HS_ULPI_CK,
TMR2_CH1_ETR,
TMR8_CHIN,
EVENTOUT

DAC_OUT2,
ADC12_IN5

21

30

41

51

P4

PAG6

I/0

5T

SPI1_MISO,
TMR8_BKIN,
TMR13_CH1,
DCI_PIXCLK,
TMR3_CHL1,
TMR1_BKIN,

EVENTOUT

ADC12_IN6

22

31

42

52

P3

PA7

1/0

5T

SPI1_MOSI,
TMRS_CHIN,
TMR14_CH1,

TMR3_CH2,
ETH_MIl_RX_DV,
TMR1_CHIN,
ETH_RMII_CRS_DV,
EVENTOUT

ADC12_IN7

23

32

43

53

R3

PC4

I/0

5T

ETH_RMII_RX_DO,
ETH_MII_RX_DO,
EVENTOUT

ADC12_IN14

24

33

44

54

N5

PC5

1/0

5T

ETH_RMII_RX_D1,
ETH_MII_RX_D1,
EVENTOUT

ADC12_IN15

25

34

45

55

P5

PBO

I/0

5T

TMR3_CH3
TMR8_CH2N,
OTG_HS ULPI_D1,
ETH_MIl_RXD2,
TMR1_CH2N,
EVENTOUT

ADC12_IN8

26

35

46

56

R5

PB1

I/0

5T

TMR3_CH4
TMR8_CH3N,
OTG_HS_ULPI_D2,
ETH_MIl_RXD3,
TMR1_CH3N,
EVENTOUT

ADC12_IN9

27

36

a7

57

R4

PB2-BOOT1

I/0

5T

EVENTOUT

28

37

48

58

M6
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(PB2)
DCI_D12,

PF11 /o | 5T EVENTOUT, - - - 49 59 R6
DMC_UDQM

PF12 /0| 5T SMC_AS, - - - 50 60 P6
EVENTOUT

Vss P - - - - - 51 61 M8

Vb P - - - - - 52 62 N8

PF13 /o | 5T SMCAT, - - - 53 63 N6
EVENTOUT

PF14 /o | 5T SMC_AS, - - - 54 64 R7
EVENTOUT

PF15 /o | 5T SMC_AS, - - - 55 65 P7
EVENTOUT

PGO /o | 5T SMC_ALD, - - - 56 66 N7
EVENTOUT
SMC_A11,

PG1 /o | 5T DMC_CK, - - - 57 67 M7
EVENTOUT
SMC_D4,

PE7 /o | 5T TMR1_ETR, - - 38 58 68 R8
EVENTOUT
SMC_DS5,

PE8 /o | 5T TMR1_CHIN, - - 39 59 69 P8
EVENTOUT
SMC_DS,

PE9 /o | 5T TMR1_CH1, - - 40 60 70 P9
EVENTOUT

Vss P - - - - - 61 71 M9

Vob P - - - - - 62 72 N9
SMC_D7,

PE10 /o | 5T TMR1_CH2N, - - 41 63 73 R9
EVENTOUT
SMC_DS8,

PE11 /o | 5T TMR1_CH2, - - 42 64 74 P10
EVENTOUT
SMC_D9,

PE12 /o | 5T TMR1_CH3N, - - 43 65 75 R10
EVENTOUT
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PE13 I/0

5T

SMC_D10,
TMR1_CH3,
EVENTOUT

44

66

76

N11

PE14 I/0

5T

SMC_D11,
TMR1_CH4,
EVENTOUT

45

67

77

P11

PE15 I/0

5T

SMC_D12,
TMR1_BKIN,
EVENTOUT

46

68

78

R11

PB10 I/0

5T

SPI2_SCK,
12S2_CK,
12C2_SCL,
USART3_TX
OTG_HS_ULPI_D3,
ETH_MIl_RX_ER,
TMR2_CHS3,
EVENTOUT

29

a7

69

79

R12

PB11 I/0

5T

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

30

48

70

80

R13

Vear 1 P

31

49

71

81

M10

Vop P

32

50

72

82

N10

PH6 I/0

5T

12C2_SMBAI,

TMR12_CH1,
ETH_MIl_RXD2,

EVENTOUT

83

M11

PH7 I/0

5T

12C3_SCL,
ETH_MII_RXD3,
EVENTOUT

84

N12

PH8 I/0

5T

12C3_SDA,

DCI_HSYNC,

EVENTOUT,
DMC_DQ8

85

M12

PH9 I/0

5T

12C3_SMBAI,
TMR12_CH2,
DCI_DO,

86

M13
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EVENTOUT

PH10

1/0

5T

TMR5_CHL,
DCI_D1,
EVENTOUT,
DMC_DQ9

87

L13

PH11

I/0

5T

TMR5_CH?2,
DCI_D2,
EVENTOUT

88

L12

PH12

I/0

5T

TMR5_CH3,
DCI_D3,
EVENTOUT

89

K12

Vss

90

H12

Vbp

91

J12

PB12

I/0

5T

SPI2_NSS,
12S2_ WS,
12C2_SMBAI,
USART3_CK,
TMRZ_BKIN,
CAN2_RX,
OTG_HS_ULPI_D5,
ETH_RMII_TXDO,
ETH_MIl_TXDO,
OTG_HS_ID,
EVENTOUT

33

51

73

92

P12

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

34

52

74

93

P13

PB14

I/0

5T

SPI12_MISO,
TMR1_CHZ2N,
TMR12_CH1,
OTG_HS_DM,
USART3_RTS,
TMR8_CHZ2N,

12S2ext_SD,

35

53

75

94

R14
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EVENTOUT

PB15

I/0

5T

SPI2_MOSI,
12S2_SD,
TMR1_CH3N,
TMR8_CH3N
TMR12_CH2,
OTG_HS_DP,
EVENTOUT

RTC_REFIN

36

54

76

95

R15

PD8

I/0

5T

SMC_D13,
USART3_TX,
EVENTOUT

55

77

96

P15

PD9

I/0

5T

SMC_D14,
USART3_RX,
EVENTOUT

56

78

97

P14

PD10

I/0

5T

SMC_D15,
DMC_DQ10
USART3_CK,
EVENTOUT

57

79

98

N15

PD11

1/0

5T

SMC_CLE,
SMC_A1S6,
USART3_CTS,
EVENTOUT

58

80

99

N14

PD12

1/0

5T

SMC_ALE,
SMC_AL17,
DMC_DQ11,
TMR4_CHL1,
USART3_RTS,
EVENTOUT

59

81

100

N13

PD13

I/0

5T

SMC_A18,
DMC_DQ12
TMR4_CH?2,
EVENTOUT

60

82

101

M15

Vss

83

102

Vbp

84

103

J13

PD14

I/0

5T

SMC_DO,
DMC_DQ13,
TMR4_CH3,
EVENTOUT

61

85

104

M14

PD15

I/0

5T

SMC_D1,

62

86

105

L14

www.geehy.com

Page21




B
(BALJEHITHRE)

(=R

G5ty

SRThRE

FmZhee

LQFP64

LQFP100

LQFP144

LQFP176

BGA176

DMC_DQ14,
TMR4_CH4,
EVENTOUT

PG2

1/0

5T

SMC_A12,
DMC_DQ15,
EVENTOUT

87

106

L15

PG3

I/0

5T

SMC_A13,
DMC_DQO,
EVENTOUT

88

107

K15

PG4

I/0

5T

SMC_A14,
DMC_DQ1,
EVENTOUT

89

108

K14

PG5

I/0

5T

SMC_A15,
DMC_DQ?2,
EVENTOUT

90

109

K13

PG6

I/0

5T

SMC_INT2,
DMC_DQ3
EVENTOUT

91

110

J15

PG7

I/0

5T

SMC_INT3,
USARTG6_CK,
EVENTOUT

92

111

J14

PG8

I/0

5T

DMC_DQ4
USART6_RTS,
ETH_PPS_OUT,
EVENTOUT

93

112

H14

Vss

94

113

G12

Vbb

95

114

H13

PC6

I/0

5T

1252_MCK,
TMR8_CHL1,
SDIO_DE,
USART6_TX,
DCI_DO,
TMR3_CHL1,
EVENTOUT

37

63

96

115

H15

PC7

I/0

5T

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

38

64

97

116

G15
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EVENTOUT

PC8

I/0

5T

TMR8_CH3,
SDIO_DO,
TMR3_CH3,
USART6_CK,
DCI_D2,
EVENTOUT

39

65

98

117

G14

PC9

I/0

5T

12S_CKIN,
MCO2,
TMR8_CH4,
SDIO_D1,
12C3_SDA,
DCI_D3,
TMR3_CH4,
EVENTOUT

40

66

99

118

F14

PA8

1/0

5T

USART1_CK,
TMR1_CH1,
MCO,
12C3_SCL,

OTG_FS_SOF,

EVENTOUT

41

67

100

119

F15

PA9

I/0

5T

USART1_TX,
TMR1_CH2,
12C3_SMBAI,
DCI_DO,
EVENTOUT

OTG_FS_VBUS

42

68

101

120

E15

PA10

I/0

5T

USART1_RX,
TMR1_CH3,
OTG_FS_ID,
DCI_D1,
EVENTOUT

43

69

102

121

D15

PAl1l

I/0

5T

USART1_CTS,

CAN1_RX,
TMR1_CH4,

OTG_FS_DM,

EVENTOUT

44

70

103

122

C15

PA12

I/0

5T

USART1_RTS,

CAN1_TX,
TMR1_ETR,
OTG_FS_DP,

45

71

104

123

B15

www.geehy.com

Page23




(Eﬁﬁzmﬁé) ﬁ gt SRR Mmzhee LQFP64 | LQFP100 | LQFP144 | LQFP176 | BGA176
EVENTOUT
PA13 JTMS-SWDIO,

(ITMS-SWDIO) /0| 5T EVENTOUT PA13 46 72 105 124 A15
Veap 2 P - - - 47 73 106 125 F13
Vss P - - - - 74 107 126 F12
Voo P - - - 48 75 108 127 G13

TMR8_CHIN,
PH13 /0| 5T CANLTX, - - - - 128 E12
EVENTOUT,
DMC_DQ5
TMR8_CH2N,
PH14 /o | 5T DCI_D4, - - - - 129 E13
EVENTOUT
TMR8_CH3N,
PH15 /0| 5T DCl_P1L, - - - - 130 D13
EVENTOUT,
DMC_DQ6
TMR5_CH4,
SPI2_NSS,
PIO /o | 5T 12S2_WS, - - - - 131 E14
DCI_D13,
EVENTOUT
SPI2_SCK,
PI1 /o | 5T 1252 CK, - - - - 132 D14
DCI_D8,
EVENTOUT
TMR8_CH4,
SPI2_MISO,
PI2 /O | 5T DCI_D9, - - - - 133 C14
12S2ext_SD,
EVENTOUT
TMR8_ETR,
SPI2_MOSI,
PI3 /o | 5T 1252_3D, - - - - 134 Cc13
DCI_D10,
EVENTOUT,
DMC_DQ7
Vss P - - - - - - 135 D9
Vob P - - - - - - 136 C9
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PAl4
(JTCK/SWCLK)

1/0

5T

JTCK-SWCLK,
EVENTOUT

49

76

109

137

Al4

PA15
(JTDI)

1/0

5T

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

50

77

110

138

Al13

PC10

I/0

5T

SPI3_SCK,
12S3_CK,
UART4_TX,
SDIO_D2,
DCI_D8,
USART3_TX,
EVENTOUT

51

78

111

139

B14

PC11

1/0

5T

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

52

79

112

140

B13

PC12

I/0

5T

UART5_TX,
SDIO_CK,
DCI_D?9,
SPI3_MOSI,
12S3_SD,
USART3_CK,
EVENTOUT

53

80

113

141

Al2

PDO

I/0

5T

SMC_D2,
CAN1_RX,
EVENTOUT

81

114

142

B12

PD1

I/0

5T

SMC_D3,
CAN1_TX,
EVENTOUT

82

115

143

Ci12

PD2

I/0

5T

TMR3_ETR,
UARTS5_RX,
SDIO_CMD,
DCI_D11,
EVENTOUT

54

83

116

144

D12
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PD3

I/0

5T

SMC_CLK,
USART2_CTS,
EVENTOUT

84

117

145

D11

PD4

1/0

5T

SMC_NOE,
USART2_RTS,
EVENTOUT

85

118

146

D10

PD5

I/0

5T

SMC_NWE,
USART2_TX,
EVENTOUT

86

119

147

Ci1

Vss

120

148

D8

Vbp

121

149

C8

PD6

I/0

5T

SMC_NWAIT,
USART2_RX,
EVENTOUT

87

122

150

B11l

PD7

I/0

5T

SMC_NE1,
SMC_NCE2,
USART2_CK,

EVENTOUT

88

123

151

All

PG9

1/0

5T

SMC_NE2,
SMC_NCES3,

USART6_RX,
EVENTOUT

124

152

C10

PG10

1/0

5T

SMC_NCE4 1,
SMC_NE3,
EVENTOUT

125

153

B10

PG11

I/0

5T

SMC_NCE4_2,
ETH_MII_TX_EN,
ETH_RMII_TX_EN,
EVENTOUT

126

154

B9

PG12

I/0

5T

SMC_NE4,
USART6_RTS,
EVENTOUT

127

155

B8

PG13

I/0

5T

SMC_A24,
USART6_CTS,
ETH_MII_TXDO,
ETH_RMII_TXDO,
EVENTOUT

128

156

A8

PG14

I/0

5T

SMC_A25,
USART6_TX,
ETH_MIl_TXD1,

129

157

A7

www.geehy.com

Page26




B
(BALJEHITHRE)

(=R

G5ty

SRThRE

FmZhee

LQFP64

LQFP100

LQFP144

LQFP176

BGA176

ETH_RMII_TXD1,
EVENTOUT

Vss

130

158

D7

Vbp

131

159

Cc7

PG15

I/0

5T

DMC_LDQM,
USART6_CTS,
DCI_D13,
EVENTOUT

132

160

B7

PB3
(JTDO/TRACESWO)

I/0

5T

JTDO,
TRACESWO,
SPI3_SCK,
12S3_CK,
TMR2_CH?2,
SPI1_SCK,
EVENTOUT

55

89

133

161

A10

PB4
(NJTRST)

1/0

5T

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

56

90

134

162

A9

PBS

I/0

5T

12C1_SMBAI,
CAN2_RX,
OTG_HS_ULPI_D7,
ETH_PPS_OUT,
TMR3_CH2,
SPI1_MOSI,
SPI3_MOSI,
DCI_D10,
12S3_SD,
EVENTOUT

57

91

135

163

A6

PB6

I/0

5T

12C1_SCL,
TMR4_CHL1,
CAN2_TX,
DCI_DS5,
USARTL_TX,
EVENTOUT

58

92

136

164

B6

PB7

I/0

5T

12C1_SDA,
SMC_NL,
DCI_VSYNC,

59

93

137

165

BS
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USART1_RX,
TMR4_CH?2,
EVENTOUT

BOOTO

60

94

138

166

D6

PB8

I/0

5T

TMR4_CH3,
SDIO_D4,
TMR10_CH1,
DCI_DS,
ETH_MIl_TXD3,
12C1_SCL,
CAN1_RX,
EVENTOUT

61

95

139

167

A5

PB9

1/0

5T

SPI2_NSS,
12S2_ WS,
TMR4_CH4,
TMR11_CH1,
SDIO_DS,
DCI_D7,
12C1_SDA,
CAN1_TX,
EVENTOUT

62

96

140

168

B4

PEO

I/0

5T

TMR4_ETR,
SMC_NBLO,
DCI_D2,
EVENTOUT

97

141

169

A4

PE1

I/0

5T

SMC_NBL1,
DCI_D3,
EVENTOUT

98

142

170

A3

Vss

63

99

D5

PDR_ON

5T

143

171

C6

Vop

64

100

144

172

C5

Pl4

I/0

5T

TMR8_BKIN,
DCI_D5,
EVENTOUT

173

D4

P15

I/0

5T

TMR8_CH1,
DCI_VSYNC,
EVENTOUT

174

C4

P16

I/0

5T

TMR8_CH2,
DCI_D6,

175

C3
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SRR ) . Y| SRR Pt mzh &g Q Q Q Q
EVENTOUT
TMR8_CHS3,
DCI_D7,
PI7 1/1O 5T - - - - 176 C2
EVENTOUT,
DMC_WE
VE:
(1) PC13. PC14 1 PC15 iid HYFEIF oA . B FIF AR IR L3 B %), HIbrEf =T GPIO ] PC13
% PC15 (145 FH 52 2 PR i -
© KAHE N 30pF B, HEANEEL 2MHz;
@ AR IR (B an IR s 2 AR .
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FKH 4 GPIOA EHIhRERL &
A

POl aro AF1 AF2 AF3 AF4 | AF5 | AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | F | AF15

rt "

PA TMR2_CH | TMR5_ | TMRS_ USART2 | UART4 ETH_MII_CR EVENT
0 ) 1_ETR CH1 ETR ) ) ) _CTs TX ) ) S ) ) | out

ETH_MII_RX
PA TMR2_CH | TMR5_ USART2 | UART4 _CLK EVENT
1 ) 2 CH2 ) ) ) ) _RTS _RX ) ) ETH_RMI_R ) ) " | our
EF_CLK

PA TMR2 CH | TMR5_ | TMR9_ USART2 EVENT
2 ) 3 CH3 CH1 ) ) ) TX ) ) ) ETH_MDIO ) ) " | our

PA TMR2 CH | TMR5_ | TMR9_ USART2 OTG_HS U | ETH_MI_CO | DMC_CK EVENT
3 ) 4 CH4 CH2 ) ) ) _RX ) ) LPI_DO L E ) " | out

SPI3_
PA SPIL N | NSS | USART2 OTG_HS | DCI_HS EVENT
4 ) ) ) ) ) ss | 12s3 | ck ) ) ) ) _SOF yne | | out
WS

PA TMR2_CH TMRS_ SPIL_S OTG_HS_U EVENT
5 ) 1 ETR CHIN ) CK ) ) ) ) LPI_CK ) ) ) " | out

PA TMRL_BKI | TMR3_ | TMRS_ SPI1_ TMR13 DCI_PI EVENT
6 ) N CH1 BKIN ) MISO ) ) ) _CH1 ) ) ) xck | | out

ETH_MII_RX
PA TMRL_CH | TMR3_ | TMRS_ SPI1_ TMR14 DV EVENT
7 ) N CH2 | CHIN ) MOSI ) ) ) _CH1 ) ETH_RMII_C ) ) " | our
RS_DV
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POl aro AF1 AF2 AF3 AF4 AF5 | AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | F | AF15
rt "

PA TMR1_CH 12C3_S USART1 OTG_FS_S EVENT
g | MOt 1 ) ) cL ) ) CcK ) ) OF ) ) ) " | our
PA TMR1_CH 12C3_S USART1 EVENT
9 ) 2 ) ) MBA ) ) TX ) ) ) ) ) PELBO - our
PA TMR1_CH USART1 EVENT
o - . - - - - - R ; - OTG_FS_ID - - DCIDL | - | -
PA TMR1_CH USART1 CAN1_ | OTG_FS.D EVENT
11 ) 4 ) ) ) ) ) _CTS ) RX M ) ) ) " | our
PA TMRL_ET USART1 CANL_ | OTG_FS D EVENT
12 ) R ) ) ) ) ) _RTS ) P P ) ) ) " | our
PA | JTMS_S EVENT
13 | wbpIo ) ) ) ) ) ) ) ) ) ) ) ) ) " | out
PA | JTCK_S EVENT
14 | WCLK ) ) ) ) ) ) ) ) ) ) ) ) ) " | our
TMR2_CH SPI3_
PA 1 SPIL N | NsS EVENT
5 | TMR2_ET ) ) ) ss | 12c3. ) ) ) ) ) ) ) " | our
R ws
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M 5 GPIOB SR Ufe i &

A
Fo AFO AF1 AF2 AF3 AF4 AF5 AF6 arr | D ar AF10 AF11 AF12 | AF13 | F | AF15
rt F8 1

PB TMRL_ | TMR3_ | TMRS_ OTG_HS_U | ETH_MILR EVENT
0 ) CH2N | CH3 | CH2N ) ) ) ) ) ) LPI_D1 XD2 _ _ " | out

PB TMRL_ | TMR3_ | TMRS_ OTG_HS_U | ETH_MILR EVENT
1 ) CH3N | CH4 | CH3N ) ) ) ) ) - LPI_D2 XD3 ) ) | out

PB EVENT
2 ) ) ) ) ) ) ) ) ) ) ) ) ) ) " | our

SPI3_S
PB | JTDO/TRAC | TMR2_ cK EVENT
3 ESWO CH2 ) ) ) SPIL_scK 1283 C ) ) ) ) ) ) i " | our
K
PB TMR3_ SPI3_ | 12S3ext_ EVENT
, | NITRST - o - - sPimiso | -~ ; - - - - - | out
SPI3_
PB TMR3_ 12C1_S MOSI CAN2_ | OTG_HS_U | ETH_PPS_ DCI_D1 EVENT
5 ) ) CH2 ) wea | o -MOS! 12S3_S ) ) RX LPI_D7 ouT ) 0 " | our
D

PB TMR4_ 12C1_S USARTL CAN2_ T EVENT
6 ) ) CH1 ) cL ) ) TX ) X ) ) ) PELDS -1 Gyt

PB TMR4_ 12C1_S USARTL DCI_VS EVENT
7 ) ) CH2 ) DA ) ) _RX ) ) ) ) SMENL T Une ouT

PB TMR4_ | TMR10_ | 12C1_S CANL_ ETH_MIL_T | SDIO_D EVENT
8 ) ) CH3 CH1 cL ) ) ) ) RX ) XD3 4 PELDE | -1 oyt

PB TMR4_ | TMR11_ | 12C1.S | SPI2_NSS CANL T SDIO_D EVENT
9 ) ) CH4 CH1 DA 1252 WS ) ) ) X ) ) 5 PELOT - our
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A
Po A
. AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 E8 AF9 AF10 AF11 AF12 AF13 F AF15
;
14
PB TMR2_ 12c2.S | SPI2_SCK USART3 OTG_HS_U | ETH_MIL_R EVENT
10 CH3 CL 1252_CK _TX LPI_D3 X_ER ouT
ETH MILT
X_EN/
PB TMR2_ 12C2_S USART3 OTG_HS_U ETH EVENT
11 CH4 DA RX LPI_D4 ouT
- - _RMILTX_
EN
ETH_RMII_
PB TMR1_B 12C2_S SPI2_NSS USART3 CAN2_ | OTG_HS_U TXDO/ OTG_H EVENT
12 KIN MBA 1252 WS _CK RX LPILD5 | ETH MILT | S.ID ouT
XDO
ETH_RMII_
PB TMR1_ SPI2_SCK USART3 CAN2_T | OTG_HS_U TXD1/ EVENT
13 CHIN 12S2_CK _CTs X LPI. D6 | ETH_MILT ouT
XD1
PB TMR1_ TMR8_ 12S2ext | USARTS3 TMR12_ OTG_H EVENT
; ; ; SPI2_MISO ; - - - -
14 CH2N CH2N - SD _RTS CH1 S_DM ouT
PB TMR1_ TMRS_ SPI2_MOSII2 TMR12_ OTG_H EVENT
RTC_REFIN - - - - - - - - -
15 - CH3N CH3N S2 SD CH2 S DP ouT

www.geehy.com

Page33



#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_ULPI_ EVENTO
PCO - - - - - - - - - - - - - -
STP uT
EVENTO
PC1 - - - - - - - - - - - ETH_MDC - - -
uT
pCo SPI2_MI | 12S2ext_ OTG_HS_ULPI_ | ETH_MII_TXD EVENTO
SO SD DIR 2 uT
SPI2_M
OTG_HS_ULPI ETH_MII_TX EVENTO
PC3 - - - - - (OK]] - - - - - - - - T - - -
NXT CLK )
12S52_SD
ETH_MII_RXD
0 EVENTO
PC4 - - - - - - - - - - - - - -
ETH_RMII_RX )
DO
ETH_MII_RXD
1 EVENTO
PC5 - - - - - - - - - - - - - -
ETH_RMII_RX )
D1
bC6 TMR3_C | TMR8_C 1252_MC USART6_ SDIO_ | DCI_ EVENTO
H1 H1 K X D6 DO )
b7 TMR3_C | TMR8_C 12S3_MC USART6_ SDIO_ | DCI_ EVENTO
H2 H2 K RX D7 D1 )
pC8 TMR3_C | TMR8_C USART6_ SDIO_ | DCI_ EVENTO
H3 H3 CK DO D2 )
bCY MCO TMR3_C | TMR8_C | 12C3_S | 12S_CKI SDIO_ | DCI_ EVENTO
2 H4 H4 DA N D1 D3 )
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AF AF AF1
Port | AFO | AF2 AF3 AF4 AF5 AF6 AF7 AF8 o AF10 AF11 AF12 | AF13 | AF15
SPI3_SC
PC1 o USART3_ | UART4 T SDIO_ | DCI_ EVENTO
0 TX X D2 DS uT
12S3_CK
PC1 12S3ext_ | SPI3_MI | USART3_ | UART4 R SDIO_ | DCI_ EVENTO
1 SD so/ RX X D3 D4 uT
SPI3_MO
PC1 S 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
SMC_D15
PD10 - - - - - - - USART3_CK - - - - - - - EVENTOUT
DMC_DQ10
PD11 - - - - - - - USART3_CTS - - - - SMC_A16 - - EVENTOUT
SMC_A17
PD12 - - TMR4_CH1 - - - - USART3_RTS - - - - - - EVENTOUT
DMC_DQ11
SMC_A18
PD13 - - TMR4_CH2 - - - - - - - - - - - EVENTOUT
DMC_DQ12
SMC_DO
PD14 - - TMR4_CH3 - - - - - - - - - - - EVENTOUT
DMC_DQ13
SMC_D1
PD15 - - TMR4_CH4 - - - - - - - - - - - EVENTOUT
DMC_DQ14
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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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#H 9 GPIOF & HIThRERL &

Port | AFO | AF1 | AF2 AF3 AF4 AF5 | AF6 AF7 AF8 AF9 AF10 | AF11 AF12 AF13 | AF14 AF15
SMC_A0

PFO - - - - [2C2_SDA - - - - - - - - - EVENTOUT
DMC_A10
SMC_A1

PF1 - - - - 2C2_SCL - - - - - - - - - EVENTOUT
- DMC_AO
SMC_A2

PF2 - - - - [2C2_SMBA | - - - - - - - - - EVENTOUT
- DMC_A1l
SMC_A3

PE3 . . . . - - - - - - - - - - EVENTOUT
DMC_A2
SMC_A4

PE4 . . . . - - - - - - - - - - EVENTOUT
DMC_A3

PE5 - - - - - - - - - - - - SMC_A5 - - EVENTOUT
SMC_NIORD

PF6 - - - | TMR10_CH1 - - - - - - - - - - EVENTOUT
- DMC_A4
SMC_NREG

PF7 - - - | TMR11_CH1 - - - - - - - - - - - EVENTOUT
DMC_A5
SMC_NIOWR

PF8 - - - - - - - - - TMR13_CH1 - - - - EVENTOUT
DMC_A6
SMC_CD

PF9 - - - - - - - - - TMR14_CH1 - - - - - EVENTOUT
DMC_A7
SMC_INTR

PF10 R - - - - - - - - - - - - - - EVENTOUT
DMC_A8

PF11 - - - - - - - - - - - - DMC_UDQM | DCI_D12 - EVENTOUT

PF12 - - - - - - - - - - - - SMC_A6 - - EVENTOUT

PF13 - - - - - - - - - - - - SMC_A7 - - EVENTOUT

PF14 - - - - - - - - - - - - SMC_A8 - - EVENTOUT

PF15 - - - - - - - - - - - - SMC_A9 - - EVENTOUT
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#FH 10 GPIOG & H hAElt &

Port | AFO | AF1 | AF2 | AF3 | AF4 | AF5 | AF6 | AF7 AF8 AF9 | AF10 AF11 AF12 AF13 AF14 AF15
PGO - - - - - - - - - - - - SMC_A10 - - EVENTOUT
SMC_A11
PG1 - - - - - - - - - - - - - - - EVENTOUT
DMC_CK
SMC_A12
PG2 - - - - - - - - - - - - - - EVENTOUT
DMC_DQ15
SMC_A13
PG3 - - - - - - - - - - - - - - - EVENTOUT
DMC_DQO
SMC_A14
PG4 - - - - - - - - - - - - - - - EVENTOUT
DMC_DQ1
SMC_A15
PG5 - - - - - - - - - - - - - - - EVENTOUT
DMC_DQ2
SMC_INT2
PG6 - - - - - - - - - - - - - - - EVENTOUT
DMC_DQ3
PG7 - - - - - - - - USART6_CK - - - SMC_INT3 - - EVENTOUT
PG8 - - - - - - - - USART6_RTS | - - ETH_PPS_OUT DMC_DQ4 - - EVENTOUT
PG9 - - - - - - - - USART6_RX - - - SMC_NE2/SMC_NCE3 - - EVENTOUT
PG10 | - - - - - - - - - - - - SMC_NCE4_1/SMC_NE3 - - EVENTOUT
ETH_MII_TX_EN
PG11 | - - - - - - - - - - - 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 | - - - DMC_LDQM DCI_D13 - EVENTOUT
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Ft& 11 GPIOH & thfcid &

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

PHO - - - - - - - - - - - - - - -
ouT
EVENT

PH1 - - - - - - - - - - - - - - -
ouT
ETH_MII_CR EVENT

PH2 - - - - - - - - - - - o - - -
S ouT
ETH_MII_CO EVENT

PH3 - - - - - - - - - - - -7 DMC_A9 - -
L ouT

OTG_HS

~ EVENT

PH4 - - - - 12C2_SCL - - - - - ULPI_N - - - -
_ - - ouT

XT

EVENT

PH5 - - - - 12C2_SDA - - - - - - - - - -
ouT
ETH_MII_RX EVENT

PH6 - - - - 12C2_SMBA - - - - TMR12_CH1 - - - - -
D2 ouT
ETH_MII_RX EVENT

PH7 - - - - 12C3_SCL - - - - - - - - -
D3 ouT
DCI_HSYN EVENT

PH8 - - - - 12C3_SDA - - - - - - - DMC_DQ8 -
C ouT
EVENT

PH9 - - - - 12C3_SMBA - - - - TMR12_CH2 - - - DCI_DO -
ouT
PH1 EVENT

- - TMR5_CH1 - - - - - - - - - DMC_DQ9 DCI_D1 -
0 ouT
PH1 EVENT

- - TMR5_CH2 - - - - - - - - - - DCI_D2 -
! ouT
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Port | AFO | AF1 AF2 AF3 AF4 AF5 | AF6 | AF7 | AF8 AF9 AF10 AF11 AF12 AF13 AF14 | AF15
PH1 EVENT
- - | TMR5_CH3 - - - - - - - - - - DCI_D3 -
2 ouT
PH1 TMRS_ EVENT
- - - - - - - - CAN1_TX - - DMC_DQ5 - -
3 CHIN ouT
PH1 TMRS_ EVENT
- - - - - - - - - - - - DCI_D4 -
4 CH2N - ouT
PH1 TMRS_ EVENT
- - - - - - - - - - - DMC_DQ6 | DCI_D11 -
5 CH3N ouT
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Ft% 12 GPIOI EHThfeic &

Port | AFO | AF1 AF2 AF3 AF4 AF5 AF6 AF7 | AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
SPI2_NS
TMR5_C - EVENT
PIO - - - - S - - - - - - - DCI_D13
H4 ouT
12S52_WS
SPI2_SC
EVENT
PI1 - - - - - K - - - - - - - DCI_D8 -
ouT
12S2_CK
TMRS8_ SPI2_MIS | 12S2ext EVENT
PI2 - - - - - - - - - - DCI_D9 -
CH4 o] _SD - ouT
SPI2_MO
TMR8 DMC_DQ EVENT
PI3 - - - - - Sl - - - - - - DCI_D10 -
ETR 7 ouT
12S2_SD
TMRS8_ EVENT
Pl4 - - - - - - - - - - - - DCI_D5 -
BKIN B ouT
bIS TMRS8_ DCI_VSYN EVENT
CH1 C ouT
TMRS8_ EVENT
PI6 - - - - - - - - - - - - DCI_D6 -
CH2 - ouT
TMRS8_ DMC_W EVENT
P17 - - - - - - - - - - - DCI_D7 -
CH3 E ouT
DMC_CA EVENT
PI8 - - - - - - - - - - - - - -
S ouT
bI9 CAN1_R DMC_RA EVENT
X S ouT
ETH_MII_RX EVENT
PI10 - - - - - - - - - - - -~ T | bMC_Cs - -
ER ouT
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Port | AFO | AF1 AF2 AF3 AF4 AF5 AF6 AF7 | AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
OTG_HS_ULPI_ EVENT
PI11 - - - - - - - - - - - DMC_BA - -
DIR ouT
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4 Theedtiid

A EEA 9 APM32F405XG 407XEXG 24177 il R AEH . . Fr EAERESS . I Bh. HIE,
AMEHE R, R Arm® Cortex®-M4F % HIFHR G S, 152% Arm® Cortex®-M4F Hi R &% F
W, % PRI LAZE Arm 2] RS T # .

M HEFH APM32F405. APM32F407 %1 C AR 572 5y .
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41 RGHEM
411  REGIEHR
Kl 6 APM32F405xG 407xEXG R GiHE &
NVIC
M4F with FPU
JTAG/SWD
; ? D-bus COM Data RAM
3 T
N <1 Code_ ol %
T s |
AHB 2L BERE
AHB3 EMMC <:> SRAM/SMNERFF i 25
AHB1 ) <:
\ GPIO A-1 Kl—> <> ma#us ot |
\ CRC Kl—> @ @ @ % <> BmigEn |
\ ROM K—> < RNG |
BN SM3 sS4
DZt
N
AHB/APB1 AHB/APB2
TMR2/3/4//51/46/7/1 2/13 ) < R1/8/9/10/11 |
| — K>  usamti/6 |
‘ WWDT K::) <::j ADC1/2/3 ‘
\ IWDT K= K= sbio |
[ seizzizs2 k= K= sPI1 |
[ seiziizss K 1 SYSere |
\ USART2/3 K= = |
\ UART4/5 K= = Tofenser |
| 1261/2/3 K= N
\ CAN1/2 K
\ DAC1/2 K=
N
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4.1.2  Hbhbmst
Fks 13 APM32F405xG 407XEXG £ 51 b ik it 5
X% A as ik SR
A5 0x0000 0000 FRAGIIE X
] 0x0800 0000 FLASH
A5 0x0810 0000 TR
CCM 0x1000 0000 CCM(SRAM)
Code 0x1001 0000 Reserve
A5 0x1FFF 0000 REGAFEIX
A5 0x1FFF 7800 OTP [X i
Rt 0x1FFF 7A10 TREd
A5 0x1FFF C000 b ]
A5 0x1FFF C010 TR
SRAM 0x2000 0000 SRAM
— 0x2002 0000 TRER
APB1 %k 0x4000 0000 TMR2
APB1 5%k 0x4000 0400 TMR3
APB1 5%k 0x4000 0800 TMR4
APB1 izt 0x4000 0C00 TMR5
APB1 izt 0x4000 1000 TMR6
APB1 izt 0x4000 1400 TMR7
APB1 izt 0x4000 1800 TMR12
APB1 izt 0x4000 1C00 TMR13
APB1 sz 0x4000 2000 TMR14
APB1 sz 0x4000 2400 TRER
APB1 sz 0x4000 2800 RTC
APB1 iz 0x4000 2C00 WWDT
APB1 szt 0x4000 3000 IWDT
APB1 5zt 0x4000 3400 12S2ext
APB1 5k 0x4000 3800 SPI2/12S2
APB1 5k 0x4000 3C00 SPI3/12S3
APB1 5k 0x4000 4000 12S3ext
APB1 5zt 0x4000 4400 USART2
APB1 5zt 0x4000 4800 USART3
APB1 5zt 0x4000 4C00 UART4
APB1 5zt 0x4000 5000 UART5
APB1 5zt 0x4000 5400 12C1
APB1 5zt 0x4000 5800 12C2
APB1 52k 0x4000 5C00 12C3
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X3, A as ik SR
APB1 iz 0x4000 6000 TR
APB1 iz 0x4000 6400 CAN1
APB1 izt 0x4000 6800 CAN2
APB1 izt 0x4000 6C00 IRE
APB1 izt 0x4000 7000 PMU
APB1 ik 0x4000 7400 DAC
APB1 izt 0x4000 7800 IRE

— 0x4000 8000 IREd
APB2 2k 0x4001 0000 TMR1
APB2 2k 0x4001 0400 TMR8
APB2 54 0x4001 0800 IREd
APB2 2k 0x4001 1000 USART1
APB2 2 0x4001 1400 USART6
APB2 2 0x4001 1800 TRE
APB2 2 0x4001 2000 ADC1/2/3
APB2 2 0x4001 2400 TRE
APB2 2k 0x4001 2C00 SDIO
APB2 iz 0x4001 3000 SPI1
APB2 5i4; 0x4001 3400 TRE
APB2 2 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 IRE

AHB a4 0x4002 3000 CRC

AHB 52k 0x4002 3400 IRE
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X3, A as ik SR
AHB 2% 0x4002 3800 RCM
AHB 4% 0x4002 3C00 FMC Reg.
AHB 2% 0x4002 4000 %1 SRAM
AHB %k 0x4002 5000 IRE
AHB a4 0x4002 6000 DMA1
AHB 4% 0x4002 6400 DMA2
AHB %k 0x4002 6800 IRE
AHB 4% 0x4002 8000 MAC
AHB 4% 0x4002 9400 TRE
AHB 4% 0x4004 0000 USB OTG_HS1/2
AHB 4% 0x4008 0000 TR ER
AHB 4% 0x5000 0000 USB OTG_FS
AHB 4 0x5004 0000 TRE
AHB % 0x5005 0000 DCI
AHB % 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 TRE

A% 0xE000 0000 PWAZSMEE

— 0xE010 0000 TREd

41.3 B3EE

JRBNNS, AT B Boot 51 A ik BT 4 LR =R S p g —F

® N EAFfHATIE Bl

® }\ BootLoader J& 3}
® MHNE SRAM 53]

# M BootLoader 5 3l, F 7 nld A & D4 O EEgmfE H 7 Flash,

42 W&

APM32F405xG 407xExG N %21 FPU 5B ITH] Arm® Cortex®-M4F, %1% F 671K
JRAAR THFEIR, R0 R AT SEPEREA SR ER) RGP T N, SR T Arm T H AT
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4.3

431

4.3.2

4.4

T i 2%

BREK FERX F B 625 (NVIC)

WE 1 AMRERE SRS 2E (NVIC), NVIC 854 FE £ 1A 85 ANAT B briBiE (s 16
A~ Cortex®-M4F [ WrZe) 116 MEJedk; nf iR WAL Brm & Dbk, Ak 2K
SR P F W S A R BE I Sl A P G ) ) v I S % v

A1ER - B A ) 33 (EINT)

A B P /A AT 28 ANIAUTRIN &, RIS IS B S LR I B TR R SR A
By BRI ES TRCE v BT AR . RN UK, WA AR RG &E 140
GPIO FI#EHF] 16 MAMI T Lk .

Fr LrrfEaS

Fr EAE SR EAE B A X . SRAM. (5 R, HPEEREIE RS IETIT, RIAFE
[X 777 BootLoader. 96 fiiMf—i# % ID. LFMHXAEGEL: RZEFMXH HESARF, A
HRE.

B 14 EAFREX

Trfitas BARE Thag

FAHEIX 1MB AT PR e A

SRAM 192 KB CPU #ELL 0 SRV (55)

RGNk 30KB £} BootLoader. 96 fiiME—#t % ID. LA X ARG

R 16Bytes Be & A XSS 9. MCU TAE T30

441

44.2

HECE 5N R R4 (EMMC)

APM32F405xG 407xExG #FI£EH I EMMC fiisk, i SMC (i SAF = % ). DMC (B354
fitrdEhilas) Hl, ¥ PC K. SRAM. SDRAM. PSRAM. NorFlash 1 NandFlash.

IRe 4
® —/MEMMC i, ZidiiEeiEs] NVIC H.g
5 FIFO
RELTT LAFEER NAND [NA7AN PC RAMA A 7Aik s is 4T
5 LCD i##

BB~ IETEO (LCD)

EMMC #] DLFC B ik 5 2 BRI LCD 5 881 o444 4, & 52 FF Intel 8080 #il Motorola 6800 fi)
R, JRRENE RIGH SRR A LCD #:1. f# X AN LCD F:474% 1 a] DUR J5 {6 Mokt 2 1) 2 1 B %
NS, sl A s ) a8 e s 7 & .
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45  REh

451 e
APM32F405xG 407xXExG 120 A4 I & :
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& 7 APM32F405xG 407xEXG B

ETH_MI1_TX_CLK
i ——»MACTXCLK
PHY ETH
25-50MHz SYSCFG_PMCFG[ETHSEL]
m ETH_MI1_RX_CLK ——»-MACRXCLK
|
L MMACRMIICLK
USB2.0
PHY [ ] » 0TG_HS ULPI
24-60MHz cortan
{/8} » System
Clock
EY » IWDTCLK
» FCLK
RTCSEL[1:0]
> SMCCLK
0SC32_0UT LSO%CCLK /1.2.4 DMCCLK
—»RTC
0SC32_IN[ 1 32,768
- KHz /2..31
SW
0SC_OUT £4—26MH2
HSECLK 168MHz MAX
> HCLK
0SC_IN 0SC SYSOLK
168MHz ALB
MAX Prescaler
16MHz /1,2, 4one
HS I CLK 512
PLL1CLK
HSECLK 42MHz MAX TMR2, 3,4, 5, 6,7, 12,13, 14
if (APB1 Prescaler=1) X 1——» TMRxCLK
SCLKSEL o APB1I elseX?2
o rescaler
PLL1CLK
A ct /1,2,4,8,16
42MHz MAX | oo
PLL1 D PLLA48CLK
c2
A ct 12SSEL
S I TECT (|(Bnalog DG ApooLk
@ —» 12SCLK /2.4,6,8 (Analog)
12S_CKIN [ ]
MCOTSEL 84MHz MAX
MCO1PRE HS I CLK APB2 TMR1, 8,9, 10, 11
MCO1 LSECLK 4 Prescaler [#if (APB2 Prescaler=1) X 1—» TMRxCLK
C /1.2,4,8,16 elseX2
HSECLK
PLL1CLK BalHz MAX | oo o
MCO2SEL
MCO2PRE SYSOLK > ETH PTP
oo PLL2CLK
L 1.5
- 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, BRINERE HSICLK 1E A RGeS 4F, 2 J5 P a] B AT B LR I Py 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
APM32F405xG 407xExG RAIHFHMBUHIA, —A&3F PLL (PLL1), — 2L 118 12S R4t
SEREMIER PLL (PLL2). ‘EAITHA T BiE bl 8 SE07 A AR R, BARSERIN & %47
RIES WA P FM.
46 HFESHEFESHE
461 HEHFE
LM 15 IR
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 16 WERS 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
PEERNIRER T EHEA (POR). HHEES (PDR) AIREES, (BOR) HLEg. iX=Fhr &G
ZRbF TARIRES o 2 dst oy B A7 H B 1 0 280 el Y P AR T2 I B, (Veowripor) I, B4R
P, RARFEEIRE.
P N B RS VI Vop HBH 5 Vevp BIME ELEE A AT gm e FE I R i d5 88 (PVD), ¥4 Vpp 7E
Vevo BB YO Sb H A Wi e i < = A= vplbr,  mladad Fh b iR 55 F2 57K MCU B & IR ES -
4.7 ARThEEER
APM32F405xG 407XEXG CHFHEAR . 5L L =R IDFER, X =R AR Th#E. MBS
(G MR T AP 2 5, AR HE SEFR b 75 R B B T RE AR
T A7 RIDFER
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
MEIE. CRF DMAERI5M& A : ADC. DAC. SPI. USART. I12C. SDIO. TMRx. AJfLE
4 2% DMA BT SCRF “AAas—~Efias . Afas— AL, S —Atlds” Bt (FF
fiti#s 45 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 AT B AN B AR AR T AEAE S R DA B AR Re/AR 1k g/ R i fl s m R
fic & 2MHz. 10MHz. 50MHz. 100MHz [ FE, HESEOK, ThfE. M ook,
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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% 18 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 E A1, SCHF M. MR, SCHF e a5 Al X0 i
F, PR AR, ATHCE 16 A1k 32 A HE 1 16 fr. 24 7. 32 (L Bdaft ey, HHURFER
FHC B Va2 8kHZz~192kHz; 24— ANEliE i 128 2 ORCE A, HEmB L 256
ER RS A 45 SN DAC Bl & (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
X 19 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 .

Rk 20 WS HUSAHEE

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 Mg e m g (TMR1/8). 8 4 16 frid e i 2% (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
AN E T IER SR 1 AN AR B 5L,
1 5 i 88 0 DL SRAG IR 7 A& 75 IE W 1847 o
RO EN 2R NAZIANE, BA BahEERIIGE, 2SN O Whae =k — ANl AR Gk
Wr, BT CAF T S A E R G aE i
R 21 =B R AT R G2 E M 2 ThRE L
N
Z - RETE BN 5% HA EhER B e R R e
. TMR9/10
SR 9% o
P Sys Tick Timer TMRG6/7 TMR2/5 TMR3/4 /11/12/13 TMR1/8
114
Ny
Ziz 24 fir 16 fir 32 fir 16 fir 16 fir 16 fir
T Hps
;m I i) I b, mR, ER ) b, R, R
IR
T34 1~65536 |f{T
1~65536 |f){T = 4% 1~65536 AT =5 %
2% - it 4 Al 4
P
DMA i% Ll AL !
R
R
. . 4 4
Bl
H MG
i s s .
H
1 A A E SN
B B 1 BRI R A SN B 1 BRI ZE 0 N 5 5]
3 4 B AE HAMEE S . 3 %6 HANEIE ]
1 Bl H AN 51
F TRk PR ) A5 Bl O TR
FLAGH BEIX AR AR PWM
& T SehtRfE & DAC fil A5 | TEHRBIEN T, T8 nT Ui @ Hjﬂ?

e S e e Hﬁajﬁjj 16 fo bk 52 i i
WU | BEASENRY | ATRMEN 16 | AL PWM i E%T‘MRXﬂTﬁ‘ﬁ;ﬁ*ﬁﬂ’%
ft. Rri@A RIS | A5 I L4 AT (¥) DMA 53R Ijj; HEE

T, WL e
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RE A%
KA

RATHE ER AR H A SE AR T e AR R JER A%

ZiHEEs Sy 0 i RE AT AR B S T AR 15 5 fic & N 16 iz PWM & A 250,
AR RS ‘B HA 4 HIRE 1(0~100%).
W . TEWHRBCT, T vl A
AT G R B R UREE, RN PWM % w2k
1k

PRAL DB R T RE .

FHe 22 IWDT HI WWDT g HbAe

HHR

TR HR THHHRE | T HRY ThReiiEa

AL T 12 fir ERN A DME N —A B B I 3 0 R AR P S R i A

A AL ) 28KHZ 1) RC Ik % 2% AL i)
Bl BIONIZAS RC R S0 T E I8, FRVE
AT TN LS

= TERA: [ I AT AL A R G5
1~256 2 [A 1

oy
R -

e T AT ARG B R A B BT
Ao
FERABES, THECEs AT AR S .

WA [EDA G

AT BB ST
(R R TR R

I BN, ST L U e
FEVIAB T, TR AT LA

413

4131

4.14

www.gee

RTC

WE 11 RTC, 5|H LSECLK fZ 55 A5 (OS32_IN. 0S32_0UT). 24 TAMP #ii A\ {5
SEMEIH (RTC_TAMP1/2); B #hFAEFE AN 32.768kHz (MMM MR« IR A 5Pk &
LSICLK. HSECLK/128; 2RikH1 Voo fitHL, 24 Voo WiHIN;, T EEITIHE Vear i, RTC BLE
Rt AR A E SR, R RGEAL BAEE A, BIRE AR, RTC ME &N MR AER, S5
e HHThEE.

I

WE 4KB 1% fir SRAM, 20 &ty aifrds, BN Voo i, 24 Voo Wi, ) B 3h 15
Vear L, S E AR BIEAER; PERGEM. WAL, BIREAN, H0erfFasLdE A
P

RNG

RA /> RNG, 520 th &2 bl 2B ity 32 A7 BEHLAL
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4.15

416

417

4171

4.17.2

4.17.3

DCI

DCI Fl T4k H CMOS % ki Admim, e AR SRR, & T2 A5 k.
X24 $A5 k55

CRC
NE 11 CRC (FARTUARRKE) HEFIG, nJr=4E CRCHY, wH:AE 8 . 16 fir. 32 fr &k .
s Bk

BN

BN b2 RSA fil ECC HILMMRMANERS, &Sl 74 R LT K3 E e FAEUR
Wrkphr TR R EA K ANSET 2 83 RFAE p AOMAIE 2k A5 . RSA s mia k] 1
FRVE(MEXP) . W[ 28 55 3€7(ECPM). SNVE(ECPA)AI S ERAIE(ECPV) & £ % ECC i 4
#, 1 SM2. 7F RSA A A, 7F SM2 A A #S L, LBl T BERAL R (MINV). X
A Ot FEH M EGHEAT T Rabin-Miller FiAURGL . B SCHRFEIN(MADD). (MSUB). 157
(MMUL). JN(ADD). J#(SUB)FI A R AL M(MSBD). H Riid Sz F:: 74 il 7 5 X Al i & B
TIN5

SM3

SM3_H J&—Ff s if AHB £ s R RE IP %, T2 BT B 2 44 AH SAIE. SM3 2 3 E B
JRFR P (R NS e A5 R B v o Ay BR B0 — IS AR R e e B, BT RAKR B 2 DA A — MR
N B E R AR

SM4

SM4_H £ Fisc i AHB $E ORI PERE IP B4, 2 2006 45 1 3 KA R 5k, fech
TELR R WAPI (A 22 A IE A RS R 7380 T 12 R . % 1P A% 9530 SM4 Hifiii:,
¢ ECB Al CBC HERMIMIARES . SMA S35 —Fi 128 R \ BB A S ST FR A AL 315 . Ay
THR R, BB RERT 8 4 s £ RN T AR SR A SR, Se s
WAE R 32 A E .
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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 IIPAEGIRE . 6 H L A PR

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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514 HEIR

8 HIJET &

MCU
VBAT
— Ve — LSECLK, RTC,
| o ENHEFS
]
GP10s Eﬁﬁ)\fi’%ﬁﬁm?ﬁ
IR
Veap 1
2X2.2 uF Verp 2
_VDD_ + W*Z\ Flash,
Voo SRAM, Vss —
ERS vom g L
x X 100nF+ i I/OIEEE\
1X4.7YF  —— HFIME
e BYPASS_REG
PDR_ON
= ST HIES
VDD V
A
— ROHESH28
1X100nF+1X1 uF L | TS
VSSA
Ve 9
Viers ADC, DAC
0—[ VREF*
1X100nF+1X1 ;ﬂ

M B Voo 7 Voo MG x A4
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51.5 HBHE
B O W B ISt i 7 a8k A% A

MCU3 | B

]

c=50p

F 10 51 e N H & 7 5

MCU3 |

B 11 DRI R T %

Voo loo MCU
/A\ 1| Voox
\_/
| ——_| Viers
DDA
m 1| Vooa
\_/
\-lﬁrl I'oo_veat
m 1| Vear
\_/

VSS

VSSA

VRer-|

52 EAIT/ERMET RN

A% 28 I TR

e ¥ 1 B/ME BAHE LA
freLk &R AHB I £ R 168
MHz
freLk1 B APBL B gl 42
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P ¥ %1 B/AME BAE By
frcike 5 APB2 I i % - - 84
Vob YR R - 1.8 3.6 V
RGNS
1.8 2.4
v (#AAL ] ADC. DAC i) A I— v
O 7Yoo Ve ie
(ffif§ ADC. DAC K} ' '
VBat Ay YR R - 1.65 3.6 V
WIRIRE GRERS 6) -40 85 C
Ta BRThEFEBL
IR GRERRS T) -40 105 C

VER: FE L EAEREAERINE, 22U A E A 5N Voo A1 Vopa BEHL, B3R Vpp Ml Vppa Z 815 £ #H 2 300mV.

53 #XBRRBEME

E BT I R I 2 R BUE (L, T RE S P EEF AR AVERIAIR . 3K BL R4S Y RE AR 321
BREAT, ARIEEIL I T8I DIREIZAT IEH

5.3.1 BKRERE
FH 24 TR

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

5.3.2 BB R IERE
FIT A B 8 U5(Voo, Vooa) HIHL(Vss, Vssa) 5| AT Z5TR £ 4 1) S0 50 R e S 1 A 0t F rRL U
kg 25 HOKHIUE LB

e ik BAME | Bl | B
Vop - Vss AR A L -0.3 4.0
1 5V 22193 1L 04 Ves-03 | Voot v
o 76 HE A B Ves-0.3 40
| AVoo | R e 31 2 D0 M % - 50
| VsseVss | b 31 2 D M 2 - 50 m

5.3.3 BARHUERAARHE

g 26 HEM
Ziae) Eiii3oy BAME Hhr
Ivbp 235t Voo/Vooa FLIRZE 1 FELI (6 R L ) O 240 mA
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w5 ik BRE Hfr
lvss £ 0 Vs HUZR ISR A HH Hu) © 240
AR /O Rz 51 R0 Ve R AT 25
lio
AT 1O FOE 5 51 B _L i hir B 25
5T 51BN R -5/+0
Iinaeiny @
At 5] BEIIE N T +5
= lingeig®@ BT 11O FOgz 5 51 BE_L ) S N L@ +25
1. Frfa R (Voo, Vooafi(Vss, Vssa) AUUGZATE R VL E A -
2. ViHERS TR R RE .
3. /O REEHTIEEN; Vin<Vss I, linaemny IS BEREE 5K VP U AR
4. W VNS EBORME, DATESNEBRRE] e AR i KME. 24 Vie> Voo I, FIRRAGI I 4

Vin<Vss Hﬂ-y Eﬁbﬁ/}ﬁtﬂ '3[ Hfl] °
5. HJU/N /O FEBEHEN BT, 3 hnaen PR BTN IR -SRI BRI X (i 2 A

534 #EEE (ESD)
FHk 27 ESD 4t e KAUEE

Gine) SH A WEE | B
. . TA=+25 C, #f& ANSI/ESDA/JEDEC JS-
VESD(HBM) PR R CAARBEY) 001.2017 +4000 \Y

Ve = TN, AREAE P A
5.3.5 #EA/M (LW

Fh% 28 AR
i) 2¥ &1 bzt
LU F AR Ta=+105C, % JEDEC JESD78F-2022 MEA
e B =TRGNPl

54 J b

5.4.1 Flash ¥t

FH 29 Flash 1710 a4t

we 5% K i‘;‘ P Bl | Hfr
tprog 8/16/32 firt Fi il Ta=-40-105¢C - 43 60 us
Vbp=2.4~3.6V
8 fi - 60 120
teraser | U (16KBytes) R [H] 16 fir Ta = -40~105°C - 60 120
324 | Voo=2.4-36V | 60 120 ms
terasez | T (64KBytes) i[RI [H] 8 i - 250 500
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% ¥ el BZJ‘ PR A | HA
16 fir - 250 500
32 i - 250 500
8 fir - 500 1000
terases | UL (128KBytes) #EBRAT[H] | 16 17 - 500 1000
32 i - 500 1000
8 fir - 10 20
tue e H BRI 1] g | ATA0TISC 10 20 ms
Vpp=2.4~3.6V
32 fir - 10 20
8 i g T HL 1.8 - 3.6
Vprog 16 forg 21 F s Ta = -40~105C 2.1 - 3.6 v
32 fr AR L 2.7 - 3.6
treT AR ARATT [1] Ta=125C 10.77 - - years
Nrw B5 A Tao=85T 100K - - cycles
e hEEE IR, AEA .
55 Bk
5.5.1 SMEREBHERERE
5.5.1.1 G HRAR A I TR T 1B A o
AREEEIRA I TEMS RO . B2 KRS, WS WMHENMIA™] .
Fk% 30 HSECLK4~26MHz #= 77 a3
Ziinc 2H F1 B/ME HAE =N Bafr
fosc_in IR T AR 4 8 26 MHz
Re S pe - 200 - kQ
Ibp(HsECLK) HSECLK IR Voom3 SV, - - 0.5 mA
#E CL=10pF@8MHz
tsuHSECLK) JE Bl ] Voo & fa E 1 - 2 - ms
Gm R T JR 5l 5.65 - - mA/V
E: AR, AP IR
5.5.1.2 AR IR AR AL IR S EE AT B
ARFAEIRAF TR S B OIER . B, W), S WAAHNKRA] .
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Fh% 31 LSECLK % #3 FF 1 (fseck=32.768KHz)

ines e A B/ME HME BAE s

fosc_ PR 2 - 32.768 - KHz
IDD(LSECLK) LSECLK FEJiiH#E - - 1 WA
tsusecL™® J& Bl (] Vpp &€ - 2 - s

e mEEE R, A .
(1) tsusecy@ B BNITIH], 2 MM EE LSECLK JH4aT R, B EMFIFE 1) 32.768KHz Hiky X BN iH] s 1X MBS

FI—ANFR A 0 AT IR S U B A3 21 1,

5.5.2 IR SRR
5.5.2.1 BENE (HSICLK) RC #:%%
FH 32 HSICLK #E 3% 28451k

& AT RE R AU AN [T T AN

biiikic]
/e E 21 & B/ME " = I NIE B:=K (VA
fusicLk AR - 16 - MHz
HSICLK ¥Ry | ) Vop=3.3V, Ta=25T -1 - 1 %
A
ComsIeto BRIIRS i Vpp=2-3.6V, Ta=-40~105C -2 - 4 %
| HSICLK #E % 100 120 A
DDA(HSICLK) 52 ke M
t HSICLK IR Vpp=3.3V, Ta=-40~105C 3.7 5
SU(HSICLK) 52 P12 i ] DD=93.9V, [a=- - . us
E: HEEATHEEH, AEEFE R IR,
5.5.2.2 f&EANH (LSICLK) RC kY5
¥ 33 LSICLK ¥rv%as 41tk
/e 2 B/ME BLAIE BKE E=<K VA
fLsick i (Vpp=2-3.6V, Ta=-40~105C) 20 28 35 KHz
Ipp(LsicLk) LSICLK #% 3% #% Di#E - 0.4 0.6 pA
LSICLK #R¥&Z#% JH AR ], (Vpp=3.3V, Ta=-
tsu(LsicLk) i - 16 40 us
40~105°C)
v HEEATHMEAE, AEAF .
5.5.3 PLL %t
L 34 PLL1 45k
HE
/e Y E:<X (VA
&/ME HAIE KA
PLLL % A\ 0.92 1 2.1 MHz
fPLLl_IN
PLLL #4525 L 40 - 60 %
fp|_|_1_ou'|' PLL1 /ngmé}'ﬁmH‘J!EEP(VDD:SSVy T/.\:-40~105°C) 24 - 168 MHz
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Ml
= ¥ E:<¥ 72
B/ME HE 5 KfE
PLLL %%t 48MHz I8 (Vpp=3.3V, Ta=-
fpLL1 48 out 3 - 48 75 MHz
40~105C)
tLocka PLLIL B AH S (7] 60 - 120 S
E: BZEATEEEH, AEEF R IR,
Ftk 35 PLL2 451
&
/e ¥ AL
BAME | BAEE = I NIE
PLL2 %y A 4 0.92 1 2.1 MHz
fPLLZﬁIN
PLL2 g NE P 525 e 40 - 60 %
fpLLz ouT PLL2 f& g i #h,  (Vop=3.3V, Ta=-40~105°C) 20 - 144 MHz
tLocka PLL 4 AH S (] 82 - 150 us
56 HIFESHFEEH
5.6.1 _EH A HEKHE
Fig 36 L H /b R
/e 2% %A B/ME BLAIE BAE ==K VA
Vpp b= 10 - 200000
tvop us/V
Voo F Wi 10 - 200000
5.6.2 PR EALATER YR B AR AR WK
Fehg 37 PR AR E S s R P
/e 24 %A B/ME BLAIE BKE E=<K VA
BN GG 1.68 1.70 1.70 Y
VpPoR/PDR b A A
BSS) wlti 1.71 1.72 1.73 \Y;
I By 2.19 2.21 2.24 \Y;
VBoR1 R B BRE ) 1
BSS) wlti 2.27 2.29 2.30 \Y;
I By 2.49 2.51 2.55 \Y;
VBor2 R B BRAE L 2
T 2.56 2.58 2.59 \Y;
NG 2.81 2.84 2.87 \Y;
VBoR3 R K BRAE L) 3
TR 2.89 2.91 2.92 \Y;
VBORhyst BOR iR it - 100 - mV
VpDRhyst PDR iR - 40.00 50.00 mvV
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ines e A B/ME HME BAE s
TrsTTEMPO g=EDESEoRIng]E - 0.70 0.95 1.48 ms
W HEREIPRH, AEA K.
Fkg 38 T L R FEL R A U AR
Cine) ZH M B/ME HAUE BAE B fr
PLS[2:0]=000 (_L-7Hif%) 2.14 - 2.18 \Y
PLS[2:0]=000 (" F#if%) 2.03 - 2.10 \%
PLS[2:0]=000 (PVD i) 80.00 - 120.00 mv
PLS[2:0]=001 (7% 2.30 - 2.34 \Y
PLS[2:0]=001 ('K F4if%) 2.18 - 2.23 \%
PLS[2:0]=001 (PVD i) 90.00 - 120.00 mv
PLS[2:0]=010 (_-7H) 2.44 - 2.48 \Y
PLS[2:0]=010 (FF4&ifh) 2.32 - 2.37 \Y
PLS[2:0]=010 (PVD i) 110 - 120 mv
PLS[2:0]=011 (_L-TH) 2.58 - 2.63 \Y
PLS[2:0]=011 ( FF&ifh) 2.49 - 2.53 v
T e EL Y b R PLS[2:0]=011 (PVD i) 90 - 100 mv
Vevp H P PLS[2:0]=100 (_-J}%%) 2.75 - 2.80 \Y;
PLS[2:0]=100 ( 43t 2.64 - 2.68 v
PLS[2:0]=100 (PVD iEf) 110 - 120 mV
PLS[2:0]=101 (LT 2.91 - 2.97 v
PLS[2:0]=101 (FF4&ifh) 2.81 - 2.86 v
PLS[2:0]=101 (PVD iE#) 100 - 110 mvV
PLS[2:0]=110 (7Y 3.02 - 3.08 v
PLS[2:0]=110 ( N &) 2.90 - 2.96 \%
PLS[2:0]=110 (PVD iE##) 110 - 120 mvV
PLS[2:0]=111 (_ETHY) 3.12 - 3.19 \%
PLS[2:0]=111 (' FF&Y) 3.00 - 3.07 \%
PLS[2:0]=111 (PVD iE##) 110 - 120 mv
I HEZREIPRAR T, AEA I,
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5.7

5.71
L
(2)
(3
(4)

(5

Th#e
hFE A5

AT Dhrystone2.1, 4N Keil.V5, ZiiEthibs:4: 0y LO 48 FIE .
JIG 16 11O 5] BIER b F A NS, I3 — MRS HF - Voo 3K Vss (TEF#D
BRAEREAIVERA, BT A /B P
Flash 215 F R B 5 fuo FIR R
® (0~30MHz: 0 MEA5AM
30~60MHz: 1 ANZE45E
60~90MHz: 2 ME54% i
90~120MHz: 3 /M543 & 3
120~150MHz: 4 4% 1
150~168MHz: 5 &4 i 1
MHNEEFF RIS feciki=fucik/4, froLke=FhcLk/2

5.7.2 BITEAINE

F#% 39 FLJFAE Flash (ART JF) $UT, 187 IThE

HREO BAHEO

S8 E2s freLk Ta=25°C, Vpp=3.3V Ta=105°C, Vpp=3.6V
Iopa(MA) | ITop(MAD Iopa(HA) Ipp(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®, {#i&EFi# 4+

&0 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

AT AT 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

168MHz 750.88 28.35 801.4 34.352

144MHz 692.84 22.02 744.7 26.958

HSECLK bypass®, HFi 4 120MHz 636.82 18.54 691.1 23.48
2 90MHz 779.8 14.45 831.9 19.302

60MHz 636.52 10.04 689.8 14.924

30MHz 636.4 5.75 690.2 10.563
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1

JRMED BAED
fHeLk Ta=25C, Vpp=3.3V Ta=105C, Vpp=3.6V
Iopa(MA) | lop(MAD Iopa(WA) Iop(MA)
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

baiE

(1) HZEE PR, AEE .

(2) APERIT 8y AMHZ, 24 fuck>25MHz 5, JF)/8 PLL; 75 )5< i PLL.
(3) ¥4 ADC. DAC. HSECLK. LSECLK. HSICLK. LSICLK il o7, 535 famisr ke .
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Ftk 40 FEFFAE Flash (ART %) #UUT, BATHRAIThHE

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

Ff% 41 BFAE RAM T, 147 B Dhit

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
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5.7.3 ER&EATHE
FHe 42 TFTE Flash (ART 26) kA7, BEHGEIR R ThiE

HBEO BAHE

28 Mt freLk Ta=25C, Vpp=3.3V Ta=105°C, Vpp=3.6V
Iopa(UA) 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
£ A3 NI THEE

) 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 )

W (D BLZEATEE S, ANEAESFIER.
5.7.5 FHEAThiE
e 44 R 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 | Ipop looa | lop lbba [[5}5) lbba lop
(HA) | (HA) | (BA) | (HA) | (HA) | (HA) (MA) (WA)
%4y SRAM FTH, (KEIRT 7%
2.15|8.38| 256 | 9.73| 283 | 10.19 | 3.76 59.39
1 RTC 77T
, T % SRAM K], (KIEHRZ 4
RS R o ’ 215|352 | 262 | 446 | 281 | 511 | 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) BZEAEIEEAE, AEAEFE IR,
5.7.6 Ah&ThEE
A5 THEE = {8 B 1%/ I B 107 FRL R — 2% 1132 AL PR Bt ) LA
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Lkg 45 HMEIHHE

2% s HAHOD Tao=25C, Vpp=3.3V .
168MHz 144MHz
DMA1 5.4 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 (f%5 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
AHB2 (#7 168MHz) DCI 0.79 0.61
RNG 0.16 0.12 HAIMHZ
AHB3 (#H 168MHz) EMMC 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
TMR12 0.19 0.15
APB1 (g5 42MHz)
TMR13 0.14 0.11
TMR14 0.14 0.1
WWDT 0.02 0.02
SPI2/12S2 0.12 0.1
SPI3/12S3 0.12 0.1
USART2 0.11 0.09
USART3 0.12 0.09
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2% s HAHO Tao=25C, Vpp=3.3V .
168MHz 144MHz
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 (fgf& 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 AT, AEA .
57.7 £miEzh#E
kg 46 Vear DIHE
HRED, Ta=25T BAMEY, Vear=3.6V | Hfr
s ¥ A
Vear=2.4V | Vpar=3.3V | Ta=85C | Ta=105T
#%H SRAM JTH, ICHR;
551 RTC 37 1.894 2.262 6 11
LSECLK. | %1 SRAM %, fRdfs uA
lpp_veatr | RTC &FJF 2H RTC FF 2 1.08 1412 8 S
R # 1 SRAM JT)5, RTC <M 0.926 1.116 5 10
#% H SRAM X1, RTC 24 0.02 0.128 2 4
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(1) BgEaETPER L, AEA .

58 KIThFEAE\ MR B]
T FEG B A R ] (4000 & A MMl S 0 22 T P R e B — 2548 2 I TE], A Voo=Vooao
KM AT AT HE MBI (8]
/s % % BAME | HREE | BAKE | B
twusteep | AR RS2 i 39.00 59 61.20 ns
W EZRAETFI21T1E20, Flash 7E45 1L 8 12.51 13.602 14.99
P ERS AT #E1E0, Flash 7E45 (b4 = 15.51 19.552 22.93
twusTtop MASEHASE 2 i
WE A TI21TH, Flash fERER AR | 125.63 | 133.156 | 135.16 us
P EZR TR RERE, Flash 7E7R B s A0 | 133.52 | 136.956 | 139.60
twustoey | AFFATLAR 173.03 | 214.056 | 227.96
W BHZEAVHMESE, AEEFEF K.
59 /O 3 C4%k
Foks 48 BELIMEE(Ta=-40°C-105C,Vpp=2~3.6V)
/e ¥ %4t B/ME BLRIE b= J N L=< (VA
STD #1 STDA I/O - - 0.3Vpp-0.04
' W NK PR 5T #1 5Tf I/O - - 0.3Vop Vv
Boot0 5| i - - 0.1Vpp+0.1
STD #1 STDA I/O 0.45Vpp+0.3 - -
ViH PN N 5T A1 5T /0 0.7Voo - - \Y;
Boot0 ﬁlﬂiﬂ 0.17Vpp+0.7 - -
it 5 e A 4 B 5R STD. STDAfil 5T, 5TfI/O 10% Voo - -
Vhys - mV
i Boot0 5| 0.1 - -
By~ STDA, L
licg PNl Vopiox<ViN<Vbpa a LA
5T 1 5TF /O, Vopiox<Vin<5V - - 3
% PA10 #1 PB12, ViN=Vss 30 40 50
Rpu 59 L hr 2R IH
PA10 F1 PB12 7 10 14
k Q
% PA10 #1 PB12, Vin=Vpp 30 40 50
Rep 59 NP2 IH
PA10 f1 PB12 7 10 14
Cio 1/0 %ﬁ EE/%?' - - 5 - pF
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R 49 ZLUURFIE(Ta=25C)

SPEED[1:0] #e ¥ A RAME | BRE | B
C.=50pF,Vpp>2.7V - 4
CLZSOpF,VDD> 1.8V - 2
fmaX(IO)out B%j(*fﬁﬁ MHz
CL=10pF,Vpp>2.7V i 8
00
CL:].OpF,VDD> 1.8V _ 4
i tH R 2R AR ST P
tf(IO)out/tr(IO)out Iﬂ*uiﬁtljﬁg%% RN C.=50 pF,VDD=1.8 V-3.6V - 100 ns
FH ]
CL=50pF,Vpp>2.7V - 25
C.=50pF,Vpp>1.8V _ 12.5
fmax(lo)out %ﬁb"ﬁ% MHz
CL=10pF,Vpp>2.7V - 50
CL=10pF,VDD> 1.8V - 20
01
CL=30pF,Vop>2.7V - 10
A B S Pk A2 s
it vy AP T B CL=30pF.Vop>1.8V ] 20
tf(lo)out/tr(lo)out |Eﬂﬁuiﬁtﬂf&§% PR ns
j’_I_EH-IETJ CL=10pF,VDD>2.7V - 6
C.=10pF,Vpp>1.8V - 10
C.=30pF,Vpp>2.7V - 50
C.=30pF,Vpp>1.8V B 25
fmax(IO)out %j(}/@jz MHz
C.=10pF,Vpp>2.7V - 100
C.=10pF,Vpp>1.8V - 50
10
C.=30pF,Vpp>2.7V - 6
Al e SIZ CAS
%ﬁu&w%ﬂ?ﬁ%iﬁ’]?ﬁﬁ CL=30pF Vo> 1.8V ] 10
tf(IO)out/tr(IO)out lﬂ*ﬂiﬁﬁﬂjﬂi&%% EEEF EgJ: ns
FHEF ] C.=10pF,Vpp>2.7V - 4
CL:].OpF,VDD> 1.8V - 6
CL=30pF,Vpp>2.7V - 100
C|_:30pF,VDD> 1.8V _ 50
fmax(IO)out H%j(iﬁ% MHz
CL=10pF,Vpp>2.7V - 180
CL=10pF,Vpp>1.8V - 100
11
CL:3OpF,VDD>2.7V - 4
Al e SR (s
iﬁuhﬂwﬁﬁ%fﬁ’]?hﬁ CL=30pF Vo> 1.8V ] 6
tiaoyout/traopour | TEI AR HAAEG 4 i P 1 1 ns
FHJ J] C.=10pF,Vpp>2.7V - 2.5
CL=10pF,Vpp>1.8V - 4
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SPEED[1:0] /e E =il %A BAME | BKE | BN
EINT 2 fill # A il 211 4
tEINTIPW . s - 10
HRAE 5 PR o J &

12 i N ST LR E

90% 10%

ShEBELE S5 50%
=50pF

10%

I
I
I
I
: tr(0your I traoour
e T

Y

IR (t+te) INFETF (2/3)T, FH G R (45755%)
L H50pfRY, KB RKBISAER

Frt 50 fanth KB H R R (Ta=25"C)

iae) ¥ 1 B/ME BAHE L::¥7A
Vou 1/O 51 % tHAR HE P L CMOS i1, |lio|=8mA, - 0.4

Von /O 51 it v P e S 2.7V<Vpp<36V Vpp-0.4

VoL 17O 5| % AR HE P L TTL 3T, [lo]=20mA, - 0.4 !
Von /O 51 I Hh e P P oL 2.7V <Vpp <36V 2.4

VoL /O %1 Bl Hh 1 v HhL I Ilo|=20mA, - 1.3

Von /O 51 Vi th g P FLFRS 2.7V<Vpp<36V Vop-1.3

VoL /O 5 kI H ARG Fia P v I llo|=6mA, - 0.4 Y
Von /O 51 i th i P HLIRS 2.7V<Vpp<36V Vop-0.4

e HZEE AR, ANEAFERINEL.
510 NRST 5| jid&idt

NRST 5| ANIRZI K CMOS 1.2, BiE# T —AN K ANE FRHFH Rey.
#t% 51 NRST 5] 451 (Ta=-40~105°C,Vpp=2~3.6V)

s ¥ M BAME | BBUE | BRKRME | B
ViLNRsT) NRST fig AMICHEF L TTL 31, - - 0.8
Vin(ursT) NRST 4 A\ i L P H 2.7VSVpp<3.6V 2
ViLnRsT) NRST fig AMICHLF L CMOS 811, - - 0.3Vop Y
ViH(RsT) NRST 4\ i L P R 1.8V<Vpp=3.6V 0.7Voo
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] ¥ ¥ g RAME | BEME | BKE | Bfr
Vhys(NRST) NRST Jifi 2 Ffih A 2% o R A8 3 - - 200 - mv
Reu 55 _EH SRR Vin=Vss 30 40 50 kQ
VENRST) NRST i A\ ik - - - 100
VNF(NRST) NRST % A A BE R ik Vop>2.7V 300 - - "
ThrsT ouT 77 AR 1 A Rk R N ) = B A R UE 20 - - us
511 BEEME
5.11.1 12C #h gt
RIEBIFRAERLT 12C BRI, feoki LIUK T 2MHz. NIAEIPUEBLA 12C W& AAZ, feowk
WK T 4MHz,
etk 52 12C £z LR (Ta=25C,Vpp=3.3V)
i 12C Pk 12C
5 ZH Bpr
BME | BKE | BME | BKRE
twscLl) SCL I I ] 4.7 - 1.3 -
tw(scLH) SCL s ey b 1] 4.0 - 0.6 - "
tsu(spa) SDA Az ] 250 - 100 -
th(spA) SDA Hdfs R[] 0 - 0 900
trsoay/tiscy) SDA 1 SCL _E T}t (] - 1000 | 20+0.1C, | 300 "
tisoaytiscy) SDA Fll SCL " &I [i] - 300 - 300
thsTa) FFURZE AT PR p N TR 4.0 - 0.6 -
tsu(sTA) ELinpiy cE S S 47 - 0.6 -
tsusTo) 158 12 A g ST (] 4.0 - 0.6 - "
twsTOISTA) 158 1B 5 AR T 06 2% AL R ) (B 2 7 IR 4.7 - 1.3 -
Co (5 ISEAE iRk - 400 - 400 pF
VE: HERAVPEARE, AR,
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Bl 13 2858 LU T AN
VDD VDD
=
4.7KQ =4.7KQ=
SDA
1202 %k McCU
SCGL
BEEWREY
*/;Fﬁn?kﬁ: | | tsu (STA) f:—:d J:F L‘X#F
) [ &
| I
- PN G, G W P e
t ‘G ""‘ tr(SDA) ’l—'< ou(s0A) | = tsu(sT0:5TA)
(STA) -,4_,| t I N FIEHT
h(STA) | | | | h (SDA) _ | |
tw(SGLH) | ] i
SCL ' | I \ A
R -
I I H I [
T (soLLfe— ! Trsoprra e e ’=_:‘ touso)
F: WEARET CMOS HF-: 0.3Vop A1 0.7Vop.
5.11.2 SPI /hstieit:
##% 53 SPI R (Ta=25"C,Vop=3.3V)
iae) ¥ %M w/ME BAE pr
FHEA, SPIL,
- 42
2.7V<Vpp<3.6V
fsck
MEL, SPIL, i 42
2.7V<Vpp<3.6V
SPI B &P — MHz
FH, SPI1/2/3, -
1.7V<Vpp<3.6V
1/te(scx)
M, SPI1/2/3, i 21
1.7V<Vpp<3.6V
tisck) ) \ ST
SPI B AR B ] gL 78: C=15pF - 6
tisck)
tsunnss) NSS #S7H) ] MR 4TpcLk -
th(nss) NSS R [E] A 2Tpcik + 10 -
tw(sckH) . X ERA, frok=36MHz,
SCK 5 AR T [2-2 T /2+1
tusoxty fen AR T P ) T B t=4 PCLK PCLK/2+ ns
tsuqm o EX 5 4 R
A/ PN VAL
tsuesy M 5 -
thaw) \ FR 4 -
Enda NORFERS (7]
thesy M 5 -
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5 SH A s/ ME BAE HpL
taso) e iy e i TR] MAE, fpek=20MHz 0 3TprcLk
tais(so) B H A L (] M 0 18
tvso) Hitin b A R ] WA (eI 2 J5) - 22.5
tymo) HiHin b A O ] A RRILIEZ JF) - 6.97
thso) M R IR 2 J5) 11.5 -
Hitiian B R RF I ]
thmo) A RRILIEZ JF) 1 -
DuCy(sck) SPI I B 5 25 b M 25 75 %
E: HEEATHEEH, AEEFE R IE.
14 SPI It F7 Il — M A 0 CPHA=0
NSSEIA \ /!
|
: I e (sck) ] I thss) : :
| tsumss g | I - | h
wol N N N
L=0 '+t | | T
CPHA=0 :t;zzi:; :, | : : : : :
crol=t T / N
SCKEIN | h . ____/ | I |
1;—(:0; :! tueso | thiso) | E;Ezgg tdls(SO):
wsog L/ T \ '
LY li R ><IL HthEe 1 D< R —
1y _——
tsu(sD—N—H— o
| N T
>< ARSI l>< STl >< AR X
I |
MOS 1A i |
- thesn |
Kl 15 SPI I 7 El— ML HIT CPHA=1
NSSHIA (
_—— |
| | : tc|: (SCK) : : :
Mtsumss) | |
AT L % m b N Frowsot
OPOL=0 " Ttyso) el | : | - | ' |
CPHA=1 _1tw(sck) : | | | _ | : | :
CPOL=1 | [ I | [
SCKIIA W . SN
: o : Sl
ok o) il L theso | tais 0!
I) 1 : | T N \ N ! |
iﬁﬁ-‘%’d}i‘i%{\ : M6 1L | T S ARAL |
SN ) |
P! |
:<—tsu<s|>—>! : thesn !
| __
><><><><>Q<>< PNt E>< NSO 1L >< NS EAL ><><><><
I —_——
MOS I I\
E: e S #E T CMOS HEF: 0.3Vpp A1 0.7Vop.
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K 16 SPI I 7 B — AR =

= F
NSSEI i o (sck)
} I
CPHA=0 —/m m
CPOL=0 O e A I S
CPHA=0

CPOL=1 ‘ i ] | T ﬂ\—/i
e N 2 N
[ SN A NN

CPOL=0 ! !
CPHA=1 | ! 1
GPOL=1 e N A At ; !
SCKAIA \—/m—/ \ /!
b j twseky = | o e
sy 3 777777777777 } te(sek)
MISOSIA | mAmSE || BABOL | WARIELL XX
! thy | ' i
oS it X mwmmn | wemern O} mmmew
oo t}h(Ml‘J)
A e S RE T CMOS #HF: 0.3Vpp 1 0.7Vop.
512 BHSME
5.12.1 ADC
TR ZE R -
® XAfE: ADC FFFPEHT HIEIL R A E IR
® CRIER=ADC B8l | CRIEFEIHEL + Fein i)
5.12.1.1 12 {7 ADC ¥t
% 54 12 /i ADC F54:
s 2H %M B/ME | BEME BRE LKA
Voba [NV - 1.8 - 3.6 \Y
Iopa ADC I3 - - 1.6 1.8 mA
VDDA:1.8"‘2.4V 0.6 15 18
fapc ADC #i% MHz
Vopa=2.4~3.6V 0.6 30 36
Capc PR TSR AR R4 H 2% - - 4 - pF
Vabc_ IN T R Y - 0 - Vrers @ V
Ranc KAEHIE - - - 6000 Q
ts KRR [a] fapc=30MHz 0.1 16 us

www.geehy.com Page 82



= ¥ %A B/ME | BEME & KAE E:<¥ 72
3 480 1/fapc
fADc:30MHZ
0.50 - 16.40 us
12 o
fADc:30MHZ
10 4 0.43 - 16.34 us
_ N )
Tconv KRR B 4 st (1]
fADc:30MHZ
o 0.37 - 16.27 us
8 PLorHR
fADc:BOMHz
0.30 - 16.20 us
6 4 HER -
R, ADC Vref B
Ivret - 300 500 uA
T IhFE
R
(1) 1E LQFP64 F 2 i 4t v K 31 [l 11 i K AELf2 VDDA
FHs 5512 fiz ADC K5 %
55 ZH %A SR N E] K DA
Er CEARZE +2 +5
Eo T 2 fPeLk=56MHz, +1.5 +2.5
fADC:14MHZ,
Ec WS iRE +1.5 +3 LSB
VDDA:2.4V-3.6V
Eo o etz Ta=-40"C~105C +1 +2
EL R arek i 2 +1.5 +3
i HEEATHEEE, ATEAFEFR TR,
5.12.1.2 BEERBFE
A% 56 i E AL AR
T 24 B/ME BLEIE BKE B=<K (VA
FERIE (Vpp=3.3V, Ta=-
Slope® 2.47 - mv/°C
40~85°C)
1F 25°C K [ H# . (Vpp = 2.0-
Va5 0.76 - v
3.6V)
TS_temp(Z) MEERURER, ADC KFRRS [a] 10 - - us
W (D) BERIHEIE, AEAP PR .
(2) S RAE ) B) m] DL pR S A 7l 3 22 IR P 22
5.12.1.3 N EZ5 B R ENRA
K& 57 WE SRR
/e Y %AF BME | #EE | BKRE E:<X (VA
VREFINT WEZ B & -40°C < Ta<+105C 1.19 1.20 1.20 \Y;
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= ¥ %44 B/ME | #BEME | &EKE E:<¥ 72
Lt NS B H RN, ADC )
Ts_vrefint N N 10 - - us
SRREI A]
VRERINT WE S LY SR T Vpp=3V - 3 5 mV
Teoeft R R - - 30 50 ppm/°C
E: BZEATEEEH, AEEF R IR,
5.12.2 DAC
TR ZE «
® DNL ordegttimze: WIS 2 (B 1w 2208 2 1LSB
® INL BordE&k iz RS i 1S E SRS 0 S G — RIS 4095 2 [a]iE 28 HARTS
i b A 2 B 2
*#% 58 DAC itk
/e ¥ % BAME | BEBE | BKRE | B
Vbpa TRAELEE R 1.8 - 3.6 V
RiLoap HER ETiE=4 e AT 5 - - kQ
ZZrhge e, DAC_OUT M Vss 2 Al
R it ET - - - 15 kQ
© L BLPE SR 1.5MQ
c S S ZEIMARATIT, £ DAC_OUT 5l JIALH - .
LoRP o KR P
DAC_OUT Lt AU 2N DAC M Kt Wik, XIRT 12 £k 02 ) ) v
min DAC_OUT #JE | AfRHS (OXOED) F Vrers= 3.6 V AbI '
DAC_OUT | M mIMargEihasm (OXF1C) Al Vrer+= 1.8 V 40 Vo 0.2 v
max DAC_OUT HiJE (0x1C7) Al (OXE38) ’ ’ PoATE
DAC_OUT AR
_ - 0.5 - mvV
min DAC_OUT ik DAC 1t Kl v
DAC_OUT B AN P2 O ' VREeF+- v
max ) DAC_OUT HiJEk 1LSB
DNL oy e Lk iR 2= Bl 12 {7 DAC - - +2 LSB
INL Rtz i & 12 {7 DAC - - +4 LSB
Offset AT Vrer+=3.6V, MCHE 12 17 DAC - - +12 LSB
Gain error WRiRE & 12 f7 DAC - - +0.5 %
E: HEATHEEH, AEEFEFIER.
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6  HHIEEE

6.1 LQFP176 HEEHE

K 17 LQFP176 #3: K

0]

17.5 REF.

PIN 1
176
ARARAARARARRARAARARAAARAAARAARARAARARAAAARAR

- S

fARARAARARARARAARARARARAAAAAARARARAAAAAARARG

A2

0.25 BASE
GAGE PLANE
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(1) EASZHZE 2]
(2) FTHIISIAEN Z AR AE PCB L.

L 59 LQFP176 5%

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

T RSP LK EIR

www.geehy.com

A

26.7

00000000oee00onoeoo0D

K 18 LQFP176 -176 5|1, 24 x24 mm ¥54% Layout ZiY

I0000000000000qANOIONT__| =

176

R R AR

18

133
0.5 132

.

o
w

44

J00000000o0ooae000000p0000onn00]Ron000000

89

SO O T

W 1.2

1T

A

21.8 >

26.7
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K 19 LQFP176 -176 5|/, 24 x24 mm 7~ & &

N FlLogo ——>

@A ——

BBsS —

PINT ——

Geehy

APM32
FA0/71ET6
| | XX
[ ] XXXX
arm
o

S RAES
S FHEA%

< Arm#E logo

6.2 LQFP144 38

K 20 LQFP144 #3:K
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Page 87



|
)

] |
Eulinlln
V]|
_ | i
RENE M=
|l
] N
S T I S L L _ |
B L1
1) BRI
() FrEmE ERAZ B PCB L.
FHs 60 LQFP144 H} 5 ¥4
SI/N 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: RF=R RS
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Geehy

K 21 LQFP144-144 5| i, 20 x 20 mm J54% Layout #i¥

oA o pomo oD mpog ¢
%_—H‘*O.SE} % —
O a O O oo ooy
1 RSFPL=R TR -
K 22 LQFP144 -144 5|, 20 x20mm 7~ &= K
paee—) Geehy
ma%3——| APM32
anzs— | F407ZET6
| | XX | < A=
] XXXX |« snrag

PINl—> | @

arm

www.geehy.com

< ArmiER logo
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6.3 LQFP100 #HEER

Kl 23 LQFP100 2%

5.25 REF.

(KO0 —
PIN 1 MHHHHHHHHHHMHHHHHHHHH

— -~ i Lot ()

@ @
B b GG R L LG T i —

H REF.

A2

0.25 BASE
CAGE PLANE

|

|

|

|

|

|
]

. ] .

|

|

|

|

|
ol
4'7
|.b_

(L EAZ IR 26 .
(2> FrAa s Rz A PCB E.
#t% 61 LQFP100 %4
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DIMENSION LIST (FOOTPRINT: 2.00)
S/N 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 ETR

e RTREKEIR .

www.geehy.com

24 LQFP100 - 100 5| fif#, 14 x 14mm 158 Layout &l

16.7

p—( 111111

-
»
w

NONO0oNnd

1I]I]I]I]I]I]I][I[I[I[ll’][l[l[ll]l]l]l]l]I]I]L]s[

12.3 >

<
<+

16.7

—76 50
— 0.5—»e —
— —
— R —
— o E— |
— A —
— —
—= 03 =
— —
— —
[ —
— —
—= =
— —
— —
— —
— —
— —
—= —
— —
— —
— —=
= =
=100 26
% “«1.2

A

Y
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Geehy

K 25 LQFP100 - 100 5] i1, 14 x 14mm ~E K

A TFLogo — Geehy

EeE —| APM32
anssts — | F407VET6
| | XX | mxs
[ 1] XXXX | #trmmu
Arm | «— am#iogo

pnt—— | @
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6.4 LQFP64 (=L

K 26 LQFP64 #4:[K]

D
D1
_3.70
REF.
PIN 1 64
T nannnnanannnnn
1 \
‘ I
EJﬁ \
EpRia= |
F—8——+——F o v
O | |
O |
5 |
|
) |
3.50
REF.
H REF.
/
[,
\
\ |
T
| o i
<C \ ! ‘ s
\ | 2=
| [am
\ \ i
| | |2
|

€

]
i

(L EAZ LI 26 .

(2> FrAa s Rz A PCB Eo
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K 62 LQFP64 3L %47

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 El 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: RTL= KRR
27 LQFP64 54z Layout ## 1Y

48 33
A
|
|
3 | ‘
C———1® | 0.5 7)) —— )
— . [ —
— | —
— | —
2 | —
I — . e —
— —
e R e
0.3 7 D [—
— | —
— [ —
12.7 — | —
[ — T g —
— | —
— | C—
— | 17
v 1 , 16
| - >
' 1.2
Y
7.8 '
12.7

E: ReFANEAK,
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NFlLogo ——>

PIN| ——

www.geehy.com

K 28 LQFP64 - 64 5], 10 x 10mm 7~ & K

Geehy

APM32

FA0/RET6

| | XX
[ ] XXXX

arm

S WAS
S FMABAH
< ArmiE logo
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6.5 BGA176 HEEE

K 29 BGA176+25 34 &

4%

) 1\ |aaa|C

//|ccelC

CAVITY

L
1 S S—— q
| I— 7 1]
\ SOLDER BALL ﬁ‘
<
Em SEATING PLANE
N
‘ DETAIL : "A7
TOP VIEW
‘.Ai‘)\
B
- /o[ [Beee@CTALE]
e ; e [Pleel]
000000000000
0000000 HOOO0O0O0O0O0
ooooooo@ooooooo
0000000 DGOOOO0O0O0O
oo0oo0o ! oo0o0o0
0000 ooéoo 000O0
0000 oo oooo
0000 ocgoo oooo”
0000 00000 0000
0000 I o0o0o0o0
0000000 DPOOO0O0OO0O0
0000000V O0000O0O0O
0000000000000 O0O0
LO000000GO000O0O0O0G+—
A y -
BOTTOM VIEW
(1) BRI 2]
(2) FrA M5 E R Z R EAE PCB L.
Fk% 63 BGA176+25 = B i
DIMENSION in mm
SIN SYM
MIN NOM MAX
1 A 0.75 0.82 0.89
2 Al 0.11 0.16 0.21
3 A2 0.61 0.66 0.71
4 c 0.17 0.21 0.25
5 D 9.90 10.00 10.10

www.geehy.com
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CCCCCCCCCCCCCC

DIMENSION in mm

S/IN SYM

MIN NOM MAX
6 E 9.90 10.00 10.10
7 D1 9.10
8 E1l 9.10
9 e 0.65
10 b 0.22 0.27 0.32
11 aaa 0.15
12 cce 0.10
13 ddd 0.08
14 eee 0.15
15 fff 0.08

H: RPEKER.

[l 30 BGA176+25-201-2k, 10 x10 mm, 0.65mm 5l f#IlEIHE, #24% Layout il
0000000000000 00
000000000000000 .
000000000000000 -P3
0000000000000 00 sm
0000 000
0000 00000 0000
0000 00000 0000
0000 00000 0000
0000 O000O0 0000
0000 00000 0000
0000 0000
0000000000000 00
0000000000000 00
0000000000000 00
0000000000000 OO

i 64 BGA176 JR4 IS 5
SYM DIMENSIONS
Pitch (5| JHIIAIFED 0.65mm
Dpad 0.300mm
Dsm 0.130 (REF) mm
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NFLogo ——>

PINl ——
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K 31 LQFP64 - 64 5], 10 x 10mm 7~ & K

Geehy

APM32

F4071GH6

| | XX
[ ] XXXX

arm
o

S WAS
S FMABEH
< ArmiE logo
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7 ARER

71 ARRER

32 HIR B ]

n 00 0C O 0 C QOO0 QO 0 O
1 ( ) ( ) L J L J N
b o—ttH—o—1t—o—1to
1 (—— (- ( ) ( )
[
- i. — _1|- e

AO 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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PR IR S, SR dh o .
K 65 AP IRERSEHOIRE

Reel

) Package ) ) A0 BO KO W Pinl
Device Pins | SPQ | Diameter
Type (mm) (mm) (mm) (mm) | Quadrant
(mm)
APM32F407RET6 LQFP 64 | 1000 330 12.35 12.35 2.2 24 Q1
APM32F407RET7 LQFP 64 | 1000 330 12.35 12.35 2.2 24 Q1
APM32F407RGT6 LQFP 64 | 1000 330 12.35 12.35 2.2 24 Q1
APM32F407RGT7 LQFP 64 | 1000 330 12.35 12.35 2.2 24 Q1
APM32F405RGT6 LQFP 64 | 1000 330 12.35 12.35 2.2 24 Q1
APM32F405RGT7 LQFP 64 | 1000 330 12.35 12.35 2.2 24 Q1
72 AR
Kl 33 fEitrER
@S}A

L O
...
R

L, ) s _ 7
Pinl Orientation Tray Chomfer—

[ TEDYT  moemchm

—

Tray Dimensions

Troy Length

ENEEEenn
00000
JMMJ
amZ/|m
D\\\WWW ]
||

[]

L]

[
O
o
Elw
|

Wid th——

.

& OFPigle |

NS i [

Troy

LU

JI0NOO

D m
0O HD

OO HD \D \I@H@

)| )
O
m

OOoogoOd

-
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~nit Dimernsion—-

L

—+ X-Pitch-

1]

i

T%

A

H/"—[
L

P IR LS 2, AMILL ™ i a
K% 66 LRI SHOIRE

) ) ) ) ) ) Tray Tray
Device Package Pins | sPQ X-Dimension | Y-Dimension | X-Pitch | Y-Pitch Length Width

Type (mm) (mm) (mm) (mm)
(mm) (mm)
APM32F407IGH6 BGA 176 | 240 27 27 30.4 31.5 322.6 135.9
APM32F407IET6 LQFP 176 | 400 27 27 30.4 31.5 322.6 135.9
APM32F407IET7 LQFP 176 | 400 27 27 30.4 31.5 322.6 135.9
APM32F4071GT6 LQFP 176 | 400 27 27 30.4 31.5 322.6 135.9
APM32F4071GT7 LQFP 176 | 400 27 27 30.4 31.5 322.6 135.9
APM32F407ZET6 LQFP 144 | 600 22.06 22.06 254 25.2 322.6 135.9
APM32F407ZET7 LQFP 144 | 600 22.06 22.06 254 25.2 322.6 135.9
APM32F407ZGT6 LQFP 144 | 600 22.06 22.06 254 25.2 322.6 135.9
APM32F407ZGT7 LQFP 144 | 600 22.06 22.06 254 25.2 322.6 135.9
APM32F407VET6 LQFP 100 | 900 16.6 16.6 20.3 21 322.6 135.9
APM32F407VET7 LQFP 100 | 900 16.6 16.6 20.3 21 322.6 135.9
APM32F407VGT6 LQFP 100 | 900 16.6 16.6 20.3 21 322.6 135.9
APM32F407VGT7 LQFP 100 | 900 16.6 16.6 20.3 21 322.6 135.9
APM32F407RET6 LQFP 64 | 1600 12.3 12.3 15.2 15.7 322.6 135.9
APM32F407RET7 LQFP 64 | 1600 12.3 12.3 15.2 15.7 322.6 135.9
APM32F407RGT6 LQFP 64 | 1600 12.3 12.3 15.2 15.7 322.6 135.9
APM32F407RGT7 LQFP 64 | 1600 12.3 12.3 15.2 15.7 322.6 135.9
APM32F405ZGT6 LQFP 144 | 600 22.06 22.06 254 25.2 322.6 135.9
APM32F405ZGT7 LQFP 144 | 600 22.06 22.06 254 25.2 322.6 135.9
APM32F405VGT6 LQFP 100 | 900 16.6 16.6 20.3 21 322.6 135.9
APM32F405VGT7 LQFP 144 | 600 22.06 22.06 254 25.2 322.6 135.9
APM32F405RGT6 LQFP 64 | 1600 12.3 12.3 15.2 15.7 322.6 135.9
APM32F405RGT7 LQFP 64 | 1600 12.3 12.3 15.2 15.7 322.6 135.9
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8 iTRIZE

K 34 APM32F405xG 407XExG £7%1)1] 5215 5 &
APM32 F 407 z G T 6 XXX

FERERT| IR

APM32=HFArmfl 32 o5 11 88 XXX=BRIZMF/H RS
R=BHABER
Z=E-EEANEE

FEma
F=RAhE BEEHE
6=T £ BESERE, -40°C™85°C
7= B ESERE, -40°CT105°C
EmTERY i
405/407== 1% gEEY T=LQFP
H=BGA
S| E
R=64 pins NEFESSE
V=100pins E =512 KB
Z=144pins G =1 MB
1=176pins
£ 67 ITHRIEEAIR
TR YRS FLASH (KB) | SRAM (KB) Bk SPQ BEEE
APM32F407IGH6 1024 192+4 BGAL176 240 Mg -40°C~85C
APM32F407IGT6 1024 192+4 LQFP176 400 Mg -40°C~85C
APM32F407IET6 512 192+4 LQFP176 400 Mgk -40°C~85C
APM32F407ZGT6 1024 192+4 LQFP144 600 Mgk -40°C~85C
APM32F407ZET6 512 192+4 LQFP144 600 Mgk -40°C~85C
APM32F407VGT6 1024 192+4 LQFP100 900 Mgk -40°C~85C
APM32F407VET6 512 192+4 LQFP100 900 Mgk -40°C~85C
APM32F407RGT6 1024 192+4 LQFP64 1600 Tk -40°C~85C
APM32F407RET6 512 192+4 LQFP64 1600 Tk -40°C~85C
APM32F407RGT6-R 1024 192+4 LQFP64 1000 Tk -40°C~85C
APM32F407RET6-R 512 192+4 LQFP64 1000 Tk -40°C~85C
APM32F405ZGT6 1024 192+4 LQFP144 600 Tk -40°C~85C
APM32F405VGT6 1024 192+4 LQFP100 900 TkZ% -40C~85C
APM32F405RGT6 1024 192+4 LQFP64 1600 TkZ% -40C~85C
APM32F405RGT6-R 1024 192+4 LQFP64 1000 TkZ% -40C~85C
APM32F407IGT7 1024 192+4 LQFP176 400 TkZ -40°C~105C
APM32F407IET7 512 192+4 LQFP176 400 TkZ -40°C~105C
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W RS FLASH (KB) | SRAM (KB) E=pS SPQ EETEE
APM32F407ZGT7 1024 192+4 LQFP144 600 TkZk -40°C~105C
APM32F407ZET7 512 192+4 LQFP144 600 kg -40°C~105C
APM32F407VGT7 1024 192+4 LQFP100 900 TAlkZ% -40°C~105°C
APM32F407VET7 512 192+4 LQFP100 900 TAlkZ% -40°C~105°C
APM32F407RGT7 1024 192+4 LQFP64 1600 TAlkZ% -40°C~105°C
APM32F407RET7 512 192+4 LQFP64 1600 TAlkZ% -40°C~105°C

APM32F407RGT7-R 1024 192+4 LQFP64 1000 TAlkZ% -40°C~105°C
APM32F407RET7-R 512 192+4 LQFP64 1000 TAlkZ% -40°C~105°C
APM32F405ZGT7 1024 192+4 LQFP144 600 TAlkZ% -40°C~105°C
APM32F405VGT7 1024 192+4 LQFP100 900 TAlkZ% -40°C~105°C
APM32F405RGT7 1024 192+4 LQFP64 1600 TAlkZ% -40°C~105°C
APM32F405RGT7-R 1024 192+4 LQFP64 1000 TAlkZ% -40°C~105°C
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AT BRI SRR AR (LUNTIRR “HBfe™) BT I KA, Bral &5 2 ibs .
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