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7= i

M

W4 FPU [ 32 £7 Arm® Cortex®-M4
N

&5 168MHz TA/EHi%

s RO
Flash: & E AN 1MB
SRAM: %% (192KB) +%1/y (4KB)

SMC: % #F CF k. SRAM. PSRAM.
NOR #1 NAND 77fig 2%

B B

HSECLK: S #F 4~26MHz #Mi S A/
Ve R v

LSECLK: % #F 32.768KHz i/l #%
Eirs ke

HSICLK: &) &1 16MHz RC #:%
s

LSICLK: S7fF 28KHz RC #:%% 2%
PLL1: E8HA, B EE
PLL2: &% 12S $RALHEME 5 K81
FHIR, B = AN R
HYRS BIREE

Vpp JuH: 1.8~3.6V

Vooa JEH: 1.8~3.6V

Z A HYR Vear Vi : 1.65V~3.6V
X F R/ EBEIREE M
(POR/PDR/BOR)

SRR gmAR L R AT A (PVD)

IR
SCHRPRERR. AL, FRpL=FRat
DMA

P~ DMA, 4~ DMA A 8 /M,
3L 16

W& N
JTAG
SWD

/10
®ZH 114 4~ 1/0
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wEZH M2 AN 5V A 1/0
BN

4 /~ USART, 2 /~ UART, ¥
ISO7816. LIN il IrDA Z5 3¢

3/~ 12C, 3 SMBus/PMBus

3/~ SPI (2 AN EH 12S)

24~ CAN

3/~ USB_OTG #5#il 2%

14 SDIO #:[

BRSME
3112 fi2ff) ADC
2 /™12 /iif¥) DAC

FE 2R

2 NATLLERAL 7 @iE PWM Hri i 16
R 2 I 2% TMRA/8, SCHFAEIX 4= ik
MR ES N E IR

2 A~ 32 (il F e 8% TMR2/5, HA4
SENTESE 4 ANLETE A] DA SR
gk, Wt . PWM 5Bkt B
hie

8 N 16 ALiE A E i %% TMR/3/4/9/10/
11/12/13/14, BAEN A 2 DML
TEE AT DUk N SR B ER
PWM 5 ik i+-$0 &5 2 e

2/~ 16 fir B A I 2 TMR6/7

2 NETVERSS: — NSLE T
IWDT Fl—ANE & T 149 WWDT

14 24 K1 AL R G g s 4 Sys Tick
Timer

RTC
SREH I TRE

AT B R 2 5 nga i
CRC HH BT

I Sk
BN

SM3

SM4

96 firME—#t% ID
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1 Ja T 5 < TSSO UPURRRPTPPSPTPRIN 1
2 B R e 6
3 B BB R e 7
TRt I 1 SRS STPTP 7
3.2 BIBIIHAEIIIR covoovoeeeeeeee s 8
33 GPIO EHIHBEILE oot 23
A THEEIEIR .o 33
B BBEIR oot e 34
B FRGIHEB oottt 34
A2 HIBIEBET oo 35
B3 JEETTLE oo e 36
B2 PIH oottt 36
A3 T B oo Rttt bttt s st 36
431 HREME RN WHEFIZFINVIC) oottt 36
e = e = N 1 YOO 36
A4 J7 ETFBERR oottt 36
441 FRBTFRETERIER (SMO) oottt 36
442 WEHTETRBEIITIEEIT (LCD) oo 37
PSSR 37
A5 FFBIFH oottt bbbt s et 37
B.5.2 BFEIVE coovooeeeceeeee e 39
B.5.3  BZEITBH oottt bbbttt bbb b bt 39
BBA  FIRIFEN oooooceeeeeeee e 39
B.55  BIAIFR oottt sttt bbb b st 39
4.6 TG F . oottt 39
B.6.1 FEUETTZE oo e 39
B.8.2 THIEER oovooeeeeeeee et 39
48,3 L B oottt b ettt a et r ettt e ettt e it re et ere e 40
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(107 2 5= v OO R UUORTTRRO 40
A8 DIMA ..ottt ettt ettt ettt ettt ettt en ettt en st ann e 40
B9 GPIO oottt sttt 40
A0 JBE MR oottt ettt a ettt 41
4101 USART/UART ....ovoiietie ettt 41
BA0.212C oottt 41
BA0.3 SPUI2S.....ooooeeeeeeee ettt 41
B10.4 CAN ..ottt 41
4.10.5 USB_OTG.....ouoveeieieieie ettt sttt 42
g TN ST = £ =T o T 42
B.10.7 SDIO ..ottt ettt 42
AAT TN oottt n et en et 42
BA1.1 ADC oottt 42
AAT.2 DAC oot 43
B2 TEIF R oottt ettt ettt ettt n et en et 43
A3 RTC oottt ettt ettt ettt ettt ettt ettt n st 44
BABA FEABIE oot 44
B4 RNG ..ottt sttt e sttt n e r s en s nans 45
BAE DClcieiieeeeeeeeeeeee et ettt ettt ettt ettt ettt ettt n et en e ennaneas 45
BB CRC ..ottt ettt ettt ettt ettt ettt en et 45
AT BT oottt ettt ettt ettt 45
A T = N OO OO 45
BAT.2 SM3 oottt 45
BAT.3SMA oot et 45
B EAREME s 46
5. VIR GG oottt 46
B4 BRI IMEL ovveeieeeeeeeee ettt bbbttt ettt 46
54,2 BITHME Lot b et R ettt ettt 46
513 HLTHHZE oottt ettt ettt ettt ettt ettt et ae et et et neatens 46
B4 HLUETTZR oottt ettt e r e 47
BAS  BUEREEZR oottt 48
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5.2 G TAEZME IR .cooo oottt 48
5.3 AR IR R I A vttt 49
T T T 0 e - PSPPSR 49
5.3.2 B RABIE ELIERETE oottt 49
o TR B O N i I OSSPSR 49
5.3.4 FHHITEL (ESD) weooeiveeeeeeeceeieeeeeceeessees e s e 50
TR R (A QLU D PSR SS 50
o S S TSRS 50
541 FIASh FEME oottt 50
BB BT oottt 51
5.5.1 AT EITEEFIE ©.ooovoieeeeeee ettt 51
5.5.2  PUTBHEFEIEEEIE ©.oooioie ittt 52
553 PLLEFME oot 52
5.6 FEUR G U B .ooooioeoeeeeceeceeee et 53
5.6.1 PSSR IEESBIBEUERTETIRR oo 53
S A 1 TSRS 54
5.7 IIFETIIRIRIE oottt ettt 54
5.7.2 JBATIEIRIIEE .ot 55
5.7.3 MEHRIEIRIIEE ..ottt 58
B.7.4  AFHUIEIRIIEE oot 59
B.7.5  FFHUBEIRIIEE oottt 59
B.7.6  AMBEIIFE oottt 59
I A A 7 =R 62
5.8  ARIIAEBEIRBEIRIT I] 1..ooveosoceceeeeeseececeeee ettt 62
5.9 MO I IIRFME .ottt 62
540 NRST GIHIFIE ..oooveeeeee ettt 65
BT BB M ettt ettt 65
BT 120 FRBEEFVE oot 65
5112 SPI AR BRENE .ottt 66
B2 BEA AN oot 68
BA2.1 ADC ..ot 68
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B.A2.2 DAC .ottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 70
I - = = SRR 72
8.1 LQF P44 o B oottt ettt ettt ettt e et 72
8.2 LQF P00 B B oottt ettt ettt ettt ettt e et e et e eaaan 75
T BB B B oo 77
A B 2 o & SO TR PR RR U PSPPSR 77
8 B B e 79
- 0 =2 By 1 o = = SRR 80
[ I - N 7 - <R RRRRSRRR 81
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2 FEmfE B

APMB32A407xGT7 7 ki L e MAMAAC B 1 2 [ F 3K .

FH 1 APM32A407xGT7 &5 B Ihhg fl4h %

P APM32A407
s VGT7 ZGT7
B LQFP100 LQFP144
PIAZ S e K TAE R Arm® 32-bit Cortex®-MAF@168MHz
TAEHE 1.8~3.6V
Flash(KB) 1024
RG+% 1 SRAM(KB) 192+4
SMC 1
GPIOs 82 114
USART/UART 4/2
SPI/12S 312
12C 3
L OTG_FS 1
HfEHE
OTG_HS 2
CAN 2
Ethernet 1
SDIO 1
16 12k 2
32 fiEH 2
‘ 16 fizid 8
SER B —
16 fir A 2
RGN LN 2% 1
EI 2
SIS 1
DCI 1
RNG 1
i L 3
12 fir ADC
JHIE 16 24
i L 2
12 fif DAC -
JHIE 2
S IRESIREE . -40°C £ 105°C
I’ﬁzﬁdﬁ 5
LEIRFE. -40°C %2 125°C
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SEMICONDUCTOR

Geehy

Kl 1 APM32A407xGT7 %% LQFP144 5| Al 73 A &l

5 s B
5| B4y A

Yivd O
Sivd O
010d C
110d O
210d O
00d [
1ad O
zad O
€ad
¥0d [
Sad
SSA O
aan
9ad O
£40d
69d [
019d O
115d O
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€19d O
¥19d O
SSA C
QaaA
§19d O
€ad
¥ad [
S8d [
94d [C
/8d
01008 ]
8ad [
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13d O
N0 ¥ad [
aan O
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€l
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9Ll
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(4%
4%
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€Cl
el
Scl
9cl
LTl
8cl
6CL
0gl
Ll
(445
€€l
el
Gel
9¢€l
LEL
8¢l
6€L
ovl
343
rl
evl
i

813 PD12

1083 vDD
107[3 VSS
1063 VCAP_2
10530 PA13
1043 PA12
1031 PA11
1023 PA10
1013 PA9
1000 PA8
99[3 PCY
981 PC8
97[3 PC7
96 PC6
95 VDD
94[7 vsS
93 PG8
923 Pa7
91 Pa6
901 PG5
89 PG4
881 PG3
871 PG2
86[1 PD15
85[0 PD14
84 VDD
83[3 vsS
82[1 PD13
80 PD11
79[A PD10
78[3 PD9
773 Pp8
761 PB15
75[3 PB14
74 PB13
731 PB12

LQFP144

PE2 OJ1
PE3 02
PE4 ] 3
PE5 O] 4
PE6 O 5
VBAT [ 6
PC13 7
PC14 08
PC15 9
PFO O] 10
PF1 O 11
PF2 12
PF3 13
PF4 ] 14
PF5 15
vss O 16
VoD 17
PF6 ] 18
PF7 019
PF8 [ 20
PF9 [ 21
PF10 O 22
PHO ] 23
PH1 [] 24
NRST O 25
Pco 26
Pc1 27
Pc2 28
pPc3 O 29
vbD [ 30
VSSA [ 31
VREF+ 32
VDDA ]33
PAO ]34
PA1 O35
PA2 036

L
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w
34
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¢lid
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SSA
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83d
L3d
19d
09d
Gldd
Yidd
€lid
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L1dd
¢ad
18d
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9vd
Gvd
¥vd
QaA
SSA
€vd

3.1

Page7

www.geehy.com



Kl 2 APM32A407xGT7 %% LQFP100 5| Al 7 A &l

o
CN-co BNV TO~NODYTON o o202
S Y P R R PR R PR R R R RRRRRRREEE
OO00000000000O0000O00O0O0O0OonoOoOoQon
SRR RI R YT R I VBRI IIRRR
21 750 VDD
PE3 O 2 743 VsS
PE4 O3 730 VCAP_2
PE5 Ol 4 723 PA13
PE6 O 5 7183 PA12
VBAT O 6 703 PA11
PC13 O 7 693 PA10
PC14 8 681 PA9
PC15 O 9 670 PA8
vss O] 10 663 PC9
vDD 11 651 Pcs
PHO 012 643 Pc7
PH1 13 LQFP100 633 PC6
NRST O 14 623 PD15
Pco O 15 613 PD14
Pc1 16 603 PD13
Pc2 17 59 PD12
Pc3 O 18 581 PD11
vbD 19 573 PD10
VSSA 20 56 PD9
VREF+ [ 21 55 PD8
VDDA [ 22 541 PB15
PAO ] 23 53 PB14
PA1 24 52 PB13
PA2 O] 25 51 PB12
SRTLIBSBIBIEBFTLTILIRILTRSES
H NN NSRS EpEREDEpEDEEE]
N NAOTUOUIONTNDNO - A MNOOTO—ANMTWO «—— A0
P =R -l ol -l ol TR TENTEN TR TR TR =
[« = WY = Y = WY = Y = N = W o T g
>
y,
3.2 SHTheefR
FA% 2 far o1 R AR BB 4E S
B "5 58
A FRAESI IR R 7 FdE S N A e, B WS AR AE AL G 5] D RE 5 52brs] 4
A N
FRARIA]
P FELYR 5| D
5| sy I e NGl
110 1/0 5] JH
5T 5V #2110
STDA 3.3V brifi. EHEERHE] ADC 1 1/0
I/O 4 #4)
STD 3.3V #rAE 110
B *+:F Boot0 3|
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2R %5 '
RST B R HLBE XA A ]
HE AR A A ME, SUEMMIMMEN)S, B /0 # E NEFES A
. BINEH Iife IS MR AT AT A B R A e D) Re
T T e o i AFIO [ LB 25 B33 M S
s 3 APM32A407xGT7 45| il F S HEF ik
& ﬁgizg ) ij g5t p=R:cpri) Pt InTh RE LQFP100 | LQFP144
TRACECK,
PE2 110 5T SMC_AZ3, - 1 1
ETH_MII_TXD3,
EVENTOUT
TRACEDO,
PE3 /0 5T SMC_A19, - 2 2
EVENTOUT
TRACEDI1,
PE4 /0 5T SMC_A20, - 3 3
DCI_D4,
EVENTOUT
TRACED2,
SMC_A21,
PE5 110 5T TMR9_CH1, - 4 4
DCI_Ds,
EVENTOUT
TRACED3,
SMC_A22,
PE6 /0 5T TMR9_CH?2, - 5 5
DCI_D7,
EVENTOUT
Veat P - - - 6 6
RTC_OUT,
PC13 /0 5T EVENTOUT RTC_TAMP1, 7 7
RTC_TS
PC14- OSC32_IN
(peLa) /0 5T EVENTOUT 0SC32_IN 8 8
PC15- OSC32_OUT
(pe1s) /0 5T EVENTOUT 0SC32_0uT 9 9
SMC_AO,
PFO /0 5T 12C2_SDA, - - 10
EVENTOUT
www.geehy.com Page9
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(EALJEHIThRE) i
SMC_A1,
PF1 I/0 5T 12C2_SCL, - - 11
EVENTOUT
SMC_A2,
PF2 I/0 5T 12C2_SMBAI, - - 12
EVENTOUT
SMC_AS3,
PF3 1/0 5T ADC3_IN9 - 13
EVENTOUT
SMC_A4,
PF4 I/0 5T ADC3_IN14 - 14
EVENTOUT
SMC_A5,
PF5 I/0 5T ADC3_IN15 - 15
EVENTOUT
Vss P - - - 10 16
Vbp P - - - 11 17
TMR10_CH1,
PF6 I/0 5T SMC_NIORD, ADC3_IN4 - 18
EVENTOUT
TMR11_CH1,
PF7 1/0 5T SMC_NREG, ADC3_IN5 - 19
EVENTOUT
TMR13_CH1,
PF8 1/0 5T SMC_NIOWR, ADC3_IN6 - 20
EVENTOUT
TMR14 CH1,
PF9 I/0 5T SMC_CD, ADC3_IN7 - 21
EVENTOUT
SMC_INTR,
PF10 /0 5T ADC3_IN8 - 22
EVENTOUT
PHO-OSC _IN
/0 5T EVENTOUT OSC_IN 12 23
(PHO)
PH1-OSC_OUT
/0 5T EVENTOUT OSC_OouT 13 24
(PH1)
NRST I/0 RST - - 14 25
OTG_HS ULPI_STP,
PCO 110 5T ADC123 IN10 15 26
EVENTOUT
ETH_MDC,
PC1 I/0 5T ADC123 IN11 16 27
EVENTOUT
SPI2_MISO,
PC2 I/0 5T ADC123 IN12 17 28
OTG_HS_ULPI_DIR,
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FEAnzZheE
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LQFP144

ETH_MII_TXD2,
12S2ext_SD,
EVENTOUT

PC3

1’0

5T

SPI2_MOSI,
12S2_SD,
OTG_HS_ULPI_NXT,
ETH_MII_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,
TMRS_CHL1,
TMR8_ETR,
EVENTOUT

WKUP,
ADC123_INO

23

34

PAl

110

5T

USART2_RTS,
UART4_RX,
ETH_RMII_REF_CLK,
ETH_MII_RX_CLK,
TMR5_CH2,
TMR2_CH2,
EVENTOUT

ADC123_IN1

24

35

PA2

110

5T

USART2_TX,
TMRS_CHS,
TMR9_CHL1,
TMR2_CHS,
ETH_MDIO,
EVENTOUT

ADC123_IN2

25

36

PA3

110

5T

USART2_RX,
TMR5_CH4,
TMR9_CH2,
TMR2_CH4-

OTG_HS_ULPI_DO,
ETH_MII_COL,
EVENTOUT

ADC123_IN3

26

37
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LQFP144

Vss

27

38

Vbp

28

39

PA4

110

STDA

SPI1_NSS,
SPI3_NSS,
USART2_CK,
DCI_HSYNC,
OTG_HS_SOF,
12S3_ WS,
EVENTOUT

DAC_OUT1,
ADC12_IN4

29

40

PAS5

110

STDA

SPI1_SCK,
OTG_HS_ULPI_CK,
TMR2_CH1_ETR,
TMR8_CHIN,
EVENTOUT

DAC_OuUTZ,
ADC12_IN5

30

41

PAG

110

5T

SPI1_MISO,
TMRS_BKIN,
TMR13_CH1,
DCI_PIXCLK,
TMR3_CH1,
TMR1_BKIN,
EVENTOUT

ADC12_IN6

31

42

PA7

I/10

5T

SPI1_MOSI,
TMR8_CHIN,
TMR14_CH1,

TMR3_CH2,

ETH_MII_RX_DV,
TMR1_CHIN,
ETH_RMII_CRS_DV,
EVENTOUT

ADC12_IN7

32

43

PC4

110

5T

ETH_RMII_RX_DO,
ETH_MII_RX_DO,
EVENTOUT

ADC12_IN14

33

44

PC5

110

5T

ETH_RMIIl_RX_D1,
ETH_MII_RX_D1,
EVENTOUT

ADC12_IN15

34

45

PBO

110

5T

TMR3_CH3
TMR8_CH2N,
OTG_HS_ULPI_D1,
ETH_MII_RXD2,
TMR1_CH2N,

ADC12_IN8

35

46
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fUEtEE) |
EVENTOUT
TMR3_CH4
TMR8_CH3N,
OTG_HS ULPI_D2,
PB1 /10 5T ADC12_IN9 36 47
ETH_MII_RXD3,
TMR1_CH3N,
EVENTOUT
PB2-BOOT
/10 5T EVENTOUT - 37 48
(PB2)
DCI_D12,
PF11 /10 5T - - 49
EVENTOUT
SMC_AG6,
PF12 /10 5T - - 50
EVENTOUT
Vss P - - - - 51
Vbp P - - - - 52
SMC_A7,
PF13 /0 5T - - 53
EVENTOUT
SMC_AS8,
PF14 110 5T - - 54
EVENTOUT
SMC_A9,
PF15 110 5T - - 55
EVENTOUT
SMC_A10,
PGO 110 5T - - 56
EVENTOUT
SMC_A11,
PG1 110 5T - - 57
EVENTOUT
SMC_D4,
PE7 110 5T TMR1_ETR, - 38 58
EVENTOUT
SMC_D5,
PE8 110 5T TMR1_CHIN, - 39 59
EVENTOUT
SMC_D6,
PE9 110 5T TMR1_CH1, - 40 60
EVENTOUT
Vss P - - - - 61
Vbb P - - - - 62
SMC_D7,
PE10 110 5T TMR1_CH2N, - 41 63
EVENTOUT
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PE11

1’0

5T

SMC_D8,
TMR1_CH2,
EVENTOUT

42

64

PE12

1’0

5T

SMC_D9,
TMR1_CH3N,
EVENTOUT

43

65

PE13

110

5T

SMC_D10,
TMR1_CHS3,
EVENTOUT

44

66

PE14

110

5T

SMC_D11,
TMR1_CH4,
EVENTOUT

45

67

PE15

110

5T

SMC_D12,
TMR1_BKIN,
EVENTOUT

46

68

PB10

110

5T

SPI2_SCK,
1252_CK,
12C2_SCL,
USART3_TX
OTG_HS_ULPI_D3,
ETH_MI_RX_ER,
TMR2_CHS,
EVENTOUT

47

69

PB11

110

5T

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

48

70

Veap 1

49

71

Vbbb

50

72

PB12

110

5T

SPI2_NSS,
12S2_WS,
12C2_SMBAI,
USART3_CK,
TMR1_BKIN,
CAN2_RX,
OTG_HS_ULPI_DS5,
ETH_RMII_TXDO,

51

73
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ETH_MII_TXDO,
OTG_HS_ID,
EVENTOUT

PB13

110

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

110

5T

SPI2_MOSI,
12S2_SD,
TMR1_CH3N,
TMR8_CH3N,
TMR12_CH?2,
OTG_HS_DP,
EVENTOUT

RTC_REFIN

54

76

PD8

110

5T

SMC_D13,
USART3_TX,
EVENTOUT

55

77

PD9

110

5T

SMC_D14,
USART3_RX,
EVENTOUT

56

78

PD10

110

5T

SMC_D15
USART3_CK,
EVENTOUT

57

79

PD11

110

5T

SMC_CLE,
SMC_A16,
USART3_CTS,
EVENTOUT

58

80
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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

Vop P - - - - 84
SMC_DOo,

PD14 /o | 5T TMR4_CH3, - 61 85
EVENTOUT
SMC_D1,

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

PG2 110 5T SMC_AL, - - 87
EVENTOUT

PG3 /o | 5T SMEALS, - - 88
EVENTOUT

PG4 110 5T SMC_AL4, - - 89
EVENTOUT

PG5 110 5T SMC_ALS, - - 90
EVENTOUT

PG6 /o | 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

Vbb P - - - - 95
12S2_MCK,
TMR8_CH1,

PC6 /o0 | 5T SDIO_DS, - 63 96
USART6_TX,
DCI_DO,
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TMR3_CHL1,
EVENTOUT

PC7

1’0

5T

12S3_MCK,
TMRS_CH2,
SDIO_D7,
USART6_RX,
DCI_D1,
TMR3_CH2,
EVENTOUT

64

97

PC8

110

5T

TMRS_CH3,
SDIO_DO,
TMR3_CH3,
USART6_CK,
DCI_D2,
EVENTOUT

65

98

PC9

110

5T

12S_CKIN,
MCO2,

TMR8_CH4,

SDIO_D1,

12C3_SDA,

DCI_D3,

TMR3_CH4,
EVENTOUT

66

99

PA8

110

5T

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

67

100

PA9

110

5T

USARTL TX,
TMR1_CH2,
12C3_SMBAI,
DCI_DO,
EVENTOUT

OTG_FS_VBUS

68

101

PA10

110

5T

USARTL_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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(’E&gz ) zz g5 HHThAE Bt bnzhge LQFP100 | LQFP144
CAN1_RX,
TMR1_CH4,
OTG_FS_DM,
EVENTOUT
USART1_RTS,
CAN1_TX,
PA12 I/O 5T TMR1_ETR, - 71 104
OTG_FS_DP,
EVENTOUT
PA13 JTMS-SWDIO,

(JTMS-SWDIO) Vo >T EVENTOUT PALS 2 105
Veap 2 P - - - 73 106
Vss P - - - 74 107
VoD P - - - 75 108
PA14 JTCK-SWCLK,

(JTCK/SWCLK) o >T EVENTOUT ) 76 109

JTDI,
SPI3_NSS,

PA15 12S3_WS,

(JTDI) Vo >T TMR2_CH1_ETR, ) " 110
SPI1_NSS,
EVENTOUT
SPI3_SCK,
12S3_CK,
UART4_TX,

PC10 I/0 5T SDIO_D2, - 78 111
DCI_D8,
USART3_TX,
EVENTOUT
UART4_RX,
SPI3_MISO,
SDIO_D3,

PC11 I/0 5T DCI_D4, - 79 112
USART3_RX,
12S3ext_SD,
EVENTOUT
UARTS5_TX,

PC12 I/0 5T SDIO_CK, - 80 113
DCI_D9,
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ey

313 g FinThee LQFP100 | LQFP144
SRR 03] S HThRE MnThee Q Q

hE Bk

SPI3_MOSI,
12S3_SD,
USART3_CK,
EVENTOUT
SMC_D2,
PDO o | 5T CAN1_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

Vbbb P - - - - 121

SMC_NWAIT,
PD6 o | sT USART2_RX, - 87 122
EVENTOUT
SMC_NEL1,
SMC_NCE2,
PD7 o | sT - 88 123
USART2_CK,
EVENTOUT
SMC_NEZ2,
SMC_NCES,
PG9 o | 5T - - 124
USART6_RX,
EVENTOUT
SMC_NCE4 1,
PG10 o | sT SMC_NES3, - - 125

EVENTOUT
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ey
(L5 KT RE)

hE Bk

HHThAE

FEAnzZheE

LQFP100

LQFP144

PG11

110

5T

SMC_NCE4_2,
ETH_MII_TX_EN,
ETH_RMII_TX_EN,
EVENTOUT

126

PG12

1’0

5T

SMC_NEA4,
USART6_RTS,
EVENTOUT

127

PG13

110

5T

SMC_A24,
USART6_CTS,
ETH_MII_TXDO,
ETH_RMII_TXDO,
EVENTOUT

128

PG14

110

5T

SMC_A25,
USART6_TX,
ETH_MII_TXD1,
ETH_RMII_TXD1,
EVENTOUT

129

Vss

130

Vbp

131

PG15

110

5T

USART6_CTS,
DCI_D13,
EVENTOUT

132

PB3
(JTDO/TRACESWO)

110

5T

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

89

133

PB4
(NJTRST)

110

5T

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

90

134

PB5

110

12C1_SMBAI,
CAN2_RX,
OTG_HS_ULPI_D7,
ETH_PPS_OUT,
TMR3_CH2,

91

135
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ey

(L5 KT RE)

hE Bk

HHThAE

FEAnzZheE

LQFP100

LQFP144

SPI1_MOSI,
SPI3_MOSI,
DCI_D10,
12S3_SD,
EVENTOUT

PB6

110

5T

12C1_SCL,
TMR4_CH1,
CAN2_TX,
DCI_D5,
USARTL_TX,
EVENTOUT

92

136

PB7

110

5T

12C1_SDA,
SMC_NL,
DCI_VSYNC,
USARTL_RX,
TMR4_CH2,
EVENTOUT

93

137

BOOTO

Vpp

94

138

PB8

110

5T

TMR4_CH3,
SDIO_D4,
TMR10_CH1,
DCI_Ds,
ETH_MII_TXD3,
12C1_SCL,
CAN1_RX,
EVENTOUT

95

139

PB9

110

5T

SPI2_NSS,
12S2_WS,
TMR4_CH4,
TMR11_CH1,
SDIO_DS,
DCI_D7,
12C1_SDA,
CAN1_TX,
EVENTOUT

96

140

PEO

I/0

5T

TMR4_ETR,
SMC_NBLO,
DCI_D2,
EVENTOUT

97

141

PE1

110

5T

SMC_NBL1,

98

142
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4Rk *
it 2 piEILE LQFP100 | LQFP144
(AL HIhEE) w | B S AThRE W I zh e Q 9
DCI_D3,
EVENTOUT
PDR_ON | 5T ] .
VoD P - 100 144

=
iE:

(1) PC13. PC14 FiI PC15 jdit FEYEFH Aib i . BT AR ISCA BRI IR (3 =), [RIUk/E 8=t GPIO 1) PC13

2 PC15 A I 32 BB -

@ KA 30pF i, 2 AN T 2MHz;

@ A FAE R R (B N SE B KOt — ) .
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3.3 GPIO ZHTIREE
FH 4 GPIOA EHThaEic &
Port | AFO AF1 AF?2 AF3 AF4 | AF5 | AF6 AF7 AF8 AF9 AF10 AF11 AF12 | AF13 ?: AF15
TMR2_CH | TMR5 | TMRS_ET USART2 | UART4 ETH_MII_CR EVENT
PAO ) 1 ETR | _CH1 R ) ) ) _CTS TX ) ) s ) ) "~ | out
ETH_MII_RX
TMR2_CH | TMR5 USART2 | UART4 _CLK EVENT
PAL ) 2 _CH2 ) ) ) ) _RTS _RX ) ) ETH_RMII_R ) ) "~ | out
EF_CLK
TMR2_CH | TMR5 | TMR9_C USART2 EVENT
PAZ ) 3 _CH3 H1 ) ) ) TX ) ) ) ETH_MDIO ) ) | 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 yne | | ouT
ws
TMR2_CH TMR8_C SPIL_S OTG_HS_U EVENT
PAS ) 1_ETR HIN ) CcK ) ) ) LPI_CK ) ) ) | out
TMRL_BKI | TMR3 | TMR8_BK SPI1_ TMR13 DCI_PI EVENT
PAG ) N _CH1 IN ) MISO ) ) ) _CH1 ) ) ) xck | | out
ETH_MII_RX
TMRL_CH | TMR3 | TMR8_C SPI1_ 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 " 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
PALL 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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#H% 5 GPIOB & HIRENC &

Port AFO AF1 | AF2 AF3 | AF4 AF5 AF6 AF7 | AF8 AF9 AF10 AF11 AF12 AF13 | AF14 | AF15
TMR1
TMR3_ | TMRS_ OTG_HS_ | ETH_MII EVEN
PBO - _CH2 - - - - - - - -
. CH3 | CH2N ULPI D1 | _RXD2 TOUT
TMR1
TMR3_ | TMRS_ 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 - - - - - - -
_CH2 12S3_CK TOUT
o)
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 - - - DCI_D10
CH2 R 12S3_SD RX ULPI_D7 | S OUT TOUT
TMR4_ 12C1_ USART CAN2_ EVEN
PB6 - - - - - - - - - DCI_D5
CH1 scL 1 TX TX TOUT
TMR4_ 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
o510 TMR2 12C2_ | SPI2_SCK USART OTG_HS_ | ETH_MII EVEN
_CH3 scL 12S2_CK 3. TX ULPI D3 | RX ER TOUT
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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
_RMII_T
X_EN
ETH_RM
TMR1 12C2_
SPI2_NSS USART CAN2_ | OTG_HS_ | I_TXDO | OTG_HS EVEN
PB12 - _BKil - - SMB - - -
N A 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 X ULPI_D6 ETH_MII TOUT
_TXD1
TMR1
TMR8_ USART TMR12 OTG_HS EVEN
PB14 - _CH2 - - SPI2_MISO | 12S2ext_SD - - - -
N CH2N 3_RTS _CH1 _DM TOUT
TMR1
RTC_RE TMR8_ SPI2_MOSI TMR12 OTG_HS EVEN
PB15 _CH3 - - - - - - - -
FIN N CH3N 12S2_SD _CH2 _DP TOUT
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FH& 6 GPIOC HH hfelic &

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 | - - - - - - - - - - Pl - - - -
uT
STP
EVENTO
PC1| - - - - - - - - - - - ETH_MDC - - -
uT
OTG_HS_UL
SPI2_MI | 12S2ext_ ETH_MII_TXD EVENTO
Pc2 | - - - - - - - - Pl - - -
SO SD 2 uT
DIR
SPI2_MO OTG_HS_UL
ETH EVENTO
PC3 | - - - - - sl - - - - PI_ - - -
_MII_TX_CLK uT
12S2_SD NXT
ETH_MIIl_RX
DO EVENTO
PC4 | - - - - - - - - - - - - - -
ETH_RMII_R uT
XDO
ETH_MIIl_RX
D1 EVENTO
PC5 | - - - - - - - - - - - - - -
ETH_RMI_R uT
XD1
bcE TMR3_C | TMR8_C 12S2_MC USART6_ SDIO_ | DCI_ EVENTO
H1 H1 K T D6 DO i uT
. TMR3_C | TMR8_C 12S3_MC USART6_ SDIO_ | DCI_ EVENTO
H2 H2 K RX D7 D1 uT
bca TMR3_C | TMR8_C USART6_ SDIO_ | DCI_ EVENTO
H3 H3 CK DO D2 uT
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AF AF AF1
Port | AFO | AF2 AF3 AF4 AF5 AF6 AF7 AF8 o AF10 AF11 AFL2 | AF13 | AF15
oco 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 N 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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FH 7 GPIOD & A DjReRc &

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 - - - - - UARTS5_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 & H el &

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
PE6 TRACED3 - - TMR9_CH2 - - - - - - - - SMC_A22 | DCI_D7 - EVENTOUT
PE7 - TMR1_ETR - - - - - - - - - - SMC_D4 - - EVENTOUT
PES8 - TMR1_CHIN - - - - - - - - - - SMC_D5 - - EVENTOUT
PE9 - TMR1_CH1 - - - - - - - - - - SMC_D6 - - EVENTOUT
PE10 - TMR1_CH2N - - - - - - - - - - SMC_D7 - - EVENTOUT
PE11 - TMR1_CH2 - - - - - - - - - - SMC_D8 - - 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 & HTRehc &

Port | AFO | AF1 | AF2 AF3 AF4 AF5 | AF6 AF7 AF8 AF9 AF10 | AF11 AF12 AF13 | AF14 AF15
PFO | - - - - I2C2_SDA | - - - - - - - SMC_A0 - - | EVENTOUT
PF1 | - - - - I2c2_sCL | - - - - - - - SMC_A1 - - | EVENTOUT
PF2 | - - - - I2C2_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_A8 - - | EVENTOUT
PF15 | - - - - - - - - - - - - SMC_A9 - - | EVENTOUT
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% 10 GPIOG & HIRell &

Port | AFO | AF1 | AF2 | AF3 | AF4 | AF5 | AF6 | AF7 AF8 AF9 | AF10 AF11 AF12 AF13 | AF14 AF15
PGO | - - - - - - - - - - - - SMC_A10 - - | EVENTOUT
PGL | - - - - - - - - - - - - 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
PGS | - - - - - - - - | USART6_RTS | - - ETH_PPS_OUT - - | EVENTOUT
PGY | - - - - - - - - | USART6 RX | - - - SMC_NE2/SMC_NCE3 - - | EVENTOUT
PG10 | - - - - - - - - - - - SMC_NCE4_1/SMC_NE3 - - | EVENTOUT
ETH_MII_TX_EN
PG11 | - - - - - - - - - - SMC_NCE4_2 - - | EVENTOUT
ETH_RMIIl_TX_EN
PG12 | - - - - - - - - | USART6_RTS | - - - SMC_NE4 - - | EVENTOUT
ETH_MII_TXDO
PG13 | - - - - - - - - | UsSART6 CTS | - - SMC_A24 - - | EVENTOUT
ETH_RMIl_TXDO
ETH_MII_TXD1
PG14 | - - - - - - - - | UsARTE_ TX | - - SMC_A25 - - | EVENTOUT
ETH_RMIl_TXD1
PG15 | - - - - - - - - | USART6_CTS | - - - - DCI D13 | - | EVENTOUT
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4 TheeHhid

A #F A APM32A407xXGT7 RAFE M RG220 . Fr EAEfEes. B, BIR. AMSRs

&, A% Arm® Cortex®-M4F WHZ KIS B, 1EZ% Arm® Cortex®-M4F RS % Ft, %F
AT DAZE Arm 2 5] /A R 4

Hur, APM32F407VGT7 it AEC-Q100 Grade2 iAiiF, APM32F407ZGT7 c.idEit AEC-
Q100 Grade1 iAiE.
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41 RGEEH
411 RGEHR

Kl 3 APM32A407xGT7 RFHEK]

M4 with

FPU

NVIC

JTAG/SWD

e K>
s e K>

DMAT >
DMA2 E—

CCM Data RAM

)

AHB R Zk%B[E

i =

j

FEZESRAMI

|

wr >

i

FMC
Flash

;

SNC <:> SRAM/ SN BT ik 28

AHB1 < :_—

[ eoas K—> <—>{ miussore |

| oRC K—> 8 meEo |

| Ron K—> < RNG |

BN su3 Sh4
L AZ
AHB/APB1 AHB/APB2
AN N\
THR2/3/4/5/6/7/12/1% ) = mwize/91011 ]
| — K=  uswrize ]
| o k= K— ADC1/2/3 |
| 1WoT K—> — Spio |
[ spizvizs2 k= — SPI1 |
[ spiz/izss k= —1 SYSCra |
[ usmwrzs k= = |
| UART4/5 K= I FRener |
| 1201/2/3 K== N
| CAN1/2 K—>
| DAC1/2 K—>
N
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41.2 Huhbmsy

4 APM32A407xGT7 F 51| btk pufe 5+ 1]

OXFFFF

0xE000

0x4002

0x4001

0x4000
0x2002

0x2000
Ox1FFF

Ox1FFF

Ox1FFF

0x0800

0x0000

FFFF

0000

0000

0000

0000
0000

0000
F008

€000

Fo00

0000

0000

Reserved

MAPIRZINE

AHB 4Ng&

APB2 SME

APB1 SME

SRAM

RIS

RGFEX

Flash

SMC Reg. 0xA000 0000
BN 0x500A 0000

SM4 0x5008 0000

N3 0x5008 0400

0x5006 0000

| RNG | 0x5006 0800
0x5005 0400

| bcl | 0x5005 0000
0x5004 0000

0:5000 0000
0x4008 0000

0x4004 0000
0x4002 9400

0x4002 8000
0x4002 6800

xdor2 6400
oxdo02 600
0x4002 5000

0x4002 4000

FNC Reg. 0x4002 3000

RCM 0x4002 3800

0x4002 3400

CRC 0x4002 3000

0x4002 2400

GP 10A-G 0x4002 0000

TMR11 0x4001 4800

TMR10 0x4001 4400

MR 0x4001 4000

EINT 0x4001 3000

SYSCFG 0x4001 3800
0x4001 3400

0x4001 3000
[ 10 | o001 2000
0x4001 2400

0x4001 2000
0x4001 1800

0x4001 1400
0x4001 1000
0x4001 0800

0x4001 0400
0x4001 0000

0x4000 7400

0x4000 7000

0x4000 6000

0x4000 6800

0x4000 6400

0x4000 6000

1763 0x4000 5C00

1262 0x4000 5800

1261 0x4000 5400

UARTS 0x4000 5000

UART4 0x4000 4C00

USART3 0x4000 4800
USART2 0x4000 4400
1283ext 0x4000 4000
SP13/1753 0x4000 3600
SP12/1252 0x4000 3800
1282ext 0x4000 3400

1wpT 0x4000 3000

ot 0x4000 2C00

RTC 0x4000 2800
I 000 50
TMRT4 0x4000 2000

THR13 0x4000 1600

TMR12 0x4000 1800

TMR7 0x4000 1400

TMRE 0x4000 1000

TMRS 0x4000 0C00

TMR4 0x4000 0800

TMR3 0x4000 0400

TMR2 0x4000 0000

SMC bank4 PGCARD

OX9FFF FFFF
0x9000 0000

SMC bank 3
NAND (NAND2)

0x8000 0000

SMC bank 2
NAND (NAND1)

0x7000 0000

SMC bank 1
NOR/PSRAM 4

0x6C00 0000

SMC bank 1
NOR/PSRAM 3

0x6800 0000

SMC bank 1
NOR/PSRAM 2

0x6400 0000

SMC bank 1
NOR/PSRAM 1

0x6000 0000
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41.3 RBIEE
JA e, H el E Boot 5l I R HL S IE B LR =S SR = ) — e
L JNE S¥ e b
® J\ BootLoader 53
® J\NE SRAM 5zl
# M BootLoader 5 3l, F /7 al{H A & D8 O B g e A P Flash.
42 AN
APMB32A407xGT7 KN Z 2 A FPU 11 HITH Arm® Cortex®-M4, 2 T1% 1 &6 H K AK
DIFEAR, mIHefit R it SR fnsbdt s R i B, e FrA Arm T HFER A,
4.3 TS
4.3.1 RERRER B E2(NVIC)
WE 1 MrEREDEEHZE (NVIC), NVIC REBALBE L2 A 82 NA] i h k@il (REHE 16
A~ Cortex®-M4F [Hizk) 18 MILsd; w EE M WAZAE S Wi N bk, AT IA B LE
IR PP Hp TR e 8 AL 3 B A S Ak B GG ) P 5 v AR e 8 R T o
4.3.2 AR Wi/ BRI 2R (EINT)
AR R T A A 23 AN LTI 2, t/\#uﬂJ%%@/a‘ 1"‘0” HLEE . I/ AR R e AR
B MG AT ECE N R bR . IR SULE R, BRSSO BRI R 114 4
GPIO mJiE#: 3] 16 NI T 2R
4.4 F EFHH
B b AE s B %X . SRAM. (588, HpE) ﬁ%@%%éﬁﬁﬁﬁf ERIFETT, RSk
X 7 BootLoader. 96 fiiM—1i% % ID. FHAMXAERELR: RAFHXE] HE5AERE, £~
AR,
K 11 F B X
e BARE ik
EAHEIX 1MB AETCH PR R
SRAM 192 KB (£%) +4KB (%4 CPU RELL O S AV (B/5)
P 30KB 1£/% BootLoader. 96 m{ﬂf@;&%m\ LA X 2
I 16Bytes Mo FAHX RS RS, MCU TAE X
441 BETFERE (SMC)

APM32A407xGT7 #4515/ T SMC #itk, H SMC (S fAffdshlas) A, SFf PC .
SRAM. PSRAM. NorFlash #1 NandFlash.
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ThEEN 4
w4t % EEER] NVIC Bon
= FIFO

ARASTT LAZER: NAND ({21 PC AN 47 bk 335247

°
°
°
® L LCD##

442 PBERESBHTED (LCD)
SMC ] AL B i 5 £ K LCD 548 1 L4882, & % Intel 8080 I Motorola 6800 [k
2, HAENE R H 545 1 LCD B2 1. A FIXAS LCD 4748 117 LUAR Jy {5 Hi i 722 f67 55 1 P o
AR, Bl FF 4 el 47 o1 28 1 e Pk i

45 I

4.51 BER
APM32A407xGT7 [ Eh R LT s
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Kl 5 APM32A407xGT7 i

LJ_‘ETH_MI |_TX_CLK
i ——MACTXCLK
PHY ETH
25-50MHz /2,20 | —SYSCFG_PMCFG[ETHSEL]
0 ETH MII RX CLK ———» MACRXCLK
-
»MACRMI | CLK
usB2.0 |
pHy [1 > 0TG_HS ULPI
24-60MHz ot
{781 » System
Clock
LZSS'KCHLZK » IWDTCLK
> FCLK
RTCSEL[1:0]
> SMCCLK
0S¢32_0UT '-SOES%-K
32.768 —>RTC
0SC32_IN .
Ktz 2..31
SW
0SC_0UT £4—26MH2 \k
HSECLK 168MHz MAX
0sc.IN 00 SYSCLK > HOLK
168MHz AHB
MAX Prescaler
16MHz /1,2, 4o
HS | 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 elseX2
1 Prescaler
PLL1CLK
Al /1,2,4.8,16 e
PLL1 D PLL48CLK
c2
A Cf 12SSEL
PLL2 D (Analog) ADG
c2 PLL2CLK \L r1 Prescaler F——m—mmmmmmmm» (ﬁggftg)
L —» 12SCLK /2,4,6,8
12S_CKIN [ ]
MCOTSEL 84MHz MAX
MCOTPRE HS | CLK APB2 TMR1, 8,9, 10, 11
Mco1 | LSECLK 1 Prescaler [4if (APB2 Prescaler=1) X 1—» TMRxCLK
[Je— /25— - /1,2,4,8,14 elseX2
HSECLK
PLL1CLK BalHz MAX oo
MCO2SEL
MCO2PRE SYSCLK > ETH PTP
002 PLL2CLK
[le—T]r.5—
HSECLK
PLL1CLK
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4.5.2 BHehE
A R 28 B v TR Ik RIS B, SR A HSICLK. HSECLK, RN EhA
LSECLK. LSICLK; H4l, F Yot aahiimlerygs] i, @it ah b g 3R 1e 75 2 m e
453 RG4S
AJi%$E HSICLK. PLLCLK. HSECLK /£ AN & 4H4F, PLLCLK FHS£Ry5m i HSICLK.
HSECLK Wi —Fh, ALE PLL IS ARE. I RETRIG T T RGP .
PR EAL RN, BRINESE HSICLK /E N R G4, 2 Ja H P al B 4718 B IR i Bh s vp i) — A
HNARGR B, 200 2] HSECLK KT, RG0K B ahHul)#al HSICLK, S fEae 7wy, 4
AT DAY 2R S A T o
454 RALETE
NE AHB. APB1. APB2 ik, AHB [ 42 SYSCLK, APB1. APB2 (i 4 /&
HCLK; It B 440 250 ] 33 T = fmt 20, AHB & 4% A 168MHz, APB2 [1) 55 misi% Ky
84MHz, APB1 k=% & 42MHz.
455 4R
APM32A407xGT7 RFIEF NN, —A2E PLL (PLL1), —/NEE 114 12S H g s mfh
AR PLL (PLL2). ‘EATH R EE AL E S50 AN FR BiiE, BARSERNE 7255 S
TLH P F i
46 HEEGHFESTHE
461 HEHFR
Ftk 12 BT %
P FL 15 P8R
Voo 1.8~3.6V B Voo BIIZ 110 (K 10 WA ED | P9l e Sk e
5 ADC. DAC. Efifid:, RC #Ri% 5 PLL [l Ak, il ADC BY
Vopal/Vssa 1.8~3.6V i
DAC I, Vpopa 1 Vssa 24159 5l i 425 Vop A1 Vss.
245 Voo I, JEIE BRI SS, N RTC. 4 32KHz $%3% 4% Fl 5 45 %
VBAT 1.8~3.6V
ped Vi
46.2 AESS
Ferg 13 VR 8 AR
£ L
FHE (MR) JiER R i e
{RIHFER L (LPR) EERTIR S
- FAF R, SR R S rn B, A e eh, RS TIEE N T, H A7 S8H SRAM
e KM 2 4 2

T WIESRAERCFIRALT TR, AR siatT s .
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4.6.3 HRLYEHL R
R AR T E A (POR). HHIE AL (PDR) AIRJESEAr (BOR) FLMG. 1 i ghlA
LT TARIRAS . et b7 P 2 0 008 PR P IS T M2 BB (Veomor) T, BIVEESM L
s, RGEAORE.
27 P B BRI Viop FE 5 Vievo B EL 21 AT 2 b R S 552 (PVID), 24 Vpp £E
Vipvo BT FEI S ELep UG e 7o ooy, ATk o AR 45 R PP MCU 8 B e A IR
47 RIThFEER
APM32A407XGT7 3 FEEIRG . L. AL =R CTEER, = RS AE DrEE . MR I ] K
WARE AL S, TR SRR P 7 R R Rt
FHe 14 (LR
R i B

HEARASE 5 WAL AR, P s st T TARIRAS,  madE s b W/ e i

fEHLEE iR A B IR DR

£ SRAM FIZFAE 28 EE AR E LR, S AT 5 31 S AR A ThEE
WP 1.3V A i Bl 212 1k, HSECLK fnffiEiRes. HSICLK. PLL #i2%1E, 8K 7T &

ATAT AR R BT 2B T R R MCU,  #38HH IT 28 B0 36 16 Mgk 2 —. PVD #iii. RTC.
USB_OTG.

FEHLEE WASHBIRIE R, RTC XK. Jo&Ar s WA VIR ORE, FrdL AR5 LA,

A D FE IR 5
BRI R A OS], BrE 1.3V i i, HSECLK SRS 4Res . HSICLK BHeh56H, SRAM F

NRST EMIAMTEN G S IWDT £, WKUP 5| |1 1 EFHA# L RTC S 4F# &M liE MCU 1B H
FEAUEE S

4.8

4.9

DMA

WE 21 DMA, 3t 16 ME. BRI R 8 NEE, (BRI E % R REAEH 1
MMEIE. CRF DMA G REI4M&A: ADC. SPl. USART. 12C. TMRx. HAIALE 4 ¢ DMA @i
AL TR “Aitlas—~AEifds. Fla—~ o, Shix—fiflas” Bdatehn (Pl
Flash. SRAM. SDRAM).

GPIO

GPIO "R E viE MM . M. RHTheE. Bl Ao 38 S A\ w] ARC B Rz 25
A BRI R, JE A AT ARG B R e . R, R ShRE AT U ey A
BE, A AN A ] DU AN AR AR DRGSR A B A Re/AR ke B/ R R bl mT R
fic & 2MHz. 10MHz. 50MHz s, MR, DiFE. M daioR.
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4.10 JEfESMZ
4.10.1 USART/UART
TG NWE ZIA 6 MEHFEIE R POk ES, USART1/6 £ il E@E 2 0]k 10.5Mbit/s, H'&
USART/UART HJififZi# Al ik 5.25Mbit/s, Frf5 USART/UART FIC BB AR . Afigetr. 1%
B4 FARA K E, #RvT LASCRE DMA. %1~ USART/UART Thfe % s n ~ 3%
FH 15 USART/UART Thfig % 5
USART #R/3h6E USARTL | USART2 | USART3 | UART4 UARTS | USART6
R ) R 4 TR A A v N N — — v
HEE R B J J J — — J
IrDA SIR 4t fif i & h i J J J v J J
LIN J J J J J J
bRk y v v v v v
SPI EHL v v v — — J
16 {5 L RAE T B HCR B R (Mbit/s) 5.25 2.62 2.62 2.62 2.62 5.25
8 fif i RAE T BRI % (Mbit/s) 10.5 5.25 5.25 5.25 5.25 10.5
APB it APB2 APB1 APB1 APB1 APB1 APB2
V= FR.
410.2 12C

4.10.3

4104

www.geehy.com

WE 12C1/2/3 B2k 00, Ha] TET 2 EREAM, SR 7 A28 10 730k, 7 A7 A
TN TR, EEE R AR (B 100kbit/s) . BRI (s 400kbit/s);
B T CRC kA #e/meib#s: &A1 LAE H DMA #:4E 3345 SMBus #1428 2.0 ii/PMBus it
2.

SPI/12S

WE 3 SPI, EERA, WEEUI ST, BT, "I DMA =64, AIicE
BT 4~16 £, 3 > SPI HsR mil i E Z 73 7)) y 42Mbit/s, 21MBit/s, 21MBit/s.

WE 2128 (4rl5 SPI2. SPIB EAD, e i, MBI W TG, SCREFZD A&, o)
Be B 16 f7EE 32 fr 20 FE) 16 7. 24 fir. 32 SrBdiiftim, SRt 2 v e & 36 2
8kHz~192kHz; 44— AN 128 B2 OELE N A, FLBWBha] BLLL 256 5 KAE A4y
25 4RI DAC sififfid# (CODEC).

CAN

WHE 2/ CAN, 3% 2.0Af12.0B (E3h) L, @5 #HKEE A 1IMbit/s. & 7] LKA A
16 11 AEFRIRFTRFRAE WD, AT AEWCR K 3% 29 SARRATHIY e, EA 3 MNRIEMBFA 2 4
W FIFO, 3 2% 14 ANr] VT [RJE 25
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4.10.5

4.10.6

4.10.7

4.1

4111

USB_OTG

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

Ethernet

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

SDIO

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

R sh B

ADC

WE 31 ADC, #EN 1247, A ADC & Z A7 16 MAMEREIEM 3 > HHEIE, W HHETE 7 7
MR AR EIE . SH BRI, 5liE A/D Bl k. gL, Hmea i,
ADC ¥zl SR mT LAZE N TR B W FAFAHAE 16 AL A A7 2 h s SCRABUE T4, S0fF DMA.

4.11.1.1 BB fERE8

WE 1 /NRELIERS (TSensor), WiiEdE ADC_IN16 J@IE, A& EEa8 A 1t i b A il FE ek
24k, FIEIE ADC SR (1 e AR e 5 iR P

FH% 16 Tsensor K HEH

KHEAE LR iR Pt 3 ik
16 30°CikL B,
Vsensor_CAL1 Ox1FFF 7A2C - Ox1FFF 7A2D

Vooa=3.3V T RAEH SR 46 ¥4k

Vsensor CAL2 Ox1FFF 7A2E - Ox1FFF 7A2F

fE 1M0°CIRSE,

Vooa=3.3V T RAEH SR 4G ¥4

4.11.1.2 ASEHE

WEZEHIE Vrernt, WiTiER: ADC_IN17 i#iE, w]i#id ADC 3KEUZ Vrernt: Vrerint N ADC
TRARE I R .

R 17T WESH R REE

Rt £ ik L
v 1 25°C S CL Ox1FFF 7A2A - OX1FFF 7A2B
X - UX
REFINT_CAL Vopa=3.3V(£10mV) I RAE [ E 1G24
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4.11.2 DAC
WHE 211247 DAC, %> DAC Xt —/MithiisiE, wicE 8 fir. 12 Az, S2Hf DMA T
e, BB AR, =M, By SO e RN A de, il 07 SSCRFAMARAS 5 i

v PHRSE IR 2% BB kA o

412 EBTEE
WHE 2116 L et 4y (TMR1/8). 8 /™ 16 frid A e 2% (TMR3/4/9/10/11/12/13/14). 2
A 32 A ER 3 (TMR2/5), 2 4 16 frEEAER 28 (TMR6/7). 1 MSZE T IME R 25, 1
AN DB T IR ER 231 AN RS E ER 4.
T 1000 5 I #5 0T DAFH SR A A 2 15 1R 18 4T .
RGBT EN BRANZIINE, BAA BEshERRIIEE, Ui EEs N 0 B ae = — AN rl Bl R 4t
W, AT LA T S AR 2R G L .
Tk 18 FRAEFPEAT R G E € i s Thfg b i
ERY
S /%g;ﬁf% gﬁ;{: BRI ER 3 R E R 2
|
SE I _
i E Sy_s Tick TMR6/7 | TMR2/5 | TMR3/4 | TMR10/11/13/14 | TMR9/12 TMR1/8
W Timer
T4
oy 24 i1 16 fir 32 iz 16 fir 16 fir 16 fir
T4
B S EH | b, |, [ lf) | m b, [N, [k
vl
sy 1~6553
SIS 6 [HfFE 1~65536 [H] T = 4L 1~65536 [i]{T- = 54
# Ay
A
DMA CIE> CIEYA ANHEA G
R
gk
29 4
wiE
g:: BH BH H
1 BN AR S S
51 B 1 BEAMH A RS SN 51 gmxu; e
F b 4 BT AN S . Hl;;%”%”]\{ﬁ 1
3 X HLAMHEIE T A
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peciin)
RGwge | BEAm . .
BK g g I P SE I AR R EI 58
7
1 B4 E T AN ]
A HHE X N B A
L T s SR I 2 R O PIWM i
. AT~ ik Be N 16 7 AR E i
araaE | o0 | em T, i Al E 5 TMRIGER
- fil A% ——— PO S B E A R 2 HA M AR .
e | ity o =, ST R P VAR, THAs LR | BB 16 2 PWM %
S ﬂuw\ " 4. %%N,Eﬁﬁéﬁﬂ
- ?916 o7 s 58 A ﬂﬂ%?ﬁﬁ:\/\(l\ﬂ iﬁ:ﬂjl HE‘jJFOiJF.OO%)O‘ ”
- 3 i 7R - A LLACFI B B4R A B (15 5 ERIABEAT, s
E \ AT LRGSR
AR | T L A 488 4 5 \
. L(E . PWM % th g 25 1l
PO E S B T
fe.
k% 19 IWDT A1 WWDT I fg b5
£k TR AR WHBER | FHREK ThRE LA
HH—AN P BB S7. 1) 28KHZ 1] RC k3% 284k
By BMIXA RC #5980 T s, frole
AIEAT TR LR
= R A 1] JUN T S A R
o ) 1~256 Z [&] (1) .
b Rva AL 12 fir ERY —— BT LU R —A 1 0 5 I 35 A R PR R 4 e o
.
A 3 4 R DA A S B T
M.
TR R, THH AT LU R4 -
T LAY E AR BZAT
R N TE 92 2 ) R T S 3 R
e e wr I B, LA LA o I S
TERR T, TR T AR R4S -
413 RTC

WE 17 RTC, 5lH# LSECLK {554 A5 (OS32_IN. 0S32_0UT). 24 TAMP i Af5
Sl g (RTC_TAMP1/2); B E &AM 32.768kHz MU/ aR IR 15 HR4S 8RS 45

LSICLK. HSECLK/128; ERiAH Voo fiiH, 4 Voo WrHLES, ] HBIVIHE Vear fiH, RTC BLE
KSR ER; PPERGEN . BHEEA . HIREAR, RTC BlE ki AIBIEAER, S
mEr. HIiYEE.

4131 #HE
W E 4KB 1%y SRAM, 20 M&fhafias, BOAH Voo fliHL, 24 Voo WIS, #T A aiT)#s
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4.14

4.15

4.16

417

4171

4.17.2

4.17.3

Vear i, & Fa8lE A ER; FHERGEM. BAEA. IR, H0arfFas s
ERo

RNG
RA > RNG, 2l 5 bl AR iy 32 Az BEHLAL
DCI

DCI il THEHeR B CMOS Stk g Bl it, &SRR BErE 30 &M TR A gk,
X24 158 5%

CRC
PIE 14 CRC (IRHULAKR) HHHLIIE, W74 CRC i, AIHRME 8 fir. 16 i, 32 (¥R,
ik RS

BN

BN b2 RSA fil ECC HkIMRMA IS, & S28l 74 BRI _E LT E 10 K8 B s SR EER
Wrphr T R A K ANSET 2 813 RHAIE p AORAIR T2k B R 5. RSA & s ki 1
FURVE(MEXP) . Ml #2855 3 (ECPM).  fUNTE(ECPA) R S 3G IE(ECPV) & X6 ECC # {4
#il, W SM2. £ RSA AR A, 15 SM2 AN SE, Ll T BHL R (MINV). X5
b O AR EGEAT T Rabin-Miller ARG . B SCRFBLII(MADD). B8(MSUB). 1%
(MMUL). JiI(ADD). Jk(SUB)F& A A A (MSBD).  H HiIE S RF A A H 7 5 SR RIS B B
TR 5

SM3

SM3_H &3 if AHB 2 s IR RE IP %, T2 N T84 A BIAE. SM3 23R
JRFR I RIN S W A5 BR B HE o MR A BRAGE — NSRS A R KL, B mT DU BRI B DL A — A
N B E R AR

SM4

SM4_H J&—F 3 RE AHB 2 s R RE IP £, /2 2008 48 1 H KA i) —Foe Boin & 5%, feE
TELR SR WAPI (7 £ AN IE AT AL SR Bt ) P A5 2 12 R . 2% IP A2 SE Bl SM4 bRt 532,
5§ ECB Al CBC BN a . SM4 ikt —Fh 128 (i N B A s glxi i 4Lt
TR, BRBR A RPCR A 8 4> s RN BEAT I a5 B E A B P10 e, SE i — RN
HAE J T 32 AN
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5 SRR E

51  EASEIR AL

511 BRXEMR/ME

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

FEREADNRAE NI FEME P i B SR S VP . el 0 e D RS R A, A ek
BTN LRSI IR B BRI, DO E IR = A AR HEZ (T £3X)
5 B KRN UE

5.1.2 JAE
BRAEREHIVE, SREH &I T Ta=25'C. Voo=Vopa=3.3V &, XA T %iHE F.

5.1.3 HiRUphek
BRARRE U, SR il 26 M vt 3 i R 2
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51.4 HEIR

K 6 TR
MCU
Vear
— T LSECLK, RTC.
— BNEES
GP10s Eﬁ)\ﬁ’tﬁﬁ‘%ﬁﬁlﬁ
MBS —
Veap_1
2X2.2F Voap 2
Vo T M#%. Flash,
Voox SRAM, Vss —
PEER —— L]
Tél{)gnF;r —tm | /0iZ %8
o HFINE
— BYPASS_REG
PDR_ON e
= SiHlEE
VDD V
DDA
. RCHRS7 2% «
1X100nF+1X1 uF L * &SNS
Vssa
Voo :'_“
VRer+ ADC. DAC
0—'
1X100nF+1X1 ﬂ Vier-

P B Voox R78 Voo AN x A
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515 RAHBHE
K7 ) S B B 6 AR A

MCUS |

]

c=50p

K 8 5] B A\ el 58

MCU3 | B

K 9 ThiEl &7 &

Voo lop MCU
@ E VDDX
Vss|
| 4[ VRer+ ®
DDA
@ E VDDA
V. —e
MTL IDD_VBAT .
@ E Vear VREF—D_'
L
52 EHIEZRMTHIR
Fer% 20 3@ TAE&AF
w5 24 %A i/ ME R BT
frcLk N5 AHB I 44 2 - - 168
MHz
frcLia P APBL INf 4 i 22 - - 42
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Vaa=l = %14 B/ME BAE L:R v
frcLke P APB2 I i 22 - - 84
Vop  H Y - 1.8 3.6 \Y;
AL HL YR L
(#FAHFH ADC. DAC KD 18 24
Vv . A5 Voo 7 Vv
o RO e 5 P e
2.4 3.6
(f#i] ADC. DAC i)
Vear eIk H YR LR - 1.65 3.6 \Y;
Ta RERE GRERS T) e R IRFERL -40 105 C

53 #WRAHEHE

e BT A A0 B KBUE A, TR TR AR ARSI . X B RS AR
KA, AORIEAE AR T SR DI REIB AT IR

5.3.1 B RKEERMHT
£ 21 B

] Eiiip HE <X ivy
Tste A7 Y -65 ~ +150 C
T R 125 C

5.3.2 BRI
JIT A B HL Y5 Voo, Vopa) FIHL(Vss, Vssa) 5| AT 250G 632245 3] A10-8 PR S 16l P 1 Bk el Pl U 1
R 22 FORKHUE R

i iR BAME = IN A LKA
Vop - Vss A0S it H HL -0.3 4.0
£ 5V 2K 51 LR S Vss-0.3 Voo+4 v
o et ) M IETDNEENES Vss-0.3 4.0
| AVoox | AN L 5| B TR] F) i 22 - 50
| Vssx-Vss | ANl E b 5| B TR] F) H T 22 - 50 m

5.3.3 BABUE B4
Foth 23 TR

Gine) iR BXE Hpr
lvop 234 Voo/Vooa HLYEZR 1 HLIAL (R FEOE) ) 240

lvss 20 Viss 2R I e B IR (I HH FRL) ) 240 mA
lio AR 11O Azl 51 B L f) e L o 25

www.geehy.com Page49



#e Eiiipra) BAE L:2E (A
AEZ 1O Azl 5] B _L fds B iR 25
5T 51 IEN TR -5/+0
Iinaeiny @
HoAth 5] A EN IR 15
= linaeing@ BT 11O Foz ) 5 b SR iR @ +25
1. FTAE P HEIE(Vop, Vooa IHL(Vss, Vssa) DI & AE U YFTERE N .
2. VHERS TR RS .
3. /O AEEHEAT IEVEN; VIN<Vss I,  IinaeingAS BEAR IS 556 K 70 VS N L B AE
4. S Vi RE, S ATEAMR RS Inoen A g KE. 24 Vin> Voo B, TG 24

Vin<Vss I, HEIR 5] 8.
5. HJUAN VO HIFEBAENERE, 2 inoem )RR AR LIS It 7 R R 206 i 2 FiT

5.3.4 #HHEPAE (ESD)
itk 24 ESD 4%t KA EE

Ziincy 25 * SEA | LA
) . TA =18~24C, 7§ AEC-Q100-002-REV-
VESD(HBM) R R (AR E 2013 +2000 \Y

E: B =R, ASTEAEFE AR .
5.3.5 BEaSE8 (LU)

i 25 A KRB
e Z2H s &z
LU iR EXES Ta=105C, % AEC-Q100-004-REV-D-2012 MEA
e = MR IER, ATEA R

54 F EfifEs:

5.41 Flash $&%

Ft% 26 Flash 171 2840t

7/
5 i %M {E HRIUE BXE Bhr
e \ Ta =-40~105C
tprog 8/16/32 ’f\/é)ﬂ_ﬁfiﬂirlﬁj - 43 60 us
Vpp=2.4~3.6V
8 fir - 60 120
teraser | UL (16KBytes) ERRIN[a] 16 fiL - 60 120
32 fir Ta = -40~105°C - 60 120
ms
8 i Vpp=2.4~3.6V - 250 500
terase2 | U1 (64KBytes) R [A] 16 fif - 250 500
32 fiL - 250 500
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B/
#E ¥ %A & LA BKME i<W i3
8 fir - 500 1000
terases | U (128KBytes) 5[] 16 f7 - 500 1000
32 fi - 500 1000
8 fir - 10 20
Ta = -40~105°C
e 2 BRI [E] 6k | - 10 20 ms
Vpp=2.4~3.6V
32 fir - 10 20
8 LRI LI 1.8 3.6
Vprog 16 7 gmAE T sk Ta = -40~105°C 2.1 3.6 \Y;
32 frgmFE ] L & 2.7 3.6
VE: HZEAVHMESRE, AEA= RN,
5.5 g
5.5.1 AN AIRREE
5.5.1.1 G IEHRES =4 KR SR A B
BREBIEIRAS VRGN S H (R . 3% KESE), EE WM IIER .
FH% 27 HSECLK4~26MHz ¥ % 28 47 1tk
ws 25 A B/ME HAE BoAE L=2¥iva
fosc_In iR 5 7 A % - 4 8 26 MHz
Re S A5 L RH - - 200 kQ
) Vop=3.3V,
IDD(HSECLK) HSECLK HLjfiyH#E - 0.5 mA
CL=10pF@8MHz
tSU(HSECLK) JE Bl ] Voo s&fa e 1 - 2 ms
B HZEATHEEE, AEAEPIER,
5.5.1.2 @RARIEHRAR = AL BRARIE S50 B o
B REPIEIRAS I VEAI S H (R . B35 KESE), 1EE WA IIAER] .
Fht 28 LSECLK R a5 1% (fsecik=32.768KHz)
e S F A B/ME HRE BAE L2¥iv
fosc_in PR e AR - - 32.768 KHz
IDD(LSECLK) LSECLK HijfiyH#t - - 1 MA
tsusecLy® JA Bl (] Vop Fa - 2 S

T BZREVHERH, AL IR

(1) tsuwsecik/e /i B IE], fEMEAHERE LSECLK JT4aTllEL, H 23R8 0E 1) 32.768KHz k%X BN a); XA HfiE 2 fi
P APRE B S A IR S B AS B0, & AT BE DA e A 3 R AN TR T A [+
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5.5.2 NHBITPPURRRE
5.5.2.1 Fi#E A (HSICLK) RC #H% %%
k% 29 HSICLK 5% #8454

|
i S8 M ®/ME ﬁgi - INI: L
frsicLi Ik - - 16 - MHz
HSICLK #5% | TJ° Vop=3.3V, Ta=25TC -1 - 1 %
Aectisiens WK | e | Vop=2-3.6V, Ta=-40~105C -2 - 4 %
IDDA(HSICLK) HSICLK i - - 100 120 MA
WIIFE
tsU(HSICLK) HSICLK % Vop=3.3V, Ta=-40~105C - 3.7 5 us
s L Bl (]

VE: LA TR, REAP PR,
5.5.2.2 {&#EANE (LSICLK) RC %%
FH% 30 LSICLK 4335 ek

5 B2 B/ME HAE BXE XA
fLsicLk % (Vpp=2-3.6V, Ta=-40~105°C) 20 28 35 KHz
IDD(LSICLK) LSICLK R 25 1h#E - 0.4 0.6 MA
LSICLK k% #%  ahf[a],  (Vpp=3.3V, Ta=-
tsu(sicLk) - 16 40 us
40~105°C)

Ve LA IEA S, AEERE R,
5.5.3 PLL &
Fk% 31 PLLA 451

HE
wE 2% Ay
B/AME HRME BXRE
PLLL % A b 0.92 1 2.1 MHz
feLLe N

PLLL % NB 8 i 25 b 40 - 60 %

feLL1_ouT PLLL f% 45t H B 4 (Vop=3.3V, Ta=-40~105°C) 24 - 168 MHz
PLL1 f54%if H 48MHz I 4H(Vop=3.3V, Ta=-
frLL1 48 ouT - 48 75 MHz
40~105C)
tLocka PLL1 £AH S ] 60 - 120 us

T BZRETHERH, AL IR
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Fi% 32 PLL2 etk

M
w5 S L:<XivA
B/ME HRE BAE
PLL2 % A\ 0.92 1 2.1 MHz
frLLz N
PLL2 #4525 e 40 60 %
fpLL2 ouT PLL2 &40 8k, (Vop=3.3V, Ta=-40~105T) 20 144 MHz
tLock2 PLL2 8 AH i [a] 82 150 us
56 HESGHFEEHE
5.6.1  PHRE AR R IRTE BB BRI
Feh% 33 PR A R E S A e e
"5 B2 &AF /ME HLRE BKE BT
T B 1.68 1.70 1.70 \Y;
\/POR/PDR b s A R E
LT 1.71 1.72 1.73 \Y
T EENS 2.19 2.21 2.24 \Y
VBOR1 IR R BRI 25 1
BT 2.27 2.29 2.30 \Y;
T B 2.49 2.51 2.55 \Y;
VBoR2 REBE 0 2
LT 2.56 2.58 2.59 \Y;
I By 2.81 2.84 2.87 \Y}
VBOR3 IR R BRIAE 2 ) 3
LT 2.89 2.91 2.92 \Y}
VBORhyst BOR iR - 100 mvV
VPDRhyst PDR iR - 40.00 50.00 mvV
TRSTTEMPO BRI} ] - 0.70 0.95 1.48 ms
VE: HZEATHERE, AEA R,
FAE 34 7] L FE HE R EE RS I 2R AR 1
laa=) = F A B/ME HAE BKE B fr
PLS[2:0]=000 (_-7+#%) 2.14 2.18 \Y
PLS[2:0]=000 (T B&#Y) 2.03 2.10 \Y
PLS[2:0]=000 (PVD iEjf) 80.00 120.00 mV
V TR AT PLS[2:0]=001 (_[- T 2.30 2.34 \Y
PVD T [2:0]= ( ) . .
PLS[2:0]=001 (%) 2.18 2.23 \Y
PLS[2:0]=001 (PVD iEii) 90.00 120.00 mV
PLS[2:0]=010 (_-J1#Y%) 2.44 2.48 Vv
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s ZH % w/ME HAUE mAME B fr
PLS[2:0]=010 ("N F43f) 2.32 - 2.37 \%
PLS[2:0]=010 (PVD L) 110 - 120 mV
PLS[2:0]=011 (_ETH) 2.58 - 2.63 v
PLS[2:0]=011 (" FB&#) 2.49 - 2.53 \%
PLS[2:0]=011 (PVD L) 90 - 100 mV
PLS[2:0]=100 (_-THE&) 2.75 - 2.80 v
PLS[2:0]=100 ("N F43) 2.64 - 2.68 \%
PLS[2:0]=100 (PVD i) 110 - 120 mvV
PLS[2:0]=101 (_ETHE) 2.91 - 2.97 Y
PLS[2:0]=101 (N4 2.81 - 2.86 \%
PLS[2:0]=101 (PVD iE¥#) 100 - 110 mv
PLS[2:0]=110 (_ETHE) 3.02 - 3.08 Y
PLS[2:0]=110 (T F4%) 2.90 - 2.96 Y
PLS[2:0]=110 (PVD iE¥#) 110 - 120 mvV
PLS[2:0]=111 (_-THE) 3.12 - 3.19 \Y
PLS[2:0]=111 ( FF£#) 3.00 - 3.07 \Y
PLS[2:0]=111 (PVD i) 110 - 120 mvV

W HZEEEER, AEAFEF IR,
5.7 Ih¥

5.7.1  ThHEEMNAI B
(1) 47 Dhrystone2.1, Zwi%¥iE R Keil.V5, it b4t L0 448 IS
(2)  FrA M 1VO 5IHERAL TR AL, RS — AT b Voo 8 Vss (EHEHD
(3> BRIAEFRNIUEH, FTA AR HR O
(4)  Flash R AR E S fuck IR R:
® 0~30MHz: 0 N5
30~60MHz: 1 545
60~90MHz: 2 M543 1
90~120MHz: 3 M1
120~150MHz: 4 ANE5EA45E 1
150~168MHz: 5 AN5EA5 & 1A
(5)  MHMEIFERT: feckai=frok/4, freike=frcLk/2
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5.7.2 BATHERIhEE

FHk 35 FEFAE Flash (ART JF) $447, AT DiHE

HRIEO BAHED
SH %4 freLk Ta=25C, Vpp=3.3V Ta=105C, Vpp=3.6V
Iopa(MA) Ioo(MA) Ippa(MA) Ibp(MA)
168MHz 751.56 67.70 802.2 74.02
144MHz 693.94 52.75 745.2 57.66
120MHz 637.4 44.49 691.1 49.39
90MHz 780.88 34.37 831.7 39.375
60MHz 636.86 23.86 689.6 28.7
HSECLK bypass®, {fifi/iif4h
30MHz 636.62 13.29 689.4 18.099
ALE)
25MHz 115.372 10.83 127.76 15.627
16MHz 115.418 7.21 127.93 11.905
8MHz 115.36 3.93 127.77 8.587
AMHz 115.328 2.31 127.78 6.967
2MHz 115.36 1.49 127.82 6.17
IBATIE T AR
168MHz 750.88 28.35 801.4 34.352
144MHz 692.84 22.02 744.7 26.958
120MHz 636.82 18.54 691.1 23.48
90MHz 779.8 14.45 831.9 19.302
60MHz 636.52 10.04 689.8 14.924
HSECLK bypass®, 3 Mg 4
" 30MHz 636.4 5.75 690.2 10.563
y
25MHz 115.318 4.38 128.66 9.115
16MHz 115.344 3.01 128.44 7.673
8MHz 115.358 1.86 127.8 6.481
AMHz 115.348 1.27 127.84 5.93
2MHz 115.36 0.99 127.86 5.645
VE:

(D HEEEWETFH, AP P,
(2) SN By AMHZ, 24 fuclk>25MHz I, FF i PLL;
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k& 36 FLFAE Flash (ART %) $U4T, /TR MIThE

HRIED BAE®
S %A freLk Ta=25C, Vpp=3.3V Ta=105C, Vpp=3.6V
Ippa(pA) Iop(MA) Iopa(pA) Ioo(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#EH 4k
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
AT I
168MHz 750.94 24.71 801.4 30.851
144MHz 692.82 20.21 744.7 25.179
120MHz 636.76 17.96 689.8 22.905
90MHz 780.46 15.03 831.6 20.009
60MHz 636.46 11.19 689.8 16.127
HSECLK bypass®, 3% H]fiH 4k
) 30MHz 636.38 6.79 689.9 11.675
B
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

VE:

(1) HZEAEINEH, REAF RN,

(2) APEBTEr N AMHzZ, Y4 fuclk>25MHz I, JFJ8 PLL; 75 3<i PLL.

(3) *4 ADC. DAC. HSECLK. LSECLK. HSICLK. LSICLK &l #M T TP, TFHEH EAIMIThEE.

Fk% 37 FEFAE RAM AT, BT ThAE

HAEHD RAEY
SH %1 freLk Ta=25°C, Vpp=3.3V Ta=105°C, Vpp=3.6V
Ibpa(pA) Iop(mMA) Iopa(pA) Ioo(mA)
BT TR 168MHz 752.14 70.29 803.8 76.51
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WAEO® BAEY

28 %4 freLk Ta=25°C, Vpp=3.3V Ta=105C, Vpp=3.6V
Ippa(pA) Ioo(MA) Iopa(pA) Ioo(mA)

144MHz 693.74 54.73 7455 59.73

120MHz 637.6 46.22 690.4 51.16

90MHz 781 35.67 832 40.53

60MHz 637.02 24.70 689.8 29.646

HSECLK bypass®, 1 g4k 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

4AMHz 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®, A7 4h

s 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

VE:

(1) HEEEEEEL, REA R,

(2) #PEmtety AMHz, 4 fuck>25MHz IF, 73 PLL; 75 U5¢H] PLL.

(3) 4 ADC. DAC. HSECLK. LSECLK. HSICLK. LSICLK il b AT I, FE3E oM ThEE .
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5.7.3 EEIRMERTHE
FHs 38 FFLE Flash (ART 26) whhdT, MEHGEIR N (Thie

HEREO BRAED
¥ A freLk Ta=25°C, Vpp=3.3V TA=105C, Vpp=3.6V
Ippa(UA) Iop(MA) Ippa(UA) Ioo(mA)
168MHz | 751.34 54.18 802.1 60.33
144MHz | 693.26 42.25 745 47.12
120MHz | 637.24 35.75 689.8 40.53
90MHz 780.6 27.69 831.2 32.539
60MHz 636.72 19.33 689.2 24.149
HSECLK bypass®, fifigfiifsh& | 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
HEE AR A 2 Th 4
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®, S<Hfif s | 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
4AMHz 115.36 0.96 127.86 5.63
2MHz 115.422 0.83 127.84 5.535

i

(1) HLEEEEEH, REAP R,
(2) #PEmtety AMHz, 4 fuck>25MHz IF, 73 PLL; 75 U5¢H] PLL.
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5.7.4 {EHERThEE
FHs 39 (LR THEE

BAEY,
#AED, (Ta=25C) Vov=3.61)
%1% Vop=2.4V | Vpp=3.3V Vop=3.6V Ta=105C
Ippba Iop Ibba Iop Ibba Iop Ibba Ibp
(MA) | (MA) | (UA) | (MA) | (BA) | (MA) | (uA) (mA)
Flash {5 1E#5, RC Ak
. s DR 2o (EM | 9.28 | 0.69 | 9.80 | 0.70 | 10.05 | 0.71 | 12.36 | 20.00
PR TIE 1T SET)
X, FraRG LT — —
. Flash B, RC AR
DA g (EM | 923 | 069 | 9.72 | 0.70 | 10 | 0.70 | 12.35 | 20.00
v =ik )
Flash {# L1, RC A#HR
T ey ?%‘%%%u%iﬁﬁ%%%%m(ﬂm 418 | 021 | 465 | 021 | 487 | 0.21 | 5.91 15.00
R, AR AT BT
. Flash B, RC AR
DM IR G 8o | 419 | 0.20 | 4.64 | 0.20 | 4.86 | 0.20 | 5.86 15.00
v =gk )

T (1) B TR, REEA P R
5.7.5 FRHERThEE
£k 40 R T e

BEED, (Ta=25°C) BAEY, (Vop=3.6V)
Vop=2.4V | Vpp=3.3V Vpp=3.6V Ta=105°C
%,ﬁ: DD DD DD A
loba [[>)) Ioba Ibp Ibpa Iop Ibpa Ibp
(HA) | (HA) | (MA) | (MA) | (WA) | (WA) (A) (WA)
%4> SRAM F17F, fKIEIR &
215|838 | 256 | 9.73 | 2.83 | 10.19 | 3.76 59.39
1 RTC #T7F
S ] %10y SRAM %1, RIEIR &
R R " : 215|352 | 2.62 | 446 | 2.81 | 511 | 3.48 32.00
VL 1 RTC #T7F
#£4y SRAM 3THF, RTC 56 | 2.13 | 7.33 | 2.62 | 8.24 | 2.81 | 8.64 3.45 58.24
4y SRAM K1, RTC KM 213 (251|261 | 331|278 | 3.68 3.45 19.20

F: (1) HEZESIHMEEH, AEAFEPINER.
5.7.6 AMEIhEE
I THEE =18 BE 1% /1 I () EL R — 8 1422 A5 ARt T LA
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ik 41 ShRIIHE

- i BAED Ta=25C, Vop=3.3V By
168MHz 144MHz

DMA1 54 421
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 (ff5 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 2.41
DCI 0.79 0.61
AHB2 (f%f5 168MHz) RNG 0.16 0.12

HASH 1.3 1 HAMHz
CRYP 0.25 0.19
AHB3 (5 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 (fz#i 42MHz) TMR12 0.19 0.15
TMR13 0.14 0.11
TMR14 0.14 0.1
WWDT 0.02 0.02
SPI2/12S52 0.12 0.1
SPI3/12S3 0.12 0.1
USART2 0.11 0.09

www.geehy.com Page 60



HWRIED To=25C, Vpp=3.3V

M in'd
168MHz 144MHz
USART3 0.12 0.09
UART4 0.11 0.08
UART5 0.11 0.08
12C1 0.12 0.09
12C2 0.12 0.09
12C3 0.12 0.1
CAN1 0.18 0.14
CAN2 0.16 0.13
PMU 0.01 0.01
DAC 0.08 0.06
SDIO 0.41 0.32
TMR1 0.99 0.77
TMRS8 0.97 0.77
TMR9 0.41 0.32
TMR10 0.27 0.21
TMR11 0.26 0.22
APB2 (= 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

Hpr

T BZRETHERH, AL IR
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SEMIC!

Geehy

57.7 &HEIhFE
Tk 42 Vear ThFE
WERIED, TA=25C BRED, Vear=3.6V | BfL
%e 2 %4
Vear=2.4V Vear=3.3V Ta=85TC Ta=105C
#%H SRAM JT 5, (KR
‘ 1.894 2.262 6 11
M RTC JF 8
LSECLK. | %1l SRAM i, fiidiR uA
1.08 1.412 3 5
Iop_vear | RTC 4b+FF SR RTC FF
JIRAS , o
#%H SRAM F)5, RTC KA 0.926 1.116 5 10
#%H SRAM 4], RTC <M 0.02 0.128 2 4

E: (1) REGEEVHlRH, AEA P,

5.8  RIhFEAR ML EE I H]
(IR ThFERG IS [ 0 00 52 2 AN NG 88 A O 4 2 P P A P e BB — 2% 4R 2 I ], P Voo=Vooa.
etk A3 IR FEMLIR N [a]
75 ZH *1 BME | BREE | BXE | B
twusteep | MHEERRASS ZCnde 39.00 59 61.20 ns
WA T 124785, Flash 745 £ 12.51 13.602 14.99
VAR AR AL TR ThAEAE N, Flash 7E45 10 15.51 19.552 22.93
twusTop | MAEHUEE LR
TR TI21TH5, Flash fEMREH BB | 125.63 | 133.156 | 135.16 us
PR S TIRIIFERN, Flash fEVR R | 133.52 | 136.956 | 139.60
twustoey | MAEHLAR 2R 173.03 | 214.056 | 227.96
e BEEEIEARL, AL I
5.9 /0 ¥ %tk
Foks 44 EHIREFE(Ta=-40°C-105°C,Vop=2~3.6V)
s ZH *M B/ME BAME BAE L E0A
STD #l STDA 1/O - 0.3Vop-0.04
Vi B AR A R I 5T Fil 5Tf 1/0 - 0.3Vop Y%
Boot0 5| i - 0.1Vop+0.1
STD #1 STDA I/O 0.45Vpp+0.3 -
ViH PN R RGN 5T Fil 5Tf 1/0 0.7Vop - Y%
Boot0 5| il 0.17Vop+0.7 -
Vhys STD. STDA fi 5T, 5Tfl/O 10% Vob - mV
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#s e 20 %M B/ ME HAUE BAE L:2E (A
Jite 2 Ao B IR
» Boot0 5| 0.1 - -
i
Hriiss STDA, iy
likg ORI Voplox<ViN<Vbpa B uA
5T I 5Tf /O, Vbpiox<VIN<5V - - 3
% PA10 f1 PB12, VIN=Vss 30 40 50
Reu g5 bR S5 H A
PA10 #1 PB12 7 10 14
kQ
% PA10 A1 PB12, Vin=VbD 30 40 50
Rep 9N hr R
PA10 f1 PB12 7 10 14
Cio /O 4 L 7% - - 5 - pF
Kk 45 2TAHE(TA=25C)
SPEED[1:0] i B2 %M B/AME | BRfE | B
CL=50pF,Vpop>2.7V - 4
CL=50pF,Vpop>1.8V - 2
fmax(IO)out %j(i)ﬁ% MHz
CL=10pF,Vop>2.7V ) 8
CL=10pF Vop>1.8V ) 4
i HH e R T T B
tiaojout/traoyout | A1 ANET K Z m B~ | | CL=50 pF,Vop=1.8 V-3.6V - 100 ns
PARINALE)
CL=50pF,Vpp>2.7V - 25
CL=50pF,Vop>1.8V ) 12.5
fmax(lo)out %kfﬁﬁ$ MHz
C.=10pF,Vop>2.7V - 50
CL=10pF,Vpp>1.8V - 20
CL=30pF,Vop>2.7V - 10
A B 2 HE CAiR
A H Ry AR I R CL=30pF Voo>1.8V ] 20
trgoyout/traoyout | THIARTA HE G 22 v FE P 1 |2 ns
T[] CL=10pF,Vpop>2.7V - 6
CL=10pF,Vpp>1.8V - 10
CL=30pF,Vop>2.7V - 50
C1=30pF,Vop>1.8V ) 25
fmax(io)out SN B MHz
CL=10pF,Vpp>2.7V - 100
C.=10pF,Vbp>1.8V - 50
tioyout/traojout CL=30pF,Vpop>2.7V - 6 ns

www.geehy.com

Page 63



SPEED[1:0] inc] ZH & B/ME | BRKE | B
ME R T TR | C730PR Voo~ 18V 10
R R =i CL=10pF,Vop>2.7V 4
T CL=10pF,Vbop>1.8V 6
C.=30pF,Vop>2.7V 100
CL=30pF,Vop>1.8V 50
fmax(IO)out Eﬁj(}f)rl’zﬁ MHz
CL=10pF,Vop>2.7V 180
CL=10pF,Vpp>1.8V 100
11
C.=30pF,Vop>2.7V 4
N L B STk A2 1}
Eﬁ’h[l)ﬁ%’ﬂi FE$E’J?LS¢HJ CLZSODF,VDD>1.8V 6
tigoyout/traoyout | THIFRIA HAK 22 5 FE V1 |
FHEf 1] CL=10pF,Vpp>2.7V 2.5 ns
CL=10pF,Vpp>1.8V 4
EINT 2 il 2 ka0 21 i 71
tEINTIpW o . 10
P 5 R bk 6 2
10 iy N th A IR e L
90% 10%
SIS 50%
=50pF :
I
I
| I f
-~ |
: tr 10y out I traoour :
e T >
MR o+t NFEF /3T, HFALETHR (45755%)
HEFA50pfEY, AR HAAHE
FHE 46 i IKB) B R R (Ta=25"C)
incs ZH x4 R/ME = PN L XA
VoL /0 51 i AR R T FELHS CMOS #[1, [lio]=8mA, 0.4
VoH 1/O 5| syt vy BT H 27V<Vpp<36V Vpp-0.4
\Y%
VoL 1/O 51 A4 LG H~F i TTL 31, |lo|=20mA, 0.4
VoH 11O 51 % tH e F P HELE 2.7V<Vop<3.6V 2.4
VoL /0 51 i AR R T FELHS [lio]=20mA, 13
Vo /O 51 it i i i T LU 2.7V<Vop<3.6V Vop-1.3 Vv
VoL 1/O 5| iy AW HL S HLU R [lio]=6mA, 0.4
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Ziass 2H A R/ME BAE Bipr
VoH /O 51 i H e e 1 2.7V<Vop <36V Vop-0.4
E: G EIEER I, AL IR
510 NRST 5| ki
NRST 5| ¥ BZRH CMOS T.Z, Bi%EH | — A /KAM ERHH Reu.
FH 47 NRST 5] jiiFF % (Ta=-40~105°C,Vop=2~3.6V)
75 S # BME | BEE | BKE | B
VIL(NRST) NRST #i A& T HLUE TTL 311, 0.8
VIH(NRST) NRST i A\ 5 LT LU 2.7V<Vpp<3.6V 2
VIL(NRST) NRST #i A& T HLUE CMOS 11, 0.3Vop Y
VIHNRST) NRST % A e BT L 1.8V<Vbp=<3.6V 0.7Vop
Vhys(NRST) NRST Jit & 45 fi & #% < 3B i - 200 mvV
Reu 55 b 2 R ViN=Vss 30 40 50 kQ
VF(NRST) NRST % A&k rh - 100
VNF(NRST) NRST % AR I 38 1 ik Vop>2.7V 300 "
TNRST_ouT 7 AR B S A okl R 2 [ HE N SRR 20 s
511 Ef54hk
5.11.1 12C SMgdeiE
NIEBIBRAERL S 12C BRI, fecua AURT 2MHz. ik BIHUERE R 12C Wi R, feewks
WK T 4MHz.
k% 48 12C £ HFFME(Ta=25C,Vop=3.3V)
PR 12C R 12C
i) 2% LXiva
BME | BOKE | BAME | BOKME
tw(scLl) SCL I B ICHsT ] 4.7 1.3
tw(scLH) SCL If b e i 1] 4.0 0.6 .
tsu(spa) SDA ZE A7 (] 250 100
th(spa) SDA Hdfa fR F i [a] 0 0 900
tispay/ti(sc) SDA 1 SCL _F-F+#t ] - 1000 | 20+0.1Cp 300 "
tisoay/tiscy) SDA Fl SCL R F&In i) - 300 300
th(sTA) TFA6 S A CR AR I 8] 4.0 0.6
tsu(sTA) HE TGP (8] 4.7 0.6 .

www.geehy.com

Page 65




TR 12C P 12C
#5 S L:¥vA
B/ME BAE B/ME BAE
tsu(sTo) 15 1S AR NI [] 4.0 - 0.6 -
tw(STO:STA) 182 1R 25 2 TR 25 4 B ) TR (28 5 IR 4.7 - 1.3 -
Cob 53 2% S 2R IR 5 1 A7 3 - 400 - 400 pF
E: HEEAVHEEH, AEAFE R,
S b W 5 85 b 19 77 =N 3
VDD VDE
=
4.7KQ =4.7KQ=
SDA
1205 4% MCU
SCL
EEWF RSN
G T -
|*/9:Fyn‘]‘l1{ﬁ: ! | L (STA) >:—!< o L‘%ﬁ:
| | | | | ‘):
SDA I\ | X __X_/'?z/:,L
tf(sm"ﬁ* P teeon P taucsow : = )F & tsu(sT0:5TA)
=1 theta | Lo >ty (sp) L
' Lo (soLh) | Y i
SCL ' ': I \ I
— I o
tusoLie—s | tf(SCL"H‘ ot ’:—:< Louso)
e RS E T CMOS B 0.3Vop M1 0.7Vops
5.11.2 SPI4M&HE:
% 49 SPI %‘ﬁ(TﬁZS"C ,Vop=3.3V)
#e S % fB/ME BN BAhr
F#, SPI1
- 42
) 2.7V>Vpp>3.6V
fsck SPI I} B —
MAEE, SPI1 "
2.7\V>Vpp>3.6V
MHz
E#R, SPI1/2/3 .
" S 1.7V>Vpp>3.6V
S R
. . MR, SPIL/2/3 "
1.7V>Vpp>3.6V
tr(sck) . . .
SPI g L FHFT B ] A : C=15pF - 6
ticsck)
tsunss) NSS 57 i [1] N5 4TpcLk - ns
th(nss) NSS {RFFH [A] N5 2Tpcik + 10 -
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s = %14 B/ME BAE L:R v
tw(SCKH) . FEA, frck=36MHz,
SCK = A A i ] TecLk/2-2 Teck/2+1
fiscr) - Fs 2 de=4
tsu(vi I*ﬁfﬁ 4 -
F i N g S (]
fsu(sn PR 5 i
thov) T 4 -
e N AR FFI (7]
thesi) M 5 -
ta(so) ey it U (A [] MAE, fpclk=20MHz 0 3TrcLk
tdis(so) Oy it 2 1B s () ML 0 18
tv(so) HC i B AT K () MR (EREILAT ) - 225
tvvo) F i s A RO [a] F A (R 2 F) - 6.97
th(so) MAEA (i REIL AT 2 J5) 11.5 -
HC i B OR RIS ()
th(vo) FRA(F R Z ) 1 -
DuCy(sck) SPI I g 523 L M 25 75 %
VE: HZEATHMESEE, AEA RN,
12 SPI i} [l — AT CPHA=0
NSSHIA \ (:
\ -—- I
: T : | te (SCIK) : o | : thnss) ! :
| | I
et (A NEE N VG W
= t, | I
CPHA=O Eiﬁifi ¥ Hi | i |
SCKEIN | " P — | L [
:;—(S:; i i tviso : thso) i %;Eggg tdls(SO):
sofd 1/ T '
wsoiht e >< ke i i RE >7
1, ' ___
tsu (sH—N—H— o
|
>< IEON LT >< WA >< BRI ><
| N | o
MOS 18I\ ' N A:
3 h(sD) !
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Kl 13 SPI It} — M A A CPHA=1

NSSHIA \

SCKHIA

te(son)
CPHA=1 1
CPOL=0 | i sckm) ——»l :
CPHA=1 1 twsck |
CPOL=1 |
|
|

! |
| | I |
™t 1 | | la—! |
| tsuass) | thanss)' |
| I/ | | _ |

| I

: | | Er(SCK):
. . I ty gy (5000 L
misosi O E V(SD)E _____ theso | tdis(SO)i
—1<:>< L >< e >< W R E >7
/N | !
il '
:<—tsu<sn—>! : thesn !
| .
W WMARSIL E>< HINEE6™11L >< BN SARAL ><><><><
|

MOS 18I\

VE: WHEAEET CMOS HF: 0.3Vop #1 0.7Vop.

14 SPI i}y B —E i

NSS#IA

} I
CPHA=Q —/m AN
CPOL=0 !

SCKHIA

CPHA=1

CPOL=1

i
I
|
|

| ' {
! | |
! I I
! I I
! | |
! I !
\ |
! \ i
! | |
| | I
CPHA=1 N ! ‘
CPOL=0 i } }
3 | |
\‘ } )
¥ : :
‘} I }
| ]
i
|

SCKHIA +
! | e Lr(sck)
E;:M‘I) Enisot) | L ! tf (scK)
wsown OO wrmsts | WA | wrmse OO
1 Tt %
NOS 4 mamEs | | WS X R
j T T
tymo ! V!
tho)

VE: i AEE T CMOS HSF: 0.3Vop A1 0.7Vob.

512 BHlSh ik

5.12.1 ADC

MK S Ht ] -
® CRHFEER: ADC RFRPREATHIBI E A BRI
® CKHFER=ADC Bl / CRAEAMIE + et 01 %k)
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5.12.1.1 12 fir ADC 41t

FHs 50 12 fiz ADC it

#5 S B/ME B ANE BXE L:¥va
Vbpa A H 1.8 - 3.6 \Y,
IbbA ADC Uit - 1.6 1.8 mA
Vopa=1.8~2.4V 0.6 15 18
fanc ADC #ii% MHz
Vppa=2.4~3.6V 0.6 30 36
Canc PR A R A FL A - 4 - pF
Rapc SRR HLRH - - 6000 Q
fanc=30MHz 0.1 16 us
ts SR B[]
R 3 480 1/fapc
fanc=30MHz
0.50 - 16.40 us
12 R 5y e
fanc=30MHz
0.43 - 16.34 us
o ‘ 10 Pror R
Tcony SKAE RN e b [
fanc=30MHz
0.37 - 16.27 us
8 PR
fanc=30MHz
0.30 - 16.20 us
6 IR
#H% 5112 £z ADC 5
s S %A HL A KA AL
Er GERRE +2 +5
Eo fhifs iR 22 freLk=56MHz, +1.5 +25
o faoc=14MHz,
Ec A IR 25 +15 +3 LSB
Voba=2.4V-3.6V
Ep W R iR 2= Ta=-40°C~105°C +1 +2
EL o LR MR 22 +1.5 +3
E: HEATHERE, AEA RN,
5.12.1.2 B L R Rt
Tk 52 IR EAL IR AR
5 S B/ME BiiiRidlie] BAE E: Xiv
PR (Vop=3.3V, Ta=-
Slope® - 2.47 - mV/°C
40~85C)
1 25°C # JHE (Vop = 2.0-
Va5 - 0.76 - Vv
3.6V)
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Gine) 2% w®/ME HAE = ONI-| Hpr

Ts temp®@ L EUE FEIN, ADC SEFREIN [A] 10

us

Ee (1D B RE, AFEE PN,
(20 S RRAE IS [A) AT DA by 2R e e 22 DR 3R R

5.12.1.3 W E 2% B R IR
s 53 W E S LR

Vaa=l S %14 B/ME | HBME | BKE BpL
VREFINT WE SR L -40°C <Ta<+105C 1.19 1.20 1.20 \Y;
Mt ARSI E R, ADC HY
Tvarefint BN N - 10 us
KRR ]
VRERINT WE S5 R R B Vpp=3V - 3 5 mV
Teoeft IR R - - 30 50 ppm/°C

E: GV, AEA K.
5.12.2 DAC

MASHL] -
® DNL frrgkikinz. PAESAIEZ A i 22 1LSB

® INL AR ARtEiRZE: AR i LA IE S 1S 0 Jedmeja— MUY 4095 2 a3 Lk E AR

i AR A 1) 22
% 54 DAC 5tk
i) e =il %1 B/ME | HBUE | BKE | B
Vopa RO HL Y H R - 1.8 3.6 \Y
RLoap BEL T 7 %%, SRR 5 kQ
5 T Zph 335, DAC_OUT M Vss Z Al 15 O
° . " FHEAE 7 #2 1.5MQ
c ST ZhES4TIF, 7E DAC_OUT 5l Ak 50 .
A%
Loro 7 B SR P
DAC_OUT I AHIK DAC W Kt mts, XfRiT 12 Ak 0.2 v
min DAC_OUT HiE | AfCHY (OXOED) F| Vrers= 3.6 V Abff) '
DAC_OUT B R AT 22 g 1) (OXF1C) F1 Vrer+= 1.8 V 4b1H) Voo 0.2 v
max DAC_OUT HiJE (0X1C7) Fil (OXE38) oA
DAC_OUT AN AR
0.5 mv
min DAC_OUT HJE
— — DAC s K th {2
DAC_OUT S AN R A VREF+- v
max ] DAC_OUT H /& 1LSB
DNL T AR Atk iR 2 fid & 12 {7 DAC +2 LSB
INL VIS AR fid & 12 fii DAC +4 LSB
Offset D #% 1% %2 Vrer+=3.6V, FCHE 12 {i DAC +12 LSB
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Ciine] ZH FE BME | RAEUE | BKE | B
Gain error B R 22 i & 12 {2 DAC +0.5 %
e HEREPREATH, AL .
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ESEIE) SN

6.1 LQFP144 #3585,

PIN 1

Kl 15 LQFP144 #1444

D

D1
H

J‘ ~ /.00 REF.
: |

AR AR ARRARRARAT,
s- |

|
&

A2

0.25 BASE
GAGF PLANF

(1) BRI G2
(2) AR5 AR IZ AR 2 4E PCB L.

FHs 55 LQFP144 3344

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
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SIN 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

E: RO LK RTR

K 16 LQFP144-144 5|, 20 x 20 mm %243 Layout il

—

U0 O0CEnn

0.35

QQHHHUQ_

o
n

IOOOOOAUIno

19.9

1.35

—
-1

.85

T T BEKETR
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NHlLogo —>

EFREIN —

AEls —

PINl——
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Kl 17 LQFP144 -144 5|, 20 x20mm 7= &

Geehy

APM32

A407ZGT7

| | XX

[ ] XXXX
arm

o

S WAS
 FREREAR

< ArmFER |l ogo
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6.2 LQFP100 #HEREE

PIN 1

Kl 18 LQFP100 2% &

5.25 REF.

V0] p—
il

R | &

@ &

QD TR

H REF.

A2

|
)

0.25 BASE
GAGE PLANE

|

|

|

|

|

|
snfiias

|

|

[

|

|

|

|
il
=
0|

(L EAZEIE G20

(2> Pra s Rz PCB L.
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F£H% 56 LQFP100 =} 44

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 TOTIP
4 D1 14.000£0.100 PKG LENGTH
5 E 16.000+0.200 LEAD TIP TO TIP
6 E1 14.000+£0.100 PKG WDTH
7 L 0.600+0.150 FOOT LENGTH
8 L1 1.000 REF LEAD LENGTH
9 e 0.500 BASE LEAD PITCH
10 H (REF) (12.00 CUM LEAD PITCH
11 b 0.22+0.050 LEAD WIDTH

E: T PEZKEIR,

T T PEKEIR

www.geehy.com

19 LQFP100 — 100 5l f, 14 x 14mm 542 Layout 2

16.7

-
>
w

[]]I]I]I]I]I]I]I]I]I]I]I]I]

p— O 111

1I]I]I]I]I]I][I[I[I[I[llpl]l]l][]l]l]l]l]l]l]gs

12.3

0

>y
<+

A 4

16.7

76 - I=l=50

: —
A i —
o —— |
A —
0.3 —
—
—
—
—

=
— —
— —
— —
— —
— —
— —
— —
— —
— —
— —

—100 26

1.2

A 4

A
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K 20 LQFP100 — 100 5111, 14 x 14mm 7r =&

NTlLogo —>

EFmARYM —

BES —

PIN1 ——>

7 AER
71 FEEAE

Geehy

APM32
A407VGT7
| | XX

[ ] XXXX
arm

21 RN A

S WAEAS
S FHRA%
< ArmiEf logo

Il

5|
(]
ES
5
=
E:
=
= (]
=) |
=)
.
—L =

Pinl Orientation

Tray Dimensions
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Tray Length

llllllll

I e

@
u
L
L

OO0 LD
QD@@EﬂWW 0OOoOdoa|
%@EL@@_Zlgjﬁgmlg
|mZmanuZ7Z 7 nw )
‘ ‘%E@llliEEEEE@

EEEQIIIQEEE@EEz

;L-%HH

T
=

—+ X-Fitch+=—

DD

~Unit Dimension -

il i

A

IREHCIARVEF S P D Vg
Fig 57 SRR SEOIRE

UUUUUU

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 25.4 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 ITHER

K 22 APM32A407xGT7 Z5iT Rz B K

APM32 A 407

EREY
APM32=E-FArmAY 32 =51 28

YA G T

XXX

£
XXX=B4mIZMNEHKS
R=&H#X A%
FE=IEERE%

FEmYE
ASRELR BESEE
7=-40°C"~105°C
] ESES
407=FS5 AL T=LGFP
5% E NEHEERAE
V=100pins G =1 MB
Z=144pins
FH 58 1T TG EAIE
T R miG FLASH (KB) SRAM (KB) ESp-] SPQ BT
APM32A407ZGT7 1024 192+4 LQFP144 600 -40°C~105C
APM32A407VGT7 1024 192+4 LQFP100 900 -40°C~105C
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9O  ¥AThEE A4

Rk 59 IR S ar ¥

LI fEJ AR
ST RMU
IR A P A CMU

AT A B 2 RCM

SRk EINT

A 10 GPIO

210 AFIO

G i 2 1) WUPT
HEENE) 5 BUZZER
ST [ M E I 2e IWDT
& & VHER & WWDT
SE N 2% TMR
CRC il #% CRC
CER) =L PMU
DMA il 4% DMA
LIRS ADC
S B RTC
FRAS AT 3% SMC
) 5 Jmy 10 245 CAN
12C $%1 12C
BATAME RO SPI
il AP WOR 2 UART
I H 528 A O & USART
ApEZcAREET LS FMC
LR Nt SDIO
Her g N DCI
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10 RRAPIE

Rkt 60 SCIFRRCADL L

H# J§As ZERHRE
2022.12 V1.0 i
(1) BISEEK LAPM32A407xGT7 RIS ThRERI 4 %
2023.3 V11 | (2)  Hhn% 5.12.1.12 557 IR AR AR
(3) BRI 18 g/l FHZEA R R i 2 e i A D Re LA
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ol !

AT e SRR SR R AT (LURRIFR “Beie ™) BT 5AT, Frsl W2 RibR. FERL K
P2 AU SRIBENE IR, Wi OR B BN B8 1E | B 5O TR BUR o o PR R 7 it 7200 e 32 A 0
— B AR (BURNRR “F 7D CABIHER AT ITA WA . I b AR S H A
5T S SR A AT 7
1. BURIFTH

AT 2 15 Wi AR A I % R AR S FR A P 7= s R = B TR, ARGV nl, AT AT
AL A NIGAS AT Ao 22 py w7 20 A T ) A3l o0 9 AT S0 03 1Bk, i alifb sk .

AFMAFFFIHAE “© 5 ™ ) Wi 5 “Geehy” TREBUEI I NI RORIbR,  FLAMERLHE S b
bR IR % A BRI N H A A TR
2. TR T

SRHEI A AT BT I i AR . BT A U= A

PRIEAN LR B 45 L 9 SRR 7 it B 2 U T AR A A S AR P Y R SR B 7 BB s 2 7

QAR T o B AT AT 3 = 07 (7= s RS BURNRF R, N SRR A AR A AP A P Ak 5 = 7
At RS ERFAL,  BRARTEAR IS BT s & A Rl rh S 405
3. WA H

FEPE T R SERE 7 it PR T SR IR IS (i PR B s 1) 8

G AR T e BT 0 P R S — B, L DR B A LT SRR 4 R e I 4
4. {7 R EEE

AT YA SR 2 Wi 256 = E A 1 () B8 = T MR LRt B DR SR AT, (EL AT AR S ol G 2 HH L
FRAEZE R BRI 5 22 53 Pl S BUIR 72, [RI P B2 PR, Bt AR 0 rpn] B HE I AR SR T 7 7K
JAERTSE . AT AR RBAR U T9R T H P ENERES B S IR, A O AR 7= 5 PR B T T ) ARAEE

FH P AR B B 5 SR A 38 AR = i, R AR it 1 S FH 368 M AT R e A, AR AR
VS R E SRR ABRIARAE . s e SRR F R AR T K AR i S AT R
AP B P AR 1, B AN AR AR 5T
5. ALK

FH PR A FH AR T2 M8 B 48 TE (R0 AR 7 it T 5 N30 < 24 b i 6 P PR P i o P L 1 i P RESZ
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B AL Wi LRI SO eSS S A DG O R DO AR R IR, I (R
ARG T E] KRBk ARY ) W IR R I ORUEE ST T 56 T HUASARE t K / BREOR S B ) EORIFE B
&R S
6. HoiA

AT “H AR (asis) $R4E, FEEANEERAT RVFIIVEE A, SRR BT R IR S
ANEAR,  ELHEEAS R T X S E A AR e 8@ A R FEAR

T PR SRR A A AT ek R AR BT SRR IR Sy, AR R A
7. FHERR

FEARATIE LR, BRARE VAR ZOR AT R, IR/ L “ )5t TR A T AR 55
=7 AR T I DA, AT R BRI Y BTG P A T AR SR A5 ST 7= A A L )z
B i CRLAR(EANER T B 2 R Bl AN HEr, BT B8 =7 2 AR
8. & HVE

AT BT ABCA T A L R A 4R gL (45 8
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