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Datasheet

APM32F103xDxE
T Arm® Cortex®-M3 PI#% ) 32 Ariskis s

RZAs: V2.0



|
7=

RG53M

32 i Arm® Cortex®-M3 P 1% u
e LAESZ )y 96MHz

b 51

HSECLK: 3 Hf 4MHz~16 MHz #hi i i

M AR

LSECLK: #F 32.768 KHz /M %4

HSICLK: i) & #ER 8 MHz RC 437 &%

LSICLK: 40 KHz RC # % %

Flash % & fi = 512 KB

SRAM 7 15 128 KB [
EMMC: 3§ CF . SRAM. PSRAM.

SDRAM. NOR Al NAND 77 i #

JF47 LCD $:H, % 8080/6800 F5x

FVE SR TIAEER

SAHEEHE 2.0V~3.6V

SCRERT g A R 28 (PVD)

SCRPHERR, AFHURI HL =R DD FERE

Vear BEHLA 2 RE RTC J 4% H 25 47 4 TAE

MAL FPU BB, R REH -
ADC -
3 > 12bit #5Z 1) ADC, 5t % 32 1 21 M -
NI IE

ADC i FEHE#L315Fl: 0~Vooa "
SCREXCRAE IR K5 D e

2 1> 12bitDAC "
110

RIS 112/80/51 A~ 1/O, B 474 5 e
FITA /O Yy a] LA 21 16 >S5S e b
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12 JHiE DMA 4188

2 > DMA, i % —MRESCRF 7 ML ]
P B 1A

E I 4%

216 M EJE R 28 TMR1/8, SCHRAEIX
AR SR 4 TR

4/~ 16 Hril e i 28 TMR2/3/4/5, 4
SIS SR 4 ANMBLE E SRR 3R
i LbEs. PWM 5 kit 3055 o e

2 16 AL IEAE R & TMR6/7

2NEITVNER S, B AL R IWDT
8 WWDT

14~ 24 7 B RS e i 2% Sys Tick
Timer

BfE®O

3 /N USART, 2 > UART, 3 #F 1SO7816.
LIN #1 IrDA Z£3)j5¢

2 12C, ¥ SMBus/PMBus

3/ SPI (2 AA[ A 128) , S kKA
/% 18Mbps

14~ USBD

1/~ CAN 2.0B, m]3Z%f USBD A1 CAN ]
] i A ST TAE

14~ SDIO # 1

14> CRC #.7¢

CHF 96 ALAR S ME— ID
BATRAED SWD #l JTAG
PN o
LQFP144/LQFP100/LQFP64
VAR b

BEy7iceg . PC Ahi. Tl #aefk.
ENELE
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1. TRl T O TP PU TP PSY SRR 1
Hx 2

FiEHFS

KHR 7

2. 111 OO 8
3. B TSRS 9
3.1. Arm® Cortex®-M3 PIAZ 3 L I AZ AT SRAM ....c.cviiriiiieieieieieieeesee ettt 9
3.2. T B ettt ettt b e bbbt et a ettt h et et et b et et et e b et e ae et et et ne et ens et et ere b ete et ete e 9
321 AIECEFIAMBAFAEIEHIRE (EMMOC) it 10
3.3. FELTBETTIL ©ooocvoceecece ettt 10
B30 BEEETTZ oottt 10
332 H TR B oottt 11
3.3.3  PEEIETEES oo et 11
334 ERIIEEBEIN oottt 1
3.4. B BI R B0 oottt 12
3.5. RTC L 28 AT T8 v vt ettt ettt ettt e et s bbbt s bbb s bbb s e st 12
3.6. JEBITLE oottt 12
3.7. CROC TF B HL T ottt s ettt bttt 12
3.8. FETH 1O B IT oottt 12
3.9. BT B2 oottt e et 13
391  HEMFIEINFEIIEHIZE (NVIC) i 13
3.9.2  AMEBHWIEAEFEBRIEE CEINTD et 13
310, FHIBHETE (FPUD oottt ettt 13
BT, DMA ettt 13
312, EI B oottt 14
B3, T CWDT) ettt bttt ettt s e s s 14
B4, APEFETT ettt £t £ttt r s 15
B4 120 R oottt 15
BA4.2 128 BAZR oottt 15
3.14.3  EFFIBIEBUE S (USART) it 15
3144 HITHMEIETT CSPI) oottt 15
3.14.5  FEHIBKIRIIZE CCAND oottt 16
3.14.6 A HTEZEIEEL (USBD) .iiiieceeeeieieieeeciee ettt ettt 16
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3.14.7
3.14.8
3.14.9
3.14.10
3.15.
3.15.1
3.15.2
3.16.
3.17.

41.
4.1.1
41.2
413
4.2.

8.1.

8.1.1
8.1.2
8.1.3
8.14
8.1.5
8.2.

8.2.1
8.2.2
8.2.3
8.3.

8.3.1
8.3.2
8.3.3
8.3.4

USBD #2115 CAN 2 ETHI I A oottt 16
TR IR AR TFATIHETD (LCD) ittt 16
BB HINTTIETD (SDIO) oot 16
ST HIETT CGPIO) ittt ettt 16
BEHER oottt et n ettt 17
BEIUBLTHEHAE (ADC) oottt 17
B IBEIEEIEE (DAC) oottt ettt bbbt 17
PIRIE T CSWU-DP) oottt s e 17
PUREREFAEEE CETIMD) oottt 18
T = OO OO RO O O SRUOPRRORRUROORRRPRRON 19
BUBI NI v ettt 19
APM32F103XDXE B 51 LQFPT44.......ooooeieeeieeveecseeee st 19
APM32F103XDXE 51 LQFPT00.........coeeveeeeeeeieeseteeeeseeseeseeseeeeesaeseesee e s seeses s eneneas 20
APM32F103XDXE B 51 LQFPBA..........oooeeeeeeeeeeeeeeeeeseeeeeeeee et 21
BUBIZIBE TR ©.cvoevoeveeeeeeeee ettt 22
BGIHEBEL oottt b sttt 31
B 0 ettt bbb a et h s 33
HIHEIILS <ottt 33
B L oottt ettt 35
THTRZETE ettt sttt 35
BB TTIRZIMEL oottt 36
BHTEAE oot e e a s s s ettt en e n et s s st n et 36
BTTHIZR oottt ettt ettt ettt ettt ettt et ne et ene e 36
BT LT oottt E etttk 36
BEHL T 2 oottt a1ttt ettt bttt et bbbttt 38
E B Gy N 1= 1= RSSO O T U OO U OO U PURREPRRPTTRRION 39
O b I X SO OO U O PP 39
N b= 1 2 SO OO 39
BRRIREERFTE oottt 40
TEF TAEZEIE TR .ottt ettt r b n s 40
PR AT LB B R TR oot 41
B S HLRFFTEMIIIR ..ottt ettt ettt eas 41
BEBLETRFVE ©oovoveeee ettt 42
AT I TEAETE .ottt 47
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8.3.5
8.3.6
8.3.7
8.3.8
8.3.9
8.3.10
8.3.11
8.3.12
8.3.13
8.3.14

9.1.
9.2.
9.3.
10.
1.
12.
13.

PR TEAEIE ..ottt 49
PLL FE oottt bbbttt 50
TEA B E <Rttt 50
EIMC EHE oottt 51
IS ERBEN CERIUIED oo 52
/O B RETE ..ottt 53
NRST B HEENE ..ottt es et n s s s 56
LB E T oottt bbbt a bbb bbb bt 56
12 7 ADC FVE oottt 60
DAC HEL T coocvoeeeeeeeeeeeeeeeeee e e st s et 62
£ = SO OO TR 64
LQFPA44 BHBEIR] ..ottt 64
LQFPT00 FFBE I ..ottt 67
LQFPB4 B ...ttt 70
1 T=0 = SO OO OO T PP 73
LR = = OO OO O SRRSO TSOPEPOPPR 75
F I BEREER AT 2 oottt 78
T N7 OO OO U U TP 79
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1
%2
%3
4
%5
%6
®7
%% 8
%9
%10
# 1
%12
%13
*® 14
%15
%16
®17
%18
%19
7 20
21
122
# 23
%24
%25
7 26
*®27
%28
# 29
%30
7 31
% 32
%33

APM32F 103XDXE P I AEMIIN L .o vvveveveeiesese et 9
TEAE BRI 1o eoevere ettt bbbt h bbb bbbt b bbbt s s 10
TEEEEL T ZE oot R et R ettt 10
LR R R B T AR TR oo 1
TERIIFEAE IR oottt 1
TEIF S IBE LA oottt 14
Z = I ST SRTTTTRPRTOTRON 14
APM32F103XDXE 5l BT AEIIR <ov.vvveeeeeeseee ettt 22
B RAE HL APM32F103XDXE ZRFUMEHEBRETEEL......coovoiveiceecece et 33
FRRBIUTE FELIEIRETE 1oveeeeeee ettt 39
BRRTUE FELUTRETE 1o cveveeeeeee ettt 39
TEEEVE oottt 40
T T 2R ottt 40
PR LA R JE S BB (-40°C < TA < #105°C) i 41
DU B MBI oottt 41
AT B K FL IR #E, B AL BACRS AR FLASH HIEAT (o 43
JEATAESC R IO TR, R AL FRARAG M PIH RAM HHEE AT e 43
MEARAR 2 T MK IR FE, ARIB A FLASH B RAM HHIEAT (o 44
FEHURTAF LB R IR T EE oo vveeee ettt 45
TEATAEEUT A BB BT R, B AR AP FLASH FHIEAT oo, 46
BATREUF I IR R LR AE, BOR AR BEARRS A RAM FIEAT oo 46
MRS (ML R v 48, ARAS A FLASH B RAM HHIEAT o, 47
IR e I v Y i L i < OO 47
HSECLK 4~18MHZ HR35 25 EETE MDD .o 48
LSECLK % #8451 (FLsecik=32.768KHZ)  (NR)B) ..o 48
HSICLK JR I B EETED oottt bbbt 49
LSICLK BRI AEEETE .ottt 49
AR TIFEAE ZRAIIEIEIT ] ..ottt 50
PLL EETE oottt ettt b bt a ettt ettt 50
FLASH B REEETED Lottt 50
EIMC P oottt 51
EIMIRFPE oAttt 52
ESD ZGXF B R ATUE A +.vvvveveveiiees ettt sttt 52
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*® 34
% 35
% 36
*® 37
% 38
%39
7 40
% 41
1% 42
# 43
% 44
% 45
7 46
% 47
% 48
7 49
% 50
% 51
%% 52
% 53

BRI ottt b ettt a bbbttt 52
/O B &FE (MR ZAF Vop=2.7~3.6V, TA = -40~105°C) .ooviviveiiicicieieieieeeie e 53
gt R AR (AR 25 1E Vee=2.7~3.6V,TA= -40~105°C) oot 53
T a1 L L OO UR OO 54
NRST 51l GUERZE M Vee=3.3V,TA= -40~105°C) .o 56
12C R (AR ZEEE VoD = 3.3V5 TAT 25%C) i 56
SPIEFE (VDD= 3.3V, TAZ25%C) oiioiviieciiceeiceee ettt 57
USBD 43 LA (Vb = 3.0~3.6V, TAT 25°C) it 60
ADC it (Vpp= 2.4~3.6V, TAZ-40~105°C) ooooieceeereeeeecesseeeeeeeseesesees s 60
FADC=TAMHZMET IR RAIN cvevecvetevetei ettt s bbb 61
ADC FE T vttt ettt bbbttt 61
DAC AL 1.ttt ettt 62
LQFP 144 EFBEEIIE ..ottt 65
LQFPT00 FFBEEIIE ..ottt 68
LQFPB4 FFFERI ...ttt 71
T T TRAB IR FIZR oottt ettt bttt ettt ettt ettt ettt b et ne s 74
HRELIEBEIIIEZE vttt 76
FERLEZEBHOMFETZ oottt 77
F I BEREERAT 2 oot 78
B ] 7 OO 79
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K1
K2
K3
K4
K5
K6
K7
Kl 8
K9
K10
Kl 11
K12
K13
Kl 14
K15
K16
K17
K18
K19
K 20
21
K 22
Kl 23
K 24
Kl 25
Kl 26
Kl 27

LQFP144 BIBHIZITE oottt 19
LQFP100 Gl AT oottt ettt ettt es st n s aens 20
LQFPB4 SIBHIZI AT oottt 21
APM32F103XDXE B FNZAGIHEE ..o 31
APM32F103XDXE R FIIF BT ..ot 33
TS BB B FTUIRZEE oot 36
BN LTI EETT ZE oottt 37
LT 2oL =~ O OO 37
TEEEELTTZE oot R bRttt s s 38
BN AT IURETE TE X vttt 56
SR AT TR TERIIEE FELI oottt ettt ettt b e 57
SPIIFFE — MABEIUHT CPHAZO0....coiieiiect st 58
SPIIFFE — MABEIUHT CPHAZTM et 59
SPIHFFE — FEREIR b 59
USBD B/ : FdE{5 5 LT AT FRATITTEIIE SL oo 60
12 BEZEFIAEZETT DAC ...t 63
LQFPAAA BB oottt 64
LQFP144-144 5|, 20 X 20 MM 4542 LAYOUT Uit 65
LQFP144 -144 5[, 20 X20 MM FEIIE ...oooiviciceecccceeeeeeeeee e 66
LQFPA00 FF B .ottt 67
LQFP100 - 100 511, 14 X 14MM £282 LAYOUT I ....ovivieiicicieiieiieieeeieiee s 68
LQFP100 - 100 S, 14 X 14MM EPEEFRI L.oooiviiiicceceeeee s 69
LQFPBA F B ..ottt 70
LQFP64 - 64 5[, 10 X 10MM #5743 LAYOUT UL ..ooivuiiieiiiiiiscieeseieee s 71
LQFP64 - 64 51, 10 X 10MM FFEEFRTH ..o 72
HERALZE IR B vttt bbbttt s s 75
FEBE LB R FE B oottt 76
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i

APM32F103xDxE £ 515 i 2 5T Arm® Cortex®-M3 PY#% (1) 32 fif b B ey, TAESIR ek
96MHz.
B S Rk 512Kbytes [F1I7£41 128Kbytes (1] SRAM) , K& (#5587 1/0 St 1 A1k
F3) 2 4~ APB BRI . O N ERTL A 58K I FPU V7 s da S AR T, SRR SN 3 450 AL 2
GAFIEHEERL . FiT TS (s EER 5 3 A 12 (1) ADC. 4 ANEH 16 Ao #4351 2 4~ PWM
SER A, 2 NEEAER S, A S hRHERI e EEE O 24> 12C #0340 SPIEH. 2/~ 128
#0014 SDIO #11. 34~ USART #11. 24~ UART #:1. 14> USBD #1114~ CAN #1.,
APM32F103xDxE 587! R 417 i TAE (IR EEVEH A : -40°C~+105°C, HIEJEREA: 2.0V ~ 3.6V,
— R8RS RAE TR IhRE R A R
APM32F 103xDxE 19554 2 517 S (AL H5 A 64 12 144 ]I 3 MR ARAEASF )
B, S AN E AR A
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3. TheeHid

H Ak APM32F103xDxE 7= e FIANKX L B 155 0 R 3.

%1  APM32F103xDxE 7= & D i Fl 4%
X APM32F103Rx APM32F103Vx APM32F103Zx
e RD RE VD VE ZD ZE
Flash (Kbytes) 384 512 384 512 384 512
SRAM (Kbytes) 64 128 64 128 64 128
g% (EMMC) . H (A3 ¥ SDRAM) H (Z¥F SDRAM)
pGERSERA RN 4
JE I 25 o 0 E ] A 2
LAl e I 2 2
SPI (12S) 3 (2
12C 2
USART (UART) 3 (2
bl
e USBD 1
CAN 1
SDIO 1
GPIOs 51 80 112
12-bit ADC 3 3 3
CERIEED (16) (16) 21
12-bit DAC 2
GaEEHD (2)
CPU #iii# 96MHz
FPU 1
TAEf 20~36V
ESES LQFP64 LQFP100 LQFP144

3.1. Arm® Cortex®-M3 WiZFHHNHERINFEF SRAM
Arm® Cortex®-M3 b F 3 5 feg — R RN Arm b 2%, B s2Bl MCU 75 B3R 4t T R4
PG it o I H BRI R DR, (R I S A s s v B e A0 S HE 1) v T R Gl
Arm® Cortex®-M3 2 32 fii (] RISC 4b2H %, FRALASMIMRIGRER, el 8 f1f1 16 S RLM
it 2318 B R AE T Arm A m B
APM32F103xDxE #5578 2 5117 S 314 N B 1 Arm #%.0, RILE 56 Arm TR 7

3.2. TriEs

ik 512Kbytes [N BINAFAA# a8, T80 7 AN 0
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#2 A

AR BAFH Ihge
WENGAER | 512 Kbytes FH T A7 TBORE e 8
WEBSIE#SE | 128 Kbytes CPU BELL O S £5 AV i) (/5
3.21 TFEERSEFMEER S (EMMC)
APM32F103xDxE 155388 RHIEE R T EMMC £id, i SMC (FiasfAfEfEtlss) - DMC (B&AF
fitfEi2e) 4k, % F PC £/CF £. SRAM. SDRAM. PSRAM. NOR £l NAND
e/ 4.
® N EMMC Hilii, £id@HaiEs| NVIC It
® 5 FIFO
® (RAZ T LLTERR NAND [NAEFI PC R AN AMEfE AR IE AT
3.3. HEEH
3.3.1 ftHEFR
*®3 ftHRITE
R Fe, R . Y B
Vop #4510 fitE, 554k Vop & HL B 4% N
Vbp 2.0~3.6V \
RGN S
4 ADC. DAC. HEfifitk, RC #k¥ Al PLL 1)
RISt . ffiH ADC 5% DAC I5f, Vppa A15
Vssa/Vbpa 2.0~3.6V
/NTF 2.4V, Vopa Al Vssa 221493 7 %23 Vop A
Vsso
KM Voo I, dlIE IR D)%, 9 RTC.
Vear 1.8V~3.6V
A 32KHZ 4R35 2% F1 i 7% 27 A7 B fk L

R TR R S| AR A

www.geehy.com
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332 HEHEES
T R A AT MCU B AR, AR ThAE, T 20F =Fh TAER .
#4 BRI TR
G2 ]
FHEA (MR) T IEH s T #4E.
R #EAE L (LPR) AT A5 1R
HT CPU AU, 1 a5 i o s PSR A g 4t
KWL HDIWT, P EEAE T FWFEIRES, T4V SRAM (1) A 254 1
ko
VRS AE AL F IR A T TARIRES, RV R AL TS B At
3.3.3 ftREEE
FEENERER T LB (POR) AHHEAL (PDR) HES. ZHEHAL T TIERE, RERS
FEAE R 2V B TTAE, 4 Voo K T 155E HIIRME Veoreor I, RASIRFFEADIRGE, JoFFIERES
=K DA N
P iR PVD WA Voo/Vooa F s 44 1 00 ) FE A 5 BRAE Vevo L, 24 Voo IR T 8E T80
FRIRAE Veyo I P72 A= by, b T AL RS P AT DR H 805 A5 B ok s ) 2 N 22 8. PVD Thg
FTEIEII P ITE . KT Vporpor M1 Vevp L1162 75 5 Tu i LUK
3.3.4 fRIIFEHEN

77 i SR AR IR, T LAEARTIAR . KR Sl (8] A1 25 Aol - 22 [ ik 38 g 2 1441

w5 AR

RARA L]

FEHEIRAL T, R CPU 1k, Frfi SbBCARAL T AR, JFH AR A4

-
PR o ez cpU.

TEOREE SRAM FIZF 728 WA AN ERIEDL T, SRR AT DLk 2 AR 1 H
REVHFE. TEAEHLBLNT, WER 1.5V il 51k,  PLL. HSICLK ) RC
PR 21 HSECLK S AR aspi o ], I 2k B 1 il At aQ (G T A A

LB Ko ATDUEI AR — AL E K EINT HIE S0 HAbHE 58 M A5 LR S b i o
EINT {550 LA 16 AN 1/0 12—, PVD K%t . RTC %k USBD
(A5 5
TERFHUE S T o] LU B AR RS FE . AERFHLENR, AR R TR R 4
Weoer, FTLLAER 1.5V 2RI L DI, PLL. HSICLK f) RC R a3 Al
. HSECLK b iRIRG: 2 th i el BEAFHUE RS, SRAM FIZF /744 1 4 25
R

Rk, (B & A as A B AR IRE AL A0 AR
MAFHURE R 262 : NRST _ERJSMEEEA(E S IWDT EA. WKUP
SUEER— A ETHARE RTC f i B 2
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3.4.

3.5.

3.6.

3.7.

3.8.

e TERENSHLER USRS, RTC. IWDT FU%E R A 2 3 1l

IS JE 5

R0 3B M 8MHz 1) RC $iR% a8 /E AN B, B J5 vT DUE SRS . HR AR 1
4~16MHz B Bl 2kr I B SN B RN, RGuK B S DI HeE] 9 RC 4RG3, W SR A AR
T, R DA AR S T . [FIRE,  TETE B AT DURECM PLL 8P 58 A R BT B (>
— AN 1AM IR G 2 R R .

ZANHsr Aigs F TRCE AHB. = APB (APB2) Filfikig APB (APB1) (4% . AHB il i APB
(1R E AN 96MHz. 2% | 5 [ B IR SIHE .

RTC fljG &% F5%

RTC R & 5 47 A5t —ANJF e i, 75 Vop A 2 % T 361 5 Voo £, 750 1 Vear 31 .
JEAZIEE (42 16 BLINZ5A738) T DU TE S5 Voo I, 5217 84bytes (I i %4 . RTC
G % 20 B S RGBT OIS0, 2 W B R, R S sT .

SN I B R — SRR T B, T L& M SR T RE, BT b b i Ay
Btk rh W oh e . e R I AT LG R AR 32.768KHz 1] it iA TR 17 2% « 1R 25 5 IR 7 2%, N ¥ 40KHz
{58 RC #7358 AN R A BH 22 128 4. NAMEFAR R 2, T LB — A 512Hz
555 RTC FIBf 8P TR . RTC A —A 32 il gmfe i 2ias, F T H bR & AF 28T
KA E R 2. A 20 L2 ToAias H T i 2R e, BOARE LN R R —A 1 BRI
[ M 32.768KHz 4.

BBEE

TEJashE, @it BOOT 5l BT LM P INAE A7 G 25 RGUAT i a BN SRAM [ = Ff i Bk = rp
WP, FEMEFET (Boot loader) 7T KRG AHitigs, A LB USARTA X INAF HHT 147 9w
o

CRC i+#H 7t

CRC (B TTARI) HALM LA — MBI 2 AR5, N—A 32 B SR e —
CRC 14,

TERZ N T, 2T CRC MH AR H T IE L sl 7411 — 2% . 78 EN/IEC 60335-1 #r
HERTEE N, Rt T —MIGUE NG e B 7 7 .

CRC TH5 .yt ] DL T 52 M F SR 35 4, SRR AE N S 5 B 4TI, HAFMIEs
E AR E .

A 10 %O
AP AT HE 51/80/112 4> /O, RAARIEFAISH G S b, Frf /0 BT W 2] 16 A4k
Wil ds, JF B /0 SCRE BV @ HL T4
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3.9.

3.9.1

3.9.2

3.10.

3.11.

Hp DT |

HER FER S ErEHZE (NVIC)

APMB32F 103xDxE 55 517 ity P9 B {1 14 1] 5 =X e s ) 25, B8 Ab 3 2238 65 A RT Bt il 1 i i
(45 16 4 Cortex-M3 [ lTZk) A1 16 M2 .
EAREE NVIC SEIL 7 IRRER Fr) r B 52 40 252
Hh T N Stk B RN A
EHATNVIC #:0.,

SOV I 1) AL 2

Qb 2R B (R i AR S R
SCRER R R Th e .

H S A7 AL B IR

TR I B E R, TCHREIME LI

AL DL g5/ 1 o T A AR Rk R VR 1) P B B T R

AhER BB 2% (EINT)

AR B 19 AN RS SR AR T B B, T 72 T A SR
A e T AT DUBOST HAE B R S R TR R RIS ERGAMY) L IR R M B R
— ANHEE A SR R AT P R SR R A5 EINT AT LRI 21 fik e 58 22 /N T P 355 APB2 PR e 241
AR 112 4@ 10 LIRS 16 Aohasrhibizk.

FREZEHEETT (FPU)

PR ESL ) FPU VF SIsH A FR R IG, SR IEEET54 bruE, SCRFHSEF SIEHE, ENE
VA : CMP. SUM. SUB. PRDCT. MAC. DIV. INVRGSQT. SUMSQ. DOT. 53 #BHEE
B TR )7 S 4

DMA

RIGM 12 #3iE ] DMA (DMA1 B4 7 ANliE, DMA2 b 5 NliE) , Al DU BRIk 2 2170k
B BB BITE AL SR 28 B IO BR A, 2 > DMA 456 83 3 R R0 X T EE, 84 T
) A A A B X 45 R I TP A F T

TANMEIEEA T IR DMA W5 R3Z %, [RIN AT DU E - fil i B ANl s AR AR
bk E bbbk wT DU B E

DMA AT DL =2 4% SPI. 12C. USART, B, FEAFI 5 i e i 28 1 i 2% TMRX,
DAC, 12S, SDIO # ADC.

Y € & o e o o o o

N
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3.12. ERf 3

KR ER APM32F103xDXE 158 K251 7= i B & 2 Mgzl enf 48 (TMR1, TMR8) . 4 /Nl
FERES . 2 DNIEARERZS. 2 NETIER A1 N RGN 6] 2 25 .
NRUE T B Foe i 45 1 e i 83 FFEA 2 i 231 Tk

%6 ENAThRELEL

FENTERRT RGHEE A HEAER R b R 8
SE I a8 A Sys Tick TMRer TMR6 TMR7 TMR2 | TMR3 | TMR4 | TMR5 TMR1 TMR8
LESCEIES 24 i 16 fir 16 fir 16 fi
eSS I I - .k, W, AR el mF, FETE
T AR 1~65536 < [AIERBH 1~65536 < [FII{ER A 1~65536 < [FIfEREBH
72 DMA 5 3R AL AL AT
R/ L BOEE 0 4 4
HAMar BH BH il
- ROEDEFEEEIIE | - BAWIEXKEAR LA PWM
- TR, T AT DA By
- BTN ERERS RS - BCEY 16 A HEER S, B5
- HT774 DAC il k(5
- HRAHEIENEI6E . - T PWM i TMRx SE i 85 HA A R K D i«
To
DIREw |- HIHHEN O RE AR - EAERBRESAMIIN DMA |- BLEJy 16 L PWM KRN, &
- ATLMEDy 16 iR
— AT R R G R HA&iffRE S (0~100%) -
\ It K g
- ATGRAR B - ARG AE S A | - FEERRAEET, TS AR
1 E 3 NIRRT 4k, [FI PWM 4t g2t 1L
o - RO SRR

3.13. FI'1#H (WDT)
APM32F103xDxE izl 2% RVI7= N BEIRANE T 1), $24t 7 58 @2 k. B ) R Af 1 Fn

MBI RGN BANE T8 IS TIRATE LA TIH) FTH SRAS I AR A o ey B 13RS RS )
W TR B4 IR, AR — A (DOERT T & DAE 11D s A R R AL

*7

I

THEER

a ki

TR

. b ES o

ThREUL A

MALETI | 1242

1~256 Z ]

T fEEBH

NP BB ST () 40KHz 1) RC 4R 7 fe #fit
Bl RUOMIXAS RC IR A AT 0 8, BIr
PUE AHEAT TAEHLRI AR HLA
TE R A 1 R ] AR R Gt
A CAMEN—A B g8 N AR i i

IR
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L7 Zii vzgg FAHREN hEE B
T D R R
1.
TR, R T DLRRS
TR E HEAT

WHE | 7L A~

- AERAE RN AT B AL R Y.
- HERPRIREE, BAT R R
- AEPREEAT, TR AT DR S

3.14.

3.14.1

3.14.2

3.14.3

3.14.4

A& O

12C B £k

WE 24 12C Bk, Ha TIET 2 EREME, CRpsER YU, 12C B0 FF 7

frE% 10 LG4k, 7 AL MBS SR HBEE S0, W B T CRC K AEZRMR K. BT LAE
F DMA #4533 SMBus .2k 2.0 it / PMBus £1.4%.

12C3/4 Mgk — MWL ATH N, HPBETEdRZL (SDA) METHREP (SCL) dpk. wLMERN “K
GHES” R “RRIER” TAE, WTRAEARHERIR. PuBAEE, RIS EE AR N gt AN, m
AL ORI PRI AR B 5 42 1) R AR

12S E2k

2 MhRAERT 12S #:10 (5 SPI2 A1 SPI3 B ) AT L IAE T Ee MR, X 2 MEORTUIRLE N 16
Prag 32 frfi NE4 HBiE . R PR AR N 8KHZz 3] 48KHz. 4 F— e/ 12S O E
RNFEREEL, ERERERETLLLL 256 5 KA 25 /MR 1) DAC 8 CODEC (fiRig#s)

A RIRIRP B RS (USART)

KA 51 APM32F103xDXE 157 R 517 4 ik 3 ANl FH [RE R P IUK # (USART1. USART2
HTUSART3) HMIPANIE M bk 4 (UART4 F1 UARTS)

X 5 ME LR RS . SCHR IrDA SIR ENDEC fE5dn it . AL gsi@Emiat. e T
AR IR LIN 32/ M fg

USART1 2 38 {5 3 % AliA 4.5Mbit/s, e O [l (5 8k n] ik 2.25Mbit/s .

USART1. USART2 fil USART3 EA {4 CTS Al RTS {5 54 H#, 3% 1SO7816 & RERM

J SPILEMER, K7 UARTS ST H e LIRS LUl DMA #:4E .

BATSMEER (SPD

23k 34 SPIUEI, 7E MBI BT, A0 TR0 T 38 13 3 % 1T ik 18 JRA/Ab . 3 A4
ST 8 Fh R, T E AR 8 frak 16 fir. FEMEH) CRC P2k el 3 FHE A ) SD
AT MMC

FI A 1) SPI 2 D #8] LA A DMA #2145
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3.14.5

3.14.6

3.14.7

3.14.8

3.14.9

X EM% (CAN)D

CAN S 4 M3f% 2.0A F12.0B (EF)) #MIE, BEHE A IMbit/s. & 0] DAZIOR K%
11 BEARRFF IR EMT, ] DUESORUR I% 29 AR IRTFIF R I, B 3 ANRIEMEFE R 2 AUk
FIFO, 3 2% 14 DAl HIIERE & .

B BT BB (USBD)

77 R 4 id USBD 4% itk USBD (USBD1. USBD2) , i#ff4:id USBD ¥4 (12 Jk
BrFD) b, st aUn] AR R, HA LR ThEE . USBD & H 1 48MHz I £ P 35 PLL B
=k, {HF] USBD Ihfeht, RGin 40 HEERE 48MHz, 72MHz. 96MHz Hiffj—/>, w4 HlZit
17080, 1.5 738, 2 73 45Ek1S USBD BT i 1) 48MHz.

USBD1. USBD2 St arf7asttuhit. SR, RBblR—mF 2 A RefE A H A 1 4>,

USBD # M5 CAN 0/ R H

USBD2 5 CAN [HfH s F i, 7%

® 7t USBD2 %tk 0x1000 45 0x00000001.

® PA11 fil PA12 5] iy USBD2 i, CAN fii I H& 5] .

Y T USBD1 A1 USBD2 3L 51, Fir LALR— i B8] R ABAE A — A~ USBD, 24 75 22 A i i
USBD il CAN i, 7 f USBD2 ft# USBD1.

W m BaSEIHITED (LCD)

EMMC ] VAC & ik 5 Z BT LCD i 25 ) o4& +:, B 3CFF Intel 8080 A1 Motorola 6800 s
R JFRENS R EHL S E I LCD 1. XA LCD H:474 1 AT LR 7 (ke 2 47 5 1 L 2
BRI, S D s 42 ) 8 1 Pk i 7 2.

ZERFRNRHED (SDIO)

SD/SDIO/MMC F=ALEz 1 AT L3 HE MMC & REEHITE 4.2 i 1 3 AN [ RO BH S 26 A 1 A CBR
WD . 4R 8 . 7E 8RBT, % AT LU RO M i % A B 48MHz, %3 %% SD 17
fitk T 2.0 fi

SDIO ffif RHIVE 2.0 O RFP 8 SR 1 A7 (BRI F1 4 .

H BT 108 H fi A X g — S — A~ SD/ISDIO/MMC 4.2 FR IR A1 —AN ik MMC 4.1 fiREL 2 BT AR A
RN

&7 SD/SDIO/MMC, ixX/MEI564 5 CE-ATA B th il oA 1.1 345

3.14.10 BAmARmHED (GPIO)

PR R Z A 112 > GPIO 5L, BEASSIIAAES AT UL A B A . SR BT IR + FaA
Cris AN BRIl R s A ThEe s . 240 GPIO 5| JHI#S 5 % 5 sl bl i 52 FH /i 3k
Ao
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3.15.

3.15.1

3.15.2

3.16.

FEFENEBWT, VO 5|4 EThaen] LB — M & R EsiE, DUBERZIMEN IO F17
o

L2 g S

BB F#H4% (ADC)

PR AR 3 A 12 RLRRSB T g%, 44> ADC FEA 23k 21 ANAMERIEIE, AT DASEEL Rl

e, ERMEET, SIS AT RS E I — AN IR e

® ADC #: 1 E ¥ A 48 D RE AL RD R RE . 28 SURERFEAM R RE AN B YR . ADC 1]
LA DMA #:1E .

BAOE T IR IhRE VPR R RS b M L — B . 2 ER T AR @IS, MG S B mE R

A, R A il

A ER 2 (TMRx) FlE s hilErt 88 (TMR1 1 TMR8) 724 =i 44 vl LAY 1) N 3 2 Bk 2

ADC IFFUE bR AEN R, ST RefE AD HFedfe S e e 25 o

BB #HEE (DAC)

P 12 A G2 ¥) DAC 3 n] DU T4 2 B35 5 0 2 B URAS S 0F 5 th . X101
R P 08 A2 e £ Rl 1) P L R R B2 ] PR TSR #5 SIE B

XA T D SR R IR Ty RE

P DAC #efieds: & —MMthiEiE

8 firak 12 Az H i

12 R 1 2 A0 O o 55

[F 25 5 Th Rk

77 A g i

PR = A

X DAC jd i My By A 5 e 4

FEAVEIE AT 8 DMA g

G ik R AT A

MNZHHE VREF+

KA & 1) APM32F103xDxE 35 25177 A 8 Mk DAC ## ()% N\ . DAC J8iE 7] LA &
I 25 PR S kSR A R AR R RN [R] ) DMA JE3E .

WikEn (SWJ-DP)

Pk Arm [ SWJ-DP $:11, X/ —AMEEA T JTAG AT gl 8 10, o] DASZI R 47 gk i
WP Bk JTAG # 10 193%4% . JTAG (11 TMS 1 TCK 15 54> %5 SWDIO il SWCLK Ft /1 515, TMS
JH_E R — MR 1945 5 7 51 THE JTAG-DP F1 SW-DP [F] Y4 .
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3.17. WNHERIREAEHR (ETM)

i Arm RN URER R JC (ETMD . APM32F103xDxE JEi 1R/ ) ETM 5] Bl%E Bz 21 44857
Exvi 4T (TPA) e, A CPU AL DL sidtfan R4 A, AFE RN AR AL T IE M 4
LB T SRR ANE R . TPA B4 m LUELE USBD. LUK Bl e il 1 i 4 21 R F 4L

S R4 2 AR A e B R AL B AR R R ok, IR R E MR N ER k. TPA
B T LA R T BRI ARG TS, IFRE 5 58 =5 I R R e
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4. BIHER
4.1. Bl

4.1.1 APM32F103xDxE &% LQFP144
K1 LQFP144 5| 5545 1

- - oo
i = v 1T T oN-O N N~ O
T T i A T 31T
OO0O0000000O0000000000000000000000 00001100
SFEEE R EEE R R R
PE2 01 108 O VDD_2
PE3 ]2 107 A VsS_2
PE4 ] 3 106 1 NC
PE5 O] 4 1053 PA13
PE6 O 5 104 [0 PA12
VBAT O 6 103 O PA11
PC13-TAMPER-RTC O 7 10230 PA10
PC14-0OSC32_IN O 8 101 @ PA9
PC15-0SC32_OUT [ 9 100 [0 PA8
PFO CJ 10 99 [0 PC9
PF1 O 11 98 O PC8
PF2 Q12 97 O PC7
PF3 413 96 [0 PC6
PF4 O 14 9501 VDD_9
PF5 O 15 943 vsS 9
VSS_5 [ 16 93 [0 PG8
VDD_5 O 17 92 0 PG7
PF6 O] 18 91 [0 PG6
PF7 C§ 19 LQFP144 90 O PG5
PF8 O 20 890 PG4
PF9 [ 21 88 [0 PG3
PF10 O 22 87 [0 PG2
OSC_IN O 23 86 [0 PD15
OSC_OuT 24 85[0 PD14
NRST [ 25 84 1 vDD_8
PCO 26 83[1 VSS 8
PC1 27 821 PD13
PC2 O 28 81 PD12
PC3 O 29 80 1 PD11
VSSA [ 30 7901 PD10
VREF- 4 31 78 0 PD9
VREF+ 32 773 PD8
VDDA 433 76 [0 PB15
PAO-WKUP [ 34 750 PB14
PA1 35 740 PB13
PA2 O 36 73 PB12
E88ITIVILL 2B IBELEIIBESSBICEERIRCN
NS NN NN NN NN NSNS SR E N
S S S 0O OCNTNOONTDVQAETNDVANNOTNODTIDO — — —
g%'o%iﬁg§§EEEEE%'D'EEE@gﬁJEE%'Q'EEEEEEEEm'Q'
>g >9 >QCLD. D.D.D.n_u_cgg

www.geehy.com Page 19



4.1.2 APM32F103xDxE &% LQFP100
K2 LQFP100 5| 44 1

mlm| g N~ O W<
O ~—o0 o ® NOULSTONOWUMITONTO ™~ ™ v «— «—
Qe R R PR PR R R RRERRRRRREE
OO0 00000000000 000000000100
S8 3583385533308V DDB RN R
PE2 Ol1 750 VDD_2
PE3 02 740 VSS_2
PE4 O3 73H NC
PE5 [ 4 723 PA13
PE6 O 5 718 PA12
VBAT 16 70 8@ PA11
PC13-TAMPER-RTC ] 7 69 0 PA10
PC14-OSC32_IN [ 8 68 [0 PA9
PC15-0SC32_OUT 09 67 0 PA8
VSs_5 010 66 |7 PC9
VDD_5 [ 11 65 PC8
OSC_IN []12 64 P PC7
OSC_OuT 13 LQFP100 63 1 PC8
NRST [ 14 621 PD15
PCO 015 610 PD14
PC1 16 60 0 PD13
PC2 17 59 0 PD12
PC3 18 58 0 PD11
VSSA [ 19 57 0 PD10
VREF- [0 20 56 [ PD9
VREF+ [ 21 55 PD8
VDDA [ 22 54 1 PB15
PAO-WKUP [] 23 53[0 PB14
PA1 [ 24 520 PB13
PA2 [ 25 510 PB12
ERIIBHTSBIZIEIEBIITIIIIISTIIB
bbb od
LIHTILEISRpabIAS-S2I22 T,
l@gﬂ.&ﬂ.D.&Q_D.Q.D_D.D.&H_JH_JH_JEEH_JEEQQ
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4.1.3 APM32F103xDxE #5% LQFP64
KI3 LQFP64 5| 73 |4

[Sp NS} E
(] o N~ OuwWw<
Qy o © NOUUTOAN T~ «— —
gwmmOmmmmmoooo<<
>0 a W a W a'a [ TR TR T YR T Y Y WY WY Y
OO00°O0-°O00 000000 [ naM[mm
ﬂ'C’)NFOG)OOI\LOLOQ'(’)N\—OCD\
O O O O OO LULOUOWL L WOLW WL T
VBAT 1 48[ VDD _2
PC13-TAMPER-RTC [ 2 470 VSS 2
PC14-0SC32_IN []3 461 PA13
PC15-0SC32_OUT 4 4500 PA12
PD0-OSC_IN 05 4410 PA11
PD1-OSC_OUT []6 430 PA10
NRST O 7 4211 PA9
PCO 08 410 PA8
PC1 ]9 LQFP64 400 PCY
PC2 [ 10 390 PC8
PC3 O 11 380 PC7
VSSA [ 12 370 PC6
VDDA 13 36 [0 PB15
PAO-WKUP [] 14 35[0 PB14
PA1 015 341 PB13
PA2 []16 330 PB12
NMNOOO T AN MWL OMNWOWMOO O «—AN
\—\—\—NNNNNNNNNNO’)MO’)/
[N NN EREpEREREREREpEpEpEpERERE|
DT TETO O O+~ ANO v v «—
R af R R0ERBE540
=8 =8
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4.2. 5lHTEEHE

#%8 APM32F103xDxE 3| HizhfeHiiR

51 B | e AT H S TR
o | w 5
3 43R | 2| I |z @ ‘
e & & o | Gk RS AITRE 5 Tk
9| g| o =
ar| ar|
TRACECK,
PE2 - 1 1 I/0 FT PE2 -
SMC_A23
TRACEDO,
PE3 - 2 2 I/0 FT PE3 -
SMC_A19
TRACED!1,
PE4 - 3 3 I/0 FT PE4 -
SMC_A20
TRACED2,
PE5 - 4 4 I/0 FT PE5 -
SMC_A21
TRACEDS3,
PE6 - 5 5 I/0 FT PE6 -
SMC_A22
VBAT 1 6 6 S - VBaT - -
PC13-
2 7 7 I/0 - PC13() TAMPER-RTC -
TAMPER-RTC®
PC14- OSC32_IN®| 3 8 8 I/0 - PC14©) OSC32_IN -
PC15-
4 9 9 I/0 - PC15®) 0SC32_0ouT -
0SC32_0uT®
SMC_AO0,
PFO - - 10 I/0 FT PFO -
DMC_A0
SMC_Af1,
PF1 - - 11 I/0 FT PF1 -
DMC_A1
SMC_A2,
PF2 - - 12 I/0 FT PF2 -
DMC_A2
SMC_A3,
PF3 - - 13 I/0 FT PF3 -
DMC_A3
SMC_A4,
PF4 - - 14 I/0 FT PF4 -
DMC_A4
SMC_AS5,
PF5 - - 15 110 FT PF5 -
DMC_A5
Vss 5 - 10 16 S - Vss 5 - -
Vob 5 - 1" 17 S - Vbp 5 - -
ADC3 _IN4,
PF6 - - 18 I/0 - PF6 -
SMC_NIORD

www.geehy.com

Page 22




5| RS _ ETIRO AEME A TheE
o | « ES
el B | 2| I |xmo| g ‘
s | E| & o | Gk BRAS T B = T
9| g| o =
| |
ADC3_IN5,
PF7 - - 19 I/0 - PF7 -
SMC_NREG
ADC3_IN6,
PF8 - - 20 I/0 - PF8 -
SMC_NIOWR
ADC3_IN7,
PF9 - - 21 I/0 - PF9 -
SMC_CD
ADC3_IN8,
PF10 - - 22 I/0 - PF10 -
SMC_INTR
OSC_IN 5 12 23 I - OSC_IN - PDO™
OSC_ouT 6 13 24 (0] - 0OSC_ouT - PD1™
NRST 7 14 25 I/0 - NRST - -
ADC123_IN10,
PCO 8 15 26 I/0 - PCO -
DMC_WE
ADC123_IN11,
PC1 9 16 27 I/0 - PC1 -
DMC_RAS
ADC123_IN12,
PC2 10 17 28 I/0 - PC2 -
DMC_CSs
ADC123_IN13,
PC3 11 18 29 I/0 - PC3 -
DMC_CKE
Vssa 12 19 30 S - Vssa - -
VREF- - 20 31 S - VREF- - -
VREF+ - 21 32 S - VRer+ - -
VDA 13 22 33 S - VbpA - -
WKUP,
USART2_CTS®),
ADC123 INO,
PAO-WKUP 14 23 34 I/0 - PAO -
TMR2_CH1_ETR®),
TMR5_CHH1,
TMR8_ETR
USART2_RTS®),
ADC123 N1,
PA1 15 24 35 I/0 - PA1 -
TMR5_CHZ2,
TMR2_CH2®)
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5| S _ FEThEe® G S TR
o | % B
el B | 2| I |xmo| g ‘
e & & o | Gk B T B 5 X Ihe
9| g| o =
ur| ur|
USART2_TX®),
TMR5_CHS3,
PA2 16 25 36 I/0 PA2 -
ADC123_IN2,
TMR2_CH3®)
USART2_RX®),
TMR5_CHA4,
PA3 17 26 37 I/0 - PA3 -
ADC123_IN3,
TMR2_CH4®)
Vss 4 18 27 38 S - Vss 4 - -
Vop_4 19 28 39 S - Vop_4 - -
SPI1_NSS®),
USART2_CK®),
PA4 20 29 40 I/0 - PA4 -
DAC_OUT1,
ADC12_IN4
SPI1_SCK®),
PA5 21 30 41 I/0 - PA5 DAC_OUT2, -
ADC12_IN5
SPI1_MISO®),
TMR8_BKIN,
PA6 22 31 42 le} - PA6 TMR1_BKIN
ADC12_IN6
TMR3_CH1™
SPI1_MOSI™
TMR8_CH1N
PA7 23 32 43 le} - PA7 TMR1_CH1N
ADC12_IN7
TMR3_CH2("
PC4 24 33 44 le} - PC4 ADC12_IN14 -
PC5 25 34 45 le} - PC5 ADC12_IN15 -
ADC12_IN8
PBO 26 35 46 le} - PBO TMR3_CH3 TMR1_CH2N
TMR8_CH2N
ADC12_IN9,
PB1 27 36 47 le} - PB1 TMR3_CH4©®) TMR1_CH3N
TMR8_CH3N
PB2,
PB2 28 37 48 Ie} FT - -
BOOT1
PF11 - - 49 Ie} FT PF11 SMC_NIOS16 -
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5| S _ FEThEe® AR TR
o | 3 5
El) B S| 2| ¥ |zmo p \
e & & o | Gk BRI AT B 5 IR
9| g| o =
ur| ur|
SMC_AG,
PF12 - - 50 I/0 FT PF12 -
DMC_A6
Vss 6 - - 51 S - Vss 6 - -
Vbp_6 - - 52 S - Vop_s - -
SMC_A7,
PF13 - - 53 I/0 FT PF13 -
DMC_A7
SMC_AS8,
PF14 - - 54 I/0 FT PF14 -
DMC_A8
SMC_A9,
PF15 - - 55 I/0 FT PF15 -
DMC_A9
SMC_A10,
PGO - - 56 I/0 FT PGO -
DMC_A10
SMC_A11,
PG1 - - 57 I/0 FT PG1 -
DMC_A11
SMC_D4,
PE7 - 38 58 I/0 FT PE7 TMR1_ETR
DMC_D4
SMC_DS5,
PES8 - 39 59 I/0 FT PES8 TMR1_CH1N
DMC_D5
SMC_D6,
PE9 - 40 60 I/0 FT PE9 TMR1_CHA1
DMC_D6
Vss_7 - - 61 S - Vss_7 - -
Vbp_7 - - 62 S - Vop_7 - -
SMC_D7,
PE10 - 41 63 le} FT PE10 TMR1_CH2N
DMC_D7
SMC_Ds,
PE11 - 42 64 Ie} FT PE11 TMR1_CH2
DMC_D8
SMC_D9,
PE12 - 43 65 I/O FT PE12 TMR1_CH3N
DMC_D9
SMC_D10,
PE13 - 44 66 I/O FT PE13 TMR1_CH3
DMC_D10
SMC_D11,
PE14 - 45 67 I/O FT PE14 TMR1_CH4
DMC_D1M11
SMC_D12,
PE15 - 46 68 I/0 FT PE15 TMR1_BKIN
DMC_D12
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5| S _ FEThEe® G S TR
o | % B
el B | 2| I |xmo| g ‘
e & & o | GpR B T B 5 X Ihe
9| g| o =
ur| ur|
12C2_SCL,
PB10 29 47 69 I/0 FT PB10 12C4_SCL, TMR2_CH3
USART3_TX®
12C2_SDA,
PB11 30 48 70 I/0 FT PB11 12C4_SDA, TMR2_CH4
USART3_RX®)
Vss_1 31 49 7 S - Vss_1 - -
Vb _1 32 50 72 S - VbD_1 - -
SPI2_NSS,
12S2_WS,
PB12 33 51 73 I/0 FT PB12 12C2_SMBAI, -
USART3_CK®),
TMR1_BKIN®)
SPI2_SCK,
12S2_CK,
PB13 34 52 74 I/0 FT PB13 -
USART3_CTS®),
TMR1_CH1N
SPI2_MISO,
PB14 35 53 75 le} FT PB14 TMR1_CHZ2N, -
USART3_RTS®
SPI2_MOSI,
PB15 36 54 76 le} FT PB15 12S2_SD, -
TMR1_CH3N®
SMC_D13,
PD8 - 55 77 le} FT PD8 USART3_TX
DMC_D13
SMC_D14,
PD9 - 56 78 I/O FT PD9 USART3_RX
DMC_D14
SMC_D15,
PD10 - 57 79 I/O FT PD10 USART3_CK
DMC_D15
SMC_A16,
PD11 - 58 80 I/0 FT PD11 USART3_CTS
DMC_BAO
SMC_A17, TMR4_CHA,
PD12 - 59 81 Ie} FT PD12
DMC_BA1 USART3_RTS
PD13 - 60 82 Ie} FT PD13 SMC_A18 TMR4_CH2
Vss 8 - - 83 S - Vss 8 - -
Vbp_s - - 84 S - Vop_s - -
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5| S _ FEThEe® G S TR
o | = B
el B | 2| I |xmo| g ‘
e & & o | GpR B T B 5 X Ihe
9| g| o =
ur| ur|
SMC_DO,
PD14 - 61 85 I/0 FT PD14 TMR4_CH3
DMC_DO
SMC_D1,
PD15 - 62 86 I/0 FT PD15 TMR4_CH4
DMC_D2
SMC_A12,
PG2 - - 87 I/0 FT PG2 -
DMC_A12
SMC_A13,
PG3 - - 88 I/0 FT PG3 -
DMC_A13
SMC_A14,
PG4 - - 89 I/0 FT PG4 -
DMC_A14
SMC_A15,
PG5 - - 90 I/0 FT PG5 -
DMC_A15
PG6 - - 91 I/0 FT PG6 SMC_INT2 -
PG7 - - 92 I/0 FT PG7 SMC_INT3 -
PG8 - - 93 I/0 FT PG8 DMC_CLK -
Vss_ 9 - - 94 S - Vss_ 9 - -
Vbp_9 - - 95 S - Vbp_9 - -
12S2_MCK,
PC6 37 63 96 le} FT PC6 TMR8_CHT1, TMR3_CH!1
SDIO_D6
1283 _MCK,
PC7 38 64 97 I/0 FT PC7 TMR8_CH?2, TMR3_CH2
SDIO_D7
TMR8_CHS3,
PC8 39 65 98 I/0 FT PC8 TMR3_CH3
SDIO_DO
TMR8_CH4,
PC9 40 66 99 I/0 FT PC9 TMR3_CH4
SDIO_D1
USART1_CK,
PA8 41 67 100 I/O FT PA8 TMR1_CH1®), -
MCO
USART1_TX®),
PA9 42 68 | 101 I/0 FT PA9 -
TMR1_CH2®)
USART1_RX®),
PA10 43 69 | 102 Ie} FT PA10 -
TMR1_CH3®)
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5w _ FEI6e® AIEIE TR
o | w ES
el B | 2| I |xmo| g ‘
e &| & o | GpR BRI 5 X Ihe
9| g| o =
r r
USART1_CTS,
USBD1DM,
PA11 44 70 103 /0 FT PA11 USBD2DM, -
CAN_RX®),
TMR1_CH4®
USART1_RTS,
USBD1DP
PA12 45 71 104 I/O FT PA12 USBD2DP, -
CAN_TX®),
TMR1_ETR®)
JTMS/
PA13 46 72 105 /0 FT - PA13
SWDIO
- - | 73 | 106 | - - - - -
Vss 2 47 74 107 S - Vss_ 2 - -
Vbp_2 48 75 108 S - VoD 2 - -
JTCK/
PA14 49 76 109 I/0 FT - PA14
SWCLK
TMR2_CH1_ETR,
SPI3_NSS,
PA15 50 77 110 /0 FT JTDI PA15,
1283 WS
SPI1_NSS
UART4_TX,
PC10 51 78 111 /0 FT PC10 USART3_TX
SDIO_D2
UART4_RX,
PC11 52 79 112 /0 FT PC11 USART3_RX
SDIO_D3
UART5_TX,
PC12 53 80 113 /0 FT PC12 USART3_CK
SDIO_CK
SMC_D2,
PDO - 81 114 /0 FT OSC_IN Rk CAN_RX
DMC_D2
SMC_D3,
PD1 - 82 115 /0 FT OSC_OouT?™ CAN_TX
DMC_D3
TMR3_ETR,
PD2 54 83 116 /0 FT PD2 UART5_RX, -
SDIO_CMD
PD3 - | 84 | 117 | w0 FT PD3 SMC_CLK USART2_CTS
PD4 - 85 118 /0 FT PD4 SMC_NOE USART2_RTS
PD5 - 86 119 /0 FT PD5 SMC_NWE USART2_TX
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5w _ ETIRO AEME A TheE
o | « ES
el B | 2| I |xmo| g ‘
e & & o | GpR BRI 5 X Ihe
9| g| o =
- -
Vss 10 - - 120 S - Vss 10 - -
Vbb_10 - - 121 S - Vbb_10 - -
PD6 - 87 122 I/0 FT PD6 SMC_NWAIT USART2_RX
SMC_NE1,
PD7 - 88 123 /0 FT PD7 USART2_CK
SMC_NCE2
SMC_NE2,
PG9 - - 124 /0 FT PG9 -
SMC_NCE3
SMC_NCE4_1,
PG10 - - 125 I/0 FT PG10 -
SMC_NE3
PG11 - - 126 /0 FT PG11 SMC_NCE4 2 -
PG12 - - 127 /0 FT PG12 SMC_NE4 -
PG13 - - 128 I/0 FT PG13 SMC_A24 -
PG14 - - 129 I/0 FT PG14 SMC_A25 -
Vss 11 - - 130 S - Vss 11 - -
Vbbp_11 - - 131 S - Vbb_11 - -
PG15 - - 132 /0 FT PG15 DMC_CAS -
PB3,
SPI3_SCK, TRACESWO,
PB3 55 89 133 /0 FT JTDO
12S3_CK TMR2_CH2,
SPI1_SCK
PB4,
PB4 56 90 134 /0 FT NJTRST SPI3_MISO TMR3_CH1,
SPI1_MISO
12C1_SMBAI,
TMR3_CH2,
PB5 57 91 135 I/0 - PB5 SPI3_MOSI,
SPI1_MOSI
12S3_SD
[2C1_SCL®) ,
PB6 58 92 136 I/0 FT PB6 12C3_SCL, USART1_TX
TMR4_CH1 ©
12C1_SDA®),
12C3_SDA,
PB7 59 93 137 110 FT PB7 USART1_RX
SMC_NADV ,
TMR4_CH2®)
BOOTO 60 94 138 - BOOTO - -
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5| S _ ETRE G R A ThEE
o | % B
el B | 2| I |xmo| g ‘
C| &) & o (EfjE) BAE IR EE XTke
9| g| o =
-l -l
12C1_SCL,
TMR4_CH36),
PB8 61 | 95 | 139 | 10O FT PB8 12C3_SCL,
SDIO_D4
CAN_RX
12C1_SDA,
TMR4_CH4),
PB9 62 | 96 | 140 | 1O FT PB9 12C3_SDA,
SDIO_D5
CAN_TX
TMR4_ETR,
PEO 97 | 141 | 10 FT PEO SMC_NBLO,
DMC_LDQM
SMC_NBL1,
PE1 98 | 142 | 10 FT PE1
DMC_UDQM
Vss 3 63 | 99 | 143 | S Vss 3
Vbp_3 64 100 | 144 S Vbo_3

(1) 1= %A, O= i, S= W, HiZ= &

(2) FT: &5V

(3) AILMEA T RefKIE E AL ST E . X T AAA BN LS, 82020 S BN w51
ThEEREE . fltn, FAME A 14 SPILA 2 4 USART I, ‘EA1R01/Z SPI1 A1 USART1 J%
USART2

(4) PC13, PC14 Fil PC15 5| Jiiiid VEFF OGHEAT A e, I AS B 9% R RE S WRIACA B ¥ FRLIR

(BmA) o BRI =AN 5 AE %t 51 I A U BR &1 72 [R5 — i E) R —AN 51 R ot
o, 1E g R R B8 TAEAE 2MHz B0, 5o KBR3) 5130 30pF, I HASREE A LAt Is Can
K% LED)

(5) XU HITE R X EE — IR BRI AL T EDIROIRA T, ZJSEMEEAL, XS] PR &
U IXIRAFAF AR CREETFAFRA Y FEMRGTEAD o KT WEHlxLs 10 )4
FR, WESESE T EIL &0 XI5 BAKPR 2748 IAH G,

(6) IIE FIThBEAENS th B e B B A S | CUn SR S B A S S D . PRYRME 2
S22 MR ThRE 11O SRR B 5.

(7) LQFP64 =251 10 5 M5 6, 788 A7 5ERIAACE v OSC_IN F1 OSC_OUT Lijfg .
B AT DL BT B B X BN 51 PDO it PD1 Zhfk . fE%HT LQFP100 2%, i1 PDO 1 PD1
NEGDIRES I, PRURE L E R R T BRI E . E 2 S EE S ST
R A DRE 1/0 BT AR E &Y. EfM T, PDO #1 PD1 A BERC & A 50MHz it
B
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RGHER

K4 APM32F103xDXxE £7%1 R4 HE K]

Arm® Cortex"™-M3

USBD1 (USBD2)

CAN

BAKPR

PMU

DAC

JTAG/SHD
3
¢
(]
FMC <:>
BUS MATRIX
FLASH <:> EMMC
DMA AHB BUS SRAM
< FPU| |CRC| |SDIO >
AHB/APB1 BRIDGE AHB/APB2 BRIDGE
AN N
K——N TR2/3/4/5/6/7 | | AF10 K—
—— RTC | | EINT K—>
— | WWDT | | epi0 a/B/c/n/E/F/6 K——)
K——) IWDT | | ADc1/2/3 K
C——  spizzizs2 | | THR1/8 K—)
C——  spiz/izss | | SPI1 K—>
= uswrs | | USART1 K—)
K——) UART4/5 |
K  12c10203 | N
C——  12c20200) |
— |
— |
— |
— |
— |
N
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(1) TAERSE: -40CE+85C (JBHN6) , H-40CHE+105C BN 7) , LHIE4 AL 105C,
(2) AF: AI{ERSMEIIRER-IT /O % o
(3) “I” FFSEAIFE,  “()” RS I,
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B RS

K5 APM32F103xDxE 71/ 4 v

use 48MH
Prescaler Z 5
/1.1.5, » USBDCLK
2,2.5
FPU
r1 Prescaler » FPUCLK
/1,2
Cortex
/8 » System
Clock
Y — IWDTCLK
» FCLK
RTCSEL[1:0]
» SMCCLK
0sc_out [ 1 LSECLK DMCCLK] /1.2.4 SDRAMCLK
32,768 > RTC
0SC_IN : » SD | 0CLK
KHz /128]
CSS /2 » HCLK/2
0SC32_0uT 4-16MHz
HSECLK
05C32_IN 0SC PLLHSEPSC PLLSEL 96Nz MAX ok
X2.3. 4 SYSCLK AHB
96MHZz MAX|
8MHz ... 16 4 Prescaler
HSICLK_‘ PLL /1,2...512
48MHz MAX TMR2, 3, 4,5, 6,7 TMRXCLK
if (APB1 prescaler=1) X 1—» (x=2, 3.
‘—— 9 FMCCLK APB1 else X2 )
SCSEL
M Prescaler
/1,2,4,8,14
48MHz _MAX » PCLKA
ADC
Prescaler [—————» ADCCLK
/2,4,6,8
MCcOo
)/ 96MHz MAX
PLLCLK
I APB2 TMR1, 8
|::|<L HSICLK H Prescaler if (APB2 prescaler=1) ><1—>T(METCIé)K
———HSECLK /1,2,4,8,16 elseX?2 *=h
SYSCLK
96MHz_MAX POLK2
» |28xCLK
(x=2,3)

(1) 4f# ] USBD Zhigmt, w420 FE R d f HSECLK #1 PLL, USBDCLK & 48MHz.
(2) HFE ADC KHEmFAY 1us I, APB2 WAZi% BAE 14MHz. 28MHz 5} 56MHz.

Hihk R

%9 APMB32F103xDXE Z %1 Hifil- e st

X35 Jiahiicpz b N A&
R 0x0000 0000 AT A X
R 0x0800 0000 Flash
R 0x0808 0000 TR
R Ox1FFF F000 RGAFNEIX
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X% o AN E Y
Mz Ox1FFF F800 TR
A4 0x1FFF F80F TR
SRAM 0x2000 0000 SRAM
APB1 % 0x4000 0000 TMR2
APB1 % 0x4000 0400 TMR3
APB1 5z 0x4000 0800 TMR4
APB1 ik 0x4000 0CO00 TMR5
APB1 5z 0x4000 1000 TMR6
APB1 5z 0x4000 1400 TMR7
APB1 % 0x4000 1800 TREd
APB1 2k 0x4000 2800 RTC
APB1 0x4000 2C00 WWDT
APB1 0x4000 3000 IWDT
APB1 &4 0x4000 3400 TR
APB1 iz 0x4000 3800 SPI2/12S2
APB1 0x4000 3C00 SPI3/12S3
APB1 #4; 0x4000 4000 TR
APB1 a2k 0x4000 4400 USART2
APB1 0x4000 4800 USART3
APB1 0x4000 4C00 USART4
APB1 0x4000 5000 USART5
APB1 0x4000 5400 12C1(12C3)
APB1 0x4000 5800 12C2(12C4)
APB1 0x4000 5C00 USBD1(USBD2)
APB1 0x4000 6000 USBD/CAN SRAM
APB1 0x4000 6400 CAN
APB1 2 0x4000 6800 {RER
APB1 A%k 0x4000 6C00 BAKPR
APB1 5k 0x4000 7000 PMU
APB1 0x4000 7400 DAC
— 0x4000 7800 TRER
APB2 % 0x4001 0000 AFIO
APB2 % 0x4001 0400 EINT
APB2 % 0x4001 0800 Port A
APB2 % 0x4001 0C00 Port B
APB2 % 0x4001 1000 Port C
APB2 % 0x4001 1400 Port D
APB2 % 0x4001 1800 Port E
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X% o AN E Y

APB2 % 0x4001 1C00 Port F
APB2 % 0x4001 2000 Port G
APB2 % 0x4001 2400 ADC1
APB2 % 0x4001 2800 ADC2
APB2 % 0x4001 2C00 TMR1
APB2 2 0x4001 3000 SPI
APB2 0x4001 3400 TMR8
APB2 2 0x4001 3800 USART1
APB2 0x4001 3C00 ADC3

— 0x4001 4000 TREd
AHB 4% 0x4001 8000 SDIO
AHB 4 0x4001 8400 TR
AHB %% 0x4002 0000 DMA1
AHB %% 0x4002 0400 DMA2
AHB 4 0x4002 0400 TR
AHB %% 0x4002 1000 RCM
AHB %k 0x4002 1400 TR
AHB 2% 0x4002 2000 Flash #1
AHB &2k 0x4002 2400 TREd
AHB 2% 0x4002 3000 CRC
AHB &2k 0x4002 3400 TREd
AHB 2% 0x4002 4000 FPU
AHB &2k 0x0002 4400 TRER
AHB 2% 0x6000 0000 EMMC bank 1 NOR/PSRAM 1/SDRAM
AHB 2% 0x6400 0000 EMMC bank 1 NOR/PSRAM 2/SDRAM
AHB 2% 0x6800 0000 EMMC bank 1 NOR/PSRAM 3/SDRAM
AHB %% 0x6C00 0000 EMMC bank 1 NOR/PSRAM 4/SDRAM
AHB %% 0x7000 0000 EMMC bank 2 NAND(NAND1)
AHB %% 0x8000 0000 EMMC bank 3 NAND(NAND2)
AHB %% 0x9000 0000 EMMC bank 2 PCCARD
AHB 4% 0xA000 0000 EMMC #4748

— 0xA000 1000 {RER

A% 0xE000 0000 M3 P #%oh

www.geehy.com
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8.1.1 ‘mAEMER/IME
BRI U, AR 2 X 100% K7 dhAE PR BT Ta=25"C Al Ta=Tamax R AT Ak
(Tamax 53 5E IR LT FIVLEC) » A S/ INTROR DR AR e OR PR B P (3t v H A 33
KM MR RIRIE
FEREANFAME N I R P OIS S5 VR0 . BN B T 2R S R R B, A afeg ™
28 BTG FESRG PG IEAE SRR BME A B R AR, O (E A =
HIpRHE AT CF4233) 155,

8.1.2 HAUE

BRARRE U, SRR 2 ST Ta=25"C 1 Vpp=3.3V (2V < Vpp < 3.6V HIEVEHD o XA
T IHE .

8.1.3 siAUphLR
BRARRE U, SR il 26 M vt 3 i R 2

8.1.4 MHBFHEE
K6 W& 5] S E 1 5 a3k 2444

| :I APM32F103XX PIN
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YA E T PNCENER =W S

:I APM32F103XX PIN

1

K8 H AN E T %=

I'op_Veat

40—[] AFM32F103XX PIN
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8.15 ftHFR
K9 fikH 7
VBAT
Ja £ X8
./1/' LSECLK|| RTC || BAKPR |
VIS
VoD
T S [ B N
11X 100nF 172/, /1 VA 5 | Arm Cortex—M3 |
+4.7 uF
| | AHB | [APB1| |APB2|
VoD
T s VDDA ] )
VREF VREF+
p— L VREF: 15| |HsIcLK] [LSIGLK] [ PLL |
10nF| 10nF
ST sz 5
I VssA .

VER. 4.7uF WA VDD 3 .
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8.2. #XBRAHEHE

INAE B L R At SRR i i R0 H AR P R B R PR P 4 L R 0 B KB E AL, T
RES FEURT AR ANVER IR . X B 45 H AR 2 B OR BT, A ERAE B T S Th g
PEIGATIE® o BRI TARE SR T SR mas i Stk -

8.2.1 ERBUEHERE

10 HORBUE FR R E

5 Hiid BME | BKE | BAL
Vop - Vss SR LA H R (L5 Vopa M1 Vpp) (D -0.3 4.0
Vin 18 5V D51 _E R @) Vss-0.3 55 \%
FEH 5] ) O\ L @) Vss-0.3 |Vpp +0.3
| AV | AN[E AR R 5| 2 18] B L 22 - 50 .
| Vssx-Vss | ENGES: LGN Pl N = - 50
(1) FrErIHYE (Vop, Vopa) FlHh (Vss, Vssa) 51 A ZIUE 3285 21 2150 70 V5o FEl A 1 £ Fi st
o

(2) W Vin N KAE, g e A SRR R Vi R, D2TE SN IR i
Iing cpino A Hig KAE . 24 VN> Vop i, B —MIERVEANHR 24 Vin<Vss i, A — &I
NI

8.2.2 BARHEHAGHE

A BORBUE Bl

ikl ik BRAME | B
lvop 2233 Voo/Vopa HLIEZ L HR (HERIH D) () 150
lvss 25t Vss HUZ B I R D) (@) 150
lo AR /O Az 5] b v E Fi iR 25
AR /O Az 5] L b r iR -25 mA
Ing vy () NRST 5| A3 FLi +5
HSECLK ) OSC_IN 5] f{IF1 LSECLK 1] OSC_IN 5| filfiE +5
A HL
A 5 B LR @ +5
= ling vy @) A 11O Az 51 S0 FIR @) +25
(1) FrA IR (Vop, Vopa) FIHE (Vss, Vssa 51 EIA 256 252 42 3 A8 0 VF G FE A A0 A4 F FL O
ko

(2) R VN AEIL R KE, I e AEEIEERIIR . R Vin B i A, D ZE 7R ]
Iing cpino AT H R KAE. 2 VN> Voo i, B — DN IERVENER 2 Vin}Vss i, B — &I
HEN T .
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(3) &IFENH ST ADC I RE .
(4) HJLA 10 AFEBBFENETE, =g eno BI5OE N IE RN RS ey N H i E R
A E 2 A,

8.2.3 mANEBEERMHE

®12 R

w5 ik HBE HAr
Tste AR Ja -55 ~ +150 C
Ty RN EEIE 150 C

8.3. IEAHITIE&MHTHIR

613 WA TR

el ZH i BME | BKME | Bfr
froLk B AHB I g iR - - 96
fecLki W APBA i Bz - - 48 MHz
fecLk2 N APB2 i g i - - 96
Vbp P TAEH % - 2 3.6 \Y
Veoa(! BRI TAE L CR{EA ADC) | 2515 Vop@Af | 2 3.6 v
BB TAEs . (fiEH] ADC) [ 2.4 3.6
Vear Aoy TAE L - 1.8 3.6 \Y
Ta RS GRS 7) RANIIFEFEH | 40 105 C
Ty ShR T - -40 150 T

(1) *4{EF ADC i, 1. 8.3.13 .
() VU A IE T HYEA Voo A1 Vopa S, 78 B AT IE 5 #AEE, Voo M1 Vopa 2 [BR £ UV
£ 300mV (125,
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8.3.1  NHKE AL YR FI TR ()
F14 NIRE A AR IR (-40°C < Ta < +105°C)
i ¥ .t RME | ABUE | KM | B
PLS[2:0]=000 (_EFF#Y) 2.16 2.19 2.22 \Y
PLS[2:0]=000 C FF&#DH 2.06 2.09 2.11 \Y;
PLS[2:0]=001 (_EFHIY) 2.26 2.29 2.32 \Y
PLS[2:0]1=001 C FE&#D 2.15 2.18 2.21 \%
PLS[2:0]=010 (_EFH#Y) 2.36 2.39 2.42 \Y
PLS[2:0]=010 CFF&#DH 2.25 2.28 2.31 \Y
PLS[2:0]=011 (_EFHIY 2.45 2.49 2.52 \Y
Voug® Al YRR AN 23 | PLS[2:0]=011  CFE&HD 2.35 2.38 2.41 \%
P 4 PLS[2:0]=100 ( EFF#%) 2.55 2.59 2.62 \%
PLS[2:0]=100 C FF&Y) 2.44 2.48 2.51 \Y
PLS[2:0]=101 (_EFHIY) 2.65 2.68 2.72 \Y
PLS[2:0]=101 CFF&IY) 2.55 2.58 2.61 \Y
PLS[2:0]=110 (_EJH 2.75 2.79 2.82 \Y
PLS[2:0]=110 CFFEIY) 2.64 2.67 2.71 \Y
PLS[2:0]=111 ( ETHY 2.84 2.88 2.92 \Y
PLS[2:0]=111 CFF&EIY) 2.74 2.78 2.81 \Y
Vpvphyst?) PVD iE i - - 107.08 - mvV
Vporpor | - LM HL A [ E T@% 1867 158 L% v
iR 1.91 1.94 1.96 \Y
VpDRhyst®) PDR iE - 38.19 55.33 7247 | mV
Trstrempo®| B A7 FFEET ] 1.47 ms
(1) 7= R T ORAIE 2 S M EUE Veorpor-
(2) HBEHRIE, ATEAF .
(3) HZREVHERH, AEA I,
8.3.2 WEZSHHESHENHK
#£15 WEMNSEBE
5 ¥ %A B/ME | BBE | BKE | B
-40°C <Ta<+105C
Vrerint) NEZIHE 1.17 1.21 1.27 \Y
Vpp=2-3.6 V
Ts_vrefint®) STk IR - - 5.1 17.1 us
- i, ADC [ RAES ]
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ik 2 Edis RME | BEME | BKE | B
VRERINT(z) W Eé‘%% EEE:JT%@J Vpp=3V £10mV - - 18 mV
T S
Teoert? T 3 - - - 104 | ppm/C

(1) HZEVEWL, AFEA .
(2) HBHRIE, AEAEF .
8.3.3 ftrE iR

A A BB TN EIRAE, B E T AT Dhrystone2.1, 4wi¥iEil Keil V5, Zmixtifb

YN LO S5 RIS

ROKHIEFE

DERuiEY SR IF IO

® A 1/O SIS AL T AR, FRERER A S E—Voo B Vss (TLHED
FAA AN ARAL TR RS, BRAESRR IR -

®  INAEIT Rl AR BE BB fucik (0~24MHz—O0 MNEEAE A1, 24~48MHz—1 AN 1,
48~72MHz—2 NMERF A, 72-96MHz—3 PMERFAHD o

o ROTMINEEITE (Pum: XALARE DA JAE N BB B AR R 7 B BT REAT) ©

® UJFAAMAI: freiki= fhe/2, fpoike= ficiks
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#16 ISATHUT MK B MG, B A B A BT Flash Hriz 4T

BAEN
i) S8 Mt fueLk . XA
Ta=105C, Vpp=3.6V
96 MHz 48.9
72MHz 34.5
N 48MHz 27.6
AR ),
L X 36MHz 21.6
fEREFT A S
24MHz 15.2
16MHz 10.7
BTN ) 8MHz 6.2
lop . mA
AR FLIR 96 MHz 27.0
72MHz 26.9
N 48MHz 16.9
AR R @),
. X 36MHz 13.3
KT A%
24MHz 9.71
16MHz 7.10
8MHz 4.35
(1) HEZEEEBRE, AEAF=F .
(2) AP 8MHZ, 4 fuck>8MHz i}, JF)/5 PLL.
R17 TR R SCOR BT AE, B A EEARD Y3 RAM iz 4T
BAHED .
5 Z & frcLk . LR A
Ta =105 C, Vpp=3.6 V
96 MHz 40.7
72MHz 32.1
N ) 48MHz 20.9
AR e (2),
L X 36MHz 16.6
fERERT A 4
24MHz 11.4
16MHz 8.17
AT 8MHz 3.87
IpD . mA
HERE HLIR 96 MHz 26.5
72MHz 20.5
N ) 48MHz 14.5
AR e (2),
o X 36MHz 11.3
KA ML
24MHz 8.22
16MHz 6.10
8MHz 3.88

www.geehy.com
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(1) HZEETNAEE, AR,
(2) MR 8MHZ, 4 fuck>8MHz i, JFJ5 PLL.

18 MEIRFE U B KR A, ACUS A Flash 5k RAM HizfT

BRE"
5 28 M fHcLk . LR A
Ta=105C, Vpp=3.6 V
96 MHz 34.4
72MHz 23.7
N 48MHz 18.6
i@,

. . 36MHz 14.7

fERERA 41 i
24MHz 10.5
16MHz 7.88
HEE A AR 2T Y 8MHz 5.05

IpD . mA
BN L 96 MHz 8.38
72MHz 6.32
N ) 48MHz 5.35
G (@),

o . 36MHz 4.64

KU A S
24MHz 4.03
16MHz 3.55
8MHz 2.91

(1) HZEATHEEE, AEAF=FNEE.
(2) AR 8MHZ, 4 fuck>8MHz i}, )5 PLL.
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219 AEHURIARR LR 2R (1R KL AE

B
2 | M F 4t o By
(TA=105C) , Vpbp=3.6V

U s A Ak F B AT R 2 AR ey P 5

RC Ik % i Ml e i3 4R35 A AL T 5% AR 413.31
PR & RAEMLETID
MIPENIFIAL | e A Ak TAR DA, (R i

8 RC ik %7 5% Ml ey SR 3w Ak 155 A 390.95

W BCHMLE D
IR A 8 RC k8 MARSL A [ 14k

25.44
TSR VA
{RIE N RC HR% 2 AT FF 5 RAS,
LB T R e T 22.73
i S T IR AL TR IR S
A 8 LY . » —
{3 N RC k3% 28 FRALF T 1) Ak
FRPAPIRES, REIRG 2381 RTC &4+ 21.75
RUPIRAS
Z Uy XA
| AR S RTC AT IR RS 4
DD_VBAT B 7 R IE Ry 2 A AT TSR
(1) HZEEEEE, AEAEEHIHEK.
B BRIV AR

T IR AL T T B 2 A

® A 1O SIHHE AL TR, IFERER — NS E Voo 8l Vss (BHED

® ITLARIAMBCER AL TR AR, BRAEREI B

®  [NAF IV I AL HE B fuck (0~24MHZz-0 NEE£5 1], 24~48MHz-1 M5£5 A 11,
48~72MHz-2 NM5545 51, 96MHz-3 MER D

® EATHIIREIE (Prm: XA BE B ATEIR 2 B RS RS WT#EAT) .

MIF IR ANET : fpoki=Freok/2, focike=fuciko
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20 AT RELCT K SAY sRUE AR, B A BRI AP #E Flash HisT

HAIFHO
TA=25°C VDD=3.3V
75 ¥ fHeik BN
SR @) SR 4P @
fEREFTASME | SRR E AKX
96 MHz 456 25.7
72MHz 329 194
o 48MHz 26.2 16.0
BT R it
Iob . 36MHz 20.1 12.5 mA
IVE:EN
24MHz 14.5 9.30
16MHz 10.1 6.68
8MHz 577 4.04

(1) HZEEWNAH, A=A K.
(2) AMEREER N 8MHz, Y fuclk>8MHz I, )5 PLL.

21 AT BT ISR FL T AR, B AR ERACRS N #E RAM gt

gAg()
ﬁ - %#{ ; TA=25°C VDD=3.3V E‘ﬁ
M) = HCLK )
SPERETER@ | AhEREHR )
fERRET LIS | RABTR S
96 MHz 37.5 25.2
72MHz 28.6 19.5
o 48MHz 19.8 13.6
AT
IpD . 36MHz 154 10.7 mA
AR LR
24MHz 10.6 7.52
16MHz 7.68 5.63
8MHz 3.57 3.58

(1) HmZEE P, AR .
(2) HMEBETENA 8MHZ, 4 fuclk>8MHz i, FF)H PLL.
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222 MEIRECT SR s AL, AU M Flash 50 RAM Hiz AT

HRfEM)
TA=25°C VDD=3.3V
75 = fucLk E:<X (7
AR (2) AR (2)
fEREFT B M | R T A M
96 MHz 31.2 7.08
72MHz 21.5 5.24
. 48MHz 16.6 4.31
MEEAR AR =0 R 1
IpD . 36MHz 12.6 3.64 mA
AR
24MHz 8.95 2.99
16MHz 6.57 2.53
8MHz 4.01 1.97

(1) HZEATHEEE, AEAF=FIE.
(2) AR 8MHZ, 4 fuock>8MHz i}, )5 PLL.

123 (AU AL 2T ) SR ) R AT A

HARUE (TA=25C)
75 S &M Vbp Vop | H#f1
=24V | =3.3V
AR AL T AT AR, R A =
RC R #s Al s R 28 A0 TR APIRES| 28.9 28.3
LB 1Y CEAMSLE T D
VA EV VA8 A TR T FEARE X, s R =
#h RC #k a8 flm il ik ae db 7551 | 16.8 18.5
& QRAMSLET D
IpD R N HE RC PR35 as FA S & | 14 ik
269 | 4.01
TIFERE HA
s | ;'i;;’zi iﬁ;ﬁi WERT 60 | 38a
{3 7 . o
R N ES RC %35 sy AN & [ 10 4k
TRIAPRE, RERZ &M RTC &1 2.23 3.13
N ny Hh
Ipp_vBAT %:J@IZE;?;’] IREIRZ M RTC & TIFEIRE 15
8.3.4  SMERETEPURRRIE
i M T TR 28 2 A PR R T AR e
EE AN (HSECLK) 80 a] DLt —/™ 4 3] 16MHz ) fbid /] B IR 28 R o o A BT HH
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P15 B3T3k 24 RSN e, B SR SRR VPSRRI SR . AR, I IRAS AN
OB AR ] RESEI YR a1 51 R, DAY/ 2K R SN AR 2 I 1]
A RARIEIRG TR SE (R, B WS , EEIRMMELE™ .

424 HSECLK 4~16MHz %% 234541

iR ¥ tia RME | WBME | BKME | Bo
fosc_IN IR7 eI - 4 8 16 MHz
RF S A5t HL FH - - 300 - kQ
AW A SR
c R 5 AT B Rs = 30kQ i 30 i oF
(RS) ©
Vbp=3.3V,
i2 HSECLK 3Kz} i VIN=Vss - - 1.1 mA
30pF fi#k
gm PR 4 5 3 J5 3] 25 - - mA/V
tsu secLk ) Je B[R] Vb #&Fa & 1] 0.60 | 0.96 1.33 ms

(1) R BRI S 2 A B R I IR AR G R 4

(2) HZEEVHEARHE, AFEA P .

(3) HHXMEE) RF HFEAA, P LAONAE R PR T T 46t FH I A1 7 A4 00 i i M i 2 2 A1 O AR A P A 1 1]
R AL DR SR, AnER MCU 2 B I 7ER 5 RIS B, BOTH I /5 2R XA R Bt
B

(4) tsu (wsecik 72 A BIITTE], & NEKEf 5 HSECLK FHaaill &, H 2453252 % ) 8MHz 7 1% X B
I E] o XA ECAE A S F — AN PR AE ) SR AR TR SR I 245 20, BT BE DR b AR 3 7 PR A [ T A2
HEK.

Ar A IR R T R 2 T AR R M B I o

RSN B (LSECLK) 8 mT LS A — ™ 32.768KHz [ S A/ S i IR AR 45« AT 1745 H

IFTA (S BIE T3 25 U ANER oA, I SR SRR TPAG R B I &5 R . EN R, 1R

B A WA AR AT BESETHRZ 25 (10 TR, DAz 2R ORI B I PR A I 1]

ARFREIRESFVEAI S O, HAe, FES) , HEWHENRAE .

#25 LSECLK #R¥% %45 (fiseck=32.768KHz) M@E)

5 ¥ %A B/ME | 8ME | BXE | Bt
fosF N PR g3 i - - 32.768 - KHz
RF S AL BH - - 7 - MQ
VIR B 2 L 2 S 0]
c® 7 P A R AT BT Rs = 30kQ - - 15 pF
(Rs)
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ik 2 Edis BME | BBME | BKE | B
i2 LSECLK IRz H i | Vbp=3.3V, VIN=Vss - - 1.4 WA
Ta=105CEL 25°C,
Vor= 2-3.6V - 1.32 2.02
DD= £-3.
tsu wsecrk @ JE BN TA] - s

Ta=25C, Vpp=3.3V - 1.17 1.86
Ta=-40°C, Vpp=3.3V - 4.32 8.32

(1) HEZETHEEE, A .

(2) Z WAR T I7 MR FE s Bk .

(3) tsu wsecik A& JE BHIFIA], J& B (ifE LSECLK FFaRill &, B 52521 32.768KHz 1%
KB a] o SR ANEUE R AR — AR HE ) b AT IR S I S A 30 10, e nT R R AR A 3 7 AN [
AR K

PR:  XT Cu Ml Clo, B H R E 1) SpF~15pF Z [ &/ A3, FHik PR A E &

AR BRI EOR (WR 24 ) o W Cu Ml Co RAMFESE. SAHIE R LA C il Cre

M ERATHAE S AH RN SE. FERBEAECLHE FRITH: CL=ClyxCl/ (Cui+C) +

Cstray, H:r Cstray & 5| I\ H 2581 PCB Hak PCB M%K%, B HAUE & NT 2pF £ 7pF

Z[H]

B N TIEREH Cu Rl Cro MR (15pF) , SRZIEELE FH 513 %% CL<TpF MR %S,

A ARl B A 9 12.5pF (iR a5 .

8.3.5  EIHT BhIRK M
EEANZ (HSICLK) 3Ry

726 HSICLK & ¥ a3 Frtto

e S > Yin B/ME | ARME | BRME | BAL
frsicLk B - - 8 - MHz
Ta=25TC
-1 - +1 %
VDD = 3.3V
HSICLK R 7 25 Ta=-40~105C
ACChsicLk T Kk A -2.76 - 2.3 %
%E VDD = 3.3V
Ta=-40~105C
-2.76 - 2.45 %
VDD = 2-3.6V
HSICLK #r 7 2% )5 i
tsu HsicLK) B ‘ Vpp = 3.3V Ta =-40~105C| 1.68 - 1.78 us
ifing!
(1) HZEENAEE, AEAF IR,
RIEAE (LSICLK) IR 2SR
27 LSICLK ¥R 2eh ko
5 ¥ B/ME | ARME | X | BAL
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fisicik HiZ (Vpp = 2-3.6V, Ta=-40~105T) 30 41.50 60 KHz

LSICLK #&3% %% A It a] (Vpp = 3.3V, Ta=
-40~105C)

tsu wsicLko

4333 | ps

(1) HZREVHER L, AL .

MRl A 2K e R P ]

R I TME A > 8MHZ 1) HSICLK k% & (F e RIS il I 22 MemERY BL AR 1 . e
WIS 58 FH FDISF B 0 =25 P AR A S 5 -

o (FHLEAFHIE: I BRI RC #R% &%

® MR I piERE e N MR 2 B e B A I B

1528 fIRIAEAR 2 e N )

el 4 HARUE | B
twusLeep(! N HEEFERASE e 1.78 us
MAFAUE R Gl R 2 AL T8 AT 19) 2.55
twustop( " : " Hs
MAFAUAE B Gl R 25 R D FE R 2D 4.28
twustoey!" A B e i 26.55 us

(1) PSRRI [A] fO 0 B M 2 O 0 28 T P AR PR U — 2698 2o

8.3.6 PLL it

8.3.7

#29 PLL 45
HiE
/e S BALT
B/ME | BEME | FRKED
PLL % A\ gR@ 1 8 25 MHz
fPLL_IN
- PLL % A IsHeh 5 25 L 40 - 60 %
PLL 555 H i
fPLL_ouT . 16 - 96 MHz
(Vpp = 3.3V, Ta=-40~105C)
tLock PLL /i FHH 8] - - 112.21 us

(1) g AR, TR .
(2) VERAEAERRIIRYL, T PLL 41 055 15 1 fous_our B2 TR — 1,

e
FLASH 7258
30 FLASH i as a5 rE®
5 ZH v i w/AME | BBE | &KfE | B
PR . Ta=-40~105C
tprog 16 17 gmFE R 7] 33.7 371 40.5 us
Vbop=2.4~3.6V
tErRASE 71 (2Kbytes) #EgES| Ta=-40~105°C 3.50 3.1 3.50 ms
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8.3.8

[lﬂ VDD=2.4~3.6V
o Ta=25C
tme B YRR N [A) 254 26.5 27.7 ms
VDD=3.3V
Vprog £y VAN Ta =-40~105C 2.0 3.3 3.6 \%
(1) HEZEEIHEEH, AEA .

EMC ¢4

FRUR PRI AL AR i (0 23 5 VPl Sl A0 )

et EMS (BLRERRSZHE)

FEVE BT — MR RM R G /O 3 I 2 A~ LED) o WA ZE 53 AR 52 15 i LG

IRl AT, B A . LED SoniiREs:

o iHHIIUE (ESD)  CIERRAN AR MAn BN i B (5| B E 2 A Th Rt R . IXAIAAT
4 IEC 61000-4-2 t5ifE.

® FTB:fE Vop M Vss LI —A> 100pF {2 A — ANl 32 R R K e CIE AN Be ) EL#
FAEDIRENMERE R . IXANIAST 5 IEC61000-4-4 Frift .

B RN VFIRR I H 1R AT

g R WK 31 .

%31 EMC 5tk

i) ZH ki E4%

. . Vop = 3.3V, LQFP144,
MEINEME— 10 1, SEINREHE R .
VFEsD Ta=+25 C, fuck =72 MHz 2A

F e AR A
¢ IEC 61000-4-2

1E Vop fil Vss iEid 100pF HLZ Voo = 3.3V, LQFP144,

Verts | HINAT. SETNREF IRIIBEAENK | Ta=+25 C, fuok = 72 MHz 3A
PRAF FLE B PR 74 IEC 61000-4-4
B8 [ B R A DA G e ) B

AT SRR R A ST AT T4 IR MCU B, ARk AT EMC RAEMiiL . FHEJERMEZ, RIF
(¥ EMC Y B et FEHA T F 7 L, 45 il At

PRIk, ROH PR EAE AT EMC 4L, IRt TS EMC A3 R AED .

R

BAT AR E L AR AR DURE B,

o P IHEEAR

® TUNEARL

o CHEBUERIR (EHITEE)

B TR A

R WHE CEANE ARy itk ) ml Lo F-2h5i ] NRST 5] Bk 5 51 L RRIR
SRREIL.
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8.3.9

N T SERMIX LIRSS, ESD Ry Rf DAEAEMINE R % b, B RUSE G E  k B M7 R,
A DA A AT I BB 1EAS TR A2 (0 R R A

BT (EMD

FEIBAT— AN RN I FERE GG 170 3 D03 2 A led) B, etk B R B I . ZHERK
MARTF & SAE J1752/3 ik, iZbnifE e 1 MBS 51 6 61 3

#32 EMI Hii

f If
we | 5 Sl wsms | seoudbiond |
8/48 MHz | 8/72 MHz

Vop =3.3V, Ta= 30~130 MHz PASS PASS
25 C,
SEMI | i , dBuv
LQFP144 3 130 MHz ~1GHz| PASS PASS

54 SAE J1752/3

B BRABUEME (AR
BT =AAFRME (ESD, LU I HIHEE ST i%, 1% imid, DoE HrERe )y mr R

.
Fre e (ESD)

R FIRA S, s AN RSk AT —AN Sk B R% 1 F0D it n S6EANE 5 10 51 .
FEAE R T B0 T R O (3 X (n+ 1) ANRIERERD o« AR &
JESD22-A114/C101 FrHfE.

7233 ESD 4%} KAEH

i) ¥ ki BKE | B

Vesp Hew | FRELRHEEE (MMEBAD  |[TA=+25 C, &4 JESD22-A114| 4000

VEespccow | R B (RRHKARED | TA=+425 C,f574 JESD22-C101 2000

AR (LW

AR 6 MRS T 2 AN EAMUB ARSI, DI BiTERE
® {EARANHLYR S I, it AR PR £ R

® TERAMIAN. FHAETECE 1 1/O 51 BiEN .
XA & EIAJESD78E 45 B H A Bl bR v

%34 FSRSO

il ¥ %A gyt
‘ Ta=+25 CM05°C, &
LU AR +200mA
EIA/JJESD78E

(1) HEEEE I eI, A A AT
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8.3.10 1/O ¥ O 4¢4k

NG SR
#35 1/0 sk QR4 Vop=2.7~3.6V, Ta = -40~105C)
i ¥ M B/AME | BME | BKME | B
Vi LPN M= A -0.5 0.8
Vi PRI 1/O B, N\ v B HL TTL 3t 2 Voot0.5
FT 110 ), N e B~ HL & 2 5.5 v
ViL B NIRRT L - -0.5 0.3Vm
. CMOS i M
ViH BN e FLT L 0.7Voo Voot0.5
FRE 11O JA 5 R ik R s H R R i (@) 150 mV
Vhys | BV 2528 1/O JITt 2 R i % 2 R AR
50 5% Voo mV
Vss< VN €
Vop +1
e R LR ©) FrifE 110 3 11 uA
Vin =5V, 3
5V 75 & i 1
Rpu 55 _E SR H@ ViNn = Vss 32 40 49 kQ
Rpp 559 N H SR H@ Vin = Vop 32 40 49 kQ
Cio /0 51 A HLA 5 pF

(1) FT=5V & Z. BHEAZET Vop+0.3 IS, AHEH ek T B0 A5 I
(2) it R % G HL S (AR HLE FR A A3, AFEAE P AR
(3) L SRAEARSR 5] BAT S 1m) FL AR, UV PRI PT R o T A KA
(4) bR T — A BE B H B R B — AN A% PMOS/NMOS 56523 .
38 H DR ) F A
GPIO G F % N Fii 3t 11 )R] LAWK i sk HE 22 35 +8mA LA, I HLA% 2 AT WU+ 20mA B3 (VoL /Vow
BEARARIED o FEFH PR, D620 BRI RE A% IR A FUR I 1/O FIZH , DA IEFER RS R L 265
S5t fpe KA A
® A 1/O Hith A\ Voo FREUAI FLFTEAT, A1 MCU M Voo SRER I KB AT B, AAe i 4ant

B KBUEHE lvop-

® I /O WHIF M Vs L3 HY HYHEILEA, 1L MCU M Vss bt i I KISAT Hif,  ANAeH

T4 0 i KRATEE Ivsso

DR
1236 i L EAE (IR Vec=2.7~3.6V,Ta= -40~105C)
5 2 A B/ME | BOKE | B4
Vo | far R, 25 8 /> gl BRI IR e | TTL S 1, lo= +8mA 0.4 \Y
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s > %14 B/ME | BRE | BAL
Von@®) (#1248 NS IR Fr i Hy | 2.7V < Vop< 3.6V | Voo-0.4 -

Vo | #r AR H T, 24 8 A5 IFEIR WS | CMOS %, lo= - 0.4

. ‘ +8mA \Y;
Vor® | %t & f o, 24 8 /5] B A s ey v L iR 2.4 -
2.7V < Vop< 3.6V

Vo M@ [ AR HL T, 24 8 AN 51 JHI RIS I i L e lio=+20mA - 1.3 v
Vor®O) | #ir i m i, 24 8 N5l IFEIR Fr | 2.7V < Vop< 3.6V | Voo-1.3 -

(1) 1O MW HIHLIRE 11O I ZRARZ% JEAH 260 B KAUE M ZOR,  [R]IN 11O BT (Frf 170 ANz D
A Ivsso

(2) 17O vt FYFEIR 11O L ZAR 2% I AH 2 0] e KAUE A ZER,  [FI 110 FE I (BT 17O A D
AfetE lvop.

(3) HZEHER L, AEE .

BN HZRREE (Ta=25C)

37 NG AR

MODEXx[1:0] g
L 7e ¥ v 353 B/MEC [BRES)| AL
CL =50 pF,
fmax (10) out B%j(%ﬁﬁ'}ﬁ(z) : p - 2 MHz
VDD = 2~3.6V
10 t i E B ACHSPR 500
(2MHz) | O eI ] CL = 50 pF,
ns
ErH R EE BT R Vb = 2~3.6V
tr o> out N - 500
GARinNLE)
CL =50 pF,
fmax (10> out ﬂ%ﬁiﬁ%m : P - 10 MHz
VDD = 2~3.6V
01 t R EMEBE T 04
(10MHz) | ' Wt [ C. = 50 pF,
ns
AR 2 = P Vpp = 2~3.6V
tr 1o out N = 23
SARiNAL)
CL =30 pF,
o 100 out| | BKIIRE LTOUP i 48 | MHz
Vop = 2.7~3.6V
11 ) Wi SR RET T 269
(50MHz) | ' Wt [ C. = 30 pF,
ns
WP ESEBFR E] Vop=27~3.6V
tr 1o out N - 5(3)
SARiNAL)

(1) 1/O 35 K1 fry3 B 7] LA i i MODEX[1:0]ML & -
(2) HRIRLET B E L.
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(3) HIRIHRAE, AEL il
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K110 o A\ S ke I E

S

$1#R A 50pF

90%

10%

tr10)out

WR(t+) D TEF(2/3)T,FHH 5T R (45755%)
L ERAS0pft, BBHK KR

8.3.11 NRST 5| &
NRST 5| it NIREIE A CMOS T2, 3 T — ANk ALE F4HH, Reus

738 NRST 5| g G2 Vee=3.3V,Ta= -40~105°C)

i) ¥ ati BAME | BBUE | BRKME | BAr
ViL owrsT) (D NRST i AMICHLF-HL & - -0.5 - 0.8 \Y
Vin ovrs) (D NRST i A\ i HL-F-HL - 2 - Voo+0.5
Vhys (NRST NRST Jifa % i & 75 HELE IR - 270 300 340 mV
it
Reu 55 LR R HBH@) VIN =VSS 30 40 53 kQ

(1) HRHRAE, AEL Rl
(2) b FBH 2 A B — AN AT KK PMOS/NMOS & SEBL), iX > PMOS/NMOS JT%

A EL BELAR /N o
8.3.12 @EfEED
12C &%
#39 12C R (M4 Vob = 3.3V, Ta=25T)
ﬁ;‘{ﬁ 12C(MQ2) ‘ygg 12C(1(2) .
s ¥ BN
BME | BRANE | BME | BRE
tw (scLL SCL BT 8] 4.88 - 1.77 -
S
tw scLr) SCL HJh =i [a] 5.10 - 0.717 - H
tsu (spA) SDA 7 37 i [ 1080 - 1000 -
th <spa SDA i PR EFI 8] 0® 451.85 04  |457.77®
tr (SDA) N
SDA #i1 SCL _- ] - 381.625 - 389.563 | ns
tr scL
t
1SR SDA 71 SCL T[] ] 4.33 ; 3.79
1 scL
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5 ﬁ;‘{ﬁ 12C(MQ2) ‘y@g 12C(1(2)
" A BUME | Bl | BME | B |
th csTA) FEUG FE A R FF I (1] 4.94 - 0.822 -
tew csTA) o 57 1T 43 e S ) 4.99 - | ost2a| - |
tsu csTO) 15 15 2% B ST ) 4.92 - 0.81 - us
tw (stosTA | 157 L SR A R I AR S5 AR IR (] CRUZR IR | 5.36 - 2.06 - us

(1) HBHERIE, AEA .

(2) NALKBRAERL 12C M ERAIE, fecLkt LUK T 2MHz. I8 R Pod B 12C 1 KA,
froLk1 LR T 4MHz.

(3) WIRAAEHI SCL A5 AR AP ), DR 46 2% A1 ) B R DR ARR N 1] 42 2503565 A2

(4) NTEER SCL FREIEAE XWX, 7E MCU PR Zi{RiE SDA 155 2/ 300ns HI{REF

I 1] o
K11 S ZRAS B AN & H
VDD VDB
4. 7KQ%4. KO=
¢ SDA
12022k MCU
SCL
BEEMNHFREH
P /
J:F&Fl%ﬁi: | | teu (STA) I
¥ : T radi
SDA \ /: X | o\
, ""‘ toson P taucson | =15 su(STO STA)
tf (STA) :<_’| th (STA) | Itw (SCLIH> il r:-:‘ th (S_D_A_)__ 14: : :
scL S AN \ Ao
| I I : : : |
TuisoLLte—> ! tf(SGL?'H‘ > tecson e taeso
1.0 = SR E T CMOS HF: 0.3Vpp 1 0.7Vop.
SPI # Okt
%40 SPI%#ME (Vop=3.3V, Ta=25C)
il M s B/ME | BKE | B4
f F A - 18
Sek SPI I & 45i% " MHz
1/t scko AR - 18
tr (SCK> \ N P
t SPI i g B FHAIR B[R] M H: C=30pF - 3.7 ns
f (SCK)
tsu (nss) @ NSS 7 37k ] MAE 109.7 - ns
th (nss) @ NSS {R¥F [a] A 85.3 - ns
tw sckny @ SCK & A [ s 1] FHER, feok = 36MHz, 53.9 57.2 ns
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R BH ryes BoME | Bl |
tw «sckL @ o4 2 5=4
tou vy @ ER TN 9.1 :
MO I )
teu 1) @ ’ L 190 | - ns
th o @ TR 30.0 -
N
thsn @ A W 216 | - ns
ta s @O | B V7 A 1] M, froik= 20MHzZ 66 | 10.1 | ns
tais 500 @@|  HLH HIAE 11 i M 6.6 ; ns
tso M@ | BEEEILAER | AR (BRI 2 = | 154 | ns
t o MO BRSO | SRR (R R = | 154 | ns
th (so) @ MR, (RS 2 J5) 7.17 -
- O AR 8] e ns
- TRt RS2 E) | 7.03 | -

(1) HBcHRIE, AEAP I

(2) HIEFASH, AL IR

(3) B/ IME AR RIS ) e /NS TR, S KA R R A et A R e KIS 1] o

(4) B/ MERIR KA KR/ TR, SRR R IE R 22 BT FHAS 1 ORI ]

K12 SPIKFE — MR CPHA=0
NSSEIA \ f

I
: tsunss) | : - !
| |

CPHA=0 m

CPOL=0

CPHA=0 M\—/r__\_

thnss)

|
 Ehsorm !
|
CcPOL=1 | |

SCKEIN |

pre i o |  They M QI
MISOHiH :/ WtRSA ><lL LieE LR v D< Yy >:7
tsy (S|)_>._'+_ .
i | i ARSI >< WA >< PPN Yy >(
PN i o Ai T
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K13 SPIRFE — MR CPHA=1()

Nssﬁﬁj_)\\ AI

| I
| | T |
I 1 | | lt— |
| tsuass) | thous) ' |
CPHA=1 _1I 4 N _ |
CPOL=0 " Ttyison)  le— |

|
,' ) | ty e T (SCK) Ll
misosid O E Vmi _____ theso | tdis(SO)i
—1<:>< R >< e >< W R >7
; ' SN | |
1! !
:<—tsu<sn—>! I thesn !
| __
W WMARSIL E>< NGO L >< BN SARAL ><><><><
I —_——
EN
(1) M= HKET CMOS HF: 0.3Vpp #110.7Vop.
K14 SPIm PR — FA0
AT
NSSHIAN i te(sck) |
[ CPHA=0 —/m ﬂ m
CPOL=0 A et
CPHA=0

| CPOL=1 | | | | Y W\—/i
O N S N
[ CPHA=1 m ,,,,, /! N

CPOL=0

|
| }
| |
CPHA=1 !
|
1
| |
| |

| |
| CPOL=1 \—//—\—/ﬁ ””” ! 1
SCKAI tu sokm) M

e tresen

itsu (0 Brcsaw) i L i te(sck)
wsown YOO wrmsts | WAL | wrmi OO
! Tt ‘ %
MOS I it mhR&Ei i BT b MR ARLL
: \’7 77777777777 | I
tvoo | .
tho)

(1) ML ET CMOS H-F: 0.3Vop M 0.7Vop.
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USBD #O%st
K15 USBD B /7: HdRE{E 5 LA B r st (a] e S
iy)ﬁ:
Z2 o B 2% - ,
PARAEIE57 ny \/7 . \ﬁ
I\ /
Vers A N X\ \\
/X 7[ \\ /o \
Vss n —
L« oy e
%41 USBD 4 LS4 (Vop = 3.0~3.6V, Ta=25C)
ia=] S5 FA B/AMEO | BKXMED | BhE
N HL
Vob USBD #:/EHLE® - 3.00) 3.6 Vv
Vpi¥ EOHMINREE | | (USBDP, USBDM) 0.2
Vem® =4y FA H £ Vo 76 0.8 25 \Y;
Vsg® B RSO BRI AE - 1.3 2.0
P
VoL A HACHE | 1.5kQ ) R #EZE 3.6V0) - 0.3
\Y;
VoH A M H e HLT 15kQ 1 RL % Vss® 2.8 3.6

8.3.13

(1) BT 11 o 02 40 2 DA 1 46 vy M 2 i o

(2) AT 5 USB2.0 4 /MG A%, USBDP(D+) 5| il Zitil i —A> 1.5kQ HifH#%ZE 3.0~3.6V
HLE

(3) APM32F103xDxE ¥ iE#fi USBD Lhfg v LAE 2.7V 15 EI{RIUE, TiARAE 2.7~3.0V HETEH T
Bee 2 1) L ASURFAE

(4) B BRI IIE, A7 A TR

(5) RL Zi%#%] USBD UKzh#s b .

12 iz ADC 4%
%42 ADC ¥ (Vop= 2.4~3.6V, Ta=-40~105C)
iRz ¥ XA B/ME | ABUE | BRME | BA
Vbpa It H - 24 - 3.6 \Y/
VREF+ ESFEHIE - 2.4 - VbpA \Y
Page 60
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e S *4 B/ME | BAEME | BKME | AL
lvrer 7 Vrer f N JH T HLI - - 260 484 bA
fapc ADC £ 4% - 0.6 - 14 MHz
fs@ KA - 0.05 - 1 MHz
Van® B 4t e R Y - 0 - VReF+ vV
Rapc® KHFEHFH - - 1 - kQ
Capc®? PN S SR AR FF FL 2 - - 2 - pF
o fanc = 14MHz 59 us
teaL TSV Fs) (1]
- 83 1/fapc
o faoc = 14MHz| 0.107 - 171 VES
ts@ KAES ]
- 1.5 - 239.5 | 1/fapc
R R . fanc = 14MHz 1 - 18 Ms
S ) (RS SRR — R
tconv® X 14~252 CRAE 1S + B VGELT
[A] ) - 12.5) 1/fapc

A LK Ran ATl
RAIN<Ts/fapcxCapcxIn (2N*2) -Rapc
HA fapc=14MHz,Capc=2PF,Rapc=kQ, %I T 0.25LSB AR ZEFRSEER K%M T, Ts 5 Ran IR RN T £:

743 fapc=14MHzON (115 K Ra

Ts (AHD ts (pus) BANE Ran (kQ)
1.5 0.11 4.5
7.5 0.54 26.6
13.5 0.96 48.7
28.5 2.04 103.9
415 2.96 151.7
55.5 3.96 203.2
%44 ADC f&EfE
s S8 TR %A WRE | BKE | B
ET CEEREE . MM +25 +55
= Z,
EO i petie +2.1 +35
S fanc = 14MHz,RaiNn < 10kQ
EG W2 iR ] +2.0 +4 LSB
ED '"‘//Q/\sz fi‘“;é VDDA= 2.4*3.6V,TA=-40~105 C 115 105
WITERIEREE |, o o =1. +2.
- N 7E ADC B 5 47 )
EL o &R 2 +1.8 +3

(1) ADC HJEFUE FEHUE AR LR A SR e .

(2) ADC F§ 1 5 JOAHIE N FIIL K 5 24 - 5 L8 o A0 AR T Bn AR ARORDL AN 51 R0 G s v WAL, DXL A
XRE 2 BRSNS B IEAE AT A B RS B U W] BE 7 2 S AN
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TEIAR RS I L (SIS ) 88— B4t .
(3) WRIERFENER, A EAFEE 5.3.12 TS HT g oo A2 ling e T8 2 WA S5
] ADC fi5 % .
(4) s BB PP ORE, A2 77 rh AN EEAT IR,
8.3.14 DAC HS#MIE

3245 DAC 'HHiF

5 ¥ M B/ME | BBUE | BKE | B

Vbpa UL LI L - 24 - 3.6 %

VREeF+ 2 W L Vrer+ L AIEZAKT Vopa 24 - 3.6 \Y

Vssa FeHh - 0 - 0 \%

Rions LRI TN Y ) 5 ] ] «Q
F B A7 4%

. osiepg | FDACLOUT SlR - i
o P e CHE AT p

DAC_OUT G A I DAC [y s Kt s, Xt
0.186 | 0.194 | 0.203 v

min DAC_OUT HiJE | 12 fifi ANRAS (Ox0EQ) %I
L B Vrer+= 3.6 V 4bH) (OXF1C) Al
DAC_OUT | B &2 a1
A VREF+= 24 V ALI\E(] (0X1 55) ﬂ] - - VREF+'0-2 V
max iR
(OXEAB)
DAC_OUT | B asisf i
_ 0.308 - 272.36 | mV
min DAC_OUT H &
o — DAC 1y K i % o
DAC_OUT | et s s
2.381 - 2398 | mV
max DAC_OUT H &
i AL 1lsb 2 ‘
DNL N ‘ It B 12 fir DAC -2.38 - 172 | LSB
] (AR o AR 2R 22D

ntegral JEZE (/R
fid i b A 54K
INL 1 i ALAEAAD O A fic & 12 {7 DAC -6.58 - 6.38 LSB
JEACHS 1023 2 [al iy
I B 28 2 2D

s 2 (ARG AL Y
MY (0x800) 5 \
Offset Vrers = 3.6V it & 12 /2 DAC | -6.60 | - 9.13 | LSB
FUR( = VREF+/2

Z IR 2 5D

Gain error W5 R it & 12 17 DAC -0.58 - 0.23 %
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9.1. LQFP144 33K
E17 LQFP144 1345
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46 LQFP144 H 34
DIMENSION LIST ( FOOTPRINT: 2.00)

S/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 TIPTOTIP
4 D1 20.000+0.100 PKG LENGTH
5 E 22.000+0.200 LEAD TIPTO TIP
6 E1 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 (REPF) (17.50) CUM LEAD PITCH
11 b 0.22+0.050 LEAD WIDTH
1. JOFRIZEARR.
K18 LQFP144-144 3|, 20 x 20 mm #5$: Layout Zi¥
1.35
:——H‘—O.SE} —T
—
[—
—
—
=1
———

1.

b
tn

19.9

-
-~

.85

I

0aaaoaImmD

IT00000E

19.9

22,6

O R oo G C oo

(0

JGFULE=RETR
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K19 LQFP144 -144 5], 20 x20 mm #ri &

= — Geehy
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9.2. LQFP100 #3 K

PIN 1

K20 LQFP100 #f3: &

5.25 REF.

Oom
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6 | @
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LR TR R

1

H REF.
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0.25 BASE
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(1) BEAZZIE G20
(2)  FrA IS AR IZ AR #AE PCB E.
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47 LQFP100 H3: ¥

DIMENSION LIST (FOOTPRINT: 2.00)

SIN SYM DIMENDIONS REMARKS
1 A MAX. 1.600 OVERALL HEIGHT
2 A2 1.400£0.050 PKG THICKNESS
3 D 16.000£0.200 LEAD TIP TO TIP
4 D1 14.000£0.100 PKG LENGTH
5 E 16.000£0.200 LEAD TIP TO TIP
6 E1 14.000£0.100 PKG WDTH
7 L 0.600£0.150 FOOT LENGTH
8 L1 1.000 REF LEAD LENGTH
9 e 0.500 BASE LEAD PITCH
10 H (REF) (12.00) CUM LEAD PITCH
11 b 0.2240.050 LEAD WIDTH

1 ReFUERER,
121 LQFP100 - 100 2, 14 x 14mm %4 Layout il
75 51
A
SR 1111
—76 —350
= 05 =
= I —
= T =
= e —
— —
= =
167 143 £33 =
= =
— —
— —l
= =
— —
— —l
= =
= =26
\ 4
! 1|]|]|]|]|]|]|]|]|]|][ ]|]|]|]|]|]|]|]|]|]|]£|5 12
[* 12.3 >
- 16.7 >
LR R,
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K22 LQFP100 - 100 5/H1, 14 x 14mm F3EHR1H
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9.3.

LQFP64 33t &
K23 LQFP64 %K
D
D1
370
REF
PIN 1 6l
. anndiangnng
1 (m ‘ i
i \J/ !
EJ& |
M Q2 |
A = 1
%Jg ‘
N
—D |
] | -
.3.50
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i i
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| \ \ \
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| | | g
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(1) BRI G2 5.
(2)  FrA IS AR IZ AR #AE PCB F.
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DIMENSION LIST (FOOTPRINT: 2.00)

%48 LQFP64 384

S/N SYM DIMENDIONS REMARKS
1 A MAX. 1.600 OVERALL HEIGHT
2 A2 1.400+0.050 PKG THICKNESS
3 D 12.000£0.200 LEAD TIPTO TIP
4 D1 10.000£0.100 PKG LENGTH
5 E 12.000£0.200 LEAD TIPTO TIP
6 E1 10.000£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) (7.500) CUM LEAD PITCH
11 b 0.22+0.050 LEAD WIDTH

1. RSFUEXER.

K24 LQFP64 - 64 5|, 10 x 10mm 542 Layout 2l
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49—
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1. RSFUEXER.
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K25 LQFP64 - 64 5|}, 10 x 10mm EH 2R
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10. iTHR{ER

flgn:

P Ey

APM32

APM32=E-TFArmi) 32 f4EHIZS

PR

F

F=RRY

TR

103

103=E 2%

3% A

R=64P

V=100
Z=144B4)

NEFESREE

D=384Kbytes
E=512Kbytes

HE

T=LGFP
U=QFN

N=| +H
mE e

o

6=-40°C"85°C
7=-40°C™105°C

i

XXX
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ReBHR AL
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RIS EESYIES

1T B 4wy FLASH (KB)| RAM (KB) ESp ] SPQ RV E
APM32F103RDT6-R 384 64 LQFP64 1000 kg -40°C~85C
APM32F103RDT6 384 64 LQFP64 1600 kg -40°C~85C
APM32F103RET6-R 512 128 LQFP64 1000 k2R -40°C~85C
APM32F103RET6 512 128 LQFP64 1600 Tk -40°C~85C
APM32F103VDT6 384 64 LQFP100 900 Tk -40°C~85C
APM32F103VET6 512 128 LQFP100 900 Tk -40°C~85C
APM32F103VET7 512 128 LQFP100 900 TAvg% -40°C~105C
APM32F103ZDT6 384 64 LQFP144 600 Tk -40°C~85C
APM32F103ZET6 512 128 LQFP144 600 Tk -40°C~85C

1. SPQ=fm/MIHE
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11. AReEs

K26 PR BRI K

N ©C 0000 00 0 000 0 O
B E= I EE I E= = .
b o—tt—o—t1to—1to
| COl|ICDD]lIcCD| |
—J - K "0

A0 Dimension designed to accommodate the component width

BO Dimension designed to accommodate the component length

KO Dimension designed to accommodate the component thickness

w Overall width of the carrier tape

Quadrant Assignments for PIN1 Orientation in Tape

O O O O O O (N—é‘—SprocketHoles
1 1

| |
Jatjaz] Jatlaz —)
Q3jQ4| [Q3]Q4 Feed Direction
I “\ r T /
N

Pocket Quadrants

Reel Dimensions

N
i

L

Reel Diameter
D=330+-20
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1250 HPREESHOIR R

SSSSSS

NNNNNNN

. Package | . Reel Diameter A0 BO KO w Pin1
Device Type Pins| SPQ (mm) (mm) | (mm) | (mm) | (mm) |Quadrant
APM32F103RET6| LQFP | 64 | 1000 330 12.35 | 12.35 22 24 Q1
APM32F103RDT6| LQFP | 64 | 1000 330 12.35 | 12.35 22 24 Q1
' K27 o E K
Pinl Orientotion Tray :VQMFQPJ'/%\/:\/J
Tray Dimensions
Troy Length
ﬁjﬁ@ﬂﬂﬁﬂﬁimﬁmmg |
OOOO0OO0OOOOO0C, -
o o o | o o -
:@ﬁL@JMMMLJ@@u@'s
saEEEENEENNNE
BLO0000000000000)
Lol | S=
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~Unit Dimension =

Al

Pl

Al

|

jirad

i M‘fﬁéﬁﬁ

PRS2, AP dh o

#51 FLHRAESEOIEE

Tray Tray
Package X-Dimension |Y-Dimension| X-Pitch | Y-Pitch
Device Pins|SPQ Length | Width
Type (mm) (mm) (mm) | (mm)
(mm) | (mm)
APM32F103ZET6 | LQFP | 144|600 22.06 22.06 25.4 25.2 322.6 | 135.9
APM32F103ZDT6 | LQFP |144 | 600 22.06 22.06 25.4 25.2 322.6 | 135.9
APM32F103VET6 | LQFP |100 | 900 16.6 16.6 20.3 21 322.6 | 135.9
APM32F103VET7 | LQFP |100 | 900 16.6 16.6 20.3 21 322.6 | 135.9
APM32F103VvDT6 | LQFP | 100 | 900 16.6 16.6 20.3 21 322.6 | 135.9
APM32F103RET6 | LQFP 64 |1600 12.3 12.3 15.2 15.7 322.6 | 135.9
APM32F103RDT6 | LQFP 64 (1600 12.3 12.3 15.2 15.7 3226 | 135.9
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12.

B TRt 4
%52 B MR a4
RIS
B4R fEj AR
FALE L IT RMU
B A FL AT CcCMU
A RO b A B RCM
A - e EINT
A 10 GPIO
S H 10 AFIO
g il 92 1) WUPT
LR BUZZER
ML | M E I 2 IWDT
& 1 I WWDT
JE I 2% TMR
CRC #ziill 4% CRC
FELR A R G PMU
By A AR BAKPR
DMA Fz il %% DMA
EVEIE R3S ADC
e B % DAC
SIS I el RTC
MR 5 1 2% EMMC
SDIO #11 SDIO
USB i #4545 USBD
T2 ) 4 R 2% CAN
USB OTG OTG
LAKI ETH
12C $11 12C
AT AR SPI
i RO 2% UART
i D AR USOR 2% USART
e ANE LT FMC
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13. W&
253 CRURRADT S
HH#H TZN S Tk
2020.02.12 1.0.0 i
2020.03.05 1.0.1 BV 144pin S2F; SDRAM
2020.03.27 1.1.0 201F PF11. PF12 5|
2020.5.28 1.2.0 2B AT EMC U5 | AR AE R R
2020.6.22 1.3.0 VAEE P e . RGAER. PR . fEE L BEE TR
2020.7.6 1.3.1 Begdmig, Bk SPHF TR (1)
(1) B AR R
(2) BT A E BRI TRgmiD”, Wn“ws/NEEEEC. “Flash A&
", B TIREE” A
2020.9.10 1.4 N X "
(3) & GPIO HhIfefiiiAE S, 1 DMC A=< 10 H#iik
(4) FBEEFTEE
(5) #h78 “FPU” AT H SZFRI S0
(1) MK APM32F103xC N4
(2) & APM32F103xCxDXE 5 APM32F103xDxE
USB & USBD
2021.1.20 1.4 HXT 2y HSECLK
LXT A LSECLK
LIRC 4 LSICLK
HIRC A HSICLK
(1) fEA5E 8 hn APM32F103VET7 A1 5
2021.4.23 1.5
(2) B3 logo. B HE M HE
(1) B8R 32 1 Vesp com AR HE (FRHRK &)
(2) 1M S USBD MM 1 (JEAR 2)
2021.8.25 1.6 (3) #hnvie USBD2 5 USBD AN G, ASEERINALH .
(4) 1M NVIC Bya] F s E N 65
(5) BB
(1) &2 Arm FEibe
2022.6.30 1.7
(2) H4jn 7 i
(1) MIERFT A I AR 2 N 25
2022.8.22 1.8
(2) Mk FPU H1) RGSQT Kk
(1) BURGHER. Mk A 5] e X FER S USBD 1441
2023.11.27 1.9
(2) &4 USBD [ Ihfedik
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(3) B2 HSECLK 4~16MHz & ¥ 23 41 e i
(4) fBeh “EHBEER” R Hbr iR E
(5) “UEIEHR” Gi—BCh “AFPUE”

(6) fErScHh bk s B bk B 5=

(7) MERThREA T GPIO Bk “ Firf i) GPIO 5| BI#R A K ra it i id g

jj”
(8) M Bl U P 21 v SR HL VR AR A ik

2024.1.4

2.0

(O Bt =-, IR
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AT BRI SR A IR AR (BURRIFR “8RiE” D ®ITIFRAG, Frsl A2 Ribs . FERG
AP BRI RIEEE RS, PRI OR BB T8I B SO T RBUR] o A A i it A 40 Dl 1 A T
M, —EAEH PSR (LUFRR “HP” D CABIFEZ AT ATE 2. F P 26 20 AR e
VRIS T ) 2 SR A PR ™ i o
1. BUFIpE

A TS 24458 FH 5 W g BT B A s 2 2R 5 (0 P2 s P B A, R VF AT, AT
B BN NI AT T 2 s 07 300 AT 0 A i o0 AR AT R $0s%. Bk i ElifL .

ARFMFFHIA “©” ok “™” ) “Weifg” 5k “Geehy” FHESEIEEI NN bR, HADTE W=
dh bR PE S IR %5 A R BA & B TE F I
2. R RFR]

BRI AT W B i A RCR . BT B R AL

PREAN SR 65 L 20 A I 7 it B A T TR AL DA A R V7 B RV v B B B8R s b 52 7

R T I AR =T B dh . B85 BRRIR AL, AR AR R IR - A B 26 =77
di MRS BURIR R, BRARERGRA T R BUH S A A 200E .
3. WA H

PP AR SR SR 7™ it P T SRR 27 it PR 5 T i P M

AR SRAS T P (4 P9 2 S AR AN — B, I DA A 5T R 5 1 R (205 it
4. 5 EATEENE

AT AR SR 20 e S 36 = B A AR 1R 26 = D7 DU HE R R AT, (BT AR S Bt o S 2t B
RO R B R AN T 22 7 T S SR 22, DRI N 2 B, ARGt AR 0 o mT e el B % S AR TE 75
APER SR AT REBAE N T8 PR S E S 0, A AR X A (17 il 1 B 775 T £ £
k.

P ARG B B 5 SRIEFE A G ARG it JF XA i (RS2 38 IR HEAT AT 28 A, PAB A
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5. A HER

FH PR AE A0 B P R I OO AR 7 it 5 RS 2 M P P O T . L AR L T R
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I P& A S5
6. HoiA
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