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USART 14z {5 H R 1A 2.25 kA /FP . USARTH2 I LA I CTSHIRTSE 5 & # . SZ 7 IrDA SIR
ENDECAEHigmfifhs . HeI1SO78161K)E At I 2 HELIN =/ NI RE.
A USARTHz2 L1# 7] LA# FH DMA#EAE .

2.3.21 BATHMEE D (SPI)
LIR2ASPIEIT, FEMEER T, AR T 2 5 ATk 1296 B/Rb . 3L T4 3% o]
P8R AL AR, AIIC B A WI8AL B A6 « FEAF [ CRCF= A5 S Fr A FISD R FIMMCHEL .
JIr A ISP 1R AT LA FHHDMA#:AE

2.3.22 EAH BT 54 (USB)

STM32F102xxUSBIE AT Z 51|77 5, N — A SR USBRI W & i 2%, BIE £ EUSBI % (12
JCALFDVERME, i i ] G, B A RRNLMBE TR . USB FI48MHZz 21 B N 58 F PLL H.#7~
A (B BRI A — N HSE SRR 4%) .

2.3.23 MmN F 3 1 (GPIO)

TEANGPIOS! IS AT LA o B e B HE (R BOTIR)  Jan A\ Gy AN L B ) 3R A i AR B2 2D g
S 1 . 2 BUGPIOS] I 5807 BB E -IAMSIEH] o Br 7 BABHUM A ZhRER 50, BT A FIGPIO
S KR E I RE A

FERR EHEILT, VOSSN D RERT LB — MR E IR IEBUE ,  LABE SR AN S N IORF 7745 -
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2.3.24 ADC(EERI/ B FH#:.28)
1207 RIS 563 2 (ADC), SEFI 23R 164N M@, T LLSeEl ARk i b4 . 7B,
1 ST 730 52 1 — LR N [ e
ADCH] LU I DMAEEE .
BB T I TN AE O VEIE SRS s 0 — . 2 BR ST A TR (T, 2 A 15 T 1 1
(I, A 7= T

2.3.25 BB R REs

RIS E — IR MR L, BB fE2V < Vppa < 3.6V Z[A]. i B AL R AE IR
POEFZEDIADC_INI6 Y NIEIE L, TR A% IS (10 iy ) e 46 21 K 01

2.3.26 BATHALRITAGIRIR O (SWJI-DP)

WHKARMAISWI-DPHE L, X —Naa TITAGH AT R0 0, nT DLSe Bl B A7 s gk ik 4
HaJTAGH: A&z, JTAGHITMSHITCKIE 5 4345 SWDIOFSWCLKILH 51 jil, TMSHI L #—
MR 155 FE 8 F T AEIJTAG-DPHISW-DPa] H] .
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3 FEEX

K3  STM32F102xx+H %5 & = USBR: AT LQFP48 5] il 43 Aii

o g
ONowO~owsnPld
OVOOO0OMMMO M T o
S>>0
O0O000O00O0000O0OoOogn
48 47 46 45 44 43 42 41 40 39 38 37
VBAT O ssp VDD_2
PC13-TAMPER-RTC O asp VSS 2
PC14-0SC32_IN O3 3ap PA13
PC15-0SC32_OUT 04 ssp PA12
PD0-OSC_IN [OJs 320 PA11
PD1-OSC_OUT s s1g PA10
i LQFP48 b PAS
VSSA g 29 PA8
VDDA PB15
PAO-WKUP PB14
PA1 PB13
PAD PB12

ai14378d
K4 STM32F102xxH 2 75 mUSBIEA T LQFP64 5| ffl 43 i
VBAT [ 1 VDD_2
PC13-TAMPER-RTC O 2 VSs_2
PC14-0SC32_IN O 3 PA13
PC15-0OSC32 OUT O 4 PA12
PD0-OSC_IN 5 PA11
PD1-OSC_OUT Os PA10
NRST 0 7 PA9
PCO s PA8
PC1 LQFP64 PCo
PC2 PC8
PC3 PC7
VSSA PC6
VDDA PB15
PAO-WKUP PB14
PA1 PB13
PA2 PB12
ai14387¢
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F4  hEERESTM32F102xx 5] JilE X

EL:EDRS ] 2 ) 52 Dh g
ABETS

I8 I ol 5| e ST Th i L

o

1] 1 Viat S Vear

2 | 2 | PC13-TAMPER-RTC® | I/O pC13® TAMPER-RTC

33 PC14-0SC32_IN® | 11O PC14® 0SC32_IN

4| 4 | pc15-0sc32 out® |10 pCc15® 0SC32_OuT

5|5 PDO /0| FT | osc_IN®

6| 6 PD1 o [rr |07

7| 7 NRST /0 NRST

- | s PCO /0 PCO ADC_IN10

-l o9 PC1 /0 PC1 ADC_IN11

- |10 PC2 /0 PC2 ADC_IN12

-1 PC3 /0 PC3 ADC_IN13

8|12 Vssa S Vssa

91 13 Vopa S Voba

WKUP/USART2_CTS/
10| 14 PAO-WKUP /0 PAO ADC_INO/
TIM2_CH1_ETR"

USART2_RTS/

11| 15 PA1 /0 PA1 -
ADC_IN1/TIM2_CH2
ART2_TX
12| 16 PA2 /0 PA2 us _TX/I -
ADC_IN2/TIM2_CH3
ART2_RX
13| 17 PA3 /0 PA3 us _RX/ o
ADC_IN3/TIM2_CH4
-] 18 Vss 4 S Vss 4
- 119 Vob_a S Vop_4
@]
14| 20 PA4 VO PA SPI1_NSS™/ADC_IN4
USART2_CK
15| 21 PA5 110 PA5 spI1_scK”/ADC_IN5
(7)
16 | 22 PA6 /0 PA6 SPIL_MISO /A[()7?—'N6
TIM3_CH1
(@)
17| 23 PA7 /0 PA7 SPIL_MOSI /A[()f—”\'?
TIM3_CH2
- | 24 PC4 /0 PC4 ADC_IN14
- | 25 PC5 /0 PC5 ADC_IN15
18| 26 PBO /0 PBO ADC_IN8/TIM3_CH3"
19 | 27 PB1 /0 PB1 ADC_IN9/TIM3_CH4™
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Fa  hEEESTM32F102xx 5] I E X (421)

ELECR ] i 2 B e
¥ | B )
2| 3| IWEE g0l 2 %ﬁﬁ}ﬁ) RS T ThfE 5 L
5|3 )
20 | 28 PB2 /0| FT| PB2/BOOT1
21| 29 PB10 /o | ET PB10 |2C2_SCL/USART3_TX? TIM2_CH3
22 | 30 PB11 /O | FT PB11 12C2_SDA/USART3_RX" TIM2_CH4
23|31 Ves 1 S Vss 1
24| 32 Voo, 1 s Voo 1
25| 33 PB12 /o | FT PB12 SP'Z—NSS/'ZCZ—S(;\)/'BA”
USART3_CK
26 | 34 PB13 /o | FT PB13 SPI2_SCK/USART3_CTS"
27| 35 PB14 o | FT PB14 SPI2_MISO/USART3_RTS"
28 | 36 PB15 /o | FT PB15 SPI2_MOSI
- | 37 PC6 /o | FT PC6 TIM3_CH1
- | 38 PC7 /o | FT PC7 TIM3_CH?2
39 PC8 /o | FT PC8 TIM3_CH3
40 PC9 /o | FT PC9 TIM3_CH4
29 | 41 PA8 /o | FT PA8 USART1_CK/MCO
30 | 42 PA9 /o | ET PA9 USART1_TX"
31| 43 PA10 /o | FT PA10 USART1_RX?
32| 44 PA11 /o | FT PA11 USART1_CTS/USBDM
33| 45 PA12 /o | FT PA12 USART1_RTS/USBDP
34| 46 PA13 /O | FT | JTMS-SWDIO PA13
35 | 47 Vss 2 S Vss 2
36 | 48 Vb 2 S Vob_2
37| 49 PA14 /O | FT | JTCK/SWCLK PAl4
38 | 50 PA15 /o | FT JTDI ;'2"125—/5511—_"5\122
- |51 PC10 /o | FT PC10 USART3_TX
- | 52 PC11 S |FT PC11 USART3_RX
- | 53 PC12 S |FT PC12 USART3_CK
- | 54 PD2 /o | FT PD2 TIM3_ETR
TIM2_CH2/PB3
39 | 55 PB3 /o | FT JTDO TRACESWO
SPI1_SCK
40 | 56 PB4 /O |FT| JINTRST PBS“F/,E'\_"Sngﬂ
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Fa R ESTM32F102xx 5] I E X (422)

510G 5 A3 () 5 2h g

x| B T a6
2| | AN o) 2 i’ez?zﬁ}a) Rk 5 LI
|9 i
41 | 57 PB5 /0 PB5 12C1_SMBAI
42 | 58 PB6 /O | FT PB6 12c2_scL™/ TIM4_CH1 USART1_TX
43| 59 PB7 /O | FT PB7 12c2_SDA" / TIM4_CH2 USART1_RX
44| 60| BOOTO | BOOTO
45 | 61 PB8 /O | FT PB8 TIM4_CH3 12C1_SCL
46 | 62 PB9 /O | FT PB9 TIM4_CH4 12C1_SDA
47 | 63 Vss 3 S Vss 3
48 | 64 Vop_3 S Vop_3

1. I1=%A, O=%it, S=HiH HZ=mkH

2. FT: %25V

3. WUMEAMIhRKIE B RS T E. W T RARDIMEAEITS, G4 0SB/ S D ReE. fln,
NS LA 1ANSPIFI2ANUSARTHIZAN E I 230, B AR ZSPILAIUSARTL X USART2, FITIM2 K TIM3, & L%
2143,

4. WMRFLZAHMETIRERS B T R—ANM/0L, N T EBRIMERrREE, FER-—BR, HEEE oM S i 5E A7 (72
AHRLIIRCCHME I i s R 27 7 2% ) e — Nk

5. PC13, PC14fPC155| Bt sl yETF L HEAT (HH, T IX A sRYETF o6 H BB R K B ) FEIAE(BmA) o TR I =AM 5
JEIE ot 51 I AE DUR R E R — B 1] R — A5 R o d, o5 I R g TARE2MHZE AT,
I KIREN 518 ~N30pF, I HASREAE A IR (W BRshLED).

6. IXUEE|BITEA A XA — IR LA F RIEOIRE T, Z G RIME R AL, XL 5] KRR A B &0 X 35 A7 g 1 ] (0X
LR FRASH ERMARGTEND o« KT EHlIX Lo N MEMAFE, 1525 STM32F10xxx5 % F i &
&R X I FIBKP 27 A7 % I AH S< 345 o

7. LQFP48#f %11 5| JISAISI 6, 7R K E AL BAEL B NOSC_INFIOSC_OUTIHAEM . B/ m DLE Bk BiXm
A5 APDOFPDLThASE . B £ ¥E411E5 Bif 5% STM32F10xxx 2% T 2 F DI RE/O & 35 it i B &1 .
R, PDOMPDL R RERE & N50MHzi HiAR 5

8. B FHIhAERENS B LR E 2 At 51 I (an SEAR R B 5 B S8 S| T, VRIS B15 53 STM32F10xXx 525
FHEIE HDIREVOZ 5 A B B 54 .

PRV
F i 51 I PAO K B f) 52 T BE 1 9 TIM2_CHL_ETR, %7 7] LLIE & i% 2 B 9 TIM2_TI1 5
TIM2_ETR. [, PALSXN I MG 2 H IR A FRTIM2_CHL_ETR, EAMEIME L.
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4

T R

5 fifids
APB memory space
xFFFF FFFI served
0XE010 0000
Cortex-M3 internal
0xEQ00 0000 peripherals
reserved
0x6000 0000
reserved 4K
OXFFFF FFFF x4002 3400 e
0x4002 3000 1K
d
0x4002 2400 reserve 3K
7 0x4002 2000 Flash interface 1K
reserved 3K
OXE010 0000 | eV Tiemal 0x4002 1400 = «
0xE000 0000 |___Peripherals | 0x4002 1000
0X4002 0400 reserved 3K
0X4002 0000 DMA K
6 1K
0x4001 3C00 il «
0x4001 3800 USARTI
0xC000 0000 0x4001 3400 resetved 1K
0x4001 3000 sPi K
5 0x4001 2C00 reserved K
reserved 1K
0x4001 2800
ADCH 1K
0XAD00 0000 0x4001 2400
reserved 2K
0x4001 1C00
reserved 1K
4 0x1FFF FFFF 0x4001 1800
OX1FFF F80F reserved 0x4001 1400 Port D ::
Port C
0x8000 0000 Option Bytes 0x4001 1000 K
0x1FFF F800 0x4001 0G00 Port B
0x4001 0800 Port A 1K
3 System memory 0X4001 0400 EXTI 1K
0x4001 0000 AFIO 1K
0x1FFF F000
0x6000 0000 reserved 35K
0x4000 7400
5 0x4000 7000 PWR 1K
04000 6C00 BKP 1K
Peripherals reserved 0x4000 6800 reserved K
0X4000 0000 P OX4000 6400 reserved 1K
0x4000 6000 [P12 byte USB SRAM 1K
1 0x4000 5C00 USB registers 1K
0x4000 5800 12C2 1K
0X2000 3FFF SRAN 0X4000 5400 12C1 1K
0x2000 0000 Ox0801FFFE 0x4000 4C00 reserved 2K
0 0x4000 4800 USART3 1K
USART?2 1K
Flash memory 0x4000 4400
0x%4000 3C00 ECEE K
, 0x0800 0000 0x4000 3800 SPI2 1K
X0000 0000 Aliased to Flash or d 1K
reserve
system memory 0x4000 3400 "
depending on 0x4000 3000 IWDG
E Reserved 0x0000 0000| BOOT pins 0X4000 2C00 WWDG 1K
0x4000 2800 RTC 1K
reserved 7K
0x4000 0C00
0x4000 0800 TIM4 1K
0X4000 0400 TIM3 1K
X4000 0000 Tim2 1K
ail4971c
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5  HESRHE
51 PR

ERAERR U, BT A HERIER AV NIEHE .
5.1.1 B/PMgKEUE

BrRAESRE UL B, 78 AR 7 28 E i i X 100% [ 77 i 75 28 B3 I B Ta=25°C Fl Ta=T amax | $AT 1490 ik
(Tamax-5 3% & IR EVEFIVCHEL), AT e/ N AR FE S IR (R BRSSP F R e AR 2% A
R EIRIE.

TERRAN RN T 5 R R UL B I 27 A0S . TR/ T 2R AR 2 EE, AafEdr 2
LTI EE AV SRR L, B N KB B A AR S, BT Y (s — A5 1)
FRUE AT (P £33 )55,

5.1.2 BRI (E
B AR, SRS BEE R T TA=25°CHIVpp=3.3V(2V < Vpp < 3.3VHLE T ). iX e E R H T%
THE S AL MR

ST ADCHS B BB R I8 1 X — MR AE I UCREE, FEPTA IR VE B RIS 2], 95% ™ dh iR 72
NFET R AUECT Y £2X).

5.1.3 HAIphZR

BrAEFe e, B 264 Ttk 3 i AR 2 0.
514 MFHE

W5 51 2 H) 1) o sk At s T e .

5.1.5 FIHBAEE

1R N s g R TR TR

6 SISk T K7 SN
STM32F102 pin STM32F102 pin
C=50 pF

L

=2i14972 ail4973
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5.1.6 ftEFR

SERRALVES

VBATij
LI
1.8-3.6V 4 BEEFEL ER
83, (I» (32KHzIF733% RTCIAE
= Big eSS
I=[ 10 |
i . |
GP 0s [ .| ZE g ||
A’ A :
] SO (CPU |
VoD 5 g ||
i &) |
3x 100 NF wmmm  Vgg A= | !
+1x47 uFIwzram . !
VoD vV, [
T DDA Mets
l_ VReF:
10nF TSRS
ADC
+1pF | rectiPLLE
VREF-
Vssar],
bl T - ail4882c
B EEYF4. 7TuF R L IUERE R Vops.
5.1.7 HEREFENE
K9  HLIHEEIE TR
lIDD_VBAT
VBAT
IpD
Voo
O
— VDDA
aitd126
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5.2

5.3

CROB SN Vd |

ANAE A B B A SRR I A 0t e R BIUE (B3R (K5 86 R HEIE, TRk FEERF KA
PEMIR IR . X BSR4 R AR S I B KT, IR A RRAE LA T e AF T REVE SRR iR . BT K
W TARAE R RABL ST T 230 S F I AT S

®5 O HURRRE

"5 £ w/ME =PI E: v
Voo - Vss A5 32 3 e FL P (277 Voo Vo) @ 0.3 4.0
" FESVZ 21051 L 04 A pi IR Vss-0.3 5.5 v
FERE B LA R ED Vss-0.3 Vop + 0.3
| AVppx | AN TR 44 F ] 2 8] P F R 22 50 v
| Vssx - Vss| AN TR 1 5] 2 R] P R 22 50
VESD(HBM) ESDi HL il HL H s (N AR ) 2 W.265.3.117

1. FrARIHEIE(Vop, Vooa)FHHL(Vss, Vssa) 71 I 006G 2% 4 B8 o v Bl Rk R 4 L.
2. lingenyZEX AT DL I IR 6), BIORIEVINANE I Hof K . WRABERIEV NI Hofm RE, LR
UELEAMEB R Bl linaeing AN e KAE . HAVineVinmaxi, F— N IERTEANBR; AVinsVssh, A — PN RIEVEN B

*®6  HUAE

5 Eiiip%y BKE XA
Ivoo 235 V!V oo HL 5 28 1 54 AT (1 7 FL izt 150
lvss 85 Vs 2 1 4 HhL 9 (O 1 bty @ 150
. AR ORI 51 L fry i HH VEE L 25
AR R OFE I 51 0 _E 1 i H LR -25 A
NRST 5| BN B +5
Inaeiny @@ HSEOSC_INE| IAILSEOSC_INBI BTN Hif +5
HoAty 51 AN LR @) +5
2 o FFA VORI 1 51 I Fry e A i @ +25

1. FrARIEIE(Vops Vooa)FIHL(Vsss Vssa) 5| A AU ZEHERSMT R VFa B NSt RS F.

2. e85 AT DU BRI, BT ERAIEVINAE T Hi KAH . WR A RERIEV i o Kl , B RIELESNT

PR il lingeiny A I i KB . 4Vin>Voolt, A — N IEFEANBR; 4Vin<Vssh, B —N R FFEN B,

RENEBR S TSR . S5 #5.3.1671.

4. HJUANNVOOFERAENBRN, X linaen BB IE FVEN RS R aE N BRI R B 20 {E 2 Fl . 145 B2
TAELRAFANMON T E X ingein e KB R -

w

®KT O RERE

75 iR L= L:<R YA
Tste A7 Y -65 ~ + 150 °C
T, R 150 °C

TrE&H

5.3.1 EHTEXMH

®8 M LAEAFMT

5 S M B/ME RKME L)

freLk PN BB AHBI 4 45 2% 0 48

frciia P APB LA £ 2R 0 24 MHz

frcLk2 N EEAPB 2 b A% 0 48

Voo FrifE TAE 2 3.6 \%
B 4 T AE HUE (R A5 I ADC) o ~ 2 3.6

Vool T i ({8 ] ADC) Ao A 24 36 v
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Veat A Ei o TAEH L 1.8 3.6 \Y/
LQFP64 444

Po Ty FERL, Ta=85°C? mw
LQFP48 363
= TH 2 -40 85

Ta B R TR e o
ETh %R -40 105

T; 4R -40 105 °C

1. 4fEFHADCH, & W.%44,

2. EEUE FAHE YR Voo M Vopafib B, 7E b HFN IE W B E HAIR], Voo M VopaZ [R5 2 70V 300mV I 2 )

3. WMRTHMK, RETABETmax(ZN5E6.27), W R ¥ & PoFUHE.

4., EBMRAIREEIPRE T, RETREETmax(3HE6.21), Tanl LY BTG

5.3.2 _bHE BN K TR
TNRPEHBSERE I TAEZAE FIAAH .
#9 L EE ) AR

#s ¥ % B/ME BAE B
. Vpp_ b FH#E R 0 o0 N
oP Voo T B2 20 0 HS

5.3.3 WHRE AL BEIRIE RS
TR 0B B M R8T R SR T ANV oo Bl U T .
#10 PHRIT RORIRRR IR

iR ZH A R/ME R RRME | B
PLS[2:0]=000 (_ETHE) 2.1 2.18 2.26 \Y
PLS[2:0]=000 ("I F&if) 2 2.08 2.16 \Y
PLS[2:0]=001 (_ETHE) 2.19 2.28 2.37 Y
PLS[2:0]=001 (&%) 2.09 2.18 2.27 v
PLS[2:0]=010 (_L-THE) 2.28 2.38 2.48 Y
PLS[2:0]=010 (T F45) 2.18 2.28 2.38 \Y
PLS[2:0]=011 (_LTHE) 2.38 2.48 2.58 \Y
Vous E%@EEEE&{W% PLS[2:0]:011(1<5%‘{’&) 2.28 2.38 2.48 v
‘ + PLS[2:0]=100 (_LTHE) 2.47 2.58 2.69 v
PLS[2:0]=100 (T F£I5) 2.37 2.48 2.59 v
PLS[2:0]=101 (_LTHE) 2.57 2.68 2.79 v
PLS[2:0]=101 (FB&¥) 2.47 2.58 2.69 \%
PLS[2:0]=110 (_LTHE) 2.66 2.78 2.9 v
PLS[2:0]=110 ('F &) 2.56 2.68 2.8 \%
PLS[2:0]=111 (_LF) 2.76 2.88 3 \%
PLS[2:0]=111 (T B&#Y) 2.66 2.78 2.9 \Y
VPVDhyst(z) PVDIE i 100 mV
VPOR/PDR AR R A A TB%‘{IDL L8” 188 196 v
T 1.84 1.92 2.0 v
Veorhyst? | PDRIE 40 mv
Trstrempo’? | E AL HFEE ] 15 2.5 4.5 ms

1. 77 R B B ORI 2 B/ B BB Veoripor e
2. HIBCHRIE, AFEA IR

2200944 H STM32F102x8BH i T/t 443033/ (AFEXMHSE |, MEBMFEHIR  BURXERN ) 22/52



STM32F102x8, STM32F102xB %4 F/ift

53.4 NEKZSEHE
TNRPEH S EGE KPR RS H) H AR IR E N AV it B HE R RS
*11 HNENSHEHEE

5 ZHY %A i/ ME A NI LR VA
VREFINT WEZSHHBE -40°C < Tp < +85°C 1.16 1.20 1.24 \%
Ts et ;Lgig% z\% fﬁ?ﬁ ISR 5.1 17.1@ us
Veernt? FE B AR BE S B A 1 | Voo =3V +10mV 10 v
WESEHEEN
Teoert IR R K 100 | ppm/C
1. B HR BRI ) e B A ) 2 IR PR 1 2

2.

B RAE, AR TPl

5.3.5 fLHHEFRHE

R AR AE 2 PP SO AR 2R b, XSO R BAE TAR s . MABEIRE . VOS] I 3k

PR E . TR JOMIMIBI e E A . R e % T AL B DL ST AR 55
HLTHAE I S A B, TEILIE 9,

A2 I P A B AT BT A LT AR AR, AR AEAT — ERE I ARG, BEWE 152 Dhrystone
2. M SR 45

BCKHILH
P B A T R 5% A

GICEE

BT IO AL T NS, FFERE R — N A H T E——Vop B Vss(T 71 #K)
FT A AN ERAE T 22 AARZS,  BRARSS Wi iH o
DR 77 2 PRI 1) IF (1 8 388 B o B9 (0~24MHZ I O 545 I B, 24~48MHzIN 14N 4%

B2 T INRE B (Beas: XS HULAUE B B I B R 28 0 i BT B
MIFJEAMAERT : feoiks = frod/2s freiike = fucike

RIMFI3H LG HIISHL, R RYERSI AT L AV oo Bt F T A5 1 .

F12 BTN R EBCORHIRERE, B A B N SR IN AT s 4T
mARMEY
”s BH M4 frcLk L:Nivs
Ta =85°C
48MHz 36.1
36MHz 28.6
S, 24MHz 19.9
{EHE AT Akt :
16MHz 14.7
8MH 8.6
oo | TR FHIBLRI R 2 mA
48MHz 24.4
N (2) 36MHz 19.8
SRR 81, 24MHz 13.9
KA AT A5 :
16MHz 10.7
8MHz 6.8
1. HZEEWFEAH, AEAF R,
2. AN Bh N8MHZ, Hfucik>8MHzi 5 FPLL.
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R13 IBATHEA MEROCHILE ARG, HE A B W EERAM R IE AT

BAE® X
7E S %4 fHeLk i:-R)v4
Ta = 85°C
48MHz 31.5
S 42 oz a
. ' 24MHz 17.5
{EREFT A 4
16MHz 12.5
. . 8MHz 7.5
Iop AT AT LR B R mA
48MHz 20.5
S 642 e =
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— CMOS!ii [ v
Vie | AR TR 0.65Voo Voot05
v R VHE /O B B 5 i % 8% o R s @) 200 mvV
M| sy RO M B A 2 R R D 5%V mv

Vss < Vin < Vop

” FrUEIO%: T *1
likg fig NI L HA
V|N = 5V,
e 71 3
SV i
Rpu 55 b hr g ® Vin = Vss 30 40 50 kQ
Rep RN AR Vin = Vop 30 40 50 kQ
Cio /OS] ) HE 28 5 pF
1. FT=5VHEZA.
2. AR AT ESE R R . AR, AL IR
3. #/100mV.
4, WRAEAHARE| G S IR EE, NIRRT R e T RO
5. _RH AT R EBEAR BETT —N EIE B R E B — AN AT SE IPMOS/NMOS SE B X MPMON/NMOSH S 1 FE FRAR
/INE) E10%).
JT 5 1/1O% 1B CMOSAITTLIR BN TR HATEC E), AT % R T 2 8™ ICMOS T 2 TTL
ZH
® TV
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- WMHVppsE/F[2.00V~3.08V]; i HHCMOSHHPEHEAETTL,
- WV 2T [3.08V~3.60V]; i FITTLAHE:H A 5 CMOS.
® X TVi:
- WRVpp 2/ T[2.00V~2.28V]; fifi FHTTLAE{HA A CMOS.
- WRVppE /- T[2.28V~3.60V]; 1 FHCMOSHFHEHE S TTL.
IR B EL IR
GPIOGH % A4 H i 1) AT LA IS sl 22 75 +-8mA L, I H R+ 20mA LI (S #4 IVoL) »
TEF PR, ORI B A R IESK S FL IR A BRI 5. 2755 45 HH 11 248 06} fe K70 52 A -
® IIH /O T MW Vop EIRBUR B S AT, I EMCUTEVpp EIREUHI B KIZAT HLIR, A BEER I 4%
B KA E (B lvpp(Z WF6).
® A 1O LIS I M Vs BV B HRIR BT, EMCUTE Vs B (I8 KIS AT HUIf, ABERR
i 4 %] B KAUE [ Ivss (2 L 36) .
W EBE
BRAEREAIULEA, 3451 H KIS HUR AL FVop it B LR R A R8I A I B3 5. I /IO
it #0232 CMOSHITTLH
34 i HEREE

#E BH e 3id BME | ROk | A

Vol | BR84S FEIR TR | TTLS O, 1o = +8mA 04

Vor | it T, e SHER SR | 27V < Vop <3.6V Voo- 0.4 '
Vol | T, 48 S MR | CMOSHM, 1o = +BmA 04

Vou® | gt T, 4845 MIER i i | 2.7V < Vop < 3.6V 24 '
Vo | EHERCT, 84 SUHERTICRE | 1,0 = +20mA® 13 v
Vou® | ik E T, 48N SWER S | 27V <Vop <3.6V Vop- 1.3

Vo | R, 84 SRR | 1o = +6mA@ 0.4 v
Vou® | ditiE o, e gl H i | 2V <Voo <27V Voo - 0.4

1o O RS HLR o b B 24 TR 42 6 P 4y HE IRV 0 B KU AR, RN o PR AT (BT A VO BAIAN 2% 1 B AN BEHE i Ivss o
2. S A R o AR £ AR R 6 45 Y B AT SR K BUE AR, [RIIF o fRL A (BT A /O AR il BAI) AN BE e Ivoo o
3. HIZREIHERH, AL .

PN T B K

o N A AR P ) ORI ESE 20 il A B 201K 3545

BRARREA B, 23551 H K2 B A A B I AV pp fit i L A5 3R 8 A 26 1IN A5 21
£35S

MODEX[1:0] = BN .
Z S Z A
- bR ¥ %15 p BAME | B
fmax(ioyout %ﬁ*ﬁﬁ$(2) CL =50 pF, Vpp = 2~3.6V 2 MHz
10 — -
traoyout B HA v AR P I T PR ] 125®
(2MHz) — — —— C_ =50 pF, Vpp = 2~3.6V G ns
tr1o)out A A 22 i HLP A T T 125
fmaxqoyour | e AHHHEE CL = 50 pF, Vop = 2~3.6V 10 | MHz
01 — -
traoyout a1 H v A ST I T PR 1] 259
(10MHz) = — —— CL =50 pF, Vpp = 2~3.6V 3 ns
troyout i H R 22 v FE P )RR ) 25
CL =30 pF, Vpp = 2.7~3.6V 50
foaxqojour | HEAHIE? CL =50 pF, Vop = 2.7~3.6V 30 | MHz
11 CL =50 pF, Vpp = 2~2.7V 20
(50MH?z) CL = 30 pF, Vpp = 2.7~3.6V 5
troyout i AR S R RS 1] | CL = 50 pF, Vpp = 2.7~3.6V 8® ns
CL =50 pF, Vpp = 2~2.7V 120
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CL =30 pF, Vpp = 2.7~3.6V 50
traoyout G B S FFRF ] | CL = 50 pF, Vpp = 2.7~3.6V g®
CL =50 pF, Vpp = 2~2.7V 12®
EXTI 1] 28 £ I 21 41 3515
tEXTIpW %E‘JHJT(YEIJ ﬁﬁ 10 ns
1. /O3 A AT LUl i MODEX[L:0]/C & . £ W.STM32F10xxxZ % -t h A 5= GPIO; [ it B 25 £7 22 (15 W]
2. I RIIEREE209 E L.
3. HEIHRIE, ATEAEFE I,
K20 N\ A2 iR e X
giﬁgﬁﬁ tr(10)out > le—+ (] O)out !
T >
R (tr + ) £ 2/3)T, 3 B &% 1L 2 (45~55%)
2 A A 50pFHT, Ik B B R A EE .
ai14131
5.3.13 NRST| it
NRST 5| i NIRB{EHCMOS 1.2, 'Ei%EH: 7 — MR LB, Rpy(ZW3£33).
BrAERRA UL, K361 H 1S B i PRSI ANV pp fit HE B R & R8I A R =15 3.
%36 NRST3| ks
i) BH 1 B/ME HRIE BKE | B
V|L(NRST)(1) NRSTHIA M - F B -0.5 0.8 v
Vinrsn™” | NRSTHA & HF HLUE 2 Voo+0.5
Vhys(nrsTy | NRST/it %5 Rl 2 4 F R 3R i 200 mv
Reu 55 b 25 LB @ Vin = Vss 30 40 50 kQ
Venrsn™® | NRSTH A& ik 100 ns
VNF(NRST)(l) NRST#i A JEJE S ik 300 ns

1.
2.

BB RAE, ANTEAE P H il
BB Bt AN ECIE A B B A BB — AN AT SR FIPMO S 528 o 3X AP MON/NMO ST 3% [ L BELAR /N (29 15 10%)
K21 AILAINRSTS] R

VDD

SNERENIEERE (1)

7777 - nmste] & FPU POEREAL
/ I 1 1 @w e >
. ! 0.1 pF
= = STM32F10xxx

ail4132c

1.
2.

BRMZ RN T BiE AR A

M ZRENRST 51 I F A BE IS 10T 236 h 41 HH AU S K Viursmy BA R, B MIMCUANRERS B K457

1820094 STM32F102x8BA#E T JE 3 55 3K
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5.3.14 TIME I 8845t

RITH|H S E R BT RILE -
H R N B H ThRE S G EEAR . B NS 3R. ANERET 8. PWMER ) 4 1S, S 0L565.3.12
L

%37 TIMxWi

1.

"5 28 %4 w®/ME BAE AL
ety | SEI RSB e 20%84 fwce
fexr CH1 % CH4 1) € I 28 715 I £h 43 0 frimxcLk/2 MHz

i friveeLk = 48MHz 0 24 MHz
Restim E I 38 73 W2 16 iz
{eouNTER PUERE T AEE BT, 166014 1 65536 tTimxcLK
5 I ] A frimxcLc = 48MHz 0.0208 1365 VS
tmax_count | ECKTATREMTTTEL 05536 x 65536 | trmci
frimxcLk = 48MHz 89.48 S

TIMxE —MEHRIEFR, RERTIM2, TIM3FITIM4.

5.3.15 @580
12CHs 4%
B AEAR A B, 3851 H IS B2 A EEIR S focLka IR ANV pp it H L R 757 & 2 8 ) 244 2 15 31 .

STM32F102xxUSB 3 A Y 77 i (1 12CH: 4 S bR HEIPCEBAS il , A I FRRH|: SDARISCLANZ”
BRI S, A E Oy R R, E S HHAIVep 2 [l FIPMOSE 8 5< ], (BASRIFLE .

PPCHETIRRES T-2238, 43 S N4 &2 FH T RE 51 I (SDARISCL) Mk 11, 2 L4655.3.127F .

38  1PCH: R
*/i‘:?ﬁlzc(l) mﬁlzc(l)(z)
Paa=] SH By
=/ME RAE =/ME RAE
tw(scLL) SCLHI I [a] 4.7 1.3
S
tw(scLH) SCLH & =g I 1] 4.0 0.6 H
tsu(spa) SDA#E I ] 250 100
th(spA) SDAKHE {545 i 1] 0® o“ 900®
E“SDA) SDAFISCL | T}t ] 1000 20 +0.1Cy 300 ns
r(SCL)
tise) SDAFISCL it i) 300 300
tiscL)
th(sTa) T U 2 AF AR 45 B[] 4.0 0.6
S
tsu(sTA) B TR 2% A S (] 4.7 0.6 H
tsu(sto) 5% L SF A 8 ST ] 4.0 0.6 us
twsTorsta) | 15 1R SRR BT 4R 25 AR RO [A] (S 26 25 IN) 4.7 1.3 us
Co BRI EME AR 400 400 pF
1. HEURIE, AEAFEFINER,
2. CNEFIFRMEREPCIIR AR, frok ik T-2MHz, HiE B IR i KSR, frouka L2k T-4AMHZ.
3. WRATERFKSCLE S HMK IR, 00 R 7550 2 146 2628 B B R AR R [R] o
4. T EMRSCL TR ARE XX, FEMCUN #F L HEIESDAIE 5 E 2 /0300ns B4 I A] o
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122 1PCR LR AU A e v g

VDD Vpp
47kQ 47kQ 100 Q STM32F102xx
. SDA
2 a4k l 100 0
{- SCL

HERM IG5 AF
iR E i

/

SDA _\\ / X X
1{(SDA) »ie  —>Hel(SDA) —%tsu(SDA)

et th(STAJ*—>1-ty(SCKL)  —>—th(SDA)

tw(SCKH) T+ H(SCK) —»+e—  »He-ty5K) —»r—Isy(STO)

ai14979

1. WEAHETFCMOSHT: 0.3Vppf0.7Vops.
%39  SCLHIH (fociky = 24MHz, Vpp = 3.3V)M@

12C_CCR#H
fscLkHz) Re— a7k
400 0x801E
300 0x8028
200 0x803C
100 0x00B4
50 0x0168
20 0x0384

1. Re=AMB FRA, fsoL = PCHEE.
2. X T200kHzZE A HIESE, HERNRZERT5%. X THEREGRE, BENIRZER+2%, XA LI T R ok
HIC AR R o

SPI& D4
BRAERE A UERE , 4051 H S B0 IR BEIR B » focLd R ANV ppfit HL B R R A R 81 26 A I 245 5.
A i N 2 T ThEE S II(NSS. SCK. MOSI. MISO) 4, 2 0.555.3.1275,

#40 SPIFHE®

iR 2 %A wAME | BOKE | AL
fscx T 18
SPI Ep i MH
Lteiscr & WHI 18 ’
E“SC” SPINTEN ETFAIFREII | fidkilids: C = 30pF 8 ns
f(SCK)
DUCY(SCK) beI}M‘Efo‘mu}\Hﬂ”é“FB"J ek ot 30 20 %
tsunss) NSSZE I [A] A 4tpcLk ns
thnss)> NSSTRAFI [A] A 2tpcik ns
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()

EW(SCK”’(Z) SCKEFFIUIE T 1] FHL, feok=36MHz, FAMHZ%=4 | 50 60
W(SCKL)
tsu(MI)(Z) I*ﬁﬁ 5
By i N\ LI (]
tou(sy® MR 5
toun® ) EXX 5 5
e N\ OR R [A]
tsn MAR 4
taso)®® | Bl 7 ) MBI, fperk = 20MHz 0 tpok |
taisso) 2 | Bl A b ] MAR 2 10
tyso) 2P H i H A S [A] MRS (B IIR 2 J57) 25
tumo) X | AR A R 1A TR (EREILIT 2 ) 5
thso)” M (fEREILIE 2 ) 15
MO B R 1 e e s
thovo) FHRA(EREINT 2 J5) 2
1. EBURISPILRHE TR E R — e .
2. HZEATHEAEE, AEAEFFIER.
3. /MERRIKS T RN ], d K AE R IE R RS 0 1 s KR 1]
4. I/MEFRIR I P BN, S RAE RN £k B T BEAS 185 K ]
K23  SPIR 7B — M FICPHA=0
NSSHIA \ /
l—1e(sCK
—isUINSS)—¥ e—— th(NSS) —
< [cPHA=0 / \ o f \
| cPoL=0 ST I
X Wi < -
S| ger _luiso A __
\_/ - \I
ta(s0) +e—> ty(S0) +e—> th(so) »He Eggg) lgis(sO)
MISO t (] wemae f 616 it A ]»
tsu(sl) »
MOSIi A AT mAme-1l X WARER X
th(SI) ai14134c
K24  SPIRFE - MR FICPHA=1Y
NSS# A \ J
tSU(NSS>J:<—>E — to(sCh—> th(NSS) 1< >
CPHA=1 Do : ' : -
é CPOL=0 — ' : . - !
S | cPHA=1 W(SORH) 14— :
3 | croL-1 _W(&&l\—/_\_/__ :
H :i t i t E tysc i ti
ta(SO) —re t V(SO) »r— h(SO)«—Pt][((SCESqu— dis(SOH
MISOf (O i f i 561 i it AR
tsu(Sl)—<—-—i — th(s))—*
MOSI4i A AR mame-1f X WARER X
ai141356
1. MEAKE TCMOSHF: 0.3Vpp#l0.7Vop.
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K25 SPIEFE — ERE®

it P
NSS4 A
— tc(SCK‘)—"E
[ CPHA-0 / I \ .
S S N S W S W
S| cPHa=0 | : : H
m |I : 1 : 11

< [cPHA=1 _/—\_/_\_ ' \
& CPOL=0 :I ! - : "
S| cPHA-1 ¥ : . ! H
& [ CPOL=1 —\_/—\_/——‘ |y
! bw(SCKH) | ! Ht(SCK
tsu(MI) 4>t ty(sckL) : +H+tfr((SCK))
MISO#fi A ) LT game~tl X AR X
—— th(uj) —> E
MOSI4 t X  wsRAk | 4t 53616 | Tl
ty(MO) «—» th(MO) -—»
ai14134
1. JIE A E FCMOSHLSFE: 0.3Vpp#10.7Vop.
USB%F
USB(4#)#2 1 Ll USB-IFAIE
241 USBJE BN ]
75 SH BAE BAr
tstarTUP USB & #3% JE Bl 1] 1 us
#42 USBHE FFHE
"5 ¥ % BMEY | BAMEY | #f
" Voo | USBH#E/EHLE® 3.09 3.6 Vi
A | Vol | EaAREE I(USBDP, USBDM) 0.2
B | veu® | 2t 15 Vot 0.8 25 Vv
¥ Vee™ | PR HEI SR IR 1.3 2.0
ﬁ‘ Voo | Btk e 1.5kQIIR #: 23,6V 0.3
Y,
E,!; Vou | B Eh T 15KQMIR $ 5 Ves® 28 36
1. B R H IR AR DA & ot 28 9 i
2. T 5USB2.0&# S MIEHE, USBDP(D+)3| M 4iiEd — 4~ 1.5kQrH A% 3.0~3.6VHL [ .
3. STM32F102xxfIUSBIhfE Al AZE2. 7V RIRAL, T AR FE2.7~3.0V HL K 5 Bl T B 25 A B Sk
4. HZEETHEPRIE, ATEAEFEFINER.
5. RUEEREFUSBIKE % EHME.
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K26 USBHY7: Fida(s 5 BFHATT BRI R 2

7oy B gk
VeRS -1 / \X X X:
VSS tf [ tl’ | :
ail4137
43 USB4 i L A R
#s S 353 B/ME BAE By
t b )@ CL = 50pF 4 20 ns
t T Bt 1)@ CL = 50pF 4 20 ns
trfm T B A PR t / 90 110 %
Vcrs M ES R X HIE 1.3 2.0 \Y;

1. mBehRiIE, AR P,

2. MEHEESMN10%%90%. EEZHAELE, S WUSBHITEETE(2.00).
5.3.16 12fLADCHFH:
BRAERRAUEI, RAAKSHOR AT TG R8I FAF P ELRE . focLko M AV ppa it i HL R 54531

T B L R T— KR
*44 ADCH:ME
hia= 2% %14 =/ME WRIE | BKE | B
Vbpa fE LR 2.4 3.6 \Y;
fapc ADCI g4 % 0.6 12 MHz
fs FREdE 0.05 1 MHz
faoc = 12MH 823 KH
fraic® SN ADC z z
17 | Ufaoc
s EE @) 0(VssaBXVRer-
Vain Fei e RS 5445 F3) VREF+ \Y
Ran® SN % AR 1FIF45 50 kQ
Raoc™ KREFF v B 1 kQ
Capc™ PR AEE IR R 8 pF
f =12MH 59
tea ™ TS THE R[] ADC z hS
83 1faoc
f =12MH 0.214
to® PN i B e : .
3 1faoc
faoc = 12MHz 0.143
tr R P e 2 e .
2 faoc
faoc = 12MH 0.107 17.1
t STRERT ] i & 1
15 239.5 | 1/faoc
tstae™ - FLI (] 0 0 1 us
tcow® | samE B R ) [ = 1M L2 N L
con . * 14~252(Fbits + BHIBIT125) | Ufaoc
1. HEIHRIE, AEAFEFRINER .
2. Vrer+fE W IRZEE | Vopa, Vrer-1E W ITIEREIVssao
3. XFTAMEBfA, WAIERAAH] I ZE RN E—ANEIR Ufeciizo
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ARL: BRRanAR
Ts

Ram < 5 — Pabc
)

fADC X CADC > In:2
E AR XM T 9 E S KM, A5R 227 LI/ T 1/4 LSB o HiN=12(FR R 12100 %) o
F45 fapc=12MHZWI 15 KRan

Ts(AH#) ts(us) BARAN(KQ)
15 0.13 0.4
75 0.63 5.9
135 113 11.4
28.5 2.38 25.2
415 3.46 37.2
55.5 4.63 50
715 5.96 NA
239.5 19.96 NA
1. H®IHRIE, AEA R,
%46 ADCHSEE — JEFR it % £
e 2% AR L B | BAEO | R
ET CEERE 1.3 *2
EO AL fecikz = 48 MHZ, +1 +1.5
EG 125 iR 2 faoc = 12 MHz, Ran < 10 kO, +0.5 +1.5 LSB
Vppa = 3~3.6V, Ta=25°C
ED BAGHERE IR ADCRRHE 2 G AT *0.7 !
EL et % +0.8 +1.5

1. ADCHIELURE FEHUE AR 28t A A HE Jm D R
2. HMZGEIHERIE, AEA I

#47 ADCH:EO@

e 2 R HRIE BRME® | B
ET AR +2 +5
EO kiR fecLke = 48 MHz, +1.5 +2.5
——— faoc = 12 MHz, Ran < 10 kQ,
EG 25152 ADC £ RAN +1.5 +3 LSB
VDDA =2.4~-3.6V
2t / B b 2 e - TRy NTY
=D PR Bt 5o W AEADCEEHE 2 5 4711 1 +2
EL AR 2R 2 +1.5 +3

1. ADCHJEUR FZEME R AL A SR HE 5 IR -
2. IREERITERERT LLESZBRIOVoD M. Vrer AR VEH T LI
3. HMZGEIHEIRIE, AEA K.

ADCHE/ZL R IFJEA HUEHI K iy ZEE G 7 (F 1R TR TN T LV FEA SR ] ', [
LB EHENCTT — TRIUTINA T L IE T THIFEHefg /o T iR TE A E P4 IR I I iR
wog ML, (9 S Mz ) B o — N R DR E .
IARIE (] FI7EA . A ZALL T 5E85.3.12 T 45 HANINI(PIN) AZINJ(PIN) JE [H 2 P, BEAS =520
ADC##/%.
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K27 ADCHS &R

1LSB = DDA

IDEAL = 506 (1) 3= Fr ADCHE # gl £ 1191 1
(2) B AR A% f il 2
4095 — (3) SEPRfE 2% IR
4094 —
4093

 Ep GO SRR A 5 MR
! e 24 ] 9 A 1S

| Eo WS SRREEHR ML LRI —
| T 5 R A I 0 2 b 15— K
. BRIt 2.

' Eg M. TEHBMA LRRE
|

—REKTE5ERERN% FRE—
Ep Mo &kttings: Lhkihiisg P
PR 5 BEAR IR (1 LSB)Z .
E,L M4 tin7s. ShEhthd 54
R A A K

11 1 // I Y I | -
| | // | | | | =
5 6 7 4093 4094 4095 4096
Vasa Vbpa ai14395b
K28 i FHADC i 78 )i
VoD STM32F10xxx
£ VT S BE R0 {7 5 ADCL .28
] 0.6V 1
RN aing Aapc™ [
1 . i .
= L2
VT
@ —— 0.6V —C, 4
Cparasitic ADc(1)
=1 A —
ai14139d

1. fAXKRans RapcHIChocEfEH, S W.3K44.
2. Cparasitic%%%PCB('—ﬁﬁTﬁ*ﬂPCBﬁ%ﬁ%*a%)%ﬁﬁi%%‘j‘ﬁiEgﬁ(j(é@7p|:)o ﬁi‘j(E@Cparasitic%&{ajg'%f&ﬂfﬁ%E/:]
KL, RV T2 98 Mapc.
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PCBIR &I
FEYR ) L 3 2 R 290 s . A FI10NFHEF L AUE BN A (TR ), ENINIZR ] GE 5
ITMCUE: F .
K29 it YR RIS 2% R 2 Fi 2k i
STM32F102xx
g [ 1Vpooa
1uF /10 nF ——
[ —1 ] Vs
2i14980b
5.3.17 BEA RSB
FA4A8 G AL AR
75 SH B/ME HRIE BAE BAr
T.® Vsense X T i B R £k 1 +1.5 °C
Avg_Slope®™ | “Fift% 4.35 mv/°C
Vst {£25°C 1 HL I 1.42 v
tsTART ) HESLIN[A] 4 10 ys
Ts emp 2@ | MiHGEFERT, ADCRRER ] 17.1 us

1. HZEETHERIE, AL Pl
HBHORIE,  ANEA P it
3. IRAEAORAEIT (8] T L N PR PP i 5 2 AR A DE

n

2200944 H STM32F102x8BH i T/t 443033/ (AFEXMHSE |, MEBMFEHIR  BURXERN ) 46/52



STM32F102x8, STM32F102xB %4 F/ift

B

6.1 HENIREE

NTFFERERTE, STARIEAE KA J AR 4L 7 X 888 B A [F 2 2 ) ECOPACK® H 3
ECOPACK®HFITE . &5 258 SUA = fetRES vl IAEwww.st.com X i _E 3545

ECOPACK®J&STHI i Fro

K30 LQFP64 6AJKHIH T 75 T i -4 2 @
K31 @IPCBEI (R~ mmJy gfir)®

HAAAARAAAAATARAH -
== == a1 I’ , 48 [i] )
= = —'ﬁs " {i00000odaoqqodo s
== == 49 = ols—s 32=:F
= = A = =
E E1 ?é ;E' 7, g %
== = . = %
== =
E:é: O == © 645‘71 ? =17
1.2
WEREEEEEEEREERE T Wﬂﬂ%
> . L < - 127
ai14909
L
ai14398b
1. BRI 2:H).
#49 LQFP64 64AKHEITH 77 % ki V- e Lk E
_— =K H~p®
" B/ME HRUE BRKE B/ME HRUE BKHE
A 1.60 0.0630
Al 0.05 0.15 0.0020 0.0059
A2 1.35 1.40 1.45 0.0531 0.0551 0.0571
b 0.17 0.22 0.27 0.0067 0.0087 0.0106
c 0.09 0.20 0.0035 0.0079
D 12.00 0.4724
D1 10.00 0.3937
E 12.00 0.4724
E1l 10.00 0.3937
e 0.50 0.0197
0° 3.5° 7° 0° 3.5° 7°
L 0.45 0.60 0.75 0.0177 0.0236 0.0295
L1 1.00 0.0394
51 % E
N 64
1. ST REUE AR 2K O EOE i R AR /INEIORS FE e e IUBEAR B
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132 LQFPA8, ASJHIIHI I 77 fi P 2
£33 g PCB LA R M@

Seating plane
o
050
[025mm | 120
Gage plane namoOtnoa»
4 * 27 245 %
k = =
o e | 7 N —
L1~ = =
Eaﬂ 7” 1£E§
(000000000
T *
-
st
5B_ME
1. EARRE G2,
2. RoFRflEEk,
50 LQFP48, A8JHIKEII 7 ¥ -3 24k s
- 2K ESR
o B/ME WRE BRXE B/ME HAE BXE
A 1.600 0.0630
Al 0.050 0.150 0.0020 0.0059
A2 1.400 1.350 1.450 0.0551 0.0531 0.0571
b 0.220 0.170 0.270 0.0087 0.0067 0.0106
c 0.090 0.200 0.0035 0.0079
9.000 8.800 9.200 0.3543 0.3465 0.3622
D1 7.000 6.800 7.200 0.2756 0.2677 0.2835
D3 5.500 0.2165
E 9.000 8.800 9.200 0.3543 0.3465 0.3622
E1l 7.000 6.800 7.200 0.2756 0.2677 0.2835
E3 5.500 0.2165
e 0.500 0.0197
0.600 0.450 0.750 0.0236 0.0177 0.0295
L1 1.000 0.0394
k 3.5° 0° 7° 3.5° 0° 7°
ccce 0.080 0.0031
1. BT IO R AR B K (B 1 R A /N BORS P e e ORR A3 )
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6.2 PR
O F B RS HEL(T ymax)— E AN Reit i 2845 i I EUE YE [ .
A RS IR (Toman) P IR 0, T T R 24 SR 54

Tymax = Tamax + ( Ppmax x GJA)

Horr,

® TimaxiEiR KMMEEE, HCER,

@ O RFIEPLEIMEENINEPL, H CWFRR,

® PpmaxsEPrmaxfliP,omax i fl(Ppmax = Prmax + Pyomax),

® PpyrmaxiElpp VeI, H ELFR(Watt)Ros, &0 F i KA IIFE.

Puomaxe BT A i th 51 B (¥ 55 K Th 2R I FE

Pyomax = Z(VOL x I0L) + Z((VDD - VOH) x IOH),
2 FEAE R H/O A PR i P IR SE BRI VOL/IOLFIVOH/IOH
R51 HEEM IR

#g ¥ HfE E:<X v
45 BB ST ——LQFP64 — 10x10mm/0.5mm i) £ 45
e) °C/W
" 25 B EE (P PHi——LQFP48 — 7x7mm/0.5mm|#] fh 55
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6.3 SEHY
JESDS51-2 SR LI RN I B R — FARHAL (2 SR L)
Z lwww.jedec.org.
6.3.1 EE~mIEEEE
T IR SR, R FEAE LT RS 4R e (.R52).
ARV E S5 72, SR —ANA BN R FE T o REE (SR, XN F— N
SE KA RE . STM32F102x8F1STM32F102xB R 5 1. & 4 5 6(-40~85°C)..
TN THT P A8 B AT AR R AR v T R TH R TR R IR VE L, F TR A BT R R R L R A
STM32F102xx 4k it JE T 2 N .
Bl1: Rtk g R
A T T L FH 2R A
BRI ETE ETamax = 82°C(HR#5JESD51-2 ksl &),
loppmax = 50mA, Vpp = 3.5V, [ %A 204M/05; 4L T4 H K Flo,.=8mA, Vo, =0.4V,
I H [FIi} i 2 A 8103 H Ak T4 H A FLF 1o, =20mA, Vo =1.3V
Pintmax = 50mA x 3.5V = 175mW
Piomax =20 x 8mA x 0.4V + 8 x 20mA x 1.3 = 272mW
XFERE]: Pymax = 175mWAT Pomax = 272mW
Bl: Ppmax = 175 + 272 = 447mW
Ait: Ppmax = 447mW
MR HE R 5145 2 B W R vH R T max:
%I F LQFP64, 45°C/W
Tymax = 82°C + (45°C/W x 447mW) = 82°C + 20.1°C = 102.1°C
45 RAESTM32F102xx(1 45 % (-40 < T, < 105°C)Ju [l N -

K34 LQFP64 PpmaxXiffiT,

700

600 \

500 \
~

400

300 \\ —— E % 6

200 N

100 \\

0

65 75 8 95 105 115
Ta (°C)

Ppb (mW)
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7 TR

#*52 1TSS B BN
il - STM32 F 102 C 8 T 6 xxx
7= b 25

STM32 = £ T ARMI32L % il 4%

B

F=BHRA

TR
102 = USB3L A #Y

51 % E
C = 48
R = 64/

N R A g™
8 = GAK T I INAF-AT-fiti
B = 128K 1 HIINAF A7 fiti o

B
T=LQFP

BEVEHE
6 = LM EVERl, -40°C~85°C

pri Y}
xXxx = DAL 2 FR S
TR = Bty A e

KT HEZHEIFIR R B3R MHABM G, 15 5WIERISTH AL .
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