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GP DMA <:> Pﬁ(;’_‘ﬁ: CLOCK 4-16 MHz L
7 channels " FOLK < MANAGT
=| [ Rc8MHz | 4
il oy
e H?; RC 40 kHz > Sy l
= .
SUPPLY | @vbbA <::> interface 4—Voar
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y PR, s , e [aa] as AF
Smart Card as AF USART1 <:> o5 o
o SCL,SDA,SMBAL
@VDDA 5 3 AF
< <~ >SCL,SDA
- as AF
16 AF <f_:> 12bit ADC1 <ﬁ> “ T S
|Temp sensor

ai14868e
1. AF: AR AN D REI1/O 1
2. TAERPE:. -40°C%+85°C, 45iHiA105°C.
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K2 IR

8 MHz
HSI RC HSI USB 48 MHz USBCLK
Prescaler » to USB interface
Ez] 1,15
HCLK

SsllisimEx to AHB bus, core,
Clock memory and DMA
Enable (3bits) to Cortex System timer
SwW
PLL‘MUL

p FCLK Cortex

HSI free running clock
.. X16 SYSCLK| AHB APB1

%2, %3, x4 %ok [asmp] Prescaler [+ Prescaler 24 MHz max PCLK1
PLL “|n,2.512 || [1,2,4,8, 16 CILETE
nself ™ Periphetal Clock PE'IPNerais

Enable {13 bits)

TWZ3, 4 D LUp o
css |If (APB1 prescaler =1) x1 IMXCLK

PLLSRC

else X2 | Peripheral Clock
Enable (3 bits)
PLLXTPRE Ll paPB2 | 48 MHz max PCLK2
0SC_OUT 1,2,4,8, 16 i
4-16 MHz Peripheral Clock peripherals
0sC IN HSE OSC . Enable (11 bits)
| /2
b ADCI to ADC
rescaler —oeAe P
/128 2.4.68 ADCCLK
OSC32_IN
- LSE 0SC LSE o RIC
32.768 kHz RTCCLK
0SsC32_0ouT
RTCSEL[1:0]
LS RC Lsl to Independent Watchdog (IWDG)
.
»
40 kHz IWDGCLK Legend:
HSE = high-speed external clock signal

) HSI = high-speed internal clock signal

Main PLLCLK LSI = low-speed intermnal clock signal
MCO Clock Output Hsi LSE = low-speed extemal clock signal
47
[|] HSE
SYSCLK

MCO ai14994

1. M{EHUSBIIREI), %5 R Il FHHSEFIPLL, CPURISE 45 /E48MHz,
2. MFHEADCRALIN A A 1.2usit, APB2:A 4 4 E7E12MHz, 24MHzE{48MHz.
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51 flle X

K3 STM32F102xxH 45 %5 i USBAE AL QF P48 | [ /) A1

VBAT
PC13-TAMPER-RTC
PC14-0SC32_IN
PC15-0SC32_OUT
PDO-OSC_IN
PD1-OSC_OUT
NRST

VSSA

VDDA

PAO-WKUP

PA1

PA2

1
2
3
4
5
6
7
3

S e
0ONowOr~owusmPd
QVODONMMD Mg <
S>goomoooooda
OOO00O00O00O000OoOoogn
4B 47 46 45 44 43 42 41 40 30 38 37
36
35
34
33
32
31
LQFP48

vDD_2
VSS 2
PA13
PA12
PA11
PA10
PA9
PA8
PB15
PB14
PB13
PB12

ai14378d
K4  STM32F102xxH Z5 %5 2 USBIL A RILQFP64 5| i1 43 Afi
VBAT O 1 VDD _2
PC13-TAMPER-RTC 0O 2 VSS 2
PC14-OSC32_IN [ 3 PA13
PC15-0SC32_0OUT O 4 PA12
PD0-OSC_IN M 5 PA11
PD1-0SC_OUT O PA10
NRST O 7 PA9
PCO Os PA8
PC1 LQFP64 PCo
PC2 PC8
PC3 PC7
VSSA PC6
VDDA PB15
PAO-WKUP PB14
PA1 PB13
PA2 PB12

ai14387¢c

%M 20094E4 H STM32F102x8B 4 T 9E 3 5520k
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*4 AR STM32F102xx 51 i 2 X

LA EDR ki S g
K Nﬁ_ et 2 (3)

78 e it i BRI I 5 L

5|9 )

111 Vear S Vear

2 | 2 | PC13-TAMPER-RTC® | IIO pPC13® TAMPER-RTC

313 PC14-0SC32_IN* | 1/O PC14® 0SC32_IN

4| 4 | Pc15-0sc32_ouT® |[1/0 pPC15® 0SC32_0UuT

55 PDO /0| FT | osc_IN®

6| 6 PD1 o | Fr[250T

7| 7 NRST /0 NRST

- | s PCO /0 PCO ADC_IN10

-1 9 PC1 /0 PC1 ADC_IN11

- | 10 PC2 /0 PC2 ADC_IN12

- | 11 PC3 /0 PC3 ADC_IN13

8| 12 Vssa S Vssa

91|13 Vbba S Vbpa

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"
USART2_TX/
12| 16 PA2 /0 PA2 —
ADC_IN2/TIM2_CH3"
USART2_RX/
13| 17 PA3 /0 PA3 —
ADC_IN3/TIM2_CH4"
- 118 Vss 4 S Vss 4
- 119 Vbp_4 S Vbp_4
SPI1_NSS”/ADC_IN4
14| 20 PA4 /0 PA4 — —
USART2_CK
15 | 21 PA5 110 PA5 SP11_ScK”/ADC_IN5
(7)
16 | 22 PA6 /0 PA6 SPI_MISO /A%?—'NG
TIM3_CH1
(7)
17| 23 PA7 /0 PA7 SPI1_MOSI /A%?—'W
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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Fa4 PR ESTM32F102xx5 | JHlE S (4E1)
LS E LR Wk g
x| B Y- T 6 (3)
23| WEE a0l g (i) BN I e i XLh
5|9 )
20 | 28 PB2 /0| FT| PB2/BOOT1
21| 29 PB10 /o | FT PB10 I2C2_SCL/USART3 TX? TIM2_CH3
22| 30 PB11 /0| FT PB11 12C2_SDA/USART3_RX" TIM2_CH4
23 | 31 Vss 1 S Vss_1
24 | 32 Vob_1 S Vob_1
SPI2_NSS/I2C2_SMBAI/
25| 33 PB12 /o | FT PB12 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 /0| FT PC8 TIM3_CH3
40 PC9 /o | FT PC9 TIM3_CH4
29 | 41 PA8 /o | FT PA8 USART1_CK/MCO
30 | 42 PA9 /o | FT 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 Vop 2 S Voo 2
37 | 49 PA14 /0| FT | JTCK/ISWCLK PA14
38 | 50 PA15 /o | FT JTDI L'nggglz—jg/
- | 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 IO FT| JNTRST PBS“F/,H'\_"ang”

%M 20094E4 H STM32F102x8B 4 T 9E 3 5520k
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Fa4 PR ESTM32F102xx5 | JHlE X (4£2)

51 G 5 [k D g™

k| B -1 @)
23| HER ﬁj’% (et BRI 3hiE T ahe
519 -
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_CH?2 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 Voo 3 S Voo 3

1. I=%A, O=H%iH, S=HiE HZ=mM

2. FT: &Z5V

3. UM ShREMGE B RS E . W T HA RO AR EL S, IR2JE AR N5 i Reiit . flin, K
NS HAA14SPIFI2ANUSARTRE, ‘B4R ZSPIMATUSART1 & USART2., & W32,

4. PC13, PC14FIPCA55| il ik fE s F OCHEAT b AL, 1IN A5 R ¢ R RE S A PR I FEL IR (BmA) . IRl KIX = A5 ]
FRIE byt 5 DR DU R AR TR — B TR) S — A5 VRIRE A i, 1 Sk i i BRI, LR TAEE2MHZAR T,
I KIREN 513 R 30pF, - HANEEE A HR YR (3K SILED).

5. IXUEB|BHIE A K — R LI AT BEIIRRIRE N, 25 BIE R, 1X 65 AR A iR 440 DX 3 2 A s s ) (X
WRAEBAS FHMRGT AN o KT UK L0 K EARE B, 155%STM32F10xxxZ % T H
A7 X 35 I BKP 27 A7 2% (1 AH 6 2570 o

6. LQFP48EB:K 51 ISFGI G, 760 H BA7 G BIAR & HOSC_INFIOSC_OUTIIREM . B kvl DLE B B iX iy
AN APDOMPD1ThAE . B 2 PE4015 BiE 5% STM32F 10xxx 3% T-IH & H T BEl/O & 15 iR i E =3 .
kT, PDOFMIPDA H AEln & 50MHzi A= .

7. R FIThEE ARG thBE i B B AR S | B (dn A N B A S S R, PEANMS BiE S % STM32F 10xxx 5 %
T ShRE/OZ= AT AR B B =15 .

PRV .
2 i 51 PAO KT N 18 52 FH I gt i TIM2_CH1_ETR, % 7 7] BLIC B 1% 2 68 4 TIM2_TI1 5
TIM2_ETR. [FH, PA15X}MN B 2 HINREM A FRTIM2_CH1_ETR, HA M A X,

% 200944 - STM32F102x8B##is T-IF De 582/ (AiFCiN{tS%, WA IFHEIR, BUEXRERE A E) 15/49




STM32F102x8, STM32F102xB #(1EF /it

4  FEREE

K5 ffikids

APB memory space
XFFFF FFFF —
0xE010 0000
Cortex-M3 internal
0xE000 0000 peripherals
reserved
0X6000 0000
reserved
OXFFFF FFFF, X4002 3400 CRC o
0x4002 3000 1K
0X4002 2400 reserved 3K
7 0x4002 2000 Flash interface 1K
0xE010 0000 CortexVi3 intemna 0x4002 1400 reserved 3K
0xE000 0000 |___Peripherals | 0x4002 1000 RCC L
0X4002 0400 reserved e
0X4002 0000 DMA =
. 0x4001 3G00 [apeed K
1K
0x4001 3800 USARTI «
.
0xC000 0000 o000 reserved
SPH 1K
0x4001 3000
d
5 ox4001 2coo___"o%e™e =
reserved 1K
0x4001 2800
ADCA1
0xAQ00 0000 0x4001 2400 L
reserved 2K
0x4001 1C00
4 OX1FFF FFFF, ; ox4001 1800| __ feserved N
OX1FFF F80F e 0x4001 1400 Port D I
Port C 1K
0x8000 0000 Dption BytES 0x4001 1000 -
Ox1FFF F800 0x4001 0CG00 Port B
0x4001 0800 Port A 1K
3 System memaory 0X4001 0400 EXTI 1K
0x4001 0000 AFIO LS
0x1FFF FO0O0
0x6000 0000 reserved 35K
0x4000 7400
. 0x4000 7000 PWR 1K
0x4000 6C00 BKP 1K
Peripherals reserved 0x4000 6800 reserved 1«
0x4000 0000 P 0x4000 6400 reserved 1K
0x4000 6000 512 byte USB SRAM| 1K
1 0X4000 5C00 USB registers 1K
0x4000 5800 12C2 1K
0x2000 3FFF SRAM 0X4000 5400 12¢4 1K
0x2000 0000 P 0x4000 4C00 reserved 2K
0 0x4000 4800 USART3 1K
Flash memory 0x4000 4400 USART2 1K
0x4000 3C00 (e XK
410000 0000 0X0800 0000 S T SPI2 1K
Aliased to Flash or 0X4000 3400 reserved 1K
system memory 1K
depending on 0x4000 3000 IWDG
I:l 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
aild971c

W
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5  HAMH
51 K%

ERAFRE BT, BT S A LAV s Mt
511 B/NHEBAEUE

R ARRS B W W, AR AR 2 13 6 100% 197 i £ 38 553 JE Ta=25°C A Ta=Tamax I K47 131 18
(Tamax 5526 5 Al BT VLIS ), BITAT S IR R ARDRE AE SRR (PR B IRLE (3t R P S R I Pl 2
MIEIORIE

FERFAN RS T 7 ERE T U 25 A VR AL . SO RSN sl T 2R A B R Bt AN aAEAE 2
AT AELRE VR IR B, N KB R R A S, B R AR = A
PRUET AT () £ 3 X )15 5.

5.1.2 HAEIH(E

B ARRR I ], A B I T TaA=25°CHIVpp=3.3V(2V < Vpp < 3.3VHL L VE ). IXSEE 5V T %
RS ARZL R .

SR T ADCKE 5 BUE A T X — AR AE LR EE,  ET A BV L N A 2, 95% ™ fh iR 2
INFETH AT £2E).

5.1.3 HL7RIHhk

BrAERE MUt B, SR Eh A T st 4 2 i R 2
51.4 HEHE

D5 | A2 E0m) 1 47 34 A s T K6
5.1.5 FIRMABE

S H s g 5 s TR 7
K6 St a1 K7 Sl E

STM32F102 pin STM32F102 pin
C=50 pF

L

ail4a72 ail4973
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51.6 fEEFE

K8 IR

VBAT
Y
| 836V © 4 BEITX Ji5 # EL B
R ’,P (32kHz¥R#% %%, RTC
MR B, T & AT AT )
5HU'C|Z'| Iu o :
bRl e Anl ; B o i
r- LTI ol H1 B ERINEN i
T (cPU, |!
Voo | Ky ||
=T Vop : MR |
) 1/2/3/4/5 5 B2 : i

-
RCIR % %%,
PLLZ
ai14125d
e LEAF 4. 7uF AL ZE I Vppao
51.7 HIREFENE
K9  HLURHFEN R &
lIDD_VBAT
VBAT
D
Voo
O 1
—— Vbpa
aitd126

52 ZXHEAKFEME

INAESAE B i Rl 0] e KBUE B8R (5 K6 RT7) P e, W RS FEETAA
PEHUBIR . X UR ST L REAR S I B KBTI AN RIRAEIL A B s PR ZhBeE A e iR S
AR AR AT 2 s A F il Sk
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®5 KRR

s # R B/ME BAE L A
Vob - Vss A8 A Ak LS (4277 Vopa 1 Vpp) 0.3 4.0
i 1BV 2 31 L s A @ Vss0.3 5.5 v
LTI A A R Vss-0.3 Vop +0.3
| AVppx | ANTF L R 5 | T2 1) ) H s 22 50 V
| Vssx - Vss | AR b 5 | 2 1) ) F R 22 50
VEsDHBM) ESD#f Hi i FE FE R (A ARAR AR Z WE5.3.117

1. P VR (Vop, Vooa)FIHL(Vss, Vssa) 5 I Z046 2 H BIAMEE R VAV N I L R 4 L
2. v T LG & R BR(LR6), RICRAIEVINASE I o KA . ﬂD%TﬁEﬁﬁVmTtﬂﬁé%iﬁy L ZAR
UEFEAME B ingping AT Ko R AH . Vi Vinmaxif, A — N EMAEAN R 9ViN<Vssh, B —ANRIMEA .

*®6  HRE

Gincs i34 BAE LA
lvbp 223 Vop/Vopa IR ZE 11 5 A (4R i) @) 150
Ivss 203 Vs 2 1 2 FL I (3 HE e ) 150
o AT REV ORI | 01 ¥ L 8 FLL i 25
AL IVOFNFE 5 | T )% HH -25 A
NRSTH B3 FLiR +5
ey @ @ HSEIOSC_IN3 I HAILSEOSC_ING| K7k A HLift +5
HoAh 5 B A\ AL ) +5
x |INJ(PIN)(2) FIT ORI | 0 b vy s A i) +25

—_

JT A YR (Vop, Vooa)FIHL(Vss, Vssa)5 | IEIAZUR 4GB BIAMT A VB B N I RS b,

2. Ingemnax AT LU RN B AR, BIARIEVINAEBE o KA iSRRG RIE VI e K AE, R IE AN
Rl ingeiny Rt KMH . MViN>Voolth, B — A ERIEANBR; MVin<Vsshf, B —N & HEN .
REN RS T A G S5 553167,

4. HJLM/O D EINAE N H T, ZhNJ PNy TR RAEL A IF TR N FL AR S [ 3 N L P B IS B 2 R o 24 R 2
TAEZRAFAANO 1 B X ingeing i KB FTRE M

R W EERE

w

®"e g HE LKA
Tste A7 Y -65 ~ + 150 °C
Ty [y Nhinic 150 °C

53 T{E&Mt

5.3.1 EAHTIEL&M
*£8 W TAERM

755 S ZAF fe/MiE iCUN: LA
froLk P ESAHBIR % 0 48
freLki P EBAPB 1 I i ox 0 24 MHz
frcLk2 N EEAPB2] Bl 0 48
Vbp P tHE A H e 2 3.6 \Y
Voo, AU 43 T AR HU (A A8 FTADC) Vo 2 3.6 v
AL 43 LA & (i HADC) 2.4 3.6
Veat FeAn i TAE 1.8 3.6 \Y;
LQFP64 444
Po IZFERL, Ta=85°C%) mw
LQFP48 363
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. IZINVIES e -40 85

Ta IR — °C
R sh e -40 105

T, g e -40 105 °C

1. 4fFFJADCH}, % %44,

2. U A R B U5 A Voo FIVopa it B, 76 L EEANE FAE ], Voo VopaZ (A2 SLVFA 300mV I 2 3l o
3. WERTARG, RETAEBETImax(Z H86.275), Wi mHPo U .

4. HEEARAIHRFEBIPRE T, RETAHEETmax(S 15E6.2%), Tarl LIy EHIXNEH .

5.3.2 _H BN T/ESR
RGOS EGEAE ) TAESME IR
#£9 bR U AR

#"s e 20 #AF B/ME BXE L VA
) Vpp_ b FH# =R 0 0 n
S,
oo Vpp IR R 20 00 H

5.3.3 RSN R YR IR B v
NRPEH S EUE IR L8 Y H AL R AV pp it HE R A
T10 PR E AT A s R e

e ZH Z s e/ ME A BRME | 4
PLS[2:0]=000 (_L-F#5) 21 2.18 2.26 \%
PLS[2:0]=000 ( F K1Y 2 2.08 216 Vv
PLS[2:0]=001 (_L-FHY) 219 228 237 v
PLS[2:0]=001 ( F &%) 2.09 2.18 227 v
PLS[2:0]=010 ( [-FHY) 2.28 2.38 2.48 v
PLS[2:0]=010 (T [%#5¥) 2.18 2.28 2.38 \%
PLS[2:0]=011 (- FHY) 238 248 258 Vv
TR R | PLS[2:01=011 (T Kei) 2.28 2.38 248 v
Vevo IR Ut sy PLS[2:0]=100 ( I-F#%) 2.47 2.58 2.69 Y
PLS[2:0]=100 ( FKHY) 237 2.48 2.59 v
PLS[2:0]=101 (_LF#Y) 2.57 2.68 2.79 \%
PLS[2:0]=101 ( F &) 2.47 258 2.69 v
PLS[2:0]=110 (L FHY) 2.66 278 29 v
PLS[2:0]=110 (' [%#5¥) 2.56 2.68 2.8 \%
PLS[2:0]=111 ( [ FHY) 276 2.88 3 v
PLS[2:0]=111 ( FIHY) 2.66 278 29 Vv
VevDhyst PVDIE 100 mV
VPoRr/PDR b AR A R (A T%% 187 188 1.9 v
TR 1.84 1.92 2.0 \%
VeoRhyst) PDRIR i 40 mv
Trstrempo? | S RLFFLEIN (] 1.5 2.5 45 ms

1. PF SRR B BT BRI 22 8/ BB VeorPDR -
2. WMBETHRE, AEEFE PR .

% 200944 - STM32F102x8B##is T-IF De 582/ (AiFCiN{tS%, WA IFHEIR, BUEXRERE A E) 20/49



STM32F102x8, STM32F102xB #(1EF /it

534 NEMNZSEHEE

e B RO MR 285U HH IR B R AV pp it o Fi JE IR 75
L1 AENSRLE

5 S At I/ MHE S IAE I KN AT
VREFINT WE SR -40°C < Ta < +85°C 1.16 1.20 1.24 \Y
TS_vreflnt ADCEI’*]%ﬁéHﬂ' il 51 171 VS

1. SRR IN T el N Y o ) 22 TR A A 2

2. HBHRIE, ATEAT IR

5.3.5 {itH A
FHLVLTHFE S Z P S HORNIN R 255 Fabs, XS HOME 2045 TAERE . RERREE . V05| I /4.

PEAR AR . AR ORI R R . R AE A7 s IO L 2 LA T IO AR A5
R AE I B ik i, LS9,

AT g P A E AT AT B R FEN ELE, O ARSI T — BRI AU, AE613 2IDhrystone
VALV RSV

BAHHAE
P B8k T T A4 AT

®  Jr O AL TH ARG, JFERR] A Er B
® T MAMBLARAL TR APIRES

BRARRF I3 ] o

VppEiVss(TE 74

®  [NAFAFAE A KU ] IR A) U 8 B fpo A (0~24MHZIN 04545 J 4, 24~48MHzIKf oy 1445
i JE39) o

® LT

® CYIFIEANKI: fpoikt = fuok/2s froike = froike
RAMFRABH LIS E, MR8 H IR S S AV pp it f FE R R A4S H .
F12 AT PR KRR, B A BRSNS R I A s T

WIBETT A (Pe7s: IXAN S Bl e BE B I bR s 00 I I 1 ) o

BEAmHY
=] E 30 &4 freLk BA
Ta=85°C
48MHz 36.1
N ® 36MHz 28.6
AR BT R, ~aMHz 9.9
i BE T 4N .
16MHz 14.7
. 8MH 8.6
lbp | JEAPHER T LR g z mA
48MHz 244
N (2) 36MHz 19.8
AN R, > aMHz 39
SR BT AT % '
16MHz 10.7
8MHz 6.8
1 MEGEAVEARH, AR,
2. AN AP A8MHzZ, Hfucik>8MHzI i FPLL.
F£13  BATEEUN R K HEIIE RS, B A PEACHS S RAM R IZ 1T
=N IEA
75 ZH %4 freLk i::¥ 4
Ta =85°C
loo | BATHIE T AR L AN @), 48MHz 315 mA
{ERET 4k 36MHz 24
24MHz 17.5
16MHz 125
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8MHz 7.5
48MHz 20.5
SR 4, J6MAz 10
PP I 24MHz 1.5
16MHz 8.5
8MHz 55

1. HZEHERE, E477 % BVopmaxFifucikmax h 4 4R
2. HMESE SR N 8MHZ, Hfucik>8MHzIN S FPLL,

BI10 3 TR LR ) AT T R 5 R R L (3.6 VALl Hdi A BEARTE /ERAM I AT, ARe T AT

AN
30 -
25
— |
- M I
. 20 48 MHz
£ o —8— 36 MHz
3 —t8 MHz
~ 10
5 = } $ : :
O T T T T 1
-40 0 25 70 85
iR [ (°C)
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P11 BT A ) H I T A S AR ) L (3.6 VAL HE, #idis AL PEACASAERAMPIZ AT, SCHIFT A
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#£16 AT HF LAY LRI RE, AR N EBFlash iz T
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36MHz 19 14.8
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o | EAFBAF 125kHz 1.08 1.06
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B HL IR L (ES D)
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v FRVEN O35 i Az 48 Fit AR i) 200 mV
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3. F/h100mV.
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- W Vpp &/ T[2.00V~3.08V]; i HCMOSH} 1 HAL & TTL.
- W Vpp &/ T[3.08V~3.60V]; ¥ JHTTLPE{H 4,75 CMOS.
® KTV
- W Vpp & T[2.00V~2.28V]; ¥ JHTTLEPE{H 4,75 CMOS.
- WV 1[2.28V~3.60V]; i FICMOSHH EH AL 5 TTL.
ar H IX B
GPIOGHE FH % NS H 3 1) AT LA e sl g H 22 ik +/-8mARL, I BB +20mA LI (A 244 VoL ).«
EF S A, /ORI AL H 25 AR UESK B B IR AN RE R 5. 2715 45 HA 1) 4 ) d5e K40 5 18 -
® [ HEON O M Vop kB RS, I EMCUYEVpp b 3R B B KIZATHLIR, ASREB i 4a %)
I KA E (H vpp(Z W 3K6) .
® I I/OE LI I M Vs L3R H T HL L AT, I MCUTEVss 7 i NISATHLRE, AREkE
ik 2465 B KAUE (L lvss(Z W.36).
R
B AEER I B, 223451 HY S KR A T PRI B AV pp Ak H i s 5 & 2 81 S5 45 31 . B 170
S TR A A CMOSHITTLHY .
%34 e R

"5 ¥ Het BUME | BokfE | B
Vol | SIS, 248 5| i I H 37 TTL#GH, o = +8mA 04 v
Vo | g, eI | 2.7V < Vop < 3.6V Voo- 0.4
Vo' | EHOE, 48 A S | CMOSHETT, 1o = +8mA 0.4 v
Vou® | itk EgHior, 48 SIWIEI i | 27V < Vop < 3.6V 24
Vo | i ERCE, A8 S | 10 = +20mA® 1.3 v
Vo | fithtF, 48R | 27V < Voo <3.6V Vop- 1.3
Vo'V | i RHOT, A8 SRR | 1o = +6mA® 04 v
Vo | itV 48 IR | 2V <Vop <27V Vop- 0.4

1. W R LT o TR X A A6 Th 45 Hh IO 20T S RBTUE L, RN o BT SV R (I A 1O BIAN 2 il ) A e L Ivss o
2. T AR o L AUG Z R AR 6 T 45 Y AT B K BUE AR, [N o ¥ A (T A /O BRI il A AN g vop
3. HMZEGVHfRH, AEA P,

B N H AT AR

By N\ E ATV PR ) 5 SOMUERAE 23 7004 IRT 19 NI 3545

BRARRE UL, 23551 A2 B AR RV pp it HL U A5 5 R 8 1 A5 1 e 49 21
2235 i N ss e

MODEX][1:0] B
Z = § ? 4 A
o | 0 # st o | ot |
fmax(IO)out ﬁjﬁﬁm’?(m CL=50 pF, Vpp = 2~3.6V 2 MHz
10 — - -
tiiojout AR R B TR 125®
(2MHz) — — C_ =50 pF, Vpp = 2~3.6V 5] ns
triojout fr A S R BT TR 125
fmax(IO)out ﬁjﬁﬁm’?(m CL=50 pF, Vpp = 2~3.6V 10 MHz
01 — .
traoyout S H TR A TIPS ] 2508
(10MHz) R —{ C_ =50 pF, Vpp = 2~3.6V 3 ns
tr(IO)out iﬁtﬂﬁ&%% EE ‘I'D‘JJ:JLFH#IEH 25
11 C. = 30 pF, Vpp = 2.7~3.6V 50
(B0MHZ) | £ opout | T AHHEP C. = 50 pF, Vpp = 2.7~3.6V 30 | MHz
C|_ =50 pF, VDD =2~2.7V 20
CL = 30 pF, Vpp = 2.7~3.6V 5 ns
trgojout iy AR HSE I R IR | CL = 50 pF, Vpp = 2.7~3.6V 8®
CL =50 pF, Vpp = 2~2.7V 12®
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C. = 30 pF, Vpp = 2.7~3.6V 5®)
trioyout IR A S AP A9 TR ) | CL = 50 pF, Vpp = 2.7~3.6V 8®
CL =50 pF, Vpp = 2~2.7V 12%)
i texcion EXTI %z ﬁ%{l’%ﬁﬁi)ﬂ\ﬂ PN 10 s
S Rk e
1. /O A3 ) DL T MODEX[1:0]i & « 2 W.STM32F 10xxx 22 T-/lIH h 7 5 GPIO it & %5 77 2% 1 Ui B

2. ERARHERLEEA9FE .
3. mEHRIE, AEAEF .
19 g N H RS v e X
%’%ﬁﬁgﬂf tr(10)out ~4——» : -tr(10)out!
E: T >
S (tr + tf) £ 2/3)T, I H 5 = Lk 72 (45~55%)
M O S0pFRT, TR KA.
ai14131
5.3.13 NRST5 | il
NRST A S HEICMOS T, & T— R BEMTIFIY 1-HHill, Rau(5 033).
ERAERRAI UL, 23651 H 12 HUE Al H PRI RV pp fit FE L 55 R 8 I 4 - = 15 2
236 NRSTH| g1
it SH %A Be/ME ARG BRME | B
Viewrst) ) | NRSTHi A HLF HL -0.5 0.8 v
VIH(NRST)(1) NRSTHi\ 5 P H s 2 Vpp+0.5
VhysinrsT) | NRSTit 25 itk 74 i F 3R e 200 mV
Reu 55 b 452t B @) Vin = Vss 30 40 50 kQ
VF(NRST)(” NRST#r A BE3 ik v 100 ns
Vnerst) ) | NRSTH N v 3 ki 300 ns

1. B RIE, AR Tl

2. RV AN EAER B BRI AN R TR PMOS SEHL . 1XANPMON/NMOS I G I HIL AR /AM#1510%) -

K20 AUKINRST SR

%M 20094E4 H STM32F102x8B 4 T 9E 3 5520k

VDD
Shap g g ()
-7 7~ NRsT® RPU Py 26 5 A
y ‘ S I B —bo—»
\ |3 0.1 uF
= = STM32F 10xxx
ai14132b
(KFEXESE, MBEEFER, BURXERAE) 35/49
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1. BAIMSGE N T kR ER AL
2. M ARAENRSTS A AL RERS K T-436H 41 Hh iU KViinrsT B R, R IIMCUANRETG B A7

5.3.14 TIMSE i} 28454
375 IS H VR IE
I N 2 T ShRe g G EE e . SN 3R . AR B, PWME ) 4R ERS, 2 1L555.3.12

o
%37 TIMx "k
®"s S8 &1 In/ME XA L:-Riyz
L 1 triMxcLK
t S B 5 N
res(Tv) e framcLk = 48MHzZ 20.84 ns
; CH1 22 CHA Y] 5E ) 2 &1 0 ) 4 frimxcLi/2 MHz
= # frmcLk = 48MHz 24 MHz
Restim SE I 28 PR 16 /DA
t MR T BRI, 164714 1 65536 trimMxcLk
COUNTER | it i 31 frvxok = 48MHz 0.0208 1365 us
- 65536 x 65536 | trix
tmax_count | K ATREMITHEL TIVRCLK
friuxcLk = 48MHz 89.48 s

1. TIMxZ—PMEHMZER, RERTIM1~TIM4,

5315 EN

1PC D
BRI S, 3851 H 12 U A FH IR 58 , o SR IV pp it B L 7 & 228 110 4 LM 42 5]

STM32F 102xxUSBJE A4 84 7= i [{112C 45 45 A AR EPCHAS DM, (AT U1 R BRE]: SDAFISCLA &
FUIFIR A S, SN E TR N, RS IV oo (A T PMOSAE # S 1, (HAJISRAEAE «

IPCH: RS 1438, 1 i A th 52 A6 5| I(SDARISCL)IHSVE LS, 5 WL555.3.127,

%38 PPCR M
*/-ﬁ‘{ﬁfc(") Ay%jgfc(")(z)
&z S By
B/ME BKRE B/ME BKRE
twiscLy SCLH M ] 4.7 1.3
s
twscLH) SCLHEJ B B fa] 4.0 0.6 H
tsu(spa) SDAZ# LI [E] 250 100
th(soa) SDAKH R bsf ] o® o 900®
:"SDA) SDAISCL |- FHH ] 1000 | 20 +0.1Cs 300 ns
H(SCL)
tison) SDAFISCL F It i) 300 300
trscL)
th(sTa) FFUs 4 PRFR IS TR] 4.0 0.6
us
tsu(sTa) Ciy=RINPAR R I C R Bl 47 0.6
tsusTo) 158 12 A A ST N (] 4.0 0.6 us
twstoisTa) | 157 140 B FFAR A A I (] (5 28 25 IN) 4.7 1.3 us
Co FRA MR A gk 400 400 pF
1. AR, AEEA PN .
2. CHIEFIRHERE R PCHI S AR, fooki UK TF2MHz, ik BB 2 PCH & KR, fecLkr o4 K F4MHzZ.,
3. WHRARZER P SCLAE 5 G R I TE], D) B e i A2 TR 45 A 140 e R PRI T
4. Jy TEEHSCL AT A & XK Xk, EMCUP EE A ZRIESDATS 5 22 />300ns {4 F5 i ]
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K121 1PCRALEAT T R & rp g ()

VDD VDD

47kQ 47kQ o STM32F102xx

® SDA
12C i 2% l UL
{. scL

ER=R:0 P R S is

8855
o _\/ /: A

tf(SDA) »He et r(SDA) —%tsu(sm)

'<—>-—th(STA)'<—>‘-tw(SCKL) —»i—<1h(SDA)

SCL W-IT

bw(SCKH) 7> 1(SCOK) >+~ »ibetygok) e 1sy(STO)

TR

ai14979

1. SN EE T CMOSHT: 0.3Vpp#0.7Vpp.
%39 SCL#IH (focLks = 24MHz, Vpp = 3.3V)N@

12C_CCR¥i{&
fscLkhz) Rp = 4.7kQ
400 0x801E
300 0x8028
200 0x803C
100 0x00B4
50 0x0168
20 0x0384

—_

Re = #Mi R AR, fscL = PCilJE .

2. % T200KHZ/E AL, JERERIVIE faB% ., At TICHETa e, ROV fe2% . KA LI T B 41
TR ICAS A RS

SPHZ Ot

BRAER M Ui B, 4051 H IS HOZ A AL, froLd R Vo fit F L A5 5 2811 45 Al T 15 21

4 N DI RE S I(NSS. SCK. MOSI. MISO)H S, 2 I45.3.127.

%40 SPIEHED

it SH %A B/ME | BRE | B4
FHEL 0 12
fsok | spimsepsioz : MHz
1tesc) M 0 12
VOO0 | PR LTIRIFRE | Sl C = 30pF 8 ns
f(SCK)
tsunss)® | NSSHE 1] A 4tpcLk ns
thnss)? | NSSTR i) PN 73 ns
2)
iW‘SCK”’(Z) SCKi R 1 1] EMR, frok = 36MHz, TSR Ki=4 50 60 ns
W(SCKL)
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SPI1 1
tsu(MI)(z) Bnim NI TR, R
SPI2 5 ns
tausy® | BRI, R 1
SPI1 1
town> B NRFRI TR, TR0
SPI2 5 ns
tosn® | BRI GREER ], MR 3
M, = 36MHz, T4 &%i=4 0 55
taso®® | Ml b PR, froue 2 DO ns
M, feok = 24MHz 0 HpoLk
taisso) 2 | B A 1N i) NS 10 ns
tuso) 2 | Kkt kAT AR i) MR (R 2 ) 25 ns
tunoy > | HoH i A 2 ) BRI (AL 2 JF) 3 ns
tso)”) M (M RS 2 J5 25
O B R Mo AEBRIEST) ns
thimo) ERAEREILAT 2 J5) 4
1. FU ISP ME T Z— U e .
2. hgEE TR, AREA RN,
3. E/AMER IR F /N, B R R s IE A 3RS B ) B K TR
4. BoMERIR A /N TR, e KAE R R {0 £ 1 T v P AS 1 R I (7]
K22 SPIn P Kl — WA FICPHA=0
NSSHA  \ f
[e—le(sCK
——t5U(NSS)—] +—— th(NsS) —>
CPHA=0 ' ‘ =)
& | croLo / \ \ \ .
X Lw(SCKH) |4 -
o faeia et I I |
\—Jf - \—/7
ta(so) t—m t(s0) +e— th(SO) 44— < [1(SCK) ldis(S0)
) ti(sck)
msoii ——— || wimRa {361 4 ]~
tsu(sl) =
MOSIi A AR wAme~l X WARER X
‘—th{SJ}—’
ail4134c

K23 SPINFE — WX FICPHA=1"

NSsA  \ '

I
lSU{NSS)—:{—D} - tC(SCKT ‘,i th(NSS} - i
; JI : 5 1 | |
Sl - N S S G B S
] D - S ‘ T |
(8] A=1 t ' i ; ) { :
| oLy ) ’ / U
i i . \ |
1 ) ! 1 I
' ! 1 A |
: t ! t i WHSCKY g t )
la(SO) >+t V(SO) »—fe h(S0) > SCE}LH* d|s(SO)—+-—pi

misosity —— X s iai 0t 61 T .

MOSIéis A X wAmak game-tl X WARER X

ai14135

1. JE S EE TCMOSHE: 0.3Vpp#10.7Vop.
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K24 SPINFEE — Lt

P ¥
NSSHi A
— 1c(SCKj—>i
[ CPHA=0 i ; . ,
xS W A W A U
S| cPHa=0 i : ! : ¥
m II : 1 : :

< [cPHA=1 _/_\_/_\_ ' \
&| cPoL=0 \ : | A
S| crHa=1 N : : !
@ | CPOL=1 —\_/—\_/—- ; )
OIETE R <oy Pm— o > ook
MISOi A X AR game-tir )l X wamEm X
:rd—th(Mi)—h i
MOSHji i X wwman | ot 6~k T (
ty(MO) «—» th(MO) -—»
ai14134
1. i 5B E FCMOSHLF: 0.3VopH10.7Vop.
USB# 1t
USB(4xi )8z 11 il ik USB-IFAGIE .
#41 USB)d 3 a)
5 25 BXE Bpr
tstarTup' USBI & 28 J3 Bl st 1 us
1. BRI RIE, AZEA
42 USBH R
e | BH At BAMED | BAED | ap
LN 2
Voo | USBHEEfEHIE®? 3.0® 3.6 Vv
Vo %ﬁmu R I(USBDP, USBDM) 0.2
Ven'® | 229 L A5 Vit 0.8 2.5 Vv
Vee™ | FLi IS R 1.3 2.0
i HH B
VoL | WSt HEra T 1.5kQI{R % %3.6V® 0.3 v
Vou | Akt i rr 15kQI¥IRU#% 55 Vss® 2.8 3.6

JITAE T P s 00 St 40 2 LA 4% i M 2 g 74

HT 5USB 2.04 A ML 2, USBDP(D+)5 | JHAZiE I — 4~ 1.5kQHL B %5 3.0~3.6 VT,
STM32F102xx[{IUSBLIHE 7] LATE2. 7VAF BILRIE, TIASETE2.7~3.0V HLU G T B e <Re k.
AV RIE, AEAEM IR,

RUZIERFIUSBYR S 2% L2

o=
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5125 USBIN¥: Hdfafi 5 LT R B [A)E S

' g

X

Vss tf ot tr .
an4137
%43 USB4i H U

"e ¥ ¥ i3 B/ME BAME | B4
t; T @ CL = 50pF 4 20 ns
t TRt @ CL = 50pF 4 20 ns
teim AR A UL AT te/ t 90 110 %

Vers | frHE SR X R 1.3 2.0 \Y;

1. B ORIE, AEAE P .

2. MRS T M10%90%. HEIEA(E R, £ IWUSBMIEHT7 5 (2.0/K).

5.3.16 12f/ADCH:t

BRARRE AT, R4 SHOE AT S R8I A A NP ETIRE « fecLkoPHR AV ppa i HLHL I A5 21

JEE: ERAFFEKR F I HAT— e
%44 ADCH;E:

&z S %A Be/ME HWAME | BKME | B2
Vbpa LR L 2.4 3.6 \Y,
fanc ADCH i 0.6 12 MHz
fs(" PRl 0.05 1 MHz

faoc = 12MHz 823 kHz
frr" Al S S A
17 | 1/faoc
n- O(VssaHiVRer-
# K (2)
VAN A RS ﬁ?ﬁé”ﬂﬁ) VREF+ \Y
Ran" S TNEN Z WA F%45 kQ
Rapc'” FRETT e L 1 kQ
Canc'" DA SRAE LR LY 12 pF
fanc = 12MHz 5.9 s
toal” R ADC H
83 1/fapc
faoc = 12MHz 0.214 s
t” NV e —t—
3 1/fapc
fac = 12MHz 0.143 s
t " R N I e S
2 1/fADC
faoc = 12MH 0.107 17.1
ts"” TR i] Ao z us
15 239.5 | 1/fanc
tsrag"” L HL IS TA] 0 0 1 us
oo | BB TR ) [— e = 12ME2 12 18 | ws
S ML KA TR — ) —
conv 14~252(Tbfts + BHEIT12.5) | 1/fanc
1. WBHRIE, ANEAHIER .
2. VRerAEWFFIERL S Vopa, VrerAE W IFIEREFIVssao
3. XFFANBRlR, LAERAAF)H B E N BN EIR 1 ke
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AFX1: HBHARaNnAK
Ts
fapc x Capex In(2
iR AR (LA iﬁﬂﬁﬁ?ﬁ%ﬁﬁ%ﬁﬁ’]ﬁ]‘”ﬁﬁﬂh {15 % 22 0] LL/NT-1/4 LSB. HHIN=12(K 7R 1206753 HE5) o
%45 fapc=12MHZ VI I8 KRN

Ram < N+z, - Rapc

Ts(A#) ts(us) BARan(kQ)

1.5 0.13 1.6

7.5 0.63 12

13.5 1.13 22

28.5 2.38 48

41.5 3.46 70

55.5 4.63 95

71.5 5.96 122
239.5 19.96 410

—_

O BRAE, A A
446 ADCHALE — JRBLEGIIA % 10 @

s ¥ WRE A AE BXRMEY | ¥
ET AR +1.3 +2
EO fhiksis 2 :PC“Q :;?VII\I:HLR . +1 15
= z, < ,
EG 35 iR 2 \;‘s; as6y. T’:Nz 25 oG +0.5 1.5 LSB
ED BABHRE W AFADC Bl 2 Jm AT 207 il
EL Mok +0.8 15

1. ADCIH B R BB AR 40 A A HE 5 I &= 1

2. ADCHi '7[)2['1{{7\FE0|LE’J9€? e SR G LT AT AR AR VR (PR N 5 Iy N s m) R, R A IR A 4 S 3 A
T AU NG EIEAEAT B HORE B o TR T e AR R R N R R ERSEL S | L, (515 H ez TA])
Hm—A B R R
ﬂD%EﬁH’JHE)\FEML, HEAF5.3.121 45 H 1 lineny I Zlingein B B 2 ), AN S 52T ADCHS JE

3. HIZEEVERORIIE, AR lR

%47 ADCKH; (1@

7s S TR & HARE BAMEY | e
ET YOI +2 15
EO Tk s 2 fecLke = 48 MHz, +1.5 +2.5
fADC =12 MHz, Rain < 10 kQ,
i Fay +1. + LSB
EG iR | Voo = 2.4-3.6V 15 3
ED o Bt iRz B RAFADCREHE 2 SR HEATHY + +2
EL o e iRz 1.5 +3

1. ADCIHE R BB AR 4 i A A HE 5 &= 1

2. mAEMTERETT LATEZ IR Vop A0 Veer AIRELRE Y HT T S

3. ADCHiES R MENERMI KRR 7B AT AR AE KBS T L EyE N R I L, PR XA & B 3 B PRI
T AN S L EAE AT R ORE B o S UCAE RT RE 7 AR S IR N FEIR PR ERS AL S | B L, (515 2 /D)
HIN—N B R A
R IE R FEA R, HEET555.3.1275 245 H M ingeny P ZlineinyiB B2 1, A S 52 IMADCH S o

4. WAV IRIE, AZEEFE IR,
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€126 ADCH; EHFIE

1LSB|pgaL -Yooa —
4096 (1) SE b ADCH 8 1t £5 1t 51 1

(2) FRAR RS 4 il £

4095 — (3) LhrEmA b E%
4094 —
4093

r Er GREmE: THERMELSEER
T B R R

B, M. SEREEBR M F R —
C O KBRAE S AR B L 05— K
. Rtz 7.

e AR TERHRMA LR
|

—WEKIE E ARk E R R —
BRIEZ 7 .

Ep Mrekffinzzs: Ltz £
PR B (1 LSB)Z % .

EL MR MEis: LRk HRMg 5%
R T £ [R] ) B KA S

I I | // I I T I I | -
| | // | | | | =
4 5 6 7 4093 4094 4095 4096
Vssa Vopa ai14395b
K27 ffFHADCHLA R A
VoD STM32F 10xxx
g VT ST RE {7 FFADC % 5t 38
1 0.6V ]
Rain Ajng Rapc(!) 124
1 - i .
- L g R
VT
@ --c it 06V —_— Capc(1)
parasitic 1 A ——
ai14139d

1. H*Ran- RapcHflCanclIHEH, ZN.3k44.,
2. Cparasiticﬁﬂi\‘PCB(%ﬁ?ﬁ%u PCBEE&E*H%)%EELE@%é‘imﬁ(ké‘]?pF)o $ij<a<]cparasitic§&{ﬁ>{% %1&&?&]&@
FERE, ARURIITMERER Manc.

PCB# i
HLYAE ) 254 6 0 42 R P 28 B s o 1 P (110N FE A I 2B RE A HL AR (U O R ) BT T Tl e St 5
IEMCUE .
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128 It o BRI 225 L 25 R 2 itk

STM32F102xx
¢ {1 Vopa
1uF//10nF—_—
[ ® [ ] Vssa
ai14980b
5.3.17 (R £ BRI 4FE
K48 AL AR
w5 SH /ME R KA L:-R iy
.0 VsenseAExT T EE 1 2 i +1.5 °C
Avg_Slope" | T4t 4.35 mV/°C
Vo5t 725°CI [ FL s 1.42 \Y
tstart® fZ v L] 4 10 us
Ts temp @ | MiHGEEIN, ADCRAER ] 17.1 us
1,

HEZRE PG ORAE, ANEAE il
2. HGHRIE, AR
3. IS KO SRAYE I ) W] A ph 2 P R e e 2 R P
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BB
6.1 HEHIMEIE

HNT BT, STH AN R A PR 88 45 G P41 11X 26305 i AN [A] 45 20 i ECOPACK® & 2% .
ECOPACK®#E . S5 g e LA™ itk a3 v] LLfEwww.st.com P i F3R15

ECOPACK®/Z&STHI i bx.

129 LQFP64 G4 1 1fi 7 1 i *F- a2 el
/€930 #EIFPCBIE (L) LAmm g #fir)

HHAAAARAHAR AHARA -
Elé § ~ A 48 33
= = —-3= SR 11111111
o — — | [
49 C_ 32
A = == 127 403 E %
= = - = =
== O == © 7 —] e =17
- —
1.2
H 1DI]I]I][II][I]I][I[I[I[II]
WRHEREEEERERL AN
DD1 | - = 127
ai14909
L
ai14398b
1. B2 H .
49 LQFP64 64K i 7 T8 V-3 WU B
e =K it
/N
BR/ME HARI(E BXE BR/ME HARIE BXE
A 1.60 0.0630
A1 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
E1 10.00 0.3937
e 0.50 0.0197
e 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
5| %CH
N 64
1. T IBE AR 2= K B3 32 B AT /INBORS B e e IUIRAS 21 119
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/€131 LQFPA8, A8JHIIGHI i /7 1 i Tk 1)
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