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12C1_SCL/
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T

2

||
I

IWDT

SPI12

USART2/3

1261

1262

CAN1/CAN2

(1111
i

BAKPR

USBD1 (USBD2)

I
|

AF10

EINT

GP10 A/B/C/D/E

ADGC1/2

TMR1

:
l

SPI1

USART1

!
<

o
3
o [+] [+3]
3 2 <
? ? 2
I & 3
w
S ="
BEEE JTAG/SWD
FLASH
DNMA AHBE % SRAM
CRC QsPI
AHB/APB1 #} AHB/APB2

TD32F103VET6+TD

£ AHB Al APB ) fe 8%y 96MHz; TD32F103VET6+TD

REIMRE APB 80 i E AR A 48MHz.
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4.1.2 Huhkmd

Z A Hb 1k e S 2 A
X 35, e aE Ik SR A TR
L] 0x0000 0000 ARG Ik S X
ARG 0x0800 0000 EAFEIX
v 0x0801 FFFF TRE
ARG 0x1FFF F000 RENAF
(M E 0x1FFF F800 IR
i 0x1FFF F80F TRE
SRAM 0x2000 0000 SRAM
APB1 %k 0x4000 0000 TMR2
APB15 4 0x4000 0400 TMR3
APB1 0x4000 0800 TMR4
APB1 M2k 0x4000 0C00 PR
APB1E 4 0x4000 2800 RTC
APB1i %k 0x4000 2C00 WWDT
APB1i%k 0x4000 3000 IWDT
APB1E 4k 0x4000 3400 TRE
APB1E 4 0x4000 3800 SPI2
APB1&Z 0x4000 3C00 TRE
APB1 £ 0x4000 4400 USART2
APB1 % 0x4000 4800 USART3
APB1i%k 0x4000 4C00 TRE
APB15 0x4000 5400 12C1
APB1i %k 0x4000 5800 12C2
APB1E 4 0x4000 5C00 USBD1(USBD2)
APB1iE4k 0x4000 6000 USBD/CAN SRAM
APB1 %k 0x4000 6400 CAN1
APB1 % 0x4000 6800 CAN2
APB1 0x4000 6C00 BAKPR
APB14k 0x4000 7000 PMU
— 0x4000 7400 TRE
APB2 & 2 0x4001 0000 AFIO
APB2 4 0x4001 0400 EINT
APB2 4 0x4001 0800 Port A
APB2 4 0x4001 0C00 Port B
APB2i 4k 0x4001 1000 Port C
APB2i 2k 0x4001 1400 Port D
APB2i 2k 0x4001 1800 Port E
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X 45k Hah SRR
APB2 i 2 0x4001 1C00 TR B
APB2i % 0x4001 2400 ADCA1
APB2i 2k 0x4001 2800 ADC2
APB2ii 2k 0x4001 2C00 TMR1
APB2 2k 0x4001 3000 SPI1
APB2 5 2k 0x4001 3400 TRE
APB2 4 0x4001 3800 USART1
APB2 52 0x4001 3C00 TRE

AHB 2 0x4002 0000 DMA
AHB &£ 0x4002 0400 TRE
AHBE 2 0x4002 1000 RCM
AHB &2 0x4002 1400 TR B
AHB 4 0x4002 2000 Flash#H
AHB 4k 0x4002 2400 TR B
AHB &2 0x4002 3000 CRC
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ACortex®-M3[H L) 16 R E A WA EE iR A Dk, L BRE
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4.3.2  HNERH W/ 28 (EINT)
BINER T/ g ) 2 e 19 PR AR b i sk Bl YA T B A . R SR (R TR, B
BRI BORA I AT DA B BB — N T AR R E T TP RNE SRR S . £
15 80 MEH /O NEER] 16 MPTHIWIZ . EINT 7T LRI 2 Bk v 58 /N T 93 APB2 (1 i
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44 FES
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—
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R 5 S
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USBD
P |
sl 48z, yseooLk
2
FPU
— Prescaler » FPUCLK
/1,2
LSICLK _ Cortex
40KHz > [WDTCLK /8 » System
Clock
RTCSEL[1:0]
0SC32_0UT LSEOLK > FCLK
0SC32_IN 82, 768 RTC
- KHz /128
4 [TSS] 96MHz MAX o
08C_0UT [ Ha-16MHz
0SC IN HSECLK PLLHSEPSC PLLSEL
SYSCLK
X2.3.4 o6MHs MAX|  AHB
8MHz o016 e Prescaler
HSIGLK /2 PLL /1,2...512
48MHz_MAX THR2, 3, 4 TMRXCLK
if (APB1 prescaler=1) X1 |—p (x=2, 3.
SCSEL APB1 elseX2 M
*{ Rrescaler
/1,2,4,8,16
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» PCLK1
ADC
[ Prescaler —» ADCCLK
Mco /2,4,6,8
96MHz MAX
PLLCLK
HS 1 GLK APB2 TMR1
[Jetc0 | PRESCLAER [4{i f (APB2 prescaler=1) X1 ——#THR1CLK
HSECLK /1,2,4,8,16 elseX2
SYSCLK
96MHz MAX oo o

1. TD32F103VET6+TD
2. RFIN) AHB Film i APB [tk % ) 96MHz; TD32F103VET6+TD
(1 2 5 B IE APB B Bh R Z1 0 IE . APB I B St i Mk 48MHz

452 1930 BMHZ [ty RC I i 51 RGO N HUBRIAN B, St BE B AT BASTH oM A, FL S
9 A~16MHz iF 6l 2RI oh T 6ok R0, G045 B B I PO 2 I RC %88, A
BT AT, T DA AR 0

AHB. & APB(APB2)F11iKiE APB(APBA )4 nl i@t fil 4 A s ik AT & . AHB Rl ik
APB M =% N 96MHz, %38 APB /& 48MHz-

453 RTICHEHEZTFR
RTC B —HELLZ TS, WA g F . e e A0 BEvE rh T Th RS . B0
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i Bh YR AT LI FR AN 32.768KHzZ [ i AR 7 2% . A #B 40KHz {iki# RC R &3 mk4: 128 73411
A EEN A JRH, @A 512Hz RS AT X RTC M 8T R ZE R HE

101> 16 ML A7 A 15 & o A7 4%, HITAE Vpp RHIN GRAF 20 1K Hedfs

RTC #1J5 & 25 /745 £ Voo A 200 i Voo fbri, B Vear 51t R, RGEURIFE LIRS
fir, WP e, #AZ SHE RTC MG & W7 4K AL .

46 HESHJFEEHE
461 HHEFRE

S
B FEL R ¥ [l Tt Be
Vb 2.0~3.6V Voo B4%4 10 OfHL, 54 Voo 4 B I 5 28 iz 0o v R AL HAL

5 Voo M, & ADC. B, RC k&AM PLL FIBLLE -t . fiH ADC

Vv 2.4~3.6V e , R
poA 36 B, Vooa KT2T 2.4V, Vppa Fl Vea YA IEREE] Vop H1 Veso

VBAT 1.8~3.6V MW Vopiif, HBIA RTC. 4 32KHz 737 23 71 5 & Z 7 25 {1 He .

TERE: KT USRS I VR (5 B2 WA &
46.2 HEEAESR
i3 HL M A % AT T MCU (M AR, Mmnislb Thke, 32 2 =Fh TAERR

H R A R A AR AR
B BB
FiEA(MR) UIE & hFEREU R 1.6V BIR(AE. WAE. 4hE).
RD#ER K (LPR) PMEIhAERE AR (i 1.6V FLUE, DAIRAEZFFEEAT SRAM [ %
Sl HT CPU MAHEE, RS Z b, B 7 & H BB M& 5 XA, FAEM SRAM (1)
WA E K.

s R RLR AT TR, 5B T LR o
4.6.3 frHEkES

Fedh R EE R T L 2 A (POR)/ et 52 (o (PDR)ALES . 24 Voolk BIBEE (I VeorPorlf, 2
GUEH TAE; 3 Voo I8 T BEMIIRME Veorror i, RO SRFFE ARG, TCRTERZ IR A HE

.
47 RIVEER
P 0 SR S AT R, P T D o 7 i M S AT DT
I ThHE R
K PiBH

P M A8 5 BEHRAEA T, BT AMCEAE T AR,  (H CPUSIETAR, anffAA b/ gifh, W) CPU B el .
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(EHUE SRR SRAM FI3F A7 28 W AN E 2L IR L R ] LUIE BRI FEAE AR . e, 6
1.6V BB/ 1k 55 HSECLK. HSICLK. PLL MR, E S8l B Tt i mi s ot it

FHURR | o EINT B, 0 T4 CPU ISR . EINT {5 5404 16 4 10 [ PVD H
il RTC [f%Bhok USBD Ml 55 .
FE RIS AL 0 R B A A FE BBV AR T . BB, P 0 F R O S 2 e O B 511 S Y
1.6V 4 ALy UIWT; HSECLK. HSICLK. PLL BH4fci]; SRAM FIZfEae N A1
R LB

Bk HE & A e as N IR R I, AR LS TAF
NRST ERIAMEALE S IWDT R4, WKUP 51 BLE#—A> ETHAIEE RTC [ 2 2 b Ay
SRR S

4.8

4.9

4.10

4.10.1

4.10.2

T RSP HUR R, RTC IWDT Fuxf B g A2 fs ik, QSPLE bl A genge
i IR Zh A% -

DMA

P B T BRIE DMA, mTUUE AR SR B ds . 1 BUAR0H a8 AN 77 it B 8048 1) Bt 1%

i -

BEANEE A A B DMA TS RIZHR,  [R] I AT DUIE B S e B AN EIE At bt . F bR sk
A L

DMA "] LA T 2 94k #: SPI. 12C. USART, sEff# TMRx /il ADC, QSPI.
GPIO

P i 2 T IA80NGPTOS i, AT LUE SRS B AR (AT bBhz, NHD o R WTHERE,
THR)SE A DR Ui, £ % GPIO 5 5 8 ANt . i 4 /O 743 BN SN,
/O 3 BT Ah ¥ Dy e T 4 5E H R AT HEAT BIUE

7 APB2 1) /O JiIFN 3 fE vl iA 18MHz,
B1E M

USART

Witk 34 USART sfZ4% 11, Hrh USARTT 3 0w So & 4.5Mbit/s (i Z ki 28, Hogd ks
2.25Mbit/s ilEE %R, © RIS S CTS M RTS, #% 1SO7816 & fs &, ¥ IlDASIR
ENDEC 1&¥gmfiis, @4t LN BB

12C

12C1/2 2y TAE T 2 BRI IFIHF 7 6o 10 60 Fhk, PG bR g, W
B [ CRC KA A . ATLME ] DMA 153 30 SMBus &2k 2.0 i / PMBus £
2.
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4.10.3

4104

4.10.5

4.10.6

SPI
Wk 24 SPUEE T, SCRES A 54 4% LN P4 U i 47 05 2045 o TG B o AR a0

B, AR 8 ALl 16 Ao XU AN XU T (MR A5 R A SCHF 18 Mbit/se T A ) SPI&R FISHF

DMA #1E
QSPI

Wik 14 QSPI THIEEHE D, ArLUE s, Wk akPULk SPIBIAUGERESNE flash, SCFF 8
fir. 16 frAn 3247151 . WHSA 8 bytes fkix FIFO A 8 bytes izl FIFO, 3.y DMA#
.

CAN

IR 2/ NCANELZR 3211 (CANT 5 CAN2 P [EIRHE A ) , 3282, 0AF12. 0B (FE5h) #ivE, B Sl X
EIEIMbit/s. R AR IRAF HIAREMT R 200 AR IR O FE I, B A3 RIE W5, 24
BLFTFO, DL 32 144N B 835 (et 58 .

USBD

7 P R 4k USBD % & i USBD (USBD1. USBD2) |, 4% USBD % (12
JCALIED) AnifE, U sS AT HARFECE, BB FFUL MR ThRE. USBD % H# 48MHz i £ B 14 6
PLL ELF=4E, fiH usBD Wfehf, REGH4h LA 48MHz 72MHz. 96MHz ™+ f1I— 1,
AR 8. 4 508 2 IS usBD T 48MHzo

USBD1. USBD2 H:HZifrastiht. IO, KILFE—rZH ge A 114

4.10.7USBD #0105 CAN 0K R A

USBD 5 CAN [FR I, i 2.

© (£ USBD [) 2 1 1ik i #2 0X 10046 5 0x 00000001 .

OPA11 F=PA123|p4-USBD |, CAN1 EZ A 3| M.

4.11 ERHIME

4111 ADC
LA 1260k 16 @iE R ADC, &4~ ADC #5n] DL El B s s i ) e e . ]
Y DMA #:4E, f#i CPU. ADC ¥ 1S FFHUCRAE . [0 ERAEAI AR R B 38 IR R AN
RFFZEINGE. BET IRl DU 2 1B T8, S ALIAS 548 1B (e R 7= A
1 P 52 I AT DU i 4 S I ) D

4.11.1.1 BEERS

WHE ] ADCA_IN16 i A JEE b il B2 A% B T LORES (0 A5 B2 e o #7
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SWJ-DP

P SRR AT PRI T (SW-DP) A1 JTAG (JTAG-DP) Jiatd2: 1 i 7 2.
JTAG $2 1014 AHB V5 i3 FHRAE 5 4Rk JTAG # 11.

SW-DP #2110y AHB fHS2 {1t 2 41 (lcfis +if b Je 1. e, SW-DPHIfg 24> 5] AT JTAG
O 545 B — L2 B

4.13 ER3E
FEE LS N ERAEHE R A (TMR), 348 A E R 2% (TMR2/3/4) 1 1 > RG0S eI 2% .
TR LEE T e W) s R E A D) RE
JE I 2% DhRe Lh i
SE R 2R KA RETHE ER 4% T B A e
5T I 45 R Sys Tick Timer TMR2 ‘ TMR3 ‘ TMR4 TMR1
TR > 2 24 fir 16 16
R ! R Mk, W, fET Mk, WTF, [ET
Ty S 2 4L - 1~65536 [1)/T 2 4 41 1~65536 [T & 4 4
P24 DMA i3k - L L
NIz &SN - 4 4
B AMr - W H
9 R H
It 5 HR5 - 1 BEAME R AE SN S,
31 kst . L BN IS ST, LEENERNE S5,
4 il CIEEAhmEiE) 518 3 5ot RN B,
1 gmiE (JEEAN@EE) 5]
PR [ P B R DI R )
EA X AN EA PWM i th
BT, THEER L
) \ ACEh 16 MibriftEnf#tn, ©5
TH T LR E RS B R4
i - o TWRx 52 N 3 A M R O T
e - AfagEnERE - WHTE PWM i i ) . X
Thee - EUEN 167 PWM RSN,
S - YA N O WTRESAE | - BN ER R EMA Mo W Bt 4 16 S (0~100%)
#% VAl il B ~ 0) o
AT R R ST DMA it Bl ‘ ) \
‘ \ - TERBA T, PHH B T LR,
A G I R - DM EEME R AL AS S S I PWM 48 B L
R LE 3R " L
- 501t 7] 25 5% BT AL
S PRAL ) 0 s T B
4.14 WDT

PN EWNAFTIN, RO T R et A RORE R VERE ] B R ENE . IANE T B
CIRSZAE TR AN T A 1000 )R] P RS I AR ok Eh R PR R SRS IR s T Has il 21 45 5 107
PRI, bR —A>rh i (DUE T & DR T 1) 4 R g B AL
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FA% OMSLE TG T E 4

Eyis TR R THEAR R L ES o Thae vt B

t B ST ) 40KHzZ 1) RC PR 2 £ it o, A
P FBAT TAEHLAR UL 78 R AR R RN P &2 A7
1~256 2 [flfty | ARG

EREH AT DA S F2 7 B fkEE  E H

A ARG B B BURE A )3 20 1 T4
WA, T 7 T A .

M7 E T 12 fr ERY

AT LB E AR H HIEAT .

FER A ) P R AL B R G

I B IR E, B A R R i T fE
TR BB, TS T LLBR 4

wW A 741 ERN

415 CRC

{6 7l CRO(IEIR LA it B8 76 T LA 32 BSR40 CRC .
B FE S T B 4, T 5 B4 4 T

5  HNE
51 BRI FMT

511 SKREMBME

BraARRE R U, MHRETE Ta=25°C NIEA R BT A =Mt AT I . Ham KA /ME AT SCREFT 8
BRI PR IR L« {3 F L M B

FERFA A N OTHE M T U R B SR S 1Pl . SO B T 2R S B e, WA A

AEPRLR BTN FESE AV RE b, R ARINR S, B S IR = A5 R o
#i (P14 £33 )5 B KA BN

5.1.2 #AE
B ARG M DR, SBR[ 4T 2 12 Ta=25°C # Vop=3.3V(2V < Vop < 3.6V HE i ).

5.1.3 HAIphLE
O 2R A TR S
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514 ®HEGTR

F&EXE

LSECLK || RTC || BAKPR |

eI X

v

Vb
= —
1/2/3/4/5 - A | Arm Cortex M3 |

5 X 100 nF .
TATw

1 2V3834 51 »| [AHB | [APB1]| [APBZ]
Vob
Vooa  ——
VREF
— T HSIcLK| [LsicLk| | PLL |
10 nF 10 nF —_

+1 pF| + 1 uF

R 4.7pF HAWUAE VDD_3 % H.

515 HBAF
T 51 2 Bt 1) Tk A

:l 32F103XX PIN

C=50 PF ’




5.2

51 A N L R SR

] 32F103xx PIN

HL AL T FE

VES

i|—

] AFM32F103XX PIN

# A TE%A T Bl
KM 11 A TAE%AF
#5 ¥ % B/ME | BRKME | B
fHoLk N EE AHB I ffii % 0 96
frcLka N EE APBL I 4fim % 0 48
MHz
frcLk2 M APB2 i g fiii % 0 96
Vb PR TAEH & 2 3.6 \Y;
FEALLER 4 T /E e (R f# A ADC) 2 3.6
Vppa® WA Voo@# [H \
RS TAF HE(f# A ADC) 2.4 3.6
VBAT sy TS 1.6 3.6 \Y,
Ta WERE (RS 6) R IR FEH -40 85 C
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i) S8 AF BME | BKME | B
BRI FERL -40 105 C

R (IR AR5 7)

-40 150 T

Ts 5 JEE Vi

1. 3 H ADCH, & 5.12.17,

2. fF F A FIIE HERERAR], R AH R B A YN VDDAIVDDAfE R,  EESRVDD FIVDDAZ [l £ 4H 22300mV

i

53 4B AKPEM
B b AT an BRI A B K AE A, AT RES SRS AR AR . X B H R RE AR 1
BORE A, ANRIEEI R N 28I RE B T IE W .

5.3.1 EXRERME

i 2R
i) ik HlE B
Tste i AL 3 -55 ~ +150 C
T EONZRITNE 150 C

5.3.2 mAHERER T
RN 13 BORHUE BT

% Hiid BME | Bl | A
VoD - Vss A3 3 41t H HL (175 Vopa 1 Vop)® 0.3 4.0
FESCRFE 5V 51 @ Vss-0.3 5.5 %
o (I B L A A Vss-03 | Voo+0.3
oo | R 31 B2 1) i 3 50
| VssVss | R M 3102 1 2 50 m

BT HHE IR (Vop, Vooa) FIHE(Vss, Vssa) b ZidE &AL SR TERI Y
R vin R, BATEAMTERR B ey AT R RE. 2 Vin> Vooitf, RG]

M, 24 Vin<Vss B, IR H 5.

1.
2.




5.3.3 BAHUE ik

R R AUE HL LR

ias) £ BAE BT
Ivbp 2838 Voo/Vooa B 2R 1) A HLYRE (FE S B 150
lvss 238 Vss #2150 B (R H ELam) @ 150
& 11O Az 51 I - 1) 8 i it 25

lio

3 11O gz 51 B (¥ 5 v -25

mA
NRST 5| IR B +5
Inaeiny @ @) HSECLK f¥] OSC_IN 3| JiIf1 LSECLK ff] OSC_IN 3| I fd A B 5
RO P NG A 5
> Iinaeing@ Frf 11O Azl 5] B L f s N R @ +25

1. FTA R IR (Vop, Vooay FlH(Vss, Vssa) IMIEGZAE FCTE RN

2. R Vi ROE, BAHESMBERE] noeny Ad Hi K. 2 Vin> Voot HUFRGRA S 24
ViN<Vss I, AL 51

3. VIS T ADC B RS
4. MJLA VO DRI AR, S Inoem AT H 597 H H LA B 4 {82 il
5.3.4 #HHE (ESD)

i FEL AL P ST 7 VR — AN IE KRR o 48 T8 B — Dt & — AN S KUkt 4 B BT 51 R,
FERBIO/NS Ay LS B A R 3 Jr x(n+ )RS, XA A JS-001-
2017/JS-002-2018 #rift .

i FEL PR
Ziac ¥ *M BRAME® | BfL
VEsp(HeM) i FELTBCH LS (Y Ta=+25C, f# JS-001-2017 3A | 4000
VEsD(com) LTI L (R P T A Y ) Ta=+25C, % JS-002-2018 1000 '

Ve A= RN, R P AR
5.3.5 #E&ERE (LW
MIEAT— AR BT R GEsd VO s s 24 LED 4R , WK SR 3 e i T e

B AERR, LED INERIERER 2208 TP e B vE e, 5248 6 MFES EHET 240 E A
F) e 25 RN 1K
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® FEREFMEA L AR HCE R T/05] Bl L .
AT & EIAJJESD78E 4 At it 5 1 BFm i -

S A
e S5 %A eyt
LU R e Ta=105C, 74 EIAJJESD78E I A
Er BB Z IR ANR, AEA IR
5.4 TifiEgs
5.41 Flash #i%
At g R
#5 E 21 %A B/ME | BEME | BXE BT
Ta=-40~105°C
S RFE A
tprog 16 gz ] Vop=2.4~3.6V 322 332 35.2 us
Ta=-40~105°C
F“ 2o )
tERASE TT(LK F270) R B ] Von=2.4~3.6V 1.34 1.38 1.50 ms
L Ta=25C
tME B P I [A) Von=3.3V 6.5 ms
Vprog g R Ta=-40~105C 2.0 3.3 3.6 Vv
tRET oA (A7 ) Ta=125C 10.77 years
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TE: G VR, AR

55 mep

5.5.1 ShERETBR IR
5.5.1.1 fnfA/Mg BTG R A™ A I RE MR I B

o A i i (HSECLK)AT LA i — A 4~16 MHz [ db IR Ml et R 88 722 . R4 HH T A 1)
O 2 P AE I P s R BN 0 R A U T B SR 5 B B I, LAk ZURIR
BIFLER . SRS IRAS T EM SR (iR, B8 KEPEss), TEEWAIRIAAE ™R

k7 as ok
e e At B/ME HRIE BAE BAY
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C2® of L F i R A7 B
i (RS)®
Vobp=3.3V,
i2 HSECLK Kz Hiift VIN=Vss 1.1 mA
30pF #k
gm ird 7k dilasd Ja 25 mA/NV
tsuHsecLk)® & Bh st ] Voo 22 EH] 1.33 ms

5 FH 8MHZ fy 5 F) S 7R 7 ]

RS MR S HCR B SRV & WS HRAR 8 v
RGEA TR
HEHE CuM Cro, RAGBEMN. s i g v 1 (ML RE Jv)SpF~25pF 2 8] 1% FL 7R85

WS RS RARE R B AE. B CuMl CoBEMESE. SkdiErim s 4 H i
BHASHREL Cufl CeMBTAAHE. FiEE Cufl Cif, E%E PCB Al MCU 5] I
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VR PR BT T A R I A R AR R ) ReEBAME . SR170, 40 MCU 25 FA7EES eI 8, W
TR B AN
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RIS RHRB O A S B (R BE RS, W SIS

TS /R R
5 5 %M w/ME HAE BAE BT
fosc_In PR A IR 32.768 KHz
Rr o Fe B 2 MQ
Cu& A R 50N
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i2 LSECLK IRz Vop=3.3V, ViN=Vss 0.1 HA
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1. EEREITE .
2 AR AN 15 B R
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HEBFFEER 32.768kHz 7 %X Bt
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e 8 %M B/ME | HBME BANE L:<Viv
PR -1 1 %
HSICLK #r %28 a3
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tsu(LsIcLK) 40~105C) 60 us
LSICLK #k#Z#Th#E (Voo = 3.6V, Ta=-
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W HEAIEEEE, AEAE IR,
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56 HESHFEEHE
5.6.1 WHREALFI IR HAE SRR NN
Pt A E YR A s (TA=25°C) (-40°CT105°C)
#5 S %A B/IME HEUE BAE | B
Vevp® AoAEMEE | PLS[2:0]1=000 (-7 2.17 2.20 2.24 v
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e ¥ %1 B/ME BRI BRANE | B AL
iz 35 1 B S )
b
PLS[2:0]=000 (T F%
. 2.07 2.10 2.12 \Y
)
PLS[2:0]=001 (L7t
T 2.28 2.30 2.32 \%
)
PLS[2:0]=001 (I F%
T 2.16 2.20 2.22 \
)
PLS[2:0]=010 (L7t
T 2.38 2.41 2.44 \%
)
PLS[2:0]=010 (T F#
T 2.27 2.30 2.32 v
e ] )
PLS[2:0]=011 (L J}i% )|  2.47 2.51 2.54 \Y
PLS[2:0]=011 (F#4#} )| 2.37 2.40 2.46 v
PLS[2:0]=100 (L7t
T 2.57 2.60 2.63 \%
)
PLS[2:0]=100 (I F%
e 2.46 2.50 2.58 v
i)
PLS[2:01=101 (L7t
i 2.66 2.71 2.74 \
=]
TR PLS[2:0]=101 (M F#
Vevp® oI35 1 HL 12 j; ( 2.56 261 2.69 Vv
i 4 ")
PLS[2:0]=110 (ETHF )| 277 2.81 2.86 \%
PLS[2:0]=110 (FF&# )  2.65 2.70 2.8 Vv
PLS[2:0=111 (LTI#)|  2.86 2.91 2.92 \%
PLS[2:0]=111 (FF£I)|  2.76 2.80 2.83 \Y
VPvDhyst@ PVD BT - - 107 - mV
VeorpoR Rt
ETHE 1.92 1.94 1.96 v
VPDRhyst @) PDRIB i - - 50 - mV
TRSTTEMPO H A RS2 R - 0.9 - 2.4 ms
1. A BREE R PRI B /N EUE VeorPDR .
2. HBHRIE, AEA RN .
3. HGEVHEEH, AIEEF IR,
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5.7 Ihik
TEE PR ER

5.71

(1) #47 Dhrystone2.1, Zwi¥¥tE N Keil.V5, ikt N L3 &4 FK .
(2) B VO SIE AL TR B, RS — NS - Vool Vss (EHHD

(3) BRARRFRIVLE, B (i ok p

(4) Flash SR MK EYS fuok MK R:

0724MHz: 0 AN5 7158 #7

24748MHz: 1 A5 45 B
48" 72MHz: 2 A5 458 HA
72796MHz: 3 A5 45 R A

(5) FFEFRA T IhEE (Fean: 15 B AR B % B AN 240 B AT 3E17)
(6) HHNKRIFEN : fpeiki=fucik/2, frcike=fhcik

5.7.2 BITHERAIIFE
B AL BRACHS MFLASH 32 4T, 18471 XU DI FE
g BAED

2 &M fHcLk Ta=25C, Vop=3.3V Ta=105°C, Vop=3.6V
IopA loo(mA) IopA Ioo(MA)

96MHz 206.26 30.47 247.93 35.64

72MHz 131.44 25.26 155.42 25.36

48MHz 97.02 17.99 119.82 20.82

AR B, (HRERTE M 36MHz 73.59 13.79 95.39 15.68

24MHz 54.06 9.89 74.46 11.54

16MHz 42.85 6.82 62.58 8.14

8MHz 2.66 3.64 5.8 4.61

BT AT #E

96MHz 205.98 20.02 242.41 22.74

72MHz 130.91 14.99 153.66 16.74

48MHz 96.92 12.67 114.87 14.33

ARERIN S0 3, G A T A A 36MHz 73.54 9.69 89.39 11.05

24MHz 54.06 7.21 68.85 8.45

16MHz 42.85 5.06 57.38 6.11

8MHz 2.66 2.75 5.68 3.63

2.

HZEA TP, A R4 = A,
ANERIE B 8MHz, 4 fHCLK>8MHz i, JT/& PLL.
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Ky A PACHS ARAMHIEAT , 84T B D)6

JuA @ BAE®
¥ P 363 frucLk Ta=25C, Vop=3.3V Ta=105°C, Vobp=3.6V
Ippa loo(mMA) DDA loo(mA)
96MHz 206.68 29.97 250.48 59.83
72MHz 131.66 20.61 161.87 24.58
48MHz 97.59 15.71 122.43 67.9
SNEDI R D), [ BE TG A 36MHz 74.15 11.95 96.93 14.16
24MHz 54.80 8.36 72.68 9.93
16MHz 43.44 5.68 60.53 6.97
8MHz 2.63 3.07 11 3.96
BATHETh #E
96MHz 183.81 22.82 24572 27.37
72MHz 117.42 17.14 159.32 18.66
48MHz 96.67 10.45 119.9 14.42
SNERE D), bR T AT 36MHz 73.502 8.02 93.38 11.25
24MHz 54.12 5.61 72.03 8.06
16MHz 43.17 3.98 59.51 6.01
8MHz 2.65 2.28 12.95 3.81
HZEA PR A, A TEE =R
AMERISH Y 8MHZ, 24 fHCLK>8MHz Itf, JT/2 PLL.
5.7.3 EEARAERThEE
A MFLASHERRAM Hiz 4T, BEEARA N D46
HAUED BRAEO
24 M froLk Ta=25°C, Vop=3.3V Ta=105°C, Vop=3.6V
Ipba loo(mAD Iopa loo(mA)
96 MHz | 205.89 18.77 242.73 20.99
72MHz 130.77 12.92 153.78 14.38
48MHz 96.77 9.93 114.87 10.97
ARSI @, fdBE A ARk 36MHz 73.42 7.68 89.42 9.69
i i 155 X 2 € 24MHz 53.85 5.36 68.74 6.14
16MHz 42.64 3.83 57.25 4,57
8MHz 2.65 212 5.7 2.84
96 MHz | 205.62 7.13 242.64 8.17
SRERIT BN @), OGP BT A
72MHz 130.66 5.02 153.71 5.91
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M

HEUED

BAREY

fHeLk Ta=25C, Vop=3.3V TAa=105C, Vop=3.6V

IpDA loo(mA) IobA Ioo(mA)
48MHz 96.68 3.95 114.84 4.76
36MHz 73.36 3.14 89.36 3.89
24MHz 53.82 2.34 68.73 3.08
16MHz 42.61 1.8 57.25 2.52
8MHz 2.65 1.16 5.71 1.83

2.

A A, REA AR,
SRRy 8MHz, %4 fHCLK>8MHz i, FF/& PLL.
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57.4 EHERThEE
15U A Th #E
BAEY,
HAIED, (Ta=25C) (Voo=3.6V)
LMk Vpp=2.4V Vop=3.3V Vpp=3.6V Ta=105C
lopa Iop lbba Iop loba Iop Ibpa Iop
(HA) (HA) (HA) (HA) (HA) (HA) (pA) (HA)
WIERS AT, K%
. FEE A 3 RC R 2l
W‘%%%%%$%%%§%: 2.12 20.57 2.65 20.8 2.86 22.06 451 237.81
e LA )
7
T T 2% A TR TR 0, 1
$E| HEAEE A RC R 4 A
R S T R 2.12 8.27 2.65 8.48 13.6 79.18
(BcA ML 1)
F: HZEAEEEE, AEARE IR,
575 fEHUERTh#E
R LR D) #E
BAMED,
HAUED, (Ta=25C) (Voo=3.6)
% Vop=2.4V Vop=3.3V Vop=3.6V TA=105C
Iopa Iob Iopa Ibb Iopa Ibp Ippa oD
(HA) | (A) | (WA) | (A) | (HA) | (BA) | (A) | (uA)
R A & RC R 35 28 A& [ AT
" 232 | 036 | 298 | 0.73 | 325 | 093 | 423 | 124
JIRAS
A RC IR 22 40T I IRAS LR
iR TR 232 | 025 | 298 | 052 | 3.24 | 0.73 | 423 | 122
A IhFE _ S i
fIKIE N # RC R %8 FI AL A T4 T2
PR, MRS 4 f RTC A0 F5CHHR | 197 | 0.07 | 2.49 | 0.08 | 269 | 0.17 | 3.69 | 1155

e HEZRE VNS, AEA F I,

5.7.6

ShB e

A Ve DAL = 18 RE1Z S P BN Bl AR LR — 2 LR AN B PRI Bl ) FL A o
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i it

2H 4B HREOTA=25C, Vop=3.3V Bpr
DMA1 0.29
AHB
CRC 0.28
TMR2 0.42
TMR3 0.48
TMR4 0.55
WWDT 0.17
IWDT 0.29
SPI2 0.23
USART2 0.39
APB1 USART3 0.43
12C1 0.35
12C2 0.43
USBD 0.74
CAN1 0.49 mA
CAN2 0.40
BAKPR 0.28
PMU 0.46
GPIOA 0.28
GPIOB 0.28
GPIOC 0.31
GPIOD 0.41
PED GPIOE 0.31
ADC1 0.66
ADC2 0.62
TMR1 0.71
sPi1 0.33
USART1 0.53

T HES PRI, AL I,
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5.7.7 &4iE8ThEE

Th¥E
1
#RED, Ta=25C BARMED, Vear=3.6V -
pras) e 14
VBa1=2.4V VBa1=3.3V VBaT=3.6V Ta=85°C Ta=105°C
B X 35 A
IR 8 A RTC PA
[oD_VBAT £ IR A 1.03 1.34 1.47 3.31 4.95
LR LI
F: HEAVERE, REEFFIHR,
5.8  {RIhFEBI MR [A]
Fe b (s 1A #R % B — > 8MHz ) HSICLK 45 3 88 1 e B i Bh i, 7 L0 B2 e BE I 4511
it iEE BT A5 R P B A )R R 22 B ) A AR A o
o (EHLEAFHLIE N BB JESERCHR 7 4%
® AR BRI i N R AR A SO BT B R B
I TR AR 1) e P (1]
iae) S5 SuRIE L:<Viv
twusLeer® N IR A 2K e 0.56 us
A5 LR 20 B (U 1 28 Ab T8 47 X) 2.29
twustop® us
A AL 0 B (1 2% R ShAE AR 3.66
twustoey® AR 5K 0o T 32.62 us
3. PR A0 R B TR A P R R — &R L.
5.9  I/0 ¥ AReiE
B4 (TA=—40°C-105°C, VDD=2. 7" 3. 6V)
e 5 % B/ME | HBME | BOKME | B
Vi B NS P L -0.5 0.8
FRUE /O J, N = ST HL R TTL 3 2 Vop+0.5
ViH \Y
FT /O IO, gy N & B F s 2 5.5
' LN e CMOS i [ -0.5 0.3Vop
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5 S5 %M B/ME | HBME | BKE | B
ViH A\ P LR 0.7Vop Vpb+0.5
bRAE 11O At 2 i R 25 R R i @) 150 mvV
Vhys
5V 25 2. 110 I B RS AlR 28 i IR H O 5%Voo mv
Vss IN DD
+1
FrifE 1O i1
| PN LN A ViN=5V, pA
0 5V AU, 3
Ta=25°C, Vob=5V
Rpu 55 bR SR R @ VIN= Vss 32 40 49 kQ
RrD 559 N P 25 3 L ) ViN= VDD 32 40 49 kQ
Cio I/O 51 IR H & 5 pF
1. FT=5VEZR, BEHAZET Voo+0.3 (WHLE, A EE 3 s i b B Zie .
2. FEEAR R S OCH P RR A L SR AR S, ARTEA R I
3. UNSRTEAIAR B RA S i B A, R R T R e T A KR
4.  LFTFHRHEMEEZRTA—NEIEMBEHESE—ANERN PMOS/NMOS H 25281,
0 HH IR B ER A A
GPIO G F11 %y N\ /48 HH 5 11 )IE 3 3 #5 £8MA LR, 15 % 324 £20mA i (Vou/NVon (kb ). 1E
M, ERE AR IR R AT /O HALH , DARIE T FER H AN BE i 48 X0 f A0 e {A
® T 1/0 Fr py A a A, ik MCU IS KIsqT i, ASREHE IS 4% i KAE{E 1VDD.
® JITA 1/0 MU FIA A, N b MCU e KIg AT LA, AR 4 e KAUE(E Tvss.
SEREHE (T, = 25°C)
MODEX[1:0]
- e SH 5t M Bkt B
CL=50 pF, Vob =
fmax(IO)oul B%j(iﬁ%(z) 2-3.6V 2 MHz
10 i R R
trioyout N 500
(2MHz) T B (] CL=50 pF, Voo =
MRS A T 2-3.6V . ne
tr (10)out e 50
CL=50 pF, Vopo =
01 fmax(10)out i KR 2-3.6V 10 MHz
(10MHz) '
W E R | Cu=50 pF, Voo = ;
tigoyout R ] 2-3.6V 243 ns
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MODEX[1:0]
o 5 e etk M RokfA B
B R E S TR
tr 10)out T - 23
CL=30 pF, Vop =
fmax(|0)0u1 %j@ﬁﬁz(a 2 7-3.6V - 50 MHz
11 o e AR HE Y
trgoyout SR 6®
(50MHz) T BB [ CL=30 pF, Voo =
i LI T 2.7-3.6V . ns
tr (10)out J:ﬂ_HTJ_ l‘ﬂ - 8
1. /O i A58 AT Bhidiid MODEX[1:0]iCE -
2. BRI TEAFE .
3. HMIHRIE, AEA R .
N RS TR 1 e
90% 10%
SN ERETE A EE 50y
=50pF
10%
| f
: traoour I traoour - :
e T >
MR (t,+tp) MNFHEF (2/3) T, HAHZSEE R (45755%)
L aE A50pFRY, EBIRKHIE
b A AR (RS Ve = 2.7 — 3.6V, T = —40~105°C)
#5 SH A B/AME | BKM{E | B
Vo | ihiERT, % 8 A SIMARIMCEE | 11 e oz sema | 0.4
Vv
2.7V <Vbp< 3.6V
Vou® | b, 4 8 A5 R A g = vees Vbo-0.4
Vo | G, % 8 A SIMEMIACNE | cuosen. 1oz sama| - o4 |
2.7V <Vpp< 3.6V
Vor® | #HIFTBIE, 4 8 A IR = Vees 2.4
VoL® | it fIT, 4 85| B Rl i o = +20mA - 13
N ‘ 2.7V < Voo < 3.6V v
VoH@@ | g B, % 8 A5 IR i i Voo-1.3

1. 1O WRH I HIG ho 6200 4 JEARG 4 00 e KAUE A 2R, AN o B AN(FITAT 1/O Mz ) AN RS

it Ivss.

2. VOt I HLIR lo 46 ZR 24 JAIE 26 08 B R BUEE 2K, I ho LS AN(BTA 11O M%) AN RE R

i Ivoo.
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3. HMEZAVHEAW, AEE F.
4. PC13-15 [EREhAE HAE S EZI T, PC Hithim 1AM /£ BT B 3.3V < Vop< 3.6V,

5.10 NRST 5| g

NRST 5| i NIk K H CMOS T2, &% # 7 — Ak A ERiHFE Reu.

NRST 5|B43 4 (TA=—407105°C, VDD=3. 3V)

5 S8 FAF BME | BAME | BOKE | B
Vitnrsn® NRST 4 A\ H-F RS - -0.5 - 0.8
ViHnrsT)® NRST 4 A\ fe F-F HLUE - 2 - Voo+0.5 !
Vhys(NRST) NRST it 25 R A s L AR - - 300 - mv
Reu g5 F R SR H ViN=Vss 32 40 49 kQ

1. HHEE, A7EA PR,
2. bdieBH i ANl H B AT B PMOSINMOS &8 SEHL ), X4 PMOS/NMOS J5% 1] H,
BHAR /1N

511 @EfEsK

5.11.1 12C 4Mg4siE
12CH2 R (TA=25°C,VDD=3.3V)

FRifE 12c@ HE 12Cc0@
s ¥ By
B/ME BAKE =/ME BANE

twiscLy SCL i 1) 47 - 13 s
tw(SCLH) SCL 4 e [a] 4.0 - 0.6
tsu(sbA) SDA % 37 [A] 250 - 100
th(spa) SDA B s {#HFiF 8] 0® - 0 900%
tr(spbA)
trscu SDAFil SCL |- FH ] - 1000 | 20+0.1Co 300

ns
tr(sba)
se) SDA 1 SCL TR - 300 - 300
th(sTA) FF UG PR RIS TR] 4.0 - 0.6

us
tsu(sTA) B T 46 5% 1 8 5 1 i) 4.7 - 0.6
tsu(sTo) {5 1R 461 2 LI R) 4.0 - 0.6 - us




A _2CW HE 12Cc0@

75 ZH BT

BME | BRKNE | BRME | BOKE

tusTo:sTA) | 15 IR 45 B UG A5 1R BB IA] (S 2B 25 IH) 10.86 - 3.85 - us

C HRTHRE, ATEA IR
2. NMIEBIRRHERE S 12C M RIER, freka MUK T 2MHz. NIEBIPUERT 12C f KR,
feciks WATK T 4MHz,
3. WRAERK SCLAZSHIMKHE ], TR AG 5% AR B SR ORISR I TE] A 20055 A2
N T B SCL TR AR E LML, 7 MCU WL IMFIE SDA (55 2/ 300ns IR

LET8
S R I I A HE
VDD VDD
4.7KQ =4. 7K Q_‘%
SDA
12052 MCU
SCL
EENFIEFY
*/%yn %14: | | tsu (STA) -h——]l-d ;:Fybﬂ{q:
A\ " ' R
SDA \ /! X A T\ LN
‘ l"—i< t, (spa) H—H teuon | %ﬂ:ﬂ |tsu (STO:STA)
tf<sm __,‘ themy | : : ’T—f‘ thson f 1 |
tw(SCLH) I S |
o N\ N |
| | I I |
oL e | tf(sc”"i':"' 1 tes T tuew
VE: WS SEET CMOS B F: 0.3Vop A1 0.7Vope
5.11.2 SPI Atk
SP 4% (TA=25°C, VDD=3. 3V)
iae) el % B/ME BAE L:<Viv
fsck . F R - 18
oo SPI 45 - MHz
AR - 18
tr(sck)
bisc SPI b b FHFN T B[R] AL L. C = 30pF - 7.1 ns
tsunss)@ NSS % 37 ] MAEZ freik =36MHz 111.4 ns
thinss)(@ NSS {R-RET ] MAET, froik = 36MHZ 55.6 ns
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5 ZH %A ®/ME wAE =¥y
tw(sckry@ N ‘ F#E, frek = 36MHz,
tuscrL? SCK iy A I I [A] 7 Hma 55.1 55.9 ns
tsum®@ FHR 10.9
e PN VA ] ns
i M 213
thov@ FHER 35
- BB IO ns
e} Wt 25
tas0) @) B U ) R MAET, freik = 20MHz 6.5 8.7 ns
tais(s0)@@ HHa i A ab R WA 12 ns
tv(s0) @@ Byt A AR (] MEX(ERELHT 2 )5) - 19.3 ns
tvmo)@® Hoy A R 1] FHEA(FRELI 2 )E) - 7.6 ns
thso)@ AR (f BEIL I 2 ) 10.7
00 o 4 R 455 6 1) — — ns
thmoy@ TR (FEREILIE 2 )5) 2
1. FEBLEP SPIL KRR EE— P e,
2. HEFESW, AEA .
3. m/MERR RSN ¥ RN A, g5 R AR 2R TR A B A R B KR (]
4. B/MERIR R AR RN, B OKE R R R 28 B T B AS R K]
SP I Bt Bl — A AE U FICPHA=0
—NSSHIA
\ /
[ to (se00 al o \ thnss) X
CPHA=0 W | \ I :
| | I ) N\ 1/ \ I
CPOL=0 "Tt, sy I ! l | I T
&sm :tWESCKL; : | : : : I } :
! \ VA ! [
‘Jc‘a?s;‘)} : 3 I“tMso)‘. _.H‘:E;ESCK) . :
L/ w I
M1 S04 / :} BEE Sk >< 6 >7
|

U (S 1mb—yd— - o
]
Iyl . ! I .
Mj”SliﬁI)\ : } WMAREN E>< Eﬂ):%fiﬂi :: A ><7
! I
1 |

thisn >
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SPI B} /5> Pl — M A% X #=CPHA=1

NssmT\

I 1
I | |

CPHA=1  1ty(sck)

tr (sck)

M Soiﬁ]'dj ta(SO):

I

I

! :

CPOL=1 | TN
U NI (R Y A N

I

I

t
£(S0K)
thiso)

]
Lais(s0)

]

]
| ! |
1 : |
I
' i >< e >< BRI >—
- | |

“‘_tsu(3|)"'+ ' th(s1)——

><><><><>OQ< BAS S >< VN TRL >< WABE AL >O<><><

MOS8\

VE: WEABET CMOS HF: 0.3Voo A1 0.7Voo.

SPI it B — 4% X

LAa
NSSESI i e sen g |
[)PHAZO / AN : i J—L
CPOL=0 4 | : N /i
CPHA=0 i | H v Ll
cpoL=1 N i : i N
SCKERIA w j\—/i
CPHA=1 m ,,,,, _/ i ;\i
ePOL=0 H : : : i
[CPHA:1 i | ! : o
CPOL=1 g | A i i
SCKEAIN WM 4\:\— ,j_L o
M>i s i - i B e son
WISOEIN ARSE | | WABO | BRI ><><><
L — N :
! than H ' i
WOS 44t ] mmmmn X wwme X memea X
:tv(MO) i H*
th o)
e W& S ET CMOS #F: 0.3Vop £ 0.7Vop.
5.11.3 USBD #h i
=& 38 USBD Hiikitk
5 ¥ > 343 B/MEY | BRE? B fy
NGRS
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w5 e 1F BAMEY | BREY | B
Voo AR ¢ - ¢ 3.6 v
Vor 4 Eo N R | CUSBDP, USBDM) 0.2 -
Vem 721 FL A [ W Vol [ 0.8 25 Y
Vse 4 S HE A B - 1.3 2.0
it LS
VoL i 2 i I R Q) = v - 0.3
Von A A e LT 15kQ 1) RLEEE Vss™® 2.8 3.6 '

1. A i e s 0 A2 DA o5 i e e o
2. N7 H USB2.0 &M HESMIEHE, USBDP (D+) 5l b4t —/M. 5k Q HfH# % 3.0~3.6V H
Ji .

3. 32F103xx [IEHH USBD HhRE T LATE 2.7V B EIRIE, TMAZTE 2.7~3.0V R HE TR ES FF
1iE,

B G RIE, AEA P TR
RL 2545 USBD K528 FHifhEk.

e BdEfE S5 ETHRTT BRI ) X




USBD 433 H1 A 474 ((VDD=3. 0-3. 6V, TA=25°C)

"5 8 %M B/ME | BKE By
t, b 1A CL = 50pF 4 20 ns
tr T BN (8] CL = 50pF 4 20 ns
tefm ey njunI te/ tr Q0 110 %
Vcrs LR R ERER G - 1.3 2.0 \Y;
512 HE#sME
5121 ADC
WX 2 0B -
KAEZR: ADC R IAT I E R A 2 IR
KAFZF=ADC W80/ CRFFE R B+ 45 B 150
5.12.1.1 12 /i ADC %44
12{;ADCHE M (VDD=2. 4-3. 6V, TA=—40"105°C)
¥ E 21 A B&/ME HWAME | BKME | B
VDA At HL - 2.4 - 3.6 \%
VREF+ ESEE - 2.4 - Vopa \
IVREF 1 Vrer % N B - - 260 484 PA
fapc ADC Wi - 0.6 - 14 MHz
fs PEILE S - 0.05 - 1 MHz
VAN 3 H 1R VT - 0 - VREF+ \%
faoc = 14MHz 5.9 us
(Y R AE R[]
83 1/fapc
Rabc K Ff H FH 1 kQ
Cabc KRR - 12 Pf
fabc = 14MHz 0.107 - 17.1 us
ts KL 7]
1.5 - 239.5 1/fapc
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(e ZH M R/ME BAME | BRKE | B

fapc = 14MHz 1 - 18 us

tcony ST A () (EOFE R AR (1))
- 14~252(KF¥ ts + ZUGEI 12.5) | 1/fanc

HZEE VAL ORIE, S ZE A4 = s il
Cparasitic%ﬂ?‘ PCB (5@%*[] PCB ?ﬁ)%ff‘i%*ﬁ?‘%) 5@ﬁiﬁgzﬁ?‘§£%f§(j§é@ 7PF) ° ij(j(ﬂ"]
Carasitic £ H FRAREE BEHGRE, TR A INE LI/ fanc.

3

i

ADC iy 74 N F

M

N

RMN(D

AINx Rapc ™
12bit

iR
/[{i1 A
0.6V ? Croc ™
GND \1-/

FERE

1
L
<

|||—<»——| |—<>—|:|—| §<

I TPNIGR AN IR C O ER AR /AW T

/A\Tﬁ 1: K Ran2a

Ryn < Rapc

£ X CapcXn(2V+?) -

H.r fADc=14MHZ, CADc=12PF (4% 40), RADc=1kQ(FH& 40), %IT 0.25LSB FKAEiRZHE
FEESRIZMER, Ts 5 RAIN 6 R R

fADc=14MHzOIE} 1] 5 RRAIN

Ts (A ts (us) BAME Ran (kQ)
1.5 0.11 1.2
7.5 0.54 10
13.5 0.96 19




Ts (D ts (ms) BAME Ran (kQ)D
28.5 2.04 41
41.5 2.96 60
55.5 3.96 80
71.5 5.11 104
239.5 171 350
1. HBHRIE, AEE PN,
ADC FERE?(2)
ias) E 20 TR HRIE BRES <Xy
ET HARE t25 t45
EO ¥Rz frcLke=56MHz, +£1.0 +2
fanc=14MHz,Rain<10KQ ,
EG 34 28 R +20 +35 LSB
Vopa=2.4~3.6V, Ta=-40~105C
ED P2 M 1 32 WERE aApc RHEZ G HATH) +15 +3
EL B etk i 22 t25 +4
1. WG &SR] ADC [ E R EHUE .
2. RIFENBRSE RN ADC R E BT fer A R RVE N IR IARERL S I B, (5 S
B S — AN E R R
ERFFENER, RELF 5.9 FEHEK InenF e BEZHN, AL ADC A E .
3. EIHEE.
5.12.1.2 W E S % B KR IR
T 43 W E SHHIERE
5 S5 %A BME | BEME | BEKE Bpr
-40C <Ta<+105TC
VRerINT®) NEZHHUE 1.16 1.21 1.26 v
Vop=2-36V
ML S R
Ts_vefin® ADC [E ke 7] - 5.1 171 Hs
NWESHBEEEESRT
VREFINT ] EEL {4, VDD=3V+ 10mV - 20 mV
Tcoeff - - 126 ppm/C
1. HEAIMGEY, AEERE K.
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5.13

2. WBCHRIE, AEE R,

I A R AR e it
i P A% SRR
_ R BN [RE [RK
%5 ¥ w e | oE Xy
FHIRE (Vop=3.3V,
Avg_Slope(1) Ta= -40~105C) 2.7 | 3.6 | 3.9 | mV/lC
f£ 25°C W I H & (Vo
Va5 ~20-3.6V) 138 |1.41 |1.45 \Y
tsTART(2) pevainlE 4 10 Ms
MR R, ADC SR
TSftemp(Z)(3) ﬁé Hﬂ‘ I\Eﬂ 17.1 MS
1. RS RIE, LR K.

2.
3.

HIBCTHRAE, AR 7= ol i

B L AR SRR I ) T LA el 82 P R P il i 2 RO 30 bR
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6.1

SR IE) )

LQFP100 33 &

A wdhPE

10.50 REF.

LGk ki
4=

B
[E]

R0.30 TYP
ALL AROUND

0.20

N
>

[ ]bbb]H|A-B[D]

Min.

0" Min.

N
&

A2

IQ cce C|
e

SEATING : H

ui

R0.10~0.20

N

25 BASE
GAGE PLANE

0

PLANE
.

b

$[ddd®[c[A-B]D

Al

BIAS & R L g5 22

JE T IR B I A B F] Vss 8L Vb,

fE LQFP HFEMRIHA —/MES, MILE/EELE PCB L.
Fi A 15| BT S IR 8 72 PCB L

|
L N

L1
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DIMENSION LIST(FOOTPRINT: 2.00)

SRS

SIN SYM DIMENDIONS REMARKS
1 A MAX. 1.60 OVERALL HEIGHT
2 A1 0.1£0.05 STANDOFF
3 A2 1.40£0.05 PKG THICKNESS
4 D 16.00£0.20 LEAD TIP TO TIP
5 D1 14.00£0.10 PKG LENGTH
6 E 16.00£0.20 LEAD TIP TO TIP
7 E1 14.00£0.10 PKG WDTH
8 L 0.60+0.15 FOOT LENGTH
9 L1 1.00 REF LEAD LENGTH
10 T 0.15 LEAD THICKNESS
1 T 0.127+0.03 LEAD BASE METAL THICKNESS
12 a 0 ~7 FOOT ANGLE
13 b 0.22+0.02 LEAD WIDTH
14 b1 0.20+0.03 LEAD BASE METAL WIDTH
15 e 0.50 BASE LEAD PITCH
16 H(REF.) (12.00) CUM. LEAD PITCH
17 aaa 0.2 PROFILE OF LEAD TIPS
18 bbb 0.2 PROFILE OF MOLD SURFACE
19 cee 0.08 FOOT COPLANARITY
20 ddd 0.08 FOOT POSITION
REFUZKRER.
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LQFP100-100 5|, 14>x14mm}EFE Layout ZiX

— 1 0
| - Euuunnnnunn[ Juunnunnnnng%+~2

1. RPERER.
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6.2 LOFP64 #3K

=.

-
3.50
|Q|ooa[ |A B[D REF. —|ﬂ|bbb(|H])A—B|D|
(4X

3.50
REF.
=14

(4X)
!
/
l
1
) | | |
I e -
<= I ] .
o i 1 A=
: \ | 25
S]] 2
T ] =5
i
SEATING i anlEE
PLANE
= e
L1
b
4 |ddd™) |C|A-B|D
B & 2 TR Ll 2 o

S5 R N B R Vss B Voo,
7E LQFP HEKHEA — /MR, MItEIEETE PCB L.
B 10 5] AR N % 12 B 7 PCB L.

A w PR
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DIMENSION LIST(FOOTPRINT: 2.00)

ESE e

SIN SYM DIMENDIONS REMARKS
1 A MAX. 1.600 OVERALL HEIGHT
2 A1 0.100+0.050 STANDOFF
3 A2 1.400+0.050 PKG THICKNESS
4 D 12.000£0.200 LEAD TIP TO TIP
5 D1 10.000£0.100 PKG LENGTH
6 E 12.000+£0.200 LEAD TIP TO TIP
7 E1 10.000+0.100 PKG WDTH
8 L 0.600+0.150 FOOT LENGTH
9 L1 1.000 REF LEAD LENGTH
10 T 0.150 LEAD THICKNESS
1 T1 0.127+0.030 LEAD BASE METAL THICKNESS
12 a 0°~7° FOOT ANGLE
13 b 0.220+0.050 LEAD WIDTH
14 b1 0.200+0.030 LEAD BASE METAL WIDTH
15 e 0.500 BASE LEAD PITCH
16 H(REF.) (7.500) CUM. LEAD PITCH
17 aaa 0.2 PROFILE OF LEAD TIPS
18 bbb 0.2 PROFILE OF MOLD SURFACE
19 cce 0.08 FOOT COPLANARITY
20 ddd 0.08 FOOT POSITION

1. RAyDERER.
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QFP64-64 5| i, 10<10mm#£4% Layout &1

; looooonooopnoni
49§ T 32§:X:
| = Eunuuuuunuuuuug% w2

1. R DERER.
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6.3

|
\_ 1 ] 1 [
<C : | | ‘
Ll
o \ | A
3 | | gﬁ]
q ! ’ R0.10~0.20 S|
/__I_ L 1 ’ !—ﬁ
SEATING +— N\
PLANE mu i ¥L_
. : .
b L1
[#]ddd@]c[A-B[D]
P AN R 42 R LA 224

P w PR

LQFP48 #EK

4%
| [0]
PIN 1 43 "l!?‘@
/Mﬂw
AR | ==
|L_':__, {— \J E
3 LE 2.40 REF. E_L
R = E
= =y =
—— 1 E
 — — - —
—— F
| — — - |
(4X) J
£ C|A-B|D
lewlclis o

@) !

— X [bbb|[H]|A-B|D]

R0.30 TYP

L AROUND

ALl
0.20 Min.
0" Min. QTLQ
"Vy
&

JE T R AL P A B R Vss Y Vop.

£ LQFP BRI A — M4, N B PCB L.
Ji A H 51 IHR R 1% 4% £ PCB L.
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DIMENSION LIST(FOOTPRINT: 2.00)

SRS

SIN SYM DIMENDIONS REMARKS
1 A MAX. 1.60 OVERALL HEIGHT
2 A1 0.1+0.05 STANDOFF
3 A2 1.40+0.05 PKG THICKNESS
4 D 9.00+0.20 LEAD TIPTO TIP
5 D1 7.00£0.10 PKG LENGTH
6 E 9.00+0.20 LEAD TIP TO TIP
7 E1 7.00+0.10 PKG WDTH
8 L 0.60+0.15 FOOT LENGTH
9 L1 1.00 REF LEAD LENGTH
10 T 0.15 LEAD THICKNESS
11 T 0.127+0.03 LEAD BASE METAL THICKNESS
12 a 0°~7° FOOT ANGLE
13 b 0.22+0.02 LEAD WIDTH
14 b1 0.20+0.03 LEAD BASE METAL WIDTH
15 e 0.50 BASE LEAD PITCH
16 H(REF.) (5.50) CUM. LEAD PITCH
17 aaa 0.2 PROFILE OF LEAD TIPS
18 bbb 0.2 PROFILE OF MOLD SURFACE
19 cce 0.08 FOOT COPLANARITY
20 ddd 0.08 FOOT POSITION

1. RAyDERER.
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1.

LOFP48-48 5 I, 7><7mmJ&4% Layout Z2il

0.30

0.50
1.20
“ Joo00ooon
3|_|6A 25 i
A %7 24—
—/ — 1
— Y [/
—/ A —
| — 750 0.20 —
970 5.80 [ ] ( ]
— —
— —
[ le 7.30 »l ]
— —
Y [ 148 18 C1
1V alisay 12
. Joonooonoog
L 1.20

FOT AR

5.80 b

A

9.70

Y
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EXPOSED DIE
ATTACH PAD

6.4 QFN36 3
£
10 1
JUuuyguuul
5 —) 19
-y ,/ ¢}
- ]
B2 D E-—[EI
FrC[AlB = —
[ ) ] :
- —
D) -
1/ A :N_r
10000000
PIN 1 I.D.—/ 36X (K) == |=—
36X L
1. BEARZHELE ZE .
2. JEEREEAIRATEE VssBl Voo,
3. fE QFN HENRIA— MRS, RETIREE PCB k.
4. FrAMGINER R %R EE PCB L.

36X b

| [Gb@rEE

VAR

A2

—{ ={[eee[C]
SEATING PLANE

O

i
i
1

|

i
1
i
i
O
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1.

QFN36 335

SYMBOL MIN NOD MAX
TOTAL THCKNESS A 0.8 0.85 0.9
STANO OFF A1 0 0.02 0.05
MOLO THCKNESS A2 - 0.65 -
L/F THCKNESS A3 0.203REF
LEAD WIDTH b 0.2 0.25 0.3
X D 6BSC
BOOY SIZE
Y E 6BSC
LEAD PITCH e 0.5BSC
X D2 4.05 4.15 4.25
EP SIZE
Y E2 4.05 4.15 4.25
LEAD LENGTH L 0.45 0.55 0.65
LEAD TIP TO EXPOSE PAD EDGE k 0.375 REF
PACKAGE EOGE TOLERANCE aaa 0.1
MOLD FLATNESS cce 0.1
COPLANARITY eee 0.08
LEAD OFFSET bbb 0.1
EXPOSED PAD OFFSET fff 0.1

JETHZARRR
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1.

JOT AR

QFN36-36 5 Jifl, 6>6mm#E#% Layout #iY

Hujumuuui
o2 ] (18 |
C 1 1 -
: 410 :_f_
1 1
s30 £ + T+ —d— 1 B
:| 4.80 4.10 |:]
[ L o I ]
1 1
B &
ID]DDDDDH
6.30 -
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7 BEER

7.1 R

@

IR LSRRI ]
Tape Dimensions

» I pa-

O OO0 0 000 OO0 O O O O

() ) ( ) ( )
ottt ot o1l o1
) Q) ¢ ) ( )

f— Ay —={

AD

Dimension designed to accommodate the component width

BO

Dimension designed to accommodate the component length

KO

Dimension designed to accommodate the component thickness

Overall width of the carrier tape

P1

Pitch between successive cavity centers

Quadrant Assignments For PIN1 Orientation In Tape

O O O O O 0O Sprocket Holes

—

Feed Direction

| 1
| I
i RS I el

Q3|4 Q3|4

— =

N

Pocket Quadrants

Reel Dimensions
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~=lJnit Dimension-=

TIAT
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\

PrA A LB 235, SRBLRA dh i
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T RER R A 44

Frg
HICH iR fEIFR
5L B LT RMU
I R T CMU
SR RS 0 A B AR T RCM
B ER e T EINT
@A 10 GPIO
SH 10 AFIO
PR i 7 ) % WUPT
e 115 25 BUZZER
BSLF [ 52 I 2% IWDT
W AT E I 8 WWDT
SE N 2% TMR
CRC 21l % CRC
HL YR B BT PMU
B AR A0 BAKPR
DMA il # DMA
TR BT e 2 ADC
SRS RS DAC
SR B RTC
BN A At 7 11 5 EMMC
SDIO# H SDIO
USBD i # 12 il USBD
125 1] 25 ) o 19 2% CAN
USBD OTG OTG
DYNE ETH
12CH 12C
H AT AN B 1 SPI
I AWK B UART
8 B O A USART
DA A7 428 ) BT FMC




