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2. MIEIRER

FT32F030xx / FT32F032xx f& A=t AEAY ARM®Cortex®-MO 32 fifl RISC W%, &= LIESAZER A 72 MHz,
A E SR F 53R (54 64k FPH RN 8k FHA SRAMYFIESZHIEIRE 1/0 0. A B EINBSHE
O@ANI12C#EO, 24 SPI#EQ. 24 USART #0). 14 12 if ADC 1 7 MNMER 16 i34 1 MERiE
# PWM i+338.

FT32F030xx / FT32F032xx T{EF-40°C~105°C iR ESefEl, HHEHBE 2.0V £5.5V. —RFIHEBERRIE
RINFER FHIER.

FT32F030xx / FT32F032xx 12t MR EE %2 : M 20 BIZ 64 B,

X L4515 FT32F030xx / FT32F032xx WiTHIS &R FIr zeN A, MNAEHMAARRE,. FHEE.
ANV FEWHLFIE F B . PC SM& . 5% F GPS &, TN . AI4RmISISHIZE, 588, $TEMHL.. Y.
WERG, YSAXTHF HVAC,

F 2-1 FT32F030xx / 032xx RFlEFikBl%k

FT32 FT32 FT32 | FT32 FT32 FT32 FT32 | FT32 | FT32 FT32
EIN F030 F030 FO30 | FO030 F030 F032 FO32 | FO30 | FO030 F030
R8A C8x K8A K8B G8B K8B G8B K6x F6A F6C
Flash kbytes 64 32
SRAM kbytes 8 4
ERIEHIE 1(16bit)
ERTES BRI 5(16bit)
EARH 1(16bit)
SPI 2 2 1 1@ 1@ 1% 2 1@ 1@ 1@
B 12C 2 2 1 1@ 1@ 1@ 1@ 1@ - 1@
#0
USART 2 2 2 2 2 2 2 1@ 1@ 1@
12 {if ADC 16 ext
10 ext +3 int 9 ext +3 int
(BiE%) +3int
B AMIRIEE - 18 21 -
IEHALL iR - 2 2 -
7 bit DAC 2 2 -
B - 1 1 -
GPIOs 55 | 39 ‘ 25 ‘ 28 ‘ 23 28 26 25/26 | 15 | 16
K CPU 85 72 MHz
TiEBESERE 20-55V
TEREEE -40 — 105 °C
—_— LQFP | LQFP/ | LQFP | QFN QFN QFN SOP | LQFP | TSSOP QFN
64 QFN48 32 32 28 32 28 32 20 20
' X sPI2
2 X 12C2
¥ J USART2
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o0z PO pori D BRK ETR input as AF
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(i GPIO port F oRe J= ([ TIve_|
H CRC SYNC
< ﬁ > 1 channel as AF
AHB
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EXTI ] ﬁ 1 compl ,BRK as AF
IWDG H
55 AF <]\:i\> WKUP <1:> 1 channel
‘ @Voo <):> 1 compl ,BRK as AF
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SYSCFG <,:[> <):> 1 compl BRK as AF
IR_OUT as AF
WWDG USARTA RX,TX,CTS,RTS
OUTPUT <ﬁ> ﬁ _ (CK as AF
as AF COVMP DBGMCU <):> USART2 H RX,TX,CTS,RTS
(C))Pngl @Vooa ,CK as AF
LN OPAMP ﬁ > - MOSI/MISO
OPOORE N T V1 eV | One wire |(— (— SCKINSS as AF
DDA
Tomp Power NA::> <):|I> ’\sﬂgf Z’;MASFO
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3. @ik

3.1. ARM By Cortex-MO %>R E: A7 SRAM

ARM HJ Cortex-MO B2 2 REH— AR ARM A IESE, BASI MCU WEZEREETRARHES.
BRESIHEE . BENRSGINFE, RE®HEEATEMREMAHI P RGN .

ARM HJ Cortex-MO 72 32 iy RISC 43825, E&FLL 8 sk 16 (AL E S RIAKBHE.

FT32F030xx / FT32F032xx HBHNER ARM %, EItESHRAERN ARM TEMSKERS.

3.2. HNENEFESE

SBHEREBUTHSA:

® CPU Ff#hLl 0 FFRBI/BiRE 4k/8k FHHIERA R SRAM
o IEFZKMEiEEE:

— 64k/32k+4k FHERAR AR KRIERFHIE

— RIFT

ELIF T AT AFE SR (0.5k FHHIE) Sl M LN EDS EAN A FIRRP:

— &5 0: FiLfRIP

— K7 1: [AFIERIP, 7E debug X, HEH SRAM B35, REZERXBENMRBIIREEREEREFX
— K5 2: BRIEFEF, RENERFXED, B debug RAKER

3.3. mEFER

FEHLET, FFALSIEIFNFHECE R A FEE =AML —, %k 3.1 Fi7R:
o NEFREFXE
o NEGHEHRXEBE
® JHRAI SRAM B5f
% 3-1 Boot BB E

BootiZ R AL B
- 51 &X
nBOOT1 BOOTOZ D
X 0 FEFX
1 ARG EMHEX
0 1 BRARSRAM

34. CRCIZEHETT
CRC (BT &) BERATEFERERRA—NUHIZNE R ZIMARSEE—/ CRC K.

EEMAMEAT, CRC REKRAHMARKEHIEL XL EHETEM. £ ENIEC frfEdh, RET—IMRE
FRSRRETEMNGE. CRCEEETTUBMITE —MRANER, RARSRHEROBEMEEE.
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3.5 HFEEHE
35.1. HFEHBEFR

® V;p=2.0~5.5V: RiZSMEE VDD ERIL /O HRIRF AR E T 2R

®  Vppa=Vpp: IMNEBIRHIHE R FFE LG ADC. SRR RC #R5%85F0 PLL {5 /(2 ADC_VREF £ Vppa A,
Vooa BIREEEA 2.4 V; & ADC_VREF £ HAEBSFHIE 2.5V i, Vopa RIREEHN 2.7 V), Vopa BIE
’«l\{,‘gﬁik__'—]"::.': Voo EE.}:T:, Vopa 5 Voo [EIRT EER .

3.5.2. HFR#BENK

ZtRALBRER (POR) MiFEEL (PDR) BE. EM—ELT /RS, MBRIIEEE—EKXT 2V,

HHBEBERTRERERE Veorpor I, TH—BELTEMKT.

o IHEMRALKIE VpHE. EEBIIME, Vooa5 Voo EIRT LB, HEE—BEFT Vop BIE

o ISEENIRERTIE Vop 1 Vopa BIE, IR A AT LURIE Vooa FT Voo BIE, A vooa BELEIEINGE
ATLUBE AL B X T 788 KHAZINEE, IR LUR L BIRINFE.

A RAE— A RIERERN (PVD) BEg, ATLUEN VDD BEH B SREMNBEREELE. H VDDEE.
EAETF Vevp BIMERIESE Voo BT Vevwp BIERERT, AJLAZE—AN Tl 2P EREEFAIUFEESE
FEFE MCU HAN—DNRERTES. AIRERERN BTG

3.5.3. HBEFATHE

ZEH AR EERTEE 1.6 VEEFTEM 1.5V BEFETR.
1.6VEEFPRARMIEER, FREMZE-—BELTIERS

® Normal: ATATEEHEEATFLERX
o P ARTEIEEN, XA LIRIREIRTNE

AFIERT, 1.6 VEEFDR[LTEERS, AiZEXT, 1.6 VEEFHHROESHERT, 2OBREE
=, SRAM MIFERATHEX.

1.5V BEFTFRAT BT R ERESRELEL.

3.5.4. {RIhFEHER
TSR X EEMEDFEER, SHEDERRSIMARIGE,. BHFEEMENRE R 18R T8 TE.

o MERIERN
HEIERERT, RE CPUATFEILRE. FIBMNIMEISEEETE, Y— N hEsEEHm4%, ATLMREE
CPU.,

o (ZIHERX
FIEEK T SER R TIFEM B iR B SRAM MEERABIASEKR. fF 1.6V B &S =1E, PLL, HSI
¥R5%E2 . HSI14, HSI48 F1 HSE R HRHEZE W EH. 1.6 VEBEFATHRAULTEEERHHRINFEER.

TS A A LU EE EXTI &A= 1EER, EXTI ZMELIERT LR 16 MMNB&EE RTC,
ZIEERT, MZEI VAR LAESE T1E.
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o FHIEK

FNERE A TR RIEINFEBARER, A 1.6 VEEIETHRH KH, HLEEA 1.6 Vg FiEE KA PLL,
HSI #&3% 28 . HSI14 #R3%28 . HSI48 k3% 23 F0 HSE RIMIR G XA T . ENFNERE, BRTHESSE
7%, SRAM MMKZHEFHFENBEHELK.

LINRELL, — MBI TRENM. WKUP EB AR E RTC EHA%ER, T HIRLESNER.

AFIERT, MIER (ERER) RENMNHASEFE. EHENFIRKET, MREET RTC, HHEA
FIRNE, RTC RENHMRHASEL.

3.6. GPIO

1 GPIO SIMEMAIIBHRAEERML (EREAR). MAGEHIAH LRRTR)HERRIIMLINEERD
Z ¥ GPIO 5|IMBMEHFH RN E AN IR . [T EBRBIMAIIGENRO, FAH GPIO 5IMEEXE
MBI REST.

AFEMHEIAT, /O SIMBIIMIINEER URE — M ERRIENIE, UBRBINIBEAN 110 FiEHE.
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3.7. HHFMER

RAGRTHRNER L EEBEIMEL, BAESMRAEE HSI 8 MHz BT B 24 1E1F A CPU ZRIARTH. SMER 4~32
MHz B8 (HSE)EARGRTHERR, ARISIRIZMMHREIES, HZFMLIERN, RERET%®
BIAER HSI Bieh, EIRTIARGERE T BRI ERShlT, ZPEIR S~

— ISR E fRIFEN A A E AHB $5Z51 APB 5% . AHB 1 APB F4f& KM% AN 72 MHz,

CRS
to ADC
> h
HSI148 RC HSI48 ilsoychinr;):tous
48MHz
STRC Hs » to12C
8MHz SYSCLK
to AHB bus,
HSI14 RC HSI14 >cm&H%hDMA
14MHz to system timer
SwW > FCLK Cortex free
\ELLSRC PLLMUL running clock
193 PLL ] AHB APB c
|| /1.2,3,| | «p *3, ] prescaler |4 | prescaler [PGLK to APB
.16 || 16 | lPICIK] 12,.512] |/1,248,16 peripherals
PREDIV
HSE
if(APB1
CSS - prescaler |y 0 TIM136,
=1)*1 else *2 14,15,16,17
» to USART2
4~32MHz PCLK
HSE OSC [ |
SYS%:(— L » to USART1
RTCSEL[1:0] LSE—
/32 ]
LSE OSC » to RTC
32.768kHz
LSIRC » to IWDG
40kHz PLLNODIV
PLLCLK MCO
HS| ——— MC?PRE — » toTMI14
HSI48
HSI14 1,24, >
HSE ... 128 Main clock output
SYSCLK
LSl
LSE
3-1  EHHER]
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3.8. bR

TARIAER AT RIZSE B E R AR FA R A R IR TRV LS
SEEEAREUA TR —MFER:

® SMERIO AN
® DAC it

FANEL B R RE B MREE STOP 183K, 5 Timer A s & BRI ESH, EFFEOERERRN.

3.9. EHEFMHFJIHRNTHIZE (DMA)
5 BEREA DMA ERFEEIFME . IMRBIFMEAEERIIMZA R
DMA ZHHEMZ M EIR, BIRTHIRENAEHHRRIFNAPRBEFRLE,

FMEEPEEFHEREN DMAEK, IXFHASMRELNRMME . REHRMES, FSERZEN
fRiANE B,

DMA ATFEEIME: SPI. 12C. USART. A& TIMx EBFEE (F& T TIM14)F1 ADC.
3.10. HhEFFIE4

3.10.1. HETEEEHIZE (NVIC)

ZEHRAEREEEITSIZE, EBEE 32 MFKTENRE (FE1E Cortex-M0 89 16 ML) 14 MM
5'&2&0

ZKHBAR NVIC BBk BRI A A9 B B2 401 -
sh i E 8 N\ O i B 3N R 4%
SHBARINVIC #EDO

SRVFRETR R ERA TR

IR B R S R S R 0 B
PR SR EE IR Th AR

BaRFRIEFRES
PETREIR BRIRE, TEEFIMNESTH

ZIRR A B /R IR IE BHR (RO R T BT IR I RE

3.10.2. SMEBFRET/ERMIEHIZE (EXTI)

SMNERERHR/ R HEHIRR IR 32 MBI, AT ERE/EHERNMREERSE. S EIRIMEEER
R SEM (EFAA. TRIASEIAN), HeEB Rt FR. —MEEF EREFhEnEKIRZS. EXTI
A AR BN R ERE S A HARY Ao
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3.11. #E¥FSR (ADC)

12 (B HEE R B EIL 16 DMMNBAN 4 NAER (REERES. BEEENE. 10 REFRFHE. TAEHE
) BiE, HITEASREEER. AREERS, RPN —ERIRARIT B3R

DMA =88] Bk $5F ADC.

EREAEREREDN . SN REMEETBERREENIEEREHNKGE. £ REEBYHERETE
A= — NP

3.11.1. REERESE (Vo)
BEMRER (TS) FEANIRIERE| ADC_INLG MINEE, AFRHRERETEMRE Vis REFHE.

ATE Vis SREERFEMETN (L HEMNS—H[HEITRE), URNRFBEABE, RERETFHE
R, RiE&RKimeE.
® 32 RELRASRKEE

RAEREZR 3% gt
Lo H Fan N=N:=3 ° o -
TS CALL TS ADC [RIAEE, HFETFEE 25C(x5C), HIE OXLFEE F7B8 - OXLFEE F7B9

VDDA:3-3 V(ilO mV)

TS ADC [Eis%38, HFITERE 110C(+5C), BE
TS CAL2 RIGRIR, RATRE #5C). R Ox1FFF F7C2 - OX1IFFF F7C3
- VDDA:3-3 V(ilO mV)

3.11.2. AEPEEEEE (Vrernt)

REBEREEE (Vrernt) BHE—NMRE(ER)BERIL L ADC. Veernt FERIEREIEZ] ADC_INL7 MINBEIE.
Viernt TSR E £ 7 SR BRIt B8Ry iy, FREERGEEERXE, NRIEERIF6E].

*® 3-3 ARNEEREREE

ROEHERR A FhEHbE
ﬁy‘ﬁ%ﬂ?}g, S;H—R:F;EIIE 25C (iSGC)\ EE,E VDDA:3-3
VREFINT CAL Ox1FFF F7BA - Ox1FFF F7BB
- V(£10 mV)

3.11.3. 10 RAEFRFFEEE (Viosh)

1O RAEFERIFEBRTIEZ RN TRRYAEEZTERNEE ADC TEIZIB NS A8, §lin4 E B K5 E
REONZE. 10 FARIFHERBEER L Viosn EIES| ADC_IN18 HINBE. NS EEEREELZ FA
PURE—ERE, ERIRFITUE, UREHRNEIRE.

3.11.4. TEBKEE (Vop)

EE MK BRIR M —N i O B EEEFIRA R B E M H 44 ADC. HiHERSHEIES] ADC_IN19 iNIBE. &
WEEERERER FMD ZE7 &K MK, FRERSGEMERX (RiR), LHEEANEHIIEHIER
M NELESFFESRYT, APA#HITIESRE.
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3.12. EFEMEIA

tEREE 1 NSRITHIERE. 5 MBERAERREM 1 NEARENSE. TRIERTSRERENR. BRAER
BRFIE A ERTRRNTNEE
*® 34 ERESETIRELL

EBT2E . . DMA &K | f#FR/EE | BEAba
ERFEE | BB o YR g G E i) SR &S X -
s E S PR g EEES S EY R e "
i, B, | 15165536 2
=Y TIM1 16 i = i # <1 v 4 3

BBIBAERL HEEEY

TIM3 16 i B, B, | 17165536 Z (8] J ,
lL —
BBIENER HIEEEY

10165536 2 [d]

TIM14 16 {if i ¢ J . B
i - mOEBEEH
L‘ Ry kY
TIM15 16 i 4 170 65236 Z 8] J , .
HESEH
TIM16, 1165536 Z 8]
16 fi 1 1 : J . .
TIM17 ' = —
15165536 (8]
=N TIM6 16 fi 4 J . B
i TR

3.12.1. SEITHIERSE (TIM)

BRITFIERRE (TIM1) ATAHERESEE 6 MBER =M PWM X%, ERBHEXBANEL PWM
Wi, TR ST RERAERSE. MR REER AR T

® IR

o ML

® T4 PWM (ZASHRIFERN)
o St

BLE A 16 (LB ERMERN, BS TIMx EREEBEENINGE. BLEAN 16 i PWM R 4£ &0, ERABLIEH
B4 (0~ 100%).

FEFRRRT, HHERATBRSE.

REEMSER TIM ER 28R, FRIREEH AR, E it SRITHIE R 257 IR E R 3R HEETRES TIM
ERERNEIRIE, RMFEILH BRI

3.12.2. [BFAERE (TIM3/TIM14/TIM15/TIM16/TIM17)
W@mAET ZA 5 M ARSETHBAEREE. STEMEREESE PWM i, sSERERRRERE,

TIM3
tRHEREF-NARLH 4 BERBAERSE. TIM3 ET— 16 M BZNEHIBILIERITH|[F—1 16 £
oiRg. ERA 4MRMEE, FATMABERMELEE. PWM, BB RNML .

TIM3 &8 BB 28 AR E B SRR TIRE 5 TIML S RITHIERSRINE TIE, RUFEPEHEEINGE.
TIM14
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ZEMBET— 16 (L BEhEFIRETHHEFN—1 16 (5508
TIM14 BEE—1Ri#E, ATEANBRAEL RS PWM.
ERAERXT, E SRR,

TIM15/TIM16/TIM17

TIM15, TIM16 #0 TIM17 gERATT{E; TIM15 EIRNTEERIT IR R SR EHEIEINGES TIM1 S&ITHIERT
EEITIIE.

TIM15 7] LAIBid E BT 28 $E4E ThAE S TIM16 1 TIM17 [E£ T1k.
TIM15, TIM16 1 TIM17 ERFEEET— 16 AL B EEBIEITEEEMN—1 16 IFi 5025 .

TIM15 5 2 MasiBEE, AFEAERMEBILE, PWM st iodiEing; B8 1 BE4MaL, BiE 258
BEMEH, BWATIEXERFIRL DMA IBKEKINEE .

TIM16 #1 17 #iE— 1N EIBiE, ATFHAERmMmEELE, PWM i BEorERiaE ; BE4MAL, TRXER
Fayhsz DMA &R E B INRE .

EFHRRRT, e BREATHRURLS .
3.12.3. EXEREE (TIM6)
XANERS R AT LARME 16 fIRTE.

3.12.4. WA FIIA

MIIEHIVRAZRET— 12 (LARETEEEF1— 8 SIAITAS 5728, ERH—NAERIIIA 40kHz BIHRSH 25421t
Bt EAXMREEMI T ERM, FRAEREITTENMENER. B USEREIRATELEE—E
FIEMENRS, SEN—NEREMNEANAREFRGBER, Bt E S R E 2R SEER
HER. FERREBERT, RSB FRLE.

3.12.5. BAFEI 1A

BOEITRRNE— 7 IRGEEITHE, HAULUEERBRIET. EAELXE BB EMNENRYS. ©H
FEH4hIRE), BAREMERRINGE. ARERT, T8RS,

3.12.6. RGATEERTES

XNERBRREE A TERERS, HUAYHBR—MRERIERITEHEE. EREE T RFYE:

24 LHYIER T B RS

EFENIERYES

LT HEE A 0 BFRE =4 — N AT Rk R G e

BEE: s RE b

3.13. fliEfE RRITHIZE

RRIEAE AT HIZR R M T i A AIRE R INRE B R AR T R o IREHF 3 MEML /O O, HZE 24 1R
VSRAEIER

AN MIRER T R LU SRR T8, Nmigs 7Rzt P B E S EEEMIIR . Bl
WNBFE REMSE) ASIANEZIETUNGERFIREFAEMR. HONSREET —MRE B
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BHRRE; COSRBRNERRE, RAREBEEIRFBEATEIRFETPHREBIHENHEXR
Mg, ATHR CPUMWERERM, XMEERMREEBEHMREERESSIEFNFERFESHNINE
EHHENIEIT. ATIEREIT, SEREHE - IREEREE, ZBEFEEZ—MIIMNIES.

* 35 MRERESIKHOXMNER (VerA~C)

22351 BARNIES AN i O & R
TSC_G1_CAP PA4
TSC_G1_l01 PAO
TSC_G1_102 PA1
TSC_G1_103 PA2
1 TSC_G1_l04 PA3
TSC_G1_105 PA5S
TSC_G1_106 PAG
TSC_G1_107 PA7
TSC_G1_108 PB1
TSC_G2_CAP PB12
TSC_G2_l01 PBO
TSC_G2_102 PB2
TSC_G2_103 PB10
2 TSC_G2_104 PB11
TSC_G2_105 PB13
TSC_G2_106 PB14
TSC_G2_107 PB15
TSC_G2_108 PA8
TSC_G3_CAP PA13
TSC_G3_l01 PA9
TSC_G3_102 PA10
TSC_G3_103 PA11
3 TSC_G3_104 PA12
TSC_G3_105 PA14
TSC_G3_106 PA15
TSC_G3_107 PB3
TSC_G3_108 PB4

* 3.6 MBRERESIHONER (2VerD)

a3 BAKNIES AR i & FR
TSC_G1_CAP PB12
TSC_lO1 PAO
1 TSC_102 PA1
TSC_I03 PA2
TSC_104 PA3

rev1.09 -14 - 2022-07-11




Fremont Micro Devices FT32F030xx / FT32F032xx
A3l HARKNMIES AR i 0 B R
TSC_lO5 PA5
TSC_lO6 PA6
TSC_lO7 PA7
TSC_lO8 PB1
TSC_l09 PBO
TSC_lO10 PB2
TSC_lO11 PB10
TSC_lO12 PB11
TSC_lO13 PB13
TSC 1014 PB14
TSC_lO15 PB15
TSC_lO16 PA8
TSC_lO17 PA9
TSC_lO18 PA10
TSC_lO19 PAl11
TSC_l020 PA12
TSC_l021 PA14
TSC_l022 PA15
TSC_1023 PB3
TSC 1024 PB4

3.14. SCRfBEIHh (RTC)
RTC @—/Mi. BCD ERTREAT#EE. TENREWT:

BAtheE, BETH. #. o B (125 24 pE4&X). A. BH. B. %, XA BCD &G
BzhEE B MR, 615 28, 29 (H4). 30 M 31X

AIRAZm, BMEERE L AR AR

M 1 8 32767 4~ RTC B $hBK ARSI EEE .. XA AT EAER#EE RTC

1 ppm DR FROERE, WARBIRIREHFITIME

AN A RIS SS AU AN RSN ER . MCU BEEENREHARNZI BT M Z 1 FN SR T AR
RIEEEATREARAS. ZINEERTHMNEHRERN ENEHRENREGHMELZ. MCU BEEMBEESE
M B BT NS LEFD 154148 X R

o SEMKEN: FESEENMRIER (505K 60 Hz) st ATFIRESBABEE

RTC B $hRANT

® 32.768 kHz M ER @R

® NEMEINFE RC #5HaS (40 kHz BLBUSHZR)

® SRIMNEIRATERAY 32 4350

3.15. 12C ¥0O

BHEEHEA 12C O (12C1 #12C2), AT TEE S EHRRFMMNAER O FFREER (100 kbit/s)
FRIEET (400 kbit/s). 12C1 ZHEIFRIE+R (IMbit/s), HHHH 20 mA HERIRENEES .
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FEOH S HF 10 b4t Fn 7 et R, % 7 EEEit RN (M, —NATAECE it HERD). &
(BEISEERE SO E OVEV L e

%= 3-7 12C IhREsEIREE xt

12C M4 12C1 12C2
7 B 4E b AR \ \
10 Lb4F bR
FrERRR
PRIRIER
ZETEpiE
SMBus &=,
IRIR+ER, 20mA IREIEE
M STOP =3\ IkEE — —

<[22 | <

< || |||

3.16. USART RS RISEFHED
B4R TRNRESEEEEED (USARTL #1 USART2), HEAKEE R 9 Mbit/s.

FEORLURHE CTS. RTS #1 RS485 DE 5 SHIEHEIR, ZAERER, TV ESBEMBELENTEEE
. USART1 BB CPU BH4hy TiERT4h.

% 3-8 USART Ihfescintb

USART IfhgE USART1 USART2
MODEM Fi BRI RE it v
i DMA SSINELEBE T
S HUES
GEZEES
AT
TR
EERtEES
RS485 FRIIRENEREIE S

< |2 <2<

< |2 ||| =<

3.17. B|ITIMEIEO (SP))

ZiE 24 SPI O, ANHERAT, EXNTMFNTAREERFANL 18 JRAL/F. 3 fIRTaS A =4 8 #
FRAER, AJEERSM 4 (I~16 i,

Er B #) SPI & O &R AT LAER DMA #21E.
TRIFMIZAAT SPI1 1 SPI2 Fr LI THAE .

% 3-9 SPISIMAIThEES

SPI IhgE SPI1/SPI2
4 CRCitE \
YU &£ FIFO \
NSS kAR \
TIER \
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3.18. EiBhiRE RS

BRI T —MAKBENFEAE 48 MHz BHHRRIIRIR, iZIRRAKIRIE 48 MHz BT ERE TIERHT
HEE. BaIRSHIGIZRET/INBNELSES, RPLESHXRIES LSE @AIR%SRMIMNIAF CRS_SYNC
SIBEERARHES~E. ATRENEBR, FIMERATUEESBIERN—EZH#HIT.

3.19. BITEZ SWDFKXO (SW-DP)

Ak ARM B B 1TEKEHO (SW-DP)
ARM i) SW-DP O a1 8 RITHRBR TRERER 2R,
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\)
4. SIMENX
=
D W0 O~ oo o =293
OO 0O 00 O« <
> I a W o W o'a o W o W o W a WY a WA a WY o WY a TR WY a R n Y
/. 64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49
VDD T 1 48 T IPF7
PC13[1 | 2 47 [ 1 1PF6
PC14_0SC32_IN[T | 3 46 T IPA13
PC15_0SC32_OUT[ T 4 45 T JPA12
PFO_OSC_IN [T 5 44 T 1PATT
PF1_OSC_OUT[ ] 6 43 [T IPA10
NRST T 7 42 T 1PA9
PCO T8 41 [T IPA8
PC1 T 9 FT32F030R8AT7 40 T1PCY
PC2 11 10 39 [T JPC8
PC3 1] 11 38 T 1PC7
VSSA[ T 1 12 37 1T 1PC6
VDDA T ] 13 36 CT1PB15
PAO T ] 14 35 1 JPB14
PA1 T 15 34 T 1PB13
PA2[T ] 16 33 T JPB12
\_ 171819 2021222324 2526272829303132 /
IR IIILILIIJSBas=-908
[ T o T WY Y o T o MY WY« WY o WY a WY A WY a T E E (g g
4-1 LQFP64 3|BIHEE
o
= o <
DONoowO~NO0WL St O — =
OV OO MmMm< <
> n W a W a'a J'n TR a WY a WY o WY WY o MY o
/. 484746454443424140393837
VDD 1 36 T JPF7
PC13[ 12 35 [T ]PF6
PC14 OSC32 IN[CT 13 34 [T JPAI13
PC15_0SC32 OUT[ T 4 33 [T JPA12
PFO_OSC_INT 5 32 T JPAT1
PF1_OSC_OUT[ 1 6 31 [T JPA10
NRST [T 17 FT32F030C8ATY 30 [T JPA9
VSSA T |8 29 [T I1PA8
VDDA [T 9 28 [T ]1PB15
PAO [T 10 27 [T 1PB14
PA1 [T ] 11 26 T 1PB13
PA2 |12 25 [T 1PB12
\_131415161718192021222324 /
X §E I3
°er-gQ
(A N o M o M R I o E E >SS
%] 4-2 LQFP48 5|4 Ee
revl1.09 -18 -

2022-07-11



Fremont Micro Devices

FT32F030xx / FT32F032xx

2 0
N O~ 0w~
O Ommmomm <
> oo oo oo o
3231302928272625
vDD[ T ] 1@ 24 T 1PA14
PFO_OSC_IN[T 2 23 T 1PA13
PF1_0SC_OUT [T 3 22 T IPA12
NRST T |4 FT32F030K8AT7 21T PA11
VDDA[ T |5 FT32F030K6AT7 20 T 1PA10
PAOC T 6 19 T IPA9
PAICT 7 18 T IPA8
PA2 18 17 [_T1VDD
\_ 9101112131415 1

PA3[ [ | ©
PACL | ©
PA5 T

PA6C T |
PA7TC T | »
PBOC L | &
PB1 [ o
vss[[ | o

& 4-3 LQFP32 5|B4ED
o
Te)
B3E8BDE8 X
> oo oo o
3231302028272625
vDD[ T J1® 24 T 1PA14
PC14_OSC32 IN[T 2 23T IPA13
PC15_0SC32_OUT T 3 22 [T IPA12
NRSTL |4 FT39F030KEBT7 2! L PA11
VDDA[ T |5 20 [T 1PA10
PAOL T |6 19 T JPA9
PATCT 7 18 [T 1 PA8(PB12)
PA2 18 17 CT1VDD
\_ 91011121314 151

PA3[T J©
PAALCT | o
PAS[ T |

PA6C T |0
PA7C [ | w
PBOLC | &
PB1C L |w»
VSS[C [ |o

4-4 LQFP32 (A) 3IRISER *

* PA8 5 PB12 —#2#T4:3| Pin18. MNREZEIS PAS #1 PB12 ERHE B K, ME#HE PORTAS = PORTB12, B4kt

R/THAREBTESHHERER.
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PB3 T _[1@ 28] T IPA15
PB4 T |2 27| T IPAl4
PB8LC T3 26| T 1PA13
PBOL T |4 25| T 1PA12
PAOC T 5 24| TIPA11
PALL T |6 23| T IPAL0
PA2LL 17 Fr32F032G8BS722 | PA9
PA3C T |8 21| T 1PAS
PA4CT |9 20| PB15
PAS[ T 10 19|F T 1PB14
PAG T 11 18| T 1PB13
PA7 T 12 17| T1PB12
PBOC T 13 16| T7VSS/BOOTO
PBl T 14 15| VDD/VDDP/VDDA

4-5 SOP28 5|BISEE

BOOTO[ 11| @ PA14
PFO_OSC_IN[_12] PA13
PF1_OSC_OUT [ 13} 18 1PA10

NRST [ 4] 17 1PA9
VDDA FT32F030F6AP7 |16 1VDPD

PAO (16 M5 JVSS

PA1 7] 14 1PB1

PA2 [ 18| 13 1PA7

PA3 [ 19 ] 12 1PA6

PA4 [T0] M1 PA5

& 4-6 TSSOP20 5|BI4ED

o) 5 o0 g
R TR EEE R,
>S>0oa0daoaaoaoaiga
HELIYNERBBR
VDD [1\ 36 PF7
PC13[2) | @5PRe
PC14_0OSC32_IN[3) | 34 PA13
PC15_0SC32_OUT[4) | | (33]PA12
PFO_OSCIN[8) | FT32F030C8BU7 | S2|PAL
PF1_OSC_OUT [6) | | (3L]PA1L0
NRST[7D | | (307 PA9
VSSA 8D | | (297 PA8
VDDA [9)) | VSS,VSSA - @81PB15
PAO [10) | | @7 PB14
PAL (1D | | (@6]PB13
PA2 [17 ' 25| PBI2
EEEEERIERINN

4-7 QFN48 5|
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2 0

B S DA @DD B

O @ oo Qoo a

FEBRERENR
vDD [1) (24 PA14
PFO [2) 7 (23| PA13
PF1 [ FT32F032K8BU7 (22| PA12
NRST[@) | FT32F030K8BU7 21 PA11
VDDA [5) (20| PA10
PAO [6) VSS VSSA 9] PA9

PA1 [ D (18| PAS(PB12)

PA2 [8) (17| vbD

AEANPMEEM

0 < n © ~ O — o

< < < < <0

A adaaanaan

BOOTO
PB9
PB8

NRST
VDDA
PAO
PA1

PA13
PA10
PA9
PA8
VDD
VS8S
PB1

FT32F030G8BU7
QFN28

VSS,VSSA

SEEEELEE

NN
| o N [0 O O

=~ ] |

PA2 [8)
PA3 [9)
PA4 [10)
PA5 [TD
PA6 [12)
PA7 [13)
PBO [14)

=

QFN28 3| i Bic

(PB9)

@7 ] PFO_OSC_IN

16 pPB8

g

@8] PF1_OSC_OUT

20| VDDA
@9 | NRST

)
[2) FT32F030F6CU7 4 |
D QFN20 a3
4 az]
5 ]

PAl4
PA13
PA10
PA9
VDD

PAO
PAL
PA2
PA3
PA4

VSS,VSSA

H

©
<
[a )

PA5 [6)
PA7 [8)
PB1 [9D
VSS [[10

4-10 QFN20 3|4 e ©

° PA8 5 PB12 —#2#T4% Pin18. WMREZEIE PAS 1 PB12 FEATZE KiGit, NE#HE PORTAS = PORTB12, B4t
R/ TR E LR SMEERR .

® PFO 5 PB9 —#2#T4%| Pin17. tNEREZEIE PFO 1 PBI FIFHZE Aiiit, ME#HE PORTFO = PORTBY, Hoh_LHi/
THMEEDAEESHMEERER. toh, % PFO (OSC_INYEASTRMAME, PB A% ERARIMER, BEIEZ5IH
FHEXMFRBRRINEE.
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% 4-1 FT32F030xx / FT32F032xx 5|BIE X
|l o |l < I o
2|8 |yla|s|gls|g|s | & 3
L ||| a % ol z|Z|&|E& Pin name = 5 AF Add. Func
Slo|lc|ly|a|B|c|o|lo|o 5| =
- - - 9 e n
1 1 1 1 15 | — 1 1 — | — VDD S Complementary power supply
RTC_TAMP1
RTC_TS
2 2 — | -] — | — 2 — | — PC13 110 FT —
RTC_OUT
WKUP2
PC14-0OSC32_IN OSC32_IN
3 3 — | 2 — | — 3| —|—|— 110 FT —
(PC14) RTC_OUT
PC15-0SC32_0OuUT 0SC32_0uT
4 (4| —=13|—=|—=—]2a|—=-]|—-1- o | FT —
(PC15) RTC_OUT
PFO-OSC_IN
5 5 2 — | — 2 5 2 — | 17 1/10 FT — OSC_IN
(PF0)
PF1-OSC_OuUT
6 6 3 | —|—13 6 3 — | 18 110 FT — OSC_OouT
(PF1)
Device reset input / internal reset
7 7 4 4 — 4 7 4 4 19 NRST /0 | RST
output(active low)
8 el el e B el el B et PCO 110 FT EVENTOUT ADC_IN10
9 el el e B el el B et PC1 110 FT EVENTOUT ADC_IN11
0o0(—|-—--—-|-—-—-1—=—]1—1|—1— PC2 1/10 FT EVENTOUT ADC_IN12
nf{f—|-1-\-\\-1-=—-1—-—1—-—1— PC3 1/10 FT EVENTOUT ADC_IN13
12 | 8 - - — | — 8 — | — | — VSSA S Analog ground
13| 9 5 5 15 5 9 5 5 20 VDDA S Analog power supply
USART2_CTS ADC_INO
COMP1_OUT | RTC_TAMP2
14 | 10 6 6 5 6 10 6 6 1 PAO 110 FT
TSC_G1_l01 WKUP1
— COMP1_VIN
EVENTOUT ADC_IN1
15 | 11 7 7 6 7 11 7 7 2 PAl 1/10 FT USART2_RTS COMP1_VIP
TSC_G1_102 —
USART2_TX ADC_IN2
TIM15_CH1 COMP2_VIN
16 | 12 8 8 7 8 12 8 8 3 PA2 110 FT
COMP2_OUT —
TSC_G1_103 —
USART2_RX ADC_IN3
17 | 13 9 9 8 9 13 9 9 4 PA3 1/10 FT TIM15_CH2 COMP2_VIP
TSC_G1_104 —
8| —| -] —|—1— PF4 1/10 FT EVENTOUT —
e I B B B e B e e et R PF5 1/10 FT EVENTOUT —
20 | 14 | 10 | 10 9 10 ( 14 | 10 | 10 5 PA4 110 FT SPI1_NSS ADC_IN4
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|l ool < I o
SlIFlolg|®|a[28(8|8]8 , 8| 5
L |lo| x| a % ol z || &|E& Pin name = 5 AF Add. Func
o|lo| ol . 0 £ 2
g9 s|2|e|o|o|o|©° z | &
USART2_CK | TSC_G1_CAP
TIM14_CH1 | [COMP1_VIP]
20 | 14 10 10 9 10 14 10 10 5 PA4 1/0 FT — [COMP1_VIN]
— [COMP2_VIP]
— [COMP2_VIN]
SPI1_SCK [COMP1_VIN]
2111511 (111011 |15 | 11| 11 6 PA5 1/10 FT TSC_G1_I05 [COMP2_VIN]
MCO ADC_IN5
SPI1_MISO
TIM3_CH1
TIM1_BKIN
22 | 16 12 12 11 12 16 12 12 7 PAG6 1/10 FT TIM16_CH1 ADC_IN6
EVENTOUT
COMP1_OUT
TSC_G1_106
SPI1_MOSI
TIM3_CH2
TIM14_CH1
TIM1_CHI1N
23 | 17 13 13 12 13 17 13 13 8 PA7 1/10 FT ADC_IN7
TIM17_CH1
EVENTOUT
COMP2_OUT
TSC_G1_107
24 | — — — — — — — — — PC4 110 FT EVENTOUT ADC_IN14
25 | — — — — — — — — — PC5 110 FT — ADC_IN15
TIM3_CH3 ADC_IN8
TIM1_CH2N
26 | 18 14 14 13 — 18 14 14 | — PBO 1/10 FT
EVENTOUT LEDDRV
TSC_G2_101
TIM3_CH4
ADC_IN9(S/H)
TIM14_CH1
27 | 19 15 15 14 14 19 15 15 9 PB1 1/0 FT
TIM1_CH3N
LEDDRV
TSC_G1_108
28 [ 20 — — — — 20 16 — — PB2 1/10 FT TSC_G2_102 —
[2C2_SCL
29 | 21 — — — — 21 — — — PB10 1/10 FT —
TSC G2 103
12C2_SDA
30 | 22 — — — — 22 — — — PB11 1/0 FT EVENTOUT —
TSC_G2_104
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e |5|el8 glelels | 3| g
Lisles|a|s 8 Z|1&| | & Pin name = S AF Add. Func
3 | 2 9 n & o|lo|Co|C o &
31| 23|16 |16 |16 | 15|23 | — | 16 | 10 VSS S Ground
32 |24 |17 |17 [ 15| 16 | 24 | 17 | 17 | 11 VDD Digital power supply
SPI2_NSS [COMP1_VIP]
33|25 — | 18| 17| — | 25|18 | — | — PB12 110 FT TIM1_BKIN [COMP2_VIP]
EVENTOUT TSC_G2_CAP
SPI2_SCK
34126 | —|— |18 —|26|— | — | — PB13 110 FT TIM1_CHIN —
TSC_G2_105
SPI2_MISO
TIM1_CH2N
Bl|27| —|— 19| — 27| — | — | — PB14 110 FT —
TIM15_CH1
TSC_G2_106
TSC_G2_107 | RTC_REFIN
SPI2_MOSI
6| 28| —|—|20] — |28 — ]| — | — PB15 110 FT TIM1_CH3N —
TIM15_CHIN —
TIM15_CH2 —
A B B e e B I e B PC6 110 FT TIM3_CH1 —
|- - -] —|—|—]—1— PC7 110 FT TIM3_CH2 —
I I e i B e el R B PC8 110 FT TIM3_CH3 —
W|l—|=|=|=|=]=1=|=1]= PC9 | FT TIM3_CH4 —
USART1_CK
TIM1_CH1
EVENTOUT
4112918 |18 (21| — |29 (18| 18 | — PA8 o | FT LEDDRV
MCO
CRS_SYNC
TSC_G2_108
USART1_TX
TIM1_CH2
42 1 30 | 19 ( 19 | 22 | 17 [ 30 | 19 | 19 | 12 PA9 110 FT TIM15_BKIN LEDDRV
MCO
TSC_G3_l01
USART1_RX
TIM1_CH3
43 131 | 20 { 20 | 23 | 18 | 31 | 20 | 20 | 13 PA10 110 FT LEDDRV
TIM17_BKIN
TSC_G3_102
USART1_CTS
44 1 32 |21 (21| 24| — (32|21 | — | — PAl1l 110 FT TIM1_CH4 —
EVENTOUT
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|l ool < I o
SlIFlolg|®|a[28(8|8]8 , 8| 5
L |lo| x| a % ol z || &|E& Pin name = 5 AF Add. Func
olo|lo| « 2] £ =
g9 s|2|e|o|o|o|©° z | &
COMP1_OUT
44 | 32 21 |21 24 | — 32 21 | — — PA11 110 | FT —
TSC_G3_103
USART1_RTS
TIM1_ETR
45 | 33 22 | 22 25 — 33 22 — — PA12 1/0 FT EVENTOUT —
COMP2_OUT
TSC_G3_104
IR_OUT LEDDRV
PA13 SWDIO [COMP1_VIP]
46 | 34 | 23 | 23 26 19 [ 34 | 23 | 21 14 1/10 FT
(SWDIO) — [COMP2_VIP]
— TSC_G3_CAP
47 | 35 — — — — 35 — — — PF6 1/10 FT 12C2SCL —
48 | 36 — — — — 36 — — — PF7 1/10 FT 12C2SDA —
USART2_TX
PA14
49 | 37 24 | 24 | 27 20 | 37 24 | 22 15 110 FT SWCLK LEDDRV
(SWCLK)
TSC_G3_105
SPI1_NSS
USART2_RX
50 |1 38 |25 | 25| 28| — [38 | 25|23 | — PA15 1/10 FT LEDDRV
EVENTOUT
TSC_G3_106
51 [ — — — — — — — — — PC10 1/10 FT — —
52 | — — — — — — — — — PC11 110 FT — —
53 | — — — — — — — — — PC12 110 FT — —
54 [ — — — — — — — — — PD2 110 FT TIM3_ETR —
SPI1_SCK
55 | 39 26 | 26 1 — 39 26 | 24 | — PB3 1/0 FT EVENTOUT LEDDRV
TSC_G3_107
SPI1_MISO
TIM3_CH1
56 | 40 27 | 27 2 — | 40 | 27 | 25 — PB4 110 FT LEDDRV
EVENTOUT
TSC_G3_108
SPI1_MOSI
12C1_SMBA
57 | 41 28 | 28 — — | 41 28 | 26 — PB5 1/10 FT LEDDRV
TIM16_BKIN
TIM3_CH2
[2C1_SCL
USART1_TX
58 | 42 29 | 29 — — | 42 29 | 27 — PB6 1/10 FTf LEDDRV
TIM16_CHIN
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e |5|el8 glelels | 2| g
L |lw| x| a oz |z 2|2 Pin name = o AF Add. Func
o o o o (@) %) L L L L c >
e e 2 o 2] & o0 o o a 3
-
12C1_SDA
59 1433 | 30| — | — |43 ]| 30| 28 | — PB7 110 FTf USART1_RX LEDDRV
TIM17_CHI1N
60 | 44 | 31 | 31 | 16 1 44 | 31 1 — BOOTO | B Boot memory selection
12C1_SCL
61|45 | — | — 3 — | 45 | 32 3 16 PB8 110 | FTf —
TIM16_CH1
12C1_SDA
IR_OUT
62 | 46 | — | — 4 [ — | 46 | — 2 — PB9 110 | FTf —
TIM17_CH1
EVENTOUT
63 |47 |32 |32 (16| — |47 | — ]| — | — VSS S Ground
64148 | — | — 15| — |48 | — | — | — VDD S Digital power supply
* 4-2 SIMEXRDHEERR
&R RS EX
ERAR BRIEAEMBIRTHESHRENE, EMNEMZ EHNEMINGES SPRERZFRMER
S Fa R A
ERIAR I RN
110 580\ /50 L BED
FT it 5V 1/0
FTf it 5V /0, 12C FM+{&=R,
110 #5443 =
B % BOOTO Hif
RST A& 55 LR AW = S A B
ARE RAESHIRAE, TUFRERN /0 ZAEMBENEMNZ FHIEE HMABETER
P—— SRk B3 GPIOXx_AFR Zf7a KiXFHENAITNEE
& AE N 4| A=A og v hY &) hxv2 i oo g/
A INIIRE BFINEFFeREREERPHENIIGE, % GPIO WiTHFFaEs
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% 4-3 PAIROERINAEE

FT32F030xx / FT32F032xx

Pin name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAO USART2_CTS TSC_G1_IO1 COMP1_OUT
PA1 EVENTOUT USART2_RTS TSC_G1_102
PA2 TIM15_CH1 USART2_TX TSC_G1_103 COMP2_0OUT
PA3 TIM15_CH2 USART2_RX TSC_G1_104
PA4 SPI1_NSS USART2_CK TIM14_CH1
PA5 SPI1_SCK MCO TSC_G1_I05
PA6 SPI1_MISO TIM3_CH1 TIM1_BKIN TSC_G1_l06 TIM16_CH1 EVENTOUT COMP1_OUT
PA7 SPI1_MOSI TIM3_CH2 TIM1_CH1N TSC_G1_I07 |TIM14_CH1 TIM17_CH1 EVENTOUT COMP2_0OUT
PAS8 MCO USART1_CK |TIM1_CH1 EVENTOUT CRS_SYNC TSC_G2_108
PA9 TIM15_BKIN [USART1_TX |TIM1_CH2 TSC_G3_I01 MCO
PA10 TIM17_BKIN [USART1_RX |TIM1_CH3 TSC_G3_102
PA11 EVENTOUT USART1_CTS |TIM1_CH4 TSC_G3_I03 COMP1_OUT
PA12 EVENTOUT USART1_RTS |TIM1_ETR TSC_G3_l04 COMP2_OUT
PA13 SWDIO IR_OUT
PA14 SWCLK USART2_TX TSC_G3_I05
PA15 SPI1_NSS USART2_RX EVENTOUT TSC_G3_105

= 4-4 PBimOERINEE
Pin name AFO AF1 AF2 AF3 AF4
PBO EVENTOUT TIM3_CH3 TIM1_CH2N TSC _G2_I01
PB1 TIM14_CH1 TIM3_CH4 TIM1_CH3N TSC_G1_l08
PB2 TSC G2_I02
PB3 SPI1_SCK EVENTOUT TSC_G3_lo7
PB4 SPI1_MISO TIM3_CH1 EVENTOUT TSC_G3_I08
PB5 SPI1_MOSI TIM3_CH2 TIM16_BKIN 12C1_SMBA
PB6 USART1_TX 2C1_SCL TIM16_CHIN
PB7 USART1_RX [2C1_SDA TIM17_CHIN
PB8 2C1_SCL TIM16_CH1
PB9 IR_OUT 2C1_SDA TIM17_CH1 EVENTOUT
PB10 [2C2_SCL TSC_G2_103
PB11 EVENTOUT [2C2_SDA TSC_G2_lo4
PB12 SPI2_NSS EVENTOUT TIM1_BKIN
PB13 SPI2_SCK TIM1_CHIN TSC_G2_I05
PB14 SPI2_MISO TIM15_CH1 TIM1_CH2N TSC_G2_l06
PB15 SPI2_MOSI TIM15_CH2 TIM1_CH3N TIM15_CHIN TSC_G2_l07

# 4-5 PC/PD isOERANEE

Pin name AFO
PCO EVENTOUT
PC1 EVENTOUT
PC2 EVENTOUT
PC3 EVENTOUT
PC4 EVENTOUT
PC6 TIM3_CH1
PC7 TIM3_CH2
PC8 TIM3_CH3
PC9 TIM3_CH4
PD2 TIM3_ETR

% 4-6 PFixOEHAINEE
Pin name AFO
PF4 EVENTOUT
PF5 EVENTOUT
PF6 12C2_SCL
PF7 12C2_SDA
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5. KMt

RFEiESR, BURFEMESR, FEHRM 10 SEER—1 4GB MLttt =8, 4GB gMtiit=E# 1951577 8

5y, BERD KNS 512MB.

BR/FHLUNRBRERAEFRES T, - FHREAENFHERESRF T, KSENFHERE

[S1caued: bl

OXFFFF FFFF

7
0xE010 0000
0xE000 0000

6
0xC000 0000

5
0xA000 0000
4

0x8000 0000
3
0x6000 0000

2
0x4000 0000
1

0x2000 0000
0

0x0000 0000

MO peripherals

Reserved

Reserved

Reserved

Reserved

Reserved

Peripherals

Reserved

SRAM

CODE

Ox1FFF FFFF

0x1FFF FA00
Ox1FFF F800

Ox1FFF E800

0x0801 0000

0x0800 0000

0x0001 0000

0x0000 0000

1 Row = 2048 bits = 256 Bytes = 64 Words

1 Page = 2 Row = 128 Words
1Sector = 4 Pages = 8Rows = 2 kBytes

rev1.09

Reserved

Option Bytes

System memory

Reserved

Flash main
memory

Reserved

main mem.,
system mem. or
SRAM
depending on
boot
configuration

5-1 TFiifssma ~EE

-28-

0x4800 17FF

0x4800 0000

0x4002 4400

0x4002 0000

0x4001 8000

0x4001 0000

0x4000 8000
0x4000 6000
0x4000 5C00
0x4000 0000

paill

AHB

Reserved

AHB

Reserved

APB

Reserved

APB

AHB

APB
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* 51 SMgFERRiaFibit

rev1.09

5853 ik SE E A Mg
0x4800 1800 - OX5FFF FFFF | ~384 MB | Reserved
0x4800 1400 - 0x4800 17FF 1kB GPIOF
0x4800 1000 - 0x4800 13FF 1 kB Reserved
0x4800 0COO0 - 0x4800 OFFF [ 1 kB GPIOD
0x4800 0800 - 0x4800 OBFF 1kB GPIOC
0x4800 0400 - 0x4800 O7FF 1kB GPIOB
0x4800 0000 - 0x4800 O3FF 1kB GPIOA
0x4002 4400 - 0x47FF FFFF | ~128 MB | Reserved

AHB 0x4002 4000 - 0x4002 43FF 1 kB TSC
0x4002 3400 - 0x4002 3FFF | 3 kB Reserved
0x4002 3000 - 0x4002 33FF | 1 kB CRC
0x4002 2400 - 0x4002 2FFF 3 kB Reserved
0x4002 2000 - 0x4002 23FF 1kB FLASH Interface
0x4002 1400 - 0x4002 1FFF 3 kB Reserved
0x4002 1000 - 0x4002 13FF 1kB RCC
0x4002 0400 - 0x4002 OFFF 3 kB Reserved
0x4002 0000 - 0x4002 O3FF 1 kB DMA
0x4001 8000 - 0x4001 FFFF 32 kB Reserved
0x4001 5C00 - 0x4001 7FFF | 9 kB Reserved
0x4001 5800 - 0x4001 5BFF 1 kB DBGMCU
0x4001 4C00 - 0x4001 57FF | 3 kB Reserved
0x4001 4800 - 0x4001 4BFF 1 kB TIM17
0x4001 4400 - 0x4001 47FF 1 kB TIM16
0x4001 4000 - 0x4001 43FF 1 kB TIM15
0x4001 3C00 - 0x4001 3FFF [ 1 kB Reserved
0x4001 3800 - 0x4001 3BFF 1kB USART1
0x4001 3400 - 0x4001 37FF 1 kB Reserved

APB 0x4001 3000 - 0x4001 33FF 1 kB SPI1
0x4001 2C00 - 0x4001 2FFF | 1 kB TIM1
0x4001 2800 - 0x4001 2BFF 1 kB Reserved
0x4001 2400 - 0x4001 27FF 1kB ADC
0x4001 0800 - 0x4001 23FF 7 kB Reserved
0x4001 0400 - 0x4001 O7FF 1 kB EXTI
0x4001 0000 - 0x4001 O3FF 1 kB SYSCFG+COMP+OP
0x4000 7400 - 0x4000 FFFF | 35 kB Reserved
0x4000 7000 - 0x4000 73FF | 1kB PWR
0x4000 6000 - 0x4000 6FFF | 4 kB Reserved

-29._
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rev1.09

5853 ik SE A Mg

AHB | 0x4000 5C00 - 0x4000 5FFF | 1 kB Reserved

APB 0x4000 5800 - 0x4000 5BFF 1kB 12C2
0x4000 5400 - 0x4000 57FF 1kB 12C1
0x4000 4800 - 0x4000 53FF 3 kB Reserved
0x4000 4400 - 0x4000 47FF 1kB USART?2
0x4000 3C00 - 0x4000 43FF | 2 kB Reserved
0x4000 3800 - 0x4000 3BFF | 1 kB SPI2
0x4000 3400 - 0x4000 37FF | 1 kB Reserved
0x4000 3000 - 0x4000 33FF | 1 kB IWDG

APB 0x4000 2C00 - 0x4000 2FFF | 1 kB WWDG
0x4000 2800 - 0x4000 2BFF 1kB RTC
0x4000 2400 - 0x4000 27FF 1 kB Reserved
0x4000 2000 - 0x4000 23FF 1 kB TIM14
0x4000 1400 - 0x4000 1FFF 3 kB Reserved
0x4000 1000 - 0x4000 13FF 1 kB TIM6
0x4000 0800 - 0x4000 OFFF 2 kB Reserved
0x4000 0400 - 0x4000 07FF | 1 kB TIM3
0x4000 0000 - 0x4000 03FF | 1 kB Reserved

-30 -
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6. HESHMH
6.1. MiRFH

PRIEFFIRULER, FTARIEBRERIL Ves AEE,

6.1.1. =/MEMRXE

BRIEFRIAAR, RAOVMRABERENMEEE TA=25 C, Vpp =3.3V FTHITHIMR . EEIRETHRE
RPIRAAARITHEM S T 24 SRR, FTaEE & E# T,

6.1.2. BaBU(E
FeAE4ERIEE, BARIMIEEETF TA=25 CHl Vpp=3.3 V. XLHIENBTFEIHESTmALZMK .

6.1.3. HAIERL
FRAE4SRIIRER, BAZNATIRITHESMAZNIK .

6.1.4. RAHBER

MCU pin

C=50 pF T

B 6-1 SIMERAEFENT
6.1.5. SIBINEE

MCU pin

6-2 SIBEMMANEE
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6.1.6.

6.1.7.

revl1.09

HEFRE
Voo
VDD I jmm - :
] RERE —> |
| |
|
L N | Bl |
. =) s |1
5100 NFoumemm A 1/0 B w| 10 || (CPU. %1 |,
+1%4.7 | FE—— 30 s |_/' WA | %;z e BN |
\/‘ % i) |
| |
vss g |
1 ! L]
Vopa
VDDA [
L/
> »| TEINEE R
101" — vmer | ADC (RHE,
o > » PLLZ)
VSSAF‘I— N
L =
6-3 HEFRE
B HFE N E
lbp
/ \_ VDD ]
N 5

1

VDDA [;I

6-4 EHRNERR

-32-
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6.2. BMHmABEME

MEREG ENEENREE R AT EETIRELE, ARSSBERH KA MR, XBREH T REAZH
BAHE, HIAEREELEFH TRENIRESEITER . SEKATEERERERG TSR ENATEY.
* 6-1 mATERERE
5 it R/ME RBXE B
Vbp-Vss shEpE it e E -0.3 6.0 \%
Vbpa-Vssa ShERRE e R -0.3 6.0 \%
Vbp-Voba SLVFEY Voo-Voon E 0 0 Y
Vin® FES M LN E Vss—0.3 Vpp +0.3 Vv
|AVppy| FEMEEB S| BIZ BB EE — 0 mV
[Vssx-Vssl| AEEM S| B2 BRI B EE — 0 mV

LETEREIE (Vooy Vooa)FIHE(Vssy Vssa) 5| IR EIZZIIMNB A CENAREB RS £
2. THREEBTE ViWHIRKE. RIFMNsEENERE |INJ(PIN)! E5

SR TR,

® 6-2 EBRATEHRRFE

5 iR RBX{E B
Zlyop 2233 Voo Vops BIEZRI B HR (R Eﬁfﬁ)m 120
Slyss 238 Voo BB ER ORHE R -120
lvop T EA Voo BELMSRARR ()Y 100
lvss T EA Vs BESRRAER (RHER)Y -100
FEE /O ¥ 5| B _E ke SR R 24
. PA11 #1 PA12 5| B _E Ry ERBIR (2VerD) 40
& 1/O(Fk PAL1,PAL2)FN{= 5| B kB4 L R FEAR -18 mA
PA11,PA12 5| R RO B RIR -27
| PA8~10, PA13~15, PBO~7 5| fJ_E At S5 45
e PA8~10, PA13~15, PBO~7 3| Mi_t fyidi SR e 37t 2
e FT #0 FTf B ERGENER -1/+0
SMNEM ERENBR 0/+5
2 lingeiny A 1/0 FiE)5 | B Ao BsE N R +25

1LETBMEIRE (Voos Vooa) FIl (Vsss Vssa) 3| TIR LR ERRSMNB A VEE R HB RS L.

2. g3 AT LUBIE ERARER, BMRIE Vi A EBEE S KE. IR Vv BE R KE, LMEIMEBIRS nen
TBEESKRE. H V> Voo, B—NEEENER; 4 Vn<Vsh, B—PREVEANBR.

I RMFENE RS T F[HAIRI M E

4.4)L4 10 ORI A F B RE, ZhNJ(pm)E"JHE'ij({E%IEFﬁli‘f)\fﬁiﬁ'ﬁﬁFﬂii)\%iﬁﬁ’\]ﬂﬂﬁﬁ%iﬁﬁzﬂo

* 6-3 BEHM
= AR HE B
Tsto Gi&EESEE -40 to +150 C
T, BAGRE 150 C
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6.3. BRMEEH
6.3.1. BEAIEXRH
*= 6-4 BEIEEH
s 2 %4 &=/ME =mAE B
frcik AR AHB B $hiize — 0 72 MHz
fecik AER APB Btéhinz — 0 72 MHz
Voo RETIERE — 2.0 55 \Y;
ADC_VREF = VDDA, ADCCLK <
2.0 5.5 v
500kHz
v 1E#E84 | ADC_VREF = VDDA, Ve oy ”a 55 v
PPA | THesE | ADCCLK < 16MHz poA™ ToD ' '
ADC VREF = Int.2.5V, ADCCLK <
- 2.7 5.5 v
250kHz
LQFP64 — 333
LQFP48 — 370
LQFP32 — 364
Po TA=85°CHtEThZFEE " QFN28 — 385 mw
SOP28 — 289
QFN20 — 385
TSSOP20 — 192
mRAINEFER -40 105
T MERE C
S EmERg® | -40 125
T, EEECE — -40 125 C
LR TAHE, RE T, N8BE Tiuax, MATFESH P HUE.
2ERBMINERBMIRET, RET; FE8E Tivaxs Ta AT BEIXANEE.
6.3.2. ERMERRNTIESME
TREBRE—RITEZRHEMNREL.
%= 6-5 LHEIAFEEMHIIESSG
7S 28 £ 5/MVE BAE BT
T Voo LI Tp=25C : = SIV
voP Vop PEIRZE " 20 0 H
6.3.3. HEPE LA FRIFH SR
* 6-6 HNEPENLANERIEHIEREFER
= 0 &1t & /ME HAE mAE B
&R 1.61 1.68 1.75 \Y;
V @ / LK
POR/PDR LTHEAZBEENEE Ha 165 172 179 v
VPDRHYST(Z) IR — — 40 — mV
tRSTTEMPO(Z) pEiE=Zsdingc| — — 2.5 —_ ms
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1.PDR [EIBF4M Vpp F1 Vppa(BIR{ERE), ™ POR R4 Vpp.
2HUBRETHME, HERESMK.

® 6-7  AIRIEEREARMFFIER

5 el £ =/MVE sAE mAE B
) PLS[3:0]=0000 (_EF+35) 1.71 1.78 1.85 Y
Vevio PVD & O N
PLS[3:0]=0000 (T~F&;:5) 1.61 1.68 1.75 \Y;
. PLS[3:0]=0001 (_EF+;8) 1.81 1.88 1.95 \Y
Veyol PVD #1& 1 N
PLS[3:0]=0001 (T~F&;:5) 1.71 1.78 1.85 Y
. PLS[3:0]=0010 (_EF38) 1.90 1.98 2.05 \Y;
Vpvo2 PVD {& 2 .
PLS[3:0]=0010 (T~F&;8) 1.80 1.88 1.95 Y,
) PLS[3:0]=0011 (_EF38) 2.00 2.08 2.16 V
VpVD3 PVD EEHE 3 N
PLS[3:0]=0011 (T~F&:8E) 1.90 1.98 2.06 \Y;
) PLS[3:0]=0100 (_LFH) 2.10 2.18 2.26 \Y;
Vevpa PVD El1& 4
PLS[3:0]=0100 (T F&;8) 2.00 2.08 2.16 \Y,
) PLS[3:0]=0101 (_EFi8H) 2.19 2.28 2.37 \Y;
Vpvps PVD 51& 5 -
PLS[3:0]=0101 (TN[%:8B) 2.09 2.18 2.27 \%
. PLS[3:0]=0110 (_EF38) 2.29 2.38 2.47 \Y;
Vevos PVD [51& 6 N
PLS[3:0]=0110 (T F&;8) 2.19 2.28 2.37 \Y,
) PLS[3:0]=0111 (_EF+B) 2.38 2.48 2.58 Y
Vevp? PVD & 7 -
PLS[3:0]=0111 (TN[%iB) 2.28 2.38 2.48 \%
‘ PLS[3:0]=1000 (L#38) 2.48 2.58 2.68 \%
Vpyos PVD [1& 8
PLS[3:0]=1000 (T~ F&i8) 2.38 2.48 2.58 \%
. PLS[3:0]=1001 (_EF+3&) 2.58 2.68 2.78 \Y;
Vpvbe PVD H{& 9 .
PLS[3:0]=1001 (T~F&;8) 2.48 2.58 2.68 \Y;
. PLS[3:0]=1010 (_EF38) 2.67 2.78 2.89 \Y;
Vpvb1o PVD 1&g 10 N
PLS[3:0]=1010 (T~ F&;8%) 2.57 2.68 2.79 \Y;
) PLS[3:0]=1011 (_EF+3B) 2.77 2.88 2.99 \Y;
Vevbil PVD H{& 11 -
PLS[3:0]=1011 (TN[%3B) 2.67 2.78 2.89 \%
. PLS[3:0]=1100 (LEFi8)
Vpvbi2 PVD & 12 - 3.49 3.64 3.78 Y
PLS[3:0]=1100 (T [%38)
. PLS[3:0]=1101 (_EF+B) 2.96 3.08 3.20 \Y;
Vevbis PVD H{& 13 -
PLS[3:0]=1101 (NF&H) 2.86 2.98 3.10 \%
. PLS[3:0]=1110 (_EF+38)
Vevbia PVD El{E 14 - 3.80 3.97 4.13 Y
PLS[3:0]=1110 (T F&38)
) PLS[3:0]=1111 (_EF+38B) 3.15 3.28 3.41 \Y;
Vpvbis PVD {& 15 -
PLS[3:0]=1111 (TN [%38B) 3.05 3.18 3.31 \Y;
Vpybhyst PVD iRi# — — 100 — mV
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6.3.4. HAIPEEBRE
= 6-8 FALMNSHKRE TR 6-4 hiERNIMEREMBEREEZG TN,
% 6-8 WMARNHIEHERE

5 s 4 &/ME A | RXE B
Veeeint | PIBREERE 25C — 1.25 — Y,
tstarr | ADC_IN17 2845 B [E] — — 10" — us
IREUAERE AR R R ADC "
ts_vrefint -7 4 \ — 4 — — us
B SKAERT (8]
BEENRETEENA
AVeerint R - i Vopa =3V — 30% — mV
. -40°C ~85°C -180" — 100% | ppm/C
TCoeff ;ﬂ%}g%%ﬂ ° ° (1) (1) o
-40°C ~105C -280 — 100 ppm/C

1 RIE, RESSFM.
* 6-9 ADCESEHE

e BH £ sME® | BRE | sAEY | B
Vaocrer | ADC RAERE&EH[E Vppa22.7V (-40°C~105°C) 2.462 25 2.537 \Y;

1. ®ItRIE, RE~ASPIMR.
% 6-10 DAC &#HBE

= 3 £ s/hE? sAE | ;AEY B
Vopa> 2.5V
DAC HIZB 2V &£ 8 [E e ] 1.98 2.0 2.02
-40°C ~105°C
Vopa > 3.5V
DAC 128 3V S8 E e ] 2.97 3.0 3.03
Vbacrer -40C ~105C Vv
Vopa> 4.5V
DAC HIZB 4V &£ 8 [E e ] 3.96 4.0 4.04
-40°C ~105°C
DAC &£H[E -40°C ~105°C — Vopa —

1. RIHRIE, RE~@mAPMIK.

6.3.5. {tEERIFYE

BERHRRZHSHMEZNEAER, XESKMERGBITHEERE. MREE. /0 3IMNHAE. ~mi
RHEEE. TIESER, 1O BNEEER, BFEFHSETHAERNITHRES.

EHFERNE SRR, # 815 6.1.7,

AN PRENAASTEATHRERERNEE, BRENT-ERENHNRE.
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ISR AL T T 55 -

® FiBEH /0 SIRIERLFIELIMANRR

® FRAMIMET RAMRES, BRIAEFFHRULER.

® NTETEHERRANITIIRTEIEEE R fuc « HOSRER
£ 0~24 MHz T, 0 NEFFREH BI5S TR KH].
£ 24 ~48MHz B, 1 NEFHRSH BIRSTEET .
£ 48MHz LA ERY, 2 NFFPRSH B STREETH .

®  LIMEITFRT fuo=froiko

% 6-11 £ VDD=5V &4 TR 7 HFE

- PSR AN XA R
7
- 2 £ frcLk J}ﬂﬁME@TAu) QﬂﬂTﬁ@TAa) i
'lg \
25C | 85C | 105°C | 25°C | 85C | 105C
HSI48 48MHz | 1079 | 10.91 | 1087 | 577 | 588 | 5.88
72MHz | 1451 | 1452 | 1472 | 7.78 | 790 | 7.01
48MHz | 1002 | 1031 | 1021 | 5.46 | 548 | 558
HSE Ei&
36MHz | 7.88 | 803 | 805 | 454 | 464 | 463
PLL ON
24MHz | 557 | 576 | 575 | 321 | 329 | 3.26
16MHz | 452 | 456 | 458 | 287 | 298 | 297
:517#;&12& HSE 358 | 8MHz | 201 | 206 | 209 | 115 | 1.23 | 1.24
FLASH 31742 PLLOFF | 1MH 035 | 038 | 040 | 025 | 027 | 029
. V4 . . . . . .
FRTRYE R
72MHz | 1482 | 1501 | 15.04 | 7.71 | 7.91 | 7.96
48MHz | 10.18 | 1031 | 10.48 | 542 | 558 | 5.62
HSI
36 MHz | 805 | 834 | 846 | 448 | 459 | 468
PLL ON
24MHz | 567 | 590 | 596 | 321 | 333 | 3.39
| mA
op 16MHz | 445 | 464 | 466 | 280 | 293 | 295
HSI 8MHz | 205 | 219 | 226 | 112 | 119 | 1.22
HSI48 48MHz | 1059 | 1061 | 10.64 | 4.45 | 450 | 452
72MHz | 1576 | 1591 | 16.05 | 4.89 | 4.93 | 5.02
48MHz | 1073 | 1086 | 1098 | 331 | 336 | 3.43
HSE &%
Loy | 38MAz | 816 | 819 | 835 | 252 | 256 | 261
E”EKTM 24MHz | 552 | 555 | 568 | 172 | 1.75 | 1.80
SRAM #1742 16MHz | 372 | 377 | 385 | 120 | 1.22 | 1.26
N z . . . . . .
FRTRYEE R
HSE35§% | 8MHz | 188 | 1.90 | 196 | 084 | 085 | 0.89
PLLOFF | 1MHz | 034 | 036 | 039 | 021 | 023 | 025
HSI
72MHz | 1576 | 1622 | 16.44 | 482 | 498 | 5.09
PLL ON
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R BIME(ERE ER B 5ME K]
g ¥ SH | fao #AEET,Y BAEQT,Y i
25C | 85C | 105C | 25C | 85°C | 105C
48MHz | 1073 | 11.08 | 11.21 | 345 | 357 | 3.61
EIFERTM | HSI 36MHz | 816 | 846 | 850 | 246 | 276 | 2.79
lbo | SRAM #4748 |PLLON | 24MHz | 552 | 576 | 580 | 1.67 | 1.74 | 1.84
FrRTRIER A 16MHz | 3.82 | 3.87 | 397 | 1.15 | 139 | 1.42
HSI 8MHz | 195 | 203 | 205 | 078 | 0.84 | 1.05
HSI48 48MHz | 792 | 794 | 7.97 | 432 | 437 | 445
72MHz | 11.47 | 1141 | 11.60 | 4.66 | 467 | 4.71
S 48MHz | 7.75 | 783 | 7.83 | 316 | 3.19 | 3.22
oL oy |[38MHz | 583 | 696 | 712 | 239 | 244 | 246
24MHz | 397 | 404 | 401 | 162 | 1.63 | 1.64
16MHz | 271 | 277 | 277 | 114 | 117 | 1.20
oo FERREATH) | HSE &8 | 8 MHz 1.38 1.42 1.43 061 | 063 | 064 | .
B PLLOFF | 1MHz | 0.28 0.30 0.32 0.18 | 0.20 | 0.22
72MHz | 1145 | 1284 | 12.95 | 458 | 5.88 | 5.1
48MHz | 7.73 | 9.03 | 905 | 311 | 3.16 | 3.21
Si on |38MHz | 591 | 7.00 | 720 | 234 | 240 | 244
24MHz | 403 | 501 | 512 | 158 | 164 | 167
16MHz | 2.75 | 2.83 | 287 | 1.08 | 113 | 1.16
HSI 8MHz | 1.89 | 195 | 201 | 056 | 059 | 0.62
LETHIEE, RSPREFML.
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% 6-12 7F VDDA {H &4 s B 7l

pore VDDA:2-0 \ VDDA:5-5 V $
& .
= g FH frek #AE@TL? HMEEQT,? fir
=2 A
25°C | 85C | 105C | 25°C | 85°C | 105¢C
HSI48 | 48MHz | 369 | 379 | 382 | 375 | 385 | 388
72MHz | 449 | 467 | 472 | 459 | 483 | 487
48MHz | 359 | 370 | 373 | 366 | 376 | 389
HSE Ei&
36MHz | 313 | 321 | 324 | 319 | 328 | 331
PLL ON
o 24MHz | 262 | 273 | 277 | 268 | 288 | 292
’;géi’fi/ 16MHz | 226 | 242 | 246 | 233 | 257 | 255
e HSE 358 | 8MHz | 43 50 52 48 55 57
looa | R FLASH PLLOFF | 1 MH 43 50 52 48 55 57 | M
ISRAM 54732 72MHz | 513 | 537 | 545 | 526 | 550 | 559
N V4
FHIER
sl 48MHz | 423 | 440 | 446 | 436 | 453 | 459
36MHz | 375 | 389 | 395 | 388 | 402 | 408
PLL ON
24MHz | 325 | 341 | 348 | 338 | 355 | 361
16MHz | 289 | 310 | 317 | 302 | 323 | 331
HS| 8MHz | 109 | 120 | 123 | 121 | 132 | 136

1.Vopa HEEEBTRHFERIMIIR, HFIMITHZEE XA, MCU LT ZITRALZMERRN, M FLASH #h
1TIEFE R SRAM BUTIER, EBASNEItLBARIEFE.
2 ETHIEE, ARSEFREMIK.

#+ 6-13 RTC BiRIhEE

HAEO (Vop = Vopa) @

s S8 £ Bz
2.0V 3.3v 5.5V
LSEDRV[1:0]=00 0.7 0.9 1.7
LSEDRV[1:0]=01 0.9 1.1 1.9
Ioo __ | RTC&LSEON
RTC Bt LSEDRVI[1:0]=10 0.8 1.0 1.8 HA
LSEDRV[1:0]=11 1.0 1.2 2.0
Ioo+ lopa RTC & LSI ON 1.1 1.5 2.0

1LEHEETHME, REFRE~W
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* 6-14 FIEEXFMFIARKX TRIRIER

. ﬁ@ﬁ@ (VDD:VDDA) @ &
T+ ;
o | B% i Ta=25C To=85C Ta=105C i
= A
20V | 33V | 55V | 20V | 33V | 55V | 20V | 33V | 55V
AT RRLT =T 12.71 | 13.02 | 13.80 | 31.52 | 32.03 | 33.71 | 50.08 | 51.03 | 53.44
=1t | X, ErERThEE] ' ' ' ' ' ' ' ' '
B3 | A TRINGE
B | R, Frathk 3.91 4.22 4.77 20.85 | 20.68 | 22.20 | 4251 | 42.32 | 4455
loo g
LSI 3T,
AHHL 0.68 1.15 1.99 0.97 1.54 2.61 1.36 2.00 3.25
. IWDG $T7F
R I R
- LS| &,
HiR O 0.39 0.64 1.07 0.62 0.95 1.56 1.01 1.41 2.20
IWDG %]
BT
EITIRIAT 1.49 1.78 2.32 1.81 2.20 2.91 1.95 2.36 3.16
=1t B KA
B e BT
BR | & | KEER
H ) 1.49 1.79 2.32 1.81 2.19 2.91 1.97 2.39 3.20
gﬂ FRAaRtshE
< i} A
Q | LsI T, H
, 2.08 2.40 2.99 2.39 2.79 3.55 2.58 3.03 3.89
il IWDG #TFF
B .
- LS| %,
HiR . 1.39 1.69 2.22 1.70 2.08 2.78 1.87 2.29 3.09
IWDG % F]
|
HHRATF
EITIRIAT 0.95 0.99 1.08 1.07 1.16 1.35 1.26 1.32 1.54
=1t BEI$h KA
B = AT F
BR | K | KIEES
H ) 0.95 0.99 1.08 1.14 1.19 1.35 1.24 1.30 1.52
g& R ARt
ét i}
> | LSI T,
=4 1.56 1.62 1.76 1.78 1.85 2.05 1.90 1.98 2.24
T IWDG #T7F
B
. LSI 3],
R o 0.86 0.90 0.98 1.03 1.08 1.23 1.14 1.20 1.39
IWDG 7]
LEERETIHEE, HERESM.
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BRI A

MCU bF ik &1

(] VDD:VDDA:3-3 Vo

Fi & 1/O 5IBISLTHERIERA .

IR F7 FE i 2 RO i3 (o] Bt E] B EE 2 fyo i« ROSTER:

£ 0~24 MHz &, 0 NEFHRSHBIBSTEKLA, 7 24 MHz LA ERY, 1 NEFEFRSHBIBESTEFTH.
LIMZITFFET frc=fpciko
PLL AT3EXT 8 MHz,
® AHB 4SAtL 2. 4. 8. 16. 64 AT/ =4 4 MHz, 2 MHz, 1 MHz, 500 kHz 1 125kHz A4,

£ 6-15 BITRX THRBEREFE, R FLASH LY, M HSE 8 MHz &iREHhHIT

= - o BITEN (#EE@ 257) REIRAR (BEE@ 25C) | &
= SMEITFF MK SMEITFF MK i
72 MHz 14.05 6.98 11.71 3.65
48 MHz 9.72 491 8.13 2.51
36 MHz 7.49 3.91 6.29 1.94
32 MHz 6.62 3.59 4.83 1.76
24 MHz 5.18 2.89 3.70 1.38
oo Vpp A | 16 MHz 3.68 2.13 2.54 0.99 A
HREFE | 8 MHz 1.94 1.18 1.36 0.59
4 MHz 1.09 0.70 0.97 0.57
2 MHz 0.66 0.46 0.60 0.40
1 MHz 0.44 0.34 0.41 0.31
500 kHz 0.34 0.29 0.32 0.27
125 kHz 0.25 0.24 0.26 0.24
72 MHz 442
48 MHz 354
36 MHz 306
32 MHz 292
24 MHz 257
Vppa fEEEAY | 16 MHZ 222
Iopa sl MA
HREHE | 8MHz 44
4 MHz 44
2 MHz 44
1 MHz 44
500 kHz 44
125 kHz 44
R EIME T
A EIMRHVEREFESIER 6-16, MCU W TIEEHUT:
® AR /O RTFHERIRES
® FTEIMEATRAMRTS, FRIEFFRIAR
o AHMHMERBITNEEREREEE: 1. XAMAEMEETH 2. R E— NN T
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o IfEEEEF VDD HEBELLYITR 6-4

T 6-16 IMEHIEFE

Mg HAEME @25C B
Busmatrix® 2.2
CRC 1.8
DMA 22.5
FLASH interface 13.0
GPIOA 6.1
AHB GPIOB 6.1
GPIOC 5.9
GPIOD 5.1
GPIOF 5.6
SRAM 0.8
TOUCH 5.5
B AHB 4hM& 69.1
APB #%® 2.8
ADC 3.0
CRS 2.8
DBG 5.9
12C1 8.9
HA/MHz
12C2 16.2
SPI1 45
SPI2 8.5
PWR 2.5
USART1 18.0
APE USART2 10.5
SYSCFG 2.8
TIM1 10.8
TIM3 9.5
TIM6 3.9
TIM14 5.0
TIM15 10.7
TIM16 9.5
TIM17 9.1
WWDG 2.7
IWDG 5.0
B8 APB % 152.6

1.24 CPU 5% DMA fE&ERT, BusMatrix BE&I3TF,
2. 45512 APB MNEET, APB B sh{ERE.
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6.3.6. {RIIFELRMREER (5]
F 6-17 {RIFEIEMREERT (8]
#HAE@ (Vop=V.
Be S S VooVood) 1
3.3V
PEHRLTBITRN 10
twustop ME LS MR EE
BT BRLTIRINFERK 10 us
twusTanDBY MEFHR MR ER — 40
twusLeep MBEER 5 5K Mg — 4 4~ SYSCLK Bf4h E 2R
6.3.7. SMERRTERIEEFIE
3k B MRS 2 A B =R S SR A AT
TRALNFHSHERFER— I SRINBETENE, MEREMEEBENEE 6-4.
< 6-18 SMEBEERAT RS SR
e S &=/ME BRI mAE Br
frse ext FA P ANERET S5 R 4 8 32 MHz
Vusen OSC_IN SIS BB E 0.7 Voo —_ Voo Vv
VhseL OSC_IN 5|#MEEBR FHE Vss — 0.3 Vpp
:W‘”SE“) OSC_IN E/{% Ha A ig] — 15 —
W(HSEL) ns
E““SE) OSC_IN tF3k TRERT 8] — 20 —
f(HSE)
A
| twHser) !
[
VHseH
90%
|
| : |
10% :‘| | :
Viser| -1 | | B | l .
| L o : | W(HSEL) |
! ' : : : >
tr(HSE)!‘i’! tf(HSE)!<‘>! :
> T -
6-5 EIRIMNIRET SRR RAT R E
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K B SMERIRST 2% 2 RO IR SMER A R o
*® 6-19 SMEMRRATIREFIE R

s S =/ME mAg =X{E ==K iv2
fise e | FAPIMNERETEPSTZR — 32.768 1000 kHz
Visen | OSC32_IN S|SB EHBE 0.7 Voo — Vb v
Vise. | OSC32_IN 3|BMEEE T E Vss — 0.3 Vo
t, _ A
(S| 0SC32_IN /A B SR — 450 —

W(LSEL)
trLsE) X ns
¢ OSC32_IN 78k TFERTE] — 50 —
f(LSE)

A
I twesen) |
[
VLSEH ______
90% — === —f————=--\ -
|
|
| ' |
|
10%F~~fFr=———==-- iy !
VLSEL___ : | : : : | | |
by Lo ' 1 bwasey)
I ! | Lo ! i g .
trLsE) !41|>| trLsE) le»! :
A TLSE o

E 6-6 SMEMRIERT SRR E
A — R E PR EIERRR L KSR SN BT ¢
SIESNARETH (HSE)ATAE A —1 4~32MHz B @& AR EISIREFMMAIIRH R/~ % . AR HMEIREEZE
BT A L. ERAP, ERFMGBBEILARAEMEITIERIFMSIE, IR HHIERBR

Bt RYFE E B8] .
% 6-20 HSE #RsH2845 M

5 s Bl ME® sAME sAEY B
fosc in A P S — 4 8 32 MHz
Re RizEHE — — 3.6 — MQ
Vpp=3.3V, Ry=30 Q . 0.6 B
CL=10pF@8 MHz
Vpp=3.3V, Ry=45 Q . 0.6 B

CL=10pF@8 MHz
VDD:3-3 V, RM=30 Q
| HSE HiEE —_ 0.6 — mA
op ! CL=5pF@32 MHz

VDD:3-3 V, RM=3O Q

CL=10pF@32 MHz - 06 -
Vpp=3.3 V, Ry=30 Q B o B
CL=20pF@32 MHz
Om KA iis S BEh 10 — — mA/V
tSU(HSE)(Z) B EhET[E] Vpp 22 EH — 2 — ms
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1. BUEETHME, REFRE~WIK
2. tsymseye /B BIETE], RMERIHERE HSE Fria, HEISEIFRER 8MHz FS5HX B AtiEl. XM ERE—T
ERIFETRSR LNER, ERREERERREMEL.

Cu1
II OSC_IN
8 MHz mEEE fhse
IR Re 124 >
|
= Rext OSC_OuUT
Cp

Rexr ¥ {E FA AR IR BOHF IR TE
6-7 f£MH 8MHz S@AYELEIL

tF CLuFCL, BERSREN, EMASMNAIEITH 5 pF~20 pF 2 BMENBRE, FEFAE
KRERIRNIEIRESBE CL M CLo KIN—8, MIAFIERFIBEEIUL CLL M CLMBIRAAAEAHERTNSH.
FEIEFE CLy F0 C L B, RIi%Z3E PCB #1 MCU SRS IE EAERN (ATLAERE IS5 PCB fRAYE F1% 10 pF
&),

EA— R IEFREIE RS E R KRS ERET ¢

{RIRSNERETSh (LSE) AT IAfEA —A 32.768 kHz B SR IA M EIETRBEMMIRH R4 . AT A ENEIRS R
BT AR . ERA S, IERSMABESV AR TEEEILRHEESIM, LUR D8 LEMB R
M ERtiE.

& 6-21 LSE #%HRFFME (fLse=32.768 kHz)

. HAEO (Vob = Vopa) @ N
we S & A
3.3V 5.5V
LSEDRV[1:0]=00 0.6 1.3
| LSEDRV[1:0]=01 0.8 1.5
oo LSE HfHE A
LSEDRV[1:0]=10 0.7 1.4
LSEDRV[1:0]=11 0.9 1.6
LSEDRV[1:0]=00 5
- LSEDRV[1:0]=01 11
Om wHRIES pA/NV
LSEDRV[1:0]=10 8
LSEDRV[1:0]=11 15
tSU(LSE)(Z) EELRIE Vpp ==t ZEHY 2 S

LEEETHFEE, ASFRE~NR
2. tsumse) BB FIETE], EMEHELE LSE FFik, EEIBRIFEEM 32.768 kHz BSHHX ERATE . X MERE
—MrERFIERS DNEN, EWREERETRMEL.
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Cu1

[ ] 32.768 khz ﬂ%&%ﬁgiﬂ fise
T HRE # e
II a8

Cro

OSC32_IN

0SC32_0uT

6-8 ¥ 32.768 kHz SRV ELE 7 FH

T Cu Ml C,, BIUERASREN, EIARBNMAIRITH 5 pF~20 pF ZEINENEER, FRHEFEE
KREVERIRIEIRET . BE Cl 1 Co X/h—8, BiAHIEREEL CL M CL, NARKESKHABRBERNSH
FEIESE CLy 70 CLo B, RIZ3E PCB A MCU 3IMBIBHEFREA (TR HIES M5 PCB MREYEE R 4% 10 pF
fl3t).

6.3.8. ERETHUES

EiEAER (HIS) RC #R%28
TRAHEMIFMHSHEEMNEEEMBBEBENESER 6-4 WEGHTUNESE.

= 6-22 HSIRHB4FM

e e e &/MEY g RE® sAE” B
fusi G — — 8 — MHz
TRIM HSI 8 R — — 0.5 — %
DUCY S — 45 — 55 %
-40~105 C — +3.5 —
ACC HSI & & %
25 C — +1.0 —
tsu(s) HSI J3 3R (8] — — 5 — s
IppaHs) HSI IhiE — — 100 — MA

LHEETHEE, RAKPREM

A EIE 14MHz (HSI14) RC #R5%38
% 6-23 HSI14 #RSH B4

5 S £ &/ME® sRE® sAEY B
fhsiia BIES — — 14 _ MHz
TRIM HSI14 &S B — — 0.39 — %
DUCY St _ 45 _ 55 %
-40~105 C -4.2 — 51
ACC HSI14 1 E %
25 C — +1.0 —
tsumsinay | HSI14 B BR8] — — 2 — us
lopaHsiLe) HSI14 Ih5% — — 60 — pA

LHEETHEE, AKPREMR
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AIEBEIE 48MHz (HSI48) RC #R3% 8%

#+ 6-24 HSI48 RS 2245

s S %4 =vEY gAY (E " sAEY ==K v
fusis R — — 48 — MHz
TRIM HSI48 #X 5 — — 0.14 — %
DUCY HESEE — 45 — 55 %

-40~105 C — +4.8 —
ACC HSI48 ¥5 %

25 C — +1.0 —
tsu(Hs48) HSI48 |3 BR8] — — 16 — V&
lopamsiasy | HS148 Th¥E — — 330 — uA
LEBIERETFMEE, HFRESMNR.
AEBEE (LSI) RC #x57%3%
%+ 6-25 LSI#RH=45M
= S =vEY Rl =R sAEY B
fLsi pIES 36.4 40 436 kHz
tsusy’ LS| EEhAdE — 19 48 us
looaes)”™ LSI Ih#E — 0.7 1.1 pA
LEUEETME, FHERE~AMR.
6.3.9. PLL 3¢
TRIEHNESHEFEATEEEMEEBEENER 6-4 HEENERM.
* 6-26 PLL 44

Sa= 2 =vEY g EIEO sAEY =K v2

f PLL % \B % 0.8 8 24 MHz

PN PLL B s 40 — 60 %

foLL out PLL it B s 16 — 96 MHz
tLock PLL $5i#ERT 8] — — 200 us
Jitterp . B BRIB) R 5h — — 300 ps

LEERETHME, FRE~NR.
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6.3.10. 7FfE4FM:
FeAE4STRIAEE, FREHFMSHER Ta=-40~ 105CHE3,
% 6-27 Flash 7Rfigss4dt

e S %4 & vE® g AH o sxEY B
32bit
tprog . Ta=-40~105 C — 25 — us
YmFSAtE]
t (0.5 kB) Ta=-40~105 C — 2 — ms
ERASE RRRR ] 8
BHE
t N . TA=-40~105 C — 8 — ms
ME SR j) A
B5iE5 — — 10 mA
lop LR R —
ERIER — — 12 mA

1LHEETHMYE, FRESMK.
%< 6-28 Flash FiEs3E M MBURIRFHIR

= 1 %4 svEY B

Nenp Eo (BBEXE) Ta=-40~105 C 100 TR
T,=85 C®, 1000 %BEEZF 20

t HRIR 77 HAR F
RET T,=105 ‘C®, 1000 KBEEZE 10

LEBEETHEE, HARIRESMK.

2. EBMNMEEEE.

6.3.11. EMC ##14

HURME MR R = RS S AR TR A .
gt EMS (R RESURME)

LBIT—ME RN ARZFE (B /0 mOINKk 2 4~ LED), MIXF MMM 2 BT BRI ZE SR,

LED IA¥R$E R IR IRAD 4 -

o FHETEM (ESD)(EEMEBFMOMEB)EMEISFWMENSIMER LN REIR. XMRFFE IEC
61000-4-4 #RfE

® FTB: TEEAHE Vpp # Vgs LAK Vppa # Vesp L &1E 1uF BIE R (3L 1uF*4), HEM—MRFTBEERBKAhEE
(IEEmEfnfaE) BRI =E IhEe M EiR, XMEERFFS IEC 61000-4-4 frif.

SREMTUERGRE EERE.
# 6-29 EMS 454

55 e M RAIAR

v FEIEMERE 1/O B, \MSEINEEMSEIRMIE | Vpp=5.0V, Ta=25 C, fucik=72MHz,
FESP | R AR PR 754 |EC 61000-4-2 5

7E Vb F1 Vss 5 Vppa M Vs EifiE 1uF AYEE
Do AT 7SS ™ TDDATHE TSSA H Vpp=5.0 V, Ta=25 C, fuck=72MHz,

Veers | BEE 1pF*4) 5EMBY, B2 ~EINGEMHEIRM o 4A
. 54 |EC 61000-4-4 ¥riE
B o L R AR BR ”
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BT R SRV LR S IR AR Y )RR
R RHEIT EMC BYTEFL, RAERBMNRMEPHITH. MZEIENE, RFH EMC HESRA
MAMEFREGETIRX. FIEAPREEIT EMC K, H#EITS EMC BXEPAIENR .

wirEW

RHHRIZ L I8 S HIRE R B KRB SN -

® HBARIRERFIT IR

o EIHHIEL

o KHEEIRWAIA

AERTAY IR

REBRHEY (BIMWECFIZFTEFIWBIR), TLUBL FEHE NRST EM LI1Z HRE T HARIRS M
SIAN— S 1 RYREFEHR.

Ei##4T ESD KA, ATLERENBAERWEEEERMENE £, S&NBIZINMERRHE, RERSE
EmEARGTEAE R AR EREIR.

BT (EMI)

EEIT—MEBEMNAERR (83 /0 ORK 2 A LED), #2508 #T. MRS IEC
61967-2 tr/fE, XANMFREMRE TR RANS | IR .

% 6-30 EMI 434

. . EEE*'fE.(fHSE/fHCLK) N N
= S & M B9 SMEL B
8/48 MHz
0.1~30 MHz -8
VDD=3.6 V
30~130 MHz — dBuVv
SEMI IE{E TA=25 C
o _u. | 130 MHz~1 GHz -6
4 EN55022 R
EMI £ 51 Class B —

6.3.12. BSHRIFM

ETF=/TEHMKX (ESD, LU), FRBFEHMNETSE, ISHFHITEENRUREERBES SRS 'R
MHEE.

R (ESD)

BN (—MNMERBCHREBRR——AN G gdBkoR) FEMEIFF GRS E, HRXNMSEH E#SE
I BEEE. XMNUKFTE JESD22-A114/C101 FrifE.

% 6-31 ESD #%

we BH &4 HiE | %8 | gAEY | B
v BB E T,=25 C, & MTL-STD-883G . ) 3000 v
ESDEBWD | A A ) Method 3015.7 ¥/

v BHEBFNEE Ta=25°C, & MTL-STD-883G . - 500 v
ESPEOM) | (eI HE ) Method 3015.7 47

LEBIRETHME, FHRIFRES~MR.
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R TIHEESiIEEE, EEE 6 MR LEHIT 2 NEAMIERSIEHUNK -
o ATEANHESIH, REHBEHRIRNEERE

o AEEMNMAAN. MBAAEER /O S EFENER

X LR FE EIA/JESD 78A IC #§itRE.

*® 6-32 ESERATME

e B e e Eil)
LU Bt gin TA=25C, 754 JESD78A frf |

6.3.13. /O SENEE R4

ER—RAN, 7EIEE = miRiERAE, RE%BTIMPEERT VSS siET VDD (X FHrAER 3V-1/0) e
/O ENER. A, ATESEIANEMEZENFELTHEMITHRMRENENER, ERMRIEHEET
AR ITRABUE M -

® I 1/0 EFENI TN BB

ERGTERAON AR, B EZaMANER THREZN 110 SIBFENBRRT SFHEME . HEiR—
R—HGEN 110 SIHIRT, SR RIIhREHE.

BHEENSBERHE: ADCIREERBETENEHE (>5LSB TUE), BHBLRSIBMMMRETENSZH M
INEERPE (BIINENL, RHFINERE).

MIXERETREH
% 6-33 VO ENER

we ik i B
FEAN EEAN
BOOTO ;EFANER 0 NA
- PA11l. PA12 B ENHR 5 NA A
NRST BE N 0 +5
HESIBEENER 1 NA
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6.3.14. 1/0 O 451

o ERAMANBLEE
BRIEFBUE, RINHHSHERZERR 6-1 WFHNERSE. AR /O #HiZIHAFFS CMOS FITTLHY (BR

T BOOTO).

& 6-34 1/0 Ba7s4F M
s S bl 5/MEY gaAE® 5AxEY ==L
v | s FT and FTf I/O — — 0.3 Vpp v
BOOTO — — 0.3 Vpp -0.3
v | AEmPEE FT and FTf I/O 0.7Vpo — — v
BOOTO 0.2Vpp +0.95 — —
Vi 110 BIHEEZ S il & FT and FTf I/O — 100 — v
#REE IR BOOTO — 300 —
FT and FTf I/O
in digital mode — — +0.1
likg | ENITE =@ Vss<VinEVpp pA
FT and FTf 1/0® B B 10
VppSVins5V
Rey | 55 ERiZsgeapa" Vin= Vss — 46 — kQ
Rep | 55 T HZaemm® Vin=Voo — 43 — kQ
Co | /O SIHIRIERE — — 5 — pF

BRETHME, HRIFESMR.

WNRAEMEBAISIE LIENGIER, MRS TRAE, 28K 6-33 1/0 BIUENBURM

EEHEST Voo + 0.3VEE, #MZIFAEE ETREBM.

FHRFATHEBEZ I A—NEENBMESEK— AT FXH PMOS/NMOS £, X4 PMOS /NMOS F#

KRR/ (94 10%).

o HIFENER

GPIOGE R #i N\ /41 H i O AT AR USSR 6 HE 553K +/-8 mARRR, FF BLIRIA+20 mARLSR (A= 4#&HIVOL).

ERFPNAY, OB IIRIEIRFNE R GEBIT 5.2 T 4 H I EXT R KEE & :

> P10 O MVDD EFKERAI R A A, i EMCUZEVDD ESRENMI S KIEITHLIR, T REBIT 43t & KEIE
Elpp(BHER 6-2).

> i BIOmAOMUFHMVSS EREAER DM, M EMCUZEVSS EREMNHRKESITHER, FaeBidfstsn
KEEEIss(BIE 6-2).

o MEE

BRAEYFRIRAA T RIS HEFEAMEREMVDDREEEFER 6-IMEHNESE. FFEMNIOHKOZE

FRACMOSHITTLHY.

A wDd PR
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% 6-35 e EEEY

s B &4 &/VE RAE | B
\Y/ | [ e — .
oL /O §|Hiﬂ§ﬁﬂﬂﬁﬁ@$ lo|=8 MAVDD2.7 V 0.4 v
Vou I/O 5| B4 & = B F Vpp — 0.4 —
\V; 2 /O [z — 1.3
=5 L B llo|=20 MAVDD22.7 V v
Vou I/O 5| Bhiar 4 = B Vpp — 1.3 —
Vo® /0 BB R T — 0.4
) R |||o| =6 mA \V}
Vou I/O 5| B4 & = B F Vpp — 0.4 —
N FM & FTF 1/0 #i |lio]=20 mA VDD22.7 V — 0.4 \
o T E lo|=10 mA — 0.4 Vv

1. R IRYeek & i BT R o LB ST RX P A L A R AEIEE, RIRTETAI/OSIRUL S 46 i B iR < Flws
B ST X B KB E (H
2. ETHMER. ETHME. REE~AHPFHITIR.
® NI ARIF
NI R MR E XA B ES A ETRMRERAL.
FRIEFFRIIREE, TRIIEHNSHEERTREEREMEBRBEENER 64NERGNEEE.
% 6-36 /0 Km0 @

OSPEEDy[1:0] | & B £ R/ME | ®KE | B2
fmax(IO)out %kiﬁﬁw) J— 2 MHz
t SR TR T N e
X0 N RN VDD > 2 g y
2 2. ns
. W RE TR S8 125
r(10)out EI{JJ:J‘I'HT“ETJ
fmax(IO)out %kiﬁg@) —_— 10 MHz
t R PR T N e
01 0o | R e fa] VD5>28V
2 2. ns
. KB TR S8 F o5
r(10)out EI{JJ:J‘I'HT“ETJ
CL = 30 pF,
VDD 2 2.7V — S0
_ CL =50 pF,
fmaxojout ST NS VDD = 2_? vV - 30 MHz
CL =50 pF, 5
20V<VDD <27V — 0
11 CL = 30 pF,
VDD 2 2.7V — >
. MR REF CL =50 pF, 8 s
f(IO)out E"]Tl‘%ﬁrj-l\ﬁ.l VDD =22.7V
CL = 50 pF,
20V<VDD <27V — 12
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OSPEEDy[1:0] as= 28 %14 =/ME BAE | B
CL = 30 pF,
VDD 227V - >
W KB R S8 CL =50 pF,
1 boojour | gyt Fhatia] VDD 2 2.7V — 8 ns
CL =50 pF,
20V<VDD<27V — 12
fraxojout | EAIAE — 2 MHz
Fm+ ¢ §ﬁ]t|j_%_EE.S|ZEU1EEEE$ CL =50 pF, L 12
woou | iy TR
configuration” WERRYHEEY |
baojout | gy L FHaE] — 34 ns
H EXTI #5351 23480
— texmon | ) gy oM RIS S AR — 10 — ns
1. /O iwmARRE &S SPEEDyY [1.0]ELE. £WEEFMHPEx GPIO in OB EF FaZA01%AA.
2. HRIHRIE, FAEEFFR.
3. mASERENIHEE 6-9
4. &EHRFMIERE, /0O RELFIHEEE. X FM /O B Ei¥4iiE S E F i

90% 10%

6-9 /O RIFMENX

A, + t) ng, F B 5L 2 (45 ~ 55%) 1A% A50 pFit, JAEIR AR
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6.3.15. NRST EB4F M

NRST ERMBIARZNER CMOS T2, EEET —MTREWFR LREME Rey. FRIEFHKIEAA, TRIILS
RRERZRERM Vop HEREMFER 6-4 IZRHNESEN.

F 6-37 NRST B4

s ¥ &4 | svE® A g® sAmE® B
VIL(NRST) NRST M NKE B — — — 0.3 Voo v
VIH(NRST) NRST M\ B FHE — 0.7 Voo — —

Vhys(NRST) | NRST /s L SR BEIRG | — — 200 — mV

Rpy 55 FRFHE PR — — 4.3 — kQ

VF(NRST) NRST 8 — — 160 —
VNF(NRST) NRST iR — 500 — — ns
1. BBETHME, HRIFEES~MR.
Vbp
7|‘?§‘|3'§1/{;LEEE§\ Rpy
- \*\\NRST | N
K ~— s KRS T
CLFOA ué
1. MNP R A TIRIFRILEFEE L
2. F FuATURIENRSTE BIAY R ALK T 326. 3. 1R &R ARV L aws), BNIMCUR BEE AL
&l 6-10 i AY NRST 5|BIRP
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6.3.16. 12 {if ADC #¥1%

,)“lJﬂ SHENH] y§ﬂ1ﬁ
I EEAESX EBRERRITARIE.

% 6-38 ADC 434

] B 14 RME | BAE | RAE =X va
ADC_VREF = VDDA,
N 2.0 — 5.5 Y
ADCCLK < 500kHz
ADC_VREF = VDDA,
e - 2.4 — 55 v
Vooa T+ ADC BytE#lRIREE | ADCCLK < 16MHz
ADC_VREF =
Int.2.5V, ADCCLK < 2.7 — 5.5 \Y
250kHz
Ipbaanc) ADCOT {Er R Vpp=Vppa=3.3 V — 0.7 — mA
fapc ADC Bt $hs5iz — — 14 — MHz
fs RAEERE _ _ 1 _ MHz
fanc=14 MHz — — 823 kHz
frric? SNERfR & SRR
TRIG A ! — — — 17 Vhros
VAIN igﬁEE:E?E — 0 —_— VREF+ V
RAIN(Z) I EREI N BB T — — — 50 kQ
RADC(Z) SKAEFFREMRE — — 1 — kQ
CADC(Z) AEBRERIFEE — — 3 — pF
o1 fapc=14 MHz 8.4 us
tea @ ROAERT (8] ARe
— 117 Ufapc
WLATENCY(Z)(4) ADC_DR FHFaa 5 AR — 2 — 3 Ufpcik
Yo filh & SRR — 2 — 3 Ufane
Jitterapc fill & ¥ 3BT E) ADC £l3 — — 1 — 1Ufapc
o fanc=14 MHz 0.107 — 17.1 us
ts” SKAERS 8] =
— 1.5 — 239.5 Ufapc
tstag” 12 R ia) — 20 Ufaoe
fanc=14 MHz
. Ape e 1 — 18 hS
@ BRI 12 W
conv (B4ERAERTH) e 14 B) 252(F KB A [E] 19 R
12 LR . Ufapc
A BRI ts+12.5)

A RERERNGE#R$(12.5 x ADC 40 E HA), IDDA L 100 yA 0 IDD £ 60 pA BIZRSNEFEEEERER.
WIHRIE, RE~RFMWIK.
bff%&dﬁﬁ@ﬁ ADC . TBEFFHFIHCIEER.
MY M ERHIRLERE ADC_DR FFHEREMEIR. iZFEEAL EOC 55,
Hfz 1: RanBRAELAR

Ea R

Ts
fanc x Capc % |n(2N+2)

Ran < -Raoc
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ERARGSEE DETFHIARIFRENT 14 LSB MBAIMBEN. XE N=12 (12 [IH ).

F 6-39 7E fapc=14 MHz T B Ran S K1E

Ts (cycles) ts (uS) Ran max (kQ)®

15 0.11 2.7

75 0.54 17.4

13.5 0.96 32.1

28.5 2.04 NA

41.5 2.96 NA

55.5 3.96 NA

715 5.11 NA
239.5 17.1 NA

1. WiRIE, RESBPUR.

% 6-40 ADC #5EHO®

o= S8 MK &1 BRI{E sAEY ==K (v
ET BATEERIRE +4 —
EO frize | now=8MHz 43 _
VDD = VDDA =5 V, ADC Vref = VDDA
e Ran < 10 kQ
EG iR Ta=25 C +5 —
ED ENHMIRE +1 —
ADCVref = Vppa LSB
= fADC =14 MHz
EL | ®Mowmigs | owx=8MHZ 1 _
Vop = Vppa =5V
o Ran < 10 kQ
ED ENHMIRE T. =25 +1 —
A=25 ADCVref = Int 2.5V
. . fADC = 250kHz
EL FAPEMIRE +2 —

ADC DC #EHESERNRREFHNE.
ADC HESTUENBRMEL : NIZBRAEEMITE FFER)RBUGASIH EEIATGRR, BAXSEE
BERAES — MR EPITE R ERM. EWETRIIEIANGERHNARERIUSI M _EIZm—1 B

EZRE (SIMHEt),

ERIEET 6.3.14 FIBER e Zlingein BRI B EF N B RA#0E ADC ¥ .
3. TEMRHIAY Vopas SMERFERESCENFILURSEFRIMEEE.
HEETHMER, RE~ARP.
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Vssa &

4094 —

4093 —

A\

Ny

4095 — — m o oo

(1) SEERtT IR L) F
(2) FEIEFR AT AR 2%
(3) & SIS IE A%k

ET = BRAWPEIRE: SCERAIEAE
& BN R A IRE.

E0 = RBBIRE: SFRE—/PKIH
BEE -z B RARE.

EG = HIFRE: BEEE—I T
MEFRRE—NZERNRKRE.
ED = EN&MIRE: LhrSKAIE
Bz BNRARE.

EL = MO&MIRE : TR
MA BB ELZ BHRARE.

: 1

»
»

2 3 4 5 6 4093 4094 4095 4096 Vooa
6-11 ADC #EE 4514
VDD
Vr
ADCRHEIRFFEE AR
Ran® AINx Rapc
i ] ym 1218 38
Vr I+ 1uA
Cparasitic @ I—
— B Canc
——
] — ——
] ] ] ] ]
] ] m m m

Rans Rapc 1 Capc RIBES £ R 6-38: ADC $¥4.

& 6-12 ADC B8R A EEE]

Cparasitic £ PCB 1R LI A (BURTIEHEF PCB &k HRE)M L PAD BE (K4 7 pF. — 1 Ef

Cparasitic ESEREIEEE. ATRMXE, FIZER/ fance

iEF PCB &ite#®
HiRMtE BB 6-13 Fix: HIRMHE S RATRIGERNIT.

RATGEIEMAERIAT .
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6.3.17. 5EE{§4@%§(VTS)#§TSE
#* 6-41 TSHHMH

e S =NME | BENE =X{E ==Kiva
T Vs R E — +1.4 +2 C
Avg_Slope® | FsiEz — 43 — mv/C
Vs 25C RHEBE (5C)2 — 1.50 — Y,
tsrart") ADC_IN16 £ B zhEta) — — 10 us
ts tomp EEUE R ADC SRR 8] 4 — — us

1. WIHRIE, RES~@RPMIK.
2. f£VDDA=3.3V + 10 mV &4 TME. V,s ADC #HIERFMHAE TS_CALL FHdh., £EFK 3-2: BE
R SR ROEE.
6.3.18. 10 RAFRFFHEEE(Viosn) 5t
F 6-42 10 FHRFFERESFM

N5 el RME | #8E | ®BXE L
ts osn IR Viosn It ADC SR 8] — 4 _ us
tiosH SAMP 10 OMANRHERTE (FRAR 1 FFk 6-43) — 3.32 — us
tIOSH_HOLD(l) IO O EHRIFFRTE) (KHARKMER) — 1 — ms
Viost_an"> 10 OB ESEH — Vopa-1.5V \
Viosh orrser” | BRESSIFREE — 8 _ mv

1. &IHRIE, RE~AEPMRR.
AR 1: tiosn save R/MEAR
tiost_samp > [ 0.04xR +2.84 ] (us)

#+ 6-43 FEIMBBEKBE TR/ tiosy save

FFE(kQ) tiosH_samp (US)(l)
> 50 (M HEE)
50 4.84
25 3.84
12 3.32
<12 3.32
1. ®IHRIE, REFA&EPR.
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6.3.19. EEBAH BB

* 6-44 TERUKHBEIFME

s S =/IME BRI mAE ==L
ts op | IFERIEHIALAT ADC RAERTiE] — 4 — us
top save” | 10 SINRALEIH R R 5] — 300 — us
Vor an” | 10 INERIESER, Vop =5V Vss — Vopa -1.4 \Y
VOP_OFFSET(l) KIFBREE — +0.75 — mV
GBWY | 1B — 2.49 — MHz
PSRR™ | EiREREHEIEE, Voo =5V — 100 — dB
CMRRY | #4EMHIEL, VCM=Vp/2, Vpp =5V — 100 — dB
GAINY | B3z — 135 — dB
1. ®IHRIE, REAGRPUR.
6.3.20. HLEkEE
& 6-45 LEEiEE4EM
mo 2% w=/IME BAE mAE .
COMP1 COMP2 | COMP1 | COMP2 | COMP1 COMP2
Vopa 1R R EIR 2.0 2.0 — — 5.5 5.5 \Y,
Vin tra s E SR 1.0 Vss — — Vooa | Vooa-1.0 |V
ELikes &£ 1.5V, M
to ANBEESE IR — — — — ns
1.5V+100 mV 251k
Vofiset bR mBRE? — — +8 +7 — — mv
lopomp) | FLER R HHTIIFE — — 60 60 — — A

1. -40°C~85°C, Vpp=2.0V~5.5V,
2. -40°C~85°C, Vin = Vpp/2, Vpp = 2.0V~5.5V;

6.3.21. TIM ERIE&45 %
BEENGIEERThEES M GHHELE. AR, SNERETER,. PWM i) AU MIEE, BME 6.3.14 %5,
= 6-46 TIMx i

e S &¢ 5/MEY sAEY :=Fivs
— — — t
teo(TIM) | ERFEE S g TR
fTIMXCLK =72MHZ 13.9 — ns
. CH1 ZE CHA4 g9ERTE4p — — frimxcL/2 MHz
T | et frameik = 72MHZ 0 36 MHz MHz
t éﬁ?%? P\]%BHTJ"-EEIJHT]', 16 - - 65536 tTIMXCLK
COUNTER 1 (3 3+ 85 22 vt b JE) A frimxcik = 72MHZ 0.0139 910 us
— — 65536*65536 tTIMXCLK
t = A AT EERYTTHE
MAX COUNT * © fTIMXCLK = 72MHZ —_— 5965 S

1. ®HRIE, RE~@RPUR.
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&k 6-47 JMIIFIVME 40kHz BHEh (LSI) TE{JHEE’J‘BEij(ﬁEBTJ'HTJ'IEJ(l)

TINEH PR[2:0] & /\#BAT RL[1:0]=0x000 | & Ki#BAT RL[1:0]=0xFFF B
14 0 0.1 409.6
/8 1 0.2 819.2
/16 2 0.4 1638.4
132 3 0.8 3276.8 ms
164 4 1.6 6553.6
/1128 5 3.2 13107.2
1256 637 6.4 26214.4

1. bR BeIETE)2H 40kHz BHA R, (BRMBUEHIZEAER RC SRERTEE A LAM 30kHz &) 60kHz. 1tE5h,
BNER—NERRISNER RC K585, /EMRBIRETHE{AEEKIE APB BT4h5 LS| BT4hpysEAIEL B
HE, FrA RC AHIBRAMAHEM.

F* 6-48 HOEIAE 72MHz Bf$h (PCLK) TRY& /)& KHBETETE]

9 5hEs WDGTB &/ NEBEHE = KB E =<K (v
1 0 0.0568 3.6409
2 1 0.1138 7.2817
ms
4 2 0.2275 14.5635
8 3 0.4551 29.1271
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6.3.22. E{EEDO

SPI #EO%YE

BRAEFFANER, TRIVEMESHRERIMREERE, focux MEM Voo HEBEBEMFER 6-4 WFHNERFE.
BXBNEHEERAIIEESIBI(NSS, SCK. MOSI, MISO)#u45iti¥lE, 22863141

% 6-49 SPI4FW

s 2 £ =/ME mAE B
fsck FER — 36
SPI B $hin s MH
Llte(scky ek MR — 18 z
I“SCK’ SPI FAFITIEMS | faBiszs: C=15pF _ 6 ns
f(SCK)
tounss) NSS 337 Hid] MERK ATpeik — i,
tou(nss) ) NSSB R3] MAER 2Tperk + 10 —
twisckH) . . FHE, fpck = 36MHz
SCK = Fn1E a9 Tecik 12-2 Tocl/2+1
fwisery) BARHORIE] WS SRR =4 PLK PoLle®
tsu(MI) 3 o N I*ﬁﬁ 4 —
I NSRS
sy BRI NE BT E WS c —
Ty " X FHER 4 —
NIR$EFR
sy BRI (RIFET1E] Wi c — )
ta(SO)(Z)(a) iﬂ?&iﬁﬂjiﬁl"ﬂ HTJTE—'] }‘A$§ﬁ, fpc|_|< = 24MHz 0 4 TPCLK
tais(s0) BB A P MR 0 18
ty(so) g R =Ry G ] MIBER (FRELBZRE) — 22.5
tymo) g R =Ry G ] FERR (FRELBZRE) — 6
thiso) " . MIES (FREINIEZR) 115 —
R R IFATE] N
thio) | TR (BEENEZE) 2 _
PI 5
DuCy(SCK) > M;Eﬁzi\ e MR 25 75 %

RRHITAEL, MAZHE~RMNRAE
R/MERRREAL R &/EE, RAERTERRSEEN&ARIE.
R/MERIKFARENRNESG, RRXERFBRELZETSHESHRKXRE.
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NSS input \ &g T
tSU(NSS)  tc(SCK) P th(NSS)
CPHA=0 2 —\—
CPOL=0 - | |
tW(SCKH) |_tw(SCKL)
CPHA=0 I
CPOL=1 _
ta(SO) €| tv(SO) « > th(SO) <€—> Fggg@ tdis(SO)
MISO (¢
OUTPUT MSB OUT BITGBDUT LSB OUT
tsu(Sl) «—»
MOSI {t
th(Sl)
6-14 SPIBfFE-MAERFHH CPHA=0
NSS input \ &K
tSU(NSS < tc(SCK) th(NSS
CPHA=0 “
CPOL=0
(SCKH), ’
“tw(SCKL)
CPHA=0 —
CcPOL=1 —\—
tv(SO >
ta(SO)< > s th(SO)|¢—p tr(SCK) tdis(SO)
so , tH(SCK)
outpur ——— X MSB ouT BIT6 OUT LSB OUT
(tsuSh | thsh
MOSI {
INPUT MSB IN BITT IN\| X LSB IN ol
& 6-15 SPIETFE-MEXFH B CPHA=1
NSS input \\
tc(SCK) d
CPHA=0 —\_
CPOL=0
CPHA=0 —
CPOL=1 /
CPHA=1
CPOL=0 /
CPHA=1
CPOL=1 \
tw(SCKH) > [“r(scK
tsu(MI < ( )
su(Mi) tw(SCKL) ) tf(SCK)
MISO
INPUT MSB IN BITé\\!N LSB IN >[
th(MI) >
MOSI f
ouTRuT X MSB OUT BIT1 ou\q\l LSB OUT X:.
tv(MO) <> th(MO)<>
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7. HEER

FT32F030xx / FT32F032xx th A QFN20. QFN28, QFN32, QFN48, TSSOP20, SOP28, LQFP32, LQFP48
M LQFP64 A s, BAFHERTUNT:

QFN20
D ne
h
| UASRURUAUIINN IS
2 i —1
D) ]2
N M= i
D) C
—2 -
i NnNEaki
_ EXPOSED THERWAL / |2 ‘__ B
PAD EONE Nl
‘;[l
T O I W | 1 BOTTOM VIEW
U =
Symbol . Millimeters - Inches
Min Typ Max Min Typ Max
A 0.700 0.750 0.800 0.028 0.030 0.031
Al — 0.020 0.050 — 0.001 0.002
b 0.180 0.250 0.300 0.007 0.010 0.012
I 0.180 0.200 0.250 0.007 0.008 0.010
D 3.900 4.000 4.100 0.154 0.157 0.161
D2 2.550 2.650 2.750 0.100 0.104 0.108
e 0.500BSC 0.020BSC
Ne 2.000BSC 0.079BSC
Nd 2.000BSC 0.079BSC
E 3.900 4.000 4.100 0.154 0.157 0.161
E2 2.550 2.650 2.750 0.100 0.104 0.108
L 0.350 0.400 0.450 0.014 0.016 0.018
h 0.300 0.350 0.400 0.012 0.014 0.016
L/F Six R 114*114 4.488*4.488
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QFN23
D . Nd
m buolup i
o L A J
1 —= < ==
| e =], Mo
— | —
=k =
D -
) ) =
o IR S S,
OO
b Lg.L_ _ bl
TOP VIEW EXPOSED THERMAL BOTTOM VIEW
PAD ZONE
| <
noofooo
SIDE VIEW h
Millimeters Inches
Symbol - X
Min Typ Max Min Typ Max
A 0.800 0.850 0.900 0.031 0.033 0.035
Al 0.000 0.200 0.250 0.000 0.008 0.010
b 0.150 0.200 0.250 0.006 0.008 0.010
bl 0.180REF 0.007REF
c 0.203REF 0.008REF
D 3.900 4.000 4.100 0.154 0.157 0.161
D2 2.550 2.600 2.650 0.100 0.102 0.104
e 0.400BSC 0.016BSC
Nd 2.400BSC 0.094BSC
E 3.900 4.000 4.100 0.154 0.157 0.161
E2 2.550 2.600 2.650 0.100 0.102 0.104
Ne 2.40BSC 0.094BSC
L 0.350 0.400 0.450 0.014 0.016 0.018
h 0.250 0.300 0.350 0.010 0.012 0.014
K 0.250 0.300 0.350 0.010 0.012 0.014
R 0.075REF 0.003REF
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QFN32
D2
3
- Uuuuuu
1 P — 1
2 D L:e C 2
— h (-
- R C—2
I ) [
— (-
D ) (.
f‘l —
S Tannnnnn
b - o
] Nd -
EXPOSED THERMAL /
PAD ZONE . ,
BOTTOM VIEW
-
r— i
“ =
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Nom Max Min Nom Max
A 0.700 0.750 0.800 0.028 0.030 0.031
Al 0.000 0.020 0.050 0.000 0.001 0.002
b 0.150 0.200 0.250 0.006 0.008 0.010
c 0.180 0.200 0.250 0.007 0.008 0.010
D 3.900 4.000 4.100 0.154 0.157 0.161
D2 2.600 2.650 2.700 0.102 0.104 0.106
e 0.400 BSC 0.016 BSC
Nd 2.800 BSC 0.110 BSC
E 3.900 4.000 4.100 0.154 0.157 0.161
E2 2.60 2.650 2.700 0.102 0.104 0.106
Ne 2.800 BSC 0.110 BSC
K 0.200 — — 0.008 — —
L 0.350 0.400 0.450 0.014 0.016 0.018
L1 0.300 0.350 0.400 0.012 0.014 0.016
L2 0.150 0.200 0.250 0.006 0.008 0.010
h 0.300 0.350 0.400 0.012 0.014 0.016
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QFN48
D
- D2
48 | = | ke
{
. ! | N qJUUUU!UUUU(]
\ ot i ‘ - ‘ =F
-] _ (-
1 =) 1 =l h —
‘ - ‘ =
S R R - F = S I
| o | =
| =~ | -
-] (-
‘ - ‘ (-
| 1 10h000000N0
| e I b1 b
EXPOSED THERMAL i
PAD ZONE
TOP VIEW BOTTOM VIEW
| | ‘
' | 1
5] —i| =
-
SIDE VIEW
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Nom Max Min Nom Max
A 0.50 0.55 0.60 0.020 0.022 0.024
Al 0.00 0.02 0.05 0.000 0.001 0.002
b 0.13 0.18 0.23 0.005 0.007 0.009
bl 0.12REF 0.005REF
c 0.10 0.15 0.20 0.004 0.006 0.008
D 4.90 5.00 5.10 0.193 0.197 0.201
D2 3.60 3.70 3.80 0.142 0.146 0.150
e 0.35BSC 0.014BSC
ne 3.85BSC 0.152BSC
Nd 3.85BSC 0.152BSC
E 4.90 5.00 5.10 0.193 0.197 0.201
E2 3.60 3.70 3.80 0.142 0.146 0.150
L 0.30 0.35 0.40 0.012 0.014 0.016
L1 0.13 0.18 0.23 0.005 0.007 0.009
h 0.25 0.30 0.35 0.010 0.012 0.014
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TSSOP20
D

TIT

LA

e
- =

#1PIN

E1

N7
\“‘--._ ,—fJ__

J

Symbol . Millimeters . Inches

Min Typ Max Min Typ Max
A 1.070 1.120 1.230 0.042 0.044 0.048
Al 0.050 0.100 0.150 0.002 0.004 0.006
A2 0.950 1.000 1.050 0.037 0.039 0.041
A3 0.411 0.436 0.461 0.016 0.017 0.018
b 0.200 — 0.280 0.008 — 0.011

6.400 6.500 6.600 0.252 0.256 0.260
E 6.300 6.400 6.500 0.248 0.252 0.256
E1l 4.300 4.400 4.500 0.169 0.173 0.177
e 0.625 0.650 0.675 0.025 0.026 0.027
L 0.550 0.600 0.650 0.022 0.024 0.026
L1 — 0.250BSC — — 0.010BSC —
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SECTION B-B
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Dimensions In Millimeters Dimensions In Inches
Symbol

Min Max Min Max
A - 2.65 - 0.104
Al 0.10 0.30 0.004 0.012
A2 2.25 2.35 0.089 0.093
A3 0.97 1.07 0.038 0.042
b 0.39 0.47 0.015 0.019
bl 0.38 0.44 0.015 0.017
c 0.25 0.29 0.010 0.011
cl 0.24 0.26 0.009 0.010
D 17.90 18.10 0.704 0.712
10.10 10.50 0.397 0.413
El 7.40 7.60 0.290 0.299

e 1.27(BSC) 0.05(BSC)
L 0.70 1.00 0.027 0.039

L1 1.40REF 0.055REF

] 0 8° 0 8°
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Symbol : -
Min Typ Max Min Typ Max
A — — 1.600 — — 0.063
Al 0.050 — 0.150 0.002 0.000 0.006
A2 1.350 1.400 1.450 0.053 0.055 0.057
A3 0.590 0.640 0.690 0.023 0.025 0.027
b 0.330 — 0.410 0.013 — 0.016
b1 0.320 0.350 0.380 0.013 0.014 0.015
c 0.130 — 0.170 0.005 — 0.007
cl 0.120 0.130 0.140 0.005 0.005 0.006
D 8.800 9.000 9.200 0.346 0.354 0.362
D1 6.900 7.000 7.100 0.272 0.276 0.280
E 8.800 9.000 9.200 0.346 0.354 0.362
E1l 6.900 7.000 7.100 0.272 0.276 0.280
eB 8.100 — 8.250 0.319 — 0.325
e 0.800BSC 0.031BSC
0.450 — 0.750 0.018 — 0.030
L1 1.000REF 0.039REF
0 0° — 7° 0° — 7°
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Millimeters Inches
Symbol : -
Min Typ Max Min Typ Max
A — — 1.600 — — 0.063
Al 0.050 — 0.150 0.002 — 0.006
A2 1.350 1.400 1.450 0.053 0.055 0.057
A3 0.590 0.640 0.690 0.023 0.025 0.027
b 0.180 — 0.260 0.007 — 0.010
b1l 0.170 0.200 0.230 0.007 0.008 0.009
c 0.130 — 0.170 0.005 — 0.007
cl 0.120 0.130 0.140 0.005 0.005 0.006
D 8.800 9.000 9.200 0.346 0.354 0.362
D1 6.900 7.000 7.100 0.272 0.276 0.280
E 8.800 9.000 9.200 0.346 0.354 0.362
E1l 6.900 7.000 7.100 0.272 0.276 0.280
eB 8.100 — 8.250 0.319 — 0.325
e 0.500BSC 0.020BSC
0.450 — 0.750 0.018 — 0.030
L1 1.000REF 0.039REF
0 0° — 7° 0° — 7°
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Millimeters Inches
Symbol : -
Min Typ Max Min Typ Max
A — — 1.600 — — 0.063
Al 0.050 — 0.150 0.002 — 0.006
A2 1.350 1.400 1.450 0.053 0.055 0.057
A3 0.590 0.640 0.690 0.023 0.025 0.027
b 0.180 — 0.260 0.007 — 0.010
b1l 0.170 0.200 0.230 0.007 0.008 0.009
c 0.130 — 0.170 0.005 — 0.007
cl 0.120 0.130 0.140 0.005 0.005 0.006
D 11.800 12.000 12.200 0.465 0.472 0.480
D1 9.900 10.000 10.100 0.390 0.394 0.398
E 11.800 12.000 12.200 0.465 0.472 0.480
E1l 9.900 10.000 10.100 0.390 0.394 0.398
eB 11.050 — 11.250 0.435 — 0.443
0.500BSC 0.020BSC
0.450 — 0.750 0.018 — 0.030
L1 1.000REF 0.039REF
0 0° — 7° 0° — 7°
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