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2. HEIREA

FT32F072xx R =4 &EHY ARM®Cortex®-M0 32 i i RISC A#%, maLIENER 72MHz, HNESRFE
22 (5% 64k ETRINER 8k F 1A SRAM) FEZERIEER /0 v 0. SH BEERNEEZO (219 12C
O, 2 SPI#EO. 249 USART #OFM 1N USBIEO). 1412 5L ADC #1 7 NEH 16 (it #sssn 1 4
SRiEF PWM 3088,

FT32F072xx T{EF-40°C~105°C ;EEEH, HEBEHEE 2.0V E5.5V. —RFINEBEERRIERINGER BB
g*o

FT32F072xx 121t 2 AR FI4E: M 48 BIF0 64 B,

XL 1S FT32F072xx ITHISSE A I 2N A, N AEHFARRE. FHEE&. AV RN A%
FHEM. PCIMZE. HF1 GPS £&. T NA. FIREZEHIZS. =R, FTEIHL. Al RERK. 1
$hixtif A0 HVAC,

£ 21 FT32F072xx RIS HikER

shig FT32F072 FT32F072 FT32F072 FT32F072
R8AT7 R8BT7 C8AT7 K8BT7
Flash kbytes 64
SRAM kbytes 8
=R I IR 1 (16bit)
ERTEE i@ F A 5 (16bit)
EXR 1 (16bit)
SPI 2 10
R 12C 2 1@
CAEEEIN)
USART 2 2
USB2.0 1 1
12 {iL ADC (JBiE#) 16 ext + 4 int 16 ext + 4 int 10 ext + 4 int 10 ext + 4 int
7 i DAC
D RS
B
S RIS 24 17
GPIOs 51 55 37 26
&K CPU $iiZ% 72 MHz
TR ESEE 20-55V
TIERESEE -40 — 105 °C
ESEEY LQFP64 LQFP64 LQFP48 LQFP32
1 ¥ SPI2
2 F 12C2
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@Vop
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%%%ﬁ%'@# SWD - oo 5V to1.6V __[ Vo207 88
as AF Flash | F'ash Vpois <] VOLT.REG
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. .
Pensa) - [ GPIO port B | S S ADCCLK RTCIF_fat> PEERSTE
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';"i:[a:‘g] GPIO port F CRS ' ' ETR input as AF
: < ﬁ > TIM6
3 groups of PAD H CRC SYNC
8 channels Touch
Analog
. controller 1 channel as AF
switches AHB
2 channels
EXTI ] APB 1 compl ,BRK as AF
55 AF <l\:i> WKUP /N:> T IW\I/DG H 1 channel
‘ @Voo 1 compl ,BRK as AF
<E> 1 channel
SYSCFG 1 compl ,BRK as AF
IR_OUT as AF
WWDG RX,TX,CTS,RTS
OVIERE comp <#> CKas AF
OPON @Vopa DBGMCU Rg:(,TX,g"I:'S,RTS
OPOP N ,CK as
OPAMP -
TR A onewie i)
Qons MOSI/MISO
Temp Power <ﬁ> SCK as AF
sensor control e
I @V SCL SDA ,SMBA
L 0 bD (20mA for FM+)as AF
16 | NJ| 12-bit IE j E
AD inputs || ADC SCL SDA
VDD:l I J L as AF
\Y 10
ssﬂ SH @Voon
I:I Vppa fEHL I:I Vpp ftHL I:I Vbpi1s ftH
2-1  RGHEE
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3. @ik

3.1. ARM /Y Cortex-MO0 /0 H A AEFR SRAM

ARM HJ Cortex-MO A2 R EFH—KAVIRA R ARM L3238, EALH MCU MEERE TERBANTE,
FERBISIEEE .. BRORZRIE, RFRREEHEATEEER TR P RS

ARM #] Cortex-M0 2 32 iif9 RISC Ab¥22E, E&ZLL 8 fusk 16 M RAZFESHIARBYE.
FT32F072xx HIBEAER ARM #Z:ily, EItESFHEMN ARM TEMKEGRE .

3.2. HNERNGFFHES
AR AT R

By
® CPU B#h I 0 HHIREIE/BiA19) 8k ZHAER AR SRAM
o IEFKMEFlER:

— 64k+4k FTHRARINF A RRBIEZMELHE

— EIFET

RIF A NEFEERIP (0.5k FHHRE) SERL TR B RNFIZERF:

— KA 0: FiERIP
— 5 1: AFIRRIP, £ debug AT, HEH SRAM B3, ARGZFEEXBINMREIIR B EREFX
— %A 2: BRIERP, RENEREFEXESR), B debug HAWEH

3.3. mMFEX
FEHLET, FEHLSI BN AR ISR LT A FiEFE=F ARz —, R 3.1 Fix:

o NIEFXEE
o NERGHEHXE
® M#RAX SRAM B3f
% 3.1 Boot #EREE

BoottiEREL & o
nBOOT1 | BOOTO%E SISk
X 0 FEFX
1 RGEFEEX
0 1 2 AN SRAM

34. CRCZEHETT
CRC (B ARE) BERATFEHEERA—NIHIENE R ZIMA RS —4 CRC K.

ARMHNAS, CRC REKRAWMARKEHIELEREHIFETEM. &£ EN/IEC frfEd, RET MR
FRBFBIETEMN—175%.CRC ERET AR HE—MRENER, ARkS8RAE KA EMELR.

3.5. HFEEHE
3.51. BFEM#tHEFR
® Vpp=2.0~5.5V: iBidsMER VDD BRI 1/0 HERFNAEREE [E T 228
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® Vppa=Vop~5.5V: JNERIEIEEEE =L ADC. S8R, RC #R5%25#F1 PLL £ (2 ADC ¥4 Vooa BT,
Vooa RAKEEENIZA 2.4 V), Voo BIELT—EZET Voo BJE, Vooa5 Voo BT LR
3.5.2. HiRHtBEY

ZinhFB EBENM (POR) Mg E 4L (PDR) B, EfI—ELTI/ERS, UBERI/EEE—EXF 2V.
LHBEBEERTEEREERE Veorror B, tTH—BEATEMRTE.

o LHEMNMRKIE VooHE. EBFIME, Vooa5 Voo R LR, HFEE—EFT Voo BIE
o S NEATIEIE Voo #1 Vooa BBIE, RN A FAILMRIE Vooa FTF Voo BIE, AB4 vooa BENSITZINAE
ABE AL B X HEESXAIZIIgE, XA LUR D HEIEDGE

ZERE— N RIZEESN (PVD) B, ATEN VDD BEH A 58 ENEERE/ELLE . X Voo BB
JE1&T Vevo BIMEERESE Voo & T Vevo BMERER, AILAEE—ANET, ZPEREZIEFTUSEESER
& FE MCU HEN—PNRERES. AIRIZE ERMIThEE BRI R HFRE.

3.5.3. HEEHHE

TSR ERNEEIETSE 1.6 VEEIESREM 1.5V EEFHHSE,

1.6 VEBEATREHRMIERN, HEEMZE—EBELTIERKE:

® Normal: ATATEEHEERNTIFLER
o LP: RATEILRN, XA FHREIRDIFE

EFNERT, 1.6 VAEEFEDSLTFIEERES, BT, 1.6 VEEADSGESERES, %OBRE
¥, SRAM MIZEHRARHSEK.

1.5V BB EAT A UBT R Re sk H 2,
3.54. {RIhEEHER
ZSA X HZMRIFEER, ZMEREEXTMARIIGE, B EEENMREE R < B RIFH .

o ERIER
EERERT, RE CPUATFEILRES. FIANIMEHIBEEETE, Y— ) hEiskEEHT4%, 7TLMRER
CPU,

o (ZIFER
LR AT UK IIFEN EfRH E SRAM MFEFERNBLSEKR. TE 1.6V B #ESFIE, PLL, HSI
#&%58E. HSI14, HSI48 A1 HSE SRAIRSHS&EMEH. 1.6 VEBERADBRAUL T EEERHZRINFER.

ZS R AT LUBE R EXTI Z&MERE IER, EXTI &t &R LZ 16 MLk & RTC.
FIERXT, WIEBNRAUEREIE.
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o ZHIER

FNBERN WA TR RIEIFEBRIER, S 1.6 VEEIETHEE XH, HILLEAN 1.6 VIiga FiEEREPLL,
HSI #&5%82 . HSIM4 #R5%588. HSI48 k5% 5 HSE RIARHR XA T . EANFNERE, BRTHRNSE
g%, SRAM MMAZHEFERZASTHESLK.

LHMBENL, — MBS, WKUP ER_EFAGEE RTC FHLER, BAREFIERR.

AFNERT, BB (EER) RENMRHASIEIL. EENGIIENXE, MREET RTC, Aift
AFEERE, RTC REANKHASEL,

3.6. GPIO

1 GPIO SIME AT HRHERERMLE GERZIR) . WA GERAF LRHTH) HEMIMNIIIEER
H. % GPIO SIMEME5HFHEMMERIMIER. BRT EBERMAIIGENIRD, AR GPIO 5|M#EA
AERIBIREN

ERZEMHBRT, /O SIMESMRINEER UEE — M ERRIEDIE, UBEREIIEAN /0 FFH.
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3.7. E9hFIEZN

AGRTHRER L ETERFIMER, BASMATAE HSI 8 MHz BT B 245 1%1F A CPU ZRIARTHh. SR 4~32
MHz B8 (HSE) {EARSGEHERE, AILUSIRIZITHEERIES, 2L IEIER, REFTHERIY]
BRE|IAER HSI BYeh, FEIRTANRERE TETHERA T, ZHhERMa =%

—LEF SR E RIFEN A HECE AHB 5% APB $5i%, AHB 1 APB B$ha KIZEH 72 MHz,

CRS
to ADC
asynchronous
HSI48 RC HS148 clock input
48MHz
HSTRC sl > to12C
8MHz SYSCLK
to AHB bus,
HSI14 RC HSI14 » core,Flash,DMA
14MHz to system timer
SW » FCLK Cortex free
\ELLSRC PLLMUL \k running clock
PLL n AHB APB
|| /1,2,3,] | *p*3, ] prescaler [+ prescaler |PCLK to APB
.16 || 16 |lrIciK 12,.512| |/1,248,16 peripherals
PREDIV
HSE
if(APB1
CSS | prescaler to TIM1,3,6,
—1)*1 else *2 > 14,15,16,17
» to USART2
4~32MHz PCLK
HSE OSC ||
SYSS;F L » to USART1
RTCSEL[1:0] LSE
/32 ]
LSE OSC p to RTC
32.768kHz
HSl48 L » toUSB
PLLCLK ——
LSI RC > to IWDG
40kHz PLLNODIV
PLLCLK MCO
HS| ———— MC?PRE > to TMI14
HSI48 —
HSIM4 ——— 1,24, >
HSE ——— ... 128 Main clock output
SYSCLK ——
LSl
LSE

31 BI$hiERE]
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3.8. bR

SHRABAERNTHRIZSERE, IBFAEE R RN H R MR RIIFER LB .
SEBETREU TR —FEL:

® SMERIO HIAN
e DACHiIH

AN LR ERERRE B IREE STOP 185K, A Timer A& FHIHERNEEMH, IHEOLLKHFERRN.

3.9. HEFMESFIHOEHIZEE (DMA)
5EERIEA DVMA SR 63 F 0. IMERIEEFE6E R IME AL R .
DMA THHEIAEHEIR, BIRRITHIER)AE PSRk APRBFRHRSLE,

FMEEEEEZHEREN DMA BX, IRESMBEELMREME. REEIHEEMRS Birz B
fRA/NEZ B ML,

DMA ATAFEESME: SPI. 12C. USART. Fif TIMx ERTEE (8T TIM14) %1 ADC.
3.10. RHEFFIEM

3.10.1. FETEEEHIZE (NVIC)

R RE T EEITEIRE, EBEE 32 MR FEKPENSEE (7845 Cortex-M0 B9 16 N rhifizk) 04 Mi
%R

ZHBEH NVIC 880514 B K HE BT A = B0 By AL 18
thif & N Ot EEH N N
X#BABINVIC $#EO

SIFHETH R IR

AR B R R S TR ST R A0 B

PR BRI T e

BIRELIEFRE
FETREIN BRIRE, RIS T HE

TZARR I S /NP R I BT {4 RO R R B E TR TN RE

3.10.2. SMERARBT/ERAIEHIZE (EXTD

SMNERERHR/FRAHEHIRR BIE 32 MBS, AT HERH/EHMERMRERS. SMETMIMEE M
&R EN (EFA TEEERERLE), FHEEBRIMMWFER. A— M EEFERHERPENERAPRE. EXTI
A AR EY /N P RRE S ] B BkoA o
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3.11. EHEESE (ADC)

12 (MR RBFASIE 16 TMHMBA 4 MAE CREGRE. BERENE. 10 REHERFEE. TREME
) EiE, AHITENSHEERN. EEERNE, ShEPH—EEMIEARIT B %R,

DMA #=#IZ8 /] Ak 55T ADC.

RIUBNADEERHED, SO EFAFEPREFREENIEFERHNEE. EEREEBHRAEREECE
B 72— AN R

3.11.1. BEMERESE (Vis)

mEERSE (TS) ERIRERES| ADC_IN16 MNIBEE, ATHRERSFAENBE Vs BFHIE.

ATE Vs 5REE RFLMTN (L HENS—FHEITRE), URBMREFREEE, REREFHE
RofiiE, REEE.
* 32 mELRASRKEE

RAERIERFR Fizipu fF ittt
L Ky Fany N=N:=3 ° ° -
TS CALY TS ADC iR, HMTRE 25C6C) RE | | o

Vooa=3.3 V(10 mV)

TS ADC BEa#iE, KEVTEE 110°C(x5°C), BE
TS CAL2 RIaRuR, RRTRE (#5°C). Rl 0x1FFF F7C2 - Ox1FFF F7C3
- Vopa=3.3 V(10 mV)

3.11.2. ASEEEE (Vrernt)

RERER EEE (Vrernt) IRE—NMEE GHFR) BEHIH LS ADC. Vrernt FERIERIZETEZ] ADC_IN17 SINIBIE.
Vrerint BIAEFREEE EH FMD 787~ S B 3 S 20 i, FRERSFEMEXE, XRiEER .

*® 3.3 MEEERERERE

REHERR A itk
RIAKIHE, KENTIRE 25°C(#5°C). B Vooa=3.3
VierinT_cAL \}iﬁiﬁ%\/) RENTIRME 25C(+5C)s BRI Voor=3.3 | (et 7B A~ OxIFFF F7BB
* m

3.11.3. 10 RHRFFHEEE (Viosn)

IO R RIFEBRTEE N THRYATBEEZTEWNEIE ADC ITEIZIBEHNERE)E, Flans EBE S E
BEEONE. 10 RAERFEBRIBEERY Viosn EEE] ADC_IN18 INBE. #NSBEEREELZ FXA
PUREZF—ERTE], ERRHFITIE, URERNSIRE.

3.11.4. TEBKEE (Vop)

EE R IR — i O B E EL B R A B E i 44 ADC. EiiE R EREIEE] ADC_IN19 SINBIE. &
MR ERERER FMD £~ RNRF 2NN, EHREREERERX (RiE), LHEBEEEHEIEHER
M NEEHFSF, AAUTHITIESHGE.
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3.12. EREMEI IR
tEREE 1 N ERITHIERSS. 5 MBEAERSEM 1 MEEAEREE.
TRIER T SRITHIERSR . BRAESRMEREFFAINGE.

% 3.4 ZEREINEELLER

ERTEE . . DMA B3R | ##3k/EE | E4b
EREE | HESESYER | HEBEEER SRR . S
e ” HR BiEiE |
e, k. | 1516553628
=50 TIM1 16 i = @ﬂz * o ..ﬂ V 4 3
B BEEEE
e, Rk, | 15165536 2|8
TIM3 16 i ﬁ\a L‘ﬂz * oo s N 4 _
B FEEEY
1 065536 2z [g]
TIM14 16 {i SEche v 1 —
\ * MIE B
5 1 165536 2 |g]
TIM15 16 {ir i1 ) ‘ N 2 1
B R
TIM16 1165536 2 |g]
’ 16 {iL e v 1 1
TIM17 e 2 HEEEH
1 165536 2 |g]
XK TIM6 16 {i i \ N 0 _
B IR

3.12.1. S&EHERE (TIM1)

SREFIERRE (TIM1D) TUHERRSEE 6 MBEEN=H PWM X425, ERBHEXBANELN PWM
Mit, RIS REMNBAERNS. MRS REER AT

® AR

o LR

® =4 PWM GRS FRIFFER)
e Hpohiat

BE N 16 (LBAER SR, ES TIMx Erf5EAHEERNINGE. BLE N 16 i PWM X £2BE, EEE2UEH
8E51 (0~ 100%)-

EHRRRT, R TUABRSS.

REEHSERAR TIM ErTZ4EE], RIS AR, EittSRESER 2T LIS ER 2R 5EE RS TIM
ERT BN EIRIE, RERSHBHEELE.

3.12.2. EAEREE (TIM3/TIM14/TIM15/TIM16/TIM17)

ERAET ZA 5 NMAELSEITHERERRR. S ERRELE~E PWMBL, SEAERRIEEE.
TIM3

RHRE-NAIRELH 4 BEBAERE. TIM3 E£T— 16 (L BZhEHBILAERITEJ[F— 16 £l
SihER. EREA 4 MELBEE, FATHRABRMEER. PWM, BE0RRIME

TIM3 & A E B 35 AT E BT 2R R ThaE 5 TIM1 SRIEHIERSFME T/, RERELHEHHEERE.
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TIM14
ZERSFET— 16 (LB EFSE T H[M— 16 LT8R,

TIM14 E5—1NRIiBiE, FTFmAi#EK/4amd ek PWM.
HEERERT, BEi8ESa8sss.
TIM15/TIM16/TIM17

TIM15, TIM16 #1 TIM17 BEEIRTTAE; TIM15 FEENEREETIRMEILHEMHEIRINGES TIM1 SRITHIER
#RNEILAE.

TIM15 BT LU BT 235532 Th6E S TIM16 #1 TIM17 B£ IT1E.
TIM15, TIM16 1 TIM17 EFFEEET—1 16 (L BN EHILIL I HEZF— 16 LTS 57EE.

TIM15 5 2 MiEE, AFEAERAMEELE, PWM siaikmiERiang; B8 1 BE4Mad, BiE27%
BEAMAL, EBAETIEXERFINT DMA IFRKEBLINEE.

TIM16 0 17 HA—1 21858, BTANBRMELE, PWM SRRHMERAE; HEMIS, FRRER
FNbIz DMA FERE R IhEE.

EEHRERRT, BTN HSRE TSRS .

3.12.3. EXENHE (TIM6)

XANERTRR AT ARAE 16 Rt

3.12.4. WM FI A

M EHIVRERETFT— 12 AAVER TSR FI— 8 ST 57EE, ER—NAIRIMIIA 40kHz BYIRTH 2SR 1
A5 ; BEAXAMEHESMIZ TEM, FFLAEREITTEIMENER. BTSSR E AR TFELE 63
FEMENRE, MEA— " EBRERNRANAEFRHBNEE, BERFESATUEER R RGBSR
BN, EERERT, HHSETUBERSE.

3.12.5. §OFIH

BOBRNMMARAE—D 7 et #sE, AT UEERBERET. EAUERGLEOMATEMNENRS.
EHRER PCLK IkE), EB5FRHMEDEINGE. EIRRERT, HHESTUBTRLE.

3.12.6. RGRTEERTES

XNEMREEATIMRERS, WATHE—MRENRRITEER. EREBTRFY:
® 24 [URNIBRITHER

o HIIEMEINGE

o LIt M 0 IR E— N R RS P

o  TYRIZRVRT IR

rev1.03 -13- 2021-12-14



Fremont Micro Devices FT32F072xx

3.13. FhiRARRATHIRE

FRIRAE R BB R M T A AR R INRE B R R T R, MIREH 3 MEM /O O4E, HZE 24 1 E
BERIBIE.

EANMERR 7 R LN SIREIERAR T8, NME% 7THEREIRIT - E IR SEEEMRIIR . @il
SMAFiE (FEMSE) FASIANBERITHINTG ARSI EE FEME. NS5 RIET —MREBEREE
BHRRE; CESRBNBERRE, AREBHEENRFEFTTEIRERF TR EBIHERBERX A
NERE. ATHEE CPUKWEREM, XMEENMHREREHFEHMBEERIESISERNFERFESHNINE
HHBIZIT. ATIERET, SEREHE—IREERRE, ZBEFTEEEZE—MIIMBER.

#z 3.5 MBEERESHOXNERE (VerA~C)

=g BARRMES B i O &R
TSC_G1_CAP PA4
TSC_G1_101 PAO
TSC_G1_102 PA1
TSC_G1_103 PA2
1 TSC_G1_104 PA3
TSC_G1_105 PA5
TSC_G1_106 PAG
TSC_G1_l07 PA7
TSC_G1_108 PB1
TSC_G2_CAP PB12
TSC_G2_101 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_|01 PA9
TSC_G3_102 PA10
TSC_G3_103 PA11
3 TSC_G3_104 PA12
TSC_G3_105 PA14
TSC_G3_106 PA15
TSC_G3_l07 PB3
TSC_G3_108 PB4
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FT32F072xx

%+ 3.6 MRERESHONERK (=VerD)
=R HARNIES AR i O B FR

TSC_G1_CAP PB12
TSC_I01 PAO
TSC_102 PA1
TSC_103 PA2
TSC_104 PA3
TSC_105 PA5
TSC_106 PAG
TSC_107 PA7
TSC_108 PB1
TSC_109 PBO
TSC_l010 PB2
TSC_1011 PB10

1 TSC 1012 PB11
TSC_1013 PB13
TSC_l014 PB14
TSC_l015 PB15
TSC_1016 PA8
TSC_1017 PA9
TSC_l018 PA10
TSC_l019 PA11
TSC_1020 PA12
TSC_1021 PA14
TSC_1022 PA15
TSC_1023 PB3
TSC_1024 PB4

3.14. SEHEtEh (RTC)

RTC 2—M#sz BCD ER28/ATH8E. T ENRENT:

R
o SENMION: ESENMRERERS (505 60 Hz) sEATIRSHARBE

RTC B$hiRan T~ :
® 32.768 kHz 7N Ef &R

rev1.03

MER, NREBATLUIRES I EFIFSFHIRK

-15-

HAheE, BET#. #. o, B (128524 /MEER). B, B, B, %, XA BCD %3
B AHm KL, 83528, 29 (F4), 30f31 XK

A REEFSh, BMRERS EFEFNERAEE

M 1 B 32767 4~ RTC Btk pIsnAS A% . XA A FERA ERTRES RTC
1 ppm FEEMBFRIERR, MARBIRIREHITHME

AN Al SRR RS RN R A
FHEENGERA TRERIAS. ZIEFTHMEIHEM EMEH4RENREHME, HEeREELENG
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o RNEMEINFE RC #5728 (40 kHz #EYHEK)
®  SiRIMNIBATINAY 32 4355

3.15. 12C QO

FBHEESEA 12C #EOU2C1 F112C2), A LA T 2 EHURN MR . 32 O & LR (100 kbit/s)
FRIEAE R (400 Kbit/s). 12C1 HFHRIE+HER (1Mbit/s), #8720 mA KIHLRIERNEE

FEOERHF 10 EL4FHbbbFn 7 E4F bR, % 7 EaFtbibiRs (AN AHLRLE, — AR E ik ERg) .
EATER 3 5 Al SR A AR U SR AN B R0
= 3.7 12C ThEesEIbL Xt

12C 451% 12C1 12C2
7 bt AR \ v
10 b4 iE =
FRERRR
PRIRIER
E4Ec
SMBus &3,
HRIR+ET 20mA IRFIRE
M STOP #& 3 Mifig — —

< | < [

2 [ ||| |

3.16. USART RERIHEEED

BHRNBRTHENESESEEED (USART1 f1 USART2), BERXIEEE 9 Mbit/ls. EEORTLUIER CTS,
RTS #1 RS485 DE (E S WM ETE, ZAIESEER, TVESBEMALENTEEER . USART1 5%
37 CPU B $hpy TERT 44,

#* 3.8 USART IhaeScInEL 5

USART Ih&e USART1 USART2
MODEM FrE R R 16
F§ DMA SEIELEE T
SHLBE
EEZEEN
EW TR
FEY B AT h R
B &R ERA N
RS485 AHIIRFNEEEES

<[22 | <<=

< |2 |||

3.17. HITMEIEO (SPD

%i5 2 SPI#E0O, ENRERRT, 2N TFENTHBERFAE 18 JKAL/F . 3 ST SHA] =4 8
RSN, ATECE RS 4 f~16 L. T BRI SPI 3ZECOE A LUER DMA #1E. TRIFMIFB T SPI1 1 SPI2
ErSEINHIThAE .
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#< 3.9 SPIIMHTHEER

SPI IhgE s SPI1 SPI2
B CRC & \ \
W/ & 3% FIFO \ \
NSS RioRiR = \ N
TI &R \ \

3.18. EABITELZ USB

BRUERER T — M EIEM USB #0, iZ3ENES USB2.0 1. MIERAY USB PHY ik USB 2i%{5S, HHMRA
ERERN T AIIEHIAY LRI B PE . USB #ORBITLUEE FTLUAE] 12 Mbis/s, REREILASE 1kB HEFMHETEHE
MEmAEER, FEXFEEMREERE. BOTEREH 48 MHz B4, BTHsRIRERTLAZ PLL 3i& MER
48 MHz Ff$h, 7EIRIFAERETEAET, BahEEERXMNEDSERTTLUERE USB HUIRRAEMRM, XAFRTLUR D
Xf ER AR B RS

3.19. 9B RS

EHEREBEIRANT — AR EEEERE 48 MHz BfshRIAEL, 1248 A SR ARIE 48 MHz BfShAERE TH#HEEET
HEE. BaIRSHNFIRETINBNEIZES, RLSESHKIESR USB BERIIES, LSE &irik%z5H
SMNERED CRS_SYNC SIS &R~ % . ATRENBE, FHERXTULESBHER—EZIHIT.

3.20. £{T7#% SWDEXO (SW-DP)

A#z ARM B9 BT O (SW-DP)
ARM B SW-DP 0O fiFiEiE RIT& AR T EEER B A
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4. SIMEX
2
DV wOrocuwurtoaneores2d
OV 0o 00 O
S>S>aaomooaooo0oaoaooaoon o
/.64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49
VDD T |1 48 1T ]VDD
PC13[1T ] 2 47 (1T ]VSS
PC14_0OSC32_IN[I |3 46 1T JPA13
PC15_0SC32 OUT[[ | 4 45 [T JPA12
PFO_OSC_ IN[T |5 44 T JPA11
PF1_OSC_OUT | 6 43 T IPA10
NRST [ 7 42 [T JPA9
PCO[T ] 8 FT32F072R8AT7 41 [T 1PA8
PC1T ]9 40 T 1PC9
PC2[ 1] 10 39 [T 1PC8
PC3C T |11 38 1T 1PC7
VSSA[ T | 12 371 1PC6
VDDA[ T 113 36 [T 1PB15
PAOLC T |14 35T 1PB14
PA1[T ] 15 34T 1PB13
PA2[T] 16 33 1PB12

171819 2021 22 23 24 25 26 27 28 29 30 31 32

(32) <O N T O — AN O v«
$2233FF00BREE5¢48
4-1  LQF64-A 5|4 EC
=

Do wOrnowtoarr 2

e R RRRRRRRERREEEE

/@ 646362616059 58 57 56 55 54 53 52 51 50 49
VDD T ] 1 48 T 1PF7
PC13[ 1] 2 47 T ]PF6
PC14_OSC32 IN[1 |3 46 | T 1PA13
PC15_0SC32_OUT[ T | 4 45 CT1PA12
PFO_OSC_IN[ T 5 44 TIPA
PF1_OSC_OUT[ T 6 43 T JPA10
NRST T 7 42 CTIPA9
PCO T g 41 T 1PA8
PC1 T 109 FT32F072R8BTY 40 [T 1PCO
PC2[ 1] 10 39 [T IPC8
PC3 [T ] 11 38 [ T1PC7
VSSA ] 12 37 [CT_1PC6
VDDA [T 13 36 T 1PB15
PAO [T ] 14 35 T 1PB14
PA1 T ] 15 34 T 1PB13
PA2 T 16 33 T 1PB12

i

OO TOVLON TOWO ~NO «— OMA

TEEiiaseRfR®Eapgs

4-2 LQF64-B 5|#I4EE
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o

Dwmoogr\comvm\u—)f—r

[ 7o I ' B I Jwa Jea [ e'a i o P P ¢

>>0o 0000000 o

/.484746454443 42 41 40 39 38 37
vDD[T |1 36 (1 1VvVDD
PC13[ ]2 35 [T 1VSS
PC14_0OSC32_IN[1 3 34 [T 1PA13
PC15_0SC32 OUT[ T | 4 33 [T 1PA12
PFO_OSC_ IN[ T |5 32 [T 1PA1M1
PF1_OSC OUT[ T |6 31 [T 1PA10
NRST LT 7 FT32F072C8AT7 30 = PAg
VSSA[T |8 29 T 1PA8
VDDA 119 28 [T 1PB15
PAO T |10 27 T 1PB14
PA1 T 1 [ 1PB13
PA2[T 112 T 1PB12

T

26
25
324
38
> >

O T VLONOT N O«
< < << <o m o«
D_D_D_D_D.D_D_ELEE

4-3 LQF48 5|ii5rEL

2 o
N O~ 0wt o =
O OmMoOmmmm <
> oo oo o
3231302928272625
vDD[ T 1@ 24T ]PA14
PC14_0SC32 IN T 2 23 T 1PAI13
PC15 0SC32_OUT T 3 22 T 1PA12
NRSTL T |4 FT32F072K6BT7 2T IPAT
VDDA[ T 5 20 T 1PA10
PAOL T |6 19 [T IPA9
PAIC T |7 18 [T PA8(PB12)
PA2 T8 17 T 1VDD
\_ 9101112131415 1

PA3[CT J©
PA4C | o
PA5 [ | N
PAGLC T |~
PA7TC [ |w
PBOC | &
PB1[ [ |o
VSS[ [ |o

4-4 LQFP32 5|p4 e 3

3 PA8 5 PB12 £[E)#T4F| pin18. INRFEEIS PA8 1 PB12 EIRHEE AMit, ME#E PORTA8 = PORTB12, Bt
R/ THRBIEE A SHHERR.
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FT32F072xx

& 41 FT32F072xx 3|HIENX
I @
<t <t © N o
gl & § & Pin name § 2 AF Add. Func
L T ™ T 2 S
g| o g| G £ =
B I I a [
1 1 1 1 VDD S Complementary power supply
RTC_TAMP1
RTC_TS
2 2 2 — PC13 I/O FT —
RTC_OUT
WKUP2
PC14-OSC32_IN OSC32_IN
3 3 3 2 I/O FT —
(PC14) RTC_OUT
PC15-0SC32_OUT 0SC32_ouT
4 4 4 3 I/O FT —
(PC15) RTC_OUT
PFO-OSC_IN
5 5 5 — - I/O FT — OSC_IN
(PFO)
PF1-OSC_OUT
6 6 6 — I/0 FT — OSC_OuT
(PF1)
Device reset input / internal reset
7 7 7 4 NRST I/O RST )
output(active low)
8 8 — | — PCO I/0 FT EVENTOUT ADC_IN10
9 9 — | — PC1 I/0 FT EVENTOUT ADC_IN11
10 | 10 | — | — PC2 I/O FT EVENTOUT ADC_IN12
11 11 — | = PC3 I/O FT EVENTOUT ADC_IN13
12 | 12 8 — VSSA S Analog ground
13 | 13 9 5 VDDA S Analog power supply
USART2_CTS ADC_INO
COMP1_OUT RTC_TAMP2
14 | 14 | 10 6 PAO I/O FT
TSC_G1_IO1 WKUP1
— COMP1_VIN
EVENTOUT ADC_IN1
15 | 15 | 11 7 PA1 I/O FT | USART2_RTS COMP1_VIP
TSC_G1_102 —
USART2_TX ADC_IN2
TIM15_CH1 COMP2_VIN
16 | 16 | 12 8 PA2 I/O FT
COMP2_OUT —
TSC_G1_103 —
17 | 17 | 13 9 PA3 I/O FT USART2_RX ADC_IN3
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<] @
% % ﬁ % Pin name g é AF Add. Func
91919 %2 £ 5
TIM15_CH2 COMP2_VIP
17 | 17 | 13 9 PA3 I/O FT
TSC_G1_104 —
— | 18| — | — PF4 11O FT EVENTOUT —
18 | — | — | — NC — — — —
— |19 | = | — PF5 11O FT EVENTOUT —
19 | — | — | — NC — — — —
SPI1_NSS ADC_IN4
USART2_CK TSC_G1_CAP
TIM14_CHA1 [COMP1_VIP]
20 | 20 | 14 | 10 PA4 I/O FT
— [COMP1_VIN]
— [COMP2_VIP]
— [COMP2_VIN]
SPI1_SCK [COMP1_VIN]
21 | 21 | 15 | 11 PA5 I/O FT TSC_G1_105 [COMP2_VIN]
MCO ADC_IN5
SPI1_MISO
TIM3_CH1
TIM1_BKIN
22 | 22 | 16 | 12 PAG6 I/O FT TIM16_CH1 ADC_IN6
EVENTOUT
COMP1_OUT
TSC_G1_106
SPI1_MOSI
TIM3_CH2
TIM14_CH1
TIM1_CH1N
23 | 23 | 17 | 13 PA7 I/O FT ADC_IN7
TIM17_CHA1
EVENTOUT
COMP2_OUT
TSC_G1_I07
24 | 24 — — PC4 I/O FT EVENTOUT ADC_IN14
25 | 25 | — | — PC5 I/O FT — ADC_IN15
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< | o
Tl S| | & g
Sl E| F| & Pin name g8 | 32 AF Add. Func
T w o T = S
@] g e] g j= =
— —~ par - o n
TIM3_CH3 ADC _IN8
TIM1_CH2N
26 | 26 18 14 PBO /0 FT
EVENTOUT LEDDRV
TSC G2 101
TIM3_CH4
ADC _IN9 (S/H)
TIM14_CH1
27 | 27 19 15 PB1 /0 FT
TIM1_CHS3N
LEDDRV
TSC_G1_108
28 | 28 20 — PB2 /O FT TSC_G2 102 —
[2C2_SCL
29 | 29 21 — PB10 /0 FT —
TSC_G2 103
[2C2_SDA
30 30 22 — PB11 /0 FT EVENTOUT —
TSC_G2 104
31 31 23 16 VSS Ground
32 | 32 | 24 17 VDD Digital power supply
SPI2_NSS [COMP1_VIP]
33 | 33 25 18 PB12 I/O FT TIM1_BKIN [COMP2_VIP]
EVENTOUT TSC_G2_CAP
SPI2_SCK
34 | 34 26 — PB13 I/O FT TIM1_CH1N —
TSC_G2_105
SPI2_MISO
TIM1_CH2N
35 | 35 27 — PB14 /0 FT —
TIM15_CH1
TSC_G2 106
TSC_G2 107 RTC_REFIN
SPI2_MOSI —
36 | 36 28 — PB15 /O FT TIM1_CHS3N —
TIM15_CH1N —
TIM15_CH2 —
37 | 37 — — PC6 /O FT TIM3_CH1 —
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< | @
% % § % Pin name % é AF Add. Func
Sl 2|99 £ &
38 | 38 | — | — PC7 /0 FT TIM3_CH2 —
39 | 39 | — | — PC8 /0 FT TIM3_CH3 —
40 | 40 | — | — PC9 /0 FT TIM3_CH4 —
USART1_CK
TIM1_CH1
41 | 41 | 29 | 18 PA8 /0 FT FVENTOUT LEDDRV
MCO
CRS_SYNC
TSC_G2 108
USART1_TX
TIM1_CH2
42 | 42 | 30 | 19 PA9 /0 FT | TIM15_BKIN LEDDRV
MCO
TSC_G3_101
USART1_RX
TIM1_CH3
43 | 43 | 31 | 20 PA10 /0 FT LEDDRV
TIM17_BKIN
TSC_G3_102
USART1_CTS
TIM1_CH4
44 | 44 | 32 | 21 PA11 /0 FT EVENTOUT LEDDRV
COMP1_OUT
TSC_G3_103
USART1_RTS
TIM1_ETR
45 | 45 | 33 | 22 PA12 /0 FT EVENTOUT USB_DP
COMP2_OUT
TSC_G3_104
IR_OUT LEDDRV
PA13 SWDIO [COMP1_VIP]
46 | 46 | 34 | 23 /10 FT
(SWDIO) — [COMP2_VIP]
— TSC_G3_CAP
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< | o
< < © N o
Sl E| F| & Pin name g8 | 32 AF Add. Func
T w & T = S
@] g e] g £ =
- - par - o n
47 — 35 — VSS S Ground
— | 47 — — PF6 /O FT 12C2SCL —
48 | — | 36 | — VDD S Digital power supply
— | 48 — — PF7 /0 FT [2C2SDA —
USART2_TX
PA14
49 | 49 | 37 | 24 /O FT SWCLK LEDDRV
(SWCLK)
TSC_G3 105
SPI1_NSS
USART2_RX
50 | 50 | 38 | 25 PA15 /0 FT LEDDRV
EVENTOUT
TSC_G3_106
51 51 — — PC10 /O FT — —
52 | 52 — — PC11 /0 FT — —
53 | 53 — — PC12 /O FT — —
54 | 54 — — PD2 /O FT TIM3_ETR —
SPI1_SCK
55 | 55 | 39 | 26 PB3 /O FT EVENTOUT LEDDRV
TSC_G3_107
SPI1_MISO
TIM3_CH1
56 | 56 | 40 | 27 PB4 I/O FT LEDDRV
EVENTOUT
TSC_G3_108
SPI1_MOSI
[2C1_SMBA
57 | 57 | 41 28 PB5 /0 FT LEDDRV
TIM16_BKIN
TIM3_CH2
12C1_SCL
58 | 58 | 42 | 29 PB6 /0 FTf USART1_TX LEDDRV
TIM16_CH1N
[2C1_SDA
59 | 59 | 43 30 PB7 /0 FTf USART1_RX LEDDRV
TIM17_CH1N
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<] @
Tl S| | & g
Sl E| F| & Pin name g8 | 32 AF Add. Func
T (T o (T 2 S
g| g| g| < £ =
— — | - o )
60 | 60 | 44 | 31 BOOTO I B Boot memory selection
[2C1_SCL
61 | 61 | 45 | — PB8 I/0 FTf —
TIM16_CH1
12C1_SDA
IR_OUT
62 | 62 | 46 | — PB9 I/0 FTf —
TIM17_CH1
EVENTOUT
63 | 63 | 47 | 32 VSS S Ground
64 | 64 | 48 — VDD S Digital power supply
& 42 SIMEXRPHESHA
B @®E EX
EMER | RIEEEMBERTANESHSERE, EMNREMZEHNEMINGES IPREMEIRER.
S FE R
ERAR [ NG
1/0 IRNE )
FT fif 5V 1/0
FTf fif 5V /0, 12C FM+1&RZ
/0 &5# =
B % F BOOTO )
RST A E 55 ERRY B E L
TR FIER AR, BNERFAR /0 ZEEMHABIME N EHIEE NRABRTER
P—— S HThEE iBid GPIOx_AFR FHFaKikFHMAITEE
& AE R 2 SZ S = 2 iy 2 =7 i = A
N SRINEE BFINEH R A RPHEMNINGE, A% GPIO WizH|FFE50m
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+= 43 PAwROERIIEE
P 1 nam e AFO0 AF1 AF2 AF3 AT4 ATF5 AT6 AF7
PAO USART2 CTS TSC G1. D1 COMP1 OUT
PAT EVENTOUT |USARTZ RTS TSC G1 D2
PA2 TM15 CHI  |USART2 TX TSC G1_D3 COMP2 OUT
PA3 TM15 CH2 |USARTZ RX TSC G1 D4
PA4 SPII_NSS USART2 CK TM14 CHI
PAS SPI_SCK MCO TSC G1. D5
PAG6 SPII M K0 TM3 CH1 TM1 BKN TSC G106 TM16 CH1 EVENTOUT COMP1 OUT
PAT SPIMOSI [TM3 CH2 TM1 CHIN |ISC G1 D7 |[TM14 CHI |[TM17 CHI |EVENTOUT |COMP2 OUT
PAS MCO USARTI CK |TM1I CHI EVENTOUT |CRS SYNC |TSC G2 D8
PA9 TM15 BKN |USARTI TX |[TM1 CH2 TSC G3 D1 MCO
PAI0 TM17 BKN |USARTI RX |[TM1 CH3 TSC G3 D2
PA1l EVENTOUT USART1 CTS |TM1 CH4 TSC G3_D3 COMP1 OUT
PAI12 EVENTOUT |USARTI RTS |[TM1 ETR TSC G3 D4 COMP2 OUT
PAI3 SWDD R 00T
PA14 SW CLK USART2 TX TSC G3 D5
PAI5 SPI _NSS USART2 RX EVENTOUT |TSC G3 D5

%* 44 PBiwOSRHINEE
P 1 nam e AT0 AF1 AT2 AT3 AT
PBO EVENTOUT TM3 CH3 TM1 CH2N TSC G2 D1
PB1 TM14 CH1 TM3 CH4 TM1 CH3N TSC G1_D8
PB2 TSC G2 D2
PB3 SPIl_SCK EVENTOUT TSC G3_D7
PB4 SPII_ M BO TM3 CHI EVENTOUT TSC_G3_D8
PB5 SPII MOSI TM3 CH2 TM16_ BKN RC1_SMBA
PB6 USARTIL_TX RC1_SCL TM16_CHIN
PB7 USARTI1 RX RC1 _SDA TM 17 CHIN
PB8 RC1_SCL TM16_CHI1
PB9 R OUT RC1 _SDA TM17 CHI1 EVENTOUT
PB10 BC2Z SCL TSC G2 D3
PB11 EVENTOUT RC2_SDA TSC G2 D4
PB12 SPR NSS EVENTOUT TM1 BKN
PB13 SPE SCK TM I CHIN TSC G2 D5
PB14 SPR2 MBO TM15 CH1 TM1 CH2N TSC G2 D6
PB15 SPEMOSI TN 15 CH2 TM 1 _CH3N TM 15 CHIN TSC G2 D7

& 4.5 PC/PD ixO0ERINAE

P in nam e AFO
PCO EVENTOUT
PC1 EVENTOUT
PC2 EVENTOUT
PC3 EVENTOUT
PC4 EVENTOUT
PC6 TM3 CHI
PC7 TM3 CH2
PC8 TM3 CH3
PCY TM3 CH4
PD2 TM3 ETR

#* 46 PFiwmOERINGE
P in nam e AFO
PF4 EVENTOUT
PF5 EVENTOUT
PF6 RC2 SCL
PF7 RC2 SDA
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5. M

FT32F072xx

TEF7RiEsE, BURTEGERS, Z7ESEM 10 SEER—1 4GB BIZ&k Mttt z3 (8], 4GB AUtz B 519 A 8
45, BEHKNA 512MB.

BRFHLUNRRAERAEFRS T, - FRRREYNFNERERRKF DB, &SSEUFTERER

[(Sic2aehiichil

0x4800 17FF
AHB
0x4800 0000
OxFFFF FFFF
7
0xE010 0000 Reserved
0xE000 0000, MO peripherals
6 Reserved 0x4002 4400
0xC000 0000 AHB
5 Reserved 0x4002 0000
0xA000 0000 Reserved
4 Reserved 0x4001 8000
Ox1FFF FFFF
0x8000 0000 Reserved
Ox1FFF FA0O P
3 Reserved 0x1FFF F800 Option ByteS 0x4001 0000
0x6000 0000 System memory fesEEd
0x1FFF E800
2 Reserved 0x4000 8000
Peripherals R d 0x4000 6000 APB
0x4000 0000 P eserve 0x4000 5C00 AHB
1| Reserved 0x0801 0000 0x4000 0000 APB
Flash main
0x2000 0000 SRAM
0x0800 0000|  Memory
0
ol Reserved
0x0000 0000 0x0001 0000 -
main mem.,
system mem. or
SRAM
depending on
0x0000 0000 boot
configuration

5-1 TFHFHERRHEREE
1 Row = 2048 bits = 256 Bytes = 64 Words
1 Page = 2 Row = 128 Words
1Sector = 4 Pages = 8 Rows = 2 kBytes
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® 5.1 IMEFHFEIAOF M

Bk HIESE A Mg
0x4800 1800 - OxX5FFF FFFF | ~384 MB | Reserved
0x4800 1400 - 0x4800 17FF 1 kB 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 - Ox47FF FFFF | ~128 MB | Reserved

AHB | 0x4002 4000 - 0x4002 43FF 1 kB TSC
0x4002 3400 - 0x4002 3FFF | 3 kB Reserved
0x4002 3000 - 0x4002 33FF 1kB 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 1 kB RCC
0x4002 0400 - 0x4002 OFFF | 3 kB Reserved
0x4002 0000 - 0x4002 O3FF 1kB DMA
0x4001 8000 - 0x4001 FFFF | 32 kB Reserved
0x4001 5C00 - 0x4001 7FFF [ 9 kB Reserved
0x4001 5800 - 0x4001 5BFF 1kB 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 1 kB USART1
0x4001 3400 - 0x4001 37FF 1 kB Reserved

APB | 0x4001 3000 - 0x4001 33FF 1kB 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 1kB EXTI
0x4001 0000 - 0x4001 O3FF 1 kB SYSCFG+COMP+0OP
0x4000 7400 - 0x4000 FFFF | 35 kB Reserved
0x4000 7000 - 0x4000 73FF 1 kB PWR
0x4000 6C00 - 0x4000 6FFF | 1 kB CRS
0x4000 6000 - 0x4000 6BFF | 3kB Reserved
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Bk ke N IME
AHB 0x4000 5C00 - 0x4000 5FFF | 1 kB usB
APB | 0x4000 5800 - 0x4000 5BFF | 1 kB 12C2

0x4000 5400 - 0x4000 57FF 1kB 12C1
0x4000 4800 - 0x4000 53FF | 3 kB Reserved
0x4000 4400 - 0x4000 47FF 1kB USART2
0x4000 3C00 - 0x4000 43FF | 2 kB Reserved
0x4000 3800 - 0x4000 3BFF | 1 kB SPI2
0x4000 3400 - 0x4000 37FF 1kB Reserved
0x4000 3000 - 0x4000 33FF 1kB IWDG
0x4000 2C00 - 0x4000 2FFF | 1 kB WWDG
APB 0x4000 2800 - 0x4000 2BFF | 1 kB RTC
0x4000 2400 - 0x4000 27FF 1 kB Reserved
0x4000 2000 - 0x4000 23FF 1kB TIM14
0x4000 1400 - 0x4000 1FFF | 3 kB Reserved
0x4000 1000 - 0x4000 13FF 1kB TIM6
0x4000 0800 - 0x4000 OFFF | 2 kB Reserved
0x4000 0400 - 0x4000 O7FF 1kB TIM3
0x4000 0000 - 0x4000 03FF 1 kB Reserved
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6. HBESHH

6.1. MiXEH
BRAE4E R, PRARIEEZIL Vss HEE.

6.1.1. S/MEMRXE

PRAEFFAINLRR, R/MEFRKEREIMERE Ta=25C, Voo =3.3V THITHINIK. EBNRIETHRER
PRI RINS TEH BRI EE, FoaEE % b#Tli.

6.1.2. BLAU(E
FaIE4ERIHAR, BBMERT Ta=25C 1 Voo= 3.3 V. XLHBNAFZIHESTREM K .

6.1.3. HAIERL:
FRIAE4ER)IRAR, HAFZNATRITHESMAZMIK .

6.1.4. RAHBER

MCU pin

& 6-1 SIHmGAEEY
6.1.5. SIBMNE[E

MCU pin

6-2 SIEMEARE
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6.1.6. fEAFR

Vbp

VDD | 1

5*100 nF_
+1*4.7 uF_

| b
0 | |(cPU. #

M
L]
[\
e
=
28

| repa)

|
|
|
o e
IO 2% SN
Sen LH N | g |
= "l |
|
i
|

|
VSSr :
|

= -
L] >
Vbpa
VDDA [
L />
> | TR HE %
VREF > e
1(1) EE — VRer. | ADC (Priz a5,
> > PLL%)
vssa L |
LI >

6-3 fmRME

F: WEFR, SEERE(Voo/Vss, VooaVssa ) FUIEEIEBABR S, BARTEEMEIR MCU &K .

6.1.7.

rev1.03

Bt E

VbD |—:|

=

|||—>

Og COr

VbbA [;I

& 6-4 HRHEHFEMNESER

|||—>
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6.2. BEXHATEMR

MESRG EBENREE RATEETIRGLELNE, ATERSSEET KA R, X8 RERSHY
BRAETE, FATEREELEFZG TR N ETER . SH KA TEESRKEZFH TS ME AT 4.
#* 6.1 mATEBEFM
5 ik =/ME RXE B
Vbp-Vss SNEREREBEE™ -0.3 6.0 V
Vppa-Vssa SMERIE AL BB FR () -0.3 6.0 \Y
Vbp-Vooa SR Voo-Vopa Z& 0 0 V
ViNG®) ESI B _ER N Vss — 0.3 Vop + 0.3 Vv
|AVpox| TR SIMZ BB EE — 0 mV
|Vssx-Vss| NEER S| 2 B A9 E & — 0 mV
1.ERBMEIRE (Voo. Vooa) Fitt (Vssy Vssa) SIEMLGURLEZEIIMNBRIFSEEAMMBB RS L.
2.IRLEE VNI R KE. RIFHRRKENERE Inen), EELTR.
#* 6.2 mATIERRSFM
5 iU R=AE Bl

Zlvop £33 Voo/Vooa BB EZLHY S B (ﬁir_fﬁuu. 120
Zlvss 234 Vss MR S BIR CREER) -120
lvop T Voo BIEZHI R KEIR (1ﬁF{_EE.5ﬁ) 0 100
lvss mid A Vss BIELI R AR CREBER) -100

E% /O 5| B L fhde BB IR 24
lio PA11 1 PA12 5B L 804 IR (2VerD) 40 A

E£E /0 Fa¥=H5| B _E A3 LR IR -18
o 0eo) PA8~10, PA13~15, PBO~7 5|B_E Ky iR IR 45

PA8~10, PA13~15, PBO~7 5| R LRy IR R -2

FT #0 FTf S8 EFRENEBR -1/+0
Iingpiny) 3) . " ~

ENEM_EAEANBR 0/+5
ZliNJ(PIN) BB /0 F0¥xHl 5| B LAY 2 E NER @) 25

1.FABREIE (Vop. Vooa) il (Vss. Vssa) SIBIASUIRLEZZIIMNTERIFEERNMNER RS L.

2. inen BT AT LUB IS ERIRER, BIMRIE VN ANEBEEEXE. IR VBT & KE, AIAEINERBRE] Inein
FEIHZAKE. H VN>V, B—MEREARR; & Vn<Vssbt, B—PMREIFEANER.

. RIEENBE RS T B HaIELIEGE

4. 5L 10 ORI EFENERE, ZinenBIRAEAERFARRS REFANBRRIEIREITEZ .

% 6.3 EE4HM
= R HE =R v
Tste FiEEETERE -40 to +150 °C
T, RARERE 150 ‘C
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6.3. BME£H

6.3.1. BERAI{ExRH
* 64 BAIMEEH

Hs B & &/ME RAE ==K v
froLk AEE AHB R§hsfizZe — 0 72 MHz
froLk AER APB Bt s — 0 72 MHz
Vbb FRETEERE — 2.0 55 \Y;

RHER > TAEBE(REA ADC) 2.0 55 Vv
Vbpa s Vbpa= Vop
RHER > TAEER E (fEF ADC) 2.7 55 \Y}
LQFP64 — 333
Po Ta=85"CHTRYThRFERLD mwW
LQFP48 — 370
RAIEFEE -40 105
T TERE ‘
’ AR EhEEHO | -40 125 c
T, HRESEE — -40 125 °C

1R TARR, RETIFEE Tivax, MAITFESH Po HiE.
2ERBHMEABIRET, RE TIAEE Tnax, TATTLY REIXNEE.
6.3.2. LA TIERM
TREBRE—MRIEFHMNRNEE.

* 6.5 _EEMEERITERY

95 e M &/\VE RAE L
T Voo LI Ta=25C : = sV
" Voo RREiE ’ 20 w0 "

6.3.3. AIBELLMEFIZHIRIREFE
* 6.6 MEMEMMBIRITHIRERIFER

= 28 & =m/ME HAE =mAE B
. TG — 1.68 — V
Vpor/por(M THARREMNEHE J:ﬂ';r:L — 170 — v
VpoRHYST®) IR — — 40 — mV
trsTTEMPO?) S et — — 25 — ms

1.PDR [E]B34&3M Voo #1 Vooa (BNR{EEE), T POR H4&M Voo.
2R TR ME, HRESMK.
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#* 6.7 FIRmIZEEERNFEFER
s S it &=/ME BAE =AE B
. PLS[3:0]=0000 (LH5& 1.71 1.78 1.85 Vv
Vpvbo PVD 18 0O [3:0] ( in)
PLS[3:0]=0000 (~F&3G) 1.61 1.68 1.75 Y
. PLS[3:0]=0001 (LH5& 1.81 1.88 1.95 \Y
Vpvb1 PVD i{& 1 13:0] ( in)
PLS[3:0]=0001 (T~F&3E) 1.71 1.78 1.85 Vv
. PLS[3:0]=0010 (_LF4) 1.90 1.98 2.05 \Y
Vpvb2 PVD 1 2 N
PLS[3:0]=0010 (T~F&:H) 1.80 1.88 1.95 Y
. PLS[3:0]=0011 (LF8) 2.00 2.08 2.16 \Y
Vpvp3 PVD 1& 3 i‘:‘
PLS[3:0]=0011 (~B%;8) 1.90 1.98 2.06 \Y
. PLS[3:0]=0100 (_LF4) 2.10 2.18 2.26 \Y
Vevp4 PVD 1 4 -
PLS[3:0]=0100 (FB&3G) 2.00 2.08 2.16 \Y
. PLS[3:0]=0101 (LFH4) 2.19 2.28 2.37 \Y
Vpvbs PVD E{E 5 -
PLS[3:0]=0101 ("RB&34) 2.09 2.18 2.27 \Y
. PLS[3:0]=0110 (LH5) 2.29 2.38 2.47 \Y
Vevps PVD [51& 6 N
PLS[3:0]=0110 (TN[&8) 2.19 2.28 2.37 \Y
. PLS[3:0]=0111 (LFH3R) 2.38 248 2.58 \Y
Vevp? PVD E{E 7 -
PLS[3:0]=0111 (~B&iB) 2.28 2.38 2.48 \Y
) PLS[3:0]=1000 (_E#4) 2.48 2.58 2.68 \Y%
Vpvps PVD 518 8
PLS[3:0]=1000 (FB&3G) 2.38 2.48 2.58 \Y
. PLS[3:0]=1001 (EFH& 2.58 2.68 2.78 \Y
Vpvpg PVD 51& 9 [3:0] ( in)
PLS[3:0]=1001 (T~F&3H) 2.48 2.58 2.68 \Y
. PLS[3:0]=1010 (EFHE 2.67 2.78 2.89 \Y
Vpvb1o PVD Ei1& 10 15:9) ( in)
PLS[3:0]=1010 ("FB&3H) 2.57 2.68 2.79 \Y
. PLS[3:0]=1011 (L FB) 2.77 2.88 2.99 \Y
Vevp11 PVD {& 11 N
PLS[3:0]=1011 (TNF&8) 2.67 2.78 2.89 \Y
. PLS[3:0]=1100 (LH5)
VpevbD12 PVD =1 12 - 3.49 3.64 3.78 \Y
PLS[3:0]=1100 (T~ [&:8)
. PLS[3:0]=1101 (L FB) 2.96 3.08 3.20 \Y
Vevpi13 PVD [=1& 13 -
PLS[3:0]=1101 (T~ [&:8) 2.86 2.98 3.10 \Y
. PLS[3:0]=1110 (L Hi&
Vevoia PVD & 14 13:01 ( f”) 3.80 3.97 413 v
PLS[3:0]=1110 (TN F&35)
. PLS[3:0]=1111 (EFHA) 3.15 3.28 3.41 \Y
VpvD15 PVD H{& 15 N
PLS[3:0]=1111 (RF&3H) 3.05 3.18 3.31 \Y
VPvDhyst PVD iRi% — — 100 — mV
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6.3.4. AEEERE
* 6.8 hAHWESHKRE TR 6.4 hitiERVIAE R E MR E£E TR .

F*= 6.8 WMANXNKIEERE
s S¥ & =/ME HAEE | FXE ==Eiv2
VrRernT | AERELEREE 25°C — 1.25 — \Y;
tstart | ADC_IN17 £8:% /3 ZhEta] — — 100 — Us
RN EREL AR [EA ADC
ts_vrefint L . — 41 . _ us
SEAERTE]
BEENRESEEMNNER
AVREFINT Vooa= 3V — 30M — mV
FHERBE
. ) 0°C <Ta<+85°C — 100M — ppm/°’C
TCoeff 75%%;& ° ° °
-40°C < Ta<+105°C — 100M — ppm/C
1. ®IRIE, RE~SRFMR.
£ 69 ADCE&EHE
= 2 & w=/MVED HAE | mXED B
0°C <Ta<+85°C 2.475 2.525
Vaocrer | ADC NERSEHE : - 2.5 \%
-40°C < Ta<+105°C 2.462 2.537
1. BIHRIE, RE~SFMR.
% 6.10 DAC &£HE
e S &1 B/MEM | HBME | ZRXED ==Kiva
Vopba2 2.5V
DAC HER 2V & £ 1.98 2.0 2.02
s S -40°C <Ta<+105°C
Vopa2 3.5V
DAC P26 3V &8 F oA o 2.97 3.0 3.03
VDACREF -40°C <Ta<+105C V
Voba 4.5V
DAC HER 4V & £ 3.96 4.0 4.04
R Rk -40°C <Ta<+105°C
DAC &£H[E -40°C <Ta<+105C — Vopa —

1. RIHRIE, RE~@HPMIK.

6.3.5. ALY

BERERESMESRMERNGSIER, XESHEMERGIBTERE, HMRRE. 10 3IMHAE. ~mH

RHEERE. TIESER, /0 BNEEER, BFEFHSETHMAERNITHRES.
ERHRRNE SRR, 1FUE 6-4.
APPRENAAETEA THRRIERNERE, BRERIT -ERENRE.
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HIEHIR T THIE M
® AR /O 5|HEATFEIERMANER .
o  FTARIMET RFMRES, BRIEFFHRULER.
o NEFEEFMERRAILEIRTEEEER fucik RSHE
£ 0~24 MHz T, 0 NFFRESHBIESTEXF, 7 24 MHz L LR, 1 NFFRSHBIESTEETH .
®  HIMEFTHRT fuck=frciko
% 6.11 7 VDD=5V & T LRI K #E

-~ PSR A SN .
7 \
- ¥ i freLk HEE@TAM HAE@TAM -
= V2
25C | 85C | 105C | 25C | 85°C | 1057C
HSI48 48MHz | 10.79 | 10.91 | 10.87 | 577 | 5.88 | 5.88
72MHz | 1451 | 1452 | 1472 | 7.78 | 7.90 | 7.91
| 48MHz | 10.02 | 10.31 | 1021 | 546 | 548 | 558
HSE &%
36MHz | 7.88 | 803 | 805 | 4.54 | 4.64 | 4.63
PLL ON
24MHz | 557 | 576 | 575 | 321 | 329 | 3.6
16MHz | 452 | 456 | 458 | 2.87 | 2.98 | 2.97
BATERATA T oe = | sMHz | 201 | 206 | 209 | 115 | 123 | 124
PLASHIMTEE | L oFF | MMz | 035 | 038 | 040 | 025 | 027 | 029
EASEER Gl ' ' ' ' '
72MHz | 14.82 | 1501 | 1504 | 7.71 | 7.91 | 7.96
48MHz | 10.18 | 10.31 | 1048 | 542 | 558 | 5.62
HS|
36MHz | 805 | 834 | 846 | 448 | 459 | 4.68
PLL ON
24MHz | 567 | 590 | 596 | 321 | 3.33 | 3.39
16MHz | 4.45 | 464 | 466 | 2.80 | 2.93 | 2.95
HS| 8MHz | 205 | 219 | 226 | 112 | 119 | 1.22
Iob mA
HS148 48MHz | 1059 | 10.61 | 10.64 | 4.45 | 450 | 4.52
72MHz | 1576 | 15.91 | 16.05 | 4.89 | 4.93 | 5.02
| 48MHz | 1073 | 10.86 | 1098 | 3.31 | 3.36 | 3.43
HSE 55 8%
36MHz | 816 | 819 | 835 | 252 | 2.56 | 2.61
PLL ON
24MHz | 552 | 555 | 568 | 172 | 1.75 | 1.80
16MHz | 372 | 377 | 385 | 120 | 122 | 1.26
BIRATA [sespm | sMHz | 188 | 190 | 196 | 084 | 085 | 0.89
SRAMBTEE | oLl oFF | 1Mz | 034 | 036 | 039 | 021 | 023 | 025
FrR A Gl ' ' ' ' '
72MHz | 15.76 | 1622 | 16.44 | 4.82 | 498 | 5.09
48MHz | 1073 | 11.08 | 1121 | 3.45 | 3.57 | 3.61
HS|
36MHz | 816 | 846 | 850 | 246 | 2.76 | 2.79
PLL ON
24MHz | 552 | 576 | 580 | 167 | 1.74 | 1.84
16MHz | 3.82 | 3.87 | 397 | 115 | 139 | 1.42
HS| 8MHz | 195 | 203 | 205 | 078 | 0.84 | 1.05
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R B oM IFRE ER BN %]
F =]
o e frcLi #ARE@TAM BARE@TAM i
= A
25°C 85°C 105°C 25°C | 85°C | 105°C
HSI48 48 MHz 7.92 7.94 7.97 4.32 4.37 4.45
72 MHz | 11.47 11.41 11.60 4.66 4.67 4.71
48 MHz 7.75 7.83 7.83 3.16 3.19 3.22
HSE =&
36 MHz 5.83 6.96 712 2.39 2.44 2.46
PLL ON
24 MHz 3.97 4.04 4.01 1.62 1.63 1.64
16 MHz 2.71 2.77 2.77 1.14 1.17 1.20
| REARIETC TV RY HSE i | 8 MHz 1.38 1.42 1.43 0.61 0.63 0.64 mA
DD .
R PLL OFF 1 MHz 0.28 0.30 0.32 0.18 0.20 0.22
72 MHz | 11.45 12.84 12.95 4.58 5.88 5.91
Hs| 48 MHz 7.73 9.03 9.05 3.1 3.16 3.21
36 MHz 5.91 7.10 7.20 2.34 2.40 2.44
PLL ON
24 MHz 4.03 5.01 5.12 1.58 1.64 1.67
16 MHz 2.75 2.83 2.87 1.08 1.13 1.16
HSI 8 MHz 1.89 1.95 2.01 0.56 0.59 0.62
VETHIEE, REREWR.
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= 6.12 7£ VDDA {itE &4 T BRI B 7 ()

" Vopa=2.0 V VVbopa=5.5V @
1T "
o S &1 fhoLk HAF@TA® HAF@TAD o
\[
= 25°C | 85°C | 105C | 25°C | 85°C | 105°C
HS48 | 48MHz | 369 | 379 | 382 | 375 | 385 | 388
72MHz | 449 | 467 | 472 | 459 | 483 | 487
48MHz | 350 | 370 | 373 | 366 | 376 | 389
HSE 3= &
36MHz | 313 | 321 324 | 319 | 328 | 331
PLL ON
o 24MHz | 262 | 273 | 277 | 268 | 288 | 292
’E;T*fi/ 16MHz | 226 | 242 | 246 | 233 | 257 | 255
R 1 HSE3=% | 8MHz | 43 50 52 48 55 57
loon | FAAFLASH 1 o orF [ v 43 50 52 | 48 | 55 | s | ™
SRAM Bh{TH2 72 MHZ 513 | 537 | 545 | 526 | 550 | 559
FHIER z
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
HSI 8MHz | 109 120 123 121 | 132 | 136

1.Vooa (BT RIHFRRIMIZA, BFIMIATHAZN KA, MCU AT EITRALEZMERE, M FLASH #h
1TIEFEZ SRAM BUTIERF, EBAFMItL BRI
2ETHIME, REFRESMIK,
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& 6.13 FIEXFHIEXTRIRIER

HAE@ (Voo=Vopa) M

& , . ; ; =l
. | 2% 4 Ta=25C Ta=85C Ta=105C "
=2 A
20V | 33V | 55V | 20V | 33V | 55V | 20V | 33V | 55V
PBHFTFBEITIR
N ; " 12.71 | 13.02 | 13.80 | 31.52 | 32.03 | 33.71 | 50.08 | 51.03 | 53.44
=1k | R, R
B3 | EHRSE TR
BR | R, etk 3.91 4.22 4.77 20.85 | 20.68 | 2220 | 42.51 | 42.32 | 44.55
Iop ]
LSl $TH,
=3 0.68 1.15 1.99 0.97 1.54 2.61 1.36 2.00 3.25
. IWDG #TF
i .
SR EL)
iR O 0.39 0.64 1.07 0.62 0.95 1.56 1.01 1.41 2.20
IWDG 7]
PBHELT
EITRIFT 1.49 1.78 2.32 1.81 2.20 2.91 1.95 2.36 3.16
=1k AR ]
B e PBHELT
Bk = | KThFEER
H 1.49 1.79 2.32 1.81 2.19 2.91 1.97 2.39 3.20
A FF A RT4h 3£
<Dt [#] A
O | LsI#T5, H
, 2.08 2.40 2.99 2.39 2.79 3.55 2.58 3.03 3.89
il IWDG T FF
B .
. LS| <7,
Bk . 1.39 1.69 2.22 1.70 2.08 2.78 1.87 2.29 3.09
IWDG %H]
| N
oo PBHELT
EITRIFT 0.95 0.99 1.08 1.07 1.16 1.35 1.26 1.32 1.54
=1t B A
B = | ATSELT
B | K | EEER
JIL p A\
H 0.95 0.99 1.08 1.14 1.19 1.35 1.24 1.30 1.52
‘8 FR A RT4h 3
<Ot [#]
[m]
> | LSI#TH,
= 1.56 1.62 1.76 1.78 1.85 2.05 1.90 1.98 2.24
o IWDG $TFF
R
B LS| % #,
g . 0.86 0.90 0.98 1.03 1.08 1.23 1.14 1.20 1.39
IWDG 3£
1EERE T ME, FRE~R.
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BLAYER A FE

MCU &F Tk &4

® Vpp=Vppa=3.3 V.

® FiF I/O SIEIRLTFIEHARIN -

® (NEFEEAE)RTEEEE R fuck AUSHZE:

7£ 0~24 MHz T, 0 MEHFIRESH BIRSTAEKMA, 7 24 MHz LA ERY, 1 MEFRESH BIRS BT .
®  HIMEFTFFAT fuoik=frcLko

® PLL AFHMEKXTF 8 MHz.

® AHB Fa4shitk 2. 4. 8. 16, 64 T =4 4 MHz, 2 MHz. 1 MHz, 500 kHz 1 125kHz Bf54.

+F 6.14 wITERN THRBERERE, BN FLASH BIY, M HSE 8 MHz @&IRETEP#IT

s s o BITEN (BEE@ 25C) RERRER (HEE@25C) | B8
= SMEFTFF N e SMEFTFF NS KA i
72 MHz 14.05 6.98 11.71 3.65
48 MHz 9.72 4.91 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 Voo fEHHTEE, 16 MHz 3.68 2.13 2.54 0.99 A
TIEFE 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
Vopa LAY 16 MHz 222
IbpA N HA
FRIEFE 8 MHz 44
4 MHz 44
2 MHz 44
1 MHz 44
500 kHz 44
125 kHz 44
AN EIMT B RIEFE

A EIME AR R HFETIESR 6.15, MCU I TIEEHNT:

® A /0 LTRSS

®  FIBEIMEATRANRS, FRIEFFHIEEA

o AHMHERRITNERFERESE: 1. XAMAMER 2. RE—NMEEHITHF
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o INEIRER VDD e ELHTITR 6.4
#* 6.15 SMREIRIEFE
MK #AE @25°C B

Busmatrix( 2.2

CRC 1.8
DMA 22.5

FLASH interface 13.0

GPIOA 6.1

GPIOB 6.1

AHB GPIOC 5.9
GPIOD 5.1

GPIOF 5.6

SRAM 0.8

TOUCH 5.5

USB 5.0

Er& AHB JM& 79.6

APB #®@ 2.8

ADC 3.0

CRS 2.8

DBG 5.9

12C1 8.9 MA/MHz

2C2 16.2

SPI1 4.5

SPI2 8.5

PWR 25

USART1 18.0

APEB 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
B APB 5M& 152.6

1.4 CPU =# DMA {E&ERT, BusMatrix BEIFTF .
2. 4i5E{EE APB SMEET, APB B Fh{ERE.
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6.3.6. {RINFELERRERRT (8]
< 6.16 {RINFEAR N MEEERT (8]
HAE@ (Voo=V
me 3 St @ WVooVoor) |+ gy
3.3V
PHBRLTFEITER 10
twusTop M= LR MR
P RLTRINFEERERR 10 bs
twusTanDBY PN =2k T — 40
twusLEEP MBERR 5 7 Ml — 4 4™ SYSCLK B4 & 2R
6.3.7. SPEBRTENIESFIE
¥k BMNBIR S R A =R IR PRt $h
TRAETBHFE SRR FER — N SRINERET RS, FEEEMBBEBETFATR 6.4,
< 6.17 IMEREEATHPIRSH R
= S w=/ME BRIE =RAE B
fHSE_ext F RAMERET ST 2R 4 8 32 MHz
VHseH OSC_IN 5|MiEE FHE[E 0.7 Vop — Vbb v
VHsEL OSC_IN 5|HMEE B E Vss — 0.3 Vop
tw(HsEH) - Rt
bu(HsEL) OSC_IN &/{% e FatE) — 15 — -
tr(HsE) . N
tiee, | OSCIN EFFSU TR — 20 —
A
| twiHsen), |
[
VHsEH
90%
|
' |
|
10% | | :
VhseL o L ! | |
P Lo ' 1 bwibsey)
|y Lo ! i - .
tr(HSE)!":’! tf(HSE)!"’! :
[ T >
6-5 EIRIMEBETHIRE RIS AT E
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K B SRR B = A RO (RIESMER A PR
*® 6.18 SMEMRIRAT IR IR

s S =/ME L RiR ] =X{E B
fise_ext | FAPSMNERBT$hETI — 32.768 1000 kHz
Visen | OSC32_IN 3|HEHFHEE 0.7 Voo — Vo v
Viser | OSC32_IN 5|HMEEFE[E Vss — 0.3 Vop
tw(LSEH) - o b
fw(LSEL) OSC32_IN &/{&H FAatE] — 450 —
trLsE) N ns
tiese) | OSC32_IN EFts T REAE) — 50 —

A
I twisen) |
[ a———
VIS ————~
90%————"—f """k~
[
[
| : |
10%[ —~ :‘ ‘‘‘‘‘‘ iy :
ViseL[—~ : | : : : | I |
Fh Lo ' i twsey
| : | | | : | | .
tr(LSE) !4:" tf(LSE) H”! :
B Tise o

& 6-6 SMEMRER SRR FE
ER— 1 R FRE ISR~ E NSRS RET

SIRSNERETEE (HSE) AILMER—1 4~32MHz K& IF/FEEIERBFDERAIIRS R E . AT AR H R BIREE
EREFFEITHE AL, AT, EREMAHBEI AR TTREEITIETRSIFNSIM, LURCHHAENR

BHETRYFS ZE A iE] o
& 6.19 HSE #5845
s S 5 x/MED HAME BRAEM B4r
fosc_IN A EIES — 4 8 32 MHz
Rr RigEE — — 3.6 — MQ
Vop=3.3V, Ru=30 Q . 0.6 .
CL=10pF @8 MHz
Vop=3.3 V, Ru=45 Q
CL=10pF @8 MHz - 06 -
oo | HSE e | o0 o3V Ru=30 0 _ 0.6 — mA
CL=5pF@32 MHz
Vop=3.3 V, Ru=30 Q
CL=10pF@32 MHz - 06 -
Vop=3.3V, Ru=30 Q . 0.8 .
CL=20pF @32 MHz
gm rmiiE S B 10 — — mA/V
tsuHse)@ BEhRTE] Voo 22 EH — 2 — ms
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1. BEETHME, REFRE~MN
2. tsunse B EIETE], RMEFHERE HSE Fria, HEISEIFRER 8MHz B5HX EAtE. XM ERE—T
fERKIETREE LNER, ERRERRAFARMEL.

Cu1
“ OSC_IN
8 MHz T B 1 55 fuse
) e Re il >
| p—
= Rext OSC_OuT
Ci2

Rexr BB 1 74 R o
6-7 {£F 8MHz @Ry EL A A

T Cu Ml Cre, BIWERSRER, EASIMNMARITH 5 pF~20 pF 2 BMENTERE, HAHEFEE
KREVERIREIERES . BFE Cui 1 Co K/h—8, MIFHIEREFE L Cu Ml Co M BRASHREABBANEH.
FEIEHE Cui #0 CLo B, NiZ3E PCB #1 MCU 3R89 F i [E7EM (A LUERE HB 5| B 5 PCB #REYEE &% 10 pF
A3,
e — 1 R FRE SRR~ E R KRS AT 3
RESMERETSH (LSE) FJLAER— 32.768 kHz Y& (A/BAE BRI MRS T =% . AT Fr4E A B A
EREFFEITHE AN, AT, EREMABBEILMRTEREERSRSIM, DURD R EME IR

BY%= E A1) .
% 6.20 LSE #r3%=54F1 (fise=32.768 kHz)

" HAE@ (Voo = Vopa) (! .
me B4 e e
3.3V 5.5V
LSEDRV[1:0]=00 0.6 1.3
. LSEDRV[1:0]=01 0.8 1.5
Iop LSE HRHFE HA
LSEDRV[1:0]=10 0.7 1.4
LSEDRV[1:0]=11 0.9 16
LSEDRV[1:0]=00 5
- LSEDRV[1:0]=01 11
gm RHeRES uA/NV
LSEDRV[1:0]=10 8
LSEDRV[1:0]=11 15
tsuse)@ BEhEtE] Vob 2F2 2 H 2 s

1HEE T ME, AEFEESMNR
2. tsumsey =B ENETIE], RMERHEFERE LSE s, ERSEIFRER 32.768 kHz ESHAIIX ELATE] . XPMERTE
—MrERKIERS ENEW, ETREERERRMEL.
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Cu1

II OSC32_IN

32 768 kHz ] PiE B IR ) > fLse
’, —|— TR 2 oS
= “ 0SC32_OuT
Cp
6-8 ¥ 32.768 kHz S@IRAVELEY Y FH

T Cui #1 Crz, BIERSRER, FITHRMNARITEN 5 pF~20 pF ZEIMENBEER,

FHETFEE

KBRS IEIRESIBE CL Ml Co KN —8, BAHIEFHEEIL Cu Ml CoMBHASALAHBEINSH.
FE1%E$E CLi #0 CL2 BT, RIi%Z3#E PCB #1 MCU SRS BN (RTLUHERS TS| 5 PCB fRAVE =% 10 pF

A3,

6.3.8.

PERA iR

BiEANE (HSI) RC #R%HE
TRALNEUSHECMEEREMHEBEEEFAF 6.4 WEETNESD.

% 6.21 HSI#R%H 88454

e S8 £ = /NMED BAHO =AED B4r
fHsi R — — 8 — MHz
TRIM HSI &4 S B — — 0.5 — %
DUCY HESH — 45 — 55 %
-40~105 °C — +2.5 —
-10~85 °C — +1.5 —
ACC HSI & & 0~85 °C — +1.1 — %
0~70 °C — +1.0 —
25 °C — +1.0 —
tsu(Hs) HSI B EhEtE] — — 5 — us
IopA(HSI) HSI Ih¥E — — 100 — MA
1HEETSME, AEFFRE~NLR
REBEIE 14MHz (HSI14) RC #R3%3%
< 6.22 HSI14 R3HF4F M
s S b S &=/IJMEM A" =AED B
fusi14 P — — 14 — MHz
TRIM HSI14 & EE — — 0.39 — %
DUCY HESEE — 45 — 55 %
-40~105 °C — +2.0 —
ACC HSI14 ¥ 10785 C — =15 — %
0~70 °C — +1.0 —
25 °C — +1.0 —
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tsumsiay | HSIM4 BEhETE — — 2 — us
IopAHsI14) HSI14 Th5E — — 60 — MA
1THEETHME, AIFE~MUR
AR 48MHz (HSI48) RC #55%2%
& 6.23 HSI48 #R5HR 45 M
s S E S =/IMEM BRIEO mAEN B
fHsl4s GhER — — 48 — MHz
TRIM HSI48 &L iR — — 0.14 — %
DUCY gl — 45 — 55 %
-40~105 °C — +1.5 —
-10~85 ‘C — +1.0 —
ACC HSI48 %5/ - %
0~70 C — +1.0 —
25 °C — +1.0 —
tsu(Hsl4s) HSI48 FEhET(E] — — 16 — us
Iopasiee)y | HSI48 ThiE — — 330 — WA
1HBETHME, FHERESMR.
AIEREIR (LSI) RC #&3%2%
& 6.24 LSIRHEIFHE
s S &=/IMEM BARIEFO mAE" ==Fiva
fLsi P 37 40 43 kHz
tsusn LS| B hRT(g] — 19 48 us
Iopasn! LS| Ih#E — 0.7 1.1 uA
1HBETHFME, HERESMR.
6.3.9. PLL #4
TRIEHNSHEFERATMEREMEEBEERNER 6.4 HXENEEIM.
% 6.25 PLL4FM
s S8 w&/MED BAMEO) =AED B4r
. PLL I N\BTHh 0.8 8 24 MHz
TN PLL R sk 40 _ 60 %
feLL_ouT PLL % A5 16 — 96 MHz
tLock PLL $5i#ERF 8] — — 200 us
JitterpLL EEEEREE ] — — 300 ps
1ERE T ME, FHERESMR.
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6.3.10. 7FfET4HFM
FRAE4FHR R, FR A4S R Ta=-40 ~ 105 C153).
% 6.26 Flash 1222434

s S £ w=/MED BRI mAED ==K iv2
tprog 32oit . Ta=-40~105 °C — 25 — us
YmizRTIE)
teRASE (0.5 kB) Ta=-40~105 °C — 2 — ms
¥ pRET(E]
BH .
tve AR Ta=-40~105 °C — 8 — ms
- prem SHR — — 10 mA
ERRIER — — 12 mA

1HERETIEME, HFREZNR.
%z 6.27 Flash TZliEs3EFH MBUE R FHIR

s B %5 B/MED B

Nenp FHa (BEXE) Ta=-40~105 °C 100 FR
* Ta=85 ‘C@), 1000 XIBEZ & 20

treT HIRIRTZHAIR - — F
Ta=105 “C@, 1000 XIBEZ 5 10

1 HEETHEE, HRIFRE~VR.
2B RETEE.

6.3.11. EMC %1%

HRM AR R E S~ R G E AR TR A .
ThgEtE EMS (R REURIY)

LT RN AEFE GBI /O im0 2 4 LED), MM RN 2 MBIt ER mEER,
LED [A¥R$E /R R IRAY 24 -
o R (ESD) (EEMEMLAE) M2k ENSIMERIFEREMER. XMUKMAFE IEC
61000-4-4 trifE.
® FTB: 7EF7A Voo # Vss LAK Vooa # Vssa E& 1% 1uF B A (L 1uF*4), FHHEMN— B35 E R BkohEE
(EmffmE) BE~ENEEMER, X MILRTFE IEC 61000-4-4 FRif.

SHEMATUERSG R E EERE.
% 6.28 EMS 454

5 i i ZA/KE

MEINEMES /O B, WS EINEEMEEIRIE | Voo=5.0 V, Ta=25 °C, fhcik=72MHz,
JEHRPR 54 IEC 61000-4-2 tRfE

£ Voo 1 Vss 5 Vopa F Vssa Ei@id 1uF B8R
# Voo 1 Vss 55 Vooa 1 Vssa LI 10 Voo=5.0 V. Ta=25 °C, fucLk=72MHz,

Verrs | B(3E 1uF*4) sEINRY, BB EDIEEMEEIRE A L 4A
X ¥4 IEC 61000-4-4 ¥5/E
B 25 o B AR PR ¥ *
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WSRO DU SR R PR Y ) B

ERHRIAIT EMC BOIFEMMAL, FEABNEAFERRITH. MIZIERZ, RIFH EMC MHESHA
R FAMBEREETIHERX. BIL@NAAERET EMC L, FiET5 EMC #EXAAENR.

NG

BARRIZF LA B R 1EHIR T RO IE R AN

® WEIFRIZRFITER

o EIMIEML

o KBERMWMIA

ERTAYIR TS

REBRAKRY (RINNEMARRF I HEBRWHIA), FTLUEE Fah7E NRST BRI HRA PR RS | R
SIN—H54E 1 IR FEH.

fit1T ESD WRAS, AILUEBBHNAERMEEERRMEEH £, SRNEIRNHIEOMT, RHBIE
BIEARSE R ER A RS AR

BT (EMD

EBIT— M ERMEBIERFN GBI /0 wORNM 2 A~ LED), ®WEHLSTAEHEE. X MRS IEC
61967-2 #xiff, X MTERE TRIARANGI BRI S8

* 6.29 EMI 434

B KB (fuse/fHoLk) .
s S £ B B ST L B
8/48 MHz
0.1~30 MHz -8
VDD=3.6 V
. 30~130 MHz — dBuV
SEMI UE{E TA=25C
n . | 130 MHz~1 GHz 6
54 EN55022 frifE
EMI 2% 5l Class B —

6.3.12. BESHRIFM

EF=21FEMR (ESD, LU), ER4FEMMNESZE, SR #HITREMNR I UREEHNESSRME ST
THRE,

B EH (ESD)

BEBEN (— P EMNORABER—— N apgiod) minBRanNERNSIELE, HRAXNSEE e
I BMEX. XMURTE JESD22-A114/C101 ¥R

% 6.30 ESD 4%t

= S¥ & HE EKA | ZAMED | B
B ENEE Ta=25°C, fF4& MTL-STD-883G
VEsp(HBM) i ** ) - s =] 2 3000 \Y;
(AN IREED) Method 3015.7 R/

v B EHEE Ta=25°C, & MTL-STD-883G . c 500 v
Eep(eom (FEHIR&HER)) | Method 3015.7 #ie

1EARETHMEME, FHRSEPRE~MIA.
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B

AT EEPiIERE, FEE 6 MERLHIT 2 NEAMNIERSE U -
o HTEBANH[ESIH, REBIWRRMHBERE

o EEMNMAN. MWEBAAEERN /0 SIB LEENER

X LR 5 4S EIA/JESD 78AIC #2$itRE.

* 6.31 BRI

me 4 st A
LU E7SHa g TA=25C, #§& JESD78A 47ft |

6.3.13. /O SENEE A4

EAR—RRAN, EEE~REEME, NERRTIHMNIEERT VSS ZisT VDD (X-TFixER) 3V-/0) mila
/O JENERHR. AT, ATEFREIANBINENER TRERHITHRAREMLMNER, ERGREREET
HEABRITHBEN .

® Xt I/O BfENBITREBURME

ERMRITEHRNEAREFE, Bl EFHEAERXTRIZN /0 SIBNENBRRISFHRME . HBER—
R—AHEN /O SIRIET, ERHAIThEERE.

BUSEENSHRTEE: ADC iREEBIEREHE (>5LSB TUE), BB IMEMEEREINIZH
fbIhEERE (FIANELL, HRHBINERE)

MIXGERETREH
< 6.32 /O FANHER

e - IR N
= Py : : B
FUEN EFEAN
BOOTO ;¥ NHLH 0 NA
PA11. PA12 BIENER -5 NA
Iiny - N mA
NRST BIENER 0 +5
HESIMAENER -1 NA
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6.3.14. 1/0 i O 451

o EAMmANELEF
MIESEHNE, RIEMSHRIZER 6.1 HEHNEEE. FEK /0 it ATE CMOS F TTL # (B
T BOOTO).

& 6.33 /0 Ba7S45 M

5 S Lt &=/MED A =AED B
Vi | SRS FT and FTf I/O — — 0.3 Vb Y
BOOTO — — 0.3 Vop-0.3
. FT and FTf I/O 0.7Vop — —
Vi | IARRTRE BOOTO 0.2Vop+0.95 | — — v
Viye 1/O BlitE 2545 fm & FT and FTf I/O — 100 — iy
R EIRF BOOTO — 300 —
FT and FTf I/O
in digital mode — — +0.1
likg | MINIRELIR®@ Vss<ViNsVop pA
FT and FTf 1/0® o o 10
VopsViNg5V
Reu | 55 BRI ViN= Vss — 46 — kQ
Rep | 85 NhiZF3 A Vin=Vbp — 43 — kQ
Cio | /O SIHIRIEBRE — — 5 — pF

BIBETHFME, HARIFRES~NK .

INRAEBLBAISIE LENGRR, MWitRATESTRAE, 2% 6.321/0 BRENGRM
FEYEFST Voo + 0.3V EE, SMEERERLETHREM.

FRATHBEZE T A—NEEMNBMESERK—AF XM PMOS/NMOS £, X4 PMOS / NMOS F#
FHEEFER/DN (445 10%) .

o IHIREIER

GPIO GBSO AL kst d 2i5+/-8 mARRR, FHBERIKL+20 mARER (REMREIVOL) .

ERAPNRAY, /OB BV IIRIEIREN RN GERRITS. 2T A KA R KB E1E :

>  BrAI/OixOMVDD L3R BRI R 2 F0, M EMCUZVDD ERENMI & K BITHE R, T eeiddastmAkiE
{Elvoo (BIFE 6.2)

> FTBOi ORYHMVSS B BAYE A, M EMCUZEVSS B RAIEITHER, TREBEHEN R
KEEEIvss (BT 6.2) .

o MHHE

RAEERIRA T RPN S HEERAFEEEMVDDEEBREFER 6. 1NEENEEE . RAENI/OIKOAE
FACMOSFITTLAY.

el
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 6.34 B ERHEO

= S %4 =®/ME BAE | B

V ) 7 _ ]
= UOﬂ%ﬁ&@%; llio|=8 MA VDD22.7 V 04 Vv

VoH I/O S| B HH S EE Vop — 0.4 —

VoL@ /0 P — .
o mwmﬁﬁﬁ$ [lo|=20 A VDD22.7 V 1.3 Vv

Von®@ I/O S| B H S Vobo — 1.3 —

VoL@ I/0 5| Bida H AR BB — 0.4
— [lio| = 6 mA v

Von@ I/O S| B HH S EE Vop — 0.4 —
FM #&3X~ FTF I/0O #it [llo]=20 mA VDD22.7 V — 0.4 V

VoLFm+®?

KEFHEE [lio]=10 mA — 0.4 \Y;

1. A RYEE AR o FUE T R A BT R KFIEE, FATETA/OsIRYek it B iRz Fws
S ST e 3t B KR E1E
2. ETHMER. ETHME. REESPIHTIR.
o AL IR
NI ASRAF R E XA B ES A E TR TREL .
PRAEFERIRER, TRIILHNSHERERTEREMNEBBERER 640X HNEFEN.
#+ 6.35 1/0 ZRIFMHEM@

OSPEEDy[1:0] nE S £ &=/IME | ®RKE | B
fmax(iojout | EX AIAZREG) — 2 MHz
HHSHEFRRER
0 t10)out T CL =50 pF — 125
X Y N Y
— VDD 22.0V ns
KR R ESHE
triojout . — 125
Y _E FHBFE]
fmaxoyput | B ARIHEE) — 10 MHz
HmHSHEFRRET
tro)ou ) CL =50 pF — 25
01 1O R Bt P
— VDD 22.0V ns
M EBEFRSHEFE
troyout . — 25
Y _E FHBFE]
CL = 30 pF,
VDD 2 2.7V — 50
CL = 50 pF,
fmax(IO)out %k&ﬁ%@) VDD = 2F7) \V; — 30 MHz
CL =50 pF, 20
20V<VDD<27V —
" CL= 30 pF,
VDD 227V — 5
) WS E R REE CL = 50 pF, 8 s
f(10)out . —_—
(10) - VDD 227V
CL = 50 pF,
20V<VDD<27V — 12
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OSPEEDy[1:0] = 2 & =NME | mKE | B
CL = 30 pF,
VDD 227V — 5
HWiH KBRS HE CL = 50 pF,
" tiowut |y 1 Fpt g VDD = 2.7 V — 8 ns
CL = 50 pF,
20V<VDD <27V — 12
fmax(IO)out %ﬁﬁﬁ%m —_— 2 MHz
_f | 37 _
Fm+ t10)out gﬁ—tﬁ@;gggn&%; CL =50 pF, — 12
configuration'® YT Vb =20V
tr(IO)out EI‘JJ:;_I_HTJ-I‘EH — 34 ns
B EXTI 455 284850
— texTow | )4 b 2RSS BKER — 10 — ns
1. /O ixOMRERILAEE SPEEDyY [1:0]EtE. &WEEFMPBE X GPIO ix O EFFEHI1RER.
2. EIRIRIE, FEES~FMR.
3. BASIERENAEE 6-9
4. BERFMERET, /O REEHIMEER. A% FM /0O BEEiFMiZANESEFMH

6-9 I/O3ZTREFMEE X

IR (b + tr) SET, FHE &=L R(45 ~ 55%) Zifa3 450 pFEY, AR AAIR
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6.3.15. NRST Z5Bi45 14

NRST ERIIAIEENER CMOS TZ,
WERFERMEREM Voo (HEBHEEFAR 6.4 WEHENEEEIMN.

TERET MR LR Reu. BRIESFHIEA, TRIILS

% 6.36 NRST &4t

5 BH £ | ms/IMVED B RIE" RAMEN B
VIL(NRST) NRST AKX FHBE — — — 0.3 Voo v
VIH(NRST) NRST IASEFHBE — 0.7 Voo — —

Vhys(NRST) | NRST i 45l A s EIRT | — — 200 — mV

Rpu 55 FRISFRER PR — — 4.3 — kQ

VF(NRST) NRST 5 — — 160 —
VNF(NRST) NRST K — 500 — — ne
1. BURETHF4E, HARSEFRE~NIK.
Vbb
i Rey
/ . NRST | .
AN \\\ LJ |J ?)TE?EZ%% |j‘] HBEﬁL
0.1 ué
1AM A T R4 B 1E 3 A R AL
2. F P AR IENRS TA 8 HEL AR T 26.3.31 FH B K Vi (s, 7 MIMCUAS BE 5 47
& 6-10 EiLAY NRST 3|B{R$A
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6.3.16. 12 i ADC $ff%

MRAES AR, R 6.37 FALHKSHELER 6.4 hHIENIIE

MAF L HIE
d: HEEBREBENTRRE.

% 6.37 ADC 43¢

B\ frck SMZRA Vooa BIRE[E EEET#1T

5 S8 £ m/ME | #BE | RXE B
Vbpa FF ADC HiRHI B IREBE — 2.7 — 5.5 \Y;
Ibpacanc) ADCOT{EERR Vop=Vopa=3.3 V — 0.7 — mA
fanc ADC Bt§fsfizR — — 14 — MHz
fs@ RIFRE — - 1 — MHz
fre® | SMBHR I e — I

— — — 17 1/fapc
VAN B ETE — 0 — VREF+ \%
Ran® SMEREI P H — — — 50 kQ
Raoc? RAEEFFXEMHE — — 1 — kQ
Canc® AEBRARFFER — — 3 — pF
tea DO) Kot fanc=14 MHz 8.4 us
— 117 1/fapc
Wiatency@@ | ADC_DR HHEHEBEALIR — — 1/fecLk
tratrt@) fil & B4R IE IR — — 1/fanc
Jitteranc R & BEHRETHY ADC #l3h — — 1 — 1/fanc
(@ Rt fanc=14 MHz 0.107 — 17.1 V&
— 1.5 — 239.5 1/fapc
tsag@ 2 ZE B8] — 20 1/fanc
fanc=14 MHz ’ . 18 i
toon@ BT[] 12 L5 §ER
(BLFESRAERT[E]) o 14 3| 252(F RIBiR AT E) A et
12 L5332 o 1/fanc
[EHA% ts+12.5)

1. HAECEHHERE#RF (12.5x ADC F$hEHE), IDDA £ 100 pA #1IDD _E 60 pA HIZRSNEFEEEEA

Ao

2. WiIHRIE, RE~AmPK.
3. EEHEMNESE ADCHF. F1EEFHFHRIFEEIR.
4. BN EHRERS ADC_DR FHHEHR|AEMLEIR . 1Z8TE &AL EOC #5i&.
FiE1: RanmAKELR

R AR (518 1) BFIARIFIRE/NTF 1/4 LSB Ym K/ ERREIT. X B N=12 (12 5 #Ex),

rev1.03
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fine xC anc Xln(ﬁﬂ)_
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Z* 6.38 7£ fanc=14 MHz TH) Ran R X1E

Ts (cycles) ts (us) Rainmax (kQ)™

1.5 0.11 2.7

7.5 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

71.5 5.11 NA
239.5 17.1 NA

1. RIHRIE, RE~@FMK.

% 6.39 ADC fFEM@E)

e S MR &1 BAE mAE® B
ET BATEEIRE +4 —
EO BiEine Fhek = 8 MHz 3 _
Voo = Vppa =5V
. Rain < 10 kQ
EG iR E Ta = 25°C 15 —
ED ENRMIRE +1 —
ADCVref = Vbpa LSB
= fanc = 14 MHz
EL | momiigs | o 8MAz 1 _
Voo =Voba=5V
o Rain <10 kQ
ED ENRMIRE Th = 25° +1 _
A=25C ADCVref = Int 2.5V
. fanc = 250kHz
EL FARLMIRE +2 _

ADC DC #EHESEARRERRNE.

2. ADC BESHUINERMLL: RiZBRETMRE (EEH) ERMaASIB EEANGBER, BAXSE
ERRES—MEMAN ERITERENERY . BNERSESFEANDERNFLERLSIE EEm—1NE
PFEZIRE (5(EM).
FIEET 6.3.14 FIEER InveinF1 Zlingen BREIR B IEENBRAEMY ADC 1BE .

3. TEPRHIAY Vooa. SHERMRETCEA R LIRS EIFRIMHEE.

4. BIERETHMER, REFGPNRH.

rev1.03

-55-

2021-12-14




Fremont Micro Devices FT32F072xx

Vssa 4
4095 —

(1)3E bt h 2641 1
(2) AR A A h 2
(3) A& KB L 2

4094 —

4093 —

ET = BAMRERE: SLhrfifi
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Min Typ Max Min Typ Max
A — — 1.600 — — 0.063
A1 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
c1 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
E1 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
2] 0° — 7° 0° — 7°
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A3 0.590 0.640 0.690 0.023 0.025 0.027
b 0.180 — 0.260 0.007 — 0.010
b1 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
E1 6.900 7.000 7.100 0.272 0.276 0.280
eB 8.100 — 8.250 0.319 — 0.325
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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Min Typ Max Min Typ Max
A — — 1.600 — — 0.063
A1 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
b1 0.170 0.200 0.230 0.007 0.008 0.009
c 0.130 — 0.170 0.005 — 0.007
c1 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
E1 9.900 10.000 10.100 0.390 0.394 0.398
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