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USB 2.0 FS Device, 9 timers,
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FCM32F070 device features and peripheral counts
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Block diagram
POWER
SWCLK .
SWDIO Serial Wirg VOLT.REG Von=21t03.6V
gy Debug = Voors *T33Vito18V Ves
Ol=8 Flash GPL
<:::> = 28| upto 128KB & Voo
CORTEX-MO CPU k] g2 32-hit o
- w p—
fune = 48 MHz < > Voowe OKIN 4 SUPPLY
5 . POR 4 SUPERVISION RST
B = 16 KB Reset 4— Vooa
T <:::> 25 Int < | POR/PDR N
NVIC E %E @ Vs oy
w oo
=
T a HSI14 RE 13 Wiz PVD
HSI
C RC 8 MHz @ Voo
PLLCLK & Voo
GP DMA <:::> — 0SC_IN
7 channals ] 0SC_ouT
PA[15: GPIO port A y
[15:0] P —>RESEI’ & CLOCK
CONTROL
PB[15:0] GPIO port B p @ Vs |—°\n— Vexr=1.651036 V
&
PC[15:0] GPIO port G o = System and peripheral CaouT
docks -
rorsa ¢ > emormo K] & rc [mamn ||, st
z reg (ALARM QUT)
PE[15: GPIO port E :> L
[15:0] P ¥ L > RTC interface
PF(3:0] - po SYNC
D . ! < ! 4 channels
8 groups of | e Touch , — PWMTIMER 1 [”~ ™ 3 compl. channels
4 channels v Swangs Sensing v ERK, ETR input as AF
Controller AHB < TIMER 2 32-bit {{ > 4ch, ETRasAF
SYNC »
APB
- TIMER 3 4ch., ETRasAF
87 AF [ EXTIT wkuP [ 3 T} }
h 1 channel as AF

o+, D-<{

TX, RXasAF {

UsE ’<—>

SRAM TBEE
SRAM 2568

MOSISD
MISO/MCK
SCKICK SPI1/1251 >
NSS/WS as AF |
MOSISD SPI2/1252 >
MISO/MCK
SCKICK
NSS/WS as AF
SYSCFG IF -
INPUT + ‘
INPUT - GP comparator 1
OUTPUT
as AF GP comparator 2
@ Viooa
Temp.
Sensor
16x
AD inputj|<::> 12-6itADC | IF ::>
Veoa |
Viaen, 1
@ Vooa

Window WDG b
DEGMCU b

N

TIMER & p
TIMER 7 p

S —

HDMI-CEC )

i

2 channels
1 compl, BREK as AF

1 channel
1 compl, BRK as AF

1 channel
1 compl, BRK as AF

IR_OUT as AF

RX, TX,CTS, RTS,
CK as AF

RX, TX,CTS, RTS,
CK as AF

RX, TX,CTS, RTS,
CK as AF

RX, TX,CTS, RTS,
CK as AF

SCL, SDA, SMBA
(20 mA FM+) as AF

SCL, SDA
(20 mA FM+) as AF

CEC asAF

AV Vg

12-bit DAC ——»DAC_OUT1

12+bit DAC ———»DAC_OUTZ2

4 @vom
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3 IhEeMER

3.1 ARM® Cortex-M0 N #%

ARM® Cortex-MO At 5218 TR ARG 32 AR, BRIFRER T 72 Mcu B K
SIS ARTOFE. T 2L B A By DL RO T SERE A # SR I 3% &
ARM® Cortex-MO ALFEZEAN 8. 16 FLaRAFAHEL, FATHUT IR AN BE oy ) 1K g

3.2 T

e B A DU R R
16KB A E SRAM, F1 CPU AH[A] (I i AT . (0S54 D
S RAFME RS (FLASH) 434 2 84>
—  128KB FLASH {7t H T2 FEU
—  Option Bytes (i)
IRTFF T FLASH SR (L 4KB NHAL) FIEEAS FLASH FILERYT, A L FkI:
—  Level 0: IR
—  Level1: FLASH BfR#, ASAeid e B\ RAM 5] 3N FLASH S2ERE 5 A\
- Llevel 2: SRS, THKIIRERIM RAM J& Bh# 4%

3.3 Boot iR,

TEJA BT, boot 5| AT boot select AL H T ML T =Fh 5] A rpik$:
M P FLASH 5] 5
MR GAFEIX (System Memory) 5|
M E SRAM 5| F
Boot 5| A1 GPIO FtH, 7] LLIEIL boot select & Tifi72% 11, Boot loader fif - System Memory.

3.4 CRC & HAU

CRC I H T H T M\ 32 £ 04 A 2 10k [|] CRC 455
SERT AR Z W0 /N (7. 84 164 32 7)
8. 16. 32 & dE K/
BN 32 AN B T AT A
i N2 DARE S 7E B 1) s 2R 45 1
32 s LT E 4 4~ AHB £
18 suﬁrﬁ%%_fﬁﬁﬂ i A7 i
AT 3 AR B
HAU 38 5 B0 SRR R 32 S BRid, DL EOT g5,
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3.5 HIFEH

3.5.1 YRt

VDD = 1.8-5.5V: AMESHLIE, fteh 1/0 M EFa Ee%. 18 voD 5] B ft.

VDDA =1.8-5.5V: ALY, fit4: ADC. ’EQEBE% RC 4R % #% #11 PLL. VDDA Hi F 4 i,
&>=VDD Hi %, FfH WAk,

VDDI02=1.8-5.5V: AMEBHLIR, 4587 155E 1/0. VDDIo2 HIE S T VoD, VDDA, {HUAZIfE
PEE voo HLJRERS A REfESA .

VBAT. VBAT nJ LLidik ADC Y5l VBAT Jfid —FE 1%~ vDD fitH, ALl vDD #H 5, If
WHHEIERH,

VBAT I/‘ VDD

3.5.2 IR I

AR R R AT (POR) FHLJE R R A (PDR) HLEK.
POR/PDR & /& R, HHARTE 1.8V LA IEH 45 4E . MCU 7 HL Y H A% 45 5 B & H2 & (VPOR/PDR)
IHPRFFE R ALIRES, HANTE EAMBE AL

POR Rl voo ML k. 7EJEBIBYEL, ZE3K vopa JfitH H>=vDD Hi /% .

PDR 5l VDD 1 VDDA FEJK . VDDA HL [ M 0 ] DAIEH Ik Z R 408 T - O A >R B AR FL U #E o
vobio2 JEIF M HZH L (VREFNT) HRAGATIRI . 24 voplo2 LR TiZBI{ER, @id Vbpio2
LR 1/O SWOCH . I TRECES S S 2 XTI 28 3147, HrT T =i,

A A B T ] g R R 28 (PvD), I X} Voo A vev R L LRk Wl vDD. 24 VDD
KT8 T Voo B =i, HR TR SS A2 5 v D= AE 2 25 45 BRI /858 Mcu #2240, PVD
AR

3.5.3 2 k3%

FERA PR TR, HAEEN )G B pifEg

FA (MR H T E#E/E (Run)

IR (LPR) ATFI T Stop #20, R LY 75 SR I/
TEFFHL (Standby) 3, Aok gsik NARIHFERA, MCU W% SRAM. ZFf7asfs b TAE, Hdawy
A S E R

3.5.4 {RIFEEA

FCM32F070 SZRF =Rl B, 7T DR F A BRI FE. PUd a sh i a) . i e Rk £ -
BEAR (Sleep) A
7t Sleep #3X, WA CPU Btz ik, FrCAAMA4REE TAE, Ff H o] Cldiid A /< Fmefii cpu.
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{21k (Stop) R
Stop HEFUSEIL T AELRRF SRAM FIZ7 f7ds N A B SEE AR URTEFE. BT 1.5V XTI 8028
i1k, PLL. HSIRC Fl HSE gk FLES B ¢, A2 R 2% v LUK B T MR 35 LPR #5550,
MCU 7E Stop #= A LLE AT 2 EXTI ZRMefi . EXTI J5 7] LU 16 2544k, PVD %), RTC %
#%. 12C1. USART1 Hf CEC.
12C1. USART1 Fl1 CEC A] DA# Aic B F% Fo 14 HSIRC TR % 2% LA HLREAL FR A N B . G0 A4 R 28 7E
DU M B R LPR #5830, B AR B R (45 AP AT S DI 2 MR B
FEHL (Standby)
TR T R BIRNCHT BIRITFE. PR LA E K LPR 220, PLL. HSI RC FIHSE fg
BB L], SRAM FIFFFAS BN ER, I/0 (RIFERBA KD
JEE AN AL (NRST 51D IWDG E Az, WKUP 5 JiI_EFH#5 8k RTC F4F, i McU iB H Standby
(5

Note:  RTC. IWDG, FIHAHN I £PE7E#E N Stop/Standby # G AN &5 1k,

3.6 &

7E MCU 5 3hist, #E RC 8MHz JRi% 2543k $% CPU I 4t . AMEF 4-16MHz Al AR ¥ 2t ] LAk ik
P, AT BRI . W BZ IR s I B, RS HshDIREINER RC R A, WP
WIS AT DA AR R T, JE L, 7RI B Bk T PLL NS, R A T,

Z Fh 4 S ge TT LU TR E AHB/APB I £, AHB il APB fie KB & 45 % 72MHz.

A, N 48MHz RC k¥ % 1] AWEAE RS Bhak PLL SN . %3R3 4% il LB CRS 4Pk 4t
B EDAE 5ok E B HE
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Clock tree
USB SOF Flash memory
SYNC LSE FLITFCLK, programming
SYNCSRC 12C1SW interface
HSI
T
Hsi SYSCLK
Trim| * G > 1251
48 MHz |HSK8 HS148
HSI RC v
LSE
CEC
8 MHz | HSI 1244
HSI RC Rl
AHB, core, memory, DMA,
HCLK Cortex FCLK free-run clock
[PREDIV | ED |svscik Corlex
PLLSRC PLLUL HS148 “_E > system timer
HSI
PLL nJ2,... /1,/2,/4, PCLK APB
N2, |1 o3, |PLLCLK ..1512 18,116 ! > peripherals
.16 et HSE | |
ETE EEEE
. E» .ii;!:
TIM1,2,3
2SC_OUT HSE x1,x2 14,16,17
4-32 MHz | M55 o
HSE 0SC ART1SW
OSC_IN N l poLK LS -
LSE
- SYS‘f_lLS'fI ——» USART1
— /32 LSE
—_ RTCCLK
2SC32_IN 32 768 KHz LsE - » RTC
ca2 OUT LSE OSC z
e A~ HS148
CS PLLCLK use
40 kHz LSl .
LSIRC > Wb
PLLNODIV
14 MHz RC Hsita , ADC
MCOPRE M2 PLLCLK HSI4 > A e
Main clock | —HSI P
output .~ Hsuis
MCO [ 1,2,/4,.. ——HSI14
.28 —————HSE Legend
SYSCLK LS clock tree element
——LSE white clock tree control element
to TIM14 ock
MCO _— CIOCK lIne
control line

3.7 @M 1/0 (GPIO)

> GPIO A LIBL B IC B Bt (HESR BT L BN Gt/ AN By TR hDD BN NSl fg .
KZH GPIO AL, Her Mt nThee E M .
/0 ML B AT LLIE 45 € 31 P 5 AT B0E

3.8 EEFMHARIFEHE (DMA)

7 JEIEE M DMA EBAAAE S AEH . AN AR A7k B A i i Bl 5

C/ www.flashchip.com.cn 13 /52
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DMA SCHFIMB LR E B, (RIS HI % Bk St i Jm AL B Kﬁrﬁ%ﬁﬁ)ﬂﬁﬁ%??ﬁ
B MEEEZEEL T DMA R, IF HSCRFRAHR . DMA TP TICE, JATH

HI AR S R INASSZ R )
DMA ] UL T = ZE 45 SPIL 12S. 12C. USART. USBD, T TIMx EN 2% (F& T TIM14) F1 ADC.
DMAE%%ﬁ

DMA1 i FI S HF 7 ML AT EC B @ IE  (ER)
BANBIEERE S % AT DMA 53R, 0] B3R il &

4 i nl R ek

YRS RN VAR L N N = i VI S N 2 M/ A= e B e T LR =

FE &L (circular buffer management)

3ANEMARE CRETERN. Bisek. LR, FObR BB T =5 mA b
TP 28 AT A AL T

AN B RS fEtEA E AN AN AN AL

FLASH. SRAM. #PCAENYREL H (1)

5K 65535 [ A] g FEALH R /)N

3.9 FRHTAIEA:

3.9.1 HREMEFWIEHFZE (NVIO

FCM32F070 RANER T — N2 30 RF 32 N AT Bl @ E CIVMLE Cortex-MO 1) 16 ANHITZR)
ﬂ4A%%%mm§ﬁi¢ﬁhM%

EHA NVIC $RAARAE i A W7 Ach 28

rb R N ) B R b B R AR &S CPU %

TV LA A B

A P G 38 PR v I S £ v e

YRF R

WEFRERAS H B R AT

3.9.2 ¥ RHI W/ F R4 (EXT

PR W/ it 8% 24 2500 RN 2R 2 e, FH T 7= A A /AT SR IR R 5. BESR R AT
ST AL B BGERFEAdR T4 (CETHE. NRRIREOAIED, T kB, — A A AT A B B b
T SRARAS o EXTI AT DI bGP 38 APB2 Iyt Ji] H B 4G B AN« 5% 56 > GPIO A LLIEHE % 16
ASHI R WL

3.9.3 FirHE

Type of

s >
2 = N Acronym Description Address
‘G o priority
£ &
Reserved 0x0000 0000
www.flashchip.com.cn 14 /52
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- -3 Fixed Reset Reset 0x0000 0004
- -2 Fixed NMI Non maskable interrupt (CSS linked.) 0x0000 0008
- -1 Fixed HardFault All class of fault 0x0000 000C
- 3 | Settable SVCall System service call via SWI instruction 0x0000 002C
- 5 Settable PendSV Pendable request for system service 0x0000 0038
- 6 | Settable SysTick System tick timer 0x0000 003C
0 7 | Settable WWDG Window watchdog interrupt 0x0000 0040

PVD and VDDIO2 supply comparator
1 8 | Settable PVD_VDDIO2 interrupt (combined EXTI lines 16 and 0x0000 0044
31)
RTC interrupts (combined EXTI lines
2 9 | Settable RTC ;’7, 1(9 and 20) 0x0000 0048
3 10 | Settable FLASH Flash global interrupt 0x0000 004C
4 11 | Settable RCC_CRS RCC and CRS global interrupts 0x0000 0050
5 12 | Settable EXTIO_1 EXTI line[1:0] interrupts 0x0000 0054
6 13 | Settable EXTI2_3 EXTI Line[3:2] interrupts 0x0000 0058
7 14 | Settable EXTI4_15 EXTI line[15:4] interrupts 0x0000 005C
8 15 | Settable 0x0000 0060
9 16 | Settable DMA_CH1 DMA channel 1 interrupt 0x0000 0064
10 17 | Settable DMA_CH2_3 DMA channel 2 and 3 interrupts 0x0000 0068
11 18 | Settable | DMA_CH4 5 6_7 DMA channel 4,5,6 and 7 interrupts 0x0000 006C
ADC interrupts (ADC interrupt
12 | 19 | Settable ADC combined withpEX'I('I lines 21 anﬂ 57) | 0x00000070
TIM1_BRK_UP TIM1 break, update, trigger and
13 20 | Settable TR&_CO_M - commutatri)on interrgugpts 0x0000 0074
14 | 21 | Settable TIM1_CC TIM1 capture compare interrupts 0x0000 0078
15 22 | Settable TIM2 TIM2 global interrupt 0x0000 007C
16 23 | Settable TIM3 TIM3 global interrupt 0x0000 0080
17 24 | Settable TIM6 TIMG6 global interrupt 0x0000 0084
18 25 | Settable TIM7 TIM7 global interrupt 0x0000 0088
19 26 | Settable TIM14 TIM14 global interrupt 0x0000 008C
20 27 | Settable TIM15 TIM15 global interrupt 0x0000 0090
21 28 | Settable TIM16 TIM16 global interrupt 0x0000 0094
22 29 | Settable TIM17 TIM17 global interrupt 0x0000 0098
23 30 | Settable 12c1 12C1 global interrgpt (combined with 0x0000 009C
EXTI line 23)
24 | 31 | Settable 12C2 12C2 global interrupt 0x0000 00AOQ
25 32 | Settable SPI1 SPI1 global interrupt 0x0000 00A4
26 | 33 | Settable SPI2 SPI2 global interrupt 0x0000 00AS8
USART1 global interrupt (combined
27 | 34 | Settable USART1 %N e ”nepzé) 0x0000 00AC
USART2 global interrupt (combined
28 35 | Settable USART2 gw e ”nepzé) 0x0000 00BO
29 36  Settable USART3_4 U(Scfgsi:gj :ELOE;IT:'}ES;;;S 0x0000 00B4
30 | 37 | Settable CEC CEC interrupts 0x0000 00B8
31 38 | Settable USB USBD global interrupt(combined with 0x0000 00BC

EXTI line 18)
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3.10 EEIFFHE#HE (ADC)

12 i ADC BEEUFE a8 it 2 AL 10 /NAMBAN 3 N CGREL AR IES %, VBAT LRI E)
JIE, ] DACLRRR R U e . R, B O gt s A RE Y B B e B

ADC 37 ¥F DMA.

B T IR DAXS — A 070 A ARG (G HEAT R R R M o > et v B ) R s I 2
PR

3.10.1 EEAERREE (TS)

5 AR SRR = A — N AL AR 2R P ARk [T HL . VSENSE .

I FEAR IR ARAE A BE R S ADCINTG i NJETE,  FHORORE 1% Jeais fay Y F I e 0 ol 0 71

3.10.2 NEPHEZEAE (VREFINT)

WEREEE LS (VRERINT) $Rfi— N EasE i) (FEuE) R4 T ADC. VREFINT 7£ IC WiiERER
ADC_IN17 %y NiBiH .

3.10.3 VBAT g vih B JE IS 0

VBAT 5| JHILE IC N EF 1/2 4015 J5 %44 ADC_IN18, =8 FH Tl B 40 v s .

3.11 ERSRMEI 1M

FCM32F070 %%

T 5 MEHERN AR 1 AN et e 4

Timer feature comparison

Timer Timer Counter Counter Maximum | Prescaler | DMA Cccp Comple-
type resolution | type operating | factor request channels | mentary
Frequency generation outputs
Advanced |y | qgie | YR dOWN T ks | 1465536 Yes 4 3
control Up/down
TiM2 | 32-bit | U IOWN s ks | 165536 Yes 4 -
Up/down
M3 | 16-bit | YR IO ks | 165536 Yes 4 -
Up/down
General
purpose | T\M14 16-bit Up 72 MHz | 1~65536 No 1 -
TIM15 16-bit Up 72 MHz 1~65536 Yes 2 1

www.flashchip.com.cn
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TIM16, . o
TIM17 16-bit Up 72 MHz 1~65536 Yes 1 1
. TIM6 . -
Basic TIM7 16-bit Up 72 MHz 1~65536 Yes

TIM1/2/3 EJ##E 2x PLLCLK fEZ9HT8h, LIZEBHEZE R PWM STEFIIGSE, L RCC->CFGR3 /Y
TIMXSW £73EH]. 25864 2x PLLCLK K, SYSCLK/HCLK/PCLK AZT[G4G, HALBILLEFTH B,
RCC_CFGR3

Address: 0x30

Reset value: 0x0000 0000

Bit9 : TIM1SW, 1=Select 2x PLLCLK as timer clock source

Bit24: TIM2SW, 1=Select 2x PLLCLK as timer clock source

Bit25: TIM3SW, 1=Select 2x PLLCLK as timer clock source

3.11.1 L ER 2% TimM1

Joidt TG TIML AT T 6 JEIE R 3 AH PWM. B B ELAM A AT A AL X . e AT AR — A e
FRIE FHE I 28 4 AN ETE T IR

N 1C

Hr b s oc

PWM GIAHTEL X 550
Bk A

USRS B AR 16 AL E 8%, B RITIRER TIMx —FE. a0 AC B L 16 7 PWM, #1458 41511
2 (0%-100%)

7E MCU [P, s i 28t n] DA R &

TIM1 B K Z S REA L E AR i e I 2R I ThARE — K. Stk e it 88 n] AR & e i 88 2RI [F] 20

3.11.2 B ER 2% TiM2/3/14/15/16/17

FCM32F070 $ilf5 6 MBI e 25 AFANE A E R 250 T 7= pwM, 8 RAETR e i ik .

TImM2/3

FCM32F070 17 2 AN 4 303 E N 25 . TIM2 B 16 AT 28 0 32 £ [ Bh s sk ) F/1m)
RS . TIM3 1 16 AU Aias F 16 A7 H shE 28k m B/ m ik es . efled 4 4
PSTIEIE, AN TR/ R pwM B R . R TR A 12 AN
[ H B BGE A .

TIM2/3 AT LAZRIEG, el AR TIML JEBH T RD .

TIM2/3 I DASCRFIE RS mis 5, B 1~3 NE RAR IR B .

%€ I 28 7] AZE debug B T #E 4G

TIM14
ZEN AR EET 16 A7 TS 928 A0 16 7 [ BhE a1 FitEids .

SEN R AL OEE, TR, W EEs. pwm s R,
TIM14 7E MCU FRRRR 28 T B4 45

TIM15/16/17
XL EI AT 16 AT MR AN 16 47 H 3 SR 4 A BT AR
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TIM15 G5 2 AMMSEIE, TIM16/17 A8 FiliE. & H M. . pwMm sifd;
A

TIM15. TIM16 1 TIM17 A] DL 8B —#2 TAF. TIM15 t 0] DUFT TIM1 [5)25 s 35068 5 2034
TIM15 7] LA TIM16/TIM17 [Fl35 .,

TIM15. TIM16 F1 TIM17 G5 A7 A0 X ) EL AN, A B 1 R B R

X =ANEREEE MCU IR 2R ] L% 45

3.11.3 B ERf 25 TIM6/TIM7
1ZER SR ENEA 16 S E 283 F
3.11.4 & 74 IWDG

IWDG Z& T 8 AT A A A 12 f7 [ T vh- 3y, SCReR P € SCRIRIGET G o B B 8 8 40KHz
BHST RC SERS AR FEAE, HSr T EmE TAE. wILL Stop/Standby #&3 TAE. ‘&Rl F 76 & A= Il s
B RGRE IR, sCEE AR E BIEAT I ER 25, ©nl @ ek oliie &8 7 L E
IWDG H] LAZE Debug 15 38 T # 14 45

3.11.5 RAHHOE1H WWDG

WWDG & —A~ 7 frfal R ik-#as, vl LLE Hig17. & nl i F78 R A Wi AL R LA 11 . WWDG
Ntk T APB I 4f PCLK. XA T2 R 2 45 rh Ik g
WWDG 7] LATE Debug #5445

3.11.6 SysTick E R 2%

12@1‘%%%?%%%&%%22}6 (ERERE (S i AT N €
24 A R
SEER:E4
THEE oI, Al PEA A B R G B
Al AR EPYE (HCLK BE HCLK/8)

3.12 SEBFRFEP (RTC) F&4rafrse

B TIN5 A 32 ML FAEA, T A 20 ZH A P EdE . eI S RGEE M, WASTE
M Standby 15 Zn EEE 2 A7 .
RTC /207 BCD B/ 5a%, A LAR 3 B4 :
Wb BB 4. B (12 824 DL 2. H. AL ERH, BCD AR
FEEMESIHEEIE (K28, 29, 30 8¢ 31 K)
MR EAR, ¥ MCU M Stop/Standby 15 = M il
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A LGl B EE, BERT B IEVE AR 1-32767 /> RTC B & ik
PR HESE At 1ppm K5, HTAMEA SRR 2
M5 AT Y AR TR BRI 2 AN R AGI 5] A
IR T DAt H DTN 2. 1ZZhRE T DA i Bk 5 | B sl N\ A2 S5 1k ke
SRR S SRS R AP B (50/60 Hz) W T/ H DI kS
RTC W Eh ] DL
32768 Hz 4Pl s 1A
M PR B iR
WK ID#E RC 3% %5 (40KHz)
fE IR AR I /32

3.13 WEEREEED (120

12C ] LA TAEAE 2 EALBANIEL . SCRFFRIERL S (100 kbit/s) . PREES (400 kbit/s) 177 20mA
URSHAHGE I (FMP, 1Mbit/s) #& 3.
12C SZ#E 7 1A 10 A bR, 24 7 AL APLHEE (2 bbb, 1 AN R R EC EAL . A
AT 4 2 AL, RN B30 M P IR 4
FAN, 121 FRALER{ S EE SMBUS 2.0 Il PMBUS 1.1, 12C1 WA AT CPU I 42 AME I 4, 72
VELE L VCEC IS MCU M Stop 1 2 me i .
12C B A LLiE i DMA #:4E.
FCM32F070 12C TjR%
IC features 1’c1 1’C2
7 Sr bbb Y Y
10 A7 kA
FRUERE (100 kbit/s)
PLEAE A (400 kbit/s)
7 20mA IR PRE+EE . (1 Mbit/s)
ST b
SMBus
M Stop A5 3 e i

V=< =<|=<|=<

<|=<|=<|=<|=<|=<]|=<

3.14 HEAFPRIPBRRE (USART)

USART NiBH Rk #:1, E it T brvE X4 AP L Hege 1, A mT 9 fE e R P2 A
#x DASCRFR S ST P RE
EXRFEN L, XL, 302 EHLEIH. tH3HF LN (Local Interconnect Network)+ smartcard
WM LA IrDA(Infrared Data Association) SIR ENDEC #1#%F1 modem #4F (CTS/RTS).
AT LA DMA SR SE I el s 28 e
USART =& Z2HF
o AN LHPEIH

NRZ FrifERS 8 (mark/space)

AIHC E Y 8 BY 16 5 KAE 714

I BT ST 48MHz. 8 1 RAFE I B PRIE 6Mbit/s 3 TS B2

KU Epda, DA DA D Re s DASEH

STOP #5230 UART 1] LA T4 FIme i
- T AE PR R A T A 7 U PCLK AR
H B 2R A
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3.15

A gmAE I BEE K (7/8/9 )
B Tk e A Q= v R AR AT )
AR R A BT (1 B 2 frfF kA
FALZR A T
187 F DMA SRSz JiL 4 483
{8 F DMA SRS/ R 16 H i ORAFE OR BE 1) SRAM 75 [H]
B ARk FSUT RE AL
B RS 5 B 1 4
A AT () Tx/Rx 51 il
F-T modem Fl1 RS-485 W 2% FARE A 37t 32
T TR ]/ AR
AR
- RIEFEAL
for BB ) B AR AL
bR G 14 Arb i
% FEHLE IR
M mute F5 QR
FCM32F070 USART Lfjf¢

USART modes/ features USART1/2/3 USART4
Modem fifi {47t 4% Y Y
JEIT DMA 4L T
% FHLE IR
FBEZE 5
Smartcard 1% 5
FALZR 2 X T TR
IrDA SIR i i hE L HR
LIN A5
AU A DL R AN STOP M
PSR ISS A Thp
Modbus I8 ifl
H 3l e A

Driver Enable

Y
Y
Y

Y

<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<]|=<

BATAMIED (SPI/IPS)

SPI 2 1 FH T AOAP L 28408 1) SPI W SGE TR . SPI SRR T . X T A fa B [E) 25 sh ATl . 240
BTN (MASTER) I, Xah MAL (SLAVE) FRALETH & (SCK). ZBEOW IR E %% +

AR
SPI = HURE A
«  MASTER B} SLAVE #:1E

A B AE 3 2k

PR TIE S 2 28 OV AR L)
4~16 fr % =X

Z FHLEE

MASTER #ERF 2R IE focwk/2

SLAVE #R QI RERIE feoi/2

NSS A FH 0 Bl R 2 3

A G FE B IR B bR 1k AR A

A A B . S e BAR A A 4
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iy HR T RE 1 B RIS MR R &
SPI R bR &
fifi 4 CRC FH 3] 14 38
& Tx x5 Ja K 1% CRC 1
B B 5 — NN B shidT CRC 5 R KA
2 /) 32 ALK Rx/TX FIFO, (¥ DMA

—ANFRER 128 % H ORI SPIL SR D SCRF 4 FASEI R E A% 20, mT UAE 32/ AL 2 A XU
BEAT . W] ARG B AR 16/24 5 32 A8 0. 16 B 32 LB KE L . @i 8 i vl gmfE M Tl oy
IR AG B RN AR BEAE 8-192 kHzo £ NI, A% 256 (L ARFEIS Blag S ERE T o

FCM32F070 SP1/1%S ThEk
SPI features SPI1 SPI2
fifift CrRC 4L Y Y
Rx/Tx FIFO Y Y
NSS fik s = Y Y
12S ik Y Y
12S 4= X T AR - Y
TI 3 Y Y

I12S2EXT XM 49 128 BELT, B BEFILEH, 11252 2T 128 £

3.16 HDMI-CEC
FCM32F070 N & T —~ HDMI-CEC #& il 8%, PARAEXT CEC UM 1S FF .

3.17 USB ##&% O (USBD)

FCM32F070 N B 7 $F USB2.0 i [f14>3% USB DEVICE 4. PI#E USBPHY 2 £F USBFS (55, WNE
DP F47, LAA BCD 1.2 A Hath 78 FEAS I . USBD 2 F14ERY T S HF USB 2.0 LPM ThREM A I fE
B,

USB 025 3 i - i B ) S, SRR /MR . USBD 745 2 KB 25 17. USBD 7L =i ¥ 48MHz
PPk A, A] DA FH AN SR HR+PLL BE N 3R H B HER] 48MHz R34 R . %N R 25
B E G E ST R USB SOF 155, LASZE 4 bR B F .

3.18 K8 E RS (CRS)

PR E 288 CRS FI TN &B 48MHz IR ee b AT RGBS HERE TAMEEBE S, "LL
#& USB SOF. LSE #Ei%%%. CRS_SYNC 5|45 S, i Bt 4.

3.19 FAFFE (PLib)

PLib N, EEHKA =
B IERE PRk Y, AR SRR AR A 7 2
JHAE A E) 7 R ORI ARG, P RLKE AR O B A R s 2 R P —UOF R, A
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AP T
IMNBRURA 5 8., 7 (B 4ERL

3.20 ERAT/ITAG R SE (SWI-DP)

ARM SWI-DP #z O T/ S MCU, SZHF SWD.
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s FIHEEE
VE:
1) BAMKA PA11/12 H7 VDD (#H, 417 H vDDIO2 (i, FEE#)
2) AF REEFRHIEGTIB, REHFES 5 H, (KFE T DIE JRE
FCM32F070 LQFP64 pinout
. o
TOpVIeW Dmmmghmmvmwg:‘gﬁi
S22 DRRPRREE
A0O0O0O00000O0M0 @A EAEAEE
/3295233358833 582 \
VBAT [ 1 48 [] vDDIO2
PC13[]2 47 [ vSS
PC14-0SC32 IN[] 3 46 [7] PA13
PC15-0SC32 OUT[] 4 45 [0 PA12
PF0O-OSC_IN[] s 44 M PANM
PF1-OSC_OUT[] 6 43 [0 PA10
NRST[]7 42 [0 PA9
PCo[]s 41 [0 PA8
PC1o9 LQFP64 40 [0 PC9
PC2[] 10 39 [0 Pcs
PC3[] 11 38 0 PC7
VSSA[] 12 37 [0 PC6
VDDA [] 13 36 [] PB15
PAO [ 14 35 [ PB14
PA1 [] 15 34 [ PB13
PA2 [] 16 33 [1 PB12
\";EE%&&&&&%R%%%E%/
HjEjEjEEEEEEEEEEEEE|
o0 O < W0 O~ 5 N O — N O «— (D)0
S20fssfC8REEaa20

O

I/O supplied from VDDIO2

EN
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FCM32F070 LQFP48 pinout

s
(@]
(@
Top Vi 2
OpV|eW Owoo~owgm2I
OO OL OO0 M@OMN < <
> SR A LR AL AR
OO00O0O0O0O0O0dMnm||
/ WO N O O T MO N « O O © N \
L R S S A T - G - S R o p J e
VBAT [] 1 36 [] VDDIO2
PC13[]2 35[] VSS
PC14-OSC32_IN[] 3 34 [0 PA13
PC15-0SC32 _OUT[] 4 33 [ PA12
PFO-OSC_IN[] 5 32 [ PA11
PF1-0SC_OUT[] 6 31 [@ PA10
NRST[]7 LQFP48 30 [0 PA9
VSSAL[] 8 29 [ PA8
VDDA [ 9 28 [ PB15
PAO [ 10 27 ] PB14
PA1 [ 11 26 [] PB13
PA2 [] 12 2571 PB12
\fﬁﬁ‘ﬁtf?—’ﬁﬁﬁgﬁ/
oo ood
MO <T O ONO T NO«— WA
RiZEEBERZEE8

(e} supplied from VDDIO2

C/ www.flashchip.com.cn 24 /52



http://www.flashchip.com.cn/

FCM32F070xB DATASHEET
FCM32F070 pin definitions

Pin numbers Pin functions
g
o |o Pin name 3 *;:; 9
3 1§ |& (function after |2 |3 3
& 6 @] reset) -E n z Alternate functions Additionalfunctions
o = |3 Q
- - =
1 1 - VBAT S - - Backup power supply
WKUP2,
) ) ) RTC_TAMP1,
2 2 PC13 /10 | TC @) RTC_TS,
RTC_OUT
i PC14 (1) -
3 3 0SC32_ IN /O | TC @) OSC32_IN
PC15 (1)
4 4 - 0SC32_OUT /O | TC @) - 0SC32_0ouT
5 | 5| 2 PFO Vo | FTf CRS_ SYNC, 12C1_SDA 0SC_IN
OSC_IN - ' - -
6 | 6] 3 PFL vo | F 12C1_SCL 0SC_ouT
OSC_OouT - -
7 7 4 NRST /10 |RST Device reset input / internal reset output(active low)
8 - - PCO /10 |TTa EVENTOUT ADC_IN10
9 - - PC1 /10 |TTa EVENTOUT ADC_IN11
SPI2_MISO, 1252_MCK,
10 - - PC2 /10 |TTa EVENTOUT ADC _IN12
SPI2_MOSI, 1252_SD,
11 - - PC3 /10 |TTa EVENTOUT ADC _IN13
12| 8 - VSSA S - Analog ground
13| 9 5 VDDA S - Analog power supply
USART2_CTS, RTC_TAMP2,
14 | 10 6 PAO /10 | TTa TIM2_CH1 _ETR, WKUP1,
USART4_TX ADC_INO
USART2_RTS,
TIM2_CH2,
15| 11 7 PA1 /10 | TTa TIM15_CHIN ADC_IN1
USART4_RX,
EVENTOUT
USART2_TX, TIM2_CHS, ADC IN2,
16 | 12 8 PA2 /10 | TTa TIM15 CH1 WKUP4
USART2_RX, TIM2_CH4,
17 | 13 9 PA3 /10 | TTa TIM15_CH2 ADC_IN3
18| - - VSS S - Ground
19| - - VDD S - Digital power supply
SPI1_NSS, 12S1 WS,
20 | 14 10 PA4 /10 | TTa TIM14_CH1 ADC_IN4
USART2_CK

www.flashchip.com.cn 25 /52



http://www.flashchip.com.cn/

FCM32F070xB DATASHEET
SPI1_SCK, 12S1_CK,
21115 | 11 PA5 /O | TTa CEC, ADC_IN5
TIM2_CH1_ETR
SPI1_MISO, 12S1_MCK,
TIM3_CH1, TIM1_BKIN,
22116 | 12 PAG I/0 TTa TIM16_CH1, ADC_IN6
EVENTOUT,
USART3_CTS
SPI1_MOSI, 12S1_SD,
TIM3_CH2, TIM14_CH]1,
23|17 | 13 PA7 I/0 TTa TIM1_CHIN, TIM17_CHI, ADC_IN7
EVENTOUT
24 | - - PC4 I/0 TTa EVENTOUT, USART3_TX ADC_IN14
ADC_IN15,
25| - - PC5 110 TTa USART3_RX WKUP5
TIM3_CH3, TIM1_CHZ2N,
26 | 18 - PBO /0 TTa EVENTOUT, ADC_IN8
USART3_CK
TIM3_CH4,
27119 | 14 PB1 I/O TTa USART3_RTS, ADC_IN9
TIM14_CH1, TIM1_CH3N
28 | 20 - PB2 110 FT -
SPI2_SCK, 12S2_CK,
12C2_SCL,
29| 21 - PB10 /O | FTf USART3_TX, CEC, -
TIM2_CH3
USART3_RX, TIM2_CH4,
30 | 22 - PB11 /O | FTf EVENTOUT, -
12C2_SDA
31| 23| 15 VSS - Ground
32| 24| 16 VDD - Digital power supply
TIM1_BKIN, TIM15_BKIN,
SPI2_NSS, 12S2_WS, i
33| 25 - PB12 /1O | FT USART3_CK,
EVENTOUT
SPI2_SCK, 12S2_CK,
12C2_SCL,
34| 26 - PB13 /O | FTf USART3_CTS, -
TIM1_CHIN,
SPI2_MISO, 12S2_MCK,
12C2_SDA,
35| 27 - PB14 /O | FTf USART3_RTS, -
TIM1_CH2N, TIM15_CH1
SPI2_MOSI, 12S2_SD,
TIM1_CH3N, WKUP7,
36| 28 i PBIS Vo | FT TIM15_CHA1N, RTC_REFIN
TIM15_CH2
37| - - PC6 1O | FT 3 TIM3_CH1, -
38| - - PC7 1O | FT ©)] TIM3_CH2 -
39| - - PC8 /O | FT ©)] TIM3_CH3 -
40 | - - PC9 1O | FT 3 TIM3_CH4 -
USART1_CK, TIM1_CH1,
41 | 29 - PA8 1O | FT (3) EVENTOUT, MCO,

12S2EXT_SD
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USART1_TX, TIM1_CH2,
42 | 30 17 PA9 /10 | FT 3) TIM15_BKIN, [2C1_SCL MCO
USART1_RX, TIM1_CHS3, )
43| 31| 18 PA10 /O | FT 3 TIM17_BKIN, 12C1_SDA
CAN_RX, USART1_CTS,
44 | 32 17 PA11 /10 | FT (3) | TIM1_CH4,COMP1_OUT,
EVENTOUT, 12C2_SCL
CAN_TX, USART1_RTS,
45 | 33 18 PA12 /10 | FT (3) | TIM1_ETR,COMP2_OUT,
EVENTOUT, I12C2_SDA
46 | 34| 19 PA13 o | FT | 3 IR_OUT, SWDIO -
47 | 35 - VSS S - Ground
48 | 36 - VDDIO2 S - Digital power supply
49 [ 37| 20 PAl4 vo | FT | $ | USART2_TX SwCLK -
SPI1_NSS, 1251_WS,
USART2_RX,
50 | 38 - PA15 1/0 FT (©) USART4_RTS, -
TIM2_CH1_ETR,
EVENTOUT
USART3_TX,
51| - - PC10 110 FT ®3) USARTA_ TX -
USART3_RX,
52 | - - PC11 110 FT (3) USART4_ RX -
USART3_CK,
53| - - PC12 110 FT (€©) USART4_CK -
USART3_RTS,
54| - - PD2 1/0 FT 3 TIM3_ETR -
SPI1_SCK, I12S1_CK, )
5539 ) PB3 o FT TIM2_CH2, EVENTOUT
SPI1_MISO, I12S1_MCK,
56 | 40 - PB4 110 FT TIM17_BKIN, TIM3_CH1, -
EVENTOUT
SPI1_MOSI, I12S1_SD,
12C1_SMBA,
57 | 41 - PB5 /10 | FT TIM16_BKIN, WKUP6
TIM3_CH2
12C1_SCL, USART1_TX,
58 | 42 - PB6 110 | FTf TIM16_CHIN
12C1_SDA, USART1 RX,
59 | 43 - PB7 /10 | FTf USART4_CTS,
TIM17_CHIN
60 | 44 1 PF11-BOOTO 10 | FT - Boot memoryselection
I2C1_SCL, CEC,
61 | 45 - PB8 /10 | FTf TIM16_CH1 -
SPI2_NSS, 1252_WS,
62 | 46 - PB9 /10 | FTf 12C1_SDA, IR_OUT, -
TIM17_CH1, EVENTOUT
63 | 47 - VSS S - Ground
64 | 48 - VDD S - Digital power supply

1. PC13, PC14 and PC15 are supplied through the power switch. Since the switch only sinks a limited amount of
current (3 mA), the use of GPIOs PC13 to PC15 in output mode is limited:
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2.

The speed should not exceed 2 MHz with a maximum load of 30 pF.

These GPIOs must not be used as current sources (e.g. to drive an LED).

After the first RTC domain power-up, PC13, PC14 and PC15 operate as GPIOs. Their function then depends on
the content of the RTC registers which are not reset by the system reset. For details on how to manage these
GPIOs, refer to the RTC domain and RTC register descriptions in the reference manual.

Distinct VSSA pin is only available on 48-pin packages. On all other packages, the pin number corresponds to
the VSS pin to which VSSA pad of the silicon die is connected.

PA8, PA9, PA10, PA13, PA14, PA15, PC6, PC7, PC8, PC9, PC10, PC11, PC12 and PD2 I/Os are supplied by VDDIO2.
After reset, these pins are configured as SWDIO and SWCLK alternate functions, and the internal pull-up on
the SWDIO pin and the internal pull-down on the SWCLK pin are activated.
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PA ¥ %8 BhThRBIEFE

Pin name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7

PAO - USART2_CTS | TIM2_CH1_ETR USART4_TX - -
PA1 EVENTOUT USART2_RTS TIM2_CH2 USART4_RX TIM15_CH1N -
PA2 TIM15_CH1 USART2_TX TIM2_CH3 - - -
PA3 TIM15_CH2 USART2_RX TIM2_CH4 - - -
PA4 SPI1_NSS,1251_WS USART2_CK TIM14_CH1 -
PAS SPI1_SCK,1251_CK CEC TIM2_CH1_ETR - -
PAG SPI1_MISO,1251_MCK |  TIM3_CH1 TIM1_BKIN - TIM16_CH1 -
PA7 SPI1_MOSI,1251_SD TIM3_CH2 TIM1_CHIN TIM14_CH1 TIM17_CH1 -
PAS MCO USART1_CK TIM1_CH1 EVENTOUT CRS_SYNC -
PA9 TIM15_BKIN USART1_TX TIM1_CH2 12C1_SCL MCO -
PA10 TIM17_BKIN USART1_RX TIM1_CH3 12C1_SDA - -
PA11 EVENTOUT USART1_CTS TIM1_CH4 12C2_SCL -
PA12 EVENTOUT USART1_RTS TIM1_ETR 12C2_SDA -
PA13 SWDIO IR_OUT USB_NOE - - - -
PAL4 SWCLK USART2_TX - - - - -
PA15 SPI1_NSS,1251_WS USART2_RX | TIM2_CH1_ETR | EVENTOUT USART4_RTS
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PB ¥ O3 BhTh REE
Pin name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7

PBO EVENTOUT TIM3_CH3 TIM1_CH2N USART3_CK - - -
PB1 TIM14_CH1 TIM3_CH4 TIM1_CH3N USART3_RTS - - -
PB2 - - - - - - -
PB3 SPI1_SCK,12S1_CK EVENTOUT TIM2_CH2 - -

PB4 SPI1_MISO,I251_MCK TIM3_CH1 EVENTOUT TIM17_BKIN -

PB5 SPI1_MOSI,I1251_SD TIM3_CH2 TIM16_BKIN 12C1_SMBA -

PB6 USART1_TX 12C1_SCL TIM16_CHI1N - -

PB7 USART1_RX 12C1_SDA TIM17_CHIN USART4_CTS - -

PB8 CEC 12C1_SCL TIM16_CH1 - -

PB9 IR_OUT 12C1_SDA TIM17_CH1 EVENTOUT SPI2_NSS -

PB10 CEC 12C2_SCL TIM2_CH3 USART3_TX SPI12_SCK - -
PB11 EVENTOUT 12C2_SDA TIM2_CH4 USART3_RX - - -
PB12 SPI2_NSS,1252_WS EVENTOUT TIM1_BKIN USART3_CK TIM15_BKIN -
PB13 SPI2_SCK,1252_CK - TIM1_CHIN USART3_CTS 12C2_SCL -
PB14 SPI12_MISO,I1252_MCK TIM15_CH1 TIM1_CH2N USART3_RTS 12C2_SDA - -
PB15 SPI2_MOSI,12S2_SD TIM15_CH2 TIM1_CH3N TIM15_CHIN - - - -
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PC ¥ DB TRk
Pin name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PCO EVENTOUT - -
PC1 EVENTOUT - -
PC2 EVENTOUT SPI12_MISO,I252_MCK - -
PC3 EVENTOUT SPI12_MOSI,1252_SD - -
PC4 EVENTOUT USART3_TX - -
PC5 USART3_RX - -
PC6 TIM3_CH1 - -
PC7 TIM3_CH2 - -
PC8 TIM3_CH3 - -
PC9 TIM3_CH4 - -
PC10 USART4_TX USART3_TX - -
PC11 USART4_RX USART3_RX - -
PC12 USART4_CK USART3_CK - -
PC13 - - -
PC14 - - -
PC15 - - -
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PD % I %HBhThREIE %

Pin name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7

PD2 TIM3_ETR USART3_RTS - -
PF ¥ I HBhIh Bk

Pin name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PFO CRS_SYNC 12C1_SDA - - - - - -
PF1 - 12C1_SCL - - - - - -
PF2 EVENTOUT
PF4 EVENTOUT
PF5 EVENTOUT
PF6 12C2_SCL
PF7 12C2_SDA
PF9 TIM15_CH1
PF10 TIM15_CH2
PF11
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5  FAfEASELET

FCM32F070 4% & f7 21 - Hu ik

Bus Boundary address Size Peripheral

= 0x4800 2000 — Ox4FFF FFFF ~127 MB | -

0x4800 1CO0 — 0x4800 1FFF | 1KB

0x4800 1800 — 0x4800 1BFF | 1KB

0x4800 1400 —0x4800 17FF | 1KB GPIOF
AHB2 0x4800 1000 — 0x4800 13FF | 1KB =
0x4800 0CO0 — 0x4800 OFFF | 1KB GPIOD
0x4800 0800 — 0x4800 OBFF | 1KB GPIOC
0x4800 0400 — 0x4800 O7FF | 1KB GPIOB
0x4800 0000 — 0x4800 O3FF | 1KB GPIOA

0x4002 4400 — Ox47FF FFFF ~128MB | -

0x4002 4000 — 0x4002 43FF | 1KB

0x4002 3400 — 0x4002 3FFF | 3KB -

0x4002 3000 — 0x4002 33FF 1KB CRC/HAU
0x4002 2400 — 0x4002 2FFF 3KB -
AHB1 0x4002 2000 — 0x4002 23FF | 1KB Flash memory interface
0x4002 1400 — 0x4002 1FFF 3KB -
0x4002 1000 — 0x4002 13FF 1KB RCC

0x4002 0800 — 0x4002 OFFF | 2KB -

0x4002 0400 — 0x4002 O7FF | 1KB

0x4002 0000 — 0x4002 O3FF | 1KB DMA

0x4001 8000 — 0x4001 FFFF | 32KB =

0x4001 7C0O0 — 0x4001 7FFF | 1KB

0x4001 7800 — 0x4001 7BFF | 1KB

0x4001 7400 — 0x4001 77FF | 1KB

0x4001 7000 — 0x4001 73FF | 1KB =

0x4001 6C0O0 — 0x4001 6FFF | 1KB -

0x4001 6800 — 0x4001 6BFF | 1KB

0x4001 6400 — 0x6001 67FF | 1KB -

0x4001 6000 — 0x4001 63FF | 1KB

APB2 0x4001 5C00 — 0x4001 5FFF | 1KB -
0x4001 5800 — 0x4001 5BFF | 1KB DBGMCU
0x4001 4C00 — 0x4001 57FF | 3KB -
0x4001 4800 — 0x4001 4BFF | 1KB TIM17
0x4001 4400 — 0x4001 47FF | 1KB TIM16
0x4001 4000 — 0x4001 43FF | 1KB TIM15
0x4001 3C00 — 0x4001 3FFF | 1KB -
0x4001 3800 — 0x4001 3BFF | 1KB USART1
0x4001 3400 — 0x4001 37FF | 1KB -
0x4001 3000 — 0x4001 33FF | 1KB SPI1/1251
0x4001 2C00 — 0x4001 2FFF | 1KB TIM1
0x4001 2800 — 0x4001 2BFF | 1KB _
0x4001 2400 — 0x4001 27FF | 1KB ADC

0x4001 2000 — 0x4001 23FF | 1KB =

0x4001 1CO0 — 0x4001 1FFF | 1KB
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0x4001 1800 — 0x4001 1BFF | 1KB
0x4001 1400 — 0x4001 17FF | 1KB
0x4001 0800 — 0x4001 13FF | 3KB =
0x4001 0400 — 0x4001 O7FF | 1KB EXTI
0x4001 0000 — 0x4001 O3FF | 1KB SYSCFG/COMP/AMP
0x4000 CO00 — 0x4000 FFFF | 21KB -
0x4000 A800 — 0x4000 ABFF | 1KB =
0x4000 A400 — 0x4000 A7FF | 1KB -
0x4000 7C00 — 0x4000 A3FF | 10KB =
0x4000 7800 — 0x4000 7BFF | 1KB CEC
0x4000 7400 — 0x4000 77FF | 1KB
0x4000 7000 — 0x4000 73FF | 1KB PWR
0x4000 6C0O0 — 0x4000 6FFF | 1KB CRS
0x4000 6800 — 0x4000 6BFF | 1KB
0x4000 6400 — 0x4000 67FF | 1KB
0x4000 6000 — 0x4000 63FF | 1KB
0x4000 5C00 — 0x4000 5FFF | 1KB
0x4000 5800 — 0x4000 5BFF | 1KB 12C2
0x4000 5400 — 0x4000 57FF | 1KB 12C1

APB1 0x4000 5000 — 0x4000 53FF | 1KB
0x4000 4C00 — 0x4000 4FFF | 1KB USART4
0x4000 4800 — 0x4000 53FF | 1KB USART3
0x4000 4400 — 0x4000 47FF | 1KB USART2
0x4000 4000 — 0x4000 43FF | 1KB -
0x4000 3C0O0 — 0x4000 3FFF | 1KB -
0x4000 3800 — 0x4000 3BFF | 1KB SPI2/12S2
0x4000 3400 — 0x4000 37FF | 1KB 12S2EXT
0x4000 3000 — 0x4000 33FF | 1KB IWDG
0x4000 2C00 — 0x4000 2FFF | 1KB WWDG
0x4000 2800 — 0x4000 2BFF | 1KB RTC
0x4000 2400 — 0x4000 27FF | 1KB -
0x4000 2000 — 0x4000 23FF | 1KB TIM14
0x4000 1800 — 0x4000 1FFF | 2KB -
0x4000 1400 — 0x4000 17FF | 1KB TIM7
0x4000 1000 — 0x4000 13FF | 1KB TIM6
0x4000 0800 — 0x4000 OFFF | 2KB -
0x4000 0400 — 0x4000 O7FF | 1KB TIM3
0x4000 0000 — 0x4000 O3FF | 1KB TIM2

c/
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6 HSHRMH

6.1 ZH &M

BrAF#isMEE, Py HELL vss NS5 .

6.1.1 &/N/BKRE

BRARBUMEE, SN RN EOREAEPA IR T 1 e 22 26 1 HRBEH AR AE PR IR 5y 25C I
Mk

6.1.2 BLEUE

KARFAMEE, HLUEFLT 25C Al VDD=VDDA=3.3V. iXE&{f Nikit{E, FRMRsE 5.
6.1.3 BLEIRHZR

FrAEBsMEE, FrA VA it % E, JElltss R,

6.1.4 EHEA

MCU pin
C=50pF
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6.1.5 5| ANEBEE

MCU pin

6.1.6 HLJRALHE

BF—XTHJE (VDD/VSS. VDDA/VSSA 55) NAZFEA IS A, HZALE PCB LN AT RESET 5] .

6.1.7 HRHEFENE

Ipp
O Vbp Eg
i VDDIo2
Ippa

<

6.2 4T KME

T HE 2G0T fpe ALY T Pl 51 S A A

GEYER
Symbol Ratings Min Max Unit
Vbp-Vss External main supply voltage -0.3 5.8 \Y
Vbpio2-Vss External I/O supply voltage -0.3 5.8 \"
Vopa-Vss External analog supply voltage -0.3 5.8 \Y
Vop-Vooa Allowed voltage difference for Vpp>vopa - 0.3 Vv
Vear-Vss External backup supply voltage -0.3 5.8 \Y
Vin Input voltage on FT and FTf pins Vss-0.3 Vopioxt+0.3 Vv
Input voltage on TTa pins Vss-0.3 5.8 \Y,
Input voltage on any other pins Vss-0.3 5.8 Vv
| AVoppx| Variations between different Vpp power | - 50 mV
pins
[ vssx-Vss| Variations between all the different ground | - 50 mV
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pins
Vesp(HBM) Electrostatic discharge voltage 3000 V
6.3 TIE%&M
6.3.1 HiB T/E&M
M5B TAEFA
Symbol | Parameter Conditions Min Max Unit
frcwk Internal AHB clock frequency | - 0 100 MHz
frck Internal APB clock frequency | - 0 100 MHz
Vbp Standard operating voltage - 1.8 5.5 \Y
Vbbioz2 I/0 supply voltage 1.65 5.5 \%
Vboa Analog operating voltage Vbp 5.5 \Y
Vear Backup operating voltage 2.1 5.5 \"
Vin I/0 input voltage TC and RST I/O -0.3 Vbpiox+0.3
TTa I/O -0.3 VDDA+0-3 \
FT and FTf I/O -0.3 5.5
Po Power dissipation at TA=85C | LQFP48 - 350 mW
UFQFPN48 - 600
LQFP32 350
UFQFPN32 500
UFQFPN28 170
TSSOP20 250
TA Ambient temperature for the | Maximum power dissipation | -40 85 C
suffix 6 version Low power dissipation -40 105
Ambient temperature for the | Maximum power dissipation | -40 105 C
suffix 7 version Low power dissipation -40 125
T) Junction temperature range | Suffix 6 version -40 105 C
Suffix 7 version -40 125
6.3.2 bH/THE TG
Symbol Parameter Conditions Min Max Unit
tvoo VDD rise time rate - 0 oo
VDD fall time rate 20 oo us/V
tvopa VDDA rise time rate - 0 oo
VDDA fall time rate 20 oo
6.3.3 WEEfr/mIFEZH
P B S AR BRI AR Pk 1t
| Symbol | Parameter | Conditions [ Min | Typ | Max | Unit |
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Veorpor | Power on/down reset | Falling edge 1.51 1.58 1.65 \Y
threshold Rising edge 1.54 1.62 1.70
Veorhyst | PDR hysteresis - - 40 _ mv
trstTEMPO | Reset temporization - 1.5 2.5 4.5 ms
A 4mE AR (PvD) etk
Symbol Parameter Conditions Min Typ Max | Unit
Vevoo PVD threshold 0 Falling edge 1.59 1.67 1.75
Rising edge 1.75 1.83 1.91
Vpvp1 PVD threshold 1 Falling edge 1.75 1.83 1.91
Rising edge 1.90 1.98 2.06
Vevp2 PVD threshold 2 Falling edge 1.90 1.98 2.06
Rising edge 2.06 2.14 2.22
Vpvos3 PVD threshold 3 Falling edge 2.06 2.14 2.22
Rising edge 2.21 2.29 2.37
Vpvpa PVD threshold 4 Falling edge 2.21 2.29 2.37 v
Rising edge 2.35 2.43 2.51
Vpvos PVD threshold 5 Falling edge 2.35 2.43 2.51
Rising edge 2.49 2.57 2.65
Vpvos PVD threshold 6 Falling edge 2.49 2.57 2.65
Rising edge 2.64 2.72 2.80
Vpvo7 PVD threshold 7 Falling edge 2.64 2.72 2.80
Rising edge 2.80 2.88 2.96
VpvDhyst PVD hysteresis - - 160 - mV
Ipp(pvD) PVD current consumption | - 0.15 uA
6.3.4 NESFHE
NEZSE B ESR T
Symbol Parameter Conditions Min Typ Max | Unit
VREFINT Internal reference voltage -40C<TA<+105 1.22 1.23 1.24 |V
tstarT ADC_IN17 buffer startup time | - - 10 us
ts_vrefint ADC sampling time when | - 8 - - us
reading the internal reference
voltage
AVreennt | Internal  reference  voltage | Vppa=3V - - 10 mV
spread over the temperature
range
Teoers Temperature coefficient - - - 100 ppm/C
6.3.5 HtEEEER
Ha R LA R #E (VDD+VDDA @ 3.6V)
Symbol Parameter Conditions Min Typ Max | Unit
Iop+lppa Run from Flash | All peripherals enabled (exclude 4.4
memory USB), HSI 8MHz mA
All peripherals enabled, HSI148 19.1
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All peripherals enabled, HSI + PLL 26.6
72MHz
Stop mode Regulator in normal mode, all 18.3
oscillators OFF uA
Stop mode Regulator in low-power mode, all 18.3
. uA
oscillators OFF
Standby mode Regulator in low-power mode, all 7.6
. uA
oscillators OFF
3
6.3.6 {KIHFERE BRI 5]
Low-power mode wakeup timings
Symbol Parameter Conditions Min Typ Max | Unit
twustop Regulator in run | - 11
Wakeup from stop mode mode
tstart Regulator in low 11 us
power mode
twusTANNDBY Wakeup from standby mode - - 50 -
twusLeep Wakeup from sleep mode - 4 SYSCLK cycles
6.3.7 SMEETBPIR
High-speed external user clock characteristics
Symbol Parameter Min Typ Max Unit
fhse_ext User external clock source frequency - 8 32 MHz
VHseH OSC_IN input pin high level voltage 0.7*Vppiox - Vppiox \Y
VHseL OSC_IN input pin low level voltage VSS - 0.3*Vppiox
tw(HseH) OSC_IN high or low time 15 - - ns
Tw(HsEL)
trimse) OSC_IN rise or fall time - - 20
Ti(HsE)
Low-speed external user clock characteristics
Symbol Parameter Min Typ Max Unit
fise ext User external clock source frequency - 32.768 | 1000 KHz
Visen 0SC32_IN input pin high level voltage 0.7*Vopiox | - Vbpiox \
ViseL 0OSC32_IN input pin low level voltage VSS - 0.3*Vppiox
twiLsen) 0OSC32_IN high or low time 450 - - ns
Tw(LseL)
tr(Lse) 0OSC32_IN rise or fall time - - 50
tr(LsE)
HSE oscillator characteristics
Symbol Parameter Conditions Min Typ Max | Unit
fosc_in Oscillator frequency - 4 8 20 MHz
RF Feedback resistor - - 200 - KQ
Ipp HSE current consumption VDD=3.3V, Rm=45 Q , 0.57 mA
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CL=10pF@8MHz
8m Oscillator transconductance Startup 10 - - mA/V
tsu(HsE) Startup time VDD is stabilized - 2 - ms
LSE oscillator characteristics (fise=32.768KHz)
Symbol Parameter Conditions Min | Typ Max | Unit
lop LSE current consumption | low drive capability 360
medium-low drive capability 450 nA
medium-high drive capability 540
high drive capability 700
gm Oscillator low drive capability 5 - -
transconductance medium-low drive capability | 8 uA/v
medium-high drive capability | 15
high drive capability 25
tsu(Lse) Startup time Vbpiox is stabilized - 2 - s
6.3.8 LI BhIRRRE
HSI48 oscillator characteristics
Symbol | Parameter Conditions Min Typ Max Unit
fusias Frequency - 48 MHz
TRIM HSI48 user-trimming step - 0.15 %
DuCy Duty cycle - 45 - 55 %
ACChsiss | Accuracy of the HSI48 | TA=-40 to 105 @SS -1.84 2.00 %
oscillator(factory calibrated) TA=-40 to 105@TT -1.58 1.76
TA=-40 to 105@FF -1.24 1.72
tsu(nsius) | HSI48 oscillator startup time - 6 us
Ipoa(rsiag) | HSI48 oscillator power consumption | - 643 801 uA
LSI oscillator characteristics
Symbol | Parameter Conditions Min | Typ Max | Unit
fisi Frequency - 319 |40 55.5 KHz
tsu(Lsi) LSI oscillator startup time - 100 us
IpoaLs) LSI oscillator power consumption - 400 nA
6.3.9 PLL 4F4
PLL characteristics
Symbol | Parameter Min Typ Max | Unit
foL N PLL input clock 1 8 24 MHz
teL_ourt PLL multiplier output clock 16 72 MHz
tlock PLL lock time 30 100 us
IppA(PLLY) PLL power consumption 350 uA
Jitterp. | Cycle-to-cycle jitter 300 ps
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6.3.10 FEAEHrE
Flash memory characteristics
Symbol | Parameter Conditions Min | Typ Max | Unit
trroG 16-bit programming time TA=-40 to +125 20 us
terase Page(2KB) erase time 18 ms
tme Mass erase time 30 ms
) Supply current Write mode 3.5 mA
Erase mode 2 mA
Neno Endurance TA=-40to +125 20 kcycle
trReT Data retention TA=25C 100 Year
6.3.11 EMC 3%
EMC characteristics
Symbol | Parameter Conditions Level/Class
Vesp Voltage limits to be applied on any I/O pin | VDD=3.3V, LQFP48, TA=25C, 2B
to induce a functional disturbance fuck=48 MHz,
conforming to IEC 61000-4-2
Verts Fast transient voltage burst limits to be | VDD=3.3V, LQFP48, TA=25C, 4B
applied through 100pF on Vpp and Vss pins | fuck=48 MHz,
to induce a functional disturbance conforming to IEC 61000-4-4
EMI characteristics
Symbol | Parameter Conditions Monitored frequency | Max vs.[fuse/fucik] Unit
band 8/48 MHz
SEMI Peak level VDD=3.6V, TA=25C, | 0.1 to 30MHz
LQFP48 package | 30 to 130MHz dBuv
compliant with [EC | 130 MHz to 1GHz
61967-2 EMI level N
6.3.12 HSEURSRRE
ESD absolute maximum ratings
Symbol Parameter Conditions Packages | Class | Maxim | Unit
value
Vespem) | Electrostatic discharge voltage | TA=+25C, conforming | All 2 3500 Vv
(human body model) to JESD22-A114
Vespcom) | Electrostatic discharge voltage | TA=+25C, conforming | All cé 750 Vv
(charge device model) to AEC-Q100-011
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6.3.13 1/0 ERIRIE N8

1/0 current injection susceptibility

Symbol | Parameter Functional susceptibility Unit
Negative injection Positive injection
Iy Injected current -5 +5 mA
6.3.14 1/0 ¥ D451k
1/0 static characteristics
Symbol | Parameter Conditions Min Typ Max Unit
Vi Low level input | TCand TTal/O 0.3*Vppiox Y,
voltage FT and FTf 1/O 0.475*Vppiox-0.2
All 1/0Os 0.3*Vppiox
ViH High level input | TCand TTa l/O 0.445*Vppox+0.4 \"
voltage FT and FTf 1/O 0.5*Vppiox+0.2
All |/OS 0.7*VDD|OX
Vhys Schmitt  trigger | TCand TTa I/O 200 mV
hysteresis FT and FTf I/O 100
likg Input  leakage | TC,FT and FTf I/O +0.1 uA
current TTa in digital mode
Vss<=V|n<=Vppiox
TTa in digital mode 1
Vbpiox<=VINn<=Vbpa
TTain analog mode +0.2
Vss<=V|n<=Vppa
FT and FTf I/O 10
Vppiox<=Vin<=5V
Rpu Weak puII-up Vin=Vss 40 KQ
resistor
Rep Weak puII-down Vin=-Vbpiox 40 KQ
resistor
Cio I/0 pin 5 pF
capacitance
Output voltage characteristics
Symbol | Parameter Conditions Min Max | Unit
VoL Output low level voltage for an 1/0 pin CMOS port - 0.4 \Y
Vou Output high level voltage for an I/O pin [lo] =8mA Vopiox-0.4 -
Vopiox>= 2.7V
VoL Output low level voltage for an /0 pin TTL port - 0.4 Vv
Vou Output high level voltage for an I/O pin [lo] =8mA 2.4 -
Vopiox>= 2.7V
Voo Output low level voltage for an I/O pin [lio] =20mA - 1.3 \Y
Von Output high level voltage for an I/O pin Vppiox>= 2.7V Vopiox-1.3 -
Voo Output low level voltage for an 1/0 pin [lio] =6mA - 0.4 \Y
Vou Output high level voltage for an I/O pin Vopiox>= 2.7V Vopiox-0.4 -
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Vo Output low level voltage for an /0 pin [lo] =4mA - 0.4 \Y
Von Output high level voltage for an I/O pin Vppiox>= 2.7V Vopiox-0.4 -
VoLrm+ Output low level voltage for an FTf I/O pin | |lio] = 20mA - 0.4 \Y
in FM+ mode Vbpiox>= 2.7V
[lo] = 10mA - 0.4
1/0 AC characteristics
OSPEEDRy | Symbol Parameter Conditions Min | Max | Unit
[1:0]
x0 fmaxioout | Maximum frequency C.=50pF, Vppiox>=2V - 2 MHz
tr0)out Output fall time R 38 ns
tr(10)out Output rise time - 39
01 fmaxiioout | Maximum frequency C.=50pF, Vppiox>=2V - 10 MHz
th1ojout Output fall time - 25 ns
tr(10)out Output rise time - 25
11 fmax(iojout | Maximum frequency C.=30pF, Vpopiox>=2.7V - 50
C=50pF, Vppiox>=2.7V - 30 MHz
CL=50pF, 2V<=VDD|0X<2.7V - 20
trio)out Output fall time C=30pF, Vppiox>=2.7V - 6.5
C|_=50pF, VDD|0X>=2.7V - 9
C=50pF, 2V<=Vppi0x<2.7V - 155 ns
tr(10)out Output rise time C.=30pF, Vppiox>=2.7V - 6.6
CL=50pF, VDDIOx>=2-7V - 8.6
C.=50pF, 2V<=Vppi0x<2.7V - 39
Fm+ fmax(ojout | Maximum frequency C=50pF, Vppiox>=2V - 2 MHz
configuratio | trojout Output fall time - 15.5 ns
n tr(iojout Output rise time - 39
- texTipw Pulse width of external | - 10 |- ns
signals detected by the
EXTI controller

6.3.15 NRST 3| Jil4&

NRST pin characteristics

Symbol | Parameter Conditions Min Typ | Max Unit
Viunesty | NRST input low level voltage | - - - 0.3*vDD | V
Viknest) | NRST  input  high  level | - 0.445*VDD+0.4 | - -
voltage
VhysivrsT) | NRST  Schmitt  trigger | - - 200 |- mV
voltage hysteresis
Reu Weak pull-up resistor Vin=Vss - 40 - KQ
VE(NRsT) NRST input filtered pulse - - - 100 ns
Vnenesty | NRST  input  not  filtered | 2.7<VDD<3.6 300 - - ns
pulse 2.0<VDD<3.6 500 - -
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6.3.16 ADC %Kitk
ADC characteristics
Symbol | Parameter Conditions Min | Typ Max | Unit
Vopa Analog supply voltage - 1.8 33 5.5 \Y
Ipp(apc) Current consumption of the ADC Vppa=3.3V - 1.1 - mA
fapc ADC clock frequency - - - 16 MHz
fs Sampling rate 12-bit resolution 0.03 |- 1 MHz
frric External trigger frequency 12-bit resolution - - 18 1/fanc
Vain Conversion voltage range 0 Vopa |V
Rt Input resistor during sampling Vopa=3V 0.5 kQ
Cs Internal sample and hold capacitor 26 30 pF
ts Sampling time fabc=16MHz 4 - - 1/fanc
tstaB Stabilization time 32 - - 1/fADC
tconv Total conversion time 12-bit resolution 12 1/fanc
ADC accuracy
Symbol | Parameter Conditions Typ Max Unit
ET Total unadjusted error frck=48MHz, +15 |- LSB
EO Offset error fanc=16MHz,RAIN<10k Q +15 | £3.0
EG Gain error Vopa=3V to 3.6V +2 +5
ED Differential linearity error | TA=25C +0.6 +15
EL Integral linearity error +1.5 +£3.0
Analog Input Equivalent Circuit
IP
Rs SW Rt Cs
OfF—~>—w— I__|_
Analog
input -
Tsam
Rs = P_
10 x Cs
Rain max for fADc =16 MHz
Ts(cycles) ts(us) RAIN max (kQ)
4 0.35 0.33
7.5 0.47 1.1
13.5 0.84 2.3
28.5 1.78 5.4
41.5 2.59 8.1
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55.5 3.47 11.1
71.5 4.47 14.4
239.5 14.97 49.4
6.3.17 RSB
TS characteristics
Symbol Parameter Min Typ Max Unit
TL Vsense linearity with temperature - 11 12 C
Avg_Slope | Average slope 4.2 428 | 436 | mV/C
V30 Voltage at 30C 1.423 | 1.425 | 1.43 \"
tSTART ADC_IN16 buffer startup time 1 - 5 us
ts_temp ADC sampling time when reading the temperature 4 - - us
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7.1 LQFP48 HEER

LQFP48 is a 48-pin, 7 x 7 mm low-profile quad flat package.

LQFP48 package outline
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LQFP48 package mechanical data
millimeters inches®
Symbol
Min Typ Max Min Typ Max
A - - 1.600 - - 0.0630
Al 0.050 - 0.150 0.0020 - 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571
b 0.170 0.220 0.270 0.0067 0.0087 0.0106
0.090 - 0.200 0.0035 - 0.0079
D 8.800 9.000 9.200 0.3465 0.3543 0.3622
D1 6.800 7.000 7.200 0.2677 0.2756 0.2835
D3 - 5.500 - - 0.2165 -
E 8.800 9.000 9.200 0.3465 0.3543 0.3622
El 6.800 7.000 7.200 0.2677 0.2756 0.2835
E3 - 5.500 - - 0.2165 -
e - 0.500 - - 0.0197 -
L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -
k 0° 3.5° 7° 0° 3.5° 7°
cce - - 0.080 - - 0.0031
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LQFP64 is a 64-pin, 10 x 10 mm low-profile quad flat package.

LQFP64 package outline
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LQFP64 package mechanical data
millimeters inches®
Symbol
Min Typ Max Min Typ Max

A - - 1.600 - - 0.0630
Al 0.050 - 0.150 0.0020 - 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571

b 0.170 0.220 0.270 0.0067 0.0087 0.0106

c 0.090 - 0.200 0.0035 - 0.0079
D - 12.000 - - 0.4724 -
D1 - 10.000 - - 0.3937 -
D3 - 7.500 - - 0.2953 -

E - 12.000 - - 0.4724 -
El - 10.000 - - 0.3937 -
E3 - 7.500 - - 0.2953 -

- 0.500 - - 0.0197 -
K 0° 3.5° 7° 0° 3.5° 7°
0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -
cce - - 0.080 - - 0.0031
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For a list of available options (memory, package, and so on) or for further information on any aspect of this
device, please contact your nearest FCM sales office.

Ordering information scheme
Example: FCM32 F 096 C B T 6 - X

Device family
FCM32 = FCM 32-bit microcontroller

Product type
F = General-purpose

Sub-family
096 = FCM32x096

Pin count

F =20 pins
G =28 pins
K =32 pins
T =36 pins
C =48 pins
R =64 pins

User code memory size
6 = 32 Kbyte

8 = 64 Kbyte

B =128 Kbyte

C =256 Kbyte

Package

P =TSSOP
T=LQFP

U = UFQFPN
Y = WLCSP

Temperature range
6=-40t0 85C
7=-40t0 105C
8=-401t0 125°C

Options
X = Revision code
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Date Revision Author Changes
2023/5/16 0.10 HIIR
2023/6/29 0.11 Dick Hou 411 FCM32F070FBT6 %! 5
2023/8/2 0.12 M FCM32F070FBTE %Y 5
2024/9/5 0.13 HER QFN $ 2%
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