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FCM32F092xB/xC DATASHEET
ARM®-based 32-bit MCU, up to 256KB Flash, 24KB SRAM,

USB 2.0 FS Device, bxCAN, 9 timers,

ADC/COMP/OP/DAC & comm. interfaces, 1.8-5.5V
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HJJj RTC, SZ#EM Stop/Standby [ %R & 4 e i
12 /N ER 88
> 116 frAREE I AE, AR XORIR R D e ) ik ] PwM
S 13240 7 AN 16 MBI EY, R EE 4 i\ IC/OC/OCN, LEFIEAZ gihtii A
& PWM 575 PLLCLK*2 JIB A BT 61

www.flashchip.com.cn 2/63

[ J
IR e T - IR SR PSR



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

FCM32F092xB/xC DATASHEET
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SysTick &) 2%

e FEilEED

<>
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% 8 > U(S)ART, ZFrE[FD SPI Al modem #=iill; 3 4Mify 1S07816 #1. LIN. IrDA. HZ)
R A DR g B T i

2> SPI (36 Mbit/s), C¥F 4-16 ArEEML, 7 128 200
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2 1>bxCAN #£7

USB 2.0 4% Device #/[7. Device T P55 48MHz G #E1T (4da#ie), F#FBCD FILPM
LED AT RBHIZT LLSI, 577 BE

HDMI CEC, SZ¥FMefifThE
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AFAE TR AL FCM32F092 HITTIAME B S gk FL AR
% ARM® Cortex-M0 {2 5., 5% www.arm.com M4 _Ef) Cortex-MO Technical Reference
Manual,

Intelligent Processars by ARM®
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2

R

FCM32F092 . WL S o] BA L AEAE 72 MHz [ 32 £7 &P BE ARM Cortex-MO RISC 1%, i PN R A7 it
(% 256 Kbytes FLASH fl 24 Kbytes SRAM), F'5 K HERE/ME AT 1/0. AR S FEHthn i E S

200 (12C. SPI/I’S. USART. HDMI-CEC). USB A M\ & (HfhdiR). bxCAN. 12-bitADC. 7 il

H 16-bit EBTEE. 1 ANEA 32-bit ERTES. 14> 16-bit SLiE4E ] PWM 52 I 8555

FCM32F092 B L] LLYE 1.8~5.5V HiJETEE . -40 2= 85C i EVE N TAFE. 254 i ek =i

TARTIHERIH -

FCM32F092 i A HLALE Z RS EIRE R, M 32 %5 64 PIN. ] DUMRE 75 424t DIE. HREE 1

ANFE], BEANERIMNE . TERAE T FCM32F092 588K A B VE

XL FCM32F092 H A HLAR R IE & S ya BN A, Bl an S PRI A0 FRE &

A/ TR AI R L. PC /M. WEREIL . GPS “F& . TSR, PLC. FTERHL. HHI{ . 4R
ARG PAUERF HVAC,
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FCM32F092 device features and peripheral counts
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aHdasn
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030

1v(s)n

acl

scl

1dS

|suueyd oS

dNOD

dAVdO

|suueyd dvd

[suUeyd Oav
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o1y

OdM

Jawi] o1l sAs

Jauwi] NgzE

1
1
1
1
1

Jawil Hqot

8
8
8
8
8

Oldo

(aX) NvHS

(@) ysel4

(zHIN) Aouanbaiq

72 | 256 | 24 | 27

72 | 128 24 | 37

72 | 256 | 24 | 37

72 |128| 24 | 51

72 | 256 | 24 | 51

Part No.

FCM32F092KCU6
FCM32F092CBT6
FCM32F092CCT6
FCM32F092RBT6
FCM32F092RCT6

8/63

www.flashchip.com.cn


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

FCM32F092xB/xC DATASHEET
Block diagram
SWCLK ‘ . i ECHVER
SWDIO Serial Wirg VOLT.REG Von=21t03.6V
gy Debug = Voors *T33Vito18V Ves
Ol=8 Flash GPL
<:::> = 28| upto 128KB & Voo
CORTEX-MO CPU B g2 32-hit =
- w p—
fane = 48 MHz < > Vioowe OKIN 4— SUPPLY
5 . POR 4 SUPERVISION RST
B = 16 KB Reset 4— Vooa
T <:::> 25 Int < | POR/PDR N
NVIC = %E @Vios Vs
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 -
S R BT — P
z reg (ALARM QUT)
PE[15: GPIO port E y 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

www.flashchip.com.cn

9/63


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

FCM32F092xB/xC DATASHEET

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

Z B LR R A
24KB N E SRAM, F CPU #H R FIHS Bz T (0 S5 45 H HD)
S RAFME RS (FLASH) 434 2 84>
—  128/256 KB FLASH 171 T-F2 ¢ A1 54
—  Option Bytes (i)
IR T FLASH 5485 (DL 4KB NHAL) FIEEAS FLASH B fRYT, A DL FIEI:
—  Level 0: IR
—  Level 1: FLASH BfR#, ASgeadid i DB RAM 5] FKX) FLASH S ER S A
- Level 2: S RY. URHIATHEERIM RAM 5 B # 2%

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: #MHEANH IR, {45 ADC. ’EQEBE% Rcﬂ&«zr%ﬁu PLL. VDDA Hi & 27
&>=VDD Hi i, FFHBI G,

VDDIO2=1.8-5.5V: AMTHLIE, 455840485 1/0. VDDIO2 H K7 F VoD VDDA, {HAAZITE
AL voo HLYRRS A REAESA .

VBAT. VBAT AJ PLidiik ADC Waill. VBAT J@id —#¢i %4> vDD e, Frbl vDD #H 5,
WAEEIEEH,

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 fa 538

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

FCM32F092 SZ R =Rl B, 7T DRI F YR FE. PUd Ja shif a] . M 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)
TRV TR LB RNCHT BIRIHFE. PR A E /K LPR 220, PLL. HSI RC FIHSE /g
BB L], SRAM FIFFFAS BN ER, I/0 (RIFERBBANKE.
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.

AN, N 48MHz RC ik ¥7 % 1] AWEAE RSB ek PLL SN . 23R %% il LLEIT CRS 4k 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 i#H 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 EEFMHAFIFZEHEE (DMA)

12 JEIEIEH] DMA & BAEGE BARM . AN A7l AN BB 2

C/ www.flashchip.com.cn 13/63
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DMAQ%%%%W%E,Eﬁ%%ﬂﬁ%ﬁ%ﬁﬁ%ﬁ,XﬁE%FKM¥ﬁ
fF—/MEEEEZR LT DMA 15K, FHSCRER il . DMA @ AT E, JHAHE
I I R/ INAS B2 PR il

DMA AJ DL T FZE 4P SPI. 1S, 12C. USART. LLSI. USBD, Fifi TIMx E 2% (&7 TIM14)
F1 ADC. DAC.

DMAE%%ﬁ

DMA1 F & W[ SCFF 7 AMAL R AT Bl IE Gk

DMA2 2 W] SZFF 5 AMAL R Bl IE GisRk)

FFNBIEERE 2% A4 DMA 153K, 0 a] i3 ik

4 i nl gnFE It e

P/ H B RTRC E ML AL RN (s s ), YR/ B bk ke B
FE &L (circular buffer management)

3R E CRERTER. BMem. LRHE, FOnEAAEBH T B b
1tk BAT AR AL

SNBSS BB BN AN EANEAL K

FLASH. SRAM. #MXAE ARELH )

K 65535 (1) A g FE AL 4R /)N

3.9 FHTRIEH

3.9.1 EFREFHIEHIE (NVIC)

FCM32F092 RANEERL | — N 2 3 HF 32 AN AT BRlcH nliE CAELH Cortex-MO 119 16 /NHITZR)
ﬁ4A%%ﬁMWEmi¢ﬁhﬂ%

EHE NVIC SEILIRAE I iy Ak 2
rhIkT N ) B R B R 2 CPU 1%
FCVE 55 (R A 2 A

Kb B 2 ¥ v e Se 2

S REE

AL B IRZS B B R AF

3.9.2F BRI Wr/HFEmIER (EXTD

PRI W/ A S 24 20 R I e s, FH TP A A /S SRR R 4 . SRR
PRAT FBC B BGERE Al R A (TR IR BOLR), Wl kB . — N A A AR A
TERRAS o EXTI AT ARSI LE P58 APB2 BB ) A B 46 T AR 3N« e %2 56 1~ GPIO AT LLIEHE R 16
NGNS T4 o
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3.9.3 HlrHE
& = | Typeof -
= = A Acronym Description Address
-g _g priority
a a
- - - - Reserved 0x0000 0000
- -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 {37, 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 TSC Touch sensing interrupt 0x0000 0060
9 16 | Settable DMA_CH1 DMA channel 1 interrupt 0x0000 0064
DMA_CH2_3 DMA channel 2 and 3 interrupts
10 17 | Settable | piay cHi 2 DMA2 channel 1 and 2 interruppts 0x0000 0068
DMA CH4 5 6 DMA channel 4,5,6 and 7 interrupts
11 1 18 | Settable | 0o cH3 4 DMA2 channel 3,4 and 5 interru;)ts 0x0000 006C
ADC and COMP interrupts (ADC
12 | 19 | Settable ADC_COMP interrupt combined with EXTI lines 21 0x0000 0070
and 22)
13 | 20 | Settable TIM1_BRK_UP_ TIM1 break, updat'e, trigger and 0x0000 0074
TRG_COM commutation interrupts
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_DAC TIMG global interrupt and DAC 0x0000 0084
underrun interrupt
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 2c1 12C1 global interrL.th (combined with 0x0000 009C
EXTI line 23)
24 | 31 | Settable 12C2 12C2 global interrupt 0x0000 00A0
25 32 | Settable SPI1 SPI1 global interrupt 0x0000 00A4
26 | 33 | Settable SPI2 SPI12 and LLSI global interrupt 0x0000 00A8
27 | 34 | Settable USART1 USART1 global interrupt (combined - 1154 goac
with EXTI line 25)
www.flashchip.com.cn 15/63
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USART2 global interrupt (combined

28 35 | Settable USART2 with EXTI line 26) 0x0000 00BO
USARTS3, 4, 5, 6, 7 and 8 global
29 36 | Settable | USART3 4 5 6 7 8 interrupts (combined with EXTI line 28) 0x0000 00B4
30 37 | Settable CEC_CAN CEC, CAN1/2 and interrupts 0x0000 00B8
31 38 | Settable USB USBD global mterr.upt(combmed with 0x0000 00BC
EXTI line 18)

3.10 HEHFFHEHZEE (ADO)

12 i ADC BEEUFE Heai it 2 EL 7 10 /NAMRAN 3 NI CGREL AR IES 3. VBAT LRI E)D
T, AP R A U e . AR AR, BN Bk A RE S B Bl e R A

ADC 3 #f DMA.

FEALE T AT DA —AN . 35049 B A S s 1A I8 0 EA T ks B I o M J e TR | RV W e N &
FEAE T

3.10.1 EEAEREE (TS)

T AR SRR = A — N AL AR 2R P E ARk [T HL . VSENSE .
1B FEAR AR N SBEFEE ADC_IN1G S NIHIE, FHRA AL B 4 R 5 6 B4

3.10.2 WNEPHEZE® (VREFINT)

WEREEE LS (VRERINT) $RfE— N EasE i) (JEuE) R4 T ADC. VREFINT 7E IC WiiERER
ADC_IN17 i NJBTHE

3.10.3 VBAT Hi.jth B s 1
VBAT 5] JIFE IC K 1/2 20 5 )5 %85 ADC_IN18, B H T4 ek o
3.11 FFEMEEE (DAC)

2 AN 12 AT 22 DAC 18IS F T B 5 5 e B B e TRt o JFL 44 pl 4 Al 11 e LR 271 A )
e NN
DAC =

8 BLH 12 A il

12 A R B Ao 6} 55 sl X 5%
[F 25 T Th R

gg 7 5 T 2B

AP AR
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XU DAC I8 [7] s} 5l 40 il e 4o
DMA TJjiE
A i 2 A 4

3.12 HEES (comP)

FCM32F092 itk 2 MIUEFUC B IHFELLERSS, FFSZRErI RIS R (M) 1R
TP R RT3 P A AR 1
SR LR o2 —:
AES 1/0
DAC %t
WHSHHIEMN S E (1/4. 1/2. 3/4)
B Leg a8 nT LA STOP M lie, F=Azvbibr, DLRFTWr et 28, - Hoal DLALECE D EE i gs .

3.13 izt (oP)

FCM32F092 W& 1 MZji, mILAH T WEE/MBERE#S . PGA ThRE. MH Tia BN, —4
AhER ADC I FH T4 DU i
OP EEHF 5.

8 MHz 77 T

0.5 mA ¥t 5 71

LRIk TN ket

PGA PRz, MEZSTIIE 2. 4. 8 16 fi%

3.14 HAMEEHIE (TSC)

FCM32F092 $ifH— N5 B[ 77 SR 4 AT AT S S I Fe S A I Tl e« 2 R8I 6 BN 1/0 s %
FRft 18 A HI A IlIE
FL A ar R AT DA S 7 1 B A ik (3. RLAS) R T, TR (BUEfT
R SR AR A I ) B 2R T A8 FEAR A UL R & B e X e AR AR R AR S
ety —H 7 B HAT 2R A, ERIE I feE WA . A 7 cPU fifir, i B ELRR H fi
BURBAE S S E 2 H], I H R B> s ot

Capacitive sensing GPIOs available on FCM32F092 devices

Group | Capacitive sensing | Pin Group | Capacitive sensing | Pin
signal name name signal name name
1 TSC_G1_101 PAO 4 TSC_G4_101 PA9
TSC_G1_102 PA1 TSC_G4_102 PA10
TSC_G1_103 PA2 TSC_G4_103 PA11
TSC_G1_104 PA3 TSC_G4_104 PA12
2 TSC_G2_101 PA4 5 TSC_G5_101 PB3
TSC_G2_102 PAS TSC_G5_102 PB4
TSC_G2_103 PA6 TSC_G5_103 PB6
TSC_G2_104 PA7 TSC_G5_104 PB7
3 TSC_G3_101 PC5 6 TSC_G6_101 PB11
TSC_G3_102 PBO TSC_G6_102 PB12
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TSC_G3_I03 PB1 TSC_G6_I03 PB13
TSC_G3_104 PB2 TSC_G6_104 PB14

3.15 ERNBAEIIM

FCM32F092 RAIE &% 5 4Vl HEm 2881 1 Aok e i 28

Timer feature comparison

Timer Timer Counter Counter Maximum | Prescaler | DMA ccp Comple-
type resolution | type operating factor request channels | mentary
Frequency generation outputs
Advanced | p | qepie | UPAOWR ks | 165536 Yes 4 3
control Up/down
T2 | 32ebit | YR EOWN s ks | 165536 Yes 4 -
Up/down
TIM3 16bit | YPIOWN | ik | 165536 Yes 4 -
Up/down
General TIM14 16-bit Up 72 MHz 1~65536 No 1 -
purpose
TIM15 16-bit Up 72 MHz 1~65536 Yes 2 1
TIM16, . ~
TIM17 16-bit Up 72 MHz 1~65536 Yes 1 1
. TIM6 . o
Basic TIM7 16-bit Up 72 MHz 1~65536 Yes - -

TIM1/2/3 FJE#E 2x PLLCLK fEX078, LIFEMLEE N PWM SERINEE, L RCC->CFGR3 /)
TIMXSW £/SEH]. 25%6#E 2x PLLCLK A, SYSCLK/HCLK/PCLK ZT/F45, HPLEILLEFTH 5.
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

3.15.1 SoitERt 48 TIM1

St E S 28 TIML 7] T 6 dBIE 1 3 A PWM. & 0 B kb H A AT g FEAE X o B a] FAE — e B
(O3B SE N 28 . 4 AN E I ) R4

o RN IC

. HHiEE oc

o PWM GyFE AR Ox TR

o HUBkyRE H

W B bR 16 A7 BN 8%, ERIDIEEM TIMx —FE. WA E R 16 7 PWM, 14 5841 Il )
HAE L (0%-100%) .

76 MCU FIRAEE S, 5 i Bt AT ARG R &

TIML FI R 2 D e AL B bR e I 28 B ThRE—Af . Joidh e i 88 T DURI L & s I 28 2N R 25
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3.15.2 @ ER 2 TIM2/3/14/15/16/17

FCM32F092 #iIF 6 MBI ER 2% . BB ER S0 H T 774 pwM, 83 HAERE e ik,

TIM2/3

FCM32F092 155 2 AN 4 S E i 25 . TIM2 1 16 AT 8 A0 32 £ [ sh s 4 ) /1A
NS MR, TIM3 £ 16 A7 T AR A 16 A7 H ShE B A /M NS . EATE S 4 A
ST, AN T . pwM BT R . SRR R AR 12 AN 4
/5 EL R IE

TIM2/3 AT LSRG, A DAR TIML 3B F AP .

TIM2/3 A IS RFIEAS w5 5, B 1~3 NE SRR AR B 4

ZE I 28 AT DLZE debug B85 T v 45 .

TIM14

ZE R SR T 16 AL TR RS R 16 o7 [ ZhE 2 Em) B e,

SERT S S OEE, T, Wb Es. PwM Bl g R .
TIM14 7E MCU O RRRR 28 T B4 45

TIM15/16/17

XL TE I AR T 16 AL TR AT AR AT 16 £ H sh E R # A L.

TIM15 A5 2 MISZIEIE, TIM16/17 A& FUMiE. #nTHFMAR. Wbtk pwMm s
iy

TIM15. TIM16 Al TIM17 A] LB 25—t TA/E. TIM15 d ] DUFD TIM1 [R)25 8% SR 5 77 =0
TIM15 7] LLFI TIM16/TIM17 [F)45 .

TIM15. TIM16 Al TIM17 E& 740X B B AN, FEA M7 1 g K

X =ANERESE MCU IR R T DA A 45 .

3.15.3 FEAER 2§ TIM6/TIM7

1ZE N g NEEA 16 A ERS 23 H
3.15.4 &I IWDG

IWDG 3 T 8 f Fi4r SIS A 12 ) FiF4cas, SCRPFL P SURIRIRT 6T 1. 22 K9 4 1 P36 40KHz
JiSr RC SERF SR, 0 T LBl TAE. ATLL Stop/Standby HET T . Bl I T 5 Az 1] et
ST RGBTV, SN o B L ERIZAT I 5 48 B A i B S B R
IWDG W] PATE Debug 1 20 T #i 14 45

3.15.5 R4E &1 WWDG

WWDG & —A 7 f71a) Fit-$8s, vl LB HisqT. B 0] 78 K AR 9 st E A7 RS /0E 110 . WWDG
PSR T APB BB PCLK. ‘A4 HT 245 thli At
WWDG F] LAZE Debug B T #% 4f -
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3.15.6 SysTick &R 52

17%HT%§%FH$>&HT£M’E/’%%E {EAE AR N bRUE R s .
24 il it
ERIERE:Y
MR o i, WP AE VTR R G W
AT YR AR BhYE  (HCLK BY HCLK/8)

3.16 SCBFRFSE (RTC) B4R HFESE

/TR 5 A 32 LA Eay, FH TR0 20 A P B8 . ENIA S RS EAL, WASTE
M Standby #5524
RTC &ML BCD Y /THE#s, A LA Bk
W, B s B (12 8 24 AhEEED . B. H. AL SFERHDT, BCD #a
FEEMEIIHEEE (P28, 29, 30 831 k)
TR AR, B MCU M Stop/Standby 15 2 M il
A L@ B EE, RIS IEVE HIZE 1-32767 4N RTC 8 ik
A RHESRAE 1ppm K5, T AMEA S iR 2
iy A G FE R B 1 2 N NAR A 5]
IR T DA H TN 2 . 1% ZhRenT DAIE I i Bk 5 | s N AR S5 1l
SENPI: B R R #h IR (50/60 Hz) W] H-T-# v H ks
RTC W Eh s ] L2 :
32768 Hz 4Nl ik
PR H B R A
W IDHE RC 3% %% (40KHz)
T AR I /32

3.17 WEPERHEREED (120)

12C o] A TAEAE 2 EALBUANIEL . SCRFFRIERL S (100 kbit/s) . PREE (400 kbit/s) F1H7 20mA
IXEHGE DT (FMP, 1Mbit/s) .
12C SZHE 7 1A 10 ArsbbRE R, 24 7 AL APLHEE (2 A HuhE, 1 AN R BRI R EAD . A
AT G P AL, RN A -t e B % o
AN, 12c1 $R AR ST SMBUS 2.0 F1 PMBUS 1.1. 12C1 A 57T CPU IS #h 2 AN B, 7o
VELE L VCEC ISR MCU M Stop 5 2 e .
12C #z ] LU DMA #21F
FCM32F092 12C T}jgg
IC features 1’c1 1’C2
7 bk 2% Y Y
10 A7 Hs kA
FRUERELF (100 kbit/s)
PLgE A (400 kbit/s)
i 20mA IR PR+ (1 Mbit/s)
P ST b
SMBus
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| A\ Stop K | Y | -

3.18 BEHAMEZPRIPW R (USART)

USART NIBEH ROk H: ), St T brE x4 TEAR G 7, A vl 9mfE R R 7= A
A VLSRR 95 70 R S R
SRR XTI, 802 FEHLEIR. H57HF LIN (Local Interconnect Network ). smartcard
L LL A IrDA(Infrared Data Association) SIR ENDEC 4% #1 modem #:4F (CTS/RTS).
Al LM DMA Sk SEI ey 2 A 4t
USART =E 5 55
o XL RPIEIR
NRZ Fr#fERS 0 (mark/space)
A E Y 8 B 16 5 HERAE Tk
I PP E 48MHz. 8 fifE RIS e ik 6Mbit/s PRI THIH
KU e, DA DA D Re e DASEH
STOP =, UART J LA T 4 v figk
- ERE R AR I AS 7R B PCLK AR
SR LS el
AR BAE KR (7/8/9 i)
BIE DY e 1 Y Q= WA= X M VA 9]
Al AR RS 1B AL B8 B (1 8] 2 A b))
B X T
i F DMA SRSEHLESHE
1 DMA SR 82080/ R IEEHE RATTE O B 1) SRAM 7 i)
B RIS BRI RE AL
BRI AR R
A A ) Tx/Rx 5
F-F modem F1 RS-485 S & #& o) Rs4- 3t 5 )
TR/ AR
EREatilE
RIR AL
o B S B I A AR AL
HFRER 14 AR
Z EHLE R
M mute #5225
FCM32F092 USART Lfjf¢
USART modes/ features USART1/2/3 USART4 USART5/6/7/8
Modem fii {47t 4% Y Y
JEIT DMA FE4LIE
Z EHLE IR
EBEZE
Smartcard 55,
BALZR 2
IrDA SIR AL
LIN 5
WU B2 DA K2 AN STOP M i
PSR ) A b
Modbus i i
EEREE RS el
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| Driver Enable | Y Y | Y |

3.19 HATAMEEEO (SPI/I2S)

SPI 4% O T AR 28 (448 F SPI PR SGE TH. SPI SZREEX T . A X A faf B [F) 20 B AT I8 . 247D
BRENL (MASTER) I, XFAMEMAL (SLAVE) $2ALE ISP (SCK). ZE Dt n] AR & % &
ML
SPI R 4 :
«  MASTER 5K SLAVE #:1E

A TR 3 2%

X TIE A 2 26 (R B 28D

4~16 Hr B s =X

EEvINiS

MASTER #5 JH RE 3 IE foci/2

SLAVE # I ER I foc/2

NSS A FH 1 Bl R A 3

A 4 AR 4D IR B B8 1 R AR A

Al YRR BRI . E AL e BURAL I S

Ty W T RE 7116 & P R 2% /8 Uhs &

SPI 2R IT bR i

fifif CRC FH - 1T Sl L

7 Tx 15 e J5 K i% CRC {H
PRI BB G — MR I E 2h3ET CRC AR K A
2 N 32 SNk Rx/Tx FIFO, Z$F DMA

—AERAER 125 $1 CRI SPIL 31T SOHs 4 FORRIM S, 7T LLZE S/ MHLAESR DA 3 T
HEATIEIR. 77 DA E R 16/24 5% 32 (AR A% 3t 16 5% 32 (AR NEE . T 8 (T AL P A
ORI EURREU B2 1 8192 kHzo 78 LU, AT 256 BLAORAER B0 4h 38

FCM32F092 SP1/12S Tjfg
SPI features SPI1 SPI2
fifi {1 CRC 144 Y Y
Rx/Tx FIFO Y Y
NSS ik =X Y Y
125 5 Y Y
12S A=A AR - Y
LR SN Y Y

I12S2EXT Zy MK 128 BELD, R ABEMIL(ES, 711252 AKX T 128 £,

3.20 HDMI-CEC

FCM32F092 N & | —> HDMI-CEC {5l 2%, PAFRMEXT CEC WMl B2 r -

3.21 EAFE Mz (bxCAN)

JRE M2 (bxCAND T RSt 2 1> CAN BERANTE S RAM #4 /o
FT A5 CAN fER (bxCAN1. bxCAN2) #S3E%¥ 1ISO 11898-1 (CAN protocol specification version 2.0 Part
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L AB),
TEZ AR RN A, bxCAN $24 BT A IS4 Dh B FH T S RF CAN 11 B firk A2 18 1
bxCAN %5 USB Ft/H RAM .

3.22 USB ##&# O (UsSBD)

FCM32F092 [N & 37 #F USB2.0 P[4 3% USB DEVICE #}i%. NS USBPHY HF USBFS 155, WE
DP b4y, LLAz BCD 1.2 WA FE it 70 kGl . USBD $2 182 %, T S 4F USB 2.0 LPM L RE (114 Th g
B,

USB A0, & il B E i B K 2, SCRRRAR /M . USBD 745 2 KB %47 . USBD 75 % ks ¥ 48MHz
BFBhsk TAE, AT DA AN fRR+PLL BN ST B SIRHERT 48MHz HR 28K SEHL. 1% N R
HIEE 5 A K EH USB SOF 155, LASZHL G bR v .

3.23 LED {T4&FEHIFE O (LLSD

LED 4T 2k 4% Ml #: 10, FHRIKS) RGB 4T %%
LLSI 3= B4 i
o TANHEIE, HPAS AR
BAS LLSI EIE AL S 4 R E R R I% FIFO
A HC B EHE A A
AL B R AT
A TC B 25 PR LT
7 RGB il GRB %2k,
S HF RGBW il GRBW i,
SCREE BB B
SCREE Bl R M EE
F 4 DMA R

3.24 BT8R E RS (CRS)

IR KR RS0 CRS FHT-XF N3 48MHz R St AT RIS HE . H S RCHESRE T- MBI 55, wTLA
#& USB SOF. LSE k% #%. CRS_SYNC 54N EIE S, siE®HA: 4.

3.25 FAFFE (PLib)

PLib NFAA . FEHAH =
B 1R p e, AR S i =
77 {8 A E) 5 R AR EREAL, T OB A O SR ML R RS i P RO R, TS
R AZ O RS
TONFURS (S S, 5 4EARL
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3.26 HAT/ITAG 1HiRSE (SWI-DP)

ARM SWIJ-DP 2 O T/ S MCU, SZHF SWD.
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a FIHEBE

DAY

VE:
1) ZtAfR7AE PA11/12 H7 VDD M, 41FEH vDDIO2 fid, EEH)
2) AF EHHHFHIE57 5 M, KEH S FFH, RFFETF DIE JRE

FCM32F092 LQFP64 pinout

. o
TOpVIeW Dmmmghmmvmwg:‘gﬁi
O ooOoomomommO OO O <« <
=T T o R o' T TR T Y T TR o Y Y o WY T R '
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
PC1[o LQFP64 40 [ PC9
PC2[] 10 39 [0 Pcs
PC3[] 11 38 0 PC7
VSSA[] 12 37 [0 PC6
VDDA [] 13 36 [ 1 PB15
PAO [] 14 351 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
S2CFFsERLEREam20

O wo supplied from YDDIO2
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FCM32F092 LQFP48 pinout

[
o
O
: &
TOpVIeW Do ~o0wsm2I
OV OODOLOOOMM<C L
> >0 A 00 d oo
AOOO0O00OO0ddnm|Em|E
/ WO N O O T MO N « O O © N \
Y N STy YN MM
VBAT [] 1 36 [] VDDIO2
PC13[]2 351 VSS
PC14-0SC32_IN[] 3 34 [0 PA13
PC15-0SC32_OUT [] 4 33 [1 PA12
PFO-OSC_IN[] 5 32 [ PAM
PF1-OSC_OUT[]®6 31 [@ PA10
NRST[]7 LQFP48 30 [@ PA9
VSSAL[]8 29 [0 PA8
VDDA[] 9 28 [] PB15
PAO [] 10 27 1 PB14
PA1 [ 11 26 [] PB13
pa2 ] 12 25 [] PB12
 EREBLBEEENES /
bbbt
N T ONOTNO—WAQO
S DO 0A
[t a BN o g o Rl a Rl o el o Y o B E E >
(e} supplied from VDDIO2
FCM32F092 UFQFPN48 pinout
e
, 3
Top view @
0V @ = ~© B % o2
0O ¢V 0O 0w m@Mm@MM@®MOMDML <
> > A A A AL A A AL A A B
§5 €8 3983588
VBAT |31 . | vDDIO2
PC13 |21 350] VSS
PC14-OSC32_IN |33 3400 PA13
PC15-0SC32_OUT | 4! 1330 7| PA12
PF0-OSC _IN |5 7l PA1Y
PF1-OSC_OUT [ 6! 1 PA10
NRST [ 7 UFQFPN48 | PA9
VSSA 8 29000 PA8
VDDA [T 9! 1287| PB15
PAO [710: 27| PB14
PA1 |11 26| PB13
PA2 | 2 s 258l PB12
[s2] < v [(e} N~ (o] ()] o = N o <
& @ & ‘_ !r: & & @ :'N': :'N’z & !m’:
M S B O K ©O - N O« )OO
S ES S RN ERE:

['] 110 supplied from VDDIO2
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FCM32F092 UFQFPN32 pinout

Top view 2

0O N~w©0Ww g ®me

O OmMMOOMMM <

(I o o O Y o N o R a Y a B 0

INI -\— o D col r-- w w
VDD [ 17 24| PA14
PFO-OSC_IN |32 2377 PA13
PF1-OSC_OUT |: 3 22| PA12
NRST | 4! 21| PA11
VDDA [ 5 UFQFPN32 207) PA10
PAO |26 1977 PA9
PA1 |27 18| PA8
PA2 | 8 ~ 17 vDD

sordoTee

PA3
PA4
PAS
PA6 |
PA7
PBO
PB1
PB2
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Legend/abbreviations used in the pinout table
Name Abbreviation Definition
. Unless otherwise specified in brackets below the pin name, the pin function during and
Pin name ) ;
after reset is the same as the actual pin name
S Supply pin
Pin type I/0 Input / output pin
FT 5 V-tolerant I/O
FTf 5 V-tolerant I/O, FM+ capable
I/O structure
TTa 5 V-tolerant I/O directly connected to ADC
TC Standard 5 V I/O
RST Bidirectional reset pin with embedded weak pull-up resistor
Notes Unless otherwise specified by a note, all I/Os are set as floating inputs during and after
reset.
Alternate Functions selected through GPIOx_AFR registers
Pin functions
functions iti
'?S:C'tt:g:il Functions directly selected/enabled through peripheral registers

FCM32F092 pin definitions

Pin numbers Pin functions
g
© 2
< o
« £ pi o 2
™ < & in name o = 0
pd © i 2 2
& & &)‘ (fun(r:gs?gt)after = g 2 Alternate functions Additional
8 9 % o functions
= A
o
-
1 1 VBAT S - - Backup power supply
WKUP2,
1) ) RTC_TAMP1,
2 2 PC13 1/0 TC @) RTC_TS,
RTC_OUT
PC14 @)
3 3 0SC32 IN 1/0 TC @) - 0OSC32_IN
PC15 1) -
4 4 0SC32_OUT 1/0 TC @) 0SC32_0ouT
2 5 5 PFO 1/0 FTf CRS_SYNC, I12C1_SDA OSC_IN
OSC_IN - ' - -
3 6 6 PFL 1/0 FTf 12C1_SCL OSC_OuT
OSC_OouT - -
4 7 7 NRST /10 | RST Device reset input / internal reset output(active low)
EVENTOUT,
8 - PCO /O | TTa USART6_TX, ADC_IN10
USART7_TX
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EVENTOUT,
9| - PC1 /O | TTa USART6_RX, ADC_IN11
USART7_RX
SPI2_MISO, 12S2_MCK,
10| - PC2 /O | TTa EVENTOUT, USARTS TX ADC_IN12
SPI2_MOSI, 12S2_SD,
11| - PC3 /O | TTa EVENTOUT, USARTS, RX ADC_IN13
12 8 VSSA - Analog ground
5 13 9 VDDA - Analog power supply
USART2_CTS, RTC TAMP2,
TIM2_CH1_ETR, WKUP1
6 14 | 10 PAO /o | TTa TSC_G1_101, '
—20 ADC_INO,
USART4_TX COMP1_INM6
COMP1_OUT —
A s, e ADC_INL,
7 15 | 11 PAL /o | TTa — : COMP1_INP,
TSC_G1_102, OPAMP1_VINPO
USART4_RX, EVENTOUT —
USART2_TX, TIM2_CH3, A\\II\:/)}SU:D’\LZ
8 16 | 12 PA2 /o | TTa TIM15_CH1, TSC_G1_l03 :
CoOMP2 O0T COMP2_INMS,
— OPAMP1 VOUT
ADC_IN3,
USART2_RX,TIM2_CH4, COMP2_INP,
9 | 1] 13 PA3 Vo | TTa TIM15_CH2, TSC_G1 104 |  OPAMPL VINMI,
OPAMPL VINP1
18 - VSS - Ground
19 - VDD - Digital power supply
SPI1_NSS, I2S1_WS, COMPL INMA4.
TIM14_CHI, COMP2_INM4
10 | 20 | 14 PA4 /O | TTa TSC_G2_101, — :
— 2 ADC_IN4,
USART2_CK, DAC OUTL
USART6_TX —
SPI1_SCK, I2S1_CK, COMPTL_INMS,
CEC, TIM2_CH1_ETR COMPZ_INMS,
11 | 21 | 15 PAS /o | TTa ’ — o= ADC_INS5,
TSC_G2_102, -
USART6_ RX DAC_OUT2
— OPAMP1 VINP2
SPI1_MISO, 12S1_MCK,
TIM3_CH1, TIM1_BKIN,
TIM16_CH1,
12 | 22 | 16 PA6 110 TTa COMP1_OUT, ADC_IN6
TSC_G2_103,
EVENTOUT,
USART3 CTS
SPI1_MOSI, 12S1_SD,
TIM3_CH2, TIM14_CH1, ADC IN7
13 | 23 | 17 PA7 110 TTa TIM1_CHIN, TIM17_CH1, OPAMET VNP3
COMP2_OUT, —
TSC_G2_104, EVENTOUT
24 - PC4 110 TTa EVENTOUT, USART3_TX ADC_IN14
ADC_IN15,
25 - PC5 110 TTa TS;;S%'E; WKUPS5,
— OPAMP1_VINMO
TIM3_CH3, TIM1_CH2N,
14 | 26 | 18 PBO /0 TTa TSC_G3_102, ADC_IN8

EVENTOUT, USART3_CK
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TIM3_CH4, USART3_RTS,

15 | 27 | 19 PB1 110 TTa TIM14_CH1, TIM1_CH3N, ADC_IN9
TSC_G3_I03
16 | 28 | 20 PB2 110 FT TSC_G3_104 -

SPI2_SCK, 12S2_CK,
12C2_SCL, USART3_TX,

29 | 21 PB10 o | FTf GEC. TSC. SYNE, -
TIM2_CH3
USART3_RX, TIM2_CH4,
30 | 22 PB11 o | FTf EVENTOUT, TSC_G6_IO1, -
12C2_SDA
31 23 VSS S - Ground
17 32 24 VDD S - Digital power supply
TIM1_BKIN, TIM15_BKIN,
SPI2_NSS, 1252 WS,
33 | 25 PB12 o | FT USART3_CK, -
TSC_G6_102, EVENTOUT
CAN2_RX
SPI2_SCK, 1252_CK,
12C2_SCL, USART3_CTS,
34 | 26 PB13 Vo | Ff TIML_CH1N, TSC_G6_IO3 -
CAN2_TX
SPI2_MISO, 1252_MCK,
I2C2_SDA, USART3_RTS,
3% | PB14 Vo | FTi TIML_CH2N, TIM15_CH1, -
TSC_G6_104
SPI2_MOSI, 12S2_SD,
36 | 28 PB15 o | FT TIM1_CH3N, R\4VC|:<URPE7I,:|N
TIM15_CH1N, TIM15_CH2 —
37 | - PC6 O | FT | ® | TIM3_CH1, USART7_TX -
38 | - PC7 O | FT | ® | TIM3_CH2, USART7 RX -
39 | - PC8 O | FT | ® | TIM3_CH3, USART8 TX -
40 | - PC9 O | FT | ® | TIM3_CH4, USART8_RX -
USARTL_CK, TIML_CHL,
EVENTOUT, MCO,
18 | 41 | 29 PAS w | FT | @ CRS. SYNC ]
I2S2EXT_SD
USARTL_TX, TIM1_CH2,
19 | 42 | 30 PA9 o | FT | ® TIM15_BKIN, MCO
TSC_G4_101, 12C1_SCL
USARTL_RX, TIM1_CH3,
20 | 43 | 31 PAL0 o | FT | @ |TIM17_BKIN, TSC_G4_IO2, -
I2C1_SDA
CAN_RX, USART1_CTS,
TIM1_CH4, COMP1_OUT,
21 | 44 | 32 PAL1 o | FT | ® |15c Ga. 103 EVENTOUT, USB_DM
12C2_SCL
CAN_TX, USARTL_RTS,
TIM1_ETR, COMP2_OUT,
22 | 45 | 33 PA12 o | FT | ® |15 Ga. 104 EVENTOUT, USB_DP
12C2_SDA
23 | 46 | 34 PA13 o | FT | & IR_OUT, SWDIO -
47 35 VSS S - Ground
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48 36 VDDIO2 S - Digital power supply

24 49 37 PAl14 I/0 FT ((i)) USART2_TX, SWCLK -

SPI1_NSS, 12S1_WS,
USART2_RX,
25 | 50 | 38 PA15 /0 FT | @ USART4_RTS, -
TIM2_CH1_ETR,
EVENTOUT

USART3_TX,
51 - PC10 I/0 FT (©)] USART4_TX -

USART3_RX,
52 | - PC11 /0 FT | ©® USARTA RX .

USART3_CK,
53 | - PC12 /0 FT | ® USART4_CK, -
USART5_TX

USART3_RTS,
41 - PD2 Vo FT. 1 ® | 1iM3_ETR, USART5_RX -

SPI1_SCK, 12S1_CK,
TIM2_CH2, TSC_G5_I01, )
26 | 55 | 39 PB3 Vo FT EVENTOUT, USART5_TX

LLSI1_TXD

SPI1_MISO, 12S1_MCK,
TIM17_BKIN, TIM3_CH1,
27 | 56 | 40 PB4 /0 FT TSC_G5_I02, EVENTOUT, -
USART5_RX
LLSI2 TXD

SPI1_MOSI, 12S1_SD,
[2C1_SMBA,
TIM16_BKIN,

28 | 57 | 41 PB5 o | FT TIM3_CH?2, WKUP6
USART5_CK_RTS
CAN2_RX
LLSI3 TXD

12C1_SCL, USARTL_TX,
TIM16_CHIN,

29 | 58 | 42 PB6 /o | FTf TSC_G5_103

CAN2_TX

LLSI4_TXD

12C1_SDA, USARTL_RX,
USART4_CTS,
30 | 59 | 43 PB7 o | FTf TIM17_CHIN,
TSC_G5_104
LLSI5 TXD

Boot memory

31 60 44 PF11-BOOTO 110 FT - .
selection

12C1_SCL, CEC,
TIM16_CH1, TSC_SYNC, )
32 | 61 | 45 PBS /o | FTf CAN_RX

LLSI6_TXD

SPI2_NSS, 12S2_WS,
12C1_SDA, IR_OUT,
62 | 46 PB9 /o | FTf TIM17_CH1, EVENTOUT, -
CAN_TX
LLSI7 TXD

63 47 VSS S - Ground

1 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:

- 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).
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2. 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.

3. 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.

4. PAS8, PA9, PA10, PA13, PA14, PA15, PC6, PC7, PC8, PC9, PC10, PC11, PC12 and PD2 I/Os are supplied by VDDIO2.

6. 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 ¥ O %HBhThRBIEFE

Pin name AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7

PAO - USART2_CTS TIM2_CH1_ETR TSC_G1 101 USART4_TX - - COMP1_OuUT
PA1 EVENTOUT USART2_RTS TIM2_CH2 TSC_G1_102 USART4_RX TIM15_CHI1N - -

PA2 TIM15_CH1 USART2_TX TIM2_CH3 TSC_G1_103 - - - COMP2_OUT
PA3 TIM15_CH2 USART2_RX TIM2_CH4 TSC_G1_104 - - - -

PA4 SPI1_NSS,1251_WS USART2_CK USB_NOE TSC_G2_101 TIM14_CH1 USART6_TX -

PA5 SPI1_SCK,1251_CK CEC TIM2_CH1_ETR TSC_G2_102 - USART6_RX - -

PAG6 SPI1_MISO,1251_MCK TIM3_CH1 TIM1_BKIN TSC_G2_103 - TIM16_CH1 - COMP1_OUT
PA7 SPI1_MOSI,I12S1_SD TIM3_CH2 TIM1_CHIN TSC_G2_104 TIM14_CH1 TIM17_CH1 - COM2P_OUT
PA8 MCO USART1_CK TIM1_CH1 EVENTOUT CRS_SYNC - -

PA9 TIM15_BKIN USART1_TX TIM1_CH2 TSC_G4_101 12C1_SCL MCO - -

PA10 TIM17_BKIN USART1_RX TIM1_CH3 TSC_G4_102 12C1_SDA - - -

PA11 EVENTOUT USART1_CTS TIM1_CH4 TSC_G4_103 CAN1_RX 12C2_SCL - COMP1_OUT
PA12 EVENTOUT USART1_RTS TIM1_ETR TSC_G4_104 CAN1_TX 12C2_SDA - COMP2_0OUT
PA13 SWDIO IR_OUT USB_NOE - - - - -

PA14 SWCLK USART2_TX - - - - - -

PA15 SPI1_NSS,1251_WS USART2_RX TIM2_CH1_ETR EVENTOUT USART4_RTS USB_NOE -
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PB I 5B ThEeIEFE

Pin name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBO EVENTOUT TIM3_CH3 TIM1_CH2N TSC_G3_102 USART3_CK - - -
PB1 TIM14_CH1 TIM3_CH4 TIM1_CH3N TSC_G3_103 USART3_RTS - - -
PB2 - - - TSC_G3_104 - - - -
PB3 SPI1_SCK,12S1_CK EVENTOUT TIM2_CH2 TSC_G5_I01 USART5_TX - -

PB4 SPI1_MISO,I251_MCK TIM3_CH1 EVENTOUT TSC_G5_102 USART5_RX TIM17_BKIN -

PB5 SPI1_MOSI,I1251_SD TIM3_CH2 TIM16_BKIN 12C1_SMBA USART5_CK_RTS -

PB6 USART1_TX 12C1_SCL TIM16_CHI1N TSC_G5_103 - -

PB7 USART1_RX 12C1_SDA TIM17_CHIN TSC_G5_104 USART4_CTS - -

PB8 CEC 12C1_SCL TIM16_CH1 TSC_SYNC CAN1_RX - -

PB9 IR_OUT 12C1_SDA TIM17_CH1 EVENTOUT CAN1_TX SPI2_NSS -

PB10 CEC 12C2_SCL TIM2_CH3 TSC_SYNC USART3_TX SPI12_SCK - -
PB11 EVENTOUT 12C2_SDA TIM2_CH4 TSC_G6_101 USART3_RX - - -
PB12 SPI2_NSS,1252_WS EVENTOUT TIM1_BKIN TSC_G6_102 USART3_CK TIM15_BKIN -
PB13 SPI2_SCK,1252_CK - TIM1_CHIN TSC_G6_103 USART3_CTS 12C2_SCL -
PB14 SPI12_MISO,I1252_MCK TIM15_CH1 TIM1_CH2N GSC_G6_104 USART3_RTS 12C2_SDA - -
PB15 SPI2_MOSI,12S2_SD TIM15_CH2 TIM1_CH3N TIM15_CHIN - - - -

www.flashchip.com.cn 34/63



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

FCM32F092xB/xC

DATASHEET

PC % D H8Bh Tl BB

Pin name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PCO EVENTOUT USART7_TX USART6_TX - -
PC1 EVENTOUT USART7_RX USART6_RX - -
PC2 EVENTOUT SPI12_MISO,1252_MCK USART8_TX - -
PC3 EVENTOUT SP12_MOSI,1252_SD USART8_RX - -
PC4 EVENTOUT USART3_TX - -
PC5 TSC_G3_101 USART3_RX - -
PC6 TIM3_CH1 USART7_TX - -
PC7 TIM3_CH2 USART7_RX - -
PC8 TIM3_CH3 USART8_TX - -
PC9 TIM3_CH4 USART8_RX - -

PC10 USART4_TX USART3_TX - -

PC11 USART4_RX USART3_RX - -

PC12 USART4_CK USART3_CK USART5_TX - -

PC13 - - -

PC14 - - -

PC15 - - -
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PD % %HBhThREIE R

Pin name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7

PD2 TIM3_ETR USART3_RTS USART5_RX - -
PF ¥ I BhIh Bk

Pin name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PFO CRS_SYNC 12C1_SDA - - - - - -
PF1 - 12C1_SCL - - - - - -
PF2 EVENTOUT USART7_TX USART7_CK_RTS
PF4 EVENTOUT
PF5 EVENTOUT
PF6 12C2_SCL
PF7 12C2_SDA
PF9 TIM15_CH1 USART6_TX
PF10 TIM15_CH2 USART6_RX
PF11
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5

T B IR

FCM32F092xB/xC AN 7] (1) & R 7 A7t = (8] (1) 45 R Hb hE AN A] o

FCM32F092 4N % B f7 25 14 5 btk
Bus Boundary address Size Peripheral
- 0x4800 2000 — Ox4FFF FFFF ~127 MB | -
0x4800 1C00 — 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 03FF 1KB GPIOA
0x4002 4400 — Ox47FF FFFF ~128MB | -
0x4002 4000 — 0x4002 43FF 1KB TSC
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 DMA2
0x4002 0000 — 0x4002 03FF 1KB DMA
0x4001 8000 — 0x4001 FFFF 32KB -
0x4001 7C00 — 0x4001 7FFF 1KB
0x4001 7800 — 0x4001 7BFF 1KB
0x4001 7400 — 0x4001 77FF 1KB LLSI
0x4001 7000 — 0x4001 73FF 1KB -
0x4001 6C00 — 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 SP11/1251
0x4001 2C00 — 0x4001 2FFF 1KB TIM1
0x4001 2800 — 0x4001 2BFF 1KB -
0x4001 2400 — 0x4001 27FF 1KB ADC
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0x4001 2000 — 0x4001 23FF 1KB -
0x4001 1C00 — 0x4001 1FFF 1KB USART8
0x4001 1800 — 0x4001 1BFF 1KB USART7
0x4001 1400 — 0x4001 17FF 1KB USART6
0x4001 0800 — 0x4001 13FF 3KB -
0x4001 0400 — 0x4001 O7FF 1KB EXTI
0x4001 0000 — 0x4001 O3FF 1KB SYSCFG/COMP/AMP
0x4000 C000 — 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 DAC
0x4000 7000 — 0x4000 73FF 1KB PWR
0x4000 6C00 — 0x4000 6FFF 1KB CRS
0x4000 6800 — 0x4000 6BFF 1KB bxCAN2
0x4000 6400 — 0x4000 67FF 1KB bxCAN1/USBD RAM 2" 1KB
0x4000 6000 — 0x4000 63FF 1KB USBD RAM 15t 1KB
0x4000 5C00 — 0x4000 5FFF 1KB USBD
0x4000 5800 — 0x4000 5BFF 1KB 12C2
0x4000 5400 — 0x4000 57FF 1KB 12C1

APB1 0x4000 5000 — 0x4000 53FF 1KB USART5
0x4000 4C00 — 0x4000 4FFF 1KB USART4
0x4000 4800 — 0x4000 53FF 1KB USART3
0x4000 4400 — 0x4000 47FF 1KB USART2
0x4000 4000 — 0x4000 43FF 1KB -
0x4000 3C00 — 0x4000 3FFF 1KB -
0x4000 3800 — 0x4000 3BFF 1KB SP12/12S52
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 03FF 1KB TIM2
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6 HSHRMH

6.1 ZH &M

BrAF#isMEE, Py HELL vss NS5 .

6.1.1 &m/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 BLEI[E

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

FrAEBsMEE, FrA VA it % E, JElltss R,

6.1.4 EHEA

MCU pin
C=50pF
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6.1.5 5| ANEBE

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 HREFENE

Ipp
O Vbp Eg
i VDDIo2
Ippa

<

6.2 4T KME

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

it
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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Vesp(HBM) Electrostatic discharge voltage 3000 V
6.3 TIE&M
6.3.1 HiB T/E&M
il TR
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/THETIEFRMG
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 WE R fr/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
NESE BB
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 HtEEEET
Rk i B RV #E (VDD+VDDA @ 3.6V)
Symbol Parameter Conditions Min Typ Max | Unit
Iop+lppa Run from Flash | All peripherals enabled (exclude 4.5
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 SMEETBRIR
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) OSC32_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 PRI 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 TFAEFRE
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 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 HSEURSRE
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 EEFRIE NI
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 ¥ D45k
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 |/OS O.3*VDD|ox
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 1/0 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 /O 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 - 15.5 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 5| ikt
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 Ktk
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
fanc 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/fapc
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 DAC §Ff%
DAC characteristics
Symbol Parameter Min Typ Max Unit | Commnets
Analog suplly voltage for
Vbpa DAC ON 1.8 5.5 Vv
Riono Resistive load with buffer 5 i ) KO
ON
Impedance output with
Ro buffer OFF i i 12 kO
Cioap Capacitive load - - 50 pF
DAC_OUT | Lower DAC_OUT voltage 0.2 i i v
min with buffer ON )
DAC_OUT | Higher DAC_OUT voltage i i Vona-0.2 v
max with buffer ON poAT=:
DAC_OUT nger DAC_OUT voltage i 05 i "y
min with buffer OFF
DAC_OUT | Higher DAC_OUT voltage
max with buffer OFF Vooa-1L5B v
With no load, middle
DAC DC current - - 362 code (0x800) on the
Ipba consumption in quiescent uA | input
mode 506 With no load, middle
code (0xF1C) on the input
i for the DAC in 10-
Differential non linearity - - +/-0.5 G.|ven gr t e' Cin10
. bit configuration
DNL (Difference between two LSB - -
. Given for the DAC in 12-
consecutive code-1LSB) +/-2 . . .
bit configuration
Integral non linearity ) i /-1 Given for the DAC in 10-
(difference between bit configuration
INL measured value at Code | LSB
and the value at Code lon a i i /-4 Given for the DAC in 12-
line drawn between Code 0 bit configuration
and last Code 1023)
- - +/-10 Vv
Offset error (difference / m ; -
Given for the DAC in 10-
Offset between measured value at - - +/-3 bit confieuration
Code 0x800 and the ideal LSB - 8 -
Given for the DAC in 12-
value = Vppa/2 - - +/-12 : ) .
bit configuration
Gain error | Gain error - - +/-0.2 % G.|ven f<.)r the. DAC in 12-
bit configuration
Settling time (full scale: for
a 10-bit input code
" transition between the i 3 4 us Cioap <=50 pF, Rioap >=50
SETTLING lowest and the highest kQ
input codes when
DAC_OUT reaches final
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value +/-1LSB
Max frequency for a correct
Update DAC_OUT change when Cuoap <=50 pF, Rioap >=50
. . - - 1 MS/s
rate small variation in the input kQ
code (from code | to i+1LSB)
Croap <=50 pF, Rioap >= 50
Wakeup time from off state kQ
twakeup (Setting the ENx bit in the - 6.5 10 us input code between
DAC Control register) lowest and  highest
possible ones
Power supply rejection ratio
PSRR+ (tO VDDA) (static DC - dB No Rioap, Croap = 50pF
measurement)
6.3.18 COMP Hf%
Comparator characteristics
Symbol Parameter Conditions Min Typ Max Unit
Vbpa Analog suplly voltage Vbb - 5.5 Y
Vi Comparator input 0 ) Voo v
voltage range
Vse Vrerint  scaler  offset ) +/-5 | +/-10 mvV
voltage
Vrernt Scaler startup First Vrerint scaler activation
. . - - 1000 ms
ts_sc time from power after device power on
down Next activations - - 0.2 ms
Comparator  startup Startup time to reach
tstarT . . e - - 60 us
time propagation delay specification
Ultra-low power mode
Propagation delay for Low power mode us
200mV  step  with Medium power mode
100mV overdrive High speed Vppa >= 2.7V ns
t mode Vopa<2.7V
Ultra-low power mode - 0.300 -
Propagation delay for Low power mode 0.160 - us
full range step with Medium power mode 0.078 -
100mV overdrive High speed Vopa >= 2.7V
18 ns
mode
Vaeot Comparator offset i +/5 i Iy
error
Offset error
dVorrset/dT | temperature - . } uv/C
coefficient
Ultra-low power mode - 1.3 -
oo Comparator current Low power mode - 3 - A
consumption Medium power mode - 12 -
High speed mode - 80 -
No hysteresis - - 0 -
Vhyst Comparator hysteresis Low hysteresis ngr:(jg:ed 8 mV
All other 8
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power modes
High speed 16
Medium mode
hysteresis All other
16
power modes
High speed
High mode 30
hysteresis All other
32
power modes
6.3.19 OP §¥14:
Operational amplifier characteristics
Symbol Parameter Conditions Min Typ Max | Unit
Vboa Analog suplly voltage 2.0 - 5.5 \
Cmir Common mode input range 0 - Vboa \
25C, No load i i 4
Maximum on output
calibration range
Input : voItag'zl/ITemp. i i 6
Viorrser offset mvV
voltage 25C, No load - - 1.6
After offset on output
calibration All i i 3
voltage/Temp
A Viorrser Input offset voltage drift - 5 - uv/C
lLoap Drive current 1.36 - - mA
No load,
Ioba OPAMP consumption quiescent - 1000 - uA
mode
ADC sampling time when
T5_OPAMP_VOUT reading the OPAMP output 400 i i ns
CMRR Common mode rejection Vppa =5V ) 82 i dB
ratio
PSRR Power supply rejection ratio DC 73 117 - dB
GBW Bandwidth - 8 - MHz
SR Slew rate - 4.8 - V/us
Rioap Resistive load 4 - - kQ
CiLoap Capacitive load - - 50 pF
Rioap = min, Vopa- i i mV
Vonsar High saturation voltage Input at Vooa 100
Rioap = 20K, Vopa-
Input at Vppa 20 i i
Rioap = min, _ ) 100
. Input at OV
Vousar Low saturation voltage
Rioap = 20K, ) i 20
Input at OV
bm Phase margin - 62 - °
Offset trim time: during
torrmaim calibration, minimum time i i ) ms
needed between two steps
to have 1 mV accuracy
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Cloap <= 50pF,
twakeup Wakeup time from OFF state Rioso >= 4 k@, - 2.8 5 us
Follower
configuration
- 2 - -
. . . . - 4 - -
PGA gain Non inverting gain value B 3 - B
- 16 - -
Gain=2 - 5.3/5.3 - kQ
R R2/R1 internal resistance Gain=4 - 15.9/5.3 -
network values in PGA mode Gain=8 - 37.1/5.3 -
Gain =16 - 39.75/2.15 -
PGA gain error PGA gain error -2% - 2%
Ibias OPAMP input bias current - - S/é uA
Gain=2,
Cioap = 50pF, - 3.6 -
RLOAD = 4 kQ
Gain =4,
CLOAD = 50pF, - 1.8 -
PGA BW PGA.band\{vidth for different RLOA[-) =4kQ MHz
non inverting gain Gain =8,
CLOAD = 50pF, - 0.9 -
RLOAD =4 kQ
Gain =16,
Cioap = 50pF, - 0.45 -
RLOAD = 4 kQ
@ 1KHz, output
loaded with 4 - 130 -
. . kQ nV
en Voltage noise density @10KHz, NG
output loaded - 40 -
with 4 kQ
6.3.20 IR fL BRI FrE
TS characteristics
Symbol Parameter Min Typ Max | Unit
T Vsense linearity with temperature - *1 +2 C
Avg_Slope | Average slope 4.2 428 | 4.36 mV/C
V30 Voltage at 30C 1.423 | 1.425 | 1.43 \Y
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 HEEER
7.1 UFQFPN32 3355
UFQFPN32 is a 32-pin, 5 x 5 mm, 0.5mm pitch ultra-thin fine-pitch quad flat package.
UFQFPN32 package outline
D A
| A
| [ ]
. A ) ddd |C
A2 C
SEATING
FPLAME
D1
e |
UNVAVRV/IURVAVRY f
’ “HTe
[ — =]
L ] -
E2| b _ _ q
[ ]
) | g
1 —£ :
anNaANnNAnpn iT !
4 N —
_ ) D2 T 17
PIM 1 Identifier
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UFQFPN32 pack_age mefhanical data
millimeters inches'!
Symbol
Min Typ Max Min Typ Max
A 0.750 0.0296
Al 0.000 0.020 0.050 0.0000 0.0008 0.0020
A3 - 0.152 - - 0.0060
b 0.180 0.230 0.280 0.0071 0.0091 0.0110
D 4.900 5.000 5.100 01929 0.1969 0.2008
o1 3.400 3.500 3.600 0.1339 0.1378 0.1417
D2 3.400 3.500 3.600 0.1339 0.1378 0.1417
E 4900 5.000 5.100 01929 0.1969 0.2008
E1 3.400 3.500 3.600 01339 0.1378 01417
E2 3.400 3.500 3.600 01339 0.1378 01417
e - 0.500 - - 0.0197
L 0.300 0.400 0.500 0.0118 0.0157 0.0197
ddd - - 0.080 - 0.0031
1. Values in inches are converted from mm and rounded to 4 decimal digits.
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7.2 LQFP48 HEREE

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

LQFP48 package outline

SEATING
FLANE

0.25 mm

GAUGE PLANE

;E |
48 A s )

E1

PIM 1 [

IDENTIFICATION - | 13
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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

www.flashchip.com.cn

56 /63


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

FCM32F092xB/xC DATASHEET

7.2 UFQFPN48 313E{= 5,

UFQFPN48 is a 48-lead, 7 x 7 mm, 0.5 mm pitch, fine-pitch quad flat package.

UFQFPN48 package outline

Pin 1 identifier
laser marking area
al D I
% A A \
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E| E
T t Seating
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¥y ¥
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UFQFPN48 package mechanical data
millimeters inches!?
Symbol
Min Typ Max Min Typ Max

A 0.750 0.0296

Al 0.000 0.020 0.050 0.0000 0.0008 0.0020
D 6.900 7.000 7100 02717 0.2756 02795
E 6.900 7.000 7100 02717 02756 02795
b2 5.500 5.600 5.700 0.2165 0.2205 0.2244
E2 5.500 5.600 5.700 0.2165 0.2205 0.2244
L 0.300 0.400 0.500 0.0118 0.0157 0.0197
T - 0152 - - 0.0060 -

b 0.200 0.250 0.300 0.0079 0.0098 0.0118
e - 0.500 - - 0.0197 -

ddd - - 0.080 - - 0.0031

1. Values in inches are converted from mm and rounded to 4 decimal digits.
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7.3 LQFP64 HEE L

LQFP64 is a 64-pin, 10 x 10 mm low-profile quad flat package.

LQFP64 package outline
SEATING PLANE

A& & f //1'
T 'ﬂ:" g" _]r 0.25 mm
GAUGE PLANE
]

v

Y

PIN 1
IDENTIFICATION
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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 Dick Hou YRR
2024/8/30 0.11 QFN32 JiIf] vDDIO2 ¥ 1FE >N VDD
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