FCM32F092xB/xC

DATASHEET

FCM32F092xB/xC i#&+
Ver 0.11

ERRE BRI A A B
FO92KC

F092CB

F092CC C

FO92RB

FO92RC

€/

www.flashchip.com.cn

1/63


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

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

R R

® ARM® 32 fii Cortex-MO CPU, #¢ii#ii 72 MHz

® fifik

<~ 128/256 KB FLASH 17 2%

< FLASH TAEIH N 24MHz, A 42 )b B 25 405 J&
<~ 24KB SRAM

CRC T HIT

HAU i/ B HG, XiFRFBHGERIFiEs

PLib (Private Library, #H/E) BitREZSCIGAHEEEH
LA R B

<> HeE/o i vbp=1.8-5.5V

< BERLHL: VDDA =1.8-5.5V

< A% 1/0 fftH: VDDIO2=1.8-5.5V

<>

<>

b H /4 (POR/PDR) H A
Al gmAR L ER (PVD)
S RThFEA S BEAR. {51k fRAL

® [fEpEHE
424 MHz =40 3R 3
32 KHz fIAHR % # FH T (1 (1) RTC
i B AR HEDIBERT 48MHz RC 3% %8, JF 6 /0 Mif3 %] 8MHz
P 40 KHz RC #1R 7% 7%
PLL AT CPU i
% 56 MR 1/0
AT LS A A v B 1
Al 5V Hi (VDD=5V)
K& ADC SLH BIIAL, WTAE 3V ALHLN 5 - AN 5V i
14 N FrlE T vopio2 Jhar Ak H
USB DP. DM 1 VDD ff:Hi
® 2/ DMA Eiilds, It 12 JEiHE
® 1/ 12f7. 1usADC (% 16 iHiE)
& HREE: 0-5.5V
> AR
2 MR LA
1 MER
2 ifi& 12 {7 DAC
% 18 JHiE 2l
H JJJ RTC, SZ¥rM Stop/Standby [l &4 & 31 ne figt
12 N ER 38
> 1A 16 FrAREE R AR, A AEDCRR AR D RE 1) ik ] PWM
S 132 40F 7 AN 16 ALERT R, R E A 4 Hi N IC/OC/OCN, SCRFIEAS bt A
<> PWM 3£#F PLLCLK*2 HIRT AR 6
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> MSLE A RGE I E R g

<% SysTick EM 2%

O

> 2N PCEED, EFEMP (IMbit/s), 20mA #EHLYE, SMBus/PMBus i it

< %% 8 U(S)ART, SZ#F A5 SPI Al modem i) 3 /MiF 1507816 #2111, LIN. IrDA. H3)
TR R AT U R P i T

2 /)N SPI (36 Mbit/s), SCHF 4-16 A, 5 1%S #:0

SPI2 ZHFEXNT 12S, H71252 FTI12S2EXT A5

2 /> bxCAN 7

USB 2.0 4% Device 0. Device A 55 48MHz IRG#EE1T (4dBHR), %7 BCD FILPM
LED AT #2HIBE LLSI, X#F 7 iHE

HDMI CEC, SZRFM:EEINAE

WA K

& 2 &HBATI (swD)

96 fi7ME— ID

EE

< UQFPN32

< LQFP48

< UQFPN48

< LQFP64

IR
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1 &

ARFAE FERAE FCM32F092 BT M5 B A 2844 S s o
5% ARM® Cortex-M0 #%H1E B, 5% www.arm.com Mk Fff] Cortex-MO Technical Reference
Manual.

Intelligent Processars by ARM®
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2 R

FCM32F092 . 5 HLAL & 7] LT AEAE 72 MHz 1) 32 £ i PEBE ARM Cortex-MORISC #%, 173 P R AF-fit
(% 256 Kbytes FLASH #il 24 Kbytes SRAM), F& [ ERESMEF 1/0. ASFAL S HRALPRHEIR(E

$0 (12Cy SPI/1?S. USART. HDMI-CEC). USB 4=iE M4 (Hafm¥iz). bxCAN. 12-bit ADC. 7 /Ml

F 16-bit ERT#%. 1 AMEH 32-bit EHFEF. 14> 16-bit Joit i PWM ERT 255 .

FCM32F092 i HL AT LLTE 1.8~5.5V HJFEVE . -40 % 85C IR E VG N TAE. Z5& i B

TARTFERI

FCM32F092 i F WL & Z AN EIE £, M 32 % 64 PIN. AT DAARYE 75 ZE 42 {1t DIE. ARFEE 1)
AFE, AEANFERIMNE. FREME T FCM32F092 583 4N TE .

XIS FCM32F092 H i HLAE R & & vaya BB S, Blan S A H P FRER .

AN BB FIE T L. PC A&, WERSE L. GPS “FE . TS PLC. FTERHL. HHI{. 4R
ARG PAUEEFN HVAC,
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FCM32F092 device features and peripheral counts

abexoed

QFN32
LQFP48

LQFP48

LQFP64
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[suueyd IS

NvH

NVOXx®

NVvOXq

anHdasn

aHasn

agsn

030

L4v(S)N

¢l

S|

I1dS

[suueyd OSL

dNOD

dAVdO

[suueyd dova

[suuey oav

auibuz oav

o1

OdM

ssuwiL 011 sAS

JoWIL HGZE

1
1

JoWIL Ng9T

8
8
8
8
8

Old9

27

51

51

(aM) Wvds

(g) ysel4

(zHIN) Aouanbaiy

72 | 256 | 24

72 128 24 | 37

72 |256| 24 | 37
72 (128 24
72 | 256 | 24

Part No.

FCM32F092KCU6
FCM32F092CBT6
FCM32F092CCT6
FCM32F092RBT6
FCM32F092RCT6
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Block diagram
POWER
SWCLK ‘ ~] Serial Wire _
SWDIO rard VOLT.REG Von=21036V
= AF ug = Voo *T(33Vi0 18V Vs
Ol=8 Flash GPL
<:::> = 28| upto 128KB Vo
CORTEX-MO CPU 853 32-bit @ Voo
= w 3
o mn e < > Veore QKN <] suggﬁpﬁgou
= = | SRAM POR 4 NRST
B = 16 KB Reset 4— Vooa
T <:::> Y- POR/PDR
NVIC E x £ @ Vi Int -4— Vasa
2 “8 o Voo
T @ HSI12 _RC 12 Mz PVD
HSI
C RC 8 MHz @ Voo
PLLCLK & Voo
GP DMA <:::> — 0SC_IN
7 channels ] 0SC_ouT
PAIIS:0) GPIO port A :> —>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 :> L
[15:0] P ¥ L > RTC interface
PFE0] \—n pa SYNC
D . ! < ! 4 channels
8 groups of | e Touch , — PWMTIMER 1 [”~ ™ 3 compl. channels
4 channels v Swfi_‘tangs Sensing S 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 Digemltid

3.1 ARM® Cortex-M0 N 1%

ARM® Cortex-MO AbFREE &5 FH TR NR SN 32 A, BROTREH T 72 Mcu BRI
SUREC, ARTDFE. 7R BRI N W AR THELRE TR RN 7 A
ARM® Cortex-MO AbPEZEAN 8. 16 FLEFAFAHEL,  HAT LT IO ACRD A M B i A 12k g

3.2 T

B DL R R A
24KB N & SRAM, Fl1 CPU AH[FIfII Bz T8 5 (0 S5A5 R D
e 5 R AFMESS (FLASH) 43N 2 3547
—  128/256 KB FLASH f7fii FH T-F2 7 Fn % ¥s
—  Option Bytes (GEIF)
IETFH T FLASH 5489 (UL 4KB N FRAL) FIEEAS FLASH FTEMRYT, A LA FiED:
—  Level 0: TEARP"
—  Level 1: FLASH AR, g iHE: LB RAM 5] SR XT FLASH SEHUEL 5 A\
- Level 2: SSHIELRY. THIRITIBERI N RAM JH B 25 1

3.3 Boot tHT,

TEJE B, boot 5| JHAN boot select 1147 FH T M UL K =Fh 5| S o it £
MH F* FLASH 5| 5
MR G AL X (System Memory) 5|5
M E SRAM 5| T
Boot 5| I GPIO #LH, W LLEIL boot select #E1if/ 2% 1. Boot loader /7 System Memory.

3.4 CRC & HAU

CRC THH BT T M 32 7 i A 2 i =GR [A] CRC 553 -
SEEA AR Z RN (7. 8. 164 32 41D
8. 16. 32 P EHE AR/
FAAS 32 Az N/t BOR FR AT A
B N2 b DARE G 7 USRI 1) S e e 1
32 firidin A L 4 > AHB i
T 8 17 25 A7 4% il FH Tl A7
AL 3% I B B
HAU 32 5 B0 SCRFEES 32 Aifiiks, DARCBEEOIT g 5.
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3.5 HJREH

3.5.1 HJREftH

VDD = 1.8 -5.5V: AMEHYE, {4y 1/0 FIpNEFRE#%. 8 vDD 5] AL,

VDDA =1.8-5.5V: ALY, ft4 ADC. SA7HE . RC IR A1 PLL. VDDA HI K244
&>=VDD Hi %, FEH WA,

VDDIO2=1.8-5.5V: #MBHELYR, fE4534r 8 1/0. VDDIo2 HLEA. - VDD, VDDA, {HUAZITE
R4t vop HEJEI A REAESS .

VBAT. VBAT A LLiE ik ADC Wiill. VBAT iEid — 4% % A% A voD ftef, FTLL vDD fiHL)E, Jf
WA HIERH,

VBAT I/‘ VDD

3.5.2 EEYE NG

ZAS AR YR E R A (POR) AIHEJEI LG 7 (PDR) HL .
POR/PDR /=& A R4, FFHfARAE 1.8V PA_F IEH #F .MCU 7E YR FE R AR T 45 72 R 2 & (VPOR/PDR)
IHRFFE R AR, HASTE EAMNIBE A L

POR A Wil voo MLk . FEJEBIBTEL, 23K Vopa JofiHiH>=vDD HJk.

PDR il VDD A1 VDDA K. VDDA FEJE W I AT DA ik g i 326 T 7 5 A R A FEL YRS A
VoDIO2 JHIF AN H K (VREFINT) ELECHEAT IR . 24 Vopio2 HLEAK T % BI{ERS, iEit Vbpio2
HEEEIT 1/0 WM. 1% bR RS N R R EXTI 28 3147, HFrT T =i,
2SR R T T A R N 28 (PVD), JEIE X Vo A1 Ve [BIAE L E Ak I VDD, 24 VoD
T 8T voo B = A Hhlr . H IR S FE P ] DA AR A BN /8T McU #E N 2. PVD
E I AR .

3.5.3 fa k3%

FEAA WA TAERR, HAERA G B2 ffigE.

FEA (MR T @E#E/E (Run)

RIHFERL (LPR) W HF Stop #5530, DA A SR H Y5 75 =R vk /)
TEFFHL (Standby) #5520, FaEgsit \MARIHFEREZN, MCU PIIZ I SRAM. ZFf7asis 1E AR, HdEl
REFEASE R

3.5.4 fRINFERIK

FCM32F092 SZHF —Fh 15 A, o] DURRIR AR B H SV #E . DUl s shif a] . e ke %«
AR (Sleep) FE
1E Sleep #ix0, WA CPU #if5 1k, FrllaM& 4k T4F, JF H ] DUE R A W/ R g cpu.
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121k (stop) Fix
Stop FEFUSEIL T IELRFF SRAM A ZF 7748 W ABT JEH R FVRTH FE. AT 1.5V XIS B B2
i1k, PLL. HSIRC Fl HSE ik FHER 7 OC I . Ao ka8 m DARE B T MR 55 LPR B,
MCU 7E Stop &= AT DB AT 2 EXTI ZRMefi . EXTI U5 7] DL2 16 264104k, PVD #iHl. RTC %
. 12C1. USART1 H{ CEC.
12C1. USART1 Fll CEC W] LABRIC B i fCF HSIRC #1577 o5 LA L AE AL BR S N4 o G0 A8 K 28 7F
DU AEC B LPR A, B SRR BRI AP BERTSE V) e 2 MR B
AL (Standby) I
FFVIER RSB R ICHT FBIRTEFE . W BRE R A5 B B/ LPR #20. PLL. HSI RC FI HSE fg
IRBBEHYEFR L. SRAM FIZFIF#E AL ER, 1/0 RIFERIMBNANRE .
R AR AL (NRST 5] D L IWDG Z A7 WKUP 5] i _EFHIS B RTC F4F, {# McU iBH Standby
B

Note:  RTC. IWDG, FIIAHMN B EHE7EREA Stop/Standby #0 G A2 1k

3.6 B4

7E MCU B3N, A RC 8MHz JR% 2 4% % CPU B4l . AME 4-16MHz S AR % 5 th ] DAgkik
P, JFHATR BRI . SR AR IR B, Rt @Ik EINE RC IR 4. B Bh
M FT DA AR R W JF L, 7R B E ek A T PLL SN, AT A il

Z RSy Sige AT LAR G B AHB/APB i 4f. AHB Al APB fix K445 N 72MHz.

T4, N 48MHz RC R ¥ 2% 1] LARGEAE R G AP ek PLL SN . ZdR3% %8 AT DL T CRS #ht Hi 4k
A AE 5ok B 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 J@H 1/o (GPIO)

B GPIO AT LA IC B A . CHERRERIT SO L JN (/AN By M) BRAMBI I se -
RZH GPIO FIEELALL, B mThre EH .
I/0 Pt B AT LIS 45 E A P A BEAT B0E

3.8 EEAHABRHEHIZE (DMA)

12 JEIEIE ] DMA & BAF R A0 AN AP A7hf B/ B £ 5

C/ www.flashchip.com.cn 13/63
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DMA HFA B pp A 3, FE4H 28 2R i AL B, A FE A RS+
R/ MBIEEREZ W DMA 15K, JF HSCRFR A% . DMA @ AT ICE, A HE
YA A R/ INAS B2 B
DMA 1] DA F FE (4% SPIL 12S. 12C. USART. LLSI. USBD, Fif TIMx :ERf 2% (%7 TIM14)
1 ADC. DAC.
DMAIK%ﬁ
DMA1 ¢ % A] S 7 ANOLF AT fic BEE . GiER)
DMA2 £ % A] S 5 AN F Al fic BiEE GiR)
FANEE ERE S L HNAE M DMA 1R, ta] il &
4 T Ygm RIS )
J5/ H AT ECE MO AR N G B ), UR/H Rk oL E
TR (circular buffer management)
3N E ChEmsER. Bse. L), Frbr BB T =4 mA b
1Tt s ZAT A AL
SNBSS . AP R B AN, AP AL S
FLASH. SRAM. #M&AEAJEELH
K 65535 (1A g FE AL 4R/

3.9 FRHTRIEA:

3.9.1 HREMEFHIEHIZE (NVIO

FCM32F092 RANERK | — N 2 3CHF 32 N ATBfificH s CIVEL & Cortex-MO 1 16 ANHITZR)
ﬁ4A%%ﬁMﬁEmi¢ﬁhﬁ

%%Awmhﬁﬁkﬁ$ﬁmﬂ

N ) R b B AR A CPU 1%

FOVF B L [ 4 2 R

Aab R 6 381 PR v 10 S 4 R

X HR R

AbPEZRARTS B B RAT

3.9.2 ¥ BRI W/ EHIEE (EXTD

PRI R Wi /A4 028 B 24 SRR 2R Bk, T 7= A v W /ARG SR A i R 5. REARER T
BT FITC B GE Bl R S (R BRI BOAY), WAl R k. — N A AR A
SRR o EXTI AT LA EE P 35 APB2 IS J&] HH 51 40 B AN« 5% 56 > GPIO AJ LLIEHE R 16
NI B2k o
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3.9.3 HirHE
& Z | Typeof -
= = .. Acronym Description Address
-g 8 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 1p7’ 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 DMA2__CH1__2 DMA2 channel 1 and 2 interruppts 0x0000 0068
DMA CH4 5 6 7 DMA channel 4,5,6 and 7 interrupts
11 18 | Settable DMA_Z_CH_3__4__5 DMA2 channel 3,4 and 5 interrugts 0x0000 006C
ADC and COMP interrupts (ADC
12 19 | Settable ADC_COMP interrupt combined with EXTI lines 21 0x0000 0070
and 22)
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_DAC TIM 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 00AOQ
25 | 32 | Settable SPI1 SPI1 global interrupt 0x0000 00A4
26 | 33 | Settable SPI2 SPI2 and LLSI global interrupt 0x0000 00A8
27 | 34  Settable USART1 USART1 global interrupt (combined | 50 oo c

with EXTl line 25)

www.flashchip.com.cn

15/63


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

FCM32F092xB/xC DATASHEET

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(comblned with 0x0000 00BC
EXTI line 18)

3.10 BEHFFHHLE (ADC)

12 137 ADC BB e ds fe 2 05 10 NARTAN 3 ANNER GREEARIEES . HES . VBAT HENE)
T, AU R e R e . AR, B N R A RS B Bl e R A
ADC > ¥f DMA.

REAE T A AT DI —AN . 350 0 B A S st (1 0 47 ol BE R o 2 % 48 o R L R W e i &
FEAE R

3.10.1 EEEREE (TS)

L 8 2 A — AL R AR I Vs,
L A SR P 2 ADC_INDG S AT, I SICH AL B840t P P B 4

3.10.2 WHBEEEZEEH (VREFINT)

WERFEHEH R (VRERINT) $efit—/Niae i) GEdE) k% T ADC. VREFINT 7 IC WERES
ADC_IN17 fy NiliE .

3.10.3 VBAT b B R NG

VBAT 5| JAIE IC N BB 1/2 73 5 )5 iE B & ADC_IN18, -3 Ff T B A h s Hla S .

3.11 FFEMHEBRE (DAC)

2 /N 12 iy 2 DAC I8 FH T B M5 5 Fe o N B s R it o L &5 1) Fl 4 A 1 el BHL R 51 R )
AHOR B AL -
DAC - ZHF 1.

8 B 12 A H o

12 A B Ao 5 Bl A X 5%
)25 56 B D s

Mgt i 304 T A il

AP AR
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XY DAC 3 T8 [ I 553 0 ) s e
DMA Thfit
AN i e

3.12 HEE:EZ: (compP)

FCM32F092 itk 2 MR PURIIFELL AL S, JFSCRF AT gRE A2 25 fi IS (A ARERAR D L AR ¥ |
o JEE MR 32 P A HH AR

SRR DLUE R R o2 —:
HhER 1/0
DAC %

W SEZEHIER 7L (1/4. 1/2. 3/4)
FTE EL 25 nf DA STOP M CMefig, F=Asrplbr, DAAFTWrE it 8%, JF Hrf DA R s I i as

3.13 i@t (oP)

FCM32F092 W 1 /NMzEjft, vl LLH T HHEMTERbESS . PGA Thit. MH T @R, —14
AN ADC JEIE A T4 H
OoP igq%)ﬁ

8 MHz 7 T

0.5 mA frHigE 71

LRI PN k]

PGA 50, HEZITIIE 2. 4. 8 B 16 i

3.14 HAMEFEH|ZE (TSC)

FCM32F092 $ifk— N7 B (1) 77 SR 45 AT AT S FH VA I Al S R Th g . i R AT I 6 4B 1/0 %
FRft 18 A I iHiE
LA AGn U 3R AT DA ST 7 1 Bl O A ik (s RS e 4. T (BUEfTS:
R S1E I A ARG N B R T 78 AR S T LR I & . B ek AR AR T AR e
et —H7r R HAT SRR, BRI R E BE . Y 1> cPU B, iZId B B H it
BB RIS AE 0], IF B A TR 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_l104 PA3 TSC_G4_104 PA12
2 TSC_G2_101 PA4 5 TSC_G5_101 PB3
TSC_G2_102 PA5 TSC_G5_102 PB4
TSC_G2_103 PA6 TSC_G5_103 PB6
TSC_G2_l104 PA7 TSC_G5_104 PB7
3 TSC_G3_101 PC5 6 TSC_G6_101 PB11
TSC_G3_102 PBO TSC_G6_102 PB12

www.flashchip.com.cn 17 /63
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TSC_G3_103 PB1 TSC_G6_103 PB13
TSC_G3_104 PB2 TSC_G6_104 PB14

3.15 ERZRAEI 1M

FCM32F092 R &% 5 M@ H ER 28 F1 1 NSt E it 48 .

Timer feature comparison

Timer Timer Counter Counter Maximum | Prescaler | DMA Cccp Comple-
type resolution | type operating | factor request channels | mentary
Frequency generation outputs
Advanced | 5\, 16bit | VP 9OV 1 vk | 1765536 Yes 4 3
control Up/down
Tim2 | 32-bit | YR IO ks | 165536 Yes 4 -
Up/down
M3 | 1e-bit | UP IO ks | 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 . N
Basic TIM7 16-bit Up 72 MHz 1~65536 Yes - -

TIM1/2/3 FIH#EE 2x PLLCLK 1EX9iT 48, LIFEHEEE R PWM FERINGE, #1L RCC->CFGR3 HJ
TIMXSW 17323, 256 #E 2x PLLCLK B/, SYSCLK/HCLK/PCLK AR [G#k, H LT HHE.
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 ot ERf 28 TIM1

SeiEE I 2% TIML 7] T 6 JEIE R 3 A PWM. & ) H AN H 5 AT g AR BB X o et a] FAE — AN 2 %
(A3 P e I 8% o 4 ANl AT A -

o EASEIC

«  EH R oC

o PWM G OX 50

o B

USRS B AR IE 16 AT ES, B RITHRER TIMx —FkE. Q1SR AL E K 16 7 PWM, 4 54 1 HI1 )
Ha5 . (0%-100% ).

7E MCU RIS, e 2t ] AR IR 45

TIML (1R Z B D Re AN EL B hR e 8 B 83 1 ThRE —FF . Joidt e i 28 v DAL & 52 I 88 RN [R5
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3.15.2 @ Eh 8% TIM2/3/14/15/16/17

FCM32F092 #iI5 6 MMEH] i 2% . AANE A e80T H T 242 pwMm, B8 RAER e i & .

TIM2/3

FCM32F092 fU5 2 /N4 4 1 SE I 25 . TIM2 HH 16 A7 TR 4r 3528 F0 32 £ [ BhE sk m) /1A
NS . TIM3 H 16 f7 T4 A0ids Fl 16 A B hE 23w /M) ik, eilesd 4 4
PUSTIEIE, BF—ANAH T/ . PwM BT R A . SRR 12 AN AR
i LA .

TIM2/3 AT ARG, W n] DAAT TIM1 @4 T [F 25

TIM2/3 AT LSRR IERZ s {E S, Bk 1~3 N AR IS 3 4

ZE N 2 AT LAZE debug #E30 F 4RV 45 .

TIM14
ZER BT 16 A TR SR AN 16 f7 [ BhE S m) E it e,

EN RS A, H TR, W ke. pwm s .
TIM14 7 MCU PR 2 94 48 .

TIM15/16/17

XL E BT 16 AT AR AN 16 A7 [ Bh B B ) i Aas

TIM15 B8 2 ANMMOLIEIE, TIM16/17 A& HiEE. #nH AR, M. pwm i
AR

TIM15. TIM16 FI TIM17 A] DLt 86— TAE. TIM15 W a] DLFT TIM 1 [5)25 B 44 7 s o
TIM15 7] LLAT TIM16/TIM17 [E)25 .

TIM15. TIM16 Fl TIM17 B & 0 IX i B AN, FEA A7 B B K

X ZANE R E MCU FR AR R AT DL 45

3.15.3 FEAER 25 TIM6/TIM7

1ZER 2 ENEA 16 A1 e 28 H .
3.15.4 & |14 IWDG

IWDG T 8 LT 4 Aas Al 12 2 [a) S iH3as, SCReH P & SCHIRIHET & O . e I8k P58 40KHz
JHST RC GEMSZSFRME, ST T ERBhTAE. FTLL Stop/Standby R TAFE . & o) 178 KA v RS
S RGERE I, SEEERNNHFPHEBRISITERNE. ©nl s i sm & 7 il E
IWDG A LL{E Debug #30 R #1445 .

3.15.5 RGH &% WWDG

WWDG J&—/ 7 Sz F e, W BLE B3EAT . & ] 78 % 2 ) ) 52 5 R 5 1B 1 14 - WWDG
ok T APB I 4 PCLK. "B F2 1T % 45 rh b e
WWDG ] LATE Debug 55 T #ii445 «
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3.15.6 SysTick ST 5%

ﬁﬁﬁj‘%&%ﬁﬁ?;&ﬁﬂ;ﬂ’ﬁ%éﬁ ERCEIR (S AR A W N
24 i R
ERRE$35
THELE o B, WP AE NI BRI R G W
AR Y (HCLK B HCLK/8)

3.16 SERTETEP (RTC) FIE4rEFIFSE

B FFAEAEN 5 A 32 MrarfEdy, H A6 20 A 88 . BlIASW REE AL, BHASTE
M Standby #i QMR I 2 A7 .
RTC J2BUA7 [ BCD el /iH4ds, A LLT 32 EARFE:
WER. B ey B (12 88 24 ANEHD L B H. AL M H, BeD i
FEE HBIH & IE (H 128, 29, 30 831 KX)
AT AR AR, # MCU M Stop/Standby 155 2 fiE
AfLLGE IS B ED, BERHMEIEVERFE 1-32767 /> RTC B8 ik
B RS 1ppm KEFE, FTHMEA R %
W AT G AL PEIE 2R 1 2 D NARATINF]
I (A1 AT DA H TN 25 o iZThRE AT DA I Bh a5 | BB sl A\ AR ik
S PRI SRR R AR PR (50/60 Hz) o -4 H DI RS FE
RTC B Eh s mT L2 :
32768 Hz AR s Ak
R R R N S R
WK IIFE RC #R3% % (40KHz)
R R AN I /32

3.17 WIS EEED (170

12C W] DL TAEAE 2 ENLECANIAE I . SCRIPRAEREZN (100 kbit/s) PRI EE0 (400 kbit/s) Fl77 20mA
RSH A HGE T (FMP,  1Mbit/s) Az,
12C 324 7 A0 10 PrdhbAE R, A 7 GEAPLHEE (2 DHhE, 1 AR RERER B . s
AT Y AR A RLL RN 7 M P E Y A
AL, 12c1 $R AR ST SMBUS 2.0 F1 PMBUS 1.1, 12C1 52157 T cPU I &h 2z A ehisk, 7o
YEAEHHE VU HE I B MCU A Stop A 2 M i o
12C #z ] LLIEIL DMA #:4E .
FCM32F092 12C Thg
12C features 1’c1 1’c2

7 fr ik

10 fir b A =

FRUERE L (100 kbit/s)

PLig A (400 kbit/s)

7 20mA IR PRE+EI L (1 Mbit/s)
P ST b

SMBus

www.flashchip.com.cn 20/63
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PN | Y

3.18 ERFRPRPU KRS (USART)

USART il S b U 1, e 3R A TV BRI X A TR OE A e /g, A FH T e (0 B e e 7 A

iy DASCRFARH S8V BRI R

RN 2EXTEWM, 5302 EHLE. t32FF LIN (Local Interconnect Network ). smartcard
YLLK IrDA(Infrared Data Association) SIR ENDEC #i#% I modem #:{F (CTS/RTS).

AT LA ] DMA SRS ey 8 5t 22 e
USART = 2k
o AW TRLIEW
NRZ FrERS 8 (mark/space)
AT 1) 8 Bl 16 13548 AL 72
B AEE I 48MHz 8 5 RAF I e RIA 6Mbit/s [ THOE FE
XU pds,  DAE LR ThRE TS CASEEE :
STOP #83X, UART 7] LA T Filna g
- BRI ERRR GRS T B R PCLK AR
ERIN RS Sall]
AT B (7/8/9 1)
Al AR BRI Gy or BARAL AR 58D
Al gmAR s b AL R (18X 2 ArfE kAL
B2 O T R
{5 FHf DMA R SZHLE SR8 iR
{5 FHl DMA SR 4205/ 32 B ORATAE R BE () SRAM i)
BRI % BRI RE AL
PRI S AR e
A AT H ) Tx/Rx 5]
F1F modem Fll RS-485 s & 2% FAE A4 I7t 42 il
TR/ H R S
AR
RIEFAEAL
o A FRUSC B A AR AL
HEREM 14 AP TE
% FHLIEH
M mute A5 2R i
FCM32F092 USART LfjfE

USART modes/ features USART1/2/3 USART4

USART5/6/7/8

Modem T {7715 Y

Y

@it DMA ESEE

Z EHLEIR

EBZES:N

Y
Y
Y

Smartcard 15z

LR saniiiil

Y

IrDA SIR s fif iy A e

LIN A2

KU R 2 LA S A\ STOP e i

PRSI A T

Modbus i

<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<

H BhRr R A
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| Driver Enable | Y \ | Y |

3.19 HBATAMEEDO (SPI/I1%S)

SPI 22 U T RSN g8 AE 48 ) SPI PRSI SPI SCHFE M T 40 AN fa B )25 ep AT . 241
BRCENL (MASTER) B, XF4MEZMML (SLAVE) $REALE IS 8h (SCK). 1Z4% Ot n] DAL & i % =
P
SPI = KR 55 :
*  MASTER BY SLAVE #1F

A I WAUE 3 2k

XTI 2 28 WA SR 2k

4~16 f A%

Z FHLAE

MASTER 15 =0 5 I focie/2

SLAVE #R IR RIE frou/2

NSS B FH 1 B3R A

AT G P R IR bl A R A5

A YR AL BRI . AL e BRI S

iy W T RE 71 B RS /R &

SPI SRR E

fififf CRC H -+ FI 5 i

1 Tx B J5 Ki% CRC {H
B B i e — N s B 3hdt T CRC H R A EE
2 4> 32 LN R Rx/Tx FIFO, SZ£F DMA

—AMFRUER) 125 BT CRTSPIL 5L ISLAD) SCRF 4 ORI 3R, T BAZE T/ MHLME U B0 T
HEATIEIR. AT B 16/24 58 32 BOECHR RS . 16 50 32 (MK IE . I 8 (T A AR FIS)
S 5 OR RS WS E 8192 KHzo (£ T HUMESUN, Tt 256 (L HOSRBEI B4 503 881

FCM32F092 SPI/12S Tfj &k

SPI features SPI1 SPI2
i CRC {154 Y Y
Rx/Tx FIFO Y Y
NSS Fik s =X Y Y
12S 2 Y Y
12S 4= X AR - Y
I AR Y Y

I12S2EXT F9f5 0049 128 BELT, EPBEHLEH, #1252 KT 128 £/,

3.20 HDMI-CEC

FCM32F092 N & | —> HDMI-CEC &l %%, LAFRAEXT CEC B i) S FF,

3.21 FEAFIE MRS (bxCAN)

g4 (bxCAND T R4t H1 2 4> CAN BEHURI B RAM #4 B
F CAN F&ER (bxCAN1. bxCAN2) #l3fE%¥ 1SO 11898-1 (CAN protocol specification version 2.0 Part
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% AB).
AR RGBT, bxCAN FEALATA MR DhRE R T 2 FF CAN 172 I il A 8 7
bxCAN %5 USB F£/H RAM .

3.22 USB #£&# 0 (USBD)

FCM32F092 N B 7 3¢ USB2.0 W 114> # USB DEVICE 4} . N5 USBPHY % 4F USBFS (5, WHE
DP b$i, LAAZ BCD 1.2 WA Hyth 78 B AG . USBD 214 A 1 SCHF USB 2.0 LPM ZhfE 14 o fig
B,

USB A7 38 i B 1 i B A o, SCHR AR/ . USBD [ 7Y 2 KB 2%4%. USBD 75 2 ks F 48MHz
i ok AR, Tuﬁ%%%m%wu&W%wﬁﬂﬁ@%4mmZ%@%%§%o@W%%%%
HIEE S AR [ USB SOF 155, LLSZHl 4 SR v A .

3.23 LED fT4&#&HE O (LS

LED T 4645418 1, HRIKE) RGB 4T %% .
LLSI == BE4F f
o 7ANHEIE, AR
BN LLSI BB 5 4 FIRFE I R I% FIFO
AT HC B EE A g i
AL R AT
A A 2 R T
¥ RGB Al GRB #% 34
¥ ¥F RGBW Al GRBW 53,
TFFE R
CRFE 3R IE IS
F 4 DMA B

3.24 B8P KB RS (CRS)

PR E R G0 CRS 5T IN B 48MHz k3% sy BEATRE B IHE . HAESE TAMRIRIP S5, W LA
#& USB SOF. LSE #E¥%%%. CRS_SYNC 5l IfI4MEBIE S, mi& B4,

3.25 AEFE (PLib)

PLib ARAE, FEHKA =
B LR PR e, Ahan &R g 7 =
D7 {8 A 6] 5 R AR AR AL, T OB A% O R B AR AL A K % P RIT R, TiANS:
R AZ AR
TINS5 S, T7 B 4ERL
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3.26 HAT/ITAG R8¢ (SWI-DP)

ARM SWJ-DP #z I H T/ 5 MCU, S ¥F SWD.

www.flashchip.com.cn
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4 glﬂﬂ%‘%\

DA}

VE:
1) ZAKA PA11/12 H7 VDD £EH, 417 H VvDDIO2 HEH, FEH]
2) AF REEPHIEEA G M, KEHEH FFH, RFET DIE KA

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
\";EES&&&&&%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
e}
: o
TOpVIeW QONoowE~oweson2I
OV OODOLOOOMM<C L
> >0 A 00 d oo
OO00O0O0O0O0O0dMnm||
/2599329359835 )
VBAT [] 1 36 ] VDDIO2
PC13[] 2 35 [ VSS
PC14-0OSC32_IN[] 3 34 [0 PA13
PC15-0SC32 _OUT[] 4 33 [] PA12
PFO-OSC_IN[]5 32 [ PA11
PF1-OSC_OUT[]®6 31 [@ PA10
NRST[] 7 LQFP48 30 [0 PA9
VSSA[]8 29 [0 PA8
VDDA [] 9 28 [ PB15
PAO [] 10 27 ] PB14
PA1 ] 11 26 [] PB13
PA2 [] 12 25[] PB12
\EFLErEBRENEE
oo ood
MO <T O ONO T NO«— WA
I CDODT =@ A
[t a BN o g o Rl a Rl o el o Y o B E E > 5
(e} supplied from VDDIO2
FCM32F092 UFQFPNA48 pinout
=
- 3
Top view @
0V @ = ~© B % o2
0O ¢ 0O MwomMMOaAMMOOMOMAMO < <
S >aoaaoaooaoono o
g5 es3esTezan
VBAT P11 A B o 36| VDDIO2
PC13 |21 35.7] vSS
PC14-OSC32_IN |33 3400 PA13
PC15-0OSC32_0OUT 14 33| PA12
PFO-OSC IN | :5: 320 | PA11
PF1-OSC_OUT |6 | PA10
i iy UFQFPN48 "
VSSA |8 200 PA8
VDDA |39 28| PB15
PAO ',:1o§ 27| PB14
PA1 |11 26| PB13
PA2 |12 250 | PB12
[s2] < v [(e} N~ (o] ()] o = N o <
I~ F s N S I o\ :,C,\J,: N :.N,;
M S B O K ©O - N O« )OO
REZEEEEREE20

[ 1/0 supplied from VDDIO2
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FCM32F092 UFQFPN32 pinout

Top view 2

0O N©OWY T o®e

O OmMMOOMMM <

(W o T o I TR o O Y 0 Y

IC\II 1— o b col r-- w w
VDD [ 17 24| PA14
PFO-OSC_IN [ 2. 237 PA13
PF1-OSC_OUT | 3 22| PA12
NRST | 4! 21| PA11
VDDA |5 UFQFPN32 20| PA10
PAO |26 19| PA9
PA1 [ 7 18| PA8
PA2 |8 ~ 17 VDD

o2z NeILe

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 1/0 Input / output pin
FT 5 V-tolerant 1/0
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.
?Iternate Functions selected through GPIOx_AFR registers
Pin unctions
functions iti
'?:r?gtlicc))rrllzl Functions directly selected/enabled through peripheral registers

FCM32F092 pin definitions

Pin numbers Pin functions
o
® 2
- S
S o Pin name g = 0
™ <t 7]
£ |8 § (function after *E o 2 Additional
T T = = P i
8 9 g reset) T Alternate functions functions
= N
LL
(04
-
1 1 VBAT S - - Backup power supply
WKUP2,
@ i RTC_TAMP1,
2 2 PC13 /o | TC @ RTC_TS,
RTC_OUT
PC14 (1)
3 3 0SC32_IN 1/0 TC 5 - OSC32_IN
PC15 (1) -
4 4 0SC32 OUT 1/0 TC @ 0SC32_0ouT
PFO
2 5 5 0sC IN /O | FTf CRS_ SYNC, I2C1_SDA OSC_IN
PF1
3 6 6 0SC OUT 1/0 FTf 12C1_SCL OSC_ouT
4 7 7 NRST /1O | RST Device reset input / internal reset output(active low)
EVENTOUT,
8 - PCO 110 TTa USART6_TX, ADC_IN10
USART7_TX
www.flashchip.com.cn 28/63
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EVENTOUT,
9| - PC1 /0 | TTa USART6_RX, ADC_IN11
USART7_RX
SPI2_MISO, 12S2_MCK,
10| - PC2 /0 | TTa EVENTOUT, USARTS. TX ADC_IN12
SPI2_MOSI, 12S2_SD,
11| - PC3 /0 | 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, WKUPL
6 | 14 | 10 PAO /0 | TTa TSC_G1_l01, ’
— 2 ADC_INO,
USART4_TX COMP1_INM6
COMP1_OUT —
AL RIS [ aoc
7 | 15 | 11 PAL /o | TTa = ’ COMP1_INP,
TSC_G1102, OPAMP1_VINPO
USART4_RX, EVENTOUT —
USART2_TX, TIM2_CH3, AVIVDEG:D,\LZ’
8 | 16 | 12 PA2 /0 | TTa TIM15_CH1, TSC_G1_103 ’
COMP2 OUT COMP2_INMS,
— OPAMP1 VOUT
ADC_IN3,
USART2_RX,TIM2_CH4, COMP2_INP,
9 | 1r | 13 PA3 Vo | TTa TIM15_CH2, TSC_G1 104 |  OPAMP1 VINMI,
OPAMP1_VINP1
18 - VSS - Ground
19 - VDD S - Digital power supply
SPI1_NSS, 12S1_WS, COMPL INM4,
TIM14_CH1, COMP2_INM4
10 | 20 | 14 PA4 /0 | TTa TSC_G2_101, - :
ADC_IN4,
USART2_CK, DAC OUTL
USART6_TX -
SPI1_SCK, 12S1_CK, COMPL_INMS,
CEC, TIM2_CH1_ETR COMP2_INMS,
1 | 21 | 15 PA5 /0 | TTa ’ — B ADC_IN5,
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_CH1N, TIM17_CH1, OPAMBT VINP2
COMP2_OUT, —
TSC_G2_104, EVENTOUT
24 - PC4 110 TTa EVENTOUT, USART3_TX ADC_IN14
ADC_IN15,
25 - PC5 110 TTa TUSSCKF?TS:JTI%Q WKUPS5,
— OPAMP1 VINMO
TIM3_CH3, TIM1_CH2N,
14 | 26 | 18 PBO /10 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 103
16 | 28 | 20 PB2 /0 FT TSC_G3_104 -

SPI2_SCK, 1252_CK,
12C2_SCL, USART3_TX,

29 | 21 PB10 o | FTf CEC. TSC. SYNC, -
TIM2_CH3
USART3_RX, TIM2_CH4,
30 | 22 PB11 o | FTf EVENTOUT, TSC_G6_l01, -
12C2_SDA
31 23 VSS S - Ground
17 32 24 VDD S - Digital power supply
TIML_BKIN, TIM15_BKIN,
SPI2_NSS, 12S2_WS,
33 | 25 PB12 o | FT USART3_CK, -
TSC_G6_l02, EVENTOUT
CAN2_RX
SPI2_SCK, 12S2_CK,
12C2_SCL, USART3_CTS, )
34 | 26 PB13 Vo | FTf TIM1_CHIN, TSC_G6_I03
CAN2_TX
SPI2_MISO, 12S2_MCK,
12C2_SDA, USART3_RTS, )
S PB14 Vo | FTi TIM1_CH2N, TIM15_CH1,
TSC_G6_104
SPI2_MOSI, 12S2_SD,
36 | 28 PB15 o | FT TIM1_CH3N, RﬁngRPghN
TIM15_CH1N, TIM15_CH2 —
37 | - PC6 /0O | FT | @ | TIM3_CH1, USART7_ TX -
38 | - PC7 /0 | FT | @ | TIM3_CH2, USART7 RX -
39 | - PC8 /0O | FT | @ | TIM3_CH3, USART8 TX -
40 | - PC9 /0 | FT | @ | TIM3_CH4, USART8_RX -
USARTL_CK, TIM1_CHI,
EVENTOUT, MCO,
18 41 29 PA8 I/0 FT (3) 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_CHS3,
20 | 43 | 31 PA10 IO | FT | @ [TIM17_BKIN, TSC_G4 |02, -
12C1_SDA
CAN_RX, USART1_CTS,
TIM1_CH4, COMP1_OUT,
21 | 44 | 32 PA11 o | FT | ® | 1sc Ga 103, EVENTOUT, USB_DM
12C2_SCL
CAN_TX, USART1_RTS,
TIM1_ETR, COMP2_OUT,
22 | 45 | 33 PA12 o | FT | ©® | 1sC G4, 104, EVENTOUT, USB_DP
[2C2_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 PA14 /0 FT | @| uUsArT2_TX, sweLk -

SPI1_NSS, 12S1_WS,
USART2_RX,
25 | 50 | 38 PA15 110 FT | ® USART4_RTS, -
TIM2_CH1_ETR,
EVENTOUT

51 | - PC10 /0 T | @ LLJJSSAAF;{TT%‘—TT?(’ ]

2| | een |wo | T @] @ USARTARX -

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

USART3_RTS,
4 - PD2 Vo FT 1 @ | TiM3_ETR, USART5_RX ;

SPI1_SCK, 12S1_CK,
TIM2_CH2, TSC_G5_101,
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_CH2, WKUP6

USART5_CK_RTS
CAN2_RX

LLSI3 TXD

I2C1_SCL, USARTL_TX,
TIM16_CHAIN,

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 PB8 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. PA8, 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 ¥ B ThREIEFE

Pin name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7

PAO - USART2_CTS | TIM2_CH1 ETR | TSC_G1_l01 USART4_TX - - COMP1_OUT
PAL EVENTOUT USART2_RTS TIM2_CH2 TSC_G1_102 USART4 RX | TIM15_CHIN - -

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 -

PAS SPI1_SCK,I2S1_CK CEC TIM2_CH1_ETR | TSC_G2_102 - USART6_RX - -

PAG6 SPI1_MISO,I251_MCK |  TIM3_CH1 TIM1_BKIN TSC_G2_103 - TIM16_CH1 - COMP1_OUT
PA7 SPI1_MOSI,1251_SD TIM3_CH2 TIM1_CHIN TSC_G2_104 TIM14_CH1 TIM17_CH1 - COM2P_OUT
PAS MCO USART1_CK TIM1_CH1 EVENTOUT CRS_SYNC - 12S2EXT_SD -

PA9 TIM15_BKIN USARTL_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_OUT
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 ¥ O BhThREERE

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,1251_CK EVENTOUT TIM2_CH2 TSC_G5_I01 USART5_TX - - LLSI1_TXD
PB4 SPI1_MISO,1251_MCK | TIM3_CH1 EVENTOUT TSC_G5_102 USARTS_RX TIM17_BKIN - LLSI2_TXD
PBS SPI1_MOSI,1251_SD TIM3_CH2 TIM16_BKIN 12C1_SMBA | USART5_CK_RTS - CAN2_RX LLSI3_TXD
PB6 USART1_TX 12C1_SCL TIM16_CHIN | TSC_G5_I03 - - CAN2_TX LLSI4_TXD
PB7 USART1_RX 12C1_SDA TIM17_CHIN | TSC_G5_l04 USART4_CTS - - LLSI5_TXD
PBS CEC 12C1_SCL TIM16_CH1 TSC_SYNC CAN1_RX - - LLSI6_TXD
PB9 IR_OUT 12C1_SDA TIM17_CH1 EVENTOUT CAN1_TX SPI2_NSS - LLSI7 TXD
PB10 CEC 12C2_SCL TIM2_CH3 TSC_SYNC USART3_TX SPI2_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 CAN2_RX -
PB13 SPI2_SCK,1252_CK - TIM1_CHIN TSC_G6_103 USART3_CTS 12C2_SCL CAN2_TX -
PB14 SPI2_MISO,1252_MCK | TIM15_CH1 TIM1_CH2N GSC_G6_104 USART3_RTS 12C2_SDA - -
PB15 SPI2_MOSI,1252_SD | TIM15_CH2 TIM1_CH3N | TIM15_CHIN - - - -
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PC ¥ D HEBIThRE I

Pin name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PCO EVENTOUT USART7_TX USART6_TX - -
PC1 EVENTOUT USART7_RX USART6_RX - -
PC2 EVENTOUT | SPI2_MISO,I252_MCK | USARTS_TX - -
PC3 EVENTOUT SPI2_MOSI,1252_SD | USART8_RX - -
PC4 EVENTOUT USART3_TX - -
PC5 TSC_G3_I01 USART3_RX - ;
PC6 TIM3_CH1 USART7_TX - -
PC7 TIM3_CH2 USART7_RX - -
PC8 TIM3_CH3 USARTS_TX - -
PCY TIM3_CH4 USARTS_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 ¥ O %HBhThREIEFE

Pin name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7

PD2 TIM3_ETR USART3_RTS USARTS_RX - -
PF i D3R Bh ThRE G FF

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

www.flashchip.com.cn

36/ 63



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

FCM32F092xB/xC

DATASHEET

5

T AR

FCM32F092xB/xC A~ [ iR J& A A7 225 [ PR 45 SR BE AN ]

FCM32F092 4% &7 f7a% 10 S Hihik
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 SFFF | 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
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0x4001 2000 — 0x4001 23FF | 1KB -
0x4001 1CO0 — 0x4001 1FFF | 1KB USARTS8
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 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 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 SPI12/12S2
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
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6 HS4KFHH

6.1 SE&MH

BrRARBIOMEE, T HELL vss NB 5%,

6.1.1 /PN EKNE

BRARBAMEE » /N KB PRAEAEIA SR L T I e Z2 25 1 o FUUR Bt A A AE A IR B O 25C I
Mk

6.1.2 HAUE

WrAEgANEE, BLARE LT 25C F1 VDD=VDDA=3.3V. iXLG(E Nikit1E, JEMNERLEH.

6.1.3 HLEYphZR

BrAE@sMEE, By iR dhZO8 it 25, ARIAEE R .

6.1.4 MBHEE

MCU pin
C=50pF
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6.1.5 5| \HEE

MCU pin

6.1.6 HJRHLE

fF—XFHLJE (VDD/VSS. VDDA/VSSA 58) MiZZA IR A, HATE PCB ERNJR AT BESELT 5] I .

6.1.7 HERHFENE

Ipp
O Vbp Eg
i VDDIo2
Ippa

<

6.2 4B NE

T H 20 B KAV L vl e 5 R A R

GEYERES
Symbol Ratings Min Max Unit
Vbp-Vss External main supply voltage -0.3 5.8 \
Vbpio2-Vss External I/O supply voltage -0.3 5.8 \
Vbpa-Vss External analog supply voltage -0.3 5.8 \
Vbp-Vobpa Allowed voltage difference for Vpp>vppa - 0.3 \Y
Vear-Vss External backup supply voltage -0.3 5.8 \
ViN Input voltage on FT and FTf pins Vss-0.3 Vbpiox+0.3 \Y
Input voltage on TTa pins Vss-0.3 5.8 \
Input voltage on any other pins Vss-0.3 5.8 \
| AVoox| 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 TAEFM:
6.3.1 HiETIERM
BT AR M
Symbol Parameter Conditions Min Max Unit
frcwk Internal AHB clock frequency | - 0 100 MHz
feLk Internal APB clock frequency | - 0 100 MHz
Vop Standard operating voltage - 1.8 5.5 \
Vbpio2 I/0 supply voltage 1.65 5.5 v
Vopa Analog operating voltage Vbp 5.5 \
Vear Backup operating voltage 2.1 5.5 Vv
Vin I/0 input voltage TCand RST I/O -0.3 Vopiox+0.3
TTal/O -0.3 Vppa+0.3 Y
FT and FTf1/0 -0.3 5.5
Po Power dissipation at TA=85C | LQFP48 - 350 mwW
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 L/ THEITIEXH
Symbol Parameter Conditions Min Max Unit
tvoo VDD rise time rate - 0 co
VDD fall time rate 20 oo us/V
tvopa VDDA rise time rate - 0 co
VDDA fall time rate 20 oo
6.3.3 B fr/HIFER]
P B S AL B YR A R it
| Symbol | Parameter | Conditions [ Min | Typ | Max | Unit |
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Veorpor | Power on/down reset | Falling edge 1.51 1.58 1.65 \"
threshold Rising edge 1.54 1.62 1.70
Veorhyst | PDR hysteresis - - 40 mv
trstrempo | Reset temporization - 1.5 2.5 4.5 ms
AIRAE R (PVD) FpiE
Symbol Parameter Conditions Min Typ Max | Unit
Vevno 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
Vpvp2 PVD threshold 2 Falling edge 1.90 1.98 2.06
Rising edge 2.06 2.14 2.22
Vpvb3 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
Vpvps PVD threshold 5 Falling edge 2.35 2.43 2.51
Rising edge 2.49 2.57 2.65
Vpvps PVD threshold 6 Falling edge 2.49 2.57 2.65
Rising edge 2.64 2.72 2.80
Vpvp7 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 NESEHE
NESE BT
Symbol Parameter Conditions Min Typ Max Unit
VRerINT Internal reference voltage -40C<TA<+105 1.22 1.23 1.24 Vv
tstarT ADC_IN17 buffer startup time | - - 10 us
ts_vrefint ADC sampling time when | - 8 - - us
reading the internal reference
voltage
AVrernnt | Internal  reference  voltage | Vopa=3V - - 10 mV
spread over the temperature
range
Teoote Temperature coefficient - - - 100 ppm/C
6.3.5 fLEFE
LRI E BB IHAE (VDD+VDDA @ 3.6V)
Symbol Parameter Conditions Min Typ Max | Unit
lop+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
. uA
oscillators OFF
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
\
6.3.6 {RIHFERIZ MLEER [H]
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 SMERETPIR
High-speed external user clock characteristics
Symbol Parameter Min Typ Max Unit
fuse_ext User external clock source frequency - 8 32 MHz
VHseH OSC_IN input pin high level voltage 0.7*Vppiox - Vbpiox Vv
VhseL OSC_IN input pin low level voltage VSS - 0.3*Vppiox
tw(HseH) OSC_IN high or low time 15 - - ns
TwiHsEL)
tr(Hse) 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
VSEH 0OSC32_IN input pin high level voltage 0.7*Vppiox - Vbpiox Vv
ViseL 0OSC32_IN input pin low level voltage VSS - 0.3*Vppiox
twiLser) 0SC32_IN high or low time 450 - - ns
TwiLseL)
triLse) 0SC32_IN rise or fall time - - 50
tr(Lse)
HSE oscillator characteristics
Symbol Parameter Conditions Min Typ Max | Unit
fosc N Oscillator frequency - 4 8 20 MHz
RF Feedback resistor - - 200 - KQ
) 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/vV
medium-high drive capability | 15
high drive capability 25
tsu(Lse) Startup time Vbpiox is stabilized - 2 - s
6.3.8 LI BIIERRIE
HSI48 oscillator characteristics
Symbol | Parameter Conditions Min Typ Max Unit
frsias Frequency - 48 MHz
TRIM HSI48 user-trimming step - 0.15 %
DuCy Duty cycle - 45 - 55 %
ACCusus | 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(nsiag) | HSI48 oscillator startup time - 6 us
Ippansias) | HSI48 oscillator power consumption | - 643 801 uA
LSl oscillator characteristics
Symbol | Parameter Conditions Min Typ Max Unit
fisi Frequency - 319 |40 55.5 KHz
tsu(Lsi LSl oscillator startup time - 100 us
IppaLsi) LSl oscillator power consumption - 400 nA
6.3.9 PLL %4
PLL characteristics
Symbol | Parameter Min Typ Max | Unit
foL N PLL input clock 1 8 24 MHz
tpu_out PLL multiplier output clock 16 72 MHz
tiock PLL lock time 30 100 us
IppA(PLL) PLL power consumption 350 uA
Jitterpy | Cycle-to-cycle jitter 300 ps
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6.3.10 FFflseiE
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
tve Mass erase time 30 ms
lop Supply current Write mode 3.5 mA
Erase mode mA
Nenp Endurance TA=-40 to +125 20 kcycle
TRer Data retention TA=25C 100 Year
6.3.11 EMC K¢k
EMC characteristics
Symbol | Parameter Conditions Level/Class
VEesp Voltage limits to be applied on any I/0 pin | VDD=3.3V, LQFP48, TA=25C, 2B
to induce a functional disturbance fuok=48 MHz,
conforming to IEC 61000-4-2
Verrs 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 -
6.3.12 FASEURSRrE
ESD absolute maximum ratings
Symbol Parameter Conditions Packages | Class | Maxim | Unit
value
Vespiem) | Electrostatic discharge voltage | TA=+25C, conforming | All 2 2000 \Y
(human body model) to JESD22-A114
Vespcom) | Electrostatic discharge voltage | TA=+25C, conforming | All C6 750 \Y
(charge device model) to AEC-Q100-011
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6.3.13 1/0 HHRENRE
1/0 current injection susceptibility
Symbol | Parameter Functional susceptibility Unit
Negative injection Positive injection
Iin Injected current -5 +5 mA
6.3.14 1/0 % 45k
1/0 static characteristics
Symbol | Parameter Conditions Min Typ Max Unit
Vi Low level input | TCand TTa l/O 0.3*Vppiox \
voltage FT and FTf 1/O 0.475*Vppiox-0.2
All'1/0s 0.3*Vppiox
\ High level input | TCand TTa I/O 0.445*Vppiox+0.4 \Y
voltage FT and FTf 1/O 0.5*Vppjox+0.2
All'1/0s 0.7*Vbpiox
Vhys Schmitt trigger | TCand TTa I/O 200 mV
hysteresis FT and FTf /O 100
likg Input leakage | TC,FT and FTf /O +0.1 uA
current TTa in digital mode
Vss<=Vn<=Vppiox
TTa in digital mode 1
Vbpiox<=ViNn<=Vppa
TTain analog mode +0.2
Vss<=Vn<=Vppa
FT and FTf /O 10
Vbpiox<=V|n<=5V
Reu Weak  pull-up | Vin=Vss 40 KQ
resistor
Rep Weak pull-down | Vin=-Vbpiox 40 KQ
resistor
Co I/0 pin 5 pF
capacitance
Output voltage characteristics
Symbol | Parameter Conditions Min Max | Unit
VoL Output low level voltage for an I/O pin CMOS port - 0.4 \
Vou Output high level voltage for an 1/0 pin [lio] =8mA Vppiox-0.4 -
Vopiox>= 2.7V
VoL Output low level voltage for an I/O pin TTL port - 0.4 \
Vou Output high level voltage for an 1/0 pin [lio] =8mA 2.4 -
Vopiox>= 2.7V
Voo Output low level voltage for an I/O pin [lo] =20mA - 1.3 \
Von Output high level voltage for an 1/0 pin Vopiox>= 2.7V Vopiox-1.3 -
Voo Output low level voltage for an I/O pin [lo]| = 6MA - 0.4 Vv
Von Output high level voltage for an 1/0 pin Vopiox>= 2.7V Vopiox-0.4 -
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Voo Output low level voltage for an 1/0 pin [lo] =4mA - 0.4 \
Von Output high level voltage for an 1/0 pin Vopiox>= 2.7V Vopiox-0.4 -

Vorrm+ Output low level voltage for an FTf /O pin | |lo| = 20mA - 0.4 v
in FM+ mode Vopiox>= 2.7V
[lo| = 10mA - 0.4
1/O AC characteristics
OSPEEDRy | Symbol Parameter Conditions Min | Max | Unit
[1:0]
x0 fmax(iojout | Maximum frequency C.=50pF, Vopiox>=2V - 2 MHz
trojout Output fall time - 38 ns
tr(0)out Output rise time - 39
01 fmax(io)out | Maximum frequency C.=50pF, Vppiox>=2V - 10 MHz
trojout Output fall time - 25 ns
tr(10)out Output rise time - 25
11 fmaxiojout | Maximum frequency C=30pF, Vopiox>=2.7V - 50
C.=50pF, Vppiox>=2.7V - 30 MHz
Ci=50pF, 2V<=Vppiox<2.7V__ | - 20
t(10)out Output fall time C.=30pF, Vopiox>=2.7V - 6.5
C.=50pF, Vppiox>=2.7V - 9
C.=50pF, 2V<=Vppiox<2.7V - 15.5 ns
tr(10)out Output rise time C.=30pF, Vppiox>=2.7V - 6.6
CL=50pF, Vopiox>=2.7V - 8.6
C.=50pF, 2V<=Vppiox<2.7V - 39
Fm+ fmax(ojout | Maximum frequency C.=50pF, Vppiox>=2V - 2 MHz
configuratio | tojout Output fall time - 15.5 ns
n trio)out Output rise time - 39
- texTipw Pulse width of external | - 10 |- ns
signals detected by the
EXTI controller
6.3.15 NRST 5| 4tk
NRST pin characteristics
Symbol | Parameter Conditions Min Typ | Max Unit
Viyngrsty | NRST input low level voltage | - - - 0.3*VDD | V
Viunest) | NRST  input  high level | - 0.445*VDD+0.4 | - -
voltage
Vhysinrs) | NRST — Schmitt  trigger | - - 200 | - mV
voltage hysteresis
Rpu 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 ik
ADC characteristics
Symbol | Parameter Conditions Min Typ Max | Unit
Vboa Analog supply voltage - 1.8 33 5.5 \
Iop(anc) Current consumption of the ADC Vopa=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 Vppa=3V 0.5 kQ
Cs Internal sample and hold capacitor 26 30 pF
ts Sampling time fapc=16MHz 4 - - 1/fapc
tstas Stabilization time 32 - - 1/fanc
tcony Total conversion time 12-bit resolution 12 1/fapc
ADC accuracy
Symbol | Parameter Conditions Typ Max Unit
ET Total unadjusted error frak=48MHz, +15 - LSB
EO Offset error fanc=16MHz,RAIN<10k Q +15 | £3.0
EG Gain error Vooa=3V to 3.6V +2 +5
ED Differential linearity error | TA=25C +0.6 +1.5
EL Integral linearity error +15 +3.0
Analog Input Equivalent Circuit
IP
Rs SW Rt Cs
OfF—~>—w— I__|_
Analog
input -
_ Tsamp
ST 10+Cs
Rain max for fapc = 16 MHz
Ts(cycles) ts(us) RAIN max (kQ)
4 0.35 0.33
7.5 0.47 1.1
135 0.84 2.3
28.5 1.78 54
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 &t
DAC characteristics
Symbol Parameter Min Typ Max Unit | Commnets
Analog suplly voltage for
Vbpa DAC ON 1.8 - 5.5 Vv
Rioao Resistive load with buffer 5 i i KO
ON
Impedance output with
Ro buffer OFF i i 12 kQ
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 Vora 0.2 v
max with buffer ON DoA™
DAC_OUT quer DAC_OUT voltage i 05 i Iy
min with buffer OFF
DAC_OUT | Higher DAC_OUT voltage
max with buffer OFF i i Voos-1LSB v
With no load, middle
DAC DC current - - 362 code (0x800) on the
Iopa consumption in quiescent UA | input
mode 506 With no load, middle
code (0xF1C) on the input
Gi for the DAC in 10-
Differential non linearity - - +/-0.5 .|ven gr e. n
. bit configuration
DNL (Difference between two LSB - -
. Given for the DAC in 12-
consecutive code-1LSB) +/-2 : . .
bit configuration
Integral non linearity ) ) /-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 \%
Offset error (difference / m - -
Given for the DAC in 10-
Offset between measured value at - - +/-3 bit confizuration
Code 0x800 and the ideal LSB - g -
Given for the DAC in 12-
value = Vppa/2 - - +/-12 ) ; .
bit configuration
Gain error | Gain error - - +/-0.2 % G.lven fc.)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 Croap <=50 pF, Rioap >= 50
e . - 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  Vopa) (static DC dB | No Rioap, Cioap = 50pF
measurement)
6.3.18 COMP $§:
Comparator characteristics
Symbol Parameter Conditions Min Typ Max Unit
Vopa Analog suplly voltage Vbp - 5.5 \
Vin Comparator input 0 ) Voon v
voltage range
Vse Vereeint  scaler  offset i +/5 +/-10 "y
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 . . . - - 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
to mode VDDA<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 Vbpa >= 2.7V
18 ns
mode
Vet Comparator offset ) +/5 ) my
error
Offset error
dVostset/dT | temperature - - - uv/C
coefficient
Ultra-low power mode - 1.3 -
oo Comparator current Low power mode - 3 - UA
consumption Medium power mode - 12 -
High speed mode - 80 -
No hysteresis - - 0 -
Vhyst Comparator hysteresis Low hysteresis ngr:jgsw 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 f¢iE
Operational amplifier characteristics
Symbol Parameter Conditions Min Typ Max | Unit
Vopa Analog suplly voltage 2.0 - 5.5 \
Cwmir Common mode input range 0 - Vbpa \"
25C, No load ) ) 4
Maximum on output
calibration range All
Input voltage/Temp. i i 6
ViorrseT offset mvV
voltage 25C, No load - - 1.6
After offset on output
calibration All
- - 3
voltage/Temp
A Vioprser Input offset voltage drift - 5 - uv/C
lLoap Drive current 1.36 - - mA
No load,
Iopa OPAMP consumption quiescent - 1000 - uA
mode
ADC sampling time when
T5_OPAMP_VOUT reading the OPAMP output 400 ) ) ns
CMRR Common mode rejection Vppa =5V ) 32 ) 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
Cionp Capacitive load - - 50 pF
Rioap = min, Vbpa- ) ) my
. . Input at Vppa 100
Vonsar High saturation voltage Riono = 20K, Voor- _ _
Input at Vppa 20
Rioap = min,
. Input at OV i i 100
Vousat Low saturation voltage
Rioap = 20K, ) ) 20
Input at OV
bm Phase margin - 62 - °
Offset trim time: during
N calibration, minimum time i i ) ms
needed between two steps
to have 1 mV accuracy
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Croap <= 50pF,
twakeup Wakeup time from OFF state Rioso >= 4 k@, - 2.8 5 us
Follower
configuration
- 2 - -
. . . . - 4 - -
PGA gain Non inverting gain value 3 3 3 3
- 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 - - 8/2_ uA
Gain =2,
CLOAD = 50pF, - 3.6 -
RLOAD =4 kQ
Gain =4,
CLOAD = 50pF, - 1.8 -
PGA BW PGA.band\{vidth for different RLOA[.) =4 kQ MHz
non inverting gain Gain =38,
CLOAD = 50pF, - 0.9 -
RLOAD =4 kQ
Gain =16,
CLOAD = 50pF, - 0.45 -
RLOAD =4 kQ
@ 1KHz, output
loaded with 4 - 130 -
. . kQ nVv
en Voltage noise density @10KHz, N
output loaded - 40 -
with 4 kQ
6.3.20 R E L RARrIE
TS characteristics
Symbol Parameter Min Typ Max | Unit
T Vsense linearity with temperature - +1 12 C
Avg_Slope | Average slope 4.2 428 | 4.36 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 HERER
7.1 UFQFPN32 335 H
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
AD r
SEATING
FPLAME
D1
BT
UNVAVRUIIVAVRURU f
, “HTe
[ — =]
L ] -
E2| b _ _ L=
[ ]
) | g
1 —F }
aananaAonn iLC !
A N —
_ ) D2 T [0
FIM 1 Identifier
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UFQFPN32 pack_age me_chanical 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 HEEER

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

LQFP48 package outline
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FLANE

0.25 mm

GAUGE PLANE

;"E |
48 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

c 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
E1l 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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7.2 UFQFPN48 32 B

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
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% A A \
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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(E R

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 -

E1l - 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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8 Agmhg

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=-40to 105C
8=-40to0 125C

Options
x = Revision code
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9 hRAHS

Date Revision Author Changes
2023/5/16 0.10 Dick Hou W
2024/8/30 0.11 QFN32 ¥ vDDIO2 ¥ 14 VDD
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