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FCM32F096xB/xC DATASHEET
ARM®-based 32-bit MCU, up to 256KB Flash, 24KB SRAM,

USB 2.0 FS Host/Device/HUB, exCAN, 9 timers,

ADC/COMP/OP/DAC & comm. interfaces, 1.8-5.5V

R R

® ARMP® 32 fii Cortex-MO CPU, &% 72 MHz

® fif#

<> 128/256 KB FLASH ffifi %%

< FLASH TAEEE N 24MHz, A 12 b4 B 46405 Jo) 30
< 24KB SRAM

CRC 115 #.7T

HAU 71880, XHFEFBHGERTT a8

PLib (Private Library, #H/E) HitREZLCIGAHEEH
A2 AT A FL Y B

< HUFAn /o ffEH: vop=1.8-5.5V

<> PERLtEE: VDDA=1.8-5.5V

< Ak 1/0 ftH: vbpI02=1.8-5.5V

<>

<>

/s H (POR/PDR) &AL
Al g FL A (PVD)
< RThREA: BEAR. {31k, fFAL

o [ppiEH

4 — 24 MHz FAl IR 2

32 KHz {IRAR # FH Ty R HERY RTC

iy H I HEINREN) 48MHz RC k%%, FF 6 43 4ilfS 21| 8MHz

N B 40 KHz RC 1R %

PLL 1T cPu Hf4f
% 56 MR 1/0

G S AT LT 2 A H b )

A] 5V fir (VDD=5V)

&% ADC JLH 514N, FIFE 3V fEHL I 25 2240 sV P

14 S FFE TS voploz JhaT Ak H

USB DP. DM 1 VDD f:Hi
® 2 DMA i, It 12 i@iE
1412 fif. 1us ADC (%% 16 iBiE)
< HHGuE: 0-55V
> RS
2 MR LA
1 ANIB TR
2 iEiE 12 £ DAC
% 18 JWIE A il
HJJj RTC, SZ#EM Stop/Standby [l R & 4 e i
12 /N ER 88
> 1A 16 frSREE R S, AR XORR R D e B ik ] PwM
> 1A 320 F1 7 A 16 fIERT SR, ®EZE 4 HiIN IC/OC/OCN, SZHFIEAZ gmhdii N\
> PWM % #F PLLCLK*2 HIBp AR 6
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> BSLEIMA RGE T I E N 2%
<% SysTick SE 2%
® EillzO
S 2N 1PCEEO, CEFEMP (1Mbit/s), 20mA BEHLYE, SMBus/PMBus FlM i
<> %% 8 > U(S)ART, SZHF A SPI Al modem F5i]; 3 AMiF 1507816 #2111, LIN. IrDA. H3)
R A DR g B T i
< 2N SPI (36 Mbit/s), ¥ 4-16 SrEEm, A 12s 0
> SPI2 EFFEINT12S, 71252 FTI2S2EXT 45
L 2 fexCAN #[O, %#FCAN-FD, 5/& 3% 7F 10Mbps
<~ USB 2.0 <% Host/Device #/]. Host 3%/ C#/HUB ##;: Device HJ M /Y55 48MHz 7
BB IT (BB, 35FF BCD FILPM
- USB2.0 A E HUB, PyEFERZaIHE# 5 - Device
> LED ATHREHIBELLSI, 577 EE
® HDMICEC, ZHFMefiRLfE
o il
> 2 ZHATIRIK (SwD)
® 96 fiME—ID
o i
UQFPN32
LQFP48
UQFPN48
LQFP64
UQFPN64
UQFPN68

R
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H %

O 1 OO OO 6
R 7 OO 7
3 IHBEHEIR oottt 10
3.1 ARM® COMEX-MO PAAZ ..ottt es s sse e 10
3.2 TEAE <ottt 10
3.3 BOOE TRTN 1.ttt ettt a et ettt ettt ettt sttt sen s 10
3.4 CRE & HAU ...ttt sttt s st n s ss s enesean 10
3.5 FLYE BT TH oottt a ettt ettt sttt e et e esanens 11
KT T R b/ 3 OO 11
3.5.2 BRI .ottt sttt ettt ettt ettt s s aneeeas 11

R IR D = U OO 11
354 ARIHEEREIC oottt 11

3.6 £ TR 12
3.7 JEFH 1/0 CGPIO) ettt ettt ettt ettt et eae s sttt ens s s esetens 13
3.8 FLIEATAE RS IFERIEE  (DIMA) oot 13
3.9 T OO OOOORRRO 14
391  HREFETWHEBRIZE CNVIC) oot es s sne s 14
392 FIRAITW/IEMAERIEE CEXTD oot 14
3.9.3  HHT IR oottt enaees 15
3.10 FEIUELT L IR CADC) oot sne s 16
3101 HRJEABIKZE (TS) oottt ettt a st en s ene st s s 16
3.10.2  EBHEIEIETE (VREFINT) oottt ss sttt sa s ns s 16
3.10.3  VBAT FEIEL TR c.ooooeeceeeeeeeeceee ettt 16
3.11 BUFREILILTRLZT (DAC) vttt ettt bt 16
3.12 EUERBE CCOMP) oottt s s esannas 17
3.13 TETIL COP) ettt ettt sttt a bttt b et aee 17
3.14 FLZIFEIEHZS  (TSC) oottt ettt sttt sttt s se s 17
3.15 TEIT BEITE T I oottt en s 18
3150 HEHETEITEE TIMLeeoeooeoeeeeee ettt 18
3.15.2 BT IERTBE TIM2/3/14/15/16/17 oo 19
3153 FEAITEITBE TIMB/TIMT .ooeoeeeeeeeeeeeee et nesnaees 19
3154 JHOLTE T IWDG oottt sas s nasnesnanes 19
3155 R IR T WWDG ...ttt a s enasae s 19
3.15.6  SYSTICK TEHT B oottt ettt sttt a ettt ettt ettt ettt nas 20
3.16 SEIFIFBE (RTC) A8 T AT R vttt san st seeeas 20
3.17 e e = QT ol TR 20
3.18 T EZD FPULR RS CUSART) oottt 21
3.19 ERATAREIZ D CSPI/IZS) ettt ettt 22
3.20 HDIMI-CEC ..ottt a s ssasss st sssssssss s ssessesans s snsenaesasssssnsansnsanes 22
3.21 FEARJFIR T FIEE COXCAND oot 22
3.22 HBR IR FE RN ZE CEXCAND oottt nseseeeas 23
3.23 USB TEHL/TEAAETT (USBHD) ettt sas s sa s snansans 23
3.24 USB ZZHAE (USBHUBD ..ottt bbbttt bbb s s s s 23
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3.25 LED AT ZEFEHITE T CLLSD) oottt 23
3.26 IFEHPRIZ ZRAE (CRS) oottt ettt sttt en et eneesnes 24
3.27 FATTTEE CPLIDD oottt 24
3.28 FRAT/ITAG THIIREE (SWI-DP) oottt sa s 24
N L = OO 25
TEABE BRI ..ottt sttt ettt n ettt n e 37
B TE ettt n st ene s 39
6.1 BEBIGENE oottt 39
[T T = Y 2= &5 = RO OO 39
(3 G = OO 39
6.1.3  HITRIHHZR oottt 39
3 S 7= A2 OO 39
6.1.5 ST N LI ettt sttt et en et es st et en et e s s aeneees 40
6.1.6  HEUE M HL oottt 40
6.1.7 3 T 3 L5 OO 40

6.2 E NI = OO 40
6.3 G ettt ettt 41
6.3.1 T A E I oottt 41
6.3.2 L HL/ T E L T AE LM oottt 41
6.3.3 R A L ER ] PO 41
6.3.4 =1 = ) OO 42
6.3.5  FEHLEETI oottt ettt 42
6.3.6  ARIIFERLZITIRIT TH] ...oovooveeeeeeeeeeeeeeeeeee et 43
6.3.7  AREBIEIVE .ooeeeeeeeeeeee ettt 43
6.3.8 PRI BT RE T «oecvveee ettt ettt 44
6.3.9 PLL AT oottt sttt sttt 44
6.3.10 AT HEEFTE oottt 45
6.3.11 EMC BT oottt sttt bbbt 45
6.3.12 B BUBRENE oottt 45
6.3.13 1/O LTI NIRETE oottt 46
6.3.14  1/O T TEFME oottt ettt 46
6.3.15 NRST GBI .ottt bbb 47
6.3.16  ADCHFME oottt 48
6.3.17 DAC BEE <ottt eas 49
6.3.18  COMP M oottt sttt 50
B6.3.19 OP BEME ..ottt ettt ettt eas 51
6.3.20 R AL I BEEFNE oot 52

A = = SO OO OO 53
7.1 UFQFPN32 FFEE(E L oottt sttt s st et s s sanaen 53
7.2 LQFPAS o E 5 ettt sttt 55
7.3 UFQFPNAS 1 E Rl oottt sttt 57
7.4 LAFPB4 FFE 5 ettt ettt 59
8 BEAFGIE oottt ettt a et a s e rans 61
O R T B et ettt ettt ettt ettt s et s e e 62
10 B ettt ettt b st s s st nanaes 63
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1 &

AL T Lt FCM32F096 11T 1S B K a4 HL AR E
< ARM® Cortex-M0 ZHIEE, #EZ% www.arm.com M5 F ) Cortex-MO Technical Reference
Manual,

Intelligent Processars by ARM®
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2

PN

FCM32F096 H. 5 HLAL S o] BA L AESE 72 MHz [ 32 £7 &P BE ARM Cortex-MORISC #%, =i PN A7 it
(% 256 Kbytes FLASH Fl1 24 Kbytes SRAM), =F'& (I tERESMEA 1/0. A [E AL S 3R PRAEIE S
FZ2 10 (12C. SPI/I’S. USART. HDMI-CEC)+ USB 4= = M % (AL o im ik ) USB 4238 N B HUB.
exCAN. 12-bit ADC. 7 /Ml 16-bit EH 2% 1 MEH 32-bit R, 1/ 16-bit it PWM

TE I 2855
FCM32F096 2 AL AT LAZE 1.8~5.5V HLUETGE . -40 & 85C i B Ju N TAE. 24 i =&
TARITIFEN H o

FCM32F096 HL A HLAL & Z R AN ATl 2E, M 48 %5 68 PIN. B AT LIARHE 75 4241t DIE. HR¥EH2E1Y
AR, BEAFRSM NRIEM T FCM32F096 58 % (15N .

XLERHEAEAT FCM32F096 H P HLART & & SE e FIRI T, AR sl A 3 0, PR
A/ RSB AI R T L. PC A, WEREIL . GPS “F& . TSR, PLC. FTERML. FHI1 . 4R
ARG, MBLEHA HVAC.
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FCM32F096xB/xC

FCM32F096 device features and peripheral counts
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FCM32F096xB/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 o
- w p—
fune = 48 MHz < > Voowe OKIN 4 SUPPLY
5 . POR 4 SUPERVISION RST
B = 16 KB Reset 4— Vooa
T <:::> 25 Int < | POR/PDR N
NVIC E £ @ Vs g
g = Voo
T @ HSI12 _RC 12 Mz PVD
C Sl _FRCewrz @ Voo
PLLCLK & Voo
GP DMA <:::> — 0SC_IN
7 channels ] 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
PFE0] \—n pa SYNC
D . ! < ! 4 channels
8 groups of | e Touch , — PWMTIMER 1 [”~ ™ 3 compl. channels
4 channels v Swangs 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 IjEeMtR

3.1 ARM® Cortex-M0 %

ARM® Cortex-MO Ab3 #8525 F TR ARSI 32 N, BT REH T FHE Mcu BN A
S ARThRE. 75 B N A B DL LR 1R TR N A
ARM® Cortex-MO ZbFEZS A1 8. 16 fiasfFAHLL, BAMT MRS R A & 1P e

3.2 T

e B A DU R R
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 i T-F2 ¢ A1 54
—  Option Bytes (i)
IR T FLASH 5489 (DL 4KB N HAL) FIEEAS FLASH TR, A DL FIEI:
—  Level 0: IR
—  Level 1: FLASH BfR#, ASgeidid iHaE: D RAM 5] FKX) FLASH S ER S A
—  Level 2: S IEELRY. HIRINEEFIM RAM J& B # 2%

3.3 Boot iR,

TEJA BN, boot 5| AT boot select FEINALH T ML T =Fh 5] A rpik$:
MH P FLASH 5] &
MR GAFEIX (System Memory) 5|
M E SRAM 5| &
Boot 5| A1 GPIO FLH, #LLIEIT boot select & Tifii2%5 1. Boot loader fif T System Memory.

3.4 CRC & HAU

CRC I H T H T M\ 32 £ #2210k [|] CRC 455
SERT AR Z W0 /N (7. 84 164 32 7)
8. 16. 32 fr#dE K/
BAAS 32 [p N/ B A A7 A
i N2 DARE S 7E B 1) s 2R 45 1
32 i KT 4 4> AHB R4
18 suﬁrﬁ%’%_ﬁﬁ?ll i A7 i
AT 3 AR B
HAU iz Foc SRR 32 7 fis, DA EOT Hia % .
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3.5 HIFEH

3.5.1 YRt

VDD = 1.8-5.5V: M HLIE, g5 1/0 Fp itk Ss. @i vDD 5l L.

VDDA=1.8-55V: FMMEHLEYE, fi45 ADC. BAIHLEK . RCHRY#E A PLL. VDDA HLJE D541,
#&>=VDD HLH, FfH et .

VDDIO2=1.8-5.5V: #MEBEYER, fE4AE4rFE5E 1/0. VoDI02 HLEM . T VoD, VDDA, {HDAZITE
FEft voo HLJER A RE L4

VBAT. VBAT AJ ULk ADC ¥5ll. VBAT J@ i 4%/ %84~ vDD fikre, Frll vDD #iHJ5, Jf
WA HIERH,

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 L A% 45 5 B & H2  (VPOR/PDR)
B PRFFAE R ALIRES, HATE BEAMBE AL

POR R Voo ML [k 7ERBIBTEL, Z3K vopa JefitH H>=vDD Hi % .

PDR 5l VDD 1 VDDA FEJK . VDDA HL [ i I ] DAIEH Ik 2 R 408 T - O A >R B AR FL U #E o
vobio2 IS AN ZH L (VREFNT) HRAGHATIRI . 24 vopio2 LR TZBI{ER, @id Vbpio2
LR 1/0 2] 1Z LRSS N SRR 2 XTI 26 3147, FRRT T =4 b,

A AR R T AT R A B B8 (PvD), i#Id X} voo A1 vevo ERIE L HL R W vDD. 24 Vob
KT8 T voo B F=A i, s TR SS A2 7 v D= AE e 25 45 BRI /858 McU #2243, PVD
WA RE

3.5.3 2 k3%

FERA PR TAERR, HAEEA G B e ffiae .

FEA (MR H T EEE/E (Run)

RThFERL (LPR) WTHF Stop #5820, PRI A SN H Y5 75 SRk /)
TEFFHL (Standby) 130, Aok gsit NARIHFERA, MCU W% SRAM. ZFf7asfs 1b TAE, Hdaw
A S E R

3.5.4 {RIFEEA

FCM32F096 7 FF = Fh 15 B, 7T DR F A YR VEFE. PUdJE shi a) . i s Rk £ -
FEAR (Sleep) A
1E Sleep #53, WA cPU #ifs k. FrLAAMSE4RZ: TAE, Jf H a] LS 8T/ 244 e i CPU .

www.flashchip.com.cn
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{21k (Stop) izl

Stop HExUSEIL T ELRRF SRAM FIZ5 f7ds N A B JEE AR URTEFE. BT 1.5V XTI 8028
i1k, PLL. HSIRC M1 HSE gk FLES B ¢ A, A2 R 2% v LUK B+ MR 35 LPR #550,

MCU 7E Stop AT DLE AT 2 EXTI 2R . EXTI J5 0] DL 16 25402k PVD %), RTC %
#%. 12C1. USART1 Hf CEC.

12C1. USART1 Fl1 CEC W] DL# Aic B F% Fo 14 HSIRC TR % 2% LA HLREAL F A N B . tn S A4 R 28 7E
PEAS M B R LPR #5830, B AR B R 45 AP BE AT S DI 2 MR B,

FEHL (Standby) i

TR R LB NCHT BIRIHFE. PR AR E /& LPR #E=0. PLL. HSI RC FIHSE /g
BB L], SRAM FIZF A BNER, /0 (RIFERBBAKE.

JEIE AN E AL (NRST 51D IWDG E A7 WKUP 5 JHI_EFH#5 8k RTC F4F, ff MCU iB H Standby
(5

Note:  RTC. IWDG, MIHAHR I BHJRFEREN Stop/Standby 130 5 AN 212 1k

3.6 &

7E MCU B Bhist, N#E RC 8MHz k1% 2543k $% CPU B4l . AMEF 4-16MHz fb AR 1% 2t ] LAk i%k
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 T LU TR E AHB/APB I 8. AHB Fil APB fi K &85 % 72MHz.

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

3.7 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 EEFMHARIFZEHEE (DMA)

12 JEIEIEH] DMA & BAEE BAEMH . AN A APl B AN BdE 2 40 -

www.flashchip.com.cn 13 / 63
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DMA SZHRFINE R HE, TR 88 BIA SR i fa AL B I, AT EH AR,
fF—/MEEEEZR LT IWEM DMA 15K, FFHSCRER il . DMA @ AT E, JHAH
I I R/ INAS B2 PR il

DMA AJ DL T FZE 4. SPIL 12S. 12C. USART. LLSI. USBHD. USBHUB, FFf TIMx 528 (%
7 TIM14) F1 ADC. DAC.

DMAE%#—?I5

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
1F s BAT G2 AL

SNBSS BB BN AN EANEAL K

FLASH. SRAM. #MAAENYRELH )

5K 65535 1A 4R FEAL i R/

3.9 FHTRIEH

3.9.1 EFREHHIEHE (NVIC)

FCM32F096 RANEERL | — N 2 3 HF 32 AN BRilicH INTiEE (AL F Cortex-MO 1) 16 /MHITZR)
ﬁ4A%%ﬁMWEmi¢ﬁhﬂ%

AR S NVIC AL AE iy H i Ak 3

R N ) R i B AR S A CPU %
OV 5 B (1) b B A

Aab 2 1 38) 14 v 0 S 0

R

AR PREZRIRAS H B RAT

3.9.2F BRI Wr/HFEmER (EXTD

PR 1) R W/ AR A8 24 50U R A R, A R W A SR IR R . REARER AT
PRST O B GRS CETHE IR EIL, TR, — AN AR S b
TERRAS o EXTI AT ARSI LE P58 APB2 Bh B ) A B 46 T AR 3N« e %2 56 1> GPIO AT LLIEHL R 16
A B2k o

www.flashchip.com.cn 14 / 63
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3.9.3 HlrHE
& Z | Typeof -
= = A Acronym Description Address
'g _g priority
a o
- - - - 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 {)7, 1(9 and 20) 0x0000 0048
3 10 | Settable FLASH Flash global interrupt 0x0000 004C
4 11 | Settable RCC_CRS RCC and CRS global interrupts 0x0000 0050
5 12 | Settable EXTIO_1 EXTI line[1:0] interrupts 0x0000 0054
6 13 | Settable EXTI2_3 EXTI Line[3:2] interrupts 0x0000 0058
7 14 | Settable EXTI4_15 EXTI line[15:4] interrupts 0x0000 005C
8 15 | Settable 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 | pyiny cHl 2 DMA2 channel 1 and 2 interruppts 0x0000 0068
DMA CH4 5 6 DMA channel 4,5,6 and 7 interrupts
11 118 | Settable | 05 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 12c1 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 SPI2 and LLSI global interrupt 0x0000 00A8
27 | 34 | Settable USART1 USART1 global interrupt (combined - 54 goac
with EXTI line 25)
www.flashchip.com.cn 15 / 63
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USART?2 global interrupt (combined
with EXTI line 26)
USART3, 4, 5, 6, 7 and 8 global
29 | 36 | Settable | USART3 4.5 6_7_8 interrupts (combined with EXTI line 28)
30 37 | Settable | CEC_CAN_USBHUB | CEC, CAN1/2, and USBHUB interrupts 0x0000 00B8
USBD or USBHD global
interrupt(combined with EXTI line 18)

28 | 35 | Settable USART2 0x0000 00BO

0x0000 00B4

31 | 38 | Settable usB 0x0000 00BC

3.10 HEHFFHEHZEE (ADO)

12 {37 ADC BEEUFE e ai it 2 AL 10 /NAMBAN 3 N GREELEES . IES %, VBAT LRI E)
T, A RACLR R E A U e . AR AR, BN BBk 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 R 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) FRfE— N EaseE i) (JEuE) R4 T ADC. VREFINT 7£ IC WiiERERE
ADC_IN17 i NJBTHE

3.10.3 VBAT HEE b s 1 )

VBAT 5| JHILE IC B 1/2 4015 J5 %% ADC_IN18, =8 FH Tl B A0 v s .

3.11 FFHENEEE (DAC)

2 /N 12 [ 2 DAC s FH TR B A5 5 e O e R i o L4 ) el B R 1 FL BEL R 51 )
AHTBOR 2 AL
DAC = ZHF /i
o 8 ELFH 12 frE ki H
12 AR T B 2o % 55 1A 5%
)20 BB TR
Mg 7 30 T A ol
“HPTEAER
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XU DAC I8 [7] s} 5l 40 il e 4o
DMA TJjiE
A i 2 A 4

3.12 HEE: (comP)

FCM32F096 itk 2 MIUEFN FUIRIHFELLER S, FFSC R mFEII S R (AN )« IR
TP R RT3 P A AR 1
SR LR o2 —:
AES 1/0
DAC %t
WSR2 E (1/4. 172, 3/4)
BT Leg a8 nT LA STOP M lie, FeAzvbibr, DLRFTWr et 28, - Hool DLALECE D EE i gs .

3.13 izt (oP)

FCM32F096 W& 1 MMZit, nILAH T WEEIMBERMEAS . PGA ThRE. MH Tia B RUREE, —4
AhER ADC I FH T4 DU i
OP EEHF 5.

8 MHz 5

0.5 mA fir i 5 7

LRAEZI K TN k]

PGA fZ, MEZ5mi% 2. 4. 8 HK 16 1%

3.14 HAMEEHIE (TSC)

FCM32F096 $i fH— N5 B[ 77 SR 4 A AT S S I Fe S A I T e 2 SR 81 6 AN 1/0 Je%
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 R T A8 FEAR A UL SR & B e X AR A R AR S
et —H0 7y B HAT 2R A, BERHE I fe e BME . 7R cPU S, i BE LR il
BRI S E A2 H], I H R SR> s ot

Capacitive sensing GPIOs available on FCM32F096 devices

Group | Capacitive sensing | Pin Group | Capacitive sensing | Pin
signal name name signal name name
1 TSC_G1_l01 PAO 4 TSC_G4_ |01 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_I01 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_I01 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

FCM32F096 RAI &% 5 4Nl HEm 28 A1 1 Aot e i 25 .

Timer feature comparison

Timer Timer Counter Counter Maximum | Prescaler | DMA ccp Comple-
type resolution | type operating | factor request channels | mentary
Frequency generation outputs
Advanced |y | qeie | YR dOWN T ik | 1765536 Yes 4 3
control Up/down
TiM2 | 32-bit | U IOWN s ks | 165536 Yes 4 -
Up/down
TiM3 | 16-bit | UPPIOWN s 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 . -
Basic TIM7 16-bit Up 72 MHz 1~65536 Yes - -

TIM1/2/3 FJHE#E 2x PLLCLK fEX078, LIFEMLEE N PWM SERIEE, L RCC->CFGR3 /)
TIMXSW {/3EH. 25%6#E 2x PLLCLK A, SYSCLK/HCLK/PCLK ZT/F45, HPLEILLEFTSH 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 ot ERf 28 TIM1

Jeitt et 2% TIML v T 6 SIE R 3 A PWM. ‘& 0 B #Nr HE A AT dmFEAE X o Bt m] FAE — N e 2
O T SE I 2% o 4 NS IEE AT AR

o IR IC

. HHiEE oc

o PWM GyFE AR Ox TR

o HLRKR

R B A E 16 A1 E 8%, B RITIRERM TIMx —FE. G0 BB L 16 7 PWM, 4 5841411
2 (0%-100%)

7E MCU PR, s i 28t a] DA R &

TIM1 B K Z S RER L AR E IS 2R I ThARE —FE . Sk e it 88 n] AR & e i 88 2R [F] 20
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3.15.2 @ ER 2 TIM2/3/14/15/16/17

FCM32F096 #1136 Ml FE N Ao AFANIE A e I A i 17728 pwm, - B8 PR ) 30 I g

TIM2/3

FCM32F096 15 2 NAZD 4 I @R 2 25, TIM2 H1 16 A7 T4 4588 Al 32 47 A Bh s 417 E/ )
NUHEER L . TIM3 H 16 A7 T2 S0 A8 A1 16 A7 H sh s 254k b/ P gas i . efMies 4 4
PSTIEIE, AN TR/ R pwM B A R . R TR A 12 MR
/i P I

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

TIM2/3 AI DASZRFIERSSihS 5 5, B 1~3 NERALESS BT Hid .

ZE I 28 AT DLZE debug B8 T R 45 .

TIM14

ZE R SR T 16 AT SN 16 o7 [ ZhE B E A Fih s,

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 A 16 47 H ) E R A L.

TIM15 G4 2 NG TE, TIM16/17 f &% BEiE . #n H TR fd e, pwm B
Lifany v

TIM15. TIM16 Fil TIM17 A] LS 28—t T/E. TIM15 W] DUFT TIM [7)25 8% 446 77 QA o
TIM15 A LLFI TIM16/TIM17 [F)45 .

TIM15. TIM16 1 TIM17 GL& i AL (P B AMgT A Moz i g K

X ZANE R AAE MCU R 3R v LA 45 .

3.15.3 FEAER 2§ TIM6/TIM7

1ZE I 8 NFEA 16 f7 8 h 23 fEH .
3.15.4 JUCE |JM IWDG

IWDG & T 8 AL Fi/rAligs F1 12 A7 [l N it-ds, SR @ IR & o & IR S FH P 55 40KHz
JHST RC SEINSRIRAE, M F A TIE. ATLL Stop/Standby st T4 . ‘& AT A T8 K A i i
B RGHIE 1M, SCEE AR R E BT ER 2. @ eE el & 7 A E .
IWDG A] LLE Debug #E R #4445 .

3.15.5 R4E &1 WWDG

WWDG & —A 7 f71a] Fit-$8s, vl LB HisdT. & v T8 & A 1t B AL RS & T 1 . WWDG
B PR T APB BJ 4] PCLK. ‘&4 HE R 45 b Il g
WWDG A] LL7E Debug izl NS, .
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3.15.6 SysTick &R 52

17%HT%§%FH$>&HT£M’E/’%2}E ERENCIR (SN Y 7t A el N
24 il it
ERIERE:Y
MR o i, WP AE VTR R G W
A G FERS Y (HCLK B HCLK/8)

3.16 SERFE8P (RTC) MR SF1FEse

B B 7489 5 A 32 [iarfras, M TA7E6E 20 = A P HEE . eNIASHRER L, BASTE
M Standby A5 Rk B 5247 .
RTC &ML BCD W /THE#s, A LAF FEHFE:
W, B s B (12 8 24 AhEEED . B. H. AL SFERHDT, BCD #a
FEEMEIIHEEE (R 28, 29, 30 831 K)
TR AR, B MCU M Stop/Standby 15 2 M i
A L@ B EE, RIS IEVE HIZE 1-32767 4N RTC B8 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
S PAIN: TE ERS FE RS I B8 (50/60 Hz) w] T3 H 7 kS
RTC I & AT L2 «
32768 Hz 4Nl Ak
PR H B R A
W IDHE RC 3% %% (40KHz)
TR AN I /32

3.17 WEPERHEEEO (120)

12C o] A TAEAE 2 EALBUANIEL . SCRFFRIERL A (100 kbit/s) . PRE#E (400 kbit/s) F1H7 20mA
IR AIHGE DT (FMP, 1Mbit/s) .
12C SZ#E 7 1A 10 A dsbERE R, 24 7 AL APLHEE (2 HuhE, 1 AN R BRI EC B AL . A
A 4 AR A ARLEL RO 507 Mg P JRE U 7
AN, 12c1 $R AR ST SMBUS 2.0 F1 PMBUS 1.1. 12C1 A 57T CPU IS &bz AN Bhisk, 72
VELE L1 VCEC IR MCU M Stop #E{me e .
12C B2 AT LUEE DMA 1 .
FCM32F096 I12C Th kg
I2C features 1’C1 12C2
7 bk 2% Y Y
10 A7 Hs kA
FRUERELF (100 kbit/s)
PLgE A (400 kbit/s)
5 20mA IRFN P+, (1 Mbit/s)
P ST b
SMBus
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|\ Stop Al \ Y \ -

3.18 BEHAMEZPRIPW R (USART)

USART il bR 0, et T ARAE R X4 TR A e 71, 1 F ] gm0 il e o 7 2
A LSRR T TO R R R
ESCFREXCL . X TEIR, 802 FEHLEIR. H52HF LIN (Local Interconnect Network ). smartcard
L LL A IrDA(Infrared Data Association) SIR ENDEC 4% #1 modem #:4F (CTS/RTS).
A LASFH DMA RS IR s s <2 4
USART =F ZEHF
o XL R PIEIR
NRZ trHERS S (mark/space)
A E Y 8 B 16 5 HERAE A
I PP E 48MHz. 8 fifE RIS e Phik 6Mbit/s FRIHE TS
KU e, DUASE LA D REfS LASEIL -
STOP #53 UART T LA T A Flne i
- TR AR A T A 7 LU PCLK AR
EESMERES ol
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))
B2 TR R
{8 ] DMA SRS I 4 283 T
15 FH DMA SRAG 322U/ A BB AR ORAEAE IR B (1) SRAM 75 [i]
PRI IE . BRI REAL
BRI AR R
A AT (K] Tx/Rx 5 Al
F-T modem F1 RS-485 YN & #& o Rs4- 3t 2 )
T RFE I H R
A
RILEAHAL
KU B EFAR AL
WhRER] 14 AN KR
Z EHLE R
M mute A5 2R
FCM32F096 USART Lfj i
USART modes/ features USART1/2/3 USART4 USART5/6/7/8
Modem Fifi {477 % Y Y
JEIT DMA FE4LIE
Z EHLE IR
BN
Smartcard 5z,
B2 2 XTI
IrDA SIR AL
LIN 5250
WU s 2 DA K2 AN STOP M i
FRUSGER I v W
Modbus i it
H 3R A
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| Driver Enable | Y Y | Y |

3.19 HATAMEEEO (SPI/I2S)

SPI 4% O T AN 28448 F SPI RSB THl. SPI SZREEXU T . A X TR B [F) 20 BR AT I8 . 247D
BRENL (MASTER) I}, XFAMEMAL (SLAVE) $2ALE ISP (SCK). ZdE Dt n] AR & k% &
ML
SPI R 4 :
«  MASTER 5K SLAVE #:/E

A TR 3 2%

X TIE A 2 26 (R B 28D

4~16 fr E A% =X

EEvINiS

MASTER #5 H RE I 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 E 2h3ET CRC AR K 2
2 N 32 FE Nk Rx/Tx FIFO, 2 DMA

—ARAER 125 $1 CRI SPIL 31T SOH 4 FORRIM S 4, 7T LLZE S/ MHLAESR DA 3 T
HEATIEIR. 77 DA B R 16/24 5% 32 (AR A% 3t 16 5% 32 (AR HEE . AT 8 (T AL P A
ORI EURRE 21 8192 kHzo 78 ENUBERIE, AT 256 BLAORAER B0 oh 8

FCM32F096 SPI/12S Tfjfk
SPI features SPI1 SPI2
fifi {1 CRC 144 Y Y
Rx/Tx FIFO Y Y
NSS ik =X Y Y
12S Fi 2 Y Y
12S AW AR - Y
TI Y Y

I12S2EXT gl 1H9 128 ZEL0, EPBEHTEH, F11252 4R T 128 £

3.20 HDMI-CEC

FCM32F096 N & | —> HDMI-CEC {5l 2%, PAFRAEXT CEC WMl B2 -

3.21 EAFE Mz (bxCAN)

SRR 8 (bxCAN) TR 2 1~ CAN BLHUFIE E RAM #4 A .
Firf CAN F5ilt (bxCAN1. bxCAN2) #BFf%¥ 1SO 11898-1 (CAN protocol specification version 2.0 Part
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FAB).

FEZ AR, bxCAN $REBEFTA IREIFZhBE A T 5085 CAN IR € I fi A 38 11 o

bxCAN X5 USB F£/ RAM .

3.22 HETRFIEMIEHIE (exCAN)

exCAN 4 bxCAN (3455, SZFF CANFD PHisiiE 1.0 A o

3.23 USB E£HL/i&&E O (USBHD)

FCM32F096 N B 37 3 USB2.0 PN )42 3% USB HOST/DEVICE 4% . PN 34 USB PHY 7 4 USBFS 25,

WE DP L4i/DM THIHLFH,

USB .7

PLA% BCD 1.2 A/ f HeL B 78 FELASE N o
LPM THAEMK 4R T RERE T . HOST SZFF 4. f# 5 % LL & HUB.
S L BT B i 05, SRR HI /MR . USBHD 75 2 KB 2247 . USBHD 35 ks i 48MHz

USBHD 2 4 A% 1 S #F USB 2.0

WPk TAE, 41E~ HOST I, AT LLEIE AR HR+PLL; N DEVICE i), W] DA FH AN SR +PLL

B AR B S RHER) 48MHz HR % &K SEIL . 2 A IR 4% 1 [R5 5 ATk 5 USB SOF 13

Bl RN o

3.24 USB AZ#:3% (USBHUB)

5,

USBHUB JN4nidf% 11, N B, Ali@Eid Mcu B2 5 M E &S . R AR
HUB ZhfE, LAY USB 434 DEVICE 4% 11d .

3.25

LED 4T 2k#=EH1#0 (LLSI)

LED AT 2458101, FHRIKBH RGB 4T %% .
LLSI = Bk

7 ANEIE, S R AR

RN LLSIIBIE R 4 RIRFEI R FIFO
A B P S A A RN G A

A HC B AR AT

A 2 R T

7 FF RGB F1 GRB #43{

% HF RGBW il GRBW i,

TCFEE B R

CFEE SR IE M nE s

S H DMA R

www.flashchip.com.cn
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3.26 K8 E RS (CRS)

PR E 28t CRS FI T X INHE 48MHz IRy as AT RE MR HE . H AR HESRE TAMEIFI 55, mIRL
J& USB SOF. LSE #Ei%%%. CRS_SYNC 5|14 s S, i Bt 4.

3.27 FEE (PLib)

PLib AL, EEHIAT =
B IERE P sk Y, AL A AR AR 5 2K
T3 A8 ] 75 SR DR AP EIAR AL, R DA A O Bk [ A R R IR 45 280 1 O R, A
Tt 5 A% LAY
IMANFEARURIE R, J7 E4ERL

3.28 HAT/ITAG K28 (SWI-DP)

ARM SWJ-DP # L H T /55 MCU, SZ¥F SWD.
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a SFIHEBE

DA

2
1) BUMA PAL11/12 1 VDD (£H, HI7HI VDDIO2 #£H, 7FER]
2) AF FHEHFRIBES GBI, FAEHEH 5 H, (REFHET DIE k&

FCM32F096 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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FCM32F096 LQFP48 pinout

=
o
e}
: o
TOpVIeW QONoowE~oweson2I
OV OODOLOOOMM<C L
> >0 A 00 d oo
OO00O0O0O0O0O0dMnm||
/2599329359835 )
VBAT [] 1 36 ] VDDIO2
PC13[] 2 351 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
B EBLPEEERNRE 4
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
FCM32F096 UFQFPNA48 pinout
=
- 3
Top view @
0V @ = ~© B % o2
0O ¢ 0O MwomMMOaAMMOOMOMAMO < <
S > aooaao0o0aoaada
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 [210: 27| PB14
PA1 |11 26| PB13
PA2 |12 s os@ll| 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
FERFFEREEECO

[ 1/0 supplied from VDDIO2
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FCM32F092 UFQFPN32 pinout

Top view

|pB8
17| PF11-BOOTO

PB7
PB6
| PBS
| PB4
PB3
PA15

..............................................

vDD [ 1.7 2400 PA14
PF0-OSC_IN | 2340 PA13
PF1-OSC_OUT [ 3 | 2240 PA12
NRST [ 4! 2180 PA11

VDDA |5 UFQFPN32 20@9 PA10

PAO [ 6 19| PA9

PA1 | 1840 PA8
PA2 [ _17:7| vDDIO2

0~ o B oW N

|vss

PA3
PA4
PAS
PAG |
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 5V 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

FCM32F096 pin definitions

Pin numbers Pin functions
g
2 2
< e S
© o . o 2
o L N Pin name o 3 9
LOL’ ¢ z (function after = o 5 Additional
- ) T reset) T = z Alternate functions .
2 o functions
L
& >
(o4
-
1 1 VBAT S - - Backup power supply
WKUP2,
@ ) RTC_TAMP1,
2 2 PC13 110 TC @) RTC_TS,
RTC_OUT
PC14 @)
3 3 0SC32_IN I/0 TC @) - OSC32_IN
PC15 1) -
4 4 0SC32_OUT I/0 TC @ 0SC32_0uUT
5 5 2 PFO I/0 FTf CRS_ SYNC, I12C1_SDA OSC_IN
OSC_IN - ’ - -
6 6 3 PFL I/0 FTf I2C1_SCL OSC_OuT
OSC_OuT - -
7 7 4 NRST /o | RST Device reset input / internal Tgsve)t output(active
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 /o0 | TTa EVENTOUT, USARTS. TX ADC_IN12
SPI2_MOSI, 12S2_SD,
11 - PC3 /O | TTa EVENTOUT, USARTS, RX ADC_IN13
12 8 VSSA - Analog ground
13 9 5 VDDA - Analog power supply
USART2_CTS, RTC TAMP2,
TIM2_CH1_ETR, WKUPL
14 | 10 6 PAO /0 | TTa TSC_G1_I01, '
— ADC_INO,
USART4_TX COMP1_INM6
COMP1_OUT -
USART2_RTS,
TIM2_CH?2, ADC_IN1,
TIM15_CHIN, COMP1_INP,
e e PAL Vo | TTa TSC_G1_102, OPAMP1_VINP
USART4_RX, 0
EVENTOUT
USART2_TX, TIM2_CH3, ADC_IN2,
TIM15_CH1, WKUP4,
16112 8 PA2 Vo | TTa TSC_G1_103 COMP2_INMS,
COMP2_OUT OPAMP1 VOUT
ADC_IN3,
USART2_RX,TIM2_CH4, o%gmgi_l\'/\fz’l\ﬂ
17 | 13 9 PA3 /0 | TTa TIM15_CH?2, L
TSC_G1_104 OPAMP1_VINP
1
18 - VSS - Ground
19 - VDD - Digital power supply
SPI1_NSS, I2S1_WS, COMPL INM4.
TIM14_CH1, COMP2_INM4
20 | 14 | 10 PA4 /0 | TTa TSC_G2_l01, — :
— 20 ADC_IN4,
USART2_CK, DAC OUTL
USART6_TX —
SPI1_SCK, I2S1_CK, COMP1_INM5,
CEC, COMP2_INM5,
21 | 15 | 11 PA5 /0 | TTa TIM2_CH1_ETR, ADC_IN5,
TSC_G2_102, DAC_OUT2
USART6_RX OPAMP1 VINP2
SPI1_MISO, 1251_MCK,
TIM3_CH1, TIM1_BKIN,
TIM16_CH1,
22 | 16 | 12 PA6 110 TTa COMP1_OUT, ADC_IN6
TSC_G2_103,
EVENTOUT,
USART3 _CTS
SPI1_MOSI, 12S1_SD,
TIM3_CH2, TIM14_CH1,
TIM1_CHIN, TIM17_CH1, ADC_IN7
23 | 1r | 13 PAT Vo TTa COMP2_OUT, OPAMPL_VINP3
TSC_G2_104,
EVENTOUT
24 - PC4 110 TTa EVENTOUT, USART3_TX ADC_IN14
ADC_IN15,
TSC_G3_101, WKUPS5,
25 | - PC5 Vo TTa USART3_RX OPAMP1_VINM

0
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TIM3_CH3, TIM1_CH2N,
TSC_G3_102,
EVENTOUT,
USART3_CK

6 8 14 PBO /10 TTa ADC_IN8

TIM3_CHa4,
USART3_RTS,
TIM14_CH1, TIM1_CH3N,
TSC_G3_103

27 19 15 PB1 I/0 TTa ADC_IN9

28 | 20 | 16 PB2 110 FT TSC_G3_104 -

SPI2_SCK, 12S2_CK,
12C2_SCL,
29 | 21 PB10 o | FTf USART3TX, GEC, -

TSC_SYNC, TIM2_CH3

USART3_RX, TIM2_CH4,
EVENTOUT,
30 | 22 PB11 o | FTf TSC. G6_I01, -

12C2_SDA

31 23 VSS S - Ground

32 24 17 VDD S - Digital power supply

TIMZ_BKIN, TIM15_BKIN,
SPI2_NSS, 12S2_WS,
USART3_CK,

33 | 25 PB12 o | FT TSC. 66102, -
EVENTOUT

CAN2_RX

SPI2_SCK, 12S2_CK,
12C2_SCL,
USART3_CTS,

34 | 26 PB13 o | FTf TIM1. CHIN, -
TSC_G6_I03

CAN2 TX

SPI2_MISO, 1252_MCK,
12C2_SDA,

35 27 PB14 /0 FTf USART3_RTS, -

TIM1_CH2N, TIM15_CH1,
TSC_G6_104

SPI2_MOQOSI, 1252_8SD,
TIM1_CHS3N, WKUP?7,
TIM15_CHIN, RTC_REFIN

TIM15_CH2

36 28 PB15 I/0 FT

37 - PC6 I/0 FT 3) TIM3_CH1, USART7_TX -

38 - PC7 110 FT 3 | TIM3_CH2, USART7_RX -

39 - PC8 /0 FT (3) TIM3_CH3, USART8_TX -

40 - PC9 /0 FT (3) | TIM3_CH4, USART8_RX -

USART1_CK, TIM1_CH1,
EVENTOUT, MCO,

CRS_SYNC -

I2S2EXT_SD

41 29 18 PA8 110 FT 3

USART1_TX, TIM1_CH?2,
42 | 30 | 19 PA9 o | FT @®) TIM15_BKIN, MCO
TSC_G4_101, 12C1_SCL

USART1_RX, TIM1_CH3,
43 | 31 | 20 PA10 /0 FT @3) TIM17_BKIN, -
TSC_G4 102, 12C1_SDA

CAN_RX, USART1_CTS,
TIM1_CH4, COMP1_OUT,
TSC_G4_103,
EVENTOUT, 12C2_SCL

44 32 21 PAl1l 110 FT 3) USB_DM
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45 33 22 PA12

110

FT

©)

CAN_TX, USART1_RTS,
TIM1_ETR, COMP2_OUT,
TSC_G4 104,
EVENTOUT, 12C2_SDA

USB_DP

46 34 23 PA13

I/0

FT

3
“

IR_OUT, SWDIO

a7 35 VSS

Ground

48 36 VDDIO2

Digital power supply

49 37 24 PAl4

11O

FT

(3
“

USART2_TX, SWCLK

50 38 25 PA15

I/0

FT

®

SPI1_NSS, 12S1_WS,
USART2_RX,
USART4_RTS,
TIM2_CH1_ETR,
EVENTOUT

51 - PC10

110

FT

©)

USART3_TX,
USART4_TX

52 - PC11

110

FT

©)

USART3_RX,
USART4_RX

53 - PC12

110

FT

©)

USART3_CK,
USART4_CK,
USART5_TX

54 - PD2

I/0

FT

©)

USART3_RTS,
TIM3_ETR, USART5_RX

55 39 26 PB3

I/0

FT

SPI1_SCK, 12S1_CK,
TIM2_CH2, TSC_G5_101,
EVENTOUT, USART5_TX

LLSI1_TXD

56 40 27 PB4

/0

FT

SPI1_MISO, 12S1_MCK,
TIM17_BKIN, TIM3_CH1,
TSC_G5_102,
EVENTOUT, USART5_RX
LLSI2_ TXD

57 41 28 PB5

I/0

FT

SPI1_MOSI, 12S1_SD,
[2C1_SMBA,
TIM16_BKIN,
TIM3_CH?2,

USART5_CK_RTS
CAN2_RX
LLSI3_TXD

WKUP6

58 42 29 PB6

I/0

FTf

12C1_SCL, USARTL_TX,
TIM16_CHIN,
TSC_G5_103
CAN2_TX
LLSI4_TXD

USBHUB_DM

59 43 30 PB7

110

FTf

I2C1_SDA, USARTL_RX,
USART4_CTS,
TIM17_CHIN,
TSC_G5_104

LLSI5 TXD

USBHUB_DP

60 44 31 PF11-BOOTO

I/0

FT

Boot memory
selection

61 45 32 PB8

110

FTf

12C1_SCL, CEC,
TIM16_CH1, TSC_SYNC,
CAN_RX
LLSI6_TXD

62 46 PB9

I/0

FTf

SPI2_NSS, 12S2_WS,
12C1_SDA, IR_OUT,
TIM17_CH1, EVENTOUT,
CAN_TX
LLSI7 TXD
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63 a7 VSS S - Ground

64 48 1 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).

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 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7

PAO - USART2_CTS | TIM2_CH1 ETR | TSC_G1_I01 USART4_TX - - COMP1_OUT
PA1 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,I251_CK CEC TIM2_CH1_ETR | TSC_G2_102 - USART6_RX - -

PAG SPI1_MISO,1251_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 - -

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 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,I12S1_CK EVENTOUT TIM2_CH2 TSC_G5_I101 USART5_TX - -

PB4 SPI1_MISO,I1251_MCK TIM3_CH1 EVENTOUT TSC_G5_102 USART5_RX TIM17_BKIN -

PB5 SPI1_MOSI,I12S1_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 SPI12_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 SPI12_MOSI,I1252_SD TIM15_CH2 TIM1_CH3N TIM15_CHIN - - - -
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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 D4 BN ThRe I

Pin name AFO0 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

FCM32F096xB/xC AN [7] [ & F2 7 A7-fith = (8] (1) 45 R b hEAS A] o

FCM32F096 41 % 3 77 i 5t bk
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 0O3FF 1KB DMA
0x4001 8000 — 0x4001 FFFF 32KB -
0x4001 7C00 — 0x4001 7FFF 1KB USBHUB RAM
0x4001 7800 — 0x4001 7BFF 1KB USBHUB
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 1C0O0 — 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 6C0O0 — 0x4000 6FFF | 1KB CRS
0x4000 6800 — 0x4000 6BFF | 1KB bxCAN2/exCAN2
0x4000 6400 — 0x4000 67FF | 1KB bxCAN1/exCAN1/USBHD RAM 2" 1KB
0x4000 6000 — 0x4000 63FF | 1KB USBHD RAM 1° 1KB
0x4000 5C00 — 0x4000 5FFF | 1KB USBHD
0x4000 5800 — 0x4000 5BFF | 1KB 12C2
0x4000 5400 — 0x4000 57FF | 1KB 12C1
APB1 0x4000 5000 — 0x4000 53FF | 1KB USARTS5
0x4000 4C00 — 0x4000 4FFF | 1KB USART4
0x4000 4800 — 0x4000 53FF | 1KB USART3
0x4000 4400 — 0x4000 47FF | 1KB USART2
0x4000 4000 — 0x4000 43FF | 1KB -
0x4000 3C0O0 — 0x4000 3FFF | 1KB =
0x4000 3800 — 0x4000 3BFF | 1KB SPI2/12S2
0x4000 3400 — 0x4000 37FF | 1KB 12S2EXT
0x4000 3000 — 0x4000 33FF | 1KB IWDG
0x4000 2C00 — 0x4000 2FFF | 1KB WWDG
0x4000 2800 — 0x4000 2BFF | 1KB RTC
0x4000 2400 — 0x4000 27FF | 1KB =
0x4000 2000 — 0x4000 23FF | 1KB TIM14
0x4000 1800 — 0x4000 1FFF | 2KB =
0x4000 1400 — 0x4000 17FF | 1KB TIM7
0x4000 1000 — 0x4000 13FF | 1KB TIM6
0x4000 0800 — 0x4000 OFFF | 2KB -
0x4000 0400 — 0x4000 O7FF | 1KB TIM3
0x4000 0000 — 0x4000 O3FF | 1KB TIM2
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6 HSIKH:

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 HIRBLHNIRAE PR IR 5y 25C I
Mk

6.1.2 HLEE

FrAE@ish e g, HAE AT 25C F1 VDD=VDDA=3.3V. iXL{H ik it1l, JEMRLE R,

6.1.3 HLAIpHLR
FRAEAANMEE, FTA B2 NS5 E, BN R .

6.1.4 MEFHERE

MCU pin
C=50pF
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6.1.5 5| ANEBE

MCU pin

6.1.6 HLJRALHE

X YR (VDD/VSS. VDDA/VSSA 45) RiZHAT I LAY, HIAALE PCB LR ATREFELT 51 A

6.1.7 HREFENE

Ipp
O Vbp Eg
i VDDIo2
Ippa

<

6.2 4T KME

T HE 260 f KAV P T 51 A 214K

GEDER e
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 Vv
Vopa-Vss External analog supply voltage -0.3 5.8 \Y
Vpp-Vooa Allowed voltage difference for Vpp>vopa - 0.3 \
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 \Y
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 \%
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
freik Internal APB clock frequency | - 0 100 MHz
Vbp Standard operating voltage - 1.8 5.5 \Y
Vbbio2 I/0 supply voltage 1.65 5.5 \%
Vbpa Analog operating voltage Vbp 5.5 \Y
Vear Backup operating voltage 2.1 5.5 \
Vin I/0 input voltage TCand RST I/O -0.3 Vopioxt+0.3
TTa I/O -0.3 Vopa+0.3 \Y
FT and FTf I/O -0.3 55
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 bH/THETIEFRMG
Symbol Parameter Conditions Min Max Unit
tvoo VDD rise time rate - 0 oo
VDD fall time rate 20 co us/V
tvopa VDDA rise time rate - 0 co
VDDA fall time rate 20 )
6.3.3 WERfr/mIEZH
P B S AR BRI AR e 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 Vv
threshold Rising edge 1.54 1.62 1.70
VpDRhyst PDR hysteresis - - 40 - mV
trstrempo | Reset temporization - 1.5 2.5 4.5 ms
A 4mE AR (PvD) etk
Symbol Parameter Conditions Min Typ Max | Unit
Vpvoo 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
Vpvps3 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
Vpvp7 PVD threshold 7 Falling edge 2.64 2.72 2.80
Rising edge 2.80 2.88 2.96
Vpvphyst 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 Y
tstarT ADC_IN17 buffer startup time | - - 10 us
ts_vrefint ADC sampling time when | - 8 - - us
reading the internal reference
voltage
AVrerinnt | Internal  reference  voltage | Vppa=3V - - 10 mV
spread over the temperature
range
Teoers Temperature coefficient - - - 100 ppm/C
6.3.5 HtEEEET
o HI ki B R #E (VDD+VDDA @ 3.6V)
Symbol Parameter Conditions Min Typ Max | Unit
lop+lopa Run from Flash | All peripherals enabled (exclude 4.5
memory USB), HSI 8MHz mA
All peripherals enabled, HSI148 25.4
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All peripherals enabled, HSI + PLL 35.2
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
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 JMERETEHIR
High-speed external user clock characteristics
Symbol Parameter Min Typ Max Unit
fHse_ext User external clock source frequency - 8 32 MHz
Vhsen OSC_IN input pin high level voltage 0.7*Vopiox - Vbbiox \"
VhseL OSC_IN input pin low level voltage VSS - 0.3*Vppiox
twinsen) 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
VseH 0OSC32_IN input pin hlgh level voltage 0.7*Vbpiox - Vbpiox \Y
ViseL 0OSC32_IN input pin low level voltage VSS - 0.3*Vppiox
twiLsen) 0OSC32_IN high or low time 450 - - ns
Tw(LseL)
tr(Lse) OSC32_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
Iop HSE current consumption VDD=3.3V, Rm=45 Q |, 0.57 mA

www.flashchip.com.cn

43 / 63



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

FCM32F096xB/xC DATASHEET
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=-40to 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
Ippa(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) LSl oscillator startup time - 100 us
IppaLs) LSI oscillator power consumption - 400 nA
6.3.9 PLL &¢E
PLL characteristics
Symbol | Parameter Min Typ Max | Unit
foLL PLL input clock 1 8 24 MHz
tpLL out PLL multiplier output clock 16 72 MHz
tlock PLL lock time 30 100 us
IppA(PLL) PLL power consumption 350 uA
Jitterp. | Cycle-to-cycle jitter 300 ps
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6.3.10 FFflifetk
Flash memory characteristics
Symbol | Parameter Conditions Min | Typ Max | Unit
trroG 16-bit programming time TA=-40 to +125 20 us
terase Page(2KB) erase time 18 ms
tme Mass erase time 30 ms
) Supply current Write mode 3.5 mA
Erase mode 2 mA
Neno Endurance TA=-40to +125 20 kcycle
tReT Data retention TA=25C 100 Year
6.3.11 EMC 3%
EMC characteristics
Symbol | Parameter Conditions Level/Class
Vresp 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 dBuVvV
compliant with [EC | 130 MHz to 1GHz
61967-2 EMI level -
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
Vesocom) | Electrostatic discharge voltage | TA=+25C, conforming | All cé6 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 | TCandTTal/O 0.3*Vppiox v
voltage FT and FTf I/O 0.475*Vppiox-0.2
All |/OS O.3*VDD|ox
Vin High level input | TCand TTa l/O 0.445*Vppiox+0.4 \"
voltage FT and FTf 1/O 0.5*Vppiox+0.2
All'1/0s 0.7*Vppiox
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<=Vin<=Vbpiox
TTa in digital mode 1
Vbpiox<=Vin<=Vbpa
TTain analog mode +0.2
Vss<=Vin<=Vppa
FT and FTf 1/O 10
Vbpiox<=Vin<=5V
Rpu 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 1/0 pin CMOS port - 0.4 Vv
Vou Output high level voltage for an I/0 pin [lo] =8mA Vopiox-0.4 -
Vopiox>= 2.7V
Vor Output low level voltage for an /O pin TTL port - 0.4 \Y
Vou Output high level voltage for an I/O pin [lo] =8mA 2.4 -
Vopiox>= 2.7V
Voo Output low level voltage for an /0 pin [lo] =20mA - 1.3 \Y
VoH Output high level voltage for an I/O pin Vopiox>= 2.7V Vopiox-1.3 -
Voo Output low level voltage for an /0 pin [lo] =6mA - 0.4 \Y
Von Output high level voltage for an I/O pin Vppiox>= 2.7V Vopiox-0.4 -
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Vo Output low level voltage for an /0 pin [lo] =4mA - 0.4 \Y
VoH Output high level voltage for an I/O pin Vopiox>= 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
tr10)out Output fall time R 38 ns
tr(10)out Output rise time - 39
01 fmaxio)out | Maximum frequency C.=50pF, Vppiox>=2V - 10 MHz
tr10)out Output fall time R 25 ns
tr(0)out Output rise time - 25
11 fmax(iojout | Maximum frequency C.=30pF, Vppiox>=2.7V - 50
C=50pF, Vppiox>=2.7V - 30 MHz
C.=50pF, 2V<=Vppi0x<2.7V - 20
ti(0)out Output fall time C.=30pF, Vopiox>=2.7V - 6.5
CL=50pF, VDDIOx>=2-7V - 9
C.=50pF, 2V<=Vppi0x<2.7V - 15.5 ns
tr(i0)out Output rise time C.=30pF, Vopiox>=2.7V - 6.6
C.=50pF, Vopiox>=2.7V - 8.6
CL=50pF, 2V<=VDD|0X<2.7V - 39
Fm+ fmax(iojout | Maximum frequency C.=50pF, Vppiox>=2V - 2 MHz
configuratio | trojout Output fall time - 15.5 ns
n tr(i0)out Output rise time - 39
- texTipw Pulse width of external | - 10 |- ns
signals detected by the
EXTI controller
6.3.15 NRST 3| 44
NRST pin characteristics
Symbol | Parameter Conditions Min Typ | Max Unit
ViLNRsT) NRST input low level voltage | - - - 0.3*vDD | V
Viknest) | NRST  input  high  level | - 0.445*VDD+0.4 | - -
voltage
VhysinrsT) | 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 %¢it
ADC characteristics
Symbol | Parameter Conditions Min Typ Max | Unit
Vbpa Analog supply voltage - 1.8 3.3 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 Vppa=3V 0.5 kQ
Cs Internal sample and hold capacitor 26 30 pF
ts Sampling time fabc=16MHz 4 - - 1/fapc
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 fcLk=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 xCs
Rain max for fapc = 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 54
41.5 2.59 8.1

www.flashchip.com.cn

48 / 63



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

FCM32F096xB/xC DATASHEET
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 Y
Riono Resistive load with buffer 5 i ) KO
ON
Impedance output with
Ro buzer OFF ° i ] 12 kQ
Ciloap 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 Vooa-0.2 v
max with buffer ON DDA
DAC_OUT nger DAC_OUT voltage i 05 i "y
min with buffer OFF
DAC_OUT | Higher DAC_OUT voltage
max_ wi%h buffer O_FF : i i 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
Differential non linearity - - +/-0.5 G.|ven f(.)r the. DAC in 10-
DNL (Difference between two LSB bl_t configuration -
. Given for the DAC in 12-
consecutive code-1LSB) +/-2 . , .
bit configuration
Integral non linearity i i /1 Given for the DAC in 10-
(difference between bit configuration
INL measured value at Code | LSB
and the value at Code I on a i i /-4 Given for the DAC in 12-
line drawn between Code 0 bit configuration
and last Code 1023)
. - - +/-10 mV
Offset error (difference Given for the DAC in 10-
Offset between measured value at - - +/-3 bit configuration
Code 0x800 and the ideal LSB - -
value = Vooa/2 i i +/-12 G.|ven f(?r the. DAC in 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
tSETTUNG transition between the i 3 4 Us Cioap <=50 pF, Rioap >=50
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 Cioap <=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, Cioap = 50pF
measurement)
6.3.18 COMP Hift
Comparator characteristics
Symbol Parameter Conditions Min Typ Max Unit
Vbpa Analog suplly voltage Vbp - 5.5 \Y
Vi Comparator input 0 ) Voo v
voltage range
Vse Vrernt  scaler  offset i +/5 +/-10 my
voltage
Vrerint 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
to 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
dVostset/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:(:gzed 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 Vv
Cmir Common mode input range 0 - Vboa \
25C, No load i i 4
Maximum on output
Input calibration range Vo|tag':l/l-|-emp_ i i 6
ViorrseT offset mvV
voltage 25C, No load - - 1.6
After offset on output
calibration All i ) 3
voltage/Temp
A V\opeser 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 ) 32 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, Vbpa- i i my
Vonsat High saturation voltage Input at Vooa 100
Rioap = 20K, Vbpa-
Input at Vppa 20 i i
Rioap = min, ) i 100
. Input at OV
Vousar Low saturation voltage
Rioap = 20K, ) i 20
Input at OV
bm Phase margin - 62 - °
Offset trim time: during
torTaim 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 Riono >= 4 k0, - 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 - - g/é uA
Gain =2,
Cioap = 50pF, - 3.6 -
RLOAD = 4 kQ
Gain =4,
CLOAD = 50pF, - 1.8 -
PGA BW PGA.band\{vidth for different RLOAI? =4 kQ 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, o
output loaded - 40 -
with 4 kQ
6.3.20 iR fE R FRE
TS characteristics
Symbol Parameter Min | Typ Max | Unit
TL Vsense linearity with temperature - 11 12 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 HEER
7.1 UFQFPN32 355
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
Er
UNVAVRV/IURVAVRY f
’ “HTe
[ — =]
L ] -
E2| b _ _ dq
[ ]
) | 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 H3E(E 8

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

LQFP48 package outline

SEATING
FLANE

0.25 mm

GAUGE PLANE

|
48 ;E y 13 )

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
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°
ccc - - 0.080 - - 0.0031
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7.3 UFQFPN48 H13E{= 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
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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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7.4 LQFP64 HEER

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

E1
E

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
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 -
ccc - - 0.080 - - 0.0031
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8 ZMYmiL

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=-40to 85C
7=-401t0105C
8=-40t0 125C

Options
X = Revision code
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Date Revision Author Changes
2023/5/16 0.10 VIR
2023/5/26 0.11 Dick Hou | Ml USBHUB 4Nl 47 3 I FRAH < ik
2023/8/8 0.12 A QFN32 J5f 2%
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