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N32H492xE/xG BAEF 0t

N32H492 R 5K 32 bit ARM Cortex-MAFA#%, & LAELEM240MHz, THFERIBHEMDSPHH
4, EREEIMBEARFlash, 320KB SRAM (f13%80KB CCM SRAM) + 4KB Backup SRAM,

££ i 3/ 12bit 4.7Msps ADC. 2 12bit DAC, £ B USB FS Device. USB HS Host/Device «

U(S)ART. 12C. SPI. CAN-FD. Ethernet?i@EfE#: 0, X#SDIO. FEMC. xSPl. SDRAMEIHE
D, XFRSEMED, XHENRBE 3. EHENE. BARENR. KIFEeN#,

P B SR B IE 51 %, STIFAES/TDES. SHA. SM3. SM4. MD5&E 1, X TRNGEPBENL
BRHESR, XFCRC16/32

REERFIE

® i CPU
— 32 fi. ARM Cortex-M4F W%+ FPU, HJE IR Tefri%ida 4, SCHF DSP #54-F1 MPU
— PHE 8KB I-Cache (#§4%2217) M1 1KB D-Cache (B¥EZEAT) , ¥ Flash MEAITTHATIEF 0 &FF
— ¢ E4Si 240MHz, 300DMIPS
o INEFHER
— K IMByte i Flash, SCHX0 BANK, SCIFINE AR 0 XEHEABERRY, 1 TS REL 10 FEHIRIREF
— 240KB @M SRAM, AIHLE MZHF ECC, ¥ ECCH, A& AN 192KB
— 80KB CCM SRAM, ZRi\ NIl SRAM, At E N CCM SRAM, AITLE N #F ECC, L ECCHf, HEH KN
64KB
— 4KB Backup SRAM, ¥ ECC, W 7E Standby # R EF
o IjfE
— Run &= P sbRviCEiglT
— Sleep #X: CPU {%1Hi21T, AMETFIIEEIEIT
— Stop0 #: SRAM {_¥F, A & (F&IREF, RTCIEAT
— Standby #%30:  Backup SRAM fR¥¥, FTH &0 ar/7 s fr¥E, TIi% RTC flifE, 10 fR¥F
— VBAT #i30: Backup SRAM fR¥F, FTH &1 a7 asfriE, A% RTC flifE
o [fpk
— 4AMHz~32MHz #h il fh A
— 32.768KHz #Mi{E % ik
— WEZAEE PLL
— SCHF 2 BRINTEPE T I e A L e
— WEBEE RC 8MHz , -1.5%~+2%4 1% (4R fufED
— WG RC 32KHz, +/-10%¥5% (&iEETERED
o Kfr
— SCRF A AN S A AL
— XFETIREN
— SCRFRTMAE I A
® E K #F 118 GPIOs, PD6~PD7. PG9~PG15 3£ 9 4 10 AT BASZ# VDDIO #y A\ fitH T4
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mEEN
— 1/~ USBFS Device #zI1, W& PHY, SCRETGAAAEA
— 1/~ USB HS Host/Device # 1, W& PHY
— 6N SPHEEM, 2128, CRPRIAETHER, 5 SPI EHEN
— 54 USART £ 1/5 4~ UART #, %#51507816. IrDA. LIN, USART3/UART5/UARTS ] TX/RX 7] 45| e
4
— 4N 12CHEH, EEGE 1MHz, FEMERRETES, AR T SCREXHIE I 3
— 3~ CAN-FD 24k M, wl45| g

— 1 /> IEEE-802.3-2002 #f% ) Ethernet MAC $:11, SHF 10M/L00M LLKRI. IEEE1588 [F]25 LI M HML
— 1/ DVP (Digital Video Port) , 3Z#¥ 8/10/12/16 i #4fz
RO
— 3/~ 12bit 4.7Msps ADC, Z#F 12bit. 10bit. 8bit. 6bit KFFAGE, W LLAE{FS RFE S 16bit, ADCL XFF£ik 16 4t
H L \JEE, ADC2 Hl ADC3 SZRFZIA 18 A s i i NOBIE, S Rp i A 2R 22 /0 A5
— 2/~ 12bit DAC, A DAC L HERHE A PN — N HE IE AR A oh— M i IE, SRR R IMsps, S H#HF Buffer 1
Aty Buffer fith, ATLLSCREX %t . XAt . RIS P9 4h 4
— 1AM A kgt
R REO
— LA XSPIHEIH, SR 1/2/4/8 A4 e FEFIBCE , W TN SRAM. PSRAM # Flash, SCFf XIP
— 1 FEMC( Flexible External Memory Controller) #11, 8/16 fi¥4E % ¥ WAL E, 373 SRAM. PSRAM. NOR Flash.
NAND Flash
— 1/>SDIO #£H, 3#F SD/SDIO/MMC %X

— 1/~ SDRAM $11, 8/16 fo % % B wT il &
PRI ] F 8502 B BORE AR s 2% Cordic
Delta Sigma 53R #.76(DSMU)
2 NMEIE DMA #=H138, SAMEHBESCRF 8 1818, @RI & B FHib iR B AT A
RTC SERf I8, XRFEELES, MMEM, AEMERE, STRASMETR SR
SE RS THEA
— 3> 16bit FLUER TR, ORI, AN ERmAMAS IR, REIEHREE 4.17ns; AN ER 2 6
ANRST I, Hoh 4 MBI SR 4 % AN PWM i
— 10 ME A EN 2(GTIM1~10):
® GTIM2/3/5/6/7, 16 it %ias, MmmahlkEE 4.17ns, AT L IL 4 MOLIETE, FAEIE SR A
B A L. PWM AR R B b b A 5
® GTIML/4, 32 Arit#ds, HaiEhlEE 4.17ns, GAER 3EE 4 MOLI@IE, BNEEH SRR, W
H B . PWM AR R B ik A 2 H
® GTIM8~10, 16 fiil#(#%, MrmizhlkirE 4.17ns, B EH 21k 4 AMHSLIEIE, A H SRR
B EEE . PWM A BRI SIS 1 SCRFFEIX HAMAT Y, SCRERI RN
— 2> 32bit FAE B H
— 2 16bit KT FEE R 28, AL Stop0. Standby #%:0T LAE
— 1 24bit SysTick. 14> 14bit & A& 1FI(WWDG). 14 12bit 2 E 1 IWDG)

2
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o HmEHN

— S HF SWDNTAG 74k ik # 1

— 37F¥F USB. UART Bootloader
o Afpi

— Flash fefig N, £ Mo XER (SMPU)

— XFFERI (WRP) , ZFEL{RI (RDP) S52% (LO/LL/L2)

— WERMREE RS %, Rk AES/TDES. SHA. SM3. SM4. MD5 ik

— TRNG HEBENIEUR £, CRC16/32 i85

— SRR, BPINETE, 2R SRR md AR i o Rk

Sl E LA ENS AR
® 96 £z UID #1128 £ UCID
o T{EZMH

— LiEHJEVEH: 1.8V~3.6V
— TARIREEJEE: -40°C~105°C
o Hi

— LQFP64(10mm x 10mm)

— BGAG64 (5mm x 5mm)

— BGA72 (4.41mm x 3.76mm)
— BGAB81 (4.41mm x 3.76mm)
— LQFP100(14mm x 14mm)
— LQFP144(20mm x 20mm)
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H %X
. c OO 1
B et A ettt 4
(O ey 1771 OO 11
L I 12
I v |- 71 OO 14
2.1 AEBEZEPIAZ oottt ettt ettt ettt R ettt bbbt 14
22 TR oottt 14
R T /NG W SO P TR 15
222 HRATUSRAM ..ottt 16
223 BRI BRI EHEBRIBEINVIC) oot 16
R T 0 e T (= I OO OO OO O OO 16
A B R G oottt 16
2.5 JREIIETN oottt 17
O 3 < iy =TT 18
2y B~ X v TP 19
2.8 TTGRAR I BT ZE oottt 19
2K T (10 ¥ Y G v 19
210 BLEEFMEBEITIUDMA) oottt 20
201 SEBFHTEI(RTC) oottt ettt 20
I D= 1 = A OO 21
2020 FEARTEIFER(BTIMIN2) oot e 21
2122 FEFHIEITBR(GTIMLNT) oot 21
2,123 EFERTER(GTIMSB10) oottt bbb 22
2124 TEFTEITBRATIMLNE) oottt sttt n et 23
2125 ARIHFEIEIT BE(LPTIML~2) oottt 23
2126 RGIFIETEIT BE(SYSUCK) c.ovvveceieei ettt sttt 24
2127 BT THIERTEEWDG) oottt sttt 24
20 T 00 8 2 2 I OO OO 25
214 FHEE FIUUR BEUSART) oottt sttt 25
2,15 HAE R R AT AR A H] B R (FDCAN) ..ottt 26
216 EFATAMEIETT N B B AELLE (SPUI2S) oottt 27
207 ZEREATAMRIETT CXSPL) oottt sttt 28
218 RIFEMIIMIAEREIERIES (FEMOC) oottt 29
2,19 SDRAM FEHIIEE oo ettt sttt ettt 29
2200 SDIOBETT ottt n ettt 30
221 B AT R A TT(USB_FS_DEVICE) ..ot 30
222 B AT B T (USB_HS_HOST/DEVICE) ...oovvecveveceesiesiesesesis s ssss s 31
223 CORDICAEFEZE (CORDIC) oo ee e ee e ee e 31
224 EFT SATHBI B AIEUTIEILZEDSMU) oo 32
R R kN TR e - S (=] (@) IO 33
226 FEIUELTEEBLIZ(ADC) coooocoeeeeeeeeveeee et 34
227 BUFAEIUFEHL(DAC) oottt 35
228  HIEBFHZEMEE (VREFBUF) oottt sttt 35
R X B 57 YIS S a0 ot (01 ) IO 35
230 BB EIEIEIENIIE GIEE(SAC) cimivereeeeese ettt 36
231 BAIRIH(ETH) sttt a ettt bttt 36
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2.31.1 VLA CHETE < oot ettt ettt ettt et et et et et e et ettt ettt et et e ettt ettt e ettt ettt ettt en e 37
2312 FEZEIE CMTL) B oottt ettt ettt ettt ettt ettt et e sttt ettt en et 38
2313 DIMA R oo ettt ettt ettt ettt ettt ettt ettt ettt 39
2,32 DV P oottt ettt ettt ettt ettt et et et ettt ettt ettt etes 39
233 E BB THNT(UID) oottt 40
234 BT HLEITAGTHIR I (SWI-DP) ..o 40
B B BB S URIEEIR oottt ettt ettt ettt ettt 41
3.1 B ey = - OSSOSOV 41
3101 LQFPBA ettt ettt ettt ettt ettt en et en e 41
3.1.2 0 LQFPLOD. ..ottt e et e et e et eeee et ee et et e e et e ee et ee et et ee et ee et ee et e ee et et en e et er e eniens 42
3013 LQFPLAA oottt ettt ettt ettt ettt ettt ettt e et eniens 43
304 BGAB oottt ettt ettt et ettt ee ettt ettt n ettt n e eniees 44
30105 BB AT oottt ettt et ettt ettt ettt ettt ettt ettt n et r e eniees 45
3106 BGABL oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt et et en e n e eniees 46
3.2 BT I T T X oottt ettt ettt ettt ettt ettt ettt ettt Attt ettt ettt ettt eaenas 47
B BB REIE oottt ettt ettt ettt ettt et e ettt ettt ee ettt en et ee et e 70
4.1 D 2B AL ettt ettt ettt ettt ettt ettt ettt n ettt et et e et ettt ee et eaatans 70
AT BB IR R UL o oottt ettt ettt ettt ettt et et a et et e et ettt ettt e et et et ettt ettt ettt n et 70
Q1.2 HETEBIEL oottt ettt ettt ettt ettt ettt ettt et ettt ettt ettt ettt ettt ettt ettt en e 70
A1.3 BB R oo ettt ettt ettt ettt ettt ettt 70
AL B BB oottt ettt ettt ettt ettt ettt ettt ettt et en e 70
A1 B AR oottt ettt ettt ettt ettt ettt et et ettt ettt e ettt et ettt ettt ettt ettt et 70
A6 A T 2 oo ettt ettt ettt ettt ettt ettt 72

8 B == = 2 =< ST TR E TS E TSRO PR OO 73
4.2 T B R BT TE AL v vttt ettt ettt ettt e e e e e e et e ettt et ettt ettt e ettt ettt e ettt et et et ettt en et enearans 73
4.3 B 2B ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt et ettt en e ates 74
e T T 0 2= (=< TP PP 74
432 I I TR A E oottt ettt 74
e B S = A L e 1] = T 74
B34 B I L HL I oottt ettt ettt ettt ettt e 75
B35 B B e oottt ettt ettt ettt ettt ettt en e 76
B30 AR T I Ve oottt ettt ettt ettt en ettt r et n et 79
AT P I e oottt ettt ettt ettt ettt ettt n et 82
438  MAKIFERE TR T TH] ..ottt n ettt s et ee e et et et e s s et es et es e e eneees s 83
B30 P E oottt ettt ettt ettt ettt ettt ettt ettt 84
310 FLASHIE I B oottt ettt ettt ettt ettt ettt et ettt ee e e 84
4301 LR RAE(FTIBUBETE) oottt 85
A302 OB VT oottt ettt ettt ettt e et et e ettt et e et en ettt ettt r et 86
B33 NRSTDIHEETE oottt ettt ettt s et e et ee et et e ettt e ettt e et n et et en et et en et et en et eneeean 89
A3 14 TIMIE I B e oottt ettt ettt ettt et ettt e et et et ettt ettt ettt n et 90
B35 B T I oottt ettt ettt ettt ettt ettt ettt ettt 91
T F R Lok - A = TR TR 91

A 307 P IESEE LU E oottt ettt ettt ettt et e ettt et e et et et e et et e et et et et ettt ee et ettt 93
e T e =T = T T TP TR 96
T L T =V [0 = TP 98
A3.20 SDRAMIAFTE oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 110
4321 FETE-ATAGIEE BT IEE A B ITC(DSMUYRFYE o 112
4322 USB_FS DEVICEEFTE ..ottt ettt 114
4323 USB_HS_HOSUDEVICEEFTE ...ttt ses st n s s e 115
4324 FEHIREIRHEI S (CANYEE LTEFTE oot 115
A325 S OB TN oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt et e 115
4326 PAKII(EINErNE)FE LIEEE coooooceeeeeeee et 116
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4327 BUFAIIG LTDVP)EE TEFTE oo 118
4328  12f0 BB EE(ADC)EL B E oot 119
4329 1207 BUFE A EEDAC) L TBE oot 122
4330  HEBHEEHEEVREFBUR) I ..ot 124
4331 A AR (TS)EFIE oo 124

T = -3 2 OO 125
5.1 LQFPBA ...t 125
5.2 LQFPLO0 ...ttt 126
5.3 LQFPLAG oo 127
54 BGABA ..o 128
5.5 BGAT2 e 129
5.6 BGABL oo 131

B ZZEITEIH oottt 133
LA 13 = OO 134
7.1 L2 1L OO 134
B A A = OO 134

I 0N - OO 135
O B et 136
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RHEZF
2 1oL NB2HAD2 2R B I B oottt et ettt et ettt et e e et et ettt e ettt et en e 12
22 2oL B B ANKIE R T B 7T 2 oot ettt ettt et ettt et et et et ettt ettt et et et et ettt ettt ettt eananes 18
R 2o A B AN B i B 77 2 oottt ettt et et et et e e e et e et et et et et et e e e e e et et et et et et eu e e et e e et et et et et eeeananenns 18
BB 23 T I B T B HE I oottt ettt ettt ettt ettt ettt ettt ettt ettt 21
ZZ 3L B THIIE oottt ettt ettt ettt ettt ettt ettt et ettt e ettt en et 47
ZE AL HE R E oottt ettt ettt ettt ettt ettt ettt ettt e ettt ettt en et 73
BB A2 T E oottt ettt e ettt ettt ettt ettt ettt ettt ettt ettt ettt en et 73
BB A3 R I E oottt ettt ettt ettt ettt ettt e ettt ettt ettt e ettt en et 74
B A B ) T E B oottt ettt ettt ettt ettt ettt ettt ettt ettt n et en et 74
B A5 B T T ) T E G oottt ettt ettt 74
Fo 4-6 PRI AL B AZ B IR IE oottt ettt ettt e et s ettt ettt 74
B AT PUBIIBHBHLIR oottt ettt et e et et st ettt e et ettt et et ettt ettt e e ettt e ettt e e st r et aneans 75
F 4-8 B TR N R K LA,  HE A A Y S TN IE AT 1o 76
C I I 310 vl N o =< < T =TSPTSRO 76
F 4-10 (LA HUE R R A B R K EBIE TR oottt 77
B2 -1 A TG oo oottt et ettt ettt e ettt ettt ettt ettt ettt ettt ettt et er ettt et eeeeas 77
BB -0 B B R ] T I B T oottt ettt ettt ettt ettt 79
BB -0 B T T T I B T oo ettt ettt ettt ettt e ettt 80
2 A-14 HSE 4~32MHZIR T B TEDD oottt ettt et et ee ettt et e 81
F 4-15 LSETRIG 22 HEFTE (FLSET32.TBBKHZ)D) ..ottt sttt 82
BT A1 HSI R T B E D@ e oottt ettt ettt et et ettt ettt ettt en e 83
B A-LT LR TG A MED oottt ettt ettt ettt ettt ettt ettt ettt et en et 83
2 4-18 MRIIFEREIRIBIMRIEINT T ..ottt ettt ee e e et et e eees e et ee e s esen et et es e s et e eees s esen e eeeeneeeas 83
BB AL P LA oottt ettt ettt ettt et ettt e et et eeen e 84
B A2 R AT B e oottt ettt ettt ettt ettt ettt n ettt er et en et 84
P 421 TNAEATAE B T A B AR AE I oottt ettt e et en et st en e er st en et 84
G A-22 ESDZART IR AR +voeeeeeeeeeeeee et e et e et e ettt e et e et ettt ettt ettt ettt ettt ee et eten et 85
B A 2B EMISIENE oottt ettt ettt ettt ettt ettt eter et en et 85
B A2 B S oottt ettt ettt n ettt en et 85
B A2 OB S T oottt ettt ettt ettt ettt et er et 86
B A28 TOURBIAE TTZRW ettt ettt ettt ettt ettt e ettt ettt ettt ettt ettt ettt ettt ettt 87
B A2 B L A TE D) oottt ettt ettt ettt ettt ettt ettt ettt ettt et 87
B A28 NI AT TIEETED oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt n et 87
B A-29 N RS T G T oottt ettt e e et et e e s et e e et ee et e s e e es et e e e e s et ee e s et ee e e e eeen e e s et es e e e s e eee e e eneees 89
ZE 430 ATIIMLI2IBEFTED Lottt ettt ettt ettt ettt e et et s e st e et et et etee e e et et e e et et et et ee e et et e e e et et et eneeeeeeneees 90
2 A-BL GTIMLUI2IBIAISIBITHETED ..ottt ettt ettt et et ettt e et s et ettt ee et es et et et e eeeeeeeens 90
ZE 432 GTIMBIILOBFTED .ottt ettt ettt ettt ettt et et s e et et et et ee st e et ee e s et et eeetes e e et e et et et et eneeeeseneenas 90
T2 A-B3 LPTIMLIZEEYED oottt ettt et ettt e e et et ettt s e ettt ee et et et ettt e et et et et et e e e e et et et et et e e e eeeeas 91
F 4-34 IWDG Ft KA BUZALIF ] (LS =32 KHZ) oot 91
F 4-35 WWDGH KA /N B AT ] (PCLKL = 120MHZ) ... 91
B Lol L 0k I = L TR TR RO 92
BB -7 SP U oottt ettt ettt ettt ettt ettt ettt ettt ettt e ettt ettt 93
T2 238 IS MED oottt ettt ettt ettt ettt 1 ettt ettt ettt ettt ettt ettt ettt ereens 95
2 439 XOPIZE SDREE T T IR oottt ettt ettt et et ee et et et et et et et e et esen et et et en et 96
440 XSPIZE DD RAE T T A oottt ettt ettt ettt e et e et et e et ee e et et e st e et s et en e et er e 97
4B XSSP IZE RX D S T T I <ottt ettt et et ettt e e e e et et e et e et e s e et et e et en et en e 97
% 4-42 FHAER LS FISRAM/PSRAM/NORIEZEEVEIT W@ oot e s eeeeneees 99
% 4-43 FbAE R E FISRAM/PSRAM/NORE EEVEIT FEW@ it 100
% 4-44 5 BT FHIIPSRAM/NORIZIEAEIT T oottt et r e 101
% 4-45 55 BT FHIIPSRAM/NOR B HEAEIT FW@ oottt e e r e 102
% 4-46 [EBFERZE S FINOR/PSRAMIEZIT M@ oottt ettt et e e ee e ee e en e eneees 103
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R 447 AR P SRAM B B TE D@ oot et e et et et e e e e s et ee et ee e e e e et et enee e e nenenens 104
K 4-48 [T FINORIPSRAMIEZET TED®) oottt et e e e e e e e s et eeeree e e e eee et et et ee e eneneeens 105
R 449 [T TIPSR AM B B T M oottt e ettt et et e ettt n ettt er e e 107
K 4-50 NAND R AE T B B B T A ED oottt e et et e e e et e s s et e e et ee e e sese et et eeeeeeeenenenens 109
ZB 5L SDRAM BB W oo oo ettt et e ettt e ettt ettt ee et sttt en e e ettt er e e neneeens 110
TR 52 SDRAM BB W oot e et et e et et et e ettt et et et e ettt en et ettt er e e raeens 111
B e N D) Y LU L 2 OO OTO 112
22 A-BA USBIS BT T coeeoteeeee ettt et ettt ettt ettt et et et et et et eee e et eee e e st et etee et et es et et eeen et et et et et et et eeesee e e e et et et et eneteenenes 114
BB BB U S B S L T T o eo oottt ettt ettt et et et et et et et e et e et et et et et et et et et et et ettt et et et et et et et e e e ettt et et et et eenanas 114
BB A58 U S B A Ta B oottt ettt et et ettt et et et et ettt ettt et et et ettt et ettt et et et et et neeas 114
BB AT USBH S B 7 B U oottt ettt ettt et et ettt a et et et ettt e et e e et et et et et e s e e e e e e et et et et e e e e eeee et et et ee e e eneneeens 115
TR BB USBEIZAEFIED oottt ettt ettt ettt ettt ettt et et et et et ettt a et et ettt et et et et et et et e e eeeens 115
B2 859 S D MM L i oottt ettt ettt ettt et et ettt ettt et et et et et et et et et ettt et et et et et et et e ettt et et et et eenas 116
2 880 D R o B T U D oottt ettt ettt et ettt ettt et et et et ettt e ettt et et et et et et et et e e e et et et et et eteenenes 117
R B D R R S IMIAE B A R e oottt ettt ettt ettt ettt ettt ettt ettt ettt et e e e neeeeens 117
TR 82 L R TR RIMIILE B B B T oottt ettt et et e ettt et et et ettt e e et et et et e et et et et et e e eeeens 118
A I N LY AT R Ero i ORI 118
B B DV P E B E A oo ettt ettt et ettt ettt ettt ettt et et ettt et et en e naeens 119
2 -85 AD CHNE oo ettt et ettt ettt et et et et et ettt ettt et et et et et et eae e e ettt et et et et et eeeneas 119
TR 286 ADC I REITIAID Lottt ettt ee et et et et et e ee e et et ettt st et et et et et et ettt e e e et et et et et ee e et et et et et e e neneeens 120
R A-67 ADCHELE — SRR TR D@ oottt ettt ettt s et et et et e e eeee et et et ee e e eneneeens 121
ZE B8 DAC LM P S L oot e et eeee e e s et et et et e ee s e e et e s es e e e e e e eee et et et et e et e e e et et et ee e e eeaee et et et er e e nenaeens 122
R B0 B R T T () oottt ettt ettt ettt et ettt e et et et en e e e et et et et er e e nenaeens 124
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1 =N,

N32H492 £ 51) fdz il 2 7 5 5% F 32 ARM  Cortex®-MAFP K%, S BUKS [ 1% SIS S MDSPIE 4, s LAE
FA240MHz, £ EIA1IMBIR A Flash, 320KB SRAM ({3#580KB CCM SRAM) + 4KB Backup SRAM,
£E 131~ 12bit 4.7Msps ADC. 24~12bit DAC, %£/%USB FS Device. USB HS Host/Device. U(S)ART. 12C.
SPI. CAN-FD. EthernetZi@E {5421, X #SDIO. FEMC. xSPI. SDRAME EAEE 1, SCHF12SH4iiE A,
FEZ AN R T I 2 I8 P I 48 L FE AT IS IR DRE S I Y, N B AR I 5] 2, SCRFAESITDES.
SHA. SM3. SM4. MD5%%, FHFTRNGEFEHLE K488, ZHCRC16/32.

N32H492 2 51| 7= i i) 8 5€ TAE T-40CE+105THIREVEE, L HEEL8VEI.V, it MThiEriA.,
K 1-1%5 1 TIZ R 505 B RAHE R .
1-1 N32H492 ZRFIHE

|
,—l | TPIU |
Flash Bank1 | 1
> I SWHTAG ]
Flash Bank2 _ [Code | I
EFC P o < > Cortex-M4FP !
- v _ DCode ! | Fmax:240MHz :
D ¢ Core|
[ Dcache |l —ip ETM/ITM |
: NVIC :
]
| ]
| DSP |

SRAM2 Lo ___—_—_—___ 1
SRAM3 P o
(CCM SRAM) [ d

XSPI

Max:240MHz

|

BKP SARM

F 3

CcC

AHB Bus Matrix
y
»mWIY>

AIEIE ol |z
MRS
wl N -

GPIOA/B/CID/E/FIGIH | <y
o D

[ e

RC

wmwI>
v
F 3
A

NI >

vyvY

IWDG

RTC

b]
2

i |

APB1

i

R
GTIM1/2/3/

4/5/6/7

AFIO

EXTI

Max:120MHz

LPTIM1/2 12C1/2/3/4

GTIM8/9/10

Max:120MHz

SPI4/5/6 ETIM1E2 USART3

UARTS/8

i

APB2

SPI1 DAC1/2

SPI2/1252

o SPI3/12S3
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BRI N32H492RE/RGL7 | N32H492RE/RGB7 | N32H492NE/NGB7 | N32H492ME/MGB7 | N32H492VENVGL7 | N32H492ZE/ZGLT
TAERIE 1.8~3.6V/-40~105°C
CPUMIZR ARM Cortex-M4F @240MHz, 300DMIPS
Flash7ift (KB) 512 1024 \ 512 | 1024 \ 512 | 1024 \ 512 | 1024 \ 512 | 1024 \ 512 1024
General SRAM 2400
Total
SRAM CCM SRAM® 800
(KB)
Backup SRAM 4
ATIM 3*16bit
5*16bit
GTIM 2+32hjt
3*16bit®
) BTIM 2*32hit
T2 -
LPTIM 2*16bit
SysTick timer 1
WWDG 1*14bit
IWDG 1*12bit
RTC Yes
SPI/12S 50)2 6/2
12C 4
USART 5
- UART 5
R -
USB FS Device Yes®
USB HS DualRole Yes®
FDCAN 3
Ethernet Yes
Ve T XSPI Yes
12
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FEMC No Yes® | Yes
SDIO Yes
SDRAM No | Yes
AHLAH. DVP Yes
GPIO 54 52 59 67 85 118
WKUP Pins 5 5 5 5 7 7
Nb of 1/0s down to 1.8 V® 0 0 6 6 0 9
DMA 2
Number of channels 16
12bit ADC 3 3 3 3 3 3
Number of channels 20 23 23 23 20 28
12bit DAC 2
Number of channels 2
AP R DES/3DES. AES. SHA1/SHA224/SHA256. SM3. SM4. MD5. CRC16/CRC32
TRNG Yes
Cordic Yes
DSMU 1
Number of channels 8
AR BEERY (RDPWRP) | N 4 RARY . ZAHE)
Hak LQFP64 BGAG64 BGAT2 BGAS1 LQFP100 LQFP144
7
1. f#fe ECC, SRAM %4 192KB, AffifE ECC, SRAM %y 240KB, ERiAf#iEE ECC;
2. FHBRIAZEH SRAM, BT DB E A CCM SRAM;
3. f#HE ECC, SRAM &N 64KB, AflifE ECC, SRAM %4 80KB, BRilffifit ECC:
4. X GTIM1 1 GTIM4 37 #F 32bit 52 i 2%
5. X GTIM8/9/10 SCHFR 4, il 1 SCHF HAhEE
6. BGA81/71/64 £ USB FS Device F1 USB HS Host/Device R fg 2 i 1;
7. IUZHEHK 16 Azt hE AR 2 R
8. BGAS8L 1 BGAT2 #f%¢ PGO~PG14 X #rifiid VDDIO H AL T4, LQFP144 4% PD6~PD7. PG9~PG15 X ffifiid VDDIO ¥y Ak TA4F, W LASZHF 1.8~3.6V fil A
9. KFM SPI N SP11~4 Fi1 SPI6
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2 IheefEifr
2.1 AbFSS B

N32H492 R 5| 4E il ARM Cortex™-MAFANEE 28, L HRHF mis BEALFEH50 (FPU) « DSPAIFEAT U EFE 4, Tefit
300DMIPSHIIL S MERE . B H i 2S5 AL FERE /) 5 Cortex-M R FI AL BLES AR Th AL, A ARAAD 2 T F i)
LA, DA A2 7F B RS 5 A HR & e 1 BL5 T A H 5.

ARM Cortex™-M4F 32{27## il 15 & SR AL BE 28 HA L5 AR 2%

22 FF kR

N32H492 2 5| 3L S iR NN TNAE (Flash) f7fifds . #RAZUSRAM, T B A A7 fi 25 bk e i 1
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0XE010_0000 - OXFFFF_FFFF

Reserved

OXEOOF_FO00 - OXEOOF_FFFF

ROM Table

0xE004_2000 - OxEOOF_EFFF

External PPB

0xE004_1000 - OxE004_1FFF

ETM

Vendor Specific 511MB

0xE004_0000 - OXE004_OFFF

TPIU

Private Peripheral - External 768KB

0xE000_FO00 - OXEQ03_FFFF

Reserved

0xE000_E000 - OxEO00_EFFF

NVIC

Private Peripheral - Internal 256KB

0xE000_3000 - OxE000_DFFF

Reserved

0xE000_2000 - OxE000_2FFF

FPB

0xE000_1000 - OXE000_LFFF

DWT

0xE000_0000 - OxE000_OFFF

1™

0xA000_3000 - OXDFFF_FFFH]

Reserved

0xA000_2000 - OxAO00_2FFF

FEMC Register

0xA000_1000 - 0XAQ00_1FFF:

XSPI Register

0xA000_0000 - 0xA000_OFFF

Reserved

0x9800_0000 - OXOFFF_FFFF

SDRAM Bank

0x9000_0000 - OX97FF_FFFF

XSPI Bank

Extended register 1GB

0x8000_0000 - OX8FFF_FFFF

FEMC Bank3 NAND2

0x7000_0000 - OX7FFF_FFFF

FEMC Bank2 NAND1

0x6C00_0000 - OX6FFF_FFFF

FEMC Bankl NOR/PSRAM4

0x6800_0000 - OX6BFF_FFFF

FEMC Bankl NOR/PSRAM3

0x6400_0000 - OX67FF_FFFF

FEMC Bankl NOR/PSRAM2

0x6000_0000 - OX63FF_FFFF

FEMC Bankl NOR/PSRAM1

0x4400_0000 - OXSFFF_FFFF

Reserved

0x4265_0000 - Ox43FF_FFFF

Reserved(bit-band Alias)

0x4200_0000 - 0x4264_FFFF

Peripheral Alias(bit-band Alias)

0x4010_0000 - OX41FF_FFFF

Reserved

0x4003_2800 - OX400F_FFFF
0x4000_0000 - 0x4003_27FF

Reserved (bit-band Region)
AHB/APB1/APB2(bit-band Region)

Extended Device 1GB

0x2400_0000 - Ox3FFF_FFFF

Reserved

0x2320_0000 - 0x23FF_FFFF

Reserved(bit-band Alias)

0x2200_0000 - Ox231F_FFFF

SRAM/CCM Alias(bit-band Alias)

0x2009_0000 - Ox21FF_FFFF

Reserved

0x2007_C000 - 0x2008_FFFF

CCM(bit-band Region)

0x2004_0000 - 0x2007_BFFF

SRAM2(bit-band Region)

0x2000_0000 - 0x2003_FFFF

SRAML1(bit-band Region)

Peripheral 0.5GB

OXIFFF_E044 - OXIFFF_FFFF

Reserved

Ox1FFF_E000 - Ox1FFF_E043

OptionBytes

Ox1FFF_AQ00 - OX1FFF_DFFF|

Reserved

Ox1FFF_8000 - Ox1FFF_9FFF

Backup Memory

Ox1FFF_0000 - Ox1FFF_7FFF

SRAM 0.5GB

y

0x1009_0000 - OX1FFE_FFFF

Reserved

0x1000_0000 - 0x1008_FFFF

Aliased to SRAM1/SRAM2/CCM

0x0810_0000 - OXOFFF_FFFF

Reserved

0x0800_0000 - Ox080F_FFFF

Main FLASH

0x0010_0000 - OXO7FF_FFFF

0x0000_0000 - 0x000F_FFFF

Aliased to XSPI/FEMC/SDRAM

‘Aliased to Flash/SystemMemory/SRAML/
SRAM2/CCM/XSPI/FEMC/SDRAM

CODE 0.5GB

USBHS SRAM 0x4004_0000 - 0x4007_FFFF
| Reserved 0x4003_2C00 - 0x4003_FFFF
ATIM3 0x4003_2800 - 0x4003_2BFF
ATIM2 0x4003_2400 - 0x4003_27FF
ATIML 0x4003_2000 - 0x4003_23FF
Reserved 0x4003_1000 - 0x4003_1FFF
Reserved 0x4003_0000 - 0x4003_OFFF
Reserved 0x4002_EQ00 - 0x4002_FFFF
GPIOH 0x4002_DCO0 - 0x4002_DFFF
GPIOG 0x4002_DB0O - 0x4002_DBFF
GPIOF 0x4002_D400 - 0x4002_DT7FF
GPIOE 0x4002_D000 - 0x4002_D3FF
GPIOD 0x4002_CCO0 - 0x4002_CFFF
GPIOC 0x4002_C800 - 0x4002_CBFF
GPIOB 0x4002_C400 - 0x4002_CTFF
GPIOA 0x4002_CO00 - 0x4002_C3FF
Reserved 0x4002_BCOO - 0x4002_BFFF
ADC3 0x4002_B800 - 0x4002_BBFF
ADC2 0x4002_B400 - 0x4002_B7FF
ADCL 0x4002_BO0O - 0x4002_B3FF
Reserved 0x4002_A800 - 0x4002_AFFF
SAC SRAM 512B*2 0x4002_A400 - OXSFFF_ATFF
SAC 0x4002_A000 - 0x4002_A3FF
Reserved 0x4002_7400 - 0x4002_9FFF
SDRAM 0x4002_7000 - 0x4002_73FF
ETH 0x4002_5000 - 0x4002_6FFF
SMPU 0x4002_4C00 - 0x4002_4FFF
Reserved 0x4002_4000 - 0x4002_4BFF
BKP_SRAM 0x4002_3000 - 0x4002_3FFF
m Reserved 0x4002_2800 - 0x4002_2FFF
T CORDIC 0x4002_2400 - 0x4002_27FF
< FLASH 0x4002_2000 - 0x4002_23FF
Reserved 0x4002_1C00 - 0x4002_1FFF
CRC 0x4002_1800 - 0x4002_1BFF
SDIO 0x4002_1400 - 0x4002_17FF
RCC 0x4002_1000 - 0x4002_13FF
Reserved 0x4002_0C00 - 0x4002_OFFF
Reserved 0x4002_0800 - 0x4002_OBFF
DMA2 0x4002_0400 - 0x4002_O7FF
DMAL 0x4002_0000 - 0x4002_03FF
Reserved 0x4001_3800 - 0x4001_FFFF
SPI6 0x4001_3400 - 0x4001_37FF
SPI5 0x4001_3000 - 0x4001_33FF
SPI4 0x4001_2C00 - 0x4001_2FFF
USART4 0x4001_2800 - 0x4001_2BFF
UART? 0x4001_2400 - 0x4001_27FF
~ UART6 0x4001_2000 - 0x4001_23FF
Jan) USARTL 0x4001_1C00 - 0x4001_1FFF
o SPIL 0x4001_1800 - 0x4001_1BFF
< GTIM10 0x4001_1400 - 0x4001_17FF
GTIM9 0x4001_1000 - 0x4001_13FF
GTIM8 0x4001_0C00 - 0x4001_OFFF
AFIO 0x4001_0800 - 0x4001_OBFF
EXTI 0x4001_0400 - 0x4001_O7FF
Reserved 0x4001_0000 - 0x4001_03FF
Reserved 0x4000_9400 - 0x4000_FFFF
DSMU 0x4000_9000 - 0x4000_93FF
UART10 0x4000_8C00 - 0x4000_8FFF
USARTY 0x4000_8800 - 0x4000_8BFF
DVP 0x4000_8400 - 0x4000_87FF
Reserved 0x4000_8000 - 0x4000_83FF
DACL/2 0x4000_7C00 - 0x4000_7FFF
12C4 0x4000_7800 - 0x4000_FFFF
12C3 0x4000_7400 - 0x4000_77FF
LPTIM2 0x4000_7000 - 0x4000_73FF
LPTIML 0x4000_6C00 - 0x4000_6FFF
UARTS 0x4000_6800 - 0x4000_6BFF
GTIM? 0x4000_6400 - 0x4000_67FF
GTIM6 0x4000_6000 - 0x4000_63FF
GTIM5 0x4000_5C00 - 0x4000_SFFF
CANFD3 0x4000_5800 - 0x4000_5BFF
CANFD2 0x4000_5400 - 0x4000_57FF
CANFDL 0x4000_5000 - 0x4000_53FF
USB SRAM 5128 0x4000_4C00 - 0x4000_4FFF
- USB Register 0x4000_4800 - 0x4000_4BFF
[an] UCDR 0x4000_4400 - 0x4000_47FF
o BTIM2 0x4000_4000 - 0x4000_43FF
< BTIML 0x4000_3C00 - 0x4000_3FFF
GTIM4 0x4000_3800 - 0x4000_3BFF
GTIM3 0x4000_3400 - 0x4000_37FF
GTIM2 0x4000_3000 - 0x4000_33FF
GTIML 0x4000_2C00 - 0x4000_2FFF
SPI3/1253 0x4000_2800 - 0x4000_2BFF
SPI2/I252 0x4000_2400 - 0x4000_27FF
12C2 0x4000_2000 - 0x4000_23FF
12C1 0x4000_1C00 - 0x4000_1FFF
IWDG 0x4000_1800 - 0x4000_1BFF
UART8 0x4000_1400 - 0x4000_17FF
USART3 0x4000_1000 - 0x4000_13FF
USART2 0x4000_0C00 - 0x4000_OFFF
RTC 0x4000_0800 - 0x4000_0BFF
WWDG 0x4000_0400 - 0x4000_07FF
PWR 0x4000_0000 - 0x4000_03FF

2.2.1 MARNFAMESR

P EERGEIEIMBE TR A NS (FLASH) , H A7 s, 5 K /h8Kbyte, SZRFXBANK, £
FETUERR . WFES . Fik P, FiEdiiE.
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YRR RS, BAEIINE . Sl E R (AR RATERE) .
TR EE, 2 N3 K, IR 2 AR R (AT ST .
2.2.2 A SRAM

Fr AR 320KB ) SRAM(L3E 240KB il SRAM F1 80KB CCM SRAM)F1 4KB Backup SRAM, HAK#n
T

240KB i# { SRAM, H[fLE N #H ECC, % HF ECCI, AHEH AN 192KB.

80KB CCM SRAM, ERI\ il SRAM, FITCE Jy CCM SRAM, FITCE HyHF ECC, HF ECC i}, #H
B KN 64KB.

4KB BKP SRAM % &, SZ £f ECC, 7£ VBAT H1 Standby £ = T i il i R £F, HoAth TAE# X Run/Sleep/Stop0)
HE T DI AR

223 BEKEEXHBrEHZFNVIC)

F R

112 0] FE i WrdiE A 16 4 Cortex-M4 [HIBTZD .

16 M gRFE IR eSS (R T 4 frh ik e g

AR AT R 1 S 5 1 e T Ah 3

PR % 15

RG22 IR T2 I

IRE R WEEGIR (NVIC) FACIEBAZ 4% 1 B AHE, 7T RLSEIARAE IR 1) BT Acb HH A s 285 b Ak 21 1 21
MR T o 0 1] T 1) 5 A TR L9 P A S A I

2.3 S ER P BT/ SR (EXT)

A ER PTG AL 25 S A WA (R A DN R, R S N2 AT DU T M Bk e e
BN, DLL ETHE R ECE XOAHT 3 Ml AR, B nl DI Bk tRE S SRS
LR FWAER, DB A A7 8 A NAL S U#RAE, THER K.

24P RS

PRALZ Fhist bR AL ke, A FE N EEE RC IR HSI (8MHZz) , NG 42h LSI (32KHz) , AMiE
A8 HSE (4MHz~32MHz) , ARS8 LSE (32.768KHz) .

LGB RYETT % HSI. HSE. PLL. EXTPLL. USBHS240M. A7 35 HSI B Bhilk BRIA 15 B N R ST
b, BE S AT LGB AN B A Je AR 5 T RE ) HSE It 48 Il 2SR b 2 it , B0 RRE, R4
¥ B I HSL, G SRAERE T FR W, SR AT DS R AR S R T

LA HiEe F TG B AHB (515 L = APB(APB2) AII#E APB(APB1)[X 2k . AHB 1] fi% =i 4 5 f& 240MHz,
APB2 i EidliF 2 120MHz, APB1 K &% A 120MHz.
SR B BR R
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Legend:
HSE = High-speed external clock signal

EXTPLLPRES

/16,/17.../31

EXTHSEPRES

PLL

HSE

EXTINPRES

EXTPLLMUL

EXTOUTPRES

ETH_RMII_REF_CLK

' MII_RMII_SEL

ETH_MII_RX_CLK [}-

MCO1

HSI = High-speed internal clock signal /1..18 EXTPLL
LSE = Low-speed external clock signal
LSI = Low-speed internal clock signal HSI
PLLSRC
HSE
| TR/’;‘EJMPEES TRNG_CLK 1M
HSI
TRNGIMSEL
HSE
| ADCIMPRES ADC1/2/3_CLK 1M
HSI 117214132
ADCIMSEL
FLASH_CLK to
Flash programming
RNGCPRES
1172/3/4/--:132 RNGC_CLK
USBHS_240M ADCOTGPLLPRES
PLL N12f---12 ADC1/2/3_CLK
ADCOTG
PLLSEL  [ADCHPRES
11/2/-++132 CKMOD
Hst FCLK
PLLHSI SCLKSW
PRES PLLINP PLLOUT HCLK HCLK CPU AHB BUS
RES PLLMULFCT  PRES EXTPLL 240MHz = .
— SYSCLK AHB |MAX 1/8] SysTick
PLL Prescaler |——| HCLK to
240MHz HCLKPRES
osc_out s ose USBHS, 240M | 2512 - SAC/SDIO/USBHS/ETH!
0SC_IN 32MHZ 2 FEMC/XSPI/CORDIC
= PLLSRC APBL
Prescaler 120MHz MAX PCLK1to
HSE 11/2/4/8/16 APB1 peripherals
HSE
/128 APB2
0SC32 OUTCH (s osc| Lse ATC CLK Prescaler 120MHz MAX PCLK2to
0SC32_IN 32.768KHz Lsi — 112/4/8/16 APB2 peripherals
RTCSEL If(AHB P | 1)x1
LSIRC rescaler = 1) X
IWDG_CLK
32KHz - else x2
LSI SYSCLK ATIM1/2/3_CLK
LSE
HSIH  —————— I PTIMI/2_CLK ATIMCLKSEL
HSET If(APB1 Prescaler=1) /1 GTIML/2/3/4/5/6/7_CLK
PCLK1— else /(Prescaler/2) BTIM1/2_CLK
LPTIM1/2SEL
SYSCLK If(APB2 Prescaler=1) /1
EXTPLL — else /(Prescaler/2)
——1252/3_CLK
g A
125213 CLKIN [ HsI SYSCLK GTIM8/9/10_CLK
12S2/3SEL
GTIMCLKSEL
ETH_MIL_TX_CLK[] i USBHSSEL |+ UsBHS 240M
—— eth_mii_tx_clk HSE USBHS —

USBPLLSEL
MAC_SPEED | L———» eth_mii_rx_clk
EXTPLL USBPLLPRES
11/2/3..115
eth_rmii_clk PLL
b HSl
|- HSE
vcoz L MCOZPRES CLEF
[1/2/3/4]..116 [ USBHS_48M
I PLL
[ EXTPLL
I USBHS_240M
Mco2
t Hsl
[ HSE
MCo1 L] MCOIPRES CHEF
[1/2/314]..116 - USBHS_dgn
[ EXTPLL
I USBHS_240M

[ USBHS_CLK(60M)

USBHS_48M

PLL

UCDR USBFS_CLK(48M)
USBPLL_DIVCLK

USBFSSEL

FDCANPLLPRES

EXTPLL [112/3...115
FDCANPLLPRES
PLL 11/2/3../15 — FDCAN_CLK
HSE ——

FDCANSEL

2.5 /BB

FERG A BN, AT LAE BOOTO S| AN 1T 55 boot i B kvt £:7E 5 A7 J5 i 5 sh L X
B ENAEE AR (Main Flash) 5 50
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MBI TT RN T EK:
F# 2-1 B BANK R BT
Option Byte B M XEPLEBIEI T, Y ) A7 25 R f R s s ik
FLASH_ BEMER | MainFlash | Main Flash System
BOoT |"BOOT1[NBOOTO|nSWBOOTO| BOOTO S S Memory SRAM
1 X X 1 0 Main Flash 7iff | 0x0000 0000 0x1000_0000
— (1) —
1 N 1 0 N sz | 0x0800_0000 [X0B0B_00007)OXIFFF_00001 4, 5500000
0 X X 1 0 Main Flash J5 0x0000_0000 0x1000_0000
(1) — _
0 » 1 0 | ckasrpay |©X080800007 o, 0800 0000 | ¥LFFF-900010,5000 0000
X 1 X 1 1 SystemMemory| o o0 0000 | 0x0808 0000 | ©X¥0000_0000 |0x1000_0000
X 1 0 0 X AN - - 0x1FFF_0000{0x2000_0000
X 0 X 1 1 0x0000_0000
SRAM JEZ) | 0x0800_0000 | 0x0808_0000 [Ox1FFF_0000{0x1000_0000
X 0 0 0 X 0x2000_0000

JEL. MCU fiFlash 28 #B12KB 154 ', #2458 4 #0x0804_0000; MCU fFlash 25 & AUMB/EA T, A245H
£ #0x0808_0000

#* 22 X BANK R S5 75 %
Option Byte £y St REE SRR T, 1 Y AR A i A de ik
FLASH_ BB Main Flash Main Flash System
BooT |"BOOT1[NBOOTO|nSWBOOT0|BOOTO BANKL BANK2 Memory SRAM

1 X X 1 0 Main Flash | 0x0000_0000 0x1000_0000

_ (1) !
1 N 1 0 x | BANK1 j33) | 0x0800_0000 0x0808_00007) Ox1FFF_0000| 5, 55090000
0 X X 1 0 Main Flash 0x0000_0000 0x1000_0000

(1) — .
0 < 1 0 | BANK2 7y | 9x0808 000071 40800 0000 |**1FFF-099C 0420000000
X 1 X 1 1 |systemMemory 0x0800 0000 | 0x0808 0000 | ©X0000_0000 (0x1000_0000
X 1 0 0 X J&Eh - - 0x1FFF_0000{0x2000_0000
X 0 X 1 1 0x0000_0000
SRAM Ji3 | 0x0800_0000 | 0x0808_0000 |0Ox1FFF_0000{0x1000_0000
X 0 0 0 X 0x2000_0000

JF1. MCU fFlash 25 A5 12KB 124 . 24414 /0x0804_0000, MCU fFlash Z25& AAMB &4 . 45 H1F
_40x0808_0000

J& B INE R (Bootloader) /77 T R i A7 fi 4 1, nILUE T USARTL Al USB #2 1%+ FLASH Memory 3474

R

T BLE I it B RCC_BOOTREMAP.REMAPSEL[2:0]#E 4T3 0 2 Hiy hil- 28 i -
W\ xSPI A7 fik %% remap J& 2
W\ FEMC 417Gk # remap 30
B )\ SDRAM S 776k 2 remap J& 3

26 (L FR

5 ANy EREE: VDD. VDDIO. VDDA. VREF. VBAT. H i1 VDD &5 i, FEAMHE RG . Wb &R
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Gifft e, VDDA NBIIAMNAE IR, TS ANt VREF AR AN LS % iR, DISRALE m ks
J¥. VBAT #EH MR, A& S,

5 ALY DX, 3 A S L PR AN R] A PR XA

B VDD i: HEVEEA 1.8V~3.6V, £ N MR. K4 GPIO. HSE. HSI. PLL. POR/PDR. BOR.
PVD. USBPHY ftr,

VDDIO #: HJEJEE N 1.8~3.6V, 1] LLZ PD6~PD7. PG9~PG15 ix 9 4™ 10 Jh 7 fitHi
VDDA . M EJu N 1.8V~3.6V, FE N ADC. DAC. VREFBUF. TS ZfitHi,
VDDBK I#: HEJEE Y 1.8V~3.6V, F% )y WKUP 5|, NRST. PC13/14/15. LSE. LSI &t .,

VDDD ¥: HJE 4 1.1V 5 0.9V, F %A CPU. AHB. APB. SRAM. FLASH. RCC. TRNG Filk#54
AN E

B VDDDBK #: H 5 0.9V 5% 0.8V, FZ N PWR. Backup SRAM(4KB). RTC. LPTIM. WKUP 5] .
NRST. PC13/14/15. £ IOM. IWDG #1 RCC_BDCTRL %17 ss L

2.7 8461

PR, T L S 7 (POR) R Hi 5 57 (PDR) HL B , S 43 HL B B b T T RS » (1T 2 26 (6 B L 1.8V
T AR 4V ool T BEE MR (Veorpor) B S6PFT 5 BUIRAS, TS 06 PR A5 o L .

2.8 A] 4 72 H 1 00 2%

WHE— Mg R R (PVD), & BAVoo/Vooafit B 5 B{EVevo ELE, Vool & T 8005 T REVevo it
B b, bR A UK HESE R . PVDIREFEEN RS « KT Veorror MIVevp HIEH S %
* 4-6,

2.9 {RTFEAR

N32H492 SR U MR D FER =

M SLEEP#:{

TESLEEPEIA T, RACPUREIL, B SMEAL T TARRE I AITE KR AL h Wi/ SR i e BECPU .
B STOPO#i=

STOPO# {3 T Cortex -MAFIR FE FEIRIE X, ZESRAMAI 2728 W AN E R HIIHNL T, STOPOR R AJ LA B %
R REVHFE. TESTOPOREIN T, = HEYRIR ) KER 4 80 o< 41, #lanPLL. HSI. HSE.

M. A] D@ AT B B R EXTIE 53085 4 WSTOPORL R i, EXTUE S0 LLESN 16 MEXTHE 5
(/OHHZ%) . PVDI#IH . RTCHMEfE. RTCHEHZE,

B STANDBY#IR

TESTANDBY 5 I 1] PAIA Bl A 1 L TH FERZS o PRI o R 28 5 5C P, PLL. HSIFIRCHR % %3 FTHSE
AHRIR G g WA O s EASTANDBY UG, K0 772 N G 2R, B 72 N AR IR
backup SRAMA[IELREE, &8 i k) T4 .

Mafi: NRST_ERIAMBEAE S IWDGEAL. WKUPH| | LA iy . RTCHEE sk RTCH%H, LPTIMME:fE
4,

B VBATHIZ

FEARAT I, WSE Vpp L, #0K EEh#E N VBAT B, 7 VBAT BRXF, B& T NRST. WKUP.
PC13 TAMPER. PC14. PC15 Z 4k, KZ% 110 5|t = BHIRE

MafiE: VDD B
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2.10 EEFEHEFI(DMA)

DMAFE | 8% S 3L 0] PAYy i) 2 N MAL: Flash. Sraml. Sram2. CCM Sram3. FEMC. XSPl. CRC. SDIO.
SDRAM. CORDIC. APBl1. APB2. ATIM. ADC. DAC.

DMA#E I 4% FHCPUZ 1| LT WU 2 B P Hdk 2 5h. BLE 5EksE, LR CPUTTREI ATfE s . A
I, AT OB CPU FH T HoAth 1 55145 AT 45 515 44 4k R Gu Th#E

SHETHADMA (DMAL. DMA2) £ii4%, S DMAXH| LG8/ B HEIEIE ., M EEiEHTRS KA
BAANERZ AN N AE VT AT SR o 3R A 3 2 3% 1 AN [R DMAE & I8 56 2%

FERHEA T

W16 A[OZACE ) DMA JEIE: DMAL fl DMA2 &6 8 /Mifil.

W RFNAERINAE . AF RIS RSB R A7 = Rk i 2

W B DMA JETE SCRFRE A8 SRR A fil i R o s Ak, IR i &
|

aﬁDMALL%ﬁ%%%ﬂ#%%ﬁ<mwxGmmxmmumnmu XL 4 MRS, W LU
AL E o FA AR IR 2 sk i — 2D LU B iR R 51 GEIE S DA E e g (R 515 K
FEE RS R ) .

CIEA MR S E 7N N 12| 7 = VA A € 7N Y 1 DS VA
u NI TE W] AC BRI d R 2

| tﬁLLﬁSA@4M$#%Eﬁ¢%(%ﬁ%&\*%ﬁ\%ﬁ%&)ﬂl4é%¢%ﬁﬁ<$34
HOEEEEE)

m A5 MHL: Flash. Sraml. Sram2. CCM Sram3. FEMC. XSPI. CRC. SDIO. SDRAM. CORDIC.
APB1. APB2. ATIM. ADC. DAC.

B A E AR L L (0~65535)
B R AE, RRKEREE, AW E 1/2/3/4/5/6/7/8 .0

211 SERTEBR(RTC)

RTC 2 —HIESHE TR TH S, W O I i, ar st 4 i TR, 0 B A I i v B R o S04 i o i
TR R

SERTETED (RTC) s — ML BCD 5E B 4%/ 1HEE

BT LRI A M

A G PR I ) Bl v I

A 32 i FF s a ity 4y By 0 AL B UL9) B (BIJD

ML) 32 fr 27 A7 d B LAY

PHAN G e ]

AN 32 M frde B S mAE e . s By . A B U9 B8 (B
PRANIISLIY 32 i aF 47 a0 & g A ) S A

RS RHED e

AR — NSRS B I SIS B R (50 51 60HZ) AEWS F T ciodt H ik B
AT B R R PN R N AR A i A

i R ER T
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® 20 MEindrAias, FEMRIFERT SRR
® AP/, EFEREEN AL B B MBEER A, ARG AR
® RCC W {fafiifE RTC itk H S RFFE TAEVEHIN, RTC EAEMBATHAZEIE (B3 RUN £

. SLEEP #=. STOPO #z,. STANDBY A1 VBAT #iz)

® RTC IRt M figys o] L MCU M T A K IhFERE 0 R e (SLEEP £13, STOPO f%:\F1 STANDBY
[E W)

2.12 ERSBMNEIM

N32H492 L FFix % 3 N dUe it a5, 10 MNMEHER 28 2 NMEAEN 2. 2 MEIHFEER 8%, PL& 1Mk
SEAETIMER 28 LANE D& T e 2881 1A KRGS 2 i) 28 .

R T S e 2. e 88, A 2K IR e 23 D
* 2-3 ENERINEELLE:

. . BARER
sempgy | VPHEAR | X BAHRS WAL | g | BOEDN | Py
E iz piibizH & (MH2) (MH
z)
ik,
ATIM1~3 1647 M, 1~65536.2 [A] (14T 5 B 4 4 4 240 240
EXAN
ik,
g: m RyXA MR, 1~65536.2 [A] [1AT = B 4 o 120 240
ENAN
ik,
g: mgii 164z M, 1~65536 8] f{4E i 3 4 4 T 120 240
Sl AN
ik,
GTIM8~10 1647 MR, 1~65536.2 [A] f{ 4T 2 5 4 4 1 120 240
Sl VAN
BTIM1~2 321 H) b 1~65536.2 [A] [FAT = B4 0 ¥ 120 240
. 1. 2. 4. 8. 16. 32,
LPTIM1~2 1641 ) 64 128 0 ¥ 120 120

2.12. 1 A E R ER(BTIM1~2)
FEA I S5 — 32407 [ Bl ki g
TR
W 32 [N EE N O R .
B 16 (AR T g . (SRR EATICE Y 1 3] 65536 - [A] AT = AE)D
m EAEFR/DMA AR
& g

2.12. 2B B2 (GTIM1~7)

WA ER 2 (GTIML/ GTIM2/ GTIM3/ GTIM4/ GTIMS/ GTIM6/ GTIM7) FEEEH T LA 74 : SN E =it
1T TR NAS 5 Bk 58 B R0 = Ay T 45
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TR

B 16 i [@EEEHIT RS (GTIM2/ GTIM3/GTIMS/GTIM6/GTIM7) , Al seHim Eitd. mFibsk. .k
IS4

32 i A BN AT EEE (GTIML/ GTIM4A) |, vl sRBlm] Bib#. 1 Fibgk. b/ R4
16 ST FE T A0ids . (AR L E > 1 51 65536 2 8] 1AE = AH)D
GTIMx % 3CHF 4 4~ iliE

WIE TAERGR: PWM S S e, sk . Nl 3R

s AR A P A TIDMA:

& FHFF

& il RFELF

L I VNGBS

& b

AL I AR T P ] ) 2§

ZANEI 3 N EERAE S, LLSEILE I 2% ) [R5 U 1
e (B2 i dsdk . FHTEERIEATH A fENT ek 77 r
BRSO T = A L
SRR I LU A A S

2.12. 3B F e T 28 (G TIMB8~10)

HWHER A (GTIM) EEA TR E: XA E AT TR DRI G 5 Ak 58 BEAT A 5
A, W E I 3 BA AN DU RE . SEXHmAFR EThRE . &M T rALiEdl.

TR
16 7 [ 28 s . Carseglim Bt g, R R RO
16 A7 AT RE T A . (OB AR BT E N 1 3 65536 < [8] (AT = AHD
CIE TEN -Ra it
GTIMx % 5 A™illiE
4 MERIEGEE, TAEBCS: PWM S frd tess, ko Bt . fa i3k
IASCRECZ B A EMANGE S, TR e B0 a5 B T 20 ol ik E
WR AR AL AR BT/DMA:
SR AT
fiuh g A
LD ETN
B LA
EIESERSEIPN
W BEIX R T S AR A T M
& ST GTIMx, @i 1 ZRrkIhfE
W AE AN T E

*® ¢ 6 0 o
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LA EN AR W ERERAE ke,  DLSEHLUE N 8 10 [R20 ik
WE (RS gatddiz . TaESs T Pus AT e i
BRAG RGO T = AR R

fioh A AN ATE D A B IS B B T8 ST HL O A

2.12.4AB&K EBHER(ATIM1~3)

FPEEHER S (ATIMX) EER TR E: MRAE S AT TG RS G S Bkl 58 LA™ L
MBS . @PUE N & BA TAMM L DIRE . SEXCHAFIRIZEDhRE . & H T AL .

F W R

W16 AL EZREEGT RS . (TSEEE B, R R R R

B 16 LA AR T ias . (O PARECPTIC E v 1 5] 65536 7] (AE = AH)D

B RFEEE

B ATIMx &% 9 M@

B 4P/ ENEE, TR PWM S b, sbkeb B . NI IR
B2 SRR R E RS S

B R FEAERAERTTEAETBI/DMA:

SR

fiuh A

LD EIN

i LA

GIESEREETIPN

B DX B ) 7T 2R A2 1 EL A M H

& ST ATIMx, @i 1. 2. 3. 4 ZFrbIhRg

A I A AE i

ZAN TS 4 N EEREAE S, DASEIIE I 25 1 [R5 sl 1z
e (B2 mliddsd . F B ERISATH AT ek 77 hr
BRI T = A E AL

i R N A R A/ B b 2 T D L O

*® ¢ 6 0 0

2.12 S{RTIFEE R (LPTIM1~2)

LPTIMZ — N BAA Z A BHIRII16 A E N 4%, &) DAE T DR R REFHZAT . LPTIMA] AERA A T
I BRI A OL T agAT, AR ko tH8as . seAh, LPTIMAT LUK R G0 MR D FERE e i, DLBRAR A Zh
FESLHL RN ThEe”.

FEREEWT

® 16 fi [ il ##

® 3bit WM, 8 M MiET (1. 2. 4. 8. 16, 32, 64. 128)
® AN BRE

& EBEHEPE: LSE, LSI, HSI, HSE 5{3#% APBL1 i 4
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& SMBEEPYE: @i LPTIM Inputl Fi A BISMTI 20 CTAERG LP JR% 481817, H T ki vt £ds i
D

® 16 bit B3R F A4 (LPTIM_ARR)
® 16 bit LLEZF 748 (LPTIM_CMP)
® ALl R TR
® T G R A A\ ik
® Tl JEE R T AR A TR A
o WELEME (PWM)
® WL E 10 Mttt

® /R

® kP tHO, SCRFEB L Bk CERS AR IERS)
2.12.6 RGibT B 5 I 33 (Systick)

XA a8 T SEmHRAE R G, AT MR R T s
ERA NI

& 24 (IR AR

L =2/ ViR

& HiPEER N O I REFAE AT BRI AR G T

& AR PR

2.12.7& T I E R 33 (WDG)

WEMSLET (AWDG) ME L& (WWDG) JER 8%, MR REAFHR B . A 100 I 86
AEH RiE, $em T ARG e VERE IR P i HERf 1k .

MArETTH (AWDG)

HSET T (IWDG) HiZ AT 7E32KHZ I Py 3B B (LSIN D 353, 7EFEMRHFJ fFRMCU-RFE R 2
i, EUVRAT BT, BT DR g e A . E R R R e L T e
P T 3 ) R G . IWDGHE A 3 B | 1 2 FRURR e 2 S g 5 A oy R AT (L e
5 P B O S TR

2 HL YR 27 2SPWR_CTRL2.IWDGRSTENAZ & 1°, IWDGTHE2siAFI0K;, 2774 KRG H A (i E
‘0, IWDGEIHHEATELELD

TR

HSTIK) 12 7 ik i K g%

RC R G &SR (AL (I 2, W LA LAEZE SLEEP. STOPO 1 STANDBY ## X
AJ LAVCHC 5 A7 R Dy AE R i

M AR F) 0x000 B, RGN (WSS T & T 1D

HOETH (WWDG)

wWHETTH (WWDG) I fi2 APBLIN Bl B LA4096 73 2 1), Il i Inf [ B F A ic B RAS MR Frig AT 2 15
FH . Bk, WWDGKE I TREHAERS, 8 3 W42 BRI AN B0 i 10 I 32 8 2% A 5 B8O FH R e O 125 1
IEH BRI A . 2 WWD G IR 2 2 78 B & 135 17 a4 2 BRI HT BiWWDG_CTRL.T6£2438 40
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e, RERGELL.
T EREPEATT
W 14 PRI TR T AR
B WWDG JiHlJE, U IER TRk ERL
& HEH AR RIME N T 0x40
& YIS R BEME R TR D AR SR, FETINE

W AT M EE P R E T 2 OF FLb W AR RE S TE SR A B Ox40 I 2 7 AR e B v
(WWDG_CFG.EWINT)

2.13 I’C B&kEn

I2C(inter-integrated circuit) B 2k & —Fh V2 N S 2R 450, B RAMRDURLZE, RIEHE @ 2 SDARII £ 2
ZRSCL, WX PIRE:, B 5 1PC 2R M A 1 25 #1 il UIR I 12C 2 2 1 Ik B 43d 15 .

12C 2 DU H 2 A AT 12C 2k, ATH T MCU RIS 12C B4 B R 12C 2 DUBHSEIL T 12C Bl
(bR A AN PO, B4 CRC TH RIS DI AE SR SMBuUS(R ZiE B 28) F PMBus (L JE FILELZR),
UEANERR L Z EHLINRE, EHITA 12C MARE I P Pl fh#k. 12C BB S R DMA i, W)
A Bk CPU 4.

12C $ H f) EZ Dy RER RN T -

[ —4 1 BE mT S B EALD Re SCnT S B ML) e

FEIAT LR 12C BN B s

SCRF 7 AR 10 A7 F AR SR 7% bk

BN 1PC E A& T LA R Bl R6(E 5 E 155

VBN 12C V% ELAT AT AR (1) 12C HUhEAS I L 452 1457 K00 1) B i
SCRERRIE (B iy 100KHZ) RS (% 1 400kHz) 18 U1 PR+ (5 s IMHZ) X
SCREHPIBTIA S, ST AR e ORI R A

A3 [ BB AE FE T A

S DMA st

AEPEN PEC (FROCHEIRAGID A BRI 56

%% SMBus 2.0 1 PMBus

B R FIFO 3K

2.14 FHRPRPWREEUSART)

WA FEE P WCR S (USART) f&—FasU TR ATHR A Bk 1, SO AP R VIR . FTRIGECE, B
8T 5 2 FOMB IR AT 2 TR .

USART #:1KIE SR SR R E, Wy FhEid DMA HHTELLEE . USART b2 A28 IE S .
LIN #50, F2P . ekl 0 TdlfE . e kA 0. IrDA SIR ENDEC IhRg. DU A Thae .

USART = ZRHEU T

B R R

B SRR LA

B OBRRERATECE, SRR ATE 15Mbit/s
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B C7RF 8 £5EL 16 5 RAE
B 73 8bit 5L 9bit X dE i
B RN H T OR BRI N R FIFO
B 1bit 5 2bit 1= 147
W SRR AR AR AR I A S R B A A
B CCRREECRALEE RTS. CTS
B R DMA K
B CREAAHEZREG: WRMBEAUTES, HENERERA R, T A PR A 2RI B R AR R e iR
B CCERFEDRE, R AR AR N R I R R AT A
B CCRRERE RPN, 7S 1S07816-3 Frifk
B CERRATAAMMY (DA SIR) ZRiS 5D, FRALIE W SIRThFEM FhIE 1T
B HEFLIN B
B R EPEE ARSI B AR MRS R MR . RIS R
B CREENTRINER . RIEEIR A AT CTS frid . KX, Hds Ol Fdim . SEL=aSH.
KOG AE R . LIN AU . DL A, 22 2% i DX AE A Ao e 7 b i e L Bl e i el
P
EfEHER USART1 | USART2 | USART3 | USART4 | UART5 | UART6 | UART7 | UARTS | USARTY | UART10
SR Y Y Y Y Y Y Y Y Y Y
EA 3L Y Y Y Y Y Y Y Y Y Y
LIN Y Y Y Y Y Y Y Y Y Y
EEZES: Y Y Y Y N N N N Y N
B oA
CEXLT) Y Y Y Y Y Y Y Y Y Y
#HE R Y Y Y Y N N N N Y N
IrDA £LAME L Y Y Y Y Y Y Y Y Y Y
DMA i A% 28 Y Y Y Y Y Y Y Y Y Y
[l Ry Y Y Y Y Y Y Y Y Y Y

Y = Sz, N = ARz
2.15  BAESREER T AR i1 ) 8% 8 (FDCAN)

N32H49212 43/ NFDCANAE B, 75F41SO 11898-1:201545#E, X HFCAN 2.0A/B5CAN FDMY, FZAIEISO
FrfEfIBosch i

A, CANAELFDCAN1&2I4 3 RFISO 11898-4H K g i B (8] fih /%2 CAN(TTCAN), BL3EFAF [F) 25 s [8] i
BE. EERARGH (A A BPER AME . FDCANL&2HL & B[] fih & Thiae & M n 2947 %% . CANFDHR]iE S
S fd 2RI T ik &2 CANGE A — 2 &

3MFDCANE L ZAANE BRAMX R, FTHUCH S JEss . BFIFO. URZE X . KRIEZEMX . K

EHEMFIFO (LR TTCANf A 2% . T ERAMAL TMCUNISRAMH, #4GHhE AT Al E , B /MFDCANH
KAT4>EC4480% (32bit)

FEREAR
B 74 1SO 11898-1:2015 F1 1SO 11898-4 Frifk
B ¥ CANFD, &% 64 FHi¥iE
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A
\

D

E3|23 57N

YRFE A A S TTCAN 1 20A0 2 2% ({37 #F FDCAN1/2)
SCRF CAN f5i H Al %

S AUTOSAR FaifE

Y RE SAE J1939 frdE

SR O IE A Th R

PN T IC B R 3IR FIFO

PSRN e 0 BN B R A SRR

k% 64 LRI HIX

&% 32 ML HKRIEZMIX

Al HC E & 1% FIFO B EA%1

AIC B R IE AT FIFO

SCRFATECE W E RAM, 3 4> FDCAN 5 il 28 3 =
GE NG S

AT B R PR R
PNk CAN PIAZE AT APB S 25 i)
BEREC LN Y

2.16 EATAMEEO/NEBEZTMEL (SPI/I12S)

SPISC VR Fr FANE B IR T D AT U5 NI S . SPITT ARRRC B i A 2 85K, JF 9dth
R SRALEE I B (SCK) . I T 2R HlE, B — 28 XA S 2 2 B0 TR0 A4, 383 Fr
T FCRCI 5 o

12S 2 —Fh [E] D B 47 8 T B & SCRFDURR 2 AbR AE, ELFE KRV 12S FrilE, MSB FiI LSB X 554w ifk,
PLAZ PCM bR, B TR, ATCLTAEE MM 2 PR e ENE&AR, et mah
YN & X R R

SPI 2 I FEEThRE U R -

A X T AN T R  pR

PESER SN B
SCFF 8bit B 16bit Hk ik =X

KR AL 7] G 2

P A B ik R

ESF ol AR e RV AR o7 T P
FIEFEWCS A CRC 5 A58
X FEDMALH i

B R IEFIFO 877717

12S HE O FEEINREAN T -

TR TR
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W SRR R ORI AR U A

W AR AARME T LA R KR 12S BRvfE. MSB X FRAR#E. LSB XS ARdERT PCM frifE
B EHCRAEAER AL E, YOI 8KHz #| 192KHZz

W FRASE B T E

m HdEJi R MSB

B CEDMALRIIIAE

W SRR R T

2.17 ZLHBATIMEED (XSPI)

XSPLZ T H0U WY/ )\ ZRSPIAMSE A5 e 1 o 7T LATE [0 N A7 B S 2R = R A

SCRPEAE R (E FIXSPITFAE 8 BAT A A AU AR I AE U B ez 2 sk S ), R4t
R HAL N A A Gk 2 A

TERHEITR .

W AP 12048407 H

B 7 #Single SPI/Normal SPI. DUAL SPI. QUAD SPI. Dual-QUAD. OCTAL SPIfE =,
B ¥:Motorola SPI:

€ Standard/Dual/Quad/Octal SPI

S #F SDR il DDR ##x{

DI I, B R SCHFDDRA% 46

SCRER B e K

T (B B AN A A T, ks X 53R RIS AT R A e &
& FIFO H T RIEAIE

FOVF 8/16/32 i FuHE Vi 17

# Jf]16Word TX FIFOf116Word RX FIFO

SCHFDMA

S FEHyperbus il

XIPHEASCRFSPIEEE, SCHFHE{TNOR FLASH

& RRESEHE

& ORI

B CSCREXSPIMEHATAEY H ahf s, BIXSPIAMEARAL B SCAHit, AT ARIS I 52 U2 SC H Bl 2 i L
CPUMAT, MR AN SEAEAH B 07 Ml B, s ml a4 A Re /22 RE, MR CTNVRIX, H A
Ty ]

B 7 EFE4TNAND FLASHFIPSRAM

B XSPIXAMBAEAEEATE ST IF, M TEXSPIFIAGAL)G, S AN A RSNy 7 i 2 [ B A A7 i A
AN Ak Z AN T ZEXIXSPUSASNICE, BV EERAE AT 30 GEISSRAMILIE) HEAT IR S 447
ik

W EHUBLSIRR2A XA it 4z, AU SR LA FradedmN, MU Iy = A e i 4
10, MHUBETT AT 2 8 A i A
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B R EMEIEE
2.18 RIGHISNTAAEERZE (FEMC)

FRAG AN EAF P4 (FEMC) FISRVS R & SME A A, PIIRSE N I /5 22, 5 (b AT AN SRR KA
FFSAEE A YR, REREAE AN G IN AN D RO 0 R RN J& 2 P RS [FI SR B A S A7l 4 . T AN A
fiti S5 EFEMCHE I B H 1 bk . BB A HIE S, FEMCHEE —ANME— 1 7 %455 R X 4 A [l R S 1
o

TR R
B SRR DU AR
SRAM
PSRAM
ROM
NOR Flash
NAND Flash (SLC)
LCD (8080/6800)
THEFIAS NAND [NAEEL, fififF 1bit-ECC mIAM ik 8K 15 4
SRR R AR AE I (Burst) ViR, 41 NOR [A47Hl PSRAM
8 ok 16 fi % 2k
N R S AR L AP el
B I g A T DA SRR SRS [F] 1 234

HLHE AP R4 2 O BE e E, o 32 A7 ff) AHB V5 )i R, [ 3l S 16 788 8 fir, SeHlFIAMER
16 75K 8 A7l A FIE A5 K 32 A2F AHB V5 A5 R, HE e BIELE) 16 A28k 8 ALY, XFAME 16 f78k
8 P Az v in

B PSRAM Fil SRAM #1437 5 5 fi GE A 7715 i 4

L 2R R IR IR R 4

2.19 SDRAM s

SDRAM SCREI T ZRFE 40 R

AN BABSZACE Y SDRAM #%&

8 fir. 16 fr % 2k vi e

13 frfTHuhl, 11 f7githhk, 4 ANPYEE banks: 4x16Mx16bit (128 MB), 4x16Mx8bit (64 MB)
TG E Y 11, 120 13 £, FiHbbkRIECESY 8. 9. 10, 11 fr
SN = N S

A Zh4T A1 bank i1 A8 B

SRR

EYNIEER A

A g e I 24

SR E AL
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Bkl SDRAM L HYIGA1L

CAS iEiEy 1. 2. 3

BA 9w AERE 2 1 5 SRR

BAEE SDRAM {5 Fiing it

2.20 SDIO¥O

SDIO#: [ € L 7 SD.SD /O Z k-~ (MMC) ENLEE O B2 T AHBAME S Z A1 2 iR R (MMC) .
SDFEHF . SDIORZ ISt . Hrbh, FiscHm 2 Bk -k RGHHS 1 IMMCARI AR & A, 1l Lk
TEZ AR 2 IR0 b (www.mmca.org) 3575, FT SCRFHISDAE R AISD 110 R Gtk 17 LUisid SD-F

P4k (www.sdcard.org) K75

FERAE LR

B SD k: 5 SD i RIS IRA 2.0 234

B SDI/O: 5 SD /O RMkEhA 2.0 32y, SCRFFIAN R EHE B4 1467 CGBRIA) A4 fir.

B MMC: 52K ARG IRA 4.2 J 2 BT 23 . SCRF=FANF I8 S 2eie s 142 R
AN X A - RS

B 7E 8 A AR T Ak S0MHz F AL i % .
B EPWTAT DMA iR
B ARG AR E S, F TS H AN A IR Eh 3 .

1. SDIO K HSPI #2514 15 P

2. HEZIRIEFZZHE AL, & KSDAFRE IR R 3 FAI0 H=CHISD K EL R & R HNO &8 7, A
X AOD G RE R A IR ZE T i S, R — Ly S ESDIO 45 HANEETEH],  ATIHESDIO A X
Loy 4, H4k, SDIFREFARD VO K15 Loy S 2 AT,  SDIO A% X Lo,

SDIOZE [A]— s [A[{¥ 32 £F—/NSD/SDIO/MMC 4.2+, {HA] PLSZHFF 2 AS-MMCHhR A4. 185 DL AT A F

221 BEHBETREKREEREE D (USB_FS_Device)

B HBAT B R A& 10 (USB_FS_Device) fiHueE —MFFAUSB.OE MU AN . RS TYEIZM
USB PHY, AFEEFSMIPHY . USB_FS_Device X FFUSB2.0WMY i X HiEkIfE5r. HtE£EH. I
AES A B 2D AR S DU R AL B 2 2R

TR
W R4 USB2.0 4nid 4% ik
W2 SR 8 AT E 1 USB iy s
WA A E SRR USB2.0 s (1 DU R AL 42 R
® il fLi
o =it
® il fLiG
o [F L4
Wb R A S SRR L
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B CRC(IETURBIE) A AL, S IAIAS A ZE (NRZI) 2 i/ gt A JE 78
B SR USB /K E e 1E
W EE I b R A e

222 B ST REEEIAEED(USB_HS_Host/Device)

USB S i 1 (USB HS Dual Role) , LA RFRUSBHS. USBHSH i # 5 75 5 (5 o s A i Al 4
AMER B AR ERE T . USBHS S FiHostis =0 fliDevicet® =, USBHSE & T — N HBINUSBEEPHY, A LA
P B il A5, AT EAMEPHY R F . USBHSH LA HFUSB 2.0 ST & SUII AT DU R &7 20 (4
A MR WA E D o 534h, TEUSBHSH#BIEAT —/DMA, FI{ENAHBRZ FHLE
USBHSHI 52 4t  [A] hn s Ho s 1% % o

FEREAR

SCFFUSB 2.0 Fif (480Mb/s) /453 (12Mb/s) MKi# (1.5Mb/s) Host #izX

SZFF USB 2.0 H# (480Mb/s) /4=i# (12Mb/s) Device #EX

SCREFTA ) 4 Py =K. fEmifem. ftEMdm. i R 248 5

USBHS N & =ik PHY, SCRemd, AL, JTFH4ME PHY

S #; HS SOF, FS SOF Al LS Keep-alive 4-ji#

SOF Jikrrlid it PAD %t

SOF Jfik g Py e 42 21 52 I 28 (TIMX)

SCREA-B R (ID 40

USBHS Witk DMA, JFAIIFECE AHB It (LR

AABBIRE, HlnfE USB M Ik R S8, REEBCF B gh . X PHY 1 DFIFO RN LAE 3
BAH 4KB TH RAM

Host B T L5 16 A EHLEIE, FEANEE H SRR AL 1 USB {140

Host BT Py B A 1 FE 2% «

> TEAMAMERECEAS R AR 20k 16 AN rhIboin [F) AR i ok

> FEARJEHIPERE A A B R ARG 20k 16 AN RN AL fing K

B Host X N E— RXFIFO. — AT S TX FIFO F—ANE AL 4 TX FIFO

B Device B A 1 AN A5 A 0, A5 84N IN ¥ SR 7 /4 OUT &5 A, IN ¥ £UF OUT i Ay
A AL E oAt E AL . W ek R DAL

B Device AT —NEE RXFIFO fl—A4> TX-OUT FIFO, &% 9 N4 TX-IN FIFO
BRI ThAE
J%: USBHS ZZZE/F/H16MHz, 19.2MHz., 20MHz., 24MHz. 26MHz2(32MHz #F 2542 1A 1E it # i

2.23 CORDICA#EAS (CORDIC)

CORDICHEF 5 nnl 0 B s 8 (R ER = MR B0 AT, F T e, it F54
ANV 22 oAt H i 0 R B8 5

FERET
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B SRR A AR
SCHF R AR R ZFIRUH 2R AR BR R R G

B HiPEI, TSI REE SRR Sm A DA ERPRES, BB SR, KR4 R AT
FESE R B S, AN 75 B A i Bl .

B i} 10 k% sin, cosine, sinh, cosh, atan, atan2, atanh, modulus, square root, natural logarithm.

W SCREE RURITE s a7 .

B SRR LA DMA RS R

B R T g

2.24 EHT ZAAHISRREF IR (DSMU)

DSMU #iH =B T EAME A M, SCRmIASAM MBS R T GEIED ,  FHFEE 4 MY
JEWE RS, PR RIEISAECT AR IR, SCILEIA24 ALY HERIMADCH . Ak, DSMU B E] DLk R
SR B P ADC A5 B ATfifs 2% (1) 34T BRI »

FEREAR

B CRrEA 8 MNE MBS R AT R EIE:
& CCFFRIRCER SPI B:l, R TEBESFRANE ZA SRS
& SCRFRTTC E ) S AR D R 2
& SCRFRHRETEMES, BRSNS TA RS
B CEFEIS 8 ANWIREUT IR TIEIE:
® 516 fisrEEx
& NHEEARIER B ADC 8L CPUIDMA 5 N (171ifi #3) ¥icifs
B A E NS A
& sinc JEIES: B % (13)5) AEREER (1%)1024) AAOIACE
& PUpds: REEER (1 3] 256) AIACE
W SCRFETA 24 Loy PR A o R
& SRR AHERIMT A AL (0 3 31 £
L SRR CEEREE S E Ry
B IR R E (W E R ECED
W CRRESR R
B SRR MRS
& BRAHR
& NEER ALK
L I NHIE XD 12
& 5% DSMU JEEAF (DSMU_FLTO) A5 it
m o BEE T
& & (KEETRE
& CCFRMSI AT E Sinc U IENAE (=1 B 3, ISRFEER=1 3] 32)
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& G AEEIE TR B R B A7 AR N R ATIEIE (12 8)
& CSCRRESNAE, ML TR R
WA A AR A R A CERRATRERAED -
& 8 AT A A A AR 1 2 256 MESE 0 5 1
& ESEERANEIE (8 MHATEIENCA S )
W R [ B A I & e e A A S
W AR A
L SRR S FN IR E
& P EUR T
W AR DMA B
WP FEOR. AR BRAE T RS R B TE N B
C NP SUCDEES 1R

& PN A SBARI R A i, PTAEARATIN ()26 AT, B SCRnEseiat, HAmTE
NI B S A

& VEARES SRS T ROUE, RS AMIRIE, SN
225 ERABWMABRBED(GPIO)

O R Z Y 118 4> GPIO, 44 N 8 2H (GPIOA/GPIOB/GPIOC/GPIOD/GPIOE/GPIOF/GPIOG/GPIOH) .
GPIO i AN HAm ) 5 AN L A B, B P ml DO 75 KR RIUEECE . B> GPIO 51 AR v] LU ST I B sk
H GERETRD « N GFD ERECTIRD BRI IR . B 7B DhRE 51 IS, HARR) GPIO
5| A K L iE i e

GPIO 3ify A LA N RHIE :
B AN GPIO iy AT H AR5y JC B s A TR
PN
LD NI R
PN )
B fE
Tt , R E
HEdf g, b RRATEE
M ThRE, bR Rl ACE
& JHREHIIGE, ETFRAERE
C I A Ol AT SRR
BT 10 SCREANE R
B i 10 SCRAMRDDAERE e, BT el R B AT e
€ 16~ EXTI AfH T STOPO e, B 10 W& N EXTI
€ PAO0/PA2/PC5/PC13/PE6/PD2/PD3 1] fii-T- STANDBY A& x{nffi
B SRR 10 TR

® 6 6 O O 0 o
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B SCEF GPIO BUENLE], BUE F R AgEd AL ER
B0 DAL A AR SifE, (HAL AL M35 7 U IRl /0% 1 #5474 (A FeVF1647 -7 B8 AL 7 Wi 1)) o

2.26 FREA/BFEFE AR (ADC)

12 fi7 ADC & &R VKB I (1) i e e 8% . J8 — 4> ADC, ADC1/ADC2 W] LLZH % ADC;
ADC1/ADC2/ADC3 7] LAZH i 3ADC.ADC1 % H 16 M FHifiiE, ADC2 f1 ADC3 iz £ A 18 /M5 HiHid,
FAVEIE) AID FE¥@iE v AR R, s, I, IR T HAT. ADC BB (Ext 5545855
7E 16 (R R e o AT DB ARE 110 1/2/3 A8 % N B 2 T E P 58 UM RIME N, 37 H. ADC
(8T N B (1) 55 KA 2N 80MHz .

ADC F BRI T«
B YFF3AADC, SCERfUR. A
€ ADC1 3CHF 16 /MEfiliE, 3 4N i,
€ ADC2 3CHF 18 /MEfiiE, 1 NP i,
¢ ADC3 X FF 18 /MBI
W FE12 7, 1047, 847 6 fisrEEER
& 12bit ) HEE N R R A 4.7TMSPS
& 10bit 7} FHE N R EE A 6MSPS
& 8bit 73R T R EEKAEES 7.2MSPS
& 6bit 73 FFFR T R SR A A OMSPS
W ADC R o AR BRE . SRAE R 50 T A i 5
& [UAficE AHB_CLK 1E A L/Em40iE, i nl %] 240MHz
€  ACE PLL 5{ USBHS 240M {E KRS B, e nl 2] 80MHz, (R4t 1, 2, 3,4, 6, 8, 10, 12
&  ACE AHB_CLK fEARFERMBME, el $] 80MHz, (¢4 1, 2, 3, 4, 6, 8, 10, 12, 16, 32
& PP R T AT Th AR, SR A E R IMHzZ
SCRACKAE, 4% EXTUTIMER
FITAE JERE (10 SREAE: BF ] D6 o 7T 57 4
A~ ADC 11 3 MELLE T 1
2 ADC HERUF, SRFETER, Fo o iEcE BAUE 110 1/2/3 SR mT fid & o ik
SCHF 4 P
& L
& ELLHHR
L .
L JEEEEi TS,
W R AR
W HREE — B R
B EBEA TR
& HEIT SR JE SR R AR N
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& EIE AT E A AR AE (GPIO i N AR E A E B AR AR SR BRI e M AT A N B
& ETTRRREEEL R x2, x4, X8, x16, X32, X64, X128, X256
& RN 0-8 WE
& 16 MBS R A A
m YR AL
& SRR AME
®  SCEHmBEAME
B % ADC #i=
€ X ADC #:: ADC1 f1 ADC2 A&
¢ — ADC#i: ADC1. ADC2. ADC3 &
B ADC LA HAE 1.8V F 3.6V Z[H]
W ADC SCHFFEHR I HETE Veer M Virer Z 7]

227 BFHEREB(DAC)

DACR T e ey, FERET N, HIEHiE . DACEHEA 8 ol2f B A, SZFFDMATNRE.
M DACHE & A 12bittE 20, DACKHE AT LA X 5F #4655 24DACHE & A8bittH 20, DACHUE AT LA Xt
5o BWADACHA — ML B A%, IO T 4. fEXDACKAT, ®A-DACRERT LAk 1T 4%
#, AT LAPNDAC (DACL&DAC2H] LI —4H) [FIBT #4768 F 58 . VREF+iELt 5| % A AE IDAC
ZIHE, EDACHIH M BHREFETHE T 5. N EKVREFBUFE A IE NDACHIZ E L, X HES %45
M (VREFBUF) #%5, 1% [HVREFBUFE 15,

M DACHT X R RIS i B4R, DACX_OUT S| AT LU EBE AN (GP10) o A DL F 3
J& FHDACH tH 2% 1 4% LASR AT 2 B sh i L

TR

Y FF 24 DAC, /> DAC X B — M7 ) DAC ¥ 2%

SCHE 8 ATER 12 frdi, B LE 12 AR 4 A 5 A A X 5 R A
XU DAC SCRF[RI A 8 s % 4t

/> DAC 13 DMA Tifg, H3CFF DMA i i pa il

DMA XU A5 AT 1548 S 2 iy o

WEFE . SMUIE . SR A AR

LRI R A U

B N2 HLUT S RF Veere M1 B VREFBUF

W SN R e

228 HESESME (VREFBUF)

S NE THESHSE T, nH/EADC. 12bit-DACH 2%, thnliit VREF+5| I /E4 i 4H
HHIHES %,

229 EHILARKHTHHEEIT(CRC)

ZAREREE R, T CRC32 1 CRC16 HIThRE, TEIM AL (CRC) 1A B uHRHE [E 2 A R 2 S RITEE
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CRC 54 . fEHMMA T, CRC AR I T IR B A% 5 s e A7k 1) LW PE AN 58 B . ENJIEC
60335-1 $Efft 1 — AU IE N A7 SE LI U775 . CRC THELLITH] IERE IS AT I T SR RO IRST, 2RIA 5
BRI AR S B PR AT R, SRR AE R AE TR € I A2 8]

CRC32 FEHRHMEMI T

CRC32 (X3 + X% + X2 + X2 + X164 X12 + X1 + X104 X8 + X7 + X5 +X* + X2 + X +1)
32 DAL B A A 32 A7 Hin HA AR AL

CRC T8 [H: 1/ AHB FF&HEH (HCLK)
W 8 M arfras (Rl T A7l i 45D
TEHITCARTH AR E A&

CRC16 EZ R T

CRC16( X6 + X15 + X2 +1)

8 D FE I HAE AN 16 Ak H R B RY

CRC i+ 5 [H: 1/~ AHB FF&HEH (HCLK)
AT B IAIUAME, P TC B AR I0 A5 1K /N i
S 8bit LRC 13618 A ik

& ERTURUEYIGE T E

2.30 FRGEEEMSINE S| 2 (SAC)

PR BELVERE I 51 88, SRR 22 B B 30025 A ] 5 L o PR 8 o SRV A0 2% 8 S W SR ke, AR T 4
LI 5 REARK IR 42 i I e S P

B SR I SRE TR

> SCFr DES SRR
< ¥ DES Al 3DES hnfigs5iz s
<~ TDES 37#F 2KEY Hl 3KEY #i5{,
<% ¥ CBC il ECB iz,

> SCEE AES SRR
< X 128bit/192bit/ 256bit Z 4K
<% ¥#F CBC. ECB. CTR iz

> SCEE SM4 SR ELE
< ¥ CBC. ECB Kix

> SUHF SHA ZuiEsyk
<% S2FF SHA1/SHA224/SHA256

> S MDS BRIk

> SCHF SM3 ek

> SCFREREALEE X

JF: SACHLE L (FIT #1172 B 120MHz »

231 PAKM(ETH)

N32H49237 #— N LUK A AE, ETHAL 210/100Mbps AR IMAC. ETHELE R FH % FH DMA AL B it
(% S ERE, SCEMIL. RMIEYEEE (PHY) SBIRGIARAERE T, S2E LLOK X B i i 3% 5 420
DA IR AR BRI ST A AR G R
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W |EEE 802.3-2015, A TLLKM MAC. MII
W |EEE 1588-2008, F-T-#% i 4%} (] [ 5
B AMBA 20, AT AHB 3 A1 AHB M
B RMI B RMIEE 1.2 iR
F W R
2.31.1 MACHH%
MAC TxFIRx3E 4
W R HAR ARSI AR O i
B SCRFRUR PHY 42 1528 10/100Mbps 5 14 ik 2 «
o  Mil, HT 5MBHuELUKM PHY @15
® RMIl, HT5AMEHELIKRM PHY iE{E
WA
® 7fF CSMA/CD X
® IR IR R
W 32 A HE A
B XL EEE (IEEE 802.3x #{54E WAk e i &)
B SRRl RMON 3¢ MIB 11448 (RFC2819/RFC2665) 47 5l X454t it
W |EEE 1588-2002 Fil IEEE 1588-2008 il fr) LA W £l I [l (7E PTP Hdfs G111 Tx 3k Rx RA 43
64 iz i A ED
B SRR KPR (PPS)
B CFEEHATRCE M PHY #3451 MDIO (Clause 22 f1 Clause 45) F4% 11
MAC Tx:
B ORIEMAE AR RT A9 SFD
W ORI AR A f R I R 32 AR
B TR E R CRC MRS (PAD)
B A RFREOR KR, DASCRRRRAE LUK O B s 1k 16KB 1 B LK I 4t £
AR IR (40~96 £, BHEKEN 8)
W |EEE 802.3x Jil S 1 il X TE IR 240 N A RN TR e 4t B B A 5 R A5 A B H0E A0 (A DA U
MAC Rxft:
B BEIERAE E E BRI PAD I CRC
B BRARE EINERET 265 SFD
W AR AR BRI
RIS R E

® A48 frFEEHMHIE (DA) Tk, BT IEE Y
® 448 ArYEHibE (SA) HbER ALt ERs, BN TFIATECE FERY
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® 64 M IERY (Hash) , &M T ZiGFIHEEE (DAY Hibik
SRR T 2 F st i 6

SCRRRA, DRHTIEE, BEEAARTE IR, HT Mm%k

FE T A NS AL (UG8 BT — IR AR

B o e i 3

® LT VLAN FR%: SERILELAIEA I (& TAMEEp# VLAN AR T 138
SCHF IEEE 802.1Q VLAN ARAE A M B e e 4 2 1) VLAN #5858

o e A2 n i E N AMD BEAR A1

RPN E R O E N AR (ST

2312852 (MTL) i
MTL TxFIRxIE 4%

32 [ 45 R CERN HFEFF MAC)
1 FH B 43 B AR D0 THD 1) 5080 B P A B
FT AP FIFO #2281 #2355 1 RAM

AgmFEsE R (burst) KFE, AHE MTL Rx PAFIEL Tx PAFIR/NE—2F5, PASCRE MTL L& 1) 58 R 508
&4

AT A AR 1) BRI 64 795

MTL Tx¥etE

2KB A7 A 9w A2 BI{H AE /11K K% FIFO

RILFEAE b SCFE— AN AT

At RO B E A (BB D

LA B 3 H AL R IR L

FEIRPPIE . RS, B EEREIRFIR#E Cunderrun) B EFEHE R
THEAEN IPV4 HELRIEAT, LLA TCP. UDP B{ ICMP 461

W R IE FIFO FF EFF MG (T R A Rikih kg A7 e it
B AL R

® [ [A]EkdE il

® CRC #l1PAD #%i

MTL Rx4&4%

2KB A nI T & S 41 FIFO

el A% b SR E— AN S

7t EOP/EOF 2 J5 (H{tfzl) A1 SOP/SOF 2 fi, # Rx JIRZ M &4 A Rx BAFI
BERS (BB N, AI4E Rx BABIRIE (BRIAE S 64 715

At RN, AT AR S A A B R O 0 0 HLANK B i 2 N 2
SRR BN (KEAR TRMEdEe
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RN FIFO h 2R MR (Tt A ikt T geit
MR Rx BASI BIRFE S0 B 8 A4 8 e Kt B 5 5 B0 [R5 5 2 MAC

2.31.3DMAR:

32 o 4 A

KR IE B RIS A% 43 I LG B Y DMA

DA A 5 B A T 10 504 1) DMA &4

SCRE A0 55 1 07 2O B A7 X Sk

REREMIX () FR R

FEIRFFYENE SR VFLE B/ CPU T L M AR KB H CR MR R AR 208 32K 5 A
AR A 1B B AT FUR AR IR AS

Tx DMA Fil Rx DMA 518 SR Al s g e, DAAR AL E AL 26 Y 26
A G P2 2 AN [E) A 2% 2 BT KT L i

BT RO A 1 R 36 B UL 58 1 T

PRSI 2% 5| B 2 ) S5 e 1 s 5 1 2 R A 3k

JE BRI AR

FIF KL CSR (FhPRAS 2 A7 3% ) T Il A1 £ HLBCHR 122 11 (kv 3 1

2.32 DVP¥0O
DVP&— /N RiE. 5 KHFICMOSYE AL Bes 2 11, vl DUAES @ se Bl & P IR RE TR, F+FHEBEANRE
W ETHCPUT

A A] DL AE IS 2 5K E 1% 48 B ITU-R BT.656 k% 2 CMOS 14 A% [ 28 1 sl 20 o DA% S 4 H e #%
. YChCra22 FIRBG5H65# =0, & 45 £ (JPEG).

FERAELR

ARE R A T5

Al N4 1

YHF 8 A1, 10 iz, 12 AFiA 16 ALE G RIE I TR

SCFF 8 AN 10 A7F ITU-R BT.656 A4 =X

SRR 8 i1 16 2 YChCr. YUV Hil RGB % X

YFE 8 A7, 10 741 16 £7 1 Bayer i & 2\

SCERR R GEGE MCO HiH, SRR 48MHzZ) , 454N CMOS St 225 eSS4 4,
NG ZE 8D DVP_PCLK. #[A#{5 S DVP_VSYNC. 17[AI#1{5 S DVP_HSYNC #&PEHy al fhar i & .
HA 16x4 577 FIFO #2014 & 5udfs

SCHE FIFO i -9

XFEDMA, RERG AT CPU 10

KA EME R ANLATN 4 15 RS

SCHEXSRAR I MR B A B
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B K3 RF 1280%720@30 hz.
SCHRF AR IR R 2
SCREREAF Y
PESEZLEC/ S

- YCbCr422 it s
- RGB565 ik =\ A4
- 45504 (JPEG)

233 ME—R&F5]5(UID)

N32H492 £ 51| 7= i N B A A K B2 B ME— 1524 7 915, 23l 8 9642 [ UID(Unique device ID) 11281 1)
UCID(Unique Customer ID), XA 475 5 A BAE N AR RAERC B Yoh, eI E rE BEH
JNGE, FFORUERHE R — ANMCURE fIl S AR T 00 N #2ME— (1), B SRR 7 BUA B 5 4% v D i
CPUESWD#H H L, AAT#AEL.

UIDA964L, 18 HRAE AT IS BN EN, 95 INAERE, FtME— R RS S 2 BEA A &,
— DA R AR LE NP A8 N I e A, ] T30 i 2 4= D Re ) H 45 #2 % (Secure Bootloader) .

UCID #1281, 857 E AR o5 E L, e a7 KA RAE B
234 HBATHLLITAGHER O(SWJ-DP)

WHRARMIISWI-DP#2 1, 454 TITAGHIEE AT 2R AR 0 0, 7] LSZEl H 4T 2R 1l B O BRI TAGH: 1)
ER:, JTAGHIIJTMSHIITCKAE 543 5| 5 SWDIOFISWCLKEL F 51 1, JTMSHEI_E it — ANER S S 2 5 T
1EJTAG-DPHISW-DP|i] )4 .
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3 BIME SRR

31 HEREE
3.1.1 LQFP64
3-1 LQFP64 5| i3 A5

52| |pcit
51| _|Pc10
50| |PA1s
49| |Pa14

N
~ © 1L ¥ ™ N o
o [ o'a I ' B o a B« s B BN @)
o o o o oo A
@ © N~ © 1 < o™
[ o T Vo R o Yo I o B T B Y o)

64| |voD
63| Jvss
62| |pBo
61| |PB8
60 | PH4-BOOTO

\
[

PC14-0sCc32_IN[_|3 46 || PA13
PC15-05C32_OUT [_[4 45| | Pa12
PHO-OSC_IN [_]5 a4 [ ]pant
PH1-0sC_OUT [ |6 43 [ ]rat0

NRsT[_|7 42 [ ]ra9
pco[ |s LOFP64 41| | ras
pci[ ]9 40 [ ] rce
pc2[_ |10 39 [ ]rcs
pca[ |11 38 [ ] rc7
vssa [ |12 37 [ ] rce
vDoDA[_]13 36 | | rB15
PAO-WKUP [_| 14 35 [ | rB14

PaL[ |15 34 [ ]pB13
Pa2[ |16 33[ ] eB12

N~ [ee] ()] o — N o < n [{e) ~ [ee) (2] o — N
\_ — — — N N (V] N (V] (V] N (V] (V] N o [30] (32) J
2 88§22 8338888 3F¢28
[N > g a [a N a o [a a [a N o a E E o g
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3.1.2 LQFP100
& 3-2 LQFP100 5| 431

o
o
o
]
¢ W wWw o o I ©® 0 om0 0o 0 0 0 0000000 0 <<
> > Ao o A4 o A A A A A A A A A A 4 4a 4a a a4 a aaa
HiEiEInnininiEinnininEEnniniEinnininininE
.Hmmmmmmmmmmwmmmmmwwwwhh1\1\

i

Pe2[|
PE3[ |
PE4[|
Pes[ |
PEs |
vBaT[_|
pc13[_]

PC14-05C32_IN [

75[ ] vop
74[ ] vss
73[ ] PH2
72[ ] Pa13
71[ ] Par2
70[ ] paut
69 ] pat0
68[ ] a9
PC15-05C32_OUT[_| 67[ ] ras
vss 5[ |10 66 ] Pco
vop_s[ |11 65 ] rcs

PHO-OSC_IN[_| 12 64[ ] P
PH1-0SC_OUT [ |13 LQFP100 63[ ] rce
NRsT[ | 14 62| ] rp1s
pco[ |15 61[ ] rp14
i |16 60[ ] rp13
pca[ |17 s9[ ] Pp12
pca[ |18 s8[ ] pp11
vop [_]19 57[ ] po1o
vssa |20 56 ] pDo
vRer+[ |21 55 ] pos
VDDA |22 s54[ ] eB15
pao |23 53[ ] rB14
par |24 52| ] eB13
paz[ |25 s1[ ] eB12

©® N o g A~ W N

©

. 8 5 22 8 % 8 8 3B L8588 IIILTIgLexrszzzg )
L o o o e i
o™ 192} < wn e ~ < n o — o ~ 0 (2} o - o~ [32] < [Te] o — o
€832 :c88¢F2 88 i ggze
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3.1.3 LQFP144
K| 3-3 LQFP144 5| {44

144["] voD
143[ ] PHS
142 ] PE1
141" PEO
140[ ] PBO
139 PB8
138 PH4-BOOTO
137 PB7
136[_]PBS
135[]PBS
134 | PB4
133[]PB3
132[]PG15

11| voD
130[ ] vss
129" PG14
128 ] PG13
127" pPo12
126[]Po11
125[]PG10
124 ] PGo
123[]PD7
122 ] D6
121" ] vopIo
120[ ] vss
119 ]PDS
18] P4
17["]PD3
116[ ] PD2
15[ ]PD1
114["] P00
u3[Jrc12
12[Jren
u1{_Jrc1o
110[]Pa1s
100 PAL4

pE2[|1 108[ ] voD
PE3[]2 107[7] vss
ZINE 106 ] PH2
PEs[ |4 105[ ] PA13
pes[ |5 104[ ] PAL2

vBaT |6 103[ ] PAIL

pc3[]7 102[ ] PA10
pc14-0sc32_IN[_|8 101[ "] PA9
PC15-05C32_0UT[|9 100[ ] P8

pro[|10 99[ ] Pco
pr1[|11 98[ ] Pcs
pr2[]12 97[ ] pct
pr3[]13 %[ ] Pcs
pra[ |14 95| ] vop
prs |15 9a[ ] vss
vss[|16 93[ ] Pas
vop [|17 92| ]re7
prs[|18 91[Jrcs
pr7[[19 LQFPI 90| ]pGs
pre[|20 89 ] PG4
pro[[2t 88 ] pG3

pr10[] 22 87[ ] PG2
PHO-0SC_IN[ | 23 86 ] PD15
PH1-0SC_OUT [ 24 85[ ] PD14
NRsT ] 25 84[]voD
pco[]2 83[ ] vss
pc1[| 27 82| ]PD13
pc2[]28 81[ ] D12

pca[ |20 80[ ] po11

vop []30 79[ ] PD10
vssa[|a1 78] Do
vRer+[] %2 77[]ros
vopa[ |3 76| ] PB1S
pa0[ |3 5[] PB14
STNES 7] P13

pa2[ |36 73[ ] P12

5 8 8 € ¢ ¢ @ I ¢ ¢ §5 ¢ g 3 3 § 8 F B 8 L B8 B8 8 3 & 8 3 B8 8§ b 88 88 R & N
Oodguouoddguotodguoguogudguguodgdgoguogguouggogggoguoggoag
2 88 3 %2 2% 388 8 8 F B8 2 98 3 LB P B S T I YT I oSosoFofog
g >¢g g & & &8 & 8 & & F > ¢Sk kg & &8s &> 9y Yy Y Y EE TS
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3.1.4 BGA64
3-4 BGAG4 5| JH1 43 Aii

1 2 3 4 5 6 7 8
| ) () () (5) (32) (o) (o) o
B PB8 szgm PD2 PC11 PClO PA12
| DOBEOEEEE
o | mu o PPBFE; vss vss vss PA8 PC9
e | (wwst) (ot} (roo ) (voo) (von) (voo) (et ) { e
: o2 ) (oas ) (po0) {(vcs ) (vrs) oy
6 o) (oae ) (o1 (ve2) (e
H ) () (v (0 () (o

Top view
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3.1.5 BGA72
3-5 BGA72 3| {43 A

E [ pco i PAs i { PAg | BGA72 [ pBS | [ PBO | {NRST]

Top view
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3.1.6 BGAS81
3-6 BGAS81 3| {4 A

' (P13} {voDio} { 1 {pc13 ) [ vBAT!

Top view
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%

LQFP64

BGA64
BGAT72
BGAS8L

LQFP100

LQFP144

Pin name
(function
after reset)

Pin type®

1/0 structure®
Fail-safe®

Alternate
functions

Additional
functions

PE2

1/0

FT | Y

FEMC_A23
ETH_MII_TX_D3
GTIM2_CH1_ETR
SPI4_SCK
ATIM3_CH1
USART4_TX
DVP_HSYNC
XSP1_102
DVP_D3
USARTY_RX
UART7_TX
EVENTOUT

PE3

1/0

FT | Y

FEMC_A19
GTIM2_CH2
SP14_NSS
ATIM3_CH2
USART4_RX
DVP_VSYNC
GTIM8_BKIN
USARTY_TX
GTIM2_CH1
EVENTOUT

PE4

110

FT | Y

FEMC_A20
DVP_D4
GTIM2_CHS3
SP14_NSS
ATIM3_CHIN
DVP_PIXCLK
DSMU_DATIN3
GTIM8_CHIN
GTIM2_CH2
EVENTOUT

PES

110

FT | Y

FEMC_A21
GTIM5_CH1
DVP_D6
GTIM2_CH4
SP14_MISO
ATIM3_CH2N
DVP_DO
DSMU_CKIN3
GTIM8_CH1
GTIM2_CHS3
EVENTOUT

PE6

1/0

FT|Y

FEMC_A22
GTIM5_CH2
DVP_D7
SP14_MOSI
ATIM3_CH3N
DVP_D1
LPTIM2_IN1
GTIM8_CH2
ATIM1_BKIN2
GTIM2_CH4
EVENTOUT

WKUPO
RTC_TAMP3

B2 | B9 | B9 6 6

VBAT
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B8

PC13

110

FT

RTC_OUT1
ATIML_CHIN
ATIM1_BKIN
ATIM2_CH4N
LPTIM2_ETR

XSP1_RXDS
ATIM3_BKIN

EVENTOUT

WKUP2
RTC_TAMP1

Al

C9

C9

PC14-0SC32_IN

1/0

FT

GTIM7_CH3
EVENTOUT

0SC32_IN

B1

C8

C8

PC15-
0SC32_OUT

110

FT

GTIM7_CH4
EVENTOUT

0OSC32_0uUT

10

PFO

1/0

FT

FEMC_AO
12C2_SDA
ATIM3_CH1
XSPI_NSS1
UART8_CTS
SDRAM_A0
SDRAM_D10
ATIM2_CH1
EVENTOUT

11

PF1

1/0

FT

FEMC_AL
12C2_SCL
ATIM3_CH2
XSPI_CLK
SDRAM_Al
SDRAM_D11
ATIM2_CHIN
ATIM2_CH2
EVENTOUT

12

PF2

1/0

FT

FEMC_A2
12C2_SMBA
ATIM3_CH3
XSP1_100
SDRAM_A2
USART3_CK
UART10_TX
SDRAM D12
ATIM2_CH3
EVENTOUT

13

PF3

1/0

FTa

FEMC_A3
ATIM3_CH4
12C3_SCL
XSPI_101
SDRAM_A3
SDRAM_D13
ATIM2_CH3N
ATIM2_CH4
EVENTOUT

ADC3_IN9

14

PF4

1/0

FTa

FEMC_A4
ATIM3_CHIN
12C3_SDA
XSPI_102
GTIM5_CH1
12C3_SCL
SDRAM_A4
SDRAM D14
ATIM3_CH2
GTIM9_ETR
EVENTOUT

ADC3_IN14

15

PF5

1/0

FTa

FEMC_A5
ATIM3_CH2N
XSPI_103
GTIM5_CH2
12C3_SDA
SDRAM A5

ADC3_IN15
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12C4_SCL
USART3_CTS
UART10_RX
SDRAM_D15
GTIM9_ETR
EVENTOUT

10

16

VSS

D2 | -

11

17

VDD

A4 | C6

C6

18

PF6

110

FTa

GTIM6_CH1
GTIM4_ETR
GTIM3_CH4
12C2_SCL
GTIM4_CH1
XSP1_103
SPI5_NSS
UART7_RX
DVP_D14
ATIM1_BKIN2
GTIM9_CH1
SDRAM_DO
EVENTOUT

ADC3_IN4

D3 | B7

B7

19

PF7

1/0

FTa

GTIM7_CH1
ATIM3_BKIN
GTIM4_CH2
XSPI_102
FEMC_Al
SPI5_SCK
UART7_TX
GTIM8_ETR
GTIM10_CH1
SDRAM_A1
SDRAM_D1
EVENTOUT

ADC3_IN5

A5 | A6

A6

20

PF8

110

FTa

GTIM9_CH1
ATIM3_BKIN2
GTIM4_CHS3
XSPI_100
FEMC_A24
SPI5_MISO
GTIM9_CHIN
GTIM6_CH1
SDRAM_D2
ATIM2_CHIN
ATIM2_CH2
EVENTOUT

ADC3_IN6

C3 | A7

AT

21

PF9

110

FTa

SP12_SCK/I282_CK

GTIM10_CH1
ATIM3_BKIN
GTIM8_CH1

GTIM4_CH4
XSPI_I01
FEMC_A25
SPI5_MOSI
DVP D15
UART8_CTS
GTIM10_CHIN
GTIM7_CH1
SDRAM_D3
EVENTOUT

ADC3_IN7

22

PF10

1/0

FTa

SPI2_SCK/I2S2_CK

ATIM3_BKIN2
GTIM8_CH2

XSPI_CLK
FEMC_AO
DVP_D11

GTIM9_BKIN

SDRAM_ A0

ADC3_IN8
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SDRAM_D4
ATIM2_CH2N
EVENTOUT

C1

D9

D9

12

23

PHO-OSC_IN

1/0

FT

12C2_SDA
SPI12_NSS/12S2_WS
ATIM1_CH3N
USART2_RX
GTIM5_CH3
ATIM3_CHIN
XSPI_104
EVENTOUT

0SC_IN

D1

D8

D8

13

24

PH1-OSC_OUT

110

FT

12C2_SCL
SPI2_SCK/I2S2_CK
USART2_TX
GTIM5_CH4
ATIM3_CH2N
XSPI_NSS0
EVENTOUT

0SC_ouT

El

E9

E9

14

25

NRST

1/10

RST

E3

F9

F9

15

26

PCO

1/0

FTa

LPTIML_IN1
ATIM1_CH1
UART7_RX
12C3_SCL
DVP_D2
USART4_TX
XSP1_RXDS
DVP_D15
GTIM10_CH1
SDRAM_NWE
DSMU_CKINO
DSMU_DATIN4
XSP1_107
FEMC_A25
GTIM9_BKIN
EVENTOUT

ADC123_IN10

E2

F8

F8

16

27

PC1

110

FTa

ETH_MDC
LPTIM1_OUT
ATIM1_CH2
UART7_TX
XSPI_104
SPI3_MOSI/12S3_SD
SP12_MOSI/12S2_SD
12C3_SDA
USART4_RX
GTIM10_CH2
DSMU_DATINO
DSMU_CKIN4
EVENTOUT

ADC123_IN11

10

F2

F7

F7

17

28

PC2

1/0

FTa

SPI2_MISO/12S2_AUX_SD
ETH_MII_TX_D2
LPTIML_IN2
ATIM1_CH3
ATIM3_CH2
XSP1_105
SPI3_NSS/I2S3_WS
GTIM10_CH3
UART7_TX
SDRAM_NEO
DSMU_CKIN1
XSP1_102
GTIM3_CH4
GTIM10_CH1
DSMU_CKOUT
EVENTOUT

ADC123_IN12

11

Gl

G7

G7

18

29

PC3

110

FTa

SPI2_MOSI/1252_SD
ETH_MIl_TX_CLK
LPTIML ETR

ADC123_IN13
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ATIML_CH4
ATIM1_BKIN2
XSP1_106
SPI3_SCK/12S3_CK
GTIM10_CH4
UART7_RX
SDRAM_CKEO
DSMU_DATIN1
XSP1_100
LPTIM2_ETR
EVENTOUT

19

30

VDD

12

F1

G9 | G9

20

31

VSSA

12

F1

G9 | G9

20

31

VREF-

13

H1

G8 | G8

21

32

VREF+

13

H1

H9 | H9

22

33

VDDA

nnunnwm

14

G2

H8 | H8

23

34

PAO-WKUP1

1/0

FTa

USART2_CTS
UART6_TX
ETH_MII_CRS
GTIM1_CH1_ETR
GTIM4_CH1
ATIM2_ETR
ATIM2_BKIN
SPI3_MISO/12S3_AUX_SD
ATIM3_CH3N
SPI6_NSS
GTIM8_BKIN
EVENTOUT

ADC123_INO
WKUP1
RTC_TAMP2

15

H2

G4 | G4

24

35

PAl

1/0

FTa

USART2_RTS_DE
UART6_RX
ETH_RMII_REF_CLK/ETH_MII_RX_CLK
GTIM4_CH2
GTIM1_CH2
RTC_REFIN
GTIM8_CHIN
SP14_MOSI
DVP_HSYNC
SPI3_MOSI/12S3_SD
SPI6_SCK
ATIM3_CH4N
XSPI_103
XSP1_RXDS
EVENTOUT

ADC123_IN1

16

F3

G6 | G6

25

36

PA2

110

FTa

USART2_TX
GTIM4_CH3
GTIM5_CH1
GTIM1_CH3
ETH_MDIO
GTIM8_CH1_ETR
XSPI_NSSO
UART7_TX
12S_CKIN
DVP_VSYNC
SPI6_NSS
DSMU_CKIN7
LPTIML_IN2
EVENTOUT

ADC123_IN2
WKUP3
LSCO

17

G3

H7 | H7

26

37

PA3

1/0

FTa

USART2_RX
GTIM4_CH4
GTIM5_CH?2
GTIM1_CH4
ETH_MII_COL
GTIM8_CH2
XSPI_CLK
UART7_RX
1252 MCK

ADC123_IN3
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DVP_PIXCLK
MCO2
DSMU_DATIN7
EVENTOUT

18

27

38

VSS

19

E4

J8 | J8

28

39

VDD

20

H3

G5 | G5

29

40

PA4

110

TTa

SPIT_NSS
SPI3_NSS/12S3_WS
USART2_CK
DVP_HSYNC
USB_HS_SOF
GTIM2_CH2
DVP_DO
XSPI_NSS1
12C2_SCL
SP16_MISO
GTIM7_CH1
LPTIM2_IN2
USARTL_TX
SP16_NSS
EVENTOUT

ADC12_IN4
DAC1_OUT

21

F4

H6 | H6

30

41

PAS

1/0

TTa

SPI1_SCK
GTIM1_CH1_ETR
ATIM2_CHIN
DVP_D1
XSPI_CLK
12C2_SDA
SP16_MOSI
USART1_RX
XSP1_100
GTIM7_CH2
SP16_SCK
ETH_MII_TX_EN/ETH_RMII_TX_EN
LPTIM2_ETR
EVENTOUT

ADC12_IN5
DAC2_OUT

22

G4

H5 | H5

31

42

PAG

110

FTa

SPIL_MISO
ATIM2_BKIN
GTIM9_CH1
DVP_PIXCLK
GTIM2_CH1
ATIM1_BKIN
XSPI_103
UART7_CTS
12S2_MCK
SDIO_CMD
DVP_D2
XSP1_100
SP16_MISO
GTIM6_CH1
EVENTOUT

ADC12_IN6

23

H4

H4 | H4

32

43

PA7

1/0

FTa

SPI1_MOSI
ATIM2_CHIN
GTIM7_CH1
GTIM2_CH2
ETH_MII_RX_DV/ETH_RMII_CRS_DV
ATIM1_CHIN
GTIMI10_CH1
XSPI_102
DVP_D3
XSPI_101
MCO1
GTIM9_CH2
FEMC_NWE
SDRAM_NWE
SP16_MOSI
EVENTOUT

ADC12_IN7

24

H5

J7 | J7

33

44

PC4

110

FTa

ETH_RMII_RX_DO/ETH_MII_RX_DO

ADC12_IN14
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ATIML_ETR
12C2_SCL
USART1_TX
XSPI_107
DVP_D4
XSP1_102
UART7_TX
12C3_SCL
LPTIM2_OUT
ATIM3_CH3N
DSMU_CKIN2
SDRAM_NEO
GTIM1_CH4
EVENTOUT

25

H6 | J6 | J6 34

45

PC5

1/0 | FTa

ETH_RMII_RX_D1/ETH_MII_RX_D1
GTIM8_BKIN
ATIM1_CH4N
USARTL_RX

DVP_D5
XSPI_103
UART7_RX
12C3_SDA
GTIM5_ETR
DSMU_DATIN2
XSPI_RXDS
SDRAM_CKEO
UART10_RTS_DE
EVENTOUT

ADC12_IN15
WKUP4

26

F5

5| X 35

46

PBO

1/0 | FTa

GTIM2_CHS3
ATIM2_CH2N
ETH_MII_RX_D2
ATIM1_CH2N
XSPI_IO1
SPI5_SCK
SPI3_MOSI/12S3_SD
SDIO_D1
DVP_D6
USART4_TX
DSMU_CKOUT
UART6_CTS
USART3_CK
EVENTOUT

ADC12_IN8

27

G5

J4 | J4 36

47

PB1

1/0

FTa

GTIM2_CH4
ATIM2_CH3N
ETH_MII_RX_D3
ATIM1_CH3N
XSPI_I00
UART7_RTS_DE
SPI5_NSS
SDIO_D2
DVP_D7
USART4_RX
DSMU_DATIN1
LPTIM2_IN1
EVENTOUT

ADC12_IN9

28

G6

J3 | J3 37

48

PB2

110

FTa

RTC_OUT2
LPTIM1_OUT
GTIM4_CH1
ATIM3_CH1
12C3_SMBA
XSPI_105
GTIM1_CH4
SPI3_MOSI/12S3_SD
SDIO_CLK
DVP_D3
UART6_TX
SPI1_NSS

ADC3_IN16
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GTIM6_ETR
DSMU_CKIN1
EVENTOUT

DVP_D12
ATIM3_ETR
FEMC_NE4
SPI5_MOSI
SDRAM_NRAS

- - - | 49 PF11 o | FT | Y XSPI CLK -
SDRAM_D7
ATIM1_CH3N
ATIM1_CH4
EVENTOUT

FEMC_A6
ATIM3_CH1
DVP D4
- - - | 50 PF12 o |FT| Y SDRAM_A6 -
SDRAM_BAO
SDRAM_Al1
EVENTOUT

J2 | J2 - 51 VSS S - - - -

Jb | A - 52 VDD S - -

FEMC_A7
ATIM3_CH2
12C4_SMBA

DVP_D5
MCO1
- - - | 53 PF13 o |FT | Y SDRAM_A7 -
DSMU_DATING
SDRAM_NEO
XSPI_104
ATIM3_CHIN
EVENTOUT

FEMC_A8
ATIM3_CH3
12C4_SCL
DVP_D6
MCO2
- - - | 54 PF14 W |FT | Y SDRAM_A8 -
DSMU_CKIN6
SDRAM_NRAS
XSP1_105
ATIM2_CH1
EVENTOUT

FEMC_A9
ATIM3_CH4
12C4_SDA
DVP_D7
SDRAM_A9
- - - 55 PF15 o | FT | Y SDRAM NCAS -
XSP1_106
ATIM2_CH2
ATIM3_CH3N
EVENTOUT

FEMC_A10
ATIM3_CHIN
UART7_TX
GTIM7_CH2
- - - 56 PGO o | FT | Y SDRAM_A10 -
SDRAM_NWE
XSP1_107
GTIM9_CH3
EVENTOUT

FEMC_Al1
- - - 57 PG1 WO | FT | Y ATIM3_CH2N -
UART7_RX
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GTIM7_CH3
SDRAM_Al1
SPI12_MOSI/12S2_SD
SDRAM_NBLO
GTIM9_CH4
EVENTOUT

FEMC_D4
ATIM1_ETR
UART7_RX
UART6_RX
SPI1_SCK
GTIM4_CH2

- | E6 | 38 | 58 PE7 o |FT | Y GTIMS CH4 ;
SDRAM_D4
DSMU_DATIN2
XSP1_104
UART10 RTS_DE
EVENTOUT

FEMC_D5
ATIM1_CHIN
GTIM4_CH3
UART7_TX
SDIO_DO

SPI1_MISO -
SDRAM_D5
DSMU_CKIN2
UART10_CTS
XSPI_105
EVENTOUT

- F6 39 59 PES8 WO | FT | Y

FEMC_D6
ATIM1_CH1
GTIM4_CH4
SDIO_D1
SPI1_MOSI
- | - | 40 | 60 PE9 W |FT | Y SDRAM D6 ;
DSMU_CKOUT
XSPI_106
UART10_RX
EVENTOUT

- [ - [ - el VsS s - [ - - -

- - - | 62 VDD s [ - [ - - -

FEMC_D7
ATIM1_CH2N
XSPI_CLK
SDIO_D2
SPI2_NSS/I2S2_WS
ATIM1_CHIN
GTIM2_CH1

GTIM9_CH1 -
USART4_TX
SDRAM_D7
DSMU_DATIN4
UART8_CTS
XSP1_107
UART10_TX
EVENTOUT

- - 41 63 PE10 WO | FT | Y

FEMC_D8
ATIM1_CH2
SP14_NSS
XSPI_NSS0
SPI5_NSS
SDIO_D3 ;
SPI12_SCK/I2S2_CK
USART4_RX
SDRAM_D8
DSMU_CKIN4
EVENTOUT

- - 42 64 PE11 WO | FT | Y
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FEMC_D9
ATIM1_CH3N
SP14_SCK
XSPI1_IO0
SPI5_SCK
SDIO_CLK
i i 43 | 65 PEL2 VO | FT | Y SPI2_MISO/1252_AUX_SD
GTIM7_CH4
SDRAM_D9
DSMU_DATIN5
SPI1_NSS
EVENTOUT

FEMC_D10
ATIM1_CH3
SP14_MISO
XSPI_101
SPI5_MISO
- | - | 44 | 66 PE13 o | FT | Y SP12_MOSI/12S2_SD -
SDIO_CMD
SDRAM_D10
DSMU_CKIN5
SPI1_SCK
EVENTOUT

FEMC_D11
ATIML_CH4
SP14_MOSI
ATIML_BKIN2
-l - | 45 | 67 PE14 o | FT| Y XSPI_102 -
SPI5_MOSI
SDRAM_D11
SPI1_MISO
EVENTOUT

FEMC_D12
ATIML_BKIN
ATIM1_CH4N

XSPI_103
12C1_SDA
- | - | 46 | 68 PE15 o | FT | Y USART4_RX -
GTIM10_CH1
SDRAM_D12
USART9_CK
SPIL_MOSI
EVENTOUT

SPI2_SCK/I2S2_CK
12C2_SCL
ETH_MIl_RX_ER
GTIM1_CH3
UART7_RX
XSPI_CLK
ATIM1_BKIN
G7 |H3| H3 | 47 | 69 PB10 /0 |FTa| Y SDIO_D7 ADC3_IN17

FEMC_D11

DVP D4
ATIM3_CH2
DSMU_DATIN7
XSPI_NSS1
SDRAM_D11
EVENTOUT

12C2_SDA
ETH_RMII_TX_EN/ETH_MII_TX_EN
GTIM1_CH4
UART7_TX
H7 |G3| G3 | 48 | 70 PB11 /0 |FTa| Y XSP1_NSSO0 ADC2_IN16
12S_CKIN
FEMC_D12
DVP_D5
ATIM3_CH3
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DSMU_CKIN7
FEMC_NBL1
SDRAM_NBL1
SDRAM_D12
EVENTOUT

31

49 71

PH3

1/0

FTa| Y

LPTIM2_IN1
UART8_CTS
ATIM3_BKIN
ATIM2_CH4N
DVP_D12
GTIM5_CH1
DSMU_DATIN4
XSPI_105
EVENTOUT

ADC2_IN17

50 72

VDD

32

33

H8

H1

H1

51 73

PB12

1/0

SP12_NSS/I2S2_WS
12C2_SMBA
USART3_CK

ATIM1_BKIN
ETH_RMII_TX_DO/ETH_MII_TX_DO
USB_HS_ID
GTIM4_ETR
UART7_RTS_DE
SP14_NSS
GTIM9_CHS3
ATIM3_CH4
DSMU_DATIN1
XSPI_CLK
12C2_SDA
EVENTOUT

34

G8

H2

H2

52 74

PB13

110

FT | Y

SPI2_SCK/12S2_CK
USART3_CTS
ATIM1_CHIN

ETH_RMII_TX_DL/ETH_MII_TX_D1
UART7_CTS
SPI4_SCK
ATIML_CH2
GTIM10_CH2
GTIM9_CH4
DSMU_CKIN1
12C2_SMBA
SDIO_DO
UARTS_CTS
EVENTOUT

USB_HS_VBUS

35

F8

G2

G2

53 75

PB14

1/0

FT | N

SPI2_MISO/1252_AUX_SD
ATIM1_CH2N
GTIM8_CH1
ATIM2_CH2N
GTIM9_CH2
USART4_CK
DVP D13

DSMU_DATIN2
USARTL_TX

UART6_RTS_DE
GTIM5_CH1
EVENTOUT

USB_HS_DM

36

F7

Gl

G1

54

76

PB15

1/0

FT | N

RTC_REFIN
SP12_MOSI/1252_SD
ATIM1_CH3N
ATIM2_CH3N
GTIM8_CH2
GTIM8_CHIN
ATIM2_CH4
UART8_CTS
DVP D14
DSMU_CKIN2

USB_HS_DP

USART1 RX
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XSPI_CLK
ETH_MII_TX_D1/ETH_RMII_TX_D1
USART3_CTS
EVENTOUT
FEMC D13

ETH_MII_RX_DV
ETH_RMII_CRS_DV
SPI3_NSS/12S3 WS
- | 5| 55 | 77 PD8 o |FT | Y ATIM1_CH3 -
GTIM10_CH1
SDRAM_D13
DSMU_CKIN3
EVENTOUT

FEMC_D14
ETH_MII_RX_DO
ETH_RMII_RX_DO
SPI3_SCK/12S3_CK
ATIM1_CH3N
- | F4 | 56 | 78 PD9 o |FT | Y GTIM9_CH3 -
GTIM7_ETR
GTIM10_CH2
SDRAM_D14
DSMU_DATIN3
EVENTOUT

FEMC_D15
USART3_CK
ETH_MII_RX_D1
ETH_RMII_RX_D1
- | - | 57 ] 79 PD10 o | FT | Y ATIM1_CH4 -
ATIM3_ETR
SDRAM_D15
DSMU_CKOUT
EVENTOUT

FEMC_CLE/FEMC_A16
USART3_CTS
GTIM4_ETR
12C4_SMBA
ETH_MII_RX_D2
SPI3_MISO/12S3_AUX_SD
USART4_TX
- | - | 58 | 80 PD11 o | FT | Y 201 SEL -
GTIM10_CH3
UART6_RX
XSPI_100
LPTIM2_IN2
LPTIM2_ETR
EVENTOUT

FEMC_ALE/FEMC_A17
GTIM3_CH1
ETH_MII_RX_D3
SPI3_MOSI/12S3_SD
GTIM6_CH1
UART6_TX
- | - | 5 | 81 PD12 o |FT | Y 12C4_SCL -
12C3_SCL
XSPI_I01
DVP_D12
LPTIM1_IN1
LPTIM2_IN1
EVENTOUT

FEMC_A18
GTIM3_CH?2
XSP1_RXDS
- | - | 60 | 82 PD13 o | FT | Y GTIM6_CH2 -
12C4_SDA
12C3_SDA
XSP1_103
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DVP_D13
LPTIM1_IN1
LPTIM2_IN2

LPTIM2_OUT
EVENTOUT

- - - 83 VSS S - - -

- - - [ 84 VDD s | - | -

FEMC_DO
GTIM3_CHS3
12C4_SCL
ATIM2_CH1
- | - | 61| 85 PD14 W |FT | Y GTIM10_CH4 -
GTIM6_CHS3
SDRAM_DO
UART7_CTS
EVENTOUT

FEMC_D1
GTIM3_CH4
SPI12_NSS/12S2_WS
12C4_SDA
ATIM2_CH2
- | - | 62 | 86 PD15 o | FT | Y ATIM2_CHIN -
GTIM8_CH1
GTIM6_CH4
SDRAM_D1
UART7_RTS_DE
EVENTOUT

FEMC_A12
ATIM3_CH3N
SPI1_SCK
12C2_SCL
GTIM5_ETR
- - - | 87 PG2 o |FT | Y SDRAM_A12 -
ATIM2_BKIN
UART10_RX
SDRAM_BA1
ATIM3_CH4
EVENTOUT

FEMC_A13
ATIM3_BKIN
12C4_SCL
SPI1_MISO
ATIM3_CH4N
- - - | 88 PG3 W |FT | Y 12C2_SDA -
ATIM2_BKIN2
UART10_TX
SDRAM_A10
GTIM8_CH3
EVENTOUT

FEMC_Al4
ATIM3_BKIN2
12C4_SDA
SPI1_MOSI
GTIM6_ETR
- - - 89 PG4 o | FT | Y SDRAM, BAO -
ATIM1_BKIN2
SDRAM_A0
GTIM8_CH4
EVENTOUT

FEMC_AI15
ATIM3_ETR
SPI1_NSS
- - - 90 PG5 10 | FT | Y UART7_CTS -
SDRAM_BA1
ATIM1_ETR
SDRAM Al
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ATIM2_CH3N
EVENTOUT

91

PG6

1/0

FT

FEMC_INT2
ATIM3_BKIN
12C3_SMBA
UART7_RTS_DE
DVP D12
12C4_SDA
12C3_SDA
XSP1_NSSO
FEMC_NE3
GTIM10_BKIN
SDRAM_A2
EVENTOUT

92

PG7

1/0

FT

FEMC_INT3
USART4_CK
12C3_SCL
UART7_TX
DVP_D13
12C4_SCL
SDRAM_A3
ATIM1_CHIN
ATIM1_CH2
GTIM9_CH2
EVENTOUT

93

PG8

1/0

FT

USART4_RTS_DE
ETH_PPS_OUT
12C3_SDA
UART7_RX
FEMC_NE3
XSPI_NSS1
SDRAM_CLK
SP16_NSS
ATIM2_ETR
SDRAM_A4
ATIM1_CH2N
GTIM9_CHS3
EVENTOUT

94

VSS

E4

95

VDD

37

F6

F3

F3

63

96

PC6

110

FT

1252_MCK
ATIM2_CH1
SDIO_D6
USART4_TX
DVP_DO
GTIM2_CH1
12C4_SCL
SPI2_NSS/1252_WS
USART2_CTS
FEMC_A16/FEMC_CLE
ATIM2_CH2
DSMU_CKIN3
XSP1_105
FEMC_NWAIT
EVENTOUT

38

E7

F1

F1

64

97

PC7

110

FT

12S3_MCK
ATIM2_CH2
SDIO_D7
USART4_RX
DVP_D1
GTIM2_CH2
12C4_SDA
SPI12_SCK/12S2_CK
USART2_RTS_DE
FEMC_A17/ALE
ATIM2_CH2N
GTIM8_CH2
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DSMU_DATIN3
XSP1_106
FEMC_NEL/FEMC_NCE2
EVENTOUT

39

E8

F2 | F2

65

98

PC8

1/0

FT

ATIM2_CH3
SDIO_DO
GTIM2_CH3
USART4_CK
DVP_D2
ATIM3_CH3
12C3_SCL
SPI2_MISO/1252_AUX_SD
USART2_TX
FEMC_INT2
FEMC_ALE/FEMC_A17
FEMC_NE2/FEMC_NCE3
EVENTOUT

40

D8

El| E1

66

99

PC9

1/0

FT

12S_CKIN
MCO2
ATIM2_CH4
SDIO_D1
12C3_SDA
DVP_D3
GTIM2_CH4
ATIM2_BKIN2
SPI12_MOSI/12S2_SD
USART2_RX
FEMC_NOE
ATIM2_CH3N
GTIM8_CHS3
UART5_CTS
XSP1_100
EVENTOUT

41

D7

E2 | E2

67

100

PA8

1/0

FT

MCO1
USART1_CK
ATIM1_CH1

12C3_SCL
12C2_SDA
12S2_MCK
12C2_SMBA
GTIM3_ETR
SDIO_D1

DSMU_DATING
FEMC_NOE

ATIM2_BKIN2

DVP_D3
LPTIM2_OUT
EVENTOUT

42

Cc7

E3 | E3

68

101

PA9

110

FT

USARTL_TX
ATIM1_CH2
12C3_SMBA
DVP_DO
12C2_SCL
12S3_MCK
GTIM8_BKIN
GTIM1_CH3
SPI2_SCK/I2S2_CK
SDIO_D2
12C4_SCL
12C1_SCL
DSMU_CKIN6
ETH_MII_TX_ER
FEMC_NWE
EVENTOUT

43

C6

D2 | D2

69

102

PA10

110

FT

USARTL RX
ATIM1_CH3
DVP D1

PVD_IN
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GTIM10_BKIN
12C2_SMBA

SPI2_MISO/12S2_AUX_SD

GTIM1_CH4
ATIM2_BKIN
12C2_SDA
SPI5_MOSI
12C4_SDA
FEMC_NWE
DSMU_DATINO
SDIO_DO
EVENTOUT

44

C8

D1

D1

70

103

PAl1l

1/0

FT

USARTL_CTS
ATIM1_CH4
USB_FS_DM

SP12_MOSI/12S2_SD

ATIM1_CHIN

GTIM3_CH1
ATIM1_BKIN2
SP14_MISO
USART4_TX
ATIM2_CH3N
DSMU_CKINO
UART6_RX
SPI12_NSS/12S2_WS
EVENTOUT

45

B8

C1

C1

71

104

PA12

110

FT

USART1_RTS_DE
ATIML_ETR
USB_FS_DP
GTIM9_CH1

12S_CKIN
ATIM1_CH2N
GTIM3_CH2
SP14_MOSI
USART4_RX
SPI2_NSS/I2S2_WS
ATIM2_BKIN
UART6_TX
SPI2_SCK/I2S2_CK
EVENTOUT

46

A8

c2

Cc2

72

105

PA13

1/0

FT

JTMS-SWDIO
GTIM9_CHIN
12C4_SCL
12C1_SCL
IR_OUT
USART3_CTS
GTIM3_CHS3
UART6_TX
GTIM8_CH3
EVENTOUT

IR-OUT

47

73

106

PH2

1/0

FT

USART4_RTS_DE
USART1_RX
GTIM3_CH4
GTIM9_CH3

DVP_D13
ATIM3_BKIN2
DSMU_CKIN4

XSPI_NSS1
XSP1_107
SDRAM_NE1
EVENTOUT

Bl

Bl

74

107

VSS

48

75

108

VDD

49

A7

B2

B2

76

109

PA14

1/0

FT

JTCK-SWCLK
LPTIM1_OUT
12C4_SMBA
12C1_SDA
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ATIM2_CH2

ATIM1_BKIN
USART2_TX
UART6_RX
GTIM8_CH4
EVENTOUT

50

A6

A2

A2

77

110

PA15

1/0

FT

JTDI
SPI3_NSS/I2S3_WS
GTIM1_CH1_ETR
SPI1_NSS
ATIM2_CH1
12C1_SCL
USART2_RX
UART6_RTS_DE
ATIM1_BKIN
USART1_TX
USART2_CTS
ATIM2_CHIN
ATIM3_ETR
FEMC_NBL1
SDRAM_NBL1
EVENTOUT

51

B7

D3

D3

78

111

PC10

1/0

FT

ETH_MII_TX_DO/ETH_RMII_TX_DO

SPI3_SCKJ/I2S3_CK
UART6_TX
SDIO_D2
DVP_D8
ATIM2_CHIN
XSPI_NSS1
GTIM9_CH4
DSMU_CKIN5
XSP1_I01

EVENTOUT

52

B6

C3

C3

79

112

PC11

110

FT

SPI3_MISO/12S3_AUX_SD

UART6_RX

SDIO_D3
DVP_D4
ATIM2_CH2N
12C3_SDA
XSPI_CLK
GTIMI10_ETR
ATIM3_CH2
DSMU_DATINS
XSP1_NSSO
EVENTOUT

53

C5

B3

B3

80

113

PC12

110

FT

SDIO_CLK
DVP_D9
SPI3_MOSI/12S3_SD
USART3_CK
GTIM4_CH2
ATIM2_CH3N
12C2_SDA
XSP1_100
ATIM2_CH2N
ATIM3_CH3
SPI6_SCK
GTIM8_CH1
EVENTOUT

D5

81

114

PDO

1/0

FT

FEMC_D2
ATIM2_CH4N
SP14_MISO
SPI3_MOSI

UART6_TX -
XSPI_101
ATIM3_CH4
SDRAM_D2
DSMU_CKING
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DSMU_DATIN?
UART5_CTS
SPI12_NSS/1252_WS
12C1_SCL
EVENTOUT

FEMC_D3
ATIM2_CH4
ATIM2_BKIN2
SPI2_NSS/I2S2_WS
UART6_RX
XSPI_102
- | D6 | 82 | 115 PD1 o | FT | Y 12C1_SDA -
SDRAM_D3
DSMU_DATING
DSMU_CKIN7
SPI2_SCK/I2S2_CK
USART9_CK
EVENTOUT

GTIM2_ETR
SDIO_CMD
DVP_D11
ATIM2_BKIN
SPI3_NSS/12S3_ WS
XSPI_103
ATIM2_CH3N
SPI12_MOSI/12S2_SD
ATIM1_CH4
ATIM2_CH4N
ATIM3_CH4
GTIM5_CH2
GTIM8_BKIN
EVENTOUT

A3 | A3 83 116 PD2 WO | FT | Y WKUP5

FEMC_CLK
USART2_CTS
GTIM1_CH1_ETR
XSPI_NSSO
SPI2_SCK/I2S2_CK
DVP_D5
DSMU_CKOUT
DSMU_DATINO
SPI12_MISO/12S2_AUX_SD
EVENTOUT

- - 84 117 PD3 WO | FT | Y WKUP6

FEMC_NOE
USART2_RTS_DE
GTIM1_CH2
- | E5 | 85 | 118 PD4 o | FT | Y XSPI_104 -
DSMU_CKINO
SP12_MOSI/12S2_SD
EVENTOUT

FEMC_NWE
USART2_TX
XSPI_I105
- | D4 | 86 | 119 PD5 10 | FT | Y GTIM6_CHL1 )
ATIM1_CH4N

EVENTOUT

- - - | 120 VSS s [ - [ - - -

B6 | B6 - 121 VDDIO®) S - -

FEMC_NWAIT
USART2_RX
GTIM1_CH4
XSP1_106
- - | 87 | 122 PD6 o | FT | Y SPI3_MOSI/12S3_SD -
DVP_DO
GTIM9_ETR
DSMU_CKIN4
DSMU DATIN1
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DVP_D10
12C1_SCL
EVENTOUT

USART2_CK
FEMC_NEL/FEMC_NCE2
GTIM1_CH3
XSP1_107
DSMU_DATIN4
- | - | 88 | 123 PD7 o | FT | Y DSMU. CKIN -
SPI1_MOSI
12C1_SDA
SPI3_NSS/I2S3_WS
EVENTOUT

USART4_RX
FEMC_NE2/FEMC_NCE3
SPI3_SCK/I2S3_CK
USARTL_TX
GTIM8_CHIN
DVP_VSYNC
SPI12_MOSI/1252_SD
GTIM6_CH2
Al A - 124 PG9 VO | FT 1Y SPI12_MISO/1252_AUX_SD
SPI1_MISO
XSPI_I06
XSPI_IO5
12C1_SMBA
12C4_SMBA
SDRAM_NBL1
EVENTOUT

FEMC_NE3
XSP1_102
DVP_D2
GTIM7_CH1
SPI1_NSS
SPI3_MISO/12S3_AUX_SD
B4| B4 | - | 125 PG10 o | FT| Y USART1_RX -
LPTIML_IN1
GTIM8_CH1
12C4_SCL
SDRAM_CLK
ATIM1_CH4N
EVENTOUT

ETH_MII_TX_EN/ETH_RMII_TX_EN
XSPI_103
SP14_SCK
DVP_D3
GTIM7_CH2
SPI1_SCK
SPI3_MOSI
cal ca | - | 126 PG11 W |FT | Y USARTL CTS -
USART9_RX
LPTIML_IN2
GTIM8_CH2
12C4_SDA
SDRAM_CKEO
EVENTOUT

FEMC_NE4
USART4_RTS_DE
XSPI_101
SP14_MISO
GTIM7_CH3
cs5| c5 | - | 127 PG12 o | FT | Y SP16_MISO -
ETH_MII_TX_DI/ETH_RMII_TX_D1
DVP_D11
SPI3_NSS/I2S3_WS
USART1_RTS_DE
USART9 TX
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LPTIM1_ETR
LPTIM1_IN1
SDRAM_A11l
EVENTOUT

B5

B5

128

PG13

1/0

FT

FEMC_A24
USART4_CTS
ETH_MII_TX_DO/ETH_RMII_TX_DO
XSPI_CLK
SP14_MOSI
GTIM7_CH4
USART9_CTS
SPI6_SCK
12C1_SDA
USART1_CK
LPTIML_IN2
SDRAM_A9
EVENTOUT

A5

A5

129

PG14

1/0

FT

FEMC_A25
USART4_TX
ETH_MII_TX_DL/ETH_RMII_TX_D1
XSP1_100
SP14_NSS
SPI2_MISO/1252_AUX_SD
12C1_SCL
GTIM6_CHS3
ATIM2_CH4
USART9_RTS_DE
SP16_MOSI
XSPI_107
LPTIM1_ETR
LPTIML_IN1
SDRAM_A8
EVENTOUT

130

VSS

131

VDD

132

PG15

110

FT

USART4_CTS
DVP_D13
GTIM6_CH4
12C1_SDA
SP16_NSS
ATIM2_CH4N
USART1 RX
SDRAM_NCAS
USART9_CK
XSPI_NSS1
12C1_SMBA
12C4_SDA
LPTIM1_OUT
SDRAM_A6
EVENTOUT

55

A5

A6

A6

89

133

PB3

1/0

FT

JTDO
SPI3_SCK/12S3_CK
GTIM1_CH2
SPI1_SCK
GTIM3_ETR
ATIM2_CHIN
USART2_TX
GTIM2_ETR
USART1_RX
12C2_SDA
USART2_RTS_DE
ATIM2_BKIN
UART10_CTS
EVENTOUT

56

A4

C6

C6

90

134

PB4

110

FT

NJTRST
SPI3_MISO/12S3_AUX_SD
GTIM2_CH1
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SPIZ_MISO
GTIM9_CH1_ETR
ATIM2_CH2N
USART2_RX
GTIM10_BKIN
12C3_SDA
SDIO_DO
ATIM2_ETR
LPTIM2_IN1
USART2_TX
XSPI_CLK
EVENTOUT

57

C4

c7

c7

91

135

PB5

1/0

FT | Y

12C1_SMBA
ETH_PPS_OUT
GTIM2_CH2
SP11_MOSI
SP13_MOSI/12S3_SD
DVP_D10
GTIM9_BKIN
ATIM2_CH3N
USART2_CK
12C3_SDA
GTIM10_CH1
LPTIML_IN1
UART5_CTS
USART2_RX
SDRAM_CKE1
EVENTOUT

58

D3

B7

B7

92

136

PB6

1/0

FT | Y

12C1_SCL
GTIM3_CH1
DVP_D5
USARTL_TX
GTIM9_CHIN
ATIM2_CH1
ATIM2_ETR
ATIM2_BKIN2
LPTIM1_ETR
ETH_PPS_OUT
FEMC_NE2/FEMC_NCE3
ATIM3_CHIN
SDRAM_NE1
DSMU_DATIN5
12C4_SCL
EVENTOUT

59

C3

AT

AT

93

137

PB7

110

FT | Y

12C1_SDA
FEMC_NADV
DVP_VSYNC
USART1_RX
GTIM3_CH2
GTIM10_CHIN
ATIM2_BKIN
GTIM2_CH4 PVD_IN
12C4_SDA
LPTIML_IN2
ETH_MII_TX_D3
UART6_CTS
ATIM3_CH2N
DSMU_CKIN5
EVENTOUT

60

B4

D7

D7

94

138

PH4-BOOTO

110

FT | Y

GTIM4_CH1
GTIM10_CHIN
USARTL_TX
SDRAM_NE1
XSPI_lO4
EVENTOUT

61

B3

E7

E7

95

139

PB8

1/0

FT | Y

GTIM3_CH3
SDIO_D4
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GTIM6_CH1
DVP_D6
ETH_MII_TX_D3
12C1_SCL
GTIM9_CH1
ATIM2_CH2
ATIM1_BKIN
SPI5_MOSI
GTIM9_CH4
ATIM3_CH3N
DSMU_CKIN7
UART6_RX
EVENTOUT

62

A3

E8 | ES8 96 140 PB9 WO | FT | Y

SPI2_NSS/I2S2_WS
GTIM3_CH4
GTIM7_CH1

SDIO_D5
DVP_D7
12C1_SDA
GTIM10_CH1
ATIM2_CH3
ATIM1_CH3N
FEMC_NE1/FEMC_NCE2
ATIM3_CH4N
DSMU_DATIN7
UART6_TX
EVENTOUT

IR-OUT

- - 97 141 PEO WO | FT | Y

GTIM3_ETR
FEMC_NBLO
DVP_D2
ATIM3_ETR
ATIM3_CH4N
GTIM9_CH1
USARTL_TX
SDRAM_NBLO
UART7_RX
LPTIM1_ETR
LPTIM2_ETR
LPTIM2_IN1
EVENTOUT

- - 98 142 PE1 WO | FT | Y

FEMC_NBL1
DVP_D3
GTIM10_CH1
ATIM3_CH4
USARTL_RX
SDRAM_NBL1
UART7_TX
EVENTOUT

- - - | 143 PH5 o | FT | Y

DVP D11
SDRAM_D8
XSP1_106
12C2_SMBA
12C3_SMBA
ATIM2_CH4
GTIM10_CH4
EVENTOUT

63

D6

A8 | A8 99 - VSS S - -

64

E6

A9 | A9 | 100 | 144 VDD S - -

l= #A, O= #H, S= HHF.
FT: Z&5V; FTa: #&EV, ZHFEMSEE; TTa: 2433V,

AT

Fail-safe 7572450/ /% HIIIANS » PO LI T D SAF TN 5 T IEA LS MITT-FEOE I L ik,

IH-HFEHEIHTH R o
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4. USART3. UART5. UART8/RTS_DE. TXARX /55 il LI# £ O WS

5.  FDCANL1, FDCAN2, FDCAN3/ITXFRX 155 i LI A (F a0 ek

6. BGABLABGAT2#/#PGI~PG14 7] LI L #FiliINDDIO A 4 I 1F, LQFP144#/#PD6~PD7. PG9~PG15 7] L % Filid
VDDIOMA L T 1FE, X#F1.8~3.6VHIA.

T AT BIE B FRE 7 HEIADCL2_INX, 2515/ A LUZADCL_INXZ(ADC2_INX. A4 ADC12_IN9 75X 15/ )

LU E 9ADCL_INS, 14 7] LU B 7ADC2_IN9.

FEHFHT T HPAO X W7 L EEF HIGTIML_CHL_ETR, F7v 7 LIAT 12 2055 AGTIML_TI1 Z(GTIM1_ETR. /A2, PALSXTAY
) E W E I )55 S HGTIML_CHL_ETR, A4 #H/717E X .

HHFTHIG T, i B RO #1515 R /) 254N T3.6V o
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4 HS4FHE

4.1 R F

FrAERER UL, BT BRI #S AV ss AR 1E .
4.1.1 B/PMRBKEE

Betahft A i /INAL R A 2 2 T BT FLAF

FEREN NS N 77 (R U W N IE I SR A PPl BV O BRI B L ZHR AR R B, A Ae A 2 Bk AT
%gr&%DWﬁ%%ﬁth%$ﬁ%kﬁ%ﬁﬁ#$MﬁEpmﬁ¥wﬁﬁmmz%%ﬁ@%ﬁﬂ%w§)
4.12 HLAIBE

BRARRERI BT, UADHHR R LT Ta=25 THIVop=3.3V(1.8V < Vpp < 3.6VHLEE ). X EHHRAH T T4
SAE Sz

4.13 BRI

BRAEREHIVEIT, ST i 2R U T80T 48 AR Z MR

414 HBAEE

W& SISO K AR T 4-19

K 4-1 51 fa sk it

N MCU

30pF —

4.1.5 S|H#NEE
B _E O\ R B 77 R TR 42
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1.8~3.6V

VBAT

Power Switch
~

Backup circuit

(32KHz Oscillator,RTC wakeup
circuit,Backup register

_________________ 1
I
10 I
General 1/0 port Levell jogic |
[ it Core circuit |
(CPUdigital
Vbp circuit and I
| memeory) |
VDD Volt: I I
oltage |
L2 regula?or I
nx100nF I I
+1x4.7uF® I I
Vss1/2/--+/n | I :
— [
Vbpio v | I
DDIO |_—| I I
L [
I
100nF 10 |
E— VDDIO I/O port I: Levell |ogi
+1x4.7uF N per [switch cic;gllj?t I
|
|
[ ] R |
A L | : |
V DbA —_—
T VDDA |_:|_.
” L
VREF
— . |_] Analog
— 1 v L peripherals
o REF + (ADCs
n DACs)
+2.2uF
100nF | +2.2uF VREF{ ]

1

Vssa

=

LQFP144 /775 eV pp APin144 .

10 %PD6~PD7, PG9~PG15.

72

- B A T H B B )15 &N pp » LQFP64 /1775 &V pp 4Pin64, LQFP100 4475 #Vpp #Pin100,

BGA81 #BGAT2 1%, 35 #AVDDIO M/ £ H N0 APGI~PG14, LQFP144 #1245 55 FANVDDIO M5/ 1 19
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IDD'VBAT
VBAT

l

IDD

4.2 X BRHUE fH

INAEZHAF RO BT i Rl i <40 f KBUE(EFIR (R 4-1. K 4-2. R A3)P ey i, mRES FEERTK
ANEHBAR IR o 3K B R 45 Y BE AR 2 KB KT, AN RRAE LS A T 88 F AT REVE R TE 1R S8 AF I AR

TE B KAAZAE N S5 2 vl S
*x 4-1 HBIERHE
e R B/ME BAE L:NivA
Vop - Vss AR 3 A L HEL (B35 Vopa TV pp) D) -0.3 4.0
v TESV R Z 5] A\ H RS Vss-0.3 55 \
a e 1 MO L@ Vss-0.3 Voo +0.3
| AVbx | AR BE L 5| B (A B R 22 - 50 iy
| Vssx- Vss| ANFEEHL G| 2 (R 22 - 50
VEspHEM) ESD& H B L s (N A 2 W 4.3.117%
1. BB HIE(Vop, Vooa) FTHL(Vss, Vssa) 51 B0 20 G 4832 32 31 758 7o VFVa Rl Y AR e &R 4 L .
2. VinANEEHEKE, BRSESER 4-2,
3. Y45vEZS|I NS5V, Voo MEMKT2.25V.
* 42 W
s iR BAEO i:N v
oo 289V ooV oo FLIE % 1 54 HL U (25 K7 H 37 O 400
lyss £V ssHIZR IR HL IR (O H AR O 400
| FERE VORI 31 1L 0% 12 A
© A RO 31 J_E B L 12
NRST 5| I3 N R -5/0
lingeing@ @ ~ N
A3 RV A +5

=

JT A YR (Vop,  Vooa) M (Vss, Vssa) 51 I UG £ JE L B SNEE SR VRV I N IO S i 2R 48 L

2. HBVn>Voolth, H—NERIENER: ZVin<Vssit, B —NRETENBER. nenyDSNEE R KE, BESESER

4-1,

> w

RIAEN BRI iR . IL584.3.287 .
KRARKHERE, Voot K EFE N0.1Vop.
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5 iR e LA
Tste i Al Y -65 ~ + 150 C
T KSR 125 °C
4.3 THE%A
43.1 BHTEXHE
® 44 @A TR
iincg BH %1 B&/ME BAME LA
freLk PN EE AHB B8 0 240
fooLk W APBL/2 i A7 0 120 MHz
%
Vopa LA 4 TAE B % D255 Voo H 1.8 36 \Y;
VBar BARIR TAERIE 1.8 36 \Y;
Ta |y R BRI 40 105 o
Ts e RN BERRS 7 -40 125 °C
1. EUUE FAE R B IR Voo M Vopaflb B, 7E L EATE EEHIE], VooMIVopaZ [B]H: % f0 A 300mV H 25
432 _EMEER Y TERG
TRAGHPISERKIER 445 B ERE FEAEH .
# 4-5 | HURIR LI 1) AR %A
Ziine) ] % BR/ME BRAME | B4
. Voo FFHid 2 20 © v
oo Vop T Ri#E 2 80 © -
433 PRSI AL B YRR SR
NRPGEHPSEGR KR 4-45)H PR RIREE N AVoo ik B i & R HRAR H o
K 4-6 PRI YR s AR A
incs ZH %4 B/ME HAE BRAE | B
PRS[2:0]=000 (_-7H) - 2.18 Vv
PRS[2:0]=000 (F F4#%) 2.08 \Y;
PRS[2:0]=001 (_-7H) 2.28 \Y
TR R T PRS[2:0]=001 (F &%) 2.18 \Y;
v B e S PRS[2:0]=010 (_7+iH) 2.38 \%
P (PWR_CTRL PRS[2:0]=010 ( F F&:i1%) 228 Vv
MSB 75 0) PRS[2:0]=011 (- 7H) 2.48 \Y
PRS[2:0]=011 (T F&¥%) 2.38 \Y,
PRS[2:0]=100 (_--7H) 2.58 \Y
PRS[2:0]=100 (T F&Y) 2.48 \Y/
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PRS[2:0]=101 (_--7H%) 2.68 \Y
PRS[2:0]=101 ('~ F4¥%) 2.58 \Y
PRS[2:0]=110 (_L-7H) 2.78 \Y
PRS[2:0]=110 ('~ F4¥Y) 2.68 \Y
PRS[2:0]=111 (L THE) 2.88 Vv
PRS[2:0]=111 (N F&3f) 2.78 \Y
PRS[2:0]=000 (- 7H) 1.78 \%
PRS[2:0]=000 ("~ F4%) 1.68 \Y
PRS[2:0]=001 (_-7H%) 1.88 \Y
PRS[2:0]=001 (F F&if) 1.78 \Y
PRS[2:0]=010 (_--7H) 1.98 \Y
PRS[2:0]=010 (T F#3Y) 1.88 \Y/
T —— PRS[2:0]=011 (b‘ﬂa) 2.08 \%
B S 1R PRS[2:0]=011 (' F%¥E) 1.98 v
(PWR_CTRL [#] PRS[2:0]=100 (b F+%) 3.28 \%
MSB % 1) PRS[2:0]=100 ( FF&%) 3.18 Vv
PRS[2:0]=101 (_--7H) 3.38 \Y
PRS[2:0]=101 (T F#Y) 3.28 \Y/
PRS[2:0]=110 (- 7H) 3.48 \Y
PRS[2:0]=110 (T F#Y) 3.38 \Y/
PRS[2:0]=111 (L THE) 3.58 Vv
PRS[2:0]=111 ('K F&¥Y) 3.48 \Y
Vpvphystt) PVD iE ¥ 100 mv
VPror };?@Dﬁi e 1.66/1.58 \Y
BOR_LVL[2:0]=000(_L-THi%) 1.66 \Y
BOR_LVL[2:0]=000( F F&¥%) 1.62 \Y
BOR_LVL[2:0]=001(_L-TH¥) 2.1 \%
BOR_LVL[2:0]=001( T F&i) 2 \Y;
BOR Hi/FHE BOR_LVL[2:0]=010(_EF+#¥) 2.3 \Y,
Veor LR BOR_LVL[2:0]=010( F &%) 2.2 v
BOR_LVL[2:0]=011(_}-TH) 26 \%
BOR_LVL[2:0]=011(F F£I%) 25 \%
BOR_LVL[2:0]=100(_}-TH5) 2.9 \%
BOR_LVL[2:0]=100( T F&Y) 2.8 \Y;
Trstrempol®) | & {7 RF 4L [H] 0.8 4 ms
1 BBHRE, AEAER PR,
434 HNEWSEHBRE
TNRPGHSERKIEE 4-45) HEIAEGIREE Voot B E T R4
x 47 NERNSEBE
=) ] - iz B/ME HME B Hhr
VREFINT WEZHRBE -40°C< Ta< +105°C 1.164 1.2 1.236 \Y;
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B S R

. (1) - - 2

TS_vrefmt Hir; ADC E‘]%ﬁéﬁﬂ' ]“ﬂ 5.1 17.1 us
ZIRVEFEANMAEE | VDD =3.3V

AVReENT | fim gy -40°C< Ta< +105°C 14 ) 14 mv

10 BRI (]2 e S o B 2 AR AT 3
2. WHAHRIE, FAEA R,
435 At B

A AR Z M S HR R A Tahr, XESHRR R AR TR TR VOSB3, 7™ i
MR E . AR VORI B d R . T 7 EAR s AL B DA AT AR 45

P RE PR T VA, VL 4-4.
AT BT S AT R I R FE IR, R AT — RS T PR
4351 BAKHFHFE

T g AL T R A SR

B A RVO5I FAE TR AL, JRERE S — NS Hr b
B AN TSRS, BRARREHI B .

W AEAF AR U7 1] I 1) 3 8 2 BT RE S AT A0 B DRATIZE (0~48MHzZI J0N 4545 i 311, 48~96MHzIt y14>45
£ I, 96~144MHzIN 2545 A 11, 144~192MHz I 35545 J& 1], 192~240MHZIR 42545 78 1) .

B RS TN E (R XA SED W B I PP ALS 2 3 T RE)

B TP EANEI: feoik = frok/2, freike = fhelk/2.

B Vpp=3.63V, MITILEET105°C.

£ 48K 49T G IS, AKIEER 4-45H AR AIVop i B B R A5 H .

Voo Vss(TC %K) -

R 4-8 BATHEAT I EK I AE, B A EACRS  NERIN A7 s 4T

HAREO
Fiin=) ] %1% freLk Taz By
Ta=-40°C | Ta=25°C | Ta=85°C :
105°C
240MHz 87.4 90.6 104.3 113.7
SREBIRTER T 180MHz 66.4 69.3 82.3 916
@, ffEReRT
- i 120MHz 49.2 51.8 63.9 72.8
jafrfst 60MHz 277 30 411 50
Ibp THIHE R mA
i 240MHz 273 29.7 411 50.2
1L N
SRS | 180MHZ 21.7 24 35.1 44
@, KW
HH 120MHz 16.9 18.2 295 38.1
60MHz 101 121 226 313
1. HZEATHEEE, ARSIk,
2. MfucL>8MHzIH E FIPLL.
® 4-9 HEARAH R OK IR #E
HAEO
e 28 x4 freLk Taz Bfr
Ta=-40°C | Ta=25°C | Ta=85°C ;
105°C
76 B RBABAHRAT NSING TECHNOLOGIES INC.
ke T L D BT X 100 [ B A K
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240MHz 77.4 80.5 93.6 103.2
SRR T 180MHZ 60.2 63.1 755 84.8
@, fHEepr
F O 120MHz 45 476 59.3 68.3
AR A =X 60MHz 25.6 27.8 38.7 476
Iop TR mA
e 240MHz 18.9 21.2 31.9 40.8
SRR | 180MHZ 152 17.4 28 36.8
@, Hpr
G h 120MHz 12.3 13.4 24.4 31
60MHz 7.8 9.8 20.1 28.7
1. HEEEAVENEERLGAE, ANEAEPIER,
2. Hfuck>8MHzi 5 FPLL.
4.35.2 {&IHFEHEBIRHEFE
MCULLT T 51 254
B A0S AR T AR, HERE R — NS E—VopEVss(E 71 £0) -
B rEAMEERAL TR AIRES, BRIAERRA UL
F 4-10 EHUREFHUR R A 8 78RN B K AL T FE
HAFEO
Zias] B %M Ta=- . . TA ¥ v
40°C Ta=25°C | TA=85°C ~105°C
PR AL TIE4TA, LSE
. T9F, RTC #JF, IWDG 15 2.9 12.3 20.7
STOPO B | 5.1y Backup SRAM {145
Iop TR H - — mA
i PES AT LP A, LSE
JIL
$FF, RTC #IFF, IWDG 1 1.7 7.3 13.9
KM, BackupSRAM f#Ef
LSE #THF, RTC #T7F,
IWDG ], BackupSRAM 1.98 3.75 20.8 39
{R¥F
STANDBY LSE 4TFF, RTC 3,
oo | BLUTHIBE | WG i, BackupSRAM |  1.98 3.75 2049 | 39.05 UA
JAZER/N {4
LSE #TFF, RTC x4,
IWDG %4, BackupSRAM 1.98 3.76 20.13 38.01
ARFF
VBAT 3 LSE #T7F, RTC {T7¥,
loo_vear | THALNF IWDG %4, Backup SRAM 1.13 2.71 16.8 30.82 | uA
Vi {R¥F
1. HEEEATVHNEERLIE, AEAEFPIER,
4.35.3 AMEHERIHFE
% 4-11 AN HITRINAE
B A HAYE L:<K (74
AHB OMA? 237 LA/MHz
FEMC 6.01
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- 1167
SDRAM 4.84
USBHS 13.96
BKP SRAM 0.41
CORDIC 0.51
AHB1 LA/MHz
CRC 0.2
SDIO 3.59
ATIM1 9.05
AHB2 ATIM2 9.12 WA/MHz
ATIM3 8.55
GPIOA 14.01
GPIOB 142
GPIOC 14.34
GPIOD 14.28
GPIOE 14.12
GPIOF 14.66
AHB3 s 1431 LA/MHz
GPIOH 13.78
ADCL 1004
ADCa 8.16
ADC3 7.81
A 1.83
Sup 1.33
DACL/2 171
L 2.72
2C2 2.72
2C3 2.72
4 2.72
LPTIM1 2.21
LPTIM2 2.21
UARTS 2.51
APB1 UARTS 251 HA/MHz
UARTL0 2.51
GTIML 7.03
GTIM2 4.86
GTIM3 4.75
GTIM4 6.79
GTIMS 547
GTIM6 4.49
GTIM? 4.68
CANFD1 11.35
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CANFD2 12.37

CANFD3 3.84

UCDR 22.17

USBFS 2021

BTIM1 0.22

BTIM2 0.22

SPI2/1252 2.69

SP13/1253 2.69

USART2 2.82

USART3 2.82

USART9 2.82

— 352

WWDG 0.28

DSMU 47.53

SWR 1.94

SPIL 1.46

SPI4 1.32

SPI5 1.82

SPI6 1.33

USARTL 0.46

APB2 USART4 2.38 wA/MHz

UART6 2.38

UART7 2.89

GTIMS 2.51

GTIM9 1361

GTIML0 13.34

43.6 HPERET S IRRRME
4.3.6.1 AMEBETER SR (HSE)
TR W R B MO A8 B — AN B A SRR Bl (BypasstEzl) WIS, FAESEFEREEH R AR 44

E‘ %14: o
R 4-12 AN P R

75 S %A x/ME S P | B
fHsE ext FH P AR s g AR @) 1 8 50 MHz
VHsEH OSC_IN iy A\ 5| s 1 L 0.7Vop - Vbp -
VHsEL OSC_IN % A 5| K P fE & R Vss - 0.3Vop \VJ
tw(HsE) OSC_IN & B A I ] @ 16 - -
tese | OSCIN EFHal F A : : 20 e
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ti(HsE)
DuCynse) | Atk - 45 - 55 %
I OSC_IN ¥ N\ H Vss<VINSVbD -1 - +1 nA

1 W8 RIE, AR PR,

4.3.6.2 HMEBIRIERTBPIR (LSE)

TERPE RSB MR RSN SR (Bypasstiz 4G, PSR RBIERTER 4-4

24
R 4-13 RSN P e
w5 B4 %M B/AME RS BXE L:<¥ivA
fLsE_ext FH P AR i AR @ 8.8 32.768 1000 KHz
VLsEH qOZSEgjj_i_l N IS5 0.7Vop - Vbobp \Y
OSC32_IN i A\ 51 G H .
VLseL TR Vss 0.3vDD mV
tw(LsE) - S -
(Ol)SC32_IN fo AR A e ) 450 . .
tw(LsE)
ns
s 0SC32_IN - FHak R4 50
L) i i
tr(LsE)
DuCy/(Lsg) egaal= o - 30 - 70 %
I OSC32_IN iy N HEI Vss<VIN<Vop - - + HA
1. HWIHRE, AEAFHINER.
4-5 AR I R ) 22 e
A
VHSEH —
90%
VHSEL il — — -
t
tH(HSE)>—+=  ——=tfusg) | " W(HSE) <« ™ tW(HSE)

External Clock Source

JLrutL

THSE_ext

«—THSE—

0SC_IN
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4-6 HMBARE I PR AU

VLSEH

90%

10%
VISEL = s

Y
\

Lr(LSE) > > tfLse) | ™ tW(LSE) - tW(LSE)

«—T | GE—»

External Clock Source

JuUuL

A5 P — A A P B T R A8 AR ) R S R I

eI A MBI B (HSE) AT LA ] — N 4~32MHz ¥ AP B i R ds (R iAiaD MR e 7= . A Tih gy
A5 B T N R A I RSN s A, I SR SRR RIS R R, ISR ST
AR LAV ] R SR IR G A% (K51 A, DAyst N 2R RS S (AR E I 1] . A7 R PRI IIR AR (1 TR 2
BN, B3, WRESE), TSR A . (I HLPR 3 00 A HR 38 At TR AT I O VR B AR)

# 4-14 HSE 4~32MHzik & #3451 0@

=) S8 XA B/ME HAUE BAE BAr
fosc_In PR 2R AR - 4 8 32 MHz
Re J it HELRE - - 380 - kQ
VDD=3.3V,
i2 HSE Kz i VIN=VSS - 1.8 - mA
30pF 7%
Om IR a S JA B - 10 - mA/N
tsurse)® | A BN TE(8M &RA) Voo & E M - 3 5 ms

1 RS IRRPE S Kk B AP R R A IS R 2

2. HBCHRIE, AEAEF PR

3. tsupse)Z A SIS A], S AERAFAEBEHSEJT A&, B 219 2R E II8MHZIRZ IX BN ] o TX AN KB A AL — AR AR dir A 1
Pt LIRATE], B AE D R A I R A R T AR EUR

4-7 A FI8MHz & < 1) st 784 37 ]

Resonator with
integrated capacitor
L1

Pt ——— fse
| >
| Gain
: control
L S —
81 H REABAARAT NSING TECHNOLOGIES INC.
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1. Rext#UfE i f iR R DE o

A5 PR — i A i e 4 28 7 A AR S e

R SNSRI B (LSE) 7] LA B —A~32.768KHz 1) AR /M & il iR ds (i) MR 28~ 42 . A pr
S PE B AT R 7 f R AN e ds i, @I AR T B S5 R . ERL A, IR
TR AU ] R RO ST R e 0 5, DLOsk/Ni B 2k B AS Bl RS e i 18] o A % S ARV IR 4% 1 1R H
ZHR . B BESE), EHERANMPATE H. (X IR 2IR SR E IR 2SS FA T8 5 U ToIR R IR)
JER: X TCUuRCL, B EH T ENT N 7w HPRET 5 BRI aa K i 7% W ACuAIC . AH
HAZE s g I B 7 LICLAIC o 5 172 4 45 HE 01 3 L B HT 240

T BCLA Fif 5 : CL=Cu %XCi2/(Ci1+ Ci2) + Cstray, H H'Csiray 42 5/ 1T 1 25 AP CB # ZPCB I F /1T
H 2

Flhn: aniREEE T — AN E EE%?’CLZGF)FE(]i%fﬁ%%ﬁﬁcstrayzzpl:’ JH\IJCLl:CLZZSPFo

# 4-15 LSEIR % 2345 1 (fLse=32.768kHz) @

Giine) 4 M R/ME HAUE BAHE By

Rr S A5t LB - - 5 - MQ
5K Zh - 300

12 LSE 3Rz it HHIRZ) - 750 - nA
Lz - 1000
KR Z) - 9

gm SEONAS ) . 12 ] HA/V
1o KB - 27

tsuse)@ J& Bl ] Voo &2 5E - 2 - s

1 WZREPETRIE, AEAER Pl

2. tsuuse 2 /A BIISIE], RMBAHEBELSET RN R, H 215 2IFE 132.768KHzHIR 7 IX B 8] o XA EUEAASE —MniE 18
RS LIERATE], e RE DR A I R A R T AR ALK

K 4-8 {i FH32.768KH & {4k [t HL 7Y &7 F

MCU

Low-power
Control

IN ouT

1
LT
1
LT

{0

Xtal

- Cu

43.7  PERETERIRAEE
AR A R SHUR A PR SR R R 52 4-400 2% 1IR3
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4.3.7.1 FENIHS)RCHRZ %

£ 4-16 HSIR 255 1EO@

&5 e 211 *AF B/ME HRIE BKRE L:=X (74
fHsi B VDD=3.3V, Ta=25°C, )5 7.96® 8 8.04G) MHz
VDD=3.3V, TA =-40~105°C -15 - 2 %
ACCrsi HSI IR 81 2@ | VDD=3.3V, TA =-10~85°C -0.8 - 15 %
VDD=3.3V, Ta=0~70°C 05 - 1.3 %
tsu(Hsty HSI %% #% J5 B i [H] - - - 6 us
lopghsi HSI 437 a2 DAt - - 100 120 uA

Vob = 3.3V, Ta=-40~105°C, FRIEREHUEHH .

BT ORIE, ATEA P2 i

AEFERHERE S, REFRIEEE . JEEEH SRR 2 Y6 4141 %.

R AmZE AR R R IR, Bk AR RINK, A AT I
3.7.2 fRENH(LSI)RCHRG#*

N

K 4-17 LSHRG 245 1EO

] S5 %A B/AME | BRE | BXE | B
25°C R, Vop =3.3V - 32 - KHz
fLsi@ B AR Vob=1.8V ~3.6V
T Ao l05eC 28.8 32 352 | KHz
tsuwsn@ LS| 35 #% J5 i (8] - - 60 84 us
Ioosn® LS| k%45 Thit - - 0.6 - nA

1. Vop=3.3V, Ta=-40~105°C, FRIEH:TIVLE.
2. MR, AN,

4.3.8  METHFERE P EE i) B ]

R 4-18%1 H AW RN [R] 2 AE — NBMHZAIHSI RCHR ¥ wis YW R Bl A5 21 R I 15 FH A B B A =24 il
AR R T E -

B STOPOE{STANDBY#Z: &P ZRCHRE %%
B SLEEPHIZC: HJERR & H3E NSLEEPAE R BT FH B B b
B PO TR) A2 A A B IR B AL B R P & 3R 4-410 25 AR5 21

R 4-18 R THARAE R I (]

e ZH HREO BAr
twusLEep AR AR A e 6 Cycles
AP O MeFR (A 23 4k THE AT 1 =X) 20 us
twusTtopo
AP O MeFR (A i 28 J9 IR T AR =) 22 us
twusTpBY AR ARE 2o e 100 us

1. PSRRI (A] A0 R M B AT 4R 28 P R U — 2R 4R 2.
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o 4192 KR PR FR R FE AL LR 2T B % 4-400 2 TR 551
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HiE
iincg SH L: XA
B/ME BRUME | BRMEO
; PLL % A\ B 0@ 4 8 50 MHz
P PLL #4524 L 40 50 60 %
feLL out PLL {3 Sk i i) 32 - 240 MHz
tLock PLL Ready #8715 5 % Hid IH] - - 150 ps
Jitter Rms cycle-to-cycle jitter @240MHz - 5 ps
IpLL Operating Current of PLL @240MHz VVCO frequency. - - 1500 UA
1. HZEAERH, AEER PR,
2. TEVEEMHIEROEIARL, TR PLLA NI Bl A8 15 foL_outhb T RO A
4.3.10 FLASHTE- M 2851t
BRAEREM UL, AT AR SERAETA = -40~105°C15 3.
K 4-20 INFEAEGf AR I
Giae) ¥ %8 B/ME® HRUEO BAREY BT
Ta=-40~105°C, 10
N . double word #={, i
tprog 64 B YR FTRT 7] Th = -20-105°C, . us
buffer program 13 )
TU(L6K “747) B — A01050
. W, 1 bank it Ta =-40~105°C 24 40 ms
TU(BK F-15) &R IS 1], _ N
0 bank Hist Ta =-40~105°C 12 20 ms
B TIRERITI, S bank g, 41050 28 40 ms
e gﬁﬁ T
I 18] (bank 1 + 40 1neo
bank2), X{ bank 13, TA=-A40-105C 28 40 me
e,
frcLk=240MHz, 4 4
4.2 5.45 A
SpE I, m
VDD=3.3V
HH,
frcLk=240MH 6.5 - mA
oo | fthd VoDo3ay
B,
fHcLk=240MHz 45 - mA
VDD=3.3V
i B ML
Vpp=3.3~3.6V 0.05 4.65 HA
Vprog YmFEHL - 1.8 3 3.6 \%
1. WBHRAE, AREAER PR,
K 4-21 INAEAFGif A8 75 A 1B OR A7 IR
\ %5 \ S5 \ %A | BaMEo B
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Neno (e U 1057 Flash 10 T
10kcycle® at Ta = 85T I 20 4

treT Hlls OR A7 HIRR 10kcycle® at Ta = 105C Hf 15 4
10kcycle® at Ta = 125<C I} 10 4

1. HZEAEIHEEE, ANEAEPFIE,
4.3.11 4% B RKAE (B S EURME)
T ARA MR ESD, ES, LU, i FKE e I A7, Rt P47 30 5k A e i 2 0 Pl A e £

PERE

B HL /R L (ESD)
LR (— AN IE O B AR 5 TRIBE — FD B e — N S (R k) e b 28 i R S O BT 51 B L

X 4-22 ESD4 % KR

5 S5 %4 il BXEY =X (vA
. - Ta=+25 T, & MIL-STD-883K
Vespem) | i FELTIECAE FELE (A AR ) Method 3015.9 3A 4000
\%
Vesoom® | b EGE k) | 1A= 425 T FETESDANEDECS- | ¢ 1000
1. HZAWHED, BEAFHMER.
2. LQFP144 H:1%5( VBAT 5| i H I 5 KB N 500V
FL R BURME(EMS)
#* 4-23 EMSHE:
i) B %1 274
v TEATA] /O BB e m e JE BR 1], DA & Th g VDD = 3.3V, LQFP144,TA = 25<C, HCLK 4A
FESD g = 240MHz, conforms to IEC 61000-4-2
BT A/E VDD 1 VSS SIEIZIAK) 100pF H4 L | VDD = 3.3V, LQFP144,TA = 25<C, HCLK A
b A R SO BRI, DABEDIEETHL | = 240MHz, conforms to IEC 61000-4-4
VEFTB
XF 1O 51 N e 2R A AL R R A B PUEBRE RS | VDD = 3.3V, LQFP144,TA = 25<C, HCLK AA
ML SR R, CASI R IIRET 1 = 240MHz, conforms to IEC 61000-4-4
BARBI(LY)

N TR BIERE, R EAEG R b L EEAT 2 AN FR S AR B

B ONEAEIESE, SROUE R R AR
B RN F ARG E VOS] Iy N R
XA MR IG A EIAIJESD78ALE A HE BE A B bR VEE

F* 4-24 FRAERBL

%1

x|

=/ME

85

EREARBR A RAT NSING TECHNOLOGIES INC.

Motk RN R L X R AL X R R B 1095 [ B A K E
fif: +86-755-86309900 f£H: +86-755-86169100
Wk:  https://www.nsingtech.com %: 518057



ay

4
"P' EIRRA www.nsingtech.com
‘ LU® Fr S He i Ta=+125C, 4 JESD78E | Il KA +100mA, 1.5*VDDMAX
1.  PA4. PASS| I EI2EA, 25°4200mA Pass, 85°#80mA Pass.

4.3.12 1/O%s D4
ST R\
BAERERIA, F R SO IR A4S R, T IO N #5324 CMOSHITTL .

% 4-25 | /OB HRME

o > ®w npoE

5 SH M &R/ME H#AE | BRKE L:Eiva
Vbp=3.3V Vss - 0.8
Vie LD R RN Vop=2.5V Vss - 0.7
Vbp=1.8V Vss - 0.3*Vop v
Vop=3.3V 2 - Vob
ViH I = HL T HLE Vpp=2.5V 1.7 - Vob
Vop=1.8V 0.7*Vbp - Vob
Vpp=3.3V 200 -
Vhys ?;f%ﬁé?i%% HEIR | Vop=2.5V 200 - - "y
Vop=1.8V 0.1*Vpp®@ -
I R RO Vop=Maximum 1 ) 1 A
Vpap=0 8% Vpao=Vop®
VDD=3.3v,Vin= V55 80 - 220 kQ
Reu 59 bR SE R R H®
VDD=1.8~3.3v,Vin= Vss 60 - 500 kQ
VDD=3.3v,Vin= VDD 80 - 220 kQ
Rep EENIE TSV GINERY
VDD=1.8~3.3v,VIN= VDD 60 - 500 kQ
Cio /0 5 IIE 2 - - 5 - PF
it B R A R BT O ST IR A L R . HER G VRAS AR, ARl

Z/1>100mV,

W ARAEAR QS 5] A S e B Rt R, U F IR RT e v T KB
AR iz AR B A — N AT TF R FIPMOS/NMOS SEEL .
Veap 215 10 E IS LT .

FTA /0% I ERZ2CMOSFITTLR A (A AL E), SRS R T Z2H0™ FICMOS L E B TTLS 4
%oy H OX 3l B

GPIOGHE F 4 A/ 3 1) AT LAWK S sl tH 22 ik +/-12mA IR . FEFH P R, VORI 38 B A6 AR IE SR B H
TA L4275 25 Hh I 480 e KBUE M8 -

B A 1/ON I M Vop E3REUR LIRS, i EMCUZEVop E 3R e Kz AT HLIR, ASRE RIS 4 50t B K40 €
fHIvoo(E 4-2).

B A /O WU I M Vss Bt B H AR AT, i EMCUTEVss EIR H B Kis AT B, A RERBIT 46 %) i
KEE A Ivss(R 4-2).

R

BrARRE U], R 427 IS HUR A SR A Voo fl LI FT 3R 4-4R1S6AF ISR 2. BT HII/O
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ity 1 #B & A CMOSHITTLY -

# 4-26 10IKBhAE SO

WHER VDIIDO;é.BV VDIIDC:3’.3V VDI!)O:Z’.SV VD[I)OZLZI.SV VDI!)O:i.SV VD[I)OzLi.SV AL
2 -2 2 -1.5 1.5 -1 1 mA

4 -4 4 -3 3 -2 2 mA

-8 8 -7 7 -5 5 mA

12 -12 12 -11 11 -7 8 mA

1 HOHRIE, AR .

R 427 il RS

Ziincy S8 M ®/ME = INI: B
Vop=3.3V, loL®=2/4/8/12 Vss 0.4

Vor® A Vop=2.5V, loL®=2/4/8/12 Vss 0.4
Vop=1.8V, loL®=2/4/8/12 Vss 0.2*Vpp v
Vop=3.3V, lon®=2/4/8/12 2.40 Vop

Vor@ i i T Voo=25V, lon®= 2/4/8/12 1.80 Voo
Vop=1.8V, lon®=2/4/8/12 0.8*Vop Vob

O P RIS B ho I AR 24 AR . 4-2vh 45 1 I 2 S R ATE B, (RIS Lo FREL A (T /O BEIRN 425 il B A B 3 Tvss o
O ) R Lo AR AR . 4-2rh 45 X B R ATUE AL, (RIS o B SR (T 1/ BRI 42 1l A /S B i Ivoo
HIZR VTN, ATEA ™ il

SBRIKENEE S AR 4-26.

. PC13,PC14,PCISAYEILTEFE A -

N\ Jay A2 AR

fii N 2 A A O E OB 7 ITE ] 4-9F13% 4-2845 1 .

BrAEREAIULI, % 4-2851H S HR A M SR E AL B R 58 4-4 6 F I ES 3.

oos woN e

R 4-28 NG AR

DSy[1:0]F2 & 5 ¥ %A B/ME | BKE X4
CL=5pF,Vop=3.3V - 75
fmax(10)out R RANAE @ CL=5pF,Vbp=2.5V - 50 MHz
CL=5pF,Vbp=1.8V - 30
CL=5pF,Vpp=3.3V - 3.7
00(2mA) toyout fy L AT CL=5pF,Vop=2.5V - 4.8 ns
CL=5pF,Vpp=1.8V - 7.2

CL=50fF,vDD=2.97V,vDDD=0.81V
taoyin LTPNTAiN) input characteristics at 1.8V and 2.5V - 2 ns
are derated

CL=10pF,Vpp=3.3V - 90
0L (4mA) Frnax(10)out BRI CL=10pF,Vpp=2.5V - 60 MHz
CL=10pF,Vpp=1.8V - 40
taojout i H RER CL=10pF,Vpp=3.3V - 35 ns
87 H REABAARAT NSING TECHNOLOGIES INC.
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CL=10pF,Vpp=2.5V - 45
CL=10pF,Vop=1.8V - 6.8
CL=50fF,vDD=2.97V,vVDDD=0.81V
taoyin HNFERT input characteristics at 1.8V and 2.5V - 2
are derated
CL=20pF,Vop=3.3V - 100
fmax(IO)out %j{}bﬁ%@) CLZZOPF,VDDZZ.SV - 75 MHz
CL=20pF,Vop=1.8V - 50
CL=20pF,Vpp=3.3V - 35
10 (8mA)
taoout A A R CL=20pF,Vbp=2.5V - 4.8
CL=20pF,Vop=1.8V - 6.6 ns
CL=50fF,vDD=2.97V,vDDD=0.81V
taoyin HNFERT input characteristics at 1.8V and 2.5V - 2
are derated
CL=30pF Vpp=3.3V - 120
frmax(o)out SN AL CL=30pF,Vop=2.5V - 90 MHz
CL=30pF,Vop=1.8V - 60
CL=30pF,Vbp=3.3V - 3.4
11 (12mA) ,
taojout A FE R CL=30pF,Vbp=2.5V - 43
CL=30pF Vpp=1.8V - 6.4 ns
CL=50fF,vDD=2.97V,vDDD=0.81V
taoyin N ZE R input characteristics at 1.8V and 2.5V - 2
are derated
1. 1/OuR D IKEhEE /7 PMODEY[1:0]BC B , 2 WL P F M A S GPI10uS I BC B 25 /728 I UL i
2. BOKHEIERE 4-9% L.

4-9 F N A P € S

EXTERNAL OUTPUT on

CL

90.% 10%
I I

¢ tf(IO)out |

I
I
I
I
I
I
I

tr(IO)out |
I

< T >

Maximum frequency is achieved if (t+t)<=(2/3)T and if the duty cycle is (45-
55%) when loaded by CL specified in the table “I/O AC characteristics”
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4-10 fEHaEiR

Signal

DVDD VDD DVDD

O

Input » Chip core p Output /O »Signal

0,
Input >ﬁ5k?§D Input 50% VDD

!

+—Delay Delay
Qutput, 50% Output,
VDD 50% DVDD

4.3.13 NRSTE| jissta

NRST 5| filf AIKEE HICMOS T, WEREE K — M ABEWTITIY LA HIH, Reu(Z IR 4-29). BRARRRBIUEHT,
R 4295 H NS HORAE FARIR AL B R RFAR -4 5 R = 153,

2% 4-29 NRST 3| {4t

s S5 E i B/ME HAE BXE AL
Vinrsn® NRST 4 MK HCFHLUE - Vss - 0.3*Vpp v
ViHnrsm)® NRST #i A\ = F P HL K - 0.7*Vpp - Vb

Vhys(NRST) NRST Jift 2 5 fih &2 2 FL A B ¥y - - 300 - mvV

Rpu 59 L H SR @ VinN= Vss 30 50 80 kQ
Venrsm)® NRST %y N & I ik i VDD=3.3V - - 100 ns
VnrnrsT) NRST %t A\ JEJER ik it VDD=3.3V 300 - - ns

1. HBHRIE, A4 R,
2. EREBHAET A EIER BB AN AT IR AIPMOSSE . 1XMPMON/NMOSTH: 5% i) HLBHAR 7N (2 i 10%)

1 UEBAEA.

4-11 W FINRST 5] BR3P

VDD

External reset circuit®

(2
————= Q NRST . Internal reset
0 b— Filter f—ou

2. R RARIENRST S| I AL BEEAR TR 4-29Th 5 IR K ViLnrsn BA R, B IIMCUANBERR B A
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4.3.14 TIME 284514
# 4-30. F 4-31. £ 4-32F1F 4-335| IS B BEHRAE .
B ot Ny 2 F ThRE 51 I Gy b bR Ase . NI SR, APERIEl. PWME ) R VERS, 15 1L554.3.1275,

* 4-30 ATIML/2/3 43t @

" 5% rym BME || BOAH e
- 1 - trimMxcLK
t 2 I 2240 [
res(TIVY FERT 35 73 T T frimxcLk= 240MHz 4.16 - ns
- 0 frimxcLk/2 MHz
f CH1 % CH4 [ 5E I FRH Bl AT R
T R L e S——yr s 0 120 MHz
ResTim TE I 28 HER - - 16 bit
{COUNTER MIERE T NEE BT, 16 fiih R - 1 65536 tTimMxcLk
e 3 frimxcLk= 240MHz | 0.00416 273 us
- - 65536x65536 tTIMxcLK
i T B
max_counT | SR RTRERTTFEL frimxcLk= 240MHz - 17.9 S
1. BEWRIE, AEA IR,
# 4-31 GTIML/2/3/4/5/6/ 745D
5 S5 %M B/ME BXE E:-F VA
- 1 - tTiMxcLK
tres(TIM) SE I 2% 73 e TH] frimxeLk= 120MHz 8.33 - ns
frimxcLk= 180MHz 5.56 - ns
- 0 frimxcLk/2 MHz
fexr CH1 & CH4 e R 28 4MM I B | fiimek= 120MHz 0 60 MHz
frimxcLk= 180MHz 0 90 MHz
ResTim SE I #03 HAE - - 16 bit
ST BT, 16 i HC : - Po8% RIS
I By, 16 Arih% —
tcoUNTER B 0 frimxcLk= 120MHz | 0.00833 546 us
frimxcLk= 180MHz 0.00556 364 us
- - 65536x65536 triMxcLK
tmax_count | KA RE A THEL frimxcLk= 120MHz - 35.8 S
frimxcLk= 180MHz - 23.9 S
1. HEWIRIE, AEA IR,
#* 4-32 GTIM8/9/10%5 1D
#e ZH % B/ ME BE BAr
- 1 - trimxcLk
t R B A% 4 I [
relTiv S Gl frimcik= 240MHz | 4.16 - ns
- 0 frimxcLk/2 MHz
f CH1 % CHA (11 I 4 4 S0 Bl i
T MO 38 S AN B A frimxcLk= 240MHz 0 120 MHz
ResTim SE I #8532 - - 16 bit
teOUNTER EC Bk b K N R A - - 1 65536 triMxcLK
B4 ) 1 frimxcLk= 240MHz 0.00416 273 us
- - 65536x65536 trimMxcLK
t = -HT 8k i
wwccoun | BRTTHERI AL FriwcLk= 240MHZ : 17.9 s
1. BEWHRE, AEAF IR,
90 B A AR A A IRA T NSING TECHNOLOGIES INC.
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ines SH %1 B/ME BAE LA
- 1 triMxcLK
t E I 280 W [
relTiv LI T R frmccik= 120MHz | 8.33 ns
- 0 frimxcLk/2 MHz
f CH1 % CH4 f5EH T HS Bl AT
eXT = 120Nz 0 60 MHz
ResTim TE I 28 HER 16 bit
MIERE T NIRRT, 16 ALt ey - 1 65536 tTIMxCLK
fcounTER -
e 3 frimxcLk= 120MHz | 0.00833 546 s
128x65536 tTiMxcLK
t BTG L
MAX_COUNT Hij(—fﬁmﬂﬁﬁ‘iﬂl frmeLk= 120MHz 699 ms

1 WBeHRE, AR PR,

43.15 FI1HRE

#* 4-34 IWDG F KA/ N E AR (] (LSI = 32 KHz)

G| PD[2:0] B/ HERL[11:0]=0 B KIFKRL[11:0]=0xFFF HApr
14 000 0.125 512
/8 001 0.25 1024
/16 010 0.5 2048
/132 011 1.0 4096 ms
164 100 2.0 8192
/128 101 4.0 16384
/256 11x 8.0 32768

1 HEHHE, AEEP PR
% 4-35 WWDGH KAl /) i # & A7) (8] (PCLK1 = 120MHz)

B TIMERBJ[1:0] B/ PNl AL
/1 0 0.0341 556.92
2 1 0.0682 1113.84
13 2 0.136 2227.68 ms
/4 3 0.273 4455.36

1. HETHRIUE, ANEAFE PRI
43.16 12CE O
BRAEAS B, 7 4-3651] L i B 50 (8 FERBEIR FE, focuku IR AV op Bt LR 5 & 38 4-410 2% AE IR /5 5

N32HA4927™ fh I 1PCH I A A R fEPCIBAE P, (EA TR IRE]: SDAFISCLANE SR 51, i E
TR, 725 B EIAIVop 2 [B] FIPMOSE # R M, (EARAFAE .

PCHE: PRSI T35 4-36, A Xdm Nt 2 H Thae 5| I (SDAMSCL)MIRF R, = 0L5H4.3.1275
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# 4-36 12CH: RO

PR PIEERN P+
%2 % hr
i - YNEE SR 2NEE CE 2N C
fscL 12C $ 04 0.0 100 0 400 0 1000 KHz
th(sTa) FF 4t 2% A ORI (1] 4.0 - 0.6 - 0.26 - us
tw(scLy) SCL HBh{HH i) 47 - 1.3 - 0.5 - s
tuscLH) SCL I b v i ] 4.0 - 0.6 - 0.26 - us
tusTA) BB T 46 2% A B S (] 4.7 - 0.6 - 0.26 - us
thspa) SDA Hif RIFIN [R] 300 - 300 - 0 - us
tsuspa) SDA 7 37 i [A] 250.0 - 100 - 50 - ns
i“sm\) SDA F1 SCL |7+ il - 1000 20 300 - 120 ns
r(SCL)
tt“SDA) SDA FI SCL T [#H ja] - 300 - 300 - 120 ns
f(SCL)
tsusTo) {52 1k 25 A ST ) 4.0 - 0.6 - 0.26 - us
15 1L A 2 TP UE S I ]
tw(sTO:STA) (L7 ) 4.7 - 1.3 - 0.5 - us
Cb ST Al e - 400 - 400 - 550 pf
ty(spa) Bl RO 1A - 3.45 - 0.9 - 0.45 us
tv (ack) A R ] - 3.45 - 0.9 - 0.45 us
AN TR B I ] [ S U ik )
tsp iﬁi);/)%&%%ﬁﬁﬂ%m’]ﬁ & ik ) i 0 50 0 50 s
i
1. HEEHRE, REA PR,
4-12 12CIZRAZ I A & e e )
VDD VDD
(2 @)
4.7KQ g .
= 4. 7KQ lOOQ(S)
1
I°C Bus (i SDA
W " scL
100Q
Repeated Start
Start Condition fmdltlon
SDA
4.( — tsusTA) \_
/ )< >< > Start Condition
L .. %
tf(g;A?)'“ —>—i<— ti(spA) »i—ia—tsy(sDA) A \ L \_
tv(soia) thspa) P 7 HysTAsTO)
thsTa) tu(sckH) > - >—i<— .4 Stop Condition
SCL e -~ tuack)
S\ U NS [
tu(scr) e—i tiscK)—-i = —p-—a— trsck) % T
—1 /fy > 9 th clock
1% clock cycle
1. & 5% B TCMOSHLF: 0.3VopA10.7Vop.
2. b4 EBHFHAE BT I2CE D
3. HPHE R T SRR A A, AT DURE R R AT, 5 SR
92 E R AR HEIRAT NSING TECHNOLOGIES INC.
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4.3.17 SPI/12S¥E: 4%

GRARFERI B, 2 4375 IOSPIZHRIZE 4-3851HH IUIPSTHUR (B FIFFHERE . froLod MV op it L LR
P A-AIA IR E.

B St N H 2 F ThRE 51 IEI(SPIFINSS. SCLK. MOSI. MISO, I12SfJWS. CLK. SD)HIFPETERS, S W5

www.nsingtech.com

4.3.127 .
# 4-37 SPIRSED
s S %4 B/ME BLRIE BAE i:N v
fscLk FEHI - - 60
D 2R
Utk SPIR iz INCER - - 20 MHz
DuCy(SCK) SPIMAR NS B (5 25 L SPIAAE S 45 50 55 %
tounss) NSS#E 37 i ] LN tseLk/2 - -
thnss)® NSS{RFET ] MAREEL tscLk/2
1)
fsoLkH) | o) K E AR I ) ERTEN tsow2-1 | towl2 | o2+ 1
twscky®
tsuemn)® v s . FER 3
tu® | A WHA 3
thevn® i o EX 5 2.5
e ® Hl i N PR RN 1] INCER > - ns
taso)V®@ 0 B 7 e s () MR 9 2*tscLkl/2
taiss0) V@ B 2R 1 ) A 9 - 16
tyso)® i S M REIL IR 2 J5) - 9 13
bo® | DR A A RS 5) 3 5
thso)® v s 4o MR REILHT 2 J5) 5 - -
@ | IR IR IE EBR(E LI 2 J5) 0
1. HWIHRE, AEAFAHINER.
2. B/MERIRIRSh BN ], B KB RN IERR RS 0 1 B R [A]
3. I/ IMEFRIR KR RS S N ], S RAE R R TR £k B T BEAS 1 5 K TR
Kl 4-13 SPINf P — MABLHICLKPHA=0
CLKPHA=0
NSS input
inpu \ , /:
: tunss) | tesoLk) N /7 | th(nss) II
< 5 > g < >
| T ! | |
|
CLKPOL=0 I I: ::W(SCLKH) I | : | |
I | w(SCLKL) | | [ I
I : I | | I I :
| taso) | I tyso) I thso) I M tais(so)
) | V(SO), 1(SCLK) |
. I : I ' ! ) I_H_tf(scu() |
MISO output 4< | : MSB out ><i Bit 6~1 out// LSB out >7
Ly I |
= ,
MOSI input M MSB in !r>< Bit 6~1 Ir’(/ >< LSB in

thes) >

A
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K 4-14 SPIF 7B — MAEAAICLKPHA=1®W

CLKPHA=1
NSS input \ /
P T /// :
| P ¢(SCLK) R t |
PRSI, g =
| I I | |
CLKPOL=0 | I : |
! | bwsok) 1 | I I
I I twseky I I ! I
I N—>: | I | ! I
| I
CLKPOL=1 | | | I W tseL L
I taso) by It It I'tyscLky | [€isSO)
| (5o h(sQy ! —
| : ) /// / \ |
MISO output ——— >< : : MSB out >Q Bit 6~1 out >< LSB out >—
tsuesn : | Thesiy
< > /7

wosiwos. [ TTTITIIIDN

. a
MSB in D< Bit6~1in ><

o XU

W& 5% E T0.3Vop10.7VoDo

Kl 4-15 SPIFf & — FREAWO

NSS input

te(scL)

| |
CLKPHA=0 : '
CLKPOL=0
|
' [
CLKPHA=0 !
CLKPOL=1 : |
|
CLKPHA=1
CLKPOL=0
|

CLKPHA=1 I trscLiy
CLKPOL=1 I trscLr)
t | W(SCLKH) | | )

LSB in XZHHHNN

S 11 A I WA

MOSI output ><

LSB out ><

1.

W& &% & T0.3VopA10.7Vop.
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% 4-38 12S4EPED

%5 5% 0 BIME | BAE | B
fmcLk EERANEIIES FE 256x8K | 256Fs®
fCLK 20 A% I*ﬁﬁ(SZblt) - 64FS(3) MHz
Uty | VS BRI T 2 (32bit) ; 64FsO
DUCY(SCK) | 125 i B i 22 L 175 HBLR 30 70 %
e ® | WSHRI T BB 252 : 0
bois® | WSIREFIN ] R > 2 :
tuws @ | WSEESTI e 1o ! :
towe® | WSERFFIT I Mtk > : :
twicLkey® . N N . 3125 -
n @] CLKEAME ] M, ek = 16MHz, % 4i48kHz 345 -
W(CLKL)
tsuso_mRr)® FElkas :;gg g :
AR\ 2 S ) 1235 : :
tsusp_sr)"V IS 1253 7 -
thsp_mr)H@ FHEs :;gé 8 -
SRR ] = 2
thisp_sr) D@ LR 1253 1 -
2 -
tuso_sn®@ | HeHEiyth A7 R ) W 52 (R 2 ) e : "
2 -
tasosn® | B ARSI 1 IR BRI 2 ) = ) :
tuso_wm®@ | BRI HA R ] EREBEREITZ ) 1 - :
tasowm(® | HcHd R EER E RSB REILI L) [ as 5 :

1. HEWIRIE, AEA IR,
2. KHiTfecko. B0, WRfeck=8MHz, M| TrcLk=1/frcLk=125ns,

3. HHRRHR.

B 4-16 125 A2 I B (KRR i) @

e tecLk) R
| |
CLKPOL=0
| I | I I
| I | I I
: I : I I
CLKPOL=1 w
by Iy ! | Iy
| lw(CLKH) | WwCLKL) | I | thows)
' | (I
H | |
WS input | |
P \|\ ] : I T //// I thsp_sT)
tsuws) — > | | V(STJD , I<—>I _
} | -
. . ) | . /i - Last bit
SD transmit >< Last bit transmit >< IMSBtransmlt >< Bit n transmit >< transmit
tsu(ISD_SR)l thsp_sR) \
—le—>
| | / -
SD receive >< Last bit receive® >< MSB receive >< /7y Bit n receive >< Last bit
receive
1. AR E T0.3Vop0.7Vob.
2. BN MBARA AR MR TR — N AT XA R ARAL A A A
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B 4-17 12SF AU e B CRAFR P )@

teeLi)

CLKPOL=0 ¥

| ! |
CLKPOL=1 W

trcLk) trcLk)

| |
s - A | [
| | -W(CLKH) | w(CLKL) | | | h(WS)
—\ | ' ! | T
i | |
WS input \ | | | // | y
| | 1Ty(sp mm) 77 | thsp_sn)
[ | i >
‘ ' 7 | Tastoit
SD transmit >< Last bit transmit®® >< IMSB transmit >< / Bit n transmit >< ast i
1 transmit
, tsu(SD_SRi thso_mR)
I I a -
SD receive >< Last bit receive® >< MSB receive >< /7 Bit n receive >< Last bit
receive
1. EABET0.3VooM0.7Vop.
2. BT RIBARALAIE AN . TR — AN Z AT XA S AR [ AR R
4.3.18 XSSP
# 4-39 xSPITESDRABE 2T (45
"5 S B/ME BiiikidL)] BAE BAfr
fex QSPI ik : . 60 MHz
1/tck) s
tw(ckH) N ) t(ck)/2-0.5 - t(cky/2
SCK =ik [a] ns
tw(ckL) t(ck)/2-0.5 - t(cky/2
tsan) LN (€T VA ]| 25 - - ns
thany LN € TP S L] 55 - - ns
tviouT) i H R A R [a) - 2.5 35 ns
thoum) 4 HH B (R AR ST (1] 25 - - ns
Kl 4-18 xSPITESDRIE A T (i} /7
It ol !: tew :: |< tu ok :: ) tw ey k: | trcky
I | | | I | [
| | | | | | |
1/ | I\ |
Clock | I I I | I cC
| | ty oum | |t oun)| | | | I i
I I | i | | 1 1 1
|
Data output <|i Do K | b1 X D2 /\ SS
I I '
! ! I'[s(m)l thany I
"7 |
. / I
Data input \ DO | D1 I D2 —
I I 1
I |
(. |
(I |
96
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% 4-40 xSPITEDDRIE R T 41

®5 B3 &/ME SR BXE L
fex XSPIH 5% - - 60 MHz
1/tcky
tw(CKH) . X tcky/2-0.5 - tcry/2 ns
SCKEIKIS [a

tw(ckL) RLELE t(cky/2-0.5 - t(cky/2 ns
toan) 0 N ST I ) 3 - : ns
tsr(IN) 5 - - ns
thiany; thr(ny i N B AR BRI ] 2 - - ns
tviouT);twr(ouT) A H R A S (8] - - 7 ns
thouT);thr(ouT) A H R R FRI (8] 4 - - ns

4-19 xSPI{EDDRAE T i /7

[ | | | I I f rol
| | | | | | |
w
Clock I | | ' ' ' ' $S
| | Itvf ©un) |tm (oum | | tw ounl Tt (ou) | | |
I A = | —) O | '
T T
Data output <|i : :X D1 |X D2 X D3 X D4 |X $S
| I T ! T T T
! | ! | Lran I Bt ny | : : | browy Itm(w)l
RO o
Data input < DO X : D1 : X : D2 X X: D4: j D5 PS—
f T T T T |
[ I | Foor |
[ | [ Lol
| | | | | |
# 4-41 xSPIZERXDSHE R N 45k
w5 K B/AME HAE BXE E: Viv
fex XSPI I g% - - 60 MHz
1/tck)
tw(CKH) N ) t(CK)/2-0.5 - t(CK)/2
SCK =i ]
twckL) t(CK)/2-0.5 - t(CK)/2
tvcLk) IR 4[] - - t(CK)+2
thcLk) BB v B (1) t(CK)+0.5 - -
tw(cs) Jr i =i [A] 3*t(CK) - -
tvpQ) Bmtam NA 35 (8] 0 - - ns
tv(ps) Hi 5 3 5 N\ A R A 0 - -
thps) F5C 1 18 i N LR B ] 0 - -
tv(RWDS) Hi i 3 A R TR - - 3*(CK)
ts7(0Q);tsr(DQ) LDy AN ] 3 - - ns
thi(pQ); thr(DQ) BN BE DR R (7] 4 - - ns
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tviiouT);twr(ouT) B B A A TA) - 6 7 ns
thicouT); throuT) A B ORI 1] 35 - ns

Kl 4-20 XSPIYERXDSHL T B 7

|<—Command address —-|

Hoet drives DQ[7:0] and the memaory drives RWDS.

b
NCS !
tuows [#—————— tanc= Initlal accass ———— tpcc:-q
CLK, NCLK ¥ YTy YT YT YT
[ W | N | I | N [} SN | WY | W | M| SR | S e

AT b ey

R.ﬁd. qos HDS

RXDS — !

’ i i — i

tx':ﬂT LTET: | atency count ————— txﬂﬁ: LL*IO HJOE !

: (hao) sz (ai24] 26 1ma) 70 | On ¢ B Ty B
D[F.0] {4 wlﬁ.u?l.e 24 Iz.e u.-l:|: 58 | 7o ) g O | N % '1_

4.3.19 FEMCHiE

m RPBIUANR P

K 4212 424878 T 00K, R 4-4283K 4-4545 1 T AN IS 7

FEMCHC & 153

> ik ST R (AddressSetupTime) = 0
> bk fR 4R E] (AddressHoldTime) = 1
> BdE LA A] (DataSetupTime) = 1

98
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K 4-21 FBaER 2SS B SRAM/PSRAM/NORISE #AE I T

[
Ll

FEMC_NE § SSS \\I

4 .
Lw(NE) >

ol " >l
!4—_tV(N OE_NE) > : < tw(NOE) | th(NE_NOE)
1
FEMC_NOE | |
I I
| I
FEMC_NWE i i i 5 ¢ : |
|
|
—>: |<—tv(A_NE) th(A_NOE): |
| i .
I T I
—>  |[E—tE N th(BL_NOE)H—:-b:
|
FEMC_NBL[1:0] Lo V4 —
| |
| = la—thoata n)

- tsu(DalaiNOE)—>'<_P|| thData NOE)

tsu(Data_NE)

FEMC_D[15:0]
_>i [*€=tynaDv_NE)

|

|

-
-«

lw(NADV)

R /A

N1

— y

FEMC_NADV®

1. REFH#2/B. CHID, 7ERNL, AFAFEMC_NADV,

X 4-42 FBIAERLE A FISRAM/PSRAM/NOREHAE K FOQ@

e 2% &/ME® = INIER Bfr
tw(ne) FEMC_NEfI A [a] Sthek — 0.5 StHerk + 1 ns
ty(NOE_NE) FEMC_NEX{k £FEMC_NOE1K 0.5 2 ns
twnoE) FEMC_NOE/IK T [H] StheLk — 0.5 Sthelk + 1 ns
thNe_NOE) FEMC_NOE® ZFEMC_NE{#£51 8] 0 . ns
tua_ng) FEMC_NEX{KZFEMC_AH - 3 ns
th(a_NOE) FEMC_NOE & 2 Jri ik GR 5 I [1) 4 . ns
tyeL_NE) FEMC_NEX{KZFEMC_BLE . 15 ns
theL_NOE) FEMC_NOE®& 2 J5 JFEMC_BL{RFFI ] 0 - ns
Lsu(Data_NE) ¥ A FEMC_NEX= i) 37 7] tucik + 3 _ ns
tsu(Data_NOE) HHE 22 FEMC_NOEX= 14 £ 371 i) Prcik + 3 - ns
th(Data_NOE) FEMC_NOE =12 Ji5 H A8 fRHF i 1) 0 - ns
tn(Data NE) FEMC_NEX 2 J& HIEE R FF IR 1] 0 - ns
tynADV_NE) FEMC_NEX{XZFEMC_NADV/& - 2 ns
twnaDY) FEMC_NADV{IKHH ] - OtheLk ns

1. 10%EzhfE J18mA, Capacitive load = 30 pF

2. & A& E TCMOSHSF: 0.5VDD
3. tHcik >= 1/120MHz
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K 4-22 bR E FH FISRAM/PSRAM/NOR & # 11 i1l 2
[ 4 »l
[ tw(NE) >
| |
FEMC_NEx _ _ _ N A”;;:;;
|
| !
FEMC_NOE | i I\‘ S S : } E E
I
:<—tV(NWE7NE) ::: twNwEy > hve )
I
FEMC_NWE I /|
—>: :4— tv(a NE) th(A-NWE):4——>|
I
I f
FEMC_A[23:0] m Address : X////
|
—»| et N v | |
I I
FEMC_NBL[1:0] I
LXK - X
| I
| | | th(Data_NOE)
- J th(Data_NWE)
i‘ tv(Data NE) > Il
| y
. | < Data
FEMC_DI[15:0] T " @ M / / /
| | tynADV_NE) |
< tw(nADV) >
I |
FEMC_NADV® \ /

1. REFH#2/B. CHID, 7ERNL, AFAFEMC_NADV,

# 4-43 Fb AR A ISRAM/IPSRAM/NOR S #: i (0@

i ¥ B/AME® BRAE® LXivA
twneg) FEMC_NEfKI} (7] 3treLk — 0.5 3thok + 1 ns
ty(NWE_NE) FEMC_NEx{&ZFEMC_NWETK ltHeLk — 0.5 lthek + 0.5 ns
twnwe) FEMC_NWEfKHT [A] 1theLk — 0.5 Ithok + 1 ns
th(NE_NWE) FEMC_NWE 5 £ FEMC_NE & fr ¢ [A] 1tHeLk - ns
ty(a nE) FEMC_NEX{£ZFEMC_AF % - 3 ns
thia_Nwe) FEMC_NWE 5 Ji5 fy ik (R 45 I 8] Ithek - ns
tyeL_NE) FEMC_NEx{kZFEMC_BLH %L - 15 ns
theL_ NwE) FEMC_NWE 5 2 J FJFEMC_BL {RFF I [7] Itucik — 0.5 - ns
ty(pata_NE) FEMC_NEX{&Z 54 A 3% - ltHeik + 3 ns
th(Data_NWE) FEMC_NWE 512 J& 1) 38045 ORI 18] 1theik-1 - ns
tynADV_NE) FEMC_NEx{X Z£FEMC_NADV/& - 2 ns
twnaDv) FEMC_NADV/IKIH ] - lthok +1 ns

1. 10%EzhfE J18mA, Capacitive load = 30 pF
2. M&ESRKETCMOSHF: 05VDD
3. tHclk >= 1/120MHz
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K 4-23 752k 2 FHPSRAM/NOR R i 12
e tw(NE) ::
|
FEMC_NE <SSS>I |§3333;7
»la 4 wla |
H—tV(NOEiNE) r:~ tw(NOE) V|‘—7 th(NE_NOE)
1
FEMC_NOE |
| |
| I I
FEMC_NWE i i i 5 J : |
—>H<— tya ng) thea_NoE) H
L
| t
FEMC_A[23:16] m Address | W //
I T,
—> -ty g th(BLiNOE)||<—>|
|
FEMC_NBL[1:0] m oL I I ///
|
I I ! _:!_H_th(Daia_NE)
|1 i Lsu(Data_NE) 1 |
I fuane e tsu(Data_NOE) :!: ::th(DalaiNOE)
| |
FEMC_ADI[150] —:—( Address —~ Data X////
I
_>?_|<_ ty(nADV_NE) _>H<_th(AD_NADV)
:<_tw(NADV)_>:
FEMC_NADV \ /{

® 4-44 50 RLE T MPSRAM/NOREHEAE I @)

Ziine) ¥ B/ME® BRAREO Bfr
tw(ne) FEMC_NEf&H 1] TtHoLk — 1 Ttheik + 1 ns
ty(NOE_NE) FEMC_NEX{£ZFEMC_NOEf 3tHeLk — 0.5 3theik + 1 ns
twnoE) FEMC_NOE{ [i] 4thek — 0.5 4theik + 1 ns
th(NE_NOE) FEMC_NOE; £ FEMC_NE = {455 it ] 0 - ns
ty(a_NE) FEMC_NEX{KZEFEMC_AH & - 3 ns
tynADY NE) FEMC_NEX{XZFEMC_NADVAX 1 2 ns
twnaDVY) FEMC_NADV1KHY [H] thek — 1.5 tHewk + 1.5 ns
thap_NADV) FEMC_NADV &2 JEFEMC_AD(HhE)H R frize i 7] tHeLK - ns
thia_NOE) FEMC_NOE & 2 Ji5 fy ik LR FF I 5] tHerk - 1 - ns
thaL_NOE) FEMC_NOE &1 2 J5 FIFEMC_BL{RHFHT (7] 0 - ns
tusL NE) FEMC_NEX{& ZFEMC_BLA %L - 15 ns
tsu(Data_NE) HHE ZFEMC_NEXS: % 37 15 1] 1theik + 3 - ns
tsu(Data_NOE) 4 ZFEMC_NOE /=1 1) 2 57 i [] lthoik + 3 - ns
th(pata_NE) FEMC_NEX 5 2 Ji5 I HHE CRIFI 7] 0 - ns
th(Data_NOE) FEMC_NOE =1 2 J& 30 SR FR B 7] 0 - ns

1. 10%EzhfE J18mA, Capacitive load = 30 pF
2. JESRETCMOSH¥: 05VDD
3. thok >= 1/120MHz

101 ERHARBEMERAT NSING TECHNOLOGIES INC.

Mkt PRI RE L X R G X S R % 1095 B REBAR K E
il +86-755-86309900 ¥ +86-755-86169100
R4 https://www.nsingtech.com i%i: 518057



?

A
"" ERRAK www.nsingtech.com
K 4-24 535 R4 E FIPSRAM/NOR 'S #E 1 i
L . ol
- Lw(NE) o
| |
FEMC_NEx \l l/
| I
FEMC_NOE §§§5)| I\\SSS> 5 }
:<—tv(NWE_N By =]|= tW(NWE)—>H—>| : thive_NwE)
FEMC_NWE ' \
. | /
.| L tang T ||
I |
|
FEMC_A[23:16] m Address : X/// /
I I I
—> -ty g th(BL_NWE)| i |
| } I
FEMC_NBLI[1:0] m NBL | X////
f
|1 |
|1 |
=t fy(a N *:_:‘_ ty(Daa_NADV) I‘—»:Ih(oaza NWE)
|| ' .
FEMC_AD[15:0] —:—( Address : l Data >I</// /
—>’—|<— tunADV.NE) —V:—|<— th(aD_NADV)
:<_Tw<NADV)_>|
FEMC_NADV \ /

% 4-45 S5 2 E FPSRAM/NOR S #1EIN FE D@

s ¥ R/AME® BKREC LXivA
twng) FEMC_NEfIGIN 8] Strcik — 1 Stcik + 1 ns
tunwe_NE) FEMC_NEX{k£FEMC_NWE(K% 2tHeLk 2tHeik +1 ns
twnwe) FEMC_NWEAKIH [ 2thclk — 0.5 2tHoik + 1 ns
thine_NwE) FEMC_NWE = £FEMC_NE & {# 51 7] thoLk — 1 - ns
tya_NE) FEMC_NEX{KZFEMC_AH A - 3 ns
twaov e | FEMC_NEX{EEFEMC_NADVAE 1 2 ns
twnaDVY) FEMC_NADV1&HT [a] tHok — 1 thork + 1 ns
thap_NADV) FEMC_NADV & 2 JEFEMC_AD(Hbht)H & P45 ] tHeLk — 1 - ns
thea_NwE) FEMC_NWE 51 2 J5 f bk CRA=¢ B ] AtHoLk - ns
tyeL_NE) FEMC_NEX{£ZFEMC_BLA % - 15 ns
theL_NwE) FEMC_NWE® 2 J5 FIFEMC_BL R ERI ] thelk — 1 . ns
ty(Data_NADV) FEMC_NADV = 2 i (R F i (7] - tHek + 1 ns
th(pata_NWE) FEMC_NWE 51 2 J&5 U PR Ae I 7] tHeLk - ns

=

I0UKZ)fit 718mA, Capacitive load = 30 pF
2. M&ESRKETCMOSHF: 05VDD
3. thok >= 1/120MHz
|

RPN
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Kl 4-25% ] 4-28 7R T [FPIIBEIE, R 446K 4-4945 H THISIHIRT 5. IXEERME 45 R 2 4% T ik

FEMCHC & 15 3.

> BurstAccMode = FEMC_NOR_SRAM BURST_MODE_ENABLE, {# #8258k L4zt

MemoryType = FEMC_MEM_TYPE_PSRAM, 7#fi##s25% NPSRAM

YV V V V

f# FINORIAN {71}, DataLatency = 1; f# FHPSRAMI, DataLatency =0
(J¥: DatalLatency &FEMC_SNTCFGx % {7 #sH [{IDATAHLD/Y)

K 4-25 [FEdE R4 E FINOR/PSRAMEER

WriteBurst = FEMC_NOR_SRAM_BURST_WRITE_ENABLE, {#ifE5 % 5 #AE
CIkDiv=1, (IMfHites =2 NHCLKE#)(7E: CIKDiv/2FEMC_SNTCFGx 7 {7 %% # [{ICLKDIVAT)

FEMC_CLK

| |
FEMC_NEx td(CLKL-NITxL) : : :

| |

| BUSTURNEO
|

|

T 1

| |
L ]
|

tacLkL-NADVL 1y tacLki-NADVH) | I !
FEMC_NADV , : — : : :
tycLkLav) ' : : : : :

|
td(C|_KL-A|V)\—_>|:

FEMC_NOE

|
td(CLKL:—NOEH)
|

az

T

FEMC_ALZ50) M i |
| i
| |

N D |
T (CLKH-NOEL) |
| I |
| ; ;
|

|

|

|

|

tsu(qv-CLKH)

£ I
h(CLKH-DV) |

e - =" 7T -"—"""—""""""1"7T

|
t}u(DV-CLKH) :th(CLKH-DV)
| ]
|
|
|
|
T

=t--
=

FEMC_DI[15:0]

|
tsuNWAITV,CLKH)

| <D

| | H-NWA:ITV)
I

T

\ |
I

FEMC_NWAIT ////;//////;’/////:’//?/0/ i |

| ]
(WAITCFG :1b,WA|TPOL+QB) : : : tsu(N\{\/AlTv-c LKH) :th(CLKH_NWA V)
1 1 |

/717777

| |
| |
L

| SV PR . |
L

(WAITCFG=0b,WAITPOL+0B) .

tsuNWAITV-CLKH) th(CLKH-NWAITY)

cewewarr  ZZZITTTTITTTTITITN |

-t

\LL

% 4-46 [F]B AR E FINOR/PSRAM LI 7M@)

Giine) 2H w/ME SZINI-1 AL
twcLk) FEMC_CLKJ&# 16.67 ns
ta(CLKL-NEXL) FEMC_CLKfXZEFEMC_NEX{&(x=0...2) - 1 ns
t(CLKL-NExH) FEMC_CLK{XZFEMC_NEXHi(x = 0...2) 0 ns
tacLKL-NADVL) FEMC_CLK{K£FEMC_NADV/& - 2 ns
t4(CLKL-NADVH) FEMC_CLK{XZFEMC_NADV& 3 ns
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tacLKL-AV) FEMC_CLK{EZEFEMC_AXA % (x=0...25) - 2 ns
td(CLKL»AIV) FEMC_CLKTEE@FEMC_AX%&&(X = O . 25) 2 - ns
ta(cLKL-NOEL) FEMC_CLK{&%FEMC_NOEf& _ 1 ns
ta(cLKL-NOEH) FEMC_CLK{&%FEMC_NOE®; 1.5 - ns
tsuov-cLKh) FEMC_CLK =2 HIFEMC_D[15:0] A 24 3 - ns
thcLkH-DV) FEMC_CLK& 2 JEFEMC_D[15:0]f 54 2 - ns
tu(NWAITV-CLKH) FEMC_CLK =52 B-TIFEMC_NWAITH 24 3 - ns
th(CLKH-NWAITV) FEMC_CLK =2 JEFEMC_NWAITH X 2 - ns
1. |10YKEz5hfE /18mA, Capacitive load = 30 pF
2. ME S KETFCMOSH: 0.5VDD
4-26 [F]4EE HIPSRAME i 7
I I I I I I I I
I I I I I -0 I
tueL) L >le »l tucLi) [ | BUSTURN=0) |
I I | I I I I I .
I h I h
| DATLAT=1— | ! ! !
;’T@LKL_NQXL) ! ! | taotkn NE%W
FEMC_NEx I I I I I I I |
tacLkL-NADVL) | 1 T T T T T |
CLKL-NADVH) | | | | |
I T T T T T T
FEMC_NADV :U_ | | | L |
- tacLkL-avy | I I I tacLkm-A) |
I I I I I |
FEMC_A[23:0] Z&ZZ&‘ | ! ! | :W
I I I I I I I I
I I I I I I
tacLKL-NWEL) | | I tacLkH-NwER
I I I I I I I I
FEMC_NWE I I I I I I I I
| 1 1 1 | | | |
I I I I I I I I
I I I > I I I I
: : : lacLkL-pat) : tycLKL-Data) | : : :
I I I I | I | |
I I I I I
e o —————— | S G 1///// I/
| | | T 1 t
I I I I I I I |
I I I I I I I |
| | | | I I | |
I I I
e ZZTITITTTITTITITITIIN — 7
(WAITCFG=0b,WAITPOL+(B) l tumwarmy-c Tt : Lo
: : : I theknnwarry) ! ! [—
. : e
XFMC_NBL I I I \ I I I I
I I I T T T T 1
I I I I I I I I
# 4-47 [ AESE FIPSRAM S i f7 @)

75 SH B/ME BAE L:<N YA
twicLi) FEMC_CLKJE# 16.67 - ns
td(CLKL-NEXL) FEMC_CLK{E&EFEMC_N EX'TL%(X =0.. 2) - 1 ns
td(CLKH-NEXH) FEMC_CLK%EFEMC_NEX%(X =0.. 2) 1 - ns
ta(cLKL-NADVL) FEMC_CLK{&ZFEMC_NADV/K - 2 ns
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tyeLKL-NADVH) FEMC_CLKI& ZFEMC_NADV/ 3 i »
tacLKL-AV) FEMC_CLKXZEFEMC_AxH %(x = 16...25) - 3 ns
ta(cLKH-AIV) FEMC_CLK®EZEFEMC_AXTR(x = 16...25) 2 - ns
ta(cLKL-NWEL) FEMC_CLK{&ZEFEMC_NWE/&K - 1 ns
ty(eLKH NWEH) FEMC_CLK % ZFEMC_NWE# 15 i "
t(cLKL-Data) FEMC_CLKI 2 J§ FEMC_D[15:0] 43 % ¥4 - 3 ns
tu(NWAITV-CLKH) FEMC_CLK i Z HIFEMC_NWAITA 24 2 - ns
th(CLKH-NWAITV) FEMC_CLK &2 JEFEMC_NWAITH &% 3 - ns
td(CLKL-NBLH) FEMC_CLK{&XZFEMC_NBL5 2 - ns
1. 103K3)HEE /18mA,Capacitive load = 30 pF
2. W& SETCMOSHF: 0.5VDD
4-27 [F)5 5 FINOR/PSRAMILHT 72
| | Lo | | | | !
tW(CLK)i :i: :i tW(CL:,K) i i IBUSTURN:I:O |
FEMC_CLK ' ' ' ' ! :
DATLAT=0—| :
FEMC_NEX td(cmp@ﬂ%

FEMC_A[25:16]

FEMC_NOE

FEMC_AD[15:0]

FEMC_NWAIT

tacLkL-nabwvy !

| | : |
| |
|t ] | |
d(CLKL-NEL) | |
| | | |
|
T
|
|

|

|

!

t4(CLKL-NADVH) |
FEMC_NADV I ! ! !
- tacLkL-av) ! : : :
422222‘ ; Addr|i23:16] : :
| |

|

|

X

|

| |

| |

| |

i\ |
td(CLKL»/% Iv) —

|

taccLkL-ADV)

(WAITCFG=1b WAITPOL+dB) | b |

|
|
: ' td(CLKL-NIOEL)
|
|

/4

td(CLK:L NOEH)!

| /_

l

|

I I th(cLKH-ADV)
td(C|_K L-ADIVH) | |
— |

7 N

AD[15:0]

1 tsu(AD:\/-CLKH)

th(CLK:H-ADV)

HW%%%U

|
L |
| tsu(NWAITV CLKH) : th(CLK

I >l
-

|

|

T

|

|

|

|

|

|

|

¢ |

| |

! i
|

| T

' | H- NWA:ITV)

|

A%ﬁ%VAU%OVAUW’: é)um{.

| NWAlTV)
-l oy

su(NW}\ITV-CL‘H

VV/AOV/

I
|
| |
I 1

/////////}////}///A

|
| | |
| L L
FEMC_NWAIT i i / i i \//IV//:////
(WAITCFG=0b WAITPOL+OB) - > | | | |
tsu(NWAITV-CLKH) thCcLKH-NWAITV) ' ! !
* 4-48 [ 5 FINOR/PSRAMIL I j3 0@

e SH w/ME® mAME AL
twicLi) FEMC_CLK J 1] ek - ns
ta(cLKL-NEXL) FEMC_CLK{&#FEMC_NEX{&(x =0...2) - 15 ns
ta(CLKL-NEXH) FEMC_CLK{K£FEMC_NEX#i(x =0...2) 2 - ns
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ta(cLKL-NADVL) FEMC_CLK{&ZEFEMC_NADV/K - 2 ns
t4(cLKL-NADVH) FEMC_CLK{XZFEMC_NADV#& 3 - ns
tacLkL-Av) FEMC_CLK{EZEFEMC_AXA #(x = 16...25) - 2 ns
tacLiL-AY) FEMC_CLKXZEFEMC_AXE X (x = 16...25) 2 - ns
t4(cLKL-NOEL) FEMC_CLK{XZ=FEMC_NOEfX - 1 ns
t4(CLKL-NOEH) FEMC_CLK{L%FEMC_NOE® 15 ) s
tacLKL-ADV) FEMC_CLKf&XZFEMC_ADI[15:0]f %k - 3 ns
ta(cLKL-ADIV) FEMC_CLK{XZFEMC_AD[15:0] %%k 0 - ns
tsuADV-CLKH) FEMC_CLKE 2 HIFEMC_AD[15:0]6 %8 3 - ns
thcLkH-ADV) FEMC_CLK &2 JEFEMC_ADI[15:014 %8 2 . ns
tu(NnwAITV-CLKR) FEMC_CLK = 2 BIFEMC_NWAITH %4 3 - hs
th(CLKH-NWAITV) FEMC_CLK®&Z JGFFEMC_NWAITH #X 3 i, ns

1. I05R35hAE 118mA,Capacitive load = 30 pF

2. WESETCMOSHF: 0.5VDD

3. tHok >= 1/120MHz

Kl 4-28 [A:0EHIPSRAMS I 7
[ [

FEMC CLK /[ %
|

|

| | |
tW(CLK) ld—blld—b tW(CLK) :
|

|

tackn qXL)

DATLAT=0~+—»

h
| |
| |
| > 7__
tacLky-NExH) |
|
|
|

| N\
tacLkL-av)
|

h

I

I

I
FEMC_NEx | | | |
tacLkL-NADVL) | TocLrLN ADVH) : :
FEMC_NADV | | |

tacLkL-avy | | :

FEMC_A[25:16] | |

| | |

I I

tacLKL-NWEL) I

FEMC_NWE | l :

| T

| |

| tacLkL-anv) | I

I > I

I

tacLkL-apv)
I

tacLkL-Dat)

|
—_—

FEMC_AD[15:0]

7N

tacLKL-Data)

I

I

L

I

I

I I
(LK U-NWER) |

I I

T T

I I

I I

| |

| |

| |

| |

D1

|
|
I
I
|
|
|
|
I
AD[:lS:O]
|
I
|

cvewar  ZZZIITITITITTIITTIT

(WAITCFG=0b,WAITPOL+(B)

tsunwAITV-CLKH)

l
I
I
I
I
FEMC_NBL :
I

\

th(CLKH-NWAITV)

i

|
|
|
|
tacLKL-NBLH)I
| |
L
|
1
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s 2% BMEO | mKkfE | B
twicLk) FEMC_CLKJA 1] Atheik - ns
tacLiL-NEXL) FEMC_CLK{XZEFEMC_NEX{ik(x = 0...2) - 15 ns
tacLKL-NEXH) FEMC_CLK{KZEFEMC_NExf& (x=0...2) 2 - ns
tacLKL-NADVL) FEMC_CLKf&ZEFEMC_NADV/K - 2 ns
ta(cLKL-NADVH) FEMC_CLK{KZFEMC_NADV& 3 - ns
tyeLKLAY) FEMC_CLK/LZFEMC_AXH %(x = 16...25) - 3 ns
tacLKL-AV) FEMC_CLK{KXZFEMC_AXTEH(x = 16...25) 2 - ns
ta(cLKL-NWEL) FEMC_CLKf&ZFEMC_NWEf& i, 1 ns
tyeLKLAwER) FEMC_CLK/%FEMC_NWER 15 : s
tyeLKLADY) FEMC_CLK{{%FEMC_AD[15:0]4 % - 3 .
ta(cLKL-ADIV) FEMC_CLK{KZFEMC_AD[15:0] 54X 0 . ns
ta(cLKL-Data) FEMC_CLKIZ JEFEMC_AD[15:0]45 % - 3 ns
ta(cLKL-NBLH) FEMC_CLKf&%EFEMC_NBL 2 - ns
tu(NWAITV-CLKH) FEMC_CLK& 2 BIFEMC_NWAITH 2 3 . ns
th(CLKH-NWAITV) FEMC_CLKE 2 JEFEMC_NWAITH %L 3 . ns

hm R » >or
oz
—

vV V V VYV V V V V V V VYV V V V

04K 3] it 718mA, Capacitive load = 30 pF
& S 8 T CMOSHLF: 0.5VDD
tHeLk >= 1/120MHz

NAN D | 2835 T A Fr

4-29% [ 4-325 7R TR HEIY, R 4-5045 T AR P o X e A% o 1) 45 R 2 4% R IAFEMCHL &

107

COM.FEMC_SetupTime = 0x01; (£: FEMC_NCMEMTMXxI¥SET, x=2...3)
COM.FEMC_WaitSetupTime = 0x03; (7£: FEMC_NCMEMTMxxIWAIT, x=2...3)
COM.FEMC_HoldSetupTime = 0x02; (3¥: FEMC_NCMEMTMxx[{JHLD, x=2...3)
COM.FEMC_HiZSetupTime = 0x01; (£: FEMC_NCMEMTMxx[IHIZ, x=2...3)
ATT.FEMC_SetupTime = 0x01; (3F: FEMC_NATTMEMTMX[{SET, x=2...3)
ATT.FEMC_WaitSetupTime = 0x03; (E: FEMC_NATTMEMTMxHIWAIT, x=2...3)
ATT.FEMC_HoldSetupTime = 0x02; (7¥:: FEMC_NATTMEMTMXx[{HLD, x=2...3)
ATT.FEMC_HiZSetupTime = 0x01; (£: FEMC_NATTMEMTMXx/IHIZ, x=2...3)
Bank =FEMC_Bank_NAND;
MemoryDataWidth = FEMC_NAND_BUS WIDTH_16B; (1i: fRi%as¥dE 5 E=1611)
ECC = FEMC_NAND_ECC_ENABLE; (J¥: fiif¢ECCit44)

ECCPageSize = FEMC_NAND_ECC_PAGE_512BYTES; (J: ECCUHi k/h=512F74)
TCLRSetupTime =0; (#: FEMC_NCTRLx/JCRDLY)
TARSetupTime = 0; (3: FEMC_NCTRLx/JARDLY)

EREARBR A RAT NSING TECHNOLOGIES INC.
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K] 4-29 NAND# il 28 SRV E i

FEMC_NCEX  Low

CLE(FEMC_A16)

|
ALE(FEMC_A17) X X
i
|
|
|

taaLe-Nog) | th(NOE-ALE)

FEMC_NWE J
| |

FEMC_NOE(NRE) J \ /

| | |
tsu-NoE) M+ th(\oED)
I I

FEMC_D[15:0] T i ———

B 4-30 NANDHZE il 2% 5 #E I E

FEMC_NCEX  [ow

ALE(FEMC_AL7) I '
CLE(FEMC_A16) X X

I 1 I
I
Lt tya enwE th(NWE-ALE) et ::

|
FEMC_NWE J \I\ '

FEMC_NOE(NRE) J

>7

tynwe-D) e—! r—th(NWE_D)—N

N

FEMC_D[15:0]
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K 4-31 NAND# il #5 7538 F A7 6if 25 0] e VR e e

FEMC_NCEX [ ow

ALE(FEMC_A17) I '
CLE(FEMC_A16) X X

th(NOE-ALE)

|
»la >
> -
|
|

- N
-} -

|
|
|
FEMC_NWE J l
|
I 4
I < tw(NOE)
I

FEMC_NOE J \I :/

| |
tsup-NoE) r P 1 \oED)
I I

FEmC-pis0 IS T ———

td(ALE-NOE) :
T
I

4-32 NANDFZ il #5758 F A7 fifs 22 (6] 1) 5 BR AR T

FEMC_NCEx _Low

ALE(FEMC_A17) )'( X
CLE(FEMC_A16) . |
: : I th(NWE-ALE) |
lyaLenwe) - > twnwey > :: >
| | '
|
|
|
FEMC_NWE J \I /|/
' |
! |
I |
i I
FEMC_NOE J : | ; |
* d(D-NWE) »
tynwED) :<—>: r_th(NWE-D)_’:
|
. A
FEMC_D[15:0] 4 >7
# 4-50 NAND A F#32 5 J A i) et @
ias] SH B/ME BAE E: Xiv
ta(o-NwE) FEMC_NWE S 2 #l Z2FEMC_D[15:01%#E A 2% StreLk + 2 - ns
tw(NOE) FEMC_NOEfIKHT[H] Athek-1.5 4theLktl.5 ns
tou(D-NOE) FEMC_NOE& 2} ZFEMC_D[15:0] ¥ % 6 - ns
th(NOE-D) FEMC_NOE 2 J§ #FEMC_D[15:01%4E 4 %% 2 ; ns
tw(nwe) FEMC_NWE{KHT[A] Atheik-1 Mheik+l ns
tv(NWE-D) FEMC_NWEfX £FEMC_D[15:01%# A 2% - 0 ns
th(NWE-D) FEMC_NWE? S £FEMC_D[15:0] ¥ T34 2tHelk + 3 - ns
td(ALE-NWE) FEMC_NWEALZ #I ZFEMC_ALEH 4% - 3treik + 1.5 ns
th(NWE-ALE) FEMC_NWE® £FEMC_ALEE3 3tHeLk + 2 - ns
109 B RBARBRAA AT NSING TECHNOLOGIES INC.
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td(ALE-NOE) FEMC_NOEfKZ Hf ZFEMC_ALEA &k - 3treLkt 2 ns
th(NOE-ALE) FEMC_NOE = £FEMC_ALEE3K 3tHeLk+ 3 - ns

1.  Capacitive load = 15 pF.

4320 SDRAMARH:

4-33 SDRAM i £ K

| twW(SDRAM_CLK) |

SDRAMCLKW\X\I\f\f\/\/

td(SDRAM_| BA)—>|—|<— I ! —>]—<—th(SDRAM BA)
SDRAM_BA[1:0] X Bank i X
td(SDRAM_A) | | | | | |
.y | —

X | L I I I I I
SDRAM_A[12:0] X Row j X Column 0 X Column 1 X Column k X Columnn X
T T T
|

| —>f——j=— th(SDRAM_A) |
| I th(SDRAM_NCE)
SDRAM_NCE([X] H— td(SDRAM_NCE) 4H7
| .
|
|
|
|
I
|

|
|
| ! !
l
T l td(SDRAMJNRAS) | N
SDRAM_NRAS I | |
|
| l S e inoR
th(SDRAM_NCAS) {
| .
[
|
|
|

td(SDRAM_NCAS) i
I

SDRAM_NCAS

I
I
I
I
|
SDRAM_NWE / :
I
I
I
I
]

I

I

I

I

|

I

AM_NRAS) I
| | |
I

I

I

|

T

.

5(SDRAM_DI)

—
SDRAM_D[31:0] K Data 0 X Data 1 X Data k X Datan X
ISDRAM_DI)

#* 4-51 SDRAM i 7O

s B B/ME BAME LA

tw(SDRAM_CLK) | SDRAM_CLK J3# 8.3(120M) -

ts(SDRAM_BA) AEAE DX I 0 ) - 6.17

th((SDRAM_BA) AP DX A ORAE BT[] 2.0 -

to(SDRAM_A) Huhk(17131) A R [H] - 6.17

th(SDRAM_A) Hbhk (47157 ) (-4 Bk ] 2.0 R
ta(SDRAM_NCE) | F 14 2 i) - 6.17
tn(SDRAM_NCE) Jr AR FR I [R] 2.0 . ns
td(SDRAM_NRAS) | SDRAM_NRASH R[] - 6.17
th(SDRAM_NRAS) | SDRAM_NRAS{#E i [f] 2.0 -
t((SDRAM_NCAS) | SDRAM_NCASH %It [ - 6.17
tn(SDRAM_NCAS) | SDRAM_NCAS{#FF I & 2.0 -

ts(SDRAM_DI) HedE i N ST ] - 3.0

th((SDRAM_DI) HHE S N AR RN ] 2.0 -

1 WBHRIE, AR PR,
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| wsoram cLy |
I
e T\ P\
[d(SDRAM*BAr.:—:« : : ! ! —>]—<—| : th(SDRAMI,BA)
SDRAM_BA[1:0] X Bank i
m(SDRAM_A)_J - I | i | | |
I | L I X L L L
SDRAM_A[12:0] X Row j X Column 0 X Column 1 X Column k X Columnn X
| ! th(SDRAM_A) ; i ; [ i
i | I I | th(SDRAM_NCE) i
SDRAM_NCE[X] H (SDRAM_NCE) I I | i | |
- | ' | | T |
! l td(SDRAMJNRAS) | ! T f f t
SDRAM_NRAS —»&t:_/ I | | | |
: l —>I—|<— Ih(SDRAI\%I_NRAS) | : : :
| | : : | Lo |
SDRAM_NCAS i ‘“(SDRAM—NCH | [ : MSDRW :
! I i | | | !
SDRAM_NWE i td(SDRAM_NM | : : lh(SDRM :
|
: td!(SDRAM_DIO) i | : : l :
| I l ! ! ! !
SDRAM_D[31:0] : : K Data 0 X Data 1 X Data k X Datan X
| I ih{SDRAM_DO) i | |
| | | I . ! ! | \
SDRAM_DQMI[3:0] X Byte Mask X
—-|—l<—. td(SDRAM_DQM) ! | m(SDW |
# 4-52 SDRAM E i FM
s 25 R/AME = ZN Ffr
tw(SDRAM_CLK) SDRAM_CLK & # 8.3(120M) -
t{(SDRAM_BA) AEAk DX IAT 250N (8] - 6.17
th((SDRAM_BA) AFAif X IR 5 IR (18] 2.0 -
td(SDRAM_A) ok (7/51) A % iE) - 6.17
tn(SDRAM_A) Hhk (f7/510) CRFERT [H] 2.0 R
ta(SDRAM_NCE) | Jy 1Ay RS [ - 6.17
th(SDRAM_NCE) Ji ik AR R s 1] 2.0 i
t((SDRAM_NRAS) | SDRAM_NRASH %It i - 6.17
tn(SDRAM_NRAS) | SDRAM_NRAS{# 5 [A] 2.0 - ns
t(SDRAM_NCAS) | SDRAM_NCASH %t} ] - 6.17
th(SDRAM_NCAS) | SDRAM_NCAS{F 5 [a] 20 -
td(SDRAM_NWE) 5 {8 R R ] - 6.17
th(SDRAM_NWE) | SfERFF IR 2.0 -
td(SDRAM_DO) HHE i A R T - 3.0
th((SDRAM_DO) Al i L ORI 1] 20 -
tf(SDRAM_DQM) | %t 515 B i A1 280 1) - 6.17
th((SDRAM_DQM) | Hi b 19 B gt LR I 1) 2.0 -
1. HETHRIE, AEAFE L.
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4.3.21 BFX-ATEHI2 RIS H 6 (DSMU)RrE

FrAEREAIULE, R 4-53MMSHCRTHFTER 4-40 5% I BER Q25 °C) fuoLk 2 AV op fit H H il &
23], HADMARKA T
® i LRI E : DSy[1:0] = 2010, SRy=1b0

® I HZA CL=30pF
® Z: [ CMOS . FhrifE, 10 & AN 0.5VDD

WZuH (DSMU_CKINX. DSMU_DATINX. DSMU_CKOUT) i S %110 4 5 454.3.12.
# 4-53 DSMU I FS3%

w5 B4 %AF B/ME HWRIE BAE L::¥iv
(J%Zﬁ.@ DSMUH £ 2.3V < VDD < 3.63V - - 240
2.3<VDD <3.63V,SPI#
(SITP[1:0]=0,1), i 20
R A e 5
fexin LPNIEEETT (SPICLKSEL[1:0]=0) MHz
(UTekin) by 2.3<VDD<3.63V,SPI#
(SITP[1:0]=0,1), i 20
AT R e 2
(SPICLKSELJ[1:0]!=0)
foxour | B ngﬁlﬁ 2.3V < VDD < 3.63V - - 20
Even division
HiHEE Y | 2.3V <VDD CK(()1U3T5D I\)/ i N > >
Dutyeour | P 04 dnision %
e CKOUTDIV = (((”’ffolggf’;”)) ((V2+1)/(n+1)) (((”,{igcl)))i(g*l»
n(2,4,6...) *100
2.3<VDD <3.63V,SPI# 1
twn(CKIN) | FAB B/ (SITP[1:0]=0,1), Tolk/2
twi(CKIN) (977 AP A B =
(SPICLKSEL[1:0]=0)
2.3<VDD<3.63V,SPI##% O
‘ LA€7 T3S (SITP[1:0]=0,1), 35 i
* LA IA] AT A e 5 '
(SPICLKSEL[1:0]=0)
2.3<VDD < 3.63 V,SPI{% [ ns
i LIPNCAEITEPR (SITP[1:0]=0,1), 43 i
FE 1] AR AR = '
(SPICLKSEL[1:0]=0)
SHIHTEE | 2.3V < VDD < 3.63V, B Wik
Tvanchester AW (B $0 (SITP[1:0]=2,3), (CKOUTDIV+1) i (2*CKOUTDIV)
PRSI P N R A *TpsmucLK *TpsmucLK
D) (SPICLKSEL[1:0]'=0)
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K 4-35 DSMU JBiE W & 2 i) 7 B

>
—~ Z
<
E’ O, Lo
m 2 SPICLKSEL=0 /N /i N /i N\
A | | I
3] 8 oty TN o
=< 2 (SITP=0 Xt X X X X
;:m' = CL [
é g It5u| th|
= | _ ] N\
2l 2larear XX XXX X
0 &(% Y
a)
N !
a £ (SPICLKSEL=3
o
S (@]
AN
o S J SPICLKSEL=2/" | y y 4
- DI
L
7] = : L
3 ) 8 leencsess /TN /NN N\
O S - | VAT VAR
— | | | |
%< _ iy S N R0
=2 prd — |
£ = SITP=0 X : X >:< X X
E DI I I It5u| th|
n -] _ ] I AN
slemrar X X X X X D
a)
> | | : | |
RS aY e VN ol
< | | | '
[a) | | | | |
:)I I | |
o 3lsms N/ N_ A\ S
lé 8 : Laludiadin } I Laludiadid :’---\ : Lafudiadin : Lafudiadin
g < IJ" “‘L---I'IL “‘\---1'1 “‘\---l"l’ “\--J’Jll “\---
g recovered clock l 1
[&]
c
©c | =====s o LfTTEIIEEES LTI ST TTTEEES LSTTET IS . "’--
= | recovered data _Q___‘,:‘:.____(_)___‘,:':._____1___‘,:':\___1___,:':._____0___,:‘\___
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USB(4:3#)# 1 il it USB-IFAIIE
% 4-54 USBFSJ3 1 [a]
s 2 BAE By
tstarTup® USBISCR 7% J8 2T (1] 1 us
1. HEGHHREIE, AEA R,
% 4-55 USBFSHE ikt
e | SH | %1 | we® | mxa” | am
LN
Vob USBH#/f H1 £ @ 3.0® 3.6 \%
Voi® Eor N RBUE I(USBDP, USBDM) 0.2
Ve | ESIBIEHE W Vot 038 25 v
Vse® B e ISR IR - 1.3 2.0
HrH P
VoL BRI AR P 1.5kQIRLIZEZE3.6VE O 0.3 v
VoH At oy LT 15KQHIRLIE B Vss® 2.8 36
2. FITA H EE T 0 AT A DA A 2R A
3. AT 5USB2.04 M S HIVuFE, USBHRIEHE 43.0~3.6VHL L.
4,  IEHIUSBINAETT LATE2. 7V BIMRIE, THASRTE2.7~3.0V FE IR B T R 1 F <
5. MZEEIEMEERIE, AR,
6. N BL5KQ R, A AEE,
7. RUZIEEFIUSBIKANHE b1t
4-36 USBH J7: #5155 L FHF1 R B (] 52 S
Differential Data Intersection
Line
s b () G 6
Vss " H
S>HE PHE
te t,
& 4-56 USB4-i i < 1
vis) B v 23 ana” | mrem® | e
tr T @ CL < 50pF 4 20 ns
tr R @ CL < 50pF 4 20 ns
trim TR R[] UG D tr / tf 90 110 %
Vcgrs B E S RS - 1.3 2.0 \%

1 W8 RIE, AR .

2. MEHIEE 5 MN10%590%.

BEZHAEE, S WUSBHITEETE(2.0/K).
3. USB_PD (D+) i USB_DM (D-) EAFRESM A B B AS: VCRCPHPT o & 7 ik

114
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R
43.23 USB_HS_Host/Devicefrft:

* 4-57 USBHSEL i B <4 M

iincg ¥ %4 BME | BAUE | BOKME | BAL
Voo @ USB TAEHE - 3 - 3.6 \Y,
LS/FS FUNCTIONALITY
VDbiFs ZE N R (FS/LS) - 0.2 - -
Vewmrs 253 LG H (FSILS) WG Vo JEHE 0.8 - 2.5
AR T vise | B O R (FSILS) - ; - 0.8
Vikse | S BEE OF HUE (FSILS) i 20 i v
s i o T VoLrs A K B P (FS/LS) RLof 1.5kQ to 3.6V - - 0.3
VoHFs FRAS Y H = B P (FS/LS) RLof 15 kQ to Vss 2.8 3.3 3.6
Rep( USBHS_DM/DP Vin= VDD - 15 @
Reu® USBHS_DM/DP VIN= Vss - 15 -
Znsprv® UKyt BELHT Fe s IR IXZN - 45 - Q
HS FUNCTIONALITY
DIHS ZEOY N RIBUE(HS) - 01 - - \%
o 0 VeMmHs %ﬁj\ﬁ\ﬁ?ﬁ“(HS) - -50 - 500
VHssQ HS ARl R e - 100 - 150
V/HsDsC HS Wi 1A - 525 - 625 mV
o T VoLHs T AR P o LR 45Q 73K -10 - 10
VOHHS o 18 7 BRSPS R 45Q 13k 360 400 440

1 W8 RIE, AR P,

& 4-58 USBHAREO®

i e il %M B/ME B RUfH BXME LA
TrR L TFAT (A (FS/LS) CL=50pF 4 - 20 ns
THsr Z4r BRI (HS) - 500 - - ps
Trr N B A (FS/LS) CL=50pF 4 - 20 ns
Thse Z 45 T A (HS) - 500 - - ps
VCRS i HH B UK AE XCHA PR (FS/LS) - 1.3 - 2 \Y;

1 W8 RIE, AR .

4.3.24 BRI (CAN)E: D4tk

A S N T S RE 51 BI(CAN_TXHFICAN_RX) (R VERS , 15 WL554.3.12715 .
4.3.25SDIOE: O §¢tE

KA UL, % 4-59%1 H S HURAE IR BEIR FE | fecLiod R A Voo i L IR T &% 4-410 6153
A A N 2 ThRES| BI(D[7:0]. CMD. CK)IHEEVERS, 2 IL54.3.127.
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K 4-37 SDIOT # B 3,
tf —Ha— —» t,
'
A
Twekr) /:\L:_:/ SW(CKL)
CK
wé <«top
D,CMD
(Output)
tisu=—1 tiH
D,CMD
(Input)
Kl 4-38 SDERIAME
ck —
<+— fow <— lonp
D,CMD
(Output) W////
% 4-59 SD/MMCH; 145k
kel 28 % ®/ME B YA
fop AL Fan A =T R B b A CL < 30pF 0 50 MHz
twewky | IPERMRESA], fer = 48MHZ CL < 30pF 8.5 -
twekny | IS TE], fep = 48MHZ CL < 30pF 6 - s
tr BF b b (] CL < 30pF - 5
tr S IS [A] CL < 30pF - 5
CMD. DEIA(BHCK)
tisu i N L ) CL < 30pF 5 s
tin N TREFI [A] CL < 30pF 1
MMCHISDE AR FCMD. DHiH (BB CK)
tov i B A RUE ) CL < 30pF - 6 s
ton i B DR AR N ) CL < 30pF 0 -
SDERIMEER FCMD. DH#iHi (B & CK)
tovp i A RUCBR AR ] CL <30pF - 7 ns
torp i th PR R BRI (] CL < 30pF 0.5 -

1. ZJLSDIO_CLKCR, SDI4fifzlarfies, HICKEH .

4.3.26 AW (Ethernet)$ O 46k
% 4-60 5 T LUK PRI L
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F 4-60 UK BB R

Zins) SH " ghm” i fr
Vop DLOK A 48R L 3.0 3.6 \Y;
1. BT R H RS AR DA st 28 9 HE
£ 46145 H T ULRMMACHISMIE 5513, K 4-395 7R T AN P
Kl 4-39 LIKISMI T &
le——twnc »!
| : |
| |
ETH_MDC _/—\—/—\
| |
_—td(MDIO)—>i :
| |
ETH_MDIO(O) :
X | . X_ )
|<'tsu(MD10)'>:<—>| thvoio)
| |
| |
ETH_MDIO(I) X X
| |
* 4-61 LLRKMISMIME 5 sh &4
#5 e B/ME HRE BXE L:N v
tMbe MDCH & J& Ji8 8] (2.35MHz) 420 425 430 ns
tavpIo) MDCE £ A 2k (] 6 10 13 ns
tsu(MDIO) LA g 37 B[] 12 ns
th(MDIO) liﬁ?ﬁ{%j%[ﬁ-]ﬂ 0 ns
# 4-62JE~ T LRKMMACHIRMING 5, KB 4-4087~ T HRHIE .
4-40 PLKRIRMINES 5 &
|
RMII_REF_CLK —/—\—/—\
| tarxen) |
| tarxp) |
L I
RMII_TX_EN
RMII_TXD[1:0] : X X
Lsu(rxD) :‘ .I‘ .:tih(R’IXD)
taucrs) I | tincrs)
RMII_RXD[1:0] ' '
RMII_CRS_DV X >,<
| |
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®5 3% B/AME SRIH BXE ;XA
tsu(RXD) BRI g T (] 35 - - ns
tin(RXD) W ORI ) 2.6 - - ns
tsu(crs) FIR AT ST ] 35 - - ns
tin(crs) FRP AT PR FRI (8] 1.5 - - ns
ta(TxEN) ALT RS A WL IR I (7] 55 6.5 12 ns
tarxp) ALT B A WG IR I (7] 6 6.5 12 ns
* 4-63/R T LLKMMACIHIMINE S, KB 4-418 R T AR T .
4-41 LK WIMINE 7
I
MII_RX_CLK I\I\
tsurxo) : Tin(rxp)
Tsu(er) :4—»:4—»: tiner)
MILRXDEE:0] tuoy) | tinov)
_ : I I
MII_RX_DV
MII_RX_ER >:< >:<
I
MII_TX_CLK M
! tarxeNn) I
| tarxo) :
MIL_TX_EN |
MII_TXD[3:0] >|< X
F 4-63 LLKMIMING S5 &4t
w5 bl B/AME HAUE BXE B
tsu(RXD) P OB S S I ] 10 - - ns
tih(RXD) BRI E R FR I (8] 10 - - ns
tsuv) B AVT T N7 ) 10 - - ns
tihov) FRIE AT R FF I (8] 10 - - ns
tsu(ER) B R AL ] 10 - - ns
tin(er) R DR RN [A] 10 - - ns
tacrxen) AL H {5 e A ARREAR I [A] 0 10 14 ns
tyrxo) FER B A BOE IR I [A] 0 10 14 ns

4.3. 2757 % O (DVP)E: ORriE
K 4-64J% R T DVPEIME SIRHE, Bl 4-428 7R T A RIIE T
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K 4-42 DVPE: O £ E

1/PIXCLK
l————»!
| |
! . ! . | |
PIXCLK _/_\_/_\_/_\_/_\_/_ / N
! : ! e N
|
":—:4' tsu(Hsyne) ThHsvne) —bl—ld—
|
T M -
| | |
thsyne) —b:—'d—

|
|
T
|
|
—’:—H— tsuvsyne)
|
|
|
L
|

|
\!

VSYNC
|

tswoata) | thoata)
| |
oarapr X X XL/ IX D L
# 4-64 DVP1E S84 E
(iR Z¥ ¥ B/ME BRME BAr
PCLK EENE TN - 0 60 MHz
Dpixel BRI G - 30% 70% -
tsu(DATA) B N S (] - 5 -
th(DATA) B LR FFIN ] - 2.5 -
tts“(“SYNC" HSYNC/VSYNCH N\ 2 7 1] [d] - 5 - ns
su(VSYNC)
HYNOL | HSYNCIVSYNCHfI A ] - 25 ]
h(VSYNC)

4.3.28 120 ¥ #38 (ADC) RS ¥
BAAERIB, £ A-5HBEUR MG EE A-AMFHOIRBERIE . fucud BRIV ooafit oL i FEI R 43 5],

VER: R AT — KA
% 4-65 ADCH}1
e ¥ %AF B/ ME HAE BAE E:<Viv
Vooa | fEEHE - 1.8 - 3.6 V
V/REF+ EBEH K - 1.8 - Vbba \Y
faoc | ADC Mo - - - 80 MHz
VDDA > 2.4V - - 4.7
f KRE R () — M
| RAFEE 1.8V < VDDA < 2.4V - - 4 s
0(Vssa B
Vain T Y6 e R VS R @) - Vrer- & - VRer+ Vv
FlHh)
2.4~3.3V - - 300
R TRETF h
ADC KAEFF I HLBH TEYY, - - 280 ohm
SET 7. -
Cane E’j HRFEFIRFF ) i 5 i oF
®
SNDR (Sj_mgal_nonse _ _ - 65 - dBFS
istortion ration
Teal T UET 8] - 82 1/fapc
_ f =80 MHz({fe i iE 0.0563 - 7.52
s TRER I ADC Z(PLik i IE) Us
fapc = 80 MHz(18:3# i &) 0.0938 - 7.52
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ML IE (fanc = 80 MHz) 45 - 601.5
Ts —— 1/fapc
53 JH 15 (fanc = 80 MHZz) 7.5 - 601.5
tstap | L HLHTE] - 0 0 20 us
S R ] (R . b e s
tcon? e - 14~614(F %358 12.5 1f
CoNV S TRENT 1) CRFE ts + BPIEIL ) ADC

Lo EBHRIE, A
2. MABRAFIRIERE, Veer ] LAFE A EEREEIVooa, Vrer- ] LILE N B FIVssao
3. CRFEIR CRFEE R A A BLGIRING 5C,  H A AL HIRINAIRAE I [ R0 R R LR IR 4-66.

% 4-66 ADCRAFET [a]®

B/NREERT A (ns)
Vdda=2.4V to 3.6V, Vddd=1.1V, Vdda=1.8V to 2.4V, Vddd=1.1V,
a2 Rin (kQ) selrange_ldo=L, Tjunction=125<C, selrange_ldo=L, Tjunction=125<C,
fclk=80 MHz fclk=80 MHz.

0.14 45.0 73.0 79.0 103.0

0.6 79.0 103.0 300.0 345.0

. 4.6 300.0 345.0 576.0 651.0
12-bit 95 576.0 651.0 1131.0 1257.0
19 1131.0 1257.0 2776.0 3051.0
48 2776.0 3051.0 5475.0 5982.0

0.14 39.0 61.0 64.0 88.0

0.6 64.0 88.0 250.0 357.0

. 4.6 250.0 357.0 478.0 540.0
10-bit 9.5 478.0 540.0 935.0 1040.0
19 935.0 1040.0 2294.0 2526.0
48 2294.0 2526.0 4532.0 4963.0

0.14 33.0 50.0 52.0 71.0

0.6 52.0 71.0 202.0 234.0

8-bit 4.6 202.0 234.0 391.0 457.0
9.5 391.0 457.0 800.0 1012.0
19 800.0 1012.0 1838.0 2027.0
48 1838.0 2027.0 3632.0 3984.0

0.14 27.0 40.0 41.0 56.0

0.6 41.0 56.0 153.0 177.0

6-bit 4.6 153.0 177.0 292.0 330.0
9.5 292.0 330.0 569.0 642.0
19 569.0 642.0 1435.0 1666.0
48 1435.0 1666.0 3001.0 3919.0

1. WEHRIE, AEA=FNER.
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% 4-67 ADCHEIE — JRIRHGII 4 0@

vins B TR SHY ghm® | Efr
ET® GAERE frucLk = 240 MHz, fapc = 240 MHz, 1.3 5
EQO® Wz sample rate=1.75M sps, 1 3
ED oy R iR 2 Vopa=3.3V, Ta=25<T 1 2.2 LSB
s MBS AEADCRME 2 J5 HEAT I
EL B et et ADCHIE LT 2 3
REF+= VDDA

ADCIH) ELIUE FERUE R AE 21 A AR v f DB )

ADCHEBE S IR AN LRI OG R - it B S A AR T bRk ARSI SR e NS AL, PROM IR & B PR — A
B 51 IAL_E IEAE AT B RO P o S AR W RE ™ A S RN AR AR AR S B L, (5B Uz [8]) &0 — A H 4
HE .

Gl IE RN, REEA T4 A H I e YE FBLZ N, ARSI ADCHS

. %
4. HGEVEREORIE, AL I

4-43 ADCHE 4tk

4094 —
4093 —

[FTRS T/ ST/ I S —

4095 —+ - - -

4096

e e -

IIIIIII// I N T I |

@ An example of an actual ADC
conversion curve
(2) Ideal conversion curve

@) The actual conversion endpoint
line
Synthesis error: the maximum
ET deviation between the actual
conversion curve and the ideal
conversion line

Offset error: The difference between

Eg the first transition on the actual
transition curve and the first transition
on the ideal transition curve

Gain error: the difference between the

Ec last transition on the actual conversion
curve and the last transition on the ideal
conversion curve

Differential linear error: the

gp difference between the actual step on
the conversion curve and the ideal
step (1 LSB)

y

| | | |
4093 4094 4095 4096
VpbA

Y

Integral linear error: the maximum
EL deviation between the actual
conversion curve and the terminal line
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Kl 4-44 14 FHADCHLTY ()52 45 5]
VDD
VT
0.6V Sample and hold ADC
converter
1
Ra @ AINX Raoc®
. - . | 12 bit

converter]

J_ L.
Charasitic VT IL+1uA @)
]: 2 ;O.GV I CAbc

IH

= Parasitic
capacitance

1.  A*XRan. RaocHICapcHIZE, ZIL3E 4-65.

2. Cparasitic® /;~PCB(5 /&4 APCB A J5 i B A 5%) 512 4k b 10 242 B 28 (K LI 7pF) B K I CparasiticBUE W PR #e RS 1,
FRR R F i A Y/ N Fapc o

4.3.29 12fu B H AR (DAC) RS H
BRARRSIBL, % 468 FUZHURMEAIRE & 44 BOS PR IRORSEELRE frcu LR Vo 0t LR DU RS 51,

#* 4-68 DAC 1MSPSHit:

e e 21 A4 B/ME | 1EUE | BKME | B4
Vopa PR H A TR DAC ¥t &7, M HER: | 2.4 - 3.6
V/REF+ EZHHE DAC ¥ b 22475 M, M N k&R | 24 - VDDA | V
VReF- MSHEHIE - VSSA
. . DAC #irHi 22 R VSSA 5 -
R EEMES FsF A 1 2 EEL L kQ
L P AT T ) 4R 3 L 9T “5:5] VDDA - -
Ro it BT DAC i 22 ph e i 10.3 12.3 157 | kQ
CL IR - - - 50 pF
. VREF+ -
i R AR T I 0.2 - \Y;
DABC%—;;UT DAC_OUT % H! fLfE 0.2
2 28 O 1] 0 - VREF+
| e IR (REH LB 0 DAC. B - - 180 230 | pA
o° VB #E(Voop+Vopa+VREF+) - - 400 610 pA
Ve B I (43 FE . 12 A A0S | DAC L2491 JF CL <50 pF,RL>5 i 3 i1
tseTTLING M /IME AR Nt KA, kQ us
DAC_OUT A F| HZ{H 1+ LSB) DAC ZZ #5551 - 2.1 2.6
A S AT DR 785 Mo TR s i) (Ao DAC Z&p'4#4TJF, CL<50pF,RL>5 ) 4 7
twAKEUP DAC %] DAC_OUT & 3| HZ&AEH 1 kQ s
+1 LSB) DAC Z2iM#s %M, CL<10pF - 2 4
122 EREBABAHHEIRAT NSING TECHNOLOGIES INC.
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(H: 0 ;{( SRy
PSRR i %WE FL(HEXT T Vop33A) (74 | DAC & 88371, CL <50 pF,RL>5 } 85 30 dB
Hi &) kQ
Wi RiE S5 ADACX_DATO% %
w5 2 [B /NS TE],  DAORIES N
AL RN AL B IERAT) CL <50 pF, RL > 5 kQ 1 ) )
DAC_OUT(1 LSB).
TW to_w | DACxy_CTRLEXOUT =1, s
DACxy CTRL.BxEN=1
DACxy CTRL.EXOUT =1,
DACxy_CTRL. BXEN =0 &, i i
DACxy_CTRL.INOUT =1, CL<10pF 14
DACxy CTRL.BXEN =0
Voffset Q:I;Sdle code offset for 1 trim code VREF+ =36V ) 1500 Y
TRk, HAFE
- 250 400
AT 0x800
looapac) | DAC consumption from VDDA o %ﬁ%ﬁbxﬁ”ﬁmj‘ﬁ - 450 670 | pA
WK | KRk, WAPE ) ) 0.25
5] 0x800 :
Tk, BAFE
- 1 24
St BB 0x800 80 0
loovioac) | DAC consumption from VREF+ ot %ﬁ%ﬁo)ﬁ"l)c\ BAE 320 | 400 | pA
WK | Bk, WATE )
] 0x800 155 200
28 ANEZRE AR Ta]
DNL jﬁ)ﬁ« PE 2R (2 A& SRS (] 1 i - i 2 |Lss
AR PEAN R (FEARHY i i = 1 H
INL 54085 0 F4RAD 4095 2 [a] i 2k - -6 - +6 | LSB
V) P i 22)
K g mET VREF+ =3.6V -16 - +8
e R 22 (1R 0x800 IRl & 1%k JF,CL <50 ~
D% ft5) PF.RL > 5 kQ VREF+=1.8V -20 - +20 | LSB
W 2B O H,CL < 50 pF, % & RL -8 - +6
MR | WS iRE - - #.5 - %

1 WZREPETRIE, AEAEP P,
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4330 BESEZ MR (VREFBUF)RHE
BRAERE B, % A-6OMBHURME AR A-400 5 IFREERIE . fucuIZ IV ooaflt i L IR I B33

R 4-69 HLLZHE G AL

®e S %AF B/ME | HEME | BKE | B
Vopa AL FEL Y5 R - 24 - 3.6
VRS=00, Ta=25°C 2044 | 2048 | 2.052 v
V/REFBUF_OUT 22 B R far VRS=01, Ta=25°C 2.496 25 2.504
VRS= 10, Ta=25°C 2.896 2.9 2.904
TRIM Trim HK 4P - - +0.05 0.1 %
CL Bk A - 0.5 1 2 uF
DC 48.9 74.7 -
PSRR 4 E I dB
100KHz 25 40 R
tsTART J& Bl ] CL=1F - 500 650 us
|DDA(VREFBUF) VREFBUF\C/%]ISDTDUW from lload <= 10 mA - 45 80 pA

HIBTHORIE,  ANEEA il

4.3.31 BEERER(TS)RE

BRAEREIE ], R 4-TOMSHGR IR GR 4-400 55 AETRE « fucud IR MV opa it L i ST &5 21

£ 470 IR EAL RS

e S B/ME MARYAE BAME LA
T Vsense A% T 2R PE R - H 43 <

Avg_Slope® TRl -3.7 -4 -4.3 mv/<e
Vas® £ 25€ ¥ % - 1.32 - \%
tstarT® ST ] 4 - 10 us
Ts_temp®©) M AR R, ADC SEAER [H] - - 3 us

1 WEZREPETRIE, AR Pl
2. HBCHRIE, AEAEF PR
3. ERAEASRAEI (] T DL ek N2 R Py i 5 2 A TR E
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5 HEERF
5.1 LQFP64

K 5-1 LQFP64 &35 R~

COMMON DIMENSIONS

| D (UNITS OF MEASURE=MILLIMETER)
D1 A2 |

P T SYMBOL | MIN NOM | MAX

0.58BS! A - S 1.60

AHAHARARAARARAHA T A 005 | = oRE

R A2 1.35 1.40 1.45

b @ = A3 059 | 064 | 069
e i b 0.18 = 0.27
== E= b1 0.17 0.20 | 0.23
=T BTM E—MARK E (5 0:13 = 0.18
== Lt == cl 0.117 | 0.127 | 0.137
e o - D 11.95 | 12.00 | 12.05
TOP E-MARK | D1 9.90 | 10.00 | 10.10

[ | oy =
£72-67.80£0.10 0.10£p.05 DEPTH == = 11.95 12.00 12.05
= INDEX_1.2040.10 = = 9.90 | 10.00 | 10.10
= G:20£0:10| DEPTH = e 0.40 | 0.50 | 0.60
= = H 11.09 | 1113 | 11.17
A, L 0.53 - 0.70
L1 1.00REF
EELLEL A L/é R1 0.15REF

e o [@leco®@] /A e 52 TR

3\ O1 0 = -

02 (B 1z 13

D . o .

; ( ol mm pLag 3 il 12 13

R BT S
‘] | ///////, '\ bbb 0.08
2 AN S BASE METAL
SECTION A=A NOTES:
= 1. ALL DIMENSIONS REFER TO JEDEC STANDARD MS026 BCD
i ¢ DO NOT INCLUDE MOLD FLASH,GATE BURR OR PROTRUSION.
(L) e S[bbb] /A
LEAD FORM PART

5-2 LQFP64 d5 3 48 5 e i (D

_ 48 33
100ponooponoDoDD r4s
Ta= i | 32
= 02 03—=
= =
—/ —/
—/ —/
128 78 = e
—/ —/
—/ —
= IR =
— 0.5 05, —=
1 64— T =17
T
1 16
9.9 |
12.8
1. RSFHRACNZEK
125 B RBARMB 45 R A T NSING TECHNOLOGIES INC.
Hibk: RYITT L X R L IX 5 VAR 109 5 [ R A K
Hif: +86-755-86309900 L. +86-755-86169100
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5.2 LQFP100
5-3 LQFP100 33 R ~f

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

D N
D -

D1 A;__ e SYMBOL | MIN NOM MAX
A - - 1.60
1A80A3ARARNARARAANARRRRAY s A - - Teo
= = = A2 1.35 140 | 1.45
o= A= - A3 0.59 0.64 0.69
= == = b 017 | - 0.27
:E BTM E—MARK 2-91.8+£0.1 DEP 0.1£0.05 E 5 b1 017 0.20 0.23
= = = c 0.13 - 0.18
:nng = E: cl 0.12 0.127 0.134
L= = = D 15.80 | 16.00 | 16.20
= = = D1 13.90 | 14.00 | 14.10
&= = = E 15.80 | 16.00 | 16.20
== = = El 13.90 | 14.00 | 14.10
= TOP E—-MARK 2-¢1.8£0.1 DEP 0.1+0.05 = :i Ale 0.50BSC
F5| _ _INDEX $1.2£0.1 DEP 0.2+0.1 _\ = = L 045 [ 0.60 [ 0.75
gl 7/ \ == = L1 1.00REF
= J @ = = L2 0.25BSC
[} R1 0.08 - =
S LN EEEEEEEEE R EEEEREL SN = 008 | - 0.20
e——l P K — =
A A A 3 5 = =
01 0 = -
= /\112 g i 1T F3 13
BASE METAL WITH PLATING 5 i 002 1 o?ga 13
| S a/ E A\[bbb 0.08
\ ? S [+ :D NOTES:
°T’ T C ALL DIMENSIONS REFER TO JEDEC STANDARD
T—i_: S MS—026 BED DO NOT INCLUDE MOLD FLASH
TION A— L)— OR PROTRUSIONS.
Kl 5-4 LQFP100 $ 25454 i3 i ™
i 75 51,
0000000000000000000000000 255
- r
TT76= a‘ L 150
— 0.2 —
— ' —
— , =
— [ —
— —
— —
— —
— —
— —
— —
169 123 == =
— | —
— . TfIZI
— —
— —
— —
— —
— —
— —
= 0.5 =
1100 *‘ ‘k —26
1 25 ‘
13.8 |
16.9 |
1. ReFgArAz=K
126 B A AR A A IRA T NSING TECHNOLOGIES INC.
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5.3 LQFP144

& 5-5 LQFP144 %3 R~

- = - -i- COMMON DIMENSIONS
= (UNITS OF MEASURE=MILLIMETER)
| | ARARAAAARARARAARARAARARARRERAEREAAAR % SYMBOL | WIN | NOW | WAX
e L [l
= = £
== 3.00:0.10 0100 05DEPTH = = c
= = :
| = = = 3
“l = o E £l
= = = L
— -03 = .y L
== = = L2
= __E = g1
‘EE ‘ / 1|‘ 0 ‘w 1 .‘V L Z Yzﬁ l‘;;
N . ) _ 03
R 1L LLLEL L ECEEEG RS L L L ™
o B D ﬁ AA
" WITH ATING [ ; &
s \ [ 71 IsaseMeTa
® \ / 7 NN\ REFER TO JEDEC STANDARD
INELLL LN )0 NOT INCLUDE MO
! T, T, . RUSIONS
SECTION A-A
Kl 5-6 LQFP144 35} 3 42 £ 13y (0
B 108 73,
00000000000poononpononooonoo0oooonn xs
—— 5109 aHk =72
= 0.2 =
E 0A3t:§
= =
= 05— =
— i —
229 178 E E
= =
= 0s =
L 144 " ‘“ =37
QDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD%
19.9 |
22.9 ‘
1. REFPBACAZK
127 H R AR A RA T NSING TECHNOLOGIES INC.
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5.4 BGA64

B 5-7 BGA64 335 R~

Seating plane millimeters inches!!
Symbol
Min T Max Min Ty Max
¥ | | Slddd[ Z b »
o 1 ¥ A 0.460 0.530 0.600 0.0181 0.0209 0.0236
YRS A*‘ Al 0.050 0.080 0.110 0.0020 0.0031 0.0043
A2 0.400 0.450 0.500 0.0157 0.0177 0.0197
E1 Alball A1 ball
o E identiir index area E A3 0.080 0.130 0.180 0.0031 0.0051 0.0071
Ad 0.270 0.320 0.370 0.0108 0.0126 0.0146
6600000 b 0.170 0.280 0.330 0.0067 0.0110 0.0130
A
D 4.850 5.000 5.150 0.1909 0.1969 0.2028
OCO000O0O000 F
00000000 D1 3450 3.500 3550 0.1358 0.1378 0.1398
00000000 D1 o E 4.850 5.000 5.150 0.1909 0.1969 0.2028
00000000
E1 3450 3500 3550 0.1358 0.1378 0.1398
O00000O00O e
0000000 . e - 0.500 - - 0.0197
Hl 00000 qe ® F 0.700 0.750 0.800 0.0276 0.0295 0.0315
0 ddd - - 0.080 - - 0.0031
BOTTOM VIEW @b (64 balls) TOP VIEW eee - - 0.150 - - 0.0059
a] z
BT [ Z] fff - - 0.050 - - 0.0020
o St o b W
5-8 BGA64 % SR i il
< >
Dsm
Kl 5-9 BGAG64 $:3 PCB it i
. .
.
Dimension Recommended values

Pitch 0.5 mm

Dpad 0.280 mm

0.370 mm typ. (depends on the soldermask
registration tolerance)

Stencil opening (.280 mm
Pad trace width (0.100 mm

Dsm
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5.5BGA72

B 5-10 BGA72 $35 R~

“ o
COMMON DIMENSIONS
4X N
£ |asa|C (UNITS OF MEASURE=MILLIMETER] +
D COMMOMN DIMENSIONS | a2
1 -
| ITEM SYMBOL MIN. =] NOM.<| MAX<] s
1
Cl el Cl Cl o
Body Size~ X D 4300+| 4400¢| 4500¢|.
Yo Ee 3680+ 3.760¢| 3860¢|.
! 3 X+ eD+ 0.400¢ a
______I______ A Ball Pitch + Ve e 02007 .
1 [Total Thickness+ A 0862¢| 0733¢| 0804¢|¢
| Ball Stand Off ¢ Ale | 0138+ 0188¢| 0238¢|¢
: Mold-+Substrate < A2+ | 0495 05459 0595¢|¢
I
+ Mold Thickness+ A3+ | 0325+ 0365¢| 0405¢|¢
+ Substrate Thickness < AS# 0150¢| 0180¢| 0210¢|¢
TopP VIEW SIDE VIEW » Ball Size+ b« 0.208+| 0.258¢| 03087
o
Package Edge Tolerance+ EEER 0.100+# e
o
N IMold Flatness < ccce 0.200¢ -
123456789 '?'n Coplanarity ¥ ddd+ 0.080¢ @
J Q000 (b (a]e)e)::; Ball Offset (Package)+ eee+ 0150+ @
H ©000 g 0000 | ¢ Ball Offset (Ball)# fff+ 0.050¢ @
6] O0OCCLOO0O&—
Fl OO0 ' OO0®—TF Ball Count ne 724 @
EC66- + -e00— Edge Ball Centerto | Xv | DI° 3.2007 .
o] 000 , 00O Center # ve | Ele 3.200¢ .
; 88 8 8 % 88 8 8 Edge Ball Centerto | X¢ | gD 06007 .
Package Edge+ Y gE+ 0.280¢ a
ALPO00OBHO
t J L NOTES: ¢
oD 1. DIMENSIONS ARE IN MILLIMETERS.+
gD 0

2. All DIMENSIONS AND TOLERANCE CONFORM TO ASME Y14.5M-2009.¢
3. TERMINAL POSITIONS DESIGNATION PER JESD 95.+

BOTTOM VIEW

B 5-11 BGA72 $f 3 i

Dpad

< >
Dsm
129 EREBABAHHEIRAT NSING TECHNOLOGIES INC.
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Kl 5-12 BGA72 %5 PCB BT E 1
Dimension Recommended values

Pitch 0.4 mm

Dpad 0.220 mm

Dsm 0.310 mm typ. (depends on the soldermask

registration tolerance)
Stencil opening 0.250 mm
Stencil thickness 0.100 mm
130
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4X

|asa|C

|
__-_-_!_-_-__ h
|

TOP VIEW

123456789

>WOOMPTMO I

0000WO00®
0000QPO0O0O0

0000

OO0 &

00000000 &
—O 60 S0 O0—
O000EOOO0O

[e]elele]
0000

POOOOPPO G

i g

[e]e)ele]
000

o
=}

"ok

BOTTOM VIEW «

B 5-13 BGA81 $f3% R~

www.nsingtech.com

COMMON DIMENSIONS <

i

[!JNITS OF MEASURE=MILLIMETER) +

Ay T |vumoL| SOMONOMESOR],

Mo o a o El o
A EmET mwnen
1 Ball Pitch :i zgj gjggi :
Total Thickness < Av 0662¢| 0733¢| 0804«|e
Ball Stand Off+< Al+ 0138¢| 0188+| 0238%|«
Mold+Substrate © AZ+ | D495¢| 0545¢| 05959|¢
—1-'3-& Mold Thickness A3e | 03259 0.365¢| 0405¢|¢
Substrate Thickness + A5+ | 0150¢| 0180¢( 0210¢(<
SIDE VIEW » Ball Size ¥ be 0208¢| 0.258+| 0308¢|¢
Package Edge Tolerance# aaa¥ 0100+ °
Mold Flatness < cced 0.200¢ L
P Coplanarity + ddd+ 0.080¢ o
~ ) Ball Cffset (Package)® eee< 0.150¢ @
,’ \\ Ball Cffset (Ball)# ffe 0050+ @
! 2 Ball Count ne 81e a
= Edge Ball Center to X+ Dl+¢ 3.200+¢ a
e Center Ve El¢ 3.200¢ E
—_ Edge Ball Center to Xe gD+ 0.600+ )
SEATING PLANE Package Edge+ Yo gE® 0.280¢ o

NOTES |+

1. DIMENSIONS ARE IN MILLIMETERS.«

2. All DIMENSIONS AND TOLERANCE CONFORM TO ASME ¥14.5M-2002.+
3. TERMINAL POSITIONS DESIGNATION PER JESD 85.+

DETAILA

B 5-14 BGAS81 35245 iy

Dpad

Dsm
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K 5-15 BGASI %% PCB BEit R X

Dimension Recommended values
Pitch 0.4 mm
Dpad 0.220 mm
Darm 0.310 mm typ. (depends on the soldermask
registration tolerance)
Stencil opening 0.250 mm
Stencil thickness 0.100 mm
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6 ZEIULEH

6-1 ZZE[1i5 8]

LOGO

QM
"'a NSING -

N32XXXX |« Product series
XXXX - Specific number
XAXXXXXXX

;

Batch number

A

Pinl ———MCU version number
133 EREBABAHHEIRAT NSING TECHNOLOGIES INC.
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7 UfER
7140 B FN

K 7-1 N32H492 RFIT AL {E B KR

N 32 H 4 92 V G L 7

Company T T T T T T T
Abbreviation

Nationstech

MCU Bit Width
32bit

Types of Product
High performance

Temperature Range

MCU Core 7:-40C~105<C
4 = ARM Cortex-M4

Package Type
Product Series g P

92 = Basic type Iéz IégiP
Number of Pins
R =64 Pins
,’:‘A::?l FS,?]SS Flash Size
V =100 Pins E = 512KB Flash
Z=144Pins G = 1MB Flash
7.2 T BRAREE B
F 7-1 N32H492 R 4T 5 ARAS (5 B
THREO 2P HERT aEO SPQ® BEVEE
N32H492RGL7 LQFP64 10mm x 10mm LA 160 -40°C~105°C
N32H492RGB7 BGA64 5mm x 5mm TBD TBD -40°C~105°C
N32H492NGB7 BGA72 4.41mm x 3.76mm TBD TBD -40°C~105°C
N32H492MGB7 BGASL 4.41mm x 3.76mm TBD TBD -40°C~105°C
N32H492VGL7 LQFP100 14mm x 14mm oA 90 -40°C~105°C
N32H492ZGL7 LQFP144 20mm x 20mm Foa 60 -40°C~105°C
N32H492REL7 LQFP64 10mm x 10mm A 160 -40°C~105°C
N32H492REB7 BGA64 5mm x 5mm TBD TBD -40°C~105°C
N32H492NEB7 BGA72 4.41mm x 3.76mm TBD TBD -40°C~105°C
N32H492MEB7 BGAS1 4.41mm x 3.76mm TBD TBD -40°C~105°C
N32H492VEL7 LQFP100 14mm x 14mm FEA 90 -40°C~105°C
N32H492ZEL7 LQFP144 20mm x 20mm oA 60 -40°C~105°C
1 SOHrVEANT S B L R T
2. MhEHOGHERESE, A HALTR, IHBCREREA
3. m/MIEEHE
134 H R AR A RA T NSING TECHNOLOGIES INC.
Mkt VYIRS L X B AL X PR R 100 2[5 R4 Rk
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H#A 7% B
2025.10.28 V0.6.0 WA A
2026.1.22 V1.0.0 1. JFi% LQFP144 ¥ VDDIO Sl 7 At I fE;
2. BGAS81l. BGA72. BGAG64 4N PF6~PF9 Ik,
3. LQFP64 fh7t Pin63 5IIE 3, LQFP100 #h7t Pin99 5l IE X .
4. THETT 4.3.5 DFEEE
5. H# 4.3.20 T3 SDRAM I8 5%/ & 1
6. BT 4.3.10 T FLASH #FRI [A]
7. SEHTERIEINE
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9 M

[ BB AT PR A 7] CRFRCE REAR™) XSSO L @Al it sh i N RICATE I, 264
DB T AR ISR IE Y R SR e At 1) B BB AR - CRART 80D N A= AT

[ REARAE MR T EFB ZERL B hs B AR A R B AT B B 5] 055 =7 44
PRt CnfD AUTIEX A2 H Y.

[ PR IR B BEIR AR B L T 1E . 58 . BSON B RSO EOROM], AN S5 ATI8 AN . T3 NAE TN BRI K
ATk 24 [ B AR SR I SRS 1) 28 A

[l B ARG A S HER w5 I B, (HEIE AN, AN R B AT I SRS v B 1 A AT 5 1R HH 5
£,

A FF I SRS 45 B DA R A B B, i B 2 3 AT S EE B g IR L o RE A e Ak, R
T ARAS AT AT PRI A5 ) A SRS B A 7 i o AR AR AT B e . [RJ4E . b 5Bk AR ST Mk A s 45 R
A TT .

] R AR T 72 i E R GBI % 0 B SR A AT A SR B ORAIE WA AT A B AR R AR B E A
BRSO R, AR REEUE N BAG T NS ESGEEM AR, WSS A A 22 Al .
AN FAREERR T SRR GRS JR T RE R . LB T H O ER . BT S ) 2 42
B DL A B A S R B R A A N

T AN 22 4 P A ARG 97 pl A N AR, [ B A N Ao ] R AR B TR A 28 AN 22 4 A i 5 ol
Vis SCATORH R AR SR SO FIIE R o

X I SCRY RS S AT B R . BROR ZARAE, REARR TGt . e R F AR B RAIE
ST, B REARATIE R 6 B N 3 T 5 5

KB, ATAT ANASS DA AT b o e SCRS ) A R s 4 it AT A . B 1Bk, $aE R .
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