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N32H487xE/xG K F

N32H487 R 5K 32 bit ARM Cortex-MAFA#%, & LAELEM240MHz, THFFERIBHENDSPHH
4, B EIES512KB#R AKX Flash, 192KB SRAM (f#%32KB CCM SRAM) + 4KB Backup
SRAM, R4/ 12bit 4.7Msps ADC. 2/M12bit DAC, £ FRUSB FS Device. USB HS DualRole.
U(S)ART. 12C, SPI. CAN-FD. Ethernet¥i@f5# 1, XHDVP# DO, X¥SDIO. FEMC,
XSPIEEFMEE N, XII2SEHEL, XFEBNEHEn R, BHENS. EAun . KR
ERT RS, NEBEBMEEEAINES %, XIFAES/TDES. SHA. SM3. SM4. MD5E B, X#
TRNGEPFENIEUR 428, THFCRC16/32

REERFIE

® HixCPU
— 32 i ARM Cortex-M4F P 1%+ FPU, B HARE R FRiLTE 4, SCHF DSP #4F1 MPU
— MHE 8KB 154 Cache &A%, (FF Flash JIE B LHATIET 0 515
— i 45 240MHz, 300DMIPS
o INEFHER
— 512KB Jv 4 Flash(eFlash), CHFIN#AEAG 7 XEHLBIERY, 1 HIRESKRE, 10 FHERREE
— 512KB sFlash(f{ N32H487ZGL7 3#F), 10 JTIXRBEEIREL, 20 sEHHIREF
— 160KB i f SRAM, SZRFAF B
— 32KB CCM SRAM, L HLERIANIE SRAM, AIACE vy CCM SRAM, 3 Kf ECC
— 4KB Backup SRAM, 37¥F ECC, WJ7F Standby {4
o IiFE
— Run #x: 45mA @240MHz (4MESEH], 3.3V@25°C)
— Stop0 #EX: SRAM Tk, P arfEasfaff, RTCRun
— Standby #30: 6uA HLAY(E, Backup SRAM fREF, Frf & ZifE20RTF, Tk RTC fdiRe, 10 fR¥F
— VBAT £i{: 4uA $5U{E, Backup SRAM fR¥F, Fifs &1r 317 aefieE, nlik RTC {fife
o [fpk
— 4MHz~32MHz #Maf v s A
— 32.768KHz #Mi{E % ik
— WEZ A PLL
— SCRF 2 BRI, RS S AR el
— WEEEE RC 8MHz , -1.5%~+2%F5 % (4R fZTufED
— WEEKIE RC 32KHz, +/-109%4% % (4R fEVufD
o Hfr
— SCRF LA SN T AL
— ZFETIEAL
— SCRFAT YRR R A
® B K 118 GPIOs
o EFEEA
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1~ USB FS Device %11, W& PHY, SCRFGARAIER

14> USB HS DualRole 11, W& PHY

6 N SPIHEI, 24128, SCFF/ax LR, 5 sPI &#EN

4/~ USART #1/4 4 UART $%11, 3 1SO7816. IrDA. LIN, USART3/UARTS5/UARTS ] TX/RX 1] 4= ¥ 5] it
4

44 12C 80, BREE 1 MHz, FABEAAS, MHUEZT SRR IE R R

3~ CAN-FD S0, Al PA4x 5] A g

1 IEEE-802.3-2002 ##5(¥) Ethernet MAC #21, 3CHF 10M/100M LLKIM . IEEE1588 ]2 LA 3

14> DVP (Digital Video Port) , 37¥F 8/10/12/16 £ ¥i#&
[} e sy Xk )

4 4~ 12bit 4.7Msps ADC, ZHF 12bit. 10bit. 8bit. 6bit AEHKEAE, T LAREARLKAEZ 16bit, &4~ ADC £ik 16 B4
PR OIBIE, 3 PRI NI, SRR AR AR 2 0 B

24~ 12 bit DAC, 4> DAC SCREXHE A 1 AN B At i Ah— AN i, SRAREZR 1Msps, SRR Buffer 1
Ay Buffer fith, ATLLSCREXT Podinit . XA (RIS Pyt A

1AM L
AR RED

1/ xSPIEF, SCHF 1/2/4/8 AR e vIiCE, WA T4 SRAM. PSRAM Al Flash, X XIP

1 4~ FEMC( Flexible External Memory Controller) #:11, 8/16 f7 ¥ 56 Al Al B, % #f SRAM. PSRAM. NOR Flash.
NAND Flash

14~ SDIO #2111, 3Z¥F SD/SDIO/MMC #5 =

B L% ] P 22 B BORE AR b 4% Cordlic

P EIRBEEINESS FMAC, 328 FIR. IR JEJ

2 NEE DMA =688, AN EHI88SCRe 8 @i, BEWFEHH K& B fihE S AT

RTC SERf I8, XRFEELES, MAEM, AEMERE, STRASMETR SR

SE RS THEA

3 16bit L E N TR, SCRRMAGRZE, HAMGH . AR SETIEE, s 4.16ns; ANEN BE 6
ANRSTEE, Hoh 4 MBI SR 4 % AN PWM i

10 4™ 16 1738 E B 2% (GTIM1~10):

® GTIM1~7, fREEHIFEE 5.56ns, FAEMN A2k 4 MMSLIEE, FMEE MM, L. PWwMm
A RS SRL rASE
® GTIM8~10, fimtEiilkifE 4.16ns, FFAEH #5215 4 MBI, FANEE SRR fih i,
PWM A= R B i p S s v, OGBS 1 SC R PRI A, SRR SN

2 /> 32bit FEAE N

2 > 16bit IR IFEE T 25, TILE Stop0. Standby #&30TF LAF

1x 24bit SysTick. 1x 14bit & & [ 1HI(WWDG). 1x 12bit #37F [ 14 ( IWDG)

CY Y

YR SWDITAG £k O

7 FF USB. UART Bootloader

AR
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— Flash £ N, 25 XE# (SMPU)
— XFFERI (WRP) , ZFEL{RS (RDP) Z52% (LO/LL/L2)
— WERMREEA RS %, Xk AES/TDES. SHA. SM3. SM4. MD5 ik
— TRNG HEBENIEUR L. CRC16/32 i85
— SRR, BPNE TR, ZATR L SRR md AR R o R kO

— ZFEBE YR
® 96 £z UID #1128 £ UCID
o TIE%H

— LAEREIEH: 1.8V~3.6V

— TAEREEHE: -40°C~105°C

— ESD: #KV (HBM 4! , ¥IKV (CDM 4

— EFT: VDD (+-4KV, A %) , 1/0 (+-2KV, A %)
o i

— LQFP64(10mm x 10mm)

— LQFP100(14mm x 14mm)

— LQFP144(20mm x 20mm)
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H X

SREBIEME ..ot 1
B B e et A e a ettt 4
O o 171 OO 11
Ll B R 12
2 ¥ - -1 11 OO 13
2.1 ARFEBRPIAZ cocveeeeeeeeee ettt ettt ettt a bbbttt 13
e X T TP 13
B T /NG W 2 OO U TR 14
222 HRATUSRAM .ottt 15
223 BRI BRI WIEBFIIFINVIC) oot 15
23 ANEBE I BREXTI) oottt 15
24 I R ettt 15
2.5 JEEIEETR oottt ettt 16
R < iy =TT 17
Ry A = 1 OO 17
P T ) OO 17
2.9 AERIIEBEIEIIR oottt 17
210 BEEEAFMERTFIUDMAY oot 18
201 SEEFHTBHI(RTC) ottt 18
o B =1 3 1 = OO 19
2020 FEARTERFBEBTIMIN2) oottt 19
2022 GEFERTER(GTIMLNT) oottt 20
2123 GEAERER(GTIMSB~10) c.ocvieiiceieicieceicee ettt bbb 20
2124 TEZUERTZBEATIMLSS) oottt sttt 21
2125 ARIHFEIEIT BE(LPTIMIN2) oo ee ettt 21
2126 RGIFFETEIT BR(SYSHCK) c.ovieerceeeeieceeeeeeeeee ettt 22
2027 BT THIEITBEWDG) oottt 22
203 ORI T oottt 23
214 B TR ZEUSART) oottt sttt 23
2,15 B R R Al AR (KA T B8 SR (FDCANY ..ottt 24
216 HATANEFETT N B ZHTUEL (SPUI2S) oottt 25
207 BEREATANEEETT CXSPD) oottt 26
218 RIFMIIMEIEAEIERIEE (FEMOC) oottt sttt 26
219 SDIOBETT oottt 27
220 B EAT B AT FE T (USB_FS_DEVICE) ...ouioeieeceeieeeeeie st 28
221 B EAT B A 5 T (USB_HS_DUALROLE) ..ot 28
222 VEBEIIEIITEZE (FIMAC) oottt sttt 29
223 CORDICAEFEZEE (CORDIC) oo ee et ee e ee e ee s 29
L ) L NG T a7 WL (C1=] (@) [OOSR 30
225 B ELTEE AL (ADC) oottt 30
226 BUFHREIUEILDAC) .ottt 32
227 AR TCREEIETT T EATE(CRC) oot n s en s 32
228 B EVEIELENIIE GIEE(SAC) imiieieeeieee ettt 33
229 BATKIH(ETH) cooeeeeeceeeese ettt sttt sttt 33
2201 MACHFE oottt 33
2202 FHLEJZE CMTL) BV oottt 34
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2203 DIMABFTE oottt ettt ettt 35
2230 DV PEE I oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt en ettt 36
231 E BTN T(UID) oottt 36
232 BT HLRITAGUHTN T (SWI-DP) ..ot 37
OO - =N 13 TP 38
3.1 B R TR T B oottt ettt ettt ettt et e At ettt ettt ettt ettt a ettt et e enaeas 38
30T LQFPBA oottt ettt ettt ettt ettt ettt ettt et n et ee e r et 38
3012 LQFPLO0. ..ottt et ettt e st e e e et e et et e ettt ee et e ee ettt ee e et ee et et n et et en et e er et neen et 39
3013 LQFPLA oottt ettt ettt ettt ettt ettt et 40
314 LQEFPLAA-L oottt ettt ettt ettt ettt ettt ettt ettt et n ettt n et 41
3.2 GIRHIIZ T TE S ettt ettt ettt ettt ettt ettt n et 42
R 1 . TP T TR 61
4.1 D oottt ettt ettt ettt et ettt ettt ettt ettt ettt ettt et en et 61
AT B/ I IIR BB oottt ettt et e ettt n et n et 61
A1.2 TR BB oottt ettt ettt ettt ettt et ettt ettt ettt ettt ettt ettt ettt e et 61
A3 BB R oo ettt ettt ettt ettt ettt ettt ettt 61

O R = ST TP RO OTTPPR 61
A5 B BN oottt ettt ettt ettt et ettt ettt ettt e ettt e et ettt ettt en s 61
A1 B T G oo ettt ettt ettt ettt ettt ettt ettt 63

O N = = 2o == PP E TSRO OO 64
42 By IR o NG 5= |- TSSO TSP TR PSR OTPPPTPPPRPPT 64
4.3 B 2B et ettt ettt ettt ettt ettt ettt ettt ettt et et e et ettt n e etens 65
T B -1 == I B2 < oSO 65
e e o el = I 20 < TP 65
433 R E AL A R I A RV oottt 65
A34 BB TEHILE oottt ettt ettt ettt ettt ettt ettt et 66
B35 B T oot ettt ettt ettt ettt ettt et e et 67

A 3.6 AR R oottt et ettt ettt ettt ettt ettt ettt ettt ettt en e 71
A3 T P B R E oottt ettt ettt ettt ettt ettt ettt e ettt ennee 74
438  MAKIHFERETIIE I TH] ..ottt ettt et s et s e et e s e et en e et es e et s eees s eeeseneenns 75
B30 P oo ettt ettt ettt ettt ettt ettt en e 75
B30 @FIASNTE I B TE oottt ettt ettt et ettt ettt ettt ettt r et r ettt 76
43.11 SIS T B T oo ettt ettt ettt ettt ettt ettt ettt aees 76
4312 LR RAE (FETIBUBTE) oottt 77
303 OB TVEEIE oottt ettt ettt e e ettt et et e e e et ee ettt e et et er et e et er et 78
A3 04 NRSTHHIEETE .ottt ettt e ettt e et e et e et n et e et e et n e 81
e T T 1LY e L TR 82
A306 B T IR oottt 83
e BN L A 0% T 1 = TP 84
A308  SPHIRSHE TTEEYE oottt ettt et e ettt e e et et ettt a et et et et et et aee et et et et et e e et ettt eeeeee 85
T L TS =T = TR TSR 89
e B (S = = V(@ = TR TSR 91
4321 USB_FS DEVICEEFTE ...ttt as s ne s senees 103
4322 USB_HS DUAIROIBEFTE ...ttt 104
4323 IEHIR R EE (CANTE TTEFTE oo 104
e B R D [0 I = TP 105
4325  PLKRI(Ehrnet) T IUEFIE oo 106
4326 BTG TTIDVPYEE TIEFTE ooooeeeeeeeeee s 107
4327 120 BEBE B BE(ADC) L TBE oo 108
4328 1200 BB EE(DACYHETBE oo 111
4329 R AR AR (TSYREIE oo 112
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LSS < - A TSROSO 114
5.1 LLQFPBA ...ttt ettt ettt ettt ettt ettt ettt ettt e et en et et e e et et et en et e er et eeen 114
5.2 LLQFPLO0 ...ttt ettt e e e es e e et e et et e e e et et eeee et et e et et et et e e e et en et et en et et er et e en et eeeer et enan 115
53 LQFPLAA/LQFPLAL L ..ottt eee et e et e et et en e s et en e st es e s e ee et e en et e en et en e 116
B LI E oottt e et e et e et e et e e et e et e et e et et e et et eter et en e eererneeen 117
A 7 2 =3 AT T TSROSO 118
7.1 B BTN <ottt ettt ettt ettt e e e et et et et et eu et e e eeee et e et et et et et et et eu et e e e e et et et et eeeaeeeenaneen 118
7.2 SR R L = SO 118
B R T 0 oottt r ettt ettt et e et e et e et et ettt r et n e er s 119
LT =1 T T TP T TSROSO 120
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RHEZF
22 1L NBZHABT R T B oo et e ettt et et ee et e et e e et et et et et et ettt n ettt eeen e 12
BB 2oL B I B T T B EE T oottt ettt ettt et ettt ettt e ettt eeen e 19
Z2 Bl I S oottt ettt ettt ettt ettt ettt A et e e et et ettt ettt ettt ettt ettt en e 42
T2 AL R IEETE oottt ettt ettt ettt e ettt ettt e et ettt ettt eter ettt en et erens 64
TR A2 TR oottt ettt ettt ettt ettt ettt e ettt ettt et e et et en et erns 64
TR A3 B IR <ottt ettt ettt ettt ettt e ettt et ettt et et en et et et erns 65
BB A BB ) A 2 oottt ettt ettt ettt ettt ettt ettt ettt ettt en et n et enns 65
R A D B T L I ) A 2 oottt ettt ettt ettt ettt ettt ettt et er et en ettt enns 65
T A6 DY BRIE T I A2 AT oottt ettt ettt ettt ettt ettt r ettt ettt et n et ee e n et 65
2 AT B I HLIE Lottt ettt et et et et et e e et et et ettt e et et et et ettt et ettt et ettt enenns 66
F 4-8 AT B K RV HRE, B AL FRACAG A A B A HHIEAT o 67
B I3 1 Wl NN By N < 11 T = TR 67
2 4-10 SR HIAEE R AT B AT K EE TR T FED oottt 68
L 411 BN R T BB I I R EE T EED oottt ettt ettt ettt r et en et ee s 68
2 A-12 A T G oottt ettt ettt ettt ettt ettt et ettt ettt ettt ettt ettt ettt ettt eeeens 69
T A-13 T BT FH P EIAETE oottt ettt ettt ettt ettt ettt e ettt ee ettt en et et et en e 71
FE A-14 T IS FH FIITEIIETE oottt ettt e ettt ee et et ee ettt e et n ettt n et 71
22 A-15 HSE 4~32MHZIR TG B EETEDD oottt e ettt ettt e et s e en et en e enns 72
FE 4-16 LSENR TS 2o (FLSETB2.TBBKHZ)W ...ttt sttt sttt sttt sttt 73
B2 AL T HSH R T B TE D@ oottt ettt ettt e et et ettt ettt ettt 74
2 18 LS R TG A E W oottt ettt ettt ettt et et et er et en et en e eens 74
0 A-19 (RTTFEREZRIIMRBEINT TH] ..ot e st e e st e e s e e e es et et e s e e en et eees e e s e ees e e e es e s enees e eneeseneeseeseneeeen 75
B B2 P T oottt ettt ettt et et ettt ettt ee ettt enen e 75
2 820 SHRTPLLAFTE oottt ettt et et et e et e et et et et e e et e e et et et e e e ee e s et et et e e seeser et eseeeneneneeeenas 75
B A2 B L ASH T B T oottt ettt ettt ettt ettt ettt ettt er et en et eens 76
2 4-23 EFLASHIFAE B 5 A0 B AR AE PR oottt e ettt s et n et ee et es e s s s eeen e enns 76
-2 S L ASH T B o oo ettt ettt ettt et et et e et et ettt e et et et ettt et et e ettt en e 76
F24-25 SFLASHAFNE 25 75 A R BTHE TR BT oottt e ettt e e ettt e et ee et e s e e s s eeen e enens 77
2 A28 ESDZATT TR RAEL ovovoeeeeeeee et e ettt ettt e ettt ettt ettt e ettt e ettt ettt e et et ee et es e et en e erns 77
B2 A= 2T BTN oottt ettt ettt ettt ettt ettt ettt e ettt en e 78
R A28 B S oottt ettt ettt ettt ettt ettt ettt ettt 78
B el Tz TP 78
2 A-B0 TOURBIEE TTZRD) oottt ettt ettt ettt ettt et ettt e ettt ettt ettt ettt n et erns 79
BT ) L L TP 79
B 32 NI BT TR ED oottt ettt ettt ettt ettt ettt ettt ettt et ettt ettt n et enes 80
R BB INR ST G E oottt ettt ettt et et et et et ettt e e et e ettt e e et et e ettt et et et ee et ettt n et e s 81
2 A-BA ATIMLI2IBHIED oottt ettt et et et et et e et a e st et ettt a et et et et ettt e et e et et ettt et et et et et et e eeeeas 82
F2 A-B5 GTIMUI2IBIAISIBITHEEED ..ottt ettt ettt ettt e e et et ettt et et et et st ees et e et et et et eeeeeeeeeeens 82
2 8-36 GTIMBIO OB PED Lottt ettt et et ettt e et ea et et et et e e st e et et et et ettt e et e e et et et et e eeeees et et et et eeeeeeeeeeens 83
2 A-BT LPTIMLIZEEPED oottt ettt ettt et et et et e et e e s et ettt e s e et et et et ettt e et e e et et ettt ee et et ee et et et eeeeeeeeeeeas 83
F 4-38 IWDG 5t KFIE /N EUZALIF ] (LST= 32 KHZ) oot 83
F 4-39 WWDG 5t KA /N B AL TH] (PCLKL = 120MHZ) ..o 83
2 A0 12CEE THERTED Lottt ettt oottt et et et et et e et et et ettt A et et et ettt ettt ettt ettt e ettt ettt en e eeeeas 84
FE A-BL SPUEFTED oottt ettt ettt ettt ettt ettt ettt e ettt en et 86
FE A-B2 12SHEETED oottt ettt ettt ettt ettt ettt ettt ettt er et 88
o A-A3 XSSP IEE SDRAE T T I < oottt ettt e et ettt e e et e et e et s et et n et en et 89
o A-A4 XSPIZEDDRIE IR TS IRIAETE oottt ettt ettt ettt ettt e et et et e et s e et e e et s et en e et en e 90
o A48 XSPIZERX D ST T I E <ottt ettt ettt e ettt e e e ee et et e et n e et e e et s et en e et er e 90
% 4-46 RS E HFISRAM/PSRAM/NOREEEEVEIT FED®@ oot 92
% 4-47 LR R E FHISRAM/PSRAM/NORE FEAVEIT FED@ et 93
% 4-48 T BT FHIIPSRAM/NORIZIEEVEIT FFEW@ oottt r ettt en e 94
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% 4-49 335 B2 FIIPSRAMI/NORE FEVERT TED®@ oottt ee et ee e enenens 95
F 4-50 [ AE R LR FINORIPSRAMIEEZIT D@ ettt e et ee e e et eeee e e enenens 96
451 A AE P SRAM B B TE D) et e et e e et et et ee e et et e e e ee et et ee e enenens 97
5 4-52 A5 FINORPSRAMIEET TED@) oo et et e et e et ee e e et et ee e e e e seeeeeeeeneeenenenens 98
FZ 453 B P SRAM B B D@ e ettt et et et e et et et e e r ettt en et ereeaes 100
FZ A-54 NAND IR AEIE B R IS T AEED oottt e et et et e e e ee s seseee et ee e eeeseseseereees 102
B S WL =Y =y =i 11 11 ISPV 103
B A58 USB S B il 1ottt et ettt ettt et et et et et et et et ee et ettt et et et et et et et eee e e ettt et et et et et et et et en e e et et et et et et eteenenas 103
2 AT U S B A TH H T oottt ettt ettt ettt et et et et et et e e e ettt ettt e et et et et ettt ea e et ettt e et ee et etaees 103
2 A BB U S BH S B 7 FL AU F e vttt ettt ettt ettt e e et ettt s et e e et et ettt e et et et et ettt e e et et ettt e e et etaees 104
2 A5G USBBZAITTED Lottt ettt et et et et et et et et a ettt et et et ettt et ettt et et et et et et et et en e ettt et et et et et eenenas 104
2 880 SO MM CHEE L L oottt et et e et et et et e ettt et et et et et et et eeetee et et et et et et et et et et en et et et et et ee et eenenes 105
B Y Ky N S E R 2 L RO OP OO TTTTSPRTROPRRPRRIN 106
2 A8 L R T SIS B B A L oottt et ettt ettt ettt et et ettt ee et et ettt ee et erenaes 106
Z2 883 LR T RIS A TE oottt et ettt e e e e et et et et e e et et et ettt s e e e et et et et ee e e et eranees 107
Y by N LY TR o = L TSRV 107
B B85 DV P B G B L oot ettt ettt ettt ettt ettt ettt e e et et ettt et et et et et et et et ee e e ettt et et et e eeeenenas 108
T2 886 ADCHTENE oottt ettt ettt ettt et et et et et et e ettt et et et et et et et ene ettt et et et et e eenenenas 108
2 BB ADCIEEITIIIM oottt ettt e et et et et et et ee et et et et et e e e e e e aee et et et e e e e e e ee e et et et et e eeeeee et et et ee e e e aeeee et eraeaes 109
2% 4-68 ADCHE T — JRIBR IR ZEEED®@ oottt ettt ettt et et et et s e et et et et et e e ees et eeaees 110
2 A-BY DAC LM P S E oottt ettt ettt et et et et et et et e e ettt et et et et et et eeeeeeee et et et et et et et et et et eee e et et et et et et eeeeeenenes 111
By VI )L L TSRO 112
B G NP ULy Y v o = AU 118
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K H ok
B 1L NB2HABT ZRFIHE B .ottt e ettt e e et et e et e e et e e e e e et et et et e e e e et e s eeee e neeeeeeeneennes 11
B 2-1 FF A ML Bl oottt ettt ettt et ettt et ettt et et et ettt et et et eees 14
B 2o e ettt ettt ettt ettt ettt et ettt et ettt et ettt ettt et et et e ea et et e et et eteete et et e e et e e e et eteaeieas 16
P 31 LQFPBAG] BHIZI AT oo ettt s st n st e sttt n et n et 38
P 32 LQFPLOO T I .ottt ee ettt ettt n st s st s st en et st eanen 39
P 3-8 LQFPLAAT] I oottt sttt ettt s st n et n et 40
P 34 LQFPLAA-LE I ZI AN oottt ettt n st n et st 41
BE] AL B IR T2 28 oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt n ettt nenens 61
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BE] -3 B 7 2 oottt ettt ettt ettt Attt et e ettt et et ettt et ettt ettt etns 63
I = T = o == oy =TT TP TP 64
e b < 3 B vab £ I PO TTPTRTON 72
0 (1 Y b < q R vab 1 I PPN 72
A-7 A3 FHBMHZEEA I TLR FH oottt t ettt e et et et ettt e e e et et et ettt ee et es et et et et e e e et en et et et e eaeee 73
4-8 (8 FHB2. 768KH EE A LI IRE FH .ottt ettt e et et e et et e et e et et e st e s et esees et ens e s e e s eeee e s et e eseeenaaes 74
B0 BB NI BT TIETE TE S oottt ettt et ettt et et e e e st e et et et e e ee et et ee e s et ee e et et e s et e e et e e et ee st enaans 81
A-00 EHHIEIR <ot e et et ettt e et e et et ettt ettt e ettt e et e ettt ee ettt et er et en e 81
A1 T B N R ST L R oottt ettt ettt et e et e e e e e et e e et e e et e et et e et e et ee e et en e et en e 82
A-12 P2C I AT I T ARTIIR BB D) oottt et e et ee et e et e et e et en e s e et ee s et en e et en e een e 85
A-13 SPI JE ] — MAETRRTCLKPHATO ..ot eee et e et ee et s et et ee e s e et ee et en e et en s 86
4-14 SPI ] — MBETRRTICLKPHATLIO oottt ettt ee et ee et ee et r et en e 87
A-T5 SPIFFE Bl — FEBETR oottt ettt et et et e et et et et et e et et et et e et et e e e 87
4-16 IPS P IS 7 B KT oottt ettt 88
4-17 PSTERE IS 7 B KT TI)D oottt ettt 89
4-18 XSPILESDRAEL I T I B oottt ettt ettt et e et et et e e e e et ee et e e e et e et et et et s e e eeaeeeseeeeeeenaees 89
4-19 XSPITED DRI T T oottt ettt ettt ettt et e e et e e e et ee et e e e et e et et et et e e e eaeeeseeeeeeenaees 90
4-20 XSPITERXDSHEL I T I T3 oottt ettt ettt ettt ettt et et et e e et e et et et et s e e e e et et eeeeenaeee 91
4-21 P AE R L E H BISRAM/PSRAM/NOREEFEVEIETE ..o 92
4-22 5P AE R A E HFISRAMPSRAM/NORGHEVEIETE ..o 93
4-23 535 B2 FHPSRAM/NORIZEETETETE oo eeeee ettt st 94
4-24 45 B FIPSRAMINORE ENETE T oottt ettt ettt ettt et ee ettt ee ettt en e 95
4-25 [A]HHAE SR T FINORIPSRAMIEZIT T o oveeeeeeeeeeeeeee ettt ettt ettt et e et et e et ee et et et et e e s et et e eeaeee 96
4-26 T[] AE I FHPSRAM I I 5 .ottt ettt ettt eee e ees et e e st s eee s eee e s eee e s s een s eneenanes 97
4-27 [] 2 E FHNORIPSRAMIEZIT JF oot eeeeeeeet ettt ettt ettt et et et et et e e et et et et et ea et et et et et e e e es et et e eeaeee 98
4-28 [ FHPSRAMIB I T .oeeeeeeeeeeeeee ettt et et e ettt ettt et et et et et et et e e e e et et et ettt e et es et et et et e e e e e es et ee e eeaeee 99
A-29 NAN DI B B TR VE VT oottt ettt ettt ettt et e ettt et e et e e ettt et en e et e et e s et et eeee s e 101
A-30 NAN DI B 5 S BEVEVE T oottt ettt s ettt ettt e et ettt e et et ettt eteneeee s e et e s et et et eeee e 101
4-31 NANDHZ ] 25 75 18 T AE M 2 T BB T oottt ettt ettt ettt ettt e e 102
4-32 NANDHZ Hill B E T A 2 T I B ERAETE T oot 102
4-33USBIN T : BUARAE S T I T BEITTAITE S oottt ettt ettt ettt et et e eaeeee et et ee e 103
Y (@ Y= U = v 105
Lo /7 5 v 105
A-36 DL R R SIMIIT T ] oottt ettt ettt ettt e et et et et et a et e e et ettt et et et et ettt ettt e e 106
B 4-37 LUK TIRMITE T B oottt ettt ettt ettt ettt et e e st et et s e et e et es e et eneeeeseseeeseneeees 106
BE] 4-38 LUK IIIMITET BBl oottt ettt ettt et et et et et e e e s et e e et et eeseeees et et et et e e et eneree et ee e eeneeeeresesnnes 107
BE] 4-B9 DV PIE LI &L oottt ettt e et ettt et ettt e e s et et ettt et e s et et et et s eeeaenesee et e e e e e erenesenes 108
BE] =40 ADCHE FEEIFIE oottt ettt ee ettt e ettt e et ettt ettt ettt ettt e et e e et etee et r et en s 110
B 4-41 A8 FHADCHLEL FRIZETE IR ..ottt ettt ettt 111
P 51 LQFPBATSEE FUSE oottt ettt 114
B 5-2 LQFPBAETBEHE AT UM oottt ettt 114
P 5-3 LQFPLO0ETE RS 1ottt sttt ettt sttt n et n et n e 115
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1 FREHA

N32H487 Z 41| fidz il 4% 77 5 S F 32 ARM Cortex®-MAF K%, SCHF BKS 817 SIS HAIDSPIE 4, s LAE
FH240MHz, % 5I1A512KB ik A xUFlash, 192KB SRAM(f#%532KB CCM SRAM) + 4KB Backup SRAM,
A~ 12bit 4.7Msps ADC. 2/M12bit DAC, #EJUSB FS Device. USB HS DualRole. U(S)ART. 12C. SPI.
CAN-FD. Ethernet5ili{5#: 1, Y HDVPHEEH, % #rSDIO. FEMC. xSPIE /A #E 11, SCFFI2SH i1,
SCRFZ A R T I 4 30 FH T I s AT I TR B A, D B o 5| B, SCFFAESITDES.
SHA. SM3. SM4. MD5%%:, ZHFTRNGEPEN I KA E, LFCRC16/32.

N32H487 #4177 i ] #2 € TAET-40CE+105 TR EVuR, L HBEEL8VEI6V, Rt 2 M IFEHE A,
1-125 T iZ R 5077 i) B R HE ] .
1-1 N32H487 ZRAIHEE

] T I
| TPIU :
|
| SWIITAG |
ICode | |
< > Cortex-M4FP !
-
Flash gy . | |, Dcode | Fmax240mH: '
EFC |« > < - ]
SBus | Core |
iCache |<—> < - ETMATM :
: NVIC 1
SRAM1 : FPU :
| ]
SRAM2 | Dsp ]
S J
SRAM3 T DMA
(CCM SRAM) S DMA1
o
J
-<_>FEMC % DMA
% DMA2
XSPI 2
X —
ETH < > = BKP SARM
S -
e—»{  corDIC___ |
-Q_DUSBHS )
o A FMAC
< > 5
>
B
z ; RCC
GPIOA/B/C/D/E/FIGIH | sy
SDIO
A L
ADC1/2/3/4 | —p-| H -
B - -
3
A ATIML
SAC —
> ATIM2
B
> 2
> > ATIM3
I > IWDG
« ]
RTC
AFIO
T GTIM1/2/3/
EXTI s N 4150617
[=]
— 2 LPTIM1/2 é
- % 2 12C1/2/3/4
[e6]
—
SPI4/5/6 = CTIM8/9/10 BTIM1&2 % USART2/3
o~ =
e g ]
| 1 | g DAoLz . UARTSIS
UART6/7 2 SPI2/1252
<
SPI3/12S3
USB2.0FS
CANFD1/2/
3
UCDR

[y
[N
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BHRS N32H487REL7 N32H487VEL7 N32H487ZEL7 N32H487ZGL7
TAERSR 1.8~3.6V/-40~105°C
CPU #ii# ARM Cortex-M4F @240MHz, 300DMIPS
eFlash@75 & (KB) 512 512 512 512
sFlash®% & (KB) - - - 512
General SRAM 160 160 160 160
TOta('KSBR;AM CCM SRAM® 32
Backup SRAM 4
ATIM 3*16hit
STIM 7*16bit
3*16hit™®
BTIM 2*32bit
SE I 2% LPTIM 2*16bit
SysTick timer 1
WWDG 1*14bit
IWDG 1*12bit
RTC Yes
SPI/12S 5/2 6/2
12C
USART
UART
i USB FS Device Yes
DualRol es
FDCAN 3
Ethernet Yes
XSPI Yes
Ty e FEMC No Yes® Yes
SDIO Yes
AW H DVP Yes
GPIO 54 85 118 112
WKUP Pins 4 5 5 5
DMA 2
Number of channels 16Channel
12bit ADC 4 4 4 4
Number of channels 26Channel 42Channel 51Channel 47Channel
12bit DAC 2
Number of channels 2 External
HIERE DES/3DES. AES. SHA1/SHA224/SHA256. SM3. SM4. MD5. CRC16/CRC32
TRNG Yes
Cordic Yes
FMAC Yes
LAY BERY (RDPIWRP) | fAEINE . XY, L2 RE)
S LQFP64 LQFP100 LQFP144 LQFP144-1
12
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1. CCMSRAM _EHERIAA# SRAM, H A LAECE A CCM SRAM

2. eFlash: # A3 Flash
3. sFlash: SIP Flash, XSPI 5 sFlash i##:41 T

a)
b)
c)
d)
e)
f)

sFlash f CS#3| Jili&EH: MCU £ PG8(XSPI_NSS1)
sFlash ff] CLK 5 Jili%#: MCU [¥] PF10(XSPI_CLK)
sFlash 1) DI(100)5] Jli%#: MCU 17 PBL(XSPI_10O0)
sFlash 1) DO(101) 5| %+ MCU KJ PF9(XSPI_IO1)
sFlash 1) WP#(102) 5| 1%+ MCU 1 PG10(XSPI_102)
sFlash ) HOLD#(103) 5| f{li%#: MCU () PF6(XSPI_IO03

4. SRR, GBI 1 SCRFEANEE
5. AUSCHEME LR AN 2k 5

2 IheefEisr
2.1 A FEBE A%

N32H487 A 51| & il ARM Cortex™-MA4FANEE 28, T REF mis HALEE ¥ 0 (FPU) « DSPAIFEAT I EFE 4, Hefit
300DMIPSIIMIE ST fE . RIS H: @ 305 5 AL FEBE 77 5 Cortex-M R A AL BRES KR THAE, REAA 5 -8 F 1
A, F RO 2 75 B A E S A R AR B o TN 5 .

ARM Cortex™-MA4F 3257 ¥ 8] 5 2 FE A0 #1285 B A L 7 ARRD 20K o

2.2 TP

N32H487 R 5 #efH B E ik A% N7 (Flash) 77fifds . iR AINSRAM, T B A7 it 48 Hoik e s
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B 2-1 ffifdemii B

USBHS SRAM 0x4006_0000 - 0x4006_OFFF
Reserved 0x4005_1000 - 0x4005_FFFF
USBHS FIFO 0x4004_1000 - 0x4005_OFFF
USBHS Reg 0x4004_0000 - 0x4004_OFFF
Reserved 0x4003_2C00 - 0x4003_FFFF
ATIM3 0x4003_2800 - 0x4003_2BFF
ATIMZ 0x4003_2400 - 0x4003_27FF
ATIML 0x4003_2000 - 0x4003_23FF
Reserved 0x4003_1000 - 0x4003_1FFF
Reserved 0x4003_0000 - 0x4003_OFFF
Reserved 0x4002_E000 - 0x4002_FFFF
GPIOH 0x4002_DCO0 - 0x4002_DFFF
GPIOG 0x4002_D800 - 0x4002_DBFF
GPIOF 0x4002_D400 - 0x4002_D7FF
GPIOE 0x4002_DO000 - 0x4002_D3FF
GPIOD 0x4002_CCO0 - 0x4002_CFFF
GPIOC 0x4002_C800 - 0x4002_CBFF
GPIOB 0x4002_C400 - 0x4002_CTFF
GPIOA 0x4002_C000 - 0x4002_C3FF
ADC4 0x4002_BCOO - 0x4002_BFFF
ADC3 0x4002_B800 - 0x4002_BBFF
ADC2 0x4002_B400 - 0x4002_B7FF
ADCL 0x4002_B0O0O - 0x4002_B3FF
Reserved 0x4002_ACO0 - 0x4002_AFFF
Reserved 0x4002_AB00 - OXSFFF_ABFF
SAC SRAM 512B*2 0x4002_A400 - 0x4002_ATFF
SAC 0x4002_A000 - 0x4002_A3FF
Reserved 0x4002_7000 - 0x4002_9FFF
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
FMAC 0x4002_1C00 - 0x4002_1FFF
0XE010_0000 - OXFFFF_FFFF Reserved CRC 0x4002_1800 - 0x4002_1BFF
SDIO 0x4002_1400 - 0x4002_17FF
RCC 0x4002_1000 - 0x4002_13FF
Vendor Specific 511MB Reserved 0x4002_0C00 - 0x4002_OFFF
0XEOOF_F000 - OXEOOF_FFFF ROM Table Reserved 0x4002_0800 - 0x4002_0BFF
0XE004_2000 - OXEOOF_EFFF External PPB DMA2 0x4002_0400 - 0x4002_07FF
0XE004_1000 - OXE004_1FFF ETM DMAL 0x4002_0000 - 0x4002_03FF
0xE004_0000 - OXE004_OFFF TPIU Private Peripheral - External 768KB
Private Peripheral - Internal 256KB
OXE000_F000 - OXE003_FFFF Reserved
0XE000_E000 - OXEO00_EFFF NVIC Reserved 0x4001_4000 - 0x4001_FFFF
0XE000_3000 - OXE000_DFFF Reserved Reserved 0x4001_3C00 - 0x4001_4FFF
0XE000_2000 -~ OXE000_2FFF FPB Reserved 0x4001_3800 - 0x4001_3BFF
0XE000_1000 - OXEQ00_1FFF DWT SPI6 0x4001_3400 - 0x4001_37FF
0XE000_0000 - OXEQ00_OFFF ™ SPI5 0x4001_3000 - 0x4001_33FF
SPI14. 0x4001_2C00 - 0x4001_2FFF
0100 3000 ~ 0085 e Extended regisr 168 i 0ndo0 2400 - D01 7FE
OxADDD_2000 - 0xA000_2FFF FEMC Register ~ UART6 0x4001_2000 - 0x4001_23FF
0XA000_1000 - 0xAO00_1FFF XSPI Register m USARTL 0x4001_1C00 - 0x4001 1FFF
0xA000_0000 - 0XA000_OFFF Reserved o SPIL 0x4001_1800 - 0x4001 1BFF
< GTIM10 0x4001_1400 - 0x4001_17FF
GTIM9 0x4001_1000 - 0x4001_13FF
0X9000_0000 - OXOFFF_FFFF XSPI Bank GTIMB 0x4001_0C00 - 0x4001_OFFF
0x8000_0000 - OX8FFF_FFFF FEMC Bank3 NAND2 AFIO 0x4001_0800 - 0x4001_OBFF
0x7000_0000 - OX7FFF_FFFF FEMC Bank2 NANDL EXTI 0x4001_0400 - 0x4001_O7FF
0x6C00_0000 - OX6FFF_FFFF FEMC Bank1 NOR/PSRAM4 Reserved 0x4001_0000 - 0x4001_03FF
0x6800_0000 - OX6BFF_FFFF FEMC Bank1 NOR/PSRAM3
0x6400_0000 - OX67FF_FFFF FEMC Bank1 NOR/PSRAM2
0x6000_0000 - Ox63FF_FFFF FEMC Bank1 NOR/PSRAM1L
Extended Device 1GB
0x4400_0000 - OXSFFF_FFFF Reserved Reserved ] 0x4000_8800 - 0x4000_FFFF
0x42C2_0000 - Ox43FF_FFFF Reserved(bit-band Alias) DVP 0x4000_8400 - 0x4000_87FF
0x4200_0000 - 0x42C1_FFFF Peripheral Alias(bit-band Alias) Reserved 0x4000_8000 -~ 0x4000_83FF
0x4010_0000 - Ox41FF_FFFF Reserved DAC1/2 0x4000_7C00 - 0x4000_7FFF
0x4006_1000 - Ox400F_FFFF Reserved(bit-band Region) 124 0x4000_7800 - 0x4000_FFFF
0x4000_0000 - 0x4006_OFFF | AHB/APBL/APB2(bit-band Region) 12C3 0x4000_7400 - 0x4000_77FF
LPTIM2 0x4000_7000 - 0x4000_73FF
LPTIM1 0x4000_6C00 - 0x4000_6FFF
0x2400_0000 - OX3FFF_FFFF Reserved UARTS 0x4000_6800 - 0x4000_6BFF
0x2260_0000 - 0x23FF_FFFF Reserved(bit-band Alias) GTIM7 0x4000_6400 - 0x4000_67FF
0x2200_0000 - 0x225F_FFFF SRAM/CCM Alias(bit-band Alias) Peripheral 0.5GB GTIM6 0x4000_6000 - 0x4000_63FF
0x2003_0000 - Ox21FF_FFFF Reserved GTIMS 0x4000_5C00 - 0x4000_5FFF
0x2002_8000 - 0x2002_FFFF CCM(bit-band Region) CANFD3 0x4000_5800 - 0x4000_5BFF
0x2001_8000 - 0x2002_7FFF SRAM2(bit-band Region; CANFD2 0x4000_5400 - 0x4000_57FF
0x2000_0000 - 0x2001_7FFF SRAM1(bit-band Region) CANFDL 0x4000_5000 - 0x4000_53FF
USB SRAM 5128 0x4000_4C00 - 0x4000_4FFF
— USB Register 0x4000_4800 - 0x4000_4BFF
Ox1FFF_EO1A - OX1FFF_FFFF Reserved SRAM 0.5GB [ad] UCDR 0x4000_4400 - 0x4000_47FF
OXLFFF_E000 - Ox1FFF_E019 OptionBytes o BTIM2 0x4000_4000 - 0x4000_43FF
OXLFFF_4000 - Ox1FFF_DFFF Reserved < BTIML 0x4000_3C00 - 0x4000_3FFF
OXLFFF_0000 - OX1FFF_3FFF SystemMemory GTIMA 0x4000_3800 - 0x4000_3BFF
0x1002_3000 - OX1FFE_FFFF Reserved GTIM3 0x4000_3400 - 0x4000_37FF
0x1000_0000 - 0x1002_FFFF Aliased to SRAML/SRAM2/CCM GTIM2 0x4000_3000 - 0x4000_33FF
0x0808_0000 - OXOFFF_FFFF Reserved GTIML 0x4000_2C00 - 0x4000_2FFF
0x0800_0000 - 0x0807_FFFF Main FLASH CODE 0.5GB SP13/1253 0x4000_2800 - 0x4000_2BFF
0X0008_0000 - OXO7FF_FFFF Aliased to XSPI/FEMC SPI2/1252 0x4000_2400 - 0x4000_27FF
Aliased to Flash/SystemMemory/SRAM1/ 12C2 0x4000_2000 - 0x4000_23FF
0X0000.0000 = 0x0007_FFFF 12C1 0x4000_1C00 - 0x4000_1FFF
IWDG 0x4000_1800 - 0x4000_1BFF
UARTS 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 MARNGEF R
P AERMBL2K 7 A5 AR N TE (FLASH) , JH T 7R RS, T A /NeKbyte, ¢ HFITIERR . X7
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B, oFiE. R FIHRE.
SRS, BAAME. HHARE CLIRRFRITERE .

SR P K E, TN A X, AR P2 IR AR I R (T HATARED)
2.2.2 AR SRAM

A NN Z X 192KB ) SRAM(fLH5 160KB /T SRAM #l1 32KB CCM SRAM) Al 4KB Backup SRAM, E
S/

160KB i# fH SRAM, IFEH R .
32KB CCM SRAM, _FHLERIANIEA SRAM, HAfELE AN CCM SRASM, % #F ECC.

4KB BKP SRAM %, % ¥ ECC, 7£ VBAT #1 Standby #5528 T~ $ds vl e R 5, HoAth T /E 4 Run/Sleep/Stop0)
Kol T LUEH AR R .

2.2.3 HERNREEX S HEHIEZENVIC)

F BTN

107 ANA] Rk WrsiE (AEE 16 4> Cortex-M4 [T .

16 Mg E g (A T 4 b Wik e g0

AR A 3 1 e T v M AL 2

PR B A

EY ety inpsiE

B E R WG (NVIC) AL E B VR, AT LS A 38 (1 v 07 Ak 2D v 250 A 34 3
Ry T HER S ) B OB o 1 28 A B (L P A S S5 AT

2.3 SMEER I SRR SR (EXTI)

SRR WA SRS 25 AN A R S AT A I PR, R AR N AT A ST M P Bk e
AR, DLR BTG N B ECE XOAHY 3 bl A A S8R, ] DR R . SRS w5 A7 ae IR FF
WELH AR, LB R R A7 a0 RS DA, HER T EeR.

24P RS

AL Z Fhis b s At Pk, AFE N EEE RC B4R HSI (8MHZz) , N MG b LSI (32KHz) , AMiE
5 HSE (4MHz~32MHz) , AMEBAEER#F LSE (32.768KHz) .

AL BhRYE AT % HSI. HSE. PLL. SHRTPLL. USBHS240M. A7t N EE HSI B Eh il BRIA VLB A 2R G
B, S P AT DL RSN B A e i s T RE ) HSE ISl 48 I 2SRRI Bh 2 e, BRI S, RS
B BBt E] HSI, an AR RE T SR W, A T DARRUSCR A B A R R

LA A P T B AHB 57 L 5E APB(APB2) A{I#E APB(APB1)[X 2k . AHB 1] fi% =i 4 5 f& 240MHz,
APB2 [{)f i /& 180MHz, APB1 [ =4 N 180MHz.
S35 BB
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B 2-2 Wb

Legend:
— ik : HSE 250MHz MAX
HSE = High-speed external clock signal | |1 *(CLKF/16384)/(CLKR +1)/4 - SHRTPLL
HSI = High-speed internal clock signal Hsi
LSE = Low-speed external clock signal SHRTPLLSRC
LSI = Low-speed internal clock signal HSE TRNGIMPRES
| TRNG_CLK 1M
T 1214]+++/32
TRNGIMSEL
HSE ADCIMPRE!
| ADCL1/2/3/4_CLK 1M
HSi 1/2/-++132
ADCIMSEL
FLASH_CLK to
Flash programming
RNGCPRES
111213141132 RNGC_CLK
USBHS_240M ADCOTGPLLPRES
PLL f112f--112 ADC1/2/3/4_CLK
ADCOTG
PLLSEL  [ADCHPRES
[1/21-++132 CKMOD
TRACEPRES
vl T2/ TRACE_CLK
FCLK
PLLHSI SCLKSW
HSI RC i PLLINP PLLOUT HCLK HCLK CPU AHB BUS
— RES PLLMULFCT PRES 240MHz
8MHz AHB  |MAX [18] SysTick
SYSCLK =
220MH Prescaler —
z HCLKPRE
0sc_out [ {HSEOS USBHS_240M MAX | LAf2-/512 C YA s HCLK to SAC/SDIO/USBHS
0SC IN 4~32MHZ
- PLLSRC
PLLSEL || Pgszller 180MHz MAX PCLK1 to
HSE 11/2/4/8/16 APBL1 peripherals
HSE
128 GTIML/2/3/4/5/6/7_CLK
0SC32_0UT B -
LSEOSC| s RTC CLK If(APB1 Prescaler = 1) x1 BTIML/2_CLK
oscaz_IN [HE2768KHZ [ - else x2 LPTIM1/2_CLK
APB2
SRe RTCSEL Prescaler 180MHz MAX PCLK2 to
APB2 peripheral
ToKHs IWDG_CLK 112141816 peripherals
Lsl
LSE
HSIH  ———— LPTIM1/2_CLK
HSE— SYSCLK GTIM8/9/10_CLK
LPTIM_CLK—
(PCLK1)
LPTIML/2SEL GTIMCLKSEL
SYSCLK HCLK
SHRTPLL y ATIM1/2/3_CLK
——» 1252/3_CLK _
1252/3_CLKIN [}J—————]| - SYSCLK
HSI -
12S2/3SEL ATIMCLKSEL
USBHSSEL
HsE > USBHS_240M
UEEI':'S F———————» USBHS_CLK(60M)
T USBHS_48M
USBPLLSEL UCDR-{ USBFS_CLK(48M)
SHRTPLL. USBPLLPRES
oL /1/2/3../15  [USBPLL_DIVCLK
USBFSSEL
S
C e FDCANPLLPRES
weon L SHRTPLL 2315
LSl
I LSE PLL PLL FDC/;’*/;‘/S'—'/-ERES |—» FDCAN_CLK
MCO2 PLL MCOPRES
1213/41..115 SHRTPLL Hee
- a\gISCLK USBHS_240M
L HSE MCOPLLSEL FDCANSEL
mcot [}
- LSl
- LSE
MCO1

2.5 B3R

FERGUR BN, AT LLEIEBOOTOS| BT 7 boot it B RLE F4E A7 A 15 s 3.

B TN R (Main Flash) /53, 45 Main Flash R bank (0x0800_0000) 1) bank (0x0804_0000)
53]
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B RG2S (System Memory) 2 5l

® )ANE SRAM JH3)

J& BN INEFE Y (Bootloader) {7/ T R4t s, nJ LB IS USARTL Al USB #2 F1% FLASH Memory 247 4
2.

AT LB fd B RCC_BOOTREMAP.REMAPSEL[2:0]#H T4 EE 0 = bt 55 it -

B\ xSPI #MERAEfifi s remap Jio 30

B\ FEMC SMEBA7fi# 4% remap JH 3

2.6 ffHTTR

AN HMHHLE: VDD VDDA, VREF. VBAT. VDD i iR, EEAME R RS, i R4t H; VDDA
RSN, EEAR ANt VREFSABRSNR S i, DURBEE mnAS . VBATIER
R, e iR A e

S HLYE DX, G A R IR A A R R X I

® Vppif: HJEVEME N 1.8V~3.6V, FE N MR. K% GPIO. HSE. HSI. PLL. POR/PDR. BOR.
PVD. USBPHY fitH.

Vopal®: HEVGEN 1.8V~3.6V, TE y ADC. DAC. TS 2,
Vooek 3k: HLETEEIA 1.8V~3.6V, TZH WKUP 5. NRST. PC13/14/15. LSE. LSI &k,

® VpppolK: HEN 1.1V 5 09V, FZ A CPU. AHB. APB. SRAM. FLASH. RCC. TRNG Flk#s4y
AL E,

®  Vpppek I: HLE N 0.9V 5 0.8V, E% N PWR. Backup SRAM(4KB). RTC. LPTIM. WKUP 5|l
NRST. PC13/14/15. %4 IOM. IWDG #1 RCC_BDCTRL 2717 ssfit

2.7 561

PUBEE R, T I Fh B (POR) R4 Fi 5 57 (PDR) LB S840 HL B 2 I T T 1R » (1T 2 46 (B i 1.8V
B TAE: Vool T 138 H RME (Veoreor) I, B 28T EALIRZ, AL FH AN E A7 L

2.8 A] 4w A2 o s 1 ) 2%

WE— AR E RN PVD), &V oo/Vooaft 5 BEVevo ELES, 2Vl T 505 T R{E Vevolt
ARy, R EFR T LUK B S E S . PVDIIRE R BB TS . 55T Veorror 1 Vevp HIEH S %
* 4-6,

2.9 {RIhFERE

N32H487 SCHEPUFMIEThAERE

B SLEEP#Z

FESLEEPHEE T, RACPURELL, FrAsMsAL T ARSI mITE AR Wi/ F 4 i e CPU
B STOPOfE:

STOPO# 3 T-Cortex -MAFE FEFEIRI X, 7ESRAMAIZF /788 N A E LI T, STOPOAR AT DL )%
KA REVHFE. 7ESTOPORE T, 3= HE YRR ) KB4 B 8h o< b, BlanPLL. HSI. HSE.

M. O] DUOE AT E R E R EXTINAE 535 B MSTOPORE X e i, EXTHE 5 1] LLESMEB16/NEXTHE =
(/OHH=%) . PVDIHIHY . RTCHMeE . RTCAPZ:,

B STANDBY#iz
TESTANDBY #50 F AJ PAIA B el 1 L TH FEARAS o« PSR A FE R R R 288 5¢ 1, PLL. HSIFIRCHR % %3 FTHSE
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e ARG A A DG . #EANSTANDBY G, KA aF s M N AW £k, &AM A SRR HE,
backup SRAMFJ &R HF, & s e A7) Tk

MefiE: NRST EISNBENAES . IWDGE A . WKUPS| I A% . RTCHERBRRTCI W%+, LPTIMMEE
4

B VBATHIR

FEATRATI R, WRE Vpp f N, #¥ AN VBAT B, 7 VBAT #X T, %7 NRST. WKUP.
PC13_TAMPER. PCl4. PC15 2z 4F, KRZH 1O 5|k E R

mafE. VDD F

2.10 EBEEGFH#IFZFI(DMA)

DMA# il 28 S 3L LT ) 0 MML: Flash. Sraml. Sram2. CCM Sram3. FEMC. XSPl. CRC. SDIO.
FMAC. CORDIC. APB1. APB2. ATIM. ADC. DAC.

DMA#E I 4 FHCPUFZ 1| AT WIS 2 B I s HR 72 2h. BB 5eJa, Jofa CPUT- TR mI % 4 ks
I, ATRURBSCPU - HoAth F S AR AT 45 8415 48 B4k RS ThHE

R ETADMA (DMAL. DMA2) #4448, £ DMAESH| S E8/MBHIEIE ., MG T RS kA
BN NN NAE TG TSR . N SR A 15 1] A R DMAEIE AL Se 22

FEREA T

B 16 MASZACE ) DMA JEIE: DMAL Hl DMA2 &4 8 /Millil .

B CRENERINA. ARSI AN B A =R AR A

B G DMA JEIE SRR SRR Al R R e B AR, I e
|

£~ DMA @I &8 L AL %% (DMA_CHCFGX.PRIOLVL[1:0]4Z, XN 4 MESEZ) , AL
M E o B AR KA S R i@ g — oD LR R 5] GRIES) DU E S 2R e (F 515K
rEER g =D .

A TG B YRR H AR R/ o ik 8 B R B /NG
B REIE AT E MR

BANEIER 3 ML F RSP (R se . A, L) M 1A eRTles (b 34
FAFRZ A ED

B A MHL: Flash. Sraml. Sram2. CCM Sram3. FEMC. XSPI. CRC. SDIO. FMAC. CORDIC,
APB1. APB2. ATIM. ADC. DAC.

B A E AR A (0~65535) .
B R RAR, RRKENECE, WWE 1/2/3/4/5/6/7/8 HIt

211 SERFEF8R(RTC)

RTC 2 —AESHE AT HTHEES, WE H I s, aT3R 485 Py DhRg, & 2 AT ) B b e A S99 b T D e
TR AR

SEIFIER (RTC) 2 — ALK BCD S #8114

BAF LR A A2

A Y P I 1 B o I

WA 32 AL apfede Bty 40 By . AL B JL5) « B (BETD

ML 32 AL AT A7 A LS A
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PGt R )

P 32 LA A S AR BT . s BB L AL H ULS) - 2 (ZHJD

PN ARSTIR 32 A7 7 A7 4 L 2 4 12 ) I A

B s R HE D) Re

SIS PRI . — NSRS A B SN ERIN hi (50 B 60HZ) BEMS I T-ohidt H ks FE

=N AT C BN N A N R AS I A

It} [a) BRI fE

20 N A A, PTEIRIIARRR T R

ZA PR, ISR AL FBF B, MEEERER. BB, AR

RCC #ifi#sflife RTC ik H iR (R¥FF/E TAEVEHE N, RTC EARTA N EIA 51 (B$E RUN
3. SLEEP #%:. STOPO #z. STANDBY #z{fl VBAT #3{)

® RTC &t L FhmaBE i n] LI MCU M BT R IhFER T el (SLEEP #i5(, STOPO #::f1 STANDBY
D
2.12 ERBMEITH

N32H487 i % 3 N uEml 4% 10 NMEFER 8. 2 NEAER 2. 2 MRIDFEER 2%, LK 1 ANMGL
EIVMERSS . 1LANE DA T e 288 1 AN RG0S E i 45

NERWE T mBEN & WA ER A FEAE N S DIREE I 25K T RE -
R 2-1 ERESIIRELLE

SERT 3R TR TR MR I/ WEGEIE B

L,

ATIM1~3 164 EE 1~655362 [l AT = B AL 4 4
CITA
ik,

GTIM1~7 164 E 1~655362 [l AT = B AL 4 e
AN
ik,

GTIM8~10 164 E 1~655362 [l AT = B AL 4 1
A

BTIM1~2 324 A b 1~65536 [A] (T = B4 0 o

LPTIM1~2 1647 EN 1. 2. 4, 8, 16. 32. 64. 128 0 o

2.12. 1 A ER2R(BTIM1~2)

SR E N A — N30 E B AR

F R R

LR DAE R &= Al i 4 G

B 16 AR AR T Aigs . (PR EATICE Y 1 $ 65536 2 [A] AT S8
m PAEdE/DMA BISEE T
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o T
2.12 2 B E3(GTIM1~7)

WHER 2 (GTIML GTIM2/ GTIM3/ GTIM4/ GTIMS/ GTIM6/ GTIM7) FEZEHTLL R4 St St
ATVHE DN ANAS 5 Bk 5 P82 R A A HH BB 55

F BT

16 {7 [ Zhe iRt s . CaTseili it %e. R, B D .

16 Sr AT gmfE T s . (SR AT iC D 1 31 65536 2 I\ (AT = AE D

GTIMx % 3K 4 4~iliE

WIE TR PWM S, S e, skl . SNk

U1 R A R A A T DMA:

& TR

& flRHE

L I TWNGIEN

&

A I A S AR I A

ZAEN N EERE R, DLSEIE I AR I R0 B
e (EZD) gmlidsie . e ERs AT Hum AN gk /b
BRI B O I = A L

2.12. 3 BH 2 23 (GTIM8~10)

HWAER S (GTIMO EZEM TG MHEAE ST DRSS IRk 58 B A5 5
AR I E NS B AN Thae . SECHImAMB = Thag . & M T bz

FEREA T

R DASEZIE S aa - E: e 1 TN 1 o i/ G ) S o~ SN T U S )

16 fr AT gL T o Aiide . (AR ETICE A 1 B 65536  [B] A RAED

CE TN R it

GTIMx £z % 5 MiliiE

4 ANFERIECEE, TAEREACS: PWM . i bei. kot e . N di3k
LA SRR IR MR FAM NG S, TR EN S E S E T2 Ao g4
W FAE R A P A TIDMA:

Cibeie 2 ts

fiu g FA

EIPNETIEIN

S P

M TN

W BRI R T AR A TN

* 6 6 0 0
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& XT GTIMx, EiE 1 3CRrILD)fe

RIE LA RS T P e A

LA EN a8 N EESEAE S, DLSEHILE N 4% ) [R5 B 2

W& (RS g dsik it M TEERs T PUB NN e 5 fr

B RGO AT = A AL

Bl AT Dy I b i 2 ] e v P

2124 e 32 (ATIM1~3)

R RERER A (ATIMO. EZER TNz 6 G ST TR IS5 A S5 Ak 58 BEAT ™ A2 5
HEIEAE. @I a8 BA TAMM L DIRe . JEXHATIRN LTI R &M T bS] .

FEREA T

16 7 F BT s . CrTsEglm B4, R kRO
16 Az AT gmfR T A . (PSRBT E N 1 3 65536 2 IR AT =D
Al YA E BT

ATIMx % 9 MiliE

4R EGEIE, TAEREAOY: PWM R, f beBe. Skef i . S A dii3k
2 NSRRI R NS 5

U1 R AR A PR A T DMA:

& TR

& flRFE

L PN EN

L I ] Edq

® FEETHA

L I AP RS IR T R RO

& X[ T ATIMx, JEiE 1. 2. 3. 4 CFeithDhRe

A IS AR A

A ERS 3N AR S, DASEIE I 25 I [ 20 B

e (EZD) fmliddsie . BB T YU R e s 77 b
BRI B O T = A LA

W RN A A I e B I L A
2.12.5{KThFE B I 28 (LPTIM1~2)

LPTIMA B A 2 EHE 16 A7 E I 48, B W] LAE T DhAERE A T IR FFIZ1T . LPTIMAT LULFEBCA A B
PRSI0 T Is4T, AT DAORIE Ik i 8857 Behh, LPTIMAT LUK R GE MR DO AE R U i, DARR AR Zh
MBI DRE .

FEAEEM R
® 16 fi[m Lit%es
® 3bit WM, 8 Fh/rHiA T (1. 2. 4. 8. 16. 32. 64. 128)
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ZAN PR

&  NEBIHEPUE: LSE, LSI, HSI, HSE 5i#% APBL I 4

& SN EPE: B LPTIM Inputl 3N AN A8 CTAER TG LP k%8s iatT, FIT kb it-Has v
Jz=D)

16 bit H 2h24 8% 748 (LPTIM_ARR)

16 bit LLEZF 4% (LPTIM_CMP)

LR LR A R T A

T G P2 A SR N i R

JH T 3o 98 B 0 1) T G AR A i

BRI (PWM)

ATECE 10 tlefE

Gt A A5

PO, SRR Bk TR R BURK A GERZ AR TERD)
2.12.6 RGBT 2= 2 B 2% (Systick)

XA E B 255 TS0 R RGE,  n] R — AR UE IR IR s
BHEA N IRRRE

& 24 frId RS

& HIHEINEIEE

& YRy 0 I REFEAE — AR BE R iR B

L I T i R

2.12.7FB 1 B8 (WDG)

WEMSLET 1 (IWDG) I D& T 1 (WWDG) e 2%, MR SRR . A0 2 i 28
e RiG, 20T RG22 2R e i 3 I wERR I .

MILEIH (IWDG)

PALET I (IWDG) HEIEITE2KHZ I A BRI 8 (LSIR 81D 3RX3)), 7EAEIEFAFsiMCURAE R 4R
i, EAR AT LT . XA DR A 2 g e RS EEAE T IR REPE . e nl DLl i 5 R A
T A S RGP . IWDGHIE A 75 BA | 7R 3 N HFE T 2 AME N5 e iR s AT H I 7
Kt P R 1| AR P B FH 7

2 B R ) B #sPWR_CTRL2.IWDGRSTENAZE 17, IWDGitH 28|00, /=4 RGN (FiZE
‘0, IWDGEUHEAFERELD -

TR

MNTIR 12 A7 ik T H 2%

RC R G &4 A SL (I B, mT LA TAEZE SLEEP. STOPO #i1 STANDBY #=
CIRYNUNI R btk (3 =a i

IR B IR F] 0x000 B, RGEAT (CWIREGE TET D

HOFEIM (WWDG)
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wW AT (WWDG) I # 2 APBLIR A #2 [( LL4096 45 I Y, eI I 1) & 1 A IE B RA AR P is AT /2 15
S B, WWDGHE I TAE#E R, W AT WA R A BT PLsOeE FUL K2 48 2% -G O AR e i 125
IEH BRI R . A WWD G It 725 B B 137 A7 4B AR T BXWWDG_CTRL.T6£738 40
ZJa, RERGEAL.

TERFEQR -
IV vk VAt N R A R E T Y
B WWDG HlJE, fELL &R N kAR
& BT IE /N T 0x40
& UGS RTHEERE R T D A AR, BTN

W PR M EE P W WG IS B R o WA AR, 3 i B A B 0xA0 B & 77 AR M EE b I
(WWDG_CFG.EWINT)

213 1°C BN

I2C(inter-integrated circuit) & £ & —Fh 2 N H 2R 451, & RA PR AL, RIEHE i 2 SDAFII £ 2
ZSCL, HIXWIREL, BT 5 12CA 4 e A 1 2 7 n] LU I 12C A B4 ik B 42085

12C 2 DR 2 A R AT 12C 2k, ATH T MCU FIAMH 12C B4 13@ . 12C B2 BLESEZEL T 12C Bl
(bR R AN Pod A, B CRC tH AR I T AE  SCRF SMBUS(FR G #ELUE Z:) 1 PMBus (FHLJEE HILELZR),
UEANE IR Z EHLTNRE, FEHITA 12C MARE I 7 Bl fhd. 12C 3 DB S R DMA #K, 1]
A X CPU [ fidH.

12C $ 1H) = Z DY REFR U T -

B[R R CBE RS LI R SR ST BE

FEIFAT B LR 12C BN gs

SRR 7 LA 10 A7 A AN i Sk

VBN 1PC TR A LIP=AER . s S A ES

VEN 12C MK 4% BA AT gAY 12C MBS . {52 1A RS TN F Th B
SRR (B8 100kHzZ) R (5 1 400KHZ) BRI+ (5 i IMHZ) 58X
SCHREWT IR, T O AR b IR R S

A I PRI o 4 R T

24 DMA K

A[EPEM PEC CHRSCHERAGIND A BRI 6

%% SMBus 2.0 Il PMBus

B S7EFFIFO At

2.14 ERAFZPRPWRBFZ(USART)

W RD PR S (USART) R R TR AT 82z 1, SRR ECRPIEE. ATREE, B
{155 2 Bl AM R e a8 AT AW T A e

USART #:101 KX SRR E, @it DMA HHTZELLE S . USART b 52 A B 25 iE (5 .
LIN #5. [FP#E. SRa Ll . Bae R0, IrDA SIR ENDEC Zhig. ARG iz Hl DhRE

USART £ 44U T -
L ISR Sy (e 5 i =
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SCHRFRLLR X TS

BORPRATICE, BB S 15Mbit/s

YR 8 £ 5K 16 {5l Rkt

SCHF 8bit B 9bit HdE i

SCREPIAS T SOR 04t F N 8 FIFO

SCHF 1bit B 2bit 45 1EA7

SCRFREA AR RS 50 1 B 56 (o Aoy A

SRR RTS. CTS

32 H DMA Witk

TR A PRAREAE . R HEANUCES, W NER B, T E I PR R A B Bl A 1 e
SCREFPERE, e vE P AR AR S X [F) 2 B AT 1845
SCRERRER P, £ 1SO7816-3 Hrif

SCREFRATZLAMML (IrDA SIRD 2w S5 fhd, $RALIEH SRR Az TR

SRR LIN #EX

WRF ARG B AR MR MR AR IR R

SCRERZA W R . RIEEHR TN CTS b RIETERG. B OB, Bl S22 IH
Kootz LIN Bk il DL & 22 2% i DCIRAS o (1008 P b 25 0GR HH B DR AU 1%

R

EEEA USART1 USART2 USART3 USART4 UARTS UART6 UART7 | UARTS
s

EZ S
LIN
EEZEEN
B CGEWT)
R
DA £ AME
DMA 3l AR 5
R i

Y = ZFIZAES, N = ARz
2.15 FARPREER ] AR i H] 3% R (FDCAN)

N32H487#24t3/NFDCAN, £7A1SO 11898-1:2015F5#E, SZFFCAN 2.0A/B5CAN FDHMY, FHZFAEISObRiHE
HiBoschhid .

Fif5 FDCAN It = —/MEE RAM X3, HTHUOH B iEds. Bl FIFO. #Ugdb X, KiEZ X
DI RIEHAE FIFO. 158 RAM £7T MCU N SRAM H, a5 bl ol &, & K] 20 BE 4480 = (32bit) .

FERHE T

54 1S0 11898-1:2015 Al ISO 11898-4 Hyifk
Y FF CANFD, #% 64 Fii%uE

TFF CAN iR H A5

¥ AUTOSAR HiifE

<] < <[ ] < | =
<] <] <[ <] < | <
||| <[ || < |
|| =] <[ || < |
<|<|=|z|<|z|=|=<|=
<<=z =<z |=<| <] =
<|=<|<|z|=<|z|=<|<|=
<<=z =< |z <] <]~
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SCFF SAE J1939 itk

BRSO E A Th RE

/ST IC 1 #EI FIFO

PR R Seg E A BUR S S 4R R

% 64 ML HER M X

% 32 ML HRKIEZ X

A TC & 1% FIFO B FA%1

AT B R IE AT FIFO

TRFATACE M E RAM, T FDCAN #%ii g3t =
BE [EGENGMIEE: S

A R AR e e T

PN Bl CAN PYAX IS B HT APB 5 £ I b
SCHERE HLRR

www.nhsingtech.com

2.16 HBATAMEEO/NEZMEL (SPI/N2S)

SPISCYRL A AN B & LA T A #7585 . SPIT AHHC & ik B M 2 4K, I ou4h
A B PR ALEE N B (SCK) o T T2 R0 g, BAEAEH — 2 XA S 2 W 2 5 TR0 A da, 30 S0FF
T FCRCI B«

12S & —Fh[E0 B AT @R o B SCREDURD S ibn i, BLHE KR 12S A5ifE, MSB 1 LSB X} 55 brifE,
DL PCM brifE. BAEATIERF, ATLATAEE R 2 M. 4 EE RN TR, feil 8 0 mah
EING & S =R

SPI £ 1 E L Ih e T -

ST AN T A5 A X

PESEN SN W E AR EaN

Y FF 8bit B 16bit A diiks X

B ALIBT 7] e

B AL R A e 2 3

I A%z A RIS e A A3 P P

FIE LWL CRC 5 R 58
S FEDMARE T RE

P R IEFIFO 8574

12S B L EBEINREWI R+

LA LR A
SRR R CURI A S AR

4 FhERRHERT ASCHRE: ORI 128 FnifE. MSB X FFARitE .

EACRFESUR AL S, VUM 8KHz 3] 192KHz
FRAS B A P v i
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B 771 MSB

B RDMAfE IR

LIS & S 2 R B

2.17 ZLBITI/MZEED (XSPI)

XSPIZ F T 5 WY/ )\ ERSPIA M AS (14 o 7T DATE [0 P A7 S 28 B R A

SCRFIAFARE S FXSPIZFAE SR AT T A #4F; WAFMRET R AhEEINAE M i ds st ik 2= 1), R4
K AL PR AF At 22 ] o

TR -

W ]fic B 1/2/4/8 07 K d

B 7 #FSingle SPI/Normal SPI. DUAL SPI. QUAD SPI. Dual-QUAD. OCTAL SPI#iz{

B 7 ¥Motorola SPI:

€ Standard/Dual/Quad/Octal SPI

% #F SDR F1 DDR f&z{

IR, BEHERD S RrDDR L4

B FE K

FE M HAE AN A AU AT, ik 205 B A rT R AR e

R FIFO H T Rz AEAL

FoYF 8/16/32 i HdiE Ui 1)

# F116Word TX FIFO116Word RX FIFO

S FFDMA

XIPEEASCRESPIRE S, SCHFHR1TNOR FLASH

L S EESURSE Y

& SCRREEE TR

B SCREXSPUMEHATAAY E 2%, RIXSPISMEARID % SCAEAE,  PAT B 52U SC H Bl 2 B S
%P%ﬁﬁf, M SMEAE ATV IR, RS R A Re A RE, IR PIAEICTNVRIX, A
Y H#47NAND FLASHAIPSRAM

XSPUXS AMBAF AT IR S VT 1], A ExSPIRIIRtL G, S5 AN AE AT ANT A5-fik 2 [8) B8 A7 A7k A
GHM A AN TE ZOXSPUSAIAMNIC B, B ELEHRAE A7 )7 30 GEIESRAMIIE) BEAT 325 A0 47
ik

B EPUEASIRR2 XA ik ], AP SR LA i, VRS B = ek i 0
10, MHUBT #AT 28 A i A

B OFEEMETIRE

2.18 RIEHISMEFAERESEE (FEMC)

FRAFEIISMBAETER 2 (FEMC) FISRT IR 5 R S it &, ATARE S I 75 22, 7 gt AT AR SRR R &
HASAE AR YT, REVEAE AN N /MR VRS DL R RIS J 2 A R R B B S A7 8% . T AN R A
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fi # L EFEMCHE I 2t A bk BUR ARG S, FEMCIE I — Mk — ) %[5 5 R X A AN R 1 2k
o

FEFFEWT
B SRR DU T AR
SRAM
PSRAM
ROM
NOR Flash
NAND Flash (SLC)
LCD (8080/6800)
TEEBA NAND [NA7EH, fff: 1bit-ECC A2k 8K 75 % d
RO ERDE R ZE (Burst) 15 )55, 41 NOR [N 4741 PSRAM
8 B, 16 174 w2k
T — AR PR A LI 4z
T I I g A T DA SRR 25 AN 7] 1) 284

FR A SNt s B 56 5, K 32 LR AHB Vi iR, E sk iESEN) 16 18k 8 fir, SZILAISNE
16 A7.8Y, 8 P A7 il w it FRIEAEKE 32 71 AHB U5 &K, FE# R4 1 16 1788 8 f71, XH4MH 16 Ak
8 for a1 1)

B PSRAM #l SRAM #4327 5 i ge A 7= 7 e £

* 6 6 0 0

2.19 SDIO¥O

SDIO#: 115 3L TSDR . SD I/0O-F Z kK (MMC) EHLE: . Bt T AHBAME S 2 kR (MMC) .
SDF# . SDIORZ Al St e, o, BT Fei 2 k& RGO HMMCAR AR ZS 7 25 KA1, ATLL
TEL AR 2RI b (www.mmea.org) $45, S FFIISDA7Ai% K AISD 1/O-F R G MUS 43T LUt SD-F
4=k (www.sdeard.org) K75,

FEFEW T

B SD k: 5 SD i RIUMEICA 2.0 2345 .

B SDI/O: 5 SD /O RMMEIA 2.0 &4, SCFRFPIMA RIS S A& 160 (BRI #1467,

B MMC: 585K RGN BA 4.2 R Z AT DA . SCR =M R R S 4= 146 CBR
) L 4 ALH 8 fir.

B 7E 8 AL EHE S A T AT 50MHz Hdls ALk R

B CFERWR DMA ESR

B HAER A R A RS S, T TR HI AN R SR B A .

TR

1. SDIO##SPI #2185 ¢

2. FEZLRIEFZZHETIRA1L 17, & KSD I hEFR R R 3 FAI0 BEZCHISD 2 B 51 HMO #8774, A~
E D AR IR A TR ZE FFHER i S, A — iy S AFSDIO 45 B EH,  [AIHESDIO th A 3% X
Loy, 55k, SDIFREFABD O K15 Loy S 21K,  SDIO A% X L4,
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SDIOYE [F]— i M4 SZFE—~SD/SDIO/MMC 4.2+, {HA] LA R Z PMMMCRR A4, 18 LLRTRR A R o

220 EABRTRAEEE RS OUSB_FS Device)

B AT R A R % 0 (USB_FS_Device) #idk & — M FAUSBOAE ML AN . ‘BaE TYHEZEK
USB PHY, RNFHEZEFIMAPHY L F . USB_FS_DevicesZ FrUSB2.0WM Y i i, LEfES. T
ARSTR RSP AR S VU A AL B 2 7R

FEREA T

B 54 USB2.0 4 4% ik

W2 SCRE 8 AR E ) USB bt A

B AN S SOR USB2.0 B R DU R i 2 T
o EiilfLih

o ftEfkhn

o ki

o [F:Bfkk

A ity £ TR) 20 i 5 SCRE S L

CRC(TEI TUARBLIR) A /BB, S 1A AN A 22 (NRZI) 2 B/ L A7 T 78
SCHF USB HE /S A

MU 5 I e kv A

221 EABTEEEENABEDUSB_HS DualRole)

USB =30 ff a3 11 (USB HS Dual Role) , DL FFRUSBHS. USBHSH il % B 75 FfH s S £ o Al e 12
AR IR HERE . USBHSSZ FEHostB U Devicefi s, USBHSELE T — AP EFHUSBREIEPHY, AL
Pl B R Td . A, AFFHEAMEPHY U . USBHSH] BASZREUSB 2,00 3U3T & UK AT A PO R4 7 =0 (4%
HifEs . MR PR EREERD o 5i5h, FEUSBHSWHEH —ADMA, FI{ENAHBEL ENITE
USBHSHI £ %t [A] s #4544 4 -

FEREI T

SCFFUSB 2.0 B (480Mb/s) /453 (12Mb/s) M (1.5Mb/s) Host iz
SCFF USB 2.0 H# (480Mb/s) /4=i# (12Mb/s) Device Fizt

SCREFTA ) 4 Pty =X fhilfed . ftErki., T Wi R DA 4
USBHS & & PHY, SCRFmiE, SEAMKHE, THRIME PHY

S HF HS SOF, FS SOF #1 LS Keep-alive 4%t

SOF fikraridid PAD %t

SOF fik i i #F AR 2 E I 4% (TIMX)

SR A-B AR (ID 2

USBHS Witk DMA, JFAIAFACE AHB Hdtt &AL f 2k

HAHB®BIIRE, e USB I kRSt KA BRI g, X PHY F1 DFIFO FLijin L& 3
HA 4KB £H RAM
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B Host B FEE 16 A EHLIEE, AFANEEE SRR RAY ) USB 140

Host A5~ A B A1 BT 45«

> FEAAVEREAT AB A 20k 16 AN rh N [F] D AR i ok

> FEARRERE A S AR 2 ik 16 N H At E AL g K
B Host B FEE—A RXFIFO. — MM EAE TX FIFO A—AN R TEf& S TX FIFO

Device fEz0 N LA 1 AW R #0650, IEALE 8 4 IN S 5 A 7 4> OUT i a5, IN i s5UR1 OUT ¥iig i3y
CINN= Wk X i Nl e i A

B Device A A G — L= RXFIFO fl—4> TX-OUT FIFO, &t 944 H TX-IN FIFO
B CCERRWTT DR
J7: USBHS ZZZ/#/H16MHz, 19.2MHz, 20MHz. 24MHz. 26MHz.232MHz 542542 th1E 49T £ 0 »

222 PEPEEIEINES (FMAC)

TEP A HCA IR oo REATHEAGS, el ofikhas. 2na LR a2, [ Rehs X At
A TR EICRIATR G AZRTCRM AN A 22t X, DUME TS5BS BRI (FIRD
JEE A ATC IR 0w L CHRD B 28 B - DB R 2% -

TR (AR ER 88 G T AR BT KIS BERME, MR BUE BEER BT HABAE 55 - FEVFZIEOLT, SHAFSE
HALE, e DI PRIESR TS AT, AT BRI 1) 55 O A BRI 2

F BRI

16 x 16 fir Ffeik#s

24 + 2 AL BN, A IEAIRIE T RE
16 A7 A4 N0 4 H

256 x 16 D FdE 2z px

WA 2 AL E L= SR P X (NN, — M) BT AT Rk bk Fia 1 A OGN A A7 4808
3

fiiy N FH S %0 DX AT A
JEPARThEE:  FIR. IR (E#EER D
RERH: AL B M

Y DMA 5 $¥%

2.23 CORDICit#Z: (CORDIC)

CORDICHE {1 520 T AT X $OF . (SR = MR HEATRECEIE . 5 T HabLbstil, ., (55 4w
A 22 AR FH AR FH R R OS5

F BRI R

B R A A E R

B CCFRRAARR R AR AL bR R RS

B BRI, EAEERER A A IR P S A B RERIRE, R e, Ui SEa R AT L
FE5E U A i, AN 2 Ay sl v i
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TH5 10 Fheg L sin, cosine, sinh, cosh, atan, atan2, atanh, modulus, square root, natural logarithm.
SCRERE s R ki N H 7 1

TR ALK DMA 1R 35 .

ARG FE P A

2.24 ERASMANEHEEDGPIO)

O R S 118 4 GPIO, 42y 8 4H (GPIOA/GPIOB/GPIOC/GPIOD/GPIOE/GPIOF/GPIOG/GPIOH) «
GPIO ¥ A AR S FHAMEIE A S0, F P o] DORYE F5 R RIEHCE . B> GPIO 5 AT nT DA 7 e B Rl
H GERETIRD « N QP2 BRENRD B8 AN IR . B THEIThAES A, HAhY GPIO
5 R K F s RE 7T .

GPIO iy I HA LU RHE -
W B GPIO iy AT FH AR A 43 Sl e B A R A
PN
PN
LIPS E A
BT RE
Hiwimd, ERRrRcE
HEdpH, BN BT E
WA ThRE, b RRinTACE
& JHREHIIGE, ETFRATEE
W TR E BT R T AR
BT 10 SCRESNER Hh b7
FIT AT 10 SCRHMRDIFERE e i, BT E R AT
& 16 > EXTI Af T STOPO #E (e, BT 10 W& 4 EXTI
€ PAO/PA2/PC5/PC13/PE6 1] FI-T- STANDBY #& i i
N R EU 10 B g
B CFF GPIO BENLE, BiE 5 RAsE I 2 AEk
BN1/O5 P AT AT R e, (6 25044 321 7 I /O3 1 Z5 A7 3% (R VP10 - BBALF AT i )

2.25 BRI FHE 23 (ADC)

12 fii. ADC 2 Af FZ oI i sl i i e s . H8A 04~ ADC, (ADCL/ADC2, ADC3/ADC4) #Rnf LA
X ADC; ADC1/ADC2/ADC3 mJLLZHEYL 3ADC. #4~ ADC £ A 19 MR HIEE, #MEiEm A/D Fit
WEIETTDAZE B, L. Fdl, MR T HUT. ADC HHE R (FEXFIARFE) 78 16 i Edh 2117 28
oo BT DU LA T 1A 1/2/3 il N AR 7R P U MIRBIE N, I B ADC (1% B B (1) oK
$iZ N 80MHz.

ADC F= R HEHAR AT :

B 4N ADC, R, EAHIA
€ ADCL 3HF 16 MMRilIE, 3 4NN,
€ ADC2 > #F 18 MMHIEIE, 14> AHEiE:

® 6 6 6 0 0o
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€ ADC3 3CHF 19 A HMsiE ;
€ ADC4 3CHF 19 MIMBIEIE;
B CRF12 7. 1047, 8471, 6 fisrHiE
& 12bit 73 HER N BRI R 4.7TMSPS
& 10bit 73 5 T iR R A E 2 6MSPS
& 8bit 73 T KA E % 7.2MSPS
& 6bit 73R T HmE R E A OMSPS
W ADC B8RS A TAERSEPE L SRAF I S5 R0 T Bk B bt
& (UAPCHE AHB_CLK 1E R TAER 1R, f i nl £ 240MHz
& FIPCE PLL /ERFERT B, S ml # 80MHz, (R4 1, 2,3, 4, 6, 8, 10, 12
& T E AHB_CLK E N RFERE0E, e mnl %] 80MHz, XFHHi 1, 2,3, 4,6,8, 10, 12, 16, 32
& CPEFEER AT AT ThEE, AR A E R IMHz
SRR, 045 EXTITIMER
FIT A 38 T P SR B 1] ] B 7] 3 G 72
5/~ ADC H 3 MERLE 14
2 ADC & IF, RAESER, Fo4 o8 B AE 1100 1/2/3 A AT il A v
SCFE 4 PR
& R
& ELLHHR
L TR
L JEEEliY S
SR R
7 P REICHE — B R B R 57
B SRR
& I AR R SR A R N A
& AR AT B AN R S (GPIO i N AT B A 8 I AR ) SRR BRI e AT N e
B R
& AT RFEEE R x2, x4, X8, X16, X32, X64, X128, X256
& BURAAL 0-8 WIALE
& 16 MRS R AR AR
BT
& ORI R AME
& SURFIRE M
B % ADCH=R
& XU ADC #:: ADC1 1 ADC2 414+ ADC3 1 ADC4 A&
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& = ADC#:: ADC1. ADC2. ADC3 H%&

B ADC [ TAEHEAE 1.8V # 3.6V Z[d]

B ADC SCFFFEH IR AE Vrer- A VRer Z [H]

226 FFEMEE(DAC)

DACRE I AL dy, FERH MmN, BEHL . DACKHE A8 120 A=, XFDMAIIfE.
Y DACHL & 12bithi iy, DACKHE nf LA X 55805 4 6555 2MDACHL & 8bith Ui, DACHHE 1] LAAT %
5o TADACHAE — /MG ds, AT T 4. fEXNDACKE T, ®ASDACEERT LA, 47 5%
e, WHEJLABNDAC (DACLI&DAC2ZH A —4) RNt T #6 It 8. VREF+ET 5] 4 N ADACS %
HO {8 DAC e H B A 1 5 v o

2 DACHH X R B BRSNS, DACX_OUT 3| ] DL VEdE FAm A (GP10) o AT DAk
Jei FHDACH H 22 s LABRAS i SR sl it HLOA o

FEREA T

Y FF 24 DAC, /> DAC X . —MHAZ ) DAC # 4%
SCRE 8 ATER 12 Ardn, BARLE 12 AR 4 AR SRR A X 5 B R AR
XU DAC SCHE [F) AP B Ml A7 4

£/~ DAC ¥J3FF DMA Thfig, H3CHE DMA i f Al
DMA XU S AR 1548 e i i

MEFE . MBI BRI K

DAC %t 325 5 7 LAz

L% i A RS A U

i N 275 H R SCRE Vrers

B A i A A 45t

227 TERTUEARKHEHIT(CRC)

LHEE L | CRC32 Al CRC16 fZhfE, A ILARKE: (CRC) THE BT B & 1) A4 i 2 g 2 E =
CRC IR ZER . fEHMMN T, CRC $A 3 B U6 E F s 14 4 s 3 s 47 i IE AR MR 52 38 . ENJIEC
60335-1 &t 1 —FRIGAIE N A7 52 B 1. CRC THE HL 0 AT DAFERE B AT I TS A AR R, SR E 5
BN PR A S EARRFIAT IR, SRR AAAETESR E I N AE = (R

CRC32 FZ MU

CRC32 (X32 + XZG + x23 + x22 + X16+ x12 + Xll + XlO + x8 + x7 + XS +X4 + x2 + X +1)
32 RLRF AR B AAE R 32 A3 4 H AL IR A

CRC -5 E]: 14> AHB B #h & (HCLK)

G R R A Y e Qe d ST A€ T)

TEIRTCAR T F AR A P L E

CRC16 FZRetEln T

B CRC16( X+ XI5 + X2 +1)

B 8 AR EE A 16 A H A AL

B CRC it&m[E: 14 AHB 4 (HCLKD
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B AL ERIGAE, P E ARG B KN

B S7HF 8bit LRC ARG H Ak

& ERITUARUEIMGE R E

2.28 FEEEEEFINES 2 (SAC)

N R ST AE A I 515, SRR 2 Al [ PR B 1% 2 [ 0 R o PR T SR A N R B R Sk I, AR T 4
BRI 5 REMR R R e g o T
B SRR SRR R

> SR DES X BEE
< ¥ DES Al 3DES hnfifs5iz s
< TDES 3¢#F 2KEY #i1 3KEY iz,
< X ¥F CBC M1 ECB #ix,

> W AES X FREE
< R 128bit/192bit/ 256bit ZH K
< %¥# CBC. ECB. CTR #iz

> S SM4 SRR
< ¥ CBC. ECB iz

> SCHF SHA w5k
%> SFr SHAL/SHA224/SHA256

> S0 MDS Bk

> WHF SM3 JuE sk

> SCRFBEALECAE R

JE: SAC LT [FERT #47E180MHz, AIHHCLK % A 55t7i0180MHz, LA #SAC # btz 47 7

2.29 PUKM(ETH)

N32H487 3¢ - — AN LUK AR e, ETHAL £710/100MbpsEL K IIMAC. ETHREEH R FH & F DMADLAY Zid i
(R SEtERE, SCEMIL. RMISYEE (PHY) JERBIFRMER LT, STH LR ) Bm M ) & 33 5 8
DU RSB I8 SF A b R AE LD R

B |EEE 802.3-2015, HT-LLKM MAC. MiIl

IEEE 1588-2008, T H5#f [ 45 I 7] [7) 25

B AMBA 20, AT AHB 33 F1F1 AHB M3 I

B RMI R RMINFLE 1.2 Fi

TR

2.29. 1 MACHK

MAC TxHIRx:E 45

Wy RO A HRORE R

B CFRRUR PHY 4 1528 10/100Mbps A% 4 % «
o M, HT 54MBIE LRI PHY 1815
® RMII, HT 54MEPUELIKK PHY {5

BT R
®  HF CSMA/CD i
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® SRR I E T

S FH s 32 A7 s A e 11

X T EAE (IEEE 802.3x 15 £ B AR e im /i)

Y FFiEIE RMON B¢ MIB i+%%% (RFC2819/RFC2665) #E4T 3% 4t

IEEE 1588-2002 Al IEEE 1588-2008 H 41 ] LA P £ 4 L i) [a] 8k (7E PTP ZdE 1) Tx 8k Rx CIREH 45
64 ArIsHEER)

SRR e A Bk e Y (PPS)
YTEF TR AT PHY 24441 MDIO (Clause 22 11 Clause 45) 411

MAC Tx4eid:

FOEBRAE _EAE AT FASAT SFD

NN R P A A ) A A B 4R 1t ) 32 ARAS

FT M E 34 % CRC AT 7 (PAD)

A MREEAR B, PSR R LUK I S B 8k 16KB 1) B LUK N 4ot

A AR AR ELIAIBR (40~96 fr, DHEKSER 8)

IEEE 802.3x it S 4% fill & AL 4% 4 A AT AR TC RN e 4 B Bl 4 2 S5 45 20 ot A Ca U AR )

MAC RxfF1%

Wl - B 3% PAD #1 CRC

R AL E MR AT 65 A0 SFD

A G AR | AR T PR )

R 1 k5 3

® 4/ 48frseFEHMMAE (DA) iEUER, BT ITHAT HER

® 448 itk (SA) LB A IER, AT 1HAE HY

® 64 (M7t yEsE (Hash) , &M T 248k (DAY ik
SR A 2 bk 2dfs

TRRRGH, AT, BEEERTE SR, AT Wk
R N CREUGLIERD BIFA — RS

PN NE- € ERTRORYS

® LT VLAN br%%: SeRVLEAMSA I IE (FETZMBE A VLAN FRZEHEAT 38D
SCRF IEEE 802.1Q VLAN Ar 2 A A B e o 20 (1) VLAN 5%
o I JzE AR e i AL F0 AMD EA £

HRBWE R EENHRT (AT

2292F%EE (MTL) %%
MTL TxFRIRxIE 4

32 (A Z . GERN HFEF A MAC)
A5 FH 073 B 455 D0 A T [ 090 60 1) A B
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BT [ED FIFO #4281 Bt 1 RAM

B AGEFERIR (burst) KJZ, AE MTL Rx BAIEL Tx BRAR/INET—2F,  DASCRE MTL BC & b RO s
&4

B GBI RS RIERERE ) (REERIA 64 715
MTL TxfdE
2KB E AT W] 9w A2 B E e ) 1 &% FIFO
RILHEAR SR — NS
Pt SRR A 2 (B =0
TR H B A R AR S
FEIR PP, I EEMPOR . I EEAEIR AR EL, Cunderrun) B 25 FEEHE AL
THEAEN IPv4 kAR50 R, LA TCP. UDP 5 ICMP 246 Fl
Wi AR IE FIFO FEFF B (BT R A sk kit 4T 40t
HOE AL A -
® ][] EkA
® CRC Al PAD #i#i
MTL Rx4&
2KB AL AJ L & B 1E 130 FIFO
B 42 b 3R —ANAS
£ EOP/EOF 2 J5 (B{E#0) 1 SOP/SOF 2 fil, ¥ Rx IRZS M &E4H A Rx BAFI
B (B T, AT4nE Rx BABIBIE (BRIARE E 64 75
PRt AT, P DAZERRSONT 3 S A A R B 0 0 HASKE e R B N AR
SRR BN (KA R TR
W AR FIFO i E R IBIR A (HFEH) A kb kit 4T 401t
R Rx BAF 3R 78 4500 1 3l A= 18 e i 45 5 5 45 5 31 MAC
29. 3DMAKRH
32 oy dh A
KR IEFEAR RIS A% R 43 3] B B DMA
AR B 73 45 £ A4 THT 17 S50 61170 DMA £
SR LA AR 55 7 O B A7 X T
SCRERZ X (AT IR AT
RIR ST BRSO VFAE B/ CPU T TR I R AL S KBl . (AR R rT AR i 204 32K 52715 i)
A THHR A BB AT AL IR RS
Tx DMA Fil Rx DMA 5 3\ 5 KAK FE T saphgfe,  DARAL L2 %
A G A 22 TS [E R AR 2T IR I £ v
T B A 1 3% BB R T

" ® B E §E E E fE B B ' B B BE B B B B ®m
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W RSCRIR % 5| B ] SRS ) B R S 4 A 32

U IS EIE A

B TN CSR (BHRESTAAED) Vsl A A LE R 1 13057 o

2.30 DVP MO

DVPsE R 3 KFKICMOSIE 2L A 1 1, AT DR T3 (E s 2 - R BCR AR FoR, JF HABASREE
LA CPUT T

AAEHLAT LLBE A% B2 ik B AL St 8 TU-R BT.656 4% U CMOS EIZ A4 I8 48 1 Rl 208« DL S SRR FL 30 4%
3 YCbCra22FIRBGS65#T it ., & 4544 (JPEG).

TR R

ARE R AR T

iy N4z 1

YR8 10 7 12 £ AN 16 AL LGRS I TR O

SCFF 8 A1 10 A2 ITU-R BT.656 #1474 =

S+ 8 A1 16 71 YCbCr. YUV 1 RGB i 5

YFE 8 . 10 AL A1 16 f7f Bayer $dAg X

TR GRS MCO %t HiRUE 48MHz) , Z541EE CMOS Y Ak g HR AL i
HINEZ M B DVP_PCLK. A5 5 DVP_VSYNC. 17[A#155 DVP_HSYNC Mtk 5 ml A <7 il & .
HA 16x4 771 FIFO 015 & $ds

S HF FIFO i R4

XHEDMA, KEEG LT CPU T

KAEEG KRNI 4 775 R %

SCREXTRAE ) UG B R A HUR

I K FF 1280*720@30 hz.

SRS AR R

SCRERE AR

PESEZLEC/T IS

- YCbCr422 itk zCAn i
- RGB565 #iiE A4
- R4 (JPEG)

231 ME—EEF5]5(UID)

N32H487 R 51| 7= it N B AN AS A BE B ME— 45 17 415, 3 3l R 9642 [ UID(Unique device ID) 11284 1]
UCID(Unique Customer ID), XN 7 5 52 BUE INAAAFE 8 I R RRC B, e & 1E B H
J RS, FHFORUEAHMEE —ANMCURHE SIS AR M B B0 R #EME— 1, T RO FR 7 BN & 4 mT Do it
CPUBSWDHz M 32HL, ASAT#E.

UIDA96(L, 8% FRAENFH S BRSNS, 95 INAERT, K tbiE—Fr iR 5 3 g AL &,
— PR E AR AE N A o N B 22 2, o m] F T80 7 22 2 D Re Y H 2572 (Secure Bootloader).

UCID 91281, 8~ [ RBAN 7P 55E L BRSO L MRAH ARG .
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232 HATBLRITAGIHR H(SWJI-DP)

WARARMFISWI-DPE: I, 454 TITAGHI B AT 2R A2 1, m] DLSEE AR AT B2k i D BITAGHE: O 1)
. JTAGHIITMSHIITCKAE 54 % 5SWDIOFSWCLKIL B 51 1, JTMSH_E 1 — MR 115 5 8 5 T
TEIJTAG-DPHISW-DPJa] 1] 4 .
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3.1.1 LQFP64

PC14-05C32_IN [_|
PC15-05C32_OUT [_|
PHO-0SC_IN[_|
PH1-0SC_OUT [_|

3-1 LQFP64 5| 143 A

www.nhsingtech.com

\
o

[N

10

11

12

13

14

15

16

64| |voD

63| ]vss

62| | PB9

61| |PB8

60| | PH4-BOOTO

59| |pB7

58| | PB6

57| | PBS

56| | PB4

55| | PB3

LQFP64

54| |PD2

53| | Pci2
52| |pcit
51| _]Pcio
50| | PA15
49| |rAt4

48 | | vop
47 [ ] PH2
46 || PA13
45| | Pa12
a4 | | pa1
43 || PAt0
42 || Pag
N
40 || Pco
39 [ ] Pcs
38 [ | Pc7
37 [ ] Pce
36 [ | PB15
35 [ | PB14
34 [ | rB13
33[ ] PB12

Pa3 [ |17
vss [ |18
voD [ ]19

PA4 [ |20
PAs [ |21
Pas [ |22
Pa7 [ |23
Pca [ |24
Pcs [ |25
PBO [ |26
PB1 [ |27
PB2 [ |28
PB10 [ |29
pB11 [ |30

38

PH3 [ |31
vop [ |32
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3.1.2 LQFP100
& 3-2 LQFP100 5| 431

94| ] PH4-BOOTO

99| Jvss
98| |PEL
97| |PEO
96| |PBo
95| |pB8
93| |PB7
92| |PB6
91| |rBs5
90| |rB4
89| | B3
88| |PD7
87| _|PD6
86| |PDS
85| |PD4
84| |PD3
83| |pD2
82| |pD1
81| |Ppo
8o|_]pc12
79| Jpcut
78| |Pcio
77| _|PAls
76| _|PAl4

~

H
[ )
10| |voD
-
(8]

PE2 |
PE3[ |
PE4[|
PES |
Pe6 [
VBAT [
pc13[_|

PC14-05C32_IN [_|

[ ]vop
74[ ] vss
73[ ] PH2
72[ ] Pa13
71[ ] Par2
70[ ] ra11
69| ] rat0
68| ] Pao
PC15-05C32_OUT [ 67 ] Pas
vss_s[_|10 ss|[ ] pco
vop_s[_ |11 65| ]pcs

PHO-OSC_IN [_] 12 6a[ ] pc7
PH1-0SC_OUT [_|13 LQFP100 63|_] pcs

NRsT [ 14 62| ] P15

Pco[ 15 61[ ] rp14

pci[ 16 s0[ ] P13

rc2[ |17 s9[ ] Po12

rca[ |18 se[ ] Po11

vop [ |19 57| ] po1o
vssa[_]20 s6[ ] Do
VREF+[_ |21 s

vDDA[_|22 sa[ ] pBis

pao |23 53| ] rB14

PaL[ |24 52| ] pB13

paz[ |25 s1[ ] eB12

© © N o g @~ W N

Pa3 [ |26
vss[ |27
voD [ |28
P4 |29
PAs [ |30
Pas [ |31
Pa7 [ |32
pca[ |33
pcs [ |34
Peo [ |35
Pe1[ |36
pe2[ |37
PE7 [ |38
PE8 [ |39
PEo [ |40
PE10 [ |41
PE1L[ |42
pE12 [ |43
PE13[ |44
PE14[ |45
PELS [ |46
pe10 [ |47
pe11[ |48
PH3 [ |49
vop [_]50
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3.1.3 LQFP144
K| 3-3 LQFP144 5| {44

o
5
g
: o s = oy oo o = g g 3
8 £ §g g 3 8 £ 5 8 8 3% 3 38 ¢ 3 3 ¢ 5 3 3588883 By EgLFFoEodE
&4 o a o & 4 & & & a o & > > & 4 4 & & 4 & & > > & & 4 & & a 4 & 4a& o o
OOoo0ono0nO0000000000000000000000000m0n0T70
3 ¢ ¢ ¢ $ 8 8 5 8 8 % 8 8% 8 8 8 8 8 & 8 § 8 § § § %8 &8 5 ¢ 9 3 g9 8 94 g 8
T T T T T e i L L e = R R e e e = R e = R = B= B B

Pe2[]1 108[ ] vop
PE3[]2 107[ ] vss
Pea[]3 106[ ] PH2
pes 4 105[ ] PAI3
Pes |5 104[ ] pAr2
veat |6 103[]pan1
pc13[]7 102[ ] PAL0
pC14-05c32_IN [ 8 101["] PA9
PC15-05C32_0UT |9 100[ "] Pag
pro[] 10 99[ ] pco
PrL[C[ 11 98 ] pcs
P2 [ 12 97[ ] et
Pr3[[13 96 ] pcs
pra[ |14 95| ] vop
Prs [ |15 94[ ] vss
vss [|16 93 ] pes
vop []17 92[ ] re7
Pr6 [ 18 91[ ] pee
. LQFP144 wJros
pre [ 20 89| ] PG4
Pro |21 88 ] pe3
pr10 [ 22 87[ ] P62
PHO-0SC_IN [] 23 86| ] PD1s
PH1-0sC_OUT [ 24 85] ] pD14
NRsT [ 25 84[_] voD
pco [ 26 83[ ] vss
pc1[]2r 82| ] pD13
pc2[|28 81 ]rp12
pca [ 290 80[ ] Pp11
vop [ 30 79[ ] D10
vssa [|31 78[_] P9
vRer+ [ 32 77[Jeos
voDA [ 33 76| eB1s
Pa0 [ 3s 5[] pB14
paL[]3s 4[] pB13
pa2 [ 36 73] rB12

5 8 8 g ¥ ¥ 2 3 2 e v ® 2 8 ¥ ¥ B 3 B B L B 8 8 ¥ ¥ B 3 B8 & B 3 B R g N
N [ [ R Oy O 6y
2 3 3 I 2 2 5 3 8 8 8 § 7 ¥ 8 83 2 ¥ 2 3 5 b P B B 8 3 Z 3ogzozo= 2 =z 2 8
& > § & &8 & &8 &€ & @ & & ¢ & > 9 fF & f @ & @ & @ > § @ F L W p w o @ =z 9
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3.1.4 LQFP144-1
K| 3-4 LQFP144-15] 4> 15

138 PH4-BOOTO

144[ "] voD
143[ ] PHS
142 [ ] PEL

141" PE0

140[ ] PBY
139 ] P8
137 ] PB7
136 ] PB6
135[]PBS

134 PB4

133[ ] PB3

132[ ] pG1s
131[ "] voD
130 vss
129 PG14
128[ ] PG13
127 ]pe12
126[ ] Po11
125 NC

124" P9
123[ " PD7
122" PD6
121[ "] voD
120 vss
119" PDS
18| Poa
17[_]PD3

116[_]Pp2

15[ _]Pp1

114[] PDO

13[_]pc12
12[_Jrci
11{_]rc10
110[_]PA15
109 [ ] PA14

pE2[]1 108[ ] voD
pe3[]2 107 vss
pea[]3 106[ ] PH2
pes[]a 105 ] P13
pEs |5 104 ] PA12
veaT[|6 103[ ] P11
e []7 102 ] PA10
pc14-05c32_IN[ |8 101[] PA9
PC15-05C32_0uT |9 100 ] A8
pro[[10 99[ ] pco
pr1 |1 98| ] pcs
pr2[]12 97[Jpct
pr3[]13 96| ] pce
pra[ |14 95[] voo
prs |15 [ vss
vss[]16 [ Jne
vop []17 %[ re7
Ne[C]18 91 ] pcs
pr7[[19 HQrPis %[ ] pes
prg |20 89| ]pea
N[zt 88| ] pc3
N[22 7] ] pe2
PHO-0SC_IN[] 23 8| ] Ppis
PH1-05C_OUT [| 24 5[ ] PD14
NRsT ] 25 8] voD
pco[]26 83[ ] vss
pct [z 82[ ] PD13
pc2[]28 81[ ] D12
pc3[]20 [ ]pp11
vop 30 79[] D10
vssa[]a1 78[_] PD9
vrers [ 32 77["] P8
vopA [[] 33 76[_] PB15
pao [ 5[] PB14
pa1[|3s 4[] PB13
pa2[] 36 73[ ] pB12

21 Ed
vss |8
vop [
pas |40
pas |4
pas [|42
pa7 |43
pca[|aa
pcs [|as
P80 |46
Ne [C]a7
B2 [ |48
P11 [ |49
pr12 |50
vss []st
vop [|s2
pr13 |53
pr14 [ |54
pF15 |55
pGo [|s6
pe1[|s7
PE7 |58
P8 |59
pE9 |60
vss []6t
vop |62
pE10 |63
pe1L [|e4
P12 [ |65
P13 [ |66
P14 |67
pe1s [ |68
P10 [|69
p11[|70
pH3 [ 71
voo [[|72
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3.2 5B HEX

#* 3-1 EE X
g TGRS TR
Fail- FIhEe

safe®

e | (BILR) Bk i Y

EHAK

HO)
1/0 &)@

LQFP64
LQFP100
LQFP144

LQFP144-1

FEMC_A23
ETH_MII_TX_D3
GTIM2_CH1
SP14_SCK
-1 1] PE2 10 | FT | Yes PE2 ATIMA GH1 -
USART4_TX
DVP_HSYNC
EVENTOUT
FEMC_A19
GTIM2_CH2
SP14_NSS
-2 212 PE3 /0 | FT | Yes PE3 ATIM3_CH2 -
USART4_RX
DVP_VSYNC
EVENTOUT
FEMC_A20
DVP D4
GTIM2_CH3
- 3133 PE4 /0 | FT | Yes PE4 SP14_NSS -
ATIM3_CHIN
DVP_PIXCLK
EVENTOUT
FEMC_A21
GTIM5_CH1
DVP_D6
GTIM2_CH4
-l a4l a4 PE5 110 | FT | Yes PE5 SPI4 MISO -
ATIM3_CH2N
DVP_DO
EVENTOUT
FEMC_A22
GTIM5_CH2
DVP_D7
SP14_MOSI WKUPO
ATIM3_CH3N RTC_TAMP3
DVP_D1
LPTIM2_IN1
EVENTOUT

1 6 6 6 VBAT S - - VBAT - -

RTC_OUTL
ATIM1_CHIN
ATIM1_BKIN
2 7|7 |7 PC13 /0 | FT | Yes PC13 ATIM2_CH4N
LPTIM2_ETR
ATIM3_BKIN
EVENTOUT
GTIM7_CH3
EVENTOUT
GTIM7_CH4
EVENTOUT
FEMC_AO
12C2_SDA
- | - ]10/10 PFO /0 | FT | Yes PFO ATIM3. CHL -
XSPI_NSS1

- 5 5 5 PEG 110 FT Yes PEG

WKUP2
RTC_TAMP1

3 8 8 8 PC14-0SC32_IN 110 FT Yes PC14 OSC32_IN

4 19 9 9 | PC15-0SC32_OUT | I/0 FT Yes PC15 0SC32_0uT
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ESPS IR A ThREE

Fail- FIhte

safe®

Flis e | (RILR) Bk EN D4

RO
1/0 &#@

LQFP64
LQFP100
LQFP144

LQFP144-1

UART8_CTS
EVENTOUT
FEMC_AL
12C2_SCL
S -1 PF1 /O | FT | Yes PF1 ATIM3_CH2 -
XSPI_CLK
EVENTOUT
FEMC_A2
12C2_SMBA
-l - 1212 PF2 /0 | FTa | Yes PF2 ATIM3_CH3 ADC1_IN13
XSP1_100
EVENTOUT
FEMC_A3
ATIM3_CH4
-] - | 13|13 PF3 /0 | FTa | Yes PF3 12C3_SCL ADC3_IN17
XSPI_101
EVENTOUT
FEMC_A4
ATIM3_CHIN
12C3_SDA
-] - |14 14 PF4 /0 | FTa | Yes PF4 XSP1_102 ADC3_INO
GTIM5_CH1
12C3_SCL
EVENTOUT
FEMC_A5
ATIM3_CH2N
XSPI_103
GTIM5_CH2
12C3_SDA
EVENTOUT

- 10| 16 | 16 VSS S - - VSS - -

- |11 ] 17 | 17 VDD S - - VDD - -

GTIM6_CH1
GTIM4_ETR
GTIM3_CH4
12C2_SCL
GTIM4_CH1
XSPI_103
SPI5_NSS
UART7_RX
DVP_D14
EVENTOUT

-] - |18 NC - -

GTIM7_CH1
ATIM3_BKIN
GTIM4_CH2
XSP1_102
-] - | 1919 PF7 /0 | FTa | Yes PF7 FEMC_A1 ADC1_IN15
SPI5_SCK
UART7_TX
GTIM8_ETR
EVENTOUT
GTIM9_CH1
ATIM3_BKIN2
-] - 20|20 PF8 /O | FTa | Yes PF8 GTIM4_CH3 ADC2_IN1
XSP1_100
FEMC_A24

- - |15 ] 15 PF5 /10 | FTa Yes PF5 ADC3_IN13

- - | 18| - PF6 /10 | FTa Yes PF6 ADC2_IN16
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ESPS

LQFP64

LQFP100
LQFP144

LQFP144-1

HHZR

RO

1/0 &#@

Fail-
safe®

E ] 3
(Bhr)E)

IR A ThREE

RN HEX

SPI5_MISO
EVENTOUT

PF9

1/10

FTa

Yes

PF9

GTIMI10_CH1
ATIM3_BKIN
GTIM8_CH1
SPI2_SCK
GTIM4_CH4
XSPI_l01
FEMC_A25
SPI5_MOSI
DVP_D15
EVENTOUT

ADC4_IN17

21

NC

PF10

1/0

FTa

Yes

PF10

ATIM3_BKIN2
GTIM8_CH2
SPI2_SCK
XSPI_CLK ADC4_INO
FEMC_AO
DVP_Di11
EVENTOUT

22

NC

12 | 23

23

PHO0-OSC_IN

110

FTa

Yes

PHO

12C2_SDA
SPI12_NSS/12S2_WS
ATIM1_CH3N
USART2_RX
GTIM5_CH3
ATIM3_CHIN
EVENTOUT

0SC_IN
ADC1_IN10

13 | 24

24

PH1-OSC_OUT

110

FTa

Yes

PH1

12C2_SCL
SPI12_SCK/1252_CK
USART2_TX OSC_OouT
GTIM5_CH4 ADC2_IN10
ATIM3_CH2N
EVENTOUT

14 | 25

25

NRST

110

RST

Yes

NRST

15 | 26

26

PCO

110

FTa

Yes

PCO

LPTIML_IN1
ATIM1_CH1
UART7_RX
12C3_SCL
DVP_D2
USART4_TX
XSP1_RXDS
DVP_D15
GTIM10_CH1
EVENTOUT

ADC12_IN6

16 | 27

27

PC1

110

FTa

Yes

PC1

ETH_MDC
LPTIM1_OUT
ATIM1_CH2
UART7_TX
XSPI_104
SPI3_MOSI/12S3_SD
SP12_MOSI/1252_SD
12C3_SDA
USART4_RX
GTIM10_CH2
EVENTOUT

ADC12_IN7

10

17 | 28

28

PC2

110

FTa

Yes

PC2

SP12_MISO

ETH_MIl_TX D2 ADCI2_IN8
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ESPS

LQFP64

LQFP100

LQFP144

LQFP144-1

HHZR

RO

1/0 &#@

Fail-
safe®

E ] 3
(Bhr)E)

IR A ThREE

RN

HEX

12S2_AUX_SD
LPTIML_IN2
ATIM1_CH3
ATIM3_CH2
XSPI_105
SPI3_NSS/I2S3_WS
GTIM10_CH3
UAR7_TX
EVENTOUT

11

18

29

29

PC3

1/0

FTa

Yes

PC3

SP12_MOSI/12S2_SD
ETH_MII_TX_CLK
LPTIML_ETR
ATIM1_CH4
ATIM1_BKIN2
XSP1_106
SPI3_SCKJ/I2S3_CK
GTIM10_CH4
UAR7_RX
EVENTOUT

ADC12_IN9

19

30

30

VDD

VDD

12

20

31

31

VSSA

VSSA

13

21

32

32

VREF+

VREF+

13

22

33

33

VDDA

nlinlnlunvn

VDDA

14

23

34

34

PAO-WKUP

110

FTa

Yes

PAO

USART2_CTS
UART6_TX
ETH_MII_CRS
GTIML_CH1_ETR
GTIM4_CH1
ATIM2_ETR
ATIM2_BKIN
SPI3_MISO
ATIM3_CH3N
EVENTOUT

ADC12_IN3
WKUP1
RTC_TAMP2

15

24

35

35

PAl

110

FTa

Yes

PA1

USART2_RTS_DE
UART6_RX
ETH_RMII_REF_CLK
ETH_MII_RX_CLK
GTIM4_CH2
GTIML_CH2
RTC_REFIN
GTIM8_CHIN
SP14_MOSI
DVP_HSYNC
SP13_MOSI/12S3_SD
SP16_SCK
ATIM3_CH4N
EVENTOUT

ADC12_IN4
RTC_REFIN

16

25

36

36

PA2

110

FTa

Yes

PA2

USART2_TX
GTIM4_CH3
GTIM5_CH1
GTIM1_CH3
ETH_MDIO
GTIM8_CH1_ETR
XSPI_NSS0
UART7_TX
12S_CKIN
DVP_VSYNC
SP16_NSS

ADC1_IN5
WKUP3
LSCO
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ESPS

LQFP64

LQFP100

LQFP144

LQFP144-1

HHZR

RO

1/0 &#@

Fail-
safe®

E ] 3
(Bhr)E)

IR A ThREE

RN

HEX

EVENTOUT

17

26

37

37

PA3

110

FTa

Yes

PA3

USARTZ_RX
GTIM4_CH4
GTIM5_CH2
GTIM1_CH4
ETH_MIl_COL
GTIM8_CH2
XSPI_CLK
UART7_RX
12S2_MCK
DVP_PIXCLK
MCO2
EVENTOUT

ADC1_IN2

18

27

38

38

VSS

VSS

19

28

39

39

VDD

VDD

20

29

40

40

PA4

110

TTa

Yes

PA4

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
EVENTOUT

ADC2_IN17
DAC1_OUT

21

30

41

41

PA5

110

TTa

Yes

PAS5

SPI1_SCK
GTIM1_CH1_ETR
ATIM2_CHIN
DVP_D1
XSPI_CLK
12C2_SDA
SP16_MOSI
USARTL_RX
XSP1_I00
GTIM7_CH2
EVENTOUT

ADC2_IN13
DAC2_OUT

22

31

42

42

PAG

110

TTa

Yes

PAG

SPI1_MISO
ATIM2_BKIN
GTIM9_CH1
DVP_PIXCLK
GTIM2_CH1
ATIM1_BKIN
XSPI_103
UART7_CTS
1252_MCK
SDIO_CMD
DVP_D2
XSP1_100
EVENTOUT

ADC2_INO

23

32

43

43

PA7

110

TTa

Yes

PA7

SPI1_MOSI
ATIM2_CHIN
GTIM7_CH1
GTIM2_CH2
ETH_MII_RX_DV

ADC2_IN2
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ESPS

LQFP64

LQFP100

LQFP144

LQFP144-1

HHZR

RO

1/0 &#@

Fail-
safe®

E ] 3
(Bhr)E)

IR A ThREE

RN HEX

ATIML_CHIN
ETH_RMII_CRS_DV
GTIM10_CH1
XSPI_102
DVP_D3
XSPI_101
MCO1
GTIM9_CH2
EVENTOUT

24

33

44

44

PC4

110

FTa

Yes

PC4

ETH_RMII_RX_DO
ETH_MII_RX_DO
ATIML_ETR
12C2_SCL
USARTL_TX
XSPI_IO7
DVP_D4 ADC2_IN5
XSPI_102
UART7_TX
123_SCL
LPTIM2_OUT
ATIM3_CH3N
EVENTOUT

25

34

45

45

PC5

110

FTa

Yes

PC5

ETH_RMII_RX_D1
ETH_MII_RX_D1
GTIM8_BKIN
ATIM1_CH4N
USARTL_RX
DVP_D5
XSPI_103
UART7_RX
12C3_SDA
GTIM5_ETR
EVENTOUT

ADC2_IN11
WKUP4

26

35

46

46

PBO

110

FTa

Yes

PBO

GTIM2_CH3
ATIM2_CH2N
ETH_MII_RX_D2
ATIM1_CH2N
XSPI_IO1
SPI5_SCK
SP13_MOSI/12S3_SD
SDIO_D1
DVP_D6
USART4_TX
EVENTOUT

ADC3_IN12
ADC1_IN1

27

36

47

PB1

110

FTa

Yes

PB1

GTIM2_CH4
ATIM2_CH3N
ETH_MII_RX_D3
ATIM1_CH3N
XSPI_100
UART7_RTS_DE
SPI5_NSS
SDIO_D2
DVP_D7
USART4_RX
EVENTOUT

ADC1_IN12
ADC3_IN1

47

NC

28

37

48

48

PB2

110

FTa

Yes

PB2

RTC_OUT2
LPTIML_OUT
GTIM4_CH1

ADC2_IN12

47
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ATIM3_CH1
12C3_SMBA
XSPI_105
GTIM1_CH4
SP13_MOSI/12S3_SD
SDIO_CLK
DVP_D3
UART6_TX
SPI1_NSS
GTIM6_ETR
EVENTOUT

DVP_D12
ATIM3_ETR
- | 49 | 49 PF11 /0 | FT | Yes PF11 FEMC_NE4 -
SPI5_MOSI
EVENTOUT

FEMC_A6
ATIM3_CH1
- | 50 | 50 PF12 /O | FT | Yes PF12 DVP D4 -

EVENTOUT

- [ 51 ]81 VSS S - - VSS - -

- | 52 | 52 VDD S - - VDD

FEMC_A7
ATIM3_CH2
12C4_SMBA
- | 53|53 PF13 /O | FT | Yes PF13 DVP D5 -
MCO1

EVENTOUT

FEMC_A8
ATIM3_CH3
12C4_SCL
- | 54 | 54 PF14 /O | FT | Yes PF14 DVF D6 -
MCO2

EVENTOUT

FEMC_A9
ATIM3_CH4
- | 55|55 PF15 1O | FT | Yes PF15 12C4_SDA -
DVP_D7
EVENTOUT

FEMC_A10
ATIM3_CHIN
- | 56 |56 PGO /0 | FT | Yes PGO UART7_TX -
GTIM7_CH2
EVENTOUT

FEMC_A11
ATIM3_CH2N
- | 57 |57 PG1 /0 | FT | Yes PG1 UART7_RX -
GTIM7_CH3
EVENTOUT

FEMC_D4
ATIM1_ETR
UART7_RX
UART6_RX

SPI1_SCK
GTIM4_CH2
GTIM9_CH4
EVENTOUT

38 | 58 | 58 PE7 /10 | FTa Yes PE7 ADC3_IN4

FEMC_D5

39 | 59 | 59 PES8 /10 | FTa Yes PES8 ATIM1_CHIN

ADC34_IN6
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HEX

GTIM4_CH3
UART7_TX
SDIO_DO
SPI1_MISO
EVENTOUT

40

60

60

PE9

110

FTa

Yes

PE9

FEMC_D6
ATIM1_CH1
GTIM4_CH4
SDIO_D1
SPI1_MOSI
EVENTOUT

ADC3_IN2

61

61

VSS

VSS

62

62

VDD

VDD

41

63

63

PE10

1/10

FTa

Yes

PE10

FEMC_D7
ATIM1_CH2N
XSPI_CLK
SDIO_D2
SPI12_NSS/I12S2_WS
ATIM1_CHIN
GTIM2_CH1
GTIM9_CH1
USART4_TX
EVENTOUT

ADC34_IN14

42

64

64

PE11

110

FTa

Yes

PE11

FEMC_D8
ATIM1_CH2
SP14_NSS
XSPI_NSS0
SPI5_NSS
SDIO_D3
SPI12_SCK/I2S2_CK
USART4_RX
EVENTOUT

ADC34_IN15

43

65

65

PE12

110

FTa

Yes

PE12

FEMC_D9
ATIM1_CH3N
SP14_SCK
XSP1_100
SPI5_SCK
SDIO_CLK
SPI2_MISO
GTIM7_CH4
EVENTOUT

ADC34_IN16

44

66

66

PE13

110

FTa

Yes

PE13

FEMC_D10
ATIM1_CH3
SPI4_MISO
XSPI_101
SPI5_MISO
SP12_MOSI/1252_SD
SDIO_CMD
EVENTOUT

ADC3_IN3

45

67

67

PE14

110

FTa

Yes

PE14

FEMC_D11
ATIM1_CH4
SP14_MOSI
ATIM1_BKIN2
XSPI_102
SPI5_MOSI
EVENTOUT

ADC4_IN5

46

68

68

PE15

110

FTa

Yes

PE15

FEMC_D12
ATIM1_BKIN
ATIM1_CH4N

ADC4_IN2
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XSPI_103
12C1_SDA
USART4_RX
GTIM10_CH1
EVENTOUT

29

47

69

69

PB10

1/10

FTa

Yes

PB10

SPI2_SCK/I2S2_CK
12C2_SCL
ETH_MII_RX_ER
GTIM1_CH3
UART7_RX
XSPI_CLK -
ATIML_BKIN
SDIO_D7
FEMC_D11
DVP_D4
EVENTOUT

30

48

70

70

PB11

1/10

FTa

Yes

PB11

12C2_SDA
ETH_RMII_TX_EN
ETH_MII_TX_EN
GTIMI1_CH4
UART7_TX
XSP1_NSS0
12S_CKIN
FEMC_D12
DVP_D5
EVENTOUT

ADC12_IN14

31

49

71

71

PH3

110

FT

Yes

PH3

LPTIM2_IN1
UART8_CTS
ATIM3_BKIN
ATIM2_CH4N -
DVP_D12
GTIM5_CH1
EVENTOUT

32

50

72

72

VDD

VDD

33

51

73

73

PB12

110

FTa

Yes

PB12

SPI2_NSS/I12S2_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_CH3
EVENTOUT

ADC1_IN11
ADC4_IN1

34

52

74

74

PB13

110

FTa

Yes

PB13

SPI12_SCK/I2S2_CK
USART3_CTS
ATIM1_CHIN

ETH_RMII_TX_D1

ETH_MII_TX_D1
UART7_CTS
SPI4_SCK
ATIM1_CH2
GTIM10_CH2
GTIM9_CH4
EVENTOUT

USB_HS_VBUS
ADC3_IN5

35

53

75

75

PB14

110

FTa

No

PB14

SP12_MISO
ATIM1_CH2N

USB_HS_DM
ADC4_IN4
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HEX

GTIM8_CH1
ATIM2_CH2N
12S2_AUX_SD

GTIM9_CH?2

USART4_CK

DVP_D13

EVENTOUT

ADC1_INO

36

54

76

76

PB15

110

FTa

No

PB15

SPI2_MOSI/1252_SD
ATIM1_CH3N
ATIM2_CH3N

GTIMS_CH2
GTIM8_CHIN
ATIM2_CH4
UARTS_CTS
DVP_D14
EVENTOUT

USB_HS_DP
RTC_REFIN
ADC2_IN15
ADC4_IN3

55

77

77

PD8

110

FTa

Yes

PD8

FEMC_D13
ETH_MII_DV
ETH_RMII_CRS_DV
SPI3_NSS/12S3_WS
ATIM1_CH3
GTIM10_CH1
EVENTOUT

ADC4_IN12

56

78

78

PD9

110

FTa

Yes

PD9

FEMC_D14
ETH_MII_RX_DO
ETH_RMII_RX_DO
SPI3_SCK/I2S3_CK
ATIM1_CH3N
GTIM9_CH3
GTIM7_ETR
GTIM10_CH2
EVENTOUT

ADCA4_IN13

57

79

79

PD10

110

FTa

Yes

PD10

FEMC_D15
USART3_CK
ETH_MII_RX_D1
ETH_RMII_RX_D1
ATIM1_CH4
ATIM3_ETR
EVENTOUT

ADC34_IN7

58

80

80

PD11

110

FTa

Yes

PD11

FEMC_CLE/FEMC_A16
USART3_CTS
GTIM4_ETR
12C4_SMBA
ETH_MII_RX_D2
SPI3_MISO
USART4_TX
12C1_SCL
GTIM10_CH3
EVENTOUT

ADC34_IN8

59

81

81

pPD12

110

FTa

Yes

PD12

FEMC_ALE/FEMC_A17
GTIM3_CH1
ETH_MII_RX_D3
SPI3_MOSI/12S3_SD
GTIM6_CH1
EVENTOUT

ADC34_IN9

60

82

82

PD13

110

FTa

Yes

PD13

FEMC_A18
GTIM3_CH2
XSPI_RXDS
GTIM6_CH2

ADC34_IN10

51
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EVENTOUT

- |83 ]83 VSS - - VSS - -

mnlwn

- | 84| 84 VDD - - VDD

FEMC_DO
GTIM3_CH3
12C4_SCL
61 | 85 | 85 PD14 /O | FTa | Yes | PD14 ATIM2_CH1 ADC34_IN11
GTIM10_CH4
GTIM6_CH3
EVENTOUT

FEMC_D1
GTIM3_CH4
SPI2_NSS
12C4_SDA
62 | 86 | 86 PD15 /0 | FTa | Yes | PD15 ATIM2_CH2 -
ATIM2_CHIN
GTIM8_CH1
GTIM6_CH4
EVENTOUT

FEMC_A12
ATIM3_CH3N
SPI1_SCK
- | 87| 87 PG2 110 FT Yes PG2 12C2_SCL -
GTIM5_ETR

EVENTOUT

FEMC_A13
ATIM3_BKIN
12C4_SCL
- | 88 | 88 PG3 110 | FT | Yes PG3 SPI1_MISO -
ATIM3_CH4N
12C2_SDA
EVENTOUT

FEMC_A14
ATIM3_BKIN2
12C4_SDA
- | 89| 89 PG4 110 FT Yes PG4 SPI1_MOSI -
GTIM6_ETR

EVENTOUT

FEMC_A15
ATIM3_ETR
- |90 |90 PG5 /0 | FT | Yes PG5 SPI1_NSS -
UART7_CTS
EVENTOUT

FEMC_INT2
ATIM3_BKIN
12C3_SMBA
- o1 |91 PG6 110 | FT | Yes PG6 UART? RTS DE -
DVP D12

EVENTOUT

FEMC_INT3
USART4_CK
12C3_SCL
- 92|92 PG7 110 | FT | Yes PG7 UART? TX -
DVP_ D13

EVENTOUT

USART4_RTS_DE
- |93 - PG8 /0 | FT | Yes PGS ETH_PPS_OUT -
12C3_SDA
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UART7_RX
FEMC_NE3
XSP1_NSS1
EVENTOUT
IENEREE NC - - - - - -
IR EAE VSS S - - VSS - -
- | - 195 [ 95 VDD S - - VDD - -
12S2_MCK
ATIM2_CH1
SDIO_D6
USART4_TX
DVP_DO
GTIM2_CH1
37 | 63|96 | 96 PC6 10 | FT | Yes PC6 12C4 SCL -
SPI2_NSS/I2S2_WS
USART2_CTS
FEMC_A16
ATIM2_CH2
EVENTOUT
12S3_MCK
ATIM2_CH2
SDIO_D7
USART4_RX
DVP_D1
GTIM2_CH2
38 | 64 | 97 | 97 PC7 110 | FT | Yes PC7 12C4_SDA -
SPI12_SCK/I2S_CK
USART2_RTS_DE
FEMC_A17
ATIM2_CH2N
GTIM8_CH2
EVENTOUT
ATIM2_CH3
SDIO_DO
GTIM2_CH3
USART4_CK
DVP_D2
39 [ 65|98 | 98 PC8 10 | FT | Yes PC8 ATIMA. CH3 -
12C3_SCL
SPI2_MISO
USART2_TX
EVENTOUT
12S_CKIN
MCO2
ATIM2_CH4
SDIO_D1
12C3_SDA
DVP_D3
GTIM2_CH4
40 | 66 | 99 | 99 PC9 /O | FTa | Yes PC9 ATIM2. BKINZ -
SPI12_MOSI/12S2_SD
USART2_RX
FEMC_NOE
ATIM2_CH3N
GTIM8_CH3
EVENTOUT
MCO1
41 | 67 | 100 | 100 PAS /0 | FTa | Yes PAS USARTL_CK ADC3_IN18
ATIM1 CH1
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12C3_SCL
12C2_SDA
12S2_MCK
12C2_SMBA
GTIM3_ETR
SDIO_D1
EVENTOUT

42

68 | 101

101

PA9

110

FTa

Yes

PA9

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
EVENTOUT

ADCA4_IN18

43

69 | 102

102

PA10

110

FT

Yes

PA10

USARTL_RX
ATIM1_CH3
DVP D1
GTIM10_BKIN
12C2_SMBA
SPI2_MISO
GTIM1_CH4
ATIM2_BKIN
12C2_SDA
1252_AUX_SD
SPI5_MOSI
12C4_SDA
FEMC_NWE
EVENTOUT

PVD_IN

44

70 | 103

103

PAll

110

FT

Yes

PA11

USART1_CTS
ATIM1_CH4
USB_FS_DM

SP12_MOSI/12S2_SD

ATIM1_CHIN

GTIM3_CH1 -
ATIM1_BKIN2
SP14_MISO
USART4_TX

ATIM2_CH3N
EVENTOUT

45

71 | 104

104

PA12

110

FT

Yes

PA12

USART1_RTS_DE
ATIM1_ETR
USB_FS_DP
GTIM9_CH1

12S_CKIN
ATIM1_CH2N -
GTIM3_CH2
SP14_MOSI
USART4_RX
SPI2_NSS
EVENTOUT

46

72 | 105

105

PA13

110

FT

Yes

PA13

JTMS-SWDIO
GTIM9_CHIN -
12C4_SCL
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HEX

12C1_SCL
IR_OUT
USART3_CTS
GTIM3_CH3
UART6_TX
GTIM8_CH3
EVENTOUT

47

73 | 106

106

PH2

110

FT

Yes

PH2

USART4_RTS_DE
USART1_RX
GTIM3_CH4
GTIMY_CH3

DVP_D13
EVENTOUT

74 | 107

107

VSS

VSS

48

75 | 108

108

VDD

VDD

49

76 | 109

109

PAl4

110

FT

Yes

PA14

JTCK-SWCLK
LPTIML_OUT
12C4_SMBA
12C1_SDA
ATIM2_CH2
ATIM1_BKIN
USART2_TX
UART6_RX
GTIM8_CH4
EVENTOUT

50

77 | 110

110

PA15

110

FT

Yes

PA15

JTDI
SPI3_NSS/I12S3_WS
GTIM1_CH1 ETR
SPI1_NSS
ATIM2_CH1
12C1_SCL
USART2_RX
UART6_RTS_DE
ATIM1_BKIN
UARTL_TX
USART2_CTS
ATIM2_CHIN
ATIM3_ETR
EVENTOUT

51

78 | 111

111

PC10

110

FT

Yes

PC10

SPI3_SCK/I2S3_CK
UART6_TX
SDIO_D2
DVP_D8
ATIM2_CHIN
XSPI_NSS1
GTIM9_CH4
EVENTOUT

52

79 | 112

112

PC11

110

FT

Yes

PC11

UART6_RX
SPI3_MISO
SDIO_D3
DVP_D4
12S3_AUX_SD
ATIM2_CH2N
12C3_SDA
XSPI_CLK
GTIM10_ETR
ATIM3_CH2
EVENTOUT
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SDIO_CLK
DVP_D9
SPI3_MOSI/12S3_SD
USART3_CK
GTIM4_CH2
53 | 80 | 113|113 PC12 /O | FT | Yes PC12 ATIM2_CH3N -
12C2_SDA
XSP1_100
ATIM2_CH2N
ATIM3_CH3
EVENTOUT
FEMC_D2
ATIM2_CH4N
SP14_MISO

SPI3_MOSI
- | 81 |114 | 114 PDO 10 | FT | Yes PDO UART6_TX -
XSPI_101
ATIM3_CH4
EVENTOUT
FEMC_D3
ATIM2_CH4
ATIM2_BKIN2
SPI12_NSS/1252_WS
- | 82 | 115|115 PD1 1O | FT | Yes PD1 UART6. RX -
XSPI_102
121_SDA
EVENTOUT
GTIM2_ETR
SDIO_CMD
DVP_D11
ATIM2_BKIN
SPI3_NSS/I2S3_WS
XSPI_103
54 | 83 | 116|116 PD2 1O | FT | Yes PD2 ATIM2_CH3N -
SPI2_MOSI
ATIM1_CH4
ATIM2_CH4N
ATIM3_CH4
GTIM5_CH2
EVENTOUT
FEMC_CLK
USART2_CTS
GTIM1_CH1_ETR
- | 84 (117|117 PD3 10 | FT | Yes PD3 XSPI_NSS0 -
SPI2_SCK/I2S2_CK
DVP_D5
EVENTOUT
FEMC_NOE
USART2_RTS_DE
- | 85 | 118 | 118 PD4 /O | FT | Yes PD4 GTIML_CH2 -
XSP1_104
EVENTOUT
FEMC_NWE
USART2_TX
XSPI_105
- | 86 [119 119 PD5 10 | FT | Yes PD5 GTIME Ch1 -
ATIML_CH4N
EVENTOUT
- | - [120]120 VSS S - - VSS - -
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- 121

=
N
=

VDD S - - VDD - -

FEMC_NWAIT
USART2_RX
GTIML_CH4
XSPI_106
87 [ 122|122 PD6 /o | FT | Yes PD6 SPI3_MOSI/1253_SD ;
DVP_DO
GTIM9_ETR
EVENTOUT

USART2_CK
FEMC_NEL/FEMC_NCE2
88 |123]123 PD7 /O | FT | Yes PD7 GTIM1_CH3 -
XSP1_107
EVENTOUT

USART4_RX
FEMC_NE2/FEMC_NCE3
SPI3_SCK
USARTL_TX
GTIM8_CHIN
- 124|124 PG9 /0 | FT | Yes PGY DVP. VSYNG -
SPI2_MOSI
GTIM6_CH2
SPI2_MISO
EVENTOUT

FEMC_NE3
XSP1_102
- |125] - PG10 /O | FT | Yes | PG10 DVP_D2 -
GTIM7_CH1
EVENTOUT

- | - [125 NC - - - -

ETH_MII_TX_EN
ETH_RMII_TX_EN
XSP1_103
- 1126|126 PG11 /0 | FT | Yes | PGl1 SP14_SCK -
DVP_D3
GTIM7_CH2
EVENTOUT

FEMC_NE4
USART4_RTS_DE
XSPI_D1
- | 127|127 PG12 /O | FT | Yes | PG12 SPI4_MISO -
GTIM7_CH3

EVENTOUT

FEMC_A24
USART4_CTS
ETH_MII_TX_DO
ETH_RMII_TX_DO
- 128128 PG13 /0 | FT | Yes PG13 XSPICLK -
SP14_MOSI
GTIM7_CH4

EVENTOUT

FEMC_A25
USART4_TX
ETH_MII_TX_D1
ETH_RMII_TX_D1
- | 129|129 PG14 /0 | FT | Yes | PGl4 XSPL DO -
SP14_NSS
SPI2_MISO

12C1_SCL
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% LR A TEE
Fail- FIhte

safe®

e | (RILR) Bk EN D4

HHZR

RO
1/0 &5#@

LQFP64
LQFP100
LQFP144

LQFP144-1

GTIM6_CH3
ATIM2_CH4
EVENTOUT

- |130]130 VSS S - - VSS
- - |131]131 VDD S - - VDD

USART4_CTS
DVP_D13
GTIM6_CH4
12C1_SDA
- | - [132]132 PG15 /0 | FT | Yes | PG15 SPIENSS
ATIM2_CH4N
USARTL_RX
EVENTOUT
JTDO
SPI3_SCK/I2S3_CK
GTIM1_CH2
SPI1_SCK
GTIM3_ETR
ATIM2_CHIN
55 | 89 | 133|133 PB3 /0 | FT | Yes PB3 USART2_TX
GTIM2_ETR
USARTL_RX
12C2_SDA
USART2_RTS_DE
ATIM2_BKIN
EVENTOUT
NJTRST
SPI3_MISO
GTIM2_CH1
SPI1_MISO
12S3_AUX_SD
GTIM9_CHI_ETR
ATIM2_CH2N
56 | 90 | 134 | 134 PB4 10 | FT | Yes PB4 USART2_RX
GTIM10_BKIN
12C3_SDA
SDIO_DO
ATIM2_ETR
LPTIM2_IN1
USART2_TX
EVENTOUT
12C1_SMBA
ETH_PPS_OUT
GTIM2_CH2
SPI1_MOSI
SPI3_MOSI/12S3_SD
DVP_D10
GTIM9_BKIN
57 | 91 | 135135 PB5 /O | FT | Yes PB5 ATIM2_CH3N -
USART2_CK
12C3_SDA
GTIM10_CH1
LPTIML_IN1
UART5_CTS
USART2_RX
EVENTOUT

12C1_SCL
58 | 92 | 136 | 136 PB6 110 FT Yes PB6 GTIM3_CH1

DVP D5
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ESPS IR A ThREE

Fail-
safe® EIhRE

e | (RILR) Bk EN D4

HHZR

RO
1/0 &5#@

LQFP64
LQFP100
LQFP144

LQFP144-1

USARTL_TX
GTIM9_CHIN
ATIM2_CH1
ATIM2_ETR
ATIM2_BKIN2
LPTIM1_ETR
ETH_PPS_OUT
FEMC_NE2/FEMC_NCE3
EVENTOUT
12C1_SDA
FEMC_NADV
DVP_VSYNC
USARTL_RX
GTIM3_CH2
GTIM10_CHIN
59 | 93 | 137|137 PB7 /0 | FT | Yes PB7 ATIM2_BKIN PVD_IN
GTIM2_CH4
12C4_SDA
LPTIMIL_IN2
ETH_MII_TXD3
UART6_CTS
EVENTOUT
GTIM4_CH1

PH4- GTIM10_CHIN
60 | 94 | 138|138 PH4-BOOTO Vo | FT | Yes | oonTs USARTL TX
EVEVTOUT
GTIM3_CH3
SDIO_D4
GTIM6_CH1
DVP_D6
ETH_MII_TX_D3
12C1_SCL
61 | 95 |139 | 139 PBS 110 | FT | Yes PBS GTIM9_CH1 -
ATIM2_CH2
ATIM1_BKIN
SPI5_MOSI
FMEC_NWAIT
GTIM9_CH4
EVENTOUT
SPI2_NSS/1252_WS
GTIM3_CH4
GTIM7_CH1
SDIO_D5
DVP_D7
62 | 96 | 140 | 140 PB9 10 | FT | Yes PB9 12C1_SDA IR-OUT
GTIM10_CH1
ATIM2_CH3
ATIM1_CH3N
FEMC_NE1/FEMC_NCE2
EVENTOUT

GTIM3_ETR
FEMC_NBLO
DVP_D2
ATIM3_ETR
- 197 | 141|141 PEO /0 | FT | Yes PEO ATIM3 CHAN -
GTIM9_CH1
USART1_TX
EVENTOUT

- | 98 | 142142 PE1 110 FT Yes PE1 FEMC_NBL1 -
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Ep _ [ EE FHThRR
o s | & | Fail- y

21833 wman | g | & | a0 DUE

dla|a|g K| 0| xp (B Bk B

ARAR-aR =

- - e

DVP_D3
GTIM10_CH1
ATIM3_CH4
USART1_RX
EVENTOUT

- | - 1437143 PH5 /0 | FT Yes PH5 EVENTOUT

63 |99 | - | - VSS S - - - -

64 | 100 | 144 | 144 VDD S VDD

1. 1= #A, O= #H, S= H.

2. FT: Z&5V; FTa: #Z5&5V, SHEHSE.

3. Fail-safe 754504 % B HIFH AN, FAO_LIIFA BT HI T NETEAEIA 2 - THEAN B Ml B2 7 8 Ik,

FEHFEB IR IR -

4. USART3. UART5. UART8#RTS DE. TXARX /55 af LL# (FE10 Mkt .

5. FDCAN1. FDCAN2. FDCAN3ZTXARX /55 A LA 1FE1O0 st »

6. LQFP144-1 {XiZ/57°N32H487ZGL7, XSPI 4 sFlash 241 F

a)
b)
©)
d)
€)
f)

sFlash 49 CS# 7/ fli## MCU /7 PG8(XSPI1_NSS1)

sFlash 49 CLK 7/ #l##£ MCU 49 PF10(XSPI_CLK)
sFlash 47 DI(100) 7/ #i# MCU #7PB1(XSPI_I00)
sFlash /7 DO(101) 7/ ## MCU /77 PF(XSPI_lO1)
sFlash /7 WP#(102) 5/ i # MCU /17 PG10(XSPI_102)
sFlash /7 HOLD#(103) 7/ #l## MCU /4 PF6(XSPI_l03

e TS B by A H T HIADCL2_INX, 231 5] BT LIAZADCL_INXZEADC2_INX. #)/41: ADC12_INSZ X 15/ 1

A LB B VADCL_INS, 14 7] LAF & 7ADC2_IN9.

JTFE, )5BS FFR7E o B P HIADC34_INX, ZEanix 15 i LUEADC3_INX ZZADC4_INX

FEHHT T PAO XF M7 H9 B D5E 1 #IGTIML_CH_ETR, v A KUAE & 2 2)FE AGTIML_TI1 ZGTIM1_ETR. /7/£8, PA1S XA
IS T B4R £ FGTIML_CHL_ETR, A& H/EHIE X -

FHFT 7571, 7 Z G50 2 /E -5 i Jh 25 F3.6V .
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4.1 JRFA:

ERAESE U, BT A HERIER LAV ss A FEE o
4.1.1 B/PMFBKEE

Betahi A< /M KA 25 T i AR

www.nhsingtech.com

FERFAZASE N7 BEME b B VI SR S VRl T 0 A B 2 B s, A=k BT
AR FELR & VPl AYZEAS_E, e/ N AR IR FE AR » BP9 (E AN =15 AR HE A7 (P 48+3Y)

I

412 HAIME

R AR U B, SRR R FE T Ta=25THIVop=3.3V(1.8V < Vpp < 3.6VHLEJEH) . X SEBHEAH T %45

SRR .
413 BAEIfZR
FRAERE L, SR R T R A ST AR
414 HBHE
Y3 B0 (1 R R T 410,
B a-1 31 SR A AT

—X MCU

30pF —

4.1.5 BIEANBEE
BL_E A\ R [0 SR T 4-274,
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K 4-2 51N R

MCU
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4.1.6 HEBEFIR

K 4-3 gt AFR

VBAT |
- Backup circuit
Power Switch
-~
1.8~3.6V (32KHz Oscillator,RTC wakeup
circuit,Backup register
=TT T T T 1
|
|
|
10 |
General 1/0 port —@ Levell 1ogic :
SWitchy cireyit - |
Core circuit |
(CPU,digital |
Vbb circuit and :
| memeory) |
| |
VoD 12/ Volt, | :
12/++In oltage
regulator I' :
nx100nF | :
I
+1x4.7uF® E ] !
I |
— Vss1/2/-++/n R e !
VDDA
VbDA .
Y . e .
VREF
—— ) Analog
I peripherals
o0 VREF + (ADCs
n I DACs)
+2.2uF
100nF | +2.2uF VREF-
hd -®
— Vssa | —

1. LA TUF 5 FEEE75 2V op » LQFP64 /975 %NV bp #Pin64, LQFP100 4475 2 Vop APin100,
LQFP144 /1975 #\Nlbp #Pinl44.
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4.17 HRHEFENRE

4-4 FLPH AR T 5

Ipp-VeaT

( ) VBAT

IDD

4.2 X B BUE H

INAE RS L B A7 i SR I <4 0] e KBUE (" FIR (R 4-1. R 4-2. R A3)har i, IAee SEEMK
ANERR IR o 3K LR 45 e AR 2 (o KB, JEANEIRAE DL SR 1 T e F DU BEVERRAF O IR . BRI AT
TR RAB AT T 25 A F R AT SE

% 4-1 MR

w5 iR B/AME BXE X
Vop - Vss A0 32 Ak L F R (B B VopafiTVop) -0.3 4.0
Vin TESVA 5 E RN B E® Vss-0.3 55 \Y
TSR R @ Vss-0.3 Vop +0.3
| AVpox | AR L 5| L 8] ) F R 22 - 50 .y
| Vssx- Vss| ASR) R 5| 2 18] () H R 22 - 50
VEsp(HBM) ESD#& A HL He s (A A5 72Y) Wo4.3.117

1. I HIE(Voo, Vooa) HIH(Vss, Vssa) 5] I AR 2385 B AN Fo v v A (A it R 48
2. VinANEEHROE, BREESER 42,
3. VAL GIWHIASSLY, Voo BT 2.25V.

% 4-2 MR

] iR BREY HBfr

Ivop 2235 Voo/Vooa HLIE 2R 1) & L I (07 L 3T ) D) 400
lyss 2235 Vst 25 1) 5 FEL IR (R L L) (D@ 400

| AT OFNF ] 51 A _E P HH i FRLUAL 12 mA
© AT NOFNF ] 51 A 1 LA -12
NRST 5| Bl 38 N LI -5/0

IINJ(PIN)(Z)(?’) o e

ARSI IR +/-5

=

P A IR (Voo Vooa) MIHE(Vss,  Vssa) 51 IEIA ZTAAR 238 H B AR o vF ¥ BN O i R 4 1

2. HVi>Voolth, A—NIERENER; HJVin<Vssit, A —NRFVENER. ey S NAEE K KME, BESTESHR
4-1,

3. RFEEANEBS TIPS, 1554.3.2777,
4., RAERKHEGK, Vool KF LR N0.1Vop.

64
E REABEIRA R NSING TECHNOLOGIES INC.

Hihik: ZRYITTRE LD X mBr b X 5 R #1095 B REEAR K E
Hiifi: +86-755-86309900 f#: +86-755-86169100
Ri3k:  https://www.nsingtech.com i%i: 518057



s EIREIK

O\

www.nhsingtech.com

* 4-3 E R

Gicd iR HufE Hpr
Tste fif A PV -65 ~ + 150 oC
T Egi‘j(érj:l:iﬂ%.’g 125 oC

4.3 THEHA4
4.3.1 JBHITAEEMS
% 44 B TAREM

&5 S %AF B/ME BKRE L:<¥ivA
froLk 5 AHB 452 - 0 240
3] o fa MH
fooLk |7~J H5 APBL/2 IN £ 45 . 0 180 z
VoA TR TAE R W5 VopOH [E] 1.8 36 \
VeaT B TAEH R - 1.8 36 \Y;
Ta | gy PGS BRI 40 105 o
T IR FEVa BERS T -40 125 °C

1. EyUE A A A IR A Voo M Vopaffb B, 7E _FEATIE W #AERE], VooMIVooaZ [81# £ YA 300mV A 25

432 _EEAE B K TS
THEPA HIIBHCR KIEE 4451 IR TR

*® A5 LA BN AR

i ¥ %AF B/ ME BAAE BAfr
. Vop b JH# & 20 © v
oo Vop T Ri#E 2 80 © i

43.3  AERE AR PRI R AR
FRAAH IS ERAARE 4-050 O BHRRE FAIVoo ikl fu R F IRt .

R 4-6 RN R I R

ine) 24 1 B/AME HARE BRAME | B

PRS[2:0]=000 (_F- FH#%) 2.09 2.18 2.27 \Y

PRS[2:0]=000 (T F&Y) 2 2.08 2.16 \Y

PRS[2:0]=001 (_E- FH#%) 2.19 2.28 2.37 \Y

TG R PRS[2:0]=001 (T F&Y) 2.09 2.18 2.27 \Y

Vous S S 4% PRS[2:0]=010 (_-7H¥%) 2.28 2.38 2.48 \Y
(PWR_CTRL [ PRS[2:0]=010 (&%) 2.19 2.28 2.37 \%

MSB 7 0) PRS[2:0]=011 (_ETH#Y) 2.38 2.48 2.58 \Y
PRS[2:0]=011 (' F#Y) 2.28 2.38 2.48 \Y

PRS[2:0]=100 (_E-FH#) 2.47 2.58 2.69 \%

PRS[2:0]=100 (T F&ifY) 2.37 2.48 2.59 \Y
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PRS[2:0]=101 (_LFH#) 2.57 2.68 2.79 \%
PRS[2:0]=101 ('FF&i) 2.47 2.58 2.69 \%
PRS[2:0]=110 (_LFH#) 2.66 2.78 2.9 \Y
PRS[2:0]=110 ('FF&i) 2.56 2.68 2.8 \%
PRS[2:0]=111 (_LTH¥) 2.76 2.88 3 \Y
PRS[2:0]=111 (FF&i) 2.66 2.78 2.9 \Y
PRS[2:0]=000 (_L-7H%) 17 1.78 1.85 \Y
PRS[2:0]=000 (F k&) 1.61 1.68 1.75 \%
PRS[2:0]=001 (_LJH¥%) 1.8 1.88 1.96 \Y
PRS[2:0]=001 ('F k&) 1.7 1.78 1.85 \Y
PRS[2:0]=010 (_LFH¥%) 1.9 1.98 2.06 \Y
PRS[2:0]=010 (T F#¥%) 1.8 1.88 1.96 \Y/
" PRS[2:0]=011 (b’ﬂ&) 2 2.08 2.16 \%
B H ST e PRS[2:0]=011 (T k%) 19 1.98 2.06 \Y
(PWR_CTRL PRS[2:0]=100 (_LF+#¥) 3.15 3.28 3.41 \%
MSB % 1) PRS[2:0]=100 ( F %) 3.05 3.18 331 Vv
PRS[2:0]=101 (_LJH#%) 3.24 3.38 3.52 \%
PRS[2:0]=101 (N F431Y) 3.15 3.28 3.41 \Y
PRS[2:0]=110 (_L-JH#%) 3.34 3.48 3.62 \Y}
PRS[2:0]=110 (" F#i%) 3.24 3.38 3.52 \Y/
PRS[2:0]=111 (_LTH¥) 3.44 3.58 3.72 \%
PRS[2:0]=111 (' &) 3.34 3.48 3.62 \Y
Vpvphyst™V PVD iB i - - 100 - mv
Vpor };?@Dﬁi e - - 1.66/1.58 - \Y
BOR_LVL[2:0]=000(_b7Hi) - 1.66 - \Y
BOR_LVL[2:0]=000( T F&¥#Y) - 1.62 - \Y
BOR_LVL[2:0]=001(_LFHiE) - 2.1 - \Y
BOR_LVL[2:0]=001(F F&¥#Y) - 2 - \Y
Vaor BOR | ?E/T B BOR_LVL[2:0]=010(_L- i) - 2.3 - \Y,
(ALK BOR_LVL[2:0]=010( F F#i) - 2.2 - \Y
BOR_LVL[2:0]=011(_LF+¥#%) - 26 - \Y
BOR_LVL[2:0]=011(F k&) - 2.5 - \Y
BOR_LVL[2:0]=100(_L-FH¥%) - 2.9 - \Y
BOR_LVL[2:0]=100(F B&#%) - 2.8 - \Y;
Trstrempo® | 5207 4L [A] - - 0.8 4 ms
1. HEIHRE, AEEFHINER.
434 HNEWSEHE
TRPGEHOSERRIER 4-45] BB IAEGR BT AVooflk B i & RIS H .
® 47 NENZRAE
"5 e 24 A w/ME HRE wAE E¥ivA
VREFINT HWESHEE -40°C< Ta< +105°C 1.164 1.2 1.236 \Y;
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B S R

. (1) - - 2

TS_vreflnt H7JL, ADC E‘]%ﬁéﬁﬂ' ]“ﬂ 5.1 17.1 us
RV N AESE | VDD = 3.3V

AVRERNT | fim gy -40°C< Ta< +105°C 14 ] 1 mv

1. JE A RRRR )2 38 i B ) 2 IR TE A 2 .
2. HEOHRE, AEAEFINER.
435 fLeEHERREE

HTUH S 2 MBS E R R RS 18 br, XS HMR RO TR R VOS5I fa. 7™ #h
AL E . AR VORI BN g . R EA7 o Hh A B DAL AT O ARRL 45

WL R RE O VA B, L 4-4

AT g A B AT R 0 R R R, AR AT — RS A ARG
4351 BKHRHERE

Tz il 48 4 T H 31 SR A

B FERNOBI AT MR, FERE SR E
B A AN TR, BRARE S .

W NAEAE AR AU 1 I [ 5 BT REAZ AT (0 55 BRAT 2 (0~40MHZIN 90 M55 A 1, 40~80MHzI 91 2%
2 FE A, 80~120MHzE A2/ 2543 J& #, 120~160MHz 342543 JE 1, 160~200MHz s 442544 8 B,
200~240MHz 54515 ] H#) .

B RS TIIIREIT R (R XA SO HE B B R ZR /2 BT R

B YTFEAMERT: fecika = frok/2s freike = frok/2.

B Vpp=3.63V, HERE%T105°C.

T ABHIER 499G HMSE, RIKIER 4-450H MIRETE R T AVoo ki fE IR H .

VopEVss(G 11 %K) »

R 4-8 IATBEAT RO AE, B A ERACHS A BN A R AT

HAEO
ine) ¥ %A freLk - - - - L: XA
Ta=-40C | Ta=25TC Ta=85C | TA=105C
240MHz 105.54 108.69 122.47 133.14
SRR [ 180MHZ 84.60 97.73
81.68 : : 108.06
@, fHEepr
- Hh 120MHz 60.69 63.37 75.86 85.82
BT 60MHz 36.12 47.88
33.75 . . 57.52
lop THIHE R mA
7 - 240MHz 31.21 33.86 45.19 54.81
A 180MHz 27.23 38.20
o 24,73 : : 47.72
@, XHFT
G4 120MHz 18.52 20.82 31.48 40.84
60MHz 10.96 13.10 23.73 32.94

1. HEZEAVHHEE, AEA~PIER.
2. HfucLk>8MHzI j& FPLL.,
* 4-9 HEIRBICT 15K LT FE

HAEIFHO
Ta=-40C \ Ta=25C \ TA=85C | Ta=105C

=] BH FA fhoLk

LKA
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240MHz 96.44 99.47 112.91 123.37
SMEEFER T 180MHZ 7753 90.33
o, fhEH 74.75 100.47
G 120MHz 55.87 58.43 70.69 80.53
REEHR AR 2 60MHz 33.57 45.20
Ioo FHLR 31.28 54.75 mA
H37 240MHz 19.26 21.48 32.59 41.85
SRR T 180MHZ 17.61 28.59
@, LT 1545 37.81
G h 120MHz 11.65 13.75 24.58 33.75
60MHz 7.64 9.67 20.41 29 48
1. HZEAVHESRE, AELEF R,
2. Hfuck>8MHz B FIPLL.
4.35.2 {RIhFEHREREFE
MCU KT R 51264
B A0S ER AL T A, &R — MRS L VB Vss(JG 1 2X) »
B A AMEERAL T R APIRES, BRIAER AU .
R 4-10 (EHURAFHIE R i S 28R K FE R VE #E@
HRIFO
i 2 %1 Ta= | 1 e | Tagse Ta i:2¥jv
20C A=25°C | TA=85°C | (%0
AT 2478, LSE
- IF, RTC #T7F, IWDG 1.3 2.84 13 21.84
oo STTE%?EEE? KM, Backup SRAM {54 A
i -~ YA 20T LP F, LSE
$T9F, RTC #T7F, IWDG 0.87 1.67 7.72 13.24
KM, BackupSRAM 1#%F
LSE §TFF, RTC #T7F,
IWDG 4, BackupSRAM 17.4 18.7 29.4 44
LRFF
SIANDBL LSE #T7F, RTC %,
oo | BUFEIEE | \\wpG Sti, BackupSRAM | 17.3 18.6 293 44 uA
ML ks
LSE #T9f, RTC 5%,
IWDG ¥, BackupSRAM 17.3 18.6 29.4 44.1
AR
VBAT #ix LSE #I7F, RTC #T7F,
loo_vear | FHIHLR IWDG 5%, Backup SRAM 2.6 3.8 10.9 19.8 uA
Vi fR+F
1. HZEAPHESRIE, AEEF R,
2. FEFBRRE LS R
R 411 EHUVRIRFAUSE T {0 3028 R K L R v #E@
HRED
#e 2 M4 Ta=- ] } Ta 2V iy
soc | TAT25°C | Ta=85°C | _ o
STOPO #ix | HE#s4b T 217810, LSE
Iop ke VAN 7, RTC#IF, IWDG 1.3 2.84 13 21.84 mA
b %M1, Backup SRAM f###
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R 24T LP #30, LSE
$FF, RTC 4#T7F, IWDG 0.87 1.67 7.72 13.24
KM, BackupSRAM {45
LSE #JJF, RTC 37,
IWDG 4], BackupSRAM 2.8 3.9 16.3 31.3
TREF
STANDBY v
! LSE #JJF, RTC 3k,
loo *%ﬁfﬁ"”ﬁ IWDG 54, BackupSRAM 2.7 3.8 16.2 314 uA
Iz R fid
LSE #TJF, RTC %4,
IWDG 4], BackupSRAM 2.6 3.7 16.2 314
AMRFR
VBAT fiz LSE TJF, RTC #T7F,
loo_vear | TFHIHEN IWDG 4], Backup SRAM 2.6 3.6 12.3 22.4 uA
ih TREF

1 HEZEEHEEROE, AEA Il
2. FETCRGE A ISR

4353 SMEHFIEFE
£ 4-12 SNEHIRIEFE

IS5 shi HRUE B fr
ETH 21.30
DMA1 4.47
DMA2 4.12
AHB LA/MHz
FEMC 15.44
XSPI 14.45
USBHS 23.75
BKP SRAM 0.41
CORDIC 3.55
AHB1 FMAC 6.93 HA/MHz
CRC 0.83
SDIO 10.04
ATIM1 10.17
AHB2 ATIM2 10.82 HA/MHz
ATIM3 10.69
GPIOA 45.33
GPIOB 45.82
GPIOC 46.06
GPIOD 44.89
GPIOE 45.41
AHB3 LA/MHz
GPIOF 45.81
GPIOG 44.98
GPIOH 4452
ADC1 17.54
ADC2 14.06
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ADC3 14.90
ADC4 14.66
SAC 2.49
DVP 1.41
DAC1 4.64
DAC2 4.64
12C1 6.40
12C2 6.80
12C3 6.77
12C4 6.40
LPTIM1 3.91
LPTIM2 4.83
UARTS 5.39
UARTS 5.53
GTIM1 9.61
GTIM2 8.85
GTIM3 9.38
GTIM4 11.60
GTIM5 11.47

APB1 LA/MHz
GTIM6 11.61
GTIM7 11.65
CANFD1 16.92
CANFD2 16.69
CANFD3 12.20
UCDR 5.55
USBFS 8.48
BTIM1 6.56
BTIM2 6.38
SP12/12S2 6.64
SPI13/12S3 6.48
USART?2 6.62
USART3 6.85
RTC 3.26
WWDG 3.70
PWR 4.60
SPI1 5.14
SP14 5.28
SPI5 417

APB2 HA/MHz
SPI6 4.82
USART1 6.83
USART4 9.17
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UART6 5.51
UART? 5.51
GTIMS 13.50
GTIM9 13.36
GTIM10 13.62

43.6  SHERES PRUREFE

4.3.6.1 AMREERNSFIR (HSE)
T P SRR 8 — AN B A R (BypassEa) MR, PRERREERLE BEGAE 44

()24
K 4-13 EE AN S R
w5 ZH %4 B/ME HAE = I N v
fHsE_ext F P M iR ) 1 8 50 MHz
VHseH OSC_IN ¥\ 51 e f~F i 0.7Vobp - Vb
VHsEL OSC_IN i A\ 5| JHHMIK H 7 H Vss - 0.3Vop \%
tw(HSE) OSC_IN 7= BRA f b i) @ 16 -
tr(HSE) ns
OSC_IN EFABT BRI O - 20
ti(HsE)
DuCynse) | A=t 45 - 55 %
I OSC_IN ¥ NJwH Vss<VINSVDD -1 - +1 HA

1. B RIE, AL FINER .
4.3.6.2 AMEBIRERTBYE (LSE)

MR M RES B MRE RSN AR (BypasstiE O AT,

MBI A R AR 4-4

24
R 4-14 AN P BpREvE
75 S % B/ME HRE BAE L:<N YA
fLsE ext FA 7 SRR B AR O 8.8 32.768 1000 KHz
VLseH %SEE}E_I N i\ 51 e 0.7Vop - VoD V
OSC32_IN #g N\ 5| JHI{E H B
VLSEL T Vss 0.3vDD mV
tw(LsE) o PR -
8SC32_IN ie ARG B ] 450 )
tw(LsE)
ns
biese) 0SC32_IN |- FFat R 50
[y @ i
ti(LsE)
DuCy(sg) 2 b - 30 - 70 %
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l Vss<VINSVDD ‘ | - | +H HA
1. HETHRIE, ATEAFH .
4-5 HIS i R S T
A
VHSEH —
90%
10%
VHSEL i S— —— =
t
t(HSE)— > —<tfHsE) | ™ > LW(HSE) - tW(HSE)
~——THsE—
[
f L
External Clock Source HSE_ext OSC_IN
I —
4-6 AR S A R 2SN B
A
VLSEH —
90%
10%
VISEL oo — =
t
tr(LSE) > »—<tfLsE) ™ > TW(LSE) - tW(LSE)
T SE—>
I
External Clock Source
JLo =

A5 P — A B B T RS 7 A ) RS A/ B

e I AN R I Bt (HSE) AT LA — N 4~32MHz ¥ b B B i R s (R AR MR a7 2 . AR g
S B TR N R A A SRR AN e A, BT SR AR E A RIS R ER T, IR AR
AL UL AT RE B EEIL AR 4% (1 51 B, DU/ R SOMUR S (R E I TR . A7 5% BRI IR A% TR 2
HORE., B, KA, HEWAHRRAE 1. (X B3] 05 A IR 28 52 JATE 5 5 To IR & R)

% 4-15 HSE 4~32MHzik % g8 0@

Fia=s e 20 FA B/ME BLRIE BKE L:<¥ VA
fosc_in PR 2R AR - 4 8 32 MHz
Re R HLBH - - 380 kQ
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VDD=3.3V,
i2 HSE BX 5 i VIN=VSS - 1.8 - mA
30pF 1%k
Om R w5 Jazh - 10 - mA/N
tsunse)® | JBBIRTIAI(BM k) Voo ZRE /) - 3 5 ms

1 UEIRES AR ES Bt B R P R RS S R 45 o

2. HCTHRIE, AFEA IR

3. tsumsey e /i BN Ta], S AEPHAEREHSETT 46, B 2159 2158 E FI8MHZYR & X BUN [8] o IR R AR — MR E R i K1
PRs EIEATE], E T RE D A i 7 A A R T AR AU AR

4-7 {3 FH8MHz i < 1) S R4 7 ]

Resonator with

integrated capacitor c
,___I_'i___l OSC_IN fuse
| I l> ’
| 8MHz <R Gain
| Resonstor b3 control
|
L -~ 0SC_OuT

1 RextHft i @ IR HEUE -
A P — A o M B R 8 7 A ORI SR e

RE MR B (LSE) AT LA F —~32.768KHz 1) & 4/ P B il e 2% (R AR ) MR e =4 . A B
HHIE BRI TEH TR AP S B AN T A, I SR AR PSRRI A R FEN A, I IRAR A
A AL AURL ] BEHVEE T IR A ) 51, DAOsk /N S Ok AT S Bhis AR i 18] o A O S RV 3R 4% 1R 41
SHIR . B RESE), EEWANIAERT /. (X BRI 20 AOE IR0 BA T B TCUR fmR)
VER: X TCUFICL, X G/ E AN N HE 25, HRERF S BRI da 2 i k7. W FECuAC LA
TS da A8 R i AC L RIC Lo I 1T 445 H1 5 0 /L 8 9 24 -

T ZCL 1 F 15 : CL=Cu xCla/ (CLa+ Cr2) + Csuray, H ' Csay 42 7/ 11T H1 7 FIPCB i EPCB #7 K 1]
H 7,

Blan: R 7 AN A CL=6pF 1R 25 - H Coray=2pF, NCL1=C,=8pF.

# 4-16 LSEHR ¥ wiede 1t (fLse=32.768kHz) W

5 ZH *M B/ME HAUE BAE Ffr

Rr S B - - 5 - MQ
fIR5E ) - 300

12 LSE 3Rl Hiii TRz - 750 - nA
e - 1000
IKIREN - 9

gm CPNEESE ) ) 12 . HA/V
AKX E]) - 27

tsurse)® J& B 18] Voo & H5E ) - 2 - s
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1 HEZEAEPEORIE, AFEL .

2. tsuwsere BN TA], 2 MBAHERELSETT 40N &, B 2215 242 G 1032, 768K HZ AR % X B 1] o IX AN HUE AL — MR AER &
PRI RS EIEATE], e AE DR A ] 3 7 A R T AR AR

K 4-8 11 F132.768KH &4k [ B 7

MCU

Low-power
Control Amp

IN ouT

1
LT
1
LT

{0

Xtal

- Cu

i}
—

4.3.7 PEPIT SR YRR
T P SRR RS R RV B B R 2 &R 4-4M0 I AR5
4371 FEEAFHS)RCIRG %=

K 4-17 HSIHR; &R PE 0@

e e 21 A4 B/ME HRE BAE i:Nivs
fusi A VDD=3.3V, Ta=25°C, )5 7.96® 8 8.04® MHz
VDD=3.3V, TA =-40~105°C -15 - 2 %
ACChsi HSI #R% #FIFEE® | vDD=3.3V, TA=-10~85°C -0.8 - 15 %
VDD=3.3V, Ta=0~70°C -0.5 - 1.3 %
tsuHsl) HSI #1235 %% J5 sl ] - - - 6 us
IoD(Hs1) HSI #iz35 #5 T #E - - 100 120 uA

1. Vobo=3.3V, Ta=-40~105°C, FRIEEEHIBEHA.

2. HRIHRIE, AEEA IR,

3. AERRUERE R, ROFEIREERIT . SRR N Z VG K%,

4. BURmE G RETSRNEW, Bk BRI, AR AT
4372 fREAF(LSI)RCIRG 8%

% 4-18 LSHRH S 1O

#e S %0 B/AME | BB | BKE | BAr
25°C ¥ #E, Vop =3.3V - 32 - KHz
fLsi®@ i AR Vbp=1.8V ~3.6V
T aoe105°C 28.8 32 352 | KHz
tsuwsy@ | LSI HR% 4% 5 Bt ] - - 60 84 us
lops)®@ LSI =y 25 ThkE - - 0.6 - HA
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1. Vob=3.

3V, Ta=-40~105°C, F&IE4sHIT .

2. HCTHRIE, AEEA IR

43.8  MRTIFERR MR HH [a]

R 4-1951 i AW RIS [R) 2 AE —N8MHZIHSI RCHR ¥ o R M BT Bl A5 21 R T 158 FH A B B A =24 il
R A AR 2T «

B STOPOE{STANDBY#LZ: B8P ZRCHRG 7%
B SLEEPHIZ: HJEhJE 2 HE NSLEEPA: R BT F i s Bh
BT I Ta) 2 4 FH PRSI ANt R R B 3R 4-410 A 215 3.

R 4-19 fIRTAEAR 2 i I 1]

www.nhsingtech.com

5 B2 HAEO =X (vA
twusLEEP AR R A X i 6 Cycles
MASHLAE R O i (R 35 Ak T8 4745 0) 20 s
twusToro
MASHLAE R O N (R 38 AR T REAR L) 22 s
twusTDBY MAFAILASE sk et 100 s
1. MRERE A B0 R EE S T AR 2 P R O — R S
439 PLL&MME
x 4205 IS EORAT PR IR B AL RS 3R -4 SRR E AR F .
% 4-20 PLLAFE
HfH
5 B L: XA
N BAME | AU | BAMEO
; PLL iy A\ 5@ 4 8 50 MHz
P PLL % N 545 L 40 50 60 %
fpLL_out PLL iy H ) 32 240 MHz
tLock PLL Ready #8715 5 Ay Hi i ] 150 s
Jitter Rms cycle-to-cycle jitter @240MHz 5 ps
lpLL Operating Current of PLL @240MHz VCO frequency. 1500 UA
1. HEZEAVHESE, ANEA~PIER.
2. THEEREMRHESOGEIARLL AR EPLL A £ AR # 15 oL _ourib T RRVFVEHEI A o
% 4-21 SHRTPLLAR
Bl
=} § >
(A %‘ o | mmE | mame |
; SHRTPLL i NI $h@ 4 8 50 MHz
SHRTPLEIN T SHRTPLL g A i 5 25 L 40 50 60 %
fsHrteLL out | SHRTPLL i 45i%0 H B 750 2500 MHz
tLock SHRTPLL Ready F&7~15 54t i [a) 10 62.5 125 us
Jitter Rms period jitter @250MHz - 100 *ps
IsHRTPLL Operating Current of SHRTPLL @250MHz VCO frequency. - 9.2 mA
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1. HEEEEH, AEEFE IR,
2. THEEEAMAHIERAE AL, MR YESHRTPLLA A B8 458 ff £ fshrteLL_outAb T L VFTEE N .
3. SZFRSHRTPLL% H 5300MHz~1000MHz, %4418 FH NS P9 32 [ Shidk A T4 453 95

4.3.10 eFlash7#fE 284
BRAERF UL, FrERMESEURETA = -40~105°CH3 21,

% 4-22 eFlashTrfi% 2s 51t

®e S %AF B/MEO HARUEO BAREV L::Xiv
Ta = -40~105°C, 40
AU double word %5
tprog 64 (L 12w R[] Ta= -40~105°C, " ps
buffer program 5=,
tErRASE (8K 71 HERR I ) Ta =-40~105°C - 10 20 ms
tme B BEBRIN ] TA = -40~105°C - 10 20 ms
AR,
LZ?f%ZQEOMHZ’ an 4.2 5.45 mA
ST /EI A
VDD=3.3V
R,
frcLk=240MH - 6.5 - mA
o | Bt i repyie
PR,
fHcLk=240MHz - 45 - mA
VDD=3.3V
3 /E_ ’
ﬁ?jfi ;?6@ - 0.05 465 WA
Vprog gL - 1.8 3 3.6 V
1. HEIHEE, AR,
K 4-23 eFlash 7 fiti#s 75 oy A PR A7 9 PR
e E 2 &A1 B/ME® BAfr
Newo FdnE: BB ;SJABZJ. ;1(0;05‘(:, Flash 25 & 10 %
10kcycle®? at Ta = 85<C I 20 G
trReT B ARAT HARR 10kcycle® at Ta = 105<C It} 15 feo
10kcycle®? at Ta = 125<C i 10 tE
1. A E S, AR,
4.3.11 sFlash7Ef 84
BRARER BB, A RS BURETA = -40~105°C 55, A& (& F TN32H487ZGL77 =,
2% 4-24 sFlash 174 28451
w5 ¥ % B/MEO | HEAEEO BARMEO | Bfr
Bytem FEH 7] (first Byte) - - 100 150 us
trog TG FE I [H] - . 1.0 25 ms
Sectorz [/ s} ] - i 2.8 8.0 ms
terase | BlOCK(32 KT H9)HERRI ] | - . 2.8 8.0 ms
Block(64 K==1)BEERES AT | - . 2.8 8.0 ms
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&5 e 211 *AF B/MEO | #AEEO BREO | Bfr
tme Chip#EBRET [A] - . 5.0 14 ms
AR (33MHz) - 1.20/2.20) | 6.0@/10® | mA
FAE R (50MHz) - 1.20/2.4® | 8.0@/15® | mA
P 2 - 0.7@/1.2® | 50@/8.0® | mA
BRI (4K) - 0.7@/1.3® | 50/8.09 | mA
. PR (32K) - 0.7@/2.1® | 502/8.0® | mA
Iop A LR " - @ 40 2200
BRI (64K) 0.7@/2.4 5.0@/8.0 mA
B (F#) - 0.7@/1.08 | 5.0/8.0® | mA
Standby#z,, CS#=VDD,
{4104 A0V akVDD 80 |100071509)  uA
Vprog | 4ifEEL s - 1.82/2.30) - 2.3/3.6®) \Y
1. HEIHRE, A IR,
2. TLAFAEL1.8~23VHIEHIE F &%,
3. LAFAE2.3~36VHIEHIE NS5,
& 4-25 sFlash f7-if % 75 oy FECHE PRAF I IR
/5 S &M B/MEO BAr
Neno FarGE: BEKE) | Ta=-40-105T 100 Kcycle
Ta=85<T 20 Years
tReT B R A7 AR
Ta=105<T 75 Years

4.3.12 ZEx+ AR (AR BURME)

ST AR R MIRRESD, ES, LUY, IS s M7, Soh s HEAT 3 Bk A vl 2 ) P A e 7 T £
PEE.

#EL L (ESD)

i ERL L (— A T F60 ok 8 05 61 B8 — 0 U5 — A P ko ) A B 4 R B 0 4 3 B0

% 4-26 ESD4u xR KAH
e S X1 =il RAREO B

Ta=+25 T, #F& MIL-STD-883K

Vesorew@ | e Fi R (AP e s 3A 4000
V
_ St I 5
Vesocow | 6 FCHLALE (78 i g gy | TAT 425 T £ ESDAJJEDECJS c3 1000

002-2018

1 HEAERE, FEES R,
2. VBAT3| [ K {42000V
FE LU (EMS)
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% 4-27 EMSH-E

Vaa=] 2 %1 373
Vv FEARAT /O B Lt s B PR, DUk T &g VDD = 3.3V, LQFP144,TA = 25<C, HCLK A
FESD m = 240MHz, conforms to IEC 61000-4-2

MiEAE VDD Al VSS FIJHIZ A 100pF % £ | VDD = 3.3V, LQFP144,TA = 25<C, HCLK

MR A R SR IR, LS| ThAS T | = 240MHz, conforms to IEC 61000-4-4 A
VEFTB
X 1O 51 it e 2 R A A AR S ) B BE RS | VDD = 3.3V, LQFP144,TA = 25<C, HCLK A
R R A PRS], CASIAEThEEF4t = 240MHz, conforms to IEC 61000-4-4
FARBI(LY)
AT SRR RE, T AR B T2 E AN ER S AR BN K
B ARG, RO R .
B EEANIN ARG E VO 5] BB N A .
XANIR A EIAIJESD78ALE il FL R A B b
R 4-28 ErASEB
] e 20 %M HAY B/MED
LU FEEOY eI EN Ta=+125<, & JESD 78E %A +200mA, 1.5*VDDMAX

1. EFERERZME TR,

4.3.13 1/O¥%g 045k

B FSRN/ HyAE

BRARRRBBEE, R R SEUR IR 4-4R0 AT RS A IO 142 A CMOSRITTL.

£ 4-29 |/OFF S

Fiin=) S8 %1 BR/ME HAEE | BRKXME LA
Vop=3.3V Vss - 0.8
Vi LD AR ENE Vbp=2.5V V/ss - 0.7
Vop=1.8V Vss - 0.3*Vop v
Vpp=3.3V 2 - Vobp
ViH PN R iV Vop=2.5V 1.7 - Vop
Vpp=1.8V 0.7*Vop - Vobp
Vpp=3.3V 200
Vhys gf Fifil & 2% B RIR | Vpp=2.5V 200 iy
Vop=1.8V 0.1*Vpp®@
e G O Vpp=Maximum 1 ) L WA
Vpap=0 5% Vpao=Vop®
VDD=3.3v,Vin= Vss 80 - 220 kQ
Reu 5 Mek a3 CEREL
VDD=1.8~3.3v,Vin= Vss 60 - 500 kQ
Rep BRI 3 CEREI VDD=3.3v,Vin= VDD 80 - 220 kQ
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VDD=1.8~3.3v,VIN=VDD 60 500 kQ

Cio 110 5| JHIH 2% - - 5 - pF

1. FEESRR BT PRIB B K. HEEAIEMAEE, AEA PR,

2. #z/100mV.

3. WRAEAHAR T RG] EE AR E U EE I T RE T R K AE .

4. BRI A PR BT — AN AT R PMOS/NMOS S 3 .

5. Veap 215 10 BN IE.

BT 1105 D #ECMOSHITTLHE A (A FH AL E), EIREEE R T 2™ K CMOS L2 TTLS 4L
XS R

GPIO(E FH i N\ /i i 1) v] LA W Bl th 22 18 +/-12mA L . fER P REF . 1O B3 B 2 Zi R IE DK 5 F
AL 4. 27545 A 280 e KU fH -

B A 1/O% H M Vop 3R IR AT, 1 EMCUZEVpp E3REU B Kia AT HUIR, ARl
{EIvoo(R 4-2).

B A 1/Ou DWW H M Vss b H BT AT, I EMCUTEVss it i KIE 1T
KABEEIvss(E 4-2).

e PR

BRI, R 4-31% S BURE s
Uity 1 #A2E FEACMOSHFITTLHY

YRS B KAUE

i A Vop it L HLE AT &R 4-4 6 FIEAS 2. FITA 10

* 4-30 109KBHE J1RW

lon, loL, lon, loL,

REHR VDllao:é.sv VDllaozLa’.sv VDD=2.5V VDD=2.5V VDD=1.8V VDD=1.8V A
2 2 2 -15 15 -1 1 mA
4 -4 4 -3 3 2 2 mA
8 -8 8 -7 7 5 5 mA
12 -12 12 -11 11 -7 8 mA
1. BRIHRIE, AEA IR,
R 4-31 it AR
5 2% * w/AME BKAE B
Vop=3.3V, loL¥W=2/4/8/12 Vss 0.4
Vo™ it A LT Vop=2.5V, loL(¥=2/4/8/12 Vss 04
Vop=1.8V, loL®=2/4/8/12 Vss 0.2*Vop v
Vop=3.3V, lon®=2/4/8/12 240 Vob
Vor® it e T Vop=2.5V, lon®= 2/4/8/12 1.80) Voo
Vop=1.8V, lon®=2/4/8/12 0.8*Vop Vbp

a0 w Dd R

79

5P R LR o BURA LR AR Fe 4-20P 45 Hh 92 0 e KATREAEL, [ o % R PP AT LAO A2 1 J40) S et bvss.o
U5 0 LR oL AR A AR e A-27P 4 H (K 2 B R AT AR, RIS Lo Fry S R (BT /O BV il D) A~
HERETHER N, AEE M.
SEPRIRENBE S WA 4-30,
PC13,PC14,PCISANYE I [l P .

T Ivopo
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N AT TR
i N ST XOREUE 7 e B 4-9H15R 4-3245 1 .
BrAEFERIBEE, R 4-32%H NS EUR A A SR E AL R &R 4409552,
# 4-32 HONH R
DSy[1:0]E&. & "5 S % B/ME | BKE L:<LivA
CL=5pF,Vpp=3.3V - 75
fmax(10)out BRAR CL=5pF,Vpp=2.5V - 50 MHz
CL=5pF,Vop=1.8V - 30
CL=5pF,Vpp=3.3V - 3.7
00(2mA) tioyout i H FiE By CL=5pF,Vop=2.5V - 4.8 ns
CL=5pF,Vpp=1.8V - 7.2
CL=50fF,vDD=2.97V,vDDD=0.81V
taoyin LIPS TAI) input characteristics at 1.8V and 2.5V - 2 ns
are derated
CL=10pF,Vpp=3.3V - 90
fmax(ojout R CL=10pF,Vop=2.5V - 60 MHz
CL=10pF,Vop=1.8V - 40
CL=10pF,Vbp=3.3V - 35
01 (4mA)
taoyout o HH e B CL=10pF,Vop=2.5V - 45
CL=10pF,Vbp=1.8V - 6.8 ns
CL=50fF,vDD=2.97V,vDDD=0.81V
taoyin i N SERS input characteristics at 1.8V and 2.5V - 2
are derated
CL=20pF,Vpp=3.3V - 100
fmax(ojout R AR CL=20pF,Vop=2.5V - 75 MHz
CL=20pF,Vpp=1.8V - 50
CL=20pF,Vpp=3.3V - 3.5
10 (8mA)
tgojout A SR CL=20pF,Vbp=2.5V - 4.8
CL=20pF Vpp=1.8V - 6.6 ns
CL=50fF,vDD=2.97V,vDDD=0.81V
taoyin & N FE I input characteristics at 1.8V and 2.5V - 2
are derated
CL=30pF,Vpp=3.3V - 120
fmax(ojout R AR CL=30pF,Vop=2.5V - 90 MHz
CL=30pF,Vpp=1.8V ) 60
CL=30pF,Vbp=3.3V - 3.4
11 (12mA)
tioyout A S By CL=30pF,Vop=2.5V - 4.3
CL=30pF,Vbp=1.8V - 6.4 ns
CL=50fF,vDD=2.97V,vDDD=0.81V
taoyin i N JE ) input characteristics at 1.8V and 2.5V - 2
are derated

1
2.

1/O¥ 1 (1) 3R 2N e 77381 PMODEY[1:0] AL & , £ WL 7 FAt A <GP0 L it B 25 47 25 I B .

RKINHRAERE 4-95E Lo
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4-9 i N A P € SC

99% 10%
I I

EXTERNAL OUTPUT on

CL

' trgIO)out ) ' tfglO)out | |

| ' ' |

| R
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”
4-10 fEHAEIR
DVDD VDD DVDD

Signal Input » Chip core » Output 1/O »Signal

!

0,
Input ><7|35\?5{]D Input 50% VDD

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

4.3.14 NRSTE|Bisete

NRST 5| % N IK 2048 FHICMOS L Z, N IREE A — MASREWT T 1Y _Edi HLFH , Reu(Z IL3R 4-33). BRAERS I 156 8H,
* 4-33FHINSERM AR AL E R GR 4410552,

% 4-33 NRST 5| [t

"5 S8 %44 s/ ME HRME wAE Bhr
ViLnrsn® NRST i NG & - Vss - 0.3*Vop v
ViHnrsT) NRST %y \ & HF L - 0.7*Vop - Vobp

Vhys(NRST) NRST Jiti 25 5 fit & 2% FL R IR i - - 300 - mV
Reu 559 _ER SR L@ Vin= Vss 30 50 80 kQ
Vrnrsn® NRST Hi A JEB Kb VDD=3.3V - - 100 ns
VnrrsT) D NRST % A JEJE Ik ik VDD=3.3V 300 - - ns

1. HEHRE, AREA LR,
2. EREPHR R AN EER E P A BN A TR FIPMOSEEH . X ANPMON/NMOS T 55 ) B BEAR 7N (4 15 10%)
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4-11 W HINRST 5] B

VDD

External reset circuit®

Internal reset
—

\T

Filter

1 JEBAEA.
2. HPDARIENRST S| IR BALRRAS AR T % 4-33h H1 KR KViivesn L T, S IMIMCUA RS B E A .

4.3.15 TIMSE I 2844

* 4-34. R 4-35. F 4-36/1F 4-375H IS EH A RIE.
A o N 2 DhRE 5] IR G b bess . BT R ANEET P PWME ) REE TS, 18 WLA4.3.13715 .

% 4-34 ATIML/2/3%51E®

w5 S8 *AF B/ ME BAE BAfr
- - 1 - trimxcLk
t N A AR
res(Ti) SRR PRI frwcoLk= 240MHz | 4.16 - ns
- 0 frimxcLk/2 MHz
f CH1 £ CH4 52 I 28 /PRI Bh AR
=T B CHA M B e oMz 0 120 MHz
ResTim SE I 35 73 HE 28 - - 16 bit
{COUNTER MIERE T NIRRT, 16 frihEEs - 1 65536 tTIMxCLK
S A frimxcLk= 240MHz | 0.00416 273 us
- - 65536Xx65536 trimxcLk
¢ BT B L
ax_cout | FEKATHEIH AL friveLk= 240MHz - 17.9 s
1. HEHRIE, AEEFEHIER .
% 4-35 GTIM1/2/3/4/5/6/745 1D
w5 BH % B/AME BXE L Wiv
- 1 - trimxcLk
tres(TIM) SE I 2843 B TH] frimxcLk= 120MHz 8.33 - ns
frimxcLk= 180MHz 5.56 - ns
- 0 frimxcLk/2 MHz
fext CH1 % CH4 WIE I 35 AMER I 8P4 | frimxek= 120MHz 0 60 MHz
frimxcLk= 180MHz 0 90 MHz
ResTim SE I #8532 - - 16 bit
i R i - 1 65536 trimxcLk
tcounTER ?fﬁ%‘:ﬁgw ARIRTBRIN 16 bt 22k frimxcLk= 120MHz 0.00833 546 us
frimxcLk= 180MHz 0.00556 364 us
- - 65536x65536 trimxcLk
tmax_count | FOK AT RE M THEL frimxcLk= 120MHz - 358 S
frimxcLk= 180MHz - 23.9 S
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we s %1 B/AME BAE i::¥iv
_ 1 - trimxcLk
t SE I S e
res(TIv) FER BRI P F] frivseLk= 240MHz | 4.16 - ns
- 0 frimxcLk/2 MHz
f CH1 % CH4 152 i 32 &b i i
T PRI 8 51l B A7 frimxcLk= 240MHz 0 120 MHz
Restim TE B 38 r HER - - 16 bit
teoUNTER IRFE T NPT, 16 At Eed - 1 65536 trimxcLk
e A frimxcLk= 240MHz | 0.00416 273 us
- - 65536x65536 trimMxcLK
t =] AT 68 (18- %
MAx_counT | BRI HERT T frivxcLi= 240MHzZ - 17.9 s
1. H¥HRIE, AEEFEFIER .
£ 4-37 LPTIML/245: 14O
s ¥ &M B/AME BXE BAr
. - 1 - triMxcLK
t R AN A e ‘B
res(TI) SRR SO F] frixcL= 120MHz | 8.33 } ns
- 0 frimxcLk/2 MHz
f CH1 Z CH4 [ 5E I} 28 413 s b 4 26
T R B S = oMz 0 60 MHz
ResTim BN 2R PR - - 16 bit
MR T WIS ER, 16 At Eas - 1 65536 trimxcLk
tcouNTER -
I i JE] 4 frimxcLk= 120MHz 0.00833 546 us
- - 128x65536 trimMxcLK
. o1 T £ AL
Max count | R TREATT I frivneLk= 120MHz - 69.9 ms

1 W8 RIE, AR .

4.3.16 &4

#* 4-38 IWDG f KAE /N HEE AR (] (LSI = 32 KHz)

WA PD[2:0] B/PHERL[11:0]=0 B KBHERL[11:0]=0xFFF Bfr
/4 000 0.125 512
/8 001 0.25 1024
/16 010 05 2048
/32 011 1.0 4096 ms
/64 100 2.0 8192
/128 101 4.0 16384
1256 11x 8.0 32768
1. HRIHRIE, AEA IR,
* 4-39 WWDGHR KAl /N2 A7 15 18] (PCLK1 = 120MHz)
i Tap TIMERB[L1:0] /RS B KR A
n 0 0.0341 556.92
12 1 0.0682 1113.84 ms
13 2 0.136 2227.68
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| | 3 | 0.273 445536 | |
1. EHEHRIE, ATEAFEF .

4.3.17 1PCEO%E

BrAERRAIBEE, 3R 4-40%1 H (IS BUS i SRR, feclk R FIVop it LU TF A 3R 4-41025 - 215 2.

N32H487 i () 1PCH LA S A EPCIBE UM, (B R IR]: SDAMSCLANZ RIS, HBCE AN
TR, £S5 ATV oo 18] [IPMOSE #R M, (EYIRAFAE .

1PCH RS T35 4-40, A kf Nt 2 H Zhae 51 I (SDARISCL) R PEVERS, 2 ILE54.3.137,

X 4-40 12CHE: MO

AR G5 PR P+
3= %
il i CYSEE R ZNEE G 2
fscL 12C O HiR 0.0 100 0 400 0 1000 KHz
thsTa) FEUE S A R BRI (] 4.0 - 0.6 - 0.26 - us
tw(scLy) SCL K g H B 7] 4.7 - 1.3 - 0.5 - us
tw(scLh) SCL. B e B[] 4.0 - 0.6 - 0.26 - us
tsusTA) HE W IR KAL) 47 - 0.6 - 0.26 - us
thspa) SDA HHfE CRIFIN 8] 300 - 300 - 0 - us
tsu(spa) SDA # 57 i 8] 250.0 - 100 - 50 - ns
t i
t“(zz:) SDA 11 SCL |-+t ] - 1000 20 300 - 120 ns
i:‘;i:’ SDA 1 SCL T [H ] - 300 - 300 - 120 ns
tsusTo) 12 10 25 A S S I ] 4.0 - 0.6 - 0.26 - us
{5 1L & = TP R 461 i 8]
tw : N NP . - . - . -
(STO:STA) (2575 R) 4.7 13 0.5 us
Cb TR 1R - 400 - 400 - 550 pf
tw(soa) e A7 2 1) - 3.45 - 0.9 - 0.45 us
bv (ack) IS K 7] - 3.45 - 0.9 - 0.45 us
o :‘D: 2 e A 20N A e Y
o ﬁi);ﬁﬁz%m%ﬂ%mk & ik 0 50 0 50 s
i
1. HEWIHRIE, AEEFEH .
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4-12 12C I ZRAZ I A & e e ()

vDD VDD

(2) (2)
4.7KQ g .
4,7KQ 1009(3)

I2C Bus { A SDA
W/ scL

3)
100Q"

Repeated Start
Start Condition fmdltlon

scA /(T
y )< j{: - - S'tgrt Condition

—>—<— —ii— | o P -\
Heon o t ! f‘SU(StDrzDA) N -—> \t—
V(SDA) Nk Z W(STA:STO)
IQ(STA) tW(SCKH) - il o i —Pt—‘ﬂ— StOp Condition:
SCL —F—= — vACK)
—\_/ \ / \_/ \_/_ ‘\_/
h " é t
tW(SCKL) — t(SCK)—> .4_ —— (SCK) \ . ;i(STO)
— /fg ;= 9 th clock
1*clock cycle

1. W& SEE TCMOSHF: 0.3VopH10.7Vop.
2. biHBHEERETI2CE OEE
3. FHPA{EECR TSR B AR, ATCAASES R ATHRL, FELEIE.

4.3.18 SPI/12S¥: 4

FRAEREAUEA], R 4-415HISPIZEANR 4-425 H H12SSHURAT HIFA IR AL, froLix ANV oo fit L LT
FraaR A-ARIFATF RT3

A et N 2 DhRE 5] IEI(SPIFINSS. SCLK. MOSI. MISO, I12SfWS. CLK. SD)4tEiErs, S5
4.3.13%,

\
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# 4-41 SPIHFMED
e B3 %M B/ME HAE BAXE | HA4
f T - ;
1 /t‘:‘(csth) SPIF B % ﬁ;;ﬁ - - 28 MHz
DuCy(SCK) SPIN NI B (525 H SPIMAEE 45 50 55 %
tsunss) @ NSS#E L] 7] A tscLk/2 - -
thuss)™ NSSEREFF 7] AR tscLi/2 - -
o)
tasoLkr) i SCLK i A R i 7] FRER tsciw/2- 1 tscLk/2 tsaw/2+1
twscky®
tsu(MI )(1) 2w A R 3‘51‘3‘3’22? 3 - -
tsu(SI)(l) %ZTE&HU)\%M‘ET]EH }J\*ﬁﬁ 35 - -
thovn® s . F 2.5 - -
e @ HOE S N PR RN T TS > - - ns
taso) D@ Fc i U7 A (8] M 9 - 2*tscLkl/2
tais(so) @ By 28 1 () MR 9 - 16
tuwsoy® et S M (T BE I 2 J5) - 9 13
e ekl R (AL 2 ) : 3 5
thso)® st i MARE (IR 2 )R) 5 - -
oy ® | R HIRFER 1 LA REDIE ) 0 : :
1. HBTHRE, AEAEFFNER,
2. I/MERIRIRShE H BN ], SR AE RN IR SRS S 1 B K ]
3. H/MERIR IR RN, R E R RTEER 4 B T FHAS (R i K fa]
4-13 SPIRf /7 B — M FICLKPHA=0
CLKPHA=0
NSS input \ Y A
£ |
: tunss) | te(scLi o /7 | thnss) I I
< £ > ¢ < > |
| T ! | |
|
CLKPOL=0 ! /' tuseuien | I : | |
| I twsoky | l T
I I gl | I I
| la(so) | I tuso) I thso) I dis(SO)
) | , H(SCLK) I
T | : ' ! ) I_H_tf(scuo |
MISO output 4< : : MSB out >q Bit6~1 out’” LSB out >—
tsu I |
= ,
T
MOSI input ]ZZZZZZZZZ>Q I MSBin E>< Bit6~lir// >< LSB in XZHHHNNNH
I
le thesn ;i
[}
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K 4-14 SPIF 7B — MAEAICLKPHA=1®W

NSS input \

CLKPHA=1

/,

—

te(scLi)

w!

tunss) 1€

>
|

77

thnss) |

l—>!

Lais(so)

| |

|

| I | I | |
CLKPOL=0 | Y N I

! | twsclke) 1 | I I

I I twserky | I I ! I

|
CLKPOL=1 I | | I : I | tr(SCLK) :

I taso) I It t I t;

: — I, tscuo
: | bu(so) ,, e . I
: Ji / va 1
MISO output —— >< : : MSB out >Q Bit 6~1 out >< LSB out >—
tsucsy : I thesy
‘ e //

wosioes. [T

. A7
MSB in E>< Bit 6~1 in ><

1. W& AR E T0.3Vop0.7Vop.
Kl 4-15 SPIRf P — FAEAO
NSS input //
| te(scLi) |
< > |
CLKPHA=0 : :
CLKPOL=0 | : |
B ! | | Il
I ! | | I
CLKPHA=0 : ' | !
CLKPOL=1 | | | :
I ' | : N
B ' | | Il
CLKPHA=1 I | [
CLKPOL=0 : : : : |
| : : | : | :

_ | [ |
CLKPHA=1 / | | | A teseu
CLKPOL=1 | | thscto

Ty | ! |~ Gw(SCLKA) | I L
> ! :‘ tuscikn) , | '
MISO input //////////// | msBin | D< //git6~1in : >< LSB in X?NNNNH
———+—, !
thovyy | , :
|
MOSI output >< MSBout | >€ /it 6-1 out : E>< LSB out ><
l
. .
tymo) H_Nth(""o)
1. & HARET0.3VopH0.7Vob.

E REABEIRA R NSING TECHNOLOGIES INC.

Hihik: ZRYITTRE LD X mBr b X 5 R #1095 B REEAR K E
Hiifi: +86-755-86309900 f#: +86-755-86169100
Ri3k:  https://www.nsingtech.com i%i: 518057



an,
%) ERER

www.nhsingtech.com

X 4-42 12SHEPED

el S8 XA B/ME BRE | B
fmcLk 12S =5 I i i % EXXL 5N 256x8K 256Fs®
oo | pasur i R (32000 : SaFs | MHz
Viger | SERIRE T (32bit) ; 64FsO
DUCy(SCK) | IS #i N\Bf b 5 25 L 12S PA = 30 70 %
sy @ | WSHT R ] EBLA :535 : 2
thows)™® WSLRIERT [A] FEA :ggg g i
tsu(WS) ® WS@EHTJ‘ IE‘I })\*%ﬁ :ggg ; :
thews)® WSLRIFRT [A] M :;23 8 :
twcLir® 2 y ¥ A = 3125 -
t D CLK = A ¥ B 1] FAEF, frok = 16MHz, & #48kHz 345 -
W(CLKL)
tsuso_mr )@ ERUE :;2; 2 :
SR A\ 22 57 B ] 1557 7 :
tsusp_sr)® M 1253 7 -
e S oo 0 :
BRI N PR RRI 8] 12S2 1
thsp_sp D@ MRS 1253 1 -
2 -
usosm® | Bkt WA BRI 2 ) e : e
2 -
tnsp_smy® O ORI 1] MR IER (RN Z ) :225 j, -
tuso_vm®@ | el H A e ] FRIEBE RIS IF) 1 - :
tson® | KA H R RS IG) oo : :

1. BEEHRE, REA R,
2. R#iTFfeck. Bltn, WRfeck=8MHz, NTecik=1/frcLk=125nS,

3. EHHURFEAR.

K 4-16 125 A2 I e B (KA s @

teeLk)

CLKPOL=0

| [ |
CLKPOL=1 —\—/—\—W
| |

|
| tweLkn) twerky) | : : . thows)
o | e
WS input \ | |
P | ' ' ' ly 1/
tsuews) k—»: : | Tusoosm 7 !4_:(150,517
y | / |
T .
SD transmit >< Last bit transmit®® >< :MSB transmit >< //Bit n transmit >< tIF:rirtr)llitt
tsu(ISD_SR)I thsp_sRr) \
—rle——
| | /£ -
SD receive >< Last bit receive® >< MSB receive >< /7, Bit n receive >< Ir_eacseti?/g

1. MEALEET0.3Vop0.7Vop.
2. BI— AT EBRARNL R IE I . TR — A1 2 BT XA AR AL 1 R % 20
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Bl 4-17 12SF B 7 I AR PR )@
’ tecLk) R trcL) trcLky
CLKPOL=0 : I \

I tsu(WS) I

| | |
CLKPOL=1 —\—/—\—/—\—/M

|
| : tw(cLkH) : tweLky) | : :
' ! | ' | ! ! |
i | |
WS input \1\ | | | // | /
I I 1Ty(sp_mm) 77 | X
1 | |<—>: , >
SD transmit >< Last bit transmit?® >< iMSB transmit >< //Bit n transmit Last bit
1 transmit
. tsu(SD_SR} thsomRr)
I I / -
SD receive >< Last bit receive® >< MSB receive >< //Bitn receive >< Last bit
receive
1. WEABE T0.3VopH0.7Vop.
2. R FEATIRARNL R IE U . TR — AN 2 BB XA AR 1 R % I
4.3.19 XSP 14t
# 4-43 xSPITESDRAE 2L H4EE
w5 S B/ ME BiiikidL)] BXE L:<Viv
fex QSPI i &% : . 60 MHz
1/tck) -
tw(ckH) N \ t(ck)/2-0.5 - tcky/2
SCK =ik [a] ns
tw(ckL) tck)/2-0.5 - t(cky/2
tsan) LN (€T VA ]| 25 - - ns
thany LN € TP S L] 5.5 - - ns
tviouT) i H R A R [a) - 2.5 35 ns
thoum) 4 HH B (R AR ST (1] 25 - - ns
P 4-18 xSPITESDRAR 2 T (I ¢
It el :: tek ;: |‘ t ke :L twiexy) J | tr (e
. | | | D | ©o
| | | | | | |
/| I\ |
Clock I I I I I | I SS
I | boun | Ithoumy | | | [
| | | I | | | | 1 1
|
Data output Q Do X | D1 X D2 /\ SS
| | :
! ! I(s(w)l th any I
"7 |
. / I
Data input \ DO I D1 D2 —
I I 1
I |
(. I
(I |
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% 4-44 xSPITEDDRIE R T I F7 1

e 3% B/AME SRIH BXE HAr
fox XSPIHH g% - - 60 MHz
1/tcky
tw(CKH) . . tcky/2-0.5 - teky/2 ns
SCK/5 i
tw(ckL) PR tcky/2-0.5 - tcky/2 ns
toan) o\ B R S T 3 - - ns
tsr(IN) 5 - - ns
thiany; thr(iny B N B R RF I [R] 2 - - ns
tviouT);twr(ouT) i H B R A S () - - 5 ns
thicoun);throuT) B H AR ORI (8] 4 - - ns
4-19 XSPI{EDDRAR A T [ 7
Jied !A e Ll ¢ ) ;L bwew N| | : (CK)l
Lo 3 | f ) h | ro
| | | | | | |
'/ | | I\ |
Clock | | | | | | SS
| | | 1% (OUT)l Ithr (©oun | | tur oum| the (oun | | |
I A I I L
| |
Data output Q Do : :X b1 |X b2 X X |X > SS
| | | + T
! | ! | Eran I Tty | : : | Grow :th |
AR e
Data input < Do X : D1 : X : D2 X X : D4 : x D5 F;—
T T | T | |
[ I I [
[ [ I Lo |
| | | | | |
# 4-45 xSPIZERXDSH I 45k
"5 B B/ME HRE BAE L:<F VA
fex %
1t XSPI B4 - - 60 MHz
tw(ckH) o {(CK)/2-0.5 - {(CK)/2
SCK R [a]
fw(ekL) {(CK)/2-0.5 - {(CK)/2
tvcLi) IS B 2Kk [A] - - t(CK)+2
thcLk) i v B 1) t(CK)+0.5 - -
tw(cs) 3 i I ) 3*t(CK) - -
toQ) B 48 N 20 1] 0 - - ns
tvps) B 1 S NG K [A] 0 - -
th(os) B 128 88 o N AR I (1] 0 - -
tyRWDS) B ik iy A K TR] - - 3*(CK)
tsf(DQ); tsr(DQ) o N J S ] 3 - - ns
thf(pQ); thr(DQ) A N DR BRI ] 2 - - ns
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tviouT); twr(oum) a1 H R A R (] - 6 7 ns
tnfouT); thriouT) B H B R CR R (] 35 - - ns

K] 4-20 xSPI£ERXDSHE T BT

twics
NCS |
by ———— {,0= Initial access ————] by
CLK, NCLK T YTy YT Ty Yo
|| S | | I | S— ) M | N | TN | SE— S S —
e borme e
t‘-ﬁ-” s hiDS
RXDS — !
L r
t-..-:G.JT: t'h"CLJ‘T: — La]_gnr_\-}- colnt ———————f t\aﬂ: L,,go: l-ﬂjﬁ! !
D[r.0] la wl.es..u I:|I.4 Alzswlﬁ: 158 0 ) § On | > 1 m 3 ]
|<—Command addrass —-|
Host drives DQ[T:0] and the memory drives RWDS.

4.3.20 FEMCHrE
LI 2§ )

B 4-21FF 4-248 78 T BB, £ 4-46FFK 4-4925H T AN IR 7. XEERG 45 R 2L N id
FEMCHC & 1531

> Hbuhk2E 7R [A] (AddressSetupTime) = 0

> HuhE I ] (AddressHold Time) = 1

> B I ] (DataSetupTime) = 1
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K 4-21 5AER 2R F I SRAM/PSRAM/NORISE AR I
[ tW(NE) ::
|
FEMC_NE <SSS>I |€7}7}7}Z;7
le———tvvor npy > : - tw(NOE) > :‘*I e Noe)
FEMC_NOE i A I
| | |
| | |
FEMC_NWE iiié/ : \Ikggztt
|
' |
—>: :4— tv(a NE) thia_NoE) r—H
I
cversa Z7777K X777
I
—>| [ E—tye g th(EsL_Not§)|<—|->||
B | I
FEMC_NBL[1:0] | \l I l/
| |
: | | = |t~ th(pata_nE)
I |<— tsu(DalaiNOE)—>|<_P: th(pata NOE)
: i: Lsu(Data_NE) >l |
1 |
FEMC_D[15:0] ' Data
_>E [**=tynaDv_NE) N X// / /
| |
< tunaDV) >
| |
FEMC_NADV®Y \ /

1. REFH2/B. CHID. 7EREL, AFFHFEMC_NADV.

# 4-46 F25AE R E T ISRAM/PSRAM/NORIE 1 I W@

i) 2% B®/AMEC BRAES LEiva
twne) FEMC_NEAKHT ] StHcLk — 0.5 Streik + 1 ns
tu(NoE_NE) FEMC_NEX{ 2 FEMC_NOEfI 05 5 ns
twnoe) FEMC_NOEKIH A StheLk — 0.5 Stok + 1 ns
thne_NOE) FEMC_NOE = £FEMC_NE = {R £} ] 0 _ ns
ty(a NE) FEMC_NEX{&ZFEMC_AF ik - 3 ns
th(a_NOE) FEMC_NOE 5 2 Ji [y btk fR K7 i 7] 4 - ns
tveL_NE) FEMC_NEX{XZFEMC_BLA % - 15 ns
th(L_NOE) FEMC_NOE & 2 Ji FJFEMC_BL{RFF Y [i] 0 - ns
tsu(Data_NE) B4 2 FEMC_NEX = £ 7 1 1] 2theik + 3 - ns
tsu(pata_NOE) H s ZFEMC_NOEX = ) 2 37 i) (1] 2theLi + 3 . ns
th(Data_NOE) FEMC_NOE &1 2 Ji5 4 fRFFi 7] 0 - ns
th(pata_NE) FEMC_NEX5 2 J5 i REFI 3] 0 - ns
tyNADV_NE) FEMC_NEx{X ZFEMC_NADV/& - 2 ns
tw(nADVY) FEMC_NADV/®& il ] oLk s

1. IOKZ)EE J18mA, Capacitive load = 30 pF
2. W& AEE TCMOSHF: 05VDD

3. tHcLk >= 1/240MHz
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K 4-22 FBaE RS FISRAM/PSRAM/NORE #E I T

e tw(NE) -
I |
FEMC_NEx _ _ _ N\ 1/17;7;71227
|
I I |
FEMC_NOE jiij)l i }'t;;ttt
[ ol . |
[ tvNwE_NE) > B e I L (T
| /
FEMC_NWE I |
|
—! |<— tya Ng th(A_NWE)lq——ﬂ
N ! |
|
FEMC_A[Z:SZO] Address | X////
|1 ) I |
-] I‘_tv(BLiNE) N(BL_NWE) | |
|
FEMC_NBL[L:0] m% NBL | >|(////
|
|
| I
I | | thData NOE)
| J th(pata_NWE),
™~ ty(Data_NE) | |l
| |
| |
FEMC_D[15:0] : < Data X// // /
- l—1t, 0V N | '
I
* twnADV) |
| |
FEMC_NADV® /

1. REFH2/B. CHID. 7EREL, AFFHFEMC_NADV.

447 FB AR HE T ISRAM/IPSRAM/NOR S #: 1 i (0@

s ¥ B/AME® = INI= L: ¥4
twng) FEMC_NEfKI} (7] 3treLk — 0.5 3tHok + 1 ns
ty(NWE_NE) FEMC_NEx{&ZFEMC_NWETK ltHeLk — 0.5 ltHerk + 0.5 ns
twnwE) FEMC_NWEfKHT [A] 1theLk — 0.5 lthok +1 ns
th(NE_NWE) FEMC_NWE 5 £ FEMC_NE & R $¢ [A] 1tHeLk - ns
tu(a nE) FEMC_NEX{&ZFEMC_AF 3k - 3 ns
tha_NwE) FEMC_NWE 5 Ji5 fy ik (R 45 I 8] Ithek - ns
tueL ) FEMC_NEx{.ZFEMC_BLA X - 15 ns
theL_nwe) FEMC_NWE 5 2 J FJFEMC_BL {RFF I [7] Itucik — 0.5 - ns
ty(Data_NE) FEMC_NEX{&Z 54 A 3% - 1theik + 3 ns
th(Data_NWE) FEMC_NWE 512 J& 1) 38045 ORI 18] 1theik-1 - ns
ty(nADV_NE) FEMC_NEx{&ZFEMC_NADV1K - 2 ns
twnaDy) FEMC_NADV&IH [] - Ithok +1 ns

1. IOKzhAE 78mA, Capacitive load = 30 pF
2. &SI E TCMOSHLF: 0.5VDD
3. thok >= 1/240MHz
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K 4-23 S5 285 FIPSRAM/NORISE #AE I T

FEMC_NOE

FEMC_A[23:16] m
FEMC_NBL[L:0] m

[
Ll

FEMC_NE § SSS \\I

4 .
Lw(NE) >

I<———tv(N OE_NE)

\
A

1
tw(NOE)

- el th(NE_NOE)
|

FEMC_NWE i i i 5/
|

—P-Hd— tva_ng

NN
-

thia_NoE)

I
_>'_'_H_tv(BL7NE)
I

X7

theL_NOE) |<—>|

NBL

7

|1
[
=t — A NE)
|1

|
|

Lsu(Data_NE)

- thpata_NOE)

o
-

Lsu(Data_NOE)

|

|

|

! e th(Data_NE)
T |

|

1

FEMC_ADIL5:0] —:—( Address

Y X777/

{
_’I_|<— tynaDV_NE) > | 1ty AD_NADV)
l——t, v/

|
FEMC_NADV ‘1

/

% 4-48 T R4 E HPSRAM/NORI /K 0@

Ziinc ZH B/MEO BRAEO Bfr
twne) FEMC_NEf ][] Tthork — 1 TtHelk + 1 ns
ty(NOE_NE) FEMC_NEX{&ZFEMC_NOEfX 3thek — 0.5 3tHeik + 1 ns
twnoE) FEMC_NOEAIK I [H] 4thoLk — 0.5 4tHok + 1 ns
th(NE_NOE) FEMC_NOE 5 £ FEMC_NE & {# 5 [1] 0 - ns
tu(a nE) FEMC_NEX{KZEFEMC_AF 5L - 3 ns
ty(NADV_NE) FEMC_NEx{XZFEMC_NADV/E& 1 2 ns
twnaDY) FEMC_NADVAIGHS 7] thok — 1.5 thok + 1.5 ns
th(ap_NADV) FEMC_NADV &2 JGFEMC_AD(Hhk) A 27 18] tHeLK - ns
th(a_NOE) FEMC_NOE &2 J& ¥y idik fRIsF I 7] tHoLk - 1 - ns
theL_NoE) FEMC_NOE® 2 Ja FIFEMC_BLRFFHT (7] 0 - ns
ty(eL_NE) FEMC_NEX{&%FEMC_BLA 4L - 1.5 ns
tsu(Data_NE) 5 2 FEMC_NEX = [ 82 37 B[] lthoik + 3 - ns
tupata nog) | B FFEMC_NOE i ) 7 I [ Itreik +3 - ns
th(pata_NE) FEMC_NEX&1.2 J5 (M4 SR 7] 0 - ns
th(Data_NOE) FEMC_NOE 1.2 J& B (R AT (5] 0 - ns

1. IOHKzhAE 18mA Capacitive load = 30 pF
2. MELEEFCMOSHF: 05VDD
3. thok >= 1/240MHz
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K 4-24 535285 FIPSRAM/NORE #E 3 %

FEMC_NEX \l
I

|
T
FEMC_ADIL5:0] —:—( Address |
|
|
FEMC_NADV /

-
<

tw(NE)

FEMC_NOE

|
:<—tV(NWE_N E) rle

FEMC_NWE [ \

+ |
Lw(NWE)—>|<_>I | th(NE_NWE)

)
NN\

/

|
—P-Hd— tva_ng

th(A NWE) ||
|

FEMC_A[23:16] ml( Address
I

—>'—'—|<— tv(BLiN E)
I

/4

th(BL_NWE) ||

FEMC_NBL[L:0] m NBL

XZ/77

|1
[
=t — A NE)
|1

|
H_>| thpata_NWE)

X7/

_>l_|<—l tynADV_NE) > |_|‘— th(aD_NADV)

I<_tw(N ADV )_>|

% 4-49 Tk R4 E HKPSRAM/NORE #1E K 0@

i ¥ R/AME® BRAE® LXivA
twne) FEMC_NEf&H ] Strek — 1 Stheik + 1 ns
tynwe_NE) FEMC_NEX{& ZFEMC_NWE1K 2tHeLk 2thok +1 ns
twnwe) FEMC_NWE1KA 8] 2tHeLk — 0.5 2tHek +1 ns
thive_NwE) FEMC_NWE 5 £ FEMC_NE = R FF [a] tHek — 1 - ns
tu(a nE) FEMC_NEX{XZFEMC_AH XL - 3 ns
ty(NADV NE) FEMC_NEX{XZFEMC_NADV1X 1 2 ns
twinaby) FEMC_NADV/{& ] tHeLk — 1 tHeLk + 1 ns
tiapnaoy) | FEMC_NADVE 2 JGFEMC_AD(H )4 A i ] thowk — 1 - ns
thia NwE) FEMC_NWE 5 2 J& 1) ik O 457 s (1] AtHeLk - ns
L ne) FEMC_NEX& ZFEMC_BLA %¢ - 15 ns
theL_NwE) FEMC_NWE 2 J5 IFIFEMC_BLLRRFI [H] thok — 1 - ns
ty(Data_NADV) FEMC_NADV i 2 it (R FE i (7] - tHeLk + 1 ns
th(pata_NWE) FEMC_NWE 51 2 J&5 U O Ae I 7] tHeLk - ns

1. IOKzhAE 78mA, Capacitive load = 30 pF
2. W& E TCMOSHF: 0.5VDD

3. trok >= 1/240MHz

LGP 2 9 2 s
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K 4-25% & 4-28%7R TR, # 4-508 K 4-5345H T AN RN P . IXERK 4 B E R Nk
FEMCHC & 15 3.

> BurstAccMode = FEMC_NOR_SRAM_BURST _MODE_ENABLE, {fifig% &Lt

MemoryType = FEMC_MEM_TYPE_PSRAM, 7#fi%s25% yPSRAM

WriteBurst = FEMC_NOR_SRAM_BURST WRITE_ENABLE, {ift% K 5#ME

CIkDiv=1, (IM{7fif%s =2 HCLKJE#H)(E:: CIKDiv/&FEMC_SNTCFGX 7 17#5 11 [fICLKDIVAT)
f# FINORIN {71}, DataLatency = 1; {#FPSRAMHS, DataLatency =0

(7£: Datalatency /&FEMC_SNTCFGxZ7 17 25+ [{IDATAHLDAY)

vV V V VY

K 4-25 [FPdE R4 E FINOR/PSRAMEER

FEMC_CLK

FEMC_NEx

FEMC_NADV

FEMC_NOE

FEMC_DI[15:0]

tac

t | |
d(CLKL-NExL) | | |
| | | |

|
BUSTURNEO

LKL-NADVY I tacLkL-NADVH) | |
| 1 1 1 1

| | | | | |
tycikL-av)! ! Lo ! !

|
td(CLKL»AIV)\:>:

FEMC_A[25:0] Ziz&

td(CLKL:—NOEH)

T

az

| |
t%u(DV-CLKH) : thicLkH-DV)

| |
| |
| |
| |

| t | |
T d(CLKH-NOEL) |
| | |
| t t
|

|

|

|

|

tsu(qV-CLKH)

t |
h(CLKH-DV)

l
qll |

|
Lsu(NWAITV{CLKH)

| <D

| | H-NWA:ITV)

XTI

e e LLLTTTTTITTTTITITIY

I
(WAITCFG:lb,WAITPOL+QB) '

gy

| | »
Lt

| >
tsu(N\{VAITV-c LKH) | thcLkH-NWA[TY)

L/ 717777

|
|
I

cewewwarr  ZZZITTTTTTTTITITITN . |/~

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

PPV PR . |
L

|

tu(NWAITV-CLKH) th(CLKH-NWAITV)

\L

#£ 4-50 [F]B IR E FINOR/PSRAM LI 7 (D@

=) S8 R/ME BKAE Bpr
twicLr) FEMC_CLKJ& 16.67 ns
td(cLKL-NExL) FEMC_CLK{KZEFEMC_NEx{f(x=0...2) - 1 ns
td(CLKL-NExH) FEMC_CLKf&ZEFEMC_NEXfH(x=0...2) 0 ns
tycLKL-NADVL) FEMC_CLK{&Z=FEMC_NADV/& - 2 ns
4 (CLKL-NADVE) FEMC_CLK{{%FEMC_NADV{ 3 s
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td(CLKL-AV) FEMC_CLK{EE@FEMC_AX%;&(X =0...25) - 2 ns
td(CLKL-AIV) FEMC_CLK{E&EFEMC_AX?E&L&(X =0.. 25) 2 - ns
ta(cLKL-NOEL) FEMC_CLKf&%#FEMC_NOEf& _ 1 ns
td(CLKL-NOEH) FEMC_CLK{kZFEMC_NOE & 15 - ns
tsu(DV-CLKH) FEMC_CLK%‘Z%FEMC_D[].SO]ﬁ&&i&ﬁ 3 - ns
thieLKH-DV) FEMC_CLK 2 JGFEMC_D[15:014 %Ki 2 - ns
tsu(NWAITV-CLKH) FEMC_CLK 5 Z FTIFEMC_NWAITH 2L 3 - ns
th(CLKH-NWAITV) FEMC_CLK & 2 JEFEMC_NWAITH L 2 - ns
1. 105EzhAE J78mA, Capacitive load = 30 pF
2. M S EEFCMOSHF: 0.5vVDD
4-26 [F]4EE HIPSRAME i} 7
I I I I I I I I
I I I I I - I
bueLo L >le »l tucik) I I BUSTUFIQN_O: I
I I I I I I I .
h I I I h
| DATLAT:].-—P: : : : :
L] lecLkined) ! ! | tackrnefsy | :
FEMC_NEx ! ! | | . L |
taccLkL-nADVL) | 1 T T T T T |
d(CLKL-NADVH) | | | | |
I T T T T T T
FEMC_NADV ﬂ | | | L |
tacLkL-av | I I I tacLkH-AIV) |
I I I I I |
FEMC_A[23:0] Z&ZZ& ! i ! i IW
I I I I I I I I
I I I I I I
tacLkL-NWEL) I I I tacLKH-NWEM
FEMC_NWE : : : : : : : :
I T T T T T f I
I I I I I I I I
I I I >y I I I I
: : : LICTNEE ) : tycLkLpat) | : : :
I I I I | I | |
I I I I I
e ose) ———+——+——| SR W 1///// /1
| | | T 1 t
I I I I I I I |
I I I I I I I |
| | ! I I I I |
I I I
vt ZZITITTTITTITITITTIN. — 7
(WAITCFG :Ob,WAITPOL+dB) : tsu(NIMIAITV-CLKH) | : : : :
: : : : th(CLKH-NWAITV) : : ! —
| | | | | {lacLfLneL)
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
# 4-51 [P AEE HPSRAME i} fFO@

#e B2 B/ ME BE L:<K (74
twcLK) FEMC_CLKJE 16.67 - ns
td(CLKL-NEXL) FEMC_CLK{EEEFEMC_NEXTEE(X =0.. 2) - 1 ns
td(CLKH-NEXH) FEMC_CLK%EFEMC_NEX%(X = 0 . 2) 1 - ns
tacLKL-NADVL) FEMC_CLK{&ZEFEMC_NADV/& - 2 ns
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t4(CLKLNADVH) FEMC_CLK{IX %FEMC_NADV % 3 - s
tacLKL-Av) FEMC_CLKfXEFEMC_AXH #(x = 16...25) - 3 ns
td(CLKH-AIV) FEMC_CLK%EFEMC_AX?E&L&(X = 16 . 25) 2 - ns
ta(cLKL-NWEL) FEMC_CLK{&%EFEMC_NWEf& - 1 ns
td(CLKH-NWEH) FEMC_CLK&E£FEMC_NWEH 15 - ns
ta(cLKL-Data) FEMC_CLK({&Z JEFEMC_D[15:0]45 %44 - 3 ns
tsu(NWAITV-CLKH) FEMC_CLK= 2 RIFEMC_NWAITH & 2 - ns
th(CLKH-NWAITV) FEMC_CLK& 2 JEFEMC_NWAITH 2L 3 - ns
td(CLKL-NBLH) FEMC_CLK{EEEFEMC_NBL—[%— 2 - ns
1. IOKzAE 18mA Capacitive load = 30 pF
2. MESEEFCMOSHY: 0.5VDD
4-27 [ 5 FINOR/PSRAMLH 7
I I I I I I I I :
I I I I I I L
USTURNFO
tW(CLK) ! ::: :: tW(CLIrK) : : IB :_ i
I I I I
FEMC_CLK | '
IR S e A B
i I I I I I I |
licLrLnga) I I I I I LaeLiL-NEH)]
FEMC_NEX | 1 | Lo | | | | |
I : : : : : ; : /
bcLkinapvy 1 ldcLKL-NADVH) I I I | [
| 1 1 1 1 1 L |
FEMC_NADV tﬂ I
— | ) | | T e vl
FEMC_A[25:16] M_ﬁ' partste X | l l l _xu7
I I I I I | | i T
I I I I I I ) I _>JI_ | —
! ' ' tycLiL-NoEL) ! I d(CLKIL-NOEH)
T T T | I I I I
FEMC_NOE I I I I I I I I 1%
I I I I : : : : /
I I I I I thcLH-ADV) I I I
| ItacLkL-ADivh | | | | | |
| | — > | t | |
| | | | | | N(CLKH-ADV) |
tycLkL-aov) | | i | peovcikn | | | |
f-— | | | > tsuanv-cLkh) |
I ! ! I |
| I | |
FEMC_ADI[15:0] —.( AD|50] |/ i ! i / / / / / / / / / / /
I
| | | tsu(NWAITV CLKH) : th(CL HAWAITY) |
! —— I I
I ! | |
4 | \ | (1 I
FEMC_NWAIT /77797779004///799460 N A\ LA
su(NW}XITV-CLEH) 1 ThcLkH NWA|TV) ! '
(WAITCFG=1b WAITPOL+dB) ! Lo ! e | L
I I I I I I I I
1 1 1 | L L L L
I I I I
e ZZ7/77TIIIITITITIIN (| UZZIIIT
(WAITCFG=0b,WAITPOL+0B) ! i I | | |
tsu(NWAITV-CLKH) th(CLKH-NWAITY) ' ! !
* 4-52 [F)26 5 FINOR/PSRAMILIN [37 (@)

#e E 28 B/MEO wAE BAr
twcLk) FEMC_CLKJ& 1 4tHeLk - ns
td(CLKL-NEXL) FEMC_CLK{E{}EFEMC_NEXTE{](X =0.. 2) - 1.5 ns
td(CLKL-NEXH) FEMC_CLK{XZFEMC_NEX& (x =0...2) 2 - ns
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td(CLKL-NADVL) FEMC_CLK{EEEFEMC_NADV{E& - 2 ns
t4(CLKL-NADVH) FEMC_CLK{ ZFEMC_NADV 3 - ns
td(CLKL-AV) FEMC_CLK{E&EFEMC_AX%&L&(X = 16 . 25) - 2 ns
tacLKL-AIY) FEMC_CLK{XZEFEMC_AxT#(x = 16...25) 2 - ns
td(cLKL-NOEL) FEMC_CLKf&%#FEMC_NOEf& - 1 ns
td(CLKL-NOEH) FEMC_CLK{KZFEMC_NOE® 15 - ns
tacLkL-ADV) FEMC_CLK{K#FEMC_AD[15:0] %X - 3 ns
td(CLKL-ADIV) FEMC_CLKTEEEFEMC_AD[].S0]36&‘& O = ns
tsuADv-cLKH) FEMC_CLK /& 2 HIFEMC_AD[15:0]47 % 44 3 - hs
th(CLKH-ADY) FEMC_CLK &2 JEFEMC_AD[15:0] 5 254 2 - ns
tsu(NWAITV-CLKH) FEMC_CLK & Z BjFEMC_NWAITA 2 3 - ns
th(CLKH-NWAITV) FEMC_CLK 2 JEFEMC_NWAITH R 3 - ns
1. IOZKzhAE #78mA Capacitive load = 30 pF
2. MERKEETCMOSHF: 05VDD
3. tHoLk >= 1/240MHz
K 4-28 [R5 HPSRAME I 7
I I I I I I I
- ! ! | BUSTURN=Q |
W(CLK) |t la————t tu(cL) | | | | :
Y I | I I I |
FEMC_CLK ; \ \_/—\_/_\_/_\_/_\_/_\\_._
I I I )
' | DATLAT=0-— ! ! | |
| I I | _'j‘/__
FEMC_N Ex : td(CLKL-NEIrL) : : : td(CLKL{-NEXH) :
tacLkL-NADVL) | TacLRL N ADVH) : : : : :
FEMC_NADV . ' — ! AN
tacLkL-av | | : : : td(ClLKL-A )
FEMC_A[25:16] I ! L l W
I I I I I I I
I I I I I
ik L-NWEL) I I I I I
FEMC_NWE | [ ! ! ! ! td(CLKL:-NWEH) | ;
| 1 I I I | |
I It I I I I I
| 1 lacLkL-apvp | | | | | |
I I > N I I I I I
tacLkL-apv) ! | taccLkL-Dath) [ | | | |
| | tacLkL-Data) ! | | |
I I | I I | |
I Il L d L
FEMC_AD[15:0] ——  aphsa) | bl X e >< 777 117777/
I I [ I T [ [
I I | I I | |
I I | I I | |
, . | X X . .
| | I I
revewarr  LL/1I11111/ 111111\ o\
I I [ I I [ [
(WAITCFG=0b,WAITPOL+(B) | tsuNWAITV-CLRF) b ! !
| | I ThCLKH-NWAITY) | | | Aj;;‘
t t | | | tacLKL-NBLH)I
FEMC_NBL | | "\ o )
I I I I I I I
1 ' 1 1 1 1 1
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% 4-53 [ EHIPSRAME I FF@

s S8 w/MEO wAME Bhr
twicLi) FEMC_CLK & AtHeLk ns
ta(cLKL-NEXL) FEMC_CLK{XZEFEMC_NEX{ii(x = 0...2) - 15 ns
ta(cLKL-NEXH) FEMC_CLK{KZFEMC_NEXfi(x =0...2) 2 ns
ta(cLKL-NADVL) FEMC_CLK{&ZEFEMC_NADV/K - 2 ns
td(CLKL-NADVH) FEMC_CLK{KZFEMC_NADV®& 3 ns
tacLKL-Av) FEMC_CLKfkEFEMC_AXH #(x = 16...25) - 3 ns
tacLkL-AIY) FEMC_CLK{XZFEMC_AXTH(x = 16...25) 2 ns
ta(CcLKL-NWEL) FEMC_CLK{&%EFEMC_NWEf& i, 1 ns
ta(cLKL-NWEH) FEMC_CLK{&ZEFEMC_NWE?; 15 ns
tacLkL-ADV) FEMC_CLKf&ZEFEMC_AD[15:0]f %X - 3 ns
tacLKL-ADIV) FEMC_CLK{KZFEMC_AD[15:0] 54X 0 ns
ta(cLKL-Data) FEMC_CLKIXZ JEFEMC_AD[15:0]45 % - 3 ns
td(CLKL-NBLH) FEMC_CLK{&%EFEMC_NBL 2 ns
Lsu(NWAITV-CLKH) FEMC_CLK &2 BIFEMC_NWAITH 2 3 ns
th(CLKH-NWAITV) FEMC_CLK 2 JEFEMC_NWAITH %L 3 ns

103Kz & /18mA, Capacitive load = 30 pF

W S % B TCMOSH: 0.5VDD

theLk >= 1/240MHz

NAND3#Z | 435 FE M 7

] 4-29% [ 4-32380R8 T RD Y, £ 4-5A% TR 7. XS o 4 R 2 14 IR R IRFEMCIC &

H » > =

4
oy

COM.FEMC_SetupTime = 0x01; (7£: FEMC_NCMEMTMXxI{SET, x=2...3)
COM.FEMC_WaitSetupTime = 0x03; (#:: FEMC_NCMEMTMxxJWAIT, x=2...3)
COM.FEMC_HoldSetupTime = 0x02; (7%:: FEMC_NCMEMTMxx{JHLD, x=2...3)
COM.FEMC_HiZSetupTime = 0x01; (%: FEMC_NCMEMTMxxMIHIZ, x=2...3)
ATT.FEMC_SetupTime = 0x01; (3¥: FEMC_NATTMEMTMXHISET, x=2...3)
ATT.FEMC_WaitSetupTime = 0x03; (7%:: FEMC_NATTMEMTMXx{WAIT, x=2...3)
ATT.FEMC_HoldSetupTime = 0x02; (J¥: FEMC_NATTMEMTMX{JHLD, x=2...3)
ATT.FEMC_HiZSetupTime = 0x01; (JE: FEMC_NATTMEMTMXxMIHIZ, x=2...3)
Bank =FEMC_Bank_NAND;

MemoryDataWidth = FEMC_NAND_BUS WIDTH_16B; (JE: #2854 55 fE=16/7)
ECC = FEMC_NAND_ECC ENABLE; (7f: f#REECCit#)

ECCPageSize = FEMC_NAND_ECC _PAGE_512BYTES; (J¥: ECCTHi K/N=51274)
TCLRSetupTime =0; (#: FEMC_NCTRLX[¥JCRDLY)

TARSetupTime = 0; (J¥: FEMC_NCTRLXx{JARDLY)

YV V V ¥V V V V V V V V V V VY
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Bl 4-29 NAND® il 28 1535 1E I 7
FEMC_NCEX  Lon
CLE(FEMC_A16)

|
ALE(FEMC_AL17) X X
i
|
|
|

taaLE-NOE) | th(NOE-ALE)

FEMC_NWE J
FEMC_NOE(NRE) J \I\ /

I | I
tsup-NoE) P ty(\oED)
| |

FEMC_D[15:0] ST N ——

B 4-30 NAND#Z il 2% 5 #E K

FEMC_NCEX [ ow

ALE(FEMC_A17) | .
CLE(FEMC_A16) X X

I 1 I
I

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

|
FEMC_NWE J \ /

FEMC_NOE(NRE) J

>7

tynweD) —! :<_th(NWE-D)_>|

N

FEMC_D[15:0]
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K 4-31 NAND# il #5 7538 F A7 6if 25 18] g VR B

FEMC_NCEX | ow

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

taALE-NOI th(NOE-ALE)

-
-«

< 4
Bl Lw(NOE)

I
ple
I
| I
FEMC_NOE J \ /
I
I | I
tsup-NoE) :“’“—H th(NoE-D)

AT SIID——

.

FEMC_D[15:0]

4-32 NANDFZ il #5728 FI A7 fifs 22 (6] 1) 5 BR AR TR

FEMC_NCEx _Low

ALE(FEMC_AL7) X X
CLE(FEMC_A16) |
: : I th(NWE-ALE) I
lyaLenwe) (- > twNwE) > ;: >
I I '
|
|
|
FEMC_NWE J \I ,I/
' |
' |
! !
! |
FEMC_NOE J : [ . |
——t pNWE
tnwe-D) :<_>: IN_th(NWE-D)_ﬂ
|
. A
FEMC_D[15:0] { —
. 4-54 NANDINAE 1S Ji BA 1B 7 R 1@
ia] 2H B/ME BKE X4
ta-NwE) FEMC_NWE & 2 i Z2FEMC_D[15:01%#f 4% StreLk + 2 - ns
tw(NOE) FEMC_NOEAHT [7] 4theik-1.5 AtHeik+1.5 ns
tsu(o-NoE) FEMC_NOE 2 il ZFEMC_D[15:0] ¥ A %% 6 - ns
th(NOE-D) FEMC_NOE 2 J&i & FEMC_D[15:0] ¥4 5 %% 2 - ns
twinwe) FEMC_NWE(KHT [A] Atheik-1 Atheik+l ns
ty(NWE-D) FEMC_NWE{KZEFEMC_D[15:0] 54 A 3 - 0 ns
thNWE-D) FEMC_NWE & ZFEMC_D[15:0]%4 & 2% 2tHeLk + 3 - ns
td(ALE-NWE) FEMC_NWEALZ i ZFEMC_ALEf 3% - 3trHeik + 1.5 ns
th(NWE-ALE) FEMC_NWE & £FEMC_ALE T3k 3theLk + 2 - ns

102

E REABEIRA R NSING TECHNOLOGIES INC.

Hihik: ZRYITTRE LD X mBr b X 5 R #1095 B REEAR K E
Hiifi: +86-755-86309900 f#: +86-755-86169100
Ri3k:  https://www.nsingtech.com i%i: 518057



ay

%) ERER

www.nhsingtech.com

td(ALE-NOE) FEMC_NOEMK 2 Hf &2FEMC_ALEH 4L 3tHeLk+ 2 ns

th(NOE-ALE) FEMC_NOE®&E £FEMC_ALELRL 3tHelk+ 3 ns
1.  Capacitive load = 15 pF.
4321 USB_FS_Devicef¢k
USB(4iE) £z 1 LB id USB-IFIAE

% 4-55 USBFS/3 i [a]
5 S BXE Az
tstarTup® USBYK % 2% J5 2 it (7] 1 s

1 BHBHRIE, AEAF .

* 4-56 USBFSHE JilstE

e | BH | %1t | ge® | mm® | s
i\
Vob USBH#/f H1 @ - 3.0® 3.6 \%
Voi® E N R BE I(USBDP, USBDM) 0.2
Vem® ZE o L A& Voiiu 0.8 25 Vv
Vse® BB AR R - 1.3 2.0
i H HF
VoL A A P 1.5kQIRLIEZE3.6VE) O - 0.3 v
VoH A v P 15kQHIR LI Z Vss® 2.8 3.6
2. JITA B EE T A A DA A 2 v
3. AT BEUSB2.04 A MVEFE, USBER{EHR K N3.0~3.6VHE.,
4. IERFUSBINRER] ATE2.7VARBILRIE, MIASEAE2.7~3.0V HL i BB T B2 i B <R
5. HZEAIEEMAE, AELEF IR .
6. AN BILSKQEREF, FAE,
7. RUEERZEFIUSBIKEhZS L 7%
4-33 USBH J¥: #5155 LT+ F1 R B[] 5 S
Differential Data Intersection
Line
e b ) . §
Vss H H
S>HE PHE
tf tr
& 4-57 USB4-i i < 1
Zin] BH 20 ga” | srm® | BAr
tr T [E)@ CL < 50pF 4 20 ns
tr B @ CL < 50pF 4 20 ns
trm ) N RGN tr/ te 90 110 %
Vers AR T2 L E® - 1.3 2.0 Vv
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1. B¥IHHEE, AEAP IR,
2. MEHIEESMN10%E90%. FLIEEL, S IUSBMITEETE(2.00R).
3. USB_PD (D+) il USB_DM (D-) b ATFEESMHA& R B ICREHP D ES AR T . DEETEHRA

IR FEF

4.3.22 USB_HS_DualRolefgtE

# 4-58 USBHSH i A 45k

www.nhsingtech.com

5 E =i %4 BME | BRUE | BKMfE | B
Voo @ USB TAEHE - 3 3.6 \Y;
LS/FS FUNCTIONALITY
VDIFs ZE N RIBUE (FSILS) - 0.2
VeMrs 7257 FLAFTEHE (FS/LS) A Vor JaH 0.8 25
WALFO | vise | Bl d T dUR (FS/LS) - - 0.8
\Y;
ViHse B PRI G FRL T FEL T (FS/LS) - 2.0
Vorrs Fr A fa I HL P (FS/LS) RLof 1.5kQ to 3.6V - 0.3
i ) PO —
VoHFs st o = S (FSILS) RLof 15 kQ to Vss 2.8 33 3.6
Rep®) USBHS_DM/DP Vin= Vb - 15 .
Reu® USBHS_DM/DP VIN= Vss - 15
ZHsprvD IR 4 BT e IR - 45 Q
HS FUNCTIONALITY
DIHS ZE N R (HS) - 0.1 - - \Y
VeMHs 725 FERE R (HS) - -50 - 500
] SZ(L)
AR VHssQ HS ARIBAs ) R {E - 100 150
VHsbsc HS Wi B{E - 525 625 mvV
PT—— VoLHs ﬁﬁfﬁi P4 H LR 45Q ﬁﬁ%z -10 - 10
VOHHS iR ey EL ST R 450 713 360 400 440
L HBHRIE, A4 R,
% 4-59 USBBhZ&HHEW
w5 ZH %4 B/ME HRE BXE E: Viv
TR T TE(FSILS) CL=50pF 4 - 20 ns
THsr #Z45y EFFIAI(HS) 500 - - ps
Ter NN EIEES) CL=50 pF 4 - 20 ns
THsF ZE 507 T BT (8] (HS) 500 - - ps
VCRS i HH B UK AE XCHA R (FS/LS) 1.3 - 2 \Y

1 W RE, AEA P .

4.3.23 15|22 R 4% (CAN)EE O 4e:

A et N 2 ThRE S| I (CAN_TXAICAN_RX) B EERS, 1% W.454.3.137 .
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4.3.24SDIO¥: 4%
GAE R, % 4-60F1 HL 12 MU A FBRBEEFE | focLiod TR ATV op L LR RF 36 4-460) 26 1R 48 551,
1 e Nt T F T 31 I(D[7:0]. CMD. CK)MIEFPEVERS, 2 W.554.3.137

K] 4-34 SDIOE k=,

tf —Ha t,
maa
te
P =
-

./_\Ak
/<;V*_/ SW(CKL )
el —"

- <*tOH

tW(CKH )

CK

—

D,CMD
(Output)

tisu—-re—] tyy
D,CMD *Z
(Input)

K 4-35 SDER AR

CK —

D,CMD
(Output)
% 4-60 SDIMMCH2 151
i B %1 ®/ME B YA
fep a0 I R CL < 30pF 0 50 MHz
tweky | BT E], fep = 48MHZ CL < 30pF 8.5 -
twekny | IFEN S A], fee = 48MHZ CL < 30pF 6 - s
tr IS e b T I ] CL < 30pF - 5
tr I A B2 I (] CL < 30pF - 5
CMD. DHIA(BIRCK)
tisu i N 3 ] CL < 30pF 5 s
tin HALREF 7] CL < 30pF 1
MMCHISDE#EAER FCMD. DHiH (BIRCK)
tov i tH A R ] CL < 30pF - 6 S
ton i PR AR 1) CL < 30pF 0 -
SDERIANER FCMD. D#iH (Z2fBCK)
tovp i A BB ] CL < 30pF - 7 s
torp i H R R BRIA S ] CL < 30pF 0.5

1. Z=UWSDIO_CLKCR, SDIN #2788, #HICKHH .
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* 4-61 DKM E AR

%E ¥ g srE” BAY
o DL #4E HL s 3.0 3.6 \%
1. BT I e R R A DA s e Hh 2 S i
£ 4-6275H T LUKMMACHISMIE 55113, B 4-3638 7~ T AH R
4-36 LLKISMIS 7B
H—tMD(, =I
| |
| |
ETH_MDC _/—\—/—\
;<—td(Mmo>—>i i
| |
ETH_MDIO(O) I
X X
|<'tsu(MDIO)'>:<_>| thovoio)
| |
| |
ETH_MDIO(I) >|< X
| |
# 4-62 LLRMSMIE 53 &R
e SH B/ME MR BAE HAL
tmoc MDCHT 4 & #AHT [7] (2.35MHz) 420 425 430 ns
tagvbIo) MDCE #4424y ] 6 10 13 ns
tsuMDIO) LB S ST ] 12 ns
th(MDIO) ii%lﬁ{%*#ﬂﬂ—l‘gj 0 ns

# 4-63/87~ T LLKMMACHIRMINE 5, 4-3787~ T FHRIII T

4-37 DLKM

RMIII T &

[
RMII_REF CLK —/—\—/—\

| tarxen) |
| tarxp) |
|
RMIIL_TX_EN | I
RMII_TXD[L:0] I |
|
TsurxD) | —pl »! tih(RIXD)
| | |
tauers) | tinccrs)
RMII_RXD[1:0] >'< X
RMII_CRS_DV | |
| |
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% 4-63 LIUKMRMING 5 sh 2545
e el B/ME SRIH BXE ;XA
tsu(RXD) BRI E L g S () 35 - - ns
tin(RXD) B B DRI (] 2.6 - ns
tsu(crs) U T g S ] 35 - ns
tin(crs) BT CR RIS (8] 15 - - ns
tarxen) FEHE B A RGE IR I 7] 55 6.5 12 ns
tyrxp) FER R A B AR I ] 6 6.5 12 ns
£ 4-64/E7R T LLKMMACHIMINMG S, K 4-38%E 7~ T AHRIIT
Kl 4-38 DLKKIMINES &
I
MII_RX_CLK I\I\
tsurxo) : Tin(rxp)
Tsu(er) :4—»:4—»: tiner)
MILRXDEE:0] twov) | Tinov)
_| : I I
D X
I
MII_TX_CLK M
! taTxEN) I
: tarxo) :
I
ML TXOR] X X
# 4-64 LUKMIMING 58 &4
e B B/AME HRE BXE Wi
tsu(RXD) BB i SN T 10 - - ns
tin(RxD) PSR PR FE [A] 10 - - ns
tsuov) RPN  [] 10 - - ns
tinov) BPATIT PR FRINT [R] 10 - - ns
tsu(ER) R T TN ] 10 - - ns
tiner) L] 10 - - ns
tyrxen) FEHAE Be A SOEIE I [A) 0 10 14 ns
ta(rxDp) ARSI B A BUE IR I (8] 0 10 14 ns

4.3 26 Bt HFsR O (DVP)#E Ot

F 4-65E s T DVPEIE S IRHE, K 4-398% 7R T AH R IIBT T o
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& 4-39 DVPH I K
1/PIXCLK
I I I I
! : ! : e : |
_’:_E‘_ ts HSYNG) i th(HSVNC) —Fl—h—l |
| | /—\— /“—Y@.
HSYNC \i : : ............. i |
_’:_i‘_ tavsvn i thvsyne) —Pi—r—
I
| I I
h . /| @:
: tsu(DATA ! th(DATA)
e
| L b —— e
oatapss K Xt XK D LY
#* 4-65 DVP1E 5 sl 451
i e % w/ME BXE Vv
PCLK ESNNEIETPN - 0 60 MHz
Dpixel BRI G T 30% 70%
tsuATA) pie PN ANy ] 5
thATA) B R FE R (8] 2.5
ttS“(“SY“C" HSYNC/VSYNCHfi A 37 i ] - 5 ns
su(VSYNC)
tt“‘”SYNC)' HSYNC/VSYNCHf AR FE i - 25
h(VSYNC)

4.3.27 120 15E¥FE 3 (ADC) RS
AR, % A-66MIBHRIERIF&H A-4M05MHFRERAE . fucud TRV opafit B L I L1351,

VER:  BWRERFR L R ATT— KR
% 4-66 ADCH;E:
i ¥ %AF B/ ME HAE B AE E:<Viv
Vooa | fEHEHE - 1.8 3.6 \Y;
VREF+ EBEH K - 1.8 VbpA \Y
faoc | ADC I g - 80 MHz
VDDA > 2.4V 4.7
fs @ — M
REFER 1.8V < VDDA < 2.4V - 4 s
0(Vssa 8%
Vain T Y0 L R VS R @) - Vrer- & VREF+ \Y
FlHh)
o . 2.4~3.3V - 300
Rabc | SRAEFFICHLEH 1824V 280 ohm
Cane Eﬁﬁﬁéﬁﬁ%h ) ) 5 oF
®
SNDR S_mgal_nmse _ _ 65 dBFS
distortion ration
Teal T UET 8] - 82 1/fapc
f = MH # 0.0563 7.52
6| AR o = 80 MHZ(UR I s
faoc = 80 MHz (18 % il &) 0.0938 7.52
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PLHEIE (fapc = 80 MHZ) 45 - 601.5
Ts — 1/fapc
8 7% @18 (fanc = 80 MHZ) 75 - 601.5
tstas | L HIHTE] - 0 0 20 us
tconv®@ g;&ﬁﬁfg;ﬂ(@ - 14~614CKFE ts + B IEIR 12.5) 1ffaoc
1. BHRIHRIE, AIEAF IR,
2. KRIEAFERIEZE, Veer AT LATE P304 EEEI VoA, Vrer AT LATE P9 30E B EIVssao
3. CRAEETRISRFE AR ABHBIRING 5¢, B R% N BHHTRINHURAE I R F % B2 26 R BAR W3R 4-67,
# 4-67 ADCRAFI [A]®
B/ANKAEHS T (ns)
Vdda=2.4V to 3.6V, Vddd=1.1V, Vdda=1.8V to 2.4V, Vddd=1.1V,
Ay ¥ Rin (kQ) selrange_ldo=L, Tjunction=125<C, selrange_ldo=L, Tjunction=125<C,
fclk=80 MHz fclk=80 MHz.
PR E 183 PiEE 18 R E
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. HETHRIE, AEAFEHE.
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vt BY kLA BT gramE® | A
ET® GARRE frucLk = 240 MHz, fapc = 240 MHz, 13 5
EQ® R sample rate=1.75M sps, 1 3
ED Ty LR AR 2 Vooa=3.3V, Ta=25<C 1 2.2 LSB
s o 3 I F 7E ADCREHE 2 5 3EA7
EL BUMEMER AR AEADCEHEZ SR ATH 2 3
Vrer+= VDDA

1. ADCHIELUR FE B AR 2 1L A E I HE Ja DI & o

2. ADCHSES RIFEN IR 2R 5 200 A AR TR AE AR 51 I ETE N SR R, BRI 2 B 2 B 5 — A
B 5B IEAEHEAT AR HORS o 2 WUAE W RE ™ A2 S PN AR AR AL S L, (1B S 2 [8]) S0 — A B 4

HE .
3. WAIEREENER, RELATHEA2TPE BN neNnEEZ N, A

N ADCHE £ .

4. HEREVFEIRIE, AEL il
4-40 ADCHE FE 51k
[1LSBIDEAL = \/z% or MB-Q%A—,Detevmined by packa;e} (1 An exan_1p|e Of an actual ADC
A conversion curve

(2) Ideal conversion curve

T S e e it ) )
®) The actual conversion endpoint

4094 — line

4093 — Synthesis error: the maximum

. L R

Et deviation between the actual
conversion curve and the ideal
conversion line

Offset error: The difference between

Eo 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

L // Ll
| | | | | |
4093 4094 4095 4096

VppA

Y

Integral linear error: the maximum
EL deviation between the actual
conversion curve and the terminal line
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K 4-41 {3 F ADC L 132 452 K]

VDD
VT
0.6V Sample and hold ADC
converter
1
Ramn @ AINX Raoc®
. r . | 12 it

converter]

J_ L

Coarasit

parasitic VT IL+1uA @)
]: 2 ;O.GV I CAabc

IH

Parasitic
capacitance

1.  AXRan. RaocHICapcHIZfE, W3R 4-66.

2. Cparasitic®R/nPCB(5 i FIPCBAf & i FAH 5%) S5 15 i L 1K 2 2E B R (KA1 TpF) « 1K ¥ Cparasitic BUE K PR B 3 KRS S
RPNy AN /Yoo 8

4.3.28 124 BB # A (DAC) IS H
BRARRS B, % 4-69 HUZHURMEAINE & 44 BOS PR IROR SRR fucu U Vo B0t LRI RS 51,

# 4-69 DAC 1MSPSHit

#s e 21 %A B/ME | LEUE | BOKME | AL
VoA AL DAC #2700, M iRiER: | 2.4 - 3.6
V/REF+ EZEHE DAC it 2 e 0, X ilEs: | 2.4 - VDDA | V
VREF- MSHEHIE - VSSA
_ A 227 ZEREF] VSSA 5 - -
Ru | BT IFat i St DAC ity | =5 kQ
7T %3] VDDA 25 - -
Ro it BT DAC #i i 22 rp 5 1] 10.3 12.3 157 | kQ
CL IR - - - 50 pF
RN IR 02 | - |VEE| v
DABC%—QUT DAC_OUT #i ik
i HH 28 s SR 1] 0 - VREF+
| IR (R YU ) DAC Bl - - 425 600 | pA
po JH#E(Vopo+VDDA+VREF) - - 500 700 HA
tsETTLING DAC %‘/EF%&TU?I{SL <50pF.RL =5 - 3 4.1 us
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BB (EJEE: 12 5N
M/ ME RS R K AE DAC ZZ88 K [ 2.1 2.6
DAC_OUT A | H 4 (A ¥+ LSB)
M PR A5 M FO I 1) (DA DAC ZZ #8317, CL <50 pF,RL>5 42 75
twakeur | DAC ¥ DAC_OUT ik B FL£& A ff) kQ us
+ LSB) DAC Zrh#s %], CL<10pF 21 5
(- S j\( SRy
SRR fit Eg}rpg FL (AT Vop33A) (4 | DAC 2P #8341 JF, CL <50 pF,RL>5 80 28 dB
HE) kQ
WS VESE S ADACX_DATOZF /£ 4%
Z I /N TE],  PABRHIES AR
T BN A BT TE R CL <50 pF, RL > 5 kQ 1
DAC_OUT(1 LSB).
TW to.w |PACxy_CTRLEXOUT=1, us
DACxy CTRL.BXEN =1
DACxy CTRL.EXOUT =1,
DACxy_CTRL. BXEN =0 B,
DACxy_CTRL.INOUT = 1, CL=10pF 14
DACxy CTRL.BXEN=0
Voffset Q:I;gdle code offset for 1 trim code VREE+ =3.6V 1500 | pv
Tk, BAFE
AT 0x800 325 | 500
IbpA(DAC) DAC consumption from VDDA o %ﬁﬁbxﬁ?sﬁj{ﬁ 450 670 HA
WM | Kk, MR 025
i} 0x800 '
Tk, BAFE
i L AT 0x800 185 | 240
Ibpv(DAC) DAC consumption from VREF+ o %ﬁﬁbxﬁ?sﬁj{ﬁ 340 400 HA
WM | TR, WA
] 0x800 155 205
Y NS G A0 R T
BNL ;S& P 2 (2 AN SAHD 4] ) o | Lss
LR MR B (FEAHG i I & i BuE
INL 54K 0 F4RAG 4095 2 [A) %L + | LSB
B 11 I 22)
ST VREF+ =3.6V +2
e g;‘rzmﬁ(ﬁﬁ% 0x800 M 5 1 %4 piﬁiL;S]?Q VREF+ =1 8V o5 | LsB
220 S5 H,CL < 50 pF, %A RL 48
WMk | WmiRE 0.5 %

1 HEZEEHEORIE, AFEL Pl

4.3.29 BRI (TS) Rtk

BRARRE I, R 4-TOMS R ER 440K FRIAERE . facuk IR M Vopa it L L ST &1 21

R 470 IR EAL IR

5 B B/AME HRIE BAE B
T® Vsense AR TR 2R PE - + 3 <
Avg_Slope® FHRER -3.7 -4 -4.3 mv/€
Vas® 1E 25 I [ L 1.32 - \Y
tstarT® LI [ 4 10 us
Ts_temp@®) MIEHURER, ADC KFERS[A] - - 3 us
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5 HIER~T
5.1 LQFP64

Bl 5-1 LQFP64 $ 3 R~

COMMON DIMENSIONS

' D (UNITS OF MEASURE=MILLIMETER)
D1 A2
T i SYMBOL | _MIN NOM MAX
0.58BSC| A - - 1.60
AHAHAAAGHAHARAHH SR A 005 | = 015
A2 1.35 1.40 1.45
== =—— A3 0.59 0.64 0.69
= = b 0.18 - 0.27
o = b1 0.17 0.20 0.23
=T BTM E—MARK i c 0.13 — 0.18
= = == cl 0.117 | 0.127 | 0.137
g == . D 11.95 | 12.00 | 12.05
I0P E-MARK | D1 9.90 | 10.00 | 10.10
[ o oy =
p— 2-91.80+£0.10 0.10£D.05 DEPTH —— E 11.95 12.00 12.05
i INDEX_1.20+0.10 = E1 9.90 | 10.00 | 10.10
— 2020101 DEPTY = e 0.40 | 0.50 | 0.60
£ == H 11.09 | 11.13 | 11.17
)( L 0.53 - 0.70
\ L1 1.00REF
B LERELREEELRE , N 7 al O.15REF
& > $o0a®] /2\ & : = — =
3\ O1 0 = -
02 " 12 13
D . . .
’ ( ne— T 3 11 0158 13
] §7 N 2\| aaa i
< N ‘3 ‘ ////% N bbb 0.08
pesss
% b BASE METAL
SECTION _A-A NOTES:
= 1. ALL DIMENSIONS REFER TO JEDEC STANDARD MS026 BCD
L’f ¢ DO NOT INCLUDE MOLD FLASH,GATE BURR OR PROTRUSION.
(L) © [bbb] /A
EAD FORM PART

5-2 LQFP64 32 B d i

48 33
_ 100DoonoponoDoDD r4s
% 05 o.si%
Y= T =17
Qﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂlﬂs‘

o
N=J

—_
L
®

1. RePgsrhzk
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5.2 LQFP100
5-3 LQFP100 33 R ~f

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

D

o1 A3—] = a2 SYMBOL [ MIN NOM MAX
A - - 1.60
(VETREREEIEETRERIEIVIT = A T- T Theo

= N == = A2 1.35 | 1.40 | 1.45

B = = A3 0.59 | 0.64 | 0.69

= = = b 0.17 - 0.27

| BTM E-MARK 2-¢1.8£0.1 DEP 0.1£0.05 = = b1 0.17 0.20 0.23

= = = c 0.13 = 0.18

== = = cl 0.12 0.127 | 0.134

pi== = 5 D 15.80 | 16.00 | 16.20

I = = = D1 13.90 | 14.00 | 14.10

== == = E 15.80 | 16.00 | 16.20

E== = = El 13.90 | 14.00 | 14.10

G| TOP E-MARK 2-91.8£0.1 DEP 0.1£0.05 = = Ale 0.50BSC

F5  _ _INDEX #1.2£0.1 DEP 0.2£0.1 _\ = — L 045 [ 060 [ 0.75

d| /. \ == = L1 1.00REF
== / = = L2 0.25B5C
= L] R1 0.08 — —
SN R2 0.08 - 0.20

S 0.20 - —

A A 0 0 3.5 7

01 0 = _
= /\,,2 07 HE 2 13

BASE METAL WITH PLATING 5 " 202 1 0?58 13

B— s Z A\[bbb 0.08
I \ T2+ NOTES:

]’T’ O ALL DIMENSIONS REFER TO JEDEC STANDARD
‘ Ti_: 1S s MS—026 BED DO NOT INCLUDE MOLD FLASH
SECTION A—A () — OR PROTRUSIONS.

B 5-4 LQFP100 3 3542 5 i ®
S £ 51
000000p000000000000000000 258
- r
T76= 4‘ L =350
— 0.2 —
— . —
— , =3
— [ —
— —
— —
— —
— —
— —
— —
169 123 == ===
— —
— E—
— 0.5T7|:|
— —
— —
— —
— —
— —
— —
= 05 =
1100 *‘ ‘k —26
1 25 ‘
13.8 |
16.9 |
1. ReFgAp=K
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5.3 LQFP144/LQFP144-1

& 5-5 LQFP144 ¥4 R~

‘ - - - COMMON DIMENSIONS
- -] Al (UNITS OF MEASURE=MILLIMETER
J SYMB MIN_ | NOM MAX
i [ = :
— I 4 35 40 4
= = 54
= = Lb 7 B 7
= bi : J
= = g
= =
= = L
e § C
= = E
= = E1
= = e
= = 5
= =
s = L2
== i R1 8 -
= = R2 08 -
= s (]
= = 01
; : jedd o i 07 3
| . ‘ J 1] 03
' iEEEEEEELLEEEEEEE G A L L ™
e
/ \ wiTH
a |l |
Re [ ! ,‘h:':' L \NDARD
| | \ JDE MOCLD
— |
| Tz |} 1 L
i ‘ L :,‘,5_ ‘2‘ T
L S

Kl 5-6 LQFP144 Jf 34545 24 (O

T 000000000000000000000000000000000000 =5
775109 ?)‘L §72

. 052

§ o.5t:§

229 17.8 E E
L 144 ”‘ “ =37
0000000000000000000000000000000000

2o i

1. ReFgAhz=XK
116

E REABEIRA R NSING TECHNOLOGIES INC.

Hdik: BRI L X mB AL X = IR 1095 [ REAR K E
Hiifi: +86-755-86309900 f#: +86-755-86169100
3k https://www.nsingtech.com Hli%i: 518057



?

'\ /

s EIREAR

A

www.nhsingtech.com

6 ZEIiHH

Bl 6-1 £EnHiE

LOGO

Nation$-
N32XXXX

XXXX - Specific number
XAXXXXXXX

;

Pinl ———MCU version number

A

Product series

Batch number

A
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7 TER
7.1t B

K 7-1 N32H487 R T AL (5 B KR

N 32 H 4 87 V E L 7

Company
Abbreviation
Nationstech
MCU Bit Width
32bit
Types of Product
High performance Temperature Range
MCU Core 7:-40C~105C
4 = ARM Cortex-M4
Package Type
Product Series g° yp
L =LQFP
87 = Interconnected type
Number of Pins
R =64 Pins
V =100 Pins .
Z =144 Pins Flash Size
E = 512KB Flash
G = 1MB Flash
b} —
72T BRAREAE B
K 7-1 N32H487 R 51T TR RHL{5 B
RSO S HERT ok 0 SPQ® BEEE
N32H487REL7 LQFP64 10mm x 10mm ot 160 -40°C~105C
N32H487VEL7 LQFP100 14mm x 14mm ot 90 -40°C~105C
N32H487ZEL7 LQFP144 20mm x 20mm o 60 -40°C~105C
N32H487ZGL7 LQFP144-1 20mm x 20mm ot 60 -40°C~105C

1 BOBVE4mT IS B L IE R T
2. SROFOAGEAE, W IHARTR, EER EREOR
3. MVBEARMGE
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H 1 R A L3
2024.1.3 V0.6.0 WA RS
2024.4.8 V0.7.0 1. B GTIM1~7 Sa i & s A 45
2. VI ADC SRFER[A]
2024.5.28 V0.8.0 1. R 4-19 SHRTPLL H#
2024.11.12 V1.0.0 1. ¥I0 USBHS fii v & S0
2. BHGHRHEIAER
3. HEHFE 4-19 SHRTPLL ##%
4, WINEELE, BEOTRAREELR, Bz Eui
5. FCHRIIFEHAAE
2025.5.9 V1.1.0 1. M40 N32H487ZGL7 A5, M9/ sFlash HLReE
2. 221 F=ATUNIN USBHS {# =5
3. 2.28 TN SAC R E &
4, F 4318 Tsre FrtEEHE
5. % 4-12 1524 USBFS Th#t, ¥shn USBHS Thit
6. 1&o WKUP 5| HI/F=
2025.8.28 V1.2.0 1. 3.2 =ik PC13 ) XSPI_RXDS & fHThAg, &k PB14\PB15 5
JH A 32 FF Fail-safe
2. 1B 4-37 LPTIM 5ok Al R r it Eoks 1
3. BEEE 4-17 ACChg Fiitk
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9 FH

[ R HAB AT BR A 7] CRARCE RFAR™) SF SO L @Al it i i N RICATE 1k, 264
DBt F AR SR IE Y (05 SO e L3t 1 [ R AR - CRART™ 4™ A A AT -

[H RBARAE IR FLHAB FAERL B B AR T R B AT 5 2 E 5] 9 55 =05 44
PR Cinf) SUREX A2 Hi .

R AR B BEIN AR B L AT 1R HE5 . Bl RSO BRSNS AT RN - 15 (8 I NAE T 51 5K
HIT IR 28 1] B AR BRI SCRS 1 S5 WA

R B A3 S R w5 A BRI, (HEIEANLE,  JFAHERE R B E AT e SRS v 1 AT AT 5 P HH 5
(G

fifi FHHE SRS 45 B DA SR B i, i 3 B 23 AT S B SRR L o REvE A e Ak, ER
FEARASSHATAT DR FH L SRS BAS = ST P A AT A B L (R4 RAh. Rk BT PE AT A M 4
AT

] E A2 A 77 s £ A G0 B 8 % o ) L RCR B AR T MOR BORAIE, A AR B A R AR BN =
PR IGOL N, AR REBUE AN AT A ™ B Rk, SR e A 2 (i AT

A EHEART : SBPARBE . R T REEHGE . (LB IS A R 2 e
B UL A 5 AR SR R A A (KN

FITAT A 22 2 A (10 ARG I F 158 PN ZRHEL, [ IS RN L A5 ] RSB AR e R IR SRS 22 i i 5 B4
YRy SCRPRALS AR BURHH SR 82 .

XF T BESCRAN iy (AR AT B BORZORIE, BAREARTEHE . R i A AR AU RAE
UE, HREAR RSV A AT 557

RV, AR AT DUE B Ot SR A o AT . B B, ¥R Anfedk.
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