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N32H735 BIEFM

N32H735 £5IKA ARM Cortex-M7 W%, BITHERIZE 600MHz, XFFIEE R RIZHM DSP #84. 2MB K
 FLASH, £ &% 768KB i SRAM (3% 512KB TCM SRAM il 256 KB SRAM) +4KB Backup SRAM, £
A% 34 12bit SMsps ADC. 4 MEIE LS, 44N 12bit DAC, HEBREZANEE US)ART- 12C. xSPI. SPI. USBHS
Dual Role, CAN-FD. FEMC. SDMMC . 10/100M PUKP@EE#EN, XRFEFHENED (DVP) | 3Ck TFT-
LCD EEAE. WERERmEBEEEANESI 2, Xk AES/TDES. SHA. SM4 Bk, R TRNG EBEVIE
R, SCRF CRC8/16/32. XFFEIX 126 A GPIO, ZHRHIHELRBAHE LQFP144. LQFP176. BGA176+25 3t
3.

Rk

® % CPU
— 327 ARM Cortex-M7 W%, XUFEJEVR SIZ2H o0, CFF DSP #54 1 MPU
— WH 32KB $§4 Cache 1 32KB 7 ECC [J%# Cache 2547
— 4 600MHz, 1284DMIPS
o INEFMER
— 2MByte /1 Flash, SCREINZE S IEPATIET I B I fg 5727
— 768KB W & SRAM, 3 ECC K
€ 512KB TCM SRAM, FELE AN D-TCM. [-TCM B SRAM
& 256KB A SRAM
— 4KB Backup SRAM, 374 ECC
o e
— Run i 2:
— SLEEP ##3: AXI ffifit . AHB {fifif
— Stop0 #£3%: SRAM. TCM. RTC . LSE. IWDG f#i&
— Stop2 #x: Flash fHLIEX, SRAM. TCM. RTC . LSE. IWDG. Backup SRAM. %2 f£asflifie, 1O f#¥F
— Standby #3: Backup SRAM. RTC . IWDG. LSE. % &7 2efdifit, SRAM. TCM 5%
VBAT #3{: Backup SRAM. RTC. LSE. #1317 4sfd At
o [NhP
4MHz~48MHz 458 538 5
4MHz~50MHz 4NN
32.768KHz 4R & 4
— WE 34 & PLL
WE MSIH &, SCHFECE 31.25K/62.5K/125K/250K/500K/1M/2M/4M/8M/16MHz I} 4
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{538 RC 64MHz
BB IE

pu

-
- A RC 32KHz
o =
— SCHE LA AN S IR AL
— SRR TSRS RS
— SCHRERT YRR I H A
o mHHEERFEN
— 61~ USART #211/6 /> UART # 1, 3Z¥F1SO7816. IrDA. LIN

B

— 24~ LPUART #:M
— 6/~ SPI#EI, SCREF/MAER, HAmIA 50 MHz
— 4 12CHEN, JHERIL 3.4 MHz, EMBEA AT, MK SCREOU Ik )5
— 1/~ USBHS Dual Role # 1, 3Z#FH & &i# PHY
— 4/ CAN-FD %80
— 2 Ethernet MAC 11, 37#F 10M/100M 3E{5 4%, S7#F [EEE 1588 i {a] [F] 5 #riX
o EEREEIED
— 3> 12bit 5Msps ADC, 3Z#F 12bit. 10bit 73 1%, W LABEARIERAEE 16bit, SCRFAm AR U2 0
— 4/ L A
— 4N 12bit DAC, H: 2> 1Msps [f] DAC 3 # Buffer FIANH; Buffer Bt 4, X Y% RS2 AN Buffer #5238
[Fi s % Py 36t S L U Buffers 534k 2 A DAC AGZRERT RS A A 1 AN IS, SRFEHEZE 15Msps, SCREXT Pt BAS
i Buffer %t
— 2/ MCO#itty, FTUABCE St SYSCLK. HSE. MSI. LSE. LSI. HSI64 5(# PLL i #1447
— ¥ 1 2% W5 VREFBUF (1.5V/1.8V/2.048V/2.5V W]t &)
— IR R
o EHHEA
— 4128, FRE/MER, EPCRFER SR 8KHZz~192KHz
— 8NN ELE DSMU 1) PDM # 7 2 7o X 3%
o NEWREED
— 14~ FEMC( Flexible External Memory Controller) #11, E£8#E% 100 MHz, SRAM/PSRAM/Nor Flash 3 16/32 A4 %
JEFTCE, NAND Flash SCRF 8/16 £ 8504 6 & ] Tic &
— 1A xSPLERI, SCHRF 1/2/4/8 At 6 . F/MATICE, #3814 133 MHz, " HT4M" SRAM. PSRAM Al Flash, SCHF
XIP
— 1/~ SDMMC # M, 3 SD/SDIO 3.0, eMMC 4.51 #3, #H* =ik 104MHz
o REgiEEO
— I MEFIRABERIET(DVP), SCRF 8/10/12/16bit, # % ik 110MHz
— 1N TFT-LCD E/r$:1, LHREIA 24 M K347 RGB LCD, FHRMEFTA S0, A EBERSF LCD M TFT 1
B, 43P ks 1920x1080
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BoR30RE 126 GPIOs, & GPIOs 3 5V & (78 VDD =3.3V+/-10%%14 )
FLIZH] Cordic MRS, STIRF=ARBONNHRBOME, SCRFE AN HH
Delta Sigma FEELEI5(DSMU)
B IR B IE S FMAC, 38 FIR. IIR J8¥
3ANEIE DMA #EH88, BN EHIB IR 8EIE, 1 MDMA X# 16 MEE, EEJRHMEE H FHbbE R
Aic
RTC SERS B8, SCRFESETER, MePEM:, FRPMEREE, SCFA SRS
E BT AR
— 34> 16bit EER A, SCREMINIER, AN , B mADA NSRS, BRI 3.3ns; AT RETE 6 Mk
SLFEIE, o 4 ANIEIE SCRE 4 %6 B A PWM it
— 104~ 16 (L@ 2 B 23 (GTIMA1~7/GTIMB1~3), #/ME S 85 4 MSLEE, CRERMAIR. Ml thE. PWM A Ak
— 44> 32bit FEAE R HLHBTIM1~4)
— 2 16bit RIFEE N #$(LPTIM1~2), =] TAEFE Stop2 #3 F
— 1x 24bit SysTick. 1x 14bit % HFE [ TH(WWDG). 1x 12bit J2F [ 141 IWDG)
o ZiELN
— W HF SWDATAG £ R 1
— ¥ USB. USART Bootloader
o N
— XFERYP (WRP) , ZFEAY (RDP) %524 (LO/LI/L2)
— WEEMEEEGMNEL %, X AES/TDES. SHA. SM4 &%
— TRNG HEFEHECR A% CRC8/16/32 185
— SN v R S B e 2 2
— SCREBR I
® OTP H3ZFF 128 A UCID
o T/iEKM
— ARG
> 23V-3.6V
— SRR -40°C~125TC
e AIE
— USBIF
— IEC61508 SIL2
o EH%
— LQFP144(20mm x 20mm)

— LQFP176(24mm x 24mm)
— BGA176+25(10mm x 10mm)

3/170 H RHEAB A4S FR/AF NSING TECHNOLOGIES INC.
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#5 e
N32H735xxx7 N32H735ZIL7, N32H7351IL7, N32H73511B7
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N32H735 R%IKH ARM Cortex-M7 W%, BITHIFEIE 600MHz, SCREXUR VT g5 A DSP 54 . 2MB H L
FLASH, %% 768KB ff] SRAM (f14F 512KB TCM SRAM #1256 KB SRAM) + 4KB Backup SRAM, £/ 3 4

www.nsingtech.com

12bit SMsps ADC+ 4™ FLiR#s, 4/ 12bit DAC, £ £ i U(S)ART. 12C. xSPI. SPI. USBHS Dual Role.
CAN-FD. FEMC. SDMMC . 10/100M LICKMEEHE L, CFRFEFANED (DVP) o 3CHF TFT- LCD BT St
P PR BE NS SRR A sk 5] %, S FF AES/TDES. SHA. SM4 Hik, 0¥ TRNG HEBEHLE LA, Sk
CRC8/16/32, SLFFZ ik 126 /4> GPIO, CHHIH M AHE LQFP144. LQFP176. BGA176+25 4%,

N32H735 57 il fa g TAET-40°C Z+105°C MR LG, Lk 2.3V 2 3.6V, Mt FhTFe.
1-1 25 TR i ) 2 HE 1
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& 1-1 N32H735 RHIIEE

| TCMSRAM ™
! (512KB)  |swamers : e Ir——$—— ———H————————————$—w‘
: Tem | [po-Tem || p2-Tem : ,m : : m :

|:j % % Fl =] | F N
| 2 m N ~
| > « | 3 1 |
| |AHBP 3 ] | = USB1 1 |
: ARM < : OTG-Hs : | DMA :

Cortex |
! M7 AXIM : h :
! FIFO [[DomA| | |DmA|| DMA [l |
| [ \ 32-bit AHB Bus Matrix (300Mhz) /
I L __f__ T AL
|
[L 32-bit AHB Bus Matrix (300Mhz)
| AXI2AHB [D(AXI  MDMA
|
: DMAMUX 2 DMAMUX 1 o
P e e el SRAM5
z
ADC1-3 H & 16KB | 16KB

USART1-4
CORDIC
UART9-12

SPI3
AHB-8

DAP DAC1-6
WWDG2

DPHY (DS

-8HY

€-9HY

T-8HY

FDCAN1-8 H CAN_Master H
FDCAN1-8 H CAN_Master [4—P|

CRC

[ a0 Je——p AHB-5
GIPOA-| |y, SRAM LSl

32-bit AHB Bus Matrix (300Mhz)

4= DSMU
| GTIMB1-3

SPI1-2

AHB-APB M
€= ECCMON3 Hsl64 12512
comPp1-4 PLLL/PLL2/PLL3 UART13-14
BKP Reg HSE

USARTS-6
ATIM1-2
FDCAN3-4

12c4

LPTIM1-2 IWDG1-2 | RCC |y LSE

AFEC H PWR ‘_’ DC/DC Temp. Sensor
SPI4-6 EXTI WKUP LDOs ADC1-3

PVD COMP1-4

LPUART1-2 ATIMER3 PORs/BOR DAC1-6

%

IE: IZHERRIE TR A R BRI E IR IESE 1] &

EHRERBER AR NSING TECHNOLOGIES INC.

Mtk RN e LU X R AL X IR B 1095 [ R BAR K E
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% 1-1 N32H735 RFIZFERE

wHHS N32H735ZIL7 | N32H7351IL7 N32H73511B7
Flash (KB) 20480
TCM 512
S&i‘gl\)/[ System RAM 256
Backup RAM 4
W M7 600MHz
LA L 2.3V~3.6V
DCDC(step-down) Yes
Cordic Yes
m%fi DSMU Yes
FMAC Yes
ADTIM 2*16bit? 3*16bit?
GPTIM 10*16bit ®
BSTIM 4*32bit
- LPTIM 2*16bit
Wi 2 SysTick timer 1
WWDG 1*14bit
IWDG 1*12bit
RTC Yes
SPI/I2S 6/4®
12C 44
USART 56 6
UART 50 6©
LPUART 2
SHINEEEA USBHS :
] Dual Role
CAN FD 40
10/100M ETH 1® 20
xSPI 1®
FEMC Yes
SDMMC 1
12bit ADC 3 3 3
Number of channels 23 28 36
) Numi)zel;l(t) fz igmels 2 (2 External channels) + 2(19
ERE 20D | 4
VREFBUF Yes
LCDC Yes
& DVP 1
GPIO 99 121 126
DMA 3
Number of channels 24Channel
MDMA 1
7/170 AR F R 2+ 7 Nations Technologies Inc.

Mk RDITT R L X AL KRR 109 SERFEARKE
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Number of channels 16Channel
NS & DES/3DES. AES. SHA1/SHA224/SHA256. SM4. CRC8/16/CRC32
BARRY B (RDP/WRP)
s LQFP144 LQFP176 BGA176+25
(20mmx20mm) (24mmx24mm) (10mmx10mm)

EEr
1. EfEGAE SRAM, H AL FRI40 4 ITCM, DTCM, SRAM R/
ATIM O3 2 F£IR ATIMI~2, 3 F/R ATIMI~3;
SPIFE I ULH: 6 Fom SPII~6; 12S #E M. 12S $£10 12S1~4;
12C #2104 12C1-4;

AW

USART # 1 #i8: 53K/R USARTI1~5, 6 F&/x USART1~6;
UART M3 8: 5 %8 UART9~13, 6 K/~ UARTI~14;
FDCAN #2115 FDCAN1~4;

ETH # M3 8: 138 ETHL, 238 ETH1~2;

xSPI # 124 xSPI2;

10. 2/ DAC U SCREXT N IERE, ARE% i 3 GPIO L

11. COMP £ Ui 2 /R COMP1~2, 4 /8 COMP1~4;

[c BN B e Y

8/170 [F BB AR B 2+ &) Nations Technologies Inc.
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2 ThEEF A
2.1 AbFEAS A%

N32H735 &4 85T m A8 Arm® Cortex®-M7 32 fi7 RISC W% . TAESZR EiA 600 MHz. SCHRF HiaH H
TE(FPU), SR Arm® Pk BE AN XURS FE /R ML (3645 TEEE 754), 05— %% DSP #54 M N fE 4R 37 BT
(MPU), DAMESE N L 12 4t

2.1.1 Arm® Cortex®-M7

Arm® Cortex®-M7 #& — K mMERE LIRSS . A 6 @I RIM/KL, HA FPU, ReBEIEAT HORS B RIURS & 5
YE. RS FHIERLY RS 64 A1 5%

Qb3 2 SRR R

64 i AX14 Hz1

32 {7 AHB F#1

32 L AHB M

64 7154 TCM #:1

2x32 frEdE TCM £

AbFE 2R AT BE

B 32kB $E4 Cache 2217, 32kB #(#li Cache 2217, FTfi Cache ZAFAFfiti#32K H ECC fR4

B AR HICMPU), AIRCE NEIE 16 DN RT X K
W OUURE B AN B BEVY SIS 5 FPU

B HFETM

B 5%H DSP R4

2.1.2 MPU

MPU BA AT RCE AR B . B RVFE X% 16 MR ARY XK, XLLZ Ry XK AT Ak 7 i 2 8 Ml
SEHF XS, Herh R ARG E Dt . KON, ORATERDY 32B ~ 4GB (AT FHEN AR, HiHATARE DT
I, 2P ENAE R

2.2 TS

N32H735 R 5284F A A I Flash, K/Nal Bt & ik A 30 SRAM FIAMSA743H: 0, W FEMC. xSPI2. wJfc & )
PR REEIBRAE T ARYE N FFE P 75 SR N A7 AT 2 IX R i 1, DAEAE N FE P ARRS R/ s /MR g
7R G P R R, IRAh, HNZN ROM FIEWIEA 5| SN s 2 451 S,

9/170 B AR A BRA 5 NSING TECHNOLOGIES INC.
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2.2.1 RARSRAM

TCM RAMs(R X} Cortex-M7)

TCM RAM i IMB SRAM 4%, FIHCE A ITCM-RAM , DTCM-RAM Al AXI-SRAM?2 /3, #f4A] RiGLE D-
TCM Al I-TCM K/), F 43 SRAM H Bhfic B N AXI-SRAM2 /3, %iEA 128KB. ITCM RAM it} 2 it
0x0000 0000, ‘& HEEH; Cortex®- M7 CPU Fl MDMA 5 [ (P { CPU 4 FRHRAR ), DTCM RAM HLS7E H kit
0x2000 0000, 1 H il Cortex®- M7 CPU W #% 1 MDMA i 11«

AXI SRAM

A 1152KB [ AXIRAM, ‘B Af U 7358 Air), 7416 fir), 4F-(32 An)Eis (64 £7) i . AXI SRAM
51 RUCAF JUR:

® 128KB ] AXI SRAM 1 Wb £ Hhik 0x2400 0000

® f: K 512KB ) AXI RAM 2(5 ITCM Hil DTCM #t£=), Btk 0x2402 0000

® K 512KB [) AXI RAM 3(5 ITCM Fl DTCM #£52), Witk >A 0x240A 0000

AHB SRAM

N32H735 &% #AF 1) AHB SRAMS 4 32KB, & 7] LUl 7715 2 7(16 fn)Bi7(32 fr) Vi A . AXI SRAM 43K
PAR LA

® 32 KB 1) AHB SRAMS # Wi} #|Hikl: 0x3005 0000

AHB SRAM 5 # 43 BN, 5 CANFDI1-8 3552, HI2y CANFD #4f Wi buffer.

%4 SRAM

%4y SRAM i T AHB 82838 2, B g 2 hE 0x3800 0000, & AT LLEE 74, 2f77(16 A1) 87 (32 in) K 1y
I o

YL (ECC)

JTE W R 48 RAM #ELE 245 5(ECC). 7] LB % H B ECC AL #H(ECCMON)B R AT 4R IC & . ECC Al
1 ET SECDED 5925, 37 1 8. LU FIOU LR X048 AR DA% B0 AR (1 4 4

SRAM ¥#fs K H ECC fR47 77

° 32 A3 m 7 4~ BCC fr

® X ITCM-RAM F1 AXI_SRAMI1, #F 64 77440 8 iz ECC {ir

2.2.2 IR ASXROM
N32H735 Z4284F4 32KB ik AT ROM, Wi Sk 0x IFFF0000. 08— /N/NEISI SN, B0 M
oy 22 ARG A APL. 224 40H0 R BEH Cortex-M7 71, 1fii API 7] LA 4% CPU i H .

2.2.3 i _EFlash

10/170 I B AR B 43 B A 5] NSING TECHNOLOGIES INC.
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F I Flash 5 KA BN 4MB, #i 128KB FI/E BOOTPATCH FlkE i+, Fl4m T H 2 N AT, H
I Flash 32 #F RTAD #3e %) AES128 HEATSEm %, H % & H T 77 Flash 1 A0 204 .

2.3 R BMER

FALEBINE 3 Cortex®- M7. BOOTROM F2J7 4 2 Ffifi:(:Boot Application 1 Serial Download, X iz
A LLIE T Boot 51 AR 07 37 SR

J& B N AR IR 1217 BOOTROM #2/7 5, A7 AR AR 98 e 101 745 1 ) BOOTADDR_M7 M v 1
Flash/TCM/SRAM J&i 3] .

# M F#:BOOTROM #2/7if it USARTI 5(, USB1 U M L P55, F-#7E v I Flash/TCM/SRAM .

= 2-1 boot 3R,
BOOT 31/ (OTP_S%?_?I:E_BTM) Bt g
0 10x5AAS and 10x4884 Boot Application boot from on-chip Flash/TCM/SRAM
1 10x5AAS and 10x4884 Serial Download Built communication with Host by USART or USB
* 0x5AAS Boot Application boot from on-chip Flash/TCM/SRAM
* 0x4884 Serial Download Built communication with Host by USART or USB

2.4 TR
ANEEYR: VDD. VDDA. VREF. VBAT. VDDSMPS. VDDLDO. VDD33USB, VDDDSI. H#' VDD /&ith
R, FEAGHB RS, M RGMEH; VDDA NBAME IR, FEAHAUSME LR VREF SAE40 7
PREESH R, DM Sk . VBAT @ dit, A& Mg ftiii. VDDSMPS 2 DCDC SMPS ftHi;
VDDLDO A LDO fiiH, (S AE, FHJy NC) ; VDD33USB A USB PHY fitH; VDDDSI A MIPI-
DSI PHY fitHi .
5 AR, EI AN R A AN ] I X A
B Vpplk: HEJEE N 2.3V~3.63V, FE A SMPS, Main LDO. K#B%r GPIO. HSE. HSI. PLL.
POR/PDR. BOR. PVD. USBPHY, DSIPHY %t
B Vppadd: HEVEEN 2.3V~3.63V, EE N ADC, DAC, COMP. VREFBUF. TS 2t .
M Vposk3k: HEJEE N 2.3V~3.63V, FE AN WKUP 5|, NRST. PC13/14/15. LSE. LSIZ:fitHi,
B Vpppl®: HJE A 0.9V~0.99V, %N CPU. SRAM. RCC. TRNG. USB PHY ¥ #}/>. DSIPHY ¥(¥
3 PR 43 A ik B . VDDD 45X 734 VDDDRET, VDDDMAIN ¥~ HiJ535,
& VDDDRET#: Jy LPUART. LPTIMER . EXTIZ&#5, 1N VDDD, 7 ¥MHIT 556 .
& VDDDMAIN 5. B NH4Z AXI. AHB. APB M R ZRi&E RS ; KHGE5 80 SPI. 12C. UART;
SER %% ATIMER. GTIMER. BTIMER Z5{{te . FHEL 5 W1 R B+ s s

11/170 H REARBAHBRA F NSING TECHNOLOGIES INC.
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— CM7 FHLEE: 4 CM7#%, TCM memory M5 8%

— MDMA T HFEH: 7 MDMA;

— HRTIMI FHJEE: 7 HRTIMER 1 (307 HLEK;

— HRTIM2 FHJE: 7 HRTIMER 2 (507 HL

— HRTIMAFE FHJi#%: A& HRTIMERI fl HRTEIMER2 3£ =) HRTIMER AU F1 i ;

— HSCIl FHIJEIE: A5 SdiE{EH: 0 USB1 Al Ethernet 1;

— HSC2 7HIJEE: &Sl 5454 USB2. Ethernet 2 & SDMMC 2;

— GRAPHICS FHJEHK : B GPU. DVPl. DVP2. LCDC. JPEG CODEC Al MIPI-DSI Z5#&
B,
PAbF VRIS HL R T DR BR CMT WAL T RGE AR b, FoAthds) B R A 4 i

B VpppekdK: HLEN 0.9V~0.99V, EZNPWR. Backup SRAM. RTC. WKUP 5| fifl. NRST.
PC13/14/15. %4y IOM. IWDG, RCC_BKP # Backup Z 77 #sfit By

2.5 8L
WHEEERL 7 LR AL(POR) AR - A7 (PDR) LR, IXE 0 HRER IR T TARIRES, RIERSG/EML T 2.3V
I TAE; 24 Vo T 50E B ERME(Veoreor)I , B asfE T EALIRES, A E FH AN E A7 L% .

2.6 T Y FE k1 0 2%

WE — AR g IR 28 (PVD), Voo St 5B Vevp L 24 Vop (KT 805 T BIME Vevp K 7=
i, R ERRE AT PUR A R . PVD DhRe i Sl P e . T VPOR/PDR #il VPVD KIS
% 4-9,

2.7 R ThFERESR

N32H735 32 Fr HAME ThFERE

B SLEEPHEZ
7F SLEEP #i:0F, HA CPUE1L, Frfa #h&A T TARIRZE FE v 78 & A b i/ <54 i e i CPU

B STOPOZ

STOPO #3035 Cortex-M7 IR BEAR ALY, 78 SRAM FIF /78 W AR ERIENL T, STOPO BT LUk 35
IR L RETHAE. 7E STOPO BT, BT i 5 H, it PLL. HSI. HSE.

MR o] DL T R E R BXTI S S0 A M STOPO B e fiE, EXTIS 5 1l LLZAMEE 16 4 EXTI{E 5
(/O35 + PVD Hyfit . LPTIMER. LPUART. RTC MefiE. RTC fl$h4E,

B STOP2fER

12/170 H REARBAHBRA F NSING TECHNOLOGIES INC.
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STOP2 f5:(FE T~ Cortex -M7 IR ZHEHREI, CPU WIEFFa R FEAZL, BATHEF I TCM 5 SRAM A A

FRIOTEDL R, F I VDDDMAIN FHi. STOP2 #30# STOPO #3 n] LAk 2 A HLAEN #E. /£ STOP2

PR, R A E R P56, 6l PLL. HSI. HSE; {5 8(VDDDRET) L #4571, LPUART.

LPTIMER “5EH ] DAFEARE I 1 LSE 8¢ LSI N TAF; %4k (VDDDBKP) HJJT/E, RTC. IWDG %51 LA

IEH TAE.

MR T DL AT I B R EXTI S SHEE A M STOP2 Bi e i, EXTIAS 57 LLZAMEE 16 A EXTIE 5
(VO . PVD i RTC Mefit. RTC [fil#h4s . Mefi /5 CPU W] LA STOP2 RijAb4% 212 1T

B STANDBYHR

£ STANDBY 3T AT LA B I 1 FERTH FEIRAS . BRI F R I R 8345 < 1, PLL. HSI ) RC #37 a% F
HSE g fAdR % as WA #E N STANDBY #U)5, (R¥FIE(VDDDRET)H ML, KHEI: A A7 a1 N 20K 2k
HAR AL AN BRI, backup SRAM FELRFE, #4r3 (VDDDBKP) HiEg{ T.1E.

Mafi: NRST LIAMEEA(ES . IWDG 4. WKUP 5| JI_E 1A% . RTC MeFEEL RTC (¥ [ Sl e g F 04

B VBATER

FEARATIR,  HE Vop LT Vear B HIN, #0K B3hHEN VBAT B, /£ VBAT BT, Fx T NRST.
WKUP. PC13 TAMPER. PCl4. PC15 24, KZ% 1O 5|k -T & fUIRE .

Mefiig: VDD JF

2.8 BALFIR;£43%H] (RCC)
ROC & 3T AT I B 722 o B T L 22 SR A B il o 2 2 I S e P L T ) T
I 9o VL FF Rl He 2R B T

2.8.1 BPEHE

WHENE 3 NWEIRG 4. 2 AN SN AR BB R A 3R 25 A 4 4~ PLL.

RCC £ BT I B N «

® HSI64: 64 MHz W midiis 17 4%

AR A I R AL TR LTI . W16 b S DL R IIFERE . (stop0. stop2 FIFEHL) MefiE)E, %
I FHAEBR N R GEi

® MSI: 16 MHz R i% 4%

R A I A TR B IR 7E stop2 RATHLIEMETT, I Biil OR B F YR b (9 08 A e
o AN B AT I VR G A ) AR G R Y A B

® HSE: 4~ 48 MHz #Mifim sk % 4%
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2R a4 A T AR BRI 2 BT R G b BRI AR I B DL L phy  (USB.
DSL..) HZHi .
® LSI: 32KHz {Ki# PR 8%
R AR A AL T AL IR R R b A R D)3 (R 5 — AN B, R AR F R R 1) PWR F R
JE B FR G DL LA stop2 45 RGN FERE el . R LA CREAF RV Hh 1) SN B A FH 2 e
® [SE: 32.768 KHz flKiHAMHHE Y %%
2R d S A T Re L IIAR . IR & AR MU OR B F s b 1 A B R SR T AR MRS B I £
® PLL: 400MHz ~ 1.25GHz 83
AR A8 (% B A A% O IR . W HSI64. MSI A HSE B 8L B A4 PLL U5 B
B PLL1 &AM 600 MHz, 1% PLL #3260 HIAE F G S 5N Y AZ N it o
PLL2 f =i % 800 MHz, 1% PLL #5284 5 FAE 2R G il Al A A% IS )it o
PLL3 f F 4% 800 MHz, Hub/MEKt it PLL FAE P A% I B
SHRPLL 4% 1.25 GHz, 1% PLL # SHRTIMER #h % FI{E Py A% I Bh i .
PLLI1. PLL2 il PLL3 fHfdy @ L vl o & (50 o0 S ae ik — 20 o300, SR 5 FIAE AR el i sl s B A%
SHRPLL I £y 1 £ AFE 94 4 7381, 25 SHRTIMER 4M& ™ E 312.5 MHz I 4

2.8.2 RGE IR

RGN KT A7 AL R A, BREACRS TSP R AR SR P L Z A7 S R4 (X
SL 23 A7 4% R BRI Id Xt BDRST 2 A7 4 fE A AF LA POR B470)
RGN E LT RYE:

® POR.

NRST 5| .

IWDG Fl WWDG 7K

kB CPU B ALIEK.

EMC B A1k

K H PWR IR IIFEEALIE K

BOR &£

MMU £ A7 K

2.9 SR EIEHERE

XA — A AXT B RHERE . A AHB SZRFEFEALE LM, FISEILE 0l 5 a2 b i %
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B 2-1 B ERHE LM

J_lAHBS

ARM Cortex M7 TCMSRAM (1024KB;

o T
AXI2AHB D: Jf axisram
32k8| [32K8|  w—wDTOMS]| 22

=
s o R
Hd ?l MMU_CM4
< < % g
3 &
o i
2.5D JPEG K
MDMA-] Py Leoe _conec sommct || bvpi-2 3 awes| | [anes
~ = 2 16k8 | | | 16K8
2R 2
< <<

=
= T b e

| AHB SRAM1
128KB
| AHB SRAM2
128KB

n ]
[a] AHB SRAM3
n _szc |
AHB SRAMA
64KB
(o] (o ]
AXI ROM
- I
[P -
128KB.
=N
s
B
o |
I
r
) )
64-bit AXI bus matrix 32-bit AHB bus matrix
DAP-AP1 l
=2 [ ]
aend o=
Hut =
O Busmultiplexer AXI | APB interf A8
32-bit bus Master interface
e 64-bit bus —mm—— o Slave interface
32-bit AHB bus matrix

2.10 AN K HE D (GPIO)HI E H ThRg#E: 1 (AFI0)
GPIO il I R N tH % 11, AFIO 2 B ThRER 1 o W 2 SCFF 168 A GPIO, EAII# 7y i 1 11 4
(GPIOA/GPIOB/GPIOC/GPIOD/GPIOE/GPIOF/GPIOG/GPIOH/ GPIOI/GPIOJ/GPIOK). 41 16 i . GPIO
i FURI AR ) 2 AMBE A SR B P o] DURAE 75 SR R UG ECE . 554> GPIO 51 IS AT LABl A e & efan i (G
BB SN GETEERECN A BUE M AME D Res H . B TR IIRE S AL, FAR GPIO 51 I
A K HET RS .
B GPIO ¥ L EAG PLUFRHE:
& GPIO i H AT H A3 G B R L R AR

®  HNET

& A Efi

® AN TH

15/170 H REARBAH PR A F NSING TECHNOLOGIES INC.

Mtk RN R L X R AL X R R 1095 [H R AR K E
Hi%: +86-755-86309900 fEE: +86-755-86169100
ik https:/www.nsingtech.com HB%i: 518057



P\

V) EIRRR

www.nsingtech.com
& BUTIRE
& JREft, LRRARE
& s, LN RATRE
& S AThEE, LT RATACE
THREH IR, bR Al E
WO B BTSRRI AR
W FTH 10 SRR B
B A 10 SCREIRThFERE e, b E R BRIy R B
€ 16/ EXTI v T STOPO #\Mefi, Firfs 10 nf & A EXTI
€ PAO/PA2/PC1/PC13/PI8/P111 1] - T STANDBY A% 31 fii
W SRR E MU 1O L ThRE
B SCEF GPIO BUENLN, B 5 RAeisid SA0ER
BN VO i AL ] U AHB #2 TR AR, (H2 AU 32 05, 16 A Bl 8 A7 515 inl 1/O iy 1 27 47
@ (AFIO 277 as R SR 32 A2 i)
2.11 HE W EEHEFNVIC)

TN T IREFRW R EZEHZE (NVIC) .
NVIC B35 PL R Rk :

*

W 234 4NA] Bk TiE T

B 16 DMARERIILESE R

2.12 AR Wt/ B 2 1) 25 (EXTI)

A0 W/ AR R 2 (EXTD) v B AMAEECE A H 7™ A8 10 ) 0 B R B A A Nt E el . e e i
Fl Rk PWR, K h Wi Rl RS S &5 2% 4> CPU.

EXTI MLJEIE K oV R4t N STOPO A1 STOP2 A, & [F]I W] LLKS: CPUs A CSLEEP, CSTOPO A1 CSTOP2
BRI . PR SR A SR AL At AT AE Run ARG A

EXTI G4 DL FRFHE:

B RGN CSTOPO A1 CSTOP2 2 T e i

m AR B CPUS

X EER AT O BT S A A R :
W R (R BN, FREAEIRSNM S P R EE TR, AR EXTD R T
& [HE BTk
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& G WORIEAE B R
B OARESEM SRR A B A, R Ak AR BRI
L /XG5 V:8
& IR MR AACE.
& AT RIS B AL

2.13 DMA HK & HE(DMAMUX)

HhvoEid BB H DMA 1 3K 15 5ok fa7R~AAE DMA &4k . DMA #5232 kb ¥ DMA 1% 3K 3£42 il DMA 1
WSS, T HAHRIY) DMA R 5N, B ET DMA 5K —BHA THEIRE.

DMAMUX i#3R &2 F 4% AT 677 S AR DMA 455195 2 M B HCE (1) DMA iRk, %% hzhag i
A YRR 28 IE DMA 1R 26 5 I8 R IR 0T . 8 2% i3 AT A 2 BRI S £ — /> DMA 155K 2k, sl izl
ok HH DMAMUX [REB SN SRR 77 2UE £ — 4 DMA 1Rk, th4h, DMAMUX & ] F A H5 O\ i
RAG ST RFEFAF ) DMA 1R K48

FEAFEW R
% 2-2 DMAMUX # A\ %
ek DMAMUX1 DMAMUX2
DMAMUX [&):5 % N $ & 9 1 (P F Bl A )
DMAMUX #h&i8 3R Foa 210 4
DMAMUX 1% 3K fith & i N5 26 38
DMAMUX &R K 4E 45 il iE £ = 8 16
DMAMUX #ii H4 78 K 18 8 5 & 24 16

B 5 DMA i5R K EAEEY HA

€ DMA ¥ K& iy N e 4%

€ DMA ERIT R

& )11 DMA 5 3K il % N ) S LR 7
B & DMA i R&E M fdiEm b B A
Zik 210 MR EAME TN DMA 1 5K 2k
%3k 3 /> DMA iRk 4
EEZ IPAEES
DMA i 3K 1+ 5
FIT e [E) 25 N 1 S b 7

& EfMHEH, T DMA R
B AHB M3, ASCRERK, X 32 Frii]

*

*® 6 o o

17/170 H REARBAHBRA F NSING TECHNOLOGIES INC.

Mtk RN R L X R AL X R R 1095 [H R AR K E
Hi%: +86-755-86309900 fEE: +86-755-86169100
ik https:/www.nsingtech.com HE%i: 518057



L
V) EIRRR

www.nsingtech.com

B DMAMUX I3

2.14 DMA ]33 (DMA)
DMA il & 1 CPU #2541, W4T WIS H AR P B e . BB 5ehE, Balfemc® CPU T, B
I, CPU AT DABRE A T AT HoA v AT S, B 8RB RAATDFE.
G H =4 DMA #=iil#% (DMA1. DMA2. DMA3) , ®/MEHI#A 8 MEHEE . M2 imE A T 42
K EH—AEE NI AT G R IBPE AR H AR DMA Sl 1 i a4 «
F W R
R
B 54 AMBA 2.0 brifE
B AHB M4 H——H T X DMA #7415
i
- EE)\ANEIE, BANEAHE AR RN s
- FR ) I —— R A R
- A gmFREE e
B AHB T80
- ZIANABSLE) AHB EE: M, it
- RZATFEEFEATIIR DMA &%
- AfTANE AHB BRI ERER (2R3
- YA H AR RTAL T A FEI AHB 2 (D fly-by PERE
- A AHB EEORBIERL RS (e 256 1) Al E
- FEOERETFNRF
m L
- CFEENAARINAE. NAEEISME. AN R AT DL AR IS DMA fE
- J@id APB M55 APB 41 ¥4 2 81T DMA &4
A G B U A AR
A G B P IR SRR P SCRE AL ID S8
DesignWare AHB Lite 2% (It &
a1 DMA SRR
SCRE AHB 3% RIEEAS AHB 3245 BB 5 R i/ . Hihib A28 CAD K75 %680 BE-32 (FAVER)

ES
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W RIS, T e IR S SR AR HE VT 1) Y A S A
HhkAE B
B O RARRH LA il (FE AHB 4L D
bR, R
W R DL 7 S 2 YAt

- RS (B

- EBERINEGEE AR

- HelalHbhbE sk
W 2 XY R NIRRT H AR £
m R
B
WA H bRdEANEiE A FIFO
AL E ) FIFO IR )%
5T D il & %51 FIFO
H B EHET R, LUER FIFO 5
BiEEEH
TN ETE AT g R PR AN H (¥4
FIBIE T MFEAERA (P B as . fPEes BIAME . AN RITERESS . AMEEISMED
TN AT g R F 55 K/
AR REAIAE FH DMA 183E
SCREEAN B R BRI LT A5 H i 1E
ZFFEE DMA 1
Y #F RETRY. SPLIT Fl ERROR M3
/NI TE R G AR 0 5K IR AR R /)N
EILW N = NI
TG B A s KR
BB --m] 0 H 45 Hal DMA fE5 00 47 gn s
WIEHE--T M NF S HdEHak DMA f£H45)
Fefi 25 i 25 A 4 28 Rk 1
FERF IR AT i 25 PR 27 FH [ 55 G0 0 4 1) A7 25 1 e T
iz =g
B JESMECR HARAMRIRE TR (% 81D
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- RN
- RN
R
BTN DMA 5
W R
W (RIS DMA SR
TR
W EHUERIZ R H bR DMA 55148 JE7 ] g Ak 45 )
BRI, R U R

Hh
W SR i SR
B PR AN
- DMA &4 (ZHARID Tk
- PRk
- PAMRKFEL TN
- HHREM
W SCRRAPIRT S AR A
RThFERER

W R R
W R EEIE R4

2.15 MDMA ##]2(MDMA)
MDMA 2 —F R TR . TR BIPERE . 2 95 2N
.
TR
ST
WO AR A L
B 20k 240N iEE, BN HE bR — Nl TE
W TR A RN R )
B ZRPA AXT R
- GHERIFA LD
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- 24 AXT EBEOW EEEEAR AXT BE BRI, i s s g
- YFARFH AMBA Z LRIAE ACLK
WAEBINAE. AAESISME AMEEI AR LA AN 3511 DMA £ 5
AN A B O CRANEIE) , F T SRAM 8L T 27 4745 SCPF A7 it 38 82 21 JlIE FIFO
AMBA 3 AXI/AMBA 4 AXI % £ 10
AHB/APB4 M\, FT DMA =il &5 gmfe
- AHB MIEXSCRE &% (hburst = 3'6000)
AXT EHFR B85 ik 512 67 GERFHA AXT E# D
AXI FH O EH A BN 1% % Endian #5X
T shaA ik R AN G|
A A T s ) e 1 R ) )RR AU X
AR IR 2T A
SCRFIBTE B E
= SCRFAEAS TR 2 G 3 S B 11 ) P e 3 ok
B DMAC R&FE R
- NN ER
B DMA fR¥FD)RE
B i ST R DMA F5 RN BE — IR S L4
B 2% DMA {52k
- DMA 15003 5%k . SRIUFI 585 DMA 1&5sk
B R AXTAER AL
W SCRF BN SCRURMIC DR I
W CREME— ID ZhRE, 7E AXT /5 EIE EA A ME— ID B AXT /5 R
BEZE
B AANE A FIFO

W FIFO A%
W 3T AR A LUE R FIFO %)%
B E
B RMEERT R (AFRINAE . AFRISNEL. SR BIAAFASN BRI SN B0
m RAEZ A DMA 355
W RENMEIE ] L 2 RN
W RRNIEIE Y R K AMBA SR AR/
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TEA T RHE 5 0 T 24 F

T AT KR

GIE EESGBER) Wit

TE R TR i J2 B R 2 e 2 3% 11 ) P 3 o
HFEER . b, A3 BRI 734748 AT v e 2 Bt i
HAERMZNEY

MO FCE SRC/DST % HfLhi il
ZAVREHL, FANEE SRC A DST &% —A4

T $5 A LLL U5 1] (8 SRS HL

EHIE S, MEAEARY, £ DMA Juyn] 4ifs
PR (D)

HOIRS A, TR AR TR

BT

DMA A&Hm 2 5] (14 7 g A 00 B 25 )

- WRAE DMA WIS Z AT SAR R /N E R, U DMA f24i 4% /2 DMA BULSa 0 i 17 il 4

- WiRAE DMA WIR L Z BT ANKITE DMA BeA i) R/, MRSl H ARSI i@ AR R (i sk
) DMA Bt )i S 4% 1 4%

EFEN
T AR ARSI AT R R R A A R T
W oA MEMRFE O/
W fUERE/ZEHT AR T L AN SIETE (] (AT AR e s 20— W, B — MM TSRS
B R TR ] DMA AL A A7 U 27 77 45
W L
W SRR A b
A A
- DMA L4 5e i
- Bk
- RAEEAN SR
- HRRRAT
- EEE (T EEEH
W R RE AR
&N
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B R AMBA 3 AXI Al AMBA 4 AXT 0, M3 KA AHB. AXI4-Lite A1 APB 3 #i%

W O SR TE R T IA 512 4

B RO ERRERFES

W R RN R 5 B 5 BRI

WAL E Y AXT T

W OERAE R O R R IE SRR 55 SRR T I (1 S R AL R 3

W O R R [ S kA

W SR E b B e 2 % A R R 55

AR SR TR R 32/64 ff

B B ERAES/N D o AU H 5 2R v A 7]

ATk

W B A ARSI TE A AR SR I A RIS LR T e, R T AR R B AT B e B A A
W 2 (ECC) R ThEE T4 IE 5 LURFAE R AR I X L Re %, (8 RE B 1L SR B4R

—  FIFO {7 #3482 O ) ECC {*¥"ThaE
FH-F UID f#-fi# #3510 1 ECC 153 ThAE
- AXI E# O ECC R IhEE

B S DIREE R T2 2 RN, R 2 RIS, DASOW Bk (SEUD Rk EMI/EMC
AR AR A

2.16 AES SZRfR% (RTAD)
FERRFEL R
W 7E XSPI A7 fifi# R SR A W R AT 50 128 Arfifss CBRkaZ 0 .
& TS (CTR) B0 AES, A ZHRGE RG] GRE=4)
SERFATAT SR
K EE bk TN /AR .
15 2 DY/ 9 0 23 X 3
X3gE CRLEE: 4096 7715 .
X IR B 5 N BiE B o
PR AT R AR APAT R AR AT
TSI B O 128 AL B8 PN B RSUAS AT \AS 7745 1) B AR P 58 U BERLEL. Fi R
R RAT I, 2/ 2 — A2

L 2K JBR 2R JER JER R 4
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B S A e LR A
& S5AERE, WERMEBELH.
& L8 L CRCEAAHIE R

W SCEF xSPI FEULA] .

B EPATEET, ATDOEER RN AR, 16 AES IF M LIINL A IRY 2.

B AMBA AHB MAME, (XAN@ERE 32 A ik i i A7 v i) (2R p AHB S5, I HS A U5 APk
WRHE) .

2.17 WP HEIENESS (FMAC)

PERARECFIE BT T R BT EACH, AR —AREd. B, DR IE A A7 R R 5 K&
I HBEA: RIB . Z B SRR A ARG X, DA T SE B R kb B (FIR) 0GR ik b 37 (TR
ERAESINEN

TR TC AT AL B 38 S T AR E BT K IR A, TR AL B 2 DAAAAT HABAT 55 ZEVFZAEOL S, S8R
LG, ERTEOInIg S5, AT AN PR SC BRI TR A 55 10 Ab FH

FEREI T

16 x 16 fFeiF#s

24 + 2 L RINEE, AT IERIEGE ) e

16 1758 ffi N A% Ha

256 x 16 & 2 X

WA R 2 0] 8 LEANEAR M IX (AN, 1AM, A AR Rt bR B AR SR /N B AR 28 E X
By N ANV R 92 o DX R i A

JEP B INAE: FIR. IR (LR 1)

REBE: AL B MM

% FF DMA 1355 ¥

2.18 CORDICH b ES (CORDIC)

CORDIC {55 e ar i B ek 8 (EER = M0 AT IE . WM T e Es). H8. &5
LRIV L IbE - E o E - g

TERHE IR -

LIS &Y 2 IPS aap A bRy

W SCRFIEARRR AN AL BR 52 58
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— EAHEITG, AR R 7 S R A S B R NS RRIRES, BRSSP E TR
BE B THE AR, T E R R W
CHF 10 FREREOINI# : siny cosine. sinh. cosh. atan. atan2. atanh. modulus. square root. natural

logarithm

SCHFRE R M s B0 i N\ A AR
SCEEMT, i), BLK DMA #3:5H
BRI T HC L

2.19 #T = - A A SR KB I HEIT (DSMU)

DSMU s&—F i THESAME = - A PGSR i, HA 8 MMIS T, LIk 4 A0 RIEHE K
Sigma Delta ¥ 76U A%, ARt EIL 24 ML ADC 23R . AN 478 AT IC B A SPT 4 11 32 1) s
AL LR (BHOYTTEED , DA Z IR . FIRESC RN ST SR OB, ATk B
ADC HMEE A& N AEI 16 A7 34T B .

DSMU ] TAE T B i AR S, ISR B S P C B - E 3 O RLUE 110, DA e kar
M RAERIMEDIRE . B SR AR A IR BRI A

DSMU £ 4FH 1R

8 AT B A A T HR AT R N I IE

€ CFEFSPIEEM, AT EBESF Z-A FHE

& RS AY LR

& R AR A AN A ) 5%

8 % N ER T AT i N B IE:

& HEPER 1641

& HdEJR: ADC #HEsi N7 (CPU/DMA) HdEii
4 N0 i B RS S A P A

@ | Sincx JEP AR BEEMEUEA (1.5) , KRR (51X 1..1024)
& 1 MRS SRR (1.256)

i 24 N RS Bk

& FARIHEIELAXFE (0.3140)

A5 2
F 2 Ee s R 1E - (s B B 5 N 52 w5 74D
SRS IR
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AR I IR SR LR R 7 =

® MK

& NHEER AR

& SR

& 5%/ DSMU JEJ 23 R # (DSMU_FLTO0)

SCRAEIUE T

& (RBIEA R A AT A e B

& SRS ATEC B Sinex B g Ay CIEBNH= 1.3, i RAER=1.32)
& HUEWEVECE: MRBEE AR, AR RIS EIE

& ST IR R R SR AR

SCRPRLEAINGS,  RTA TAR IR AT R A B (KT SR Bl e 1 IR BRAED
& SfnitEES, AT RIEGER T 1,256 NESER) 0 57 1
& SR EEIE 8 R ATIEIECR S D

BRAWE | A0 S m R B AGT I 2 PF h ZE N ) 7 AR A 5
SRR AR G

& EhAE A R R A R /IME

& BRI

SCREBKERERThRE, F TR B R CGRELT IR 2D

R DMA B HUR 48

SCREPbT: FEARaE A, R BE T, AR EE R Rk
SCHRERLN 57 N5 4

& FNEEATRER AT, PR AR AT W] AT U A A R N B
& RN T, R RAT e

2.20 SEBTE 81 (RTC)
RTC /& A BB FIOTHECE, B D TR ERR, FTHROETT 4R DIThAL, LA Tl ch A e b

2p
At o

TERAELR .

SERFES R (RTC) &2 —/MHSZ) BCD € i 8% /11 5 as

BRSO R A M
B AR R HA M E Bl e B RS
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P 2 M AL ety . By EL AL H JL5) B GEHD

ML 32 ML EF AR & A

P4 A i

P 32 frapfran B gmiR M ey . 20 B E0 HL H Ol « B (BHD
PIANIISLIR 32 o7 B A7 25 L 2 G R ) B E 7D

B HE B RHED) e

SEIERTI . — AN RS B AR BR - (50 3k 60HZ) REMS TS0 H ik

=N TC B A I R AR A I A, A A AR D A

I} [F) BRI e

R AEM A AAA, PEIRDIFERE R T IR

LA W F R, RS AL WSk B, MOEE TR 8E. BHEL AR

RCC ZF {7 #5ff1 8 RTC BLH H o R AR FFTE TAEVE I, RTC TEATfAIAEN T &R A 245 1k CELHE RUN X,
SLEEP 5., STOPO £, STOP2 #%3:({. STANDBY U VBAT #z0)

RTC $& {4t % Fhme BEJ5 rT LLE MCU M f B DB S0 el (SLEEP #i3X, STOPO £\, STOP2 &
. F1 STANDBY #=)

2.21 B/ B FFHE R (ADC)
12 57 ADC 2 FHZ UGE I I Sid i B e ¥ 85 . J8F 34~ ADC, ADC1/ADC2 ] PLAH X ADC;
ADC1/ADC2/ADC3 7] LAZH A%, 3ADC. #:A~ ADC %A 20 MEHIEIE, FANEIE R A/D HifidiE n] DL §

Yjﬂ\\

BELL. R, WA T AT . ADC BHUEAAE (ZEXF/A055) 18 16 MR a4 . T st B

A T 1/2/3 KA N LR 2 757 F P 58 R AR ERIME N, FF H ADC B N B0 ) e KA N 20MHz.
ADC EEHR IR

SCFE3 /N ADC, SCRFESG . ZESTHIN

SR 1267 10 frop gk

SRR KA, A4 EXTUTIMER

/> ADC A1 3 AMELE 14

4 ADC I, RAETE, B 58 BB AU [ 100 1/2/3 A4 A] fid % Hh

SCFF 4 B AR
& R
& ELEAR
&[]
L SR EE{ E S
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SCHF A RLHE

AR A — SO R X 5

FIT A B 1SR B [ 1] oy P A 7 G

A R A A BCZE S N CRTHZ 8 TE HEAT A )

ADC TAER#RoK H PLL WP Ek AHB 4

¥4 v i DSMU, DMA & #

FLT FIFO S IR I 38 1 46

Ja BT

& TR R B R N

& EHRPERTECE RSB AR B (GPIO M NS El N B E N SR ) RS BRI e A N e

B R
& ETTRRREEEL R x1, x2, x4, X8, x16, x32, x64, X128, X256, X512, x1024
& B AFAL 0-10 AT E
& 16 MnMEHR A R A A4
C €/ h UGS
& CSORRG AR AM
& SCRHmAE M
B £ ADC s
€ XU ADC f2:: ADCI1 il ADC2 H&
¢ — ADC#: ADCI. ADC2. ADC3 A&
B ADC ) LAEREAE 2.3V 3 3.6V 2 [H]
B ADC SCREFEHLIA LR AE Vier Al Vrgr: Z [H]
2.22 FA R H(DAC)

DAC 2 /B dy, TERE AN, WKkl . DAC WA 8 sk 12 i jfitis, SCff DMA Zj

&b
At o

1 DAC R BN 12bit B U, DAC Fd o] PLZE X FFBE A0 5% 24 DAC BCE N 8bit fi, DAC %ids

AL XS 5. A DAC #3 — MHOL e ds, IO AT 564, 7ER DAC #EUR, &4 DAC BERT LASk
SEHET A, AT AP DAC (DAC1&DAC2, DAC3&DACS 4Li—41) ARt BT H: e 8 # . VREF+iEiL
FIEIAIEN DAC ZE Hi %, i DAC IR B s 1 2 5 5

4 DAC fir 5t PSR A EAbR I, DACx_OUT 51 HImT LR /E@ N4t (GPIO) o A DU FE M Hh
JE FH DAC %t 2 e 255 LLIRAS o SR Sl H FRLIAL o

FERHEM T

A~ DAC X N — AL HT DAC ##3%
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SCHE 8 ek 12 frfi i, HARTE 12 AR 4 A7 6] SRR A 6] S5 PR AR G
X DAC S [F)0 8 AT e 4

A~ DAC ¥J3FF DMA Thfig, FF3CKF DMA T f i kil

DMA XU AR5 48 SL 2ty 9

MEFEUR . MY PR A K

DAC $ith 3C#F 5 fr BAbsodE

L d m AL R i

i N 275 U SCRF Vieer+

B i A A

2.23 AL LB ZR(COMP)

COMP i F T P s AN AR HS K/, AR Lo g e e R MR P o 2 INP 5 N iy L R = T
“INM ¥ A i L, Bese st s FF, 2 <INP i A\ Sy B A T INMFan A\ ity HE R B, LA oM
hF.

P as BT REW R

B NEWHA 64 HrT iR L R 25 VREF1, VREF2

W CCRRERE R, SRR A

WA E . K

W SRR 4T R R A

PRI T B DO d Bl e B8, TSR F . OCREF_CLR 8. RZEHME. Al
B IS AT EiE /O 510, VREFL. VREF2 A 12bit DAC f3 & i
B AR EREGRE, EBUE SN 7 E S Rt

B CFREFE (Blanking) , PG E F7E Blanking 1)7H B IR

B COMPI/COMP2. COMP3/COMP4 f] LLZH i 7 I HL 5 2%

Rl A T T 0K RGN Sleep AR R

L Y= ¥4 A AN NG

WA E R R A R

|

A C B IR R RAE AR

2.24 HESEZMWEE (VREFBUF)
S NE T HESHEEME, THE ADC. 12bit-DAC. COMP N #B 6bit-DAC [ HL E 2%, tha] @il
VREF+5| IAEAMT A4 IES % .
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KRR 3 M EER S, T BT AL 3 BRI By 4 AR 2 MEIIREEI S, LUK
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+ 2-3 B B IRE R

ERT# TR TR | WA WIR/LLREE | TN
.k,

ATIMI~3 16 7 EE 1~65536 2 [ AT B 25 4 4
A
ek,

GTIMAI1~7 16 fii S 1~65536 2 [A AT = B4 4 WA
) /T
ek,

GTIMB1~3 16 fii S 1~65536 2 [a] FT = B4 4 1
/T

BTIM1~4 32 f1 ek 1~65536 2 8] FAE = B 4k 0 WA

LPTIM1~2 16 i1 EE 1. 2. 4. 8, 16, 32, 64, 128 0 WA

2.25.1 B2 E B 2 (ATIM1~3)

RIRPERER 2 (ATIMx) EEA T LTS E: SN SIAT I WSS S S Rk 66 B2 A=A
B, mgoe i g BAT AN RS . SEXIEAFIRIZEThRE. 8 T s bl

TR

U IS R DAE IR S an o€ S el 1 517 ) M i o SN [ S o~ N [ I oV S - )

B 16 A gRAE T Hids . (PR EATICE Y 1 5 65536 Z AR S1E)

B A RFEEE

B ATIMx &% 9 \MiliE

B ANSY/HROETE, TAEBECh: PWM S frd bee, kP Bt N3k
LIRS & 2K 1PNERE

B0 EERARN A ET/DMA:

& THHM

& filRHEM
L I TPNCHEIN
L R e
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® FEEZTHA
W BE DX R T S AR A T M
& ST ATIMx, i 1. 2. 3. 4 CFRT)EE
FIE I ARSI 2
ZAER BN EERAE R, DLSEILE I A I (R0 B
WhE (B2 middsd . HTEERISATHE AT ek i r
BRI F T = A B L
o R B N A'E Sy A1 S Bl i T D P O

2.25.2 B H E B #(GTIMA1~7)

WHFEHER & (GTIMAX) FEMTLUNSE: MMANE AT DRSO G 5 Bkt o BRI A i
P55

FERHEM T -

LIS R DAE IS a6 S el 155 1/ M i i G 1 I S o O [ I VA e )

16 Al e T o Aiids . (O AREOTICE A 1 3 65536 (A AL RED

GTIMAX £ % 4 il

IE TAERE: PWM Bt S b, Skop B . S NH 3k

W N AR R A TR A T /DMA -

& T

& R

L I TPNCEIN

L QO i

AE IS A ] e i A

ZAER ZE N EERE D, DASEIE I A8 1) [R5 s 4
WhE (B2 middssz . H BRI ATHE AT e 75 6r
BRI AR T F T AR B L il

2.25.3 @ H E T 28 (GTIMB1~3)

WAEHEN 2 (GTIMBx) FEHT LN E: MHAGESHAT IR RS 5 Bk 5 A0 A= 4
BIVS . BHEREE (GTIMBx) HA HAMGHThRE. FEX @ AR DIRE .

FEARFEW R

B 6 AR, GTSA RiG RRREG R R D

B 16 A RAE T AAR . (PR EATICE N 1 5 65536 Z AR S1E)
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CIE Vo V=R &

GTIMBx % 5 Milié

4N/ HROEIE, TARRGy: PWM B, it Eeds, skt . A di3k
1A SCRPECF BB A R NE 5

WTR AR AL AR ET/DMA :

ERHM

fiuk 5e FAt

EEIPACTHETS

it LR

GIEEREE PN

W BEDCI ) AT g A ) H kb i

€ 5T GTIMBx, i 1 ZHribIhRg

AR A S 12 ] E I g

ZANE IS 25 N A kD, DLSI R I 3 1) [R) P B
R (R S n: BB AT POE AT g 7 Ar
BRI ED . T AR

fih 2 i NAE A G150 B e 2 3% ) A eV A

2.25.4 Z:AiliE B 28 (BTIM1~4)
A I B A A 32 0 1 Bh R BRI,
LB F
B 32 B E A R R
B G HREHRRE . ORRETRE N | B 65536 2 AIH(E & ()
B A/ DMA SR
& L

2.25.5 (K Th#E E BT 28 (LPTIM1~2)

LPTIM £/ BAT 2 N ER IR 16 FrE 48, B AT LUYE IS SHARRER T {7217 . LPTIM A BAYE 3T 1 30
BRI FIEAT, LU 4. A, LPTIM AT LIS R G AT e, LI (0 T RE
BRI T A

LEEPEL F -

*® 6 &6 ¢ o

B 16 fizfa) Bt Eds
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B 3bit oA, 8 FHAAAAIT (1. 2. 4. 8. 16+ 32, 64, 128)
m AR
& PEREHERE: LSE, LSI, HSI, MSI 804 APB k4
& SMEEERE: @i LPTIM Inputl A ISMEER R CTAERTE LP #R% #5847, H TRk k-5 R AD

16 bit A3 Z 748 (LPTIM_ARR)

16 bit L %77 4% (LPTIM_CMP)

25 B Bl R VTR

A Gt R AP TR N A

FAT I8 B 0 1) P G AR - R A

A E R (PWMD)

AIACE 10 #iiE

G s

Pk HOE R, SCRRR R, BRI CGERZR AR IESD)

2.25.6 & 1M1 BB 28 (WDG)

WEMSLE TR (IWDG) FE HETIH (WWDG) &I &, MR R FE R . B 238
e RIE, FEm T RGN AR E I P i AR 1 o

MAILE T (IWDG)

MALETI (IWDG) HHIZATE 32KHz IR RS & (LSIEF 80D 3kZh, TEFRIEIASAFEL MCU RIEK A
i, BRI LUEAT . XA MR B S i 0] e R FEAE T I RS . e T DU B R et T
BAFHE S R R G R . IWDG Bod & 7 258 T 1A7E 3 8RR 5 2 AME 9 76 e S g3 AT (E I Fr R R ]
BRI S AR T -

FERHEM T

W BT 12 AL AR

B RCIRGHEIEHMAT RN 20, 7L TAE{E SLEEP. STOPO 1 STANDBY #:x{

W AT LAULAC S AL AR D RER

B YRR AR E] 0x000 N, RGEEA (CWIRENE V&)

HOEIH (WWDG)

WA (WWDG) HIB Bl APBI BHEPAER DL 4096 #4321, @i i 8] & 11 (9 AC B RSN AR 7718 1T 2 15
SeH . R, WWDG @ H TS0 I, 8 T M 2 R A0 P s Ie 2 7 L 10382 4 2% 3 B0 R 5 v 29 G 1E
R (0 B R
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B R
W 14 RSB T e
B WWDG G5, UGN REEN
& HEHEERRIE N T 0x40
& USRIV EEME R T E DA AR A AR, ERTINE
W R

2.26 I’'C M&#N

I>C(inter-integrated circuit) & 262 —Fi ) V2 B FH R 45 1), & A MR, RIEE B2k SDA RIS 4k

SCL, HIXPIMRE, Frf 5 1PC MZHA B &R AT LUl PC B 2 i RS .

12C Jeh 24 M AR PR ) 35 5 B AT 12C SZRiB i s . et ERATine, W RAEHIITE 12C S8R E T
B W PEAIN R . B SRR AERE K (Sm) PRE AR R (Fm) AEPRGERI (Fmt).

‘BiL5 SMBus (RAEHEL) Ml PMBus (HIFE AL HA. PC OB S R DMA B, 1A &0k
& CPU I,

12C $2 FU ) T B PE R R 4 T

B 12C SAHVESS 3 oA

AT F A

Z FHAThRE

PR (e 100 kHz) /Huisdiiist (i 400 kHz)

P ISR (Riik 1 MHz) /el (% 3.4 MHz)
7 AL 10 £ FHEAE

ZA 7 S HEE (2 BB AEAY, 1 AN AL TG E RS AL
FTA 7 o bk S 2 A

J ARy

SVER b R A R SR DR AR IS ) AT A P B

H U7 T e

® 6 6 6 6 O O 0 o

B SMBus #iE 3.0 fRARAE:
& i ACK = IR CRC (B EAHRG ) A A IIE
L R IE e NGl
& SCFRHBEAENT P (ARP)
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& THAEE TR
€ SMBus %&4R
& IR R SR

B PMBus rev 1.3 frifE

HAbTRe:

B AR EIL 8 AT X /AT DMA K S IX

WA RN g 7 R B

B POT R, il 12C IS ASZ 12¢_pelk EUHTSW AR S0

2.27 RIEWISMERTEMEIERI2S (FEMC)

R RN AEEE R 28 (FEMC) FIRVG M &80 R AMEGE g, nIARIE N T2, A EH i T A RS AR A =5
BEMENY RE, BERSLEARIE INAN R ORI T RN R 2 R R R K5 S EME 28 . T A BANBAEGE 283t
= FEMC #5285 B i ik . R AE61{E S, FEMC @it —E—1 k(s SR X 0 A EIRAM R4
FERFME R

W SRR RA R AR

4 SRAM
¢ PSRAM
¢ ROM
€ NOR Flash
€ NAND Flash (SLC)
€ LCD (8080/6800)
B SCREPIAS NAND INA7H, A 1bit-ECC AT Rl 208 2K 75 £ df
W R ERE SRR AL (Burst) ViAW1 NOR [NA7F1 PSRAM
B ST 8/16/32 fr i 2k
W AN AP ST P i
W I I R AT DASCRE SR AN E] () 2
B RIESNEAEE SR EEE TR, BN 64 A AXT Vs ) E REFHCAELL ) 32 AR 16 A7E 8 Arijirih Kk, B

5400 32 Arak 16 A28k 8 A7 A7k 28 AFiEfE .
PSRAM Fll SRAM #5143 #¢ 5 f e F = 15 ik B
AR S0 SR

W SRR IR E
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2.28 EH R R PWUR 2 (USART)

WA EE AP UWCR 4 (USART) Je—Fh e L AT HuR A sz O, KRR E i E. T RIEIE, DME
T Z PR AT 4 X T HE A e

USART # 1 K% SHC R R AL S, S Rl DMA BHTIESLE(E . USART B FF 2 A0 FEA4E(E . LIN
Q. FPPREE0. BT IEE . B AL R F Y. IrDA SIR ENDEC Zhg LA A it i Th ek -
FERFEA T

TR T, FP S

SCRE R XUTIAS

BRPR TS, B AR AIA 37.5Mbit/s

SRR 8 Ik 16 5l Rkt

SCHF 8bit BY, 9bit 4 i

SCREPIAN F T IBOR 250405 (1) 3 #8 FIFO

SCRF 1bit 8% 2bit 12 147

SCHRFAREA 2B RS 36 AR 56 (S A 25

SCREREAF S : RTS CTS

S FF RS-485

Y HF DMA Utk

YHFZACPRARIEAE . WOIRHHEANUUHED, DUl N ERAR X, P IE I 7 PR) A e A ) it Jk A R nde
SCHRERIBAE,  fu v AP TE R R 4 X [ 2D B AT 1S

XREERER RS, FFE 1S07816-3 Frifk

SCRPERATLLAMAMY (IrDA SIR) Zwhd S5 ey, $RALIER SRz T
SCRF LIN Bt

RPN B AR DUERR. MR IR IR

SCRFZAHWIE R : KORBIRF A NT . CTSHRE . AR, Hs o, Bt . SN, &
BrAH IR LIN BT moke I DA 22 22k DA i AR TR A A 265/ Y B R/ e R

i AL E -

BEHR USART1 ~USART8 UART9UART15

SRR Y ¥

EZ i

LIN

EEZEEN

BRI CEXUTD
R
TrDA £TAME

=== ==
=|=Z|=|=|=<|=<
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DMA 38 U = Y Y
T A 42 A Y Y
Y = SZFIZMHR, N = ARz

2.29 {KTh#EE H 7 P ISR (LPUART)

(IRTOFEIE FH D B USUR 15 48 (LPUART) & —FMIRIHFE. &0 T, S8 TiE 580, LPUART #] LLfH LSE.
HSE. HSI. MSI. SYSCLK Fl PCLK $2ftif 8. 4%+ 32.768kHz LSE fE AW #hJiRT, LPUART #] DL TAE7E
STOPO/2 IRINFERI R, B A IB(ZHZE ]I 9600bps. LPUART SCHEFREMCEE e le . 385 e B e g gk, w) DA
fi£ 4b-T STOPO/2 #5220 f) CPU.

R, 4 MCU TAE7E RUN BT, LPUART 0 A] LAE g i@ it 50 o 1 . P AT DR S s D)4y
HSI. SYSCLK 1 PCLK LAZRAS 5 iy R 5 4

LPUART FZHFEUTF

B SN LRPEE
T i%3% HSI. HSE. LSE. MSI. SYSCLK 8% PCLK I &5

B PR RRAER ARG RIEFECE ) AT g RE S R R R IA SMibits/s; A 32.768 kHz BRI (LSE) i,
EEZE M 300bps £ 9600bps

B e 8 R T, 1 AMFIEALATAE | A AR AL

B CFF DMA $¥EE

B SRR

W R IIARE . BRI X B X R B P X AR BRI X . AR RIS
D RIEGEIT X A B IX AR

B AR AR, AR A

B ERAIRRE: ARAIRAN R AR R

B 32 FEWEMX, 8 FATKIRZE X

RO AR L

B OAACE 1 B3 MEARIREE T

A

B AP E R E S RTS BME

B SCEF STOPO/2 AUl L B IEM: A Fele gz b X A2l . — Al ie & sy (1732

) MR 4iRE 8 71t

2.30 FAE P R R O AR B3I 2% R (FDCAN)

FDCAN FEH 754 1SO 11898-1:2015 brifE, 4 CAN 2.0A/B 5 CAN FD i, #fE43E 1SO #r#E Bosch B
—i/j(o
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BEAh, CAN #iH FDCAN1&283&4 3557 1SO 11898-4 HiLE I [l fh )2 CAN(TTCAN), L3 AR A5 fi]
fil R LS . AER ARG T RS 4ME . FDCAN1&283&4 57 i 1 fi & Thfie L FH 1 B In 25 7728 . CANFD

AT 36 5 A R R ] fid . CAN G5 — e fdi .

FDCAN 83t 2 M B RAM X35, %> FDCAN ] H H1i%# SRAMS5 BANK1 2 SRAMS5 BANK2, HT#%
Yo S g aS . UK FIFO. HURZentX . KIZZEMIX . KIZHMF FIFO (LUK TTCAN filk#%) . HE RAM

HIF MCU W3 SRAM i, etk nl o &, #.1 FDCAN KR/ T 4480 7 (32bit)

TR

545 1SO 11898-1:2015 1 I1SO 11898-4 FriE

X FF CANFD, &% 64 714k
SCRFSE AT BT A SEIL TTCAN 1 201 2 2% ({32 FF FDCAN1/2/3/4)
SCFE CAN i H Bl

Y HF AUTOSAR ik

Y FF SAE 11939 Frife

FESR M HOL IR A T AE

PN A] I & 420 FIFO

PRI R SR 0 BN B R S SRR

m% 64 % X

R% AT REZMX

Al HC E K 1% FIFO 5B\ %1

Al HC B R IE AT FIFO

TEFAIEC B B RAM, 8 /> FDCAN 5 23t =
EE T EEEANEINEEY

I B I AR v

PN B . CAN A AZIEF Bl A1 APB L 2RI b
SCHF HLAR

2.31 BATAMREO/NESHEL (SPI/I2S)

SPI FeVFts Fr AN & UL/ L. R, STl 5. SPI A LA B A B U 2 B, IR
MBS AE A 2P(SCK) . T H T 2R g, B4 H — 2 X B 26 i 02k 5 TR 2D AR, i S Rpd A
CRC B3
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128 & — b [F) A HR AT COE R . & SCRP DU B ibRitE, 046 KR 12S ArifE, MSB Al LSB Xf 5 brife,
DA PCM Ao BIAEEXC TR, AL TARSE F A 2 FBisl R . e fE R &N, AE@d Rz O s
B &SRB S E S

SPI 4% EZ I ReU T

A LA T A AR

SCRPERE. BRI 2 A

SCHF 8bit B, 16bit 2Tk =

B AT ] G

B A B 0k PR

] A R P AR B R o7 T i

RIE MG FFEAE CRC THE K 5

¥ DMA f£5i S fE

B/ k3% FIFO 8 41

28 H M F BT REMT T

T AN AT [A] A

S R ORI B 303

4 PP SRR DA RE: KR I2S . MSB X 55AR#E. LSB X455 hRUER] PCM Ak
FCKAE AN AT AL E, JEH M 8KHz £ 192KHz

T I B Mk T T B

#4775 17) MSB

¢ DMA 5 3fg

SR L Bl R T ik

2.32 ZLBATIMEEDO (xSPD

XSPI & F T 5/30/VY/ )\ e SPI AMEGEAR [94E 1 o AT LAFE (]8R0 A A7 i 2 st Ak .

SCHPIAMERE: HH] xSPL A AF s AT T #R4E ;. WAFMEE: AR IN A7 WU s il ds ik a3 1a], R G0k
HAL A PN B 22 16

TERHEITT

W RS SRR R\ A
B 7 #Single SPI/Normal SPI. DUAL SPI. QUAD SPI. Dual-QUAD. OCTAL SPIix{
B R ATIA133M
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B ¥FMotorola SPI:
€ Standard/Dual/Quad/Octal SPI
B R E R (SDR) RIRURE £ # % (DDR) A2
B R, BRSSO RFDDR A%
LIS E SRR
W AR A A AT, Wik X S IR A AT G
W ALk FIFO AT R IEAIHER IR
W AT 8/16/32 AL EE VT ]
B % H32x32bit TX FIFOF132x32bit RX FIFO
B CFDMA
B XIPHEASCHRESPLEL, AN SCRXIPE

& SURRESARRR A
& SCRREE T

B SCREXSPUMRPAT AU E B R, BIXSPIAMAAAY B SCAFf,  SRAT ARSI B2 ST 1 Bl 3 Jy Wl SCCPU
AT, ANFEMEOR SNBAF A I T B2, 85 T B R RE /24 RE, IR TNVRIX, P ANAT 5 i

B HHE4PNAND FLASH. NOR FLASHFIPSRAM

W BRI A i ] MU AR IS i, ENUESCT Bl A 9 A ittt i)
10, MU E8 AT = A0 Ak A

SCHF % B EIIRE

2.33 JEF B 4T B =R XA 28 1 (USB_HS_DualRole)

USB Fi# 0 A a4 1 (USB HS Dual Role) , LARHX USBHS. USBHS 2l %% & 75 3 {1t i 18 b e d A 2 4k
BRI AR HERE . USBHS 3CH#F Host £ 0 Device #55X, USBHS &% 7 — AN #B¥ USB =i PHY, FILL
Mo R A, AT BN PHY o0 F . USBHS 1] LLSZRF USB 2.0 BT ST PR e 7 =t (4%
Hilteh. AL, PR FERD LD o F4h, 18 USBHS Wiie A —4 DMA, AI{EJA AHB a2k FHI7E
USBHS M1 524 - [H) 0 i 25040 4% i -

TR T
B SR USB 2.0 i (480Mb/s) /Ai# (12Mb/s) AKi#E (1.5Mb/s) Host &z
W 7FFUSB 2.0 i (480Mb/s) /45 (12Mb/s) Device 5t
B CCRTER 4 R T SRR R W AR A DA
B USBHS WEME PHY, SCRFENE, 4@AKE, LHIME PHY
WM 7 ¥F HS SOF, FS SOF fl LS Keep-alive 4
B SOF ikl it PAD it
40/170 I B AR B 43 B A 5] NSING TECHNOLOGIES INC.
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SOF fikiririd ik Py 4% 21 52 I 38 (TIMx)

R A-B g (ID 20

USBHS Wik DMA, JAI%HACE AHB b & 1% 52k

HAHBBYRE, BIandE USB Az 1L R G, KB FEH &, Xt PHY A1 DFIFO HLi5 N DL B
HAA 4KB TH RAM

Host B0~ L5 16 A EHLEIE, & EE A SRR 2R L) USB &4

Host BT P B A 1 B 25 -

o  TEFEMIVERE MBI ARGk 20k 16 AN rh TN R A i oK

® (AR FIIATERE RS h AR 2 0k 16 AN It S AL i R

B Host BN & —4> RXFIFO. — MRS TX FIFO A1—ANHF #itt &4 TX FIFO

B Device B0 M 1 ANXUA 5 A 0, IS 84N IN i S Al 8 4~ OUT s, IN ¥ i fll OUT i 534 A
i & it E A WA s ek R D AL

B Device fis & — 32 RX FIFO f1—A4> TX-OUT FIFO, &t 9 A4 H TX-IN FIFO
SRR ) R

2.34 BEHFZHAR(SDMMCO)

SDMMC /y SD f#fif <+ SDIO KA MMC &4t ELEE L, — A S — M BRI A ) SD/SDIO/MMC
+*

S BT B AL /WA L, X G 1R 5 2 A i LA i 2 B L 45 R AR S S, Bl AR L AR B
iz, SDIO £ 7 HiiH MMC & S0 i f =X

T EREE

HeZs SD TR FARAERIE V3.00

FHeA SD WYHEEH LRIE V3.00

He#% SDIO r#ERITE V3.00

e eMMC FRiERTE V4.51

SRR 1 f7/4 fi2 SD KAl SDIO ##3%

SCRFUHS-TH:H,  HAMBERA R 1.8V Ak Hi i &7 2 P i

Y DS. HS. SDRI2. SDR25. SDR50. DDRS50 Fll SDR104 &4z

SRR 1AL 4 S0A 8 A2 MMC #3501 BOOT ##3{,

SRR Z R

SD&SDIO AR K 512 F TRV, eMMC B SCRESROK 2048 7745 IR/
EMMC f KI5 200MHz (BZPR T 8CR VO M%), e RAEHmH % &k 1.6Gbps (HS200 X, 8 fi7)
SE4 AL 1) 20482 T E FIFO
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B SCEFNEL ] DMA Thig

2.35 LB G LEO (DVP)

DVP & —/NRiE. 5 K1 CMOS a2 sz, nf DUAEHE 7@ R SLEUR - 1 EECRE 7 K. i 100MHz
GEmER, FAZ kB O AR AL SR n ik 200 Mbyte/s.

F AR

SCHE 8. 100 12 Br AT 16 A ML GERIE FEATHE

SCHF 8 ALAN 10 437 ) ITU-R BT.656 #LATIHS .o

RE 8 ALAN 16 AL YCbCr. YUV Ml RGB i % 50

YHF 8 AL 10 LA 16 17 Bayer $dfi# 20

SCREI AP GESE MCO %, SRR 48MHZ) , 45 4MEE CMOS Y2 AR RS A 4
i NME 28 DVP_PCLK. 3[RI25{5 5 DVP_VSYNC. {7155 DVP_HSYNC HRPEH al s i & .
HA 320 x 8 731 FIFO #2015 & $dhs

SCFF FIFO i th -4

SCHRERT R AR 1) B B AR HUR

SRS AR B

SCHRFIEF BT .

SR T EE RS 2

—  YCbCrd22 #iidh .

— RGBS565 ¥t A .

—  E4HHE(PEG).

2.36 LCD #=#il# (LCDC)

LCD #2332t 24 717807 RGB LUK PRI . E D . RN AEBHEFREE S, X8E S HEm
H 2] LCD ik 42 1 .

FEFFEW R

B 247 RGB JFATHith (RGB888) .
B EEER (CLUT) , fAEEEE 256 MEit (256 x 24 bit) .
B ORI RERE R, IR E e U

¢ ARGBS88SS.

€ ABGRS8888.
€ RGBASSSS.
€ BGRASSSS.
42/170 I RBAR B 43 B A 7] NSING TECHNOLOGIES INC.
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€ RGB565.
€ BGR565,
¢ RGBSSS.
W ANETE RAR A DY BEALEL B .
B, g, ARSI 2bit.
{81 F alpha {E7E 2 2 18] R G
ks 38
GAREDA= PN
Gamma & 1E.
A5 TN RE -
KFER G AN E BRI .
OO
2.37 UKW (ETH)
N32H735 SRR AR NSRS, ETH1 A4 10/100/1000Mbps LA MAC, ETH2 f44 10/100Mbps LA A
M MAC. PRI % ] DMA SRIRAEER IO MRS . ETH SR 5PEL R (PHY) @S AR
B: MIL. RMII. GMII (7%: ETH2 ASCHEF GMITEE ), PLSZEL LA RIS B 10 R 3% A
F R
MAC Tx 1 Rx i F 454

Wy R AT A ORI R I
B LU PHY 42 1528 10/100/1000Mbps HE A& 48 % «
- MIL HT5SMEHEE LUK PHY 15
- RMIL, AT 54MEHGE DKM PHY 15
- GMII, HT54MBTIELLKM PHY {5
WU

- FF CSMA/CD Hiil

- EBEEREES

82 3 32 Ao 040 A b 1

W T #AE (IEEE 802.3x £ {5 £uds (A Se i & 45 1)

S FFiEE RMON 5 MIB iH%(%% (RFC2819/RFC2665) 347 3l /25 4t it

IEEE 1588-2002 1 IEEE 1588-2008 H %1 it LU W 4k G i ] 8K (78 PTP Zda i Tx 8¢ Rx RS H 44 H
64 PIEFTEIER) , TX J7 1) bS5 Fn w25 s [a) 8%

WSO RIEER A K T (PPS)
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B R TRCE AV PHY #4/F) MDIO (Clause 22 fil Clause 45) E#:M

MAC Tx

RORRAE B4 TSRS SFD

R ISE A A Hn (1 A A Bt B A Fp sk 1 32 RDARAS

BT A 4R B 34 CRC FUEA 7T (PAD)

AR EIR B, DASCREARAE LUK B0 00,80 504 16KB 1 L8 UK W H 8 f

A AR BR CL AR (40~96 fir, BEKE N 8)

IEEE 802.3x Jit 4% il S FEVR I i N WA BN TR e 4y H S F S 5 B 6 (o TR
PEshk 7 BB B e, DR AEBIR A VLAN A BRI (R el scr ES-4 R
D

B REZAEAL BHEUHER S VLAN AR%5

B ERXCEHEN, DUBUNRET SRS R AME S

B SCREEA . B HRE BRI T BASAEIE ) VLAN AR%E

MAC Rx R¢fE

B KA A 3hFIE PAD Al CRC

B BRI EIMBRET AR SFD

W ARFRE 1R BRI

B RE L E

- A48 frzEk Hithl (DA) s, FAFTHA MY

- 448 fTYEMhE (SA) B EUERT, RS TTEAA R

- 6AfIMA I JERE (Hash) , EH T2 HMEE (DA itk

- FHRIAPTH Z iR R

- CFRREE, AHTIEIE, HEEGEAEIEC, HT MR

- ARG (RRRIEIERD SR RS
N A g .

BT VLAN 7% SESEIUACAMG A b )8 (T AME 5 VLAN AR 138D
- ETHEIENE 47 ET IPv4/IPv6 ] TCP/UDP
SCHF IEEE 802.1Q VLAN A2 AN B E2 S8t (0 i (1) VLAN #3452
A0 ize FE SR R EL R AMD JBEAR £
R BN SR B E N (AT
ORI ES 3 258 4 E R AR
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MTL Tx 1 Rx & 45

32 fr S EE . GER N ARl MAC)

i FH 5 B ) FIFO W BAT 2 A 5

A7 FH 60, B 0 00 A T 17 0 0, P £

1570 FIFO #4145 XU | RAM

AgfEoE R (burst) KB, HIE MTL Rx BAZIEE Tx BAFIK /N —2F5, BASCHE MTL B & i 58 R Hd %
i

BB A& T PR ERE 1) (RIEERIA 64 775

MTL Tx itk

2KB B A 1] 4 f B BE /7 (1) K 3% FIFO

RIEBEAE ESCFF—ANAF

Frfi e AR AR E A (B
LR B 3 AL AR L

FEIRPRSE . R EEpPoE. BB AR E (underrun) I3 AR L
THEAEN IPv4 LKA, LR TCP. UDP B ICMP 156 Al
WA K% FIFO th EF B AL (T R ARk RiET gi it
KO A0 I il

—  VLAN A% 40 N B8

- DUKMJEHEE BAdA

- BB 3E/AE 4 EATIR AR N
- I

- IR

~  CRC fll PAD #%#l

MTL Rx 454

2KB H A n] e B B 321K FIFO
gt ESCHF— A RAS
E EOP/EOF 2 J& (I{EMLL) Fl SOP/SOF Z i, #4 Rx RA I &4di A\ Rx BAF
BIER A (LA RD N, AT4aAE Rx BASUBIME (BRIAFEE 64 “F9)
ST, T DAFER N S Pl A B R Bt (0 0 AR L R N AL
SRR RIB AN (KA ) o iR EE £
R AN FIFO W E R B 6L (Tt B kb ki AT 4t it
AR5 Rx BAF IIE 78 25 1 326 e 78 B 245 5 B A5 5 31 MAC
45/170 I RBAR B 43 B A 7] NSING TECHNOLOGIES INC.
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DMA it

W32 AR AL

W RE AR AR A 4 0] B BB Y DMA

B DU A B AL AL I R 2 L 1K) DMA A& %

W SCRFRATEA S 0 75 SO0 B A7 (X Sk

B CCERREEMIX GRTE) #IRFF

B HRRTAEM VR D CPU TS O TS R Edla e CREAMEA R AR 2 14 32K 15 i)
B AR RS AR AR RS

B Tx DMA Fil Rx DMA 513 SR K FEmT B, DALARAK WL 4R F 26
W )RR RIS R SR AR 0T R

W R T A A Rk R U 5 B s )

W BAORIR A 5] R) SRR ) ml I E R S A 3

B SRR

B T EHLCSR GEHPRASTAEER) U7 A AL B 3 1 BB S 1

B SCRFTCP 23 Budikdar (TSO)

AHB FEOFE

W32 A, T R B U ]

B

B ORMRERE AHB RREA (EERK . DERKEEMHFHIRERRK)
AHB M2 O

B 32 fu#dlE, AT CSR VI

B

B SR SRR A

Ak A w7

MII/GMII #11°F Loopback 5, FIF ik
DMARZS (Tx fll Rx) {EAPIRZEHL

WEUIRA A AEAY, 40 H IR AU R 42 FSM IFPIRAS A FIFO S 7 2051
JS2 AR P H R AS AL

MMC (RMON) ##iHe

AT Tx B Rx M IXFREHE IR F A7 4%

T Tx B Rx IR FFREHE RS A A2 38
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AL M 7 ) Tx 8% Rx BB A, F T

2.38 TEA LR THE BT (CRC)

CRC 1M IR MRYE 4R & AR e 2 Wi, 76 8 £, 16 f7Ek 32 frffy NH i A= it CRC THH 45 R . 7E AR
H1, 35T CRC MIEA A T3 IR Rk Ak e Btk . (RO ShsiERTaE N, SR T —FIAE N7
SEREVER T . CRC THE BT B TAEISAT I TR (28 4%, DUME S5 REREIN A i F A LE 25 7 WAL LI
SR LT UL

FEREI T

B PR CRC-32 (Ethernet) £ i £ 1izl: 0x4C11DB7

@ X32+X26+X23+X22+X16+X12+X11 +X10+X8 + X7 + X5 + X4 + X2+ X +1

SRR P A R EZ R, HZHARNTEE: 760, 8460, 16 f18L 32 47

FIALFR 8 fr. 16 f7EL 32 frfi NH

CRC ¥JfE P &

LR TPNEE TR E S e

W ERNGEM, DA G T BRI e 2

32 % #E CRC 1H5AI7E 4 A~ AHB 4P E#H (HCLK) 58

SCREE R 32 AL A AEAE (AT T I dfs A7)

o N S e Ao T G

SCREf Nt B S e e HdlE (PTECED HET i

2.39 LAY EIT (SDPU)
SDPU # SAC 1 SDMA FH 45 4 7F—#2, SAC lff AES. DES. SM4. SHA fl RNGC CfiJakb®l) #Hik.
SDMA ¥ it S dE M SRAM {515 SAC, FE¥H545 5 M SAC 1541 %] SRAM.
SDPU == B4
W S FF DES XRREL

® 7 F DES Al 3DES If##iz 5

® TDES % #f 2KEY 1 3KEY 3\

® 7¥F CBC il ECB izt
W CFF AES STRREE

®  7HF 128bit/192bit/256bit A K &

® I fF CBC. ECB. CTR #iz{
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SCHE SM4 SR

® 7¥FCBC. ECB ik

SR SHA &5k

® U F SHA1/SHA224/SHA256/SHA384/SHA512
SCREBENLEL (RNG)
LRFEBENIE (TRNG) FILHEENIEL (PRNG) X
® U ¥FLSFRI129 J5AbHE

® I FF XOR & ¥

® ¥ FIPS-140 CAVP

SCHF RNG A A S0 R I 3 AT

CFF FIFO fit &

® ¥R FIFO Ml B 5k %

Y HE SDMA $ifs fE 4

SCRFIEIE 280t fi SRAM et
SRR B ALK/ 4KB (1024words)
SCRPURE AL M

S FF CRC16 K56

SRAM #: K32 # 2MB (512K words)

2.40 XD (DBG)
Bt ARM 5 SWI-DP B0, BB TF R A 51 RENS (AT ALARE IR THL, @3t ITAG s (720 e A vy 1 2
B BT VRIS . AT BRE o DU SERER MR, AT T AT .

DBG = By

7 257 V3R

AR HAT ERIER
BAFHE S

JTAG i3
ER AT B il
(LY PNGE e
FRAT LR PR i [

48 /170

FEVR/ H AR HE S =1/2/3 HITEOL T SCRpE0E B3T3
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SCRFIEIE AHB #% FUREEE AR 9 808 N SRAM B 3% #] SRAM

E RE AR B 45 R AE NSING TECHNOLOGIES INC.
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B[RRI
m RIFERE T 1R BN R ER
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.144 :] VDD
143 :] NC
142 :] NC
141 :] Vss
140 :] VCAP
139 :] PEI
138 :] PEO
137 :] PB9
136 :] PB8
135 :] BOOTO
134 :] PB7
133 :] PB6
132 :] PB5
131 :] PB4
130 :] PB3
129 :] VDD
128 :] VsS
127 :] PG4
126 :] PG13
125 :] PG12
124 :] PGI1
123 :] PG10
122 :] PGY
121 :] PD7
120 :] PD6
19 :] VDD
118 :] VSS
17 :] PD5
116 :] PD4
115 :] PD3
114 :] PD2
113 :] PDI
112 :] PDO
111 :] PCI12
110 :] PC11
109 :] PCI0

PE2[: 1 IUX:]P/US
PE3 [: 2 107 :] PAl14
PE4 [: 3 106 :] VDD
PES [: 4 105 :] NC
PE6 [: 5 104 :] VSss
VSS [: 6 103 :] VCAP
VDD [: 7 102 :] PAI3
VBAT [: 8 101 :] PAI2
PC13 [: 9 100 :] PAIL
OS(_;’;;‘IL:I- 10 99 :] PA10
05('3;(()"5; 1 8 :] PA9
VSS [: 12 97 :] PAR
VDD [: 13 96 :] PCY
VSSSMPS [: 14 95 :] PC8
VLXSMPS [: 15 94 :] PC7
VDDSMPS [: 16 93 :] PC6
VFBSMPS [: 17 92 :] VDD
VSS [: 18 91 :] VDD33_USB
VDD [: 19 LQFP144 90 :] NC
PF6 [: 20 89 :] VSS
PF7 [: 21 88 :] PGS
PF8 [: 22 87 :] PG7
PF9 [: 23 86 :] PG6
PF10 [: 24 85 :] PDI5
PHO-OSC_IN [: 25 :] PD14
OSC)())IS—I: 26 83 :] PDI3
NRST [: 27 82 :] PDI2
PCO [: 28 81 :] PDI1
PC1 [: 29 80 :] Vss
PC2 [: 30 79 :] VDD
PC3 [: 31 78 :] PD10
VDD [: 32 77 :] PD9
vss [ | 76| eos
VSSA [: 34 75 :] PBI1S
VREF+ [: 35 74 :] PB14
VDDA [: 36 73 :] PBI13

»
IS

PAO [: 37
ear [ s
PA2 [: 39
PA3 [: 40
VSsS [: 41
VDD [: 42
PA4 [: 43
PAS [: m
PA6 [: 45
PA7 [: 46
PC4 [: 47
PC5 [: 48
PBO [: 49
PBI1 [: 50
PB2 [: 51
PFI1 [: 52
PFI4 [: 53
PF15 [: 54
VSS [: 55
VDD [: 56
PE7 [: 57
PES [: 58
PE9 [: 59
PE10 [: 60
PEI1 [: 61
PEI2 [: 62
PEI3 [: 63
PE14 [: 64
PELS [: 65
PB10 [: 66
PBI1 [: 67
VCAP [: 68
VSsS [: 69
NC [: 70
VDD [: 71
PBI12 [: 72
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3.1.2 LQFP1763| B4 75

minininin OOONOO0OnN0000n0000n000000000000000000000
.::::’EE‘:’%§E§§_§§E§if:ffifi‘EE%EEEE-E&’E%EEEEE‘EE

PE2 I:
PE3 I:

1 2 Jeans
2 s Jear
res[ |3 o[ Jean
pes[ |4 29[ ] par0
e[| Y
vss[|6 127 Jeas
voo [ |7 126[ ] voo
veat [ |8 125 Jeey
e[ o 4] Jees
oscis e L] 10 123 ] eer
osc ;;gtsni Cn 122 Jece
vss[ |2 121 ] vop3s_use

voo [ |13 0] Ine
vssswes [ |14 o[ Jvss
vixswes [ |15 s [ eas
vooswies [ 16 w1 [ ear
visswes [ |17 16 [ | rae
ero[ |1 s eas
e[| e
p2[ |20 us[ | vop
LI 2| vss
IE | Jras
e LQFP176 o

vss[ |2 CIES

voo [ |2 EES

pr6 [ |26 EEY

A ES 106 | vss
IES 1os[ | vop
EIES o4 et

prio [ |30 s o

pro-osc N [ |31 2 e

OS(,BTJ‘% (I o[ Jess
Nest [ |3 0[] vss
peo[ |34 99 Jvop
rer [ |3 o8| ]rois
e[ |36 o7 Jrois
e[ |w o6 [ ] o1
vssa [ |3 os[ ] roi2
vrers [ |39 o[ Jron
vooa [ 40 o3[ Jvss
pao [ |41 o[ Jvoo
ear [ e o[ Jeoio

e[ o oo emo

voo [ |4 so | eos

v ¢ 5 % 2 £ z ¢ 9@ ¥ oL oL 5 2 o8 o8 T @ @ T 9 € 5 %2 2 8 & ©o @og oo ¢ 5 ®¥ 2 3 z 2 2 3 2 g2 593

mmmmm

£ £ 2 2 £ £ £ £ & &£ & 8 E E & E E E
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3.1.3 BGA176+255| 445

1 2 3 4 5 6

JPEOOOCEEEOOOEOEE
2 OOOOOOOOOOOOOOW
1l OOOOEOOOOEOEOOEOHOW
| @OOOOOOOOOEOOHO
QOO OGO
OGO OOOOE OO
OO OOOOE OO
HHOOOO OOOOE GOOHOGE
OO0 OOOOE OO
1 O@OOG OO0 OO
L OOOO DG
N OOOOOOOOOOEOEHEOE
N OOOOOOOOOHOHOEHEEE
| OOOOOOEOHOEEOEE®E
HECICIGI0I00I0I0IDIOIOIOICIOION

10 11 12 13 14 15
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R 3-1EHE X

Eop IEKE M ThRE

Fail-
§=g::! % Iég safe(

3)
i B e | LT 030

BGA176 + 25
LQFP176
LQFP144

TRACECLK
SPI6 SCK
ETHI_MII TXD3/ETHI_GMII_TXD3
GTIMB1_ETR
c3 1 1 PE2 10 | TT | Yes DVP2 DO -
FEMC_A23
USART5_RX
FDCAN4 TX
TRACEDO
ETHI_MII TXD2/ETH1_GMII TXD2
SHRTIM2_EEV
GTIMB1_BRK
B2 2 2 PE3 10 | TT | Yes DVP2 DI -
FEMC_A19
USART5 TX
FDCAN4 RX
TRACEDI
SPI6 NSS
ETH2 PHY_INTN
SHRTIMI_FLT
GTIMB1_CHIN
Bl 3 3 PE4 I0 | FT | Yes DVPI D4 -
LCD B0
FEMC_A20
USART6_RX
DSMU DATIN3
TRACED2
SPI6_MISO
xSPI2_NCS1
GTIMB1_CHIP
D3 4 4 PES 10 | TT | Yes DVPI_D6 -
LCD GO
FEMC_A21
USART6_TX
DSMU_CKIN3
TRACED3
SPI6_MOSI
SHRTIMI_EEV
ATIM1_BKIN2
E3 5 5 PE6 10 | FT | Yes GTIMB1 CH? -
DVP1 D7
LCD Gl
FEMC A22
Al 6 6 VSS S - - - -
2 - - VSS S - - - -
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D5 7 7 VDD

E2 8 8 VBAT S - - VBAT -

RTC OUTI
RTC TAMPI
Cl 9 9 PC13 10 | FT | Yes RTC. TS -

PWR_WKUP3

D2 10 10 PC14-OSC32 IN 10 FT Yes PC14-OSC32 IN -

D1 11 11 PC1S- 10 FT | Yes PC15-08C32_OUT -

0SC32 OUT
Al5/
Dlo 12 12 VSS

DI11 13 13 VDD

F2 14 14 VSSSMPS

F1 15 15 VLXSMPS

Gl 16 16 VDDSMPS

nNnnnnntnl v

G2 17 17 VFBSMPS

xSPI2_100
ETH1_GMII_TXD4
SHRTIM2_CHAI
GTIMAI CHI
GTIMAS_CHI
DVP2 DO
FEMC_A0
SDRAM_A0
USARTI_TX
FDCAN4_TX
12C2_SDA
12C5_SDA

F4 18 - PFO 10 TT | Yes COMP3_OUT

xSPI2 101
ETH1_GMII_TXD5
SHRTIM2 CHA2
GTIMAI CH2
GTIMAS_CH2
DVP2 DI
F3 19 - PF1 10 | TT | Yes FEMC_Al COMP3_INM
SDRAM Al
USARTI_RX
FDCAN4 RX
12C2_SCL
12C5_SCL
SDRAM D5

SPI6 NSS
xSPI2_I02
ETH1_GMII_TXD6
SHRTIM2_CHBI
GTIMAI_CH3
GTIMAS_CH3
G3 20 - PF2 10 | TT | Yes GTIMB2_ETR COMP3_INP
DVP2 D2
FEMC_A2
SDRAM A2
USART1_CK
12C2_SMBA
12C5_SMBA

SPI6_SCK
xSPI2 103
ETHI_GMII_TXD7
H4 21 - PF3 10 | TT | Yes SHRTIM2 CHB2
GTIMAI CH4
GTIMAS_CH4
GTIMB2 CH4

ADC3_INP5
COMP1_INM
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DVP2 D3
FEMC_A3
SDRAM A3
USARTI_CTS/USART1_NSS
12C6 SDA
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H2 22

PF4

10

TT

Yes

SPI6_MISO
xSPI2_CLK/xSPI2_CLKIN
ETH2 MII RX_CLK/ETH2 RMII_REF
_CLK
SHRTIM2_CHCI
GTIMAI ETR
GTIMB2_CH3
DVP2 D4
FEMC_A4
SDRAM A4
USART1_DE/USARTI_RTS
FDCAN5_TX
12C6 SCL
SDRAM D4

ADC3_INN5
ADC3_INP9

H3 23

PF5

10

TT

Yes

SPI6_MOSI
xSPI2_NCLK
ETHI_GMII_GTX_CLK
SHRTIM2_CHC2
ATIM3_BKINI
GTIMB2_CH2
DVP2 D5
FEMC_A5
SDRAM A5
FDCAN5 RX
12C6 SMBA

ADC3_INP4
COMP1_INP

El 24

18

VSS

E4 25

19

VDD

H1 26

20

PF6

10

T

Yes

SPI5_NSS
xSPI2_103
ETH2_MDIO

ATIM3_ETR
ATIM4_ETR
GTIMA5_CHI
GTIMB2_CHIP
DVP1_PIXCLK
DVP2_D5
UARTI1 RX
FDCAN3 RX

ADC3_INN4
ADC3_INP8
COMP2_INM

13 27

21

PF7

10

TT

Yes

SPI5 SCK
xSPI2 102
ETH2 MDC
ATIM3 CH4
ATIM4 CH3
GTIMAS5_CH2
GTIMB3_CHI1P
DVP2 PIXCLK
UARTI1 TX
FDCAN3 TX

ADC3_INP3
COMP2_INP

12 28

22

PF8

10

TT

Yes

SPI5_MISO
xSPI2_100
ETH2 MII COL
ATIM3_CHI
ATIM4 CH4
GTIMAS_CH3
GTIMB2_CHIN
DVP2 HSYNC

ADC3_INN3
ADC3_INP7
COMP4_INM
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SDMMC2 LEDCTRL
UARTI1 DE/UARTI11 RTS
SPI5_MOSI
xSPI2_I01
ETH2 MII CRS
SHRTIM2 FLT
ATIM3 CH2
14 29 23 PF9 10 | TT | Yes ATIM4 CHI ADC3_INP2
GTIMAS_CH4
GTIMB3_CHIN
DVP2_VSYNC
SDMMCI1_LEDCTRL
UARTI11 _CTS
xSPI2_CLK/xSPI2_CLKIN
ETH2 PPS OUT
SHRTIM2 EEV
ATIM3 CH3 ADC3_INN2
K3 30 24 PF10 10 | TT | Yes ATIM4 CH2 ADC3_INP6
GTIMB2_BRK COMP4_INP
DVP1 D11
LCD _DE
FEMC A3
Il 31 25 PH0-OSC_IN 10 [ FT | Yes PH0-OSC_IN -
Kl 32 26 | PHI1-OSC OUT | 10 | FT | Yes PHI1-OSC_OUT -
L1 33| 27 NRST 10 | N7 [ es NRST -
ETH2 MII RX _DV/ETH2 RMII _CRS_
DV
LCD G2
LCDRS ADCIINPIO
L2 34 28 PCO 10 | TT | Yes FEMC DI/FEMC DAL ADC2_INP10
SDRAM NWE ADC3_INP10
SDRAM D12
DSMU_CKINO
DSMU_DATIN4
TRACEDO
RTC_TAMP3
Pg‘;%m‘%;? ADCI1_INN10
1282 SD EXT ADCI1_INP11
L3 35 29 PCl 10 | TT | Yes ETHI_MDC ADC2_INNTO
LCD G ADC2_INP11
SDMMCE2 CK ADC3_INN10
FEMC_DO/FEMC_DA0 ADC3_INP11
DSMU_CKIN4
DSMU_DATINO
SgézMsIgo ADC1_INN11
ETH1 MII TXD2/ETHI_GMII TXD2 238‘%31121
Ml 36 30 PC2 10 | TT | Yes DVP2 D6 —
SDRAM NCEO ADC2_INP12
DSMU_CKINI ADC3_INNI1
DSMU CKOUT ADC3_INP12
ADC2_INNI1
ADC2_INPO
N1 - - PC2 C 10 | TT | Yes - ADC3 INNI
ADC3_INPO
SPI2 MOSI ADCI1_INN12
1282 SD EXT ADCI1_INPI3
M2 37 3 Pe3 0| TT | Yes | gryp i TX CLK/ETHI GMILTX | ADC2 INNI2
CLK ADC2_INPI3
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DVP2 D7
SDRAM_CKE0
DSMU_DATINI
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PC3 C

TT

ADC2_INPI
ADC3_INPI

E12 -

32

VDD

33

VSS

N3 38

34

VSSA

VREF-

M3 39

35

VREF+

M4 40

36

VDDA

nNninnnnn

P

1 41

37

PAO

10

T

Yes

PWR_WKUPI
SPI4 NSS
12S4 WS
ETH1_MII_CRS/ETHI_GMII_CRS
ATIM2_ETR
GTIMAI CHI
GTIMA1 ETR
GTIMA4 CHI
GTIMB1_BRK
SDMMC2_CMD
FEMC_A19
USART2_CTS/USART2 NSS
UART9 TX

ADC1_INP16

PAO C

10

T

Yes

ADCI_INNI1
ADCI1_INPO
ADC2_INNI1
ADC2_INPO

P

2 42

38

PA1

10

TT

Yes

ETHI_MII RX_CLK/ETHI_RMII REF
_CLK/ETHI1_GMII_RX_CLK
GTIMA1 CH2
GTIMA4 CH2
GTIMB1_CHIN
LPTIM3_OUT
LCD R2
USART2_DE/USART2_RTS
UART9 RX

ADC1 _INN16
ADCI1_INP17

P

3 -

PAI C

10

TT

Yes

ADCI1_INP1
ADC2 INP1

R

2 43

39

PA2

10

TT

Yes

PWR_WKUP2
ETHI_MDIO
SHRTIM2_EEV
GTIMA1_CH3
GTIMA4_CH3
GTIMB1_CHIP
LPTIM4_OUT
LCD RI
USART2 TX

ADCI1_INP14
ADC2 INP14

N

4 -

PH2

10

TT

Yes

xSPI2 104
ETHI _MII_CRS/ETH1_GMII CRS

SHRTIM2 CHDI

GTIMB3_CH2

LPTIMI_IN2

LCD RO

SDRAM_CKEO

UARTI15 RX

ADC3_INPI3

G

4 44

VDD

F7 45

VSS

PH3

10

T

Yes

xSPI2_105
ETH1_MII_COL/ETHI_GMII_COL
SHRTIM2 CHD2

ADC3_INN13
ADC3_INP14
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GTIMB3_CH3
LCD RI
SDRAM_NCE0
USART7_CK
UARTIS TX

www.nsingtech.com

PH4

10

FT

Yes

ETH2 MII_TXDO/ETH2 RMII_TXDO
SHRTIM2_CHEI
GTIMB3_CH4
DVP2_HSYNC
LCD G4
LCD G5
USART7 RX
UARTI15 _DE/UARTI15 RTS
FDCAN5 TX
12C2 SCL

ADC3_INN14
ADC3_INPI5

RS -

PHS

10

TT

Yes

SPI5_NSS
ETH2 MII_TXDI/ETH2 RMII_TXDI
SHRTIM2_CHE2
GTIMB3_ETR
DVP2 PIXCLK
SDRAM NWE
USART7_TX
UARTI5_CTS
FDCAN5 RX
12C2 SDA

ADC3_INN15
ADC3_INP16

N5 46

40

PA3

10

T

Yes

12S4 MCK
ETH1 MII_COL/ETHI_GMII_COL
GTIMAI CH4
GTIMA4 CH4
GTIMB1_CH2
LPTIMS5_OUT
LCD B2
LCD_BS
USART2_RX
FEMC _A10

ADCI1 _INPI15
ADC2 _INPI15

F8 47

41

VSS

H12 48

42

VDD

P5 49

43

PA4

10

TT

SPI1_NSS
SPI3_NSS
SPI4_NSS
2S1_WS
1283 WS
1284 WS

GTIMA4 ETR
DVP1_HSYNC
LCD_VSYNC
FEMC_DS8/FEMC_DAS
SDRAM DS
USART2_CK
USB2_SOF

ADCI1_INPI8
ADC2_INPI8
DACI_OUT

P6 50

44

PAS

10

T

Yes

SPI1_SCK
SPI4 SCK
1281 CK
1284 CK
ATIM2_CHIN
GTIMA1_CHI1
GTIMA1_ETR
LCD R4
FEMC_D9/FEMC_DA9
SDRAM_D9
SDRAM DQMO0

ADCI1_INN18
ADCI1_INP19
ADC2 INNI8
ADC2 INP19
DAC2 OUT
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45

PA6

10

T

Yes

SPII_MISO
SPI4_MISO
12S1_SD
12S4 SD
xSPI2 103
ATIM1_BKINI
ATIM2_BKINI
ATIM3_CHI
GTIMA2_CHI
DVP1_PIXCLK
LCD G2

www.nsingtech.com

ADC1 _INP3
ADC2 INP3

N6 52

46

PA7

10

TT

Yes

SPII_MOSI
SPI4 MOSI
12S1_SD _EXT
1284 SD_EXT
xSPI2_102
ETH1 MII RX DV/ETHI RMII CRS_
DV/ETHI_GMII RX_ DV
ATIM1_CHIN
ATIM2_CHIN
ATIM4 CHI
GTIMA2_CH2
LCD VSYNC
SDRAM NWE

ADC1_INN3
ADC1_INP7
ADC2_INN3
ADC2_INP7

R6 53

47

PC4

10

T

Yes

12S1_MCK
ETH1_MII_RXDO/ETHI _RMII_RXDO/
ETH1_GMII_RXDO
SHRTIM2_EEV
LCD R7
SDMMC2_CKIN
FEMC_A22
SDRAM_NCE0
DSMU_CKIN2

ADC1_INP4
ADC2_INP4
COMPI_INM

M7 54

48

PC5

10

TT

Yes

ETHI1_MII_RXDI/ETHI_RMII_RXD1/
ETHI1_GMII_RXDI
SHRTIM2_FLT
LCD DE
SDMMC2_SEL
SDRAM_CKEO
DSMU_DATIN2
FEMC_Al
SDRAM NCAS

ADC1_INN4
ADCI_INP8
ADC2_INN4
ADC2_INP8

COMPI_OUT

VDD

F9 -

VSS

R8 55

49

PBO

10

T

Yes

xSPI2_101
ETH1_MII RXD2/ETHI_GMII_RXD2
ATIM1_CH2N
ATIM2_CH2N
GTIMA2 CH3
LCD Gl
LCD _R3
UART9_CTS
DSMU_CKOUT

ADCI_INN5
ADCI1_INP9
ADC2_INN5
ADC2_INP9
COMP1_INP

M8 56

50

PB1

10

TT

Yes

SPI3_MISO
xSPI2_100
ETH1_MII_RXD3/ETHI_GMII_RXD3
ATIM1_CH3N
ATIM2_CH3N
GTIMA2_CH4
DVP1_MCLK
LCD GO

ADCI1_INP5
ADC2_INP5
COMP1_INM

59/170

E RE AR B 45 R AE NSING TECHNOLOGIES INC.

Mkt PRYITH R L X B AL X SR 1095 [ R ER K E

H 1% +86-755-86309900

fEE: +86-755-86169100

ik https:/www.nsingtech.com HE%i: 518057



s BRI

Oy

www.nsingtech.com

LCD R6
DSMU DATINI

RTC OUT2
SPI3_MOSI
12S3_SD_EXT
xSPI2_ CLK/xSPI2_ CLKIN
ETH1 MII_TX ER/ETHI GMII TX E
R
ATIM1_CH4N
ATIM2_CH4N
GTIMAS_ETR
DVP1_HSYNC
DVP2 DI2
DSMU_CKINI

P7 57 51 PB2 10 TT | Yes COMP1_INP

SPI5_MOSI
ETH2 MII_TX_EN/ETH2 RMII TX E
N

GTIMAG6_CHI

DVPI DI2
SDRAM_NRAS

12C6_SDA
SDRAM NRAS

N7 58 52 PF11 10 TT Yes ADC1 _INP2

xSPI2_DQS
ETH2 MII_TXDO/ETH2 RMII TXDO
GTIMA6_CH2
DVP2 D6 ADC1_INN2
P11 59 - PF12 10 | TT | Yes FEMC A6 ADCI_INP6
SDRAM A6
FDCAN6_TX
12C6 SCL

w2
'
'
]

F10 - - VSS

L12 - - VDD S - - -

ETH2 MII_TXDI/ETH2 RMII_TXDI
SHRTIM2 FLT
GTIMAG6_CH3

DVP2 D7
FEMC_A7
SDRAM A7 ADC2_INP2
N11 60 - PF13 10 | TT | Yes USART7 CK COMP3. OUT
FDCAN6_RX
12C4 SMBA
12C6_SMBA
DSMU_DATING
SDRAM NCEO

ETH2 MII_TXD2
SHRTIM2_CHF1
GTIMA6_CH4
DVP2 D8
FEMC_AS8
SDRAM A8
USART7 RX
FDCAN3 RX
12C4 SCL
DSMU_CKIN6

ADC2_INN2
ADC2_INP6
COMP3_INM

R10 61 53 PF14 I(0) TT Yes

ETH2 MII_TXD3
SHRTIM2_CHF2
LPTIM4 ETR
N10 62 54 PF15 10 | TT | Yes DVP2 D9 COMP3_INP
FEMC_A9
SDRAM A9
USART7 TX
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SDRAM BAO
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P8 63

PGO

10

TT

Yes

xSPI2_104
xSPI2_NCS2
ETH2 MII TX CLK
SHRTIM1_EEV
ATIM4 BKIN1
LPTIM4_IN1
DVP2 D10
FEMC_A10
SDRAM_A10
UARTI3_RX
SDRAM BAI

F12 64

55

VSS

M5 65

56

VDD

N9 66

PGl

10

TT

Yes

xSPI2_105
xSPI2_NCS3
ETH2 MII_TX ER
SHRTIM2 FLT
GTIMB1_ETR
LPTIM4_IN2
DVP2 D11
FEMC_All
SDRAM All
UARTI3_TX
SDRAM A10

P

9 67

57

PE7

10

T

Yes

xSPI2_NCS2
ETH2 PHY_INTN
ATIM1_ETR
FEMC_D4/FEMC_DA4
SDRAM D4
UARTI1 RX
12C7_SDA
DSMU_DATIN2

COMP2_INM

N8 68

58

PE8

10

TT

Yes

ATIM1_CHIN
SDMMC1_LEDCTRL
FEMC_D5/FEMC_DAS
SDRAM D5
UARTI1_TX
FDCAN5_TX
12C7 SCL
DSMU_CKIN2
SDRAM A0

COMP2_OUT

R11 69

59

PE9

10

T

Yes

ATIMI_CHI
SDMMC2_LEDCTRL
FEMC_D6/FEMC_DA6
SDRAM D6
UARTI1_DE/UART11_RTS
FDCAN5_RX
12C7_SMBA
DSMU_CKOUT
SDRAM Al

COMP2_INP

G

6 70

VSS

M9 71

VDD

R9 72

60

PE10

10

T

Yes

ATIM1_CH2N
FEMC_D7/FEMC_DA7
SDRAM D7
UART11_CTS
DSMU_DATIN4
SDRAM A2

COMP2_INM
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SPI6 NSS
ATIMI_CH2
LCD_G3
RI2 73 61 PEl1 10 | TT | Yes FEMC_D8/FEMC_DA8 COMP2_INP
SDRAM DS
DSMU_CKIN4
SDRAM A3

SPI6_SCK
ETH1_GMII_RXD4
ATIM1_CH3N
LCD B4
FEMC_D9/FEMC_DA9
SDRAM D9
UARTI13 RX
DSMU_DATINS

P12 74 62 PEI2 10 TT | Yes COMP1_OUT

SPI6_MISO
ETHI_GMII_RXD5
ATIM1_CH3
LCD DE
FEMC_D10/FEMC_DA10
SDRAM D10
UARTI3_TX
FDCAN6_TX
12C6_SDA
DSMU_CKIN5

P13 75 63 PE13 10 TT | Yes COMP2_OUT

G7 - - VSS S - -

SPI6_MOSI
ETH1_GMII_RXD6
SHRTIM2_EEV
ATIM1_CH4
LCD_CLK
MI2 76 64 PE14 10 | TT | Yes FEMC_DI11/FEMC_DAI11 -
SDRAM DI1
USART6_CK
UARTI3_CTS
FDCAN6_RX
12C6 SCL

ETHI_GMII_RXD7
ATIM1_BKIN1
LCD R7
FEMC_DI12/FEMC_DA12
P14 77 65 PE15 10 | TT | Yes SDRAM D12 -
USART5_CK
UARTI3_DE/UARTI3_RTS

12C6 SMBA

SPI2_SCK
1252 CK
ETH1 MII RX_ER/ETHI GMII RX E
R
SHRTIMI_SCOUT
GTIMA1_CH3
N12 78 66 PB10 10 | TT | Yes LPTIM2 NI -
LCD_G4
USART3_TX
12C2 SCL
DSMU_DATIN7
FEMC_DI3/FEMC DA13

ETHI_MII_TX _EN/ETHI_RMII_TX_E
N/ETHI_GMII_TX_EN
P10 79 67 PBI1 10 | TT | Yes SHRTIM1_SCIN -
GTIMAI CH4
LPTIM2 ETR
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LCD G5
USART3_RX
12C2 SDA
DSMU_CKIN7
FEMC DI15/FEMC DAIS

R13 80 68 VCAP

M10 81 69 VSS

R14 82 70 NC

»niwnnnlin

- - 71 VDD

SPI5_SCK
ETH1 MII_RXD2/ETHI_GMII_RXD2
ATIM1_CH4N
GTIMA7 CHI
LPTIMS_IN1
DVP1 D8
FEMC_BAA
SDRAM NCEI
UARTI4 RX
FDCAN7 TX
12C2_SMBA
SDRAM A4

P15 - - PH6 10 TT | Yes COMP4_INM

SPI5_MISO
ETH! MII RXD3/ETHI GMII RXD3
SHRTIM2_EEV
ATIM3_BKINI
LPTIM5_IN2
DVP1 D9
FEMC_CRE
SDRAM_CKEI
UARTI4 TX
FDCAN7_RX
12C3_SCL
SDRAM A5

Ml11 - - PH7 10 TT Yes COMP4_INP

ETHI_GMII_RXD4
SHRTIM2_EEV
ATIM3_CHI
GTIMA4_ETR
DVPI_HSYNC
LCD_R2
NI13 - - PHS 10 | TT | Yes FEMC D16 COMP4_OUT
SDRAM D16
UARTI10 DE/UART10 RTS
UARTI4 DE/UART14 RTS
FDCAN2_RX
12C3_SDA
SDRAM A6

G9 - - VSS S - -

ETHI_GMII_RXD5
ATIM3_CHIN
GTIMA7_CH2

DVP1 DO
LCD R3
FEMC D17
SDRAM D17
UARTI0_CTS
UARTI14 CTS
FDCAN2_TX
12C3_SMBA
SDRAM A7

M14 - - PH9 10 T Yes COMP4_INM

ETH1_GMII RXD6
N14 - - PH10 10 | TT | Yes SHRTIM2 EEV COMP4_INP
ATIM3 CH2
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GTIMA4 CHI
DVP1 DI
LCD R4
FEMC D18
SDRAM D18
12C4 SMBA
SDRAM A8

ETHI_GMII_RXD7
SHRTIM2_EEV
ATIM3_CH2N
GTIMA4 CH2
DVP1 D2

M13 - - PHI1 10 | TT | Yes LCD RS

FEMC D19

SDRAM D19
UART10 RX

12C4 SCL
SDRAM A9

SPI7 NSS
ETH2 MII RX_DV/ETH2 RMII_CRS_
DV
SHRTIM2_EEV
ATIM3_ETR
GTIMA4 CH3
N15 - - PHI2 10 | TT | Yes DVP1 D3 COMP4_OUT
LCD R6

FEMC_D20

SDRAM D20

UARTI10_TX
12C4 SDA

SDRAM All

G10 83 - VSS S
- 34 - VDD S - -

SPI2_NSS/12S2_ WS
ETHI_MII_TXDO/ETHI_RMII_TXD0/
ETH1_GMII_TXD0
ATIM1_BKIN1
LPTIM2_IN2
DVP2 D14
MI5 85 72 PBI12 10 | TT | No USART3. CK -

UART10 RX
FDCAN2_RX
USB2_ID
12C2_SMBA
DSMU_DATINI
SPI2_SCK
1252 CK
ETH1 MII_TXDI/ETHI RMII TXD1/
ETHI1_GMII_TXDI
ATIM1_CHIN
LPTIM2_OUT
L15 86 73 PBI13 10 | TT | No DVP1_D2
SDMMCI_DO
USART3_CTS/USART3 NSS
UARTI10 TX
FDCAN2_TX
USB2_VBUS
DSMU_CKINI

SPI2_MISO

12S2_SD
K15 87 | 74 PB14 10 | TT | No ATIM1_CH2N )
ATIM2_CH2N
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GTIMA7 CHI
LCD_CLK
SDMMC2_D0
FEMC_D10/FEMC_DA10
SDRAM D10
USARTI_TX
USART3 DE/USART3 RTS
UART9 _DE/UART9 RTS
USB2_DM
DSMU_DATIN2

RTC_REFIN
SPI2_MOSI
1252 SD_EXT
ATIM1_CH3N
ATIM2_CH3N
GTIMA7_CH2
LCD G7
K14 88 75 PBI5 10 | TT | No SDMMC2 DI -
FEMC_DI11/FEMC_DAI11
SDRAM D11
USARTI_RX
UART9_CTS
USB2_DP
DSMU_CKIN2

SHRTIMI_EEV
SHRTIM2_SCIN
ATIM3_CH3
DVP2_HSYNC
L14 89 76 PD8 10 | TT | Yes FEMC_DI3/FEMC_DA13 -
SDRAM D13
USART3_TX
12C7_SDA
DSMU_CKIN3

SHRTIMI_EEV
SHRTIM2_SCOUT
ATIM3_CH3N
DVP2_VSYNC
K13 90 77 PD9 10 | TT | Yes FEMC_DI4/FEMC_DAl4 -
SDRAM D14
USART3_RX
12C7 SCL
DSMU_DATIN3

ETHI_CLK125
ETH2 PPS OUT
ATIMI_CH4N
LPTIM2 OUT
LCD B3
L3 | 91 | 78 PD10 10| TT | Yes FEMC DI5/FEMC DAI5 )
SDRAM D15
USART3_CK
12C7 SMBA
DSMU_CKOUT

2]
]
]

- 92 79 VDD

H6 93 80 VSS S - - - -

SHRTIM2_EEV
GTIMA3_ETR
LPTIM2_IN2
3 94 81 PDI1 10 | TT | Yes DVP2 DI5 -
FEMC_A16/FEMC_CLE
USART3_CTS/USART3 NSS
12C4 SMBA
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GTIMA3_CHI
LPTIMI_IN1
LPTIM2_IN1

DVPI1 DI2
FEMC_A17/FEMC_ALE
J15 95 82 PDI2 10 | TT | Yes USART3 DE/USART3 RTS
UARTI12 TX
UARTI3_CTS
FDCAN3 RX
12C4 SCL

GTIMA3_CH2
LPTIMI_OUT
DVP1 DI3
FEMC _Al8
HI5 96 83 PDI3 10 | TT | Yes UARTI2_RX -
UARTI13_DE/UARTI13 RTS
FDCAN3_TX
12C4 SDA
12C8 SMBA

R1 - - VSS S - -

ETHI_PPS_OUT
ATIM3_CH4
GTIMA3_CH3
SDMMC]1_D4
FEMC_DO/FEMC_DAO
H14 97 84 PD14 10 | TT | Yes SDRAM DG
UARTI2_CTS
UARTI3_RX
12C8_SDA
SDRAM CKEO

ETHI_PHY_INTN
ETH2 PHY_INTN
SHRTIM2_FLT
ATIM3_CH4N
GTIMA3_CH4
2 98 85 PDI5 10 | TT | Yes SDMMC1_D5 -
FEMC_DI/FEMC_DAl
SDRAM DI
UARTI2_DE/UARTI12_RTS
UARTI3_TX
12C8 SCL

- 99 - VDD S - - -

D6 100 - VSS S - - - -

R15 - - VSS S - - - -

ETH2 MII_RXD2
ATIM1 CH3N
ATIM2_CHI
DVP2 D10
LCD Gl
USARTS8 CTS/USART8 NSS
UARTI2_TX
UART14 DE/UARTI14 RTS
FDCANS_TX
12C8 SDA

- 101 - PJ8 I(0) FT Yes

ETH2 MII RXD3
ATIMI1_CH3
ATIM2 CHIN
DVP2 D11
- 102 - PJ9 10 | FT | Yes LCD G2 -
USART8 DE/USARTS8 RTS
UARTI12 RX

UART14 CTS
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FDCAN8 RX
12C8_SCL

SPI5_MOSI
ATIM1_CH2N
ATIM2 CH2
DVP2 DI2
- 103 - PJ10 10 | FT | Yes LCD_G3 -
UARTI2_CTS
UART14_RX
12C8_SMBA
FEMC D5/ FEMC DAS

SPI5_MISO
ATIMI_CH2
ATIM2_CH2N
DVP2 DI3
- 104 - PIl1 10 | FT | Yes LCD G4 -
UARTI2_DE/UART12_RTS
UART14_TX

FEMC D6/ FEMC DAG6

- 105 - VDD S - - - -

- 106 - VSS S - - - -

SPI5_SCK
ETH2 MII_COL
SHRTIM2_EEV
ATIM1_CHIN
- 107 - PKO 10 | FT | Yes ATIM2 CH3 -
DVP2 D7
LCD G5

12C3_SCL

SPI5_NSS
ETH2 MII CRS
SHRTIM2 FLT
ATIMI1_CHI
- 108 - PK1 10 | FT | Yes ATIM2. CHIN -
DVP2 D6
LCD_G6

12C3 SDA

SHRTIMI _FLT
ATIM1_BKINI
ATIM2_BKIN1
- 109 - PK2 I0 | FT | Yes DVP2_D5 -
LCD_G7
12C3_SMBA
FEMC All

ETH2_MII_RXDO/ETH2_RMII_RXDO
SHRTIM2_SCIN
ATIM2_BKINI
GTIMA6_ETR
DVP2 DI2
Gl5 110 - PG2 10 | TT | Yes FEMC A12 -
SDRAM_A12
USART7_CTS/USART7 NSS
FDCANS TX
SDRAM DQMI

ETH2_MII_RXDI1/ETH2_RMII_RXDI
SHRTIM2_SCOUT
ATIM2_BKIN2
GTIMAS5_ETR
H13 111 - PG3 10 | FT | Yes DVP2 D13 -
FEMC_A13
USART7 DE/USART7 RTS

FDCANS RX
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HI10 112 - VSS

w2
]
]

- 113 - VDD S - - - -

ETH2_MII_RXD2
SHRTIM1_CHFI1
ATIMI_BKIN2
DVP2 D14
SDMMC2_CKIN
Gl4 | 114 - PG4 10 | TT | Yes SDMMC2_D4 -
FEMC_Al4
SDRAM_BAO
USART6_CTS/USART6 NSS
12C1_SDA
12C8 SDA

ETH2 MII_RXD3
SHRTIMI_CHF2
ATIM1_ETR
DVP2 D15
SDMMC2_CDIR
F15 115 - PG5 10 | TT | Yes SDMMC2_D5 -
FEMC_Al5
SDRAM BAI
USART6_DE/USART6 RTS
12C1_SCL
12C8 SCL

ETH2 MII RX_ER
SHRTIMI_CHEI
GTIMB3_BRK
DVPI1 DI2
F14 116 | 86 PG6 10 | TT | Yes LCD R7 -
FEMC_NE3
12C1_SMBA

12C8 SMBA

xSPI2_DQS
ETHI _PHY_INTN
SHRTIMI_CHE2
DVP1 DI3
G13 117 | 87 PG7 10 | TT | Yes LCD CLK -
FEMC_INT/FEMC_BUSY
USART4 CK

FDCAN7 TX

SPI4 NSS
12S4 WS
ETH1_PPS_OUT
SHRTIM2_EEV
ATIM2_ETR
GI2 | 118 | 88 PGS 10 | TT | Yes LCD G7 -
SDRAM_CLK
USART4 DE/USART4 RTS
FDCAN7 RX
SDRAM CLK

J6 119 89 VSS

E15 120 90 NC

F13 121 91 VDD33 _USB

nnnn

- - 92 VDD

12S2 MCK
SHRTIMI_CHAI
ATIM2_CHI
GTIMA2_CHI
El4 | 122 | 93 PC6 10 | FT | Yes DVPI DO -
LCD _HSYNC
SDMMCI1_DODIR

SDMMC1 D6
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SDMMC2 D6
FEMC_NWAIT
USART4_TX
DSMU CKIN3

TRGIO
1283 MCK
SHRTIMI_CHA2
ATIM2_CH2
GTIMA2_CH2
DVP1 DI
DI5 | 123 | 94 PC7 10 | FT | Yes LCD_G6 -
SDMMC1_D123DIR
SDMMCI1_D7
SDMMC2_D7
FEMC_NEI/FEMC_NCE2
USART4 RX
DSMU_DATIN3

TRACEDI
SHRTIMI_CHBI
ATIM2_CH3
GTIMA2 CH3
DVP1 D2
D14 | 124 | 95 PC8 10 | FT | Yes SDMME1 DO -
FEMC_NCE1/FEMC_NE2
FEMC_INT/FEMC_BUSY
USART4_CK
UARTI10 DE/UARTI0 RTS

MCO2
12S1_CKIN
12S2_CKIN
12S3_CKIN
12S4_CKIN
ATIM2_CH4
GTIMA2 CH4
E13 125 | 96 PCY 10 | TT | Yes DVPI D3 -
LCD B2
LCD_G3
SDMMC1_D1
UARTI0_CTS
12C3_SDA
12C5_SDA

95}
1
1
1

J7 - - VSS

- 126 - VDD S - - -

MCOI
ETH2 MII RX_CLK/ETH2 RMII REF
_CLK
SHRTIMI_CHB2
ATIM1_CHI
ATIM2_BKIN2
Bl4 | 127 | 97 PAS 10 | FT | No LCD B3 -
LCD R6
USART1_CK
UART11_RX
USBI_SOF
12C3 SCL
12C5 SCL

SPI2_SCK
1252 CK
bI3 g | os PAD o | T | N ETH1_MII_TX_ERI/{ETHl_GMII_TX_E )
SHRTIM1_CHCI
ATIM1 CH2
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DVP1_DO
LCD RS
USARTI_TX
LPUARTI TX
USBI_VBUS
12C3 SMBA
12C5_SMBA

SHRTIM1_CHC2
ATIMI1_CH3
DVP1 DI
LCD Bl
Cl4 | 129 | 99 PA10 10 | FT | No LCD B4 -
USARTI RX
LPUARTI RX

USB1 ID

SPI2_NSS
1282 WS
SHRTIMI_CHDI
ATIM1_CH4
LCD R4
C15 | 130 | 100 PAll 10 | FT | No SDMMC1_SEL -
USARTI_CTS/USART1_NSS
UART9 RX
LPUARTI_CTS
FDCANI_RX
USB1 DM

SPI2_SCK
1282 CK
SHRTIMI_CHD2
ATIMI_BKIN2
ATIMI_ETR
BI5 | 131 | 101 PAI2 10 | FT | No LCD RS -
USART1_DE/USARTI_RTS
UART9_TX
LPUARTI_RTS
FDCAN1_TX
USBI_DP

B13 132 102 PA13

—

FT | Yes JTMS-SWDIO -

Al4 133 103 VCAP

M6 134 104 VSS

Al3 135 105 NC

N n g
'
'

- 136 106 VDD

SPI7 NSS
ETH2 MII_TX_EN/ETH2 RMII TX E
N

ATIM2_CHIN

LCD G2
C13 - - PHI3 10 | TT | Yes FEMC D21 -
SDRAM D21
UART9_TX
FDCAN1_TX
12C9 SMBA

SPI7_MISO
ETH2 MII_TXDO/ETH2_RMII_TXDO
ATIM2_CH2N
DVP1 D4

BI2 - - PH14 10 | TT | Yes LCD_G3 -
FEMC_D22
SDRAM_D22
USART6_RX
UART9 RX
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FDCAN1 RX
12C9 _SDA

SPI7_MOSI
ETH2 MII_TXDI/ETH2 RMII TXDI
ATIM2_CH3N
DVPI DIl
D12 - - PHIS 10 | TT | Yes LCD G4 -
FEMC_D23
SDRAM D23
USART6_TX
12C9 SCL

19 - VSS S - - - -

J10 137 - VSS S - -

Al2 138 107 PA14 10 FT Yes JTCK-SWCLK -

JTDI
SPI1_NSS
SPI3_NSS
SPI4 NSS
12S1_WS
12S3 WS
1284 WS

SHRTIMI_FLT
GTIMA1 CHI
GTIMA1 ETR
LCD B6
LCD R3
UART9 DE/UART9 RTS
UARTI1 TX

All 139 108 PAI1S 10 FT Yes

SPI3_SCK
1283 CK
SHRTIMI_EEV
DVP1 D8
LCD R2
Cl2 | 140 | 109 PC10 10 | TT | Yes LCD Bl -
SDMMC1_D2
USART3_TX
UART9 TX
12C5_SDA
DSMU_CKIN5

SPI3_MISO
12S3_SD
SHRTIMI_FLT
DVP1 D4
LCD B4
Cl1 141 | 110 PCl1 10 | TT | Yes SDMME1 D3 -
USART3 RX
UART9 RX
12C5_SCL
DSMU_DATINS

TRACED3
SPI3_MOSI
SPI4 SCK
1283 SD EXT
1284 CK

BI1 142 | 111 PC12 10 | TT | Yes SHRTIM1_EEV -
GTIMBI1_CH1P
DVP1_D9
LCD R6
SDMMC1_CK

FEMC D6/FEMC_DAG6
SDRAM D6
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USART3_CK
UARTI10_TX
12C5_SMBA

14 - - VSS -
SHRTIM2_EEV
GTIMB2_CHIN
LCD Bl
SDMMC1_WP
FEMC_D2/FEMC_DA2
clo | 143 | 112 PDO 10 | TT | Yes SDRAM D2
UART9 RX
UARTI13_CTS
FDCANI _RX
DSMU_CKIN6
SDRAM Dl1
SHRTIM2_FLT
GTIMB2_CHIP
SDMMCI1_CD
FEMC_D3/FEMC_DA3
SDRAM D3
113 PDI 10 | TT | Yes UARTO TX -
FDCANI_TX
12C1_SMBA
DSMU_DATING
SDRAM DI2
TRACED2
GTIMA2_ETR
GTIMB1_BRK
GTIMB2_CH2
DVPI D11
LCD B2
LCD _B7
SDMMCI_CMD
FEMC_D7/FEMC_DA7
SDRAM D7
UART10 RX
LPUART2_CTS
SDRAM D13
SPI2_SCK
1252 CK
GTIMB2_CH3
DVPI D5
LCD_G7
A9 146 | 115 PD3 10 | FT | Yes SDMMC] RST -
FEMC_CLK
USART2 CTS/USART2 NSS
LPUART2_RTS
DSMU_CKOUT
SPI3_NSS
SHRTIMI_FLT
GTIMB2_CH4
DVPI1 _Dl4
C9 147 | 116 PD4 10 | TT | Yes SDMMC2_WP
FEMC_NOE
USART2_DE/USART2 RTS
LPUART2_TX
12C1 SCL
SPI3_MISO
SHRTIMI_EEV
GTIMB2_ETR
DVP1_DI5
SDMMC2 CD

Al0 144

B10 145 114 PD2 10 TT Yes

B9 148 117 PD5 10 TT | Yes

E RE AR B 45 R AE NSING TECHNOLOGIES INC.

Mtk RN R L X R AL X R R 1095 [H R AR K E
Hi%: +86-755-86309900 fEE: +86-755-86169100
ik https:/www.nsingtech.com HE%i: 518057

72/170



Oy

s BRI

FEMC_NWE
USART2_TX
LPUART2 RX
12C1 SDA

www.nsingtech.com

K2

118

VSS

119

VDD

D9

149

120

PD6

10

T

Yes

SPI3_MOSI
12S3_SD_EXT
DVP1_DI0
LCD B2
SDMMC2_CK
FEMC_NWAIT
USART2 RX
DSMU_CKIN4
DSMU_DATINI

B8

150

121

PD7

10

T

Yes

SPII_MOSI
SPI3_SCK
12S1_SD_EXT
ATIM4 BKINI
SDMMC2_CMD
FEMC_NEI/FEMC_NCE2
USART2_CK
DSMU_CKINI
DSMU DATIN4

K6

151

VSS

152

VDD

A8

153

122

PG9

10

TT

Yes

SPII_MISO
12S1_SD
ETH2_MII RXDO/ETH2 RMII_RXDO
SHRTIMI_FLT
DVP1_VSYNC
SDMMC2_D0
FEMC_NCEI/FEMC_NE2

USART4 RX

FDCAN3 TX

C8

154

123

PG10

10

TT

Yes

SPI1_NSS
12S1_WS
xSPI2_I06
xSPI2_NCS4
ETH2 MII_RXDI1/ETH2 RMII_RXD1
SHRTIMI_FLT
DVP1 D2
LCD B2
LCD_G3
SDMMC2 Dl
FEMC_NE3
FDCAN3 RX

A7

155

124

PGl11

10

T

Yes

SPI1_SCK
12S1_CK
xSPI2_107
xSPI2 NCSIN
ETHI MII_TX EN/ETHI RMII TX E
N/ETH1_GMII_TX_EN
SHRTIMI_EEV
LPTIMI_IN2
DVP1 D3
LCD B3
SDMMC2 D2
USART5 RX

D8

156

125

PG12

10

TT

Yes

SPI4 MISO
1284 SD
xSPI2 NCSI
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ETHI_MII_TXDI/ETHI_RMII TXD1/
ETH1_GMII_TXDI
SHRTIMI_EEV
GTIMAS_CHI
LPTIMI_IN1
DVP2 MCLK
LCD Bl
LCD B4
SDMMC2 D3
FEMC_NE4
USART4 DE/USART4 RTS
USARTS TX

TRACEDO
SPI4 SCK
12S4 CK
ETH1_MII_TXDO/ETHI_RMII TXD0/
ETH1_GMII_TXDO
SHRTIMI_EEV
GTIMAS_CH2
B7 157 | 126 PG13 10 | TT | Yes LPTIMI OUT -
LCD RO
SDMMC2_DODIR
SDMMC2 D6
FEMC_A24
USART4 CTS/USART4 NSS
USARTS5 CTS/USARTS NSS

TRACEDI
SPI4 MOSI
12S4 SD_EXT
ETH1_MII_TXDI/ETHI RMII TXD1/
ETH1_GMII_TXDI
GTIMAS5_CH3
c7 158 | 127 PG14 I0 | TT | Yes LPTIMI_ETR -
LCD_BO
SDMMC2_D123DIR
SDMMC2_D7
FEMC_A25
USART4 TX
USART5 DE/USART5 RTS

K7 159 128 VSS S - - - -

- 160 129 VDD

w2
'
'

K8 - - VSS S - - - -

xSPI2_DQS
ETHI PHY INTN
SHRTIM2_EEV
DVP1 D13
D7 161 - PG5 10 | TT | Yes SDMMC2_RST -
SDRAM _NCAS
USART4_CTS/USART4 NSS
USARTS5_CK
SDRAM D14

TRACESWO/JTDO
SPI1_SCK
SPI3_SCK
SPI4_SCK
1281 CK

A6 162 | 130 PB3 10 | FT | Yes 1253 CK -
1284 CK

SHRTIMI_FLT

GTIMAI CH2

GTIMA6 ETR
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B6 163 131

PB4

10

FT

Yes

JTRST
SPII_MISO
SPI2 NSS
SPI3_MISO
SPI4_MISO
12S1_SD
1282 WS
12S3_SD
12S4 SD
ETHI PHY INTN
SHRTIMI_EEV
GTIMA2 CHI
GTIMB2_BRK
SDMMC2_D3
UARTII TX

C6 164 132

PB5

10

T

Yes

SPII_MOSI/I2S1_SD_EXT
SPI3_MOSI/I2S3_SD_EXT
SPI4 MOSI/I2S4_SD_EXT
ETHI PPS OUT
SHRTIM1_EEV
GTIMA2_CH2
GTIMB3_BRK
DVPI1 D10
LCD_B5
SDRAM_CKEI
UARTI10 RX
FDCAN2_RX
12C1_SMBA
12C4 SMBA

K9 - -

VSS

AS 165 133

PB6

10

T

Yes

SHRTIMI_EEV
GTIMA2 CH3
GTIMA3_CHI
GTIMB2_CHIN
DVPI_D5
SDMMCI1_D6
SDRAM NCEI
USARTI_TX
UART10_TX
LPUARTI_TX
FDCAN2 TX
12C1_SCL
12C4 SCL
DSMU_DATINS

BS 166 134

PB7

10

T

Yes

ETHI_MII_TXD2/ETHI_GMII_TXD2
SHRTIM1_EEV
GTIMA2_CH4
GTIMA3_CH2
GTIMB3_CHIN
DVPI_VSYNC
SDMMCI1_D7
FEMC NL/FEMC NADV
USART1_RX
LPUARTI_RX
12C1_SDA
12C4 SDA
DSMU_CKIN5

Cs 167 135

BOOTO

BO
oT

Yes

BOOTO
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ETH1_MII TXD3/ETHI_GMII_TXD3
GTIMA2_ETR
GTIMA3_CH3
GTIMB2_CHIP
DVP1 D6
LCD B6
SDMMC1_CKIN

A2 168 | 136 PBS 10 | TT | Yes SDMMCI D4 -

SDMMC2_D4

UART9 RX
FDCANI_RX
12C1 SCL
12C4 SCL

DSMU_CKIN7

SPI2_NSS/I282_ WS

GTIMA3_CH4

GTIMB3_CHIP

DVPI_D7
LCD B7

SDMMC1_CDIR

SDMMC1_D5

B3 169 | 137 PB9 10 | FT | Yes SDMMC2 D3 -

UART9 TX

FDCANI_TX

12C1_SDA

12C4_SDA
12C4_SMBA

DSMU_DATIN7

SHRTIMI_SCIN

GTIMA3_ETR

GTIMBI_CH3

LPTIMI_ETR

LPTIM2_ETR

B4 170 | 138 PEO 10 | TT | Yes DVPL D2 -

LCD RO

FEMC_NBLO

SDRAM_DQMO0

UARTI2 RX

SHRTIM1_SCOUT

GTIMB1_CH4

LPTIMI_IN2

DVP1 D3
c4 171 | 139 PEI 10 | TT | Yes LCD R6 -

FEMC_NBLI

SDRAM_DQMI

UARTI2_TX

SDRAM DI5

A4 172 140 VCAP
K10 173 141 VSS
D4 174 142 NC
A3 175 143 NC
- 176 144 VDD
K12/
G8/
H7/
HS8/
HY/
I8

1L I =%#A, 0=1%#HH, S=HHK
2. FT: X5V, TT: 3.3V 10 .

nnnnn
]
]
1
1

- - VSS S - - - -
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Port AF0 AF1 AF2 AF3 AF4 AFS AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
ETHI_MII_ . . . . § . . USART2_C
PAO CRS/ETHI_ SDCMI\';IA];A FEMC_A19 SPI4_NSS 12S4_WS ATIM2_ETR GTIMALC (’T”\fﬁlﬁ GTIMA4_C GTIMBIB | 15/sART2 UART9_TX - - EVENTOUT -
GMIIL CRS NSS
ETHI_MIL_
RX_CLK/E
— USART2_D
THI_RMII_ GTIMAI_C GTIMA4_C GTIMBI_C LPTIM3_O =
PA1 = = REF CLK/E LCD_R2 o o HIN UT E/UISSIS{TL UART9_RX - - - - EVENTOUT -
THI_GMIIL_
RX_CLK
ETHI_MDI GTIMAI_C GTIMA4_C GTIMBI_C LPTIM4_O USART2_T
PA2 = ) LCD_R1 ) 0 HIP Ut X - - - - - - EVENTOUT -
ETHL_MI_ GTIMAI_C GTIMA4_C GTIMBI_C LPTIM5_O USART2_R
PA3 = = COL/ETHI_ | FEMC_A10 LCD_B2 LCD_B5 1284 MCK = - - - = - - EVENTOUT -
GMII COL H4 H4 H2 UT X
FEMC_D$F | LCD_VSYN | DVPI_HSY GTIMA4_E USART2_C
PA4 SDRAM_DS8 EMC DAS c NC SPI1_NSS SPI3_NSS SPI4_NSS 12S1_WS 1283 WS 12S4_WS TR K USB2_SOF - EVENTOUT -
SDRAM_D | FEMC_DY/F , , ATIM2_CH1 | GTIMAI_C GTIMAI_E
PAS SDRAM_D9 QMo EMC DA LCD_R4 SPII_SCK SPI4_SCK 1281_CK 1284_CK N H TR - - - EVENTOUT -
PA6 - xSPI2_103 LCD_G2 pve i{ IXC 1 spr1_miso SPI4_MISO 1281_SD 1284_SD ATH\QI—BKI ATH‘?\IZI—BKI ATIM3_CH1 GT“‘:[’IQ—C - - EVENTOUT -
ETHI_MIL_
RX_DV/ET
SDRAM_N HI_RMILC | LCD_VSYN 12S1_SD_E 1284 SD_E | ATIMI_CHlI | ATIM2_CHI GTIMA2_C
PA7 WE - xSPI2_102 RS, DV/ET C SPII_MOSI SPI4_MOSI T T N N ATIM4_CHI o - EVENTOUT -
HI_GMII_R
X_DV
ETH2_MII_
RX_CLK/E SHRTIMI_ ATIM2_BKI | USARTI_C UARTII_R
PAS TH RMIL LCD_B3 LCD_R6 CHB2 ATIMI_CHI N3 K X USBI_SOF 12C3_SCL 12C5_SCL - - - EVENTOUT MCOl1
REF_CLK
ETHI_MII_
TX_ER/ETH , SHRTIMI_ USARTI_T LPUARTI_ | USBI_VBU , -
PA9 1 GMILTX LCD_R5 DVPI_DO SPI2_SCK 1282_CK CHCI ATIMI_CH2 X ) 5 12C3_SMBA | 12C5_SMBA - - EVENTOUT -
ER
SDMMCI_S SHRTIMI_ USARTI_C LPUARTI_ | FDCANI_R ) ) )
PAI1l EL LCD_R4 SPI2_NSS 12S2_WS CHDI ATIM1_CH4 TS UART9_RX oS < USBI_DM EVENTOUT
PA12 LCD_RS SPI2_SCK 1282_CK SH&I]';;' = ATWILI{BK' ATIM1_ETR USA{_*ST IR UART9_TX LPUR’}';TL FDC’;(N‘ T USBI1_DP = - EVENTOUT -
PAL0 LCD Bl LCD B4 DVPI DI S”ggg“— ATIMI_CH3 USA‘;(TI—R LPUF?)‘?TI— USBI_ID - . - . - - EVENTOUT -
PA13 = = = = = B = B = B = B = = EVENTOUT JTMS(/JSWD[
PA14 = - - - - - - - - = = 5 = - Eventout | 7 TC]E;(SWC
UART9_DE/
PA15 LCD_B6 LCD_R3 SPI1_NSS SPI3_NSS SPI4_NSS 12S1_WS 1283_WS 1284 WS - GTM’? 1.¢ GT”\T/'Q LE UART9_RT UAR;] LT - EVENTOUT JTDI
S
B AR 7 AR 27 Nations Technologies Inc.
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% 3-3 GPIOB H A hRE
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
ETH1_MII_
RXD2/ETHI ATIMI_CH2 | ATIM2_ CH2 | GTIMA2 C UART9_CT DSMU_CK
PBO - xSPI2_IO1 “GMIL_RXD LCD_Gl LCD_R3 N N 3 S OUT - - - - EVENTOUT -
2
ETHI_MIL_
RXD3/ETHI y DVPI_MCL ATIMI_CH3 | ATIM2_ CH3 | GTIMA2 C | DSMU_DAT
PB1 - xSPI2_I00 “GMII_RXD LCD_GO LCD_R6 K SPI3_MISO N N i NI - - - EVENTOUT -
3
xsp2_cLgy | ETHLMIL
— TX_ER/ETH | DVPI_HSY 12S3_SD_E | ATIMI_CH4 | ATIM2 CH4 | GTIMAS E DSMU_CKI .
PB2 - - xSPI2N(,LKI | GMILTX NC DVP2_DI2 SPI3_MOSI r N N TR - - EVENTOUT | RTC_OUT2
ER
PB3 SDMMC2_D SPI1_SCK SPI3_SCK SPI4_SCK 1251_CK 1283_CK 1284 CK - GTIMAIL_C GTIMAG_E UARTII_R - - - eventout | JTRO/TRAC
2 H2 TR X ESWO
PB4 ET}RI){;{“ SDMI\;ICZ—D SPI1_MISO SPI2_NSS SPI3_MISO SPI4_MISO 12S1_SD 1282 WS 1283_SD 1284_SD GTIB&?Z—C GTHXEZ—B UARTII_TX - EVENTOUT JTRST
SPII_MOSI/ | SPI3_MOSU | SPI4_MOSU/
PB5 SDRAM_CK = ETHLPPS_ LCD_B5 DVP1_DI0 12S1_SD_E 1283_SD_E 1284_SD_E GTIMA2_C GTIMB3_B UARTIO_R FDCAN2Z R | 1c1 SMBA | 1204 SMBA | EVENTOUT -
El OUT H2 RK X X
XT XT XT
SDRAM_NC SDMMCI_D GTIMA2_C GTIMA3_C GTIMB2_C USARTI_T UARTIO_T | LPUARTI_T | FDCAN2_T DSMU_DAT
PB6 £l - o DVPI1_D5 s a1 HIN X X X X 12C1_SCL 12C4_SCL NG EVENTOUT -
ETHL_MIL FEMC_NL/F
TXD2/ETHI | SDMMCI1_D = DVPI_VSY GTIMA2_C GTIMA3_C GTIMB3_C USARTI_R LPUARTI_ DSMU_CKI _ _
PB7 “GMILTXD 7 EM(,\?NAD NC - Ha o HIN < RX 12C1_SDA 12C4_SDA NS EVENTOUT
2
ETHI_MIl_ | SDMMCI_C | SDMMCI_D | SDMMC2 D GTIMA2_E GTIMA3_C GTIMB2_C FDCANI_R DSMU_CKI
PBS8 TXD3 KIN I 4 LCD_B6 DVP1_D6 TR 0 HIP UART9_RX < 12C1_SCL 12C4_SCL N7 EVENTOUT -
SDMMCI_C | SDMMCI_D | SDMMC2_D SPI2_NSS/I2 | GTIMA3_C GTIMB3_C o FDCANI_T DSMU_DAT
PB9 DIR 5 5 LCD_B7 DVPI_D7 3 ws 4 HIP UART9_TX X 12C1_SDA 12C4_SDA 12C4_SMBA NG EVENTOUT -
ETHILMIL - ppvic by
RX_ER/ETH B SHRTIMI_S | GTIMAI_C LPTIM2_IN USART3_T , DSMU_DAT _ _ - _
PB10 - | GMII RX H:M(;DAI LCD_G4 SPI2_SCK 1282_CK COUT s ] X 12C2_SCL NG EVENTOUT
ER
ETHI_MII_
TXENETH | ppvic pis/
1_RMIL_TX g SHRTIMI_S | GTIMAI_C LPTIM2_ET USART3_R DSMU_CKI -
PBI11 CENETHI rhMC{DAl LCD_G5 CIN A R X 12C2_SDA NG - - - - - EVENTOUT -
GMIL_TX_E
N
ETHI_MIIT_
TXDO/ETH! SPI2_NSS/I2 | ATIMI_BKI LPTIM2_IN USART3_C UARTI10_R FDCAN2_R DSMU_DAT
PBI12 - - _RMIL_TXD - DVP2_D14 - - - - - - USB2_ID 12C2_SMBA o EVENTOUT -
S2_WS NI 2 K X X IN1
0/ETHI_GM -
1I_TXDO
ETHI_MII_
TXDI/ETHI USART3_C
PBI3 . RMILTXD SDMI\(/)ICLD DVPI_ D2 SPI2_SCK 1282 CK ATIM;(CH] LPT”\?Z*OU TS/USARTS UAR)T(loj FDC/;sz USB2§VBU DSMII.IJFCKI _ EVENTOUT _
1/ETHI_GM _NSS
II_TXDI
FEMC_D10/ USART3_D
PB14 SDRAM DI | SDMMC2.D | e, LCD CLK SPI2 MISO 1252 SD ATIMI_CH2 | ATIM2_CH2 | GTIMA7_C USARTI_T FUSARTS. | UARTY_DE/ USB2. DM DSMU DAT | Loeroin )
0 0 o N N HI X RTS UART9_RTS N2
SDRAM DI | spmmcz p | EEMCDIV 1252 SD_E ATIMI_CH3 | ATIM2_CH3 | GTIMA7 C USARTI_R UART9_CT DSMU_CKI
PBI15 L - FEMC_DAI LCD_G7 SPI2_MOSI SE_E N N o~ X s USB2_DP NI - EVENTOUT | RTC_REFIN
1
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
ETH2_MIL FEMC_D12/
SDRAM_N | SDRAM DI | RX_DV/ET - DSMU_CKI | DSMU_DA EVENTOU
PCO WE 5 H2 RMIL C FEMC_A25 FEMC{DAI LCD_G2 LCD_R5 NO TING - - - - - T -
RS DV
SDMMC2_ 12s2. SD_.E | DSMU_CKI | DSMU DA | FEMC_DOF ) ) ) ) ) EVENTOU
PC1 - ETH1_MDC CK LCD_G5 SPI2_MOSI T Nd TING EMC DA T TRACEDO
ETHI_MIL_
SDRAM_N TXD2/ETHI DSMU_CKI | DSMU_CK EVENTOU
PC2 CEO - - - CGMILTX DVP2_D6 SPI2_MISO 1252_SD Ni OUT - - - - T -
D2
ETHI_MII_
SDRAM_C TX_CLK/E 1282 SD E | DSMU_DA EVENTOU
PC3 KEO . . . THI_GMIIL_ DvP2_D7 SPI2_MOSI XT TINT . . . . . T .
TX_CLK
ETHI_MII_
RXDO/ETH
PC4 SD‘:‘:/EB’[—N 1_RMIL_RX SDg'K"fﬁz— FEMC_A22 LCD_R7 12S1_MCK DSMI%CK' - - - - - s . EVE’;TOU s
DO/ETHI_G
MII_RXDO
ETHI_MII_
RXDI/ETH
PC5 SDl]?(/EI(\]/LC . | RMIT RX FEMC_ Al LCD DE DSI_\F/IILI:IIEDA coyvn; 1.0U smé/:nS/LN SDME/IIHCLS ) ) ) ) ) EVET_\II_TOU )
DI/ETHI_G
MIL RXD1
SDMMCI_ SDMMCI_ SDMMC2_ | FEMC NW | LCD_HSYN SHRTIMI_ | ATIM2 CH | GTIMA2 C | USART4.T | DSMU_CKI EVENTOU
PC6 DODIR D6 D6 AIT C DVP1_DO 1252 MCK CHAL 1 HI X N3 : : T :
FEMC_NEI
SDMMCI_ SDMMCI_ SDMMC2_ - SHRTIMI_ | ATIM2 CH | GTIMA2 C | USART4 R | DSMU_DA EVENTOU
PC7 D123DIR b7 D7 /FEIvé%Nc LCD_G6 DVPI_DI 1283_MCK CHA2 5 o < TING - - T TRGIO
FEMC_NCE | FEMC_INT/ . . . | uArTI0_D -
PCS SDMMCI_ \FEMC N | FEMC BUS DVPI D2 SHRTIMI_ | ATIM2_CH | GTIMA2_C USART4 C | piniprin. . . ) ) ) EVENTOU TRACEDI
DO CHBI 3 H3 K T
E2 Y RTS
PC9 - SDMD“fC]— LCD_B2 LCD_G3 DVPI_D3 12S1_CKIN 1252_CKIN 1283_CKIN 12S4_CKIN AT]Mf—C” GTIﬂﬁz—C UARTTS] 0c 12C3_SDA 12C5_SDA EVE’;TOU MCO2
PC10 - SDMD'?CL LCD_R2 LCD_BI DVP1_D8 SPI3_SCK 1283_CK USM;(TSJ UART9_TX 12C5_SDA DSMI\%CK' - - - EVE];TOU -
PCI1 . SDMMCL_ | cp_p4 DVPI_D4 | SPI3MISO | 1253_SD . USARTS R | yarro Rx | 1esscL | DSMUDA s : 5 EVENTOU :
D3 X TINS T
SDMMCI_ | FEMC_D6/F 1283_SD_E GTIMBI_C | USART3_C UARTI0_T 12C5_SMB EVENTOU
PC12 SDRAM_D6 CK EMC DAS LCD_R6 DVPI_D9 SPI3_MOSI SPI4_SCK T 1284_CK HIP K X e - T TRACED3
RTC_TAMP EVENTOU
PC13 . . : - ) - i 3 3 1/RTC_TS - ) ) ) T Rre_ouTl
TIMESTAM EVENT(
PC14 . . 5 . 5 . . 5 s N . s : 5 NTou :
TIMESTAM EVENTOU
PC15 - - - - - - - - - P - - - - T -
B AR 7 AR 27 Nations Technologies Inc.
80/1 fiuhb: PRI R X E AL X IR 100 5 W R A K
Hif: +86-755-86309900 f5H: +86-755-86169100
H3%: info@nationstech.com MiZm: 518057




P\

%) EIRIR

3.3.4 GPIODE FIhfg

% 3-5 GPIOD H HIh#s

www.nsingtech.com

Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
SDRAM_D1 SDMMCI_ | FEMC_D2/F GTIMB2_C UARTI3_C | FDCANI_R | DSMU_CKI EVENTOU
PDO SDRAM_D2 \ wp EMC DA2 LCD_BI HIN UART9_RX TS X N6 - - - - T -
SDRAM_D1 SDMMCI_ | FEMC D3/F | GTIMB2_C FDCANI_T 12C1_SMB DSMU_DA EVENTOU
PDI SDRAM_D3 2 CD EMC_DA3 HIP UART9_TX X A TING - - - - - T -
SDRAM_DI SDMMCI_ | FEMC_D7/F . y GTIMA2_E GTIMBI_B GTIMB2_C UARTI10_R LPUART2_ EVENTOU .
PD2 SDRAM_D7 3 MD EMC DA LCD_B2 LCD_B7 DVPI_Dl1 TR RK P X TS - - T TRACED2
. . . USART2_C LPUART2_ .
PD3 SDMMCIL_ | gppe crk LCD_G7 DVPI_D5 SPI2_SCK 1282_CK GTIMB2 C | Tg/USART2 | DE/LPUAR DSMU_CK - - - - EVENTOU -
RST H3 OUT T
NSS T2 RTS
USART2_D
PD4 - SDMMC2_ | FEMC NOE | DVPI D14 SPI3_NSS - GTIMB2_C E/USART2 LPUART2 12C1_SCL - - - - EVENTOU -
WP ~ - — H4 RIS TX = T
SDMMC2_ FEMC_NW GTIMB2_E USART2_T LPUART2_ EVENTOU
PD5 - b E DVPI_DI5 SPI3_MISO TR X RX 12C1_SDA - - - - - T -
SDMMC2_ FEMC_NW 1283_SD_E USART2_ R | DSMU_CKI | DSMU_DA EVENTOU
PD6 - CK AT LCD_B2 DVP1_DI0 SPI3_MOSI T X Ni TINT - - - - T -
SDMMC2 FEMC_NEI 12S1_SD E | ATIM4 BKI | USART2.C | DSMU_CKI | DSMU_DA EVENTOU
PD7 - — /FEMC_NC SPII_MOSI SPI3_SCK o - - - - - - - - -
CMD B = . XT K TIN4 T
PDS SDRAM_DI . Egmg—gﬂ DVP2_HSY | SHRTIM2_S | ATIM3_CH USART3_T 12C7 SDA DSMU_CKI ) ) ) ) ) EVENTOU )
3 5 NC CIN 3 X - N3 T
FEMC_D14/
PDY SDRAM_ DI | oo = | DVP2VSY | SHRTIM2.S | ATIM3 CH USART3_R 12C7 SCL DSMU_DA EVENTOU
4 e NC COUT 3N X = TIN3 : : : . : : T :
FEMC_DI15/
PD10 SDRAM DI | ETHI CLK | ETH2 PPS_ | Lo 0= LCD B3 ATIM1_CH LPTIM2_O USART3_C 12C7_SMB DSMU_CK ) . _ _ EVENTOU _
5 125 OouUT 5 e 4N UT K A OUT T
. USART3_C .
FEMC_AL16/ GTIMA3_E | LPTIM2_IN = 12C4_SMB EVENTOU
PDI11 - FEMC_CLE DVP2_DI5 TR 5 TS/UT\??SRB A = = o o - - - T -
FEMC_A17/ GTIMA3 C | LPTIMIIN | LpTiv2 N | USARTSD | yaprio 1 | UARTI3.C | FDCAN3 R EVENTOU
PDI2 - FEMC_ALE DVP1_DI2 1 1 1 b/Ui/;ng x TS x 12C4_SCL - - - T -
GTIMA3 C | LPTIMIO | UARTIZR | UARTBLD | ppeans 1 12C8_SMB EVENTOU
PDI13 - FEMC_A18 DVPI_DI3 - - - E/UART13 - 12C4_SDA N - - - - -
& = H2 uT X RTS ~ X = A T
SDRAM_C ETHI_PPS_ | SDMMCI_ | FEMC_DO/F | ATIM3_CH GTIMA3_C UARTI2_C UARTI13_R EVENTOU
PD14 SDRAM_DO KEO OouUT D4 EMC_DAO 4 H3 TS X 12C8_SDA i - 3 i T i
UARTI2_D
ETHI_PHY ETH2_PHY SDMMCI_ | FEMC_DI/F | ATIM3_CH GTIMA3_C s UARTI3_T EVENTOU
PDI5 SDRAM_DI _INTN _INTN D5 EMC_DALI 4N H4 E/Uﬁgl 2 X 12C8_SCL - - . - T -
B AR 7 AR 27 Nations Technologies Inc.
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
SDRAM_D FEMC_NBL SHRTIMI_S | GTIMA3_E GTIMBI_C | LPTIMI_ET | LPTIM2_ET | UARTI2_R ) ) ) EVENTOU _
PEO QMO ) 0 LCD_RO DVP1_D2 CIN TR H3 R R X T
SDRAM_D FEMC_NBL SHRTIMI_S | GTIMBI_C | LPTIMI_IN UARTI2_T | SDRAM_DI EVENTOU
PE1 oMl - | LCD_R6 DVPI_D3 COUT e ) X 5 - - - - T -
ETHI_MIL_
TXD3/ETH1 . . GTIMBI_E USART5_R | FDCAN4_T EVENTOU TRACECL
PE2 - GMILTX FEMC_A23 DVP2_D0 SPI6_SCK TR X < - - - - - - T K
D3
ETHI_MIL_
TXD2/ETHI1 . GTIMBI_B USARTS_T | FDCAN4 R EVENTOU
PE3 CGMILTX FEMC_A19 DVP2_DI X X - - - - - - - - T TRACEDO
D2
ETH2_PHY . GTIMBI_C USART6_R DSMU_DA EVENTOU
PE4 CINTN FEMC_A20 LCD_BO DVP1_D4 SPI6_NSS HIN X NG - - - - - - T TRACED1
PES XSP IZI—NCS FEMC_A21 LCD_GO DVP1_D6 SPI6_MISO GT%?,I—C USA};(Ts—T DSMT\%—CKI - - - - - - EVEI}]TOU TRACED2
PE6 FEMC_A22 LCD_GI DVP1_D7 SPI6_MOSI ATIMNIZ—BKI GT'“ﬁZBI—C - - - - - - - - EVET}]TOU TRACED3
XSPI2_NCS ETH2_PHY | FEMC_D4/F | ATIMI_ET UARTI1I_R DSMU_DA EVENTOU
PE7 SDRAM_D4 ) i 2 _INTN EMC_DA4 R X 12€7_SDA TIN2 ) ) ) ) T )
SDMMCI_ | FEMC_DS/F | ATIMI_CH UARTI1I_T FDCAN5_T DSMU_CKI | COMP2_OU ) ) EVENTOU _
PES SDRAM_D5 | SDRAM_AO - 3 LEDCTRL EMC_DAS IN X X 12€7_SCL N2 T T
UARTI1I_D
SDMMC2_ | FEMC_D6/F | ATIMI_CH = FDCAN5_R 12C7_SMB DSMU_CK EVENTOU
PE9 SDRAM D6 | SDRAM_Al - . LEDCTRL EMC_DA6 1 Ef U’er{g 1 X A ouT . - - T .
FEMC_D7/F | ATIMI_CH UARTII_C DSMU_DA EVENTOU
PEI10 SDRAM_D7 | SDRAM_A2 - i EMC_DA7 2N TS TIN4 3 3 3 3 3 - T :
FEMC_DS8/F ATIM1_CH DSMU_CKI EVENTOU
PE11 SDRAM_D8 - EMC DAS LCD_G3 SPI6_NSS By Nd SDRAM_A3 - - = = - - T =
ETHI_GMII | FEMC_DY/F ATIM1_CH UARTI3_R DSMU_DA | COMPI_OU EVENTOU
PE12 SDRAM_D9 - _RXD4 EMC_DA9 LCD_B4 SPI6_SCK N X TING T - - - - T -
SDRAM DI | ETHI Gmn | FEMCDIO/ ATIMI CH | UARTI3.T | EDCANG6 T DSMU_CKI | COMP2_OU EVENTOU
PEI3 = = FEMC_DAI LCD_DE SPI6_MISO - - - 12C6_SDA - — - - - -
0 _RXD3 ry = - 3 X X — N5 T T
SDRAM_D1 ETH1_GMII ATIM1_CH USART6_C UART13_C FDCAN6_R EVENTOU
PE14 \ - RXDS FEMC_D11 LCD_CLK SPI6_MOSI 4 K TS X 12C6_SCL - - - T -
FEMC_D12/ UARTI13_D
PEI5 SDRAM_D1 | ETHI_GMII | Lo 05 LCD R7 ATIMI_BKI | USART5_C E/UARTDS 12C6_SMB . . ) ) ) ) EVENTOU )
2 RXD7 ~ - NI K - A T
= 2 RTS
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
ETHI_GMII SHRTIM2_ GTIMAI_C | GTIMAS5_C USARTI_T | FDCAN4_T B} . COMP3_OU EVENTOU
PFO SDRAM_A0 | xSPI2_100 TXD4 FEMC_A0 DVP2_DO CHAL H H X X 12C2_SDA 12C5_SDA T - T -
ETH1_GMII SHRTIM2_ | GTIMAI_C | GTIMA5 C | USARTI_R | FDCAN4 R EVENTOU
PF1 SDRAM_Al | SDRAM D5 xSPI2_IO1 TXDS FEMC_Al DVP2_ DI CHA2 o i X X 12C2_SCL 12C5_SCL - T -
ETH1_GMII SHRTIM2_ GTIMAI_C | GTIMAS C | GTIMB2 E USARTI1_C 12C2_SMB 12C5_SMB EVENTOU
PF2 SDRAM_A2 xSPI2_102 TXD6 FEMC_A2 DVP2_D2 SPI6_NSS CHBI 3 3 TR K A 5 - T -
ETH1_GMII SHRTIM2 GTIMAI_C | GTIMAS C | GTIMB2_C USARTI_C EVENTOU
PF3 SDRAM_A3 xSPI2_I03 - FEMC_A3 DVP2_D3 SPI6_SCK ) - - - - TS/USARTI 12C6_SDA - - -
_TXD7 CHB2 H4 H4 H4 NSS T
ETH2_MII
XSPI2_CLK/ e USARTI_D
PF4 SDRAM A4 | SDRAM D4 | xspi2 cLki | RX CLK/E FEMC_A4 DVP2_D4 SPI6_MISO SHRTIM2_ GTIMALE GTIMB2 C | prysarti_ | FPCANST 12C6_SCL - EVENTOU -
N TH2_RMIL_ CHC1 TR H3 RTS X T
REF CLK
xSPI2_NCL | ETHI_GMII . SHRTIM2_ | ATIM3 BKI | GTIMB2.C | FDCAN5_R 12C6_SMB _ ) ) EVENTOU )
PF5 SDRAM_AS < “GTX CLK FEMC_AS5 DVP2_D5 SPI6_MOSI CHC2 Y X A T
ETH2_MDI | DVPI_PIXC ATIM3_ET ATIM4_ET GTIMAS_C | GTIMB2_C UARTII_R | FDCAN3_R EVENTOU
PF6 - xSPI2_I03 S K DVP2_D5 SPI5_NSS R R Hi HIP X X - - T -
DVP2_PIXC ATIM3_CH ATIM4_CH GTIMAS5_C GTIMB3_C UARTI1_T FDCAN3_T EVENTOU
PF7 - xSPI2_102 ETH2_MDC K SPI5_SCK 4 3 o HIP X X - - - T -
ETH2_MII SDMMC?2 DVP2_HSY ATIM3_CH ATIM4_CH GTIMA5 C | GTIMB2_C UARTII_D EVENTOU
PF8 - xSPI2_100 oL LEDCTRL NC SPI5_MISO - P . HIN ™ E/Ug’]rl"sl'lt - - - T -
ETH2_MIIT_ SDMMC1_ DVP2_VSY ATIM3_CH ATIM4_CH GTIMA5 C | GTIMB3_C UARTII_C EVENTOU
PF9 : XSPI2_101 CRS LEDCTRL NC SPIS_MOSI - 2 1 H4 HIN TS : : T :
xSPI2_CLK/
PF10 _ Sl CLKl | ETH2PPS LCD._DE DVPI DI ATIM3_CH ATIM4_CH GTIMB2_B FEMC A3 _ _ _ _ _ EVENTOU _
N ouT 3 2 RK T
ETH2_MII_
SDRAM_N GTIMA6_C TX_EN/ET EVENTOU
PF11 RAS - DVPI_DI2 SPI5_MOSI HI 12C6_SDA H2 RMILT - - - - - - - T -
X_EN
ETH2_MIT_
TXDO/ETH2 . GTIMAG6_C FDCANG6_T ) EVENTOU
PFI12 SDRAM_A6 | xSPI2_DQS RMILTXD FEMC_A6 DVP2_D6 I X 12C6_SCL = = - - = - T =
0
ETH2_MIL_
SDRAM_N | TXDI/ETH2 GTIMA6_C USART7_C | FDCAN6_R 12C4_SMB 12C6_SMB DSMU_DA | COMP3_OU EVENTOU
PF13 SDRAM_A7 CEO _RMII_TXD FEMC_A7 DvP2_b7 - H3 K X A A TING T . T -
1
PF14 SDRAM A8 ET;Z@I\;{IL FEMC_Ag DVP2_ DS SH&:E\?A GTn;AMAeLC USA];(TLR FDC/;(NLR 12c4 SCL DSMI:JgCKI _ _ ) ) EVET;I“TOU )
SDRAM_B ETH2_MIIL_ . SHRTIM2_ | LPTIM4_ET | USART7.T | FDCAN3_T EVENTOU
PF15 SDRAM_A9 A0 TXD3 FEMC_A9 DVP2_D9 CHF2 R X X 12C4_SDA - - - - T -
B AR 7 AR 27 Nations Technologies Inc.
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
SDRAM_Al SDRAM_ xSPI2_NCS | ETH2 MII . ATIM4_BKI | LPTIM4_IN UARTI3_R EVENTOU
PGO o BAL XSPI2_I04 3 IX CLK FEMC_A10 DVP2_D10 NI 1 X - - - - T -
SDRAM_Al SDRAM_ xSPI2_NCS | ETH2_MII GTIMBI_E | LPTIM4_IN UARTI3_T EVENTOU
PG1 AlD xSPI2_I0S 3 IX ER FEMC_All DVP2 DIl - TR 2 % - - - T -
ETH2_MII_RX USART7_C
PG2 SDRAM_Al SDRAM_ | [0t ’vil | FEMC A2 | DVP2.DI SHRTIM2 S | ATIM2 BKI | GTIMA6 E | roicapry | FDCANST ) . ) ) EVENTOU )
2 DQMI — - 2 CIN NI TR X T
RXDO NSS
ETH2_MIL USART7_D
PG3 RXDI/ETH | FEMC Al DVP2 D13 SHRTIM2_ ATIM2_B GTIMAS E | prepiy FDCANS R EVENTOU
2_RMII_RX 3 - SCOUT KIN2 TR - X - - - - - . T -
~ b1 RTS
USART6_C
SDRAM B | ETH2 MIl | SDMMC2 CKI | SDMMC2_ | FEMC_Al SHRTIMI_ | ATIMI_BKI - EVENTOU
PG4 A0 “RXD2 N D4 4 DVP2_ D14 CHF N3 TS/US;\SRTG 12C1_SDA 12C8_SDA - - - T -
SDRAM_B ETH2_MILRX | SDMMC2 SDMMC2 SHRTIMI ATIMI_ET USART6_D EVENTOU
PG5 Al - D3 CDIR D5 FEMC_AI15 DVP2_D15 CHFY R E/UlsggT@ 12C1_SCL 12C8_SCL - - T -
ETH2_MII . DVPI1_DI SHRTIMI_ GTIMB3_B 12C1_SMB 12C8_SMB EVENTOU
PG6 i _RX_ER FEMC_NE3 LCD_R7 2 CHEI RK A A : : - : : T :
ETHI_PH FEMC_INT/FE DVP1_DI SHRTIMI_ USART4_C | FDCAN7_T EVENTOU
PG7 XSPI2_DQS Y_INTN MC_BUSY LCD_CLK 3 CHE2 K X ~ i i ~ 3 i T 3
USART4_D
PGS SDRAM_C ) ETHI_PPS_OU LCD G7 SPI4 NSS 1254 WS ATIM2_ET E/USARTA FDCAN7_R ) ) ) ) ) EVENTOU )
LK T - — - R - X T
RTS
E&%ﬁ%ﬁ FEMC _NC DVP1_VS USART4 R | FDCAN3_T EVENTOU
PG9 - - SDMMC2_D0 EI/FEMC = SPI1_MISO 1251_SD - - - o - - - -
H2_RMIIL_ - NE2 YNC - - X X T
RXDO
ETH2_MII_RX - ] S .
PG10 xspi2 106 | XSPRNC | pyprhp gvn | SPMMC2 | FEMCNE |y oy gy LCD_G3 DVPI_D2 SPI1_NSS 12S1_WS - FDCAN3 R - - EVENTOU -
- S4 RXDI DI 3 - - = = - X T
ETHI_MIL_TX
_EN/ETHI_RM
PGl11 XSPI2_107 XSPZNC | 1y rx njETH | SPMMCZ LCD_B3 DVPI_D3 SPI1_SCK 1281_CK LPTIMIIN | - USARTS R - - - - EVENTOU -
- SIN o D2 - - - - 2 X T
I_GMIL_TX_E
N
ETHI_MII
_TXDIET USART4_D
PGI2 XSPI2_NCS | HI_RMII_ SDMMC2_D3 FEMC_NE LCD._BI LCD B4 DVP2 MCL | ot viso 1254 SD GTIMAS C | LPTIMLIN | piicipry | USARTST ) EVENTOU )
1 TXDI/ET 4 K H1 1 RTS X T
HI_GMIIL_
TXDI
ETHI_MII_
TXDO/ETHI USART4_C USART5_C
PG13 “RMILTXD | SPMMC2 SDMMC2_D6 FEMC_A24 LCD_RO SPI4_SCK 1284_CK GTIMAS_C LPTIMLO 1 1g/USART4 | TS/USARTS - - - EVENTOU TRACEDO
DODIR H2 uT T
0/ETHI_G - _NSS _NSS
MII_TXDO
ETHI_MII
_TXDIET USART5_D
HI_RMII_ | SDMMC2 DI2 | SDMMC2_ | FEMC_A2 1254 SD_E GTIMAS_C | LPTIMI_ET | USART4_T . EVENTOU
PG14 - TXDI/ET DI D7 5 LCD_B0O SPI4_MOSI T 0 R X E/Ui?l;TSi - - T TRACEDI
HI_GMIIL_
TXDI
USART4_C
PGIS SDRAM_N xSPI2_DQ | ETHI_PHY_IN | SDMMC2_ | DVPI_DI TS/USARTA | USARTS.C | SDRAM DI EVENTOU
CAS S TN RST 3 K 4 . . . . - © T -
_NSS
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
EVENTOU
PHO - - - - - - - - - - - - - - T -
EVENTOU
PH1 - - - - - - - - - - - - - - T -
SDRAM_C ETHL MIL_ SHRTIM2 GTIMB3_C | LPTIMI_IN UARTI5_R EVENTOU
PH2 - - - XSPI2_104 CRS/ETHI_ LCD_RO ) - - = - - - - - -
KEO . y CHDI H2 2 X T
GMII_CRS
SDRAM_N ETHL_MIL SHRTIM2 GTIMB3_C USART7_C UARTIS_T EVENTOU
PH3 o - xSPI2_IOS COL/ETHI_ LCD_R1 3 - - - - - - - - - -
CEO0 . .\ CHD2 H3 K X T
GMIL_COL
ETH2_MIL_ UARTI5 D
TXDO/ETH2 . DVP2_HSY SHRTIM2_ GTIMB3_C USART7_R - FDCAN5_T EVENTOU
PH4 RMII TXD LCD_G4 LCD_G5 NC CHE! Ha X E/UARTIS_ < 12C2_SCL - - - - T -
e RTS
ETH2_MIIL_
SDRAM N | TXDI/ETH2 | DVP2_PIXC SHRTIM2_ GTIMB3_E USART7_T UARTI5_C | FDCAN5_R EVENTOU
PH5 WE _RMIL_TXD LK SPIS_NSS CHE2 TR X TS X 12€2_SDA . : : : T :
1
ETHI_MIL_
SDRAM_N RXD2/ETH FEMC_BA ATIM1_CH GTIMA7_C | LPTIM5_IN UARTI14_R FDCAN7_T 12C2_SMB EVENTOU
PH6 OBl SDRAM_ A4 | "Gt Rx A DVP1_D8 SPI5_SCK AN Hi | X X 5 - - T -
D2
ETHI_MIIL_
SDRAM_C RXD3/ETH . ATIM3_BKI | LPTIMS5_IN UART14_T FDCAN7_R EVENTOU
PH7 KB | GMmI Rx | FEMC CRE DVP1_D9 SPI5_MISO ) % X 12C3_SCL SDRAM_AS - - - T -
D3
] UART10_D UART14_D
PHS SDRAM D1 | rpan ag | ETHLOMIL | pevic b6 LCD_R2 DVPI_HSY | ATIM3_CH GTIMA4 E | pibiprio | muarria. | FPCAN2R 12C3_SDA COMP4_OU ) EVENTOU )
6 RXD4 NC 1 TR X T T
_ RTS RTS
SDRAM_DI1 | ETHI_GMII ATIM3_CH GTIMA7_C UART10_C UART14_C FDCAN2_T 12C3_SMB EVENTOU
PHO9 7 RXDS FEMC_D17 LCD_R3 DVP1_DO IN 0 TS TS X A SDRAM_A7 - - T -
SDRAM_DI ETHI1_GMII - , ATIM3_CH GTIMA4_C 12C4_SMB EVENTOU
PHI10 3 SDRAM_A8 _RXD6 FEMC_D18 LCD_R4 DVPI_DI 5 H1 e = = 5 5 - T -
SDRAM_D1 | ETHI_GMII . ATIM3_CH GTIMA4_C UART10_R , EVENTOU
PHI11 9 RXD7 FEMC_D19 LCD_R5 DVPI_D2 N 1o X 12C4_SCL SDRAM_A9 - - - - T -
ETH2_MII_
SDRAM_D2 | SDRAM_Al RX_DV/ET ATIM3_ET GTIMA4_C UART10_T COMP4_OU EVENTOU
PH12 0 ] H2 RMILC FEMC_D20 LCD_R6 DVP1_D3 SPI7_NSS R o, X 12C4_SDA T - - T -
RS_DV
ETH2_MII_
SDRAM_D2 | TX_EN/ET . ATIM2_CH FDCANI_T 12C9_SMB EVENTOU
PHI13 1 H2 RMIL T FEMC_D21 LCD_G2 SPI7_NSS IN UART9_TX X I - - - - - T -
X_EN
ETH2_MII_
SDRAM_D2 | TXDO/ETH2 ATIM2_CH USART6_R FDCANI_R EVENTOU
PH14 5 R TxD | FEMC.D22 LCD_G3 DVPI_D4 SPI7_MISO N X UART9_RX X 12C9_SDA - - - T -
0
ETH2_MII_
SDRAM_D2 TXDI/ETH2 . N ATIM2_CH USART6_T ) EVENTOU
PHI15 3 - RMIL TXD FEMC_D23 LCD_G4 DVPI_DI1 SPI7_MOSI N X 12C9_SCL - - - - T -
1
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PIO SDR‘*“M—DZ FEMC_D24 LCD G5 DVPI_DI3 SPI2_NSS 1282 WS ATI“:';—C“ GTI%AA“—C 12C10_SDA - - 5 - . EVET;TOU .
PI1 SDRAM D2 | sppam pg | FTHZMIL | ppyvic pos LCD_G6 DVPI_D8 SPI2_SCK 1282 CK ATIM2 BRI | USARTS_C 12C8_SMB 12C10_SCL - - EVENTOU -
5 - RXDO - - - ~ —~ N2 K A - T
P12 SDRAM D2 | ETH2 MIL | gy pog LCD_G7 DVP1_D9 SPI2_MISO 1252_SD ATIM2_CH USARTS R LPUART2_ 12C8_SDA SDRAM_D9 - - EVENTOU -
6 RXDI - - - — ~ 4 X TX - — T
SDRAM D2 | SDRAM DI | ETH2 MII_ 1282 SD_E ATIM2_ET USARTS_T LPUART2_ @ qr 12C10_SMB EVENTOU
PI3 5 RX FR FEMC_D27 DVP1_DI0 SPI2_MOSI T R < RX 12C8_SCL A - - T -
SDRAM_D xSPI2_NCS | ETHI_GMII | FEMC_NBL ATIM2 BKI | USART8 R | 12C10_SMB EVENTOU
P14 QM2 3 TXD4 5 LCD_B4 DVPI_D5 DVP2 D8 NI X X SDRAM_DO _ _ . N i
SDRAM_D xSPI2_NCS | ETHI_GMII | FEMC_NBL DVPI_VSY ATIM2_CH USARTS_T EVENTOU
PI5 M3 SDRAM_D1 3 TRDS 3 LCD_B5 NC DVP2_D9 ) X 12C10_SDA - - - T -
P16 SDRAgM—D 2| xsP IZA‘—NCS ETHTI)&G)E’IH FEMC_D28 LCD_B6 DVPI_D6 DVP2_D10 ATlez—CH USAiTs—C 12C10_SCL | SDRAM_D2 - - - EVEI}]TOU -
PI7 SDRAM D2 | ooy | XSPIZNCSI | ETHLGMIL | Lo o0 LCD B7 DVPL D7 DVP2 DI ATIM2_CH ) ) ) ) ) EVENTOU )
9 = N _TXD7 = - - = 3 T
ETH2_ MIl_ | SDMMCI_S | SDMMC2_S LPTIM3_IN | FDCANI_T EVENTOU RTC_OUT
PI8 TX_CLK EL EL SPI7_SCK 1 X ) ~ - ) ) - ) ) T 2
PI9 SDRAM_D3 <SPI2 100 FEMC D30 | LCD_VSYN _ GTIMA7 C | LPTIM3IN | e oo | FDCANLR 12C9 SMB | ¢ M D6 _ ) _ EVENTOU _
0 — - C H3 2 - X A - T
PIL1O SDRAM D3 | oroavinr | xspi2 101 ETHLMIL | oo o | LCD HSYN | GTIMA7 C | LPTIM3 ET | FDCAN4 T 12C9 SDA ) _ ) ) EVENTOU )
1 — — RX_FR - C H4 R X - T
SDMMC1_ SDMMC2_ GTIMA7_E | FDCAN4 R EVENTOU
PI11 xSPI12_102 LEDCTRL LEDCTRL FEMC_DO LCD_G6 TR X 12C9_SCL - - - - - - T -
PI12 xSPI2_103 FEMC_A4 LCD—CITISYN DVP2_D2 SPI7_NSS GT'%“—C FDC’;(N"—T 12C7_SDA B - - B - - EVET}ITOU -
PI13 xSPI2_CLK FEMC_A7 LCDfCV SYN DVP2_D3 SPI7_MISO GT”;AMALC FDC/;N@R 12C7_SCL - - - - - - EVET}]TOU -
PlI4 xSPI2_NCL FEMC A9 LCD CLK DVP2 Da P17 Mos | ATIM3 BKI | GTIMA7_E 12C7_SMB ) ) ) ) ) ) EVENTOU )
K —~ - — - N2 TR A T
ETH2_PPS_ ATIM3_BKI | GTIMB3_E EVENTOU
PII5 oUT LCD_G2 LCD_RO DVP2 D13 N3 ™= - - - _ . - _ _ N _
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
ETH2_MII_ . } ATIM4_ET GTIMB3_C UARTIS_ R | FDCANS_T . EVENTOU
PJO TXD2 LCD_RI LCD_R7 - R HIN X X 12C9_SDA - - . . _ N _
ETH2_MII_ DVP2_VSY ATIM4_ CH | GTIMB3_C UARTIS T | FDCANS R EVENTOU
PJ1 xSPI2_104 TXD3 LCD_R2 NC SPI7_SCK 1 HIP % 12C9_SCL - - - - T -
PI2 <SPI2_105 LCD_R3 DVP1 DIS SPI7 NSS ATIM4_ CH | GTIMB3_C UARTI5_R 12C9_SMB ) ) ) ) ) ) EVENTOU )
IN H2 TS A T
ETH2_MII_ B ATIM4 CH | GTIMB3_C UARTI3_R | UARTIS.C | FDCAN7_T . EVENTOU
PI3 RX DV LCD_R4 DVPI_DI4 | SPI7_MISO B 3 TS TS < 12C9_SDA . . . . T .
ETH2_MII_ ATIM4 CH | GTIMB3_C UARTI3_C | FDCAN7 R EVENTOU
Pl4 RX_CLK LCD_RS DVP1_DI3 SPI7_MOSI N 14 S < 12C9_SCL - - - - - T -
ETH2_MII_ . ATIM4 BKI | LPTIM5_ET EVENTOU
PJ5 TX ER LCD_R6 DVPI1_D9 - N3 R : : _ _ ) ) ) i ¥ )
PJ6 FEMC D2 LCD R7 DVP2 DS ATIMZLCH FD(A;NLT ) ) ) _ _ ) ) ) ) EVEI_\II_TOU )
PI7 FEMC_D3 LCD_GO DVP2_D9 ATH%—CH F Dc‘;m—R - - - - - - - - - EVEI}]TOU TRGIN
ETH2_MII_ . ATIM1_CH ATIM2_CH | USARTS8 C UARTI2_T UARTI4 R | FDCANS T EVENTOU
PJ8 RXD2 LCD_Gl DVP2_DI10 IN . S X S X 12C8_SDA - - - - T .
ETH2_MII_ ATIMI_CH ATIM2 CH | USART8 R | UARTI2 R | UARTI4 C | FDCANS R EVENTOU
PJ9 RXD3 LCD_G2 DVP2 DIl 3 N TS X TS < 12C8_SCL - - - . N _
FEMC_D5/ ATIMI_CH | ATIM2_CH UARTI2_.C | UARTI4 R 12C8_SMB EVENTOU
PJ10 FEMC DAS LCD_G3 DVP2_DI2 SPI5_MOSI N 5 S X N o - - - - T -
FEMC_D6/ . ATIMI_CH | ATIM2_CH UARTI2_ R | UARTI4_T EVENTOU
PJ11 FEMC DAG6 LCD_G4 DVP2 DI3 SPI5S_MISO > N TS X = - - - - - T -
PI12 SDMMCI_S | FEMC_BA LCD BO LCD G3 DVP2 DI ATIM4 CH | 12C10_SMB ) ) ) ) ) ) ) EVENTOU TRGOUT
EL A 3 A T
PI3 SDMMC2_S | FEMC_NBL LCD BI LCD_B4 DVP2 D14 ATIMA CH {016 spa ) _ _ ) ) ) ) EVENTOU )
EL 0 3N T
PI14 FEMC_CRE LCD B2 DVP2 DI3 AT“VZ‘—C“ 1210 SCL . - - . . - - - - EVE’;TOU -
PI15 FEMC_BA LCD_B3 DVP2 DI2 ATIM4_CH _ _ ) ) _ _ . ) ) ) EVENTOU i
A 4N T
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PKO ETH2_MII_ LCD GS DVP2 D7 SPIS SCK ATIM1_CH ATIM2_CH 12C3 SCL ) ) EVENTOU
COL - — - IN 3 - T
PK1 ETH2_MII_ LCD G6 DVP2 D6 SPIS NSS ATIM1_CH ATIM2_CH 12C3 SDA _ _ EVENTOU
CRS - — - 1 3N - T
PK2 FEMC All LCD G7 DVP2 D5 ATIM1_BKI | ATIM2_BKI 12C3_SMB ) ) EVENTOU
- - - N1 NI A T
PK3 xSPI2_I06 FEMC_D7 LCD_B4 DVP2_DO0 ATIMN‘%BKI 12C10_SDA - - EVEI}JTOU
PK4 xSPI2_1O7 FEMC_D9 LCD_B5 DVP2_DI GTI%‘I“’—C 12C10_SCL - - EVET;TOU
PK5 xsmszcs FEMC D11 LCD_BS DVP2 D2 GTI%/ZX(LC lzcuk SMB _ _ EVEI}JTOU
PK6 XSPI2_DQS | FEMC_Al2 LCD_B7 DVP2_D3 GTH]V_'[?‘S—C 12C10_SDA - S EVEI}ITOU
PK7 - FEMC_A15 LCD_DE DVP2_D4 GTH]V_II?‘S—C 12C10_SCL - - EVEI}JTOU
88 /170 B AR 7 AR 27 Nations Technologies Inc.
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4.1.6 LA R

4-3 B FR

VBAT L

- Backup circuit
2.3~3.6V ~ Lower Switch
~

(32KHz Oscillator,RTC wakeup
circuit,Backup register

VDDI1/2/+/n

nx100nF
+nx 10uF®

AR

VD33 USB
OQuput | | [~ ~"~"~"~""~""~>""~"">""7"7- 1
100nF |
+ 1uF 10 l
u General I/O port —@ Le.vel logic :
— switch] ¢ircuit :
v Input
Veap !
|
' l
v : Core circuit |
CAP1/2/-+-/n - (CPUdigital ||
| circuit and |
nx100nF : memeory) :
+nx 10uF® E o :
| |
VSS1/2/-++/n e - :
VbpA —
T VbpA
VREF I
I o >
—— VREF + Analog
100nF i — peripherals
+10uF (ADCs
100nF 10uF® DACs
COMPs)
; Vssa -
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4.1.7 BREFENE

4-4 EJRIEFENETT R
Ipp-Vear
Vaar

l

= Voo [']

A

IDD
VDD

4.2 X BRHUE E
INAE B 1 3 I BB 4 KA IR (R 41, % 42, R 43I, TTHES FEBAA
PEMIFR . 35 SRS H BRI BOK BT, R BORFESL 2 P AR PR RO IO REPEIRIETE I BT (e I

PNEE SRS A E R DIE A G

* 4-1 EIERRE

e iR /M BRE LN iV
Vbbb - Vss AR A HL H (B & Vopa ATV pp) ™) 03 4.0
Vix TESVA L5 E N RS Vss-0.3 5.5 A

78 H A - rsm N R Vss-0.3 Vop + 0.3
| AVDpx | TR L 5| I (8] () F R 22 - 50 v
| Vssy- Vss] T [F B 3 2 T 1 T 22 - 50 "
VEsDHBM) ESD# FE I L HL R (A AR5 W.4.3.127%

1. P M HEJE(Vop, Voba) FIHL(Vss, Vssa) 51 I AT 4R B 2T R VTl N I R R 4 L
2. VAN HEKE, BRI S %R 42,
3. HSVEASIHHEANSSV, VDDARREKT2.25V.

% 4-2 IR
%5 TR BED B f
lvon 28358 Vion/ Vopa FL T 1 44 LA (6 L) O 150
IVDDSMPS £ VDDSMPS L IE £ ) isk FRIR (LR HLIR (D@ 700
Tveap 23T VCAP BLIRZE ) s B (D@ 1000
luss 23 Vs HR ) A LT (7 Hh L) (069 1150 | mA
Lo AR RO 5| A0 f i L i PR 12
FEBVOFNE ] 5| R_E )% L HL IR 12
Ingpry@®) NRSTH| IE N BT -5/0
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| BRI | s ] |
L FHIABE(Vo0, Vears VooaVRUH(Vss, Vssa)3|BILGUEE BRSNS S0 1R Y 18 R %5 L

2. HVieVoolif, - MERFEAR: SVN<Vssi, H—AMREEAHI. Iaen SBIEIEHEALE, HERHESSE 4-1,
3. RIHEAI S T RE. 5543209

4 RAERKHEE, Vool B 90.1Von.

R 4-3 BRI
#5 #id KM VA
Tsto fite A7 4 B 1 -40 ~+150 °C
T B KGR 125 °C
93 /170 I RBEA M 435 B /A 7] NSING TECHNOLOGIES INC.
Hubk: VAT R L1 X AT X 5 R 1005 RABEAR K
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* 4-4 B LESM
&5 e 211 %AF B/ME BKRE L:<¥ V2
Arm® Cortex®-M7 4
fepu VCORE = 0.9V - 600 MHz
facLk AXI g% VCORE = 0.9V - 300 MHz
flcLk AHB B8l % VCORE = 0.9V - 300
MHz
frerk APB B £ AR VCORE = 0.9V - 150
Vbb P A o - 2.3 3.63 \Y
Vbba TR o LA R DA VopWAH A 2.3 3.63 \Y
VBAT #E s TR E - 2.3 3.63 \Y
Ta R ERERS 7) e RINRJHFE -40 105 °C
Ty SRS g7 -40 125 °C
VCAP VCAP HiJE - 0.9 0.99 \Y
1. EUUE A E R B Vop M Vopafib B, 7E L s AN IE HH5AE A, Vopa 75 E /N T 8145 Vop.
94 /170 H REARBAHBRA F NSING TECHNOLOGIES INC.
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4.3.2 SMPS [&EiE#.58
AIER A% FH ) SMPS 7% L% 4-6.

Kl 4-5 SMPS [ EFH A AR ot
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A% 'VbbDsmps
Vixsmprs
Cinl | L
SMPS
(ON)
VEBsM |
¢ [ ]
Coutl
| Vsssmps=
L
Vcap |
VCORE
VbbIRo
Cin2 L Vre g
(OFF)
AVA
Direct SMPS supply
& 4-5 SMERER B9 SMPS [ B8 R i
incs %4 B/ME JAUE BAE - XA
Vbpsmps Vour= 0.9V 2.3 - 3.6 \'%
Vour Iour=1A 0.72 - 0.99 \Y
lour - - - 1 A
PMOS - 56 116 mQ
RDSon
NMOS - 100 131 mQ
Ippsmps_q Quiescent current - 200 - uA
Tsmps_START Iload=0mA - - 0.2 ms
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% 4-6 SMPS [F 5 HeHuas 75 B SN oA i

%e ¥ &AM
o Vopsmps 41 HL2 1B 47uF
" AN EZE ) ESR 10mQ
Vessmps /M LS KA 20uF

Cout
HNEEZE ) ESR 10mQ
L VLXSMPS 5| 14 M2 B J8& i) EEAE 2.2uH
BATEHEE 10mQ

4.3.3 VCAP M B A

LA E AR AR E AEIEAE VCAP 51 FIERANT LA 48 Cexr £ VCAP GIBIRIEIL . & 4-7485%E T Cexro
VCAP 5| P IERE A HM R B2 45 o

4-6 FMER L2 Cext

ESR
RLEAK
1.  ESR ZZMHBAHRE
% 4-7 VCAP THE4
s S %AF

DCDC 2*%10uF + 1/ 0.1uF
CEexT

A58 LDO 22uF +4 > 0.1uF
ESR AT HL A ESR <100 mQ
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4.3.4 b B AR S ) TAE R4
TP SRR KIEF 4-4 5UH TIIRBHRIE 2S5 °C) R H! .

# 4-8 b H A R ) TAE& A
iae) ¥ %1 B/ME BAE LA

Vop b FH## 20 +o0

tvbD - us/'V
Vpp T IR 80 +oo
Vear EFH#EZ 100 +oo

tvcap - us/'V
Vear FFEHER 100 +o0

1. #UVCAPHLVDDJEHiH, EIVDDHEHF|1.45VEL FVCAPT i .

4.3.5 PR LA Y52 i AR g 4
TR IS EUR IR 4-4 51 FOFRHER (25 °C) F AT Vo Ut L Rl i .

K 4-9 WHRE AL A YRS AR YR
ine) S8 M R/ME HAE BRAE LA
AFEC_PRS[3:0]=0101 (_L-F+#) 2.19 2.28 2.36
AFEC_PRS[3:0]=0101 ("R F##Y) 2.09 2.18 2.26
AFEC_PRS[3:0]=0110 (_L7+#%) 2.28 2.38 2.46
AFEC_PRS[3:0]=0110 ("R F##Y) 2.19 2.28 2.36
AFEC_PRS[3:0]=0111 (_EF}¥) 2.36 2.48 2.56
AFEC_PRS[3:0]=0111 ("R &) 2.28 2.38 2.46
AFEC_PRS[3:0]=1000 (_L7+#%) 2.46 2.58 2.66
AFEC_PRS[3:0]=1000 (" F%#%) 2.36 2.48 2.56
AFEC_PRS[3:0]=1001 (_L7+#%) 2.56 2.68 2.76
AFEC_PRS[3:0]=1001 ("~ F%#%) 2.46 2.58 2.66
AR 4 HL A i
VevD S T AFEC_PRS[3:0]=1010 (_L7+#%) 2.66 2.78 2.86 \Y
AFEC_PRS[3:0]=1010 (N [%#%) 2.6 2.68 2.76
AFEC_PRS[3:0]=1011 (_:F+#) 2.8 2.88 2.96
AFEC_PRS[3:0]=1011 ( FB&#T) 2.7 2.78 2.86
AFEC_PRS[3:0]=1100 (_-F+#) 32 3.28 3.36
AFEC_PRS[3:0]=1100 ( FB&#T) 3.1 3.18 3.26
AFEC_PRS[3:0]=1101 (_L-FH#) 3.28 3.38 3.46
AFEC_PRS[3:0]=1101 ( FB&#T) 3.19 3.28 3.36
AFEC_PRS[3:0]=1110 (_-F+H#) 3.38 3.48 3.56
AFEC_PRS[3:0]=1110 ( FB&#T) 3.29 3.38 3.46
AFEC_PRS[3:0]=1111 (_:F+H#) 3.49 3.58 3.66
97/170 I B AR B 43 B A 5] NSING TECHNOLOGIES INC.
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AFEC_PRS[3:0]=1111 ("F[%#5) 3.39 3.48 3.56
VevDhyst) PVD iR #if - - 100 - mV
VDD |- Hi 5 7 "
Vror i - - 1.65 - \Y%
VDD T Hi 5 A7 "]
Vror i - - 1.60 - \Y%
VPORnyst POR iR i - - 50 - mV
BOR_CFG[2:0]=011(_-7H#) 245 2.5 2.55
BOR_CFG[2:0]=011(F &%) 2.35 2.4 2.45
BOR_CFG[2:0]=100(_- 7+ 2.75 2.8 2.85
BOR LHI/THE BOR_CFGI[2:0]=100( FF&#Y) 2.65 2.7 2.75
Veor ALRE BOR_CFG[2:0]=101(_L-F+¥) 3.0 3.1 3.15 v
BOR_CFGI[2:0]=101( FF&#Y) 2.9 3.0 3.05
BOR_CFG[2:0]=110(_EF+¥) 3.3 3.45 3.5
BOR_CFG[2:0]=110( F F&#%) 3.2 3.35 3.4
AFEC_ALS[3:0]=0110(_LF+#%) 2.28 2.38 2.46
AFEC_ALSJ[3:0]=0110( K F&#Y) 2.19 2.28 2.36
AFEC_ALS[3:0]=0111(_EFH¥%) 2.36 2.48 2.56
AFEC_ALS[3:0]=0111( FF&#Y) 2.28 2.38 2.46
AFEC_ALSJ[3:0]=1000(_LF+#%) 2.46 2.58 2.66
AFEC_ALSJ[3:0]= 1000( F F&#Y) 2.36 2.48 2.56
AFEC_ALS[3:0]=1001(_LF+#%) 2.56 2.68 2.76
AFEC_ALS[3:0]=1001( K F&#Y) 2.46 2.58 2.66
AFEC_ALS[3:0]=1010(_LF+#%) 2.66 2.78 2.86
AVD B A AFEC_ALS[3:0]=1010( F F&#Y) 2.6 2.68 2.76
Ve bl AFEC_ALS[3:0]=1011(_ETF#Y) 2.8 2.88 2.96 v
AFEC_ALS[3:0]=1011( FF&#Y) 2.7 2.78 2.86
AFEC_ALS[3:0]=1100(_LF+#%) 3.2 3.28 3.36
AFEC_ALS[3:0]=1100( F [43f) 3.1 3.18 3.26
AFEC_ALS[3:0]=1101(_LF+#%) 33 3.38 3.46
AFEC_ALS[3:0]=1101(F [£&i) 3.2 3.28 3.36
AFEC_ALS[3:0]=1110( b F+#%) 34 3.48 3.56
AFEC_ALS[3:0]= 1110( F &) 33 3.38 3.46
AFEC_ALS[3:0]=1111( bF+#%) 3.5 3.58 3.66
AFEC_ALS[3:0]=1111(F &) 3.4 3.48 3.56
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| TrstrEmpo! ‘ A RS (] ‘ - - 0.35 - ms

Lo HEHRE, AZEER IR

4.3.6 NERFREHEE
TP I SR IR 4-4 B EFRBEIELE (25 °C) F A Vip Bt HL AL IR

K410 HERSREE

&5 S %AF B/ME HRIE BKE L:=X (74
VG B AT B L -40°C< Ti< +125°C 1.164 1.2 1.3® Y4
2452 P S B S v
Ts () JERF, ADC HISRAER - - 2 17.1® s
[&]
EIRTEEAN AR EE | vDD=3.3V
AVsg - - 50 mV
YA -40°C< Ti< +125°C

1 SRR AR (8] 2 82 (0 2 I A 3
2. HBHRIE, AFEAFK.
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4.3.7 BLEE HERRRE

R RE R 2 S ORI 2 s A 1007, LSS MR B 20 TR . SRBRRE. 1O 3R 7 i
PR . TAEMIA. 1O ML, A2 F7ErP b 28t it B DL R AT RO S 4,

L AR BT EE BB, 3 0P 44

A T T R AR F R IR, S RAERIT — B I RS

4.3.7.1 B KHEREFE
petiby SR IE I
B PR VO S TR, HERS ST b
FITA (MR AL T IR ATIRAS, BRAERE AU
TCM A7t 2% U 10 o 17] 3 5 1) BT RS AT 1) e DA 26
B4 TN REF Ja (P XANSHIIE B B R SRS 2 TR E).
MIF AN AXT. AHB. APB IR i it B #1) % K.
VDD=3.63V, #ii% T 125°C.
4-11 FI3E 4-12 A B H, RRIEABHEE (25°C, 85°C. 105°C) N, Veap 1 Vop it H HLE AT H .

Vop 8% Vss(To 1 %) »

% ® ®H ®H m H

* 4-11 BIAER T R HRREFE, RIG7E ITCM i21T, f#R8 Cache

v Ta=25°C Ta =85°C Ta=105°C B
B &1 fsvs N
5 Ivcar Ivbp Ivcar Ivbp Ivcar Ivbp iz
SRR R B goom 246.9 111 3475 122 4475 13.5
ok ML
J‘é’/ﬁt Hbﬁﬁﬁ&[\uv
ey VDD=3.3V, 400M 207.8 11.0 280.9 12.0 375.1 13.1
Vcar=0.9V
Iop® | FHY e mA
Hl H‘ ’ ,
HER H 600M 128.3 6.3 213.4 6.9 279.0 7.2
i TR 4K,
2R/
VDD=3.3V, 400M 1113 6.0 162.9 6.7 226.5 6.8
Vcar=0.9V

1 WMZETEEEH, AL .

* 4-12 IR T I IR FE, UBSFE ITCM 21T, 2588 Cache

7 Ta =25°C Ta = 85°C Ta = 105°C L::}
o S8 At fsys
el Ivcar Ivpp Ivcar Ivbp Ivcar Ivbp iz
BRI SRESETEE, BERE | goom 246.4 11.0 3221 12.9 420.6 14.6
Iop® | B A, mA
L I 400M | 1711 103 2424 1.6 3345 135
100/ 170 H REARBAHBRA F NSING TECHNOLOGIES INC.
ke R R LK G X SRR 1095 [ R A K
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N Vear=0.9V
fin # E‘ ’ ) ﬂ—
fnz | SRR R o0 98.2 6.5 148.3 7.9 209.6 8.7
L IEEEIN> S
VDD=3.3V, 400M 70.3 5.8 118.9 6.3 178.0 7.6
Vear=0.9V

1 HEZEE TR OAE, A il

4.3.7.2 R IFAE R BRI FE
MCU #bF R 5144+

B AR VO 5 AL T AR, FREER— NS E——Vp B Vss(TE 130
B A MAMEEAL T R APIRAS, BRIAERRA U o
* Ta =25°C Ta =85°C Ta =105°C
4-13
AL
A
B B
e 21 %AF
ﬁT Ivcar Ivpp Ivcar Ivpp Ivcar Ivpp fr
[ HE,
MiiRE]
R
=
STOPO 1
RSEAN =033 P 3 RC R 3 28 AR 7 s
AR X 3 5.1 2.7 45.5 33 95.5 3.7
AT RFPIRAS, BT GPIO Ab FHERLIR A
A=V
Ipp ER% 254777, RTCHATIF, IWDG % 043 03 . 0.6 670 Lo mA
STANDB 41, Backup SRAM fR¥F . ' ' ' . '
Y BEAR
BRI AL 0 E
- HEIR G #4TIF, RTC KM, TWDG %
Ui 0.42 0.31 3.36 0.65 6.65 0.95
], Backup SRAM A4

L ARG RARIE, AN TR,

101/170 E RE AR B 45 R AE NSING TECHNOLOGIES INC.
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F 4-14 Vear B T IR KB IHEE

B
#s e 20 A Ta =25°C Ta =85°C Ta=105°C |
1A
Vaar 20T 4t Vear=3.3V, LSE 5%[4], RTC <[], IWDG 3%
Ipp™ i i 59.1 332.4 591.1 HA
B L B, Backup SRAM AMf4
1. HZEEIPEEERAE, AN,
102 /170 I RBAR B 43 B A 7] NSING TECHNOLOGIES INC.
ke RN R X AL X SRS 1092 [ Ry A A
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4.3.8 HMERET BP IR

4.3.8.1 EEANRI BHIR (AMERETBHD

AP ERIR AR B s AR I B
ST, HSE #Rymas <M, # A5l BEONARIE 10,
AN B S S5 AT 3R 4-15, HEFERIBT B NI TE A 4-7 Fis.

www.nsingtech.com

B 4-15 RSN P B ShRp )

&5 S %M B/ME HWRIE BXE L:<¥ivA

fHSE-ext F A s e AR () 4 25 50 MHz

VHSEH OSC_IN % A\ 5] il sy B ~F L VDD=33V, 0.7VDD VDD Y4
Ta=-

VHSEL OSC_IN % A\ 5| M F P HL 40~105C Vss 0.3VDD A

tw(HSE) OSC_IN = BUAK s ] D 7 ns

L HIHRIE; .

4-7 SR R I R IR ST T

VHSEH

VHSEL

90%

10%

tr(HSE)—

External Clock Source

JuUuUL

fHSE ext

*+Lf(HSE)

<7THSE4>§

< ™tW(HSE) <™ W(HSE)

Iy
0SC_IN

4.3.8.2 fRE MR BHE (LSED
FEF BN, LSE IG5, MNGIBAFRE VO. AN E 5 A FF G 3R 4-16 IRUE, HER M eh4

NBETZE 4-8 FiR. .
R 4-16 RSN P B PR @
et e 21 M B/ME BLRIE BKE L:<¥ VA
fiSE-ext FH P AN BRI eh A2 VDD=3.3V, 32.768 1000 KHz
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SNBIEE | Ta= -40~105°C
Visen S;;iég\] S A 0.7VDD ; VDD v
Sl
ViseL SﬁngééN S R Vss - 0.3VDD %
0SC32 IN & ak L
tw(LSE) D) (N EARHI I 250 - - ns

1. HBHRIE.

Bl 4-8 SRR R SR B SZ TR 5

VLSEH —_—
90%

10%
VLSEL -

t(LSE)—™ > tRLSE) | " 'W(LSE) <™ LW(LSE)

T gg—»

External Clock Source

JUuL

4.3.8.3 FEANERI SR (SN RTR/FEE)

AN (HSE) IR 40T 4 % 48 MHz i/ 2 i IR SR 520t . A I 5 B T R eehis g
B TR SN T LR AR M AT 28 S B Y, R SO B A B SUR T RS R T 25, LUR B b4
HIk ERE BRI ] GRS R, B RERD) [ VLN, R S T

& 4-17 HSE 4~48MHz 33355 548510

Ziine) ] %M B/ME M ARYAE BAAE LA
f PR a A - 4 25 48 MHz
R St LR - - 200 - KQ
JRENTO - - 4
VDD=3 V, Rm=30 Q, CL=10 pF at 4 TBD
MHz, TRIM[2:0]=010 ) i
VDD=3 V, Rm=30 Q, CL=10 pF at 4 TBD
HSE IR H, MHz, TRIM[2:0]=100(2ki\) ) i
IDDHse . mA
it VDD=3 V, Rm=30 Q, CL=10 pF at 8 2
MHz, TRIM[2:0]=010 ) : )
VDD=3 V, Rm=30 Q, CL=10 pF at 8 L79
MHz, TRIM[2:0]= 100(Eki\) i ‘ i
VDD=3 V, Rm=30 Q, CL=10 pF at 16 s
MHz, TRIM[2:0]=010 ) ‘ )
104 /170 H REARBAHBRA F NSING TECHNOLOGIES INC.
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VDD=3 V, Rm=30 Q, CL=10 pF at 16 519
MHz, TRIM[2:0]=100(2ki\) ) :
VDD=3 V, Rm=30 Q, CL=10 pF at 32 L65
MHz, TRIM[2:0]=010 ) ’
VDD=3 V, Rm=30 Q, CL=10 pF at 32 5 56
MHz, TRIM[2:0]=100(2ki\) ) :
VDD=3 V, Rm=30 Q, CL=10 pF at 48 TBD
MHz, TRIM[2:0]=010 )
VDD=3 V, Rm=30 Q, CL=10 pF at 48 TBD
MHz, TRIM[2:0]=100(2kA) )
GmMeritmax Eﬂgéy& i %§ E ij] - 1.5 mA/V
tsumse)® Je B[R] VDD s E - 2 5 ms

1. & IHRIE
2. EIRAS MR E S A S A/ P R A S R A .
3. W IE)YE FE U BAE tsu use JB BRI B AT 2/3 BB,

4. tsumseyEJA SIS AL, 2 NERPFAEREHSEIT 46l i, H 43 BIA8E AUSMH IR % 1 B 18] I AN BB R A — A ) B A I 2
LIERER], e R RER] S A IE R AN F T AR BOR.

e XFCLI FICL2, #REH 5 pF £ 25 pF (HTED J5 A 1B B 5f Sl s B2 78, X LE 3 88T Ky g i i i i i, A
EFEI 1T 5 da ol iEIR AT R (I 4-9) o CLI I CL2 JFH Tl gkl il &1 e — N a5, B4 CLI I
CL2 W9 & 7FIE CLI F1 CL2 JIADIS, 2404 PCB I MCU F I BB A (J¥5 10 pF £ 5] IR BSR4 %
ZEHIRIE 16D o

& 4-9 {# /] 8MHz 44 fry S B B2 F

Resonator with
integrated capacitor

0SC_IN
i

8MHz
Resonstor

L ]_{

0SC_OUT

Gain
control

l\ fl—l SE

\

1. Rexr $UE H A AR R UE -

4.3.8.4 RSB BPIR (IMNER SR R/FR &)

RSP B (LSE)Y AT LA —> 32.768kHz [ #h 1A /F B IR & (RARELD MIBIIRG 45728 AT gy
H A AE B T N R R S RSN o, B SR SRR PGS RIS R . EN I, IR AR AN K
LR UL AT REMEEIT ARG 45 (K 51 B, LA/ INgY H 2R FONS BN AR E I 18] o A7 0 A IR &% (1 PR 40 S B (O
LOEEE . ORES), WM AAR) . (X RIRBIR S A RES R A T8 U R R TR R)
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JEE: X T Ci FICray R EST B I BT 557 FEPRETT B BRI da R 2 1R 7 47 Cry Al Cra AH
HFZH. dg G R L Coy 1 Cra B T 645 1 51 B 2R 9 25

TEHE CL {1 T 5 : Co=Cri % Cr2/ (Cui+ Cra) + Coways FH7 Cotray 42 5/ JIHT HE 251 PCB 22 PCB K
HIH 75

filtn: R T A REHA Cr=6pF &R I H. Coray=2pF, M| CLi=CL,=8pF.

% 4-18 LSE 155284540

7S S %44 B/ME WRE BAE By
f PR A AR - - 32.768 - KHz
R J 5 L BE - - 100 - KQ
{RIRBIBE - 300
HHARIRBh g - 400
IDD1se LSE 33 i nA
s IRBh e - 550
= IKBIRE ) - 1000
RIR S BE - - 0.5
HFARIR BN AR - - 1
Gmcritmax E‘i j(*}ié 75‘,1‘ %% E%; TEJ!“ uA/V
R IRBh e ) - - 2
BN RE ) - - 3
tsu JE BN ] VDD & e - 2 - s

1 HmEGEETEERIE, A4 Il

2. tsuasea SINTE], RMRAHERELSEF iGN &, B 5258 5E M032.768KHzHR 17 1% B iy 18] o 3X ANEUEL AR 7R — AN FRAE 1) S
RS L EAR], E Rl AR & HE R R R AR R .
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& 4-10 ¥ FH 32.768 kHz 5 i 52 B R A

MCU
Low-power
Control
ontro Amp
Ry
VW
IN L L ouT
L L
|
it
Xtal
Cu = -— Cn

4.3.9 P ERET R IRA I
% 419 K 421 DL IO SHOLIRIGE 44 BUATIFRBHRIER Voo IR IR A FE FHERT MR 11 0.

4.3.9.1 64MHz 3% N R 25 (HSI164)

R 4-19 HSI64 i 28451
5 e il %4 B/ME HAUE BXME BAr
VDD-3.3V, Tis 25 degrees C
PEs i’ ’ ’ . .
fHs164 LIS Wtk o 63.68 64 64.32 MHz
TRIM iRk i wAS - - 0.5 - %
USER TRIM e .
COVERAGE R R RIERE | + 32 steps +4.79 +5.60 - %
VDD=3.3V,Ts=-40~125C, 5 5 o
5L 3 VB A [ 37 5 ’
HSI64 3R 22 1k
ACChsicn S164 I % #s kG
3
DD=3.3V,Tr=-20~105C
M @3 3V,T~ -20-105C, 15 - 1.5 %
L PR B A [ R
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VDD=3t03.6 V - 0.025 0.05
HSI64 1R 2% 0
AVDD(HSI48) 56 VDD [ A %
VDD=23V t03.6 V - 0.05 0.1
HSI 3R 2% J5 Bl
tsu(HsIes) N ki 28 S - 1 6 10 us
&)
DuCy(HSI64) G - 45 50 55 %
Ipp(HSI64) HSI #7543 Th#E - - 250 350 HA
s AR
Pr jitter ﬁg? LR AR - - 50 - ps
4.3.9.2 FIE ARG ERMSI)
F 4-20 MSI R % 2305
] e 20 %M B/ME HRE BAE E:<X VA
VDD-3.3V, Ty =25C, #& 1
DB ’ ’
fisi S I, BRI\ MSI=16MLz 15.84 16 16.16 MHz
TRIM PR &K - - 0.175 - %
USER TRIM s 2
COVERAGE F P s e 5630 + 32 steps +4.79 +5.60 - %
VDD=3.3V,Tr=-40~125C, i ) 5 o
R JE R 1 1 7 5 °
ACCwsi MSI iz 5 a5 RS B
VDD=3.3V,T)=-20~105°C, i 15 15 o
R VE R 1 1] 7 5 ' ' °
tsuMsI) MSI #&% 28 J5 Sl ] - - 4 6 us
DuCy(MSI) el - 45 50 55 %
Ippovisty MSI #&% 25 Th#E - - 150 200 pA
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4.3.9.3 1RE N FIRG F= LS

& 4-21 LSI iR S 45tk
Gine) S8 % ®/ME HAME BRAE AL
25°C calibration, VDD 31360 o 32 64 Klz
fisi fith s 3;)\]:2 3V 3.6V, Ti=
-40~105;C o 30.4? 32 33.6@ KHz
tsuwsn @ LS 7 J5 Bl ] - - 70 120 s
Ippesn @ LSI #&3% %5 Th¥E - - 1.2 2.4 HA

Lo A R S

2. EARE SR AR

3. HBHRE

4.3.10 MMETHFEAE M RE FF) I ]

R 4-22 B (P nse R ] 2 7E— 1 64MHz [¥] HSI RC #1535 2% I W R B I 573 380 o mole it o/ Y £ e A K 44 17
(R AR 2T 7 -

B STOPO 5 STANDBY #X: B #lifi/& RC #R %45

W SLEEP #x: WERJE&RE N SLEEP A5 20 i {3 FH (i

FITA (1 IF T4 2 Ao P PR3 IR (25 )R HE L IR 7 & R 4-4 1261 B 453

R 4-22 {RTHFERER KRR [A]
iy ZH HAUED L ¥0A
tWUSLEEP AR R A i 15 Cycles
twUSTOPO MAFHUELE 0 P 59 s
tWUSTDBY AU gt i 11.82 us

4.3.11 PLL§4:
F 4-23 F1F 4-24 5| S EOR 8RB (25 °C)R L L L JEFF & 1 3R 4-4 2 &5 5.

4.3.11.1 PLL1/2/3 &

%+ 4-23 PLL &t
il ‘
5 4 AL
B/ME BAME | BKEO
frL N PLL % A\ 0@ 4 25 64 MHz
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PLL % NI 525 L 40 50 60 %
forLour | PLL A 47if i sk 400 - 800 MHz
tLock PLL Ready 7~ 15 54 tH i 1] - - 150 s
Jitter Rms cycle-to-cycle jitter @800MHz - +4 - ps
fvco_out PLL VCO output 400 - 800 MHz
I Operating Current of PLL @600MHz frequency. - 2.5 - mA

L AR, R,
2 WEEEMA ERIOEIAS, TR ARPLLA AR HB A  fu ourkh T R0 VTR A

4.3.11.2 SHRPLL %yitE

% 4-24 SHRPLL &4

) 0
ine) ¥ LA
R/ME HAE | BRXEO

SHRPLL iy \ I 5@ 4 25 64 MHz
fSHRPLL IN —

SHRPLL % A I 5 25 LE 40 50 60 %
fsureLr our | SHRPLL {545 H B 4 400 - 1250 MHz
tLock SHRPLL Ready f87~15 5 i Hi i 8] 10 62.5 125 s
Jitter Rms period jitter @1250MHz +2 - ps
IsHrpLL Operating Current of SHRPLL @1250MHz frequency. 4.8 - mA

1. HEGETHEEL, AEA I,

2. THEERAE B G R B, M AR 5 SHRPLL 4y AN B £ 3 2R 4 45 fsurpLr_ourdh T SR TE I -

4.3.12 485%0 B KAE (R R BURE)
ST ARFEGIRESD, ES, LU), AR IR, ot 47 4R BRI DA (1 b g v 7 T 1

PERE
F EL I L (ESD)
R TBCERL (— A TE PR e 9% J 1) R — D el 5 — AN SRR Bk ol e o 38 B 56 ot R P AT 51 A0
F 4-25 ESD % B K {E
ias] ZH A R BRAED Hhr
) Ta=+25°C, fF& MIL-STD-883K
Vespmsmy | HFRBCHR HL R (AR AY) 3A 2000
Method 3015.9
v
) X Ta=+25°C, #f& ESDA/JEDEC JS-
VESD(CDM) i FEL T R R R (0 FRL I AR AR Y C3 250
002-2018
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Lo LA VR, AR R

BASERBIWLU)
KT VHEARSIERE, FEEEAE 6 AR EHET 2 AN EAMI B S HEUIR
B ARSI, SRR B RR R e L

B AN AT E 10 5] RN IR .
XAMAR T4 EIA/JESD78A 42 i F BR AR Bl bR 1

R 4-26 FAEHL
#5 ¥ & HRA
LU YRS Ta=+105°C, & JESD 78E Mk A
1. FEFERFEM TR
4.3.13 TEiE 41
R 4-27 FfEdRetE
#5 e 20 353 B/ME E:<X VA
Tj = -20~+85°C 10 Tik
NEenD AR R
Tj = -40~+105°C 5 Tik
tRET LN Ta = -40~+125°C 10 ki
tPROG TG FE Ta = -40~+125°C 1 ms
B X HEBR(4K) Ta = -40~+125°C 2 ms
t
P FERE (2MD) Ta = -40~+125°C 2000 ms
4.3.14 /O3 14
38 AR\ M e

BRAFREA U, N RIS UL IR 4-4 RPN ER 2. P VO i 1 #R & He s CMOS A TTL.

F 428 1/0 Fad

/e e 21 %M B/ME HRE BXE ¥4
o Vpp=3.3V 2 - Vb
Vi LN e N a
Vop=2.3V 1.7 - Vobp v
N Vop=3.3V VSS - 0.8
ViL B N HL P
Vbp=2.3V VSS - 0.7
o R Vpp=3.3V 200 - -
Vhys il 5 o i 2 2% H AR (D mV
Vbp=2.3V 165 - -
ViL sdram SDRAM IO Vop=3.3V VSS - 09 \Y%
111/170 B REARB A4S R A & NSING TECHNOLOGIES INC.
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LD R RN

SDRAM IO
VH sdram L Vop=3.3V 2.3 - VbD A\
i\ e P R

SDRAM 10 jii 2 il & 2% HL
Vhys sdram Vpp=3.3V 200 - - v
B

Vop=Maximum
Likg iy NI HLR® : -5 - 5 nA
Vpap=0 5% Veap=Vpp®

Ifs i NJR HELIR for FT GPIO® Vop=0, Vpap=5.5V - - 20 uA
s VDD=3.3v,Vin= Vss 16 - 61.4 kQ

Rru 59 L Fr R H@
VDD=2.3~3.3v,Vin= Vss 16 - 142.6 kQ
VDD=3.3v,Vin= VDD 16 - 61.4 kQ

Rep 59 N 2R H@
VDD=2.3~3.3v,VIN= VDD 16 - 142.6 kQ
Cio /O 5 I B - - 5 - pF

L SR AR BTSRRI . i IR A, ARYEAE IR

2. Z/100mV.

3. USRNSSR A AR UL FRLA T A T AR KA

4. BRI R AR B AN TR PMOS/NMOS SEHE .

5. Veap S48 10 &I HLE .

FTA 1O i 1 #52 CMOS # TTL FRAE (AT HRATACE), EAIRRIEEE T 2 8™ % 1) CMOS L2 TTL &

#

IR B R

GPIOGE FH iy N\ /4 Hi 3 1) T LAMRSC 846 HE 22 3k +/-12mA B . 7R P IR, 1O SR E H 06 I SR 5l B

ANHERE 4.2 45 H ) 4E50 B K AE 18 -

BT 1O G E Voo FIREUIEFTEAT, N - MCU 78 Voo F3RBURSORISAT LI, ASRERR T 4 0] e K0
SEAE Tvpp(3E 4-2).

BT VO i AR Vs B LT, N B MCU £ Vss B I BORIS AT U, AN Re ki 4axt
B RAEE Tvss(F 4-2).

M BE

BRI UL, 3 4-31 FIH S HOR A8 FFRBEIE (25 °C)M Vop SEHL R 63K 4-4 &HNES ], T

i) /O ¥t T /2 35 CMOS M TTL .

R 429 FT 10 W REHIRD
~ Ion, IoL, Ion, IoL, R
WEhER LA
VDD=3.3V | VDD=33V | VDD=2.3V VDD=2.3V
2 2.7 33 1.9 2.3 mA
112/170 H REARBAHBRA F NSING TECHNOLOGIES INC.
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4 5.7 6.6 41 46 mA
8 112 133 8 9.3 mA
12 16.8 19.9 12.1 139 mA
1. HWIRIE, AR FI,
% 4-30 TC 10 W EE /1RO
I Ton, ToL, Ton, Tov, B
VDD=3.3V | VDD=33V | VDD=2.3V VDD=2.3V
2 8.1 6.1 3.1 45 mA
4 16.2 122 6.2 9.1 mA
8 283 214 10.9 16
12 441 335 172 252 mA
1. HRIERIE, ALEAE R,
£ 431 Ft RO
e ] %1 w®/ME mAHE LA
Vop=3.3V, loi®=2/4/8/12 VSS 0.4
VoL i K HLP
Vop=2.3V, loi®=2/4/8/12 VSS 0.4
Voo=3.3V, lou®=2/4/8/12 24 Vop v
Vou® i ) v P
Voo=2.3V, lou®=2/4/8/12 2 Vop
Lo SR RIS Bt Lo A AR 2 181G 2R 4-2 90 45 HH 46506 B KAE (L, 71BN Lo AR RN (BT AR /O I FH 28 a1 Bl AS BB B i Tvss o
2. SR B IR Lo G ZOBAE R 4-2H0 45 H AT s ORBIUE MR, [N Lo IS FH (A T/O RN FH 42 il JA) /S B Tvop
3. HEEEIHEEH, AEA 2.
4. SERRIRBHEE ) WK 4-29.
5. PCI3,PC14,PCISANFESLTE B -
A SR [ A
BRAEREAIULI, 2 4-32 FIE 4-33 41 H 2502 i - SR IR FE (25 °O) MM L LR FF & 3 4-4 (1 26 I 15 3.
& 4-32 i AERRE (TC10) ©
e | e sH e BME | BAE | A
C=50 pF, 2.7 V< Vpp<3.6 V - 1
C=50 pF, 2.3 V<Vpp<2.7 V - 10
C=30 pF, 2.7 V<Vpp<3.6 V - 31
Fmax® B C=30 pF, 2.3 V<Vpp=2.7 V - 16 MHz
00 C=10 pF, 2.7 V<Vpp<3.6 V - a4
C=10pF, 2.3 V<Vpp<2.7 V - 43
C=50 pF, 2.7 V< Vpp<3.6 V - 179
W/ C=50 pF, 2.3 V<Vpp=2.7 V - 335 ns
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C=30 pF, 2.7 VEVpp<3.6 V 1
it B T BT R C=30 pF, 2.3 VEVDp<2.7 V 20.6
E};'Eﬁ?%ﬁ WEEREY 0. 27 VeV 6 V 4l
C=10 pF, 2.3 V<Vpp=2.7 V 77
C=50 pF, 2.7 V< Vop<3.6 V 51
C=50 pF, 2.3 V<Vpp=2.7 V 3
C=30 pF, 2.7 V<Vpp<3.6 V g5
Fmax( R C=30 pF, 2.3 V<Vpp=2.7 V 45 Mz
C=10 pF, 2.7 VEVp<3.6 V 222
C=10 pF, 23 V=Vpp<2.7 V 118
01 C=50 pF, 2.7 V< Vop<3.6 V 6.6
C=50 pF, 2.3 V<Vpp=2.7 V 9.9
i th i P SUICLT D PR | C=30 pF, 2.7 VSVp<3.6 V 4.1
b Eﬁiﬁigﬁ PR 0 R 23 VeV 7 v 77 "
C=10 pF, 2.7 V<Vpp<3.6 V 17
C=10 pF, 2.3 V<Vpp=2.7 V 31
C=50 pF, 2.7 V<Vpp<3.6 V@ 7
C=50 pF, 2.3 V<Vpp=2.7 V@ 16
C=30 pF, 2.7 V<Vpp<3.6 V@ 143
Fmax R C=30 pF, 2.3 V=Vpp<2.7 VO 75 MHz
C=10 pF, 2.7 V<Vpp<3.6 V@ 339
C=10 pF, 2.3 V<Vpp=2.7 V@ 185
10 C=50 pF, 2.7 V<Vpp<3.6 V@ 3.00
C=50 pF, 2.3 V<Vpp=2.7 V@ - 52
ik F L BEHCE I T | C=30 pF, 2.7 VEVDD=3.6 VO 241
/> Eﬁiﬁgﬁ HE T 3] vy EL T C=30 pF.23 VeVoo2.7 VO el ns
C=10 pF, 2.7 V<Vpp<3.6 V@ 1 06
C=10 pF, 2.3 V<Vpp=2.7 V¥ | 08
C=50 pF, 2.7 V=Vpp<3.6 V¥ 138
C=50 pF, 2.3 V<Vpp=2.7 V@ 69
C=30 pF, 2.7 V=Vpp<3.6 V¥ 215
Fmax® BRI C=30 pF, 2.3 V<Vpp=2.7 V® 0 | M
T’ C=10 pF, 2.7 V<Vpp<3.6 V@ 467
C=10 pF, 2.3 V<Vpp=2.7 V@ 260
C=50 pF, 2.7 V<Vpp<3.6 V@ 55
f H et P B T KR B
WO | R AR TR E R | O30 PR 2.3 VEVoo=2 7 VO 505 | s
9 LR 18] C=30 pF, 2.7 V=Vpp<3.6 VO 6
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C=30 pF, 2.3 V<Vpp<2.7 V& - 2.9
C=10 pF, 2.7 V<Vpp<3.6 V& - 0.77
C=10 pF, 2.3 V<Vpp<2.7 V& - 1.385

1. BWIHRIE,
2. EREBERIE SRR

(tr+tf) < 2/3T

At < 120T

45%< 573 <55
3. N REEFTRIAN A )43 50 58 SO B 1 90% 1 10% 0], LA 10% F11 90% 2 [,
4. HAMERZ.

R 4-33 BB A ARE (FTI0) ©

PMOD
ERE ine) ¥ & B/ME | BKE | B
C=50 pF, 2.7 V< Vpp<3.6 V - 13
C=50 pF, 2.3 V<Vpp<2.7 V - 6
C=30 pF, 2.7 V<Vpp<3.6 V - 20
2 B K 2%
Fmax B C=30 pF, 2.3 V<Vpp=<2.7 V ; 10 MHz
C=10 pF, 2.7 V<Vpp<3.6 V - 46
00 C=10 pF, 2.3 V<Vpp<2.7 V - 24
Fast C=50 pF, 2.7 V< Vpp<3.6 V - 26.4
C=50 pF, 2.3 V<Vpp<2.7 V - 48.8
R RSP RIS R BE | C=30 pF, 2.7 V<VDpp<3.6 V - 17
e/t FF ] R 4 E FL P 1 v FLSP — ns
B 1 T T C=30 pF, 2.3 V<Vpp<2.7V - 31.1
C=10 pF, 2.7 V<Vpp<3.6 V - 77
C=10 pF, 2.3 V<Vpp=2.7 V - 13.6
C=50 pF, 2.7 V< Vpp<3.6 V - 26
C=50 pF, 2.3 V<Vpp<2.7 V - 13
C=30 pF, 2.7 V<Vpp<3.6 V - 40
(2) N N
Fmax RS C=30 pF, 2.3 V<Vpp=<2.7 V - a1 MHz
C=10 pF, 2.7 V<Vpp<3.6 V - 36
o1 C=10 pF, 2.3 V<Vpp<2.7V - 46
Fast C=50 pF, 2.7 V< Vpp<3.6 V - 132
C=50 pF, 2.3 V<Vpp=2.7V - 24.8
it s P BRSO R B | C=30 pF, 2.7 V<VDp<3.6 V - 86
te/tf) T [F0) R U R 1 5 e — ns
E]/‘]J:}I'Hﬂ'llﬂ C*30 pF, 23 VSVDD§2.7 A\ - 16.1
C=10 pF, 2.7 V<Vpp<3.6 V - 4
C=10 pF, 2.3 V<Vpp<2.7 V - 73
10 Fmax® B C=50 pF, 2.7 V<Vpp<3.6 V& - 50 MHz
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C=50 pF, 2.3 V<Vpp=2.7 V¥ 36
C=30 pF, 2.7 V<Vpp<3.6 V& e
C=30 pF, 2.3 V<Vpp=2.7 V& 2
C=10 pF, 2.7 V<Vpp<3.6 V& 151
C=10 pF, 2.3 V<Vpp=2.7 V& %
C=50 pF, 2.7 V<Vpp<3.6 V& 697
C=50 pF, 2.3 V<Vpp=2.7 V& 965
i E P AR E PR B | C=30pF, 2.7 V<Vpp<3.6 V@ 4.66
e E@iﬁ?]ﬁ;ﬁ LR EFLFE C=30 pF, 2.3 V<Vpp=2.7 V& o4 ns
C=10 pF, 2.7 V<Vpp<3.6 V& 226
C=10 pF, 2.3 V<Vpp=2.7 V¥ P
C=50 pF, 2.7 V<Vpp<3.6 V¥ 7
C=50 pF, 2.3 V<Vpp<2.7 V& 18
C=30 pF, 2.7 V<Vpp<3.6 V¥ 106
Fmax® BRI C=30 pF, 2.3 V<Vpp<2.7 V& p MHz
C=10 pF, 2.7 V<Vpp<3.6 V& 00
1 C=10 pF, 2.3 V<Vpp=2.7 V& 3
Fast C=50 pF, 2.7 V<Vpp<3.6 V& 15
C=50 pF, 2.3 V<Vpp<2.7 V& 20
i m P RMRE P RBE | C=30pF, 2.7 V<Vpp<3.6 V¥ 308
/> Eﬁﬁﬁgﬁ HE T 3] vy EL T C=30 pF.23 VeVoo2.7 VO 03 ns
C=10 pF, 2.7 V<Vpp<3.6 V& |65
C=10 pF, 2.3 V<Vpp<2.7 V& 5 08
1. R,
2. BRI E SRR
(tr+tf) < 2/3 T
st < 120T
45%< 573 <55
3. BRI TR _E TR TE] 2350 58 SO BT R 90% F 10% M8, BA K 10% H190% 2 [A].
4. JAHAMERS.
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B 4-11 S\ SRR Atk s SC

90,% 10%
I I

EXTERNAL OUTPUT on

CL

| ti10)out I | traojout | |

| I I I |

I o
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”
B 4-12 tE5IEIR
DVDD VTD DVIDD

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

l

0
Input ><7|:)5§§’D Input 50% VDD

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

4.3.15 NRST5| itk
NRST 5| i NIREh i H CMOS LE, WIEMR—NARERTIT BRI, RPUZILE 4-34). BRIERRAU
B, 2 4-34 51| K S50 A FH PR S IR FE (25 °C)RIMIL L R 5 & 3% 4-4 (R4 =153 .
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# 4-34 NRST 5 g5k
=) E 21 %A R/ME HARUE RAHE LN 17A
ViLarst)) NRST i A& HT HLU - VSS - 0.3* Vpp
Viarsr)) NRST %\ & H P B % - 0.7* Vpp - Vob v
Vhys(NRST) NRST Jith 2 45 i /2 35 H e 3B i - - 70 - mv
Reu 559 L R AR ViN= Vss 30 50 70 kQ
Vrars)) NRST % A B8 ik i VDD=3.3V - - 100 ns
ViearsT) ) NRST i N JE i ikt VDD=3.3V 300 - - ns

1. HIHERIE, AR R
2. _EAEPER T AN EIE A FLE R B AN AT IO BIPMOS SEH . iXNPMON/NMOS I 5% ) B BHAR /N2 15 10%)
& 4-13 B3 NRST 5| ML

VDD

S R
External reset c1rcu1t(') i

)
[————= _,NRST . Internal reset
{ D— Filter }J—owuv-uoy

=t

L JEBAEH
2. A ARIENRST S| R AL RES IR T-38 4-34h H1 H KR K Vieowsn BA R, S IMIMCUABETG 2 R A
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4.3.16 TIMER} #8451
* 4-35. K 4-36. K 4-37 M5k 4-38 B IS B W HRIE .
B ot N 2 I ThRE S IR B bR e B NI R AREBISHEl . PWM S i) UERMEVERS, 5 W 4.3.14.

% 4-35 ATIM1/2/3/4 i ®

iincg ¥ % B&/ME BAE L: XA
N - 1 - TIMxCLK
tres(TIM) TE I 28 73 FEA )
frimxecLk= 300MHz 3.33 - ns
et o - 0 frivxcLr/2 MHz
fEXT CH1 % CH4 E‘JEHﬂL%Ef’ﬁ’[\ﬁBHﬂL%**/FJﬁi
frimxeLk= 300MHz 0 150 MHz
Restiv TE W38 7 W - - 16 bit
MIERE T NIRRT BIET, 16 ALTH AR - 1 65536 tTIMxCLK
tCOUNTER
B 3R frimxck= 300MHz | 0.00333 218 us
- - 65536x65536 {TIMxCLK
tMAX_COUNT KRR
frimxecLk= 300MHz - 14.3 S
1. I ORIE, AR F,
X 4-36 GTIMA1/2/3/4/5/6/7 D
iing S % fB/ME BAE L:<¥ivA
e - 1 - tTIMxCLK
tres(TIM) TE I 2% 73 FE I [
frimxcLk= 300MHz 3.33 - ns
. N - 0 frimxcri/2 MHz
fexT CH1 % CH4 [ 58 I} 23 S B i Sl g 22
frimxeLk= 300MHz 0 150 MHz
Restiv SE I 28 43 R - - 16 bit
B Brinke AN B R VAR i - 1 65536 tTIMxCLK
tCOUNTER
o ] 441 frimxcrk= 300MHz | 0.00333 218 us
- - 65536x65536 {TIMxCLK
tMAX_COUNT S PNCINE i
frimxcLk= 300MHz - 14.3 s
1. HEIEORIE, AR HR,
= 4-37 GTIMB1/2/3 $4E®
"5 e 24 A s/ ME BAE AL
NN - 1 - tTIMXCLK
tres(TIM) }N\HEEH— %%ﬁ%#ﬁj— ]E—J
frimxeLk= 300MHz 3.33 - ns
. N - 0 frimxcri/2 MHz
fexr CH1 & CH4 ¥ 58 I 25 J1 B S g 22
frimxeLk= 300MHz 0 150 MHz
Restim SE I 48 7 PR - - 16 bit
Lk T AR, 16 AT BRR - 1 65536 tTIMXCLK
tCOUNTER
o ) 381 frimxck= 300MHz | 0.00333 218 us
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- - - 65536x65536 tTIMxCLK
tMAX_COUNT R AT REAITHEL
frimxeLk= 300MHz - 14.3 S
1. HEIFRAE, AR HR,
2 4-38 LPTIM1/2/3/4/5 Fpt:®
"5 S8 %A B/ME BXE AL
R - 1 - tTIMXCLK
tres(TIM) TE B 23 43 A (1]
frimxeLk= 150MHz 6.67 - ns
vt - 0 friMxcri/2 MHz
fExT IN2 H1 OUT € I #8843 2
frimxcLk= 150MHz 0 75 MHz
Restim 5E I 287 A - - 16 bit
kT AR ENET, 16 Sr i as - 1 65536 tTIMxCLK
tCOUNTER
b 11 frimxeLk= 150MHz 0.00667 437 us
- - - 128x65536 tTIMxCLK
tMAX_COUNT BT RE R
frimxeLk= 150MHz - 55.9 ms
1. HEIFRE, AR,
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4.3.17 B 1%

K 4-39 IWDG BAFER/MHHE AL (LSI = 32 KHz)

4 PD[2:0] B/NRHERL[11:0]=0 B AHHERL[11:0]1=0xFFF B pr

/4 000 0.125 512

8 001 0.25 1024

/16 010 0.5 2048

/32 011 1.0 4096 ms
64 100 2.0 8192

/128 101 4.0 16384

/256 11x 8.0 32768

1. HRIERIE, ALEAE R,
R 4-40 WWDG S KR /M4 2 A7k A] (PCLK1 = 150MHz)

40 TIMERB[1:0] BN B L:<R VA
n 0 0.02728 445.54
J) 1 0.05456 891.07
ms
/4 2 0.1088 1782.14
/8 3 0.2184 3564.29

L BRI RIE, AFEA Fl.
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4.3.18 PCE R

B BB, % 4-41 B OB HUR (ISR, fooux AT Vo HEH HLIE 75 & 3 4-4 1O MR85,
SR ) PC B2 CUAF & bt PCIBE ML, {EG 40 FIRH: SDA Rl SCL RS0 IFRINEII, 41 B AT
MU, ZE3] VR Viop 2 /) PMOS 45856 F, {H A7 SR1E7E

PC #: E S T-32 4-41, 43 5650 \#i it 5 P DhAE 31 I(SDA Rl SCL)IORRVE NS, 2 5 4.3.14 71,

F 4-41 I2C BORHEO
- - PR P P+ R
"e B B | Bk | B0 | EK | | Bk | B | BA PR
fscL 12C £ O 4Z 0.0 100 0 400 0 1000 0 3400 KHz

th(sTA) FF 4R 26 A AR R (8] 4.0 - 0.6 - 0.26 - 0.16 - us
twscLr SCL I i ISIn [h) 4.7 - 1.3 - 0.5 - 0.16 - us
tw(scLH) SCL B 4l iy [] 4.0 - 0.6 - 0.26 - 0.06 - us
tousTA) g =RiPAR/EE S U R Al e 4.7 - 0.6 - 0.26 - 0.16 - s
th(spa) SDA 3 458 [] 0 - 0 - 0 - 0 - us
tsuspa) SDA %7l [ 250 - 100 - 50 - 10 - ns
tispa ‘ SCL=40

oA SDA 1 SCL | FH ] - | 1000 | 20 300 - 120 10 ns
tyscr) SDA=80
tspa) ‘ SCL=40

SDA F SCL I [t - 300 - 300 - 120 10 ns
trscr) SDA=80
tu(s10) 152 1 25 A ST ) 4.0 - 0.6 - 0.26 - 0.16 - us
15 1A B I AR 25 AR HO B
tw(STO:STA) NN 4.7 - 1.3 - 0.5 - - - us
[H (S22 IN)

Cb 5% ISR ANES iik= - 400 - 400 - 400 - 400 pf
tv(SDA) HHf A Rt [R] - 3.45 - 0.9 - 0.45 - 0.1 s
tv (ACK) LA 2R ] - 3.45 - 0.9 - 0.45 - 0.1 s

Analog Analog Analog Analog
filter: filter: filter: filter:
s s - s 35ns. 35ns. 35ns. 35ns.
. B NI AR A R o Digital o Digital o Digital 0 Digital
sP Hﬂ(‘{qj'f_'ﬂug filter: up filter: up filter: up filter: up to ns
to 15 to 15 to 15 15
12CCLK 12CCLK 12CCLK 12CCLK
period period period period
1. BEWHRE, AL PRI,
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B 4-14 I°C 2R3 WP AP & s g O

VDD VDD
4.7KQ"” %@;_71{9 1000
1
IC Bus WA SDA
A SCL
(3)
100Q2
Repeated Start
Start Condition '?mdmon
SDA
~ [
] )< f > Start Condition
> RN —-- /
tromat T MDA e tagspa) S \ o \_
Lu(sDA) thism) L - 7 Htw(sTASTO)
sTA)  tysckny < e —>t—‘<— Stop Condition
SCL =™ 1 S R \ VACK) /
_\_/ \ / \ / / _\_/ -
tw(SCKL) L(SCK) =P (= i sy % o JUSTO
— /fg o = 9 th clock
1* clock cycle

1. W8 AEE TCMOSH: 0.3VopHl0.7Vop.
7 e EL LA B e F 12 G T

R PEL B R T SE PR B R, AT AR R AT R, (RS & HEIE.

2.
3.

4.3.19 SPI/I2SE: O %k

BRI UL, 2 4-42 B ) SPT S HURIZK 4-43 B 1) 128 SECR M FHMBEIEE (25 C), oLk FH A Vpp fit
L L

&3 4-4 A=A F).

B St N 2 DhRE 5] IEI(SPI ) NSS. SCLK. MOSI. MISO, I2S fJ WS. CLK. SD)RARETER, & W

43.14 =7 O o RS

3 4-42 SPI #i:O
#e ¥ %% B/ ME WA wAE HAL
fsck SPI i B AT 2.3<VDD<3.6 V - - 50 MHz
tournss)) NSS 237 [a] M 2 - -
thonss) D NSS {RFFI ] A 1 - - )
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. SCK = A (I (] FHEA Tpeik-2 Thelk Tpeik+2
tw(SCKL)( )
tsuemr) D o AR 1 - -
LA/ PN VA ]
tsucsn (P A 1 - -
thovry (D ) FHEF 4 - -
F 5 N PR B 1]
thsn P MAR 2 - -
taso) (D@ HGCHE i HA 7 [0 B[] A 9 13 27
tdiscso) D 3 Bl bar H 25 1 A ) MAR 0 1 5
. ns
tvso) M MAE 2.7<VDD<3.6 V - 12.5 16
HG i H A A ]
MAE 2.3<VDD<3.6 V - 12.5 17
tvomoy (D
T - 1 3
tnsoy (D ) MAEZL 2.3<VDD<3.6 V 10 - -
H i H DR FR B 1]
tnovoy D ER 0 - -

Lo Hmsak e, A4 .

2. BUMEFRWSNHH BN ], B K AE o IE R 3RS B0 1 B KA ]
3. BUMEFR KM R BN, BOEFRRIERIE L B T R B A R B A,
A 4-15 SPI iy F B - MEAF CLKPHA=0

CLKPHA=0
NSS input |
\ z /
: tunss) | te(scLr) R / | thvss) : I
< X ] b < > I
| ! A | |
- [ I
CLKPOL=0 | U tscun | ! | | |
t |
: : (SCLKL) | | : : I
| | !
{ |
| |
CLKPOL~1 | ! I ; | :
| taso) I | t |t Il tdis(s0)
) | (S0, h(SO) tscLn) I
. | | : X ) tiscLk) |
[
MISO output 4< | :MSB out ><j Bit 6~1 out/ / LSB out >7
1
Lsuesn | |
—>, | ,
T
MOSI input M I MSBin !V>< Bit6~li1{/ >< LSB in XZHH”””H”
|
l¢ thesn »!
] '
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CLKPHA=1

NSS input \ /, /I

| te(scLK) , /7 n |

tunsy) € > NS

: SuNSS) | : | :<_>I I
CLKPOL=0 | I | '

! | bwscikm | | | | |

| | tweceky) | I I : I : :

| —> | |

|

| | T

CLKPOL=1 | || | : W tyscLK) : .
t I dis(S0)
I taso) | : Y oL / th(sﬂil' ! tiscLk)
[ . / \ |
T /7
MISO output >< : : MSB out ><i Bit 6~1 out >< LSB out >—
tausy 11 thsp

wosti - [TTTTTIIIN. 52X

//
/7
Bit 6~1 in ><

LSB in

U

1. IESEET05Vop, FMEBCLA30pF.
&l 4-17 SPT Ry B — A O
NSS input /// /
L te(scLk) N |
CLKPHA=0 : '
CLKPOL=0 | : |
| l [ | i
I ' | | W
CLKPHA=0 : ' | !
CLKPOL=1 : | : :
| | | : I
I ' [ | B
CLKPHA=1 ! | !
CLKPOL=0 : : : : |
| | | : I
_ I | | |
CLKPHA: 1 | | | | IN tyscLk)
CLKPOL=1 | | | fyscx,
toumn | : |~ TwSCLKm) | | |_|<_
> ! :‘ bu(scLKL) | , |
wsomn NI wssm + W Zeeint X wmm X
———+— !
thovy | , :
| /4 |
MOSI output MSB out | | it 6~1 out | | LSB out
|
. .
t\'(MO) I<_>| th(MO)

1.

W& % B F0.5Vop, AMHCLN30pF.
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R 4-43 1°S RO
5 e b s ®/ME BAE Bhr
fmerk 12S 3 i e i % e 256x8K 256Fs®)
sy =] i - (3) MH
1/tecrky MAE(32bit) - 64Fs®
DuCy(SCK) | IPSMHABT 5 7S th 12S AAE 30 70 %
tuows) () WSH ERTEN 122 : ¢
thews)(D WSERHFIN [A] FAE ggg ; -
NN " 12S2 -
touqws) (D WSEEATI [A] AR 1223 ; .
thews)(D WSTREFIN [A] A ggi 8 :
twieLkm ) o N 312.5 -
S AR A B -
T LKA o :
tsu(SD_ MR )( D EHEUE g Sg 2 :
N 5% > :
touesp_sr)) M3 1253 7 N ns
th(SDJv[R)U)(Z) EHEUE ggg 8 -
TN == 1
th(SDisR)(l)(Q) M3 12S3 1 -
2 -
s s 0@ | BBt 20 IR BRI 2 JF) 152 : 2
2 -
tsost® | HCEAE R WRE B (LI 2 IF) o2 ; :
tuso O | btk 2 ] LRI BERILI L F) == : :
tusoam® | SR GREE ERIBE LI IR) =2 g :
1. I ORIE, AR HR,
2. KT feeko
B 4-18 1’S MR FPE CERIRIIE0 O
¥ tecLk) X
I/ i
CLKPOL=0
I I | I I
| I | I I
: I : I I
CLKPOL=1 w
| I | I I
| twcrkn) | tweLky) | | . thws)
e | =
WS input \ | |
o ¢ I : : : tysp s1) 7 // : tusp_sm)
su(WS) (_>I | < ,|7 , .<_>I
SD transmit >< Last bit transmit® >< IMSB transmit >< / /Bit n transmit >< Last bi.t
| transmit
tsu(sp_SR)| th(SD_SR) \
— e
| | L -
SD receive >< Last bit receive® >< MSB receive >< / /Bit n receive >< Last_blt
rece1ve
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1. W& SEET0.3VopH0.7Vop.
2. WI—F WA RIEARW . R — AT TR XA R AL R AU
B 4-19 1S EEAHFE COREHEO O
te(cLK) trcLk) tycLK)
< >l He—
| |
CLKPOL=0 ) !
| I | I I
| I | I I
: I : I I
'Y WS) ! | ! ' Iy
| su( | twcrkn) | tweLky) | | . h(WS)
' I | ' | ! o
i | |
WS input \1\ | | | // |
| | |tv(SD7MT) 77 | th(SDﬁST)
SD transmit >< Last bit transmit® >< IMSB transmit >< //Bit n transmit >< Last bi.t
| transmit
, tsu(SDﬁSE& thsp MR)
I I / -
SD receive >< Last bit receive® >< MSB receive >< / /Bit n receive >< LaSt.blt
rece1ve
1. WE S EE T0.3VopH0.7Vop.
2. TN EARAL AR AR — AT LR XA AR AL Rk AU
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4.3.20 xSPI#E Ot
# 4-44 xSPI 7£ SDR A T K0
"5 BH %M B/ME HRE BAE AL
Fex % 23V<Vpp<3.6V,
1/t(ck) XSPL N BT3¢ Croap=20 pF B B 133
tw(CKH) tcky/2 - tcxy/2+1
xSPI I i i IC I 7], PRESCALER[7:0] =n
tw(CKL) (B 1 n=0135 tcky2—1 - t(cky/2
tw(CKL) (n/2+1)*tcky/ (n+1)-1 - (n/2+1)*tcxy/(nt+1)
tsaN) B N B S S ] - 3 - - ns
th(iNy N B CREFIN 1] - 1.5 - -
tvour) 4 B A S Ta) - - - 0.5
thouT) i R O TR RF I 1] - 0 - -
1. PFrEE¥EH T )\ &MY SPHE .
2. HEITHRIE, ATEAEFEF IR,
& 4-20 xSPI7E SDR BT KIS i 5
tr k) | I l l ltf CK7|
l l !‘ tex) o I‘ tw (cKH) :I . tw (CKL) R (
Lo A | | I "l I
| | | | | | |
1/ | I\ I
Clock I I I I I I | SS
1 | ty oumy I |lh(ou»| | | | [
I I |H| | | | | |
|
Data output <|i DO K | DI X D2 > SS
| | :
|
! ! |t‘ (IN) thany I
"7 |
Data i / I
ata mput \ DO | DI | D2 S—
o i
I |
I |
& 4-45 xSPI 7£ DTR 3 F 8¢ JE DQS)V®
5 ZH %4 B/ME HAE BAfE E: Viv
Fex % 23V<VDD<3.6
Ui | XSPI INRIRTES V.CLOAD = 20 pF - - 66.5 MHz
BCKH) | xSPI i i I PRESCALER([7:0] = fewy/2 i w2+l
tw(CKL) REEEES n=0,13,5.. tcky2—1 - tcky/2
SNy \ M4 7 - - : 3 ns
tsf(IN)
Lt N R 1) - 15 : -
hf(IN)
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TXDE[7:0] =0 - - 1.56
:“f:gﬁg A 4 B A 2 T ———
e 1[’2"3]"' n - - n*tcky/4+1.56
TXDE[7:0] =0 0 - -
thr(ouT) ALK SR
40U it B PR A T TR) TXDE[7:0] =n — ) )
n=123..
1. Fra{EE AT )\ LAPILESPIE .
2. HWIHRIE, ATEAFEHINER.
& 4-21 xSPI 7£ DTR &5 TR F
trciky tcug twicLkn) tuwicky) ticLr
=N e
Clock _/_\_/ ; ______/ I\
P itiiouny  thioumn troun  thioun Pl
—H Q—ﬂl W —»
Data output po{ § b1} f D2 D3 D4 | D5 }—o
Itsf(Ilel'ﬂ(IN} tsr(IN}l‘lr(IN:l
; [/
Data input { Do x 01 X D2 x D3 x D4 X D5 )—a—

& 4-46 xSPI 7£ DTR T HIKF % (7 DQS)//\ £ Hyperbus ¥} ®

#s e 21 %M B/ME HRE BAE L:<F VA
Fok®® | xSPI 4R 27 V= Von =30V, - - 133 MHz
Croap =20 pF
Giek) | xSPIAFEHEIEH | PRESCALER[7:0] = tiex/2 - kewy/2+1
tw(CKL) RE e n=0,13,5.. texy2—1 - tck)/2
ns
tv(CK) A A R s ] - - - texyt+1
th(ck) e Aot (R R e [] - tck)/2 - -
CK LT+, CK
Vobr g VDD=23V 922 - 1229
oL RICKkAE XA F .
CK TF#, CK
Vobic — VDD=23 V 1000 - 1277
Y | RICKAE T
tw(cs) 3 = T T - 3 * tck) - -
tvdQ) i N B A 280 ) - 0 - -
s M NBE IR B 2 ) 0 ) )
Y09 i} 1]
s B N B I I AR ] 0 ) ] ns
9 B 1]
- iy B RSB A 2 ) ) ) 3 % i
v( Q) HTI‘ETJ (CK)
tsr(DQ) i N5 7 S A1) LT 0 - -
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tsf(DQ) TR 0 - -
thr(DQ) N ) I 1.5 - -
B N B e ] ‘
thf(DQ) TR 1.5 - -
TXDE[7:0] =0 - - 1.56
tvr(oUT) $A " *‘ N
fi L1 e A Rk 1] 0=
tvflouT) I & TXIEEU'O] n - - n*tcxy/4+1.56
n=1,.2,3...
TXDE[7:0] =0 0 - -
thr(OUT) ALK I o
thfOUT) LR RS 7] TXDE[7:0] =n n*tck)/4 - -
n=1,273...
1. HWIFERIE, TR k.
2. 4 HIRWDSEIDQIN i KA ZAH 1) 5 K 22 A& +/-1.0ns
3. BER B HATER S FE N 1) A AT AR
[ 4-22 xSPI Hyperbus B 4B &

etk

NCLK

i

e
| D S W S

B 4-23 xSPI Hyperbus &bz /5 &

Ly

\
1
! twes)
-~
|
' N
NCS /!
b ; | tacc= Initial acces | : ; PGLN
1 1
..................... X . ; ! :
CLK, NCLK : 3 R g ! i
| i ' 1
tawos) | | | ftus)
i ! | bos) 1 1 il
RWDS ! ! m !
1 1 | 1 —
T T — . h 1
| | T
1 1
) l

toun thoun

|
i
|¢——————————— T atency count —————————————————— H
i
i
i
.

[‘—Dn v

!
. ;
. {27 L L R . 0 ! Dn Dn+17\y"Dn+1
DQ[7:0] {470 39:32 Y 31:24 { 23:16 | 15:8 | 7.0 } —Ca s ) A x A :}_
vt ' .

|<7Cnmmand address 4>| Memory drives DQ[7:0] and RWDS

Host drives DQ[7:0] and the memory drives RWDS
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Bl 4-24 xSPI Hyperbus Fiéh 5 E

l

! '

y

Nes _f: f
'

Read write recovery Access latency > ' thicLk)
tycLky H ! —
—
' o A

CLK, NCLK

oun !

High=2x latency couft

h
1
i : : : " : . : . H A 1
1
o) §
i g 1 —
RWDS —48 —+ Eow = Ix latency couft e E I
\ : / \ ] Vo
: !
' 1]
1

I

I I

T T

1 i i i !

| | I '

H H Latency count ——— g ! !
|

twoun tyoun ' ! tuouh

' oun ' !

[ 1 f_'

! I I

DQ[7:0] (4'7:40X: 39:32 f 1:24:Xza:1sx 158 { 7.0 } : I‘_D":X:Dn:X:Dh+1 D”+1:)—

|47 Command address 4>| Host drives DQ[7:0] and RWDS

Host drives DQ[7:0] and the memory drives RWDS
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K 4-25 218 4-28 TR T B HIRIE, R 4-47 23 4-50 45 H T AHMN B .

B 4-25 B53E R85 I SRAM/PSRAM/NOR 1E

[
Il

AN

FEMC NE

1 .
Lw(NE) >

| 4 »la—n.
le———tvvor nE) =:= twNOEY > :‘ " {0 0By
)
FEMC NOE | / I
I I I
I I I
FEMC NWE iiij/ : \Q;;ttt
I
—>: :4— tya NE) th(A NOE) H
I
I ; "
FEMC_A[25:0] Address | W //
I | |
—» [t thBL NOE) ||<—|->|| |
|
FEMC_NBL([3:0] I\ I | /
f !
| | = I‘—th(DataiNE)
|<— Tou( DamiNOE)—>'<_P: th(Data NOE)
i < Lsu(Data_NE) > ! |
|
FEMC_D[31:0] < Data X/ // /
& 4-47 R EBLEH K SRAM/PSRAM/NOR BEH#1ER FOO
Ziinc Z2H B/ME® BAHES LA
twNE) FEMCfNEﬂi I 1] 2TFEMC7CLK -1 I5TrEmMc Lk +1 ns
ty(NOE_NE) FEMC_NEx{itZFEMC_NOEik Tremc_ck— 0.5 TTremc_cix +0.5 ns
twvoE) FEMC_NOEfH [1] Tremc cLk — 1 8Tremc crk +1 ns
th(NE_NOE) FEMC_NOE ZFEMC_NE & {45 15 7] 0 _ s
ty(a NE) FEMC_NEx{K ZFEMC_AT % - 0.5 ns
th(A_NOE) FEMCfNOE%ZE (b fR S 1] 0 - ns
tyBL NE) FEMC NEx{KZFEMC_NBLAH - 0.5 ns
th(BL NOE) FEMC_NOE& 2 J& [WFEMC_NBL{RRFI [H] Tremc cik — 1 - 1s
tsu(Data NE) B ZFEMC_ NEX = [ 2 371 [8] - 0.5Tkemc_cLk +1 ns
tsu(Data_NOE) B4 Z2FEMC_NOEx &= f 7 37 ] - 0.5Tremc cLx +1 ns
th(DataﬁNOE) F EMC_NOE %ZE E,:] i&%{% ?% H?J- I‘ETJ 0 5TFEMC7CLK — 1 - ns
th(DataﬁNE) FEMC_N EX%ZE E‘Ji&ﬁ{%*# EH— ]‘E—J O.STFEMC7CLK— 1 - ns

1.

105K %) 8 J18mA ,Capacitive load = 30 pF

2. MEAKETCMOSHET: 0.5Vop

132/170

E RE AR B 45 R AE NSING TECHNOLOGIES INC.

Mtk RN R L X R AL X R R 1095 [H R AR K E
Hi%: +86-755-86309900 fEE: +86-755-86169100
ik https:/www.nsingtech.com HE%i: 518057



any,
V) EIRRR

www.nsingtech.com

3. Tremc_cik >= 1/100MHz
B 4-26 B3R ML I SRAM/PSRAM/NOR B #AEET%
L 4 nl
( tw(NE) >
| |
FEMC NEx _ _ _ N\ l/};;;;};};
I
I I I
FEMC_NOE iiij)l i *t;ttté
I
:<—tV(Nw E_NE) > : < L) ——. b S K YRR
| /
FEMC_NWE | I
I I
—! ty(A_NE) th(A NWE) <agp———pp>|
! r_ ! |
FEMC_A[25:0] m Address i X////
I ! I
—>| H_tV(BLiNE) fh(BL NWE) :<_>|
I
e xupn 77777 L | )'(////
I
I
I : I,
| h(Data_NOE)
Lt | t1 ata V] |<_>| l
i - tv(DataNE) =| D NVE) ]
| |}
| v
FEMC D[31:0] Data X// // /
| N 1Y
I
& 4-48 BB B LA A I SRAM/PSRAM/NOR E#{ER OO
Zhine) B8 B/ME® BRAMES BAr
twNE) FEMC_NE{K I [f] 2Tremc cLk — 1 15Temc crk +1 ns
ty(NWE_NE) FEMC_NEx{&ZFEMC_NWEfX 0 Tremc cLk +1 ns
tw(NWE) FEMC_NWEIKH 7] Tremc_ck— 0.5 TTremc_cLk +0.5 ns
th(NE_NWE) FEMC_NWEH ZFEMC_NE & {45 i} 5] Teemc ck— 0.1 - ns
tya NE) FEMC NExfkZEFEMC AH - 0.5 ns
th(a NWE) FEMC_NWE = 2 J5 F ik (R 4p S 7] Tremc cix— 0.1 - ns
tv(BLiN E) FEMCiNEX'ﬂi EFEMCiNBLﬁ 5)55[ - 0.5 ns
th(BL NWE) FEMC_NWEE 2 & FFEMC_NBL{R¥EH] [A] Teemc_cx— 0.1 - ns
ty(Data NE) FEMC NExfik & #5643 - Tremc oLk +1 s
th(Data NWE) FEMC_NWE & 2 J& FIE0E CRAF I (] Tremc cix — 0.1 - ns

1. IOIRBIHE I8

mA,Capacitive load = 30 pF

2. &A% E TCMOSHF: 0.5VDD

3. Teemc cLk >=

1/100MHz
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& 4-27 %5 BL KR PSRAM/NOR SRS
| o i |
™ tw(NE) =
| b
FEMC_NE KSSS\\ | ‘7}7}7}337
T } T
[*—{V(NOE_NE) =:= tw(NOE) P, thoe NoE)
FEMC_NOE : X :
| b
2 : : : % —
FEMC_NWE | h : : : : : t
| b
|
L o
_H_H‘—tv(BL,NE) tl1(BL7NOE):<—‘|
1| |
. |
FEMC_NBL[3:0] // // W NBL I D(////
) I
|
| | |‘ ! _:'_l*th(DatLNE)
| | [ Lsu(Data_NE) L |
| | b NE) i < tsu(Data NOE) > I < > : th(Data_NOE)
| |
FEMC_AD[31:0] —:—!< Address H Data X////
I
_>|_|<‘I ty(NADV_NE) > H “®—t},(AD_NADV)
:<_tw(NADV) I
FEMC NADV \ /

& 4-49 715 B F 0 PSRAM/NOR BZIRAER FFO@

5 K B/ME® BAES L= 7A
tw(NE) FEMC_NEfKH[A] 2Tremc cik — 1 15Tremc cLk +1 ns
t,(NOE_NE) FEMC_NEx{&ZEFEMC_NOEf& Trpmc cik— 0.5 7Trin8c§m< ns
twvoE) FEMCfNOEﬂi i 1) TFEMQCLK -1 8TFEMC7CLK +1 ns
th(NE NOE) FEMC_NOE 5 ZFEMC_NE & {7 [H] 0 - ns
ty(a NE) FEMC_NExfi£ZFEMC_AH % - 0.5 ns
ty(NADV NE) FEMC_NExfkZFEMC _NADV{ik 0 0.2 ns
tw(NADV) FEMCiNADV'ﬂi H‘T ]EJ - TFEMCfCLK +1 ns
tyap napy) | FEMC_NADVE 2 JGFEMC_ADHHE) A 2 FER ] O.STm{IQCW ] ns
thea NOE) FEMC_NOE 5 2 Jii {1k GR F7 1 [1) 0 - ns
th(BL_NOE) FEMC_NOE® 2 JG FJFEMC_NBL{RFFI [H] 0 - ns
tv(BLﬁNE) FEMC_NEXTEEﬁFEMC_NBLﬁ&& - 0.5 ns
tsu(DataiNE) i&%EFEMC_NEX%E/‘J@jﬂTj FEJ - 0~5TFEMC7CLK +1 ns
tsu(Data NOE) i 2F EMC NOE 1B ST ] - 0.5Tremc cik +1 ns
th(Data NE) FEMC_NEx =2 Jig FI &4 AR RF e [A] 0.5Tremc crx— 1 - ns
twowanor) | FEMC_NOEFH 2 J5 ({1 508 (751 1] 0.5Trec ok — 1 i N

134/170

E RE AR B 45 R AE NSING TECHNOLOGIES INC.

Mkt PRYITH R L X B AL X SR 1095 [ R ER K E

HLifi: +86-755-86309900
ik https:/www.nsingtech.com HE%i: 518057

fEE: +86-755-86169100




any,
V) EIRRR

1. 10IKZhfE /18mA, Capacitive load = 30 pF
2. WS E TCMOSHLF: 0.5VDD
3. Tremc ck >= 1/100MHz

www.nsingtech.com

& 4-28 5t 8285 A PSRAM/NOR Big{ERk %

FEMC_NADV

| |
< tw(NE) >|
| I
FEMC_NEx \ /
! |
| | I
FEMC_NOE I
M ! |
J‘ 4+
:<—tV(NWE7NE) " twNWEy ™ LiNE NWE)
|
FEMC NWE I \ /(
: | | |
| I |
_>I_|_|<_tv(BL7NE) th(BLNWE) ||
| } I
FEMC_NBL[3:0] | NBL | X// //
1 f
] '
| I
! — ot t, |
—P:—ﬂ— tya NE) D (Data NADV) | hDua NwE)
| .
T |
FEMC_AD[31:0] —:( Address | Data X// //
|
| ty(NADV_NE) > |_|<- th(AD_NADV)
I<_tw(NADV)_>|

TN /

F 4-50 725 K& H K PSRAM/NOR SRR OO

e ¥ B/ME® BAHES By
tw(NE) FEMC_NE(KE [H] 2Tremc cLk— 1 15Teemc_ctk +1 | g
ty(NWE_NE) FEMC_NEx{ZFEMC_NWEK 0 Tremc cik +1 | pg
LW(NWE) FEMC_ NWEAKHY [A] Tremc_cix—0.5 | 7Tremc_crk +0.5 | 1
thNE NWE) FEMC _NWE& £FEMC_NE & ¢ 8] Teemc cLk— 0.1 - ns
ty(A_NE) FEMC NExf&ZFEMC A %L - 0.5 ns
tyNADY NE) FEMC NEx{iZFEMC NADV/E 0 0.2 N
tw(NADV) FEMC_NADV/IHT [A] - Tremc cix +1 ns
th(AD NADV) FEMC _NADV # 2 JFFEMC_AD(hE) A U REFIN [1] Tremc_cik - 0.1 - s
th(A_ NWE) FEMC _NWE®S 2 J& st it {R 3¢ 18] Tremc ck — 0.1 - ns
tyBL NE) FEMC NEx{KZFEMC_NBLH - 0.5 s
thBL, NWE) FEMC NWEE 2 J& FJFEMC_NBL{R 7R [H] Teemc ck— 0.1 - ns
ty(Data_NADV) FEMC NADV = 2 204 {7 F2 5 (] - Tremc_cix +0.1 | g
th(Data NWE) FEMC NWE 2 J& M5 CRRR 8] Tremc ck— 0.1 - s

1. 10IKZhfE J18mA,Capacitive load = 30 pF
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2. PR AW E TCMOSHF: 0.5Vop
3. Tremc ck >= 1/100MHz

B [FERPEEAR
K 4-29 2] 4-32 BoR TR IBEE, 3R 4-51 238 4-54 245 T MR IR P

Bl 4-29 FF AR 25 F NOR/PSRAM i ¢
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I
I
twicL) <—>,<—>f tw(CL:
I

FEMC_CLK

La(CLKL-NExL)

|

| |

| |

| |
FEMC_NEx , ! b

ta(CcLKL-NADVL) ! oD

FEMC_NADV

I
T
I
tacLKL-AV)! !

FEMC_A[25:0] ZiZZ&

b
]
|
[
|
|
|
|

N
]
|
[
|
|
|
|
|
|
|
|
|
|
|
|
|
[
|
|
|
!
|
|
|
I

I

! |

I |

td(CLKH-NOEL) td(CLKlfNOEH)
FEMC_NOE I l 1 | A

I I " " " }

I I I I I I

: t:bu(DV CLKH) ‘th(CLKH DY) | : : :

I I J—> | I I I

I I | I I I

I I LsuOv-CLKH) th(CLEH-DV) |

I I | |
FEMC_D[31:0] ! | 3 7

I |

I |

I |

I |

!

FEMC_NWAIT

/0%07A0%07/AU%

\

\X i

|
I
Do
T
|
|
|
|
|
|
|
|

Lt—p> I
tsu(NWAITV-(,LKH) '

I I
I I
th(CLKH-NWAITV)
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& 4-51 AHIELLE A NOR/PSRAM B FO@

s 2% B/ME RAHE LN 17A
twCLK) FEMC_ CLKJH i 9.8 - ns
t4(CLKL NExL) FEMC CLK{KZFEMC NEx{&(x = 1...4) - 2.0 ns
t4(CLRLNExH) FEMC_CLK{XZEFEMC NEx#i(x=1...4) 2.0 ns
t4(CLKL-NADVL) FEMC_CLK{&%FEMC_NADV{K& - 2.0 ns
t4(CLKL-NADVE) FEMC_CLK{&ZFEMC_NADV 2.0 ns
tyCIKL-AY) FEMC CLK{KZEFEMC_Axf 4 (x =0...25) - 3.0 ns
tyCIKL-AIV) FEMC_CLK{KZEFEMC_AxTER(x =0...25) 2.0 ns
t4(CLKL-NOEL) FEMC_CLK{XZFEMC_NOEfk B 2.0 ns
t4(CLKL-NOEH) FEMC_CLK{XZFEMC NOE® 2.0 - ns
teu(DV-CLKH) FEMC_CLK =2 BiFEMC_D[31:0]4 %% %3 2.6 - ns
th(CLKE-DY) FEMC_CLK 52 JEFEMC_D[31:0]4 %% 43 0.3 - ns
tu(NWAITV-CLKH) FEMC_CLK 5 2 HIFEMC_NWAITH 2 2.6 - ns
th(CLKHNWAITY) FEMC_CLK 2 JEFEMC NWAITA 3 0.3 - ns

1. 10IKZhfE /18mA,Capacitive load = 30 pF
2. MESEETCMOSHF: 0.5VDD
& 4-30 [F2P3E 5 A PSRAM S8 /7

FEMC _CLK

FEMC_NEx

FEMC_NWE

I

!

I

I

I

: th(CLKH-AD |
| | | bsu(ADY-CLKH) th(CLKH-AD
I

I

T

I

I

I

tsu(,lva-cTKT-l

S XIITHT

FEMC D[31:0] |

e ZLILITTTITTITITITN |

1 1
I I
| tsu(NWAITV-CLKH) | I I
! ! ! | th(CLKH-NWAITV) ' !
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% 4-52 F2bAE A A PSRAM St F0O)

s 2% B/ME RAHE LN 17A
tw(CL) FEMC_CLK /& 9.8 - ns
t4(CLKL-NExL) FEMC CLK{KZFEMC NEx{&(x = 1...4) - 2.0 ns
t4(CLKL-NExH) FEMC_CLK{XZEFEMC NEx#i(x=1...4) 2.0 - ns
t4(CLKLNADVL) FEMC CLK{X%FEMC NADV/{ - 2.0 ns
t4(CLKL-NADVH) FEMC_CLK{XZEFEMC NADV/ 2.0 - ns
tyCIKL-AY) FEMC CLK{KZEFEMC_Axf 4 (x =0...25) - 3.0 ns
t4(CLKI-ALY) FEMC CLK 5 %£FEMC_AXER(x =0...25) 2.0 - ns
t4(CLKLNWEL) FEMC CLK{XZFEMC NWEfK - 2.0 ns
t4(CLKE-NWER) FEMC_CLK & ZFEMC NWE® 2.0 - ns
t4(CLKL Data) FEMC_CLK{&Z JSFEMC D[31:01f % %#E - 3.0 ns
W (NWAITV-CLKH) FEMC CLK?#Z HIFEMC NWAITH %% 2.6 - ns
th(CLKH-NWAITY) FEMC_CLK#& 2 JEFEMC NWAITH % 0.3 - ns

1. 10IKZhfE /18mA,Capacitive load = 30 pF
2. WESBETCMOSH: 0.5Vop
& 4-31 [F26 2 1 NOR/PSRAM EHf 7
| | | | |
| | |

FEMC_CLK SN

|

| |

| t |
d(CLKL-NEXL)

[
[

EW(CLK) [ f————» tu (1K)
[ Lo

| |
| 1 |
| BUSTURNEO |
|

[ |

|
td(CL&L-NE;j;;
I I

I I
I I
I I
FEMC NEx . | Lo | | |
I ; : ; ; ; ; . .
H(CLRL-NADV I tacLkL-NADVH) I I I I I
| L L 1 L [l |
I I | I I I I | [
FEMC_NADV I I | I I I I I\ !
I | I I I I I
I I | n I I I o _>:.<_
| | | | d(CLKL-NbEL) | | d(CLKIL-NOEH)
I I [ |; I I I I I
FEMC_NOE I I | I I I I I )%
: : Lo | th(CLKH-ADV) | | |
I 1 td(CLKL-ADIV) I I I I I :
I I —>T T I I
tacLkL-ADV) ! ' tapv-cLk | ' ' tctyA0Y |
—>—: la— : | '<—>'| tsu(AD:V—CLKH) : : |
| L | I ] |
FEMC_AD[31:0] —  adso) : o s X//1TTT ]
T I
I I
I I
I I
1

FEMC_NWAIT

TIIITITITITTITIN

|
|
|
I
|
1
|
|
I
|
| | |
| tsu(NiNAITV—CLKH) | th(CLKI-NWAITY)

|

I

>
[\
N
[~
N
N\
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% 4-53 A3 E F NOR/PSRAM R FFOO

5 E 20 B®/AME® BAE v
tw(CcLK) FEMC_CLKJ& 9.8 - ns
t4(CLKL-NEXL) FEMC_CLK{&ZEFEMC NEx{&k(x =1...4) - 2.0 ns
t4(CLRLNExH) FEMC_CLK{&ZEFEMC NEx{(x =1...4) 2.0 - ns
t4(CLKL-NADVL) FEMC_CLKAXZFEMC NADV/E& - 2.0 ns
t4(CLKL-NADVE) FEMC_CLK{&ZEFEMC NADVFH 2.0 - ns
t4(CLKL-NOEL) FEMC_CLK{XZEFEMC NOEfK - 2.0 ns
t4(CLKLNOEH) FEMC_CLK{&ZEFEMC NOEF 2.0 - ns
t4(CLKL-ADY) FEMC_CLKAKZFEMC_AD[31:01H %% - 3.0 ns
ta(CLKL-ADIY) FEMC_CLKAX£FEMC_AD[31:0]1E%% 2.0 - ns
tou(ADV-CLKH) FEMC_CLK &2 B{FEMC_ADI[31:0]45 % 2.6 - ns
th(CLKH-ADY) FEMC_CLK &2 JEFEMC AD[31:01f %R 0.3 - ns
tu(NWAITV-CLKH) FEMC_CLK 2 HfFEMC_NWAITH % 2.6 - ns
th(CLKE.NWAITY) FEMC CLK# 2 JEFEMC NWAITH % 0.3 - ns

1. 10IKZhfE /18mA,Capacitive load = 30 pF
2. JNERE TCMOSHAF: 0.5Vop
3. Tremc ck >= 1/100MHz
&l 4-32 R PSRAM T 7

| |
| |
R e —

|
’ I | | )
FEMCCLK /Y WA WAV Wi
|
| | |
|
td(CLKL-NéIxL)
FEMC_NEx : |
td(CLKL-NADVL) | T

I

I

I

I

I

I

Ld(CLKL-NADVH) :

I I
I I
I I
I

L

I

I

I

I

I

1

I
1 ta(CLKL-NWEH)

t4(CLKL-NWEL)
FEMC_NWE

tacLKL-ADIV) |
t4(CLKL-ADV) L4(CLKL-Datp) R
~Data,
|
|
FEMC_AD[31:0] —n-( DO DI x27777u727777

I
I
I
T
|
I
I
I
I
|
| A[iIS:O]
I I
| |

e ZZITTTITTTTTITIT

tsu(NWAITV-CLKH) | |

th(CLKH-NWAITV)
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F 4-54 AP 2 PSRAM B 7O
fine) 25 R/AME® = INIA Bfr
twicrk) FEMC_ CLKJH 9.8 ; s
t4(CLKL-NExL) FEMC_CLK{KZFEMC NEx{f(x = 1...4) - 2.0 ns
t4(CLKL-NExH) FEMC_CLK{K#FEMC_NEx#i(x = 1...4) 2.0 - ns
t4(CLKL-NADVL) FEMC_CLK{&ZFEMC_NADV/X - 2.0 ns
t4(CLKL-NADVE) FEMC_CLK{X#FEMC_NADVF 2.0 . ns
t4(CLKL.NWEL) FEMC_CLK{&ZFEMC_NWEI - 2.0 s
t4(CLKL-NWEH) FEMC_CLK{&#FEMC_NWEH 2.0 - ns
t4(CLKL-ADY) FEMC_CLK{&ZFEMC_AD[31:01 % - 3.0 ns
ta(CLKL-ADIV) FEMC_CLK{&ZFEMC_AD[31:0]% 2.0 - ns
t4(CLKL-Data) FEMC_CLK{&Z JSFEMC_AD[31:0]6 % - 3.0 ns
tou(NWAITV-CLKH) FEMC_CLK /2 RiIFEMC_NWAITA %k 2.6 - ns
th(CLKHNWAITY) FEMC_CLK 52 JEFEMC_NWAITH %L 0.3 - ns

1. 10IKZhfE /18mA,Capacitive load = 30 pF
2. JE AR ETCMOSHF: 0.5Vop
3. Tremc cik >= 1/100MHz
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B NAND#ZHISB M 7
K 4-33 £ 8 4-34 58 T NAND [y

K 4-33 NAND #& | 335t A E I

FEMC NCEX  Low

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

th(NOE-ALE)

<
<

\

|
|
|
FEMC_NWE J l
|
|
|
I

Td(ALE-NOE) : X
i tw(NOE)
|

FEMC NOE J \

I
ple
I
I
/
I
| | |
tsuD-NOE) €= t,\oED)

I

I I ——

FEMC D[15:0]

4-34 NAND 4| 8B 5 8IER T

FEMC NCEx _Low

ALE(FEMC_A17) X X
CLE(FEMC_A16) !

Ly(ALE-NWE)

|

| th(NWE-ALE) |
+ . |

tw(NWEY > i

-
\
-4 -

et pNWE ™

ty(NWE-D) :<—>| I'<_th(NWE-D)_>:

>7

/
FEMC_D[15:0] {

% 4-55 NAND (97735 AR PP

(i) ZH B/AME® BRAE® LA
td(D-NWE) FEMC NWEEZ B ZFEMC_D[15:0]1%3H 2% 1 Tremc_cLx — 8 TTremc_cLk — 3 ns
tw(NOE) FEMC_NOE( T [7] 1Tremc cik — 1 8Tremc crk +1 ns
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. FEMC NOEF Z i 8 FEMC_DI[15:014#5 7% 1/2Tremc_crk— 4.5 | 1Tremc cix— 0.5 ns
th(NOE-D) FEMC_NOE 2 J&i £FEMC_D[15:01548 F 24 45 - o
twNWE) FEMC_NWE(i] ] 1Teeme cik— 1 | 7Teemc cik +1 "
tV(NWE-D) FEMC_NWE/X % FEMC_D[15:01%di 5 34 n - s
th(NWE-D) FEMC_NWE& £ FEMC_D[15:01447% 52 1Tremc cix - 1 - "
td(ALE-NWE) FEMC_NWEfXZ i ZFEMC_ALEH % - 0 ns
th(NWE-ALE) FEMC NWEZFEMC ALEJLRL 1 Tremc_crk — 1 B "
td(ALE-NOE) FEMC_NOEfX 2 Hi ZZFEMC_ALEA % ITremc cik— 1 | 7Tremc ik — 1 ns
th(NOE-ALE) FEMC_NOE= ZFEMC_ALETG3 v : .

Lo HBHRE, AR
2. Tremc_cLk >= 1/100MHz
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4.3.22 USB_HS DualRolef%

K 4-56 USBHS B S48k
®e S %A B/ME | #EE | BXE L:<¥ VA
Vop ™D USB LAEH & - 3 - 3.6 A
LS/FS FUNCTIONALITY
VDIFs Z N RIEUE (FS/LS) - 0.2 - -
Vewmrs 72y FARJE I (FS/LS) fU4% Vor V6 0.8 - 2.5
LRGN A - —
VILSE B BRI AR F P LR (FS/LS) - - - 0.8
\Y
VIHSE BRI S FLR (FS/LS) - 2.0 - -
VoLFs s o K AP (FS/LS) Rrof 1.5kQ to 3.6V - - 0.3
i H H PO __
Vours st o = S (FS/LS) RrLof 15kQ to Vss 2.8 3.3 3.6
Rep) USBHS_DM/DP VIN= VDD - 15 - o
Reu® USBHS DM/DP ViN=Vss - 1.5 -
Zusprv(D X Bhar H B BT faE kA - 45 - Q
HS FUNCTIONALITY
DIHS Z N RIBUE (HS) - 0.1 - - v
VeMHs ZE 5 FERER(HS) - -50 - 500
LCPNCER ) S
VHSSQ HS AR A I {8 - 100 - 150
VHSDSC HS Wi B {iE - 525 - 625 mV
VoLHs TR TR A R 45Q 1%, -10 - 10
i H SO S—
VOHHS Ty P A 45Q 1%, 360 400 440
1. H&HE, ARSI,
% 4-57 USBHS ZA& 4O
/5 ZH XA B/ME HAUE BAE BAr
Trr B [EI(FS/LS) CL =50 pF 4 - 20 ns
THsR #4y LTI} E](HS) - 500 - - ps
Trr T [ [R](FS/LS) CL =50 pF 4 - 20 ns
THsF 7241 PR (] (HS) - 500 - - ps
VCRS B H B IR AE LR (FS/LS) - 1.3 - 2 A
1. HEERE, AR,
143 /170 H REARBAHBRA F NSING TECHNOLOGIES INC.
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4.3.23 R B FIRM L (CANHSSH
B ot N 2 F ThRE S| BI(CAN_TX Al CAN_ RX) I MEVERS, 155 4.3.14 4.

4.3.24 ZEBF L HAEESDMMC)YRPE

BRARRERIULN], R 4-58 IS BRI G R 4-4 FAFHABEREE . fucok SR Vopa S AL &5 2.

# 4-58 SD/MMC %1%, VDD=2.7 & 3.6V ®Q@

&5 S %A B/ME | #BME | &EKE | B
fop TERHR AL N B Bl 2 - - - 104 MHz

tW(CKL) Aoy R B 1) 8.6 9.6 B ns
fp=50MHz

tw(CKH) 4 ey ST 1] 8.6 9.6 B ns

7E MMC f£%¢/SDR/DDR F1 SD HS/SDR/DDR R T CMD. D i\ (2% CK)

tisu NN TE) HS 2.87 - - ns

tm PRI A] HS fep = 50 MHz 1.3 - - ns

tow® MIANBRE D (AR ) TBD - - ns

1£ MMC 1£4:/SDR/DDR F1 SD HS/SDR/DDR = FH CMD. D #if (2% CK)
tov v A Rt fa] HS - - 2.74 ns
fep = 50 MHz
toH B PR ERR 1) HS 3.0 - - ns
SD UMK T CMD. DA (5% CK)

tisup i NZESLINE]) SD 2.87 - - ns
fpp=25MHz

tiHD i NIRRT TR] SD 1.3 B B ns

SD BIMEX TH CMD. Dl (% CK)

tovp i A BRI (8] SD - - 2.74 ns
fpp=25MHz

tomD AR BB AR (8] SD 3.0 - - ns

1. I ORIE, AR H,
2. CL=20pF.
3.0 EHIEET, B R SRR E A e IR AR AE R S /N TR B

144 /170 I RBAR B 43 B A 7] NSING TECHNOLOGIES INC.
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B 4-35 SD =i,

A

\

'el(e 3

tw(ckH) tw(ckL)

;l

R

tov ton

-t - o -t
- ' |

X

tisu tin

X

B 4-36 SD BRIMER

tov ton

X

& 4-37 SDMMC DDR =

valid data valid data

tw(ckH)

- [ [ - el
-« Lt i} Ll -« Lt

\

tisu | tm tsu |t

A

N

tov

A

|

tw(ckr)

y
\

tov

-l
-

\

ton ton

<
—

valid data valid data
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4.3.25 DLW (Ethernet)$2 O 45k

BRAEREM UL, 3R 4-59. 3R 4-60. K 4-61 MSHUEHEHTT AR 4-4 MR FIABLREQRS °C) fucik WA
Vb 4t F B & 13 2

% 4-59 Z|H T MDIO/SMA [ LLA M MAC IR, B 4-38 o 1 AH R I R 1K

% 4-59 MDIO/SMA [ %

kel B B/ME HRUE BAE LA
tmpC MDC J i8] (2.5 MHz) - 2.5 - MHz
td(MDIO) B HEA R [A] - - 5 ns
tsu(MDIO) B €A | 17 - - ns
th(MDIO) TLEHE PR AT ] 0 - - ns

Kl 4-38 MDIO/SMA i &

le

< tMDC

ETH MDC / \

tamDIO)

ETH MDIO(O) X

tsu(MDIO) thoMDIO)
ETH MDIO(])

% 4-60 FH T RMIL LA MAC B, B 4-39 SR 1A S it F B

A

F 4-60 RMII i} 7
Gl 2 B/ME WAE BAME LA
tsu(RXD) B ST N ] 2 - - ns
tih(RXD) FRUSCER PR FE T ] 1.6 - - ns
tsuCrs_DV) | RO HUH A RO ST () 2 - - ns
tincrs DV) | BTN B A SRR ] 1.6 - - ns
td(TXEN) RIEAS BEAT ARAL AR B i) - - 9.3 ns
td(TXD) RIBEHEA AL IR I 5] - - 9.3 ns
146 /170 I RBAR B 43 B A 7] NSING TECHNOLOGIES INC.
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Bl 4-39 RMII i 7 &

RMIL REF CLK / \ / \

ta(TXEN)

ta(rxp)
RMII TX EN X
RMIL TXD[1:0]
Lsu®RxD tinRXD)
tsu(crRs DV tincrs DV)
RMIL_RXDJ[1:0]
RMIL CRS DV

F4-61 5 7 MILTLCKIM MAC ISR, B 4-40 SR 7 AHSLH I R

2 4-61 MII 5
w5 S B/ ME BiiikidL)] BXE E:<VivA
tsu(RXD) BB ST T 2.5 - - ns
tih(RXD) FERUSCEAR PRI TR 0.5 - - ns
tsu(DV) B RS ] 2.5 - - ns
tih(DV) B A AR R ] 0.5 - - ns
tou(ER) B IR SN ] 2.5 - - ns
tih(ER) FER R IRIN 1) 0.5 - - ns
td(TXEN) RIEAF BEA RIE IR B (7] - - 12.0 ns
td(TXD) RIEBHEA SO IR N 8] - - 12.0 ns
B 4-40 MI1 B 7
GMII RX_CLK
tsu(RXD)
tou(ER) tih(ER)

GMII_RXDJ[7:0] fsu@v) tin(Dv)

GMII RX DV

GMII_RX ER

GTX CLK

taTXEN)
tarx)
GMIL TX EN X
GMII_TXD[7:0]
147/170 I RBAR B 43 B A 7] NSING TECHNOLOGIES INC.
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4.3.26 HFHHUH O (DVP)ED
* 4-62 JEoR T DVP # S S RE, Bl 4-41 BoR 7RI .

Bl 4-41 DVP ZEOKFE

1/PIXCLK
| |

I | I . o
PIXCLK _/_\_/_\_/_\_/_\_/_ / \JI I

Pr— tumsyno
|
wse N /N Yan v/
N— MY Lo
| | |
"‘_ﬂ— tsurvsyne) thvsyne) —b:—k—
| ;

|
\l

VSYNC
|

tsupaTa) : thaTA)

S G G /////, G S 1///// 1Y)

* 4-62 DVP ZE3I5E
&5 2 &M B®/ME BRAE BAr
PCLK EEEEETPN - - 110 MHz
Dpixel BRI 5 2 E - 30 70 %
tsu(DATA) O S N\ S SN ] - 3 -
th(DATA) B LR FFIN ] - 1 -
tou ) N
(YO HSYNC/VSYNC % A2 37 i ; 3 ; ns
tsu(VSYNC)
t , N
HHSYNO) HSYNC/VSYNC % A5 FEF 7] ; 1 -
th(VSYNC)
148 /170 H REARBAHBRA F NSING TECHNOLOGIES INC.
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4.3.27 LCDE R #EHIZ(LCDC)E O

BrRARRERI B, 3K 4-63 MBS HURMEATF &R 4-4 IR BRI E (25 °C) fucik SFE A Vippa fit FL I 5 77
o —RITAEZM, REWT:

LCD_CLK 1% =

LCD_DE #it#: K

LCD_VSYNC f1 LCD_HSYNC # . #&HF

L&
B L TR
A : CL=30pF

CMOS FHJMIE £{: 0.5Vpp

24bits

10 M ICA
# 4-63 LCDC ¥
i s B/ME BAE BApr
ferk LCDC i £ A 22 2.3<VDD<3.6V 20pF 100 MHz
Dcik LCDC %4 b5 25 L 45 55 %
tw(CLKH) . N N
Rz o [T i s R e twcLky//2-0.5 | twcrky//2+0.5
tW(CLKL)
fuDATA) K i o 5 ] 23<VDD<3.6V, fcix = 100M 8.01 s
th(DATA) Byt PRI ] 1.2 -
tvi
(HSYNO) HSYNC/VSYNC/DE %t
tv(VSYNC) o 2.3<VDD<3.6V, fck =100M 7.7 ns
R[]
tv(DE)

L BRI RIE, AFEA Fill.

149/170
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&l 4-42 LCDC X FHER
| ik |
|
| Lo o e
LCD_CLK l l H Pl ‘ ‘ ‘ ' ‘ \ I ol | ‘ ‘ I ;
I b e i e B e e
| 1 1 1 1 1 1
LCD_VSYNC | I I I I I I |
| lv(lISYNC)I | I I I I th(HSYNC) _>I_r_
| T | | | | | |
— [ } } } b }
LCD_HSYNC | \ | | | | | | \I\;
beeeeees [ | | | |
! -
| | T | | |
Lcp DE | I I I I I I
| I I | | | I
| I || I I I I
| ! ! MDATM—»IJF—I ! !
| | | | | |
LCD_R[0:7] L el b — |
LCD?G[O:’” @I...
LCD_B[0:7] | LY I
I I I —>—I<— th(DATA) I I
| I I [ I I
| I I ! I I
l | | |
| - v - Ll - 1
HSYNC + Horizontal Active ' Horizontal |
| width back porch width back porch
| |
I One line !
& 4-43 LCDC FH N FHER
| x|
I
| e, e e
LCD_CLK H . I ‘ \ ‘ I ‘ I ‘ i A I ‘ ' ‘ I i
| 7 = - - - 7/ | |
h(VSYNC
| 1v(VSYNC,\_>:_:<_ : : " ) |
I
—‘I‘\| || | | |
LCD_VSYNC L | | | |
p T | | |
| I I I
LCD_R[0:7] * * !
LCD_G[0:7] X M lines data X
LCD_B[0:7]

I
I
f
I
t
I
I
I
I
I
I
|

VSYNC Vertical Active Vertical
width back porch width back porch
One frame
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4.3.28 T = - A AHISB B F IS BT (DSMU) R

BRAEREUEE, 3R 4-64 IS EURAE T A K 4-4 1A PREER L (25 °C) fuck SEE AN Vpp  HL B R 15
Fo HABMKKAFUT

® i NI ERCE : DSy[1:0]=2b10, SRy=1b0

® i H% CL=30pF

® Z:t CMOS Hi-FhrifE, 10 & &N 0.5VDD

B £ (DSMU_CKINx. DSMU DATINx. DSMU CKOUT) #iti%2%# 10 i =T 4.3.14.

% 4-64 DSMU I 553

iing ] % wAME | HRE BAE LA
fbsw DSMU I 4 2.3V <VDD <3.63V - - 300
(1/Tpsmu)
2.3 <VDD <3.63 V,SPI #11 (SITP[1:0]=0,1), 20
AR 4t 38 (SPICLK SEL[ 1:0]=0) ) )
2.3 <VDD <3.63 V,SPI $ 1 (SITP[1:0]=0,1), ] ] ” MH
fexm n A1 £ K (SPICLK SEL[1:0]=0)
UT CapNINEE Pk z
(1/Texkv) 2.3 <VDD <3.63 V,SPI #111 (SITP[1:0]=0,1), 20
P B IsHpf R X (SPICLK SEL[ 1:0]!=0) ) )
2.3 <VDD <3.63 V,SPI £ 11 (SITP[1:0]=0,1), 20
P BB ISt B X (SPICLK SEL[ 1:0]!=0) ) )
fekout it B B AT 2R 2.3V <VDD<3.63V - - 20
Dutyckour | fi B8 5 23 b 2.3V <VDD < 3.63V 45 50 55 %
twn(CKIN) | HIABEhE/ACHK | 2.3 <VDD <3.63 V,SPI #[1 (SITP[1:0]=0,1), ) Telk/2 B
twi(CKIN) % b3t i 28 (SPICLKSEL[1:0]=0) ¢
" SR 2.3 <VDD <3.63 V,SPI # 1 (SITP[1:0]=0,1),
- BRI T S 5 (SPICLK SEL[1:0]=0) TBD TBD TBD
. . 2.3 <VDD < 3.63 V,SPI #11 (SITP[1:0]=0,1), ns
o | AR SN B (SPICLKSEL[1:0]0) TBD | TBD TBD
BT B FE 3 2.3V < VDD < 3.63V, B 1744 11 ;%11(\(/)3 (2*CKOUTD
TManchester CHRE R B (SITP[1:0]=2,3), T - IV)*TDSMU
D) PRI Al (SPICLKSEL[1:0]!1=0) CSZMU CLK
151/170 I RBAR B 43 B A 7] NSING TECHNOLOGIES INC.
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. 4 .
\__ recovered data 0 = 0 = 1 > 1 x 0

cmccan tmmcencnan tmmcencnan

Kl 4-44 DSMU EEWCR 248 B
>
~&
E Ul I
= 2 SPICLKSEL=0 /N /' N\ /i N\
| | Lo
5| A ety KA
L] >\‘ .
=< 2 [ SITP=0 XX X X X
an ] | | | |
g é Itsul th |
= | _ L N
S Sl XX
A = -
@)
| !
- )
o | 2 il il
n UI < SPICLKSEL=2 |
m 2 .
% E | Lo
= a (seictkset-1/~ N /N /" N\ /N
= | | | Lo
o |
Z — I
§ Eeme XX XXX
E Ql I I Itm| th |
2 =) - ! AN
sl XXX
@)
> | | : ' '
< | | '
Dl | | : : :
S = W
2| = LsiTP=3 | |
g ) A . |- e . .
. : < | 'I’ -‘\‘ V’ ‘\‘ :I’ ‘\‘ ‘I'I’ -‘\‘ ‘:'l’ -‘\‘
§ IJ’ “\---/’I ‘\---l"l “\---l’l ‘\---I'I ‘\---
7 d clock
% recovered cloc l l l
|
<
p=

..........................................
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4.3.29 120 BB BADC) S H

BRI, 7 4-65 (B RUR M % 44 HOZ IR BHEE 25 °C). fucuk STEAN Vioa fHH Hi IR 75
F,

TR TR L A T— KR o

% 4-65 ADC it
ines BH %4 B/ME HHME BAE B
Vopa | HEHHE - 23 - 3.6 A%
VREF+ IESEH L - 2.3 - Vbba A%
fabc | ADC W} Bl iR - - - 20 MHz
fs RAFFIHHD - - - 5 Msps
. 0(Vssa 8% VRree-
VaN e RV R - X - VREF+ \Y
TR Hh)
. R 2.4~3.3V - 250
Rapc PRESIT N ohm
2.3~24V - 350
PR B IR R
Capc N - - 1.5 - pF
1~
fADC =20 MHz,
Singal noise O
SNDR o ] sample rate=5M sps , ¥ I » - 68.73 - dBFS
distortion ration
fin=200k, % 73 1 3\
Teal TS ] - 74 1/fabc
ts I 0.05 - 7 us
KA ] fapc =20 MHz
Ts 1 - - 1/fapc
tstap | _FFEESTE] - 0 0 20 us
AR AN (] (B4 L R
tconv® | - 4~400CRHE ts + BRI 3) 1/fapc
SRFER[A])

1 BRI, ATEA= R,

2. RIS, Vrer T LTE N RS Vopa,  Vrer- 7] LUTE N FBIEREF Vssao

3. CREERSR)RAE A A AL HIRInA 5, HORMABLHTRInFIRAFE R 8] FR0F B2 %6 5 B AR WL 4-66.
R 4-66 ADC KT RO

¥R Rin (kQ) B/NREERTE (ns)
0 50
0.45 100
12-bit 0.7 150
0.95 200
1.95 400
153 /170 I RBAR B 43 B A 7] NSING TECHNOLOGIES INC.
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2.95 600
3.95 800
4.95 1000
9.95 2000

L HBHRIE, AEA PR,
2. MRZAT: VDDA=2.4V t0 3.6V, Vcar= 0.9V, Ta=105°C, fclk=20 MHz.

% 4-67 ADC HAFE — RIRIOIRZ A0

P P HIRE A e PEWRCRY Ry
ET® LREIRE fucik =200 MHz, fapc =20 MHz, TBD -
EO® PmFe iR 2z sample rate=3.33M sps, TBD )
Vppa =3.3V, Ta=25°C
Ty 26 1 iR S L ViR S -
ED PR B o Wt AEADC R HE 2 8 170 +13
EL R etk in 7= Viers= 2.5V, iR £14 i
N LSB
ET® GEIRE fiucik =200 MHz, fapc =20 MHz, TBD R
s sample rate=3.33M sps,
4) R -
EO laida Vpopa =3.3V, Ta=25°C TBD
ED T 2R R 7 MERAEADCKHEZ JE3ETHI +2.2 -
TR Vrer= 3.3V Z/ 5
EL T Lk i 2 REF+ EIEA 20 -

1.  ADCHEFRE A TEL I P8 3R 5 U = 1)

2. ADCKEERINENHIRMRR: B0 7E AT T br i FBE A B By E N R A R, BRI R 2 B PR 5 — AV
NGB IETE AT (RS R B . TR AT RE 77 AR S TRy N BB IO PR AL 5 B L, (BI B S b 2 [RD) 38— A H 4 —
W

3. WMAIERAENER, RELATFHEL2TPE B R InenyEEZ N, A IADCH E .

4. HZAVHELRAIE, A7 HIE,
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[1 LSBiea=

4095 —
4094 —

4093 —

Viers . Vinoa .
oo O —22 .Delermmedbypmkage]

+
L}
|
|
L}
|
|
L}

M

(2) Ideal conversion curve

3) The actual conversion endpoint
line

ET

Ec

Ep

An example of an actual ADC
conversion curve

Synthesis error: the maximum
deviation between the actual
conversion curve and the ideal
conversion line

Offset error: The difference between
the first transition on the actual
transition curve and the first transition
on the ideal transition curve

Gain error: the difference between the
last transition on the actual conversion
curve and the last transition on the ideal
conversion curve

Differential linear error: the
difference between the actual step on
the conversion curve and the ideal

'=||=|I|=|=|=|// =|=|=|= step (1 LSB)

/ Integral linear error: the maximum
! 2 3 4 > 6 ! 40934094 4095 409 EL deviation between the actual
Vssa Vopa conversion curve and the terminal line
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4.3.30 12 BHEE B IS DAC)HS S
FRAERF UL, K 4-68 FIZR 4-69 IS EUe [ HIFF A K 4-4 AFFIAEEIEE (25 °C) fucik WA Vppa i
L I 1S 2

% 4-68 DAC 1MSPS $51%

B
s 2 x4 B/ME BRIE BAE i
Vopa | B R R DAC $irth 247 <1, i A N 30 % 2.4 - 3.6
Vrers | IESFEHE DAC H i 2472, B A N B2 2.4 - VDDA Y4
'VREF- MSHEHE - VSSA
DAC %t 22 v ERF| VSSA 5 - -
RL SRR FT TR 1 £ B L B kQ
T+ ZE#£ 3] VDDA 25 - -
Ro it BT DAC i H 22 v G 1] 11.6 15 16.2 kQ
CL A - - - 50 pF
DAC OUT M G2 AR T T 0.2 - Vrers— 0.2 | 'V
- DAC_OUT #i i B /&
SN , "
a2 v 28 o 1] 0 - VREF+ \Y%

fEIERR(R L :ODAC H
Ipp . - - 543 732 LA
P TH #E(VDDD+VDDA+VREF+)

WEMA(STER: 12 AR | DAC Sk 2447 JF CL < 50 pF.RL > 5

3.1 45
T Mt /IMEL A8 Sy b K AHL kQ
tSETTLING S EH A us
DAC_OUT B2 , X
- DAC 28 3% [ - 4.9 6.2
LSB)
AR AR A e i ) I} 1) (A BE | DAC 2 #%3TJF, CL <50 pF,RL>5 . is
twakeup | DAC £ DAC_OUT & B FLA&H kQ ‘ . us
fI+1 LSB) DAC ZZ#3 6, CL<10pF - 5.4 6.5
LN L T DAC ZZH 284777, CL <50 pF,RL>5
PSRR - -85 30 dB
Vop33A)(FH4 Bl &) kQ

PIVREESE S N DACx_DATO 7
R A s/ NF ], PAPRIIE
ARSI N A TE A CL <50 pF, RL > 5 kQ 1 i i
] DAC_OUT(1 LSB).
DACxy CTRL.EXOUT =1,
TW to W |[DACxy CTRL.BxEN = | s
DACxy CTRL.EXOUT =1,

DACxy CTRL. BXEN = 0 &,

CL <10 pF 1.5 - -
DACxy CTRL.INOUT = 1,
DACxy_CTRL. BXEN =0
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Middle code offset for 1 trim
Voffset VREF+=3.6V 1500 uv
code step
T, BAFE
B 199 333
i P AT 0x800
FF T, WmAERKE
Ippamac) | DAC consumption from VDDA 467 643 pA
0xF1C
WHZMIERR | THE, WmAPE 6
73] 0x800
TR, fAHE
_ 154 192
S 2P AT 0x800
I T, BNRKE
Ippvipac)y | DAC consumption from VREF+ 27 34 HA
0xF1C
WHZEMERK | T, WAPE
148 185
%] 0x800
ALkt R B2 MELSAREDE F R AR T T 28 +36
DNL LSB
fRZ) B H R R AR O A -9 +3
FRLAEAR R(EANS 1 IR oy SR P BT FF 2 4
INL Bl 54809 0 ALY 4095 22 1A LSB
Ho e 1 ey i 32 itk A 2 2
B 2R R T VREF+ =3.6V -12 12
AR ZE(RES 0x800 BRI | FF,.CL <50
1R#% VREF+=2.3V -18 18 LSB
HH) pF,RL > 5 kQ
Bt 22 oL H,CL < 50 pF, %A RL -12 - 12
. o | . M H G AT I - +22 -
WEiRE (AR E %
M g as e A +0.5 -
1. HZEEITAMRE, ARSI,
# 4-69 DAC 15MSPS F5{:
/5 ZH &A1 B/ME |HEE | BKME | B
Vopa | BELLALFE L - 23 - 3.6 \Y
Veer+ | IESFEHE - 2.3 - VDDA | V
Veer. | S FHHE - VSSA \Y
DAC_OUT | DAC OUT H /% - 0 - VREF+| V
DNL  |3EZeih 2k E.(2 AN EESACHS ] i1 22) - 2 - 2 LSB
ALkt R (EACHS i 2 EUE S
INL ARG 0 FHD 4095 2 [8] A 7% 28 18] 1 1 CL < 50 pF, no RL -5 - 5 LSB
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10%-90% - 14 19
0/_0Q%0 -
VDD >2.7 , #ii—4 oo o 22
— 1%-99% - 21 30
L
\ \ e . . 321sb - 23 32
BB (A6 10 B ARTS M i
11sb - 52 71
tserrung | E/AMERA NER KME, DAC _OUT & ns
10%-90% - 18 24
B HAE+1 LSB) 5%-95% 21 28
VDD <2.7, Hiti—4 T _
- 1%-99% - 28 36
o
321sb - 29 37
11sb - 60 84

NI PR S R 8 7 B ] (MM {8 R DAC
tWAKEUP CL<10pF - 1.6 4 us
2| DAC_OUT iA R H 4 E +1 LSB)

VDD >2.7V 66 72 - dB
PSRR | fH:E M| Lk
VDD <2.7V 54 72 - dB
Ippamac) | DAC consumption from VDDA T, BAFE 0x800 - - 7
pA
Ippbvpac) | DAC consumption from VREF+ T, HAHE 0x800 - 715 930
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4.3.31 HLELER(COMP) Rt
WA BB, % 4-70 MBS FI A 4-4 O PEIIFRBERIE (25 °C). fucu SAFAT Vopa Bt BRI R 12

.

F 4-70 LB R
e 2% A RME | HEME | BRXE | B
Vopa AL R FL - 2.3 - 3.6
\%
Vin PANGEE e - 0 - VDDA
DAC H{ifiti, VREFP =
VREF 6bit DAC fi % Hi [k - +5 £12 mV
3.3V
DAC H{ifiti, VREFP =
- 33 46 uA
| 6bit DAC static consumption 3.3V
REF
from VREFP DAC f Kffith, VREFP =
- 45 61 uA
3.3V
TstarT A8 JE B S ] - - - 5 us
Propagation delay for 200 mV VDDA>=2.7V - 20 24
tp ns
step with 100 mV overdrive VDDA<2.7V - 30 45
VOFFSET FLE A N R R ZE Full common mode range - - £10 mV
TR i - 0 -
o KR 15 20 25
Vhys bl A 1R iy i mV
IR i 26 30 41
e IR 41 50 63
Static - 146 -
Comparator consumption from
Ippa With 50 kHz +£100 mV LA
VDDA - 150 -
overdrive square signal
1. BB RIE, AFEAE .
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4.3.32 HESHE S M8 (VREFBUFR)# 4
AR BB, % 4-71 BB A 4-4 IR BREFE(25 °C) fiacux FZEA Vippa {1t FiLFE 75
5],

% 471 BUESH BT

=) 2% M RME | BBME | BRRE | B
Vbpa SRS - 2.3 - 3.6
VS=00 & VDDA >2.8V - 2.498 - v
N VS=01 & VDDA >2.4V - 2.048 -
VREFBUF_OUT 275 W R
VS=10 & VDDA >2.3V - 1.802 -
VS=11 & VDDA >2.3V - 1.497 -
TRIM Trim K5 H 4% - - +5 - %
CL A - 0.5 1 2 uF
Resr ey gy PERERA - 0 0 2 Q
DC - 45 -
PSRR ALeg ) L dB
100KHz - 70 -
tSTART JA B[] CL =1 pF - 366.1 1080 s
VREFBUF consumption from
IppA(VREFBUF) Iload <= 10 mA - 48 - A
VDDA
Max IDDA(VREFBUF) at startup
InrusH Iload =0 7.42 18.88 - mA
phase

Lo T RIE, AR .
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BrRAREE R U], R 4-72 IS HRME IR &R 4-4 B AF BT L (25 °C) fucuk HIFRAMT Vopa it H HL I E A5

ECI
R 4-72 REARRAS R

s 25 R/AME HAUE RAHE Bfr

Lo Vsense F0 Tl (26 1 - +3 °C
Avg_Slope® IR 3.1 3.4 -4.15 mV/°C

Vi) 1E 30°C B (1 & - 1.37 \Y%
tstarT(") ST ) 4 10 us
TS_temp®@® MR FERT, ADC SRR [H] 2 us

1 HEGEEERIE, A4 Il
2. HRIHRIE, AFEAF K.

3. ERFEARAET E) AT B S R PPl i 2 AR DUE

4.3.34 B EM Vear
BRI UL, R 4-73 FIZR 4-74 S ER T AR 4-4 AR E (25 °C)~ fucik SR A Vppa A H
L Il A 2
F 4-73 Vpar B 235
e E 2 B/AME kil BAE E:<Viv
R Vear F) HL BELAF - 75 KQ
Q Vaar il 2 [ LA - 4
Er(® Q kmiR%E -10 10 %
tsvbat() B Vear AR ] ADC KA R[] 2 us
1. BEEIRIE, AEAEF= K.
2 4-74 Vear 7o Rk
#e B2 B/ ME WA wmAE BAr
RV 70 EE R BELRS A7 1 - 10 KQ
R
* P 7 L L B 2 i 3 KQ
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B 5-1 LQFP144 3R~

D /A — —
= Symbol DVIHIEHS\UT' in_ mm DIAI*leﬂ:‘\O!" in_inch
D1 /2N Min Nom | Max Min Nem Max
A A — | —|160]] — | — |0.063
108 73 /_A A Joos| —| — |[oooz2| — | —
I0000110000000000 00001000000000A00 A 135 130 145 || 0.055] 005510057
=R | = S b 0.17 | 0.22| 0.27 |[ 0.007]0.009 [0.011
= U | = \ | ©r bs 0.20 REF 0.008 REF
= : = VT c 012 ] —J o020 |[0.005] — [0.008
= | = c 0.13 REF 5 REF
= | = \ R D 21.85|22.00[22.15 || 0.8 B660.872
= i = . c T - D+ [19.90]20.00[20.10]] 0.783]0.787[0.791
= = 1 LN E 21.85(22.00{22.15 0.866]0.872
= | = A A fjjm. 7_1(%9LA}NE E. |19.90]20.00]20.10 | 0.783 | 0.787 [0.791
= = / - =10 G 0.50 BSC 0.020 BSC
= ! b Ea / / L |o45]o080]0.75
= | A=A /™ [ 1.00 REF
= | e / Ri 0.15 REF
= U L8 Li R2 0.15 REF
ety | E” B 5 0.19 REF
PIN 1 quuurrronouoram oo t SECTION A—A e o35 7
IDENTIFIER h s SECTION A—A o e
1
8 12" REF
A‘ Az# = - } \ n s 12° REF
; L
oA [ — "= [ _CISEATING PLANE
: 2 e

Bl 5-2 LQFPI144 #E&MA R}

] 108 73,
DDUUHUHDUHDD|UHUHUHUUDUHHDHHUUHUDHUHH L5
T %l()) h E?_
% 0.3] E
% u.s;_E
229 17.8 —%——-—-—-—-—-—-—-—-—-—-—-—-—-—-—-—-—-—-—-—-—-—-—-—-—-—-—%—
= =
44 ‘ | =37
J0000000000000DO0EDOO00D0ODO0CDODDD
- 19.9 -
22.9
L RS RA =K
162/170 H REARBAHBRA F NSING TECHNOLOGIES INC.
Habk: YT HE L X R X S0 1095 [ R A KL
H11%: +86-755-86309900 fEH: +86-755-86169100

ik https:/www.nsingtech.com HE%i: 518057



L
V) EIRRR

www.nsingtech.com

5.2 LQFP176 #3E R ~f

& 5-3 LQFP176 33 R~
D A\
P Dimensien in_mm Dimension in inch
D A el e T o | Max || Min | Nom | Max
2 A — | =17 s0|| = | < o083
1 o9 A | 0025] — |0.127][0.001| — [0.005
fAnanaonananAOARAAOOAGARO O ARARARARARARnADS Az | 35| 1.40] 1.45 || 0.0 0
= . =" b [0i17[o0z22]027]0
= "\j’ = b: | 0.7 ]| 0.20] 0.23 || 0.007|0.008]0.008
= - = c 009 ] 014] 020 )06 0.008
g g c1 0.08 | 0.12] 0.16 0.005 |0.008
= = D [25.85|26.00[26.15 | 1.018]1.024[1.030
g = D+ |23.90]24.00]24.10|[ 0.941]0.945 [0.94g
g S £ E  [25.85]: 5 1.030
= - + . = 42: E 7 B |23.90 945 [0.948
Vi SECTICN A-A = 0.5 4
_—— L 0.45
L1 1
WITH PLATING _bAA Ri | 0.08
| R: | 0.08
T ] S 0.20
N C C .
5 O A D Al T
176 45 BASE ‘ = =H C
TR O O - METAL/ gj =
{ _ i SECTION B-B cce
AtAZ B R i ‘ 4
Tt a2 ‘ [CISEATING PLANE
= @ b el
NOTE =
Bl 5-4 LQFP176 348 M7
DDUUUDUUUUDUUUUDUUUUUUUUUUUUUDUUUHUUUHDUUUUU1‘
77:Il?1 ﬂH- :|88
0.2 =
il s
0.37—=
—
=
 —1
 s—
—
=
—
05—
269 21.8

|
|
|
|
|
|
|
|
|
|
|
L
|
i
|
|
|
|
|
|
|
|
|
\

DUUUDUUUDHUHDDUUUUHDHUDUUUUDHHUDDHUUDDUHU

UUUUUDHUHUDDDHDDUUUDDDUDDDUh

o DDUUHDUUU&&UUHDUUHHUUUDUUUUUUUDDUHHDUUUDDUUD

23.9
26.9
LRGSR K
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5.3 BGA176+25 R
L]
& 5-5 BGA176+25 35 R~
4%
IE} E e [aaalC
Dimension in mm Dimension in inch
Symbol
Ball A1 El MIN NOM MAX MIN NOM MAX
ball A A 0919 | 1,000 | 1,081 | 0,036 | 0,038 | 0,043
Al 0460 | 0.210 | 0.260 | 0.006 | D.006 | 0.010
CAVITY AZ | 0726 | 0,790 | 0854 | 0,028 | 0,031 | 0034
Hece]c — ) A3_| 0480 | 0530 | 0.580 | 0018 | 0.021 | 0.023
\ \ A5 | 0220 | D250 | 0.300 | 0,009 | 0,010 | D012
\ g o E 9.500 | 10.000 | 10.100 | 0.380 | 0,384 | 0.338
VAEE ! ks < D 9.900 | 10.000 | 10,100 | 0.390 | 0,384 | 0398
J El — [s10 | — — |oass | —
— ! D1 — [e00 | — — |oa3ss [ —
e a AN, N e — | oeso | — — ooz | —
SOLDER BALL b | 0260 | 0,310 | 0.360 | 0010 | 0,012 | 0014
—_ < aaa 0.150 0,006
\SEATING PLANE bbb 0.100 0.004
— cee 0.100 0,004
PN ddd 0,100 0,004
R L omam eee 0.150 0,006
DETAIL : [ 0,080 0,003
MDIME 16/15
SE 0,650 [ 0,026
sD 0.650 | 0.026
r/.-
[
> R - NOTE :
DETALL & 1. CONTROLLING DIMENSION : MILLIMETER.
. /ﬁ\ PRIMARY DATUM C AND SEATING PLANE ARE
3] A DEFINED BY THE SPHE! L CROWNS OF

THE SOLDER BALLS
DIMENSION b IS MEASURED AT THE MAXIMUM
SOLDER BALL DIAMETER, PARALLEL TO
PRIMARY DATUM C.

4, SPECIAL CHARACTERISTICS C CLASS
(SPIL STANDARD).

/Ay THE PATTERN OF PIN 1 FIDUCIAL 1S FOR
REFERENCE ONLY

6. BALL PLACEMENT U<
BGA PAD SOLDER M

¢ & ddd

CARC=zum

B rooomnne

B 5-6 BGA176+25 1 38 8 m il

Dpad

Dsm
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Kl 5-7 BGA176+25 #3& PCB # 1IN W

Dimension Recommended values
Pitch (.65 mm
Dpad (0.300 mm
Dsm 0.400 mm typ. (depends on the soldermask
registration tolerance)
Stencil opening (0.300 mm
Stencil thickness Between 0.100 mm and 0.125 mm
Pad trace width 0.100 mm
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5.4 21Ut B

B 5-8 £ EPPiBI A
- LOGO
- Chip Type
XXXXXXXX Batch NO
o
—— Chip Version Identification Number
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N32H735Z2Z1L7
NCINIE ) |
N: Nations
MCUA %
32: 3241 s s
mEER
s
iﬂiﬁ{% _ 6: -20C~85°C
H: FtEfe 7: -40°C~105C
MCUHN %
7: ARM Cortex-M7 B
. L: LQFP
P i 25 o
35: 35%7% '
g A% e .
Z: 144f Flashr ar
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£ 6-1 N32H735 RFIT HRABEER

RSO SR BHERA AHEO SPQ® BEE
N32H735ZIL7 LQFP144 20mm x 20mm Tray 60 -40°C~105°C
N32H735ZKL7 LQFP144 20mm x 20mm Tray 60 -40°C~105°C

N32H735IIL7 LQFP176 24mm x 24mm Tray 40 -40°C~105°C
N32H735IKL7 LQFP176 24mm x 24mm Tray 40 -40°C~105°C
N32H73511B7 BGA176+25 10mm x 10mm Tray 168 -40°C~105°C
N32H7351KB7 BGA176+25 10mm x 10mm Tray 168 -40°C~105°C

1 OB RARIT {5 B I R T M
2. IRBFOREANEAS, A HARTR R, ERAERBA
3. RAMERENE
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H REARB AR AT CRARE REAR?) xSRI L @Bl K NRISME FEHE . 22t
FHAEIIAE S, e SORS R Hrh iaR i FE RBOR T e CRAR“= ™) AR T

H REAREII AR T LR FAER B BT RR B AT e 2 s 5] F 2R =07 44 FR el i it
() SRR Z H

[ RBAR R BE AR L T IE, 395 ool RIESCRBCR], A S ATIE R T AE T I SKRT R
I BB TRE I SR R BB i AR

[ R s R (R (5 B0, (EEIME A, I AHERE B RS ISR HERA AT R Sk A& H DT

A SRS A5 A A ™ i, (8 38 B AT S B vt AR RIS T RN 2 A, [ IREORAKS
AT RS FH e SORS BAS T i M0 R AR AT L T3 RAh iR R TTVE BT E MRS 3 45 R 34T .

I B AR 7 i A2 R G BB #% o (0 L AR R B AT AT R B ORAIE s A0 AR A H R A 3R A 2 ety
DT, AWRESMNROIT . NS H s EY Bk, SRR o A 2 Al
ALEHHAEEEART: SMRFARRS. R aemiEs . T WS i 2 ek B UL
oAty B 75 SRR YERRAE AT AR o

P AN 22 e Aol P £ JRUSSE I P A5 PN AR, [ Aot PR R A8 ] R AR S T BRI AN 2 A A i S By AT
W KA E BRI SRR

X SO AT SRR TR BURZARIE, B4R EAR @M. fre g EM AR RETE, H
REBORAEIL A VR B N AT 53

RZWVFA], AR AR UARTEE d 0 SO R 3 sl AT . Bl Bek. $hmiesk.
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