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N32H760 BIEFM

N32H760 %55k ARM Cortex-M7 W%, @474 ik 600MHz, XU BV A5 51 DSP #6§4.  (2/4MB)
() F | FLASH, #%iA 1504KB ] SRAM (14§ 1024KB TCM SRAM £1480 KB SRAM) +4KB Backup SRAM,

1% 3 12bit SMsps ADC. 3 M EbE 28, 4 12bit DAC, £ %4 i U(S)ART. 12C. xSPI. SPI. USBHS
Dual Role. CAN-FD. SDRAM. FEMC. SDMMC . 10/100M LIKRGEEE D, SCRfr Myl D (Dve) |
TFT-LCD K5t JPEG fEfFmid&i 1 GPU, A B = ERe e Sk ik 51 %, 3 FF AES/TDES. SHA.
SM4 ik, ¥ TRNG HEFENLER A8, S CRC8/16/32. LHFFZiL 114 A GPIO, CRFMIE 3 KA HE
BGA100. LQFP100. LQFP144 %,

RERRFIE

® Wi CPU
— 32 ARM Cortex-M7 W%, XKV R H# T, XKF DSP 541 MPU
— N 32KB #64 Cache fl 32KB #i ECC [1%i#% Cache 2277
— i A 600MHz, 1284DMIPS
o InEFHR
— 2M/4M Byte /T N Flash, CIFINEAZEM . FFEPATIRF I H SR AR
— 1504KB & SRAM, £ ECC K%
4 1024KB TCM SRAM, HHECE N D-TCM. I-TCM B SRAM
€ 480KB J¥ 4 SRAM
— 4KB Backup SRAM, 37#F ECC
o TEER

— Run f&3:
— SLEEP 3 AXI it . AHB i
— Stop0 #30: SRAM. TCM. RTC . LSE. IWDG f#§
— Stop2 #3: Flash f5Hl#E3, SRAM. TCM. RTC . LSE. IWDG. Backup SRAM. # {23 fEa4fiife, /O {34F
— Standby #: Backup SRAM. RTC . IWDG. LSE. %1% fF4eftift, SRAM. TCM %]
— VBAT #3{: Backup SRAM. RTC. LSE. &1 %1728 G
o o
4AMHz~48MHz 4N i i

4MHz~50MHz B i A

32.768KHz 4K & A

— WHE 3/ E#E PLL

P E MSIR8l, SZHRICE 31.25K/62.5K/125K/250K/500K/1M/2M/4M/8M/16MHz I} 4
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P& RC 64MHz

PIEREE RC 32KHz
Shr

SCRE b A A S AL

SCRPR T IR AR RS L

SCRF AT G P 1) R A
mEEEED

5 USART # H/5 4> UART #£H, 3(#F1SO7816. IrDA. LIN

24~ LPUART # M

6 N SPIEM, SCRFE/MER, A &1k 50 MHz

8N I2C 11, JHEMIL 3.4 MHz, EMARA TS, MBS T S2RERUH Ik 1

2 /> USBHS Dual Role #% 1

6 I CAN-FD £k 11

1 /> Ethernet MAC #:110, 3CHF 10M/100M JB{5# 2, SCKF IEEE 1588 B [A] [F]25 il
RO

37> 12bit SMsps ADC, 3CHF 12bit. 10bit 70 #28, B UL Z 16bit, SCHrE e xR0 ZE 7 i

3 EEUBEL L S

44~ 12 bit DAC, HH 2/ 1Msps 1) DAC ¥ Buffer F#IANH Buffer SR M, X I R SRS Buffer 15830
[l B 3% Py o S 0 U S Buffers 534k 2 A~ DAC AGZRERT R A 1 AN B IE, SRFEHZE 15Msps,  SCHREXT Pydin i BAS
i Buffer i H

2/ MCO #itth, TTUAFR B4t SYSCLK. HSE. MSI. LSE. LSI. HSI64 B PLL It #7345

YHF 1 B85 5 VREFBUF (1.5V/1.8V/2.048V/2.5V W]l &)

1AM A
EMEA

4128, SCFRFE/MEN, EHURFESIAR S 8KHz~192KHz

8 NP ELE DSMU H1 ) PDM %0737 7 W2 1

NFERRECD

1 /> FEMC( Flexible External Memory Controller) 4%, & Z## 100 MHz, SRAM/PSRAM/Nor Flash 32 #F 16/32 i $fs v
FERITCE, NAND Flash 23 8/16 {7 H4E w6 FE vl i &

1A XSPUE I, SRR 1/2/4/8 (LR T . /AT E, #E& &0E 133 MHz, ATHI T4 SRAM. PSRAM A1l Flash, SCHF
XIP

1/~ SDRAM 21, % ik 133 MHz

2/ SDMMC #:H1, 37 SD/SDIO 3.0, eMMC 4.51 3%, #% ik 104MHz

EGgaEREN

1 MR8 K3 T1(DVP), SCFF 8/10/12/16bit, 3% &5k 110MHz
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— 1N TFT-LCD S/r# 10, HHEIE 24 AR TH5 RGB LCD, FHRHFIA S0, A EBERSF LCD 1 TFT
B, R L 1920x1080
— WHE 25D BUBALELES, SCREEVEAN, ek, W&, buhl, SCRmUESE
— B JPEG 4 fihs %
B KSCHE 114 GP1Os, fi%iE GPIOs XX F 5V E (£ VDD =3.3V+/-10%%1F )
FHLIZH] Cordic JNER, SCRF=MA RPN RBOINE, RVZ SRMAMS H
Delta Sigma FEHEIT(DSMU)
P E IR B INE S FMAC, S#F FIR. IR 383
3ANEE DMA 2448, SR8 8B, 1/ MDMA T 16 NEiE, @EIFEM IR B MR
Ec
RTC SR I §, XRFEETER, WS, FHIMEMRE, STREPASMERN SR
pcdinpa g
— 24> 16bit e T, SCREMONIR R, EAMATHE  IESCgRTDA NS TRE, Bem Rt E 3.3ns: BAVERETE 6 Mk
SEFETE, Fr 4 ANEE SR 4 X EAN PWM Fi
— 10N 16 Azl E 1 28(GTIMA L~ GTIMA7. GTIMBI1~ GTIMB3), ANER % 4 MSLEE, SCRFMAE. Wil ek,
PWM A i
— 4> 32bit B AT THZR(BTIM1~4)
— 5/ 16bit {IRINFEE I 2$(LPTIM1~5), A TA/EZE Stop2 Bz T
— 1x 24bit SysTick. 1x 14bit & 1F [ THI(WWDG). 1x 12bit 375 [ 14 IWDG)
iz
— ¥ SWDATAG 7EL IR B 1
— 3 #¥ USB. USART Bootloader
2R
— FLASH G 23k 4 MINE G X, SCREAEA N
— XFEFEGHRYP (WRP) , ZFERY (RDP) 2% (LO/LI/L2)
— WEEMEEREMES %, X AES/TDES. SHA. SM4 &%
TRNG HFEHLE R A4 CRC8/16/32 185
SFFEAAS), PTG FE, TR SCREAME md R A e 2R 20
SCREBA
OTP H13Z#F 128 AL UCID
THE&MH
— AR EEH:
® 23V-36V
— SR AR -40°C~125°C
AIE
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— USBIF
— IEC61508 SIL2
o IR
— BGA100(8mmx8mm)
— LQFP100(14mm x 14mm)
— LQFP144(20mmx20mm)
o iTWES
#5 i)
N32H760xxx7 N32H760VIB7, N32H760VKB7, N32H760VIL7, N32H760VKL7, N32H760ZIL7,
N32H760ZKL7
4/167 H R AR A FRA T NSING TECHNOLOGIES INC.
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N32H760 % %5°%H ARM Cortex-M7 W%, BT A 600MHz, X RFXURE T S8 5 A DSP 64, (2/4AMB) ]
Fr b FLASH, #piHik 1504KB () SRAM (f34% 1024KB TCM SRAM #il 480 KB SRAM) + 4KB Backup SRAM, #

www.nsingtech.com

B 3 > 12bit 5Msps ADC. 4 NE#Eb%i2s, 4 4> 12bit DAC, #8& % MEiE U(S)ART. 12C. xSPI. SPI. USBHS
Dual Role. CAN-FD. SDRAM. FEMC. SDMMC . 10/100M LUK (E# 1, LR FAAPLE D (DVP) . TFT-
LCD EJEStIH . JPEG R4t s GPU, W E mvEREINES SLIAGEAFIE 51 %, SC+F AES/TDES. SHA. SM4 5
%, XFF TRNG HPENEURA R, CFF CRC8/16/32. XFF£iA 114 4> GPIO, R AEM A BGA100,
LQFP100. LQFP144 %,

N32H760 £ 417 i il A2 € TAET-40°C 2+105°C (i EZ ], L)t 2.3V 2 3.6V, A2 MIFERC.

1-1 25 T2 R0 i S A
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E 1-1 N32H760 ZFIHEE

FDCAN1-2

FDCANS5-6

1T T T T ———1 | AHB-1
| TCMSRAM [
| (1024KB) SRAM2/3 | t AHB_Z r——t—— e | |__¢___ _____$_1
| I ! I PHY !
| | ,W 1 |
| | ! I 4!
o | sDMMC2| | usB2 2|
| | 2 m I ~
| 1 3 w || F I OTG-HS |
| [AHBP | = g || & usBl ||| |
I ARM I < OTGHS 11 [ pma DMA omA ||
: Cortex | | : | |
M7 aMK e !
: T fFo |[oma|| {omal | oma | ! - - |
| I-Cache D-Cache : E AHB-7 | | |_\ 32-bit AHB Bus Matrix (300Mhz) /I
| 32kB 32KB |
LL ) 32-bit AHB Bus Matrix (300Mhz)
=)
E DMAMUX 1 128k | [ 128k8 |[ 32kB | [ 32¢B R
AHB AHB || AHB AHB || paiie
2 > | SRAM1 ]| sRAM2 || SRAMS3 | | SRAMA4
o I
- @
5 ADC1-3 [ | 16KB | 16KB
z
= SEMA4 BTIM1-4
@ — —
= . eccvonz | [CAHEARS SIWALT T 1 3
8 & ==
2 A > z| =z
£ z CORDIC IS
2 ® > UART9-12
® FMAU
o SPI3
® o
AHB-6 1253-4 Z Z
g 8
12¢1-3 2 2
o ¥ roemiz

—

>
CRC ) |
32-bit AHB Bus Matrix (300Mhz) ANBAPE ! f
H |
AHB-5 e >
BKP
GIPOA-| |y SRAM ]
AHB-APB MS|
@) | ECCMON3 Hsie4
COMP1-4 PLL1/PLL2/PLL3
BKP Reg HSE

LPTIM1-5 IWDG1-2 H LSE
ez I — [ J—
m AFEC M DC/DC Temp. Sensor
SPI14-7 EXTI WKUP LDOs ADC1-3

PVD COMP1-4

LPUART1-2 ATIMER3-4 PORs/BOR DAC1-6

Ve ZHERIER R 2 N W, F TR AR g S 1] E
6/167 H REARM A EFRAF NSING TECHNOLOGIES INC.
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% 1-1 N32H760 RFIZFERE

Py ) N32H760 N32H760 N32H760 N32H760 N32H760 N32H760
VIB7 VKB7 VIL7 VKL7 ZIL7 ZKL7
Flash (KB) 2048 4096 2048 4096 2048 4096
TCM 10240
S(IE%I\)/I System RAM 480
Backup RAM 4
W#Z M7 600MHz
TAEH 2.3V~3.6V
Cordic Yes
AL PR A% DSMU Yes
FMAC Yes
ADTIM 2*16bit?
GPTIM 10*16bit
BSTIM 4*32bit
_—_ LPTIM 5*16bit
eI 2 SysTick timer 1
WWDG 1*14bit
IWDG 1*12bit
RTC Yes
SPI/I2S 5/4 | 6/4
12C 8@
USART 30 | 50
UART 56
SRR LPUART 2
USBHS )
Dual Role
CAN FD 67
10/100M ETH 1®
SDRAM No Yes
. s xSPI 1
¥ R4k FEMC Yes
SDMMC 2
12bit ADC
Number of 3 3
channels 16 28
12bit DAC
S Number of 2 (2 External channels) + 210
channels
b 20D 300
VREFBUF Yes
LCDC Yes
HEE GPU Yes
JPEG Yes
7/167 H R AR A FRA T NSING TECHNOLOGIES INC.
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| DVP 1
GPIO 82 114
DMA 3
Number of channels 24Channel
MDMA 1
Number of channels 16Channel
HIESCHE DES/3DES. AES. SHAI1/SHA224/SHA256. SM4. CRC8/16/CRC32
TR S (RDP/WRP) . TN . %4 )a5h
b BGA100 LQFP100 LQFP144
o (8mmx8mm) (I14mmx 14mm) (20mmx20mm)
T

1. EfEGAE SRAM, H AL FRI40 4 ITCM, DTCM, SRAM R/
2. ATIM #1104 ATIM1~2;

3. SPI#LIEH: 5378 SPI1~4, SPI6, 6 %7~ SPI1~6, 12S 4% 14 12S1~4;
12C # 14 12C1-8;

N

USART #H#i8H: 3 #/~ USART1~3, 5 %7~ USARTI1~5;
UART #11°4 UART9~13;
FDCAN #%1°4 FDCAN1~6;

0 N N W

ETH # 1°4 ETHI;

xSPI # 14 xSPI2;

10. 4> DAC U CREXT N IERE, ANRE%i H 2] GPIO E;

11. COMP £ iH: 2 F/x COMP1~2, 3 £/~ COMP1~3.,

8/167 H R AR A FRA T NSING TECHNOLOGIES INC.
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2 ThEE A
2.1 MHEBZ AN

N32H760 #5283 T =1 A8 Arm® Cortex®-M7 32 fif RISC W% . TAESR EiA 600 MHz. SCHF HiaH 5
JG(FPU), SCHE Arm® RS B AUURS [ R 4E MG 3 (25 TEEE 754), 3% — %4 DSP 454 F1 N fEAR47 84
(MPU), ASGaR N FH AR PP 6 22 4

2.1.1 Arm® Cortex®-M7

Arm® Cortex®-M7 /& — 3 S MEREALBERS . B HA 6 IR =MKL, HA FPU, ReWEiEAT Sl RERIOURS B £
Y. FeAREHE BT R 64 f15E .

Kb B3 SRE I3 DR

64 K AXI4 £

32 {7 AHB E£#:1

32 i AHB M

64 7154 TCM #:1

2x32 S s TCM #:1
AbH 2 H AR T RE
B 32kB #8% Cache 2217, 32kB %{#E Cache 2217, Fif Cache 27171 2445 % F ECC {54

B NERYHIT(MPU), ATECENZIE 16 D NAF IR IX Ik
W U AT RS L RIS 5 FPU

B ¥ ETM

B SR DSP RS

2.1.2 MPU

MPU HA A & N RI B Y. © R E XikZ 16 AN ZARY X, X852 53 Xk AT LLRI 73 N % 8 Ml
SR IX R, HAn DARCE Xtk . RK/ANRENE, RAPIEEDR 32B ~ 4GB 1] F-HEN A, AT IR U )
I, SR AR R

2.2 Tk

N32H760 R 5724 A N Flash, K/NATELE 1k A 3 SRAM FIAMBAAiEE: 0, 41 FEMC. SDRAM.
xSPI2. WL B IR R EE MR AL T AR HE N FH AR P 75 SR A7 YR EA T 20 X ) RS, DAEAE N A2 ARG K
AN B RN BE T T RIS IE A MERERLAET, bAh, IR\ ROM FIMEWIUA S| SIN#fE w2451 S,
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2.2.1 RARSRAM

TCM RAMs(R X} Cortex-M7)

TCM RAM i IMB SRAM 4%, FIACE A ITCM-RAM , DTCM-RAM Al AXI-SRAM?2 /3, # 40 RIS E D-
TCM Al I-TCM K/), F 45 SRAM H Bhfic B N AXI-SRAM2 /3, $iEA 128KB. ITCM RAM Mt} 2 ik
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

I8 1152KB 1) AXIRAM, ‘B LUEEE FA5(@® A7), FF-(16 fr), 2732 hAn)six 7 (64 fir) Vil . AXI SRAM
51 RUCAF JUR:

® 128kb ] AXI SRAM 1 fité} F 3tk 0x2400 0000

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

® 5K 512KB [ AXI RAM 3(55 ITCM A1 DTCM 355, MLt Hbdik A 0x240A 0000

AHB SRAM

ik 352KB ] AHB SRAM1-5, EAITA] Ld A 797, 25416 A7) 8732 ) Vi) . AXI SRAM 43 N EL R LA

® 128 KB (] AHB SRAMI Wit #3Hihk 0x3000 0000

® (28 KB ] AHB SRAM2 #{ i FHhhik: 0x3002 0000

® 32 KB 1) AHB SRAM3 Wi} #| Hikl: 0x3004 0000

® 32 KB [1J AHB SRAM4 Wi £ Hi ki 0x3004 8000

® 32 KB [1J AHB SRAMS # Wi £ Hikl: 0x3005 0000

AHB SRAM 5 #43 #~H, 5 CANFDI1-8 3:%, FI2A CANFD $EMiZz o buffer.

%4 SRAM

%4 SRAM 1T AHB 28358 2, B4 Wit Bkl 0x3800 0000, & AT DUBIE 745, 25716 A1) 87(32 fi0) Ky
I o

YL (ECC)

I MR &R 48 RAM #3454 E515(ECC) . 1J BUIEIE % H 1) ECC AL ZH(ECCMON) B T2l & . ECC L
3T SECDED 592, 3735 8 BRI XU LA (10 B SR AR LA K% B LU R 2 4

SRAM #i#i KA ECC {4775

° 32 Az n 7 4~ BCC fr

® X T ITCM-RAM il AXI_ SRAMI, #F 64 fir51#4hn 8 iz ECC iz

2.2.2 IRARROM

10/ 167 B REARAH BRA T NSING TECHNOLOGIES INC.
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N32H760 & %2844 32KB [k A% ROM, WLgt ik 0x1IFFF0000. & —AN/NASI SInEfEE, B9 N
R4y AR APL. ZAARES H EH Cortex-M7 717, 1 API A] LLH % CPU /.

2.2.3 /i k Flash
Jr F Flash i KA EN 4MB, B 128KB H{E BOOTPATCH FLETR =, F4& 0 H T H o N HAETACHE, F
| Flash 7£ XIP #5, N 1E4THF 352 8E RTAD #Het AES128 HEATSeififss, HAR25E FH T1EME4E Flash o R {E (]

2.3 R BMER

HALEBINEF) Cortex®- M7. BOOTROM 274 2 #ifi :(:Boot Application F1 Serial Download, X5z
A LLIE I Boot 51 BRI I5 7 5 SRk

Ja s SRR P IE #1247 BOOTROM F2F7 5, B AL MG AR I 1L 1015 ) BOOTADDR M7 M\ F N
Flash/TCM/SRAM J& 5 »

# M F#:BOOTROM #2/7if i USARTI 8(, USB1 U B AL P55, F7#7E ) N Flash/TCM/SRAM .

= 2-1 boot 3R,
BOOT 31/ (OTP_S%?_?I:E_BTM) Bt g
0 10x5AAS5 and 10x4884 Boot Application boot from on-chip Flash/TCM/SRAM
1 10x5AAS and 10x4884 Serial Download Built communication with Host by UART or USB
* 0x5AAS Boot Application boot from on-chip Flash/TCM/SRAM
* 0x4884 Serial Download Built communication with Host by UART or USB

2.4 fEEETTR

ANEEYR: VDD. VDDA. VREF. VBAT. VDDSMPS. VDDLDO. VDD33USB, VDDDSI. H#' VDD /&ith

R, FEAGHB RS, M RGMEH; VDDA NBAME IR, FEAHAUSMEALH; VREF SAE40 7

REESH R, DSOS SR . VBAT @ mit, N M. VDDSMPS 2 DCDC SMPS fitHi;

VDDLDO A LDO ffiH, (S HFAE, FHMJy NC) ; VDD33USB A USB PHY fitH; VDDDSI A MIPI-

DSI PHY fitHi.

5ANHURIE, E AN LR ZA AN [ IR X I e

B Vpplk: HJEJEEN 2.3V~3.63V, FE A SMPS, Main LDO. K#B%> 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 Z:fitHi .

M Vposk3k: HEEEN 2.3V~3.63V, FE N WKUP 5| fl. NRST. PC13/14/15. LSE. LSIZ:ffHi,

11/167 [ R AR B 434 BR/A 5] NSING TECHNOLOGIES INC.
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B Vpppd®: HJE A 0.9V~0.99V.E% Ny CPU. SRAM. RCC. TRNG. USB PHY ¥ 7#54>. DSIPHY (¥
HB A FGH 434 ik . VDDD 384 & VDDDRET, VDDDMAIN —f- Hi 535k
€ VDDDRET#%: A LPUART. LPTIMER . EXTIZ&fi, HJ§N VDDD, A HHHIHF I
€ VDDDMAIN #: B N4 AXI. AHB. APB M B ZRiERL%; (KM (5# 0 SPI. 12C. UART;
SERS %% ATIMER. GTIMER. BTIMER %54t Hi ., FfALE Wi 1) B s
— CM7 FHEE: A% CM7#%, TCM memory 3%l &%
— MDMA T HE: 75 MDMA;
— HRTIMI FHJEE: 7 HRTIMER 1 (307 HLEK;
— HRTIM2 FHJE: 7 HRTIMER 2 [F507 H %
— HRTIMAFE FHJEiL: % HRTIMERI 1 HRTEIMER2 #£ =2 [) HRTIMER 40 Fif iy 5
— HSCIl FHIER: 8 SdiE{E#H 0 USB1 Al Ethernet 1;
— HSC2 FHJE: A& EEE(E454 USB2. Ethernet 2 & SDMMC 2;
— GRAPHICS FHJil, : % GPU. DVPl. DVP2. LCDC. JPEG CODEC Al MIPI-DSI %
.
DAL HL YR R BT 55k CMT WAL T R g8 AR AR A, HoAth 25 B A4 1
B Vpopsk: HEN 0.9V~0.99V, FE N PWR. Backup SRAM. RTC. WKUP 5| ffl. NRST.
PC13/14/15. %4 IOM. IWDG, RCC BKP #l Backup 2717 #afit Hi.

2.5 FAL
PRI T I AT i (POR)AI #1531 (PDR) FLEK K254 FEBR BAZ A T THERAS, (RAF R G5 7E s 2.3V
BT 4 Voo I T8 58 BB (Veorpor)H» BLASPET 5 ROIRAS, TS A0 R F AN 95 Br o

2.6 T Y s Bk 1 00 2%

WE — A g HE R I 25 (PVD), Voo L H S5 EIME Vevp L3, 24 Vop (KT 805 T B Vevp B 7=
Ak, HPIETACERRR R LUK S E . PVD DAE T BB AR ST . 55T VPOR/PDR Al VPVD HiI{E 5%
*4-7.

2.7 (R ThFEAR R
N32H760 7 FF TR I FER 2

B SLEEPHEIZ
7E SLEEP #:30F, W CPUEIL, A s#hstAb T LARIRZS I al 76 & A A b/ 2544 i e i CPUL

B STOPOET

12/167 [ R AR B 434 BR/A 5] NSING TECHNOLOGIES INC.
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STOPO I T Cortex-M7 IR FEMEARME, 7F SRAM FIZF 8N BEAERMIELL R, STOPO #= ] LLIA F 4%
KA RETHAE. 7E STOPO BT, BT M4 5< M, %t PLL. HSI. HSE.
Mafi: AT DUE AR A B R EXTI 15 5300 M STOPO #Ea i i, EXTIAE 5 Al LLZANEE 16 > EXTIE 5
(/O35> « PVD Hyfit. LPTIMER. LPUART. RTC Mifif, RTC %%,

M STOP2f&x{

STOP2 f5:(FET- Cortex -M7 IR ZHEHREI, CPU WIEFFa R FEANER, BATHEF I TCM B SRAM A A

ZRIEHT, ) VDDDMAIN T HL. STOP2 #%: STOPO 1= rf DAk B AR L BE W #E. 7E STOP2

RN, B A s 4P oS, 90 PLL. HSI. HSE; #3535 (VDDDRET) #4577 i3,  LPUART.

LPTIMER &5 Hen] DAEAE N1 LSE 8¢ LSI ~ LAE; #5148 (VDDDBKP) HiJ§JT)5, RTC. IWDG %57] LA

IEH TAE.

M. AT DU AR R G B R EXTI IS 5300 A A STOP2 Rl mefilg, EXTI(E S5 Al LA 16 > EXTI S5
(JOAHK) + PVD (%t . RTC Mefit. RTC [ml%h%%. M5 CPU nJ DL STOP2 HiAb44 8217 .

B STANDBY#i{

£ STANDBY B3 T AT LA B A 1) FERTH FEIRAS . BRI F R I R 8345 < 1, PLL. HSI ) RC 37 a% F
HSE g A dk a5 WS ] #E N STANDBY #2U)5, {R¥FI(VDDDRET)f L, K7 AR A7 s 1 N 208K & 2K
FARFFAT RN AR, backup SRAM FIIELRFF, #&#rik (VDDDBKP) HLERAS TAF,

Mefiff: NRST LRIAMTEA(E S IWDG E4i. WKUP 5| {I_E R4 #s. RTC MefiE sk RTC (1 [ e g 44 .

B VBATER

FEATATIS B, R Vop BLHLT Vear A I, #OK B3N VBAT #x0. 7£ VBAT T, BR7T NRST.
WKUP. PC13 TAMPER. PCl14. PC15 24, KZHE 1O 5| kT &R

Mefig: VDD I

2.8 LA $H#EH] (RCC)
RCC EHFTA R BRI 2E . BEN 142 L KRG MM A ] EER SRR BB E R &S0 R,
N I B B RS M T .

2.8.1 BPBhE

WANE 3 MAEIRG A 2 A AN R B R A 4R35 45 A 4 4> PLL.
RCC A LA B4 -

® HSI64: 64 MHz Wil i i s
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AR A A R AL TR LI WIR F S DL RS IIFERE (stop0. stop2 FIFEHL) MelR)E, #%
I B b VR BR N R G £
® MSI: 16 MHz idifR 4%
ARG A IS AL T OR BE HRRIE. 7E stop2 RGHFEAT, 1N B OR B FIEIE K A0 F AR g
Bl I B T I VR S L A ) R G R R Y A
® HSE: 4~ 48 MHz #himisiik o
ARG A S R AL T N AZ BRI I BT R G B LR AR AR I B DL K 2 phy  (USB.
DSL..) HZHi .
® LSI: 32KHz {if N H#BHR Y a8
R A A A, TR LRI 2 R G b A IR )3 (R 58— AN B, IR ARr L F R 1) PWR FH K
JE B Z G DL AFHLAT stop2 45 REUICTNFERE M . A5 WLAT CRAF H VI 1) HMBE A A B
® LSE: 32.768 KHz fi#4MHHR % 4%
2R d O FE A T Re L DIAE I 2R S R HUAOR B F st b 6 M B SR AR T AR MRS B I £
® PLL: 400MHz~ 1.25GHz BitH¥f
ZAIR T A M B AR A T4% 0 YRSk, K HS164. MSI AT HSE BHEPFCE v PLL HIURR 4.
B PLLI A 600 MHz, 1% PLL ¢ EL8 A FAE R G0 B s A A AZ N i
B PLL2 f 4% 800 MHz, % PLL #5285 I AE SR G BsURN N AZ I S I
W PLL3 &3 800 MHz, F-ue4ME#i it PLL IR P AZ BT i
PLL1. PLL2 H1 PLL3 )i b il o T W0 B )80 o S ik — B 000, SR 5 FAAE R Gt s 4B A RZ I £

2.82 REE LR

RGEEN W T AP BB AE, (AEADRAS FFAFR P I AR SRR P ) 3L B A7 R BR A GX
LLEF A7 2% R ARIE I %) BDRST A A28 e A Ar LI POR E A1) o
REEAIKE LT K :

® POR.

NRST 5| .

IWDG Fl WWDG B A7iE K

K H CPU M ALIER,

EMC S 7K

K H PWR [FIKDIFE R AL 1E K

BOR &A1
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® MMU EfiifK

2.9 BEREEERE

IXLE B —A AXT BSR4~ AHB S ZRAEFEA 2, mTsEBL R 2R E ok 5 S 2R A 1) BLI% .
B 2-1 B ARAEREEH

J__IAHBS
ARM Cortex M7 TCMSRAM (1024K8,

[ D TV ]l sram
AXI2AHE] 32k8| [32k8] W DTCMs]| 23
=
g

=
I
<

ARM
Cortex M4

MMU_CM4
B

AXIM

b= 1 4 &
2.5D IPEG &
o] | [ 8 ]| e | v [ omer [ vz 2 s | [ares
2 16KkB | | | 16KB

AXI2 I

AHB SRAM1
128KB
AHB SRAM2
128kB

—C

APB6

E AHB SRAM3
32kB

AHB SRAMA4

64kB

AHB6

ApB1 ]

AXI ROM

T &

5 —1 | AwB1 [f

AXI SRAM1
128KB

| AnB2 ]

>
o
®
N}

XSPI2
| AHBY

FEMC

I

P

32-bit AHB bus matrix

WG g
i

64-bit AXI bus matrix

DAP-AP1 l
- (o

= Con g
oM AHB f BKPSRam
O Busmultiplexer AXI | ApB i KB
32-bitbus asterinterface
e 64-bit bus R Shaveinterface
32-bit AHB bus matrix

2.10 3# A%\ B 32 D (GPIO)M R F Th BE 8 L (AFIO)

GPIO fRIEH B4 NS i B2 1, AFIO /248 E HIhRER O . O F % SCFF 168 4 GPIO, eI T 7y i 17 11 4
(GPIOA/GPIOB/GPIOC/GPIOD/GPIOE/GPIOF/GPIOG/GPIOH/ GPIOI/GPIOJ/GPIOK). fHA 16 1. GPIO
iy VR B2 P AMBE A F SR P ] USRS 5ok REECE . 48> GPIO 5| I#R AT LA e B i (HES
IR AN Gl bR R s R MR TR . B T RBIhRE S AL, HAhY) GPIO I EA
KHIAUET AE T .

B GPIO i [ HA LU FRHE:

15/167 [ R AR B 434 BR/A 5] NSING TECHNOLOGIES INC.

Mk RN R L X R AL X R IR 1095 [H R AR K E
HLifi: +86-755-86309900 fEH: +86-755-86169100
3k https://www.nsingtech.com H§4i: 518057



P\

V) EIRRR

www.nsingtech.com

W AR GPIO i AT 0 i e B R B AR
MNET

PN

BN L

FRANTIfE

s, B RRAACE
e, B RRAACE

M E R ThRE, LR RCE

& JHREMTIRE, LR ACE

*

L JBR JBR 2 2K 2R 4

W AT E EE BRI AR

B fTH 10 SCREMA I

BT 10 SRR FERE e, bR B R B I B
€ 16/ EXTI A] F§- T STOPO # =i, Firfy 10 7] & F 0 EXTI
€ PAO/PA2/PC1/PC13/PI8/PI11 R T STANDBY #5% {1 i

B SRR EMU 10 B R ThRE

B CFF GPIO BUENLH], i ja R esiEt B A5k
A 1/0 5 DAL ] PLEE AHB #2 DT EafE, (HAA UL 32 27, 16 A28 8 A7 Fi 5 7 1/0 i 11 %47
#% (AFIO Z7A748 SR 32 fr il

2.11 REF W M EEFH B INVIC)
ZRA AN T RERB R EEHLE (NVIC) .
NVIC £L45 DL RFE :

W 234 4NA] SRk TiE TE

B 16 AR B

2.12 AN A W/ B2 ] 28 (EXT)

A0 W/ AR R 2 (EXTD) i iy R AMAEECE A H 7= A 10 ) 0 B A B A N e e . e e i
FF R I%4 PWR, K WA HAHME S B AS CPU.

EXTI MefiE 15 3K fuVF 2 4t Ak STOPO H1 STOP2 R xCreie, &[] 7] LL¥ CPUs )\ CSLEEP, CSTOPO A1 CSTOP2
BT Me R . PRI SRR SR SR AR B T DASE Run B0 R AE A

EXTI .45 LA FRFHE:

B RGN CSTOPO Al CSTOP2 5K T e i

B ARl R #] CPUS

16/ 167 B REARAH BRA T NSING TECHNOLOGIES INC.

Mk RN R L X R AL X R IR 1095 [H R AR K E
Fifi: +86-755-86309900 fEH: +86-755-86169100
M4k https://www.nsingtech.com Hi4i: 518057



Oy

s BRI

www.nsingtech.com

XELTE R AT BAN BT S A B
W EEHEMA (FER AR, FERR SRS P DR AP BE TR ER, AN AE EXTD RPEn T
& [EE LTk
& GRS B R
B OARESEM SRR A B A, R Ak AR BRI
L /XG5 V:8
¢ TR MR TRCE
L SR M IIE R E P A

2.13 DMA &K E H 8 (DMAMUX)

S i E I DMA 53R 5 R IER 215 DMA f£5i1id K. DMA 5l 852 /b B DMA 53K 342 it DMA
WES, T HAHRK DMA 1§ KRG S HH AN TR, (B BT DMA iR — B THADIRE.

DMAMUX %3R5 I I 7E /= /b3 Al DMA #Ei48 Z M EFACE (MH) DMA 53Rk, %% th D) pe st
A AR K 208 TE DMA 53R 2 S AR R I . B 5508 T8 nT A Z BR AL £ — > DMA 1Rk, siEiis
K H H DMAMUX [FlA5 i NS4 AH [R]85 Ak 35— DMA 153Kk, Ith4h, DMAMUX & n] FE HAA
il B AS 5 P g AR AR DMA 18R R AE S

FEAFEW R
# 2-2 DMAMUX # A\ %
ek DMAMUX1 DMAMUX2
DMAMUX [ % N 9 1 (P EBAE s R A )
DMAMUX #M§18 3K $oa 210 4
DMAMUX 1% 3K fith & i N5 26 38
DMAMUX &R &4 45 iliE & 8 16
DMAMUX #ii H4 78 K 8 8 5 & 24 16

B 5 DMA i5R K EAEEY) EA
€ DMA ¥ K& iy N e 4%
€ DMA iR H
& )11k DMA 15 3K il &\ 1) = A L R 7
B 5 DMA R 2 5 sl o 2 B A
& ik 210 R EAMEEHA DMA K 4

& £k 31 DMA iER& 4
& [P RINERA
& DMA i5Rit#ids
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L IS A bz DN S Bl e

& —E{EH, BT DMA EREEE
B AHB MM, ASCRERAK, AL 32 Aol
B DMAMUX L& i

2.14 DMA #E#/23(DMA)
DMA £l %5 1 CPU #2541, W HAT WIES] B Ar i P HeR (. BB 5eRls, BiREHIL®H CPU T, A
Ik, CPU nJ AR T-HAT HAth v AR SS, B8 RGN DIFE.
G H =4 DMA #=fil#% (DMA1. DMA2. DMA3) , ®/MEHI#A 8 MEHEE. A2 iEE A T 42
K H—ANEEANIMEIINAETTAE R RPN DMA Gl 1 /e 4% .
FEREI T
B
B 55 AMBA 2.0 brifE
B AHB M4 H——H T X DMA #7415
B
- EEZ)\AEIE, FANERE AR R AN IE
- PRI —— R R A A
- Al YmFEEIE R ek
B AHB T8
- ZIANYABRSLE) AHB FHE M, fuiT:
- EZAFEREATIIR DMA &4
- AMLTANE AHB EREES (2R
- YA H AR RTAL T A FEI AHB 2 (D fly-by PERE
- A AHB EBELMERESLSE (% 256 (1) ATlCE
- EBEONREEYNT
m L
- XEFNAERINAE. WAERISME. AP AR LU S BISMAIK DMA fE 4
- J@id APB M55 APB 41 4 2 81T DMA &40
B A E R A
WA E A IR SR A ID 23
M DesignWare AHB Lite R4 1L E
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B 55— DMA RE R
B SCRF AHB AW URIGES AHB 4 0 EEAR UG R /i, Hidk A48 (AD K77 680 BE-32 (244
TE
B TR, H T E MR R SR AR HE VT )R ) T e 2
Hivhk4: B
B AR LA H il (FE AHB 228 1D
W bR, ERE AR
_IS i B W e S E A=Y 2 F
- BEERIR (P
- HIENINEGEE S A
- HE ks
L e PSR e iU AN EY Ak
B U
BEg
WA H bR EIE AN FIFO
B A[PCE I FIFO RS
B AT Dtk & FIFO
B HEEEETREERE, LAER FIFO %
TEIE
W RANEIE R g AR A B
W ROEIEN AR (PR B R APtEas BN, SR BIFRESS . SMREISMED
B EANETE R AR R S KN
B RFEREAIZE A DMA @8
B SCRREAZREEE SR A A E
B SRR DMA $AE
WM 7fF RETRY. SPLIT fil ERROR Fi 5
W fENIETE TR 0 B OR R AR R /)
B OAPE R F S RN
B AP KRR
B SRPUE--FIX S . el DMA R0 AT s
B OHEYUE - NS BRE DMA &5
L IR T IUE 2o eIt A
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W RGP 2 RN A )55 G T ) A A 5 PR L

a3

SN AR R TR D (R 8 1)
- MEEEFEC
- BfHEFERO
- ShabilRE TR

B ETHROSFFRADERK DMA H55
B GERETR COAR

B (RN S DMA R TR
R

B EPUERSON G, HARE DMA #iil88) 347 n] g AR i & 1

BN RI A, X ER BRI

eili
W IR iR R
BRI
- DMA f&f (ZHHEE) ek
- BufEimoe
- BARIRKES TR
- B
B SRR E REAT B
RIIFERR

B RS
BRI R R

2.15 MDMA ##]83(MDMA)
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MDMA J&—MEEr il E . S mE. mitfe. £ 22 EIEN DMA 26128, KA AXT/E BT LR

L.

TERHEITT -

BRI

ST G AR AN R i B

W 2ik 24 NIEIE, BRI HE AR N EIE
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AT R Bt A CRENIEIE AR A )D
ZIEPAS AXT F 4
- XFERWAEED

- 20 AXT EE O HEEERAR AXI BiE AN, M

- XA AMBA 2 FRAE ACLK
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it e A 2k e

WAL BINAE . AAERISNBE. AR N AF LU S i B 51 DMA 1% 4
BN A R D CRENEIED) . H T8 SRAM BE T 27 4745 SCIF IOA7 A s 4 B 3lIE FIFO

|
|
B AMBA 3 AXI/AMBA 4 AXI #7834 1
B AHB/APB4 \I%I1, HIT DMA =il s 4nfs
- AHB MR L (hburst = 3'b000)

B AXT EHR AR B ATIA 512467 GEH T AXT E421D)
B AXI F O A BE)A LR Endian i
B T ARSI RN G|
W R E R e R ) I R B
WO EARIRA AR
B CRREIESE
— CRREANIRIAE S S T e e 1 () P S
B DMAC R&FE R
- ZERH/EN R
B DMA {RFFIhfE
B 5B DMA F5 RN UG — X S
B 2% DMA &2 kG
- DMA & NES G RPGA 6 DMA 1 Hidk
B CHE AXT AR AR
B SRR SCRUBMR T RE L I

B CERME— ID IhRE, 7 AXIEY/EEIE FA R E A ME— ID B AXT /5 1L

BB

B &NEE— FIFO

B FIFO &%

B T EAREEEE LOE R FIFO %%
BB

W CRENEIE N AR (NAERIAAE . A RIS, AR N AFANSRBE RIS B
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A Z A DMA $5%
BRI (1R g FE 2 4K/

BRI (1 g FE 5K AMBA 28 BARH R /IS
FEAZ FAAE I 1 L 4 i T

b CRZNE NI

A g FEEIE

FEZR R4 2 B 5 s R s 1 10 P 3553 1 8
RS Lttt B BRI T A8 VR AT v e 2 Buft
HERRNZEY &

M7 L E SRC/DST £ et Ay
ZARENL, FANEE SRC A DST %—4

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

EHIE S, MEEMRY, 4> DMA Y n] 4qfe
EEER IS Ne SN P

HORAS A AR, B TR A E RIS BT K

BT

DMA f&H 28 5l (14 7 g A 00 B 25 )

- WRAE DMA WIa b 2 AT ALt /N2, U DMA Pl €5 & DMA H&4m g sl 1 it & 12 1 4%

- WIRAE DMA HIGA 2 BT ANKITE DMA BAE RIS, MRS H AR AR E R RE (7R SR A
) DMA Bref&d i s iz 4%

BFED
W TR AT A A G R A R T 1
W A MR TR N/
W ERE/AE AR TR L SR TE 2 [ (K AT ARG s X, R MR TE SRS
B ERPHE T BT 1] DMA R4 10 A7 RN 3 A7 2%
T
W G IFAT i
m PR
- DMA f&fi5E &
- BUERE K
- BAEZ ARG
- HRRAM
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- REE A
m TR
SN
FHR A AMBA 3 AXI Al AMBA 4 AXI ¥hil, M$% KA AHB. AXI4-Lite 1 APB 3 73
T B 4 P TTIA 512 4r
T O BRARTERF S
VB E RN 1 R 56 R 55 BR
AL ) AXT AL 98
DEREAE [R]— 5 1B AN [R1E 3E $R AL 5% 1 5 45 SRR R 3l 3 (1) R 55 R 284 5 31
T 1 B R R N ] 5 M A
VR IEAD B b A TS B B A o B X S
MNEE B B2 B8 32/64 Air
M O FH AR RN CRERED 5 A205 B R 28 5 FE AH 7]
2TRE
e VT 38 FH 27 A7 A R TE & FH A7 A7 2R 10 A AR AR B Th R, B B (AR IO A T 5040 e B P A
AN (ECC) ARIThRETT A IE S LURF R R AR X LU AR AT %, A RE B 1E B Bk
- FIFO il #54% H1f] ECC fR¥ Thfe
- T UID f#fif #8411 1) ECC Ry ThRe
- AXI EEI1 ECC R Tk

" ®H WYy ® ®E E B E E B E B RN

B DD REE T A CBE BN , AT R e AT SEPE, AR AR (SEUD Ak EMI/EMC
AR AT

2.16 AES LI f#% (RTAD)
F W R
W 7E XSPI A7 fifids W Sz U R BA M) AT S 128 A7ffe (BLIRERZ D
& EHTEEE (CTR) #R R AES, #AZHIREHIEHII GRE=4) .

& CFRRATEERUR/N
&  LELRY BRI R /R
& 2 VUSRS BN X 3
& [XiE IR : 4006 75
&  XEELE S ABUENLH] .
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& FHAEERAESR N ABATFKARAT.
& EAXEEAECK 128 %A AT I E AR\ AN I SRR 5 SR BENLE . BN
FIFREFRAT INE I, 2o 22— DA Z5 2L
B S SLE PR e R IR
& 5afEd, WA RASE L.
& At 8 7 CRC ERNAIE R
W SCEF xSPIEULA] .
B EAPATEET, ATDOEEER RN AR, 16 AES IF M LIINL A IRYZ.
B AMBA AHB MAhME, (A& 32 A= kv AT v i) G242 i AHB S, I H 'S A5k
WAL .

2.17 SDRAM [ 3hABEHL A5

SCRF—MEHES] AHB SZG1) SDRAM #5185, 52 v] LL; i) 4 #h5 SDRAM/LPSDRAM W A7 %
TR

m %> SDRAM WA7# 4%, 0 DISZACE

W OHH 8L, 1667, 32 4758 I R4k

B 13 f7HbbbAT, 11 fzHbEES], 4 ASPERAAEIX I 4x16Mx32bit (256 MB), 4x16Mx16bit (128 MB),
4x16Mx8bit (64 MB)

ATHERERTECE 1147, 1247, B0 13 f7, bk TR 8 7. 94z 104z, B 11 47

SCRFF PRI

I BIREAT A7 FOA7 ity DX dakoidy e 3

SRR

5 [ fR 3

AR AR I S5

SR E AL

WL AE#E4T SDRAM _EHLFIIR1L

CAS #EiR 1,2,3

SCREESRIHERAE, T gm AR B

SR IR I R A B 4 e

2.18 JEFHIEINERE (FMAC)
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TR SRECF IR BT T R BT REAGE, AR ARk Bt KBRS EA N AF R R T KRBT
IR A BOP A . AR TT SRR AN AR G P X, DU S B PR e B (FIR) 06 R ki )32 (TIR)
YR RS .

TG T AR 35 S T AR BT K A UE R R A, TR AL B2 ARAT HABAE S5 . TEVFRIEIL T, S8R
FHLE, B AT RANIE ST, AT DR DG A R4 25 PO AL BRI

FERHEM T

16 x 16 f izt

24 + 2 L BRIMEE, T IERIEGET) e

16 43752 s iy NFH % A0

256 x 16 & & X

WAE R % T8 AN AR X (AN, 1AM ), B AT AR R b F8 5T A OGN A7 28 8 X
By N H 20 X R PRt

JER B TIRE: FIR. IR (H#EER 1)

REmE: SR B M

S FF DMA 325 %4

2.19 CORDICHMbEEESE (CORDIC)

CORDIC SRR TR B i 8 (RS =M B0 BHATEEE . 85 i sl &, 15

A FAE N v R R O

TR T

B SRR AR B R

B SCRREARFR AR AL BR R Gt

B HEI, ARG R A AR R R S A 2 NSEAPIRS, BRI, I SR VRAETH 5 5E
RGBTSR, SR W bk

B SRR 10 FRRR UK : sin. cosine. sinh. cosh. atan. atan2. atanh. modulus. square root. natural
logarithm

W SRR RN R N g

B R, AL DU DMA BRI

B AU AT E

2.20 T Z-A BRI FIBEASRITT (DSMU)
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DSMU J&—# F TIEHAMEE 2-A HHI e s vERERI, B 8 MNMIEUr hATI8IE, UL 4 /] RIGEHCE K
Sigma Delta £ 7B A%, A HE Rk 24 FL 524 ADC 73 #2. SMHERATIBIE R iC & SPI # H B2 W s
M RAAED (SHATIED , DARAZ RIS . RGOSR NI TR M EE, HTHECkA
ADC MR BB N AF Y 16 SLIFAT BRI .

DSMU 7] TAE T B B AR SRR, RS AR A M v iC B A I8 B s IO BE T, DA AR A
WL ARAERIEEDIRE . EIE SR A R IEH R A A

DSMU = ZHRFE TR

W QT E AN R AT A -
& CSCRFSPLERH, HHTEEHKFh Z-A ]
& SRR AR g D B A
& SCHRFEHIT RS A Z-A IS
B 8PN EE T IAT N IE
& EEHEE 16 AL
& HdEl: ADC HEs A {7 (CPU/DMA) Hidfiii

B4 E SRS S A FE G,
@ 1 Sincx JEWAE: JEERMBUIET (1.5 , HRFEER (EiA 1..1024)
& 1 MBUES: RFER (1.256)

B e 24 AR SRR
& SAMMHBEERARFE 0.31 460

ERERERE L T

H BB W IE (%5 B P 5 AR E A 248
SCRPE SR B R

I Ua SR LR R 7 =K

& B

& NIER AR

& SN

& 5% > DSMU JEE A AP # (DSMU_FLTO0)

B OCRREET I
& (B A AT o
& CFRPMOTATECE Y Sinex U IER AR R E= 1.3, i RAEE=1.32)
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& HUEEVECE: MnBdEE AR, SRR EIE
& ST IR R R SR R

SCRERHAS I AR, AT AR A A A B (IR S BME e T BRI ED
& SfnitEEs, AR EER T 1,256 NESER) 0 57 1
& RS EEEIE 8 R ATIEIEC A D

LS e =g RO R CF WAy el S L e o i i Dae s s
SR AE RSN

& BBl e 1 sOE A R ME

& BAERE

SCRERKIPERER TS, F TR SR CRBLT BB 2R

R DMA B HUR s

SCREPT: FEARAE . B HEREE . BUE T AR EE R R
SCRERUN 55 N5

& B EARTRER AT, LA AR SRR Tt T HEAT R 4 AN S N B 4
& R NEARATSCEURE RN T, R RA e

2.21 SEBTEF 81 (RTC)
RTC s& —4ELLISATTHEEs, WE H e, w2t aaEThae, b BAT ) eh A oA fE B o i o

&b
He o

T ERAELR

SEINF IR (RTC & — AL BCD € I &/ 1H 84%

WA SRR I 24

AR SR B B R E I 2

P 2 ML fEa L e, . Bby EL AL B UL - B (BB

ST 32 A 25 A7 A AL D

P R ]

PIAS 32 B AF A B S mAE ey . ey By B0 AL H UL B (B
PRANIAT. 1) 32 67 25 A7 A 6 &  RE i) T2 A

Horrs R e he

SRR — TR A AR B (50 B 60Hz) e8I T B0t H Piks FE
AN AT TC DR P R R NARAS I AT, A YR A I A
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i R RR) fe

2R A AR, IEARDIFERI T R RO

ZA W R EEE, RS AL WBh By MOEEE AR, BHEL AR

RCC 7 A7 31 BE RTC Bk H i SR ARFF(E TAEVE I, RTC EARfIE T A A 215 1k (B3R RUN X,
SLEEP #i3{. STOPO #ixX. STOP2 #3:(. STANDBY {1 VBAT #z)

B RTC &4t 2 P Eya n] DE MCU MFTAE PR IHFER L efi? (SLEEP #30, STOPO #%5,, STOP2 #ix{
1 STANDBY #30)

2.22 B/ B FH AR (ADC)

12 fi. ADC s FH & UGB T I e A B G 4 2% . 3576 34~ ADC,  ADCI/ADC2 7] BAZH AW ADC:;
ADC1/ADC2/ADC3 A LA4H i 3ADC. #4~ ADC f % 20 AR IS, SANEIE ) A/D s iE n] DITE 3
W S, A, MW R HAT . ADC BB 7 (IEX TR XS FE) 18 16 MR A A7 ag . ml LB R A
& 130 1/2/3 Kol N B 2 S AE P € R ARBIE Y, 9 B ADC (s A B 8 (f)5 KA D 20MHz.
ADC FZHFERIR T -

SCFE3 /N ADC, SCRRHLSG . ZESMEIN

SCHE 1207 10 fio 3R

SRR RFE, 45 EXTUTIMER

A ADC H 3 AMEALE T 14

4 ADC #ER L, RFETERL, e oo a0 1100 1/2/3 AT AT f Ak b
SCHE 4 PR

&

& ELEH

& [

L JEEEEiTi 5=y

SCHF ERME

a7 AR B — S5 A2 X 5

FITAT 8 T PR SR B[] ] B b 3 7
BB A ZE AN ORI B AT A
ADC TAERBPok H PLL B4k AHB W4
4l v 1 DSMU, DMA 4 H

B&T FIFO S IR I 388 38 % 46t

Ja BN 7
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& SEREEAE RS BN BRI N
& EIRAE R E SR A (GPIO A\ S0 B N e N A ) SRS Sl AL MR N e 4

7 >

& FETTRREREEEL R x1, x2, x4, X8, x16, x32, x64, X128, X256, X512, x1024
& EUREAFEAL0-10 AL E

L R CEVAINEVe /et S v e
C €/ R UGS

& SRR AR AM

& SCRHmAEAM
B £ ADC B

€ X ADC f#:: ADCI1 il ADC2 H&

€ — ADC#i3: ADCI. ADC2. ADC3 4 &
B ADC ) LAERLEAE 2.3V 3 3.6V Z[H]
B ADC CRAEFE M LR Vier A Vrers Z 1]

2.23 FFHEEE(DAC)

DAC 2 /By, FEREFHAN, HEHH. DACHIEA 8 frsk 12 M miFiE, CHF DMA I
BE. 2 DACBCE N 12bit By, DAC Hodls nf PUAXS 5B A0 55 24 DAC B &y 8bit B, DAC #i¥s
AL XS5 A DAC #8 — MHOL e 38, IO AT 86 4. fE W DAC #0 R, M4 DAC BERT LASH
ST, AT LU DAC (DAC1&DAC2, DAC3&DACA A p—41) AR #EAT 409 58 %7 . VREF+iliid
51 NAE N DAC 2% Wi, {8 DAC (AL BB b i B S

4 DAC ¥t POEREIS i EAMERS, DACx_OUT 51 im] LUREIEA N4 (GPIO) o A LAEFE MY
JE FH DAC %in H 22 e 55 LLIRAS i R Bl i FRLIAL o

FERFEUT

A DAC W N —AMRSZ ) DAC # 4 ds

SRR 8 ArEk 12 Ak, R LE 12 AR o A7 6 5 A A 6 5 PR A

X DAC S5 A0 8 AT e 4

> DAC I3 #F DMA Jjg, FF3CFF DMA R i o il

DMA XUE AR 2 ) 15 48 B ity o

WEFE . AT SR A AR

DAC %t th 3R 5 Fr FAMEE R

iE e i

NS % U SCRE Virers

*
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L ANHIE S Y s

2.24 AL LB AR (COMP)
COMP FHFH T ELER PR AN AL FLR RN, AR B LA 5 S H i MR o 2 INP 4 A\ g R 1 T
CINMHa5 A\ i B R INF, - PREC 4 o R FEP, 2 INP i A\ o FEUR IS T INM 4 A\ i FUR I, B 1%

LS

e aS E TR R

B AEWNA 64 L rl gL L £ S %8 VREF1, VREF2

W CRRIERE R, R A

AR TR . R

W SRR 4 ARG AR A )

PR IR T B DO ai Bl e #8, TSR, OCREF_CLR S, RIZEHAE. Al
B IS AT E % /O S50, VREFL. VREF2 A ) 12bit DAC f & i
B R EREGEE, EBUE IS LN S AL et

B CRRHEE (Blanking) , PIPCE 4 Blanking 9 Rl

B COMPI1/COMP2. COMP3/COMP4 1] LA i 7 11 L i 8

Al A T T 0K RGN Sleep AR MR

WA R R

WA I R A K

m AP E A TR SRR

2.25 HEZEZMEE (VREFBUF)
S NE T HESHE S, THE ADC. 12bit-DAC. COMP &5 6bit-DAC [ E S, Wnl@Eid
VREF+5| B BN 4 L E S 2%

2.26 SERBAEIIH

TR Z 2 N RPER RS T B ER S AL 3/NEH BN By 4 M EAER S SMEIIFEER g8, DK
I AMOZE T ER 28 1S D& T 1 E B8 F0 1A R e s e i 45

FERWE T SPE R aE. WA e 8y FEAE I 2 A DhFE e I 28 I DI RE :

R 2-3 BN BRI
ERT 2 R RR TEERRH | MAHERE WIR/LLBGEIE | EMaE
M -,
ATIM1~2 16 1if T, 1~65536 2 [A T = B4 4 4
CEVAN
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m_k,
GTIMAI1~7 16 7 MR, 1~65536 2 [ AT B 25 4 WA
A
m Lk,
GTIMB1~3 16 7 MR, 1~65536 2 [ AT B 25 4 1
A
BTIM1~4 32 fif G 1~65536 2 [A] T = HE4 0 WH
LPTIM1~5 16 fir i\ b 1. 2. 4. 8. 16. 32, 64. 128 0 wWha

2.26.1 FHZE R 2 (ATIM1~2)
BRI RN R ATIMO EEHTUTHA: SRS ST MRS S 00k 58 R
WIS, B B A TAMAE ThAE . JEIKHE AFIRIEThAS . E R T AL .
FEREAR

R DASEZIE S A G 15 7 1 o i G 1 7 o~ O [ I oV S - )
16 fr AT g T s . (BRI ICE Dy 1 3 65536 Z 8 A= AED
QE [EEN-RaEt

ATIMx % 9 /MiliE

AR/ BOETE, TRy PWM ST St bui. ko Bt . AR
YOS B S Ep S KX PN RS

IR AR R AR PR A P KT/DMA -

R

fi R A

LIPNEHETN

fi tH L

G ERSEIPN

HEIX I ] AT G A (1 FL A My HH

& X[ T ATIMx, JEIE 1. 2. 3. 4 CFFHT)RE

AL AN 2 ] E I e

ZAER BN EEREE R, DASEIE I AR 1 [R5 B 4

WhE (B2 middsdz . H B ERISATHE AT e 75 r
BERAGRARE . T = AH B

o R B N A'E Sy A1l B B3 T A L g

*® 6 &6 0 o
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2.26.2 EH E B ER(GTIMA1~7)
SR E A (GTIMAX) EERIT UL T Hf: SR BT, TR RS 5 0 o 58 R AL it

BV
FERFEM T
U IS R DAE IR S s w6 S Gl 5 17 1 M i o G 1 S o O [ I VA N )
W16 A AT . (O SRETICE A 1 B 65536 Z B AR RED
B GTIMAx &% 4 M#iE
W CHIE TR PWM S fr i b SR L A 2R
B R AR A ET/DMA:
& FEHEHEM
& A
® AR
& iR
B AEE S T e A
B ZNEM AN EERAE S, DASZIE N Y R 2D R
B HE (ER) MSEEN: T IB RS AT P e b
B ERAGEEREE O BT AR L

2.26.3 1HH & I 23 (GTIMB1~3)

SEFRHER 2 (GTIMBX) LRI TL T 54 MG ST MRS 2 1Ko 5 B 072 A
WIS, PR (GTIMBx) T AR ThAS . JERKHE AR % DA

LB F

R DASEZIE S A Qe 15 7 1 o i G 1 7 o~ O [ I oV S - )

16 fr AT A T Mids . (PR AT ICE Dy 1 3 65536 Z [ = AE)D

CE [EEN Rt

GTIMBx % 5 il

4R/ ROEITE, TAEBE . PWM B, ik b, skt . AR
1A SCRABUF BB IR N5 5

WR AR AL AR BT/DMA :

L T R

& il

L PN S
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& Gt AL
® REETEAN
W JEIX I [ ) e 0 FL AN
& T GTIMBx, i 1 SZHrIbIhRg
FE S SRS T P E I 2
ZANE I 85 N R D, DLSIE I 5 1) [R) 20 i
R (B midasfd: T BB T PO AT ik 7 6r
R RAR . T = AH EAL )
fitk A NA'E SR A8 B e 2 30 ] S R B

2.26.4 A€ B AR (BTIM1~4)
FEACE I B A — AN 32 £ F Sh s kAR
FEREI T
B 32 EBEGN L.
W16 AT . (OMSRETICE A 1 B 65536 B AR RED
B A /DMA R
& T

2.26.5 K DFE € BY 28 (LPTIM1~5)

LPTIM & —/NEUA % /N RRIIG 16 GrE i 38, BT LAYE G THAERIE T ARHET. LPTIM i BAFE ST 9 #5
BRI L TIE AT, ATLLRE TR . A, LPTIM AT LU RS MR R, DU (R Trke e
B DR

LB F

16 fr it
W 3bit B, 8 AR (1. 2. 4. 8. 164 32, 64, 128)
AR
& PEREHERYE: LSE, LSI, HSI, MSI 804 APB i 4
& SMEEENE: 3@ LPTIM Inputl N MAMEEREE CCAERTJE LP 3% 384T, H TRk e s D

16 bit H 5% % 174 (LPTIM_ARR)
16 bit b a7 4% (LPTIM_CMP)
L B i A T R

A Gt R BORE A N ik R
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F T3 98 0 1 T G AR A R

A E R (PWMD

AT E 10 Btk

G A

BRI, SCRRRL kR BRI CERZ AR IESD)

2.26.6 B 1M1 € B33 (WDG)

WEMSIET I AOWDG) FIEOF 1) (WWDG) JER A, MR S B 08, B 110 E 3858
FEH R, HEE T RGN 2 VR E N2 AR 1

MSLETIH (IWDG)

MALETIM (IWDG) HIZATTE 32KHz IR IS B (LSTE 80D IK3), TEFEIEIF FAFE MCU RAE R
i, BRI AT XA DMR B S 2 00 ERDE G T IR 5. e ] DU B ke i T
AR SRR RGHE . IWDG BUE & 7 2A T ILE £ 8RR T AME R 56 23S r R AT (E I 5k FE PR ol
BURHI N TR -

FEREI T

BT 12 B H s

RC k37 e iR ST A I 24, AT LA TAEAE SLEEP. STOPO Al STANDBY #&1{

AJ LAV HC 5 A7 RIS Dy AE Rk i

LT AR IA B 0x000 B, R EAL CWABEOE TETID

HOEIH (WWDG)

HIET I (WWDG) 41 E APB1 B BIATRER LA 4096 132114, I8k 8] & 1 L B R AR Fia 4T 2 5
SeH . Rk, WWDG I&H TAE#E I, F T MR ST PR a0 10 1R 38 4 2 A 3508 FH AR A 8 G I
RN 00 A R

TR

W 14 RS S T G A
m WWDG i), fELLTIEOL T 2 RkERA

& R EERAE N T 0x40

& S TG EOR T D A AR AR, TN
W R
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2.27 I’C B &80

2C(inter-integrated circuit) 5t £k & —Fh V2 N A2 451, & HAAPIRIA L, BIEIRE G4 SDA FHI B i 2k
SCL, @it iXPItREk, PS5 PC M A A B ] LLsE PC B4t Bl .

12C J 259 AR FR G 1l 28 5 HR AT 12C BB IMR0IBME . CIRat 2 BRRThEE, AT LUERHIITE 12C B4RH 2 T
Bl S AR P SRR (Sm) PRIEAR X (Fm) A POER L (Fmt).

‘Bit5 SMBus (RAEHLL) M PMBus (HIFEHLEL) M. PC OIS R DMA B, 1l 808
# CPU [ fifH.

12C #2 FU ) E BRI R U0 T

B 12C SAMTEES 3 A

M A 2

Z BT RE

PRUEREE (B 100 kHz) /BB (R 400 kHz)

P IR (Rt 1 MH2) /Rt (i 3.4 MHz)
7 Ar A 10 Az FHkAE

ZA 7 Al (2 NIRRT AR, 1N AT G B RS A B
A 7 o7 ik 7 2 A X,

J Ay

SV T A ST AN R RS ) R R

P TR s A4 e

L B R 2K JNE 2K 2R 2R JNE JER 2

B SMBus #iE 3.0 RAFEAME::

i ACK # I B CRC (B ATIRR A A ISR IR
iy A FIEHE A DA A5 1

SCREHLHEEDT X (ARP)

ER IR S X

SMBus %4

R N 1 25 PR R A U

*® ¢ O 0 0 o

B PMBusrev 1.3 frifk
FoAhTRE:
W AYRREREIA 8 TG ITIX /4 DMA IR A G X
W] S RO R I R i A
W BOTERRE, A 12C BAEE LA i2¢_pelk HH AR K R
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2.28 RIS ERFEMEIERI2S (FEMC)

RAIGHIINBAAEE S 28 (FEMC) FIRVG M &80 R AMEtE s, nIARIE N 2, i T AR A =5
DG T R, GEWSEAIE NS DT RN PR 2 AR 5 S 2. A BANBAEAE 28 3L
= FEMC ¥ g8 5 i ntthdil . BaEAEHE S, FEMC @i —ME— ) ik E Sk X AR MR -
TERFE R

W SRR RL R AR

4 SRAM
¢ PSRAM
¢ ROM
4 NOR Flash
¢ NAND Flash (SLC)
€ LCD (8080/6800)
B SCRFRAS NAND INAEH, B4 1bit-ECC ARl 2204 2K 715 4dfs
B SRR SR AL (Burst) P RIBE, 41 NOR [N4£F1 PSRAM
W SRR 8/16/32 B LR
W NP ST P i
W YRR AT LSRR RN R B
B RIESNBAEE R B TR, A 64 fn AXT Vs )5 R NZELEN 32 A1EE 16 F75E 8 A7 il sk, LA

18 5400 32 A7k 16 A1EK 8 A7 f7fit 21 1E .
PSRAM FI SRAM #1 3 F¢ 5 A e F 715 ik B
ARSI R

W SRR

2.29 BRI AP WK A (USART)

WA FEE PR S (USART) & Mas T ATHIR 2 Hat O, SR FRP e PIafE . W R E, UME
T 5 2R MR AT W R S e

USART £: 1K 5HC R L E, B3 FHEd DMA M TESH8(5 . USART (2 M AHEE . LIN
fEa FRPRE, AR TS . B BRI, I'DA SIR ENDEC Zhgg AR AE AR HI DI fE «
TERAELR .

B SO RS
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s BRI

SRR TS

RE 8 £ 16 {5t KA
S FF 8bit mX, 9bit Hi kil

SCFFE 1bit B 2bit 15 1B A7
SFRE RS RTS. CTS

W HF RS-485
Y+ DMA Wtk

HHE LIN f

PRFRACE, fEP R AR 37.5Mbit/s

SCREPAN F T SOR B30 B P98 FIFO

SCRAEAF A 38 A R B3 A

www.nsingtech.com

SCHFFZACPRERELE . WORMBEANDURES,  WIEE AR BRI S, R0 I 2 R A 2 A st bk b iR o
SCRFRB AR, Fo v P AR AT 3 X e [R] 20 3 AT 845

SRR RE RSP, #5E 1S07816-3 b
SCRFHATZLAM X (DA SIR) Zifid 5 fits, SR 4t S5RThAEphig 1t

SCRF AP ERRAGIN . B AR . MR MR RTIR . IO HR

SCREZA PG R KIEEIRF R NT . CTSHARE. AR, #n o, Bttt . SN,

SRR . LIN AR T Mrks: I LA B 25 92 i IXE A5 F (10 168 7 Ao /A HE B O/ R

P (A E -

BERERA

USART1~USARTS

UART9~UART13

SR

EZ ik

LIN

REZEEN

RN CEXT)

e RN

DA ZLAMsE R

DMA B2

T PR AR

ol I e S L L LS

<R Z <] Z <<=

Y = SRR, N = ARz

2.30 RTI#EE H 7P RAR(LPUART)

RIFEE 2 B R %28 (LPUART) & —FMEIhFE. &N L. 5 0SB TiEME# 0. LPUART ®J RLH LSE.
HSE. HSI. MSI. SYSCLK Al PCLK #&ftif 8. 4%+ 32.768kHz LSE 1F AR 445K, LPUART nJ LA T/ETE
STOPO/2 {RINFEME T, FAIE(ZH L A I8 9600bps. LPUART ¢ i b dn e . 3 5 i B e e =0, A LARG:

g 40T STOPO/2 #[%) CPU.
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[, 2 MCU L{E{E RUN #x0), LPUART 0] DAYE N5 i S50 8 R o P AT DR I R yE D) 46
HSI. SYSCLK F1 PCLK PA3RAS 58 v )l (5 3 2 o
LPUART F ZE4EMEU R

B X LRPEE
A% HSI. HSE. LSE. MSI. SYSCLK & PCLK £

INER R R R AR RS RS RIS = 1 T AR R 38 =15 SMbits/s; ffEHH 32.768 kHz W 4 (LSE) i,
PR M 300bps £ 9600bps

€ 8 MiE T, 1 AME LA A% 1 AN BB AL
¥ H: DMA $di L4
SCRERE A LA

FRAAE ARG BRI pP X . YRR R X . IR X AR . Sl X i AR e . Rikge
PR . AOEZE P X AIEZE M IXAEE

e B IR RS ] RTS BIME

3CHF STOPO/2 MAAFTHC B AR . BRI AN . b X AR . — D ATE B A7y (1-32 7
) MITHiRE 8 75t

2.31 AR B R TR R # /M (FDCAN)

FDCAN fRERFF 4 1SO 11898-1:2015 5, HF CAN 2.0A/B 5 CAN FD #4i%, #E%5E ISO #1Ef Bosch
W

Ak, CAN Bt FDCAN1&2&3&4 i85 FF 1SO 11898-4 HHHLsE HIIT [ fil 2 CAN(TTCAN), GLFEFA-[FID I [A]
fil A0S . AER ARG AR PR 4 . FDCAN1&2&3&4 L4 I Al fi & Dh e % I HI I IN 2577 4% . CANFD
A5 il R RN R fid % CAN Jd {5 — (.

FDCAN #f =2 2 /M E RAM X3, &> FDCAN 7] H i SRAMS BANK1 5 SRAMS BANK?2, FT#
Wl B ERs . BRI FIFO. BRZPIX . RIBZEMIX . KikFH4F FIFO (DL TTCAN filik#%) . #HE RAM
AT MCU W #f SRAM 1, 4GHIEERTACE, #1> FDCAN K A] 73 it 4480 <7 (32bit)

FEREEW T

BRI AR, AR A

B ERRAIIRR . ARRRIOHNR . AR, MR AR
W32 AR, 8 AT RIE G ITIX
(RSB A

B OAPCE 13 MREARRREE T E

LIV ol

|

|

B £F4 1SO 11898-1:2015 F1 ISO 11898-4 Frif:

38/167 [ R AR B 434 BR/A 5] NSING TECHNOLOGIES INC.

Mk RN R L X R AL X R IR 1095 [H R AR K E
Fifi: +86-755-86309900 fEH: +86-755-86169100
4ik: https:/www.nsingtech.com HE%i: 518057



N\

5 EIRRAR

Y FF CANFD, % 64 7%

XHF CAN Hir HEdsx

SCHF AUTOSAR i

SCHE SAE 11939 frifE

SR O IE A ThRE

PN TTIC L 3 FIFO

PSR e B Rk R S SRR

W% 64 ML X

R%Z 2T HRIEGMIX

AL B ¥ K 1% FIFO 5B\ %1

AIHC B K IE AT FIFO

SR LB W E RAM, 8 /> FDCAN 5 2% 4k 52
A G P2 AR [ A

I B i R I

PIASB IS CAN PAZES £ A1 APB S 2R
SRR AR

2.32 BATAMEREO/NEBESHEE (SPI/I2S)

SPI fo Vs AN LA/ A T [Fb . 834777 350 5 . SPI AT AHHC B i AN 2 K, FFORHME

www.nsingtech.com

SRR TR A A SEEL K TTCAN 1 2040 2 2% (N 324 FDCAN1/2/3/4)

MBS EIEAE I B (SCK) AT T 2 A0 ik, ALF ) — 2 00 ) B £ (1 WU B TR B A, 34 SCRPREAF

CRC 56

128 52— [FD SR AT LR o ESTRFDIRE SRR AL, EAh KA 128 A5iE, MSB A1 LSB Xt 55 bk,
DAL PCM A BRI, AT BLTARAE EAM 2 R . ey Ei iy, geala 4 1w A8

(1 B AR BTSN E 5

SPI 4% FI I EE IR T
ST AT T A5 A
BRSNS IE R
S5 8bit BY, 16bit HHE ks =X
A IaEIE Ty

P A B ik R

S ol e e RS b AR o7 T P
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OB T IFEAE CRC THE J 5

S ¥F DMA f£ 5 R

B/ R 3% FIFO 8 745

128 B FEEDhREMT T

T ANAR TR R

SR R S URI B U3

4 PP SR AE T LA RE: KR 12S bR, MSB X 55ARHE. LSB X455 hRERI PCM ArifE
FCKAE ST ACE, JEH M 8KHz 2| 192KHz
S I B Al Mk T T

4l 77 7] MSB

¥ DMA f£5 SR

SCHREZ PR iR AT

2.33 ZLBATIMEED (xSPD

xSPI J& T~ 50/30/09/ )\ £k SP1 A#MEIE(E 4% 1 o AT LATE [RIHEAN N A7 WL 2 Figi =X T A%

SCRFIAIERE G, A xSPL A A7 a AT T A PWAEMRGIS . AMIANAE B B i ds bk 22 W), R0
HAL N A AT 2 ] o

TERHEIT

B 815 SRR DY/ )\ A

¥ #¥Single SPI/Normal SPI. DUAL SPI. QUAD SPI. Dual-QUAD. OCTAL SPIx
AR R AIA133M

S FFMotorola SPI:

€ Standard/Dual/Quad/Octal SPI

B RO (SDR) MURUAE i # % (DDR) 3

B PR, BRSSO RFDDRAR

B SRR

W R AT, Wik SR T B

S FIFO AT Rk A

B R 8/16/32 AL EHE VI I

B % H32x32bit TX FIFOF132x32bit RX FIFO

B SZFFDMA

B XIPREASCHRFSPIEE, ASCRXIPE
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& SRS
& SCRRPEETIR

W SCRFEXSPIONMEIATACRS E 2%, RIXSPISM A Ch S SCA7f, AT ARSI B2 SC B sl 9 IS CPU
AT, AW SNBAF A I T 2, A8 T P i RE /2R RE, IR B PIAFICTNVRIX, I ANAT 5 il

B TEFH4TNAND FLASH. NOR FLASHAIPSRAM

B CEHUREASIRRANR S e A ], MU SRR Ao, EHUSETT By 52 D A i o 1
10, MHUBR 2T ) 2 8 ik A

SCRFZ AR HETIRE

2.34 JEFH B AT B R EE N A 48 0 (USB_HS_DualRole)

USB o0 /g 411 (USB HS Dual Role) , LLN#K USBHS. USBHS #% il 8% 5 7 $2 (it s A A4 4 A % 422 o
A IFRERE . USBHS 3C#F Host BEUAT Device #5230, USBHS &1 7 — MW USB i PHY, WL
BB R . AiE, R EAME PHY & . USBHS AILLSZRE USB 2.0 Uhs AT LI AT DR &4 5 =8 (3%
wilfeHn . MEAR . hWERAEDAERD o 4h, 7E USBHS WiliLH —/> DMA, W{EA AHB M4 FHITE
USBHS Fll 22 4t 2 [ Jis H 40 1 46 o

TR

B SCFFUSB 2.0 mif (480Mb/s) /45 (12Mb/s) MK (1.5Mb/s) Host 153X
B 7R USB 2.0 i (480Mb/s) /45if (12Mb/s) Device 1t

S 3 5 S N s VR s TN 1 TN T e i 2

B USBHS WE&®E PHY, CHFm, 2l ANG®H, TFEIME PHY

W FF HS SOF, FS SOF fll LS Keep-alive 4 fif!

B SOF fikrh Al it PAD #ith

W SOF kil id Py #5152 i 25 (TIMXx)

B SCRA-B AR (D D

B USBHS Witk DMA, JfrAJ#{FiCE AHB It AR A

B AAAAEBIIAE, BIAE USB HEMAMT LR SCAE TR £ XF PHY A1 DFIFO HLVE N DA 31
B  HFA 4KBEH RAM

B Host B0 NS 16 AN EHUEIE, &AVEIE A RT3 1) USB f&4i

B Host x0T P BRI RS

® TEJEIMERELR IS A7 Gt 2 0k 16 AN HR TN [R5 A4 i R
o  (EARFIATERECE AB R AR 20k 16 ANt g i ok
B Host Bl N E—4 RXFIFO. — ML TX FIFO A1—AHF @it %%m TX FIFO
B Device U NS 1 MR 0, BEE 8 A IN i UM 8 A~ OUT i i, IN 3 N OUT i s 251 AJ
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Bo B oA EAL . TR L s F S AL
B Device MU & — /NI E RX FIFO fl1—A4~ TX-OUT FIFO, &£ 9 4~ A TX-IN FIFO
SCREEBTT T RE

2.35 Z2BFEZHEAR(SDMMC)

SDMMC A SD f¢fif <+ SDIO KA MMC &4 LN H, — IR A S — M BRI A K SD/SDIO/MMC
+.

SRS I HEAAL 2 A 2/ L, X S SRR ) R B AR i B A i 2 B L 5 R AR RS R, R AR AR
FEz. SDIO £ FHii A MMC 34 805 i pi =

R

FHer SD LIS ARAERLTE V3.00

FHeAE SD WHL R4 LT V3.00

He#¥ SDIO FRifERLYE V3.00

e eMMC FRIERTE V4.51

SO 1 47/4 £ SD E Al SDIO Fx{,

SCHFUHS-THEH,  HAMBAR A 1.8V I r I 75 22 it P 4t

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

R 1A, 4 A0AT 8 7 MMC R AT BOOT

TR 2 iR

SD&SDIO 1S Ff K 512 F 1IN, eMMC B30 REEOK 2048 271 FHR /I

EMMC s KIS B3 200MHz (3ZFR T 5K VO SiiZe) , s RARHIE 2 18 1.6Gbps (HS200 12K, 8 £7)
SE4 AL (1) 20482 T E FIFO

B SCRFNESL H DMA ThRe

2.36 HETRBZELED (DVP)

DVP 2 —ARiE. HKM CMOS J6 A8 a8 1, T LR J7 (H SE i P (MR R R F K . (A 100MHz
BRI B, A5 H: DR EAR AL 3 AT 1k 200 Mbyte/s.

FEREW T
B RS 1042, 12 K20 16 ML HIMES [FE H4TH: 0 .
B SE 8 f7F1 10 fi2#) ITU-R BT.656 Hii5its =K.
B SR 8 A7 16 A YCbCr. YUV A RGB %i#E#% =K.
B RS AL 10 fA7AT 16 AL Bayer £ % 3.
B SRR GE MCO fi, Si7UE 48MHz) , 2541 CMOS Y6 f A% B gs H ALt 4
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B GRS DVP PCLK. ¥[F{55 DVP_VSYNC. 1755 DVP_HSYNC HtEdal hor B & .
W HUH 320 x 8 771 FIFO #U8 F4E

B FIFO % 7.

W SCRRORAR I MR B A U

B SRR R A

SRR

B R MEERE

—  YCbCr422 #idk 04
—  RGBS565 #iidk A4
—  E4iEdRIPEG).

2.37 LCD ##il# (LCDC)

LCD #2332t 24 A7 1787 RGB UK PRI . E D . RN AEBHRFREE S, XG5 HiE
3| LCD Mtk 421,

FERFEW R

B 2417 RGB JF1THith (RGB888) .

B AOE (CLUT) , FMEERE 256 Bt (256 x 24 bit) .
B SRR ER, MR e U
ARGBS888.

ABGR8888.

RGBAS8888.

BGRAS8888.

RGB565.

BGR565.

RGBS8S.

W ANEIE RALR O BELEL ) .

B A, g, BWEAREsh TN 2bit
i alpha fE7EW |2 2 [A] RIETR A -

ks

& AL BN g fE

Gamma % 1E.

AE TN RE -

KB AN 1 E B

® 6 6 6 0 0 0
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2.38 EJEAL BT (GPUD
LR 2.5D GPU, A FMARRGEH ME PR Bt . BMEERFAWIRE MR R, 8T
TR,

2.5D GPU SCHFIEZ I Rean

PRV e

TAG Z G B E Y

=R 3UE Sk v

BTG

M2 i X[ 5 B P RS BBl P 1Y 5 RGBS6S it
P RE

€ 300M G E/MEFRE (300MHz I8l , HLifiKZR)
& TR

Bt A ek P

& PUEIERR/AE T

57

=¥

I BIbiZ

DUZE IR i 2

R Blit BeAE, SCRRAAAC. Bifi, e, AR Alpha IRE
BAUEB

I
=

I

*® 6 ¢ o

® 6 6 6 0 o

N
N

ot
P

& % Alpha iR &

& 7 Alpha/Fita iR &

& J5/HFET: 0, 1, V8 Alpha, 1-J§ Alpha
gL

& R 4096 x 4096 SUEE KN

& RIGHISERG ks R AL
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— ARGB&8888. rgba888. RGB888. BGR888. ARGB8565. RGBA5658. ARGB4444.

RGBA4444. ARGBI1555. RGBAS551. RGB565. AL88. AL44. AL17. AL8. AL4. AL2.

ALl. ARGB2222. RGBA2222
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¢ CLUT CEBERF MR
— EHTA ALx &

RLE SUH i i 4

AR G

— PR

— M

— A

— R

ML X

* o

& #4096 x 4096
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€ ARGBS8888. rgha888. RGB888. BGR888. ARGB8565. RGBAS5658. ARGB4444. RGBA4444 .
ARGBI1555. RGBAS5551. RGB565. A8. L8. AL17. ARGB2222. RGBA2222

PEREIRAIE

& ERETHER

L IR R S &

& ML R KT K

2.39 BB % #EE% (JPEG)

SCREF—N JPEG Zmf#tg 2%, DL JPEG R4 s & 48 0 PG B i Bh T dm i sl s,  SZ¥F ISO/IEC 10918-1 #x

o
U

ENCODER S R 3 ZDhRetn T

SRR %A Motion JPEG 5 Rk fif

SCHE 8 A Sy B R A

W% SRR 3 PR RS

TRF 64K x 64K [1EK G AN
SCREYCbCr M BW CIREED  EUZ .75 5]
YCbCr/YUV4:4:4, 4:2:2, 4:2:0

AL E [ JPEG SCAF LA R #

3 8 LA gmAR AL R

AN RIEE R 2R (A AC RAPIA DC &)
RIS HIE (MCUD [H R 8x 8
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DECODER 7 ) F EIRe U R -

SCRF FLTE 5T Motion JPEG A5 R0 i

SRR 8 M 4y R

% SRR 3 P o)

CRF 64K x 64K (15 K EIER /I

SCHE YCbCr F1 BW (IKJE) BRI (1% )
YCbCr/YUV4:4:4, 4:2:2, 4:2:0

AL E ) JPEG Sk AE R 3

3A 8 Al gmAR AR

4N E R B R (A AC ZHAPA DC %)

2.40 PLXM (ETH)
DL R RS 5 F DMA SRS U R M b . ETH BiH B 59302 (PHY) SBAS HObRER: 1
MII. RMII, PASEER DA WA B ) A 16 TR o

FEREI T
MAC Tx 1 Rx 38 Fl 4%
W YR AR AOMAT AR BRSORI A R
W SZEFLUR PHY 42 M523 10/100/1000Mbps 34 A4 4 % «
- MII, HTS54MRPUE LUK K PHY 815
- RMII, T S55MRPUE LUK PHY 815
B TR
- FF CSMA/CD il
- XEEEREES
WS 32 A A
W ST (IEEE 802.3x B 54 A S i 45D
B FE#E RMON 2¢ MIB i+%08% (RFC2819/RFC2665) #EAT 5 4% 45 it
B [EEE 1588-2002 1l IEEE 1588-2008 H ik ] LUK W s A0 A% (7 PTP a1 Tx 2 Rx IR 4s
64 ALIFIRIERD  TX J7 ) b SCHE— 0 AN 25 i (] K
B SRR RIE R bk (PPS)
B R TECE AV PHY #3451 MDIO (Clause 22 fl Clause 45) 11
MAC Tx Rtk
B ORIERA B AHT A SFD
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SR IS FH R oA Hin (R A/ B0 R A B ) 32 iR

TR A B AL CRC B ZE 7 (PAD)

PR PR AR, DASCHFRRAE DA O B A0 B ik 16K B (¥ B 284 LUK P Hicds £

YR FEEIE A B (40~96 £, DKM 8)

IEEE 802.3x Jit S 2 il &> TEFAS N BB TC R i el B SR i 2 5 /e 2 5 B A (AU TR )

JEtbbE F BUR B e, DLRROEEER A1) VLAN A BRIy edul G iEhlscrR A #HS-2 R
D

wZ A B ERP A VLAN FR25
AN TAT, PAB/NART SRS R MERTEE
SCRERRON . B s R 2 BA B AEIE ) VLAN 28

MAC Rx FpiE

il ie B EH 3R E PAD M CRC

Felic g4z B ER AT 651 SFD

CIE [Ee=g Wkl gl

RIE bk g

- 448 fisEE HINMEE (DA WUERS, BANFITHEA R

- A48 hnlEHaE (SA) LKA IERS, BT A FRERD

- 64N UERE (Hash) , & T ZEMEE (DA) bt

- SCFHEETA Z b EE

- EERRAEA, THTEIE, HEEAEE R, T Mg
- BRI EANEGR AR (RO IERD WA — RS

B o P B it

- JET VLAN FR%E: SERICEANGAIEIE (B TAMBENH VLAN AR T 38
- ETEIEMNE 4F: FT IPv4/IPv6 ) TCP/UDP

¥ TEEE 802.1Q VLAN A 2 A5 I AN B 2 i Bt 63 - 1Y) VLAN bR
AR Szt P2 g i A0 R AMID JBE AR

RPN B R B A MR (AR

OB G 3 3 2/58 4 JE R0 AN At

MTL Tx F1 Rx i f e

32 PSS E M GERE N R AT MAC)
fifi FH 157 B4 14 FIFO PSR AT B A&
158 FH AL 50 B 55 10 A T e 500 B R A
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HT 5520 FIFO #5645 1) 005 1 RAM
AlgmFES KR (burst) K, WIA MTL Rx BAZIEE Tx PAF KN —2F, PLSZRE MTL e & A 1 98 R B AL 4
FANBAF B vl AR BE /1 (BB ERIN 64 7711)

MTL Tx Refte

2KB B A A m R R1E §8 /111 K 1% FIFO

Rk FCFRE— AT

Frfi e AR AR E A (LR
SSRGS NEFER LN S'e

FEIRPRSE . R EEpPoE.  FEREIRAIRE (underrun) I I AR L
HEAEN IPv4 LKA, LUK TCP. UDP Bk ICMP 156 il
Wi R I% FIFO W EFFMEGR AL (T i AEpukmokiE gt
KO A0 I il

- VLAN A% 40 N E0E

- DUKMJEHbE B A

- BB 3R/AE 4 RIS AR N ]

- DA

- IR

- CRC A1 PAD #54

MTL Rx 4544

2KB A A AT & BME 1 FIFO

B4R b SR — AN S

£ EOP/EOF 2 J& (HI{EM) FI SOP/SOF 2 Al, ¥ Rx IR EHA Rx BAFI
RERS (BB T, FI4afE Rx BABIBIE CERINRE & 64 75)

AR RN, R AR SONT  JE Ai A B R E 0 0F HLANHG oA i 2 N R
SRR RN (KA TR EdE &

B AL FIFO W R R IEHR AL (i) AR kb ki1 giit

HRAE Rx BAF (1 78 20 1 3 A6 B e s a0 45 15 5 5t R 45 5 1) MAC

DMA F5fk

32 frHE A
FIKFEATFIH IR A7 rh 43 T3 B A BT DMA
AR B0, 23 B A PR A4 T 1) 250905 60, %) DMA A% %
SCRE LA AR S0 07 SO AR AR X T
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SCREREMIX. () R FF

TR TFYEH FUVFAE B/ CPU T TS AL FARH R B e CRAMIA R Al AR 2 14 32K 15 8D
AT IEH B AT AL R IR AS

Tx DMA Fil Rx DMA 5180 5 kK FEm B, DALARAK WL 4 F 36
R Gt A 22 TS [E) B R A T IRt 2 g v B

T B 0, 1) ik B YA 5E B T

FRWSCRI 32 51 88 2 8] S 440 1 Bl g AR e 2

JA BRI 1B

FFFHL CSR (FHPRAFFAF88) U i) A1 EHLEHE B2 O Ao O

SCRE TCP 73 Boisii (TSO)

AHB FE:OFE

32 G, TR
ST

B GRPRHER AHB RRRT (HERR . R R A KR
AHB B 15

B 32 s, AT CSR VA
LI Y

B CRRITA R KR

B, AR

MII #11°F Loopback #5, ik

DMA IRZ (Tx F1 Rx) 1EAPIRAAL

TR FAAAY, 4 RIERIEI 2 FSM FPIRAS A FIFO 3745
JSE AR P Hh AR AS AL

MMC (RMON) #iH

AT Tx 580 Rx P X FREHE IRE F A7 25

AT Tx B Rx #IR AR EHE IR Z A7 4%

A IE I M 5 ] Tx 58 Rx BABIAAE, TR

2.41 EHRTLRBHHE T (CRC)

CRC iR ITAI R 4R & A 2 Wk, 7E 8 fir. 16 ek 32 frf ANdhs h A e CRC &5 R . AR
Hr, JET CRC WA TIAES A m iAo . DR 2 b ERTE RN, ef134E 7 —FhIGHiE N 17
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SEREVER J7E . CRC THE BT B TAEISAT I TR (W25 4%, DUME S5 REREIN A i F A AR 45 7 WAL LI
ST UL

F W R

B ZRAfEH CRC-32 (Ethernet) £ £ Wix: 0x4C11DB7

@ X32+X26+X23+X22+X16+X12+X11 +X10+X8 + X7 + X5 + X4 + X2+ X +1
SR P B R EZ I, HZARNTEE: 760, 8460, 16 f78L 32 47
FIALFR 8 Ary 16 f7EL 32 hifi NE A

CRC ¥MH AT i &

BN\ B RO A A A

N ERNGE,  DUBE G T BT SR

32 % #E CRC 1H5AITE 4 A~ AHB 4P E#H (HCLK) 58

SCREE R 32 AL A AEAE (AT R T I 0dfs A7)

i Nt O TG

SRR B SR E AR (TECED HHT SR E

2.42 ZEFIELEE T (SDPU)
SDPU ¥ SAC 1 SDMA #4476 —ift, SAC i35 AES. DES. SM4. SHA fil RNGC (R ib¥) Hik.
SDMA ¥ it S M SRAM {515 SAC, ¥+ 545 5 M SAC 5% %] SRAM.
SDPU == B4k
W 7 EF DES 4FRRE
® 7%} DES Ml 3DES fnfi sz 5
® TDES 37#F 2KEY Al 3KEY & 3{
® Y FF CBC Ml ECB 1\
W CFF AES XPRREE
® U 128bit/192bit/256bit B H K

® 7§ CBC. ECB. CTR #=
B SR SM4 SRR
® 7¥F CBC. ECB #is
W S7EF SHA ZuiB 5%
® /kF SHA1/SHA224/SHA256/SHA384/SHAS12
B RN (RNG)
® THFHEFHNLEL (TRNG) FI{hEEHLEL (PRNG) Hix
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® S7¥FLSFRI29 Jrfb#
® I FF XOR & ¥
® 7 FF FIPS-140 CAVP
B SCFF RNG A AR [FIBT 2 AT
®m  SCFFFIFO i &
® U RpiIT FIFO it & 54
B 7 EF SDMA Hl L4
SCHEIEIE AHB #2 PR AR IE Ny 2804 )\ SRAM B 3% %i 3] SRAM
SCHEIEIE S SRAM e bl
CRFRCREAR AR/ 4KB (1024words)
BEER A2 TR T NAN TR
Y EF CRC16 K5
SRAM # K3 #F 2MB (512K words)
FEJR/ B AR HLEE R =1/2/3 [ 0L N SCRPEOHE B0 B

2.43 FAiREN (DBG)

M1k ARM 1) SWI-DP #: H, S8R IF RN R BB AE AT W ARHE T IA L R, J8id JITAG LR AT SR AUy 17 i
UGN S AT VA R PR . A Sk R B o VA SRR, A e o
DBG £ HF{::

Wy S

ARASHAT B

B4

JTAG ikt 1

AT 2R 1R i

(Y PN IE i

FRAT BRI

) 22 PR R g 11

RTHAEAE T AT IR BRI
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3 5l Bl SCR iR
3.1 #HEFEHE

3.1.1 BGA100E| B4+ 5

1 2 3 4 5 6 7 8 9 10

( N
L/ PCi4d
HGIOIOICIOIOICI®IOI0,
2 IN
2 HOOOOOOOO®
SEGIOIOIOIOIOIOICIOIO,
| DOOOO®OOHOO®
] WOOOOOOEOO
SOIOIOIOIOIGIOICION0,
BEOIOIOIOICIOICICIOIC,
H OOOOOOEHEEE
HOOOOOEG®HOE®
SEOIOIOIOICIOIOICIONC,
J
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3.1.2 LQFP1003| Bi4> 4

=
G
<
=)
O

PE2 |:

PE3 |:

PE4 |:

PES |:

PE6 |:
VBAT |:
PCI3 |:
oscspzcjllrt 8 68 :l PA9

PCI5-
osc3z out L] ° 67 PAS

P

=) = - = ~ ~

= (=} —- S} W EN
ot

2 ¥ 2 2 5 &

s =2 5 &5 z ©

OSCigI-S'l: 13 LQFP 100 63 ] e
Nrst [ |14 SIS
rco[ |15 o[ ] eoua

rei [ |6 oo ]eois

re2[ |17 so[ ] eor2

PC3 I: 18 58 :‘ PDI11
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3.1.3 LQFP1443| {4345

.144 :]VDD
143 [ ] Ne
142 :] PEI
141 :] PEO
140 :] PBY
139 :] PB8
138 :] BOOTO
137 :] PB7
136 :] PB6
135 :] PB5
134 :] PB4
133 :] PB3
132 :] PG15
131 :] VDD
130 :] VSsSs
129 :] PG14
128 :] PG13
127 :] PG12
126 :] PGI1
125 :] PG10
124 :] PG9
123 :] PD7
122 :] PD6
121 :]VDD
120 :] VSss
119 :] PD5
118 :] PD4
117 :] PD3
116 :] PD2
115 :] PD1
114 :] PDO
113 :] PCI12
112 :] PC11
111 :] PC10
110 :] PAIS
109 :] PAl14

PE2 [: 1 108 :] VDD
PE3 [: 2 107 :] VSS
PE4[:3 lUﬁ:]VCAP
PES [: 4 105 :] PAI3
PE6 [: 5 :] PAI2
VBAT [: 6 103 :] PAIL
PC13 [: :] PA10
ol e
05(’32;(‘;5; 9 100 :] A8
PFO [: 10 99 :] PCY
PH[:II ‘JX:]P(TX
PF2 [: 12 97 :] PC7
PF3 [: 13 96 :] PC6
PF4 [: 14 95 :] VDD33_USB
PF5 [: 15 94 :] VSss
VSS [: 16 93 :] PGS
VDD [: 17 92 :] PG7
PF6 [: 18 91 :] PG6
PF7 [: 19 LQFP144 90 :] PGS
PF8 [: 20 89 :] PG4
PF9 [: 21 88 :] PG3
PF10 [: 22 87 :] PG2
PHO-OSC_IN [: 23 86 :] PDI15
OSC):)IlIJ%I-‘ 24 85 :] PD14
NRST [: 25 84 :] VDD
PCO [: 26 83 :] VSS
PC1 [: 27 :] PDI3
PC2 [: 28 81 :] PDI2
PC3 [: 29 80 :] PDI1
VDD [: 30 79 :] PD10
VSSA [: 31 78 :] PD9
VREF+ [: 32 77 :] PD8
VDDA [: 33 76 :] PBIS
PAO [: 34 75 :] PB14
PA1 [: 35 74 :] PB13
PA2 [: 36 73 :] PBI12

3
2

5

o0
S

PA3 [: 37
vss [ |38
VDD [: 39
PA4 [: 40
PAS [: 41
PA6 [: 42
PA7 [: 43
PC4 [: 44
PCs [: 45
PBO [: 46
PBI [: 47
PB2 [: 48
PF11 [: 49
PF12 [: 50
VSS [: 51
VDD [: 52
PF13 [: 53
PF14 [: 54
PF15 [: 55
PGO [: 56
PG1 [: 57
PE7 [: 58
PE8 [: 59
PE9 [: 60
VSS [: 61
VDD [: 62
PE10 [: 63
PE11l [: 64
PE12 [: 65
PE13 [: 66
PE14 [: 67
PEIS [: 68
PB10 [: 69
PBI1 [: 70
VCAP [: 71
VDD [: 72
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R 3-1EHE X

Eop IEKE M ThRE

1’0 Fail-
Eg g%fl) & safe®
N o w52

LQFP144
BGA100
LQFP100

TRACECLK
SPI6_SCK
ETHI MII_TXD3/ETHI_GMII_TXD3
GTIMB1_ETR
1 | A3 | 1 PE2 0 | TT Yes DVP2 DO -
FEMC_A23
USART5_RX
FDCAN4 TX
TRACEDO
ETHI MII_TXD2/ETHI_GMII_TXD2
GTIMB1_BRK
2 | B3| 2 PE3 0 | TT Yes DVP2 DI -
FEMC_A19
USART5_TX
FDCAN4 RX
TRACEDI
SPI6 NSS
ETH2 PHY INTN
GTIMB1_CHIN
3 | c3 | 3 PE4 10 | FT Yes DVP1_D4 -
LCD B0
FEMC_A20
USART6_RX
DSMU DATIN3
TRACED2
SPI6_MISO
xSPI2_NCS1
GTIMB1_CHIP
4 | D3| 4 PES 0 | TT Yes DVPI D6 -
LCD GO
FEMC_A21
USART6_TX
DSMU_CKIN3
TRACED3
SPI6_MOSI
ATIMI_BKIN2
5 | B3| 5 PE6 10 | FT Yes GTIMB1_CH2 -
DVP1 D7
LCD Gl
FEMC_A22
6 | B2 | 6 VBAT S - - VBAT -
RTC_OUTI
RTC_TAMPI
7 | A2 | 7 PC13 10 | FT Yes RTC. TS -
PWR WKUP3
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PC14-
OSC32 IN

10

FT

PC14-OSC32_IN
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PC15-
0SC32 OU
T

10

FT

PC15-08C32_OUT

VSS

VDD

10 - -

PFO

10

T

xSPI2_I00
ETH1 GMII TXD4
GTIMAI CHI
GTIMAS_CHI
DVP2 DO
FEMC_A0
SDRAM_A0
USARTI_TX
FDCAN4_TX
12C2_SDA
12C5 SDA

COMP3_OUT

PF1

10

TT

xSPI2_I01
ETHI_GMII_TXD5
GTIMA1 CH2
GTIMAS_CH2
DVP2 DI
FEMC_Al
SDRAM Al
USARTI_RX
FDCAN4 RX
12C2 SCL
12C5 SCL
SDRAM D5

COMP3_INM

12 - -

PF2

10

T

SPI6 NSS
xSPI2_102
ETHI_GMII_TXD6
GTIMA1 CH3
GTIMAS_CH3
GTIMB2_ETR
DVP2 D2
FEMC_A2
SDRAM A2
USARTI_CK
12C2_SMBA
12C5_SMBA

COMP3_INP

PF3

10

TT

SPI6_SCK
xSPI2_103
ETH1_GMII_TXD7
GTIMA1 CH4
GTIMAS5_CH4
GTIMB2_CH4
DVP2 D3
FEMC_A3
SDRAM_A3

USARTI_CTS/USART1_NSS

12C6 SDA

ADC3_INP5
COMP1_INM

14 - -

PF4

10

T

SPI6_MISO

xSPI2_CLK/xSPI2_CLKIN
ETH2_MII_RX_CLK/ETH2 RMII_REF CL

K
GTIMA1 ETR
GTIMB2_CH3

DVP2 D4
FEMC A4
SDRAM A4

ADC3_INN5
ADC3_INP9
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ap

USART1 DE/USARTI RTS
FDCANS TX
12C6_SCL
SDRAM D4
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15 - -

PF5

10

T

SPI6_MOSI
xSPI2 NCLK
ETHI1_GMII_GTX_CLK
ATIM3_BKINI
GTIMB2_CH2
DVP2 D5
FEMC_A5
SDRAM A5
FDCAN5 RX
12C6 SMBA

ADC3_INP4
COMP1_INP

16 - -

VSS

17 - -

VDD

PF6

10

TT

SPI5_NSS
xSPI2 103
ETH2 MDIO
ATIM3_ETR
ATIM4_ETR
GTIMAS_CHI
GTIMB2_CHIP
DVP1_PIXCLK
DVP2_D5
UARTI1 RX
FDCAN3 RX

ADC3_INN4
ADC3_INP8
COMP2_INM

PF7

10

T

SPI5_SCK
xSPI2_102
ETH2 MDC
ATIM3_CH4
ATIM4_CH3
GTIMAS5_CH2
GTIMB3_CHIP
DVP2_PIXCLK
UARTI1_TX
FDCAN3 TX

ADC3_INP3
COMP2_INP

20 - -

PF8

10

TT

SPI5_MISO
xSPI2_100
ETH2 MII_COL
ATIM3_CHI
ATIM4_CH4
GTIMAS5_CH3
GTIMB2_CHIN
DVP2_HSYNC
SDMMC2_LEDCTRL
UARTI! DE/UART1I RTS

ADC3_INN3
ADC3_INP7
COMP4_INM

PF9

10

T

SPI5_MOSI
xSPI2 101
ETH2 MII CRS
ATIM3_CH2
ATIM4 _CHI
GTIMAS5_CH4
GTIMB3 CHIN
DVP2 VSYNC
SDMMCI1_LEDCTRL
UARTI1 CTS

ADC3_INP2

22 - -

PF10

TT

xSPI2_CLK/xSPI2_CLKIN
ETH2_PPS_OUT
ATIM3_CH3
ATIM4_CH2
GTIMB2 BRK

ADC3_INN2
ADC3_INP6
COMP4_INP

B R AB4-E R AR NSING TECHNOLOGIES INC.

Mk RN R L X R AL X R IR 1095 [H R AR K E
Fifi: +86-755-86309900 fEH: +86-755-86169100
M4k https://www.nsingtech.com Hi4i: 518057

57/167



an,
V) EIREAK

4 www.nsingtech.com
DVP1 D11
LCD DE
FEMC A3
3 | o |12 PHO- 10 | FT | Yes PH0-OSC_IN -
0SC_IN =
24 | DI | 13 PRI 10 | FT Yes PH1-OSC_OUT -
0SC_OUT -
25 | E1 | 14 NRST 1-0 N;{S Yes NRST -
ETH2 MII_RX DV/ETH2 RMII CRS DV
LCD G2
LCD RS
FEMC_A25 ADCI1_INP10
26 | F1 | 15 PCO 10 | TT Yes FEMC_D12/FEMC_DA12 ADC2_INP10
SDRAM NWE ADC3_INP10
SDRAM_DI2
DSMU_CKINO
DSMU DATIN4
TRACEDO
RTC_TAMP3
PWR_WKUP6 ADCL INN1O
SPI2_ MOSI -
— ADCI_INP11
12S2_SD_EXT ADC2 INNIO
27 | F2 | 16 PC1 10 | TT Yes ETHI MDC -
= ADC2_INP11
LCD_G5 ADC3_INN10
SDMMC2_CK ADC3_INP11
FEMC_DO/FEMC_DAO —
DSMU_CKIN4
DSMU_DATINO
SPI2_MISO ADCI_INNI11
1252 SD ADCI_INP12
DVP2 D6 ADC2 INN11
28 | B2\ 17 PC2 0 11 Yes SDRAM NCEO ADC2_INP12
DSMU_CKIN1 ADC3_INN11
DSMU_CKOUT ADC3 INP12
SPI2_ MOSI ADCI INND2
12S2_SD_EXT ADCT INPL3
29 | F3 | 18 PC3 10 | TT Yes DVP2 D7 -
— ADC2_INN12
SDRAM_CKEO ADC2_INPI13
DSMU _DATINI —
30 - - VDD S - - - -
31 | GL | 19 VSSA S - - - -
32 - 20 VREF+ S - - - -
33 | HI | 21 VDDA S - - - -
PWR_WKUPI
SPI4 NSS
12S4 WS
ETH1_MII_CRS/ETH1_GMII_CRS
ATIM2_ETR
GTIMAI CHI
34 | G2 | 22 PAO 10 | TT Yes GTIMA1 ETR ADC1_INP16
GTIMA4 CHI
GTIMBI_BRK
SDMMC2_CMD
FEMC_A19
USART2 CTS/USART2 NSS
UART9 TX
ETHI_MII_RX_CLK/ETH1_RMII REF CL
K/ETHI_GMII_RX_CLK ADCI1_INN16
35| H2 23 PAI 10} 11 Yes GTIMA1 CH2 ADCI1_INP17
GTIMA4 CH2
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o

GTIMB1_CHIN
LPTIM3_OUT
LCD R2
USART2 DE/USART2 RTS
UART9 RX
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36 12 24

PA2

10

T

PWR_WKUP2
ETH1 MDIO
GTIMA1_CH3
GTIMA4_CH3
GTIMBI1 CHIP
LPTIM4 OUT
LCD RI1
USART2 TX

ADCI1_INP14
ADC2_INP14

37 K2 25

PA3

10

TT

12S4 MCK
ETHI_MII_COL/ETHI_GMII_COL
GTIMA1 CH4
GTIMA4_CH4
GTIMB1_CH2
LPTIM5_OUT
LCD B2
LCD B5
USART2 RX
FEMC Al0

ADC1_INPI5
ADC2_INP15

38 - 26

VSS

39 - 27

VDD

40 G3 28

PA4

10

TT

SPII_NSS
SPI3_NSS
SPI4 NSS
12S1_WS
12S3 WS
12S4 WS
GTIMA4 _ETR
DVP1_HSYNC
LCD_VSYNC
FEMC_D8/FEMC_DAS
SDRAM D8
USART2_CK
USB2_SOF

ADC1_INPI8
ADC2_INPI8
DAC1_OUT

41 H3 29

PAS

10

TT

SPII_SCK
SPI4_SCK
12S1_CK
12S4 CK
ATIM2_CHIN
GTIMAI CHI
GTIMA1 ETR
LCD R4
FEMC_D9/FEMC_DA9
SDRAM D9
SDRAM_DQMO0

ADCI_INN18
ADCI_INP19
ADC2_INN18
ADC2_INP19
DAC2_OUT

42 I3 30

PA6

TT

SPI1_MISO
SPI4_MISO
1281 SD
1284 SD
xSPI2 103
ATIM1_BKIN1
ATIM2_BKINI
ATIM3_CHI
GTIMA2 CHI
DVP1_PIXCLK
LCD G2

ADCI1_INP3
ADC2_INP3

43 K3 31

PA7

10

T

SPII_MOSI
SPI4 MOSI

ADC1_INN3
ADCI1_INP7
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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

www.nsingtech.com

ADC2_INN3
ADC2_INP7

44

G4 32

PC4

10

T

12S1_ MCK
ETH1 MII_RXDO/ETHI _RMII RXDO/ETH
1_GMII_RXDO
LCD _R7
SDMMC2_CKIN

FEMC_A22
SDRAM_NCE0
DSMU_CKIN2

ADC1_INP4
ADC2_INP4
COMP1_INM

45

H4 33

PC5

10

T

ETHI_MII_RXDI1/ETHI_RMII RXDI/ETH

1_GMII_RXDI

LCD DE
SDMMC2_SEL
SDRAM_CKE0
DSMU_DATIN2

FEMC_Al
SDRAM NCAS

ADC1_INN4
ADC1_INP8
ADC2_INN4
ADC2_INP8

COMPI_OUT

46

4 | 34

PBO

10

TT

xSPI2_I01
ETHI_MII_RXD2/ETHI_GMII_RXD2
ATIM1_CH2N
ATIM2_CH2N
GTIMA2_CH3
LCD Gl
LCD R3
UART9 CTS
DSMU_CKOUT

ADCI_INN5
ADC1_INP9
ADC2_INN5
ADC2_INP9
COMP!_INP

47

K4 35

PB1

10

TT

SPI3_MISO
xSPI2_I00
ETHI MII_RXD3/ETHI_GMII_RXD3
ATIM1_CH3N
ATIM2_CH3N
GTIMA2_CH4
DVP1_MCLK
LCD_GO
LCD R6
DSMU_DATINI

ADCI1_INP5
ADC2_INP5
COMP1_INM

48

G5 36

PB2

10

T

RTC OUT2
SPI3_MOSI
12S3_SD_EXT
xSPI2_CLK/xSPI2_CLKIN
ETHI MII_TX_ER/ETHI_GMII_TX_ER
ATIM1_CH4N
ATIM2_CH4N
GTIMA5_ETR
DVP1_HSYNC
DVP2 D12
DSMU_CKINI

COMP1_INP

49

PF11

TT

SPI5_MOSI
ETH2 MII_TX_EN/ETH2 RMII_TX_EN
GTIMA6_CHI
DVP1 D12

ADC1_INP2
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SDRAM NRAS
12C6_SDA
SDRAM NRAS
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PF12

10

T

xSPI2_DQS
ETH2 MII_TXDO/ETH2 RMII_ TXDO
GTIMA6_CH2
DVP2 D6
FEMC_A6
SDRAM_A6
FDCAN6_TX
12C6 SCL

ADC1_INN2
ADC1_INP6

51 - -

VSS

52 | - -

VDD

53| - -

PF13

10

T

ETH2 MII_TXDI/ETH2 RMII_TXDI
GTIMA6_CH3
DVP2 D7
FEMC_A7
SDRAM A7
USART7_CK
FDCAN6_RX
12C4_SMBA
12C6_SMBA
DSMU_DATING
SDRAM NCEO0

ADC2 INP2
COMP3_OUT

54 | - ;

PF14

10

TT

ETH2 MII_TXD2
GTIMA6_CH4
DVP2 D8
FEMC_A8
SDRAM A8
USART7 RX
FDCAN3 RX
12C4 SCL
DSMU_CKIN6

ADC2_INN2
ADC2_INP6
COMP3_INM

55 - -

PF15

10

TT

ETH2 MII_TXD3
LPTIM4_ETR
DVP2_D9
FEMC_A9
SDRAM_A9
USART7_TX
FDCAN3_TX
12C4 SDA
SDRAM BA0

COMP3_INP

56 - -

PGO

10

TT

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

PGl

TT

xSPI2 105
xSPI2 NCS3
ETH2 MII_TX_ER
GTIMB1_ETR
LPTIM4 IN2
DVP2 D11
FEMC_All
SDRAM A1l
UARTI3 TX
SDRAM A10
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s BRI

37

PE7

10

T

xSPI2_NCS2
ETH2 PHY_INTN

ATIM1_ETR

FEMC_D4/FEMC_DA4
SDRAM D4
UART11 RX

12C7 SDA
DSMU_DATIN2

www.nsingtech.com

COMP2_INM

59

J5

38

PE8

10

T

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

COMP2_OUT

60

K5

39

PE9

10

T

ATIMI1_CHI
SDMMC2 LEDCTRL
FEMC_D6/FEMC_DA6
SDRAM D6
UARTI1 _DE/UART11_RTS
FDCAN5_RX
12C7_SMBA
DSMU_CKOUT
SDRAM Al

COMP2_INP

61

VSS

62

VDD

63

G6

40

PE10

10

T

ATIM1_CH2N
FEMC_D7/FEMC_DA7
SDRAM D7
UARTI1_CTS
DSMU_DATIN4
SDRAM A2

COMP2_INM

64

Hé6

41

PE11

10

TT

SPI6_NSS
ATIMI_CH2
LCD G3
FEMC_D8/FEMC_DAS
SDRAM D8
DSMU_CKIN4
SDRAM A3

COMP2_INP

65

J6

42

PE12

10

TT

SPI6_SCK
ETHI_GMII_RXD4
ATIM1_CH3N
LCD B4
FEMC_D9/FEMC_DA9
SDRAM D9
UARTI3_RX
DSMU_DATINS

COMP1_OUT

66

K6

43

PEI13

10

T

SP16_MISO
ETH1_GMII_RXD5
ATIMI1_CH3
LCD DE
FEMC_D10/FEMC_DA10
SDRAM D10
UARTI3 TX
FDCAN6_TX
12C6_SDA
DSMU_CKIN5

COMP2_OUT

67

G7

44

PE14

TT

SPI6_MOSI
ETH1_GMII RXD6
ATIM1 CH4
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LCD_CLK
FEMC_D11/FEMC_DAI1
SDRAM D11
USART6_CK
UARTI13_CTS
FDCAN6_RX
12C6 SCL
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68

H7

45

PEIS

10

TT

ETHI_GMII RXD7
ATIMI1_BKINI
LCD R7
FEMC_DI12/FEMC_DA12
SDRAM D12
USARTS CK
UARTI13_DE/UARTI13 RTS
12C6 SMBA

69

J7

46

PB10

10

TT

SPI2_SCK
12S2_CK
ETHI MII RX ER/ETHI GMII RX_ER
GTIMAI CH3
LPTIM2_IN1
LCD G4
USART3_TX
12C2_SCL
DSMU_DATIN7
FEMC DI3/FEMC DA13

70

K7

47

PB11

10

TT

ETHI _MII_TX _EN/ETHI RMII_TX_EN/E
THI_GMII_TX_EN
GTIMAI CH4
LPTIM2_ETR
LCD G5
USART3_RX
12C2_SDA
DSMU_CKIN7
FEMC DI15/FEMC DAI5

71

F8

48

VCAP

49

VSS

9]

72

50

VDD

73

K8

51

PBI12

10

TT

SPI2_NSS/12S2 WS
ETH1_MII_ TXDO/ETHI_RMII_TXDO/ETH
1_GMII_TXDO
ATIM1_BKINI
LPTIM2_IN2
DVP2 D14
USART3_CK
UARTI10_RX
FDCAN2_RX
USB2_ID
12C2_SMBA
DSMU_DATINI

74

I8

52

PB13

10

T

SPI2_SCK
12S2 CK
ETHI _MII_TXDI/ETHI _RMII TXDI/ETH

|_GMII_TXDI
ATIMI_CHIN
LPTIM2 OUT

DVP1_D2
SDMMCI1_DO

USART3_CTS/USART3_NSS

UARTI0 TX
FDCAN2_TX
USB2 VBUS
DSMU_CKINI
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H10

s BRI

53

PB14

10

T

SPI2_MISO
12S2_SD
ATIM1_CH2N
ATIM2 CH2N
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
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76

G10

54

PB15

10

TT

RTC_REFIN
SPI2_MOSI
12S2_SD_EXT
ATIM1_CH3N
ATIM2_CH3N
GTIMA7_CH2
LCD_G7
SDMMC2 D1
FEMC_D11/FEMC_DAI1
SDRAM D11
USARTI_RX
UART9 CTS
USB2_DP
DSMU_CKIN2

77

K9

55

PDS

10

TT

ATIM3_CH3
DVP2_HSYNC
FEMC_DI3/FEMC_DA13
SDRAM D13
USART3_TX
12C7_SDA
DSMU_CKIN3

78

19

56

PD9

10

TT

ATIM3_CH3N
DVP2_VSYNC
FEMC_D14/FEMC_DA14
SDRAM D14
USART3_RX
12C7 SCL
DSMU DATIN3

79

H9

57

PD10

10

T

ETHI_CLKI25
ETH2 _PPS_OUT
ATIM1_CH4N
LPTIM2_OUT
LCD B3
FEMC_D15/FEMC_DAI5
SDRAM D15
USART3_CK
12C7_SMBA
DSMU_CKOUT

80

G9

58

PDI11

10

T

GTIMA3_ETR
LPTIM2 IN2
DVP2 D15
FEMC_A16/FEMC CLE
USART3_CTS/USART3 NSS
12C4 SMBA

81

K10

59

PD12

TT

GTIMA3_CH1
LPTIM1_IN1
LPTIM2 INI

DVPI1 D12
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A

QEA| 2357

FEMC_A17/FEMC_ALE
USART3_DE/USART3 RTS
UARTI2 TX
UARTI3_CTS
FDCAN3_RX
12C4 SCL
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82

J10

60

PD13

10

T

GTIMA3_CH2
LPTIMI_OUT
DVP1 DI3
FEMC_A18
UARTI12 RX
UARTI13_DE/UARTI13 RTS
FDCAN3 TX
12C4 SDA
12C8 SMBA

83

VSS

w2

84

VDD

85

HS8

61

PD14

10

T

ETHI_PPS OUT
ATIM3_CH4
GTIMA3_CH3
SDMMCI1_D4
FEMC_DO/FEMC_DAO
SDRAM DO
UARTI2_CTS
UARTI3_RX
12C8_SDA
SDRAM _CKEO

86

G8

62

PDI15

10

T

ETH1_PHY INTN
ETH2 PHY INTN
ATIM3_CH4N
GTIMA3_CH4
SDMMC1_D5
FEMC_DI/FEMC_DAI
SDRAM DI
UARTI2_DE/UARTI2_RTS
UARTI3_TX
12C8 SCL

87

PG2

10

T

ETH2 MII_RXDO/ETH2_RMII_RXDO
ATIM2_BKIN1
GTIMA6_ETR

DVP2 DI2
FEMC_Al12
SDRAM _A12
USART7_CTS/USART7_NSS
FDCAN8_TX
SDRAM DQMI

88

PG3

10

FT

ETH2 _MII_RXDI1/ETH2 RMII_RXDI
ATIM2_BKIN2
GTIMAS5_ETR

DVP2 D13
FEMC_A13
USART7 DE/USART7 RTS
FDCAN8 RX

89

PG4

TT

ETH2 MII_RXD2
ATIM1 BKIN2
DVP2 D14
SDMMC2_CKIN
SDMMC2_D4
FEMC_Al4
SDRAM_BAO
USART6 CTS/USART6 NSS
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12C1_SDA
12C8 SDA

www.nsingtech.com

90

PG5

10

T

ETH2 MII_RXD3
ATIM1_ETR
DVP2 DI5
SDMMC2_CDIR
SDMMC2_D5
FEMC_Al5
SDRAM BAI
USART6_DE/USART6_RTS
12C1 SCL
12C8 SCL

91

PG6

10

T

ETH2 MII RX_ER
GTIMB3_BRK
DVPI DI2
LCD R7
FEMC_NE3
12C1_SMBA
12C8 SMBA

92

PG7

10

TT

xSPI2_DQS
ETH1 PHY INTN
DVP1 _DI3
LCD_CLK
FEMC_INT/FEMC_BUSY
USART4 CK
FDCAN7 TX

93

PG8

10

TT

SPI4 NSS
12S4 WS
ETH1_PPS_OUT

ATIM2_ETR

LCD G7
SDRAM_CLK

USART4 DE/USART4 RTS

FDCAN7 RX
SDRAM CLK

94

VSS

95

F6

VDD33_US
B

96

F10

63

PC6

10

FT

1252 MCK
ATIM2_CHI
GTIMA2_CHI
DVP1_DO
LCD_HSYNC
SDMMC1_DODIR
SDMMCI_D6
SDMMC2 D6
FEMC_NWAIT
USART4_TX
DSMU_CKIN3

97

E10

64

PC7

FT

TRGIO
1283 MCK
ATIM2_CH2
GTIMA2_CH2
DVP1 DI
LCD G6
SDMMC1_D123DIR
SDMMCI1_D7
SDMMC2_D7
FEMC_NE1/FEMC_NCE2
USART4 RX
DSMU_DATIN3
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s BRI

65

PC8

10

FT

TRACEDI
ATIM2_CH3
GTIMA2_CH3
DVP1 D2
SDMMC1_D0
FEMC_NCEI/FEMC_NE2
FEMC_INT/FEMC_BUSY
USART4 CK
UART10 DE/UARTI0 RTS
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99

E9

66

PC9

10

T

MCO2
12S1_CKIN
12S2_CKIN
1283 CKIN
1284 CKIN

ATIM2_CH4
GTIMA2_CH4
DVP1 D3
LCD B2
LCD_G3
SDMMCI D1
UARTI10_CTS
12C3_SDA
12C5 SDA

100

D9

67

PAS

10

FT

MCO1
ETH2 MII_RX_CLK/ETH2 RMII REF CL
K
ATIMI1_CHI
ATIM2_BKIN2
LCD B3
LCD R6
USART1_CK
UARTI1 RX
USB1_SOF
12C3_SCL
12C5 SCL

101

C9

68

PA9

10

TT

SPI2_SCK
12S2_CK
ETHI MII_TX_ER/ETHI_GMII_TX_ER
ATIM1_CH2
DVP1_DO
LCD R5
USARTI1_TX
LPUARTI_TX
USB1_VBUS
12C3_SMBA
12C5_SMBA

102

D10

69

PA10

10

FT

ATIM1_CH3
DVPI_DI
LCD Bl
LCD B4
USARTI_RX
LPUARTI_RX
USBI1_ID

103

C10

70

PA1l

FT

SPI2 NSS
1282 WS
ATIMI_CH4
LCD R4
SDMMCI1_SEL
USART1_CTS/USART1_NSS
UART9 RX

LPUART1 CTS
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FDCAN1 RX
USB1 DM

SPI2_SCK
1252 CK
ATIM1_BKIN2
ATIM1_ETR
LCD R5
104 | B10 | 71 PAI2 10 | FT No USART] DE/USARTL RTS .
UART9_TX
LPUARTI_RTS
FDCANI_TX
USBI1 DP

105 | A10 | 72 PA13 10 FT Yes JTMS-SWDIO -

106 | E7 73 VCAP S - - - -

107 - 74 VSS

w2
1
1

108 - 75 VDD S - -

109 | A9 76 PA14 10 FT Yes JTCK-SWCLK -

JTDI
SPI1_NSS
SPI3_NSS
SPI4 NSS
12S1_WS
1283 WS
110 | A8 | 77 PAILS 10 | FT Yes 1284 WS -
GTIMA1_CHI
GTIMA1_ETR
LCD_B6
LCD R3
UART9 DE/UART9 RTS
UARTI1 TX

SPI3_SCK
12S3_CK
DVP1_D8
LCD R2
LCD Bl
111 | B9 | 78 PC10 0 | TT Yes SDMME1 D2 .
USART3 TX
UART9_TX
12C5_SDA
DSMU_CKINS

SPI3_MISO
12S3_SD
DVP1_D4
LCD B4
112 | B8 | 79 PCl1 10 | TT Yes SDMMC1_D3 -
USART3_RX
UART9 RX
12C5 SCL
DSMU_DATIN5

TRACED3
SPI3_MOSI
SPI4 SCK
1283 SD EXT
12S4 CK
GTIMBI_CH1P
113 | C8 | 80 PCI12 10 | TT Yes DVP1 D9 -
LCD R6
SDMMCI1_CK
FEMC_D6/FEMC_DA6
SDRAM D6
USART3 CK
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o

UART10_TX
12C5_SMBA

GTIMB2_CHIN
LCD Bl
SDMMC1_WP
FEMC_D2/FEMC_DA2
SDRAM D2
114 | D8 | 81 PDO 0 | TT Yes UARTO RX
UARTI3_CTS
FDCANI_RX
DSMU_CKIN6
SDRAM D11

GTIMB2_CHIP
SDMMCI_CD
FEMC_D3/FEMC_DA3
SDRAM D3
115 | ES | 82 PDI 0 | TT Yes UART9_TX -
FDCANI_TX
12C1_SMBA
DSMU_DATING
SDRAM D12

TRACED2
GTIMA2_ETR
GTIMB1_BRK
GTIMB2_CH2
DVP1 D11
LCD B2
116 | B7 | 83 PD2 0 | TT Yes LCD B7 -
SDMMC1_CMD
FEMC_D7/FEMC_DA7
SDRAM D7
UARTI10 _RX
LPUART2_CTS
SDRAM D13
SPI2_SCK
12S2_CK
GTIMB2_CH3
DVP1 D5
LCD G7
117 | C7 | 84 PD3 10 | FT Yes SDMMG1_RST
FEMC_CLK
USART2_CTS/USART2_NSS
LPUART2 RTS
DSMU_CKOUT
SPI3_NSS
GTIMB2_CH4
DVPI D14
SDMMC2_WP
118 | D7 | 85 PD4 0 | TT Yes FEMC_NOE
USART2_DE/USART2_RTS
LPUART2_TX
12C1 SCL
SPI3_MISO
GTIMB2_ETR
DVP1 DI5
SDMMC2_CD
119 | B6 | 86 PD5 10 | TT Yes FEMC NWE
USART2_TX
LPUART2_RX
12C1_SDA

120 - - VSS S - - - -
121 - - VDD S - - - -

69 /167 B REARAH BRA T NSING TECHNOLOGIES INC.

Mk RN R L X R AL X R IR 1095 [H R AR K E
Fifi: +86-755-86309900 fEH: +86-755-86169100
M4k https://www.nsingtech.com Hi4i: 518057



s BRI

Oy

www.nsingtech.com

SPI3_MOSI
12S3_SD_EXT
DVPI1_DI0
LCD B2
122 | C6 | 87 PD6 0 | TT Yes SDMMC2_CK
FEMC_NWAIT
USART2 RX
DSMU_CKIN4
DSMU_DATINI
SPI1_MOSI
SPI3_SCK
12S1_SD _EXT
ATIM4 BKINI
123 | D6 | 88 PD7 0 | TT Yes SDMMC2_CMD
FEMC_NE1/FEMC_NCE2
USART2_CK
DSMU_CKINI1
DSMU DATIN4
SPI1_MISO
12S1_SD
ETH2 MII_RXDO/ETH2_RMII_RXDO
DVP1_VSYNC
124 | - - PG9 0 | TT Yes SDMMC2. DO -
FEMC_NCEI/FEMC_NE2
USART4 RX
FDCAN3 TX
SPII_NSS
12S1_WS
xSPI2_106
xSPI2_NCS4
ETH2 MII_RXD1/ETH2_RMII RXDI
DVP1_D2
LCD B2
LCD _G3
SDMMC2 D1
FEMC_NE3
FDCAN3 RX
SPI1_SCK
2S1_CK
xSPI2_107
xSPI2_ NCSIN
ETHI1_MII_TX_EN/ETHI_RMII_TX_EN/E
THI_GMII_TX_EN
LPTIMI_IN2
DVP1 D3
LCD B3
SDMMC2_D2
USARTS5 RX
SPI4_MISO
12S4_SD
xSPI2_NCS1
ETH1_MII_TXDI/ETHI_RMII_TXDI/ETH
1_GMII_TXDI
GTIMAS5_CHI
LPTIM1_IN1
127 | - - PG12 10 | TT Yes DVP2 MCLK -
LCD Bl
LCD B4
SDMMC2_D3
FEMC_NE4
USART4 DE/USART4 RTS
USART5 TX

125 - - PG10 10 TT Yes

126 - - PGl11 10 TT Yes
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PG13

10

T

TRACEDO
SPI4 SCK
12S4 CK
ETH1 MII_ TXDO/ETHI_RMII_TXDO/ETH
1_GMII_TXDO
GTIMAS5_CH2
LPTIMI_OUT
LCD RO
SDMMC2_DODIR
SDMMC2_D6
FEMC_A24
USART4 CTS/USART4 NSS
USART5_CTS/USARTS5 NSS
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129

PG14

10

T

TRACEDI
SPI4 MOSI
1284 SD_EXT
ETH1 MII_ TXDI/ETHI RMII TXDI/ETH
1_GMII_TXDI
GTIMAS5_CH3
LPTIMI_ETR
LCD B0
SDMMC2_D123DIR
SDMMC2 D7
FEMC_A25
USART4_TX
USART5 DE/USART5 RTS

130

VSS

9]

131

VDD

132

PG15

10

T

xSPI2_DQS
ETH1 PHY INTN
DVP1 D13
SDMMC2_RST
SDRAM NCAS
USART4_CTS/USART4 NSS
USART5_CK
SDRAM D14

133

A7

89

PB3

10

FT

TRACESWO/ITDO
SPII_SCK
SPI3_SCK
SPI4_SCK

12S1_CK

1283 CK

1284 CK
GTIMA1_CH2
GTIMA6_ETR
SDMMC2_D2
UARTI11 RX

134

A6

90

PB4

10

FT

JTRST
SPI1_MISO
SPI2 NSS
SPI3_MISO
SPI4_MISO
12S1_SD
1282 WS
1283 SD
1284 SD
ETH1_PHY_INTN
GTIMA2_CHI
GTIMB2_BRK
SDMMC2_D3
UARTI11 TX
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135 | C5 91

PB5

10

T

SPI1_MOSI/I2S1_SD_EXT
SPI3_MOSI/I2S3_SD_EXT
SPI4_ MOSI/I2S4_SD_EXT
ETH1 _PPS OUT
GTIMA2_ CH2
GTIMB3_BRK
DVPI1 D10
LCD B5
SDRAM_CKEI
UARTI0 RX
FDCAN2_RX
12C1_SMBA
12C4 SMBA
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136 | B5 92

PB6

10

T

GTIMA2_CH3
GTIMA3_CHI
GTIMB2_CHIN
DVPI_D5
SDMMCI_D6
SDRAM NCEI
USARTI1_TX
UARTI0_TX
LPUARTI TX
FDCAN2 TX
12C1_SCL
12C4_SCL
DSMU_DATINS

137 | AS 93

PB7

10

T

ETHI_MII_TXD2/ETHI_GMII_TXD2
GTIMA2_CH4
GTIMA3_CH2

GTIMB3_CHIN
DVP1_VSYNC
SDMMCI1_D7
FEMC_NL/FEMC _NADV
USARTI_RX
LPUARTI_RX
12C1_SDA
12C4 SDA
DSMU_CKINS

138 | D5 94

BOOTO0

BOO

BOOTO0

139 | B4 95

PBS

10

T

ETHI_MII_TXD3/ETHI_GMII_TXD3
GTIMA2_ETR
GTIMA3_CH3

GTIMB2_CHIP
DVP1_D6
LCD B6
SDMMC1_CKIN
SDMMCI1_D4
SDMMC2_D4
UART9 RX
FDCANI_RX
12C1_SCL
12C4_SCL
DSMU_CKIN7

140 | A4 96

PB9

FT

SPI2_NSS/12S2 WS
GTIMA3_CH4
GTIMB3 CHIP
DVP1_D7
LCD B7
SDMMC1_CDIR
SDMMC1_D5
SDMMC2 D5
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UART9 TX
FDCANI1 TX
12C1_SDA
12C4_SDA
12C4_SMBA
DSMU DATIN7?
GTIMA3 _ETR
GTIMB1 _CH3
LPTIM1 _ETR
LPTIM2 ETR
141 D4 97 PEO 10 TT Yes DVP1 D2 -
LCD RO
FEMC_NBLO
SDRAM_DQMO
UARTI12 RX
GTIMBI1_CH4
LPTIM1 IN2
DVPI D3
LCD R6
142 C4 98 PE1 10 TT Yes FEMC NBLI -
SDRAM_DQM1
UARTI2_TX
SDRAM D15
- - 99 VSS S - - - -
143 | F7 - NC S - - - -
144 - 100 VDD S - - - -
Cc2/
E6/
- J/ - VSS S - - - -
E4/
E5
D2/
F5/
- K1/ - VDD S - - - -
F4

1. I =%A, 0=4%iH, S= k.

2. FI: &5V TT: 3.3V 10 .

3. Fail-safe 1725801 %G AR, 7E 10 LA BT, T A w8 TEA G, MG E R L
H—iE Ik, FHHFHEARIIHR .
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3.3.1 GPIOAE FIhke

% 3-2 GPIOA H A ThRE

www.nsingtech.com

Hihk:
i
4 <

YT R L X Hi AL X e
+86-755-86309900 {5 H.: +86-755-86169100
info@nationstech.com Hf%w: 518057

SRR 109 S E A KE

Port AF0 AF1 AF2 AF3 AF4 AFS AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
ETHI_MII_ . . . . § . . USART2_C
PAO CRS/ETHI_ SDMMC2_ FEMC_A19 SPI4_NSS 12S4_WS ATIM2_ETR GTIMALC GTIMALE GTIMA4_C GTIMBIB | 15/sART2 UART9_TX - EVENTOUT -
CMD H1 TR H1 RK
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_MIL_ GTIMAI_C GTIMA4_C GTIMBI_C LPTIM5_O USART2_R
PA3 = = COL/ETHI_ | FEMC_A10 LCD_B2 LCD_B5 1284 MCK = - - - = - - EVENTOUT -
. . H4 H4 H2 UT X
GMII COL
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 12S3_WS 1284 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 ATIMLBKI |- ATIM2_BKIL | xppyg3 cpy GT“‘:[’]*Z—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 I EVENTOUT -
HI_GMII_R
X_DV
ETH2_MII_
RX_CLK/E ATIM2_BKI | USARTI_C UARTII_R . ) )
PAS TH RMIL LCD_B3 LCD_R6 - ATIMI1_CHI1 N3 K X USB1_SOF 12C3_SCL 12C5_SCL EVENTOUT MCOl1
REF_CLK
ETHI_MII_
PA9 TX ERETH | op s DVPIDO | SPI2_SCK 1252_CK . ativi_cwp | USARTLT | LPUARTI_ | USBLVBU | 1,03 gmpa | 1205_sMBA : 5 EVENTOUT 5
1_GMIIL_TX X TX S
ER
PA10 LCD_BI LCD_B4 DVPI_DI = ATIM1_CH3 USA‘;(T' R LPU[’?)?T]— USBI_ID - - - - - EVENTOUT -
PA1l SDMQ’[LC‘fS LCD_R4 SPI2_NSS 12S2_WS - ATIM1_CH4 USA{_*ST 1.C UART9_RX Lméf}';TL FDC’;(N‘fR USBI_DM = - EVENTOUT -
PA12 LCD RS SPI2_SCK 1252 CK . AT'MNIZ—BK' ATIMI_ETR USAEST LR 1 yarro x| P UR’}';T - FDC’)*(N LT | ussl pp - - EVENTOUT -
PA13 = = = = = B = B = B = B = = EVENTOUT JTMS(/JSWD[
PAl4 - - - - - - - - - - - - - - EvenTour | TTERISWC
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
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3.3.2 GPIOBE ATk

% 3-3 GPIOB H A hRE
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SRR 109 S E A KE

Port AF0 AF1 AF2 AF3 AF4 AFS AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
ETHI_MIL_
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/ETH1 . . DVPI_MCL ATIMI_CH3 | ATIM2_CH3 | GTIMA2.C | DSMU_DAT
PB1 = XSPIRI00 | "GN e LCD_GO LCD_R6 < SPI3_MISO N N 14 NI = = EVENTOUT =
3
xsp2_cLgy | ETHLMIL
— TX_ER/ETH | DVPI_HSY 283 SD E | ATIMI_CH4 | ATIM2 CH4 | GTIMAS_E | DSMU_CKI .
PB2 = = xSPI2N(,LKI | GMILTX NG DVP2_DI2 SPI3_MOSI o N N TR = EVENTOUT | RTC_OUT2
ER
PB3 SDMMC2.D | gpyy sck SPI3_SCK SPI4_SCK 1281_CK 1283_CK 1284 CK s GTIMALC | GTIMAG E | UARTILR S . . eventout | JTRO/TRAC
2 H2 TR X ESWO
PB4 ET%}P;M SDMI\;ICZ—D SPI1_MISO SPI2_NSS SPI3_MISO | SPI4_MISO 12S1_SD 1282 WS 1283_SD 1284 SD GTIB&?Z—C GT“;:EZ—B UARTII_TX = EVENTOUT JTRST
SPII_MOSI/ | SPI3_MOSI | SPI4 MOSI/
PB5 SDRAM_CK = ETHLPPS_ LCD_B5S DVPI_DI10 12S1_SD E 1283 SD E ps4sp g | GTMMA2C | GTIMB3 B | UARTIOR | FDCAN2R | oy gvBA | 12c4 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 Bl s p DVPI_D5 3 H1 HIN X ” X < 12C1_SCL 12C4_SCL NG EVENTOUT =
ETHL_MIL FEMC_NL/F
TXD2/ETHI | SDMMCI_D - DVPI_VSY GTIMA2 C | GTIMA3.C | GTIMB3 C | USARTI.R | LPUARTI_ DSMU_CKI :
PB7 " GMIL TXD 7 EM(,\?NAD NC 5 o ok HIN X RX 12C1_SDA 12C4_SDA N§ EVENTOUT
2
ETHI_MII_ | SDMMCI C | SDMMCI D | SDMMC2 D GTIMA2 E | GTIMA3 C | GTIMB2 C FDCANI_R DSMU_CKI
PBS8 TXD3 N " . LCD B6 DVPI_D6 pieh ol HIp UART9_RX X 12C1_SCL 12C4_SCL N7 EVENTOUT =
SDMMCI_C | SDMMCI_D | SDMMC2 D SPI2_ NSS/I2 | GTIMA3 C | GTIMB3_C . FDCANI_T DSMU_DAT
PB9 DIR 5 5 LCD_B7 DVPI_D7 S5 WS ol Hip UART9_TX < 12C1_SDA 12C4 SDA | 12C4 SMBA N7 EVENTOUT =
;;thﬁ/hgﬁ FEMC_D13/ GTIMAIC | LPTIM2IN | USART3.T DSMU_DAT
PB10 s | GMIL RX H:MC;DAI LCD_G4 SPI2_SCK 1282_CK s i i X 12C2_SCL N 5 EVENTOUT =
ER
ETHI_MII_
TXlzI}\E/IT\lIl/E:)? FEMC_DI15/ GTIMAI_C | LPTIM2_ET | USART3 R DSMU_CKI
PBI1 ENETHI H:M(;iDAl LCD_G5 s e R X - 12C2_SDA NT . s 5 5 EVENTOUT =
GMII_TX_E
N
ETHI_MIL_
TXDO/ETH! SPI2_NSS/I2 | ATIMI_BKI | LPTIM2_IN | USART3_C UARTI0_R | FDCAN2 R DSMU_DAT
PB12 s s _RMII_TXD DVP2_D14 = = — - - = USB2_ID 12C2_SMBA - EVENTOUT =
S2_WS NI 2 K X X IN1
O0/ETHI_GM -
1I_TXDO
ETHI_MII_
TXDI/ETHI USART3_C
PBI3 ) RMILTXD SDMI\(/)ICLD DVPL D2 SPI2_SCK 182 €K ATIM;(CH] meffou TSUSARTS UAR)T(loj FDC/;sz USB2§VBU DSMII.IJFCKI EVENTOUT :
1/ETHI_GM _NSS
1I_TXDI
FEMC_D10/ ) USART3_D
PB4 | SPRAMDI | SDMMC2D | prbee LD CLK SPI2_MISO 1252_SD ATIMI_CH2 | ATIM2CH2 | GTIMA7_C | USARTLT | g | UARTODE/ | cpy oy | DSMUDAT | b oo :
0 0 5 N N HI X R1S UART9_RTS IN2
SDRAM DI | spmmcz p | EEMCDIV 1282 SD E | ATIMI_CH3 | ATIM2 CH3 | GTIMA7 C | USARTI R | UART9 CT DSMU_CKI
PB15 |- A FEMC_DAI LCD_G7 SPI2_MOSI _SD_E N N ol P e 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 K LCD_G5 SPI2_MOSI T Nd TINO EMC_DAO 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 SDgIK“fISZ— FEMC_A22 LCD_R7 12S1_MCK DSMIEJZ—CK' - - - - - - EVE’;TOU -
DO/ETHI_G
MII_RXDO
ETHI_MII_
RXDI/ETH
PC5 SDl]?(/EI(\]/LC . |_RMII RX FEMC Al LCD_DE DS]_\F/IILI:IIEDA coyvn; 10U SDré/:AS/LN SDME/IIMCLS ) ) ) ) EVET_\II_TOU )
DI/ETHI_G
MIL RXD1
SDMMCI_ SDMMCI_ SDMMC2_ FEMC_NW | LCD_HSYN ATIM2_CH GTIMA2_C USART4 T | DSMU_CKI EVENTOU
PC6 DODIR D6 D6 AIT C DVP1_DO 1252 MCK : 1 HI X N3 T :
SDMMCI SDMMCI SDMMC2 FEMC_NEI ATIM2_CH GTIMA2_C | USART4 R | DSMU_DA EVENTOU
PC7 D123DIR b7 - D7 /FEI\/}IggiNC LCD_G6 DVPI_DI 1283_MCK - . Hy ~ X - TING - T TRGIO
FEMC_NCE | FEMC_INT/ . . . UART10_D -
PC8 SDMMC1_ 1/FEMC_N FEMC_BUS DVPI_D2 - ATIM2_CH GTIMA2_C USART4_C E/UART10_ - - = = EVENTOU TRACEDI
DO 3 H3 K T
E2 Y RTS
PC9 - SDMD“fC]— LCD_B2 LCD_G3 DVP1_D3 12S1_CKIN 1252_CKIN 1283_CKIN 12S4_CKIN AT]Mf—CH 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 . SDMMC1_ LCD B4 DVPI D4 | SPI3_MISO 1283 SD . USART3 R | yArmo RX | 1205 scL | PSMU.DA - - EVENTOU -
D3 X TINS T
SDMMCI_ | FEMC_D6/F 1283_SD_E GTIMB1_C USART3_C UARTI0_T 12C5_SMB EVENTOU
PC12 SDRAM_D6 CK FMC DAG LCD_R6 DVP1_D9 SPI3_MOSI SPI4_SCK T 1284_CK HIP K X A T TRACED3
RTC_TAMP EVENTOU
PCI3 i i ) i ) - - ) ) 1/RTC_TS - ) ) ) T RTC_out
TIMESTAM EVENT(
PC14 . . 5 . 5 . . 5 s N . s : 5 NTou :
TIMESTAM EVENTOU
PC15 - - - - - - - - - P - - - - T -
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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 UARTI13_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
SDMMCl GTIMB2_C USART2_C LPUART2 DSMU_CK EVENTOU
PD3 - | FEMC_CLK LCD_G7 DVPI_D5 SPI2_SCK 1282_CK — TS/USART2 - = - - - -
RST H3 NSS RTS OUT T
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 AIT LCD_B2 DVP1_DI0 SPI3_MOSI T X Nd TINT - - B T B
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
FEMC_DI13/
PDS SDRAM_DI . FEMC DA DVP2_HSY . ATIM3_CH USART3_T 12C7 SDA DSMU_CKI ) ) ) ) EVENTOU )
3 . NC 3 X - N3 T
FEMC_D14/
SDRAM_DI = DVP2_VSY ATIM3_CH USART3_R , DSMU_DA EVENTOU
PD9 3 FEM(Z(DAI NC - N X 12C7_SCL N - - - - - 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\%\SRTS A - = = g 5 - T -
FEMC_A17/ GTIMA3 C | LPTIMIIN | LpTiv2 N | USARTSD | yaprio 1 | UARTI3.C | FDCAN3 R EVENTOU
PDI2 - FEMC_ALE DVP1_DI2 "l 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 -
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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 y GTIMA3_E GTIMBI_C | LPTIMI_ET | LPTIM2_ET | UARTI2_R ) ) EVENTOU _
PEO QMO - 0 LCD_RO DVP1_D2 - TR o R R X T
SDRAM_D FEMC_NBL GTIMBI_C LPTIMI_IN UARTI2_T | SDRAM_DI ) ) ) EVENTOU )
PE1 oMl - | LCD_R6 DVPI_D3 - e 2 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 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};(Tﬁ—T D SMT%—CKI - - - - - EVEI}]TOU TRACED2
PE6 FEMC_A22 LCD_GI DVP1_D7 SPI6_MOSI ATI“"le—BKI GT'%BI—C - - - - - - - EVET}ITOU 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 B/ UQ;{ST 1 X A ouT - - T .
FEMC_D7/F | ATIMI_CH UARTII_C DSMU_DA EVENTOU
PE10 SDRAM_D7 | SDRAM_A2 - - EMC DA7 N TS TING = - - - - 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 _RXD5 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 P 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 AF5S AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
ETHI_GMII GTIMAI_C GTIMAS5_C USARTI_T FDCAN4_T y .\ COMP3_OU EVENTOU
PFO SDRAM_A0 xSPI2_100 TXDA FEMC_A0 DVP2_D0 - 1 1 X X 12C2_SDA 12C5_SDA T - T -
PF1 SDRAM_Al | SDRAM_D5 xSPI2_I01 ETHI_GMII FEMC_Al DVP2_DI - GTIMALC GTIMAS_C USARTI_R FDCAN4 R 12C2_SCL 12C5_SCL - EVENTOU -
_TXD5 H2 H2 X X T
ETHI_GMII GTIMAI_C GTIMAS_C GTIMB2_E USARTI_C 12C2_SMB 12C5_SMB ) EVENTOU )
PF2 SDRAM_A2 xSPI2_102 TXD6 FEMC_A2 DVP2_D2 SPI6_NSS - 03 3 TR K A A T
ETHI_GMII GTIMAI_C GTIMAS_C GTIMB2_C USARTI_C EVENTOU
PF3 SDRAM_A3 xSPI2_103 - FEMC_A3 DVP2_D3 SPI6_SCK - - - ~ TS/USARTI 12C6_SDA - - -
_TXD7 H4 H4 H4 NSS T
ETH2_MII
XSPI2_CLK/ S USARTI_D
PF4 SDRAM_A4 | SDRAM D4 | xSPI2_CLKI RX_CLK/E FEMC_A4 DVP2_D4 SPI6_MISO - GTIMALE GTIMB2_C E/USARTI | FPCANST 12C6_SCL EVENTOU -
N TH2_RMII_ TR H3 RTS X T
REF_CLK
xSPI2_ NCL | ETHI_GMII . ATIM3_BKI | GTIMB2_C FDCANS5_R 12C6_SMB _ _ EVENTOU _
PF5 SDRAM_AS e “GTX CLK FEMC_A5 DVP2_D5 SPI6_MOSI - s X A T
ETH2_ MDI | DVPI_PIXC ATIM3_ET ATIM4_ET GTIMAS_C GTIMB2_C UARTI1I_R FDCAN3_R EVENTOU
PF6 - xSPI2_103 5 K DVP2_D5 SPI5_NSS R R Hi HIP X X - T -
DVP2_PIXC ATIM3_CH ATIM4_CH GTIMAS_C GTIMB3_C UARTII_T FDCAN3_T EVENTOU
PF7 - xSPI2_102 ETH2_MDC K SPI5_SCK 4 3 ol HIP X X - - T -
ETH2_MII SDMMC2 DVP2_HSY ATIM3_CH ATIM4_CH GTIMAS_C GTIMB2_C UARTII_D EVENTOU
PF8 - xSPI2_IO0 oL LEDCTRL NC SPI5_MISO 1 4 e HIN E/UQ];”SFIL - - T =
ETH2_MII_ SDMMCI_ DVP2_VSY ATIM3_CH ATIM4_CH GTIMA5_C GTIMB3_C UARTI11_C EVENTOU
PF9 ) XSPI2_101 CRS LEDCTRL NC SPIS_MOSI i 2 1 H4 HIN TS ) T )
xSPI2_CLK/
PF10 _ XSPI2_CLKI ETH2_PPS_ LCD_DE DVPIL DII ATIM3_CH ATIM4_CH GTIMB2_B FEMC_A3 . . _ _ EVENTOU _
N OouUT 3 2 RK T
ETH2_MII_
SDRAM_N GTIMA6_C TX_EN/ET EVENTOU
PF11 RAS = DVPI_DI2 SPI5_MOSI Hl 12C6_SDA H2 RMIL T - - - - - - T -
X_EN
ETH2_MII_
TXDO/ETH2 . GTIMAG6_C FDCANG6_T . EVENTOU
PFI12 SDRAM_A6 | xSPI2_DQS RMILTXD FEMC_A6 DVP2_D6 I X 12C6_SCL = - - = - T =
0
ETH2_MII_
SDRAM_N | TXDI/ETH2 GTIMA6_C USART7_C FDCANG6_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
PFl4 SDRAM_AS ET]]:I)Z(E)I\;[IL FEMC_AS DVP2_DS _ GTn;AMAch USA];(TLR FDC/;(NLR 12c4 SCL DSMI:JgCKI _ _ _ EVET;TOU _
PF15 SDRAM_A9 SDR:OMﬁ ET?}Z@)I\QIIL FEMC_A9 DVP2_D9 _ LPTlI\éIAJ:'T USAiT'/j FDC/;N;T 12¢4_SDA _ _ _ EVEI”\II“TOU _
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Port AF0 AF1 AF2 AF3 AF4 AF5S AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
SDRAM_Al SDRAM_ xSPI2_NCS | ETH2 MII . ATIM4_BKI | LPTIM4_IN UARTI13_R EVENTOU
PGO o BAL XSPI2_104 2 IX CLK FEMC_A10 DVP2_DI10 Ni 1 X - - - T -
SDRAM_Al SDRAM_ XSPI2_NCS | ETH2_MII GTIMBI_E LPTIM4_IN UART13_T EVENTOU
PG1 1 AlD xSPI2_I0S 3 IX ER FEMC_All DVP2 DIl - TR 2 % - - - T -
ETH2_MII_RX USART7_C
PG2 SDRAzMiAl Sg}éﬁ\f’ DO/ETH2 RMIL | FEMC_A12 DVP227D1 ) ATII\/LZ{BKI GTH\TAI/:.@E TS/USARTY FDC/;.(NU ~ . ) EVEI_\II_TOU .
RXDO NSS
]155(11{)21711\54% FEMC_Al ATIM2_B GTIMAS_E USART?.D | ppcang R EVENTOU
PG3 2 RMII RX 3 Dvp2_D13 . KIN2 TR E/USART?_ X : : : : : T :
— RTS
D1
USART6_C
PG4 SDRAM_B ETH2_MIl | SDMMC2 CKI | SDMMC2_ | FEMC_Al DVP2 Dl4 ) ATIMI_BKI | oo poe 12C1 SDA 12C8 SDA ) ) EVENTOU )
A0 _RXD2 N D4 4 ~ N2 NSS = — T
SDRAM_B ETH2_MII_RX SDMMC2 SDMMC2 ATIMI_ET USART6_D EVENTOU
PG5 = - —n . - FEMC_Al5S DVP2_DI5 - = E/USART6 12C1_SCL 12C8_SCL - -
Al D3 CDIR D5 ~ — R RIS = — T
ETH2_MII . DVP1_DI GTIMB3_B 12C1_SMB 12C8_SMB EVENTOU
PG6 - “RXER FEMC_NE3 LCD_R7 ) - RK A A - - - - T -
ETHI_PH FEMC_INT/FE DVP1_DI USART4_C FDCAN7_T EVENTOU
PG7 XSPI2_DQS Y_INTN MC_BUSY LCD_CLK 3 3 K X - - - . . . T .
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 - B SDMMC2_DO0 EI/FEMC - SPI1_MISO 1281_SD - - - - - - -
H2_RMIIL_ — NE2 YNC = = X X T
RXDO
ETH2_MII_RX = ) S .
PG10 xspiz 106 | XSP2NC | pypri gmp | SPMMC2. | FEMC NE LCD B2 LCD G3 DVPI D2 SPII_NSS 2SI WS - FDCAN3_R - EVENTOU -
S4 RXDI D1 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 LPTIMLIN USARTS R - - - EVENTOU -
~ SIN — D2 — - - - 2 X T
I_GMIL_TX_E
N
ETHI_MII
_TXDIET USART4_D
PGI2 XSPI2_NCS HI_RMII_ SDMMC2 D3 FEMC_NE LCD Bl LCD B4 DVP2MCL | ¢pit viso 1254 SD GTIMAS C | LPTIMIIN | ploie USART5_T EVENTOU )
1 TXDI/ET ~ 4 — - K - - H1 1 RTS X T
HI_GMII_
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
O/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_GMII_
TXDI
USART4_C
PG15 SDRAM_N xSPI2_DQ | ETHI_PHY_IN | SDMMC2_ DVPI_DI TS/USART4 | USARTS.C | SDRAM DI EVENTOU
CAS S TN RST 3 K 4 . . - © T .
_NSS
80/167 R AR A PR 2 7 Nations Technologies Inc.
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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_ GTIMB3_C LPTIMI_IN UARTI5_R EVENTOU
PH2 - - - XSPI2_104 CRS/ETHI_ LCD_RO - - = - - - -
KEO . y H2 2 X T
GMII_CRS
SDRAM_N ETHL_MIL GTIMB3_C USART7_C UARTIS_T EVENTOU
PH3 CEO ™ - xSPI2_IOS COL/ETHI_ LCD_R1 - - - - - - - - -
EO . .\ H3 K X T
GMIL_COL
ETH2_MIL_ UARTI5 D
TXDO/ETH2 ; DVP2_HSY GTIMB3_C USART7_R - FDCANS5_T EVENTOU
PH4 RMIL TXD LCD_G4 LCD_G5 NC - 4 X E/UARTI5_ X 12C2_SCL - - - T -
e RTS
ETH2_MIIL_
SDRAM N | TXDI/ETH2 | DVP2_PIXC GTIMB3_E USART7_T UARTI15_C FDCANS5_R EVENTOU
PH5 WE _RMIL_TXD LK SPIS_NSS : 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 DVPI_DS$ SPI5_SCK uN Hi 1 X X 2 - T -
D2
ETHI_MIIL_
SDRAM_C RXD3/ETH . ATIM3_BKI | LPTIMS5_IN UART14_T FDCAN7_R EVENTOU
PH7 KB | GMII RX FEMC_CRE DVP1_D9 SPI5_MISO ) % X 12C3_SCL SDRAM_AS - - T -
D3
] UART10_D UART14_D
PHS SDRAM DI | ¢p AM_AG ETHI_GMII FEMC D16 LCD_R2 DVPI_HSY ATIM3_CH GTIMA4_E E/UARTI0. | E/UARTI4. FDCAN2_R 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_AS8 _RXD6 FEMC_DI8 LCD R4 DVPI1_DI 5 Hi n - - - - 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 UARTY_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
81/167 R AR A FR 2 7 Nations Technologies Inc.

Hihk:
i
4 <

YT R L X Hi AL X e
+86-755-86309900 {5 H.: +86-755-86169100
info@nationstech.com Hf%w: 518057

SRR 109 S E A KE




an,
V) EIRRR

3.3.9 GPIOIE FiTh&E

% 3-10 GPIOI H A hEE

www.nsingtech.com

Hihk:
i
4 <

RN R L X B AL X SRR 109 5 B REACK R

+86-755-86309900 f%H: +86-755-86169100

info@nationstech.com WF4#: 518057

Port AF0 AF1 AF2 AF3 AF4 AF5S 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 DVP1_DS8 SPI2_SCK 1282_CK ATIM2_BKI 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 1282_SD ATIM2_CH USARTS R LPUART2_ 12C8_SDA SDRAM_D9 - EVENTOU -
6 RXDI - - = — — 4 X TX — — T
SDRAM_D2 | SDRAM DI | ETH2 MII_ 12S2_SD_E ATIM2_ET USARTS_T LPUART2_ @ 12C10_SMB EVENTOU
P13 bt RX_ER FEMC_D27 DVPI_DI10 SPI2_MOSI T R X RX 12C8_SCL A - T -
SDRAM_D XSPI2_NCS | ETHI_GMII | FEMC_NBL ATIM2_BKI USARTS_R 12C10_SMB EVENTOU
P14 M2 3 TXD4 5 LCD_B4 DVP1_D5 DVP2_D8 Ni X A SDRAM_D0 - - T -
SDRAM_D xSPI2_NCS | ETHI_GMII | FEMC_NBL DVPI_VSY ATIM2_CH USARTS_T EVENTOU
P15 M3 SDRAM_D1 3 TXDS 3 LCD_BS NC DVP2_D9 . X 12C10_SDA - - T -
PI6 SDRAxM—D 2| xsP IZA‘—NCS ETHTI)&G)E’IH FEMC_D28 LCD_B6 DVP1_D6 DVP2_D10 ATlez—CH USAiTs—C 12C10_SCL | SDRAM_D2 - - EVEI}ITOU -
PI7 SDRAM D2 | opane e | XSPI2NCSL | ETHI GMIL | oy g LCD B7 DVPL D7 DVP2 DII 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 i i ) ) i ) ) T 2
PI9 SDRAM_D3 <SPI2 100 FEMC D30 | LCD_VSYN _ GTIMA7_C LPTIM3 IN | ) e px | FDCANLR 12C9_SMB SDRAM D6 ) _ EVENTOU _
0 — - C H3 2 — X A — T
PI10 SDRAM D3 | oob M D7 <SPI2 101 ETHI MIL | oo o LCD_HSYN | GTIMA7 C | LPTIM3_ET | FDCAN4_T 2C9 SDA _ ) _ EVENTOU _
1 — — RX_ER - C H4 R X — T
SDMMCI_ 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—C],“SYN DVP2_D2 SPI7_NSS GT'%“—C FDC’;(N"—T 12C7_SDA B - - B - - EVET}]TOU -
PI13 xSPI2_CLK FEMC_A7 LCDfCV SYN DVP2_D3 SPI7_MISO GT”;AMALC FDC/;N@R 12C7_SCL - - - - - - EVET}]TOU -
Pl14 XSPI2_NCL FEMC A9 LCD CLK DVP2 D4 sp7 Mosi | ATIM3_BKI | GTIMA7_E 12C7_SMB _ ) ) _ ) ) EVENTOU )
K — - — - N2 TR A T
ETH2_PPS_ ATIM3_BKI GTIMB3_E EVENTOU
PI15 oUT LCD_G2 LCD_RO DVP2_DI13 NG TR - - - - - - - - T -
82 /167 AR 7 AR 25 Nations Technologies Inc.
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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 UARTI5S 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 UARTI5 T | FDCAN8 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_ . ATIM4 CH | GTIMB3_C UARTI3 R | UARTI5.C | FDCAN7.T . EVENTOU
PJ3 RX DV LCD_R4 DVPI_DI4 | SPI7_MISO > 13 TS TS X 12C9_SDA - = . N )
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 D8 ATIMZZ—CH F Dc‘;NlT _ ) ) _ ) ) ) i i EVEI}ITOU i
PI7 FEMC_D3 LCD_GO DVP2_D9 ATH‘;T%I—CH F Dc‘;m—R - - - - - - - - - EVEI}]TOU TRGIN
ETH2_MII_ . ATIM1_CH ATIM2_CH | USART8_C UARTI2_T UART14 R | FDCANS_T EVENTOU
PJ8 RXD2 LCD_GI DVP2_DI0 N ) TS X TS X 12C8_SDA - - : N )
ETH2_MII_ ATIMI_CH ATIM2_CH | USART8 R | UARTI2.R | UARTI4 C | FDCANS R EVENTOU
PI9 RXD3 LCD_G2 DVP2_DI1 3 N TS X TS < 12C8_SCL B - - T -
FEMC_D5/ ATIMI_CH | ATIM2_CH UARTI2_C | UARTI4 R 12C8_SMB EVENTOU
PJ10 FEMC DAS LCD_G3 DVP2_D12 SPI5_MOSI N 5 S X i B B - - T -
FEMC_D6/ . ATIMI_CH | ATIM2_CH UARTI2_ R | UARTI4_T EVENTOU
PJ11 FEMC DAG LCD_G4 DVP2_DI3 SPI5_MISO B N TS X - - - - . T .
PI12 SDMMCI1_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
PJl4 FEMC_CRE LCD B2 DVP2 D13 AT“VZ‘—C“ 1210 SCL - . ) : : _ ) ) ) EVEI;TOU i
PI15 FEMC_BA LCD_B3 DVP2 DI2 ATIM4_CH _ ) ) _ _ . ) ) ) EVENTOU i
A 4N T
83 /167 AR 7 AR 25 Nations Technologies Inc.
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b
% 3-12 GPIOK R 88
Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PKO ETH2_MIL LCD_G5 DVP2_D7 SPIS_SCK ATIMI_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
S, ATIMI_BKI | ATIM2_BKI 12C3_SMB EVENTOU
PK2 FEMC_All LCD_G7 DVP2_D5 3 T
PK3 xSPI2_l06 FEMC_D7 LCD_B4 DVP2_D0 ATIM& BKL | 1)c10_ spa - - EVENTOU
— - - —~ N2 - T
PK4 xSPI2_I07 FEMC_D9 LCD_B5 DVP2_DI1 GTH]V_'[‘]“—C 12C10_SCL - - EVEI}]TOU
xSPI2_NCS GTIMA6_C | 12C10_SMB EVENTOU
PK5S h FEMC_D11 LCD_B6 DVP2_D2 H A T
PK6 xSPI2_DQS | FEMC_Al2 LCD_B7 DVP2_D3 GTIMA6_C 1 1510 spa EVENTOU
— ~ - — H3 - T
PK7 - FEMC_A15 LCD_DE DVP2_D4 GTI%A"—C 12C10_SCL - - EVET}]TOU
84 /167 AR 7 AR 25 Nations Technologies Inc.
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4.1 MRS

B B, T PR AL, Vs LT

4.1.1 /M RKEE

TEREANRAE N 7 VR TR UL NS 2 &P . Wt BRI/ B L 24 S 28, ANSrEE a2k BT
W EGEE TSR EAE B, SN KR R @ A 5, P S I = A5 AR 1 20 A (3 £3)) 15
|

4.1.2 BLRIKAE

BRI RE, SRR T Ta=25°C Al Vpp=3.3V(2.3V < Vpp < 3.6V HEVE ). XEHHRA A T %44
T ARENIRK

4.1.3 SR g 2R
BRI, ST (5 T S R

4.14 BHEE
B 51 I K 1) £ 8 % o T 41 o

www.nsingtech.com

Kl 4-1 SIS

—X MCU

30pF —
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MCU
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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 -

1. LRI OuF B B B0E L5 EV b o

87/167 B RBAR M 43 BRA 7 NSING TECHNOLOGIES INC.
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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 43117

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
| . 2233 Voo/Vopa LR 2R A BLIRL(HE R BT (D@ 150
IVDDSMPS £ VDDSMPS L IE £ ) isk FRIR (LR HLIR (D@ 700
Tveap 23T VCAP BLIRZE ) s B (D@ 1000
Iyss 223 VssHi 26 (1) 5 FRLIRL (U HE L) D@ 1150 mA
Lo ARV ORI 1] 51 B L 4 L PR 12
FERV ORI ] 5] B i i 12
Ingpry@®) NRSTH| IE N BT -5/0
88 /167 B RBAR M 43 BRA 7 NSING TECHNOLOGIES INC.
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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.

# 4-3 BRI
w5 Eiipr 8 AL
Tstg A7 IR VE 40 ~+ 150 °C
T KSR 125 °C
89/167 R AR B 41 FRA E NSING TECHNOLOGIES INC.
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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.
90 /167 B RBAR M 43 BRA 7 NSING TECHNOLOGIES INC.
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4.3.2 VCAP M EF B
F KA SR 2 T E VCAP 31 B EE 5 B 22 Crxr B VCAP 31 MIKSZHL. % 4-5 3558 T Cexre
VCAP 5| P EB AN MR L2 28

4-5 HPER LA Cext

ESR
RLEAK
1.  ESRZZFBHLE
% 4-5 VCAP TAE%M
et 2 %AF
CEXT AE LDO 22uF + 44 0.1uF
ESR AMERELZY ESR <100 mQ
91/167 R AR B 41 FRA E NSING TECHNOLOGIES INC.
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4.3.3 b B AR S ) AR
TP SRR KIEF 4-4 5UH TIIRBHRIE 2S5 °C) R H! .

# 4-6 b HAIE ) 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 .

4.3.4 PR ALAN B Y2 i AR g i
TR IS EUR IR 4-4 51 FOFRHER (25 °C) F AT Vo Ut L Rl i .

* 4-7 WHRE AL A YR R 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
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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

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

R4S HEKSHREE
&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® \Ys
L H PR B A A
Ts_sg) RS, ADC FSREERS - - 2 17.1® us
[a]
ARVEENMNIEE | VDD =3.3V
AVsg - - 50 mV
R -40°C< Ti< +125°C
1. S WOSRRE ) B) R sk B A () 2 IR A A 21
2. BEIFRIE, AFEAFE K.
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4.3.6 SLEE HERFE

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

4.3.6.1 B KHEREFE

RIS T R 5 2% A

B PR VO S TR, HERS ST b
B A RINEA T ORPTIRAS, BRIAERE AU

W TCM f7A# 2% 77 7] B[R] 8 B2 3] fir e 18 17 1 e i e

B R TR IIRETT A (R IXASSHL TAE BB RS R I BT ).
B CYIFIANEIT: AXI. AHB. APB 4R R AL E 25k
|
*®

Vop 8% Vss(To 1 %) »

VDD=3.63V, %iili% T 125°C.
4-9 F1F 4-10 F A S H, RRIEAEIIRE(25°C. 85°C. 105°C) R, Veap Al Vpp At B HELE TR HY

* 49 BT RBRRIERE, RIDFE ITCM 24T, {88 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. HEAHEEE, AEAF PR,
F 4-10 EEIRBAERN T R EBIRHEFE, B ITCM 21T, ZEf8 Cache

7 Ta =25°C Ta =85°C Ta = 105°C B
o S8 At fsys
el Ivcar Ivpp Ivcar Ivpp Ivcar Ivbp iz
s | CTERMELCBREE ) Goom | 2464 1.0 322.1 12.9 4206 14.6
n RN S
Iop® | mA
FH VDD=3.3V, 400M 171.1 10.3 242.4 11.6 3345 13.5
Vcar=0.9V
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e ey o
BRRE | SR ER, SCH 600M 98.2 6.5 148.3 7.9 209.6 8.7
ZE) IEEEIN: S
VDD=3.3V, 400M 70.3 5.8 118.9 6.3 178.0 7.6
Vcar=0.9V
1. HZEEIEEERE, AEAFEH .
4.3.6.2 fRINFEE IR IE FE
MCU 4bF R 51| 644
B AN VO I E A TR, FFERER— NS L—Vop Bk Vss(E ).
B TA MM T R HPIRAS, BRIAESRA U o
* Ta =25°C Ta =85°C Ta =105°C
4-11
1AL
Aty
B B
= %M
ﬁ T Ivcar Ivpp Ivcar Ivpp Ivcar Ivpp fr
[ HE,
MiiRlE]
R
=
STOPO 1
IRSE AN =033 P 3 RC R 3 28 AR 7 s
v e ) 5.1 2.7 455 33 95.5 3.7
AT RFPIRAS, BT GPIO 4b FHERLIR A
A=V
Ipp E R %247 F, RTCHTIF, IWDG % 04 032 . 0.60 670 L6 mA
STANDB | 1y Backup SRAM {4 ' ' ' ' ‘ '
Y #F
BRI AL 0 E
- HEIRG AT IF, RTC KM, TWDG %
il 0.42 0.31 3.36 0.65 6.65 0.95
], Backup SRAM A4
1. HZEAPREEE RARIE, AN,
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# 4-12 Vear R T B K H
L::A
#s e 20 x4 Ta =25°C Ta =85°C Ta=105°C |
1A
Vear BT 4 Vear=3.3V, LSE 5%[4], RTC <[], IWDG 3%
Ipp® i i 59.1 332.4 591.1 BA
B L B, Backup SRAM AMf4
1. AT SRRE, AEAF=PIER.
97/167 R AR B 41 FRA E NSING TECHNOLOGIES INC.
Mkt EYITTRT X R IG X S 1092 [H R B A K JE
MG +86-755-86309900 fEH: +86-755-86169100

4ik:  https://www.nsingtech.com Mi%: 518057



L
V) EIRRR

4.3.7 S ERET BP IR R

4.3.7.1 RIES IR BHIR (SRS B

AP ERIR AR B s AR I B
ST, HSE #Rymas <M, # A5l BEONARIE 10,
AN PSS AT A 3R 4-13, HEFERIBT B NI T A 4-6 s .

www.nsingtech.com

B 4-13 TSI P B SR

&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; .

4-6 SR R I R IR AT T

VHSEH

VHSEL

90%

10%

tr(HSE)—

External Clock Source

JuUuUL

fHSE ext

*+Lf(HSE)

<7THSE4>§

< ™tW(HSE) <™ W(HSE)

Iy
0SC_IN

4.3.7.2 {RESM R BFIE (LSED
FEFS BN, LSE IG5 KCH, MNGIBAFRE VO. SRS 5 A FF &R 4-14 IIRE, HER e

NETZE 4-7 FiR.
R 4-14 KRS P i 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.

B 4-7 SM AR R SR B SZ TR 5

VLSEH —_—
90%

10%
VLSEL -

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

T gg—»

External Clock Source

JUuL

4.3.7.3 FEANEBI 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

& 4-15 HSE 4~48MHz 3335 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 ) ‘ )
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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. tsumsey& A s E], 2 MK REHSETF ah Il &, BH 215 208 I SMHzIR ¥ 1% B 1] o X AN EE R E — MaHE I S A B R
LI EAR R, AT AR A A 3 R AN [ T AR K.

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 el iEIR AT R (I 4-8) o CL1 I CL2 JFH Al dg ksl il g S15 8 — N5, E42 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

& 4-8 ¥ FH 8MHz 44 fry S B B F

Resonator with

integrated capacitor
—— OSC_IN fy
I | C— T
| L sy R, | Gain =
| | Resonstor control
I 'l'—'\/\/\,—{
_— e e - - =
= Cp, Rexr” OSC_ouT

1. Rexr $UE H A AR R UE -

4.3.7.4 (KBS ERITBHIR (SN iR/ MR %2 )

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.

% 4-16 LSE 1535284540

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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B 4-9 i 32.768 kHz {4 ff) St KU B

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

4.3.8 P ERET BRI
% 417 B 419 P IO SHOLIRIGE 44 BUAHIFRBHRIER Voo B IRHL IR A FE LR MR 11 10

4.3.8.1 64MHz 3% N R 25 (HSI64)

£ 4-17 HSI64 528451k
=) ZH %AF B/ ME HRIE BAE E:<Viv
VDD-3.3V, Tis 25 degrees C
DS o ’ ’ . .

flsios BER Wtk o 63.68 64 64.32 MHz
TRIM YAk VIS - - 0.5 - %
USER TRIM " ;.

COVERAGE PP CHEB SV | + 32 steps +4.79 +5.60 - %

VDD=3.3V,T=-40~125C,

R . 1 -2 - 2 %
5 FEE VL 1 [ B ’
HSI164 IR 7% 28 i)
ACCrisiss o PR w1k
>4
VDD=3.3V,Tj=-20~105C
e ) : 15 - 1.5 %
PR AN B AL 5 )
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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 R 3% 28 JE Zh i
tsu(HsIes) N ki 28 S - 1 6 10 us
[&]
DuCy(HSI64) esl=a - 45 50 55 %
IpD(HSI64) HSI #R % 2% DI - - 250 350 LA
T PR
Pr jitter ﬁg? LR AR - - 50 - ps
4.3.8.2 FIE N IR ERMSI)
# 4-18 MSI R % 245
] e 20 %M B/ME HRE BAE E:<X VA
VDD-3.3V, Ty =25°C, £k
DB ’ ’
fisi S I, BRI\ MSI=16MLz 15.84 16 16.16 MHz
TRIM PR &K - - 0.175 - %
USER TRIM s 2
COVERAGE FA P s 7 6 3 B + 32 steps +4.79 +5.60 - %
VDD=3.3V,T=-40~125C, i ) 5 o
R JE R 1 1 7 5 °
ACCwsi MSI R 2% BIA 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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4.3.8.3 1RIE N FIRG F (LS

& 4-19 LSI R S 4t
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 R AR

2. MRS 4 BRI

3. HEHHRE

4.3.9 MARTHFEAR SR RE ) B[]

2 4-20 B tH R IR [E] 52 E — 1 64MHz 1) HSI RC 4iR37 # (10 W i B 0 B A5 380 o et P56 FHD ) R b 54K 224 T
R BRI E -

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

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

FITA PR E) 2 5 FH R B2 IELRE (25 °C) R L L TR 75 & 36 4-4 [ 25 E DI =15 3

R 4-20 {RTHFERER KR AR [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

4.3.10 PLL33M:
F 4-21 M1 4-22 5| S EOR 8 R (25 °C)RI L L L JERF & 1 3R 4-4 2 E 155,

4.3.10.1 PLL1/2/3 &

# 4-21 PLL ¢t
=} ﬁﬁ Y
Gines 2% Bafr
B/ME BAE | RXEO
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

4.3.10.2 SHRPLL %yit

% 4-22 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 -

4.3.11 285% B RNAE (RS 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
# 4-23 ESD X B K&
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 4-24 FHEHL
#5 ¥ & HRA
LU YRS Ta=+105°C, & JESD 78E Mk A
1. FEFERFEM TR
4.3.12 e
R 4-25 FrfsdaetE
#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
4.3.13 1O 4Rt
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.

£ 426 1/0 B fe:

5 i %M B/ME HRE BXE B
o Vpp=3.3V 2 - Vb
Vi LN =N
Vop=2.3V 1.7 - Vobp v
N Vbp=3.3V VSs - 0.8
ViL B N HL P
Vop=2.3V VSS - 0.7
o e Vpp=3.3V 200 - -
Vhys B R A 2 2% F R R (D mV
Vop=2.3V 165 - -
ViL sdram SDRAM IO Vop=3.3V VSS - 09 \Y%
106 / 167 B RBAR M 43 BRA 7 NSING TECHNOLOGIES INC.
Hohik: SRR L X AL X R 1095 [F R A K E
Hifi: +86-755-86309900 fEH: +86-755-86169100

4ik:  https://www.nsingtech.com Mi%: 518057



e\

" ¢ BRI www.nsingtech.com
H R P B
SDRAM 10O
VH sdram L Vop=3.3V 2.3 VbD A\
HN LT B R
SDRAM IO Jii 2 i fil % % ¥ K
Vhys sdram Vpp=3.3V 200 - v
O
. ) Vop=Maximum
Tike NI : -5 5 nA
Vrap=0 &%, Vpap=Vpp®
Ifs i NN HLIR for FT GPIO® Vop=0, Vpap=5.5V - 20 uA
N VDD=3.3v,Vin= Vss 16 614 kQ
Rru 55 bR SR E®
VDD=2.3~3.3v,VIn= Vss 16 142.6 kQ
VDD=3.3v,Vin= VDD 16 61.4 kQ
Rep 59 N H A HL @
VDD=2.3~3.3v,VIN= VDD 16 142.6 kQ
Cio /O 5 I B - - 5 - pF

1 JEERH AR TR BT HR I .

2. £/100mV.

3. WRAEARAR S B FLAL R

UUMEE R

CREVHfH, AEA I

A NI

4, LRI R A A BT A — AT R FIPMOS/NMOSSEE .
5. Veap2dE 10 &I HBE .

B 1/O i A #j& CMOS Al TTL A (A 75 AL B),

N
i&-

IR B FELR

GPIOGHE % N\ /A H i 1y AT DA WA i HE 22 7R +/-12mA L. fEFH P N AR, 1/O BRI %0 H 0 ZUFAIE SRS LI

ANHEIE 4.2 545 I 40t i oK e (8 :

B T 1O %5 M Vop E3REURT IR A, I E MCU 7 Vpp E3REUR B KISAT Hif, ASREET

EAH Tvpp(FK 4-2).

B T VO b FTRUSIF N Vs i H 1 B

B KAEE Tvss(R 4-2).

Y R

BRAEREI VLT, 3R 4-29 4 HH K SHO2 3R B

H 1/0 %t AR &3 2¥ CMOS F1 TTL #.

VR, BB MCU 1E Vss B3 H B Kz 4T

AR SE T 2801 CMOS T. 28, TTL &

YRt e K

R, ASBERE 4]

L (25 °C)M Vpp L LR RS 3K 4-4 R FINES 2. e

R 427 FT 10 W REHRD
IR Ion, IoL, Ion, IoL, 4
VDD=3.3V | VDD=33V | VDD=2.3V VDD=2.3V
2 2.7 33 1.9 2.3 mA
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4 5.7 6.6 41 46 mA
8 112 133 8 93 mA
12 16.8 19.9 12.1 139 mA
1. HWIRIE, AR FI,
% 4-28 TC 10 W EE /1RO
s Ton, ToL, Ton, ToL, 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,
£ 429 Fiih RO
e ] %1 w®/ME mAHE LA
Voo=3.3V, loi®=2/4/8/12 VSS 0.4
VoL i K HLP
Voo=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 4-27.
5. PCI3,PC14,PCISANFESLTE B -
A SR [ A
BRAEREAIULI, 2 4-30 FIE 4-31 41 H 2402 i A SR IRFE (25 °O) MM L LR FF & 3 4-4 (1 26 I 15 3.
& 4-30 FiAERRE (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=10 pF, 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 4-31 TR A ARE (FTI0) O

PMOD
ERE ine) ¥ & B/ME | BKE | R
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
) = N
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
t/td® 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 - 136
C=50pF, 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
() SN
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
/1> FF [0 1 4 H E FL P 38 s H P — 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& _ -
C=30 pF, 2.3 V<Vpp=2.7 V& _ 3
C=10 pF, 2.7 V<Vpp<3.6 V¥ - 151
C=10 pF, 2.3 V<Vpp=<2.7 V¥ B %
C=50 pF, 2.7 V<Vpp<3.6 V& - 6.97
C=50 pF, 2.3 V<Vpp=2.7 V& - 0.65
B T RSB B | C=30 pF, 2.7 V<Vpp<3.6 V& - 4.66
b Eﬂiﬁgﬁ BRI C=30 pF, 2.3 V<Vpp<2.7 V¥ B 8.4 ns
C=10 pF, 2.7 V<Vpp<3.6 V¥ - 226
C=10 pF, 2.3 V<Vpp=2.7 V¥ - 4
C=50 pF, 2.7 V<Vpp<3.6 V¥ - 7
C=50 pF, 2.3 V<Vpp<2.7 V& B 38
C=30pF, 2.7 V<Vpp<3.6 V¥ B 106
Fmax® BRI C=30 pF, 2.3 V<Vpp<2.7 V® - e MHz
C=10 pF, 2.7 V<Vpp<3.6 V¥ - 00
1 C=10 pF, 2.3 V<Vpp<2.7 V¥ B 3
Fast C=50 pF, 2.7 V<Vpp<3.6 V& B 482
C=50 pF, 2.3 V<Vpp<2.7 V& B 2.9
Gt e PR HSF Y NP8 | C=30 pF, 2.7 V<Vpp<3.6 V& - 328
b Eﬁﬁﬁgﬁ WPEBEY SR 23 Vv v - 01 ns
C=10 pF, 2.7 V<Vpp<3.6 V¥ B | 65
C=10 pF, 2.3 V<Vpp<2.7 V¥ B 598
1. W&,
20 REIRERNE SR
(tr+tf) < 2/3 T
st < 120T
45%< 573 <55
30 BRI TR b 1) 43 ) 58 S T 90% F1 10% 28], BAK 10% Fl1 90% Z [] .
4. BRAMERS.
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Bl 4-10 Sy AT s X

EXTERNAL OUTPUT on

90,% 10%
I I

CL
| traoyout I | taoyout | |
| 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 4-11 FE5IER
DVDD VDD DVIDD
Signal Input »| Chip core » Output /O » Signal
AN 50%
Input 9
Input /<—DVDD p 50% VDD
+—Delay Delay
Output, 50% Output,
VDD 50% DVDD
4.3.14 NRST5| gt

NRST 5| i NIRBh i H CMOS LE, WIEMR—NARERTIT ERi B, RPUZ LK 4-32). BRIERRAU
W, 2% 4-32 51| (80200 R EER B (25 °C) R H HL 754 2% 4-4 IR 26 B8 3 .
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# 4-32 NRST 5] 5k
=) 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%)
B 4-12 B3 NRST 5|

VDD

S R
External reset c1rcu1t(') i

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

=t

L JEBAEH
2. A ARIENRST S| R AL RERS IR T-38 4-327 F1 H KB K Vieowsn BA R, S IMIMCUABETG 2 R A
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4.3.15 TIMER} #84F M
* 4-33. K 4-34. K 4-35 FI5R 4-36 5 IS B W HRIE .
B ot N 2 I ThRE S IR B bR e B NI ZR . AREBISHEl . PWM S i) AR MEVERS, 5 W 4.3.13.

% 4-33 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 4-34 GTIMAL1/2/3/4/5/6/7 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,
%+ 4-35 GTIMB1/2/3 $E®
"5 e 24 A s/ ME BAE AL
NN - 1 - tTIMXCLK
tres(TIM) }N\HEEH— %%ﬁ%#ﬁj— ]E—J
frimxeLk= 300MHz 3.33 - ns
. N - 0 frimxcri/2 MHz
fexr CH1 & CH4 ¥ 58 I 25 J1 B S g 22
frimxeLk= 300MHz 0 150 MHz
Restim SE I 48 7 PR - - 16 bit
Lk T AR, 16 AT BRR - 1 65536 tTIMXCLK
tCOUNTER
o ) 381 frimxck= 300MHz | 0.00333 218 us
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- - - 65536x65536 tTIMxCLK
tMAX_COUNT R AT REAITHEL
frimxeLk= 300MHz - 14.3 S
1. HEIFRAE, AR HR,
2 4-36 LPTIM1/2/3/4/5 Fpi:®
"5 S8 %A B/ME BXE AL
R - 1 - tTIMXCLK
tres(TIM) TE B 23 43 A (1]
frimxeLk= 150MHz 6.67 - ns
vt - 0 friMxcri/2 MHz
fExT IN2 H1 OUT € I #8843 2
frimxcLk= 150MHz 0 75 MHz
Restim 5E I 287 A - - 16 bit
kT AR ENET, 16 Sr i as - 1 65536 tTIMxCLK
tCOUNTER
b 11 frimxeLk= 150MHz 0.00667 437 us
- - - 128x65536 tTIMxCLK
tMAX_COUNT BT RE R
frimxeLk= 150MHz - 55.9 ms
1. HEIFRE, AR,
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4.3.16 SDRAM$#1E

F 4-13 SDRAM £ 5 E
| w(SDRAM CLK) |
I
| |
SDRAM_CLK /_\_/_\_/ \ / \ /f \ r \ ( \ / \ /
I
1d(SDRAMiB/\)—>!_:<— : | ! ! —>]—<—| : th(SDRAMIiBA)
SDRAM_BA[1:0] X Bank i X
WSDRAMA) - I I | | | |
A | | | I 1 1 1 1
SDRAM_A[12:0] X Row j X Column 0 X Column 1 X Column k X Column n X
; —»f——{=— th(SDRAM_A) i i X i
| I | | | th(SDRAM_NCE) | |
SDRAM_NCE[x] H— td(SDRAM_NCE) I | | 4>i—/|L7 |
b ! ! | | - |
T l 1d(SDRAMJNRAS) | " f f f f
SDRAM_NRAS ——lt:_/ I | | | |
| l —>|_l<— lh(SDRANILNRAS) | | | |
| | ! I I I I
| I ' | | I |
| td(SDRAM_NCAS) l I I th(SDRAM NCAS) [
SDRAM_NCAS | | | | |
| B . | | —
[ I \ | | | | \
SDRAM_NWE / | | | | | | |
| I l lﬁ(SDRAMiDII) | | |
| : : B R : | | |
SDRAM_D[31:0] : ] } K Data 0 X Data 1 X Data k X Datan X
! I I (SDRAM DI)
& 4-37 SDRAM ZiffF O
Symbol Parameter Min Max Unit
tw(SDRAM_CLK) SDRAM CLK J&## 7.51(133M) -
ta((SDRAM_BA) TEfit XA 25 (] - 3.51
th(SDRAM_BA) FEfit DX I AR FF I (1] 0.8 -
ta(SDRAM_A) k(17 /51)) A R[] - 3.51
th(SDRAM_A) k(17 /81)) PR A=¢ I 1) 0.8 -
ts(SDRAM_NCE) e Akt (A - 3.51
ns
tW(SDRAM_NCE) F I LR (8] 0.8 -
t(SDRAM_NRAS) | SDRAM_NRAS 15 %A /] - 3.51
ts(SDRAM_NRAS) | SDRAM_ NRAS {7 ] 0.8 -
ta(SDRAM_NCAS) | SDRAM NCAS 15 ZH[A] - 3.51
ts(SDRAM_NCAS) | SDRAM_ NCAS {##¢ ] 0.8 -
t(SDRAM_DI) R N FRE S (] 1.2 -
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‘ t:(SDRAM_DI) ‘%&%Eiﬁﬁ)\f%ﬁﬂﬂ‘l‘ﬂ TBD - ‘ ‘

E 4-14 SDRAM B FHE

SDRAM_CLK

AN

X Bank | | X

'_| | ! i | | i

i [ | . 1 1
X Row j X Column 0 X Column 1 X Column k X Column n X
I

| —>'—'<— th(SDRAM_A) |

i | I th(SDRAM_NCE)
H td(SDRAM_NCE) %—
| : I

td(SDRAM_BA

SDRAM BA[1:0]

td(SDRAM_A)

SDRAM_A[12:0]

SDRAM _NCE[x]

T T T
I I I
I I I
l I I
| | I I I
T td(SDRAM_NRAS) | T f f
SDRAM_NRAS | | | |
: l —»I—L— th(SDRAM_NRAS) | I I
1
I I I
! | | ! !
SDRAM NCAS i td(SDRAM_NCAS) | I | th(SDRAM_NCAS) I
- S I I I
| }
. I I [ I
SDRAM NWE i td(SDRAM_NWE) | | l th(SDRAM_NWE) I
- | | I I I
! I |
| td(SDRAM DO) | : | |
—_—— -
I [ [ | l . 1 | 1
SDRAM_DJ[31:0] : : K Data 0 X Data 1 X Data k X Datan X
I I h{SDRAM_DO) i | |
—— e
| | I | , ! ! I !
SDRAM_DQM][3:0] Byte Mask X
|

T T T
| —-|—l<— td(SDRAM_DQM) ! | |

th(SDRAM_DQM)

& 4-38 SDRAM S @

Symbol Parameter Min Max Unit

t(SDRAM CLK) | SDRAM_CLK J4 i 7.51(133M) -

ta((SDRAM_BA) TEfit DX 3 25 (] - 3.51

ts(SDRAM_BA) AEff DX I AR FF Y (1] 0.8 -

td(SDRAM_A) Huhik (7/31) A 280 [a) - 3.51

th(SDRAM_A) Hudik (17/31) PrIERS [A] 0.8 - ns
td SDRAM_NCE) e A [A] - 3.51
tW(SDRAM_NCE) i R FR I [A] 0.8 -
t(SDRAM_NRAS) | SDRAM NRAS 75 ki - 3.51
tW(SDRAM_NRAS) | SDRAM_NRAS f# 51 g 0.8 -
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ta((SDRAM_NCAS) | SDRAM NCAS 5 2 ] - 3.51
t(SDRAM_NCAS) | SDRAM NCAS {f-F¢ i) 0.8 -
ta(SDRAM_NWE) B fdiRe A 2t A - 3.51
ty(SDRAM_NWE) EAfHE PREFT H] 0.8 -
ts(SDRAM_DO) HH i o A Ak (] - 3.51
ts(SDRAM_DO) HA i o R AR B (] 0.6 -
ta SDRAM_DQM) At 7 R W AR (] - 3.51
ts(SDRAM_DQM) At 7 7 A CR R B (1] 0.8 -

4.3.17 B 1R

& 4-39 IWDG B KRB/ M E SB[ (LSI =32 KHz)

W4 PD[2:0] B/MHERL[11:0]=0 B RL[11:0]=0xFFF R
/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
1128 101 4.0 16384
1256 11x 8.0 32768
1. BBHRE, AEAFEFINER.
% 4-40 WWDG B KA1 B/ 305 A 1l (PCLK1 = 150MHz)
Bisr s TIMERB|1:0] B/t Bkt A
N 0 0.02728 445.54
2 1 0.05456 891.07
ms
/4 2 0.1088 1782.14
/8 0.2184 3564.29
1. HBIHRIE, ATEAFEHINER.
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4.3.18 PCE: DKk

BRAEREA UL, 3R 4-41 B S EOLME FAREEERE, foou SERA Vop fEH R R & 3 4-4 I ENES 3],
P PC % D fF G bndt PC@E ML, (HA W FERH: SDA I SCL A& RN 51 M, 47 & v
s, 725 AT Vop 2 [ PMOS & #9511, (ERIFLE.

PC RS T38 4-41, A R4 N5 2 HDae 5| I(SDA Al SCL)IRHETER, 2 WA 4.3.13 77,

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
tau(sTA) HE MR ELR T | 47 - 0.6 - 0.26 - 0.16 - us
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
trspa) N SCL=40

SDA A1 SCL F B&Hs} [a] - 300 - 300 - 120 10 ns
tf(SCL) 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
[F] (A 2 25 IH)

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,
119/167 R AR B 41 FRA E NSING TECHNOLOGIES INC.
Bk TRYNTT R L X B BTG X S B 1095 5] R Ak
Hifi: +86-755-86309900 fEH: +86-755-86169100

4ik:  https://www.nsingtech.com Mi%: 518057



www.nsingtech.com

L
V) EIRRR

B 4-15 IXC R LR W F L s g

VDD VDD
4.7KQ" %@;_71{9 1000
1
IC Bus M SDA
A SCL
3)
100Q2
Repeated Start
Start Condition '?mdmon
SDA
~ [
y )< g - < Start Condition
> - e 4
tromat T MDA e tagspa) S \ o \_
ty(spia) thspay P T Hy(STASSTO)
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.

i PR B L e T 12 CBE TP
3. BRI T PR R, AL AT R, 5 SR .

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).

A N 2 FH ThBE S ISP 19 NSS. SCLK. MOSI. MISO, I2S i) WS. CLK. SD)HFEVERS, S W

2.

43.13 =Y O ui 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,
& 4-16 SP1 iy FHE - 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 \ It
/ |

| . B te(scLK) o /7 g th(Nss) I :

| su(NSS) = ”

e e e
CLKPOL=0 | Y | !

! | bwscikm | | | | |

| | tweceky) | I I : I : :

I > I

|

| ' !

CLKPOL=1 | | | | W tyscLK) : .
ta | | | dis(SO)
| taso) I : It sor p th(sg}' ! trscLk)
1, . / \ |
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. S E T0.5Vop, SMIFCLA30pF,

Bl 4-18 SPI B Pl — EEK O

NSS input /// /
| te(scLK) |
< > |
CLKPHA=0 : '
CLKPOL=0 | : |
I l [ | I
N ' | | N
CLKPHA=0 : ' | !
CLKPOL=1 : | : :
| | | : I
I ' | | B
CLKPHA=1 ! | !
CLKPOL=0 : : : : |
(AN S
CLKPHA=1 ! | ! o
| | | IN tyscLk)
CLKPOL=1 | I D trscrx
toumn | : |~ TwSCLKm) | I IJ(L )
> ! :‘ bu(scLKL) | , |
wsomn NI wssm + W Zeeint X wmm X
———+— !
thovy | , :
|
MOSI output >< MSBout | >€ /Bt 6-1 out : D< LSB out ><
|
<> |<—>|t
tyMO) h(MO)
1. & A #E T0.5Vop, AMBCLN30pF.
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R 4-43 1°S RO
5 e b s w/ME BAE Bhr
fmerk 12S 3 i e i % e 256x8K 256Fs®)
AL ; j G) MH
ferk RS E i Ii‘%iﬁ(fﬁ 2b¥t) 64Fs z
1/tecrky MAE(32bit) - 64Fs®
DuCy(SCK) | IPSMHABT 5 7S th 12S AAE 30 70 %
s WSH A ] LR 122 - :
thews)(D WSERHFIN [A] FAE ggg ; -
N " 1252 -
sy O WS I ] e 5 7 -
thews)(D WSTREFIN [A] A ggi 8 :
toccirim ) N i 312.5 -
= A Y B | -
LT ——| CLKRAIHA ) e :
tsu(SDﬁMR )(I) j‘:‘ﬁ'}q&% i;:g 2 :
LA/ PN E VA | 252 7 N
tousp_sr)) Al 1253 7 N ns
th(SDJv[R)U)(Z) EHEUE ggg 8 -
MR AR 5% 1
th(SDisR)(l)(Q) Al 1283 1 -
2 i
s st D | BRIk 2 ) WA BRI IF) 2 : 2
2 -
tsosr® | M R 1 WRIE B (R 2 F) o2 2 :
tuso D | Bt 20 ERIEBE AL ZIR) == : ¢
o | HdE I R LRSI L F) =2 g :
1. I ORIE, AR HR,
2. KT feeko
B 4-19 1’S MRS FPE CERIRIE0 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)
| ' | | 110
WS input \ | |
inpu | | | L /2R Y/
tuws) | — | I‘ V(S,]ID’ST) , !4—>II B
SD transmit >< Last bit transmit® >< I MSB transmit >< /. /Bit n transmit >< Last bi.t
| transmit
tsu(sp_SR)| th(SD_SR) \
—le—
i I L ,
SD receive >< Last bit receive® >< MSB receive >< / /Bit n receive >< Last_blt
rece1ve
123 /167 & R AR 43 FR/A & NSING TECHNOLOGIES INC.
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1. &S %ET0.3VopM0.7Vop.
2. AT ERARAL R B . TR — AN AT A XA AR AL 1 I BRI

A 4-20 IS AN FE CREREHEO O

te(cLK) trcLk) tycLK)
; g e
|
CLKPOL=0 )
| I | I I
| I | I I
: I : I I
CLKPOL=1 |
| aws | I | I [
I W) | twekm twcLkL) | | | o)
—\ | < ’I | Iy —
WS input | |
pu \\ | | | Y/
| | |tv(SD7MT) 77 | th(SDﬁST)
! | |‘ > , h
} | | -
SD transmit >< Last bit transmit® >< IMSB transmit >< //Bitntransmit >< Last bl.t
| transmit
, tsu(SDﬁSE& thsp MR)
I I / -
SD receive >< Last bit receive® >< MSB receive >< / /Bitn receive >< LaSt.blt
receive
1. & A& E T0.3Von0.7Vop.
2. TN EARAL AR AR — AT LR XA AR AL Rk AU
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4.3.20 xSPIE: O 454
# 4-44 xSPI 7£ SDR A T K0
"5 BH %M B/ME HRE BXE AL
Fex % 23V<Vpp<3.6V,
e XSPI I Bfiffi Croan=20 pF - - 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/(n+1)
tsaN) B N B S S ] - 3 - - ns
th(iNy N B CREFIN 1] - 1.5 - -
tvouT) i HH B A A5 ] - - - 0.5
thouT) i R O TR RF I 1] - 0 - -
1. PFrEE¥EH T )\ &MY SPHE .
2. HEITHRIE, ATEAEFEF IR,
& 4-21 xSPI{E SDRIEX FHRIREHF
tr (e | | tncml
l l !: tex) :l I‘ tw (cKH) :I . tw (CKL) R
Il | | [ I | (N
| | | | | | |
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‘ (lN)I th Ny I
' o e———
"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
O MR 4 S ) - - : 3 s
tsf(IN)
Lt N R 1) - 15 i -
hf(IN)
125/167 B RBAR M 43 BRA 7 NSING TECHNOLOGIES INC.
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TXDE[7:0] =0 - - 1.56
xgg f £ KA A0 1) P—
% . =n
e 1[’2’3]"' - - n*tcky/4+1.56
TXDE[7:0] =0 0 - -
thr(ouT) ALK SR
fg0UT, i H R ORI (] TXDE[7:0] =n — ) i
n=123..
1. Fra{EE AT )\ LAPILESPIE .
2. HWIHRIE, ATEAFEHINER.
& 4-22 xSPI 7£ DTR &5 TR F
trciky tcug twicLkn) tuwicky) ticLr
Clock _/_\_/ ; ______/ I\
P itiiouny  thioumn troun  thioun Pl
—H Q—ﬂl W —»
Data output po{ § b1} f D2 D3 D4 | D5 }—o
Itsf(INJll'ﬂ(IN} tsr(IN}l‘lr[IN:I
Data input {
ata inpu { Do x 01 X D2 x D3 x D4 X D5 )—a—

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

w5 SH %4 B/ME HAE BXE L:<F VA
Fex@® xSPI Il 2% 2.7 V<Vp<3bV, - - 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 ki, CK
Vobr — VDD =23V 922 - 12
ODCK) | s Y AT 2 .
CK FE##Y, CK 3
Vobf(ck) FIckAs Y HF VDD=23V 1000 - 1277
tw(cs) 3 = T T - 3 * tck) - -
tv(DQ) BN E R A S0 (A - 0 - -
tos BN BRI A R i 0 i i
VoS i} 1]
oS BN I I R i 0 i i ns
9 B ]
R i H B B A K i i i 3 x tex
V(RWDQ) B ] (CK)
tsi(DQ) LD/ AN ] oSt 0 - -
126 /167 B RBAR M 43 BRA 7 NSING TECHNOLOGIES INC.
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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 tH A A3 2 [R) 0] =
tvflouT) I & TXIEEU'O] n - - n*tcxy/4+1.56
n=123...
TXDE[7:0] =0 0 - -
thr(OUT) ALK I o
fhtouT, i 4 B PR AR T 1) TXDE[7:0] = n — ) )
n=1,273...
L HBTHRIE, AR .
2. Z5HIIRWDSEIDQI B KARFAA 1 55 K AR %2 A2 +/-1.0ns
3. ER B AT A I A AT A
[ 4-23 xSPI Hyperbus B 4B 5 &

etk

NCLK

i

e
| D S W S

Bl 4-24 xSPI Hyperbus it 5 &

Ly

f¢—————— T atency count —m———

\
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

[‘—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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Mtk G0 R L X AL X R R 1095 [ R A K B
Hifi: +86-755-86309900 fEH: +86-755-86169100
4ik:  https://www.nsingtech.com Mi%: 518057



www.nsingtech.com

& 4-25 xSP1 Hyperbus K8 S5 &

CLK, NCLK

twics)

[———————— Reald write recovery

RWDS

DQ[7:0]

1
1
t T Access latency —>| il , o tewo )
V(CLK) 1 1 \
. L e e e e,
AV -SSR VY UL VY (NN Y LUV :
[ 1 1 1 ]
| 1 tyouy fioun ! 1 1
High= 2x latency coufit ! ' ' H
! Row = Ix latency coupt H |
] ] '
: : / \ I} \ L i
T | | —
H H le— Jatncycout—m—mono ! I !
1toun 1 thoun 1 ! H tm,.n:
I ; " frouny -
I P s Lo
Ires N T - - —\ N DnIDnIDh+1 Dn+1°
\47.40X 39:32 X$1.24X23.16X 158 {70 } i 5 A it >—
' . ! . . . '

Host drives DQ[7:0] and RWDS

|47 Command address 4>|

Host drives DQ[7:0] and the memory drives RWDS
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K 4-26 218 4-29 B T B HIRIE, 3R 4-47 23 4-50 45 H T AHMN B .

B 4-26 B5IE A5 I SRAM/PSRAM/NOR e

[
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.
2.

105K %) 8 J18mA ,Capacitive load = 30 pF
D SR E T CMOSHIF: 0.5V
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3. Tremc_cik >= 1/100MHz
B 4-27 B3 3E M &2 A SRAM/PSRAM/NOR B#/ER T
Lt 4 »l
( tw(NE) >
| |
FEMC NEx _ _ _ N\ l/J;;Z;}Z;
I
I I I
FEMC_NOE iiij{ i $§§§ttt
I
:<—tV(Nw E_NE) > : < L) ——. b S K YRR
| /
FEMC_NWE | I
| I
—! ty(A_NE) th(A NWE) <agp———pp>|
! r_ ! |
I
FEMC_A[25:0] m Address I X////
I ! I
| =t th(BL*NWE)l y ’ |
I
e xupn 77777 L | )'(// 77
I
I
I : I,
| h(Data_NOE)
Lt | t1 ata V] |<_>| l
= tv(DataNE) =| D NVE) ]
I |
I |
| v
FEMC _DJ[31:0] Data X//// /
I N 1Y
I

& 4-48 BB B LA A I SRAM/PSRAM/NOR E#{ER OO

Ziinc ZH B/ME® BRARMEO By
tw(NE) FEMC_ NEf&H ] 2Tremc cLk — 1 15Teemc ck +1 ns
ty(NWE_NE) FEMC_NExfitZFEMC NWEfL 0 Tremc cix +1 ns
tw(NWE) FEMC_NWEIKH 7] Tremc_ck— 0.5 TTremc_cLk +0.5 ns
fh(NE NWE) FEMC NWE ZFEMC NE & {75 [f] Trewc cix— 0.1 - ns
ty(A_NE) FEMC_NEx{E EFEMC_AF 2 - 0.5 ns
th(a NWE) FEMC NWE 2 J5 bk R R 8] Tremc cik— 0.1 - ns
tuar, NE) FEMC_NEx/%ZFEMC NBLA % ] 05 N
th(BL_ NWE) FEMC NWEEZ JGFIFEMC NBLER$ET [A] Tremc crx — 0.1 - ns
ty(Data NE) FEMC_NEx{IX #5424 - Tremc cix +1 ns
th(Data NWE) FEMC_NWE = 2 Jig B4 fR RF e (8] Tremc_cik— 0.1 - ns

1. 10IZKZhfE /18mA,Capacitive load = 30 pF
2. MESEETCMOSHF: 0.5VDD

3. Teemc cLk >=

1/100MHz
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& 4-28 2 B4R PSRAM/NOR LR S
| 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@

ine) 2 B/ME® BRAES L= 7A
twNg) FEMC_NEfIGIH 4] 2Tremc cLk— 1 15Tremc cLk +1 ns
ty(NOE NE) FEMC_NEx{[{ ZZFEMC_NOE(( Tremc cix— 0.5 7TF%C§CLK 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(NADY NE) FEMC_NEx{£ZFEMC NADV{& 0 02 ns
touaDY) FEMC_NADViH ] ] Treve cx+1 s
thap napy) | FEMC_NADV# 2 JGFEMC_AD(Hubl) A 24 (- F5 it 1] O.STFEB{[QCW ] s
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 & & I R I [8) 0.5Tremc crx— 1 - ns
twoua nopy | FEMC_NOE5 2 5 H Ui (51t ) 0.5Tromc ik 1 ] N
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1. 10IKZhfE /18mA, Capacitive load = 30 pF
2. WS E TCMOSHLF: 0.5VDD
3. Tremc ck >= 1/100MHz

www.nsingtech.com

& 4-29 535 8485 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 4-30 2] 4-33 BoR TR IBEE, 3R 4-51 238 4-54 25 T MR IR P

Bl 4-30 AR 25 F NOR/PSRAM i ¢

www.nsingtech.com

I
I
tw(cLk) 4_,,4_H tw(u:
I

FEMC_CLK

td(CLKL-NEI{xL)

|

| |

| |

| |
FEMC_NEx | ! b

ta(CcLKL-NADVL) ! oD

FEMC_NADV

I
T
I
tacLKL-AV)! !

FEMC_A[25:0] /Aizz&

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
1
|
|
|
|
|
|
|
|

— 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_CLKAXZFEMC NExfk(x=1...4) - 2.0 ns
t4(CLRLNExH) FEMC_CLK{XZEFEMC NEx#i(x=1...4) 2.0 ns
t4(CLKL-NADVL) FEMC_CLK{XZEFEMC_NADVik - 2.0 ns
t4(CLKL-NADVE) FEMC_CLK{&ZFEMC_NADV 2.0 ns
tyCIKL-AY) FEMC_CLK{KZFEMC AxH#(x =0...25) - 3.0 ns
ta(CLKL-ALY) FEMC_CLKKZFEMC_AxT#(x =0...25) 2.0 ns
t4(CLKL-NOEL) FEMC_CLK{XZEFEMC NOE(K - 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 %2 JFFEMC D[31:0]45 % ¥ 0.3 - ns
tou(NWAITV-CLKH) FEMC_CLK &2 FIFEMC_NWAITH % 2.6 - ns
th(CLKH NWAITY) FEMC_CLK & 2 JiFEMC _NWAITH &% 0.3 - ns

1.
2.

104K A it J18mA,Capacitive load = 30 pF
T T ¥ E FCMOSHLF: 0.5VDD

&l 4-31 [ 4R PSRAM S 7

FEMC _CLK

FEMC_NEx

td(CLKL-NADVL) |

taccL
FEMC_NADV ﬂ

FEMC_A[25:0]

FEMC_NWE

FEMC D[31:0]

-
tsu(,lva-cuq-l

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

—[4—

S XIITHT

wovewar  ZZTTTTTITTTTITITT

tsu(NWAITV-CLKH)
I 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
& 4-32 [F26 2 1 NOR/PSRAM R 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 [F3 2 NOR/PSRAM A} FO@

5 E 20 B®/AME® BAE v
twicLk) 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_CLK{XZEFEMC NADV{X - 2.0 ns
t4(CLKL-NADVE) FEMC_CLK{&ZFEMC NADV{ 2.0 - ns
t4(CLKL-NOEL) FEMC_CLK{XZEFEMC NOEfK - 2.0 ns
t4(CLKLNOEH) FEMC_CLK{XZEFEMC NOE& 2.0 - ns
t4(CLKL-ADY) FEMC_CLKAKZFEMC_AD[31:01H %% - 3.0 ns
t4(CLKL-ADIV) FEMC_CLK{XZEFEMC_AD[31:0]75%k 2.0 - ns
teu( ADV-CLKH) FEMC_CLK# 2 FiFEMC_ADI[31:014 X3 2.6 - ns
th(CLKH-ADY) FEMC_CLK &2 JEFEMC AD[31:01f %R 0.3 - ns
tu(NWAITV-CLKH) FEMC_CLK 72 BIFEMC NWAITH 3 2.6 - ns
th(CLKHNWAITY) FEMC_CLK &2 JEFEMC NWAITH %4 0.3 - ns

1. 10IKZhfE /18mA,Capacitive load = 30 pF
2. JNERE TCMOSHAF: 0.5Vop
3. Tremc ck >= 1/100MHz
&l 4-33 R PSRAM T 7

I I
I I
twicLk) H—P{d—b tw(cLK)

I
’ \ I I ’
FEMCCLK _/ 1\ WAV A2
I
I I I
I
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) |
lcLkL-ADY) faccxt-Dap td(CLKL-Data)
~Data,
I
I
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 NAND3Zf| S BB FP
K 4-34 £ 18] 4-35 78 T NAND HJBIE

Bl 4-34 NAND | S st s MR I 7%

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]

4-35 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

1397167 B RBEARHHBRAT NSING TECHNOLOGIES INC.

Mtk G0 R L X AL X R R 1095 [ R A K B
Hifi: +86-755-86309900 fEH: +86-755-86169100
4ik:  https://www.nsingtech.com Mi%: 518057



L
V) EIRRR

www.nsingtech.com

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,
140/ 167 H REAR KA BR2A T NSING TECHNOLOGIES INC.
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4.3.23 FEHIE FIEMKZ(CAN) B S
5 6 Nt 2 F T8 31 BI(CAN. TX A1 CAN RX)IAFHERERS, 1% TLAS 4.3.13 7,

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
Tpp TERHR AL N B Bl 2 - - - 104 MHz

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

tw(CKH) s 4 v ] 8.6 9.6 B ns

1E MMC 4£4:/SDR/DDR #1 SD HS/SDR/DDR #F F ) CMD. D #i\ (&% 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 S NPRFRISE] SD 1.3 B B ns

SD BIMEX TH CMD. Dl (% CK)

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

tonp i B OR A BRIAB 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

141/167 H REAR KA BR2A T NSING TECHNOLOGIES INC.
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& 4-36 SD H AR
o twexkm 0 tweky o
B e W
tov ton
D, CMD output X X
< tsu et
D, CMD input X )‘( )
& 4-37 SD BRIMER
CK
tov ton
r—
D, CMD output X
& 4-38 SDMMC DDR A2,
D input valid data valid data
tisu tin tisu tig
P twickn) _
CK / \ /
‘ tw(ckr)
tov tov
ton ton
D output valid data valid data
142 /167 H REAR KA BR2A T NSING TECHNOLOGIES INC.
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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 7| T MDIO/SMA [ LLA M MAC IR, B 4-39 SR 1 AH R I R

% 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

El 4-39 MDIO/SMA i 7B

le

< tMDC

ETH MDC / \

tamDIO)

ETH MDIO(O) X

tsu(MDIO) thoMDIO)
ETH MDIO(])

% 4-60 FH T RMIL LA MAC B, B 4-40 SR 1A S Bt 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
teucrs DV) | FCURAVTT B A R0 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) RIEBARA SO IR N TH] - - 9.3 ns
143 /167 H REAR KA BR2A T NSING TECHNOLOGIES INC.
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E 4-40 RMII B 7

RMII 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 4-41 SR 7 AR H I e

2 4-61 MII It/

&5 2 B/ ME HRIE BRAE 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 4-41 MII i
GMII RX CLK
tsu(RXD)
tsu(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_TXDJ[7:0]
144 /167 H REAR KA BR2A T NSING TECHNOLOGIES INC.
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4.3.26 HFHHUH O (DVP)ED
# 4-62 JEoR T DVP # S5 RE, &l 4-42 ORI 5

Bl 4-42 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 . I
(YO HSYNC/VSYNC %1\ 7 i ] ; 3 ; ns
tsu(VSYNC)
t , N
HHSYNO) HSYNC/VSYNC % A5 FEF 7] ; 1 -
th(VSYNC)
145/ 167 H REAR KA BR2A T 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.

146 /167
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& 4-43 LCDC X FHER
| ik |
|
| by e e e 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 !
& 4-44 LCDC FH N FHER
| x|
I
| Lo e o 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
147 /167 H REAR KA BR2A T NSING TECHNOLOGIES INC.
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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

¥ Z i (DSMU_CKINx. DSMU_DATINx. DSMU_CKOUT) #5PEi%Z% 1/0 b I REE =45 4.3.13,

% 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), ] ] ” M
fexm n A1 £ K (SPICLK SEL[1:0]=0)
UT PN TR z
(1/Tcx) 2.3 < VDD <3.63 V,SPI 5 [1 (SITP[1:0]=0,1), -
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) B AP I e A 3 (SPICLK SEL[1:01=0)
" SR 2.3 <VDD <3.63 V,SPI # 1 (SITP[1:0]=0,1),
- AR L HMEBET Ei(SPICLKSEL[ 1:0]=0) TBD TBD TBD
. . 2.3 <VDD < 3.63 V,SPI #11 (SITP[1:0]=0,1), ns
i WAL REEE R S B 2 (SPICLKSEL[1:0]=0) TBD TBD TBD
BT B FE 3 2.3V < VDD < 3.63V, B 1744 11 ;%11(\(/)3 (2*CKOUTD
ThManchester CEMRE (SITP[1:0]=2,3), JT - IV)*TDSMU
D) PRI Al (SPICLKSEL[1:0]!1=0) CSZMU CLK
148 /167 H REAR KA BR2A T NSING TECHNOLOGIES INC.
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E 4-45 DSMU IEiBBUR 240t 5
>
~ 5
E Ul I
= 2 SPICLKSEL=0 /N /' N\ /i N\
| | Lo
é A ety O o
' |
L] >\‘ -
=< 2 [ SITP=0 XX X X X
an ] | | | |
g <Qt Itsul th |
= | _ L N
= Sl COXCXEEX X
n & ot
@)
- )
o | 2 il il
T @) < SPICLKSEL=2 |
— Dl
o
% E : Lo
= a (seictkset-1/~ N /N /" N\ /N
= | | | Lo
5D |
Z — I
¢ XX XXX
= | | |
— Q It.| th |
& DI 4—»:1—» N
e lema X X X X X D
@)
o | | : | |
< | | | '
=) | | | : :
5 |
» | Slsms N M\ S S
é n | | | | |
.:< D I'Ir---\‘ Vr---\‘ |Ir---\‘ |Ir---\‘ |Ir---\‘
S IJ’ “\---/’I ‘\---/’1 “\---l"l’ ‘\--J{ ‘\---
j:fg recovered clock l !l 1l
2
s |\ m====s S2TTEITIEEES N SfTTETIEEES  LSfTTETEEES LTI IS . "’--
= \__ recovered data _Q___‘,:':.____(_)___‘,:':._____1___‘,:‘:.____l___‘,:':.____9___‘,:‘\___
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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. BEEIRIE, AEAEF= K.
2. KIEAFIRE LS, Veer o] DAE N EBIERE S Vopa, Vrer-H] LLE N IERE R Vssa.
3. CRAERF A SRAE AN A B HIRInG ¢, B KM A BAHTRinFIRAE B 5] A6 B OC 2 BAK L3R 4-66.

# 4-66 ADC KFERT RO
SR Rin (kQ) /N RFERTE (ns)
0 50
0.45 100
12-bit 0.7 150
0.95 200
1.95 400
150 /167 R AR B 41 FRA E NSING TECHNOLOGIES INC.
Hhk e VRINT G X AL X S R 1095 B R ER KR
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2.95 600
3.95 800
4.95 1000
9.95 2000

L TR, ATEAEFH K.
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 U R R 2 Viers= 2.5V, iR +1.4 -
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,

151/167 H R AR 4 |RA R NSING TECHNOLOGIES INC.
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4095 — = m = e e e e e e o

4094 —
4093 —

[1 LSBiea=

Virers

056 or MD-DA—.Dm ermined by pzv;knge]

4096

+
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

Bl 4-47 157 ADC SR R R
VbD
*
VT
0.6V Sample and hold ADC
ZS converter
M 1
RAIN AIN)'(J RADC( )
o = . 12 bit
J_ L converter
Cparasitic
VT IL+1uA 0
]: 0.6V T~ CADC
= Parasitic - = =
capacitance

HIFRAN~ RapcFICapcHIEUE

Z LK 4-65,

Cparasitic R 7~ PCB(5 /& #: MIPCBAT Ja it A0 9¢) 542 4% L3 A2 A (R4 7pF) . 8K 1 Cparasitic BUEK G B H FIRE

R B IME AR 8 Mapc»
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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 | ftHi L
VDD <2.7V 54 72 - dB
Ippapac) | DAC consumption from VDDA T, HAH{E 0x800 - - 7
pA
Ippvipacy | DAC consumption from VREF+ JofE, wAHH 0x800 - 715 930
155/167 H R AR 4 |RA R NSING TECHNOLOGIES INC.
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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 B N L 9 - 0 - VDDA
DAC H{ifiti, VREFP =
VREF 6bit DAC fif% Hi - +5 £12 mV
3.3V
DAC H{ifiti, VREFP =
- 33 46 uA
| 6bit DAC static consumption 3.3V
REF
from VREFP DAC & Kfitti, 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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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. HEZEETFERIE, AEA Al
2. HRIHRIE, AFEAF K.
3. ERFEARAET E) AT B S R PPl i 2 AR DUE

4.3.34 JREMVear
BRI AN, % 4-73 FIFE 4-74 (B HUBE G & 5 4-4 102 PE HOPRBEE (25 °C). fucui SIEZERT Vi L
R

R 4-73 Vear P 2845
i) ¥ RAME HARUE BAHE By
R Vaat 1 HBEBF - 75 - KQ
Q Vear & [ LL . 4
Er®) Q Lz -10 - 10 %
tsvbat() B2 Vear BB (1) ADC SRAER] [H] 2 - - m
Lo B RIE, AEA P Hll.
R 4-74 Vear 78 R

Ziae] 2 RAME BAE RAE Bfr
Ha it 78 L R BELRS AT 1 - 10 - KQ
e FE 0 75 7 PR LR 2 ; 3 : KQ
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9]
5 v
D
5.1 BGA100 v
L]
J
&l 5-1 BGA #3R~TE
4x
B 3 Sanalc
. = el Dimension in mm Dimension in inch
Ball 41-, A = WMIN_ | NOM | MAX | MIN_| NOM | MAX
A | 1.008 | 1000 | 1171 | D40 | 0.043 | 0.048
| Al 0.250 0.300 0.350 0.010 0.012 0.014
| CAVITY A2 | 0728 | 07o0 | oes+ | Dozo | o.ost | 004
1 — A3 0.480 0.530 0580 0.018 0.021 0.023
| |~ A5 | 0.220 | 0250 | 0200 | D.ooe | 0010 | 0012
N R E | 7000 | 8000 | 8100 | 0311 | 0315 | 0318
i ZTokb]e 4, D | 7.000 | 5000 | 8100 | o211 | 0215 | 03ie
L:\ E1 — 7.200 — — 0.283 —
- - D1 — [7em | — — o2 | —
Tt = i — - — [oem | — — oo | —
‘. .‘\ SOLOER HALL - b 0.380 0410 0480 0.014 0.018 0.018
_— b a3z 0.150 0.008
i ([T SEATNG FLANE bbb 0.100 0.004
| [ oo 0.100 0004
/A aad 0.130 0.005
! S o ==e 0.150 0.008
! ETAIL = A i D.020 0.002
i =TT MDIME 1010
TOP VIEW SE 0400 T 0018
- sD 0.400 [ 0018
—
= i
]
L | 1
P O LD h
CETAIL & VIEW
El A
K |4
JC
ule
O
r
E
I
B|C
&0
A

B 5-2 BGA100 & 5518881

Dpad

Dsm
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B 5-3 BGA100 33 PCB Hti51Mz i3

Dimension Recommended values
Pitch 0.8 mm
Dpad 0.350 mm
Dsm 0.400 mm typ. (depends on the soldermask
registration tolerance)
Stencil opening 0.350 mm
Stencil thickness Between 0.100 mm and 0.125 mm
Pad trace width 0.120 mm
160 /167 B RBAR M 43 BRA 7 NSING TECHNOLOGIES INC.
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5.2 LQFP100 334 R~}
&l 5-4 LQFP100 335 R~
DA
D1 A /A
75 o k Symaal . Dimension_in_mm Di’r:ens(u'w in inch
A ‘ [ A Min Ni& MFL ”l Ni“ n”‘:;j
= | &E” A A 005 — ooz — [ —
= i Y \'\ \ Asz 1.35 0.053 | 0.055[0.05
= | | b 0.17 0.007 |0
=| . b 0.17 0.007
= S R =R ¢ Joos 0.004
= | A A Cr ).00 0.004 —
= | D 15.85 0.624 0.630
= Dy 90 70551
] ﬁ/& | ® E £ 0530
ot 0 1R T AR R ARRIR O | £ 0.551 |6
oenTEER /| = el 0.020 B=C
@l ‘ b L 0.45 | 0.50 | 0.75 || 0.018]0.024[0.030
L 1.00 REF 0.039 REF
Ri 0.08 —  — — —
R> 0.08 0.20 0.008
S 0.20 J— S _
pn WITH PLATING b/}ii_| 5 o 1351 7 R
Af Ao : PO U o L — g; — s
A =) ¢ e o: 2TYF 12 TYP
- v - cce 0.08 0.003
NOTE %‘IAESTEAL/"/ b‘ﬁ
Bl 5-5 LQFP100 &3 2 A7 ¥
. 75 51,
100000000000A00O000000000 xss
TT6= ,‘ L i =250
g 0.2 i —
= | 03—
— | L —
o ! =
= | =
— i —
169 123 == e —
— | —
= ! 0.5 _——
 —] |  —]
—_ i —_
— 1 —
— | —
— I —
= 05 | =
+100= *‘ ‘“ | —26
1 E] 25
13.8 |
16.9 |
LRGP A=K
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5.3 LQFP144 #3E R ~f

& 5-6 LFPQ144 33 R~}
D /A Symbol Bimension _in_mm Dimension in inch
D A\ B Min | Nom| Max Min | Nem | Max
A — | — 180 || — | — |o.08e3
108 73 / At 0.05 —_— —_— 0.002| — —_—
NI onnnnAnaLnnAnL AT AnAAALALN Az 135 | 1.40] 1.45 || 0.053|0.055|0.057
108 = = 72 ] b 0.17 | 0.22| 0.27 || 0.007 [0.009 |0.011
g O = \ﬁ 81 b, 0.20 REF 0.008 REF
= = VI c 012 ] —Jo0.20 |[0.005] — J0.008
= = \ ci 0.13 REF 0.005 REF
= = ‘ | R2 D 21.85]22.00[22.15 || 0.860]0.866 [0.872
= = \ D+ [19.90]20.00[20.10 ][ 0.783|0.787 [0.791
= E & E ‘ ! E 21.85(22.00]22.15 || 0.860|0.866 |0.872
= E A2 A | = ‘GAG—{PLANE E:  |19.90]20.00|20.10 || 0.783|0.787 | 0.791
= = 1 ] 50 0.020 BSC
= = / < —=‘—l €l 0.50 BSC
= =N / B L 0.45 [ 0.60] 0.75 |[ 0.018]0.024]0.030
= A =4 /7 L+ 1.00_REF 0039 REF
= L= / Ri 0.15 REF 0.006 REF
= e O B3 L+ Rz 0.15 REF 0.006 REF
144 = 37 B S 0.18 REF 0.007 REF
PIN 1 oo 1 SECTION A—A e o35 ] 7 o [35 | 7
IDENTIFIER . 36 =2ELTVR ATA o REF — REF
8, 12° REF 17 REF
H ; O3 127 REF 127 REF
AL = I S==SSETTSEATING PLANE
s II _C_
A1y E0oEE
B 5-7 LQFP144 H 35 HA 21
- 4
I]D[ID[ID[ID[IDD DDDDD'DDDDDHDDDHDI]DDDDD[I 15
-
5 =109 | 72
| m— | | m— |
= R =
= | =
= ! =
= | =
— —
| | |
—c —c
= =
= ! O ——
= =
= | =
2 e T ——
= | =
— I —
— —
— —
— | —
= | =
= | =
— —
[T | [T
— | —
= =
= I =
— —
) K] ﬂ‘ | =37
(0000aD DDDDDDDDD|DDDDDHDDDHDI]DDD[IDJ]G
19.9 |
22.9 |
LR Ay =K
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5.4 ZZEiBH

B 5-8 £ ENi5i B
- LOGO
- Chip Type
XXXXXXXX |« Batch NO
®

—— Chip Version Identification Number
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N32H760VKL?7
O\ F] AT FR I
N: Nations
MCUf %
32: 3201 o g
E 5 E Im/E s
|
. _— 7: -40°C~105C

H: =tERe
MCUM#% .
7: ARM Cortex-M7 FSE

L: LQFP
Yl

B: BGA
60: 60Z7%
5| I % Flash & &
V: 100/ I: 2048KB
Z: 1444 K: 4096KB
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£ 6-1 N32H760 RF1T RAHEER

RSO SR BHERA AHEO SPQ® BEE
N32H760VIB7 BGA100 8mm x 8mm Tray 260 -40°C~105°C
N32H760VKB7 BGA100 8mm x 8mm Tray 260 -40°C~105°C
N32H760VIL7 LQFP100 14mm x 14mm Tray 90 -40°C~105°C
N32H760VKL7 LQFP100 14mm x 14mm Tray 90 -40°C~105°C
N32H760ZIL7 LQFP144 20mm x 20mm Tray 60 -40°C~105°C
N32H760ZKL7 LQFP144 20mm x 20mm Tray 60 -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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&N H 1 B0
V1.0.0 2025.428 | 1, WIERRAS
1, #MFE 4.3.6 =T DR EUE
2, PLL [%m NI B2 /ME I #5 31) 4MHz, PLL %0 3 5 /N2 3] 400MHz;
V1.1.0 2025.8.19 | 3, #hFE T SR B

4, BB logo
5, W 4.3.12 1E6de it

1, #lF% LPUART /) DE & H Ihfg

2, ¥ 128 BLHLH) SDI 4t — sk SD, SDO i — /% SD_EXT
3, ¥ TFBGA 4i— 12 s BGA

4, ¥N78 DAC [ L2841

5, FEILT NS B DA R AR A

6, 1514 4.3.13 F 51 VIL sdram LA VIH sdram;

7, B H DAC COMP [ RS 5

8, BT FEMC [T HSRES 3L

9, %70k F AR 1 5T I DO R A

V1.2.0 2026.01.09
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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

[ R AR R B BE AR L T IE, 395, oMo RIESCRBCR], A SATIE R T AL T I SKRTE R
I BB TRE I SR R BB AR

I R R (v TS A B, (EEIME A, I AHERE B RS ISR R AT R S 1k A& H DT

A SRS A5 S A A ™ i, (8 38 B AT S B vt iR F IS T RE AN 2 A, [ IREOARAKS
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 AKS 7 i A2 2R G BB #% o (8 L FH B R B AT AT R B ORAIE s A0 AR I H R A R A 2 ey
T, AWRESN RO NS FEBEY R, SR N A2 .
ALEHHAEEEART: SMRFARRS. R aemiEs . T WS i 2 ek B UL
oAty B 75 SRR YERRAE AT AR o

FIA AN 22 e Aot P F JRURSE I e A5 PN AR, [ R Aot PN A8 ] R AR o T BRI AN 2 A A T S By AT
W KA FE BRI SRR

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

RZWWVFA], AR NG AR B f 0 SO B A S BB BEAT A . =] B0, ¥ Anfdk.
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