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N32H735EC B IEF M

N32H735EC RFIKAH ARM Cortex-M7 Wi, BITHERIL 600MHz, XFIUEEE RZHEM DSP 4. 2MB
FrE FLASH, 4515 768KB I SRAM (3% 512KB TCM SRAM #l 256 KB SRAM) + 4KB Backup SRAM,
£ 3 4 12bit SMsps ADC~ 4 MEEHEEE, 6 4 12bit DAC, EREZANEE UGS)ART. 12C. xSPI. SPI.
USBHS Dual Role. CAN-FD. FEMC. SDMMC . 10/100M LLKR . EtherCAT Z5@ 580, XREHFMENED
(DVP) . X# TFT-LCD B mE. WERERINEEEEAINET 2, FF AES/TDES. SHA. SM4 HiZ%,
X FF TRNG EFEVIEURESR, R CRC8/16/32. XREIE 126 ) GPIO, XF##H) LQFP176. BGA176+25 33,

RERRFIE

® Wi%CPU
— 32 fii. ARM Cortex-M7 W%, XUREFEVE Rz B H0, CFF DSP #54F1 MPU
— N 32KB 64 Cache fll 32KB #i ECC [1%i#% Cache 2277
— i A 600MHz, 1284DMIPS
o InEFHR
— 2MByte J1 N Flash, SCREINEAFE. IFERATRE TN B 3k 187
— 768KB W E SRAM, ¥ ECC KK
€ 512KB TCM SRAM, FACE N D-TCM. I-TCM B SRAM
€ 256KB /i SRAM
— 4KB Backup SRAM, 37#F ECC
o TEER

— Run f&3:

— SLEEP ##3: AXI i€ . AHB flifE

— Stop0 #3%: SRAM. TCM. RTC . LSE. IWDG f# &

— Stop2 #3: Flash f5Hl#E3, SRAM. TCM. RTC . LSE. IWDG. Backup SRAM. # {23 fEafiife, 1/O {34F
— Standby #i{: Backup SRAM. RTC . IWDG. LSE. %27 fE 8, SRAM. TCM >

VBAT #%3: Backup SRAM. RTC. LSE. & &7 asflife

o o

4AMHz~48MHz 4N i

AMHz~50MHz #h5i dhdn \
32.768KHz #MiB R fi 14
— WE 3/ EEPLL

WE MSI 8, STHEFECE 31.25K/62.5K/125K/250K/500K/1M/2M/4M/8M/16MHz I %

— W E#E RC 64MHz
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— Wi RC 32KHz
o 5fs
— SCRF LA /SRS AL
— SRR IREAL RS RS AL
— SCHRFRTG R H A
o mHEERFEN
6 ™ USART # [1/6 1~ UART #211, 3(#F1SO7816. IrDA. LIN

24~ LPUART # M
6 N SPI#EI, SCRFE/MER, A &1k 50 MHz
4 12CH: 1, A EIL 3.4 MHz, F MRS, MHUBEE R SCREXUHb AL i 3
2 /> USBHS Dual Role #: 1, ¥ & il PHY
— 4/ CAN-FD &£ # 0
— 2> Ethernet MAC 1, 37HF 10M/100M JB/5# %, 37#F IEEE 1588 IR &) [{] 25 #ri%
1 4™ EtherCAT M3 O (ESC), fE&HifiZnlik 100Mbit/s, SZHF 2 /> MILg . 8 N7 L8 25 # 5. J0( FMMU ).
8 MR FAR(SM ). 64 fi 43kt &l DC)
o mitEREEIED
— 34> 12bit 5Msps ADC, 3ZHF 12bit. 10bit 73 #%, ] DAL RAER 16bit, SCRFE G NZE 35
4 A AL L S
— 6/ 12bit DAC, HH 24 IMsps i) DAC S FFi7 Buffer F1ANH7 Buffer S AN, X6 % RS2 AN Buffer #54;
[l B % Py xcf A1 0 U I Buffers 534k 4 A~ DAC SGZRERT RS A 1 AN EIE, SRFEHZE 15Msps,  SCHREXT Pydi i BAS
i Buffer i H
— 2/ MCO %, FUAECE it SYSCLK. HSE. MSI. LSE. LSI. HSI64 5 PLL i #4345
— ¥ 1 &% WL VREFBUF (1.5V/1.8V/2.048V/2.5V Al il &)
1AM A
o EHEA
— 4128, FRR/ER, EPCRFEA SR 8KHz~192KHz
— 8NN ETE DSMU 1) PDM H7 22 5o A%
o NHEHREAN
— 1~ FEMC( Flexible External Memory Controller) #% 1, & 28# 3% 100 MHz, SRAM/PSRAM/Nor Flash 37 16/32 {7 £ 45 %
FERITCE, NAND Flash 2iF 8/16 {7 H4E w6 FE vl i &
— IS xSPUEEN, SRR 12/48 MR E . F/MAITLE, B &S 133 MHz, A T4M SRAM. PSRAM Ml Flash, 3CHF
XIP
— 1/~ SDMMC $:1, 3 #F SD/SDIO 3.0, eMMC 4.51 #3, #HEFik 104MHz
o REgAEEN
— I M EUFR I TI(DVP), CRF 8/10/12/16bit, # %1k 110MHz
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— 1N TFT-LCD S/r# 10, HEIE 24 AR T8 RGB LCD, FHRHFIA S0, T EBERSF LCD 1 TFT
B, R L 1920x1080
B KSCHF 126 GP1Os, fi%iE GPIOs XX F 5V E (£ VDD =3.3V+/-10%%1F )
FHLIZH] Cordic JNER, SCRF=MARBONN T RBOINE, RVZ SMAMNS H
Delta Sigma IR EIL(DSMU)
P E IR B INE S FMAC, S#F FIR. IR 383
3ANEE DMA 2448, SR8 8B, 1/ MDMA T 16 NEiE, @EIRHIERE B fbbER T
Ec
RTC LRI, SCIRFEEAER, M, RMERER, SO A SMETRSPE
BB AR
— 34N 16bit MR T, SCREMONIR R, EAMATHE , IESCgRTDA NS TIRE, B Rt E 3.3ns: BAVERETE 6 Mk
SEREIE, L 4 AN EIE SRR 4 % AN PWM i
104~ 16 ArE A E N 45 (GTIMAL~7/GTIMB1~3), &ANER % 4 MOLEE, SRR, %t LB, PWM AR
— 4 32bit A ER T I(BTIM1~4)
2N 16bit K IHEE N 8$(LPTIM1~2), 7] TAETE Stop2 #iz R
— 1x 24bit SysTick. 1x 14bit & 1F [ THI(WWDG). 1x 12bit #3725 [ 14 IWDG)
o ZmELN
— ¥ SWDATAG 7EL R 1
— 3 #¥ USB. USART Bootloader
o N
— XFEFEGHRYP (WRP) , ZFERYP (RDP) %4 (LO/LI/L2)
B BSR4 INE 51 %8, SCFF AES/TDES. SHA. SM4 Bk
TRNG FEFEHLECR 45 CRC8/16/32 185
SRR AR e R TR A 2 25
— SCREBAR
OTP F 37K 128 Air UCID
THEXM
— TAEHEE -
> 23V-3.6V
— SR EHETEE: -40C~125C
o JAiE
— USBIF
— IEC61508 SIL2
o IR
— LQFP176 (24mm x 24mm)
— BGA176+25(10mm x 10mm)
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o THERIE
&5 Eitg=s

N32H735EC N32H735IIL7EC. N32H735IIB7EC
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N32H735EC & %1XH ARM Cortex-M7 W%, 1E1THIH FiA 600MHz, SZHEROUR 7 s ia 5 DSP 684 . 2MB f L
FLASH, #siA 768KB ] SRAM (fi#% 512KB TCM SRAM Al 256 KB SRAM) + 4KB Backup SRAM, % 3 4~

www.nsingtech.com

12bit 5SMsps ADC+ 4/ EhiR#s, 6/ 12bit DAC, £/ % 1~ =i# U(S)ART. 12C. xSPI. SPI. USBHS Dual Role.
CAN-FD. FEMC. SDMMC . 10/100M PLARI . EtherCAT 558 1, SCFFCFHMEED (DVP) o HH TFT-
LCD EIJE S H . N & st Re s SR RE - N 51 %, 3CFF AES/TDES. SHA. SM4 53k, 3R TRNG EFEHLEUKE
%%, SCFF CRC8/16/32. ¥ HF£ik 126 > GPIO, HF1 LQFP176. BGA176+25 %,

N32H735EC #4107 i v A28 TAE T-40°C £+105°C IIREETE R, ik 2.3V £ 3.6V, $R4EZFIFERA.

1-1 25 TR 5 ) EAE A
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& 1-1 N32H735EC RFER

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

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

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

oo ] — o]

DAP DAC1-6
WWDG2

DPHY (DS

-8HY

€-9HY

T-8HY

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

AHB-8

CRC

[ a0 Je——p AHB-5
GIPOA-| |y, SRAM LSl

32-bit AHB Bus Matrix (300Mhz)

4= DSMU
| GTIMB1-3

SPI1-2

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

USARTS-6
ATIM1-2
FDCAN3-4

12c4

LPTIM1-2 IWDG1-2 | RCC |y LSE

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

PVD COMP1-4

LPUART1-2 ATIMER3 PORs/BOR DAC1-6

VE: ZHERIRRI RIS IR, TR E S G IE S 1

%
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1.1 8B4 —%
# 1-1 N32H735EC RFIRFERE
BHRS N32H735IIL7EC | N32H735IIBTEC
Flash (KB) 2048
TCM 5120
S&i‘gl\)/[ System RAM 256
Backup RAM 4
W M7 600MHz
TAErE 2.3V~3.6V
DCDC(step-down) Yes
Cordic Yes
LSRR DSMU Yes
FMAC Yes
ADTIM 3*16bit @
GPTIM 10*16bit
BSTIM 4*32bit
. LPTIM 2*16bit
Wi 2 SysTick timer 1
WWDG 1*14bit
IWDG 1*12bit
RTC Yes
SPI/I2S 6/4
12C 4@
USART 6©
UART 6©
Wz LPUART 2
USBHS L) -
Dual Role
CAN FD 4®
ESC Yes
10/100M ETH 1®
xSPI 119
¥ A7 i FEMC Yes
SDMMC 1
12bit ADC 3 3
Number of channels 28 36
. 12bit DAC 2+401D
ED Number of channels 2 External channels
s 4
VREFBUF Yes
LCDC Yes
MR DVP 1
GPIO 121 | 126
DMA 3
Number of channels 24Channel
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MDMA 1
Number of channels 16Channel
SR DES/3DES. AES. SHAI1/SHA224/SHA256. SM4. CRC8/16/CRC32
GARRY BEERPT (RDP/WRP)
ESES LQFP176(24mm x 24mm) BGA176+25(10mm x 10mm)
7

1. EfERAE SRAM, H AL FRI40 4 ITCM, DTCM, SRAM KR/
ATIM £:[1°4 ATIM1~3;

SPI #2114 SPI1~6, 12S £ 14 12S1~4;

12C #: 1 5 12C1-4;

USART #2125 USART1~6;

UART #2114 UART9~14;

USB # MUt 2 &7 USB1~2;

FDCAN #2175 FDCAN1~4;

O© o0 3 O »m b~ W

ETH #: O0#i8: 2 #/x ETH1~2;
10. xSPI #1104 xSPI2;
11. 4 DACZHREXT INiZEHE, AfeknH 2] GPIO I
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2 ThEEF A
2.1 AbFEAS A%

N32H735EC &5 #8445 T At Arm® Cortex®-M7 32 17 RISC W% . TAF#IZEEIA 600 MHz. ST HisH
FLIG(FPU), SCHEF Arm® kS FEAIUURS B2 1 /F FN#E e (F 45 IEEE 754), 45 —% 45 DSP 154 M N fEAR 4 5t
(MPU), DAHG5E N FRE R 1 22 4

2.1.1 Arm® Cortex®-M7

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

Qb3 2 SRR R

64 i AX14 Hz1

32 {7 AHB F#1

32 L AHB M

64 7154 TCM #:1

2x32 frEdE TCM £

AbFE 2R AT BE

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

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

B HFETM

B 5%H DSP R4

2.1.2 MPU

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

2.2 TS

N32H735EC R4 #3F2A F E Flash, K/NaJBCE 1I# A Z0 SRAM FIAMTAAiEH: 1, @ FEMC. xSPI2. AT
B IR REE MR T AR N FE 7 75 2R WA BRI T 2 X R 5, AR N R AR R /N, 20 K /Nl
FRETT 3RS E AP e AT, ek, NN ROM FIVERIEA 5] SN Al 242 5] 5.
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2.2.1 RARSRAM

TCM RAMs(R X} Cortex-M7)

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

AXI SRAM

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

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

® K 512KB ] AXIRAM 2(5 ITCM Al DTCM 3£ %), Btk Ay 0x2402 0000

® K 512KB ] AXIRAM 3(55 ITCM Ml DTCM 3£%2), Bt Htik A 0x240A 0000

AHB SRAM

N32H735EC £ 514 4F AHB SRAMS 2 32KB, ‘B ] Lhd i =45, (16 1) 8732 fi) Vi il . AXI SRAM 4y
UL LA

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

AHB SRAM 5 #4535 CANFDI1-8 #£52, HIJy CANFD #4f WiZ2 i buffer.

%4 SRAM

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

YL (ECC)

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

SRAM ##ia % H ECC fr3 77 2

° 32 A3 m 7 4~ BCC fr

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

2.2.2 IR ASXROM
N32H735EC R 5444 32KB ik A3k ROM, Wi 2l 0x1IFFF0000. L& —AN/NE 51 S nEfERr, B9
PRy A AR AT APL. 224 AChS K BEH Cortex-M7 5 10], 1fii API A] LA 4% CPU .

2.2.3 i _EFlash
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F I Flash 5 KA BN 4MB, #i 128KB FI/E BOOTPATCH FlkE i+, Fl4m T H 2 N AT, H
I Flash 32 #F RTAD #3e %) AES128 HEATSEm %, H % & H T 77 Flash 1 A0 204 .

2.3 R BMER

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

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

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

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

2.4 TR
ANEEYR: VDD. VDDA. VREF. VBAT. VDDSMPS. VDDLDO. VDD33USB, VDDDSI. H#' VDD /&ith
R, FEAGHB RS, M RGMEH; VDDA NBAME IR, FEAHAUSME LR VREF SAE40 7
PREESH R, DM Sk . VBAT @ dit, A& Mg ftiii. VDDSMPS 2 DCDC SMPS ftHi;
VDDLDO A LDO it (RS, FUANC) ;3 VDD33USB A USB PHY fi#; VDDDSI A MIPI-
DSI PHY fitHi .
5 AR, EI AN R A AN ] I X A
B Vpplk: HEJEE N 2.3V~3.63V, FE A SMPS, Main LDO. K#B%r GPIO. HSE. HSI. PLL.
POR/PDR. BOR. PVD. USBPHY, DSIPHY %t
B Vppadd: HEVEEN 2.3V~3.63V, EE N ADC, DAC, COMP. VREFBUF. TS 2t .
M Vposk3k: HEJEE N 2.3V~3.63V, FE AN WKUP 5|, NRST. PC13/14/15. LSE. LSIZ:fitHi,
B Vpppl®: HJE A 0.9V~0.99V, %N CPU. SRAM. RCC. TRNG. USB PHY ¥ #}/>. DSIPHY ¥(¥
3 PR 43 A ik B . VDDD 45X 734 VDDDRET, VDDDMAIN ¥~ HiJ535,
& VDDDRET#: Jy LPUART. LPTIMER . EXTIZ&#5, 1N VDDD, 7 ¥MHIT 556 .
& VDDDMAIN 5. B NH4Z AXI. AHB. APB M R ZRi&E RS ; KHGE5 80 SPI. 12C. UART;
SER %% ATIMER. GTIMER. BTIMER Z5{{te . FHEL 5 W1 R B+ s s
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— CM7 FHER: 8 CM7 %, TCM memory J % 4%
— MDMA THJEE: 7 MDMA;
— HRTIMI FHJEE: 7 HRTIMER 1 (307 HLEK;
— HRTIM2 FHIFSEL: 7% HRTIMER 2 %07 fL ik
— HRTIMAFE FHEE: 7 HRTIMERI 1 HRTEIMER2 J£=2f] HRTIMER 40,51 b ;
— HSC1 7HJEE: A& E@EE S8 0 USBI M Ethernet 1;
— HSC2 FHIJEI: B&EHEEE41 USB2. Ethernet 2 & SDMMC 2;
— GRAPHICS FHIEE : &
Heo
PAb - FLR ) F R T DR B CMT7 A% T RSB BRI A, HoAhy) B kA4l
B VpppekdK: HLEN 0.9V~0.99V, EZNPWR. Backup SRAM. RTC. WKUP 5| fifl. NRST.
PC13/14/15. %4y IOM. IWDG, RCC_BKP # Backup Z 77 #sfit By

2.5 8L
WAL T A7 (POR) I R A7 (PDR) FLEE, X FEERIGZ AL T TARIRES, RIERGAEMLAED 2.3V
B TAE; 24 Vop (K T30 BIBRE(Veoreor)FY > BARAFTRACRES, TA TR AMT R AL B

2.6 T Y FE k1 0 2%

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

2.7 R ThFERESR

N32H735EC > #F R D FERE

4 GPU. DVPl. DVP2. LCDC. JPEG CODEC F1 MIPI-DSI &4

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

B STOPOZ

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

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

B STOP2fER
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STOP2 f5:(FE T~ Cortex -M7 IR ZHEHREI, CPU WIEFFa R FEAZL, BATHEF I TCM 5 SRAM A A

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

R, T H I A s s G, 9140 PLL. HSI. HSE; {#355%(VDDDRET) B I 745 77 i3,  LPUART.

LPTIMER Z5#5Hen] DAEARE IR LSE 8¢ LSI & LAE; #5Hi4 (VDDDBKP) HiJ§JT)5, RTC. IWDG %57] LA

IEH TAE.

Mefig: Af DUE AT SR E R EXTI 15 530 4 W STOP2 M HH g, EXTI A5 5 ] LLZAMEE 16 4 EXTIE 5
(/O #H2%) « PVD [W%ith. RTC MefiE, RTC [il#ha5. Ml f5 CPU 7T LM STOP2 Hij &b 4k B8 1T .

B STANDBYHR

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

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

B VBATER

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

Mefiig: VDD JF

2.8 EALMET4hEH] (RCC)
RCC EHFTA BB~ BEPT 12 L RGN E A6 AR BRI R 5 B R s i R,
T S0 PN L S SR e T

2.8.1 BPEHE

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

RCC £ BT I B N «

® HSI64: 64 MHz W midiis 17 4%

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

® MSI: 16 MHz R i% 4%

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

® HSE: 4~ 48 MHz #Mifim sk % 4%
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2R a4 A T AR BRI 2 BT R G b BRI AR I B DL L phy  (USB.
DSL..) HZHi .
® LSI: 32KHz {Ki# PR 8%
R AR A AL T AL IR R R b A R D)3 (R 5 — AN B, R AR F R R 1) PWR F R
JE B FR G DL LA stop2 45 RGN FERE el . R LA CREAF RV Hh 1) SN B A FH 2 e
® [SE: 32.768 KHz flKiHAMHHE Y %%
2R d S A T Re L IIAR . IR & AR MU OR B F s b 1 A B R SR T AR MRS B I £
® PLL: 400MHz ~ 1.25GHz 83
ARV A8 I B A A% O IR . W HSI64. MSI A HSE B 81L& A4 PLL U5 B
B PLL1 &AM 600 MHz, 1% PLL #3260 HIAE F G S 5N Y AZ N it o
PLL2 f =i % 800 MHz, 1% PLL #5284 5 FAE 2R G il Al A A% IS )it o
PLL3 f F 4% 800 MHz, Hub/MEKt it PLL FAE P A% I B
SHRPLL 4% 1.25 GHz, 1% PLL # SHRTIMER #h % FI{E Py A% I Bh i .
PLLI1. PLL2 il PLL3 fHfdy @ L vl o & (50 o0 S ae ik — 20 o300, SR 5 FIAE AR el i sl s B A%
SHRPLL I £y 1 £ AFE 94 4 7381, 25 SHRTIMER 4M& ™ E 312.5 MHz I 4

2.8.2 RGE IR

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

® POR.

NRST 5| .

IWDG Fl WWDG 7K

kB CPU B ALIEK.

EMC B A1k

K H PWR IR IIFEEALIE K

BOR &£

MMU £ A7 K

2.9 SR EIEHERE

XA — A AXT B RHERE . A AHB SZRFEFEALE LM, FISEILE 0l 5 a2 b i %
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B 2-1 B LR RS
J_lAHBS
ARM Cortex M7 TCMSRAM (1024KB
AXI2AHB “ T TTM ] s ARM
32KB | |32KB w—sDTCMs || 23 Cortex M4
=
= N P
Hd ?l MMU_CM4
< = o 3
a 3
o b IS
25D JPEG Kl
MDMAJ s Lcoe _conec sommct || pvpi-2 F ares] | [Ares
~ = g 16KB 16KB
2 |z 2
< < =
=1 L oL
ff AHB SRAMT
128KB
ff AHB SRAM2
1 APB6 || 128KB
[a] AHB SRAM3
n _szc |
AHB SRAMA
64KB
(o] o ]
AXI ROM
& b —| | AHB1 ]
AXI SRAM1
128KB.
aps2 ]
 on_
— [l Ans2 [}
[l xspi2 E‘
= ]
I
| soram T
) i
64-bit AXI bus matrix 32-bit AHB bus matrix
DAP-AP1 l
;o == apes ]
Legend I anss
TCM  AHB [ BcPsram
O Busmultiplexer AXI | APB interf A8
32-bit bus Master interface
e 64-bit bus - o Slave interface
32-bit AHB bus matrix

2.10 AN K HE D (GPIO)HI E H ThRg#E: 1 (AFI0)

GPIO il I R N tH % 11, AFIO 2 B ThRER 1 o W 2 SCFF 168 A GPIO, EAII# 7y i 1 11 4
(GPIOA/GPIOB/GPIOC/GPIOD/GPIOE/GPIOF/GPIOG/GPIOH/ GPIOI/GPIOJ/GPIOK). 41 16 i . GPIO
gy U HAR ) 2 Ab e A 5. FH P AT AR ok RIEICE . R4~ GPIO 5 BT DAL C B i (HEH
PR N GRE BhiE R SRR M TR . B T BN RS A, HARR) GPIO SIS

KEIRELAE T .
B GPIO ¥ [ BA PL AL

B &4 GPIO ¥ I A] FHER A7 A C B DA AR

® MAEFEZT
& AL
® AT
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AT (7 B B B BRI RE

FITAT 1O SRS T
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& 16 EXTI A] -+ STOPO #i=UMefi, Firf 10 & N EXTI

€ PAO/PA2/PC1/PCI13/PI8/PI11 1] i T STANDBY A5 =0 i
TR E L 10 B H DhRe
Y EF GPIO Bl e ML, BiE fE R Asidid EA7E R

#% (AFIO Z7 {748 RSCRFE 32 AL vial)

2.11 HEF B EEFHIZINVIC)
ZR AR T IRE R B sl gs (NVIC) .
NVIC .5 PL N RHE -

234 AT B W iEE
16 AT AR AR Se 5 2%

2.12 AN A W/ B2 ] 28 (EXT)
A W/ SR 2R (EXTI) Gl fr b MBS M4 = A 10 A 0 R B A N\ F2 b A el o e g gt
HARIEL PWR, H5 F AL HE SRSB4 CPU.
EXTI Mefif 15 3K o VF &2 4t A STOPO FI STOP2 A xCneig, & [F]if 7] LL¥ CPUs M\ CSLEEP, CSTOPO Al CSTOP2
RN . P IE SROFI SR SR AR B AT DAFE Run A0 R A
EXTI G4 DL FRFHE:

¥ RGN CSTOPO 1 CSTOP2 A=, i

AR AL f 2] CPUSs

X EER AT O BT S A A R :
W R (R BN, FREAEIRSNM S P R EE TR, AR EXTD R T

& [HE BTk
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& G WORIEAE B R
B OARESEM SRR A B A, R Ak AR BRI
L /XG5 V:8
& IR MR AACE.
& AT RIS B AL

2.13 DMA HK & HE(DMAMUX)

SR I E I DMA 53R 5 RIERfE1E DMA f£5i1iE K. DMA 5|85 2 /b B DMA 153K 342 il DMA
WSS, T HAHRIY) DMA R 5N, B ET DMA 5K —BHA THEIRE.

DMAMUX 1 3K 52 F 25 7T 7E 7= i 4 A1 DMA #2638 2 I BRI S (B ) DMA W5R4k. %I HThRgdE
A YRR 28 IE DMA 1R 26 5 I8 R IR 0T . 8 2% i3 AT A 2 BRI S £ — /> DMA 155K 2k, sl izl
K B H DMAMUX [F2546 N 1 3440 F] (177 2UE $E— > DMA 1Rk, IbAh, DMAMUX i& i) A /E H 4 fil
RAG ST RFEFAF ) DMA 1R K48

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

B 5 DMA i5R K EAEEY HA

€ DMA ¥ K& iy N e 4%

€ DMA ERIT R

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

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

*

*® 6 o o
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B DMAMUX I3

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

ES
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W RIS, T e IR S SR AR HE VT 1) Y A S A
HhkAE B
B O RARRH LA il (FE AHB 4L D
mHhhEERRY . AR
LIS oA W WS E 2731 F

- RS (B

- EBERINEGEE AR

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

ailin
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B PR AN
- DMA f&fi (28R ek
- HuEhmse
- BRI ES T
- HPREME
W SCRP T AR BT
RTIFERR

W R R
W R EEIE R4

2.15 MDMA ##]2(MDMA)
MDMA 2 —F R TR . TR BIPERE . 2 95 2N
.
TR
ST
WO AR A L
B 20k 240N iEE, BN HE bR — Nl TE
W TR A RN R )
B ZRPA AXT R
- GHERIFA LD
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- 24 AXT EBEOW EEEEAR AXT BE BRI, i s s g
- YFARFH AMBA Z LRIAE ACLK
WAEBINAE. AAESISME AMEEI AR LA AN 3511 DMA £ 5
AN A B O CRANEIE) , F T SRAM 8L T 27 4745 SCPF A7 it 38 82 21 JlIE FIFO
AMBA 3 AXI/AMBA 4 AXI % £ 10
AHB/APB4 M\, FT DMA =il &5 gmfe
- AHB MIEXSCRE &% (hburst = 3'6000)
AXT FHR S 2858 BTk 512 7 GERTHAS AXTEBID
AXI FH O EH A BN 1% % Endian #5X
T shaA ik R AN G|
A A T s ) e 1 R ) )RR AU X
AR IR 2T A
SCRFIBTE B E
= SCRFAEAS TR 2 G 3 S B 11 ) P e 3 ok
B DMAC REFE R
- NN ER
B DMA fR¥FD)RE
B i ST R DMA F5 RN BE — IR S L4
B 2% DMA {52k
- DMA 15003 5%k . SRIUFI 585 DMA 1&5sk
B R AXTAER AL
W SCRF BN SCRURMIC DR I
W CREME— ID ZhRE, 7E AXT /5 EIE EA A ME— ID B AXT /5 R
BEZE
B AANE A FIFO

B FIFO X%

B H 3T DUE R FIFO 9%

TEE R

B RMEIER RS (RN ARSI, AMEE N AE IS EISM B0
B FAEEA DMA H5

B RMEIER IR 2 AN

B REASEIE R PR ROR AMBA SRR AR/
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TEA T RHE 5 0 T 24 F

T AT KR

GIE EESGBER) Wit

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

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

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

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

HOIRS A, TR AR TR

BT

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

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

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

BFEA
T AN AR SMEI AT R R R A R T 1
B 5P o4 MEMHE TR L/AMNE
W fEHE/AR ] EANE TR AN R IS 2 (] (O AT R AR s 20—, AR — N TS SRS
B ERE TR ] DMA fE 5 A A7 B 25 17 2%
rh W
W SRR R i
A
- DMA fE5i5e ik
- HuEHase
- EAEEANHEL TR
- RSN
- REEE AR
A RE A BT
SE&EN
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B RO ERRERFES

W R RN R 5 B 5 BRI

WAL E Y AXT T

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

W O R R [ S kA

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

AR SR TR R 32/64 ff

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

ATk

W B A ARSI TE A AR SR I A RIS LR T e, R T AR R B AT B e B A A
B 45D (ECC) R4 g T4 IF 5 LUARRHE R A IO LU RR £ 1%, REB IR AR5

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

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

2.16 AES SZRfR% (RTAD)
T EEE IR
W 7F XSPI ARk 2e W IR AR 116 HEAT 520 128 Bffes CRIKERZ VO
& (HATHES (CTR) Mis R AES, A 38 Jeit e th s GREE=4) .
RN
BEEU A ER S hE F T 0 / s
B2 2 PUANBIST (9 I (X 3
X 3E CHTRLEE : 4096 717,
XA B S N BUE N -
PR AT IR B AT R AR HAT
FANXIREA E O 128 (3550, AT BB ARRAR ) \ A 575 10 B F AR 52 SCHIBENLE . 0
FIRERHITINE RS, &b — B .

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

W SCEF xSPI FEULA] .

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

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

2.17 WP HEIENESS (FMAC)

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

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

FEREI T

16 x 16 fFeiF#s

24 + 2 L RINEE, AT IERIEGE ) e

16 1758 ffi N A% Ha

256 x 16 & 2 X

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

JEP B INAE: FIR. IR (LR 1)

REBE: AL B MM

% FF DMA 1355 ¥

2.18 CORDICH b ES (CORDIC)

CORDIC {55 e ar i B ek 8 (EER = M0 AT IE . WM T e Es). H8. &5
T REPRAE N b B ek ot

TERHE IR -

B SRR AR R AR

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

logarithm

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

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

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

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

DSMU £ 4FH 1R

8 I P L B /MBI T B AT N I

& CCEFSPLEEL, T ERAA Z-A HH &S

& SRR SRR D A

& SCRRRHE RS AN Z-A 2R

8 6 A - AT N TR :

& mESHEE 16 4L
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4 N0 i B RS S A P A
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& IR REER (1.256)

i 24 N RS Bk

& FARIHEIELAXFE (0.3140)

B 58w

Hal @R MR IE (IR st P BB E 5 F8)
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& RBER A AT 2 e
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2.20 SEBTE 81 (RTC)
RTC /& A BB FIOTHECE, B D TR ERR, FTHROETT 4R DIThAL, LA Tl ch A e b

2p
At o

TERAELR .

SERFES R (RTC) &2 —/MHSZ) BCD € i 8% /11 5 as
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B AR R HA M E Bl e B RS
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2.21 B/ B FFHE R (ADC)
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fi7 ADC & IR RIE T i) AR B e ¥ e . 3 3> ADC, ADC1/ADC2 v PAZH X ADC;

ADC1/ADC2/ADC3 A LAH Y 3ADC. 1~ ADC fe £ 20 MR HIMIE, % MEIE R A/D ¥ s iE n] DIE R
W S, A, MW T HAT . ADC BB (EX TR XEFE) 18 16 (B A f7as b . mT LU A
A 110 1/2/3 Kl N B 2 S AE P € s ARBIE Y, 9 B ADC (% A\ BB (f 5 KAy 20MHz.
ADC FEHRFHERIA T :

SCFE3 /N ADC, SCRFESG . ZESTHIN

SR 1267 10 frop gk

SRR KA, A4 EXTUTIMER

/> ADC A1 3 AMELE 14

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

& AR

B

(1 BT A 2

FiR

* o o
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SCHF A RLHE

AR A — SO R X 5

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

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

ADC TAER#RoK H PLL WP Ek AHB 4

¥4 v i DSMU, DMA & #

FLT FIFO S IR I 38 1 46

Ja BT

& TR R B R N

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

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

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

&b
At o

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

AT LLA X TF. B4 DAC #5 — ML #E B s, Ao gk T . fEXU DAC B30, £ DAC BEAT LAk
SEEEHTERYE, AT A DAC (DAC1&DAC2, DAC3&DAC4A A% —4H) [EIN AT # I 5 3r. VREF+@ T
S NAE N DAC Z5 K, i DAC MR R 6 FE 58 1y o

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

FERHEM T

B 5 DAC X R —MSZ ) DAC ¥ i ds
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SCHE 8 ek 12 frfi i, HARTE 12 AR 4 A7 6] SRR A 6] S5 PR AR G
X DAC S [F)0 8 AT e 4

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

DMA XU AR5 48 SL 2ty 9

MEFEUR . MY PR A K

DAC $ith 3C#F 5 fr BAbsodE

L d m AL R i

i N 275 U SCRF Vieer+

B i A A

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

LS~

OB - EE D Re T

B NEWHA 64 HrT iR L R 25 VREF1, VREF2

W CCRRERE R, SRR A

WA E L K

W SRR 4T R R A

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

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

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

Rl A T T 0K RGN Sleep AR R

L Y= ¥4 A AN NG

WA E R R A R

B O E A TR B R

2.24 HESEZMWEE (VREFBUF)
S NE T HESHEEME, THE ADC. 12bit-DAC. COMP N #B 6bit-DAC [ HL E 2%, tha] @il
VREF+5| IAEAMT A4 IES % .
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2.25 SERT2RAE 1M

KRR 2 MEERT S, T TR AL 3 BRI By 4 AR, 2 METIREEI S, LUK
UAISIB T IR 5. 1A DT I 2 1/ 26 GEming s 2.

FERWE T @B En 2%, WHER 8. A E R 2SR THE i 23 ThEE
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+ 2-3 B B IRE R

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

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

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

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

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

LPTIM1~5 16 fiL EE 1. 2. 4. 8, 16, 32, 64, 128 0 WA

2.25.1 FHZE R 2 (ATIM1~3)

ERAEHER A (ATIMx) FEATLL RS 6 SAME ST TG RS AS 5 10 ko o8 5 A0 A= 4
WS, B SR E TN ThRE . JEX IR ARIR ZEThRE. 38 T L.

TR R

W6 ARG TSI B L R RO

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

B ATIMx &% 9 \MiliE

W 4R/ EEIE, TR PWM S Hbeas. ket . SRR
2 A SCRRCTIR R RN S

B0 EERARN A ET/DMA:

&

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

2.25.2 B H E B ER(GTIMA1~7)

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

FERHEM T -

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

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

GTIMAX £ % 4 il

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

W N AR R A TR A T /DMA -

& T

& R

L I TPNCEIN

L QO i

AE IS A ] e i A

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

2.25.3 @ H E T 28 (GTIMB1~3)

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

FEARFEW R

B 6 AR, GTSA RiG RRREG R R D

B 16 A RAE T AAR . (PR EATICE N 1 5 65536 Z AR S1E)
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B RAEE S
B GTIMBx &% 5 Ml
AR/ EGEE, TR PWM S, b Sk SNk
SRR R RN S
B0 R EERAN A E/DMA:
& THEHM
& R FM
L I PN GEIN
& Giith#
® FEEZTHMA
C I AP R IR Y AR G T
& X1 GTIMBx, JHiE 1 SZHFICIIRE
W AE NS S A
W ZANERT RN EOERAE S, DLSEIE I 3 R0 el
B OWE (ER) gwidin. HFIaEss T Il gy et it
W ERAEIRAE T T M R
W RN AR A I B B A R A

2.25.4 F:hli % BT 2R (BTIM1~4)
ARSI B A 32 i B A .

TR
32 EFEH R RO
W16 A AT RTINS . (OMSRRETICE A 1 B 65536 B IAERAED
m AR /DMA AR
L SR

2.25.5 (K Th#E E BT 28 (LPTIM1~2)
LPTIM f&— AN U /N Bh G 16 G538, B AT DAZE BT A DHAGHESS T (-2 . LPTIM o BAYE BAT PO 25
BRI UL TIZAT, AU Bh 5. BEAh, LPTIM AT LUK 258 AR IDFERI SR, LA (0 TR 51

/N

I ThRE”.

TERHEITT

16 iz ) it Heds

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

16 bit A3 Z 748 (LPTIM_ARR)

16 bit L %77 4% (LPTIM_CMP)

25 B Bl R VTR

A Gt R AP TR N A

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

A E R (PWMD)

AIACE 10 #iiE

G s

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

2.25.6 & 1M1 BB 28 (WDG)
WEMSLE TR (IWDG) FE HETIH (WWDG) &I &, MR R FE R . B 238
e R, $m T RG22 eV E N H AR
MAILE T (IWDG)
MALETI (IWDG) HHIZATE 32KHz IR RS & (LSIEF 80D 3kZh, TEFRIEIASAFEL MCU RIEK A
i, EURATLUEAT . XA DURIESE S g e RS EEAE T TR R RIS . e nT DU E B R AR Y T
BAFHE S R R G R . IWDG Bod & 7 258 T 1A7E 3 8RR 5 2 AME 9 76 e S g3 AT (E I Fr R R ]
BRI S AR T -
F BRI T
I WA W VAT R e
B RCIRGHEIEHMAT RN 20, 7L TAE{E SLEEP. STOPO 1 STANDBY #:x{
B ] DAVLHC B A AR T AR
B SRR IA E] 0x000 N, RGN (CAREGE LA T
HOEIH (WWDG)
WA (WWDG) HIB Bl APBI BHEPAER DL 4096 #4321, @i i 8] & 11 (9 AC B RSN AR 7718 1T 2 15
SeH . R, WWDG @ H TS0 I, 8 T M 2 R A0 P s Ie 2 7 L 10382 4 2% 3 B0 R 5 v 29 G 1E
R (0 B R
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B R
W 14 RSB T e
B WWDG G5, UGN REEN
& HEHEERRIE N T 0x40
& USRIV EEME R T E DA AR A AR, ERTINE
W R

2.26 I’'C M&#N

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

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

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

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

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

B 12C SEMVES 3 WA

AT F A

Z FHAThRE

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

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

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

J ARy

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

H U7 T e

® 6 6 6 6 O O 0 o

B SMBus #i 3.0 RAAE::
& i ACK = IR CRC (B EAHRG ) A A IIE
& AR AR
& SCFRHBEAENT P (ARP)
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& THAEE TR
€ SMBus %&4R
& IR R SR

B PMBus rev 1.3 frifE

HAbTRe:

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

WA RN g 7 R B

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

2.27 RIEWISMERTEMEIERI2S (FEMC)

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

W SRR RA R AR

4 SRAM
¢ PSRAM
¢ ROM
€ NOR Flash
€ NAND Flash (SLC)
€ LCD (8080/6800)
B SCREPIAS NAND INA7H, A 1bit-ECC AT Rl 208 2K 75 £ df
W R ERE SRR AL (Burst) ViAW1 NOR [NA7F1 PSRAM
B ST 8/16/32 fr i 2k
W NP RIS AL e il
W I I R AT DASCRE SR AN E] () 2
W RIE MR A RO BB, B 64 A1 AXT Vs Al SREG R ONIZESEIN 32 frek 16 f75% 8 Az i iR, LA

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

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

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

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

TR T, FP S

SCRE R XUTIAS

BRPR TS, B AR AIA 37.5Mbit/s

SRR 8 Ik 16 5l Rkt

SCHF 8bit BY, 9bit 4 i

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

SCRF 1bit 8% 2bit 12 147

SCHRFAREA 2B RS 36 AR 56 (S A 25

SCREREAF S : RTS CTS

S FF RS-485

Y HF DMA Utk

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

XREERER RS, FFE 1S07816-3 Frifk

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

RPN B AR DUERR. MR IR IR

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

i AL E -

BEHR USART1 ~USART8 UART9UART15

SRR Y ¥

EZ i

LIN

EEZEEN

BRI CEXUTD
R
TrDA £TAME

=== ==
=|=Z|=|=|=<|=<
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DMA 38 P Y Y

i R A R v Y

Y = ZHFFZME, N = ARz

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

(IRTOFEIE FH D B USUR 15 48 (LPUART) & —FMIRIHFE. &0 T, S8 TiE 580, LPUART #] LLfH LSE.
HSE. HSI. MSI. SYSCLK Fl PCLK #2fif i, i+ 32.768kHz LSE 1E A £, LPUART v LA TAETE
STOPO/2 IRINFERI R, B A IB(ZHZE ]I 9600bps. LPUART SCHEFREMCEE e le . 385 e B e g gk, w) DA
fi£ 4b-T STOPO/2 #5220 f) CPU.

[FfF, 24 MCU TAEE RUN #53US, LPUART W A] DLE A8 ) 0 8 LU o FH P AT UK IR s o) 6
HSI. SYSCLK Fl PCLK A4S 5 i (F1 i 15 3

LPUART FZHFEUTF

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

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

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

B CFF DMA $¥EE

B SRR

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

B AR AR, AR A

B ERAIRRE: ARAIRAN R AR R

B 32 FEWEMX, 8 FATKIRZE X

RO AR L

B OAACE 1 B3 MEARIREE T

A

B A ACE R E R RTS BE

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

)RR YA 8 T
2.30 FAE P R R O AR B3I 2% R (FDCAN)
FDCAN R A5 4 1SO 11898-1:2015 biifE, ¥ CAN 2.0A/B 5 CAN FD ¥, #43E 1SO ki) Bosch
W
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BEAh, CAN #iH FDCAN1&283&4 3557 1SO 11898-4 HiLE I [l fh )2 CAN(TTCAN), L3 AR A5 fi]
fil WS . AER ARG A AR R . FDCAN1&2&3&4 L4 I Al fih & DI e I FI B IN 25 77 4% . CANFD

T i 5 A RN AL 5 CAN S — 2

FDCAN B{HUETE 2 M B RAM X3, & FDCAN ] [ H13%4% SRAMS BANK1 5 SRAMS BANK2, H 4%
WOl BT IR . HRIC FIFO. BRlCZBmbIX . IR . % HAE FIFO (LUK TTCAN 85 . 5 RAM

AT MCU W SRAM 1, 4aHAEATACE, #1> FDCAN i K A] 73t 4480 7 (32bit)

FEARFEIR

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

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

Y HF AUTOSAR ik

Y FF SAE 11939 Frife

FESR M HOL IR A T AE

PN A] I & 420 FIFO

PRI R SR 0 BN B R S SRR

m% 64 % X

R% AT REZMX

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

Al HC B R IE AT FIFO

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

I B I AR v

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

2.31 BATAMREO/NESHEL (SPI/I2S)

SPI FeVFts Fr AN & UL/ L. R, STl 5. SPI A LA B A B U 2 B, IR
MBS AE A 2P(SCK) . T H T 2R g, B4 H — 2 X B 26 i 02k 5 TR 2D AR, i S Rpd A
CRC B3

38/171 B B AL 6345 B 2 5] Nations Technologies Inc.
Huhk: ERIT L X S AL X IR 100 S ERBAKE
Hif: +86-755-86309900 f5H: +86-755-86169100
fF4%: info@nationstech.com Hf%w: 518057



L
V) EIRRR

www.nsingtech.com

128 & — b [F) A HR AT COE R . & SCRP DU B ibRitE, 046 KR 12S ArifE, MSB Al LSB Xf 5 brife,
DA PCM Ao BIAEEXC TR, AL TARSE F A 2 FBisl R . e fE R &N, AE@d Rz O s
B &SRB S E S

SPI 4% EZ I ReU T

A LA T A AR

SCRPERE. BRI 2 A

SCHF 8bit B 16bit HHE ik 2

B AT ] G

B A B 0k PR

] A R P AR B R o7 T i

RIE MG FFEAE CRC THE K 5

¥ DMA f£5i S fE

B/ k3% FIFO 8 41

28 H M F BT REMT T

T AN AT [A] A

S R ORI B 303

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

T I B Mk T T B

#4775 17) MSB

¢ DMA 5 3fg

SR L Bl R T ik

2.32 ZLBATIMEEDO (xSPD

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

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

TERHEITT

W RIS SRR DY/ )\ ek
B 7 FFSingle SPI/Normal SPI. DUAL SPI. QUAD SPI. Dual-QUAD. OCTAL SPIiz{
B AR AR A IK133M
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X ¥FMotorola SPI:

€ Standard/Dual/Quad/Octal SPI

SCRF SR R (SDR) AIXUf5 443 % (DDR) #i2X
B e, B S RFDDR A% f
SCREI B IE K

FE ] A AN A AE ST, ks X S 3RS R R e &
R FIFO Fl T R38R

SO 8/16/32 A s Vi vl

% F32x32bit TX FIFOF132x32bit RX FIFO

SCFFDMA

XIPRLSHFSPIEE, A SCHREXIPE

& RRESALRE

& SORFEUERETI

SCREXSPIAMEHAATAUS E Zhfif e, BIXSPIAM AU SO, AT ARSI B2 3 B Sl & 9 B SCCPU
AT, ANFEMEOR SNBAF A I T B2, 85 T B R RE /24 RE, IR TNVRIX, P ANAT 5 i

Y FFH4FNAND FLASH. NOR FLASHAIPSRAM

TSR o Fr it P, MU ASCRF IS i, ENURRESCT Bl A 9 Fr it i)
10, MU E8 AT = A0 Ak A

SCHF % B EIIRE

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

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

FERFEWT

SCFF USB 2.0 3% (480Mb/s) /43 (12Mb/s) AKIE (1.5Mb/s) Host 52
YHF USB 2.0 ik (480Mb/s) /4xi# (12Mb/s) Device FE

SCREFTE I 4 Fpfedin sy =0 Btilfetin . fhsfedi. hW e mD L4
USBHS W& &k PHY, SCRFmiE, S@AHE, JofshE PHY

S #§ HS SOF, FS SOF Al LS Keep-alive 4 it

SOF fikrhw]id@ i PAD %t
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W SOF fikphid i Py i #2152 i 25 (TIMXx)

B SCEFA-BERG (ID 20

B USBHS Witk DMA, FaJ#{FACE AHB b EALHmRAY

B HAEEEIEE, BInfE USB Hl i1 RS, RMABCABEE B, XF PHY A1 DFIFO HiJ§n A& £

B Hf 4KB%EH RAM

B Host U NEE 16 MEHIEE, SANEE A SRR USB 144

W Host BT A B 22 25

®  {EAMAMEREEBAF R A 2 15 16 AN TN RS AL i 5K
©®  EAEFE WA BA B A 22 1A 16 AN HI I S AL 5 3R
B Host U F A& —A RXFIFO. —/MaE &4 TX FIFO F1—/NEJE BAYEAL 41 TX FIFO

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

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

2.34 ZEFFZHEAER(SDMMCO)

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

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

T EREE

HeZs SD TR FARAERIE V3.00

FHeA SD WYHEEH LRIE V3.00

He#% SDIO r#ERITE V3.00

e eMMC FRiERTE V4.51

SCFF 1 /4 42 SD KAl SDIO 2

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

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

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

SRR Z R

SD&SDIO AR K 512 F TRV, eMMC B SCRESROK 2048 7745 IR/
EMMC f KIS 8003 200MHz (3ZFR T8 K VO Sii#e) , e RARHIE 2 18 1.6Gbps (HS200 12, 8 f7)
SE4 AL 1) 20482 T E FIFO
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B SCEFNEL ] DMA Thig

2.35 HrZH/ELED (DVP)

DVP 2 — M RiE. 5K CMOS Je AR IRA 2 1, m DUARH 7 I Seal % - I R/ K. A 100MHz
BRI, BECRR D EERE L4 3 Ik 200 Mbyte/s.
TERHELTR -

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

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

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

YFE 81y 10 A7 16 71 Bayer £idaks (.

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

SCFF FIFO i th -4

SCHRERT R AR 1) B B AR HUR

SRS AR B

SCHRFIEF BT .

SR T EE RS 2

—  YCbCrd22 #iidh .

— RGBS565 ¥t A .

—  E4HHE(PEG).

2.36 LCD #=#il# (LCDC)

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

FEFFEW R

B 247 RGB JFATHith (RGB888) .
B EEER (CLUT) , fAEEEE 256 MEit (256 x 24 bit) .
B ORI RERE R, IR E e U
¢ ARGBS88SS.
ABGRS888S8.
RGBAS8888.
BGRAS88S.

* ¢ o
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€ RGB3565.
€ BGR565.
€ RGBSSS.

W CRENEIE AR D BEAL S .

B 200, gth, TGRS 2bit.
{8 ] alpha {ELAE P2 2 1F] RIEIR A

ok,

AL E AR /NAT G

Gamma X% I

AT ThRE

KB AN R

RICTINES

2.37 UKW (ETH)

N32H735EC SZEP LUK M A 35 E, ETH1 A4 10/100/1000Mbps LA MAC, ETH2 £ 10/100Mbps L
KM MAC. PLK MLY% F DMA SRARAC R RO ERE . ETH BECSCRE SWEZE (PHY) TS AR
HERE: MII. RMII. GMII (JF: ETH2 ANSZHEF GMITHE 1), PLSZH LUK WX B 0 1 A 326 AL

F R

MAC Tx 1 Rx & F 45

L SRS AR . B B 1

THLLT PHY #1528 10/100/1000Mbps i 4% ik % .
- MIL HT5SMEHEE LUK PHY 15

- RMIL, AT 54MEHGE DKM PHY 15

- GMII, HT54MBTIELLKM PHY {5

X T A

- FF CSMA/CD Hiil

- EBEEREES

JS7 FH i 32 A7 8 A v

X T EAE (IEEE 802.3x #5445 AR e i s 4% )

SCFFiEIE RMON Bt MIB i+%#% (RFC2819/RFC2665) 347 5] £ 4t it

IEEE 1588-2002 Al IEEE 1588-2008 H1 i i) LA K o 44 0,1} (] 8k (7E PTP 24 (01K Tx 5l Rx RS H &5 H

64 AL TRIERD , TX J7 [ bSO — 2B AN 20 I a] K
SCHF RAG A Bkt (PPS)
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TR TR EAEHE PHY #3441 MDIO (Clause 22 11 Clause 45) F#:H

MAC Tx %t

RORRAE B4 TSRS SFD

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

B TR 6L E 34 S CRC FIE AT (PAD)

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

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

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

RE TN BRI VLAN Fr%5

FEAR AR, BUBVN AT S0 R ME s s £

SCRERON . B B s B 5 T BB A 3E ¥ VLAN b4

MAC Rx i

g1t B B3R PAD Ml CRC
Felicrg Az B ER AT A5 A1 SFD
AR [ 1S I R

RIE b g

- A48 frzEk Hithl (DA) s, FAFTHA MY

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

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

- FHRIAPTH Z iR R

- CFRREE, AHTIEIE, HEEGEAEIEC, HT MR
- ARG (RRRIEIERD SR RS
USpIIEOEVEERTRUR)F

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

44 /171 AR AR A F Nations Technologies Inc.

Hif: +86-755-86309900 f5H: +86-755-86169100
fF4%: info@nationstech.com Hf%w: 518057



L
V) EIRRR

www.nsingtech.com

MTL Tx F1 Rx iE e

32 fr S EE . GER N ARl MAC)

i FH 5 B ) FIFO W BAT 2 A 5

A7 FH 60, B 0 00 A T 17 0 0, P £

1570 FIFO #4145 XU | RAM

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

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

MTL Tx itk

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

REHAE S HE— BT

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

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

—  VLAN A% 40 N B8

- DUKMJEHEE BAdA

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

- IR

~  CRC fll PAD #%#l

MTL Rx 454

2KB A AT fic B B 13I8 FIFO

Bl k2 b 3R AN S

£ EOP/EOF 2 J&i (HI{EME) Hl SOP/SOF ZHl, ¥ Rx IRAFIEHA Rx BAFI
BEA R (EDEAAD T, WI4RFE Rx AFIRME CERINFE S 64 735

Al AU, AT DAZE RO A 8 A R B B 0 BN A R 2 N R
SRR BN (KEAR TRmEdEe

B AL FIFO W R R IEHR AL (i) AR ik Rk 17 giit

MR Rx ABIE TR 220 B AR B0 & B a5 {5 5 80 K15 5 3 MAC
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DMA Fit:

W32 AR AL

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

W DUHGRE A A B A AT 1) 504 60, 1Y) DMA &%

W SCRFRATEA S 0 75 SO0 B A7 (X Sk

B CCERREEMIX GRTE) #IRFF

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

B Tx DMA Fil Rx DMA 513 SR K FEmT B, DALARAK WL 4R F 26
CIEIE Y 2 L N e 3 Lo O SA R T

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

W BRISORIR 1% 5 B 2 ) SCHRER 1 B e T S 2k

B SRR

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

B SCRFTCP 23 Budikdar (TSO)

AHB FEOFE

W32 A, T R B U ]

B

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

B 32 fu#dlE, AT CSR VI

B

B SR SRR A

Ak A w7

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

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

MMC (RMON) ##iHe

AT Tx B Rx M IXFREHE IR F A7 4%

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

2.38 TEA LR THE BT (CRC)

CRC i ot IRAEHa e B2 W, 76 8 . 16 f78% 32 i AN K o A= CRC THRZE L. 78 HoAth B
i, 3T CRC MIFARF T I Bl AL el A7 ik v etk . AEThBE e ShrEMEREI N, EATHR AL T —FIGAE N 77
SEEEVEN /7. CRC HHEICH B THEBATI TR %544, DME SREREIT A O ARG TESS & AL B I
SR LT UL

FEREI T

B ZRIAfEH CRC-32 (Ethernet) % £ 1iz: 0x4C11DB7

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

SEH P A EREZ R, HZ2HANTRE: 760, 841, 16 f781 32 fi

FIAREE 8 £, 16 f78% 32 {7 i N EdiE

CRC WA LB

B N B HE RO A AR

BN, DUBE G T BT R

32 f s CRC iFE AT E 4 4~ AHB I8 (HCLKD 52%

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

PN A€ DA |

SCREON S R 518 e Bl (WTRCED AT e BUERAE

2.39 EtherCAT M¥5#EH1%8 (ESC)

N32H735EC 7> EtherCAT MufifEfil#s (ESC) . {EN EtherCAT ¥l37 i 25 5 Ml B FHFE 5 2 [8] () 482 11,
ESC 1197 EtherCAT 1815 . £ FIAR#E LUK B dhs (5 LUK MM (FF4 IEEE 802.3 Ar#E) I, ESC AfEfEA
T, MR RIS R EE . AR, ESC STEMROCE I A I I TR IR S AR .
FEREEW T

2> MIL o H, T EERLUK M PHY

8 M B LR NAFE T (FMMU)D

8 AN EIEE (SMD

8KB I PR A7 it

64 143 i B B (DC)

F BRI R EE R (PDD
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2.40 ZEBIEMEEIT (SDPU)

SDPU ¥ SAC 1 SDMA #iegs &7F —ie, SAC 4% AES. DES. SM4. SHA 1 RNGC (B§jEab3) 5k,

SDMA ¥ 5 ¥ N SRAM &4 3l SAC, FFITHE L M SAC 141 %] SRAM.

SDPU B4 .

S HF DES X FREA

® 7 F DES Ml 3DES INff iz

® TDES 3} 2KEY Fll 3KEY f#3{

® ¥F CBC Al ECB Fx{,

FF AES SRR L

®  S7HF 128bit/192bit/256bit 24K

® 7¥FCBC. ECB. CTR Bz

SCHE SM4 SR

® U ¥FCBC. ECB &

YHE SHA % 592

® T fF SHA1/SHA224/SHA256/SHA384/SHAS12
XRFRENLEL (RNG)

® THFEFENLEL (TRNG) F{hEEHLEL (PRNG) iz
® T FFLSFRI29 J5kb#

® U fF XOR &I IR

® S7¥F FIPS-140 CAVP

SCHE RNG FLH A S VE R R 1247

SR FIFO L

® U F@IT FIFO fic B Hyk s

Y HE SDMA $ifs fE 4

YRRE AHB MU EE 1R 3 5088 N SRAM H %4 2] SRAM
SCHREIB I S5 SRAM JE Mk

YRR REAR AL K/ 4KB (1024words)
SCHPRCHRE AL B RN A

Y CRC16 K4

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

FEVE/ B bt bk mAs=1/2/3 (550 N SRl s mE i

www.nsingtech.com
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2.41 @D (DBG)

P itk ARM 1) SWI-DP #: H1, S8R N R BB AT AR HE IR TR, 81 JTAG SR AT SR i Uy 1] i
FURH5 N S AT PR BR B o P BR B Vi SRR B 5, AT IS R i

DBG = Z 4 :

T R

ARAHAT FRER

B4

JTAG i

AT 2Rk O

fish 25y N L

R AT 2R R Rty 1

[F A5 BRI 3ty 11

RTHAERE AT AT R ER
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3 5l fl e SCR iR
3.1 #HEFEHE

3.1.1 LQFP1763| B4 75
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5 ] , I 2 2 = = o o
2 8 8 &2 8 3 ¢ 8 3 3 g g g & 2 5 2 8 2 8 8 8 8 g 0 9 = = & &8 g ¢
g £ £ &8 8 8 > £ £ £ £ 2 2 > £ £ £ & E & & & & & & & & > 5> =z

€ 2 3 % @ T S 2 %2 § £ @ 7 % 9 z 2 2 2z 5 e @ T 3 9 = = =2 =z o

2] 2 eans
res[ |2 [ ear
pea[ |3 o[ Jean
pes [ |4 29[ earo
pes [ |s os[eao
VSsS [ 6 127 j PAS
VDD [ 7 126 j VDD
VBAT [ 8 125 j PCY
PCI3 [ 9 124 j PC8
Usk'szljgllj'l: " 122 j rce
vss[ | 121 vooss uss
VDD [ 13 120 j NC
VSSSMPS [ 14 119 j VSs
VLXSMPS [ 15 118 j PGS
VDDSMPS [ 16 17 j PG7
VFBSMPS [ 17 116 j PG6
o[ |18 s eas
e[ o nal e
ee2 [ |20 us[Jvoo
pes [ |21 2| Jvss
pes [ |22 | Jra
e o[ Jra
vss [ |24 09| ]2
VDD I: 25 108 :l PK1
PF6 I: 26 107 :l PKO
PF7 [ 27 106 j Vss
PF§ [ 28 105 j VDD
PF")[ZQ 104j|'.”1
PF10 [ 30 103 j PIIO
PHO-OSC_IN [ 31 102 j P19
NRST [ 33 100 j Vss
PCO [ 34 99 j VDD
FC\[JS ijr’nlf
PC2 [ 36 97 j PD14
PC3 [ 37 96 j PDI3
VSSA [ 38 95 j PDI12
VREF+ [ 39 94 j PDI1
vooa [ |40 o3[ Jvss
PAO [ 41 92 j VDD
PAL [ 42 91 j PDI10
e[ |4 oo | epo
VDD [ 44 89 j PD8

o o
[ Jess
7]
]
]
]
o]
@[]
]
v
o[ v
s ]
]
]
]
=[]
[ ]r
]
5[ Jvs
so[ e
[r
s ]
]
]
]
]
]
]
]
]
»[]
(]
[ ]vs
]
]
4] Jvss
133 Jvear

LQFP176

. = - o m T w =2 = & w U g
E B E OB B H
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12 13 14 15

QOO
OGO
| @EO
HOOOO
N OOOO
1 @OOE
L OOOO

JPEOOOCEEEOOOEOEE
2 OOOOOOOOOOOOOOW
1l OOOOEOOOOEOEOOEOHOW
| @OOOOOOOOOEOOHO

HOOOE
HOOOE
HOOOE
HOOOE
HOOOE

N OOOOOOOOOOEOEHEOE
N OOOOOOOOOHOHOEHEEE
| OOOOOOEOHOEEOEE®E
HECICIGI0I00I0I0IDIOIOIOICIOION

OGO
HOOG
OIOI010
HEHEE
OIOIOIC
HEHGE
DG
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3.2 SIME X

7 LU 10 JE X I % B L S FFHT 2 82

GE» SERRHISPRZIZE S, S 1] #

R 3-1EHE X
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%

BGA176 + 25

LQFP176

=
€y i

it (o)

/0

=
o

Fail

safe(
3)

3
R

LRI R FIThRE

RN

HEX

C3

PE2

10

TT

Yes

TRACECLK
SPI6_SCK
ETHI MII_TXD3/ETHI_GMII_TXD3
ESC_P0_MII_TXD3
GTIMB1_ETR
DVP2 DO
FEMC_A23
USART5_RX
FDCAN4 TX

B2

PE3

10

TT

Yes

TRACEDO
ETHI MII_TXD2/ETHI_GMII_TXD2
ESC_P0_MII_TXD2
SHRTIM2_EEV
GTIMB1_BRK
DVP2 DI
FEMC_A19
USART5_TX
FDCAN4 RX

B1

PE4

10

FT

Yes

TRACEDI
SPI6 NSS
ETH2 PHY INTN
ESC_LED STATE_RUN
SHRTIMI_FLT
GTIMB1_CHIN
DVP1_D4
LCD B0
FEMC_A20
USART6_RX
DSMU DATIN3

D3

PES5

10

TT

Yes

TRACED2
SPI6_MISO
xSPI2_NCS1
ESC_EEPROM_CLK
GTIMB1_CHIP
DVP1_D6
LCD GO
FEMC_A21
USART6 TX
DSMU_CKIN3

E3

PE6

FT

Yes

TRACED3
SPI6_MOSI
ESC_EEPROM DATA
SHRTIM1 EEV
ATIM1 BKIN2
GTIMBI1_CH2
DVP1 D7
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Al

VSS

C2

VSS

D5

VDD

E2

VBAT

»ninn wn

VBAT

C1

PC13

FT

Yes

RTC_OUTI
RTC_TAMPI
RTC TS
PWR_WKUP3

D2

10

PC14-0OSC32 IN

FT

Yes

PC14-0OSC32 IN

D1

11

PC15-0OSC32_OUT

FT

Yes

PC15-08C32_OUT

Al5/
D10

12

VSS

D11

13

VDD

F2

14

VSSSMPS

F1

15

VLXSMPS

Gl

16

VDDSMPS

G2

17

VFBSMPS

F4

18

PFO

10

TT

Yes

xSPI2_100
ETHI_GMII_TXD4
SHRTIM2 CHAI
GTIMAI CHI
GTIMAS_CHI
DVP2 DO
FEMC_A0
SDRAM_A0
USARTI_TX
FDCAN4 TX
12C2_SDA
12C5_SDA

COMP3_OUT

F3

19

PF1

10

TT

Yes

xSPI2_IO1
ETH1_GMII_TXD5
SHRTIM2_CHA2
GTIMAI_CH2
GTIMAS5_CH2
DVP2 DI
FEMC_Al
SDRAM Al
USARTI_RX
FDCAN4 RX
12C2_SCL
12C5_SCL
SDRAM D5

COMP3_INM

G3

20

PF2

10

TT

Yes

SPI6_NSS
xSPI2_102
ETH1_GMII_TXD6
SHRTIM2_CHBI
GTIMAI CH3
GTIMAS_CH3
GTIMB2_ETR
DVP2 D2
FEMC_A2
SDRAM A2
USARTI CK
12C2_SMBA
12C5 SMBA

COMP3_INP

H4

21

PF3

TT

Yes

SPI6_SCK
xSPI2_103
ETHI_GMII_TXD7
SHRTIM2 CHB2

ADC3_INP5
COMP1_INM
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GTIMA1_CH4
GTIMAS5_CH4
GTIMB2_CH4

DVP2 D3
FEMC A3
SDRAM_A3

USART1_CTS/USARTI NSS

12C6_SDA

www.nsingtech.com

H2

22

PF4

10

TT

Yes

SPI6_MISO
xSPI2_CLK/xSPI2_CLKIN
ETH2 MII RX_CLK/ETH2 RMII REF
CLK
ESC P1 MII RX CLK
SHRTIM2 CHCI
GTIMAI ETR
GTIMB2_CH3
DVP2 D4
FEMC_A4
SDRAM A4
USART1_DE/USART1_RTS
FDCAN5 TX
12C6 SCL
SDRAM D4

ADC3_INN5
ADC3_INP9

H3

23

PF5

10

TT

Yes

SPI6_MOSI
xSPI2_NCLK
ETHI1_GMII_GTX_CLK
ESC PO MII RX_CLK
SHRTIM2_CHC2
ATIM3_BKIN1
GTIMB2_CH2
DVP2 D5
FEMC_AS
SDRAM_ A5
FDCAN5 RX
12C6 SMBA

ADC3_INP4
COMP1_INP

El

24

VSS

|95}

E4

25

VDD

H1

26

PF6

10

TT

Yes

SPI5 NSS
xSPI2_103
ETH2_MDIO
ESC_MDIO
ATIM3_ETR
ATIM4_ETR
GTIMAS_CHI
GTIMB2_CHIP
DVP1_PIXCLK
DVP2_D5
UARTI1 RX
FDCAN3 RX

ADC3_INN4
ADC3_INP8
COMP2_INM

13

27

PF7

TT

Yes

SPI5_SCK
xSPI2_102
ETH2 MDC
ESC_MDC
ATIM3 CH4
ATIM4 CH3
GTIMAS5_CH2
GTIMB3_CHIP
DVP2 PIXCLK
UARTI1 TX
FDCAN3 TX

ADC3_INP3
COMP2_INP
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SPI5_MISO
xSPI2_I00
ETH2 MII_COL
ESC PO MII_RXDO

ATIM3_CHI ADC3_INN3
2 28 PF8 10 | TT | Yes ATIM4 CH4 ADC3_INP7
GTIMAS5_CH3 COMP4_INM
GTIMB2_CHIN
DVP2_HSYNC
SDMMC2_LEDCTRL
UART11 DE/UARTI1 RTS

SPI5_MOSI
xSPI2 101
ETH2 MII_CRS
ESC_P0_MII_RXDI
SHRTIM2_FLT
ATIM3_CH2
ATIM4_CHI
GTIMAS5_CH4
GTIMB3_CHIN
DVP2_VSYNC
SDMMCI1_LEDCTRL
UARTII CTS

J4 29 PF9 10 TT | Yes ADC3_INP2

xSPI2_CLK/xSPI2_CLKIN
ETH2 _PPS_OUT
ESC_P1_MII_TX_EN
SHRTIM2_EEV
ATIM3_CH3
ATIM4_CH2
GTIMB2_BRK
DVP1 D11
LCD DE
FEMC A3

ADC3_INN2
ADC3_INP6
COMP4_INP

K3 30 PF10 10 TT | Yes

J1 31 PHO-OSC_IN 10 FT Yes PHO-OSC_IN -

K1 32 PH1-OSC_OUT 10 FT Yes PH1-OSC_OUT -

L1 33 NRST I-O NRS Yes NRST -

ETH2 MII_RX_DV/ETH2_RMII_CRS_D
\Y%
ESC_PI_MII RX DV
ESC_LATCHO
LCD G2
LCD R5
FEMC_A25
FEMC_DI12/FEMC_DAI2
SDRAM NWE
SDRAM D12
DSMU_CKINO
DSMU_DATIN4

ADC1_INP10
ADC2_INP10
ADC3_INP10

L2 34 PCO 10 TT | Yes

TRACEDO
RTC_TAMP3
PWR_WKUP6

SPI2. MOSI ADCI1_INN10
1282 SD_EXT ADCI_INP11

ETHI_MDC ADC2_INN10

ESC_MDC ADC2_INP11

LCD G5 ADC3_INN10
SDMMC2_CK ADC3_INP11
FEMC_DO/FEMC_DAO
DSMU_CKIN4
DSMU_DATINO

L3 35 PC1 10 TT | Yes
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SPI2_MISO
12S2_SD ADC1_INN11
ETH! MII TXD2/ETH! GMIL TXD2 ADCI1_INP12
ESC_P0_MII_TXD2 ADC2_INN11
Ml 36 PC2 101 TT | Yes DVP2 D6 ADC2_INP12
SDRAM_NCEO ADC3_INN11
DSMU_CKIN1 ADC3_INP12
DSMU_CKOUT
ADC2_INN1
ADC2_INPO
N1 - PC2 C 10 | TT | Yes - ADC3 INNI
ADC3_INPO
SPI2_MOSI
1282 SD _EXT
ETHI MII TX CLK/ETHI GMIL TX C | ADCI_INNI2
LK ADCI_INP13
M2 37 PC3 10 TT | Yes ESC_P0_MII_TX_CLK ADC2_INN12
DVP2_D7 ADC2_INP13
SDRAM_CKEO
DSMU DATINI
ADC2_INPI
N2 - PC3 C 10 | TT | Yes - ADC3 INPI
E12 - VDD S - - - -
F6 - VSS S - - - -
N3 38 VSSA S - - - -
L4 - VREF- S - - - -
M3 39 VREF+ S - - - -
M4 40 VDDA S - - - -
PWR_WKUPI
SPI4 NSS
1254 WS
ETHI MII CRS/ETHI_GMII_CRS
ESC_P0_MII RX DV
ATIM2_ETR
GTIMAI CHI
Pl 41 PAO 10 | TT | Yes GTIMAI ETR ADC1_INP16
GTIMA4 _CHI
GTIMBI_BRK
SDMMC2_CMD
FEMC_A19
USART2_CTS/USART2 NSS
UART9 TX
ADCI_INNI
ADCI1_INPO
R3 - PAO_C 10 | TT | Yes - ADC2 INNI
ADC2_INPO
ETHI_MII_RX_CLK/ETHI_RMII REF_
CLK/ETHI_GMII RX_CLK
ESC_PO_MII_RX CLK
GTIMAI_CH2
GTIMA4_CH2 ADC1_INN16
P2 42 PAI 10| TT | Yes GTIMB1_CHIN ADCI1_INP17
LPTIM3_OUT
LCD R2
USART2_DE/USART2_RTS
UARTY RX
ADC1_INPI
P3 - PAl C 10 | TT | Yes - ADCY INPI
PWR_WKUP2
R2 43 PA2 10 | TT | Yes ETHI_MDIO igg—:ggij
ESC_MDIO -
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ESC_PI_LINK
SHRTIM2_EEV
GTIMA1 CH3
GTIMA4 CH3
GTIMB1_CHIP
LPTIM4 OUT
LCD RI
USART2 TX

N4

PH2

10

TT

Yes

xSPI2_104
ETH1_MII_CRS/ETH1_GMII_CRS
ESC_LINK_ACTO
ESC P1_MII TX EN
SHRTIM2 _CHDI
GTIMB3_CH2
LPTIMI_IN2
LCD RO
SDRAM_CKEO
UARTI5 RX

ADC3_INP13

G4

44

VDD

w2

F7

45

VSS

R4

PH3

10

TT

Yes

xSPI2_105
ETH1 MII_COL/ETHI_GMII COL
ESC_P0_MII_RX_ER
SHRTIM2_CHD2
GTIMB3_CH3
LCD RI

SDRAM_NCEO
USART7_CK

UARTI5 TX

ADC3_INN13
ADC3_INP14

P4

PH4

10

FT

Yes

ETH2 MII_TXDO/ETH2 _RMII_TXDO
ESC_P1_MII_TXDO
SHRTIM2_CHEI
GTIMB3_CH4
DVP2_HSYNC
LCD_G4
LCD G5
USART7 _RX
UART15 DE/UARTI5 RTS
FDCAN5_TX
12C2 SCL

ADC3 INN14
ADC3 INPI15

RS

PHS

10

TT

Yes

SPI5_NSS
ETH2 MII_TXDI/ETH2 RMII_TXDI
ESC_P1_MII_TXDI
SHRTIM2_CHE2
GTIMB3_ETR
DVP2_PIXCLK
SDRAM_NWE
USART7 TX
UARTI5_CTS
FDCAN5_RX
12C2 SDA

ADC3_INN15
ADC3_INP16

N5

46

PA3

TT

Yes

1284 MCK
ETHI MII_COL/ETH1_GMII_COL

GTIMA1 CH4
GTIMA4 CH4
GTIMB1_CH2
LPTIM5_OUT

LCD B2

LCD B5
USART2 RX

ADC1_INP15
ADC2_INP15

F8

47

VSS

FEMC Al0
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VDD
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P5

49

PA4

10

TT

SPII_NSS
SPI3_NSS
SPI4 NSS
12S1 WS
12S3 WS
12S4 WS
ESC_LED RUN
GTIMA4 _ETR
DVP1_HSYNC
LCD_VSYNC
FEMC_DS/FEMC_DAS8
SDRAM DS
USART2 _CK
USB2_SOF

ADCI1_INP18
ADC2_INP18
DAC1_OUT

P6

50

PAS

10

TT

Yes

SPII_SCK
SPI4_SCK
12S1_CK
12S4 CK
ESC_LED STATE RUN
ATIM2_CHIN
GTIMAI CHI
GTIMAI ETR
LCD R4
FEMC_D9/FEMC_DA9
SDRAM D9
SDRAM DQMO0

ADCI1_INN18
ADCI_INP19
ADC2_INN18
ADC2_INP19
DAC2_OUT

R7

51

PA6

10

TT

Yes

SPI1_MISO
SPI4_MISO
12S1_SD
1284 SD
xSPI2_103
ESC_PI_LINK
ATIMI1_BKIN1
ATIM2_BKIN1
ATIM3_CHI
GTIMA2_CHI
DVP1_PIXCLK
LCD G2

ADCI_INP3
ADC2_INP3

N6

52

PA7

10

TT

Yes

SPI1_MOSI
SPI4_MOSI
12S1_SD_EXT
12S4 SD_EXT
xSPI2_102
ETH1_MII_RX_DV/ETHI_RMII_CRS_D
V/ETH1_GMII RX_DV
ESC_P0_MII_RX DV
ATIM1_CHIN
ATIM2_CHIN
ATIM4_CHI
GTIMA2_CH2
LCD_VSYNC
SDRAM NWE

ADC1_INN3
ADCI1_INP7
ADC2_INN3
ADC2_INP7

R6

53

PC4

TT

Yes

12S1_MCK
ETH1 MII_RXDO/ETHI RMII RXDO/ET
H1_GMII_RXDO
ESC_P0_MII_RXDO
SHRTIM2 EEV
LCD R7

SDMMC2_CKIN

FEMC A22

ADC1_INP4
ADC2_INP4
COMPI_INM
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SDRAM NCEO
DSMU_CKIN2
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M7 54

PC5

10

TT

Yes

ETH1_MII_RXDI/ETHI_RMII RXD1/-
ETHI_GMII RXDI
ESC PO MII_RXDI
SHRTIM2 FLT
LCD_DE
SDMMC2_SEL
SDRAM_CKEO
DSMU_DATIN2
FEMC_Al
SDRAM NCAS

ADC1_INN4
ADCI1_INP8
ADC2_INN4
ADC2_INP8

COMPI_OUT

K4 -

VDD

VSS

R8 55

PBO

10

TT

Yes

xSPI2_IO1
ETHI_MII_RXD2/ETHI_GMII_RXD2
ESC_P0_MII_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

M8 56

PB1

10

TT

Yes

SPI3_MISO
xSPI2_100
ETHI_MII_RXD3/ETHI_GMII_RXD3
ESC_P0_MII_RXD3
ATIM1_CH3N
ATIM2_CH3N
GTIMA2_CH4
DVP1_MCLK
LCD_GO
LCD R6
DSMU_DATINI

ADCI_INP5
ADC2_INP5
COMP1_INM

P7 57

PB2

10

TT

Yes

RTC_OUT2
SPI3_MOSI
12S3_SD_EXT
xSPI2_CLK/xSPI2_CLKIN
ETH1 MII_TX ER/ETHI GMII TX_ER
ESC_LED ERR
ATIM1_CH4N
ATIM2_CH4N
GTIMAS_ETR
DVP1_HSYNC
DVP2 DI2
DSMU_CKINI

COMP1_INP

N7 58

PF11

TT

Yes

SPI5_MOSI
ETH2 MII_TX_EN/ETH2 RMII_TX_EN
ESC_P1_MII_TX_EN

GTIMA6_CHI1

DVP1 D12
SDRAM_NRAS

12C6_SDA
SDRAM NRAS

ADC1_INP2

P11 59

PF12

10

TT

Yes

xSPI2_DQS
ETH2_MII_TXDO/ETH2_RMII_TXDO
ESC_P1_MII_TXDO
GTIMA6_CH2
DVP2 D6
FEMC_A6
SDRAM A6

ADC1_INN2
ADCI1_INP6
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FDCANG6_TX
12C6_SCL

F10 - VSS S - - - R

L12 - VDD S - -

ETH2 MII TXDI/ETH2 RMIL TXDI
ESC_P1_MII TXDI
SHRTIM2_FLT
GTIMAG6_CH3

DVP2 D7
FEMC A7
NIl | 60 PF13 10 | TT | Yes SDRAM_A7 C%DI\E%HSII’JZT
USART7 CK -

FDCAN6 RX

12C4 SMBA

12C6_SMBA

DSMU_DATING

SDRAM NCEO

ETH2 MII_TXD2
ESC P1 MII_TXD2
SHRTIM2 CHF1
GTIMA6_CH4

DVP2 D8 ADC2_INN2

R10 61 PF14 I0 | TT | Yes FEMC_A8 ADC2_INP6

SDRAM A8 COMP3_INM

USART7_RX

FDCAN3_RX
12C4 SCL

DSMU_CKIN6

ETH2_MII_TXD3
ESC_P1_MII_TXD3
SHRTIM2_CHF2
LPTIM4_ETR
DVP2_D9
N10 62 PF15 10 | TT | Yes FEMC_A9 COMP3_INP
SDRAM_A9
USART7_TX
FDCAN3_TX
12C4 SDA
SDRAM BAO

xSPI2_104
xSPI2_NCS2
ETH2 MII_TX_CLK
ESC_P1_MII_TX CLK
SHRTIMI_EEV
ATIM4 BKINI
P8 63 PGO 10 | TT | Yes LPTIVG INI -
DVP2 D10
FEMC_A10
SDRAM_A10
UARTI3_RX
SDRAM BAI

951
1
1
1

F12 64 VSS

M5 65 VDD S - - -

xSPI2_105
xSPI2_NCS3

ETH2 MII TX ER

SHRTIM2_FLT
N9 66 PGl I(0) TT Yes GTIMBI_ETR -

LPTIM4 IN2
DVP2 D11
FEMC All
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SDRAM All
UART13 TX
SDRAM A10
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P9 67 PE7

10

TT

Yes

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

COMP2_INM

N8 68 PE8

10

TT

Yes

ESC_EEPROM_CLK
ATIM1_CHIN
SDMMCI1_LEDCTRL
FEMC_D5/FEMC_DAS
SDRAM D5
UARTI1_TX
FDCANS_TX
12C7 SCL
DSMU_CKIN2
SDRAM A0

COMP2_OUT

R11 69 PE9

10

TT

Yes

ESC_EEPROM_DATA
ATIMI1_CHI
SDMMC2_LEDCTRL
FEMC_D6/FEMC_DA6
SDRAM D6
UART11_DE/UARTI1_RTS
FDCAN5 RX
12C7_SMBA
DSMU_CKOUT
SDRAM Al

COMP2_INP

G6 70 VSS

w2

M9 71 VDD

R9 72 PE10

10

TT

Yes

ESC_LED STATE_RUN
ATIM1_CH2N
FEMC_D7/FEMC_DA7
SDRAM D7
UART11_CTS
DSMU_DATIN4
SDRAM A2

COMP2_INM

R12 73 PE11

10

TT

Yes

SPI6_NSS
ESC_P0_LINK
ATIMI_CH2
LCD G3
FEMC_DS/FEMC_DA8
SDRAM D8
DSMU_CKIN4
SDRAM A3

COMP2_INP

P12 74 PE12

TT

Yes

SPI6_SCK
ETHI_GMII_RXD4
ESC_MDC
ATIMI_CH3N
LCD B4
FEMC_D9/FEMC_DA9
SDRAM D9
UARTI3_RX
DSMU_DATINS

COMP1_OUT

P13 75 PE13

TT

Yes

SP16_MISO
ETHI_GMII_RXD5
ESC_MDIO
ATIM1_CH3
LCD DE

COMP2_OUT
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FEMC_D10/FEMC_DA10
SDRAM D10
UARTI3_TX
FDCAN6_TX

12C6_SDA
DSMU_CKIN5

G7 - VSS S - - - -

SPI6_MOSI
ETHI_GMII_RXD6
SHRTIM2_EEV
ATIM1_CH4
LCD_CLK
MI12 76 PE14 10 | TT | Yes FEMC_D11/FEMC DAI1 -
SDRAM D11
USART6_CK
UARTI3_CTS
FDCAN6_RX
12C6 SCL

ETHI_GMII RXD7
ESC_LED RUN
ATIMI1_BKIN1

LCD R7
P14 77 PEIS I0 | TT | Yes FEMC_D12/FEMC_DAI2 -
SDRAM D12
USART5_CK

UARTI13_DE/UARTI13 RTS

12C6 SMBA

SPI2_SCK
1252 CK
ETH1_MII RX_ER/ETHI GMII RX_ER
ESC_P0_MII_RX_ER
SHRTIMI_SCOUT
GTIMA1 CH3
N12 78 PB10 10 | TT | Yes LPTIMZ NI -
LCD_G4
USART3_TX
12C2 SCL
DSMU_DATIN7
FEMC DI3/FEMC DA13

ETHI_MII_TX _EN/ETHI RMII TX_EN/
ETHI_GMII_TX_EN
ESC_P0_MII_TX_EN

SHRTIMI_SCIN
GTIMA1_CH4

P10 79 PBI1 10 | TT | Yes LPTIM2_ETR -

LCD G5
USART3_RX
12C2_SDA
DSMU_CKIN7
FEMC DI15/FEMC DAI5

w2
I
I
]

R13 80 VCAP

M10 81 VSS S - - - -

R14 82 NC S - - - -

SPI5_SCK
ETHI_MII_RXD2/ETHI_GMII_RXD2
ESC_P0_MII_RXD2
ATIM1_CH4N
P15 - PH6 10 | TT | Yes GTIMA7_CHI1 COMP4_INM
LPTIMS5_IN1
DVP1 D8
FEMC_BAA
SDRAM NCEI
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o

UARTI4 RX
FDCAN7 TX
12C2_SMBA
SDRAM A4

SPI5_MISO
ETH1 MII_RXD3/ETHI_GMII_RXD3
ESC_P0_MII_RXD3
SHRTIM2_EEV
ATIM3_BKIN1
LPTIM5_IN2
DVP1_D9 COMP4_INP
FEMC_CRE
SDRAM_CKEI1
UART14 TX
FDCAN7 RX
12C3 SCL
SDRAM A5

M1l - PH7 10 TT | Yes

ETHI_GMII RXD4
SHRTIM2_EEV
ATIM3_CHI
GTIMA4 ETR
DVP1_HSYNC
LCD R2
I0 | TT | Yes FEMC D16 COMP4_OUT
SDRAM D16
UART10_DE/UARTI10 RTS
UART14 _DE/UARTI14 RTS
FDCAN2 RX
12C3 SDA
SDRAM A6

N13 - PHS

G9 - VSS S - -

ETH1_GMII_RXD5
ATIM3_CHIN
GTIMA7_CH2

DVP1_DO
LCD R3
FEMC_D17

M14 - PH9 10 | TT | Yes SDRAM. DI7 COMP4_INM
UARTI0 CTS
UART14_CTS
FDCAN2_TX

12C3_SMBA
SDRAM A7

ETHI_GMII_RXD6

ESC_P0_MII_RXD2
SHRTIM2_EEV

ATIM3_CH2

GTIMA4 _CHI

N14 - PH10 10 | TT | Yes DVPI DI
LCD R4

FEMC D18

SDRAM D18

12C4 SMBA

SDRAM A8

ETH1_GMII_RXD7

ESC_P0_MII_RXD3
SHRTIM2_EEV
ATIM3_CH2N

M13 - PHI11 10 | TT | Yes GTIMAZ CH2

DVP1_D2
LCD _R5
FEMC D19

COMP4_INP
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SDRAM D19
UARTI10_RX
12C4 SCL
SDRAM A9
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N15 -

PHI12

10

TT

Yes

SPI7 NSS
ETH2 MII_RX_DV/ETH2 RMII_CRS D
\%
ESC_P1_MII RX DV
SHRTIM2_EEV
ATIM3_ETR
GTIMA4 CH3
DVP1 D3
LCD R6
FEMC_D20
SDRAM D20
UARTI0_TX
12C4_SDA
SDRAM All

COMP4 OUT

G10 83

VSS

w2

VDD

M15 85

PBI12

10

TT

SPI2 NSS/12S2 WS
ETH1_MII_ TXDO/ETH1_RMII TXDO/ET
H1_GMII_TXDO
ESC_P0_MII_TXDO
ATIMI1_BKINI
LPTIM2_IN2
DVP2 D14
USART3_CK
UARTI0 RX
FDCAN2_RX
USB2_ID
12C2_SMBA
DSMU_DATINI

L15 86

PB13

10

TT

SPI2_SCK
12S2_CK
ETHI_MII_TXDI/ETHI_RMII_TXDI/ET
H1_GMII_TXDI
ESC_P0_MII_TXDI
ATIM1_CHIN
LPTIM2_OUT
DVP1_D2
SDMMC1_DO
USART3_CTS/USART3_NSS
UARTI0_TX
FDCAN2_TX
USB2_VBUS
DSMU_CKINI

K15 87

PB14

10

TT

SPI2_MISO
12S2_SD
ATIM1_CH2N
ATIM2_CH2N
GTIMA7 CH1
LCD CLK
SDMMC2 D0
FEMC_D10/FEMC_DA10
SDRAM D10
USARTI1_TX
USART3 DE/USART3 RTS
UART9 DE/UART9 RTS
USB2 DM

DSMU DATIN2
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K14
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88

PBI15

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

www.nsingtech.com

L14

89

PDS8

10

TT

Yes

ESC_LED ERR
SHRTIMI_EEV
SHRTIM2_SCIN
ATIM3_CH3
DVP2_HSYNC
FEMC_DI3/FEMC_DA13
SDRAM D13
USART3_TX
12C7_SDA
DSMU_CKIN3

K13

90

PD9

10

TT

Yes

ESC_SYNCO
SHRTIMI_EEV
SHRTIM2_SCOUT
ATIM3_CH3N
DVP2_VSYNC
FEMC_DI4/FEMC_DA14
SDRAM D14
USART3_RX
12C7 SCL
DSMU DATIN3

L13

91

PD10

10

TT

Yes

ETHI_CLKI25
ETH2 PPS_OUT
ATIM1_CH4N
LPTIM2_OUT
LCD B3
FEMC_DI15/FEMC_DA15
SDRAM D15
USART3_CK
12C7_SMBA
DSMU_CKOUT

92

VDD

|95}

Hé

93

VSS

J13

94

PD11

TT

Yes

ESC_LATCHO
SHRTIM2_EEV
GTIMA3_ETR
LPTIM2_IN2
DVP2 DI5
FEMC_A16/FEMC_CLE
USART3_CTS/USART3 NSS
12C4 SMBA

J15

95

PD12

TT

Yes

ESC_LINK_ACTO
GTIMA3_CHI1
LPTIM1_IN1
LPTIM2_IN1
DVPI D12
FEMC_A17/FEMC_ALE
USART3 DE/USART3 RTS
UARTI2 TX
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UART13_CTS
FDCAN3_RX
12C4 SCL

www.nsingtech.com

HI15

96

PD13

10

TT

Yes

ESC_RESET OUT
GTIMA3_CH2
LPTIMI_OUT

DVP1 D13
FEMC_Al8
UARTI2 RX

UARTI13_DE/UARTI13_RTS
FDCAN3 TX

12C4 SDA
12C8 SMBA

R1

VSS

H14

97

PD14

10

TT

Yes

ETHI_PPS_OUT
ATIM3_CH4
GTIMA3_CH3
SDMMC]1_D4
FEMC_DO/FEMC_DA0
SDRAM D0
UARTI2 CTS
UARTI3_RX
12C8_SDA
SDRAM CKEO

J12

98

PDIS5

10

TT

Yes

ETHI_PHY INTN
ETH2 PHY INTN
SHRTIM2 FLT
ATIM3_CH4N
GTIMA3_CH4
SDMMC1_D5
FEMC_DI1/FEMC_ DAl
SDRAM DI
UART12_DE/UARTI12_RTS
UARTI3_TX
12C8 SCL

99

VDD

|95}

D6

100

VSS

w2

R15

VSS

101

PJ8

10

FT

Yes

ETH2 MII_RXD2
ATIM1_CH3N
ATIM2_CHI
DVP2 D10
LCD Gl
USARTS CTS/USART8 NSS
UARTI2_TX
UART14_DE/UARTI14 RTS
FDCANS_TX
12C8_SDA

102

PJ9

10

FT

Yes

ETH2_MII_RXD3
ATIM1_CH3
ATIM2 CHIN
DVP2 DI1
LCD G2
USART8 DE/USARTS8 RTS
UARTI2_RX
UART14_CTS
FDCANS_RX
12C8 SCL

103

PJ10

10

FT

Yes

SPI5_MOSI
ATIMI_CH2N
ATIM2_CH2
DVP2 DI2
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LCD_G3
UARTI2_CTS
UART14 RX
12C8 SMBA

FEMC D5/ FEMC DAS5

www.nsingtech.com

104

PJ11

10

FT

Yes

SPI5_MISO
ATIM1_CH2
ATIM2_CH2N
DVP2 D13
LCD G4
UARTI12 _DE/UARTI2 RTS
UART14 TX
FEMC D6/ FEMC DA6

105

VDD

w2

106

VSS

107

PKO

10

FT

Yes

SPI5_SCK

ETH2 MII_COL

SHRTIM2_EEV

ATIM1_CHIN

ATIM2 _CH3

DVP2 D7
LCD G5
12C3 SCL

108

PK1

10

FT

Yes

SPI5_NSS

ETH2 MII_CRS

SHRTIM2 FLT

ATIMI1_CHI

ATIM2_CH3N
DVP2 D6
LCD_G6
12C3 SDA

109

PK2

10

FT

Yes

SHRTIMI_FLT
ATIMI1_BKIN1
ATIM2_BKIN1
DVP2_D5
LCD_G7
12C3_SMBA
FEMC All

G15

110

PG2

10

TT

Yes

ETH2 MII_RXDO/ETH2_RMII_RXDO
ESC_P1_MII_RXDO
SHRTIM2_SCIN
ATIM2_BKIN1
GTIMAG6_ETR
DVP2 DI2
FEMC_Al2
SDRAM_A12
USART7 CTS/USART7 NSS
FDCANS_TX
SDRAM DQMI

H13

111

PG3

FT

Yes

ETH2 MII_RXDI/ETH2_RMII_RXDI
ESC_P1_MII_RXDI
SHRTIM2_SCOUT
ATIM2_BKIN2
GTIMA5_ETR
DVP2 D13
FEMC_A13
USART7_DE/USART7 RTS
FDCANS RX

H10

112

VSS

113

VDD

Gl14

114

PG4

TT

Yes

ETH2 MII_RXD2
ESC_P1_MII RXD2
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SHRTIM1_CHF1
ATIM!1_BKIN2
DVP2 D14
SDMMC2_CKIN
SDMMC2 D4
FEMC Al4
SDRAM_BAO
USART6 CTS/USART6 NSS
12C1_SDA
12C8_SDA

www.nsingtech.com

F15

115

PG5

10

TT

Yes

ETH2 MII_RXD3
ESC P1 MII RXD3
SHRTIMI_CHF2
ATIM1_ETR
DVP2 DI5
SDMMC2_CDIR
SDMMC2_D5
FEMC_Al5
SDRAM BAI
USART6_DE/USART6_RTS
12C1_SCL
12C8 SCL

F14

116

PG6

10

TT

Yes

ETH2 MII RX_ER
ESC_PI_MII RX ER
SHRTIMI_CHEI
GTIMB3_BRK
DVP1 DI2
LCD R7
FEMC_NE3
12C1_SMBA
12C8 SMBA

G13

117

PG7

10

TT

Yes

xSPI2_DQS
ETH1 PHY INTN
SHRTIMI_CHE2
DVP1_DI3
LCD_CLK
FEMC_INT/FEMC_BUSY
USART4 CK
FDCAN7 TX

G12

118

PG8

10

TT

Yes

SPI4 NSS
1254 WS
ETHI_PPS_OUT
ESC_P1_LINK
SHRTIM2_EEV
ATIM2_ETR
LCD G7
SDRAM_CLK
USART4 DE/USART4 RTS
FDCAN7_RX
SDRAM CLK

J6

119

VSS

w2

E1l5

120

NC

w2

F13

121

VDD33 _USB

E14

122

PC6

10

FT

Yes

1282 MCK
ESC_MDIO
ESC_RESET OUT
SHRTIMI_CHAI
ATIM2 _CH1
GTIMA2 CH1
DVP1_DO
LCD HSYNC
SDMMC1_DODIR
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Oy

SDMMC1_D6
SDMMC2 D6
FEMC_NWAIT
USART4 TX
DSMU CKIN3

www.nsingtech.com

D15 123 PC7 10

FT

Yes

TRGIO
1283 MCK
ESC_MDC
SHRTIMI_CHA2
ATIM2_CH2
GTIMA2_CH2
DVP1 DI
LCD_G6
SDMMCI_DI23DIR
SDMMCI1_D7
SDMMC2_D7
FEMC_NE1/FEMC_NCE2
USART4 RX
DSMU DATIN3

D14 124 PC8 10

FT

Yes

TRACEDI
ESC_IRQ
SHRTIMI_CHBI
ATIM2_CH3
GTIMA2_CH3
DVP1 D2
SDMMC1_DO
FEMC_NCEI1/FEMC_NE2
FEMC_INT/FEMC_BUSY
USART4 CK
UART10 DE/UARTI0 RTS

E13 125 PC9 10

TT

Yes

MCO2
12S1_CKIN
12S2_CKIN
12S3_CKIN
1284 _CKIN
ATIM2_CH4

GTIMA2_CH4
DVP1 D3
LCD B2
LCD_G3
SDMMCI DI
UART10_CTS
12C3_SDA
12C5_SDA

|95}

J7 - VSS

- 126 VDD S

B14 127 PAS 10

FT

No

MCOL1
ETH2 MII RX_CLK/ETH2 RMII REF
CLK
ESC_P1_MII_RX_CLK
SHRTIMI_CHB2
ATIMI1_CHI
ATIM2_BKIN2
LCD B3
LCD R6
USART1_CK
UARTI1 RX
USB1_SOF
12C3_SCL
12C5_SCL

D13 128 PA9 10

TT

SPI2_SCK
1282 CK
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ETH1 MII_TX ER/ETHI GMII TX_ER
ESC_SYNCO
SHRTIMI_CHCI
ATIM1_CH2
DVP1_DO
LCD R5
USARTI_TX
LPUARTI_TX
USB1_VBUS
12C3_SMBA
12C5_SMBA

www.nsingtech.com

Cl4

129

PA10

10

FT

ESC PI_LINK
SHRTIMI CHC2
ATIM1_CH3
DVP1 DI
LCD Bl
LCD B4
USARTI_RX
LPUARTI_RX
USBI ID

CI15

130

PAI11

10

FT

SPI2_NSS
1252 WS
ESC_LINK_ACTI
SHRTIMI_CHDI
ATIM1_CH4
LCD R4
SDMMC1_SEL
USARTI_CTS/USARTI_NSS
UART9 RX
LPUARTI_CTS
FDCANI_RX
USB1 DM

B15

131

PA12

10

FT

SPI2_SCK
12S2_CK
ESC_SYNCI
SHRTIMI_CHD2
ATIMI1_BKIN2
ATIMI_ETR
LCD R5
USART1_DE/USARTI_RTS
UART9_TX
LPUARTI_RTS
FDCANI_TX
USB1_DP

B13

132

PA13

JTMS-SWDIO

Al4

133

VCAP

M6

134

VSS

Al3

135

NC

136

VDD

n|nnnwn

C13

PHI13

10

TT

Yes

SPI7_NSS
ETH2 MII_TX_EN/ETH2 RMII TX EN
ESC P1 MII TX EN
ATIM2 CHIN
LCD G2
FEMC_D21
SDRAM D21
UART9_TX
FDCANI_TX
12C9 SMBA

B12

PH14

TT

Yes

SPI7_MISO
ETH2 MII TXDO/ETH2 RMII TXDO
ESC _P1 MII TXDO
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o

ATIM2_CH2N
DVP1_D4
LCD G3
FEMC_D22
SDRAM D22
USART6_RX
UART9 RX
FDCANI_RX
12C9 SDA

www.nsingtech.com

D12 -

PHI15

10

TT

Yes

SPI7_MOSI
ETH2 MII_ TXDI/ETH2 RMII TXDI
ESC P1 MII_TXDI
ATIM2 CH3N
DVPI D11
LCD G4
FEMC_D23
SDRAM D23
USART6_TX
12C9 SCL

19

VSS

w2

J10 137

VSS

Al2 138

PA14

10

FT

Yes

JTCK-SWCLK

All 139

PAI1S

10

FT

Yes

JTDI
SPII_NSS
SPI3_NSS
SPI4_NSS
12S1_WS
1283 WS
12S4 WS

SHRTIMI_FLT
GTIMAI CHI
GTIMAI ETR
LCD_B6
LCD R3
UART9 DE/UART9 RTS
UARTI11 TX

Cl12 140

PC10

10

TT

Yes

SPI3_SCK
1283 CK
ESC_P0_MII_TXD2
SHRTIMI_EEV
DVP1 D8
LCD R2
LCD Bl
SDMMCI1_D2
USART3_TX
UART9_TX
12C5_SDA
DSMU_CKIN5

Cl11 141

PCl11

TT

Yes

SPI3_MISO
12S3_SD
ESC_P0_MII_TXD3
SHRTIMI_FLT
DVP1_D4
LCD B4
SDMMC1_D3
USART3_RX
UART9 RX
12C5 SCL
DSMU_DATINS

BI11 142

PCI12

TT

Yes

TRACED3
SPI3_MOSI
SPI4 SCK
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o

12S3_SD_EXT
12S4 CK
ESC_LINK_ACTO
SHRTIMI_EEV
GTIMB1_CHIP
DVP1_D9
LCD R6
SDMMCI1_CK
FEMC_D6/FEMC_DAG6
SDRAM D6
USART3_CK
UART10_TX
12C5 SMBA

www.nsingtech.com

J14 -

VSS

C10 143

PDO

10

TT

Yes

ESC_LED ERR
SHRTIM2_EEV
GTIMB2_CHIN
LCD Bl
SDMMC1_WP
FEMC_D2/FEMC_DA2
SDRAM D2
UART9 RX
UARTI3_CTS
FDCANI_RX
DSMU_CKIN6
SDRAM D11

Al0 144

PD1

10

TT

Yes

ESC_RESET OUT
SHRTIM2 FLT
GTIMB2_CHIP

SDMMC1_CD
FEMC_D3/FEMC_DA3
SDRAM D3
UART9 TX
FDCANI_TX
12C1_SMBA
DSMU_DATING
SDRAM D12

B10 145

PD2

10

TT

Yes

TRACED2
GTIMA2_ETR
GTIMB1_BRK
GTIMB2_CH2

DVP1 D11
LCD B2
LCD B7
SDMMC1_CMD
FEMC_D7/FEMC_DA7
SDRAM D7
UART10 RX
LPUART2_CTS
SDRAM D13

A9 146

PD3

FT

Yes

SPI2_SCK
1252 CK
ESC_IRQ
GTIMB2_CH3
DVP1 D5
LCD G7
SDMMC1_RST
FEMC_CLK

USART2_CTS/USART2_NSS

LPUART2_RTS
DSMU_CKOUT
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C9 147

PD4

10

TT

Yes

SPI3_NSS
SHRTIMI_FLT
GTIMB2_CH4

DVP1 D14
SDMMC2 WP
FEMC_NOE
USART2 DE/USART2 RTS
LPUART2_TX
12C1 SCL

www.nsingtech.com

B9 148

PD5

10

TT

Yes

SPI3_MISO
ESC_SYNCI
SHRTIM1 _EEV
GTIMB2_ETR
DVPI DI5
SDMMC2_CD
FEMC _NWE
USART2_TX
LPUART2_RX
12C1 SDA

VSS

D9 149

PD6

10

TT

Yes

SPI3_MOSI
12S3_SD_EXT
ESC_LATCHI

DVP1_DI10

LCD B2
SDMMC2_CK
FEMC_NWAIT
USART2_RX
DSMU_CKIN4
DSMU DATINI

B8 150

PD7

10

TT

Yes

SPI1_MOSI
SPI3_SCK
12S1_SD_EXT
ESC_LINK_ACTI
ATIM4 BKIN1
SDMMC2_CMD
FEMC_NEI/FEMC_NCE2
USART2 CK
DSMU_CKINI
DSMU DATIN4

Ké 151

VSS

|95}

- 152

VDD

A8 153

PG9

10

TT

Yes

SPI1_MISO
12S1_SD
ETH2 MII_RXDO/ETH2_RMII_RXDO
ESC_P1_MII_RXDO
SHRTIMI_FLT
DVP1_VSYNC
SDMMC2_D0
FEMC_NCEI/FEMC_NE2

USART4 RX

FDCAN3 TX

C8 154

PGI10

TT

Yes

SPI1_NSS

1281 WS

xSPI2_106

xSPI2_NCS4
ETH2 MII_RXDI1/ETH2_RMII_RXDI
ESC_P1_MII_RXDI
SHRTIMI_FLT

DVP1_D2
LCD B2
LCD G3
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SDMMC2 D1
FEMC_NE3
FDCAN3 RX

SPII_SCK
12S1_CK
xSPI2 107
xSPI2_NCSIN
ETHI MII_TX_EN/ETHI RMII TX_EN/
ETHI_GMII_TX_EN
A7 155 PG11 10 | TT | Yes ESC_P0_MII_TX_EN -
SHRTIMI_EEV
LPTIMI_IN2
DVP1 D3
LCD B3
SDMMC2_D2
USART5 RX

SPI4_MISO
12S4 SD
xSPI2_NCS1
ETH1 MII_ TXDI/ETH1_RMII TXDI/ET
H1_GMII_TXDI
ESC_P0_MII_TXDI
SHRTIMI_EEV
GTIMAS_CHI
D8 156 PG12 10 | TT | Yes LPTIMI NI -
DVP2_MCLK
LCD Bl
LCD B4
SDMMC2_D3
FEMC_NE4
USART4 DE/USART4 RTS
USART5 TX

TRACEDO
SPI4_SCK
12S4 CK
ETH1_MII_TXDO/ETH1_RMII_TXDO/ET
H1_GMII_TXDO
ESC_P0_MII_TXDO
SHRTIMI_EEV
B7 157 PGI13 10 | TT | Yes GTIMAS5_CH2 -
LPTIMI_OUT
LCD RO
SDMMC2_DODIR
SDMMC2_D6
FEMC_A24
USART4 CTS/USART4 NSS
USART5_CTS/USARTS NSS

TRACEDI
SPI4 MOSI
12S4 SD_EXT
ETH1_MII_TXDI/ETHI_RMII_TXDI/ET
H1_GMII_TXDI
ESC_P0_MII_TXDI
GTIMA5_CH3
c7 158 PG14 I0 | TT | Yes LPTIM] ETR -
LCD_BO
SDMMC2_D123DIR
SDMMC2 D7
FEMC_A25
USART4 TX

USART5 _DE/USARTS RTS
K7 159 VSS S - - - -
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www.nsingtech.com

- 160 VDD S - - - -

K8 - VSS S - - - -

xSPI2_DQS
ETH1 PHY INTN
ESC_LINK_ACTO
ESC_LED ERR
SHRTIM2_EEV
D7 161 PGI15 I0 | TT | Yes DVP1 D13 -
SDMMC2_RST
SDRAM NCAS
USART4 CTS/USART4 NSS
USARTS CK
SDRAM D14

TRACESWO/ITDO
SPI1_SCK
SPI3_SCK
SPI4_SCK
1281 CK
1283 CK

A6 162 PB3 10 | FT | Yes 1254 CK -

SHRTIMI FLT

GTIMA1_CH2

GTIMA6_ETR

SDMMC2 D2

UARTI11 RX

JTRST
SPI1_MISO
SPI2 NSS
SPI3_MISO
SPI4_MISO
12S1_SD
1252 WS
B6 163 PB4 10 | FT | Yes 1283 SD -
12S4 SD
ETH1 _PHY_INTN
SHRTIMI_EEV
GTIMA2_CHI
GTIMB2_BRK
SDMMC2_D3
UARTII TX

SPII_MOSI/I2S1_SD_EXT
SPI3_MOSI/I2S3_SD_EXT
SPI4 MOSI/I2S4_SD_EXT
ETHI_PPS_OUT
SHRTIMI_EEV
GTIMA2_CH2
GTIMB3_BRK
C6 164 PB5 10 | TT | Yes DVP1 D10 -
LCD_B5
SDRAM_CKEI
UARTI0 RX
FDCAN2_RX
12C1_SMBA
12C4 SMBA

K9 - VSS S - - -

SHRTIMI_EEV
GTIMA2_CH3
GTIMA3_CHI

AS 165 PB6 I0 | TT | Yes GTIMB2_CHIN -

DVPI_D5
SDMMC1_D6
SDRAM NCEI
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Oy

USARTI1_TX
UARTI0_TX
LPUARTI_TX
FDCAN2 TX
12C1 SCL
12C4 SCL
DSMU_DATIN5

ETHI_MII_TXD2/ETHI_GMII_TXD2
ESC_P0_MII_TXD2
SHRTIMI_EEV
GTIMA2_CH4
GTIMA3_CH2
GTIMB3_CHIN
DVP1_VSYNC
B5 166 PB7 I0 | TT | Yes SDMMCL D7
FEMC_NL/FEMC_NADV
USART]_RX
LPUARTI_RX
12C1_SDA
12C4 SDA
DSMU_CKIN5

C5 167 BOOTO I BO Yes BOOTO -

oT
ETHI_MII_TXD3/ETHI_GMII_TXD3
GTIMA2_ETR
GTIMA3_CH3
GTIMB2_CHIP
DVP1_D6
LCD B6
SDMMC1_CKIN
A2 168 PBS 10 | TT | Yes SDMMC] D4
SDMMC2_D4
UART9 RX
FDCANI_RX
12C1_SCL
12C4 SCL
DSMU_CKIN7

SPI2 NSS/12S2 WS
GTIMA3_CH4
GTIMB3_CHIP
DVPI D7
LCD B7
SDMMCI1_CDIR
SDMMCI_D5
B3 169 PB9 10 | FT | Yes SDMMC2 D3
UART9 TX
FDCANI_TX
12C1_SDA
12C4 SDA
12C4_SMBA
DSMU_DATIN?

ESC_P0_LINK
SHRTIM1_SCIN
GTIMA3_ETR
GTIMBI_CH3
LPTIMI_ETR
B4 170 PEO 10 | TT | Yes LPTIM2_ETR -
DVPI_D2

LCD RO
FEMC_NBLO
SDRAM_DQMO0
UARTI2 RX
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ESC_RESET IN
SHRTIM1_SCOUT
GTIMB1_CH4
LPTIM1_IN2
DVP! D3
C4 171 PE1 10 | TT | Yes LCD R6 )
FEMC_NBLI
SDRAM_DQM1
UARTI2_TX
SDRAM D15
A4 172 VCAP S - - - -
KI0 | 173 VSS S - - - -
D4 174 NC S - - - -
A3 175 NC S - - - -
- 176 VDD S - - - -
K12/
G8/
H7/
e ] VSS S - - - -
HY/
18

L I =%8A, 0=%#HH, S= B
2. FT: X 5V;

IT: 3.3V 10 .
3. Fail-safe #5585/ A HE AL, 7+ 10 _LWHFA & HEF
H—E I, LTI S .
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Port AF0 AF1 AF2 AF3 AF4 AFS AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
ETHI_MIL_ . . § . USART2_C .
PAO CRS/ATHI SDMMC2_ FEMC A19 SPI4 NSS sS4 WS ATIM2_ET GTIMAI_C GTIMAI_E GTIMA4_C GTIMBI_B TSUSART2 | UARTS TX ESC_P0_MI _ EVENTOU _
- | cMD - - - R TR HI1 - I RX_DV T
GMIIL CRS NSS
ETHI_MII_
RX_CLK/E USART2_D
THI_RMII_ GTIMAI_C GTIMA4_C GTIMBI_C LPTIM3_O S ESC_P0_MI EVENTOU
PAl - . REF_CLK/E LCD_R2 H2 H2 HIN uT }E/TUSSARTZ— UART9_RX I RX_CLK . . - T -
THI_GMIIL_
RX_CLK
ETHI_MDI GTIMAI_C GTIMA4_C GTIMBI_C LPTIM4_O USART2_T ESC_P1_LI EVENTOU
PA2 - P LCD_RI 03 03 HIP Ut < ESC_MDIO | - o - - T -
ETHI_MIL GTIMAI_C GTIMA4_C GTIMBI_C LPTIMS_O USART2_R EVENTOU
PA3 - - COL/ETHI FEMC_A10 LCD_B2 LCD_B5 1284_MCK - - - — - - - -
PRI = — - - H4 H4 H2 UT X T
GMII COL
FEMC_D$/F | LCD_VSYN | DVPI_HSY GTIMA4_E USART2_C ESC_LED_ EVENTOU .
PA4 SDRAM_DS8 EMC DAS ¢ NC SPII_NSS SPI3_NSS SPI4_NSS 2S1_WS 1283_WS 1284_WS TR K USB2_SOF RUN T
ESC_LED
SDRAM_D FEMC_DY/F , , ATIM2_CH GTIMA1_C GTIMAI_E e EVENTOU
PAS SDRAM D9 | u0 EMC_DAO LCD_R4 SPI1_SCK SPI4_SCK 1281_CK 1284_CK N Hi TR ;TATEﬁRU - - T -
PAG6 . XSPI2_103 Lcp_ Ge DVP1_PIXC SPII_MISO SPI4_MISO 12S1_SD 1254 5D ATIMI_BKI | ATIM2_BKI /IATIM;CH g}'IMALC giQPLu _ ?/ENTOU _
ETHI_MIL_
RX_DV/ET
SDRAM_N HI_RMILC | LCD_VSYN 12S1_SD_E 12S4_SD_E ATIM1_CH ATIM2_CH ATIM4_CH GTIMA2_C ESC_PO_MI | EVENTOU
PA7 WE - xSPI2_102 RS DV/ET ¢ SPII_MOSI SPI4_MOSI I T | o L RX DV T -
HI_GMII_R
X_DV
ETH2_MII_
RX_CLK/E SHRTIMI_ ATIMI1_CH ATIM2_BKI | USARTI_C UARTII_R ESC_PI_MI . _ EVENTOU
PAS TH2 RMIL_ LCD_B3 LCD_R6 CHB2 | N2 K X USBI_SOF 12C3_SCL 12C5_SCL 1 RX_CLK T MCO1
REF_CLK
ETHI_MII_
TX_ER/ET SHRTIMI_ ATIMI1_CH USARTI_T LPUARTI_ USBI_VBU | 12C3_SMB 12C5_SMB ESC_SYNC _ EVENTOU _
PA9 HI GMILT LCD_R5 DVP1_D0 SPI2_SCK 1282_CK Pt 5 X b b A N s T
X_ER
SHRTIMI_ ATIM1_CH USARTI_R LPUARTI_ ESC_PI_LI EVENTOU
PA10 LCD_BI LCD_B4 DVPI_DI CHC2 3 X RX USBI_ID NK - - - - - T -
SDMMCI_S SHRTIMI_ ATIM1_CH USARTI_C LPUARTI_ FDCANI_R ESC_LINK_ EVENTOU
PA1l EL LCD_R4 SPI2_NSS 1282_WS CHDI 4 TS UART9_RX oTs X USBI_DM AT - - T -
SHRTIMI_ | ATIMI_BKI ATIMI_ET USARTI_R LPUARTI_ FDCANI_T ESC_SYNC EVENTOU
PA12 LCD_R5 SPI2_SCK 1282_CK CHD2 NG R TS UART9_TX RTS X USB1_DP | - - T -
EVENTOU JTMS/SWD
PA13 - - - - - - - - - - - - - - T
EVENTOU JTCK/SWC
PA14 - - - - - - - - - - - - - - T LK
UART9_DE/
PA15 LCD_B6 LCD_R3 SPII_NSS SPI3_NSS SPI4_NSS 1281_WS 1283_WS 1284 WS SIT[MA 1.c %I‘MA 1B UART9_RT gART‘ LT - ?VF‘NTOU JTDI
S
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
ETH1_MII_
RXD2/ETHI ATIMI_CH2 | ATIM2 CH2 | GTIMA2 C UART9_CT DSMU_CK ESC_P0_MII
PBO - xSPI2_IO1 “GMILRXD LCD_Gl LCD_R3 N N 03 S OUT “Rxd2 - - - EVENTOUT -
2
ETHI_MIT_
RXD3/ETH1 . DVP1_MCL ATIMI_CH3 | ATIM2 CH3 | GTIMA2 C DSMU_DAT | ESC_P0_MII
PB1 - xSPI2_I00 “Gm Rxp | LCD_GO LCD_R6 K SPI3_MISO N N Ha NI RXD3 - - EVENTOUT -
3
xspi2_cLg/ | ETHIMIL
— TX_ER/ETH | DVPI_HSY 1283_SD_E ATIMI_CH4 | ATIM2 CH4 | GTIMAS E DSMU_CKI | ESC_LED_E .
PB2 - - ;SPH’CLKI LoMiTx | Ne DVP2_DI2 SPI3_MOSI o N N TR RR - EVENTOUT RTC_OUT2
ER
PB3 SDMMC2D | pp; sck SPI3_SCK SPI14_SCK 1281_CK 1283_CK 1284 CK - GTIMAIL_C GTIMAG_E UARTII_R - - - eventour | (TRO/TRAC
2 H2 TR X ESWO
PB4 ﬁ\m\l})ﬂn ?DMMCZ—D SPI1_MISO SPI2_NSS SPI3_MISO SPI4_MISO 12S1_SD 12S2_WS 1283_SD 1284_SD gTIMAZ—C S,T(IMBZ—B UARTII_TX - EVENTOUT JTRST
SPII_MOSI/ | SPI3_MOSI/ | SPI4_MOSU
PB5 SDRAM_CK = ETHLPPS_ LCD_B5 DVP1_DI0 12S1_SD_E 1283_SD_E 1284 SD_E GTIMA2_C GTIMB3_B UARTIO_R FDCAN2 R 12C1_SMBA | 12C4 SMBA | EVENTOUT -
El OUT H2 RK X X
XT XT XT
SDRAM_NC SDMMCI_D GTIMA2_C | GTIMA3_C GTIMB2_C USARTI_T UARTI0_T LPUARTI_T | FDCAN2_T DSMU_DAT
PB6 1 - o DVPI1_D5 s h HIN X X X X 12C1_SCL 12C4_SCL NG EVENTOUT -
ETHI_MIL_ FEMC_NL/F
TXD2/ETHI | SDMMCI_D = DVPI_VSY GTIMA2_C GTIMA3_C GTIMB3_C USART1_R LPUARTI_ DSMU_CKI | ESC_P0_MII _
PB7 GMILTXD 7 EM(,{/NAD NC - Ha 0 HIN < RX 12C1_SDA 12C4_SDA Ns “Ixp2 EVENTOUT
2
ETHI_MII_ SDMMCI_C | SDMMCI_D | SDMMC2_D GTIMA2_E GTIMA3_C GTIMB2_C FDCANI_R DSMU_CKI
PBS8 TXD3 KIN M i LCD_B6 DVP1_D6 R 3 HIP UART9_RX < 12C1_SCL 12C4_SCL N7 EVENTOUT -
SDMMCI_C | SDMMCI_D | SDMMC2 D SPI2_NSS/I2 | GTIMA3_C GTIMB3_C o FDCANI_T DSMU_DAT
PB9 DIR p p LCD_B7 DVP1_D7 2 WS Ha HIP UART9_TX X 12C1_SDA 12C4_SDA 12C4_SMBA NG EVENTOUT -
ETHI_MIL FEMC_D13/
RX_ER/ETH e SHRTIMI_S | GTIMAI_C LPTIM2_IN USART3_T , DSMU_DAT | ESC_P0_MII _ - _
PB10 - | GMIIRX ;hMCiDAl LCD_G4 SPI2_SCK 1252_CK COUT 0 0 X 12C2_SCL NG "RX_FR EVENTOUT
ER
ETHI_MIL_
TXENETH | ppyvic prsy
1_RMIL_TX e SHRTIMI_S | GTIMAIL_C LPTIM2_ET | USART3_R DSMU_CKI ESC_P0_MII -
PBI11 CENETHI ks-l:MCiDAl LCD_G5 CIN Ha R X 12C2_SDA N7 TIXCEN - - - - EVENTOUT -
GMII_TX_E
N
ETHI_MIT_
TXDOETHI | g pg it SPI2_NSS/I2 | ATIMI_BKI | LPTIM2_IN USART3_C UARTI10_R FDCAN2_R DSMU_DAT
PBI12 - - _RMIL_TXD e DVP2_D14 = - - - - - USB2_ID 12C2_SMBA o EVENTOUT -
TXDO S2_WS NI 2 K X X IN1
O/ETHI_GM | - -
1I_TXDO
ETHI_MII_
TXDI/ETHI USART3_C
PBI3 . RMILTXD | SPMMCLD DVPI_ D2 SPI2_SCK 1282 CK ATIMI_CHI | LPTIM2 OU | roiies v UARTI0_T FDCAN2_T USB2_VBU DSMU_CKI | ESC_POMIL | pyp oo _
0 N T X X S NI TXD1
1/ETHI_GM _NSS -
II_TXDI
FEMC_D10/ USART3_D
PB14 SDRAM DI | SDMMC2.D | e, LCD CLK SPI2 MISO 1252 SD ATIMI_CH2 | ATIM2_CH2 | GTIMA7_C USARTI_T FUSARTS. | UARTY_DE/ USB2. DM DSMU DAT | oo our )
0 0 o N N HI X RTS UART9_RTS IN2
SDRAM DI | sDMmc2 D | FEMCDLU 1252 SD_E ATIMI_CH3 | ATIM2_CH3 GTIMA7_C | USARTI_R UART9_CT DSMU_CKI
PBI15 = — FEMC_DAI LCD_G7 SPI2_MOSI SY_E - - B = - USB2_DP - - EVENTOUT | RTC_REFIN
1 1 | XT N N H2 X S N2
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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 ESC_PI_MI | ESC_LATC EVENTOU
PCo WE 2 H2_RMII_C FEMC_A25 gEMC—D Al | LCD_G2 LCD_RS NO TIN4 [ RX DV HO : : : T :
RS DV
SDMMC2_ 1282 SD_E DSMU_CKI | DSMU_DA FEMC_DO/F ~ ) . . EVENTOU
PC1 - ETHI_MDC | /b LCD_G5 SPI2_MOSI <1 N4 TINO EMC_DAO ESC_MDC T TRACEDO
ETHI_MII_
SDRAM_N TXD2/ETHI DSMU_CKI | DSMU_CK ESC_P0_MI EVENTOU
PC2 CEO : - : _GMIL_TX DVP2_D6 SPI2_MISO 1252_SD NI ouT 1_TXD2 - . - T .
D2
ETHI_MII_
SDRAM_C TX_CLK/E 12S2_SD_E DSMU_DA ESC_P0_MI EVENTOU
PC3 KEO ° : ° THI_GMIIL_ DVP2_D7 SPI2_MOSI XT TINI I_TX_CLK . : : : T :
TX_CLK
ETHI_MIL_
RXDO/ETH
PC4 z’ggAM—N 1_RMII_RX EEI&MCL FEMC_A22 LCD_R7 12S1_MCK EI;MU—CK' IESRCX—gg—MI - - - - - - EVENTOU -
DO/ETHI_G -
MII_RXDO
ETHI_MIL_
SDRAM_C RXDU/ETH DSMU_DA COMPI_OU | SDRAM_N SDMMC2_S | ESC_PO_MI EVENTOU
PC5 = = 1_RMII_RX FEMC_Al LCD_DE — - — - o - - - - -
KEO TIN2 T CAS EL I_RXDI T
DI/ETHI_G =
MII RXD1
SDMMCI _ SDMMCI_ SDMMC2_ FEMC_NW | LCD_HSYN SHRTIMI_ ATIM2_CH GTIMA2_C USART4_T DSMU_CKI ESC_RESE | EVENTOU
PC6 DODIR D6 D6 AIT C DVP1_DO 1252 MCK CHA1 1 H1 X N3 ESC_MDIO T_OUT T )
FEMC_NEI1
SDMMCI _ SDMMCI_ SDMMC2_ £ SHRTIMI_ ATIM2_CH GTIMA2_C USART4_R DSMU_DA EVENTOU
PC7 DI23DIR b7 D7 /FEI\/}IEgiNC LCD_G6 DVP1_DI 1283_MCK CHAZ 5 0 X TING ESC_MDC - T TRGIO
FEMC_NCE | FEMC_INT/ . UART10_D -
PC8 SDMMCI_ VFEMC N FEMC BUS | DVPI D2 SHRTIMI_ ATIM2_CH GTIMA2_C USART4_C E/UARTIO. | ESC_IRQ . ) ) ) EVENTOU TRACEDI
DO CHBI 3 H3 K T
E2 Y RTS
PC9 - E?MMC‘— LCD_B2 LCD_G3 DVP1_D3 12S1_CKIN 12S2_CKIN 12S3_CKIN 12S4_CKIN jT]MZ—CH SZIMAZ—C ¥$RT‘°—C 12C3_SDA 12C5_SDA EVENTOU MCO2
SDMMCI_ . USART3_T § DSMU_CKI | ESC_P0_MI EVENTOU
PC10 - D2 LCD_R2 LCD_BI DVP1_D8 SPI3_SCK 1283_CK X UART9_TX 12C5_SDA NS 1 TXD2 - - T -
SDMMCI_ USART3_R , DSMU_DA ESC_PO_MI EVENTOU
PC11 - D3 LCD_B4 DVPI_D4 SPI3_MISO 1283_SD - X UART9_RX | 12C5_SCL TING | TXD3 - - T -
SDMMCI_ FEMC_D6/F 1283_SD_E GTIMBI_C USART3_C UART10_T 12C5_SMB ESC_LINK_ | EVENTOU
PC12 SDRAM_D6 | EMC_DA6 LCD_R6 DVPI_D9 SPI3_MOSI SPI4_SCK T 12S4_CK HIP K X Iy ACTO T TRACED3
RTC_TAMP EVENTOU
PCI3 i i ) i ) i i ) ) 1/RTC_TS 3 ) ) ) T RTC_out
TIMESTAM EVENT
PC14 . . 5 . 5 . . 5 s N . s : 5 FVENTOU :
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_DI | SDMMCI_ FEMC_D2/F GTIMB2_C UARTI13_C FDCANI_R | DSMU_CKI | ESC LED_ ) _ _ EVENTOU _
PDO SDRAM D2 | WP EMC_DA2 LCD_BI HIN UARTO RX | 75 X N6 ERR T
SDRAM_DI | SDMMCI_ FEMC_D3/F | GTIMB2_C FDCANI_T | I12C1_SMB DSMU_DA ESC_RESE EVENTOU
PDI SDRAM_D3 |, CD EMC_DA3 HIP UART9_TX X A TING T_OUT - - - - T -
SDRAM_DI | SDMMCI_ FEMC_D7/F y . GTIMA2_E GTIMBI_B GTIMB2_C UARTI10_R LPUART2_ EVENTOU .
PD2 SDRAM_D7 3 oMD EMC_DA7 LCD_B2 LCD_B7 DVPI_Dl1 R RK s X TS - - T TRACED2
SDMMCI GTIMB2_C USART2_C LPUART2 DSMU_CK EVENTOU
PD3 - FEMC_CLK | LCD_G7 DVPI_D5 SPI2_SCK 1282_CK — TS/USART2 - = ESC_IRQ - - - -
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 X = T
SDMMC2_ FEMC_NW GTIMB2_E USART2_T LPUART2_ ESC_SYNC EVENTOU
PD5 - b E DVPI_DI5 SPI3_MISO | X RX 12C1_SDA | - - - - T -
SDMMC2_ FEMC_NW 1283_SD_E USART2_R DSMU_CKI | DSMU_DA ESC_LATC EVENTOU
PD6 - CK AIT LCD_B2 DVP1_DI0 SPI3_MOSI XT X N4 TINI Hi - - B T B
SDMMC2 FEMC_NEI 1281_SD_E ATIM4_BKI | USART2_C DSMU_CKI | DSMU_DA ESC_LINK EVENTOU
PD7 - CMD " /FEN]{Z(;NC SPII_MOSI SPI3_SCK <t - K ~ N TING ACTL - - - - T -
FEMC_DI13/
PDS SDRAM_DI . FEMC DAl | DVP2.HSY | SHRTIM2.S | ATIM3 CH USART3_T 12C7 SDA DSMU_CKI | ESC_LED_ ) ) ) ) EVENTOU )
3 P NC CIN 3 X - N3 ERR T
FEMC_D14/
PDY SDRAM_ DI | poo<-0\) | DVP2.VSY | SHRTIM2.S | ATIM3 CH USART3_R 2C7 SCL DSMU_DA ESC_SYNC EVENTOU
4 P NC CouT 3N X = TIN3 0 : : . : : T :
FEMC_DI15/
PD10 SDRAM DI | ETHI CLK | ETH2 PPS_ | pov ot S || o os ATIM1_CH LPTIM2_O USART3_C 12C7_SMB DSMU_CK ) . _ _ EVENTOU _
5 125 OouUT s - 4N uT K A OUT T
. USART3_C . .
FEMC_AL16/ GTIMA3_E LPTIM2_IN - 12C4_SMB ESC_LATC EVENTOU
PDI11 - FEMC_CLE DVP2 D15 TR 5 T:I/SUS SART3 A HO - = = o 5 - T -
FEMC_A17/ GTIMA3 C | LPTIMIIN | LpTiM2 N | USARDSD 1 yaprin T | UARTIS.C | FDCAN3 R ESC_LINK EVENTOU
PDI2 : reMC aLE | PVP 1b12 HI - 1 - 1 B E#JSSARU— X B TS a X B 12C4_SCL ACTO : : T :
GTIMA3 C | LPTIMIO | UARTIZR | UARTBLD | ppeans 1 12C8 SMB | ESC_RESE EVENTOU
PDI13 - FEMC_A18 DVPI_DI3 - - - E/UARTI3_ - 12C4_SDA N - - - - -
H2 uT X RIS X A T_OUT 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 SHRTIMI_S | GTIMA3_E | GTIMBI_C | LPTIMI_ET | LPTIM2 ET | UARTI2 R ESC_P0_LI ) ) EVENTOU )
PEO QMO ) 0 LCD_RO DVP1_D2 CIN TR H3 R R X NK T
SDRAM_D FEMC_NBL SHRTIMI_S | GTIMBI_C | LPTIMI_IN UARTI2.T | SDRAM DI ESC_RESE EVENTOU
PEI QM1 ) 1 LCD_R6 DVPI_D3 COUT H4 2 X 5 T IN : : : T :
ETHI_MIL_
TXD3/ETHI . . GTIMBI1_E USART5 R | FDCAN4 T | ESC_PO_MI EVENTOU TRACECL
PE2 - CGMILTX FEMC_A23 DVP2_D0 SPI6_SCK TR X X 1 TXD3 - - - - - T K
D3
ETH1_MII_
TXD2/ETHI . GTIMB1_B USART5_ T | FDCAN4 R | ESC_PO_MI EVENTOU
PE3 CGMILTX FEMC_A19 DVP2_DI X M | TXD2 - - - - - - - T TRACEDO
D2
ETH2_PHY GTIMB1_C USART6 R | DSMU_DA ESC_LED_ EVENTOU
PE4 — FEMC_A20 LCD_BO DVPI_D4 SPI6_NSS - - = STATE_RU - - - - - TRACED1
_INTN —~ - - - HIN X TIN3 N~ T
xSPI2_NCS GTIMB1_C USART6_T | DSMU_CKI | ESC_EEPR EVENTOU
PE5S h FEMC_A21 LCD_GO DVP1_D6 SPI6_MISO HIP < N3 OM_CLK - - - - - T TRACED2
ATIMI_BKI | GTIMBI_C ESC_EEPR EVENTOU
PE6 FEMC_A22 LCD_GI DVP1_D7 SPI6_MOSI N3 oS OM DATA - - - - - - - T TRACED3
xSPI2_NCS ETH2 PHY | FEMC D4F | ATIMI_ET UARTI1_R DSMU_DA EVENTOU
PE7 SDRAM_D4 : i 2 _INTN EMC_DA4 R X 12€7_SDA TIN2 : : : : T :
SDMMCI_ | FEMC_D5F | ATIMI_CH UARTI1_T FDCANS_T DSMU_CKI | COMP2_OU | ESC_EEPR EVENTOU
PES SDRAM_D5 | SDRAM_AO i : LEDCTRL EMC_DAS IN X X 12€7_SCL N2 T OM_CLK : T :
UARTI1_D
SDMMC2_ | FEMC_D6/F | ATIMI_CH - FDCANS_R 12C7_SMB DSMU_CK ESC_EEPR _ _ EVENTOU _
PE9 SDRAM_D6 | SDRAM_Al ° : LEDCTRL EMC_DA6 1 E/ UQ%T 1 X A OUT OM_DATA T
FEMC_D7/F | ATIMI_CH UARTI1_C DSMU_DA ESC_LED_ EVENTOU
PEIO SDRAM_D7 | SDRAM_A2 - - EMC DA7 N TS TING STATI?RU = = = = = T =
FEMC_DS8/F ATIM1_CH DSMU_CKI ESC_PO_LI EVENTOU
PE11 SDRAM_DS8 - EMC DAS LCD_G3 SPI6_NSS 5 NA SDRAM_A3 K - - - - - T -
ETHI_GMII | FEMC_D9/F ATIM1_CH UARTI13_R DSMU_DA | COMPI_OU . ] EVENTOU
PE12 SDRAM_D9 - RXD4 EMC DAY LCD_B4 SPI6_SCK N X TING T ESC_MDC = - - T =
SDRAM DI | ETHI Gmn | FEMC.DIVf ATIM1_CH UARTI3_T FDCAN6_T DSMU_CKI | COMP2_OU EVENTOU
PE13 - < FEMC_DAI LCD_DE SPI6_MISO - - - 12C6_SDA - - ESC_MDIO - - -
0 _RXD5 s - - 3 X X - N5 T - T
SDRAM_D1 ETH1_GMII - ] ATIM1_CH USART6_C UARTI3_C | FDCAN6_R ] ) ) ) EVENTOU )
PE14 \ - " RXDG FEMC_D11 LCD_CLK SP16_MOSI 4 e S < 12C6_SCL T
SDRAM DI | ETHI Gmn | FEMC.DIY ATIMI BKI | usarrs ¢ | UARTIED | heg v | ESC LED. EVENTOU
PE15 FEMC_DAI LCD_R7 E/UART13 - - - - - -
2 RXD7 — - NI K - A RUN T
i 5 RTS
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
ETHI_GMII SHRTIM2_ GTIMAI_C | GTIMAS5_C USARTI_T | FDCAN4_T B} . COMP3_OU EVENTOU
PFO SDRAM_A0 | xSPI2_100 TXD4 FEMC_A0 DVP2_DO CHAL H H X X 12C2_SDA 12C5_SDA T - T -
ETH1_GMII SHRTIM2_ | GTIMAI_C | GTIMA5 C | USARTI_R | FDCAN4 R EVENTOU
PF1 SDRAM_Al | SDRAM D5 xSPI2_IO1 TXDS FEMC_Al DVP2_ DI CHA2 o i X X 12C2_SCL 12C5_SCL - T -
ETH1_GMII SHRTIM2_ GTIMAI_C | GTIMAS C | GTIMB2 E USARTI1_C 12C2_SMB 12C5_SMB EVENTOU
PF2 SDRAM_A2 xSPI2_102 TXD6 FEMC_A2 DVP2_D2 SPI6_NSS CHBI 3 3 TR K A 5 - T -
ETH1_GMII SHRTIM2 GTIMAI_C | GTIMAS C | GTIMB2_C USARTI_C EVENTOU
PF3 SDRAM_A3 xSPI2_I03 - FEMC_A3 DVP2_D3 SPI6_SCK ) - - - - TS/USART1 12C6_SDA - - -
_TXD7 CHB2 H4 H4 H4 NSS T
ETH2_MII
XSPI2_CLK/ e USARTI_D
— RX_CLK/E SHRTIM2_ GTIMAI_E GTIMB2_C — FDCAN5_T ESC_P1_MI EVENTOU )
PF4 SDRAM_A4 | SDRAM_ D4 xSPIZNCLKI TH2 RMII FEMC_A4 DVP2_D4 SPI6_MISO CHCI TR 3 E/U;?];Tk X 12C6_SCL 1 RX CLK T
REF CLK
xSPI2_NCL | ETHI_GMII . SHRTIM2_ | ATIM3 BKI | GTIMB2.C | FDCAN5_R 12C6_SMB ESC_P0_MI ) ) EVENTOU )
PF5 SDRAM_AS < “GTX CLK FEMC_AS5 DVP2_D5 SPI6_MOSI CHC2 Y X A 1 RX CLK T
ETH2_MDI | DVPI_PIXC ATIM3_ET ATIM4_ET GTIMAS_C | GTIMB2_C UARTII_R | FDCAN3_R EVENTOU
PF6 - xSPI2_103 S K DVP2_D5 SPI5_NSS R R Hi HIP X X ESC_MDIO - T -
DVP2_PIXC ATIM3_CH ATIM4 CH | GTIMAS C GTIMB3_C UARTI1_T FDCAN3_T EVENTOU
PF7 - xSPI2_102 ETH2_MDC X SPI5_SCK 4 3 o HIP X X ESC_MDC - - T -
ETH2_MII SDMMC?2 DVP2_HSY ATIM3_CH ATIM4_CH GTIMA5 C | GTIMB2_C UARTILD | poe po EVENTOU
PF8 . XSPI2_100 coL LEDCTRL NC SPIS_MISO 1 4 H3 HIN E/Uﬁl;sT . 1 RXDO . . T .
ETH2_MIIT_ SDMMC1_ DVP2_VSY ATIM3_CH ATIM4_CH GTIMA5 C | GTIMB3_C UARTI1_C ESC_P0_MI EVENTOU
PF9 : XSPI2_101 CRS LEDCTRL NC SPIS_MOSI - 2 1 H4 HIN TS I_RXDI : T :
PF10 _ :ggg—giz ETH2_PPS_ LCD DE DVPL DIl ATIM3_CH ATIM4_CH GTIMB2_B FEMC A3 ESC_P1_MI _ _ _ _ EVENTOU _
N ouT - - 3 2 RK - ITX_EN T
ETH2_MII_
SDRAM_N GTIMA6_C TX_EN/ET ESC_P1_MI EVENTOU
PF11 RAS - DVPI_DI2 SPI5_MOSI HI 12C6_SDA H2 RMILT L TX_EN - - - - - - T -
X_EN
ETH2_MIT_
TXDO/ETH2 - GTIMA6_C FDCAN6_T ESC_P1_MI EVENTOU
PFI12 SDRAM_A6 | xSPI2_DQS RMILTXD FEMC_A6 DVP2_D6 I X 12C6_SCL 1 TXDO = - - = - T =
0
ETH2_MIL_
SDRAM_N | TXDI/ETH2 GTIMA6_C USART7_C | FDCAN6_R 12C4_SMB 12C6_SMB DSMU_DA | COMP3_OU | ESC_P1_MI EVENTOU
PF13 SDRAM_A7 CEO0 _RMII_TXD FEMC_A7 DvP2_b7 . H3 K X A A TING T 1_TXDI T .
1
ETH2_MIT_ - SHRTIM2_ GTIMA6_C USART7_ R | FDCAN3_R . DSMU_CKI | ESC_P1_MI EVENTOU
PF14 SDRAM_AS TXD2 FEMC_A8 DVP2_D$ CHF1 Ha X X 12C4_SCL NG L TXD2 - = - T =
SDRAM_B ETH2_MIIL_ . SHRTIM2_ | LPTIM4_ET | USART7.T | FDCAN3_T ESC_P1_MI _ ) ) EVENTOU )
PF15 SDRAM_A9 A0 TXD3 FEMC_A9 DVP2_D9 CHF2 R X X 12C4_SDA | TXD3 T
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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 ESC_P1_MI EVENTOU
PGO o BAL XSPI2_104 2 IX CLK FEMC_A10 DVP2_DI10 Ni 1 X 1 TX CLK - - - T -
SDRAM_Al SDRAM_ XSPI2_NCS | ETH2_MII GTIMBI_E LPTIM4_IN UART13_T EVENTOU
PG1 1 AlD xSPI2_I0S 3 CTX ER FEMC_All DVP2 DIl - TR 2 - - - T -
SDRAM_A1 SDRAM_ ETH2_MILRX DVP2_DI SHRTIM2_S | ATIM2 BKI | GTIMAG6_E USART7_C FDCANS T | ESC_P1_MI EVENTOU
PG2 DO/ETH2_RMII | FEMC_Al2 . TS/USART7 - - - -
2 DQM1 ~ - 2 CIN NI TR X I_RXDO T
RXDO NSS —
ETH2_MIL USART7_D
PG3 RXDI/ETH FEMC_Al DVP2 DI3 SHRTIM2_ ATIM2_B GTIMAS_E E/USARTT FDCAN8 R | ESC_P1_MI EVENTOU
2_RMII_RX 3 - SCOUT KIN2 TR - X I RXDI - - - - . T -
— 1 RTS =
USART6_C
SDRAM_B ETH2_MIl | SDMMC2_CKI SDMMC2_ | FEMC_Al SHRTIMI_ ATIMI_BKI - ESC_P1_MI EVENTOU
PG4 A0 RXD2 N D4 4 DVP2_Dl4 CHF1 N3 TS/US;\SRTG 12C1_SDA 12C8_SDA 1 RXD2 - - T -
SDRAM_B ETH2_MII_RX SDMMC2 SDMMC2 SHRTIMI ATIMI_ET USART6_D ESC_P1_MI EVENTOU
PG5 Al - D3 CDIR D5 FEMC_Al5S DVP2_DI5 CHF2 ~ R E/UlsggT@ 12C1_SCL 12C8_SCL 1 RXD3 - T -
ETH2_MII . DVP1_DI SHRTIMI_ GTIMB3_B 12C1_SMB 12C8_SMB ESC_P1_MI EVENTOU
PG6 i _RX_ER FEMC_NE3 LCD_R7 2 CHEI RK A A I_RX_ER ) i ) ) T )
ETHI_PH FEMC_INT/FE DVP1_DI SHRTIMI_ USART4_C FDCAN7_T EVENTOU
PG7 XSPI2_DQS Y_INTN MC_BUSY LCD_CLK 3 CHE2 K X ~ i i ~ 3 i T 3
SDRAM_C ETHI_PPS_OU ATIM2_ET USARTA.D | ppeang R ESC_PI1_LI EVENTOU
PGS - - - LCD_G7 SPI4_NSS 1284 WS - E/USART4 - e - - - - -
LK T - = - R RIS X NK T
ETH2_MII FEMC NC
_RXDO/ET Y DVP1_VS USART4_R FDCAN3_T | ESC_PI_MI EVENTOU
PG9 - T2 RMII SDMMC2_DO0 EI/FEMC_ YNC SPI1_MISO 1281_SD X X L RXDO - - - - T -
o NE2 —
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 | ESCPI_MI - EVENTOU -
S4 RXDI DI 3 X I_RXDI T
ETHI_MIL_TX
_EN/ETHI_RM
PGl11 XSPI2_107 XSPI2_NC I TX ENETH | SPMMCZ LCD_B3 DVPI_D3 SPI1_SCK 1281_CK LPTIML_IN USARTS R ESC PO_MI - - - EVENTOU -
~ SIN — D2 — - - - 2 X L_TX_EN T
I_GMIL_TX_E -0
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 ESC_P0_MI EVENTOU )
1 TXDI/ET ~ 4 — - K - - H1 1 RTS X L_TXDI T
HI_GMIL_
TXDI
ETHI_MII_
TXDO/ETHI USART4_C USART5_C
PG13 “RMILTXD | SPMMC2 SDMMC2_D6 FEMC_A24 LCD_RO SPI4_SCK 1284_CK GTIMAS_C LPTIMI_O TS/USART4 | TS/USARTs | ESCPOMI - - EVENTOU TRACEDO
DODIR H2 uT 1_TXDO 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 . ESC_P0_MI EVENTOU
PG4 . TXDI/ET 3DIR D7 5 LCD_BO SPI4_MOSI XT H3 R X F‘/Ui’;g”f L_TXDI : T TRACEDI
HI_GMIL_
TXDI
USART4_C \
PG15 SDRAM_N xSPI2_DQ | ETHI_PHY_IN SDMMC2_ DVPI_DI TS/USART4 | USARTS.C | SDRAM DI | ESCLINK | ESC_LED_ EVENTOU
CAS S TN RST 3 NSS K 4 ACTO ERR . . - © T -
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
EVENTOU
PHO - - - - - - - - - - - - - - T -
EVENTOU
PH1 - - - - - - - - - - - - - - T -
SDRAM_C ETHL MIL_ SHRTIM2 GTIMB3_C LPTIMI_IN UARTI5S R | ESC_LINK ESC_P1_MI EVENTOU
PH2 KEO . : XSPI2_104 CRS/ETHI_ LCD_RO CHDI H2 2 X ACTO ITX_EN . . T .
GMII_CRS —
SDRAM_N ETHL_MIL SHRTIM2 GTIMB3_C USART7_C UARTIS_T ESC_P0_MI EVENTOU
PH3 — - xSPI2_105 COL/ETHI_ LCD_RI1 ) - - - - ~ - - - - -
CEO0 . .\ CHD2 H3 K X I_RX_ER T
GMIL_COL T
ETH2_MIL UART15_D
TXDO/ETH2 DVP2_HSY SHRTIM2_ GTIMB3_C USART7_R - FDCANS5_T ESC_P1_MI EVENTOU
PH4 _RMIL_TXD LCD_G4 LCD_GS NC CHE1 H4 X E/ UQTR;-‘ S X 12€2_SCL 1_TXDO . . - T .
0
ETH2_MIIL_
SDRAM N | TXDI/ETH2 | DVP2_PIXC SHRTIM2_ GTIMB3_E USART7_T UARTI15_C FDCANS5_R ESC_P1_MI EVENTOU
PH5 WE _RMIL_TXD LK SPIS_NSS CHE2 TR X TS X 12€2_SDA L_TXDI : : : T :
1
ETHI_MIL_
SDRAM_N RXD2/ETH FEMC_BA ATIM1_CH GTIMA7_C LPTIM5_IN UART14_R FDCAN7_T 12C2_SMB ESC_P0_MI EVENTOU
PH6 CEl SDRAM_A4 1_GMII_RX A DVPI_D8 SPIS_SCK 4N HI 1 X X A I_RXD2 - T :
D2
ETHI_MIIL_
SDRAM_C RXD3/ETH . ATIM3_BKI | LPTIMS5_IN UART14_T FDCAN7_R ESC_P0_MI EVENTOU
PH7 KB | GMII RX FEMC_CRE DVP1_D9 SPI5_MISO ) % X 12C3_SCL SDRAM_AS 1 RXD3 - - T -
D3
] UART10_D UART14_D
PHS SDRAM DI | ¢p AM_A6 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_DI17 LCD_R3 DVP1_DO IN 0 TS TS X A SDRAM_A7 - - T -
SDRAM_DI ETHI_GMII . § ATIM3_CH GTIMA4_C 12C4_SMB ESC_PO_MI EVENTOU
PHI10 3 SDRAM_AS8 _RXD6 FEMC_DI8 LCD R4 DVPI1_DI 5 Hi n |_RXD2 - - - - T -
SDRAM_D1 | ETHI_GMII . ATIM3_CH GTIMA4_C UART10_R , ESC_P0_MI EVENTOU
PHI11 9 RXD7 FEMC_DI19 LCD_R5 DVPI_D2 N 1o X 12C4_SCL SDRAM_A9 1 RXD3 - - - T -
ETH2_MII_
SDRAM_D2 | SDRAM_Al RX_DV/ET ATIM3_ET GTIMA4_C UART10_T COMP4_OU | ESC_PI_MI EVENTOU
PHI2 0 1 H2 RMIL C FEMC_D20 LCD_R6 DVP1_D3 SPI7_NSS R H3 X 12C4_SDA T 1 RX_DV - T =
RS_DV
ETH2_MII_
SDRAM_D2 TX_EN/ET . ATIM2_CH FDCANI_T 12C9_SMB ESC_P1_MI EVENTOU
PHI13 1 H2 RMIL T FEMC_D21 LCD_G2 SPI7_NSS IN UART9_TX X I L TX_EN - - - - T -
X_EN
ETH2_MII_
SDRAM_D2 | TXDO/ETH2 ATIM2_CH USART6_R FDCANI_R ESC_P1_MI EVENTOU
PH14 2 RMILTXD | FEMCD22 LCD_G3 DVP1_D4 SPI7_MISO IN X UARTY_RX X 12C9_SDA 1 TXDO - - T -
0
ETH2_MII_
SDRAM_D2 TXDI/ETH2 . " ATIM2_CH USART6_T ) ESC_P1_MI EVENTOU
PHI15 3 - RMIL TXD FEMC_D23 LCD_G4 DVPI_DI1 SPI7_MOSI N X 12C9_SCL L TXDI - - - T -
1
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Port AF0 AF1 AF2 AF3 AF4 AF5S AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PIO SDRAM D2 | ppnvic pog LCD_G5 DVPI DI3 | SPI2 NSS 1252 WS ATIM2_ CH | GTIMA4 C |y gps | ESC_RESE - 8 - - EVENTOU -
4 — - = — — 4N H4 - T_IN T
SDRAM_D2 ETH2_MII_ ATIM2_BKI | USARTS_C 12C8_SMB ESC_P1_MI EVENTOU
PI1 5 SDRAM_DS8 RXDO FEMC_D25 LCD_G6 DVP1_DS8 SPI2_SCK 1282_CK N3 K A 12C10_SCL 1 RXDO - T -
SDRAM_D2 | ETH2_MII_ ATIM2_CH USARTS_R LPUART2_ ESC_P1_MI EVENTOU
P12 6 RXDI FEMC_D26 LCD_G7 DVP1_D9 SPI2_MISO 1282_SD 4 X e 12C8_SDA SDRAM_D9 |_RXDI - T -
SDRAM_D2 | SDRAM DI | ETH2 MII_ 12S2_SD_E ATIM2_ET USARTS_T LPUART2_ @ 12C10_SMB | ESC_P1_MI EVENTOU
P13 bt RX_ER FEMC_D27 DVPI_DI10 SPI2_MOSI T R X RX 12C8_SCL A | RX_ER - T -
SDRAM_D XSPI2_NCS | ETHI_GMII | FEMC_NBL ATIM2_BKI | USART8 R | 12C10_SMB ESC_SYNC ) ) EVENTOU )
P14 M2 3 TXD4 5 LCD_B4 DVP1_D5 DVP2_D8 Ni X A SDRAM_D0 o T
SDRAM_D xSPI2_NCS | ETHI_GMII | FEMC_NBL DVPI_VSY ATIM2_CH USARTS_T ESC_LATC EVENTOU
P15 M3 SDRAM_D1 3 TXDS 3 LCD_BS NC DVP2_D9 . X 12C10_SDA I - - T -
PI6 SDR‘ZMfD 2| xsP IZA(NCS ETHTI)&G)E’IH FEMC_D28 LCD_B6 DVP1_D6 DVP2_D10 ATIMzz—CH USAiTst 12C10_SCL | SDRAM_D2 ESC_IRQ - - EVEI}]TOU -
SDRAM_D2 xSPI2_NCSI | ETHI_GMII ATIM2_CH | ESC_LINK_ EVENTOU
P17 9 SDRAM_D3 N TXD7 FEMC_D29 LCD_B7 DVPI_D7 DVP2_Dl1 3 ACT - - - - T -
PIS ETH2_ MIl_ | SDMMCI_S | SDMMC2_S SPI7 SCK LPTIM3_IN | FDCANI_T | ESC_PI1_MI ) _ ) ) _ ) ) EVENTOU RTC_OUT
TX_CLK EL EL = 1 X I TX_CLK T 2
PI9 SDRAM_D3 <SPI2 100 FEMC D30 | LCD_VSYN _ GTIMA7 C | LPTIM3IN | e oo | FDCANLR 12C9_SMB SDRAM D6 | ESC_LATC ) _ EVENTOU _
0 — - C H3 2 — X A — HO T
SDRAM_D3 ETHI_MIL_ LCD_HSYN | GTIMA7 C | LPTIM3_ET | FDCAN4_T ESC_P0_MI _ ) _ EVENTOU _
PI110 \ SDRAM_D7 xSPI2_IO1 RX_ER FEMC_D31 ra Ha R X 12C9_SDA | RX_ER T
SDMMCI_ SDMMC2_ GTIMA7_E | FDCAN4_R ESC_RESE EVENTOU
PI11 xSPI12_102 LEDCTRL LEDCTRL FEMC_DO LCD_G6 TR X 12C9_SCL TN - - - - - T -
PI12 xSPI2_103 FEMC_A4 LCD—C]TISYN 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
PII5 oUT LCD_G2 LCD_RO DVP2 D13 N3 ™= - - - _ . - _ _ N _
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
ETH2_MII_ y . ATIM4_ET GTIMB3_C UARTI5S_ R | FDCANS_T .\ ESC_P1_MI EVENTOU
PJO TXD2 LCD_RI LCD_R7 - R HIN X X 12C9_SDA L TXD2 - . . _ N _
ETH2_MII_ DVP2_VSY ATIM4_CH GTIMB3_C UART15_T FDCANS_R ESC_P1_MI EVENTOU
PJ1 xSPI2_104 TXD3 LCD_R2 NC SPI7_SCK 1 HIP % X 12C9_SCL 1 TXD3 - - - T -
P12 XSPI2_105 LCD_R3 DVPI D15 SPI7 NSS ATIM4_CH GTIMB3_C UARTI15_R 12C9_SMB ESC_SYNC . . ) ) ) EVENTOU )
IN H2 TS A 1 T
ETH2_MII_ y ATIM4_CH GTIMB3_C UARTI13_R UART15_C FDCAN7_T . ESC_P1_MI EVENTOU
PJ3 RX DV LCD_R4 DVPI_Dl14 SPI7_MISO B 3 TS TS X 12C9_SDA | RX_DV - - - T -
ETH2_MII_ ATIM4_CH GTIMB3_C UARTI3_C | FDCAN7_R ESC_P1_MI EVENTOU
PJ4 RX_CLK LCD_R5 DVP1_DI3 SPI7_MOSI N Ha TS X 12C9_SCL 1 RX CLK - - - - T -
ETH2_MII_ . ATIM4_BKI | LPTIM5_ET EVENTOU
PJ5 TX ER LCD_R6 DVP1_D9 - N3 R ESC_IRQ - - - - - - - T -
PI6 FEMC_D2 LCD R7 DVP2_DS ATIMZLCH FD(A;NLT ) ) ) _ _ ) ) ) ) EVEI_\II_TOU )
PJ7 FEMC_D3 LCD_GO DVP2_D9 ATH;IT%I—CH FDC‘;NLR - - - - - - - - - EVEI}ITOU TRGIN
ETH2_MII_ ATIMI1_CH ATIM2_CH USARTS_C UARTI2_T UART14_R FDCANS_T ESC_P1_MI EVENTOU
PJ8 RXD2 LCD_GI DVP2_DI0 N ) TS X TS X 12C8_SDA 1 RXD? - - - T -
ETH2_MII_ ATIMI1_CH ATIM2_CH USART8_R UARTI2_R UART14_C FDCANS_R ESC_P1_MI EVENTOU
PJ9 RXD3 LCD_G2 DVP2_DIl 3 N TS X TS X 12C8_SCL 1 RXD3 - - - T -
FEMC_D5/ ATIMI1_CH ATIM2_CH UARTI12_C UART14_R 12C8_SMB ESC_EEPR ) ) ) ) EVENTOU )
PJ10 FEMC_DAS LCD_G3 DVP2_D12 SPIS_MOSI 2N 2 TS X A OM_CLK T
FEMC_D6/ ATIMI1_CH ATIM2_CH UARTI12_R UART14_T ESC_EEPR EVENTOU
PI11 FEMC_DA6 LCD_G4 DVP2 D13 SPIS_MISO 2 2N TS X OM_DATA 3 3 3 3 3 T 3
SDMMCI_S | FEMC_BA ATIM4_CH 12C10_SMB | ESC_P0_MI EVENTOU
PJ12 EL A LCD_BO LCD_G3 DVP2_DI5 3 N 1 TXD2 - - - - - - T TRGOUT
SDMMC2_S | FEMC_NBL ATIM4_CH . ESC_P0_MI EVENTOU
PJ13 EL 0 LCD_BI LCD_B4 DVP2 D14 N 12C10_SDA 1 TXD3 - o o - - - T -
PIl4 FEMC CRE LCD B2 DVP2 DI3 AT“VZ‘—C“ 1210 SCL . - - . . - - - - EVEI;TOU -
- ESC_LED_ .
PI15 FEMC_BA LCD.B3 DVP2 DI2 ATIM4_CH STATE.RU . ) ) . . ) ) ) ) EVENTOU )
A 4N N T
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PKO FIZMIL | e as DVP2 D7 spis sck | ATIMLCH | ATIM2CH -y g | FSCLED- EVENTOU
PK1 ETHMIL o g DVP2 D6 spis nss | ATMICH | ATIMZCH | g gpy | ESCLED. EVENTOU
PK2 FEMC Al b a7 Dvpps | ATMIBKI | ATIMZBKI | 12C3SMB | ESC PO LI i i EVENTOU
PK3 xSPI2 106 | FEMC D7 LCD B4 DVP2 DO ATH‘I{;;—BKI 12C10 SDA . . EVEI}ITOU
PK4 XSPI2 107 | FEMC D9 LCD_B5 pvezpi | GTMASC | pejg s | FSCLATC EVENTOU
PKS WSPRNGS | ppvie piy LcD 56 pveapy | OTMAGC | 1210 SMB EVENTOU
PK6 xSPI2.DQS | FEMC Al2 LCD_B7 DVP2 D3 GTM’;‘LC 12C10 SDA . . EVET}]TOU
PK7 - FEMC A5 LCD DE DVP2 D4 Gmﬁfﬁ—c 1210 SCL ESCH%)ATC . . EVEI}ITOU
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4 SR

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 AR R @ A 5, P SR I = A5 AR 1 20 A (3 £3)) 15
|

4.1.2 BLRIKAE

BrARRE e, SRR T Ta=25°C Al Vpp=3.3V(2.3V < Vpp < 3.6V HEE ). XLHHRA A T %44
T ARENIRK

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

4.14 HFHERE
0 351 2 0T F 8 % o TR 4-1
] 4-1 31 B SR

—X MCU

30pF —

il
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MCU
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4.1.6 fEE TR

4-3 LT R
VBAT l
- Backup circuit
2.3~3.6V ~ Power Switch
~
(32KHz Oscillator,RTC wakeup
= circuit,Backup register
VDD1/2/+++/n
]
nx100nF
+nx 10uF®
VD33 USB
OQuput | | [~ ~"~"~"~""~""~>""~"">""7"7- 1
100nF |
+ 1uF 10 |
General /O port —@ Levell jogic :
— switch] ¢ircuit :
v Input

Veap - !
|
| l
v : Core circuit |
CAP1/2/-+-/n - (CPUdigital ||
| circuit and |
nx100nF : memeory) :
+nx 10uF@ E N |
| |
VSS1/2/-++/n et !

VbpA —

T VbpA .
VREF I
] o >
VREF + Analog
100nF i — peripherals
+10uF (ADCs
100nF 10uF® DACs
COMPs)
; Vssa -
VL
1. LRI 0uF # B AR 1 EV bD o
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4.1.7 BREFENE

4-4 BIRIHAEETT R

IDD"]BAT

-
l

= Voo [']

A

Ipp
\%

DD

4.2 X BRHUE E
I3 b OB I B A B KRR TIR R 41, % 42, F 43 NA IO, THES FEBHKA
PEMIR . 35 SRR 4 H BRI BOK BT, R BORFESL 2 P AR PR RO IO REPEIRIETE B BT T (e It

PNEE SRS A E R DIE A G

* 4-1 BIERRE

i ik sME BAME BAr
Vpp - Vss AR 2 £ HL H (B & Vopa ATV pp) ™) 03 4.0
Vin TESVE R 5] B _E % N\ B S Vss-0.3 5.5 A

78 H A - rsm N R Vss-0.3 Vop + 0.3
| AV | AN IRk H 5] T () H R 22 - 50 N
| Vssy- Vss] T 7 B 3 T2 T 1 T 22 - 50 m
VEsDHBM) ESD# FEL I L HL R (AR5 W.4.3.127%

1. B M HEJRE(Vop, Vopa)FIHL(Vss, Vssa) 51 LA AUUG 4 E 82 25 e T Bl N Rk e R 45 L
2. VNN HEKME, HRiEESEE 42,
3. MSVAEZSI NS5V, VDDABEKT2.25V,

% 4-2 B4R
el #HR BRAED LA
oo 2238 Von/Voa FLIEZE 1.4 HL T (L3 L) 0@ 150
TVDDSMPS 223 VDDSMPS HLJE £8 1) Ak HLJE (L B2 L ) (D& 700
Tveap 23 VCAPHLIRZL [F) S H (O 1000
luss 255 VssHIZR B LA Y PR O 1150 | mA
Lo AR RO 5| 0 F i L R 12
FEBVOFNE ] 5| R_E )% L HL IR 12
Inapmy @ NRSTHI IR HiR -5/0
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ESLE [ s |

BT I EJE(Vop, Vears Vopa)FIHL(Vss, Vssa) 51 I UG ZE R B /E R vEIE BN Rt R4 L.

2. Ve Voo, B MNERENER; HVN<Vssitt, B—NRFENBER. ey SRS R KE, BEFFESER 4-1.
3. REANEANBAS TSR H.584.3.3077.
4.  RAEBRKHFF, Y Vool A EM 0.1V,
* 4-3 BRI
#5 Eiiipray g HAhr
Tst AR R -40 ~+ 150 °C
T RS IR 125 °C
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* 4-4 B LESM
&5 e 211 %AF B/ME BKRE L:<¥ V2
Arm® Cortex®-M7 4
fepu VCORE = 0.9V - 600 MHz
facLk AXI g% VCORE = 0.9V - 300 MHz
flcLk AHB B8l % VCORE = 0.9V - 300
MHz
frerk APB B £ AR VCORE = 0.9V - 150
Vbb P A o - 2.3 3.63 \Y
Vbba TR o LA R DA VopWAH A 2.3 3.63 \Y
VBAT #E s TR E - 2.3 3.63 \Y
Ta R ERERS 7) e RINRJHFE -40 105 °C
Ty SRS g7 -40 125 °C
VCAP VCAP HiJE - 0.9 0.99 \Y
1. EUUE A E R B Vop M Vopafib B, 7E L s AN IE HH5AE A, Vopa 75 E /N T 8145 Vop.
94 /171 B REARB A R A NSING TECHNOLOGIES INC.
ks VEYITT R 1L X A6 IX VR K 1092 H R AR K
L if: +86-755-86309900 L. +86-755-86169100
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AIER A% FH ) SMPS 7% L% 4-6.

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

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

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

4.3.3 VCAP /P A
TR LR BT E VCAP 31 L A 3 25 58 Crxr B VCAP B BIKSZIL. % 4-7 155 T Coxro
VCAP B IS5 B /N S 5%

4-6 FMER L2 Cext

ESR
RLEAK
1. ESR 2% s R
% 4-7 VCAP THE4
ws S %AF
DCDC 2*%10uF + 1/ 0.1uF
CEexT _
A58 LDO 22uF +4 > 0.1uF
ESR AT HL A ESR <100 mQ
9 /171 B REARB A R A NSING TECHNOLOGIES INC.
ks RIITTRE L X T ALK SR 1095 R AR A
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4.3.4 b B AR S ) TAE R4
TP SRR KIEF 4-4 5UH TIIRBHRIE 2S5 °C) R H! .

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

Vop b FH## 20 +o0

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

tvcap - us/'V
Vear FFEHER 100 +o0

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

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

K 4-9 WHRE AL A YRS AR YR
ine) S8 M R/ME HAE BRAE LA
AFEC_PRS[3:0]=0101 (_L-F+#) 2.19 2.28 2.36
AFEC_PRS[3:0]=0101 ("R F##Y) 2.09 2.18 2.26
AFEC_PRS[3:0]=0110 (_L7+#%) 2.28 2.38 2.46
AFEC_PRS[3:0]=0110 ("R F##Y) 2.19 2.28 2.36
AFEC_PRS[3:0]=0111 (_EF}¥) 2.36 2.48 2.56
AFEC_PRS[3:0]=0111 ("R &) 2.28 2.38 2.46
AFEC_PRS[3:0]=1000 (_L7+#%) 2.46 2.58 2.66
AFEC_PRS[3:0]=1000 (" F%#%) 2.36 2.48 2.56
AFEC_PRS[3:0]=1001 (_L7+#%) 2.56 2.68 2.76
AFEC_PRS[3:0]=1001 ("~ F%#%) 2.46 2.58 2.66
AR 4 HL A i
VevD S T AFEC_PRS[3:0]=1010 (_L7+#%) 2.66 2.78 2.86 \Y
AFEC_PRS[3:0]=1010 (N [%#%) 2.6 2.68 2.76
AFEC_PRS[3:0]=1011 (_:F+#) 2.8 2.88 2.96
AFEC_PRS[3:0]=1011 ( FB&#T) 2.7 2.78 2.86
AFEC_PRS[3:0]=1100 (_-F+#) 32 3.28 3.36
AFEC_PRS[3:0]=1100 ( FB&#T) 3.1 3.18 3.26
AFEC_PRS[3:0]=1101 (_L-FH#) 3.28 3.38 3.46
AFEC_PRS[3:0]=1101 ( FB&#T) 3.19 3.28 3.36
AFEC_PRS[3:0]=1110 (_-F+H#) 3.38 3.48 3.56
AFEC_PRS[3:0]=1110 ( FB&#T) 3.29 3.38 3.46
AFEC_PRS[3:0]=1111 (_:F+H#) 3.49 3.58 3.66
97 /171 B REARB A R A NSING TECHNOLOGIES INC.
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AFEC_PRS[3:0]=1111 ("F[%#5) 3.39 3.48 3.56
VevDhyst) PVD iR #if - - 100 - mV
VDD |- Hi 5 7 "
Vror i - - 1.65 - \Y%
VDD T Hi 5 A7 "]
Vror i - - 1.60 - \Y%
VPORnyst POR iR i - - 50 - mV
BOR_CFG[2:0]=011(_-7H#) 245 2.5 2.55
BOR_CFG[2:0]=011(F &%) 2.35 2.4 2.45
BOR_CFG[2:0]=100(_- 7+ 2.75 2.8 2.85
BOR LHI/THE BOR_CFGI[2:0]=100( FF&#Y) 2.65 2.7 2.75
Veor ALRE BOR_CFG[2:0]=101(_L-F+¥) 3.0 3.1 3.15 v
BOR_CFGI[2:0]=101( FF&#Y) 2.9 3.0 3.05
BOR_CFG[2:0]=110(_EF+¥) 3.3 3.45 3.5
BOR_CFG[2:0]=110( F F&#%) 3.2 3.35 3.4
AFEC_ALS[3:0]=0110(_LF+#%) 2.28 2.38 2.46
AFEC_ALSJ[3:0]=0110( K F&#Y) 2.19 2.28 2.36
AFEC_ALS[3:0]=0111(_EFH¥%) 2.36 2.48 2.56
AFEC_ALS[3:0]=0111( FF&#Y) 2.28 2.38 2.46
AFEC_ALSJ[3:0]=1000(_LF+#%) 2.46 2.58 2.66
AFEC_ALSJ[3:0]= 1000( F F&#Y) 2.36 2.48 2.56
AFEC_ALS[3:0]=1001(_LF+#%) 2.56 2.68 2.76
AFEC_ALS[3:0]=1001( K F&#Y) 2.46 2.58 2.66
AFEC_ALS[3:0]=1010(_LF+#%) 2.66 2.78 2.86
AVD B A AFEC_ALS[3:0]=1010( F F&#Y) 2.6 2.68 2.76
Ve bl AFEC_ALS[3:0]=1011(_ETF#Y) 2.8 2.88 2.96 v
AFEC_ALS[3:0]=1011( FF&#Y) 2.7 2.78 2.86
AFEC_ALS[3:0]=1100(_LF+#%) 3.2 3.28 3.36
AFEC_ALS[3:0]=1100( F [43f) 3.1 3.18 3.26
AFEC_ALS[3:0]=1101(_LF+#%) 33 3.38 3.46
AFEC_ALS[3:0]=1101(F [£&i) 3.2 3.28 3.36
AFEC_ALS[3:0]=1110( b F+#%) 34 3.48 3.56
AFEC_ALS[3:0]= 1110( F &) 33 3.38 3.46
AFEC_ALS[3:0]=1111( bF+#%) 3.5 3.58 3.66
AFEC_ALS[3:0]=1111(F &) 3.4 3.48 3.56
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| TrstrEmpo! ‘ A RS (] ‘ - - 0.35 - ms

Lo HEHRE, AZEER IR

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

K410 HERSREE

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

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

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

L AR BT EE BB, 3 0P 44

A T T R AR F R IR, S RAERIT — B I RS

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

Vop 8% Vss(To 1 %) »

% ® ®H ®H m H

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

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

1 WMZETEEEH, AL .
* 4-12 IR T I IR FE, UBSFE ITCM 21T, 4588 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 i 4h
Iop® | mA

FH VDD=3.3V, 400M 171.1 10.3 242.4 11.6 3345 13.5

Vcar=0.9V
100/ 171 B REARB A R A NSING TECHNOLOGIES INC.

ks SRR X AL X IR 1095 [ R4 AR K E
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Sy ST , R
HE R IR S| 600M 982 6.5 148.3 7.9 209.6 8.7
ZE) &b,
VDD=3.3V, 400M 70.3 5.8 118.9 6.3 178.0 7.6
Vear=0.9V

1 OGS BARE, AR,
4.3.7.2 [RIhFEAER ERTEFE
MCU 4 R 3 4F:

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
4-13
1AL
Aty
B B
S8 %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
AR X 3 5.1 2.7 45.5 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 %
i 0.42 0.31 3.36 0.65 6.65 0.95
], Backup SRAM A4

L ARG RARIE, AN TR,
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F 4-14 Vear B T IR KB IHEE

L::A
7S S x4 Ta =25°C Ta =85°C Ta=105°C |
1A
Vear BT 4 Veat=3.3V, LSE %], RTC J%H], IWDG %
Ipp® i i 59.1 332.4 591.1 HA
B L B, Backup SRAM AMf4
1. HZEEVHEERAE, AEER PR,
102 /171 B REAR 4 E PR A E] NSING TECHNOLOGIES INC.
bk YRR X B L R 109 2 1 R4 A K E
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4.3.8 HMERET BP IR

4.3.8.1 EEANRI BHIR (AMERETBHD

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

B 4-15 RSN P B ShRp )

&5 S %M B/ME HWRIE BXE L:<¥ivA

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

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

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

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

1 Bt RE; .
4-7 SR R I R IR ST T

VHSEH —
90%

10% |
VHSEL  — — —

GHSE T etgpsp) | Y CUIWHSE) T IW(HSE)

<7THSE4>§

£ L
0SC N
JuUue —

External Clock Source HSE_ext

4.3.8.2 fREFEA P 80E (LSE)
AT, LSE HEias i, AT IR V0. AMNEIEE S UM & 3 4-16 HLE, HEZEMIN B
NETEANEE 4-8 Fis. .

R 4-16 {RESER P B pRRRED

et e 21 M B/ME BLRIE BKE L:<¥ VA
fLSE-ext FH P AN BRI eh A2 VDD=3.3V, - 32.768 1000 KHz
103 /171 B REARBRAHE R A F NSING TECHNOLOGIES INC.
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SNBIEE | Ta= -40~105°C
Visen S;;iég\] S A 0.7VDD ; VDD v
Sl
ViseL SﬁngééN S R Vss - 0.3VDD %
0SC32 IN & ak L
tw(LSE) D) (N EARHI I 250 - - ns

1. HBHRIE.

Bl 4-8 SRR R SR B SZ TR 5

VLSEH —_—
90%

10%
VLSEL -

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

T gg—»

External Clock Source

JUuL

4.3.8.3 FEANERI SR (SN RTR/FEE)

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

& 4-17 HSE 4~48MHz 33355 548510

Ziine) ] %M B/ME M ARYAE BAAE LA
f PR a A - 4 25 48 MHz
R Tt E B - - 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
i VDD=3 V, Rm=30 Q, CL=10 pF at 8 2
MHz, TRIM[2:0]=010 ) : )
VDD=3 V, Rm=30 Q, CL=10 pF at 8 L79
MHz, TRIM[2:0]= 100(Eki\) i ‘ i
VDD=3 V, Rm=30 Q, CL=10 pF at 16 s
MHz, TRIM[2:0]=010 ) ‘ )
104 /171 B REARBRAHE R A F NSING TECHNOLOGIES INC.
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VDD=3 V, Rm=30 Q, CL=10 pF at 16 519
MHz, TRIM[2:0]=100(2ki\) ) :
VDD=3 V, Rm=30 Q, CL=10 pF at 32 L65
MHz, TRIM[2:0]=010 ) ’
VDD=3 V, Rm=30 Q, CL=10 pF at 32 5 56
MHz, TRIM[2:0]=100(2ki\) ) :
VDD=3 V, Rm=30 Q, CL=10 pF at 48 TBD
MHz, TRIM[2:0]=010 )
VDD=3 V, Rm=30 Q, CL=10 pF at 48 TBD
MHz, TRIM[2:0]=100(2kA) )
GmMeritmax Eﬂgéy& i %§ E ij] - 1.5 mA/V
tsumse)® Je B[R] VDD s E - 2 5 ms

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

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

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

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

Resonator with
integrated capacitor

0SC_IN
i

8MHz
Resonstor

L ]_{

0SC_OUT

Gain
control

l\ fl—l SE

\

1. Rexr $UE H A AR R UE -

4.3.8.4 RSB BPIR (IMNER SR R/FR &)

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

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

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

% 4-18 LSE 155284540

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

1 HmEGEETEERIE, A4 Il

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

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

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

4.3.9.1 64MHz 3% N R 25 (HSI164)

£ 4-19 HSI64 R 21
5 e il %4 B/ME HAUE BXME AL
VDD-3.3V, Tis 25 degrees C
SR i ’ ’ . .
fHs164 e Wtk o 63.68 64 64.32 MHz
TRIM P #ES& - - 0.5 - %
USER TRIM e .
COVERAGE R R RIERE | + 32 steps +4.79 +5.60 - %
VDD=3.3V,Ts=-40~125C, 5 5 o
5L 3 VB A [ 37 5 ’
HSI64 3R 22 1k
ACChsicn S164 I % #s kG
3
DD=3.3V,T=-20~105C
M @3 3V,T~ -20-105C, 15 - 1.5 %
L PR B A [ R
107 /171 B REARB A R A NSING TECHNOLOGIES INC.
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VDD=3t03.6 V - 0.025 0.05
HSI64 1R 2% 0
AVDD(HSI48) 56 VDD [ A %
VDD=23V t03.6 V - 0.05 0.1
HSI 3R 2% J5 Bl
tsu(HsIes) N ki 28 S - 1 6 10 us
&)
DuCy(HSI64) G - 45 50 55 %
Ipp(HSI64) HSI #7543 Th#E - - 250 350 HA
s AR
Pr jitter ﬁg? LR AR - - 50 - ps
4.3.9.2 FIE ARG ERMSI)
F 4-20 MSI R % 2305
] e 20 %M B/ME HRE BAE E:<X VA
VDD-3.3V, Ty =25C, #& 1
DB ’ ’
fisi S I, BRI\ MSI=16MLz 15.84 16 16.16 MHz
TRIM PR &K - - 0.175 - %
USER TRIM s 2
COVERAGE F P s e 5630 + 32 steps +4.79 +5.60 - %
VDD=3.3V,Tr=-40~125C, i ) 5 o
R JE R 1 1 7 5 °
ACCwsi MSI iz 5 a5 RS B
VDD=3.3V,T)=-20~105°C, i 15 15 o
R VE R 1 1] 7 5 ' ' °
tsuMsI) MSI #&% 28 J5 Sl ] - - 4 6 us
DuCy(MSI) el - 45 50 55 %
Ippovisty MSI #&% 25 Th#E - - 150 200 pA
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4.3.9.3 1RE N FIRG F= LS

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

Lo A R S

2. EARE SR AR

3. HBHRE

4.3.10 MMETHFEAE M RE FF) I ]

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

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

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

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

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

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

4.3.11.1 PLL1/2/3 &

X 4-23 PLL %
il ‘
e ¥ BAfr
B/ME BAE | BRKRED
frL N PLL % A\ 0@ 4 25 64 MHz
109 /171 B REARBRAHE R A F NSING TECHNOLOGIES INC.
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PLL % NI 525 L 40 50 60 %
forLour | PLL A 47if i sk 400 - 800 MHz
tLock PLL Ready 7~ 15 54 tH i 1] - - 150 s
Jitter Rms cycle-to-cycle jitter @800MHz - +4 - ps
fvco_out PLL VCO output 400 - 800 MHz
I Operating Current of PLL @600MHz frequency. - 2.5 - mA

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

4.3.11.2 SHRPLL %yitE

% 4-24 SHRPLL &4

) 0
ine) ¥ LA
R/ME HAE | BRXEO

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

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

1. HEGETHEEL, AEA I,

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

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

PERE.
L (ESD)
A FELTCRE (— A IE B ik o 2R i TR B — R0 B i — A S i k) e o 1) BT 5 e R BT 5
2 4-25 ESD %} i KfE
5 B %M i BAEO E: Xiv
) Ta=+25°C, fF& MIL-STD-883K
Vespmsmy | Bt FELJBCH HE R QA AR 3A 2000
Method 3015.9
A
) X Ta=+25°C, #f& ESDA/JEDEC JS-
VESD(CDM) i FEL T R R R (0 FRL I AR AR Y C3 250
002-2018
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Lo LA VR, AR R

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

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

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

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

F 428 1/0 Fad

5 ZH %4 B/ME HAIE BAME B
o Vpp=3.3V 2 - Vb
Viu LIPS
Vpp=2.3V 1.7 - Vbbp v
n Vpp=3.3V VSS - 0.8
Vi LnPN(IMEER =N
Vpp=2.3V VSS - 0.7
. o - Vbp=3.3V 200 - -
Vhys it 25 ARl 4% B AR (D mV
Vbp=2.3V 165 - -
ViL sdram SDRAM IO Vpp=3.3V VSS - 0.9 A%
111/171 ERBARBAE R A E NSING TECHNOLOGIES INC.
ks ZRYITTRE L XSG X T R 10945 F R AR K E
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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
JEHHO
. ) Vop=Maximum
Likg iy NI HLR® : -5 5 nA
Vrap=0 &%, Vpap=Vpp®
Ifs i NN HLIR for FT GPIO® Vop=0, Vpap=5.5V - 20 uA
VDD=3.3v,Vin= Vss 16 - 614 kQ
Rru 55 bR SR E®
VDD=2.3~3.3v,VIn= Vss 16 - 142.6 kQ
o VDD=3.3v,Vin= VDD 16 - 614 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&-

B WX B IR
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 4-31 5SRO 3R

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 L0t

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

% 4-29 FT 10 IREhRE RO
IR Ion, IoL, Ion, IoL, 4
VDD=3.3V VDD=3.3V 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 9.3 mA
12 16.8 19.9 12.1 139 mA
1. HWIRIE, AR FI,
% 4-30 TC 10 W EE /1RO
I Ton, ToL, Ton, Tov, B
VDD=3.3V | VDD=33V | VDD=2.3V VDD=2.3V
2 8.1 6.1 3.1 45 mA
4 16.2 122 6.2 9.1 mA
8 283 214 10.9 16
12 441 335 172 252 mA
1. HRIERIE, ALEAE R,
£ 431 Ft RO
e ] %1 w®/ME mAHE LA
Vop=3.3V, loi®=2/4/8/12 VSS 0.4
VoL i K HLP
Vop=2.3V, loi®=2/4/8/12 VSS 0.4
Voo=3.3V, lou®=2/4/8/12 24 Vop v
Vou® i ) v P
Voo=2.3V, lou®=2/4/8/12 2 Vop
Lo SR RIS Bt Lo A AR 2 181G 2R 4-2 90 45 HH 46506 B KAE (L, 71BN Lo AR RN (BT AR /O I FH 28 a1 Bl AS BB B i Tvss o
2. SR B IR Lo G ZOBAE R 4-2H0 45 H AT s ORBIUE MR, [N Lo IS FH (A T/O RN FH 42 il JA) /S B Tvop
3. HEEEIHEEH, AEA 2.
4. SERRIRBHEE ) WK 4-29.
5. PCI3,PC14,PCISANFESLTE B -
A SR [ A
BRAEREAIULI, 2 4-32 FIE 4-33 41 H 2502 i - SR IR FE (25 °O) MM L LR FF & 3 4-4 (1 26 I 15 3.
& 4-32 i AERRE (TC10) ©
e | e sH e BME | BAE | A
C=50 pF, 2.7 V< Vpp<3.6 V - 1
C=50 pF, 2.3 V<Vpp<2.7 V - 10
C=30 pF, 2.7 V<Vpp<3.6 V - 31
Fmax® B C=30 pF, 2.3 V<Vpp=2.7 V - 16 MHz
00 C=10 pF, 2.7 V<Vpp<3.6 V - a4
C=10pF, 2.3 V<Vpp<2.7 V - 43
C=50 pF, 2.7 V< Vpp<3.6 V - 179
W/ C=50 pF, 2.3 V<Vpp=2.7 V - 335 ns

B REABR S RAE NSING TECHNOLOGIES INC.

ks SRR X AL X IR 1095 [ R4 AR K E
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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

B REABR S RAE NSING TECHNOLOGIES INC.
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C=30 pF, 2.3 V<Vpp<2.7 V& - 2.9
C=10 pF, 2.7 V<Vpp<3.6 V& - 0.77
C=10 pF, 2.3 V<Vpp<2.7 V& - 1.385

1. BWIHRIE,
2. EREBERIE SRR

(tr+tf) < 2/3T

At < 120T

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

R 4-33 BB A ARE (FTI0) ©

Tem | wE B At RME | BOAH | A
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
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
bt Eﬁﬁﬁj]ﬁsﬁ WPEREY e oR 23 vever2 7 v - . ns
C=10 pF, 2.7 V<Vpp<3.6 V - 77
C=10 pF, 2.3 V<Vpp=2.7 V - 136
C=50 pF, 2.7 V< Vpp<3.6 V - 2
C=50 pF, 2.3 V<Vpp<2.7 V - 13
C=30 pF, 2.7 V<Vpp<3.6 V - 40
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<2.7 V - 248
it s P BRSO R B | C=30 pF, 2.7 V<VDp<3.6 V - 86
bt Eg?iiﬁgﬁ WPHELT e or 23 Va2 v - 6.1 s
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¥ - 75
C=30 pF, 2.3 V<Vpp=2.7 V¥ - 39
C=10 pF, 2.7 V<Vpp=3.6 V¥ - 151
C=10 pF, 2.3 V<Vpp=2.7 V¥ - 3
C=50 pF, 2.7 V<Vpp=3.6 V¥ - 6.97
C=50 pF, 2.3 V<Vpp=2.7 V¥ - 9.65
B T RSB B | C=30 pF, 2.7 V<Vpp<3.6 V& - 4.66
e/t Eﬂiﬁiﬁgﬁ Ha S 31 57 P C=30 pF. 2.3 VaVon27 VO - 5 ns
C=10 pF, 2.7 V<Vpp=<3.6 V¥ - 526
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¥ - 38
C=30 pF, 2.7 V<Vpp<3.6 V¥ - 106
Fmax? R C=30 pF, 2.3 V<Vpp=2.7 V® - s MHz
C=10 pF, 2.7 V<Vpp=3.6 V¥ - 202
" C=10 pF, 2.3 V<Vpp=2.7 V¥ - 113
Fast C=50 pF, 2.7 V<Vpp=3.6 V¥ - 482
C=50 pF, 2.3 V<Vpp=2.7 V¥ - 2.9
Gt e PR HSF Y NP8 | C=30 pF, 2.7 V<Vpp<3.6 V& - 308
/> Eﬁﬁﬁgﬁ HE T 3] vy EL T C=30 pF.23 VeVoo2.7 VO - 03 ns
C=10 pF, 2.7 V<Vpp=3.6 V¥ - 165
C=10 pF, 2.3 V<Vpp=2.7 V¥ - 508
1. HRIRIE.
20 REIRERNE SR
(tr+tf) < 2/3 T
st < 120T
45%< 573 <55
3. BRI TR _E TR TE] 2350 58 SO BT R 90% F 10% M8, BA K 10% H190% 2 [A].
4. JAHIMERS.
116 /171 B ERARBKE AR AT NSING TECHNOLOGIES INC.
bk IR L X E AL X SR 1095 [ R A K
HiE: +86-755-86309900 fEHL: +86-755-86169100

Mhk: https://www.nsingtech.com #i%i: 518057



s BRI

Oy

www.nsingtech.com

B 4-11 S\ SRR Atk s SC

90,% 10%
I I

EXTERNAL OUTPUT on

CL

| ti10)out I | traojout | |

| I I I |

I o
Maximum frequency is achieved if (t,+t)<=(2/3)T and if the duty cycle is (45-

55%) when loaded by CL specified in the table “I/O AC characteristics”
B 4-12 tE5IEIR
DVDD VTD DVIDD

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

l

0
Input ><7|:)5§§’D Input 50% VDD

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

4.3.15 NRST5| itk
NRST 5| i NIREh i H CMOS LE, WIEMR—NARERTIT BRI, RPUZILE 4-34). BRIERRAU
B, 2 4-34 51| K S50 A FH PR S IR FE (25 °C)RIMIL L R 5 & 3% 4-4 (R4 =153 .

117/171 B REAR 4 E PR A E] NSING TECHNOLOGIES INC.

ks SRR X AL X IR 1095 [ R4 AR K E
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F 4-34 NRST 5| st
e 2% M &R/ME JRIE RAE L LA
VirerstD NRST #i N & L HL - VSS - 0.3* Vpp
Vinars) P NRST % = B L - 0.7* Vpp - Vop v
Vhys(NRST) NRST Jifts B 4 fih 2 2% H, 3R i - - 70 - mV
Reu 55 EAr AR AR Vin= Vss 30 50 70 kQ
Venrst) ) NRST #ir A JEHE fik VDD=3.3V - - 100 ns
Vravrs)) NRST i NARIER K VDD=3.3V 300 - - ns

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

L JEBAEH

External reset circuit"

(!
Lt

VDD

Internal reset

Filter }J—owuv-uoy

2. A ARIENRST S| R AL RES IR T-38 4-34h H1 H KR K Vieowsn BA R, S IMIMCUABETG 2 R A

118/171
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4.3.16 TIMER} #8451
* 4-35. K 4-36. K 4-37 M5k 4-38 B IS B W HRIE .
B ot N 2 I ThRE S IR B bR e B NI R AREBISHEl . PWM S i) UERMEVERS, 5 W 4.3.14.

% 4-35 ATIM1/2/3/4 i ®

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

B REABR S RAE NSING TECHNOLOGIES INC.

ks SRR X AL X IR 1095 [ R4 AR K E
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- - - 65536x65536 tTIMxCLK
tMAX_COUNT R AT REAITHEL
frimxeLk= 300MHz - 14.3 S
1. HEIFRAE, AR HR,
2 4-38 LPTIM1/2/3/4/5 Fpt:®
#s e 20 A B/ME BAE AL
R - 1 - tTIMXCLK
tres(TIM) TE B 23 43 A (1]
frimxeLk= 150MHz 6.67 - ns
e o - 0 frimxcLk/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
o - - 128x65536 tTIMxCLK
tMAX_COUNT BT RE R
frimxeLk= 150MHz - 55.9 ms
1. HEIFRE, AR,
120/ 171 B REAR 4 E PR A E] NSING TECHNOLOGIES INC.
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4.3.17 B 1%

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

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

/4 000 0.125 512
/8 001 0.25 1024

/16 010 0.5 2048

132 011 1.0 4096 ms
/64 100 2.0 8192

/128 101 40 16384

/256 11x 8.0 32768

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

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

L BRI RIE, AFEA Fl.

121/171 B REAR B AR AT NSING TECHNOLOGIES INC.
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4.3.18 PCE R

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

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

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

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

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

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

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

Analog Analog Analog Analog
filter: filter: filter: filter:
s s - s 35ns. 35ns. 35ns. 35ns.
. B NI AR A R o Digital o Digital o Digital 0 Digital
sP Hﬂ(‘{qj'f_'ﬂug filter: up filter: up filter: up filter: up to ns
to 15 to 15 to 15 15
12CCLK 12CCLK 12CCLK 12CCLK
period period period period
1. BEWHRE, AL PRI,
122/171 B REARBRAHE R A F NSING TECHNOLOGIES INC.
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SDA

VDD VDD
47kQ"” g@lmm 1000®
1
I°C Bus { 1
1
V
(3)
100Q2
Start Condition
SDA
X ) X
> -t - -
tspa) (SDA) ftsu<SIt>A> |
tvson) BSDAY
th:(STA) tw(sCKH) : « - - —b—u—t 4
SCL +_\_/_\ /_\ / ..... \ V(AC'7_
tw(sCKL) F— tHSCK) =} ftm =i tyscx) %
<—l/fSCL » 9 th clock
1* clock cycle

SCL

Repeated Start

/Cmdition
\_

Stop Condition

-*

Start Condition

¥

tw(STA:STO)

tsu(sTO)

-

e

1.
2.
3.

4.3.19 SPI/1

2SEE R

& S E T CMOSHLF: 0.3VopAl0.7Vop.
7 e EL LA B e F 12 G T
B P IO T S bm B AR, AT DANIEE SR AT HRE, E 5L HIE.

BRAEREAIEE, 2 4-42 B SPIZHURIEL 4-43 1 1) 12S ZHURAE AR E (25 C), fecrkx HHEM Vpp it

CETENEN

AR 4-4 AN ERFE].
A Ik N 2 I ThAE 51 BI(SPI ) NSS. SCLK. MOSI. MISO, 12S f) WS. CLK. SD)H4FPEVERS, S5

43.14 =7 O o RS

 4-42 SPI 55O
75 e 24 %A B/ME HRE mAE BAr
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 - - )
123/171 B REARBRAHE R A F NSING TECHNOLOGIES INC.
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t (SCKL) 1) SCK %*u TEE E,(] H?J‘ I\Eﬂ jz*ﬁﬁ Tpclk-2 Tpclk Tpclk+2
tsuemr) D o AR 1 - -
LA/ PN VA ]
tsucsn (P A 1 - -
thovry (D ) FHEF 4 - -
F 5 N PR B 1]
thsn P MAR 2 - -
taso) (D@ HGCHE i HA 7 [0 B[] A 9 13 27
tdiscso) D 3 Bl bar H 25 1 A ) MAR 0 1 5
. ns
tvso) M MAE 2.7<VDD<3.6 V - 12.5 16
HG i H A A ]
MAE 2.3<VDD<3.6 V - 12.5 17
tvomoy (D
T - 1 3
tnsoy (D ) MAEZL 2.3<VDD<3.6 V 10 - -
H i H DR FR B 1]
tnovoy D ER 0 - -

Lo Hmsak e, A4 .

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

CLKPHA=0
NSS input |
\ z /
: tunss) | te(scLr) R / | thvss) : I
& Pt ] L : # I
[~ ! A | |
- [ I
CLKPOL=0 | U tscun | ! | | |
t |
: : (SCLKL) | | : : I
| | !
{ |
| |
CLKPOL=1 | ! | ! | |
| 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 »!
] '

124 /171
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B REABR S RAE NSING TECHNOLOGIES INC.



ay,
%

ap

3| 2357

& 4-16 SP1 By & — MEAFM CLKPHA=1®

www.nsingtech.com

CLKPOL=0

CLKPOL=1

MISO output

NSS input \

I i
1. Lsunss) ke
|

CLKPHA=1

tescLk)

D E—

/7 th(Nss) I

le—>!

—

tdis(s0)

>_

|
| |
| | |
| I I |
I tw(sCLKH) | | | : |
| twsckny 1 I | I | |
———> | | | | l
[ : 1
i I | : I tiscLk) :
| ; ; I tscrx
I : tyso th(S ! ( )
L 7 .
>< : : MSB out >Q Bit 6~1 out >< LSB out
tausy 11 thsp

LSB in

O 1111 I T

U

1. S E T0.5Vop, SMIFCLA30pF,
& 4-17 SPI B FP /B — EHER O

NSS input /// /
L te(scLK) N |
CLKPHA=0 : '
CLKPOL=0 | : |
| l [ | i
I ' | | W
CLKPHA=0 : ' | !
CLKPOL=1 : | : :
| | | : I
I ' | | B
CLKPHA=1 ! | !
CLKPOL=0 : : : : |
| | | : I
_ I | | |
CLKPHA=1 | | | | IN tyscLk)
CLKPOL=1 | I D trscrx
toumn | | | W(SCLKH) | I IJ(L )
> ! :‘ bu(scLKL) | , |
wsoma N o+ W Yot X e X
| | . |
————+—
thovy | , :
|
MOSI output >< MSBout | >€ /Bt 6-1 out : D< LSB out ><
|
. .
t\'(MO) I<_>| th(MO)
1. & 3 E F0.5Vop, ZMBCLA3Z0pF.
125 /171 B REAR 4 E PR A E] NSING TECHNOLOGIES INC.
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R 4-43 I’S RO
el M %4 w/ME BAME Bhr
fmerk 12S 3 i e i % e 256x8K 256Fs®)
ok 1 - (3) MHz
fer S b % EBAGbIY 0PSO
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 - 12S2 -
sy O WS I ] e 5 7 -
thews)(D WSTREFIN [A] A ggi 8 :
twecrkm?) . ‘ 312.5 -
S AMEG ) B [ -
T LKA o :
tsu(SDﬁMR )(I) j‘:‘ﬁ'}q&% i;:g 2 :
M S 5% >
(1) u -
tsu(SD_SR) MR 1283 7 - "
th(SDJv[R)U)(Z) EHEUE ggg 8 -
CE N == 1
th(SDisR)(l)(Q) Al 1283 1 -
2 -
s s 0@ | BBt 20 IR BRI 2 JF) 2 : 2
2 -
tnsp_sT)P HC i B OR RIS (8] MR B RELIFZF) izgg j -
tuso D | Bt 20 ERIEBE AL ZIR) == : ¢
o | HdE I R LRSI L F) =2 g :
1. HRIERIE, ALEAEF= R,
2. KM T fecrko
Bl 4-18 1S MRANSFE CRABHHBO @
¥ tecLk) X
I/ i
CLKPOL=0
I I | I I
| | | | |
: I : I I
I I | I I
| twcrkn) | tweLky) | | . thws)
' | 110
WS input \ ' ' | [
mpu t I : : : tusp s 7 // : tsp s
SUWS) g3y VSR >
: by 7 /" Tastbi
SD transmit >< Last bit transmit® >< I MSB transmit >< /. Bit n transmit >< ast l.t
| transmit
tsu(sp_SR)| th(SD_SR) \
—le—
| | L -
SD receive >< Last bit receive® >< MSB receive >< / /Bit n receive >< Last_blt
receive
126 /171 EREARBHERA T 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 4-19 IS AN FE CREREHE0O O

te(cLK) trcLk) tycLK)
< >l He—
| | |
CLKPOL=0 )
| I | I I
| I | I I
: I : I I
CLKPOL=1 |
| | |
1 Luews) | twerkm : twcLkL) | : : .th(WS)
' I | ' | ! o
WS input \1\ | |
P | | | Y/
| | |tv(SD7MT) 77 | th(SDﬁST)
! | |‘ > , h
; | | -
SD transmit >< Last bit transmit® >< IMSB transmit >< //Bit n transmit >< Last bl.t
| transmit
, tsu(SDﬁSE& thsp MR)
I I / -
SD receive >< Last bit receive® >< MSB receive >< / /Bit n receive >< LaSt.blt
receive
1. & A& E T0.3Von0.7Vop.
2. TN EARAL AR AR — AT LR XA AR AL Rk AU
127/171 B REARBRAHE R A F NSING TECHNOLOGIES INC.
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4.3.20 xSPI#E Ot
# 4-44 xSPI 7£ SDR A T K0
"5 BH %M B/ME HRE BAE AL
Fex % 23V<Vpp<3.6V,
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/(nt+1)
tsaN) B N B S S ] - 3 - - ns
th(iNy N B CREFIN 1] - 1.5 - -
tvour) 4 B A S Ta) - - - 0.5
thouT) i R O TR RF I 1] - 0 - -
1. PFrEE¥EH T )\ &MY SPHE .
2. HEITHRIE, ATEAEFEF IR,
& 4-20 xSPI7E SDR BT KIS i 5
tr k) | I l l ltf CK7|
l l p tex) o I‘ tw (cKH) RP tw (CKL) R (
Lo A | | | "l I
| | | | | |
1/ | I\ I
Clock I I I I I I | SS
| | | ty oum) I |lh(ou»| | | | | |
I I H| | | | | |
|
Data output <|i DO K | DI X D2 > SS
| | :
|
! ! |t‘ (IN) thany I
"7 |
Data i / I
ata mput \ DO | DI | D2 S—
o i
I |
I |
& 4-45 xSPI 7£ DTR 3 F 8¢ JE DQS)V®
5 ZH %4 B/ME HAE BAfE E: Viv
Fex % 23V<VDD<3.6
Ui | XSPI INRIRTES V.CLOAD = 20 pF - - 66.5 MHz
BCKH) | xSPI i i I PRESCALER([7:0] = fewy/2 i w2+l
tw(CKL) REEEES n=0,13,5.. tcky2—1 - tcky/2
O MR 4 S ) - - : 3 s
tsf(IN)
Lt N R 1) - 15 i -
hf(IN)
128 /171 B REARBRAHE R A F 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.
& 4-21 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
b(CKH) | SPT i R I PRESCALER[7:0] = tew/2 - tieky/2+
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 A, CK
Vobr — VDD =23V 922 -
ODr(CK) FITkA YT 1229 .
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 - -
| RN EEBEAR _ . _ _
Ve I ]
RN DI _ . _ _ ns
%) i} ]
LT _ _ _ i
v( Q) Hd‘ IETJ (CK)
tse(DQ) N 3 ST ] oSt 0 - -
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tsf(DQ) TR 0 - -
thr(DQ) N ) I 1.5 - -
B N B e ] ‘
thf(DQ) TR 1.5 - -
TXDE[7:0] =0 - - 1.56
tvr(oUT) $A " *‘ N
fi L1 e A Rk 1] 0=
tvflouT) I & TXIEEU'O] n - - n*tcxy/4+1.56
n=1,.2,3...
TXDE[7:0] =0 0 - -
thr(OUT) ALK I o
thfOUT) LR RS 7] TXDE[7:0] =n n*tck)/4 - -
n=1,273...
1. HWIFERIE, TR k.
2. 4 HIRWDSEIDQIN i KA ZAH 1) 5 K 22 A& +/-1.0ns
3. BER B HATER S FE N 1) A AT AR
[ 4-22 xSPI Hyperbus B 4B &

etk

NCLK

i

e
| D S W S

B 4-23 xSPI Hyperbus &bz /5 &

Ly

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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Bl 4-24 xSPI Hyperbus Fiéh 5 E

l

! '

y

Nes _f: f
'

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

CLK, NCLK

oun !

High=2x latency couft

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

I

I I

T T

1 i i i !

| | I '

H H Latency count ——— g ! !
|

twoun tyoun ' ! tuouh

' oun ' !

[ 1 f_'

! I I

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

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

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

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

[
Il

AN

FEMC NE

1 .
Lw(NE) >

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

1.

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

2. MEAKETCMOSHET: 0.5Vop
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3. Tremc_cik >= 1/100MHz
Bl 4-26 F3EH L E I SRAM/PSRAM/NOR F#/Ey %

tw(NE)

FEMC NEx

FEMC_NOE

Vi
NN\

Y
A

tw(NWE) —> i 4P th(\E NWE)

I

|

| S
FEMC_NWE | I

I
— |<—tv(A7NE) th(AiNWE)l ‘ ;
N ! |
1
I t : |
—>| H—tV(BLiNE) h(BL_NWE) |<_>|

FEMC_NBL[3:0] MM NBL i >:(// / /

| bt o
|
FEMC_D(31:0] : !< Data X!/ / / / /
|
& 4-48 BB B LA A I SRAM/PSRAM/NOR E#{ER OO
i) ¥ B/ME® BRRES XA
tw(NE) FEMC_NEfi it ] 2Treme cix— 1 15Teemc_cix +1 ns
ty(NWE_NE) FEMC_NEX{{ ZEFEMC_NWEfIX 0 Tremc cik +1 ns
tw(NWE) FEMC_NWEIKH 7] Tremc_ck— 0.5 TTremc_cLk +0.5 ns
th(NE NWE) FEMC_NWE& ZFEMC_NE /& {745 i} 1] Tremc 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
tV(®BLNE) FEMC NExfi£ZFEMC NBLF % - 05 ns
th(BL_ NWE) FEMC NWEEZ JGFIFEMC NBLER$ET [A] Tremc crx — 0.1 - ns
ty(Data NE) FEMC NExfik & #5643 - Tremc oLk +1 s
th(Data NWE) FEMC_NWE = 2 Jig B4 fR RF e (8] Tremc crk— 0.1 - ns

1. 10IZKZhfE /18mA,Capacitive load = 30 pF
2. W E T CMOSHF: 0.5VDD
3. Tremc ck >= 1/100MHz
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& 4-27 535 B85 PSRAM/NOR R 4E %

FEMC_NOE

FEMC_AD[31:0] —:—( Address
| |
FEMC NADV /

| tw(NE)

I
FEMC NE  \ SS S \\

1 __
A
\/ §

th(NE_NOE)

Y
A

|
[¢—ty(NOE NE)

tw(NOE)

FEMC_NWE i i i 5 A

i

_>:_|:<—tv(BL7NE) th(BLfNOE)l y | :
FEMC NBL[3:0] / / / / //D( NBL DK// / /
) | |
|

<

I I~
| l
I

I

Lsu(Data_NE)

—>1—|<— tyA_NE)
I | | |

I
|
! >ty )
)
I
|

»l
tsuData NOE) ' {1y(Data_NOE)

X777

_ﬂ_|<‘ ty(NADV_NE)

'
< Tw(NADV) |

=t 50 Dy
|

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

ine) 2 B/ME® BRAES XA
twNE) FEMC_ NE{H i) 2Tremc cLk— 1 I5Trpmc cLk +1 ns
ty(NOE_NE) FEMC NExfkZFEMC NOEf& Trenmc cik— 0.5 7TFE\6[C§CLK ns
twvoE) FEMCfNOEﬂi i 1) TFEMQCLK -1 8TFEMC7CLK +1 ns
th(NE NOE) FEMC NOE= ZFEMC NE /& {# 5 7] 0 - ns
ty(a NE) FEMC_NEx{{ZFEMC_AT % - 0.5 ns
tV(NADViN E) FEMC_NEXT& EFEMC_NADV{E& 0 0.2 ns
twNADV) FEMC_NADV{&H [7] - Tremc crx +1 ns
thap napy) | FEMC_NADV7EZ JFFEMC_AD(HIE) 5 R (45 1] 0-5TFEB;QCU<* - ns
thea NOE) FEMC_NOE & 2 J& [fy itk fR 4578 1] 0 - ns
th(BLiNOE) FEMC_NOE—‘I%—ZE E,:JFEMC_NBL{%IY j%‘: Hﬂ‘ I‘Eﬂ 0 - ns
tv(BLﬁNE) FEMC_NEXTEEﬁFEMC_NBLﬁ&& - 0.5 ns
tsu(DataiNE) i&%EFEMC_NEX%Eg@jﬂTj i) - 0~5TFEMC7CLK +1 ns
tsu(Data NOE) i 2F EMC NOE 1B ST ] - 0.5Tremc cik +1 ns
th(Data NE) FEMC_NEx =2 Jig FI &4 AR RF e [A] 0.5Tremc crx— 1 - ns
tuowa nop) | FEMC_NOE 1 2 (1 4045 (7511 ] 0.5Trec cix | ] o
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1. 10IKZhfE /18mA, Capacitive load = 30 pF
2. WS E TCMOSHLF: 0.5VDD
3. Tremc ck >= 1/100MHz

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

www.nsingtech.com

| |
< 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)_>|

FEMC_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

135/171

B REABR S RAE NSING TECHNOLOGIES INC.

Motk VRN R X EHTAL X R R 1095 [ RAELAR K E
HiE: +86-755-86309900 fEH: +86-755-86169100
Mhk: https://www.nsingtech.com #i%i: 518057



any,
V) EIRRR

2. PR AW E TCMOSHF: 0.5Vop
3. Tremc ck >= 1/100MHz

B RPN

K 4-29 218 4-32 TR TR, R 4-51 2K 4-54 25 H 7 HMN IR

Bl 4-29 FF 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
]
|
[
|
|
|
|

FEMC_NOE

I I
td(CLKlfN(ErIj‘/;
I I

-

FEMC D[31:0]

|
t su(DV-CLKH) ‘th(CLKH DV)

|
tsuv-CLKH)
|

/0%07%0%07%07&

FEMC_NWAIT

N

L

I

I

I

I

|

[

|

: : td(CLKH-NOEL)
| | l I
I I "
I

I

I

I

I

I

I

I

|

|

|

|

|

=

I I
I I
I I
I I
I I

th(CLH-DV) |
|

|
|
i
1
|
|
|
|
|
|
|
|

||
tsu(NWAITV-(,LKH) '

I
I
I
I
th(CLKH-NWAITV)

\X i
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& 4-51 AHIELLE A NOR/PSRAM B FO@

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

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

FEMC _CLK

FEMC_NEx

FEMC_NWE

I

!

I

I

I

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

I

T

I

I

I

tsu(,lva-cTKT-l

S XIITHT

FEMC D[31:0] |

e ZLILITTTITTITITITN |

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

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

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

FEMC CLK /N

|

| |

| t |
d(CLKL-NEXL)

[
|

tw(cLk) :4_*_' > tW(CI:K)
| [

| |
| 1 |
| BUSTURNEO |
|

[ |

|
td(CLIqL-NE;j;;
| |

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

FEMC_NWAIT

TIIITITITITTITIN

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

|

I

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

5 E 20 B®/AME® BAE v
tw(CLK) FEMC_CLKJ& 9.8 - ns
t4(CLKL-NEXL) FEMC_CLK{&ZEFEMC NExfi(x =1...4) - 2.0 ns
t4(CLRLNExH) FEMC_CLK{&ZEFEMC NEx{(x =1...4) 2.0 - ns
t4(CLKL-NADVL) FEMC CLK{&ZFEMC NADV{& - 2.0 ns
t4(CLKL-NADVE) FEMC_CLK{&ZEFEMC NADVFH 2.0 - ns
t4(CLKL-NOEL) FEMC_CLK{KZFEMC_NOEfX - 2.0 ns
t4(CLKLNOEH) FEMC_CLK{&ZEFEMC NOEF 2.0 - ns
t4(CLKL-ADY) FEMC_CLK{XZFEMC_AD[31:0]15 %X - 3.0 ns
ta(CLKL-ADIY) FEMC_CLKAX£FEMC_AD[31:0]1E%% 2.0 - ns
teu( ADV-CLKH) FEMC_CLK 2 BfFEMC_ADI[31:0]4 %4 2.6 - ns
th(CLKH-ADY) FEMC_CLK# 2 JGFEMC_AD[31:014 %3 0.3 - ns
tou(NWAITV-CLKH) FEMC_CLK & Z HIFEMC_NWAITH % 2.6 - ns
th(CLKE.NWAITY) FEMC CLK# 2 JEFEMC NWAITH % 0.3 - ns

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

[ [
[ [
twcLk) H—»ﬁ—» tw(cLk)

I
; \ | I I 3

FEMC CLK /7 Y WA ANV WA WA

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

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

e ZZITTTITTTTTITIT

tsu(NWAITV-CLKH) | |

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

1. 10IKZhfE /18mA,Capacitive load = 30 pF
2. JE AR ETCMOSHF: 0.5Vop
3. Tremc cik >= 1/100MHz

B REABR S RAE NSING TECHNOLOGIES INC.
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B NAND3Zf| S BB FP
K 4-33 2% 4-34 7R T NAND K TE

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

FEMC NCEX  Low

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

th(NOE-ALE)

<
<

\

|
|
|
FEMC_NWE J l
|
|
|
I

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

FEMC NOE J \

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

I

I I ——

FEMC D[15:0]

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

FEMC NCEx _Low

ALE(FEMC_A17) X X
CLE(FEMC_A16) !

Ly(ALE-NWE)

|

| th(NWE-ALE) |
+ . |

tw(NWEY > i

-
\
-4 -

et pNWE ™

ty(NWE-D) :<—>| I'<_th(NWE-D)_>:

>7

/
FEMC_D[15:0] {

% 4-55 NAND (97735 AR PP

(i) ZH B/AME® BRAE® LA
td(D-NWE) FEMC NWEEZ B ZFEMC_D[15:0]1%3H 2% 1 Tremc_cLx — 8 TTremc_cLk — 3 ns
tw(NOE) FEMC_NOE( T [7] 1Tremc cik — 1 8Tremc crk +1 ns

B REABR S RAE NSING TECHNOLOGIES INC.

Motk VRN R X EHTAL X R R 1095 [ RAELAR K E
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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

142/171 R AR B4 H PR AF NSING TECHNOLOGIES INC.
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4.3.22 USB_HS DualRolef%

K 4-56 USBHS B S48k
®e S %A B/ME | #EE | BXE L:<¥ VA
Vop ™D USB LAEH & - 3 - 3.6 A
LS/FS FUNCTIONALITY
VDIFs Z N RIEUE (FS/LS) - 0.2 - -
Vewmrs 72y FARJE I (FS/LS) fU4% Vor V6 0.8 - 2.5
LRGN A - —
VILSE B BRI AR F P LR (FS/LS) - - - 0.8
\Y
VIHSE BRI S FLR (FS/LS) - 2.0 - -
VoLFs s o K AP (FS/LS) Rrof 1.5kQ to 3.6V - - 0.3
i H H PO __
Vours st o = S (FS/LS) RrLof 15kQ to Vss 2.8 3.3 3.6
Rep) USBHS_DM/DP VIN= VDD - 15 - o
Reu® USBHS DM/DP ViN=Vss - 1.5 -
Zusprv(D X Bhar H B BT faE kA - 45 - Q
HS FUNCTIONALITY
DIHS Z N RIBUE (HS) - 0.1 - - v
VeMHs ZE 5 FERER(HS) - -50 - 500
LCPNCER ) S
VHSSQ HS AR A I {8 - 100 - 150
VHSDSC HS Wi B {iE - 525 - 625 mV
VoLHs TR TR A R 45Q 1%, -10 - 10
i H SO S—
VOHHS Ty P A 45Q 1%, 360 400 440
1. H&HE, ARSI,
% 4-57 USBHS ZA& 4O
/5 ZH XA B/ME HAUE BAE BAr
Trr B [EI(FS/LS) CL =50 pF 4 - 20 ns
THsR #4y LTI} E](HS) - 500 - - ps
Trr T [ [R](FS/LS) CL =50 pF 4 - 20 ns
THsF 7241 PR (] (HS) - 500 - - ps
VCRS B H B IR AE LR (FS/LS) - 1.3 - 2 A
1. HEERE, AR,
143 /171 B REARBRAHE R A F NSING TECHNOLOGIES INC.
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4.3.23 R B FIRM L (CANHSSH
B ot N 2 F ThRE S| BI(CAN_TX Al CAN_ RX) I MEVERS, 155 4.3.14 4.

4.3.24 ZEBF L HAEESDMMC)YRPE

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

# 4-58 SD/MMC %1%, VDD=2.7 & 3.6V ®Q@

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

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

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

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

tisu NN TE) HS 2.87 - - ns

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

tow® MIANBRE D (AR ) TBD - - ns

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

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

tiHD i NIRRT TR] SD 1.3 B B ns

SD BIMEX TH CMD. Dl (% CK)

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

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

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

144 /171 B REARBRAHE R A F NSING TECHNOLOGIES INC.
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D, CMD output

D, CMD input

CK

D, CMD output

D input

CK

D output

www.nsingtech.com

B 4-35 SD =i,
< te(exy >
o bwekm | tweky)
—
_____JF____“L____J
tov ton
tisu tin
&l 4-36 SD BRIMER,
tov ton
l—
K 4-37 SDMMC DDR &=
valid data valid data
tisu | tm tsu |t
tw(ckH) _
/ \ /
\ /
B twicky)
tov tov
ton ton
valid data valid data
145/ 171 B REARBRAHE R A F 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 Z|H T MDIO/SMA [ LLA M MAC IR, B 4-38 o 1 AH R I R 1K

% 4-59 MDIO/SMA [ %

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

Kl 4-38 MDIO/SMA i &

le

< tMDC

ETH MDC / \

tamDIO)

ETH MDIO(O) X

tsu(MDIO) thoMDIO)
ETH MDIO(])

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

A

F 4-60 RMII i} 7
Gl 2 B/ME WAE BAME Hhr
tsu(RXD) B ST N ] 2 - - ns
tih(RXD) TR R R ] 1.6 - - ns
teucrs DV) | FCURAVTT B A R0 ST ] 2 - - ns
tincrs DV) | BTN B A SRR ] 1.6 - - ns
td(TXEN) RAEAT REA FUAE IR I ] - - 9.3 ns
td(TXD) RIEBARA SO IR N TH] - - 9.3 ns
146 /171 B REARBRAHE R A F NSING TECHNOLOGIES INC.
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Bl 4-39 RMII i 7 &

RMIL REF CLK / \ / \

ta(TXEN)

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

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

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

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

GMII RX DV

GMII_RX ER

GTX CLK

taTXEN)
tarx)
GMII TX EN X
GMII_TXD[7:0]
147 /171 B REAR 4 E PR A E] NSING TECHNOLOGIES INC.
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4.3.26 ESCH#tE

B, K 4-62. £ 4-63. £ 4-64. K 4-65. MSHAAM H

1 Vpp £t L I A5 2
F4-625H T ESCEHIZEL (MDD WK FSH, K 4-41 Box TN K.

% 4-62 ESC MI (MCLK, MDIO) i} &

www.nsingtech.com

AN
=

R A4 PNFAFIIARRSE « fucux SR

Gincs SH B/ME HRE BAME L:¥vA
tMCLK MCLK Ji# 400 - ns
tMCLK b MCLK = B8P [A] 40 50 60 % (period)
tMCLK 1 MCLK i€ H8 I 8] 40 50 60 % (period)
tD_setup MDIO % 371 [A] 100 - ns
tD_hold MDIO fREFES ] Ciir D 80 - ns
tD_valid MDIO 3354 540 1) G - 50 ns

B 4-41 ESC MI (MCLK, MDIO) i} 5 &
< tvmeLk >
tMCLK 1 tMCLK h
ECAT MCLK \ / \
tD_s etup tDﬁhold
Input:
ECAT MDIO Valid Data
P tDivalid‘
Output: _ -\ -
ECAT MDIO X ValidData X
* 4-63 5 T ESC MII KIE(E S PS4, B 4-42 BoR 7 AR 7 E .
%+ 4-63 ESC MII TX S F

ik K B/ME HAE = I NI L Vivd
tery TX sewp | PHY Z237Z5K: TXEN/TXD[3:0]5 TX CLK 5% 18 ns
tery TX hold | PHY FREFER: TXEN/TXD[3:0]55 TX CLK % 11 ns

148 /171
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A 4-42 ESC MII TX 5 5 FHE

PHY CLK25
trxX_cLK

tPHYidelay

ECAT MII TX CLK

tPHY TX_ Setup

tPHY TX_Hold

ECAT_MII_TXDJ[3:0] :
ECAT MII_TXEN Valid Data X X
TX_Shifi[ 1:0]=00

10ns
o E—
ECAT MIL TXD[3:0] :
ECAT MII_TXEN Valid Data X X

TX_Shift[1:0]=01

20ns
ECAT MIL TXD[3:0] :
ECAT MII_TXEN X Valid Data X X

TX_Shifi[1:0]=10

30ns
ECAT MII TXD[3:0] :
ECAT MII_TXEN X Valid Data X X

TX_ Shift[1:0]=11

FAIL: Setup/Hold Timing violated

# 4-64 7 T ESC MII #2055 IR PS40, K 4-43 IR 7 AR R

#* 4-64 ESC MII RX 5 5B

g e 21 B/ME BLRIE BXE E:<VivA
tRX_CLK RX CLK J# 40 - - ns
tRX sctup RX_DV/RX_DV/RXD[3:0]#E£ RX_CLK LT+ 5 2% 10 - - ns
tRX_hold RX_DV/RX_DV/RXD[3:0]7E RX_CLK FFHEZ EHM 2 - - ns

& 4-43 ESC MII RX {555 FE
tRX_CLK

ECATMIRX C.k —_/ \

IRX Setup {RX_Hold

ECAT MII RXD[3:0]
ECAT MII RX DV
ECAT MII RX_ER

Valid Data X

# 4-65 ¥ T ESC Sync/Latch {5 5 NI 7 240, K 4-44 SR T AR P B o

% 4-65 ESC Sync/Latch {55

i) B R/ME HRUE = IN1 XA
tpc_sync Jitter | SYNCO/1 TBD TBD TBD ns
tDC LATCH LATCHO0/1 TBD TBD TBD ns
149 /171 HREARB#E R AT NSING TECHNOLOGIES INC.
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Kl 4-44 ESC Sync/Latch {5 55 7B

tbc LATCH tbc LATCH

LATCHO/1

tbC SYNC Jitter

SYNCO/1 .

4.3.27 FF 8N O (DVP)E: O
K 4-66 £/~ T DVP 205 S HHHE, Kl 4-45 IR 7RI .

K 4-45 DVP O FHE

1/PIXCLK
] |

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

|
| 1 . _>_|<_
h(HSYNC) |

P— tamsyNe |
|
e\ Vo VAR /)
e i e A ARRELELEELE 1 1
| | |
_’:_ﬂ_ tsu(vswc) th(\/SYNC) —P:—'(—

|
\/

VSYNC
|

l—p >

|
DATA[0:13] :>< X

tsuata) | thoaTA)
|
|

NI, D SR/ 1Y)

# 4-66 DVP 15 53Rt
#s S & B/ME BAE L:<F VA
PCLK EEJEETPN - - 110 MHz
Dpixel SN PN A - 30 70 %
tsu(DATA) e PN VAN ] - 3 -
th(DATA) BV PR R ] - 1 -
tSu y 0y -
(HSYNO HSYNC/VSYNC 1 \ 37 I} ] ; 3 } ns
tsu(VSYNC)
t , N
HHSYNO) HSYNC/VSYNC %t N\ AR$E kT (7] - 1 -
th(VSYNC)
150/ 171 B REARB A R A NSING TECHNOLOGIES INC.
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4.3.28 LCDE /I #(LCDC)E O

BrRARRERI B, 3K 4-67 MBS HURMEATF &R 4-4 IR EER (25 °C) fucik MF 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
# 4-67 LCDC #i%:
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 %
t
e IR 25 T ], Fe T B ) tweik//2-0.5 | twicik//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 -
BHSYNG) HSYNC/VSYNC/DE %t
ty(VSYNC) o 2.3<VDD<3.6V, fcik = 100M 7.7 ns
R[]
tv(DE)
1. HBIHRIE, ATEAFEHINER.
151 /171 B REARBRAHE R A F NSING TECHNOLOGIES INC.
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LCD CLK

LCD_VSYNC

LCD_HSYNC

| ik |

"

| |

| I I
| I I
| wsyNol |

|

-

th(HSYNC) _>I_:._
I

I
tv(DE) —>|—|<—

LCD_R[0:7]
LCD_G[0:7]
LCD_B[0:7]

I
}
I
I
I I
LCD DE | | |
I I I
I I I
| | tDATA) —>IJ|<— I
LCD_R[0:7] I I L —h— — s I
P OO0 '
LCD_B[0:7] ; LU I
I : : —P—l :4— th(DATA) : :
I
| ! ! ! ! !
| | | |
| - v - Ll - 1
HSYNC + Horizontal Active ' Horizontal |
| width back porch width back porch
| |
| One line !
A 4-47 LCDC T E R FHER
| x|
I
L L i e et e peees
LCD_CLK H Pl oo P
| ™ I - - - — o=/ |
th(VSYNC
| 1v(VSYNC,\_>I_I<_ )
I

i

X M lines data

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

VSYNC Vertical Active Vertical
width back porch width back porch
One frame
152 /171 B REARBRAHE R A F NSING TECHNOLOGIES INC.
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4.3.29 ET = - A RHISB B F IS LT (DSMU)ReE

BRAEREUEEE, 3R 4-68 IS EURAE T A K 4-4 I A PR FE(25 °C) fuck SEE AN Vpp H HL f R & 15
Fo HABMKKAFUT

® i NI ERCE : DSy[1:0]=2b10, SRy=1b0

® i H% CL=30pF

® Z:t CMOS Hi-FhrifE, 10 & &N 0.5VDD

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

% 4-68 DSMU I FF5%

iing ] % wAME | HRE BAE LA
fbsw DSMU I 4 2.3V <VDD <3.63V - - 300
(1/Tpsmu)
2.3 <VDD <3.63 V,SPI #11 (SITP[1:0]=0,1), 20
AR 4t 38 (SPICLK SEL[ 1:0]=0) ) )
2.3 <VDD <3.63 V,SPI $ 1 (SITP[1:0]=0,1), ] ] ” MH
fexm n A1 £ K (SPICLK SEL[1:0]=0)
UT 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
TManchester CH PR A (SITP[1:0]=2,3), JT - IV)*TDSMU
D) PRI Al (SPICLKSEL[1:0]!1=0) CSZMU CLK
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E 4-48 DSMU iEiBWUR 240t 5
>
~&
E Ul I
o 2 SPICLKSEL-0 ' A AN
| | I
5| A ety KA
L] >\‘ .
=< 2 [ SITP=0 Xt X X X X
an ] | | | |
g <Qt Itsul th |
S sl XXX X
5 U3 ' /
75 7 ! !
@)
« | 3
o o ! !
T @) < SPICLKSEL=2 |
— Dl
)
% ;} : Lo
= a (seictkset-1/~ N /N /" N\ /N
= | | | I
50 |
Z — I
£ Zreme XX X XX
: Q I I t,| t|,|
B Dl lep—, \
= Lsie- X X X X X /
0] T T
@)
> | | : | |
5 | | | | |
DI | | I |
.= n | | | | |
.§< D I'Ir---\‘ Vr---\‘ |Ir---\‘ |Ir---\‘ |Ir---\‘
s IJ’ “\---/’I ‘L---I/I “\---l"l’ ‘\--J{ ‘\---
j:fg recovered clock l l l
2
S N fTTTEEES o fTTEEITEES o SfTTTTEEES \ fTTTT S . "’--
= \__recovered data _Q___‘,:':.____(_)___‘,:':._____1___‘,:‘:.____l___‘,:':.____9___‘,:\___
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4.3.30 1247 REE AR ADC) B IS H

BRI, 7 4-60 (B KU M7 2% 4-4 HOZ IR BHEE 25 °C). fucuk STEAN Vioa fHH Hi IR -7
F,

TR TR L A T— KR o

% 4-69 ADC i
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 B HTRin AR AE B 5] B0 B OC 2 BAK L 2% 4-70.

# 4-70 ADC KFERF RO
SR Rin (kQ) /N RFERTE (ns)
0 50
0.45 100
12-bit 0.7 150
0.95 200
1.95 400
155/ 171 B REARBRAHE R A F NSING TECHNOLOGIES INC.
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2.95 600
3.95 800
4.95 1000
9.95 2000

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

2 471 ADC HHE — R IREOIR A 0

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

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

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

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

4. HZAVHELRAIE, A7 HIE,

156 /171 B REARBRAHE R A F NSING TECHNOLOGIES INC.
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[1 LSBiea=

4095 —
4094 —

4093 —

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

z : ] ] : ] | ] : ] : ] : ] /// I ] I ] 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 4-50 {7 ADC H R R IR
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

1.  HBXRRaw RapcHICancHIF(HE,

Z LK 4-69.,

2. Cparasitic R /7~ PCB(5 JE B PCBAT J&j i S AR %) 5 /8 5 L1035 A A CKZ17pF) . FK I Cparasitic BB B 3 e 1R B2,

R B IME AR 8 Mapc»

157 /171
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4.3.31 12 BHEE IS DAC)HS S
FrAERF AU, R 4-72 FIZR 4-73 IS EUe HHIFFE K 4-4 5AFFIAEEIE (25 °C) fucik WA Vppa i
L I 1S 2

% 4-72 DAC IMSPS $5%

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
158 /171 B REARBRAHE R A F NSING TECHNOLOGIES INC.
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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,
# 4-73 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
%)

B REABR S RAE NSING TECHNOLOGIES INC.

ks SRR X AL X IR 1095 [ R4 AR K E
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10%-90% - 14 19
0/_0Q%0 -
VDD >2.7 , #ii—4 oo o 22
— 1%-99% - 21 30
L
\ \ e . . 321sb - 23 32
BB (A6 10 B ARTS M i
11sb - 52 71
tserrung | E/AMERA NER KME, DAC _OUT & ns
10%-90% - 18 24
B HAE+1 LSB) 5%-95% 21 28
VDD <2.7, Hiti—4 T _
- 1%-99% - 28 36
o
321sb - 29 37
11sb - 60 84

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

VDD >2.7V 66 72 - dB
PSRR | fH:E M| Lk
VDD <2.7V 54 72 - dB
Ippamac) | DAC consumption from VDDA T, BAFE 0x800 - - 7
pA
Ippbvpac) | DAC consumption from VREF+ T, HAHE 0x800 - 715 930
160/ 171 B REARBRAHE R A F NSING TECHNOLOGIES INC.
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4.3.32 HLELER(COMP) it
WA BB, % 4-74 B HURAE R A 4-4 O PEIIFRBERIE (25 °C). fucu SAFERT Vopa Bt BRI 12

.

R 4-74 LB R
e 2% A RME | HEME | BRXE | B
Vopa AL R FL - 2.3 - 3.6
\%
Vin PANGEE e - 0 - VDDA
DAC H{ifiti, VREFP =
VREF 6bit DAC 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 -
ey IR i 15 20 25
Vhys bl A 1R iy i mV
IR i 26 30 41
fr R i 41 50 63
Static - 146 -
Comparator consumption from
Ippa With 50 kHz +£100 mV LA
VDDA - 150 -
overdrive square signal
1. BB RIE, AFEAE .
161 /171 B REARBRAHE R A F NSING TECHNOLOGIES INC.
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4.3.33 HESHE S M2 (VREFBUFR)4# 4
AR B, 3 4-75 BB HUR M A 4-4 [0 HIBRBREFE(25 °C) fiacux FIZEA Vippa {1t FiLFE - 75
5],

X 4-75 HESHEZ PR Re O
=) 2% M RME | BBME | BRRE | B
Vbpa SRS - 23 - 3.6
VS=00 & VDDA > 2.8V - 2.498 - v
" 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 AL 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
IiNnrusH Iload =0 7.42 18.88 - mA
phase
L HWIHRIE, TR,
162 /171 B REARBRAHE R A F NSING TECHNOLOGIES INC.
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BrRAREE R UL, R 4-76 IS HRMEMITT &R 4-4 I MF IR ETIR L (25 °C) fucuk FRAMT Vppa it HL HL I E A5

ECI
& 4-76 BEAE BRI

s 25 R/AME HAUE RAHE Bfr

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

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

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

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

4.3.35 IBER Vear
BARds i i, 3R 4-77 FIZR 4-78 (S HRM IR &38R 4-4 144 IR ETIE L (25 °C) fucrk A A Vppa 3t
LR A 2
£ 4-77 Vear B 23554
=) ZH B/ ME HAUE BAE E:<Viv
R Vear F) HL BELAF - 75 - KQ
Q Vaar il 2 [ LA - 4
Er(® Q kmiR%E -10 10 %
tsvbat() B Vear AR ] ADC KA R[] 2 us
1. H&HE, ARSI,
2% 4-78 Viear 7o Bk
75 ZH B/ME HRE mAE L:<N YA
RV 70 EE R BELRS A7 1 - 10 - KQ
R
* FEL T 75 P PR AL 2 i 3 : KQ
163 /171 B REARB A R A NSING TECHNOLOGIES INC.
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B 5-1 LQFP176 35 R~
D A\ 0:
N - Symbol sion_in_mm Dimension in inch

D1 £& Y Min | Nom| Max Min | Mom | Max
AN A — [ — 77180 — | — Jo08&3
! b A 0.127]/0.001 | — |0.005
ﬁﬁﬂHHHHHHHHHﬂﬂﬂﬂﬂﬂﬂHHHHHHHHHHHHHHHHHHHHHHHHH A‘ s EE Y,
2 £ . W.Uoo |U.UD
= — S b 0.27 || o 0.009 [0.011
= () = b )| 0.23 7| 0.008 |0.008
= - = c 0.20 0.006|0.008
= = ch 0.16 0.005 |0.006
= = D 5.00/26.15 1.024 | 1.030
= = D1 50| 24.00[24.10 0.945 |0.949
= = £ E 85|26.00/26.15 1.024|1.030

= = ! E, 90 24.10 E

- + -—F |} -
= FAAN SECTION A—-A L —
g L1 1
= WITH PLATING _bAA R

Tnanonnananonnannon
i
|z

TN = c T ‘17:_’ D.0(
( ) = [S] 0 .5 7
A - E o LE/€| R R
. A y N > 2
wenmmer / TINTOIUUOUTOUOOOUUOUOOOOD OO0 IUOU 0o+ METAL/ =] o . AT
| - ) SECTION B-B cce 0.08 0.003
AtAz 7'/‘ IHHI_HIHIHHHHHHIHIIHHIHIHIH}HHIHHIHIHIIHHI OO ‘ 4
| At A ! [CISEATING PLANE
A5 & b Eeeeg
NOTE —
5-2 LQFP176 #3488 gyl
T DD[IHUUDHDUDDHUHDDUHUDDDHHDDHHDDDDDDDUDHDDH[IDD L5
Zlﬂ f]i ‘ %88
= | =
— | —
= | =
= | =
[—] | —
= \ =
E ‘ 05’ g:
— | =
= | =
269 218 = : E
= i =
— | —
— | g
= \ =
= \ =
= \ =
= ! =
 w— ‘ | s—
= | =
= 03 ‘ =
176 &6 =45
UDUHUDDHU DDHDHHHDHUUDUHUDDHHUDUHUDHHUHDHHH
23.9
26.9
LRST A =k
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4x

E’ E [aaa]C
Ball AT (]
\ |
I
I
T+ + _— a
I
I
|
TOP VIEW
—
i ) ‘
\ o
i SIDE VIEW
EL A

P rooommoFLAC Tz v

1P34167X£QIE111?

TTOM VIEW

13 1415

symoal Dimension in mm Dimension in inch
MIN_ | NOM | MAX | MIN | NOM | MAX
A 0,919 1,000 1,081 0,036 0,038 0,043
Al | 0160 | 0210 | 0260 | 0.006 | 0.008 | 0.010
CAVITY A2 | 0726 | 0790 | 0854 | 0,028 | 0.031 | 0.034
// ccc|C — A3 0.460 0.530 0.580 0.019 0.021 0.023
\ \ A5 | 0220 | 0.260 | 0,300 | 0,009 | 0.010 | 0.012
\ | :1_ o E 9.800 [ 10.000 | 10,100 | 0.390 0.394 0.398
A bbR[C ! < < D 9,900 | 10.000 [ 10,100 | 0,390 | 0.384 | 0.398
5 Ef — |10 | — — [ o388 | —
; ! D1 — [ei0 | — — o038 | —
NN A e — |oss0 | — — ooz | —
‘ \ SOLDER BALL b | 0.260 | 0.310 | 0,360 | 0,010 | 0.012 | 0014
B — by aaa 0,150 0.006
\SEATING PLANE bbo 0.100 0.004
— coo 0,100 0,004
vy ddd 0,100 0,004
wan eee 0,150 0,006
DETAIL = A [ 0,080 0,003
- MDIME 15/15
SE 0,650 [ 0.026
sD 0,650 | 0.026
NOTE
1. CONTROLLING DIMENSION : MILLIMETER.
/\ PRIMARY DATUM C AND SEATING PLANE ARE
DEFINED BY THE SPHERICAL CROWNS OF

THE SOLDER BALLS.

DIMENSION b IS MEASURED AT THE MAXIMUM

SOLDER BALL DIAMETER, PARALLEL TO

PRIMARY DATUM C.

4. SPECIAL CHARACTERISTICS C CLASS:
(SPIL STANDARD).

M\ THE PATTERN OF FIN 1 FIDUCIAL IS FOR

Ly

cece & ddd

REFERENCE

ONLY.

6. BALL PLACEMENT USE O.
BGA PAD SOLDER MASK

)0 mm SOLDER BALL.
ENING = 0.275 mm

B 5-4 BGA176+25 £} 3528 a1l

Dpad

Dsm

B REABR S RAE NSING TECHNOLOGIES INC.

ks SRR X AL X IR 1095 [ R4 AR K E
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Bl 5-5 BGA176+25 33 PCB %3 &

Dimension Recommended values
Pitch (0.65 mm
Dpad (0.300 mm
Dsm 0.400 mm typ. (depends on the soldermask
registration tolerance)
Stencil opening (0.300 mm
Stencil thickness Between 0.100 mm and 0.125 mm
Pad trace width (0.100 mm

166 /171 B REARB A R A NSING TECHNOLOGIES INC.
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5.3 £ Byt B

B 5-6 £Ep P E
- LOGO
- Chip Type
XXXXXXXX Batch NO
o
—— Chip Version Identification Number
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N32H73511B7EC

INH] ﬁﬁfk I— IS B

N: Nations EC: Y ¥F#EtherCat

MCUA %

32: 32fi1 i At 4

N ‘ IREER

> Eoo

J:mtiﬂé | 6: -20°C~85C

H: mthae 7: -40°C~105C

7: ARM Cortex-M7 — P LQFP

£ i 25 B: BGA

35: 35%7%

B A Flash%%

I: 1761 1: 2048KB

168 /171 H REARB A FRAF NSING TECHNOLOGIES INC.
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6.2 T HAMEE R
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