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N32H787 BIEFM

N32H787 R 5K T BESUZ 2 . ARM Cortex-M7 W72 T4, a7 EiA 600MHz, XU VT ia i
F1DSP 584 . Cortex-M4 W% BN, 18478 514 300MHz. (2/4MB) A E FLASH, #8514 1504KB
f) SRAM (f14% 1024KB TCM SRAM A1 480 KB SRAM) + 4KB Backup SRAM, #EJk 3 4™ 12bit 5SMsps ADC. 4

LB EE, 6 A 12bit DAC, SR Z A E#E US)ART. 12C. xSPI. SPI. USBHS Dual Role. CAN-FD.
SDRAM. FEMC. SDMMC . 10/100/1000M LLKMHEE#E I, CREETFAHILEZ D (DVP) o 3CRF MIPL. TFT-
LCD EIEStH. JPEG A 9w fdidas Ml GPU, W B mERe s Sk inid 51 %, S FF AES/TDES. SHA. SM4
Bk, Y FF TRNG HFEHLECR A%, HFF CRC8/16/32. L L 168 4~ GPIO, 3 FF K H M A0 35
BGA240+25 3,

RERAFIE

® XU%ZEFy CPU (Cortex-M7 il Cortex-M4F)
B ARM Cortex-M7
— 32/ ARM Cortex-M7 W%, BURFEETF RIS H A0, SCRF DSP 484 MPU
— N 32KB 454 Cache F1 32KB #f ECC {14 Cache Z21%
— B 600MHz, 1284DMIPS
B ARM Cortex-M4F
— 32/ ARM Cortex-M4F N %+ FPU, HJEARE(FReIRIEIR S, S DSP 54 F1 MPU
—  NE 16KB 8% Cache /7 fl 16KB i A AL I 14 Cache 2847, SLFF Flash JIIE B ICHATIEIT 0 4%
— M 300MHz, 375DMIPS
o InEIEfES
— 2M/4M Byte ;T N Flash, SCREINEAEME . HAEPATIR P B 3= F2 T
— 1504KB & SRAM, ¥ ECC KL
€ 1024KB TCM SRAM, HJELE AN D-TCM. I-TCM B SRAM
€ 480KB Fi'§ SRAM
—  4KB Backup SRAM, 3§ ECC
o TR
—  Run#iz:
— SLEEP#=: AXIf#ft . AHB {£f¢
—  Stop0 #3: SRAM. TCM. RTC . LSE. IWDG f#fg
—  Stop2 #3X: Flash f5#L#X, SRAM. TCM. RTC . LSE. IWDG. Backup SRAM. %2777 asfdhE, 1/0 {f+F
—  Standby #3: Backup SRAM. RTC . IWDG. LSE. &3 #&7Fa#ifit, SRAM. TCM X4
— VBAT#3: Backup SRAM. RTC. LSE. &1 &FFeslife
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o Ik
— 4AMHz~48MHz ¥ i id ff
— 4MHz~50MHz #h &I Bl A
— 32.768KHz 4B i 4
— WE 3/M&#E PLL
— WE MSIHS, SZRFECE 31.25K/62.5K/125K/250K/500K/1M/2M/4M/8M/16MHz I}
— i i#E RC 64MHz
— Wi RC 32KHz
o Hfr
— SCRF LA /SRS AL
— XFFETVEA R R G E AL
— SRR R A
o mEEFEN
— 8/ USART #:M1/74> UART # M, X7 I1SO7816. I'DA. LIN
— 24 LPUART # [
— 7ANSPI#I, TR/ M, HEFIE 50 MHz
— 10~ 12C#:1, JHERIA 3.4 MHz, 3 AEEATAC,  MAUBEF SCREXUE It )37
— 2> USBHS Dual Role #: M, 3Z#FH & & PHY
— 8/ CAN-FD m £ # 0
— 2> Ethernet MAC #2H, ETHI 3Z#F 10M/100M/1000M 3@{5# %, ETH2 3¢ 10M/100M {5 # %, 57 #F IEEE 1588 It}
V6] [ 25 i
o EiEREEHEN
— 34> 12bit 5Msps ADC, 3ZHF 12bit. 10bit 73 #%, W DAL RAER 16bit, SCRFFImEMZE 15
— AN EE R LR R
— 6/ 12 bit DAC, 124 1Msps [l DAC S #54 Buffer AN Buffer Sahst 4, % ot RS2 AN Buffer #5538
[ Xof P9 %ot 1 25 HF B Buffers 53 4h 4 A DAC IXSZRERTES F P9 1 AN H IS, SRFFESR 15Msps, SRR AT H HOR
i Buffer i
— 24N MCO#t, AIPARCE M SYSCLK. HSE. MSI. LSE. LSI. HSI64 5§ PLL 44345
— ¥ 1 &%k VREFBUF (1.5V/1.8V/2.048V/2.5V Al il &)
— 1R AL RS
o EHEEN
— 4128, SCRRPEANTR, BRI SR 8KHz~192KHz
— 8NN ETE DSMU 1) PDM H7 37 5o A%
o NHEHREN
— 1> FEMC( Flexible External Memory Controller) £ 1, & Zki## 100 MHz, SRAM/PSRAM/Nor Flash 3Z#F 16/32 {7 #4 %
FERITCE, NAND Flash 23 8/16 for H4E w6 FE vl L &
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— 1ASXSPLEN, SCHF 1/2/48 (8 F6 . E/NATICE, A&k 133 MHz, A1 T-4M" SRAM. PSRAM Al Flash, SZHf
XIP
— 1/~ SDRAM #£:1, #H&E A 133 MHz
— 2/ SDMMC #11, ¥ SD/SDIO 3.0, eMMC 4.51 #3X, #HFHIL 104MHz
3Er szt Jul
— 2P SRIETI(DVP), SR 8/10/12/16bit, #Z ik 110MHz
— 1/~ MIPI /R ¥ ##(DS), WE D-PHY
— 1A TFT-LCD S/R#%11, LR#IE 24 M HI3H 7807 RGB LCD, FHRMLFTAE S0, W EBIERSF LCD 1 TFT T
B, 4 HEe ik 1920x1080
— WHE 25D BURACIERS, SCRFEIGAN, ek, REG, P, SOEMUNSE
— T JPEG 4 fihs 4%
B KRS H/E 168 GP1Os, fKi# GPIOs SHF 5V E (F£ VDD =3.3V+/-10%5 1 )
FHLIZH] Cordic INERR, SCIF=AMAREONIX AT REBOINE, IFZRBMANS L
Delta Sigma &R ¥ 55(DSMU)
P BIES AL INE RS FMAC, S2#F FIR. IR 383
3ANEIE DMA #HI2%, B EHI8 328 8EE, 1/ MDMA XTH 16 NlEE, EEFEAE K H Kb ER T
M
RTC LRI, SCRFESEAER, M, FPMEMREE, SOFRIMTRShE R
BB AR
— 2/ 16 Nl ks BEE I U8R (SHRTIM L/ SHRTIM2),  d % kG BE 100ps, 4/ mihs L g I T B 1 A e 2340 6
AN 16bit ASERS 2550, FEANER 2 B I0AH 2 MMOLREIE, SR 12 /ML PWM 4 81 6 X B4 PWM i
— 4/ 16bit FPUE R THEA, SCRENER, BAMA . IECRIDEN IR, Semds bR 3.3ns: AN EITEEE 6 M
SLHYEIE, Hoh 4 ANEIESCHE 4 568 B AN PWM Hir i
— 104 16 hodE 2B 3 (GTIMAL~7/GTIMB1~3), RAN@ER 3 4 MSLEIE, RN, fil i, PWM A&
— 4 32bit FEAE R T EER(BTIM1~4)
— 54> 16bit {KThFEE I 3$(LPTIM1~5), T L{E# Stop2 X T
— 2x 24bit SysTick~ 2x 14bit & FH [ THI(WWDG)~ 2x 12bit #1375 [ T4 IWDG)
T
— ¥ SWDATAG 7RI 1
— Z#F USB. USART Bootloader
e
— FLASH H £k 4 M5 X, SCRAA# N
— XFFEHRY (WRP) , ZFERY (RDP) %4 (LO/LI/L2)
— WEBEILEE#E S| %, X FF AES/TDES. SHA. SM4 i
— TRNG HFHER A 4% CRC8/16/32 155
— ZRFRARED, RPN TE, AR SCRRAME R R i 22
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— SCREBTARIR I
® OTP H37FF 128 AL UCID
o ek

— LAEREVEH:

® 23V-36V

— SRR -40C~125T
o iE

— USBIF

— IEC61508 SIL2

o HEK
— BGA240+25(14mmx14mm)

o ITAE
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#5

N32H787xxx7 N32H787XKB7, N32H787XIB7
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N32H787 RHIKH mtEREXNIZZEH . ARM Cortex-M7 W% F 4%, 1BATH% RIS 600MHz, SCHRENURS FE T mlia Al
DSP #§4 . Cortex-M4 WIZZ4BINZ, @174 A 300MHz. (2/4MB) A L FLASH, #Fi%A 1504KB 1]
SRAM (fi% 1024KB TCM SRAM #1480 KB SRAM) + 4KB Backup SRAM, £/ 3 4> 12bit SMsps ADC. 4 i

www.nsingtech.com

Eb#i2%, 6 1 12bit DAC, %8 Z MEi# U(S)ART. 12C. xSPI. SPI. USBHS Dual Role. CAN-FD. SDRAM.
FEMC. SDMMC . 10/100/1000M LUKMEEESL I, SCRECFAEPLEE I (DVP) o 3R MIPL. TFT-LCD B St
JPEG t/Fgm i a8 F1 GPU, W B = ItERe e SOk ik 51 %, SCFF AES/TDES. SHA. SM4 5%, 3(Ff TRNG
HPENLECR E RS, CRF CRC8/16/32. SZHFFLIA 168 A~ GPIO, SZFFIE 5 KA A5 BGA240+25 :3% .

N32H787 #5/™ fh il 2 € LAET-40°C £+105°C (R EEVEH, (K 2.3V 2 3.6V, D FITFER.

Bl 1-1 45 T2 R0 i S A
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E 1-1 N32H787 ZFIEE

T T TEEeeee==r 1 [ AHB-1
| TCMSRAM M | ARM : t
| (1024KB)  |sramz/3) | | Cortex M4 | AHB-2 AHB-9

—-d4--F--—-1--
| 1M | [ po-rem| | p2-rem I I | t r 1_ PHV] _t ! ! |
| | I[s-Bus 1-Bus  D-Bus | o | PHY : | (! s
| | | 2 | | |I |
Trers | | = TS g || ussi m g UsB2 |

| al AHB ; -] | DMMC2
! ARM I ] L o Qlcachen|| S |ljorens| B IS ': 5 || orehs | [SOMME)
: Cortex | | 16k8 | 5| 16k8 || : | : & :| |
M7 AXIMK=T ol ke | =

| 7 £ <K—— L____I_____. Fro [ [omal | omA |l omafl|® I: omA| | bma DMA |
| I-Cache D-Cache | APB-1 !_ | !_ I|_ ___________
I 328 32kB o '+ v - ¢ ¢ L "TFTT37 -
| L_FRemap | 35 it AHB Bus Matrix B1(300Mhz) HSC2 Sub-Bus matrix

DMAMUX 1 128KB 128KB 32KB 32KB AHB
AHB AHB AHB AHB

sraML || sramz || sram3 || srama | | SRAMS

T-gHY

ADCCTRLI-3 |y

16KB| 16KB

(24N00E) X108 SNE IXY 31949 [T ]

: 9k
E
g v | L — 5]
@ o o
l
=) WWDG2
e . , K strmivz ||
32-bit AHB Bus MatrixB2 (300Mhz)  // [AneAee | ) ——
[0 | AHB-5 i 4= Dswmu
BKP P GTIVER1-3
GIPOAK | (el SRAM LSl
[aweave] s
1251-2
1-4 PLL1/PLL2/PLL v{—}m
TSE %
w12 e [
N
z H PWR M DC/DC Temp. Sensor
LDOs ADC1-3
PVD COMP1-4
PORs/BOR DAC1-3
D h' — 1= Y LAY I V2 po Vet TN
e IR R E AR W, F PRI m RIS 1] .
6/187 H R AR A4EFRA R NSING TECHNOLOGIES INC.
Huht: BRI R L X R X SR 1095 FH R BORKIE
Hif: +86-755-86309900 fEH: +86-755-86169100

W4k https:/www.nsingtech.com Hl4i: 518057



any,
W) EIRRAR

www.nsingtech.com

1.1 BH—K%
% 1-1 N32H787 AR5 R A &
i N32H787XKB7 N32H787XIB7
Flash (KB) 4096 2048
SRAM TCM 10240
(KB) System RAM 480
Backup RAM 4
N M7 600MHz
P M4 300MHz
TAEHE 2.3V~3.6V
DCDC (step-down) Yes
Cordic Yes
PGSR DSMU Yes
FMAC Yes
SHRTIM 2
ADTIM 4*16bit®
GPTIM 10*16bit
BSTIM 4*32bit
JE I a4 LPTIM 5*16bit
SysTick timer 2
WWDG 2*14bit
IWDG 2*12bit
RTC Yes
SPI/I2S 7/43)
12C 10@
USART 8>
UART 7)
BB LPUART 2
USBHS )
Dual Role
CAN FD ]
10/100M ETH 2(8)
10/100/1000M ETH 1®
SDRAM Yes
. s xSPI 1®
¥ RATAE FEMC Yos
SDMMC 2
12bit ADC 3
Number of channels
" 12bit DAC 2+4010)
LS Number of channels 2 External channels
B 4
VREFBUF Yes
SES LCDC Yes
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MIPI (DSI) Yes
GPU Yes
JPEG Yes
DVP 2
GPIO 168
DMA 3
Number of channels 24Channel
MDMA 1
Number of channels 16Channel
Y DES/3DES. AES. SHAI1/SHA224/SHA256. SM4.
CRC8/16/CRC32
ZA R S Y (RDP/WRP) | A% %485
S BGA240+25(14mm x 14mm)

TE:

o N N B W

10.

L HERIAZE SRAM, AP ATPLE X454 ITCM, DTCM, SRAM 1 R/);

ATIM #2125 ATIM1~4;

SPI #2124 SPI1~7, 12S 2 14 128 1~4;

12C #: 1 5 12C1-10;

USART #2125 USART1~8;

UART #[1°5 UART9~15;

FDCAN $% 1y FDCAN1~8;

ETHI 3£ 10M/100M/1000M, ETH2 2 £ 10M/100M;
xSPI #1124 xSPI2;

4~ DAC I SCRPXT N3RS, ARt 3] GPIO
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2 ThEE A
2.1 MHEBZ AN

N32H787 &5 28143 T =1k A Arm® Cortex®-M7 Fll Cortex®-M4 32 fi. RISC W #%. Cortex®-M7 1 [ TAESZ
#7i% 600 MHz, Cortex®-M4 ¥ TAEHIZ 5k 300 MHz. PIMEHVE I US55 T0(FPU), SCHE Arm® Bk i
FIRUKE £ (X PR Cortex®- M7 ¥ ) #5/E A B (e 4% 1IEEE 754), 35— %%% DSP 5§42 A ZE R4 LT (MPU), LU
i N AR [ 22 Ak

2.1.1 Arm® Cortex®-M7

Arm® Cortex®-M7 /& — K= AR AL EE RS, TEAE)L T Arm® Cortex®-M4 [IFifis. '©HA 6 SulBtrmRiike, H
A FPU, ReWSHEAT BRRE BERIUURS FEARAE . 4R FIEER B & F JR 21 64 fL %

Kb B3 SRE I3 DR

64 K AXI4 £

32 {7 AHB E£#:1

32 i AHB M

64 4 TCM £ 1

2x32 A idE TCM 421

b EE2F H AR T BE

B 32kB$H4 Cache 277, 32kB ¥#fi Cache 2277, {3 Cache ZEA7 170k #5459 ] ECC {449
WA B IL(MPU), A ECE N ZIE 16 D NAFARY XI5

UK A BN B2 17 s i 5 FPU

S HF ETM

Fi %) DSP 54

2.1.2 Arm® Cortex®-M4

Arm® Cortex®-M4 j& —mPERE 32 7 RISC /545N . THimiL 300 MHZ. WG |5 RET),
SCREREREE SIS H. DSP R4 TS, Rl A RE=HIAE 5 A FIR A L 1) 75 2

AL IR 2R R AL H

L N & Wi

Yy SRA LY )

B [6KB 8% Cache Z%17, 16KB %#ls Cache 2217, FTH Cache ZZA7 17 fiti w32 Fl ECC {3

W R RS HR G FPU
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B =20 DSP 4R 4

2.1.3 MPU

MPU EA T RCE AR EE. B RV E X E 16 DR XK, XKLL R XA AR 7 i % 8 Ml
SR X, Rl DR E Xkt bt . KNRR Y, GRIPVEEDAY 32B ~ 4GB (R kA AR, KT ARE I
i, S AN B

2.2 TR

N32H787 £ % #efh B A Flash, X/NaJELE IR AT SRAM FISMNTAEMEHE D, W FEMC. SDRAM. xSPI2. ]
HC B R R SRR AL T AR IR R R AR P 575 R N A7 YR AT 2 X 1 R, DMETE N R AR FPARRS K. B K/
AN BT THI SR AGE M MERERLAET, ek, AN ROM FIMEWIUE 51 SIn#fE P 2451 5.

2.2.1 BRAKSRAM

TCM RAMs(R X} Cortex-M?7)

TCM RAM i IMB SRAM 4%, FIHZE A ITCM-RAM , DTCM-RAM Al AXI-SRAM?2 /3, #A4A] RIS E D-
TCM Al I-TCM K/, Fl 4 SRAM H Bhfic B N AXI-SRAM2 /3, FiE°A 128KB. ITCM RAM i} 2 it
0x0000 0000, ‘& HEEHE Cortex®- M7 CPU Fl MDMA 5 [ (P { CPU AbFRHRAR ), DTCM RAM LS 7E H kit
0x2000 0000, tH#EIEL Cortex®- M7 CPU W #Z A1 MDMA j [1] .

AXI SRAM

fEik 1152KB B AXIRAM, ‘B ] LU #4578 £ir), P16 £i7), 45432 fir) B (64 £i7) Vil . AXI SRAM
53 RAF LR

®  128kb ] AXI SRAM 1 i} Fihhik 0x2400 0000

® ;K 512KB [fJ AXI RAM 2(5 ITCM Hil DTCM #t£5), B> 0x2402 0000

® /i K 512KB ) AXI RAM 3(5 ITCM Fil DTCM 3 5), B HibEA 0x240A 0000

AHB SRAM

fF1A 352KB ) AHB SRAMI-5,EA TR LUl 75 22 (16 A0)EF(32 fn) Vil . AXT SRAM 43 R LLF JLF:
128 KB ) AHB SRAM 1 B4} #[ kit 0x3000 0000

128 KB ] AHB SRAM2 # i} 2111 0x3002 0000

32 KB () AHB SRAM3 # Wi £kt 0x3004 0000,

32 KB ] AHB SRAM4 ISt |1tk 0x3004 8000,

32 KB ] AHB SRAMS WSt £l #hidik 0x3005 0000

AHB SRAM 5 # 73 N E, 5 CANFD1-8 3552, 2 CANFD #3522+ buffer.
#Z4r SRAM
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%4 SRAM fiiF AHB 2538 2, B g 2 bk 0x3800 0000, & 1] LLEE 7. 277(16 A1) 87 (32 An) K1y
]

AEEI(ECC)

T Wil R4 RAM #RAL & A5 05(ECC). A LU % H (1) ECC AL #3(ECCMON) B AT i F2BL E . ECC #L
#13ET SECDED 53, 3045 8 LU AT XU L4 (R B SR AR DA K% B LU AR 2 4

SRAM s % FH ECC 747 7

° 32 L ign 74~ ECC fir

® T ITCM-RAM Fll AXI_ SRAMI, #F 64 i 738N 8 fi7 ECC £

2.2.2 IR AXROM
N32H787 &4 #4444 32KB ik AL ROM, W&t FHidl 0x 1IFFF0000. & —/N/NRISI SnEfaE R, E0 AW
oy AL A APL, 224 ARHS KBS H Cortex-M7 V711, 1 API A LAH 4% CPU 8 -

2.2.3 /i _EFlash
J b Flash fff KA BN 4MB, #i 128KB H1E BOOTPATCH A&7, F4&0H T H 2 N HETFARE, K
I Flash > KF RTAD BH6) AES128 #EAT SCi s,  HR%E & I TAAAELE Flash H 19457 203

2.3 RGREHEN

H AL BN B B Cortex®- M7, M4 75 % i1 Cortex®- M7 M F&/5 JE 5 Cortex®- M4, BOOTROM F&/54 2 fi
#3:Boot Application A Serial Download, X P ECAT LU I Boot 5 I T 7 Kk %

JR BN R IE #1247 BOOTROM F2 5 5, M AR e WAGCK AR 4 126 10 715 H ) BOOTADDR_M7 M
Flash/TCM/SRAM J& 5«

H 1 F#:BOOTROM F2/7ifi it USART1 8% USB1 £2UN FFEF5i18, 17T Flash/ TCM/SRAM Hi.,

% 2-1 boot FHF,
HEHFT .
BOOT
s (OTP_SYS_CFG_BTM) Bt g
0 10x5AAS and 10x4884 Boot Application boot from Flash/ TCM/SRAM
1 10xSAAS and !0x4884 Serial Download Built communication with Host by UART or USB
* 0x5AAS Boot Application boot from Flash/ TCM/SRAM
* 0x4884 Serial Download Built communication with Host by UART or USB
2.4 BEETR
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AhERHJE: VDD. VDDA. VREF. VBAT. VDDSMPS. VDDLDO. VDD33USB, VDDDSI. M1 VDD &ith
FHVR, FEAMB RS, MRS, VDDA AN HE, FELBISML AR VREF A%
REESE B, DR S RRE . VBAT &R, &t ftd){i. VDDSMPS Jy DCDC SMPS fiHi;
VDDLDO A3 LDO it (LS, FUANC) ;3 VDD33USB A USB PHY ffi#; VDDDSI A MIPI-
DSI PHY fitH.

5 AN HE R,

REA AR HLYR 2 AN [ L DX A A e .

B Vppld: HJEJEEIAN 2.3V~3.63V, T %A SMPS, Main LDO. K#(4> GPIO. HSE. HSI. PLL.

POR/PDR. BOR. PVD. USBPHY, DSIPHY &fitH

B Vppadk: HEVEEN 2.3V~3.63V, FEZE N ADC, DAC, COMP. VREFBUF. TS Z:fitHi,
B Vposk3k: HEVEFEN 2.3V~3.63V, FE N WKUP 5|, NRST. PC13/14/15. LSE. LSIZ:fftHi,
B Vpppld: HJEAN 0.9V~0.99V, FZEH CPU. SRAM. RCC. TRNG. USB PHY #{¥#%r. DSIPHY $(¥
3 FRHS 43 7 Ak B . VDDD 48X 7374 VDDDRET, VDDDMAIN ¥~ Hi J535,
4 VDDDRET#: & LPUART. LPTIMER . EXTIZ:#tk, HJiA VDDD, A HMhF <5 H .
& VDDDMAIN . B N2 AXI. AHB. APB M R ZRi@EfC A%, #8580 SPI. 12C. UART;
SERS %% ATIMER. GTIMER. BTIMER %54 Hi, L& Wi R 1)+ B s

CM7 T-HJEE: 7% CM7 #, TCM memory M 1%l 4%

MDMA T HJ§H: 17 MDMA;

HRTIMI ¥ HJEIE: f7 HRTIMER 1 %07 H i

HRTIM2 T HEIR: A% HRTIMER 2[4 H %

HRTIMAFE THJfi%: 7 HRTIMER1 fl HRTEIMER2 3£ =] HRTIMER #48L fif 5 5

HSC1 7 HJE: 8 EndiE 5 #E:H USBI H Ethernet 1;

HSC2 7t A& Sl 5451 USB2. Ethernet 2 & SDMMC 2;

GRAPHICS FHLJFHK : % GPU. DVPI. DVP2. LCDC. JPEG CODEC 1 MIPI-DSI %545
.

PA_EF FLRI ) FL R T OCBR CMT WAL T RSB A, oAt 34 B R A4 i1

B Vpppeki%: HJEN 0.9V~0.99V, FE A PWR. Backup SRAM. RTC. WKUP 5| Hl. NRST.

PC13/14/15. %43 IOM. IWDG, RCC_BKP Al Backup ZF 17 st H .
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STOPO f5&:02E T Cortex-M7 IR EHEARIE N, 76 SRAM FIZF (788 WANERIIENL T, STOPO B AT LAIA 4
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STOP2 #i3{J& T~ Cortex -M7 IR EBEIRIE N, CPU WIHFfFasRFFAER, BATREFH TCM B SRAM A A

ZRIEGT, I VDDDMAIN T HL.. STOP2 £ STOPO 530 AT Uik 2 S L REVH #E. 7E STOP2

BRI w56 ], 40 PLL. HSI. HSE; {###45%(VDDDRET) L JE #5771, LPUART.

LPTIMER “§# ] DAZEARE IR LSE & LSI N LAF; % i (VDDDBKP) HJiJT/H, RTC. IWDG %] L

IEH TAE.

M. AT DA AT R B R EXTI RIS S0 A A STOP2 B e, EXTI S5 AT LA 16 4 EXTI (55
(YO AHK) + PVD [P, RTC Mefi. RTC [m%h%%. Mefid/5 CPU Af LA STOP2 A kb 4k 85217 .

B STANDBYHR

#£ STANDBY B30T 7] LA B S AICH B IR T #BIRAS o A EBIV B R TR s #4845 K T, PLL. HSI ) RC k% &5 1
HSE ShAR3E 28 ik G #E N STANDBY U5, (¥ 8(VDDDRET)#iHL, KE4r 217 2810 A 254 2k,
FNFATIRII N BAIIMMRE, backup SRAM FIIE(RFF, ik (VDDDBKP) HLERA) TAF.
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B VBATER

FEARATIR, R E Vop LT Vear B HIN, #OR B3hHEAN VBAT B, /£ VBAT BT, Fx T NRST.
WKUP. PC13_TAMPER. PCl4. PC15 2 4t, KZH 1O 5| kT &R .

Malig: VDD T

2.8 B AR $R#EH] (RCC)
RCC EHATA B =25 IR 142 PL A R G NG B A 15 S] . EAERM BRI - AR &0 R,
I 0 N I b B R BB TR .

2.8.1 BH4PEHE
WHRNE 3 DNNEIRG & 2 A SRR BB R A 10 9R % 25 A 4 4~ PLL.
RCC 5 LA s -
® HSI64: 64 MHz W il iis ¥ o
AR A A R AL TR LIhAR I WIiR b S DL RGRIIFERE R (stopO. stop2 FIFEHL) MelESE, #%
I B b VR BR N R G £l
® MSI: 16 MHz Hi# R 4%
2R A I A TR B BRI 7E stop2 RATHLIEMEIUT, I BBl OR B P YRR r (9 0 A e )
Biro AN PR AT I VRS LS AN IR RGN ORI AR I A
® HSE: 4~ 48 MHz /Ml idi ik % %
2R d B HE B, T AR BRI I BT R G Bl BRI AR I B DL R S phy (USB.
DSI...) HIZHop.
® LSI: 32KHz K Pk o5
R A A A, TR LRI 2 R G A IR D)3 R 58— AN B, R ARr L F R 1) PWR FH R
JE B Z G DL MARFHLAT stop2 45 RGN FERE ML o A5 WUAT CRAF BV I 1 ABE A8 A B e
® LSE: 32.768 KHz {Ki#AMT R o5
ARG A S R AL T AL DA IR . 1% IR & AU R B P U5 1R S MBS DR MRS B I b
® PLL: 400MHz~ 1.25GHz i3
AR A P BB AR T A% 0 YRR . K HSI64. MSI Al HSE HHERC B v PLL FIYRR 4.
B PLLI KM% 600 MHz, 1% PLL # 526 F A 2R G S st A A A% I it
PLL2 f =5l 800 MHz, 1% PLL #5487 AR 2R Gu i 5 RT P A I it
PLL3 f mi4ii% 800 MHz, 64kttt PLL FHIAE A A% B0 .
SHRPLL # si#i% 1.25 GHz, 1% PLL # SHRTIMER 4% I A K% I S
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PLL1. PLL2 Al PLL3 f¥Ji b4t 0 vl fic B B 7 o Sas it — 0 80, SR FIAE R G0 o sl oh 8k Y A% s
SHRPLL K} %4 i 7E AFE N 4% 4 4345, & SHRTIMER 4% 724 312.5 MHz B 4.

2.82 RS EHLR

RE GNP ar A SAL R G AME, HEADRA A /785 I AR SRR b (1 St T A2 R RS (X
Be 27 £ 45 K AeiE IS 0 BDRST 2747 s 4 FE A AF LI POR A1) ©

RGEALKE LLT A

® POR.

® NRST 5|,

® IWDG fl WWDG & f7iEK .
® kH CPU MENIER.

® EMC ZA7ifK

® K[ PWR [MRINFER A1 K
® BOR Efi

® MMU Efrifk
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J__IAHBS
ARM Cortex M7 TCMSRAM (1024KB
AXI2AHB ! D: T seam .
32k8| [32k8 w—afDTcms || 23 i Cortex M4
= L ETH1-2 | | SDMMC2 ortex
HE NS
H 2
< < % g
g a
o b IS
2.5D JPEG &
MDMA-] U Lcoe |_CODEt sommct || bvpi-2 % anos] | [Ares
= 16KB 16KB
== L b o
ff AHB SRAMT
1288
ff AHB SRAM2
| 1288
AHB SRAM3
_ 32k8
AHB SRAMA
64KB
(o] N
AXI ROM
& b —| | AHB1 [
AXI SRAM1
128KB
APB2 |}
1 xspi1
—1 | ans2 ]
[l xspi2 E‘
o
FEMC I
| soram T
5| ) .
64-bit AXI bus matrix 32-bit AHB bus matrix
DAP-AP1 l
n == apes ]
Legend | anes ]
™ AHB 1 BKP SRAM
O Busmultiplexer AxI | ApB i A
32-bit bus asterinterface
—64-bit bus ,_l.-_=_| Slave interface
32-bit AHB bus matrix
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2.11 E A% NG HE O (GPIO)M E FThsE#E 1 (AFI0)
GPIO 1518 FH B N i #2111, AFIO e e R ThRERE o 7 B 2 3CHF 168 > GPIO, EAN I il 1 11 4H
(GPIOA/GPIOB/GPIOC/GPIOD/GPIOE/GPIOF/GPIOG/GPIOH/ GPIOI/GPIOJ/GPIOK) . #:4HA 16 AN, GPIO
gyt VR HAR A S Ab B A 5. FH P PTDARRYE F ok RIEICE . &4~ GPIO 5 BT DAL e B i (HEH
B N GFFE ERECN R BUR A MAME D Re s . BR TR TIRE S AL, HARE GPIO I I#A
KHIELRE S
W GPIO i B A LN HFE:
& GPIO i H A H A 53 G B R L R AR
TP A
PN
PN X
BT e
R, BN RAEE
e, BRI E
¥ R ThAE, b FRivTACE
& JHREHIDIGE, ETRATERE
W ST A 1 B BTSRRI AR
B A 10 SRR
BT 10 SRR FERE A MeRE, b BN B T B
& 161 EXTI AT H T STOPO 120 fi, Firfs 10 AT & AN EXTI
€ PAO/PA2/PC1/PC13/PI8/PI11 A] - F STANDBY A5 fig
W R E L 10 B ThRE
B SCEF GPIO BUENLHI, B 5 R il B AR
AN /O s FAL ] U AHB #2 TR AR, (H2 AU 32 605, 16 Ao Bl 8 S 515 inl 1/O i 1 27 47
#x (AFIO 7517 a5 A SCRF 32 A viinl)

® 6 6 6 ¢ 0 o

18/187 RAE AN H R 2 5] Nations Technologies Inc.
Hihl: ERUITT R L X S AL X IR 109 S ERREAKE
Fif: +86-755-86309900 f%11: +86-755-86169100
E4t: info@nationstech.com Hf%w: 518057



L
V) EIRRR

2.12 EF W M EIEH B (NVIC)
ZR RN T IRE R B EE g (NVIC) .
NVIC 45 LR RF-IE:

www.nsingtech.com

W 234 NT]BE T riE TE

16 AR IR S

2.13 SRR W/ R 58S (EXTD)

A o /A ) SR (EXCT) G Fy LAV s A0 H 7= A= 1 T i B R B e N s A ot o "B o it
FARIZL PWR, ¥ B A E RS S5 HA CPU.

EXTI Mefif i 3K o vF & 4t A STOPO Fil STOP2 AxUnefit, & [F]f 7] LL¥ CPUs M\ CSLEEP, CSTOPO I CSTOP2
BT PR SRR AR SR AR Al T BAZE Run BE R AEAT

EXTI A5 DL R RHIE -

B RSN CSTOPO Al CSTOP2 5 T e i

TR L ) CPUSs

RXEERTT DU LT S 2R Bl
W EEHEM (FER AN, FERR SRS i IR BCE TR, AN AR EXTD RRPEn T
& [EE BT
& RWTORISEAE B R
B AREFEMS SN EE BN, R ARk AR R
\ JRECNES Y
& CITHE MR AACE.
L JEECR Rl TRE AP A
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DMA 46 28 2= 4b 7 DMA i =R H:-42 i DMA 7

WIES, T HAHR) DMA & 3R{E S N, (AAEMZ #T DMA 5K — B A THEERE .

DMAMUX 1 3R & FH 5 0] 7E 7= i I 4 e F1 DMA #5538 2 A BB E (B H) DMA R4k, B i Thasd@d
A AR 28 E DMA W5 R26 5 3R IR L. 508 T8 T A Z R Bl HEFE — 4> DMA 1Rk, By
K H 3 DMAMUX [F 25 A S0 7] 1 77 20k 3% — DMA 155k 2k. th4h, DMAMUX & m] HIAE Hoba A firk
FAF TR g HF 1) DMA 15 R K2

IE%T@ZD T
£ 2-2 DMAMUX ¥ A%
R DMAMUX1 DMAMUX2
DMAMUX [F25 4 AN $ s 9 1 (P F Bl AR )
DMAMUX 7M1 3R B 210 4
DMAMUX 1 K fil i N B & 26 38
DMAMUX 185 3K & A 28 0 2 & 8 16
DMAMUX i th 15 3R i@ 18 £ = 24 16

B & DMA R A ARETE S B

*
*
*

DMA i 3K fid & fan Nk 5 4%
DMA 5 Rt 4%
Fri DMA 1% 3K fit & 3\ B AR HH br &

W AR DMA §i5 3R E I8 fa 4 B AT

&

*® 6 &6 o0 o

*

21k 210 R HAME R DMA 53R 2k
275 31> DMA iR 25

ERZ PN

DMA 53R i s

P ide [R) A2 N ) A A

—/NFH %, T DMA 1 KRk

B AHB M0, ARRK, N 32 Kiviin]
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2.15 DMA #E#(23(DMA)
DMA il #5 B1 CPU #5il,  FIHAT MRS H AR o B f6 4. Mol e s, BaREmss CPU 1. &
I, CPU W] AR T AT HAR TS AR HIAE S, BUTTE RS EBARTAE.
G H =4 DMA #=ii|#% (DMAl. DMA2. DMA3) , ®/MEHIA 8 MEHEE. G 2 HimEH T4
K EH—AEEANIMEIINAETTE R RPN DMA i 1k /e 4% .
FERHEM T
EHRE
B 55 AMBA 2.0 brifE
B AHB M\$ZH——F 7% DMA #4740 %
B
- WE)\ANEE, BAUERE bR R AN EE
- HANEE—— R A R A
- AgmARIEIE R S
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- IRZ A [EIE3EAT DY DMA f£
- AALFANE AHB 2 B EER (2R
= WA E AR AT AL TANE AHB = (B8 fly-by 1ERE
- A AHB EBELMERESLWE (% 256 1) ATlCE
- EEOARE
m L
- XFFRFRINAE. PAFRIAME . MBI A DR AN RSN DMA 2%
- @ik APB #r 5 APB SMH % 2 (BT DMA &4

W AT E R A

W AT E IR ENAR T SR A ID S5

M DesignWare AHB Lite R4 1L E

B )51 DMA RKRIER

B SCRF AHB W VRIGES AHB 42 1 EEAE U R /b kA4 (AD K 75 80 BE-32 (A
T %

RIS, H TR IR AR SR AR UE VT [ R T 1 3 e 2R

HhhkAE R
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WA H bRREANEiE A FIFO
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B AOEIEN gAY (AR B RS fPtEes B oM
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B A iR AAEH] DMA JEIE
B CSCRFEAN R RAE R BT AR
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B 7 ¥FRETRY. SPLIT #1 ERROR Wiy}
W REANIETE AR ) B OR R AL F R/
B OAE M RRFS AN, DUEBEAT I
B OAEE RN, PMEBET I
B SABUE--AIH S, HEl DMA AR50 2T g fs
B EESUE-- ARG B E DMA )
L IR TR 2o 3 eIt Al
W ERFRPUL R S RN A (0] 5 38 T 17 ) B A7 4 Y 1 I
iz =xz)
B JESMEA HARAME R TR (% 8D
- WHETFEN
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2.16 MDMA #E i 23(MDMA)
MDMA & —FE L E . W gwiE. mrkfs. 2RI 2@IEN DMA #6188, KA AXUE B4
.
FERHEM T
EHRE
B OMSTRRG . ME R CURI S R
W ik 24 ANEIE, BRI E AR — N E
TR AR (RN IR AR R D
B AW AXT EHM:
- XEZERMmA RN
- A AXTEREO W EEEEARR AXTEE LRI, e R a2 1 it
- XFAHE AMBA JZ_EAFE ACLK
B NERINE. NERISMNE. AN RN LU A IS DMA 4%
W RPN AR O CEANEIE) , FI T SRAM B3E T 27 A48 SCLEROA7 it s P2 21 3BIE FIFO
B AMBA 3 AXI/AMBA 4 AXI #%5 £ 41
B AHB/APB4 M1, FH-T DMA | 85 4ufe
- AHB MIEXSCRR 0% (hburst = 3'6000)
B AXI EHE S L AL 51267 GER TS AXT 81D
B AXI E8OMFE S SER: Endian B30
B AT AR T
WA O AR A T R il 1 R R
B e IR AR
B CRREESUE
— KRREANIRIAE R S A e e 1 () P I
B DMAC REFE R H
- NN ER
B DMA {R¥FIhRE
m SRR DMA $F5 R INR)E — K S
B 2% DMA L2 kS5
- DMA B4 N5 % . SRIFI 585 DMA 1L5sk
B R AXTAER AL
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M7 E SRC/DST £ HefEh A

ZAVRAEHL, FANEE SRC AT DST &% —A4
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BEHIES, WMEAMRY, F4 DMA S rgnfe
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BeEn
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T 1 B S 4 9 P mIOA 512 4r

T ERARTERFSS

VB E O RN 1R 58 R 25 BR

AIHC B ) AXT AL 498

DVERAE [F)— 8 O B IR R 3E S0 2 2 55 SRR AR S8 B (1 3 55 R %I J5 3

F e 11 b R R R 3] 5 Mk A

TR bR B b AR s 2SS AR v X 5

M VB S 2 B8 32/64 fir

M O FR AR RN CTERED 5 205 5038 A 28 58 FE A )

E¥i):

P VYT AT 38 FH 2 A7 4 B T & F Z5 A7 3 10 A B A IR OR3P T R, 0 S AR AR e AT 240 e B M A A
AEERS (ECCO RY DfE Al 24 IE 5 LURP R R AR UL LR %, RE TS L B 104

- FIFO it #5482 111 ECC f-9 Thig

- M7 UID fF# 42 L) ECC fR47 ThRE

- AXI EENM ECC A The
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2.17 AES LB E% (RTAD)
FERFEW R

£ XSPI A a5 S 5 R R S0 R) E AT S0 128 A fiss (BRREZ 70

& [FAHEEE (CTR) BN AES, WA SR GRS GRE=4) .

& SCRHEMTEBCR N

& UG EEE T e /R

& 52 DU N X

& XHGE RLEE: 4096 777,

& DX E 5N BE L .

& AL R AT MK AAT .

& EANXEHEAE K 128 %A AT I E AR\ AN = R R R 58 SURIBEALE . RN
FREFPATINE R, 202 — A

s B LA PR AN S S LR A

& NE5HESE, WHRBENS .

& A8 L CRCEAAHIEE.

S2HF xSPIFEUHLAE] .

TEANPATE N, AT LB Rm #8550, 76 ABS ME M2 FinEa Ry 2.

AMBA AHB MRz, AXATIERE 32 Arr Bk vy i 47 U5 1) (<42 p AHB sl 2685 %, IF BB A V5 A

(L DR

2.18 SDRAM [Fl B BBV 74 2%
R —NERET] AHB SLZR 1K) SDRAM #5028, B 2 1] LAV ) N 40358 SDRAM/LPSDRAM A7 15 7%
E%’E‘&%‘@ﬁﬂ?

P> SDRAM W AE %%, B LIS A B

HA 84 16 . 32 437 %8 A K A 2%

13 f7utibAT, 11 A73thhik5], 4 ASPAE X IR 4x16Mx32bit (256 MB), 4x16Mx16bit (128 MB),
4x16Mx8bit (64 MB)

ITHEBE PTG 11, 1260, B 13 A7, FIMEERTRCE 8 2. 9 fr. 1047, B 11 47

SCHRFF PRI

H AT AT A DX 3 S A B

SRR AR

515 ] R
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CIETEE R 2 it

SCRFER AR AL

IS B E T SDRAM _EHIIEAM
CAS iR 1,2,3

SCHF EBIRHTERAE, T g Al B id
SCHRFIBRE P {5 AN R

2.19 IEPEHIENESS (FMAC)

PERAECFIE BT T R BT HEAZH, AR —AREd. B DR IE A A7 R R 5 K&
I HBEA: B . BT SRR N AR G P X, DA T SE B R fkh e B (FIR) 0GR ik b B (ITR)
SR IR .

TR TC AT AL B 38 S T AR E BT K IR A, TR AL B 2 DAAAT HABAT 55 ZEVFZAEOL T, 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, T IERIEGE ) e

16 1758 ffi N FH % H Ha

256 x 16 & 2 X

WA R 2 7] 8 LEANEAR M IX (AN, 1AM, A g AR SRt 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 ¥

2.20 CORDICHMb¥EESE (CORDIC)

CORDIC BE{FiH 5L e Al #e e B (CEERE = A 80 AT FInE . @M ayuzEsl. it&8, 5
T REPRAE N b B ek it

TERHEITT

B SRR AR R AR

W SCRFIEARFR AN AL B 5 5E
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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

2.21 BT Z- A A SR KB IBK AR BT (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

& BdElE: ADC HEsAfE (CPU/DMAD H¥iii

4 N0 i B RS S A P A

@ | Sincx JEP AR BEEMEUEA (1.5) , KRR (51X 1..1024)
& 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)
R S BN IR
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AR I IR SR LR R 7 =

® MK

& NHEER AR

& SR

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

SCRAEIUE T

& (RBIEA R A AT A e B

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

& ST IR R R SR AR

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

BRAWE | A0 S m R B AGT I 2 PF h ZE N ) 7 AR A 5
SR AE RSN

& S AE B K OB AN R IME

& BRI

SCREBKERERThRE, F TR B R CGRELT IR 2D

R DMA B HUR 48

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

& FNEEATRER AT, PR AR AT W] AT U A A R N B
& RN T, R RAT e
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2.22 SEEF BT (RTC)

RTC & —HIESHSATIITH S, WE B, wr gt 5 piThee, BB ) iR & S b i o

BE -

FERHEM T

SEIF I AR (RTC) 22— MHSLIK BCD JE I #/1H 8

BAF SRR I A4 ME

T G AR A B B nge L B R

P 32 A AER LA, oy By R A B UL - B (BED

MRSTI 32 B0 75 A7 A LA R

P4 i

P 32 har e B AR et 40 By B AL B Ul « B CGEIJD

PIANIISLIR 32 A7 2 725 6L 2 g ie i B 7 A0

Bk E R AT Re

SEINERI . — AN RS B I A B R (50 3% 60HZ) BEMS T 20 H DIk

=N ATC B A I R N AR AN A, A AN AR A DU A

I TR Bk e

AR AR, FIEARDIFER T R RO

AP/ E R EER, SR AL MR B MEEE RS RHEBL N2

RCC 777 #5ff1 8 RTC BLER H o i AR FFTE TAEVE R, RTC TEATIAEN R &A1 1k CELHE RUN K,

SLEEP #5{, STOPO #:0. STOP2 #i:. STANDBY #z{f1 VBAT #=)

B RTC &AL 2 P BLE AT LAE MCU AT KT FERE X Rl (SLEEP #£3X, STOPO #x(, STOP2 #X
3. 1 STANDBY #iz{)

www.nsingtech.com
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2.23 B /BT (ADC)

12 fi7 ADC A FZ &I 1) s A e 2 . 354 31~ ADC,  ADC1/ADC2 7] BAZH X ADC;
ADC1/ADC2/ADC3 f] LA % 3ADC. &~ ADC % 20 NS FHIEIE, &/MEiE R A/D H4diE il LA $
. - B, TR AT . ADC BB AR (AR TE 16 MR A7 . n] DU AR

A T 1/2/3 KA R 2 B 8 R ARRME N, FFH ADC BI% B8 (1) 5 K2 N 20MHz.
ADC FER IR

SCFE3 N ADC, SCRFHLSG . ZESMHIN
TR 1260 10 PLArHER
SCHA AR FE, 3% EXTUTIMER
A ADC A 3 MELE T 14
2 ADC R LT, RAFSER, B 58 BRERE AU [ 14 1/2/3 A4 w] fid A Hh
SCHF 4 P A
& FEH
& B
& [
L JEEEEGT By
SCHF A RLHE
H A HR B — SO R EcHE X 5
FIT A SR PSR sF [ [ 3 P S r S
A] A N ERZE N (AT RO IE 3T A
ADC T{ERHPok H PLL B4k AHB B4
¥4 AT DSMU, DMA & #
B FIFO SIHL RN i 4 460
Ja BT A
& SRR R B R N
& ERRAE AT E RSN A RS (GPIO S N A BN FRE IS AT SRR Bl R R N
B R
& FETTRIRREEEL R x1, x2, x4, X8, x16, x32, x64, X128, X256, X512, x1024
& HRAHAL0-10 AT E
& 16 TS R as
€/ ia U GEE
& SORRIE AR AM
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& SCRHmAEAM
W £ ADC i

€ X ADC #:0: ADCI fil ADC2 A&

¢ — ADCHx: ADC1. ADC2. ADC3 H%&
B ADC I TAEHEAE 2.3V 3] 3.6V Z[A]
B ADC CRAEFE M LR AE Vier A Vrers Z 1]

2.24 FFEHEE(DAC)

DAC & H /By, FEREEFHN, R . DACHIRA 8 sk 12 M FEl, X HF DMA I
AE. 2 DACHCE M 12bit BN, DAC #d ay LU 58 A 4 55 24 DAC B E Dy 8bit B, DAC #¥s
AL XS 5. R4 DAC #3A — MHOL e ds, IMSL AT 4. 7TER DAC #EUR, &4 DAC BERT LASH
ST, AT LA DAC (DACI&DAC2, DAC3&DACA 4 —41) AR BEAT#4F 8# . VREF+HlL
51 NAE N DAC % U, i DAC (3 Am R 5

1 DAC Hir 5 PR B A EERT, DACx_OUT 5| BImT LLAE@E A A At (GPIO) o ] LLEFEM:Hh
JE F DAC %t 22 e s LASRAS 2 R sl i FRLIA

FEREI T

AN DAC W N —AMRSZ ) DAC # 4 ds

SCHE 8 ArEk 12 fidir i, BHETE 12 AT o0 A6t SR A A 6 S5 R AR

X DAC SCRF A0 8 Sl e 4

A~ DAC ¥J3FF DMA Thfg, IF3CKF DMA T i fe iz kil

DMA XU A5 2 ) 15 45 e e o

WEFE . BT SRR AR

DAC #itth 3R 5 Fr B AMEGER:

et A R R HE

N2 H R SCRE Veers

IRl A e 4

2.25 1AL L AR (COMP)

COMP F B FH T EL IR AN N0, B R KN, AR LU 5 S H s MR P o 24 INP 4 A\ iy R 1 T
“INM 5 N i B PRI, PR R4 o R FEF, 25 INP i A\ o FEUR I T INMC % A\ iy FELR I, AR 4 HE DI
o

PR A FE I REW T
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NE A 64 K0T gt i) L 2255 VREF1, VREF2
SCRPUBIET B, DR AL

WA AT B K
SCHF 4 AP YRR IR S5 4

Pe 4l RvT i B 1O i Bl e i 2%, F TR S, OCREF_CLR HF. RIZEFAF. 7 A i
gy NABIE A A 3% 1/O %5 . VREF1. VREF2 A ) 12bit DAC [ 8 4 H
A R RS, EPUE ST 7 R AL R iR

YFFEFS (Blanking) , TIHCE 4 Blanking 191 B
COMP1/COMP2. COMP3/COMP4 1] LA i & 11 L 2%
AE I A TR 5 0K R G Sleep AR R

A TG BRI R
ELWSY T ERNGN
G B TR R A

2.26 HBESEZ I (VREFBUF)
ZG A NE T HESEE s, aH/E ADC. 12bit-DAC. COMP N #5 6bit-DAC [ HES%, Wnldd
VREF+5| [l FE AN A H B S %

2.27 ERSRFE 1M
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% 2 DN EEEEER S 4 D EPUER R 7T EMER S AL 3 NEAEN A By 4 MEAER S 5
MRTHFEER 4%, LK 2 MHSEE T IHER &5 2N DG T E N 380 2 A R GRS E I 4% o

PR T e 4. WAER &8, FEACE I SR MR DAL & I 4 1 DI fg -

F 2-3 ER R TIREELE

EBTEE TR SRR THERRE | WAARK WIR/LEEE | TN
ik,

ATIM1~4 16 i1 EE 1~65536 2 [A] (AT = B 4 4 4
SN
) _E,

GTIMAI1~7 16 7 S 1~65536 2 ] (AT = 8 4 4 WA
VAN
) _E,

GTIMB1~3 16 1if MR, 1~65536 2 [A T = B4 4 1
VAN

BTIM1~4 32 4% ik 1~65536 2 ] (AT = 8 4 0 WA
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LPTIM1~5 16 fif G 1. 2. 4. 8. 16+ 32. 64. 128 0 WH

2.27.1 EEREE e 3 (SHRTIM)

SR AR R I

R R I B AR A 12 B R R, E TR T U T kot v R I R e e
R, (EATEIT, At [R5 A A R I A

e I B R Ak, T ST R B A . BB RS B OB ECR A LB e DA
T RIS R L S B Fie, BT R AR RIS S (PWM. AR

JELRE Ton...) » MTTHE KM BT INO TR L

NI R, %8 LA A R MR TIAE, JEEH 5 B0 ADC FI DAC B8, AN, %
o S E AT AR BRI, AW AL HE R RR AL, AT ST 22 2 S

FEREMR

m BEN T
® 100ps 7 HFR, IR BSCRE e HR A, TRl A Sk A 2T U S A bl AR T
° ;??ﬁ%ﬁiﬁ(ﬁﬁ%ﬁﬁﬁ@@lﬁﬁjﬁﬁ%ﬂsﬁwﬁ$ﬁ(%ﬁ%ﬁs%%$Ammm
® 12 iy L A AR AT S N R TT R, AR SRIEIE 20k 32 MENL R AR
o EHULLTHI T L 2RI 1 B2 MRS R R, ] 2 DB 2T R MR 7 5K
B 2L 10 MAERFAE, TR RER T
®  FIgMREMRIEAL A Rtk
® 10 MHMFH TP DA
® 10 /MHEAM T AR R T UE R A
® R JHVH e AN A RS O S g
® 10 MM FIER GPIO BUE B LSS
W P OKIHIE AE R A AR S
® 10 M T ADC ##ds il R 155, ADC fil %15 5 4 WUl B4E = EL AT T
® 3 MAT DAC i Mk (55
® 7 ARG T IR A LE AR
B EE R

® 6 HEIIREA A AT S IR ORI BN T E I T
6 SRR A\ AT AU SR B L s

R GRREAR AT AT RN, B uE Ay
XHEIRAL AR A & TR E RS Ry
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%> SHRTIM SEHi ] 5 AMES R A 4 N/ i s 7] 2

% Tl Rekan 2

® A PRREAEA

o Y ARk

® ki

FRAEAFE R, 0] R A A R EERE, SR 32 A R T4
g A&, A MEHRZHA 14 NE

7/~ DMA KR, BZEA 14 N, FEE RS2 75 A7 45 8

2.27.2 B E R 2H(ATIM1~4)

FRRPSHIEIN 28 (ATIMX) EZR T UL RS SHNE 5378, SRS 5 6 bk 55 A 2 4 1y
WM. BTN R EAMG i hAE . SEHR AR TN, & T EhLE

FERHEL T

16 fr @ hde it Feds . CaTsedim Bit#, i, m b/ it
16 FLATgmAE Pl et . (PSRBT L BN 1 3 65536 ] AT AR
CIE Vo Ve

ATIMx £ % 9 /MliE

AN/ EGEE, TRy : PWM S, i B, sk Bt . dmaiiER
2SR IE I AN RN T

W AR AER P A BT/DMA -

ERHA

il A

LIPNETHEIN

it LR

FIES RSN

BEIX I 1) AT 4t A5 ELA M H

& X7 ATIMx, I 1. 2. 3. 43CFFDAE

AR AN AE 2 ] E I g

ZATEIS 2 N ERERRAE R, DASEIILE I 28 ) [R] 2D el

g GEZD i H T BB AT PO AfgAT g o7 Ar
BRI D T = A R

fisk A NA'E SR A/ B o 2 T ] 0 R B

*® 6 &6 O o
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2.27.3 i@ € BT8R (GTIMA1~7)
SR B (GTIMAX) EEAT BN F e S ST RS B I 58 BRI A

BV
F W R
U IS R DAE IR S s w6 S Gl 5 17 1 M i o G 1 S o O [ I VA N )
B 16 LA T e . (SR ECPTIC BN 1 3 65536 Z [A] AT 2 AR
B GTIMAx &% 4 M#iE
W CHIE TR PWM S fr i b SR L A 2R
B R AR A ET/DMA:
& FEHEHEM
& A
& IR
& iR
B AEE S T e A
B DAEN AN AR, DASCEIE I 0 [ D B R
R (ERD) gmiddss . FTBERIs T Pl T e 7 hr
B ERAGEEREE O BT AR L

2.27.4 1B 2 N 2 (GTIMB1~3)

SFHER 2 (GTIMBX) LRI TL T 54 MG ST MRS 2 1o 5 B 72 A
WIS, SEFEREE (GTIMBx) 7 AR ThAS . JERKHE AR % DA

LB F

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

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

CE [EEN Rt

GTIMBx % 5 il

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

WR AR AL AR BT/DMA :

L JIER TR

& fil Rk FiF

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

2.27.5 Z:Aili 58 BT 2R (BTIM1~4)
A S B B A 32 BD R B R,
FEREAR
W32 L A R
B 16 BT AR, MRETIEE N 1 B 65536 2 0L )
B A /DMA AR
&

2.27.6 (KR IIFE B B 25 (LPTIM1~5)

LPTIM J&— A~ B NI BRIEHG 16 Goit i 38, & AT DAZE AT A HAERLS T (RHEAT . LPTIM i BA7E B P BEe
RIS FIZAT, ATCLRAERa 40, Bedh, LPTIM AT LIS R AR AR, LUK (T RES:
B T BE

F R F

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

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

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

A E R (PWMD

AT E 10 Btk

G A

Fikr AR, SCRFR KR TR BRI CERZ AR IESD)

2.27.7 B E B33 (WDG)

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

MSLETIH (IWDG)

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

FEREI T

BT 12 B H s

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

AJ LAV HC 5 A7 RIS Dy AE Rk i

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

HOEIH (WWDG)

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

TR

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

& R EERAE N T 0x40

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

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

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

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

12C £ E B RAR W

B 12C SAMTEES 3 A

M A 2

Z BT RE

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

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

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

J Ay

SV T A ST AN R RS ) R R

P TR s A4 e

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

M SMBus #iE 3.0 KA1

i ACK # I B CRC (B ATIRR A A ISR IR
iy A R B A ]

SCHREHBAE AR AT HMX (ARP)

EX RIS E

SMBus ##

RS 125 AR A G

*® ¢ O 0 0 o

B PMBus rev 1.3 frifE

HAhThEe:

B AL 8 FATHIZEM X /A DMA IR K G2 X

LI Ryl o o8 &

B ST ERE, A 12C @ FE AN i2¢_pelk BHT AR I S
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2.29 RIEHISMERFEMEIERI2S (FEMC)

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

W SRR RL R AR

4 SRAM
¢ PSRAM
¢ ROM
4 NOR Flash
¢ NAND Flash (SLC)
4 LCD (8080/6800)
B SCRFRAS NAND INAEH, B4 1bit-ECC ARl 2204 2K 715 4dfs
B SRR FRPE SRR AL (Burst) D5 HIMES, 41 NOR [N47F1 PSRAM
W SRR 8/16/32 B LR
W NP SRS AL R e
W YRR AT LSRR RN R B
B RIESNBAEE R B TR, A 64 fn AXT Vs )5 R NZELEN 32 A1EE 16 F75E 8 A7 il sk, LA

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

W SRR

2.30 i R AP BUR 83 (USART)

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

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

B SO RS
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N

SRR TS

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

SCFFE 1bit B 2bit 15 1B A7

SFRE RS RTS. CTS

W HF RS-485
Y+ DMA Wtk

HHE LIN f

PRFRACE, fEP R AR 37.5Mbit/s

SCREPAN F T SOR B30 B P98 FIFO

SCRAEAF A 38 A R B3 A
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SCHFFZACPRERELE . WORMBEANDURES,  WIEE AR BRI S, R0 I 2 R A 2 A st bk b iR o
SCRFRB AR, Fo v P AR AT 3 X e [R] 20 3 AT 845

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

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

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

BrARiR . LIN AT DA K 2 22 v DI A5 m AR I 75 e 25 H 8 3R/ U i

P (A E -

BERERA

USART 1" USARTS

UART9"UART15

SR

Y

Y

EZ ik

LIN

EEZEE

AR CEXD

B e RN

TrDA ZLAME

DMA 8 U =

= T Sl s Bl Bl s e

<|=<|=|Z|=|Z|=<|=<

LRGN

Y = LRI, N = ARz

2.31 R DIFEE A R P B AR (LPUART)

IRThFEIE H A R % 8% (LPUART) & —FMKIhEE. X T, Spb s 4Tl 540, LPUART A] LA LSE.
HSE. HSI. MSI. SYSCLK A1 PCLK 2t sh. 4%+ 32.768kHz LSE 1F A 40EES, LPUART nJ LA L/EfE
STOPO/2 {RINFEME R, R AIEEH L A IA 9600bps. LPUART S da e . i85 il B e s, mf LARG:

fE4b T STOPO/2 £ CPU
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[, 2 MCU L{E{E RUN #x0), LPUART 0] DAYE N5 i S50 8 R o P AT DR I R yE D) 46
HSI. SYSCLK F1 PCLK PA3RAS 58 v )l (5 3 2 o
LPUART F ZE4EMEU R

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

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

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

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

e B IR RS ] RTS BIME

SCHF STOPO/2 ML BIFAR A RRAGAIAI . iz oh KAER AR I . — S ATHC B B 747 (1732
)RR S 8 71T

2.32 AR PR R AR B # /M (FDCAN)

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

ItAh, CAN it FDCAN1&2&3&4 i657 15 1SO 11898-4 FRlsE (I (8] fili 2 CAN(TTCAN), A5 F 4[R5 [A]
fl 23R . AER RGN AP EE AL 4M3% . FDCAN&2&3&4 HL &I 8] fih & D AE L FH I N 2577 8% . CANFD
A5 il R RN R fid % CAN Jd {5 — (.

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

FEREEW T

AR RS, AT P

B ORFRAIRR S A ERIRAT R AR, MR R
W32 PRI X, 8 T ARG X

W (AR R A

B OAECE 1 B3 AR T

R

n

n

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

43 /187 AR A PR A F] Nations Technologies Inc.

Fif: +86-755-86309900 f%11: +86-755-86169100
E4t: info@nationstech.com Hf%w: 518057



\ Y

A\

»

BBz

SCFF CANFD, H% 64 F 4R

SRR SE 4B AR SEEL I TTCAN 1 2R 2 4 (X RF FDCAN1/2/3/4)
XHF CAN Hir HEdsx

S FF AUTOSAR it

SCHE SAE 11939 frifE

SR O IE A ThRE

A AL B )30 FIFO

PSR e B Rk R S SRR

W% 64 ML X

m% 32 L HRIE X

AL B ¥ K 1% FIFO 5B\ %1

AIHC B K IE AT FIFO

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

A5 i PR R R
PRSI CAN W AZIN B AT APB A 2RI b
SRR AR

2.33 BATAMEEO/NESHRE (SPI/I2S)

SPI VPt G AN B A& LA/ A L, [FP . #3477 2E S . SPI AT AR L B e E AR 2 40, HRaE
MR PEIEAE N B (SCK). AT T2 M HTE, ARG F — 2 0UR) Bs 20 XA B LR AR, 38 SR

CRC %55
128 & — B Al HR AT COE R . & SCRP DR S 3ibn e, ELHE KA 128 AriE, MSB Al LSB Xf 5 brife,

PAK PCM AiifEo ‘BFEER T A, o DL TAETE A 2 AR o e /BN &I, ARl 4 1 4
(B SR LI 5 5
SPI 4% () EZ I Reln

ST AT T A5 A
PERER S WIN EawiIE R
SHF 8bit B 16bit 235 ik 2

B LI e ]

P A B ik R

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

S ¥F DMA f£ 5 R

B/ R 3% FIFO 8 745

128 B FEEDhREMT T
TR AT [ AR

SR R S URI B U3

4 PP SR AE T LA RE: KR 12S bR, MSB X 55ARHE. LSB X455 hRERI PCM ArifE
FARAEANZ AL E, YO M 8KHz 3 192KHz
S I B Al Mk T T

4l 77 7] MSB

¥ DMA f£5 SR

SCHREZ PR iR AT

2.34 ZLBATIMEED (xSPD

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

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

TERHEIT

B 815 SRR DY/ )\ A

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

S FFMotorola SPI:

€ Standard/Dual/Quad/Octal SPI

SRR SRR E R (SDR) AU # % (DDR)
DI I, B RS SCRFDDR A% 46

SCRERT N AE K

T[] FAs ORI A A7 IR AU, itk 25 B AR T I
B R FIFO FH TRk A

OV 8/16/32 for Ei 4w i il

1 H132x32bit TX FIFO#132x32bit RX FIFO

X FDMA

XIPAE S HFSPLEE, A S XIPE
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& SRS
& SCRRPEETIR

W SCRFEXSPIONMEIATACRS E 2%, RIXSPISM A Ch S SCA7f, AT ARSI B2 SC B sl 9 IS CPU
PAT, AR SNk T DR L, e v I I A RE /AR RE, RS DI TNVRIX, AR5 ]

B TEFH4TNAND FLASH. NOR FLASHAIPSRAM

B CEHUREASIRRANR S e A ], MU SRR Ao, EHUSETT By 52 D A i o 1
10, MU #RT 2 HA F dkfA

SCRFZ AR HETIRE

2.35 B F AT B R EE XA 48 0 (USB_HS_DualRole)

USB 0 /g 411 (USB HS Dual Role) , LLNFK USBHS. USBHS #% il 8% 5 7 $2 (it s At A4 4 A % 422 o
A IFRERE . USBHS 3C#F Host BEUAT Device #5230, USBHS &1 7 — MW USB i PHY, WL
BB R . AiE, R EAME PHY & . USBHS AILLSZRE USB 2.0 Uhs AT LI AT DR &4 5 =8 (3%
Hi . fEfEH . hWH M ELSEED o b, 7 USBHS WA —/> DMA, W{EXN AHB ML HLE
USBHS Fll 22 4t 2 [ Jis H 40 1 46 o

TR

W R USB 2.0 Hif (480Mb/s) /45iE (12Mb/s) AKiE (1.5Mb/s) Host 52\
B 7R USB 2.0 i (480Mb/s) /45if (12Mb/s) Device 1t

W ORI 4 BEH DT AR SRR T W AR R R A

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

B S7F HS SOF, FS SOF Al LS Keep-alive 4 fift

W SOF ikl ifid PAD it

W SOF fikyidid Py 4% 21 5E I 4% (TIMx)

B SCRA-B AR (D D

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

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

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

W Host BT A B AR 2235

®  TE AR B AR 22 0k 16 A Wi [R5 A% i oKk
o  (EARFIATERECE AB R AR 20k 16 ANt g i ok
B Host Bl N E—4 RXFIFO. — ML TX FIFO A1—AHF @it %%m TX FIFO
B Device B FEE 1 /MAFEHGG A 0, B 84 IN i Al 8 A OUT i i1, IN i sUR1 OUT 3y s 355 7]

46 /187 [E AR A PR 22 5] Nations Technologies Inc.
Hohib: RN R L X AL X SRR 109 5 E R A K E
H1E: +86-755-86309900 f5H.: +86-755-86169100
E4t: info@nationstech.com Hf%w: 518057



L
V) EIRRR

www.nsingtech.com

Bo B oA EAL . TR L s F S AL
B Device MU & — /NI E RX FIFO fl1—A4~ TX-OUT FIFO, &£ 9 4~ A TX-IN FIFO
SCREEBTT T RE

2.36 2B FEZHEARSDMMC)

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

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

R

FHer SD LIS ARAERLTE V3.00

FHeAE SD WHLEH LT V3.00

He#¥ SDIO FRifERLYE V3.00

e eMMC FRIERTE V4.51

SO 1 47/4 £ SD E Al SDIO Fx{,

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

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

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

TR 2 iR

SD&SDIO S Ffi K 512 F 1IN, eMMC B30 RESOK 2048 2711 IHR /I

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

B SCRFNESL H DMA ThRe

2.37 DSI EHL(DSI)

DSI FH1& FH T 5 MIPI DSI e 458 o #8211 & M . MIPI DST ZE ML 432 SEELAT A ThRE B 4% 0
MIPI DSI J5E & SR ThRE . SR AL T RS MIPI D-PHY Z A8, SRV dsi e 1 on 2
5.

TERHEITT

ST =~ DSI-2 |2 (B R B84, K, lanmanagement)
P & MIPI D-PHY

Y HF 2048x1536 @30Hz

TR E IR : RGB888/666/565.
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B ]6-bit RGB565
B 18-bit RGB666
B 24-bit RGBS

SRR A AT

SCRPATY e OB IBIE, SRR 18 4 DM ERIEIE

WO HIE SRR

S FFEE (2.5 Gbit/s) D-PHY #:1E
SRR REALIEIE .

SCFF ULPS #s
SRR A S Bl R 1
SCRFRHRAR SR 2
XREFTE =S AT

B EDP KRR K Mode.
B R AE R AR
B SRR
XEE R E S

2.38 FrFHGELEO (DVP)

DVP & — M RiE. 38K CMOS Ju AR IRas 2 1, w DULARH J7 L Seal % . i SR &E /R . ] 100MHz

B, TG SEE O R £ F 2 ik 200 Mbyte/s.

FERFEUT

B CFEE8 AL 1042, 12 62F0 16 ML HIMES [FD H4TH 0 .
B S7EF 8 AEAT 10 fA7f#) ITU-R BT.656 W4T K.

W S7EF8ALAN 16 A7/ YCbCr. YUV Hil RGB %idiE#% 3.
B RS AL 10 AN 16 K2R Bayer Hid % .

|

|

B HA 320 x 8 7717 FIFO #2008 = 48

W S7EF FIFO i H AR

W SRR BB A U .

B SCRRESEBURI R A

mCRRE R

www.nsingtech.com

SRR b G MCO #id,  BUUE 48MHz) , #4548 CMOS St 24 A% BB R Ak i 4,
i N1 E I 8h DVP_ PCLK. ¥[F#{55 DVP_VSYNC. 1T[F#{5S DVP_HSYNC W2 a] 7 fic & .
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B SRR AR
—  YCbCrd22 #iidt =i
— RGBS565 #fit AL .
— R4 EIRIPEG).

2.39 LCD #=#il#% (LCDC)

LCD #8340t 24 RE3EATHF RGB URACE RIS, BEFS . QERHRMGRMEALE S, XI5 S fa
H 3] LCD bk # A .

FERFEWTT

B 247 RGB Jf1T4ithh (RGB888) .

B EER (CLUD) , ®AEE&E 256 MEit (256 x 24 bit) .
B SRR ERR, MR E e U
ARGB8888.

ABGR8888.

RGBAS88S.

BGRASS8S.

RGB565.

BGR565.

RGBSSS.

B EANETE RARAR O BENLEL ) .
B2t g IEEMRE) N 2bit.
ffiH alpha {5 7E P9 )= Z IR RIGR G

ks

[GAREVAC G NANGIE T

Gamma % 1E.

AETHIRE -

K ER G AN BB

XA o

® 6 6 O 0 0 o

2.40 BFEAE B TE (GPU)
T4 25D GPU, T MR R AH 07 40 W S S 8 B e A ERAE WOR E 5 MR, 0 et 4T
Tk
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2.5D GPU S HrEEDhREWI T :

=
*
*
*
*

ERS

AR K HfTE S

EAEID G

KT L 2R

i 2z b X [ 55 I ) &5 B Bl T 39 5 RGB565 i

mEERE

*
*

300M G &/ AR ZE (300MHz B8, BRKER)
TN 22 47

AR hE KT

*

® 6 6 6 0 o

N

"
*
*
*

m g

*
*

*

-t
&

PROFE TS BRI TE
2

=

aia it

DU IR 2
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F ) Blit #:0E, SCRRAEIL. R, Jiefh. EH O Alpha 1B G

BRI

1EH Alpha JR &
JST Alpha/BiE R &
B/ HFRETF: 0, 1, J5 Alpha, 1-J§ Alpha

W 4096 x 4096 LUFE K/
RGBS B A A b 2

— ARGB&8888. rgba888. RGB888. BGR888. ARGB8565. RGBA5658. ARGB4444.

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

AL1. ARGB2222. RGBA2222
CLUT CEfE#LE) MRIIHHEA
— EHTA ALx &

RLE S0 H i 5 4
AL BN S
— PR
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— B

— R

— AP
m X

& HF 4096 x 4096

€ ARGBS8888. rgha888. RGB888. BGR888. ARGB8565. RGBAS5658. ARGB4444 ., RGBA4444 .
ARGBI1555. RGBAS551. RGB565. A8, L8. AL17. ARGB2222. RGBA2222

& Ram: EE. I, Fhn, AR, AR
m PEREIOIE
& PEREIIEES
L RLIER R &
& TR KT I
2.41 BB gmidisa% (JPEG)
SCHF—> JPEG Zmfih 4%, LU JPEG M4 5 0 A Hs 46 ) UGB IR EAT S B B i, SCRF ISO/IEC 10918-1 5
o
ENCODER SCFFH) T ZEThREAN T
SRR # i S A Motion JPEG 45 2 2 fiif
SCHE 8 A gy B R
I 2 SCFR 3 B R Sy
T HF 64K x 64K (15 K EE KN
SR YCOCr fl BW (IR EUZ 4 75 [A]
YCbCr/YUV4:4:4, 4:2:2, 4:2:0
Al E ) JPEG SRR AR R #
3 8 LA gmAR AR
4N TIRFRE R B R (B AC KPS DC %)
B/ANRIL G (MCU) [HE RN 8x 8
DECODER SCRFH EZE TR T
W CERFU SR Motion JPEG A Rk TR
W CER 8 I R
W R 3 R RS
B R 64K x 64K [ECREE KN
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SCREYCbCr A BW IR EUE .75 ]
YCbCr/YUV4:4:4, 4:2:2, 4:2:0

AL E ) JPEG SCHE kAR R #

3 ST gmAR AR

4N R B R (P AC AP DC )
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2.42 PIXM (ETH)

N32H787 S E AN LUK AN SRS, ETHI 545 10/100/1000Mbps PAA K MAC, ETH2 £15 10/100Mbps LAK
P MAC. LUKMHE L DMA SRIRACEER BRSO PERE . ETH BCSCRE 532 (PHY) G843 bR
#0: MIL. RMII. GMII (3%: ETH2 ASSZHEE GMITEE L), LSBT LK RS B i A% A i

EE%%ET@IDT
MAC Tx 1 Rx i F 4
Wy RO . BRUSOR R i

FRELLS PHY #2528 10/100/1000Mbps $ 8 14 i = .
- MIL AT 54MEHGE LUK PHY 15

- RMIL, AT 54MEHGE LUK PHY 815

- GMII, HT54METIRLLKM PHY @15
XU T A

- ¥ CSMA/CD Hiil

- XEE R EE

N7 FH ity 32 o A £ e 1

XL HEEAE (IEEE 802.3x #{&Hd B AN Je i s D

Y FFiEE RMON 5§ MIB i1+%0%% (RFC2819/RFC2665) #EAT 3| M4% 4t

IEEE 1588-2002 1 IEEE 1588-2008 H 51 1] LUK W 4k G i A8k (78 PTP Zuda 1 Tx 8L Rx RS H 45 H
64 PIEFTEIEL) , TX J7la) b S — 5 Fn w25 st 1) %

R RIE SR Kb (PPS)
SHEEF TR E AT PHY #8145 MDIO (Clause 22 #1 Clause 45) F4:11

MAC Tx Rt

RIEPRAE EAEAHT A H SFD

N R PR AR i A O AL SR g 32 FRES

BT RANEE A E B4 A CRC FIE 7R 71T (PAD)

PR FEHR AR, DASCHRFRR M DU I B8 A0 8 ik 16KB 115 284 LUK ) Hids £,

A FERE AR (40~96 £, LHEKE N 8)

IEEE 802.3x Jit 42 il 2> TEFAS N A BB TC I e el B B i 2 S5 Ar g 5 B A (A TR )
PbhE 7 BB A S E He, DLRRISEBIRE P VLAN . BHRmiEe (s a sy ESs-2 R
FEHD

REZWHIAN . BB A VLAN b7%5

FEAR TN, AN AT S5 K/ S A
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SCRFR N B H B R 2 T PA B GBI ) VLAN A28

MAC Rx i

el 42 B B3R PAD Ml CRC
Flos At EMBRET S A SFD
R YRR [ A B PR o]

R otk g

- A48 frsEE HIIHEE (DA) REIESS, AN FEATENE HE

- A48 frlEibal (SA) WAL ES, AT D

- eAfE AT IERS (Hash) , @M T 2#MEHE (DA) Mk

- SCFHEE TR 2 F b B

— HFRRAH, RHHTENE, BEEERITEEEERE, AT Mg
- EEFTE NS AR (OEIERD S — RS

B o P S 3o 90

- BT VLAN f5%5: SERVCAMRRA T IE (T MTELN T VLAN bR T i 38D
FET 5 3 JZME 4 ]2 FET IPv4/IPv6 [1) TCP/UDP

SCFF IEEE 802.1Q VLAN FREEH A B a0 H i) VLAN FR%%

AR szt P2 g i 0 R AMID JBE AR

RN E R AR R (BT

CLUB SRR BLIN 3 3 2758 4 J2 R0 A fif

MTL Tx A Rx i 4k

32 LS SR GERZ R HIFE 7 A1 MAC)

8 FH 1 5 1Y) FIFO W AT 5 A5 4

A5 FH A0 23 R A5 000 A T 1) 5080 0, ) A

T 70 FIFO #4183 XU 1 RAM

YRFESER (burst) KBE, HIE MTL Rx BAZIEE Tx BAFI K/ —2F5, DASCHE MTL B & A i 58 R Hd 1%
i

TN AF B AT R RE 77 CBIEBRIA 64 7715

MTL Tx etk

2KB B A W] 4w R{E B8 7110 & 1% FIFO
RikEz ARSI
Tl KA A B R AR (BB
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P TAERT B B = AL R AR

FEIRpRgE . REEEPsE. W EEIRFIRE (underrun) I FE I A
THE AR IPv4 A5 F, LA TCP. UDP 8¢ ICMP #56 Al
Wi R I% FIFO i EFF MR (T R AEpuknskit 4t
KO AL 4

—  VLAN FR%54d A\ BUE

Y NS N REEH PN

- 3 3R/ 4 BRI AR NP
- PR

- I TR

~  CRC A1 PAD #%

MTL Rx 45

2KB BA 1] fic B A 13I8 FIFO

Bl 45 B SR — AN BAS)

7£ EOP/EOF 2 J& (HIMEM#) Al SOP/SOF 2 Al, ¥ Rx IR EHA Rx BAFI
BEAE (EUEEAD T, W4FE Rx AFIRME CERINE S 64 775

AL RN, AT DAAE BN 8 A i R i B 5 BANK e i 22 N P R e
SRR RN (KA TormEdEa

W N EIN FIFO AR R R (AT ) 2B bk okt A7 et

R4 Rx BAFUIE A 000 B 30 AE BeEr € Bl 45 5 508 R 15 5 3 MAC

DMA Rtk

32 frEE A

AL FEATRIHS R A% b 43 73 B B DMA

DA £, 3 45 00 AT 1) 030 611 DM %0

SCHF LA AT S5 1 7 O B A7 X -

SRR IX (AT IR

FIRFFAER OV AE /D> CPU T TRAGIE L N AR ER . CREANM IR R v AR 2214 32K 7715 A
AR I AT FUERHR RS

Tx DMA 1 Rx DMA 5 /() 5 R A BE AT B,  DARAL BB SR 2%
R Gt A2 2 TS [F) B S AL T TRt 2 v B

e T A0 1) 2% BN 5 B D A

FRWSORR 3% 51 3 2 8] STRFRC 0 5] € A e Ak
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W AR AR

B AT CSR (BHPRA AR Uy [l A1 =LA 42 1 A 57 350
W SCRF TCP 2 Buikdar (TSO)

AHB 8O

W32 AR, TR EAE U]

B /i

B ORMRERE AHB RREAE (EERK . AE REEHFIRE KRR
AHB M O

B 32 fu ¥, AT CSR HITTIH

C ANy R

B SCRITA SRR R

MII/GMII #11 K Loopback 5, FIF ik

DMARZS (Tx fll Rx) {EAPIRESHL

TRIRE A2, 4 RIEREHSZ T FSM IFRIRAS A FIFO 37T 45
AR R ARAS B

MMC (RMON) #iEk

T Tx B Rx Z X FREHE IR a7 42 3%

T Tx B Rx R FF R EHE IR a7 42 3%

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

2.43 BHATLRBK T HE T (CRC)

CRC 5 e Al RAE Ha e LE B2 R, 76 8 . 16 f78% 32 S AN Eicds b A= i CRC HE 455t 78 HoAth B
H, 3T CRC MR TR Bk ok il se et . EIRe 2 EhsERITE R, SR T —FhIGAE N 17
SERENEN 7. CRC W BRITH B TAEGAT I tH R A 125 42, DA S5 BRI AR O AR FE 45 € A7 AL LI
SHEZBLLMITHE .
TR
B A CRC-32 (Ethernet)d: i £ i: 0x4C11DB7

@ X32+X26+X23+X22+X16+X12+X11+XI10+X8 + X7 + X5 + X4 + X2+ X +1
B AP EEEREZER, HEZMA KNI E: 7460, 840, 16 A7E 32 11
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FJALFR 8 Ary 16 f7EL 32 hifi NE A
CRC ¥MH AT i &
BN\ B RO A A A
WERINGEM, DA G TSI e 2

32 i #dE CRC HE I AE 4 4~ AHB 4P E#] (HCLK) 58/%

SCRAEM 32 A7 fids Cal Bl ilm i Bl A7)
b N L 0 T R TG L
SCRF N B ST e Bl (ATRCED BEAT A B

2.44 ZEBIELEEIT (SDPU)
SDPU ¥ SAC F1 SDMA fih4h 476 —ift, SAC i35 AES. DES. SM4. SHA fil RNGC (W ib#) Hik.
SDMA ¥+ 555 I\ SRAM 155 SAC, F¥itH5 45 M SAC 1655 SRAM.

SDPU == Z 44

¥ DES X FRE L

® I F DES Al 3DES If##iz 5

® TDES 37 #F 2KEY #1 3KEY
® FF CBC Al ECB ##,

Y HFE AES W FRELVE

® TR 128bit/192bit/256bit K
® FF CBC. ECB. CTR #z

HHE SM4 RFRE

® I fF CBC. ECB Fiz{

Y FF SHA 28595

® 7 #F SHA1/SHA224/SHA256/SHA384/SHAS512
XFEBENLEL (RNG)

® IFEPBENIEL (TRNG) FIyBENLEL (PRNG) R

® S7FFLSFRI29 Jhkb#

® U FF XOR & JFfTH

®  7FF FIPS-140 CAVP

SCHF RNG A A S RN 47

Y FF FIFO it &

® it FIFO Mt & kS
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B 7 HF SDMA ¥ L

SCHEIEIE AHB $2 PR AR IE y 2804 )\ SRAM B 3% %i 3] SRAM
SCHEIEE S 4G SRAM e bl

SRR B ALK/ 4KB (1024words)
SCRPBUE A M

Y HF CRC16 46

SRAM 1 K32 #F 2MB (512K words)

TEVR/ F AR M bR =1/2/3 (5 B0 T SCRAEOE B3 b

2.45 JifED (DBG)

Witk ARM ] SWI-DP #:H, 8T R N A B A AT AR HERA T R, Jlid JTAG siA 47 B2 U7 ) s
PO N 2 A AT PR R BR B o Pl BR Ry A SRR R 5, AT ISR o #T
DBG = Z 5

7 257 V3R

AR AT ERIER

e R

JTAG Vi

AT 2R i L

fith 2 25 4 N\

AT LR R R v 1

[7i 245 R B vy

R TAFERL R R T AT R
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e
e

BGA240+ 25

B
AR

M

1/0

=
A0

Fail-
safe®

XHF

AHEHI R e

NN

HEX

C3

PE2

10

TT

Yes

TRACECLK
SPI6 SCK
ETH1_MII TXD3/ETHI_GMII_TXD3
GTIMBI1_ETR
DVP2 DO
FEMC_A23
USART5_RX
FDCAN4 TX

D3

PE3

10

TT

Yes

TRACEDO
ETHI_MII TXD2/ETH1_GMII TXD2
SHRTIM2_EEV
GTIMB1_BRK
DVP2 DI
FEMC_A19
USART5_TX
FDCAN4 RX

D2

PE4

10

FT

Yes

TRACEDI
SPI6 NSS
ETH2 PHY_INTN
SHRTIMI_FLT
GTIMB1_CHIN
DVPI_D4
LCD_BO
FEMC_A20
USART6_RX
DSMU_DATIN3

D1

PES

10

TT

Yes

TRACED2
SPI6_MISO
xSPI2_NCS1
GTIMB1_CHIP
DVPI_D6
LCD GO
FEMC_A21
USART6_TX
DSMU_CKIN3

E5

PE6

10

FT

Yes

TRACED3
SPI6_MOSI
SHRTIMI1_EEV
ATIM1 BKIN2
GTIMB1_CH2
DVP1 D7
LCD Gl
FEMC_A22

Al1/B2

VSS

w2

Bl

VBAT

VBAT
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RTC_OUT2
RTC_TAMP2
PWR_WKUP4
SPI7_SCK
E4 PI8 10 | FT Yes ETH2 MII_TX CLK -
LPTIM3_IN1
SDMMC1_SEL
SDMMC2_SEL
FDCANI TX

RTC OUTI
RTC_TAMPI
E3 PCI13 10 | FT Yes RTC. TS -

PWR_WKUP3

C2 PC14-OSC32_IN 10 FT Yes PC14-OSC32 IN -

Cl1 PCIS- 10 | FT Yes PC15-0SC32_OUT -

0SC32 OUT
xSPI2_100

SHRTIM2 FLT
GTIMA7 CH3
LPTIM3_IN2
LCD VSYNC
E2 PI9 10 | TT Yes FEMC_D30 -
SDRAM D30
UART9 RX
FDCANI_RX
12C9 SMBA
SDRAM D6

xSPI2_I01
ETHI MII RX ER/ETHI GMII RX_ER
GTIMA7 CH4
LPTIM3_ETR
LCD _HSYNC
F3 PI10 0 | TT Yes FEMC D31 -
SDRAM D31
FDCAN4 TX
12C9 SDA
SDRAM D7

PWR_WKUPS
xSPI2_ 102
SHRTIM2_EEV
GTIMA7 ETR
LCD G6
F4 PI11 10 | TT | Yes SDMMC1_LEDCTRL )
SDMMC2 LEDCTRL
FDCAN4 RX
12C9 SCL
FEMC_DO/FEMC_DAO

Al7 VSS

E6 VDD

F2 VSSSMPS

El VLXSMPS

Fl VDDSMPS

ninnnnn

G2 VFBSMPS

xSPI2_100
ETH1_GMII TXD4
SHRTIM2 CHAI

GTIMAI CHI
GTIMAS_CHI

DVP2 DO

FEMC_A0
SDRAM A0

G4 PFO 10 T Yes COMP3_OUT
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USART1_TX
FDCAN4_TX
12C2_SDA
12C5 SDA

G3

PF1

10

T

Yes

xSPI2 101
ETH1_GMII_TXD5
SHRTIM2_CHA2
GTIMAI CH2
GTIMAS_CH2
DVP2 DI
FEMC_Al
SDRAM Al
USARTI_RX
FDCAN4 RX
12C2_SCL
12C5 SCL
SDRAM D5

COMP3_INM

Gl

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

H1

PI12

10

TT

Yes

SPI7 NSS
xSPI2_103
GTIMA7 CH3
DVP2 D2
LCD_HSYNC
FDCAN6_TX
12C7_SDA
FEMC A4

H2

PI13

10

T

Yes

SPI7_MISO

xSPI2_ CLK/xSPI2 CLKIN

SHRTIM2 FLT
GTIMA7 CH4
DVP2 D3
LCD_VSYNC
FDCAN6_RX
12C7 SCL
FEMC A7

H3

PI14

10

T

Yes

SPI7_MOSI
xSPI2_NCLK
SHRTIMI1_EEV
ATIM3 BKIN2
GTIMA7 ETR
DVP2 D4
LCD CLK
12C7 SMBA
FEMC A9

H4

PF3

10

TT

Yes

SPI6_SCK
xSPI2_103
ETH1_GMII_TXD7
SHRTIM2_CHB2
GTIMAI CH4
GTIMAS5 CH4

ADC3_INP5
COMPI1_INM
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GTIMB2_CH4
DVP2 D3
FEMC_A3
SDRAM_A3
USARTI_CTS/USARTI NSS
12C6 SDA

J5

PF4

10

T

Yes

SPI6_MISO
xSPI2_CLK/xSPI2_CLKIN
ETH2 MII_ RX_CLK/ETH2 RMII REF_CLK
SHRTIM2 CHCI
GTIMAI ETR
GTIMB2_CH3
DVP2 D4
FEMC_A4
SDRAM A4
USART1_DE/USARTI_RTS
FDCAN5_TX
12C6 SCL
SDRAM D4

ADC3_INNS5
ADC3_INP9

J4

PFS

10

TT

Yes

SPI6_MOSI
xSPI2_ NCLK
ETHI_GMII_GTX_CLK
SHRTIM2_CHC2
ATIM3_BKINI
GTIMB2_CH2
DVP2 D5
FEMC_A5
SDRAM A5
FDCAN5 RX
12C6 SMBA

ADC3_INP4
COMP1_INP

C10

VSS

w2

E9

VDD

K2

PF6

10

TT

Yes

SPI5_NSS
xSPI2_103
ETH2_MDIO
ATIM3_ETR
ATIM4_ETR
GTIMAS_CHI
GTIMB2_CHIP
DVP1_PIXCLK
DVP2_D5
UARTI1 RX
FDCAN3 RX

ADC3_INN4
ADC3_INP8
COMP2_INM

K3

PF7

10

TT

Yes

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

ADC3_INP3
COMP2_INP

K4

PF8

10

TT

Yes

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

ADC3_INN3
ADC3_INP7
COMP4_INM
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SDMMC2_LEDCTRL
UARTI1 DE/UART11 RTS
SPI5_MOSI
xSPI2 101
ETH2 MII CRS
SHRTIM2_FLT
ATIM3_CH2
L4 PF9 10 | TT Yes ATIM4_CHI ADC3_INP2
GTIMA5 CH4
GTIMB3_CHIN
DVP2 VSYNC
SDMMCI1_LEDCTRL
UARTI11 CTS
xSPI2_ CLK/xSPI2_ CLKIN
ETH2 PPS OUT
SHRTIM2_EEV
ATIM3_CH3 ADC3 INN2
L3 PF10 10 | TT Yes ATIM4 CH2 ADC3_INP6
GTIMB2_BRK COMP4_INP
DVP1 D11
LCD DE
FEMC A3
12 PH0-OSC_IN 10 | FT Yes PH0-OSC_IN -
71 PHI-OSC OUT | 10 | FT Yes PH1-0SC_OUT -
K1 NRST o | 3% - NRST -
ETH2 MII_RX_DV/ETH2 RMII_CRS DV
LCD G2
LCD R5
FEMC_A25 ADC1_INP10
L2 PCO 10 | TT Yes FEMC DI2/FEMC DAI2 ADC2 INP10
SDRAM NWE ADC3_INP10
SDRAM D12
DSMU_CKINO
DSMU_DATIN4
TRACEDO
RTC_TAMP3
PWR_WKUP6 ADC1_INN10
SPI2._ MOSI -
— ADCI1_INP11
12S2_SD_EXT ADC2 INNI0
M2 PCl1 10 | TT Yes ETHI_MDC -
S ADC2_INP11
LCD_G3 ADC3_INN10
SDMMC2_CK ADC3_INP11
FEMC_DO/FEMC_DAO -
DSMU_CKIN4
DSMU_DATINO
SPI2_MISO ADCI1 _INN11
1282_SD ADC1_INPI12
ETH1_MII_TXD2/ETHI_GMII_TXD2 ADC2 INNIT
M3 PC2 10 | TT Yes DVP2_D6 —
SDRAM NCEO ADC2_INPI12
— ADC3_INN11
DSMU_CKINI ADC3 NP2
DSMU_CKOUT —~
ADC2_INN1
ADC2_INPO
R1 PC2 C 10 | TT Yes - ADC3 INNI
ADC3_INPO
SPI2_MOSI ADCI1_INNI2
1282 SD_EXT ADCI1_INP13
M4 PC3 10| TT Yes ETHI MII_TX CLK/ETH1 GMII TX CLK ADC2_INN12
DVP2 D7 ADC2_INP13
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SDRAM CKEO0
DSMU DATINI

ADC2_INPI

R2 PC3_C 10 TT Yes - ADC3 INPI

Ell VDD

CI13 VSS

P1 VSSA

N1 VREF-

M1 VREF+

nNninhnnnn

L1 VDDA

PWR_WKUPI
SPI4 NSS
12S4 WS
ETH1_MII_CRS/ETHI_GMII_CRS
ATIM2_ETR
GTIMAI CHI
N5 PAO 10 | TT Yes GTIMAI ETR ADCI1_INP16
GTIMA4 CHI
GTIMB1_BRK
SDMMC2_CMD
FEMC_A19
USART2_CTS/USART2 NSS
UART9 TX

ADCI1_INN1
ADC1_INPO
ADC2_INN1
ADC2_INPO

T1 PAO_C 10 T Yes -

ETHI_MII RX_CLK/ETHI RMII REF_CLK/ET
H1_GMII_RX_CLK
GTIMA1 CH2
GTIMA4 CH2
N4 PAI 10 | TT Yes GTIMB1_CHIN
LPTIM3_OUT
LCD R2
USART2_DE/USART2_RTS
UART9 RX

ADCI_INN16
ADCI_INP17

ADCI1_INP1

T2 PAl1 C 10 TT Yes - ADC2 INPI

PWR_WKUP2
ETHI_MDIO
SHRTIM2_EEV
GTIMA1_CH3
N3 PA2 0 | TT Yes GTIMA4_CH3
GTIMB1_CHIP
LPTIM4_OUT
LCD RI
USART2 TX

ADCI1_INP14
ADC2_INP14

xSPI2_104
ETH1 MII CRS/ETHI GMII CRS

SHRTIM2 CHDI

GTIMB3_CH2

LPTIMI_IN2

LCD RO

SDRAM_CKEO

UARTI5 RX

N2 PH2 I(0) TT Yes ADC3 INPI13

F5 VDD

92}
1
1

Cl6 VSS S - -

xSPI2_105
ETH1_MII_COL/ETHI_GMII_COL ADC3_INN13
SHRTIM2_CHD2 ADC3_INP14
GTIMB3_CH3

P2 PH3 I(0) TT Yes
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LCD RI
SDRAM_NCE0
USART7 CK
UARTI15 TX

P3

PH4

10

FT

Yes

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

ADC3_INN14
ADC3_INPI5

P4

PHS

10

TT

Yes

SPI5_NSS
ETH2 MII_TXDI/ETH2 RMII_TXDI
SHRTIM2_CHE2
GTIMB3_ETR
DVP2 PIXCLK
SDRAM NWE
USART7_TX
UARTI5_CTS
FDCAN5_RX
12C2 SDA

ADC3_INN15
ADC3_INP16

U2

PA3

10

T

Yes

12S4 MCK
ETH1 MII_COL/ETHI_GMII_COL
GTIMAI CH4
GTIMA4 CH4
GTIMB1_CH2
LPTIMS_OUT
LCD B2
LCD_B5
USART2_RX
FEMC A0

ADCI1_INPI5
ADC2_INPI15

G5

VDD

u3

PA4

10

T

SPI1_NSS
SPI3_NSS
SPI4 NSS
12S1_WS
12S3_ WS
12S4 WS
GTIMA4 _ETR
DVP1_HSYNC
LCD_VSYNC
FEMC_D8/FEMC_DAS
SDRAM D8
USART2_CK
USB2_SOF

ADCI1_INPI8
ADC2_INP18
DAC1_OUT

T3

PAS

10

TT

Yes

SPI1_SCK
SPI4 SCK
12S1_CK
1284 CK
ATIM2_CHIN
GTIMA1_CHI
GTIMA!_ETR
LCD R4
FEMC_D9/FEMC_DA9
SDRAM_D9
SDRAM_DQMO0

ADC1_INN18
ADCI1_INP19
ADC2_INN18
ADC2_INP19
DAC2 OUT

R3

PA6

10

TT

Yes

SPI1_MISO
SPI4 MISO
12S1 SD

ADC1_INP3
ADC2_INP3
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12S4_SD
xSPI2_103
ATIM1_BKINI
ATIM2_BKINI
ATIM3_CHI
GTIMA2 CHI
DVP1_PIXCLK
LCD G2

RS

PA7

10

TT

Yes

SPII_MOSI
SPI4 MOSI
12S1 SD_EXT
12S4 SD_EXT
xSPI2 102
ETH1 MII RX DV/ETHI RMII_CRS DV/ETH
1_GMII RX DV
ATIMI_CHIN
ATIM2_CHIN
ATIM4_CHI
GTIMA2_CH2
LCD_VSYNC
SDRAM NWE

ADC1_INN3
ADCI1_INP7
ADC2_INN3
ADC2_INP7

T4

PC4

10

T

Yes

12S1_MCK
ETH1_MII_RXDO/ETHI _RMII RXDO/ETHI G
MII_RXDO
SHRTIM2_EEV
LCD R7
SDMMC2_CKIN
FEMC_A22
SDRAM_NCEO
DSMU_CKIN2

ADC1_INP4
ADC2_INP4
COMP1_INM

U4

PC5

10

T

Yes

ETHI_MII RXDI/ETHI_RMII RXDI/ETHI G

MII_RXDI

SHRTIM2_FLT
LCD DE

SDMMC2_SEL

SDRAM_CKEO

DSMU_DATIN2
FEMC_Al

SDRAM NCAS

ADC1_INN4
ADC1_INPS8
ADC2_INN4
ADC2_INPS8

COMPI_OUT

G13

VDD

9]

R4

VSS

us

PBO

10

TT

Yes

xSPI2_I01
ETH1_MII_RXD2/ETHI_GMII_RXD2
ATIM1_CH2N
ATIM2_CH2N
GTIMA2_CH3
LCD Gl
LCD R3
UART9_CTS
DSMU_CKOUT

ADCI_INNS
ADC1_INP9
ADC2_INN5
ADC2_INP9
COMP1_INP

TS

PBI

10

TT

Yes

SPI3_MISO
xSPI2_100
ETHI _MII_RXD3/ETHI_GMII_RXD3
ATIMI1_CH3N
ATIM2 CH3N
GTIMA2 CH4
DVP1_MCLK
LCD_GO
LCD R6
DSMU DATINI

ADC1_INP5
ADC2_INP5
COMP1_INM

R6

PB2

10

T

Yes

RTC OUT2
SPI3_MOSI

COMPI_INP
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12S3_SD_EXT
xSPI2_CLK/xSPI2_CLKIN
ETHI MII_TX ER/ETHI GMII TX ER
ATIM1_CH4N
ATIM2_CH4N
GTIMAS_ETR
DVP1_HSYNC
DVP2 DI2
DSMU_CKINI
ETH2 PPS OUT
SHRTIMI FLT
ATIM3 BKIN2
P5 PII5 10 | FT Yes GTIMB3_ETR
DVP2 DI3
LCD G2
LCD RO
ETH2 MII_TXD2
SHRTIM2 FLT
ATIM4 ETR
GTIMB3_CHIN
N6 PIO 10 | FT Yes LCD RI ADC2_INP16
LCD R7
UARTI5 RX
FDCANS_TX
12C9 SDA
SPI7_SCK
xSPI2_104
ETH2 MII_TXD3
ATIM4 CHI
GTIMB3_CHIP
DVP2 VSYNC
LCD_R2
UARTI5_TX
FDCANS_RX
12C9 SCL
SPI7_NSS
xSPI2_105
SHRTIM2_EEV
ATIM4 CHIN
T6 P12 0 | TT Yes GTIMB3_CH2 -
DVPI DI5
LCD R3
UARTI5_DE/UARTI15 RTS
12C9 SMBA
SPI7_MISO
ETH2 MII_RX_DV/ETH2 RMII_CRS DV
ATIM4 CH2
GTIMB3_CH3
DVPI1 DI4
LCD R4
UARTI3_RTS
UARTI5_CTS
FDCAN7 TX
12C9 SDA
SPI7_MOSI
ETH2 MII_RX_CLK/ETH2 RMII_REF_CLK
ATIM4_CH2N
U7 PJ4 10 | FT Yes GTIMB3_CH4 ADC3_INP19
DVP1 _DI3
LCD RS
UARTI3 CTS

ADC2_INP17
ADC3_INP17

P6 PJ1 10 T Yes

ue6 PJ3 10 FT Yes ADC3 INP18
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FDCAN7 RX
12C9 SCL

T7

PF11

10

T

Yes

SPI5_MOSI
ETH2 MII_TX_EN/ETH2 RMII TX EN
GTIMAG6_CHI
DVPI _DI2
SDRAM_NRAS
12C6_SDA
SDRAM NRAS

ADCI1_INP2

R7

PF12

10

T

Yes

xSPI2_DQS
ETH2 MII_TXDO/ETH2 RMII_TXDO
GTIMA6_CH2
DVP2 D6
FEMC_A6
SDRAM A6
FDCAN6_TX
12C6_SCL

ADC1_INN2
ADC1_INP6

13

VSS

9]

H5

VDD

P7

PF13

10

TT

Yes

ETH2 MII_TXDI/ETH2 RMII_TXDI
SHRTIM2_FLT
GTIMA6_CH3

DVP2 D7
FEMC_A7
SDRAM A7
USART7 _CK
FDCAN6_RX
12C4_SMBA
12C6_SMBA
DSMU_DATING
SDRAM NCEO0

ADC2_INP2
COMP3_OUT

P8

PF14

10

T

Yes

ETH2 MII_TXD2
SHRTIM2_CHFI1
GTIMAG6_CH4
DVP2 D8
FEMC_A8
SDRAM A8
USART7 RX
FDCAN3_RX
12C4 SCL
DSMU_CKIN6

ADC2_INN2
ADC2_INP6
COMP3_INM

R9

PF15

10

TT

Yes

ETH2 MII_TXD3
SHRTIM2_CHF2
LPTIM4 ETR
DVP2 D9
FEMC_A9
SDRAM_A9
USART7_TX
FDCAN3_TX
12C4 SDA
SDRAM BAO

COMP3_INP

T8

PGO

10

T

Yes

xSPI2 104
xSPI2 NCS2
ETH2 MII_TX_CLK
SHRTIMI_EEV
ATIM4 BKINI
LPTIM4 IN1
DVP2 D10
FEMC_A10
SDRAM_A10
UART13 RX
SDRAM BAl
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J16

VSSDSI

H13

VDD

U8

PGl

10

TT

Yes

xSPI2_105
xSPI2 NCS3
ETH2 MII_TX ER
SHRTIM2_FLT
GTIMBI1_ETR
LPTIM4_IN2
DVP2 D11
FEMC_Al1l
SDRAM All
UARTI13 TX
SDRAM A10

U9

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

T9

PE8

10

T

Yes

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

COMP2_OUT

P9

PE9

10

TT

Yes

ATIMI1_CHI
SDMMC2 LEDCTRL
FEMC_D6/FEMC_DA6
SDRAM D6
UARTI1 _DE/UART11_RTS
FDCAN5 RX
12C7_SMBA
DSMU_CKOUT
SDRAM Al

COMP2_INP

J17

VSSDSI

J13

VDD

N9

PE10

10

TT

Yes

ATIM1_CH2N
FEMC_D7/FEMC_DA7
SDRAM D7
UARTI1_CTS
DSMU_DATIN4
SDRAM A2

COMP2_INM

P10

PE11

10

TT

Yes

SPI6 NSS
ATIMI1_CH2
LCD G3
FEMC_D8/FEMC_DAS
SDRAM D8
DSMU_CKIN4
SDRAM A3

COMP2_INP

R10

PE12

10

T

Yes

SPI6_SCK
ETH1_GMII RXD4
ATIM1_CH3N
LCD B4
FEMC_D9/FEMC_DA9
SDRAM D9
UART13 RX
DSMU_DATIN5

COMP!_OUT
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T10

PE13

10

TT

Yes

SPI6 MISO
ETH1_GMII_RXD5
ATIMI1_CH3
LCD DE
FEMC_D10/FEMC_DA10
SDRAM D10
UARTI3_TX
FDCAN6_TX
12C6_SDA
DSMU_CKIN5

COMP2_OUT

T12

VSS

9]

K13

VDD

uU10

PE14

10

T

Yes

SPI6_MOSI
ETH1_GMII_RXD6
SHRTIM2_EEV
ATIMI1_CH4
LCD CLK
FEMC_DI11/FEMC_DAI11 -
SDRAM DI11
USART6_CK
UARTI3_CTS
FDCAN6_RX
12C6 SCL

R11

PE15

10

TT

Yes

ETHI_GMII RXD7
ATIMI1_BKINI
LCD R7
FEMC_DI12/FEMC_DA12
SDRAM D12
USARTS_CK
UARTI3_DE/UARTI13_RTS
12C6 SMBA

P11

PB10

10

TT

Yes

SPI2_SCK
12S2_CK
ETHI_MII_RX _ER/ETHI GMII RX_ER
SHRTIMI_SCOUT
GTIMAI CH3
LPTIM2_INI -
LCD_G4
USART3_TX
12C2_SCL
DSMU_DATIN7
FEMC_DI3/FEMC DA13

P12

PBI11

10

TT

Yes

ETHI_MII_TX EN/ETHI_RMII_TX_EN/ETHI _
GMII_TX_EN
SHRTIM1_SCIN
GTIMAI CH4
LPTIM2_ETR
LCD G5
USART3_RX
12C2_SDA
DSMU_CKIN7
FEMC DI5/FEMC DAIl5

Ull

VCAP

9]

Ul2

NC

9]

L13

VDD

R12

PJ5

10

FT

Yes

ETH2 MII_TX_ER
SHRTIM1_EEV
ATIM4 BKIN2

LPTIM5 ETR
DVP1 D9
LCD R6

ADC2_INP16
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T11

PHé6

10

T

Yes

SPI5_SCK
ETH1_MII_RXD2/ETHI_GMII_RXD2
ATIM1_CH4N
GTIMA7 CHI
LPTIMS_IN1
DVP1 D8
FEMC_BAA
SDRAM_NCEI
UART14 RX
FDCAN7_TX
12C2_SMBA
SDRAM A4

COMP4_INM

uU13

PH7

10

TT

Yes

SPI5_MISO
ETH1_MII RXD3/ETHI _GMII_RXD3
SHRTIM2_EEV
ATIM3_BKINI
LPTIMS_IN2
DVP1 D9
FEMC_CRE
SDRAM_CKEI
UARTI14 TX
FDCAN7 RX
12C3 SCL
SDRAM A5

COMP4_INP

T13

PHS

10

TT

Yes

ETHI_GMII_RXD4
SHRTIM2_EEV
ATIM3_CHI
GTIMA4 ETR
DVP1_HSYNC
LCD_R2
FEMC D16
SDRAM D16
UART10 DE/UART10 RTS
UARTI4 DE/UART14 RTS
FDCAN2_RX
12C3_SDA
SDRAM A6

COMP4_OUT

R13

PHO9

10

TT

Yes

ETHI_GMII_RXD5
ATIM3_CHIN
GTIMA7_CH2

DVPI_DO
LCD R3
FEMC D17
SDRAM D17
UARTI0_CTS
UARTI4_CTS
FDCAN2_TX
12C3_SMBA
SDRAM A7

COMP4_INM

P13

PH10

10

T

Yes

ETH1_GMII RXD6
SHRTIM2 _EEV
ATIM3_CH2
GTIMA4 CHI
DVP1 DI
LCD R4
FEMC D18
SDRAM D18
12C4 SMBA
SDRAM A8

COMP4_INP

P14

PHI11

10

TT

Yes

ETHI_GMII_RXD7
SHRTIM2_EEV
ATIM3 CH2N
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GTIMA4_CH2

DVP1 D2
LCD RS
FEMC D19
SDRAM D19
UART10 RX
12C4 SCL
SDRAM A9

R14

PH12

10

T

Yes

ETH2 MII_ RX DV/ETH2 RMII_CRS DV
SHRTIM2_EEV

SPI7_NSS

ATIM3_ETR
GTIMA4 CH3
DVP1 D3
LCD R6
FEMC_D20
SDRAM D20
UART10_TX
12C4 SDA
SDRAM All

COMP4_OUT

N16

VSS

M13

VDD

T14

PBI12

10

T

SPI2 NSS/12S2 WS
ETH1 MII TXDO/ETH1 RMII TXDO/ETH1 G

ATIM1_BKIN1

DSMU_DATINI1

MII_TXDO

LPTIM2_IN2
DVP2 D14
USART3_CK
UART10 RX
FDCAN2_RX
USB2_ID
12C2_SMBA

Ul4

PBI13

10

TT

ETH1_MII_TXDI/ETHI RMII TXDI/ETHI G

USART3_CTS/USART3 NSS

SPI2_SCK
1282 CK

MII_TXDI1
ATIM1_CHIN
LPTIM2_OUT

DVP1_D2 -
SDMMC1_D0

UART10_TX
FDCAN2 TX
USB2_VBUS
DSMU_CKINI

Ul5

PB14

10

T

No

FEMC_DI10/FEMC_DA10

USART3_DE/USART3_RTS
UART9_DE/UART9 _RTS

DSMU DATIN2

SPI2_MISO
1252 SD
ATIM1_CH2N
ATIM2_CH2N
GTIMA7 CHI
LCD CLK
SDMMC2_D0

SDRAM D10
USARTI_TX

USB2_ DM
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T15

PBI5

10

T

RTC_REFIN
SPI2_MOSI
1252 SD_EXT
ATIM1_CH3N
ATIM2_CH3N
GTIMA7 CH2
LCD G7
SDMMC2_D1
FEMC_DI11/FEMC_DAI11
SDRAM DI1
USARTI_RX
UART9_CTS
USB2_DP
DSMU_CKIN2

uUl6

PD8

10

T

Yes

SHRTIMI_EEV
SHRTIM2_SCIN

ATIM3_CH3
DVP2_HSYNC
FEMC_DI3/FEMC_DA13 -
SDRAM D13
USART3_TX

12C7 SDA
DSMU_CKIN3

T17

PD9

10

T

Yes

SHRTIMI_EEV
SHRTIM2_SCOUT
ATIM3_CH3N
DVP2_VSYNC
FEMC_DI4/FEMC_DAl4 -
SDRAM D14
USART3_RX
12C7 SCL
DSMU_DATIN3

T16

PD10

10

TT

Yes

ETHI_CLKI25
ETH2 _PPS_OUT
ATIM1_CH4N
LPTIM2_OUT
LCD B3
FEMC_DI5/FEMC_DA15
SDRAM DI5
USART3_CK
12C7_SMBA
DSMU_CKOUT

NI12

VDD

|95]

ul17

VSS

R15

PD11

10

TT

Yes

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

R16

PDI12

10

TT

Yes

GTIMA3_CHI
LPTIM1_IN1
LPTIM2_IN1

DVP1 D12
FEMC_A17/FEMC_ALE
USART3 DE/USART3 RTS
UARTI12 TX

UARTI3_CTS
FDCAN3 RX

12C4 SCL
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GTIMA3_CH2
LPTIMI_OUT
DVP1 DI3
FEMC Al8
R17 PDI3 10 | TT Yes UARTI2 RX -
UART13_DE/UARTI13 RTS
FDCAN3_TX
12C4_SDA
12C8 SMBA

NI11 VDD S - -

ETHI_PPS OUT
ATIM3_CH4
GTIMA3_CH3
SDMMCI_D4

FEMC_DO/FEMC_DAO
P16 PD14 10 | TT Yes SDRAM DO -
UARTI2_CTS
UARTI13_RX
12C8_SDA
SDRAM _CKEO

ETHI PHY_INTN
ETH2 PHY_INTN
SHRTIM2_FLT
ATIM3_CH4N
GTIMA3_CH4
P15 PDI5 10 | TT Yes SDMMC1_D5 -
FEMC_DI/FEMC_DAI
SDRAM DI
UARTI2 DE/UARTI2 RTS
UARTI3_TX
12C8 SCL

ATIM2_CH2
DVP2 D8
N15 PI6 10 | FT Yes LCD R7 ADC3_INPI8
FDCAN7 TX
FEMC D2/FEMC DA2

TRGIN
ATIM2_CH2N
DVP2_D9
LCD GO
FDCAN7 RX
FEMC_D3/FEMC DA3

N14 PJ7 10 FT Yes ADC3_INP19

N10 VDD S - - - -

R8 VSS S - - - -

ETH2_MIL_RXD2
ATIM1_CH3N
ATIM2_CHI
DVP2 D10
LCD_Gl
NI3 P18 0 FT | Yes USARTS8_CTS/USARTS NSS -
UARTI2 TX
UARTI14 DE/UARTI4 RTS
FDCANS TX
12C8 SDA

ETH2_MII_RXD3
ATIM1_CH3
ATIM2_CHIN
DVP2 D11
M14 P19 10 | FT Yes LCD G2 -
USART8 DE/USARTS8 RTS
UARTI12_RX

UART14 CTS
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FDCANS_RX
12C8 SCL

L14

PJ10

10

FT

Yes

SPI5_MOSI
ATIM1_CH2N
ATIM2 CH2
DVP2 DI2
LCD_G3
UARTI2_CTS
UART14_RX
12C8_SMBA
FEMC D5/FEMC DAS

K14

PJ11

10

FT

Yes

SPI5_MISO
ATIM1_CH2
ATIM2_CH2N
DVP2 DI3
LCD G4
UARTI2_DE/UART12_RTS
UART14 TX
FEMC D6/FEMC DA6

N8

VDD

P17

VDDDSI

Ul

VSS

wnwnln

N17

NC

M16

DSI DOP

DSI

DSI_LOP

M17

DSI_DON

DSI

DSI_LON

K15

VSSDSI

L16

DSI CKP

DSI

DSI CKP

L17

DSI CKN

DSI

DSI_CKN

K16

DSI DIP

DSI

DSI LIP

K17

DSI DIN

DSI

DSI LIN

L15

VSSDSI

M15

VSSDSI

J14

PKO

10

FT

Yes

SPI5_SCK

ETH2 MII_COL

SHRTIM2_EEV

ATIM1_CHIN

ATIM2_CH3

DVP2_D7
LCD G5
12C3 SCL

J15

PK1

10

FT

Yes

SPI5_NSS

ETH2 MII_CRS

SHRTIM2_FLT

ATIMI1_CHI

ATIM2_CH3N
DVP2 D6
LCD_G6
12C3 SDA

H17

PK2

10

FT

Yes

SHRTIM1 FLT
ATIMI1_BKINI
ATIM2_BKINI
DVP2 D5
LCD G7
12C3 SMBA
FEMC All

H16

PG2

10

TT

Yes

ETH2_MII_RXDO/ETH2_RMII_RXDO

SHRTIM2_SCIN
ATIM2_BKIN1
GTIMA6_ETR
DVP2 D12
FEMC Al2
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SDRAM _A12
USART7_CTS/USART7_NSS
FDCANS TX
SDRAM DQMI

HI15

PG3

10

FT

Yes

ETH2 MII_RXDI/ETH2 RMII RXDI
SHRTIM2_SCOUT
ATIM2_BKIN2
GTIMAS5_ETR
DVP2 DI3
FEMC_A13
USART7 DE/USART7 RTS
FDCANS RX

N7

VDD

H14

PG4

10

T

Yes

ETH2_MII_RXD2
SHRTIMI_CHFI
ATIM1_BKIN2
DVP2 D14
SDMMC2_CKIN
SDMMC2_D4 -
FEMC_Al4
SDRAM_BAO
USART6_CTS/USART6 NSS
12C1_SDA
12C8_SDA

Gl14

PG5

10

TT

Yes

ETH2 MII_RXD3
SHRTIMI_CHF2
ATIM1_ETR
DVP2 DI5
SDMMC2_CDIR

SDMMC2_D5 -
FEMC_Al5
SDRAM BAl
USART6_DE/USART6_RTS
12C1_SCL
12C8 SCL

G15

PG6

10

TT

Yes

ETH2 MII RX_ER
SHRTIMI_CHEI
GTIMB3_BRK
DVPI DI2
LCD R7
FEMC_NE3
12C1_SMBA
12C8_SMBA

F16

PG7

10

TT

Yes

xSPI2_DQS
ETHI PHY_INTN
SHRTIMI_CHE2
DVPI D13
LCD_CLK
FEMC_INT/FEMC_BUSY
USART4 CK
FDCAN7 TX

F15

PGS

10

TT

Yes

SPI4 NSS
1284 WS
ETHI PPS_OUT
SHRTIM2 _EEV
ATIM2_ETR
LCD_G7
SDRAM_CLK
USART4 DE/USART4 RTS
FDCAN7 RX
SDRAM CLK

Gl6

VSS
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G17

NC

F17

VDD33 USB

9]

M5

VDD

F14

PCé6

10

FT

Yes

1252 MCK
SHRTIMI_CHAI
ATIM2_CHI
GTIMA2_CHI
DVP1 DO
LCD HSYNC
SDMMC1_DODIR
SDMMC1_D6
SDMMC2_D6
FEMC_NWAIT
USART4_TX
DSMU_CKIN3

F13

PC7

10

FT

Yes

TRGIO
1283 MCK
SHRTIMI_CHA2
ATIM2_CH2
GTIMA2_CH2
DVP1 DI
LCD G6
SDMMCI1_D123DIR
SDMMCI1_D7
SDMMC2_D7
FEMC_NEI/FEMC_NCE2
USART4 RX
DSMU_DATIN3

E13

PC8

10

FT

Yes

TRACEDI
SHRTIM!_CHBI
ATIM2_CH3
GTIMA2 CH3
DVP1 D2
SDMMC1_D0
FEMC_NCEI/FEMC_NE2
FEMC_INT/FEMC_BUSY
USART4 CK
UARTI10 DE/UART10 RTS

E14

PC9

10

TT

Yes

MCO2
12S1_CKIN
12S2_CKIN
12S3_CKIN
12S4_CKIN

GTIMA2 CH4
DVPI1 D3
LCD B2
LCD G3
SDMMC1_D1
UARTI0_CTS
12C3_SDA
12C5_SDA

L5

VDD

E15

PA8

10

FT

MCOI
ETH2 MII RX CLK/ETH2 RMII REF CLK
SHRTIM1_CHB2
ATIM1_CHI
ATIM2 BKIN2

LCD B3
LCD R6

USARTI1 CK

UART11 RX

USB1_SOF
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12C3_SCL
12C5 SCL

SPI2_SCK

1282 CK
ETHI MII_TX ER/ETHI GMII TX ER

SHRTIMI_CHCI

ATIM1_CH2

DVPI_DO
D15 PA9 10 | TT No LCD RS -
USARTI_TX
LPUARTI TX
USBI_VBUS
12C3 SMBA
12C5_SMBA

SHRTIM1_CHC2
ATIMI1_CH3
DVP1 DI
LCD Bl
D14 PA10 10 | FT No LCD B4 -
USARTI_RX
LPUARTI RX

USB1 ID

SPI2_NSS
1282 WS
SHRTIMI_CHDI
ATIM1_CH4
LCD R4
E17 PAll 10 | FT No SDMMC1_SEL -
USARTI_CTS/USART1_NSS
UART9 RX
LPUARTI_CTS
FDCANI_RX
USB1 DM

SPI2_SCK
1282 CK
SHRTIMI_CHD2
ATIM1_BKIN2
ATIMI_ETR
El6 PAI2 10 | FT No LCD RS -
USART1_DE/USARTI_RTS
UART9 TX
LPUARTI_RTS
FDCAN1_TX
USBI_DP

CI15 PA13

—

FT Yes JTMS-SWDIO -

D17 VCAP

C17 NC

| nn|o
1
1

K5 VDD

SPI7_NSS

ETH2 MII_TX_EN/ETH2 RMII TX EN
ATIM2 CHIN

LCD G2
D16 PHI13 10 | TT Yes FEMC D21 -
SDRAM D21
UART9 TX
FDCANI_TX
12C9 SMBA

SPI7_MISO
ETH2 MII_TXDO/ETH2 RMII TXDO
B17 PH14 10 | TT Yes ATIM2_CH2N -
DVPI D4
LCD G3
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FEMC_D22
SDRAM D22
USART6_RX
UART9 RX
FDCANI _RX
12C9 SDA

B16

PH15

10

T

Yes

SPI7_MOSI
ETH2 MII_TXDI/ETH2 RMII_TXDI
ATIM2_CH3N
DVPI DIl
LCD G4
FEMC_D23
SDRAM D23
USART6_TX
12C9 SCL

Al6

P10

10

TT

Yes

SPI2_NSS
1252 WS
SHRTIM2 FLT
ATIM2_CH4N
GTIMA4 CH4
DVP1 DI3
LCD G5
FEMC_D24
SDRAM D24
12C10 SDA

AlS

PIl

10

T

Yes

SPI2_SCK
1282 CK
ETH2 MII_RXDO/ETH2 RMII_RXDO
ATIM2_BKIN2
DVP1 D8
LCD G6
FEMC_D25
SDRAM D25
USARTS_CK
12C8_SMBA
12C10_SCL
SDRAM D8

B15

PI2

10

TT

Yes

SPI2_MISO
12S2_SD
ETH2 MII_RXD1/ETH2_RMII RXDI
ATIM2_CH4
DVP1_D9
LCD_G7
FEMC_D26
SDRAM D26
USART8_RX
LPUART2_TX
12C8_SDA
SDRAM D9

Cl4

P13

10

T

Yes

SPI2_ MOSI
12S2_SD_EXT
ETH2 MII_RX_ER
ATIM2_ETR
DVP1 D10
FEMC D27
SDRAM D27
USARTS_TX
LPUART2 RX
12C8 SCL
12C10_SMBA
SDRAM D10

B14

PA14

10

FT

Yes

JTCK-SWCLK
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Al4

PA15

10

FT

Yes

JTDI
SPI1_NSS
SPI3_NSS
SPI4 NSS
12S1_ WS
12S3 WS
1284 WS

SHRTIMI_FLT
GTIMA1 CHI
GTIMA1_ETR
LCD B6
LCD R3
UART9 DE/UART9 RTS
UARTI1 TX

Al3

PC10

10

T

Yes

SPI3_SCK
1283 CK
SHRTIMI_EEV
DVP1 D8
LCD R2
LCD Bl
SDMMCI1_D2
USART3 TX
UART9 TX
12C5_SDA
DSMU_CKIN5

B13

PCI11

10

T

Yes

SPI3_MISO
12S3_SD
SHRTIMI_FLT
DVP1 D4
LCD B4
SDMMC1_D3
USART3_RX
UART9 RX
12C5_SCL
DSMU_DATIN5

C12

PC12

10

TT

Yes

TRACED3
SPI3_MOSI
SPI4_SCK
1283 SD_EXT
1284 CK
SHRTIMI_EEV
GTIMB1_CHIP
DVP1_D9
LCD R6
SDMMCI1_CK
FEMC_D6/FEMC_DA6
SDRAM D6
USART3_CK
UART10_TX
12C5_SMBA

D13

PDO

10

TT

Yes

SHRTIM2 _EEV
GTIMB2_CHIN
LCD Bl
SDMMC1 WP
FEMC_D2/FEMC_DA2
SDRAM D2
UART9 RX
UARTI3_CTS
FDCANI_RX
DSMU_CKIN6
SDRAM D11
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SHRTIM2_FLT
GTIMB2_CHIP
SDMMCI1_CD
FEMC_D3/FEMC_DA3
SDRAM D3
E12 PDI 10 | TT Yes UARTO TX -
FDCANI_TX
12C1_SMBA
DSMU_DATING
SDRAM DI2
TRACED2
GTIMA2 _ETR
GTIMB1_BRK
GTIMB2_CH2
DVPI D11
LCD B2
D12 PD2 10 | TT Yes LCD B7 -
SDMMCI_CMD
FEMC_D7/FEMC_DA7
SDRAM D7
UART10 RX
LPUART2 CTS
SDRAM DI3
SPI2_SCK
1252 CK
GTIMB2_CH3
DVP1 D5
LCD_G7
BI2 PD3 10 | FT Yes SDMMC1 RST -
FEMC_CLK
USART2_CTS/USART2 NSS
LPUART2 RTS
DSMU_CKOUT

SPI3_NSS
SHRTIMI_FLT
GTIMB2_CH4

DVPI1 DI4
Al2 PD4 10 | TT Yes SDMMC2_WP -

FEMC_NOE
USART2 DE/USART2_RTS
LPUART2 TX
12C1 SCL

SPI3_MISO
SHRTIMI_EEV
GTIMB2_ETR
DVPI DI5
All PD5 10 | TT Yes SDMMC2_CD -
FEMC_NWE
USART2_TX
LPUART2_RX
12C1_SDA

SPI3_MOSI
1283 SD EXT
DVP1 D10
LCD B2
Bl1 PD6 10 | TT Yes SDMMC2 _CK -
FEMC_NWAIT
USART2_RX
DSMU_CKIN4
DSMU_DATINI

SPI1_MOSI

Cl1 PD7 10 T Yes SPI3 SCK -
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12S1_SD_EXT
ATIM4 BKINI
SDMMC2_CMD
FEMC_NEI/FEMC_NCE2
USART2_CK
DSMU_CKINI1
DSMU_DATIN4

TRGOUT
ATIM4_CH3
DVP2 DI5
LCD B0
D11 PI12 10 | FT Yes LCD G3 -
SDMMC1_SEL
12C10_ SMBA

FEMC BAA

ATIM4_CH3N
DVP2 D14
LCD BI
E10 PII3 10 | FT Yes LCD B4 -
SDMMC2_SEL
12C10_SDA
FEMC NBLO

SHRTIM2_EEV
ATIM4 CH4
DVP2 D13
D10 PI14 10 | FT Yes LCD B2 -
FEMC_CRE

12C10 SCL

ATIM4 CH4N
DVP2 D12
B10 PJ15 10 FT Yes LCD B3 -

FEMC BAA

SPII_MISO
12S1_SD
ETH2_MII_RXDO/ETH2_RMII_RXDO
SHRTIMI_FLT

A10 PG9 0 | TT Yes DVP1_VSYNC -

SDMMC2_ D0
FEMC_NCE1/FEMC_NE2

USART4 RX

FDCAN3 TX

SPI1_NSS
12S1_WS
xSPI2_106
xSPI2_NCS4
ETH2 MII_RXD1/ETH2_RMII RXDI
SHRTIMI_FLT
A9 PG10 10 | TT Yes DVP1 D2 -
LCD_B2
LCD_G3
SDMMC2 D1
FEMC_NE3
FDCAN3 RX

SPI1_SCK
1281_CK
xSPI2_107
xSPI2_NCSIN
B9 PG11 10 | TT Yes ETH1_MII_TX EN/ETH1 RMII_TX_EN/ETHI -
GMII_TX_EN
SHRTIMI_EEV
LPTIM1_IN2
DVP1 D3
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LCD B3
SDMMC2 D2
USART5 RX

C9

PG12

10

T

Yes

SPI4 MISO
12S4 SD
xSPI2_NCS1
ETHI_MII_TXDI/ETHI RMII TXDI/ETHI_G
MII_TXDI
SHRTIMI_EEV
GTIMAS _CHI
LPTIMI_IN1
DVP2 MCLK
LCD Bl
LCD B4
SDMMC2 D3
FEMC_NE4
USART4 DE/USART4 RTS
USARTS TX

D9

PG13

10

T

Yes

TRACEDO
SPI4_SCK
1284 CK
ETHI MII TXDO/ETHI RMII TXDO/ETH! G
MII_TXDO
SHRTIM1_EEV
GTIMAS_CH2
LPTIMI_OUT
LCD RO
SDMMC2_DODIR
SDMMC2_D6
FEMC_A24
USART4_CTS/USART4 NSS
USARTS5_CTS/USARTS NSS

D8

PG14

10

TT

Yes

TRACEDI
SPI4 MOSI
12S4 SD_EXT
ETHI_MII_TXDI/ETHI_RMII_TXDI/ETHI_G
MII_TXDI
GTIMAS5_CH3
LPTIMI_ETR
LCD_BO
SDMMC2_D123DIR
SDMMC2_D7
FEMC_A25
USART4 TX
USARTS DE/USARTS5 RTS

C8

PK3

10

TT

Yes

xSPI2_106
SHRTIMI_EEV
ATIM4_ BKIN2
DVP2 DO
LCD B4
12C10_SDA
FEMC_D7/FEMC DA7

B8

PK4

10

TT

Yes

xSPI2 107
SHRTIMI_EEV
GTIMAG_CHI
DVP2 DI
LCD B5
12C10_SCL
FEMC_D9/FEMC_DA9

A8

PK5

10

TT

Yes

xSPI2 NCSI
GTIMA6_CH2
DVP2 D2
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LCD B6
12C10 SMBA
FEMC DI11/FEMC DALlI

C7

PK6

10 TT Yes

xSPI2_DQS
SHRTIM2 FLT
GTIMAG6_CH3
DVP2 D3
LCD_B7
12C10_SDA
FEMC Al2

D7

PK7

10 TT Yes

GTIMAG6_CH4
DVP2 D4
LCD DE

12C10_SCL
FEMC Al5

D6

PG15

10 TT Yes

xSPI2_DQS
ETHI PHY_INTN
SHRTIM2 _EEV
DVP1 DI3
SDMMC2_RST
SDRAM_NCAS
USART4 CTS/USART4 NSS
USART5_CK
SDRAM D14

C6

PB3

10 FT Yes

TRACESWO/JTDO
SPI1_SCK
SPI3_SCK
SPI4_SCK
12S1_CK
1283 CK
1284 CK

SHRTIMI_FLT
GTIMA1_CH2
GTIMA6_ETR
SDMMC2_D2
UARTI11 RX

B7

PB4

10 FT Yes

JTRST
SPII_MISO
SPI2 NSS
SPI3_MISO
SPI4_MISO
12S1_SD
1252 WS
12S3_SD
12S4_SD
ETHI PHY_INTN
SHRTIMI_EEV
GTIMA2_CHI
GTIMB2_BRK
SDMMC2_D3
UARTI1 TX

AS

PBS

10 TT Yes

SPII_MOSI/I2S1_SD EXT
SPI3_MOSI/I2S3 _SD EXT
SPI4 MOSI/I2S4 SD EXT
ETH1 PPS OUT
SHRTIM1_EEV
GTIMA2_CH2
GTIMB3_BRK
DVP1 D10
LCD B5
SDRAM_CKEI
UARTI10 RX
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FDCAN2_RX
12C1_SMBA
12C4 SMBA

BS

PB6

10

TT

Yes

SHRTIMI_EEV
GTIMA2 CH3
GTIMA3_CHI
GTIMB2_CHIN
DVPI_D5
SDMMCI1_D6
SDRAM NCEI
USART1 TX
UART10_TX
LPUARTI TX
FDCAN2 TX
12C1_SCL
12C4_SCL
DSMU_DATINS

C5

PB7

10

TT

Yes

ETHI_MII_TXD2/ETHI_GMII_TXD2
SHRTIMI_EEV
GTIMA2 CH4
GTIMA3_CH2
GTIMB3_CHIN
DVP1_VSYNC
SDMMCI1_D7
FEMC_NL/FEMC_NADV
USARTI_RX
LPUARTI RX
12C1_SDA
12C4 SDA
DSMU_CKINS

E8

BOOTO

BO
oT

Yes

BOOTO

D5

PBS8

10

T

Yes

ETHI_MII_TXD3/ETHI_GMII_TXD3
GTIMA2_ETR
GTIMA3_CH3

GTIMB2_CHIP
DVPI_D6
LCD B6
SDMMCI1_CKIN
SDMMCI1_D4
SDMMC2_D4
UART9 RX
FDCANI_RX
12C1_SCL
12C4_SCL
DSMU_CKIN7

D4

PBY9

10

FT

Yes

SPI2_NSS/12S2 WS
GTIMA3_CH4
GTIMB3 _CH1P
DVPI_D7
LCD _B7
SDMMCI_CDIR
SDMMC1_D5
SDMMC2 D5
UART9 TX
FDCANI_TX
12C1_SDA
12C4 SDA
12C4 SMBA
DSMU_DATIN7

C4

PEO

10

T

Yes

SHRTIM1_SCIN
GTIMA3 ETR
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GTIMBI1_CH3
LPTIMI_ETR
LPTIM2 _ETR

DVP1 D2
LCD RO
FEMC_NBLO

SDRAM_DQMO0

UARTI2 RX

SHRTIM1_SCOUT
GTIMB1_CH4
LPTIMI_IN2
DVP1 D3
B4 PE1 10 | TT Yes LCD R6 -
FEMC_NBLI
SDRAM_DQMI
UARTI2_TX
SDRAM DI5

A7 VCAP

B6 VSS

E7 NC

wninnin

A6 NC

xSPI2_NCS2
ETH1_GMII_TXD4
ATIM2_BKINI
DVPI_D5
DVP2 D8
A4 P14 10 | TT Yes LCD B4 -
FEMC_NBL2
SDRAM_DQM2
USART8_RX
12C10_SMBA
SDRAM DO

xSPI2_NCS3
ETH1_GMII_TXD5
ATIM2_CHI
DVP1_VSYNC
DVP2_D9
A3 PI5 10 | TT Yes LCD BS -
FEMC_NBL3
SDRAM_DQM3
USARTS_TX
12C10_SDA
SDRAM DI

xSPI2 NCS4
ETH1 GMII TXD6
SHRTIM1 FLT
ATIM2_CH2
DVP1_D6
DVP2 D10
A2 PI6 I(0) TT Yes LCD_B6 -
FEMC D28
SDRAM D28
USARTS8 CK
12C10_SCL
SDRAM D2

xSPI2_NCSIN
ETHI1_GMII_TXD7
ATIM2_CH3
B3 P17 10 | TT Yes DVP1 D7 -
DVP2 D11
LCD B7
FEMC D29
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SDRAM D29
SDRAM D3

G7/
G8/
G9/
G10/
G11/
H7/
H8/
HY/
H10/
H11/
J7/
J8/
J9/
J10/
ny
K7/
K8/
K9/
K10/
K11/
L7/
L8/
L9/
L10/

VSS

L11

I=%A, O=%#H, S= B
FT: #Z#5V: TT: 3.3VIO .

Fail-safe 752585/ B BIFFAM 710 _LYIA E BT A SFFETA B THEALS T MIT-FEOEHR LA — & Bk
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Port AF0 AF1 AF2 AF3 AF4 AFS AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
ETHI_MII_ . . . . § . . USART2_C
PAO CRS/ETHI SDMMC2_ FEMC_A19 SPI4_NSS 12S4_WS Atz gTR | GTIMALC GTIMALE GTIMA4_C GTIMBI_B TS/USART2 | UART9_TX - - EVENTOUT -
- CMD - — - - H1 TR H1 RK -
GMIIL CRS NSS
ETHI_MIL_
RX_CLK/E
= USART2_D
THI_RMII_ GTIMAI_C GTIMA4_C GTIMBI_C LPTIM3_O -
PA1 = = REF CLK/E LCD_R2 o o HIN UT E/UIS{?IS{TL UART9_RX - - - - EVENTOUT -
THI_GMIIL_
RX_CLK
ETHI_MDI GTIMAI_C GTIMA4_C GTIMBI_C LPTIM4_O USART2_T
PA2 = ) LCD_R1 ) 0 HIP Ut X - - - - - - EVENTOUT -
ETHL_MIL_ GTIMAI_C GTIMA4_C GTIMBI_C LPTIM5_O USART2_R
PA3 = = COL/ETHI_ | FEMC_A10 LCD_B2 LCD_B5 1284 MCK = - - - = - - EVENTOUT -
GMII COL H4 H4 H2 UT X
FEMC_D$F | LCD_VSYN | DVPI_HSY GTIMA4_E USART2_C
PA4 SDRAM_DS8 EMC DAS c NC SPII_NSS SPI3_NSS SPI4_NSS 1281_WS 1283_WS 1284_WS TR K USB2_SOF - EVENTOUT -
SDRAM_D | FEMC_DY/F , , ATIM2_CHI GTIMA1_C GTIMAI_E
PAS SDRAM_D9 QMo EMC DA LCD_R4 SPII_SCK SPI4_SCK 1281_CK 1284_CK N H TR - - - EVENTOUT -
PA6 - xSPI2_103 LCD_G2 pve i{ IxXC SPI1_MISO SPI4_MISO 1281_SD 1284_SD ATIMLBKI | - ATIM2_BKI ATIM3_CH1 GTH‘:I’]*Z—C - - EVENTOUT -
ETHI_MIL_
RX_DV/ET
SDRAM_N HI_RMILC | LCD_VSYN 12S1_SD_E 1284 SD_E | ATIMI_CHlI | ATIM2_CHI GTIMA2_C
PA7 WE - xSPI2_102 RS_DV/ET C SPII_MOSI SPI4_MOSI T T N N ATIM4_CHI I - EVENTOUT -
HI_GMII_R
X_DV
ETH2_MII_
RX_CLK/E SHRTIMI_ ATIM2_BKI USARTI_C UARTII_R . ) )
PAS TH, RMIT_ LCD_B3 LCD_R6 CHB2 ATIMI_CH1 N3 K X USBI_SOF 12C3_SCL 12C5_SCL EVENTOUT MCO1
REF_CLK
ETHI_MII_
TX_ER/ETH , SHRTIMI_ USARTI_T LPUARTI_ USBI_VBU , -
PA9 1 GMILTX LCD_R5 DVPI_DO SPI2_SCK 1282_CK CHCI ATIMI_CH2 X ) 5 12C3_SMBA | 12C5_SMBA - - EVENTOUT -
ER
PA10 LCD_BI LCD_B4 DVPI_DI SHRTIML_ | xrpvy cpz | USARTLR LPUARTI_ USBI_ID - - - - - - EVENTOUT -
— — - CHC2 - X RX =
SDMMCI_S SHRTIMI_ USARTI_C LPUARTI_ FDCANI_R -
PA1l EL LCD_R4 SPI2_NSS 12S2_WS CHDI ATIM1_CH4 TS UART9_RX CTS X USB1_DM - - EVENTOUT -
SHRTIMI_ ATIMI1_BKI . USARTI_R LPUARTI_ FDCANI_T -
PAI12 LCD_R5 SPI2_SCK 1282_CK CHD2 N3 ATIMI_ETR TS UART9_TX RTS X USBI_DP - - EVENTOUT -
PA13 = = = = = B = B = B = B = = EVENTOUT JTMS(/JSWD[
PAl4 - - - - - - - - - - - - - - EvenTour | TTERISWC
UART9_DE/
PA15 LCD_B6 LCD_R3 SPI1_NSS SPI3_NSS SPI4_NSS 12S1_WS 1283_WS 1284 WS - GTIMAL_C GTIMALE UART9_RT UARTILT - EVENTOUT JTDI
HI TR X
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
PBO - xSPI2_IO1 “GMIL_RXD LCD_Gl LCD_R3 N N 3 S OUT - - - - EVENTOUT -
2
ETHI_MIL_
RXD3/ETHI . DVP1_MCL ATIMI_CH3 | ATIM2 CH3 | GTIMA2_.C | DSMU_DAT
PB1 - xSPI2_I00 “GMII_RXD LCD_GO LCD_R6 K SPI3_MISO N N i NI - - - EVENTOUT -
3
xsp2_cLgy | ETHLMIL
— TX_ER/ETH | DVPI_HSY 12S3_SD_E | ATIMI_CH4 | ATIM2 CH4 | GTIMAS E DSMU_CKI .
PB2 - - xSPI2N(,LKI | GMILTX NC DVP2_DI2 SPI3_MOSI r N N TR - - EVENTOUT | RTC_OUT2
ER
PB3 SDMMC2_D SPI1_SCK SPI3_SCK SPI4_SCK 1251_CK 1283_CK 1284 CK - GTIMAIL_C GTIMAG_E UARTII_R - - - eventout | JTRO/TRAC
2 H2 TR X ESWO
PB4 ET}RI){;{Yf SDMI\;ICZ—D SPI1_MISO SPI2_NSS SPI3_MISO SPI4_MISO 12S1_SD 12S2_WS 1283_SD 12S4_SD GTIB&?Z—C GTHXEZ—B UARTI1_TX - EVENTOUT JTRST
SPII_MOSI/ | SPI3_MOSU | SPI4_MOSU/
PB5 SDRAM_CK - ETHL PPS_ LCD_B5 DVP1_D10 12S1_SD_E 1283_SD_E 1284 SD_E GTIMA2_C GTIMB3 B UARTIO R FDCAN2R | 1pc1 SMBA | 12¢4 SMBA | EVENTOUT -
El ouT H2 RK X X
XT XT XT
SDRAM_NC SDMMC1_D GTIMA2_C GTIMA3_C GTIMB2_C USART1_T UARTIO_T | LPUARTI_T | FDCAN2_T DSMU_DAT
PB6 £l - o DVPI1_D5 s a1 HIN X X X X 12C1_SCL 12C4_SCL NG EVENTOUT -
ETHL_MIL FEMC_NL/F
TXD2/ETHI | SDMMCI1_D = DVPI_VSY GTIMA2_C GTIMA3_C GTIMB3_C USARTI_R LPUARTI_ DSMU_CKI _ _
PB7 “GMILTXD 7 EM(,{/NAD NC - Ha o HIN < RX 12C1_SDA 12C4_SDA NS EVENTOUT
2
ETHI_MIl_ | SDMMCI_C | SDMMCI_D | SDMMC2 D GTIMA2_E GTIMA3_C GTIMB2_C FDCANI_R DSMU_CKI
PB8 TXD3 KIN I 4 LCD_B6 DVP1_D6 TR 0 HIP UART9_RX < 12C1_SCL 12C4_SCL N7 EVENTOUT -
SDMMCI_C | SDMMCI_D | SDMMC2 D SPI2_NSS/I2 | GTIMA3_C GTIMB3_C o FDCANI_T DSMU_DAT
PB9 DIR 5 5 LCD_B7 DVP1_D7 S WS Ha HIP UART9_TX X 12C1_SDA 12C4_SDA 12C4_SMBA NG EVENTOUT -
ETHILMIL - ppvic by
RX_ER/ETH s SHRTIMI_S | GTIMAI_C LPTIM2_IN USART3_T , DSMU_DAT _ _ - _
PB10 - | GMII RX H:M(;DAI LCD_G4 SPI2_SCK 1282_CK COUT s ] X 12C2_SCL NG EVENTOUT
ER
ETHI_MII_
TXENETH | ppvic pis/
1_RMIL_TX g SHRTIMI_S | GTIMAI_C LPTIM2_ET USART3_R DSMU_CKI -
PBI11 ENETHI H:M(;iDAl LCD_G5 CIN A R X 12C2_SDA NG - - - - - EVENTOUT -
GMII_TX_E
N
ETHI_MIIT_
TXDO/ETH! SPI2_NSS/I2 | ATIMI_BKI LPTIM2_IN USART3_C UARTI10_R FDCAN2_R DSMU_DAT
PBI12 - - _RMIL_TXD - DVP2_D14 - - - - - - USB2_ID 12C2_SMBA o EVENTOUT -
S2_WS NI 2 K X X IN1
0/ETHI_GM -
1I_TXDO
ETHI_MII_
TXDI/ETHI USART3_C
PBI3 . RMILTXD SDMF\(/)ICLD DVPI_ D2 SPI2_SCK 1282 CK ATIM ;FCH] Lan\ngoU TS/USARTS UAR;I 0T FDC/;NU USB2§VBU DSMII.IJFCKI _ EVENTOUT _
1/ETHI_GM _NSS
II_TXDI
FEMC_D10/ USART3_D
PB14 SDRAM DI | SDMMC2.D | e, LCD CLK SPI2 MISO 1252 SD ATIMI_CH2 | ATIM2_CH2 | GTIMA7_C USARTI_T FUSARTS. | UARTY_DE/ USB2. DM DSMU DAT | Loeroin )
0 0 o N N H1 X RTS UART9_RTS IN2
SDRAM DI | spmmcz p | EEMCDIV 1252_SD_E ATIMI_CH3 | ATIM2_CH3 | GTIMA7 C USARTI_R UART9_CT DSMU_CKI
PB15 L - FEMC_DAI1 LCD_G7 SPI2_MOSI et N N o~ X s USB2_DP NI - EVENTOUT | RTC_REFIN
1
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
ETH2_MIL FEMC_D12/
SDRAM_N | SDRAM_DI RX_DV/ET = DSMU_CKI DSMU_DA EVENTOU
PCO WE 5 H2 RMIL C FEMC_A25 FEMC{DAI LCD_G2 LCD_R5 NO TING - - - - - T -
RS DV
SDMMC2_ 282 SD_E | DSMU_CKI | DSMU DA | FEMC_DOF ~ ~ ) . . EVENTOU
PC1 - ETHI_MDC K LCD_G5 SPI2_MOSI T Nd TINO EMC_DAO T TRACEDO
ETHI_MIL_
SDRAM_N TXD2/ETHI DSMU_CKI DSMU_CK EVENTOU
PC2 CEO - - - GMILTX DVP2_D6 SPI2_MISO 12S2_SD Ni OUT - o - - P _
D2
ETHI_MIL_
SDRAM_C TX_CLK/E 12S2_SD_E DSMU_DA EVENTOU
PC3 KEO ° : ° THI_GMIIL_ DvP2_D7 SPI2_MOSI XT TINI . . : : : T :
TX_CLK
ETHI_MIL_
RXDO/ETH
PC4 SD‘:‘:’EB’[—N 1_RMII_RX SDgIK“fISZ— FEMC_A22 LCD_R7 12S1_MCK DSMIEJZ—CK' - - - - - - - EVE’;TOU -
DO/ETHI_G
MII_RXDO
ETHI_MIL_
RXDI/ETH
PC5 SDl]?(/EI(\]/LC . |_RMII RX FEMC Al LCD_DE DSI_\F/IILI:IIEDA coyvn;_ 10U SDré/:nS/LN SDME{CLS ) ) ) ) ) EVET_\II_TOU )
DI/ETHI_G
MII RXD1
SDMMCI_ SDMMCI_ SDMMC2_ FEMC_NW | LCD_HSYN SHRTIMI_ ATIM2_CH GTIMA2_C USART4_T | DSMU_CKI EVENTOU
PC6 DODIR D6 D6 AIT C DVP1_DO 1252 MCK CHAI 1 HI1 X N3 ) ) T )
FEMC_NEI1
SDMMCI_ SDMMCI_ SDMMC2_ £ SHRTIMI_ ATIM2_CH GTIMA2_C USART4_R DSMU_DA EVENTOU
PC7 D123DIR b7 D7 /FEI\/}IggiNC LCD_G6 DVPI_DI 1283_MCK CHA2 5 o X NG - - T TRGIO
FEMC_NCE | FEMC_INT/ . . . UART10_D .
PC8 SDMMCI_ |FEMC N FEMC BUS DVPI D2 SHRTIMI_ ATIM2_CH GTIMA2_C USART4_C E/UARTIO. . . ) ) ) EVENTOU TRACEDI
DO CHBI 3 H3 K T
E2 Y RTS
PC9 = SDMD“fC]— LCD_B2 LCD_G3 DVPI_D3 12S1_CKIN 1252_CKIN 1283_CKIN 1284_CKIN AT]M42—CH GTIﬂﬁz—C UARTTS] 0c 12C3_SDA 12C5_SDA EVE’;TOU MCO2
PC10 - SDMD'?CL LCD_R2 LCD_BI DVP1_D8 SPI3_SCK 1283_CK USM;(TSJ UART9_TX 12C5_SDA DSMI\%CK' - - - EVE];TOU -
PCI1 . SDMMC1_ LCD B4 DVPI D4 | SPI3_MISO 1283 SD . USART3 R | yArmo RX | 1205 scL | PSMU.DA - - - EVENTOU -
D3 X TINS T
SDMMCI_ | FEMC_D6/F 1283_SD_E GTIMBI_C USART3_C UART10_T 12C5_SMB EVENTOU
PC12 SDRAM_D6 CK EMC DAG LCD_R6 DVPI_D9 SPI3_MOSI SPI4_SCK T 1284_CK HIP K X A - 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 NTou :
TIMESTAM EVENTOU
PC15 - - - - - - - - - P - - - - T -
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
SDRAM_D1 SDMMCI_ | FEMC_D2/F GTIMB2_C UARTI13_C FDCANI_R | DSMU_CKI EVENTOU
PDO SDRAM_D2 \ wp EMC DA2 LCD_BI HIN UART9_RX TS X N6 - - - - T -
SDRAM_D1 SDMMCI_ | FEMC D3/F | GTIMB2_C FDCANI_T 12C1_SMB DSMU_DA EVENTOU
PDI1 SDRAM_D3 2 CD EMC_DA3 HIP UART9_TX X A TING i i - i i T i
SDRAM_DI SDMMCI_ | FEMC_D7/F . y GTIMA2_E GTIMBI_B GTIMB2_C UARTI10_R LPUART2_ EVENTOU .
PD2 SDRAM_D7 3 MD EMC DA LCD_B2 LCD_B7 DVPI_Dl1 TR RK P X TS - - T TRACED2
SDMMCl GTIMB2_C USART2_C LPUART2 DSMU_CK EVENTOU
PD3 - | FEMC_CLK LCD_G7 DVPI_D5 SPI2_SCK 1282_CK — TS/USART2 - = - - - - -
RST H3 NSS RTS OUT T
USART2_D
PD4 - SDMMC2_ | FEMC NOE | DVPI D14 SPI3_NSS - GTIMB2_C E/USART2 LPUART2 12C1_SCL - - - - EVENTOU -
WP ~ - — H4 RIS TX = T
SDMMC2_ FEMC_NW GTIMB2_E USART2_T LPUART2_ EVENTOU
PD5 - b E DVPI_DI5 SPI3_MISO TR X RX 12C1_SDA - - - - - T -
SDMMC2_ FEMC_NW 1283_SD_E USART2_ R | DSMU_CKI | DSMU_DA EVENTOU
PD6 = CK AT LCD B2 DVPI D10 | SPI3 MOSI o 8 - MU_ : i i i N )
SDMMC2 FEMC_NEI 12S1_SD_E | ATIM4 BKI | USART2_C DSMU_CKI DSMU_DA EVENTOU
PD7 - — /FEMC_NC SPI1_MOSI SPI3_SCK o - - - - - - - - -
CMD B = . XT K TIN4 T
PDS SDRAM_DI . Egmg—gﬂ DVP2_HSY | SHRTIM2_S | ATIM3_CH USART3_T 12C7 SDA DSMU_CKI ) ) ) ) ) EVENTOU )
3 5 NC CIN 3 X - N3 T
FEMC_D14/
PDY SDRAM_ DI | oo = | DVP2VSY | SHRTIM2.S | ATIM3 CH USART3_R 12C7 SCL DSMU_DA EVENTOU
4 e NC COUT 3N X = TIN3 : : : . : : T :
FEMC_DI15/
PD10 SDRAM DI | ETHI CLK | ETH2 PPS_ | Lo 0= LCD B3 ATIM1_CH LPTIM2_O USART3_C 12C7_SMB DSMU_CK ) . _ _ EVENTOU _
5 125 OouUT 5 e 4N UT K A OUT T
. USART3_C .
FEMC_AL16/ GTIMA3_E | LPTIM2_IN = 12C4_SMB EVENTOU
PDI11 - FEMC_CLE DVP2_DI5 TR 5 TS/UT\??SRB A = = o o - - - T -
FEMC_A17/ GTIMA3 C | LPTIMIIN | LpTiv2 N | USARTSD | yaprio 1 | UARTI3.C | FDCAN3 R EVENTOU
PDI2 - FEMC_ALE DVP1_DI2 1 1 1 b/Ui/;ng x TS x 12C4_SCL - - - T -
GTIMA3 C | LPTIMIO | UARTIZR | UARTBLD | ppeans 1 12C8_SMB EVENTOU
PDI13 - FEMC_A18 DVPI_DI3 - - - E/UARTI13 - 12C4_SDA " - - - - -
& = H2 uT X RTS ~ X = A T
SDRAM_C ETHI_PPS_ | SDMMCI_ | FEMC_DO/F | ATIM3_CH GTIMA3_C UARTI2_C UARTI13_R EVENTOU
PD14 SDRAM_DO KEO OouUT D4 EMC_DAO 4 H3 TS X 12C8_SDA i - 3 i T i
UARTI2_D
ETHI_PHY ETH2_PHY SDMMCI_ | FEMC_DI/F | ATIM3_CH GTIMA3_C s UARTI3_T EVENTOU
PDI5 SDRAM_DI _INTN _INTN D5 EMC_DALI 4N H4 E/Uﬁgl 2 X 12C8_SCL - - . - T -
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
SDRAM_D FEMC_NBL SHRTIMI_S | GTIMA3_E GTIMBI_C | LPTIMI_ET | LPTIM2_ET | UARTI2_R ) ) ) EVENTOU _
PEO QMO ) 0 LCD_RO DVP1_D2 CIN TR H3 R R X T
SDRAM_D FEMC_NBL SHRTIMI_S | GTIMBI_C LPTIMI_IN UARTI2_T | SDRAM_DI EVENTOU
PE1 oMl - | LCD_R6 DVPI_D3 COUT e ) X 5 - - - - T -
ETHI_MIL_
TXD3/ETH1 . . GTIMBI_E USART5_R | FDCAN4_T EVENTOU TRACECL
PE2 - GMILTX FEMC_A23 DVP2_D0 SPI6_SCK TR X < - - - - - - T K
D3
ETHI_MIL_
TXD2/ETHI1 . GTIMBI_B USARTS_T FDCAN4_R EVENTOU
PE3 CGMILTX FEMC_A19 DVP2_DI X X - - - - - - - - T TRACEDO
D2
ETH2_PHY . GTIMBI_C USART6_R DSMU_DA EVENTOU
PE4 CINTN FEMC_A20 LCD_BO DVP1_D4 SPI6_NSS HIN X NG - - - - - - T TRACED1
PE5 XSP IZI—NCS FEMC_A21 LCD_GO DVPI_D6 SPI6_MISO GT%?,I—C USA};(TG—T DSMT\%—CKI - - - - - - EVEI}]TOU TRACED2
PE6 FEMC_A22 LCD_GI DVP1_D7 SPI6_MOSI ATIMNIZ—BKI GT%}?—C - - - - - - - - EVET}]TOU TRACED3
XSPI2_NCS ETH2_PHY | FEMC_D4/F ATIMI_ET UARTI1I_R DSMU_DA EVENTOU
PE7 SDRAM_D4 ) i 2 _INTN EMC_DA4 R X 12€7_SDA TIN2 ) ) ) ) T )
SDMMCI_ | FEMC_DS/F | ATIMI_CH UARTI1I_T FDCAN5_T DSMU_CKI | COMP2_OU ) ) EVENTOU _
PES SDRAM_D5 | SDRAM_AO - 3 LEDCTRL EMC_DAS IN X X 12€7_SCL N2 T T
UARTI1I_D
SDMMC2_ | FEMC_D6/F | ATIMI_CH = FDCAN5_R 12C7_SMB DSMU_CK EVENTOU
PE9 SDRAM D6 | SDRAM_Al - . LEDCTRL EMC_DA6 1 Ef U’er{g 1 X A ouT . - - T .
FEMC_D7/F | ATIMI_CH UARTII_C DSMU_DA EVENTOU
PE10 SDRAM_D7 | SDRAM_A2 - - EMC DA7 N TS TING = = - - - - T -
FEMC_DS8/F ATIM1_CH DSMU_CKI EVENTOU
PEI11 SDRAM_D8 - EMC_DAS LCD_G3 SP16_NSS > NA SDRAM_A3 - - = = 5 5 T -
ETHI_GMII | FEMC_DY/F ATIM1_CH UARTI3_R DSMU_DA | COMPI_OU EVENTOU
PE12 SDRAM_D9 - _RXD4 EMC_DA9 LCD_B4 SPI6_SCK N X TING T = o o - T -
SDRAM DI | ETHI Gmn | FEMCDIO/ ATIMI CH | UARTI3.T | EDCANG6 T DSMU_CKI | COMP2_OU EVENTOU
PEI3 = = FEMC_DAI LCD_DE SPI6_MISO - - - 12C6_SDA - — - - - -
0 _RXD5 ry - - 3 X X — N5 T T
SDRAM_D1 ETH1_GMII ATIM1_CH USART6_C UART13_C FDCAN6_R EVENTOU
PE14 \ - RXDS FEMC_D11 LCD_CLK SPI6_MOSI 4 P TS X 12C6_SCL - - - T -
FEMC_D12/ UARTI13_D
PEI5 SDRAM_D1 | ETHI_GMII | Lo 05 LCD R7 ATIMI_BKI | USART5_C E/UARTDS 12C6_SMB _ _ . . _ _ EVENTOU .
2 RXD7 ~ - NI K - A T
= 2 RTS
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Port AF0 AF1 AF2 AF3 AF4 AF5S AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
ETHI_GMII SHRTIM2_ GTIMAI_C GTIMAS5_C USARTI_T FDCAN4_T y .\ COMP3_OU EVENTOU
PFO SDRAM_A0 xSPI2_100 TXDA FEMC_A0 DVP2_D0 CHAI 1 1 X X 12C2_SDA 12C5_SDA T - T -
ETHI_GMIL SHRTIM2_ GTIMAI_C GTIMAS_C USARTI_R FDCAN4_R EVENTOU
PF1 SDRAM_Al | SDRAM_D5 xSPI2_I01 TXDS FEMC_Al DVP2_DI CHA2 2 o X X 12C2_SCL 12C5_SCL - T -
ETHI_GMII SHRTIM2_ GTIMAI_C GTIMAS_C GTIMB2_E USARTI_C 12C2_SMB 12C5_SMB EVENTOU
PF2 SDRAM_A2 xSPI2_102 TXD6 FEMC_A2 DVP2_D2 SPI6_NSS CHBI 03 3 TR K A A - T -
ETHI_GMII SHRTIM2 GTIMAI_C GTIMAS_C GTIMB2_C USARTI_C EVENTOU
PF3 SDRAM_A3 xSPI2_103 - FEMC_A3 DVP2_D3 SPI6_SCK ) - - - ~ TS/USARTI 12C6_SDA - - -
_TXD7 CHB2 H4 H4 H4 NSS T
ETH2_MII
XSPI2_CLK/ e USARTI_D
PF4 SDRAM_A4 | SDRAM D4 | xSPI2_CLKI RX_CLK/E FEMC_A4 DVP2_D4 SPI6_MISO SHRTIM2_ GTIMALE GTIMB2_C E/USARTI | TDCANST 12C6_SCL - EVENTOU -
N TH2_RMII_ CHCI TR H3 RTS X T
REF_CLK
xSPI2_ NCL | ETHI_GMII . SHRTIM2_ | ATIM3 BKI | GTIMB2_C FDCANS5_R 12C6_SMB . _ _ EVENTOU _
PF5 SDRAM_AS e “GTX CLK FEMC_A5 DVP2_D5 SPI6_MOSI CHC? s X A T
ETH2_ MDI | DVPI_PIXC ATIM3_ET ATIM4_ET GTIMAS_C GTIMB2_C UARTI1I_R FDCAN3_R EVENTOU
PF6 - xSPI2_103 5 K DVP2_D5 SPI5_NSS R R Hi HIP X X - - T -
DVP2_PIXC ATIM3_CH ATIM4_CH GTIMAS_C GTIMB3_C UARTII_T FDCAN3_T EVENTOU
PF7 - xSPI2_102 ETH2_MDC K SPI5_SCK 4 3 ol HIP X X - - - T -
ETH2_MII SDMMC2 DVP2_HSY ATIM3_CH ATIM4_CH GTIMAS_C GTIMB2_C UARTII_D EVENTOU
PF8 - xSPI2_I00 oL LEDCTRL NC SPI5_MISO o P 0 HIN E/Ug’]rl"sl'lt - - - T -
ETH2_MII_ SDMMCI_ DVP2_VSY ATIM3_CH ATIM4_CH GTIMA5_C GTIMB3_C UARTI11_C EVENTOU
PF9 ) XSPI2_101 CRS LEDCTRL NC SPIS_MOSI i 2 1 H4 HIN TS ) ) T )
xSPI2_CLK/
PF10 _ XSPI2_CLKI ETH2_PPS_ LCD_DE DVPIL DII ATIM3_CH ATIM4_CH GTIMB2_B FEMC_A3 ) . . _ _ EVENTOU _
N OouUT 3 2 RK T
ETH2_MII_
SDRAM_N GTIMA6_C TX_EN/ET EVENTOU
PF11 RAS = DVPI_DI2 SPI5_MOSI Hl 12C6_SDA H2 RMIL T - - - - - - - T -
X_EN
ETH2_MII_
TXDO/ETH2 . GTIMAG6_C FDCANG6_T , EVENTOU
PFI12 SDRAM_A6 | xSPI2_DQS RMILTXD FEMC_A6 DVP2_D6 I X 12C6_SCL = = - - = - T =
0
ETH2_MII_
SDRAM_N | TXDI/ETH2 GTIMA6_C USART7_C FDCANG6_R 12C4_SMB 12C6_SMB DSMU_DA | COMP3_OU EVENTOU
PF13 SDRAM_A7 CEO _RMII_TXD FEMC_A7 DvP2_b7 - H3 K X A A TING T . T -
1
PFl4 SDRAM_AS ET]]:I)Z(E)I\;[IL FEMC_AS DVP2_DS SHSEL!\;I27 GTn;AMA(LC USAl)a(TLR FDC/;(NLR 12c4 SCL DSMI:JgCKI _ _ _ _ EVET;I“TOU _
SDRAM_B ETH2_MII_ . SHRTIM2_ LPTIM4_ET | USART7_T FDCAN3_T EVENTOU
PF15 SDRAM_A9 A TXD3 FEMC_A9 DVP2_D9 CHF2 R X X 12C4_SDA - - - - 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 EVENTOU
PGO o BAL XSPI2_104 2 IX CLK FEMC_A10 DVP2_DI10 Ni 1 X - - - - T -
SDRAM_Al SDRAM_ XSPI2_NCS | ETH2_MII GTIMBI_E LPTIM4_IN UART13_T EVENTOU
PG1 1 AlD xSPI2_I0S 3 IX ER FEMC_All DVP2 DIl - TR 2 % - - - T -
ETH2_MII_RX USART7_C
PG2 SDRAM_A1 SDRAM_ | o el ’mn | FEMC A1z | DVP2DI SHRTIM2 S | ATIM2 BKI | GTIMAGE | roiigapr | FDCANST ) ~ . ) EVENTOU .
2 DQM1 ~ - 2 CIN NI TR X T
RXDO NSS
ETH2_MIL USART7_D
PG3 RXDI/ETH | FEMC_Al DVP2 DI3 SHRTIM2_ ATIM2_B GTIMAS E | e o7 FDCANS_R EVENTOU
2_RMII_RX 3 - SCOUT KIN2 TR - X - - - - - . T -
— 1 RTS
USART6_C
SDRAM_B ETH2_MIl | SDMMC2 CKI | SDMMC2_ | FEMC_Al SHRTIMI_ | ATIMI_BKI - EVENTOU
PG4 A0 RXD2 N D4 4 DVP2_Dl4 CHF N3 TS/UI\%\SRTG 12C1_SDA 12C8_SDA - - - T -
SDRAM_B ETH2_MII_RX SDMMC2 SDMMC2 SHRTIMI ATIMI_ET USART6_D EVENTOU
PG5 Al - D3 CDIR D5 FEMC_Al5S DVP2_DI5 CHF2 ~ R E/UIS{?IS{TQ 12C1_SCL 12C8_SCL - - T -
ETH2_MII . DVP1_DI SHRTIMI_ GTIMB3_B 12C1_SMB 12C8_SMB EVENTOU
PG6 i _RX_ER FEMC_NE3 LCD_R7 2 CHEI RK A A ) ) 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
USART4_D
PGS SDRAM_C ) ETHI_PPS_OU LCD G7 SPI4 NSS 1254 WS ATIM2_ET E/USARTA FDCAN7_R ) ) ) ) ) EVENTOU )
LK T - = - R - X T
RTS
Eg)?éﬁ%l% FEMC _NC DVP1_VS USART4_R FDCAN3_T EVENTOU
PG9 - B SDMMC2_D0 EI/FEMC - SPI1_MISO 1251_SD - - 5 o o - - -
H2_RMIIL_ — NE2 YNC = = X X T
RXDO
ETH2_MII_RX = ) S .
PG10 xspiz 106 | XSP2NC | pypri gmp | SPMMC2. | FEMC NE LCD B2 LCD G3 DVPI D2 SPII_NSS 2SI WS - FDCAN3_R - - EVENTOU -
S4 RXDI D1 3 X T
ETHI_MIL_TX
_EN/ETHI_RM
PGl11 XSPI2_107 XSPZNC | 1y rx njETH | SPMMCZ LCD_B3 DVPI_D3 SPI1_SCK 1281_CK LPTIMLIN USARTS R - - - - EVENTOU -
~ SIN — D2 — - - - 2 X T
I_GMIL_TX_E
N
ETHI_MII
_TXDIET USART4_D
PGI2 XSPI2_NCS HI_RMII_ SDMMC2 D3 FEMC_NE LCD Bl LCD B4 DVP2MCL | ¢pit viso 1254 SD GTIMAS C | LPTIMIIN | ploie USART5_T ) EVENTOU )
1 TXDI/ET ~ 4 — - K - - H1 1 RTS X T
HI_GMII_
TXDI
ETHI_MII_
TXDO/ETHI USART4_C USART5_C
PG13 “RMILTXD | SPMMC2 SDMMC2_D6 FEMC_A24 LCD_RO SPI4_SCK 1284_CK GTIMAS_C LPTIMLO 1 1g/USART4 | TS/USARTS - - - EVENTOU TRACEDO
DODIR H2 uT T
O/ETHI_G = _NSS _NSS
MII_TXDO
ETHI_MII
_TXDIET USART5_D
HI_RMII_ | SDMMC2 DI2 | SDMMC2_ | FEMC_A2 1254 SD_E GTIMAS_C | LPTIMI_ET | USART4_T . EVENTOU
PG14 - TXDI/ET DI D7 5 LCD_B0O SPI4_MOSI T 0 R X E/Ui?l;TSi - - T TRACEDI
HI_GMII_
TXDI
USART4_C
PG15 SDRAM_N xSPI2_DQ | ETHI_PHY_IN | SDMMC2_ DVPI_DI TS/USART4 | USARTS.C | SDRAM DI EVENTOU
CAS S TN RST 3 K 4 . . . . - © T -
_NSS
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
EVENTOU
PHO - - - - - - - - - - - - - - T -
EVENTOU
PH1 - - - - - - - - - - - - - - T -
SDRAM_C ETHL MIL_ SHRTIM2 GTIMB3_C LPTIMI_IN UARTI5_R EVENTOU
PH2 - - - XSPI2_104 CRS/ETHI_ LCD_RO ) - - = - - - - - -
KEO . y CHDI H2 2 X T
GMII_CRS
SDRAM_N ETHL_MIL SHRTIM2 GTIMB3_C USART7_C UARTIS_T EVENTOU
PH3 o - xSPI2_IOS COL/ETHI_ LCD_R1 3 - - - - - - - - - -
CEO0 . .\ CHD2 H3 K X T
GMIL_COL
ETH2_MIL_ UARTI5 D
TXDO/ETH2 ; DVP2_HSY SHRTIM2_ GTIMB3_C USART7_R - FDCAN5_T EVENTOU
PH4 RMIL TXD LCD_G4 LCD_G5 NC CHEL 4 X E/UARTI5_ < 12C2_SCL - - - - T -
e RTS
ETH2_MIIL_
SDRAM N | TXDI/ETH2 | DVP2_PIXC SHRTIM2_ GTIMB3_E USART7_T UARTI15_C FDCANS5_R EVENTOU
PH5 WE _RMIL_TXD LK SPIS_NSS CHE2 TR X TS X 12€2_SDA . : : : T :
1
ETHI_MIL_
SDRAM_N RXD2/ETH FEMC_BA ATIM1_CH GTIMA7_C LPTIM5_IN UARTI14_R FDCAN7_T 12C2_SMB EVENTOU
PH6 OBl SDRAM_ A4 | "Gt Rx A DVP1_D8 SPI5_SCK AN Hi | X X 5 - - T -
D2
ETHI_MIIL_
SDRAM_C RXD3/ETH . ATIM3_BKI | LPTIMS5_IN UART14_T FDCAN7_R EVENTOU
PH7 KB | GMII RX FEMC_CRE DVP1_D9 SPI5_MISO ) % X 12C3_SCL SDRAM_AS - - - T -
D3
] UART10_D UART14_D
PHS SDRAM DI | ¢p AM_AG ETHI_GMII FEMC D16 LCD_R2 DVPI_HSY ATIM3_CH GTIMA4_E E/UARTI0. | E/UARTI4. FDCAN2_R 12C3_SDA COMP4_OU ) EVENTOU )
6 RXD4 NC 1 TR X T T
_ RTS RTS
SDRAM_DI1 | ETHI_GMII ATIM3_CH GTIMA7_C UART10_C UART14_C FDCAN2_T 12C3_SMB EVENTOU
PHO9 7 RXDS FEMC_D17 LCD_R3 DVP1_DO IN 0 TS TS X A SDRAM_A7 - - T -
SDRAM_DI ETHI1_GMII - , ATIM3_CH GTIMA4_C 12C4_SMB EVENTOU
PHI10 3 SDRAM_A8 _RXD6 FEMC_D18 LCD_R4 DVPI_DI 5 H1 e = = 5 5 - T -
SDRAM_D1 | ETHI_GMII . ATIM3_CH GTIMA4_C UART10_R , EVENTOU
PHI11 9 RXD7 FEMC_D19 LCD_R5 DVPI_D2 N 1o X 12C4_SCL SDRAM_A9 - - - - T -
ETH2_MII_
SDRAM_D2 | SDRAM_Al RX_DV/ET ATIM3_ET GTIMA4_C UART10_T COMP4_OU EVENTOU
PH12 0 ] H2 RMILC FEMC_D20 LCD_R6 DVP1_D3 SPI7_NSS R o, X 12C4_SDA T - - T -
RS_DV
ETH2_MII_
SDRAM_D2 TX_EN/ET . ATIM2_CH FDCANI_T 12C9_SMB EVENTOU
PHI13 ! H2 RMIL T FEMC_D21 LCD_G2 SPI7_NSS N UART9_TX X A - o o - - T -
X_EN
ETH2_MII_
SDRAM_D2 | TXDO/ETH2 ATIM2_CH USART6_R FDCANI_R EVENTOU
PH14 5 R TxD | FEMC.D22 LCD_G3 DVPI_D4 SPI7_MISO N X UART9_RX X 12C9_SDA - - - T -
0
ETH2_MII_
SDRAM_D2 TXDI/ETH2 . N ATIM2_CH USART6_T . EVENTOU
PHI15 3 - RMIL TXD FEMC_D23 LCD_G4 DVPI_DI1 SPI7_MOSI N X 12C9_SCL - - - - T -
1
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Port AF0 AF1 AF2 AF3 AF4 AF5S AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PIO SDR‘*“M—DZ FEMC_D24 LCD G5 DVPI_DI3 SPI2_NSS 1282 WS ATI“:';—C“ GTI%AA“—C 12C10_SDA - - 5 - . EVET;TOU .
PI1 SDRAM D2 | sppam pg | FTHZMIL | ppyvic pos LCD_G6 DVP1_DS8 SPI2_SCK 1282_CK ATIM2_BKI USARTS_C 12C8_SMB 12C10_SCL - - EVENTOU -
5 - RXDO — - - - - N2 K A — T
P12 SDRAM D2 | ETH2 MIL | gy pog LCD_G7 DVP1_D9 SPI2_MISO 1282_SD ATIM2_CH USARTS R LPUART2_ 12C8_SDA SDRAM_D9 - - EVENTOU -
6 RXDI - - = — — 4 X TX — — T
SDRAM_D2 | SDRAM DI | ETH2 MII_ 12S2_SD_E ATIM2_ET USARTS_T LPUART2_ @ 12C10_SMB EVENTOU
P13 bt RX_ER FEMC_D27 DVPI_DI10 SPI2_MOSI T R X RX 12C8_SCL A - - T -
SDRAM_D XSPI2_NCS | ETHI_GMII | FEMC_NBL ATIM2_BKI USARTS_R 12C10_SMB EVENTOU
P14 M2 3 TXD4 5 LCD_B4 DVP1_D5 DVP2_D8 Ni X A SDRAM_D0 B - - T -
SDRAM_D xSPI2_NCS | ETHI_GMII | FEMC_NBL DVPI_VSY ATIM2_CH USARTS_T EVENTOU
P15 M3 SDRAM_D1 3 TXDS 3 LCD_BS NC DVP2_D9 . X 12C10_SDA - - - T -
PI6 SDRAgM—D 2| xsP IZA‘—NCS ETHTI)&G)E’IH FEMC_D28 LCD_B6 DVP1_D6 DVP2_D10 ATlez—CH USAiTs—C 12C10_SCL | SDRAM_D2 - - - EVEI}]TOU -
PI7 SDRAM D2 | opane e | XSPI2NCSL | ETHI GMIL | oy g LCD B7 DVPL D7 DVP2 DII ATIM2_CH ) ) . ) ) EVENTOU )
9 = N _TXD7 = - - = 3 T
ETH2_ MIl_ | SDMMCI_S | SDMMC2_S LPTIM3_IN FDCANI_T EVENTOU RTC_OUT
PI8 TX_CLK EL EL SPI7_SCK 1 X ) i i ) ) i ) ) T 2
PI9 SDRAM_D3 <SPI2 100 FEMC D30 | LCD_VSYN _ GTIMA7_C LPTIM3 IN | ) e px | FDCANLR 12C9_SMB SDRAM D6 _ ) _ EVENTOU _
0 — - C H3 2 — X A — T
PI10 SDRAM D3 | oob M D7 <SPI2 101 ETHI MIL | oo o LCD_HSYN | GTIMA7 C | LPTIM3_ET | FDCAN4_T 2C9 SDA ) _ ) _ EVENTOU _
1 — — RX_ER - C H4 R X — T
SDMMCI_ SDMMC2_ GTIMA7_E | FDCAN4_R EVENTOU
PI11 xSPI12_102 LEDCTRL LEDCTRL FEMC_DO LCD_G6 TR X 12C9_SCL - - - - - - T -
PI12 xSPI2_103 FEMC_A4 LCD—C]T‘SYN DVP2_D2 SPI7_NSS GT'%“—C FDC’;(N"—T 12C7_SDA B - - B - - EVET}]TOU -
PI13 xSPI2_CLK FEMC_A7 LCDfCV SYN DVP2_D3 SPI7_MISO GT”;AMALC FDC/;N@R 12C7_SCL - - - - - - EVET}]TOU -
Pl14 XSPI2_NCL FEMC A9 LCD CLK DVP2 D4 sp7 Mosi | ATIM3_BKI | GTIMA7_E 12C7_SMB _ ) ) _ ) ) EVENTOU )
K — - — - N2 TR A T
ETH2_PPS_ ATIM3_BKI GTIMB3_E EVENTOU
PI15 oUT LCD_G2 LCD_RO DVP2_DI13 NG TR - - - - - - - - T -
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
ETH2_MII_ . } ATIM4_ET GTIMB3_C UARTI5S R | FDCANS T . EVENTOU
PJO TXD2 LCD_RI LCD_R7 - R HIN X X 12C9_SDA - - . . _ N _
ETH2_MII_ DVP2_VSY ATIM4 CH | GTIMB3_C UARTI5 T | FDCAN8 R EVENTOU
PJ1 xSPI2_104 TXD3 LCD_R2 NC SPI7_SCK 1 HIP % 12C9_SCL - - - - T 5
P12 XSPI2_I05 LCD_R3 pvpl DIs | spi7 Nss | ATIM4CH | GTIMB3 C | UARTISR | 12C9_SMB 5 _ . . . . EVENTOU .
IN H2 TS A T
ETH2_MII_ . ATIM4 CH | GTIMB3_C UARTI3 R | UARTI5.C | FDCAN7.T . EVENTOU
PJ3 RX DV LCD_R4 DVPI_DI4 | SPI7_MISO > 13 TS TS X 12C9_SDA - - = . N )
ETH2_MII_ ATIM4 CH | GTIMB3_C UARTI3_C | FDCAN7_R EVENTOU
PJ4 RX_CLK LCD_RS DVPI_DI3 | SPI7_MOSI N 14 s .~ 1209 SCL 5 ) . ) ) ¥ i
ETH2_MII_ ] ATIM4 BKI | LPTIM5_ET EVENTOU
PJ5 TX ER LCD_R6 DVPI1_D9 8 N3 R - - - - - - . ) N :
PJ6 FEMC D2 LCD R7 DVP2 D8 ATIMZZ—CH F Dc‘;NlT _ ) ) _ ) ) ) i i EVEI}ITOU i
PJ7 FEMC_D3 LCD_Go pvpapy | ATIMECH | FDCANTR . - - . . . . : : EVENTOU TRGIN
ETH2_MII_ . ATIM1_CH ATIM2_CH | USART8_C UARTI2_T UART14 R | FDCANS_T EVENTOU
PJ8 RXD2 LCD_Gl DVP2_DI0 N 1 TS X TS X 12C8_SDA = o > - T -
ETH2_MII_ ATIMI_CH ATIM2 CH | USART8 R | UARTI2 R | UARTI4 C | FDCANS R EVENTOU
PJ9 RXD3 LCD_G2 DVP2 DIl 3 N TS X TS < 12C8_SCL - - - . N _
FEMC_D5/ ATIMI_CH | ATIM2_CH UARTI2_C | UARTI4 R 12C8_SMB EVENTOU
PJ10 FEMC DAS LCD_G3 DVP2_D12 SPI5_MOSI N 5 TS X i o - - - - T -
FEMC_D6/ . ATIMI_CH | ATIM2_CH UARTI2_ R | UARTI4_T EVENTOU
PJ11 FEMC DAG6 LCD_G4 DVP2 DI3 SPI5S_MISO > N TS X = - - - - - T -
PI12 SDMMCI1_S | FEMC_BA LCD BO LCD G3 DVP2 DI ATIM4_CH | 12C10_SMB ) ) ) ) ) ) ) EVENTOU TRGOUT
EL A 3 A T
PI3 SDMMC2_S | FEMC_NBL LCD BI LCD_B4 DVP2 D14 ATIMA CH {016 spa ) _ _ ) ) ) ) EVENTOU )
EL 0 3N T
PI14 FEMC_CRE LCD B2 DVP2 DI3 AT“VZ‘—C“ 1210 SCL . - - . . - . . . EVE’;TOU .
PI15 FEMC_BA LCD_B3 DVP2 DI2 ATIM4_CH _ _ ) ) _ _ . ) ) ) EVENTOU i
A 4N T
98 /187 Fe3 AR 3 HFR 22 7] Nations Technologies Inc.




L
V) EIRRR

3.3.11 GPIOKE A 1hRs

% 3-12 GPIOK 8 1hke

www.nsingtech.com

Huhb: ERIIATEG X S ALK IR 109 5 EREEALE

Fif: +86-755-86309900 f£H: +86-755-86169100
E#%: info@nationstech.com ER%w: 518057

Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PKO ETH2_MII_ LCD GS DVP2 D7 SPIS SCK ATIM1_CH ATIM2_CH 12C3 SCL ) ) EVENTOU
COL - — - IN 3 - T
PK1 ETH2_MII_ LCD G6 DVP2 D6 SPIS NSS ATIM1_CH ATIM2_CH 12C3 SDA _ _ EVENTOU
CRS - — - 1 3N - T
PK2 FEMC All LCD G7 DVP2 D5 ATIM1_BKI | ATIM2_BKI 12C3_SMB ) ) EVENTOU
- - - N1 NI A T
PK3 xSPI2_I06 FEMC_D7 LCD_B4 DVP2_DO0 ATIMN‘%BKI 12C10_SDA - - EVEI}JTOU
PK4 xSPI2_1O7 FEMC_D9 LCD_B5 DVP2_DI GTI%‘I“’—C 12C10_SCL - - EVET;TOU
PK5 xsmszcs FEMC D11 LCD_BS DVP2 D2 GTI%/ZX(LC lzcuk SMB _ _ EVEI}JTOU
PK6 XSPI2_DQS | FEMC_Al2 LCD_B7 DVP2_D3 GTH]V_'[?‘S—C 12C10_SDA - S EVEI}ITOU
PK7 - FEMC_A15 LCD_DE DVP2_D4 GTH]V_II?‘S—C 12C10_SCL - - EVEI}JTOU
99 /187 R ARNZ 7 PR 2 5] Nations Technologies Inc.
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4.1 R F4

B B, T PR AL, Vs LT

4.1.1 /M RKEE

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

4.1.2 BLRIKAE

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

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

4.14 BHEE
B 51 I K 1) £ 8 % o T 41 o

www.nsingtech.com

Kl 4-1 SIS

—X MCU

30pF —

il
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MCU
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4.1.6 EEBEFE

4-3 B FR

VBAT L

- Backup circuit
2.3~3.6V ~ Power Switch
~

VDD1/2/+++/n
—@

(32KHz Oscillator,RTC wakeup
circuit,Backup register

nx100nF
+nx 10uF®

BT

VDD33_USB
OQuput | | [~ ~"~""~""~""~>""~>""~>""~>""7"7- 1
100nF !
+ 1uF 1o l
4 General 1/0 port —@ Levell jogic :
— switch] circuit :
— Input
Veap !
|
' :
v : Core circuit |
CAP1/2/+++/n ;: (CPU,digital :
| circuit and |
nx100nF : memeory) :
+nx 10uF® E J :
| |
VSS1/2/-++/n e !
VDDA e
T Vbpa
VREF I
I o
VREF + Analog
100nF r—— peripherals
+10uF (ADCs
100nF [ 10uF® DACs
COMPs)
; Vssa -

1. LB OuF #2502 15 EV b -

102/187 B RE AR M A S NSING TECHNOLOGIES INC.
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4.1.7 BREFENE

4-4 EJRIEFENETT R
Ipp-Vear
Vaar

l

= Voo [']

A

IDD
VDD

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

PNEE SRS A E R DIE A G

* 4-1 EIERRE

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

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

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

% 4-2 B
il #R BRARMED LA
Tvon 2233 Voo/ Vo HLEZR ) HLECHE R HLA ) (D@ 150
IVDDSMPS £ VDDSMPS L IE £ ) isk FRIR (LR HLIR (D@ 700
Tveap 23T VCAP BLIRZE ) s B (D@ 1000
Tyss 283 VssHLZE S FRIRT (IR LY HLOR) (D@ 1150 mA
L AR I/OANZ ) 5| BA L Pyt R FRLIAL 12
AEREI/OANE ) 51 AL Fr) 4t HLIA 12
Ingpry@®) NRSTH| IE N BT -5/0
103/ 187 E REARBR A PRA T NSING TECHNOLOGIES INC.
Mkt s YT L X EHEAL X S 1095 [ R AR K E
HiE: +86-755-86309900 L +86-755-86169100
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| BRI | s ] |
L FHIABE(Vo0, Vears VooaVRUH(Vss, Vssa)3|BILGUEE BRSNS S0 1R Y 18 R %5 L

2. HVieVoolif, - MERFEAR: SVN<Vssi, H—AMREEAHI. Iaen SBIEIEHEALE, HERHESSE 4-1,
3. RIHEAMI S TR AL, 5543 339

4 RAERKHEE, Vool B 90.1Von.

R 4-3 BRI
#5 #id KM VA
Tsto fite A7 4 B 1 -40 ~+150 °C
T B KGR 125 °C
104 /187 I RBAM 45 B /A7) NSING TECHNOLOGIES INC.
Huhk: VAT P 1L X AT EIX 5 R 1005 [ RABEAR K
HLi%: +86-755-86309900 f¥: +86-755-86169100

¥4k https:/www.nsingtech.com Hl%i: 518057
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4.3 THE%M
4.3.1 BHIT/EEM
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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.
105/ 187 E REARBR A PRA T NSING TECHNOLOGIES INC.
ks ERYN TR L X G X SRR 1092 [ R A K E
Hi%: +86-755-86309900 . +86-755-86169100
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4.3.2 SMPS [&EiE#.58
AIER A% FH ) SMPS 7% L% 4-6.

Kl 4-5 SMPS [ EFH A AR ot

www.nsingtech.com

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

106 /187

B RE AR M A S NSING TECHNOLOGIES INC.

Motk RN R L X R AL X R R 1095 [F R AR K E
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% 4-6 SMPS [F 5 HeHuas 75 B SN oA i

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

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

4.3.3 VCAP M B A

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

4-6 FMER L2 Cext

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

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

A58 LDO 22uF +4 > 0.1uF
ESR AT HL A ESR <100 mQ

107 /187 B RE AR M A S NSING TECHNOLOGIES INC.
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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
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AFEC_PRS[3:0]=1111 ("F[%#5) 3.39 3.48 3.56
VevDhyst) PVD iR - - 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.

110/187 B RE AR M A S NSING TECHNOLOGIES INC.
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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
RIS T R 5 2% A
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
e T RETF o (FErR: IXANSHOL AU B B P AL 28 02 AT i B
MIF AN AXT. AHB. APB IR i it B #1) % K.
VDD=3.63V, #ii% T 125°C.
4-11 MR 4-12 FA RIS HL, RKIEAEIEE(25°C. 85°C. 105°C) R, Veap A1 Vop fE HLHLE R IR H

Vop 8% Vss(To 1 %) »

% ® ®H ®H m H

F 4-11 BITEA T HREBERERE, RIEE ITCM BT M73&817), f##E Cache

7’ Ta =25°C Ta = 85°C Ta = 105°C B
B &t fsys N
k] Ivcar Ivbp Ivcar Ivbp Ivcar Ivpp iz
SRR R, BERE | goom 3253 1.2 390.7 123 462.0 13.4
ML
B BTG A5,
st VDD=3.3V, 400M 238.2 10.8 301.3 11.5 371.1 12.6
Vcar=0.9V
Ioo® | TH) e mA
ﬁ H‘ ’ ) ‘j‘
HER H z 600M 184.7 6.4 232.5 7.6 283.8 8.3
: Fi 4,
HLR
VDD=3.3V, 400M 142.8 5.8 189.6 6.4 240.6 7.5
Vcar=0.9V

F 4-12 IR PR HEFE, RIBE ITCM BT M73i31T), 2868 Cache

& Ta =25°C Ta = 85°C Ta = 105°C ;<1
= e 20 A fsys N
v Ivcap Ivbp Ivcap Ivbp Ivcap Ivbp AL
s, | TR CBREE | Goom | 2541 1.2 288.8 12.6 355.5 13.8
" BT A5t
Ipp® | HE3{ . mA
T VDD=3.3V, 400M 160.1 104 216.5 11.5 280.9 12.7
Vcar=0.9V
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Sy B, S
PR AR Bl DG 600M 792 6.8 118.9 8.1 164.0 9.6
L3 FA AN
VDD=3.3V, 400M 57.5 5.9 96.6 7.0 140.8 8.1
Vcar=0.9V

4.3.7.2 R ThFEAR K B FTEFE

MCU 4 F F 91 4

BT VO 3IA TR, RS — A s T b
BT RSN TR, R

Vpp 8% Vss(TEH1%0) .

B 4-13 PR T B LRI #E

Ta =25°C Ta =85°C Ta =105°C B
] ¥ %M fr
Ivcar Ivpp Ivcar Ivpp Ivcar Ivpp
R A =3 P9 35 RC R 28 Al iy
£4; STOPO 3 X
HRG AT RS, 5.7 2.6 44.8 3.2 91 3.6
T AR N FEL AR N
GPIO &b TR
Inp" R 41T T, RTCATIT, mA
o 0.67 0.32 3.54 0.67 6.93 1.03
Z4 STANDBY | IWDG 4], Backup SRAM {#¥F
T AL —
5 YR F 44T 7, RTC KA,
Uit
IWDG %], Backup SRAM A& | 0.64 0.31 3.51 0.64 6.82 0.94
£

1 HZRE TS RIRIE, AEL il

% 4-14 Vear BER T KSR FLSLIHFE

B
et 2K A Ta =25°C TAa=85°C | Ta=105°C &
\
Vear B THIME | Vear=3.3V, LSE 3}, RTC 5%, IWDG 3%
Ipp® ) 59.1 3324 591.1 HA
SR 1, Backup SRAM AMEHF
1. HZGAVGERIE, ATELEF .
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4.3.8 HMERET BP IR

4.3.8.1 EEANRI BHIR (AMERETBHD

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

www.nsingtech.com

B 4-15 RSN P B ShRp )

&5 S %M B/ME HWRIE BXE L:<¥ivA

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

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

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

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

L HIHRIE; .

4-7 SR R I R IR ST T

VHSEH

VHSEL

90%

10%

tr(HSE)—

External Clock Source

JuUuUL

fHSE ext

*+Lf(HSE)

<7THSE4>§

< ™tW(HSE) <™ W(HSE)

Iy
0SC_IN

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

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

1. HBHRIE.

Bl 4-8 SRR R SR B SZ TR 5

VLSEH —_—
90%

10%
VLSEL -

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

T gg—»

External Clock Source

JUuL

4.3.8.3 FEANERI SR (SN RTR/FEE)

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

& 4-17 HSE 4~48MHz 33355 548510

Ziine) ] %M B/ME M ARYAE BAAE LA
f PR a A - 4 25 48 MHz
R St LR - - 200 - KQ
JRENTO - - 4
VDD=3 V, Rm=30 Q, CL=10 pF at 4 TBD
MHz, TRIM[2:0]=010 ) i
VDD=3 V, Rm=30 Q, CL=10 pF at 4 TBD
HSE IR H, MHz, TRIM[2:0]=100(2ki\) ) i
IDDHse . mA
it VDD=3 V, Rm=30 Q, CL=10 pF at 8 2
MHz, TRIM[2:0]=010 ) : )
VDD=3 V, Rm=30 Q, CL=10 pF at 8 L79
MHz, TRIM[2:0]= 100(Eki\) i ‘ i
VDD=3 V, Rm=30 Q, CL=10 pF at 16 s
MHz, TRIM[2:0]=010 ) ‘ )
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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 .

116 /187 B RE AR M A S NSING TECHNOLOGIES INC.

Mtk PRI R 1L X R AL X = R 1095 1 R EAKE
HiE: +86-755-86309900 L +86-755-86169100
[4ik: https://www.nsingtech.com Hi%: 518057



e\

V) EIREAK

ap

www.nsingtech.com

& 4-10 ¥ FH 32.768 kHz 5 i 52 B R A

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

4.3.9 PYERI BHIRKFIE
419 T4 421 B IS HOULHRAR T 4-4 OB IOERBEIIER Voo {URALIE & LT MO MR 73 1 F -

4.3.9.1 64MHz 3% N R 25 (HSI164)

£ 4-19 HSI64 15451k
=) ZH %AF B/ ME HRIE BAE E:<Viv
VDD-3.3V, Tis 25 degrees C
DS o ’ ’ . .

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

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

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

Auted i, 2 - 2 0
B RS R U &
HSI64 15 7% 23 10K
ACChHsi64 ST64 s A HIH
i3
DD=3.3V,Tr=-20~105C
M @3 3V, T,=20~105C, 15 - 1.5 %
U P 5% AR [ I 52 1
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VDD=3t03.6 V - 0.025 0.05
HSI64 1R 2% 0
AVDD(HSI48) 56 VDD [ A %
VDD=23V t03.6 V - 0.05 0.1
HSI 3R 2% J5 Bl
tsu(HsIes) N ki 28 S - 1 6 10 us
&)
DuCy(HSI64) G - 45 50 55 %
Ipp(HSI64) HSI #7543 Th#E - - 250 350 HA
s AR
Pr jitter ﬁg? LR AR - - 50 - ps
4.3.9.2 FIE ARG ERMSI)
F 4-20 MSI R % 2305
] e 20 %M B/ME HRE BAE E:<X VA
VDD-3.3V, Ty =25C, #& 1
DB ’ ’
fisi S I, BRI\ MSI=16MLz 15.84 16 16.16 MHz
TRIM PR &K - - 0.175 - %
USER TRIM s 2
COVERAGE F P s e 5630 + 32 steps +4.79 +5.60 - %
VDD=3.3V,Tr=-40~125C, i ) 5 o
R JE R 1 1 7 5 °
ACCwsi MSI iz 5 a5 RS B
VDD=3.3V,T)=-20~105°C, i 15 15 o
R VE R 1 1] 7 5 ' ' °
tsuMsI) MSI #&% 28 J5 Sl ] - - 4 6 us
DuCy(MSI) el - 45 50 55 %
Ippovisty MSI #&% 25 Th#E - - 150 200 pA
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4.3.9.3 1RE N FIRG F= LS

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

Lo A R S

2. EARE SR AR

3. HBHRE

4.3.10 MMETHFEAE M RE FF) I ]

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

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

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

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

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

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

4.3.11.1 PLL1/2/3 &

£ 4-23 PLL %
HufE X
iines 2% By
B/ME BRME | BKEO
frL N PLL % A\ 0@ 4 25 64 MHz
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PLL % NI 525 L 40 50 60 %
forLour | PLL A 47if i sk 400 - 800 MHz
tLock PLL Ready 7~ 15 54 tH i 1] - - 150 s
Jitter Rms cycle-to-cycle jitter @800MHz - +4 - ps
fvco_out PLL VCO output 400 - 800 MHz
I Operating Current of PLL @600MHz frequency. - 2.5 - mA

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

4.3.11.2 SHRPLL %yitE

% 4-24 SHRPLL &4

) 0
ine) ¥ LA
R/ME HAE | BRXEO

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

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

1. HEGETHEEL, AEA I,

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

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

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

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

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

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

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

F 428 1/0 Fad

/e e 21 %M B/ME HRE BXE ¥4
o Vpp=3.3V 2 - Vb
Vi LN e N a
Vop=2.3V 1.7 - Vobp v
N Vop=3.3V VSS - 0.8
ViL B N HL P
Vbp=2.3V VSS - 0.7
o R Vpp=3.3V 200 - -
Vhys il 5 o i 2 2% H AR (D mV
Vbp=2.3V 165 - -
ViL sdram SDRAM IO Vop=3.3V VSS - 09 \Y%
121/ 187 B RE AR M A S NSING TECHNOLOGIES INC.
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LD R RN

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

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

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

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

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

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

L SR AR BTSRRI . i IR A, ARYEAE IR

2. F/100mV.

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

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

5. Veap S48 10 &I HLE .

JIPA 1O i 1 #52 CMOS Ml TTL A (AT AL E), SRS T 2 80™ 1K CMOS T.Z8 TTL &

#

IR B R

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

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

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

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

M BE

BRARRFRIVERE, 3 4-31 FIH A S B0l PR B3IR (25 °C)RT Vpp i B BT & 3K 4-4 &M RS R, i

i) /O ¥t T /2 35 CMOS M TTL .

R 429 FT 10 W REHIRD
~ Ion, IoL, Ion, IoL, R
WEhER LA
VDD=3.3V | VDD=33V | VDD=2.3V VDD=2.3V
2 2.7 33 1.9 2.3 mA
122/ 187 E REARBR A PRA T NSING TECHNOLOGIES INC.
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4 5.7 6.6 41 46 mA
8 112 133 8 9.3 mA
12 16.8 19.9 12.1 139 mA
1. HWIRIE, AR FI,
% 4-30 TC 10 W EE /1RO
I Ton, ToL, Ton, Tov, B
VDD=3.3V | VDD=33V | VDD=2.3V VDD=2.3V
2 8.1 6.1 3.1 45 mA
4 16.2 122 6.2 9.1 mA
8 283 214 10.9 16
12 441 335 172 252 mA
1. HRIERIE, ALEAE R,
£ 431 Ft RO
e ] %1 w®/ME mAHE LA
Vop=3.3V, loi®=2/4/8/12 VSS 0.4
VoL i K HLP
Vop=2.3V, loi®=2/4/8/12 VSS 0.4
Voo=3.3V, lou®=2/4/8/12 24 Vop v
Vou® i ) v P
Voo=2.3V, lou®=2/4/8/12 2 Vop
Lo SR RIS Bt Lo A AR 2 181G 2R 4-2 90 45 HH 46506 B KAE (L, 71BN Lo AR RN (BT AR /O I FH 28 a1 Bl AS BB B i Tvss o
2. SR B IR Lo G ZOBAE R 4-2H0 45 H AT s ORBIUE MR, [N Lo IS FH (A T/O RN FH 42 il JA) /S B Tvop
3. HEEEIHEEH, AEA 2.
4. SERRIRBHEE ) WK 4-29.
5. PCI3,PC14,PCISANFESLTE B -
A SR [ A
BRAEREAIULI, 2 4-32 FIE 4-33 41 H 2502 i - SR IR FE (25 °O) MM L LR FF & 3 4-4 (1 26 I 15 3.
& 4-32 i AERRE (TC10) ©
e | e sH e BME | BAE | A
C=50 pF, 2.7 V< Vpp<3.6 V - 1
C=50 pF, 2.3 V<Vpp<2.7 V - 10
C=30 pF, 2.7 V<Vpp<3.6 V - 31
Fmax® B C=30 pF, 2.3 V<Vpp=2.7 V - 16 MHz
00 C=10 pF, 2.7 V<Vpp<3.6 V - a4
C=10pF, 2.3 V<Vpp<2.7 V - 43
C=50 pF, 2.7 V< Vpp<3.6 V - 179
W/ C=50 pF, 2.3 V<Vpp=2.7 V - 335 ns

123 /187

B RE AR M A S NSING TECHNOLOGIES INC.

BRYITTRE L DX AL X R ER 1095 [F R H AR K E
3 +86-755-86169100

Hdik:

ML +86-755-86309900
4k https:/www.nsingtech.com % :

518057




e\

"': EIEHA www.nsingtech.com
C=30 pF, 2.7 VEVpp<3.6 V 1
it B T BT R C=30 pF, 2.3 VEVDp<2.7 V 20.6
E};'Eﬁ?%ﬁ WEEREY 0. 27 VeV 6 V 4l
C=10 pF, 2.3 V<Vpp=2.7 V 77
C=50 pF, 2.7 V< Vop<3.6 V 51
C=50 pF, 2.3 V<Vpp=2.7 V 3
C=30 pF, 2.7 V<Vpp<3.6 V g5
Fmax( R C=30 pF, 2.3 V<Vpp=2.7 V 45 Mz
C=10 pF, 2.7 VEVp<3.6 V 222
C=10 pF, 23 V=Vpp<2.7 V 118
01 C=50 pF, 2.7 V< Vop<3.6 V 6.6
C=50 pF, 2.3 V<Vpp=2.7 V 9.9
i th i P SUICLT D PR | C=30 pF, 2.7 VSVp<3.6 V 4.1
b Eﬁiﬁigﬁ PR 0 R 23 VeV 7 v 77 "
C=10 pF, 2.7 V<Vpp<3.6 V 17
C=10 pF, 2.3 V<Vpp=2.7 V 31
C=50 pF, 2.7 V<Vpp<3.6 V@ 7
C=50 pF, 2.3 V<Vpp=2.7 V@ 16
C=30 pF, 2.7 V<Vpp<3.6 V@ 143
Fmax R C=30 pF, 2.3 V=Vpp<2.7 VO 75 MHz
C=10 pF, 2.7 V<Vpp<3.6 V@ 339
C=10 pF, 2.3 V<Vpp=2.7 V@ 185
10 C=50 pF, 2.7 V<Vpp<3.6 V@ 3.00
C=50 pF, 2.3 V<Vpp=2.7 V@ - 52
ik F L BEHCE I T | C=30 pF, 2.7 VEVDD=3.6 VO 241
/> Eﬁiﬁgﬁ HE T 3] vy EL T C=30 pF.23 VeVoo2.7 VO el ns
C=10 pF, 2.7 V<Vpp<3.6 V@ 1 06
C=10 pF, 2.3 V<Vpp=2.7 V¥ | 08
C=50 pF, 2.7 V=Vpp<3.6 V¥ 138
C=50 pF, 2.3 V<Vpp=2.7 V@ 69
C=30 pF, 2.7 V=Vpp<3.6 V¥ 215
Fmax® BRI C=30 pF, 2.3 V<Vpp=2.7 V® 0 | M
T’ C=10 pF, 2.7 V<Vpp<3.6 V@ 467
C=10 pF, 2.3 V<Vpp=2.7 V@ 260
C=50 pF, 2.7 V<Vpp<3.6 V@ 55
f H et P B T KR B
WO | R AR TR E R | O30 PR 2.3 VEVoo=2 7 VO 505 | s
9 LR 18] C=30 pF, 2.7 V=Vpp<3.6 VO 6
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C=30 pF, 2.3 V<Vpp<2.7 V& - 2.9
C=10 pF, 2.7 V<Vpp<3.6 V& - 0.77
C=10 pF, 2.3 V<Vpp<2.7 V& - 1.385

1. BWIHRIE,
2. EREBERIE SRR

(tr+tf) < 2/3T

At < 120T

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

R 4-33 BB A ARE (FTI0) ©

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

9O|% 10%
I I

EXTERNAL OUTPUT on

CL

| ti10)out I | traojout | |

| I I I |

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

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

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

l

0
Input ><7|:)5§§’D Input 50% VDD

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

4.3.15 NRST5| itk
NRST 5| i NIREh i H CMOS LE, WIEMR—NARERTIT BRI, RPUZILE 4-34). BRIERRAU
B, 2 4-34 51| K S50 A FH PR S IR FE (25 °C)RIMIL L R 5 & 3% 4-4 (R4 =153 .
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Mtk PRI R 1L X R AL X = R 1095 1 R EAKE
HiE: +86-755-86309900 L +86-755-86169100
[4ik: https://www.nsingtech.com Hi%: 518057



-
""‘ £ www.nsingtech.com
# 4-34 NRST 5 g5k
=) E 21 %A R/ME HARUE RAHE LN 17A
ViLarst)) NRST i A& HT HLU - VSS - 0.3* Vpp
Viarsr)) NRST %\ & H P B % - 0.7* Vpp - Vob v
Vhys(NRST) NRST Jith 2 45 i /2 35 H e 3B i - - 70 - mv
Reu 559 L R AR ViN= Vss 30 50 70 kQ
Vrars)) NRST % A B8 ik i VDD=3.3V - - 100 ns
ViearsT) ) NRST i N JE i ikt VDD=3.3V 300 - - ns

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

VDD

S R
External reset c1rcu1t(') i

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

=t

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

% 4-35 ATIM1/2/3/4 i ®

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

B RE AR M A S NSING TECHNOLOGIES INC.
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- - - 65536x65536 tTIMxCLK
tMAX_COUNT R AT REAITHEL
frimxeLk= 300MHz - 14.3 S
1. HEIFRAE, AR HR,
2 4-38 LPTIM1/2/3/4/5 Fpt:®
"5 S8 %A B/ME BXE AL
R - 1 - tTIMXCLK
tres(TIM) TE B 23 43 A (1]
frimxeLk= 150MHz 6.67 - ns
vt - 0 friMxcri/2 MHz
fExT IN2 H1 OUT € I #8843 2
frimxcLk= 150MHz 0 75 MHz
Restim 5E I 287 A - - 16 bit
kT AR ENET, 16 Sr i as - 1 65536 tTIMxCLK
tCOUNTER
b 11 frimxeLk= 150MHz 0.00667 437 us
- - - 128x65536 tTIMxCLK
tMAX_COUNT BT RE R
frimxeLk= 150MHz - 55.9 ms
1. HEIFRE, AR,
130 /187 I RB AR 43 B A 7] NSING TECHNOLOGIES INC.
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BrRARREI U, R 4-39 KIS HORAEH

e

% 4-39 SHRTIM #®

R 4-4 (AT IR BE AN i o SR I A 5

www.nsingtech.com

iincg SH %1 B&/ME HAIE BAE L: XA
Ta SE N 2% PR 5 I fsrrmiv =312.5 MHz -40 - 105 °C
fSHRTIM T PLL & #ER) SHRTIM - - 312.5 MHz
As per Ta conditions
tSHRTIM NG 3.2 - - ns
f; =312.5MHz,
tRES(SHRTIM) T HER K SHET - - 100 - ps
Ta from -40 to 105°C
RessHrTIM TE T 28> HER - - 16 bit
0.125 - 16 t
toro | FEIH AR A S 1 B
fsurtiM = 312.5MHz 0.4 - 51.2 ns
7 - - 511 t
ol T e s st P16
max fsurtiv = 312.5MHz 0.2 - 26.16 us
1/256 - 1/16 f;
fenprrQ B e pp Az ST
fsurtiM = 312.5MHz 1.221 - 19.531 MHz
16 - 256 t
tisTPw iR as 2B — ko i
fsurtiv = 312.5MHz 0.051 - 0.819 us
1. HURETRIESER, REANRK.
2 4-40 SHRTIM SRR (050 BRSO,
5 M %4 B/ME HARE BAE - 7A
M SHRTIM FALTINx %A\ F]
tLAT(DF) B S N A IR \ - 9 13
SHRTIM_CHxy %t 5] Bl () A& 4% 2E 1R
TwraLry | /N ko 5 B - 6.4 ns
. | ALE# 3 COMPx_INP #5112
{LAT(AF) AL A 5 g 8 ZE JR \ - 23 40
SHRTIM_CHxy % th 5] Bl () A& 4% 2E 1R
1. EZEAS T SHRTIM 275 ()i AR B
2. HURETRIMESR, REA=NRK.
% 4-41 SHRTIM XFAM B4 1 2 10 [ H W RL(REERHER )
HAE® X
"5 S8 A s/ ME BAE® E¥ivA
M SHRTIM_EXEVx 4\ %
tratmeeyy | BFAMTEFMBZEIR | SHRTIM CHxy % 51 BRI A& 1% - 10 15 ns

FEIR (30pF f1%)
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Tweev) | /NS Bk 58 - 6.4 - -
ML COMPx_INP #i A\ 5]
tratacey) | LM SR RAER | 3 SHRTIM. CHxy % 51 BI¥ % - 24 42
IR (30pF 1)

1. EZPHPFMd SHRTIM 2573 14885 S 4F 1818 B ik
2. BUURIEETRAEGHE, RELHNR.
£ 4-42 SHRTIM SHAMEREE4: 1 5 10 %0 H 0 B2 (Rl B 0)

Vaa=] S %14 B/ME HWRE BAE? By
M SHRTIM_EXEVx ¥ A5 1
toaroeey | BUFAMBFAEN N ZEIR | 3] SHRTIM_CHxy %t 51 (30pF - 46 50 ns

FHD HAEFEIER®
M COMPx_INP % A 5] H1 %]

toaraeey | AAS IS SN AEIR | SHRTIM_CHxy #5180 (30pF it - 58 71 ns
B HEFRIEIR®
tweey | /NI 5 - 6.4 - - ns
M SHRTIM_EXEVx ¥ 7#i A5k,
Torreev) BN A T 8 ) 5y COMPx_INP % SHRTIM_CHxy %t - - 1 fm—c

SR RE R 5

1. SR P F b SHRTIM #4551 SN 1 18 B
2. BIRFETRAEGR, KRG,

3. ZBHURAE fsurtiv = 312.5 MHz I 45 1

4. tsurtiv = 1/ fsurtim, - fsurTiv= 312.5 MHz.

# 4-43 SHRTIM [FRIZH N HHO

e e 21 A4 B/ME HRE BAE i:Nivs
EBH AN (445 SHRTIM_SCIN) 1)
tW(SYNCIN) o . - 1 - - tSHRTIM
e/ Nk T B
tRES(ESR) X A8 [E) 2018 3K 4 ) |2 B i) - - - 3 tSHRTIM
" . - - 16 - tSHRTIM
twesyncour) | SHRTIM SCOUT 4t ko 5 i
fsurTiv=312.5MHz - 51.2 - ns
1. HWHHRIE, AR,
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4.3.18 SDRAM$#1E

F 4-14 SDRAM £ E
| w(SDRAM CLK) |
I
| |
SDRAM_CLK /_\_/_\_/ \ / \ /f \ r \ ( \ / \ /
I
1d(SDRAMiB/\)—>!_:<— : | ! ! —>]—<—| : th(SDRAMIiBA)
SDRAM_BA[1:0] X Bank i X
WSDRAMA) - I I | | | |
A | | | I 1 1 1 1
SDRAM_A[12:0] X Row j X Column 0 X Column 1 X Column k X Column n X
; —»f——{=— th(SDRAM_A) i i X i
| I | | | th(SDRAM_NCE) | |
SDRAM_NCE[x] H— td(SDRAM_NCE) I | | 4>i—/|L7 |
b ! ! | | - |
T l 1d(SDRAMJNRAS) | " f f f f
SDRAM_NRAS ——lt:_/ I | | | |
| l —>|_l<— lh(SDRANILNRAS) | | | |
| | ! I I I I
| I ' | | I |
| td(SDRAM_NCAS) l I I th(SDRAM NCAS) [
SDRAM_NCAS | | | | |
| B . | | —
[ I \ | | | | \
SDRAM_NWE / | | | | | | |
| I l lﬁ(SDRAMiDII) | | |
| : : B R : | | |
SDRAM_D[31:0] : ] } K Data 0 X Data 1 X Data k X Datan X
! I I (SDRAM DI)
& 4-44 SDRAM £ O
Symbol Parameter Min Max Unit
tw(SDRAM_CLK) SDRAM CLK J&## 7.51(133M) -
ta((SDRAM_BA) TEfit XA 25 (] - 3.51
th(SDRAM_BA) FEfit DX I AR FF I (1] 0.8 -
ta(SDRAM_A) k(17 /51)) A R[] - 3.51
th(SDRAM_A) k(17 /81)) PR A=¢ I 1) 0.8 -
ts(SDRAM_NCE) e Akt (A - 3.51
ns
tW(SDRAM_NCE) F I LR (8] 0.8 -
t(SDRAM_NRAS) | SDRAM_NRAS 15 %A /] - 3.51
ts(SDRAM_NRAS) | SDRAM_ NRAS {7 ] 0.8 -
ta(SDRAM_NCAS) | SDRAM NCAS 15 ZH[A] - 3.51
ts(SDRAM_NCAS) | SDRAM_ NCAS {##¢ ] 0.8 -
t(SDRAM_DI) R N FRE S (] 1.2 -
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‘ t:(SDRAM_DI) ‘%&%Eiﬁﬁ)\f%ﬁﬂﬂ‘l‘ﬂ TBD - ‘ ‘

E 4-15 SDRAM B FHE

| tw(SDRAM_CLK) l

A aWawe

SDRAM CLK [ \ f \

| R R
td(SDRAMiBAy—D‘—:« I |

—>]—|<— th(SDRAM_BA)

SDRAM_BA[1:0] X Bank i X
T T T T
td(SDRAM_A)
L DU ' | | | |
I | [ | . 1 1
SDRAM_A[12:0] X Row j X Column 0 X Column 1 X Column k X Column n X
I

| —»——}%— (h(SDRAM A)

1 | |
td(SDRAM_NCE)
| .

th(SDRAM_NCE) ,

SDRAM_NCE[x]

td(SDRAM_DO)
—— .

|
T td(SDRAM NRAS) |
SDRAM_NRAS 1
l —>I—|<— {h(SPRAM_NRAS)
1
I I |
td(SDRAM_NCAS) I {h(SDRAM_NCAS)
SDRAM_NCAS - |
. !
I T |
(d(SDRAM_NWE) | 5| : {h(SDRAM NWE) |!
’ |
|
|

I I

I V Data

| \ ’ X
I

]

SDRAM D[31:0]

th(SDRAM_DO) T | |

I R M o

|
Byte Mask X
I

| —»———tspRAM DQM) ! |

I
I
I
f
I
I
;
SDRAM_NWE |
I
I
I
|
I
I
l

SDRAM_DQM([3:0]

th(SDRAM_DQM)

& 4-45 SDRAM SR @

Symbol Parameter Min Max Unit

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

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

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

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

th(SDRAM_A) Hudik (17/31) PrIERS [A] 0.8 - ns
td SDRAM_NCE) e A [A] - 3.51
tW(SDRAM_NCE) i R FR I [A] 0.8 -
t(SDRAM_NRAS) | SDRAM NRAS 75 ki - 3.51
tW(SDRAM_NRAS) | SDRAM_NRAS f# 51 g 0.8 -

B RE AR M A S NSING TECHNOLOGIES INC.
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ta((SDRAM_NCAS) | SDRAM NCAS 5 2 ] - 3.51
t(SDRAM_NCAS) | SDRAM NCAS {f-F¢ i) 0.8 -
ta(SDRAM_NWE) B fdiRe A 2t A - 3.51
ty(SDRAM_NWE) EAfHE PREFT H] 0.8 -
ts(SDRAM_DO) HH i o A Ak (] - 3.51
ts(SDRAM_DO) HA i o R AR B (] 0.6 -
ta SDRAM_DQM) At 7 R W AR (] - 3.51
ts(SDRAM_DQM) At 7 7 A CR R B (1] 0.8 -

4.3.19 & | M40

& 4-46 TWDG B KRB/ M E SB[ (LSI =32 KHz)

S PD[2:0] B/MHERL[11:0]=0 B RL[11:0]=0xFFF R

/4 000 0.125 512
/8 001 0.25 1024

/16 010 0.5 2048

132 011 1.0 4096 ms
/64 100 2.0 8192

/128 101 4.0 16384

/256 11x 8.0 32768

1 BHEHEE, R4 .
% 4-47 WWDG BKRIB/IN-$5T Aokt 1 (PCLK1 = 150MHz)

P55 TIMERB|[1:0] B/ NERY BB BAr
n 0 0.02728 445.54
1) 1 0.05456 891.07
ms
/4 2 0.1088 1782.14
/8 3 0.2184 3564.29

Lo BT RIE, AFEA Fill.
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4.3.20 PCENORE

BrAEA B, % 4-48 Bt OB HUR (B FISR IR, fooux AT Vo HEH IR 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 # UE S T3 4-48, 43 5650 \#i it 5 P DhAE 31 I(SDA Rl SCL)IOREVEENS, 2 5 4.3.14 71,

£ 4-48 IPC B ORHEO
- - 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
tr(SCL) SDA=80
tspa) ‘ SCL=40

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

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

Analog Analog Analog Analog
filter: filter: filter: filter:
s s - s 35ns. 35ns. 35ns. 35ns.
. B NI AR A R o Digital o Digital o Digital 0 Digital
sP Hﬂ(‘{qj'f_'ﬂug filter: up filter: up filter: up filter: up to ns
to 15 to 15 to 15 15
12CCLK 12CCLK 12CCLK 12CCLK
period period period period
1. BEWHRE, AL PRI,
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B 4-16 IXC R 2R3 W A s B O

VDD VDD

(2) )
4.7KQ % :
47KQ oW

I°C Bus { A SDA
M SCL

3)
100Q

Repeated Start
Start Condition '?ﬁndltlon

sbA /(T /
4',( p tst&STA) X—
i /

: )< >< - “« S}t}rt Condition
e > tpp et — \ \—
tgspa) oo o SU(SIt)ni?;Dm TN -
Ly(SDiA) 7 W(STA:STO)
thSTA)  tysckiy — »—4— e~ Stop Condition
H H t
SCL —»—= I e
o B W W W
{ : tsusTO
tw(scKL) i tHSCK)—-; it— —Bmiit— 55 % T
<—1/fSCL_> 9 th clock
1™ clock cycle

1. W8 A%EE TCMOSH: 0.3VopHl0.7Vop.
2. LRI PHEE B T I2CE: D E .
3. EHPRMEEBR T SePrE A, DN ER ST, FYLEE.

4.3.21 SPI/12S4 etk
BB BIERE, 3R 4-49 B H K SPT SR 4-50 51 H ) 128 SHUZ R ERERE QRS 'C)s freuk MM Vpp
EENEENES

Frer e 4-4 A=A 3]

A e N 2 hRg 51 EI(SPI i NSS. SCLK. MOSI. MISO, I2S fJ WS. CLK. SD)HI4FPEVENRS, S5

43.14 =7 O o RS

2% 4-49 SPI R f:
et e 21 M B/ME HAE BKE E:<R (7
fsck SPI I 44 2.3<VDD<3.6 V - - 50 MHz
tsuvss)() NSS 37 [A] A 2 - -
thenss) D NSS ¥ [A] A 1 - -
137/187 I RB AR 43 B A 7] 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 4-17 SPI iy FHE - MEAFI 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 »!
] '

138 /187
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CLKPHA=1

NSS input \ /, /I

| te(scLK) , /7 n |

tunsy) € > NS

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

! | bwscikm | | | | |

| | tweceky) | I I : I : :

| —> | |

|

| | T

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

wosti - [TTTTTIIIN. 52X

//
/7
Bit 6~1 in ><

LSB in

U

1. S E T0.5Vop, SMIFCLA30pF,
&l 4-19 SPT By P B — EHEA O
NSS input /// /
L te(scLK) N |
CLKPHA=0 : '
CLKPOL=0 | : |
| l [ | i
N ' | | N
CLKPHA=0 : ' | !
CLKPOL=1 : | : :
| | | : I
I ' [ | I
CLKPHA=1 ! | !
CLKPOL=0 : : : : |
| | | : I
_ I | | |
CLKPHA: 1 | | | | IN tyscLk)
CLKPOL=1 | | | fyscx,
toumn | : |~ TwSCLKm) | | |_|<_
> ! :‘ bu(scLKL) | , |
wsomn NI wssm + W Zeeint X wmm X
———+— !
thovy | , :
| /4 |
MOSI output MSB out | | it 6~1 out | | LSB out
|
. .
t,v0) |<_Nth(Mo)

1.

W& % B F0.5Vop, AMHCLN30pF.
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# 4-50 I2S ik
el M %4 w/ME BAE Bhr
fmerk 12S 3 i e i % e 256x8K 256Fs®)
ok 7 - (3) MH
1/tecrky MAE(32bit) - 64Fs®
DuCy(SCK) | IPSMHABT 5 7S th 12S AAE 30 70 %
tuwsy WS 1) ERTEN 252 : ¢
thews)(D WSERHFIN [A] FAE ggg ; -
N " 1252 -
sy O WS I ] e 5 7 -
thews)(D WSTREFIN [A] A ggi 8 :
tycLicm ! . ‘ 312.5 -
= AR B B T -
P CLKARIE ] e :
tsu(SDﬁMR )(I) j‘:‘ﬁ'}q&% i;:g 2 :
WA\ RS 1] 5% 7 :
tsusp_sr)" MBS 1283 7 - "
th(SDJv[R)U)(Z) EHEUE ggg 8 -
BRI ARSI 1 oo 1
th(SDisR)(l)(Q) Al 1283 1 -
2 -
s st D | BRIk 2 ) WA BRI IF) 2 : 2
2 _
tsosr® | M R 1 WRIE B (R 2 F) o2 2 :
tuso D | Bt 20 ERIEBE AL ZIR) == : ¢
o | HdE I R LRSI L F) =2 g :
1. HRIERIE, ALEAEF= R,
2. KM T fecrko
B 4-20 1’S MRS FPE CERIRTIE0 O
¥ tecLk) X
I/ i
CLKPOL=0
| I | I I
| I ' I I
: I : I I
I I | I I
| twcrkn) | tweLky) | | . thws)
| ' | | 110
WS input \ | |
inpu | | | L /2R Y/
tuws) | — | I‘ V(S,]ID’ST) , !4—>II B
SD transmit >< Last bit transmit® >< I MSB transmit >< / /Bit n transmit >< Last bi.t
| transmit
tsu(sp_SR)| th(SD_SR) \
—le—
| | L -
SD receive >< Last bit receive® >< MSB receive >< / /Bit n receive >< Last_blt
rece1ve
140 / 187 I RBAM 45 B /A7) NSING TECHNOLOGIES INC.
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1. W S 3CE T0.3Vop 0.7V,
2. WI—F WA RIEARW . R — AT TR XA R AL R AU
B 4-21 1S EEARFE COREHEO O
te(cLK) trcLk) tycLK)
< >l He—
| |
CLKPOL=0 ) !
| I | I I
| I | I I
: I : I I
'Y WS) ! | ! ' Iy
| su( | twcrkn) | tweLky) | | . h(WS)
' I | ' | ! o
i | |
WS input \1\ | | | // |
| | |tv(SD7MT) 77 | th(SDﬁST)
SD transmit >< Last bit transmit® >< IMSB transmit >< //Bit n transmit >< Last bi.t
| transmit
, tsu(SDﬁSE& thsp MR)
I I / -
SD receive >< Last bit receive® >< MSB receive >< / /Bitn receive >< LaSt.blt
receive
1. WE S EE T0.3VopH0.7Vop.
2. TN EARAL AR AR — AT LR XA AR AL Rk AU
141 /187 I RB AR 43 B A 7] NSING TECHNOLOGIES INC.
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4.3.22 xSPIE: O 45
# 4-51 xSPI ¥£ SDR A T K0
"5 BH %M B/ME HRE BAE AL
Fex % 23V<Vpp<3.6V,
1/t(ck) XSPL N BT3¢ Croap=20 pF B B 133
tw(CKH) tcky/2 - tcxy/2+1
xSPI I i i IC I 7], PRESCALER[7:0] =n
tw(CKL) (B 1 n=0135 tcky2—1 - t(cky/2
tw(CKL) (n/2+1)*tcky/ (n+1)-1 - (n/2+1)*tcxy/(nt+1)
tsaN) B N B S S ] - 3 - - ns
th(iNy N B CREFIN 1] - 1.5 - -
tvour) 4 B A S Ta) - - - 0.5
thouT) i R O TR RF I 1] - 0 - -
1. PFrEE¥EH T )\ &MY SPHE .
2. HEITHRIE, ATEAEFEF IR,
& 4-22 xSPI E SDR BT KIS H 5
tr k) | I l l l tf(cml
l l !: tex) :l I‘ tw (cKH) :I . tw (CKL) R
Il | | [ I | (N
| | | | | | |
1/ | I\ I
Clock I I I I I I | SS
| | | ty oum) I |lh(ou»| | | | | |
I I IHI I I 1 1 1
|
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 |
& 4-52 xSPI £ DTR & F 8¢ JE DQS)V®
5 ZH %4 B/ME HAE BAfE E: Viv
Fex % 23V<VDD<3.6
Ui | XSPI INRIRTES V.CLOAD = 20 pF - - 66.5 MHz
BCKH) | xSPI i i I PRESCALER([7:0] = fewy/2 i w2+l
tw(CKL) REEEES n=0,13,5.. tcky2—1 - tcky/2
SNy \ M4 7 - - : 3 ns
tsf(IN)
Lt N R 1) - 15 : -
hf(IN)
142 /187 B R AR 45 BRA T NSING TECHNOLOGIES INC.
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TXDE[7:0] =0 - - 1.56
:“f:gﬁg A 4 B A 2 T ———
e 1[’2"3]"' n - - n*tcky/4+1.56
TXDE[7:0] =0 0 - -
thr(ouT) ALK SR
40U it B PR A T TR) TXDE[7:0] =n — ) )
n=123..
1. Fra{EE AT )\ LAPILESPIE .
2. HWIHRIE, ATEAFEHINER.
& 4-23 xSPI 7£ DTR X TR F
trciky tcug twicLkn) tuwicky) ticLr
=N e
Clock _/_\_/ ; ______/ I\
P itiiouny  thioumn troun  thioun Pl
—H Q—ﬂl W —»
Data output po{ § b1} f D2 D3 D4 | D5 }—o
Itsf(Ilel'ﬂ(IN} tsr(IN}l‘lr(IN:l
; [/
Data input { Do x 01 X D2 x D3 x D4 X D5 )—a—

2% 4-53 xSPI £ DTR T B4 (3 DQS)//\L&M Hyperbus i ®

#s e 21 %M B/ME HRE BAE i:Nivs
Fok®® | xSPI 4R 27 V= Von =30V, - - 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 LT+, CK
Vobr g VDD=23V 922 - 1229
oL RICKkAE XA F .
CK TF#, CK
Vobic — VDD=23 V 1000 - 1277
ODA(CK) *D Ckﬁﬁy EE%Z‘
tw(cs) 3 = T T - 3 * tck) - -
tvdQ) i N B A 280 ) - 0 - -
s M NBE IR B 2 ) 0 ) )
Y09 i} 1]
s B N B I I AR ] 0 ) ] ns
9 B 1]
- iy B RSB A 2 ) ) ) 3 % i
v( Q) HTI‘ETJ (CK)
tsr(DQ) i N5 7 S A1) LT 0 - -
143 /187 E REARBR A PRA T NSING TECHNOLOGIES INC.
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tsf(DQ) T 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 L At A R 1) 0] =
tvflouT) I & TXIEEU'O] n - - n*tcxy/4+1.56
n=123...
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. Z5HIIRWDSEIDQI B KARFAA 1 55 K AR %2 A2 +/-1.0ns
3. BER B HATER S FE N 1) A AT AR
[ 4-24 xSPI Hyperbus B 4B 5 &
NCLK tiey :I‘Ntt:“ fscisty onctsan m

. -
S W S W S S - —

B 4-25 xSPI Hyperbus &bz /7 &

(@)
=

-,
i
; —_—
NCS /i
- ' | tacc= Initial ' , ek
: !
CLK, NCLK 3 3
H !
tawos) 1 |
- 1 ! tuns) ! ! ]
i 1 i i +
1 1 i i ]
T T — h |
1 1 i ' 1 |
1 1 1 H 1 1 Il
|¢———— T atency count —m098™ H i | | thpo) | '
toun thoun [ tod — !
1) T ' '
- : :
' i ! U |
. {27 L B . . 0 ! f~Dn—y—Dn Dn+17\y~Dn+1
DQ[7:0] \4:7.40 39:32 Y 31:24 { 23:16 { 15:8 { 7.0 ) —L ) X A }_
j '

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

Host drives DQ[7:0] and the memory drives RWDS
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& 4-26 xSP1 Hyperbus K80 S5 &

NCS '
1
Accesslaency —— | ;
1
'
i
CLK, NCLK . A : . ) . :
S 3 i : i
} : vy bovn ! 1 |
— Migh= 2x latency cout - !
RWDS 4:—\: Low = Ix latency coupt i [
! ; ; / \ ' L
ol : i Cod :
| | Latency count ————————————— ! H '
:l»ml n 1 thoun i ! H i troun
: . | ; Iluo\m: : o ,
1 : I‘-
A Dn Dn Dh+1 Dn+1
DQ[7:0] \4740X 3932X3124X23 16 ) 158 { 70 : : x x . :)—
1
! |

|47Command address 4»'

Host drives DQ[7:0] and the memory drives RWDS

Host drives DQ[7:0] and RWDS
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K 4-27 218 4-30 o T B RIRIE, R 4-54 23 4-57 45 H TN .

B 4-27 B53E R85 Y SRAM/PSRAM/NOR 1B

[
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/ // /
& 4-54 R EBLKEH 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 4-28 F33E M4 5 F 1 SRAM/PSRAM/NOR E#4E5 %
L 4 nl
( tw(NE) >
| |
FEMC NEx _ _ _ N\ ICZZZZZ;
I
I I |
FEMC_NOE iiij{ i $§§§ttt
I
:<—tV(Nw E_NE) > : - L) ——. b S K YRR
| /
FEMC_NWE | I
[ [
—! ty(A_NE) th(A NWE) <agp———pp>|
! r_ ! |
FEMC_A[25:0] m Address i X////
I ! I
| =t fh(BL NWE) | |
I
e xupn 77777 L | )'(////
|
I
I : I,
| h(Data_NOE)
[ | th(Data V] |<_>| |
i - Ly(Data_NE) =| NV ]
| 1}
| v
FEMC _DJ[31:0] Data X/////
| N 1Y
I
& 4-55 BB R L E A K SRAM/PSRAM/NOR F#{EI FO@)

i) B B/ME® BAE® LA
tw(NE) FEMC_NEfIGI [H] 2Tremc cLk— 1 15TrEmc crk +1 ns
ty(NWE_NE) FEMC NEx{&ZFEMC NWE(K& 0 Tremc cLk +1 ns
tw(NWE) FEMC_NWEIKH 7] Tremc_ck— 0.5 TTremc_cLk +0.5 ns
th(NEﬁNWE) FEMC_NWEI%—EFEMC_NEI%—{%?%‘: Ej‘ I‘ETJ TFEMCfCLK —0.1 - ns
tya NE) FEMC NExfkZEFEMC AH - 0.5 ns
tha NWE) FEMC_NWE =2 Ji f bk (RAF I [R] Tremc_ck— 0.1 - ns
tV(BLiNE) FEMCiNEX{EiEFEMciNBLﬁQ& - 0.5 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 J& FIE0E CRAF I (] Tremc cix — 0.1 - ns

1. IOIRBIHE I8

mA,Capacitive load = 30 pF

2. &A% E TCMOSHF: 0.5VDD

3. Teemc cLk >=

1/100MHz
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& 4-29 R 525 H PSRAM/NOR EE/ERET#
| o i |
™ tw(NE) =
| b
FEMC_NE KSSS\\ | ‘7}7}7}337
T } T
[*—{V(NOE_NE) =:= tw(NOE) P, thoe NoE)
FEMC_NOE : X :
| b
2 : : : % —
FEMC_NWE | h : : : : t t
| b
|
L o
_H_H‘—tv(BL,NE) tl1(BL7NOE):<—‘|
1| |
. |
FEMC_NBL[3:0] // // W NBL I D(////
) I
|
| | |‘ ! _:'_l*th(DatLNE)
| | [ Lsu(Data_NE) L |
| | b NE) i < tsu(Data NOE) > I < > : th(Data_NOE)
| |
FEMC_AD[31:0] —:—!< Address H Data X////
I
_>|_|<‘I ty(NADV_NE) > H “®—t},(AD_NADV)
:<_tw(NADV) I
FEMC NADV \ /

& 4-56 15 BRI PSRAM/NOR BZIAER 0@

ik M B/ME® BAES L= 7A
twNg) FEMC_NE{H ] 2Tremc cLk— 1 I5Trpmc cLk +1 ns
ty(NOE_NE) FEMC NExfkZFEMC NOEf& Trenmc cik— 0.5 7TFE\6[C§CLK ns
tW(NOE) FEMC_NOE( ] Tremc cLk — 1 8Tremc cLk +1 ns
th(NE NOE) FEMC _NOE& £FEMC_NE & {4 [a] 0 - ns
ty(a NE) FEMC NExf££FEMC_ A3 . 0.5 ns
tNADY NE) FEMC_NEx{&ZFEMC NADV{& 0 02 ns
tw(NADV) FEMC_NADV/IGH 7] - Tremc crx +1 ns
thap napy) | FEMC_NADV# 2 JGFEMC_AD(Hubl) A 24 (- F5 it 1] O.STFEB{[QCW ] s
th(A_NOE) FEMC_NOE 5 2 Jii {1k GR F7 1 [1) 0 - "
th(BL_NOE) FEMC_NOE® 2 JG FJFEMC_NBL{RFFI [H] 0 - ns
tv(BLﬁNE) FEMC_NEXTEEﬁFEMC_NBLﬁ&& - 05 ns
tsu(Data_NE) ¥ ZFEMC_NEx = (182 7 i) ] - 0.5Tremc cLk +1 ns
tsu(DataiNOE) ﬁﬁEFEMC_NOE% E‘]@jﬂj’ I‘ETJ - O-STFEMCiCLK +1 ns
th(Data NE) FEMC_NEx =2 J7 HI 5 PR FE H] 0.5Trrmc cik — 1 - ns
th(Data_NOE) FEMC_NOE® 2 J& HIE e (R 3r i 8] 0.5Trrmc cik — 1 - ns
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1. 10IKZhfE /18mA, Capacitive load = 30 pF
2. WS E TCMOSHLF: 0.5VDD
3. Tremc ck >= 1/100MHz

www.nsingtech.com

& 4-30 525 8285 A PSRAM/NOR Big{ERk %

FEMC_NADV

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

TN /

# 4-57 55 B 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

149 /187

B RE AR M A S NSING TECHNOLOGIES INC.

Hudtk: PRI X AL X R 1095 [ R EBR KR
ML +86-755-86309900 1 H.: +86-755-86169100
¥4k https:/www.nsingtech.com Hl%i: 518057



any,
V) EIRRR

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

B [FERPEEAR
K 4-31 22K 4-34 BoR T EEB B, 3R 4-58 238 4-61 245 T MR IR P

Bl 4-31 Fpde 5 A NOR/PSRAM i ¢

www.nsingtech.com

|
|
twerk) <_>|<—>r ! twicnk)
|

FEMC_CLK

La(CLKL-NExL)

|

| |

| |

| |
FEMC_NEx , ! b

ta(CcLKL-NADVL) ! oo

FEMC_NADV

|
i
|
tacLKL-AV)! !

FEMC_A[25:0] ZiZZ&

b
]
|
[
|
|
|
|

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

I

! |

I |

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

I I " " " }

I I I I I I

: t:bu(DV CLKH) ‘th(CLKH DY) | : : :

I I J—> | I I I

I I | I I I

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

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

I |

I |

I |

I |

!

FEMC_NWAIT

/0%07A0%07/AU%

\

\X i

|
|
m
1
|
|
|
|
|
|
|
|

Lt—p> I
tsu(NWAITV-(,LKH) '

I I
I I
th(CLKH-NWAITV)
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& 4-58 FFIEHLE 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
& 4-32 [F2P3EE 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 |

T T
| |
| tsu(NWAITV-CLKH) | | |
! ! ! | th(CLKH-NWAITV) ' !
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% 4-59 F2bAE S A PSRAM S 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
& 4-33 [F26 2 1 NOR/PSRAM 0| 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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% 4-60 [ 5 A NOR/PSRAM 2R 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 4-34 R Z ] 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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& 4-61 FIP 2 PSRAM B} 570
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{KZFEMC_NWEfX - 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 - s
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 RE AR M A S NSING TECHNOLOGIES INC.

Mtk PRI R 1L X R AL X = R 1095 1 R EAKE
HiE: +86-755-86309900 L +86-755-86169100
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B NAND#ZHISB M 7
K 4-35 £ 8 4-36 &8 T NAND [y

E 4-35 NAND #& | 335t 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]

4-36 NAND 4|82 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] {

% 4-62 NAND (775 RO PR

(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 RE AR M A S NSING TECHNOLOGIES INC.

Hudtk: PRI X AL X R 1095 [ R EBR KR
ML +86-755-86309900 1 H.: +86-755-86169100
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fsu(D-NOE) FEMC_NOE & 2 ] #FEMC_D[15:01 ¥4 5 %% 12Tremc cik— 4.5 | 1 Teenmc cik— 0.5 s
th(NOE-D) FEMC_NOE 2 Ji £FEMC_D[15:0)%4# i %% 4.5 - s
tw(NWE) FEMC_NWE/KH 8] 1Tremc ok — 1 TTremc cix +1 s
tv(NWE-D) FEMC NWE{KZFEMC _D[15:0]1%#5 65 3% 4 7 ns
th(NWE-D) FEMC NWERZFEMC D[15:015# Jo 3% 1 Tremc_crk — 1 - ns
td(ALE-NWE) FEMC_NWEfX 2 #HiZ2FEMC_ALEA X - 0 s
th(NWE-ALE) FEMC_NWE ZFEMC_ALETGR 1 Tremc crk— 1 - s
td(ALE-NOE) FEMC_NOEfX 2 Hi ZZFEMC_ALEA % 1Teemc cik— 1| 7Teemc cx— 1 s
th(NOE-ALE) FEMC_NOE= ZFEMC_ALEJL# 1 Tremc cix— 1 - ns

Lo HBHRE, AR
2. Tremc_cLk >= 1/100MHz

156 /187 B RE AR M A S NSING TECHNOLOGIES INC.

Mtk PRI R 1L X R AL X = R 1095 1 R EAKE
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4.3.24 USB_HS_DualRolef#ft

2 4-63 USBHS ELWi 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,
% 4-64 USBHS FA& 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,
157 /187 E REARBR A PRA T NSING TECHNOLOGIES INC.
ikt RYITTR X 7 BT TG X S % 1092 [ R B A JH
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4.3.25 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.

4.3.26 ZEBF L HAEESDMMC)YRPE

BRARRERIULN], R 4-65 IS BRI R 4-4 FAFHIABEREE . fucok SR Vopa S AU IS5 2.

# 4-65 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

158 /187 B RE AR M A S NSING TECHNOLOGIES INC.

Hudtk: PRI X AL X R 1095 [ R EBR KR
ML +86-755-86309900 1 H.: +86-755-86169100
¥4k https:/www.nsingtech.com Hl%i: 518057
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D, CMD output

D, CMD input

CK

D, CMD output

D input

CK

D output
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Bl 4-37 SD =i,

-tk —————*

o bwexkm 0 tweky)

—
D
tov ton
tisu tin
&l 4-38 SD BRIMER,
tov ton
f—
K 4-39 SDMMC DDR &=
valid data valid data
tisu |t tisu |t
P tw(ckH) _
/ \ /
\ /
‘ twickL) _
tov tov
ton ton
valid data valid data
159 /187 E REARBR A PRA T NSING TECHNOLOGIES INC.
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4.3.27 DLW (Ethernet)$2 O 45k

BRAEREIULEE, R 4-66. R 4-67. K 4-68. K 4-69 MBS HUEHEH T AR 4-4 A FIABREQRS5 °C) facik
AN Vpp At HL R 245 3.

% 4-66 7| T MDIO/SMA [ LLA M MAC IR, B 4-40 7R 1 AH R I R

% 4-66 MDIO/SMA [ %

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

El 4-40 MDIO/SMA F 7

le

- tMDC

ETH MDC / \

tamDIO)

ETH MDIO(O) X

tsu(MDIO) thoMDIO)
ETH MDIO(])

% 4-67 FH T RMIL LA MAC B, B 4-41 SR 1A R st F B

A

+ 4-67 RMII B
Gl 2 B/ME WAE BAME LA
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
160 /187 I RB AR 43 B A 7] NSING TECHNOLOGIES INC.
Mtk PRI R 1L X R AL X = R 1095 1 R EAKE
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E 4-41 RMII B 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

F 4-68 Bt 7 MIILFTLUKIM MAC IS, 4-42 SR 7 ARSI e

R 4-68 MII %

5 2 B/ME WRIE BAE BAr
tsuRXD) PR a7 B ] 2.5 - - ns
tih(RXD) BRUSCEE DRI (] 0.5 - - ns
tsuDV) B A R ST A 2.5 - - ns
tih(DV) B A AR R ] 0.5 - - ns
tou(ER) AR NN 2.5 - - ns
tin(ER) B R PR RIS 7] 0.5 - - ns
td(TXEN) RIEAF BEA RIE IR B (7] - 12.0 ns
td(TXD) RIEHHEA AR I ] - 12.0 ns

A 4-42 MII B R HE

GMII RX_CLK

tsu(RXD)
tsu(ER)
GMIL RXD[7:0] tsuv)

tih(ER)
tih(Dv)

GMII_RX DV

GMII_RX_ER

GTX_CLK

taTXEN)
tyrxD)

GMIL_ TX_EN

GMII_TXD[7:0]

£ 4-69 HH T GMIT LUK MAC I, & 4-43 5o 7 AN R &

B RE AR M A S NSING TECHNOLOGIES INC.

Hudtk: PRI X AL X R 1095 [ R EBR KR
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* 4-69 GMII i &
w5 B2l B/ME HRIE BXE E::¥iv
tsu(RXD) BSOS A () 2.5 - - ns
tih(RXD) BB E ORI (7] 0.5 - - ns
tsu(DV) B A 350 L[] 2.5 - - ns
tih(DV) BUEE SRR 18] 0.5 - - ns
tsu(ER) AR N ] 2.5 - - ns
tih(ER) B iR ORI (7] 0.5 - - ns
td(TXEN) JRIEAL BEA ROE IR I [H] - 3.0 ns
td(TXD) RIEEYEAG AL IR B[] - 3.0 ns
& 4-43 GMII F FHE
GMII RX CLK
tsu(RXD)
tsu(ER) tih(ER)

GMII_RXD[7:0] tu@v) tin(DV)

GMII RX DV

GMII RX ER

GTX CLK

td(TXEN)
tyrxD)
GMIIL_ TX EN X
GMII_TXDJ[7:0]
162 /187 E REARBR A PRA T NSING TECHNOLOGIES INC.
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4.3.28 HFAHUH O (DVP)ED
470 JEoR 7 DVP # MBS H0RE, Bl 4-44 BoR 7RI 5 .

Bl 4-44 DVP ZEOKFE

1/PIXCLK
| |

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

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

|
\l

VSYNC
|

tsupaTa) : thaTA)

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

# 4-70 DVP 5 355
&5 2 &M B®/ME BRAE BAr
PCLK EEEEETPN - - 110 MHz
Dpixel BRI 5 2 E - 30 70 %
tsu(DATA) O S N\ S SN ] - 3 -
th(DATA) B LR FFIN ] - 1 -
tou . N
(YO HSYNC/VSYNC % A A <7 i ] ; 3 ; ns
tsu(VSYNC)
t , N
HHSYNO) HSYNC/VSYNC % A5 FEF 7] ; 1 -
th(VSYNC)
163 /187 E REARBR A PRA T NSING TECHNOLOGIES INC.
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4.3.29 LCD &/~ #EHI 2 (LCDC)E O

BrRARRERI B, 3K 4-71 MSEURMERTFER 4-4 5 IR EERE(Q2S °C) fucik SF A Vppa 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
% 4-71 LCDC #1%:
i s B/ME BAE BApr
ferk LCDC i £ A 22 2.3<VDD<3.6V 20pF 100 MHz
Dcik LCDC %4 b5 25 L 45 55 %
tw(CLKH) . N N
Rz o [T i s R e twcLky//2-0.5 | twcrky//2+0.5
tW(CLKL)
fuDATA) K i o 5 ] 23<VDD<3.6V, fcix = 100M 8.01 s
th(DATA) Byt PRI ] 1.2 -
tvi
(HSYNO) HSYNC/VSYNC/DE %t
tv(VSYNC) o 2.3<VDD<3.6V, fck =100M 7.7 ns
R[]
tv(DE)

L BRI RIE, AFEA Fill.

164 /187
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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 !
B 4-46 LCDC TE R FFHERE
| 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
165/ 187 E REARBR A PRA T NSING TECHNOLOGIES INC.
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4.3.30 MIPI D-PH Y3 45544

BRAERRDIVERT, 3 4-72. K 4-73 WS ORI AT 3R 4-4 BSFAF I BRI Z (25 °C). fucx S Vpp L
J AT 2

%% 4-72 MIPI D-PHY B850
s S %4 5/ME BRI B Eos

Hi-Speed Hi A\ /4 th HAURRIE

UNsT Ul instantaneous - 2 - 12.5 ns
Vemrx HS &g sk - 150 200 250
M N ZE -1 B ZE 50 B
|[AVemrx| - - - 5
Vewmrx A UEHEE
[Vo| AR R E s LR - 140 200 270 v
MOV ZE -1 BLZE -0 B Vop
[AVop| - - - 14
AVLEE
Vouns HS #i & - - - 360
Zos g H P BT - 40 50 60 Q
A Zos By H BB ITAD - - - 20 %
tusr & tuse 20%~80% = F+F1 T~ B[] - - - 0.3 Ul
LP B2 N F =R
& 0N E CRAE ULP IR
Vi TBD - 250
)
Vi LPNCE SRV - 740 - - mV
Vhys EE}:TSEY% - 25 -
LP & S #sdn < ket
Vo R P L - -50 - 50 mV
Vou EHE 0 i H - 0.95 1.2 1.3 A
ZoLp LP f&%rf H BT - - - - Q
166/ 187 E REARBR A PRA T NSING TECHNOLOGIES INC.
ks ERYN TR L X G X SRR 1092 [ R A K E
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Ciine)

SH

1

R/ME

HAUE

BAE

L E0A

Trrx

IRIFEIRE T AL L

50

TCLK-PREPARE

1F HS-0 2RI 46 HS £z
A, KIEASIXE A P iEE LP-00
ZRIRZS I A] o

38

95

TCLK-PREPARE +

TcLk-zERO

R shET, KIEASIRS) HS-0
RS [ I 1]

300

ns

TcLk-PRE

FEATARTAH SR (B0 8 1 T 48 AN
LP #E A # 3 HS #Z
RIRAS IR S HS Il i 1)

Ul

TcLk-posT

TEIR G — FAH SR M B il

BoNRIIFE (LP) B2 )5,

FORAAREL A = H (HS) I
o ]

60ns +52*UI

TcLk-TRAIL

FEmH (HS) iR 1R 5

— AL, R

IEEFIEN AL TRk % (HS-0)
ARAS I IR] o

60

THS-PREPARE

FETFMa R (HS) &4 w ik

F (HS-0) LIRS, K

T2 48 ST RLHS 4 T 3 IR B A

IHFEE (LP-00) ZRHOIRA& K
K.

40ns+10*UI

85ns +6*Ul

THS-PREPARE

+

Tus-zero

Ths-PREPARE + R 1% 25 LE AL i [F] 25
B 2 B RAS IR BN N %
(HS-0) ARZS BT H .

145ns+10*Ul

Tus-tran? &)

fEmE (HS) ARk Ki)G

— A BESEAR LA, K

AR IR BRI 22 0 RS I
I8] o

Max (n*8*UI,

60ns +
n*4*UI)

Tus-ExiT

E—EE (HS) RkiLHz

Ja . RIEE IS EEEE

RIHEE 11 (LP-11) AREMIHS
K.

100

ns

167 /187
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TrEOT 0%~85% LT+ [ ] - - - 35

M Tus-trai B Terk-trai F46,

i”%ﬁg (HS) %E1§$@ZE{E& 105ns +
T - , .
o IIHE 11 (LP-11) RETFE I n*12*U1

RIS R[] RE . Note 3

L EBHRIE. R
2 WRa>b, WEKHR, FIUA LD,

3. XFIERE#E (Forward-drection HS) 3, n=1; XFxFE#E (Reverse-direction HS) #3, n=4,

& 4-47 MIPI D-PHY HS/LP [ &b A% &

Terk-post Teor

TeLk-TRAIL Ths-exir
1/ /L /1
7/ 7/ 7/

Bl 4-48 MIPI D-PHY HS/LP $35 4Rt

= 00000000 OO 0000000000000

Ths-PREPARE Ths-zero

—_—

|
|
|
| |
| |
| |
| |
|
|
|
|
L I
h Il
| I
|
|
T
| |
| |
| |
| I
|
|

w (HOO0000000C

Data
Lane

g i 3 Treor
LP-11 |  LP-0l LP-00 } | % Teor R
% Ths-TRAIL Ths-exir
168 /187 I RB AR 43 B A 7] NSING TECHNOLOGIES INC.
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4.3.31 MIPI D-PHY 85 32444

BrRARE R U], R 4-74 NS ERMEMITT &R 4-4 MR ETIREQ25 °C)y fucox AT Vpp fit HL L I 245
#.

& 4-74 DSUATI R B
Ciins) S8 FE B/ME BAE BAE LA
Vobbst Voopst - 1 71 a4 H L - 2.97 3.3 3.36 v
ILoap F AR - - - - mA
] BLO A R T
twAKEUP JR BAE IS - - 250 - us
A5
1 WBIHORIE, AEA F il
169 /187 E REARBR A PRA T NSING TECHNOLOGIES INC.
Mtk s GRYIT R L X A AL X 5 R #1095 (8 BB K E
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4.3.32 T = - A RBISB B F IS LT (DSMU) R

BRAEREBEEE, 3R 4-75 IS EURAE T A K 4-4 A PR L (25 °C) fuck SEE AN Vpp Hk H f R & 75
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.

% 4-75 DSMU I 553

iing ] % BME | HLBE 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 = (SPICLK SEL[1:0]=0) ) )
2.3 <VDD <3.63 V,SPI $ 1 (SITP[1:0]=0,1), ] ] 20 MH
fexm n A1 £ K (SPICLK SEL[1:0]=0)
UT CapNINEE Pk z
(1/Texkv) 2.3 <VDD <3.63 V,SPI #111 (SITP[1:0]=0,1), -
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)
y 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) N BRI B (SPICLKSEL[1:0]!=0) CSZMU CLK
170/ 187 I RB AR 43 B A 7] NSING TECHNOLOGIES INC.
Shhtke PP R X B R IL X S 1095 F R B AR A E
i +86-755-86309900 fEHE: +86-755-86169100
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. 4 .
\__ recovered data 0 = 0 = 1 > 1 x 0

cmccan tmmcencnan tmmcencnan

E 4-49 DSMU iEiBBUR 240t 7
>
~&
E Ul I
= 2 SPICLKSEL=0 /N /' N\ /i N\
| | Lo
5| A ety KA
L] >\‘ .
=< 2 [ SITP=0 XX X X X
an ] | | | |
g é Itsul th |
= | _ L N
S Sl XX
A = -
@)
| !
- )
o | 2 il il
n UI < SPICLKSEL=2 |
m 2 .
% E | Lo
= a (seictkset-1/~ N /N /" N\ /N
= | | | Lo
o |
Z — I
§ Eeme XX XXX
E Ql I I Itm| th |
2 =) - ! AN
sl XXX
@)
> | | : ' '
< | | '
Dl | | : : :
S = W
2| = LsiTP=3 | |
g ) A . |- e . .
. : < | 'I’ -‘\‘ V’ ‘\‘ :I’ ‘\‘ ‘I'I’ -‘\‘ ‘:'l’ -‘\‘
§ IJ’ “\---/’I ‘\---l"l “\---l’l ‘\---I'I ‘\---
7 d clock
% recovered cloc l l l
|
<
p=

..........................................
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4.3.33 124 REHEHRADC) IS H

AR RIE], 7 4-76 B RUR M5 63 44 HOZ IR BHEIE 25 °C) fucuk STEAN Vioa fH i Hi IR 75
F,

TR TR L A T— KR o

% 4-76 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])

Lo BT RIE, AFEA Fill.

2. WRIEAFRIERE, Veer ] DAE N HBEFL S Vopa,  Vrer- 1] DUE N FBIESEF Vssao

3. CRFERSIR]RAEH R A A BIIRInA %, HOR R A BLPTRInARAE R 8] (0] 82 2% 58 B AR WK 4-77
& 4-77 ADC AR [ O@

SR Rin (kQ) B/NREERTE (ns)
0 50
0.45 100
12-bit 0.7 150
0.95 200
1.95 400
172/187 E REARR 41 FRA T NSING TECHNOLOGIES INC.
Hihke I L X AL X S 109 5 R B AR K
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2.95 600
3.95 800
4.95 1000
9.95 2000

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

% 4-78 ADC HAHE - RIRIOIRZ A0

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

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

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

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

4. HZAVHELRAIE, A7 HIE,

173 /187 B RE AR M A S NSING TECHNOLOGIES INC.
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[1 LSBiea=

4095 —
4094 —

4093 —

Viers . Vinoa .
oo O —22 .Delermmedbypmkage]

+
L}
|
|
L}
|
|
L}

M

(2) Ideal conversion curve

3) The actual conversion endpoint
line

ET

Ec

Ep

An example of an actual ADC
conversion curve

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

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

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

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

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
&l 4-51 17 ADC SR R R
VbD
*
VT
0.6V Sample and hold ADC
ZS converter
1) 1
RAIN AIN)'(J RADC( )
o = . 12 bit
J_ L converter
Cparasitic
VT IL+1uA 0
]: 0.6V T~ CADC
= Parasitic - = =
capacitance

HIFRAN~ RapcFICapcHIEUE

Z L3k 4-76,

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

R B IME AR 8 Mapc»

174 /187
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4.3.34 12 BHEE B IS DAC)HS S
FRAERF UL, K 4-79 FIZR 4-80 IS EUe T A K 4-4 AFFIAEEIEE (25 °C) fucik WA Vppa i
L I 1S 2

% 4-79 DAC 1MSPS 4

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+)

W NAI(A IR 12 A AR | DAC S #%4T 7 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<10pF 1.5 - -
DACxy_CTRL.INOUT = 1,
DACxy_CTRL. BXEN =0
175/187 E REARR 41 FRA T 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,
% 4-80 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 RE AR M A S NSING TECHNOLOGIES INC.
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10%-90% - 14 19
0/ _ 0, -
VDD >2.7, HiiHi—A4 Y93 1o 2
— 1%-99% - 21 30
5%

, \ . . . 321sb - 23 32

VLB (4T 10 e A FCRS A °
11sb - 52 71

tserrung | E/AMERA NER KME, DAC _OUT & ns
AL 10%-90% - 18 24
IR 2 ‘J£1 LSB
J ) 5%-95% - 21 28
VDD <2.7, fiHai—A
- 1%-99% - 28 36
24

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 | ftHL| L
VDD <2.7V 54 72 - dB
Ippapac) | DAC consumption from VDDA T, HAH{E 0x800 - - 7
WA
Ippvipacy | DAC consumption from VREF+ JofE, wAHH 0x800 - 715 930
177/187 E REARR 41 FRA T NSING TECHNOLOGIES INC.
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4.3.35 LE#R (COMP)FitE
BRARRE I, % 4-81 (B EUR MRS &% 4-4 TP IR BEEE2S °C). fuouk SR Vipa 14t PR FiL R I 619

.

* 4-81 LB R
e 2% A RME | HEME | BRXE | B
Vopa AL R FL - 2.3 - 3.6
\%
Vin B N L 9 - 0 - VDDA
DAC H{ifiti, VREFP =
VREF 6bit DAC fi % Hi [k - +5 £12 mV
3.3V
DAC H{ifiti, VREFP =
- 33 46 uA
| 6bit DAC static consumption 3.3V
REF
from VREFP DAC & Kfitti, VREFP =
- 45 61 uA
3.3V
TstarT A8 JE B S ] - - - 5 us
Propagation delay for 200 mV VDDA>=2.7V - 20 24
tp ns
step with 100 mV overdrive VDDA<2.7V - 30 45
VOFFSET FLE A N R R ZE Full common mode range - - £10 mV
TR i - 0 -
o KR 15 20 25
Vhys bl A 1R iy _ mV
IR i 26 30 41
e IR 41 50 63
Static - 146 -
Comparator consumption from
Ippa With 50 kHz +£100 mV LA
VDDA - 150 -
overdrive square signal
1. BB RIE, AFEAE .
178 /187 E REARBR A PRA T NSING TECHNOLOGIES INC.
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4.3.36 HEZSE 5 M a8 (VREFBUF)&# 4
AR BB, % 4-82 IS HUR M T A2 4-4 I IF IR BREFE(25 °C) fircux FZEA Vippa {1t FiLFE - 75
5],

£ 4-82 HESE RO
iincg ¥ %1 B/AME | #EE | BXE | £
Vbpa AU L Y LR - 23 - 3.6
VS=00 & VDDA >2.8V - 2.498 - v
n VS=01 & VDDA >2.4V - 2.048 -
VREFBUF_OUT 275 W R
VS=10 & VDDA >2.3V - 1.802 -
VS=11 & VDDA >2.3V - 1.497 -
TRIM Trim K5 P2 - - £5 - %
CL A - 0.5 1 2 uF
Resr LSRRI - 0 0 2 Q
DC - 45 -
PSRR At HL ] B 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
IinrRUSH Iload =0 7.42 18.88 - mA
phase
1. BHWHHRIE, LRI,
179 /187 E REARBR A PRA T NSING TECHNOLOGIES INC.
ks FRYNTT R L X BTG X R R 1095 [H R A K H
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BrRARREI UL, 3R 4-83 KIS EUR T &R 4-4 HIZRAFROIAEEIRE(25 °C) fuck HEE A Vppa Bt HE B I 15

ECI
& 4-83 RGBSR

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

4.3.38 M Vpar
BrAERR T, 3 4-84 FIFE 4-85 IS HUEE T &R 4-4 AR EEIR (25 °C). fucik SAZ A Vppa A H
LR A 2
F 4-84 Vpar T 28454
=) ZH B/ ME HRIE 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. BEWHRE, AL PRI,
2 4-85 Vpar 7o LR
75 ZH B/ME HRE mAE L:<N YA
RVt 78 L FE BEAN A 1 - 10 KQ
R
* FEL T 75 P PR AL 2 i 3 KO
180/ 187 E REARBR A PRA T NSING TECHNOLOGIES INC.
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9]
5 BT
D
5.1 BGA240+25 #H3 R ~f
L]
3
Bl 5-1 BGA240+25 35 R~
4%
E} E [=[amalC]
- Dimension in mm Dimension in inch
Symbol
3all A1 |Z| MIN_| NOM | MAX | MIN | NOM | MAX
. \ A | 1008 | 1080 | 1171 | 0040 | 0043 | 0.046
) A1 | 0250 | 0300 | 0.350 | 0.010 | 0.012 | 0.014
I CAVITY A2 | 0728 | 0780 | 0654 | 0029 | 0031 | 0.0%4
| — A3 | D480 | 0530 | 0580 | 0019 | 0021 | 0.023
‘ A5 | 0.220 | 0.260 | 0.300 | 0.009 | 0.010 | 0.012
A =™ E [ 13500 | 14.000 | 14.100 | 0547 | 0551 | 0555
I 7 Tobb[C L D | 13500 | 14000 | 14100 | 0547 | 0551 | 0555
o E1 — [fzeo0 | — — [osos | =
—T — D1 — [1z800 | — — [os0s | —
T—-—- + -—— - = NN = — [oso0 | — — oo | —
) . b | 0360 | 0410 | 0460 | 0014 | 0016 | 0018
— s aaa 0.150 0.006
! SEATING PLANE bbb 0.100 0.004
‘ [ oo 0100 0004
yoN ddd 0130 0.005
I ) 0150 0.008
| A [ 0080 0003
! MDIME 1717
SE 0.800 | 0.031
sD 0.800 | 0.031

B 5-2 BGA240+25 £} 352 a1

Dpad

Dsm

181/187 B RE AR M A S NSING TECHNOLOGIES INC.
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Kl 5-3 BGA240+25 #3& PCB # 1IN W

Dimension Recommended values
Pitch 0.8 mm
Dpad 0.350 mm
Sem 0.400 mm typ. (depends on the soldermask
registration tolerance)
Stencil opening 0.350 mm
Stencil thickness 0.100 mm
Pad trace width 0.120 mm
182 /187 E REARBR A PRA T NSING TECHNOLOGIES INC.
Hihk: REYITT G L X B IL X 5 109 2 [ R AR K
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5.2 £ Iyt B

B 5-4 PP A
- LOGO
- Chip Type
XXXXXXXX Batch NO
o
—— Chip Version Identification Number

183 /187 E REARR 41 FRA T NSING TECHNOLOGIES INC.
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N a] [RIFR | | PIE B
N: Nations EC: 3Z¥rEtherCAT
MCU [ﬁ% TH: A HFFEtherCA’l
32: 3211
VB BEAE Y
RN 7
i‘{zﬁ% 7: -40C~105C
H: &=RE
MCU N #
7: ARM Cortex-M7 e
eyl B: BGA
87: 87&J
FlashZ &
g ﬂig /\l é{[ 1: 2048KB
X: 24004 K: 4096KB
184 /187 HRBARR 415 A NSING TECHNOLOGIES INC.
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£ 6-1 N32H787 RFIT HRABEER

TGRSO B HER BEO SPQ® HETE
N32H787XIB7 BGA240+25 14mm x 14mm Tray 119 -40°C~105°C
N32H787XKB7 BGA240+25 14mm x 14mm Tray 119 -40°C~105°C

L BoBr PRARIT (5 B i B 5 Atk
2. IhFOMEAN A, W AR R, EBAR E RSO
3. BRAMERNE

185/187 B RE AR M A S NSING TECHNOLOGIES INC.
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7 Pa SR

A H 3] #HiE

V1.0.0 2025.429 | 1, HIEARRAS

1, #h78 4.3.7 T 1 DhFEER

2, PLL I8 NI 4 e /MBI %8 31 4AMHz, PLL ()% H 5t /N % 31 400MHz;

3, #HIER N32H787BIL7, N32H787BKL7, N32H787AIB7, N32H787AKB7 i Tl 5 ;
V1.1.0 2025.8.19 | 4, Mk UFBGA169 , LQFP208 )&%

5, #h 7 T — LA

6, I TUE I logo

7, B 4.3.13 fEfE AR
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