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N32H760 % %1KFH ARM Cortex-M7 W1%, I&4741% ik 600MHz, SCREXURS VT ST ia HORI DSP #54.  (2/4MB)
(1 F F FLASH, %A 1504KB [f) SRAM (fi#% 1024KB TCM SRAM A1 480 KB SRAM) + 4KB Backup
SRAM, £k 3 /> 12bit 5Msps ADC. 3 e th# 8%, 4 4> 12bit DAC, #EZ 4 mi# U(S)ART. 12C. xSPI.
SPI. USBHS Dual Role. CAN-FD. SDRAM. FEMC. SDMMC . 10/100 DK MBS0, SCEBUF AL O
(DVP) . TFT-LCD W S ifi. JPEG ffi {4 il i 28 A1 GPU, 14 B = M 68 N Sk 0 i 5] 28, X FF
AES/TDES. SHA. SM4 5%, C¥F TRNG HBEHLEUKR 435, FF CRC8/16/32, X FF£iA 114 4~ GPIO, SCHFH
PR A HE TFBGAL00. LQFP100. LQFP144 Ff%: .,

Rehr ik

® % CPU
— 32 /. ARM Cortex-M7 W%, XUREFEVE miis B 40, CFF DSP #54F1 MPU
— W 32KB 154 Cache 1 32KB 7 ECC [J%#}i Cache 2547
— fi £ 45 600MHz, 1284DMIPS
o INEFMER
— 2M/4M Byte ;v N Flash, SCREIE A HFESATIE PR H 3R %R T
— 1504KB Y& SRAM, 37 ECC K
¢ 1024KB TCM SRAM, [t E}y D-TCM. I-TCM 5 SRAM
€ 480KB J 4 SRAM
— 4KB Backup SRAM, 37#F ECC
o e
— Run #z:
— SLEEP ##i5{: AXI ffi§E . AHB flifE
— Stop0 #%3%: SRAM. TCM. RTC . LSE. IWDG 1§
— Stop2 #3: Flash LI, SRAM. TCM. RTC . LSE. IWDG. Backup SRAM. #1425 fEasflifie, 1/0 {#¥F
— Standby #£3X: Backup SRAM. RTC . IWDG. LSE. &%/ 83fifE, SRAM. TCM 3]
— VBAT #3: Backup SRAM. RTC. LSE. &4 &1 asflifie
o [NhP
AMHz~48MHz 41358 3 i
4AMHz~50MHz #hEBAH e
32.768KHz M I ¢
— WE 34 mE PLL
WE MSIHf 8, AL E 31.25K/62.5K/125K/250K/500K/1IM/2M/4M/8M/16MH?z I} 4

1/165 H R AR R4 2 5 Nations Technologies Inc.
bk SRIIT R L X AR AL X SRR 109 5 18 REARKE
1% +86-755-86309900 (5 E.: +86-755-86169100
fE4t: info@nationstech.com Hi%w: 518057
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PN i RC 64MHz

P EREE RC 32KHz
XA

SCHE BRSNS S AL

SRR TR AR RS R A

SCRER] G AR IR L A
mEEEED

54 USART #211/5 /> UART 41, 3CF 1SO7816. IrDA. LIN

2/ LPUART #1

6 SPIZM, SCRFE/MRS, A ik 50 MHz

8 12C#H: M, WA EIA 3.4 MHz, EMBECAIED, MM NN SCRFRUH L A B2

2 USBHS Dual Role # 1

6 1 CAN-FD @291

1/ Ethernet MAC #% 11, 3ZHF 10M/100M JE {53 %, SRR IEEE 1588 i [H] [F] A HpX
kR O

3/ 12bit 5SMsps ADC, CFF 12bit. 10bit 43 #F3R, nf LMEfFIE RAER 16bit, ILCRFL 1A 55 MM S i NIBIE, 5 W
F BRI A NJEE, SRR 2R 2 3 5

3N AL L

44~ 12 bit DAC, HH 2/~ 1Msps 1) DAC ¥t Buffer FIAVH Buffer SRt Mr i, % Py R SZREAN T Buffer 15830;
TS X6 A T A1 L T JE Buffers 5340 2/ DACASCRERT S N L AN I E, SRFFEER 15Msps, TR i BN
s Buffer %y

2/ MCO #iit, TTLABC E#itt SYSCLK. HSE. MSI. LSE. LSI. HSI64 B3 PLL 4y 4

Y HF 1555 K VREFBUF (1.5V/1.8V/2.048V/2.5V Al B &)

1AM AL s

HHEO

AN 128, STFFEIMBE, EHURFESNARSCEF 8KHz~192KHz

8 MM ETE DSMU H11f) PDM #7757 7 A% 1

N REEED

1 /™ FEMC( Flexible External Memory Controller) #2171, &£8i# % 100 MHz, SRAM/PSRAM/Nor Flash 7 16/32 {31 $ % %
JEFTECE, NAND Flash S 8/16 £ #4  J& r] Tic B

1> xSPIE T, SCRF 1/2/418 R8s ve 5 I PIRCE, 337k 133 MHz, "/ T4 SRAM. PSRAM il Flash, 3Z#F
XIP

1/~ SDRAM #z [, J## ik 133 MHz

2/~ SDMMC #:1, 3Zf SD/SDIO 3.0, eMMC 451 %3\, #ZREIA 104MHz

B aERED

I35 LB (DVP),  3(HF 8/10/12/16bit, #HZEFik 110MHz

2 /165 H R AR R4 2 5 Nations Technologies Inc.
ok BRI R L X AL X R R 100 S EEREAKNE
1% +86-755-86309900 (5 E.: +86-755-86169100
fE4t: info@nationstech.com Hi%w: 518057
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— 1/ TFT-LCD SR# 1, SCHEis 24 frfIF17%807 RGB LCD, JHRMtira 5 SR 0, Al EBERS R LCD M TFT i
R, ¥R FIL 1920x1080

— W& 2.5D BRI EIEE, SCRFEURARRG beft, WRE, i, SOmmu s

— TEF IPEG 4 iR %

® BR3CHF 114 GPIOs, f&& GPIOs 3 5V ik (#£ VDD =3.3V+/-10%2% 1 1)

®  HHLIEH] Cordic MRS, STR=AREFIMMEREOINE, STRIZ A

® Delta Sigma B #.55(DSMU)

o NEEFHELINELE FMAC, #FIR. IR

® 3/NEIE DMA =il 8%, BMEHIS R 8 @E, 14 MDMA Xk 16 AVliE, EEIR#HE K& B rbAE =T
fic

® RTCSERMSh, SCRFEEE, MEHM, AR, SCREASIRSRE

o EMTEE

— 2/ 16bit WZCE M THEE, SCRERNER, TAMA . EHADHENEIhAE, AR HIRE R 3.3ns; RANEI AT 6 Ml
SLRIETE, A 4 ANETE SR 4 X EAN PWM it
— 101 16 A8 A E B 2 (GTIMAL~ GTIMA7. GTIMBI1~ GTIMB3), &/NEi 2% 4 AMMSTIliE, SR sk, Ml .
PWM 4 %,
— 44 32bit FEAE R AR (BTIM1~4)
— 5/ 16bit X IFEE N 2 (LPTIM1~5), #] TAE7E Stop2 #izl T
— 1x 24bit SysTick. 1x 14bit & H& [ T#)(WWDG). 1x 12bit #32F 141 ( IWDG)
o ZmELN
— ¥ SWDITAG 7E £k 1
— ¥ USB. UART Bootloader
o AR
— FLASHH Zik 4 Moy X, SCRAF#EINE
— XFEFERYP (WRP) , MRS (RDP) %54 (LO/LL/L2)
— WEEMEEEG RS %, X AES/TDES. SHA. SM4 &%
TRNG HFEHLECL 4% CRCB8/16/32 i85
XRRAEY, FRPNE TR, ZRTEH . SCRRHMIT S AR e 5 2
SCREGTAR
® OTP HI3C#F 128 fz UCID

o TIE&MH
— LAEHRYEH:
& 23V-36V
— S E5EYER: -40°C~125°C
e AIE

3/165 R4 AR f7FR 4 7 Nations Technologies Inc.
bk SRIIT R L X AR AL X SRR 109 5 18 REARKE
1% +86-755-86309900 (5 E.: +86-755-86169100
fE4t: info@nationstech.com Hi%w: 518057
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— USBIF

— IEC61508 SIL2
o I3

— TFBGA100(8mmx8mm)

— LQFP100(14mm x 14mm)

— LQFP144(20mmx20mm)
o RS

3| i
N32H760VIB7, N32H760VKB7, N32H760VIL7, N32H760VKL7, N32H760ZIL7,
N32H760x0xx7 N32H760ZKL7

4 /165

R4 AR f7FR 4 7 Nations Technologies Inc.

1% +86-755-86309900 (5 E.: +86-755-86169100
fE4t: info@nationstech.com Hi%w: 518057
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N32H760 41K H ARM Cortex-M7 1%, 181743 ik 600MHz, SZFFXURE LT iz A DSP #54.  (2/4MB) 11
Fr b FLASH, #ER % 1504KB 1) SRAM ({55 1024KB TCM SRAM F1 480 KB SRAM) + 4KB Backup SRAM, %
H% 34~ 12bit 5Msps ADC. 4 /M bk, 44~ 12bit DAC, £ % 1~ id U(S)ART. 12C. xSPI. SPIl. USBFS Dual
Role. CAN-FD. SDRAM. FEMC. SDMMC . 10/100 LKW fEH: 1, CRECFMNIE D (DVP) « TFT-LCD K
JESH . JPEG TEMFJmfRigas fl GPU, WE mPEReINE SEE g 5] %, CFF AES/TDES. SHA. SM4 &k, X
FF TRNG EFENLE R E8%, S0 CRC8/16/32. L FF£ik 1144 GPIO, X HFffH 2 M 4% TFBGA100. LQFP100.
LQFP144 3},

N32H760 417 it Al Fe € TAFE T-40C £2+105C (il BEVE [, Lk 2.3V % 3.6V, AL FhTjFERIA .

1-1 25 H TIZ R P07 i S 2 e ]

5/165 RS A 47 7 P2 5] Nations Technologies Inc.

1% +86-755-86309900 (5 E.: +86-755-86169100
fE4t: info@nationstech.com Hi%w: 518057
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& 1-1 N32H760 RFIERE

| AHB-1
| TCMSRAM [
| (1024KB)  |sramasa| | 1 AHB-2 Ir——“‘ “‘}I“““ _____$_1|
! | [PV
! : | ] PHY |
PHY m |
! | | ] m
o sommc2| | use2 2|
| | g P o3 " oteHs | | ™ |1
| %) | -
1 [AHBP | 2 g || & uset ||| |
w =
| ARM ! <! OTG-HS {11 [ pva DMA pma | !
: Cortex | : : | :
M7 MK !
: ! FIFO || DMA : DMA [ | DMA : : - - - :
| I-Cache || D-Cache | [ AHB-7 | i \ 32-bit AHB Bus Matrix (300Mhz) / !
I 32KB 32kB |
II_ ) 32-bit AHB Bus Matrix (300Mhz)

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

» | SRAM1 || sRAM2 || SRAMS | | SRAM4| | SRAMS
I
ADC1-3 Q—}E 16KB [ 16KB
SEMA4 BTIM1-4 I I
GTIMAL-7 | &
> ECCMON2 AHB-APB z | g
& s=
® -
¢ > USART1-4 22
z CORDIC zls
& z UART9-12
® _FMAU I I
® [ s | T
=P 12534 g g
g ¢
B s
[ Focaniz |
FDCANS5-6
DAP
5
CRC . ( - ¢ SHRTIM1 ||
32-bit AHB Bus Matrix (300Mhz i
AHB-APB
¢ SHRTIM2 ||
AFIO AHB-5 A =) DSMU
BKP | GTIMB1-3
GIPOA-| (¢l SRAM ]

AHB-APB Msl SPI1-2
)| ECCMON3 Hsie4
comP1-4 PLL1/PLL2/PLL3

BKP Reg TSE

LPTIM1-5 IWDG1-2 s

-H AFEC HMH DC/DC Temp. Sensor
SPI14-7 EXTI WKUP LDOs ADC1-3

PVD COMP1-4

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

6/165 RS A 47 7 P2 5] Nations Technologies Inc.
ok BRI R L X AL X R R 100 S EEREAKNE
Hif: +86-755-86309900 f5H: +86-755-86169100
fE4t: info@nationstech.com Hi%w: 518057
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N32H760VKLY
A G TRIHR I
N: Nations
MCU/ %
32: 3211 N
s R
ELA — 7: -40C~105C

H: mfkhe
MCU N ¥ 3
7: ARM Cortex-M7 B
o L: LQFP
I i &R 5

B: BGA
60: 60%%
V: 100/4 1: 2048KB
Z: 14415 K: 4096KB

7/ 165 H R AR R4 2 5 Nations Technologies Inc.

ikl ERINT R L X R AL X S ERER 109 5 [H REAKE
1% +86-755-86309900 (5 E.: +86-755-86169100
fE4t: info@nationstech.com Hi%w: 518057
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# 1-1 N32H760 RFI B ERE
P N32H760 N32H760 N32H760 N32H760 N32H760 N32H760
VIB7 VKB7 VIL7 VKL7 ZIL7 ZKL7
Flash (KB) 2048 4096 2048 4096 2048 4096
SRAM TCM 1024
(KB System RAM 480
) Backup RAM 4
M % M7 600MHz
TAEHE 2.3V~3.6V
Cordic Yes
W}%ﬁ DSMU Yes
FMAC Yes
ADTIM 2
GPTIM 10
BSTIM 4
. LPTIM 5
e 3 SysTick timer 1
WWDG 1*14bit
IWDG 1*12bit
RTC Yes
SPI/12S 5/4 6/4
12C 8
USART 3 5
s | UART 5
O LPUART 2
USBHS 5
Dual Role
CAN FD 6
10/100M ETH 1
SDRAM No Yes
¥ A XSPI 1
fiti FEMC Yes
SDMMC 2
12bit ADC 3
12hit DAC 2420
CE| '\lcl:]r;]::élgf 2 External channels
LS 2 3
VREFBUF Yes
LCDC Yes
GPU Yes
AR JPEG Yes
DVP 1
GPIO 82 114
8/165

FRH AR AR A F] Nations Technologies Inc.

Huhik: RIITT P X B L X SR 109 5 H REARKE
HiE: +86-755-86309900 {5 E.: +86-755-86169100

fE4t: info@nationstech.com Hi%w: 518057
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BEREK
DMA 3
Number of channels 24Channel
MDMA 1
Number of channels 16Channel
PR R DES/3DES. AES. SHA1/SHA224/SHA256. SM4. CRCB8/16/CRC32
AR EER (RDP/WRP) | IS, %48 5)
EIp] TFBGA100 LQFP100 LQFP144

W

1. 24 DACANZ RN NiER:, AREMHE] GPIO L;

9/165 B AR AZ 1375 PR /2 =] Nations Technologies Inc.

HiE: +86-755-86309900 {5 E.: +86-755-86169100
fE4t: info@nationstech.com Hi%w: 518057
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2 THEETET A
2.1 MHEIR N

N32H760 % %! #s 43 T =1 fie Arm® Cortex®-M7 32 fiz. RISC N#%. TAES# Eik 600 MHz. 30 Sisf s
TG(FPU), SCH: Arm®@Eks B AUBURS B R AE MG 3 (G 75 |EEE 754), fL3F— 4 DSP 454 F1 N fEAR47 84
(MPU), DA 53 AR 1) 22 4

2.1.1 Arm® Cortex®-M7

Arm® Cortex®-M7 s&— K mPEREAbEERS . B HA 6 JUlhs EiKE, BA FPU, ReWSIEAT BRE FEASURS B 4
Y. FeAREHE BT 3 64 A758

Kb B3 SRR AL E:

64 iz AX14 211

32 i AHB E#:1

32 i AHB M1

64 friE4 TCM 421

2x32 fr Edls TCM $21

b EE2E H AR T BE

W 32kB 154 Cache 2277, 32kB ¥#i Cache 2277, i1 Cache ZEA7 171k #3459k il ECC {449

B NEEPHIC(MPU), FTECE AN ZIE 16 DN AERT X
B XU R RS TR S H FPU

B YHETM

B S DSP 14

2.1.2 MPU

MPU B L BRI N IR RV ERVFE XRE 16 DRI IR, X2 O3 DX LRI % 8 Mk
SLEF XS, He R DB E Dt il . K/ NRTEYE, ORAIEDY 32B ~ 4GB R SR AR, HiEAT AR R
I, S EAAEE B

2.2 TR

N32H760 R 5284 I Flash, X/NAIECE i A 30 SRAM FIAMSAZ #2111, @ FEMC. SDRAM,
XSPI2. FIHCE MR REE ML HE TR YE B AR T 75 R0 A7 BT 2 X R g, DMELE N A2 P ARRS K
AN B R/INRIT BE T T RIS IE A ERERUAET,  BEAk, R ROM FIMEWIUG 51 S INEFE TP M2 45 F.
10/ 165 E R AR B PR & Nations Technologies Inc.
Hohib: RN E D K SR EiR R 109 5 EREAKE

Hif: +86-755-86309900 {5 H: +86-755-86169100
lR4%: info@nationstech.com H%&: 518057
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2.2.1 IRAFSRAM

TCM RAMSs(H X} Cortex-M7)

TCM RAM H 1MB SRAM A%, AIFCE N ITCM-RAM , DTCM-RAM Al AXI-SRAM?2 /3, #f4 ] RiGHCE D-
TCM A1 I-TCM K/, F 4y SRAM H BhfC & N AXI-SRAM2 /3, 1%~ 128KB. ITCM RAM it} 2 ik
0x0000 0000, ‘& H fE#: Cortex®- M7 CPU F1 MDMA i [ (B CPU AbFfRHRAH L), DTCM RAM Rt 77 M hik
0x2000 0000, th HfEiET Cortex®- M7 CPU %Al MDMA 15 i) »

AXI SRAM

A 1152KB (1) AXI RAM, ‘B Af LRI 7958 fir), F74(16 fir), 4xF+(32 hr)Esl (64 fr) il . AXI SRAM
53 UL U

® 128kb ] AXI SRAM 1 it} F 3ttt 0x2400 0000

® i K 512KB () AXI RAM 2(\5 ITCM fil DTCM #£5), meff il > 0x2402 0000

® 5k 512KB ) AXI RAM 3(5 ITCM Al DTCM 3t55), Mgtk 0x240A 0000

AHB SRAM

ik 352KB ] AHB SRAM1-5, & AITA] LA 797, 2516 £7) 8732 ) Vi i) . AXI SRAM 43 9 LR LA

® 128 KB [#] AHB SRAM1 Mt FHhtik: 0x3000 0000.

128 KB [f] AHB SRAM2 # 5 21| i il: 0x3002 0000

32 KB ] AHB SRAMB3 # it Sjit Fi| 1t 4ik: 0x3004 0000.

32 KB (1) AHB SRAMA4 #f it F| ik 0x3004 8000,

32 KB (1) AHB SRAMS #f it F| Hi ki 0x3005 0000,

AHB SRAM 5 #43 l#5~H, 5 CANFD1-8 3L =, FI2A CANFD ¥daiiZz s buffer.

#4 SRAM

#A45 SRAM 7T AHB 2645 2, & et Bl 0x3800 0000, ‘& w] LI 745 25 (16 f7) B 7 (32 fir) K iy
I o

Y455 (ECC)

JITH MR R 48 RAM #B4L5 4#515(ECC) . 1J LUIEIS % H 1) ECC WAL #3(ECCMON) B T4 ML & . ECC Hl
T SECDED 92, 3735 8 FARF AT XU LA (1 B SR AR LA K% B LU R 2 4

SRAM 4K 1 ECC {74 7 2\

° 32 fr14n 7 4~ ECC iz

® X T ITCM-RAM #1 AXI_SRAM1, #F 64 fir5=344n 8 {7 ECC fir

2.2.2 RARROM

117165 R AR AR 4375 PR /> 5] Nations Technologies Inc.
Hihl: BRI R L X s AL X F iR 109 S ERBAKE
B if: +86-755-86309900 f%F: +86-755-86169100
lR4%: info@nationstech.com H%&: 518057
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N32H760 &4 2ef 4 32KB Kk AT, ROM, Wit F bk OXIFFF0000. £ & — AN 5] SInEfE s, B9 W
R4y AR APL. ZEAARES I EH Cortex-M7 171, 17 AP ] LLH 4% CPU .

2.2.3 ik Flash
Jr F Flash i KA &N AMB, §i 128KB H{E BOOTPATCH FLET =, F4& 0 H T H o N HAETACH, F
| Flash 78 XIP #5, N1z 4TI 3528 RTAD #le ot AES128 HEATSeistfigss, HAR25E FH T 1% 4E Flash H (¥ 4Ffa]

2.3 RE R EER

S EENE 3 Cortex®- M7. BOOTROM #£/7A 2 Fix:Boot Application 1 Serial Download, X {5
A LU Boot 5l BRI T 5 Rk

RN AR IEH 21T BOOTROM #2J7J5, B FHFR P ML ECK AR 48 L 17 45 ) BOOTADDR_M7 M
Flash/TCM/SRAM J&i 5] .

# M T #:BOOTROM #2/7if i USARTL 81 USB1 It B 2P 5id%, F7#7E T N Flash/ TCM/SRAM .

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

2.4 fE TR

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

R, FEAGHB RS, M RGMEH; VDDA NN IR, FEAHAUIME AL VREF SAEL I

REESH R, DSOSk . VBAT @i, N middeftiii. VDDSMPS 2 DCDC SMPS fitHi;

VDDLDO AF LDO ffiH (S FALE, AN NC) ;5 VDD33USB A USB PHY fiHi; VDDDSI A MIPI-

DSI PHY ff i,

5 AN RIS, E AN LR 25 AN [ P IR X I e

B Vppl: HJEJEE N 2.3V~3.63V, T A SMPS, Main LDO. K#B%r GPIO. HSE. HSI. PLL.
POR/PDR. BOR. PVD. USBPHY, DSIPHY &fftH,

B Vppad®: HEVEHEN 2.3V~3.63V, F %N ADC, DAC, COMP. VREFBUF. TSk,

B Vpoec3: HEVEEN 2.3V~3.63V, E% N WKUP 5|l. NRST. PC13/14/15. LSE. LSIZ:fit,

12/165 R AR AR 4375 PR /> 5] Nations Technologies Inc.
Hihl: BRI R L X s AL X F iR 109 S ERBAKE
B if: +86-755-86309900 f%F: +86-755-86169100
lR4%: info@nationstech.com H%&: 518057
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B Vpppd: HIEA 0.9V~0.99V.FE A CPU. SRAM. RCC. TRNG. USB PHY %7 #E%r. DSIPHY %7
HAr FKHER 4343t . VDDD 343> VDDDRET, VDDDMAIN F-H3 535,
4 VDDDRET ##: & LPUART. LPTIMER . EXTIZ 4, HIEAN VDDD, A HMHFF i .
¢ VDDDMAIN $k: HEANRL AXI. AHB. APB KEZRERIAY; RHUA(EH20 SPIL 12C. UART;
SENTEE ATIMER. GTIMER. BTIMER Z5fitd . FR60 5 4 F (17 s
— CM7 FHLJEI: 14 CM7 %, TCM memory F 4% #%
— MDMA T HJEE: 7 MDMA,;
— HRTIML 7. £ HRTIMER 1 %07 fL %
— HRTIM2 FHJEE: £ HRTIMER 2 %07 FL %
— HRTIMAFE FHJ5i%: 7 HRTIMERL Al HRTEIMER2 3= /) HRTIMER B0 i it
— HSC1 FHIJEE: Q& EdEEHE N USBL M Ethernet 1;
— HSC2 FHiJEsk: A& @545 USB2, Ethernet 2 & SDMMC 2;
— GRAPHICS FH Ik : % GPU. DVP1. DVP2. LCDC. JPEG CODEC Al MIPI-DSI &%
Y.
PAb - LR PR JEOT R B CMT7 WAZ T RGE B A A, oAy e ksl
B Voposklk: HEN 0.9V~0.99V, FE N PWR. Backup SRAM. RTC. WKUP 5| I, NRST.
PC13/14/15. %13 IOM. IWDG, RCC_BKP #I Backup 27 /7 2 it .

2.5 AL
WEREER T b 5E A7 (POR) A5 HL 2 A7 (PDR) L%, IX ¥/ FEEG AR AL T TARIRAS, fRE RAEFEAL L 2.3V
B TAE: 24 Voo Mk T B RE (Veorror) B, B 2844 T ZALIRAS, 1AM FH AN 2 A7 LM .

2.6 B 42 B R I U0 2%

W B — AN AT g B IR 28 (PVD), Voo L HL S5 EIME Vevo ELER, 24 Vop MK T 805 T BIME Vevo B K 7=
iy, TR AR T DLR S E R . PVD AR R AR FEITE . 55T VPOR/PDR il VPVD Kl 5%
%47,

2.7 f&ThFER R
N2HT60 S -4 FHIE AL

B SLEEPHEI:
76 SLEEP #i30F, WA CPUEIL, B s#hstAb T LARIRZS I al 78 & A A b/ =544 i e i CPU.

B STOPORE

137165 E R AR B PR & Nations Technologies Inc.
Mk ERIITTE L X AL X SRR ER 109 5 EREAKE
B if: +86-755-86309900 f%F: +86-755-86169100
lR4%: info@nationstech.com H%&: 518057
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STOPO i F T Cortex-M7 iR FZREAR B, 7E SRAM FIZF /7 a8 AN LRI T, STOPO #x ] LUAFI4
IR L RETHAE. 7E STOPO BT, BT M i< k], %t PLL. HSI. HSE.
M. AT DU AR A B R EXTI S S0 A M STOPO M e i, EXTI S5 Al LLE AR 16 > EXTIE 5
(IO 5% « PVD Hifit. LPTIMER. LPUART. RTC Mifif, RTC %%,

W STOP2fix{

STOP2 #ix(F T Cortex —-M7 IR JZHENRI, CPU WIITFfFasRFFANEL, BATREF ) TCM 5L SRAM A A

ZRIEHT, ) VDDDMAIN T HL. STOP2 #X%: STOPO 1= rf DAk 2 AR L BE W #E. 7E STOP2

RN, B A PSS, 90 PLL. HSI. HSE; f#35(VDDDRET) B {45 77 i3,  LPUART.

LPTIMER AR m] AZEAIGE N LSE B¢ LSI T~ TAE; &l (VDDDBKP) HLEJT/H, RTC. IWDG %5 H] LA

IEH TAE.

Mafig . Af DUE AR R B R EXTI S 5300 W STOP2 B i, EXTIAE 5 1] LLEANEE 16 D EXTIE 5
(/O KD  PVD %ttt RTC WM, RTC il#h4. Malif5 CPU nJ LA STOP2 i db4k 221517 .

B STANDBY#{

7E STANDBY Bz T 1] Uk B AR IR E FEIRES . P9 B R A R 38406 HT, PLL. HSI ) RC #R¥% #5 #1
HSE @Ak ds i <i]: #EN STANDBY #ixl/a, {RFEFHR(VDDDRET)#H, KE»F AN ERER,
AR TR N B ATIRIREE, backup SRAM FIIELREF, %44 (VDDDBKP) HiE ) TAf.

Mefiff: NRST LRIAMTEAE S IWDG EAi. WKUP 5| {I_EfiA#s. RTC MefiE sk RTC (1) i e nf g Fi 44 .

B VBATHEIR

FEATATIS 5, R Vop BLHLT Vear A HLI, #OK H3I#EN VBAT #x0. 7£ VBAT T, BR7T NRST.
WKUP. PC13 TAMPER. PC14. PC15 24k, KZH1/0 5] At T = BLARZS o

Mefig: VDD I

2.8 ARSI ] (RCC)
RCC A FRFFA I BIRP 2 BT T L R G RSN (L ). & L TR L LA R R
9V I I B e 3 T

2.8.1 BIBhE

WANE 3 MAEIRG A 2 AN AN S AR BB RS 4R 2 A 4 > PLL.
RCC 5 LA R4 :

® HSI64: 64 MHz W il iis i s
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IR A A AL TR LIhAR I WIh b HUE DL R IHFERE (stopO. stop2 FIFEHL) MeliR)E, %
I B b VR BR N R G £
® MSI: 16 MHz iR 4%
IR A A R A TR B IR 7E stop2 RATHLIEREIT, I il OR B r YR b (0 0 A R
Blve AZE B W] I R S R 1 1) R GRS B R AR B
® HSE: 4~ 48 MHz /Ml is ik o
R A A AL T A IR I B TR R Gl RS P A I B DL L phy (USB.
DSI...) HZHh .
® LSI: 32KHz k3% PR 2%
R A A A, TR LRI 2 R G b A IR )3 (R 5 — AN B, R R AL F R 1) PWR FH K
B Z G DL RFHLAT stop2 45 RGN FERE e . A5 WLAT CRAF RV I 1) HBE A A B
® LSE: 32.768 KHz fi 4MHHR %
IR A R R AL T AR ML IIAE . 2R 3R AR HURIOR B s 1) S B AR AR D REFIRG B
® PLL: 400MHz ~ 1.25GHz @it
2R A P AL TR O IR, 1K HS164. MSI AT HSE B £ 7c B 54 PLL BIUE R 8
B PLLI B ARSIE 600 MHz, 1% PLL #EL6AE FAE RGeS B s A0 A AZ N i
B PLL2 fmE#i% 800 MHz, % PLL # 5 Ee M AR JR G B Rl N AZ I b I
B PLL3 & miJi% 800 MHz, JELesh kit PLL FIAE N A% BT S .
PLL1. PLL2 I PLL3 F iy efrd th o vl e B 8 - st — 2 000, SR )5 AR RGeS B s s s N AZ i e

2.8.2 RAENIE

REENL T a7 EAL R H G AME, HEADRA A A7 25 I AR SRR b () Tt T A7 3R R4 (I
Be R A4S A BEIB I X BDRST 277 e R A1 A HLIE POR HAL)
REEAIKE LT K :

® POR.

NRST 5| .

IWDG F1 WWDG H fii# 3K .

K H CPU I ALIER,

EMC S AriF K

K H PWR UK DIFE R A7 1 K

BOR & i1
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LS AA —A AXIEZAERE . IS AHB S ZFERENLEZeMr, FTSRBLR 2 0l 5 S 2 Al ) HLO%
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64-bitbus

,_..-_=_| Slave interface

ARM Cortex M7 TCMSRAM (1024KB
AXI2AHB ! D! TLETEM v sram ARM
32kB| |32kB oo DTCMs]| 23 i Cononna
= L ETH1-2 | | SDMMC2 ortex
2 % MMU_CM4
< < g g
3 &
= [
25D IPEG K
S 16k8 | | | 16kB
e L L -
ff AB SRAMI
128kB
ff AB SRAM2
— APB6 ] 1288
E AHB SRAM3
¢ aHBs ] 32kB
AHB SRAMA
64KB
APB1 [}
# AXI ROM
| —0—< —1 | AwB1 [f
AXI SRAML
128KB
s
| »xspi1
—1 [l Ane2 [}
| ISP [el
o |
FEMC I
{] soram ?
) )
64-bit AXI bus matrix 32-bit AHB bus matrix
DAP-AP1
—T T [ e |
resend [ wes |
TCM  AHB [ eKPsram
o Bus multiplexer AXI | APB i 4KB
32-bitbus asterinterface

32-bit AHB bus matrix

2.10 BRI L D ((GPIO)M B A ThREEE 1 (AFIO)
GPIO fril H B N i B2 11, AFIO 2B R HTh BB 1. 5 i 2 3CRF 168 4~ GPIO, BT I 70 i T 11 41
(GPIOA/GPIOB/GPIOC/GPIOD/GPIOE/GPIOF/GPIOG/GPIOH/ GPIOI/GPIOJ/GPIOK) . 4404 16 NI 1. GPIO
iy URIHCAR R B2 P AMBE A T 51 P ) AR 5ok RUEECE . 481> GPIO 5| JI#RmT LA e B sl (HEH
IR AN Qe bR R s MR TR I . B TS IhRE S| AL, HAhY) GPIO I A

KHEE RE ST -

B GPIO ¥ B LU NEFIE:
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)

I\ /

B B GPIO i [ A] F A J3 0 e B A AR

iy NV

AN o 1A

PN A

BT RE

Hiwft, ERRrTicE

s, BN AT E

B HIRe, L TRRnAcE

& JHREHIDIGE, ETFRAERE

TST I 1 B BRI RE

FITH 10 SCRESM A I

BT 10 SCREIR TR g, b al R ey ml e B

& 16 EXTI A/ AT STOPO #\reie, Jirfy 10 i & H2A EXTI
€ PAO/PA2/PC1/PC13/PI8/PI11 H] T STANDBY #¥i x5
SCHRPAT B 10 B TIRE

SCHE GPIO BiE ML, i€ f5 R Ais it &AL IE R

A 1/0 i DAL ] OB AHB TR gnfe, (EURAZHEIE 32 17, 16 f72f7ak 8 A7 451 In) 1/O ¥ 11 25 47
% (AFIO Z7 A7 a8 R SRR 32 Vi)

2.11 mEH MR EEFHIZBBNVIC)

TN T IEF W EEHZE (NVIC)
NVIC 5 L HRHAE -

|
® 6 6 6 O 0o o

W 234 ARl e

B 16 A AR SE A

2.12 SHER R W/ AR H 8 (EXTT)

G R T AR 2 (EXT) add b AN B 0% A 00 A 0 B R B P A N Fa b A el o e g it
FAF RIS PWR, K PRI S5 S &5 E %A~ CPU.

EXTI Meffi% K So VR Gt A STOPO Al STOP2 #Exne /i, “&[RIIN 7] LA CPUs A CSLEEP, CSTOPO Fil CSTOP2
BT Me R . PRI SRR SR SR AR B AT DAE Run B0 R AE A

EXTI A4 LA N AHFAIE

B RGN CSTOPO A1 CSTOP2 A3 T N il

B PEA R E] CPUS
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RXETE R AT DA LT B A A Bl
W EEHEMA (FER AR, FERR SRS P DR AP B TR R, AL EXTD RRPEn T
& [EE LTk
& GRS B R
B OARESEM SRR A B A, R Ak AR BRI
L /XG5 V:8
¢ TR MR TRCE
L SR M IIE R E P A

2.13 DMA &R E 2 (DMAMUX)

S E I DMA 53R 5 R IERE1E DMA L 5i1iE K.  DMA il 85 2 /b B DMA 153K 342 it DMA
WSS, T HAHRI) DMA RAE SN, A ET DMA 5K — B THEEIRE.

DMAMUX 3K 5 FH 28 FI7E = St (M AMERT DMA #ihill88 2 M EHACE (PRH) DMA WRZk. %% ) Rgilid
A YRR 28 IE DMA 1R 26 5 I8 R IR 2T . o 2% i3 AT A 2 BRI S £ — /> DMA 153K 28, sl i
K H H DMAMUX A5 NS4 AH [R]85 e — 4 DMA 13Kk, Ith4h, DMAMUX & n] FAE H5 A
ful KA 5 AT G FE FEAE 1K) DMA TR A45

FEAFEW R
£ 2-2 DMAMUX A\ EH
ek DMAMUX1 DMAMUX2
DMAMUX [ 4 N 9 1 (P EBAE s R A )
DMAMUX #h & 18 3K $oa 210 4
DMAMUX % 3 fish % i N\ B i 26 38
DMAMUX &R & 4B 45 il iE £ = 8 16
DMAMUX #ii H4 78 K il 8 5 & 24 16

B 5 DMA {5 R KA EEY) HA

€ DMA i Kl & g N e 4%

€ DMA iERITH#

& Tk DMA 35 SR fi A i N IR S H b
B 5> DMA R sl ot 2 B A
Zik 210 /MR EHAME TN DMA 155K 2k
%1% 3/ DMA Rk 4
EEZ IPAEES
DMA i K it #ds

4

* o o
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L v PN X C Ay A

& —EFE{EH, BT DMA R
B AHB M, ASCFFRK, 32 7151
B DMAMUX L i

2.14 DMA #EH#] 23 (DMA)
DMA il 8% B CPU i, AT VG 3] H A i PRI HE M. ICE e s, BURAEHIE T CPU T
i, CPU W] AR T AT HAR TS AR AT S, BT RS BARThAE.
GHHA =1 DMA #iil# (DMA1l. DMA2, DMA3) , SAMEHI#A 8 M@ HidEE. A2 T4
K EH—ANEEANIMEIINAETTIAE R RPN DMA Gl 1 /e 4% .
FEREI T
B
B 54 AMBA 2.0 brifE
B AHB M3 H——H T X DMA BT 415
B
- WE)\AEE, FAVERE bR N —ANEE
- HANETE—— R R A
- Al YmFEEIE R ek
B AHB T8
- ZIANABRSLE) AHB FHE M, fuiT
- RZATFEINETIIR DMA 1&40
- AALFANE AHB Z TR ()RR
- VA H AR RT AL T AR FEI AHB ZE (D fly-by 1 BE
- A AHB EBMEIE AL (% 256 1) ATfACE
- EBEOAREENT
LA
- XEFNAERINAE. WAERISME. SMREIA AR LU SR IS DMA fE4
- JEid APB M5 APB 41 4 [A1HEAT DMA &4
B A E R A
WA E A IR SR AL 1D S
B DesignWare AHB Lite R4 1L &
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B 55— DMA RKIER
B SCEF AHB AER AIREAS AHB 3 C BV I B0/ Mo, bk ANEE CAD K7 280 BE-32 (AR
H%E
W PETRE, T RE AR SR AR R I 3 R Rk
HuhkA: R
W AR LA H b (FE AHB S 2k D
mHhhEERRY . R AR
_IS i B W e S E A=Y 2 F
- BEERIR (P
- HBDE RN A A
- HE ks
L e PSR e iU AN EY Ak
m Sk
EZ
W R H AR EANETE A FIFO
B APCE N FIFO MR
T D filuR#RK FIFO
B GG REdRE, PUER FIFO %ifE
TEE
W RANEIE R g AR A B
W ROEIEN AR (PR B R APtEas BN, SR BIFRESS . SMREISMED
B EANETE R AR R S KN
W YRR REAAEH] DMA JEiE
B SRR RBER IS LT AR R
B SRR DMA #AE
WM 7fF RETRY. SPLIT il ERROR i
W fENIETE TR 0 B OR R AR R /)
B OAPE R F S RN
B AP KRR
B SRR Bk DMA R ATt
B OHEYUE-- RN FES . BRRE DMA &5
W YA 2 P R AR T
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W R IRGE R 2 AR A [ 5 A T ) A s P R T

a3

SN AR R TR D (R 81
- MEEEFEC
- BfHEFERO
- ShabilRE TR

B EFEOSRFRA R K DMA 5%
R TR OO ]

B {ERENZEH S DMA R TFH0
R

B EPUERSON G, HARE DMA #iil88) 347 v] AR i & 12 i

BN RI A, X ER BRI

eili
W IR iR R
BRI
- DMA f&f (ZHHEER) FE/k
- BufEimoe
- BARIRKES TR
- B
B SRR E REAT B
RIIFERR

B RS
BRI R R

2.15 MDMA #E#i]33(MDMA)
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MDMA jfe—#is LT L B .y r 4fs . mithee. £ L2 IEERN DMA ffilds, RAT AXIE S SR & 2

L.

TERHEITT -

BRI

ST G AR AN R i B

W 2IK 24 NIEIE, RN HE AR N EIE
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B UT R SR (AN EIE A A D
B ZAFHN AXI EHO:

- XEZERMmA RN
— 2 AXI ER O B AXI EE LRSS, I RS 2P R
- ¥R AMBA 2 AR ACLK
B ONEBINAE. AAERISNR. AMEEI N AE LIS RSB DMA (5
W RPN A D CEANEIE) , F T SRAM B3E T 274728 SUE A7 i 2% 4 H2 B BIE FIFO
B AMBA 3 AXI/AMBA 4 AXI #7348 1
B AHB/APB4 \I%11, HT DMA fxiill s 4nfs
- AHB MBS R &% (hburst = 3'b000)
AXI E R 828 5% FEn] ik 512 7 GEHFHAS AXI E#: 11D
AXI FEHz A BEh AL £ Endian Fx0
T ah A B R AN G|
A P B T A% o) B R el R AU X
AEFR NPT AE AR
SCREIRIE B e
— CRREANIRIAE S S T e e 1 () P S
DMAC RZ Fir 7w
- ZERIEN R
DMA {REF I RE
i 51 BFR 7R DMA FH 5 n — X S &5
% 2% DMA &4 2 IR 4 s
- DMA &4 NEE K B RI5E % DMA L4k
SCHE AXI X AR
SCHE BTN SCBUBIR T AR I 15
B SCRRME— ID ThAE, 7E AXI B/ EE EA AT ME— 1D B AXI S AR
BB
m ANEE A FIFO

B FIFO R
B ST AR LLE R FIFO B2
BIEFEH
B EAEER A AR (NERINAE. WAFERISMR . SN B NAEFISME SIS 50)
221165 MR R F A 7 Nations Technologics Inc.
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BAELZ > DMA %
BRI (1R g FE 2 4K/

BRI (11 g FE 5K AMBA 28 BARH K /IS
FEAZ FAAE I 1 L 4 i T

b CRZNE NI

A g FEEIE

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

M7 L E SRC/DST £ Hefehi A
ZAVREHL, F4NEIE SRC A DST &% —A4
FFE A LLL U5 i (R SRS RS AL

EHIE S, MEEARY, 4> DMA Ui n] 4ife
AP (LK)
R, (TR R AR T IR

BT

DMA & 253 ) ] 2 R it 547 1
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- WRAE DMA IRtk Z BT AR R/ 2, U DMA il 25 /& DMA HULAm 28 sl 1t s 17 1 4%
- WIRAE DMA HIG AL Z BT ANKITE DMA BAL IR, MRSl H AR AR E R E (7R SRS

) DMA Bref&d i s i 4%

BFEO

FIF-AE A A SN BE R i RE R A F AN BE 4 T4
% 64 MR T O/

il BE/AE BN R T 12 L A RTEIE 2 18] [ AT G AR S s 20—, R — Mo Tl aliRas

FERATHR T BT 1250 DMA AR5 1) A A7 WU a7 7 3%

o T

£ R W

Hh T A= s

- DMA f&4i5e &

- HuEHase

- EAEEANHEL TR
- HRREAE
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- A
B P RE AR
ME&EN

FH LKA AMBA 3 AXI Al AMBA 4 AXI 1, AFEE R AHB. AXI4-Lite A1 APB 3 #i%
T 1 B S 4 9 ROk 512 hir

FHO LR B E S

VB E RN 1 R 56 R 55 BR

AT B AXI AL e

NVEFEAE [F)— £ 11 LIRS R T SR 2 o 45 SRR AR 52 TR (1 55 LR A% 3 3l

T 1 B R R N ] 5 M A

VR IEAD B b A TS B B A o B X S

N R B S 28 5 B Ry 32/64 fir

M O F AR RN CSERED 5 205 304 A 2R 58 FE A )
2TRE

e L 0 i A 08 FH A A 2 FIDE T8 & F A7 28 I A RSB R DO e, e A R e AT 4 e B R
AEERY (ECC) AR T T 2 1E #L LA A R AR IO LA 1%, 8 R B 1 30 B bR

- FIFO f7fi #4211 1f) ECC {4 Thik

- T UID frfi#ds 8 L ) ECC R Dfe

- AXI EEN ECC A Uhe

" ®H WYy ® ®E E B E E R E B RN

B S IIRGEH T2 A RN, R e n v, DN Bk (SEUD Rk EMIJEMC
AT TAR AT

2.16 AES 2R} f#% (RTAD)
FEREAR
W 7E XSPI A7 fifi s S U R BA M) AT Sy 128 A7 fifs (BLIRERZ D
& fEHIEES (CTR) BTN AES, A ZHmLHE NG GRE=4) .
SCHRHARATEEUR /N
SEEL P bk TN R .
1 % DA ST 10 2 X 35
X35k e SRS : 4096 o
X I B B NBE ML

*® 6 &6 0 o
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& HRTAERIEE R NPT RRARAT.
& XA B O 128 fLE YL PIAS T RIS \AS TS R R R 2 IBEALE . RN
MEFPATINER, DA Z — B
W EE ] L YA S B fR
& HEFS, A PAFBUE L.
& 2t 81 CRCENAHIE L.
W SCEF xSPI L .
m EPATEUR, ATRLE SR SRS, R AES SR L EAINE A HRYE .
B AMBA AHB WA, AXATEE 32 A5 Bk U AT Ui i) (R MR AHB S 2R, I H S AR
WA

2.17 SDRAM R FE L fE R

SCRE—ANERES] AHB E 2001 SDRAM #5248, 5 2 7] LAV I 4~ 4048 SDRAM/LPSDRAM P £ %
TR

%1 SDRAM W17 %%, W LI fiL B

W AT 8E. 1647, 32 fn % (KA M

B 13{7HbhbAT, 11 f7HbbES], 4 ASPERAEGEIX I 4x16Mx32bit (256 MB), 4x16Mx16bit (128 MB),
4x16Mx8hit (64 MB)

ATHERERTECE 11 47 12 67, BC 13 7, Z bk T & 8 7. 94z, 10 £z, Bl 1147

SCRFF PRI

H AT AT A7 6k X Jid 3 3

SRR

5 [ fR 3

AR AR I S5

SR E AL

WA E#E4T SDRAM _EHLIER1E

CAS iR 1,2,3

SCREESRIHERAE, T gm AR B

SR IR I R A B 4 e

2.18 JEWHIEINESE (FMAC)
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TEWEARBCEIE BT TR R BT EARZHE, Ak, 8. DURRBEAR N ARSI KETT
(b AR OB . 1% R TC SR N DR RGP IX,  DAE T SEBA BBk e B (FIR) G Rk e 52 (11R)
SIS

BT ] AL B 3R G TN BT K IR, MRS A AT AT S5 . FEVFZ BT, 58T SEH
FALE, &7 DI b A, AT bR S e i [ 4 5% F Ak JE T

FERHEM T

16 x 16 fi/ feikids

24 + 2 AL BRIMEE, IR e

16 37 7€ AU N AN G HE A

256 x 16 fi H#fs g2 i X

WAE R % T8 =N AR X (AN, LA ), B AT AR R H8 5 A OGO/ N A7 28 8 X
By N H 20 X R PRt

JEP A INAE: FIR. IR (ELEEER 1)

REmE: SR B M

S FF DMA 325 %4

2.19 CORDICHMEE 2 (CORDIC)

CORDIC B FiH 5L e al i B i 8 (CEER = AR 80 AT IE . 8% T sl H8. 5

A FAE N v R R O

FERFEWT

B R E T R

B SRR AR AU AL bR R G

B HEI, ARG R A AR R R S A 2 NSEAPIRS, BRI, I SR VRAETH 5 5E
R JE R HTHSL AR, TG R R

B FF 10 FERBUINEE: sin. cosine. sinh. cosh. atan. atan2. atanh. modulus. square root. natural
logarithm

W SRR RN R N g

B SRR #09H. LLK DMA SR

B AU AT E

2.20 ET -A EHIFR M FIBEAEETT (DSMU)
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DSMU & —Fh I T80 =-A K2 s e i, HA 8 MMSHr hir@E, LKL 4 M RERE K
Sigma Delta ¥ 2%, TRt ENE 24 L4 ADC 2338 . AhET e AT AT e B SPI 2 1181 8 ks
RO RO (SESYTTRCED , DGR Z MRS RIS SRR T SR O BE, AT oR A
ADC A e 2% A7 16 A7 IFAT BdE it -

DSMU 1 TAE T B RS AR SRR, ISR LR A S nT e B e IR A AL G 1 1, DR R A
MW RAERIEDI R B SR AR R IE R B RS AR

DSMU = Z R T

W 8T E AN R AT A -
& CSCEFSPIIEL, HTERA A Z-A 6 g
& SRR RS R
& SCRREHI RS AN -A T HIAE
B 8RNI T I AT R N E:
® RSP 16
& Y. ADC HUEENfE (CPUIDMA) Hdiii

B A E SRS S A F G,
& 1 Sincx JEESS: BEMM BT (1.5 , IRFEFR (FIA 1.1024)
& 1 DMFSEE: HREEER (1..256)

W 24 R RS B

& RZEHREIEA N (0.31470)
AR5 B

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

I Ua SR LR R 7 =K

& B

& NIER AR

& SN

& 53—/ DSMU JEik 2% [P 4 (DSMU_FLTO)

B OCRREET I
& (B A AT o
& CFEPMOTATECE I Sinex U ER A R EE= 1.3, iR A= 1.32)
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kb EINTE L X E A X SR 109 5 EREALE
B if: +86-755-86309900 f%F: +86-755-86169100
lR4%: info@nationstech.com H%&: 518057



\ Y

ay, ; O\
%, EREAKNation §

BEREK www.nationstech.com

& BRUETECE. fHAdRA AR RS BITHCS A EIE
& ST IR R R SR R

W ORI A, A TR AR R A s (T R (e T IR B ED
& it EEs, AR ERE R T 1..256 SR 0 5 1
& FREREEEIE (8 R ATIEIEC A D

W U R B A I A A A T AR AR S
SRR A

& BBl e 1 sOE A R ME

& BAERE

B RO BRERThRE, FH TR SIE N CGRALTIEIR 26D
B DMA IR
B SRR RRRAE R, B HREE . BEIUE T FEE . EIER ek
B RN SN
& AR TR 3T, R AR AR R n] AT R B A i AN S e N A
& BN ATSLIURE AR, R EA s
2.21 BT BF 81 (RTC)
RTC & —4lESHa Tt gy, WEH DI e, nrid4t 9 ishag, & BA W eh b WroR & S Ak oh
ft.
F R
B OSERPEEP (RTC) 2 —AMAL[H) BCD eI a3 /1T 5a%
S RRI A
B 0] YR FESE B E B I AR
B D R2MFAEEER. o By 0 AL BH Ul L 2 (B3)D
W ST 32 (A A R
L TR TR
B A R2 M ASEEREREIR . . By . B H U5 - 2 (BEJD
W FNOTI 32 57 A7 A L G A i B D
BN R
B ZHEARI . — NSRS R B AR R (50 BY 60HZ) el AT kol H kG EE
B TR B A AR, TN R

281165 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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N/

i R ) fe

2N AR A AERS, PIAEARDFERI T R R EUE

ZA W R EEE, RS AL Wk By MOEE T AR, BREL AR

RCC aifE#ff e RTC i B U RARFRAE TAEVEH N, RTC AR R #2245 1k (RI4% RUN A5,
SLEEP #%3(. STOPO #z{. STOP2 #:. STANDBY #&:{fl VBAT iz

B RTC AL Z P BT LUE MCU MFTA IIRThFERE X el (SLEEP #i5X, STOPO#x(, STOP2 iz
Al STANDBY #30)

2.22 B /B FHBAR(ADC)
12 {3 ADC &1 IR VGE UL ) i A e e 2% . 345 3/~ ADC, ADCI1/ADC2 #] AZH X ADC;
ADC1/ADC2/ADC3 1] LLZH i 3ADC. #/> ADC 1% 20 NEFEIE, &%/ EE R A/D ¥ HEE v DLAE F

W S, i, RS T HIT . ADC BB A (X SRR 1E 16 M EEarfEas b, ml D@ AR
B T 1/2/3 KA N HE 2 578 F 7 8 IR RIE N, FF H ADC B A B84 1) 5 KA 20MHz.,
ADC FERFERGIR W

SCFE3/N ADC, SCRRHLSG . ZESMHIA

SCRE 12 7. 10 fi gy R

SCREilR RFE, AHF EXTITIMER

5/~ ADC A1 3 /MEHLE 14

1 ADC HE& U, RFFTERE, e 58 OB AU T4 1/2/3 A AT fi 2 v e
SCHE 4 P AR

&

& ELLHHR

& AR

L JEEEEiTi 5=y

SCHF ERME

AR B — S5 A 2 X 5

FITAE SRR (10 SREAE: BF ] [0 o o] 57 4

I PR R S N ERZE N CRTimiE BEAT )
ADC T{EREPok H PLL B4k AHB 4

¥4 7 DSMU, DMA &3

BT FIFO S IR e 46

Je B 75 2
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& EITHATRE BB AT N e
& EIRAE R E SRR A (GPIO A\ S B N e N A ) SRS SRR MR N e 4

7 >

& TR RPEEL R x1, x2, x4, X8, X16, x32, X64, X128, X256, X512, x1024
& KR4 0-10 ML E

& 16 FfEER S R A
m YRR

& SRR AR AM

®  SCHHmBEAME
m £ ADC il

€ X ADC #%#:: ADCL1 il ADC2 4 &

¢ — ADC#3: ADC1. ADC2. ADC34 &
B ADC ) LAEREAE 1.7V 3 3.6V Z[H]
B ADC SCHPREHR I FUEAE Vrer Ml Vrers Z [H]

2.23 FHEHHEH(DAC)

DAC R T sy, FERMTHAN, B . DAC HdEA 8 frsl 12 fr M, XkF DMA Tj
AE. 2 DACBCE N 12bit By, DAC Hudl iy LUAXS 58l A0 55: 24 DAC BL &y 8bit B3I, DAC #i¥
A AA5F . A DAC #0E — MMOT [ FE 03, Al Mo gt AT #54. EXU DAC B0, 44 DAC BERT LUgl
ST, AT LA DAC (DAC1&DAC2, DAC3&DACA Al —4) RNt #EAT#eF 838 . VREF+iET
SIEARNAE S DAC 25 HJE, {3 DAC I B B0 R P 5 e

4 DAC Hr i RIS |y B A Ess, DACX_OUT 5l Iy DLAEE A ANt (GPIO) o ] LA Fet
J& FHl DAC it 22 28 LASRAR e SR Bl H L

TR

Y FF 44 DAC, A~ DAC XFR.—/MSL ) DAC #54 4%

CHE 8 ArEk 12 Ak, AR LR 12 AR o A7 0 5 A A 6 5 PR AR

X DAC 3 HF [F] A Bl L e i

£~ DAC I3 #F DMA Tjg, I3 FF DMA R4 i for il

DMA XU S 2] 5 48 B 2ty 9

WEFE . AT SR A AR

DAC it 3 kE 5 i EAM s

iE e i

i N2 % B SCRF Vrers

*
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L AHIE A Vi

2.24 BRI LB ZR(COMP)

COMP #t F T P s AN AARFLHS R/, AR LA g e e R M P o 2 INP g N iy L R = T
“INM 7 N i BRI, PR 2R o Ry B, 2 INP i N i FE R I T INM % A\ ity FEUR A, AR 4 HE Ik
N

e aS E TR R

W4T R

B NEFA 64 H TR LA 25 VREFL, VREF2

S 5 5:¥/5-200 K /5% =X DA

m AT E . K

W SCEF AP YRR IR TR )

W LUESE R T E) 1O s Bk E R ES, TR F . OCREF_CLR S, RIS, Al
B EIE AT E R 1/0 S50, VREFL. VREF2 Flif F i) 12bit DAC i i& i
W AP R REGRE, EBUE BN 7 S AL e AR

B CFRHEE (Blanking) , AIECE=AE Blanking [17H B IR

B COMP1/COMP2. COMP3/COMP4 1] LLZH il 7 11 LE i 8

W A AT O RGN Sleep AU

W AT R LR

WA R

m AP E A TR SRR

2.25 BESEZ S (VREFBUF)
S NE T HESHE e, TH/E ADC. 12bit-DAC. COMP NS 6bit-DAC [ HLE S, Wnl@Eid
VREF+5| JHl FE SN A4 B 2 %

2.26 ERTERAE 1M

KRR Z 2N RPER RS TAEERZE AL 3/MEH BN By 4 M EAERES. 5 MKIIFEER 28, PR
LANSIE TR 8 VAN DA T 1 28 A 14> R S ms o i 2%

FERIE T SPE i as. WA e 8y A E I 2 A DhFE € I 48 1 DI RE :

R 2-3 RS TIRE L
RE I 3% TR HHRRRE | MAIRE WRLBOEE | EAMaH
31/165 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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ik,
ATIM1~2 16 17 R, 1~65536 2 [A] AT = AL 4 4
ElA
]k,
GTIMA1~7 16 iz EE 1~65536 2 [A] TR AL 4 WA
ElA
]k,
GTIMB1~3 16 iz EE 1~65536 2 [A] TR AL 4 1
EHA
BTIM1~4 32 fir ff) L 1~65536 Z [ {1 7= B 4k 0 B
LPTIM1~5 16 fiz EH 1. 2. 4. 8, 16. 32. 64, 128 0 wWha
2.26.1 W E R FR(ATIM1~2)
R EHIER 2 (ATIMX) EEH TR A: XHMANGE ST WERNAG 5 Ik e B R0 = A 4t
WIS, mg e g 5o B AN B DhaE . ZEXHE AR 2Tt . &R T HALEH] .
F BRI R
N (O VA = ) o= S QT 6571 =1 e G 1 N o G =1 B SV A R ')
B 16 N gmEE T A . (AR ECE A 1 31 65536 2 [BAEE[E)
B R E A
B ATIMx % 94NidiE
B ANERRGETE, TAERECN: PWM S S e sk . T 3R
B2 NSRRI R E RN S
B NS RAE A B /DMA.:
& T
& iR
L IR TPNETHEIR
& iR
& FEFETHA

W BEIXH (R ] g A2 ) E kM o
& G T ATIMx, i#iE 1. 2. 3. 4 ZFrkIhEe

AL A S 2 ] B e
2N B IR S, DASCBILE IR A (R 2 B
AT NIRRT e %% 5 hr

2 Y

ME (E20 gifiddsi. TR
BRI T = AR
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W oS NAE N AN I B O S B L A

2.26.2 B H & I 2 (GTIMA1~7)

EAEHEN S (GTIMAO BT TZA: WA S ST RS NE S i0 b 58 5 A= 2E 4 t
BV

EERFE T :

16 fir [ BRI S CATSeElA it g, 1 R, B RO

16 fr T gnFE T Aies . (MR BOTICE M 1 B 65536 2 [ (AT )

GTIMAX % 4 /MilliE

I TR PWM B . S b, sk . SNk

W A AR A T /DMA:

& T

& filkFA

L RPN ES

&

TSI A A S I

LA E N SR N R D, DLSRBILE IS 1 [R] D R
R (22 Siigasserl: TGRS AT POt MmN e i 7 1
R RERAE O T = A LR

2.26.3 B H & T 28 (GTIMB1~3)

WHEHERN 2 (GTIMBX) EEMT LN E: MHANGE ST IR RS 5 1K 5 A0 A4 4
BIVSE . BHEREE (GTIMBX) HA HAMGHThRE. FEX G AR A IIRE .
FERRFEL R

16 b E B E s . (RSBl Bk 1 R G 1 B RTEED

16 A I gmAE o Hids . (O ARRIATIC B 1 5] 65536 Z [A] AR S 1)

A g PR B TR

GTIMBXx % 5 4MiiE

AR EUETE, TRy PWM S S b, Sk B e . S NIl 3R
IROS &S 31 E2 AP NS

WR AR AL AR ET/DMA:

L R R

& filRFEM
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W BRI ) T S AR A ELA M
& ST GTIMBx, i 1 L FrkIhhE
W AEANEE T A
B DT AR NIRRT, DS E I 0 [ D B
R (ERD) gmiddsn: FTBERs AT s s ek 7 hr
B OERABEEREE O T A R
W ORI N AR A I B B T T L A
2.26.4 Z:Ail € BT 25 (BTIM1~4)
HEAE N A E —A 32 A1 A S R H s .
F R
W 32 frH B EH B EOTEE
W16 A mFR TR . (AR ECRCE D 1 $) 65536 [ AT = ARD
B A /DMA R
L SRR TR L

2.26.5 (K Di#E € BT 28 (LPTIM1~5)
LPTIM & — AN FUA % MBI 16 Rl 48, & i LAZEFTE DIRERIN R IRFHE T, LPTIM o AZERCA 19 30
BRI R8T, T DUAECBkah i 5Es . HeAh, LPTIM 8] LUK R G MR D FEA 20 i, DAMAR (I D ke s

L EE T T RE .

F R R

B 16 A B Ees

m 3bit 4, 8 Fp AT (1. 2. 4. 8. 16. 32. 64. 128)
I AN

&  NEEIHePYE: LSE, LSI, HSI, MSI 53 APB I} 4

& SN @I LPTIM Inputl S A RIAMBI B CTARRTE LP R siaqT, JH T Rkef it Bes v D

16 bit A #h2EE A F4 (LPTIM_ARR)
16 bit ELE 74748 (LPTIM_CMP)
ek ak s fd ok TR

347165
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)

A 2 R A EAE A A N\ i

FH T3 U8 1 AT i R R IR A

TG E it (PWMD

AT E 10 ik

bt AR 2

ikt o, SRR TR XUk (EAZAIEEIESD)

2.26.6 & 1B 25(WDG)

WEME 1M (AWDG) FE &1 (WWDG) I #8, MFARPAHER SEI M. & 140 i #548 F
JEH RIE, $m T RGN AR e i ] i R

MSLE 1A AWDG)

MALE T (IWDG) HIZATTE 32KHz R PR 8 (LSIBBh) BR3), TESEIEH FH4FE MCU RAE R
i, AR LB AT . IX AT AR 2 A g ) e DR RN T I R s . e AT LUl B R AR kT
B R RG R . IWDG BodE & 7 A T IAE N R 7 2 AME R 56 AL g FEE AT (R 5 K5 5 PR o)
BACII R R -

FEREI T

TSR 12 A7 K ds

RC #r% a2 LA r iy it i, DA LAE{E SLEEP. STOPO #i1 STANDBY #x{

A DAVCHC S A A T FE e i

T EES R E 0x000 B, RAEAT CWRBUE TAET I

HOEITH (WWDG)

WA (WWDG) HIR#iie APBL I P45 DL 4096 15 211, il i o) & O (R B RN P is 1T 2
S e Bk, WWDG & TAS T I, o AT M5 B AT DRl 0 25 UL P03 48 2% 5 3508 FH R e 12 G I
H BRI ) B e o

FERFEL R

W 14 AR AR T
B WWDG EHJE, ELLFER T RAEA

& BEUHEERE /N T 0x40

& LIS THEERE R TR D AR IER, SN E
W AT

35/165 E R AR B PR & Nations Technologies Inc.
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2.27 I’C B &N
I2C(inter-integrated circuit) & 28 & —F) 2 N FH I R ah 1, & AR L, RIS B 28 SDA Rl 2k
SCL, #IFXPIRL, FrfA 5 1°C B A &#R v LUBIT 12C a4 ik B i1 E .

12C S 26 DAL FRARFE 28 5 HR AT 12C RERMIFNESE . efft 2 FRRThae, wTDURHITE 12C B4 e 7
Fly P AREAN T . B SRR R (Sm) PR (Fm) A PUEAE R (Fm+).

‘Bib5 SMBus (RAEHLL) M PMBus CHIFEHLEL) HFF. 1°C DA S R DMA B, 1l 2508
# CPU [ fifH.

12C # C) EZR R IR I R

W 12C SRR 3 A

B AT A5

Z BT RE

PRl (i 100 kHz) /gt (i 400 kHz)
PR (A 1 MHz) /sl (Fiik 3.4 MH2)
7 Ar AN 10 A7 Sk

LA T RS HAE (2 AN MBSk 2R 778, 1 AN AT B AR A B
A 7 Aor bk 7 2 A K,

JRERERY

SV T A ST AN R RS ) R R

P TR s A4 e

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

B SMBus Ml 3.0 Wit A -

i ACK #% il [ CRC (i AR A A AN IR IE
iy A R B A ]

SCREIE BT B0 (ARP)

EX RIS E

SMBuUs 24z

RS 125 AR A G

*® ¢ O 0 0 o

B PMBusrev 1.3 fniff

HAhThEe:

B AL EIL 8 TGN IX /AT DMA HIR K G2 X

LI Ryl o o8 &

W TR EPYE, i 12C {EE AR i2c_pelk FHT AR R
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2.28 RIEHISMERAEERI2 (FEMC)

RAIGHIINBAAEE R 28 (FEMC) FIRVG M &80 R AMMEfE s, nIARIE N 2, FE i T AR A =5
DG T R, GEWSEAIE NS DT RN PR 2 AR 5 S 2. A BANBAEAE 28 3L
= FEMC s g8 56 i nt il . R AEHE S, FEMC @ —ME— ) ik E Sk X AR AR -
TERFE R

W SRR RL R AR

¢ SRAM
4 PSRAM
¢ ROM
€ NOR Flash
€ NAND Flash (SLC)
4 LCD (8080/6800)
B SRR NAND A7, i fF 1bit-ECC Al kil 23k 2K 7 1 5d
B SRR FRPE SRR AL (Burst) Vi IBEK, 41 NOR [N 47 F1 PSRAM
W SRR 8/16/32 1 AU B2
W NP ST P i
W YRR AT A SCRE SR AN R (1 A4
W RIESMBTEE AR SR, B 64 A1 AXI Ui IE SREE R ONIESER 32 Aok 16 758 8 A1 Iik R, LA

18 5 40 32 A7k 16 H7EK 8 A7 f7-fits 2 115
PSRAM F1 SRAM #3113 5 fi e A7 7 i £ B
ARSI R

W SRR

2.29 B A 3B W R 4 (USART)

WA FEE P WCR S (USART) & MasU T AT 8 Hak O, SR FRP e DIifE . W R E, UME
T 5 2R MR AT W R S e

USART BN RIESEE R R IR E, W3 REE DMA #HTIESHES . USART iE 3 FF2 AR E (S LIN
fEa FRPR, XTSRRI, IrDA SIR ENDEC Zhge AL AE AR I DI fE «
TERAELR .

B SRR AP
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SCRF LA T IR AE

Y 8 A5k 16 5L Kk
Y HF 8bit BY, Obit KA i

S 1bit 857 2bit 45 147
SRR RTS. CTS

S HF RS-485
Y+ DMA Itk

HHE LIN B

PP AACE, B3R alik 37.5Mbit/s

SCREPAN T ISOR B0 38 FIFO

SCRAEAF A 38 A R B3 A

SCRF AP ERRAGIN . B AR . MR MR RTIR . IO HR
SCREZATWIE R RSB RE

www.nationstech.com

SCHFFZACPRERELE . WORMBEANDUHAS,  WIEEAFRERBE S, RO I 2 R A 2 A st bk b R i
SCRFRB AR, Fo v P AR AT 3 X e [R] 20 3 AT 845

SRR RE RSP, #7E 1S07816-3 hrifE
SCRFHATZLAM L (DA SIR) Zifid 5 fits, $24t ¥ SRThAEM iz 1t

CTShri&i. AIETERG ol O, Hdaith. S&x W, &

SRR LIN ARSI vk I LA A 25 92 i X OB A5 F (10 18 7 o b A HE B R AR R

P (A E -

BERERA

USART1~USART7

UART9~UART15

SR

Y

EZ ik

LIN

REZEEN

AR CEXT)

e RN

IrDA T4 =

DMA BB

T PR AR

<|<|=<|=<|=<|<|<|<|<

<|<|<|z|<|z|<|<

Y = SCRRZAREL, N = ASCHRFZAR

2.30 IRTHARIE I P AR (LPUART)

IRTHFEIE ] R %28 (LPUART) & —FMKIhFE. W L. BAHiridE# 0. LPUART A LLH LSE.
HSE. HSI. MSI. SYSCLK #1 PCLK #2ftif#h. ik+¥ 32.768kHz LSE E W £, LPUART 0] L TAESE
STOPO/2 RINFEAE R, R AIE(EH Al IA 9600bps. LPUART S¢S e il . 3@ id fic B me i 4%, mf LA

g 4T STOPO/2 #K[%) CPU.
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[FIEF, 4 MCU L/EFE RUN #i50H), LPUART 0] DIME A B i 20 8 E . F P m] DUBRES R U
HSI. SYSCLK #1 PCLK A3k 15 58 i i {5 3 .
LPUART = 4500 R

m N THRPERE
A i%H%E HSI. HSE. LSE. MSI. SYSCLK B PCLK i £

B PBARRRAER RS IR R W AR R R ik SMbits/s; {§H 32.768 kHz B £E (LSE) B,
PR % M\ 300bps £ 9600bps

B [EE 8 R T, L AMFIEALRI T 1 AN AR AR AL

B S7HF DMA L

W R

W RERIRRE . BRI BRI X R . BRI X A BRI X R AR e R RIELE
X RIEGEIP X RIEE X

BRI AR, AR A

B ERRAIIRR . ARRRIOHNR . AR, MR AR

W32 AR, 8 AT RIE G ITIX

(RSB A

W AR 1 Ek 3 MREA R ik

LIV ol

B APE RS RTS B{E

W CFF STOPO/2 AL B IR ACLA AR BRU R pP IX B2 . — A AT B BT (1-32 F

D FIAT AR 8 4T
2.31 HIEPRFR AR FIEH R RIEMN (FDCAN)
FDCAN HiEfF 4 1SO 11898-1:2015 krifk, SZ#F CAN 2.0A/B 55 CAN FD Hiii, FHeZ%3E 1SO #r#ER) Bosch
W
Ak, CAN il FDCAN1&2&3&4 i3 FF 1SO 11898-4 HHIsE I [ filt 2 CAN(TTCAN), GLFE SR [A]
fil o iEAS . AER AL 1A AN BB A2 4 . FDCAN1&2&3&4 F 25 It 8 it 2 D e FH IR I 27 72 %8 . CANFD
A5 A fid R RN R fid % CAN I8 {5 — (.
FDCAN Fid 3= 2 MMEE RAM X3, 41~ FDCAN A [ HHi%# SRAMS5 BANK1 8¢ SRAM5 BANK2, H T4
Wl B gERs . Halt FIFO. Uit X . Kz X . ik SfF FIFO (BLK TTCAN filt k%) . JHE RAM
AT MCU N SRAM 1, jafiib Al ic &, #1> FDCAN i K A] 73 fic 4480 <7 (32bit)
FEREEW T

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

Y ¥F CANFD, % 64 715

XHF CAN HiiR HEdsx

S FF AUTOSAR #iif

SCHE SAE J1939 frifE

SR O IE A ThRE

PN T IC L R 3RIR FIFO

PSR e B Rk R S SRR

W% 64 % g IX

% 2T HRIEGMIX

AT E 1) 3% FIFO B PA %1

AIHC B R IE AT FIFO

SRR E W S RAM, 8 4> FDCAN il g 1t =
A G P2 AR [ A

I B i R I

PR Bhds: CAN ARZIS B FT APB S 2RI b
SRR AR

2.32 BATAMREO/NEZHEL (SPI/I2S)
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SRR TR A IE A A SE L TTCAN 1240 2 2% ({N 3245 FDCAN1/2/3/4)

SPI fo¥riths i SAMBR A LI A L b, 8477l 5. SPI AT LARGIE B R BRI 2 B8, I uahE
MBS EIEAE I PR (SCK) o AT T 2R ik, BLF i FH — 2 00 ) B £ (1 WU B TR B AL, 34 SCRPREAF

CRC &5,

12S 72— [E20 R AT LHE WM . B SCRFI R ibn e, ELFE KR 12S AnifE, MSB 1 LSB X 55 Ak,
PLE PCM btk EAEERCTIEHA, a DL TAEE EMM 2 B N o e 8440, REilad 2 1 m 4

(1 B AR BTSN E 5

SPIE M EE DRl
ST AT T A5 A
BRSNS IE R
S5 8bit BY, 16bit B ks =X
B LI e ]

P A B ik R

S ol e e RS b AR o7 T P
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AL ARSI CRC TH S AR 56

S FF DMA &% Th g

B/ R% FIFO 8 41

12S £z O ZEThREA R -
TR AT [ AR

S AN YA AR

4 PP SR AE T LA RE: KR 12S k. MSB X 55ARHE. LSB X} 55 kRt Al PCM A
BEHCRFEMFR AL E, YO M 8KHz 3| 192KHz
T2 bl T S

4 77 1) MSB

3k DMA &4 Th ik

SCREZ A b R T i

2.33 ZLEBATIMEED (xSPD

XSPI & FI T~ B/ 30/0Y/ )\ 2k SPI AMEIEAE F4% 1 o AT LATE [RIHE AN N A2 WL 2 Fidi =X T A%

SCRFIAEREI: A xSPI A A7 8 AT T 4 PWAFMRGTS . AN AR A B ds b b 22 18], R0
HA N A s8] o

TERHEIT

B 81 SRR DY/ )\ B

7 #5Single SPI/Normal SPI. DUAL SPI. QUAD SPI. Dual-QUAD. OCTAL SPIf=t
AR E ZE ] 15133M

X #FMotorola SPI:

€ Standard/Dual/Quad/Octal SPI

X RAEEAR I Z (SDR) A% H4fE 4 % (DDR) 155

DI I, B AR SR FDDRA% 46

AR IR SiE K
TE TR A QR N A7 S A, i s S RS T R i B
£ FIFO H T Ris ik

FoVF 8/16/32 o7 Fidh v 11
% FH132x32bit TX FIFOA132x32bit RX FIFO
X FDMA
XIPHEA S FFSPIsE, AN LEEXIPE
41/165 FCHE AR A 64 /A7 Nations Technologies Inc.
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& SRR
& SCRRPEETIR

W SCRFXSPUNEIATACS B B, RIXSPIS A Ch S SCA7f, AT ARG IR S50 SC B Blifig s v IS CPU
AT, AW SNBA A I T 2, A8 T P ) RE /2R RE, IR PIFICTNVRIX, P ANAT 5 i

B UHHE4TNAND FLASH. NOR FLASHFIPSRAM

B CEHUEASIRR AR AP e ], MU SRR i, EHUSETT By 52 D A it 1
10, MU AR HOA Frid A

SCRFZ AR HETIRE

2.34 B AT B R R ENA BB O (USB_HS_DualRole)

USB il XU 4% 11 (USB HS Dual Role) , LA FFK USBHS. USBHS 4% il 4% B 71 $2 (it s 4 A4 4 A% 422 o
A bR IHERE . USBHS 3CHF Host 155 Device 13, USBHS & T —AN#H) USB i PHY, #] LA
BB R 4, AT EAME PHY 54, USBHS ] LAz RF USB 2.0 Phist Bt LT DU R s 7 0 (3%
s, MR, WA E AR oS4k, £E USBHS PI#ie T —4 DMA, H{EN AHB Bk T HIE
USBHS F1 5 5t . [H] 0 i £ 44 4 -

TR

B FFUSB 2.0 mif (480Mb/s) /4ZiE (12Mb/s) M&i# (1.5Mb/s) Host 53
B 7R USB 2.0 (480Mb/s) /45iE (12Mb/s) Device #Eat

S 3 5 Sl N s VR s TN TN T e i o

B USBHS WES# PHY, SChfmnd, AdAliE, JofkshE PHY

B S7FF HSSOF, FS SOF Al LS Keep-alive 4§

W SOF fikihrlidid PAD %t

W SOF ki@ id s 2 E i 2% (TIMX)

B SO A-BER (D 20

B USBHS Witk DMA, FfAIH{HACE AHB b AL R
BRI, BlUNTE USB Bl IR IR RS, RIABCBEELU B, X PHY A1 DFIFO HLIE N LA #2
B A 4KB L RAM

B Host B NAE 16 N EHUBIE, 5@ E SRR USB 144

B Host BN A B AEAF I E 25 -

®  TEJEHATERE R BA S A7 2 1A 16 e TN F) D AR i oKk
® R HITERE (A S A7 2 08 16 ANt E AL i oK
B Host iU~ EE—A RXFIFO. —NE W EAEf TX FIFO F1—N3E A WPEAL 4 TX FIFO
B Device B NEE 1 AMRUAESHN A 0, B 84 IN 3 s 8 A~ OUT Hifisst, IN %y sUF1 OUT 3 s 355 A1)
421165 FCHE AR A 64 /A7 Nations Technologies Inc.
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Bo B oA EAL . TR L sk F B AL
B Device MU — NI E RX FIFO f1—A~ TX-OUT FIFO, &% 9 4~% A TX-IN FIFO
SCREEBTT T RE

2.35 B FZHEAER(SDMMC)

SDMMC & SD f£fifi K+ SDIO Al MMC A&t BN, — IR A SCHRF— MU IA ) SD/ISDIO/MMC
+.

SRS I HEAAL 2 A I B, X SRR ) R B AR i B AE i 2 B 5 R AR RS R, BRI
iz, SDIO £ FHii A MMC 4 S it pi =X

R

FHer SD T FbrdEALTE V3.00

FHex SD WH R4 L v3.00

HeZs SDIO FRifERITE V3.00

HHezs eMMC FrifERETE V4.51

SCFF 1 47/4 £ SD E Al SDIO Ft,

SCRFUHS-132 0, oM 4R A 1.8V 4 H i 75 22 H P A4

Y #F DS. HS. SDR12. SDR25. SDR50. DDRS50 fll SDR104 &4 =\,

YR 167, 4 IR 8 fi7 MMC R AT BOOT

FEEd B E A PR

SD&SDIO HLA S Frf K 512 1 HR /N, eMMC HEA SRRk 2048 7711 IR/

EMMC #5 K #4513 200MHz (B2 PR T8k 110 Hiie) ,  f R AR Hnis %8 =ik 1.6Gbps (HS200 15, 8 i)
Se4 AL (1) 2048*2 75 E FIFO

B CSCFFNESL H DMA Te

2.36 B kE#EN (DVP)

DVP & —/N R, 3K CMOS 8 A #: 11, AT LRSS 7 i St & i) B RAE >R il 100MHz
AR B, FG R OB A2 4m 2 ATk 200 Mbyte/s.

TR

SR8 fr. 10 fi7. 12 f7 A1 16 AL SR I TR

Sz 4 8 KA 10 47 ) ITU-R BT.656 #LATIHS 3K.

Y HF 8 A1 16 AZf YCbCr. YUV il RGB ki % 5.

YFF 847, 10 A7 A1 16 7K Bayer £k .

SRR R GEE MCO R, SR 48MHZ) , 44 41EE CMOS 2415 RS S A 4

43 /165 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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NG Z 8 DVP_PCLK. [R5 5 DVP_VSYNC. 1T 155 DVP_HSYNC 3] shar ic & .
HA5 320 x 8 1 FIFO #2055 &= 5

CFF FIFO i th -4

SRR XTSRRI MR B A B

PESPLEs T SwiILINIY v

SCREREAF Y

SR M E RS

—  YCbCr422 #iidt 20

— RGB565 ¥k A .

—  E4i8#EPEG).

2.37 LCD ##3% (LCDC)

LCD = #8324t 24 A7 HAT80F RGB LLE/K PR EEHFD . G R FEPRHREE S, XU ES i
2| LCD Mtk 4z 1,

FERFEW R

B 2417 RGB Jf1THiti (RGB888) .

B AOE (CLUT) , FAMEERE 256 Fiiith (256 x 24 bit) .
B SRR ER, MR e U
ARGB8888..

ABGR8888.

RGBAB8SS8.

BGRA8888.

RGB565.

BGR565.

RGB88S.

W ANEIE RALR O BELEL ) .
B2, S, WEARIREITERE N 2bit.
S alpha (A fE P2 Z (B RIEIR G o

ks

o O BN G e o

Gamma % 1E .

AE TN RE -

KB AN 1 E B

® 6 6 6 0 0 0

44/ 165 R AR AR 4375 PR /> 5] Nations Technologies Inc.
Hihl: BRI R L X s AL X F iR 109 S ERBAKE
B if: +86-755-86309900 f%F: +86-755-86169100
lR4%: info@nationstech.com H%&: 518057



) EIREoK Nation &

BEREK www.nationstech.com

B XA
2.38 B4 BB T (GPU)
Y FF—4> 25D GPU, T ARRGT I E PR T Nes. RMEEAFRAEWE T HAMGE RN, 2Rk 4T

TR
2.5D GPU ZHFRI = EThaean -

FRTE G

AR FAG W G

HAEID G A

KTl 2R

iz [X [ 55 I ) 258 3l T 14 9% RGBS65 iy i
e 1k g
€ 300M G E/MPIHFA A (300MHz I B, BRI K 2D
& TZAE
R A sk P e

& HRIETERRAEZHTE
2
=i

aia it

DU IR h 2

) BlitAE, SCRPAEIR. Boff. ek . &M Alpha &5
BRI

I
=

0000]1?

® 6 6 6 0 o

ol
&

¢ B AlphaiB &

& 1hor Alpha/Fitig &

& Ji/HFRET: 0, 1, J5 Alpha, 1-J5 Alpha

gL

& 7 4096 x 4096 SUHE AN

& USRS E GRS A

— ARGB8888. rgha888. RGB888. BGR888. ARGB8565. RGBA5658. ARGB4444.

RGBA4444, ARGB1555. RGBAS5551. RGB565. AL88. AL44. AL17. AL8. AL4. AL2.
AL1. ARGB2222. RGBA2222

45/ 165 E R AR B PR & Nations Technologies Inc.
Mk ERIITTE L X AL X SRR ER 109 5 EREAKE
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¢ CLUT CEBERI MR
— EHTA AL Ag

RLE Z(Hfif IR 4

AR G

— PR

— M

— A

— R

* o

B R X

€ SCFF 4096 x 4096
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¢ ARGBS8888. rgha888. RGB888. BGR888. ARGB8565. RGBAS5658. ARGB4444. RGBA4444 .
ARGB1555. RGBA5551. RGB565. A8. L8. AL17. ARGB2222. RGBA2222

PEREIRAIE

& ERETHER

L IR R S &

& ML R KT K

2.39 B gmitgas (JPEG)
XA~ IPEG Jffttih ey, LA IPEG Fh 40 A e 48 1) MG B i it A7 dm g B @A, SZHF ISO/IEC 10918-1 f3
ENCODER 3¢ ##H) 2 DyRen T

SRR %A Motion JPEG 75 Rk fif

SCHE 8 A oy B R A

% SRR 3 PR LS

S 64K x 64K (115 K G KN

SCREYCOCr fI BW (KD EUZ .75 5]
YCbCr/YUV4:4:4, 4:2:2, 4:2:0

A B ) JPEG SCMSk A o

3N 8 LA gmAR AL R

ANFRIEE R 2R (A AC RAPIA DC )
BNmIB G (MCU) [EE RN 8x 8
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DECODER 37 E 2Dy REUN T -

S B {5 R Motion JPEG A3 Rk fif

SRR 8 MU Ay R

W % SCRE 3 P o)

CHFE 64K X 64K [¥1 5 K EE KN

SCRE YCOCr 1 BW (IR EUZ B 75 1A]
YCbCr/YUV4:4:4, 4:2:2, 4:2:0

Al HCE ) JPEG SCHF LA R #

3 8w AR

AT E R B R (A AC EZHAPA DC %)

2.40 L AR (ETH)

UK RS LA FH % ) DMA SRARAL B S iR M BE . ETH BEERS R SIELE (PHY) 815 HObsER:
MIl. RMIL, DA DK 9 35040 A 1) R A0

FEREI T

MAC Tx Fl Rx &8 F 45t

Wy AR AT A BORR I
W SZEFLUT PHY 42 11528 10/100/1000Mbps $4i A4 4iid 2 «
- MIl, HTS55MERPUE LUK PHY J815E
- RMII, AT 55MRPUE LUK PHY 815
R TR
- X ¥F CSMA/CD P
- SRR R
S FH ity 32 v B A i 11
ST idlE (IEEE 802.3x 7 % & Ak S g B 4% i)
Y HFiE RMON 5 MIB i1+%(%% (RFC2819/RFC2665) i3:47 il kM4 i1t

IEEE 1588-2002 1 IEEE 1588-2008 ik [ LA W Ha E i [0 8% (7 PTP i ) Tx 5 RxCIRAEH 4 H
64 PLEFIEER) , TX J7 ) B S — B AN A5 i )%,

B R RIEEHIR K (PPS)
B U TECE A PHY #844:1) MDIO (Clause 22 1 Clause 45) F#11
MAC Tx et

B REHE LTSS A SFD

471165 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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SRR A i R B A 0 A BRI R 32 AR

BTN R E s A R CRC FIBEZE 745 (PAD)

A RPR R A TE,  DASCRRpR i DA W H 1 Bl ik 16KB 1) B UK N #dis

Al gmAEE R BB (40~96 £, Dt KN 8)

IEEE 802.3x Jit 4% il S (ER 4 N MG BB TR 4t F S B B SR S HR 6 (AR TR T

JEtbbF BUR B e, DLRROEEER A1) VLAN fEA . BRIy eEuE s hlBeR A #S-2 R
D

R AN B HaU R VLAN R%s
FEA TR, BBV HT A5 K ME S Ho
SCHFAAN L s R AL T PA S AEIE K VLAN FR2s

MAC Rx %t

Pk B B 3hRIE PAD il CRC

Pl Az BN R AT 69 A0 SFD

CIE [Ee=g Wkl gl

R bk

- A 48fisEE HEE (DAY kR, TG R

- AN A8 AYEHEEE (SA) LS I ERY, BN FATHCA FEY

- BAfMAAITJERS (Hash) , @M T 2#MEsE (DA) Ml

- SCFHEETA Z b EE

— HFRRAE, RHHTENE, BEEERITEEEE, AT Mg
- BRI EANEGR AR (RO IERD WA — RS

B o P B it

- HET VLANFRZE: SERITEAING A IEIE (B TAMBEH VLAN AR 2T 38D
- ETEIEMNZE 4E: FT IPVA/IPVE i) TCP/UDP

SCHF IEEE 802.1Q VLAN 284G A I B e S 0 60,7 (1) VLAN A7%5
R 378 2 e 6 F AMID JBE AR

RPN B R B A MR (AR

OISR LI 5 3 2156 4 2R BRI

MTL Tx F1 Rx & F ek

32 MRS E M GERE N IR A1 MAC)
14 FH fT ) FIFO B AT s A 4
158 FH AL 50 B 55 10 A T e 500 B R A

48 /165 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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FeT R0 FIFO #2145 1) X0 1 RAM
AIgRFESE R (burst) K&, WA MTL Rx BAFIEE T BAFI RN —25,  PASZRE MTL BC & 1998 R B 4L 4
FANBAF B T R B RE /) (BEERIA 64 F711)

MTL Tx Fft:

2KB BA AT gwAs B E BE 1 K I% FIFO

Rk FCFRE— AT

FEfitide BB A 20 (LR D)

SSRGS NEFER LN S'e

FEIRPRTE . LR, LB AEIR AR (underrun) iFEFEEE L
THERIE N IPV4 $RELAZEG AT, LLJ TCP. UDP 5§ ICMP £56 Al
Wi R IE FIFO i EFF MR AL (T i A puUkmkiE 4t
KO L (R4

= VLAN Fp%4sE A\ Bl # 6

SR 2 Y NS b REEEPN

- BB 3R A RIS AR N ]

- IR

- IR

~  CRC #i1 PAD #% il

MTL Rx 4t

2KB A A W] TC & B A 1 HE1L FIFO

B4R b SR — AN S

7F EOP/EOF 2 J& (HI{EM) FI SOP/SOF 2 Al, ¥ RxIRA I EHA Rx BAFI
RERS (BB T, A4 Rx BABIBIE CERINRE & 64 75)

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

WL AL FIFO W E R IEHR AL (Tt AR ik Rk 17T giit

HRAE Rx BAFI (1A 78 2] 11 3 A6 B e s 045 15 5 5 i R 45 5 81 MAC

DMA 4t

32 frHE AL

FRIKFEAT RIS A% 43 73] B B4 DMA
AR B0, 23 B A DA D 1) 250905 60 %) DMA A% %3
SCRE LA AR S0 07 SO AR AR X T

49 /165 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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SCRFRMZEMIX (M) FlA T

iR IR IS AT AR S A R RS

R Gt A 22 TS [E) B R A T IRt 2 g v B

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

FRUSOR A 3 5| B 2 8] SCRFRC 0 B 78 A SE Ak

JE AU A

FITFFEHL CSR (FHIRASZFAZ88) U7 1) Al F= AL EHE 32 11 T 3 11
SCRF TCP 73 Boigii (TSO)

AHB FEE:OFE

W 32 %dE, AT AR BV i)

L IV Y

B ORERE AHB RE R (EERK . AW RR M HRARK)
AHB M\ Ot

3240, FIT CSR M
RN e

m R RI

W, MRANARA L

M1l #0F Loopback 158, F T it
DMAIRZ (Tx FI Rx) TE AR

JSE AR P Hh AR AS AL

MMC (RMON) #ifk

AT Tx B RX P X FREHE IR Z A7 25
AT Tx B Rx IR AR R IR Zr A2 4%
A Ik A U5 ) Tx 8% Rx BABI A, FH T

2.41 AR TUARBRBTHEETT (CRC)

www.nationstech.com

FHIRFT AN SO VA e > CPU T TR O AR F R E s R CREANIRAT nl e 22045 32K 7 9 %di)

Tx DMA 1 Rx DMA 51 # [ 5 5 K m] s g, DADRAL AL LA

WEUIRE A 8%, 40 R IEAHRIL R4 FSM HPIRZS AT FIFO SHE 405!

CRC it H B IT Al iR 4R & AL 2 Wik, 7E 8 fir. 16 ek 32 firf ANdhs h A i CRC w5845 R . AR
H, JET CRC WA M T IS m el A i e Bt . EDIRe 2 A ERITE RN, Ef134E 7 —FhIGHiE N 77
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SEREVER T . CRC THE BT B TAEBAT I THE R (28 44, DAME S5 BEREI A A AR 45 7 WAL LI
ST UL

F W R

B ZiAfiH] CRC-32 (Ethernet)d: it £ 1i\: 0x4C11DB7

@ X324+ X26+ X23+X22+ X16+ X12 + X11 + X10+X8 + X7 + X5+ X4 + X2+ X +1
SRR P B R EZ R, HZIARNTEE: 760, 841, 16 f18L 32 f7
FIALFE 8 fn. 16 f7EL 32 Hifi NH A

CRC ¥ME I AL &

BN\ B RO A A A

N ERNGE,  DUBE G T BT SR

32 fi i CRC M H ATAE 4 A~ AHB I &0 #] (HCLKD 52k

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

i Nt O TG

SCRPmN S B0 548 e Bl TRCED HEAT 7 B A

2.42 ZEHELEE T (SDPU)
SDPU ¥ SAC Il SDMA st & 76—k, SAC fuf AES. DES. SM4. SHA fl RNGC (ffijE b)) Hik.
SDMA ¥+ 55 I SRAM 145 SAC, F#¥iH5.45 R M SAC &% %] SRAM.
SDPU == B
W 7 EF DES 4 RRE
® ¥ DES il 3DES Jinfifaiz &
® TDES ¥ #F 2KEY 1 3KEY i\
® fF CBC fil ECB i\
W HF AES W RREE L
® U FF 128bit/192bit/256bit % K B
® 7 fFCBC. ECB. CTR#{
B SR SMA KRR
® 7#:CBC. ECB #is
B R SHA Ry
® 7 fF SHA1/SHA224/SHA256/SHA384/SHA512
B CRRENLE (RNG)
® UHFFEFHHLEL (TRNG) FhBENLEL (PRNG) s

51/165 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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® U FF LSFR129 JrkbEE
® ¥ XOR &
® ¥ FIPS-140 CAVP
B SCRF RNG FUHAR S LRI 24T
W CFFFIFO L&
® LRI FIFO it B Ak A
B S7EF SDMA HE L4
SCREIRIE AHB £ R 1 D 80k N SRAM B 3£ i3] SRAM
SCRF IS 28U i SRAM FE -k
SCRRRREAR AR K/ 4KB (1024words)
P& €/ T CI T NANY i
Yk CRC16 K4
SRAM #x K ¥ 2MB (512K words)
FEVRI B AR HLhE R =1/2/3 [ oL SCRPEOHE B0 B

2.43 A ED (DBG)

Pk ARM 1) SWJ-DP #: H, SR FF RN R BB AE AT WP ARHE A LR, J8id JTAG SR AT L2 R AUy 17 i
FURHERN SR AT PR BR o ml ol BR R R SR ER B 25, AT IS R o i
DBG - kit

Wy S

AR HAT PR ER

BAFHES

JTAG iy

AT 2R 1R i

(Y PN IE i

AT 2R R R v

) 22 PR R g 11

RTHAEAE T AT IR BRI

52 /165 R AR AR 4375 PR /> 5] Nations Technologies Inc.
kb EINTE L X E A X SR 109 5 EREALE
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3 5l e AR
3.1 HFEREA

3.1.1 TFBGA1005| {15 5

1 2 3 4 5 6 7 8 9 10

f. N
Pci4
A
2_IN
5
c 1l HOEHEHEHEHEEEE
D
ARCIOIOIOIOIOIOIOION0
HEHEEE®OEEE
= 3_US
B
o
H
1 OEEHEEEEEEE
K
/
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PC14-
0SC32_IN 8 68 :l PA

PC15-
0SC32_0ouT 9 67 :l PA8

OSC_FC,)'_L'Jl'I: 8 LQ F P 100 63 :| PC6

vss [ |2
voo [ |z
pas[ |28
pas [ |2
pac |30
AE
pca[ |22
pes [ |33
peo [ |4
pe1 [ |35
pe2 [ |36
per [ | &
pes [ |38
pea [ a0
PEt0 [ |40
pent [ |1
pE13 [ |43
pE1a [ |44
veap [ |48
vss [ |40
voo [ |s0
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3.1.3 LQFP1445| B4 A5

\
144 :] VDD
13 ]ne
12| ]e1
141 :] PEO
140 :] PB9
139 :] PB8
138 ] Booro
137 :] PB7
136 :] PB6
135 :] PB5
13| ]pea
133 pe3
132 :] PG15
131 :] VDD
30| ]vss
129 :] PG14
128 :] PG13
127 :] PG12
126 |pont
125 :] PG10
124 :] PG9
123 :] PD7
12| Jros
121 :] VDD
120 :] VSS
119 :] PD5
1| |
117 :] PD3
116 :] PD2
115 :] PD1
14| Jroo
us|[ |ror2
112 :] PC11
111 :] PC10
10| |pats
109 :] PA14

re2 [
PE3 [:

1

15
8

[ Jvoo
107 :] vss
PE4 [: 106 :] VCAP
PES [: 105 :] PAL3
PE6 [: 5 1 :] PAL2
VBAT [: 6 103 :] PALL
PC13 [: 7 102 :] PAL0
oscgzcj‘r‘\; 8 101 :] PAY
oscszigts{ 9 100 :] PA8
pro[ |10 o[ |reo
PFL [: 11 98 :] PC8
PF2 [: 2 97 :] pC7
IES o[ |ece
PFa [: 14 95 :] VDD33_USB
PF5 [: 15 9 :] Vss
vss [: 16 93 :] PGS
voo [ | v e[ |rer
PF6 [: 18 o1 :] PG6
PF7 [: 19 LQFP144 % :] PGS
PF8 [: 20 89 :] PG4
PF9 [: 21 88 :] PG3
PF10 [: 22 87 :] PG2
PHO-OSC_IN [: 23 86 :] PD15
OSC;T}{ 24 85 :] PD14
NRST [: 2 84 :] VDD
PCO [: 26 8 :] Vss
pC1 [: 27 82 :] PD13
pc2 [: 2 81 :] PD12
PC3 [: 2 80 :] PD11
VDD [: 30 79 :] PD10
VSSA [: a 8 :] PDY
VREF+ [: 32 77 :] PD8
VDDA [: 3 76 :] PB15
PAO [: 34 75 :] PBL4
PAL [: 35 7 :] PB13
PA2 [: 36 73 :] PB12

~

w

IS

15
S

PA3 [: 37
vss [ |3
vop [
PAS [: 40
PAS [: 41
PA6 [: 42
par [
pca [: 44
PC5 [: 45
PBO [: 46
pe1 [ |
pez [ |48
PFI1 [: 49
PF12 [: 50
vss [ |51
VDD [: 52
PF13 [: 53
PF14 [: 54
pr1s [ |ss
PGO [: 56
PG1 [: 57
PE7 [: 58
pes [ |50
PE9 [: 60
VSS [: 61
VDD [: 62
pewo [ |63
PE11 [: 64
PE12 [: 65
pe1s [ |6
pea [ o7
PE15 [: 68
PB10 [: 69
PB11 [: 70
vear [ |7t
VDD [: 72
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1/0 Fail-
Eg gfl) ity | safe®
T e 131

LQFP144
TFBGA100
LQFP100

TRACECLK
SPI6_SCK
ETH1_MIl_TXD3/ETH1_GMII_TXD3
GTIMB1_ETR
1 | A3 | 1 PE2 o | TT Yes DVP2 DO -
FEMC_A23
USART5_RX
FDCAN4_TX
TRACEDO
ETH1_MIl_TXD2/ETH1_GMII_TXD2
GTIMB1_BRK
2 | B3| 2 PE3 o | TT Yes DVP2 D1 -
FEMC_A19
USART5_TX
FDCAN4 RX
TRACED1
SPI6_NSS
ETH2_PHY_INTN
GTIMB1_CHIN
3 | c3| 3 PE4 o | FT Yes DVP1_D4 -
LCD_BO
FEMC_A20
USART6_RX
DSMU_DATIN3
TRACED2
SP16_MISO
xSPI2_NCS1
GTIMBL_CHIP
4 | D3 | 4 PE5 o | TT Yes DVP1_D6 -
LCD_GO
FEMC_A21
USART6_TX
DSMU_CKIN3
TRACED3
SP16_MOSI
ATIM1_BKIN2
5 | E3 | 5 PE6 10 | FT Yes GTIMB1_CH2 -
DVP1 D7
LCD_G1
FEMC_A22
6 | B2 | 6 VBAT S - - VBAT -
RTC_OUT1
RTC_TAMP1
7 | A2 | 7 PC13 1o | FT Yes RTC.TS -

PWR_WKUP3
PC14-

8 Al 8 0SC32 IN 10 FT Yes PC14-0SC32_IN -
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PC15-
9 B1 9 0SC32_0U 10 FT Yes PC15-0SC32_0OUT -
T
- - 10 VSS S - - - -
- - 11 VDD S - -

xSPI2_100
ETH1_GMII_TXD4
GTIMAL_CH1
GTIMAS5_CH1
DVP2_DO
10 | - - PFO o | TT Yes FEMC_AO COMP3_OUT
SDRAM_A0
USARTL_TX
FDCAN4_TX
12C2_SDA
12C5_SDA
xSPI2_IO1
ETH1_GMII_TXD5
GTIMAL_CH2
GTIMA5_CH2
DVP2 D1
FEMC_A1
SDRAM_A1
USARTL_RX
FDCAN4_RX
12C2_SCL
12C5_SCL
SDRAM D5
SPI16_NSS
xSPI2_102
ETH1_GMII_TXD6
GTIMAL_CH3
GTIMAS5_CH3
GTIMB2_ETR
DVP2 D2
FEMC_A2
SDRAM_A2
USARTL_CK
12C2_SMBA
12C5_SMBA
SP16_SCK
xSPI2_103
ETH1_GMII_TXD7
GTIMAL_CH4
GTIMA5_CH4
13 | - - PF3 o | TT Yes GTIMB2_CH4
DVP2_D3
FEMC_A3
SDRAM_A3
USART1_CTS/USART1_NSS
12C6_SDA
SP16_MISO
XSPI12_CLK/xSPI2_CLKIN
ETH2_MII_RX_CLK/ETH2_RMII_REF_CL
K
GTIMAL_ETR ADC3_INN5
GTIMB2_CH3 ADC3_INP9Y
DVP2_D4
FEMC_A4
SDRAM_A4
USARTL DE/USARTL RTS

11 - - PF1 10 TT Yes COMP3_INM

12 - - PF2 10 TT Yes COMP3_INP

ADC3_INPS
COMP1_INM

14 - - PF4 10 TT Yes
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FDCAN5_TX
12C6_SCL
SDRAM_D4
SP16_MOSI
XSPI2_NCLK
ETH1_GMII_GTX_CLK
ATIM3_BKIN1
GTIMB2_CH2 ADC3_INP4
Lo - PFS 101 TT | Yes DVP2_D5 COMPL_INP
FEMC_A5
SDRAM_A5
FDCAN5_RX
12C6_SMBA
16 - - VSS S - - - -
17 - - VDD S - - - -
SPI5_NSS
xSPI2_103
ETH2_MDIO
ATIM3_ETR
ATIM4_ETR ADC3_INN4
18 . . PF6 o | TT Yes GTIMA5_CH1 ADC3_INP8
GTIMB2_CH1P COMP2_INM
DVP1_PIXCLK
DVP2_D5
UART11_RX
FDCAN3_RX
SPI5_SCK
xSPI2_102
ETH2_MDC
ATIM3_CH4
ATIM4_CH3 ADC3_INP3
19 i i PF7 10| 1T Yes GTIMA5_CH2 COMP2_INP
GTIMB3_CH1P
DVP2_PIXCLK
UART11_TX
FDCAN3_TX
SPI5_MISO
XSPI2_100
ETH2_MII_COL
ATIM3_CH1
ATIM4_CH4
GTIMA5_CH3
GTIMB2_CHIN
DVP2_HSYNC
SDMMC2_LEDCTRL
UART11 DE/UART11 RTS
SP15_MOSI
xSPI2_I01
ETH2_MII_CRS
ATIM3_CH2
ATIM4_CH1
GTIMA5_CH4
GTIMB3_CHIN
DVP2_VSYNC
SDMMC1_LEDCTRL
UART11_CTS
XSPI2_CLK/xSPI12_CLKIN
ETH2_PPS_OUT
ATIM3_CH3
ATIM4_CH2
GTIMB2_BRK
DVP1 D11

ADC3_INN3
ADC3_INP7
COMP4_INM

20 - - PF8 10 TT Yes

21 - - PF9 10 TT Yes ADC3_INP2

ADC3_INN2
ADC3_INP6
COMP4_INP

22 - - PF10 10 TT Yes
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LCD_DE
FEMC A3
23 | c1 | 12 PHO- 10 | FT Yes PHO0-OSC_IN -
OSC_IN -
24 | D1 | 13 os@jé_UT 10 | FT Yes PH1-0OSC_OUT -
25 | E1 | 14 NRST I-0 N$5 Yes NRST -
ETH2_MII_RX_DV/ETH2_RMII_CRS_DV
LCD_G2
LCD_R5
FEMC_A25 ADC1_INP10
26 | F1 | 15 PCO o | TT Yes FEMC_D12/FEMC_DAI12 ADC2_INP10
SDRAM_NWE ADC3_INP10
SDRAM_D12
DSMU_CKINO
DSMU_DATIN4
TRACEDO
RTC_TAMP3
PWR_WKUP6 ADC1_INN10
SPI2_MOSI -
— ADC1_INP11
1252_SDO ADC2_INN10
27 | F2 | 16 PC1 o | 1T Yes ETHL_MDC —
- ADC2_INP11
LCD_G5 -
_ ADC3_INN10
SDMMC2_CK ADC3_INP11
FEMC_DO/FEMC_DAO —
DSMU_CKIN4
DSMU_DATINO
SPI2_MISO ADC1_INN11
12S2_SDI ADC1_INP12
DVP2_D6 ADC2_INN11
8 | B2 17 PC2 101 TT | Yes SDRAM_NCEO ADC2_INP12
DSMU_CKIN1 ADC3_INN11
DSMU_CKOUT ADC3_INP12
SPI2_MOsI ADC1_INN12
1252_SDO ADC1_INP13
29 | F3 | 18 PC3 o | 1T Yes DVP2_D7 -
- ADC2_INN12
SDRAM_CKEO ADGS INP13
DSMU_DATIN1 -
30 R R VDD S R R - R
31 | GL | 19 VSSA S R R R R
32 - 20 VREF+ S - - - -
33 | HL | 21 VDDA S - - - -
PWR_WKUP1
SPI4_NSS
12S4_WS
ETHL_MII_CRS/ETH1_GMII_CRS
ATIM2_ETR
GTIMAL_CH1
3 | G2 | 22 PAO o | TT Yes GTIMAL ETR ADC1_INP16
GTIMA4_CH1
GTIMB1_BRK
SDMMC2_CMD
FEMC_A19
USART2_CTS/USART2_NSS
UART9 TX
ETHL_MIl_RX_CLK/ETHL_RMII_REF_CL
K/ETHL_GMII_RX_CLK
35 | H2 | 23 PAl o | TT Yes GTIMAL_CH2 'Xg(éi—'l',\\'l’;'ig
GTIMA4_CH2 -
GTIMB1_CHIN
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LPTIM3_OUT
LCD_R2

USART2_DE/USART2_RTS

UART9_RX

36

J2

24

PA2

TT

Yes

PWR_WKUP2
ETH1_MDIO
GTIMAL_CH3
GTIMA4_CH3
GTIMB1_CH1P
LPTIM4_OUT
LCD_R1
USART2_TX

ADC1_INP14
ADC2_INP14

37

K2

25

PA3

TT

Yes

12S4_MCK

ETH1_MIl_COL/ETH1_GMIl_COL

GTIMAL_CH4
GTIMA4_CH4
GTIMB1_CH2
LPTIM5_OUT
LCD_B2
LCD_B5
USART2_RX
FEMC_A10

ADC1_INP15
ADC2_INP15

38

26

VSS

39

27

VDD

40

G3

28

PA4

TT

No

SPIT_NSS
SPI3_NSS
SP14_NSS
12S1_WS
12S3_WS
12S4_WS
GTIMA4_ETR
DVP1_HSYNC
LCD_VSYNC
FEMC_DS/FEMC_DAS8
SDRAM_D8
USART2_CK
USB2_SOF

ADC1_INP18
ADC2_INP18
DAC1_OUT

41

H3

29

PA5

TT

Yes

SPI1_SCK
SP14_SCK
12S1_CK
12S4_CK
ATIM2_CHIN
GTIMAL_CH1
GTIMAL ETR
LCD_R4
FEMC_D9/FEMC_DA9
SDRAM_D9
SDRAM_DQMO

ADC1_INN18
ADC1_INP19
ADC2_INN18
ADC2_INP19
DAC2_OUT

42

J3

30

PAG

TT

Yes

SPIZ_MISO
SP14_MISO
12S1_SDI
12S4_SDI
xSPI2_103
ATIM1_BKIN1
ATIM2_BKIN1
ATIM3_CH1
GTIMA2_CH1
DVP1_PIXCLK
LCD G2

ADC1_INP3
ADC2_INP3

43

K3

31

PA7

TT

Yes

SPI1_MOSI
SP14_MOSI
12S1_SDO

ADC1_INN3
ADC1_INP7
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12S4_SDO
XSPI2_102
ETH1_MII_RX_DV/ETH1_RMII_CRS_DV/
ETH1_GMII_RX_DV
ATIM1_CHIN
ATIM2_CHIN
ATIM4_CH1
GTIMA2_CH2
LCD_VSYNC
SDRAM_NWE

www.nationstech.com

ADC2_INN3
ADC2_INP7

44

G4

32

PC4

TT

Yes

12S1_MCK
ETH1_MIl_RXDO/ETH1_RMII_RXDO/ETH
1_GMII_RXDO
LCD_R7
SDMMC2_CKIN
FEMC_A22
SDRAM_NCEO
DSMU_CKIN2

ADC1_INP4
ADC2_INP4
COMP1_INM

45

H4

33

PC5

TT

Yes

ETHL_MII_RXDL/ETHL_RMI_RXD1/ETH
1_GMII_RXD1
LCD_DE
SDMMC2_SEL
SDRAM_CKEO
DSMU_DATIN2
FEMC_Al
SDRAM_NCAS

ADC1_INN4
ADC1_INP8
ADC2_INN4
ADC2_INP8

COMP1_OUT

46

J4

34

PBO

TT

Yes

xSPI2_IO1
ETH1_MIl_RXD2/ETH1_GMII_RXD2

ATIM1_CH2N
ATIM2_CH2N
GTIMA2_CH3

LCD_G1

LCD_R3

UART9_CTS

DSMU_CKOUT

ADC1_INN5
ADC1_INP9
ADC2_INN5
ADC2_INP9
COMP1_INP

47

K4

35

PB1

TT

Yes

SPI3_MISO
XSPI2_100
ETH1_MII_RXD3/ETH1_GMII_RXD3
ATIM1_CH3N
ATIM2_CH3N
GTIMA2_CH4
DVP1_MCLK
LCD_GO
LCD_R6
DSMU_DATIN1

ADC1_INPS
ADC2_INPS
COMP1_INM

48

G5

36

PB2

TT

Yes

RTC_OUT2
SPI3_MOSI
12S3_SDO
XSPI2_CLK/XSPI2_CLKIN
ETH1_MII_TX_ER/ETH1_GMII_TX_ER
ATIML_CH4N
ATIM2_CH4N
GTIMAS_ETR
DVP1_HSYNC
DVP2_D12
DSMU_CKIN1

COMPL_INP

49

PF11

TT

Yes

SPI5_MOSI
ETH2_MII_TX_EN/ETH2_RMII_TX_EN
GTIMA6_CH1
DVP1 D12
SDRAM_NRAS
12C6_SDA

ADC1_INP2
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SDRAM_NRAS
xSPI2_DQS
ETH2_MII_TXDO/ETH2_RMII_TXDO
GTIMA6_CH2

DVP2_D6 ADC1_INN2
FEMC_A6 ADC1_INP6
SDRAM_A6
FDCANG_TX

12C6_SCL
51 | - - VSS S - - - -
52 | - - VDD S - -

50 - - PF12 10 TT Yes

ETH2_MII_TXDI/ETH2_RMII_TXD1
GTIMA6_CH3
DVP2_ D7
FEMC_A7
SDRAM_A7
53 | - - PF13 o | TT Yes USART7_CK
FDCAN6_RX
12C4_SMBA
12C6_SMBA
DSMU_DATING
SDRAM_NCEOQ
ETH2_MII_TXD2
GTIMA6_CH4
DVP2_D8
FEMC_A8 ADC2_INN2
54 | - - PF14 o | TT Yes SDRAM_AS8 ADC2_INP6
USART7_RX COMP3_INM
FDCAN3_RX
12C4_SCL
DSMU_CKIN6
ETH2_MII_TXD3
LPTIM4_ETR
DVP2_D9
FEMC_A9
55 | - - PF15 o | TT Yes SDRAM_A9 COMP3_INP
USART7_TX
FDCAN3_TX
12C4_SDA
SDRAM_BAO
xSPI2_104
xSPI2_NCS2
ETH2_MIl_TX_CLK
ATIM4_BKIN1
LPTIM4_IN1
56 | - - PGO o | TT Yes DVP2 D10 -
FEMC_A10
SDRAM_A10
UART13_RX
SDRAM_BA1
xSPI2_IO5
xSP12_NCS3
ETH2_MII_TX_ER
GTIMBL_ETR
LPTIM4_IN2
57 | - - PG1 o | TT Yes DVP2 D11 -
FEMC_A11
SDRAM_A11
UART13_TX
SDRAM A10
XSP12_NCS2
ETH2_PHY_INTN

ADC2_INP2
COMP3_OUT

58 H5 37 PE7 10 TT Yes COMP2_INM
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ATIM1_ETR
FEMC_D4/FEMC_DA4
SDRAM_D4
UART11_RX
12C7_SDA
DSMU_DATIN?
ATIML_CHIN
SDMMC1_LEDCTRL
FEMC_D5/FEMC_DA5
SDRAM_D5
50 | 55 | 38 PES o | TT Yes UART11_TX COMP2_OUT
FDCAN5_TX
12C7_SCL
DSMU_CKIN2
SDRAM_A0
ATIML_CH1
SDMMC2_LEDCTRL
FEMC_D6/FEMC_DA6
SDRAM_D6
60 | K5 | 39 PE9 o | TT Yes UART11_DE/UART11_RTS COMP2_INP
FDCAN5_RX
12C7_SMBA
DSMU_CKOUT
SDRAM_ Al
61 | - - VSS S - - - -
62 | - - VDD S - - - -
ATIML_CH2N
FEMC_D7/FEMC_DA7
SDRAM_D7
UART11_CTS
DSMU_DATIN4
SDRAM_A2
SPI6_NSS
ATIML_CH2
LCD_G3
64 | He | 41 PE11 o | TT Yes FEMC_D8/FEMC_DAS COMP2_INP
SDRAM_DS8
DSMU_CKIN4
SDRAM_A3
SP16_SCK
ETH1_GMII_RXD4
ATIM1_CH3N
LCD_B4
FEMC_D9/FEMC_DA9
SDRAM_D9
UART13_RX
DSMU_DATINS
SP16_MISO
ETH1_GMII_RXD5
ATIM1_CH3
LCD _DE
FEMC_D10/FEMC_DA10
SDRAM_D10
UART13_TX
FDCANG_TX
12C6_SDA
DSMU_CKIN5
SP16_MOSI
ETH1_GMII_RXD6
67 | G7 | 44 PE14 o | TT Yes ATIM1_CH4 -
LCD_CLK
FEMC_D11/FEMC_DAL1

63 G6 40 PE10 10 TT Yes COMP2_INM

65 J6 42 PE12 10 TT Yes COMP1_OUT

66 K6 43 PE13 10 TT Yes COMP2_OUT
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SDRAM D11
USART6_CK
UART13_CTS
FDCAN6_RX
12C6_SCL
ETH1_GMII_RXD7
ATIM1_BKIN1
LCD_R7

FEMC_D12/FEMC_DA12

68 | H7 | 45 PE15 o | TT Yes SDRAM, D12 -

USART5_CK
UART13_DE/UART13_RTS
12C6_SMBA
SPI2_SCK
12S2_CK
ETH1_MII_RX_ER/ETH1_GMII_RX_ER
GTIMAL_CH3
LPTIM2_IN1
69 | J7 | 46 PB10 o | TT Yes LCD. G4 -
USART3_TX
12C2_SCL
DSMU_DATIN7
FEMC_D13/FEMC_DA13
ETHL_MII_TX_EN/ETHL_RMII_TX_EN/E
TH1_GMII_TX_EN
GTIMAL_CH4
LPTIM2_ETR

70 | K7 | 47 PB11 o | TT Yes LCD_G5 -
USART3_RX
12C2_SDA
DSMU_CKIN7

FEMC_D15/FEMC_DA15

71 | F8 | 48 VCAP S - - - -

- - | 49 VSS

72 | - | 50 VDD S - - - -

SPI2_NSS
12S2_WS

ETH1_MII_TXDO/ETH1_RMII_TXDO/ETH

1_GMII_TXDO
ATIM1_BKIN1
LPTIM2_IN2
73 | K8 | 51 PB12 o | TT No DVP2 D14 -
USART3_CK
UART10_RX
FDCAN2_RX
USB2_ID
12C2_SMBA
DSMU_DATIN1
SPI2_SCK
12S2_CK
ETH1_MII_TXD1/ETH1_RMII_TXD1/ETH
1_GMII_TXD1
ATIM1_CHIN
LPTIM2_OUT

74 | 8 | 52 PB13 o | TT No DVP1_D2 -
SDMMC1_DO

USART3_CTS/USART3_NSS
UART10_TX
FDCAN2_TX
USB2_VBUS
DSMU_CKIN1

w
'
'
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SPI2_MISO
12S2_SDI
ATIML_CH2N
ATIM2_CH2N
GTIMA7_CH1
LCD_CLK
SDMMC2_D0
75 | H10 | 53 PB14 o | TT No FEMC. D10/FEMC. DA10 -
SDRAM_D10
USART1_TX
USART3_DE/USART3_RTS
UARTY_DE/UART9_RTS
USB2_DM
DSMU_DATIN?
RTC_REFIN
SP12_MOSI
12S2_SDO
ATIML_CH3N
ATIM2_CH3N
GTIMA7_CH2
LCD_G7
76 | G10 | 54 PB15 o | TT No SDMME2 D1 -
FEMC_D11/FEMC_DAL1
SDRAM_D11
USARTL_RX
UART9_CTS
USB2_DP
DSMU_CKIN2
ATIM3_CH3
DVP2_HSYNC
FEMC_D13/FEMC_DA13
77 | K9 | 55 PD8 o | TT Yes SDRAM_D13 -
USART3_TX
12C7_SDA
DSMU_CKIN3
ATIM3_CH3N
DVP2_VSYNC
FEMC_D14/FEMC_DA14
78 | 39 | 56 PD9 o | TT Yes SDRAM_D14 -
USART3_RX
12C7_SCL
DSMU_DATIN3
ETH1_CLK125
ETH2_PPS_OUT
ATIM1_CH4N
LPTIM2_OUT
LCD_B3
79 | HO | 57 PD10 o | TT Yes FEMC_D15/FEMC_DA15 -
SDRAM_D15
USART3_CK
12C7_SMBA
DSMU_CKOUT
GTIMA3_ETR
LPTIM2_IN2
DVP2_D15
80 | Go | 58 PD11 o | TT Yes FEMC_A16/FEMC_CLE -
USART3_CTS/USART3_NSS
12C4 SMBA
GTIMA3_CH1
LPTIML_IN1
81 | K10 | 59 PD12 o | TT Yes LPTIMZ INL -
DVP1 D12
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FEMC_A17/FEMC_ALE
USART3_DE/USART3_RTS
UART12_TX
UART13_CTS
FDCAN3_RX
12C4_SCL
GTIMA3_CH2
LPTIM1_OUT
DVP1_D13
FEMC_A18
82 J10 60 PD13 10 TT Yes UART12_RX -
UART13_DE/UART13_RTS
FDCAN3_TX
12C4_SDA
12C8 SMBA
83 - - VSS S - - - -
84 - - VDD S - - - -
ETH1_PPS_OUT
ATIM3_CH4
GTIMA3_CH3
SDMMC1_D4
FEMC_DO/FEMC_DAO
85 H8 61 PD14 10 TT Yes SDRAM_DO -
UART12_CTS
UART13_RX
12C8_SDA
SDRAM_CKEO
ETH1_PHY_INTN
ETH2_PHY_INTN
ATIM3_CH4N
GTIMA3_CH4
SDMMC1_D5
86 G8 62 PD15 10 TT Yes FEMC_D1/FEMC_DA1 -
SDRAM_D1
UART12_DE/UART12_RTS
UART13_TX
12C8_SCL
ETH2_MII_RXDO/ETH2_RMII_RXDO0
ATIM2_BKIN1
GTIMA6_ETR
DVP2_D12
87 - - PG2 10 TT Yes FEMC_A12 -
SDRAM_A12
USART7_CTS/USART7_NSS
FDCAN8_TX
SDRAM_DQM1
ETH2_MII_RXD1/ETH2_RMII_RXD1
ATIM2_BKIN2
GTIMAS5_ETR
88 - - PG3 10 FT Yes DVP2_D13 -
FEMC_A13
USART7_DE/USART7_RTS
FDCAN8_RX
ETH2_MII_RXD2
ATIM1_BKIN2
DVP2_D14
SDMMC2_CKIN
89 - - PG4 10 TT Yes SDMMC2_D4 -
FEMC_A14
SDRAM_BAO
USART6_CTS/USART6_NSS
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12C1_SDA
12C8_SDA
ETH2_MII_RXD3
ATIML_ETR
DVP2_D15
SDMMC2_CDIR
SDMMC2_D5
90 | - - PG5 o | TT Yes FEMC_ ALS -
SDRAM_BA1
USART6_DE/USART6_RTS
12C1_SCL
12C8_SCL
ETH2_MII_RX_ER
GTIMB3_BRK
DVP1 D12
9 | - - PG6 o | TT Yes LCD_R7 -
FEMC_NE3
12C1_SMBA
12C8_SMBA
xSPI2_DQS
ETH1_PHY_INTN
DVP1_D13
92 | - - PG7 o | TT Yes LCD_CLK -
FEMC_INT/FEMC_BUSY
USART4_CK
FDCAN7 TX
SPI4_NSS
1254 WS
ETH1_PPS_OUT
ATIM2_ETR
93 | - - PG8 o | TT Yes LCD_G7 -
SDRAM_CLK
USART4_DE/USART4 RTS
FDCAN7_RX
SDRAM CLK
9 | - - VSS S - - - -
o | rs | - VDDC;3_US S ] ] i ]
1252_MCK
ATIM2_CH1
GTIMA2_CH1
DVP1 DO
LCD_HSYNC
9 | F10 | 63 PC6 10 | FT Yes SDMMC1_DODIR -
SDMMC1_D6
SDMMC2_D6
FEMC_NWAIT
USART4_TX
DSMU_CKIN3
TRGIO
1283 MCK
ATIM2_CH2
GTIMA2_CH2
DVP1 D1
LCD_G6
97 | E10 | 64 PC7 10 | FT Yes SDMMGL D123DIR -
SDMMC1_D7
SDMMC2_D7
FEMC_NEL/FEMC_NCE2
USART4_RX
DSMU_DATIN3
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TRACED1
ATIM2_CH3
GTIMA2_CH3
DVP1 D2
98 | F9 | 65 PC8 1o | FT Yes SDMMC1_DO -
FEMC_NCE1/FEMC_NE2
FEMC_INT/FEMC_BUSY
USART4_CK
UART10 DE/UART10 RTS
MCO2
12S1_CKIN
12S2_CKIN
12S83_CKIN
12S84_CKIN
ATIM2_CH4
GTIMA2_CH4
99 | E9 | 66 PC9 o | TT Yes DVPL D3 -
LCD_B2
LCD_G3
SDMMC1_D1
UART10_CTS
12C3_SDA
12C5_SDA
MCO1
ETH2_MII_RX_CLK/ETH2_RMII_REF_CL
K
ATIM1_CH1
ATIM2_BKIN2
LCD_B3
100 | D9 | 67 PA8 0 | FT No LCD Ré -
USARTL_CK
UART11_RX
USB1_SOF
12C3_SCL
12C5_SCL
SPI2_SCK
1252_CK
ETH1_MII_TX_ER/ETH1_GMII_TX_ER
ATIM1_CH2
DVPL_DO
101 | c9 | 68 PA9 o | TT No LCD_R5 -
USARTL_TX
LPUARTL TX
USB1_VBUS
12C3_SMBA
12C5_SMBA
ATIMI_CH3
DVPL D1
LCD_B1
102 | D10 | 69 PA10 1o | FT No LCD_B4 -
USART1_RX
LPUARTL_RX
USB1 ID
SPI2_NSS
12S2_WS
ATIML_CH4
LCD_R4
103 | c10 | 70 PAL1 10 | FT No SDMMCL SEL -
USART1_CTS/USART1_NSS
UART9_RX
LPUART1 CTS
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FDCAN1_RX
USB1 DM
SPI2_SCK
12S2_CK
ATIM1_BKIN2
ATIML_ETR
LCD_R5
104 | B10 | 71 PA12 1o | FT No USARTL DE/USARTL RTS -
UART9_TX
LPUART1_DE/LPUART1_RTS
FDCAN1_TX
USB1 DP
105 | A10 | 72 PAL3 10 | FT Yes JTMS-SWDIO -
106 | E7 | 73 VCAP S - - - -
107 | - | 74 VSS S - - - -
108 | - | 75 VDD S - - -
109 | A9 | 76 PAl4 10 | FT Yes JTCK-SWCLK -
JTDI
SPI1_NSS
SPI3_NSS
SP14_NSS
12S1_WS
12S3_ WS
110 | A8 | 77 PA15 1o | FT Yes 12S4_WS -
GTIMAL_CH1
GTIMAL ETR
LCD_B6
LCD_R3
UART9_DE/UART9_RTS
UART1L TX
SPI3_SCK
1283 CK
DVP1 D8
LCD_R2
LCD_B1
111 | B9 | 78 PC10 o | TT Yes SDMMEL D2 -
USART3_TX
UART9_TX
12C5_SDA
DSMU_CKIN5
SPI3_MISO
12S3_SDI
DVP1_D4
LCD_B4
112 | B8 | 79 PC11 o | TT Yes SDMMC1_D3 -
USART3_RX
UART9_RX
12C5_SCL
DSMU_DATINS
TRACED3
SPI3_MOSI
SP14_SCK
12S3_SDO
1284_CK
GTIMB1_CH1P
113 | c8 | 80 PC12 o | TT Yes DVPL D -
LCD_R6
SDMMC1_CK
FEMC_D6/FEMC_DA6
SDRAM_D6
USART3_CK
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UART10_TX
12C5_SMBA
GTIMB2_CHIN
LCD_B1
SDMMC1_WP
FEMC_D2/FEMC_DA2

SDRAM_D2
PDO 10 TT Yes UART9 RX -
UART13_CTS
FDCAN1 _RX
DSMU_CKING6
SDRAM_D11
GTIMB2_CH1P
SDMMC1_CD
FEMC_D3/FEMC_DA3
SDRAM_D3
UART9_TX
FDCAN1 TX
12C1_SMBA
DSMU_DATING
SDRAM_D12
TRACED?2
GTIMA2_ETR
GTIMB1_BRK
GTIMB2_CH2
DVP1 D11
LCD_B2
116 B7 83 PD2 10 TT Yes LCD_B7
SDMMC1_CMD
FEMC_D7/FEMC_DA7
SDRAM_D7
UART10_RX
LPUART2_CTS
SDRAM_D13
SPI2_SCK
1252_CK
GTIMB2_CH3
DVP1_D5
LCD_G7
117 | C7 84 PD3 10 FT Yes SDMMCL_RST -
FEMC_CLK
USART2_CTS/USART2_NSS
LPUART2_DE/LPUART2_RTS
DSMU_CKOUT
SPI3_NSS
GTIMB2_CH4
DVP1 D14
SDMMC2_WP
D7 85 PD4 10 TT Yes FEMC_NOE -
USART2_DE/USART2_RTS
LPUART2_TX
12C1_SCL
SPI3_MISO
GTIMB2_ETR
DVP1_D15
SDMMC2_CD
10 TT Yes FEMC_NWE -
USART2_TX
LPUART2_RX
12C1_SDA

114 | D8 81

115 | E8 82 PD1 10 TT Yes

118

119 | B6 86 PD5

120 - - VSS S - -
121 - - VDD S - - - -
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SP13_MOSI
12S3_SDO
DVP1_D10
LCD_B2
122 | c6 | 87 PD6 o | TT Yes SDMMC2_CK -
FEMC_NWAIT
USART2_RX
DSMU_CKIN4
DSMU DATIN1
SPI1_MOSI
SPI3_SCK
12S1_SDO
ATIM4_BKIN1
123 | D6 | 88 PD7 o | TT Yes SDMMC2_CMD -
FEMC_NEL/FEMC_NCE2
USART2_CK
DSMU_CKIN1
DSMU_DATIN4
SPI1_MISO
12S1_SDI
ETH2_MII_RXDO/ETH2_RMII_RXDO
DVP1_VSYNC
124 | - - PG9 o | TT Yes SDMMC2. DO -
FEMC_NCE1/FEMC_NE2
USART4_RX
FDCAN3_TX
SPIZ_NSS
12S1_WS
xSPI2_106
XSP12_NCS4
ETH2_MIl_RXD1/ETH2_RMIl_RXD1
125 | - - PG10 o | TT Yes DVP1_D2 -
LCD_B2
LCD_G3
SDMMC2_D1
FEMC_NE3
FDCAN3 RX
SPI1_SCK
12S1_CK
xSPI12_107
xSP12_NCSIN
ETH1_MII_TX_EN/ETH1_RMII_TX_EN/E
126 | - - PG11 o | TT Yes THL_GMII_TX_EN -
LPTIML_IN2
DVP1 D3
LCD_B3
SDMMC2_D2
USART5 RX
SP14_MISO
12S4_SDI
xSP12_NCS1
ETH1_MIl_TXDL/ETH1_RMII_TXD1/ETH
1_GMII_TXD1
GTIMA5_CH1
LPTIML_IN1
127 | - - PG12 o | TT Yes DVP2 MCLK -
LCD_B1
LCD_B4
SDMMC2_D3
FEMC_NE4
USART4_DE/USART4_RTS
USART5 TX
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TRACEDO
SP14_SCK
12S4_CK
ETH1_MII_TXDO/ETH1_RMII_TXDO/ETH
1_GMII_TXDO
GTIMA5_CH2
128 | - - PG13 o | TT Yes LPTIML_OUT -
LCD_RO
SDMMC2_DODIR
SDMMC2_D6
FEMC_A24
USART4_CTS/USART4_NSS
USART5_CTS/USART5_NSS
TRACED1
SP14_MOSI
12S4_SDO
ETH1_MIl_TXDL/ETH1_RMII_TXD1/ETH
1_GMII_TXD1
GTIMAS5_CH3
129 | - - PG14 o | TT Yes LPTIML_ETR -
LCD_BO
SDMMC2_D123DIR
SDMMC2_D7
FEMC_A25
USART4_TX
USART5 DE/USART5 RTS
130 | - - VSS S - - - -
131 | - - VDD S - - - -
xSPI2_DQS
ETH1_PHY_INTN
DVP1_D13
SDMMC2_RST
132 | - - PG15 o | TT Yes SDRAM, NCAS -
USART4_CTS/USART4_NSS
USART5_CK
SDRAM D14
TRACESWO
JTDO
SPI1_SCK
SPI3_SCK
SPI4_SCK
12S1_CK
133 | A7 | 89 PB3 10 | FT Yes 1283 CK -
1284_CK
GTIMAL_CH2
GTIMA6_ETR
SDMMC2_D2
UART11 RX
JTRST
SPI1_MISO
SPI2_NSS
SPI3_MISO
SP14_MISO
12S1_SDI
12S2_WS
134 | A6 | 90 PB4 1o | FT Yes 125375D! -
12S4_SDI
ETH1_PHY_INTN
GTIMA2_CH1
GTIMB2_BRK
SDMMC2_D3
UART11 TX
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SPI1_MOSI/12S1_SDO
SPI3_MOSI/12S3_SDO
SP14_MOSI/12S4_SDO
ETH1_PPS_OUT
GTIMA2_CH2
GTIMB3_BRK
Yes DVP1 D10 -
LCD_B5
SDRAM_CKE1
UARTI10_RX
FDCAN2_RX
12C1_SMBA
12C4_ SMBA
GTIMA2_CH3
GTIMA3_CH1
GTIMB2_CHIN
DVP1_D5
SDMMC1_D6
SDRAM_NCE1
Yes USARTL_TX -
UART10_TX
LPUARTL TX
FDCAN2_TX
12C1_SCL
12C4_SCL
DSMU_DATINS
ETHL_MII_TXD2/ETHI_GMII_TXD2
GTIMA2_CH4
GTIMA3_CH2
GTIMB3_CHIN
DVP1_VSYNC
SDMMC1_D7
137 | A5 | 93 PB7 o | TT Yes FEMC. NLIFEMC. NADV -
USARTL_RX
LPUART1_RX
12C1_SDA
12C4_SDA
DSMU_CKIN5

BOOTO -

ETH1_MII_TXD3/ETHL_GMII_TXD3
GTIMA2_ETR
GTIMA3_CH3
GTIMB2_CH1P
DVP1_D6
LCD_B6
SDMMC1_CKIN
139 | B4 | 95 PBS o | TT Yes SDMMCL. D4 -
SDMMC2_D4
UART9_RX
FDCANI1_RX
12C1_SCL
12C4_SCL
DSMU_CKIN7
SPI2_NSS
12S2_WS
GTIMA3_CH4

GTIMB3_CH1P
140 | A4 | 9 PB9 o | FT Yes DVPL D7 -
LCD_B7
SDMMC1_CDIR
SDMMC1 D5

135 | C5 91 PB5 10 TT

136 | B5 92 PB6 10 TT

138 | D5 94 BOOTO | B?O Yes
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SDMMC2_D5
UART9_TX
FDCAN1 TX
12C1_SDA
12C4_SDA
12C4_SMBA
DSMU_DATIN7Y
GTIMA3_ETR
GTIMB1_CH3
LPTIM1_ETR
LPTIM2_ETR
141 D4 97 PEO 10 TT Yes DVP1_D2 -
LCD_RO
FEMC_NBLO
SDRAM_DQMO
UART12_RX
GTIMB1_CH4
LPTIM1_IN2
DVP1 D3
LCD_R6
142 C4 98 PE1 10 TT Yes FEMC_NBL1 -
SDRAM_DQM1
UART12_TX
SDRAM_D15
- - 99 VSS S - - - -
143 | F7 - NC S - - - -
144 - 100 VDD S - - - -
c2/
E6/
- J1/ - VSS S - - - -
E4/
E5
D2/
F5/
- K1/ - VDD S - - - -
F4

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

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

3. Fail-safe 17258 /1 %G AR, 7E 10 LA BT, T A w8 TEA G, MG E R L
H—iE Bk, FHHFHEBRIIHR .
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Port AF0 AF1 AF2 AF3 AF4 AFS AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
ETHI_MIL_ USART2_C
PAO CRS/ETHI_ SDMMC2_ FEMC_A19 SPI4_NSS 12S4_WS ATIM2_ETR | OTIMALC GTIMAL_E GTIMA4_C GTIMBI_B TS/USART2 | UART9_TX - EVENTOUT -
. . CMD H1 TR H1 RK
GMIL_CRS _NSS
ETHI_MII_
?131( 1 (I;Ll\il(I/IE GTIMAI_C GTIMA4_C GTIMBI_C LPTIM3_O USART2_D
PA1 = = REF CLK/E LCD_R2 - o - HIN Ut - E/U?{/;IS{TL UART9_RX - - - EVENTOUT -
THI_GMIIL_
RX_CLK
ETHI_MDI GTIMAI_C GTIMA4_C GTIMBI_C LPTIM4_O USART2_T
PA2 = ) LCD_R1 o H3 HIP ur X - - - - - - EVENTOUT -
ETHI_MIL GTIMAI_C GTIMA4_C GTIMBI_C LPTIM5_O USART2_R
PA3 = = COL/ETHI_ | FEMC_AI0 LCD_B2 LCD_B5 1284 MCK = - - - = - - EVENTOUT -
. . H4 H4 H2 uT X
GMIL_ COL
FEMC_D$F | LCD_VSYN | DVPI_HSY GTIMA4_E USART2_C
PA4 SDRAM_DS EMC DAS C NC SPII_NSS SPI3_NSS SPI4_NSS 2S1_WS 1283_WS 1284 _WS TR K USB2_SOF EVENTOUT -
SDRAM_D | FEMC_DY/F , , ATIM2_CHI | GTIMAI_C GTIMAI_E
PAS SDRAM_D9 QMo EMC DA9 LCD_R4 SPII_SCK SPI4_SCK 1281_CK 1284_CK N H TR - - EVENTOUT -
PA6 = xSPI2_103 LCD_G2 D VPILRP IXC 1 spr1 miso SPI4_MISO 1281_SDI 1284_SDI ATH‘QI—BKI ATH‘?\IZI—BKI ATIM3_CHI Gmﬁf‘z—c - EVENTOUT -
ETHI_MIL_
RX_DV/ET
SDRAM_N HI_RMILC | LCD_VSYN ATIMI_CH1 | ATIM2_CHI GTIMA2_C
PA7 WE - xSPI2_102 RS DV/ET C SPII_MOSI SPI4_MOSI 12S1_SDO 1284_SDO N N ATIM4_CHI I EVENTOUT -
HI_GMII_R
X_DV
ETH2_MII_
PAS RX_CLK/E LCD_B3 LCD_R6 - ATIMI1_CHI ATIMZ_BKI USARTI_C UARTII_R USBI_SOF 12C3_SCL 12C5_SCL - - - EVENTOUT | RCC_MCOI1
TH2_RMII_ N2 K X
REF_CLK
ETHI_MII_
PA9 TX_ER/ETH LCD_RS DVPI_D0O SPI2_SCK 1252_CK - ATIMI CH2 | USARTLT LPUART1_ USBIVBU | 1)c3 sMBA | 1205 SMBA - - EVENTOUT -
1_GMIL_TX X TX S
ER
PA10 LCD_BI LCD_B4 DVPI_DI = ATIMI_CH3 US’“;(T‘ R LPUE?)‘ETI— USBI_ID - - - - - EVENTOUT -
PA1l SDMQ’[LCI—S LCD_R4 SPI2_NSS 1252 WS - ATIM1_CH4 USA}(ST LC | yarto rx | P %{*T‘;Tl— FDC’;N]—R USBI DM - - EVENTOUT -
PA12 LCD RS SPI2_SCK 1252 CK . AT”VTLIZ—BKI ATIMI_ETR USAfsT LR yarto x| WP UR’}‘;TI— FDC’)*(NI—T USBI_DP - - EVENTOUT -
PA13 = = = = = B = B = B = B = = EVENTOUT JTMS(/JSWDI
PA14 = - - - - - - - - = - . . - Eventout | 7 TC]E;(SWC
UART9_DE/
PA15 LCD_B6 LCD_R3 SPI1_NSS SPI3_NSS SPI4_NSS 12S1_WS 1283_WS 1284 WS - GT”\S’I\LC GT'“TAI’:LE UART9_RT UAR;] LT - EVENTOUT JTDI
S
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
ETHI_MII_
RXD2/ETHI ATIMI_CH2 | ATIM2 CH2 | GTIMA2 C UART9_CT DSMU_CK
PBO - xSPI2_IO1 “GMIL RXD LCD_Gl LCD_R3 N N 3 S OUT - - - EVENTOUT -
2
ETHI_MIL_
RXD3/ETHI y DVPI_MCL ATIMI_CH3 | ATIM2_CH3 | GTIMA2.C | DSMU_DAT
PB1 = XSPIRI00 | "N e LCD_GO LCD_R6 < SPI3_MISO N N o NI = = EVENTOUT =
3
xsp2_cLk/ | ETHLMIL
— TX_ER/ETH | DVPI_HSY ATIMI_CH4 | ATIM2 CH4 | GTIMAS E | DSMU_CKI
PB2 - - xSPIZNCLKI 1 GMIL TX NC DVP2_DI2 SPI3_MOSI 1283_SDO N N TR Ni = EVENTOUT | RTC_OUT2
_ER
PB3 SDMMC2D | gppy sck SPI3_SCK SPI4_SCK 12S1_CK 1283_CK 1284_CK = GTIMAL_C GTIMAG_E UARTII_R . . . gventTouT | 'TROTRAC
2 H2 TR X ESWO
PB4 ET%{&”* SDM“glcz—D SPII_MISO SPI2_NSS SPI3_MISO | SPI4_MISO 12S1_SDI 1282 WS 1283_SDI 1284_SDI GT”‘:[’]*Z—C GT”K‘ELB UARTI1_TX . EVENTOUT JTRST
SDRAM_CK ETHI_PPS_ SPII_MOSI/ | SPI3_MOSI/ | SPI4 MOSI/ | GTIMA2 C GTIMB3_B UARTI0_ R | FDCAN2_R
PB5 Bl s oUT LCD_BS DVPI_DI0 12T SDO 1285 SDO 1287 SDO o RK X X 12C1_SMBA | 12C4 SMBA | EVENTOUT =
SDRAM_NC SDMMC1_D GTIMA2 C | GTIMA3_C | GTIMB2_C USARTI_T UARTI0_T | LPUARTLT | FDCAN2_T DSMU_DAT
PB6 Bl s p DVPI_D5 3 H1 HIN X X X < 12C1_SCL 12C4_SCL NG EVENTOUT =
ETHL_MIL FEMC_NL/F
TXD2/ETHI | SDMMCI_D - DVPI_VSY GTIMA2 C | GTIMA3.C | GTIMB3_C USARTI_R LPUARTI_ DSMU_CKI
PB7 " GMIL TXD 7 EMC{/NAD NG . Ha 2 HIN X RX 12C1_SDA 12C4_SDA N3 EVENTOUT s
2
ETHI_MIL_ | SDMMCI_C | SDMMCI D | SDMMC2 D GTIMA2_E | GTIMA3.C | GTIMB2_C FDCANI_R DSMU_CKI
PB8 TXD3 KN 4 1 LCD_B6 DVPI_D6 TR 3 Hip UART9_RX < 12C1_SCL 12C4_SCL N7 EVENTOUT =
SDMMCI_C | SDMMCI_D | SDMMC2 D SPI2_NSS/I2 | GTIMA3_ C | GTIMB3_C FDCANI_T DSMU_DAT
PB9 DIR 5 P LCD_B7 DVPI_D7 S3 WS Ha HIP UART9_TX < 12C1_SDA 12C4 SDA | 12C4_SMBA N EVENTOUT =
fithﬁ/thTIﬁ FEMC_D13/ GTIMAI_C LPTIM2_IN USART3_T DSMU_DAT
PB10 = | GMILRX FEMC{DAI LCD_G4 SPI2_SCK 1282_CK = M L X - 12C2_SCL NG . EVENTOUT s
_ER
ETHI_MII_
TxﬁfAT(E:)]: FEMC_DI15/ GTIMALC | LPTIM2 ET | USART3 R DSMU_CKI
PBI1 EN/ETHI rhMC{DAl LCD_G5 s o R X - 12C2_SDA NT . s 5 5 EVENTOUT =
GMII_TX_E
N
ETHI_MIL_
TXDO/ETHI SPI2NSS/I2 | ATIMI_BKI | LPTIMZIN | USART3.C | UARTIOR | FDCAN2 R DSMU_DAT
PB12 s s _RMII_TXD DVP2_DI14 = = — - - — USB2_ID 12C2_SMBA - EVENTOUT =
S2_ WS NI 2 K X X INT
O/ETHI_GM -
1L_TXDO0
ETHI_MII_
TXDI/ETHI USART3_C . .
PBI3 ) RMII TXD SDMI\(/)ICLD DVPL D2 SPI2 SCK 122 CK ATIM IL’CHI LPTII\—/II"270U TSIUSARTS UAR;I'( 10.T l-DC/?(NZﬁT USBZ§VBU DSMT\LIJFCKI EVENTOUT :
1/ETHI_GM _NSS
1I_TXDI
FEMC_D10/ USART3_D
PB14 | SPRAMLDI | SDMMC2D | prbe-r LCD_CLK SPI2 MISO 1282_SDI ATIMI_CH2 | ATIM2_CH2 | GTIMA7 C USARTIT | piciprs | UARTODE/ | epy DSMU DAT | pornn o )
0 0 o N N HI X RIS UART9_RTS IN2
SDRAM DI | spmmcz p | FEMCDIV ATIMI_CH3 | ATIM2_CH3 | GTIMA7 C USART1_R UART9_CT DSMU_CKI
PBI15 P i FEMC_DAI LCD_G7 SPI2_MOSI 1282_SDO N N e X . USB2_DP NT . EVENTOUT | RTC_REFIN
1
76 /165 R AR5 4 PR 24 7] Nations Technologies Inc.




ay

% ’. ER#EA Nation

ERREAK

N

3.3.3 GPIOCE FH 18

% 3-4 GPIOC E T8

www.nationstech.com

Hihk:
i
4 <

HYNTRE L X EHE X TR 109 5 EEEARKE
+86-755-86309900 {£H.: +86-755-86169100
info@nationstech.com Hf%w: 518057

Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
SDRAM_ N | SDRAM DI ER;H%\I/%IT’ FEMC_D12/ DSMU_CKI | DSMU_DA EVENTOU
PCO WE P H2 RmiL ¢ | FEMC A2S FEMC[DAI LCD_G2 LCD_R5 NO TING - - - T -
RS DV
.| sbmmcz . DSMU CKI | DSMU DA | FEMC_DOF EVENTOU .
PC1 - ETHI_MDC CK LCD_G5 SPI2_MOSI 1282_SDO Nd TIND EMC DA - - - - T TRACEDO
ETHI_MII_
SDRAM_N TXD2/ETHI DSMU_CKI | DSMU_CK EVENTOU
PC2 CEO - - - CGMILTX DVP2_D6 SPI2_MISO 1282_SDI Ni OUT - - - T -
D2
ETHI_MIL_
SDRAM_C TX_CLK/E DSMU_DA EVENTOU
PC3 KEO - - - THI GMIT_ DVP2_D7 SPI2_MOSI 1252_SDO TING - - - - T -
TX_CLK
ETHI_MII_
RXDO/ETH
PC4 SD‘:‘:’EIXIfN 1_RMIL_RX sng%szf FEMC_A22 LCD_R7 12S1_MCK DSMI%CKI = - - = - - EVET}]TOU -
DO/ETHI_G
MII_RXDO
ETHI_MIL_
RXDI/ETH
PC5 SD?{/ET(\)/LC . |_RMII RX FEMC Al LCD_DE DS]}/IILI:I&DA coyvnTr 1.0U SDFEQ]\S/LN SDME{CZ*S ) ) ) ) EVEI’\IrTOU )
DI/ETHI_G
MII_RXDI
SDMMCI_ SDMMCI_ SDMMC2_ FEMC_NW | LCD_HSYN ATIM2_CH GTIMA2_C | USART4.T | DSMU_CKI EVENTOU
PC6 DODIR D6 D6 AIT [¢ DVP1_DO 1282 MCK 1 H1 X N3 T ’
SDMMCI SDMMCI SDMMC2 FEMC_NEI ATIM2_CH GTIMA2_C | USART4 R | DSMU_DA EVENTOU
PC7 D123DIR b7 - D7 /FEN};%NC LCD_G6 DVP1_DI 1283_MCK . e < - NG - T TRGIO
FEMC_NCE | FEMC_INT/ UART10_D
PC8 SDMMC1_ I/FEMC_N | FEMC_BUS DVP1_D2 - ATIM2_ CH | GTIMA2_C | USARTA_ C 1 g5 aprig - - - - EVENTOU TRACEDI
DO ; 3 H3 K T
E2 Y RTS
PC9 - SDMD“fC]— LCD_B2 LCD_G3 DVP1_D3 1281_CKIN 1252_CKIN 1283_CKIN 1284_CKIN AT'Mf—CH GT%’?Z—C UARTTS]O—C 12C3_SDA 12C5_SDA EVET;TOU RCC—ZMCO
PC10 . SDNS\;C = LCD R2 LCD Bl DVPI D8 SPI3_SCK 1283 CK USA‘;”—T UARTO TX | 1205 spa | D SM;IJS—CK[ - - EVEI;TOU -
PCI1 . SDMMC1_ LCD B4 DVPI D4 | SPI3 MISO | 1253 SDI . USART3 R |yt RX | 1205 scL | PSMU.DA - - EVENTOU -
D3 X TIN5 T
SDMMCI_ | FEMC_D6/F GTIMBI_C USART3_C UARTI10_T 12C5_SMB EVENTOU
PC12 SDRAM_D6 CK FMC DAG LCD_R6 DVPI_D9 SPI3_MOSI SPI4_SCK 1283_SDO 1284_CK HIP K ” 5 T TRACED3
RTC_TAMP EVENTOU
PCI3 3 3 ) 3 ) i i ) 1/RTC_TS ~ ) ) ) T RTC_outt
PCl4 _ _ ) _ ) ) ) ) ) TlesTAM _ ) ) ) tvu;Tou )
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 o NG o - - T -
SDRAM_D1 SDMMCI_ | FEMC_D3/F | GTIMB2_C FDCANI_T 12C1_SMB DSMU_DA EVENTOU
PDI SDRAM_D3 2 CD EMC_DA3 HIP UART9_TX X A TING : - - - T -
SDRAM_D1 SDMMCI_ | FEMC_D7/F . B GTIMA2_E GTIMBI_B GTIMB2_C UART10_R LPUART2_ EVENTOU .
PD2 SDRAM_D7 3 MD EMC DA7 LCD_B2 LCD_B7 DVPI_DI1 RK I X TS - - T TRACED2
. s USART2_C LPUART2_ .
PD3 SDMMCI_ FEMC_CLK LCD_G7 DVP1_D5 SPI2_SCK 1282_CK GTIMB2 C | 15/USART2 | DE/LPUAR DSMU_CK - - - EVENTOU -
RST H3 OUT T
_NSS T2_RTS
. . USART2_D
PD4 - SDMMC2_ | rEmc 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 - D i DVPI_DI5 SPI3_MISO TR < RX 12C1_SDA T
SDMMC2_ FEMC_NW USART2 R | DSMU_CKI | DSMU_DA EVENTOU
PD6 - CK AT LCD_B2 DVP1_DI0 SPI3_MOSI 1283_SDO X Ni TINI - - - T -
SDMMC2 FEMC_NEI ATIM4_BKI | USART2.C | DSMU_CKI | DSMU_DA EVENTOU
PD7 - oMD /FENé%Nc SPII_MOSI SPI3_SCK 1281_SDO NI P NI TING - - - T -
FEMC_DI13/
PDS SDRAM_DI _ FEMC DAl | DVP2HSY . ATIM3_CH USART3_T 12C7 SDA DSMU_CKI _ _ _ _ EVENTOU _
3 5 NC 3 X - N3 T
FEMC_D14/
SDRAM_D1 = DVP2_VSY ATIM3_CH USART3_R ) DSMU_DA EVENTOU
PD9 3 FEM(Z(DAI NC - N X 12C7_SCL NG - - - - - T -
] FEMC_DI15/
PD10 SDRAM DI | ETHI CLK | ETH2 PPS_ | oo --po LCD B3 ATIM1_CH LPTIM2_O USART3_C 12C7_SMB DSMU_CK ) . _ _ EVENTOU _
5 125 ouT 5 e 4N UT K A OouT T
. . USART3_C .
FEMC_Al6/ GTIMA3_E LPTIM2_IN = 12C4_SMB EVENTOU
PDI11 - FEMC_CLE DVP2_DI15 TR 5 TS/US:SRTS 7 - = = o 5 - T -
FEMC_A17/ GTMA3 C | tPTiMiN | tervaiN | USARDID | uprio | uarTIRC | FDCAN R EVENTOU
PDI12 - FEMC_ALE DVPI_DI2 HI L - E/Ui/—}FS{TL X - TS ~ < - 12C4_SCL - - T -
GTIMA3_C LPTIMI_O UARTI12_R UART13_D FDCAN3_T 12C8_SMB EVENTOU
PDI13 - FEMC_A18 DVPI_DI3 - - - E/UART13 - 12C4_SDA - - - - -
& = H2 UT X RIS X = A T
SDRAM_C ETHI_PPS_ [ SDMMCI_ | FEMC_DO/F | ATIM3_CH GTIMA3_C UARTI12_C UART13_R EVENTOU
PD14 SDRAM_DO KEO ouT D4 EMC_DAO 4 H3 TS X 12C8_SDA . . - . T .
UART12_D
ETHI_PHY ETH2_PHY SDMMCI_ | FEMC_DI/F | ATIM3_CH GTIMA3_C : ~ UARTI3_T , EVENTOU
PDI5 SDRAM_DI _INTN _INTN D5 EMC_DALI 4N H4 E/ Uﬁglzf 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 GTIMA3_E | GTIMBI_C | LPTIMI_ET | LPTIM2_ET | UARTI2 R EVENTOU
PEO QMO - 0 LCD_RO DVPI_D2 - TR 3 R R X - - T -
SDRAM_D FEMC_NBL GTIMBI_C | LPTIMI_IN UARTI2.T | SDRAM DI EVENTOU
PE1 oM - | LCD_R6 DVP1_D3 - e 5 X 5 - - - T -
ETHI_MIL_
TXD3/ETH1 . . GTIMBI_E USART5S_R | FDCAN4_T EVENTOU TRACECL
PE2 - GMILTX FEMC_A23 DVP2_D0 SPI6_SCK TR X i ) ) ) . ) ¥ ¢
D3
ETHI_MIL_
TXD2/ETHI GTIMBI_B USARTS_ T | FDCAN4_R EVENTOU
PE3 CGMILTX FEMC_A19 DVP2_DI RK 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 TRACEDI
PES XSPRNGS | prme_ a2l LCD_GO DVPI D6 | spis miso | GTMBLC | USARTCT DSMT\%CK' = = - - - EVERTOU | traceD2
PE6 FEMC_A22 LCD_Gl1 DVP1_D7 SPI6_MOSI ATINI{IIZfBK' G—”ﬁ?lfc - - - - - - - EVETOU TRACED3
xSPI2_NCS ETH2_ PHY | FEMC_D4/F | ATIMI_ET UARTI1I_R DSMU_DA EVENTOU
PE7 SDRAM_D4 ) 3 2 _INTN EMC_DA4 R X 12€7_SDA TIN2 ) ) ) ) T )
SDMMCI_ | FEMC_D5/F | ATIMI_CH UARTI11_T FDCAN5_T DSMU_CKI | COMP2_OU EVENTOU
PES SDRAM_DS | SDRAM_A0 - i LEDCTRL EMC_DAS IN X X 12€7_SCL N2 T - T :
SDMMC2 FEMC _D6/F | ATIMI_CH UARTILD | ppeans R 12C7_SMB DSMU_CK EVENTOU
PE9 SDRAM_D6 | SDRAM_Al . . LEDCTRL EMC_DA6 1 E/UQTR;-”f X A ouT : : T .
FEMC_D7/F | ATIMI_CH UARTI11_C DSMU_DA EVENTOU
PE10 SDRAM D7 | SDRAM_A2 3 ) EMC_DA7 2N TS TIN4 ) ) ) ) ) T )
FEMC_DS8/F ATIMI_CH | DSMU_CKI EVENTOU
PE11 SDRAM_DS8 - EMC DAS LCD_G3 SPI6_NSS By Na SDRAM_A3 - = = - - T -
ETHI_GMII | FEMC_DY/F ATIM1_CH UARTI3_R DSMU_DA | COMPI_OU ) ) ) EVENTOU )
PE12 SDRAM_D9 - RXD4 EMC_DA9 LCD_B4 SPI6_SCK N X TINS T T
SDRAM DI | ETHI Gmn | FEMC.DIO/ ATIMI CH | UARTI3.T | EDCAN6 T DSMU_CKI | COMP2_OU EVENTOU
PEI3 — Z FEMC_DAI LCD_DE SPI6_MISO - - - 12C6_SDA < - - - -
0 _RXD3 Y - - 3 X X . N5 T T
SDRAM_D1 ETHI_GMII ATIM1_CH USART6_C UARTI3_C | FDCAN6_R EVENTOU
PE14 \ - RXDS FEMC_D11 LCD_CLK SPI16_MOSI 4 K TS o 12C6_SCL - - - T -
FEMC_DI12/ UARTI3_D
PEI5 SDRAM D1 | ETHI_GMIl | poe <00 LCD R7 ATIMI_BKI | USARTS C | pivipro 12C6_SMB . ) ) ) ) EVENTOU )
2 RXD7 ~ - NI K - A T
= 2 RTS
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PFO SDRAM A0 XSPI2 100 ETHI_GMIL FEMC_AO DVP2_ DO ) GTIMAL_C | GTIMAS5_C USARTI_T FDCAN4_T 12C2 SDA 12C5 SDA COMP3_OU ) EVENTOU )
_TXD4 HI1 HI1 X X T T
PF1 SDRAM_Al | SDRAM D3 xSPI2_I01 ETHL_GMIl FEMC_Al DVP2_DI - GTIMAL_C GTIMAS_C USARTLR | FDCAN4 R 12C2_SCL 12C5_SCL - EVENTOU -
_TXD5 H2 H2 X X T
ETHI_GMII GTIMAI_C GTIMAS_C GTIMB2_E USARTI_C 12C2_SMB 12C5_SMB EVENTOU
PF2 SDRAM_A2 xSPI2_102 TXD6 FEMC_A2 DVP2_D2 SPI6_NSS - 0 3 TR K A A - T -
ETHI_GMIL GTIMAI_C GTIMAS_C GTIMB2_C USARTI_C EVENTOU
PF3 SDRAM_A3 xSPI2_103 — FEMC_A3 DVP2_D3 SPI6_SCK = g - g - g — TS/USART1 12C6_SDA = = =
_TXD7 H4 H4 H4 NSS T
ETH2_MII
XSPI2_CLK/ e USARTI_D
PF4 SDRAM_A4 | SDRAM_D4 | xSPI2_CLKI ?g;ﬁﬁf FEMC_A4 DVP2_D4 SPI6_MISO - GT”TAP’{“J GTU\:{ELC E/USARTI _ FDC’;(NSJ 12C6_SCL EVET}]TOU -
N S RTS
REF_CLK
xSPI2_ NCL | ETHI_GMII . ATIM3_BKI | GTIMB2_C | FDCAN5_R 12C6_SMB ) ) EVENTOU )
PF5 SDRAM_AS < GTX CLK FEMC_AS DVP2_D5 SPI6_MOSI - Ni e < A T
ETH2_ MDI | DVPI_PIXC ATIM3_ET ATIM4_ET GTIMAS5_C GTIMB2_C UARTII_R | FDCAN3_R EVENTOU
PF6 - xSPI2_103 S K DVP2_D5 SPI5_NSS R R Hi HIP X X - T -
DVP2_PIXC ATIM3_CH ATIM4_CH GTIMAS_C GTIMB3_C UARTI1I_T FDCAN3_T EVENTOU
PF7 - xSPI2_102 ETH2_MDC X SPI5_SCK 4 3 o HIp X X - - T -
ETH2_MII SDMMC2 DVP2_HSY ATIM3_CH ATIM4_CH GTIMAS_C GTIMB2_C UARTII_D EVENTOU
PF8 - xSPI2_100 oL LEDCTRL NC SPI5_MISO 0 P 0 HIN E/U/}g{guf - - T -
ETH2_MIL_ SDMMCI_ DVP2_VSY ATIM3_CH ATIM4_CH GTIMAS5_C GTIMB3_C UARTI11_C EVENTOU
PF9 ) XSPI2_101 CRS LEDCTRL NC SPIS_MOSI 3 2 1 H4 HIN TS ) T )
xSPI2_CLK/ ]
PF10 ) \spi2_ciki | ETH2PPS. LCD,_DE DVPI DI ATIM3_CH ATIM4_CH GTIMB2_B FEMC_A3 ) ) ) ) EVENTOU )
N ouT 3 2 RK T
ETH2_MIL_
SDRAM_N GTIMA6_C TX_EN/ET EVENTOU
PF11 RAS = DVPI_DI2 SPI5_MOSI HI 12C6_SDA H2 RMILT - - - - - - T -
X_EN
ETH2_MII_
TXDO/ETH2 . GTIMA6_C FDCANG6_T , EVENTOU
PF12 SDRAM_A6 | XSPI2.DQS | "oy, FEMC_A6 DVP2_D6 s X 12C6_SCL - - - - - T -
0
ETH2_MII_
SDRAM_N | TXDI/ETH2 GTIMAG6_C USART7_C FDCAN6_R 12C4_SMB 12C6_SMB DSMU_DA | COMP3_OU EVENTOU
PF13 SDRAM_A7 CEO _RMIIL_TXD FEMC_A7 DvP2_D7 - H3 K X A A TIN6 T T -
1
PFl14 SDRAM_AS ET;I)z(bhgrL FEMC_AS DVP2_ DS ) GTIﬁA‘A(LC USAF;(TLR FDC/;(NBLR 12c4 SCL DSMI:JgCKI _ ) ) EVET}IFTOU )
SDRAM_B ETH2_MII_ . LPTIM4_ET | USART7_T FDCAN3_T _ ) ) EVENTOU )
PF15 SDRAM_A9 A0 X3 FEMC_A9 DVP2_D9 - R X < 12C4_SDA T
80/ 165 R AR5 4 PR 24 7] Nations Technologies Inc.




‘\\ . «
%, EIREKNation §

BEREK www.nationstech.com

3.3.7 GPIOGE FH T
* 3-8 GPIOG AR

Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
SDRAM_AL SDRAM_ XSPI2_NCS | ETH2_MII ATIM4_BKI | LPTIM4_IN UART13_R EVENTOU
PGO 0 BAl xSPI2_104 3 TX CLK FEMC_A10 DVP2_DI10 Ni 1 X - - - T -
SDRAM_Al SDRAM_ xSPI2_NCS | ETH2_MII ~ GTIMBI_E LPTIM4_IN UARTI13_T ~ ) ) EVENTOU )
PG1 \ ALO xSPI2_I05 3 CTX ER FEMC_Al1 DVP2_DI1 TR ) X T
ETH2_MII_RX USART7_C
PG2 SDRAzMiAl S][))}él?/IRIL DOETH2 RMIL | FEMC_A12 DVP227D1 ) ATII\I{IZFBKI GTII_\F/IQQE TS/USARTY FDC/;.(NSJ ~ . ) EVEI_\II_TOU .
_RXDO _NSS
ETH2_MII
T USART7_D
RXDI/ETH FEMC_Al ATIM2_B GTIMAS_E = FDCANS_R EVENTOU
PG3 2 RMII_RX 3 DVP2 D13 - KIN2 TR E/USART?_ X - - - - . T -
N RTS
D1
SDRAM_B ETH2 MII | SDMMC2 CKI | SDMMC2 FEMC_Al ATIMI BKI | USART6_C EVENTOU
PG4 = - - - = DVP2 D14 - S TS/USART6 12C1_SDA 12C8_SDA - - -
A0 _RXD2 N D4 4 - N2 NSS = -~ T
SDRAM_B ETH2_MII_RX SDMMC2 SDMMC2 AT;M] ET USART6 D EVENTOU
PG5 — - —a . - . FEMC_Al5 DVP2_DI5 - = E/USART6_ 12C1_SCL 12C8_SCL - -
Al D3 CDIR D5 R RTS T
ETH2_MII . DVP1_DI GTIMB3_B 12C1_SMB 12C8_SMB EVENTOU
PG6 - “RXER FEMC_NE3 LCD_R7 ) - RK A A - - - - T -
ETHI_PH FEMC_INT/FE DVPI_DI USART4_C FDCAN7_T EVENTOU
PG7 XSPI2_DQS Y_INTN MC_BUSY LCD_CLK 3 i K X - . . . . . T .
USART4_D
PGS SDRAM_C ) ETHI_PPS_OU LCD G7 SPI4 NSS 1254 WS ATIM2_ET E/USART4 FDCAN7_R ) ) ) ) EVENTOU )
LK T - — - R - X T
RTS
E&éﬁ%ﬁ FEMC _NC DVPI_VS USART4 R | FDCAN3_T EVENTOU
PG9 - - SDMMC2_DO0 EI/FEMC - SPI1_MISO 12S1_SDI — - - - - - -
H2_RMIIL_ — NE2 YNC = - X X T
RXDO
. | ETH2_MILRX .
PG10 xSPI2_106 XSPRNC | py gty gmnr | SPMMCZ_ | FEMC NE LCD_B2 LCD_G3 DVPI_D2 SPI1_NSS 12S1_WS - FDCAN3_R - EVENTOU -
— S4 RXD1 DI 3 - - - = - X T
ETHI_MII_TX
_EN/ETHI_RM
PGl1 xSPI2_IO7 XSPI2_NC II_TX_EN/ETH SDMMC2_ LCD_B3 DVP1_D3 SPI1_SCK 12S1_CK LPTIMIL_IN USARTS R - - = EVENTOU -
— SIN — : D2 = = - - 2 X T
I_GMIL_TX_E
N
ETHI_MII
_TXDIET USART4_D
PGI2 XSPI2_NCS HI_RMIL SDMMC2_ D3 FEMC_NE LCD_BI LCD._ B4 DVP2 MCL | ¢p 4 MISO 1254_SDI GTIMAS C | LPTIMIIN | oo ARTL USARTS_T EVENTOU _
1 TXDI/ET 4 K H1 1 RTS X T
HI_GMII_
TXDI
ETHI_MIIL_
TXDO/ETHI1 USART4_C USART5_C
PGI13 _RMII_TXD SDMMC2 SDMMC2_D6 FEMC_A24 LCD_RO SPI4_SCK 1284_CK GTIMAS_C LPTIMI_O TS/USART4 TS/USARTS - - EVENTOU TRACEDO
DODIR H2 uT T
0/ETHI_G = _NSS _NSS
MII_TXDO
ETHI_MII
_TXDIET USART5_D
HI_RMII_ [ SDMMC2 DI2 | SDMMC2_ | FEMC_A2 GTIMAS_C | LPTIMI_ET | USART4_T e EVENTOU
PG14 - TXDI/ET IDIR D7 5 LCD_BO SPI4_MOSI 12S4_SDO 3 R X E/U?{.I%I;TL = T TRACEDI
HI_GMII_
TXDI1
USART4_C
PG15 SDRAM_N xSPI2.DQ | ETHI_PHY_IN | SDMMC2_ DVPI1_DI TS/USART4 | USARTS C | SDRAM DI EVENTOU
CAS S TN RST 3 NSS K 4 . . - © T .
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3.3.8 GPIOHE FHIhfe
% 3-9 GPIOH H A ThRE

Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
EVENTOU
PHO - - - - - - - - - - - - - - T -
EVENTOU
PH1 - - - - - - - - - - - - - - T -
SDRAM_C ETHL_MIL_ GTIMB3_C LPTIMI_IN UARTI15_R EVENTOU
PH2 - - - XSPI2_104 CRS/ETHI_ LCD_RO - - = — - - -
KEO . . H2 2 X T
GMII_CRS
SDRAM_N ETHL_MII_ GTIMB3_C USART7_C UARTI15_T EVENTOU
PH3 CEO - xSPI2_IO5 COL/ETHI_ LCD RI = " P X = = = = T =
’ GMIL_COL
ETH2_MIL UARTI5_D
TXDO/ETH2 ; DVP2_HSY GTIMB3_C USART7_R P FDCAN5_T EVENTOU
PH4 RMIT TXD LCD_G4 LCD_G5 NC - 4 X E/UARTI5_ X 12C2_SCL - - - T -
e RTS
ETH2_MIL_
SDRAM N | TXDI/ETH2 | DVP2_PIXC GTIMB3_E USART7_T UART15_C FDCAN5_R EVENTOU
PH5 WE _RMII_TXD LK SPIS_NSS . TR X TS X 12€2_SDA . . . T .
1
ETHI_MIL_
SDRAM_N RXD2/ETH FEMC_BA ATIMI1_CH GTIMA7_C LPTIM5_IN UART14_R FDCAN7_T 12C2_SMB . EVENTOU .
PH6 CEI SDRAM_A4 |_GMIL RX A DVP1_D8 SPI5_SCK AN e | X X A T
D2
ETHI_MIL_
SDRAM_C RXD3/ETH . ATIM3_BKI | LPTIMS5_IN UART14_T FDCAN7_R EVENTOU
PH7 P | GMIL RX FEMC_CRE DVP1_D9 SPI5_MISO Ni 2 X < 12C3_SCL SDRAM_AS - - T -
D3
UART10_D UART14_D
PHS SDRAM DI | gpean ag | ETHLOMIL | ppve e LcD_R2 DVPI_HSY ATIM3_CH GTIMA4_E E/UARTT0. | EUARTI4 | FDCAN2R 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
PH9 5 _RXDS FEMC_D17 LCD_R3 DVP1_DO0 N 1 TS TS X A SDRAM_A7 - - T -
SDRAM_DI ETHI_GMII o . ATIM3_CH GTIMA4_C 12C4_SMB EVENTOU
PHI10 3 SDRAM_AS8 _RXD6 FEMC_DI8 LCD R4 DVP1_D1 5 Hi n - - - - T -
SDRAM_D1 | ETHI_GMII . ATIM3_CH GTIMA4_C UART10_R , EVENTOU
PHI11 9 RXD7 FEMC_D19 LCD_R5 DVPI_D2 N Ha X 12C4_SCL SDRAM_A9 - - - T -
ETH2_MIIL_
SDRAM_D2 | SDRAM_AI RX_DV/ET ATIM3_ET GTIMA4_C UARTI0_T COMP4_OU EVENTOU
PHI12 0 \ H2 RMII C FEMC_D20 LCD_R6 DVP1_D3 SPI7_NSS R oA 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 IN UART9_TX X n - - - - T -
X_EN
ETH2_MII_
SDRAM_D2 | TXDO/ETH2 ATIM2_CH USART6_R FDCANI_R EVENTOU
PH14 2 “RMILTXD | FEMCD22 LCD_G3 DVP1_D4 SPI7_MISO e X UART9_RX X 12C9_SDA - - T -
0
ETH2_MII_
SDRAM_D2 TXDI/ETH2 - ATIM2_CH USART6_T , EVENTOU
PHI15 3 - RMIL TXD FEMC_D23 LCD_G4 DVPI_DI1 SPI7_MOSI N X 12C9_SCL - - - T -
1
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PIO SDR‘i‘MfDZ FEMC_D24 LCD_G5 DVP1_DI3 SPI2_NSS 12S2_WS ATI%*CH GT'ﬁAA‘LC 12C10_SDA - - - - EVETOU -
PIl SDRAM D2 | gppam pg | ETHZMIL | ppyic pos LCD_G6 DVPI_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 | ppyic pg LCD_G7 DVPI_D9 SPI2_MISO 1282_SDI ATIM2_CH USARTS R LPUART2_ 12C8_SDA SDRAM_D9 - EVENTOU -
6 RXDI — - - — — 4 X TX — — T
SDRAM_D2 | SDRAM_DI | ETH2 _MII_ ATIM2_ET USARTS_T LPUART2_ @ 12C10_SMB EVENTOU
P13 b o RX_ER FEMC_D27 DVPI_D10 SPI2_MOSI 1282_SDO R X RX 12C8_SCL A - T -
SDRAM_D XSPI2_NCS | ETHI_GMII | FEMC_NBL ATIM2_BKI | USART8 R | 12C10_SMB EVENTOU
P4 o2 3 TXD4 5 LCD_B4 DVPI1_D5 DVP2_D8 X A SDRAM_D0 - - T -
SDRAM_D xSPI2_NCS | ETHI_GMII | FEMC NBL DVP1_VSY ATIM2_CH USARTS_T EVENTOU
P15 M3 SDRAM_D1 3 TXDS 3 LCD_B5 NC DVP2_D9 . X 12C10_SDA - - T -
PI6 SDRAM D2 | xSPI2NCS | ETHLGMII | pov - pog LCD B6 DVPL D6 DVP2 DIO ATIM2_CH USARTS_C 12C10 SCL | SDRAM D2 ) ) EVENTOU )
8 4 _TXD6 = - = = 2 K - = T
PI7 SDRAM D2 | orpanips | XSPIZNCSI | ETHI GMIL | oy oo LCD BT DVPI 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 | oo oo | FDCANIR 12C9_SMB SDRAM D6 _ ) EVENTOU )
0 — - [ H3 2 - X A - T
PILO SDRAM D3 | orb i b7 SPL2 101 ETHLMIL | oo o oy | LCD_HSYN | GTIMA7.C | LPTIM3_ET | FDCAN4_T 12C9 SDA ) ) ) EVENTOU )
1 = = RX_ER = C H4 R X ! T
SDMMCI_ SDMMC2_ GTIMA7_E | FDCAN4 R EVENTOU
PI11 xSPI2_102 LEDCTRL LEDCTRL FEMC_DO LCD_G6 TR X 12C9_SCL - - - - - T -
PI12 xSPI2_103 FEMC_A4 LCD{‘SYN DVP2_D2 SPI7_NSS GTIﬁffc FDC’;(N(LT 12C7_SDA - = = - - - EVETOU -
PI13 xSPI2_CLK FEMC_A7 LCDfCV SYN DVP2_D3 SPI7_MISO GT%“ALC FD C’;N@R 12C7_SCL - - - - - - EVETOU -
Pll4 XSPI2_NCL FEMC A9 LCD CLK DVP2 D4 P17 Mosi | ATIM3_BKI | GTIMA7_E 12C7_SMB ) ) ) ) ) ) EVENTOU )
K — - — - N2 TR A T
ETH2_PPS_ ATIM3_BKI | GTIMB3_E EVENTOU
PIl15 oUT LCD_G2 LCD_RO DVP2 D13 N3 TR - - - _ . - _ _ N _
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
ETH2_MIIL_ ATIM4_ET GTIMB3_C UARTI5S R | FDCANS T EVENTOU
PJO TXD2 LCD_R1 LCD_R7 - R HIN X X 12C9_SDA - - - - T -
ETH2_MII_ DVP2_VSY ATIM4_CH GTIMB3_C UARTI5_.T | FDCANS R EVENTOU
PI1 xSPI2_104 TXD3 LCD_R2 NC SPI7_SCK ) HIP X X 12C9_SCL - - - T -
PI2 SPI2 105 LCD RS DVPI_DIS SPI7 NSS ATIM4_CH GTIMB3_C UARTI5_R 12C9_SMB ) ) ) ) ) EVENTOU )
IN H2 TS A T
ETH2_MIIL_ ATIM4_CH GTIMB3_C UARTI3_R UARTI5_C FDCAN7_T . EVENTOU
PI3 RX DV LCD_R4 DVP1_Dl14 SPI7_MISO B 3 TS TS < 12C9_SDA - - - T -
ETH2_MIIL_ ATIM4_CH GTIMB3_C UARTI3_C | FDCAN7 R EVENTOU
PJ4 RX_CLK LCD_RS DVP1_DI13 SPI7_MOSI N Ha TS X 12C9_SCL - - - - T -
ETH2_MII_ . ATIM4_BKI | LPTIM5_ET EVENTOU
PJ5 TX ER LCD_R6 DVPI_D9 - N3 R : _ _ ) ) ) i ¥ ]
PJ6 FEMC D2 LCD R7 DVP2 D8 ATIMZLCH FDC;N[T ) ) ) ) ) ) ) ) ) EVEI_\II_TOU )
P17 FEMC_D3 LCD_GO DVP2_D9 Amf]i—c” FDC’;W—R - - - - - - - - - EVETOU TRGIN
ETH2_MII_ ATIMI_CH ATIM2_CH USARTS_C UARTI2_T UARTI4 R | FDCANS T EVENTOU
PJ8 RXD2 LCD_Gl1 DVP2_D10 N | TS X TS X 12C8_SDA - - . N _
ETH2_MII_ ATIM1_CH ATIM2_CH USARTS8_R UARTI2_R UART14 C | FDCAN8S R EVENTOU
PJ9 RXD3 LCD_G2 DVP2 DIl 3 N TS X TS < 12C8 SCL - - . N _
FEMC_D5/ ATIM1_CH ATIM2_CH UARTI2_C UART14_R 12C8_SMB EVENTOU
PJ10 FEMC DAS LCD_G3 DVP2 D12 SPI5_MOSI N B TS X A - - - _ T _
FEMC_D6/ ATIMI1_CH ATIM2_CH UARTI2_R UART14_T EVENTOU
PJ11 FEMC DAG LCD_G4 DVP2_DI13 SPI5_MISO B N TS X - - - - _ T _
P12 SDMMCI_S | FEMC_BA LCD._BO LCD 3 DVP2 DI ATIM4_CH 12C10_SMB _ _ ) ) ) ) EVENTOU TRGOUT
EL A 3 A T
PJ13 SD MSALCZ—S FEM%—NBL LCD_BI LCD_B4 DVP2_D14 ATH‘;I;:—CH 12C10_SDA - - - - - - EVETOU -
PJ14 FEMC_CRE LCD_B2 DVP2_DI3 AT“VZ‘—C“ 12C10_SCL - - - - - - - - - EVETOU -
PIlS FEMC_BA LCD B3 DVP2 D12 ATIM4_CH ) ) ) ) ) ) ) ) ) EVENTOU )
A 4N T
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or’
Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PKO ET%%IL"”I— LCD_G5 DVP2_D7 SPI5_SCK AT”‘;I;I—CH ATlM}Z—CH 12C3_SCL - - EVETOU
PK1 ETH2_MIIL_ LCD_G6 DVP2_ D6 SPI5 NSS ATIM1_CH ATIM2_CH 12C3_SDA ) ) EVENTOU
CRS 1 3N T
PK2 FEMC_AlL Lcp. a7 DVP2 D5 ATIMI_BKI | ATIM2_BKI 12C3_SMB ) ) EVENTOU
N1 N1 A T
PK3 xSPI2_I06 FEMC_D7 LCD_B4 DVP2_DO ATHVI{;;—BKI 12C10_SDA - - EVETOU
PK4 xSPI2_1O7 FEMC_D9 LCD_B5 DVP2_DI Gm‘é?s—c 12C10_SCL - - EVETOU
PK5 xSPl2rNCS FEMC_DI1 LCD,B6 DVP2 D2 GTII\;IHA(LC lZCl(k SMB ) ) EVET_\II_TOU
PK6 xSPI2_DQS FEMC_AI2 LCD_B7 DVP2_D3 GT%?‘LC 12C10_SDA - - EVET¥T0U
PK7 - FEMC_AlS LCD_DE DVP2_D4 GT”‘;IMAS—C 12C10_SCL - S EVETOU
85/165 FRBEAR A3 A FR A F] Nations Technologies Inc.
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4.1 PR A
BrAERE UL, BT A HERERLL Vss AR
4.1.1 /AR REUE
FERRNRAE T 7 AR TP S NI 255 VA . Bt 07 AN EL T 2R B B s, AN e 4 BT
K FESRE VPR b, S/ N KA R I FEAR RS, BT S5 E FoR =135 BIARTE 70 A1 (T 351+35) 1%
#,
4.1.2 BAEIEE
BRI, SRR S FE T Ta=25C F Vpp=3.3V(2.3V < Vpp < 3.6V HLUETEH). XEHEIH T ¥t
FARZ N

4.1.3 H7I £
BRARRERIEN, SO AR TR TR IR

4.1.4 FHEHEE
W& 5| S B 538 A s T 4-1
&l 4-1 Bl IR F 3R &

—X MCU

30pF —
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4-3 Brr 7R
VBAT
- Backup circuit
2.3~3.6V ~ Lower Switch
~
(32KHz Oscillator,RTC wakeup
- circuit,Backup register
VDD1/2/-++/n
{
nx100nF
+nx10uF®
VDD33_UsB
Output | | [~ ~"~"~"~"~""~7"7"7"7""- 1
100nF :
+ 1uF 10 '
General 1/O port —@ Levell |ogic |
- switch] circuit !
Input
VCAP :
|
' :
v : Core circuit |
CAP1/2/--+In o (CPUdigital |}
: circuit and ]
nx100nF ! memeory) |
+nx10uF®@ E 4 :
| |
Vs§1/2/++/n D !
V DDA —
T VDDA
VREF
I .
VREF + Analog
100nF r—— peripherals
+10uF (ADCs
100nF | 10uF® DACs
COMPs)
; Vssa —
VE
1. LA HINOUF H 252 A B2 75 EN b -
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4.1.7 HFHFEN &
4-4 ETRINFENE T R
IDD'VBAT

( ) VBAT

l

Iop
Voo

VDDA

4.2 X BKHUE H

INAE RS A LB U SR A0 e RBUEAE B (R 4-1. K 42, R AT HIME, PRES REESFAA
PEMIRIR . X R RS Y RE AR IR R BT, AR ISR AT T E AT REVEBRIETE IR . S AR AE
PNEE SRS A E R DIE A G

41 R
i) ik B/AME BAE BAL
Vop - Vss AR 2 £ HL H (B &V opa TV pp) (W -0.3 4.0
v TESVZE 2410 51 J L ) N\ H ) Vss-0.3 55 \%
" 6 FC At 51 _E 0 A R Vss-0.3 Voo + 0.3
| AVox | AN [F AL 5] (A H R 22 - 50 "y
| Vssx- Vss| AN [E) 5| I TR B E R - 50
Vesorem ESD L b R (AP 2Y) 143117
1. FrE B HYE(Voo, Vooa) 1 (Vss, Vssa) 51 Il 25046 2038 32 B AMEE 0 86 B W Bt R 4 b
2. VAR R A, BTSSR 42,
3. Y45vEZ5| i A5.5V, VDDAREKT2.25V.
F* 4-2 AR
e R BXEY BAfL
lvop 2238 VooIV poa HLIEZE [ 45 HL I (A R H 37) 0@ 150
Iveap 23 VCAP HLYRZR 1) 2 i (W@ 1000
lss 23 Vs 24 1 A FL (U 1 F ) (D) 1150
| AR VOFZ 1 51 I (i HH VEE e 12 mA
° A RO 31 J_E B L 12
NRST 5| I3 N R -5/0
I INJ(PIN)(Z)(a) ~ y
WD [ ME N R +/-5
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1. JFrAMHEIE(Vop, Vears Vooa)MI(Vss, Vssa) 5L AR ZE RSN RV E N R R S E.

2. ABVN>Voolt), F—MEFENER: HViIN<Vssi, AN REVEANRT. ey AR R KE, BERESEER 4-1.
3. RENEANHG S TRESRBER. WEE4.3.29,
4. RABCKHERE, SFVookkHI R 90.1Vop.
%43 RERE
s ik kg Hfr
Tste i A7 J3E 1 -40 ~ + 150 °C
T K IRE 125 °C
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4.3 TAE%AF
4.3.1 BAH TEFM

* 4-4 B TE%M
&5 e 21 %AF B/ME BKRE L:<¥ VA
Arm® Cortex®-M7 B4
fcru VCORE = 0.9V - 600 MHz
facLk AXI g VCORE = 0.9V - 300 MHz
froLk AHB I g2 VCORE = 0.9V - 300
MHz
frcLk APB I g VCORE = 0.9V - 150
Vb P A H - 2.3 3.63 \Y;
VbpA TR o TAF s R DA VopOA[F 2.3 3.63 \%
VAT FE s TR E - 2.3 3.63 \Y,
Ta WREEERS T7) e RINRJHFE -40 105 °C
T SRS g7 -40 125 °C
VCAP VCAP HiJE - 0.9 0.99 \Y,
1. A P AH [E] B EE YR A Voo A Vopa it 1, 7F _EHATE# EVERAR], Voba 5 2/ T 5045 T Vob.
91/ 165 R4 AR f7FR 4 7 Nations Technologies Inc.

1% +86-755-86309900 (5 E.: +86-755-86169100
fE4t: info@nationstech.com Hi%w: 518057



~\X
%, EREANa

tion &

ERREAK

4.3.2 VCAP SN B A
ARSI R AT 7E VCAP 51 b B2 41 3 HLACS Cexr 51 VCAP 31 BISRSCHL. % 4-5 355 T Cexro
VCAP 5| AT EB AN IR L 25 2%

4-5 M ELZE Cexr
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ESR
RLEAK
1. ESRZERHICHLFR
%% 4-5 VCAP TR A
Gine) ZH *1
Cexr 4hEE LDO 22uF + 4/ 0.1uF
ESR HM LA ESR <100mQ
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4.3.3 b H AN B S B TAE A
TP B SO RIRE 4-4 5] IBREEREE (25 °C) F LA .

K 4-6 AT N /e
&5 B4 %M B/ME BAE L

Voo b FH#E# 30 TBD

tvobp - us/'V
Voo T FE 3 30 TBD
Veap LTHHER 100 TBD

tvcap - us/'V
Vear T BE 2 100 TBD

4.3.4 PR LA PRI HIRE HURE
FRF B HO AR 4-4 5 SRR FEQS °C) F A Voo Bk L E R IR

* 4-7 WHRE AL A YRS A YR
ine) S8 M R/ME HAE BRAE LA
AFEC_PRS[3:0]=0101 (_L-7H%) 2.19 2.28 2.36
AFEC_PRS[3:0]=0101 ( F [4) 2.09 2.18 2.26
AFEC_PRS[3:0]=0110 ( |- 7H#) 2.28 2.38 2.46
AFEC_PRS[3:0]=0110 (T~ F&iY) 2.19 2.28 2.36
AFEC_PRS[3:0]=0111 (_ETH#Y) 2.36 2.48 2.56
AFEC_PRS[3:0]=0111 (T~ F&Y) 2.28 2.38 2.46
AFEC_PRS[3:0]=1000 (_F F}#Y) 2.46 2.58 2.66
AFEC_PRS[3:0]=1000 (T~ F&i) 2.36 2.48 2.56
AFEC_PRS[3:0]=1001 (_EFH#Y) 2.56 2.68 2.76
AFEC_PRS[3:0]=1001 (T~ F&Y) 2.46 2.58 2.66
Vevp AFEC_PRS[3:0]=1010 (_ETH#Y) 2.66 2.78 2.86
AFEC_PRS[3:0]=1010 (T~ F&Y) 2.6 2.68 2.76
AFEC_PRS[3:0]=1011 (_ETH#Y) 2.8 2.88 2.96
AFEC_PRS[3:0]=1011 (T~ F&Y) 2.7 2.78 2.86
AFEC_PRS[3:0]=1100 (_EF}#Y) 3.2 3.28 3.36
AFEC_PRS[3:0]=1100 (T~ F&Y) 3.1 3.18 3.26
AFEC_PRS[3:0]=1101 (_EH#) 3.28 3.38 3.46
AFEC_PRS[3:0]=1101 ( FB&#Y) 3.19 3.28 3.36
AFEC_PRS[3:0]=1110 (_-F+#%) 3.38 3.48 3.56
AFEC_PRS[3:0]=1110 ( FB&#Y) 3.29 3.38 3.46
AFEC_PRS[3:0]=1111 (_ - F+#) 3.49 3.58 3.66
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AFEC_PRS[3:0]=1111 (T~ F&) 3.39 3.48 3.56
Vpvphyst® PVD iR i - - 100 - mvV
VDD L5 A7 7
VeoR " - - 1.65 - \Y
VDD T HL & A7 17
VeoR " - - 1.60 - \Y
VeoRnyst POR iR i - - 50 - mvV
BOR_CFG[2:0]=011(_F- F}#) 2.45 25 2.55
BOR_CFG[2:0]=011( F &%) 2.35 2.4 2.45
BOR_CFG[2:0]=100( - F}#) 2.75 2.8 2.85
BOR i/ Nl & BOR_CFG[2:0]=100( T F4Y) 2.65 2.7 2.75
Veor 7 I BOR_CFG[2:0]=101(_LFH%) 3.0 3.1 3.15
BOR_CFG[2:0]=101( T F&Y) 2.9 3.0 3.05
BOR_CFG[2:0]=110( |- 7H#%) 3.3 3.45 35
BOR_CFG[2:0]=110( T F&Y) 3.2 3.35 3.4
AFEC_ALS[3:0]=0110(_EF}¥%) 2.28 2.38 2.46
AFEC_ALS[3:0]=0110( T &) 2.19 2.28 2.36
AFEC_ALS[3:0]=0111( L 7H¥%) 2.36 2.48 2.56
AFEC_ALS[3:0]=0111( T F4#%) 2.28 2.38 2.46
AFEC_ALS[3:0]=1000( |- T}#%) 2.46 2.58 2.66
AFEC_ALS[3:0]= 1000( %) 2.36 2.48 2.56
AFEC_ALS[3:0]=1001( - TH¥#%) 2.56 2.68 2.76
AFEC_ALS[3:0]=1001(F &) 2.46 2.58 2.66
AFEC_ALS[3:0]=1010( |- T}#%) 2.66 2.78 2.86
AVD R A AFEC_ALS[3:0]=1010( T F£¥Y) 2.6 2.68 2.76
Vave bl AFEC_ALS[3:0]=1011(_ET¥Y) 2.8 2.88 2.96 v
AFEC_ALS[3:0]=1011( T F##%) 2.7 2.78 2.86
AFEC_ALS[3:0]=1100( |- T#%) 3.2 3.28 3.36
AFEC_ALS[3:0]=1100( K [%Y) 3.1 3.18 3.26
AFEC_ALS[3:0]=1101( - TH#%) 33 3.38 3.46
AFEC_ALS[3:0]=1101( K %) 3.2 3.28 3.36
AFEC_ALS[3:0]=1110(_EFi) 34 3.48 3.56
AFEC_ALS[3:0]= 1110( F B&#Y) 3.3 3.38 3.46
AFEC_ALS[3:0]=1111( L FH) 35 3.58 3.66
AFEC_ALS[3:0]=1111( K F&#) 3.4 3.48 3.56
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|TRSTTEMPO<1> ‘Eﬁ%éiﬂﬂ‘l‘ﬂ ‘ - - 0.35 ms

1. HBTHRIE, A7 HIR,
4.3.5 P B I BREL L R
T S HUR AR T 44 51 IFRBER (25 °C) TR Voo fEHL LR F IR .

RASHNERSHEEE
=) B %A R/ME HRUE RAHE LA
Vs P L R oA L -40°C< Ti< +125°C 1.164 1.2 1.3@) \%
2T H A Y R
Ts g JER, ADC FR LR - 2 17.1@ us
I
IREHENMAHEE | vDD =3.3V
AVec - - TBD mv
= -40°C< Ti< +125°C
Teoeff TR 2L -40°C< Ti< +125°C - TBD - ppm/°C
1o SRR SRAE I (] JE I S v 1) 22 R RS 3
2. BHBIHRIE, AEEF IR,
95/165 RS A 47 7 P2 5] Nations Technologies Inc.
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4.3.6 HLH B IR A1

R RE R 2 SO 2 0 A 10 h7, XSS MR B 20 TR . SRBURAE. /0 3R 7= Hhi
PR . TARMIA . 1O M BE R A2 F7ErP b 28 i B DL R AT RO S %,

L AR AT EE BB, 3 0P 44,

A T T R AR F R IR, S RAERIT — B I RS

4.3.6.1 BEKHIREFE

petiby SR IE I

B TE 1O 5L TR, FRERES]— AN A HF L ——VDD B VSS(L 71 #k).

B TE ML T O HRAS, BRAEREI A .

W TCM {EA 2 IR 7 vl I ) 8 8 1) T 6 1247 (1 B BT %

RS TUCNREI B (R XA S L A B B SRS & 2 AT ).

B CYTFEANEI: AXIL AHB. APB ISR AL B 25Ok

B VDD=3.63V, Zilf% T 125°C.

K 4-9 FIZE 4-10 FA B E, RRIEABHEE(25°C, 85°C. 105°C) N, Vear 1 Vop it HL L RIS H

* 4-9 BATEA TR BTEFE, RBZE ITCM BT, fERE Cache

v Ta=25°C Ta=285°C Ta=105°C B
S X4 fsys .
= lvcap lvbp lvcap Ivbp lvcar lvop iz
SRR ER, B2 goom 246.9 TBD 3475 TBD 4475 TBD
ok ML
J‘é’?]t Hbﬁﬁﬁ&[\uv
Hist VDD=3.3V, 400M 207.8 TBD 280.9 TBD 375.1 TBD
Vcar=0.9V
loo® | TH) p T mA
# H‘ ’ ,
HE R i * 600M 128.3 TBD 213.4 TBD 279.0 TBD
: BT A
CER ~
VDD=3.3V, 400M 111.3 TBD 162.9 TBD 226.5 TBD
Vcar=0.9V
1 HZEA ISR, ATEAE =,

& 4-10 BERRAE S T B HIREFE, RIBTE ITCM 1217, 2268 Cache

v Ta=25°C Ta=85°C Ta=105°C L)
o ZH %AF fsvs
= lveap lvop lveap lvop lveap lvop (U4
wge | TR BERE | s00m 246.4 TBD 322.1 TBD 4206 | TBD
ot || A A
P T
VDD=3.3V, 400M 1711 TBD 242.4 TBD 3345 TBD
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THYy Vcar=0.9V
fepiz | SRR, OCH] 600M 98.2 TBD 148.3 TBD 209.6 TBD
7 F A,
VDD=3.3V, 400M 70.3 TBD 118.9 TBD 178.0 TBD
Vcar=0.9V
1. GBS REE, AEAFE R,
4.3.6.2 RIhFER BB IEFE
MCU 4&bF R 51 51
B a0 5 AL T AR, FREER— NS E——Vop B Vss(TEf120)
B A MAMEEAL T R APIRAS, BRIAERRA U o
F 4-11 FEPIAFHUEER T R R IR I
Ta=25°C Ta=85°C Ta=105°C 2
et e 21 %AF £z
lvcap lvop lvcap lvop lvcap Ivbp
STOPO 1
IR TE AN P 8 RC YR 3 2 AN il IR 777 2%
AR X 51 | TBD 455 TBD | 955 | TBD
AT RPPIRAS, BT GPIO A FAERLIR A
N LR
) fE IR 254797, RTCHTIF, IWDG 3% mA
STANDB | . 043 | TBD 3.37 TBD 6.70 TBD
B, Backup SRAM {4
Y AR
[ Y R
. REIR 24T, RTC %M, IWDG &
it 042 | TBD 3.36 TBD 6.65 TBD
1, Backup SRAM A4
1. AWM RHE, NEEF IR,
# 4-12 Vpar R F R KB
;<1
i) 5 A Ta=25°C | Ta=85°C | Ta=105°C &
[\
Vear #5230 T 4 Vear=3.3V, {K# k¥ 2% X, RTC KM,
lop® 59.1 3324 591.1 HA
S FE I IWDG /4], Backup SRAM A5

L ELR OB RORE, e TR,
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4.3.7 SR PR T

4.3.7.1 FIEANERETBPIR (HRERATBED

AN S RS et T A/ B P I e
g, HSE dkvz ek M, S 51 BDARTE /0.
AR AE 5 AT 53R 4-13, HEF N Bl A BIE A 4-6 P

AR 4-13 TSN A 7 I B AR )

&/s S %M B/ME HWRIE BXE L:<¥ivA

fHsE-ext FH P AR B A @ 4 25 50 MHz

VHsEH OSC_IN %\ 51 i e o~ v VDD=3.3V., 0.7vDD - VDD \Y
Ta= -

VHsEL OSC_IN % X\ 51 BN H~F L 40~105°C Vss - 0.3vDD \%

tw(HsE) OSC_IN =BR[] @ 7 - - ns

1 B RIE: .
4-6 SR R AN PR AR ST -

VHSEH —_—
90%

10% |
VHSEL [ — =

L (HSE) - =t f(HSE) +—>ItW(HSE) - tW(HSE)

«—THsE——»

f iR
0SC_IN
JuUue —

External Clock Source HSE_ext

4.3.7.2 (EAN BT EFIRE (SMEBITBH)
AT, LSE HEias i, HMATI IR 110, AMESIEE S DA &3 4-14 RHE, HEZEIIN B
NN 4-7 Fis. .

R 414 (RSB P i s o)

i 24 1 ®/ME HAE BXME LEiva
fLse-en FA P AM I 4% ) VDD=3.3V, - 32.768 1000 KHz
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0SC32 INfABIHE | Ta=-40~105C

V - 0.7vDD - VDD Vv
LoEn H1 P LR

OSC32_IN % A\ 5| FIk

\Y - Vss - 0.3vDD Vv
LoEL H T L

0SC32_IN kA% i

tw(LsE) e - 250 - - ns
1. H&IHRIE.
B 4-7 SRR SR e
A
VI SEH —
90%
10%
VLSEL ) E— — .
t
Ur(LSE) > » tfLse) | TIW(LSE) <« LW(LSE)
T | SGE—»
I
External Clock Source
JLuuo =

4.3.7.3 FIESMERET SRR (SMER IR/ B

IR ANER (HSE) I e ] i 4 %5 48 MHz S iA/Fa il IR A IR G a5 2 it . ARBLS T (5 B8 T R R €
AR AN R T R PE AT 4 2R . RN, IR AR AN D3k B A B AU W] R SEIL RV ae 51 A, LU
R FRUR SIREE R ] A OCIERASRFIE (IR B3, R MR, 18R A IRES &R . .

& 4-15 HSE 4~48MHz 33 225510

e ¥ %A@ B/ ME HRE BAE BAfr
f PRG A INEE - 4 25 48 MHz
R gL BE - - 200 - KQ
JashHe - - 4
VDD=3 V, Rm=30 Q, CL=10 pF at 4 ] TBD ]
MHz, TRIM[2:0]=010
VDD=3 V, Rm=30 Q, CL=10 pF at 4 ] TBD ]
HSE Iz H, MHz, TRIM[2:0]=100(%kiN)
IDDHse - mA
i VDD=3 V, Rm=30 Q, CL=10 pF at 8 ] 12 ]
MHz, TRIM[2:0]=010 :
VDD=3 V, Rm=30 Q, CL=10 pF at 8 ] 179 )
MHz, TRIM[2:0]= 100(2ki\) '
VDD=3 V, Rm=30 Q, CL=10 pF at 16 ] 15 )
MHz, TRIM[2:0]=010 :
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VDD=3 V, Rm=30 Q, CL=10 pF at 16

MHz, TRIM[2:0]= 100(2ki\) i 219
VDD=3 V, Rm=30 Q, CL=10 pF at 32 ] 165
MHz, TRIM[2:0]=010
VDD=3 V, Rm=30 Q, CL=10 pF at 32 ] » 56
MHz, TRIM[2:0]= 100(%ki\)
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 43 ] TBD
MHz, TRIM[2:0]=100(%ki\)
GMoritre é’gg"% # RE - . 15 mAN
tsuHse)@ Ja B A VDD B g - 2 5 ms

1. BETHARIE .
2. EPRAR R S 20 R P I IR AR G R 25 H
3. B TE) Y FE L BAE tsu chses JB SRS TR]TRT 2/3 B B,

4. tsumse)se A s a), 2 AR REHSEFF RN 2, H 252 5E 8MHZIR % X BEIS [8] . 1X N EE R TE — MR AE I S A T PR 2%
INEASR], ©a] BRI A ) AN [ T AR R,

JE: X/FCLL FICL2, ZERAE/M 5 pF £ 25 pF (HE) V5[ P57 8 i i 254, XL 855 8 s i il it o B
M FT 5 i R B TR AT ER (R 4-8) o CL1 FI CL2 JFHE RS Hfdl. di i i i 275 0 — g i 3, © 4 CL1 f7
CL2 #9EIA & FHIE CLL FICL2 HIA DI, Z0H PCB FIMCU /I z5if- 5 2E i (A4 10 pF 1E K 5] IR B 2 &
BHIHIEAS 111D

Bl 4-8 13/ 8MHz &2 i) S B B

Resonator with

integrated capacitor C
. OSC_IN f
I | C— i
| L! v r. | cain =
I | Resonstor control
I 'l,—'\/\/\,—[
_— e e - - =
= Co Re @ | 0sc_out

1. Rext i b i AR AR RF AR R

4.3.7.4 RSB BPIR (MR SR R/FR &)

RSP RI Bf (LSE) W] A ] —> 32.768kHz [ dh A /M B R & (RARRLE) MIBRIIIRG 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 FONUS B AR E I 18] o A7 0 A IR &% (1 PR 40 S B (O
LR S, WM AAR) T . (X SRR S A RS R A I R U R TC IR AR R)

100/ 165 B ARG PR A E Nations Technologies Inc.
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JER: W F CufICL, FEHETENTEAN IR HREFFEZERAT b T e #%o 7 Cu A1CL A#
HFZH. g5 1EHIE 8 5 L Cu FT Cuo B9 1T 45 HE 51 26 25 19 24

F#HHZECL {7 (115 : CL=CL xCr2/ (Cr+ CL2) + Cstray, A Csuay A2 7/ HilH1TH 25 F1 PCB # 2 PCB K
W7

. QniRERE T — MR CL=6pF HEIR#S I H Caey=2pF, N CL1=CL.=8pF.

% 4-16 LSE 3% &kt o

#E BH %A B/ME SR B Bfr
f PR AR AR - - 32.768 - KHz
R J 5 L BE - - 100 - KQ
RIRENRE - 300
HHARIRBh g - 400
IDDvise LSE Bz B nA
s IRBh e - 550
= IKBIRE ) - 1000
RIREhRE - - 0.5
R IKBhBE - - 1
GMeritmax R KIEG w5 S uA/vV
R IREhAE - - 2
HIREhfE - - 3
tsu JA B ] VDD - 2 - s

1 HGETHEGRIE, AL P,

2. tsuwse R JE SR AL, MK RELSET R E, B 215 205 132,768 KHz IR %X B 0] o 1X AN UE & 7 — /MR HE I & A
RS LA R, EnT R S A HE R AR R T AR R

101/ 165 FE RBEAR AT AR A E Nations Technologies Inc.
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Bl 4-9 {3 32.768 kHz A fr) S U 37

MCU
Low-power
Control Amp
Rr
VW
IN (! 1 OUT
L L
0
Xtal
Cuh = —_— Cp

4.3.8 WESI SRR
% 417 B Fe 4-19 TP I BB ARIE R 44 BOA HOFREEE BT VDD LI R £ £ T AT 0 575 H

4.3.8.1 64MHz W& N E PR 25 (HS164)

& 4-17 HSI64 1535384614
=) ZH XA B/ME HAUE BAE BAr
VDD-3.3V, Tss 25 degrees C,
f PR o 63.68 64 64.32 MH
HSl64 AR i z
TRIM YAk VIS - - 0.5 - %
USER TRIM s s )
COVERAGE F P RUHEE S uE | 232 steps +4.79 +5.60 %
VDD=3.3V,T)= -40~125C, 5 i ) %
T BRI [ AL B
= 3 BRL gk
ACCHsiea ZSIM e OR
E
VDD=3.3V,Ts= -20~105°C,
Nated e -15 - 15 %
L Y 1 [ 37 B ’
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VDD=31t0 3.6 V - 0.025 0.05
HSI64 &35 44
AVDD(HSI48) 4 VDD fig38 {Z %
VDD=23Vt036V - 0.05 0.1
tsu(Hsles) %SI 21 23 JE BT - 1 6 10 us
DuCy(HSI64) | 25t - 45 50 55 %
IDD(HsI64) HSI #= % 75 Th#E - - 250 350 MA
" Tt R 5 28
N jitter ARG B AR - - TBD - us
- B i RS 56 A4
P jitter VB AR 2 - - TBD - us

4.3.8.2 HIEAN IR G 2 (MSI)

£ 4-18 MSI ¥R 35 3L 4514

e ¥ &M B/ME LRI BAE B
f i VDD-3.3V, Ty =25°C, itk 15.84 16 16.16 MHz
Ms! ” J&, ik MSI=16MHz ' '
TRIM RN RS - - 0.175 - %
USER TRIM o e e ) .
COVERAGE FH PR 78 i Y +32 steps +4.79 +5.60 %

VDD=3.3V,T)= -40~125°C, I 5 ) ) %

VIR A [R5
ACCuwsi MSI 35 7 4% R

VDD=3.3V,T= -20~105°C, i

\ o -1.5 - 1.5 %

8 1 [ 37 ’
tsuvisy MSI & % 2% J5 sl [a] - - 4 6 us
DuCy(MSI) 52 H - 45 50 55 %
Iop(vist) MSI k% 25 DA - - 150 200 nA
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£ 4-19 LSI 3R 5 4tk
#s e 20 A B/ME HRE BAE BAr
igcg\fa'ibration' VDD 31.36 2 32.64 KHz
et i VDD =23V ~3.6V, T, = 30.4 32 33.6 KHz
-40~105°C
tsu(si @) LSI ¥z 2% Ja shi e 70 120 us
Iop(Lsi) (3) LSI %% #s D6 1.2 2.4 HA

4.3.9 NKTHFEAR A e BE ) A 1]

K 4-20 FI| H R ER N (]2 AE — > 64MHZ [¥] HSI RC #I% 3 7% (1 R R B Bl

g AR AR ST e -

B STOPO
B SLEEP

o, STANDBY #ix: W8hE 2 RC 1R 8%
W I e s 2t N SLEEP #EZN BT FH IS 4

FIT A TR R] 2 A5 FH PR SR IR RE (25 O)RMBE L LR AT & 3% 4-4 IR 25 RN =15 3

=

==X

o M IS {5 FH AR B A 224 i

R 4-20 {RTHAER R R ]
w5 2 HAEEO BT
twusLeep A B HRASE 2 g P 15 Cycles
twusToro MAFHUELE O P 5.9 s
twusToBY MRERLASE Znge i 11.82 us
4.3.10 PLLY}
* 4-19 MR 4-22 | IS HOR A - EEIRFE (25 °O) ML LR RS IR 4-4 25 AH I E 153,
4.3.10.1 PLL1/2/3 %5k
& 4-21 PLL %%
Bfl
s 2 L:2Wiv
B/ME HwAEE | RXEO
. PLL % A\ 4@ 4 25 64 MHz
P PLL 3 N\Ff b 555 L 40 50 60 %
feLL_out PLL fi5 45040 H B 400 800 MHz
104/ 165 R4 AR f7FR 4 7 Nations Technologies Inc.
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tLock PLL Ready ¥87~ 5 5 % Hi s ] - - 150 us
Jitter Rms cycle-to-cycle jitter @800MHz - + ps
fvco_out PLL VCO output 400 - 800 MHz
lpLL Operating Current of PLL @600MHz frequency. - 25 mA

1 WAL, AL PINK.
2. WEHSMERCHREIRE, MTARIEPLLAIA R &0 A2 5 oL _outib T RVFIEHIK .
4.3.10.2 SHRPLL ¢t
# 4-22 SHRPLL 5%
HifE
Ziincy 28 LA
®/ME HAE | BXEY
SHRPLL fiy A F 4@ 4 25 64 MHz
fSHRPLL_IN
SHRPLL #y A\ 23 Ll 40 50 60 %
fsrreLL out | SHRPLL 5450 H i 400 1250 MHz
tLock SHRPLL Ready #57~15 5 % i i ] 10 62.5 125 us
Jitter Rms period jitter @1250MHz - 2 ps
IsHRPLL Operating Current of SHRPLL @1250MHz frequency. - 4.8 mA

1 HZGEWEEE, AEE PN,

2. WEERMHIEMNEIRE, MRS SHRPLLA AR £ 5% 415 fsurpLe_outhb T SUVEVE A -

4.3.11 4%t B (R S BUR )

T AFRKMKESD, ES, LU), fIHREERIET 7, 08 R dE A7 5m B Ak & & i B U 7 T

PHRE .
F L (ESD)
i EE TBCHE, (— AN IE PP Rk 4R i 18] B — R0 B e — A S e k) e in 2810 B 5 o R P 5 DL
2 4-23 ESD 455 KfE
s BH %M il BAME® Hpr
) Ta=+25 T, & MIL-STD-883K
VESDHBM) B PRI R LR (AN AR 3A 2000
Method 3015.9
Y
) X Ta=+25 T, % ESDAJJEDEC JS-
Vespeomy | i EEL S FRL FEL R (70 L 1AL A AL RY) c3 250
002-2018
1. HZEAETEEH, AEA =R,
105/ 165 H R AR R4 2 5 Nations Technologies Inc.

Hihk: ERIT R L X AL X R iR 109 5 ERBEAKE
Hig: +86-755-86309900 {5 E.: +86-755-86169100

fE4t: info@nationstech.com Hi%:

518057




ay

4 i «
W, ERiAkNation &

ERREAK

BASRBI(LY)
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R 424 B
iy 4 A HA
LU iR ER IS Ta=+105C, ff& JESD 78E A
4.3.12 Trifas Rt
R 425 ARSI
Ziincs 248 %AF B®/AME X0
Newo SRR Th=2omebe 1 I
Ta=-40~+105<T 5 Jiik
treT HE R Ta=-40~+105<T 10 i
trroG T miE Ta=-40~+105<T 1 ms
J X HE R (4K) Ta=-40~+105<T 2 ms
e FEERE (2MD Ta = -40~+105<C 2000 ms
4.3.13 1/O¥s O 554
SN

BRAEREA UL, N RIS BRALIR 4-4 R AFIER 2. I 1/0 B AR & i CMOS A1 TTL.

F 4-26 1/0 FAen:

e ¥ %AF B/ ME HAE BAAE L:<¥ivA
. Vop=3.3V 2 - Vop
ViH WA ETE
Vpp=2.3V 1.7 - Vbobp v
N Vpp=3.3V VSS - 0.8
ViL LnPN(IMEER =N
Vop=2.3V VSS - 0.7
o R - Vpp=3.3V 200
Vhys R A 2 2% FE R R i O mv
Vpp=2.3V 165
SDRAM IO
VL sdram Vpp=3.3V 2.3 - Vb \Y/
LIP30 =0
VIH sdram SDRAM 10 Vop=3.3V VSS - 0.9 \Y
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H N L LR
SDRAM 10 Jiti 2 5 fi & 2% L&
Vhys sdram Vpp=3.3V 200 - \
pIENG O

kg iy NI LR Voomhaximum 5 - 5 HA
Vpap=0 & Veap=Vop®

Ifs IR FLI for FT GP1O® Vop=0, Vpap=5.5V 20 uA
A VDD=3.3v,Vin= Vss 16 - 61.4 kQ

Reu 59 _Fr R L H@
VDD=2.3~3.3v,Vin= Vss 16 - 1426 kQ
N VDD=3.3v,Vin= VDD 16 - 61.4 kQ

Rep 95 N HIEEREEBH®
VDD=2.3~3.3v,VIN= VDD 16 - 142.6 kQ
Cio 110 5| Bt Ha 75 - - 5 - pF

I N

A R A R BT O T IR R L R . HER G VPSR, AR A
%/100mV.,

W RAEAR AR 5| AT S e L (08, U s H o v) R v T R R A
AR i B R B A — N AT TR R IPMOS/NMOS SEE) .

Veap /248 10 & I HE .

FrA 10 b I 2 CMOS il TTL iR (A L E), eI SR T 2 80™ 1 CMOS T2 TTL &

£

A X3 LA
GPIOGHE H 4 A/ 1 i 1) A] DLW S st ) 22 35 +/-12mA Bt FERT P R A, /O B3 B 6 SR UE SR B FELR
AT 4.2 7545 A0 e K AE (A -

W A 10 5 A Vop F3REU HLAUEAT, 0B MCU 7 Vop F3REUR RIS AT L, AN R 4o e K4
SEMH IVDD(E 4-2).

B 1O u TSI E A Vss FJEH T ELFLEAT, N MCU 7E Vss B3 H MR RIS 1T B, ASReei 4%
RAEE IVSS(EE 4-2).

R

BRI, 32 4-29 B H I S H0R A T PR IE B (25 °C)F Voo At L R A& 3% 4-4 R4 ES S Tl
[ 1/O ity 1 #7232 CMOS T TTL 1176

£ 4-27 FT 10 BFFE RO
. loH, lot, loH, loL,
IXEEH L: ¥4
VDD=3.3V VDD=3.3V VDD=2.3V VDD=2.3V
2 2.7 3.3 19 2.3 mA
4 5.7 6.6 41 46 A
8 11.2 133 8 9.3 mA
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‘ 12 ‘ 16.8 19.9 12.1 139 ‘ mA ‘
1. HEWIHRE, AEAF IR,
% 4-28 TC 10 W ke /1RO
_ lon, loL, lon, loL, o
IRBNER L:<¥ivA
VDD=3.3V VDD=3.3V VDD=2.3V VDD=2.3V
2 8.1 6.1 3.1 45 mA
4 16.2 12.2 6.2 9.1 mA
8 28.3 21.4 10.9 16 mA
12 441 335 17.2 25.2 mA
1. HEWHRE, AEAFRINER.
R 4-29 Fr B RO
5 S5 %M B/ME BXE v
Vop=3.3V, lo.®=2/4/8/12 VSS 0.4
Vo ® A A HL P
Vop=2.3V, lo.®=2/4/8/12 VSS 0.4
\Y
N Vop=3.3V, lon®=2/4/8/12 2.4 Vb
Vor@ e P
Vop=2.3V, lon®=2/4/8/12 2 Vb

B IR B EL R Lo A AR 4 1BAG 3R 4-2 7R 25 it B R BUE M, B o B /S FN (BT /ORI 1 D) A se i lvss .
R B ER o A UG S8 G R 4-2 7R 25 H I 4 X B KA e 1E, (B o) /S AN (BT | /O BEIAN 2 il B A s i Ivoo -
HZEA ISR, ATEAE =il

SEFRERBNRE 1 WLFK 4-27.

. PC13,PC14,PCI5ATE MG E N

e HH 22 st TR 4 1

FRAEREA UL, 3K 4-30 FIER 4-31 71 SR M AR (25 O MM L R fF &3 4-4 RN =152,

I N I

R 4-30 FrHmERSE (TC10) ©

Cww | % 4f RME | B | A
C=50 pF, 2.7 V< Voo3.6 V : 19
C=50 pF, 2.3 V<=Vop=2.7 V : 10
C=30 pF, 2.7 V=Voo=3.6 V : 31

Fmax® B KA C=30 pF, 2.3 V<=Vo0<2.7 V - 16 MHz
C=10 pF, 2.7 V<=Voo=3.6 V : "
00 C=10 pF, 2.3 V<Vpo<2.7 V - 48
C=50 pF, 2.7 V< Vpp<3.6 V - 17.9
it e v SR HCF R B | C=50 pF, 2.3 V<Vpp<2.7 V - 335

tltf E};'Eiiﬁ gﬁe WPERET 3R, 27 Vavor3 6 v - 1 ns

C=30 pF, 2.3 V=Voo=2.7 V : 205
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C=10 pF, 2.7 V<Vop<3.6 V a1
C=10 pF, 2.3 V<Vop<2.7 V 77
C=50 pF, 2.7 V< Vpp<3.6 V 51
C=50 pF, 2.3 V=<Vpp=2.7V 32
C=30 pF, 2.7 V<Vop<3.6 V 85
Fmax(® g C=30 pF, 2.3 V<Vpp=2.7 V 45 MHz
C=10pF, 2.7 V=<Vpp<3.6 V 2292
C=10 pF, 2.3 V<Vpp<2.7V 118
01 C=50 pF, 2.7 V< Vop<3.6 V 6.6
C=50 pF, 2.3 V<Vop<2.7 V 9.9
i m PR RO R R | C=30 pF, 2.7 V<Vop<3.6 V 41
it :};'Eiﬁ? gﬁ WPERET SR 23 Vavee2 T v 77 ns
C=10 pF, 2.7 V<Vop<3.6 V 17
C=10 pF, 2.3 V<Vop<2.7 V 31
C=50 pF, 2.7 V<Vpp<3.6 V¥ 87
C=50 pF, 2.3 V<Vpp<2.7 VW 46
C=30 pF, 2.7 V<Vpp<3.6 V¥ 143
Fmax® | Bk C=30 pF, 23 V=Vop=2.7 VO - MHz
C=10 pF, 2.7 V<Vpp<3.6 V¥ 339
C=10 pF, 2.3 V<Vpp<2.7 VW 185
10 C=50 pF, 2.7 V<Vpp<3.6 V® 3.02
C=50 pF, 2.3 V<Vpp<2.7 V® 252
BT EME PR Tl [ C=30 pF, 2.7 V=Vop=3 6 VO 241
e Ez Tiﬁ? %1& WFHEET v T v el
C=10 pF, 2.7 V<Vpp<3.6 V@ 106
C=10 pF, 2.3 V<Vpp<2.7 V¥ 198
C=50 pF, 2.7 V<Vop<3.6 V" 138
C=50 pF, 2.3 V<Vpp<2.7 V® 69
C=30 pF, 2.7 V<Vop<3.6 V" 15
Fmax® | Bk C=30 pF, 2.3 V=Vop<2.7 VO o | M
C=10 pF, 2.7 V<Vpp<3.6 V@ 467
1 C=10 pF, 2.3 V<Vpp<2.7 V@ 260
C=50 pF, 2.7 V<Vpp<3.6 V@ 252
C=50 pF, 2.3 V<Vpp<2.7 V@ 5.05
fi 1 o PP B RSP R B
WO | IR s Bl | O30 PF, 2.7 V=Voos36 VI 16 ns
H TR C=30 pF, 2.3 V=Vpp<2.7 VO ”9
C=10 pF, 2.7 V<Vpp<3.6 V¥ 0.77

R4 AR f7FR 4 7 Nations Technologies Inc.
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‘ - ‘ 1.385 ‘
1. WiHRIE,
2. EEIERE SRR
(treth) < 2/3 T
Wt <1/20T
45%< 15 5% Hi<55
3. N FEFRIAN LT 1] 235 R SO R 90% AT 10% Z 18], LA 10% AT 90% < [Al.
4. JAMAMERS.
R 431 K EE (FT10) O
Cwm | S sH 4t RME | BOCE | A
C=50 pF, 2.7 V< Vop<3.6 V - 13
C=50 pF, 2.3 V<Vpp<2.7V - 6
C=30 pF, 2.7 V<Vpp<3.6 V - 20
Fmax® LSS C=30 pF, 2.3 V<Vo0o=<2.7 V - 10 MHz
C=10 pF, 2.7 V<Vop<3.6 V - 46
00 C=10 pF, 2.3 V<Vpp<2.7V - 24
Fast C=50 pF, 2.7 V< Vpp<3.6 V - 26.4
C=50 pF, 2.3 V<Vop<2.7 V - 488
Bt e RS N BE | C=30 pF, 2.7 V<Vpp<3.6 V - 17
titf Eﬁﬁﬁjﬁgﬁ WP e oF, 23 Vevor2 T v - 311 ns
C=10 pF, 2.7 V<Vop<3.6 V - 77
C=10 pF, 2.3 V<Vpp<2.7 V - 136
C=50 pF, 2.7 V< Vop<3.6 V - 26
C=50 pF, 2.3 V<Vop<2.7 V - 13
C=30 pF, 2.7 V<V0p<3.6 V - 40
Fmax® RS C=30 pF, 2.3 V=Vop=2.7 V - ” MHz
C=10 pF, 2.7 V<Vop<3.6 V - 86
ol C=10 pF, 2.3 V<Vop<2.7 V - 46
Fast C=50 pF, 2.7 V< Vop<3.6 V - 132
C=50 pF, 2.3 V<Vop=2.7 V - 248
ot s P BT RO R BE | C=30 pF, 2.7 V<VDp<3.6 V - 8.6
b/t E};'Eiiﬁ] gﬁ WTPHERT 30 5F, 23 Vevor2 7 v - 161 ns
C=10 pF, 2.7 V<Vop<3.6 V - 4
C=10 pF, 2.3 V<Vpp<2.7 V - 73
C=50 pF, 2.7 V<V0p<3.6 V@ - 50
10 Emax® NS C=50 pF, 2.3 V<Vpp=2.7 VA - 36 MHz
C=30 pF, 2.7 V<V0p<3.6 V@ - 75
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C=30 pF, 2.3 V<Vpp=2.7 V® 39
C=10 pF, 2.7 V<Vop<3.6 V¥ 151
C=10 pF, 2.3 V<Vpp=2.7 V® 83
C=50 pF, 2.7 V<Vpp<3.6 V¥ 6.97
C=50 pF, 2.3 V<Vpp=2.7 V® 965
o B PRI P R B | C=30 pF, 2.7 V<Vbp<3.6 V@ 466
t/td® E@iﬁiﬁfﬁ%{& P 3 = T C=30 pF. 23 VVor 27 VO v ns
C=10pF, 2.7 V<Vpp<3.6 V@ 2 96
C=10 pF, 2.3 V<Vpp=2.7 V¥ 4
C=50 pF, 2.7 V<Vpp<3.6 V¥ 72
C=50 pF, 2.3 V<Vpp=2.7 V® 38
C=30 pF, 2.7 V<Vbp<3.6 V¥ 106
Fmax® | BoRaI C=30 pF, 2.3 V<Vop<2.7 V® 5 MHz
C=10 pF, 2.7 V<Vop<3.6 VA 202
" C=10 pF, 2.3 V<Vpp=2.7 V® 113
Fast C=50 pF, 2.7 V<Vop<3.6 V¥ 4.82
C=50 pF, 2.3 V<Vpp=2.7 V® 8.9
o B PR E O R B | C=30 pF, 2.7 V<Vpp<3.6 V@ 398
i/t Eﬁﬁﬁgﬁ PR S F 23 Vavoo2 T VO oo ns
C=10 pF, 2.7 V<Vpp<3.6 V¥ 165
C=10 pF, 2.3 V<Vpp<2.7 V® 208
BRI -
IR R AR (R E SRR
(tr+tf) < 2/13T
WAt < 120T
45%< 1 7 <55
T B AL B )43 S SR IR ) 90% T 10% 2 M), DL 10% FiI 90% ] .
Ja FAME R S .
111/ 165 R AR 77 PR 24 7] Nations Technologies Inc.
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B 4-10 O\ H A it s

EXTERNAL OUTPUT on

90|% 10%
I I

CL

A tr(IO)out ) A tf(IO)out ) I |

| | | |

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

55%) when loaded by CL specified in the table “I/O AC characteristics”
& 4-11 fE43ER
DVDD VDD DVIDD

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

!

0,
Input ><7D5§6{’D Input 50% VDD

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

4.3.14 NRSTB| jilis i
NRST 51BN IESI (] CMOS T2, el — AN ARAEWTIT( R b, RPU(Z: M3 4-32). KR4l
B, 2 4-32 Bt 105 B A P FRBEIE R (25 °C) Rt i iy IR 2 4 5 4-4 [0 5% LRI B4 31
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F 4-32 NRST 5| pidpite
w5 S %M B/ME RS BAE L::Xiv
ViLnrsn® NRST i NM& P HE VSS 0.3* Vop
\Y
Vinrsm)® NRST % = B FEL R 0.7* Vbp Vbp
Vhys(NRST) NRST Jiti 2 f itk e % L 3R e 70 mV
Rpu 59 _E R ZERHL @ ViN= Vss 30 50 70 kQ
Vinrsm)® NRST i \ S8 9% fik e VDD=3.3V 100 ns
VnersTY NRST Fi N AEJER kb VDD=3.3V 300 ns
1. HEWIRE, AEAFEH IR,
2. LR HBERW A EIE M s B — AN AT IPMOSSEHL . X MPMON/NMOSH 2 1 B BHAR /N(Z) 15 10%) -
& 4-12 K NRST 3| R
VDD
External reset circuit® Reu
NRST®
: _____ _: i II:JT | Filter Internal reset
[ l J_'
I |
10.1uF
| o I |
L i_ _L
1. JEWEIEA.
2. WP UIHRIENRST S| B EALRES IR T 3R 4-32H 5 s KVIL(NRST) LR, BIIMCUARNBETS B R A
4.3.15 TIMSE i 254514
% 4-33. 3K 4-34. F 4-35 F1k 4-36 7| (IS B BTHRILE
A A N S DhRe 51 A G S B, SN, ANEREE B, PWM i ) RRFEE TR, 15 L 4.3.13.
& 4-33 ATIM1/2/3/4 &1:0
w5 i %M B/ME BAE E: Xiv
N N - 1 trimMxcLk
tres(TIM) %Hiﬁﬁﬁ?ﬁﬂ‘lm
frimxcLk= 300MHz 3.33 ns
- 0 frimxcLk/2 MH
fexr CHL 2 CHA 15 2SN B 22 e ‘
frimxcLk= 300MHz 0 150 MHz
Restim EN 2SR - - 16 bit
tcounTeER - 1 65536 trimMxcLK
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MEFE T IR SR, 16 A iHEEs it
frimxcLk= 300MHz 0.00333 218 us
B A
- - 65536Xx65536 trimMxcLK
tmax_count | B R AT RERTTHER
frimxcLk= 300MHz - 14.3 S

L HHRIE, A A,

& 4-34 GTIMA1/2/3/4/5/6/7 $HED

#s ZH A B/ME BAE AL
X s - 1 - trimxcLK
tres(TIM) I 85 HH 1] "
frimxcLk= 300MHz 3.33 - ns
o - 0 frimxcLk/2 MHz
fext CH1 2= CHA4 1) 52 I 28 41 i A3
frimxcLk= 300MHz 0 150 MHz
Restim TEIT 28 HER - - 16 bit
ERET MR, 16 A7 T A ARAT - 1 65536 tTIMxcLK
tCOUNTER
B frimxcLk= 300MHz 0.00333 218 us
- - 65536x65536 trimxcLk
tmax_count | IRCNTTREMITHEL "
frimxcLk= 300MHz - 14.3 S
1. BEWRIE, AEA IR,
F 4-35 GTIMB1/2/3 $#£®
w5 S5 %A B/ME BXE Wi
e - 1 - trimMxcLk
tres(TIM) I 485 4 1) "
frimxcLk= 300MHz 3.33 - ns
, N - 0 frimxcLi/2 MHz
fexr CH1 25 CHA {172 I S8 41 i i -
frimxcLk= 300MHz 0 150 MHz
Restim SEIT 28 HER - - 16 bit
Eprite N iR VAR e di s - 1 65536 tTiMxcLK
{COUNTER
o 5] B frimxcLk= 300MHz 0.00333 218 us
- - 65536x65536 trimxcLk
tmax_count | ICNTTREMITHEL "
frimxcLk= 300MHz - 14.3 S
1. BEWRIE, AEA IR,
2 4-36 LPTIM1/2/3/4/5 40
w5 i %M B/ME BXE B
NN - 1 - trimxcLk
tres(TIM) I 28 5 it ] "
frimxcLk= 150MHz 6.67 - ns
, N - 0 frimxcLi/2 MHz
fext IN2 Fll OUT F5E I 28 F M0 I i -
frimxcLk= 150MHz 0 75 MHz
ResTim SE I 3 43 A - - 16 bit
tcouNTER - 1 65536 tTimxcLk
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R T IR B, 16 SIS
frimxcLk= 150MHz 0.00667 437 us
o JE B
L - - 128x65536 tTimxcLk
tmax_count | B KT REMITI4
frimxcLk= 150MHz - 55.9 ms

L HHRIE, A A,

4.3.16 SDRAM¥#1E

Kl 4-13 SDRAM #EH 7B

| w(sprAM cLK) |

e W i U W e W W an W W

1
td(SDRAMiBA)—’!_:« | I | ! —>:—<—th(SDRAM_BA)

SDRAM_BA[1:0] X Bank i X

td(SDRAM_A) I | I | | |
L

1 I I | |
SDRAM_A[12:0] X Row j X Column 0 X Column 1 X Column k X Columnn X
I
T
|

—+——f*— th(SDRAM_A) ;

I | I th(SDRAM_NCE)
SDRAM_NCE[X] H— td(SDRAM_NCE) i

| ) : |

I
T td(SDRAM INRAS) |
SDRAM_NRAS I b
| I pr— P th(SDRAM_NRAS)
|

td(SDRAM_NCAS) i

!

th(SDRAM_NCAS) !

SDRAM_NCAS

I
I
I
I
|
SDRAM_NWE / :
I
I
I
I
|

.

ts(SDRAM_DI)

T |

I
K Data 0 X Data 1 X Data k X Datan X

T 1
th(SDRAM_DI)

SDRAM_D[31:0]

& 4-37 SDRAM £Hf @

Symbol Parameter Min Max Unit

tw(SDRAM_CLK) SDRAM_CLK J4 1} 7.51(133M) -

td(SDRAM_BA) A7t DX SR 5 ) - 4.0

tn(SDRAM_BA) AE i DX 3 LR R I (1] TBD -

G(SDRAM_A) | AL (fx /31 2 ] § 20 "

th(SDRAM_A) k(7 /51)) PRAF A 1] TBD -
ta((SDRAM_NCE) Jr %A R [A] - 4.0

115/ 165 AL A A5 B4 5] Nations Technologies Inc.
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tn(SDRAM_NCE) e AR RR I [A] TBD .
ta(SDRAM_NRAS) | SDRAM_NRAS £ &kt ] - 4.0
tn(SDRAM_NRAS) | SDRAM_NRAS {#¥5ir 8] TBD .
ta(SDRAM_NCAS) | SDRAM_NCAS £ &kt ] - 4.0
th(SDRAM_NCAS) | SDRAM_NCAS {#F5r}a] TBD R

ts(SDRAM_DI) R G PN VAT 1.2 -

tn(SDRAM_DI) A\ DR FRR I (] TBD -

& 4-14 SDRAM B FHE

| w(sDRAM_CLK) |

SDRAM°L“m7\/\[\f\/\f\/

td(SDRAM.| BA7—>|—|<— | —>]—<—th(SDRAM BA)
SDRAM_BA[1:0] X Bank i
T T T T
td(SDRAM_A)
wORAMA) | < | l | | I
e | L1 I X L L
SDRAM_A[12:0] X Row j X Column 0 X Column 1 X Column k X Columnn X
I
| —»——f<— th(SDRAM_A)

SDRAM_NCE[X]

th(SDRAM_NCE) ,

1 | |
td(SDRAM_NCE)
I \

SDRAM_NRAS

1
T td(SDRAM_NRAS) |
|
|

ol th(SDRAM_NRAS)

SDRAM_NCAS

td(SDRAM_NCAS). 1

th(SDRAM_NCAS) !

SDRAM_NWE

th(SDRAM_NWE) {

d(SDRAM DO)

SDRAM_D[31:0]

th{SDRAM_DO) i | |

I

I

I I
f I
I I
I ;
} } I |
| td(SDRAM_N% |
I }
I I
| I I X

I I V Data 0 X Data 1 X Data k X Datan X
I | I\ ;

I I

| ]

| | 1 1 | 1
SDRAM_DQM[3:0] X Byte Mask X
T T | T
I [
_,I_!._ td(SDRAM_DQM) X | Ih(SDW |
& 4-38 SDRAM Fffp @
Symbol Parameter Min Max Unit
t«(SDRAM_CLK) SDRAM_CLK &} 7.51(133M) -
ts(SDRAM_BA) A DX IR AR I 8] - 4.0 ns
th(SDRAM_BA) A7k DX IR AR I (8] TBD -
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ta(SDRAM_A) Huhik (17/51) REFI E] - 4.0
th(SDRAM_A) ik (A7/31) OREEI ] TBD
ta(SDRAM_NCE) i R FRI [A] - 4.0
tn(SDRAM_NCE) Fr I LRI [A] TBD
ta(SDRAM_NRAS) | SDRAM_NRAS {# ¥ 8] - 4.0
t((SDRAM_NRAS) | SDRAM_NRAS {3 £ [i] TBD
t{(SDRAM_NCAS) | SDRAM_NCAS {#-H5 I [f] - 4.0
t(SDRAM_NCAS) | SDRAM_NCAS {35 [i] TBD
ts(SDRAM_NWE) EFRe R FRIN [A] - 4.0
tn(SDRAM_NWE) Efdhe CREF ] TBD
ts(SDRAM_DO) B4 i R AR [R] TBD
tn(SDRAM_DO) B4 i R AR [R] - 4.0
td(SDRAM_DQM) | it =715 ot e -4 I [ TBD
tn(SDRAM_DQM) i B 0 B AR R T (1] - 4.0

4.3.17 F1 1V H%e ik

£ 4-39 IWDG B RFIB/ M E LI (LSI =32 KHz)

o5 PD[2:0] B/MKRL[11:0]=0 BARHKERL[11:0]=0xFFF By
14 000 0.125 512
/8 001 0.25 1024
116 010 05 2048
132 011 1.0 4096 ms
/64 100 2.0 8192
/128 101 4.0 16384
1256 11x 8.0 32768
1. WEHRUE, AEA=FNER.
& 4-40 WWDG B KB/ R AL (8] (PCLK1 = 150MHz)
Sl TIMERBJ[1:0] B/NER BT E: Viv
n 0 0.02728 44554
12 1 0.05456 891.07
/4 2 0.1088 1782.14 ms
/8 3 0.2184 3564.29

1L B RE, AEE Pk,
4.3.18 PCE O
BRIEFEMTBLE, 2R 4-41 FIH I SHORAE AR L, fecka S AN Vop HEHLHUE TG 3R 4-4 16T 21521,

1177165
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%5 PC HEOFFEARE 1PC BT, HAWTRE]: SDA R SCL AZ&“H MM 5, 4l & v s
S, RS BIF Vop 2 (8] 1 PMOS B8, (BAYRFAE .
12C £ RREFT3R 4-41, A4 N & Zhae 51 I(SDA il SCL)IFrYETENS, S WA 4.3.13 75,

# 4-41 IC BORHEO
. - PR PoE P+ R
5 g B0 | &K | & | Bk & | BE | BN EK PR
fscL 12C 4R 0.0 100 0 400 0 1000 0 3400 KHz
thsTa) THUR S AFORER IS 7] 4.0 - 0.6 - 0.26 - 0.16 - us
twscLL) SCL I B KIS [7] 4.7 - 1.3 - 0.5 - 0.16 - ps
twescLr) SCL I} 4k i) 1] 4.0 - 0.6 - 0.26 - 0.06 - us
tsusTa) Eg-RiNpIN/EE Suac VAl 4.7 - 0.6 - 0.26 - 0.16 - m
thispa) SDA H(#E R FF I 1] 0 - 0 - 0 - 0 - us
tsuspa) SDA # 7 [a] 250 - 100 - 50 - 10 - ns
tispa) N SCL=40
SDA F11 SCL L FHHf[a] - 1000 20 300 - 120 10 ns
tiscL SDA=80
tispa) N SCL=40
SDA F1 SCL & [A] - 300 - 300 - 120 10 ns
tiscy) SDA=80
tsusTo) 15 1R S5 R SN [R] 4.0 - 0.6 - 0.26 - 0.16 - s
[CATSE LT eF IR
tw(sTO:STA) NN 4.7 - 1.3 - 0.5 - - - us
B (B2 IA)

Ch (5% ISEAIUE ik - 400 - 400 - 400 - 400 pf
tvspa) A R () - 3.45 - 0.9 - 0.45 - 0.1 s
tv (ack) LA R (] - 3.45 - 0.9 - 0.45 - 0.1 s

Analog Analog Analog Analog
filter: filter: filter: filter:
. - \ 35ns. 35ns. 35ns. 35ns.
. B N DB v T 2R 0 Digital 0 Digital 0 Digital 0 Digital s
sF sz{tlﬂﬁfﬁ filter: up filter: up filter: up filter: up to
to 15 to 15 to 15 15
12CCLK 12CCLK 12CCLK 12CCLK
period period period period
1. HBEHRIE, AEA RN,
118/ 165 R4 AR f7FR 4 7 Nations Technologies Inc.
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El 4-15 I2C B M HEMP E B O

vDD VDD

(2); (2)
4.7KQ % _ :
4TKQ o

°C Bus T SDA
W scL

(3)
100Q

Repeated Start
Start Condition ;Jndltlon

scA /(T
4,»( ' _/:uis; \_
i y

i )< I - S’tgrt Condition
> - — —-- 1\
trspa) rsoA) o ts”(stDA) N «— \_
tysoia) h(SDA) 7 tw(sTA:sTO)
thsTA)  twsckHy 0 TS >—i4— e Stop Condition
scL e - tyack)
NS T
tw(sckL) — tiscr)—m ,4_ i tf(SCK) \ . ‘s‘u:(STO)
—] /fg o —> 9 th clock
1% clock cycle

1. MESEETFCMOSHT: 0.3Voofl0.7Vop.
2. e BARAE BT I2CH D
3. HHPHE BT bR S, WU EATHEIL, E9XREIE.

4.3.19 SPI/12S4 etk

BRI UL, 3R 4-42 BIH ) SPI ZHURIFR 4-43 51 H 1) 12S SHUZ M FHMBEERE (25 C), feoLkx MF A VDD
RN

&3 4-4 A=A 5]

A Ik N =2 I ThAE S II(SPI ) NSS. SCLK. MOSI. MISO, 12S () WS. CLK. SD)HI4stEVERs, S5
4.3.13 #4710 I 4D .

2 4-42 SPL 51O
e M %Ak B/ME HME B LRV
fsck SPT i} A 2R 2.3<VDD<3.6 V - - 50 MHz
tsuvss) NSS 27 [a] AR 2 - - -
119/ 165 R AR 77 PR 24 7] Nations Technologies Inc.
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thovss) D NSS FrEE ] A 1 - -
twsckmn SOk ppRGRIT | dHEs Tyes2 Tk | Tport2
tw(SCKL)
tsuemr) D FHEF 1 - -

H e N\ 2 ST (]
toucsny (D NS 1 - -
thomny (D TR 4 - -
HH i N ARFE B[]
thgsn A 2 - -
taso) (D@ HGCHE i HA 7 [ B[] A 9 13 27
taisso) (D 3 H i HH 24 1 (A A 0 1 5
" ns
tvsoy (D MR 2.7<VDD<3.6 V - 12.5 16
HC i A 0 ()
MAER 2.3<VDD<3.6 V - 12.5 17
tvmo) M
FHR - 1 3
thso) (! MIE 2.3<VDD<3.6 V 10 - -
H s n H PR R B 1)
thomoy (V FAE 0 - -
L HE®RIE, AEAF AR,
2. E/MERIRIRBNE NS, f KA R IE A RS EE (10 B R [A]
3. E/MERR A BN ], EORAE RN TR 28 B T = PHAS I B K TR .
B 4-16 SPI B FEE — MAEIAT CLKPHA=0
CLKPHA=0
NSS input \ (
inpu /) :
:‘ tsu(nss) !: tffcuo >| 4 < thnss) ;I :
[ T N | |
CLKPOL=0 ! A tuscun | I ' | :
| |
I tweciky | T
| |, | i |
CLKPOL=1 | ! ' |
|
|

| : |
I |
ty(so) I t, t W
(SO) | Thso) TrscLr

. : | tais(so)
. I : I ' ! ) tiscLk) |
MISO output 4< | : MSB out ><i Bit 6~1 out// LSB out >7
l

tsuesy | !

>, | ,

, i r//
I
I thisn |
]

A

120/ 165
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CLKPHA=1
NSS input \ /) /I
I tescLk) , /7 t |
t <€ > hNSS) | |
: Su(NSS) | : | :<_>I |
CLKPOL=0 | A |
| | Bwscikr) | | | : I
I I twscky I I I| I
I |<—>: | I I | I :
|
CLKPOL=1 I | I I W trscLi) : ¢
I taso) hy I ; I : I tysoLky | 4isSO)
: | t%[(SO} // th(SEi ! ( )
- - - |
T 77
MISO output >< : : MSB out >Q Bit 6~1 out >< LSB out >—
twsy |1ty
>l /
77
wostirpat [N msen X swern™ )X e XU

W& S E T0.5Vop, FMHBCLN30pF. -

& 4-18 SPI I fF I — AR ®

NSS input ///
| te(scLi) |
< > |
CLKPHA=0 : '
CLKPOL=0 | ' |
I l [ : I
I I ! | I
CLKPHA=0 : ' | !
CLKPOL=1 : | : :
' ' | : Il
I ' [ | I
CLKPHA=1 ' | !
CLKPOL=0 : : : : |
N I | ' Il
| l | ! Il
CLKPHA=1 | | | "
CLKPOL=1 | | I tr(scu()
Touovy) | | | W(SCLKH) | : | fSCLI
[€> : :‘ tw(SCLKL), , | )
MISO input //////////// : MSB in : D< /Tgite~1in : >< LSB in XZNHHNN
————+— !
thomyy | , :
' /4; |
MOSI output >< MSB out | | Bit 6~1 out | !r>< LSB out ><
l
'<—>|t
tymo) h(MO)

1.

W& 5% E +0.5Vop, AMHBCLN30pF.

1217165
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2 4-43 1S 50
el S %4 /IME BAE B
fveLk 12S 3 i A % e 256x8K 256Fs®
fox - F i (32bit) - 64Fs® | MHz
Wtyeno S B4 R (32bit) - 64Fs®
DuCy(SCK) 12S BT N B 4o 5 25 L 12S AAEE 30 70 %
twsy WS 2 1 ERTEN 15 : :
e 1252 2 ]
thws)® WS{REF [A] F 1753 5
o N 1252 7 -
tsu(WS) @ WS (] MAE 1253 7 N
by WS 7] Wkt e : :
twicLkey® . . 3125 -
e | CLKRi R ] - = :
tsuso_mr )@ Bt e :ggg g :
M\ = : :
(1) u
tsu(sD_SR) Mz s 1253 7 -
tnisp_mr (D@ Bt e :ggg 8 -
CE N o >
th(sp_sr) M@ Mz s 1253 1 -
2 -
bsosn®® |l A IR B (LI ) e : 22
2 -
tsosn® | Bt GREF RIS B(HE REILIT 2 JR) o : :
basoum®® |l A LR BRDI L) - j >
T [ R RI JR) 1252 : :

R TH ORI, ASEEA ™ il

AT freLko
B ACRAEINE
E 4-19 1’S NERE PR CRREIE0 O
e Lerk N
), '|
CLKPOL=0
| I | I I
| I | I I
: I : I I
CLKPOL=1 | |
| |
| tweLkm) : twelky) | : : thows)
e | =
WS input \ | |
i ' | : L /// L/ tysp,_sm
tsuws) l——> I | lysp_sm) !<—>I .
} | -
. . ) I / Last bit
SD transmit >< Last bit transmit >< IMSB transmit >< Bit n transmit >< transmit
tsusp_sr)l thsp_sR)
4—»!4—»
I Last bit
SD receive >< Last bit receive® >< MSB receive >< / Bit n receive >< ast i
receive
122/ 165 H R AR R4 2 5 Nations Technologies Inc.
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W& A% E 10.3Vop#10.7Vops
B — 9 I ARAL R IB AW . TR — AT Z A3 XA AL ) R IR

& 4-20 'S AR FE CERIEHEO O
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CLKPOL=0

tecLky

trcLk)

" "
I

trcLk)

| ! |
CLKPOL=1 —\—/—\—/—\—/M
|
>

|
|
| tweLkn) : tweLky) | : : ) thows)
| ' | | [
i |
WS input | | | /, : /
| | 1Tysp_mm) 77 | thsp_sT)
1 | i >
‘ ! 7 L Tastont
SD transmit >< Last bit transmit? >< IMSB transmit >< / Bit n transmit >< aston
A transmit
, tsu(SDfSE} thso_MR)
I I 7a -
SD receive >< Last bit receive® >< MSB receive >< //Bit n receive >< LaSt.b't
receive
1. =R E T0.3Vop#l0.7Vop.
2. BT ERARAL RIEME . TR — AN B A XA SRARAL IR A% AU
4.3.20 xSPI#: O 55tk
2 4-44 xSPI 7£ SDR X T WO
i ¥ % B/ME Biiikidl)] BAAE L:<¥ivA
23V <Vpp<36V
S A 4 2% ! -

Fex XSPI B4 2 ClLoan = 20 pF TBD TBD
tw(ckH) t(cky/2 - tcky/2+1
oKL XSP1 I R[], PRESCALER[7:0] =n 21 i ter2

e TR =0,135 (K (K
tw(ckL) (n/2+1)*tcky/ (n+1)-1 - (n/2+1)*tcky/(n+1)

ts(n) i N B B ST ] - 3 - - ns

than A N B CRFE S [ - 15 - -
tvoum o H HE A R (A - - - 0.5
thiouT) i LB B ORI T - 0 - -

1 A ESER T )\ LAY LR SPIE .

2. HBHRIE, AEL PR

1237165
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& 4-21 xSPI £ SDR R T B %

It el !: ten :: L tu (k) e hew I, (cK)
I | | | h f (N
| | | | | | |
1/ | I\ I
Clock I I I | | | S
| | ty oum | |t oun) | | | I i
I | | | I ' L
| \
Data output <|i Do K | D1 X D2 ) SS
| 1 :
! ! I'[s(m)l th any I
"7 |
. / I
Data input \ DO | D1 I D2 —
I I 1
I |
(. |
(I |
& 4-45 xSPI 7£ DTR R T fif#E JE DQSYV®
iae) ZH %8 B/ME HAE BAME HBhr
Fek 23V<VDD<36
S e 7 322 - -
Ut | SP! HEZRIES V.CLOAD = 20 pF TBD MHz
bw(CkH) | XSPI I G PRESCALER([7:0] = liew/2 ) lew/2+1
tw(ckL) EREEEES n=0135.. tcky2—1 - tcr)/2
NN cE S - - - 3
SHIN)
L N (R - 15 : :
(1) ns
DDR_DRIVE_EDGE=0 - - 5
ouT) | At HCE A T
DDR_DRIVE_EDGE=1 - ter/d+ 1 tcl4+1.25
TBD 35 - -
thr(ouT) % N N
BT |A
thioun) i H A A O T TBD - ) )
1. FrAMESEH T\ LAY ZESPIE K .
2. HIHRIE, ATEAEFEFIR.
124/ 165 R4 AR f7FR 4 7 Nations Technologies Inc.
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Rl 4-22 xSPI #£ DTR #R T Il 5
ek ticuo tacLkh) tucLkr) ticLx
I ks
Clock _/:_\_/ i N/ N\
P itiiouny  thioumn tirioun  thgoun Pl
— ] — —>
Data output po{ § b1} f D2 D3 D4 | D5 }—o
" tron) trdony tsrany theany
i [/
Data input { Do x 01 X D2 x D3 x D4 X D5 )—a—
%% 4-46 xSPI 7E DTR #3X F A4S (B DQS)//\L&A Hyperbus P ®
#5 S5 %M B/ME HRE BXE LK VA
27V <Vpp<36V
2@3) S A 4557 22 ! ) _ _
Fex XSPI I i CLoap = 20 pF TBD MHz
fwekH) | wSPIBEEAER | PRESCALER[7:0] = e/ - tewf2+1
tw(ckL) I, AR AR A n=0135.. tcky2—1 - tcky/2
ns
tv(ck) B A R[] - - - teky+l
th(ck) e Aot PR R e ] - teky/2 - -
CK EF#%, CK
Vi — VDD =23V 922 - 1229
o9 ks X T v
CK FEg#s, CK
V —_ . vDD=23 V 1000 - 1277
Y | Arcksz Xy
tw(cs) 35 v LTI ] - 3 *tck) - -
tv(DQ) BN F R A S (A - 0 - -
fs LD G/ Bvim R i 0 i i
VoS I} ]
o A N 12 T8 LR ) 0 i )
©9 i I
¢ i HH O 1 T A AL ) ) i 3xt
V(RWDQ) i} ] (CK)
tsr(DQ) ) o J:ﬂ'/{;ll‘ 0 - -
N ST ]
ts0Q) RV 0 - - ns
thr(DQ) X A 15 - -
BB PR R R
thioQ) TR 15 - -
N ) TBD - - 5
furiou) W EE LA
A (] TBD - tickyld+ 1 tcry/4+1.25
N . TBD - - 5
troun, W AE TR A
A5 (8] TBD - tcryld+ 0.5 t(cKy/4+0.75
125/ 165 B ARG PR A E Nations Technologies Inc.
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, ‘ TBD 3.5 - -
triouT A TR R
U SR 1] TBD tici/4 ; -
. ‘ TBD 35 - -
trour oy B N BT AR
©un SR ] TBD tici/4 ; -

1. BRI, AR,
2. SR HIRWDSEDQI fi KA AR (135 K 22 /& +/-1.0ns
3. B H AR D ST O AR R I 2 A

Bl 4-23 xSPI Hyperbus K &h Bl

tiery tewo tueLkH) ek J(CT)
NCLK trovew tewo ek twneLkH) toveyy
L

e
' N S Y

L

Bl 4-24 xSPI Hyperbus 8z 7 &

\
1
H twes) .
[ - 1
i :
;
NCS /! /i
! |
| it |
U e ! tacc= Initial acc | : thicLk) :
..................... L : . . 1
’ ; G T
CLK, NCLK : L L !
1 |
1
1 | \ \ \
1 | 1 1 .
RWDS 1 H i 1 ; [
! ! ! ! Lo
t t +—h . i L
Il Il I i ] 1l HE]
H H v 1 1 .
l¢——————  latencycount ——08 ——M8M8 [ | ! tog 1 1
tyoun thoun W (; Eglr:i» — |
- (0Q) ' 1
- I
. e N - N - —\ f~Dn—\y—Dn Dn+17yDn+1
DQI[7:0] {4740 39:32 ) 31:24  23:16 | 15:8 | 7:0 } { 5 X i\ X A :}I—
: b \ \ !

|47€ummand address 4»' Memory drives DQ[7:0] and RWDS

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

126/ 165 B ARG PR A E Nations Technologies Inc.
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& 4-25 xSPI Hyperbus 8} S} 5 &
i tw(cs) i
—
NCS H h /i
|<—im Reald write recovery ; Access latency —>| ' . thcLiy E
e : : ! 1
CLK, NCLK i o N A\ AL AL AL 1 g ;
tw:ws. E E i E E
A High= 2x latency coufit H

bow = 1x latency coupt
I I

RWDS 45_‘
'
'

; /

:<—>|
'

tyoun thoun
-
| |
) Irewms ETeTR EIET ETY ; —\
DQ[7:0] ‘4-7'40X. 39:32 X?““IXB'MX 158 { 7.0 }
- H—

|‘7 Command address 4’|

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

; /?\;[)An:X:[;n:xD:[I:l:X:Dr;l:)

Host drives DQ[7:0] and RWDS

4.3.21 FEMCH:t:

B RPHEAN

K 4-26 28] 4-29 fon T P IBIE, 3R 4-47 23K 4-50 45 H T AHN I .

4-26 F3pAE M 2 5 F 1 SRAM/PSRAM/NOR 8BTS

e tw(NE) ::
|
| o 1 . I‘ . I
H—tV(NOEiNE) ':~ tw(NOE) r|~ > th(NE_NOE)
1
FEMC_NOE [ / |
l .
| I I
FEMC_NWE i i ﬁ 5 / : |
|
—>|| :4— tva_NE) tha_NoE) :<+|
i 1
e J7///K 7777
Lo —
> [ *—te th(BLﬁNOE)H—»:
\ | |
FEMC_NBL[3:0] I | |
| |
| | = lt—th(pata ne)
|<— tsu(Data_NOE)—>'<_P: th(Data_NOE)
i= Lsu(Data_NE) =! |
|
FEMC_D[31:0] < Data X// //
127/ 165 R A3/ PR 24 7] Nations Technologies Inc.
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% 4-47 FBIER L E K SRAM/PSRAM/NOR /RN R (1)(2)

s B B/ME® BARE® LA
tuone) FEMC_NE{®H il TBD TBD ns
tyNoE_NE) FEMC_NEX{k Z2FEMC_NOEK TBD TBD ns
twnoE) FEMC_NOEA T[] TBD TBD ns
thNE_NOE) FEMC_NOE = £FEMC_NE = {15 7] TBD TBD ns
ty(a NE) FEMC_NEX{XZ=FEMC_AF L TBD TBD s
th(a NoE) FEMC_NOE i 2 J5 [ s it R FF b 1] TBD TBD ns
tuBL_NE) FEMC_NEX{KZFEMC_NBLA TBD TBD oS
th(BL_NOE) FEMC_NOE 2 5 IFEMC_NBL ¢ [f] TBD TBD ns
tsy(Data NE) H#E 25 FEMC_NEX = [ 22 LI 7] TBD TBD ns
tsu(Data_NOE) H s ZFEMC_NOEX = ) 2 37 fisf 1] TBD TBD ns
th(pata_NOE) FEMC_NOE & 2 J& HI B AR R i 7] TBD TBD ns
th(pata_NE) FEMC_NEXf5 < J& I E s PR 45 R] TBD TBD ns

1. 105KzhAE /18mA,Capacitive load = 30 pF
2. &S E TCMOSHLF: 0.5VDD
3. tHoik >= 1/240MHz

4-27 F3pdE M 4 5 F i SRAM/PSRAM/NOR B #:E %

e tw(NE) ::
|
e - Y/
I
[ | |
FEMC_NOE jfi:)l i \l:;;; : :
-— I |
: tv(NWE_NE) > : < tw<NWE)—>|<—>, thine_NWE)
| /
FEMC_NWE I |
|
— |<—tv(A_NE) thea NWE)|<—>|
N ' |
f
FEMC_A[25:0] Address | X/// /
1 T |
|
| |—tye g theL_NwE) |<—>|
| I
|
I
I : B
I | tioata_NoE)
L | t
|- ty(Data NE) =| h(DalaiNWE)H—D: |
l |
| |
. | v
FEMC_D[31:0] Data X// / / /
I N 1Y
|
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# 4-48 P IE R L E A SRAM/PSRAM/NOR B#4EHHFO@
s 2% B/ME® RAE® LA
tw(Ng) FEMC_NEf&H ] TBD TBD ns
L/ NWE_NE) FEMC_NEX{£ZFEMC_NWE(E TBD TBD ns
twnwe) FEMC_NWEf i} ] TBD TBD hs
thNE_NWE) FEMC_NWE S £FEMC_NE & R fEH 8] TBD TBD ns
ty(a NE) FEMC_NEX{XZFEMC_AH XL TBD TBD s
thia_NwE) FEMC_NWE /&1 2 J& [ bk R4 B ] TBD TBD ns
tyBLNE) FEMC_NEX{& ZFEMC_NBLH % TBD TBD o
th(eL_NwE) FEMC_NWE 2 5 [fIFEMC_NBL AR 7] TBD TBD ns
ty(Data NE) FEMC_NEX{IE 2 4 45 2% TBD TBD hs
th(Data_NWE) FEMC_NWE S 2 J& B B0 O 457 st (1] TBD TBD ns

1. 105KzhAE /18mA,Capacitive load = 30 pF
2. EN I EFCMOSHF: 05VDD
3. thoLk >= 1/240MHz

& 4-28 75 BB A PSRAM/NOR BE#AEH Y

N tw(NE) =
| b
FEMC_NE KSSS} | §3333;7
I .
[*+—tV(NOE_NE) ::: tw(NOE) gnn thine_NoE)
FEMC_NOE : X :
| .
: ] ]
FEMC_NWE fffcﬁ I $:;::::
I : |
I |
| I
_>'_||<_tv(BL7NE) th(BLﬁNOE)|I<—‘|
I L
: |
FEMC_NBL[3:0] 37/ Z Z Zl 7||>< BL I M//
I | 1
| | I ! _:'_‘*th(DataiNE)
| [ [ Lsu(Data_NE) ) |
| | fiane) i < tsu(Data NOE) > ! < :: th(Data_NOE)
| |
FEMC_ADI[31:0] —:—( Address H Data X/ / //
1
—>!—|<— tynaDV_NE) —»- <ty naoy)
:<_tw(NADV]_>I
FEMC_NADV \ /{
% 4-49 T35 B E A PSRAM/NOR SRR 0@
=2 B2 wB/MEO BAEO L-<¥ivA
twneg) FEMC_NEfH} 1] TBD TBD ns
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ty(NoE_NE) FEMC_NEX{k Z2FEMC_NOE1K TBD TBD s
tw(NoE) FEMC_NOE®K A ] TBD TBD ns
th(Ne_NOE) FEMC_NOE = £FEMC_NE & {R 5 (7] TBD TBD ns
ty(a NE) FEMC_NEX{XZFEMC_AH XL TBD TBD s
tyNADV NE) FEMC_NEX{k£FEMC_NADV/& TBD TBD ”
tw(naDY) FEMC_NADV/KH ] TBD TBD i
th(AD_NADV) FEMC_NADV &2 5 FEMC_AD (i) A 2 AR R i 7] TBD TBD ns
th(a_NOE) FEMC_NOE /.2 J Hy bk CRFF I [1) TBD TBD s
th(BL_NOE) FEMC_NOE 2 Ji IIFEMC_NBL{R FF i [7] TBD TBD o
tyeL_NE) FEMC_NEX{KZFEMC_NBLA %L TBD TBD s
tsu(ata_NE) HHfE 2= FEMC_NEX{=: I £ 3L [R] TBD TBD ns
tsyu(Data_NOE) HH% 2 FEMC_NOE & (1t 7 7. i ] TBD TBD ns
th(Data_NE) FEMC_NEXH .2 & B (REFI ) TBD TBD s
t(Data_NOE) FEMC_NOE & 2 Ji5 ) B GR R 1] TBD TBD s

1. 105KzhAE /18mA,Capacitive load = 30 pF
2. EN I EFCMOSHF: 05VDD
3. thoLk >= 1/240MHz

& 4-29 §35 5285 B PSRAM/NOR E#{EH

|
I:
_\L
|
|
FEMC_NOE M
|

FEMC_NWE

|
T
FEMC_ADI[31:0] —:( Address | y
|
[
FEMC_NADV /

tw(NE)

FEMC_NEx

l———ty(vwE _NE) rle

DNN\Y

tw(NWE)—HH th(Ne_NwE)

/A

th(BL_NWE)|atp——p|

I
FEMC_NBL[3:0] 37/ Z Z i 7||>< NBL

X777/

L
—P'—|<— tya_NE) —»—ta— typaa nroy)
I [

|
I‘_>Ith(Data7NWE)

Data

X/

_>|—|<— ty(NnADV NE) > |_‘|<_ th(ap_NaDv)

I<_tw(NAD\/)_>|

# 4-50 535 B E A PSRAM/NOR B #/ERFO@

M

B/ME®

BAE® LKA
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tw(Ng) FEMC_NEAK ] TBD TBD —
ty(NWE_NE) FEMC_NEXx{K#FEMC_NWETK TBD TBD ”
twnwe) FEMC_NWEfEH ] TBD ) "
th(NE_NWE) FEMC_NWE & 2 FEMC_NE & f& F ] [1] TBD TBD s
tya NE) FEMC_NEX{KZFEMC_AH R TBD TBD "
ty(NADV_NE) FEMC_NEX{KZ£FEMC_NADV1K TBD TBD -
twnADV) FEMC_NADV/KI ] TBD TBD "
th(ap_NADV) FEMC_NADV & JEFEMC_AD (k)4 R AR FF I 8] TBD TBD ns
th(a_NwE) FEMC_NWE i 2 Ji5 (¥ btk CR R [7) TBD TBD "
ty(BL_NE) FEMC_NEX{& £FEMC_NBLA TBD TBD _
th(BL_NWE) FEMC_NWE 2 J& [ FEMC_NBL 5 7] TBD TBD "
typaa napy) | FEMC_NADV i 52 54 ORI 1] TBD TBD "
th(Data_NwE) FEMC_NWE i 2 Ji5 (¥ 554 CR R [7) TBD TBD "

1. I09R3hAE 118mA,Capacitive load = 30 pF
2. &AW ETFCMOSHF: 0.5VDD
3. tHcLk >= 1/300MHz

LI CE 27 7
4-30 221 4-33 Won T FP MY, 3R 4-51 B3 4-54 45 T ML T
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E 4-30 FIP3EE 82 F NOR/PSRAM #ERY /7

FEMC_CLK

L | taeixen
FEMC_NEx !

|

|

|
BXL)

|

#

tacLkL-NaDVL) !

|y tdouke-
FEMC_NADV . :
tacLkL-av! '

|
l
|
|
tacLKL-Av) _—

FEMC_A[25:0]

Ve

FEMC_NOE

FEMC_D[31:0]

: td(cLKH-NOEL)
| I |
| :

td(CLKL'fNo;rj;;
| |

——7/

11—

|
tsu(pv-cLkH) :th(CLKH-DV) :

Do

| | |
| | |
| | |
| | |
| | | |
tsu@v-cLKH) th(cLKH-DV) |
| |
| |
|
|
|
|
|

| bt

v r  ZZZI7TTTTTTTTTITITN

[t~ |

i

LSUNWAITV-CLKH) * th(clLkH-NWAITV)
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% 4-51 FPIE R L E FH NOR/PSRAM i 5 0@

s 2% B/ME RAHE LN 17A
oLy FEMC_CLKJA 1] 9.8 - ns
4 (CLKLNERD) FEMC_CLK{£ ZFEMC_NEX{(x = 1...4) - 2.0 ns
ta(CLKL-NExH) FEMC_CLK{XZEFEMC_NEx&E(x=1...4) 2.0 ns
4 (CLKL-NADVL) FEMC_CLK{t%FEMC_NADVA{ - 2.0 ns
4 (CLKLNADVE) FEMC_CLK{%FEMC_NADV#; 2.0 "
tyeLkiay) FEMC_CLK/GZFEMC_AxH 2(x = 0...25) - 3.0 ns
ty(CLKL-AN) FEMC_CLKIGZFEMC_AxJ2(x = 0...25) 20 ns
t4(CLKL-NOEL) FEMC_CLK{XZEFEMC_NOEfIX - 20 ns
4 (CLKL-NOEH) FEMC_CLK{& #FEMC_NOE# 2.0 - ns
tov-cLi) FEMC_CLK 2 #IFEMC_D[31:0] s 24 26 - ns
LK) FEMC_CLK2 JEFEMC._D[31:0]f 24 0.3 - ns
tu(NWAITV-CLKH) FEMC_CLK5 2 RIFEMC_NWAITH R 2.6 - ns
iy CLKHAWAITY) FEMC_CLKR5.2 JEFEMC_NWAITH % 03 - ns

1. 10%EzhAE J18mA, Capacitive load = 30 pF
2. JEAEETCMOSHF: 05vVDD
& 4-31 [F53EE FH PSRAM Bif 7

| | | |
¢ | | | |
W(CLK) Lag >l ol tct! | |
| | s | |

| | | | |

FEMC_CLK

|
| |
td(CL:KL-NExH) :
| |
|
|
|
td(cLKL-AIV)
| [
1
1
|
|
|
|
|
|

FEMC_NEx
tacLKL-NADVL

FEMC_NADV

tacLkL-av) |

FEMC_A[25:0]

td(

FEMC_NWE

I

I

|

I

I

I

th(CLKH-AD : :
tsueapy-cLkH) theLkH-ADY)

I

I

>

o X\/11]

1S
|
|
|
f
|
|
|
|
|
|
|
|

FEMC_D[31:0]

cewewar  ZZZIITTTTITTTTHTITT]

| | |
| | tsugNWAITV-CLKH)
|

! ! ! I ThcLKH-NWAITV)
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| th(cLKH-ADVY

Cine] ¥ B/ME BAE XA
tu(eLK) FEMC_CLKJ& 1t 9.8 - ns
t4(CLKL-NEXL) FEMC_CLK{& ZFEMC_NEX{i(x = 1...4) - 2.0 ns
ta(CLKL-NExH) FEMC_CLK{KZFEMC_NEX#i(x =1...4) 2.0 - ns
tacLKL-NADVL) FEMC_CLK{&ZFEMC_NADV/& - 2.0 ns
td(CLKL-NADVH) FEMC_CLKI{%%FEMC_NADV7 2.0 - ns
to(CLKL-AY) FEMC_CLK{LZFEMC_AXH %k(x = 0...25) - 3.0 ns
ticLKH-AN) FEMC_CLK7 £ FEMC_AXTEX(x = 0...25) 2.0 - ns
t4(CLKL-NWEL) FEMC_CLK{ % FEMC_NWE(& - 2.0 ns
t4(CLKH-NWEH) FEMC_CLK? %FEMC_NWE7 2.0 - ns
td(cLKL-Data) FEMC_CLK{ik 2 JEFEMC_D[31:01H Xk - 3.0 ns
tou(NWAITV-CLKH) FEMC_CLK %52 HIFEMC_NWAITH 2 26 - ns
th(CLKH-NWAITV) FEMC_CLK &2 JFFEMC_NWAITH %4 0.3 - ns

1. I05R35hAE 118mA,Capacitive load = 30 pF
2. JIEASHE TCMOSHT: 05VDD
& 4-32 252 | NOR/PSRAM i}
| | | | | | | | :
ek i | : tW(CL:lK) i i IEBUSTU RN:':O i
FEMC_CLK ‘ ' ' ' ' . S
l l DATLAT=0—> l l o
FEMC_NEXx : td(CLKL_Nﬁ:XL) : i i i i td(cm:b@;a;;
tacLkL-NADVL) ! & CLKL_NiADVH:’ : : : | :
FEMC_NADV o ! ! | AN
| | | | |
: | td(CLKL-NIbEL) : : td(CLKL-I\E:):-«
FEMC_NOE ! :q ! ! ! ] /S
| | T T
| l

tacLKL-ADIV)

—> T

|
| | |
ts:u(ADV-CLKH) !

tsu(ADIK/—CLKH)

thicLKH-ADV)

|
|
|
|
|
[
|
|
|
|
|
tacLKL-ADV) :
i
|

X

—'—( Ald5:0]

|

|

|

FEMC_AD[31:0] , |
| | |
| |
| |
|

|

/]

evewarr— 777777777T777717 17\

T
|
tsu(NIY\IAITV—CLKH)

)
|
|
|
|
|
T
|
|
|
|
|
|
|
|
|
|

_____\___
N

§
N

th(CLKH-NWAITV)
I
I

—
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% 4-53 [F25 2 Al NOR/PSRAM 3£k FF (0@

5 E 20 B/ME® BAE v
twicLi) FEMC_CLK &} 9.8 - ns
ta(cLKL-NEXL) FEMC_CLK{EZEFEMC_NEX{&(x=1...4) - 20 ns
La(CLKL-NEXH) FEMC_CLKKZFEMC_NEX(x = 1...4) 2.0 - ns
ta(cLKL-NADVL) FEMC_CLKfXZFEMC_NADV/k - 2.0 ns
t4(CLKLNADVH) FEMC_CLK/%FEMC_NADV# 20 - i~
td(CLKL-NOEL) FEMC_CLK{&%FEMC_NOEf& - 2.0 ns
ty(CLKLNOEH) FEMC_CLKI{It % FEMC_NOE 20 - i~
tacLKL-ADV) FEMC_CLK{&%FEMC_AD[31:0]f % - 3.0 ns
tdcLkL-ADIV) FEMC_CLKfixZFEMC_AD[31:0] 4k 2.0 - ns
tsu(ADV-CLKH) FEMC_CLK = 2 BfFEMC_AD[31:0] 4 % %t 2.6 - ns
th(cLKH-ADV) FEMC_CLK &2 JFFEMC_ADI[31:0]F &k 4 0.3 . ns
tsu(NWAITV-CLKH) FEMC_CLKE Z HIFEMC_NWAITHE %% 26 . ns
thcLKH-NWAITV) FEMC_CLK & Z JEFEMC_NWAITA &% 0.3 - hs

1. 10%Ez5hAE J18mA, Capacitive load = 30 pF
2. JIESEKETCMOSH: 0.5VDD
3. thcik >= 1/300MHz

B 4-33 [F 255 A PSRAM S

| |

| |
(LK) Ll

| |

Y I
FEMC_CLK P
| |

|
FEMC_NEx faceLKLNgr)

- tw(cLk)

tacLk

\—/_\\—/_\—/_\—/_\_/_\_,'_
\ J

I

I
-NExH) : ;

|

|
| |
tacLKL-NADVL) |

-NADVH)

FEMC_NADV

|
|
| [
I 1 tacLkL-NwE

ta(cLKL-NWEL)
FEMC_NWE

ta(cLKL-ADI

<

tacLkL-ADV)

-

ta(cLKL-Dath)

td(cLKL-Data)

|
—_——

FEMC_AD[31:0]

N
=
(2l
K=

DO

—_————————_— - T — =

|

|

|

|

|

|

|

|

l— |
| |
2.

|

|

|

vt ZZZZITITITTTTTTTTIY

tsuNnwAITV-CLKR)

th(CLKH-NWAITV)

117
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# 4-54 F 5 H A PSRAM B F OO

i) SH BAMEO | Bk | i
twcLi) FEMC_CLK /& ¥ 9.8 - ns
ta(cLKL-NEXL) FEMC_CLKf&ZEFEMC_NEXxff(x=1...4) - 2.0 ns
t(CLKL-NExH) FEMC_CLK{XZFEMC_NExH(x = 1...4) 2.0 - ns
tacLKL-NADVL) FEMC_CLK{&%FEMC_NADV/& - 2.0 ns
td(CLKL-NADVH) FEMC_CLK{XZFEMC_NADV& 2.0 - ns
tyoLKLNAWED FEMC_CLK£ % FEMC_NWETE - 20 s
ty(cLKL NWEH) FEMC_CLK{ FEMC_NWEi 2.0 - s
tacLKL-ADV) FEMC_CLK{&#FEMC_AD[31:0]H 4L - 3.0 ns
tacLKL-ADIV) FEMC_CLK{kZ&FEMC_AD[31:0] 55k 2.0 - ns
tyeLkL Dt FEMC_CLK(I.2 J5FEMC_AD[3L:0] % - 30 s
tsuNwAITV-CLKH) FEMC_CLK&Z BIFEMC_NWAITH & 2.6 - hs
th(CLKH-NWAITV) FEMC_CLK 2 JEFEMC_NWAITH R 0.3 . ns

1. I05R35hAE 118mA,Capacitive load = 30 pF
2. WEHBETCMOSHF: 05vDD
3. tHcLk >= 1/300MHz

B NANDIEH| BB M 7
4-34 28] 4-35 7x T NAND FIE

4-34 NAND 4] 833523/ W %

FEMC_NCEX Low

ALE(FEMC_A17) I !
CLE(FEMC_A16) X X

FEMC_NWE J
: th(NOE-ALE)
< tw(NOE) i >
|

FEMC_NOE J \ /:/

| | |
tsup-NOE) = 1, \oED)
I I

FEme-pLs T
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F 4-35 NAND #H8 SR
FEMC_NCEx _Low
|
ALE(FEMC_A17) X X
CLE(FEMC_A16) |
: : I th(NwE-ALE) |
lyaLenwe) - >t tw(nwey > ;: >
| |
|
|
FEMC_NWE J \I /
|
| |
| |
|
j |
FEMC_NOE J : I X L
[ l4(D-NWE) |
tynwE-D) H r_th(NWE-D)_’:
. V4 '
FEMC_D[15:0] ( H
£ 4-55 NANA AR A H B PR A e O
Gines b5l w®/ME BAE B
tw(NoE) FEMC_NOE{[ I} /] TBD TBD ns
tsu(D-NoE) FEMC_NOE & 2 ] £ FEMC_D[15:0] ¥4 A5 %% TBD TBD ns
th(NOE-D) FEMC_NOE &2 J§ ZFEMC_D[15:0] %4 4 2% TBD TBD ns
td(ALE-NOE) FEMC_NOEMK 2 Hf &2FEMC_ALEF 4L TBD TBD ns
th(NOE-ALE) FEMC_NOE®E £FEMC_ALETRX TBD TBD ns
1. BHEHHRE, AEAERE R,
F 4-36 NAND ¥ 1| SR fE S
FEMC_NCEX  Low
|
ALE(FEMC_A17) l '
CLE(FEMC_A16) X X
|
: .
| |
FEMC_NWE J l |
: ta(aLE-NOE) : X J‘ th(NOE-ALE) J
< > tw(NOE) > >
| | |

FEMC_D[15:0]

/

| | |
tsup-NoE) M=t \oED)
I I

TR

WD
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B 4-37 NAND #4518 S#/EH %
FEMC_NCEx _Low
|
ALE(FEMC_A17) X X
CLE(FEMC_A16) |
: : I th(NwE-ALE) |
lyaLenwe) - >t tw(nwey > ;: >
| | '
|
|
FEMC_NWE J \I /
|
: |
| |
|
! |
FEMC_NOE J : I . ‘u
- l4(D-NWE) gl
tynwE-D) H r_th(NWE-D)_’:
. VA '
FEMC_D[15:0] ( )7
R 4-56 NAND [NFEEE A I AR
e 28 B/ME BXE =T A
tw(NOE) FEMC_NOE 1 It [d] TBD TBD
tsu(D-NOE) FEMC_NOE 752 §i 2 FEMC_D[15:01¥#E4 %% TBD TBD
th(NOE-D) FEMC NOE &2 J& % FEMC _D[15:015E 6 34 TBD TBD
td(ALE-NOE) FEMC_NOE &2 iiif 2 FEMC_ALE F 3 TBD TBD
th(NOE-ALE) FEMC_NOE /5% FEMC_ALE T3 TBD TBD
1. HBHRIE, AR R,
R A-57 45 T AR
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B 4-38 NAND | 85 /E %
FEMC_NCEX  Low

I
ALE(FEMC_AL17) I '
CLE(FEMC_A16) X X
I
: .
I I
FEMC_NWE J l |
: th(NOE-ALE) :
| 1

|

ta(aLE-NOE) : X
] tw(NOE)
I

e
|

FEMC_NOE J \ /:/
|

| | |
tsup-NoE) M=ty \oED)
I I

Feme-ors ) LTI T D——

El 4-39 NAND | 8 B3R T#

FEMC_NCEx _Low

|
ALE(FEMC_AL7) X X
CLE(FEMC_A16) .

|

tq : : | th(NWE-ALE) |
<l i + |

(ALENWE) >t tw(NWEY >l >

| | !

FEMC_NWE J \I /

FEMC_NOE  /
! |
|
FEMC_D[15:0] ( )7

I
——tpNWEy
tynwE-D) — I'<_th(NWE-D)_>I

F 4-57 NAND R B K e

il 28 ®/ME BAE L0
twnoE) FEMC_NOE{[ i [a] TBD TBD IS
tsu(o-NOE) FEMC_NOE 2§ £ FEMC_D[15:0] ¥ 17 4L TBD TBD ns
th(NOE-D) FEMC_NOE & 2 J&§ £ FEMC_D[15:0)¥#i 5 %k TBD TBD ns
td(ALE-NOE) FEMC_NOE{KZ B ZFEMC_ALEA TBD TBD ns
th(NOE-ALE) FEMC_NOER Z£FEMC_ALEX TBD TBD ns

1 WBHRIE, AR PR,

139/ 165 FE RBEAR AT AR A E Nations Technologies Inc.
bk SRIIT R L X AR AL X SRR 109 5 18 REARKE
1% +86-755-86309900 (5 E.: +86-755-86169100
fE4t: info@nationstech.com Hi%w: 518057



e\

4 i «
W%, EREIKNation §

ERREAK

% 4-58 NAND [ IO FRFHEO

www.nationstech.com

#s S w/ME BAE B
ta(D-NWE) FEMC_NWE &2 Bl Z2FEMC_D[15:01%4E A &% TBD TBD ns
tw(NOE) FEMC_NOE{® T [a] TBD 8D ns
tsu(D-NOE) FEMC_NOE &2 B ZFEMC_D[15:0]1 %4 4 2% TBD TBD ns
th(NOE-D) FEMC_NOE 5 2 J& £ FEMC_D[15:01 ¥4 45 %k TBD TBD ns
twnwe) FEMC_NWE/K ] [d] TBD TBD ns
ty(NWE-D) FEMC_NWE/L EFEMC_D[15:0] ¥4 &4 TBD TBD ns
th(NWE-D) FEMC_NWE i 4 FEMC_D[15:0] 4 3% TBD TBD ns
td(ALE-NWE) FEMC_NWE{K 2§ ZFEMC_ALEAH & TBD TBD ns
th(NWE-ALE) FEMC_NWE®= £FEMC_ALE % TBD TBD ns
ta(ALE-NOE) FEMC_NOE({& 2 i Z2FEMC_ALET %X TBD TBD ns
th(NOE-ALE) FEMC_NOE= ZFEMC_ALETL TBD TBD ns

1. HHHRE, AEAFHINR.
4.3.22 USB_HS_DualRolef§1H
% 4-59 USBHS ELUi FS 484
5 B35 % B/AME | BBME | BXE E:-F VA
Voo @ USB T{EHJE - 3 - 3.6 V
LS/FS FUNCTIONALIT
VDIFs ZEOT I RIBUE (FSILS) - 0.2 - -
Vewmrs 7253 FLAFTE HE (FS/LS) A5 Vo e[l 0.8 - 2.5
o () —
AT ViLse BRI P HLE (FS/LS) - - - 0.8
\Y;
VIHsE HAnig U v LT L (FS/LS) - 2.0 - -
VoLrs FRAS ¥ AR B P (FS/LS) RLof 1.5kQ to 3.6V - - 0.3
ot HL P _
VOHFs FRAS ¥ H 7 B SF (FS/LS) RLof 15 kQ to Vss 2.8 3.3 3.6
Reo® USBHS_DM/DP Vin= Vb - 15 - .
Reu® USBHS_DM/DP VIN= Vss - 15 -
ZHsprv(®) IRz 4 BT T IR X B - 45 - Q
HS FUNCTIONALITY
DIHS Zor N REUE (HS) - 0.1 - - \Y
VemHs Z2 5y JLRLIE HI(HS) - -50 - 500
NG A N
VHssQ HS 43 A 8 - 100 - 150
VHspsc HS Wit BRI - 525 - 625 mvV
VoLHs o SR HL P i o 45Q 7% -10 - 10
iy E P N
\/OHHS e v EE P g Y LR 45Q 13K 360 400 440
1. HEEHEIE, AEA PR,
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% 4-60 USBHS B AKFED
Ziass E 5 *M R/ME BRE BAE By
Trr Tt B (FSILS) CL=50pF 4 - 20 ns
THsr #y BT A (HS) - 500 - - ps
Tre T BRI (FSILS) CL =50 pF 4 - 20 ns
Thse Z 45 T BEI RN (HS) - 500 - - ps
VCRS Bt B URAE XL (FS/LS) - 1.3 - 2 \%

1 mBehRE, AR P,

4.3.23 BEHIZR [N L (CAN) B S
5 6 Nt 2 F T8 3 BI(CAN. TX A1 CAN RX)AFHERERS, 1% TLA8 4.3.13 7,

4.3.24 ZEBF L HAEESDMMC)YRPE

BRAERE U], R 4-61 S BRMEAT G R 4-4 FAFRIAERE . fro IR Vopa B HL AL S B4 21

% 4-61 SD/MMC 4§51, VDD=2.7 & 3.6V @

&5 e 21 &M B/ME | HLBME | &KE | B
fop TEEHE AL s =R I I B R - - - 104 MHz

tw(ckL) A B LR B 1] 8.6 9.6 - ns
fppZSOMHZ

tw(ckH) =N ] 8.6 9.6 i} ns

£ MMC f£4;/SDR/DDR FI SD HS/SDR/DDR R F ] CMD. D I\ (&% CK)

tisu NG A HS 2.87 - - ns

tiv NP E] HS fep = 50 MHz 1.3 - - ns

tiow® MNERE D (IR ) TBD - - ns

£ MMC 4£4/SDR/DDR 1 SD HS/SDR/DDR #R F {1 CMD. D #iili (3% CK)
tov a0 H A RN ) HS - - 2.74 ns
fep = 50 MHz
ton B H AR R[] HS 3.0 - - ns
SD BRUMER TH CMD. DA (% CK)

tisup NGNS [E] SD 2.87 - - ns
fpp:ZSMHZ

tiHp PR SD 1.3 - - ns

SD BRUMER TH CMD. D #iHi (% CK)

tovp A RO AR (8] SD - - 2.74 ns
fpp:ZSMHZ

tomp i H AR BB AR (8] SD 3.0 - - ns

1. WBHRIE, AR PR,

141/ 165 B ARG PR A E Nations Technologies Inc.
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1% +86-755-86309900 (5 E.: +86-755-86169100
fE4t: info@nationstech.com Hi%w: 518057



L\ .
3 Nation &

"fl BTN BERREK v Www.nationstech.com
2. CL=20pF.
3. TEERIENT, BE T ERRERR T A RE IR KA B BN TR

A 4-40 SD REER

e f6(s S E——

twiekH) | twieky
CK / /
tov ton
D, CMD output X X
tisu tin
D, CMD input X
B 4-41 SD BRIABER
CK
tov ton
<_
D, CMD output X
&l 4-42 SDMMC DDR & Z,
D input valid data valid data
tisu | tH tisu | tn
P tw(ckH) %
CK A/ \ /
B tw(cky)
tov tov
ton ton
D output valid data valid data
142/ 165 H R AR R4 2 5 Nations Technologies Inc.
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4.3.25 PLA M (Ethernet)2 O 4%

BRAEREI UL, 3R 4-62. 3R 4-63. K 4-64 MBS EUEHERHTT AR 4-4 MM FIABREQRS °C) frox MR A
Voo 4t F L I & 73 2

% 4-62 7| T MDIO/SMA [JLLA M MAC I, B 4-43 R T AH R I R

% 4-62 MDIO/SMA I %

kel B B/ME HRUE BAE LA
tvpc MDC J& #iitf 18] (2.5 MHz) - 2.5 - MHz
ta(vpI0) B HEA R [A] - - 5 ns
tsuvbiO) B €A | 17 - - ns
thMDIO) TLEHE LR AT ] 0 - - ns

& 4-43 MDIO/SMA i F &

|A

- tMpc

ETH_MDC / \

tavpio)

ETH_MDIO(O) X

tsuvpi0) thivpIO)
ETH_MDIO(I)

% 4-63 51 T RMI LA MAC I8, B 4-44 o 1 AH N B e 1

Y

# 4-63 RMII i ¢
/5 ¥ B/ ME HAUE BAE BAr

tsu(RXD) BB ST T 2 - - ns
tih(RXD) FRUSCEAR PR FF I ] 1.6 - - ns
tsucrs. Dv) | RV B HE A R S TR 2 - - ns
tincrs_ov) | BRIV B3 A RO R[] 1.6 - - ns
td(TXEN) RIEAL R SO IR N TH] - - 9.3 ns
ta(rxo) JRIEHEA RGE IR I ] - - 9.3 ns

143/ 165 R4 AR f7FR 4 7 Nations Technologies Inc.

ikl ERINT R L X R AL X S ERER 109 5 [H REAKE
1% +86-755-86309900 (5 E.: +86-755-86169100
fE4t: info@nationstech.com Hi%w: 518057



e\

4 i «
W, ERiAkNation &

BEREK www.nationstech.com

B 4-44 RMII i} 5 &

RMII_REF_CLK / \ / \

tarxen)
tarxo)

RMII_TX_EN
RMII_TXD[1:0]

tsurxD tinrxD)
tsucrs_pV) tinccrs_pv)

RMII_RXD[1:0]
RMII_CRS_DV

% 464 It T MINIBUKR MAC I, P8l 4-45 S T HSE (906 7

£ 4-64 MII i 7
Gincs SH fB/AME HARE BAME AL
tsuRxD) FRUSCEHRE 3 ST ] 25 - - ns
tinRXD) FEWCER (R FF I (1] 0.5 - - ns
tsuov) ARG L ) 2.5 - - ns
tinov) s R AR R 1] 05 - - ns
tsu(ER) AR NN 2.5 - - ns
tinER) B R PR RIS 7] 0.5 - - ns
ta(TXEN) RIEAF BEA RIE IR B (7] - - 12.0 ns
td(TxD) RIEHHEA AR I ] - - 12.0 ns
B 4-45 MII 7B

GMII_RX_CLK

Lsu(RxD) tin(RxD)
Lsu(ER) tihER)
GMII_RXD[7:0] tu@v) tin(Dv)
GMII_RX_DV
GMII_RX_ER
GTX_CLK
tyrxo)
GMIIL_TX EN X
GMII_TXD[7:0]
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4.3.26 A% O (DVP)E O
& 4-65 fE/n T DVP #1055 1045, Kl 4-46 SR T A RIS 7.

B 4-46 DVP O E

1/PIXCLK
| |

T W WV NV

|
P—= Ly

|
HSYNC *I

H tsuvsyie)

|
\l

VSYNC
|

tsupata) : thoata)

S G G /////, G S /11 /1!

& 4-65 DVP (5 53 AHKE
iing ZH %4 fB/ME BAE LA
PCLK LSRN - - 110 MHz
Dpixel BRI 5 2 E - 30 70
tsu(ATA) A S N\ S SN ] - 3
th(pATA) B R R (] - 1
tsu ) -
(Heve) HSYNC/VSYNC #i N g 37 it il - 3 ns
tsu(vsyne)
t )
HHSTNG HSYNC/VSYNC %t N AR FE 8] - 1
th(vsyNe)
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4.3.27 LCDE/REH|#LCDC)EN

BrRAERE UL, 3R 4-66 S HURE TG R 4-4 AP IIFREEREQ2S °C)s fucik S A Vopa fEHL H1 F il & 15
o —RITAEZM, REWT:

LCD_CLK et e~

LCD_DE #tft: fikH-~F

LCD_VSYNC il LCD_HSYNC # 1% =i

% &M 24bits

B L TR

A A : CL=30Pf

CMOS FHJMll & £{: 0.5VDD

10 *ME L TTA 2L
% 4-66 LCDC it
w5 S B/ME BAE L:<Viv
2.3<vDD<3.6V
ferk LCDC I i 4% - 100 MHz
20pF

Deik LCDC i &b fgith 5 b 45 55 %

tw(cLkH) o N N
e e RSP IRFR], ARG LS [) twcLky//2-0.5 | twcLky//2+0.5
tw(cLKL)
= — ns
tvpATA) B A R (] 2.3<vDD<3.6V, fcLk =100M - 8.01
thpATA) H i S OR RIS (8] 1.2
t
V(HSYN) HSYNC/VSYNC/DE #ith
ty(vsyne) o 2.3<VDD<3.6V, fcLk =100M - 1.7 ns
R [A]
tv(DE)
1. HEWIRIE, AEA IR,
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& 4-47 LCDC /KFi FHER
| ek |
[ |
L1
LCD_CLK | | | !
| I |
| | | | | | |
LCD_VSYNC | | | | | | | |
| weswnol | | | | th(HSYNC) _.l_l._
| S I | |
| : — ! —
LCD_HSYNC | \ | | | | | |
| e I | |
Y
| | T | | |
Lco pe | I I 1 I I | \ |
- | | | | | | |
I | | | |
I | |
| | | N(DATA>—»|JI-—| | |
| | | R | |
LCD_R[0:7] ; * [pixel |
LCD_B[0:7] I \ H |
| I I —>—|<—th(DATA) I I
| | | W | |
| | | ! | |
- >l - -l >
| HSYNC + Horizontal Active ' Horizontal
| width back porch width back porch |
[ o
| One line !
147 / 165 H RAE AR PR 22 5] Nations Technologies Inc.
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& 4-48 LCDC FE I FHER

| ek |

"l
I -

LCD_CLK | | |

|
|
| tv(VSYNC)_J_
S

.....

é

) |
th(VSYNC) _,1_]._
L

e

|

LCD_R[0:7] t
LCD_G[0:7] X M lines data |
LCD_BJ0:7] .\
I I I I

, | | |

| | | |

l< L . . J

I VSYNC | Vertical | Active | Vertical |

width back porch . width back porch
L L
| One frame :
148/ 165 R4 AR f7FR 4 7 Nations Technologies Inc.
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4.3.28 FT T - A PHIS TR 2T (DSMU)RHE

BRAEREULE, 3R 4-67 IS EURME T A K 4-4 A PREER L (25 °C)s froik SZE A Voo fHk H H R & 75
Fo HARMAZ AT

® i NI ERCE : DSy[1:0] = 2b10, SRy=1b0

® fiEHiZ CL=30pF

® 2 CMOS - F4xiE, 10 & 554 0.5VDD

B £ (DSMU_CKINX. DSMU_DATINX. DSMU_CKOUT) #51ti% 2% 110 i 4P &5 4.3.13.

£ 4-67 DSMU B BS54

i) ¥ %4 w/ME | HRME BAHE AL
fosmu
(1/Toswo) DSMU Hf 4 2.3V <VDD < 3.63V - - 300
2.3<VDD <3.63 V,SPI #[1 (SITP[1:0]=0,1), ) ) 20
A AR X (SPICLKSEL[1:0]=0)
2.3<VDD <3.63 V,SPI #1 (SITP[1:0]=0,1), ] ] 20 MH
fokin o O B AN £ (SPICLK SEL[1:0]=0) ,
(UTexin) K 7 2.3<VDD <3.63 V,SPI £ (SITP[1:0]=0,1), ] ) 20
PA T A i 5 (SPICLK SEL[1:0]1=0)
2.3<VDD <3.63 V,SPI #[1 (SITP[1:0]=0,1), ) ) 20
PA e i 5 (SPICLK SEL[1:0]1=0)
fexout A AR 2.3V < VDD < 3.63V - - 20
TBD 45 50 55
Dutyckout | it i 5 2 L 2.3V < VDD < 3.63V %
TBD 45 50 55
twn(CKIN) | AR BIR/MEHk | 2.3 <VDD <3.63V,SPI#11 (SITP[1:0]=0,1), i Telki2
twi(CKIN) i AR I e 2 (SPICLKSEL[1:0]=0)
" et 2.3<VDD <3.63 V,SPI #2[1 (SITP[1:0]=0,1),
fo WAL R A1 £ (SPIC LK SEL[1:0]=0) TBD TBD TBD
" o 2.3<VDD <3.63 V,SPI #2[1 (SITP[1:0]=0,1), ns
t WAL REEE R Y1} 4 5 (SPICLK SEL[1:0]=0) TBD TBD TBD
SRR 1 2.3V < VDD < 3.63V, & I 1 %’f\?ﬂ (2*CKOUTD
TManchester CEYR B (SITP[1:0]=2,3), YT - IV)*TDSMU
#) I BT (SPICLKSEL[1:0]!=0) CEiM“ CLK
149/ 165 R A3/ PR 24 7] Nations Technologies Inc.
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Bl 4-49 DSMU 3E38 Wk 230t 5 &
>
ﬁZ
¥
? @) I
— ' | |
i 2 SPICLKSEL=0 /N /i N\
| | | |
O - ~
&< 2 (siP=0 XX X X X
(@)} = | | | |
+ _ |
2l 2 lerear X X X X 3
n &g Y
a
_ !
a 5 [SPICLKSEL=3
S 2 ! !
N (.)< SPICLKSEL=2 |
|
m 2 |
N = | Lo
5 | 8 [spiciLksEL=1 /_\_/_\_/m
O = - [ Loy 1/
N | | | | |
&< _ ety TN KA
2 prd — |
£ = SITP=0 X : X >:< X X
: [a) I I to | th|
% D| l—p—, N
2 lsmn XXX X
a s
> | | : | |
HES A an Watll ol
< | | | !
Dl | | | : :
- |
> 2lsms N/ WA\ A
lé (8 I Lafudiadin I ro==\ :"---\ : Lafudiadin : Lafudiadin
.: |'I \‘ ’ \‘ ’ \‘ . \‘ . \‘
é recovered clock l l l
e
©c | ====- Se LSt Se LT TEEE e S.LS2TTETEE SeLSfTTET s S "’--
2\ recovered data _Q___‘,:':.‘___(_)___‘,:':.‘____1___‘,:‘:.‘___1___,:':.‘___9___,:‘\___
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4.3.29 12 BHE BB ADCOBSSH

BRAERE R, ¢ 4-68 (B KR 75 &3¢ 4-4 HOZ A HUFFBREE 25 °C)s fuouk ST Voo (B R I 72
#,

R BERFS AT AR

& 4-68 ADC 4&t:
®5 B %AF B/ME HRIfH BAE B
Vopa | HEHEHE - 2.3 - 3.6 \Y;
VREF+ ESHEHE - 2.3 - VopA \Y/
fanc ADC i} i 28 - - - 20 MHz
fs KA HZO - - - 5 Msps
» 0(Vssa B VRer-
VAIN e RV @ - i - VREF+ \VJ
R )
o 2.4~33V - 250
Rabc PRESIT N ohm
2.3~2.4V - 350
A SRR IR R
Cabc . - - 15 - pF
1~
fADC = 20 MHz,
Singal noise JUN
SNDR T ) sample rate=5M sps , & i, - 68.73 - dBFS
distortion ration
fin=200k, Z 43 #i =,
Teal REHERT [A] - 74 1/fapc
ts N 0.05 - 7 us
KL [A] fapc = 20 MHz
Ts 1 - - 1/fanc
tstaB - [A] - 0 0 20 us
BB A (] (B S NS
teow@ | - 4~400CKAE ts + Z 1B 3) 1Ufaoc
PR edingLl)

2. HBIHRE, AEA PR,

3. IKIEAREE R, Vrer ] LATE R EIVooa, Vrer- A BATE IR FIVssao

4. R EICRAEHE SR BEIIRING 56, HORH N PELHTRINFIR AL 8 ff0f 2 56 2 AR 3% 4-69.
% 4-69 ADC FHERT RO

SHER Rin (k@) B/NRRERTE] (ns)
0 50
0.45 100
12-bit 0.7 150
0.95 200
1.95 400

151/ 165 R AR 77 PR 24 7] Nations Technologies Inc.
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2.95 600
3.95 800
4,95 1000
9.95 2000

1. HBGHRE, AEAEERIER,
2. MR VDDA=2.4V 10 3.6V, Vcar= 0.9V, Ta=105<, fclk=20 MHz.

% 470 ADC R EE — B IRHIIAK 0

vins BY PR A SHY g L-¥iva
ET® LREIRE fucLk =200 MHz, fapc =20 MHz, TBD -
EO® % iR % sample rate=3.33M sps, TBD -
Vopba=3.3V, Ta=25<
AN S b N NI .
ED POY Ll 22 WA EADCREE JF 1711 .3
EL PR ZE Virers= 2.5V, Bl 4 - -
ET® CEEIRE fucLk =200 MHz, fapc = 20 MHz, TBD -
R sample rate=3.33M sps,
(4) -
EO iRz Vooa =33V, Ta=25<T TBD
ED oy LR R 2 W& AEADCKEZ JG 3 TH 4.2 .
———— Viers= 3.3V Z40 18
EL BT ReF R 22 :

1. ADCHIELHURS B HUE A AR L PN AR HE a1

2. ADCHEZSRIFENHRIIR FR: B G AT T AR v A BN 51 B L N ) BT, PR R 2 J 35 M B 5 — VAR
U S IEFEREAT AR 40k 2 o A WCHE W 7™ A S el VN R A A RIS R _L, (51 00 2 ) 8 m— A 1 e —
P

3. W IERAEAN R, R EAT AT P N e TEEZ A, S S EITADCH L -
4. HGEVEEORIE, AL IR,

152 /165 B ARG PR A E Nations Technologies Inc.
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K 4-50 ADC F5 5 451

@ An example of an actual ADC
conversion curve

(2) Ideal conversion curve

—_ VREF+ V DDA "
|:1LSBIDEAL = or Joog. = Determined by package

T R
4094 —]

6) The actual conversion endpoint
line
Synthesis error: the maximum
Et deviation between the actual
conversion curve and the ideal
conversion line

4093 —

1

{.

1

1

1

1

1

1

1

1

1

1

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

1

1

1

1

1

1

1

1

1

1

1

|

Gain error: the difference between the

Ec last transition on the actual conversion
curve and the last transition on the ideal
conversion curve

Differential linear error: the

gp difference between the actual step on
the conversion curve and the ideal
step (1 LSB)

»

”=IIIIIIIIIIII// 1 1] 11

l ' : : ’ // ! ! ! ! " Integral linear error: the maximum
! 2 s 4 > 6 ! 4093 4094 409 4096 EL deviation between the actual
Vssa VDppA conversion curve and the terminal line
& 4-51 {7 ADC S8 R
VbD
-
VT
0.6V Sample and hold ADC
ZS converter
()) )
Ra AINX] RADC
‘ T . 12 bit
L converte
Cparasitic VT
IL+1uA "
]: 0.6V T CADC
= Parasitic - = =
capacitance

1.  fXRan. RaocHICapclIEUE, = W3 4-68.

2. CparasiticR /~nPCB(5 & MPCBAfi & it S AH %) 542 4% L35 42 E B CRZI7pF) . K 1 Cparasiti cBUED K PR B FIRE
R B MR W Maoc .
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4.3.30 120 B E# IR (DAC)BHSSH

BARdR i i, R 4-71 FIZR 4-72 S EURE T A 4-4 EAETIIRBEIRFE (25 °C)~ froik SR A Vopa fiLHL

www.nationstech.com

H R I = A 2
% 4-71 DAC 1MSPS ¥
- LA
#e e 20 %M B/ME | BEUE BAE i
Vooa FEFOLL L HL DAC ¥ th A7 G 1, Fr AN P atiess | 2.4@ 3.6
V/ReF+ ESEHE DAC ¥ th A7 G 1, Fr AN P atiess | 2.4@ VDDA \Y,
VREF- MSHHE VSSA
DAC #i EHE] VSSA TBD
RL G AR AT RIS 1) £ 3 L BH _ kQ
T IT %3] VDDA TBD
Ro far BT DAC iy th 2 b 5 A 11.59 15 16.21 kQ
iy b AR T T TBD pF
CL Uik 4k _
i H 22 s oG P 50
DAC OUT B SRR I TBD TBD \Y;
- DAC_OUT %t HiJ&
=N B o
it 22 b2 2R A 0 VRer+
| TE AR (R HLEE 0 DAC Bt 296 543 732
HA
> Y4 #E(Voop+Vopa+VRer+)
WEN (4R 12 A A RES | DAC Z 84T HF CL <50 pF,RL>5
TBD TBD TBD
tSETTLING MR AMBFEAS i KAE, kQ us
DAC_OUT & Zl| H 4 1)+ LSB) DAC ZZ 285K Ml 2.1 2.6
S AT HR 785 o FBE ) st i) (A6 i DAC 22447 JF, CL<50pF,RL>5
TBD TBD TBD
twakeur | DAC 3| DAC_OUT i& B HZ&AE 1 kQ s
+1 LSB) DAC ZZ 28K M1, CL<10 pF 2.1 5
AL EE (FHXS T Voo33A) (B4 | DAC 271 2%4TJF, CL <50 pF,RL>5
PSRR TBD TBD TBD dB
B ) kQ
W IRESEE N DACX_DATO F77
a8 2 [ B /N TA], DABRIESTN
AR BN A BT TE#A CL <50 pF, RL>5 kQ TBD
DAC_OUT(1 LSB).
DACxy_CTRL.EXOUT =1,
TW to W |DACxy CTRL.BXEN =1 us
DACxy CTRL.EXOUT =1,
DACxy_CTRL. BXEN =0 &,
CL <10 pF TBD
DACxy_CTRL.INOUT =1,
DACxy _CTRL. BXEN =0
154/ 165 R4 AR f7FR 4 7 Nations Technologies Inc.
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Middle code offset for 1 trim code
Voffset VREF+ =3.6V 1500 Y
step
Tk, BAFE
_ TBD TBD TBD
R AT 0x800
I T, MANEKE
lopbapac) | DAC consumption from VDDA TBD TBD TBD pA
0XF1C
WM | TaEk, mAPE 6 1
] 0x800
T, mAHE
_ TBD TBD TBD
R AR T 0x800
I Tk, WNEKE
Iobvipac) | DAC consumption from VREF+ TBD TBD TBD HA
0xF1C
Wtz rhds ok | TR, WA
85 148 200
] 0x800
LR 2R (2 N E SRS 18] 1 LSB
DNL 2 2
%)
AELR AR R (EARED @ I 2 LSB
INL 1554855 0 FARES 4095 2 [a] ()& TBD TBD TBD
25 18] ) 22)
N VREF+ =3.6V TBD TBD TBD
P #2352 (1365 0x800 Ff 3 & (1) 4k F,CL<50
IR VREF+ =2.3V TBD TBD TBD LSB
1H) pE,RL >5kQ
W 2B O M],CL < 50 pF, % & RL TBD TBD
WaiRzE | WMERE TBD TBD TBD
1. HZGEIMHEIRIE, AEE PRI,
2. AR A ESR,
% 4-72 DAC 15MSPS 554
#s e 21 & B/ME |BBE | BKE | B
Vopa | BEDLAEFE HL R - 2.3 3.6
Veerr  |IESHEHE - 2.3 VDDA
Vrer. | ASHEHIE - VSSA
DAC_OUT | DAC_OUT H J& - 0 VREF+| V
DNL LR 2k (2 AN ESARTD 8] ) 22) - -2 2 LSB
ARLR RN B (AEARHY | R BUE S
INL A5 0 FNARAG 4095 . [8] fH 12 45 8] 1) i CL <50 pF, no RL -5 5 LSB

%)

1557165
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10%-90% 10 - 22
5%-95% 13 - 29
VDD >2.7, filiHi—4 o
‘ 1%-99% - - 46
o 32lsb 53
BB BT A (4Ya 10 A2 ANACHS M
lisb - - 87
tserrune | BO/MER A N RKME, DAC_OUTE ns
oty 10%-90% 12 - 88
B HAERH LSB
! fEzh ) s 5%-95% 14 - 116
VDD <27, HiH#H—4
» 1%-99% 20 - 181
P
32Isb 21 - 196
lisb 38 - 332
AT PR 25 o 2 ) B T] (A BE DAC - - 4
twakeuP . CL<10pF us
#| DAC_OUT iA B HAE I+ LSB)
VDD >27V TBD 110 TBD dB
PSRR | fi s bb
VDD <27V TBD 70 TBD dB
Iopapac) | DAC consumption from VDDA TAER, HAHE 0x800 0.027 | 0.063 7
LA
Iobvoac) | DAC consumption from VREF+ Tk, HiAF{E 0x800 315.7 715 929.7
156 / 165 B ARG PR A E Nations Technologies Inc.
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4.3.31 LB 2% (COMP)f3{8:
BRI, % 473 (B EUR M5 3 44 TSP IRBRBEILBE2S °C). oLk SR Vopa b Hi Hi R Il 5
F,

&K 4-73 BRI
fine) 23 4 RAME | #BME | BRKRE | A
Vopa LSRN - 2.3 - 3.6
\Y%
Vin LPANG N ek - 0 - VDDA
DAC i fatt, VREFP =
VrRer 6bit DAC ffifs Hi & - 15 +2 mv
3.3v
DAC e firtt, VREFP =
- 33 46 uA
| 6bit DAC static consumption 3.3V
REF
from VREFP DAC f Kftt, VREFP =
- 45 61 UuA
3.3V
o VDDA>=2.7 - - 5
TstarT LS JE B ST ] us
VDDA<2.7V - - 7
¢ Propagation delay for 200 mV VDDA>=2.7 - 20 -
D ns
step with 100 mV overdrive VDDA<2.7V - 30 -
VoFFSET ERES PN S Full common mode range - - +0 mv
i a%iiid - 0 -
. RIB - 20 -
Vhys bl i 1R iy i mvV
rh & IR Vi - 30 -
rer IR ity - 50 -
Static - 146 -
Comparator consumption from _
Ibba With 50 kHz 100 mV LA
VDDA _ _ - 150 .
overdrive square signal

1 HBHRIE, AR PR,

R4 AR f7FR 4 7 Nations Technologies Inc.
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4.3.32 HES %P3 (VREFBUF) 5%
BRI, % 474 (B EUR M5 3 44 14 P IRBRBEILEQ2S °C). oLk IR Vopa b Hi Hi FE Il 5
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F,
R 4-74 HESEZHERIRED
=) 2% M RME | BBME | BRRE | B
Voba DL LR L - 2.3 - 36
VS=00 & VDDA >2.8V - 2.498 - v
. n VS=01 & VDDA >2.4V - 2.048 -
VREFBUF OUT 2 R
VS=10 & VDDA >2.3V - 1.802 -
VS=11 & VDDA > 2.3V - 1.497 -
TRIM Trim K70 A - - 45 - %
CL T - 05 1 2 uF
Resr ey gy PERERA - 0 0 2 Q
DC - 45 -
PSRR AL L dB
100KHz - 70 -
tsTART JA B[] CL=1F - 366.1 1080 s
VREFBUF consumption from
IDDA(VREFBUF) lload <= 10 mA - 48 - pA
VDDA
Max IDDA(VREFBUF) at startup
lINRUSH lload =0 7.42 18.88 - mA

phase

1 W8 RIE, AR PR,

1587165

R4 AR f7FR 4 7 Nations Technologies Inc.
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4.3.33 B BRI (TS5t
ARSI, 2 4-75 BB FI R 44 T AFEIFREEE FE(25 °C) fucLk SIZEAT Vooa b B i 14 7
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ECI
R 4-75 REAL BB
s 25 R/AME HAUE RRHE Bfr
T Vsense A Tl B A 2 P 2 - 13 TBD <
Avg_Slope® PR 3.1 -3.4 -4.15 mv/e
Vao® £ 30€ B (17 /& - 1.37 \%
tstarT® LI A 4 10 us
Ts_temp@® MELIBGELERT, ADC KA [H] 2 us

1. HZEETGIRIE, AEA IR,
2. HIHRIE, AR FINR,

3. ISR (B AT DL N AR i 2 IR R RE
4.3.34 IBERVear
BRI, % 4-76 FIZE 4-T7 (IS KRG A% 4-4 10 Z M R BHRE2S °C) fucLk B Vipa (i H

L I A 2

F 4-76 Var Mol 234544
5 S| B/ME HARE BAME E: Viv
R Vear [ R - 75 KQ
Q Vear il & 1) H A5 - 4
Er® Q LiRz=E -10 10 %
tsvbat® B2 Vear BB (1) ADC SRAER] [H] 2 m
1. HBEHRIE, AEA RN,
F 4-77 Vear 7ol
i) B B/AME HAUE BAE LA
FE vt 7 FEL L BELRS 7 1 - 10 KQ
R
* 7 B AL 1 2 : 3 KQ
159/ 165 R4 AR f7FR 4 7 Nations Technologies Inc.
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5 #3 R~
5.1 TFBGA100 33 R~

- Dimension in mm Dimension in inch
Ball Symbol | T now | MAX | WIN_ [ nom | WAX
A | 1000 | 1000 | 1171 | 0.040 | 0.043 | 0.048
A1 | 0250 | 0.300 | 0250 | 0010 | 0.012 | 0.014
Az | 0726 | 0780 | Dest | 0.026 | 0.031 | 0034
A3 | 0480 | 0530 | D520 | 0.018 | 0021 | 0023
(WK A5 | 0220 | 0280 | D300 | 0.006 | 0.010 | 0.012
| e E | 700 | 2000 | 8100 | 0211 | 0315 | 0319
= D [ 7e00 | 8000 | 8100 | 0311 | 0315 | 0319
2 E1 — [7200 | — — |ozes | —
T o1 — [7200]| — — |oze| —
z = — [oao0 | — — oo | —
b 0380 | 0410 | D480 | 0.014 | 0.016 | 0.018
T aaa 0150 0.008
bbb 0.100 0.004
e 0.100 0.004
ddd 0130 0.005
eee 0.150 0.008
i 0.080 0.002
MOIME w10
SE 0.400 | 0.016
=D 0.400 | 0.018
160/ 165 R4 AR f7FR 4 7 Nations Technologies Inc.
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5.2 LQFP100 $f 35 R ~f

D /A
75 an Sumbol Dimension in mm Dimension in inch
j_ﬂ_ﬂ_ﬂ_ﬂ_ﬂj;ﬂ_u_mﬂ_ﬂﬂ_ﬂﬂ_ﬂlui : [ S Min  Mom | Max Min  Nom | Maox
o - o T ) A — 160 || — | — |o.os3
| = ""'\ e A 0.002 —
= \ | Az 0.053 ¢
= | \, b 0.007 | ¢
= PR b
= o ——4B ¢
E i /_f‘. ) ,0' ‘X‘:v"‘ ‘—I AT C1
= ! /] [ LA {GAGE PLANE TR
=/ | NS - 5
wr;-f."i /T ‘ % i - epI E
SR 1111 1 1 A A , E
e 25 E
IDENTIFIER /
El ‘ b L 5 |
L )
R 008 — —
Rz 0.08 0.20
. S 0.20 —_—
WITH PLATING _bAA 5 o T35 &
N\ =) o
Ai Al A 9‘2
s ‘C 93
1P cee 0.08
BASE
NOTE : METAL/
161/ 165 H RAE AR PR 22 5] Nations Technologies Inc.
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Pl

N_1
IDENTIFIER

D /N

D1 /2y

000000000 0000000 0000000000000

73 /_Afl\»_\

i

~
'\,/

)

100010000 0T E00 1000000 nIEEnan

i

'
'
'
1
-
'
'
'
1

=72

(Ooouror oo

\_.’.;-

E | PLANE
2 \

“°

R

A} Acf

SECTION A-A

| [ECZJSEATING PLANE

Dimension in inch

Symbol Drimehsw'or in_mm !
Min Nom | Max Min Nem Max
A — 160 ]] — | — Jo.063
A 0.05| — | — |[o.002
Az 1.35 | 1.40] 1.45 || 0.053 0.057
b 017 | o. 0.011
b1
c 0.12
[o3]
D 22.15
D1 0]20.10
E 0[22.15
E. ) 20.10
] 0.50 BSC
L 0.45 [ 0.60 ] 0.75
Lt 1.00 REF
R1 0.15 REF
R: 0.15 REF
S 0.19 REF
Z o35 ] 7
= 7" REF
=] 12" REF
H 12" REF

162 /165

R4 AR f7FR 4 7 Nations Technologies Inc.
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5.4 22 E1YiBH

B 51 LED BT
- LOGO
- Chip Type
XXXXXXXX = Batch NO
®
—— Chip Version Identification Number

163/ 165 B ARG PR A E Nations Technologies Inc.
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6 [ sEhiRA

TN H 1 B0
V1.0.0 2025.4.28 | 1, WA

1, #h 78 4.3.6 T AT ARSI ;

2, PLL (% NI e IMIE TR B 31 AMHz,  PLL 9% H /N2 51 400MHz;
V1.1.0 2025.8.19 | 3, #h7R T — LA H

4, fE TUE Y logo

5, B 4.3.12 f7 i aedit

164/ 165 B ARG PR A E Nations Technologies Inc.
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7 FEH

H REAR B AR AT CRARE REAR?) XTSI L @B K NRISAME FRH . 22Dt
FHAEIIAE S, e SORS R Hrh iaR i FE RBOR T e CRAR“= ™) AR T

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

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

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

Ao SRS A5 A A ™ i, (838 B AT S B et i RE RIS T R AN 2 A, [ IREORAKS
AT RS FH e SORS BAS T i M0 R AR AT L T3 RAh iR R TTVE BT E MRS 3 45 R 34T .

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

P AN 22 e Aol P F JRURSE I e A58 N AR, (DR Aot PR S Ao8 ] RS B - R DI A 2 Al A i S By At
W KA E BRI SRR

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

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