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N32H785 BAEF M

N32H785 £ 41K H mitE e %K . ARM Cortex-M7 W% & £, 181785 Eik 600MHz,  SCRFXUR BV mlis 5
H1 DSP #§4 . Cortex-M4 WAZ 24BN 1%, @847 &k 300MHz. (2/4MB) (1) F FLASH, %k
1504KB ] SRAM (fU3% 1024KB TCM SRAM #1480 KB SRAM) + 4KB Backup SRAM, %k 34> 12bit 5Msps
ADC. 4 MEpfLEds, 6 1 12bit DAC, WM Z A mi® U(S)ART. 12C. xSPl. SPI. USBHS Dual Role. CAN-
FD. SDRAM. FEMC. SDMMC . 10/100/1000M LLKMIE{EH [, SCRECFAENIE (DVP) |« CKF TFT-LCD
B St JPEG AT Jm i 23 A0 GPU, W B S PERe N FIEmF ik 51 %, SCkF AES/TDES. SHA. SM4 &
1%, XFF TRNG HPFENLEUR AR, SCFF CRC8/16/32. (FFZ ik 168 /> GPIO, SCHEMIH LA AHE LQFPLT6.
UFBGA176+25. TFBGA240+25 %}%% .

Reghetk

® XUZZEH) CPU (Cortex-M7 F1 Cortex-M4F)
H  ARM Cortex-M7
—  32{ ARM Cortex-M7 W%, XUKSBEF sis 5L I0, SCFF DSP 454 F1 MPU
— A 32KB #54 Cache fl 32KB # ECC [{1%#% Cache 2217
— 4 600MHz, 1284DMIPS
B ARM Cortex-M4F
— 327 ARM Cortex-M4F %+ FPU, FJEIIEFafefrikie &, SCHF DSP #54H1 MPU
— WHE 16KB #1574 Cache 22771 16KB 7 W {1656 (i Cache 2247, SCHF Flash Ik ST ATRERF 0 5545
— I 4% 300MHz, 375DMIPS
o mEFEfES
— 2M/4AM Byte J7' 4 Flash, SCREINEE 7M. JRESATRE P I E Dl 2 F2 )7
— 1504KB Y& SRAM, 7§ ECC K3
¢ 1024KB TCM SRAM, AJfii &}y D-TCM. I-TCM 5 SRAM
€ 480KB /4 SRAM
— 4KB Backup SRAM, 37#F ECC

o TAEMK

— Run 5z:

— SLEEP #i5{: AXI fligE . AHB flifk

— Stop0 #3%: SRAM. TCM. RTC . LSE. IWDG 1§

— Stop2 #x: Flash 5K, SRAM. TCM. RTC. LSE. IWDG. Backup SRAM. #1425 fEasffifie, 1/0 {R¥F
— Standby #i3X: Backup SRAM. RTC . IWDG. LSE. &3 % /£ 83flifE, SRAM. TCM 3]

— VBAT #=: Backup SRAM. RTC. LSE. &4 & 17 asflifie

1/187 RS A3 77 PR 22 7] 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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iy Ee

4AMHz~48MHz 4136 e i i 1

4MHz~50MHz #h 58I B A\

32.768KHz FMH %I 4

WE 34NENE PLL

B MSIISl, SCHF L E 31.25K/62.5K/125K/250K/500K/1IM/2M/4AM/8M/16MHZ I} 4

P95 RC 64MHZ

P EREE RC 32KHz
XA

SCHE BRSNS S AL

SRR TG AR RGN

SR R g AR ) A
HEEEED

81~ USART #11/7 /I UART #11, 3C#F1SO7816. IrDA. LIN

2~ LPUART # 1

TASPIEER, XRFFEME, M EL 50 MHz

104 12C M, WA EIE 3.4 MHz, F MR AL, MU SRR R 52

2> USBHS Dual Role #2111, SCHFN & =i PHY

8 I CAN-FD &£ 1

2/~ Ethernet MAC #%11, ETH1 324§ 10M/100M/1000M i {F# % . ETH2 5245 10M/100M @53 %, 57 HF IEEE 1588 it
T 385 it
R R O

37> 12bit 5SMsps ADC, 3CHF 12bit. 10bit 73 #28, AT MR RAEZR 16bit, ILSTRFZIX 55 B /MRS im i N IBiE, 5/MW
F LI A N, SRR R 2 0

4/ FR TEARALL L 45 2

6 /> 12 bit DAC, i 2> 1Msps [#] DAC SZ#H5 Buffer FIARH: Buffer Bt oMt , o Py RS2 AR5 Buffer iz,
[ BF %of PR 414 A JB Buffers 5340 4 > DAC VSRR &5 7 N LA HEIE, SRASHEZE 15Msps, SCREX A BN
i Buffer fy H

2/ MCO #iyi, PTUARCE#iH SYSCLK. HSE. MSI. LSE. LSI. HSI64 53 PLL )4

Y HE 1B WS VREFBUF (1.5V/1.8V/2.048V/2.5V 7] it &)

1AM AL s

o EPEL

A4 12S, ZFRFFINER, FICRAINE I 8KHz~192KHz
8 NN B £ DSMU ) PDM #3537 7o Xz 1
NEHEED

21187 R AR 13 F B 22 7] Nations Technologies Inc.
kb EINTE L X E A X SR 109 5 EREALE
B if: +86-755-86309900 f%F: +86-755-86169100
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— 1> FEMC( Flexible External Memory Controller) #17, &£k#% 100 MHz, SRAM/PSRAM/Nor Flash 7 #F 16/32 fi ¥z v
JERTBCE , NAND Flash SCHF 8/16 fir u#fs 72 5 v] i &
— LA xSPUEI, SCFF U2/4/8 R 985 . EINFIRLE, #5145 133 MHz, "] T-4hy" SRAM. PSRAM Ail Flash, SZff
XIP
— 1/~ SDRAM £:[1, #* Hik 133 MHz
— 2/~ SDMMC #11, ¥ SD/SDIO 3.0. eMMC 451 #43X, #HEHIA 104MHz
o F@pAEEN
— 2T RARRIE I (DVP), SCRF 8/10/12/16bit, 3 ik 110MHz
— 1A TFT-LCD /R, LR#IA 24 fifI3H17807 RGB LCD, FHRMFTA S S, T EBERSF LCD 1 TFT i
B, 43 H ik 1920x1080
— WE 2.5D EIEALERSS, SCRPERGEG, WeR:, RAE, BRI, SRS
— TEF IPEG 4 fifths %
® B A3 168 GPIOs, /K GPI10s ¥ 5V if [k (FE VDD =3.3V+/-10%% )
®  HHLIEH| Cordic fIERR, SCIF=ARBONIH RPOME, STHFF WA FIH
® Delta Sigma HH ¥ 55(DSMU)
o NEBEHEIINESE FMAC, I FIR. IR JEHK
® 3/AEIE DMA #5438, SMEHIBRF 8 EE, 14 MDMA XK 16 AVliE, EEIRHHER& B R AE & T

[
® RTC SLRFB8F, XIEEREN, MEM4, Bk, ZREAIMEE SR
o ERNTEEE

— 2/~ 16 (B E RS I T (SHRTIML/ SHRTIM2), fxifshiliE & 100ps, A MEBEFEE ST 14 e 4 Al 6
A 16bit WER ERETT. FAER SRR ITH 2 MISLIIEIE, SCRF 12 M7 PWM i B 6 % BN PWM it
— 44 16bit FMIUER TR (ATIML~), SCREIAAER, HAMAH , EAmIGMANSIhRE, BomdshikiE 3.3ns; AT,
A 6 MIAL I EE, Horh 4 ANEIESCRE 4568 BA PWM it
— 10/ 16 Ll I 2 i 8 (GTIMAL~7/GTIMB1~3), &M@ 8% 4 AMMOTEIE, TR, Milthi. PWM Ak
— 4 32bit FEAE N HHH S (BTIM1~4)
— 5/ 16bit K IhAE & I #5(LPTIM1~5), A LE7E Stop2 #0
— 2x 24bit SysTick. 2x 14bit & F& [ THI(WWDG). 2x 12bit #3714 IWDG)
o ZHEHNX
— SZFF SWDITAG 7E £k iRk 1
— T ¥F USB. USART Bootloader
o ARk
— FLASHH Zik 4 M4 X, SRS I
— ZFFER (WRP) , ZFMELRY (RDP) £54¢ (LO/L1L/L2)
— WEEEEEEANES %, X AES/TDES. SHA. SM4 &%
— TRNG HEBHiHLE R E%. CRC8/16/32i25
3/187 R AR 45 B4 7] Nations Technologies Inc.
Mtk PRI L X S L X RS 109 S5 REAKE

H1if: +86-755-86309900 {5 H: +86-755-86169100
lR4%: info@nationstech.com H%&: 518057



4\\ . «
W, ERiAkNation &

BEREK www.nationstech.com

— IFFRARD, BPINE TR, AR SCRRMHE R R e o

— SCREBAR IR
® OTP #3ZHF 128 £ UCID
o TiR%ZM

— TAEHERYEH:

& 23V-36V

— S &R -40°C~125TC
e AIE

— USBIF

— 1EC61508 SIL2
o HI

— LQFP176(24mm x 24mm)

— UFBGA176+25(10mm x 10mm)
— TFBGA240+25(14mm x 14mm)

o JHEE
EY| pivgss
N32H785x%X7 N32H785IKL7, N32H78511L7, N32H785IKB7, N32H78511B7,
N32H785XKB7, N32H785XIB7

4187 R AR 13 F B 22 7] Nations Technologies Inc.
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lR4%: info@nationstech.com H%&: 518057



4\\ . «
W, ERiAkNation &

EIRREAK Www.nationstech.com
1 7=

N32H785 R K = EBEXUZSEH) . ARM Cortex-M7 W% 4%, IS T4 miik 600MHz, SCHFXUR BE I slia H A
DSP 154 . Cortex-M4 W HBINAZ, BTHR FiL 300MHz.  (2/4MB) [} 1 FLASH, #EFik 1504KB
SRAM (fi#% 1024KB TCM SRAM #i1 480 KB SRAM) + 4KB Backup SRAM, £/ 3 4™ 12bit 5SMsps ADC. 4 4™ =if
Ebic2s, 6 4~ 12bit DAC, £ mi# U(S)ART. 12C. xSPI. SPI. USBHS Dual Role. CAN-FD. SDRAM.
FEMC. SDMMC . 10/100/1000M PLUKMIEEH L, SCHEECFAHNLEZ D (DVP) | SCFF TFT-LCD KBRSt . JPEG
WA m RS2 A1 GPU, Y B sV RN 25 SARE AR i 51 %, SCFF AESITDES. SHA. SM4 ik, CRF TRNG HFfHL
R, HFF CRC8/16/32. £ iA 168 A~ GPIO, S HFfIHE KA W HF LQFP176 . UFBGA176+25.
TFBGA240+25 %,

N32H785 41, it v] i€ TAET--40C £+105C (il FEVuFE, fLHdE 2.3V £ 3.6V, A2 P DR,

Bl 1-1 25 T2 R 507 S A HE

5171187 R AR 13 F B 22 7] Nations Technologies Inc.

Hif: +86-755-86309900 {5 H: +86-755-86169100
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| TCMSRAM | o

: (1024KB)  [sramzza| |
|

I I-TCM DO-TCM|| D1-TCM

|

! l

I[AHBP |

| ARM |

| Cortex |

: m7 AXIM K=F
|

| I-Cache D-Cache |

| 32KB 32KB |

|lAHBS |

<
Rema

N

& 1-1 N32H785 RFIEE

www.nationstech.com

I | AHB-1
I ARM | t
| Cortex M4 | AHB-2 AHB-9
I - 1 =1
| | 1 | [ II PHY |
SBus I-Bus _ D-Bus | ° | | | |
| gl el ek |
o || use1 m [l | ] B2
| AHB | B[ AHB | & E [ilotens|| = [1]=|1 e 0‘:_2 Hs SDMMCZ:
Cache-l| z|Cache-D | = el N -
16kB | S| 16KB |l E|! |
| = | HE] |
L2374 _ . 1| oma (S ] )
FIFO || oMA DMA| I/ [omA] | oma DMA ||
| |
APB-1 - __ F_ | Jr—— _!l_ ___________ |
L__Remap T 35 pit AHB Bus Matrix B1(300Mhz) HSC2 Sub-Bus matrix
DMAMUX 1 128KkB | [ 1288 |[ 32kB |[ 32kB oE
AHB AHB || AHB AHB [ f PR
sraM1 || sRAM2 || sRAM3 || SRAMA4

-8HY

(ZIN0OE) X130 SNE IXY 31949 [T ]

l DAP-AP1

€-9HY

\

32-bit AHB Bus Matrix B2 (300Mhz)  /

AHB-5
GIPOAK |y
comPETRL
BKP Reg
LPTIMER1-5 IWDG1-2

>
12C7-10 ®

SPI4-7

LPUART1-2

EXTI WKUP
ATIMER3-4

ADCCTRL1-3 |y

4KB
BKP
SRAM sl
Msl
Q| ECCMON3 HS164
PLL1/PLL2/PLL3
HSE

¥ rcc [—> LSE

=P PWR |

DC/DC Temp. Sensor
LDOs ADC1-3
PVD COMP1-4
PORs/BOR DAC1-3
6/187

T-9dv

[9]
=
<
m
=
i
=
=)

16KB| 16KB

BTIMER1-4

USART1-4

UART9-12

SPI3

1253-4

12C1-3

FDCAN1-2

FDCANS-6

DACCTRL1

WWDG2

SHRTIM1

SHRTIM2

DSMU

[1111

GTIMER1-3

T-9dv

SPI1-2

1251-2

UART13-15

USART4-8

ATIMER1-2

FDCAN3-4

FDCAN-7-8

12C4-6

FDCAN1-8 H CAN_Master H
FDCAN1-8 4—P{CAN_Master (¢—P|

ARt BR A ® Nations Technologies Inc.

Hhhk:
EERRE
4 -

APITTR L X mE AL X E IR B 109 5 CH A K E
+86-755-86309900 {£H: +86-755-86169100
info@nationstech.com WF%w: 518057
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I\ /
h

2 o fi B AI |_ BETRE B,
N: Nations EC: % FFEtherCAT
MCUf %5 TH: ASCFFEtherCAT
32: 3241
'_\‘—‘f [m} '4—'2 Zi‘/—‘£ — ] H‘/:Téé
H: ks 7: -40°C~105C
MCUMN #%
7: ARM Cortex-M7 ESEa
R Z L: L
i : B-égf
85: 854 ’
LA FlashZs &
I: 176 I. 2048KB
B: 208J# K: 4096KB
X: 24001
71187 E R AR B PR & Nations Technologies Inc.

Hihl: BRI R L X s AL X F iR 109 S ERBAKE
H1if: +86-755-86309900 {5 H: +86-755-86169100
lR4%: info@nationstech.com H%&: 518057
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1.2 =R SHELE
# 1-1 N32H785 AR5 Z L &
BHRE N32H785IKL7 N32H785IIL7 | N32H7851KB7 N32H78511B7 N32H785XKB7 | N32H785XIB7
Flash (KB) 4096 2048 4096 2048 4096 2048
TCM 1024
S(Té'\)/l System RAM 480
Backup RAM 4
b M7 600MHz
M4 300MHz
TAERE 2.3V~3.6V
DCDC (step-down) Yes
Cordic Yes
R GBLiE DSMU Yes
FMAC Yes
SHRTIM 2
ADTIM 4
GPTIM 10
BSTIM 4
SE I 4% LPTIM 5
SysTick timer 2
WWDG 2*14bit
IWDG 2*12bit
RTC Yes
SPI/12S 6/4 714
12C 10
USART 8
UART
N LPUART 2
mEEN USBHS ,
Dual Role
CAN FD 8
10/100M ETH 1
10/100/1000M 1
ETH
SDRAM Yes
5 A !
FEMC Yes
SDMMC 2
12bit ADC 3
12bit DAC 944D
R hﬂ#;ﬁﬁilgf 2 External channels
H s 4
VREFBUF Yes
K& LCDC Yes

8/187
Kbk

g

A AR A3 F7 PR 22 5] Nations Technologies Inc.
RIITTRS (X AL X AR 109 5 E R4 A KE
+86-755-86309900 f£TL: +86-755-86169100

R4 : info@nationstech.com HE%w: 518057
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GPU Yes
JPEG Yes
DVP 2
GPIO 121 126 168
DMA 3
Number of channels 24Channel
MDMA 1
Number of channels 16Channel
B SC R DES/3DES. AES. SHA1/SHA224/SHA256. SM4. CRCB8/16/CRC32
GARY E{RP (RDP/WRP) . FREINE. %4850
5 LQFP176 UFBGAL176+25 TFBGA240+25
VE:

1. 44 DACUZHIX WiEs:, Asefid 2] GPIO L ;

9/187 RALANE PR A 7 Nations Technologies Inc.

Mokt FRINTIE X S HT AR X SRS 109 5 ERHEAKE
HIE: +86-755-86309900 f%T¥: +86-755-86169100
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2 TheEe i
2.1 Kb 28 N 1%

N32H785 % 5123113 T = 1 A Arm® Cortex®-M7 Fll Cortex®-M4 32 fi. RISC W #%. Cortex®-M7 ¥ ) TAESiZ
% 600 MHz, Cortex®-M4 1% i TAESZ &Ik 300 MHz. B MZ AR 7 AUS B HIT(FPU), SCEE Arm@yis &
FIUKE P (1 PR Cortex®- M7 1) A RS e (3 45 |IEEE 754), 3% — %42 DSP 54 F1 24747 5. 76(MPU), LA
58 N F R 7 1 22 Atk

2.1.1 Arm® Cortex®-M7

Arm® Cortex®-M7 /& — K E PEREALFERS, TEREJLT-/2 Arm® Cortex®-M4 [ 5. & B 6 ZilBhr sk, B
A FPU, RENEHEAT SR BERIOURS FEARAE . 482 FIBUR B3 R 21 64 1755

Qb3 25 SRR LA

64 {7 AX14 F 11

32 i AHB £#:1

32 i AHB M1

64 7154 TCM 421

2x32 i ¥ TCM #:0

AbFE 2R AT BE

W 32kB 154 Cache 2277, 32kB ¥i#i Cache 2277, JTf5 Cache ZEA7 171k #5459k ]l ECC {449

B NGRS HIT(MPY), AIECENZIE 16 S PIAFR T X I

W XU REN R RV R 5 FPU
|

|

Y FFETM
R DSP 354

2.1.2 Arm® Cortex®-M4

Arm® Cortex®-M4 52—k ERE 32 fiz RISC S48 £ N . T HEiA 300 MHZ. ZNAZIGSE 1 1T 5 AE
AR SIS DSPARS . FHTIIHAE, BRI A SR RIS S AL FIR A B 1 T 2

Ab PR 2R R R R

I Wi

L ISEA )

B 16KB f54 Cache 2217, 16KB %{4fs Cache 2217, /15 Cache ZE17 1Mk #3315 % H] ECC {4

W OREREVE RS H T FPU

10/187 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
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I\ /

B =X DSP 54

2.1.3 MPU

MPU B L BRI N IRIEVE. ERE XRE 16 DR IR, X2 ORI IR IR A& 8 Mk
SLEF XA, Ho R A E Xkt ik . K/ NRTEYE, RIS 32B ~ 4GB (R FhENAE, HIEHAT ARV R
i, AN B

2.2 FFhE%

N32H785 R ¥Zs - E A A I Flash, K/NAIFE & ik A X SRAM FIANTAF g2, 41 FEMC. SDRAM.
XSPI2. WAL E IR REE RIS AL T AR IR N R AR P 75 SR N A7 YR A T 20 X ) R, DAEAE N A2 AR AS K
AN B R/INFIT BE T THI RIS IE A HERERLAET, ek, RN\ ROM FIMEWIUG 5] SIN#FE P M2 451 S,

2.2.1 IRAFSRAM
TCM RAMSs(R % Cortex-M7)
TCM RAM H 1MB SRAM A%, AIFCE N ITCM-RAM , DTCM-RAM Al AXI-SRAM?2 /3, %41 RiGHCE D-
TCM A1 I-TCM K/, il 4x SRAM H BhfC & N AXI-SSRAM2 /3, i~ 128KB. ITCM RAM it} 2 b it
0x0000 0000, ‘& K AEH: Cortex®- M7 CPU F1 MDMA i [ (B CPU AbFfRERAH L), DTCM RAM Rt 7% M hik
0x2000 0000, th HEEEIT Cortex®- M7 CPU N #Z Al MDMA i ] »
AXI SRAM
fEik 1152KB [ AXI RAM, ‘B ] LLd =45 (8 £ir), 7416 £ir), 4x74(32 fir) B (64 £i7) Vil . AXI SRAM
G RLE JUA:
® 128kb ] AXI SRAM 1 i} F3th it 0x2400 0000
® f; K 512KB [ AXI RAM 2(5 ITCM Fil DTCM #t=), i Hihil->A 0x2402 0000
® 1 K 512KB (1) AXI RAM 3(5 ITCM Al DTCM #L5), Wil >4 0x240A 0000
AHB SRAM
fmiA 352KB 1] AHB SRAML-5, & A TR LIl 75 57(16 Ar) 87 (32 fr) Vil . AXI SRAM 43 LLF JLFf:
® 128 KB ] AHB SRAM1 Wi #|Hshik: 0x3000 0000,
® 128 KB ] AHB SRAM?2 #f i 2 Hitik 0x3002 0000,
® 32 KB [) AHB SRAM3 4 Wit} Ei|thi- 0x3004 0000
® 32 KB 1) AHB SRAM4 4 i 5} | i 1i: 0x3004 8000,
® 32 KB 1) AHB SRAMS 4 Wi &} | i 1i: 0x3005 0000,
AHB SRAM 5 # 73 MM, 5 CANFD1-8 372, HIy CANFD #{dfz iz buffer.
%14 SRAM
11/187 FCHE AR A 64 /A7 Nations Technologies Inc.
Mtk PRI L X S L X RS 109 S5 REAKE

H1if: +86-755-86309900 {5 H: +86-755-86169100
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%40y SRAM T AHB 2535 2, B4 21kl 0x3800 0000, & AT LB 74, 27(16 1) B (32 fir) K by
]

21555 (ECC)

I Wil 248 RAM #RAL & A5 5(ECC). ] LIS % H () ECC M #3(ECCMON) BT JmFEBL & . ECC #L
#H13ET SECDED 59, 3047 8 LU AN XU L4 (R B SR AR DA K B LU AR 2 e

SRAM %4 K ] ECC {74 7 2\

° 32 14 7 4~ ECC fir

® XIT ITCM-RAM 1 AXI_SRAM1, #F 64 {7 71/in 8 i ECC fir

2.2.2 IRAFKROM
N32H785 %2544 32KB ik Ak ROM, W&f 2k OXIFFF0000. 78— AN/N S SINMEAEF, &0 M
R4y 22 AR AL APL. A ARHS I EH Cortex-M7 171, 1 AP #] LLH 4% CPU 84 .

2.2.3 i EFlash
Jr | Flash [ K758 4AMB, | 128KB FH{E BOOTPATCH kI 7, 40 T H P N HEFAH, F
I Flash 32 #F RTAD #Hut) AES128 47 SCi s,  HR%0E FH TAAAE(E Flash A 19450 203

2.3 RG A BIEN

BALGERING B Cortex®- M7, R4 7 Cortex®- M7 N FFEFF 5 3 Cortex®- M4, BOOTROM #2574 2 Fif
1:X:Boot Application #I Serial Download, X Py AT LI Boot 5 I T 5 Rk £

JE BN R E R 1247 BOOTROM 27 )5, W F 2 7 ML GCk AR Y 1% 10715 Hh ) BOOTADDR_M7 My I
Flash/ TCM/SRAM J 5 .

#i 1 M #:BOOTROM #2 /7l id USARTL B¢ USBL #U M FHAZFF5iR, fFAffE /v L Flash TCM/SRAM

£ 2-1 boot FEFR,
HEHFT .
BOOT
s (OTP_SYS_CFG_BTM) Bt g
0 10x5AAS and 10x4884 Boot Application boot from on-chip Flash/TCM/SRAM
1 10xSAAS and !0x4884 Serial Download Built communication with Host by USART or USB
* 0x5AAS Boot Application boot from on-chip Flash/ TCM/SRAM
* 0x4884 Serial Download Built communication with Host by USART or USB
12 /187 R AR AR 4375 PR /> 5] Nations Technologies Inc.

Hihl: BRI R L X s AL X F iR 109 S ERBAKE
H1if: +86-755-86309900 {5 H: +86-755-86169100
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2.4 TR
AhERHYE: VDD. VDDA. VREF. VBAT. VDDSMPS. VDDLDO. VDD33USB. H: VDD J&ith /i HiiE,
FEGHB RS B RGIHE; VDDA BN HIE, ERAHIMSI A VREF AEHMEIR IS %
HUR, DASRHLEE m R B . VBAT BRI, A% ididR At fiYi. VDDSMPS 2y DCDC SMPS i ;
VDDLDO 3+ LDO fiiH ((ZHFFAL S, 179 NC) ; VDD33USB Jy USB PHY fitHi.
5 ANFYEIE, A R A AN R IR DX S
B Vpplk: HEJEHIA 2.3V~3.63V, FE K SMPS, Main LDO. Kif4» GPIO. HSE. HSI. PLL.
POR/PDR. BOR. PVD. USBPHY Z:fitHi.
B Vppalh: HETEFEY 2.3V~3.63V, F#H ADC, DAC, COMP. VREFBUF. TS ZfitHi,
B Vppexdd: HEEVEFEN 2.3V~3.63V, FE N WKUP 5. NRST. PC13/14/15. LSE. LSI %5k,
B Vpppdd: HEN0.9V~0.99V, FEH CPU. SRAM. RCC. TRNG. USB PHY %7853 Fl A 43 A B it
Hi. VDDD 1 4>y VDDDRET, VDDDMAIN -7~ 1 5k
4 VDDDRET ##: & LPUART. LPTIMER . EXTIZ:fiEt, HIEAN VDDD, 7 HHMEF 8.
& VDDDMAIN#%: B RNEL AXI. AHB. APB o 2RiE L %%; #5810 SPIL 12C. UART;
SEN#E ATIMER. GTIMER. BTIMER Z5fitdi . FR60 8 4~ (17 s s
— CM7 FHLEIL: 14 CM7 %, TCM memory K iz &%
— MDMA THJEE: f7 MDMA,;
— HRTIML 7§ A% HRTIMER 1 (405 %
— HRTIM2 FHJFL: 7 HRTIMER 2 507 FL i
— HRTIMAFE THFI: & HRTIMERL Al HRTEIMER2 F£ 5 () HRTIMER A54UL Rif 5 5
— HSCL FHJFEIK: A& mEi@EE8:0 USBL M Ethernet 1;
— HSC2 FHIJEsk: & @i &4 USB2, Ethernet 2 & SDMMC 2;
— GRAPHICS FHJlk : % GPU. DVP1. DVP2. LCDC. JPEG CODEC %#¥iHk.,
PAb - H S FL ST OCBR CMT7 A% T R G BB A 1, L As) e pR45 il
B Voposklk: HEN 0.9V~0.99V, FE N PWR. Backup SRAM. RTC. WKUP 5| I, NRST.
PC13/14/15. #f7 IOM. IWDG, RCC_BKP #I Backup 27 /7 2 it .
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2.5 AL
WHFEERL T _E B AL (POR) AR HL & A7 (PDR) FLE , X 70 HBR AR A AT TARIRAS, {RIF RS /E it 2.3V
B TAE: 24 Voo kT 55E B RME (Veorror) B, B 2844 T EALIRES, AN S FH AN 2 A7 HL 4 .

2.6 T 42 FE R M0 2%

WE— A gRAE R RN (PVD), BN Voo tH 5 BIME Vevo L 2 Vop (KT 805 T BIME Vevo I~
AT, AR AN ERRE AT AR - PVD DiRe Bl ST E . % F VPOR/PDR Al VPVD [H{EZ %
% 49,

2.7 & ThFEAR

N32H785 7 £f FLFIE T FERE 20

B SLEEPEIR
7E SLEEP #:U R, WA CPUfF 1L, FTAZMAb T LABIRZS FF I A8 A Fh /A4 i i i CPU

M STOPOMZ

STOPO #E30ET Cortex-M7 IR FEHEIRFRE L, 75 SRAM FIZF /78 WA ERIIIEHL T, STOPO AT LUk 255
A FBAEVEAE. ££ STOPOEZUT, Firfy my 4 =<, 940 PLL. HSI. HSE.

Mafig . A] DUE AR R B K EXTI S 5300 7 W STOPO A i, EXTIAE 5 1l LLZANEE 16 D EXTIE 5
(IO 5% + PVD Kyt LPTIMER. LPUART. RTC Mifif, RTC [l%P%E,

B STOP2#i={

STOP2 #i3(E T~ Cortex —-M7 IR ZBENRMEI, CPU Wl fFasREFANELR, BATEFH TCM B SRAM A A

ERIEDT, F I VDDDMAIN FHL. STOP2 3 STOPO #&x Al Ak 2 K1 L BEVH #E. 7E STOP2

BT, I I Bl OGB4 PLL. HSI. HSE; {75 (VDDDRET) By £ 7T 5,  LPUART.

LPTIMER Z8 58 i) DATEICI# N £ LSE 54 LSI F LAE; %% (VDDDBKP) HLJEITE, RTC. IWDG & LA

IEH TAE.

Ml W] DU AL E R EXTI 15 5308 5 A STOP2 B i e, EXTI(E S A LA SME 16 S EXTIE S
(/O M%) . PVD fffith . RTC Melid, RTC %% . Mefi#)5 CPU W] LA STOP2 Hif b4k 412 1T

B STANDBY#R

7£ STANDBY B0 T 7] LA B S AICH B I T #BIRAS o A EBIV B R R 4845 K T, PLL. HSI ¥ RC k% &5 1
HSE @i fAdli 3% se il ¢ 1, #EN STANDBY x5, {R4715(VDDDRET) B, K4 Z7E st N 2k B 2%,
FARFFAF IR ISR, backup SRAM FIIEfRFF, 43k (VDDDBKP) HLEg{ T4k,

Mafig: NRST _EIAMEENAES . IWDG EAi. WKUP 5| JI_Ef)iA#s . RTC MeEEL RTC (1) [l g e iR 04
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B VBATHIR

FEARATIN GG, 2 Vop BEHLTT Vear A HLIN, #0K H3#EA VBAT 830, 7E VBAT U, T NRST.
WKUP. PC13 TAMPER. PC14. PC15 2 4b, KZH1/0 51T & BIR .

Mefiig: VDD JF

2.8 RALAE i 2] (RCC)
RCC BFSLFIAIM BAP 2L IR BRI T DL RGO RSN G AT (). & B b L LA R R
3 F0VE LI L SR T

2.8.1 B E
WM E 3 MNERG A 2 AN AN S A BB RS 4R 2 A 4 /> PLL.
RCC A LA NI A -
® HSI64: 64 MHz P il iis ¥ %
AR A A R AL TR LIhAR I WIiR b S DL RS IHFERE (stop0. stop2 FIFEHL) M), #%
I B b VR BR N R G £l
® MSI: 16 MHz Hif iR 4%
ARG AR R AR AL TR B IR . T7E stop2 RGTHIVEAEUT,  ZAE Bl O B R I 1) A PR A v et
Blo AZI B W] IS LA I RGeS B A A AR I
® HSE: 4~ 48 MHz #Mifi stk % 4%
AR A8 AR S AT T P AZ R I B R R G Bl BRI Y AZ I B LR R phy (USB)D )
BEM
® LSI: 32KHz {3 Pk o5
R A A A, TR LRI 2 R G A IR D)3 R 58— AN B, IR AR F R 1) PWR F K
JE B Z G DL AFHLAT stop2 45 RGN FERE e o A WUAT CRAF RV I 1 HMBE A A B e
® LSE: 32.768 KHz {4 1R %
R AR I A, TR IIAR I IR S AR MR OR B e s b (6 MBS SR T AR AR B I 42
® PLL: 400MHz ~ 1.25GHz BitH¥f
AR A P BB AR T A% O YRR . K HSI164. MSI AT HSE HHERC B v PLL FIYRE 4
B PLL1 & KM 600 MHz, 1% PLL B IEe A HIAE SR G Bh 5N Py RZ IR it o
PLL2 f% =41 800 MHz, 1% PLL 2L 4 HIAE 2R G0 I B dlsR N A% I B it
PLL3 i =i 4% 800 MHz, JEE84M 50Ktk PLL A AE A RZ IS B
SHRPLL f sl 1.25 GHz, % PLL # SHRTIMER #M& I A k% I S

15/187 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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



4\\ . «
W, ERiAkNation &

BEREK www.nationstech.com

PLL1. PLL2 1 PLL3 Ff) s 4 e vl B R o mies st — 22 i, S8 G A RGN B s sh & N A .
SHRPLL &% H7E AFE P #% 4 4350, N SHRTIMER #M&r=2E 312.5 MHz B %1

2.8.2 RGEALIR

RE GNP ar A SAL R G AME, HEADRA A /785 I AR SRR b (1 St T A2 R RS (X
Be 27 £ 45 H e IB IS 0 BDRST 27 /7 #s 4 FE A AF LI POR B A1)

RGEALKE LLT A

® POR.

® NRST 5|,

® IWDG 1 WWDG E 171K
® kH CPUMENIER.

® EMC &A7ifK

® kH PWR KRR 1R
® BOR Efi

® MMU Efrifk
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2.9 SEMA4
TS5 BT 32 A (324 B THARNESE. S5 LA THORTE N LIZ 1T A R HERE 2 7]
WA . SEMA4 fRAE— AR ZENLHIR LA 577 sURBUE S 5 & . HARHE T Mo DRk
o mLEI LT 2 Moy e E S &
— 2682 ¥ COREID 1 PROCID 5 A5 558, SRGHHT UG£
-1 B80E: W& 5EBE COREID
® U{E SRR A p b
— BAME S BT AN
o [FSEFEER
- K24 COREID 5 PROCID ILIER:, # &K 55 BiEE
® IiR{iE COREID ¥4 Rfs 5 &iEE
SEMA4 4 T Fl4ReE -
B 324 (3R FEE
8 fi. ProcessID
4 fi7. MasterID
1 2%

BE TR

17/187 E R AR B PR & Nations Technologies Inc.
Hhk: RN R X e XCSERER 109 5 [ AR KR
H1if: +86-755-86309900 {5 H: +86-755-86169100
lR4%: info@nationstech.com H%&: 518057



~\ i «
"" Elgiﬁm Nation v Www.nationstech.com

ERRAK
2.10 B2k B MR
XL SR HAT— A AX]AZRSERE . B AHB SR A0 MR 2R A, T STEILAA 28 3 ot b5 2 2 M3k (1) 3%
& 2-1 B £R4E e ety

J__IAHBS
ARM Cortex M7 TCMSRAM (1024KB
oz =l =
DoMs]| 23
P -l ETH1-2 | | sDMMc2 Cortex M4
g % MMU_CM4
< < o 3
g 3
o i
2.5D JPEG 3
MDMA-J a0 || weoe |_CODEC sommct || bvei-2 3 nos] | [ares
= 16KB 16KB
= P &
M
128K8
"ae”
— | 128KB
ANB SRANE
7 sz |
AHB SRAMA
64KB
]
AXIROM
Lozl ) ) g
128KB
R
o
®
|
:
:
64-bit AXI bus matrix 32-bit AHB bus matrix
DAP-AP1 l
%% )
O Busmultiplexer AXI | APB - interf A8
32-bitbus asterinterface
64-bitbus [ Shveinterface
32-bit AHB bus matrix
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2.11 BN 3 D (GPIO)I £ F ThAs 0 (AFIO)
GPIO fRiE FH A N i 2 11, AFIO e I ThRER: o 5 B 2 3CHF 168 > GPIO, A1 /i 1 11 4H
(GPIOA/GPIOB/GPIOC/GPIOD/GPIOE/GPIOF/GPIOG/GPIOH/ GPIOI/GPIOJ/GPIOK) . #2074 16 ANifi 1. GPIO
iy VRIS Ad P AR P AMBE A F TR P ) DUARAE 7oK RGHCE . 481> GPIO 5| BI#R T LA e B i (HEd
B SN GFFEERECN R BUR A MAME D Re s . BR TR IIRE S AL, HAR GPIO I I#A
KHIELRE S
W GPIO i [ HA LA N HFAE:
W 5> GPIO i FU AT E 3 G s DA T A
iy NV
CPNIRE DA
PGS E A
B e
PAR i 0fas P o N AT VA S
e, R E
WIS RS, BN R ACE
& JHREHIDIGE, ETRATERE
W ST B O BRI AR
B FTH 10 SRS b
W A 10 SO DA e, BTN B eI A E
& 161 EXTI A+ STOPO #E=Une i, Firfs 10 Af & AN EXTI
€ PA0/PA2/PC1/PC13/PI8/PI11 T T~ STANDBY Hi = nfifigt
R E MU 10 L ThRE
W SRR GPIO BUENLE, B 5 R ARE I EALE R
A 1/0 i AL ] OB AHB B2 TR gnfe, (ERA %I 32 17, 16 fr2f-7uk 8 fr-7 45 I 1/O ¥ [ 25 47
# (AFIO 2 f7- 28 R 3CRF 32 fr7 Vi 1))

® 6 6 6 0 0o o
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2.12 HEF W M EEHIZFZNVIC)
ZR RN T IRE R B R EEfgE (NVIC) .
NVIC 5 LN RHAE -

W 234 4NT]BE T riE T

w16 AR IR S

2.13 A1 EBH W /SR 2R (EXTI)

A o TS ) B (EXT) i Fr LA A0 H = A 1 T T B R B ey N s A ot o "B o it
Fl R Ik PWR, 4 Hh Wik SRS 5 e 2 4 CPU.

EXTI M EE 15 K S0 VF RS\ STOPO £ STOP2 #E ki, & [RIR AT LKy CPUs M CSLEEP, CSTOPO 1 CSTOP2
R el . PP IR SRR SR SR AR B W] DAE Run B0 R AE A

EXTI A5 L N AHFAE:

B RSN CSTOPO Al CSTOP2 55X T i

RIS ) CPUS

RXEERTT DU LT S 2R Bl
W EEHEM (FER AN, FERR SRS P R A BCE TR, AR EXTD RRPEn T
& [EE BT
& RWTORISEAE B R
B AREFEMS SN EE BN, R ARk AR R
\ JRECNES Y
& CITHE MR AACE.
L JEECR Rl TRE AP A
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2.14 DMA &Rk & 2 (DMAMUX)
ST B E H DMA 13K (5 5k 7~ A7E DMA &%l k. DMA #5125 23 kb DMA 1 3K 34 i DMA
WSS, T HAHR DMA & 3RME S N, (AAEMZ HT DMA &K — B AL THERIRE .

DMAMUX 3R 5 FH 25 i 7E 7= (R AMA R DMA Fthill #5 2 M BB E (B DMA Rk, %k i) agilid
AR FEI) 22 i03E DMA 15 R AR SE L. B9 56 00IE v A Z BR Hil M %5 — 4> DMA R4, szt
K E I DMAMUX [A 5 NS4 A0 7] 1) 77 20k % — > DMA 15K 2. th4h, DMAMUX & m] AR Hib A firk
KA T AT G AR FAF ) DMA 5 SRR A4

www.nationstech.com

FH tl% 1 ﬁl] T
% 2-2 DMAMUX # A\ %
Rt DMAMUX1 DMAMUX2
DMAMUX [F):B 8 N $ i 9 1 (P F Bl AR )
DMAMUX 7M1 3R B 210 4
DMAMUX 15 K fil i i N B & 26 38
DMAMUX 185 3K & A 28 0 1 2 & 8 16
DMAMUX #ir th 1% 3R @8 18 £ = 24 16

B & DMA IR A Al E 3 B

*
*
*

DMA 17 3R it 4 g Nt P2
DMA &R i3
Fr i DMA 1% 3K firth & 3\ B 2R b &

W AR DMA 35 RS A% 0 a1 45 B AT

&

*® 6 &6 o0 o

*

%1k 210 SR HAME SN DMA 1R 28
%275 31> DMA iR &5

[ERZ PNTiRER

DMA &K i+

FIT e [E) 25 N 1 S R 2

— /g, BT DMA 1SR4z

B AHB M0, ATRRK, N 32 Kiviin]
B DMAMUX ik
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2.15 DMA #E#i]23(DMA)

DMA £l 2% B CPU i, I HhAT UGS H bRt RIE R L5 . o8 Sei)s, BUREHILHE CPU . &
I, CPU W] AR T AT HAR TS AR RIS, BT RS BARThAE.

SHHE=A DMA #5128 (DMAL. DMA2. DMA3) , B/MEHI#A 8 MEHiEE. G 2 imiEH T4
K EH—AEE AN ARV G R A B A AN 5] DMA B IE 1R e 22

FERHEM T

EHRE

B 74 AMBA 2.0 brife

W AHB M ——H T DMA #7405
B EiE

- E)\MNEE, BANERE bR R AN EE
- HANEE—— R A R A
- AgmARIEIE R S
AHB F#:1
— ZIAPUAMSLH AHB ER O, i
- Z AR AT IR DMA &4
—  AMLTAE AHB ZHEER (2R
= WA E AR A AL T ANE AHB Z (B8 fly-by 14 BE
- A AHB EEOHIR SR (% 256 1) AIFLE
- EEOARE
ki
~ XFFRFRINAE. WAFRIAME . MBI A DR AN RSN DMA 2%
- JEid APB M5 APB 4 £ Z [A1iEAT DMA %
AT B R A A AR
FITC B AT IR T SR AL 1D 24
DesignWare AHB Lite &% &
B — 1A DMA AR
SCHE AHB M IR AHB 233 11 EEE U5 ] 1)/ . AN CAD Kt 77 201 BE-32 (A
kS

T 5, H T PE MR R SR AR HE V7 )R g 1 T2 e 2

HiuhilAE B
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B g A H e (FE AHB S D
W bR RN
Wi PR Oy S 2 P
- EEERAIR (PP
- EBERINEGEE AR
- He(aHhhbgEs:
LI AV 2 e SRR VA BN E R Tviet =S
m Sk
B
WA H AR EIE A FIFO
W G E M FIFO IR
BT DAKER FIFO
B EEEEETEEERE, DAER FIFO %5
bRk
W RN R R AR H
W KBTI (PAE R RIS . TERE BRI AN
B EANETE R TR R F S KN
B AR AEH] DMA EIE
W SRR R RER LT AR
B SCEPET DMA $:AE
B S7#F RETRY. SPLIT fil ERROR il
W NI AT R I K SR AR/
B OAACE BN S RN, DUMEEAT IR
B ORTCE RN, USRI
B SRPUE--FIA S el DMA RGO T s
W EIEB - GRS AR HEl DMA R4 )]
WAL 2 P S A i T
W TERG IR 2 TR A T 55 30 T A ) 2 A7 P T
iz =xz)
SN HARS MR IR TR D (% 8 )
- R TEO
- BHRTHEN
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- AhrhiWERE TR
B EFROSRF AR K DMA $5
W REPRR TR OO R
m fEREAZEA] $ DMA J2F 50
TEFH
B EPEEZON QR HARE DMA $55I38) JEAT AT gm AR it 4%
LI N SR h -t ORI E - € R U i L /K L el

ailin
W AR i R
B PR AR
- DMA &4 (ZHHID 5EHk
- BfERTERk
- PAMRKFEL TN
- ERRAM
W SCRRAPIRT S AR A
fRThFERE

B SRS
BRI ]
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2.16 MDMA #E#i]25(MDMA)

MDMA & —Fim B iCE . SE s, SERe. 2 R 2 ImER DMA =148, K AXIE B 15 e
Y.

FERFEW R

SR

ST R MR FUR 42 U b

21k 24 AVEIE, BRI E bR — ANl

DUHEAT S R A (RN I TE 2 F D
ZIEFA AXI E#: O

- XEZERMmA RN

— 24 AXI ER O EEEE AR AXI EE LRSS, MR RS
- ZFEANH AMBA 2 ERIANE ACLK

WNAEBINAFE. AAFEISMEE AME R AF LA AN B 5115 DMA fE 4
BRSNS A 1 (REANEIED 5 T4 SRAM 3% T 27 7728 S HIAT fik 8% B 2338 FIFO
AMBA 3 AXI/AMBA 4 AXI #i %5 E 0
AHB/APB4 M\, T DMA #2Hi S w2

- AHB M3 SCRR 5 &% Chburst = 3'b000)

AXI EH s 285 B r] ik 512 7 GEHFHAS AXI E#: 1D

AXI FEHz B A BEh AL £ Endian Fx0

T s AN G|

AT P T 4 o) B 1 R Al 1 R AR X

Al IEARIR A AR

SCRFBIE B E

— KRREANIRIAE R S A e e 1 () P I
DMAC RA Fa 7w

- FRIERR

DMA R ¥7I) fg

5 R 7R DMA 55 ViR J5 — K S 44

% % DMA fEHi 2 IR 251

- DMA &4 NHF R RPN 2R DMA F£4m%

SCRE AXT AR 6%
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B SRR SCRUBMR D RE L I

B SCRRME— ID ThRE, fE AXI /5 EE EA A ME— 1D B AXI S AR

B

m AANEE A FIFO

W FIFO iRX/¥

B ST AR DLE R FIFO 9

T

BMEE R ] R R (NAFRINAE . NAFEISNE . SRR NAF RIS EIAMED

BAELZ > DMA $%

TR AN EE A g A 22 55 R

BRI (T g FE K AMBA 28 BARH K /Iy

TEASZ RH 15 L AR i 1

bR N EINYF=

A gmFH@EE

FE7R R4 2 2B e 5 S R 1 110 P 3553 0 1 8

RS ettt A BRI T2 Ar28 T v e 2 Bt i

HRERINZEY R

MOTELE SRC/DST £ ekt Ay

ZAVREHL, FANEE SRC A DST &%—A4

FAFHE R LLI D7 [ (AR AL

BEHIES, MEEARY, 51> DMA Py n] 4ifi

CEER IS e SN

HRRAS AR, B TR A EHRI BT K

MEFEH

B DMA LI W] SRR a2
- ERAE DMA WG BTHAR R /N T AT, U DMA $25 25 /2 DMA HURHZ i i & 42 il 4%
- WRAE DMA WIS Z BT AN KITE DMA BALEII RN, TIVRSM B H ARoh i A e UK RE (R SR AE

) DMA BrA i it g 42 ) 4%

BFEA

T AR ARSI T R R A AR A R T

B RE 64 MEEFE /M

W fEAEAE AR TR AN RIS 2 [0 B AT R AR s X — e, BRI — NN TS SRS
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W {ERER T T 4% 6] DMA fE 5 1 Py 77 i 25 1728
Hh W
W AR e i
P
- DMA 458 ik
- Btk
- BAEEAES T
- HRREAE
- REE{FEEEH
PRI i
B&EN
FH MR AMBA 3 AXI Al AMBA 4 AXI M3, M3 IR AHB. AXI4-Lite AT APB 3 #4i%
T 1 B S 4 6 P mI OA 512 4r
T ERARTERFSS
VB E O RN 1R 58 R 25 BR
AT B AX AL R
DVERAE [F)— 8 O B IR R 3E S0 2 2 55 SRR AR S8 B (1 3 55 R %I J5 3
F e 11 b R R R 3] 5 Mk A
TR bR B b AR s 2SS AR v X 5
T 1 B0 2 2 5 5y 32164 £
M O FR AR RN CTERED 5 205 5038 A 28 58 FE A )
2TRE
2 1 0 Ji A 08 FH A A 2 FDE T8 7 FH 2 A7 28 1 A RS IR R DO e, A R B AT 4 e B R A
QD (ECC) AT IhRE W] 2] IE S LUARFH R AR IO LR A %%, (R RE B 1 2 Bk
- FIFO f7fif %42 11 1f) ECC 4 Thik
- M7 UID fF#ds 4 L i) ECC fR47 ThRE
- AXI EE N ECC A Tfe

" ®H WYy @ E E B E E B E B RN

BE D DIREEH T2 2 AN A, R E 2 eI SR, DS SRR (SEUD ARG EMIJEMC
AR TAEFKAT
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2.17 AES SZBFRZ (RTAD)
TR
W 7E XSPI fAfifi 25 WL S U AR IR A7 S0 128 frfifds (FRIRERZ 0 .

& S (CTR) BRI AES, WA ZEHMHEHG] (RE=4) .

& SCRHEATEIUR /N .

& HURY MBI TN R .

& S PUABROT N X

& XHGE RLEE: 4096 777,

& XL E S ABUENLH .

& PRI AT R A AT .

& XA E O 128 S BT BN RR AR\ A5 0 SRR T 8 BN R IRN
FFREFRATINE I, 2o 2 — A5

B NEEPRHLE A SR
& 5aER, WA RBE L.
& 4t 8 fiL CRCEAAHIEE.

W R xSPI LA

B EAPATEENT, ATDOEEER RN AR, 16 AES I LIINE A IR Z .

B AMBA AHB MAMX, AXAERE 32 Aoy Sk U i #EAT TR (R 2B AHB B4 fi iR, I HE AT R#
WA .

2.18 SDRAM R BhABEHLIFfE#%

SCRF—NEBS] AHB 226 SDRAM F2Hil%%, 52 AT LAV IR A 4Mik SDRAM/LPSDRAM 778 4%

FERHEM T

B ) SDRAM WAF B4, A DIHOIACE

W HH 841, 16 7. 3247 % % Rk

B 13 fHbhbAT, 1147thbEs], 4 AAAE XS 4x16Mx32bit (256 MB), 4x16Mx16bit (128 MB),
4x16Mx8bit (64 MB)

B THERTECE 1167, 1247, B 13 47, FiHihk TG E 8 A, 9 fr. 10 7. BE 11 £

B SRR R

W BT AT AT G X I A

B SRR

5 R
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AR P24

SRR AT

I AT SDRAM L HLYIUE L
CAS #EiR 1,2,3
SCRFEBIRIHTERAE, W] mE R B
SCHFIE I B A5 g i

2.19 JEWHILINESS (FMAC)

TERE A BCEIE T TR R BT ERZE, G- aEd. B, DURRBIEAR N ARSI KT
I HBEA: B . Z BT SRR AN AR P X, DM T SEBLA BR kb B (FIR) A0 G BR kb Bz (11R)
SRy E N

T A AL B AR G TN BT K IR AR, MRS BEES AT A5 . FEVFZ BT, 58T e
FALE, T DI LS THE, AT bR O e i [ 4 5% F A BT

FEREI T

16 x 16 fi/ Ffeikids

24 + 2 AL BIMES, AR g

16 o7 78 st iy N NG H B

256 x 16 fr F i 20t X

WAE i % T8 =N EER T X (AN, LA ), B AT gm AR S HR AT A OC /N2 7728 8 X
By N A 22 0 X R G B e

TR B TIRE: FIR. IR (H4EE 1)

REWH: SR B MM

S DMA 525 %4

2.20 CORDICHMib ¥ 2 (CORDIC)

CORDIC B FiH 5L s al i #e i 8 (CEER = A 80 AT InE . @M ayuzsl. it&, 5
T REPRAE N b B ek it

TERHEITT

LIS &Y 2 IPS aap A bRy

W SCRFIEARFR AN AL B 5 5E
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— HAFRIHG, AT R S R A A S A NSRS, BENHESER, M RvFETH R
BRI TFRE AR, TGRS W b ik

CRF 10 MR EUniE# . sin. cosine. sinh. cosh. atan. atan2. atanh. modulus. square root. natural
logarithm

SCHFRE R s B i A\ H A

SCHEPT. A2, DAN DMA S5 REK

A AT

2.21 #T = - A S B IB AR T (DSMU)D

DSMU & — Rl H THEHAME - A RIS mtEReR, BAT 8 NMMBE TR ATIEE, LI 4 4] RGN E 1
Sigma Delta ¥ 7€ &%, AR ENE 24 AR ADC 7338 . a7 338 Al e B o SPI 2 11 81 2 ) ks
RSO (SEEYVRCED , DIESREZFAH A . FINDE SR T AR O BE, ok A
ADC A a2 A7 16 A2 AT B d it -

DSMU 1 TAE T B R S AR 2R, IR SR AR A S nr e B e IR A AU E 1 1, DA R RS

R

IRAEA I ST RE . e IESCHRF PR LR 3 IR H R 1A

DSMU = ZHHE U T

8 % R L B /M A AR AT N T

& CSCEFSPIEEL, AT ERA A Z-A 6 g

& SRR SRR D A

& SCRRRHET RS SN =-A T2

8 I N F AL AT N T

& REHEE 16 4

& BdElE: ADC HEsi AN fF (CPUIDMAD Hdiii

A4 AR i B RS S A PG
& 1 Sincx JE S BEMM BT (1.5 , IRFEFR (FIA 1.1024)
& 1 MFEE: WREEER (1..256)

B 24 S0 A 755 B s

& &M EIRAXSF (0.3147)

15 Hta

Hah B MR E (WS s B SN I8 ETF74%)
SCRRE SR B IR
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FETFF IR SR LR 5 5 2

L KDY

& NIER AR

& M

& 5%/ DSMU JEJ 2% R # (DSMU_FLTO0)

SCRAEIUE T

& (RBIEA R A AT A e B

& SRS ATEC BN Sinex B gy BB H= 1.3, i RAER=1.32)
& HUEPEVECE: MRSdEE AR SRS EIE

& ST IR R R SR AR

SCRPRLEAINGS,  RTA TAR IR AT R A B (KT SR Bl e 1 IR BRAED
& SfiitEEs, AR EE R 1..256 ML) 0 5 1
& FREREEEIE (8 HRATIEIECR A D

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

& S AE B K OB AN R IME

& BRI

SCRFRK P BRERTNRE, HTBORBUERN A CRULT IR 2

SCHF DMA S U e i dfa

SCHFFHWT: FeaaiA. HHBREE . A T, R EIE R PP
SCHRFRUN S IE N

& PUNFHRATEER AT, ARG ST Al BEAT U i i AN i N e
& BN ATSCHUE TN L O R S ek
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2.22 SEBTE B (RTC)

RTC @& —HELLIEAT IS, W E H IRt eiiith, mI4RELGE TR, 36 BA Bl b A0 & S i o)

BE -

FERHEM T

KIS B (RTC) & —/MHlSZI BCD SE I #3/iT # ds

BAF SRR I A4 ME

T G AR A B B nge L B R

P 2 ML A fEa A 2y By B AL H UL B (BETD

WL 32 ML EF AR & W AD

P4 i

P 32 frarfE B AR M By 40 By B AL B Ul « B CGEIJD

PIANIISL IR 32 A7 A 725 L & e il B S A

Bk E R AT Re

SRR — AN RS B I A B R (50 B 60HZ) BEMS T S0 H DIk 1

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

I TR Bk e

AR A ALY, IEARDIFERE T R RREUE

LA W R R, RS AL WEh B, MOEEE R 8E. IR AR

RCC #Ff7#fiifie RTC ik H W R R FRAE TAEVE I, RTC AR T EA 1% 1 (B4% RUN A,

SLEEP %5, STOPO f:0. STOP2 ##iz\. STANDBY #z{f1 VBAT #={)

B RTCRHEE A Y5 T LAE MCU M IR DAL T i (SLEEP #i5X, STOPO £z, STOP2
3. 1 STANDBY #iz{)
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2.23 /B FHEHAR(ADC)
12 £ ADC /& IR UGE T B sl R AU e 2% . 5 31 ADC, ADCI1/ADC2 ] LAZH X ADC;
ADC1/ADC2/ADC3 1] LLZH i 3ADC. £/ ADC 1% H 20 NEFEIE, &%/ EE R A/D ¥ HEE v DL §

W L. TG, RN PAT. ADC #I(EAEE (EXTRIANTE) 16 16 A 3dE 2 47 2% b o ] DU AR
A T 1/2/3 KA\ HEL R 2 B AE A 8 R MRRME N, FF H ADC B N9 (1) 5 KA N 20MHz.,
ADC FZERFHERGIAR U T

SCHE3/N ADC, SCRFHLGG . ZESTHIA
TR 1260 10 PEArHER
SCRHilR RFE, A EXTITIMER
A~ ADC H 3MRALE 14
1 ADC HE& LT, RFFSER, e 58 OB B 114 1/2/3 4 AT fi 2 v e
SCHF 4 P AR
& FEH
& B
L L.
L JEEEEiTi 5.
SR ERAME
a7 AR B — S5 2 X 5
JIT A B TE (R SR s 16 ] o ] 37 G A2
A] A N ERZE N (AT RO IE 3T A
ADC T{ERHPok F PLL B4k AHB B4
¥4 7T DSMU, DMA &3
BT FIFO SRR DU 168 7 s 46
JA BT
& HEIT R SR JE BRI R AR N
& ERARPERTECE R AN AR 25 (GPIO S A\ S B A B E I SR SR Bl A A N e
B R
& TR REEEL R x1, x2, x4, X8, X16, x32, X64, X128, X256, X512, x1024
& HlEAF0L 0-10 AL E
& 16 A7 EE 25 R A AR
m AR
& SORRIE AR AM
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® SRR AME

% ADC st

€ X ADC #:: ADCL fil ADC2 4 &

¢ — ADC#iz: ADCLl. ADC2. ADC34#
B ADC I TAEH A 1.7V 3] 3.6V Z[A]

B ADC SCHPREAHR I FUEAE Vrer Ml Vrers Z (1]

2.24 BFHEPFEH(DAC)

DAC 2 Hrr /Ml s, FEREF4AN, BRI . DAC HHEF 8 sk 12 M FE=, 2Rk DMA I
fE. 4 DACHCE My 12bit BT, DAC Hd o) U Xt 55838 46 5% 4 DAC LBy 8bit #55X, DAC 4
AL T 5. A4 DAC #5 — MHOL e a8, w0 b AT #5476 DAC #30 R, A4 DAC BERT LASH
ST, AT LI DAC (DAC1&DAC2, DAC3&DACA A —4) [AIf HEAT 4 3F 5 %7 . VREF+iliid
SIERNAE S DAC 25 HiJE, {3 DAC I BB R i 5 e

4 DAC i X E BRI ERIAMERS, DACX_OUT 51 fiiml LURE @AM A AR (GPIO) o A LA
J& F DAC fi Hh 22 1 2% SRS e SR Bl H HLL

FEREI T

X FF 4/~ DAC, A~ DAC X R.—/MSL ) DAC F e ds

SCHE 8 AL 12 frdi e, BRAE 12 AR 40 A0 SRR 6 55 B R AR R

X DAC S [F) 5 sl T e 4

A~ DAC ¥J3FF DMA ThfE, I3 K DMA T i b izt il

DMA XU B AT 1548 B ey B

WEFEUR . AW U AR L

DAC %t SR 5 v EAMBGOERE

LR Ih A A R

i N 27 H R SCRE Vrers

BB A fih i 2

2.25 MR L 28 (COMP)

COMP {21 F L Bei AN AL R (A, RS L e St B/ T . 24 INP A B e i T
SINMPHI AR, BB i P, 4 TN A2 PR (G T “INMP S A B LRI, B84 I
T

e S B T
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RS VA= e

B NEHEA 64 L ngmE N L R 2 F U VREFL, VREF2

W SCRRIEEI R, JEMEE AL

AR E A K

W SCRF AR YRR IR S

W RUEAS R T B /O s D B e 2%, TR F . OCREF_CLR S, RIS, Al
WA IEIE AT /O M. VREFL. VREF2 I3l ¥ 12bit DAC (138 i i

B AR EREGRS, EBUE ME LT R EE AL e

B CCRERHER (Blanking) , R E A Blanking HVH BEE

B COMP1/COMP2. COMP3/COMP4 1] LLZH i i 11 Lh i 4%

Rl A T O SOR R G Sleep AR R

WA R R

WA R R K

|

A G B IR R AR

2.26 HEEZHEZ M4 (VREFBUF)
ZG A NE T HESEgE s, aH/E ADC. 12bit-DAC. COMP N#5 6bit-DAC [ HLES%, Wnldd
VREF+5| JHl FE SN A H B2 %

2.27 ERTHRAEIH

YR Z AN EPOERT A TN ER BN AL 3/MEH e A By 4 N EAER AR 5 MKIhFEER A, PR
LANRSEE T ERT 8 LANE CUE T 1@ B 28 A 1S R G e i 2%

TR T Egoehlas. @HER 2. AR AR IR Em 23 Dh ik

x 2-3 ERBRIIRELLEL

EBTEE TR SRR TEERRE | WAARE FIR/LEEE | EAME
ik,

ATIM1~4 16 iz S 1~65536 2 [a] AT = B AL 4 4
IR
ik,

GTIMA1~7 16 fir |, 1~65536 2 [A] T = B4 4 WH
VAN
i,

GTIMB1~3 16 fir MR, 1~65536 2 [A] AT 2 4L 4 1
VAN
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BTIM1~4 32 fiL s 1~65536 2 [A] AT = AL 0 WH
LPTIM1~5 16 fif E 1. 2. 4. 8, 16. 32. 64, 128 0 wWha

2.27.1 FBEEE 238 (SHRTIM)

SEHETR R R SR

0 P S I BT A R 3k 12 B TR RN RS S, R T T RN RS2 v B ) 2R G R
A, (ETTF T, MR R4 A W SR

P I B R L AR, TR ST Y S A . SRR SRS S (R RO L T DA
T ZFANEN (AT R LR (S B Fie, BT Rk R AR RS S (PWM. AT

fEsE Ton..) , MTWE KM B MO TR o

NI i, eSS A N TR IAE, HEEHEE M LI ADC FI DAC B8, AN, %
I B B AT TR, AEOS LT R ML, T STB 22 4 SI

FEREA R

o EAER AT
®  100ps Fr s, FIr i th s 3CRE A op e, A il A BRI o s b AR R B
L ;??ﬁ%ﬁ$ﬁ<ﬁ4%N$ﬁ@§1¢ﬂjﬁﬁ%ﬁ5¢wﬁ$ﬁ(%ﬁ%ﬁS%ﬁ%Amﬁ&
® 12 st Al AR R N S e, AR AREIE 2 ik 32 ANE A E AR
o HHLAHIAT L 2 MECAH 1 3 2 DNTFRINLE AR TR, nlii 2 D MO 2 T A b 3R
W 3k 10 MANEAE, T TATAE R T
A g R A A
10 AN TR PP
10 AN T g R e D D A
PR B R AR S L O i i
10 AMH S F A AU BE R GPIO BT B L s
W ORI AT E BB N LA A
® 10 MH T ADC Hfediitifih 2 (55, ADC fill kA= 5 il et BE R b e
® 3T DAC FMaR itk (5
® 7 AT REUE S MR A
B R RY LS

® 6 PR A AT AL G A T ORIR B AT e I # T
® 6 ZK kMR T AN FIME A LU AR
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® YRR IEALIT AR, BB
®  TEIRALHASECA T I SE I PR
B D SHRTIM SLB AT 5 4 E AN it 9]0

m IR
® PRI EEHA
® ngfEh Ak
® gt
B ORORBIER S, TR AL 2 A s B EERE, SR 32 A R AT
m 8 E, A RERE RS 14 D
7/ DMA TR, mEZHEA 14 D, FIEN R AL 2 A A7 4 TR

2.27.2 B4k 5E R AR (ATIM1~4)

RIRPERIER 2 (ATIMX) EZH T LT SE: NS ST WSS E S Rk 58 B2 A=A
BV, mgoE ds B BAMA L IIRE . FEXIAFIRIZEThAE . & T rA L) .
FEREI T

16 b E B E s . (RSBl Bk 1 RGBSR THED

16 AT gmAE T Hids . (AR L B Oy 1 5] 65536 Z Al A S 1)

A Y PR B TR

ATIMx % 9 /MiliE

AR BOETE, TAEBIAy: PWM . St beass. sk iU . i N33k
2SRRI R NGRS

IR AR R AR PR A P T /DMA:

CiboE 2

fiuh A A

iy N3k

i Ll A

EEEREE TUN

C I AP R IR Y R A

& X T ATIMx, 838 1. 2. 3. 4 CFFTRE

FE IS AU ] e i A

ZAN T 3 A EOERAE S, DASEIILE I 25 1 5] 0 sl 2

W (GER) gmiddier: FTIaEss T ul s g it
BRI O HF = A AL

E B E N B E N
*® 6 06 o o
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W oS NAE N AN I B O S B L A

2.27.3 A &2 (GTIMA1~7)

EAEHEN L (GTIMAO BT TZA: MRS ST RS NE S 10o 58 B A= 2E 4
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

2.27.4 B % T 22 (GTIMB1~3)

WHEHERN 2 (GTIMBX) EEMT LN E: MANGE ST I RS 5 1K 5 A0 A4 4
BIVSE . BHER S (GTIMBX) HA HAMGHThRE. FEX G AR 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 AMEiE

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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L S TN GEEN
& i
¢® NEFZTHA
W BE DR v g A O EL A M
& X[ T GTIMBx, i 1 sCHFiLT)Ee
B IR T e A
LA E &5 N BB S, DLSEHLE 4% 0[R20 B 1%
W (R gtk n. HTaERe T PuB Mg el i i
BRI O H T = A AL
Fil A NA'E D9 A S B b 38 ) ) R AT B

2.27.5 Zehli e i 2 (BTIM1~4)
A s B A A 32 0 BD BB R,
LB
W32 L A R R
B 16 BTSSRI E N 1 B 65536 2 (0L & )
B A E/DMA AR
&

2.27.6 (K TI#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
LB TIRE”

LT F

16 firl bt
W 3bit WA, 8 FHAMET (1. 2. 4. 8. 16, 32. 64, 128)
m AR
& PEREHERYE: LSE, LSI, HSI, MSI 8% APB i
& SNHEAERE: @I LPTIM Inputl i N FIAMEBEHEE CLAERTE LP #R3% 33847, T RkaP k-8 v D

® 16 bit H3I%E# T /745 (LPTIM_ARR)
® 16 bit LLEL A 745 (LPTIM_CMP)
® ELLEER Al A TR I
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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)

2.27.7 &1 2(WDG)

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

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 iyt i, ] DA LAE{E SLEEP. STOPO #1 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
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2.28 I’C B &iEN
I2C(inter-integrated circuit) & 28 & —F) 2 N FH I R ah 1, & AR L, RIS B 28 SDA Rl 2k
SCL, HitXPMREE, Frf 5 12C LRI A M & #0 n] LS 12C 2 261 It B 2l .

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 (RAEHEL) M PMBus CHIFEHLEL) HFF. 1°2C DA S R DMA B, 1l 2508
# CPU [ fifH.

12C % H ) FER LR R I T

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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2.29 RIEHISMEREAEERI2 (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) ViIBEK, 41 NOR [N 471 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

2.30 B [F 22 3B WK A3 (USART)

WA FERE PR S (USART) &M A T ATHR R Hak 1, SR FRP e DIifE . W RIGHE, 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

42 /187 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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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

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

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

SCREZA PG R KIEEIR TR NT . CTSARE. AR, s o, Bl . S4&H.

BrARiR . LIN AT ks DL K 2 22 v DI A5 m IR Mg 75 b 25 H 8 R i

P (A E -

BERERA

USART1~USARTS8

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

2.31 R TIFEEF B P B (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.

437187
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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

B Ok STOPO/2 BixrlFe B YA FIafik il Bl P X AR AT — AN AR E el (1732

9D FIAT AL 8 T
2.32 BRI R ] AR 1 E | 2R R (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:

44 /187 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



\

 EIREK Nation G

BEREK www.nationstech.com

/)

SR CANFD, 5% 64 7 1idE

SRR SE 4B AR SEEL I TTCAN 1 4R 2 4 ({3 R FDCANL/2/3/4)
XHF CAN HiiR HEdsx

S FF AUTOSAR #iif

SCHE SAE J1939 frifE

SR O IE A ThRE

A AT B 30 FIFO

PSR e B Rk R S SRR

W% 64 % g IX

w% 2L HRIE X

Al HC B K 1% FIFO 8BA%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 R

2.33 BATAMERO/NE S HMEL (SPII2S)

SPI RVF R S MR A& LA A0 T [, AT 728 5. SPI Al DAL B R A 2 240, A
MBEEFRALEE B (SCK). AT T 2 Fh iR, A0 45 A FH — 2 XU B4 22 1 XU 50 L [F) 0 AR i, 36 SCHReR A
CRC %5 .

12S W2 —F [F) 20 B AT e B B . & SCRP DU RS A5hn vk, A5 KAV 12S FRitE, MSB I LSB Xf 55 itk
DAL PCM ArdfEe BIAEFXU TR, ATCATAESE R 2 FiBst R . e B &, RE@ad Bz O m s
(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

45 /187 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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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

2.34 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

SCREI B e

T[] FAs ORI A A7 IR AU, itk 25 B AR T I
SR FIFO I T Ak Az i

FOVF 8/16/32 A7 K i ]

4 F32x32bit TX FIFOF132x32bit RX FIFO

SCHDMA

XIPHLSCHRESPIEE, AFFXIPE
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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

2.35 JEFH AT B &R EXN A B 0 (USB_HS_DualRole)

USB il XU % 11 (USB HS Dual Role) , LA NFK USBHS. USBHS % 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, AsAliE, 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)
471187 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

2.36 ZEHFZEERSDMMC)

SDMMC 4 SD f£fifi K+ SDIO Al MMC A& BN, — IR A SR — 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

Fex SD WH R4 LI 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 =\,

SR 1AL, 4 fS0A 8 i MMC #3501 BOOT ##{,

FEEd B E A PR

SD&SDIO FLA S Fef 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

RN ) DMA TiRe

48 /187 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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2.37 Hr7H/ELED (DVP)

DVP £ —RiE. #KH CMOS AR RS 1, ml DUEH 5 Se Bl - i BHECR AR TR =K . 8T H 100MHz
BRI B, TG 3 ORI 3 ATk 200 Mbyte/s.
FERFEW T

SR8 7. 10 7. 12 A 16 ARG RIS T .

SHF 8 KA 10 47 1) ITU-R BT.656 #LATIHS 3.

SCHE 8 ALAN 16 f2f) YCbCr. YUV FI RGB i #% =X

Y HF 8 4L, 10 LA 16 1711 Bayer Hi##420.

SEHRFIER A GESE MCO #tl, JLTU{E 48MHZ) , 28 4MEE CMOS J oAk K SRR At i) b .
NG R DVP_PCLK. ¥[A#(55 DVP_VSYNC. 4TR35S DVP_HSYNC & tEdyal i r il & .
HA7 320 x 8 71 FIFO it {% = 5 -

CFF FIFO i tH -4

SCHEOSRAR I R B A B

SRS AR B

SO

R Z M E RS

—  YCbCr422 #i it =\am .

— RGB565 ik s .

—  JE4883E(PEG).

2.38 LCD #4138 (LCDC)

LCD | #8324t 24 A1 47807 RGB LLEK AL . EEHFD . G RIEAEIRREE S, XU ES B
H#| LCD bk 821,

FERHEW R

B 2417 RGB Jf1THi (RGB888) .

B EHEER (CLUT) , fAEEE e 256 MEit (256 x 24 bit) .
B SRR EEN, WECRA A e UEE

ARGB8888.

ABGR8888.

RGBAB8S88.

BGRA8888.

RGB565.

*® 6 6 0 o
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¢ BGR565.

¢ RGB888.
B EAMEERAAR A L)
B, g, EEREETE RN 2bit.
i H alpha (EERE 2 M RIERE -
K8
& A B ARV e o
Gamma % 1E
Hi T ThRE .
AR AN TE B .
RIS

2.39 B BT (GPU)
IFF—A~ 25D GPU, FHTRARR G 1m0 P R gt . BUELEAL IR Mig i T MR R, A e g 7
T,
2.5D GPU R EZD)Rean T -
W EE TR
& TAREKEIEY
L JRRER: UL SiIk Tav)
& EuihZg
& IR P IX [R5 N )RS £ 80 AT 3R RGB565 i th
m SRR
& 300M R E/MPIEATE (300MHz B8, BLifi /KL
& FUZEAT
AR hEE T
& PREERAEIER
54
=
IBwbIA
DUEE K ith 2
EIRI) Blit BAE, SCRRAERG. Bifd. e, A Alpha B A
BALIE

* 6 6 6 0 o

50/ 187 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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RS
& % Alphaig &
& o7 Alpha/Bi iR &
& Ji/HARKT: 0, 1, 5 Alpha, 1-J5 Alpha
m g
& SUFF 4096 x 4096 SUHE K/
LSNPS DEAEE T TNEN S WS Lt
— ARGB8888. rgha888. RGB888. BGR888. ARGB8565. RGBA5658. ARGB4444,
RGBA4444, ARGB1555. RGBA5551. RGB565. AL88. AL44. AL17. AL8. AL4. AL2,
AL1l., ARGB2222. RGBA2222
¢ CLUT CEOBERED MR7I%{
— @EHT A ALx gk
RLE ZUH it T 4
& SRR
— et
— M
—  JAEA
—  REAT
B X

*

& ¥ 4096 x 4096

¢ ARGBS8888. rgha888. RGB888. BGR883. ARGB8565. RGBAS5658. ARGB4444. RGBA4444 .
ARGB1555. RGBA5551. RGB565. A8. L8. AL17. ARGB2222. RGBA2222

& RAEHN: RE. M. N, LR, AR
B PEREIGIE
& ERETIES
& AL MESRCR
& LR R KT K E
2.40 % %if#EE% (JPEG)
SCEF—AN JPEG it gy, DL IPEG s 4asi =00 AR R 48 1 B G S s i gt AT gmhD s i,  SZFF ISO/IEC 10918-1 #x
.
ENCODER Z#F1 £ IhEEW T -
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SCRFHLI SR Motion JPEG 7 2 #k fif

SRR 8 MU Ay R

% SRR 3 PR LAY

CHFE 64K X 64K [¥1 5 K EE KN

SCREYCOCr 1 BW (FRJE)  EUZ B 75 1A]
YCbCr/YUV4:4:4, 4:2:2, 4:2:0

A HLE ) JPEG SCMSk A A%

3N 8w AR

ANTIRFRERZER (FIAS ACEMPA DC )
BN T (MCU) &5 N 8 x 8

DECODER SC#F [ 2D Ren

S B {58 Motion JPEG A3 R fif

SCHE 8 A oy B R A

W % SRR 3 P A 4)

T HFE 64K x 64K (¥ 5 K EE KN

SCRE YCCr 1 BW (IR EUZ 5 75 1A]
YCbCr/YUV4:4:4, 4:2:2, 4:2:0

AL E ) JPEG SOk AE o

3 8w AR

AT R B R (FS AC KPS DC %)

527187
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2.41 PAXM (ETH)

N32H785 SZ £r AN LR M A, ETHL 455 10/100/1000Mbps LAK K MAC, ETH2 455 10/100Mbps EL A
M MAC. LICKMEHE L H DMA SKROLCEEE RO M RE . ETH BEESCRE 5SYHLE  (PHY) 815 H bR 1
#0: MU RMIL. GMIL (: ETH2 ASSZEE GMINEE) , DLSZEL LK RS B i A A i

EE%%ET%ZDT
MAC Tx M Rx & F4&
Wy RO . BRUSOR R i

FRELLS PHY 22 0528 10/100/1000Mbps Hi 48 14 i = .
- MIl, HTS55MERPUE LUK K PHY J815E

- RMII, AT 55MERPUE ORI PHY 815

- GMIl, HT54MBTIELLRM PHY {5
XU T A

- 3 CSMA/CD #riY

- KRR ERE

JS7FH vty 32 57 H4 A iz T

ST hidalE (IEEE 802.3x {5 % @ A S g & 4% i)

Y FFiEE RMON 5k MIB it%i%% (RFC2819/RFC2665) AT iR M4 St it

IEEE 1588-2002 fll IEEE 1588-2008 ik (1 LA W Hs E I B8k (7 PTP i i) Tx 5 RxCIREH 4 H
64 AZITEIERD , TX J7 1) b S Fr— 5 fn w5 it ) %

R RIE IR Kb (PPS)
SHEEF TR B AT PHY #5145 MDIO (Clause 22 1 Clause 45) 411

MAC Tx i

RIL AL B AFT 2 SFD
N ISE IR A A R A it B S (R B Y 32 RS
BTN R E 34 R CRC FIHA 74 (PAD)
I gmAEEE AR RE,  DASCRpAR A DLOK R 208 0. 50 ik 16KB 1Y LY DIOK W 4 £
AR BR (40~96 fi7, SHEKE N 8)
IEEE 802.3x it B Hil AR AMA BB TR e B st F S 2He Bt (TR
b7 Bd AN B e, DURAREBIE A VLAN SR B g (s aish s8R B &-2 R
D
REFHEAN BRSPS VLAN PR3
FEAR AN, BUBUNRET SRS R ME S s £
53/187 FCHE AR A 64 /A7 Nations Technologies Inc.
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W OCREERA . B HREl R T A S EIE 1) VLAN AR%E
MAC Rx 4

B BIERAE EE BRI PAD F1 CRC

B RO R TS A0 SFD

W AR 1R BRI

S E

~ A48 hrsEE HIIHE (DA REESS, AN TEIATENE HE
— 4 ABLLYEHIEE (SA) WG AL IR, AT Y
- BAfIMAAEITIERY (Hash) , & T 23 FIHEAE (DAY Hidik
- XFHERRTE 24k SR
— HFRRAH, RHHTENE, BEEERITEEEERE, AT Mg
- EEFTE NS AR (OEIERD S — RS
IS DI HE- €/ TR B ORT)#

- EET VLAN %S ERITAS A I g GETAMIENH VLAN #2571 38D
BT 3ZME 4 )2 FET IPv4/IPV6 [¥) TCP/UDP

SRR IEEE 802.1Q VLAN FREEH A1 B a1 H i VLAN FR%E

G0 28 A e 6L R AMID B AR

R BN B SR B B MR (AT

CLUBSCER BLIN 5 3 215E 4 J2 130 A fif

MTL Tx 1 Rx &8 F 4tk

W 32 SR GEREN R AT MAC)

A 15 1K) FIFO WM AT B A 4

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

5T 70 FIFO 51 85 XU 1 RAM

AYRFESER (burst) KBE, HIIE MTL Rx BAZIEE Tx BAFIK/NE—2F5,  PASCHE MTL B & A i 58 R K 1%

i

B ANPGRS R R RE ) (BIE BRI 64 715D

MTL Tx Rtk

B 2KB A A A 4w BEAE 1 K% FIFO

B ORIEEE SRR AN

B P R B AR (R
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TR B 3 E AL AR L

FEIRPPEE . I LS. i EEAEIR AR E (underrun) B EFEEE R
THEAFEN IPV4 A5 F, LA TCP. UDP B ICMP #56 Al

Wi R I% FIFO M EFF MR (T i) AERukskilt 4t
KO AL 4

—  VLAN FR254d A\ B

Y NS N REEH PN

- 3 3R 4 BRI AR N
- DAL

- I TR

- CRC #11 PAD il

MTL Rx Rt

2KB A AT C & B E I FIFO

PR b SR — AN B

7£ EOP/EOF 2 J& (HMEM) Fl SOP/SOF Z Al, ¥ Rx JIRZAS A BN Rx BAFI
BEAE (EUEEAD T, W4 Rx AFIRME CERINEE 64 75

AR U, AT RAAERRON S S A A B R B 0 0 FLANHG o R B S R
SRR RN (KA TR s &

WAL FIFO Wi E R IEdR AL (HFHHD Bk ki giit

WRAE Rx AFIE AR 2200 E AR B0 e B 4% {5 5 80 K15 5 3 MAC

DMA itk

32 frHE A

RIEFEAT RIS A2 R 43 3 B 5 DMA

DA £, 3 B 45 A0 A THD 1) 030 611 DMA 5

SCHF LA AT S5 1 7 O B A7 X -

SRR IX (AT IR

R FFAEH RO VFAE /D CPU T TIATE L A R ER . CREANMI IR R v AR i 2214 32K 7715 A
AR I AT FUERHR RS

Tx DMA #1 Rx DMA 5 1) 5 R A L] B, DARAL BN LB SR 2
R Gt A2 2 TS [F) B S AL T TRt 2 v B

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

FRWSORR 3% 51 3 2 8] SRFFRC 0 5] e A 56 Ak

55/187 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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



ay

A i «
W, ERiAkNation &

BEREK www.nationstech.com

B EAE IR

B T FENLCSR GEMMRATTFAZAD U Il Al 3 AL Bz 1 1A~ 1
W 3R TCP 4Bl (TSO)

AHB E#: O %tk

W 32 A0, R TR EAE U]

B /i

B ORARERE AHB RREAE (JEERK . AE REEHFIRE KRR
AHB ME DRt

B 32 f¥dE, HI T CSRHIVIIH

C ANy R

B SCRITA SRR R

MI/GMII # 0 F Loopback #i58, FIF ik

DMACIRZ (Tx Fl Rx) AR AL

WIRIRE S, 4 RIERBHSZ T FSM FPIRAS A FIFO JHFE 45
AR R ARAS B

MMC (RMON) Hbk

T Tx B R i X FREHE IR a7 2 3%

AT Tx 8 Rx IR AR EHE IR Z A7 4%

A SE R M F15 ) T 88 Rx ABINTE, TR

2.42 A TURB R HHEHEITTL (CRCO)

CRC 5 e Al RHE Ha e LE B2 T, 7E 8 . 16 f78% 32 S N Eicds b A= ik CRC HE 45 5t 78 HoAt i
i, 3T CRC MR TR B ik im il s et . EIRe 2 &hsERITE R, SR T —FhIGAE N7
SERENER) 7. CRC WS ITH B TAEGAT I tH R AP 125 42, DA S5 BRI AR O A FE 45 1€ A7 AL LI
SHEZBLLMITHE .
TR
B ZRAfEH] CRC-32 (Ethernet) f £ Wixl: 0x4C11DB7

@ X324 X26 + X23 + X22 + X16 + X12 + X11 + X10 +X8 + X7 + X5 + X4 + X2+ X +1
B CEAPEEEREZER, HEZHMA KNI E: 7467, 840, 16 f7E 32 fi
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AIAREE 8 £ 16 A7ER 32 {7 i N E

CRC ¥ME I AL &

BN N B HE A A AR

P ESNGE,  DUBE G T B 2R

32 fi i CRC M H ATAE 4 A~ AHB &1 E H] (HCLKD 52k
SCHEIBH 32 AL 7474 Crl FH T Il b B 474D

B NS 2 808 7 PTG L

SCRENSI B 518 e Bl (WTRCED AT 7 B AE

243 ZEHIEEIT (SDPU)
SDPU ¥ SAC Il SDMA gt & 76—k, SAC fuf AES. DES. SM4. SHA fl RNGC (ffijEibHE) Hik.
SDMA ¥+ 55k I SRAM 145 SAC, I iH5.45 R M SAC 16455 SRAM.
SDPU = ZLRE%:
B 7 DES X RREE
® 7¥F DES fil 3DES Jinfif iz s
® TDES % #F 2KEY 1 3KEY i\
® ¥ CBC Ml ECB #1{
W 7HF AES W RREE L
® U FF 128bit/1920bit/256bit % K B
® 7 CBC. ECB. CTR#{
W SCEE SMA XRELIE
® 7 ¥FCBC. ECB fi{
B R SHA Rk
® - kF SHA1/SHA224/SHA256/SHA384/SHA512
B RN (RNG)
® THFEFENLEL (TRNG) F{hEENLEL (PRNG) #ix
® S7¥F LSFR129 Jri b3
® I F XOR &I
® T FF FIPS-140 CAVP
B SCFF RNG A e Bk A I 4T
B CRFFIFO L E
® HrEIT FIFO Mt B 5k 5k
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B 7 EF SDMA $RE L4

ORI AHB 2 FUR AR A £ A SRAM H B &4 5 SRAM
SCRF IS 28Ut i SRAM F -k

SRR B AL KN 4KB (1024words)
SCHPRCHRE AL B R A

% ¥ CRC16 K46

SRAM 1 K2 #F 2MB (512K words)

TEVR/ B AR M bR =1/2/3 FH5 B0 T SCRAEOE B 3T b

2.44 RO (DBG)

P ARM (1) SWJ-DP #:1, AT R N R RS A AT AR HE X T R, @it JTAG Bef A7 B2 U7 ) i
5% RN S B AT PR A R B . AT I PR R s i SRR R A, AT i e /4T
DBG & ZfE::

T A i

AT BB

64

JTAG ik 0

AT 2R 1A 3

fih 5 s e N AR 3

AT LR R B

I] 25 R i ity 11

(EPRERE R T H 2 P
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3 51 e AR
3.1 HFEREA

3.1.1 LQFP176 B| 44

.176 [ Jveo
ws[ |ne
| Jne
m | Jvss
2| ] vear

1 Jees
o |reo
o |reo
| |res
7( ] Booro
6| |per
s ]pee
a| s
IR
161 |pots
160 | vop
150 Jvss
158 | poue
17| |pos
156 por2
155 |peul
1s4[ | pe10
16| ] P03
15| |02
1| |po1
3] |poo
12| |pe
11| Jrent
10| |pcio
130 | pats
138[ | pau
17| Jvss
13| vop
15[ |Nne
3| Jvss
133 ] vear

pe2[ |1 132[ | pas
pea |2 31| par
ZIHE 0] Jeau
PES I: 4 129 :‘ PA10
pes[ s 28] Jea9
vss[ |6 127[ ] eas
voo [ |7 126 ] vop

8

9

vear [ | 15[ Jeco
ress [ 124 Jees
osczzc,llﬁ 10 23] Jeer
osczzfgti Cu 2| Jres
vss I: 12 121 :‘ VDD33_USB
voo [ |13 2] Jne
vsssmps [ |14 9| Jvss
vixsmes [ |15 | res
VDDSMPS [ 16 17 j PG7
VFBSMPS [ 17 116 j PG6
PFO I: 18 15 :‘ PGS
PF1 [ 19 114 j PG4
PF2 [ 20 13 j VDD
PF3 [ 21 112 j Vss
PF4 22 111 PG3
PFSEZE LQFP176 IIO%FGQ
vss [ | 1090 | P2
voo [ |25 108 | Pt
prs [ |2 107 pro
pr7 [ |7 106 vss
pre [ |28 10s[ | vop
pro [ |20 104 |Po1
pr10 [ |30 103 | Pao
pHo-osc_IN |31 102 | P
el [
nsT [ |38 100 Jvss
peo[|a o[ Jvoo
PC1 [ 35 98 j PD15
pPC2 [ 36 97 j PD14
PC3 [ 37 96 j PD13
VSSA [ 38 95 j PD12
VREF+ [ 39 94 j PD11
VDDA [ 40 93 j Vss
PAO [ a1 92 j VDD
PAL [ 42 91 j PD10
a2 |43 o[ |eoo
voo [ |as o[ |ros

vss [ |45
Pa3 [ 46
vss [«
voo [ |4
pag [ |4
Pas [ |
Pas [ |
par [
pea [
pes [
peo [ |
Al
pez [ |
pri1 [ s
priz [ |50
pris [ |60
pra [ o1
pris [ |62
peo [ e
vss [ e
voo [ es
P16
pes[ |7
pewa [ |7
peis [ |7
pewo [ |
RS
vear [ 80
vss [ |e1
ne [ e
vss [ e
voo [ |
pe12 [ |85
pe13 [ |86
e
po1s [ |88
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0sC3
2_IN

PB14

VDD3
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3.1.3 TFBGA240+255| B4 #i
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®3-1EHEX

Eop

TFBGA240+ 25

UFBG176+25

LQFP176

B
B

=3

(6]

110
]
L)

IEKE M ThRE

Fail-
safe®

NN

HEX

C3

C3

PE2

TT

Yes

TRACECLK
SP16_SCK
ETH1_MII_TXD3/ETH1_GMII_TXD3
GTIMB1_ETR
DVP2_DO
FEMC_A23
USART5_RX
FDCAN4_TX

D3

B2

PE3

TT

Yes

TRACEDO
ETH1_MII_TXD2/ETH1_GMII_TXD2
SHRTIM2_EEV
GTIMB1_BRK
DVP2 D1
FEMC_A19
USART5_TX
FDCAN4 RX

D2

B1

PE4

FT

Yes

TRACED1
SPI16_NSS
ETH2_PHY_INTNSHRTIML_FLT
GTIMB1_CHIN
DVP1_D4
LCD_BO
FEMC_A20
USART6_RX
DSMU_DATIN3

D1

D3

PES

TT

Yes

TRACED2
SPI16_MISO
xSP12_NCS1
GTIMB1_CH1P
DVP1 D6
LCD_GO
FEMC_A21
USART6_TX
DSMU_CKIN3

E5

E3

PE6

FT

Yes

TRACED3
SP16_MOSI
SHRTIM1_EEV
ATIML_BKIN2
GTIMB1_CH2
DVP1 D7
LCD G1
FEMC_A22

Al

Al

VSS

B2

Cc2

VSS

D5

VDD

Bl

E2

VBAT

VBAT

E4

P18

FT

Yes

RTC_OUT2
RTC_TAMP2
PWR_WKUP4

62 /187

ARt BR A ® Nations Technologies Inc.
Hihl: BRI R L X s AL X F iR 109 S ERBAKE
H1if: +86-755-86309900 {5 H: +86-755-86169100

lR4%: info@nationstech.com H%&: 518057




ay

A i «
W, ERiAkNation &

BEREK www.nationstech.com

SPI7_SCK
ETH2_MIl_TX_CLK
LPTIM3_IN1
SDMMC1_SEL
SDMMC2_SEL
FDCANL TX

RTC_OUT1

RTC_TAMP1
E3 C1 9 PC13 10 FT Yes RTC_TS -

PWR_WKUP3
PC14-

Cc2 D2 10 0SC32 IN 10 FT Yes PC14-OSC32_IN -

ct | b1 | 1 PC15- 0 | FT | Yes PC15-0SC32 OUT -

0SC32_0uUT
xSPI12_100

SHRTIM2_FLT
GTIMA7_CH3
LPTIM3_IN2
LCD_VSYNC
E2 - - PI9 10 | TT | Yes FEMC_D30 -
SDRAM_D30
UARTY_RX
FDCAN1_RX
12C9_SMBA
SDRAM D6

xSPI2_101
ETH1_MII_RX_ER/ETH1_GMII_RX_ER
GTIMA7_CH4
LPTIM3_ETR
LCD_HSYNC
F3 - - PI10 10 | TT | Yes FENIC D31 -
SDRAM_D31
FDCAN4_TX
12C9_SDA
SDRAM D7

PWR_WKUP5
XSPI12_102
SHRTIM2_EEV
GTIMA7_ETR
LCD_G6
F4 - - PI11 10 | TT | VYes SDMMCL LEDCTRL -
SDMMC2_LEDCTRL
FDCAN4_RX
12C9_SCL
FEMC_DO/FEMC_DAO

Al7 Al5 12 VSS

- D10 - VSS

E6 D11 13 VDD

F2 F2 14 VSSSMPS

El F1 15 VLXSMPS

F1 Gl 16 VDDSMPS

nnunnnunonmn
1
1
'
'

G2 G2 17 VFBSMPS

xSPI2_100
ETH1_GMII_TXD4
SHRTIM2_CHA1
GTIMAIL_CH1
G4 F4 18 PFO 10 | TT | Yes GTIMAS_CH1
DVP2_ DO
FEMC_A0
SDRAM_A0
USARTL TX

COMP3_
ouT
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FDCAN4_TX
12C2_SDA
12C5_SDA

G3 F3 19

PF1

TT

Yes

xSPI2_101
ETH1_GMII_TXD5
SHRTIM2_CHA2
GTIMAL_CH2
GTIMAS5_CH2
DVP2 D1
FEMC_A1
SDRAM_Al
USART1_RX
FDCAN4_RX
12C2_SCL
12C5_SCL
SDRAM D5

COMP3_
INM

Gl G3 20

PF2

TT

Yes

SP16_NSS
xSPI2_102
ETH1_GMII_TXD6
SHRTIM2_CHB1
GTIMAL_CH3
GTIMA5_CH3
GTIMB2_ETR
DVP2_ D2
FEMC_A2
SDRAM_A2
USART1_CK
12C2_SMBA
12C5_SMBA

COMP3_
INP

H1 - -

P112

TT

Yes

SPI7_NSS
xSPI12_103
GTIMA7_CH3
DVP2_ D2
LCD_HSYNC
FDCANG6_TX
12C7_SDA
FEMC_A4

H2 - -

P113

TT

Yes

SPI7_MISO
XSP12_CLK/xSPI12_CLKIN
SHRTIM2_FLT
GTIMA7_CH4
DVP2 D3
LCD_VSYNC
FDCAN6_RX
12C7_SCL
FEMC_A7

H3 - -

P114

TT

Yes

SPI7_MOSI
xSPI2_NCLK
SHRTIM1_EEV
ATIM3_BKIN2
GTIMA7_ETR
DVP2_D4
LCD_CLK
12C7_SMBA
FEMC_A9

H4 H4 21

PF3

TT

Yes

SP16_SCK
xSPI2_103
ETH1_GMII_TXD7
SHRTIM2_CHB2
GTIMAL_CH4
GTIMA5_CH4
GTIMB2_CH4

ADC3_|
NP5
COMP1_
INM
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DVP2_D3
FEMC_A3
SDRAM_A3
USART1_CTS/USART1_NSS
12C6_SDA
SP16_MISO
xSP12_CLK/xSPI2_CLKIN
ETH2_MIl_RX_CLK/ETH2_RMII_REF_CLK
SHRTIM2_CHC1
GTIMAL_ETR
GTIMB2_CH3
J5 H2 22 PF4 10 | TT | Yes DVP2_D4
FEMC_A4
SDRAM_A4
USART1_DE/USART1_RTS
FDCAN5_TX
12C6_SCL
SDRAM D4
SP16_MOSI
xSPI2_NCLK
ETH1_GMII_GTX_CLK
SHRTIM2_CHC?2
ATIM3_BKIN1
! H3 23 PF5 10 | TT | VYes GTIMB2_CH2
DVP2_D5
FEMC_A5
SDRAM_A5
FDCAN5_RX
12C6_SMBA
C10 El 24 VSS S - - - -
E9 E4 25 VDD S - - - -
SPI5_NSS
xSPI2_103
ETH2_MDIO
ATIM3_ETR
ATIM4_ETR
K2 H1 26 PF6 10 | TT | VYes GTIMA5_CH1
GTIMB2_CH1P
DVP1_PIXCLK
DVP2_D5
UART11_RX
FDCAN3_RX
SPI5_SCK
xSPI12_102
ETH2_MDC
ATIM3_CH4 ADC3 _|
ATIM4_CH3 NP3
GTIMA5_CH2 COMP2_
GTIMB3_CH1P INP
DVP2_PIXCLK
UART11_TX
FDCAN3_TX
SPI5_MISO
XSPI12_100
ETH2_MII_COL ADC3 _|
ATIM3_CH1 NN3
ATIM4_CH4 ADC3_|
GTIMA5_CH3 NP7
GTIMB2_CHIN COMP4_
DVP2_HSYNC INM
SDMMC2_LEDCTRL
UART11 DE/UART11 RTS

ADC3 |
NN5
ADC3 |
NP9

ADC3_|
NP4
COMP1_
INP

ADC3 _|
NN4
ADC3_|
NP8
COMP2_
INM

K3 J3 27 PF7 10 TT Yes

K4 J2 28 PF8 10 TT Yes
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SPI5_MOSI
xSP12_101
ETH2_MII_CRS
SHRTIM2_FLT
ATIM3_CH2
L4 J4 29 PF9 10 TT Yes ATIM4_CH1 Ai(;g—l
GTIMAS5_CH4
GTIMB3_CHIN
DVP2_VSYNC
SDMMC1_LEDCTRL
UART11 CTS
XSPI12_CLK/xSPI2_CLKIN
ETH2 PPS OUT
SHRTIM2_EEV Aﬁﬁf;_l
ATIM3_CH3 ADC3 |
L3 K3 30 PF10 10 TT Yes ATIM4_CH2 NP6
GTIMB2_BRK COMP4
DVP1_D11 INP
LCD_DE
FEMC_A3
J2 J1 31 PHO-OSC_IN 10 FT Yes PHO-OSC_IN -
J1 K1 32 PH1-OSC_OUT | 10 FT Yes PH1-OSC_OUT -
Ki | L1 | 33 NRST ro | N - NRST :
ETH2_MIl_RX_DV/ETH2_RMII_CRS_DV
LCD_G2 ADCL_|
LCD_R5 NPIO
FEMC_A25 ADC? |
L2 L2 34 PCO 10 TT Yes FEMC_D12/FEMC_DA12 NP10
SDRAM_NWE ADC3 |
SDRAM_D12 NP10
DSMU_CKINO
DSMU_DATIN4
TRACEDO g
RTC_TAMP3 ADC1 |
PWR_WKUP6 NP1
SPI12_MOSI
ADC2_1
1252_SDO NN10
M2 L3 35 PC1 10 TT Yes ETH1_MDC
ADC2 |
LCD_G5 NP1L
SDMMC2_CK ADC3 |
FEMC_DO/FEMC_DAO NN10
DSMU_CKIN4 ADC3 |
DSMU_DATINO NP11
ADC1_|
NN11
SPI2_MISO ADCLI
= NP12
12S2_SDI ADC2 |
ETH1 _MII_TXD2/ETH1 _GMII_TXD2 NN1L
M3 M1 36 PC2 10 TT Yes DVP2_D6 ADC? |
SDRAM_NCEO NP1
DSMU_CKIN1 ADC3 |
DSMU_CKOUT NN11
ADC3 |
NP12
ADC2_|
NN1
R1 N1 - PC2_C 10 TT Yes - ADC2_1
NPO
ADC3_|
66 /187 R AR AR 4375 PR /> 5] Nations Technologies Inc.

Hihl: BRI R L X s AL X F iR 109 S ERBAKE
H1if: +86-755-86309900 {5 H: +86-755-86169100
lR4%: info@nationstech.com H%&: 518057



ay

A i «
W, ERiAkNation &

ERREK www.nationstech.com
NN1
ADC3_I
NPO
ADC1_I
SPI12_MOSI NN12
1252_SDO ADCL1_|
ETH1 MII_TX_CLK/ETH1_GMII_TX_CLK NP13
M4 M2 37 PC3 10 TT Yes DVP2 D7 ADC2 |
SDRAM_CKEO NN12
DSMU_DATIN1 ADC2_I
NP13
ADC2_I
NP1
R2 N2 - PC3_C 10 TT Yes - ADC3 |
NP1
E11 E12 - VDD S - - - -
C13 F6 - VSS S - - - -
P1 N3 38 VSSA S - - - -
N1 L4 - VREF- S - - - -
M1 M3 39 VREF+ S - - - -
L1 M4 40 VDDA S - - - -
PWR_WKUP1
SPI4_NSS
1254 WS
ETH1_MII_CRS/ETH1_GMII_CRS
ATIM2_ETR
GTIMAL1_CH1
N5 P1 41 PAO 10 TT Yes GTIMAL_ETR ANDF():116_|
GTIMA4_CH1
GTIMB1_BRK
SDMMC2_CMD
FEMC_A19
USART2_CTS/USART2_NSS
UART9 TX
ADCL1_|
NN1
ADC1_|
NPO
Tl R3 - PAO_C 10 TT Yes - ADC2 |
NN1
ADC2_1
NPO
ETH1 MII_RX_CLK/ETH1 _RMII_REF_CLK/
ETH1_GMII_RX_CLK
GTIMA1_CH2
GTIMA4_CH2 A’\||3NC]:!.6_|
N4 P2 42 PAl 10 TT Yes GTIMB1_CHIN ADC1 |
LPTIM3_OUT NP17
LCD_R2
USART2_DE/USART2_RTS
UART9 RX
ADC1_|
NP1
T2 P3 - PAl1 C 10 TT Yes - ADC2 |
NP1
PWR_WKUP2
ETH1_MDIO ADC1 _|
SHRTIM2_EEV NP14
N3 R2 43 PA2 10 TT Yes GTIMAL CH3 ADC2 |
GTIMA4_CH3 NP14
GTIMB1_CH1P
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LPTIM4_OUT
LCD R1
USART2_TX
xSPI2_104
ETH1_MII_CRS/ETH1_GMII_CRS
SHRTIM2_CHD1
GTIMB3_CH2 ADC3 |
N2 N4 - PH2 10 TT Yes LPTIML_IN2 NP13
LCD_RO
SDRAM_CKEO
UART15 RX
F5 G4 44 VDD S - - - -
Cl6 F7 45 VSS S - - - -
xSP12_105
ETH1_MII_COL/ETH1_GMII_COL
SHRTIM2_CHD?2 ADC3_I
GTIMB3_CH3 NN13
P2 R4 - PH3 10 | TT | Yes LCD R1 ADC3 |
SDRAM_NCEO NP14
USART7_CK
UART15 TX
ETH2_MII_TXDO/ETH2_RMII_TXDO
SHRTIM2_CHE1
GTIMB3_CH4
DVP2_HSYNC ADC3 |
LCD_G4 NN14
P3 P4 - PH4 10 | FT | Yes LCD G5 ADC3 |
USART7_RX NP15
UART15_DE/UART15_RTS
FDCAN5_TX
12C2_SCL
SPI5_NSS
ETH2_MII_TXD1/ETH2_RMII_TXD1
SHRTIM2_CHE2
GTIMB3_ETR ADC3 |
DVP2 PIXCLK NN15
P4 R5 - PH5 10 | TT | Yes SDRAM, NWE ADC3 |
USART7_TX NP16
UART15_CTS
FDCAN5 RX
12C2_SDA
1254 MCK
ETH1_MII_COL/ETH1_GMII_COL
GTIMA1_CH4
GTIMA4_CHA4 ADCL1_|
GTIMB1_CH2 NP15
u2 N5 46 PA3 10 TT Yes LPTIM5_OUT ADC2 |
LCD_B2 NP15
LCD B5
USART2_RX
FEMC_ Al0
- F8 47 VSS s | - - - -
G5 H12 48 VDD S - - - -
SPI1_NSS
SPI3_NSS
SP14_NSS ADCL
— NP18
12S1 WS ADC? |
U3 P5 49 PA4 10 TT No 12S3_WS =
NP18
1254 WS DAC1 O
GTIMA4_ETR uT
DVP1_HSYNC
LCD VSYNC
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FEMC_DS/FEMC_DAS8
SDRAM_D8
USART2_CK
USB2_SOF
SPIL_SCK
SP14_SCK ADCLI
12S1_CK NN18
- ADCL |
1254_CK Ny
ATIM2_CHIN ADC2 |
T3 P6 50 PAS5 10 | TT | Yes GTIMAL_CH1 NG
GTIMAL ETR
= ADC2_|
LCD_R4 Ny
FEMC_D9/FEMC_DA9 DAC2 O
SDRAM_D9 o
SDRAM_DQMO
SPIL_MISO
SPI4_MISO
12S1_SDI
1254_SDI
XSPIZ. 103 Aﬁ%—'
R3 R7 51 PAG 10 | TT | Yes ATIM1_BKIN1 ADC? |
ATIM2_BKIN1 NP
ATIM3_CH1
GTIMA2_CH1
DVP1_PIXCLK
LCD G2
SPIZ_MOSI
SPI4_MOSI
12S1_SDO
1254_SDO ADCL I
= NN3
XSPI2_102 ADCL |
ETH1_MII_RX_DV/ETH1_RMII_CRS_DV/ET | “*{oo-
R5 NG 52 PA7 10 | TT | Yes H1_GMII_RX_DV ADC? |
ATIM1_CHIN NS
ATIM2_CHIN ADC? |
ATIM4_CH1 T
GTIMAZ_CH?2
LCD_VSYNC
SDRAM_NWE
12S1_MCK
ETHL_MII_RXDO/ETH1 RMII_RXDO/ETHL_ | Ao
GMII_RXDO Npa
SHRTIM2_EEV ADC? |
T4 R6 53 PC4 10 | TT | Yes LCD_R7 e
SDMMC2_CKIN COMPL
FEMC_A22 M
SDRAM_NCEO
DSMU_CKIN2
ETHL_MII_RXDLETH1_RMII_RXDLETH1 | ADCLI
—Vi VI - | NN4
GMII_RXD1 ADCI |
SHRTIM2_FLT ~
- NP8
LCD_DE ADC? |
U4 M7 54 PC5 0 | TT | Yes SDMMC2_SEL g
SDRAM_CKEQ ADC? |
DSMU_DATIN2 NP
FEMC_ALl COMPL
SDRAM_NCAS oUT
G13 | K4 - VDD s | - - - -
R4 F9 - VSS s | - - - -
xSPI2_101 ADCL_|
Us R8 55 PBO 10| TT | Yes ETH1 MII_RXD2/ETH1 GMII_RXD2 NN5
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ATIML_CH2N ADC1_|
ATIM2_CH2N NP9
GTIMA2_CH3 ADC2_|
LCD_G1 NN5
LCD_R3 ADC2_|
UARTY_CTS NP9
DSMU_CKOUT COMP1_
INP

SPI3_MISO
xSPI2_100
ETH1_MII_RXD3/ETH1_GMIl_RXD3 ADC1_|
ATIM1_CH3N NP5
ATIM2_CH3N ADC2_|
GTIMA2_CH4 NP5
DVP1_MCLK COMP1_
LCD_GO INM
LCD_R6
DSMU_DATIN1
RTC_OUT2
SPI3_MOSI
12S3_SDO
XSP12_CLK/xSPI12_CLKIN
ETH1_MII_TX_ER/ETH1_GMII_TX_ER
R6 P7 57 PB2 10 | TT | VYes ATIM1_CH4N
ATIM2_CH4N
GTIMA5_ETR
DVP1_HSYNC
DVP2_D12
DSMU_CKIN1
ETH2_PPS_OUT
SHRTIM1_FLT
ATIM3_BKIN2
P5 - - PI15 10 | FT | Yes GTIMB3_ETR
DVP2_D13
LCD_G2
LCD_RO
ETH2_MII_TXD2
SHRTIM2_FLT
ATIM4_ETR
GTIMB3_CHIN
N6 - - PJO 10 | FT | Yes LCD R1
LCD_R7
UART15_RX
FDCANS_TX
12C9_SDA
SPI7_SCK
xSPI12_104
ETH2_MII_TXD3
ATIM4_CH1
GTIMB3_CH1P
P6 - - PJ1 10 | TT | VYes DVP2 VEYNG -
LCD_R2
UART15_TX
FDCANS_RX
12C9 SCL
SPI7_NSS
xSPI2_105
SHRTIM2_EEV
T6 - - PJ2 10 | TT | Yes ATIM4_CHIN -
GTIMB3_CH2
DVP1 D15
LCD R3

T5 M8 56 PB1 10 TT Yes

COMP1_
INP

ADC2._|
NP17
ADC3 _|
NP17

ADC2_|
NP16
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UART15_DE/UART15_RTS
12C9_SMBA

ué

PJ3

FT

Yes

SPI7_MISO
ETH2_MII_RX_DV/ETH2_RMII_CRS_DV
ATIM4_CH2
GTIMB3_CH3

DVP1 D14 ADC3_|
LCD_R4 NP18
UART13_RTS
UART15_CTS
FDCAN7_TX
12C9_SDA

u7

PJ4

FT

Yes

SPI7_MOSI
ETH2_MII_RX_CLK/ETH2_RMII_REF_CLK
ATIM4_CH2N
GTIMB3_CH4
DVP1_D13
LCD_R5
UART13_CTS
FDCAN7_RX
12C9_SCL

ADC3_|
NP19

T7

N7

58

PF11

TT

Yes

SPI5_MOSI
ETH2_MII_TX_EN/ETH2_RMII_TX_EN
GTIMA6_CH1
DVP1 D12
SDRAM_NRAS
12C6_SDA
SDRAM_NRAS

ADC1_|
NP2

R7

P11

59

PF12

TT

Yes

xSP12_DQS

ETH2_MII_TXDO/ETH2_RMII_TXDO
GTIMA6_CH2 ADCL |

DVP2_D6 NN2
FEMC_A6 ADCL |

SDRAM_A6 NP6
FDCAN6_TX

12C6_SCL

J3

F10

VSS

H5

L12

VDD

p7

N11

60

PF13

TT

Yes

ETH2_MII_TXDI/ETH2_RMII_TXD1
SHRTIM2_FLT
GTIMA6_CH3
DVP2_ D7
FEMC_A7 ADC2_|
SDRAM_A7 NP2
USART7_CK COMP3_
FDCANG_RX ouT
12C4_SMBA
12C6_SMBA
DSMU_DATING
SDRAM_NCEO

P8

R10

61

PF14

TT

Yes

ETH2_MII_TXD2
SHRTIM2_CHF1
GTIMA6_CH4 ADC2_|
DVP2_D8 NN2
FEMC_A8 ADC2_|
SDRAM_A8 NP6
USART7_RX COMP3_
FDCAN3_RX INM
12C4_SCL
DSMU_CKIN6

R9

N10

62

PF15

TT

Yes

ETH2_MII_TXD3 COMP3_
SHRTIM2_CHF2 INP
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LPTIM4_ETR
DVP2_D9
FEMC_A9

SDRAM_A9

USART7_TX

FDCAN3_TX
12C4_SDA

SDRAM_BAO

T8

P8

63

PGO

TT

Yes

XSPI12_104
xSP12_NCS2
ETH2_MIl_TX_CLK
SHRTIM1_EEV
ATIM4_BKIN1
LPTIM4_IN1
DVP2_D10
FEMC_A10
SDRAM_A10
UART13_RX
SDRAM BAl

J16

F12

64

VSS

(2]

H13

M5

65

VDD

us

N9

66

PG1

TT

Yes

xSPI12_105
xSP12_NCS3
ETH2_MII_TX_ER
SHRTIM2_FLT
GTIMB1_ETR
LPTIM4_IN2
DVP2_ D11
FEMC_A11
SDRAM_A11
UART13_TX
SDRAM_A10

U9

P9

67

PE7

TT

Yes

XSPI12_NCS2
ETH2_PHY_INTN
ATIM1_ETR
FEMC_D4/FEMC_DA4
SDRAM_D4
UARTLL_RX
12C7_SDA
DSMU_DATIN2

COMP2_
INM

T9

N8

68

PES8

TT

Yes

ATIM1_CHIN
SDMMC1_LEDCTRL
FEMC_D5/FEMC_DA5
SDRAM_D5
UART11_TX
FDCANS5_TX
12C7_SCL
DSMU_CKIN2
SDRAM_A0

COMP2_
ouT

P9

R11

69

PE9

TT

Yes

ATIM1_CH1
SDMMC2_LEDCTRL
FEMC_D6/FEMC_DA6
SDRAM_D6
UART11_DE/UART11_RTS
FDCAN5_RX
12C7_SMBA
DSMU_CKOUT
SDRAM Al

COMP2_
INP

J17

G6

70

VSS

J13

M9

71

VDD

N9

R9

72

PE10

TT

Yes

ATIM1_CH2N
FEMC_D7/FEMC_DA7

COMP2_
INM
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SDRAM_D7
UART11 CTS
DSMU_DATIN4
SDRAM_A2
SPI6_NSS
ATIM1_CH2
LCD_G3
P10 | RI12 73 PE11 10 | TT | Yes FEMC_D8/FEMC_DAS
SDRAM_DS8
DSMU_CKIN4
SDRAM_A3
SPI16_SCK
ETH1_GMII_RXD4
ATIM1_CH3N
LCD_B4 COMP1_
FEMC_D9/FEMC_DA9 ouT
SDRAM_D9
UART13_RX
DSMU_DATIN5
SP16_MISO
ETH1_GMII_RXD5
ATIM1_CH3
LCD_DE
FEMC_D10/FEMC_DA10 COMP2_
SDRAM_D10 ouT
UART13_TX
FDCANG_TX
12C6_SDA
DSMU_CKIN5
T12 G7 - VSS S - - - ;
K13 - - VDD S - -

COMP2_
INP

R10 P12 74 PE12 10 TT Yes

T10 P13 75 PE13 10 TT Yes

SP16_MOSI
ETH1_GMII_RXD6
SHRTIM2_EEV
ATIM1_CH4
LCD_CLK
U0 | M12 76 PE14 10 | TT | VYes FEMC_D11/FEMC_DA11 -
SDRAM_D11
USART6_CK
UART13_CTS
FDCAN6_RX
12C6_SCL
ETHL_GMII_RXD7
ATIM1_BKIN1
LCD_R7

FEMC_D12/FEMC_DA12
R11 | P14 77 PE15 10 | TT | VYes SDRAM, D12 -
USART5_CK
UART13_DE/UART13_RTS
12C6_SMBA
SPI2_SCK
12S2_CK
ETH1_MII_RX_ER/ETH1_GMII_RX_ER
SHRTIM1_SCOUT
GTIMAL_CH3
P11 | NI2 78 PB10 10 | TT | VYes LPTIM2_IN1 -
LCD_G4
USART3_TX
12C2_SCL
DSMU_DATIN7
FEMC_D13/FEMC_DA13
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ETHL_MII_TX_EN/ETHL_RMII_TX_EN/ETH
1 GMII_TX_EN
SHRTIM1_SCIN

GTIMAL_CH4
LPTIM2_ETR
P12 | P10 79 PB11 10 | TT | VYes LCD, G5 -
USART3_RX
12C2_SDA
DSMU_CKIN7
FEMC_D15/FEMC_DA15

Ull R13 80 VCAP

- M10 81 VSS

ui2 R14 82 NC

0numnunwm
'
'

L13 - - VDD

ETH2_MIl_TX_ER
SHRTIM1_EEV
ATIM4_BKIN2 ADC2_|

LPTIM5_ETR NP16
DVP1 D9
LCD R6

R12 - - PJ5 10 FT Yes

SPI5_SCK
ETH1_MIl_RXD2/ETH1_GMIl_RXD2
ATIM1_CH4N
GTIMA7_CH1
LPTIM5_IN1
DVP1 D8 COMP4_
FEMC_BAA INM
SDRAM_NCE1
UART14_RX
FDCAN7_TX
12C2_SMBA
SDRAM_A4

T11 P15 - PH6 10 TT Yes

SPI5_MISO
ETH1_MII_RXD3/ETH1_GMII_RXD3
SHRTIM2_EEV
ATIM3_BKIN1
LPTIM5_IN2
DVP1 D9 COMP4_
FEMC_CRE INP
SDRAM_CKE1
UART14_TX
FDCAN7_RX
12C3_SCL
SDRAM A5

U13 M11 - PH7 10 TT Yes

ETHL_GMII_RXD4
SHRTIM2_EEV
ATIM3_CH1
GTIMA4 ETR
DVP1_HSYNC
LCD_R2
T13 | N13 - PH8 10 | TT | VYes FEMC_D16
SDRAM_D16
UART10_DE/UART10_RTS
UART14_DE/UART14_RTS
FDCAN2_RX
12C3_SDA
SDRAM_A6

COMP4_
ouT

- G9 - VSS S - - - -

ETH1_GMII_RXD5
ATIM3_CHIN COMP4_
GTIMA7_CH2 INM

DVP1 DO

R13 M14 - PH9 10 TT Yes
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LCD_R3
FEMC_D17
SDRAM_D17
UART10_CTS
UART14_CTS
FDCAN2_TX
12C3_SMBA
SDRAM A7

P13 N14 -

PH10

TT

Yes

ETH1_GMII_RXD6
SHRTIM2_EEV
ATIM3_CH2
GTIMA4_CH1
DVP1 D1
LCD_R4
FEMC_D18
SDRAM_D18
12C4_SMBA
SDRAM_A8

COMP4_
INP

P14 M13 -

PH11

TT

Yes

ETH1_GMII_RXD7
SHRTIM2_EEV
ATIM3_CH2N
GTIMA4_CH2
DVP1 D2
LCD_R5
FEMC_D19
SDRAM_D19
UART10_RX
12C4_SCL
SDRAM_A9

R14 N15 -

PH12

TT

Yes

SPI7_NSS
ETH2_MIl_RX_DV/ETH2_RMII_CRS_DV
SHRTIM2_EEV
ATIM3_ETR
GTIMA4_CH3
DVP1 D3
LCD_R6
FEMC_D20
SDRAM_D20
UART10_TX
12C4_SDA
SDRAM_Al1

COMP4_
ouT

N16 G10 83

VSS

M13 - 84

VDD

T14 M15 85

PB12

TT

No

SPI2_NSS
12S2_WS
ETH1_MII_TXDO/ETH1_RMII_TXDO/ETH1_
GMII_TXDO
ATIM1_BKIN1
LPTIM2_IN2
DVP2_D14
USART3_CK
UART10_RX
FDCAN2_RX
USB2_ID
12C2_SMBA
DSMU_DATIN1

ui14 L15 86

PB13

TT

No

SPI2_SCK
12S2_CK
ETH1_MIl_TXDL/ETHI_RMII_TXDL/ETH1_
GMII_TXD1
ATIML_CHIN
LPTIM2_OUT
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DVP1 D2
SDMMC1_DO
USART3_CTS/USART3_NSS
UART10_TX
FDCAN2_TX
USB2_VBUS
DSMU_CKIN1
SPI2_MISO
12S2_SDI
ATIML_CH2N
ATIM2_CH2N
GTIMA7_CH1
LCD_CLK
SDMMC2_DO0
Uils | K15 87 PB14 0 | TT | No FEMC, D10/FENIC. DAI0 -
SDRAM_D10
USART1_TX
USART3_DE/USART3_RTS
UART9_DE/UART9_RTS
USB2_DM
DSMU_DATIN2
RTC_REFIN
SPI2_MOSI
12S2_SDO
ATIML_CH3N
ATIM2_CH3N
GTIMA7_CH2
LCD_G7
T15 | K14 88 PB15 0O | TT | No SDMME2 D1 -
FEMC_D11/FEMC_DA11
SDRAM_D11
USART1_RX
UART9_CTS
USB2_DP
DSMU_CKIN2

SHRTIM1_EEV
SHRTIM2_SCIN
ATIM3_CH3
DVP2_HSYNC
ule | L4 89 PD8 10 | TT | Yes FEMC_D13/FEMC_DA13 -
SDRAM_D13
USART3_TX
12C7_SDA
DSMU_CKIN3

SHRTIM1_EEV
SHRTIM2_SCOUT
ATIM3_CH3N
DVP2_VSYNC
T17 K13 90 PD9 10 TT Yes FEMC_D14/FEMC_DA14 -
SDRAM_D14
USART3_RX
12C7_SCL
DSMU_DATIN3

ETH1_CLK125
ETH2_PPS_OUT
ATIM1_CH4N
LPTIM2_OUT
T16 | L13 91 PD10 10 | TT | VYes LCD B3 -
FEMC_D15/FEMC_DAI15
SDRAM_D15

USART3 CK
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12C7_SMBA
DSMU_CKOUT

N12

92

VDD

ul17

H6

93

VSS

R15

J13

94

PD11

TT

Yes

SHRTIM2_EEV
GTIMA3_ETR
LPTIM2_IN2
DVP2_D15
FEMC_A16/FEMC_CLE
USART3_CTS/USART3_NSS
12C4 SMBA

R16

J15

95

PD12

TT

Yes

GTIMA3_CH1
LPTIML_IN1
LPTIM2_IN1

DVP1 D12
FEMC_A17/FEMC_ALE
USART3_DE/USART3_RTS
UART12_TX

UART13 CTS
FDCAN3_RX

12C4 SCL

R17

H15

96

PD13

TT

Yes

GTIMA3_CH2
LPTIM1_OUT
DVP1 D13
FEMC_A18
UART12_RX
UART13_DE/UART13 RTS
FDCAN3_TX
12C4_SDA
12C8 SMBA

R1

VSS

N11

VDD

P16

H14

97

PD14

TT

Yes

ETH1_PPS_OUT
ATIM3_CH4
GTIMA3_CH3
SDMMC1_D4
FEMC_DO/FEMC_DAO
SDRAM_DO
UART12_CTS
UART13_RX
12C8_SDA
SDRAM_CKEO

P15

J12

98

PD15

TT

Yes

ETHL_PHY_INTN
ETH2_PHY_INTN
SHRTIM2_FLT
ATIM3_CH4N
GTIMA3_CH4
SDMMC1_D5
FEMC_D1/FEMC_DA1
SDRAM_D1
UART12_DE/UART12_RTS
UART13_TX
12C8_SCL

N15

PJ6

FT

Yes

ATIM2_CH2
DVP2_D8
LCD_R7
FDCAN7_TX
FEMC_D2/FEMC_DA2

ADC3 _|
NP18

N14

pPJ7

FT

Yes

TRGIN
ATIM2_CH2N
DVP2 D9

ADC3_|
NP19
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LCD_Go
FDCAN7_RX
FEMC_D3/FEMC_DA3

N10 - 99 VDD S - - - -

R8 D6 100 VSS S - -

ETH2_MIIl_RXD2
ATIM1_CH3N
ATIMZ_CH1
DVP2 D10
LCD_GL1
N13 - 101 P8 10| FT 1 Yes USARTS_CTS/USARTS_NSS -
UART12 TX
UART14_DE/UART14 RTS
FDCANS_TX
12C8 SDA

ETH2_MII_RXD3
ATIM1_CH3
ATIM2_CHIN
DVP2_D11
LCD_G2
M14 - 102 PJ9 10 | FT | Yes USART8_DE/USART8_RTS )
UART12_RX
UART14_CTS
FDCANB_RX

12C8_SCL

SPI5_MOSI
ATIMI_CH2N
ATIM2_CH2
DVP2_D12
L14 - 103 PJ10 10 | FT | Yes LCD_G3 -
UART12_CTS
UART14_RX
12C8_SMBA
FEMC_D5/FEMC_DAS5

SPI5_MISO
ATIM1_CH2
ATIM2_CH2N
DVP2_D13
K14 - 104 PJ11 10 FT Yes LCD_G4 -
UART12_DE/UART12_RTS
UART14_TX

FEMC_D6/FEMC_DAG6

N8/P1 . . ) )

- - VDD

ul R15 - VSS

K15 - - VSS

L15 - VSS

- - 105 VDD

nnumninl v

M15 - 106 VSS

SPI5_SCK
ETH2_MIl_COL
SHRTIM2_EEV
ATIM1_CHIN
14 - 107 PKO 10 | FT | Yes ATIMZ. CH3 -
DVP2_D7
LCD_G5
12C3 SCL

SPI5_NSS
ETH2_MII_CRS
15 - 108 PK1 10 | FT | Yes SHRTIM2 FLT -

ATIM1 CH1
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ATIM2_CH3N
DVP2_D6
LCD_G6
12C3_SDA
SHRTIML_FLT
ATIM1_BKIN1
ATIM2_BKIN1
H17 - 109 PK2 10 | FT | Yes DVP2_D5 -
LCD_G7
12C3_SMBA
FEMC A1l
ETH2_MII_RXDO/ETH2_RMII_RXDO
SHRTIM2_SCIN
ATIM2_BKIN1
GTIMA6_ETR
DVP2_D12
H16 | G15 | 110 PG2 10 | TT | Yes FEMC_ AL -
SDRAM_A12
USART7_CTS/USART7_NSS
FDCANS_TX
SDRAM_DQM1
ETH2_MII_RXD1/ETH2_RMII_RXD1
SHRTIM2_SCOUT
ATIM2_BKIN2
GTIMA5_ETR
H15 | H13 | 111 PG3 10 | FT | Yes DVP2 D13 -
FEMC_A13
USART7_DE/USART7_RTS
FDCANS_RX
- HI0 | 112 VSS S - - - -
N7 - 113 VDD S - -

ETH2_MII_RXD2
SHRTIM1_CHF1
ATIM1_BKIN2
DVP2_D14
SDMMC2_CKIN
H14 | G14 | 114 PG4 10 | TT | VYes SDMMC2_D4 -
FEMC_A14
SDRAM_BAO
USART6_CTS/USART6_NSS
12C1_SDA
12C8_SDA
ETH2_MII_RXD3
SHRTIM1_CHF2
ATIM1_ETR
DVP2_D15
SDMMC2_CDIR
Gla | F15 | 115 PG5 10 | TT | Yes SDMMC2_D5 -
FEMC_A15
SDRAM_BA1
USART6_DE/USART6_RTS
12C1_SCL
12C8_SCL
ETH2_MII_RX_ER
SHRTIM1_CHE1
GTIMB3_BRK
DVP1 D12
G15 | F14 | 116 PG6 10 | TT | Yes LCD RY -
FEMC_NE3
12C1_SMBA
12C8_ SMBA
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F16

G13

117

PG7

TT

Yes

xSP12_DQS
ETH1_PHY_INTN
SHRTIM1_CHE2
DVP1 D13
LCD_CLK
FEMC_INT/FEMC_BUSY
USART4_CK
FDCAN7_TX

F15

G12

118

PG8

TT

Yes

SP14_NSS
1284 WS
ETH1_PPS_OUT
SHRTIM2_EEV
ATIM2_ETR
LCD_G7
SDRAM_CLK
USART4_DE/USART4_RTS
FDCAN7_RX
SDRAM_CLK

G16

J6

119

VSS

G17

E15

120

NC

F17

F13

121

VDD33_USB

M5

VDD

wnnunlun

F14

El4

122

PC6

FT

Yes

1252_MCK
SHRTIM1_CHA1
ATIM2_CH1
GTIMA2_CH1
DVP1 DO
LCD_HSYNC
SDMMC1_DODIR
SDMMC1_D6
SDMMC2_D6
FEMC_NWAIT
USART4_TX
DSMU_CKIN3

F13

D15

123

PC7

FT

Yes

TRGIO
12S3_MCK
SHRTIM1_CHA2
ATIM2_CH2
GTIMA2_CH2
DVP1 D1
LCD_G6
SDMMC1_D123DIR
SDMMC1_D7
SDMMC2_D7
FEMC_NE1/FEMC_NCE2
USART4_RX
DSMU_DATIN3

E13

D14

124

PC8

FT

Yes

TRACED1
SHRTIM1_CHB1
ATIM2_CH3
GTIMA2_CH3
DVP1 D2
SDMMC1_DO
FEMC_NCE1/FEMC_NE2
FEMC_INT/FEMC_BUSY
USART4_CK
UART10 DE/UART10 RTS

El4

E13

125

PC9

TT

Yes

MCO2
12S1_CKIN
12S2_CKIN
12S3_CKIN
1254 _CKIN
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ATIM2_CH4
GTIMA2_CH4
DVP1 D3
LCD_B2
LCD_G3
SDMMC1_D1
UART10_CTS
12C3_SDA
12C5_SDA

- J7 - VSS S - - -
L5 - 126 VDD S - -

MCO1
ETH2_MIl_RX_CLK/ETH2_RMII_REF_CLK
SHRTIM1_CHB2
ATIM1_CH1
ATIM2_BKIN2
LCD_B3
E15 | B14 | 127 PAS 10 | FT | No LCD R6
USART1_CK
UART11_RX
USB1_SOF
12C3_sCL
12C5_SCL
SPI2_SCK
12S2_CK
ETH1_MII_TX_ER/ETH1_GMII_TX_ER
SHRTIM1_CHC1
ATIM1_CH2
DVP1_DO
D15 | D13 | 128 PA9 0 | TT | No LCD. RS
USARTL_TX
LPUARTL_TX
USB1_VBUS
12C3_SMBA
12C5_SMBA
SHRTIML_CHC2
ATIM1_CH3
DVP1 D1
LCD_B1
D14 | Cl4 | 129 PA10 10 | FT | No LCD B4
USART1_RX
LPUARTL_RX
USBL_ID
SPI2_NSS
12S2_WS
SHRTIM1_CHD1
ATIM1_CH4
LCD_R4
E17 | C15 | 130 PAL1 10 | FT | No SDMMC1_SEL -
USART1_CTS/USART1_NSS
UART9_RX
LPUARTL_CTS
FDCAN1_RX
USB1 DM
SPI2_SCK
12S2_CK
SHRTIML_CHD2
ATIML_BKIN2
El6 | B15 | 131 PA12 10 | FT | No ATIMI ETR
LCD_R5
USARTL_DE/USART1 RTS
UART9 TX
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LPUARTL_DE/LPUARTL_RTS
FDCAN1_TX
USB1 DP

C15 B13 132

PA13

JTMS-SWDIO

D17 Al4 133

VCAP

M6 134

VSS

C17 Al3 135

NC

K5 - 136

VDD

w|ln|ln|n|g

D16 C13 -

PH13

TT

Yes

SPI7_NSS

ETH2_MII_TX_EN/ETH2_RMII_TX_EN

ATIM2_CHIN
LCD_G2
FEMC_D21
SDRAM_D21
UART9_TX
FDCANI_TX
12C9_SMBA

B17 B12 -

PH14

TT

Yes

SPI7_MISO

ETH2_MII_TXDO/ETH2_RMII_TXDO

ATIM2_CH2N
DVP1_D4
LCD_G3
FEMC_D22
SDRAM_D22
USART6_RX
UARTY_RX
FDCAN1_RX
12C9_SDA

B16 D12 -

PH15

TT

Yes

SP17_MOSI

ETH2_MII_TXDI/ETH2_RMII_TXD1

ATIM2_CH3N
DVPL D11
LCD_G4
FEMC_D23
SDRAM_D23
USART6_TX
12C9 SCL

Al6 - -

P10

TT

Yes

SPI2_NSS
12S2_WS
SHRTIM2_FLT
ATIM2_CH4N
GTIMA4_CH4
DVP1_D13
LCD_G5
FEMC_D24
SDRAM_D24
12C10_SDA

VSS

Al5 - -

P11

TT

Yes

SPI2_SCK
12S2_CK

ETH2_MII_RXDO/ETH2_RMII_RXDO

ATIM2_BKIN2
DVP1 D8
LCD_G6
FEMC_D25
SDRAM_D25
USART8_CK
12C8_SMBA
12C10_SCL
SDRAM D8
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SPI2_MISO
12S2_SDI
ETH2_MII_RXD1/ETH2_RMIl_RXD1
ATIM2_CH4
DVP1_D9
LCD_G7
B15 - - PI2 10 | TT | VYes FEMC. D26
SDRAM_D26
USART8_RX
LPUART2_TX
12C8_SDA
SDRAM_D9
SPI2_MOSI
12S2_SDO
ETH2_MIl_RX_ER
ATIM2_ETR
DVP1_D10
FEMC_D27
cl4 - - PI3 10 | TT | VYes SDRAM D27
USARTS_TX
LPUART2_RX
12C8_SCL
12C10_SMBA
SDRAM D10

- J10 137 VSS S - -
B14 Al12 138 PAl4 10 FT Yes

JTCK-SWCLK -
JTDI
SPIL_NSS
SPI3_NSS
SPI4_NSS
1251 WS
12S3_ WS
1254 WS
Al4 | ALl | 139 PA15 IO | FT | Yes SHRTIM1_FLT )
GTIMAL CH1
GTIMAL ETR
LCD_B6
LCD_R3
UART9_DE/UARTY_RTS
UARTLL TX
SPI3_SCK
1253 CK
SHRTIML_EEV
DVP1 D8
LCD_R2
LCD_B1 -
SDMMC1_D2
USART3_TX
UART9_TX
12C5_SDA
DSMU_CKIN5
SPI3_MISO
1253 _SDI
SHRTIML_FLT
DVP1_D4
LCD B4
B13 | c11 | 141 PC11 0 | TT | VYes SDMMCL. D3 -
USART3_RX
UART9_RX
12C5_SCL
DSMU_DATINS

Al13 C12 140 PC10 10 TT Yes
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C12

B11

142

PC12

10 TT Yes

TRACED3
SPI3_MOSI
SP14_SCK
12S3_SDO
1284 _CK
SHRTIM1_EEV
GTIMB1_CH1P
DVP1_D9
LCD_R6
SDMMC1_CK
FEMC_D6/FEMC_DAG
SDRAM_D6
USART3_CK
UART10_TX
12C5 SMBA

J14

VSS

D13

C10

143

PDO

10 TT Yes

SHRTIM2_EEV
GTIMB2_CHIN
LCD B1
SDMMC1_WP
FEMC_D2/FEMC_DA2
SDRAM_D2
UART9_RX
UART13_CTS
FDCAN1_RX
DSMU_CKING
SDRAM D11

E12

A10

144

PD1

10 TT Yes

SHRTIM2_FLT
GTIMB2_CH1P
SDMMC1_CD
FEMC_D3/FEMC_DA3
SDRAM_D3
UART9_TX
FDCAN1_TX
12C1_SMBA
DSMU_DATING
SDRAM D12

D12

B10

145

PD2

10 TT Yes

TRACED?
GTIMA2_ETR
GTIMB1_BRK
GTIMB2_CH2

DVP1 D11
LCD_B2
LCD_B7

SDMMC1_CMD
FEMC_D7/FEMC_DA7
SDRAM_D7
UART10_RX
LPUART2_CTS
SDRAM D13

B12

A9

146

PD3

10 FT Yes

SPI2_SCK
1252_CK
GTIMB2_CH3
DVP1 D5
LCD_G7
SDMMC1_RST
FEMC_CLK
USART2_CTS/USART2_NSS
LPUART2_DE/LPUART2_RTS
DSMU_CKOUT

Al2

C9

147

PD4

10 TT Yes

SPI3_NSS
SHRTIM1 FLT
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GTIMB2_CH4
DVP1 D14
SDMMC2_WP
FEMC_NOE
USART2_DE/USART2_RTS
LPUART2_TX
12C1_SCL

SPI3_MISO
SHRTIM1_EEV
GTIMB2_ETR
DVP1 D15
All B9 148 PD5 10 | TT | Yes SDMMC2_CD -
FEMC_NWE
USART2_TX
LPUART2_RX
12C1_SDA

- K2 - VSS S - - - -

SPI3_MOSI
12S3_SDO
DVP1_D10

LCD_B2

B11 D9 149 PD6 10 | TT | VYes SDMMC2_CK -

FEMC_NWAIT
USART2_RX
DSMU_CKIN4
DSMU DATIN1

SPI1_MOSI
SPI3_SCK
12S1_SDO

ATIM4_BKIN1
cl1 B8 150 PD7 10 | TT | Yes SDMMC2_CMD -
FEMC_NE1/FEMC_NCE2
USART2_CK
DSMU_CKIN1
DSMU_DATIN4

TRGOUT
ATIM4_CH3
DVP2 D15
LCD_BO
D11 - - PJ12 10 | FT | Yes LCD G3 -
SDMMC1_SEL
12C10_SMBA

FEMC_BAA

ATIM4_CH3N
DVP2_D14
LCD_B1
E10 - - PJ13 10 | FT | Yes LCD_B4 -
SDMMC2_SEL
12C10_SDA
FEMC_NBLO

SHRTIM2_EEV
ATIM4_CH4
DVP2_D13
D10 - - PJ14 10 | FT | Yes LCD B2 -
FEMC_CRE

12C10_SCL

ATIM4_CH4N
DVP2_D12
B10 - - PJ15 10 FT Yes LCD_B3 -

FEMC BAA

- K6 151 VSS S - - - -

- - 152 VDD S - - - -
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SPIZ_MISO
12S1_SDI
ETH2_MII_RXDO/ETH2_RMII_RXDO
SHRTIM1_FLT
A10 A8 153 PG9 10 | TT | Yes DVP1_VSYNC -

SDMMC2_DO
FEMC_NCE1/FEMC_NE2
USART4_RX
FDCAN3_TX
SPI1_NSS
12S1_WS
xSPI2_106
xSPI2_NCS4
ETH2_MII_RXD1/ETH2_RMII_RXD1
SHRTIM1_FLT
A9 cs 154 PG10 10 | TT | Yes DVPL D2
LCD B2
LCD_G3
SDMMC2_D1
FEMC_NE3
FDCAN3 RX
SPI1_SCK
12S1_CK
xSPI2_107
xSPI2_NCSIN
ETH1_MII_TX_EN/ETH1_RMII_TX_EN/ETH
1_GMII_TX_EN
B9 A7 155 PG11 10 | TT | Yes SHRTINIL EEV
LPTIML_IN2
DVP1 D3
LCD B3
SDMMC2_D2
USART5_RX
SPI4_MISO
12S4_SDI
xSPI2_NCS1
ETH1_MIl_TXDL/ETH1_RMII_TXDL/ETH1_
GMII_TXD1
SHRTIM1_EEV
GTIMA5_CH1
c9 D8 156 PG12 10 | TT | Yes LPTIML_IN1 -
DVP2_MCLK
LCD_B1
LCD_B4
SDMMC2_D3
FEMC_NE4
USART4_DE/USART4_RTS
USART5_TX
TRACEDO
SP14_SCK
12S4_CK
ETH1_MIl_TXDO/ETHI_RMII_TXDO/ETH1_
GMII_TXDO
SHRTIM1_EEV
GTIMAS_CH2
D9 B7 157 PG13 10 | TT | Yes LPTIML OUT
LCD_RO
SDMMC2_DODIR
SDMMC2_D6
FEMC_A24
USART4_CTS/USART4_NSS
USART5_CTS/USART5_NSS
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TRACED1
SP14_MOSI
12S4_SDO
ETH1_MIl_TXDL/ETH1_RMII_TXDL/ETH1_
GMII_TXD1
GTIMAS5_CH3
D8 c7 158 PG14 10 | TT | Yes LPTIM1_ETR -
LCD_BO
SDMMC2_D123DIR
SDMMC2_D7
FEMC_A25
USART4_TX
USART5 DE/USART5 RTS

- K7 159 VSS S - - - -

- - 160 VDD S - -

xSPI2_106
SHRTIM1_EEV
ATIM4_BKIN2
cs - - PK3 10 | TT | Yes DVP2_DO -
LCD_B4
12C10_SDA
FEMC_D7/FEMC_DA7

xSPI2_107
SHRTIM1_EEV
GTIMA6_CH1
B8 - - PK4 10 | TT | Yes DVP2 D1 -
LCD B5
12C10_SCL
FEMC_D9/FEMC_DA9

xSPI2_NCS1
GTIMA6_CH2
DVP2_D2
A8 - - PK5 10 | TT | Yes LCD B6 -
12C10_SMBA

FEMC_D11/FEMC_DAIl1

xSP12_DQS
SHRTIM2_FLT
GTIMA6_CH3
c7 - - PK6 10 | TT | Yes DVP2_ D3 -
LCD_B7
12C10_SDA
FEMC A12

GTIMA6_CH4
DVP2_ D4
D7 - - PK7 10 | TT | VYes LCD_DE -
12C10_SCL
FEMC_A15

- K8 - VSS S - - 0 0

xSPI2_DQS
ETH1_PHY_INTN
SHRTIM2_EEV
DVP1 D13
D6 D7 161 PG15 10 | TT | VYes SDMMC2_RST -
SDRAM_NCAS
USART4_CTS/USART4_NSS
USART5_CK
SDRAM D14

TRACESWO
JTDO

Cc6 AG 162 PB3 10 | FT | Yes SPI1_SCK -

SPI3_SCK

SPI4_SCK
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12S1_CK
12S3_CK
12S4_CK
SHRTIM1_FLT
GTIMAL_CH2
GTIMA6_ETR
SDMMC2_D2
UART11 RX

B7

B6

163

PB4

FT

Yes

JTRST
SPI1_MISO
SPI2_NSS
SPI3_MISO
SP14_MISO
12S1_SDI
12S2_WS
12S3_SDI
12S4_SDI
ETH1_PHY_INTN
SHRTIM1_EEV
GTIMA2_CH1
GTIMB2_BRK
SDMMC2_D3
UART1L TX

A5

C6

164

PB5

TT

Yes

SPI1_MOSI/12S1_SDO
SPI3_MOSI/12S3_SDO
SP14_MOSI/12S4_SDO
ETH1_PPS_OUT
SHRTIM1_EEV
GTIMA2_CH2
GTIMB3_BRK
DVP1 D10
LCD_B5
SDRAM_CKE1
UART10_RX
FDCAN2_RX
12C1_SMBA
12C4_ SMBA

K9

VSS

B5

AS

165

PB6

TT

Yes

SHRTIM1_EEV
GTIMA2_CH3
GTIMA3_CH1

GTIMB2_CHIN

DVP1_D5
SDMMC1_D6
SDRAM_NCE1
USARTL_TX
UART10_TX
LPUARTL_TX
FDCAN2_TX
12C1_SCL
12C4_SCL
DSMU_DATIN5

C5

B5

166

PB7

TT

Yes

ETHL_MII_TXD2/ETHI_GMII_TXD2
SHRTIM1_EEV
GTIMA2_CH4
GTIMA3_CH?2
GTIMB3_CHIN
DVP1 VSYNC
SDMMC1_D7
FEMC_NL/FEMC_NADV
USART1_RX
LPUARTL RX
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12C1_SDA
12C4_SDA
DSMU_CKIN5

ES8

C5

167

BOOTO

BO
oT

Yes

BOOTO

D5

A2

168

PB8

TT

Yes

ETHL_MII_TXD3/ETHL_GMII_TXD3

GTIMA2_ETR
GTIMA3_CH3
GTIMB2_CH1P
DVP1_D6
LCD_B6
SDMMC1I_CKIN
SDMMC1_D4
SDMMC2_D4
UART9_RX
FDCAN1 RX
12C1_SCL
12C4_SCL
DSMU_CKIN7

D4

B3

169

PB9

FT

Yes

SPI2_NSS
12S2_WS
GTIMA3_CH4
GTIMB3_CH1P
DVP1_D7
LCD_B7
SDMMC1_CDIR
SDMMC1_D5
SDMMC2_D5
UART9_TX
FDCAN1_TX
12C1_SDA
12C4_SDA
12C4_SMBA
DSMU_DATIN?

C4

B4

170

PEO

TT

Yes

SHRTIML_SCIN
GTIMA3_ETR
GTIMB1_CH3
LPTIM1_ETR
LPTIM2_ETR

DVP1 D2
LCD_RO
FEMC_NBLO

SDRAM_DQMO

UART12 RX

B4

C4

171

PE1

TT

Yes

SHRTIM1_SCOUT
GTIMBL_CH4
LPTIML_IN2
DVP1 D3
LCD_R6
FEMC_NBL1
SDRAM_DQM1
UART12_TX
SDRAM D15

A7

A4

172

VCAP

B6

K10

173

VSS

E7

D4

174

NC

A6

A3

175

NC

176

VDD

A4

P14

TT

Yes

xSPI2_NCS2
ETH1_GMII_TXD4
ATIM2_BKIN1
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DVP1_D5
DVP2_D8
LCD_B4
FEMC_NBL2
SDRAM_DQM2
USART8_RX
12C10_SMBA
SDRAM_DO
XSPI12_NCS3
ETH1_GMII_TXD5
ATIM2_CH1
DVP1_VSYNC
DVP2_D9
A3 - - P15 10 TT Yes LCD_B5 -
FEMC_NBL3
SDRAM_DQM3
USART8_TX
12C10_SDA
SDRAM_D1
XSPI2_NCS4
ETH1 _GMII_TXD6
SHRTIM1_FLT
ATIM2_CH2
DVP1_D6
DVP2_D10
A2 - - P16 10 TT Yes LCD_B6 -
FEMC_D28
SDRAM_D28
USART8_CK
12C10_SCL
SDRAM_D?2
XSP12_NCSIN
ETH1_GMII_TXD7
ATIM2_CH3
DVP1_D7
B3 - - PI7 10 TT Yes DVP2_D11 -
LCD_B7
FEMC_D29
SDRAM_D29
SDRAM_D3
G7/
G8/
G9/
G10/
G11/
H7/
Ha8/
H9/
T | ke
37/ 8/H7/
H8/H9 - VSS S - - - )
Jg/ /
J9/
no | ®
J11/
K7/
K8/
K9/
K10/
K11/
L7/
L8/
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L9/
L10/
L11

N17/
M16/
M17/
L16/ - - NC - - - -
L17/
K16/
K17

1. 1=%A, O= %t S= #Hl.

2. FT: #&5V; TT: 33VIO.

3. Fail-safe #7278 /1 /¢ G HIFIARS, 11O LW FHF . A 2AFERA B THEANES T MITFEHER LA
—E I, FETHFEBTRIIR .
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3.3 GPIO E HIhgk

3.3.1 GPIOAE FIhfe
* 3-2 GPIOA EHThEe

Port AF0 AF1 AF2 AF3 AF4 AFS AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
ETHI_MII USART2 C
_CRS/ETH | SDMMC2_ ATIM2_ET | GTIMAI_C | GTIMAI_E | GTIMA4 C | GTIMBI_B - UARTY_T ~ ) EVENTOU )
PAO L GMIL ¢ oMD FEMC_A19 SPI4_NSS 12S4_WS R HI TR Hi RK TS/USART X T
—RS ~ 2 NSS
ETHI_MII
_RX_CLK/
ETHI_RMI ) USART2_D
PAL . _ 1 REF CL LCD_R2 GTII\g/;Lc GTIﬁ;&{C GTIIE'V{T% 1.C LPT[IJIH/{LO E/USART2 UAR;ELR ) . . _ EVEI_\II_TOU _
K/ETHI_G _RTS
MII_RX_C
LK
ETHI_MDI GTIMAL_C | GTIMA4 C | GTIMBI_C | LPTIM4 O | USART2_T EVENTOU
PA2 - 0 LCD_RI H3 H3 HIP uT X - i i 3 3 3 T 3
ETHI_MII
_COL/ETH GTIMAI_C | GTIMA4 C | GTIMBI_C | LPTIM5 O | USART2 R EVENTOU
PA3 = - 1 GMmic | FEMCAIO LCD_B2 LCD_B5 1284 MCK Ha Ha o ur X - - T -
oL
SDRAM p | FEMC.D¥ LCD_VSY DVPI_HS GTIMA4_E | USART2_C EVENTOU
PA4 = FEMC_DA 7, = SPII_NSS SPI3_NSS SPI4_NSS 12S1_WS 1283_WS 1284_WS — ~ USB2_SOF - -
8 5 NC YNC - — — - - — TR K — T
SDRAM D | SDRAM D | FEMC DY ATIM2_CH | GTIMAI_C | GTIMAI_E EVENTOU
PAS = = FEMC_DA LCD_R4 SPI1_SCK SPI4_SCK 1281_CK 1284 CK — - = o - - -
9 QMO 0" - = - - - IN HI1 TR T
PAG6 . XSPI2_103 Lep G2 | PYPIPIX | spii miso | spl4miso | 12sispi s4 spr | ATIMLBK | ATIM2 BK | ATIM3_CH | GTIMA2_C . - EVENTOU -
— - CLK - — - — INI IN1 1 HI T
ETHI_MII
_RX_DV/E
SDRAM_N THI_RMII LCD_VSY ATIMI_CH | ATIM2_CH | ATIM4 CH | GTIMA2_C EVENTOU
PA7 WE - xSPI2_I02 _CRS._DV/ NC SPI1_MOSI SPI4_MOSI 12S1_SDO 1284_SDO IN IN 1 0 - T -
ETHI_GMI
I RX_DV
ETH2_MII
RX_CLK/ SHRTIMI_ | ATIMI_CH | ATIM2 BK | USARTI C | UARTII R EVENTOU | RCC_MCO
PA8 ETH2_RMI LCD_B3 LCD_R6 - - - - - USBI1_SOF 12C3_SCL 12C5_SCL - - - =
| REF CL — = CHB2 1 IN2 K X = — — T 1
REF
ETHI_MII
_TX_ER/E SHRTIMI_ | ATIMI_CH | USARTI_T | LPUARTI_ | USBI_VB 12C3_SMB 12C5_SMB EVENTOU
PA9 THI GMIT LCD_RS DVP1_DO SPI2_SCK 1252_CK CHCI B X ™ Us 5 A - - T -
_TX_ER
SHRTIMI_ | ATIMI_CH | USARTI_R | LPUARTI_ EVENTOU
PA10 LCD_BI LCD_B4 DVP1_D1 CHC2 3 X RX USBI_ID - - - - - - T -
SDMMCI_ . SHRTIMI_ | ATIMI_CH | USARTI_C UARTY_R LPUARTI_ | FDCANI_ EVENTOU
PAI1l SEL. LCD_R4 SPI2_NSS 1282_WS CHDI 4 TS X TS RX USB1_DM o = T =
SHRTIMI_ | ATIMI_BK | ATIMI_ET | USARTI_R UARTY_T LPUARTI_ | FDCANI_ EVENTOU
PA12 LCD_R5 SPI2_SCK 1252_CK CHD2 NG R TS X RTS x USBI_DP = - T -
EVENTOU | JTMS/SWD
PA13 o ® ® o 5 ® ® 5 o ® ® o o ® T 0
EVENTOU | JTCK/SWC
PA14 - - - - - - - - - - - - - - T LK
GTIMAL C | GTiMALE | UARDO.D UART11_T EVENTOU
PA15 LCD_B6 LCD_R3 SPII_NSS SPI3_NSS SPI4_NSS 12S1_WS 1283_WS 1284 WS o HI ™~ E/UARTY_ X = T JTDI
RTS
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
ETHI_MII_
RXD2/ETH y § ATIMI_CH | ATIM2_ CH | GTIMA2_C | UARTY9_CT | DSMU_CK EVENTOU
PBO B xSPI2_I01 | GMILR LCD Gl LCD R3 N N H3 s OUT - - - - T -
XD2
ETHI_MIL_
RXD3/ETH DVPI_MC ATIMI_CH | ATIM2_ CH | GTIMA2 C | DSMU_DA EVENTOU
PBI1 - xSPI2_100 | GMILR LCD_GO LCD_R6 LK SPI3_MISO N N e NI - - - T -
XD3
xspi2_cLk | ETHLMIL
5 TX_ER/ET | DVPI_HSY ATIMI_CH | ATIM2 CH | GTIMAS_E | DSMU_CK EVENTOU
PB2 - - /xsllzllzﬁ CL HI GMIL NC DVP2_ D12 | SPI3_MOSI 1283_SDO N N TR N - - T RTC_OUT2
TX_ER
SDMMC2_ GTIMAI_C | GTIMA6 E | UARTII_R EVENTOU JTDO/TRA
PB3 b2 SPI1_SCK SPI3_SCK SPI4_SCK 1281_CK 1283_CK 1284_CK - o TR X - - - T CESWO
PB4 ETHLPHY | SDMMC2_ SPI1_MISO SPI2_NSS SPI3_MISO | SPI4_MISO 1281_SDI 1282_WS 1283_SDI 1284_SDI GTIMA2 C | GTIMB2 B | UARTLLT - EVENTOU JTRST
_INTN D3 H1 RK X T
PB5 SDRAM_C ) ETHI_PPS LCD BS DVPI Do | SPIMOSI [ SPI3 MOSI | SP4 MOSI | GTIMA2 C | GTIMB3 B | UARTIOR | FDCAN2R | I12CI_SMB 12C4_SMB EVENTOU )
KEI1 _ouTt — - /12S1_SDO /12S3_SDO /12S4_SDO H2 RK X X A A T
SDRAM_N SDMMCI_ GTIMA2_C | GTIMA3 C | GTIMB2.C | USARTI.T | UARTIO_T | LPUARTI_ | FDCAN2_T DSMU_DA EVENTOU
PB6 CEl . D6 DVP1_Ds H3 HI1 HIN X X TX X 12€C1_SCL 12€4_SCL TINS T -
ETHI_MII FEMC_NL/
TXD2/ETH SDMMCI_ - DVPI_VSY GTIMA2_C | GTIMA3_C | GTIMB3_C | USARTI_R | LPUARTI_ DSMU_CK EVENTOU
PB7 1_GMILT D7 FEMC_NA NC : H4 H2 HIN X RX 12C1_SDA 12C4_SDA IN5 : T :
Bty DV
XD2
ETHI_MIL_ [ SDMMCI_ | SDMMCI_ SDMMC2_ GTIMA2_E | GTIMA3 C | GTIMB2_C FDCANI_R DSMU_CK EVENTOU
PBS TXD3 CKIN D4 ba LCD_B6 DVPI_D6 TR 0 HIP UART9_RX X 12C1_SCL 12C4_SCL NG T -
SDMMCI_ SDMMCI_ | SDMMC2_ SPI2_NSS/1 | GTIMA3_C | GTIMB3_C FDCANI_T 12C4_SMB DSMU_DA EVENTOU
PB9 CDIR D5 Ds LCD_B7 DVPI_D7 253 WS Ha HIP UARTY_TX < 12C1_SDA 12C4_SDA 5 TING T -
ETHI_MIL_ | FEMC_DI3
RX_ER/ET / , , SHRTIMI_ | GTIMAI_C | LPTIM2_IN | USART3_T DSMU_DA EVENTOU
PBI0 - HI_GMII_ FEMC_DA LCD_G4 SPI2_SCK 1282 CK SCouT H3 1 X 12€2_scL TIN7 . . T .
RX_ER 13
ETHI_MIIL_
TX_EN/ET | FEMC_DI5
HI_RMIL_T / SHRTIMI_ | GTIMAI_C LPTIM2_E USART3_R DSMU_CK EVENTOU
PB11 X_EN/ETH FEMC_DA LCD_G3 SCIN H4 TR X 12€2_SDA IN7 - - - - - T .
1_GMIL_T 15
X_EN
ETHI_MIL_
TXDO/ETH
1_RMIL_TX SPI2_NSS/l | ATIMI_BK | LPTIM2_IN | USART3_C | UARTIO_R | FDCAN2_R 12C2_SMB DSMU_DA EVENTOU
PBI2 - - DO/ETHI - DVP2 D14 282 WS N 2 K X X USB2_ID A TINI T -
GMII_TXD
0
ETHI_MII_
TXDI/ETH USART3 C
I_RMILTX | SDMMCI_ ATIM1_CH LPTIM2_O = UARTI0_T | FDCAN2_T | USB2_VBU | DSMU_CK _ EVENTOU _
PB13 - DIETHI D0 DVPI_D2 SPI2_SCK 1282_CK IN Ut TSS/U]\?:SRT X X 5 N T
GMII_TXD -
1
FEMC_DI10 USART3_D | UART9_DE
PBl4 SDRAM_D SDMMC2_ JFEMC DA LCD._CLK SPI2MISO 1252 DI ATIMI_CH | ATIM2_CH | GTIMA7 C | USARTI_T E/USARTS JUARTS R USB2_ DM DSMU_DA EVENTOU )
10 DO 2N 2N HI X TIN2 T
10 _RTS TS
FEMC_D11 . . . .
PBI5 SDRAM_D SDMMC2_ JFEMC_DA Lcp_G7 SPI2_MOSI 1252_SDO ATIMI_CH | ATIM2_CH | GTIMA7_C | USARTI_R | UART9_CT USB2DP DSMU_CK _ EVENTOU RTC_REFI
11 DI n 3N 3N H2 X S IN2 T N
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
ETH2_MII FEMC DI
SDRAM_N | SDRAM_D | _RX_DV/E FEMC_A2 = N . DSMU_CK | DSMU_DA EVENTOU
PCO WE 12 TH2_RMII 5 2/ Fil\fzc—[) LCD_G2 LCD_R5 INO TIN4 : - : - - T -
_CRS DV
ETHI_MD | SDMMC2 SPI2_MOS DSMU CK | DSMu DA | FEMC.DO EVENTOU
PC1 - ¢ K LCD_G5 1 1282_SDO NG TINO FEMB:DA - - - - - T TRACEDO
ETHI_MII
SDRAM_N _TXD2/ET SPI2_MIS DSMU_CK | DSMU_CK ~ ) . ) EVENTOU )
PC2 CEO . : : HI_GMII_ DVP2_D6 0o 1252_SDI INI OUT T
TXD2
ETHI_MII
SDRAM_C _TX_CLK/ SPI2_MOS DSMU_DA EVENTOU
PC3 KEO - . . ETH1_GMI DvP2_D7 i 1282_SDO TIN1 . - . - . T .
I TX_CLK
ETHI_MII
_RXDO/ET
SDRAM_N HI_RMIL_ SDMMC2_ | FEMC_A2 DSMU_CK EVENTOU
PC4 CEO RXDO/ETH CKIN 2 LCD_R7 1281_MCK IN2 - - . - . - . T .
1_GMII_R
XDO
ETHI_MII
_RXDI/ET
SDRAM_C HI_RMII_ DSMU_DA | COMPI_O | SDRAM N | SDMMC2_ EVENTOU
PCS5 KEO ° RXDI/ETH FEMC Al LCD_DE TIN2 UT CAS SEL : : : : : T :
1_GMIL R
XD1
SDMMCI_ | SDMMCI_ [ SDMMC2_ | FEMC NW | LCD_HSY SHRTIMI_ | ATIM2_CH GTIMA2_ USART4_T | DSMU_CK EVENTOU
PC6 DODIR D6 D6 AIT NC DVP1_DO 1282 MCK CHAI 1 CHI X IN3 3 3 T 3
FEMC_NE
SDMMCI_ | SDMMCI_ | SDMMC2_ = ) SHRTIM1_ | ATIM2_CH GTIMA2_ | USART4 R | DSMU_DA EVENTOU y
PC7 DI23DIR b7 b7 1/F12\SZCN LCD_G6 DVPI_D1 12S3_MCK CHA2 5 Pt X TING - - T TRGIO
FEMC_NC | FEMC_INT UART10_D
PCS SDMMCI_ | preeiic | /FEMC BU DVPI_D2 SHRTIMI_ | ATIM2_CH GTIMA2_ USART4_C | L erio . _ . _ . EVENTOU TRACEDI
DO . CHBI 3 CH3 K T
NE2 SY _RTS
PC9 - SDMDYCL LCD_B2 LCD_G3 DVPI_D3 2S1_CKIN | 1282 CKIN | I1283_CKIN | 1284 CKIN ATIMffC" GTxﬁzf UARTTS] 0c 12C3_SDA 12C5_SDA EVET;TOU RCCEMCO
PC10 5 SDMMCL_ | 1 cp ro Lcp_Bl | DvPIDS | sp3sck | ps3ck | USARDST | UARDST 505 gpy | DSMUCK s 5 : EVENTOU :
D2 X X IN5 T
SDMMCI_ SPI3_MIS USART3_R UARTY_R DSMU_DA EVENTOU
PC11 - D3 LCD_B4 DVPI_D4 5 12S3_SDI - X X 12C5_SCL TING - - - T -
SDRAM_D | SDMMCI FEMC_D6/ SPI3_MOS GTIMBI_C | USART3_C | UARTIO_T | 12C5_SMB EVENTOU
PCI12 - “'= | FEMC_DA LCD_R6 DVP1_D9 — SPI4_SCK 12S3_SDO 12S4_CK - - - - - TRACED3
6 CK o I HIP K X A T
RTC_TAM
= EVENT RT T
PCI3 . _ . . _ . _ . _ o1/ _ . _ . N ouU CTOU
RTC_TS
TIMESTA EVENTOU
PC14 - - - - - - - - - MP - - - - T -
TIMESTA EVENTOU
PC15 - - - - - - - - - MP - - - - T -
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% 3-5 GPIOD & FHIh#s

Port AF0 AF1 AF2 AF3 AF4 AFS AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PDO SDRAM D | SDRAM D | SDMMCI_ Egmg—gi LCD BI GTIMB2_ C | UART9 R | UARTI3.C | FDCANI_ | DSMU_CK ) ) ) ) EVENTOU )
2 1 WP 2 - HIN X TS RX N6 T
. FEMC_D3/ § . §
PDI SDRAM D | SDRAM D | SDMMCI_ | oo <= o | GTIMB2 C | UART9_T FDCANI_ | 12C1_SMB | DSMU_DA _ ) _ _ _ EVENTOU _
3 12 CcD 3" HIP X TX A TING T
SDRAM D | SDRAM D | SDMMCI FEMC_D7/ GTIMA2 E | GTIMBI_B | GTIMB2 C | UARTIO R | LPUART2 EVENTOU
PD2 7 " 3 oMD FEMSiDA LCD_B2 LCD_B7 DVPI_DI1 TR - RK ~ o0 x P - - T TRACED2
USART2_ C | LPUART2_
PD3 SDMMCI_ | FEMC_CL LCD_G7 DVPI_D5 SPI2_SCK 1282 CK GTIMB2_ C | 1/USART | DELPUAR | DSMU_CK - - - - EVENTOU -
RST K H3 ouT T
2 NSS T2_RTS
SDMMC2 FEMC_NO GriMB2 ¢ | USARTZ | pyaRT2 EVENTOU
PD4 - - - DVPI_D14 SPI3_NSS - - DE/USART - | 1ci_scL - - - - -
WP E H4 2 RIS X T
SDMMC2_ | FEMC NW SPI3_MIS | GTIMBZE | USARTZT | LPUARTZ EVENTOU
PD5 - cD b DVP1_DI15 5 TR X RX 12C1_SDA - - . _ _ N .
SDMMC2_ | FEMC_NW SPI3_MOS USART2 R | DSMU_CK | DSMU DA EVENTOU
PD6 - K AIT LCD_B2 DVP1_DI10 I 12S3_SDO X NG TINT a - - - T _
SDMMC2 FEMCNE | opj mos ATIM4 BK | USART2.C | DSMU_CK | DSMU DA EVENTOU
PD7 - oMD 1/F121\é12cy 1 SPI3_SCK 1281_SDO INT P INT TING - - - - T -
SDRAM_D FEMC DI DVP2_HS SHRTIM2 ATIM3_CH | USART3_T DSMU_CK EVENTOU
PD8 13 . IF il‘]’[f—D YNC SCIN 3 X 12€7.SDA IN3 . . . . . T .
SDRAM D | FEMCDI DVP2_VS SHRTIM2 ATIM3_CH | USART3 R DSMU_DA EVENTOU
PD9 14 YE il\ff—D YNC SCOUT N X 12€7_SCL TIN3 : - : - . : T :
FEMC_DI .
PDI10 SDRAM_D | ETHI_CL ETH2 PPS | [ in e LCD B3 ATIMI_CH | LPTIM2_O | USART3.C | 12C7_SMB | DSMU_CK ) ) ) ) EVENTOU )
15 K125 _ouTr ALS - 4N uT K A ouT T
FEMC_A1 . USART3_C -
PDI1 . OFEMC C | Dvpapis | GTIMASE | LPTIM2 L | oopoir | 1204 SMB . ) . ) . ) ) EVENTOU )
) TR N2 A T
LE 3_NSS
FEMC_A1 USART3_
PDI2 . JFEMC A | DVPI DI2 GTIMA3_ LPTIMI_I LPTIM2 T | i | UARTIZT | UARTI3 C | FDCAN3_ 12C4 SCL . ) ) EVENTOU )
) CHI N1 N1 X TS RX T
LE 3_RTS
FEMC_Al GTIMA3 LPTIMI O | UARTI2 R | UARTI3D 1 ppcoans 12C8_SMB EVENTOU
PDI13 - — DVP1_DI3 - - — E/UART13 - 12C4_SDA n - - - - -
8 CH2 utr X RTS X A T
FEMC_D0/ -
PD14 SDRAM D | SDRAM C | ETHIPPS | SDMMCI_ | pooc-"0 | ATIM3 CH | GTIMA3_ | UARTI2.C | UARTI3R | o0 ) . ) ) EVENTOU )
0 KEO _out D4 0" 4 CH3 TS X - T
PDI5 SDRAM_D ETHI_PH ETH2_PH SDMMC1_ ‘;Em%gx ATIM3_CH | GTIMA3_ %QJR;‘(%? UARTI3T | oo soL ) _ _ _ EVENTOU _
1 Y_INTN Y_INTN D5 T 4N CH4 RTS X - T
95/187 R AR AR 4375 PR /> 5] Nations Technologies Inc.

Hihl: BRI R L X s AL X F iR 109 S ERBAKE
H1if: +86-755-86309900 {5 H: +86-755-86169100
lR4%: info@nationstech.com H%&: 518057



ay

A i «
W, ERiAkNation &

ERREAK

3.3.5 GPIOEE FThfe

www.nationstech.com
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
SDRAM_D FEMC_NB B SHRTIMI_ | GTIMA3 E | GTIMBI_C | LPTIMI_E | LPTIM2_E | UARTI2 R EVENTOU
PEO QMO . LO LCD_RO DVPI1_D2 SCIN TR H3 TR TR X . - . T .
SDRAM_D FEMC_NB y SHRTIMI_ | GTIMBI_C LPTIMI_I UARTI2_T | SDRAM_D EVENTOU
PE1 QM1 : L1 LCD_R6 DVP1_D3 SCouT H4 N2 X 15 - : - - T -
ETHI_MII
_TXD3/ET FEMC_A2 GTIMBI_E | USART5_R | FDCAN4_ ~ ) ~ ) . ) EVENTOU | TRACECL
PE2 - 1 GMIL 3 DVP2_D0O SPI6_SCK TR X T~ T K
TXD3
ETHI_MII
_TXD2/ET FEMC_Al GTIMBI_B | USART5.T | FDCAN4_ EVENTOU .
PE3 HI GMIL o DVP2_D1 RK X RX - - - - - - - - T TRACEDO
TXD2
ETH2_PH FEMC_A2 ] GTIMBI_C | USART6_ R | DSMU_DA EVENTOU
PE4 Y INTN 0 LCD_BO DVPI_D4 SPI6_NSS HIN X TING - - - = - - T TRACEDI
PE5 xSPI2_ NCS | FEMC_A2 LCD GO DVPI D6 SPI6_MIS GTIMBI_C | USART6_T | DSMU_CK ) ) ) ) _ ) EVENTOU | 1 cEp2
1 1 - ~ [9) HIP X IN3 T
PE6 FEMC_A2 LCD Gl DVPI D7 SPI6_MOS | ATIMI_BK | GTIMBI_C ) ) ) ) ) ) ) ) EVENTOU | o4 cEps
2 - = 1 IN2 H2 T
PE7 SDRAM_D . ) XSPI2_NCS ETH2_PH igﬁg—g‘x ATIMLET | UARTHLR | oo on. | DSMU DA ) ) ) ) EVENTOU )
4 2 Y_INTN P R X - TIN2 T
PES SDRAM_D | SDRAM_A ) ) SDMMCI_ Egmg—gi ATIMI_CH | UARTII_T FDCAN5_ 2C7 SCL DSMU_CK | COMP2_O ) ) EVENTOU )
5 0 LEDCTRL 5 IN X X = IN2 uT T
PE9 SDRAM_D | SDRAM_A SDMMC2_ ?Eﬂg’gi ATIM1_CH ‘éﬁ&}—ﬁ FDCAN5_ 12C7_SMB | DSMU_CK EVENTOU
6 1 : : LEDCTRL P 1 RTS RX A ouT : : : T :
PE10 SDRAM_D | SDRAM_A Egmg—gz ATIMI_CH | UARTII_C | DSMU_DA EVENTOU
7 2 : : 7 2N TS TIN4 . : . : : : T :
FEMC_Dg8/ -
PEI1 SDRAM_D . FEMC DA LCD G3 SPI6 NSS ATIMI_CH | DSMU_CK | SDRAM_A _ _ _ _ _ _ EVENTOU _
8 o - — 2 IN4 3 T
PE12 SDRAM D ETHI GMI ‘;E'\I\ﬁg—gi’ LD B4 SPi6 sck | ATIMICH | UARTI3R | DSMUDA | comPIO EVENTOU
9 - I_RXD4 9 - = 3N X TINS uT - . . . T .
FEMC_D1 .
SDRAM_D | ETHI_GMI = SPI6_MIS ATIMI_CH | UARTI3_T FDCANG_ DSMU_CK | COMP2_O EVENTOU
PEI13 10 1_RXDS5 i F‘j‘\’\]’[()c—D LCD_DE (6] 3 X TX 12€6_SDA IN5 uT - . - T -
SDRAM_D ETHI_GMI SPI6_MOS | ATIMI_CH | USART6_C | UARTI3_C FDCANG6_ EVENTOU
PE14 I = 1 RXDS FEMC_D11 LCD_CLK ; 4 K TS RX 12C6_SCL - - - T -
FEMC_DI UART13_D
PEI5 SDRAMD | ETHIGMI | ) ppyie LCD_R7 ATIMIBK | USARTS C | /oo 12C6_SMB . ) . ) ) ) EVENTOU )
12 [_RXD7 Al2 INI K RTS A T
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% 3-7 GPIOF H A the

Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
SDRAM_A ETHI_GMI SHRTIM2_ GTIMAI_ GTIMAS_ USARTI_T | FDCAN4_ . . COMP3_O EVENTOU
PFO 0 XSPI2_100 L TXD4 FEMC_A0 DVP2_D0 CHAI cHlI cHl X T~ 12C2_SDA 12C5_SDA UT - T -
SDRAM_A | SDRAM_D ETHI_GMI . SHRTIM2_ GTIMAIL_ GTIMAS_ | USARTI_R | FDCAN4_ - e S EVENTOU
PF1 | 5 xSPI2_IO1 LTXDS FEMC_Al DVP2_DI CHA2 CHa 2 X RX 12C2_SCL 12C5_SCL - T -
SDRAM_A ETHI_GMI SHRTIM2_ GTIMAI_ GTIMAS_ | GTIMB2_E | USARTI_C | 12C2_SMB | I12C5_SMB EVENTOU
PF2 2 xSPI2_102 | TXD6 FEMC_A2 DVP2_D2 SPI6_NSS CHBI o3 o TR K A I - T -
USARTI_C
SDRAM_A ETHI_GMI SHRTIM2_ GTIMAI_ GTIMAS_ | GTIMB2_C = EVENTOU
PF3 3 xSPI2_103 1 TXD7 FEMC_A3 DVP2_D3 SPI6_SCK CHB? CHA ChA o TSI/UI\?SASRT 12C6_SDA - - T -
ETH2_MII N
xSPI2_CL _RX_CLK/ USARTI_
PF4 SDR‘ZM—A SDR‘ZM—D K/xSPI2_C | ETH2_RMI | FEMC_A4 DVP2_D4 SPI%MIS SHg;'C’\fz— GT”{‘I’?]—E GTIﬁ?Z—C DE/USART FDCT’;NS— 12C6_SCL - EVETOU -
LKIN I_REF_CL 1_RTS
K
SDRAM_A xspi2 N | ETHI GMI SPI6_MOS | SHRTIM2 ATIM3_BK | GTIMB2_C | FDCANS 12C6_SMB EVENTOU
PF5 P LK liGT]i(i(,L FEMC_AS DVP2_D5 1 CHCY INT o RX A - - - T -
ETH2_ MDI | DVPI_PIX ATIM3_ET | ATIM4_ET GTIMAS_ | GTIMB2_C | UARTII_R | FDCAN3_ ) ) EVENTOU )
PF6 - xSPI2_103 ) CIK DVP2_D5 SPI5_NSS R R CHI HIP X RX T
ETH2_MD DVP2_PIX ATIM3_CH | ATIM4_CH GTIMAS_ | GTIMB3_C | UARTII_T FDCAN3_ EVENTOU
PF7 - xSPI2_102 ¢ CLK SPI5_SCK 4 3 2 HIP X Tx - - - T _
UART1I_D
PF8 ) XSPI2 100 ETH2 MIl | SDMMC2_ DVP2_HS SPI5_MIS ATIM3_CH | ATIM4_CH GTIMAS_ | GTIMB2 C | o h by ) ) ) EVENTOU )
— _COL LEDCTRL YNC 0o 1 4 CH3 HIN RTS T
PF9 ) SPI2 101 ETH2 MIl | SDMMCI_ DVP2_VS SPI5_MOS ) ATIM3_CH | ATIM4_CH GTIMAS__ | GTIMB3 C | UARTII C ) ) EVENTOU )
— _CRS LEDCTRL YNC 1 2 1 CH4 HIN TS T
XSPI2_CL ]
PFI10 _ KXSPI2. C ETH2_PPS LCD_DE DVPI DI ATIM3_CH | ATIM4 CH | GTIMB2 B FEMC_A3 . ) . _ _ EVENTOU _
OUT 3 2 RK T
LKIN -
ETH2_MII
SDRAM_N SPI5_MOS GTIMAG6_ _TX_EN/E EVENTOU
PF11 RAS - DVPI_DI12 i CHI 12C6_SDA TH2 RMII = = - - - - - T _
TX_EN
ETH2_MII
SDRAM_A XSPI2_DQ _TXDO/ET . GTIMAG_ FDCANG6_ ) EVENTOU
PF12 6 S T2 RMIL FEMC_A6 DVP2_D6 2 T~ 12C6_SCL = - o o - - T -
TXDO
ETH2_MII
SDRAM_A | SDRAM_N | _TXDI/ET GTIMA6_ | USART7_C | FDCANG6_ 12C4 SMB | 12C6_SMB | DSMU DA | COMP3_O EVENTOU
PF13 7 CE0 H2_RMII_ FEMC_A7 DvP2_D7 . CH3 K RX A A TING uT - T -
TXDI
SDRAM_A ETH2_MII SHRTIM2_ GTIMA6_ | USART7_R | FDCAN3_ DSMU_CK EVENTOU
PF14 3 TXD2 FEMC_A8 DVP2_D§ CHFI CHA X RX 12C4_SCL ING - - . : N )
SDRAM_A | SDRAM_ B | ETH2_MII . SHRTIM2_ | LPTIM4_E | USART7.T | FDCAN3_ , EVENTOU
PF15 9 A0 TXD3 FEMC_A9 DVP2_D9 CHF2 TR X i 12C4_SDA - - - - T -
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% 3-8 GPIOG H A ThfE

Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
ETH2_MI
PGO SDRAM_A | SDRAM_ SPI2 104 xSPI2_NC LY CL FEMC_Al bvP2 Dlo | ATIM4BK | LPTIM4 I UART13_R ) _ ) _ EVENTOU )
10 BAl — S2 - 0 — IN1 NI X T
SDRAM_A | SDRAM_ xSPI2_NC | ETH2_MI . GTIMBI_E LPTIM4_I UARTI13_T EVENTOU
PG1 " ALD xSPI2_IO5 3 L TX ER FEMC_All DVP2_DI1 - TR N2 X - - - T -
SDRAM_A | SDRAM_ ETH2_MILR FEMC Al | DVP2 Dl | SHRTIM2 | ATIM2 BK | GTIMA6 E | SSART7.C | ppoang EVENTOU
PG2 12 DQMI XDOETH2 R 2 2 SCIN INI TR TS/USART TX : : : : T :
MII_RXDO 7_NSS
ETH2_MII USART?
_RXDI/ET FEMC_A SHRTIM2 | ATIM2 B | GTIMAS_E = FDCANS_ ~ ) ~ ) . ) EVENTOU .
PG3 H2_RMIL 13 DVP2_D13 SCOUT KIN2 TR DE/USART RX T
el - 7_RTS
RXDI =
SDRAM B | ETH2_MI | SDMMC2 CK | SDMMC2 FEMC_A SHRTIMI ATIMI BK | YSART6.C EVENTOU
PG4 A0 1 RXD2 N D4 4" DVP2_Dl14 CHFL ~ NG TS()/U]\?;\SRT 12C1_SDA 12C8_SDA - - - T -
SDRAM_B ETH2_MIL_ R SDMMC2 | SDMMC2 | FEMC_Al SHRTIM1 ATI;\/II ET USART6_ EVENTOU
PG5S Al = D3 “CDIR DS P DVP2_DI5 CHF2 ~ R DE6/URS’E\SRT 12C1_SCL 12C8_SCL - - T -
ETH2_MI DVPI_DI | SHRTIMI_ | GTIMB3_B | I2CI_SMB | I12C8 SMB EVENTOU
PG6 - [ RX ER | FEMCNE3 LCD_R7 2 CHEL RK A A - - - i i T i
xSPI2.DQ | ETHI_PH | FEMC_INT/FE . DVPI_DI | SHRTIMI_ | USART4 C | FDCAN7_ EVENTOU
PG7 S Y_INTN MC_BUSY LCD_CLK 3 CHE2 K TX i ) i ) ) ) T )
SDRAM_C ETHI_PPS_O ATIM2_ET USART4 FDCAN7 EVENTOU
PG8 - - EARRE LCD_G7 SPI4_NSS 12S4_WS — DE/USART - = = o . - -
LK uT - — - R RX T
4 RTS
IE {1})14215(1)\;151 FEMC NC | pypy vs SPII_MIS USART4 R | FDCAN3 EVENTOU
PG9 - TH2 RM1 | SPMMC2.DO El/;}g\z/[cf YNG 5 12S1_SDI P ™~ - - - - - T -
[_RXDO
ETH2_MII_R
PG10 xspiz 106 | XSPRNC | ypy/ETHD R SDMMC2 FEMC N LCD_B2 LCD_G3 DVPI_D2 SPII_NSS 12S1_WS - FDCAN3_ - - EVENTOU -
S4 DI E3 RX T
MIL_RXDI -~
ETHI_MII_TX
_EN/ETHI_R -
PGl1 xspiz 107 | XSPRNC 1 Grex pe | SPMMC2 |y ep 3 | pvei D3 | spiisck | psick | WPTIMILL | USARTS R . - - - EVENTOU -
SIN D2 N2 X T
THI_GMIL_T =
X_EN
ETHI_MI
I_TXDI/E USART4
PG12 XSPIZNCS | THIRMI | pien g | FEMCNE Lc_BI LCD_B4 DVP2_MC SPI4_MIS 1254 SDI GTIMAS_ LPTIMI_I DE/USART | USARTST _ EVENTOU _
1 I_TXDI/E 4 LK o CHI NI 4 RTS X T
THI_GMI -
L_TXDI
ETHI_MII
TXDO/ET
- . USART4_C | USART5_C - =
PG13 HILRMIL | SDMMC2 | (o0 o | FEMC_A2 LCD RO SPI4 SCK 1254 CK GTIMAS_ LPTIMI_O | 7 0ea vt | TS/USART ) ) ) EVENTOU | TRACED
TXDO/ETH DODIR — 4 - - - CH2 uT T 0
L GMIL T = 4_NSS 5 NSS
~XDO
ETHI_MI
L_TXDI/E USARTS
THI_RMI | SDMMC2_DI SDMMC2 FEMC_A SPI4_MOS GTIMAS_ LPTIMI_E | USART4_T - ) ) EVENTOU | TRACED
PG4 . L_TXDI/E 23DIR _D7 25 LCD_BO 1 1284 SDO CH3 TR X DF; Us%RT T 1
THI_GMI -
I_TXDI
USART4_C .
PG15 SDRAM_N XSPI2_D ETHI_PHY_I SDMMC2 | DVPIDI | qoieiir | USARTS C | SDRAM D EVENTOU
CAS Qs NTN _RST 3 4 NSS K 14 - . - - - . T -
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% 3-9 GPIOH HE A ThfE

Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
EVENTOU
PHO - - - - - - - - - - - - - - T -
EVENTOU
PHI1 - - - - - - - - - - - - - - T -
ETHI_MII
SDRAM_C _CRS/ETH SHRTIM2_ | GTIMB3_C LPTIMI_I UARTI15_R ) ~ ) . EVENTOU )
PH2 KEO : : XSPI2_104 1_GMIL_C LCD_RO CHDI1 H2 N2 X T
RS
ETHI_MII
SDRAM_N _COL/ETH y SHRTIM2_ | GTIMB3_C | USART7 C | UARTIS_T EVENTOU
PH3 CEO - XSPI2_105 1_GMII_C LCD_RI CHD2 H3 K X - : - - - T -
oL
ETH2_MII UARTI15_D
_TXDO/ET DVP2_HS SHRTIM2_ | GTIMB3_C | USART7 R = FDCAN5_ EVENTOU
PH4 T2 RMIL LCD_G4 LCD_G5 YNC CHEL Ha X E/U/r:_lr{'srlS e 12C2_SCL = - - - T -
TXDO =
ETH2_MII
SDRAM_N | _TXDI/ET DVP2_PIX SHRTIM2_ | GTIMB3_E | USART7_T | UARTI5_C FDCANS_ EVENTOU
PH5 WE H2_RMII_ CLK SPIS_NSS CHE2 TR X TS RX 12€2_SDA . - . - T .
TXDI
ETHI_MII
SDRAM N | SDRAM_A | _RXD2/ET FEMC_BA ATIMI1_CH GTIMAT_ LPTIMS5_I UART14_R FDCAN7_ 12C2_SMB EVENTOU
PH6 CEl 4 HI_GMIL_ A DVPL_D8 SPIS_SCK 4N CH1 N1 X TX A : : T :
RXD2
ETHI_MII
SDRAM_C | _RXD3/ET FEMC_CR SPI5_MIS ATIM3_BK LPTIMS_I UART14_T FDCAN7_ SDRAM_A EVENTOU
PH7 KE1 H1_GMII_ E DVPI_D9 [0) IN1 N2 X RX 12€3_SCL 5 - . - T .
RXD3
. . UARTIO_D | UARTI4_D
PHS SDRAM_D | SDRAM_A | ETHI_GMI | FEMC_DI LcD_R2 DVPI_HS ATIM3 CH | GTIMA4E | L v b E/UART14 FDCAN2_ 12C3_SDA COMP4_O . EVENTOU .
16 6 [_RXD4 6 YNC 1 TR RX uT T
- _RTS _RTS
SDRAM_D | ETHI_GMI FEMC_D1 ATIM3_CH GTIMAT_ UARTI0_C | UARTI4_C FDCAN2_ 12C3_SMB | SDRAM_A EVENTOU
PHY 17 I_RXD5 7 LCD_R3 DVP1_DO IN CH2 TS TS TX A 7 : . T :
SDRAM_D | SDRAM_A | ETHI_GMI | FEMC_DI , ATIM3_CH GTIMA4_ 12C4_SMB EVENTOU
PHI0 18 8 1_RXD6 8 LCD_R4 DVPLDI 2 CHI A - 3 - i 3 T -
SDRAM_D | ETHI_GMI | FEMC_DI ATIM3_CH GTIMA4_ UART10_R SDRAM_A EVENTOU
PHI11 19 | RXD7 o LCD_R5 DVP1_D2 IN CH2 X 12C4_SCL o - - - - T -
ETH2_MII
SDRAM_D | SDRAM_A | _RX_DV/E FEMC_D2 § ATIM3_ET GTIMA4_ UARTI0_T COMP4_0O EVENTOU
PHI12 20 th TH2 RMII 0 LCD_R6 DVP1_D3 SPI7_NSS R o X 12C4_SDA UT = - T =
_CRS DV
ETH2_MII
SDRAM_D | _TX_EN/E FEMC_D2 ATIM2_CH UARTY_T FDCANI_ 12C9_SMB EVENTOU
PHI3 21 TH2_RMII 1 LCD_G2 SPI7_NSS IN X TX A . . . . - T .
TX_EN
ETH2_MII
SDRAM_D | _TXDO/ET FEMC_D2 SPI7_MIS ATIM2_CH | USART6_R UART9_R FDCANI_ EVENTOU
PH14 2 H2 RMIT_ ) LCD_G3 DVP1_D4 5 N X % RX 12C9_SDA - - - T -
TXDO
ETH2_MII
SDRAM_D _TXDI/ET FEMC_D2 N SPI7_MOS | ATIM2_CH | USART6_T ) EVENTOU
PHI15 2 o H2 RMIT 3 LCD_G4 DVPI_DI1 ; N < 12C9_SCL o o = 2 T =
TXDI
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% 3-10 GPIOI E i Thfe

Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PIO SDRﬁMiD FEME;DZ LCD G5 DVPI DI3 SPI2_NSS 1252 WS ATH\;[&(CH GT(I;I\;[[4A47 12C leisD _ _ _ _ _ EVEI"\II“TOU _
PII SDR?SMiD SDR/;MiD EBI:)Z{DI\SII FEM?DZ LCD. 66 DVPLDS | sPsck | ms2ck ATll;/rilziBK USARKT&C IZCSASMB 12610 SCL i i EVEI”\IFT()U i
P2 SDR;ﬁMiD E'E;l)z(blvlm FEM§7D2 LD a7 DVPL DO SP126MIS 1252 SDI ATIM427CH USAI){(TxiR LPU{_&)}({TL 128 SPA SDR1;M7D ] ] EVEI_\II_T()U ]
PI3 SDR;MiD SDRﬁ)MfD E;rRI‘;(Z:é\/II{H FEM7CJ)2 DVPI D10 SPIZIMOS 1252 SDO ATII\/Il(27ET USA];(TS;T LPU]?)I({T27 12C8 SCL IZCII;‘JKSM _ _ EVEI—\II_TOU _
PI4 SD}éﬁl\;iD XSPIZZ,NCS E'{‘i‘l-rl)zgi/ﬂ FEN{(;ﬁNB LCD_B4 DVPI_D5 DVP2_ D8 ATHIVI[\?(BK USA];(TSiR IZClla(kSM SDR?;M,D _ _ _ EVEI"\II“TOU _
PIS SDRQ/;AT\;LD SDR?MiD xSPI2§NCS E—Irf[Tl)Zg]sv” FEML(:{NB LD, Bs Dv\m ?:VS DVP2_D9 ATIM]27CH USAl)z(TxfT 12C1 XﬁSD i i i EVEI_\II_TOU i
PI6 SDR;\SMp xSPI247NCS EiI'fIT])ZggAI FEM;LDZ LCD_B6 DVPLD6 | DVP2DIO ATIM227CH USAII{(TELC 12C10_SCL SDR/;MiD i i i EVEN[TOU i
P17 SDR?QMﬁD SDRI;MiD XSPIIZNNCS E'ffi—rl)zgg/ﬂ FEM§7D2 LCD_B7 DVPI D7 DVP2 DII ATIN[327CH _ _ _ _ _ EVEI}][TOU _
PIS ETHz NI [ SOMMCT | SPNMC |y e | LPTINT | FOCANI i ) ) ) - ) - ] BVENTOU™ | RTC_OUT
PI9 SDRAMD | oo o0 | FEMC D3 | LeD vsy ) GTIMA7_ | LPTIM31 | UART9 R | FDCANI_ | I2C9 SMB | SDRAM_D i i i EVENTOU i
30 - 0 NC CH3 N2 X RX A 6 T
PI10O SDR;\INLD SDR?MiD <SPI2_101 ETRP;(]:IIEVIIIH FEM;;D} LCI?\T(I‘—VISY GT(IT%AAL LPT_IFI\}/{ILE FD(;r/;(NAL 12C9_SDA ) i i i EVEN[TOU i
PIl1 xspip 1oz | SDMMCL | SDMMC2 | kemc Do | Lep.ge | GTIMATE | FDCANA | peo seL . 5 . 5 5 : EVENTOU :
PI12 xSPI2_103 | FEMC_A4 LC?\I—(?SY DVP2.D2 | SPI7NSS GTéﬁgU— FD(;_‘;N‘S— 12C7_SDA 5 . 5 . . = EVEIiTOU =
PII3 xSPII?CL FEMC_AT LC[T)\T(;/SY R SPI76MIS GT(I:I\;['?L FD(]:&N@ 12C7 SCL i i i i i i EVEI_\II_TOU i
PIl4 XSPFKNC FEMC_A9 | LCD CIK | DVP2D4 SPILIMOS ATHIVI%BK GTH\T/II/;LE 12C7KSMB ) i ) i i i EVET}IFTOU i
PIlS l:Tfi-(l)Zl}ll’“PS LCD, G2 LCDRO | DVP2DI3 ATlI;/SfBK GTIIF\I/“ISLE ) i ) i ) i i i EVEIF\IFTOU i
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% 3-11 GPIOJ H FHThRs

Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
ETH2_MII . . ATIM4 ET | GTIMB3_C | UARTIS R | FDCANS_ . EVENTOU
PJO TXD2 LCD_RI LCD_R7 - R HIN % pd 12C9_SDA - . - - : \ )
ETH2_MII . DVP2_VS . ATIM4_CH | GTIMB3_C | UARTIS_T | FDCANS_ o < EVENTOU
PJl XSPI2_I04 “TXD3 LCD_R2 e SPI7_SCK ' HIP X R 1209_SCL - - - - T -
P12 <SPI2 105 LCD R3 DVPI DIs | spi7nss | ATIM4CH | GTIMB3 C | UARTISR | 1209 SMB ) ) ) ) ) ) EVENTOU )
IN H2 TS A T
ETH2_MII SPI7 MIS | ATIM4 CH | GTIMB3 C | UARTI3 R | UARTI5_C | FDCAN7_ ) ) ) ) EVENTOU )
P13 RX DV LCD_R4 DVP1_D14 5 ) 3 TS TS X 12C9_SDA T
ETH2_MII . SPI7_ MOS | ATIM4 CH | GTIMB3_C | UARTI3_C | FDCAN7_ © o EVENTOU
Pl4 RX_CLK LCD_R5 DVPI_DI3 i N 114 TS RX 12C9_SCL . - - : : \ )
ETH2_MII ATIM4 BK | LPTIMS_E EVENTOU
PJ5 TX ER LCD_R6 DVPI1_D9 - NI " : _ ) ) . ) ) i v )
PJ6 FEMC D2 | LCD_R7 pvpa pg | ATIMECH | FDCANT . . ) . _ i ) i i EVENTOU ]
PI7 FEMC_D3 LCD_GO pvp2 py | ATIM2 CH | FDCANT - - - - - - - - - EVENTOU TRGIN
2N RX T
ETH2_MII ATIMI_CH | ATIM2_CH | USARTS C | UARTI2.T | UARTI4 R | FDCANS_ EVENTOU
PI8 “RXD2 LCD_Gl DVP2_D10 N ; i X S e 12C8_SDA - - - - T -
ETH2_MII ATIMI_CH | ATIM2 CH | USART8 R | UARTI2 R | UARTI4 C | FDCANS_ EVENTOU
PJ9 " RXD3 LCD_G2 DVP2 DIl 3 N i X S R 12C8_SCL - - - - T -
FEMC_ D5/ SPIS_MOS | ATIMI_CH | ATIM2_CH | UARTI2.C | UARTI4 R | 12C8 SMB EVENTOU
PJ10 FEMC DA LCD_G3 DVP2_DI2 -~ = — = - - - . - - - )
p i 2N 2 TS X A T
FEMC_D6/
PIII FEMC DA LCD G4 pvp2 pi3 | SPISMIS | ATIMICH | ATIM2 CH | UARTI2R | UARTI4T ) . ) . ) ) EVENTOU )
p o 2 2N TS X T
PI2 SDMMCI_ | FEMC_BA LCD. B LCD._G3 pvp2 pis | ATIM4CH | 12C10 SM _ ) _ ) _ ) ) EVENTOU | pcour
SEL A 3 BA T
SDMMC2_ | FEMC_NB ATIM4_CH | 12C10_SD EVENTOU
PJ13 SEL Lo LCD_BI LCD_B4 DVP2 D14 N " - - - - . : : N )
PJ14 FEMS—CR LCD_B2 DVP2_DI3 AT'M44—CH 12C10_SCL - - - - - - - - - EVETOU -
PI15 FEMC_BA LCD_ B3 pyp2 pi2 | ATIM4 CH ) ) ) ) ) ) ) ) ) ) EVENTOU )
A 4N T
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3.3.11 GPIOKE ke
2 3-12 GPIOK S FThgs

Port AF0 AF1 AF2 AF3 AF4 AFS AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PKO ETH2_MIT LCD_G3 DVP2_D7 spis_sck | ATIMLCH | ATIM2 CH e gop - - - - - - - EVENTOU
_coL - - - IN 3 - T
PK1 ETHZMIL |1 cpGe | pvpape | spisnss | ATIMICH | ATIMZCH | oy gps - - - - - - - EVENTOU
_CRS - - - 1 3N - T
PK2 FEMC ALl Lep.G7 pvp2 ps | ATIMLBK | ATIM2 BK | 12C3 SMB ) _ ) ) ) ) ) ) EVENTOU
INI INI A T
PK3 xSPI2_106 | FEMC_D7 LCD_B4 DVP2_DO ATHI"'N‘;—BK e IAO—SD - - - - - - - - EVETOU
PK4 xSPI2_I07 | FEMC_D9 LCD_BS DVP2_DI GTg‘g’l"ﬁ— 12C10_SCL - - - - - - - - EVETOU
XSPI2_NCS GTIMAG6_ | 12C10_SM EVENTOU
PKS5 I FEMC_DI1 LCD_B6 DVP2_D2 CH2 BA = = - - - - - - T
xSPI2.DQ | FEMC_Al . GTIMAG6_ | 12C10_SD EVENTOU
PK6 S ) LCD_B7 DVP2_D3 o A - - - - - - - - T
PK7 - FEMC_Al LCD_DE pve2 b4 | GTIMAC. 1 g ser - - - - - - - - EVENTOU
5 - - CH4 - T
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M ARZNIR .

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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ERREAK

4.1.5 5| s N\ E
BB F A\ LR R 77 5 TR 4-2 o

Bl 4-2 5N B E

MCU
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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

4.2 X B RHUE E

I3 b OB I B A B KRR IR (R 41, % 42, R 43I0, TTHES FEBAKA
PEMIBR . B SRS AR MO BOKBAT, 7R BORTESL AR P T AR PR RODDREPERRIETE 0. BRI T (i
PNGE LS L

* 4-1 FHERE

5 iR B/AME BAE L
Vop - Vss A1 32 4k FE FE R (B B VopafiTVop) -0.3 4.0
Vi TESVA 5 E RN B E® Vss-0.3 5.5 \Y;

FE A5 L R4\ LU @) Vss-0.3 Vop +0.3
| AVpox | AR L 5| L 8] ) H R 22 - 50 My
| Vssx- Vss| AR R 5| 2 18] () H R 22 - 50
VEsp(HaM) ESD# H A H HE R (N AR AR AY) W4.3.1275

1. FrA R IE(Vob, Vooa) FIHL(Vss, Vssa) 5 DA UG KRB ANE R VR Bl N Rt R4 L.
2. VNN HEKME, BRSES %L 42,
3. USVEA G| HHENESV, VDDARENLT2.25V,

* 4-2 B
"5 iR AV BAhr

Ivop 2238V oo/ V poa FLYR 2R 1 5 BRLJAL (L Y B AL (D) 150
IVDDSMPS 223V DDSMPS HLJE £8 1) ek FLE (L B FEL L) D@ 700
Iveap £ VCAP HLFE 4 5 L i (D@ 1000
lvss 2230V ss HILZER 1) Ak BRI (U HE ERLAE) OO 1150 mA
o AR OFI ] 51 I L (% v I 12

AR NOFI ] 5] D L e it 12
linaeing @@ NRST5 JIFREN HL i 5/0
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| Bl EEXT | s | |
1. B HYE(Vop, Vear, Vooa)FIHL(Vss, Vssa) 5| A 24 3445 5 A Fo VISR Py B HE HL R 45 I
2. H{Vi>Voolt, F—MIERENER: MViIN<Vsshf, B —NRIAENBER. e SREDHECE, BERESEE 4-1.
3. RIANEANRRS TSR . WHE4.3.31705.

4. RAEKHIFE, Vool K HERN0.1Vob.
* 43 W
Nl Hik kA Bfr
Tste i A7 J3E 1 -40 ~ + 150 C
T O 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.
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4.3.2 SMPS [& L ##H g
AL () SMPS 41 3% 4-6.,

Kl 4-5 SMPS B EF48% AN T i
Vbbp VDDswmps
VLxsmPs
Cinl | — L
SMPS
(ON)
VFBSMR -1
® > ]
Coutl
| VsssmpPs[=—]
J
Vcar ==
VCcore
VbpLDo
Cin2 L Vre g
(OFF)
\/sg
Direct SMPS supply
R 4-5 SMEREF R SMPS [ FE#5  2nder itk
incs %4 B/ME JAUE BAE - XA
Vbpsmps Vour= 0.9V 2.3 - 3.6 \'%
Vour Iour=1A 0.72 - 0.99 \Y
lour - - - 1 A
PMOS - 56 116 mo
RDSon
NMOS - 100 131 mQ
Ippsmpes_q Quiescent current - TBD - uA
Tsmps_START Iload=0mA - - 0.2 ms
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¥ S %M

cin Vopsmps - #M HLZA FIE 22uF
AR HLZE K] ESR 10mQ

Cout Vrssmes LM H A {E 47 uF
AR HLZE K] ESR 10mQ

L FRASHLIR 1uH

- HATHR B 10mQ

4.3.3 VCAP M

LA E AR AR E AEIEAE VCAP 51 I FIERANT LA 48 Cext 2] VCAP SIS . & 4-7485%E T Cexro
VCAP 5| T JERZ A SN HL 2 45 o

4-6 M ELZE Cexr

ESR
RLEAK
1. ESR ZZERCR B R
% 4-7 VCAP T A%
ws S %AF

DCDC 10uF * 2
Cexr —

435 LDO 22uF + 44 0.1uF
ESR AR HLZE ESR <100 mQ

110/ 187

ARt BR A ® Nations Technologies Inc.

Hihl: BRI R L X s AL X F iR 109 S ERBAKE
H1if: +86-755-86309900 {5 H: +86-755-86169100
lR4%: info@nationstech.com H%&: 518057



%, EREK Nation G

BEREK www.nationstech.com
4.3.4 I EB B TAESRMF
TR G HPISEORAKTER 4-4 7 B E (25 °C) FIHEAAEH
F 4-8 L EFIHE N e
&5 B4 %M B/ME BAE L
Voo b FH#E# 30 TBD
tvobp - us/'V
Voo T FE 3 30 TBD
Vear LHHHEZR 100 TBD
tvcap - us/'V
Vear T BE 2 100 TBD

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

* 4-9 WHRE AL A RIS A YRp
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
Vo 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,
4.3.6 PN B I BRELHE L R
T S HUR AR T 44 51 IFRBER (25 °C) TR Voo fEHL LR F IR .

K410 NERNSEHE

=) B %A R/ME HRUE RAHE LA
Vee P L R oA L -40°C< Ti< +125°C 1.164 1.2 1.3® \%
2T H A Y R
Ts e® JERF, ADC KISRAERT - - 2 17.1@ us
I
ZRIEE N NEBEE | VDD = 3.3V
AVes - - TBD mvV
s -40°C< Ti< +125°C
Teoeft TR 2L -40°C< Ti< +125°C - TBD - ppm/°C

1 ERFEAORARI (B I S P ) 2 AR 2
2. WBCHRIE, AEAEF PR,

113/187 R AR AR 4375 PR /> 5] Nations Technologies Inc.

kb EINTE L X E A X SR 109 5 EREALE
H1if: +86-755-86309900 {5 H: +86-755-86169100
lR4%: info@nationstech.com H%&: 518057



L\ .
: Nation &
"? BTN EIE}MV Www.nationstech.com

4.3.7 HLE BRI

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

4.3.7.1 B KHRHEFE

Tz a AL T B
B A 1O SR AL TR, JFREREE]— S HT L ——VDD 5 VSS(E 7).

B TERIMEERAL T RAPIRES, BRIAERRA UL
B TCM {A it a3 iU o] B[R] 1 B 2 BT e 12 AT A B AR
B BT IR A (PR XANSEOL AL W BN B 2R 4 2 BT B ) -
B CYJFEAMER: AXI. AHB. APB N 4085 2 B 35 k.
B VDD=3.63V, Zii%T 125°C.
F 4-11 FIK 4-12 hA S EL, RRIEMEIIRE(25°C, 85°C. 105°C) K, Veap Al Vpp At H HLE TR H!
# 4-11 BT T BEFEHEE, RBE ITCM 1217, f##E Cache
7’ Ta=25°C Ta=85°C Ta=105°C B
2% st fovs ’ ) ) i
= lvcar lvbp lvcap lvop lvcap lvbp iz
SRR Bl BERE | oom 3253 TBD 390.7 TBD 462.0 TBD
B BTG A,
Hist VDD=3.3V, 400M 238.2 TBD 301.3 TBD 3711 TBD
Vcar=0.9V
loo® | TH) _ _ mA
HER SREIER, K] 600M 184.7 TBD 232.5 TBD 283.8 TBD
: Fi 4h
CER B
VDD=3.3V, 400M 142.8 TBD 189.6 TBD 240.6 TBD
Vcar=0.9V
1. HEZEAVHEEE, AEAEPHNER,
& 4-12 BERRAE S T IR EFE, RIBTE ITCM 1217, 2568 Cache
7 Ta=25°C Ta=85°C Ta=105°C L::}
R FAE fovs § " "
el lvcap lvop lvcap Ivbp lvcar Ivpbp iz
BRI SR e, ALRE | goom 254.1 TBD 288.8 TBD 355.5 TBD
loo® | i A, mA
LS VDD=33V 400M 160.1 TBD 216.5 TBD 280.9 TBD
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T Vear=0.9V
H Ry ’ ) ‘7j‘
ferz | SRHETER, CH] 600M 79.2 TBD 1189 TBD 164.0 TBD
HLI7% FIA A
VDDb=3.3V, 400M 575 TBD 96.6 TBD 1408 | TBD
Vear=0.9V

1 HGEWESEREIE, AEE PR,

4.3.7.2 {RTHFERE I BB R IH 76

MCU 4t T R 51 5%

W A 1O SR TR, IRERS] A ST L
B TE ML T O HRAS, BRAEREI A .

Voo 8% Vss(To 1 %K) -

A 4-13 EHUAMAHUR R T B LRI #E

Ta=25°C Ta=85°C Ta=105°C B
e ¥ 1 i

lveap lvop lveap lvop lveap lvop

RN =3 9 358 RC 3R 7 %8 Al i

Z% STOPO #i 5%,
MR AT R RS, 5.7 TBD 44.8 TBD 91 TBD
N HAE R LR
GPI0 &b THLHUIRES
lop® RH R S4TIF, RTCHTIT, mA
X 0.67 | TBD 3.54 TBD | 6.93 | TBD
Z4: STANDBY | WDG M, Backup SRAM fi}
PR BB :
7 REIRF#FT I, RTC KM,
IL

IWDG 514, Backup SRAM A% | 0.64 | TBD 3.51 TBD | 6.82 | TBD
E

1 HZEETHEEE ROIE, AEA Pl

F 4-14 Vear N IR K HIRHEE

B
Giine) Y *H Ta=25°C | Ta=85°C | Ta=105°C 8
DA
Vear fE30N 4 Vear=3.3V, Rid k% & %, RTC KM,
Iop® i 59.1 332.4 591.1 pA
S FE I IWDG /4], Backup SRAM A5

L ELR OB RORE, e TR,

1157187 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



ay

A i «
W, ERiAkNation &

EIRREAK Www.nationstech.com
4.3.8 SR PR T

4.3.8.1 FIEANERETBPIR (HRERATBHD

AN S RS et T A/ B P I e
g, HSE dkvz ek M, S 51 BDARTE /0.
AR5 5 AT 53R 4-15, HEF IR Bl A BRI 4-7 s

F 4-15 RIEINB A PSR EO

&/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: .
4-7 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

4.3.8.2 (KEANFETEFIRE (SMEBITBH)
AT, LSE HEias i, AT IR 110, AMNERIEE S LA &3 4-16 HE, HEZEMIN B
NEETEANEE 4-8 Fis. .

R 4-16 RSN 7 i phoRp 40

i 24 1 B/ME HAE = IN -1 LK ivs
fLse-ex FA P AM I 4% ) VDD=3.3V, - 32.768 1000 KHz
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OSC32_IN# NG & | Ta=-40~105C
VLseH W P 0.7vDD - VDD \Y
OSC32_IN %\ 5] K B}
ViseL W 8P Vss 0.3vDD \Y
OSC32_IN FEk IR
tw(LsE) e _IN AR 250 - - ns
1. HHRIE.
B 4-8 SRR SRR WA T
A
V LSEH
90%
ViseL OPp — -
t
tr(LSE) > —tfuse) " T W(LSE) <« Lw(LSE)

T | SGE—»

External Clock Source

JUuL

4.3.8.3 FIEAMERESBHIR (SMER MR/M R
RN (HSE) I BT H 4 25 48 MHZ S /I Re W B R ARtk . B I O T 1 B T F i

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 . .

& 4-17 HSE 4~48MHz 33 2255140

=) S8 %A@ B/ ME HAUE BAE BAfr
f PR AR - 4 25 48 MHz
R St HLRE - - 200 - KQ
Jashh® - - 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 IRz, 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 :

1177187
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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 EEG TR AT ER (R 4-9) o CL1 FI CL2 JF#E 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 4-9 {3 8MHz &2 A F) 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

4.3.8.4 {RIESMERITBHIR (SN iR/ PR %2 )

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)
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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.

% 4-18 LSE IR st 0

#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 Eﬁjﬁﬂﬁ%%&%% 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

119/187 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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& 4-10 f# FH 32.768 kHz A KSR M

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

4.3.9 WESE SRR
% 419 B 421 P I BBORARIE R 44 BOA HOFREEE BT VDD LI R £ £ T AT 00 575 H

4.3.9.1 64MHz & N SR H 25 (HS164)

F 4-19 HSI64 5352845 i
=) ZH XA B/ME HAUE BAE BAr
VDD-3.3V, Tss 25 degrees C,
f i " 63.68 64 64.32 MH
HSl64 AR i z
TRIM YAk VIS - - 0.5 - %
USER TRIM S )
COVERAGE F P RUHEE S uE | 232 steps +4.79 +5.60 %
VDD=3.3V,Ts= -40~125°C, P ) ) %
P VA AN [ A 5 )
= 3 BRL gk
ACCHsiea ZSIM e OR
E
VDD=3.3V,Ts= -20~105°C,
s m -15 - 15 %
L Y 1 [ 37 B ’

120/ 187
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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

4.3.9.2 HIEAN IR G 2 (MSI)

£ 4-20 MSI IR 2e4st

et e 21 %AF B/ ME HLRIfE BRE B
f i VDD-3.3V, Ty =25°C, itk 15.84 16 16.16 MHz
Ms! o J&, ik MSI=16MHz ' '
TRIM RN RS - - 0.175 - %
USER TRIM N s
COVERAGE | /R i it +32 steps +4.79 45.60 - %

VDD=3.3V,T= -40~125°C, i P’ ) ) %

JEE VR BV S
ACCuwsi MSI 35 7 4% R

VDD=3.3V,Ts=-20~105C, i

\ e -15 - 15 %

R Y R 5] 37 B4 ’
tsuvisy MSI & % 2% J5 sl [a] - - 4 6 us
DuCy(MSI) 2L - 45 50 55 %
Iop(vist) MSI k% 25 DA - - 150 200 nA
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4.3.9.3 1RE N TG Z2(LSI)

£ 421 LS IR 54 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

4.3.10 METHFEAL = e B 1R it ]

R 4-22 B G ]2 75— 64MHz [¥] HSI RC 415 3% 7% I W 2 I B0 B2 7 380 o e it/ Y £ b A >4 i
AR T S -

B STOPO & STANDBY #=X: I8P RC #R% &%

W SLEEP ;IR ERE N SLEEP A5 2t i {3 FH (i

FITAE PO TR) A2 A P IR B3 (25 °O) ML L FE R 5 3R 4-4 I 254 =45 3

R 4-22 {RTHFERE ML R 7]

i) 28 HEEO Bfr
twusLEep A B HRASE 2 g P 15 Cycles
twusTopo MAFHUELE O P 5.9 s
twusTDBY AR HUARE 2o i 11.82 us

4.3.11 PLLY}HE:
® 4-19 MR 4-24 | IS HOR - EEIRFE (25 O ML LR RS IR 4-4 25 AH I E153.

4.3.11.1 PLL1/2/3 &4

& 4-23 PLL &%
e
/e e 211 _ _ i:=X 174
B/ME HRE BAREO
PLL % N B 4@ 4 25 64 MHz
frLL N
PLL 3 N\Ff b 555 L 40 50 60 %
feLL_out PLL fi5 45040 H B 400 - 800 MHz
122 /187 R AR AR 4375 PR /> 5] 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. HZGEWHEEL, NEA PR,
2. WEHSMERCHREIRE, MTARIEPLLAIA R &0 A2 5 oL _outib T RVFIEHIK .
4.3.11.2 SHRPLL ¢t
# 4-24 SHRPLL 514
HifE
Ziincy 28 LA
®/ME HAE | BXEY
SHRPLL fiy A F 4@ 4 25 64 MHz
fSHRPLLIN
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 -
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4.3.12 X BROKNE (RS EURE)
SEFRRMGMRESD, ES, LU), P MR 7o, hAS H i 738 B Dk LA H e 2 00 P AU e T

PERE
B L (ESD)
P H TBCH (— AN IE PR Rk R 5 1) B — R0 B s — A S k) e in 281 B B R & T 5 DL
K 4-25 ESD #55% B K E
s 2 %44 E-Sis BAEW i:<NivA
) Ta=+25 T, #F4& MIL-STD-883K
Vespmem) | B FLJBCHE FLHE (A AR ) 3A 2000
Method 3015.9
\Y;
) N Ta=+25 T, #F& ESDA/JEDEC JS-
Vesoeomy | i EELBCHE FEL R (78 FE LA A5 TY) C3 250
002-2018
1. HZATEEE, AFEES PRIk,
EAERA (L)
N T VR RE, AR 6 MM LT 2 N EANER S AR AR
B ONREANEIEGI I, FROLE T AR BR A R
B RN HHE ARG E VOS] Iy N R
AR T4 EIAJJESD78A 4 A HE B A B BT 1E
R 4-26 RS
/5 ZH &A1 RE
LU FEENY EX BN Ta=+105<, £F#& JESD 78E %A
4.3.13 FEhE a8 1t
R 4-27 FEHRARE
#s e 21 A4 B/ME L:=X 174
\ Ta=-20~+85T 10 JIik
Nenp Ym RN
Ta=-40~+105 5 itk
treT bl IR Ta=-40~+105T 10 S
trrOG T mfE Ta=-40~+105<T 1 ms
R X HEFR (4K) Ta = -40~+105C 2 ms
t
ERASE BB (2M) Ta = -40~+105<T 2000 ms
124/ 187 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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4.3.14 /O 4544

BRSO\ Rt

SRR BT, R RIS EUR IR 44 &R B, FHA N0 1O B D4R 34 CMOS A TTL.
* 4-28 1/0 BA05:

®5 B4 % B/ME HAIE BXE B
. Vop=3.3V 2 - Vop
ViH H P B R
Vpp=2.3V 1.7 - Vb v
Vpp=3.3V VSS - 0.8
ViL LnPN(iMEER N
Vpp=2.3V VSS - 0.7
N Vpp=3.3V 200 - -
Vhys TR R 7% F R IR O mv
Vop=2.3V 165 - -
SDRAM 10
VL sdram Vpp=3.3V 2.3 - Vb \Y/
PN R A
SDRAM 10
Vi Vop=3.3V VSS - 0.9 \Y/
IH sdram ?ﬁ’l])\%EEA%ZEEE DD
SDRAM 10 Ji % i fih 2 # B
Vhys sdram Vop=3.3V 200 - - \%
IRy
| R O Vpp=Maximum 5 5 N
Ik CIPANY SERERYIT _ - -
’ Vpap=0 5 Vpap=Vop® :
Ifs i NI LR for FT GP1O®) Vop=0, Vpap=5.5V 20 uA
e VDD=3.3v,Vin= Vss 16 - 61.4 kQ
Reu 59 R SR H @
VDD=2.3~3.3v,Vin= Vss 16 - 142.6 kQ
e VDD=3.3v,Vin= VDD 16 - 61.4 kQ
Rrp 59 R H A HL @
VDD=2.3~3.3v,VIN= VDD 16 - 142.6 kQ
Cio 1/O 5 I L 2% - - 5 - pF

1. MR B OCHSF IR R . HERE TSR, AAEAE =R,

%£/100mV.

W RAEAR AR 5| AT e ) L (508, U s H o v R e TR R A

EHEANR R AR BT A — AN ATTT R IPMOS/NMOS SE 3L .

Veap /245 10 & IR L

F 10 i L #52 CMOS F TTL ARA(AFHHRATACE), EAIRRIESE T 2 8™ %1 CMOS L2 TTL £
£

IR R

GPIOGH FH % A/ s 1) AT AWK U sl Y 22 ak+/-12mA HL . 2B PR, 1O BEIR %50 H a0 AR IE SX S FeL iR
AR 4.2 45 H ) 4E500 i K AE 1H -

oos W N
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BRARER R, % 4-31 41 H S BORAE PR EIR (25 °C)RT Vop fit HELHLE /T & 38 4-4 I ES 3. T
[ 1/O iy I ER 2 2% CMOS A1 TTL 1.

ERREAK

FITA 110 5t T Voo 1 3RHR ) FLiAE
E{H IVDD(E 4-2).
JIA 1O ity RIS A Vss 3L HE PR FELALAEL
B RAEAE IVSS(EE 4-2).

A1, Nk MCU 7£ Vss Lt BoKis

www.nationstech.com

R, ik MCU fE Vop FIREUP B KIZ 1T L, AR

freait, ARE

i 2450 i K

I 2 %)

R 429 FT 10 I3hEE /13RO
s loH, loL, loH, loL, fr
VDD=3.3V | VDD=3.3V VDD=2.3V VDD=2.3V
2 2.7 33 1.9 2.3 mA
4 5.7 6.6 4.1 4.6 mA
8 11.2 13.3 8 9.3 mA
12 16.8 19.9 12.1 13.9 mA
1 BBHRE, AEAER .
# 4-30 TC 10 IEFhRE 1RO
IR lon, loL, lon, loL, B fir
VDD=3.3V | VDD=3.3V VDD=2.3V VDD=2.3V
2 8.1 6.1 31 45 mA
4 16.2 12.2 6.2 9.1 mA
8 283 214 10.9 16 mA
12 441 335 17.2 25.2 mA
1 BBHRE, AEAEF P,
R 4-31 F i i RARES
ine) 2 1 B/ME BRKE Hhr
Voo=3.3V, loL®=2/4/8/12 VSS 0.4
VoL@ AR P
Voo=2.3V, loL®=2/4/8/12 VSS 0.4
Vop=3.3V, lon®=2/4/8/12 2.4 A v
VoH® it e P
Vop=2.3V, loH®=2/4/8/12 2 Voo
1o TR H R ho b AR 25 G 22 4-27h 45 HH IR 00 R R ATUE AR, RIS Lo PRSI A 1O BRI il BT A~ B i Ivss o
2. BT IR o AU A IE AR 4-27h 45 LA S R AIUEAR, (RIS Lo SR (T 1O RN 425 1l Ib) AN R i Ivoo -
3. HZGEIHAL, A I,
4. SEBRIRBNEE S WK 4-29.
5.  PC13,PC14,PCISAELLTEHI P .
A HH 22 e TR AR

126 /187
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BRARREA U, R 4-32 F15% 4-33 FIH IS B PR IR (25 °O) R L LR R 538 4-4 ISR AHI RS 21

+ 4-32 HHEEGSE (TC10) ©

Cew | ®E % 4t BOME | RO | A
C=50pF, 2.7 V< Vpp3.6 V - 19
C=50 pF, 2.3 V<Vpp<2.7V - 10
C=30 pF, 2.7 V<Vp0<3.6 V - ”
Fmax® BRI C=30 pF, 2.3 V=Vpp=2.7 V - 16 MHz
C=10 pF, 2.7 V<Vpp<3.6 V - 84
C=10 pF, 2.3 V<Vpp<2.7V - 48
00 C=50 pF, 2.7 V< Vop<3.6 V - 179
C=50 pF, 2.3 V<Vpp=2.7 V - 335
ot v P 2RO R FF | C=30 pF, 2.7 V<Vpp<3.6 V - 11
titf :};'Eiﬁ? gﬁ WPEEET 50 5F, 23 Vavor2 T v - 20.6 "
C=10 pF, 2.7 V<V0op<3.6 V - 41
C=10pF, 23 V<Vpp=2.7 V - 77
C=50pF, 2.7 V< Vpp<3.6 V - 51
C=50 pF, 2.3 V<Vpp<2.7V - 32
C=30 pF, 2.7 V<Vp0<3.6 V - a5
Fmax® BRI C=30 pF, 2.3 V=Vop=2.7 V - 45 MHz
C=10 pF, 2.7 V<Vpp<3.6 V - 2292
C=10 pF, 2.3 V=Vpp=2.7 V - 118
01 C=50 pF, 2.7 V< Vop<3.6 V - 66
C=50 pF, 2.3 V<Vpp=2.7 V - 9.9
Bt e P B ES NBE | C=30 pF, 2.7 V<Vpp<3.6 V - 41
bl :};'Eiﬁiﬁ g{a& WPERET SR 23 Vaver2 T v - 77 ns
C=10 pF, 2.7 V<Vpp<3.6 V - 17
C=10 pF, 23 V<Vpp=2.7 V - 31
C=50 pF, 2.7 V<Vpp<3.6 VO - o7
C=50 pF, 23 V<Vpp=2.7 V® - 16
C=30 pF, 2.7 V<Vpp<3.6 VO - 123
Fmax® | BoxAiE C=30 pF, 23 V=Vop=2.7 VO . - MHz
C=10 pF, 2.7 V<Vpp<3.6 VO - 339
10 C=10 pF, 23 V<Vpp=2.7 V® - 185
C=50 pF, 2.7 V<Vpp<3.6 VO - 392
Wyt P EE T % | C=50 pF, 2.3 VEVo0=2.7 VO . .
b/ E};'Ei?ﬁ] gﬁ WPHELT 30 oF, 27 Vavor3 6 VO - 5l e
C=30 pF, 23 V<Vpp=2.7 V® - 161
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C=10 pF, 2.7 V<Vpp<3.6 V® - 1.06
C=10 pF, 2.3 V<Vpp<2.7 V¥ - 108
C=50 pF, 2.7 V<Vpp<3.6 V¥ - 138
C=50 pF, 2.3 V<Vpp<2.7 V® - 69
C=30 pF, 2.7 V<Vpp<3.6 V¥ - 215
Fmax(® AR C=30 pF, 2.3 V=Vop<2.7 V@ - o | M
C=10 pF, 2.7 V<Vpp<3.6 V® - 467
C=10 pF, 2.3 V<Vpp=<2.7 V® - 260
1 C=50 pF, 2.7 V<Vpp<3.6 V® - 952
C=50 pF, 2.3 V<Vpp<2.7 V@ - 505
i B SE R RS R B | C=30 pF, 2.7 V<Vpp<3.6 V® - 16
t/t(® ETﬁﬁgﬁ@?ﬁ%%¥ C=30 pF. 23 VVor 27 VO - 29 ns
C=10 pF, 2.7 V<Vpp<3.6 V@ - 0.77
C=10 pF, 2.3 V<Vpp<2.7 V@ - 1385
1. WIHRIE.
2. EEIIRIE AT
(tr+tf) < 2/3T
WAt < 120T
45%< i ¥ <55
3. FREI AN TR iE 23 e SO BT 90% AT 10% 2 fH),  BAK 10% FiT 90% 2 [H .
4. EHMMERS.
R 4-33 Fli [ REE (FT1I0) ©
Cwm | S 5% 4t RME | RO | A
C=50 pF, 2.7 V< Vop<3.6 V - 13
C=50 pF, 2.3 V<Vpp<2.7 V - 6
C=30 pF, 2.7 V<Vpp<3.6 V - 20
Fmax® B KA C=30 pF, 2.3 V<Vpo=<2.7 V - 10 MHz
C=10 pF, 2.7 V<Vop<3.6 V - 46
00 C=10 pF, 2.3 V<Vpp<2.7 V - 24
Fast C=50 pF, 2.7 V< Vpp<3.6 V - 26.4
C=50 pF, 2.3 V<Vpp<2.7 V - 488
Bt e T B HSNBE | C=30 pF, 2.7 V<Vpp<3.6 V - 17
it E};'Eﬁﬁ] gﬁ WTPEIRST T E3g R 23 Vavoo2 7 v - 311 ns
C=10 pF, 2.7 V<Vpp<3.6 V - 77
C=10 pF, 2.3 V<Vpp<2.7 V - 136
01 Fmax® N C=50pF, 2.7 V<Vpp3.6 V - 26 MHz
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Fast C=50 pF, 2.3 V<Vpp<2.7 V - 13
C=30 pF, 2.7 V<Vpp<3.6 V - 40
C=30 pF, 2.3 V<Vpp<2.7V - 21
C=10 pF, 2.7 V<Vpp<3.6 V - 36
C=10 pF, 23 V=Vop=2.7V - 46
C=50 pF, 2.7 V< Vop<3.6 V - 13.2
C=50 pF, 2.3 V<Vpp<2.7V - 24.8
Bt e S BRSO N BR[| C=30 pF, 2.7 V<Vpp<3.6 V - 8.6
b/t Eﬂiﬁﬁgﬁ WPEREY e or 23 Vevoo2 T v - 161 ns
C=10 pF, 2.7 V<Vop<3.6 V - 4
C=10 pF, 2.3 V<Vpp<2.7V - 73
C=50 pF, 2.7 V<Vpp<3.6 VW - 50
C=50 pF, 2.3 V<Vpp<2.7 VW - 36
C=30 pF, 2.7 V<Vpp<3.6 VW - 75
Fmaxt® | BoRAE C=30 pF, 2.3 V<Vop=2.7 V® . 39 MHz
C=10 pF, 2.7 V<Vpp<3.6 VW - 151
C=10 pF, 2.3 V<Vpp<2.7 VW - 83
10 C=50 pF, 2.7 V<Vpp<3.6 VW - 6.97
C=50 pF, 2.3 V<Vpp<2.7 VW - 9.65
B v P B P B | C=30 pF, 2.7 V<Vpp<3.6 VI - 4.66
t/t® E}J‘Ijljiﬁiﬁ;’ﬂﬁ_j]ﬁ% HEPRREE g F. 23 VVoo2 7 VO - o ns
C=10 pF, 2.7 V<Vo0<3.6 V® - 226
C=10 pF, 2.3 V<Vpp=2.7 V¥ - 4
C=50 pF, 2.7 V<Vo0<3.6 V¥ - -
C=50 pF, 2.3 V=Vpp<2.7 VO - 38
VR C=30 pF, 2.7 V<Vb0<3.6 V¥ - 06 |
C=30 pF, 2.3 V=Vpp<2.7 VO - 55
C=10 pF, 2.7 V<Vop<3.6 V® - 202
" C=10 pF, 2.3 V<Vpp<2.7 V® - 113
Fast C=50 pF, 2.7 V<Vpp<3.6 V@ - 482
C=50 pF, 2.3 V<Vpp=2.7 VO - 8.9
B P B P R R | C=30 pF, 2.7 V<Vpp<3.6 VI - 3.28
to/ti®) Ezﬂj‘iﬁ%ﬁ FAL T 31 1 HL T C=30 pF. 23 VeV 027 VO - oo ns
C=10 pF, 2.7 V<Vpp<3.6 VW - 1.65
C=10 pF, 23 V=Vpp=2.7 VO - 208
1. HEHRIE.
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2. B RERIE SRR
(tr+th < 2/3 T
gt < 1/20T
45%< (5 ¥ L1 <55
3. RFERT AN bR A 23 5 SO BRI 90% AT 10% 20, BAK 10% £ 90% 2 [H] .
4. BERIMERS.
B 4-11 S\ H RE A i e L
9q96 1996
I I
I I
I I
I I
EXTERNAL OUTPUT on I |
CL I I
I I
I I
, traoyout | | taojout | |
| | | I |
| R
i T >
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”
A 4-12 tE5FER
DVDD VDD DVDD
Signal Input »| Chip core p Output /O » Signal
AN 50%
Input o
Input /<—DVDD p 50% VDD
+—Delay Delay
Qutput, 50% Output,
VDD 50% DVDD
4.3.15 NRST35| 4
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NRST 5| 4 ARSI {# H CMOS 1.2, WIBER— M GEBF I _ LR B, RPU(ZILEE 4-34). BRIEFR:HIUE
B, 2% 4-34 51| (S H0R A0 R IR 5 (25 °C) MM B F R A4 3 4-4 1261453 .

2% 4-34 NRST 5| itk
#s E 21 %M B/ ME HAIE BAE BAr
Vinrsmy® NRST #if N\ & B B & VSS 0.3* Vb v
Vinrsm)® NRST % = B FEL 0.7* Vbp Vbp
Vhys(NRST) NRST Jiti 2 f itk e %% L AR e 70 mV
Rpu 59 LR SR BE@ Vin=Vss 30 50 70 kQ
Vinrsm)® NRST i A S8 9% fik e VDD=3.3V 100 ns
VNrnrsT)® NRST i A FEHER ik VDD=3.3V 300 ns
1. HBEHRIE, AEA= RN,
2. ERHPEAET A EIER LR BE— AN A TR FIPMOSSEH . 1XMPMON/NMOSTH: 5% HLBHAR 7N (2 &5 10%)
& 4-13 2K NRST 5| JEH
VDD
External reset circuit™® Reu
NRST®
: _l_ — I _: i II:JT | Filter Internal reset
| |
I |
10.1uF
| oF I |
L I_ L
1. EEAEH.
2. HPRARIENRSTS| I AL RE S TR 4-34h I R KVIL(NRST) LA R, BRIMCUARBER B E A7
4.3.16 TIMSE Fif 8348k
# 4-35. K 4-36. K 4-37 F1K 4-38 H| H IS H B THIRIEE
AR N 2 DhRe o G bR FNIRR AR BP . PWM B ) RR MRS, 1 WL 4.3.14.
R 4-35 ATIM1/2/3/4 F5$£®
#e ¥ %A /M wmAE BAr
- 1 tTivx
trescrivg SEIN 5845 it ] e
frimxcLk= 300MHz 3.33 ns
fexr - 0 frimxcLk/2 MHz
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CH1 % CHA4 [1 € b} & AN R I gl A e frimxcLk= 300MHz 0 150 MHz
ResTim 5E I 287 A - - 16 bit
R T AR BT, 16 Sr it Eas - 1 65536 tTiMxcLK
tcounTER
i T 1 frimecLk= 300MHz | 0.00333 218 us
- - 65536Xx65536 trimMxcLK
tmax_count | B R AT RERTTHER "
frimxcLk= 300MHz - 14.3 S
1. HEWHHRE, AEAFRINER.
% 4-36 GTIMA1/2/3/4/5/6/7 Ktk ®
#s ZH A B/ME BAE B:<X 74
L - 1 - triMxcLK
tres(TIM) SE I 2% 43 e TR "
frimxcLk= 300MHz 3.33 - ns
I - 0 frimxcLk/2 MHz
fext CHL £ CHA4 1) 7E I s M BT I e 314
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
- - 65536Xx65536 trimxcLk
tmax_count | IRCNTTREMITHEL "
frimxcLk= 300MHz - 14.3 S
1. BEWRIE, AEA IR,
= 4-37 GTIMB1/2/3 {5 ®
w5 SH & B/ME BXE B
, N - 1 - tTiMxcLK
tres(TIM) SE I 2% 43 R TH] "
frimxcLk= 300MHz 3.33 - ns
- 0 frimxcLk/2 MHz
fexr CH1 % CHA [y 5 I 5240 S o 451 ”
frimxcLk= 300MHz 0 150 MHz
Restim SEIT 28 HER - - 16 bit
Eprite N iR VAR e di s - 1 65536 tTiMxcLK
tCOUNTER
o 5] B frimxcLk= 300MHz 0.00333 218 us
- - 65536Xx65536 trimxcLk
tmax_count | ICKTTREMITHEL "
frimxcLk= 300MHz - 14.3 S
1. BHEHRIE, AEAEFE PR,
F 4-38 LPTIM1/2/3/4/5 5O
w5 i %M B/ME BXE B
N s - 1 - trimMxcLk
tres(TIM) xTzHﬂ‘%'%é}##Hﬂ‘lEﬂ
frimxcLk= 150MHz 6.67 - ns
- 0 frimxcLk/2 MHz
fext IN2 il OUT 52 i 55 S e i i "
frimxcLk= 150MHz 0 75 MHz
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ResTim 5E I} 2% 43 R - - 16 bit
R T AR BT, 16 Sr it Eas - 1 65536 tTiMxcLK
tCOUNTER
b BH frimxcLk= 150MHz 0.00667 437 us
L - - 128x65536 trimMxcLK
tmax_count | B KTTREMITI4
frimxcLk= 150MHz - 55.9 ms

L HHRIE, A A,

4.3.17 SHRTIME i 28451t
MRS MR, 2 4-30 IS HLRAE I &3 4-4 (X025 A5 10 BR 25 25 A0 e el S ) B 3

% 4-39 SHRTIM #5®

w5 ZH %4 B/ME HAE = I N v
Ta SE I A PR IR ] fsHrTIM =312.5 MHz -40 - 105 <
fsHRTIM AT PLL K HER SHRTIM - - 3125 MHz
As per Ta conditions
tSHRTIM PN 3.2 - - ns
. fshrTim = 312.5MHz,
tRES(SHRTIM) PR K - 100 - ps
Ta from -40 to 105<C
RessHRTIM SE W 48 7 PR - - - 16 bit
- . - 0.125 - 16 tSHRTIM
tote BEIX B 8] Az A 25 B 4 ) 3
fshrTiM = 312.5MHz 0.4 - 51.2 ns
totr| / [toTF N - - - 511 toTe
tor| /e SEIX B ()G R (AE%ED
max fshrTiM = 312.5MHz 0.2 - 26.16 83
. - TBD TBD TBD fsHRTIM
ferrrrq U R A
fshrTiM = 312.5MHz TBD TBD TBD MHz
N o - TBD TBD TBD tSHRTIM
tistPw Hrigas om — koK
fsirTimM = 312.5MHz TBD TBD TBD 83

1 Bl TRIEER, R4 K.

% 4-40 SHRTIM SH# R (0581 SO,

5 i %M B/ME S RE BXE® L:=X(vA

M SHRTIM_FALTINX ¥7-% A\ 5]

tLAT(OR) B S ) 8 SiE IR i - 9 13
SHRTIM_CHxy % Hi 5| I 4% 6 2E1R

Tw(ALT) /N I ki 5 B - 6.4 - - ns
MELE 2 COMPX_INP %A 5 15

tiatear | BEIDLHECRRR R GE IR i - 23 40
SHRTIM_CHxy % Hi 5| I 4% 6 22 1R

1. WEZEEPFMrh SHRTIM 575 1k b (R 4 B
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2. BAREET IR, REE~NA,
# 4-41 SHRTIM STAMBEM: 1 2 10 F% H R (R EERHERO)
fhine) ¥ 4 R/AVE HEED RRE Bfr

M SHRTIM_EXEVx %54 A3

tateey) | BCFAMBEAENERAER | SHRTIM_CHxy fith 51 BT 4% 1% - 10 15
FEIR (30pF F#)

Tweev) | RADIMBELEK G - 6.4 - - ns

MELH#S COMPX_INP %\ 5

tuat(aeey) | AN SR RER | F SHRTIM_CHxy i i 51 B 1% - 24 42
PEIEIR (30pF %)

1. &M

I Tt b SHRTIM 5275 B SR 8 I8 B

2. BIRETRAELER, REAFANEA,
2 4-42 SHRTIM XFAMIEEM: 1 2 10 B9% H B (R R D)

s S48 M R/ME BAUE BRARMEC LA
M SHRTIM_EXEVX ¥ 55\ 5| [
tiaroeey | BCFAMERAFI S GEIR | B SHRTIM_CHxy fithi 51180 (30pF - 46 50 ns
HED ML REIERC
M. COMPxX_INP % N\ 5| fHIE]
tiareeey | BRAUANEBEEAE N ZEIR | SHRTIM_CHxy %t 5181 (30pF fit - 58 71 ns
HO MERHLER®
taeey | ER/ANMBEAERK T 6.4 - ns
M SHRTIM_EXEVx ¥5 i Ak
Toreew) BN A R 8 B 5y COMPxX_INP Z SHRTIM_CHxy %t - - 1 tsvrrin®
SR £ 3h
1. ESEHEP FM SHRTIM 55 10 7R 288 B -
2. BURETRIELR, REAMRA.
3. EBHURAE fonrmiv = 312.5 MHz I 45 Hi 1)
4. tsirrim =1/ fsurmivs Fsarmiv= 312.5 MHz.
& 4-43 SHRTIM FEIH N AaHO
i ¥ 1 B/AME HRE = IN -1 By
MM (3% SHRTIM_SCIN) 1
tW(SYNCIN) N — - 1 - - tsHRTIM
tresesr) | AT AMHBIE] A SR (i 8 A ) - - - 3 tsHRTIM
twsvcoun) | SHRTIM_SCOUT it #bkr 3t/ fSHRT.Mz's-lz.sMHz 511(.32 tSH:sT .
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4.3.18 SDRAM4E4

&l 4-14 SDRAM LR 7 B

| twW(SDRAM_CLK) |

SDRAMCLK/_\_/_\_/ \ / \ ;

\f\/‘\f\/

|
td(SDRAM_BA ‘_ ! —>]—<—th(SDRAM BA)
SDRAM_BA[L:0] X Bank i X
td(SDRAM_A) N N N N
e | ! ! !
| ] ] ]
SDRAM_A[12:0] X Row j X Column 0 X Column 1 X Column k X Columnn X
|

| —>——{=— th(SDRAM_A)

| |
H— td(SDRAM_NCE)
| | :

|
th(SDRAM_NCE)

1

I 7

SDRAM_NCE[X]

| | |

| | |

| | |

| | | | |

| td(SDRAM_NRAS) i | | | |

SDRAM_NRAS i:—/ | | | |

| I ol th(SDRAM_NRAS) I | | |

I | | ! | | | |

| ' ' | ! | |

| td(SDRAM_NCAS) i l | I th(SDRAM_NCAS) ! I

SDRAM_NCAS | | I I I

| I i T T | |

I ' ' T T T T

SDRAM_NWE / ' | | ' ' | | \_

| [ [ 15(SDRAM_DI) | | |

| ' S R M | | |
. | | | / |

SDRAM_D[31:0] | i } r\ Data 0 X Data 1 X Data k X Datan X

! l l {SDRAM_DI)

% 4-44 SDRAM it F ©

Symbol Parameter Min Max Unit

tu(SDRAM_CLK) | SDRAM_CLK f i 7.51(133M) -

ts(SDRAM_BA) AE i XA K0T (] - 4.0

tn(SDRAM_BA) A7 DR OR R I 1) TBD -

ts(SDRAM_A) Huhk (17131 A R 18] - 4.0

th(SDRAM_A) k(17 /51]) PR A=¢ I 1) TBD -
ts(SDRAM_NCE) e Akt [a] - 4.0
th(SDRAM_NCE) i R FR I [A] TBD - "
ta(SDRAM_NRAS) | SDRAM_NRAS 3 %] - 4.0
th(SDRAM_NRAS) | SDRAM_NRAS {f- £ ] TBD -
ta(SDRAM_NCAS) | SDRAM_NCAS 5 i i) - 4.0
th(SDRAM_NCAS) | SDRAM_NCAS {f-#H ] TBD -

ts(SDRAM_DI) AL DA VA ] 1.2 -
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Kl 4-15 SDRAM E i} 7B

| w(spraM cLk) |

SDRAM—"“'\/‘\)f\/‘\/f\/f\/‘\/‘\/

I
m(SDRAM_BAy—j—:«

—>]—<—th(SDRAM BA)

SDRAM_BA[1:0]

SDRAM_A[12:0]

SDRAM_NCE[X]

X Bank i
T T T
td(SDRAM_A)
LU DR ' | | |
I | [ | ) 1 1
X Row j X Column 0 X Column 1 X Column k X Columnn X
I
| —>'—'<— th(SDRAM_A)

1 | |
td(SDRAM_NCE)
| .

SDRAM_NRAS

T
1
th(SDRAM_NCE) |
)
I 7

I
T td(SDRAM_NRAS) |
|
|

o le th(sDRAM_NRAS)

SDRAM_NCAS

td(SDRAM_NCAS) 1
.

SDRAM_NWE

SDRAM_DI[31:0]

| I
td(SDRAM_DO)

:
|
| |
| |
' |
I |
| |
|
M |
' |
I I |
| |
| |
1
; T
' |
| |
1
! [
| |
|

th(SDRAM_NCAS) !

th(SDRAM_NWE) !

I

I

I

.

f

I

I

; ;
| td(SDRAMiNV\f)»‘%li
I

I

I

I

I

I

l

SDRAM_DQMI[3:0]

Byte Mask

| _.I—lq_ td(SDRAM_DQM) ! i I [

th(SDRAM_DQM)

% 4-45 SDRAM Bl F O

Symbol Parameter Min Max Unit

tu(SDRAM_CLK) SDRAM_CLK /3t 7.51(133M) -

ta(SDRAM_BA) A7 X ARFF IR 1] - 4.0

th(SDRAM_BA) A DX IR R I 8] TBD -

ts(SDRAM_A) ik (17/31) PrIERS [A] - 4.0

tn(SDRAM_A) Huhk (17/510) CREFI E] TBD - ns
ts(SDRAM_NCE) F I LR (8] - 4.0
th(SDRAM_NCE) i R FR I [A] TBD -
ta((SDRAM_NRAS) | SDRAM_NRAS {#$5ir 8] - 4.0
tn(SDRAM_NRAS) | SDRAM_NRAS {541 [a] TBD .
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ta((SDRAM_NCAS) | SDRAM_NCAS {#¥5irt [a] - 4.0
tn(SDRAM_NCAS) | SDRAM_NCAS {f:HF ] TBD
ts(SDRAM_NWE) B i BE AR RN ] - 4.0
thW(SDRAM_NWE) EfdiRe fREF ] TBD
ts(SDRAM_DO) HiA i o LR AR (] TBD
tn(SDRAM_DO) ROy it OR RN ) - 4.0
ts(SDRAM_DQM) At 7 7 A CR R B (1] TBD
tn(SDRAM_DQM) | %l 75 7 il O~ 5 A [7] - 4.0

4.3.19 F I 1R

£ 4-46 TWDG B RFIE/ MR AN TE] (LSI =32 KHz)

B PD[2:0] B/MHERL[11:0]=0 B ARHERL[11:0]=0xFFF By

14 000 0.125 512

18 001 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

1L i, AR .
R 4-47 WWDG F A/ B AL B (PCLK1 = 150MHz)

Wiy TIMERBJ1:0] /N KB i::¥ iy
/1 0 0.02728 445,54
12 1 0.05456 891.07 m
14 2 0.1088 1782.14 s
/8 3 0.2184 3564.29
1. HETHRIUE, ANEAFE PRI
4.3.20 IPCEE Ok

BRAEREAI UL, 3R 4-48 B S EORME FAREEIERE, fooka SR A Voo L H LR R & 4-4 (R ES 3],
7 A 12C B AP A bRE 12CO@ E M, (B W NERE]: SDA A1 SCL A2 “F R M5 I, Uit B oA s4
i, 7251 H A Vop 2 Al PMOS # #5141, (EASRIFLE.

1°C $2 RS T35 4-48, A M Nt R Dhae 51 EI(SDA A SCL)HIAFIE VEE, Z A8 4.3.14 75,
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F 4-48 I2C B OO
e - PR s PR+ EEARR g
Z BN | B | B | BK | ®A | Bk | BN EBX

fscL 12C B2 MA7R 0.0 100 0 400 0 1000 0 3400 KHz
thsTa) FEUG F5 A AR FF B [17] 4.0 - 0.6 - 0.26 - 0.16 - us
twscLL) SCL I IR [a] 4.7 - 13 - 0.5 - 0.16 - us
tuscLh) SCL I i S [a] 4.0 - 0.6 - 0.26 - 0.06 - us
tau(sTa) HERITRFAF RS | 47 - 0.6 - 0.26 - 0.16 - us
thspa) SDA Hffi PR 17 [1) 0 - 0 - 0 - 0 - us
tsu(spA) SDA LI (8] 250 - 100 - 50 - 10 - ns
ti(spa SCL=40

1A SDA A SCL |-} ] - | 1000 | 20 300 | - 120 | 10 ns
tr(SCL) SDA=80
tispa) X SCL=40
SDA Fl1 SCL & [A] - 300 - 300 - 120 10 ns
tf(SCL) SDA=80
tsy(s10) {57 1L 2% AR 42 ST ] 4.0 - 0.6 - 0.26 - 0.16 - us
15 R 2R I UR 2 A T
tw(sTO:STA) o . 4.7 - 13 - 0.5 - - - us
H] (2223 )

Cb B DLV NE TR - 400 - 400 - 400 - 400 pf
tvspa) Hdf A R [R] - 3.45 - 0.9 - 0.45 - 0.1 s
tv (acK) B2 A RIS ) - 3.45 - 0.9 - 0.45 - 0.1 us

Analog Analog Analog Analog
filter: filter: filter: filter:
s s - g 35ns. 35ns. 35ns. 35ns.
. i NIRRT TG AT AR P 2R 0 0 Digital 0 Digital 0 Digital 0 Digital s
sF H,](/q:ﬁg filter: up filter: up filter: up filter: up to
to 15 to 15 t015 15
12CCLK 12CCLK 12CCLK 12CCLK
period period period period
1. HBTHRIE, A7,
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Bl 4-16 I’C BEIEMBTE AR E R BED

vDD VDD

(2) (2)
4. 7KQ g . :
4, 7KQ 1009(3)

1°C Bus A SDA
W scL

(3)
100Q

Repeated Start
Start Condition ;Jndltlon

soA /(T
: ]

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.

4.3.21 SPI/12S4E etk

BRI UL, 3R 4-49 B ¥ SPI ZHURIZR 4-50 51 H 1) 12S SHUZ M MBI (25 C), feokx Z 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
4.3.14 #4510 I 4D .

& 4-49 SPI FFiE®
inc] 28 M R/ME HAE 2PN LR 1A
fsck SPI IR B 4 2.3<VDD<3.6 V - - 50 MHz
taunss) D NSS 237 [a] MR 2 - - -
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thovss) D NSS FrEE ] A 1 - -
0)
e | SCK R FVEAIITIE] | At Tpe-2 Tretk Tpaict2
w(SCKL)
tsuemr) D FHEF 1 - -
BV i N SLIN ]
toucsny (D NS 1 - -
thomny (D ) TR 4 - -
B NAR R 8]
tasp (D A 2 - -
taso) (D@ HGCHE i HA 7 [ B[] M 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 ()
MAET, 2.3<VDD<3.6 V - 12.5 17
tvmo) M
FHR - 1 3
thso) (! MAE 2.3<VDD<3.6 V 10 - -
F it o ORFR A JE]
thomoy (V FAE 0 - -
L HE®RIE, AEAF AR,
2. H/MERIRIRShHH SN, i KA R IE RIS B0 1 s KB ]
3. I/ MEFRIR I A 1N ], e KA R R IE SR 2R B T s BEAS I i K TR
B 4-17 SPI B FEE — MAEIRAT CLKPHA=0
CLKPHA=0
NSS input
P \ /, /|
: Lupnss) | te(scLk) o /7 | thinss) I I
< X ] » < > |
[ T N\ | |
— | |
CLKPOL=0 I | : ::W(SCLKH) : I : I :
| w(SCLKL) | | Il
I : | | | | I :
| J
CLiPoL=L : w/—\—/ :
I taso) | I tyso) | thso) | M Lais(so)
) | V(SO), 1(SCLK) |
!4_1 | D 1 Mtear D¢
T
MISO output 4< | : MSB out ><i Bit 6~1 out// LSB out >7
l
taugsy ||
(s1) : | ,
T
I
le thisn ;i
] '
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CLKPHA=1

NSS input \ /. {1

| T(scLk) . /7 t I

t e > NS

: Su(NSS) | : | :<_>I |
CLKPOL=0 | A |

| | Bwscikr) | | | : |

I I twscky I I | I I

I |<—>: | I I ! :

|
CLKPOL=1 | ! | I Y tysoLkg .

|t | I | It dis(SO)

a(S0) : : t o) * // th(sgz, ! f(SCLK)
1 1 4 I
T /7
MISO output >< : : MSB out >Q Bit 6~1 out >< LSB out Y
tausy |1ty
—> > /
77

vosie TN oY s’ X (L

W& S E T0.5Vop, FMHBCLN30pF. -
& 4-19 SPI BB — FAAK O

NSS input ///
L te(scLi) X |
CLKPHA=0 : '
CLKPOL=0 | ' |
I l [ : Il
I I | | Il
CLKPHA=0 : ' | '
CLKPOL=1 : | : :
I ' [ ! Il
I ' [ : I
CLKPHA=1 I | I

CLKPOL=0

| I I
| | |
I I I | l
I I I I
CLKPHA=1 | | | U teouo
CLKPOL=1 | trsox
t | W(SCLKH) | | ( )

|
| |
> | I ¢ fwiscLkn >
} h /.
|
|

|
|
|
MISO input //////////// MSB in i !r>< /Bit6~1in i >< LSB in XZHHHHN
thwny | '
MOSI output >< MSB ouht(Ml) i | /éit 6~1 out i !r>< LSB out ><
| tv(MOI) Mth(MO)

1.

W& 5% E +0.5Vop, AMHBCLN30pF.
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£ 4-50 I2S $5EO
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 ] - e :
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 4-20 1’S NERET PR CRREIHE0 O
L tecLk) X
), '|
CLKPOL=0
I I | I I
| | | | |
: I : I I
CLKPOL=1 ) |
| |
| tweLkm) : twelky) | : : . thows)
| ' | | 11
WS input \ | |
P | I : I i /// I thsp_sT)
tou ws) |<—>| | | wsb_sm) !4—>| )
} | -
_ - -2 | / Last bit
SD transmit >< Last bit transmit >< | MSB transmit >< Bit n transmit >< transmit
tsusp_sr)l thsp_sR)
4—»!4—»
| -
SD receive >< Last bit receive® >< MSB receive >< / Bit n receive >< lr‘ea:;il\)/g
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CLKPOL=0

tecLky

trcLk)

" "
I

trcLk)

| ! |
CLKPOL=1 —\—W
|
>

|
|
| 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 Rk AU
4.3.22 xSPI#: O 5§t
% 4-51 xSPI 7£ SDR AT K4 0@
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
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& 4-22 xSPI £ SDR R T B fF

I (CK)l !4 e L: L e P ok N| | Pl
Lo A f | h | Il
| | | | [ [ |
1/ I\ |
Clock | I | | | I S
| | | v oun I |t ©un | | | | |
I | | | I ' L
| —\
Data output <|i Do K | D1 X D2 ) SS
| 1 :
! ! I'[s(m)l th any I
"7 |
. / [
Data input \ DO | D1 I D2 —
I I 1
I |
(. |
(I |
& 4-52 xSPI 7E DTR X T HFE dE DQS)V
iae) ¥ %A B/ME HRUE BKE HBhr
Fex . 23V <VDD<36
1t XSPI B i 2 V.CLOAD = 20 pF - - TBD MHz
BuCKH) | X SPY IR G IS PRESCALER[7:0] = kw2 - lery/2+1
tw(ckL) EREEEES n=0135.. tcky2—1 - tcr)/2
NN cE S - - - 3
SF(IN)
L N (R - 15 : :
hf(IN) ns
DDR_DRIVE_EDGE=0 - - 5
ouT) | At HCE A T
DDR_DRIVE_EDGE=1 - teryld+ 1 tciy/4+1.25
TBD 35 - -
thr(ouT) % N N
0 T R
thiouT) i H A A O T TBD _— ) )
1. FrAEHEHT N\LAMPULSPIE.
2. HEIHRIE, AEAE= NN,
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Bl 4-23 xSPI £ DTR R F KR
ek ticuo tacLkh) tucLkr) ticLx
. -
Clock _/:_\_/ i N/ N\
b itbioury  thioum) troury  thioun v
— 3 —H —
Data output po{ § b1} f D2 D3 D4 | D5 }—o
' srny trdangy tsramy theong
i [/
Data input { Do x 01 X D2 x D3 x D4 X D5 )—a—
% 4-53 xSPI 7E DTR #3X F A4 (B DQS)//\L&A Hyperbus P ®
#5 ¥ %M B/ME HRE BAE 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 LA, CK
V - vDD =23V 922 - 1229
o0 | Fickss X v
CK FFE#, CK
V —_ VvDD =23 V 1000 - 1277
ODf(CK) *DCkﬁCX EEﬂZ
tw(cs) 35 v LTI ] - 3 *tck) - -
tv(DQ) B N RN TE] - 0 - -
s N BRI A K i 0 i i
Ve B} 4]
o N B I R R ) 0 i )
©9 fif i
¢ s Bk A A ) ) i 3xt
V(RWDQ) i il (CK)
tsr(DQ) ‘ 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) i HE L THAEE
A (] TBD - tickyld+ 1 tcry/4+1.25
N . TBD - - 5
troun, B BE TR
A5 (8] TBD - tcryld+ 0.5 t(cKy/4+0.75
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, ‘ TBD 35 - -
trriou) B H BE LR
I N
FEA [A] TBD tcky/4 - -
5 } TBD 35 - -
trroun, s e T BRI AR
FEH ] TBD tcky/4 - -
1. HEWHHRE, AEAFRINER.
2. ZHIIRWDSEIDQ f KA AR (1 F KA 22 /& +/-1.0ns
3. BIAF| AR TS A N ) B AR
& 4-24 xSPI Hyperbus B4 B 5 &
NeLK oo o b b, iu

e
| [ W W e B

L

& 4-25 xSPI Hyperbus B &5 7 &

,
'
H twics) ,
—! 1
H 1
— —
NCS ' i
' 1
il | tacc= Initial acct ' ' ek 1
1 ek ' ! I >
..................... \ . ; 2 E
CLK, NCLK : 3 i 8 ] 1
1 ! i
' '
i ; ! tuog . !
RWDS : : ; P i
H H ! ! Vo
: : — — i
1 i | 1 i i ! H
[4—————————————Latency cout ———» [ ! [ !
tyoun thoun :'w é kg‘,’i' - > '
- 1tuod) ' |
= o
. (2. A B - - P | f~Dn—\y—Dn—\Dn+17yDn+1y
DQ[7:0] {470 39:32 Y 31:24  23:16 | 15:8 | 7:0 } N BI A X B }_.
T ! ' '

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

Host drives DQ[7:0] and the memory drives RWDS
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& 4-26 xSPI Hyperbus 8} S} 5 &
i i
H tw(cs) H
—
| i '
NCS \ ’E
|<7 Read write recovery — Access latency —>| ' , tewo E
Voo | i 1
r H ! ] 1
..................... Lot ceeeeend ool [T B
H s ! : '
LK, NeLK oAb A A AR A L
RN e d et S R S o - T
tdwos) ' ' tyouny houn ! 1
- iHigh= 2x latency coufit ! ; ' H
RWDS _\: bow = 1x latency cout | H
: : : / \ : g
P i : T ’
! ' I ' H I
1 ' jJe——latencycoult —mm8 —m04 ! H !
1toun } troun Pl 1 touny
hag e e e
. 1 ! b l;_ I
. e - T— - - —\ I ol Dn—\/Dh+1y—Dn+1
DQ[7:0] ‘47'40X. 39:32 X31‘24|X23'16X 158 { 70 } —{_ X B:)C n x. A —
' ' ' ' ! ' ' 1
|<7C0mmand address 4>| Host drives DQ[7:0] and RWDS
Host drives DQ[7:0] and the memory drives RWDS

4.3.23 FEMCH:{

B RPHEAN

4-27 2 4-30 SR T PRI, & 4-54 B3R 457 45t T AR 7

4-27 e 4 5 F i SRAM/PSRAM/NOR 8BTS

e tw(NE) ::
|
| o 1 ‘I‘ ‘I
I<—_tV(NOEiNE) ':~ tw(NOE) r|~ > th(NE_NOE)
1
FEMC_NOE [ / |
l I
| I I
FEMC_NWE : |
|
—>|| :4— tva_NE) tha_NoE) :<+|
i 1
e J7///K 7777
Lo —
> [ *—te th(eL_NoE) |<—|->:
\ | |
FEMC_NBL[3:0] I | |
| |
| | = lt—th(pata ne)
|<— tsu(Data_NOE)—>'<_P: th(Data_NOE)
: < Lsu(Data_NE) > ! |
| |
FEMC_D[31:0] < Data X// //
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# 4-54 FHIERLE 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

4-28 F3pdE M 4 5 F i SRAM/PSRAM/NOR B #:E %

e tw(NE) ::
|
I
| | |
FEMC_NOE jjij}'l i ‘.:;; : : \
I |
:<—tV(NWE_NE) > : « twnwp————> > e _we)
I /
FEMC_NWE | |
|
—>: |<—tv(A_NE) thea NWE):<—>|
|
| I
FEMC_A[25:0] Address | X/// /
i — |
—>| =t h(BL_NWE) :<—>|
|
FEMC_NBL[3:0] M@( - I >|<////
|
I
| : |t
| | h(Data_NOE)
L | t
= ty(Data NE) > h(Da[afNWE)H_ﬂ |
| |
I |
. | '/
FEMC_DI[31:0] Data X/////
I N \
I
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# 4-55 R IE R L E A SRAM/PSRAM/NOR B#{EHHFO@
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

& 4-29 75 BB A PSRAM/NOR B#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 \ /{
% 4-56 T35 ML E F ) PSRAM/NOR SRR FO@)
=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

& 4-30 §35 5285 F PSRAM/NOR E#{EH ¥

I
[
_\L
I
I
FEMC_NOE i i i 5 /4
I

FEMC_NWE

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

tw(NE)

FEMC_NEx

l———ty(vwE _NE) rle

DNN\Y

tw(NWEy P> thne )

/A

th(BL_NWE)|atp——p|

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

X777/

L
—PI—|<— tya_NE) —»—ta— typaa nroy)
I I

|
I‘_>Ith(Data7NWE)

Data

X/

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

I<_tw(NAD\/)_>|

# 4-57 35 B E K PSRAM/NOR S #/ERFOO

M

B/ME® BAE® LKA
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tw(Ng) FEMC_NEAK ] TBD TBD —
tyNWE_NE) FEMC_NEx{&ZFEMC_NWE(K& TBD TBD ”
twnwe) FEMC_NWE(&HT (8] TBD ) "
thve_nwe) FEMC_NWE % 2 FEMC_NE i {55 1 [1] TBD TBD s
tya NE) FEMC_NEX{KZFEMC_AH R TBD TBD "
tynADV_NE) FEMC_NEx{& ZFEMC_NADV1 TBD TBD -
twNADV) FEMC_NADV/®& i ] TBD TBD "
th(AD_NADV) FEMC_NADV &2 JEFEMC_AD (k) A 25 fri-E S 8] TBD TBD ns
thea NwE) FEMC_NWE 5 2 J5 [y i G451 [F) TBD TBD "
tyBL_NE) FEMC_NEX{X ZFEMC_NBLA %k 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
4-31 2 4-34 Won T FP M, 3R 4-58 B3 4-61 45t 1 NI T
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E 4-31 FIPdEE 252 F NOR/PSRAM #EAY /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~ |

LSUNWAITV-CLKH) * th(clLkH-NWAITV)

i
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& 4-58 FPIE R L& E F 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
& 4-32 FPIEE H PSRAM i 5

| | | |
¢ | | | |
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

Giae] ¥ 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
& 4-33 252 Al 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_ADI31:0] , :
| | |
| |
| |
|

|

/]

evewarr— 777777777T777717 17\

T
|
tsu(NIY\IAITV—CLKH)

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

_____\___
N

§
N

th(CLKH-NWAITV)
|
I

—
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& 4-60 [ 2 Al NOR/PSRAM £k FF (OO

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

& 4-34 [735 5 F PSRAM it

| |

| |
(T ) G PE—

| |

TN |
FEMC _CLK h \
| |

|
FEMC_NEx laeLkLng)

- tw(cLk)

tacLk

\ ,
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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# 4-61 F25H 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
4-35 2 8] 4-36 {7~ 7 NAND HI

4-35 NAND 4] 83323/ W %

FEMC_NCEX Low

ALE(FEMC_AL17) I '
CLE(FEMC_A16) X X

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

FEMC_NOE J \ /:/

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

FEMC.PlS o) T
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B 4-36 NAND #5188 S/
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
£ 4-62 NANA AR A H B P4 e O
it 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 4-37 NAND ¥ S 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 4-38 NAND 45188 SR
FEMC_NCEx _Low
|
ALE(FEMC_A17) X |
CLE(FEMC_A16) X
: : I th(NwE-ALE) :
lyaLenwe) - >t tw(nwey > ;: >
| | '
|
|
FEMC_NWE J \I /
|
: |
| I
FEMC_NOE J : I . J
- l4(D-NWE) gl
tynwE-D) H r_th(NWE-D)_’:
. VA '
FEMC_D[15:0] ( )7
R 4-63 NAND [NFEEE AR R
e S B/ME BXE =T A
tw(NOE) FEMC_NOE 1} [a] 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. BHEHHRE, AEAERE R,
R A-64 45 T AR
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F 4-39 NAND ] 85 /E S %
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.prs ) LTI T D——

El 4-40 NAND 5 H1| 8 B3R T#

FEMC_NCEx _Low

|
ALE(FEMC_A17) X X
CLE(FEMC_A16) |

|

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

(ALENWE) >t tw(NWEY >l >

| | '

FEMC_NWE J \I /

FEMC_NOE J
! |
|
FEMC_DI[15:0] ( )7

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

F 4-64 NAND R KB oo

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,
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5 S w/ME BAE Bfr
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& 2 J& ZFEMC_D[15:01%38 & %k TBD TBD ns
twnwe) FEMC_NWE/K ] [d] TBD TBD ns
tvNWE-D) FEMC_NWE{X ZFEMC_D[15:0]¥#i A %% TBD TBD ns
th(NWE-D) FEMC_NWE i 4 FEMC_D[15:0] 4 3% TBD TBD ns
ta(ALE-NWE) FEMC_NWEfK 2§ ZZFEMC_ALEF &L TBD TBD ns
th(NWE-ALE) FEMC_NWE®= £FEMC_ALE % TBD TBD ns
td(ALE-NOE) FEMC_NOE{XZ Hi ZFEMC_ALEA % TBD TBD ns
th(NOE-ALE) FEMC_NOE= ZFEMC_ALETL TBD TBD ns

1. HEHHRE, AEARE R IR,
4.3.24 USB_HS_DualRolef§F1H
¥ 4-66 USBHS ELJ B 4%t
5 B35 % B/AME | BBME | BXE v
Voo @ USB T.{EHLIE - 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 () —
WARY ViLse B BRI o H R (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 FaE RS IR - 45 - Q
HS FUNCTIONALITY
DIHS Zor N REUE (HS) - 0.1 - - \Y
VemHs Z2 5y JLRLIE HI(HS) - -50 - 500
PNEER G N
VHssQ HS 43 A 8 - 100 - 150
VHsDsC HS W I 3B - 525 - 625 mvV
VoLHs P A FEL T R 45Q 7% -10 - 10
i PO N
VoHHS i 8 e FEL T LR 45Q 13K 360 400 440
1. HEEHEIE, AEA PR,
161/ 187 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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% 4-67 USBHS I 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
ThsF 20y T BERT [A](HS) - 500 - - ps
VCRS Bt B URAE XL (FS/LS) - 1.3 - 2 \%

1 mBehRE, AR P,

4.3.25 BEHIZ R L% (CAN) B S S
5 36 Nt 2 F T8 31 BI(CAN. TX A1 CAN RX)AFHERERS, 1% TL5S 4.3.14 77,

4.3.26 ZEBFZHAEESDMMC)YRE

BRAERE UL, 3R 4-68 S BRMEAT &R 4-4 FAFHIAETRE . frox IR Vopa B HL AL S B A5 21

% 4-68 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,

162 /187 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



ay

%

2.
3.

(4

. ERIgA Nation

CL =20 pF.

N

ERREAK

FEPERE IR, Bl 5 O FFARUE A RE LA RAE I S5 NN TR 3 11

www.nationstech.com

& 4-41 SD R
L '6/(6 S BESEE—
twiekH) | twieky
CK / /
tov ton
D, CMD output X X
tisu tin
D, CMD input X
& 4-42 SD BRI
CK
tov ton
<_
D, CMD output X
& 4-43 SDMMC DDR A3k
D input valid data valid data
tisu | tH tisu | tH
B tw(ckH) N
CK / \ /
- tw(cky) %
tov tov
toH to
D output valid data valid data
163 /187
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4.3.27 P (Ethernet)2 O 4%

BRAEREAI UL, 3R 4-69. 3R 4-70. K 4-71. R 42 NS EUEHERHTT AR 4-4 MEMFFIABREQR2S °C) frok
B Vpp fit B H R S5 3

% 4-69 7| T MDIO/SMA I LLA M MAC IS, B 4-44 5oR5 T AH R I R

% 4-69 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

& 4-44 MDIO/SMA i F &

le

< tMbC

ETH_MDC / \

taovpio)

ETH_MDIO(O) X >_

tsuvpi0) thivpio)
ETH_MDIO(I)

% 4-70 51 T RMI LU MAC I, B 4-45 o 1 AH N s e 1

A

% 4-70 RMII i ¢
w5 K B/ME HRE BXE E:<F VA

tsu(RXD) BB i SN ] 2 - - ns
tih(RXD) BB R RN 1] 1.6 - - ns
tsucrs. Dv) | BRIV B HE A R S TR 2 - - ns
tincrs_pvy | BRIV B A RCAR $E N ) 1.6 - - ns
td(TXEN) RIEAL R SO IR N TH] - - 9.3 ns
td(TxD) RIBEHEAG AL IR I 8] - - 9.3 ns

164 /187 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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& 4-45 RMII B)F B

RMIl_REF_CLK / \ / \

tarxen)
tarxo)

RMII_TX_EN
RMII_TXD[1:0]

/
A

Lurxo), o Ll o linRxD)
tsucrs_pV) tinccrs_pv)

RMII_RXD[1:0]
RMII_CRS_DV

R ATLIIH T MIIIBUKR MAC I, [l 4-46 5o T HSE (96 7

& 4-71 MII i 7
Gincs SH fB/AME HARE BAME AL
tsuRxD) FRUSCEHR 3 ST ) 25 - - ns
tinRXD) FEWCER (R FF I (1] 0.5 - - ns
tsu(ov) KA WG 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 T (7] - - 12.0 ns
td(TxD) RIEHHEA AR I ] - - 12.0 ns
B 4-46 MII i 7B

GMII_RX_CLK

tsu(RXD) tin(RxD)

tsu(ER) tin(ER)
GMII_RXDI[7:0] v tin(Dv)
GMII_RX_DV
GMII_RX_ER
GTX_CLK

taTxo)

GMII_TX_EN Y
GMIIL_TXD[7:0]

F 47251 T GMIN LUK MAC IR, B 4-47 SR T AN I 2 B

165/187 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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# 4-72 GMII i 5
w5 B2l B/ME HRIE BXE E::¥iv
tsu(RXD) BB ST TR 25 - - ns
tin(RxD) BB E ORI (7] 0.5 - - ns
tsuov) KAl A R L [A] 25 - - ns
tinov) BHE A R R ] 0.5 - - ns
tsu(ER) %l%@jﬁﬂ— ]“ﬂ 2.5 - - ns
tinEr) B iR ORI (7] 0.5 - - ns
td(TXEN) JRIEAL BEA ROE IR I [H] - - 3.0 ns
ta(TxD) RIEEHEA SO IR I 8] - - 3.0 ns
& 4-47 GMII it 7 /&

GMIl_RX_CLK

tsu(rRxD) tih(RXD)

tsu(er) tih(ER)
GMII_RXD[7:0] tsuov) tin(Dv)
GMII_RX_DV
GMII_RX_ER
GTX_CLK

tyrxo)
GMII_TX EN X
GMIL_TXD[7:0]
166 /187 ARt BR A ® Nations Technologies Inc.
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4.3.28 FFA % O (DVP)E O
#* 4-73 JE/n T DVP #1055 104, Kl 4-48 BoR T HHRHIR 7.

B 4-48 DVP O &

1/PIXCLK
| |

T W WV NV

|
P—= Ly

|
HSYNC *I

H tsuvsyie)

|
\l

VSYNC
|

tsupata) : thoata)

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

& 4-73 DVP 5 53 AR
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 % \ 2 37 i i) - 3 ns
tsu(vsyne)
t )
HHSTNG HSYNC/VSYNC %t N AR FE 8] - 1
th(vsyNe)
167 /187 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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4.3.29 LCDE /R EH|#(LCDC)EM

BrRAERE UL, R 4-74 S BURE TG R 4-4 AP IIFREEREQ2S °C)s fucik S A Vopa L H Hl 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
F 4-74 LCDC it
w5 S B/ME BAE L:<Viv
2.3<vDD<3.6V
ferk LCDC I} ¥ Hh A e - 100 MHz
20pF
DcLk LCDC i i Hi o5 Ll 45 55 %
tw(cLkH) o N N
e e RSP IRFR], ARG LS [) twcLky//2-0.5 | twcLky//2+0.5
tw(cLKL)
twoaTa) HOH 0 1 T ) 2.3<VDD<3.6V, foik = 100M - 8.01 e
thpATA) H i S OR RIS (8] 1.2
tv
(HSYNO) 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,
168/ 187 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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& 4-49 LCDC /KFi FHER
| ek |
[ |
L1
LCD_CLK | | | !
| I |
| | | | | | |
LCD_VSYNC | | | | | | | |
| weswnol | | | | th(HSYNC) _.l_l._
| g | | | | |
| : — ! —
LCD_HSYNC | \ | A | | | | |
I beeeees |t 05 | | | | | |
Y
I | [T | | | |
Lco pe | I I 1 I I I \ |
- | | | | | | |
I | | | |
I | |
| | | N(DATA>—»|JI-—| | |
| | | I | |
LCD_R[0:7] ; Y Pixel |
LCD._B[0:7] | o |
| I I —>—|<— th(DATA) I I
I | | [ | |
I | | ! | |
- > > e >
| HSYNC + Horizontal Active ' Horizontal
| width back porch width back porch |
[ |
| One line !
169/ 187 E R AR B PR & Nations Technologies Inc.
g
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& 4-50 LCDC FE I FHER

| ek |

"l
I -

LCD_CLK | | |

|
I
| tv(VSYNC)_J_
S

.....

é

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

He

|

LCD_R[0:7] t
LCD_G[0:7] X M lines data |
LCD_BJ0:7] :
| ! T t

| ' l |

| | l |

l< L . . J

I VSYNC | Vertical | Active | Vertical |

width back porch . width back porch
» |
| One frame :
170/ 187 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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4.3.30 ZT = - A PHISHRIFIR B 2RI (DSMU)YRHE

BRAEREUEEE, 3R 4-75 IS EURAME T A K 4-4 AR PR L (25 °C)s frouk SZE AT Voo Ak HL 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 D4 PE &5 4.3.14.

£ 4-75 DSMU B BS54

iing ] % w/ME | HRME BAE AL
fosmu
(1/Toswo) DSMU H & 2.3V < VDD < 3.63V - - 300
2.3< VDD <3.63 V,SPI 1 (SITP[1:0]=0,1), ) ) 20
AR 4o 3 (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 #[1 (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)
fekout At B e AT 2R 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)
" St 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
E/}C E 3 =] =291 H (CKOU *i
AR A ) 2.3V < VDD < 3.63V, iz 0 TDINAL (2*CKOUTD
TManchester CEYR B (SITP[1:0]=2,3), YT - IV)*TDSMU
#) I BT (SPICLKSEL[1:0]!=0) CEiM“ CLK
171/187 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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Bl 4-51 DSMU 3E38 Wk 230t 5 &
>
ﬁZ
¥
|c|> @) 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 O< 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 e XXX X
a s
> | | : | |
HESN AW e Watll o\
< | | | !
Dl | | | : :
- |
> 2lsms N/ WA\ A
.é (8 I Lafudiadin I ro==\ :f---\ : 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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4.3.31 2R EEHRBADCOBSSH

BRAERE R, ¢ 4-76 (OB HUR I 3¢ 4-4 HOZ A HUFFBHEE (25 °C)s fuouk ST Voo (B R IR 72
#,

R BERFS AT AR

% 4-76 ADC J§1t:
®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 KREFF I L BH 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 o 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 AN BEIIRING 56, HORH N PHLHTRINFIR AL 8] ff0f 2 56 22 FL AR WL3& 4-77.
% 4-77 ADC KFERT RO

LI Rin (kQ) B/ NREERTE (ns)
0 50
0.45 100
12-bit 0.7 150
0.95 200
1.95 400
1731187 Rt AAZ 6 AR A 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.

% 478 ADC R — B IRATIAA 0

% S% RS SRy A Hpy
ET® LREIRE frcLk =200 MHz, fapc =20 MHz, TBD -
EO® % iR % sample rate=3.33M sps, TBD -
Vopba=3.3V, Ta=25<
Jr £ Gl bk 5 g AT .
ED POY Ll 22 WAL {EADCREEZ IR HET 1) 3
EL etz Vgers= 2.5V, B +.4 - .
N LSB
ET® EEIRE frcLk =200 MHz, faoc =20 MHz, TBD -
R sample rate=3.33M sps,
@ .
EO kit Vooa=33V, Ta=25<T 8D
ED T R i & & EADCRIHE 2 JE 3ET Y 2 -
TR Virers= 3.3V ZE /1K
EL B BT ReF AP ey :

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,

1741187 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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K 4-52 ADC F5 5451

@ 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
& 4-53 fF ADC SR 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 4-76.

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 .

1757187 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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4.3.32 120 B EE IR (DAC) B S SH

BARds i i, R 4-79 AR 4-80 MBS EURME T A 4-4 A HIIRBEIRFE (25 °C)~ oLk SE A Vopa fiLHL

www.nationstech.com

H R I = A 2
%+ 4-79 DAC 1MSPS §5
- 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+ IEZHEHE DAC ¥ th A7 G 1, Fr AN P atiess | 2.4@ VDDA \Y,
V/Rer- MSHHE VSSA
DAC %t EHE] VSSA TBD
RL G AR AT RIS 1) £ 3 L BH _ kQ
T IT %3] VDDA TBD
Ro it B BT DAC iy th 2 b 5 A 11.59 15 16.21 kQ
X Wt Es T I TBD pF
CL Uitk :
i H 22 s oG P 50
DAC OUT B SRR I TBD TBD \Y;
- DAC_OUT %t HiJ&
=N B )
A HH 2 AR S 1) 0 VRer+
| TE AR (R HLEE 0 DAC Bt 296 543 732
A
> 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 2 34T 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
AL RN B BRI 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
176/ 187

ARt BR A ® Nations Technologies Inc.
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Middle code offset for 1 trim code
Voffset VREF+ =3.6V - - 1500 uv
step
Tk, BAFE
_ TBD TBD TBD
R AT 0x800
Vi T, MANEKE
lopbapac) | DAC consumption from VDDA TBD TBD TBD pA
0xF1C
MR | T, M 6 . 1
] 0x800
TRk, FAFE
B TBD TBD TBD
R AR T 0x800
H Tk, WNEKE
Iobvipac) | DAC consumption from VREF+ TBD TBD TBD HA
0xF1C
WMk | THRER, WAhE
) 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
2 18] 1) I 22)
R T 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. HEEIHERE, AEAFE RN,
2. AR A ESR,
% 4-80 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
e PEAN R (AEARHY i = A S
INL A5 0 FNARAG 4095 . [8] fH 12 45 8] 1) i CL <50 pF, no RL -5 - 5 LSB
%)
1777187 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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10%-90% 10 - 22
5%-95% 13 - 29
VDD >2.7, filiHi—4 o
‘ 1%-99% - - 46
o 32lsb 53
BEE R (VEHE: 10 A2 NS A
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
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4.3.33 LB 2% (COMP)f3:18:
AR I, % 4-81 (B KUR M T4 3 4-4 R4 P IKBR B E2S °C). oLk SR Vopa 1t Hi Hi FE Il
F,

& 4-81 LB IS
fine) 23 4 RAME | #BME | BRKRE | A
Vopa LSRN - 2.3 - 3.6
\Y%
Vin N UG - 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 LU e B3 SN ) 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 -
[Eplati - 50 -
. Static - 146 -
Comparator consumption from _
Ibba With 50 kHz 100 mV LA
VDDA _ _ - 150 .
overdrive square signal

1 HBHRIE, AR PR,

179 /187 R AR AR 4375 PR /> 5] Nations Technologies Inc.

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



any, . <\
%, EREAKNation §

4.3.34 HES %P3 (VREFBUF)54E
BRI, % 4-82 (B KUR M T4 3 4-4 RS P IKBRBEILEQ2S °C). oLk SR Vopa b Hi Hi FE Il

www.nationstech.com

F,
& 4-82 HESEZHERRED
=) 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
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4.3.35 IR EAR RER (TS )de it
FRAEREAIULE, % 4-83 KIS ER MR G K 4-4 %A I BERE (25 °C) froLk SZE AT Vopa fit H HL
ECI
R 4-83 IREAL RS
s 25 R/AME HAUE RRHE Bfr
T Vsense X Tl B R 2t - +3 TBD <
Avg_Slope® PR 3.1 -3.4 -4.15 mv/e
Vao® £ 30€ B (17 /& - 1.37 \Y
tstarT® LI A 4 10 us
Ts_temp@®) L HUR R, ADC SRFEHT [H) 2 s

1 WEZRGHETRIE, AR Pl
2. WBCHRIE, AR .
3. ERAEHISRAEI (8] T DL ek SR i 2 A TR E

4.3.36 B E M Vpar
FrAERF AL, K 4-84 FIZR 4-85 IS EUR T AR 4-4 MR E (25 °C)s fack SR A Vopa i HL
LR A 2
2% 4-84 Vpar W5 28454
e E 24 B/ME SLRIfE BoRAE BAr
R Veart ) HL BELF - 75 KQ
Q Vear ll & 1) H A5 - 4
Er® Q bRz -10 10 %
tsvbat® BEEL Veat fi \BT 1) ADC SFA¥ B [i] 2 us
1. HEHHRE, AEAP IR,
£ 4-85 Vpar 75 L
#E E 24 /ME SR BRH BT
R ¥ 72 AL R BELRS 7 1 - 10 KQ
R
> LT 70 P PRI o 2 ; 3 KQ
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5.1 LQFP176 334 R~}

D /i
N \QE— e <ymbal Dimension in_mm Dimensioh in inc
D« A I 4 Min | Nom | Max Min | Nom
) A — | —lie0 || — ] —
! 89 — |o.z7)|[ocon | —
iinnonananananamoanguo AN AnnanAnAnani T
2 .35 . 45 0.055
wy - =" b 0.17 ] 0.22]0.27 0.009
g ) = b1 7] 0.20] 0.23 7]0.008]0.008
= } | E c 09 | 0.14] 0.20 0.006]0.008
E = ci 0.12] 0.16 0.005 |0.008
= = D 26.00|26.15 1.024 [1.030
= = D1 |23.80|24.00|24.10 0.949
= = E / F 25.85|26.00|26.15 411.030
= _ + _ = /_2: E LS L Ei  ]23.80]24.00[24.10 0.945
= = /N SECTION A—A ] 0.50 BSC ) BSC
g = _— L 0.45 [ 0.60 [ 0.75 || 0.018]0.024]0.030
= = L1 1.00 REF 0.039 REF
= = WITH PLATING b A R |oo8] — | — |lo — | —
= L; | R: |o008| — [020 —
= | = c ‘ cl I 2 U’:P —— 35 —
g5 P B A " A I R - - :
175.:\/ ==rt] L z i B 0 — — o — | —
N BASE b1 A e 11 s [z 13
e OO @/- ' ei T 1;: PN | éw =
[ — ) SECTION B-B ccc 0.08 0.003
A“‘; T T \|\\||\\H||H||\|||\ﬁffﬁ‘ﬁ‘ﬁ:ﬁ‘ﬁffﬁ‘ﬁ‘ﬁﬁ‘ﬁ‘ﬁffﬁ‘ﬁ’ﬁ‘ﬁﬂ:.\” J’ TISEATING PLANE
At By =
o B b Elecel]
NOTE. =
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5.2 UFBGA176+25 R~
.
4%
E’ E —[aaaC
- Dimenslon In mm Dimenslon In Inch
Symbol
Ball A1 E MIN_| NOM [ MAX [ MIN | NOM | MAX
a \ A 0,819 | 1.000 | 1.081 | 0036 | 0.039 | 0,043
| A1 | 0,480 | D210 | 0,260 | 0,006 | 0,008 | 0,010
| CAVITY AZ | 0726 | 0.790 | 0.854 | 0029 | 0,031 | 0,084
| M ece]C — A3 0,480 | D530 | 0580 | 0,019 | 0021 | 0023
\ i A5 0.220 | 0.260 | 0300 | 0009 | 0.010 | 0.012
\ 2 E 9,900 | 10,000 [ 10100 [ 0380 | 0384 | D38
1 A Tebb]C ! < 4 D 5.900 | 10.000 | 10.100 | 0,390 | 0.384 | 0,398
| I.‘ 9 E1 — 9100 | — — 0,358 —
. D1 — |80 | — — [ o388 | —
4 4 L a v — - ) — | oes0 | — — o002 [ —
| \ SOLDER BALL _ b 0.260 | 0310 | 0.360 | 0070 | 0.012 | 0,014
\ R — < fAan 0,150 0,006
| = fe A bbb 0,100 0.004
= =] O\ SEATING PLANE
| = 0,100 0,004
:é\ ddd 0,100 0.004
1
N Lo eee 0,150 0.006
! DETAIL = "A i 0.080 0.003
AD A EW MD/ME 15115
TOP VIE SE 0550 T 0.026
sD 0.650 [ 0.026
SN
{ I‘I |
! |
N7 : " f\ j = NOTE
e =~ I\ AT . .
DETAIL A SIDE VIEW 1. CONTROLLING DIMENSION : MILLIMETER
£l é\ PRIMARY DATUM C AND SEATING PLANE ARE
A

B[, [Peee@[C[A[E
* gl

sh

R

P

N

"

L

K

J

'

6

F

£

b

B ) (e}

slooo 2o o (s}

Arlzats67 b
BOTTOM VIEW

121314

[}

DEFINED BY THE SPHERICAL CROWNS
THE SOLDER BALLS.
MEASURED

/A DIMENSION b

1S

OF

AT THE MAXIMUM

SOLDER BALL DIAMETER, PARALLEL TO

PRIMARY DATUM C.
4. SPECIAL
(SPIL STANDARD).

CHARACTERISTICS C

CLASS: & ddd

cce

Ay THE PATTERN OF PIN 1 FIDUCIAL IS FOR

REFERENCE ONLY.
6. BALL PLACEMENT
BGA PAD SOLDER

SE

us

MASK OPENING

SOLOER BALL.
0.275 mm.

300 mm
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4%
£ £laaalC
|Z| Symbel M\V\?‘men:zr’\lim mr:AAX le?lmanrsllgl:ﬂm ‘"T’IAX

A 1.009 1.050 1171 0040 | 0043 | 0.046

Al 0.250 | 0300 | 0350 | 0.010 | 0.012 | 0014
A2 0726 | 0790 | 0854 | 0029 0.031 0.034

Il
1 Hecc]C \ A3 | 0480 | 0530 | 0580 | 0019 | 0021 | 0.023
‘ \ A5 | 0.220 | 0.260 | 0.300 | 0.009 | 0.010 | 0.012
1 E [13.900 | 14.000 | 14.100 | 0547 | 0551 | 0555
| i E - D | 13500 | 14.000 | 14.100 | 0547 | 0551 | 0555
E1 — [fzeo0 | — — [osos | =
7 o1 — [iz800 | — — [os0s | —
e — loso0 | — — oo | —
b | 0360 | 0410 | 0480 | 0014 | 0016 | 0.018
T aaa 0.150 0.006
bbb 0.100 0.004
e 0.100 0.004
add 0.130 0.005
cos 0.150 0.008
[ 0.080 0.003
MDIME 1717
SE 0.800 | 0.031
sD 0.800 | 0.031
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5.4 22 i BH

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

A H 3] #HiE

V1.0.0 2025.04.29 | 1, WIUERA

1, #hN78 4.3.7 BT D REEE s

2, PLL flfan N B b fe /ME T B2 31 4MHz,  PLL F % 55t /N 8 %1 400MHz;
3, Mk N32H785BKL7, N32H785BIL7 /= fh Al 5

V1.1.0 2025.08.19 | 4, MR LQFP208 4 25

5, ¥h 78 T — LR H s

6, {25 A logo

7, Wi 4.3.13 fERH AR E
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() SRR Z H
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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 .
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oAty B 75 SRR YERRAE AT AR o

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

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