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(4 BEREK

N32H787 BAEF M

N32H787 F 4K H mitE e %K . ARM Cortex-M7 W% 2 £, 181785 Eik 600MHz, SCREXUR BV flis 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 LIKMIEE#E 1, SCREFANE D (DVP) SR MIPIL,
TFT-LCD KAt JPEG W/ m i a8 f1 GPU, W B mith e s SEaE 1 Inik 51 %, SR AES/TDES. SHA.
SM4 %k, S TRNG EBEHLECR 488, CHF CRC8/16/32. £ ik 168 /> GPIO, S¢HFAIH AL HL .
LQFP176. TFBGA240+25 %}%%,

Reghetk

® XUZZEH) CPU (Cortex-M7 F1 Cortex-M4F)
B ARM Cortex-M7
—  32{ ARM Cortex-M7 W%, XUKSBEF sis 5L I0, SCFF DSP 454 F1 MPU
—  PNE 32KB #§4 Cache fll 32KB i ECC %4/ Cache 2277
—  fx 34 600MHz, 1284DMIPS
B ARM Cortex-M4F
— 3217 ARM Cortex-M4F W%+ FPU, S8 HRE(FaRefRi%da 4, SCHF DSP #54H1 MPU
— N E 16KB 184 Cache Z £ Al 16KB i i it e i) ¥ Cache 247, XFF Flash IE P nHATHEF 0 5547
—  ff FA 300MHz, 375DMIPS
o NETFMEE
—  2M/4M Byte J A Flash, SZHRFINEAAA#E . JEAEPATIEFIN B S B TR 7
— 1504KB P& SRAM, 3ZkF ECC i
¢ 1024KB TCM SRAM, A[Ft &4 D-TCM. I-TCM &k SRAM
€ 480KB /4 SRAM
—  4KB Backup SRAM, ¥ #f ECC

o TN
—  Run 5
—  SLEEP 3 AXI fiifg . AHB fiifg
—  Stop0 #i:: SRAM. TCM. RTC . LSE. IWDG {##¢
—  Stop2 #3X: Flash £iH#E, SRAM. TCM. RTC . LSE. IWDG. Backup SRAM. #1323 fEasfdifie, 1/0 {##F
—  Standby #i3{: Backup SRAM. RTC . IWDG. LSE. %4 {Z3%fiAE, SRAM. TCM %}
—  VBAT#i3{: Backup SRAM. RTC. LSE. &1} 2ifrasflife

1/190 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
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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, SZFRREIAEN T, SRR S FF 8KHz~192KHz
8 NN B £ DSMU ) PDM #3537 7o Xz 1
NEHEED

2/190 AR 47 PR 4 5] Nations Technologies Inc.
ok BRI R L X AL X R R 100 S EEREAKNE
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— 1~ FEMC( Flexible External Memory Controller) 171, &£8#=% 100 MHz, SRAM/PSRAM/Nor Flash 7 #F 16/32 fii £ %
JEFACE , NAND Flash 3CRF 8/16 1 445 9 J ] fic &
— 1S XSPIERI, SCHF 120418 A8 %6 B . EINATICE, A mik 133 MHz, #] I T4 SRAM. PSRAM Al Flash, SZHF
XIP
— 1/~ SDRAM £:[1, #* Hik 133 MHz
— 2/~ SDMMC #11, ¥ SD/SDIO 3.0. eMMC 451 #43X, #HZEHIA 104MHz
o F@pAEEN
— 2T RARRIE I (DVP), SCRF 8/10/12/16bit, 3 ik 110MHz
— 14> MIPI B R #(DSI), P& D-PHY
— 1ANTFT-LCD /R, XR#IE 24 fifI3H47807 RGB LCD, FHRMLFTA B S0, T EBEERSF LCD 1 TFT
B, 43 HE ik 1920x1080
— WHE 25D BUBALEEAS, SCRFEMGAE, el WRE, bt , SOEmUESE
Tt JPEG Znfitis o
B KX 168 GP10s, &iE GPIOs X 5V i E (FE VDD =3.3V+/-10%5 4 )
FALIZH] Cordic MNIERR, STIF=ARBONIHRBOME, SCRF AN HIH
Delta Sigma #E 3R B 56 (DSMU)
B BN EIEIE S FMAC, 8 FIR. IR BB
3R DMA i 88, @M R XFF 8 lE, 1> MDMA SZH 16 MlEiE, BERMIE & B Kbk E ]
Bic
RTC SER I SF, SCRFESTIERN, MOEM, AR, SKRA SN S
o ERIHEES
— 2 16 {7t Ak P E I THEGER (SHRTIML/ SHRTIMR), - i il A B2 100ps, BN ks B e N T80 1/ E e i 4540 6
A~ 16bit AE R #5500, BN ER 8 RICHE 2 AMOLEE, SR 12 AN PWM B Bk 6 %3 B4 PWM 4t
— 4/ 16bit EERTFEE, TR, HAMGL , ERmIBRM A ThEE, s 3.3ns; AN ER LG 6 Ml
SLIFEIE, Hod 4 ANIEE SRR 4% BA PWM it
— 10/ 16 LB E I 83 (GTIMAL~7/GTIMB1~3), fANERSS 4 MOLIEIE, TR, frd i, PWM Ak
— 4 32bit FEAE N HHH A (BTIM1~4)
— 5/ 16bit I FEE K 3 (LPTIM1~5), A T{E4E Stop2 B T
— 2x 24bit SysTick. 2x 14bit & A& [ JHI(WWDG). 2x 12bit #1377 [ 141 IWDG)
o ZHEHNX
— ¥ SWDITAG fEL R0
— T ¥F USB. USART Bootloader
o ARk
— FLASHH Zik 4 M4y X, SCREAE I
— ZFFER (WRP) , ZFMELRY (RDP) £54¢ (LO/L1/L2)
— WEEEEEEANES %, X AES/TDES. SHA. SM4 &%

3/190 AR 47 PR 4 5] Nations Technologies Inc.
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— XHFRARD), RPN TR, LT SCRPAME AR N

— SCHPIR R
® OTP 3¢ 128 AL UCID
o %KM

— LAEH VL

¢ 23V-36V

— SHEHRTIE: -40C~125T
o iE

— USB IF

— IEC61508 SIL2
o EH%E

— LQFP176(24mm x 24mm)

— TFBGA240+25(14mmx14mm)

o THHE

5

i)

=

=)

N32H787xxx7

N32H7871KL7, N32H787I1L7, N32H787XKB7, N32H787XIB7

41190

R4 AR f7FR 4 7 Nations Technologies Inc.

1% +86-755-86309900 (5 E.: +86-755-86169100
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N32H787 R K = EREXUZSEH) . ARM Cortex-M7 W% 4%, IS T4 mik 600MHz, SCHFXUR EE I slia HA
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 LICKMEE#EE L, SCREELTFAINLIEED (DVP) « SCFF MIPLL TFT-LCD ¥ Atif -
JPEG f/Fgm i f1 GPU, W B myERe e SO ik 51 %8, SCFF AES/TDES. SHA. SM4 5k, 3CFF TRNG
HRENLEC R RS, SCHF CRC8/16/32, CHF£ 1A 168 4N GPIO, X RFHIEI B KA HE LQFP176. TFBGA240+25 %,
N32H787 Z 51, i v] i€ TAET-40C £+105C (il EVaHE, fLHdE 2.3V £ 3.6V, A2 FDFER .

Bl 1-1 25 Tz R0 S A HE

5/190 AR 47 PR 4 5] Nations Technologies Inc.
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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 N32H787 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
6/190

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|

R4 AR f7FR 4 7 Nations Technologies Inc.

Hohik s
GERR R
S =

GPITTRS L X AL X B IR R 109 5 E AR KE
+86-755-86309900 f£HE.: +86-755-86169100
info@nationstech.com H&: 518057
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1.1 fr B FN

N32H78 VKLZ7EC
. | | PRI B
N: Nations EC: 3¥fEtherCAT
MCU[ﬁdﬁn T H: ASCFFEtherCA
32. 321 ‘aragg&
. REE

0 2=
Eﬂiﬂi 7: -40°C~105C
H: =tEae
MCU N #% ‘
7: ARM Cortex-M7 . H
. L: LQFP
vl

B: BGA
87: 87%7%
5| A% FlashZ &
A: 169/ |: 2048KB
I: 176 K: 4096KB
B: 208
X: 2400
77190 [F R AR BR 24 5] Nations Technologies Inc.

ikl ERINT R L X R AL X S ERER 109 5 [H REAKE
1% +86-755-86309900 (5 E.: +86-755-86169100
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# 1-1 N32H787 A% %A &
BEgHE N32H787IKL7 N32H78711L7 N32H787XKB7 N32H787XIB7
Flash (KB) 4096 2048 4096 2048
TCM 1024
S(Té'\)/l System RAM 480
Backup RAM 4
b M7 600MHz
M4 300MHz
TAEHRE 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
UART
— LPUART 2
mEEN USBHS X
Dual Role
CAN FD 8
10/100M ETH 1
10/100/1000M 1
ETH
SDRAM Yes
§RAT R -
FEMC Yes
SDMMC 2
12bit ADC 3
12bit DAC 244D
3 '\lcl:]r;]::élgf 2 External channels
b 4
VREFBUF Yes
K& LCDC Yes

8/190 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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MIPI Yes
GPU Yes
JPEG Yes
DVP 2
GPIO 114 168
DMA 3
Number of channels 24Channel
MDMA 1
Number of channels 16Channel
FVE SR DES/3DES. AES. SHAI1/SHA224/SHA256. SM4. CRC8/16/CRC32
TR EHEY (RDP/WRP) | M. %425
B LQFP176 TFBGA240+25
VE:
1. 44 DAC{ZHEX WiEH:, e 2| GPIO L

9/190

A AR A3 F7 PR 22 5] Nations Technologies Inc.

Hhhib: PRINTTRS (X R AL X SRR 109 5 E R{TA KE
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2 TheEe i
2.1 Kb 28 N 1%

N32H787 £ 51| 2313 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 SCRF I 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

10/190 R AR5 4 PR 24 7] Nations Technologies Inc.
Hohk: VRINTRG L X AL X R IR 109 SEREARAKE
Fif: +86-755-86309900 f%I1: +86-755-86169100
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"

B =X DSP 54

2.1.3 MPU

MPU BA7 ATHE B AR R YE . B SCVFE R % 16 DRI X, X829 X3 AT LR e % 8 M
SLEF XA, Ho R A E Xkt ik . K/ NRTEYE, RIS 32B ~ 4GB (R FhENAE, HIEHAT ARV R
i, S AN B

2.2 FFhE%

N32H787 £ % #efhHA Flash, X/NaJBLE (I AT SRAM FIAN AR, W FEMC. SDRAM. xSPI2. ]
HC B R R SRR AL T AR IR R R AR P 575 R N A7 YR AT 2 X 1 R, DMETE N R AR FPARRS K. B K/
AN BE T THI SR AGE M MERERLAET, ek, AN ROM FIMEWIUE 5] SIn#fE P 2451 5.

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 ik 0x2400 0000

® f; K 512KB [ AXI RAM 2(5 ITCM Fil DTCM #t=), i Hihil->A 0x2402 0000

® /i K 512KB [ AXI RAM 3(5 ITCM il DTCM 3L =), B Hitik>A 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 Mt Fhtik: 0x3000 0000.

128 KB [f] AHB SRAM2 55 £/ il: 0x3002 0000

32 KB (1) AHB SRAM3 # Bt 21| H ki 0x3004 0000,

32 KB ] AHB SRAMA4 # I diit Fi| 141k 0x3004 8000,

32 KB ] AHB SRAMS # It Fi| 141k 0x3005 0000,

AHB SRAM 5 37> B PN, 5 CANFD1-8 3£52, Iy CANFD %4l i buffer.

%14 SRAM

11/190 H RAZ AR R4 PR 2 5 Nations Technologies Inc.
Hohl: RIS L K EHAL X SRR 109 SEREAKE
H1E: +86-755-86309900 f5H.: +86-755-86169100
lR4%: info@nationstech.com H(%w: 518057



ay

%, EREK Nation G

(4 ERREAK Www.nationstech.com

%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 24 RAM #REL & 4|45 5(ECC). ] LIS % H () ECC M #3(ECCMON) B AT JFEBL E . 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
N32H787 & %4344 32KB ik Ak ROM, WEf 2k OXIFFF0000. L& —AN/N S SIMEAEF, ©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 £

JREN N AR IEH 51T BOOTROM REF7 5, N FH AR Fr W ABCR AR 48 38 150 7 Hh ) BOOTADDR_M7 A

Flash/ TCM/SRAM J 5 .

i 1 N #:BOOTROM #2 /il id USARTL B¢ USBL H2Us b -HAZFF 548, A7 AiffE Flash/ TCM/SRAM Hr.

£ 2-1 boot FEFR,
HEHFT .
BOOT
5IM (OTP_SYS_CFG_BTM) Bt g
0 10x5AAS and 10x4884 Boot Application boot from Flash/ TCM/SRAM
1 10xSAAS and !0x4884 Serial Download Built communication with Host by UART or USB
* 0x5AAS Boot Application boot from Flash/TCM/SRAM
* 0x4884 Serial Download Built communication with Host by UART or USB
2.4 BEHEITR
12 /190 R AR5 4 PR 24 7] Nations Technologies Inc.
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) EIREoK Nation &

BEREK www.nationstech.com

4hERHLYE: VDD. VDDA. VREF. VBAT. VDDSMPS. VDDLDO. VDD33USB, VDDDSI. H# VDD &t
FHVR, FEAMBRS. MRS, VDDA AN R, FELHIIML AR VREF ALK
RS E I, DAREE SR E . VBAT iEH: I, Nt fdtdi)i. VDDSMPS 2y DCDC SMPS fiHi;
VDDLDO 7 LDO fiH (fZHFEHIRS, fBIN NC) 3 VDD33USB 2 USB PHY fitHi; VDDDSI 4 MIPI-
DSI PHY ki,

5 AN HE R,

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

B Vpplk: HEVEHIA 2.3V~3.63V, FE K SMPS, Main LDO. K4 GPIO. HSE. HSI. PLL.
POR/PDR. BOR. PVD. USBPHY, DSIPHY it

B Vopalh: 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 Vopppl®: HIEN0.9V~0.99V, FEZ A CPU. SRAM. RCC. TRNG. USB PHY %+ DSI PHY %7
B AR 73 AR it L . VDDD 183 7y VDDDRET, VDDDMAIN -~ 535,
€ VDDDRET ##: & LPUART. LPTIMER . EXTI %5, HIEA VDDD, A T K.
& VDDDMAIN#%: B RNELZ AXI. AHB. APB B ZRiE L %%; #5810 SPI. 12C. UART;

SENEE ATIMER. GTIMER. BTIMER Z5fitdi . FR60 8 4 F (197 s s

CM7 THLESEL: 5 CM7 %, TCM memory K% #%

MDMA ¥ IH: 7 MDMA,;

HRTIML FHJEsk: A% HRTIMER 1 (%07 ik

HRTIM2 F-HJiik: 7 HRTIMER 2 %07 s

HRTIMAFE FHJfiK: 4 HRTIMERL 1 HRTEIMER2 J: = /] HRTIMER H UL i i

HSC1 T HLFIR: A5 w541 USB1 Al Ethernet 1;

HSC2 T HiiI: A& mEil 5454 USB2. Ethernet 2 &2 SDMMC 2;

GRAPHICS FHiJi : % GPU. DVP1. DVP2. LCDC. JPEG CODEC #il MIPI-DSI Z:4#
Heo

PAb - H S FL ST OCBR CMT7 A% T R G BB A 1, L As) e pR45 il

B Vpppekdk: HE N 0.9V~0.99V, FE N PWR. Backup SRAM. RTC. WKUP 5|l NRST.
PC13/14/15. #1 IOM. IWDG, RCC_BKP Al Backup #7724 fit i .
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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 FH AN 2 A7 HL .

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

N32H787 7 £f TR T FER 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 A STOPO A i, EXTIAE 5 1] 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 _EAMEENAES . IWDG EAi. WKUP 5| JI_Ef)iA#s . RTC MefEEL RTC (1) [ b e iR 0t
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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, KZA /0 5114 T & PR A

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%
R A AR R AT A AR R . I B TR R G L BRSSPI AR I B DL R LS phy (USB.
DSI...) HZHEm i,
® 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 AR5 WLAT CRAF RV I 1 AMBE 48 A B
® 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¥
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
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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]
WEE . SEMA4 SR AE— AR ZENLHIR LU 577 sk BUE B 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
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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
@E '_.:ll'TCM AXI SRAM i ARM
- 23
2 % VMU CMa
N o g
g 3
= o
2.5D IPEG K
BA-D_'\:A-] I_‘EPHJI_L:[:CJLCODEC SDMM iy z anes| | [ares
g g 2 2 16k8 | | | 16KB
b5
= 4 L b
Mae"]
1288
Mae"]
— | 128KB
"AFIB SRAM3
= il
AHB SRAMA
64KB
o] ]
AXI ROM
—+ By
128KB
R
Ry
@
o]
;
r
64-bit AXI bus matrix 32-bit AHB bus matrix
DAP-AP1 l
2% )
o Bus multiplexer Ax | ApB " o 4KB
S —— asterinterface
64-bitbus [ Shveinterface
32-bit AHB bus matrix
18/190 FRBEAR A3 A FR A F] Nations Technologies Inc.

Hohib: SRR L SR AL X R RS 109 5 B RE A KE
Fif: +86-755-86309900 f%I1: +86-755-86169100
lR4%: info@nationstech.com H(%w: 518057



’:;: Elgiﬁm NaéliEoﬁQ % Www.nationstech.com
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 FEA) 22 103E DMA 15 RS AR B IRSE . B9 56 00IE v A ZBR Hil %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
RAF 5 I AT G A A (1) DMA 18 3K K A2 4%

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—ANEE AN P AE T RIE R P A 2 1S [F) DMA B IE e 42
FERHEM T
EHRE
B 54 AMBA 2.0 brifE
B AHB W$ZH——H 7% DMA #4795
B
- RE)\NEE, ANENE bR N AN ETE
- HANEE—— R A R A
- AgmARIEIE R S
B AHB EH:0
— 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
LI
~ XFFRFRINAE. WAFRIAME . MBI A DR AN RSN DMA 2%
- JEid APB M5 APB 4 £ Z [A1iEAT DMA %

W AT E R A

W AT E IR AR T SR A 1D 23

B DesignWare AHB Lite R4t 1L E

B 55— DMA RKIER

B SCRF AHB AR VRIS AHB 452 1 EEARE UG iRl /i Hidk e CAD K 75 880 BE-32 (AR
T %

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

HuhkAE %
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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 OAJCE RS RN
W AJCE ORI
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 ANKITE DMA BAL GRS, VRSB H ARoh e A e UK RE (R SR A

) 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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TEFRPHR TR R 450 DMA f&4 1 P9 A7 B 25 1725

H T

£ SR B e D

Hh BT 2B R

- DMA 458 ik

- HuRH ek

- BAEEAES T
- HRREAE

- REE{FEEEH

Hh A R R i

BeEn

" ®H WYy @ E E B E E B E B RN

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 )

E¥i):

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
A (ECC) ARTThRETT 2] IE S LURF R AR I X L AR R 2, ey L A AR

- FIFO f7fif %42 11 1f) ECC 4 Thik

- M7 UID fF#ds 4 L i) ECC fR47 ThRE

- AXI EE N ECC A Tfe

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 .

& A E O 128 SEP L BT BN RR AR\ AN (0 SRR T 8 BN RN
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 fiHbhbAT, 1147thbbs], 4 DAFAAE 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 B ES AT A5 . FEVFZ BT, 58T SEH
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 f £ 2t 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 THERAME - A RIS mtEReE, 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 RS AR 2R, ISR LR A S nr e B e IR 2 AL G 1 1, DA R R A

b

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 | 1A S m R B G 2P e A 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 BT B8 (RTC)

RTC & —HELiaiT itdids, WEH It eiiitk, mHRACTELINRE, & BA B rh WA & 1k T )

ok
He o

FEAEM R

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 #:{. STOPO #:. STOP2 £z, STANDBY #z{fl VBAT )

RTC $ At 2 M i Y5 7] LU MCU AT AR T AERE S T e i (SLEEP #5230, STOPO #i:, STOP2 #
3. 1 STANDBY #iz{)
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2.23 /B FHEHAR(ADC)
12 17 ADC & IR VGE T 1Y sl B g% . 84 31~ ADC, ADCI1/ADC2 w] PLZH E X ADC;
ADC1/ADC2/ADC3 1] LLZH ik 3ADC. /> ADC 1% 20 NEFEIE, %N EiE R A/D ¥ HEiE v DL7E F

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
SCHAACRFE, 045 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 A
& HEIT R SR JE BRI R AR N
& ERRAE AT E AN A RS (GPIO Hiy N AR BN FTE I ST SRR Bl I R N e
B R
& TR REEEL R x1, x2, x4, X8, X16, x32, X64, X128, X256, X512, x1024
& HIRA AL 0-10 AT E
& 16 fiBIR A R A A
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
ARG FR . A DAC #H — ML 38, ATAOL AT 5 4. /EX DAC B0, 4 DAC BERT LUAl
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& FH DAC fi th 22 2% AR AR 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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4 AT LA 2R

NE A 64 0T A i) LR B R 2% U5 VREFL, VREF2

SCRPUBIET Bh, DR

WA E T E . AR

SCHF 4 AP YRR IR 55 4

Pe gl RnT a2 1/0 i Bk e i 2%, F TR S, OCREF_CLR SHF. RIZEZFAF. 7 A bl
gy NAEIE A AL 3% 1/0 B . VREFL. VREF2 A3 1) 12bit DAC [3E i 4
A R e, 7EBUE E LT RS AL e

RFEFS (Blanking) , FTACE 4 Blanking 19 B

COMP1/COMP2. COMP3/COMP4 HJ AZH il & M EL i %

AE I A TR 5 0K R G Sleep AR RS R

A TG BRI R

I TAC B R R/

G B TR R A

2.26 HEEZHEZ M4 (VREFBUF)
ZG A NE T HESEE 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 fif S 1~65536 2 [a] AT = B AL 4 4
IR
ik,

GTIMA1~7 16 11 |, 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 SR B AT AR TR, AEOS LT R SR, AT ST 22 % S

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 2 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 .
FEERFEL 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 & — AU % MBI 16 Rl 48, & i LAZEFTE DIREHIN F IR FFE T, LPTIM T AZERCA 1 3
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 iy it i, DA LAE{E SLEEP. STOPO #i1 STANDBY #x{

A DAVCHC S A A T FE e i

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

HOEITH (WWDG)

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

FERFEL R

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

& BEUHEERE /N T 0x40

& LIS THEERE R TR D AR IER, SN E
W AT
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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, HitXPMRLE, Frf 5 12C LRI A M & #0 n] LS 12C 2 2615 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

41/190 A% 6317 B 24 7] Nations Technologies Inc.
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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 FEE P WCR S (USART) & MasU T AT 8 Hak O, SR FRP e DIifE . W R E, UME
T 5 2R MR AT W R S e

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

B SRR AP

42 /190 R AR5 4 PR 24 7] 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 A A X [R] 20 3 AT I8 45

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

SCREZAPWIER: KIEEIRF AR NT . CTSARE. AR, #n o, Bttt . SN, &

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

USART 1" USARTS

UART9"UART15

SR

Y

Y

EZ ik

LIN

EEZEE

AR CEXDD

B e RN

TrDA ZLAME

DMA 8 U =

LRGN

= T Sl s Bl Bl s e

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

Y = SRR, N = ASCHFZE A

2.31 R TIFEIE FH 7 P BB (LPUART)

IR IhFEE ] 2B R 15 8% (LPUART) & —FMKII3E. W L. Fb

7B E8E . LPUART A LLHY LSE.

HSE. HSI. MSI. SYSCLK F1 PCLK #&fti s, 4i%$¢ 32.768kHz LSE 1E NI #0yER;, LPUART ®] L LA/E7E
STOPO/2 fRIFEME, % KIEA5E A A% 9600bps. LPUART S HFUBHE M lE . it 10 B Mg Sk, AT DAM:

fig b T STOPO/2 (%) CPU.

437190
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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 EAS . AER AL 1A AN BB A2 4% . FDCAN1&2&3&4 F 25 It 8 fith 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 X35, 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:

441190 R AR5 4 PR 24 7] Nations Technologies Inc.
Hohk: VRINTRG L X AL X R IR 109 SEREARAKE
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/)

Y ¥F CANFD, % 64 715

XHF CAN HiiR HEdsx

S FF AUTOSAR #iif

SCHE SAE J1939 frifE

SR O IE A ThRE

PN T IC L R 3RIR FIFO

PSR e B Rk R S SRR

W% 64 % g IX

% 2T HRIEGMIX

AT E 1) 3% FIFO B PA %1

AIHC B R IE AT FIFO

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

I B i R I

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

2.33 BATAMEBEO/NEZTHEL (SPI/I2S)

www.nationstech.com

SRR TR A IE A A SE L TTCAN 1240 2 2% ({N 3245 FDCAN1/2/3/4)

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

CRC &5,

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

(1 B AR BTSN E 5

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

P A B ik R

S ol e e RS b AR o7 T P

457190
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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%

SCRFIAERE: A xSPI A A2 8 AT T A PAFMRGTS . AN AE B B ds b b 22 W), R0
HA N A s8] o

TERHEIT

B 81 SRR DY/ )\ B

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

X #FMotorola SPI:

€ Standard/Dual/Quad/Octal SPI

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

DI I, B AR SR FDDRA% 46

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

FOVF 8/16/32 13 4 1 1)

4 FH132x32bit TX FIFOF132x32bit RX FIFO
X FDMA

XIPEE RSP, ALEEXIPE

46 /190 R AR5 4 PR 24 7] Nations Technologies Inc.
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& SRR
& SCRRPEETIR

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

B UHHE4TNAND FLASH. NOR FLASHFIPSRAM

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

SCRFZ AR HETIRE

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

USB il XA 4% 11 (USB HS Dual Role) , LA NFRK USBHS. USBHS % il % 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 Rl 4, AT EAME PHY 54, USBHS f] LAz RF USB 2.0 Hhist B LT DU R4 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 S7EFUSB 2.0 (480Mb/s) /4=iE (12Mb/s) Device #Est

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 -

®  TEJEHIMERELR IS A7 Gt 2 0k 16 AN Hh TN [R5 A i R
® (AR FIATERECE B A 20k 16 AN It g i ok
B Host iU~ EE—A RXFIFO. —NE W EAEf TX FIFO F1—N3E A WPEAL 4 TX FIFO
B Device BN E 1 XA A 0, BEE 84 IN i =Uf 8 4 OUT i i, IN 3 sUN OUT i st 241 AJ

477190 R AR5 4 PR 24 7] Nations Technologies Inc.
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Bo B oA EAL . TR L sk F B AL
B Device fzUL & — NI E RX FIFO fl1—A~ TX-OUT FIFO, &fL% 9 4~% A TX-IN FIFO
SCREEBTT T RE

2.36 ZEHFZEERSDMMC)

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

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

R

FHer SD T FbrdEALTE V3.00

Fex SD WH R4 LI v3.00

He#¥ SDIO FrifERLYE 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

B CSCFFNESL H DMA Te

2.37 DSI EHLDSI)

DSI F 42 HT5 MIPI DSI 75 on a8z L& H 4. MIPI DSI SEHLE fIl 38 /2 SEELAT A D Re 8 % O
MIPI DSI #E H5E LRI EhfE . B4t 7RG MIPI D-PHY Z I, eVFR 5 dsi 3210 s 2858

TERHEITT

KT =A DSI-2 |7 (BRERB 7133, K% P, lanmanagement)
W& MIPI D-PHY

Y FF 2048x1536 @30Hz

TR A Bk : RGB888/666/565-

48 /190 R AR5 4 PR 24 7] Nations Technologies Inc.
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B 16-bit RGB565

B 18-bit RGB666

B 24-bit RGB888
SRR A FIA AR 2
CRFRI Y R @

WO JHIESCRRAE
S FFEE (2.5 Gbit/s) D-PHY #:1E

» SCHF 1) 4 EIE .

SCRFREFLE TE
SCHFE ULPS
SCHRPESE AR ESE N BB ERAE

SCRFRFR AR ROE 2
SRR =AU 51 .
B FERE KRR K Mode.
B FERPFEF AR A
B STRPRAE

SRR AR S

2.38 FrEwma kgD (DVP)
DVP j&— ARG 58 KM CMOS Y2 E AL e 8210, wT LR 7 (Sl & P i SR &7 >R . f# 100MHz
G EmER, FAZ kB O AR AL SR ATk 200 Mbyte/s.

TR

W SCEF8AL. 107, 12 A0FH 16 ML G RIE AT
B SR 8 A7 10 7 ITU-R BT.656 #L4iks =K.

W YRR 8 AL 16 fZf YCbCr. YUV Fl RGB %#fi % K.
B R84, 10 fLAN 16 ALf Bayer HidE % .

B R R GE

B K ABENE DVP_PCLK. 7[F{5 5 DVP_VSYNC. 1T
B HA 320 x 8 717 FIFO 2008 = 48

B STRF FIFO B R

W SRR BB A U .

B SCRRESEBURI R A

mCRRE R

49/190

www.nationstech.com

it MCO #itht, B 48MHZ) , 454N CMOS 624 A% I S S At b

55 DVP_HSYNC #3517 FL
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B CRE MRS
—  YCbCr422 it 2.
— RGB565 #fidt A AL A -
— R4 H¥EPEG).

2.39 LCD ##il#% (LCDC)

LCD =i #s 4t 24 A7 HATH07 RGB LLE/K IR . EHFD . GRNEFEIRMEREE Y, XUES HiEm
3] LCD bk 4 A .

FERFEWTT

B 2417 RGB Jf1T4itlh (RGB888) .

B EER (CLUT) , fAEIE&E 256 MEit (256 x 24 bit) .
B ORI MR R, IR E e U
ARGB8888.

ABGR8888.

RGBAB88S8.

BGRA8888.

RGB565.

BGR565.

RGB88S.

W RN AR D BEAL B .
Bz, G, EENES TN 2bit.
fii H alpha {5 7P )= Z 1A RIGTR &

ks

[GAREVAC G NANGIE T

Gamma % IE .

A5 TN RE -

KV BN H B

AL

® 6 6 O 0 0 o

2.40 B FE T (GPU)
TR~ 25D GPU, HITHMARRGT S0 PiRE s QVEAELFREWE T MG ERR, 12317
T4,
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2.5D GPU CFFIEZD)Rean T -
W EE TR
& TARFAEMIE G
& HENLPUE S
L - PTwuks 8 i
& WS X [ S I AR S AT Y 5 RGB565 4l
m TR
€ 300M G EMEFRE (300MHz I Bl, HLifiKZR)
& TEAT
R hE R
& PUEIERAE T
5%
=M
WiBvii7
DUEE IR h 2
EIRI) Blit BAE, SCRRARG. BAd, e AR Alpha B &
BAUEB

I
=

® 6 6 6 0 o

N

m
& [ AlphailB&
& 1hor Alpha/Fit iR &
& Ji/HFRET: 0, 1, J5 Alpha, 1-J5 Alpha
B g
& 7 4096 x 4096 LUFE AN
& RIUGTISCHE G A% A
— ARGBS8888. rgha888. RGB888. BGR888. ARGB8565. RGBA5658. ARGB4444.
RGBA4444, ARGB1555. RGBAS5551. RGB565. AL88. AL44. AL17. AL8. AL4. AL2.

-t
&

AL1. ARGB2222. RGBA2222
¢ CLUT CEEEREL mMR7I#%A
— EHTHTA AL g
RLE 403 iR [k 45
& ZFEhhERE

— et

*
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— Hi
—  RWAFHF
— R

B X

& U 4096 x 4096

¢ ARGBS8888. rgha8s88. RGB833. BGR888. ARGB8565. RGBA5658. ARGB4444. RGBA4444
ARGB1555. RGBA5551. RGB565. A8. L8. AL17. ARGB2222. RGBA2222

& Ram: EE. I, Fhn, AR, AR
m PEREIOIE
& PEREIIEES
L RLIER R &
& AT RR VT K
2.41 BB 9mEEEE (JPEG)
SCHF—> JPEG Zmffthas, L IPEG Hs 45 0 A Hs 46 ) UGB IR EAT S B i, SCRF ISO/IEC 10918-1 #5
o
ENCODER SCHF 1) T Z D REU T«
S B ] {58 Motion JPEG A3 R0 fif
SCHE 8 A oy B R A
% SRR 3 P LAY
T HF 64K x 64K (¥ K EE KN
SCFE YChCr fI BW (IR EUZ 4 75 [A]
YCbCr/YUV4:4:4, 4:2:2, 4:2:0
AIACE Y JPEG SCAF S AR Al #
3 8w AR
AT R B R (FS AC KPS DC %)
B/NRIL G (MCU) [HE A 8x 8
DECODER SZ#F ) EZ IhREUNT -
B SRRSO Motion JPEG A5 R
W CRF 8 NS R AT
WSR3 M
B CFF 64K x 64K [ R B R/
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SCRF YCOCr #1 BW (JKFE)  EUZ B A 7% [R]
YCbCr/YUV4:4:4, 4:2:2, 4:2:0

FTC B 1) JPEG SCAFSKAE LR

34 8l g ALK

AATTHRFEERER (PIA AC RAMMA DC F)
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2.42 PAIXW (ETH)

N32H787 SZ AN LR M A i, ETHL 455 10/100/1000Mbps LAK K MAC, ETH2 45,55 10/100Mbps BL 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

RIEPRAE EAENHT A SFD

N PR AR i A O AL SR Bl Yy 32 FLRES

BTN R E 3 AR CRC FIH AR 74 (PAD)

PR FRHR AR, DASCHFRR M DU I B4 A0 8 ik 16KB (1284 LUK ) #ids £,

T A B CLIAI R (40~96 fir, LKy 8)

IEEE 802.3x it &2 2> AE I 424 AN AT BB TC R e i B s AR5 T 55 A 2 B . (U LT
PbhE 7 BB A S B e, DL RISEEIR A VLAN . BIRmiEe (s a sy ESs-2 R
FEHD

REZAHIAN . BB A VLAN b7%5

FEA LR, DB T30S K M S o 6
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SCHFAEN L B 4 s R 5L T PA S AEIE K VLAN FR2%

MAC Rx ¢

el 4t B B3R PAD Ml CRC
Fs At EMBRET 69 H0 SFD

R YRR [ A B PR o]

R otk g

~ 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

B o 1 K 0,3 9

- 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

OISR LI5S 3 2158 4 RS RRaT

MTL Tx 1 Rx i&# FH 4%

32 ML FS I GEF R HIFE 7 A1 MAC)

i FH TRT L 1¥) FIFO B s AT Hdi AL

s FH 60,3 B R0 010 A T 17 0, PO 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

TN AB B TR RE /) CBRIE BRI 64 7715

MTL Tx ¢t

2KB FL A7 AT 4 A5 B B fiE /1 1 3% FIFO
KK A LSRN A
Frfit e AR R (AR N CELE AR
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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
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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
R H R ARAS A

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

243 A TURB R THHEHEITL (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 i #dE CRC iHE I AE 4 AHB 4P E ] (HCLK) 58%

SCRAEM 32 (7 frds (Al Fl T Ilm i Bl A7)
b N L 0 T R TG L
SCRPR N B SR e o (ATRCED BEAT 7 Bl

2.44 ZEFIEAEETT (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%:

S FF DES X RRE L

® 7¥F DES fil 3DES Jinfif iz s

® TDES % #F 2KEY 1 3KEY i\
® ¥ CBC Ml ECB #1{

SR AES SRS

® U FF 128bit/1920bit/256bit % K B
® 7 CBC. ECB. CTR#{

HE SMA KPR

® 7 ¥FCBC. ECB fi{

SCRE SHA %3 532

® - kF SHA1/SHA224/SHA256/SHA384/SHA512
SCREBENLEL (RNG)

o UIFEPBENIEL (TRNG) FI{hBENLEL (PRNG) =

® S7¥F LSFR129 Jri b3

® I F XOR &I

® T FF FIPS-140 CAVP

SCRE RNG AU A SV R s 47
S FIFO it &

® 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

2.45 @ik 0 (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 IID%FGQ
vss [ | 109 ] vssosi
voo [ |25 108 vooosi
PF6 |: 2 107 :l DSI_CKN
pr7 [ |7 106 si_cke
pre [ |28 10| vssosi
pro [ |20 104[ | si_pon
pr10 [ |30 103 psi_oop
pHo-osc_IN |31 102 | vooosi
el [ Tne
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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®3-1EHEX

ESPS WIERE R ThRE

1/0 Fail-
B ES 25 | safe®

S )
B we | 3o BRik B

TFBGA240+ 25
LQFP176

TRACECLK
SP16_SCK
ETH1_MII_TXD3/ETH1_GMII_TXD3
GTIMB1_ETR
Cc3 1 PE2 10 | TT | Yes DVP2 DO -
FEMC_A23
USART5_RX

FDCAN4_TX

TRACEDO
ETH1_MII_TXD2/ETH1_GMII_TXD2
SHRTIM2_EEV
GTIMB1_BRK
D3 2 PE3 10 | TT | Yes DVP2 D1 -
FEMC_A19
USART5_TX

FDCAN4_RX

TRACED1
SP16_NSS
ETH2_PHY_INTN
SHRTIM1_FLT
GTIMB1_CHIN
D2 3 PE4 10 | FT | Yes DVPL D4 -
LCD_BO
FEMC_A20
USART6_RX
DSMU_DATIN3

TRACED2
SPI6_MISO
xSPI2_NCS1
GTIMBL_CH1P
D1 4 PE5 10 | TT | Yes DVP1_D6 -
LCD_GO
FEMC_A21
USART6_TX
DSMU_CKIN3

TRACED3
SPI6_MOSI
SHRTIM1_EEV
ATIML_BKIN2
E5 5 PE6 10 | FT | Yes GTIMBL CH? -
DVP1 D7
LCD G1

FEMC_A22

Al/B2 6 VSS

S
- 7 VDD S - - - -
S

Bl 8 VBAT - - VBAT -
RTC_OUT2

E4 - P18 10 FT Yes RTC TAMP2 -
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PWR_WKUP4
SPI7_SCK
ETH2_MII_TX_CLK
LPTIM3_IN1
SDMMC1_SEL
SDMMC2_SEL
FDCAN1 TX

E3 9 PC13

FT

Yes

RTC_OUT1
RTC_TAMP1
RTC_TS
PWR WKUP3

C2 10 PC14-OSC32_IN

10

FT

Yes

PC14-0SC32_IN

Cl 11 PC15-0SC32_OUT

10

FT

Yes

PC15-0SC32_OUT

E2 - P19

TT

Yes

xSPI2_100
SHRTIM2_FLT
GTIMA7_CH3
LPTIM3_IN2
LCD_VSYNC
FEMC_D30
SDRAM_D30
UARTY_RX
FDCAN1_RX
12C9_SMBA
SDRAM D6

F3 - P110

TT

Yes

xSPI2_101
ETH1_MII_RX_ER/ETH1_GMII_RX_ER

GTIMA7_CH4
LPTIM3_ETR
LCD_HSYNC

FEMC_D31
SDRAM_D31
FDCAN4_TX

12C9_SDA

SDRAM D7

F4 - PI11

TT

Yes

PWR_WKUP5
XSPI12_102
SHRTIM2_EEV
GTIMA7 ETR
LCD_G6
SDMMC1_LEDCTRL
SDMMC2_LEDCTRL
FDCAN4_RX
12C9_SCL
FEMC_DO/FEMC_DAO

Al7 12 VSS

E6 13 VDD

F2 14 VSSSMPS

El 15 VLXSMPS

F1 16 VDDSMPS

G2 17 VFBSMPS

nunumnunln

G4 18 PFO

TT

Yes

xSPI2_100
ETH1_GMII_TXD4
SHRTIM2_CHAL1
GTIMAL_CH1
GTIMA5_CH1
DVP2_DO
FEMC_A0
SDRAM_A0
USART1L_TX
FDCAN4 TX

COMP3_0O
uT
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12C2_SDA
12C5_SDA

G3

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_IN
M

Gl

20

PF2

TT

Yes

SP16_NSS
xSPI2_102
ETH1_GMII_TXD6
SHRTIM2_CHB1
GTIMAL_CH3
GTIMAS5_CH3
GTIMB2_ETR
DVP2_ D2
FEMC_A2
SDRAM_A2
USART1_CK
12C2_SMBA
12C5_SMBA

COMP3_IN
P

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

xSPI2_CLK/xSPI12_CLKIN

SHRTIM2_FLT
GTIMA7_CH4
DVP2_D3
LCD_VSYNC
FDCAN6_RX
12C7_SCL
FEMC_A7

H3

P114

TT

Yes

SPI7_MOSI
xSP12_NCLK
SHRTIM1_EEV
ATIM3_BKIN2
GTIMA7_ETR
DVP2_D4
LCD_CLK
12C7_SMBA
FEMC_A9

H4

21

PF3

TT

Yes

SP16_SCK
xSPI2_103
ETH1_GMII_TXD7
SHRTIM2_CHB2
GTIMAL_CH4
GTIMAS_CH4
GTIMB2_CH4
DVP2 D3

ADC3_INP
5
COMPL1_IN
M
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FEMC_A3
SDRAM_A3
USART1_CTS/USART1_NSS
12C6_SDA

J5

22

PF4

TT

Yes

SP16_MISO
XSP12_CLK/xSPI12_CLKIN
ETH2_MII_RX_CLK/ETH2_RMIl_REF_CLK
SHRTIM2_CHC1
GTIMAL ETR
GTIMB2_CH3
DVP2_D4
FEMC_A4
SDRAM_A4
USARTL_DE/USART1_RTS
FDCANS5_TX
12C6_SCL
SDRAM D4

ADC3_INN
5
ADC3_INP
9

J4

23

PF5

TT

Yes

SP16_MOSI
xSPI2_NCLK
ETH1_GMII_GTX_CLK
SHRTIM2_CHC?2
ATIM3_BKIN1
GTIMB2_CH2
DVP2_D5
FEMC_A5
SDRAM_A5
FDCAN5_RX
12C6_SMBA

ADC3_INP
4
COMPL_IN
P

C10

24

VSS

wn

E9

25

VDD

K2

26

PF6

TT

Yes

SPI5_NSS
XSPI12_103
ETH2_MDIO
ATIM3_ETR
ATIM4_ETR
GTIMA5_CH1
GTIMB2_CH1P
DVP1_PIXCLK
DVP2_D5
UART11_RX
FDCAN3_RX

ADC3_INN
4
ADC3_INP
8
COMP2_IN
M

K3

27

PF7

TT

Yes

SPI5_SCK
XSPI2_102
ETH2_MDC
ATIM3_CH4 ADC3_INP
ATIM4_CH3 3
GTIMAS5_CH2 COMP2_IN
GTIMB3_CH1P P
DVP2_PIXCLK
UART11_TX
FDCAN3_TX

K4

28

PF8

TT

Yes

SPI5_MISO
xSPI2_100
ETH2_MIl_COL ADC3_INN
ATIM3_CH1 3
ATIM4_CH4 ADC3_INP
GTIMAS5_CH3 7
GTIMB2_CHIN COMP4_IN
DVP2_HSYNC M
SDMMC2_LEDCTRL
UART11 DE/UART11 RTS
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SPI5_MOSI
xSP12_101
ETH2_MII_CRS
SHRTIM2_FLT
ATIM3_CH2
L4 29 PF9 10 TT Yes ATIM4_CH1 ADCg—INP
GTIMAS5_CH4
GTIMB3_CHIN
DVP2_VSYNC
SDMMC1_LEDCTRL
UART11 CTS
xSP12_CLK/xSPI2_CLKIN
ETH2_PPS_OUT
SHRTIM2_EEV ADC%_INN
ATIM3_CH3
L3 30 PF10 10 TT Yes ATIM4_CH2 ADCg—INP
GTIMB2_BRK
DVP1_D11 COMFF:A'—IN
LCD_DE
FEMC A3
J2 31 PHO-OSC_IN 10 FT Yes PHO-OSC_IN -
J1 32 PH1-OSC_OUT 10 FT Yes PH1-OSC_OUT -
K1 33 NRST ro | MRS NRST .
ETH2_MII_RX_DV/ETH2_RMII_CRS_DV
LCD_G2
LCD_R5 ADCllo_INP
FEMC_A25 ADC2_INP
L2 34 PCO 10 TT Yes FEMC_D12/FEMC_DA12 10—
SDRAM_NWE
SDRAM_D12 ADC130_INP
DSMU_CKINO
DSMU_DATIN4
TRACEDO ADC]:_L(TINN
RTC_TAMP3
PWR_WKUP6 ADCllfINP
SPI12_MOSI
1252_SDO ADCfO—INN
M2 35 PC1 10 TT Yes ETH1_MDC ADC2 INP
LCD_G5 T
SDMMC2_CK
FEMC_DO/FEMC_DAO ADCfalNN
DSMU_CKIN4
DSMU_DATINO ADC131_|NP
ADC1_INN
11
SPI2_MISO ADC112_INP
1252_SDI
ETH1_MII_TXD2/ETH1_GMII_TXD2 ADclzl—'NN
M3 36 PC2 10 TT Yes DVP2_D6
SDRAM_NCEO ADC122—INP
DSMU_CKIN1
DSMU_CKOUT ADC131—INN
ADC3_INP
12
ADC2_INN
1
R1 - PC2.C 10 | TT | Yes - ADC2_INP
0
ADC3_INN
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1
ADC3_INP
0
ADCL_INN
SPI12_MOSI 12
1252_SDO ADC1_INP
ETH1 MII_TX CLK/ETH1 GMII_TX_CLK 13
M4 37 PC3 10 | TT | Yes DVP2. D7 ADC2. INN
SDRAM_CKEO 12
DSMU_DATIN1 ADC2_INP
13
ADC2_INP
1
R2 - PC3_C 10 | TT | Yes - ADC3_INP
1
E11 - VDD S - - - -
C13 - VSS S - - - -
Pl 38 VSSA S - - - -
N1 - VREF- S - - - -
M1 39 VREF+ S - - - -
L1 40 VDDA S - - - -
PWR_WKUP1
SPI4_NSS
1254 WS
ETH1_MII_CRS/ETH1_GMII_CRS
ATIM2_ETR
GTIMALl CH1
N5 41 PAO 10 TT Yes GTIMAL_ETR ADC116_|NP
GTIMA4_CH1
GTIMB1_BRK
SDMMC2_CMD
FEMC_A19
USART2_CTS/USART2_NSS
UARTY TX
ADC1_INN
1
ADC1_INP
0
T1 - PAO_C 10 TT Yes - ADC2_INN
1
ADC2_INP
0
ETHL_MIl_RX_CLK/ETHI_RMII_REF_CLK/E
TH1_GMII_RX_CLK
GTIMA1_CH2
GTIMA4_CH2 ADCf'gINN
N4 42 PAl 10 TT Yes GTIMB1_CH1N
LPTIM3_OUT ADC117—INP
LCD_R2
USART2_DE/USART2_RTS
UART9 RX
ADC1 INP
1
T2 - PAL_C 0 | TT | Yes - ADC2_INP
1
PWR_WKUP2
ETH1_MDIO ADC1_INP
SHRTIM2_EEV 14
N3 43 PA2 10| TT | Yes GTIMAL_CH3 ADC2_INP
GTIMA4_CH3 14
GTIMB1 CH1P
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LPTIM4_OUT
LCD_R1
USART2_TX
XSP12_104
ETH1_MII_CRS/ETH1_GMII_CRS
SHRTIM2_CHD1
GTIMB3_CH2 ADC3_INP
N2 - PH2 0 | TT | Yes LPTIMLIN? 13
LCD_RO
SDRAM_CKEO
UART15_RX
F5 44 VDD s - - - -
C16 45 VSS s - - - -
xSPI2_105
ETH1_MIl_COL/ETH1_GMII_COL
SHRTIM2_CHD2 ADC3_INN
GTIMB3_CH3 13
P2 - PH3 10 | TT | Yes LCD R1 ADC3 INP
SDRAM_NCEO 14
USART7_CK
UARTI5 TX
ETH2_MII_TXDO/ETH2_RMII_TXDO
SHRTIM2_CHEL1
GTIMB3_CH4
DVP2_HSYNC ADC3_INN
LCD_G4 14
P3 - PH4 10 | FT | Yes LoD G5 ADC3 INP
USART7_RX 15
UART15_DE/UART15_RTS
FDCANS5_TX
12C2_SCL
SPI5_NSS
ETH2_MII_TXD1/ETH2_RMII_TXD1
SHRTIM2_CHE?
GTIMB3_ETR ADC3_INN
DVP2_PIXCLK 15
P4 ) PHS 10| TT | Yes SDRAM_NWE ADC3_INP
USART7_TX 16
UART15 CTS
FDCAN5_RX
12C2_SDA
1254_MCK
ETH1_MIl_COL/ETH1_GMII_COL
GTIMAL_CH4
GTIMA4_CH4 ADC1_INP
GTIMB1_CH2 15
U2 46 PA3 10| TT | Yes LPTIM5_OUT ADC2_INP
LCD_B2 15
LCD_B5
USART2_RX
FEMC_A10
- 47 VSS s - - - -
G5 48 VDD S - - - -
SPIL_NSS
SPI3_NSS
SPINSS ADC118_INP
12S1_ WS
U3 49 PA4 10 | TT | No 12S3_WS ADC128—'NP
12S4_WS
GTIMA4_ETR DAC%—OU
DVP1_HSYNC
LCD_VSYNC
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FEMC_DS/FEMC_DAS
SDRAM_D8
USART2_CK
USB2_SOF
SPIL_SCK
SPI4_SCK ADC118—'NN
12S1_CK
1254 CK ADCllg_INP
ATIM2_CHIN
3 50 PAS 10 | TT | Yes GTIMAL_CH1 ADClzg'NN
GTIMAL ETR
LCD. R4 ADC129_INP
FEMC_D9/FEMC_DA9
SDRAM_D9 DAC%—OU
SDRAM_DQMO
SPIL_MISO
SP14_MISO
12S1_SDI
1254_SDI
XSPI2_ 103 ADcé—'NP
R3 51 PAG 0 | TT | Yes ATIM1_BKIN1
ATIM2_BKINL ADC;-'NP
ATIM3_CH1
GTIMA2_CH1
DVPL_PIXCLK
LCD_G2
SPIL_MOSI
SP14_MOSI
12S1_SDO
1254_SDO ADC%—'NN
XSPI2_102
ETHL_MII_RX_DV/ETHL_RMII_CRS_DV/ET | APCTINP
RS 52 PA7 0 | TT | Yes H1_GMII_RX_DV
ATIML_CHIN ADC%—'NN
ATIM2_CHIN
ATIM4_CH1 ADCi—'NP
GTIMA2_CH?2
LCD_VSYNC
SDRAM_NWE
1251_MCK
ETH1_MII_RXDO/ETH1_RMII_RXDO/ETHL_G
MII_RXDO ADC}‘—'NP
SHRTIM2_EEV
T4 53 PC4 0 | TT | Ves LCD_R7 ADCi—'NP
SDMMC2_CKIN
FEMC_A22 COM'\T—'N
SDRAM_NCEO
DSMU_CKIN2
ETH1_MII_RXDL/ETH1_RMII_RXDLETHL_G ADCi—'NN
MII_RXD1
SHRTIM2_FLT ADC;—'NP
LCD_DE
U4 54 PCS5 10 | TT | Yes SDMMC2_SEL ADCi—'NN
SDRAM_CKEO
DSMU_DATIN2 ADC;-'NP
FEMC_AL
SDRAM_NCAS CO'\l"JFT’l—O
GI3 - VDD s | - - - -
R4 - V/SS s | - - - -
XSPI2_I01 ADCL_INN
vs > PBO 10| TT | Yes ETHL MII_RXD2/ETHL GMIl_RXD2 5
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ATIML_CH2N ADC1_INP
ATIM2_CH2N 9
GTIMA2_CH3 ADC2_INN
LCD_G1 5
LCD_R3 ADC2_INP
UARTY_CTS 9
DSMU_CKOUT COMPZ_IN
P

SPI3_MISO
xSPI2_100
ETH1_MIl_RXD3/ETH1_GMII_RXD3 ADC1_INP
ATIM1_CH3N 5
ATIM2_CH3N ADC2_INP
GTIMA2_CH4 5
DVP1_MCLK COMPL_IN
LCD_GO M
LCD_R6
DSMU_DATIN1

T5 56 PB1 10 TT Yes

RTC_OUT2
SPI3_MOSI
12S3_SDO
XSP12_CLK/xSPI12_CLKIN
ETH1_MII_TX_ER/ETHI_GMII_TX_ER
R6 57 PB2 10 | TT | Yes ATIM1_CH4N
ATIM2_CH4N
GTIMA5_ETR
DVP1_HSYNC
DVP2_D12
DSMU_CKIN1

COMPL_IN
P

ETH2_PPS_OUT
SHRTIM1_FLT
ATIM3_BKIN2

P5 - PI15 10 | FT | Yes GTIMB3_ETR

DVP2_D13

LCD_G2
LCD_RO

ADC2_INP
17
ADC3_INP
17

ETH2_MII_TXD2
SHRTIM2_FLT
ATIM4_ETR
GTIMB3_CHIN

N6 - PJ0 10 | FT | Yes LCD_R1
LCD_R7
UART15_RX
FDCANS_TX
12C9_SDA

ADC2_INP
16

SPI7_SCK
xSPI12_104
ETH2_MIl_TXD3
ATIM4_CH1
GTIMB3_CH1P
P6 - PJ1 10 | TT | Yes 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
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UART15_DE/UARTI15 RTS
12C9_SMBA
SPI7_MISO
ETH2_MII_RX_DV/ETH2_RMII_CRS_DV
ATIM4_CH2
GTIMB3_CH3
DVP1 D14 ADC3_INP
U6 - PJ3 10 | FT | Yes LCD Ra %
UART13_RTS
UART15_CTS
FDCAN7_TX
12C9_SDA
SPI7_MOSI
ETH2_MII_RX_CLK/ETH2_RMIl_REF_CLK
ATIM4_CH2N
GTIMB3_CH4
u7 - PJ4 10 | FT | Yes DVP1 D13 ADCfg—'NP
LCD_R5
UART13_CTS
FDCAN7_RX
12C9_SCL
SPI5_MOSI
ETH2_MII_TX_EN/ETH2_RMII_TX_EN
GTIMA6_CH1
T7 58 PF11 10 | TT | Yes DVP1_D12 ADC;—'NP
SDRAM_NRAS
12C6_SDA
SDRAM_NRAS
xSP12_DQS
ETH2_MII_TXDO/ETH2_RMII_TXDO
GTIMA6_CH2 ADC1_INN
DVP2_D6 2
R7 59 PF12 10 | TT | Yes FEMC A6 ADCL INP
SDRAM_A6 6
FDCANG6_TX
12C6_SCL
33 - VSS S - - - -
H5 - VDD S : - - -
ETH2_MII_TXDI/ETH2_RMII_TXD1
SHRTIM2_FLT
GTIMA6_CH3
DVP2_ D7
FEMC_A7 ADC2_INP
SDRAM_A7 2
P7 60 PF13 10 | TT | Yes USART7 CK COMP3.0
FDCAN6_RX uT
12C4_SMBA
12C6_SMBA
DSMU_DATING
SDRAM_NCEO
ETH2_MII_TXD2
SHRTIM2_CHF1
GTIMA6_CH4 ADC2_INN
DVP2_D8 2
FEMC_A8 ADC2_INP
P8 61 PF14 10 | TT | Yes SDRAM. A8 5
USART7_RX COMP3_IN
FDCAN3_RX M
12C4_SCL
DSMU_CKING

ETH2_MII_TXD3 COMP3_IN
R9 62 PF15 10 | TT | Yes SHRTIM2 CHF? 5
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LPTIM4_ETR
DVP2_D9
FEMC_A9

SDRAM_A9

USART7_TX

FDCAN3_TX
12C4_SDA

SDRAM_BAO

XSPI12_104
xSP12_NCS2
ETH2_MIl_TX_CLK
SHRTIM1_EEV
ATIM4_BKIN1
T8 63 PGO 10 | TT | Yes LPTIM4_IN1 -
DVP2_D10
FEMC_A10
SDRAM_A10
UART13_RX
SDRAM BAl

- 64 VSS S - - - -

J16 - VSSDSI

wniun

H13 65 VDD

xSPI2_105
xSPI2_NCS3
ETH2_MIl_TX_ER
SHRTIM2_FLT
GTIMB1_ETR
us 66 PG1 10 | TT | Yes LPTIM4_IN2 -
DVP2_D11
FEMC_A11
SDRAM_A11
UART13_TX
SDRAM_A10

XSPI2_NCS2
ETH2_PHY_INTN
ATIM1_ETR
FEMC_D4/FEMC_DA4 COMP2_IN
SDRAM_D4 M
UART11_RX
12C7_SDA
DSMU_DATIN2

U9 67 PE7 10 TT Yes

ATIM1_CHIN
SDMMC1_LEDCTRL
FEMC_D5/FEMC_DA5
SDRAM_D5

T9 68 PES 10 TT Yes UART11_TX
FDCAN5_TX
12C7_SCL
DSMU_CKIN2
SDRAM_AQ

COMP2_0
uT

ATIM1_CH1
SDMMC2_LEDCTRL
FEMC_D6/FEMC_DA6
SDRAM_D6
P9 69 PE9 10 | TT | Yes UART11 DE/UART11 RTS
FDCAN5_RX
12C7_SMBA
DSMU_CKOUT
SDRAM Al

COMP2_IN
P

- 70 VSS S - - - -

J17 - VSSDSI S - - - -
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J13 71 VDD S - - - -

ATIML_CH2N
FEMC_D7/FEMC_DA7
SDRAM_D7 COMP2_IN
UART11_CTS M
DSMU_DATIN4
SDRAM A2

N9 72 PE10 10 TT Yes

SPI6_NSS
ATIM1_CH2
LCD_G3
P10 73 PE11 10 | TT | Yes FEMC_DS/FEMC_DA8
SDRAM_DS8
DSMU_CKIN4
SDRAM_A3

COMP2_IN
)

SP16_SCK
ETH1_GMII_RXD4
ATIM1_CH3N
LCD_B4 COMP1_O
FEMC_D9/FEMC_DA9 uT
SDRAM_D9
UART13_RX
DSMU_DATIN5

R10 74 PE12 10 TT Yes

SP16_MISO
ETH1_GMII_RXD5
ATIM1_CH3
LCD_DE
FEMC_D10/FEMC_DA10 COMP2_0
SDRAM_D10 uT
UART13_TX
FDCANG_TX
12C6_SDA
DSMU_CKIN5

T10 75 PE13 10 TT Yes

T12 - VSS

(9]
'
'

K13 - VDD S - - - -

SP16_MOSI
ETH1_GMII_RXD6
SHRTIM2_EEV
ATIM1_CH4
LCD_CLK
u10 76 PE14 10 | TT | Yes 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 77 PE15 10 | TT | Yes SDRAM, D12 -
USART5_CK
UART13_DE/UART13_RTS

12C6_SMBA

SPI2_SCK
12S2_CK
ETH1_MII_RX_ER/ETH1_GMII_RX_ER
SHRTIM1_SCOUT
P11 78 PB10 10 | TT | Yes GTIMAL_CH3 -
LPTIM2_IN1
LCD_G4
USART3_TX
12C2_SCL
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DSMU_DATIN?
FEMC_D13/FEMC_DAI13
ETHL_MII_TX_EN/ETHL_RMII_TX_EN/ETH1
_GMII_TX_EN
SHRTIM1_SCIN
GTIMA1_CH4
LPTIM2_ETR
P12 79 PB11 10 | TT | Yes LCD, G5 -
USART3_RX
12C2_SDA
DSMU_CKIN7
FEMC_D15/FEMC_DAI15

Ull 80 VCAP
- 81 VSS
uUi12 82 NC

nnununmn
1

L13 - VDD

ETH2_MII_TX_ER
SHRTIM1_EEV
ATIM4_BKIN2 ADC2_INP

LPTIM5_ETR 16
DVP1 D9
LCD R6

R12 - PJ5 10 FT Yes

SPI5_SCK
ETH1_MIl_RXD2/ETH1_GMII_RXD2
ATIM1_CH4N
GTIMA7_CH1
LPTIM5_IN1
DVP1 D8 COMP4_IN
FEMC_BAA M
SDRAM_NCE1
UART14_RX
FDCAN7_TX
12C2_SMBA
SDRAM A4

T11 - PH6 10 TT Yes

SPI5_MISO
ETH1_MII_RXD3/ETH1_GMII_RXD3
SHRTIM2_EEV
ATIM3_BKIN1
LPTIM5_IN2
DVP1 D9 COMP4_IN
FEMC_CRE P
SDRAM_CKE1
UART14_TX
FDCAN7_RX
12C3_SCL
SDRAM_A5

u13 - PH7 10 TT Yes

ETH1_GMII_RXD4
SHRTIM2_EEV
ATIM3_CH1
GTIMA4_ETR
DVP1_HSYNC
LCD_R2
T13 - PH8 10 | TT | Yes FEMC_D16
SDRAM_D16
UART10_DE/UART10_RTS
UART14_DE/UART14_RTS
FDCAN2_RX
12C3_SDA
SDRAM A6

COMP4_0O
uT

ETH1_GMII_RXD5
R13 - PH9 10 | TT | Yes ATIM3_CHIN
GTIMA7 CH2

COMP4_IN
M
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DVP1_DO
LCD_R3
FEMC_D17
SDRAM_D17
UART10_CTS
UART14_CTS
FDCAN2_TX
12C3_SMBA
SDRAM A7

P13

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_IN
P

P14

PH11

TT

Yes

ETHL_GMII_RXD7
SHRTIM2_EEV
ATIM3_CH2N
GTIMA4_CH2
DVP1 D2
LCD_R5
FEMC_D19
SDRAM_D19
UART10_RX
12C4_SCL
SDRAM_ A9

R14

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_0O
uT

N16

83

VSS

M13

84

VDD

T14

85

PB12

TT

No

SPI2_NSS
12S2_WS
ETH1_MII_TXDO/ETHL_RMII_TXDO/ETH1_G
MII_TXDO
ATIM1_BKIN1
LPTIM2_IN2
DVP2_D14
USART3_CK
UART10_RX
FDCAN2_RX
USB2_ID
12C2_SMBA
DSMU_DATIN1

U14

86

PB13

TT

No

SPI2_SCK
1252_CK
ETH1_MIl_TXDI/ETH1_RMII_TXD1/ETH1_ G
MII_TXD1
ATIM1_CHIN
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LPTIM2_OUT
DVP1 D2
SDMMC1_DO
USART3_CTS/USART3_NSS
UART10_TX
FDCAN2_TX
USB2_VBUS
DSMU_CKIN1

SPI2_MISO
1252_SDI
ATIM1_CH2N
ATIM2_CH2N
GTIMA7_CH1
LCD_CLK
SDMMC2_D0
u15 87 PB14 10 | TT | No FEMC_D10/FEMC_DA10 )
SDRAM_D10
USARTL_TX
USART3_DE/USART3_RTS
UART9_DE/UART9_RTS
USB2_DM
DSMU_DATIN2

RTC_REFIN
SP12_MOSI
12S2_SDO
ATIML_CH3N
ATIM2_CH3N
GTIMA7_CH2
LCD_G7
T15 88 PB15 o | TT | No SDMMC2 D1 -
FEMC_D11/FEMC_DA11
SDRAM_D11
USART1_RX
UARTY_CTS
USB2_DP
DSMU_CKIN2

SHRTIM1_EEV
SHRTIM2_SCIN
ATIM3_CHS3
DVP2_HSYNC
U16 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 90 PD9 10 TT Yes FEMC_D14/FEMC_DA14 -
SDRAM_D14
USART3_RX
12C7_SCL
DSMU_DATINS

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

USART3 CK
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12C7_SMBA
DSMU_CKOUT

N12

92

VDD

u17

93

VSS

R15

94

PD11

TT

Yes

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

R16

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

96

PD13

TT

Yes

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

N11

VDD

P16

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

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_INP
18

N14

PJ7

FT

Yes

TRGIN
ATIM2_CH2N
DVP2_D9
LCD_GO

ADC3_INP
19
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FDCAN7_RX
FEMC_D3/FEMC_DA3

N10 - VDD S - - - -

R8 - VSS S - - - -

ETH2_MIl_RXD2
ATIM1_CH3N
ATIMZ_CH1
DVP2 D10
LCD_G1
N13 - P8 10| FT | Yes USARTS_CTS/USARTS_NSS -
UART12 TX
UART14_DE/UART14_RTS
FDCANS_TX
12C8 SDA

ETH2_MIl_RXD3
ATIM1 CH3
ATIM2_CHIN
DVPZ_ D11
LCD_G2
M14 - P& 10| FT | Yes USARTS_DE/USARTS_RTS -
UART12 RX
UART14 CTS
FDCANS_RX
12C8_SCL

SPI5_MOSI
ATIML_CH2N
ATIM2_CH2
DVP2_D12
L14 - PJ10 10 | FT | Yes LCD_G3 -
UART12_CTS
UART14_RX
12C8_SMBA
FEMC_D5/FEMC_DAG5

SPI5_MISO
ATIM1_CH2
ATIM2_CH2N

DVP2_D13
K14 - PJ11 10 FT Yes LCD_G4 -
UART12_DE/UART12_RTS
UART14_TX

FEMC_D6/FEMC_DAG6

N8 99 VDD

P17 VDDDSI

ul 100 VSS

N17 101 NC

- 102 VDDDSI S - - VDD25A_MIPI -

M16 103 DSI_DOP DSI | TT - DSI_LOP -

M17 104 DSI_DON DSI | TT - DSI_LON -

K15 105 VSSDSI S - - - -

L16 106 DSI_CKP DSI | TT - DSI_CKP -

L17 107 DSI_CKN DSI | TT - DSI_CKN -

108 VDDDSI S - - - -

K16 - DSI_D1P DSI T - DSI_L1P -

K17 - DSI_Di1N DSI T - DSI_LIN -

L15 109 VSSDSI S - - - -

M15 - VSSDSI S - - - -

SPI5_SCK
ETH2_MIl_COL
J14 - PKO 10 | FT | Yes SHRTIM2_EEV -
ATIM1_CHIN

ATIM2_CH3
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DVP2 D7
LCD_G5
12C3_SCL

SPI5_NSS
ETH2_MII_CRS
SHRTIM2_FLT
ATIM1_CH1
15 - PK1 10 | FT | Yes ATIM2. CHAN -
DVP2_D6
LCD_G6

12C3 SDA

SHRTIML_FLT
ATIM1_BKIN1
ATIM2_BKIN1
H17 - PK2 10 | FT | Yes DVP2_D5 -
LCD_G7
12C3_SMBA
FEMC All

ETH2_MII_RXDO/ETH2_RMII_RXDO
SHRTIM2_SCIN
ATIM2_BKIN1
GTIMA6_ETR
DVP2_D12
H16 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 111 PG3 10 | FT | Yes DVP2 D13 -
FEMC_A13
USART7_DE/USART7_RTS

FDCAN8_RX

- 112 VSS S - - - -

N7 113 VDD S - -

ETH2_MII_RXD2
SHRTIM1_CHF1
ATIM1_BKIN2
DVP2 D14
SDMMC2_CKIN
H14 114 PG4 10 | TT | Yes SDMMC2_D4 -
FEMC_Al4
SDRAM_BAO
USART6_CTS/USART6_NSS
12C1_SDA
12C8_SDA

ETH2_MII_RXD3
SHRTIM1_CHF2
ATIM1_ETR
DVP2_D15
SDMMC2_CDIR
Gl14 115 PG5 10 | TT | Yes SDMMC2_D5 -
FEMC_A15
SDRAM_BA1
USART6_DE/USART6_RTS
12C1_SCL
12C8_SCL

ETH2_MII_RX_ER ]
G15 116 PG6 10 | TT | Yes SHRTIM1_CHEL1
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GTIMB3_BRK
DVP1 D12
LCD_R7
FEMC_NE3
12C1_SMBA
12C8_SMBA

F16

117

PG7

TT

Yes

xSP12_DQS
ETH1_PHY_INTN
SHRTIM1_CHE2
DVP1 D13
LCD_CLK
FEMC_INT/FEMC_BUSY
USART4_CK
FDCAN7_TX

F15

118

PG8

TT

Yes

SPI4_NSS
1254 WS
ETH1_PPS_OUT
SHRTIM2_EEV
ATIM2_ETR
LCD_G7
SDRAM_CLK
USART4_DE/USART4_RTS
FDCAN7_RX
SDRAM CLK

G16

119

VSS

G17

120

NC

F17

121

VDD33 USB

M5

VDD

nnununmn

F14

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

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

124

PC8

FT

Yes

TRACED1
SHRTIM1_CHB1
ATIM2_CH3
GTIMA2_CH3
DVP1 D2
SDMMC1_DO0
FEMC_NCE1/FEMC_NE2
FEMC_INT/FEMC_BUSY
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UART10_DE/UART10_RTS

USART4_CK

E14

125

PC9

TT

Yes

MCO2
12S1_CKIN
12S2_CKIN
12S3_CKIN
12S4_CKIN

GTIMA2_CH4
DVP1_D3 -
LCD_B2
LCD_G3

SDMMC1_D1

UART10_CTS
12C3_SDA
12C5_SDA

L5

126

VDD

E15

127

PA8

FT

No

ETH2_MII_RX_CLK/ETH2_RMII_REF_CLK

MCO1

SHRTIM1_CHB2
ATIM1_CH1
ATIM2_BKIN2
LCD_B3
LCD_R6
USARTL_CK
UART11_RX
USB1_SOF
12C3_SCL
12C5_SCL

D15

128

PA9

TT

No

ETH1_MII_TX_ER/ETH1_GMII_TX_ER

SPI2_SCK
12S2_CK

SHRTIM1_CHC1
ATIM1_CH2
DVP1_DO
LCD_R5
USART1_TX
LPUARTL_TX
USB1_VBUS
12C3_SMBA
12C5_SMBA

D14

129

PA10

FT

No

SHRTIM1_CHC2
ATIM1_CH3
DVP1_D1
LCD_B1
LCD_B4
USARTL_RX
LPUARTL_RX
USB1_ID

E17

130

PA1l

FT

No

USART1_CTS/USART1_NSS

SPI2_NSS
1252_WS
SHRTIM1_CHD1
ATIM1_CH4
LCD_R4

SDMMC1_SEL -

UART9_RX
LPUARTL_CTS
FDCAN1_RX
USB1 DM

E16

131

PA12

FT

No

SPI2_SCK
12S2_CK -
SHRTIM1_CHD2
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ATIML_BKIN2
ATIML_ETR
LCD_R5
USART1_DE/USART1_RTS
UART9_TX
LPUART1_DE/LPUART1_RTS
FDCAN1_TX
USB1 DP

C15 132 PA13

FT Yes JTMS-SWDIO -

D17 133 VCAP

134 VSS

C17 135 NC

wln|nlnlg
1
'

K5 136 VDD

SPI7_NSS
ETH2_MII_TX_EN/ETH2_RMII_TX_EN
ATIM2_CHIN
LCD_G2
D16 - PH13 10 | TT | Yes FEMC_D21 -
SDRAM_D21
UARTY_TX
FDCAN1_TX
12C9_SMBA

SPI7_MISO
ETH2_MII_TXDO/ETH2_RMII_TXDO
ATIM2_CH2N
DVP1_D4
LCD_G3
B17 - PH14 10 | TT | Yes FEMC_D22 -
SDRAM_D22
USART6_RX
UARTY_RX
FDCAN1 RX
12C9_SDA

SPI7_MOSI
ETH2_MII_TXDI/ETH2_RMII_TXD1
ATIM2_CH3N
DVP1_D11
B16 - PH15 10 | TT | Yes LCD_G4 -
FEMC_D23
SDRAM_D23
USART6_TX
12C9_SCL

SPI2_NSS
12S2_WS
SHRTIM2_FLT
ATIM2_CH4N
GTIMA4_CH4
Al6 - PIO 10 | TT | Yes DVPL D13 -
LCD_G5
FEMC_D24
SDRAM_D24
12C10_SDA

SPI2_SCK
12S2_CK
ETH2_MII_RXDO/ETH2_RMII_RXDO
ATIM2_BKIN2
DVP1 D8
Al5 - PIL 10 | TT | Yes LCD,. G6 -
FEMC_D25
SDRAM_D25
USARTS8_CK

12C8_SMBA
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12C10_SCL
SDRAM D8
SPI2_MISO
12S2_SDI
ETH2_MII_RXD1/ETH2_RMII_RXD1
ATIM2_CH4
DVP1_D9
LCD_G7
B15 - PI2 10 | TT | Yes 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 | Yes SDRAM. D27 -
USART8_TX
LPUART2_RX
12C8_SCL
12C10_SMBA
SDRAM D10

- 137 VSS S - - -
B14 138 PAl4 10 FT Yes JTCK-SWCLK -
JTDI

SPI1_NSS
SPI3_NSS
SP14_NSS
12S1_WS
12S3_ WS
1254 WS
Al4 139 PAL5 10 | FT | Yes SHRTINIL FLT -
GTIMAL_CH1
GTIMAL_ETR
LCD_B6
LCD_R3
UART9_DE/UART9_RTS
UART11 TX
SPI3_SCK
12S3_CK
SHRTIM1_EEV
DVP1_D8
LCD_R2
LCD_B1 -
SDMMC1_D2
USART3 TX
UART9 TX
12C5_SDA
DSMU_CKIN5
SPI3_MISO
12S3_SDI
SHRTIM1_FLT
DVP1 D4
B13 141 PC11 10 | TT | Yes LCD B4 -
SDMMC1_D3
USART3_RX
UART9 RX

Al3 140 PC10 10 TT Yes
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12C5_SCL
DSMU_DATIN5
TRACED3
SPI3_MOSI
SP14_SCK
12S3_SDO
12S4_CK
SHRTIM1_EEV
GTIMB1_CH1P
c12 142 PC12 10 | TT | Yes DVP1_D9 -
LCD_R6
SDMMC1_CK
FEMC_D6/FEMC_DAG
SDRAM_D6
USART3_CK
UART10_TX
12C5 SMBA
SHRTIM2_EEV
GTIMB2_CHIN
LCD B1
SDMMC1_WP
FEMC_D2/FEMC_DA2
D13 143 PDO 10 | TT | Yes SDRAM_D2 -
UART9_RX
UART13_CTS
FDCAN1_RX
DSMU_CKING
SDRAM D11
SHRTIM2_FLT
GTIMB2_CH1P
SDMMC1_CD
FEMC_D3/FEMC_DA3
SDRAM_D3
E12 144 PD1 10 | TT | Yes UARTO TX -
FDCAN1_TX
12C1_SMBA
DSMU_DATING
SDRAM_D12
TRACED?
GTIMA2_ETR
GTIMB1_BRK
GTIMB2_CH2
DVP1 D11
LCD_B2
D12 145 PD2 10 | TT | Yes LCD_B7 -
SDMMC1_CMD
FEMC_D7/FEMC_DA7
SDRAM_D7
UART10_RX
LPUART2_CTS
SDRAM D13
SPI2_SCK
12S2_CK
GTIMB2_CH3
DVP1 D5
LCD_G7
B12 146 PD3 10 | FT | Yes SDMMCL RST -
FEMC_CLK
USART2_CTS/USART2_NSS
LPUART2_DE/LPUART2_RTS
DSMU_CKOUT
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Al12 147 PD4

TT

Yes

SPI3_NSS
SHRTIM1_FLT
GTIMB2_CH4
DVP1 D14
SDMMC2_WP
FEMC_NOE
USART2_DE/USART2_RTS
LPUART2_TX
12C1_SCL

All 148 PD5

TT

Yes

SPI3_MISO
SHRTIM1_EEV
GTIMB2_ETR
DVP1_D15
SDMMC2_CD
FEMC_NWE
USART2_TX
LPUART2_RX
12C1_SDA

B11 149 PD6

TT

Yes

SPI3_MOSI
12S3_SDO
DVP1_D10

LCD_B2
SDMMC2_CK
FEMC_NWAIT

USART2_RX
DSMU_CKIN4
DSMU DATIN1

Cl1 150 PD7

TT

Yes

SPI1_MOSI
SPI3_SCK
12S1_SDO

ATIM4_BKIN1
SDMMC2_CMD
FEMC_NE1/FEMC_NCE2
USART2_CK
DSMU_CKIN1
DSMU DATIN4

D11 - PJ12

FT

Yes

TRGOUT
ATIM4_CH3
DVP2 D15
LCD_BO
LCD_G3
SDMMC1_SEL
12C10_SMBA
FEMC_BAA

E10 - PJ13

FT

Yes

ATIM4_CH3N
DVP2_D14
LCD_B1
LCD_B4
SDMMC2_SEL
12C10_SDA
FEMC_NBLO

D10 - pJ14

FT

Yes

SHRTIM2_EEV
ATIM4_CH4
DVP2_D13
LCD_B2
FEMC_CRE
12C10_SCL

B10 - PJ15

FT

Yes

ATIM4_CH4N
DVP2 D12
LCD_B3
FEMC BAA

- 151 VSS

85/190

FRBEAR A3 A FR A F] Nations Technologies Inc.

Hohk: VRINTRG L X AL X R IR 109 SEREARAKE
Fif: +86-755-86309900 f%I1: +86-755-86169100

lR4%: info@nationstech.com H(%w: 518057




ay

%

(4

. ER§EA Nation &

ERREAK

www.nationstech.com

152

VDD

Al10

153

PG9

TT

Yes

SPIZ_MISO
12S1_SDI
ETH2_MII_RXDO/ETH2_RMII_RXDO
SHRTIM1_FLT
DVP1_VSYNC
SDMMC2_D0
FEMC_NCE1/FEMC_NE2
USART4_RX
FDCAN3_TX

A9

154

PG10

TT

Yes

SPI1_NSS
12S1_WS
XSPI2_106
xSP12_NCS4
ETH2_MII_RXD1/ETH2_RMII_RXD1
SHRTIM1_FLT
DVP1_D2
LCD_B2
LCD_G3
SDMMC2_D1
FEMC_NE3
FDCAN3_RX

B9

155

PG11

TT

Yes

SPI1_SCK
12S1_CK
xSPI2_107
xSPI2_NCSIN
ETH1_MII_TX_EN/ETH1_RMII_TX_EN/ETH1
_GMII_TX_EN
SHRTIM1_EEV
LPTIML_IN2
DVP1 D3
LCD_B3
SDMMC2_D2
USART5 RX

C9

156

PG12

TT

Yes

SP14_MISO
12S4_SDI
xSP12_NCS1
ETH1_MII_TXD1/ETH1_RMII_TXD1/ETH1_ G
MII_TXD1
SHRTIM1_EEV
GTIMA5_CH1
LPTIMI_IN1
DVP2_MCLK
LCD_B1
LCD_B4
SDMMC2_D3
FEMC_NE4
USART4_DE/USART4_RTS
USART5_TX

D9

157

PG13

TT

Yes

TRACEDO
SP14_SCK
1254 _CK
ETH1_MIl_TXDO/ETH1_RMII_TXDO/ETH1_G
MII_TXDO
SHRTIM1_EEV
GTIMAS5_CH2
LPTIM1_OUT
LCD_RO
SDMMC2_DODIR
SDMMC2_D6
FEMC A24
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USART4_CTS/USART4_NSS
USARTS5_CTS/USARTS5_NSS

TRACED1
SP14_MOSI
12S4_SDO
ETH1_MII_TXD1/ETH1_RMII_TXD1/ETH1 G
MII_TXD1
GTIMA5_CH3
D8 158 PG14 10 | TT | Yes LPTIM1_ETR -
LCD_BO
SDMMC2_D123DIR
SDMMC2_D7
FEMC_A25
USART4_TX
USART5_DE/USART5 RTS

- 159 VSS S - - - -

- 160 VDD S - -

xSP12_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
BS - PK4 10 | TT | Yes DVP2_ D1 -
LCD_B5
12C10_SCL
FEMC_D9/FEMC_DA9

xSPI2_NCS1
GTIMAG_CH2
DVP2_D2
A8 - PK5 10 | TT | Yes LCD B6 -
12C10_SMBA

FEMC_D11/FEMC_DA11

xSP12_DQS
SHRTIM2_FLT
GTIMA6_CH3
c7 - PK6 10 | TT | Yes DVP2 D3 -
LCD_B7
12C10_SDA
FEMC_A12

GTIMAG6_CH4
DVP2_D4
D7 - PK7 10 | TT | Yes LCD_DE -
12C10_SCL
FEMC_A15

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

TRACESWO
JTDO
C6 162 PB3 10 FT Yes SPI1_SCK -

SPI13_SCK
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SP14_SCK
12S1_CK
12S3_CK
1284_CK

SHRTIM1_FLT
GTIMAL_CH2
GTIMA6_ETR
SDMMC2_D2
UART11 RX
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

SPI1_MOSI/I2S1_SDO
SPI3_MOSI/12S3_SDO
SP14_MOSI/12S4_SDO

ETH1_PPS_OUT

SHRTIM1_EEV
GTIMA2_CH2
GTIMB3_BRK

A5 164 PB5 10 | TT | Yes DVPL D10 -
LCD_B5
SDRAM_CKE1
UART10_RX
FDCAN2_RX
12C1_SMBA
12C4_SMBA
SHRTIM1_EEV
GTIMA2_CH3
GTIMA3_CH1
GTIMB2_CHIN
DVP1_D5
SDMMC1_D6
SDRAM_NCE1
B5 165 PB6 10 | TT | Yes USARTL TX -
UART10_TX
LPUARTL_TX
FDCAN2_TX
12C1_SCL
12C4_SCL
DSMU_DATIN5
ETHL_MII_TXD2/ETHL_GMII_TXD2
SHRTIM1_EEV
GTIMA2_CH4
GTIMA3_CH2
GTIMB3_CHIN
c5 166 PB7 10 | TT | Yes DVPL VEYNC -
SDMMC1_D7
FEMC_NL/FEMC_NADV
USART1_RX
LPUARTL RX

B7 163 PB4 10 FT Yes
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12C1_SDA
12C4_SDA
DSMU_CKIN5

ES8 167 BOOTO

BO
oT

Yes

BOOTO -

D5 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 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 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 171 PE1

TT

Yes

SHRTIM1_SCOUT
GTIMBL_CH4
LPTIML_IN2
DVP1 D3

LCD_R6 -
FEMC_NBL1
SDRAM_DQM1
UART12_TX
SDRAM D15

A7 172 VCAP

B6 173 VSS

E7 174 NC

A6 175 NC

- 176 VDD

A4 - PI4

TT

Yes

xSPI2_NCS2
ETH1_GMII_TXD4 -
ATIM2_BKIN1
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DVP1 D5
DVP2_D8
LCD B4
FEMC_NBL2
SDRAM_DQM?2
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
XSP12_NCS4
ETH1 _GMII_TXD6
SHRTIM1_FLT
ATIM2_CH2
DVP1 D6
DVP2 D10
A2 - PI6 10 | TT | Yes LCD 85 )
FEMC_D28
SDRAM_D28
USARTS8_CK
12C10_SCL
SDRAM_D?2
XSP12_NCSIN
ETH1_GMII_TXD7
ATIM2_CH3
DVP1_D7
B3 - P17 10 TT Yes DVP2 D11 -
LCD_B7
FEMC_D29
SDRAM_D29
SDRAM_D3
G7/
G8/
G9/
G10/
G11/
H7/
H8/
H9/
H10/
H11/
J7/
78/ - VSS S - - - _
Jo/
J10/
J11/
K7/
K8/
K9/
K10/
K11/
L7/
L8/
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1. I1=%#A, O=4%i, S= #HI.
2. FT: ##5V; TT: 3.3VIO.
3. Fail-safe 772554 /¢ H HIFFIALT, 7510 LA BT, DAL B TN MilTFE R A — 2k,

TFTHFELIRHIHR -
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3.3 GPIO E A IhgE

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_MIL_ USART2_C
PAO CRS/ETHI1 SDMMC2_ FEMC_A19 SPI4_NSS 12S4_WS ATIM2_ETR | OTIMALC GTIMAL_E GTIMA4_C GTIMBI_B TS/USART2 | UART9_TX - - EVENTOUT -
. s CMD = — - - H1 TR H1 RK -
GMIL_CRS _NSS
ETHI_MII_
RX_CLK/E
PAI . . THI_RMIT_ LCD R2 GTIMAI_C GTIMA4_C GTIMBI_C LPTIM3_O E/%’;';%—ZD UART9 RX . . . . EVENTOUT .
REF_CLK/E = H2 H2 HIN uT RIS -
THI_GMIIL_
RX_CLK
ETHI_MDI GTIMAI_C GTIMA4_C GTIMBI_C LPTIM4_O USART2_T
PA2 = ) LCD_R1 o H3 HIP ur X - - - - - - EVENTOUT -
ETHI_MIL GTIMAI_C GTIMA4_C GTIMBI_C LPTIM5_O USART2_R
PA3 - - COL/ETHI FEMC_A10 LCD_B2 LCD_B5 1284 MCK = - - - = - - EVENTOUT -
GMII COL = - = - H4 H4 H2 uT X
FEMC D8F | LCD VSYN | DVPI HSY GTIMA4_E USART2_C
PA4 SDRAM_DS EMC DAS C NC SPII_NSS SPI3_NSS SPI4_NSS 2S1_WS 1283_WS 1284 _WS TR K USB2_SOF - EVENTOUT -
SDRAM_D FEMC_DY/F , , ATIM2_CH1 GTIMAI_C GTIMAI_E
PAS SDRAM_D9 QMo EMC DA9 LCD_R4 SPII_SCK SPI4_SCK 1281_CK 1284_CK N H TR - - - EVENTOUT -
PA6 - xSPI2_103 LCD_G2 D VPILRP IXC SPI1_MISO SPI4_MISO 12S1_SDI 12S4_SDI AT%II—BKI ATH‘?\IZI—BKI ATIM3_CH1 GT”ﬁf‘Z—C - - EVENTOUT -
ETHI_MIL_
RX_DV/ET
SDRAM_N HI_RMILC | LCD_VSYN ATIMI_CH1 | ATIM2_CHI GTIMA2_C
PA7 WE - xSPI2_102 RS DV/ET C SPII_MOSI SPI4_MOSI 12S1_SDO 1284_SDO N N ATIM4_CHI I - EVENTOUT -
HI_GMII_R
X_DV
ETH2_MII_
RX_CLK/E SHRTIMI_ ATIM2_BKI USARTI_C UART1I_R . . . - e
PAS TH2 RMIL LCD_B3 LCD_R6 CHBE2 ATIMI1_CHI N2 K X USBI_SOF 12C3_SCL 12C5_SCL - - - EVENTOUT | RCC_MCOI1
REF_CLK
ETHI_MII_
TX_ER/ETH SHRTIMI_ USARTI_T LPUARTI_ USBI_VBU
PA9 1 GMILTX LCD_R5 DVP1_DO0 SPI2_SCK 12S2_CK CHCI ATIMI1_CH2 X ™ S 12C3_SMBA | 12C5_SMBA - - EVENTOUT -
ER
PA10 LCD_BI LCD_B4 DVPI_DI SHRTIML_ | xppvy oz | USARTLR LPUARTI_ USBI_ID - - - - - - EVENTOUT -
~ ~ = CHC2 - X RX -
SDMMCI_S SHRTIMI_ USARTI_C LPUARTI_ FDCANI_R .
PA1l EL LCD_R4 SPI2_NSS 12S2_WS CHDI ATIM1_CH4 TS UART9_RX CTS X USB1_DM - - EVENTOUT -
SHRTIMI_ ATIMI_BKI USARTI_R LPUARTI_ FDCANI_T .
PA12 LCD_R5 SPI2_SCK 1282_CK CHD2 N3 ATIMI_ETR TS UART9_TX RTS X USBI_DP - - EVENTOUT -
PA13 = = = = = B = B = B = B = = EVENTOUT JTMS(/JSWDI
PAl4 - - - - - - - - - - - - - - EveNTouT | TTERISWC
UART9_DE/
PA15 LCD_B6 LCD_R3 SPI1_NSS SPI3_NSS SPI4_NSS 12S1_WS 1283_WS 1284 WS - GTIMAL_C GTIMALE UART9_RT UARTILT - EVENTOUT JTDI
HI TR X
S
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Port AF0 AF1 AF2 AF3 AF4 AFS AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
ETHI_MIL_
RXD2/ETHI ATIMI CH2 | ATIM2 CH2 | GTIMA2 C | UART9 CT | DSMU CK
PBO - xSPI2_IO1 “GMIL RXD LCD_Gl LCD_R3 N N 3 S OUT - - - - EVENTOUT -
2
ETHI_MIL
RXD3/ETHI . DVPI_MCL ATIMI_CH3 | ATIM2_CH3 | GTIMA2. C | DSMU_DAT
PBI . xsitoo | FEONEND | Lep_co LCD_R6 < SPI3_MISO N N o) N - - - EVENTOUT -
3
xsp2_cLk/ | ETHLMIL
- TX_ER/ETH | DVPI_HSY ATIMI CH4 | ATIM2 CH4 | GTIMAS E | DSMU CKI
PB2 5 5 WP CLKI |Gy T e DVP2.DI2 | SPI3 MOSI | 1253 SDO N S ey NI - - EVENTOUT | RTC_OUT2
CER
PB3 SDMMC2D | gppy sck SPI3_SCK SPI4_SCK 12S1_CK 1283_CK 1284 CK . GTIMALC | GTIMA6 E | UARTILR - - - gventTouT | 'TROTRAC
2 H2 TR X ESWO
PB4 FTHTEY_ | SPMMCZD | spii_miso | SPIZNSS | SPI3MISO | SPH_MISO 1251_SDI 1252 WS 1283 SDI 1284 SDI GTIMAZC | GTIME2B | yarTn_TX - EVENTOUT JTRST
SDRAM _CK ETHI_PPS_ SPIL_MOSU | SPI3_ MOSU | SPI4 MOSU | GTIMA2 C | GTIMB3 B | UARTIOR | FDCAN2 R
PB5 0 . o LCD_BS pveLDI0 | SPGGRS 1255 DO 1284 DO T e X X 2C1_SMBA | 12C4 SMBA | EVENTOUT -
SDRAM_NC SDMMCI_D GTIMA2 C | GTIMA3 C | GTIMB2C | USARTLT | UARTIOT | LPUARTIT | FDCAN2T DSMU_DAT
PB6 o . ‘ DVPI_D5 A A G g X . - 12C1_SCL 12¢4 SCL NG EVENTOUT -
ETHL_MIL FEMC_NL/F
TXD2/ETHI | SDMMCI_D . DVPI_VSY GTIMA2.C | GTIMA3.C | GTIMB3.C | USARTIR | LPUARTI_ DSMU_CKI
PB7 oM TXD Y EMC NAD © - oA ok e 5 . 12C1_SDA 12C4 SDA e - EVENTOUT -
2
ETHI MIL__| SDMMCI C | SDMMCI D | SDMMC2 D GTIMA2 E | GTIMA3 C | GTIMB2 C FDCANI R DSMU_CKI
PBS o o h ) LCD_B6 DVPI_D6 ey HA P UART9_RX X 12C1_SCL 12¢4 SCL & EVENTOUT -
SDMMCI_C | SDMMCI D | SDMMC2 D SPI2NSSI2 | GTIMA3 C | GTIMB3 C FDCANI_T DSMU_DAT
PB9 NS . . LCD_B7 DVPI_D7 WS A S UART9_TX ~ 2CI_SDA | 12C4 SDA | 12C4 SMBA N EVENTOUT -
ETHLMIL - ppye pisy
RX_ER/ETH - SHRTIMI S | GTIMAI_C | LPTIM2IN | USART3.T DSMU_DAT
PBI10 . L GMIL RX | PEMCDAI LCD_G4 SPI2_SCK 1252 CK P it X X 12C2 SCL N - - EVENTOUT -
ER
ETHI_MIL_
TXENETH | ppyc pisy
L RmiLTX | FEMC SHRTIMI_S | GTIMAIC | LPTIM2 ET | USART3 R DSMU_CKI _ _ : _ _ o _
PBIL | 't H:M(;iDAl LCD_G5 i oA v 5 12C2_SDA N EVENTOUT
GMIITX_E
N
ETHI_MIL_
TXDO/ETHI SPI2NSS/I2 | ATIMI_BKI | LPTIMZIN | USART3.C | UARTIOR | FDCAN2 R DSMU_DAT
PBI2 . . _RMILTXD . DVP2_ D14 — . = s S - USB2ID | 122 SMBA . EVENTOUT -
S3 WS Ni 2 K X X INT
O/ETHI_GM -
11_TXDO
ETHI _MIL_
TXDI/ETHI USART3_C : ,
PBI3 : "RMI TXD SDMI\(/)ICLD DVPIL D2 sPI2 SCK pspck | ATMLCHI | LPIIM2OU | roigas | UARTIOT | FDCAN2T USBZgVBU DSMU_CKI _ EVENTOUT _
/ETHT GM _NSS
1_TXDI
FEMC_D10/ USART3 D
pR14 | SPRaMDI | sommcap | pEREDEE L G wiso psaspi | ATIMICH2 | ATIM2 CH2 | GTIMAT.C | USARTIT | pltie? | UARTODE/ | yep pye | DSMUDAT | oo _
0 0 ; N N HI X po UART9 RTS N2
SDRAM DI | spmmcz p | FEMCDIV ATIMI_CH3 | ATIM2 CH3 | GTIMA7.C | USARTI R | UART9 CT DSMU_CKI
PBI5 M G20 | FEMC DAI LCD_G7 SPI2 MOSI | 1252 SDO - . N7 KT o USB2_DP NS - EVENTOUT | RTC_REFIN
i
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Port AF0 AF1 AF2 AF3 AF4 AFS AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
SDRAM.N | SDRAM DI | RX DVET FEMC_D12/ DSMU CKI | DSMU DA EVENTOU
PCO WE P H2 RMIL C FEMC_A25 FEMC[DAI LCD_G2 LCD_R5 NO TING - - - - - T -
RS DV
| sbmmcz . DSMU_CKI | DSMUDA | FEMC_DOF EVENTOU .
PCI1 . ETHI_MDC e LCD_G5 SPI2 MOSI | 1252 SDO N Ve EMC DAO - - - - - N TRACEDO
ETHI_MIL_
SDRAM N TXD2/ETHI DSMU CKI | DSMU CK EVENTOU
PC2 e . - . Gwil Tx | DVP2D6 | SPRMISO | Ds2SDI N e - - - - N -
D2
ETHI_MIL_
SDRAM_C TX_CLK/E DSMU_DA EVENTOU
PC3 KEO - - - THI GMn | DVP2.D7 SPI2_MOSI 1252_SDO TINI - - . ) ) N _
TX_CLK
ETHI_MIL
RXDO/ETH
PC4 SD‘:‘:’EIXIfN 1_RMIL_RX sng%szf FEMC_A22 LCD R7 12S1_MCK DSMI%CKI - - . . - - - EVET}]TOU -
DOETHI_G
MII_RXDO
ETHI_MIL_
RXDI/ETH
PCS SDRAM_C : FRMILRX | FEMC Al LeD DE DSMUDA | COMPLOU | SDRAMN | SDMMC2 S _ _ _ _ _ EVENTOU _
DI/ETHI_G
MII_RXDI
SDMMCI__ | SDMMCI_ | SDMMC2_ | FEMCNW | LCD _HSYN SHRTIMI__ | ATIMZ CH | GTIMA2 C | USART4 T | DSMU CKI EVENTOU
PC6 DODIR D6 D6 AIT C DVP1_DO 1282 MCK CHAI 1 HI X N3 3 3 T 3
FEMC_NEI
SDMMCI_ | SDMMCI_ | SDMMC2 g ) SHRTIMI_ | ATIM2.CH | GTIMA2.C | USART4 R | DSMU_DA EVENTOU
PC7 s o ™ FEMC NC LCD_G6 DVPI DI 1283 MCK AN, ; ot 8 P - - N TRGIO
FEMC_NCE | FEMC_INT/ UARTI0 D
PCS sommer | RN | FEMCBUS | Dverpa | SHRTIML | ATIM2CH | GTMA2C | Usarmac | puAUED : : _ _ _ EVENTOU | s
DO N CHBI 3 H3 K T
E2 Y RTS
PC9 . SPNMCL LCD_B2 LCD_G3 DVPID3 | DSICKIN | 12S2.CKIN | 1283.CKIN | ms4ckiN | ATIM2CH | GTIMAZC | UARTIO.C | pes spa | nesspa | EVENTOU | RCECMCO
PC10 . SDNS\;C = LCD R2 LCD Bl DVPI D8 SPI3_SCK 1283 CK USA‘;”—T UARTO TX | 1205 spa | D SM;IJS—CK[ - - - EVEI;TOU -
PCI1 . SDMMC1_ LCD B4 DVPI D4 | SPI3 MISO | 1253 SDI . USART3 R |yt RX | 1205 scL | PSMU.DA - - - EVENTOU -
D3 X TIN5 T
SDMMCI__ | FEMC_D6F GTIMBI_C | USART3 C | UARTIOT | I2C5 SMB EVENTOU
PCI2 SDRAM_D6 e EMC D LCD_R6 DVPID9 | SPI3.MOSI | SPI4 SCK | 1253_SDO 1254_CK e N T - - N TRACED3
RTC_TAMP EVENTOU
PCI3 - - - - - - - - - 1 /RTC_TS - - - - T RTC_outt
PC14 i i ) i ) i i ) ) TIMESTAM i ) ) ) EVENTOU )
TIMESTAM EVENTOU
PC15 - - - - - - - - - S : - - - N -
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
SDRAM_D1 SDMMCI_ | FEMC_D2/F GTIMB2_C UARTI13_C FDCANI_R | DSMU_CKI EVENTOU
PDO SDRAM_D2 | WP EMC DA2 LCD_BI HIN UART9_RX TS o NG - o - - T -
SDRAM_D1 SDMMCI_ | FEMC_D3/F | GTIMB2_C FDCANI_T 12C1_SMB DSMU_DA EVENTOU
PDI SDRAM_D3 2 CD EMC_DA3 HIP UART9_TX X A TING : : - - - T -
SDRAM_D1 SDMMCI_ | FEMC_D7/F . B GTIMA2_E GTIMBI_B GTIMB2_C UART10_R LPUART2_ EVENTOU .
PD2 SDRAM_D7 3 MD EMC DA7 LCD_B2 LCD_B7 DVPI_DI1 RK I X TS - - T TRACED2
. s USART2_C LPUART2_ .
PD3 SDMMCI_ FEMC_CLK LCD_G7 DVP1_D5 SPI2_SCK 1282_CK GTIMB2 C | 15/USART2 | DE/LPUAR DSMU_CK - - - - EVENTOU -
RST H3 OUT T
_NSS T2_RTS
. . USART2_D
PD4 - SDMMC2_ | rEmc NOE | DVPI D14 SPI3_NSS - GTIMB2_C E/USART2 LPUART2_ 12C1_SCL - - - - EVENTOU -
WP ~ = — H4 RIS TX = T
SDMMC2_ FEMC_NW GTIMB2_E USART2_T LPUART2_ ) ) _ ) ) EVENTOU )
PD5 - D i DVPI_DI5 SPI3_MISO TR < RX 12C1_SDA T
SDMMC2_ FEMC_NW USART2 R | DSMU_CKI | DSMU_DA EVENTOU
PD6 - CK AT LCD_B2 DVP1_D10 SPI3_MOSI 1283_SDO X Ni TINI - - - - T -
SDMMC2 FEMC_NEI ATIM4_BKI | USART2.C | DSMU_CKI | DSMU_DA EVENTOU
PD7 - oMD /FEN]{Z(;NC SPII_MOSI SPI3_SCK 1281_SDO NI K ND TING - - - - T -
PDS SDRAM_DI EEM%BH DVP2_HSY | SHRTIM2_S | ATIM3_CH USART3_T 12C7 SDA DSMU_CKI EVENTOU
3 ° 5 NC CIN 3 X - N3 : : . : : T :
FEMC_D14/ ]
PD9 SDRAM DI | oy cp0f | DVP2VSY | SHRTIM2.S | ATIM3 CH USART3_R 207 SCL DSMU_DA ) ) ) . _ _ EVENTOU _
4 e NC COUT 3N X = TIN3 T
] FEMC_DI15/
PD10 SDRAM DI | ETHI CLK | ETH2 PPS_ | oo --po LCD B3 ATIM1_CH LPTIM2_O USART3_C 12C7_SMB DSMU_CK ) . _ _ EVENTOU _
5 125 ouT 5 - 4N uT K A OouT T
. . USART3_C .
FEMC_Al6/ GTIMA3_E LPTIM2_IN = 12C4_SMB EVENTOU
PDI11 - FEMC_CLE DVP2_DI5 TR 5 TS/US:SRTS 7 = = o o - - - T -
FEMC_A17/ GTMA3 C | tPTiMiN | tervaiN | USARDID | uprio | uarTIRC | FDCAN R EVENTOU
PD12 - FEMC_ALE DVPI_DI2 H 1 1 - E/U?{/—}FS{TL X TS " X 12C4_SCL - - s T -
GTIMA3_C LPTIMI_O UARTI12_R UART13_D FDCAN3_T 12C8_SMB EVENTOU
PDI13 - FEMC_A18 DVPI_DI3 - - - E/UART13 - 12C4_SDA - - - - - -
& = H2 UT X RIS X = A T
SDRAM_C ETHI_PPS_ [ SDMMCI_ | FEMC_DO/F | ATIM3_CH GTIMA3_C UARTI12_C UART13_R EVENTOU
PD14 SDRAM_DO KEO ouT D4 EMC_DAO 4 H3 TS X 12C8_SDA . . - . T .
UART12_D
ETHI_PHY ETH2_PHY SDMMCI_ | FEMC_DI/F | ATIM3_CH GTIMA3_C : = UARTI13_T , EVENTOU
PDI5 SDRAM_DI _INTN _INTN D5 EMC_DALI 4N H4 E/ Uﬁglzf X 12C8_SCL . . ° . T .
95/190 A AR A3 F7 PR 22 5] Nations Technologies Inc.




ay

% ’. ER#EA Nation

ERREAK

N

3.3.5 GPIOEE HThEe

% 3-6 GPIOE Z HIjfe

www.nationstech.com

Hohb: IR X S AL X =
HIE: +86-755-86309900 f%T¥: +86-755-86169100

¥ 109 FERFEAKE

R4 : info@nationstech.com HE%w: 518057

Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
SDRAM_D FEMC_NBL SHRTIMI_S | GTIMA3_E GTIMBI_C | LPTIMI_ET | LPTIM2_ET | UARTI2 R EVENTOU
PEO QMO - 0 LCD_RO DVPI_D2 CIN TR 3 R R X = = = T =
SDRAM_D FEMC_NBL SHRTIMI_S | GTIMBI_C | LPTIMI_IN UARTI2.T | SDRAM DI ) ) ) ) EVENTOU _
PEI QM1 ) 1 LCD_R6 DVP1_D3 COUT H4 2 X 5 T
ETHI_MIL_
TXD3/ETH1 . . GTIMBI_E USART5S_R | FDCAN4_T EVENTOU TRACECL
PE2 - GMILTX FEMC_A23 DVP2_D0 SPI6_SCK TR X i ) ) ) ) . ) ¥ ¢
D3
ETHI_MIL_
TXD2/ETHI GTIMBI_B USARTS_T FDCAN4_R EVENTOU
PE3 CGMILTX FEMC_A19 DVP2_DI RK X X - - - - - - - - T TRACEDO
D2
ETH2_PHY GTIMBI_C USART6_R DSMU_DA EVENTOU
PE4 CINTN FEMC_A20 LCD_BO DVP1_D4 SPI6_NSS HIN X NG - - - - - - T TRACEDI
PES "SPDI—NCS FEMC_A21 LCD_GO DVP1_D6 SPI6_MISO GTIPI\"']?,I—C USA‘;(T"—T DSMT\%—CK' - - - - - - EVETOU TRACED2
PE6 FEMC_A22 LCD_Gl1 DVP1_D7 SPI6_MOSI ATI“’I[I]fBK' GTIE‘]*C - - - - - - - - EVETOU TRACED3
xSPI2_NCS ETH2_ PHY | FEMC_D4/F | ATIMI_ET UARTI1I_R DSMU_DA EVENTOU
PE7 SDRAM_D4 ) 3 2 _INTN EMC_DA4 R X 12€7_SDA TIN2 ) ) ) ) T )
SDMMCI_ | FEMC_D5/F | ATIMI_CH UARTI11_T FDCAN5_T DSMU_CKI | COMP2_OU EVENTOU
PES SDRAM_DS | SDRAM_A0 - i LEDCTRL EMC_DAS IN X X 12€7_SCL N2 T - - T :
SDMMC2 FEMC_D6/F | ATIMI_CH UARTIID FDCAN5_R 12C7_SMB DSMU_CK EVENTOU
PE9 SDRAM_D6 | SDRAM_Al . . LEDCTRL EMC_DA6 1 E/UQTR;-”f X A ouT : : : T .
FEMC_D7/F | ATIMI_CH UARTI11_C DSMU_DA EVENTOU
PE10 SDRAM D7 | SDRAM_A2 3 ) EMC_DA7 2N TS TIN4 ) ) ) ) ) ) T )
FEMC_DS8/F ATIM1_CH DSMU_CKI EVENTOU
PE11 SDRAM_DS8 - EMC DAS LCD_G3 SPI6_NSS By Na SDRAM_A3 - - = = - - T -
ETHI_GMII | FEMC_DY/F ATIM1_CH UARTI3_R DSMU_DA | COMPI_OU ) ) ) ) EVENTOU )
PE12 SDRAM_D9 - RXD4 EMC_DA9 LCD_B4 SPI6_SCK N X TINS T T
SDRAM DI | ETHI Gmn | FEMC.DIO/ ATIMI CH | UARTI3.T | EDCAN6 T DSMU_CKI | COMP2_OU EVENTOU
PEI3 — Z FEMC_DAI LCD_DE SPI6_MISO - - - 12C6_SDA < - - - - -
0 _RXD3 Y - - 3 X X e N5 T T
SDRAM_D1 ETHI_GMII ATIMI1_CH USART6_C UARTI13_C FDCAN6_R EVENTOU
PE14 \ - RXDS FEMC_D11 LCD_CLK SPI6_MOSI 4 K TS o 12C6_SCL - - - T -
FEMC_DI12/ UART13_D
PEI5 SDRAM D1 | ETHI_GMIl | poe <00 LCD R7 ATIMI_BKI | USART5_C E/UARTD3 12C6_SMB . . ) ) ) ) EVENTOU )
2 RXD7 ~ - NI K - A T
= 2 RTS
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
ETHI_GMIL SHRTIM2_ GTIMAL_C | GTIMAS5_C USARTI_T FDCAN4_T COMP3_OU EVENTOU
PFO SDRAM_A0 xSPI2_100 TXD4 FEMC_A0 DVP2_D0O CHAI H i X X 12C2_SDA 12C5_SDA T - T -
ETHI_GMII SHRTIM2_ GTIMAI_C GTIMAS_C USARTI_R | FDCAN4 R EVENTOU
PF1 SDRAM_Al | SDRAM D3 xSPI2_I01 TXDS FEMC_Al DVP2_DI CHA? 2 s X X 12C2_SCL 12C5_SCL - T -
ETHI_GMII SHRTIM2_ GTIMAI_C GTIMAS_C GTIMB2_E USARTI_C 12C2_SMB 12C5_SMB EVENTOU
PF2 SDRAM_A2 xSPI2_102 TXD6 FEMC_A2 DVP2_D2 SPI6_NSS CHBI 0 3 TR K A A - T -
ETHI_GMIL SHRTIM2 GTIMAI_C GTIMAS_C GTIMB2_C USARTI_C EVENTOU
PF3 SDRAM_A3 xSPI2_103 — FEMC_A3 DVP2_D3 SPI6_SCK ) - g - g - g — TS/USART1 12C6_SDA = = =
_TXD7 CHB2 H4 H4 H4 NSS T
ETH2_MII
XSPI2_CLK/ e USARTI_D
PF4 SDRAM_A4 | SDRAM_D4 | xSPI2_CLKI ?g;ﬁﬁf FEMC_A4 DVP2_D4 SPI6_MISO SH&:'C’\;[Z* GT”TAP’{“J GTU\:{ELC E/USARTI _ FDC’;(NSJ 12C6_SCL - EVET}]TOU -
N S - RTS
REF_CLK
xSPI2_ NCL | ETHI_GMII . SHRTIM2_ | ATIM3 BKI | GTIMB2_C | FDCAN5_R 12C6_SMB _ ) ) EVENTOU )
PF5 SDRAM_AS < GTX CLK FEMC_AS DVP2_D5 SPI6_MOSI CHCZ Ni e < A T
ETH2_ MDI | DVPI_PIXC ATIM3_ET ATIM4_ET GTIMAS5_C GTIMB2_C UARTII_R | FDCAN3_R EVENTOU
PF6 - xSPI2_103 S K DVP2_D5 SPI5_NSS R R Hi HIP X X - - T -
DVP2_PIXC ATIM3_CH ATIM4_CH GTIMAS_C GTIMB3_C UARTI1I_T FDCAN3_T EVENTOU
PF7 - xSPI2_102 ETH2_MDC X SPI5_SCK 4 3 o HIp X X - - - T -
ETH2_MII SDMMC2 DVP2_HSY ATIM3_CH ATIM4_CH GTIMAS_C GTIMB2_C UARTII_D EVENTOU
PF8 - xSPI2_100 oL LEDCTRL NC SPI5_MISO 0 P 0 HIN E/U/}g{guf - - - T -
ETH2_MIL_ SDMMCI_ DVP2_VSY ATIM3_CH ATIM4_CH GTIMAS5_C GTIMB3_C UARTI11_C EVENTOU
PF9 ) XSPI2_101 CRS LEDCTRL NC SPIS_MOSI 3 2 1 H4 HIN TS ) ) T )
xSPI2_CLK/ ]
PF10 ) \spi2_ciki | ETH2PPS. LCD,_DE DVPI DI ATIM3_CH ATIM4_CH GTIMB2_B FEMC_A3 ) ) ) ) ) EVENTOU )
N ouT 3 2 RK T
ETH2_MIL_
SDRAM_N GTIMA6_C TX_EN/ET EVENTOU
PF11 RAS = DVPI_DI2 SPI5_MOSI HI 12C6_SDA H2 RMILT - - - - - - - T -
X_EN
ETH2_MII_
TXDO/ETH2 . GTIMA6_C FDCANG6_T , EVENTOU
PF12 SDRAM_A6 | XSPI2.DQS | "oy, FEMC_A6 DVP2_D6 s X 12C6_SCL - - - - - - T -
0
ETH2_MII_
SDRAM_N | TXDI/ETH2 GTIMAG6_C USART7_C FDCAN6_R 12C4_SMB 12C6_SMB DSMU_DA | COMP3_OU EVENTOU
PF13 SDRAM_A7 CEO _RMIIL_TXD FEMC_A7 DvP2_D7 - H3 K X A A TIN6 T . T -
1
PFl14 SDRAM_AS ET;I)z(bhgrL FEMC_AS DVP2_ DS SHSEE\;IA GTIﬁA‘A(LC USAF;(TLR FDC/;(NELR 12c4 SCL DSMI:JgCKI _ _ ) ) EVET}IFTOU )
SDRAM_B ETH2_MII_ . SHRTIM2_ | LPTIM4 ET | USART7_T FDCAN3_T _ _ ) ) EVENTOU )
PF15 SDRAM_A9 A0 X3 FEMC_A9 DVP2_D9 CHF2 R X < 12C4_SDA T
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
SDRAM_AL SDRAM_ XSPI2_NCS | ETH2_MII ATIM4_BKI | LPTIM4_IN UART13_R EVENTOU
PGO 0 BAl xSPI2_104 3 TX CLK FEMC_A10 DVP2_DI10 Ni 1 X = = = = T =
SDRAM_Al SDRAM_ xSPI2_NCS | ETH2_MII GTIMBI_E LPTIM4_IN UARTI13_T EVENTOU
PG1 \ ALO xSPI2_I05 3 CTX ER FEMC_Al1 DVP2_DI1 - TR ) X - - - T -
ETH2_MII_RX USART7_C
PG2 SDRAM_Al SDRAM_ | o e jmn | FEMC A1z | DVP2DI SHRTIM2 S | ATIM2 BKI | GTIMAGE | roiigapry | FDCANST ) ) _ _ EVENTOU _
2 DQMI ~ - 2 CIN NI TR X T
_RXDO _NSS
ETH2_MIL . . USART7_D .
PG3 RXDI/ETH FEMC_Al DVP2 D13 SHRTIM2_ ATIM2_B GTIMAS E | oo FDCANS_R EVENTOU
2 RMII_RX 3 - SCOUT KIN2 TR - X - - - - - . T -
— 1 RTS
SDRAM_B ETH2 MII | SDMMC2 CKI | SDMMC2 FEMC_Al SHRTIMI ATIMI BKI | USART6_C EVENTOU
PG4 A0 RXD2 N~ D4 4 DVP2 D14 CHF1 ~ NI TS/UI\SI?SRM 12C1_SDA 12C8_SDA - - - T -
SDRAM_B ETH2_MII_RX SDMMC2 SDMMC2 SHRTIMI AT;M] ET USART6 D EVENTOU
PG5 — - —a . - . FEMC_Al5 DVP2_DI5 - = E/USART6 12C1_SCL 12C8_SCL - - -
Al D3 CDIR D5 ~ - CHF2 R RIS = — T
ETH2_MII . DVP1_DI SHRTIMI_ GTIMB3_B 12C1_SMB 12C8_SMB ) ) _ ) ) EVENTOU )
PG6 3 _RX_ER FEMC_NE3 LCD_R7 2 CHEI RK A A T
ETHI_PH FEMC_INT/FE DVPI_DI SHRTIMI_ USART4_C FDCAN7_T EVENTOU
PG7 XSPI2_DQS Y_INTN MC_BUSY LCD_CLK 3 CHE2 K X 3 3 3 3 3 3 T 3
USART4_D
PGS SDRAM_C ) ETHI_PPS_OU LCD G7 SPI4 NSS 1254 WS ATIM2_ET E/USART4 FDCAN7_R ) ) ) ) ) EVENTOU )
LK T - — - R - X T
RTS
Eg('éf)]/\g FEMC _NC DVPI_VS USART4 R | FDCAN3_T EVENTOU
PG9 - - SDMMC2_DO0 EI/FEMC - SPI1_MISO 12S1_SDI — - - - - - - -
H2_RMIIL_ — NE2 YNC = - X X T
RXDO
ETH2_MII_RX .
PG10 xSPI2_106 XSPRNC | py gty gmnr | SPMMCZ_ | FEMC NE LCD_B2 LCD_G3 DVPI_D2 SPI1_NSS 12S1_WS - FDCAN3_R - - EVENTOU -
— S4 RXD1 DI 3 - - - = - X T
ETHI_MII_TX
_EN/ETHI_RM
PGl1 xSPI2_IO7 XSPI2_NC II_TX_EN/ETH SDMMC2_ LCD_B3 DVP1_D3 SPI1_SCK 12S1_CK LPTIMIL_IN USARTS R = - - = EVENTOU -
— SIN — ; D2 = = - - 2 X T
I_GMIL_TX_E
N
ETHI_MII
_TXDIET USART4_D
PGI2 XSPI2_NCS HI_RMIL SDMMC2 D3 FEMC_NE LCD BI LCD B4 DVP2MCL | ¢pi ey 1254 SDI GTIMAS C | LPTIMIIN | oo USARTS_T _ EVENTOU _
1 TXDI/ET — 4 = - K - — H1 1 RIS X T
HI_GMIIL_
TXDI
ETHI_MIIL_
TXDO/ETHI1 USART4_C USART5_C
PGI13 _RMII_TXD SDMMC2 SDMMC2_D6 FEMC_A24 LCD_RO SPI4_SCK 1284_CK GTIMAS_C LPTIMI_O TS/USART4 TS/USARTS - - - EVENTOU TRACEDO
DODIR H2 uT T
0/ETHI_G = _NSS _NSS
MII_TXDO
ETHI_MII
_TXDIET USART5_D
HI_RMII_ [ SDMMC2 DI2 | SDMMC2_ | FEMC_A2 GTIMAS_C | LPTIMI_ET | USART4_T e EVENTOU
PG14 - TXDI/ET IDIR D7 5 LCD_BO SPI4_MOSI 12S4_SDO 3 R X E/U?{.I%I;TL 2 = T TRACEDI
HI_GMII_
TXDI1
USART4_C
PG15 SDRAM_N xSPI2.DQ | ETHI_PHY_IN | SDMMC2_ DVPI1_DI TS/USART4 | USARTS C | SDRAM DI EVENTOU
CAS S TN RST 3 K 4 . . . . - © T -
_NSS
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
EVENTOU
PHO - - - - - - - - - - - - - - T -
EVENTOU
PH1 - - - - - - - - - - - - - - T -
SDRAM_C ETHL_MIL_ SHRTIM2 GTIMB3_C LPTIMI_IN UARTI15_R EVENTOU
PH2 - - - XSPI2_104 CRS/ETHI_ LCD_RO ) - - = — - - - - -
KEO . . CHDI H2 2 X T
GMII_CRS
SDRAM_N ETHL_MII_ SHRTIM2 GTIMB3_C USART7_C UARTI15_T EVENTOU
PH3 S - xSPI2_I05 COL/ETHI_ LCD RI A = - - - - - - - _ .
CEO0 , . CHD2 H3 K X T
GMIL_COL
ETH2 MIL UARTI5_D
TXDO/ETH2 ; DVP2_HSY SHRTIM2_ GTIMB3_C USART7_R P FDCAN5_T . . . . EVENTOU .
PH4 RMILTXD LCD_G4 LCD_G5 NC CHEI 4 X E/Uﬁr;gl 5 X 12C2_SCL T
0
ETH2_MIL_
SDRAM N | TXDI/ETH2 | DVP2_PIXC SHRTIM2_ GTIMB3_E USART7_T UART15_C FDCAN5_R EVENTOU
PH5 WE _RMII_TXD LK SPIS_NSS CHE2 TR X TS X 12€2_SDA - . . . T .
1
ETHI_MIL_
SDRAM_N RXD2/ETH FEMC_BA ATIMI1_CH GTIMA7_C LPTIM5_IN UART14_R FDCAN7_T 12C2_SMB . . EVENTOU .
PH6 CEI SDRAM_A4 |_GMIL RX A DVP1_D8 SPI5_SCK AN e | X X A T
D2
ETHI_MIL_
SDRAM_C RXD3/ETH . ATIM3_BKI | LPTIMS5_IN UART14_T FDCAN7_R EVENTOU
PH7 P | GMIL RX FEMC_CRE DVP1_D9 SPI5_MISO Ni 2 X < 12C3_SCL SDRAM_AS - - - T -
D3
UART10_D UART14_D
PHS SDRAM DI | gpean ag | ETHLOMIL | ppve e LcD_R2 DVPI_HSY ATIM3_CH GTIMA4_E E/UARTT0. | EUARTI4 | FDCAN2R 12C3_SDA COMP4_OU . EVENTOU .
6 RXD4 NC 1 TR X T T
- RTS RTS
SDRAM_DI1 | ETHI_GMII ATIM3_CH GTIMA7_C UART10_C UART14_C FDCAN2_T 12C3_SMB EVENTOU
PH9 5 _RXDS FEMC_D17 LCD_R3 DVP1_DO0 N 1 TS TS X A SDRAM_A7 - - T -
SDRAM_DI ETHI_GMII o . ATIM3_CH GTIMA4_C 12C4_SMB EVENTOU
PHI10 3 SDRAM_AS8 _RXD6 FEMC_DI8 LCD R4 DVP1_D1 5 Hi n - - - - - T -
SDRAM_D1 | ETHI_GMII . ATIM3_CH GTIMA4_C UART10_R , EVENTOU
PHI11 9 RXD7 FEMC_D19 LCD_R5 DVPI_D2 N Ha X 12C4_SCL SDRAM_A9 - - - - T -
ETH2_MIIL_
SDRAM_D2 | SDRAM_AI RX_DV/ET ATIM3_ET GTIMA4_C UARTI0_T COMP4_OU EVENTOU
PHI12 0 \ H2 RMII C FEMC_D20 LCD_R6 DVP1_D3 SPI7_NSS R oA X 12C4_SDA T - - T -
RS_DV
ETH2_MII_
SDRAM_D2 TX_EN/ET . ATIM2_CH FDCANI_T 12C9_SMB EVENTOU
PHI13 \ H2 RMIL T FEMC_D21 LCD_G2 SPI7_NSS IN UART9_TX X n - - - - - T -
X_EN
ETH2_MII_
SDRAM_D2 | TXDO/ETH2 ATIM2_CH USART6_R FDCANI_R EVENTOU
PH14 2 “RMILTXD | FEMCD22 LCD_G3 DVP1_D4 SPI7_MISO e X UART9_RX X 12C9_SDA - - - T -
0
ETH2_MII_
SDRAM_D2 TXDI/ETH2 - ATIM2_CH USART6_T , EVENTOU
PHI15 3 - RMIL TXD FEMC_D23 LCD_G4 DVPI_DI1 SPI7_MOSI N X 12C9_SCL - - - - T -
1
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PIO SDRA4M—D2 FEMC_D24 LCD_G5 DVP1_DI3 SPI2_NSS 12S2_WS ATI“:';—C“ GT'ﬁAA“—C 12C10_SDA - - - - - EVETOU -
PIl SDRAM D2 | gppam pg | ETHZMIL | ppyic pos LCD_G6 DVPI_DS8 SPI2_SCK 1282_CK ATIM2_BKI | USARTS_C 12C8_SMB 12C10_SCL - - EVENTOU -
5 — RXDO - - ~ - - N2 K A — T
P12 SDRAM D2 | ETH2 MIL | ppyic pg LCD_G7 DVPI_D9 SPI2_MISO 1282_SDI ATIM2_CH USARTS R LPUART2_ 12C8_SDA SDRAM_D9 - - EVENTOU -
6 RXDI — - - — — 4 X TX — — T
SDRAM_D2 | SDRAM_DI | ETH2 _MII_ ATIM2_ET USARTS_T LPUART2_ @ qr 12C10_SMB EVENTOU
P13 b o RX_ER FEMC_D27 DVPI_D10 SPI2_MOSI 1282_SDO R X RX 12C8_SCL A - - T -
SDRAM_D XSPI2_NCS | ETHI_GMII | FEMC_NBL ATIM2_BKI | USART8 R | 12C10_SMB EVENTOU
P4 o2 3 TXD4 5 LCD_B4 DVPI1_D5 DVP2_D8 X A SDRAM_D0 - - - T -
SDRAM_D xSPI2_NCS | ETHI_GMII | FEMC NBL DVP1_VSY ATIM2_CH USARTS_T EVENTOU
P15 M3 SDRAM_D1 3 TXDS 3 LCD_B5 NC DVP2_D9 . X 12C10_SDA - - - T -
PI6 SDRAM D2 | xSPI2NCS | ETHLGMII | pov - pog LCD B6 DVPL D6 DVP2 DIO ATIM2_CH USARTS_C 12C10 SCL | SDRAM D2 ) ) ) EVENTOU )
8 4 _TXD6 = - = = 2 K - = T
PI7 SDRAM D2 | orpanips | XSPIZNCSI | ETHI GMIL | oy oo LCD BT DVPI D7 DVP2 DII ATIM2_CH ) ) ) ) ) EVENTOU )
9 = N _TXD7 = - = = 3 T
ETH2 MIl_ | SDMMCI_S | SDMMC2_S LPTIM3_IN | FDCANI_T EVENTOU RTC_OUT
PI8 TX_CLK EL EL SPI7_SCK 1 X ) i i ) ) i ) ) T 2
PI9 SDRAM_D3 <SPI2 100 FEMC D30 | LCD_VSYN _ GTIMA7 C | LPTIM3_IN | oo oo | FDCANIR 12C9_SMB SDRAM D6 ) _ ) EVENTOU )
0 — - [ H3 2 - X A - T
PILO SDRAM D3 | orb i b7 SPL2 101 ETHLMIL | oo o oy | LCD_HSYN | GTIMA7.C | LPTIM3_ET | FDCAN4_T 12C9 SDA ) ) ) ) EVENTOU )
1 = = RX_ER = C H4 R X ! T
SDMMCI_ SDMMC2_ GTIMA7_E | FDCAN4 R EVENTOU
PI11 xSPI2_102 LEDCTRL LEDCTRL FEMC_DO LCD_G6 TR X 12C9_SCL - - - - - - T -
PI12 xSPI2_103 FEMC_A4 LCD{‘SYN DVP2_D2 SPI7_NSS GTIﬁffc FDC’;(N(LT 12C7_SDA - = = - - - EVETOU -
PI13 xSPI2_CLK FEMC_A7 LCDfCV SYN DVP2_D3 SPI7_MISO GT%“ALC FD C’;N@R 12C7_SCL - - - - - - EVETOU -
Pll4 XSPI2_NCL FEMC A9 LCD CLK DVP2 D4 P17 Mosi | ATIM3_BKI | GTIMA7_E 12C7_SMB ) ) ) ) ) ) EVENTOU )
K — - — - N2 TR A T
ETH2_PPS_ ATIM3_BKI | GTIMB3_E EVENTOU
PIl15 oUT LCD_G2 LCD_RO DVP2 D13 N3 TR - - - _ . - _ _ N _
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Port AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
ETH2_MIIL_ ATIM4_ET GTIMB3_C UARTI5S R | FDCANS T EVENTOU
PJO TXD2 LCD_R1 LCD_R7 - R HIN X X 12C9_SDA - - - - . p )
ETH2_MII_ DVP2_VSY ATIM4 CH | GTIMB3_C UARTI5_.T | FDCANS R EVENTOU
PJ1 xSPI2_104 TXD3 LCD_R2 NC SPI7_SCK ) HIP X X 12C9_SCL - o - - T -
P12 XSPI2_I0S LCD_R3 DVPI_DIS SPI7 NSS ATIM4 CH | GTIMB3_C UARTI5_R 12C9_SMB ) ) ) ) ) ) EVENTOU )
IN H2 TS A T
ETH2_MIIL_ ATIM4_CH GTIMB3_C UARTI3_R UARTI5_C FDCAN7_T . EVENTOU
PJ3 RX DV LCD_R4 DVPI_D14 | SPI7_MISO B 3 TS TS < 12C9_SDA - = : . N )
ETH2_MIIL_ ATIM4_CH GTIMB3_C UARTI3_C | FDCAN7 R EVENTOU
Pl4 RX_CLK LCD_R5 DVP1_DI3 SPI7_MOSI N Ha IS < 12C9_SCL = - - - - N -
ETH2_MII_ . ATIM4_BKI | LPTIM5_ET EVENTOU
PJ5 TX ER LCD_R6 DVPI_D9 - N3 R - - - o - - - - N -
PJ6 FEMC D2 LCD R7 DVP2 D8 ATIMZZ—CH FDC‘;W—T : ) _ ) ) ) ) ) ) EVE?TOU i
PJ7 FEMC_D3 LCD_GO DVP2_ D9 AT“\%—CH FDC’;W—R - . . - - . . . _ EVE’iTOU TRGIN
ETH2_MII_ ATIMI_CH ATIM2_CH USARTS_C UARTI2_T UARTI4 R | FDCANS T EVENTOU
PJ8 RXD2 LCD_Gl1 DVP2_D10 N | TS X TS X 12C8_SDA - - - . N _
ETH2_MII_ ATIM1_CH ATIM2_CH | USART8 R UARTI2_R UART14 C | FDCAN8S R EVENTOU
PJ9 RXD3 LCD_G2 DVP2 DIl 3 N TS X TS < 12C8 SCL - - - . N _
FEMC_D5/ ATIMI_CH | ATIM2_CH UARTI2_C UART14_R 12C8_SMB EVENTOU
PJ10 FEMC DAS LCD_G3 DVP2 D12 SPI5_MOSI N B TS X A - - - - _ T _
FEMC_D6/ ATIMI1_CH ATIM2_CH UARTI2_R UART14_T EVENTOU
PJ11 FEMC DAG LCD_G4 DVP2_DI13 SPI5_MISO B N TS X = - - - - _ T _
PI12 SDMMCI_S | FEMC_BA LCD_BO LCD G3 DVP2 DIS ATIM4 CH | 12C10_SMB ) _ _ ) ) ) ) EVENTOU TRGOUT
EL A 3 A T
PJ13 SD MSALCZ—S FEM%—NBL LCD_BI LCD_B4 DVP2_D14 ATH‘;I;:—CH 12C10_SDA - - - - - - - EVETOU -
PJ14 FEMC_CRE LCD B2 DVP2_DI13 AT“VZ‘—CH 12C10_SCL o - - - - . _ _ _ EVEI;TOU _
PJ15 FEMC_BA LCD_B3 pvp2 p12 | ATIM4CH - : ) _ ) ) _ ) i i EVENTOU )
A 4N T
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Port AF0 AF1 AF2 AF3 AF4 AFS AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
ETH2_MII ATIMI CH | ATIM2 CH EVENTOU
PKO oL - LCD_G5 DVP2_D7 SPIS_SCK N 3 12C3_SCL - - T
ETH2_MII ATIMI_CH | ATIM2_CH EVENTOU
PK1 e LCD_G6 DVP2 D6 SPI5_NSS - o 12C3_SDA - . \
PK2 FEMC, ALl LCD.G7 DVPZ DS ATII\I{IIFBKI ATIh4N2rBKI lZC}KSMB i i EVEI_\II_TOU
PK3 XSPI2_106 FEMC D7 LCD B4 DVP2 DO ATINI{I‘;—BKI 12C10_SDA - - EVEI;TOU
PK4 XSPI2_107 FEMC_D9 LCD_BS DVP2 DI GTIMA6 C | 15019 scL - - EVETOU
XSPI2_NCS GTIMAG6_C | 12C10_SMB EVENTOU
PK5 - FEMC D11 LCD_B6 DVP2 D2 T n . . N
PK6 xSPI2.DQS | FEMC Al2 LCD_B7 DVP2 D3 Gm‘é?s—c 12C10_SDA - - EVETOU
PK7 - FEMC_Al5 LCD_DE DVP2 D4 GT”Z[I?"—C 12C10_SCL - - EVETOU
102 /190 A AR A3 F7 PR 22 5] Nations Technologies Inc.
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Bt T MR 2
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4.1.6 LR

4-3 TR
VeaT I
- Backup circuit
2.3~3.6V ~ Lower Switch
~
(32KHz Oscillator,RTC wakeup
- @ circuit,Backup register
\/Dp
VDD1/2/+++/n
{
nx100nF
+nx10uF®
VDD33_usB
Qutput | | |~——F——"""""7""7""7>"7>""— 1
100nF :
+ 1uF 10 !
u General 1/0 port —@ Levell |ogic :
— switch circuit :
Input
ap |
1
' :
V. : Core circuit |
CAP1/2/--+In o (CPUdigital |}
: circuit and ]
nx100nF ! memeory) |
+nx10uF®@ E A |
| |
Vss1/2/-++n e - !
V DDA —
T VDDA
VREF I
I .
VREF + Analog
100nF r—— peripherals
+10uF (ADCs
100nF |  10uF®) DACs
COMPs)
; Vssa —
VE
1. LAFHINOUF H 252 A B2 75 EN b -
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4.1.7 HEIVEFEN &

4-4 RLIRIHFEN R TR

IDD'VBAT

O Vear|

l

lop
Vop

VD DA

4.2 X BRHUE fE

IFERS 1 RBP4 B BUR I PIF (41, % 42, R APAIMAL, WHER FHH
PR APERIAIR . B SRS H B R MO ROKEAT, R BURAESL 2P F AR PR RO DD REPEIRIETE 2.
PRI TARAERA A T 2 B0 8 O 7 S

% 4-1 BERE
i iR B/ME BXE BAr
Vop - Vss AR 3 A3 L L (B35 Vopa TV pp) D) -0.3 4.0
v TESVEE 2051 I L f4 N L E® Vss-0.3 55 \Y
" EFCAb 5 L P L@ Vss-0.3 Voo + 0.3
| AVoox | AN AL 5| B (A B R 22 - 50 .y
| Vssy- Vss| AN[E) b 5 | 2 1) 1) F R 2 - 50
Vesp(HBm) ESDi# L H i T (A AA R ) W.4.3.127%
1. FraREIE(Voo, Vooa)FI(Vss, Vssa) 5] D6 A ¢ 34 35 2] 45 fo VFSE B N Ot B R 46
2. VAR KE, BiEEsEE 42,
3. Y45vEZ5| i A5.5V, VDDAREKT2.25V.
* 4-2 HIREFE
75 iR BREY BN
Ivo 23V oo/ ooa B R 25 1 5 L 3 (FHE N FRL 37 ) D@ 150
IVDDSMPS 221V DDSMPS HELJR 8 1) AL (L B FRLAE ) D@ 700
Iveap £ VCAP HLIR 2 1 5 LR D@ 1000
lyss 23 Vs L 28 (1) i LI (7 1 FELAD) (0@ 1150 mA
| £ FE VORI ) 5] 1L gy o JHE FL 3 12
© AE R VORI 1 51 I_E ok th L O 10
NRST 5| BIFIE N B -5/0
I INJ(PIN)(Z)(3) o~ 5
Hoth 51 JHIFEN IR +/-5
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1. FrERIHEYIE(Vop, Vear, Vooa)FIHL(Vss, Vssa) 5| A GG & ER R 4N o v Bl N I L R 4 k.

2. HVin>Voolt, B —ANERENER; HVindVssity, B — N EENET . lnaeny SRR Hofp KE, HERE
ZHE 4-1.

3. RAFENHERST AR W.564.3.3371.

4, RAERKHERE, Vool KIFERE N0.1Vop.

*® 4-3 BRI
5 iR HfE 41
Tsto il A T 5 91 -40 ~ + 150 °C
TJ %j(%/ﬂ?lﬁx; 125 °oC

107 /190 ARt BR A ® Nations Technologies Inc.
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4.3 TAHEA
4.3.1 BHTEXMH

* 4-4 B LE%M
®e e 211 %AF B/ME BKRE L:<¥ V2
Arm® Cortex®-M7 i}
foru VCORE = 0.9V - 600 MHz
BT
facLk AXI g VCORE = 0.9V - 300 MHz
freLk AHB I g A2 VCORE = 0.9V - 300
MHz
frcLk APB i g VCORE = 0.9V - 150
Vb FrRdE LAEH & - 2.3 3.63 \%
Vbpa AR o TAE R W5 VopOH [E] 2.3 3.63 \%
VBaT sy TR rE - 2.3 3.63 \Y,
Ta IR ERERT T7) BRI THFE -40 105 °C
T gER N W7 -40 125 °C
VCAP VCAP Hi £ - 0.9 0.99 \Y,

1. U HAH R F U 9 Voo M Vopafit o, 7E_EFURINIE H R4 HIR], Voo %/ T 8055 T Voo,

108 /190 ARt BR A ® Nations Technologies Inc.
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ERREAK

4.3.2 SMPS [& L ##H g
AR 8 FH ) SMPS P L% 4-6.

Kl 4-5 SMPS B EFe488 AN T i
VbbD VDDswmps
VLxsmps
Cinl o L
SMPS
(ON)
VFBSMR -1
® > ]
Coutl
| VsssmPs[——]
J
Vcap -1
Vcore
VbbpLDo
C 1n2 L vreg
(OFF)
\/sg
Direct SMPS supply
R 4-5 SMEREF (¥ SMPS [ FE#5 4 ander it
incs %4 B/ME JAUE BAE Hhr
Vbpsmps Vour=0.9V 2.3 - 3.6 A%
Vour Iour=1A 0.72 - 0.99 A\
lour - - - 1 A
PMOS - 56 116 mQ
RDSon
NMOS - 100 131 mQ
Ippsmps_ @ Quiescent current - TBD - uA
Tsmps_START Iload=0mA - - 0.2 ms
109/190 ARt BR A ® Nations Technologies Inc.
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R 4-6 SMPS (B FE SN uirdetE

"5 E 20 %M

Cin Vopsmps b 714 B2 A {E 22uF
AhEEHLZE K] ESR 10mQ

Cout Vessmps 2N HL 2 I {E 47 uF
AR HLZE K ESR 10mQ

L A HLIR 1uH

- HATH R B 10mQ

4.3.3 VCAP M

LA E AR AR E ATE I AE VCAP 51 I FIERRIMB A 45 Cexr £ VCAP SIBRSEHL. R 4-THRE T

Cext. VCAP 5| JIFTIER AN SR LA 45 o

4-6 M ELZE Cexr

ESR
RLEAK
1. ESR &L B FE
% 4-7 VCAP T A%
e e 28 &
DCDC 10uF * 2
Cexr —
A5 LDO 22UF + 4 0.1uF
ESR AN HLZE ESR <100 mQ

110/190 ARt BR A ® Nations Technologies Inc.
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4.3.4 b AN N ) TAES A
TP B SR R IR R 4-4 5] IBREEREE (25 °C) F LA

F 4-8 L B AN A ) AR
®e S %AF B/ME BKRE L:<¥ V2

Vop LT 30 TBD

tvobp - us/'V
Vop T fEid % 30 TBD
Vear FHEZR 100 TBD

tvcap - us/'V
Veap T~ PR 100 TBD

4.3.5 PR LA YR R B
FR P SRR AR 4-4 5 SRR FEQS °C) F A Voo Bk L E IR,

K 4-9 WHRE AL A RIS A YRp
fiine) 28 %A BAME | HBME | KA LA
AFEC_PRS[3:0]=0101 (_L7Hi) 2.19 2.28 2.36
AFEC_PRS[3:0]=0101 ( I F&7F) 2.09 2.18 2.26
AFEC_PRS[3:0]=0110 ( |- 7+F¥) 2.28 2.38 2.46
AFEC_PRS[3:0]=0110 (T~ [#7) 2.19 2.28 2.36
AFEC_PRS[3:0]=0111 ( |- 7+F¥) 2.36 2.48 2.56
AFEC_PRS[3:0]1=0111 (T B&3%) 2.28 2.38 2.46
AFEC_PRS[3:0]=1000 (_E 1) 2.46 2.58 2.66
AFEC_PRS[3:0]=1000 (T F&3f) 2.36 2.48 2.56
AFEC_PRS[3:0]=1001 (_EF1#%) 2.56 2.68 2.76
AFEC_PRS[3:0]=1001 (T F&3%) 2.46 2.58 2.66
AFEC_PRS[3:0]=1010 (_EF}#%) 2.66 2.78 2.86
Vevo AFEC_PRS[3.0]=1010 (FF47) | 2.6 2.68 2.76
AFEC_PRS[3:0]=1011 (_EF-%) 2.8 2.88 2.96
AFEC_PRS[3:0]=1011 (T B&3%) 2.7 2.78 2.86
AFEC_PRS[3:0]=1100 (_-T}#%) 3.2 3.28 3.36
AFEC_PRS[3:0]=1100 (" FB&#) 3.1 3.18 3.26
AFEC_PRS[3:0]=1101 (_EFHY) 3.28 3.38 3.46
AFEC_PRS[3:0]=1101 (FF&#) 3.19 3.28 3.36
AFEC_PRS[3:0]=1110 (_EFHY) 3.38 3.48 3.56
AFEC_PRS[3:0]=1110 (FF&#) 3.29 3.38 3.46
AFEC_PRS[3:0]=1111 ( EFHY) 3.49 3.58 3.66
AFEC_PRS[3:0]=1111 (FB&#) 3.39 3.48 3.56

111/190 ARt BR A ® Nations Technologies Inc.
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Vevonst® | PVD iR - - 100 - mv
VDD FHE AL
VeoR - - - 1.65 - v
VDD FHLE AL
VeoR - - - 1.60 - \Y
VeoRnyst POR iR i - - 50 - mvV
BOR_CFG[2:0]=011( |- 7HiI%) 2.45 25 2.55
BOR_CFG[2:0]=011( F 4 2.35 2.4 2.45
BOR_CFG[2:0]=100( |- 7} 2.75 2.8 2.85
BOR L/ T BOR_CFG[2:0]=100( T f##Y) 2.65 2.7 2.75
Veor XA L BOR_CFG[2:0]=101(_L:FH#) 3.0 3.1 3.15
BOR_CFG[2:0]=101( F F#) 2.9 3.0 3.05
BOR_CFG[2:0]=110( |- 7+#%) 3.3 3.45 35
BOR_CFG[2:0]=110( F F&¥H) 3.2 3.35 3.4
AFEC_ALS[3:0]=0110( - %) 2.28 2.38 2.46
AFEC_ALS[3:0]=0110( ~ F#7%) 2.19 2.28 2.36
AFEC_ALS[3:0]=0111( - F¥%) 2.36 2.48 2.56
AFEC_ALS[3:0]=0111( F %) 2.28 2.38 2.46
AFEC_ALS[3:0]=1000( |- 7+7%) 2.46 2.58 2.66
AFEC_ALS[3:0]= 1000( T F&31¥) 2.36 2.48 2.56
AFEC_ALS[3:0]=1001( |- %) 2.56 2.68 2.76
AFEC_ALS[3:0]=1001( FF#£#%) 2.46 2.58 2.66
AFEC_ALS[3:0]=1010( - %) 2.66 2.78 2.86
AVD A HLE AFEC_ALS[3:0]=1010( T [47%) 2.6 2.68 2.76
Vave il AFEC_ALS[3:0]=1011(_ETHR) 2.8 2.88 2.96 v
AFEC_ALS[3:0]=1011( F %) 2.7 2.78 2.86
AFEC_ALS[3:0]=1100( - F#%) 3.2 3.28 3.36
AFEC_ALS[3:0]=1100( F %) 31 3.18 3.26
AFEC_ALS[3:0]=1101(_LF+¥) 3.3 3.38 3.46
AFEC_ALS[3:0]=1101( F F43fY) 3.2 3.28 3.36
AFEC_ALS[3:0]=1110(_LF+i) 34 3.48 3.56
AFEC_ALS[3:0]= 1110( K F&#Y) 3.3 3.38 3.46
AFEC_ALS[3:0]=1111(_EF+i) 35 3.58 3.66
AFEC_ALS[3:0]=1111( N F4&3Y) 3.4 3.48 3.56
Trstrempo® | B ALHFEERT 8] - - 0.35 ms

1.

HIBCTH ORI, ASEEA ™ il

1127190
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4.3.6 PN E K BRELHE L R
T S HUR R 7 4-4 51 IFRBER (25 °C) TR Voo fEHLHLE R IR/ .

K410 HERSREE

=) 2% %4 R/ME HRUE BARE LN 17A
Vae Py LT B A v L -40°C< Ti< +125°C 1.164 1.2 1.3® \%
TSz H P Y B R
Ts_sc® B ERT, ADC HIR - - 2 17.1@ us
P[]
AVao EIRVEEANWANEE | vDD =3.3v ] ) 8D .
JEIER -40°C< Ti< +125°C
Teoeft IRE R -40°C< Ti< +125°C - TBD - ppm/°C

1o SJERRAE I ) A I8 N o ) 22 ORI A A5 21
2. WBHRE, AEAEF PR

113/190 ARt BR A ® Nations Technologies Inc.
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4.3.7 HLE BRI

LU AR S PR S ORI B 26 M4 23T, IR S MR PR 2003 TR IR . FRBGRIE . 1/O SIMIEY S8,
PR E . TAESIER . 1/O IS s . FRRFAEA7 b 0o 1 B LR BT RO %

L AR AT EE BB, 3 0P 4-4.

A e I B AT F A R, DRI R R AR

4.3.7.1 BEKHIREFE

T HIER AL T B 2 A

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

B TE ML T O HRAS, BRAEREI A .

W TCM 7 v 1 i 1] 8 21 B BRI AT (¥ S AT R

B A TUCNRE B (R XA SECL A B B SRS & 2 AT )

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

B VDD=3.63V, 45T 125°C.

411 MK 4-12 PAHMSEL RIKIEABIERE(25°C. 85°C. 105°C) N, Vear Al Vop £ HL HLE Tl

F 4-11 BT FHRREFE, RIG7E ITCM 217, f#88 Cache

& Ta=25°C Ta=285°C Ta=105°C B
2H 353 fsys N
= lvcar lvbp lvcap lvbp lvcap lvbp iz
SRESIER, B | goom | 3253 | TBD | 3907 TBD 462.0 TBD
ou L
» VDD=3.3V,
Bk 400M 238.2 TBD 301.3 TBD 371.1 TBD
Vcar=0.9V
loo® | FH : mA
H i ’ )
BN IRHRIRT B, R 600M 184.7 TBD 2325 TBD 283.8 TBD
} AT E A%,
2R ~
VDD=3.3V, 400M 142.8 TBD 189.6 TBD 240.6 TBD
Vcar=0.9V
1. WA TESEN, AL PRI,
F# 4-12 IR T R EBERHEFE, RIBE ITCM 217, ZEf8 Cache
s Ta=25°C Ta=85°C Ta=105°C L::}
o E il X1 fsys
= lvcap lvop lvcap lvop lvcap Ivobp iz
—_— SRESETER, AL goom 254.1 TBD 288.8 TBD 3555 | TBD
lop® Bist REAT A 4k, mA
T
VDD=3.3V. 400M 160.1 TBD 216.5 TBD 280.9 TBD
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T Vcar=0.9V
(H: ﬁH‘ ’ )
fanz | SRR, K 600M 79.2 TBD 118.9 TBD 164.0 TBD
i | PR SMR,
VDD=3.3V. 1 450m 575 TBD 96.6 TBD 1408 | TBD
Vcar=0.9V

1 WAL RARE, TR PR,
4.3.7.2 {RTHFERE I BB URIE #E

MCU 4t T 71 5%

A 1O SR TR, IRERES] AN ST L
B TE RSN T O HRES, BRAEREI A .

Voo 8% Vss(To 1 %K) -

B 4-13 PR T B LRI #E

Ta=25°C Ta=85°C Ta=105C [ 2
e ¥ F1F i

lveap lvop lvcap lvop lveap lvop

A4 STOPO #1 | I FN =73 PN RC #iR ¥ 4 F1
AT HIHE R R R AR AL TR PIRES, B 57 | TBD 44.8 TBD 91 TBD
ti H GPIO &b F AR

&SR 44T IF, RTC #TF,

lop® X mA
Z4 IWDG %J4], Backup SRAM 0.67 TBD 3.54 TBD 6.93 TBD

sTanDBY # | FF

AHBENA | R IRG ETIF, RTC KM,
ik IWDG 54, Backup SRAM A | 064 | TBD | 351 | TBD | 6.82 | TBD
(7553

1 HZEETHEEE ROIE, AEAE Pl
% 4-14 Vear BER T KSR FLSLIH#E

L:<A
#E ¥ %A Ta=25°C | Ta=85°C | Ta=105°C &
\
Vear R T Vear=3.3V, {Ki& IR % %< M, RTC %M,
lop® i 59.1 332.4 591.1 HA
PR B IWDG %4, Backup SRAM A {54

1. HZEEHEERE, ALl

115/190 ARt BR A ® Nations Technologies Inc.
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4.3.8 SN SR YRR P

4.3.8.1 FIEAMERETBPIR (HFERATBD

AR5 A RS T 4 A N
FAE AN, HSE JRymasok ], N5 APRAE 1/0.
AN EIME 5 IR & 3R 4-15, FEFERIR B AN B K 4-7 Fis.

F 4-15 RIEINL A P IS EO

®e e 21 %AF B/ME HRE BKRE L::Xiv

fHsE-ext FH P AR B iR ) 4 25 50 MHz

VHsEH OSC_IN #ir A 5] il vy f P LU VDD=3.3V, 0.7vDD - VDD \Y
TA: -

VHsEL OSC_IN i N\ 51 BAMIG H 1 L s 40~105°C Vss - 0.3vDD \%

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

1. WBHRIE; .

4-7 SR R AN PR AR ST -

A
VHSEH
90%
10%
VHSEL [ — _
t
t(HSE)—> »—etfHsE) | > LW(HSE) - tW(HSE)
i« THSE—>
fHSE_ext g
External Clock Source - OSC_IN
JUure

4.3.8.2 {RIESM AR BRIR (HHERI B
FESSEEAEAT, LSE R &K, SN TIONFRAE /0. HMIBINEE S0 05 & 3 4-16 KILE, HHEFF
(U h i AN B A 4-8 s o

R 4-16 {RESMRB 7 i phoRp 40

5 i %M B/AME HAUE BAE E: Xiv

fLse-ext FH P Ah R s e AR (O VDD=3.3V, - 32.768 1000 KHz
0SC32_IN A3 Ta=-

VLsen S EHJ 40~105C 0.7VDD - VDD v

116 /190 ARt BR A ® Nations Technologies Inc.
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OSC32_IN ¥ A\ 5|
V — V - 0.3vDD Vv
LSEL I HL T B R 5
tw(LSE) HOﬂLSr;i)Z—IN R 250 - - ns
1. HBTHRIE
B 4-8 F MBS R R AT B
A
VLSEH -
90%
ViseL e — —
t
tr(LSE) > »—<tf(LSE) - > tW(LSE) - tW(LSE)
L 1 —
IL

External Clock Source

JUuL

fLSE ext

0SC32_IN

4.3.8.3 RIESMERITBHIR (SMER IR/ KD

RSN (HSE) I e ) 4 %5 48 MHz S iA/Pa il R A IR G 2 P2 it . ARBL T (5 B8 1R
AR E IR ST SRR IO (ORI ST 4 2R . FERLF R, I IRAS A G B A A e AUR R] e SR IR 4 |
R, USSR D oy R AR ShAz g I (] A ORIERAFRFTE IR B KSR MIEZ VN, 1§

W AR A G R .

& 4-17 HSE 4~48MHz 3335 548510

i) e il v JaC) B/ME HAUE BAE L:<¥ivA
f ErS RS - 4 25 48 MHz
R Sz L R - - 200 - KQ
B e - - 4
VDD=3 V, Rm=30 Q, CL=10 pF at ) TBD )
4 MHz, TRIM[2:0]=010
VDD=3 V, Rm=30 Q, CL=10 pF at ] TBD )
HSE IK3h 4 MHz, TRIM[2:0]=100(%k3\)
IDDHsE . mA
i} VDD=3 V, Rm=30 Q, CL=10 pF at ] 12 )
8 MHz, TRIM[2:0]=010 :
VDD=3 V, Rm=30 Q, CL=10 pF at i 179 )
8 MHz, TRIM[2:0]= 100(2ki\) '
VDD=3 V, Rm=30 Q, CL=10 pF at i 15 )
16 MHz, TRIM[2:0]=010 :

1177190

ARt BR A ® 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




%, EREK Nation G

[E3[S357
www.hationstech.com

VDD=3 V, Rm=30 Q, CL=10 pF at
16 MHz, TRIM[2:0]= 100(%kiA)
VDD=3 V, Rm=30 Q, CL=10 pF at
32 MHz, TRIM[2:0]=010
VDD=3 V, Rm=30 Q, CL=10 pF at i 556

32 MHz, TRIM[2:0]= 100(%ki\)
VDD=3 V, Rm=30 Q, CL=10 pF at

2.19

1.65

48 MHz, TRIM[2:0]=010 TBD
VDD=3 V, Rm=30 Q, CL=10 pF at TBD
48 MHz, TRIM[2:0]=100(EkI\)
B KR 4 B
GMeri - - 15 mA/V
critmax E%E‘“ )E'ZKJJ
tsuHse)@ Ja B [A] VDD iz - 2 5 ms

1. i PRiE.
2. WEIRAR AR PE S Ok B R P R R A I R 4
3. IR AV F6 L BLPE tsu cnse) B BN IR ARV T 2/3 [ Bx.

4. tsupse) 2 JA SIS TE], 2 NERPFAEREHSETT A6, H 219 2142 € HI8MHZIR % X BUN 8] o X AN HUE R AE —MnifE T &
PRI RES EIEATE], T RE D B A 3 R A [ T AR A AR

JE: X FCLL FICL2, ZEWA(E/H 5 pF 225 pF (HLZE)D JEE P57 S i i 2 48, X L6 2455 2% i b T i
Wit HSFEW S e KB IR AT Sk (WK 4-9) . CLL FICL2 @ /Al da ks i v 245 — 1 i i

7%, B2 CLL FICL2 94 & . 7EHiE CLY FICL2 JIADAT, £ PCB HIMCU 7/ MIH 2551 B4 (] 4% 10 pF
TE24 7] AT B4 B 6 H 28 T RS 1 111D

B 4-9 {3 8MHz & A F) S B B

Resonator with

integrated capacitor C
. OSC_IN f
I | C— i
| 1! avhe r. | cain =
I | Resonstor control
I
_— e e - - =
= CL, Rexr® OSC_OuT

1. Rexr i b i AR B RF AR R

4.3.8.4 {RIESMERITBHIR (SN iR/ MR %2 D

IR PRI B (LSE) W] At F — > 32.768kHz [ S iA/F B il ks CRRIARID MIRRG &7 4. A
T rpTa S B AR T R R A A S RSN e g, B SR SR PSR RIS R . FER ]
IR G L A A U R RE M FE TR A PR 5 B, DA/ By 2R AT S SIS AR E IR 1) o 7K
A RIS IRET PRGN SR (IR . B REEE), THE AN MIA ) . (X SRR R R S 2
FATTIE H 1 ) TE R i )
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VEE: X F CuflICla ERIEH EIEE NI 2 as H LT G BRI b R B e e . 47 Cu AT
Co AGMIFZH . itk Ew 7 L Cu Fl Cua HIH 1T 545 H B # L BRI 24 -

Gi#H1 78 CL /1 F2Cif 5 CL=Cu % Cra/ (Cla+ Cro) + Csuays H 4 Cstay 42 7/ B9 H#1 75 F1 PCB #24
PCB #K A H 75

Bilhn. WERGEEE 7 H A CL=6pF K IRE T H Csray=2pF, N CLi=CL2=8pF.

% 4-18 LSE 1% st o

®e S *AF B/ME BRIE BKRE L:<¥ V2
f P35 s AR - - 32.768 - KHz
R St HaL R - - 100 - KQ
RIK B HE - 300
HRARIRBh g - 400
IDDLse LSE 3Rz} HLii nA
s IREh e - 550
= URBN e T - 1000
IR Bh RE - - 0.5
PRI A - - 1
GMeritmax ﬂ%j(?}t%j% %&Eé%’ﬁ uA/vV
s IR - - 2
EIRBhRE - - 3
tsu JA Bl [A] VDD CfaE - 2 - s

1. WEZREPHETRIE, AR Pl

2. tsuese A BT E], S MR RELSETF I &, B 215 215558 132.768KHZ IR % X By i 1] o IXANEUE 2 7E —Me
MR IR LI =SR], BT BEIA & A i 7 1A [F T AR AL K

119/190 ARt BR A ® 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,
%, EIRE

www.hationstech.com

Nation &
2 BEREA v
& 4-10 {8 FH 32.768 kHz & K S B B1
MCU
Low-power
Control Amp
Re
VW
IN (! 1 OUT
L L
1]
Xtal
Cuh = —_— Cp

4.3.9 WESE SRR
% 419 e 4-21 PO I BB ARIE R 44 BEOA HOFREEE FEAT VDD L R £ £ T AT 0 575 e

o

4.3.9.1 64MHz & N PR H 25 (HS164)

F 4-19 HSI64 5352845 i
e e 21 A4 B/ME HRE BRE L:=X 174
VDD-3.3V, Tis 25 degrees
S Ze o ) .
fhsies IR C. Kt 63.68 64 64.32 MHz
TRIM YAk VIS - - 05 - %
USERTRIM | I/ IER v 0
COVERAGE +32 steps .79 +5.60 - %
VDD=3.3V,Ts=-
40~125°C, i AL F A -2 - 2 %
g | DS
HS164 Ik 3% 2% HIFE
ACCHsiea s
-~ VDD=3.3V,Ts=-
20~105°C, I &SR A [a] -15 - 15 %
MLl
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VDD=3103.6 V - 0.025 0.05
HS164 %35 28 4% 0
AVDD(HSI48) 5 VDD 915 0%
VDD=2.3V1t03.6 V - 0.05 0.1
tsu(Hsle4) HSI Ui 25 A BN - 1 6 10 us
&)
DuCy(HSI64) | d=fth - 45 50 55 %
IDD(HsI64) HSI #=% 75 Th#E - - 250 350 pA
TR Eh
N jitter 28 A JE I B - - TBD - us
3
kI RS 56
Pt jitter A BB - - TBD - us
5l
4.3.9.2 FIE N EIRG 25 (MSI)
% 4-20 MSI IR % S
] e 20 353 B/ME HAE BAE L:<RivA
VDD-3.3V, T) =25°C, Kt
SR ' ' . :
fmsi AR 5. Bil MSI=16MHz 15.84 16 16.16 MHz
TRIM F P RHES K - - 0.175 - %
USER TRIM s 2 )
COVERAGE | /™ Btk w it [ +32 steps +4.79 45.60 %
VDD=3.3V,Ts= -40~125°C, 5 ) ) %
L I RS N [ S R M
ACChws! MSI Ik o8 RS FE
VDD=3.3V,Ts= -20~105C
el L ’ -15 - 15 %
L V1 [ 3 R ’
tsugmsty MSI k3% &% J5 31 I [] - - 4 6 us
DuCy(MSI) | &=astk - 45 50 55 %
Ioo(msty MSI $i& % 2% DhFE - - 150 200 nA
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4.3.9.3 1RE N TG 2= (LSI)

£ 421 LSRG A
®5 ¥ %4 B/ME HHME BAE L: XA
igjg\fa'ibration' VDD | 3136 2 32.64 KHz
e e VDD =23V =36V, T | 504 32 33.6 KHz
= -40~105°C
tsusn @) LSI #iz% &% J5 st [a] - - 70 120 us
Iop(Lsi) 3) LS| % #s D6 - - 1.2 2.4 HA

4.3.10 METHFEAL = e B 1Ry it ]

2% 4-22 B eI 1] 2 7E— A 64AMHz ) HSI RC #1577 23 HO M R B/ BN B 45380 o Mg A P £ I e 0
4 AT A BR AV E A 2T o -

M STOPO & STANDBY #X: Hf#lifi/& RC 4k %45

W SLEEP #E: WERJEZRE N SLEEP A5 2t i {3 FH f e

FITAE PO TR) A2 A P IR B33 (25 °O) R L FE R 5 3R 4-4 I 254 =45 3

R 4-22 {RTHFERER ML R 7]
iy ZH HAUHED Fafir
twusLEep A B HRASE 2 g P 15 Cycles
twusTopo MAFHUELE O M 5.9 us
twusToBY MRERLASE Znge i 11.82 m

4.3.11 PLLY}HE:
# 4-19 M1 4-24 HH I ZH0 8 IR BRI (25 O ML L B R A7 & 3R 4-4 S84 EA5. 3.

4.3.11.1 PLL1/2/3 %4

Z 4-23 PLL %1
HE
Fia=s e 211 i:=X 174
B/ME HWRE | BRMEY
PLL i N\ B 4@ 4 25 64 MHz
f
— PLL 3 N\Ff b 555 L 40 50 60 %
foL out | PLL A5555i Hi b 400 - 800 MHz
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tLock PLL Ready &7~ 15 5 %yt B A - - 150 us
Jitter Rms cycle-to-cycle jitter @800MHz - + - ps
fvco_outr | PLL VCO output 400 - 800 MHz
lpLL Operating Current of PLL @600MHz frequency. - 25 - mA
1. HZGEHHEL, EA PR,
2. WEESMERCHREIRE, MMARIEPLLAIA R 8082 5 oL _outib T RVFIEHIM .
4.3.11.2 SHRPLL ¢t
# 4-24 SHRPLL 5%
HifE
Ziincy 28 LA
R/ME HRE | BRKREO
SHRPLL fiy A i@ 4 25 64 MHz
fSHRPLL_IN
SHRPLL # A\ 23 Ll 40 50 60 %
fsireLL_out | SHRPLL £ 47 i i 400 - 1250 MHz
tLock SHRPLL Ready #57~15 5 % i i 1] 10 62.5 125 us
Jitter Rms period jitter @1250MHz - 2 - ps
IsHRPLL Operating Current of SHRPLL @1250MHz frequency. - 4.8 - mA

1 WMZREIHESH, AEE .
2. WEERMHIEMNEI AL, AIMARHE SHRPLLA AR £ 5% 3 5 fsurpLe_outhb T SUVEVE I A -
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4.3.12 #E%H B KA (RS BUR )
SEFARRGRIRESD, ES, LU), HFRREIOME 77, R0 T4 LAY b U

JTTH MR
B HLE L (ESD)
P LR (AN IE B B AR Ta) B — DB Jm — AN i k) e n 21 Bl B RE S R B 51 L.
% 4-25 ESD #55% B K E
s S %44 i BAEY B:<X 74
. Ta=+25 T, 54 MIL-STD-883K
Vesprem) | B FELJBCHR L (A AARAR ) 3A 2000
Method 3015.9
\Y;
Ta=+25 T, %4 ESDA/JEDEC
Vesoowy | I E e by | o cs 250
JS-002-2018
1. HZATEEE, AFEES PRIk,
BARBI(LY)
N T VSRR RE, T EAE 6 MM BT 2 N EANER S AR B -
B ARG, RO I PR A A s
B RN AT E VOS] I N R
AR A EIAJJESD78A 4 A HE B A B BT 1
R 4-26 RS
/5 S8 %15 RE
LU eI EN Ta=+105<, £F#& JESD 78E %A
4.3.13 FFhE 28 1
R 4-27 FEHRARE
#s e 21 %M B/ME L:=X 174
\ Ta=-20~+85T 10 VAR/S
Nenbp IR FEME R T
Ta=-40~+105CT 5 Tiik
treT Bl R Er Ta=-40~+105T 10 25
trroG T misE Ta=-40~+105<C 1 ms
5 X R (4K) Ta = -40~+105<C 2 ms
t
ERASE PR (2M) Ta=-40~+105<C 2000 ms
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4.3.14 1/O¥g D454

8 PO\ e

BRI, R R I SRR 4-4 IO ZAF IS, PG 1 1O 3 1182 3645 CMOS Al
TTL,

& 4-28 1/0 Bt

5 S8 %M B/ME WAME | BKXE AL
. Vop=3.3V 2 - Vop
ViH PN
Vop=2.3V 17 - Vb v
Vpp=3.3V VSS - 0.8
ViL NEHEFHE
Vop=2.3V VSS - 0.7
. . - Vbp=3.3V 200 - -
Vhys Jite 25 oAl s B R R i (V) mv
Vop=2.3V 165 - -
SDRAM 10
VL sdram Vpp=3.3V 2.3 - Vob \J
LD AR EE N
SDRAM 10
ViHsd . Vpp=3.3V VSS - 0.9 \Y
| A T R
Vhys SDRAM 10 jift 2 Hfi 75 i
Vpp=3.3V 200 - - \Y

sdram JEIREQ

Vpp=Maximum
likg PN =12V TS > . -5 - 5 pHA
Vpap=0 5 Vpap=Vop®

Ifs IR EIR for FT GP10® Vpp=0, Vpap=5.5V 20 uA
e VDD=3.3v,Vin= Vss 16 - 61.4 kQ

Rru 95 LR R BH®
VDD=2.3~3.3v,Vin= Vss 16 - 142.6 kQ
s VDD=3.3v,Vin= VDD 16 - 61.4 kQ

Rrp 99 N EE R BH®
VDD=2.3~3.3v,VIN= VDD 16 - 142.6 kQ
Cio 1/O 5| JHIT FEL 25 - - 5 - pF

R R T S RV R o ISR & VR AR, ARAEAER= bR

%/0100mV.

G SRR A 51 A I LR ABIE, U3 HELIA T TR KA

BRI hr AL R BT D — AN T TT R FIPMOS/NMOSSE B .

Veap /15 10 G I LR .

FIA 11O % 1 #52& CMOS Al TTL A (A TR E), EMRREER T 2 80™ 1 CMOS T. 28
TTL 244

L e l=2RT

GPIOGE 4 /4 H 3 1) a] DA S sy ) 22 35 +/-12mA B ZEH 7S F A, 11O % H b ZURAIE
IR B IR AR I 4.2 54 H I 4a et e KR (A -
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B A 1O %5 EM Voo BB I SAT, i MCU 7E Vop B3R B KIS AT LR, ASAER IS 4
Xof i KAUE A IVDD(% 4-2).

W A 1O S R Vs B3R IR RBIREAT, Ik MCU 7£ Vss b3 i RIZ 4T fLIf, ANAEHE
I AN KEUE(E IVSS(FK 4-2).

HHEE

BRAERR VR, 3R 4-31 31 tH KIS HOR i FIPA BRI Z (25 °C)M Vop BERLHUEFRT 53R 4-4 BRI E 1S

Fo P 11O i A2 HE A CMOS M TTL Y.

£ 4-29 FT 10 BB 8 SR
_ lon, loL, lon, loL,
IXFNEH LK VA
VvDD=3.3V | VDD=3.3V VDD=2.3V VDD=2.3V
2 2.7 3.3 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. BWIHRE, AEAFAHINER.
% 4-30 TC 10 KB 1R D
R lon, loL, lon, loL,
IRBNEL L:<Viv
VDD=3.3V | VDD=3.3V VDD=2.3V VDD=2.3V
2 8.1 6.1 3.1 45 mA
4 16.2 12.2 6.2 9.1 mA
8 28.3 214 10.9 16 mA
12 441 335 17.2 25.2 mA
1. BWIHRE, AEAFA IR,
£ 431 i RO
e ¥ % B/ ME BAAE L:<¥ivA
Vop=3.3V, lo.®=2/4/8/12 VSS 0.4
Vo,® A A LS
Vop=2.3V, lo.®=2/4/8/12 VSS 0.4
Vv
N Vop=3.3V, lon®=2/4/8/12 2.4 Vb
Von® P
Vop=2.3V, lon®=2/4/8/12 2 Vb

1o AR F R ho e AR 2T 3 4-2 7Pt (K280 e KBUE MEL, (RIS Lo KD A (i A /O RANA 2 i B AN BE T Ivss o

2. AR IR L IR R IEER 4225 RIS BOREIUEE, RIS Lo B A1 (TG L/OJRIAN §2 1l Ji) AN R #83 Ivop .
3. HZEAITEEH, AEEAEFEFNNER,

4. SERRIKBHhAE S WK 4-29.

5. PC13,PC14,PCISATEMIEE N .

A H 2% R TR AR 1
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BRARRERIULN], R 4-32 FIR 4-33 41| tH i RO A A BRI (25 O M LR 75 538 4-4 ()26 AHIN &

tion &

ERREAK

(CEIR
* 4-32 AR ARHE (TC 10D @
MY | me ¥ St BOME | BOCE | B
EBE
C=50 pF, 2.7 V< Vpp<3.6 V - 19
C=50 pF, 2.3 V<Vpp<2.7V - 10
C=30 pF, 2.7 V<Vpp<3.6 V - 31
(2) =k =
Fmax BRI C=30 pF, 2.3 V=Vpp=2.7 V - e | MHz
C=10 pF, 2.7 V<Vpp<3.6 V - 84
C=10 pF, 2.3 V<Vpp<2.7V - 48
00 C=50pF, 2.7 V< Vpp3.6 V - 17.9
C=50 pF, 2.3 V<Vpp<2.7 V - 335
it e HCP EMEHPII R | C=30 pF, 2.7 V<Vop<3.6 V - 11
(3) 2 Bk o S| 2
uht Eggﬂﬁﬁ ﬁg WPER T30 23 vavoo27 v - 206 ns
C=10 pF, 2.7 V<Vpp<3.6 V - 4.1
C=10 pF, 2.3 V<Vpp<2.7 V - 77
C=50 pF, 2.7 V< Vpp<3.6 V - 51
C=50 pF, 2.3 V<Vpp<2.7V - 32
C=30 pF, 2.7 V<Vpp<3.6 V - 85
(2) =S R
Fmax BRI C=30 pF, 2.3 V<=Vo0o<2.7 V - 45 MHz
C=10 pF, 2.7 V<Vpp<3.6 V - 299
C=10 pF, 2.3 V<Vpp2.7V - 118
o1 C=50 pF, 2.7 V< Vpp<3.6 V - 6.6
C=50 pF, 2.3 V<Vpp<2.7 V - 9.9
e P EMRHEPIO R | C=30 pF, 2.7 V<Vop<3.6 V - 41
t/t® A B 70 R HE AR FR ST 21 v ns
N C=30 pF, 2.3 V<Vpp<2.7 V -
Fo P L T 1 P > I
C=10 pF, 2.7 V<Vpp<3.6 V - 17
C=10 pF, 2.3 V<Vpp<2.7 V - 31
C=50 pF, 2.7 V<Vpp<3.6 V® - 87
C=50 pF, 2.3 V<Vpp<2.7 V@ - 46
C=30 pF, 2.7 V<Vpp<3.6 V® - 143
) N
Fmax BRI C=30 pF, 2.3 V<Vpp=<2.7 V@ - - MHz
10 C=10 pF, 2.7V<Vpp=3.6 V@ - 339
C=10 pF, 2.3 V<Vpp<2.7 V@ - 185
C=50 pF, 2.7V<Vpp=3.6 V@ - 3.92
i H R P B RSP =
t/t® e s 1 AR L A1 P S 3 C=50 pF, 2.3 V<Vpp<2.7V - 752 ns
WY I LT ] C=30 pF, 2.7 V<Vpp<3.6 V® - a1
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C=30 pF, 2.3 V<Vpp=2.7 V®

- 461
C=10 pF, 2.7 V<Vpp<3.6 V® : 106
C=10 pF, 2.3 V<Vpp=2.7 V" : o3
C=50 pF, 2.7 V<Vop<3.6 VY : 138
C=50 pF, 2.3 V<Vpp=2.7 V® : 69
C=30 pF, 2.7 V=Vop<3.6 VY : o15
Fmax® | BABE C=30 pF, 2.3 V<Vop=2.7 V@ . oy | MRz
C=10 pF, 2.7 V<Vpp<3.6 V® : 167
C=10 pF, 2.3 V<Vpp=2.7 V® : 260
1 C=50 pF, 2.7 V<Vpp<3.6 VO : 25
C=50 pF, 2.3 V<Vpp=2.7 V® : 5 05
i PR A R | C=30 pF, 2.7 V<Vpp<3.6 VI - 1.6
b/ ﬁggﬂ;ﬁﬁg WFER 30 pF, 23 Voo T VO - 20 |
C=10 pF, 2.7 V<Vpp<3.6 V® : 077
C=10 pF, 2.3 V<Vpp=2.7 V® : 1385
1. wrHRiE.
2. EREERE SRR
(tr+th) < 23T
it < 1/20T
45%< i1 %% H.<55
3. NFERFIRIAT TR 1] 23 5 SO I 90% AT 10% 2 1], LK 10% AT 90% 2 [fl.
4. JAHAMERS.
R 4-33 W TEREE (FT10) ©
Cwm | e 5% 44f BOME | BOAHE |
C=50 pF, 2.7 V< Vop<3.6 V : 13
C=50 pF, 2.3 V=Vop=2.7 V . 6
C=30 pF, 2.7 V<Vop<3.6 V . 20
Fmax® | BRI C=30 pF, 2.3 V=Vpp=2.7 V - o | MHe
C=10 pF, 2.7 V<Vpp<3.6 V . 46
00 C=10 pF, 2.3 V<Vpp<2.7V - 24
Fast C=50 pF, 2.7 V< Vpp<3.6 V - 26.4
C=50 pF, 2.3 V<Vop=2.7 V . 158
Bt S BMICHESPF AR | C=30 pF, 2.7 V<VDp<3.6 V - 17
b/ ﬁggﬁﬁ E‘?E WTHIE 30 b, 23 Vavoo2.7 v : a1 |
C=10pF, 2.7 V<Vop<3.6 V : 77
C=10 pF, 2.3 V<Vop=2.7 V . 13.6
01 Fmax® PN S 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<Vop<3.6 V 20
C=30 pF, 2.3 V<Vpp<2.7V 21
C=10 pF, 2.7 V<Vop<3.6 V 86
C=10 pF, 2.3 V<Vpp<2.7 V 6
C=50 pF, 2.7 V< Vop<3.6 V 13.2
C=50 pF, 2.3 V<Vpp<2.7V 24.8
fth e RSP BRSO N | C=30 pF, 2.7 V<VDDp<3.6 V 8.6
4 ﬁggﬁﬁ;ﬁﬁg WA C30pF, 23 vavor2 7 v el l ™
C=10 pF, 2.7 V<Vop<3.6 V 4
C=10pF, 2.3 V=<Vpp2.7V 73
C=50 pF, 2.7 V<Vpp<3.6 V¥ 50
C=50 pF, 2.3 V<Vpp<2.7 VW 36
C=30 pF, 2.7 V<Vpp<3.6 V¥ 75
Fmaxt® | BASE C=30 pF, 2.3 V<Vop<2.7 V® 2 | MH2
C=10 pF, 2.7 V<Vpp<3.6 V@ 151
C=10 pF, 2.3 V<Vpp<2.7 VW 83
10 C=50 pF, 2.7 V<Vpp<3.6 V¥ 6.97
C=50 pF, 2.3 V<Vpp<2.7 VW 965
R HE R R [ C=30 pF, 2.7 V<Vpp<3.6 V@ 4.66
b/ ﬁigﬂ;ﬁﬁg FEE T E30 pF, 23 VeVoo2 7 VO 64 e
C=10 pF, 2.7 V<Vpp<3.6 V@ 226
C=10 pF, 2.3 V<Vpp<2.7 V¥ 4
C=50 pF, 2.7 V<Vop<3.6 V" -
C=50 pF, 2.3 V<Vpp<2.7 V® 38
C=30 pF, 2.7 V<Vop<3.6 V" 106
Fmaxt® | BASE C=30 pF, 2.3 V=Vop<2.7 VO | M
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¥ 4.82
C=50 pF, 2.3 V<Vpp<2.7 V@ 8.9
i HEEC P R [ C=30 pF, 2.7 V<Vpp<3.6 V@ 3.28
/e ﬁigﬂﬁﬁg WPERE 30 pF, 23 Vavoo2 7 VO sz |
C=10 pF, 2.7 V<Vpp<3.6 V@ 165
C=10 pF, 2.3 V<Vpp<2.7 V® 208

1. it RIE.
2. BRI E SR ITT

129/190

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




‘\\ . «
W, ERiAkNation &

[E3[S357
www.hationstech.com

(treth) < 2/3T
st < 120T
45%< 1 %3 <55
3. NFERS AN _E TR R 235 52 SO IR 90% A1 10% 2 18], A Az 10% F1 90% Z[7].
4.  JAHIMERS.
B 4-11 S\ ST TR e L

90.% 10%
I I

EXTERNAL OUTPUT on

CL

tra0)out traojout | |

| | ! |

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

55%) when loaded by CL specified in the table “I/O AC characteristics”
B 4-12 fE5sEiR
DVDD VDD DVDD

Signal Input » Chip core » Output 1/O » Signal

l

0,
Input ><—|35§5"D Input 50% VDD

+—Delay Delay:
Output, 50% Output,
VDD 50% DVDD
4.3.15 NRST5] fifit:
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NRST 5| i AR a ] CMOS T2, WESEM—DMAGERTT 1 LR i FH, RPU(S WL 4-34). FRE
FERUE, & 4-34 51 K B S HO2 A TR SRIR S (25 *O) MMk FL L IR AF & 3R 4-4 BRI ELAG 21

F 4-34 NRST 5| jiidi:
5 ZSH %4 BME | HEUE mAE E::¥ A
Vitnrsn® NRST i MK H 1 L - VSS 0.3* Voo
Vinvrsn)® NRST %1 A\ i1 B85 LR - 0.7* Voo Vop v
Vhys(NRST) NRST it 45 sk A 45 Fit H 38 - 70 mV
Reru 55 L R A Vin= Vss 30 50 70 kQ
VenrsT)® NRST #ir A\ JEH ik VDD=3.3V 100 ns
VnENrsT)® NRST #i A\ B8 % bk VDD=3.3V 300 ns

1 W8 RE, AR PR,

2. RPN AN IR B A B AN AT SEHIPMOSSEE . X APMON/NMOSH % 1) FIBELAR /M 15 10%) -
& 4-13 21 NRST 3| J4EH

VDD

External reset circuit™®

Filter

Internal reset
—>

1. JEMAEH.

2. WP LAGRIENRST 5| B LA RERS AR T3R 4-34 51 I B RVIL(NRST) AR, A MIMCUANRERS 2 R A

4.3.16 TIME I} 2351t

# 4-35. 3 4-36. F 4-37 FIFE 4-38 5| BB Wit RAE .
A R N 2 ShaRE s I Car B bh A, BT NAH3R. MBI BF . PWM S ) IR ES, 16 I 4.3.14.

2 4-35 ATIM1/2/3/4 FefE®

#e ZH %% B/ ME BAE AL
N 1 trimMxcLK
tres(Tiv) R IR 239 Byt 1] "
frimxcLk= 300MHz 3.33 ns
CH1 % CH4 (1) 5E I #% S MBI b 0 frimxcLk/2 MHz
fext
xR frimxcLk= 300MHz 0 150 MHz
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Restim TE I 28 HER - - 16 bit
MIEFE T NIRRT, 16 AL - 1 65536 tTIMxCLK
tcounTER
I ] A frimxcLk= 300MHz | 0.00333 218 s
- - - 65536Xx65536 trimMxcLK
tmax_count | KRBT X
frimxcLk= 300MHz - 14.3 S
1. HBHRIE, AEAFE RN,
% 4-36 GTIMA1/2/3/4/5/6/7 Ktk ®
#e ZH A B/ ME BAE BAr
NN - 1 - trimxcLk
tres(TIM) SEIN 2% 4 T ] "
frimxcLk= 300MHz 3.33 - ns
CH1 Z CHA4 1] 5E I 45 &M 5 I 40 - 0 FrimxcLi/2 MHz
fexr
b2 frimxcLk= 300MHz 0 150 MHz
ResTim SE I 48 7 PR - - 16 bit
kBT NEI AR, 16 fr i - 1 65536 tTIMxCLK
tcounTER
i I J] 44 frimxcLk= 300MHz | 0.00333 218 us
- - 65536x65536 triMxcLk
tmax_count | B K AT REITHEL "
frimxcLk= 300MHz - 14.3 S
1. BWIHRE, AEAFAHINER.
F 4-37 GTIMB1/2/3 7D
e ¥ %AF B/ ME BAE E:<Viv
N - 1 - trimxcLk
tres(TIM) I 485 4 1) ”
frimxcLk= 300MHz 3.33 - ns
CH1 & CHA4 1) 7E I #5 &M 5 I 430 - 0 frimxcL/2 MHz
fexr
xR frimxcLk= 300MHz 0 150 MHz
Restim SEIT 28> HER - - 16 bit
Mk T WESRT BT, 16 AT - 1 65536 trimMxcLK
{COUNTER
i I A ) 241 frimxcLk= 300MHz | 0.00333 218 us
. - - 65536x65536 trimxcLk
tmax_count | KRBT i
frimxcLk= 300MHz - 14.3 S
1. BHEHRIE, AEAEFE AR,
2 4-38 LPTIM1/2/3/4/5 {0
5 i %M B/ME BAE B
e - 1 - trimxcLk
tres(TIM) I 2840 B4 1] "
frimxcLk= 150MHz 6.67 - ns
IN2 FH OUT ] 5E i 35 &M 5 B e 43 - 0 frimxcL/2 MHz
fexr
b2 frimcLk= 150MHz 0 75 MHz
Restim 5E I 28 4 A - - 16 bit
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B pris el b K PR DA e - 1 65536 trimxcLK
tcounTER
e S frimcLk= 150MHz | 0.00667 437 us
. - - 128x65536 trimxcLk
tmax_count | KRBT
frimxcLk= 150MHz - 55.9 ms

L HHRIE, A A,

4.3.17 SHRTIME i} 2844
RS TR, 2% 4-39 (BB IR & 3% d-4 105 I BR 5510 P Ak el el R 0 B 59

% 4-39 SHRTIM #5®

w5 S %M BAME | HBUE BXE L:<¥ivA
Ta SE IR 2% PR 58 IR Y ] fsHrTiM =312.5 MHz -40 - 105 <
fsHRTIM T PLL B HER) - - 3125 MHz
As per Ta conditions
tSHRTIM SHRTIM #i A B 4 3.2 - - ns
e fsirTiM = 312.5MHz,
tresisHrRTIV) | BRI K - 100 - ps
Ta from -40 to 105<C
RessHrTivM | JE B R 23 HER - - - 16 bit
BEIX I 1] 2 25 A I - 0.125 - 16 tSHRTIM
tote
1 fsHrTiM = 312.5MHz 0.4 - 51.2 ns
toTr| / [tore| | FEXIS TRV (ZE%F - - - 511 toTo
max W) fsHrRTiM = 312.5MHz 0.2 - 26.16 LB
. - TBD TBD TBD fsHRTIM
fcHpFRQ Bl R IR AR
fshrTiM = 312.5MHz TBD TBD TBD MHz
: e e - TBD TBD TBD tsHRTIM
tistPw Prig A s — kb K E
fshrTiM = 312.5MHz TBD TBD TBD 83

1 B TRIEER, R4 K.

% 4-40 SHRTIM SH#RARY" (0581 SO,

/e e 20 %M B/ME WEE | BXE® i:=X 174
e HmRiAE | W SHRTIM_FALTINX 34 A5
tLaT(DR) - 9 13
iR SHRTIM_CHxy % Hi 51 B 4% 228
5 /)N WL e 5
Tw(FaLT) - 6.4 - - ns
i3
B S A | M EEEAE COMPX_INP %A 5| 2]
tLAT(AF) - 23 40
iR SHRTIM_CHxy % Hi 51 B 4% 5 228

1. iHSRE AT SHRTIM 25 i iS40 B %
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2. BUREFET RIS R, RAEENIRK.

2% 4-41 SHRTIM XPAMEFZE4E 1 2 10 % m S R ERHER )

tion &

HAE
"5 S8 %A B/ME BAE® AL
M SHRTIM_EXEVx %% A\
B A . AE
tLAT(DEEV) . F| SHRTIM_CHxy #i i 51 Jj#l - 10 15
iR
HIAEHEIEIR (30pF fi#k)
/MM S i o
Tw(eev) - 6.4 - ns
JE
MELE 2% COMPxX_INP Hi A 5]
[EXL N R e PR TS
tLAT(AEEV) . [EE] SHRTIM_CHxy % i 51 - 24 42
iR
IR IR (30pF S
1. ESEA TN SHRTIM 5555 5 2 344 1E 1R Bk
2. BURETRIEER, KR&EENHK.
2 4-42 SHRTIM SHAMERZEME 1 2 10 FO%H S (R B O)
5 ZH %8 B/ME BAME | BKREO v
M SHRTIM_EXEVxX ¥ A5
B AN T A e R S
tiaroeey . JEI#] SHRTIM_CHxy %t 51 i - 46 50 ns
(30pF %R MFEHFLEIR®
M. COMPx_INP % A 5| 1%
AEEFOL A/ A e 2 S
tLar(aeey) iR SH RT|M_CHXy ﬁTjHﬂ %I Hfu (30pF - 58 71 ns
I AR I IRIEIR®
/N ik
tW(EEV) - 6.4 ns
B
M SHRTIM_EXEVx #1741 N8k
TJIT(EEV) 9[‘%5?14‘”@5‘2?4@] COMPX_|NP E) SHRT|M_CHXy - 1 tshrrim®
5| B RE SR BB
1. HZRE P FMF SHRTIM 35 BB 1R Bk
2. BRETRIEER, KRELENHK.
3.  EBEUEL fsurmiv = 312.5 MHz 45 HIfH .
4.  tshrmim =1/ fsprmiM,  fsHrRTIM= 312.5 MHz.
F 4-43 SHRTIM [FB8 N\ A O
w5 ZH %4 B/ME | HBBUYE BAE Hhr
LN (B4 SHRTIM_SCIN)
tw(syncin) . - 1 tsHRTIM
B Fpe /N Ik v 5 P
tRES(ESR) K475 (] 25 1 =R F e )7 B[] - - 3 tSHRTIM
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twisyncouty | SHRTIM_SCOUT %t A1 Jhk v s F&E

tsHRTIM

fshrTiM=312.5MHz

- 51.2 -

ns

1.

HIBCTHORAIE,  ANEEA ™ Al
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ERREAK

4.3.18 SDRAM4E4

&l 4-14 SDRAM LR 7 B

| tw(spRAM_CLK) |

SDRAM_CLK [

\

S\

w(SDRAM_BA)—>|—:<—
1

[\

I I I | !
) —ﬁ—r—th(SDRAMiBA)

U R

SDRAM_BA[L:0]

\

td(SDRAM_A)

—> l-—

|
Bank i X

SDRAM_A[12:0]

| I I I
X Row j X Column 0 X Column 1 X Column k X

| —>——f=— th(SDRAM_A)

SDRAM_NCE[X]

I I I
|
Columnn X

1
th(SDRAM_NCE)

1

L

| |
H— td(SDRAM_NCE)
| | :

SDRAM_NRAS

I
| td(SDRAM_NRAS)
| |
|
| o le— th(SDRAM_NRAS)
|

SDRAM_NCAS

td(SDRAM_NCAS) i

th(SDRAM_NCAS) W!
I

SDRAM_NWE

SDRAM_D[31:0]

ts(SDRAM_DI)

- |

.

{

\

|
Data 0 X Data 1 X Data k X Datan X
|

th(SDRAM_DI)

% 4-44 SDRAM it F ©

Symbol Parameter Min Max Unit

to(SDRAM_CLK) | SDRAM_CLK J& i 7.51(133M) -

ts(SDRAM_BA) AE i XA K0 [A] - 4.0

tn(SDRAM_BA) AE i DA DR KRR I (1] TBD -

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

t(SDRAM_A) k(17 /51)) PR A=¢ I 1) TBD -
ts(SDRAM_NCE) | Fri%Hg &kt (el - 4.0
th(SDRAM_NCE) | Frif{rFrit(a] TBD - ns
ta(SDRAM_NRAS) | SDRAM_NRAS 75 &[] - 4.0
thW(SDRAM_NRAS) | SDRAM_NRAS {5 1] TBD -
ts(SDRAM_NCAS) | SDRAM_NCAS 7 3 [i] - 4.0
tn(SDRAM_NCAS) | SDRAM_NCAS {5t ] TBD -

ts(SDRAM_DI) HHE i N SN (] 1.2 -

tW(SDRAM_DI) By N ORFF I ) TBD -
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ERREAK

Kl 4-15 SDRAM E i} 7B

| tw(SDRAM ey |

e N W e W W W W

td(SDRAM_| BA)—"—I« —>]—<— th(SDRAM BA)

SDRAM_BA[1:0]

X Bank i

1d(SDRAM_A) | | I T | X |

. — | I

SDRAM_A[12:0]

|
X Row j X Column 0 X Column 1 X Column k X Columnn X
I

| —>'—'<— th(SDRAM_A) |

SDRAM_NCE[X]

T
1
i | I th(SDRAM_NCE)
H td(SDRAM_NCE) H7
| .

SDRAM_NRAS

SDRAM_NCAS

I
T td(SDRAM_NRAS) |
|
|
I I
td(SDRAM_NCAS) 1 th(SDRAM_NCAS) !

SDRAM_NWE

| I
td(SDRAM_DO)

|
|
|
|
|
|
e — P th(SDRAM_NRAS)
1
| |
I
|
}
]
T
|
|

SDRAM_DI[31:0]

I

I

I

.

f

I

I

; ;
| td(SDRAMiNV\f)»‘%li
I

I

I

I

I

I

l

SDRAM_DQMI[3:0]

. |
X Byte Mask X
I

| _.I—lq_ td(SDRAM_DQM) ! | [

th(SDRAM_DQM)

% 4-45 SDRAM Bl F O

Symbol Parameter Min Max Unit

tw(SDRAM_CLK) | SDRAM_CLK J& i 7.51(133M) -

ts(SDRAM_BA) FEfit DX I AR FF I (1] - 4.0

tn(SDRAM_BA) FEfit DX I AR FF I (1] TBD -

ts(SDRAM_A) bk (7/51) PrEFe ) - 4.0

t(SDRAM_A) bk (17/31) {RFRRT (8] TBD -
ta(SDRAM_NCE) | Hiffg# fa] - 4.0 ns
tn(SDRAM_NCE) | Fikfrin [a] TBD -
t((SDRAM_NRAS) | SDRAM_NRAS {5 [a] - 4.0
th(SDRAM_NRAS) | SDRAM_NRAS {5 [] TBD -
ta(SDRAM_NCAS) | SDRAM_NCAS {5 1] - 4.0
th(SDRAM_NCAS) | SDRAM_NCAS {f#H (i) TBD -
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td(SDRAM_NWE) | 5 {i fig {45 At ] - 4.0
th(SDRAM_NWE) | S{fifE {RHe H TBD -
td(SDRAM_DO) Ryt ORFF N ) TBD -
tn(SDRAM_DO) HA i o LR AR B (] - 4.0
to(SDRAM_DQM) | %1t =717 BF i CR-4=e T[] TBD -
tn(SDRAM_DQM) | %1t =717 BF i PR-4=e T[] - 4.0

4.3.19 F I 1%

R 4-46 TWDG I AAIT/ M E AR (LSI = 32 KHz)

45 PD[2:0] B/MKRL[11:0]=0 B AR RL[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

1. HEHRIE, AEAHN.
&R 4-47 WWDG 5 KRB/ A4 Z AL 8] (PCLK1 = 150MHz)

Fisr 5 TIMERBI[1:0] B/ B E:<Viv
1 0 0.02728 44554
2 1 0.05456 891.07
/4 2 0.1088 1782.14 ms
/8 3 0.2184 3564.29

C HBHME, AR IR,
4.3.20 PCE: O

BRI UL, 3R 4-48 B M SHOR M FAMERIREE, focika STZEA Voo B HL B ERF G3K 4-4 151
33,

P 12C $E R G 12CEE ML, (HA W TR SDA A1 SCL AR “E H w51, i E
N TF I I, AE 5] AT Vop Z 18] () PMOS B K 1, (HATSRAAAE .

12C $2 R T35 4-48, A M Nt R Dhae 51 EI(SDA A SCL)HIAFIEVEE, Z A8 4.3.14 75,

[EEN

gl
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R 4-48 I2C B OHFMEOD
. . E+ F=2
R | BuEER e REBA
=) 2% =4 LA
B | BE | RN | RE (RS | BRX |, | BR
fscL 12C AR 00 | 100 0 400 0 1000 0 3400 | KHz
thsTa) THIR 2 A CRRR I 1) 4.0 - 0.6 - 0.26 - 0.16 - us
twscLy) SCL I B I [] 47 - 1.3 - 0.5 - 0.16 - us
tw(scLH) SCL I} e sf 7] 4.0 - 0.6 - 0.26 - 0.06 - us
HEWTFUR AR
tousTa) ) 4.7 - 0.6 - 0.26 - 0.16 - us
[]
thspa) SDA E 5 R KR 7] 0 - 0 - 0 - 0 - s
tau(spA) SDA Z LI (8] 250 - 100 - 50 - 10 - ns
tispa) X SCL=40
SDA f1 SCL _IF+} 8] - 1000 20 300 - 120 10 ns
tr(SCL) SDA=80
tespa) ‘ SCL=40
SDA H1 SCL T [ H 8] - 300 - 300 - 120 10 ns
tf(SCL) SDA=80
tsusTo) 15 L SR A R SN [A] 4.0 - 0.6 - 0.26 - 0.16 - s
15 1R A B TTUR A
tw(sTO:STA) N 4.7 - 1.3 - 0.5 - - - us
A ] (L 2R 25 1A
Cb (5% ISE2 AN CRik 2 - 400 - 400 - 400 - 400 pf
tv(spa) BEA S a) - 3.45 - 0.9 - 0.45 - 0.1 s
tv (acK) A RN ) - 3.45 - 0.9 - 0.45 - 0.1 s
Analog Analog Analog Analog
filter: filter: filter: filter:
N 35ns. 35ns. 35ns. 35ns.
NESQY (=54 7N
‘ i N T AR AR 0 Digital 0 Digital 0 Digital 0 Digital s
S lll%ﬂ;]((ﬁllﬁ 3 filter: up filter: up filter: up filter: up to
to 15 to 15 to 15 15
12CCLK 12CCLK 12CCLK 12CCLK
period period period period
1. WETHRIE, AEA=FNER.
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Bl 4-16 I2C BRI AP & B O

Repeated Start

fndition
\_

-
-

Start Condition

\

tw(sTA:STO)

 §
\

tsusTo)

VDD VDD
@) =
4.7KQ = 4. .
=4TKQ 00
1
1°C Bus W SDA
W scL
®)
100Q
Start Condition
SDA
. . AER
. )< . g
tf(S_DTA:)-* > ts5pp) > S ------ \
tysoin) th(spa) P
bsTA)  tusekry) »—<— _p—e Stop Condition
scL e I ty(ack) ‘
S/ S N/ S
tw(sckL) F—= tisci)—p! it— —p-itt—ty(sci) % —-
] /g, 9 th clock
1% clock cycle

1. IMESEETFCMOSHT: 0.3Voofl0.7Vop.
2. e BARRE BT I2CH DI
3.

4.3.21 SPI/12S¥2 44t
BRI, 36 4-49 B H Y SPI S HUAFE 4-50 51 A 12S SHR A IR EEIE (25 °C), fecLix IE

A VDD fH L
FTEAR 4-4 KRR

R PEL B R T SE PR B R, AT DA ESR B AT R, (RS & HEIE.

A R4 NS SR T RE S AI(SPI /) NSS. SCLK. MOSI. MISO, 12S fJ WS, CLK. SD)fHpHE VR,
S 4.3.14 =5 10 I LR .

2= 4-49 SPI 45O
75 S %A B/ME HRE mAE BAr
fsck SPI K44 2.3<VDD<3.6 V - - 50 MHz
tsunss)) NSS 275 (8] M 2 - - -
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thonss) (D NSS {5} 8] MAE 1 - -
iiiiiiff (( 11; SCK i AME A1) | T Al Tpeik-2 Telk Tpelic+2
tsuemn) D F 1 - -
BV i N SLIN ]
toucsn (D MAR 1 - -
thovn (D TR 4 - -
B NARFEIT (8]
thesn P MAR 2 - -
tasoy (D@ HHE i H 7 [0 B 1] A 9 13 27
tdisso) (D 3 H i HH 24 1) [A] A 0 1 5
ns
tvso) M MAEZ 2.7<VDD<3.6 V - 12.5 16
F i s A RO [a]
MAET, 2.3<VDD<3.6 V - 12.5 17
tvmo) M
FHER - 1 3
thcso) (M MR 2.3<VDD<3.6 V 10 . -
F i AR R (8]
thovo) TR 0 - -

Lo i RIE, AFEA Fill.

2. BUMEFRWSNHH BN ], B K AE 3 IE R 3RS B8 1 B KA )
3. BUMEFR R BNA], BOKEFRIE IR L B T R B A R B A
A 4-17 SPI iy FHE - MEAF CLKPHA=0

CLKPHA=0
NSS input I
p \ // (I
: tunss) | te(scLk) R / | th(nss) I I
& — »| Lad : ; I
[~ T N\ | |
_ [ I
CLKPOL=0 I | twscLir) | | : | |
I tweciky | 1
I I I I
e S :
| |
CLKPOL=1 | | ! I ! | :
| taso) I I tyso) I thso) Il Lais(so)
: | . ! tr(SCLK) |
< ,I I — ! ) f(SCLK) |
MISO output 4< | : MSB out >Q Bit6~1 out/” LSB out >—
]
tsusy | !
>, | ,
, i r//
MOSI input M I MSBin E>< Bit6~1i >< LSB in XZHHH”NH”
I
le thesn »l
[} ]
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& 4-18 SPI I} 5 B — MR CLKPHA=1"

CLKPHA=1

NSS input \ /, (i

| T(scLk) . /7 t I

t e > NSO

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

| | Bwscikr) | | | [ |

I I twscky I I : ! I

| ) | ! ¥ !

] T
CLKPOL=1 B / | | ':tr(scuq .

2(50) | I ' X t dis(SO)
e—> i 9y, /, ey, EPl PREN
1 1 4 I
T /7
MISO output ——— >< : : MSB out >Q Bit 6~1 out >< LSB out ——
tausy |1ty
—> > /
77

vostineut [ wsein ) wexin™ X s X

1. WEABWET05Vop, JMHBCLN30pF. -
& 4-19 SPI B /B — FAA O

NSS input ///

te(scLi)

CLKPHA=0 : !
CLKPOL=0 |
| |
N ! |
CLKPHA=0 : '
CLKPOL=1 : |
| |
|
CLKPHA=1
CLKPOL=0
|
CLKPHA=1 | trseL
CLKPOL=1 | o
T I W(SCLKH) | | ek

I |
> ! !‘ busciko) , i

worp T e+ X Zewin) X won X

MOSI output >< MSB out i >Q / éit6~1out :

!r>< LSB out ><

1. WEASABET05Vop, FMHBCLN30pF.
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R 4-50 IS 5O
Gilc] 3 Y dis BME | BKE L
fmeLk 12S 3 i A % F 256x8K | 256Fs®
fok ) F K (32bit) - 64Fs® | MHz
0 S 2%
tyciky VS PR I (32bit) - 64Fs®
DuCy(SCK) | 12S N NI 8 7 25 L 12S A 30 70 %
NN . 1252 - 6
tyows) @ WS R[] FE 1253 - 6
N 1252 2
® e s 2y .
thews) WS REEI [A] FHH 1253 >
NN e 1252 7 -
tsu(WS) @ WS@A\LEH- ]‘ﬂ y\*ﬁﬁ 12S3 7 _
N 1252 0 -
(1) =350 o
thows) WS [a] ML 1253 0 -
twcLkn)® . N 3125 -
twoy® CLK S A B [ 345 -
tsusp_mRr )Y Bl :;gé 2 -
F e N G S (] 1252 7 -
tsusp_sr)® BRI 1253 . -
thsp_mr D@ TR :ggi 8 -
O S N AR RIS (8] 1252 1
1@ -
th(sp_sR) MBI 1253 1
2 -
basosn®® | el A MBI BRI ) s : 22
2 _
tosp_sry® KA i AR [ WRIER(FERELIZIR) :zéé 3 -
asowm™® | i 4 2 EREBERDIEL ) | aos : 5
o N FREBRT AT Z 1252 0 -
1) O D
th(sp_mT) HHte i R AR IN T ) 1253 0 )
1. BWIHRE, AEAFAHINER.
2. MK# T ecLko
3. EMCRFEAE.
E 4-20 1’S NERET PR CRREIHE0 ©
’ tecLk) O
I/ i
CLKPOL=0
| I | I I
| I | I I
: I : I I
| |
| tweLkm) : twelky) | : : . thws)
| ' | | 11
WS input \ | | | |
I T T : tusp_sm) /// : thsp_sm)
tsu(WS) «—> | >
t I A I -
SD transmit >< Last bit transmit >< :MSB transmit >< Bit n transmit >< transmit
tsusp_sr)l thsp_sR) \
—rle—
| | L -
SD receive >< Last bit receive® >< MSB receive >< /7 Bit n receive >< Last bit
receive
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1. IR #E T°0.3Vop0.7Vop.

2. HT I RRACAL R AR AR AT AT XA ALK R IE AT
B 4-21 S EHARFE CEFREHIO ©

Y | trcLx) treLky
' l I [
CLKPOL=0
| I | I I
| I | I I
: I : I I
CLKPOL=1
| | : | { :
Luws) t t t
| | -W(CLKH) w(CLKL) | h(WS)
' ! | I | : : I
WS input \ | |
P ' ! | y/2ERY,
| | 1Ty(sp mm) 77 | thsp_sn)
[ | i | , -4_>:
} -
SD transmit >< Last bit transmit® >< IMSB transmit >< //8it n transmit >< Last bit
1 transmit
, tsu(SD_SRi thso_MR)
I I a -
SD receive >< Last bit receive® >< MSB receive >< /7, Bit n receive >< Ir_eatfeti?/let

1. ME&HEET0.3Vop0.7Vop.
2. AT FATIRARNL R IE U . TR — AN 2 BB XA SRR AL 1 R % I

4.3.22 xSPI#: O 5§t
% 4-51 xSPI #£ SDR B T 40

e % g B/ME P Bl pa
2 2.3V <Vpp<36V,
Fek XSPI i B A 2 CLoao= 20 pF - TBD TBD
tw(CkH) tcky/2 - tcky/2+1
XSPI B £ i Iy PRESCALERJ[7:0] =n
W X s 2-1 - 2
tw(ckL) ), A v -0135 tewyr tewyl
tw(ckL) (n/2+1)*tcky/ (n+1)-1 - (n/2+1)*tcky/(n+1)
ts(in) N B 3 ST () - 3 - - ns
thany | FINECHR R ERI (8] - 1.5 - -
tvoury | i H R A R (A - - - 05
thoury | i H B CRRRIS ] - 0 - -

1 A ESE T )\ LAY LR SPIE .
2. HBCHRIE, AEAE PR
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& 4-22 xSPI7E SDR R FHIRENF

It el | I

p tew :I I‘ tw (ckH) :I , tw (kL) X | tr (ck)
Lo | | | I f (I
| | | | | | |
1/ | I\ I
Clock | I | | | I S
| | | v oun I |t (ou'r)l | | | | |
I I IHI I I 1 1 1
| \
Data output <|i Do K | D1 X D2 ) SS
! I y
|
! ! I'[s(m) thany I
"7 |
. / I
Data input \ DO | D1 I D2 —
I I 1
I |
(. |
(I |
& 4-52 xSPI 7£ DTR R T Hif#tE JE DQSYV®
5 ZH %4 B/ME HRUE BAME v
Fek . 23V <VDD<3.6 ) )
Uty | XSPVIRERALE V.CLOAD = 20 pF TBD MHz
buCKH) | xSPI 4R | PRESCALER[7:0] = tie/2 - tew/2+1
tw(ckL) I, AR AR A n=0135.. teky2—-1 - tcky/2
teany | FIANEHE L i i i 3
tsfaN) ]
teany | SN (R B i 15 ) i
thfan) ] ns
o DDR_DRIVE_EDGE=0 - - 5
turoumy | T R A R
tviou) [&]
DDR_DRIVE_EDGE=1 - terld+ 1 tcryl4+1.25
TBD 35 - -
throuy | BT R A R
thiouT) [] TBD tewld - -
1. FrAEHEHTN\LAPULSPIE .
2. HIHRIE, ATEAEFEFI.
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& 4-23 xSPI 7E DTR R, F K P
ticik tcug twicLkn) twcry) ticLk)
Clock _/_\_/ N/ N\

Data output

ibioun)
— ¥

thdout)
l—¥

1

1

troury  thioun
—H —H

DO K

D1} |

D2 D3

D4

! b5 }—=

1
1
tsny Ergary

tsrlle}Llr[INJ

i /
Data input { Do x 01 X D2 x D3 x Di4 X D5 )—a—
2% 4-53 xSPI 7E DTR #3 T B (3 DQS)//\L&A0 Hyperbus B ®
Giae) e 21 %4 B/ME HRUE BARE ¥ DA
2,7V <Vpp<36V
BE) o e i 2 ; - . .
Fex XSPI i A4 Cloan= 20 pF TBD MHz
twCkH) | XSPI I EFGERT | PRESCALER[7:0] = e/ ) tewf2+1
tw(ckL) 1], {3 KR n=0135.. teky2—1 - tcryl2
ns
tv(ck) i o R T - - - texy+l
th(ck) i A PR R B ] - texy/2 - -
CK EFH#, CK
V. e =2. .
0Dr(CK) kA X L VDD =23V 922 1229 -
CK TF#iR, CK
V. " VDD =23 V 1 -
ODf(CK) FITKAE X HF 3 000 1277
tw(cs) 3 v YA T - 3 *tck) - -
¢ fin N A St
v(DQ) - - 0 - .
¢ N HE %8 A ) 0 ) ]
Y9 2t 1]
¢ BRI AR
"os) R 1) i 0 i i
; fi HH R i A
V(RWDQ) I - - - 3 X tek)
tsr(0Q) s N B TN A 0 - -
ts¢pQ) i N 0 - - ns
O | N MR AR LIt L5 - -
thfoQ) 3] TR 15 - -
. ‘ TBD - - 5
furtoun B B A
A B (A TBD - terld+ 1 tck)/4+1.25
] ‘ TBD - . 5
furoun i AR B
A [A] TBD - ticryl4+ 0.5 t(cry/4+0.75
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' ‘ TBD 35 - -

- i b A

I A

TRIFIS [H] TBD tc/4 - -
5 ‘ TBD 35 - -

thioun LiTH A T N e
PRAF I (8] TBD tc/4 - -

HIBCTHORAIE,  ANEEA ™ Al
25 1 RWDS 2 DQIF) fie KA A (¥ 85 A M 22 A& +/-1.0ns
LA B A A T AH L ) 25 A7 4%

Bl 4-24 xSP1 Hyperbus K &hi Bl

o b e s
NCLK L tveL) (NCLKL) bu(NCLKH) :—c.
: / : Y : : : \ Von(eLk)
CLK —/ b 4/ ....................................... 4/ ................... _[)%
& 4-25 xSPI Hyperbus - &hiszi) 5 &
,
;
H twies) '
e . 1
b 1
:

tacc= Initial acc |

Latency count

CLK, NCLK s
!
:
'
RWDS ! !
tyoun thoun
1
DQI[7:0] {47:40) 39:32 Y 31:24 Y 236 { 158 ¥ 7:0 }
T f
H—

|<7€ommand address 4»'

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

| |
ﬁl‘{:in I DBn:XiDr):l:x::Dr;l]:

Memory drives DQ[7:0] and RWDS
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& 4-26 xSPI Hyperbus I8 5 ¢ &

' '
if
NCS H A |
I
| )
|0—:—Realdwme recovery —. Access latency —>|
Vot ) !
- 1

! : 3 : B : B : B : B : 3 : ;

B [
- eﬁth 2x latency coufit H I !

RWDS —————————i Low = 1x latency couft /_\ i
; : : / \ ' )
i P

i :

I I
| T
' E 1 H ' !
H H Latency count !
1toun 1 thoun o 1 toun
1 ; fwoun s i
I H H |

DQ[7:0] {47:40) 39:32 Xé1:24X23:16X 15:8 | 7:0 ) /i\:[;”:X:DB”ID!Xl:X:D';lD_

|<7C0mmand address 4>| Host drives DQ[7:0] and RWDS

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

4.3.23 FEMCHit:
B 5L EIE AR R
K 4-27 218 4-30 or T PRI, 3R 4-54 23K 4-57 45 T AN IR .

4-27 F3pdE M 4 5 F i SRAM/PSRAM/NOR 8BTS

e tw(NE) ::

|

| o 1 ‘I‘ .
I<—_tV(NOEiNE) ':~ tw(NOE) r|~ P! th(NE_NOE)

FEMC_NOE

FEMC_NWE i i i 5 J L
|
| I
t t
—>: [ b ne) h(A_NOE) |<_H

FEMC_A[25:0] m Address i W/ / /
|

(I T
—>»| 1)
[ty Ne) h(BL_NOE) [ —t|

I
\ I I
FEMC_NBL[3:0] | I I
| |
| = ltt—tn(pata_nE)
4—tsu(Data_NOE)—>|<_P: th(pata_NOE)
3

Lsu(Data_NE)

FEMC_D[31:0]

SR /4

AT

& 4-54 BB IERLE A SRAM/PSRAM/NOR B 1ER FE(1)(2)
s e 5l R/AME® = IN I ’ Bfr ’
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twne) FEMC_NEAI i} ] TBD TBD -
ty(NOE_NE) FEMC_NEX{k Z2FEMC_NOE1K TBD TBD ns
tw(NoE) FEMC_NOEf& ] TBD TBD ns
th(NE_NOE) FEMC_NOE & % FEMC_NE & {# £ i i1 TBD TBD o
tya_NE) FEMC_NEX{KZFEMC_AH XL TBD TBD s
th(a_NOE) FEMC_NOE & 2 J [fi s ik AR RE IS 7] TBD TBD o
ty(BL_NE) FEMC_NEX{XZFEMC_NBLE &% TBD TBD "
th(eL_NOE) FEMC_NOE .2 J& FIFEMC_NBLR R 7] TBD TBD s
tsu(Data_NE) H4E 2 FEMC_NEX = [ 52 2B 1] TBD TBD ns
tsu(Data_NOE) HdE EFEMC_NOEXH {2 37 A TBD TBD ns
th(Data_NOE) FEMC_NOE & 2 Ji5 I GR K 1] TBD TBD s
th(ata_NE) FEMC_NEX 1.2 Ji5 I CREF I 1] TBD TBD o

1. I05R35hAE 118mA,Capacitive load = 30 pF
2. WEHBETCMOSHF: 05vDD
3. thHcik >= 1/240MHz

4-28 F3pE M 4 5 F i SRAM/PSRAM/NOR B #:E %

e tw(NE) >l
' |
I
| | |
; \
FEMC_NOE ﬁ j 5 5 }'l |
| —— >le ) | M
| tv(NWE_NE) > :~ .W(NWE)—>|<—>, th(ne_NwE)
I /
FEMC_NWE | |
|
—P: [+ tu(a_NE) tog A_NWE):
|
l ;
FEMC_A[25:0] Address I X/// /
| t I |
—»| l—t,p h(BL_NWE) :<_>|
I
FEMC_NBLI[3:0] MM - I >|<////
|
I
| : It
l | h(Data_NOE)
Ll t
™ ty(Data NE) :l h(Data_NWE)|<—>|| '
l |
I |
. | '/
FEMC_D[31:0] Data X// / / /
I N \
I

% 4-55 R IR L E A SRAM/PSRAM/NOR F#{ERH 0@

s M =/MA® BAE® BARL
twng) FEMC_NE{&H [a] TBD TBD ns
tunwe_NE) FEMC_NEX{k ZFEMC_NWE(E TBD TBD ns
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twnwe) FEMC_NWE/KHT [&] TBD TBD ns
o, NWE) FEMC_NWE i ZFEMC_NE i {f £ 15} ] TBD TBD ns
tv(A_NE) FEMC_NEXTE&%FEMC_A%%Z TBD TBD ns
tha_NwE) FEMC_NWE &1 2 J5 F bk CRAee B 7] TBD TBD ns
tyBL_NE) FEMC_NEX{K ZFEMC_NBL %% TBD TBD ns
theL_Nwe) FEMC_NWE .2 J5 IJFEMC_NBL{RFFHT [7] TBD TBD ns
tv(Data_NE) FEMC_N EXTEE@%ZTE%%Z TBD TBD ns
th(pata NWE) FEMC_NWE 1.2 J& IR (R R (8] TBD TBD ns
1. I0UYKEz5hfE /18mA Capacitive load = 30 pF
2. MEsETCMOSHF: 0.5VDD
3. tHeik >= 1/240MHz
& 4-29 7 HLEH PSRAM/NOR ERIEHTE
I . !
| lw(NE) ™
I
FEMC_NE KSSS\\l | "ZZZZZ7
T e
[*—tv(NOE _NE) =:: tw(NOE) il thove_Noe)
FEMC_NOE : I :
| L
} ] 1
FEMC_NWE ffjj4 I $:;::::
I
! |
| |
_>'_||<_tv(BL7NE) th(BL_NOE)||4—5|
I L
FEMC_NBL[3:0] | | NBL I M////
I | 1
| | |‘ ! _:'_l<_th(Data7NE)
| | [ Lsu(Data_NE) ) |
| | buane) i < tsu(Data NOE) > ! . > : th(Data_NOE)
| |
FEMC_AD[31:0] —:—!< Address H Data X////
I
_’H* tynADV_NE) —-——tyap_naDv)
:<_tw(NADV) |
FEMC_NADV \ /{
& 4-56 5 B4R S FH ) PSRAM/NOR i3#/E R FO@
5 E 2 w/ME® BRE® E¥ivA
tw(Ng) FEMC_NEfKHT (7] TBD TBD ns
tV(NOE_NE) FEMC_NEX{&EFEMC_NOE“& TBD TBD ns
tw(noE) FEMC_NOEA& ] TBD TBD ns
th(NE_NOE) FEMC_NOE = £FEMC_NE & {51 (7] TBD TBD ns
tyaNE) FEMC_NEX{XZFEMC_AF 3 TBD TBD ns
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tunapv ngy | FEMC_NEX{XZFEMC_NADV{ TBD TBD ns
tw(NADY) FEMC_NADVAR I [i] TBD TBD ns
thap napy) | FEMC_NADV &2 JEFEMC_AD (i) 5 2 (R R 1) TBD TBD ns
th(a_NoE) FEMC_NOE = 2 J st it 5 I 6] TBD TBD ns
th®L_NOE) FEMC_NOE 2 J& [FIFEMC_NBL{f 4515} [7] TBD TBD ns
tyBL_NE) FEMC_NEX{X ZFEMC_NBLA XL TBD TBD ns
tsu(Data_NE) HHi 2 FEMC_NEX & 1) 22 37 i+ ] TBD TBD ns
tsu(Data_NOE) ;&TEEFEMC_NOEI%— Eq@jﬁﬁ I‘Eﬂ TBD TBD ns
th(Data_NE) FEMC_NEX 51 2 J& FIEE R 4Rr T 5] TBD TBD ns
th(Data_NOE) FEMC_NOE 1.2 J& B PR 47T 7] TBD TBD ns
1. 105KzhEE /18mA, Capacitive load = 30 pF
2. ME S EFCMOSH: 0.5vDD
3. tHck >= 1/240MHz
& 4-30 725 5285 | PSRAM/NOR S#/EH
I . ‘|
[ Lw(NE) >
| |
FEMC_NEx \ /
| I |
I | I
FEMC_NOE jiij/ |
! | w
k_tV(NWEiNE) =:: tw(NWE)—>|<_> Thine_NwE)
|
|
FEMC_NWE I /(
I | |
L | |
—>:—|—|<—tv(BL_NE) th(BL_NWE) ||
| | |
FEMC_NBL[3:0] ////W NBL I X////
1 f
| '
I I
_>l_'<_ tu(a_NE) _>:_t<— ty(Data_NADV) : ot )
| 100t
I | T |
FEMC_AD[31:0] | Address | Data X/ // /
_’f_|<— ty(NnADV_NE) _>:_|<- th(ap_NADV)
:<_1w(NADV)_>|
FEMC_NADV \ /
F 4-57 7B MR E K PSRAM/NOR BH#4ER FO@
5 E 2 w/ME® mAEO AL
tw(NE) FEMC_N EAGI 8] TBD TBD ns
tyNWE_NE) FEMC_NEX{&ZFEMC_NWEAX TBD TBD ns
tanwe) FEMC_NWE(IKIH ] TBD TBD ns
th(NE_NWE) FEMC_NWER £ FEMC_NEF {51 1] TBD TBD ns
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TBD

TBD

tya_nE) FEMC_NEX{£ZFEMC_AF %L —
ty(NADV_NE) FEMC_NEX{k Z2FEMC_NADV1E% TBD TBD "
twnaDv) FEMC_NADV/& ] TBD 8D -
th(AD_NADV) FEMC_NADV & 2 JEFEMC_AD(Hitik) A 2 SR ¥2 T [A] TBD TBD s
tha_Nwe) FEMC_NWE 5 2 J i ik CR 15 I 1) TBD TBD "
tyeL_Ng) FEMC_NEX{£ZFEMC_NBLH 2 TBD TBD "
teL_NwE) FEMC_NWE 5 2 J5 [FIFEMC_NBL{#KF I 7] TBD TBD "
typata naDv) | FEMC_NADV {5 Z 40405 fR K7 (8] TBD TBD "
th(pata NWE) FEMC_NWE &1 2 J& U0 CRAe B 7] TBD TBD s

1. 10%Ez5hAE J18mA, Capacitive load = 30 pF
2. WS E TCMOSHF: 0.5VDD

3. thHcik >= 1/300MHz

B FPRENEF

4-31 K] 4-34 BoR T AP Y, K 4-58 3K 4-61 45 T A BIES 7.

B 4-31 [Flp3E A28 5 FH NOR/PSRAM i /5

FEMC_CLK

FEMC_NEX !

FEMC_NADV

FEMC_A[25:0]

FEMC_NOE

FEMC_D[31:0]

v nr ZZZI777TTTTTTTITITN

[ |

tacLkL-NaDVL) ! t
ae {d(CLKL-NADVH

|
tacLkL-av)!

tacLkL-al

tacLkin

t:su(DV-CLKH) :th(CLKH-DV)

14— |

| to ]
| SuDV-CLKH)

N

1

|

|

|

|

|

[

|

: : ta(cLKH-NOEL)
| | l |
| | :
|

|

|

|

|

|

|

|

T

|

|

|

|

%
|
|
|
|
|
|
|
|

tsu(NWAITV-CLKH) th(CLKH-NWAITV)
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ERREAK

# 4-58 AP 3R B & E ] NOR/PSRAM i FO@

#e P~ B | BAE | G
twicLk) FEMC_CLK /& i 9.8 - ns
ta(CLKL-NEXL) FEMC_CLKfXZFEMC NEXfik(x=1...4) - 20 ns
ta(cLKL-NEXH) FEMC_CLKfXZFEMC_NEx&Hi(x=1...4) 2.0 hs
4 (CLKL-NADVL) FEMC_CLK{It ZFEMC_NADV/E - 2.0 ns
ty(CLKL-NADVH) FEMC_CLK{L%FEMC_NADVF 20 .
tacLKL-AV) FEMC_CLKfXZEFEMC_AxA #(x=0...25) - 3.0 ns
tacLKL-AIV) FEMC_CLK1KZEFEMC_AXTEH(x = 0...25) 2.0 ns
ty(cLKLNOEL) FEMC_CLK{It ZFEMC_NOE(E - 2.0 ns
ty(CLKLNOEH) FEMC_CLK{It %FEMC_NOE 20 ) s
tsuov-cLKR) FEMC_CLK 2 RIFEMC_D[31:0]f X ¥ = 26 - ns
thcLKH-DV) FEMC_CLK 2 J5FEMC_D[31:0]47 % Hd 0.3 - ns
tu(NWAITV-CLKH) FEMC_CLK&Z BiFEMC_NWAITH 2L 26 - ns
th(CLKH-NWAITV) FEMC_CLK &2 JEFEMC_NWAITH &% 0.3 - hs

1. 105KzhEE /18mA,Capacitive load = 30 pF
2. EN I EFCMOSHF: 05VDD

tacLKL-NADVL

& 4-32 [F26IE R A PSRAM i} 5
| | | | | | | | |
tucio | e : : : l |
CLK) g -le .
w(l )I‘ > > W(CLIK) | | ! ! ! '
| | | | | | | ;
FEMC_CLK ! / ‘
| IDATL:AT=O—>' : :
| | |
FEMC_NEXx : td(CLKL'NElr'—) : : tac KL-NEX?:Fli
I ta(cLKL-NADVH)

FEMC_NADV

d(CLKL-AIV)
4’% |
[

tacLkL-av) |

FEMC_A[25:0]

td(
FEMC_NWE

|
|
|
}
;
§
|
[
|
|
|
[
|
|

thicLkH-AD !
tsuapy-cLkH) thicLkH.AD

/11T

__6________

>
DI

FEMC_D[31:0]

cevewar  Z/1TTTTITTTTITITT]

|
tsugNWAITV-CLKH)
| |

! I ThcLKH-NWAITV)
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ERREAK

% 4-59 FIHEA A PSRAM B FO0

P % SME | BAE | R
twicLk) FEMC_CLKJ& ] 9.8 - ns
ta(cLKL-NEXL) FEMC_CLK{EZEFEMC_NEX{K(x=1...4) - 2.0 ns
ta(CLKL-NEXH) FEMC_CLK{&#FEMC_NEXHi(x=1...4) 2.0 - ns
fy(CLKL-NADVL) FEMC_CLK{ #FEMC_NADVA( - 2.0 ns
4 (CLKL-NADVH) FEMC_CLK{& #FEMC_NADV 2.0 - ns
tacLiL-av) FEMC_CLKXZEFEMC_Axf Z(x=0...25) - 3.0 ns
tacLKH-AV) FEMC_CLK & ZFEMC_AXTER(x = 0...25) 2.0 - ns
ta(cLKL-NWEL) FEMC_CLK{&ZFEMC_NWEK - 2.0 ns
td(CLKH-NWEH) FEMC _CLK&ZFEMC_NWE® 2.0 - ns
ta(cLKL-Data) FEMC_CLK{&z JEFEMC_D[31:0] % - 3.0 ns
LsuNwAITV-CLKH) FEMC_CLK = Z HiIFEMC_NWAITH 5% 2.6 - ns
th(CLKH-NWAITV) FEMC_CLK &2 JEFEMC_NWAITH R4 0.3 - ns

1. 10%EzhAE J18mA, Capacitive load = 30 pF
2. JEREE TCMOSHIP: 0.5VDD
B 4-33 725 5 Fl NOR/PSRAM ] /5
| |

FEMC_CLK

FEMC_NEX

FEMC_NADV

FEMC_NOE

FEMC_ADI[31:0]

FEMC_NWAIT

tacLKL-ADV)

|
BUSTURNEO |
|
|

td(cuqlL-E:)j;;
| |

td(CLKL-NIbEL)
|

-

—

'

tacLkL-N

]
m
I
=

\,

tacLKL-ADIV)

—> T

ts:u(ADV-CLKH) !

| th(cLKH-ADVY
| |
| |
|

tsu(ADIK/—CLKH)

th(cLRH-ADV)

—>!

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

I
i
D1

|

Ald5:0]
l
|

\

XL

|

Y-
[~
N
[~

§

//

777777777

tsu(NIY\IAITV—CLKH)

th(CLKH-NWAITV)
|
I

—\
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ERREAK

% 4-60 [E 5 NOR/PSRAM R FO@

ks 24 BMEO | BKE | A
twcLi) FEMC_CLKJ& ] 9.8 . ns
ta(cLKL-NEXL) FEMC_CLK{&ZFEMC_NEXx{&(x=1...4) - 2.0 ns
t4(CLKL-NEXH) FEMC _CLK{XZFEMC NEx&E(x=1...4) 2.0 - ns
tacLKL-NADVL) FEMC_CLKfXZFEMC_NADV/ik - 20 ns
td(CLKL-NADVH) FEMC_CLK{kZFEMC_NADV i 2.0 - ns
ta(CcLKL-NOEL) FEMC_CLK{&%FEMC_NOEf& i 20 ns
td(cLKL-NOEH) FEMC_CLK{ZFEMC_NOE & 20 . ns
tacLKL-ADV) FEMC_CLK{&%FEMC_AD[31:0]f %X - 3.0 hs
tdcLkL-apiv) FEMC_CLK{iX £FEMC_ADI[31:0]J64% 2.0 - ns
tsu(ADV-CLKH) FEMC_CLK &2 BIFEMC_AD[31:0]% %8 2.6 - ns
o CLKHADY) FEMC_CLK 7.2 J5FEMC_AD[3L:0]H XA 03 : i~
tsu(NWAITV-CLKH) FEMC_CLK&EZ BIFEMC_NWAITH 2L 26 - ns
thcLKH-NWAITV) FEMC_CLK & Z JEFEMC_NWAITA &% 0.3 - ns

03K Z) B /78mA, Capacitive load = 30 pF

I & R E T CMOSHLP-:

0.5vDD

tHeLk >= 1/300MHz

& 4-34 [735 5 F PSRAM it

| |
twicLk) '<—>'<—> twicLk)

----ﬂl
FEMCCLK [ Y/ \' /N /)

FEMC_NEx
tacLKL-NADVL

FEMC_NADV

tacLKL-NWEL)
FEMC_NWE

FEMC_ADI[31:0]

FEMC_NWAIT

| td(CLKL-NE:xL)
| |
|

tacLk

I
-NExH) ;

{d(CLKL-NADVH)

|
|
| [
I 1 tacLkL-NwEH

=

1

I
I
I
L
I
I
I
I
I
I
I
ta(cLKL-Data) :

tacLkL-anv) |
tacLKL-ADV) ta(CLKL-Dat
|
—'—( A[45:0]

|

|

|

|

|

|

|

|

l— |
| |
2

|

|

I

////////////////////

DO

| | tsuNwAITV-CLKR)

th(CLKH-NWAITV)
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ERREAK

& 4-61 FIFH F PSRAM S} 57 0@

e 2 R/ME® BAE LN 17A
tw(cLi) FEMC_CLK 9.8 - s
ta(CLKLNEXL) FEMC_CLK{&ZEFEMC_NEx{k(x = 1...4) - 2.0 ns
ta(CLKL-NExH) FEMC_CLK{XZEFEMC_NEx&H (x=1...4) 2.0 - ns
tacLKL-NADVL) FEMC_CLK{& ZFEMC_NADV/& - 2.0 ns
td(CLKL-NADVH) FEMC_CLK{&ZFEMC_NADV & 2.0 - ns
ta(CLKLNWEL) FEMC_CLK{&ZFEMC_NWET - 2.0 ns
tacLKL-NWEH) FEMC_CLK{&ZFEMC_NWE 2.0 - hs
tacLKL-ADY) FEMC_CLK{&ZFEMC_AD[31:0]4 %k - 3.0 ns
tacLKL-ADIV) FEMC_CLK{&ZEFEMC_AD[31:0] G5k 2.0 - hs
tacLKL-Data) FEMC_CLK({&Z JFFEMC_AD[31:0] 5 %k - 3.0 ns
LSu(NWAITV-CLKH) FEMC_CLK &2 BIFEMC_NWAITH %% 26 - hs
th(CLKH-NWAITV) FEMC_CLK & Z JFFEMC_NWAITH %% 0.3 - ns
1. I05R3hAE 118mA,Capacitive load = 30 pF
2. D55 E TCMOSHF: 0.5VDD
3. tHcLk >= 1/300MHz
B NANDZEH| 2 FE A 7
4-35 £ [&] 4-36 7~ T NAND HJJIE
B 4-35 NAND 2] 885 /e
FEMC_NCEX  Low
|
ALE(FEMC_A17) I I
CLE(FEMC_A16) x X
: :
FEMC_NWE J l |
:‘td(ALE-NOEl : - X J B th(NOE-ALE) ‘:
:‘ ':‘ Lw(NOE) ':‘ |

FEMC_NOE J \ /:/

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

T

FEMC_D[15:0]
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F 4-36 NAND #6] 85 5 /EE#
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
| td(D-NWE) |
tynwED) H r_th(NWE-D)_’:
. V4 '
FEMC_D[15:0] ( H
£ 4-62 NANA AR A H B R4 e O
i) 2% R/ME BAMH BN
tw(NOE) FEMC_NOE{ ] TBD TBD ns
tsu(o-NOE) FEMC_NOE &2 i ZFEMC_D[15:0] %4 & %% TBD TBD ns
th(NOE-D) FEMC_NOE# 2 J5 ZFEMC_D[15:0]1 4 & %% TBD TBD ns
td(ALE-NOE) FEMC_NOEfKZ Hf &2FEMC_ALEF 4L TBD TBD ns
th(NOE-ALE) FEMC_NOEZ£FEMC_ALETXK TBD TBD ns
1. BEWRIE, AEA IR,
B 4-37 NAND &l 25/ W
FEMC_NCEX | ow
|
ALE(FEMC_A17) l '
CLE(FEMC_A16) X X
|
l .
| |
FEMC_NWE J l |
: ta(aLE-NOE) : J th(NOE-ALE) :
) -t > ) -t tw(NOE) » -t )
| | |
|
FEMC_NOE J \

FEMC_D[15:0]

/

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

TR

WD
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A 4-38 NAND 2188 SEB
FEMC_NCEx _Low
|
ALE(FEMC_AL7) X X
CLE(FEMC_A16) .
: : I th(NWE-ALE) I
lyaLenwe) - >t tw(nwey > >
I I '
|
|
FEMC_NWE J \I /
|
: |
| |
|
! |
FEMC_NOE J : I . ‘u
| l4(D-NWE) >
tynwED) H r_th(NWE-D)_’:
. VA '
FEMC_DI[15:0] { —
R 4-63 NAND [NFEEE AR e
] S B/ME BAE LA
tw(NOE) FEMC_NOE 1t} ja] TBD TBD
tsu(D-NOE) FEMC_NOE 72 Hi 2 FEMC_D[15:015E4 %% TBD TBD
th(NOE-D) FEMC NOE {2 J5 % FEMC_D[15:015E A 3L TBD TBD
td(ALE-NOE) FEMC NOE {2 #i % FEMC_ALE % TBD TBD
th(NOE-ALE) FEMC_NOE =% FEMC_ALE Bk TBD TBD
1. WEHRUE, AEA=FNER.
T 4-64 251 T AR T
FE 4-39 NAND #H] a iR
FEMC_NCEX | ow
|
ALE(FEMC_A17) l '
CLE(FEMC_A16) X X
|
| |
| |
FEMC_NWE J | |
: ta(ALE-NOE) : J th(NOE-ALE) :
|: > | - tW(NOE) VI -t >
| | |

/

FEMC_D[15:0]

I I
tsup-NoE) M-+ T,noED)
I I

LTS

WD
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B 4-40 NAND 25188 SEB
FEMC_NCEx _Low
|
ALE(FEMC_AL7) X .
CLE(FEMC_A16) X
: : I th(NwE-ALE) :
lyaLenwe) - >t tw(nwey > ;: >
| | !
|
|
|
FEMC_NWE J \I '|/
| |
! I
FEMC_NOE J : I . J
& ld(D-NWE) gl
tynwE-D) H r_th(NWE-D)_’:
. I/ !
FEMC_D[15:0] ¢ )7
R 4-64 NAND [NFEEE AR R
it S w®/ME BAME B
tw(NoE) FEMC_NOE{&EF 7] TBD TBD ns
tsu(D-NoE) FEMC_NOE & 2 i ZFEMC_D[15:0] ¥4 4 %% TBD TBD ns
th(NOE-D) FEMC_NOE 2 i Z£FEMC_D[15:01 %4 43 %k TBD TBD ns
td(ALE-NOE) FEMC_NOEfKZ Af &2FEMC_ALEF 4L TBD TBD ns
th(NOE-ALE) FEMC_NOE® £FEMC_ALELX TBD TBD ns
1. HHHRE, AEAF IR,
R 4-65 NAND [NFAHZE B HIH A FRaetk o
i S B/ME BAE B
tao-nwe) FEMC_NWE i 2 /il &£ FEMC_D[15:0] ¥4 13 2% TBD TBD ns
tw(NOE) FEMC_NOEK k8] TBD TBD ns
tsu(D-NOE) FEMC_NOE &2 Hif ZFEMC_D[15:0] %4 & %% TBD TBD ns
th(NOE D) FEMC_NOE %2 J5 ZFEMC_D[15:0] ¥k 4 %k TBD TBD ns
tw(NWE) FEMC_NWEAK i} [a] TBD TBD ns
ty(NWE-D) FEMC_NWE(X ZFEMC_D[15:0] %4 A 4% TBD TBD ns
th(NWE-D) FEMC_NWE = ZFEMC_D[15:0]% 45 T 2% TBD TBD ns
ta(ALE-NWE) FEMC_NWE{& 2 #if ZFEMC_ALET & TBD TBD ns
th(NWE-ALE) FEMC_NWE ZFEMC_ALE3 8D TBD ns
ta(ALE-NOE) FEMC_NOE{KZ i ZFEMC_ALEA &% TBD TBD ns
th(NOE-ALE) FEMC_NOERZ£FEMC_ALEX TBD TBD ns
1. WETHRIE, AEA=FNER.
4.3.24 USB_HS_DualRole
% 4-66 USBHS ELJT S
5 S %A BME | BAME | BKME | BAL
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Voo @ USB LAEHE - 3 - 3.6 \%
LS/FS FUNCTIONALITY
VDIFs Z N RIBUE (FSILS) - 0.2
o | Vewes Z2 5y FLBLEH (FS/LS) A% VoI TEH 0.8 - 25
) Vise | BumRYSCO FL P HL R (FS/LS) - - - 0.8
VIHSE B B AL v ST LR (FS/LS) - 2.0 v
#H B | Vours Fr A far I HL P (FS/LS) RLof 1.5kQ to 3.6V - - 0.3
® VoHFs Ao v HL P (FS/LS) RLof 15 kQ to Vss 2.8 3.3 3.6
Rep® USBHS_DM/DP ViN=VbD - 15 .
Reu® USBHS_DM/DP VIN= Vss - 15
ZHsprv() OX B4 H FH T T RS IKS) - 45 - Q
HS FUNCTIONALITY
DIHS ZE N RIBUE (HS) - 0.1 - - Vv
BN | Vomns 725y LRI I (HS) - -50 - 500
@ VHssQ HS AR I B (i - 100 - 150
\/HsDsC HS W BIE - 525 - 625 mV
e | Voums e HATG HL S S R R 45Q 73K -10 - 10
& VoHHS e RN 450 fiEk 360 400 440

1. H®RHRE, AR FE,
% 4-67 USBHS FhAHRHEOD

5 ZH #H B/ME HRUE BAME Hpr
Trr bt TR (FS/LS) CL=50 pF 4 - 20 ns
ThHsr #4y BT A} (HS) - 500 - - ps
Tre T B T (FS/LS) CL=50pF 4 - 20 ns
THsF Z 4y N (HS) - 500 - - ps
VCRS Hir H BRI RS YRR (FS/LS) - 1.3 - 2 \Y;

1 W8 RIE, AR .

4.3.25 28 R M4 (CAN) S S8
A5 6 N d 2 FL D75 3 BI(CAN. TX AT CAN RX)MHFHERERS, 1% TL58 4.3.14 7

4.3.26 ZERF L HAR(SDMMC) R iE
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BrRARRERIULN], R 4-68 IS BRI R 4-4 FMFHIABHREE . fuouk SR AN Vopa S AL I &5
#.

# 4-68 SD/MMC 4%, VDD=2.7 & 3.6V VO

s 2 x4 B/ME | BAUE | BKME | BAL
f E%&%E%iﬁﬂ??ﬁ@ﬂﬁwﬁ i i ) 104 MHz
twick) e A I N 1] 8.6 9.6 - ns
fppzsoMHZ
tw(ckH) EE =] 8.6 9.6 - ns
£ MMC ££4t/SDR/DDR #1 SD HS/SDR/DDR #3 X\ F i CMD. D #iA (&% CK)
tisu S NG SL I TR HS 2.87 - - ns
tiv NP HS fep = 50 MHz 1.3 - - ns
tiow® WMANENED (AIARE ) TBD - - ns
£ MMC 4£%;/SDR/DDR F1 SD HS/SDR/DDR ¥R F# CMD. D #ilf (2% CK)
tov i H A RN TR] HS - - 2.74 ns
fep = 50 MHz
toH i AR R ] HS 3.0 - - ns
SD RIAERX T CMD. D#iA (2% CK)
tisup Wy N EESLIN [E] SD 2.87 - - ns
fpp:25MHZ
tiHD S NPRFRITE] SD 1.3 - - ns
SD BRMER THI CMD. D it (2% CK)
tovp i A BRI (8] SD - - 2.74 ns
fpp:ZBMHZ
tomp i B OR A BRIAB [H] SD 3.0 - - ns
1. HBHRE, AEAFE RN,
2. CL=20pF.
3. EUEEEET, BE T ERRRRE A BE IE WA /NI (A
& 4-41 SD BB
- ek >
o twekn) 0 tweky
o« [
tov ton
D, CMD output X X

tisu tin
D, CMD input X )L l
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& 4-42 SD BRIV
CK
tov toH
<_
D, CMD output X
/& 4-43 SDMMC DDR =,

D input valid data valid data

tISU tiH t|3U i

P tw(ckH) N
ck  _f \ /
B tw(cky)
tov tov
ton ton
D output valid data valid data
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4.3.27 PIK M (Ethernet)$ O 454

BRAEREULE, R 4-69. 3R 4-70. K 4-71. R 472 NS HRHEHTT AR 4-4 MM BEIRSE
(25 °C)~ FroLk SR FN Vop At H HL I S 75 21

% 4-69 7| T MDIO/SMA LA M MAC ISR, 8] 4-44 2oR T AH RN RN 1]

% 4-69 MDIO/SMA I %

kel B BRME | BAEE | BRRE LA
tmpc MDC i #jirf [5] (2.5 MHz) - 2.5 - MHz
tagvpIO) A WU TE - - 5 ns
tsuMDIO) PB4 S A (] 17 - - ns
thmpIO) TLE A PR AR B 8] 0 - - ns

& 4-44 MDIO/SMA i F &

le

- tMbC

ETH_MDC / \

taovpio)

ETH_MDIO(O) X

tsuvp10) thovpio)
ETH_MDIO(I)

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

A

& 4-70 RMII B} 5
il 24 B/AME HRE BAE L
tsuRXD) S 2 ST I ] 2 - - ns
tinRXD) FECEAR DR RR I (8] 1.6 - - ns
tsucrs_Dv) | FUE DT T B3 A 280 ST ] 2 - - ns
tincrs_Dv) | BB T BHE A AR FEHT [H] 1.6 - - ns
ta(TXEN) LA e REIR I [H] - - 9.3 ns
ta(Txo) FLEEIEA BE IR [H] - - 9.3 ns
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] 4-45 RMII i 5 B
RMII_REF_CLK / \ / \
tarxen)
tarx)
RMII_TX_EN Y
RMII_TXDI[L:0]
tsurxD tinrxD)
tsucrs_pV) tinccrs_Dv)

RMII_RXD[1:0]
RMII_CRS_DV

FA4TLHHE T MIILUR MAC B, 18 4-46 S~ 7 AHN B 7 .

GMII_RX_CLK

% 471 MII 5
Zhing ZH fB/AME HARE wAE L:<¥ivA
tsuRXD) P S S AT I ] 25 - - ns
tinRXD) FESCEAR TR FF I (] 0.5 - - ns
tsuv) B RO LI ] 2.5 - - ns
tinov) A G AR RRI [R] 05 - - ns
tsu(ER) R 38 NI 2.5 - - ns
tihER) B R DR AR I 7] 0.5 - - ns
td(TXEN) RIEAF REA RGEIR I [A] - 12.0 ns
ta(TxD) RIEHE A RGER I [A] - 12.0 ns
B 4-46 MII i 7B

tih(RXD)
tin(ER)
tih(ov)

taTxo)

tsurRxD)

tsuEer)
GMII_RXD[7:0] tsu@v)
GMIl_RX_DV
GMII_RX_ER
GTX_CLK
GMII_TX_EN
GMII_TXD[7:0]

F A2 5 H T GMI LUK M MAC IR, B 4-47 SR 1 AR HI B

£ 472 GMIL i 7
s 28 BAME | BAEE | BKE Fufr
tsuRXD) BRI E i ST [A] 2.5 - - ns
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"5 S B/ME HRE BAE Bhr
tih(RXD) BRUSCEE PR RIS [R] 0.5 - - ns
tsuv) By A RO L ] 2.5 - - ns
tinov) ol A RO FRI [A] 0.5 - - ns
tsu(ER) R G ST TR 25 - - ns
tihER) B R DR AR N ] 0.5 - - ns
ta(TXEN) RIEAT e BUAE IR I (8] - - 3.0 ns
ta(TxD) RIEE AR A BAE R B (8] - - 3.0 ns

B 4-47 GMII B} 5 &

GMII_RX_CLK

tsu(RxD) tih(RXD)

tsu(ERr) tin(Er)
GMII_RXDI[7:0] fsuov) tin(ov)
GMII_RX_DV
GMII_RX_ER
GTX_CLK

tarxo)

GMII_TX EN X
GMII_TXD[7:0]
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4.3.28 FFA % O (DVP)E O
#* 4-73 JE/n T DVP #1055 1%, K 4-48 BoR T HHRHIN 7.

B 4-48 DVP O N E

1/PIXCLK

l———p!

| |

| | | : [
I | I e

|
P—= Ly

|
HSYNC *I

H tsuvsyie)

|
\l

VSYNC
|

tsupata) : thoata)

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

# 4-73 DVP 5535 R

Ziincs 2 M R/ME RAE By
PCLK LSRR LTON - - 110 MHz
Dpixel (LN RPN - 30 70

tsuDATA) AC TN A - 3

thoaTA) HE R A 7] - 1
t:ii::i’) HSYNC/VSYNC % \ g i ] - 3 ) ns
tt:(('j/SSYYNNCC)) HSYNC/VSYNC % A 45 i ] - 1
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4.3.29 LCDE R #EH] 83 (LCDC)#E N

BRI UL, R 4-7T4 S EURE TG R 4-4 AP IIFREEREQ2S °C)s fucik B A Vopa fEHLHY
JEMEAR] — BT, B

LCD_CLK #t4: miHF

LCD_DE #ftk: fikH1-~F

LCD_VSYNC il LCD_HSYNC # 1% & i

B #M: 24bits

B L TR

A : CL=30Pf

CMOS FHJll & £{: 0.5VDD

10 *ME L TTA 2L
+ 4-74 LCDC #5i%
"5 S w®/ME wAE LA
2.3<vVDD<3.6V
feik LCDC i & H Al - 100 MHz
20pF
Dcik LCDC i gt 5 2 B 45 55 %
tw(cLKkH) o N »
P e e RSP IRFA], ARG LS T) twicLk)//2-0.5 | twicLk)//2+0.5
tw(cLKL)
= ns
tv(DATA) Ftan s A R0 [a] 2.3<vDD<3.6V, fcLk =100M - 8.01
thpATA) O ORI 1] 1.2
t
VHSYNG) HSYNC/VSYNC/DE %1
tv(vsyne) o 2.3<VDD<3.6V, fcLk = 100M - 1.7 ns
A R (A
tv(DE)

1 W8 RIE, AR PR,
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& 4-49 LCDC /K Fi FHER
| tcLk |
[ |
|
LCD_CLK
| | |
| | | | | | |
LCD_VSYNC | | | | | | | |
| weswnol | | | | th(HSYNC) _.l_l._
| e e I | |
I : — b —
LCD_HSYNC | \ | | | | | |
| e L I | |
\
| | T | | |
Lco pe | I I 1 I I I \ I
- | | | | | | |
I | | | |
I | |
| | | wATA) —>|JI<— | | |
| | | RN | |
LCD_R[0:7] K \ ]
LCD_B[0:7] : o |
I I I —>—| L—th(DATA) | |
| | | ) | |
| | | ! | |
- >l - »he |
| HSYNC + Horizontal Active N Horizontal
| width back porch width back porch |
| o
| One line !
& 4-50 LCDC ZE I FHER
| tok |
I |
LCD_CLK | | | | | i i | | | | | | | | P
| - | - : ’ I
YNC
| tv(VSYNC)_J_r_ I ) f |
| | |
1\ || |
LCD_VSYNC | I I I
P ' | |
| | | |
LCD_R[0:7] * : }
LCD_G[0:7] X M lines data |
LCD_B[0:7] .
| I T t
| l l |
| l l |
L 0 1. |
I VSYNC | Vertical | Active | Vertical |
width back porch N width back porch
L L
| One frame :
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4.3.30 MIPI D-PHY$: 4%

BrARAE R U], R 4-75. K 4-76 NS HCR AT E R 4-4 IERAFRIPAEGRZ (25 °C) frok HE A Vop
AN R G X2

# 4-75 MIPI D-PHY RS5O

Gine) SH F ®/ME HAE = ONI| Bhr

Hi-Speed fi N/ HL A REME
UinsT Ul instantaneous - 2 - 12.5 ns
VemTx HS f&H A B e - 150 200 250
M o ZE -1 B 40
|[AVemTx| i, ) ) 5
Vemrx AUEEE
[Voo| e AR 2 43 FU - 140 200 270 iy
M o ZE -1 B 40
|AVon| - - - 14
Voo AILHEE
VOHHs HS % = H - - - 360
Zos Fuf o P BT - 40 50 60 Q
AZos Byt BB A ITAD - TBD - 20 %
trsr & thst 20%~80%_L- Ft 1T [T 8] - TBD - 0.3 ul
LP £ N L e
w0 AN E CARFE ULP
Vi TBD - 250
RED
£ ULP RS T4 0 S\
ViL-uLps - TBD TBD
K
mV
ViH LIPSV - 740
Vhys EEEJB(% - 25
LP &5 a4 i <R
VoL R P L - -50 - 50 mV
Von 4 0 HrH H - 0.95 1.2 1.3 \Y;
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ZoLp

LP A4 i BT

1. H&THRIE, ASEAEFE AR,
%% 4-76 MIPI D-PHY LP #F1 HS/LP 838 I B8 <450

Gine)

SH

*

R/ME

#RE

BAME

L E0A

Hi-Speed Input/Output Char

acteristics

Tipx

RIFRIRE TR

50

TcLK-PREPARE

TE HS-0 2R T4 HS &4
ZH, RIS IR Sh I 1E
LP-00 Z&IR S HIR ] .

38

95

TcLK-PREPARE

+

TcLk-zero

B R B HT, RIEAR GRS
HS-0 IRZAS I [R]

300

ns

TcLk-PRE

FEATARTAH 5 1 B 88 18 T 4R

M LP B4 B HS R0

B, RILASRIIRE) HS N4
R[]

ul

TcLk-PosT

TR 55 Ja — S5 A R (M B4l T i
ORI (LP) A2
Ja . RIEFRIR SRS mE
(HS) It [a] .

60ns +52*Ul

TcLk-TRAIL

fERE (HS) g & I
Ja— AN AT I B A
Ja, RIEHWSMT i E
(HS-0) SIRZS BT [E]

60

THs-PREPARE

FEIF UG R (HS) fEH
HE (HS-0) LLipREZ
i, RIEH LRI B iE
KB AMEINFES (LP-00) £k
PRSI

40ns+10*UlI

85ns +6*UlI

THs-PREPARE

+

Ths-zero

Ths-pREPARE + K% B 1E A& 41 7]

B 2 HTRAR A IR B A

HE (HS-0) JRFFTHEFLER
A

145ns+10*Ul

THs-TRAIL

fEmE (HS) iR %
Ja — M R B 2

Max
(n*8*Ul,

ns
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Ja . RILIIRSHEN L 2R 60ns +
A, Note 2,3 n*4*Ul)
E—EE (HS) REfLH
Z G, RIE#IKBhE YT E
THs-ExIT - 100 - -
HEARTHHE 11 (LP - 11) IR

SR K.

TreOT 0%~85%_L T+ F1 T [ ] - - - 35

M Ths-TraiL BE Tewk-Trail H
i, PIEHE (HS) RAAEH
105ns +
Teor ZIRARTRE 11 (LP-1D) RE - - -
n*12*Ul
T3 22 1) [ A BT 10 1) o o
Note 3

1 W8 RIE, AR .
2. Wa>b, WEAKBZa HIUHZD.

3. XFIEME#E (Forward-drection HS) #ix, n=1; T/ E#E (Reverse-direction HS) #iil, n=4.

B 4-51 MIPI D-PHY HS/LP [ &b A% &

| TeLk-posT | Teor |
| i i
| | |
i i i
i i i
i i i
i i J
I I
| | |
| | 1 1 1 1
i | 1
Clock ! | | |
Lane ‘ i ] 1
| ' | | |
| | | q I i
i i | | |
i | i i |
1 | | |
| } i i i I
! Teikra ! Ths-exim Tiex Towkrrerare | Tolkzero
i
|
/L /L 1/ /L /L i
! 7/ 7/ 7/ 1/ 7/ 17
i
i
i
Data 7
Lane |
|
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tion &

ERREAK

Bl 4-52 MIPI D-PHY HS/LP $(E 451 Fr B

Clock
Lane

Data
Lane

(AR EeUESHEEaHBEYEeESeEeeRNEaeNENE

Ths-PREPARE

Ths-zero

LP-01

—_—

! Treor

i

i -~

! Teor i
i

|

i

! Ths-TRAIL Ths-exir

i
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4.3.31 MIPI D-PHY 5 3244t

BrAREE R U], R 477 NS HRME AT &R 4-4 I AF PR EEIR L (25 °C) frouk A Vop ftHL R
MERD.

R 4-77 DSI 7548 SR

5 S8 %M B/ME HRE BAE v
Voopsi Voopsi L 177 255 LU - 2.97 3.3 3.36 \Y

ILoAD FRAS EHRR - - - - mA
twAKEUP JB BNLE R Cext = 2.2uF - TBD - us

) J& B AT L2
IINRUSH VDDDSI L [11iR I HL i - TBD - mA
Uik

1 W8 RIE, AR PR,
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4.3.32 FT = - A FHHISF B FIB A H T (DSMU) Fri:

BRAEREUE, R 4-78 IS EURAME T AR 4-4 I A ISR 2 (25 °C)y Ffrok SZE AN Voo fHE HL HLE
MEAFH] . H AR

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

® fiEHi% CL=30pF

® 2 CMOS - F4riE, 10 & 554 0.5VDD

B £ (DSMU_CKINX. DSMU_DATINX. DSMU_CKOUT) #51isZ% 110 i 4Pk & 15

4.3.14.

£ 4-78 DSMU B 558

% 5% el ROME | g | RAE |
fosmu
(1/Tosmu DSMU Hf & 2.3V < VDD < 3.63V - - 300
)
2.3<VDD <3.63V,SPI #[1
(SITP[1:0]=0,1), - - 20
AR R 3 (SPICLIKSEL [1:0]=0)
2.3<VDD <3.63V,SPI $% [
(SlTP[lO]:O,l), - - 20 MH
fekin AN B A% 3 (SPICLKSEL[1:0]=0) .
TN TES
(1/Tckin) I B 2.3<VDD < 3.63 V,SPI £:11
(SITP[1:0]=0,1), - - 20
Py e A 5 (SPICLK SEL[1:0]'=0)
2.3<VDD <3.63V,SPI ]
(SITP[1:0]=0,1), - - 20
P 2 B i 3 (SPICLKSEL [1:0]1=0)
fokour B R S R 2.3V < VDD < 3.63V - - 20
TBD 45 50 55
D“tyTCKOU A B 2 2.3V < VDD < 3.63V %
TBD 45 50 55
tan(CKIN - R, 2.3<VDD < 3.63 V,SPI $# 1
¢ |(C)KIN iﬁ”)\wﬁf’/m’x (SITP[1:0]=0,1), Telk/2
" ) e At R 7 (SPICLKSEL[1:0]=0)
o o 2.3<VDD <3.63 V,SPI #i[1
tsu %”)\ﬁffg@iﬁ (SITP[1:0]=0,1), TBD | TBD TBD
AP B 50 (SPICLKSEL[1:0]=0)
L e 2.3<VDD <3.63V,SPI [ ns
th iﬁ”)\ﬁﬁﬁhﬁ (SITP[1:0]=0,1), TBD | TBD TBD
AP ERI Atk 2 (SPICLKSEL[1:0]=0)
R 2.3V < VDD < 3.63V, BBz 11 %ﬁgf (2*CKOUT
Twmanchester | H CE PRSI (SITP[1:0]=2,3), 1)*T - DIV)*TDS
IEECD) P I 4 (SPICLKSEL[1:0]!=0) o MUCLK
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tion &
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Bl 4-53 DSMU B8 Wk 230 5 &
>
ﬁZ
Y
|c|> @) I
m S SPICLKSEL=0 ' N |
AR ‘ (NS N
v
=< 2 (SITP=0 Xt X X X X
gv = L [
:g gl Itsul th! N
e o SITP=1 oo
- s XXX
)
!
IV AVAVAVARAVAVAVAVAWS
S 2 ! !
< (_)< SPICLKSEL=2 |
I |
L 2 |
N % I I
X O (SPICLKSEL=1 /_\_/_\_/m
O = - [ Loy 1/
N | | | | |
%< . dlty T e e
7 |
(@)) zZ _ |
2 Epeme XX XXX
E DI I I It5u| th|
(¥)] ) \
SITP=1 T
3 XX X i X X 7
> | | : | |
CE[IT2 AN\ W WS\
< | | '
() | | | | |
:)l | | I I
o 2l N/ N A\ A W
E < (8 : ST :'I’---‘\ II’---‘\ :I’---‘\ :I’---‘\
g IJ" “\---l’1 “\---1'1 “‘\---l'{ “‘\--J’{ “\---
E recovered clock l 1
(&)
[
© |\ m=e==ss LTI N SfTTETIEEES  SfTTETEEES . fTTTT S "’--
2 | recovered data _Q___‘,3':\___(_)___‘,3'1\____1___‘,:‘:.‘___1___‘,3'1.‘___9___‘,7\___
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4.3.33 1R HRABZADC) R ISH

BRARREIIBEI, % 4-79 (OB HUT MR 2 44 B R BHRIEQS °C). fuoLk HIHA Vooa (i
FEH A 5.

JERE: BRI L NIHAT— bt

% 4-79 ADC 4§51t
#s ZH %M B/ ME HRE BAE BAr
Vopa | fEHLHE - 2.3 - 3.6 \Y/
Vrer+ | IEZFEHE - 2.3 - Vbpa \V/
faoc | ADC i #4i% - - - 20 MHz
f RAFFIHE AW - - - 5 Msps
. 0(Vssa B Vrer-
Van | Fef EEHE @ - . - VREF+ \%
ERE R )
o 2.4~33V - 250
Raoc | SKFEHFRHH ohm
2.3~2.4V - 350
PR R AR
Cabc N - - 15 - pF
LAY
fADC = 20 MHz,
Singal noise JN
SNDR T ) sample rate=5M sps , & i, - 68.73 - dBFS
distortion ration
fin=200k, 22 7} # 5,
Teal AL [A] - 74 1ffaoc
ts N 0.05 - 7 us
KL [A] fapc = 20 MHz
Ts 1 - - 1/fapc
tstas | L EELH ] - 0 0 20 us
S A ] (R =
tconv® o - 4~400CKAE ts + Z 1B 3) 1fapc
FERAF I [A])

2. HBHRE, AEER PR,

3. AKIEAFEIIE RS, Vrer ] LAZE N VoA, Vrer- I ATE I HIE RS Vssao

4. CRFERIRISRAR B A PLBIRING 5¢, SR N BELBTRINFI A 5] (¥ % B2 56 22 HL A4 L3 4-80.
% 4-80 ADC FHERT RO

SR Rin (kQ) B/NREERTTE (ns)
0 50
0.45 100
0.7 150
12-bit
0.95 200
1.95 400
2.95 600
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// | 1 1 |

3.95 800
4.95 1000
9.95 2000
1 HETHRIE, ATEAF=H .
2. k% fF: VDDA=2.4V 10 3.6V, Vcar= 0.9V, Ta=105<T, fclk=20 MHz.
% 4-81 ADC fFE - RIRAEZHEOD
e B8 W1 BAE | gon” B
ET® LREIRE fucLk =200 MHz, fapc =20 MHz, TBD -
EO® W iR 2 sample rate=3.33M sps, TBD .
Vopa=3.3V, Ta=25<
ot ) Q > = . — - N _
ED Bt Rz U R 2EADCRE 2 SR HEAT 1) #.3
EL B R %= Vrer:= 2.5V, HiinfE +.4 -
ET® CEARZE frcLk =200 MHz, faoc = 20 MHz, TBD - LSB
o sample rate=3.33M sps,
@ SALED -
EO ladidas Vopa=33V, Ta=25<T 8D
ED WIr B IR 72 W& RAEADCEHAEZ G AT I 2 -
EL PRI R E Vier,= 3.3V 2B ey :
1. ADCHIENARE B HUE TR N R JE M 21
2. ADCHELGRMENBRIIKR: 7 E kG AT A bR BRGNS L N R R, PR 2 2 35 i I
S ABAEN G| ETERAT M g . S DUTE TR AR IR I N HL IR AR HE R AL 51 B B, (51 S Hh 1))
Bhn— EReRE R .
3. WFTIEMFENBER, KRBT EA2YRE B nenE B2 N, B mADCH B .
4. HZAVHELRIE, A7 HIE,
B 4-54 ADC ¥ & Rtk
|:1LSBIDEAL: Vfoi? or M&%A_,Daermmedby pxkage] @ An exan_”lple of an actual ADC
i conversion curve
4095 — - - e ) ::?al :n\:ersmn CL-|rve -
nversion endpoin
2094 ) "n:a ual conversion endpoi
4093 — Synthesis error: the maximum

deviation between the actual
conversion curve and the ideal
conversion line

ET

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

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

Eo

Ec

Differential linear error: the
difference between the actual step on
the conversion curve and the ideal
step (1 LSB)

Ep

e e e -

y

/ | |
/ 4093 4094

Y

.
4095 4096
VpbA

Integral linear error: the maximum
deviation between the actual
conversion curve and the terminal line

EL
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& 4-55 {8 ADC S27 f iR
VDD
VT
0.6V Sample and hold ADC
converter
1
Ran @ AINXx RADC(l)
r | 12 bit

converter

J_ L

Coarasit

parasitic VT IL+1uA (€N
]: 0.6V T Cacc

!

Parasitic
capacitance

1.  HKRans RaocHCapcHIFEH, S0 4-79.

2. CparasiticZ nPCB(5 1 #% MPCBAi = it A 5%) 5 5 A b i) 27 A2 LA CRZI7pF) . UK ¥ Cparasitic 5 B0Ks (e 46
FRIRSEE, AR K IMid 2 I8 Maoc.
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4.3.34 12/ BB IS (DAC)HS S B
AR, K 4-82 1 4-83 [ B HURAH IS % 4-4 IIZAFIIFRBEHE BE25 °C)- fuoLr A
Vopa ft 5 B R S5 3.

% 4-82 DAC 1MSPS §5

BN | #E B
s S %14 BAE
& ZIA fir
Vopa | BESLAEHE LR DAC ¥ th A7 5, Hr AN i ss: | 2.4@ - 3.6
Vrere | IESEHE DAC ¥ th A7 5, Hr AN i ss: | 2.4@ - VDDA \Y;
Veer. | MSFHHIE - VSSA
B DAC % th HEHF] VSSA TBD - -
Ru AT FF A ) S # L B kQ
ZFT It #E$:3] VDDA TBD - -
Ro i H BT DAC % i &2 1 5% ] 1159 | 15 16.21 kQ
i St S P AT T - - TBD pF
CL AR A :
i H 22 s oG P - - 50
DAC_OUT B SRR T T TBD - TBD \Y;
DAC_OUT %t H &
SN B o
A HH 2 2R S 1) 0 - VRer+
| e ER (R0 DAC B 296 543 732
- A
> 7 #E(VopD+V DDA+ VREF+) :
WENA (4 TEH: 12 %N | DAC ZEph#:3THF CL <50 pF,RL>5
TBD | TBD TBD
RS M B/ IMEL AR Sy K AH kQ
tsETTLING S us
DAC_OUT ik 3| H: 2 A (1) # , N
- = DAC ZZ 38 < 4] - 2.1 2.6
LSB)
AT LIRS e B () It () (A BE | DAC 223 8347 JF, CL <50 pF,RL>5
TBD | TBD TBD
twakeur | DAC #| DAC_OUT iA B £ kQ us
5 )+ LSB) DAC £z # X1, CL<10pF - 2.1 5
At B ) B (T DAC it #4THF, CL<50pF,RL>5
PSRR TBD | TBD TBD dB
Voo33A) (45 H &) kQ
P& S S N\ DACX_DATO %
1E28 2 (Bt /NS TR],  DAARIIE
ARSI INE A TR CL <50 pF, RL >5kQ TBD
f) 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<10pF TBD
DACxy_CTRL.INOUT =1,
DACxy _CTRL. BXEN =0
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Middle code offset for 1 trim
Voffset VREF+ =3.6V - - 1500 Y
code step
Tk, BAFE
B TBD | TBD TBD
B AR T 0x800
I Tk, WNEKE
Ibbapac) | DAC consumption from VDDA TBD | TBD TBD nA
0xF1C
MmgerasR | BN, mAPE 5 , y
] 0x800
T, mAHE
TBD | TBD TBD
W AR T 0x800
Vi Tk, WNEKE
Ibbvpac) | DAC consumption from VREF+ TBD | TBD TBD nA
0xF1C
Wb ozrhds ok | TR, WA
85 148 200
] 0x800
AELR M SR (2 AN IESLARE AT LSB
DNL ) - -2 - 2
P ZE)
AL MR R (FEARRY | IR 1 LSB
INL HUE 5 0 F14LHS 4095 2 (7] - TBD | TBD TBD
(4932 28 8] ) fm 22)
H kT VREF+ =3.6V TBD | TBD TBD
AR 2 (RIS 0x800 B E A | FF.CL <50
IFs VREF+ =2.3V TBD | TBD TBD LSB
HH) pF.RL >5kQ
B 2B oG M],CL < 50 pF, % & RL - TBD TBD
iRz |WiiRE - - TBD TBD TBD
1. HZEEIHERE, AEEPERIER,
2. AR ESR,
% 4-83 DAC 15MSPS #544:
e e 21 & B/ME | HLBUE | BRKE | B4
Vopa | B HL HL R - 2.3 - 36 \Y;
Veerr | IESEHE - 2.3 - VDDA
Veer. | SFHIE - VSSA \Y;
DAC_OU
T DAC_OUT HiJE - 0 - VREF+| V
LR 2 (2 AN IESARAD (8] 1
DNL ” - -2 - 2 LSB
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LR PR R (AT § 2 3l
INL | 540K 0 FN4CHY 4095 2 Ja) fd 4k CL < 50 pF, no RL 5 - 5 LSB
V] F4) i 222)
10%-90% 10 - 22
5%-95% 13 - 29
VDD >27, |
‘ 1%-99% - - 46
b 32lsb 53
T BN R (4G 10 A AR
1lsb - - 87
tserrune | AN ERZIME AR N R AE, ns
i 3] H A8 1 S 10%-90% 12 - 88
DAC_OUT iA | H2{H 1+ LSB
- = ) e 5%-95% 14 - 116
VDD < 2.7, Hithi—
‘ 1%-99% 20 - 181
A EeEas
32Isb 21 - 196
1lIsb 38 - 332
AR PR 745 e FE 11 BT ] (DA ASE - - 4
twAKEUP DAC F| DAC_OUT iAF| H4&H 1) CL <10 pF us
+ LSB)
VDD >2.7V TBD | 110 | TBD | dB
PSRR | fl:H4M]LE
VDD <27V TBD 70 TBD | dB
Iopapac) | DAC consumption from VDDA T, FHAH{E 0x800 0.027 | 0.063 7
LA
Ioovipac) | DAC consumption from VREF+ T, FHAH{E 0x800 3157 | 715 | 929.7
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4.3.35 LB 23 (COMP) 1t
BRARRE I, % 4-84 (B EURM M &% 4-4 105 PEIOFRBEEE 25 °C). Fuouk A Voppa
FEI A 3.

&K 4-84 LB S
s 23 4 BAME | BARUE | BKE | B4
Voba B L - 2.3 - 3.6
Vv
Vin N\ U - 0 - VDDA
DAC i fiit, VREFP
VReF 6bit DAC ffif% Hi & - 45 +2 mv
=33V
DAC ' {Efitt, VREFP
- 33 46 uA
| 6bit DAC static consumption =3.3V
REF
from VREFP DAC fix Kffitt, VREFP
- 45 61 uA
=33V
‘ o VDDA>=2.7 - - 5
TstART LU AR I Bl 4 S ] us
VDDA<2.7V - - 7
Propagation delay for 200 VDDA>=2.7 - 20 -
to mV step with 100 mV ns
] VDDA<2.7V - 30 -
overdrive
VorrseT B PN Full common mode range - - +0 mv
JCIR - 0 -
o RIB - 20 -
Vhys EeA AT IR i __ mvV
IR - 30 -
g ettt - 50 -
) Static - 146 -
Comparator consumption _
lopa With 50 kHz +100 mV LA
from VDDA - 150 -
overdrive square signal

1 W8 RIE, AR PR,
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ERREAK

4.3.36 HESHZ 33 (VREFBUF)4:%
BRAEKEBI DL, 2 4-85 [NBHUL 817 43 4-4 194 PR IIFRBEELIE 25 °C) fuouk S AN Voo Bt HLHY

JE A4S 2
& 4-85 HESEZ IR RED
=) 2% %A R/ME | BABME | BRRE | B
Vopa AL B Y L - 2.3 - 36
VS=00 & VDDA > 2.8V - 2.498 - v
N VS=01 & VDDA > 2.4V - 2.048 -
V/REFBUF_OUT Z25 i R
VS=10 & VDDA >2.3V - 1.802 -
VS=11 & VDDA > 2.3V - 1.497 -
TRIM Trim K5 Hi A - - 15 - %
CL Uik - 4ER - 05 1 2 uF
Resr ey gy PEERERA - 0 0 2 Q
DC - 45 -
PSRR AL L dB
100KHz - 70 -
tsTART Ja Bl (] CL=1F - 366.1 1080 us
VREFBUF consumption from
IDDA(VREFBUF) lload <= 10 mA - 48 - pA
VDDA
Max IDDA(VREFBUF) at
lINRUSH lload =0 7.42 18.88 - mA
startup phase

1 W8 RIE, AR PR,
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4.3.37 BB RIR(TS)FF it
ARSI, 2 4-86 (IS HUR M FI R 4-4 T AFEIFREEE FE(25 °C) fucLk SZEAT Vo B L H
FE I )

R 4-86 IREALRAR R
fine) 2¥ R/AME HAE = INI- LA
o Vsense FHXF Tl B 2t - 43 TBD <
Avg_Slope® | “FfRE 3.1 -3.4 -4.15 mv/<€
Vo) 1E 30€ I (1 i & - 1.37 - \Y
tstart® Al 4 - 10 us
Ts_temp®@®) TR EI, ADC SRAE R[] 2 - - us

1 WZREETRIE, AEAER PR,
2. WBCHRIE, AR .
3. ERAEHISRALI (8] T DL ek SR i 2 A R E

4.3.38 B E M Vpar
RAERE I, % 4-87 FIE 4-88 IS HURAHFIZT &% 4-4 (02 LHIOFFBEEFE (25 °C) froLk B AN
Vopa ft LB R =153 .

R 4-87 Vear MU 8855
i) 2H B/ME BRI BRE LA
R Vear [ Hi P - 75 - KQ
Q Vear & 1) LL 1 - 4
Er®) Q Lz -10 - 10 %
bat® B2 Vear BT ) ADC KA R ) ] ] s
I
1 HETHRIE, AEERE PR,
2 4-88 Vear 8 HLRHE
iR B w/ME HRUAE =PI} YDA
P 7 F L RELRS 7 1 - 10 - KQ
e P 7 P P L . 2 : 3 : KQ
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5 #3E R~

ERREAK

5.1 LQFP176 £ 3% R~}

NOTE

DA\ S2
A = P Symbol Dimension in_mm Dimension in inch
D1 /A VLY Min | Nom | Max Min | Nom | Max
A \ A — | —se0 || — | — Jo.063
! e A 0.127|[0.001 | — Jo.005
Hfnanoannannonnanannnnaoannanaannnnnannnnacf A' TIE
2 45
1335 . g\aa b 0.27
= ( :’ = b1 0.23 0.008
= - | = c 0.20 0.008
= = c1 . 0.16 5]0.006
= = D |2 26.00]26.15 1.030
= = D1 |25.90]24.00]24.10 0.948
= E £ / E 25.85|26.00|26.15 1.030
= _ T+ _ = /_2: E L8| L Fi [23.80]24.00][24.10 0.949
5 = A =l 0.50 BSC ) BSC
= = AN SECTION A—A -
= = _— L 0.45 [ 0.60 [ 0.75 || 0.018]0.024]0.030
E = L 1.00 REF .
= = WITH PLATING b A R1 0.08 | — | —
= L; | R: |008|— |020
= | ~ E C ‘ — I 2 LJﬁU — = :
g5 O B A " A 0 3.5 :
1752\/ Fus L - i S, o — — o —
S BASE b1 A 2 1 |1z s [z 13
H;FE‘QT‘HH UHHHHHHHHHHHHHHHHHHUH HHUUHHHUHHUUHHHHHHHH‘Q @/- f ei ETR e T éw =
i N \ SECTION B-B ccc 0.08 0.003
A“‘; T T \|\\||\\H||H||\|||\ﬁ’ffﬁ‘ﬁ‘ﬁ‘ﬁffﬁ‘ﬁ‘ﬁﬁ‘ﬁ‘ﬁffﬁ‘ﬁ’ﬁ‘ﬁﬂ:.\” CISEATING PLANE
A1 /By =
= = b e
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5.2 TFBGA240+25 3 R~

4%
E e
Dimension in mm Dimension in inch
Symbol
el |Z| MiN_ [ MoM | max | MIN [ NOM [ mMax
o A 1.009 1.050 1171 0040 | 0043 | 0.046

| A1_| 0250 | 0300 | 0.350 | 0.010 | 0.012 | 0.014
T CaVITY A2 | 0726 | 0790 | 0854 | 0.029 | 0.031 | 0.034
| | A3 | 0480 | 0530 | D580 | 0019 | 0021 | 0.023
‘ \ \ A5 | 0.220 | 0260 | 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
I 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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5.3 21t B

B 5-1 4EN I
- LOGO
- Chip Type
XXXXXXXX = Batch NO

®
—— Chip Version Identification Number
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6 P sEhiRA

A H 3] #HiE

V1.0.0 2025.4.29 1, WIUE A

1, #MN78 4.3.7 BT D REEE s

2, PLL (% NI e e IME TR B 1) AMHz,  PLL 9% H /N 2 51 400MHz;

3, kR N32H787BIL7, N32H787BKL7, N32H787AIB7, N32H787AKB7 7= i il 55
V1.1.0 2025.8.19 | 4, MEx UFBGA169 , LQFP208 [,

5, ¥h 78 1 — LR H s

6, {25 A logo

7, Wi 4.3.13 fERH AR IE
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7

[ REAR B AR AT CRARE REAR) XTSI LR B K e NRIEME AR, %
29 VA St S E A 3T P A, SO B L P i 1 [ R AR - AR 0™ N A F T
H REAREII AR T LRB FAER AR AT AR B T B 2 es] 2R =75 4
PRedn s () SURPEX 2 H .

[ R AR R BE A5, ITIE. $950 . B RISTRBCH], A SATE . M AAET 5
KT IR 2R [ B S5 AR TR HUE SRS B B T i AS

| R s R (R TS B0, (BRI, I AHERE B EREA SR AR 1 AT AT S 1 AR 4H Bt
f£.

il P SRS S AR 2R B b, S 5 B B AT S B R ity AR RIS Th R e 2 ek, B
BORASKHE AT PRt Y SRS Bl A 7 iy = AL AR T ELRE . TR A PR, ARSI BRT A B 5 45
RAMETUE.

] B AR 7 b A 2R G BB 2% o (1 L B R B AR AT O B ORIIE, A R B A HOR A AN 24
SRR LT, AATRESEN ROG T NS s EI iRk, SR L AN 2 A AT
AZEEHEFEART: SARFARBE . R aeEd s, WLl W AR e
B H VA HAD B A SR B AERF A A (R

JITAT AN 2 2 A P 0 DRSS 48 PN RAEL, [R]85 ) R AR e DR DI A 22 e P i 3 B30
YRy SRR R AR BRI SRR AL

X SR S AR TR BRORZAORIE, ARG R R FIE P A AMZ AL fRAIE
TAE, ERER TR O VFE AT R Tt

REWFHVFR], AEAT ANAG DR B 6 SO i 4 B s AT R . B, B0 Psehifedk.
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