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A733 Family

The Octa-core Processor Datasheet

Key Features

Processor

e Dual-core Arm® Cortex®-A76 and Hexa-core
Arm® Cortex®-A55, up to 2.0 GHz

e Single-core RISC-V E902, up to 200 MHz

e |IMG BXM-4-64 MC1

e NPU,upto3TOPs

Memory

e External32-bit LPDDR4/LPDDR4x/LPDDRS5,up
to 16 GB

e 192 KB SRAM +512 KB shared SRAM

e SD2.0/3.0,eMMC5.0/5.1

e 1x2-lane UFS3.0

e 1x8-bit RAW NAND Flash

e 1x SPI Flash, supporting up to Octal-I/O SPI
mode and DTR mode

Graphics & Display

e DE, supporting independent/synchronous
outputon the dual display
- Maindisplay: up to 4K@60fps VI/Ul output,

4KVl input or 4K Ul input

- Secondary display: up to 2K VI/Ul input

e DI, upto 1920x1080@60fps

e  G2D, up to 7680x7680 pixel layer size”

e E-ink, up to 2560x1650@106fps

Image
e |SP
- Supports multiple sensors input
- Performance of one sensor: linear
8M@60fps online, 2f-wdr 8M@30fps

online, linear 24M@25fps offline, and 2f-
wdr 8M@30fps offline
- Supports multiple data stream out
- Supports ISP adjustment on the PC
(online/offline/remote debugging)
e ENCPP, up to 8K x 8K resolution

Video Engine
e Video decoding

- H.265 MP, VP9, AVS2, supporting up to
8K@24fps
- H.264 BL/MP/HP,
4K@30fps
- H.263 BP, MPEG-1/2/4, AVS+/AVS, VPS8,
MJPEG, XVID, WMV9, VC-1, Sorenson Spark,
supporting up to 1080P@60fps
e Videoencoding
- H.265/H.264, supportingup to 4K@30fps
- MJPEG encoder up to4K@15fps
e Image encoding & decading
- JPEG encoder up to 4K@15fps
- JPEG decoder up to 1080P@60fps

supporting up to

Video Output
e 1xRGB,up to 1920x1080@60fps
e 1xdual-link LVDS, up to 1920x1080@60fps
e 2x4-lane MIPI DSI output
- Up to 2K@120fps for single link, and
2.5K@60fps or 4K@45fps for dual link
- MIPI DSI0O supports DSCl.1l, up to
2000x1200@120fps
e 1xeDP1.4b/DP1.4
- Upto4K@60fps
- Supports HDCP1.4 and HDCP2.3
e 1xHDMI2.0b TX, supporting HDMI1.4/HDMI2.0
- Upto4K@60fps
- Supports HDCP1.4 and HDCP2.2

Video Input
e 2xParallel CSI
- 8/10/12/16-bit data width
- Up to 4*1280x720@30fps for BT.656 and
up to 4*1920x1080@30fps for BT.1120
e 3xMIPICSI
- 4+4+2-lane MIPI CSI, up to 2.0 Gbit/s per
lane
- Upto6-channel BK output online

Audio
e 5xI2S
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1x 8-channel DMIC, up to 8 KHz-48 KHz
sampling rate
1x OWA input and 1x OWA output

Peripheral Interfaces

1x PCle3.0 DM, supporting RC and DM
1x USB3.1 GEN2 DRD, forming a combo PHY
with eDP1.4b/DP1.4 or PCle3.0 DM
1xUSB2.0 DRD

1x USB2.0 Host

1x SDI03.0

1x GMAC

3x 10-channel PWM

5x SPI

9x UART

16x TWI

1x 7-channel GPADC

1x 1-channel LRADC

1x LEDC
2x IR_RX
IXIR_TX

Security

AES/DES/3DES/XTS/SM4 symmetrical
algorithm

MD5/SHA/HMAC/SM3 hash algorithm
RSA/ECC/SM2 asymmetrical algorithm
PRNG/TRNG random bit generate algorithm
Supports secure boot

Supports secure memory isolation

Package

ED-FCCSP 570 balls

Body size: 15 mm x 15 mm size
Maximum height: 0.951'mm

Ball pitch: 0.5 mm& 0.4 mm mixed
Ball size: 0.27 mm

NOTE

Some modules and specifications shown in the document are not offered for all orderable devices, please
refer to Table 2-1 for details.

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved.



@LNIM’ER . .
Confidential

Revision History

Revision | Date Author Description

0.90 October 25, 2024 KPAO570 Initial Version Release

Chapter 2 Ordering Information
Update Table 2-1 Ordering Information

Chapter 3 Features

Update the features of DE.and DI in
section 3.4.1and 3.4.2

Chapter 5 Electrical characteristics

1. Update Table 5-2 Recommended
Operating Conditions

2. Add section 5.9.5 MIPI CSl Interface
Timing

0.91 December 6,2024 KPAO570 Chapter 6 Temperature and Thermal

Characteristics

Add the A733MX-1XX Package Thermal
Characteristics

Chapter 7 Pin Assignment

1. Add the pin numbers of inner circles

¢ in Figure 7-1 Pin Map.
S
> 5 2. Addthe A7T33MX-1XX Package
f Dimension in section 7.1.2 Package
™ 4 Dimension.
-
N
9

Chapter 10 Part Marking
Add the part marking of A733MX-1XX.

1. Modify package type from FCCSP to
ED-FCCSP.

2. Add operating frequency for RISC-V
0.92 February 18,2025 AWA1896 E902.

Chapter 2 Ordering Information

Update Table 2-1 Ordering Information

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved.



@LNIM’ER . .
Confidential

Revision | Date | Author Description -

Chapter 5 Electrical characteristics

Update note3-6 for Table 5-1 Absolute
Maximum Ratings.

Chapter 4 Pin Description

Update section 4.1 Pin Characteristics.

Chapter 5 Electrical characteristics

1. Update section 5.9.2 SMHC Interface
Timing.

2. Update section 5.9.8 SPI Interface
Timing.

3. Update section 5.9.12 TWI Interface
Timing.

0.93 June 3, 2025 AWA1896

Chapter 3 Features
Updatesection 3.2.2 DRAM.

Chapter 4 Pin Description
Update Table 4-58 Parallel CSI Signal
1.00 August 14, 2025 AWA1896 | Description.

Chapter 5 Electrical characteristics
1. Update Table 5-2 Recommended
Operating Conditions.

S 2. Update Table 5-26 SPI Timing
? “ Constants.

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. i



@LNIM’ER . .
Confidential

Content
K Y FOATUIES ... e e ettt e e ettt e e s s e e e et e e ea s te s s e ee e et enn s s s e eeaaseeansssasnseeeansennnnnnsnsnin 1
REVISION HISTOIY ...ttt ettt sree et e e e e s e s ab e et e e e e e e e s s s ssasbaaaaeessssssssssssaaaaeesssssnnssnns i
L6 11 (=] o) S TSRO PRP iii
iU S < ettt ettt et e e et e e s et e e s e a et e e e e s et e e e e e et e e e e ne e e e e e s e ee e e e neeeee e neeee e e nneeeaan ix
TADLES ..ttt et s e st e s b e s n e e s e n e e e e be e e s nteeeabe e e naee e anas Xi
ADBOUL THiS DOCUMENT... ..ttt ettt e e st e st e st e s e b e e s e be e e sse e e s seeesneeesnneesannas 1
1 OVEIVIEW ettt ittt st st se e s bt s bt s bt e s bt e s b e e s s abaesssbaessabaessabaesssnassnnsnesanns 3
2 Ordering INFOrMAtioN ....cciiiiiiiiiecctccsree s iahre e srre e st e s sre e s aeessseesssaessabneesaaEoessaneessseesnneessrseens 5
B T LU = PPN 6
3.1 PrOCESSONS ..ttt ettt sttt et s a et s be et ba e s a b bbbt bbb st e b re s 6
3.2 MEMOIY & STOTAEE .t li ettt ettt ettt ettt et e st e s bt e s bt b be s e bt e et e e be e bt e sbt e e st ams e e snba e beenbeesanes 6
321 BROM ettt ettt sdsn et e et e nae e stabe et abnn e s sened 6
322 DRAM ettt ettt s ettt et e A bR AR ek e ek st n b enene e eseseent e 6
3.2.3  SMHC e ecsistsunnnse ettt ettt sttt eee b eb et et ek e A St ek et eR st esent s tene s eseneneetesennneee 6
324 UESHEC o ...ceeeeeieteereeieessg e e stah oo hai e bath etk ea et te et s bese e tesenestebenesesaneneesennens 7
3.2.5 RAW NAND FLASH 1.vititiiee ittt cestestest e e sn et ettt e e esaeseeseeseeseeseenas 7
3208 SPIFLASH ettt 8
3.3 IgEEge................ D R ... B Tt sae st 8
B 1 ISP ... S ... S sss e ese e g s e e sre e e st srssenaneen 8
B.3.27  ENCPP et et sttt ettt ettt seh Sttt be s e e etese e enene 9
3.4 @isplay & Graphics......ccoeevvevennnne. Lo ettt O e e e e e s e e e e s e e aesaenaanes 10
1341 DE e ./.,:i: .................................................................................................... 10
3.4.2 (D] IO ettt ene e ar e e s sene e s saSote e s sene e s sorarr e s teser e et e annessorasesesnans 10
343 GzD/VJ ................................................................................................................ 11
B4 BTN ettt ettt 11
3.5 VIO ENGINE ottt 12
351 VidEO DECOAING ..ottt ettt ettt ettt ene bt e e 12
352 VidEO ENCOAING cevuvviiiiciiietccieec ettt ettt ettt sttt 12
3.6 VideO OULPUL INTEITACES ...ttt ettt ettt 12
B.8.1  RGBueieeee ettt ettt b ekttt s et et e et sene e ten s enas 12
Bi8.2 L ULVDS e ettt b et h et st ket be ettt et 12
3.8:3  MIPEDS it 6ih ettt ettt bbbttt 12
3864 EDPLUAD/DPLA ..ottt e ettt 13
3.8.5  HDMIuiaiiiice ittt sttt ettt ettt b 13

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. iii



@LNIM’ER . .
Confidential

3.7 - VideO INPUL INTEITACES ...ttt et e ettt e et e a et e besbesbesbesbeneas 13
3.7.1 MIPECSI i ettt ettt ettt e sttt e bt e s ot et e bt e sab e st e e bt esaeesabeeabeenbaesatenas 13
372 PArallel CSl ittt ettt ettt 14
3.8 AUAIO INTEITACES ... ittt ettt ettt b et s e 14
3.8.1 S ettt et e st e b e bt e et e bt e b e e e ht et e e bt e e at e et e e beenha e et e e besaeeeaee 14
3.8.2 DIMIC ettt ettt et et s e s bt e bt e sat e st e bt e e a e e s a b e e b e e s hee st e e be e bee st e eabe e e eaee 14
3.83 O N A ettt et ettt st e bt e bt e st ea b e e bt e e a b e et e e bt e e hte st e e bt e bt e sbebaens 14
3.9 SYSEEM COMPONENTES .ttt ettt ettt s bt et et e s bt e s bt e eabe e be e bt e et e ebeebeeeae 15
3.9.1 Gl ettt ettt sttt e b e h e et e b e e bt e et e et e e bt e s abe st e e bt e nbaesatebaens 15
3.9.2 PROCM ettt ittt ettt et e st st et e bt e st e sbe e sEi e e be e beesateeaeens 15
3.9.3577 PPU.oiecccee i ereteteteteteteteteteteteasssssetetetatatasese sy e tetetetatasaseasaseaseaes 15
394 DIMA Lt e ettt ettt e sttt e bt e st et e bt e e bt e et esater et et e bt e bt e eab e e bt e beesaeeane 15
3.95 MSGBOX ..ttt ettt ettt ettt ettt e bt e sat e s st b beseutesabeebeesbtesaee s et Ei R e eaneebaens 15
3.9.6  SPINLOCK ittt ettt s s et et a e g iR b e eenn e R e eseeneeses 15
3.9.7 RTC et eeerenteeneeeeresnteeneeeenesssesnsessessnsessenssgh¥ueeneeeseses S .. Ll BOR . ....... 16
3.9.8  Thermal SENSOT ..o fEB b e ettt e et ettt ebe e 16
399 Timer . ................occooonennnggl.. B DN N ..., 16
3.9.10  WAtCRAOE TIMEN .iiiieiiieiiieiieteeeiihee et asae s snnse s ssass e e seesasseseesessesasseseesessesasenessessesensans 16
3.10  Peripheral INterfatesS i i iieeiieieesietec et st st stese ettt ettt be b s b aseebe s esaeseseeressesensans 17
T 0 R U Y o O S e S ST SRR URRPR 17
3.10.2  PCIE3L0DM. ... iiieie ettt ettt ettt et ettt e st et e et e s it e et e e bt e s st e eabe e bt e e bt e enbe e beesbteeabeebaens 18
3.10.3 BMAC ettt S ettt sttt et et st e bt e s SeKi e st et e st st 18
3.L04  UART e i ettt ettt ettt st e e b e st s fih e e st e st et e et e st sbenas 19
S y
>@3.10.5 PWM AT P 19
3.10.6  SPl oo O TSN o A 19
3207 TWI oo o AT A 20
3108 GRADC ettt ettt 21
3.10.9  LRADC ettt ettt ettt sttt et s b e st st e e bt e s abe s be e beesaaesabeeabeees 21
3L10.10 0 LEDC .ttt ettt sttt e sttt b e et b e st e e e b e s ab e et e e beesnbeeab e e beeaes 21
3L10.11 TR T XK ettt ettt ettt ettt e b e sttt e bbbt e bt e at e b e b e e at e et e e bt e e ab e et e e beesabe e b e e beaes 21
3L10.12 0 TR_RX ettt ettt ettt ettt e b e bt e et b e e bt e et e bt e bt e et e e b e e heeeabeebe e beeaee 22
3L11 SCUITTY ettt ettt ettt e b et b e e a e s bt e st e s a e et e be et e s bt et e s bt e n b e bt et e s be e e en s e beennenee 22
3 L] ettt et sttt e b e h et et e e bt e e h et et e e bt e e bt e ea bt eehe e eabe e besaeeeaee 22
3.11.25 7 SID e eeenteetensteenteenteseanenteenseneanentesntesee K Lt esneerreesnteseesaees 22
FiLL.3 SO e ettt et ettt et ettt et be e s at e e e Sh e e at e et e e bt e sat e et e e beesaeeaee 22
L1104 SPC e ettt ettt et be e st e bt e s bt e £ae Dbt e bt e s at e e bt e beesat e et e e nbeeaeeeane 23
L1150 TZMA e ettt ettt ettt ettt e bt st e e te e be e st e s ate e baenaeaee 23

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. iv



@LNIM’ER . .
Confidential

312 PACKAZE ceiteeieeiieeeeee et ettt b ettt b st ettt Sh St e e bt s et e st ae b ne et bensesensene 23
I Ll D=3 of ] o) e 1 O U ST RRRUPPPR 24
4.1 PiN CharaCteriSTiCS . .cim ottt ettt ettt sttt ettt b ettt b et e ea 24
4.1.1 DRAM ettt ettt ettt st et e e st e e bt e s bt e st e st e e bt e sate e bt enbeesateebeenneesiake 25

4.1.2 R ettt et ettt e bt e s bt st e e s a b st e e bt e e ae e s be e be e s bt e e be e beenateateea 28

4.1.3 P Lttt ettt et e bt s h e st e bt e s ab e et e e b e e e at e s be e bt e s ate s be e beesaeeareea 28

4.1.4 DICXO ettt ettt ettt h ettt e bt e h et et e e bt e ht e et e e bt e bt e et e e be e aaeaee 29

.15 GPIO GrOUPS ettt ettt ettt ettt et e s e st e bt e s at e et e e bt e s at e st e e be e bt e st e e be e beesateeas 29

4.1.6 USBZ2.0 DRD .ttt ettt st ettt et bt e st st et e st e st e b e e aaesabeea 37

4.1.7 USB2.0 HOSE ..ttt ittt ettt sttt et e e et e bt e sateebe e e siihe e sabeebeesanesasenas 38
4.1.877 USB2.OPHY..cooevieeeeeeee i etereteteteteteteteteresntesaseassssstetetes s eesarasnssetetatatatasas 38

4.1.9 COMBUO-PHY-SERDES ... ittt ettt ettt et sttt e s 38
4.1.10  €DP1.AD/DPL1.A AUX PHY ..oouiiiitieieieeteeieseste st ste et ste et e saessesesse s e ssessesseesasbdine s sessessenes 39
4.1.11 COMBI-PHY-SERDES ... ettt ettt s e e b e e b e sb ettt esaaeeas 40
41012 HDMIeee ittt ettt ettt et b e e b e st e s ha e e e sua e s E S e e e aesbeesaba et e e e e 40
4113 UFS ettt ettt ettt e saee S00E e sut e e b b et e e g b et e e et e eabe e beeaeeeaee 41
4.1.14 CK-ST N .............c.coonveereeoneoogl. .. S SRR B ................ccccoonveennenennnne 41
4115 GPRADC ...ttt et s bt ekt e e b e at e et e bt e bt e et e e bt e bt e eab e e be e beeeaeeeee 42
41,160 LRADC ittt st et e s bt s b et s eat et e bt e st e et e e bt e at e et e e be e bt e eateenbe e beenaneeee 42
T A =11 S s O o SO OO PO 43
4.1.18  SySTEM CONTIOL .cci i ieie ittt ettt seesaebeeseeseeaeeseesesaene 43
4.1.19 P OWEN ittt ettt S ettt Sttt saeenes 43
4120 GIOUNG cuiiiiiiiieieieeeeee et ettt ettt st b et b et ahb s et e b et e bbbt e e bt enene 45

4.2 >Q(?PIO MULEIPLEX FUNCHION sl 46
421  POMB .o O TSI o A 46

422 POMtCo: o A A 46

23 POILD sttt 47

4.2.4 POIT Bttt sttt ettt b e a e st e e b e e bt e sate e beenatesaeeas 48

4.2.5 PO ottt ettt ettt e bt s e e b e e aee st e e beesaeesaeea 48

4.2.6 POIT G ettt ettt et e b st et e b e e bt e st e e bt e bt e st e e be e aaesareeas 49

4.2.7 POIT H ettt ettt e sttt e bt et st et esat e sabe e be e bt e st e eabe e aeaee 49

4.2.8 PO J ettt ettt ettt e b e e ht e e bt e bt e ht e et e e bt e bt e et e e beenaeeaee 50

4.2.9 POIT K ettt et ettt e st e st et e s a e st e bt e bt sgn e e bt e st e eabeebeas 50
4.2.1007 POt Lueeeeeeeieeieeeeiceeeeeee it eeenteetesseeeteetesseeentesneessasensesntessekielureraneesnresaeersenasntes 51
4211 PO Mt 0 ettt sttt sat e et eesb e e s bt st et e b e sat e et e e beesat e et e e b e e aeenee 52

4.3 Detailed Signal DESCIIPLION ....cciviiieieiieirieieteteet ettt dhas et be e ebe s sasseneebesesassenees 53
431 DRAM et ettt ettt et ettt e b e e a e s et et e bt e e at e et e e bt e s at e st e e beesaneetaens 53

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. v



@LWIMIER

Confidential

4,32 SYSEEM CONEIOLuiiiiiiteiin ettt sd b e b et e e b e e e b e e ese b esaesenens 54
£33 RTCooooooeeeeeeoeeseoeesioss s sos e sss s ss st sssnsenes 55
B34 PLLuoootoeoeeeeeesissieseeeeeeeee oo st 55
B35 DOXO eooeeeiorieeeeeieseeeeseeeees s s s sssafesh et 55
4.3.6  CLOCK SELECE.....i ittt ettt et ettt et ettt et s e eneereeasenreensenes 56
B3.T SMHC oo 56
£.3.8  UFS oot eeee oo st 56
439 RAW NAND FLASH w..oooooeeeeeeeeeeeseeeeeses oo ses s sssesse s 57
4300 SPIFLASN oo s s 57
B.3.11 E-iNK oo 58
43,127 RGBooooeeeeeeeeeeeeseee eSS 58
B.3.13 LVUDS oottt 59
B304 MIPIDScoooieveeeeeeeeees st seeee e es s s s sssss oo ses s es et EEiae e 59
£.3.15  HDMIcooooooceoeeeee it seeeeee e ssss s s st tons s e e ses sttt st e seesens 60
B.3.16  MIPECSI oot s ess s seesesiss s i e seeaa s et 60
G T A ==Y 11 1T G TS s S s ST 61
£.3.18 12/ PCM ittt sttt ittunn s eeeeveeeeeeeeeseeeeseeseesesiiesses teetee e et eebat e e et e s s 62
£.3.09  DMIC . oooooeeeeeeeeeeeeee e et sttt e 63
83200 OWA . .oooeeeatfieseeeeeeeees e eeeee s sesbeeeeees et ettt s e s ees e se e e s s s ses s sessees 63
4321 USB2.0 DRD cooiieeneeoeeeeeeeeeoiesses s esseeseeeseseeesssseses e ses s sssessssssesseseses s seseesssseeesssnesessse 63
4322 USB2.0 HOSt . coovuee oo sieteestiie s eeeeeeeseeeseseeesseessessessessessssss s ess s ses s sssees s ss s ses e seseens 64
£4.3.23 TUSB2.0 PHY coooi ottt eas e seee s ses s ses e as e 64
4324 COMBO-PHY-SERDES ......otesifiimreeereeseseeesesesseseessseeessesesssseesess s sesesssssesssseesss s 64
>@§3.25 DPLAD/DPLA AUX PHY.L ..ot s 65
8.3.26  COMBI-PHY-SERDES ..ottt 65
4327 PCIe3.0u.. o A A 66
4328 GMAC.....n A . PN 66
8329 PWM oo 67
£330 SPl oottt 67
£.3.31 DBlucoooeeeeeeeeeseeeeseeeeesees st 68
£.3.32 UART oot sse e 69
£.3.33  TWI oot et 70
8334 GPADC ...oooeoeeeeeeeeeee ettt 70
£.3.357 LRADC oottt sssse st 71
4336 LEDC .oooooeoeeeeeeeeeseeseeeeeees oo see s sssaesssss st esns s 71
£.3.37  IR-RXeueeeeeeeeeeeeeeseeee st sese s ss s sss s 71
£.3.38  IR-TX cetmeeeeeeeeseeesisonieseeessseeess s ses e ses e ss s esss s sre s s e 71

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. vi



@LNIM’ER . .
Confidential

4,339 IBIAS .. ettt e ettt b ettt ettt 71
43140 POWET .ttt e bbbt b e 71
4341 INTEITUPT coiiieeeei ettt sttt st e sie e e ste e s ate e sbe e e s rassinsasssseeesssaesssseessseeenssaesnssesssseeensseesnns 72
4.3.42  CLK-FANOUT oottt b ettt sttt sttt b e edaae 73
B.343  JTAG ettt b ettt ettt b et 73

5 Electrical CharaCteriStiCS . .....couiiiiiieeiieee ettt s s s 74
5.1  Parameter CONAITIONS c...oou ittt ettt et b ettt e b nnenen T4
51.1  Minimum and Maximum ValUES .......cc.ccooiirinieinieireie e T4

5.1.2  TYPICALVALUES .ottt ettt sttt st st st besbe b ee 74

5.1.3 . Temperature DefinitioNS.....ccciveifieieinieieeeeseeeeee ettt sib e st sse e 74

5.2 Absolute Maximum Ratings ...........coev.iiiil. retereteteteteteteteteressssstessssettes p s eentessassasstetatatatas 75
5.3 Recommended Operating CoONitioNS .....coivereriirerierieresteete ettt das e e s st sae b sbesae s neen 7
5.4 GPIO Electrical CharaCteriStiCS i i ittt et e 80
55  SMHC Electrical CharaCteriStiCs ....coueireiririeenieieieet et st et s e 81
5.6  GPADC Electrical CharaCteriStiCS. ..ottt et st maife s e st e et 82
5.7  LRADC Electrical CharaCteriStiCs ......cuueirerieirieinieieieie e i ettt e bttt et see e 82
5.8  External Clock Source Electrical CharaCteristiCs ...cii e ieinueeierisieniee e iitnt e 83
5.8.1  High-frequency Crystal/Ceramic Resonator Characteristics.......c.cccevveerenreenrieenennee 83

5.8.2 = Low-frequeney Crystal/Ceramic Resonator CharacteristicS........coeveverveereniereererienennes 84

5.9 Interface TiMing CharaCteriStiCs ........cuvuuruiiemiueuiiiriiririeieieiei ettt 85
5.9.1  Raw NAND Flash Interface TimiNg.......cccccceriirrriririeieieicirrseeeiec e 85

5.9.2 'SMHC INtErface TIMINE.......cecireciliiieiiirieieir ettt ekt se e 89

5.9:3  LCD INterface TiMINE ....ccieiiviinininirieeeieeeieicieeenesrt ettt aibh e et sene 96
>0§9.4 Parallel CSl Interface Tim’ing ............................................................................................. 98
5.9.5  MIPICSIINErfaCe TIMING w.ocooreososeososesososositsesosososososososeosose 98

5.9.6  MIPIDPHY INterface TIMING .....cccoviriririeieieieieiiiirissisu ettt 102

59.7 GMAC lnterﬁai:\eVTiming ..................................................................................................... 103

5.9.8  SPIINtErface TIMING ..ccioieieeeieieeieeeee ettt 105

5.9.9  SPI_DBIINterface TiMING ..ccoeeiirieeirieteerieee ettt ettt st sae e ssenas 106

5.9.10  SPIFIash INterface TIMING ...ccceiririeeririeieirieeieteete ettt se e sse e nenas 108
5.9.11  UART INtErface TiMING....ccueirieieieieieieiirieeeieteteste sttt ebe s ss e beeenas 111

59.12  TWIINtErface TIMING .ccooeieiieirieieieieiesieteeet ettt sttt b e enas 112

5.9.13  12S INterface TIMING....ccucirieirieieieeneesieieet ettt ettt ettt enss et b s esessenens 113
5.9.14 7 DMIC Interface Timing.............cv. eeeereeeesaestesteseeteteseetestene et eneesens s S e s e e e s e esaesaens 116
5.9.15 OWA INtErface TIMING...coiii oottt sa e ssee st s s ese e sessesaebe s esassesessans 117

5.10 - Power-up and POWEr-dOWN SEQUENCE .......cveieieieieieiteiteteeeesieereeesiastessessessessesessessessessessessessenns 117
5.10.1  POWEI-UP SEOUENCE ...ccoutieieeieetteeteeieeteestesteeste et e s ia st e e seetesseesseesseessesnsaesseesnsesseens 117

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. vii



@LNIM’ER . .
Confidential

5.10.2  POWEIr-AOWN SEQUENCE ... uiuiieieieiieteeeet et et teeteeteeseeteeseeseedeshssteseessessessesseseessessesessessens 119

6 Temperature and Thermal CharacteristiCs.......couiiiiiiiiiiiiiiice e 121
B.1.1  TeMPEIATUIE ittt ettt st e ssieeesreessbessbaressdaessssasssbaeesssasssssassssesenssessnsseesssnnenns 121

6.1.2  Package Thermal CharaCteriStiCS....oouimiirireciiiiieirieesieeetete ettt 121

T PINASSIGNMENT ... ettt ettt e e et e e s e s e e e e e aae e e s e s st e e s e neeee e e aneeeeeesnneeenanans 123
7.1.1 PIN AP ettt b bbbt s a et esaeenten 123

T7.1.2  Package DIMENSION c.coiiieieieieieieieeeeeete ettt s tesve st st st e e eseeseeseesaeseeseesessassessessens 124

8 Carrier, Storage and Backing INformation.........ccevveiviieiiiieiniiecnciecsreccree e seee s sne e srne e 125
Bl CaAI IO ettt bbb bbb bbb bbbttt ettt ettt be bbb e 125

8L S OMAZE Gttt R ettt et s e st st e e bt e satesbe e bt e satesane s i e s e e st enbeesaaenas 126
8.2.1:7" Moisture SeNSitivity LeVEl (MSLY.. ..ottt aiihes e 126

8.2.2  Bagged Storage CoNAItiONS . ...cieieirieiririeeresesese ettt se st re s sse s saens 127

8.2.3  OUt-Of-Dag DUItioN ..iiiuiiieeiieieieiiee ettt e 127

8.3 BaKING e ettt bt sttt b s dE bbb st n bt enes 127

9 REFLOW Profil@ coueeeeeeeeeeeiisit ettt sdne s s e s e s e sna s b e s o sabe e s nmesbneesns 129
10 Part Marking ....coccveeiivieiiiiieiniiecsitecsree st sre s sne e seeeessseeseaseoiSRae e sunnesannae s snaasbbanssenneesssnessnsaens 131
J0.1  AT33MX-HNG. ittt ettt et e ete et et e sate e sbEa e e e haesueeesha e aesabaenseambaeeateenseensaenssesnsesnsesseansenn 131
10.2 AT33MXANSX ittt ettt et et esee e do e e e s be e ehabee e e beeme e e baaseesaseenseanseesasesaseensaesssesnsesnsaenseensenn 132
10.3  AT33MXTXX ettt eesiibe ettt sttt see e ste st et s bt eb e ab e eabeat e st e st enseesteseensessesasesbeeate st enbenbeeasenseensenseerenaee 133

><>Q
)
QJ :
f\\

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. viii



@LNIM’ER . .
Confidential

Figures

Figure 1-1 System BlOCK DIGZram.......c.coviueirieicininieiiinieicie ittt sttt se et st 4
Figure 5-1 SMHC VOltage WavefOrM........cou ittt sttt 81
Figure 5-2 Conventional Serial Access Cycle Timing (SAMO).....ccouvueerreueririeeirieieereeie et 85
Figure 5-3 EDO Type Serial Access after Read Cycle Timing (SAML) ....c.ccvvveueireeeenirieeireeeseeieeseeeenenes 85
Figure 5-4 Extending EDO Type Serial Access Mode Timing (SAM2) .....coccuvueirerieeneienenieenieesieeeeneenes 85
Figure 5-5 Command Latch Cycle TiMING ..o 86
Figure 5-6 Address Latch Cycle Timing ..............d W etrrenreeseenennsenennsessensenseensassessssenssesees bassensoessennesseseanne 86
Figure 5-T'Write Data to Flash Cycle TIMING i et ib et enes 86
Figure 5-8 Waiting R/B# Ready TIMING..cov.cueirieieiririciiriricieiniectnetctterci s ettt ses 87
Figure 5-9 WE# High tO RE# LOW TIMINE .c.eeuirieiiiiieiieieeee ettt sban et enes 87
Figure 5-10 RE# High tO WE# LOW TIMINE ...eoveuirieieienieirieieietei s et it e et i e sbene et e e enes 87
Figure 5-11 Address to Data Loading TiMING ....c.covueueririeueinuereuiniessiinn e stsesiucstesevestsnsssbineeeesesesessesenessesens 88
Figure 5-12 SMHC HS-SDR Mode Output Timing Diagramc....ccueeeueiereseneereeeianseneerenseresseeesessesessesessesennes 89
Figure 5-13 SMHC HS-SDR Mode Input Timing Dia@ram...c......ccoueueeieienueinienieienieieieseeiesieesieeeseseereeeaeees 90
Figure 5-14 SMHC HS-DDR Mode Output Timing DI@gram...c....ccceevveirieirierieinieieienieeesieeeeseeesieeseesenees 91
Figure 5-15 SMHC HS-DDR Mode Input Timing DIagram .........ccccveueirreeninieeninieieenieieesesieesesseeseeneenen 91
Figure 5-16 SMHC HS200/SDR104 Mode Host Output and Device Input Timing Diagram..........c.cc...... 92
Figure 5-17.SMHC HS200/SDR104 Mode Host Input and Device Output Timing Diagram..........cc.c...... 93
Figur%§~l8 SMHC HS400 Mode Output TIMiNg DIagram ......ccceeeeeereinenieeniesieitiee e 94
Figur>e 5-19 SMHC HS400 Mode Input/ﬁ\r;'\ing DIAZIAM ettt 95
FigUTE 520 HV_IF Vertical TIMING--everersrersrsnsessrsnsessssssessstssosesessssessssssesssssessssssesns 96
Figure 5-21 HV_IF HorizontaﬁTiQming .......................................................................................................... 97
Figure 5-22 Parallel CSI Data Sample TIMING ....ccceirieirieieieieieieeeiene ettt sttt ebe et enes 98
Figure 5-23 MIPI CSIINTErface TIMING c.ccicveieieieiiieeieieieteeste ettt sttt ete s s sa b a et sse e s e s esesbesaesaneenas 98
Figure 5-24 MIPI DPHY TIMING...cuiotiiriieiiieinieieteteeeteesreee ettt sttt ene e 102
Figure 5-25 RGMII RECEIVE TIMINE c..eeviriieiiriieieeiteieeitete ettt ettt ettt et st sbe et st ebesaeebeesee e 103
Figure 5-26 RGMIT TranSmMit TIMINE ....coueieririereteerteteteteete ettt ettt ettt ettt ettt st sae 103
Figure 5-27 RMIl Receive TiMiNg.....ccoceeeerveverennnid K eenrenereenneneseseenesnesneneneeneensensensensens enneneesensaensensenens 104
Figure 5-28 RMII TranSmit TIMING.....coueeiereeiiieniiieeeesestesieet ettt sttt sse et s bbbt st e b saeebesbeenee 104
Figure 5-29 SPIWIITING TIMING...couiitiieeiihiiiereteetet ettt ettt ettt ettt et nre e 105
Figure 5-30 SPI REAAING TIMING.....cciviiieiieieieieieieieste ettt sttt babe ettt be st e be e ebestesesbeneeseneas 105

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. iX



@LNIM’ER . .
Confidential

Figure 5-31 DBI 3-line Serial INterface TiMING .....ccoeeirieieirrieereee ettt 106
Figure 5-32 DBl 4-line Serial Interface TiMING ..ot ettt 107
Figure 5-33 xSPI Target Data INPUL TIMING ....cc.coiiiiiiiiieieees ettt s 108
Figure 5-34 xSPI Target Data OutPUL TIMING ....ccuoiiiiiiieieieeeere s 110
FIGUre 5-35 UART RX TIMINE . .ttiuiiitieiirieeierieetesteete sttt et ste et sttt et et et e sbe st sbe st e sbe e st esbe st esaeessenseensenee 111
Figure 5-36 UART NCTS TIMINE c.eiuirtirtiiirientenientetestestet ettt ettt ettt ettt ettt ettt 111
Figure 5-37 UART NRTS TIMINE c.couiitiriiriieiietirieeiestesiesteste sttt sttt et st sbe st st st st sbesbesbesbesbenbetensensensen 112
FIGUIE 5-38 TWI TIMINE .euttitiriiiieeiieieeiterte ettt ettt ettt ettt et ebt et sat e be s bt esbeea s esbesatenbesnbesseensenseens 112
Figure 5-39 Data Output Timing of 12S/PCM in Master MOde.........c.ceueueveierinininirinieieesiaeereneseseeeeneens 113
Figure 5-40.Data Input Timing of I2S/PCM in Master MOde........c.ccueruiurueverereieiiee it 115
FIUIE 5-41 DMIC TIMINE cuvetiteieieietet ittt ettt ettt ettt sb st s be bt b a b e b b e sbesbesa e b e b sbesaensennen 116
FIGUIe 5-42 OWA TIMINEG ...ttt ettt res st re e e sre e sa et s s st iRt ane b ee v 117
FIgUre 5-43 POWEI-UDP SEQUENCE ittt sttt ettt sae bt e st este et e ae e dhanbe et e sesnnaonasnsesseensens 118
Figure 5-44 POWEr-dOWN SEQUENCE .....couiuiiuiieiiieieieteieteieete e aie e st fEin e st sbe st e s ense et esesseneesennds 120
FIGUIE T-1 PIN MAP cettetiiiteteetteteetet sttt sttt gihb e v sbe et b e ten e et et e sutentesaeenseeneensesneeseenne 123
Figure 7-2 AT33MX-HN3, A733MX-N3X, and A733MX-1XX Package DIMension..........cccoceeereruruecrennnen. 124
Figure 8-1 Tray DIMENSION DIAaWING .....coueuieiiinreueeriotee ceretetesns et eseestsreseeseseestsseseesesee st sseseesesaesesneseesennes 126
Figure 9-1 Lead-free REflOW Profile ....ccu..c.iiiieie i 129
Figure 9-2 Measuring the Reflow Soldering PrOCESS.........cccovueiririeiinirieieree e 130
Figure 10-1 A733MX-HN3 MAIKING .......ovveorveeeeeiiioneneeeeeeeese e ssesesssesssesesssssesssssseese o ornnessesnessssessenns 131
Figure %0-2 AT33MX-NBX MATKING . .vieieviieie ittt ettt bbb ss ks e ebeseesesseseesessesensesens 132
FIgUTE 10-3 AT3BMX-TXX MATKING v et 133
W
2
AOV/

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. X



@LNIM’ER . .
Confidential

Tables

Table 2-1 Ordering INfOrMatioN ..o ettt bin 5
Table 4-1 DRAM Pin CharaCteriStiCs ....coueirrieiririeicirieicieeie ettt ettt ettt be st 25
Table 4-2 RTC Pin CharaCteriStiCS. .coe ittt ettt ettt ettt neene 28
Table 4-3 PLL Pin CharaCteriStiCS ...co.c ittt ettt ettt sttt st 28
Table 4-4 DCXO Pin CharaCteriStiCS. .cuumueiririeiiirieieirieieeeie sttt ettt ettt ettt 29
Table 4-5Port B Pin CharaCteriStiCS . ..uu ittt ettt 29
Table 4-6 Port.C Pin Characteristics.........cccvvueuenil W etrrenreeseenennsensennsessenseessennsnnsessenssnsees qbansensoessennasseneaene 30
Table 4-7Port D Pin CharaCteriStiCS......ueesiiien ittt ettt bbbttt se et 30
Table 4-8 POrt E Pin CharaCteriStiCS ....ciiiuiiiiinieieicectesesesteste sttt et et sast e ae et sbesbesbe st e ssessessessanseneas 32
Table 4-9 Port F Pin CharaCteriStiCs ..i.uo ittt babe et sbene s shene s s e 32
Table 4-10 POrt G Pin CharaCteriStiCS. . ..ottt b et st e 33
Table 4-11 Port H Pin CharaCteriStiCS. . .uu ettt siinne e shetaba st ene e st iihas et eneenesbeneesensenens 34
Table 4-12 Port J Pin CharaCleriSTICS .........couvveueirueriirieie st stste s snesctsnene ettt s e eeseneesseseessesenenseseneneas 34
Table 4-13 POrt K Pin CharaCteriStiCS . ...uu e ettt ettt et ettt ettt ettt nnenen 35
Table 4-14 POrt L Pin CharaCleriStiCs ..i..c.c e eereeitntstes e iatsieeceeetesenteeeietseesetsessesese st st st seessesesesseseneeas 36
Table 4-15Port M Pin CRaraCteriStiCS e ......ieiiitiee ettt ettt ettt ettt 37
Table 4-16 USB2.0 DRD Pin CharaCteriStiCs. ..........ovureireririnieinienieierieeeiete ettt teme e neenens 37
Table4-17-USB2.0 HOost Pin CharaCteriStiCS ... it i ettt sttt 38
Table§l8 USB2.0 PHY PiN CharaCteriSticS . .......o.eveeeeeeeeeeeeeeeeeeeseeeeee e eees e viess e e ss s eenesees s eeneseanes 38
Tablg 4-19 COMBO0-PHY-SERDES®! PirlCBaracteristics .............................................................................. 38
Table 4-20 eDP1.4b/DP1.4 AUX PJHY/Pin CharaCteriStiCS ittt 39
Table 4-21 COMBl—PHY-SERBE% ) PN CharaCteriStICS uvieeiieieciisiiee ettt et et sere st esae e st esveesaeendoes 40
Table 4-22 HDMI Pin CharaCteriStiCS ...couu ittt ettt ettt ne e 40
Table 4-23 UFS Pin CharaCteriStiCs ..ottt ettt ettt ettt 41
Table 4-24 CK-ST Pin CharaCteriStiCS ...ttt sttt ettt ere e sae et stesbestestesbesbessessasseneas 41
Table 4-25 GPADC Pin CharaCteriStiCs .....ceiieiririeiiririeieirieieeriniei ettt ettt ettt et 42
Table 4-26 LRADC Pin CharaCteriStiCS ....coueireirieieieniciirieietestee sttt ettt 42
Table 4-27 IBIAS Pin Characteristics ......ccccoeevvennid B e eveerenrenrestessessentessessentensesesessessessesseSfanatessassantassensanen 43
Table 4-28 System Control Pin CharaCteriStiCs ......ooueirieirierieinieieieieiesieeeet et cbos e 43
Table 4-29 Power Pin CharaCteriStiCs .. ottt et ettt 43
Table 4-30 Ground Pin CharaCteriStiCs ......c.veeririeiiiiriiieirieiei ettt bbbttt 45

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. Xi



@LNIM’ER . .
Confidential

Table 4-31 Port B MUltiplex FUNCHION ...iiiiiiee ettt ettt 46
Table 4-32 Port C MUItIPLEX FUNCLION c..ccueciiteceeeeete ettt sttt s sb et s b e be b e aennas 46
Table 4-33 POrt D MUlEipleX FUNCHION .....iiiiicececeeseseeetee ettt sttt st et sae b s nas 47
Table 4-34 Port E MULEIPIEX FUNCLION c..ouieiiiieceeese ettt sttt sttt aenaan 48
Table 4-35 Port F MULtIPIEX FUNCHION c..ouieiteeceeeeeeeee ettt sttt b e s 48
Table 4-36 POrt G MULEIPIEX FUNCEION ...c.iiiieieicceeeeeteetet ettt st b et sa e naen 49
Table 4-37 Port H MUILIPIEX FUNCHION......ciiieieieeceeeeteee ettt ettt st b et st sbanaenaan 49
Table 4-38 PJ MUILIPIEX FUNCLION ..ocuiiitiiictecieeeeteceee ettt ettt ettt b b b e b nnas 50
Table 4-39 PK MULLIPLEX FUNCLION ...ttt ettt st naenea 50
Table 4-40.PL Multiplex Function ..........c.c.ce.iiil. rreererrsnenesererorerereasasasassssssasasrsrres s srorerensasassrnsneneroros 51
Table 4-41 PM MULtIPIEX FUNCLION ..ocviiiicciiiiseseseseste ettt oae et b e st et besbesbe s enaeneen 52
Table 4-42 DRAM Signal DESCIIPLION .t euiiirieeciiet ettt et b et e 53
Table 4-43 System Control Signal DeSCIIPLION .....cc.eviirieirieieeeee ettt b snese s s e estene s e sesene 54
Table 4-44 RTC Signal DESCIIPTION ....cuiiuiiieiiieieieieieete ettt e BR e e st e bbb e et ssban e beneeseneebins 55
Table 4-45 PLL Signal DeSCIIPLION .cuiiiiiieieieieieieeetetete et eioh et easbanbe e antebas e sesbeteesensesensenesseneesansenens 55
Table 4-46 DCXO SigNal DESCIIPLION L..ecuiieiieieieiiieieet et iestetestetsne st asna e oot seeeeseseesessesessessesessesessensesansesens 55
Table 4-47 Clock Select Signal DESCrIPLION .iiiu...cvieueitrteieiini sttt 56
Table 4-48 SMHC Signal DESCHIPTION ...ce..vcuiiietetieeeistee ettt sttt be s e s e be e esanaenens 56
Table 4-49 UFS Signal DESCIIPLION ......coiiesiteueieiiieiieieieteteieste ettt ettt a et be e sa et s benaenen 56
Table 4-50 RAW NAND Flash Signal Description il . et St 57
Table 4551 SPIFlash Signal DeSCriPLION .. ...ttt ekttt 57
Table%—Sz E-ink Signal Description ................................................................................................... 58
Table 4-53 RGB Signal Description N A 58
Table 4-54 LVDS Signal Desg'kpiﬁ); ............................................................................................................ 59
Table 4-55 MIPIDSISINAl DESCIIPLION ......eiieiiiieicirieicerietei sttt ettt et se e 59
Table 4-56 HDMI Signal DESCIIPLION c.c.veuiieieieieteteeeteteiet ettt ettt ettt b e sa e s be e sanaenens 60
Table 4-57 MIPI CSI Signal DeSCIIPLION ..c.ecuiiieieiiieietc ettt ettt 60
Table 4-58 Parallel CSI Signal DeSCIIPLION.....c.ciuiiiiriiirieeeree ettt 61
Table 4-59 12S/PCM Signal DeSCIIPLION.....civiiirieieieiciriestetee ettt sttt bbb sns 62
Table 4-60 DMIC Signal DESCIIPLION ..c.ceuiieiiieiieie sttt et ne b 63
Table 4-61. OWA Signal Description .................civ... e rese s resaesesaesesaenastestenasben oo raesesaeresseresaeressesanee 63
Table 4-62 USB2.0 DRD Signal DeSCIIPLION. . c.ceieieieiiieirteieieste ettt et ere e s e sene 63
Table 4-63 USB2.0 HOst Signal DeSCHPION ......cuiviriiiiiricicirictccte i ettt 64

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. Xii



@LNIM’ER . .
Confidential

Table 4-64 USB2.0 PHY Signal DESCIIPLION c.c..c.cuivieiiiriiiciieictirtc ettt ettt 64
Table 4-65 COMBO-PHY-SERDES Signal DeSCIIPiON ...cccivieiriiieiieieeiiie ettt 64
Table 4-66 eDP1.4b/DP1.4 AUX PHY Signal DeSCription ......ccuecveoriiiininieinieieesieesieeeieeeiesee e 65
Table 4-67 COMB1-PHY-SERDES Signal DeSCIIPiON ..ccceuivieiriiieierieeeieieteeese et 65
Table 4-68 PCle3.0 Signal DeSCIPTION ...ccveuieiieieiiieirieieieteestetete ettt bttt b e se s se b e esanaenens 66
Table 4-69 GMAC Signal DeSCIIPLION ...ccuiriiiieieieteeeee ettt ettt 66
Table 4-70 PWM Signal DeSCIIPLION ..c.cciiieieieieteieeetee ettt ettt be et be et saenea 67
Table 4-71 SPI SigNal DeSCIIPLION....c.iiieirieieieieeietetet ettt ettt sttt be e b sesse e ebesesassenens 67
Table 4-72 DBI.Signal DESCHIPLION c....civiiiiiririciiie sttt et 68
Table 4-73 UART Signal Description................ivi.. eeretetetresas s bebetetetesssasastesessssas i s et tesessasasasastarasne 69
Table 4-7T4 TWI Signal DESCIIPLION. ....cuc ittt ettt a et b et sa et se b naenens 70
Table 4-75 GPADC Signal DESCIIPLION .iuuveuiririeiiirietcirieieertete ettt ettt s 70
Table 4-76 LRADC Signal DESCIIPLION.....ccvcieuiietiieieteieteieeetet et aiiaste vt et s dbanaseeseseenaasenasnesesessenens 71
Table 4-77 LEDC Signal DESCHPTION ....ovuiuiriiieiieieieieteteriei ettt adn e i st ek obtsbes e ee e s bt e beneesenaadins 71
Table 4-T8 IR-RX SigNal DESCIIPTION ....couiieiiieiiieieieieieete et esie e ebastebbs ene e antenaesesssbeneesenseseseneesensesansenens 71
Table 4-T9 IR-TX SigNal DESCIIPTION ..ottt ettt ettt e stk e tste ettt ettt e st ebenessebeneeas 71
Table 4-80 IBIAS SigNal DESCIIPLION ....ccuvveveitiieeeieiteiesestenetans s ceesteteseneeteseeesesetsaesesessesesesesseseessesenessesenennes 71
Table 4-81 Power Signal DESCIIPTION cve...c.iiiirteiiieistee ettt sttt be e sanaeneas 71
Table 4-82 Interrupt SigNal DESCIIPLION....citeiiiiiiieii ettt 72
Table 4-83 CLK-FANOUT Signal DESCriPLION........iii ittt Sttt 73
Table 4584 JTAG SigNal DESCIIPLION ..ottt ettt se fobh e e sse et e e ese s esaesenens 73
Table%—l Absolute Maximum Ratings..:.:f ................................................................................................... 75
Table 5-2 Recommended OperatingC(;nditions ....................................................................................... T7
Table 5-3 GPIO Electrical Cfl%(a)cfe/ristics ................................................................................................... 80
Table 5-4 3.3 V' SMHC EleCtrical Parameters. ... ..ottt 81
Table 5-5 1.8 V SMHC ElectriCal Parameters.......occoreiirieieirinieciseetseteeseee ettt 82
Table 5-6 GPADC Electrical CharaCteriStiCs .....coiiririirieieerieeseeete ettt 82
Table 5-7 LRADC Electrical CharaCteriStiCS. ....uuiiririiirieieieriecrieteeie ettt 82
Table 5-8 High-frequency 26 MHz Crystal REQUIreMENTS.......ccocveerieirieieieieieeeieeeee e 83
Table 5-9 Crystal CirCUIT ParamEters. ...ttt ste sttt st sttt saaEe st e sbessessessansenean 83
Table 5-10. Low-frequency 32.768 kHz Crystal Citcuit CharaCteriSticS.......owiviveeeciiiorrerereeeeeeeeeeeeeeenenns 84
Table 5-11 Raw NAND Flash Timing CONSEANTS .....cccceciriirieinieieieieiieteree et a s naenens 88
Table 5-12 SMHC HS-SDR Mode Output Timing CoONSTaNts .......ccevvieeetiniininnieiiniecereerceneereeseevenenene 89

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. xiii



@LNIM’ER . .
Confidential

Table 5-13 SMHC HS-SDR Mode Input Timing CONSTANTS ......c.evriiierinieriireiitinecerieeeseeretse e 90
Table 5-14 SMHC HS-DDR Mode Output Timing CONSTANTS .....ccceuivieireiiiieireieieieesie e 91
Table 5-15 SMHC HS-DDR Mode Input Timing CONSTANTS .....coueireiiiinieineieeseeeseceeieeee et 91
Table 5-16 SMHC HS200/SDR104 Mode Host Output and Device Input Timing Constants ........c.......... 92
Table 5-17 SMHC HS200 Mode Host Input and Device Output Timing Constants.........ccececeeerveevenennen. 93
Table 5-18 SMHC HS400 Mode Output Timing CONStANTS.....cccoiririeirieireeeseen e 94
Table 5-19 SMHC HS400 Mode Input Timing CONStANTS......ccceiriririeirieieieieeeieeeieeee e 95
Table 5-20 LCD HV_IF TimMiNg CONSLANTS.....ccveiirieieieieiirietrieiete ettt ettt ettt esessesasse e s s esasens 97
Table 5-21 Parallel CSI Interface Timing CONStANTS....c.covririririeieieieieieerirrreteie et 98
Table 5-22 MIPI CSl Interface Timing CONSTANTS .. ..cccevevereieiiieeeeeierere et asihes st esasenaee 99
Table 5-23 MIPI DPHY Timing CONSTANTS .iviiiiriieirieieicieiereeestet ettt ettt 102
Table 5-24 RGMII TimiNg CONSTANES cic.iiirieuiirieieirieieeietci ettt ettt ettt e st sa b e 103
Table 5-25 RMII TimMINg CONSTANES ....cieuirieeieieietiieieteieteteeete et et diasterese s e se e bnane s eenaasonasnessesensens 104
Table 5-26 SPI TimMING CONSTANTS.....couiiiiieieieieieeeetet ettt vt BR e st b ebe b s e e e s sabaneeseneebe et 105
Table 5-27 DBI 3-line Serial Interface Write Timing Parameters ..o e rieneieeeiiieneeeesieceeeeee 106
Table 5-28 DBI 3-line Serial Interface Read Timing Parameters.......cocooivciueieenieenienieeneesieeeeeeeenene 106
Table 5-29 DBI 4-line Serial Interface Write TIiming Parameters ..........cccccovvrrreeeeerenenennerseeieenenes 107
Table 5-30 DBI 4-line Serial Interface Read Timing Parameters.........ccoceiverieenieinienneneeseeeeeeee 107
Table 5-31 Clock INput TRreshold LEVELS...ci....oi vt 109
Table 5-32 xSPI Device INPUL TIMINEG........c.coremee ittt et 109
Table 5533 XSPI DeVice OULPUL TIMINEG...cc.ieitiiieinieieriieesieieteteresseestee e ssesaesese e obiseneesessesasseseesessesensens 110
Table%—34 UART Timing Constants......;.:f ................................................................................................. 112
Table 5-35 TWI Timing Parameters.‘../.j ..................................................................................................... 112
Table 5-36 Data Output Timi@g)lja/lrameters of 12S/PCM in Master Mode........c.oveevveeenenieieeniriecees 114
Table 5-37 Data Input Timir?g Parameters of I2S/PCM in Master Mode........coeeeveveueeeenininininerenieieennes 115
Table 5-38 DMIC TimiNg CONSTANES ...cveuirieeieiiieiieieieteteieste ettt sttt ettt a s sbe e sbe e esesene 117
Table 5-39 OWA TimiNg CONSTANTS ....eveuirieieieieierietetet ettt ettt ettt ettt st eb et be e 117
Table 6-1 Operating and Storage TEMPEratUIe......c.ovucerrieueririeecirieeertereeeteee et 121
Table 6-2 JUNCLION TEMPEIATUIE.....c.icviciiteetecteetetetet ettt ettt e e sa e seeseersereeseeseeseesesreeseeseesens 121
Table 6-3 A733MX-HN3, A733MX-N3X, and A733MX-1XX Package Thermal Characteristics ................ 121
Table 8-1 Matrix Tray Carrier Information ............ ST\ T 125
Table 8-2 Packing Quantity INfOrmMation .i.ciii e 125
Table 8-3 MSL SUMIMAIY ...uiiuiiiiiie st ettt ettt ettt sttt s sa e bttt e e b et e bt e st be e e b neeneee 126

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. Xiv



@LWIMIER ” . .
Confidential

Table 8-4 Bagged Storage CoONAItiONS ettt ettt ees 127
Table 8-5 OUt-0f-Dag DUAtioN......ciiiiiiieieteee ettt 127
Table 9-1 Lead-free Reflow Profile CONAItioNS........ccovveuiiririeiniriesisie e 129
Table 10-1 A7T33MX-HN3 Marking DefinitioNS ........ceiririeiirieeiieeeees ettt 131
Table 10-2 A733MX-N3X Marking DefinitioNnS........cceueiririeinieirieieeseeeeee ettt 132
Table 10-3 A7T33MX-1XX Marking DefinitioNs ......cc.ceiririeuiireierieiere ettt 133
< /
><> \’
/¢
» 2
VJ
/\<\

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. XV



@LNIM’ER . .
Confidential

About This Document

Purpose and Target Readers

This document details the features, logical structures, functional description, programming
guidelines, and related registers of each module about the SoC. A basic knowledge of digital
circuits, logical circuits, SoCs, and so on is necessary to use this manual. Particular attention
should be paid to the cautions and notes within the body of the text.

Related Documentation

For.a complete listing of related documentation and development-support tools for the device,
contact the Allwinner FAE or access the Allwinner Customer Service Platform by visiting
https://open.allwinnertech.com/.

Revision Number Definition

Revision 1.00-1.0x

This document is released based on the verifications in small volume production. The information
in this document may be modified, calibrated and supplemented hereafter.

All statements, information and recommendations in this document do not constitute any express
or implied representation or warranty (including, but not limited to, the warranties of fitness for a
particular purpose, merchantability, non-infringement, and accuracy and completeness of the
document). Allwinner shall not be liable for any person's use of such information or/and this
document.

S
I@ou have any questions about the'document, please contact us to confirm and obtain the latest
version. N 4

Symbol Conventigas/

The symbols that may be found in this document are defined as follows.

Symbol Description
A CAUTION A caution means that damage to equipment is possible.
ﬂ I ]] ’ NOTE Providesiadditional information to emphasize or supplement
== important points of the main text.

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 1
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Table Content Conventions

The table content conventions that may be found in this document are defined as follows.

Symbol <o Description <o <o
- The cell is blank.

Numerical System

The expressions of the data capacity, the frequency, and the data rate are described as follows.

Type Symbol Value

1024
1,048,576
1,073,741,824
1000
1,000,000
1,000,000,000

Data capacity

Frequency, data rate

[ RN I RPN

FT/QA/QC Test

All Allwinner chips provided for clients have passed the following tests.

Test Item | Description

FT test is the finished product testing after the chip is packaged, and it is a

FTT
i functional test of all modules for each produced chip.

QA test is a system-level sampling test for good-quality chips. According to the
gﬁ Test application level ofth/e chip, a certain percentage of good-quality chips are

N selected for system-level testing to make the chip work ina typical application
scenario, and judge whether the chip works normally in this scenario.

QC test is a module-level sampling test for good-quality chips. According to the
chip app(L’r”céVtion level, a certain percentage of good-quality chips are selected
for module-level functional testing to monitor whether the chip production
process is normal.

QCTest

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 2
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1

Overview

The A733 family features high-performance platform processors targeted for mid-to-high-end
tablets and interactive display applications. It can also be applied in tablet PCs and Arm® PCs.

Itintegrates dual-core Arm® Cortex®-A76+hexa-core Arm® Cortex®-A55, BXM-4-64 MC1, 3 Tops NPU,
LPDDR4/LPDDR4x/LPDDRS5 to ensure rapid response and smooth operation for daily applications
like online video, web browsing, 3D games, and so on.

It supports rich peripheral interfaces including high-speed interfaces such as PCle3.0 DM, USB3.1
GEN2 DRD, GMAC, video input interfaces such as MIPI CSI and Parallel CSI, and video output
interfaces:such as HDMI, RGB, LVDS, MIPI-DSI, eDP1.4b/DP1.4, and E-ink, greatly facilitating
productexpansion. ’

It supports independent/synchronousoutput on dual display, H.265/VP9/AVS2 video decoding up
to 8K@24fps, H.265/H.264 video encoding up to 4K@30fps, and ISP Allwinner SmartColor5.0
display enhancement technology to provide excellent video experience for users. Besides, the
digital audio interfaces like I12S, DMIC, and OWA enable this chip family to meet the requirements
of mainstream audio recognition solutions.

The following figure shows the system block diagram for the device.

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 3
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64 KB 64 KB

L2 Cache 265 KB
1x RGB

L3 Cache1l MB

2x MIPI DSI

RISC

1x eDP1.4b/DP1.4

NPU, up to 3 Tops

1x HDMI 2.0b TX
o

Video Input Graphics & Display

4+4+2-lane MIPI CSI

2x Parallel CSI

Audio
1x DMIC

5x 12S

1x OWA

Security
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“Crypto Engine
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Security ID

SpC Video Encoding

4K@30fps
H.265/H.264
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32 KB 32KB
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.I“

IMG BXM-4-64 MC1
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Connectivity
O
1x PCle3.0 DM

1x USB3.1 GEN2 DRD
(USB3.1 GEN2 DRD formsa
combo PHY witheDP1.4b/DP1.4

or PCle3.0 DM)

1x USB2.0 DRD

1x USB2.0 Host
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System Component ’ PWM

BootROM 5x SPI
"

9x UART
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N\
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)
<
>

Timer

Memory
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LPDDR5

Thermal Sensor
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2 Ordering Information

The following table provides the differences of orderable device(s) covered by this document.

Table 2-1 Ordering Information

Devices
S AT33MX-HN3 AT33MX-N3X AT733MX-1XX
Arm® CPU 2XAT6+6XxA55, up to 2 GHz
RISC-V CPU Single E902, up to 200 MHz
NPU > Support » | Support Not support
HDMI2.0 Support Not support Not support
BK 6 channel 6 channel 4 channel
Package ED-FCCSP 570 balls, 15 mm x 15 mm

H:l:]] NOTE

Theterms “A733” and “A733family” inthe documentindicate all the orderable devices listed
in Table 2-1.

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 5
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3 Features

3.1 Processors

e DynamlQ big.LITTLE Architecture Arm® CPU, up to 2.0 GHz
- Dual-core Arm® Cortex®-A76, with 64 KB L1 I-cache, 64 KB L1 D-cache, and 256 KB L2 cache
per core
- Hexa-core Arm® Cortex®-A55, with 32 KB L1 I-cache, 32 KB L1 D-cache, and 128 KB L2
cache per core
- .2Shared 1 MB L3 cache
e RISC-VE902 CPU, up to 200 MHz
e IMG BXM-4-64 MC1
e NPU,upto3TOPS

3.2 Memory & Storage

3.2.1 BROM

e  On-chip memory
e Supports system boot from the following devices:

- SDCard

- eMMC

- .2RAW NAND Flash

= UFS /

> - SPINORFlash (Quad Mode and Single Mode)

. SPINAND Flash 4
e  Supports mandatory upgrade process through USB or SD card
e Supports GPADC pm\;nd eFuse module to select the boot media type
e Supports normal booting and secure booting

3.2.2 DRAM

e Supports external 32-bit LPDDR4/LPDDR4x/LPDDR5, up to 16 GB
e LPDDR4/LPDDR4x clock frequency up to 1800 MHz
e LPDDR5 clock frequency up to 2400 MHz

3.2.3 SMHC

e Four SD/MMC Host Controller (SMHC) interfaces
- SMHCO controls the devices that comply with the protocol Secure Digital Memory (SD3.0)

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 6
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3.2.4

3.2.5

- SMHCL1 controls the devices that comply with the protocol Secure Digital /0 (SD103.0)
- SMHC2/3 control the devices that comply with the protocol Multimedia Card (eMMC5.1)
e The SMHCO and the SMHC1 support the following:
- 1-bit or 4-bit data width
- Maximum performance:
» SDR mode 200 MHz@1.8 V 10 pad
» DDRmode 50 MHz@1.8 V10 pad
» SDR mode 50 MHz@3.3 V10 pad
e The SMHC2 and the SMHC3 support the following:
- 1-bit, 4-bit, or 8-bit data width
- Supports HS400 mode and HS200 mode
-<”" Maximum performance:
» SDR mode 200 MHz@1:8V 10 pad
» DDR mode 200 MHz@1.8V 10 pad
» SDR mode 50 MHz@3.3V 10 pad
» DDR mode 50 MHz@3.3V IO pad
e Supports block size of 1 to 65535 bytes
e Internal 1024-Byte RX FIFO and 1024-Byte TX FIFO for data transfer
e Supportshardware CRC generation and error detection

UFSHC

e  Supports the following features of UFS3.0
- Supports PA_INIT error codes
- Supports QOS indicators of TX, RX and PA_INIT
o<§ Supports all the features of UniPro1.8 and MPHY4.1, including:
o Supports QOS indicatorsy\
e Supports M-PHY rate mode :
- High speed: Geg\r&f2/3/4 (Rate Aor B)
- Low speed: PWM Gear 1/2/3/4

RAW NAND Flash

o 1K/2K/4K/8K/16K/32K bytes per page

e Upto 8-bit data bus width

e Supports SLC/MLC NAND and EF-NAND memory

e Supports SDR, ONFI DDR1.0, Toggle DDR1.0, ONFI DDR2.0, and Toggle DDR2.0 Raw NAND flash
- "SDR: Maximum IO rate up to 50 MHz
- ONFIDDRL1.0 and Toggle DDR1.0: Maximum IO rate up to 100 MHz
- ONFIDDR2.0 and Toggle DDR2.0: Maximum IO rate up to 150 MHz

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 7
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3.2.6

3.3

3.3.1

SPI Flash

The SPI Flash is typically designed for higher-speed Flash devices and only works in master
mode

Supports multiple SPI modes

- Standard SPI

- Dual-Input/Dual-Output SPI and Dual-I/O SPI

- Quad-Input/Quad-Output SPI, Quad-1/0 SPI, and QPI

- Octal-Input/Octal-Output SPI, Octal-1/0 SPI, and OPI

- 3-wire SPl with programmable serial data frame length of 1 bit to 32 bits

Supports executing codes from FLASH memory in prefetch mode, which significantly reduces
read time.

Software Write Protection

- Write protect all/portion of memory via software

- Top/Bottom Block protection

High-speed Clock Frequency

- 150 MHz for STR Mode

- 100 MHz for DTR Mode

Image

ISP

|

Supports multiple sensors (up to 4) input
Supports raw8/10/12/14/16
< Maximum resolution:
- online: 3264x4224 ,,
_ offline: 5874x4224 7
Performance of one/sgnsf)r:
~ online: 8M@60fps (linear), 8M@30fps (2f-wdr)
- offline: 24M@25fps (linear), 8M@30fps (2f-wdr)
Supports multiple data streams (up to 16) output
- Support YUV422/YUV420/RGB888/RGB565 output
- Support graphics mirror and flip
- Support 1/16~1x scaler down
- Support rectangle bounding boxes
Supports ISP adjustment tool on the PC(online/offline/remote debugging)
Stuipports Algorithm Features:
- Crop
- 2F-WDR
- Dynamic Range Compression (DRC)

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 8
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3.3.2

- Local Tone Mapping

- Black Level Correction

- Digital Gain

- White Balance

- Len Shading Correction (LSC)
- Gamma Correction

- Defect Pixel Correction (DPC)
- Cross Talk Correction (CTC)

- Chromatic Aberration Correction (CAC)
- Noise Reduction (2D/3D)

- BayerInterpolation

-<*" Sharpness

- Color Enhancement (3D-LUT)

- Adjustable 3A functions: Automatic White Balance (AWB), Automatic Exposure (AE), and

Automatic Focus (AF)
- Anti-flick Detection Statistics
- Histogram Statistics

ENCPP

e Inputdataformat: 8-bitimage, YUV420/YUV422/ARGB8888
e Inputresolution
- Minimum: 64 x 64
- Maximum: 8192 x8192
-.o 1bx-aligned width and 16x-aligned height
oQQ Output resolution .
© _ Minimum: 64 x64 ' 4
- Maximum: 8192x8192//
- l6x-aligned Widﬁb’
e Rotation 0f90/180/270 degrees clockwise and horizontal flip
e Watermarkimages overlaying
- Fouroptional adaptive color inversion modes
- Overlaying of maximum 64 watermark images
- léx-aligned width and 16x-aligned height
e Maximum unlimited 8x horizontal and vertical zoom-out
e Scaled image write back
- Image format: NV12@8bits
=~ Single entire image or multiple'partial images
- 1/(2”n) scaling down (n=1,2, or 3)
- léx-aligned width and 16x-aligned height

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved.
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3.4

3.4.1

3.4.2

Display & Graphics

DE

e Supports output size up to 4096x4096.

e Supports up to 7 alpha blending channels and 2 display out.

e Supports four overlay layers in each channel, and has an independent scaler.
e Supports potter-duff compatible blending operation.

e VCHO support AFBD & TFBD, VCH1/UCHO~1 support TFBD, VCH2 support restricted 2K AFBD.
e Supports input format semi-planar of YUV422/YUV420/YUV411/P010/P210 and planar of
YUV422/YUV420/ YUV411, ARGB8888/XRGB8888/RGB888/ARGB4444/ ARGB1555/RGB565.

e Supports Frame Packing/Top-and-Bottom/Side-by-Side Full/Side-by-Side Half 3D format

data.
e -~ Supports 10-bit processing path for HDR video.
e Supports SDR/HDR10/Hybrid-log gamma EOTF and color space conversion.
e Supports AWonderl.1 for excellent display experience.
- Adaptive de-noising for compression noise or mosquito noise for yuv420/422 input.
- Adaptive edge-directive scaler.
- Adaptive local dynamic contrast enhancement.
- Adaptive detail/edge enhancement.
- Adaptive colorenhancement (Blue-stretch, Green-stretch and fresh tone correction) and
- skin-tone protection.
- 17x17x17 programmable LUT for displayO.
- Adaptive de-banding for color banding removal.
-2 Hue gain, Saturation gain, and Value gain controlled.
<>Q - Fully programmable color matrix.
- Dynamic gamma.
- Colortemperature tgn'ir/lg / Auto white balance
- Global dimmin\(uf) to 2560x2048 for display0, 2048x2048 for displayl)
e Supports write back for high efficient dual display and miracast.
e Supports output format YUV444/YUV422/YUV420/RGB444 for 10/8bit.
e Supports Register Configuration Queue for register update function.
e Supports 1/2/4 ppc (pix per cycle) output.
e Supports offline composition mode to increase bandwidth utilization.

e Supports off-line processing mode only”
e < Supports 8bit NV12/NV21/YV12 and planar YUV422/planar YUV422 UV-combined input data
format

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 10
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3.4.3

34.4

Supports 8bit NV12/NV21/YV12 and planar YUV422/planar YUV422 UV-combined output data
format for DIT, and YV12/planar YUV422 output data format for TNR.

Supports video resolution from 32x32 to 2048x1280 pixel

Supports weave/pixel-motion-adaptive de-interlace method

Supports horizontal motion compensate de-interlace

Supports Field-Based Motion Detection

Supports Temporal Noise Reduction function

Supports Film Mode Detection with Video-On-Film Detection

Supports interlace detection (ITD)

Module clock 500MHz for 1080P@60Hz YUV420, 550MHz for 1080P@60Hz YUV422 with all
functions enable

Supports mixer layer size up to 7680x7680 pixels, and rotate size up to 4096x4096 pixels
Supports pre-multiply alpha image data

Supports color key

Supports two pipes Porter-Duff alpha blending

Supports multiple video formats including YUV420, YUV422, and YUV411, and multiple pixel
formats (8/16/24/32-bit graphics layer)

Supports memory scan order option

Supports converting in any format

Supports 1/16x to 32x resize ratio

Supports 32-phase 8-tap horizontal anti-alias filter or 32-phase 4-tap vertical anti-alias filter.
Supports window clip

o<§ Supports FillRectangle, BitBlit, StretchBlit and MaskBlit.

Supports horizontal and vertiﬁ\él flip, clockwise 0/90/180/270 degree rotate
o

4

E-ink ~

P
Upto 2560x1650@?06fps resolution

Supports dual scan display

Supports up to 5-bit screen with 32 levels of grayscale refresh

Supports overlap refresh in arbitrary shapes

Supports collision detection and refresh in arbitrary shapes

Supports three kinds of dither including Floyd-Steinberg, Atkinson, and Ordered dither
Supports auto mode selection

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 11
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3.5 Video Engine

3.5.1 Video Decoding

3.5.2

3.6

3.6.1

3.6.2

3.6.3

H.265 MP@L5.2, up to 8K@24fps

VP9 Profile-2, up to 8K@24fps

AVS2, up to 8K@24fps

H.264 BP/MP/HP@L5.1, up to 4K@30fps

VP8, up to 1080P@60fps

H.263 BP, up to 1080P@60fps

MPEG-4 SP/ASP L5.0, up to 1080P@60fps

MPEG-2 MP/HL, up to 1080P@60fps

MPEG-1 MP/HL, up to 1080P@60fps
AVS/AVS+/MJPEG/JPEG/XVID/WMV9/VC-1/Sorenson Spark, up to 1080P@60fps

Video Encoding

H.265 MP@L5.0, up to 4K@30fps

H.264 BP/MP/HP@LA4.2, up to 4K@30fps
MJPEG/JPEG baseline, up to 4K@15fps
Supports encoder pre-processing

Video Output Interfaces

RGB

e < One RGB interface in CPUX dom,ain

O
.

Supports RGB interface with I;)E/SYNC mode, up to 1920 x 1080@60fps
Supports serial RGB/dumm;f RGB interface, up to 800 x 480@60fps
Supports RGB888, R§§66/6 and RGB565 with dither function

Supports BT.656 interface for NTSC and PAL

LVDS

One dual-link LVDS interface in CPUX domain, up to 1920x1080@60fps

MIPI DSI

Two MIPI DSl interfaces in CPUX domain:'DSI0 and DSI1

Compliant with MIPI DSl specification V1.02 and MIPI D-PHY specification'V1.2

Up to 4 lanes

Single lane supports up to 2K@120fps resolution and dual lane support up to 2.5K@60fps or
4K@45fps

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 12
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3.6.4

3.6.5

3.7

3.7.1

DSI0 supports DSC1.1, up to 2000x1200@120fps

eDP1.4b/DP1.4

One eDP1.4b/DP1.4 TX interface in CPUX domain, up to 4K@60fps output
Supports 1-lane, 2-lane, or 4-lane transmission, up to 5.4 Gbps per lane
Supports video formats including RGB, YCbCr4:4:4, YCbCr4:2:2, and YCbCr4:2:0
Supports 6/8/10-bit color depth

Supports HDCP1.4 and HDCP2.3

Supports timing standards like VESA DMT and CVT

Supports 8-lane 12S audio transmission, up to 192 KHz sampling rate

HDMI

One HDMI2.0 TX interface in CPUX domain, supporting HDMI1.4/HDMI2.0

Up to 4K@60fps output

Supports several data formats including RGB888, YUV444, YUV422, and YUV420, and 8/10bit
data width

Supports HDCP1.4 and HDCP2.2

Supports 8-channel 12S audio transmission, up to 192 KHz sampling rate

Video Input Interfaces

MIPI CSI

4+4+2-lane MIPI Interfaces in CPUX domain

<>Q - Supports MIPI CSI2 V1.1
>

- Supports MIPIDPHY V1.2~

- Supports 2 Gbps/lane ~ /

Supports Crop Funct\igl"( ’

Supports Frame R§fe Down

Maximum resolution: 3264x4224 in ISP online mode and 5664x4248 in ISP offline mode
Supports sensor frame synchronization

Up to 6-lane BK output

- BKO/1 supports maximum 20M@30fps or 24M@25fps

- BK2/3 supports maximum 2.5K@60fps

- BK4/5 supports maximum 1080P@30fps

BKO/1/2/3 supports 4-lane time division'multiplexing

Supports conversion from YUV422 to YUV420, YUV422 to YUV400, and YUV420 to YUV400
Supports horizontal and vertical flip for YUV422/YUV420/RAW format

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 13
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3.7.2

3.8

3.8.1

3.8.2

3.8.3

Parallel CSI

e Two parallel CSlinterfacesin CPUX domain

e Supports 8/10/12/16-bit width

e Supports BT.656, BT.601, BT.1120, and Digital Camera (DC) protocol

e Supports ITU-R BT.656 up to 4*720P@30fps

e Supports ITU-RBT.1120 up to 4*1080P@30fps

e Supports BT.656 2/4-channel time-multiplexed format

e Dual Data Rate (DDR) sample mode with maximum pixel clock of 148.5MHz

Audio »Interfaces

12S

e Fivel2Sinterfaces in CPUX domain
e Supports Left-justified, Right-justified, PCM mode, and TDM format
e Supports master/slave mode
e Transmit and Receive data FIFOs
- Programmable FIFO thresholds
- 128 depth x 32-bit width TXFIFO,64 depth x 32-bit width RXFIFO

DMIC

e  One DMIC interface in CPRUX domain

e Supports maximum 8 channels

e Supports sample rate from 8 kHz to 48 kHz
<>Q

OWA

o

o

e OneOWATXandone OXVA/RXin CPUX domain

o Compatible with IEC60958 and IEC-61937

e Supports44.1 kHz, 48 kHz, 96 kHz, 192 kHz, and 384 kHz sampling rate

e Supports 16-/20-/24-bit data width

e Transmit and Receive data FIFOs
- One 128 X24bits TXFIFO and one 64 X 24bits RXFIFO for audio data transfer
- Programmable FIFO thresholds

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 14
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3.9

3.9.1

3.9.2

3.9.3

3.9.4

3.95

3.9.6

System Components

CCU

e Three clock sources: an on-chip 16 MHz RC oscillator, an external 26 MHz DCXO, and an
external 32.768 kHz oscillator
e Supports clock configuration, clock generation, gating, reset for modules

PRCM

e AHBS/APBS clock configuration

e Busgating, bus reset, and module clock configuration in CPUS domain
e VDD-SYS and analog power control

e  RAM/ROM configuration

PPU

e Supports multiple power management configurations for automatic clock gating control and
power domain on/off control

e Supports 8 independent voltage domain

e Supports22 independent power domain

DMA

e Two 16-channel DMAs

e Programmable 8-/16-/32-bit data width

e Programmable DMA burst length

.<>Q DMA channel supports pause, bmode, timeout, and I0speed mode
e DRQ response supports waiting mode and handshake mode

e Supports reading and wri/tin?g 64 DMA requests respectively

e Supports link transfer,

A\
2

MSGBOX

e Supports two CPUs to transmit information through one-way channels. Each CPU has a
MSGBOX and can only read or write in one communication
- CPUX_MSGBOX: CPUS write, CPUX read
- CPUS_MSGBOX: CPUX write, CPUS read

e The channel between two CPUs has 4 channels, and the FIFO depth of each.is 8x32 bits.

Spinlock

e Provides hardware synchronization mechanism in the multi-core system
e 32lockunits

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 15
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Two lock statues: locked and unlocked
Lock time of the processor is predictable, which is less than 200 cycles

3.9.7 RTC

Provides a 16-bit counter for counting day, a 5-bit counter for counting hour, a 6-bit counter
for counting minute, a 6-bit counter for counting second

Uses a 32.768 kHz low-frequency oscillator as the count clock

1 kHz Counting frequency

Supports fanout function of internal 32K clock

Supports timing alarm, and generating interrupts and waking up the external devices

3.9.8 Thermal Sensor

Five thermal sensors, respectively distributed in A76 core, A56 core, GPU, NPU and DDR.
Averaging filter for thermal sensor reading

Supports over-temperature protection interrupt and over-temperature alarm interrupt
Supports £3°C error limit from 60 to 125°C, and =5°C from -40 to 60°C

3.9.9 Timer

Timer 0

Fourteen timer 0: 10 in CPUX domain, and 4 in CPUS domain
Configurable counting clock: 32KHz, 24MHz, 16MHz, or 200MHz
Programmable 56-bit down counter

Two working modes: periodic mode and single count mode

o<>Q Generates an interrupt when the count value is decreased to 0

'Fimer 1

o

3
Four timer 1 in CPUX domain

Configurable cou n}Lngglock: RTC_32K and DCXO
Configurable 8 pre-scalers

Programmable 32-bit down counter

Two working modes: periodic mode and single count mode
Generates an interrupt when the count value is decreased to 0

3.9.10 Watchdog Timer

Two watchdog timers: 1 in CPUX domainyand 1 in CPUS domain.
Suppbrts 12 programmable initial valueé

Supports the generation of timeout interrupts

Supports the generation of reset signals

Supports restart timing by watchdog
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3.10 Peripheral Interfaces

3.10.1 USB

USB3.1 GEN2 DRD

One USB3.1 GEN2 DRD interface in CPUX domain, forming a combo PHY with eDP1.4b/DP1.4

or PCle3.0 DM

Complaint with USB 3.1 Gen2 protocol and XHCI1.2 protocol

Supports using 1-lane USB3.1/4-lane eDP1.4b/DP1.4 COMBO TYPE-C PHY or 1-lane

USB3.1/PCle3.0 COMBO PHY

Supports using the independent USB2.0 PHY

Datatransfer rates in host mode

=~ Compliant with eXtensible Host Controller Interface (xHCI) specification, version 1.2

- Super-Speed Plus (SSP, 10 Gbps)

- Super-Speed (SS, 5 Gbps)

- High-Speed (HS, 480 Mbps)

- Full-Speed (FS, 12 Mbps)

Data transfer rates in device mode

- Speed Plus (SSP, 10 Gbps)

- Super-Speed (SS, 5 Gbps)

- High-Speed (HS, 480 Mbps)

- Full-Speed (FS, 12 Mbps)

- Supports up to 16 Endpoints IN (including control endpoint 0) and 16 Endpoints OUT
(including control endpoint 0)

-<>" 15 pairs of bulk/interrupt/isochronous endpoints (EP 1-15) share:21 KB TX FIFO, 8K RX

><> FITO for synchronous transmission, and 8K RX FIFO for cyclic transmission. 1 pair of
control endpoint (EP 0) uses 64 B RX/TX FIFO.
USB2.0 DRD 4

v
One USB2.0 DRD inferface in CPUX domain
Compliant with USB2.0 Specification
Data transfer rates in host mode
- Complaint with Enhanced Host Controller Interface (EHCI) Specification, Version 1.0
- Complaint with Open Host Controller Interface (OHCI) Specification, Version 1.0a
- High-Speed (HS,480 Mbps)
- Full-Speed (FS,12 Mbps)
- Low-Speed (LS,1.5 Mbps) »
-<“" only 1 USB Root Port shared between EHCI and OHCI
Data transfer rates in device mode
- High-Speed (HS,480 Mbps)
- Full-Speed (FS,12 Mbps)
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- bi-directional Endpoint0 for control transfer

- Supports up to 9 Endpoints IN (including control endpoint 0) and 9 Endpoints OUT
(including control endpoint 0)

- Supports up to (8KB+64Bytes) FIFO for endpoints (Including EPO)

- Supports interface to an external Normal DMA controller for bulk/interrupt/isochronous
endpoints (EP1-8)

USB2.0 Host

e One USB2.0 Host interface in CPUX domain
e Compliant with USB2.0 protocol, EHCI 1.0 protocol, and OHCI 1.0a protocol
e Supports industry-standard AMBA High-Performance Bus (AHB), fully compliant with the
AMBA Specification, Revision 2.0.
e  Data transfer rates
- High-Speed (HS, 480 Mbps)
- Full-Speed (FS, 12 Mbps)
- Low-Speed (LS, 1.5Mbps)

3.10.2 PCle3.0 DM

e OnePCle3.0interface in CPUX domain
Compliant with PCle3.0 protocol

Supports 1-lane link width

Supports dual mode (DM): RC and EP; 4 Functions in EP mode

Supports the transfer rate of Genl (2.5 Gbps), Gen2 (5 Gbps), and Gen3 (8 Gbps)
Supports using USB3.1/PCle3.0 1-lane.COMBO PHY

* Embedded DMA with Hardware Flow Control supports 4 write/read channels

g<> Supports maximum 512-byte péyload size

e Internal Address Translatigannit supports 16 Inbound Address Translation regions and 16
Outbound Address Translation regions

'\’\
-

3.10.3 GMAC

e One GMAC interface in CPUX domain for connecting external Ethernet PHY

e Compliant with IEEE 802.3-2015 standard

e Supports both full-duplex and half-duplex modes

e Full-duplex flow control

e Supports IEEE 1588-2008 for precision networked clock synchronization

e Supports Ethernet packet timestampingas described in IEEE 1588-2002 and IEEE 1588-2008

e Programmable frame length to support Standard or Jumbo Ethernet frames with sizes up to
16 KB

e Supports Source Address field, VLAN insertion or replacement, and Double VLAN

e Transmits TCP/IP checksum offload
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Supports 4KB TXFIFO for transmission packets and 8KB RXFIFO for reception packets
Supports 16 Descriptors Descriptor Pre-fetch cache for TX DMAand RX DMA

Supports MDIO interface for PHY device configuration and management

Configurable big-endian and little-endian mode for Transmit and Receive paths

Supports Power Management Module (PMT) with remote wake-up packet and magic packet
processing options

Supports Energy Efficient Ethernet (EEE)

Supports RMII/RGMII PHY interface

Supports 10/100/1000 Mbps data transfer rates

3.10.4 UART

Nine UART controllers: Seven in CRUX domain, two in CPUS domain
Compatible with industry-standard 16450/16550 UARTs

Transmit and Receive data FIFOs

- UARTO, S_UARTO-1: RX 64 byte, TX 64 byte

- UARTI1-6: RX 256 byte, TX 256 byte

Supports baud rate generator from APB bus clock

- Upto 10 Mbps with 160 MHz APB clock (exclude S_UARTO, S_UART1)
- Upto5Mbps with 80 MHz APB clock (exclude S_UARTO, S_UART1)

- Upto3.75 Mbps with 60 MHz APB clock (exclude'S_UARTO, S_UART1)
- Upto 1.5 Mbps with 24 MHz APB clock

5 to 8 data bits for RS-232 format or 9 bits RS-485 format, and 1, 1.5 or 2 stop bits
Supports even, odd, or no parity

Supports TX/RX DMA slave controllerinterface

o<§ Support Auto-Flow by using CTS & RTS (exclude UARTO, S_UARTO, S _UART1)

|

X

o

3.10.5 PWM ¥ 4

3.10.6 SPI

2
Three PWM contro}le@ftwo in CPUX domain and one in CPUS domain. Each has 10 channels.
Output frequency range: 0 to 24 MHz or 0 to 100 MHz

Adjustable duty cycle: 0% -100%

Minimum resolution: 1/65536

Supports PWM group mode (4 groups), the starting phase of each channel in same group is
configurable

Supports 10-channel input waveform capture and period calculation

Supports 5 pairs of complementary pair output

Five SPI controllers: Four in CPUX domain, and one in CPUS domain
- SPIO, SPI2, SPI3 and'S_SPI0 support SPI mode
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- SPI1 supports both SPI mode and DBI mode

SPI mode

Supports multiple SPI'modes

- Master mode and Slave mode Standard SPI (4wire)

- Master mode Dual-Output/Dual-Input SPI/ Dual I/O SPI

- Master mode Quad-Output/Quad-Input SPI

- Master mode 3wire SPI, with programmable serial data frame length: 1bit to 32bits
Supports the Maximum clock frequency: 100MHz

Supports TX/RX DMA Slave interface

Transmits and receives data FIFO with 8-bit wide and 64-entry respectively

Transmits data buffer with 8-bit wide.and 4-entry

Receives data buffer with 8-bit wide'and 128-entry

Supports four Data Sample Mode: Mode0, Model, Mode2 and Mode3

Supports Control signal configuration

- Upto four chip selects to support multiple peripherals

- Polarity and phase of the Chip Select (SPI_CS) and SPI Clock (SPI_CLK) are configurable

DBI mode

Supports DBI Type C 3 Line/4 Line Interface Mode and 2 Data Lane Interface Mode

Supports data source from CPU or.DMA

Supports RGB111/444/565/666/888 video format

Supports Maximum resolution RGB666 240*320 @30Hz with Single Data Lane

Supports Maximum. resolution RGB888,.320*480 @30Hz or 240*320 @60Hz with Dual Data
Lane

e  Supports Tearing Effect

e Supports software flexible corgfrol video frame rate

3.10.7 TWI

WV

o
p*

4
"
VY

Sixteen TWI contrtﬁl\ers: Thirteen in CPUX domain andthree in CPUS domain
Supports 7-bit standard address and 10-bit extended address

Supports standard mode (100 kbit/s) and high-speed mode (400 kbit/s)
Supports general call and start byte

Supports master mode or slave mode

The features in master mode

Supports the bus arbitration in the case of multiple master devices

Supports clock synchronization and bit and byte waiting

Supports packet transmission-and DMA

Supports DVFS request adjust voltage
The features in slave mode
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- Interrupt on address detection

3.10.8 GPADC

One GPADC in CPUX domain with 7 pads: 4 for boot detection and 3 for analog voltage input
detection

12-bit resolution

Analog Input Range: 0to 1.8V

Maximum sampling frequency: 1 MHz

Supports three operation modes:

- Single conversion mode

- .Continuous conversion mode

> Burst conversion mode

3.10.9 LRADC

One LRADC in CPUX domain with 1 channel for analog voltage input
6-bit resolution and maximum 2 kHz sampling rate

Supports hold key and general key

Supports nermal, continue and single work mode

Powersupply voltage:1.8 V; power reference voltage:1.35V.

Voltage input range between 0 to 1.35V

3.10.10 LEDC

One LEDC in CPUX domain

* & Supports a maximum of 1024 LEDs serial connection

Q<>

Configurable interval time be’gv\ieen data packets and frame data

Configurable RGB display moae supports RGB/RBG/GRB/GBR/BRG/BGR modes
Configurable default lgwﬂ of non-data output

Configurable LED oUtput high/low level width and reset time

LEDC data supports DMA configuration mode and CPU configuration mode

3.10.11IR_TX

One IR_TX interface in CPUX domain

Supports industry-standard AMBA Peripheral Bus (APB), which is fully compliant with the
AMBA Specification, Revision 2.0

Full physical layer implementation

128 bytes FIFO for data buffer

Configurable carrier frequency

Supports Interrupt and DMA
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Supports DMA handshake and waiting mode
Supports arbitrary wave generator

3.10.12IR_RX

Two IR_RX interfaces: One in CPUX domain and one in CPUS domain
Supports CIR remote control receiver

Sample clock up to 1 MHz

Supports 64-byte RX FIFO

Programmable FIFO thresholds

3.11 Security

3.11.1 CE

Q<>

Symmetrical algorithms.including AES, DES, 3DES, SM4, RC4.

Hash algorithms

- Supports MD5, SHAL, SHA224, SHA256, SHA384, SHA512, and SM3

- Supports HMAC-SHA1, HMAC-SHA256

Random bit generator algorithms

- Support PRNG, 175 bits seed width, and output with multiple of 5 words

- = Support TRNG, post-process by hardware with SHA256, output with multiple of 8 words

- Support TRNG single/double entropy source mode

- Support TRNG healthy test

Asymmetrical algorithms including up:to 4096-bit RSA and 521-bit ECC public key algorithms
Qand SM2 algorithms /
Supports keyladder to guarantee key secure

WV

o

3.11.2 SID <

7
v

The SID is mainly lfs&(e\d for one-time programming the eFuse on the chip
4 Kbits eFuse

Supports secure and non-secure world in eFuse

Backup eFuse information by using SID_SRAM

Enable double-bit check by parameter definition

Supports data scrambling

Supports reading and writing protection

64-bit available secure OEM space and. 160-bit available non-secure OEM space

3.11.3 SMC

The SMC is always secure.and can only be accessed by secure CPU
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e Setsthe secure area of DRAM

3.11.4 SPC

e The SPCisalways secure and can only be accessed by secure CPU
e Setsthe secure area of peripherals

3.11.5 TZMA

e TheTZMAis always secure and can only be accessed by secure CPU
e Setsthe secure area of SRAM

3.12 Package

ED-FCCSP 570 balls, 15 mm x 15 mm body size, 0.951 mm height (maximum), 0.5 mm & 0.4 mm
mixed ball pitch, 0.27 mm ball size
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4  Pin Description

4.1 Pin Characteristics

The following tables list the characteristics of the device pins from the following seven aspects.
[1] Ball#: Package ball numbers associated with each signal.
[2] Pin Name: The name of the package pin.
NC means these pins are not connected.
[3] Type:Denotes the signal direction
[{Input),
O (Output),
I/O (Input/Output),
OD (Open-Drain),
A (Analog),
Al (Analog Input),
AO (Analog Output),
P (Power),
G (Ground),
N/A (Not Applicable)
[4] Ball:Reset State: The state of the terminal at reset.
><><PU: Pull Up
PD: Pull Down
Z: High Impedance >~ |
N/A: Not Applicablez\“y

[5] Pull Up/Down: Denotes the presence of an internal pull-up or pull-down resistor. Pull-up and
pull-down resistors can be enabled or disabled via software.

PU: Internal pull-up

PD: Internal pull-down

PU/PD: Internal pull-up and pull-down
N/A: Not Applicable

[6] Default Buffer Strength: Defines the debfault drive strength of the associated output buffer.
The maximum drive strength of each GPIO is 6 mA.

N/A means Not Applicable.
[7] 1/0 Power Supply: The voltage supplies for the |0 buffers of the terminal.
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N/A means Not Applicable.

[8] COMBO-PHY-SERDES: It is the combo PHY of DP1.4b, eDP1.4, and USB3.1. USB3.1 interacts
with external devices through COMB0-PHY-SERDES or COMB1-PHY-SERDES.

[9] COMB1-PHY-SERDES: It is the combo PHY of PCle3.0 and USB3.1. USB3.1 interacts with
external devices through COMB0-PHY-SERDES or COMB1-PHY-SERDES.

4.1.1 DRAM

Table 4-1 DRAM Pin Characteristics

Ball#! :':m el Type'* z:;tel[ifset E:l/l%wn@ E:rf:: glthz]Uffer 1/0 Pg\:gzr Supply !

IAF10 | SCA3B |0 N/A /A N/A VCG-DRAM/VCC-DRAML
ATI5S [SCKN-B | O N/A N/A N/A VCC-DRAM/VCC-DRAML
AT14  |SCKP-B |0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AE16 | SCAS-A |0 N/A N/A N/A VEC-DRAM/VCC-DRAML
1AB16 | SCA4-A |0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AF16 |SCA2A | O N/A N/A N/A VCC-DRAM/VCC-DRAML
1AC16 | SCA3-A | O N/A N/A N/A VCC-DRAM/VCC-DRAML
1AE10 | SCA2B | O N/A N/A N/A VCC-DRAM/VCC-DRAML
1AE14 | SCAL-A |0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AC14 | SCAO-A: | O N/A N/A N/A VCC-DRAM/VCC-DRAML
1AF12 | SCA0B | O N/A N/A N/A VCC-DRAM/VCC-DRAML
IAC10 [SCAS-B | O N/A I N/A N/A VCC-DRAM/VCC-DRAML
1AF14 |SCSI-A | O NA S NA N/A VCC-DRAM/VCC-DRAML
IABI0 |SCA4B [0 | N/A N/A N/A VCC-DRAM/VCC-DRAML
1AE12 | SCAL-B [0 |N/A N/A N/A VCC-DRAM/VCC-DRAML
AT23 | SCKP-A | O N/A N/A N/A VCC-DRAM/VCC-DRAML
AT22 | SCKN-A | O N/A N/A N/A VCC-DRAM/VCC-DRAML
AT19 | SATO 0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AB12 | SDTO 0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT21 | SCS0-AT |0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT16 | SCKEO-B | O N/A N/A N/A VCG-DRAM/VCC-DRAML
AU16 |SCKEL-B |0 N/A N/A N/A VCC-DRAM/VCC-DRAML
ATI8 |SCS1-B |0 N/A N/A N/A VCC-DRAM/VCC-DRAML
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Ba%’i@Q ;Ianmeg Typel E:alf@%%&t E:l/lDownE Ef::glfch?éig@Q I/O Power Supply”

AU18 SCS0-B O N/A N/A N/A VCC-DRAM/VCC-DRAML
AU24 SCKEO-A 0o N/A N/A N/A VCC-DRAM/VCC-DRAML
AU21 SCKE1-A O N/A N/A N/A VCC-DRAM/VCC-DRAML
1AC12 | SRST 0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AU33 WCKON-A | 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT33 WCKOP-A | 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT31 SDQSON 1/O N/A N/A N/A VCC-DRAM/VCC-DRAML
AT32 SDQSOP 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT34 SDQMO 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AF22 | SDQO 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AU31 | SDQ1 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AC20 | SDQ2 1/O N/A N/A N/A VCC-DRAM/VCC-DRAML
1AE22 | SDQ3 /O N/A N/A N/A VCC-DRAM/VCC-DRAML
AT35 SDQ4 1/O N/A N/A N/A VCC-DRAM/VCC-DRAML
AU36 SDQ5 I/O N/A N/A N/A VCC-DRAM/VCC-DRAML
1AB20 | SDQ6 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AE24 | SDQT 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT28 WCKIN-A | 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AU28 | WCK1P-A | 1/O N/A / N/A N/A VCC-DRAM/VCC-DRAML
AU27 | SDQSIN | 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT27 SDQS1P /0 . N7A N/A N/A VCC-DRAM/VCC-DRAML
1AF20 | SDQM1 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AF18 | SDQS8 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AU25 SDQ9 1/O N/A N/A N/A VCC-DRAM/VCC-DRAML
1AE18 | SDQ10 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT25 SDQ11 1/O N/A N/A N/A VCC-DRAM/VCC-DRAML
1AE20 | SDQ12 1/0 N/A N/A < N/A VCC-DRAM/VCC-DRAML
AT29 SDQ13 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AC18 | SDQ14 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AU30 SDQ15 1/O N/A N/A N/A VCC-DRAM/VCC-DRAML
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Ba%’i@Q ;Ianmeg Typel E:alf@%%&t E:l/lDownE Ef::glfch?éig@Q I/O Power Supply”
1AE6 WCKOP-B | I/O N/A N/A N/A VCC-DRAM/VCC-DRAML
1AF6 WCKON-B | 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT11 SDQS2N | 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT10 SDQS2P 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AC8 SDQM2 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AC6 SDQ23 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT9 SDQ22 1/O N/A N/A N/A VCC-DRAM/VCC-DRAML
1ABS SDQ21 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AU9 SDQ20 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AF8 SDQ19 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AU12 | SDQ18 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AU13 SDQ17 1/O N/A N/A N/A VCC-DRAM/VCC-DRAML
1AE8 SDQ16 1/O N/A N/A N/A VCC-DRAM/VCC-DRAML
AUG6 WCK1P-B | 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT6 WCKIN-B | 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AUT SDQS3N | 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT7 SDQS3P 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AF2 SDOM3 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT3 o SDQ31 1/O N/A / N/A N/A VCC-DRAM/VCC-DRAML
1AE2 SDQ30 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AU4 SDQ29 /0 . N?A N/A N/A VCC-DRAM/VCC-DRAML
AT4 SDQ28 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AC4 SDQ27 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AB6 SDQ26 1/O N/A N/A N/A VCC-DRAM/VCC-DRAML
1AF4 SDQ25 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AE4 SDQ24 1/O N/A N/A N/A VCC-DRAM/VCC-DRAML
AT20 SZQ < Al N/A N/A < N/A VCC-DRAM/VCC-DRAML
1W10 | VCC-DRAM | P N/A N/A N/A N/A

1W11 | VCC-DRAM | P N/A N/A N/A N/A
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| Pin Ball R@%t Pull Default Buff@Q
[y 3] M
Bay& Name Type™ Sta@@ Up/Down’! Strength[_%Q l/O Power Supply©
VCC-
1W15 p N/A N/A N/A N/A
DRAML / / / /
VCC-
1Y14 p N/A N/A N/A N/A
DRAML
VCC-
1v14 P N/A N/A N/A N/A
DRAML
1U13 | VDD-DRAM | P N/A N/A N/A N/A
1V8 VDD-DRAM | P N/A N/A« N/A N/A
1W17 | VDD-DRAM | P N/A N/A N/A N/A
1W18 VDD-DRAM | P N/A N/A N/A N/A
1U8 VDD-DRAM | P N/A N/A N/A N/A
VDD18-
1V12 N/A N/A N/A N/A
oram | P / / / /
4.1.2 RTC
Table 4-2 RTC Pin Characteristics
Pin Ball Reset | Pull Default Buffer
[1] 3] 71
GeRiS Name!? Type™ State”! Up/Down! | Strength!® /O Power Supply
W37 X32KIN Al N/A N/A N/A VCC-RTC
V37 X32KOUT | AO N/A N/A N/A VCC-RTC
u36 ! X32KFOUT | AO, 0D | N/A N/A N/A VCC-PM
1P25 |VCC-RTC |P N/A ' N/A N/A N/A
S
1P23 RTC-VIO p 200 N/A N/A N/A N/A
4,1.3 PLL
Table 4-3 PLL Pin Characteristics
Pin Ball Reset | Pull Default Buffer
[1] 3] 71
GeRiS Name!? Type™ State”! Up/Down! | Strength!® \/0 Power Supply
1T26 PLLTEST AO,OD | N/A N/A N/A VCC-DCXO
CPU-
1P26 PLLTEST AO,OD | N/A N/A N/A VCC-DCXO
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4,1.4 DCXO
Table 4-4 DCXO Pin Characteristics
. O
Pin %all Reset | Pull Defg@ﬁ Buffer <O
Ball#.l Typell I/O Power S Lyl
Namel!? P Statel” Up/Downl! | Strength!® / Wer Supply
Y36 DXIN Al N/A N/A N/A VCC-DCXO
AA36 DXOUT AO N/A N/A N/A VCC-DCXO
REFCLK-
AB37 AO N/A N/A N/A VCC-DCXO
ouT
1T24 WREQIN- | I N/A N/A N/A VCC-10
DXLDO-
1721 p N/A N/A N/A N/A
obT / / / /
1T20 ~ | VCC-DCXO | P N/A N/A N/A N/A
VCC-
1J21 p N/A N/A N/A N/A
J DCXO01 / / / /
VCC-
1J11 p N/A N/A N/A N/A
J DCX02 / / / /
4.1.5 GPIO Groups
4.1.5.1 PortB
Table 4<5 Port B Pin Characteristics
Q%V e Q%\/
in Ball Reset Pull Default Buffer
Ball# Typel! 1/0 Power S Lyl
<>Q Name® yp State[_%Q Up/Downl! | Strength® / Wer supply
AE1 PBO 1/0 zZ PU/PD 4 mA VCC-10
AE2 PB1 I/O AS % PU/PD 4 mA VCC-I0
1U2 PB2 1/0 Z PU/PD 4 mA VCC-10
1U3 PB3 1/0 Z PU/PD 4 mA VCC-IO
AF2 PB4 I/O Z PU/PD 4 mA VCC-IO
AG2 PB5 1/0 Z PU/PD 4 mA VCC-IO
AH1 PB6 I/O Z PU/PD 4 mA VCC-IO
AH2 PB7 1/0 Z PU/PD 4 mA VCC-10
AJ2 PB8 I/O Z PU/PD 4 mA VCC-10
1W4 PB9 I/O Z PU/PD 4 mA VCC-IO
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Ba%’f@Q :ianmeg Typel E:;Lﬁgt E:l/lDown 5) Efrf: glt:[élgf@% I/O Power Supply”
1W3 PB10 I/0 Z PU/PD 4 mA VCC-10
4.1.5.2 PortC

Table 4-6 Port C Pin Characteristics
sall | (0o | P |Gt | upfoown | suengtn: | /O Power Supply”
1AD26 PCO 1/0 Z PU/PD 4 mA VCC-PC
1AD25 | PC1 1/0 Z PU/PD 4 mA VCC-PC
1AB23 PC2 1/O VA PU/PD 4 mA VCC-PC
1AB24 PC3 1/0 PU PU/PD 4 mA VCC-PC
1Y22 PC4 1/O PU PU/PD 4 mA VCC-PC
AK36 PC5 1/0 Z PU/PD 4 mA VCC-PC
AL36 PC6 1/O PU PU/PD 4 mA VCC-PC
1Y23 PCT 1/O PU PU/PD 4 mA VCC-PC
AT37 PC8 1/0 Z PU/PD 4 mA VCC-PC
AT36 PC9 1/O VA PU/PD 4 mA VCC-PC
AR36 PC10 1/O VA PU/PD 4 mA VCC-PC
AP36 PCI1 1/0 Z PU/PD 4 mA VCC-PC
1AB26 | PC12 1/0 Z PU/PD 4 mA VCC-PC
AP37 PC13 1/O z 7 |pumpD 4 mA VCC-PC
AN37 PC14 1/O ) z PU/PD 4 mA VCC-PC
AN36 PC15 1/O : Z PU/PD 4 mA VCC-PC
AM36 PC16 1/O VA PU/PD 4 mA VCC-PC
1v21 VCC-PC P N/A N/A N/A N/A

4.1.5.3 PortD
Table 4-7'Port D Pin Characteristics »
iﬁr&\ Ball Reset cpﬁ\ll Default Buffer |

il %ameﬁ R Statel” | Up/Downl® | Strength!® 1/0 Power Supply"”

< <
D2 PDO 1/O VA PU/PD 4 mA VCC-PD/VCC-LVDS
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Ba%’i@Q ;Ianmeg Typel E;lgg@t E:l/lDownE Efrf: glt:[_elgg% I/O Power Supply”
E2 PD1 I/0 Z PU/PD 4 mA VCC-PD/VCC-LVDS
F2 PD2 1/O VA PU/PD 4 mA VCC-PD/VCC-LVDS
F1 PD3 1/0 VA PU/PD 4 mA VCC-PD/VCC-LVDS
Gl PD4 1/O Z PU/PD 4 mA VCC-PD/VCC-LVDS
G2 PD5 1/0 Z PU/PD 4 mA VCC-PD/VCC-LVDS
J1 PD6 I/0 Z PU/PD 4 mA VCC-PD/VCC-LVDS
J2 PD7 1/O VA PU/PD 4 mA VCC-PD/VCC-LVDS
Kl PD8 1/0 Z PU/PD 4 mA VCC-PD/VCC-LVDS
K2 PD9 1/0 Z PU/PD 4 mA VCC-PD/VCC-LVDS
1J4 PD10 1/0 Z PU/PD 4 mA VCC-PD/VCC-LVDS
1J3 PD11 1/O Z PU/PD 4 mA VCC-PD/VCC-LVDS
1G2 PD12 1/O VA PU/PD 4 mA VCC-PD/VCC-LVDS
1G1 PD13 1/O VA PU/PD 4 mA VCC-PD/VCC-LVDS
1J1 PD14 1/O VA PU/PD 4 mA VCC-PD/VCC-LVDS
1J2 PD15 1/0 VA PU/PD 4 mA VCC-PD/VCC-LVDS
M2 PD16 1/O Z PU/PD 4 mA VCC-PD/VCC-LVDS
M1 PD17 1/O VA PU/PD 4 mA VCC-PD/VCC—LVDS
N2 PD18 1/O Z PU/PD 4 mA VCC-PD/VCC-LVDS
N1 » PD19 1/O VA f PU/PD 4 mA VCC-PD/VCC-LVDS
1L3 PD20 1/O YRS 4 PU/PD 4 mA VCC-PD
112 PD21 1/O ZJ PU/PD 4 mA VCC-PD
1L1 PD22 1/0 Z PU/PD 4 mA VCC-PD
P2 PD23 1/O Z PU/PD 4 mA VCC-PD
1IN6 VCC-LVDS | P N/A N/A N/A N/A
IN7 VCC-PD = N/A N/A N/A N/A
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4.1.5.4 PortE

Table 4-8 Port E Pin Characteristics

salt! || TP G | opfoown' | syength | VO Pover susply”
A6 PEO 1/0 Z PU/PD 4 mA VCC-PE
B6 PE1 oD Z PU/PD 4 mA VCC-PE
B5 PE2 1/O VA PU/PD 4 mA VCC-PE
B4 PE3 1/0 Z PU/PD 4 mA VCC-PE
A4 PE4 oD Z PU/PD 4 mA VCC-RPE
1B5 PE5 1/0 VA PU/PD 4 mA VCC-PE
1C5 PE6 1/O Z PU/PD 4 mA VCC-PE
B3 PET 1/O Z PU/PD 4 mA VCC-PE
B2 PES8 1/0 Z PU/PD 4 mA VCC-PE
A2 PE9 1/O VA PU/PD 4 mA VCC-PE
1A3 PE10 I/O Z PU/PD 4 mA VCC-PE
1A1 PE11 1/O Z PU/PD 4 mA VCC-PE
Bl PE12 1/0 VA PU/PD 4 mA VCC-PE
1C3 PE13 1/O VA PU/PD 4 mA VCC-PE
C2 PE14 1/O z PU/PD 4 mA VCC-PE
D1 PE15 /0 z PU/PD 4 mA VCC-PE
1G7 \ICC-PE P N/A 7 | N/A N/A N/A
2
4.1.5.5 PortF A\/\VJ
Table 4-9 Port F Pin Characteristics
Ballit llflianme@ Type™ E:al:;;set E:l/lDownE Ef::;:;ffer l/0 Power Supply
1U1 PFO 1/0 Z PU/PD 4 mA VCC18-PF/VCC-10
AD2 PF1 1/O VA PU/PD 4 mA VCC18-PF/VCC-10
AD1 PF2 1/0 Z PU/PD 4 mA VCC18-PF/VCC-IO
AB2 PF3 1/0 Z PU/PD 4 mA VCC18-PF/VCC-10
1R1 PF4 1/0 Z PU/PD 4 mA VCC18-PF/VCC-IO
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Ba%’i@Q ;Ianmeg Typel E;lgg@t E:l/lDown 5) Efrf: glt:[_elgg% I/O Power Supply”
1R4 PF5 1/0 Z PU/PD 4 mA VCC18-PF/VCC-10
1R3 PF6 1/O VA PU/PD 4 mA VCC18-PF/VCC-10
1U5 VCC-10 P N/A N/A N/A N/A
1U6 VCC18-PF | P N/A N/A N/A N/A
4.1.5.6 PortG
Table 4-10 Port G Pin Characteristics }
Piﬁg&\ Ball Reset ﬁ]\ll Default Buffer N
Ballit Namel? Type™ State” | Up/Downl® | Strength!® 1/ Power Supply"”
IN3 PGO I/0 Z PU/PD 4 mA VCC-PG
IN2 PG1 1/O Z PU/PD 4 mA VCC-PG
IN1 PG2 1/0 VA PU/PD 4 mA VCC-PG
R2 PG3 1/O z PU/PD 4 mA VCC-PG
R1 PG4 1/0 Z PU/PD 4 mA VCC-PG
T2 PG5 I/0 Z PU/PD 4 mA VCC-PG
T1 PG6 1/O VA PU/PD 4 mA VCC-PG
V2 PG7 1/O VA PU/PD 4 mA VCC-PG
V1 PG8 1/O Z PU/PD 4 mA VCG-PG
W2 | PGS 1/0 VA L PU/PD 4 mA VCC-PG
W1 PG10 1/O Z /XV PU/PD 4 mA VCC-PG
Y2 PG11 1/O z PU/PD 4 mA VCC-PG
AA2 PG12 I/O B Z PU/PD 4 mA VCC-PG
AB1 PG13 1/O VA PU/PD 4 mA VCC-PG
AAl PG14 1/0 VA PU/PD 4 mA VCC-PG
1R5 VCC-PG P N/A N/A N/A N/A
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4.1.5.7 PortH

Table 4-11 Port H Pin Characteristics

Balll Pin Type@Q Ball Reset | Pull Default Buffer 1/O Power SupplyﬂQ
Name!Z Statel” Up/Downt! | Strength®
AK1 PHO 1/0 Z PU/PD 4 mA VCC-PH
AK2 PH1 1/0 Z PU/PD 4 mA VCC-PH
1AA2 PH2 1/O VA PU/PD 4 mA VCC-PH
1AAl PH3 I/0 Z PU/PD 4 mA VCC-PH
ALl PH4 1/O Z PU/PD 4 mA VCC-RPH
AM2 PH5 1/0 Z PU/PD 4 mA VVCC-PH
AN1 PH6 1/O Z PU/PD 4 mA VCC-PH
AL2 PH7 1/O Z PU/PD 4 mA VCC-PH
AP1 PH8 1/0 Z PU/PD 4 mA VCC-PH
1AC1 PH9 1/O VA PU/PD 4 mA VCC-PH
1AE1 PH10 I/O VA PU/PD 4 mA VCC-PH
1AC2 PH11 1/O Z PU/PD 4 mA VCC-PH
AT2 PH12 1/0 /A PU/PD 4 mA VCC-PH
AP2 PH13 1/O VA PU/PD 4 mA VCC-PH
AR2 PH14 1/O z PU/PD 4 mA VCC-PH
AT1 PH15 1/O Z PU/PD 4 mA VCC-PH
AU2 PH16 1/O Z /v‘ PU/PD 4 mA VCC-PH
1W6 VCC-PH = N/A / N/A N/A N/A
A\/\
4.1.5.8 PortJ
Table 4-12 Port J Pin Characteristics
Balli™ :ianme@ Type” E:::L:zset E:l/lDown@ gterfea:glt:gffer /O Power Supply™
1E2 PJ22 1/O VA PU/PD 4 mA VCC-PJ
1E1 PJ23 1/0 Z PU/PD 4 mA VCC-RJ
1C2 PJ24 1/O Z PU/PD 4 mA VCC-PJ
1C1 PJ25 1/0 Z PU/PD 4 mA VCC-PJ
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Ba%’f@Q ;Ianmeg Typel E;lgg@t E:l/lDown 5) Efrf: glt:[_elggé I/O Power Supply”
1E3 PJ26 1/0 Z PU/PD 4 mA VCC-PJ
1E4 PJ27 1/O VA PU/PD 4 mA VCC-PJ
1L6 VCC-PJ = N/A N/A N/A N/A
4.1.5.9 PortK
Table 4-13 Port K Pin Characteristics
Ball# Zg@\%; Typel E:;Lestet ;u;é\\%!gown - E:::;:g frer I/?@ %E\soﬁler Supply"”
1D11 PKO 1/O VA PU/PD 4 mA VCC-PK/VCC-MCSI
1C11 PK1 I/0 Z PU/PD 4 mA VCC-PK/VCC-MCSI
1B11 PK2 1/O Z PU/PD 4 mA VCC-PK/VCC-MCSI
1A11 PK3 1/0 VA PU/PD 4 mA VCC-PK/VCC-MCSI
1B7 PK4 1/0 Z PU/PD 4 mA VCC-PK/VCC-MCSI
1A7 PK5 1/0 Z PU/PD 4 mA VCC-PK/VCC-MCSI
1B9 PK6 1/O Z PU/PD 4 mA VCC-PK/VCC-MCSI
1A9 PKT 1/O VA PU/PD 4 mA VCC-PK/VCC-MCSI
1E9 PK8 1/0 z PU/PD 4 mA VCC-PK/VCC-MCSI
1D9 PK9 1/O Z PU/PD 4 mA VCG-PK/VCC-MCSI
B16 | PK10 1/0 VA PU/PD 4 mA VCC-PK/VCC-MCSI
B17 PK11 1/0 z 7 PU/PD 4 mA VCC-PK/VCC-MCSI
Al5 PK12 1/O |z” PU/PD 4 mA VCC-PK/VCC-MCSI
Al6 PK13 1/O B Z PU/PD 4 mA VCC-PK/VCC-MCSI
B13 PK14 1/O VA PU/PD 4 mA VCC-PK/VCC-MCSI
B14 PK15 1/0 VA PU/PD 4 mA VCC-PK/VCC-MCSI
Al2 PK16 1/0 Z PU/PD 4 mA VCC-PK/VCC-MCSI
Al3 PK17 1/0 Z PU/PD 4 mA VCC-PK/VCC-MCSI
Bll PK18 » 1/0 Z PU/P}D 4 mA VCC-PK/NCC-MCSI
B12 PK19 1/O VA PU/PD 4 mA VCE-PK/VCC-MCSI
A10 PK20 1/O Z PU/PD 4 mA VCC-PK/VCC-MCSI
B10 PK21 1/0 Z PU/PD 4 mA VCC-PK/VCC-MCSI
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Ba%’i@Q ;Ianmeg Typel E;lgg@t E:l/lDownE Efrf: glt:[_elgg% I/O Power Supply”
B9 PK22 1/O Z PU/PD 4 mA VCC-PK/VCC-MCSI
A9 PK23 1/O VA PU/PD 4 mA VCC-PK/VCC-MCSI
B7 PK24 1/0 Z PU/PD 4 mA VCC-PK/VCC-MCSI
B8 PK25 1/0 Z PU/PD 4 mA VCC-PK/VCC-MCSI
1H11 | VCC-PK = N/A N/A N/A N/A
1G9 VCC-MCSI | P N/A N/A N/A N/A
4.1.5.10Port L
Table 4-14 Port L Pin Characteristics
M37 PLO 1/0 PU PU/PD 4 mA VCC-PL
M36 PL1 1/O PU PU/PD 4 mA VCC-PL
L36 PL2 1/O Z PU/PD 4 mA VCC-PL
K36 PL3 1/0 Z PU/PD 4 mA VCC-PL
K37 PL4 1/O VA PU/PD 4 mA VCC-PL
J37 PL5 1/O VA PU/PD 4 mA VCC-PL
H36 PL6 1/O Z PU/PD 4 mA VCGPL
G36 | PLY 1/0 Z L PU/PD 4 mA VCC-PL
G37 PL8 1/0 Z /J PU/PD 4 mA VCC-PL
F37 PL9 1/O z PU/PD 4 mA VCC-PL
1B26 PL10 1/O B Z PU/PD 4 mA VCC-PL
1B25 PL11 1/O VA PU/PD 4 mA VCC-PL
1H26 PL12 1/0 Z PU/PD 4 mA VCC-PL
1H25 PL13 1/0 Z PU/PD 4 mA VCC-PL
1M23 | VCC-PL p N/A N/A N/A N/A
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41.5.11Port M

Table 4-15 Port M Pin Characteristics

salls | TR | e | Gpbowns | swengihe | VO Power Supply”
T37 PMO /0 Z PU/PD 4 mA VCC-PM

R37 PM1 /0 Z PU/PD 4 mA VCC-PM

P36 PM2 /0 VA PU/PD 4 mA VCC-PM

R36 PM3 /0 Z PU/PD 4 mA VCC-PM

N37 PM4 /0 Z PU/PD 4mA VCC-PM

N36 PM5 /0 Z PU/PD 4 mA VCC-PM

1P22 | VCC-PM | p N/A N/A N/A N/A

4.1.6 USB2.0 DRD

Table 4-16 USB2.0 DRD Pin Characteristics

Pin Ball Reset | Pull Default Buffer
Ball#!l Typel! I/OP S Ly
@ Name ype Statel® Up/Down! | Strengthl®) /O Power Supply
VCC33-USB/VC(C33-18-
D36 USBO-DM | Al/O N/A N/A N/A /
USB
VCC33-USB/VCC33-18-
D37 USBO-DP | AI/O N/A N/A N/A /
USB
SBO- VCC33-USB/VCC33-18-
1B23 u AO N/A N/A N/A /
o REXT USB
3
VDDO08- g
1D21 p N/A N/A N/A N/A
b | / / /
VCe33 5
1E19 p N/A N/A N/A N/A
USB / / / /
VCC33-18-
1F19 UsB P N/A N/A N/A N/A
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4.1.7 USB2.0 Host
Table 4-17 USB2.0 Host Pin Characteristics
. S
Pin %all Reset | Pull Defg@ﬁ Buffer &
Ball#.l Typell I/O Power S Lyl
Namel!? P Statel” Up/Downl! | Strength!® / Wer Supply
VCC33-USB/VCC33-18-
F36 USB1-DM Al/O N/A N/A N/A
USB
VCC33-USB/VC(C33-18-
E36 USB1-DP Al/O N/A N/A N/A /
USB
USB1- VCC33-USB/VCC33-18-
1A25 AO N/A N/A N/A /
REXT USB
4.1.8 USB2.0 PHY
Table 4-18 USB2.0 PHY Pin Characteristics
S O
Pin ‘Ball Reset | Pull Defag[t%uffer <
Ball# Typel3! I/O Power Supply”
Name2! YPE™ | state Up/Down! | Strength!® /O Power Supply .
VCC33-USB2-U2/
B37 USB2-DM Al/O N/A N/A N/A
VCC33-18-USB2-U2
VCC33-USB2-U2/
C36 USB2-DP | Al/O N/A N/A N/A
VCC33-18-USB2-U2
USB2- VCC33-USB2-U2
1A23 AO N/A N/A N/A /
REXT VCC33-18-USB2-U2
VCC33-
1F17 p N/A N/A N/A N/A
USB2-U2 / / / /
VCC33-18- 4
1D1 p N/A N/A N/A N/A
J USB2-U2 £ / / /

<
A

4.1.9 COMBO-PHY-SERDES

Table 4-19 COMBO-PHY-SERDESE! Pin Characteristics

Pin Ball Reset | Pull Default Buffer

Ball#!! Typet! I/O Power Supply!”!
Namel!? P Statel” Up/Downl! | Strength!® / Wer Supply
COMBO-

B25 TXOP AO N/A N/A N/A VDD-SYS
COMBO-

A25 TYON AO N/A N/A N/A VDD-SYS
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4.1.10 eDP1.4b/DP1.4 AUX PHY

Table 4-20 eDP1.4b/DP1.4 AUX PHY Pin Characteristics

Confidential
| Pin Ball Reset | Pull Default Buffer-
Ball#/ Type'! 1/0 Power Supply!”!
Qﬁy Namel? U Statel® Up/Down’ | Strengthl® /O Power Supply
COMBO-
B32 A N/A N/A N VDD-SY
3 T3P 0] / / /A SYS
COMBO-
B31 AO N/A N/A N/A VDD-SYS
TX3N
COMBO-
B29 Al/O N/A N/A N/A VDD-SYS
REF-CLKP
COMBO-
B2 Al N/A N/A N/A VDD-SY
8 REF-CLKN /0 / / / SYS
COMBO-
1A19 Al/O N/A N/A N/A VDD-SYS
CMN-REXT / / / /
COMBO-
A27 Al/O N/A N/A N/A VDD-SYS
TX1P
COMBO-
B27 Al/O N/A N/A N/A VDD-SYS
TXIN
COMBO-
A Al N/A N/A N/A VDD-SY
30 TXP /O / / / SYS
COMBO-
B Al N/A N/A N/A VDD-SY
30 TN /O / / / SYS
AVDD-C-
1F15 P N/A N/A N/A N/A
COMBO / / / /
AVDD-D-
1G15 P N/A N/A N/A N/A
| comso / / / /
1E15 | A0 Tp N/A 4 N/A N/A N/A
COMBO .
/\<\

Pin Ball Reset | Pull Default Buffer
Ball#l Typel! /O Power Supply™

Name!? yp State”! Up/Down! | Strength!® / PPYY
A24 EDP-AUXP | Al/O N/A N/A N/A AVDD-H-COMBO
B24 EDP-AUXN | Al/O N/A N/A N/A AVDD-H-COMBO
1A15 AUX-HPD Al N/A N/A N/A VCC-I10

AVDD-
1H13 p N/A N/A N/A N/A

HPD-AUX / / / /
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4.1.11 COMB1-PHY-SERDES
Table 4-21 COMB1-PHY-SERDES 1 Pin Characteristics
. S
Pin %all Reset | Pull Defg@ﬁ Buffer &
Ball#.l Typell I/O Power S Lyl
Namel!? P Statel” Up/Downl! | Strength!® / Wer Supply
A36 COMBL- 1 1o N/A N/A N/A VDD-SYS
TXOP
COMB1-
B36 AO N/A N/A N/A VDD-SYS
TXON
COMB1-
B35 Al N/A N/A N/A VDD-SY
RXOP < / / , / 3
COMB1-
B34 Al N/A N/A N/A VDD-SY
3 RXON / / / SYS
A34 COMBI- Al/O N/A N/A N/A VDD-SYS
REF-CLKP
COMB1-
A33 Al/O N/A N/A N/A VDD-SYS
REF-CLKN
COMB1-
1C19 Al/O N/A N/A N/A VDD-SYS
REXT
4.1.12 HDMI
Table 4-22.HDMI Pin Characteristics
Q7 R R
Pi@&\\\ Ball Reset | Pull Default Buffer NN
Name! P State”) - | Up/Down®l | Strength® 4! Wer Supply
B21 HTXOP AO N/A / N/A N/A VCC18-HDMI
A21 HTXON AO N/A N/A N/A VCC18-HDMI
B19 HTX1P AO N N/A N/A N/A VCC18-HDMI
B20 HTX1IN AO N/A N/A N/A VCC18-HDMI
B18 HTX2P AO N/A N/A N/A VCC18-HDMI
Al8 HTX2N AO N/A N/A N/A VCC18-HDMI
A22 HTXCP AO N/A N/A N/A VCC18-HDMI
B22 HTXCN AO N/A N/A N/A VCC18-HDM|
1A13 HSCLE™ " oD N/A N/A N/A OD-PAD
1B13 HSDA oD N/A N/A N/A OD-PAD
1C13 HCEC o) N/A N/A N/A OD-PAD
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| Pin Ball Reset | Pull Default Buff
5 3] es e U
Bay& Name Type™ Sta@@ Up/Down’! Strength[_%Q l/O Power Supply©
1E13 HHPD Al N/A N/A N/A OD-PAD
1D13 HREXT AO N/A N/A N/A VCC18-HDMI
VCC18-
1F13 p N/A N/A N/A N/A
HDMI
VDDO8-
1G13 P N/A N/A N/A N/A
HDMI
4,1.13 UFS
Table'4-23 UFS Pin Characteristics
| Pin Ball R@@t Pull Default Buff
[ 3] & M
Bag&_ NamelZ Type™ Stat@@ Up/DownE! Strength[_%<> /O Power Supply™
AE37 UFS-TX0-P | AO N/A N/A N/A VDD-SYS
AE36 UFS-TX0-N | AO N/A N/A N/A VDD-SYS
AG36 | UFS-RX0-P | Al N/A N/A N/A VDD-SYS
AG37 UFS-RX0-N | Al N/A N/A N/A VDD-SYS
AD37 UFS-TX1-P | AO N/A N/A N/A VDD-SYS
AD36 UFS-TX1-N | AO N/A N/A N/A VDD-SYS
AH36 UFS-RX1-P | Al N/A N/A N/A VDD-SYS
AH37 UFS-RX1-N | Al N/A NY/A N/A VDD-SYS
1V26 - |'UFS-REXT | AO N/A N/A N/A VDD-SYS
1Y25 UFS-REFM | Al N/A N/A N/A VDD-SYS
1Y26 UFS-REFP | Al ) N/A N/A N/A VDD-SYS
UFS-RST-
1Y24 N oD N/A N/A N/A VCC-PC
1Vv20 VCC-UFS p N/A N/A N/A N/A
1v22 VDD-UFS | P N/A N/A N/A N/A
4,1.14 CK-ST
Table 4<24 CK-ST Pin Characteristics
@l@v [l P ( faul ff <>%®
in Ba Rese@ Pu Default Buffer
Ball# Typel! 1/0 Power S Lyl
QQ Name!Z U State[_%Q Up/Downt! | Strength®® / R
1K25 CK-SELO | PU PU N/A VCC-RTC
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| Pin Ball Reset | Pull Default Buff
5 3] es e U
Bay& Name Type™ Sta@@ Up/Down’! Strength[_%Q l/O Power Supply©
1K26 CK-SEL1 | PU PU N/A VCC-RTC
4.1.15 GPADC
Table 4-25 GPADC Pin Characteristics
Pin Ball Reset | Pull Default Buffer
[ 3] ul
Balli™ Name? Type= Statel®) Up/Down! | Strengthl®) /O Power Supply™
BOOT-
1D24 SEL- < Al N/A N/A< N/A VCC-ABRC
GPADCO-0
BOARD-ID-
1D2 Al N/A N/A N/A VCC-AD
> GPADCO-1 / / / cc ¢
BOARD-ID-
1D26 Al N/A N/A N/A VCC-ADC
GPADCO-2 / / /
1F24 GPADCO-3 | Al N/A N/A N/A VCC-ADC
1F25 GPADCO-4 [ Al N/A N/A N/A VCC-ADC
1H23 GPADCO-5 | Al N/A N/A N/A VCC-ADC
1H24 GPADCO-6 | Al N/A N/A N/A VCC-ADC
1H22 VCM-ADC AO N/A N/A N/A VCC-ADC
VREFP-
1F21 ADE p N/A N/A N/A N/A
| VREFN-
1F22 e G N/A 7 | N/A N/A AGND
® v
oY
4.1.16 LRADC o8
Table 4-26 LRADC Pin Characteristics
Pin Ball Reset | Pull Default Buffer
[1] 3] 7
Balli#= Namel!? Type™ Statel” Up/Downl! | Strength!® l/O Power Supply™
1D23 LRADCO-0 | Al N/A N/A N/A VCC-ADC
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4.1.17 IBIAS
Table 4-27 IBIAS Pin Characteristics
Ball#l :ianmeﬁ Typet Etaalijzset E:l/lDown@ ES??E:; ffer I/O Power Supplymo\>Q
1H21 | VCC-ADC | P N/A N/A N/A N/A
1F23 AGND G N/A N/A N/A AGND
4.1.18 System Control
Table 4-28 System Control Pin Characteristics
T RV Y
Ball#!! ;!?rj\em Typel! E:;L:Vﬁse; %S?j /lDown . Eterfear?glt:[; i3l kéégl};\ower Supply'”
1W1 FEL I PU PU N/A VCC-10
1W2 JTAG-SEL | | PU PU N/A VCC-10
1M25 TEST I PD PD N/A VCC-RTC
1M26 NMI oD N/A N/A N/A VCC-RTC
1M24 RESET oD N/A N/A N/A VCC-RTC
VCC-
1W5 EFUSE P N/A N/A N/A N/A
4.1.19 Power
Table4-29 Power Pin Characteristics
Ba[<|> @Q Zi:me@ Type" Efa“@% E:l/lDown@ E:rf:glt:;g@ I/O Power Supply”
IM20 VDD-CPUS | P ) WA N/A N/A N/A
1J18 vDD-CPUB [P | N/A N/A N/A N/A
1J19 VDD-CPUB | P N/A N/A N/A N/A
1K14 | VDD-CPUB | P N/A N/A N/A N/A
1K15 VDD-CPUB | P N/A N/A N/A N/A
1K16 VDD-CPUB | P N/A N/A N/A N/A
1K17 | VDD-CPUB | P N/A N/A N/A N/A
1K19 VDD-CPUB | P N/A N/A N/A N/A
1L15 VDD-CPUB | P N/A N/A N/A N/A
1L16 VDD-CPUB | P N/A N/A N/A N/A
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Bal<|>ii*[y@Q ;Ianmeg Typel E;lgg@t E:l/lDownE Efrfea: glt:[_elgg% I/O Power Supply”

VDD-
1K21 crusre | N/A N/A N/A N/A

VDD-
1P21 CPULEB P N/A N/A N/A N/A
1118 VDD-CPUL | P N/A N/A N/A N/A
1M16 | VDD-CPUL | P N/A N/A N/A N/A
1M17 | VDD-CPUL | P N/A N/A N/A N/A
1M18 | VDD-CPUL | P N/A N/A > N/A N/A
1M19 | VDD-CPUL | P N/A N/A N/A N/A
1P17 VDD-CPUL | P N/A N/A N/A N/A
1P18 VDD-CPUL | P N/A N/A N/A N/A
1P19 VDD-CPUL | P N/A N/A N/A N/A
1T15 VDD-GPU | P N/A N/A N/A N/A
1T16 VDD-GPU | P N/A N/A N/A N/A
1T17 VDD-GPU | P N/A N/A N/A N/A
1T18 VDD-GPU | P N/A N/A N/A N/A
1U18 VDD-GPU P N/A N/A N/A N/A

VDD-=
1R13 gPUFB P N/A N/A N/A N/A
1R8 | VDD-VE = N/A | N/A N/A N/A
1P9 VDD-VE = N/A 7 N/A N/A N/A
1J9 VDD-SYS P A 'N/A N/A N/A N/A
1J10 VDD-SYS | P N/A N/A N/A N/A
1K9 VDD-SYS | P N/A N/A N/A N/A
1L9 VDD-SYS | P N/A N/A N/A N/A
1L10 VDD-SYS | P N/A N/A N/A N/A
1M10 VDD-SYS P N/A N/A N/A N/A
1R12 VDD-SYS | P N/A N/A N/A N/A
1U10 VDD-SYS P N/A N/A N/A N/A
1v18 VDD-SYS | P N/A N/A N/A N/A
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Ball#)
Qﬁr

| Pin

Namel2

Type'”

Ball Reset
State!

Pull
Up/Downl®

Default Buff%

Strength[_%Q

I/O Power Supply!”

1K13

VDD-

N/A

N/A

N/A

SYSFB

N/A

4.1.20 Ground

Table 4-30 Ground Pin Characteristics

Ball#l

Pin Namel2

Type'

Al, A7, A19, A28, A31, A37, B15, B23, B26, B33, H2, J36, L2, T36, U2, V36,
W36, AA37, AB36;AC2, AC36, AF36, AG1, AJ36, AK37,AL37, AN2, AT5, ATS,
AT12, AT13, AT17, AT24, AT26,AT30, AUL, AU10,AU15, AU19, AU22, AU34,
AU37, 1A5, 1A17, 1A21, 1B3, 1B15, 1B17, 1B19, 1B21, 1C7, 1C9, 1C15,
1C17,1C21,1C23, 1D5, 1D7, 1E5, 1E7, 1E11, 1E21, 1F7, 1F9, 1F11, 1F26,
1G3,1G4, 1G5, 1G11, 1G17,1G19, 1H14, 1H17, 1H19, 1J5, 1J6, 1J13, 1K12,
1K22, 1K23, 1K24, 114, 115,107, 1L8, 1111, 1L12, 1L13, 1M11, 1M13, 1M14,
1M21, 1M22, 1N4, IN5, 1N8, IN9, 1N12, IN14, IN15, 1P14, 1P15, 1P24,
1R2, 1R6, 1R7, 1R9, 1R14, 1T12, 1T22, 1T23, 1T25, 1U4, 1U12, 1U21, 1V10,
1V11, 1V16, 1V21, 1V23, 1V24; 1V25, 1W9, 1W16, 1W20, 1Y8, 110, 1Y11,
1Y12, 1Y16, 1Y17, 1AA3, 1AA4, 1AA5, 1AA6, 1AAS, 1AAL0, 1AAL2, 1AA14,
1AAL6, 1AAL7, 1AALS, 1AA20, 1AB14, 1AB18, 1AB25, 1AC3, 1AC22, 1ADA4,
1AD6, 1ADS, 1AD10, 1AD12, 1AD14, 1AD16, 1AD18, 1AD20, 1AD22, 1AD24,
1AF24, 1AF26, 1D15, 1D17, 1E17

GND
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4.2 GPIO Multiplex Function

The following tables provide a description of the GPIO multiplex function.

(1) vore

(1) For each GPIO, Function0 is input function; Functionl is output function; Function10 to Function13 are reserved.

(2) If 12S3 needs to be used, please ensure that the peripheral devices connected to 12S3 signals will not be used with eDP and HDMI interfaces
simultaneously. If you have any question, please contact Allwinner FAE.

(3) If 1254 needs to be used, please ensure that the peripheral devices connected to 1254 signals will not be used with eDP interfaces simultaneously.
If you have any question, please contact Allwinner FAE.

4,2.1 PortB

Table 4-31 Port B Multiplex Function

Pin Name |10 Type Function2 | Function3 | Function4 | Function5 | Function6 Function7 | Function8 | Function9 | Functionl4
DSI-TRIG-
PBO /O UART2-TX UARTO=TX SPI12-CS0 LCDO-DO JTAG-MS PB-EINTO
LCD-TE1
PB1 1/O UART2-RX UARTO-RX | SPI2-CLK LCDO-D1 JTAG-CK PB-EINT1
PB2 1/O UART2-RTS SPI2-MOSI | HDMI-SCL LCDO-D8 JTAG-DO TWIO-SCK PB-EINT2
PB3 1/O UART2-CTS SPI2-MISO. < | HDMI-SDA | LCDO0-D9 JTAG-DI TWIO-SDA PB-EINT3
PB4 1/O PWMO0-0 12S0-MCLK | SPI12-CS1 HDMI-CEC LCDO-D16 TWI1-SCK PB-EINT4
PB5 I/O 12S0-BCLK | SPI2-CS2 PWMO-1 LCDO-D17 TWI1-SDA PB-EINTS
CLK-
PB6 1/O [2S0-LRCK | SPI12-CS3 PWMOQ-2 PWMOQ-8 PB-EINT6
FANOUT1
CLK- 12S0-
PB7 I/O [2S0-DIN1 PWMO0-9 OWAO-IN TWI1-SCK PB-EINT7
FANOUT2 DOUTO fa
PB8 1/0 cLi- 1250<DINQ o PWM1-0 OWAO ouT TWI1 S‘DA PB-EINT8
FANOUT3 DOUT1
12S0- WATCHDOG-
PB9 1/O UARTO-TX 12S0-DIN2 PWM1-1 LCDO-D16 TWI8-SCK TWIO-SCK PB-EINTS
& DOUT2 ; SIG
> 1250- {
PB10 1/0 UARTO-RX [250-DIN3 DOUT3 PWM1-2 LCDO-D17 TWI8-SDA TWIO-SDA PB-EINT10
4.2.2 PortC
Table 4-32 Port C Multiplex Function
Pin Name |10 Type Function2 | Function3 | Function4 | Function5 | Function6 Function7 | Function8 | Function9 | Functionl4
PCO 1/0 NAND-WE SDC2-DS SDC3-DS PC-EINTO
PC1 I/Ob NAND-ALE | SDC2-RST SDC3-RST PC-EINT1
PC2 1/0 NAND-CLE SPI0-MQSI' | SPIFO-MOSI PC-EINT2
PC3 1/0 NAND-CE1 SPI10-CS0 SPIF0-CSO PC-EINT3
PC4 1/O NAND-CEO SPIO-MISO | SPIFO-MISO PC-EINT4
PC5 1/0 NAND-RE SDC2-CLK SDC3-CLK PC-EINT5
PC6 1/O NAND-RBO | SDC2-CMD | SDC3-CMD PC-EINT6
PCT 1/0 NAND-RB1 SPI0-CS1 SPIF0-DQS PC-EINT7
PC8 1/0 NAND-DQ7 | SDC2-D3 SDC3-D3 SPIFO-D7 PC-EINT8
PC9 1/0 NAND-DQ6 | SDC2-D4 SDC3-D4 SPIFO-D6 PC-EINT9
PC10 1/0 NAND-DQ5 | SDC2-D0O SDC3-D0 SPIFO-D5 PC-EINT10
PC11 I/O‘ NAND-DQ4 | SDC2-D5 SDC3-D5 SP‘I FO-D4 PC-EINT11
PC12 1/0 NAND-DQS SPIO-CLK SPIFO-CLK PC-EINT12
PC13 1/0 NAND-DQ3 | SDC2-D1 SDC3-D1 PC-EINT13
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Pin Name | 10 Type Function2 | Function3 | Function4 | Function5 | Function6 Function7 | Function8 | Function9 | Functionl4
PCl4 1/0 NAND-DQ2 | SDC2-D6 SDC3-D6 PC-EINT14
SPIFO-
PC15 1/O NAND-DQ1 | SDC2-D2 SDC3-D2 SPIO-WP WP<SPIFO0- PC-EINT15
D2>
SPIFO-
PCl6 1/0 NAND-DQO | SDC2-D7 SDC3-D7 SPI0-HOLD | HOLD<SPIFO- PC-EINT16
D3>
4.2.3 PortD
Table 4-33 Port D Multiplex Function
Pin Name !I'(:/pe Function2 | Function3 | Function4 | Function5 | Function6 Function7 | Function8 | Function9 | Functionl4
PDO I/O LCDO-D2 LVDS0-DOP | DSIO-DOP | EINK-DO PWMO0-0 PD-EINTO
PD1 1/0 LCDO-D3 LVDSO-DON | DSIO-DON | EINK-D1 PWMO0-1 PD-EINT1
PD2 /O ' LCDO-D4 LVDS0-D1P ;| DSIO-D1P EINK-D2 PWMO0-2 PD-EINT2
PD3 1/0 LCDO-D5 LVDSO-DIN | DSIO-DIN | EINK-D3 PWMOQ-3 PD-EINT3
PD4 1/O LCDO-D6 LVDS0-D2P | DSIO-CKP | EINK-D4 PWMO0-4 PD-EINT4
PD5 I/O LCDO-D7 LVDS0-D2N | DSIO-CKN | EINK-D5 PWMO-5 PD-EINTS5
PD6 I/O LCDO-D10 | LVDSO-CKP | DSIO-D2P EINK-D6 PWMO0-6 PD-EINT6
PD7 1/O LCDO-D11 | LVDSO-CKN | DSIO-D2N | EINK-D7 PWMO-7 PD-EINTTY
PD8 1/0 LCD0O-D12 | LVDSO-D3P | DSIO-D3P EINK-D8 PWMO0-8 PD-EINT8
PD9 1/O LCDO-D13 | LVDSO-D3N | DSIO-D3N | EINK-D9 PWMO-9 PD-EINTS
PD10 1/0 LCDO-D14 | LVDS1-DOP | DSI1-DOP EINK-D10 L AR PWM1-0 PD-EINT10
/DBI-CSX
<7
PD11 1/O | LCDO-D15 | LVDS1-DON~ | DSI1-DON | EINK-D11 PPN PWM1-1 PD-EINTI11
/DBI-SCLK
PD12 I/O LCDO-D18 | LVDS1-D1P | DSI1-D1P | EINK-D12 SPI-MOS] PWM1-2 PD-EINT12
S ¥ /DBI-SDO
f SPI1-MISO/DBI-
PD13 I/O LCDO-D19 | LVDS1-DIN | DSI1-DIN | EINK-D13 | SDI/DBI-TE/DBI- PWM1-3 PD-EINT13
DCX
PD14 I/O LCDO-D20 | LVDS1-D2P | DSI1-CKP | EINK-D14 SPIL-HOLD/DEI- UART3-RTS PD-EINT14
DCX/DBI-WRX
PD15 1/O LCDO-D21 | LVDS1-D2N | DSI1-CKN | EINK-D15 | SPI1-CS1 UART3-CTS PD-EINT15
PD16 I/O LCDO-D22 | LVDS1-CKP | DSI1-D2P | EINK-OEH | TWI2-SCK UART3-TX PD-EINT16
PD17 t/O LCDO-D23 | LVDS1-CKN¥ | DSI1-D2N | EINK-LEH | TWI2*SDA UART3-RX PD-EINT1¥
PD18 I/O LCDO-CLK | LVDS1-D3P | DSI1-D3P | EINK-CKH /S;IBIHV_VEP UART4-RTS PD-EINT18
PD19 1/O LCDO-DE LVDS1-D3N | DSI1-D3N | EINK-STH | PWM1-5 UART4-CTS PD-EINT19
PD20 1/0 LCDO- PSITRIG- TWIO-SCK | EINK-CKV | PCIE-CLKREQN UART4-TX TWI3-SCK PWMOQ-2 PD-EINT20
HSYNC LCD-TE1
LCDO- EINK-
PD21 I/O VSYNC TWIO-SDA MODE PCIE-WAKEN UART4-RX TWI3-SDA PWMO-3 PD-EINT21
PD22 1/0 PWMO-4 EINK-STV | PCIE-PERSTN TWIO-SCK | TWI2-SCK | PWM1-4 PD-EINT22
PD23 I/O PWMO0-5 PCIE-CLKREQN TWIO-SDA TWI2-SDA PWM1-5 PD-EINT23
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424 PortE
Table 4-34 Port E Multiplex Function
. . . . . . . . . Functionl
Pin Name | IO Type | Function2 Function3 Function4 Function5 Function6 | Function7 | Function8 | Function9 4
AN AN A A
‘ NCSIO- ‘
PEO 1/O MCSIO-MCLK | CSIO-XHS SPI3-CSO YART6-TX PE-EINTOQ
HSYNC
NCSIO-
PE1 oD TWI2-SCK CSI1-XHS SPI3-CLK UART6-RX PE-EINT1
VSYNC
CSI0-XVS- NCSIO- UART6-
PE2 I/O TWI2-SDA SPI3-MOSI PE-EINT2
FSYNC PCLK RTS
CSI1-XVS- UART6-
PE3 1/0 TWI3-SCK PWMO0-0 SPI3-MISO NCSIO-D1 PE-EINT3
FSYNC CTS
UARTG6-
PE4 oD TWI3-SDA LEDC PWMO0-1 SPI3-CS1 NCSI0-DO i PE-EINT4
NCSIO- UARTG6-
PES5 /O MCSI1-MCLK PWMO0-2 PE-EINT5
MCLK DSR
12S3- 12S3-
CLK- UARTG6-
PE6 1/O HDMI-CEC DINO<MUX- DOUT1<MUX- NCSI0-D2 PE-EINT6
FANOUT1 DTR
HDMI-EDP> HDMI-EDP>
CLK 12S3-
PET7 1/0 HDMI-SCL BCLK<MUX- NCSIO-D3 | TWI11-SCK PE-EINTTY
FANOUT2
HDMI-EDP>
12S3-
CLK-
PES8 I/O HDMI-SDA LRCK<MUX- NCSIO-D4 | TWI11-SDA PE-EINT8
FANOUT3
HDMI-EDP>
12S3- A
; TCON- o1 _
PES 1/O MCSI2-MCLK MCLK<MUX- NCSIO-D5 UART6-RI PE-EINT9
FSYNCO
HDMI-EDP>
12S3- 12S3-
TCON- UART1-
PE10 1/O TWI4-SCK ' DIN3<MUX- | DOUT3<MUX- NCSI0-D6 PE-EINT10
- | FSYNC1 5 RTS
HDMI-EDP> HDMI-EDP>
12S3- 12S3-
PCIE- UART1-
PE11l 1/0 TWI4-SDA SPI13-MISO DIN2<MUX- DOUT2<MUX- NCSIO-D7 PE-EINT11
CLKREQN CTS
HDMI-EDP> HDMI-EDP>
12S3- 12S3- oCIE
PE12 I/O SPI3-CSO DOUTO<MUX- | DIN1<MUX- WAKEN UART1-TX PE-EINT12
HDMI-EDP> | HDMI-EDP>
' PCIE-
PE13 1/O SPI3-CLK UART1-RX PE-EINTI3
PERSTN
PCIE-
PE14 I/O SPI3-MOSI PWM1-8 IR-RX TWI9-SCK PE-EINT14
CLKREQN
PE15 1/O SPI3-CS1 PWM1-9 IR-RX TWI9-SDA PE-EINT15
42,5 PortF
Table 4-35 Port F Multiplex Function
Pin Name |10 Type Function2 | Function3 | Function4 | Function5 | Function6é | Function7 | Function8 | Function9 | Functionl4
PFO 1/0 SDC0-D1 JTAG-MS UART5-RTS | TWI2-SCK PF-EINTO
PF1 |/O! SDCO-CMD | JTAG-DO PF-EINT1
PF2 I/O SDCO-CLK UARTO-TX PF-EINT2
PF3 1/O SDCO0-DO JTAG-DI UART5-CTS | TWI2-SDA PE-EINT3
PF4 I/O SDCO0-D3 UARTO-RX UART5-RX PF-EINT4
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Pin Name |10 Type Function2 | Function3 | Function4 | Function5 | Function6é | Function7 | Function8 | Function9 | Functionl4
PF5 1/O SDCO0-D2 JTAG-CK UART5-TX PF-EINTS
PF6 /0 PF-EINT6
4.2.6 PortG
Table 4-36 Port G Multiplex Function
Pin @ne 10 Type Function2 | Function3 | Function4 Fug@tionS Function6 Functior@Q Function8 | Function9 F@%ctionm
PGO I/O SDC1-CLK LCDO-DO PWM1-1 PG-EINTO
PG1 1/O SDC1-CMD | LCDO-D1 PWM1-2 PG-EINT1
PG2 1/O SDC1-DO LCDO-D8 PWM1-3 PG-EINT2
PG3 1/O SDC1-D1 LCDO-D9 PWM1-4 PG-EINT3
PG4 1/O SDC1-D2 LCD0-D16 PWM1-5 PG-EINT4
PG5 I/O SDC1-D3 LCDO-D17 PWM1-6 PG-EINT5
PG6 1/O UART1-TX UART4-TX PWM1-7 PG-EINT6
PGT yie} UART1-RX UART4=RX PWM1-8 PG-EINTY
PG8 1/O UART1-RTS | UART4-RTS | UARTS5-TX TWIO-SCK PG-EINTS8
PG9 1/O UART1-CTS | UART4-CTS | UART5-RX TWIO-SDA PG-EINT9
PG10 I/O [12S1-MCLK cLi PWM1-9 DMIC-CLK PG-EINT10
FANOUTO
PG11 1/O [2S1-BCLK | TWI12-SCK | TWIS-SCK PMIC- HDMI-CEC PG-EINT11
DATA3
PG12 I/O [2S1-LRCK | TWI12-SDA | TWIS-SDA MY HDMI-SCL PG-EINT12
DATA2
PG13 1/O 251 12S1-DIN1 TWI6-SCK DMIC- HDMI-SDA PG-EINT13
DOUTO DATAL
PG14 /0 12S1-DINO ggt-n TWI6-SDA B/'\:'T'i'o PG-EINT14
4.2.7 PortH >Q<
Table 4-37 Port H Multiplex Function
Pin Name |10 Type Function2 | Function3 | Function4 | Function5 Function6 | Function7 | Function8 | Function9 | Functionl4
. RGMII0-
PHO I/O TWIO-SCK DOUT2 1252-DIN2 RXD1/RMIIO- TWI3-SCK SPI1-HOLD PH-EINTO
RXD1
So. RGMII0-
PH1 1/O TWIO0-SDA DOUT3 1252-DIN3 RXDO/RMII0- TWI3-SDA SPI1-WP PH-EINT1
RXDO
RGMII0-
PH2 1/O TWI1-SCK [2S2-MCLK | RXCTL/RMIIO- SPI1-CS1 PH-EINT2
CRS-DV
RGMII0-
PH3 1/0 TWI1-SDA 12S2-BCLK | CLKIN/RMIIO- SPI1-MISO PH-EINT3
RXER
RGMII0-
PH4 I/O UART3-TX SPI2-CS3 [2S2-LRCK | TXD1/RMIIO- SPI1-CSO PH-EINT4
TXD1
; 5. RGMII0-
PH5 1/O UART3-RX 12S2-DIN1 DOUTO TXDO/RMII0- SPI1-MOSI PH-EINTS
TXDO
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Pin Name |10 Type Function2 | Function3 | Function4 | Function5 Function6 | Function7 | Function8 | Function9 | Functionl4
RGMII0-
12S2-
PH6 I/O UART3-RTS DOUTL 12S2-DINO TXCK/RMIIO0- SPI1-CLK PH-EINT6
TXCK
RGMII0-
DSI-TRIG-
PH7 1/O UART3-CTS | SPI2-CS2 TXCTL/RMII0- PH-EINTY
LCD-TE1
TXEN
PH8 I/O DMIC-CLK SPI2-CLK RGMII0-MDC PH-EINT8
DMIC-
PH9 1/0 SPI12-CS0 RGMII0-MDIO PH-EINT9
DATAO
RGMII0-
DMIC-
PH10 1/0 SPI12-MOSI RXD3/RMII0- PH-EINT10
DATA1
NULL
RGMII0-
DMIC-
PH11 I/O SPI2-MISO RXD2/RMII0- PH-EINT11
DATA2
NULL
RGMII0-
DMIC-
PH12 1/O SPI2-CS1 RXCK/RMII0- PH-EINT12
DATA3
NULL
RGMII0-
PH13 1/O UARTS5-TX TXD3/RMIIO- | TWIT-SDA PH-EINT13
NULL
RGMII0-
PH14 1/0 UART5-RX TXD2/RMIIO- TWIT-SCK PH-EINT14
NULL
DSI-TRIG- RGMIIO-EPHY- |
PH15 1/O UART5-RTS | LEDC & PH-EINT15
: LCD-TE1 25/50M -
PH16 1/O UARTS5-CTS IR-TX PH-EINT16
4.2.8 PortJ
<>< £
Table 4-38 PJ Multiplex Function
Pin Name |10 Type Function2 | Function3 | Function4 | Function5 | Function6é | Function7 | Function8 | Function9 | Functionl4
PJ22 1/0 PWM1-4 UART3-TX | UART2-RTS | TWI7-SCK | TWI3-SCK | TWI11-SCK | LCDO-D8 PJ-EINT22
PJ23 1/O PWM1-5 UART3-RX UART2-CTS | TWI7-SDA TWI3-SDA TWI11-SDA | LCDO-D9 PJ-EINT23
PJ24 1/O PWM1-6 UART4-TX TWI4-SCK SPI3-CLK PJ-EINT24
PJ25 1/O PWM1-7 UART4-RX TWI4-SDA SPI3-MQOSI PJ-EINT25
PJ26 yie} PWM1-8 UART4-RTS | UART2-TX TWI5-SCK SPI3-MISO | LCD0-D16 PJ-EINT26
DSI-TRIG-
PJ27 1/O PWM1-9 UART4-CTS | UART2-RX LCD-TEL TWI5-SDA SPI3-CSO LCDO-D17 PJ-EINT27
429 PortK
Table 4-39 PK Multiplex Function
Pin Name |10 Type Function2 | Function3 | Function4 Function5 Function6 | Function7 | Function8 | Function9 | Functionl4
1254-
UART6- NCSI1-
PKO 1/0 MCSIA-DON BCLK<MUX- HDMI-CEC TWI1-SDA PK-EINTO
DCD HSYNC
EDP>
1254-
UART6- NCSI1-
PK1 1/O> MCSIA-DOP MCLK<MUX- HDMI-SCL »TWI1-SCK PK-EINT1
DSR VSYNC
EDP>
UART6- 1254- NCSI1-
PK2 1/O MCSIA-DIN HDMI-SDA TWI5-SDA PK-EINT2
DTR LRCK<MUX- PCLK
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Pin Name |10 Type Function2 | Function3 | Function4 Function5 Function6 | Function7 | Function8 | Function9 | Functionl4
EDP>
12S4- 1254- NCSIT
PK3 1/O MCSIA-D1P | UART6-RI DINO<MUX- DOUT1<MUX- | TWI5-SCK MCLK PK-EINT3
EDP> EDP>
PCIE 1254 1254
PK4 1/0 MCSIA-CKN WAKEN DOUTO<MUX- | DIN1<MUX- SPI3-CS0 NCSI1-D15 PK-EINT4
EDP> EDP>
PCIE-
PK5 1/0 MCSIA-CKP PWM1-8 PWM1-9 SPI3-CLK NCSI1-D14 PK-EINTS
CLKREQN
PK6 1/O MCSIA-D2N | TWI2-SCK UART4-TX UART2-RTS SPI3-MOSI | NCSI1-D13 PK-EINT6
PKT 1/0 MCSIA-D2P | TWI2-SDA UART4-RX UART2-CTS SPI3-MISO | NCSI1-D12 PK-EINT7
MCSI0-
PK8 1/O MCSIA-D3N MCLK UART4-RTS UART2-TX SPI3-CS1 NCSI1-D11 PK-EINTS8
MCSI2-
PK9 1/O MCSIA-D3P MCLK UART4-CTS UART2-RX NCSI1-D10 PK-EINT9
PK10 1/0 MCSIB-DON | UART6-TX PWMO-3 NCSI1-D9 PK-EINT10
PK11l 1/O MCSIB-DOP_| UART6-RX PWMO-4 NCSI1-D8 PK-EINT11
PK12 1/O MCSIB-DIN | UART6-RTS PWMO0-5 NCSI1-D7 PK-EINT12
PK13 1/0 MCSIB-D1P | UART6-CTS PWMO0-6 NCSI1-D6 PK-EINT13
PK14 I/0 MCSIB- PCIE- PWMO-7 NCSI1-D5 PK-EINT14
/ CKN PERSTN ) ' )
PK15 1/O MCSIB-CKP PWMO0-8 NCSI1-D4 PK-EINT15
PK16 1/0 MCSIB-D2N | TWI3-SCK UART2-TX PWMO0-9 NCSI1-D3 PK-EINT16
PK17 1/0 MCSIB-D2P | TWI3-SDA UART2-RX PWM1-0 NCSI1-D2 PK-EINT17
g5
» MCSI1- " -
PK18 I/O MCSIB-D3N MCLIe UART2-RTS PWM1-1 NCSI1-D1 TWI9-SCK PK-EINT18
MCSI2-
PK19 1/O MCSIB-D3P MCLK UART2-CTS PWM1-2 NCSI1-DO | TWI9-SDA PK-EINT19
> NCSI1-
PK20 1/O MCSIC-DON | TWI2-SCK | UART3-TX PWMO0-1 oCLK UART1-RTS PK-EINT20
NCSI1-
PK21 1/O MCSIC-DOP | TWI2-SDA UART3-RX PWMO0-2 MCLK UART1-CTS PK-EINT21
NCSI1-
PK22 1/0 MCSIC-DIN | TWI3-SCK UART3-RTS PWM1-6 UART1-TX PK-EINT22
HSYNC
NCSI1-
PK23 I/0 MCSIC-D1P | TWI3-SDA UART3-CTS PWM1-7 UART1+RX PK-EINT23
' ' VSYNC
MCSIO-
PK24 1/0 MCSIC-CKN GELK PWMO0-6 TWI12-SCK TWI10-SDA PK-EINT24
MCSI1-
PK25 1/O MCSIC-CKP MCLK PWMO-7 TWI12-SDA TWI10-SCK PK-EINT25
4.2.10 Port L
Table 4-40 PL Multiplex Function
Pin Name |10 Type Function2 | Function3 | Function4 | Function5 | Function6 | Function7 | Function8 | Function9 | Functionl4
PLO 1/0 S-TWIO-SCK | S-TWI1-SCK | S-TWI2-SCK PL-EINTO
PL1 /0, S-TWIO-SDA | S-TWI1-SDA | S-TWI2-SDA | S-IR-RX PL-EINT1
S-UART1- S-UARTO-
PL2 I/O S-TWI1-SDA S-PWMO0-0 PL-EINT2
X TX
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Pin Name |10 Type Function2 | Function3 | Function4 | Function5 | Function6é | Function7 | Function8 | Function9 | Functionl4
S-UART1- S-UARTO-
PL3 1/O S-TWI1-SCK | S-IR-RX S-PWMO-1 PL-EINT3
RX RX
PL4 1/0 S-JTAG-MS | S-TWI2-SCK | S-SPI0-CSO | S-IR-RX S-PWMO0-2 PL-EINT4
PL5 |/O S-JTAG-CK | S-TWI2<SDA | S-SPIO-CLK S-PWMO-3 PL-EINTS5
S-UARTO- S-SPI0-
PL I -JTAG-D -IR-RX -PWMO0-4 PL-EINT
6 /O S-JTAG-DO > MOS S S 0 6
S-UARTO- S-SPI0-
PL7 I -JTAG-DI -PWMO- PL-EINT7
/O S-JTAG RX MISO S 0-5
S-UART1-
PL8 1/0 S-TWI1-SCK X S-TWIO-SCK | S-TWI2-SCK | S-PWMO0-6 PL-EINTS8
S-UARTI-
PL9 I/O S-TWI1-SDA RX S-TWIO-SDA | S-TWI2-SDA | S-PWMO-7 PL-EINT9
S-UARTO- S-UART1-
PL10 I/O S-TWI2-SCK S-PWMO-8 PL-EINT10
X X
-UARTO- -UART1-
PL11 |fO EXU 0 S-TWI2-SDA ;XU S-IR-RX S-PWMO0-9 PL-EINT11
S-UART1-
PL12 1/0 X S-TWI1-SCK | S-TWI2-SCK | S-IR-RX PL-EINT12
S-UART1-
PL13 1/O RX S-TWI1-SDA | S-TWI2-SDA PL-EINT13
4.2.11 PortM
Table 4-41 PM Multiplex Function
Pin Name |10 Type Function2 | Function3 | Function4 | Function5 | Function6é | Function7 | Function8 | Function9 | Functionl4
S-RJTAG-
PMO 1/0 S-JTAG-MS | S-SPI10-CSO . S-TWI1-SCK | S-PWMO0-2 | S-IR-RX PM-EINTO
&
S-RJTAG-
PM1 1/O S-JTAG-CK | S-SPI0O-CLK ), S-TWI1-SDA | S-PWMO-3 PM-EINT1
S-SPI0- S-UARTO- S-UART1-
PM2 1/0 S-JTAG-DO / S-PWMO0-4 PM-EINT2
S MOSI TX | TX
S-SPI0- S-UARTO- S-UART1-
PM3 1/0 S-JTAG-DI S-PWMO0-5 PM-EINT3
MISO RX RX
S-UARTO- S-UART1-
PM4 1/O - S-TWI2-SCK | S-TWI1-SCK x S-PWMO0-0 S-IR-RX PM-EINT4
S-UARTO- S-UART1-
PM5 I/O RX S-TWI2-SDA | S-TWI1-SDA RX S-PWMO-1 S-IR-RX PM-EINT5
Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 52




@LNIMIER ” . .
Confidential

4.3 Detailed Signal Description

The following tables show the detailed function description of every signal based on the different
interfaces.

[1] Signal Name: The name of every signal.
[2] Description: The detailed function description of every signal.
[3] Type: Denotes the signal direction:

| (Input),

O (Output),

I/O{Input/Output),

OD (Open-Drain),

A (Analog),

Al (Analog Input),

AO (Analog Output),

A1/0 (Analog Input/Output),

P (Power),
G (Ground)
43.1 DRAM
Table 4-42 DRAM Signal Description

Sig@ﬁzt\l)ameﬁ Description? @v’é\\w 4@\\%> Typel®!
SgA[S:O]—B DRAM Command®Address[5:0] channel B 0
SCKP-B DRAM CK-P ghéhnel B 0
SCKN-B DRAM CKN channel B 0
SCA[5:0]-A DRAM Command Address[5:0] channel A 0
SCS0-A DRAM Chip Select Signal to the Memory Device for RANKO 0
SCS1-A DRAM Chip Select Signal to the Memory Device for RANK1 0
SCKP-A DRAM CK-P channel A o
SCKN-A DRAM CK-N channel A 0]
SATO DDRPHY Analog Debug Output o
SDTO | DDRPHY Digital Debug Oufput 0
SCKEO-B DRAM Clock Enable Signal to the Memory Device for Channel B 0
SCKE1-B DRAM Clock Enable Signal to the Memory Device for Channel B 0
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Signal Name!!! | Description2 - % Typel!
SCS0-B DRAM Chip Select Signal to the Memory Device for RANKO o
SCS1-B DRAM Chip Select Signal to the Memory Device for RANK1 0
SCKEO-A DRAM Clock Enable Signal to the Memory Device for Channel B 0
SCKE1-A DRAM Clock Enable Signal to the Memory Device for Channel B 0
SRST DRAM Reset Signal to the Memory Device 0
WCKON-A LPDDRS Data Clock WCKO-N for channel A 0
WCKOP-A LPDDR5 Data Clock WCKO-P for channel A 0
SDQSI3:0]P DRAM Active-High Bidirectional Data Strobes to the Memory Device | 1/0
SDQS[3:0]N DRAM Active-Low Bidirectional Data Strobes to the Memory Device | 1/0
SDQM[3:0] DRAM Data Mask Signal to the Memory Device 1/O
SDQ[31:0] DRAM Bidirectional Data Line to the Memory Device 1/0
WCK1P-A LPDDR5 Data Clock WCK1-P for channel A 0
WCKI1IN-A LPDDRS Data Clock WCK1-N for channel A 0
WCKOP-B LPDDRS5 Data Clock WCKO-P for channel B 0
WCKON-B LPDDRS Data Clock WCKO-N for channel B 0
WCK1P-B LPDDR5 Data Clock WCK1-P for channel B 0
WCKIN-B LPDDR5 Data Clock WCK1-N for channel B 0
520 DR,.AM ZQ Cfalib.ration(the signal connect§ to an external reference Al

resistor which is used'to calibrate DRAM input/output buffer)

>§CC—DRAM Power Supply fgr/DRAM PHY P
VCC-DRAML Power SupJJIy/for DRAM IO P
VDD-DRAM POWQKSJpply for DRAM CORE&PHY P
VDD18-DRAM 1.8V Power Supply for DRAM PHY PLL P

4.3.2 System Control

Table 4-43 System Control Signal Description
Signal Namel!! | Description!? Typet!
FEL Boot Select I
JTAG-SEL JTAG output select I
TEST Enable test mode I
NMI Non-Maskable Interrupt /0, OD
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Signal Name!!! | Description2 - % Typel!
RESET Reset Signal (Low Active) 1/0, 0D
\é\:gTCHDOG— Watchdog Restart Signal 0
VCC-EFUSE Power Supply for eFuse P
4.3.3 RTC
Table 4-44 RTC Signal Description
Signal b{@rneﬁ Description’2 S &S Typet!
X32KIN Clock Input of 32.768 kHz Crystal Al
X32KOUT Clock Output of 32.768 kHz Crystal AO
X32KFOUT 32.768 kHz clock Fanout AO,0D
VCC-RTC Power Supply for RTC P
RTC-VIO Digital Power Supply for RTC P
434 PLL
Table 4-45 PLL Signal Description
Signal Name!!! | Description!? Typel!
CPU-PLLTEST CPU PLL Test Signal AO, OD
PLLTEST Other PLLS’ Test Signal AO,OD
S
4.3.5 B%xo
Table 4-46 DCXO Signal Defcrir:tion
Signal Namel!! Des(&iptionﬂ ©<> Type%<>
DXIN Digital Compensated Crystal Oscillator Input Al
DXOUT Digital Compensated Crystal Oscillator Output AO
REFCLK-OUT Digital Compensated Crystal Oscillator Clock Fanout AO
WREQIN Request signal of REFCLK-OUT I
Digital Compensated Crystal Oscillator (DCXO) Power Supply,
VCC-DCXO COMBO_PHY_SERDES REFCLK, and COMB1_PHY_SERDES P
REFCLK
VCC-DCX01 DCXO Reference Voltage 1 P
VCC-DCX02 DCXO Reference Voltage 2 P
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4.3.6 Clock Select
Table 4-47 Clock Select Signal Description
Signal Name!!! De;@%tionﬁ <>Q Typetl
CK-SELO Crystal Frequency Indicator Bit0 I
CK-SEL1 Crystal Frequency Indicator Bitl I
4.3.7 SMHC
Table 4-48 SMHC Signal Description
Signa“l%r\g%}\mem Description’! , O&\ >&\ Typet!
SDCO-CLK Clock for SD Card 0
SDCO0-CMD Command Signal for SD Card /O, 0D
SDCO0-D[3:0] Data Input and Output for SD Card I/O
SDC1-CLK Clock for SDIO WIFI 0]
SDC1-CMD Command Signal for SDIO WIFI /O, 0D
SDC1-D[3:0] Data Input and Output for SD Card I/O
SDC2-DS Data Strobe for eMMC I
SDC2-RST Reset for eMMC 0
SDC2-CLK Clock foreMMC 0
SDC2-CMD Command Signal foreMMC /0, OD
SDC2-D[7:0] Data Input and Output for SD Card I/O
'SDC3-DS Data Strobe foyéMMc |
SDC3-RST Reset foreMMC 0
SDC3-CLK Clock for eMMC 0
SDC3-CMD Command Signal foreMMC 1/0, 0D
SDC3-D[7:0] Data Input and Output for SD Card I/O
43.8 UFS
Table 4-49 UFS Signal Description
Signa“lQ‘I@\meM Description’! ) 0&\ >&\ Typet!
UFS-TX0-P UFS Lane 0 differential output data signal AO
UFS-TX0-N UFS Lane 0 differential output data signal AO
UFS-RX0-P UFS Lane O differential input data signal Al
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Signal Name!!! | Description2 - % Typel!
UFS-RX0-N UFS Lane Odifferential input data signal Al
UFS-TX1-P UFS Lane 1 differential output data signal AO
UFS-TX1-N UFS Lane 1 differential output data signal AO
UFS-RX1-P UFS Lane 1 differential input data signal Al
UFS-RX1-N UFS Lane 1 differential input data signal Al
UFS-REXT UFS Reference resistance AO
UFS-REFM UFS Differential input clock signal Al
UFS-REFP UFS Differential input clock signal Al
UFS-RST-N UFS Hardware reset'signal, active low oD
VDD-UFS Power Supply for UFS controller P
VCC12-UFS Power Supply for UFS 3.x CORE P
VCC-UFS Power Supply for UFS 3.x IO P

4.3.9 RAW NAND Flash

Table 4-50 RAW NAND Flash Signal Description
Signal Name!!! | Description!? Typel!
NAND-WE Nand Flash Write Enable 0
NAND-ALE Nand Flash Address Latch'Enable 0
NAND-CLE Nand Flash Command latch Enable 0
NAND-CE[1:0] Nand Flash Chvlﬂp\/Select 0
NAND-RE Nand Flash R/ead Enable 0
NAND-RB[1:0] | NandFlash Ready/Busy Status Indicator Signal I
NAND-DQ[7:0] Nand Flash Data Bit /O

4.3.10 SPI Flash

Table 4-51 SPI Flash Signal Description
Signal Name!!! | Description!? Typet!
SPIFO-MOSI SPI Master Data Out, Slave Data In /O
SPIFO-CSO SPI Peripheral Chip Select Signal, Low Active 0
SPIFO-MISO SPI Master Data In, Slave Data Out I/O
SPIFO-DQS Data Strobe Signal I
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Signal Name!!! | Description2 - % Typel!
SPI Master Mode Data Input in octal mode.
SPIFO-D[7:4] ' ' /0
In single/dual/quad mode, this port should stay low.
SPIFO-CLK SPI Master Mode Clock Output 0
SPIFO- SPI Write Protect, Low Active /O
WP/SPIF0-D2 ’
SPIFO-
SPI Hold Si [ I/0
HOLD/SPIFO-D3 old>igna /
4.3.11 E-ink
Table 4-52 E-ink Signal Description
Signal Name!!! Description@Q<> Q<> Typel
EINK-CKH Eink Clock Source Driver 0
EINK-CKV Eink Clock Gate Driver 0
EINK-STH Eink Start Pulse Source Driver 0
EINK-STV Eink Start Pulse Gate Driver 0
EINK-LEH Eink latch Enable Source Driver 0
EINK-OEH Eink Output Enable Source Driver 0
EINK-MODE Eink Output Mode Selection Gate Driver 0
EINK-D[15:0] Eink Data Signal Source Driver 0
S
4.3.12 RGB
Table 4-53 RGB Signal Descr/ipt/ion
Signal Name!! Des&n%tionﬂ <>Q Typetl .
LCDO0-D[23:0] LCD Data Input/Output 1/O
LCD Clock
LCDO-CLK 0
The pixel data are synchronized by this clock
LCDO-DE LCD Data Output Enable 0
LCD Horizontal Sync
LCDO-HSYNC o i 0
It indicates one new scanline
LCD Vertical Sync
LCDO-VSYNC 0
It indicates one new frame
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Signal Name!!! | Description2 - % Typel!
lg\(()NNC-[LO] Frame Sync for TCON and sensor 0
4.3.13 LVDS
Table 4-54 LVDS Signal Description
Signal Name!!! | Description!? Typel
LVDSO0-D[3:0]P | LVDSO Positive Port of Data Channel [3:0] AO
LVDSO0-D[3:0]N | LVDSO Negative Port of Data Channel [3:0] AO
LVDSO-CKP LVDSO Positive Port of Clock AO
LVDS0-CKN LVDSO Negative Port of Clock AO
LVDS1-D[3:0]P | LVDS1 Positive Port of Data Channel [3:0] AO
LVDS1-D[3:0]N | LVDS1 Negative Port of Data Channel [3:0] AO
LVDS1-CKP LVDS1 Negative Port of Clock AO
LVDS1-CKN LVDS1 Positive Port of Clock AO
VCC-LVDS Power supply for LVDS P
4.3.14 MIPI DSI

Table 4-55 MIPI DSI Signal Description

o

Sig%étzﬁvamem Description!2 A@,\\@” D Typel!
@§IO—CKN DSI0 Differential.Clock Negative Signal AO
DSIO-CKP DSI0 Differenﬂél Clock Positive Signal AO
DSIO-D3N DSI0 Differential Data 3 Negative Signal AO
DSIO-D2N DSIO Differential Data 2 Negative Signal AO
DSIO-DIN DSIO0 Differential Data 1 Negative Signal AO
DSI0-DON DSIO Differential Data 0 Negative Signal Al/O
DSI0-D3P DSI0 Differential Data 3 Positive Signal AO
DSI0-D2P DSIO0 Differential Data 2 Positive Signal AO
DSIO-D1P DSI0 Differential Data 1 Positive Signal AO
DSIQ-DOP DSI0 Differential Data 0 Positive Signal Al/O
DSI1-CKN DSI1 Differential Clock Negative Signal AO
DSI1-CKP DSI1 Differential Clock Positive Signal AO
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Signal Name!!! | Description2 - % Typel!
DSI1-D[3:0]N DSI1 Differential Data[3:0] Negative Signal AO
DSI1-D[3:0]P DSI1 Differential Data[3:0] Positive Signal AO
DSI-TRIG-LCD- . .

Screen Trigger Signal Al
TE1
4.3.15 HDMI

Table 4-56 HDMI Signal Description
Signal N@rneﬁ Description’2 .&\ &S Typet!
HTXOP HDMI Positive TMDS Differential Line Driver Data0 Output AO
HTXON HDMI Negative TMDS Differential Line Driver Data0 Output AO
HTX1P HDMI Positive TMDS Differential Line Driver Datal Output AO
HTX1IN HDMI Negative TMDS Differential Line Driver Datal Output AO
HTX2P HDMI Positive TMDS Differential Line Driver Data2 Output AO
HTX2N HDMI Negative TMDS Differential Line Driver Data2 Output AO
HTXCP HDMI Positive TMDS Differential Line Driver Clock Output AO
HTXCN HDMI Negative TMDS Differential Line Driver Clock Output AO
HSCL/HDMI-
£ / HDMI Serial Clock oD
HSDA/HDMI- *

HDMI Serial Data oD
SDA

\ v
HCEC/HDMI-

CEC / HDMI Consumer Electronics Control oD
HHPD HDM].Hot Plug Detection Signal Al

S
HREXT HDMI Reference Resistance AO
VCC18-HDMI 1.8V Analog Supply for HDMI 10 P
VDDO8-HDMI 0.8V HDMI Digital Power Supply P
4.3.16 MIPI CSI
Table 4-57-MIPI CSI Signal Description
R 7 7

Sig%ﬁNameM Description’?! @%b\\ @%\\\ Typet!
MCSIA-D[3:0]N | MIPI CSI Controller A Data[3:0] Negative Signal Al
MCSIA-D[3:0]P | MIPI CSI Controller A Data[3:0] Positive Signal Al
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Signal Name!!! | Description2 - Typel!
MCSIA-CKN MIPI CSI Controller A Clock Negative Signal Al
MCSIA-CKP MIPI-CSI Controller A Clock Positive Signal Al
MCSIO-MCLK Master Clock for MIPI Sensor 0
MCSIB-D[3:0]N | MIPI CSI Controller B Data[3:0] Negative Signal Al
MCSIB-D[3:0]P | MIPI CSI Controller B Data[3:0] Positive Signal Al
MCSIB-CKN MIPI CSI Controller B Clock Negative Signal Al
MCSIB-CKP MIPI CSI Controller B Clock Positive Signal Al
MCSI1-MCLK Master Clock for MIPI Sensor 0
MCSIC-D[1:0]N | MIPI CSI Controller €' Data[1:0] Negative Signal Al
MCSIC-D[1:0]P | MIPI CSI Controller C Data[1:0] Positive Signal Al
MCSIC-CKN MIPI CSI Controller C Clock Negative Signal Al
MCSIC-CKP MIPI'CSI Controller C Clock Positive Signal Al
MCSI2-MCLK Master Clock for MIPI Sensor 0
VCC-MCSI Power supply for MIPI CSI P

4.3.17 Parallel CSI

Table 4-58 Parallel CSI Signal Description
Signa'.l%bgg\meﬁ Description!? ) %‘3&\ %§§\ Type!!
NgSIO—MCLK Parallel CSI Master Clock 0
‘NCSIO-PCLK Parallel CSI Pi)ﬁe\I Clock I
NCSIO-HSYNC Parallel C§I+Iorizontal Synchronous I
NCSI0-VSYNC Parallel CSI Vertical Synchronous I
NCSIO-D[7:0] Parallel CSI Data Bit I
NCSI1-PCLK Parallel CSI Pixel Clock 0
NCSI1-MCLK Parallel CSI Master Clock I
NCSI1-HSYNC Parallel CSI Horizontal Synchronous I
NCSI1-VSYNC Parallel CSI Vertical Synchronous I
NCSI1-D}15:0] Parallel CSI Data Bit I
CSI0-XHS Sensor External Hsync I/O
CSI1-XHS Sensor External'Hsync 1/O
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Signal Name!!! | Description2 - % Typel!
E;'(ON?VS‘ CSl Vertical SYNC/Frame SYNC /0
E;I(L)évs CSl Vertical SYNC/Frame SYNC /O
4.3.18 12S5/PCM
Table 4-59 12S/PCM Signal Description
Signal Ng\meﬁ Description'? _ Typet!
12S0-MCLK 12S0 Master Clock 0
[250-BCLK [2S0/PCMO Bit Rate Clock /O
[2S0-LRCK 12S0/PCM0 Sample Rate Clock/Sync /O
[2S0-DOUT[3:0] 12S0/PCMO Serial Data Output Channel [3:0] 0
12S0-DIN[3:0] 12S0/PCMO Serial Data Input Channel [3:0] [
12S1-MCLK 12S1 Master Clock 0
12S1-BCLK 12S1/PCM1 Bit Rate Clock I/O
[2S1-LRCK 12S1/PCM01Sample Rate Clock/Sync 1/O
[2S1-DOUT[1:0] 12S1/PCM1 Serial Data Output Channel [1:0] 0
[2S1-DIN[1:0] 12S1/PCM1 Serial Data Input Channel [1:0] [
12S2-MCLK 1252 Master Clock 0
1282-BCLK 12S2/PCM2 Bit Rate Clock 1/0
[2S2-LRCK [252/PCM2 §a‘r\nple Rate Clock/Sync 1/O
12S2-DOUT[3:0] IZSZ/PQIVQ Serial Data Output Channel [3:0] 0
12S2-DIN[3:0] IZS§7PCM2 Serial Data Input Channel [3:0] [
12S3-
MCLK<MUX- 12S3 Master Clock 0
HDMI-EDP>
ﬁsa'lic[t:wx' 1253/PCM3 Bit Rate Clock 1/0
ES;‘I%ESE:MUX' 1253/PCM3 Sample Rate Clock/Sync /0
12S3-
DIN[3:0]<MUX- 12S3/PCM3 Serial Data Output Channel [3:0] 0
HDMI-EDP>
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Signal Name!!! | Description? - % Typel!
12S3-
DOUT[3:0]<MUX- | 12S3/PCM3 Serial Data Input Channel [3:0]
HDMI-EDP>
1254-
MCLK<MUX- 1254 Master Clock 0
EDP>
1254-BCLK<MUX-
12S4/PCM4 Bit Rate Clock 1/O
EDP>
[254-LRCK<MUX-
12S4/PCM4 Sample Rate Clock/Sync 1/O
EDP>
1254-
DIN[1:0]<MUX- 12S4/PCM4 Serial Data Output Channel [1:0] 0
EDP>
1254-
DOUT[1:0]<MUX- | 12S4/PCM4 Serial Data Input Channel [1:0]
EDP>
4.3.19 DMIC
Table 4-60 DMIC Signal Description
Signal Name!!! | Description!? Typel
DMIC-CLK Digital Microphone ClockOutput 0
DMIC—DATAB:O] Digital Microphone Data Input I
> f
4.3.20 OWA /
Table 4-61 OWA Signal Description
Signal Name!!! | Description!? TypelZ!
OWAO-IN One Wire Audio Input I
OWAO0-OUT One Wire Audio Output 0
4.3.21 USB2.0 DRD
Table 4-62.USB2.0 DRD Signal Description
. -~ " . - \\\Q; 7 \\\‘2; 7 -
Signal Name'” | Description” . & Type”!
USBO-DM USBO Data Signal DM Al/O
USBO-DP USBO Data Signal DP Al/O
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Signal Name!!! | Description2 - % Typel!
USBO-REXT USBO External Reference Resistor Al/O
VDD08-USB 0.8V Power Supply for USB0 and USB1 10 P
VCC33-USB 3.3V Power Supply for USB0 and USB1 10 P
VCC33-18-USB | 3.3V/1.8V Power Supply for USB0O and USB1 IO P
4.3.22 USB2.0 Host
Table 4-63 USB2.0 Host Signal Description
Signa‘lol\@\meﬂ Description’? ‘S&\ >&\ Typel
USB1-DM USB1 Data Signal DM Al/O
USB1-DP USB1 Data Signal DP Al/O
USB1-REXT USB2.0 External Reference Resistor Al/O
4.3.23 USB2.0 PHY
Table 4-64 USB2.0 PHY Signal Description
Signal Name!!! | Description!? Typet!
USB2-DM USB2_U2 Data Signal DM Al/O
USB2-DP USB2_U2 Data Signal DP Al/O
USB2-REXT USB2_U2 External Reference Resistor Al/O
L%C%'USBZ' 3.3V Power Supply for USB2_U2 10 P
\622321128' 3.3v/1.8V /Poﬁvér Supply for USB2_U2 10 P
" 4
4.3.24 COMBO-PHY—SERDE%
Table 4-65 COMBO-PHY-SERDES Signal Description
Signal Namel!l | Description!? Typet!
COMBO-TXO0P COMBO PHY Lane 0 differential Signal TX positive AO
COMBO-TXON COMBO PHY Lane 0 differential Signal TX negative AO
COMBO-TX1P COMBO PHY Lane 1 differential Signal TX positive Al/O
COMBO-TX1IN COMBO PHY Lane 1 differential Signal TX negative Al/O
COMBO-TX2P COMBO PHY Lane 2 differential Signal TX positive Al/O
COMBO-TX2N COMBO PHY Lane 2 differential Signal TX negative Al/O
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Signal Name!!! | Description2 - % Typel!
COMBO-TX3P COMBO PHY Lane 3 differential Signal TX positive AO
COMBO-TX3N COMBO PHY Lane 3 differential Signal TX negative AO
COMBO-REF-
CLKP COMBO PHY differential Signal reference clock positive Al/O
COMBO-REF-
CLKN COMBO PHY differential Signal reference clock negative Al/O
COMBO-CMN-
REXT COMBO PHY PMA external calibration resistor Al/O
AVDD-C-COMBO | Clean analog power for-high speed clock applications P
AVDD-D-COMBO | Analog power for non-high speed clock and digital applications | P
AVDD-H-COMBO | High voltage power for the bias and parts of the PLL P

4.3.25 eDP1.4b/DP1.4 AUX PHY

Table 4-66 eDP1.4b/DP1.4 AUX PHY Signal Description
Signal Name!!! | Description!? Typet!
EDP-AUXP AUX Channel Positive Input/Output Al/O
EDP-AUXN AUX Channel Negative Input/Output Al/O
AUX-HPD AUX hot plug detect input signal Al
AVDD-HPD-AUX | AUXHPD 3.3V high voltage power supply P

S
4.3.26 (;@M B1-PHY-SERDES :

Table 4-67 COMB1-PHY-SERDES Signal Description
Signal Name!!! | Description % Typeld
COMB1-TXO0P COMBL1 PHY Lane 0 differential Signal TX positive AO
COMB1-TXON COMB1 PHY Lane 0 differential Signal TX negative AO
COMBI1-RX0P COMBL1 PHY Lane 0 differential Signal RX positive Al
COMB1-RXON COMBL1 PHY Lane 0 differential Signal RX negative Al
COMBI1-REF-
CLKP COMBL1 PHY differential Signal reference clock positive Al/O
COMBI1-REF-
CERN COMBL PHY differential Signal reference clock negative Al/O
COMBI1-REXT COMB1 PHY.PMA external calibration resistor Al/O
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4.3.27 PCle3.0
Table 4-68 PCle3.0 Signal Description
Signal Name!!! De;@%tion@ <>Q Typetl
PCIE-CLKREQN | PCle Clock Request from PCle Peripheral I/O
PCIE-WAKEN PCle Wake Up 1/0
PCIE-PERSTN PCle Warm Reset 1/0
4.3.28 GMAC
Table 4-69 GMAC Signal Description »
D ) )
Si@{\‘iﬁl Namel!l | Description!! & & Typel:
RGMII0-
RXCK/RMIIO- RGMIIO Receive Clock
NULL
RGMIIO- RGMI10/RMII0 50MHz Reference Clock
TXCK/RMIIO- ' o /0
For RGMIl, 1O type is output; For RMII, 10 type is input.
TXCK
RGMII0-
CLKIN/RMII0- RGMII 125M Reference Clock Input/RMII0 Receive Error
RXER
RGMII0-
RXCTL/RMIIO- RGMIIO Receive Control/RMII0 Carrier Sense Receive Data Valid I
CRS-BV
"RGMII0- Y
TXCTL/RMIIO- RGMII0 Transmit Control/RMII0 Transmit Enable 0
TXEN N 4
RGMII0-MDC RGMHOVManagement Data Clock 0
RGMII0-MDIO RGMII0 Management Data Input/Output 1/O
RGMIIO-EPHY-
GMAC PHY 25MHz or 50MHz Clock Output 0]
25/50M
RGMII0-
RXDO/RMII0- RGMII0/RMIIO Receive Data 0
RXDO
RGMIIQ-~
RXP1/RMIIO- RGMIIO/RMIIO Receive Data 1
RXD1
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Signal Name!!! | Description2 - % Typel!

RGMII0-
RXD2/RMII0- RGMII0 Receive Data 2
NULL

RGMII0-
RXD3/RMII0- RGMIIO Receive Data 3
NULL

RGMII0-
TXDO/RMIIO- RGMII0/RMII0 Transmit Data 0 0
TXDO

RGMIIQ-~
TXD1/RMIIO- RGMII0/RMII0 Transmit Data 1 0
TXD1

RGMII0-
TXD2/RMIIO- RGMIIQ Transmit Data 2 0]
NULL

RGMII0-
TXD3/RMIIO- RGMII0 Transmit Data 3 0
NULL

4.3.29 PWM

Table 4-70 PWM Signal Description

V \Z

Sig%@kﬁgmeﬁ Description’2 N D Typet!
@WMO-[&O] Pulse Width Mogiulation Output Channel [9:0] 1/O
PWM1-[9:0] Pulse Width I\//Ié\dulation Output Channel [9:0] /O
S-PWMO0-[9:0] Pulse Widfh Modulation Output Channel [9:0] /O
(\<\
4.3.30 SPI

Table 4-71 SPI Signal Description

Signal Name!!! | Description!? Typet!
SPI0-CS[1:0] SPI0 Chip Select Signal, Low Active 1/O
SPIO-CLK SPI0 Clock Signal I/O
SPI0-MOSI SPI0 Master Data Out, Slave Data In 1/O
SPI0-MISO SPI0 Master Data In, Slave Data Out /O
SPIO-WP SPI0 Write Protect, Low Active /O
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Signal Name!!! | Description2 - % Typel!
SPI0-HOLD SPI0 Hold Signal 1/O
SPI11-CS[1:0] SPI1-Chip Select Signal, Low Active /O
SPI1-CLK SPI1 Clock Signal I/O
SPI11-MOSI SPI1 Master Data Out, Slave Data In /O
SPI1-MISO SPI1 Master Data In, Slave Data Out 1/O
SPI1-WP SPI1 Write Protect, Low Active /O
SPI1-HOLD SPI1 Hold Signal 1/O
SPI12-CS[3:0] SPI2 Chip Select Signal, Low Active /O
SPR2-CLK SPI12 Clock Signal 1/O
SPI12-MOSI SPI2 Master Data Out, Slave Data In /O
SPI2-MISO SPI2 Master Data In, Slave Data Out I/O
SPI3-CS[1:0] SPI3 Chip Select Signal, Low Active 1/0
SPI3-CLK SPI3 Clock Signal I/O
SPI3-MOSI SPI3 Master Data Out, Slave Data In 1/0
SPI3-MISO SPI3 Master Data In, Slave Data Out 1/0
S-SPI0-CS0 S-SPI0 Chip Select Signal, Low Active /O
S-SPI0-CLK S-SPI0 Clock Signal 1/O
S-SPI10-MOSI S-SPI0 Master Data Out; Slave Data In 1/O
S-SPI0-MISO S-SPI0 Master Data In, Slave Data Out 1/O
N 7

4.3.31 DBI

Table 4-72 DBI Signal D@s&iption

Signal Name!!! | Description!? Typel!
DBI-CSX Chip Select Signal, Low Active /O
DBI-SCLK Serial Clock Signal I/O
DBI-SDO Data Output Signal /O
DBI-SDI Data Input Signal 1/O
DBI-TE, Tearing Effect Input , 1/O
DBI-DCX DCX pin is the select'output signal of data and command. I/O
DBI-WRX When DBI operates in dual data lane format, the RGB666 format /0

2 can use WRX to transfer data
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4.3.32 UART

Table 4-73 UART Signal Description
Signal Name!!! De;@%tionﬁ <>Q Typetl
UARTO-TX UARTO Data Transmitter O
UARTO-RX UARTO Data Receiver I
UART1-RTS UART1 Data Request to Send 0
UART1-CTS UART1 Data Clear to Send I
UART1-TX UART1 Data Transmitter 0
UART1-RX UART1 Data Receiver I
UART2-RTS UART2 Data Request to Send 0
UART2-CTS UART2 Data Clear to Send I
UART2-TX UART2 Data Transmitter O
UART2-RX UART2 Data Receiver I
UART3-RTS UART3 Data Request to Send 0
UART3-CTS UART3 Data Clear to Send I
UART3-TX UART3 Data Transmitter O
UART3-RX UART3 Data Receiver I
UART4-RTS UART4 Data Request to Send 0
UART4-CTS UART4 Data Clear to Send I
@RM—TX UART4 Data Transmitter 0
>UART4—RX UART4 Data Re‘éeiver I
UART5-RTS UART5 Dpté/ Request to Send 0]
UART5-CTS UART5 Data Clear to Send I
UART5-TX UART5 Data Transmitter 0
UART5-RX UART5 Data Receiver I
UART6-RTS UARTG6 Data Request to Send 0
UART6-CTS UART6 Data Clear to Send I
UART6-TX UART6 Data Transmitter O
UART6-RX UART6 Data Receiver I
UART6-DCD UART6 Line State of Data Carrier Detect I
UART6-DSR UARTG Line State of Data Set Ready I
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Signal Name!!! | Description2 % Typel!
UART6-DTR UART6 Data Terminal Ready 0
UART6-RI UART6 Line State of Ring Indicator I
S-UARTO-TX S-UARTO Data Transmitter 0
S-UARTO-RX S-UARTO Data Receiver I
S-UART1-TX S-UART1 Data Transmitter 0
S-UART1-RX S-UART1 Data Receiver I

4.3.33 TWI

Table'4-74 TWI Signal Description
gignal Name'l | Description <>Q <>Q Typet!
TWI[12:0]-SCK | TWIO Serial Clock Signal I/O
TWI[12:0]-SDA | TWIO Serial Data Signal /O
S-TWI[2:0]-SDA | S-TWIO Serial Data Signal /O
S-TWI[2:0]-SCK. | S-TWIO Serial Clock Signal /O

4.3.34 GPADC

Table 4-75 GPADC Signal Description
Signal I\I@'neﬁ Description!? Q&\ Typet!
BOOT-SEL-
@ﬁADCO-O General Purpos?/ADC Input Channel 0 for BOOT SELECT Al
ggﬁs([:)ol? General Pgrp/o;e ADC Input Channel 1 for BOARD ID Al
BOARD-ID- ol
GPADCOD General Purpose ADC Input Channel 2 for BOARD ID Al
GPADCO-3 General Purpose ADC Input Channel 3 Al
GPADCO0-4 General Purpose ADC Input Channel 4 Al
GPADCO0-5 General Purpose ADC Input Channel 5 Al
GPADCO-6 General Purpose ADC Input Channel 6 Al
VCM-ADC GPADC Reference Voltage 0.9V Al
VREFP-ADC GPADC Reference Voltage 1.8V P
VREFN-ADC GPADC Reference Ground G
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4.3.35 LRADC
Table 4-76 LRADC Signal Description
Signal Name!!! De;du%tionﬂ <>Q Typetl
LRADCO-0 Low Rate ADC Al
4.3.36 LEDC
Table 4-77 LEDC Signal Description
Signal Namel!! | Description!? Typet!
LEDC < Intelligent Control LED Signal Output 0
4.3.37 IR-RX
Table 4-78 IR-RX Signal Description
Signal Name!*! Desc&ip%onﬂ 66 Typet!
IR-RX Consumer Infrared Receiver I
S-IR-RX Consumer infrared receiver I
4.3.38 IR-TX
Table 4-79 IR-TX Signal Description
Signal N@mem Description’2 O & Typet!
IR-TX Consumer Infrared Transmitter 0
&
4.3.39 IBIAS
Table 4-80 IBIAS Signal De§c/ription
Signal Name® | Description? < Typel2»
VCC-ADC Power Supply for GPADC P
AGND Analog Ground G
4.3.40 Power
Table 4-81 Power Signal Description
Sign%@% meltl | Description? r‘é\\%y é\\%y Typel
VDD-CPUS Power Supply for CPUS P
VDD-CPUB Power Supply for CPUB P
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Signal Name!!! | Description2 - % Typel!
VDD-CPUBFB CPUB Power Feedback Signal P
VDD-CPUL Power Supply for CPUL P
VDD-CPULFB CPUL Power Feedback Signal P
VDD-GPU Power Supply for GPU P
VDD-GPUFB GPU Power Feedback Signal P
VDD-VE Power Supply for VE P
VDD-SYS Power Supply for System P
VCC-PC Power Supply for PC P
VCC-PD Power Supply for PD P
VCC-PE Power Supply for PE P
VCC18-PF 1.8V Power Supply for PF P
VCC-PG Power Supply for PG P
VCC-PH Power Supply for PH P
VCC-PJ Power Supply for PJ P
VCC-PK Power Supply for PK P
VCC-PL Power Supply for PL P
VCC-PM Power Supply for PM P
VCC-10 Power Supply for 10 3.3V P
S /
4.3.41 Interrupt 4
Table 4-82 Interrupt Signal I?es/c}iption
Signal Name!*! Desw%tionﬂ <>Q Typell

PB-EINT[10:0] Port B Interrupt I

PC-EINT[16:0] Port C Interrupt [

PD-EINT[23:0] Port D Interrupt [

PE-EINT[15:0] Port E Interrupt I

PF-EINT[6:0] Port F Interrupt [

PG-EINTJ14:0] Port G Interrupt \ I

PH=EINT[16:0] Port H Interrupt [

PJ-EINT[27:22] | Port J Interrupt [

PK-EINT[25:0] Port K Interrupt [

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 72



@LWIMIER

Confidential

Signal Name!!! | Description2 - % Typel!
PL-EINT[13:0] Port L Interrupt I
PM-EINT[5:0] Port M Interrupt [

4.3.42 CLK-FANOUT

Table 4-83 CLK-FANOUT Signal Description
Signal Name!!! | Description!? Typel
CLK-FANOUTO | Clock Fanout 0 0
CLK-FANOUT1 | Clock Fanout 1 0]
CLK-FANOUT2 | Clock Fanout 2 0
CLK-FANOUT3 | Clock Fanout 3 0

4.3.43 JTAG

Table 4-84 JTAG Signal Description
Signal Name!!! | Description!? Typel!
JTAG-MS Arm® CPU JTAG Mode Selection I
JTAG-CK Arm® CPU JTAG Clock Signal I
JTAG-DO Arm® CPU JTAG Data Output 0
JTAG-DI Arm® CPU JTAG Data Input I
S-RJITAG-MS RISC-V JTAG Mode Select I
'S-RITAG-CK RISC-V JTAG Clock Signal |
S-JTAG-MS CPUS JTAGVM(;’CIe Selection I
S-JTAG-CK CPUS JTAG Clock Signal |
S-JTAG-DO CPUS JTAG Data Output 0]
S-JTAG-DI CPUS JTAG Data Input I
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5 Electrical characteristics

5.1 Parameter Conditions

5.1.1 Minimum and Maximum Values

Unless otherwise specified, the minimum and maximum values are guaranteed in the worst
conditions of ambient temperature, supply voltage, and frequencies by tests in production on 100%
of the devices with ambient temperature at Ta=25°C and Ta = Ta max.

Data based on characterization results, design simulation, and/or technology ¢characteristics are
indicated in the table footnotes and arenot tested in production.

5.1.2 < Typical Values

Unless otherwise specified, the typical data are based on Ta =25°C. They are given only as design
guidelines.

5.1.3 Temperature Definitions

e Ambient Temperature indicates the temperature of the surrounding environment.

e Junction Temperature indicates the hottest temperature of the silicon chip inside the
package.

e  Absolute Maximum Junction Temperature indicates the temperature beyond which damage
occurs to the device. The device may not function or meet expected performance at this
temperature.

e Recommended Operating Temperature indicates the junction temperature at which the
device operates continuously,ét the designated performance over the designed lifetime. The
reliability of the device may Be degraded if the device operates above this temperature. Some

devices will not fu ngtioﬁ electrically above this temperature.
2
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5.2 Absolute Maximum Ratings

Absolute Maximum Ratings are those values beyond which damage to the device may occur. The
following table specifies the absolute maximum ratings.

A CAUTION

Stresses beyond those listed under Table 5-1 may affect reliability or cause permanent damage to
the device. These are stress ratings only. Functional operation of the device at these or any other
conditions beyond those indicated under section 5.3 Recommended Operating Conditions is not
implied. Exposure to absolute maximum rated conditions for extended periods may affect device

reliability:

Table 5-1 Absolute Maximum Ratings
Signal Name Descriptig@<> I\Q@% Max® Unit
VDD-CPUS Power Supply for CPUS -0.3 1.2 v
VDD-CPUB Power Supply for CPUB -0.3 1.2 %
VDD-CPUL Power Supply for CPUL -0.3 1.2 V
VDD-GPU Power Supply for GPU -0.3 1.2 v
VDD-SYS Power Supply for System -0.3 1.1 %
VCC-DRAM Power Supply for DRAM PHY -0.3 1.4 \Y
VCC-DRAML Power Supply for DRAM:I0 0.27 1.1 V
VDD-DRAM Power Supply forDRAM CORE&PHY -0.3 1.1 v
><> s/
VDD18-DRAM 18V Powe/nSupply for DRAM PHY PLL 1.674 1.98 v
VCC-EFUSE P0W§V5/upply for eFuse -0.3 2.1 v
VCC-RTC Power Su pply for RTC -0.3 2.1 v
RTC-VIO Digital Power Bypass for RTC -0.3 1.2 Y
VCC-DEXO E(i)gvi\;c:rl SCU(;n;lsensated Crystal Oscillator 03 21 v
VCC-DCXO01 DCXO Reference Voltage 1 -0.3 2.1 v
VCC-DCX02 DCXO Reference Voltage 2 -0.3 2.1 V
VDD-UFS Power Supply forUFS controller 0.744 0.88 v
VCC12-UFS Power Supply for UFS 3.x CORE -0.3 1.2 V
VCC-UFS PowerSupply for UFS 3.x IO -0.3 2.5 v
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- Signal Name Description Min® Max Unit
VCC-LVDS Power Supply for LVDS -0.3 2.1 V
VCC18-HDMI 1.8 V Analog Supply for HDMI 10 -0.3 2.1 Y
VDDO08-HDMI 0.8 V HDMI Digital power Supply -0.3 1.2 Vv
VCC-MCSI Power Supply for MCSI -0.3 2.1 v
VCC33-USB2-U2 3.3V Power Supply for USB2_U2 IO -0.3 3.63 \Y
VCC33-18-USB2-
U2 3.3V/1.8V Power Supply for USB2_U2 10 | -0.3 3.63 V
VCC33-USB 3.3V Power Supply for USBO and USB1 10 | g 3 3.63 V
VCC33-18-USB 3.3V/1.8V Power Supply for USB0O and 3 363 v
USBL110
AVDD-C-COMBO Clear\ An‘alog Power for High Speed Clock o )1 v
Applications
AVDD-HPD-AUX AUX'HPD 3.3V High Voltage Power Supply | -0.3 3.63 %
AVDD-D-COMBO Power Supply for COMBO AVDD DATA 0.744 0.88 \Y
avnll.coMBo Power Supply for COMBO AVDD High 03 21 v
Voltage
VREFP-ADC GPADC Reference Voltage -0.3 2.1 v
VCC-ADC Power Supply for GPADC -0.3 2.1 v
VDD-VE Power Supply for VE 0.744 11 \
VCC-PC Power Supply for PC 03 3.63 v
VCC-PD Power Supply for PD 0.3 3.63 Vv
@
VCC-PE Power Supply for PE -0.3 3.63 %
VCC18-PF 1.8V Power Supply for PF -0.3 2.1 Y
VCC-PG Power Supply for PG -0.3 3.63 v
VCC-PH Power Supply for PH -0.3 3.63 v
VCC-PJ Power Supply for PJ -0.3 3.63 v
VCC-PK Power Supply for PK -0.3 3.63 %
VCC-PL Power Supply for PL -0.3 3.63 v
VCC-PM Power Supply for PM -0.3 3.63 %
VCC-10 Power Supply for 10 3.3V -0.3 3.63 v
Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 76



@LNIM’ER . .
Confidential

5.3

- Signal Name Description Min( Max Unit
o Human Body Model (HBM)® +2000 v
VESD 2
Charged Device Model (CDM)® +250 V
Latch-up I-test performance current- Pass
pulse injection on each 10 pin®
ILatch»up
Latch-up over-voltage performance
Pass

voltage injection on each 10 pin®

(1) The min/max voltages of power rails are guaranteed by design, not tested in production.

(2) Electrostatic discharge (ESD) is to measure device sensitivity/immunity to damage caused by
electrostatic discharges into the devices.

(3) Level listed above is the passing level per ESDA/JEDEC JS-001-2023.

(4) Level listed above is the passing level per ESDA/JEDEC JS-002-2022.

(5) Based on JESD78F, each device is tested with |0 pin injection of 2200 mAat room temperature.

(6) Based on JESD78F, each device is tested with a stress voltage of 1.5 x Vddmax at room
temperature.

Recommended Operating Conditions

The following table describes operating conditions of the device.

[[:_E]] NOTE

Logicfunctions and parameter values:are not assured out of the range specified in the
rg&)mmended operating conditions.
: .

Table 5-2 Recommended Opergt‘l\ng Conditions

Signal Name Deé@iption Min Q<> Typ Max Unit
<
VDD-CPUS ﬁowerSupplyforCPUS TBD 0.8 TBD V
VDD-CPUB Power Supply for CPUB 0.8 0.8 1.05 Vv
VDD-CPUL Power Supply for CPUL 0.8 0.8 1.05 V
VDD-GPU Power Supply for GPU 0.8 0.8 0.96 \Y
VDD-SYS Power Supply for System 0.8 0.8 0.84 V
P for LPDDR4/4X
ower Supply for LPDDRA/AX | .o 1.1 TBD v
’ PHY ’
VCC:DRAM
Power Supply for LPDDR5
PHY TBD 1.05 TBD Vv
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- Signal Name Description - Min Typ Max Unit
Power Supply for LPDDR4 10 | TBD 0.8 TBD v

VCC-DRAML :DC;Dwer Supply for LPDDR4X 765 06 TBD v
Power Supply for LPDDR5 10 | TBD 0.5 TBD v
P for DRAM

VDD-DRAM ower Supply for TBD 0.8 TBD v
CORE&PHY

VDD18-DRAM 1.8V Power Supply for DRAM | L ) 18 TBD v
PHY PLL

VCC-EFUSE Power Supply for eFuse 1.62 1.8 1.98 Vv

VCC-RTC Power Supply for RTC 1.62 1.8 1.98 v

RTC-VIO Digital Power Bypass for RTC | TBD 0.9 TBD \Y

VCC-DCXO Digital Compensated Crystal |\ 7o) || o 1818 |
Oscillator power Supply

VCC-DCXO1 DCXO Reference Voltage 1 1.782 1.8 1.818 V

VCC-DCX02 DCXO Reference Voltage 2 1.782 1.8 1.818 v
P for UF

VDD-UFS ower Supply forUFS TBD 0.8 TBD v
controller

VCC12-UFS FERER PRIFIET UFS 3.x TBD 12 TBD v
CORE _

VCC-UFS Power Suppleor UFS3.x10 TBD 2.5 TBD V

VCC-LVDS Power Supply for LVDS 1.71 1.8 1.89 v

VCC18-HDM| 1.8V Analog Supply for HDMI | Lo, 18 TBD v
0.

.8V HDMI Digi

VDDO8-HDMI 08 igital power TBD 0.8 TBD v
Supply

VCC-MCS| Power Supply for MCSI TBD 1.8 TBD v

veeazuspa-ua | 3V PowerSupplyforUSB3l | o 33 TBD v
DRD 10

VCC33-18-USB2- 3V/1.8VP f

CC33-18-US 3.3V/1.8V Power Supply for 8D 33 60 v

U2 USB3.1DRD 10

vED08-USB 0.8V Power Supply for USB2.0 TBD 0.8 TBD v
DRD 10 and USB2.0 Host IO
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- Signal Name Description - Min Typ Max Unit
VCC33-USB 3.3V Power Supply for USB2.0 TBD 33 TBD v
DRD and USB2.0 Host 10 '

3.3V/1.8V Power Supply for
VC(C33-18-USB USB2.0 DRD and USB2.0 Host | TBD 3.3 TBD Vv
10
AVDD-C-ComBo | '€ Analog Powerfor High | 0.8 TBD v
Speed Clock Applications
AUX HPD 3.3V High Volt
AVDD-HPD-AUX BhYOTage 1 1pp 3.3 TBD v
Power Supply
Power Supply for COMBO
AVDD-D-COMBO OWer SUPPY " TBD 0.8 TBD v
AVDD DATA
P S ly for COMBO
AVDD-H-COMBO | | oo >UPPYY for TBD 1.8 TBD v
AVDD High Voltage
VREFP-ADC GPADC Reference Voltage 1.782 1.8 1.818 \Y
VCC-ADC Power Supply for GPADC 1.782 1.8 1.818 V
VDD-VE Power Supply for VE TBD 0.8 TBD \Y
Digital GPIO C Power 2.97 33 3.63 \
VCC-PC 3.3V voltage
1.8V\oltage 1.62 1.8 1.98 Y
Digital GPIO D Power 2.97 33 3.63 \
VCC-PD 3.3V voltage -
> Digital GPIOE Power 2.97 33 3.63 v
VCC-PE 3.3Vvoltage
1.8V voltage 1.62 1.8 1.98 v
N
VCC18-PF 1.8V Power Supply for PF 1.62 1.8 1.98 v
Digital GPIO G Power 2.97 33 3.63 v
VCC-PG 3.3Vvoltage
1.8V voltage 1.62 1.8 1.98 v
Digital GPIO H Power 2.97 33 3.63 v
VCC-PH 3.3V voltage
Digital GPIO J Power ~ 2.97 33 3.63 V
VCe-PJ 3.3V voltage
VCC-PK 2.97 3.3 3.63 V
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- Signal Name Description - Min Typ Max Unit
Digital GPIO K Power
3.3V voltage 1.62 1.8 1.98 V
1.8V voltage
Digital GPIO L Power 2.97 33 3.63 %
VCC-PL 3.3Vvoltage
Digital GPIO M Power 2.97 3.3 3.63 v
VCC-PM 3.3V voltage
VCC-10>~ Power Supply for VECIO 2.97 3.3 3.63 V

5.4 GPIO Electrical Characteristics

Table 5-3 summarizes the GPIO electrical characteristics of the device.
Table 5-3 GPIO Electrical Characteristics
(vCc-lo/vCcec-pPC/vCC-PD/VCC-PE/VCC18-PF/VCC-PG/VCC-PH/VCC-PJ/VCC-PK/VCC-PL/VCC-

PM)
Symbol | Parameter Min Typ Max Unit
Vi High-level Input Voltage 0.7*vCC - 1.1*VCC %
Vi Low-level Input Voltage -0.3 - 0.3*vCC %
PLO, PL1 2.82 4.7 6.58 . > kQ
A A P
i i PGl,/Pé2, PG3,
Resistance o pos 19.8 33 | 462 kQ
“ T other 6PI0s 60 100 | 140 kQ
PLO, PL1 2.82 4.7 6.58 kQ
Output Pull- Eggj gg:igzp% J 152 kQ
Rep down
Resistance | P01, P62, PG3, 19.8 33 | 462 kQ
PG4, PG5
Other GPIOs , 60 100 140 kQ
i High-level Input Current - - 10 uA
e Low-level Input Current - - 10 uA
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-Symbol | Parameter % Min Typ | Max Unit
VCC-10 -
Von High-level Output Voltage 0.3 - VCC-IO %
VoL Low-level Output Voltage 0 - 0.2 %
loz Tri-state Output Leakage Current -10 - 10 uA
Cin Input Capacitance - - 5 pF
Cour Output Capacitance - - 5 pF
5.5 SMHC Electrical Characteristics
The SMHC electrical parameters are related to different supply voltage.
Figure 5-1 SMHC Voltage Waveform
&
v
Veeq
input I v I output
u ol high level
high level / | e
Vi ‘
undefined
Vi
input !
low level VoL output
. _w low level
Vss t
T%ﬁle 5-4 shows 3.3V SMHC electrical parameters.
‘Fable 5-4 3.3V SMHC Electrical/l?érameters
Symbol | Parameter <>Q Min Typ <>Q Max Unit
VDD | Powervoltage 2.7 i 3.6 v
Veco I/O voltage 2.7 3.6 v
Von Output high-level voltage | 0.75 * Ve - - %
VoL Output low-level voltage | - - 0.125*Veeq |V
Vin Input high-level voltage 0.625 * Veeq - Vecg +0.3 v
Vi ’ Input low-level voltage Vss -0.3 - 0.25* VccQ \Y
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Table 5-5 shows 1.8 V SMHC electrical parameters.

Table 5-5 1.8 V SMHC Electrical Parameters

Symbol | Parameter - - Min Typ Max Unit
VDD Power voltage 2.7 - 3.6 v

Veco I/O voltage 1.7 1.95 v

Von Output high-level voltage | Vccg - 0.45 - - Y

VoL Output low-level voltage | - - 0.45 v

Vin Input high-level voltage | 0.65 *Vccq W - Veeg +0.3 v

Vi & | Input low-level voltage | Ves— 0.3 i 0.35%Veeq® |V
(1).0.7 * Vg for MMC4.3 or lower.

(2).0.3 * Vceq for MMCA4.3 or lower.

5.6 GPADC Electrical Characteristics

Table 5-6 lists the GPADC electrical characteristics.
Table 5-6 GPADC Electrical Characteristics

Parameter Min Typ Max Unit

ADC Resolution - 12 - bits
Full-scalednput Range -~ | O - VCC-ADC v

Sampling Rate - 3 1 MHz

(}gnversion Time - 13 - ADC Clock Cycles

5.7 LRADC Electrical Characteristics

The following table lists the LRADC electrical characteristics.

Table 5-7 LRADC Electrical Characteristics

Parameter Min Typ Max Unit
Power Supply - - VCC-ADC v
Power Reference - 1.35 - %
ADC Resolution - 6 - bits
Fullsscale Input Range |1 LEVELBW v
Sampling Rate - - 2 kHz
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5.8

5.8.1

- Parameter Min Typ Max - - Unit
. . ADC Clock
Conversion Time 5 6 -
Cycles

(1) The maximum value of LEVELB is 1.286 V. For details, see the register description of
LRADC in A733_User_Manual.

External Clock Source Electrical Characteristics

High-frequency Crystal/Ceramic Resonator Characteristics

The high-frequency external clock can be supplied with a 26 MHz crystal resonator (oscillation
mode). The 26 MHz crystal resonator provides 26 MHz reference clock which'is connected to the
DXIN and DXOUT terminals.

Table 5-8 High-frequency 26 MHz Crystal Requirements

Symbol Parameter 06 Min | Typ Max Unit
faem_in Crystal parallel resonance frequency | - 26 2 MHz
Crystal frequency stability and
-50 - +50
tolerance at 25°C™W ppm
Oscillation mode Fundamental -
Co Shunt capacitance @ - 6.5 - pF

(1) The 50 ppm frequency stability and tolerance can meet the requirement of the device. We
recommend selecting 20 ppm crystal devices. If the REFCLK-OUT (26 MHz fanout) is used for Wi-Fi
chip,the crystal uses the recommended:specification or the specified model for Wi-Fi chip.

(ﬁ The 6.5 pF is only a simulation yélue. The crystal shunt capacitance (CO0) is given by the crystal
manufacturer. N 4

Table 5-9 Crystal Circuit Parameters

Symbol Parameter o &
C C: capacitance

C C, capacitance

C Equivalent load capacitance, specified by the crystal manufacturer

Co Crystal shunt capacitance, specified by the crystal manufacturer

Cshunt Total shunt capacitance

Frequency stability mainly requires thatithe total load capacitance (C.) beiconstant. The crystal
manufacturer typically specifies a total load capacitance which is the series combination of C;, C,,
and Cshunt-

The total load capacitance is C{=[(C1 * C5)/(C1 + C3)] + Cehunt.
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5.8.2

e C; and G, represent the total capacitance of the respective PCB trace, load capacitor, and
other components (excluding the crystal) connected to each crystal terminal. The sizes of C;
and C; are usually the same.

e Csuncisthecrystal shunt capacitance (Co) plus any mutual capacitance (Cpkg + Cpes) S€€n across
the DXIN and DXOUT signals.

In the application, the crystal resonator and the load capacitors must be placed close to the
oscillator pins in order to minimize output distortion and the startup stabilization time. Refer to
the crystal resonator manufacturer for more details on the resonator characteristics.

Low-frequency Crystal/Ceramic Resonator Characteristics

This device contains an RC oscillation circuit that generates a 32.768 kHz clock; meanwhile, the
DCXO:module can calibrate the RC oscillation circuit regularly. If the product does not have a high
requirement for the accuracy of the system clock, the external 32.768 kHz crystal circuit can be
omitted and the internal RC oscillation circuit can be adopted. In addition, the relevant clock
configuration needs to be turned on by the software.

This device also can connect to a 32.768 kHz crystal resonator (oscillation mode). The 32.768 kHz
crystal resonator provides 32.768 kHz reference clock which is connected to the X32KIN and
X32KOUT terminals. In the application, the crystal resonator and the load capacitors must be
placed close to the oscillator pins to minimize output distortion and the startup stabilization time.
Refer to the crystal resonator manufacturer for more details on the resonator characteristics.

Table 5-10 Low-frequency 32.768 kHz Crystal Circuit Characteristics

Symbol Parameter Min Typ Max Unit
fxaak_in Crystal parallel resonance frequency | - 32.768 | - kHz
Crystal frequency stability:and
< o (1) 4 - - - ppm
S tolerance at25°C%W
Oscillation mode " Fundamental -
Co Shunt capacitance @ - 11 - pF

A\

(1) Thisdevice has no?equirement for the frequency stability and tolerance of 32.768 kHz crystal.
If the actual product has requirement for the accuracy of timing function, the 20 ppm stability and
tolerance is recommended.

(2) Thel.1pFisonly asimulation value. The crystal shunt capacitance (Co) is given by the crystal
manufacturer.
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5.9 Interface Timing Characteristics
5.9.1 Raw NAND Flash Interface Timing
Figure 5-2 Conventional Serial Access Cycle Timing (SAMO)
NDFC_CLE /]
3 " le—ta—
NDFC_CE# \ / /
/]
NDFC_WE# — t14 41 /"
i/ﬂme\.;/ S
NDFC_RE#
13| ¥
NDFC:ALE /1
[ 10 — i
NDFC_RB# / ////
NDFC_IOx ( D(0) X /’,/’, D(n-1) }———
Figure 5-3 EDO Type Serial Access after Read Cycle Timing (SAM1)
NDFC_CLE /]
|<—t3 — T le—+ta
NDFC_CE# \ Y /
/]
NDFC_WE# PR /1
—t12— sample
NDFC_RE# /_/
le—t13 —>
NDEG:ALE /l
|<— t10 —— ////
NDFC_RB# / ///
NDFC_IOx { D(0) /’,//:X D(n-1) —
Figure 5-4 Extending EDG/Type Serial Access Mode Timing (SAM2)
NDFC_CLE /]
|<—t3—> I/
NDFC_CE# \ / /
7/
/]
NDFC_WE# — 114 /1
<—tl2—>| sample 0
NDFC_RE# ! \ /
le—= 13—
NDFC-ALE /]
NDFC_RB# / 1
//
NDFC_IOx ( o)X %/ GE1)
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Figure 5-5 Command Latch Cycle Timing

e 1 ——e ]
NDFC_CLE / \
[ t3 Mle— t4—]
NDFC_CE# \ /
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NDFC_WE#
NDFC_RE#
— 7 ——l Ly
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Figure 5-6 Address Latch Cycle Timing
NDFC_CLE [ 1 —
7/
NDFC_CE# e 5 7 le—ta—
«— |[tIs—— | /
NDFC_WE# — 6 — 7/
NDFC_RE# — 5 i
//
|<7 7T —— P <—tll—>|
NDFC_ALE / 7/ \
Je— t8 —»e— 19 y
NDFC 104X XXXXXRKRRRRR Adarta) Y7/, AdrnT] YIXXX0K
/
F\<ig<u re 5-7 Write Data to Flash Cycle Timing
NDFC_CLE [ L —
//
NDFC_CE# e 5 ] 7 et
— 15— /
NDFC_WE# — t6 — 7/
NDFC_RE# — 5 i
//
e 7 ———» —t1—y
NDFC_ALE \ Vi /
[e— t8 —>¢— 19 y
NDFC_JOXOOQOOUNXX D(0) X ;;L D(n-1)___ XOXKXXXX
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Figure 5-8 Waiting R/B# Ready Timing
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NDFC_RE N/
NDFC_ALE /
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Figure 5-9 WE# High to RE# Low Timing
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Figure 5-10 RE# High to WE# Low Timing

NDFC_CLE // / \ /

NDFC_CE# //

NDFC_WE V4 W S\

: s
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Figure 5-11 Address to Data Loading Timing
NDFC_CLE //
NDFC_CE# /L
le——t19——>]
NDFC_WE# /" \// /" \_/ S S\
NDFC_RE //
NDFC_ALE //
NDFC_RB# //
NDFC_10x __/—J/— XAddr2YAddr3 DO X DA X DIX___ \
Table 5-11 Raw NAND Flash Timing Constants
Parameter %ymbol Min Ty%eb Max Unit
NDFC_CLE setup time t1 - 2T - ns
NDFC_CLE hold time t2 - 2T - ns
NDFC_CE setup time t3 - 2T - ns
NDFC_CE hold time t4 - 2T - ns
NDFC_WE# pulse width t5 - TW - ns
NDFC_WE# hold time t6 - T - ns
NDFC_ALE setup time t7 2 2T - ns
g@ta setup time 8 - T - ns
> )
Data hold time t9 - T - ns
Ready to NDFC_RE# low {10 - 3T i ns
NDFC_ALE hold time " | t11 - 27 - ns
NDFC_RE# pulse width t12 - T - ns
NDFC_RE# hold time t13 - T - ns
Read cycle time t14 - 2T - ns
Write cycle time t15 - 2T - ns
NDFC_WE# high to R/B# t16 - T_wB®@ - ns
busy
NDFC_WE# high to t17 - T_WHR® < ns
NDFC_RE# low
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5.9.2.1

1. (1) Tisthe cycle of internal clock.
2. (2),(3), (4),and (5) are configurable in NAND Flash controller, as shown below.
The value of T_WB could be 14*2T/22*2T/30*2T/38*2T.

The value of T_WHR could be 8*2T/16*2T/24*2T/32*2T.

Thewvalue of T_RHW could be 4*2T/8*2T/12*2T/20*2T.

The value of T_ADL could be 0*2T/8*2T/16*2T/24*2T.

Confidential
- Parameter Symbol Min Type | Max Unit
NDFC_RE# high to t18 - T_RHW® - ns
NDFC_WE# low
Address to Data Loading t19 - T_ADL® - ns
time
Note:

SMHC Interface Timing

HS-SDR Mode

[[:D] NOTE

|0 voltage is 1.8V or 3.3V.

Figure 5-12 SMHC HS-SDR Mode Output Timing Diagram

CLK

CMD, DATA

<

tCK

>

tOSKEW

tODLY
>

&

&’\Q

Table 5-12 SMHC HS-SDR Mode Output Timing Constants

Parameter Symbol Min | Typ Max Unit
CLK
Clock frequency tCK 0 50 50 MHz
Duty Cycle DC 45 50 55 %
Output CMD, DATA(referenced to CLK)
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- Parameter % Symbol Min | Typ |Max | Unit
CMD, Data output delay time tODLY - 025 |0.5 Ul
Data output delay skew time tOSKEW - - 0.884 | ns
Note:

(1) The Unit Interval (Ul) is 1-bit nominal time. For example, UI=20 ns at 50 MHz.
(2) Thedriver strength level of GPIO is 2 for test.

Figure 5-13 SMHC HS-SDR Mode Input Timing Diagram

tCK -

>
|

tISKEW

tIDLY

A

CLK

MY S 3 X {
CMD, DATA P AL P AL

Table 5-13 SMHC HS-SDR Mode Input Timing Constants

Parameter Symbol Min Typ Max Unit
CLK

Clock frequency tCK 0 50 50 MHz
Duty Cycle DC 45 50 55 %

Input CMD, DATA(referenced to CLK 50MHz)

@gta input delayin SDR mode. It ir)cludes
‘the PCB delay time of Clock, the PCB delay

tIDLY - - 20 ns
time of Data and the data output delay of
Device / 9/
Data input skew time in SDR mode tISKEW - - 0.858 | ns

The driver strength level of GPIO is 2 for test.
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5.9.2.2 HS-DDR Mode

Figure 5-14 SMHC HS-DDR Mode Output Timing Diagram

X >
tOSKEW DDR
<>
ODLY DDR
< >
CLK ___|
CMD, DATA X

Table'’5-14 SMHC HS-DDR Mode Output Timing Constants

ﬁarameter <>Q Symbol Min CI'Qyp Max Unit
CLK
Clock frequency tCK 0 50 50 MHz
Duty Cycle DC 45 50 55 %

Output CMD, DATA(referenced to CLK)

CMD, Data output delay time in DDR

tODLY-DDR - 0.25 0.25 ul
mode

Data output delay skew time tOSKEW - - 0.884 | ns

(1) The Unit Interval (Ul) is 1-bit nominal time. For example, UI=20 ns at 50 MHz.

(2) Thedriver strength level of GPIO is 2 for test.

Fngure 5-15 SMHC HS-DDR Mode Input Timing Diagram

|

WV

< ™ .4 tCK

v
v
« " {ISKEW DDR
(\ S -
' tIDLY DDR

CLK __|

CMD, DATA ¢ X

Table 5-15 SMHC HS-DDR Mode Input Timing Constants

4V W . W .
Para n\;g\ter ,\\Q,> Symbol Min | Typ o “Max Unit
CLK
Clock frequency tCK 0 50 50 MHz
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- Parameter % Symbol Min | Typ |Max | Unit

Duty Cycle DC 45 |50 55 %

Input CMD, DATA(referenced to CLK 50MHz)

Data input delay in DDR mode. It includes
the PCB delay time of Clock, the PCB delay

tIDLY-DDR - - 8.3 ns
time of Data and the data output delay of
Device
Data input skew time in DDR mode tISKEW-DDR | - - 0.858 | ns

The driver strength level of GPIO is 2 for test.

5.9.2.3 HS200/SDR104 Mode

Figure 5-16 SMHC HS200/SDR104 Mode Host Output and Device Input Timing Diagram

< tCK »
tOSKEW
opLy [’
4}
CLK I
CMD, DATA X

Table 5-16 SMHC HS200/SDR104 Mode Host Output and Device Input Timing Constants

B?r%avmeter QQ%V Symbol Min @?pv Max Unit
CLK 4

Clock frequency "4 tCK - - 200 MHz
Duty Cycle & DC 45 50 55 %
Rise time, fall time tTLH, tTHL - - 0.2 Ul

Host Output CMD, DATA (referenced to CLK)

Host CMD, Data output delay time tODLY - 025 |05 Ul
Host Data output delay skew time tOSKEW - - 0.884 | ns
Note:

(1) TheUnit Interval (Ul) is 1-bit nominalitime. For example, UI=10 ns at 100:MHz.
(2) The driver strength level of GPIO‘is 3 for test.
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Figure 5-17 SMHC HS200/SDR104 Mode Host Input and Device Output Timing Diagram

tPERIOD
< >
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o
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| |
PH VW

Table 5-17 SMHC HS200 Mode Host Input and Device Output Timing Constants

Parameter QQ Symbol Min Tx@ Max Unit | Remark
CLK

Max:
Clock Period tPERIOD 5 - - ns

200 MHz
Duty Cycle DC 45 50 |55 %
Rise time, fall time tTLH, tTHL | - - 0.2 Ul

Host Input CMD, DATA (referenced to CLK)

Device Output delay tPH 0 - 2 ul

Device Output delay variation /

ﬁue to temperature change after | dPH -3508) | - 1550% | ps

tuning 4

Device CMD, Data valid window | tvw 0.575 | - - ul
<

Note: o

(1) The Unit Interval (Ul) is 1-bit nominal time. For example, UI=10 ns at 100 MHz.
(2) Thedriver strength level of GPIO is 3 for test.

(3) Temperature variation: -20 °C.
(4)

4) Temperature variation: 90 °C.

5.9.2.4  HS400 Mode

The €MD output timing for HS400 mode'is the same as CMD output timing for HS200 mode.
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Figure 5-18 SMHC HS400 Mode Output Timing Diagram
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Table 5-18 SMHC HS400 Mode Output Timing Constants
Parameter N Symbol | Min Typ | Max Unit | Remark
CLK
Clock period tPERIOD. | 5 - - ns Max:
200 MHz
Clock slew rate SR 1.125 | - - V/ns
Clock duty cycle distortion tCKDCD | 0 - 0.5 ns
Clock minimum pulse width tCKMPW? | 2.2 - - ns
Output DATA (referenced to CLK)
‘Data output setup time {'tosu 0.4 - - ns
Data output hold time ) / tOH 0.4 - S ns
Data output slew rate ,\,\yj SR 0.9 - - V/ns
Note:
(1) The Unit Interval (Ul) is 1-bit nominal time. For example, UI=10 ns at 100 MHz.
(2) Thedriver strength level of GPIO is 3 for test.
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Figure 5-19 SMHC HS400 Mode Input Timing Diagram
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Table 5-19 SMHC HS400 Mode Input Timing Constants

Parameter % Symbol | Min <Pyp Max Unit | Remark
DS (Data Strobe)

Max:
DS period tPERIOD |5 - - ns

200 MHz
DS slew rate SR 1.125 |- - V/ns
DS duty cycle distortion tDSDCD . | 0.0 - 0.4 ns
DS minimum pulse width tDSMPW | 2.0 - - ns

{gﬁ)ut DATA (referenced to DS) ¢

Data input skew 1 tRQ - - 0.4 ns
Datainput hold skew 4 tRQH - - 0.4 ns
Data input slew rate o’ SR 0.85 - - V/ns
Note:

(1) The Unit Interval (Ul) is 1-bit nominal time. For example, UI=10 ns at 100 MHz.
(2) Thedriver strength level of GPIO is 3 for test.
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5.9.3 LCD Interface Timing

Figure 5-20 HV_IF Vertical Timing
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Figure 5-21 HV_IF Horizontal Timing
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Table 5-20 LCD HV_IF Timing Constants

Parameter Symbol Min Typ Max Unit
DCLK Cycle Time tDCLK 5 - - ns
Hsync Period Time tHT - HT+1 - tDCLK
Hsync Width tHSPW - HSPW+1 - tDCLK
Hsyne Back Porch tHBP - HBP+1 - tDCLK
Vsync Period Time tvT - VT/2 - tHT
Vsync Width tVSPW - VSPW+1 - tHT
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- Parameter Symbol Min Typ - Max Unit
Vsync Back Porch tVBP - VBP+1 - tHT
Note:

1) Vsync: Vertical sync, indicates one new frame.

2) Hsync: Horizontal sync, indicate one new scan line.

DE: LCD data enable.
5) D[23..0]: 24Bit RGB/YUV output from input FIFO for panel.

(

(2)

(3) DCLK: Dot clock, pixel data are sync by this clock.
(4)

(5)

5.9.4 Parallel CSI Interface Timing

Figure 5-22 Parallel CSI Data Sample Timing
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Table 5-21 Parallel CSl Interface Timing Constants

Parameter Symbol Min Typ Max Unit
Pclk period tperiod 6.73 -0 - ns
Pclk frequency 1/tperiod - - 148.5 | MHz
Pclk duty N4 ghevel/tperioc 40 50 |60 | %
Data input setup time o tast 0.6 - - ns
Data input hold timeAOV tdhd 0.6 - - ns

5.9.5 MIPI CSI Interface Timing

Figure 5-23 MIPI CSl Interface Timing
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Table 5-22 MIPI CSl Interface Timing Constants

P@% meter

Description N

Min

Max

Unit | Notes

Teikmiss

Timeout for receiver to detect
absence of Clock transitions and
disable the Clock Lane HS-RX.

60

ns 1,6

TCLK»POST

Time that the transmitter continues
to send HS clock after the last
associated Data Lane has
transitioned to LP Mode. Interval is
defined as the period from the end of
THS-TRAIL to the beginning of Tcik-

TRAIL.

60ns + 52*UI

ns 5

Teukerre

Time that the HS clock shall be driven
by the transmitter prior to any
associated Data Lane beginning the
transition from LP to HS mode.

Ul 5

TcLk-PREPARE

Time that the transmitter drives the
Clock Lane LP-00 Line state
immediately before the HS-0 Line
state starting the HS transmission.

38

95

ns 5

TCLK—SETTLE

Time interval during which the HS
receiver should ignore any Clock Lane
HS transitions, starting from the
beginning of TCLK-PREPARE.

95

300

ns 6,7

<
><>

TeLk-TERM-EN

Time for the Clock Lane receiverto
enable the HS line termination,
starting from the time point when Dn

crosses Vi, vax. >

Time for Dn
to reach

VTERM-EN

38

ns 6

TCLK—TRAIL

;
Time that the transmitter drives the
HS-0 state after the last payload clock
bit of a HS transmission burst.

60

ns 5

Teik-prePARE T+

Teik-zero

TCLK-PREPARE + time that the
transmitter drives the HS-0 state prior
to starting the Clock.

300

ns 5

TD-TERM-EN

Time for the Data Lane receiver to
enable the HS line termination,
starting from the time point when Dn
crosses Vi, vax.

Time for Dn
to reach

VTERM-EN

35ns +
4*U|

Teor

Transmitted time interval from the
start of Tus.traiL OF TcikTralL, tO the start

105ns +
n*12*Ul

3,5
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Para r@@cer

Description %

Min

Typ |

- Max

Unit

Notes

of the LP-11 state following a HS
burst.

Ths-exiT

Time that the transmitter drives LP-11
following a HS burst.

100

ns

THs-PREPARE

Time that the transmitter drives the
Data Lane LP-00 Line state
immediately before the HS-0 Line
state starting the HS transmission

40ns + 4*Ul

85ns +
6*Ul

ns

Ths-PREPARE T

THS-ZERO

Ths-prerare + time that the transmitter
drives the HS-0 state prior to
transmitting the Sync sequence.

145ns +
10*UI

ns

THS-SETTLE

Time interval during which the HS
receiver shall ignore any Data Lane
HS transitions, starting from the
beginning of Ts.prepare.

The HS receiver shall ignore any Data
Lane transitions before the minimum
value,and the HS receiver shall
respond to any Data Lane transitions
after the maximum value.

85ns + 6™ Ul

145ns +
10*UI

ns

Ths-skip

Time interval during which the HS-RX
should ignore any transitions on the
Data Lane, following a HS burst. The
end point of the interval is defined as
the beginning of the LP-11 state
following the HS burst. -/

40

ns

THS-TRAIL

Time that the tra nsny’ttér drives the
flipped differen;ia{%tate after last
payload data bit of a HS transmission
burst

max(n*8*Ul,
60ns +
n*4*y|)

ns

2,3,5

Tin

100

ns

Tiex

Transmitted length of any Low-Power
state period

50

ns

4,5

Ratio Tipx

Ratio of Tipxmaster)/ Tiexisiave) between
Master and Slave side

2/3

3/2

ns

Tra-ceT

Time that the new transmitter drives
the Bridge state (LP-00) after
accepting control during a Link
Turnaround.

5*Tiex

ns
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Parameter | Description % Min Typ - | Max Unit | Notes
Time that the transmitter drives the
Traco Bridge state (LP-00) before releasing | 4*Tiex ns 5
control during a Link Turnaround.
Time that the new transmitter waits
T after the LP-10 state before T T s :
TASURE transmitting the Bridge state (LP-00) ok ok
during a Link Turnaround.
Time that a transmitter drives a Mark-
Twakeup 1 state prior to a Stop statein orderto | 1 ms |5
initiate an exit from ULPS.

||_|_ || NOTE

The minimum value depends on the bit rate. Implementations should ensure proper
operation for all the supported bit rates.

If a>b then max (a, b) = a otherwise max (a, b) =b.
Wheren =1 for Forward-direction HS mode and n = 4 for Reverse-direction HS mode.

TLPXis aninternal state machine timing reference. Externally measured values may differ
slightly from the specified values due to asymmetrical rise and fall times.

Transmitter-specific parameter.
Receiver-specific parameter.

The stated values are considered informative guidelines rather than normative
requirements since this parameter is untestable in typical applications.
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5.9.6 MIPI DPHY Interface Timing
Figure 5-24 MIPI DPHY Timing
Reference Time
i4—TSETUP—PE4— THOLD—»E
! TSKEW !
CLKp !
CLKn i i |
54— 1 UlinsT —Pi i
é# Teckp =§
Table 5-23 MIPI DPHY Timing Constants
S AN
\%9% \%39 ,\J’ﬁperational
%@’&\ 4@"}\\ Units in Ulinst 4@\ Frequency in
5®rameter Symboé@ 50 Gbps
<>©
< Min Max %otal Min Max
4 -0.15 0.15 0.3 0.08 |10
Data to Clock Skew /;\’\V Tokewltd
-0.20 0.20 0.4 >1.0 1.5
0.15 - - 0.08 1.0
Data to Clock Setup Time | Tsetupir
0.20 >1.0 1.5
0.15 - - 0.08 1.0
Clock to Data Hold Time | Tholdirg
0.20 >1.0 1.5
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5.9.7 ~ GMAC Interface Timing

5.9.7.1  RGMII

Figure 5-25 RGMII Receive Timing

/4— RXC with internal
delay added

=0 S

le—TholdT

RXC(source of data)

></RXD[3:°] W
RXD[7:4][3:0] i
R CTL >< RXDV RXERR >< <

|

|

|
RXC(at receiver) / \ / MhowR

TsetupR —>! = E

—»

|
1
|
|
|
|
I
|
I
|
|
|
1
1
i
i
I
1
1
1
1
1
]
|
1
i

Figure 5-26 RGMII Transmit Timing

—————————————————————

,/', TXC with internal
........... / delay added

ST T
TXD[7:4][3:0] >< TXD[3:0] TsetupT : - !
|<«—TholdT

men oo X X XX

TXC(source of data)

TXC (atreceiver) / —\—/Mhol(ﬂ{

TsetupR 1 [
? >
Table 5-24 RGMII Timing Constants
Parameter Descript@@n ﬁin Typical | Max | Unit.
Tcyc Clock Cycle Duration  *notel 7.2 8 88 |[ns
Duty_G Duty Cycle Duration for Gigabit 45 50 55 %
Duty_T Duty Cycle for 10/100T 40 50 60 | %
TsetupT Data to clock output setup(at Transmitter | 1.2 2.0 ns
integrated delay)
TholdT Data to clock output hold(at Transmitter | 1.2 2.0 ns
’ integrated delay) ’
TsetupR Data to clock input setup(at Receiver 1.0 2.0 ns
integrated delay)
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-Parameter | Description - Min | Typical | Max | Unit

TholdR Data to clock input hold(at Receiver 1.0 2.0 ns
integrated delay)

Note: For 10 Mbps and 100 Mbps, Tcyc will scale 400ns£40ns and 40ns+4ns.

5.9.7.2 RMII

Figure 5-27 RMII Receive Timing

 TREF CLK _
REF:CLK
- TholdR
RX_ER R g Semmms ’ P ’ P ’
- TsetupR o
Figure 5-28 RMII Transmit Timing
TREF_CLK

REF CLK

— Tzetup?

) /
Table 5-25 RMII Timing Constants’

Parameter | Description <>Q Qﬁin Typ | Max | Unit
Trer_cLk Referencg@lf)ck Period - 20 - ns
Tduty REF_CLK duty cycle 35 65 %
TsetupT TXD/TXEN to REF_CLK setup time 4 ns
TholdT TXD/TXEN to REF_CLK hold time 2 ns
TsetupR RXD/CRS_DV/RX_ER to REF_CLK setup time 4 ns
TholdR RXD/CRS_DV/RX_ER to REF_CLK hold time 2 ns
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5.9.8  SPlInterface Timing

Figure 5-29 SPI Writing Timing

n(cs
CS# | // |<_( ’_7‘/—\;
ts(cs)
SCLK */‘/:t\_/_\_/ﬁ \_h
tskew

ts(mo) th(mo)

Figure 5-30 SPI Reading Timing

CS#
Internal Left offset2.4 ns /
SCLK /
Actual
SCLK ] t(mi)
ts(ml) —p

MISO MSB LSB

MOSI

Table 5-26 SPI Timing Constants

Parameter Symbol | Min Typ Max Unit
CS# Active Setup Time ts(cs) 270 - - ns
CS# Active Hold Time tn(cs) 2TW - - ns
gEK/Data output skew time | toew? | - - 1 ns
Data output Delay Time t;(f\rho) TW/2 - tokew - TW/2 + toeew ns
Data output Hold Time | th(mo) TW/2 - tokew - TW/2 + tokew ns
' 2l ] 0.2(master mode)
Data In Setup Time ts(mi) - - ns
4.5(slave mode)
) ) 0.2(master mode)
Data In Hold Time tn(mi) - - ns
2(slave mode)

(1) Tisthe cycle of clock.

(2) tskew is the output skew time between SCLK and MOSI. SCLK may be either faster or
slowerthan MOSI.
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5.9.9 SPI_DBI Interface Timing
Figure 5-31 DBI 3-line Serial Interface Timing
CSX ¢ > - tesh >
tCSS ---------------
. tWC/tVC -
scL — . —
L twrl/trdl i/ it >
N V}{ twrh/trdh
» tas | , tan
SDI ’
(write)
SDO
(read)
Table 5-27 DBI 3-line Serial Interface Write Timing Parameters
Signal Parameter Symbol Min Max Unit
CSX Chip select setup time tess 15 ns
Write cycle e 16 ns
SCL Control pulse “H” duration twrh 7 ns
Control pulse “L” duration twn 7 ns
Data setup time tas 7w ns
SDI/SDO
& Data hold time tat 7w ns
‘Note:
Range of required clock freq/uer/my: 0-60 MHz.
N4
Table 5-28 DBI 3-line §erfal Interface Read Timing Parameters
Signal Parameter Symbol Min Max Unit
CSX Chip select setup time tesh 60 ns
Read cycle trc 150 ns
SCL Control pulse “H” duration tedh 60 ns
Control pulse “L” duration tral 60 ns
* | Read access time trace 100 50 ns
SDI/SDO
Output disable time tod 150 50 ns
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- Signal Parameter % Symbol Min -~ | Max Unit
Note:
Range of required clock frequency: 0-6.67 MHz.
Figure 5-32 DBI 4-line Serial Interface Timing
CSX - > - tesh >
tss b Ty
DCX
tah '
Ly twc/trc »
scL h —
Ny twrl/trdl i/ -t >
I\l > tweh/trdn
» tds " tdn
SDI : ;
(write)
SDO
(read)
Table 5-29 DBI 4-line Serial Interface Write Timing Parameters
Signal Parameter Symbol Min Max Unit
CSX Chip select setup time tess 15 ns
Address setup time tas 10 ns
DgX
S Address hold time tan 10 ns
Write cycle 4 twe 16 ns
SCL Control pulse,“H” duration tweh 7 ns
=
Control |§L]lse “L” duration tuwn 7 ns
Data setup time tas 70 ns
SDI/SDO Data hold time tat 70 ns
Output disable time tod 150 50 ns
Note:
Range of required clock frequency: 0-60 MHz.
Table 5-30 DBI 4-line Serial Interface Read Timing Parameters
<S>|%nal Parameter ©<> Symbol Min ©<> Max Unit
CSX Chip select setup time tesh 60 ns
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- Signal Parameter % Symbol Min -~ | Max Unit
Address setup time tas 10 ns
DCX
Address hold time tan 10 ns
Read cycle trc 150 ns
SCL Control pulse “H” duration trdn 60 ns
Control pulse “L” duration tral 60 ns
Read access time trace - 50 ns
SDI/SDO
Output disable time tod 150 50 ns
Note:
Range of required clock frequency: 0-6.67 MHz.
5.9.10 SPI Flash Interface Timing
5.9.10.1 Controller Output to Target Input Timing
Figure 5-33 xSPI Target Data Input Timing
< tpERIOD >

Vb _
: tckpep is X—
Clock Input (CK) V1 e termp termp
> tckpep ;
Vs
<4—tisu >« » t i P sy « Pt
Q F ;)
>Q Vi \ / X \ /\ / \ /
10[7:0] Input >< Valid >< >< Valid ><
A%’ /
TN A A
(\<
—> < tckpeD i > tisu tckpecp—» €—
CK# Vpp------=-f===-=""u" PR | s
Clock Input Vix A \ /'l
Differential Vr 4‘_\ termp —7 ‘— tekmp _,\\ ...............
Vix v / " . \ :
CK Vs RS — ! R
4—tisU >« >t < >t
4¢—  tprrIOD >
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Table 5-31 Clock Input Threshold Levels
Parameter N Symbol Min | Max Unit
Clock Input Threshold (AC) Vt (AC) 0.50* Vop 0.50* Vop V
Input differential crossing (AC) Vix (ac) 0.4 * Vpp 0.60 * Vpp v
Table 5-32 xSPI Device Input Timing
xSPI-3330 | xSPI-266@ xSPI-2008®
Parameter | Symbol Unit | Comments
Min | Max | Min Max Min | Max
Input CK
Cycle Tim
D);ta 'me 150.MHz (max) between
trerioD 6 - 7.5 - 10 - ns the rising edges with
Transter respecttoV
Mode P 5
Slew Rate SR 094 |- 0.75 - 0.56 |- V/ns | With respect to VIH/VIL.
Allowable deviation
from an ideal 50% duty
Duty Cycle .
. . tekocp 0.0 03 |00 0375 | 0.0 |05 ns cycle with respect to V.
Distortion .
Includes jitter and
phase noise.
Minimum 2.7 3375 45 ns | With respect to V.
Pulse Width | <" i ' : Y T
Input Signals (Referenced to CK)
I t Set
eru N tisuddr 0.6 - 08, |- 1.0 - ns With respect to Vi/ViL.
Time (DTR) f
Input Hold ) J )
Time (DTR) tinddr 0.6 g 0.8 - 1.0 - ns With respect to Vin/Vi.
Input S *’\
nput Set
Tilf’]ue (ST:)p tisu 1 - 2 - 2 - ns With respect to V|H/V||_.
Input Hold )
1 - 2 - 2 - With Vin/ViL.
Time (STR) tin ns ith respect to Viu/ViL
With respect to Vin/ViL
Slew Rat
ew Rate @ SR 094 |- 0.75 - 056 |- V/ns | and xSPI reference
1.8V
load.
With.respect to Vin/ViL
Slew Rat
ewRate @ ' op 172 |- 137 " 103 |- | V/ns | andxSPI reference
3.0V load
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% xSPI-333% | xSPI-266? xSP1-200?)
Parameter | Symbol %m? Comments
©<> Min | Max | Min Max Min | Max
Note:
(1) xSPI-333: Up to 166 MHz; up to 333 MT/s.
(2) xSPI-266: Up to 133 MHz; up to 266 MT/s.
(3) xSPI-200: Up to 100 MHz; up to 200 MT/s.
5.9.10.2 Target Output to Controller Input Timing
Figure 5-34 xSPI Target Data Output Timing
< tPERIOD >
VDD o
tbspep ﬁ k_
Data Strobe Output (DS) Vi ey <4— tpsvpw tDsSMPW
/ i § tpspep j
Vss
—» 4 frg —» < troH
v
o v\ / A/ \ [
10[7:0] Output > Valid Window Valid Window
VOL
v AN AAA A
Table 5-33 xSPI Device Output Timing
é\\o x5P|-2§63> éx\”
P%ﬁa“meter Symbol & Unit CommentsQ@Q
O Min | Max O
Data Strobe® J
Cycle Time Data " 4 100 MHz (max) between the rising
tperiop 10 - ns .
Transfer Mode ™ edges with respect to V.
Allowable deviation from the input
Duty Cycle clock duty cycle distortion
t 0.0 0.4
Distortion PSpeD ns (tCKDCD) with respect to V.
Includes jitter and phase noise.
Minimum Pulse Width of DS is
. smaller than that of CK since the
Minimum Pulse . . .
Width tosmpw 4.1 - ns target is allowed to/add distortion
when generating DS from CK. With
respect to Vr.
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XSP1-200® N
Parameter Symbol Unit Comgtents
©<> Min | Max S
Output DATA (Referenced to DS)
With t to Vou/V d xSPI
Output skew tro - 0.8 ns ith respect to Vow/Vor and x
reference load.
With respect to Vou/VoL and xSPI
Output hold skew | tron - 0.8 ns ! P onfVor X

Note:

(1) xSPI-200: Up to 100 MHz; up to 200 MT/s.

(2) Controller CK edges are the trigger fortarget 10 and DS edges. 10 and DS edges therefore
always follow their related (triggering) CK edges.

UART Interface Timing

Figure 5-35 UART RX Timing

Register Setting:
Data length(DLS in LCR[1:0]) = 3 (8bit)
Stop bit length(STOP in LCR[2]) = 1 (2bit)
Parity enable(PEN in LCR[3]) =1

RX start >< data >< parity >< stop
RX FIFO oD
DATA \x w vaild data
< tRXSF

Figure 5-36 UART nCTS Timing
N4

TX

nCTS

start

parity

stop

start

tDCTS
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Figure 5-37 UART nRTS Timing

Register Setting:
RTS Trigger level(RT in FCR[7:6]) = 3 (De-asserted nRTS when FIFO valid data number reach FIFO depth-2)

RX FIFO 1)

DATA NUM FD-3 hp-2 N

nRTS

Note (1): FD: FIFO Depth

Table 5-34 UART Timing Constants

il Nl >
Parameter - | Symbol | Min Typ | Max Unit
RX startto RX FIFO tRXSF 10.5*BRPY. | - 11*BRPY | ns
Delay ti fde- ted nCTS to TX
elay time of de-asserted n o) {DCTS ] ) BRPW s
strat
Step time of asserted nCTS to stop next
bHme. P&t Tiacts | BRPW/A |- |- ns
transmission
Delay time of de-asserted nRTS tDRTS - - BRPW ns
Delay time of asserted nRTS tARTS - - BRPW ns
(1). BRP: Baud-Rate Period.
5.9.12 TWIl Interface Timing
Figure 5-38 TWI Timing
>@® L L
SDA | 3 T\ -
o\ / z 1|\ [__)( W
o Tow Tl T % 3
! : Tsu- bl
ScK 1 || [\ | A N \
| > le | et
1 | 1 J € Tsu-STAll | 1
| |ThdSTA Thd-DAT Thigh L
Ef/if{"l' RES}A‘RT
Table 5-35 TWI Timing Parameters
& 22D &
@\\% Sta@%rd mode Fast modg‘zp\\(b Uni
P%r%meter Symbol S 04
O M?n Max Min < Max t
SCK clock frequency | Fsck 0 100 0 400 kHz
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oA ter Sym%@tQ Standard mode Fast mode Uni
O Min Max ﬁin Max t
Setup Time In Start Tsu-STA | 4.7 - 0.6 - us
Hold Time In Start Thd-STA | 4.0 - 0.6 - us
Setup Time In Data Tsu-DAT | 250 - 100 - ns
Thd-
Hold Time In Data DAT 0 - 0 - us
Setup Time In Stop Tsu-STO | 4.0 - 0.6 - us
SCK Low level Time | Tlow 4.7 - 1.3 - us
SCKHigh level Time | Thigh 4.0 - 0.6 - us
ilcr:é SDA Falling Tf . 300 20 300 ns
SCK/SDARising Time | Tr - 1000 20 300 ns

5.9.13

5.9.13.1

12S Interface Timing

Data Output timing of 12S/PCM in Master mode

The Data Output timing of 12S/PCM in Master mode and the Data Input timing of Peripheral
12S/PCM in Slave mode show in Figure 5-39.

Figure 5-39 Data Output Timing of 12S/PCM'in Master Mode

@@PCM

I0 PAD

Pripheral
12S/PCM

LRCK
(M_OuT)

BCLK
(M_OuT)
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(S_IN)

I”
T(LRCK To_PAD(M =
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s [
\ / /TS‘BCLK_TO m
2

l—
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Ao

Td(DOUT To_PAD(M) —,
T

X

&

Td(PAD(M)_To_PAD(S)) —>E:<—

Td(PAD(S)_To_LRCK) —»| |&—

¥ |

;

|
—r |
' 1TS(LRCK) |Th(LRCK)

I\

| 1<TSON)) Th(DIN), |

DIN
(S_IN)

J \ / Td(RAD(S)_To fBCLK) —»i

N X

[\
X

Td(PAD(S)_To_DIN)—> +—

The Data Output timing parameters of I2S/PCM in Master mode and The Data Input timing

parameters of Peripheral 12S/PCM:in Slave mode show in Table 5-36.

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved.

113



@LWIMIER

Confidential
Table 5-36 Data Output Timing Parameters of 12S/PCM in Master Mode
Parameter Q<> Min Max Q<> Skew Units

Sequence requirement of internal signal of 12S/PCM in Master m

ode

T4(LRCK_To_PA

LRCK to PAD(M)

T1<6.5

D(M))

Delay

D(M)) Delay / (restriction)
T4(BCLK_To_PA | BCLK to PAD(M) / T2<6.5(restricti
D(M)) Delay on)
T4(DOUT_To_PA | DOUT to PAD(M) / T3<6.5(restricti

on)

Twl<2.5(require
ment)

ns

Sequence requirement of the 10 pad of 12S/PCM in Master mode connecting to the
external 10 pad of Peripheral 12S/PCM'in Slave mode

T4(PAD(M)_To_
PAD(S))

LRCK PAD(M) to

T4*<7.0(estima

LRCK PAD(S) / ,
tion)
Delay
BCLK PAD(M) to .
(M) T5*<7.0(estima
BCLK PAD(S) / .
tion)
Delay
DOUT PAD(M) to .
(M) T6*<7.0(estima
DIN-PAD(S) / j
tion)
Delay

Tw2*<1.0(requir
ement)

ns

Sequence requirement of internal signal of Peripheral 12S/PCM i

n Slave mode

Tq(PAD(S)_To_L

PAD(S) to LRCK

T7*<6.5(assum

RCK) Delay / ption)
Tw3*<2.5(requir | NS
Tu(PAD(S)_To_B | PAD(S) to BCLK / T8'<6.5(@ssum | o
CLK) Delay 4 ption)
T4(PAD(S)_To_D | PAD(S)t6 DIN / T9*<6.5(assum
IN) Delay ption)
LRCK Set T10*(anal
Ts(LRCK) Stp . (ana / / ns
Slack ysis)
T11*(anal
Th(LRCK) LRCK Hold Slack | . (ana / / ns
ysis)
T12*(anal
Ts(DIN) DIN Setup Slack ; (@na / / ns
ysis)
' T13*(anal
Th(DIN) DIN Hold Slack ) (@na / / ns
ysis)
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5.9.13.2 = Data Input timing of 12S/PCM in Master mode

The Data Input timing of 12S/PCM in Master mode and the Data Output timing of Peripheral
I2S/PCM in Slave mode show in Figure 5-40.

Figure 5-40 Data Input Timing of 12S/PCM in Master Mode

12S/PCM

I0 PAD

Pripheral
12S/PCM

|0 PAD

12S/PCM

LRCK |
(M_OUT)

A(LRCK_To_PAD(M)) —u =

BCLK
(M_ouT) TABCLK_To_PAD(M)) 14_

Td(PAD(M)_To_PAD(S)) —>u<—

Td(PAD(S)_To_LRCK) _>| Je— |
LRCK | i
(S_IN) I

LRCK |Th (LRCK)

BCLK
(S_IN) Td(RAD(S)_To /BCLK) —»!

d(DOUT_To_PAD(S)) —p1 l—
X 'X X X X
(S_0uT) |
.l

Td(PAD(S)_To_PAD(M)) —>::<—

Td(PAD(M)_To_DIN) —p 14—

o X X A A X X

| +
Ts(DIN)'  Th(DIN)

(M_OUT)

The Data Input timing parameters of I2S/PCM in Master mode and The Data Output timing
parameters of Peripheral 12S/PCM in Slave mode are shown in Table 5-37.

Table 5-37 Data Input Timing Parameters of 12S/PCM in Master Mode

./\,\/ ;/\/\/ ./\/\/ .
Paraé} er d@ﬁ Max Sﬁ}(ew Units
géquence requirement of internal signal of I12S/PCM in Master mode
Td(LRCK_To_PAD(M | LRCKto , Twl<2.5
7 T1<6.5 t )

) PAD(M) Delay / (requirement) ns
Td(BCLK._To_PAD(M Kt (estimati

( s]0_PAD(M BT K to / T2<6.5(requirement) ns
) PAD(M) Delay on)

Sequence requirement of the 10 pad of 12S/PCM in Master mode connecting to the
external 10 pad of Peripheral 12S/PCM in Slave mode

LRCK PAD(M) T3*<7.0(requiremen *
to LRCK 9 e ng s
Td(PAD(M)_To_PAD | PAD(S) Delay / ns
S) BCLK PAD(M) T4*<7.0(requiremen | {estimati
to BCLK e
t) On)
PAD(S) Delay
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Parameter % Min Max % Skew Units
Sequence requirement of internal signal of Peripheral 12S/PCM in Slave mode
Tw3*<2.
5
Td(PAD(S)_To_LRC | PAD(S) to / T5*<6.5(requiremen s
K) LRCK Delay t) .
(estimati
on)
Td(PAD(S)_To_BCL | PAD(S) to / T6*<6.5(requiremen s
K) BCLK Delay t)
Td(DOUT-To_PAD(S | DOUT to / T7*<6.5(requiremen / s
) ’ PAD(S) Delay t)
LRCK Set T8* [
Ts(LRCK) etup | T8 (analys | / ns
Slack is)
LRCKHold T9* |
Th(LRCK) © To%(analys | / ns
Slack is)

Sequence requirement of the 10 pad of 12S/PCM in Master mode connecting to the

external 10 pad of Peripheral 12S/PCM in Slave mode

DOUT PAD(S
Td(PAD(S)_To_PAD( (S) T10*<7.0(requireme
to DIN PAD(M) |/ / ns
M)) nt)
Delay
Sequence requirement of internal signal of 12S/PCM in Master mode
PAD(M) to DIN T11<6.5 i
Td(PAD(M)_To_DIN) (M) to / <6.5(requiremen |, ns
Delay t)
O *
N DIN Setup T12*(anal
Ts(DIN) Slack ysis) / / ns
y T13*(anal
Th(DIN) DIN'Hold Slack oy @nal |, / ns

DMIC Interface Timing

Figure 5-41 DMIC Timing

DMIC_CLK / \ /
|

|
DMIC_DATA X
|

T | T |
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I | I |
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Table 5-38 DMIC Timing Constants

Parameter N Symbol | Min -~ | Typ Max | Unit
DMIC_DATA(Right) Setup Time to Falling

Trsu 15 - - ns
Edge of DMIC_CLK
DMIC_DATA(Right) Hold Time from Falling

TRH 0 - - ns
Edge of DMIC_CLK
DMIC_DATA(Left) Setup Time to Rising

Tisu 15 - - ns
Edge of DMIC_CLK
DMIC_DATA(Left) Hold Time From Rising

Tin 0 - - ns
edge of DMIC_CLK

5.9.15 OWA Interface Timing
Figure 5-42 OWA Timing

OWA_OUT |
Tf(OWA_OUT) ! ¢~ —p! k€ Tr(OWA_OUT)

| |
OWA_IN ' '

| |
Tf(OWA_IN) ! €~ —»! I Tr(OWA IN)

Table 5-39 OWA Timing Constants

Pararpqg;@r Symbggl‘y‘\ Min Typ MaQ o Unit
OWA_OUT Rise Time Tr(OWA_OUT) | - - 8 ns
%WA_OUT Fall Time ;ff(OWA_OUT) - - 8 ns
OWA_IN Rise Time | TriowALN) | - ; 4 ns
OWA_IN Fall Time ,\/\f TF(OWA_IN) - - 4 ns

5.10 Power-up and Power-down Sequence

5.10.1 Power-up Sequence

Figure 5-43 shows an example of the power-up sequence. The description of the power-up
sequence is as follows.
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Figure 5-43 Power-up Sequence

VCC-RTC
(BMU LDO/PMU LDC)

EXT DEDC[2A)

VDD-CPUS/VDD-USB
DCDC(3A)->ELDOG

VOD-CPUB
DC-DC3| (4)1 )
VDD-CPUL
DC-DC5(4A)
VDD-5YS/VDD-DRAM/VDD-VE/VDD-NPU
/VDDOS-UFS/VDD-COMBL
/VDD-COMBO/VDDOS-HOMI
DCDC2(4A)
VDD-GPU

DCDCA(4A)
VDD18-DRAM

" AVCC/VEC-DEXO/VCE-PLL
JVEC-CPU-PLL/
EXT DEDC->CLDO3(0.34)
VDD-DRAM(Reserve)/
VECI8-UFS/VEC-SUF-10
DCDC8(34)
VCC18-HDMI
EXT DCDC->CLDO2(0.54)
JVCC-PC/VCCLB-PF
/AVDD-H-COMBO/VCC-SENSOR/
VCC33-18-USB-2

EXT DEDC-> CLDOS(0.5A)
VCC-PD/VEC-LVDS0/

VCC-PI/VCC18-LCD

EXT DCDC-> BLDO2(0.5A)
VCCIO-WIFI

DC-DC1(3A)
VCC0/VEC-3V3/VCC-SENSOR
/VEC-aMMC/VCC-CARD/VCC-PH
JVCC-USB-2/VCC33-18-USB-2
DC-DC1->SW2(1A)

VCC-PL/VCC33-USB/
VCC33-18-Us8
ALDO1(0.68)
VCC-PE/VCC-PK/VCC-MCSI
10VDD-CSI-R1/IOVDD-CSI-
R2/IOVDD-CSI-F

EXT DCOC->BLDO1(0.5A)
VCC-PG/VCCIO-WIFI

EXT DCDC-> BLDOS(0.5A)
VCC-PM/VCC33-18-USB
/VDD18-LPDDR
EXT DCDC->CLDO1(0.3A)
VCC-EFUSE
DLDO1(0.3A)
VCC25-UFS
DLDO6(0.3A)

26M CLK

RESET

VCC-DRAM
DC-DC7(3A)

VCC09-vDD2L
DCDC3(3A)->ELDO1(0.6A)

VCC-DRAML
DC-DC6(3A)

VCC-VDDQ
DC-DC6/DC-DC7(3A)

sk .
VDD2L-»VCC-DRAML/VCC-VDDQ 7 0%"

1.8V
T0>=0 ms 2.3V
: 0.8V
H - o0%
¢ T1>=8 mu/
.. 0.8V
/ 90%
. 0.8V
E—— 20%
wﬁ/
0.8V
=
0.8V
1
- 00%
1
1.8V
T ous 1,8V for UFS2.2
o 1.2V for UFS3.1
I 0%
10 / <—T2
. T2> 0 ms s
30%
105,
1.8V
90%
10%,
1.8V
e
T3—>
1% T3>0ms =
80%
10%/
3.3V
90%
mz;/ 33v
F 90%
1.8V
- 90%
10%/ 1.8v
I~ 90%
108 / 1.8V
|~ 20%
),
1.8V
90%
% 2.5V
0%
= |_|_|_|_|_|_H_|_L’_|_|_H_L|_|_|_L|_L
1P 1.1V for LPDDRA4/4X
T4 >=6 ms—> i
| BOOTO 1.05V for LPDDRS
AXP318 Tpwrok-dly 0%
can set 4/8/16/32ms s
choose 8ms Ao s s
Power-on sequence: 0V foSrOI_E_DDRS
VDD18-LPDDR-VCC-DRAM >VCC09- ,
0.8V for LPDDR4

0.6V for LPDDR4X
0.5 for LPDDRS

90% .
i

,
0% S

DDR
1.1V for LPDDR4
0.6V for LPDDR4X

K
90
B
B
10%
{a
.

0.5 for LPDDRS

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved.

118



( Auwiver ;§> ,@0 ;5\\0
& &

& Confidential
5.10.2<>B§>>wer-down Sequence Q<>Q QQQ <><><
< < < <
Q<> Figure 5-44 shows an examg{g%f the power-down sequence. Tb§>description of the power-down Q<>
QQQ sequence is as follows. QQ <><><> <><><>
& & & &
<
<><>
&
<
&
<
Q<>
&
<
QQ
<
<
<
<
<><>
&
,\‘2,9 ,‘\Q}\' ,'\‘2,9'
‘0'&\ \Q‘&\ Q@\
o¥ o¥ ¥
< < < <
< < S <
< < < <
< < < &
QQ QQ QQ QQ
< < < <

<><> Copyright©29>2)5 Allwinner Technology Co., Ltd gl} Rights Reserved. <]><]>9



Atwimer . .
Confidential

Figure 5-44 Power-down Sequence

1.8v
VCC-RTC
(BMU LDO/PMU LDO)
1.8v
RESET
T1>1m:
2,5V
EXT DCDC{2A)
AN < <
SR
VDD-CPUS/VDD-USB 0.8y
DCDC3(3A)->ELDO6 Al DURER
.
RSN
W N
VDD-CPUB 0.8
DC-DC3(44) A
PO
ey
s s
VDD-CPUL 0.8Y
DC-DC5(44) DNRVIN
Y S .\.
VDD-SY5/VDD-DRAM/VDD-VE/VDD-NPU ISR
/VDDOB-UFS/VDD-COMB1 0.8v
/VDD-COMBO/VDDOS-HDM| BN
DCDC2{3A) N ‘\
s
VODGPU 0.8V
DCPCA{aA) > DN
N
VDD18-DRAM B
AVCC/VCC-DOXO/VCC-PLL 1.8V
Jvec-cPU-PLL/ \‘. \“ \“.
EXT DCDC->CLDO3(0.3A] ~ St
>ereos(osn) 1.8V for UFS2.2 > :
VDD-DRAM(Reserved)/ 1.2V for UFS3.1
VCC18-UFS/VCC-SUF-I0 SRS
SN
DCDC8(3A) R
S Sy S
VCC18-HDMI 1.8V
EXT DEDC->CLDO2(0.5A) . NN
IVEC-PC/VECIS-PF AN
/AVDD-H-COMBO/VCC-SENSOR/ 1.8v
VEC33-18-USB-2
EXT DCDC->CLDOS(0.5A)
VCC-PD/VCC-LVDS0/ 1.8V
VCC-PI/VCC18-LCD
EXT DEDC->BLDO2(0.54)
VCCIO-WIFI 3.3V
DC-DC1(3A) NN
VOC-0/VCC-3V3/VCC-SENSOR NN
INCC-eMMC/NCE-CARD/NEC-PH 33v 2 L]
Jvee 2/V N S ~
DC-DC1->5W2(1A) N ‘\ ‘\
IR
VCC-PL/VEC33-USBS L hd
3.3V
VCC33-18-USB
ALDO1(0.64) MO
VEC-PE/VEC-PK/VCC-MCESI DR
10VDD-CSI-R1/IOVDD-CSI- 18V
R2/10VDD-CSI-F g % e
EXT DEDC->BLDOL(0.54) R
VCC-PG/VECIO-WIFI 1.8V
EXT DCDC->BLDOS(0.5A) RS .
VCC-PM/VCC33-18-USB S NN
/VDD18-LPDDR 1.8V
EXT DCDC->CLDO1{0.3A) NN ~\
S ~ \-‘
VCC-EFUSE 1.8V
DLDO1(0.34) .
Y
VCC25-UFS 2.5V
DLDOS(0.3A) MY
1.1V for LPDDR4/4X oo T
1.05V for LPDDRS ——
VEC-DRAM
pe-be7(aa) DU
0.9V for LPDDRS SN
VCC08-VDD2L
ELDO1(0.64]
oea) SoC: SO
NN
0.8V for LPDDR4 AN
O-6\-forPDBR4
VCC-DRAML SR
DC-DCE(3A) 0.5 for LPDDR5 . .
S
DDR
vec-voog 1.1V for LPDDR4 NN
. . PO
PeRCE/OERCTE g 6y for LPDDRAX NN,
0.5 for LPDDRS
26M CLK |—|
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6

6.1.1

6.1.2

Temperature and Thermal Characteristics

Temperature

The following tables describe the temperature of the device

Table 6-1 Operating and Storage Temperature

Symbol | Parameter Min Max Unit
Ta Ambient Operating Temperature -25 75 °C
Tsr® | Storage Temperature -40 150 °C

(1) The MIN and MAX values of Tsrc are calculated in accordance withthe Hjgh Temperature
Storage Life JESD22-A103E.

Table 6-2 Junction Temperature

'
Recommend%d Operating Temperature b
Absolute Maximum
Chip m © ) Unit
Junction Temperature
Min Max
A733 -25 115 125 °C

Package Thermal Characteristics

The maximum chip junction temperature (T, max) Must never exceed the values given in Table 6-2
JunctionTemperature.

Fallure to maintain a junction temperattire within the range specified reduces operating lifetime,
réhablllty, and performance, and may cause irreversible damage to the system. It is useful to
calculate the exact power con/sumptlon and junction temperature to determine which the
temperature will be best suited'to the application. Therefore, the product should include thermal
analysis and thermal design'to ensure the operating junction temperature of the device is within
functional limits. ”®

The following tables show the thermal resistance characteristics of the device. These data are
based on JEDEC JESD51 standard, because the actual system design and temperature could be
different from JEDEC JESD51, these simulating data are a reference only and may not represent
actual use-case values, please prevail in the actual application condition test.

Table 6-3 A733MX-HN3, A733MX-N3X, and A733MX-1XX Package Thermal Characteristics

SymboleParameter S Min Typh@ Max. Unit
Junction-to-Ambient Thermal

0.4 ) - 25.265 - °C/W
Resistance

0.5 Junction-to-Board Thermal Resistance | - 10.33 - °C/W
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-Symbol | Parameter % Min Typ®@ | Max | Unit
0.c Junction-to-Case Thermal Resistance | - -G) - °C/W

(1) Reference document: JESD51-2 Integrated Circuits Thermal Test Method Environment
Conditions - Natural Convection (Still Air). Available from www.jedec.org.

(2) The testing PCB is 2 layers, 114.3 mm x 76.2 mm body, and 0.216 mm thickness. Ambient
temperature is 25.2°C.

(3) Due to the value of 6,c approaching zero, it is unable to provide accurate test data for ED-
FCCSP package.

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved.
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7 Pin Assignment
7.1.1 Pin Map & D oy &S
& 7 RS R R
The rE@:&T\OWing shows the A733 pin mapc\olgﬁ ED-FCCSP 570 balls, 15 mm x J;@b\ﬁ“m body size, 0.5 mm & 0.4 mmﬁ&ed ball pitch, and 0.27 mm balcbéi’\?e.
& , & O O &
Figure 7-1 Pin Map N O ~ L
<& <& <& <& <&
<& <& <& <& <
QQ 1 2 3 4 5 6 708 9 10 11 12 13 14 15 16@7 18 19 20 21 22 23 24 25 . 27 28 29 30 31 32 33 34 35 36 37
QQ A HTX2N HTXON [HTXCP
S dmelelele oz
C PE14
o
1 L L L e b e L e L L e L
KL - m E
E - ol
E 8 - = ¢
E - - o
RS o .
g E = o
& E -
B - Em
S o b
E -
E -
E 8 &
: E B =
E -
" "
: K FIEIEE -
" El -
R it :
QQ AE AE
Q<> AF AF
QQ AG sz AG
S E EEEE o ;
3 Edo m 2 EC B y
AK AK
AL 1AE|PH10 SDQ30 SDQ24 WCKO SDQ16 SDQ10 SDQ12 SDQ3 sSDQT AL
EaE = B B B
AM soQw3 S0Q25 weron sDQ8 SDQM1 ﬂ AM
AN 1 2 3 4 5 7 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 20 AN
HENNHNNEHEEEEEEEENEE RN
AP . AP
AR\ AR >@°
anE BE EE DE B RS _EeEsa
- il o
QQ 1 2 3 4 5 6 7 80 10 11 12 13 14 15 16 17 Q 19 20 21 22 23 24 25 26 6 28029 30 31 32 33 34 35 % 37
<& <& <& <& <&
QQ < <& <& <&
<& & <& <& <&
<>©<> m NOTE QQQ QQQ QQQ QQQ
The ball pitch of outer two circles on the pin map is 0.4 mm, while the rest is 0.5 mm.
5 5 55 55 5
o o o o o
QQ <>Q QQ QQ QQ
<& <& <& <& <&
Q<> Q<> QQ QQ QQ
Q<> Q<> Q<> QQ QQ
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7.1.2 Package Dimension

The following figure shows the top, bottom, and side views of the A733 package.
Figure 7-2 A7T33MX-HN3, A733MX-N3X, and A733MX-1XX Package Dimension

@ E [aaa]C
Dimension in mm Dimension in inch
Symbol

Ball A1l El MIN | NoM | MAX | MIN [ NOM | MAX
A 0.809 | 0.880 | 0.951 | 0.032 [ 0.035 | 0.087
| ey A1 | 0110 [ 0160 [ 0210 | 0.004 | 0.008 | 0.008
A2 [ 0670 | 0720 | 0.770 | 0.026 | 0.028 | 0.030
1\ Hleeclc \ ¥ A3 0420 | 0450 | 0480 | 0017 | 0.018 | 0.019
\ \ 1 A5 | 0.230 | 0270 | 0.310 | 0.009 | 0.011 | 0.012
‘ i o E [ 14.900 [ 15.000 | 15.100 | 0.587 | 0.591 | 0.594
T (ZTeeblc] i < D | 14.900 | 15.000 | 15.100 | 0.587 | 0.591 | 0.594
J j < E1 — 14400 — 0.567 —
L DA —  [14400| — — | 0867 | —
. —-—T- + -1T—-— = e — [ 0400 | — — o018 | —
b 0220 | 0.270 | 0320 | 0009 [ 0011 | 0.013

SOLDER BALL aaa 0.100 0.004

I SEATING PLANE bbb 0.100 0.004

‘ coo 0.150 0.008

ddd 0130 0.005

! LoMam eee 0.150 0.006

1\ M [ 0.050 0.002

TOP VIEW MD/ME 37/37
SE 0.250 | 0.010
- SD 0.250 | 0.010
— ‘
) ! ]
) 7 ‘ NOTE :
DETA?L‘K-/ S | DE V| EW 1. CONTROLLING DIMENSION : MILLIMETER.

& PRIMARY DATUM C AND SEATING PLANE ARE
DEFINED BY THE SPHERICAL CROWNS OF
THE SOLDER BALLS.

& DIMENSION b IS MEASURED AT THE MAXIMUM
SOLDER BALL DIAMETER, PARALLEL TO
3 AR % PRIMARY DATUM C.
2 e e e oo oo e oen s o3
B ] R /A THE PATTERN OF PIN 1 FIDUCIAL IS FOR
3§°°°° 222l 222 ®anats REFERENCE ONLY.
B e eeees "o33° |ogiiiiL o eoose 8
52 cccoes o :‘:ﬂ‘ Nkt 7 5. BALL PLACEMENT USE 0.250 mm SOLDER BALL.
& L2 asee sssecssn i
i S-Sl APPURPS N P BGA PAD SOLDER MASK OPENING = 0.250 mm.
®; E!EQSQQEQQG 06 Sssssassasns
g !ﬂQQQQQQ:QC::Q::B e essese S
codteesss ese .
& L) O‘GG ; : LEL LT N
ggue” : : : : e & & ssssssld
Sooces s 2 RSN Seeeely
Baos £33 B < S LT
8. s 2o omalacs s atie
Q &\eeoeooenue?eeeeeeoen5
> BOTTOM VIEW £
| ‘
'
o
2
2
v
N
9
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8 Carrier, Storage and Backing Information

8.1 Carrier

The following table shows matrix tray carrier information.

Table 8-1 Matrix Tray Carrier Information

Item Color Size Note

Tray Black 315mmx 1359 mmx 7.62 mm | 119 Pieces/Tray

Vacuum packing

Sil Inclading HIC and
"VETY | 540 mm x 300 mm x 0.14 mm neiuding ik an

Aluminum foil bags white desiccant

Printing: RoHS symbol

Pearl cotton cushion

White 12 mm x 680 mm x 185 mm
(Vacuum bag)

Pearl cotton cushion Left-Right:
(The Gap between ) 12 mm x 180 mm x 85 mm
White
vacuum bagand Front-Back:
inner box) 12 mm x 350 mmx 70 mm
) Printing: RoHS symbol
Inner Box White 396 mm x 196 mm x 96 mm
10 Tray/Inner box
Carton White 420 mm x 410 mm x 320 mm 6 Inner box/Carton

Lﬁe following table shows Packing\q/ua ntity.
Table 8-2 Packing Quantity Info\rﬂymation

Size Pi@?es/T Tray/Inner Full Inn§1><> Inner Full Carton
Sample < &

(mm) |ray Box Box Qty Box/Carton | Qty &
AT733 15x15 119 10 1190 6 7140
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The following figure shows tray dimension drawing.

Figure 8-1 Tray Dimension Drawing

ToP CAL BOTIOM CALL
SOALE 3/1 SCALE 341

NOTE :

1. SURFACE ELECTRICAL RESISTIVITY 10 ~ 10" §¥/sq

2. WARPAGE WITHIN 0.76mm.

3. FORBID USING THE FIRST CLASS ENVIRONMENT RESTRICTS SUBSTANCES MATERIAL

8.2 Storage

Reliability is affected if any condition_specified in Section 8.2.2 and Section 8.2.3 has been
e%(\@‘:eeded.

8.2.1 Moisture Sensitivity Level (M\;SL)

A package's MSL indicat\,es/ifs ability to withstand exposure after it is removed from its shipment
bag, a low MSL device sample can be exposed on the factory floor longer than a high MSL device
sample. Table 8-3 defines all MSL.

Table 8-3 MSL Summary

MSL Out-of-bag floor life Comments

1 Unlimited <30°C / 85%RH
2 1lyear <30°C/60%RH
2a : 4 weeks <30°C/60%RH
3 168 hours <30°C/60%RH
4 72 hours <30°C/60%RH

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 126



@LWIMIER

Confidential
MSL Out-of-bag floor life Comments
5 48 hours <30°C /60%RH
5a 24 hours <30°C / 60%RH
6 Time on Label (TOL) <30°C/60%RH

_l_|| NOTE

The A733 device samples are classified as MSL3.

8.2.2 Bagged Stora

ge Conditions

The following table defines the shelf life.

Table 8-4 Bagged Storage Conditions

Packing Mode Vacuum packing

Storage Temperature | 20026°C

Storage Humi

dity 40%D60%RH

Shelf Life

12 months

8.2.3 Out-of-bag Duration

It is defined by the device MSL rating. The out-of-bag duration is as follows.

Table 8-5/0ut-of-bag Duration

(b‘\
Sgg?%ge Temperature 2026°C
Storage Humidity 400/9%0%RH
v
Moisture Sensitive Level |
O3
(MSL) <
Floor Life 168 hours

For no mention of storage rules in this document, refer to the latest /PC/JEDEC J-STD-020C.

8.3 Baking

It is not necessary to bake chips if the conditions specified in Section 8.2.2 and Section 8.2.3 have
not been exceeded. It is necessary to bake chips if any condition specified in Section 8.2.2 and

Section8:2.3 ha

s been exceeded.

It is necessary to bake chips if the storage humidity condition has been exceeded, we recommend
that the device sample removed from its shipment bag for more than 2 days shall be baked to

guarantee prod

uction.
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9 Reflow Profile

All Allwinner chips provided for clients are lead-free RoHS-compliant products.

The reflow profile recommended in this document is a lead-free reflow profile that is suitable for
pure lead-free technology of lead-free solder paste. If customers need to use lead solder paste,
contact Allwinner FAE.

The following figure shows the appropriate reflow profile.

Figure 9-1 Lead-free Reflow Profile

Temperature

Soak

|73

Reflow i down

D > €—F —>

Al

Table9-1 Lead-free Reflow Profile Conditions

>

Time

< QTI typical SMT reflow profile conditions (for reference only)
Step Reflow condition

Environment N2 purgé reflow usage (yes/no) Yes, N2 purge used
If yes, 02 ppm level 02 <1500 ppm

A Preheat ramp up temperature | 25°C->150°C
range

B Preheat ramp up rate 1.5-2.5°C/s

C Soak temperature range 150°C->190°C

D Soak time 80-110s

E Liquidus temperature 217°C

F Time above liquidus 60-90 s

G Peak temperature 240-250°C

H ' Cool down temperatu're rate <4°C/s

The method of measuring the reflow soldering process is as follows.

Fix the thermocouple probe of the temperature measuring line at the connection point between
the pin (solderable end) of the packaged device and the pad by using high-temperature solder
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wire or high-temperature tape, fix the packaged device at the pad by using high-temperature tape
or other methods, and cover over the thermocouple probe. See Figure 9-2.

Figure 9-2 Measuring the Reflow Soldering Process
' Adjacent package Printed

Spacing ] p g Wifing

board

Measurement
point B

Thermocouples Measurement point A

If possible;the more accurate measuring way:is to drill the packaged device, or drill the PCB, and
fix the thermocouple probe through the drilled hole at the pad. :
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10 Part Marking

10.1 A733MX-HN3

The following figure shows the A7T33MX-HN3 marking.
Figure 10-1 A733MX-HN3 Marking

Ball Al identifier

The following table describes the A7T33MX-HN3 marking definitions.
Table 10-1 A7T33MX-HN3 Marking Definitions

@?y Marking Dg&:?viption Fix@(fﬁvynamic
1 ALLWINNER “\Allwinner logo or name Fixed

2 AT33MX-HN3 * | Product name Fixed

3 LLLLLLL &8 Lot number Dynamic

4 XXXXX Date code Dynamic
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10.2 A7T33MX-N3X
The following figure shows the A7T33MX-N3X marking.
Figure 10-2 A733MX-N3X Marking
1
( Avwner
A733 2
MX-N3X
, LLLLLLL  XXXXX
Ball Al identifier
3 4
The following table describes the A733MX-N3X marking definitions.
Table 10-2 A733MX-N3X Marking Definitions
No. Marking Description Fixed/Dynamic
1 ALLWINNER Allwinner logo or name Fixed
2 AT33MX-N3X Productiname Fixed
3° LLLLLLL Lot number Dynamic
4 XXXXX ‘Date code Dynamic
> 4 :
/\<\
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10.3 A733MX-1XX
The following figure shows the A733MX-1XX marking.
Figure 10-3 A733MX-1XX Marking
1
Auwiner
A733 2
MX-1XX
o LLLLLLL XXXXX
Ball Al identifier
3 4

The following table describes the A733MX-1XX marking definitions.
Table 10-3 A733MX-1XX Marking Definitions

No. Marking Description Fixed/Dynamic

1 ALLWINNER Allwinner logo or name Fixed

2 AT33MX-1XX Productiname Fixed

3° LLLLLLL Lot number Dynamic

4 XXXXX ‘Date code Dynamic

> 4 :
(\<\
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This documentation is the original work and copyrighted property of Allwinner Technology Co.,Ltd
(““Allwinner” ). No part of this document may be reproduced, modify, publish or transmitted in any form
or by any means without prior written consent of Allwinner.

Trademarks and Permissions

Allwinner and the Allwinner logo (incomplete enumeration) are trademarks of Allwinner Technology
Co.,Ltd. All other trademarks, trade names, product or service names mentioned in this document are the
property of their respective owners.

Important Notice and Disclaimer

The purchased products, services and features are stipulated by the contract made between Allwinner
Technology Co.,Ltd ( “Allwinner” ) and the customer. All or part of the products, services and features
described in this document may not be within-the purchase scope or the usage.scope. Please read the
terms and conditions of the contract and relevant instructions carefully before using, and follow the
instructions in this documentation strictly. Allwinner assumes no responsibility for the consequences of
improper use (including but not limited to overvoltage, overclock, or excessive temperature).

The information in this document is provided just as a reference or typical applications, and is subject to
change without notice. Every effort has been made in the preparation of this document to ensure accuracy
of the contents. Allwinner is not responsible for any damage (including but not limited to indirect,
incidental or special loss) or any infringement of third party rights arising from the use of this document.
All statements, information, and recommendations in this document do not constitute a warranty or
commitment of any kind, express or implied.

No license is granted by Allwinner herein express or implied or otherwise to any patent or intellectual
property of Allwinner. Third party licences may be required to implement the solution/product. Customers
shall be solely responsible to obtain all appropriatelyrequired third party licences. Allwinner shall not be
liable for any licence fee or royalty due in respect:of any required third party licence: Allwinner shall have
no warrané@, indemnity or other obligations with respect to third party licences.

S v

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 134



@LWIMIER ” . .
Confidential

v 4
o
2

Copyright © 2025 Allwinner Techﬁolégy Co., Ltd. All Rights Reserved.
-

Allwinner Technology Co., Ltd.
No.9 Technology Road 2, High-Tech Zone,

Zhuhai, Guangdong Province, China

Contact US:
Service@allwinnertech.com

www.allwinnertech.com

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 135



	Key Features
	Revision History
	Content
	Figures
	Tables
	About This Document
	1 Overview
	2 Ordering Information
	3 Features
	3.1 Processors
	3.2 Memory & Storage
	3.2.1 BROM
	3.2.2 DRAM
	3.2.3 SMHC
	3.2.4 UFSHC
	3.2.5 RAW NAND Flash
	3.2.6 SPI Flash

	3.3 Image
	3.3.1 ISP
	3.3.2 ENCPP

	3.4 Display & Graphics
	3.4.1 DE
	3.4.2 DI
	3.4.3 G2D
	3.4.4 E-ink

	3.5 Video Engine
	3.5.1 Video Decoding
	3.5.2 Video Encoding

	3.6 Video Output Interfaces
	3.6.1 RGB
	3.6.2 LVDS
	3.6.3 MIPI DSI
	3.6.4 eDP1.4b/DP1.4
	3.6.5 HDMI

	3.7 Video Input Interfaces
	3.7.1 MIPI CSI
	3.7.2 Parallel CSI

	3.8 Audio Interfaces
	3.8.1 I2S
	3.8.2 DMIC
	3.8.3 OWA

	3.9 System Components
	3.9.1 CCU
	3.9.2 PRCM
	3.9.3 PPU
	3.9.4 DMA
	3.9.5 MSGBOX
	3.9.6 Spinlock
	3.9.7 RTC
	3.9.8 Thermal Sensor
	3.9.9 Timer
	3.9.10 Watchdog Timer

	3.10 Peripheral Interfaces
	3.10.1 USB
	3.10.2 PCIe3.0 DM
	3.10.3 GMAC
	3.10.4 UART
	3.10.5 PWM
	3.10.6 SPI
	3.10.7 TWI
	3.10.8 GPADC
	3.10.9 LRADC
	3.10.10 LEDC
	3.10.11 IR_TX
	3.10.12 IR_RX

	3.11 Security
	3.11.1 CE
	3.11.2 SID
	3.11.3 SMC
	3.11.4 SPC
	3.11.5 TZMA

	3.12 Package

	4 Pin Description
	4.1 Pin Characteristics
	4.1.1 DRAM
	4.1.2 RTC
	4.1.3 PLL
	4.1.4 DCXO
	4.1.5 GPIO Groups
	4.1.5.1 Port B
	4.1.5.2 Port C
	4.1.5.3 Port D
	4.1.5.4 Port E
	4.1.5.5 Port F
	4.1.5.6 Port G
	4.1.5.7 Port H
	4.1.5.8 Port J
	4.1.5.9 Port K
	4.1.5.10 Port L
	4.1.5.11 Port M

	4.1.6 USB2.0 DRD
	4.1.7 USB2.0 Host
	4.1.8 USB2.0 PHY
	4.1.9 COMB0-PHY-SERDES
	4.1.10 eDP1.4b/DP1.4 AUX PHY
	4.1.11 COMB1-PHY-SERDES
	4.1.12 HDMI
	4.1.13 UFS
	4.1.14 CK-ST
	4.1.15 GPADC
	4.1.16 LRADC
	4.1.17 IBIAS
	4.1.18 System Control
	4.1.19 Power
	4.1.20 Ground

	4.2 GPIO Multiplex Function
	4.2.1 Port B
	4.2.2 Port C
	4.2.3 Port D
	4.2.4 Port E
	4.2.5 Port F
	4.2.6 Port G
	4.2.7 Port H
	4.2.8 Port J
	4.2.9 Port K
	4.2.10 Port L
	4.2.11 Port M

	4.3 Detailed Signal Description
	4.3.1 DRAM
	4.3.2 System Control
	4.3.3 RTC
	4.3.4 PLL
	4.3.5 DCXO
	4.3.6 Clock Select
	4.3.7 SMHC
	4.3.8 UFS
	4.3.9 RAW NAND Flash
	4.3.10 SPI Flash
	4.3.11 E-ink
	4.3.12 RGB
	4.3.13 LVDS
	4.3.14 MIPI DSI
	4.3.15 HDMI
	4.3.16 MIPI CSI
	4.3.17 Parallel CSI
	4.3.18 I2S/PCM
	4.3.19 DMIC
	4.3.20 OWA
	4.3.21 USB2.0 DRD
	4.3.22 USB2.0 Host
	4.3.23 USB2.0 PHY
	4.3.24 COMB0-PHY-SERDES
	4.3.25 eDP1.4b/DP1.4 AUX PHY
	4.3.26 COMB1-PHY-SERDES
	4.3.27 PCIe3.0
	4.3.28 GMAC
	4.3.29 PWM
	4.3.30 SPI
	4.3.31 DBI
	4.3.32 UART
	4.3.33 TWI
	4.3.34 GPADC
	4.3.35 LRADC
	4.3.36 LEDC
	4.3.37 IR-RX
	4.3.38 IR-TX
	4.3.39 IBIAS
	4.3.40 Power
	4.3.41 Interrupt
	4.3.42 CLK-FANOUT
	4.3.43 JTAG


	5 Electrical characteristics
	5.1 Parameter Conditions
	5.1.1 Minimum and Maximum Values
	5.1.2 Typical Values
	5.1.3 Temperature Definitions

	5.2 Absolute Maximum Ratings
	5.3 Recommended Operating Conditions
	5.4 GPIO Electrical Characteristics
	5.5 SMHC Electrical Characteristics
	5.6 GPADC Electrical Characteristics
	5.7 LRADC Electrical Characteristics
	5.8 External Clock Source Electrical Characteristics
	5.8.1 High-frequency Crystal/Ceramic Resonator Characteristics
	5.8.2 Low-frequency Crystal/Ceramic Resonator Characteristics

	5.9 Interface Timing Characteristics
	5.9.1 Raw NAND Flash Interface Timing
	5.9.2 SMHC Interface Timing
	5.9.2.1 HS-SDR Mode
	5.9.2.2 HS-DDR Mode
	5.9.2.3 HS200/SDR104 Mode
	5.9.2.4 HS400 Mode

	5.9.3 LCD Interface Timing
	5.9.4 Parallel CSI Interface Timing
	5.9.5 MIPI CSI Interface Timing
	5.9.6 MIPI DPHY Interface Timing
	5.9.7 GMAC Interface Timing
	5.9.7.1 RGMII
	5.9.7.2 RMII

	5.9.8 SPI Interface Timing
	5.9.9 SPI_DBI Interface Timing
	5.9.10 SPI Flash Interface Timing
	5.9.10.1 Controller Output to Target Input Timing
	5.9.10.2 Target Output to Controller Input Timing

	5.9.11 UART Interface Timing
	5.9.12 TWI Interface Timing
	5.9.13 I2S Interface Timing
	5.9.13.1 Data Output timing of I2S/PCM in Master mode
	5.9.13.2 Data Input timing of I2S/PCM in Master mode

	5.9.14 DMIC Interface Timing
	5.9.15 OWA Interface Timing

	5.10 Power-up and Power-down Sequence
	5.10.1 Power-up Sequence
	5.10.2 Power-down Sequence


	6 Temperature and Thermal Characteristics
	6.1.1 Temperature
	6.1.2 Package Thermal Characteristics

	7 Pin Assignment
	7.1.1 Pin Map
	7.1.2 Package Dimension

	8 Carrier, Storage and Backing Information
	8.1 Carrier
	8.2 Storage
	8.2.1 Moisture Sensitivity Level (MSL)
	8.2.2 Bagged Storage Conditions
	8.2.3 Out-of-bag Duration

	8.3 Baking

	9 Reflow Profile
	10 Part Marking
	10.1 A733MX-HN3
	10.2 A733MX-N3X
	10.3 A733MX-1XX


