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Declaration
Copyright E 2022 Rockchip Electronics Co., Ltd. Al
By wustimigs document, you hereby unequivocally acknowl

agreed to be bound by the contents of this declarat:i

1. Rockchip Electr dRiock ctBhimpy mhade changes to any in
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3. THI RD PARTY LI CENCES MAY BE REQUI RED TO | MPLEMEN
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ANY REQUI RED THI RD PARROCKCHKIENCEHALL HAVE NO | ND
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4. Rockchip is a trademark and registered trademar Kk
referenced brands, predwmwamesamead, tgsadeimar ks i n t
are the property of their respective owner s.
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Chapter 1  Introduction

1.1 Overview

RK3568 i s-parhbobgmance and | «cwrgpmleirc gjtuiaadn processor d
personal mobile intefnegudegsmeaoée and Al

Mangmbedded power f ul h aarrdpwaorvel deéempgtiinneisze per f or mance
end application. RK3568feumpbrts266imdetotips ] by. 268
decoder by 4K@60fps, dIH3®5 sempoder Hb 2 640 8 ogu@8 O ft pys , h
JPEGceder/ decoder.

Embedded 3D GPU makes RK3568 completely cogp,atibl e v

Open@QLO and VuUl.keamek. al 2D hardware engine wild/ ma x i
and provide very smoothly operation.

The b-unl d1PU support JFPNGT/BBMMID& 6 d operati on. I'n addit
strong compatibility, network models based on a seri
Tensor Fl ow/ MXNet/ PyTorch/ Caffe can be easily convert

external me mdrDyRBIDMDIRer f ace( DDR3

RK3568 h ance
/ PDDR4X) capabl e of sustaining demanc

a-pehf
/| LPDDR3/ LPDDR

1.2 Features

The features |listed below which may or may not be pr
subject to the third party |licensing requirements. F
feature configurations and |icensing requirements.

121 Mi croprocessor

Quadore ARM-KBCPEX

ARM Neon Advanced SI MD (single instruction, multirg
media and signal processing computation

l nclude VFP hardwaséngbesappedosesbba operations
ARMv 8 Cryptography Extensions

I ntegrated 32KB L1 instruction cache, 32KB L1 dat
51BRB nu fied system L3 cache with ECC

Trust Zone technol ogy support

Separate power domains fosu@GpPUOrtoretsgystaémpbwer sw
externally turn on/off based on different applicat

B

B

aO)

A PD_A5061sCor t-A%5 + Neon + FPU + L1 1/D Cache
A PD_A55 1: 2nA5BoMNteomn + FPU + L1 1/ D Cache
A PD_A553d CorA®% + Neon + FPU + L1 1/D Cache
A PD_A5%3 4t Bor t-A%5 + Neon + FPU + L1 1/D Cache
One isolated voltage domain
122 Neur al Process Uni't
Neur al net work acceleratiompeed@irmanwieT@RPrtocessi ng

SuppdrNtT8/ | FTPI1&6/ BFP16 MAC hybrid operation
Support-leéeaepfirmgnewor ks: Tenlsiotré&, oRwt drfFch, Caf fe, Ol
Keras, Darknet
., One isolated voltage domain
123 Memory Organizati on

Il nternahi pnmemory
Boot ROM
SYSTEMRAMN th
PMU_ SRAM in t

e voltage domain of VD_LOGIC
he voltage dompoboweof adpl PMEtf on | ov

> > >

Copyright 20 22 © Rockchip Electronics Co., Ltd. 6
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I 3> I 3> I > > M

1.2.4

™ =

>

X

I
n

ternalhi@f fmemor vy

DDRBDDR3L/ DDRBR/LIPPDDR4/ L P'DDR4 X
SPNor/ N&hésh

e MMC

SD Card

8bits Async Nand FIl ash

8bits toggle Nand FIl ash
8bsONFI Nand FIl ash

nt ernal Me mor vy

ternaRomBoot

Support system bfoooltl ofwionng tdheevi c e :

E SPI Flash interface

E Nand Fl ash

E eMMC interface

E SDMMC interface

Support system code download by the following in
E USB Oifster(fRDewi ce mode)

SYSTEMRAM
A Size: 64KB

PMUSRAM
A Si zekB

125 Ext er nal Memory or Storage device
Dynami c Mennoerryf ace DORBR3 /DDR4/ LIPIDIDIRRE PDDR4/ LPDDR4 X)

B

>» » D>

> >

> > W > I>» > I>» > @ > >

> Z

M

D

a

Compatible with JEDEC standards

Compatible w2l1h3 DDRRBRABPDR-213/BDR4B200/ LPDBbDRA4
3200/ LPDDBRAOX

Supp@ehtisdat a wkRdthnpnks (chip selectspaceéeotal addr
8GB(max) for DDR3/ DDR3L/ DDR4

SuppBr2thsidtat a wéddthnks (chip selects), total addr
8GB(max) for LPDDR3/LPDDR4/LPDDR4X

Low power modes, sduwonvn aasn dpesiedefsh f or SDRAM
Compensation for boar d ldaetleanycsi easn dt hvraoruigahb Iper ogr am

pipelines
Suppor tse&i€i f or DIDIRRBAD/DR 4
Programmabl e output and ODT i mpedance with dynan

MCnt er f ace
Compatibl e wi tiMANSDX ainndtaerrdf ac e

Compatible with eMMC specifndabidn 4. 41, 4 .51,
Supporrteet data bulsi w)j ddidni: &hli t

Support HS200;

Support CMD Queue

c
I

ol

/| MM@t er f ace
Compatible with SD3L 0, MMC ver 4.
Data bus Wwbdtb i s

nd Flngaseh face

Support nasyinasdhgch ch8bntee® 4dbanks

Support ONFI Synchronous Fl as®Bbl,utpe tifboamé&«,s each c
Support Toggle Flash I n8éi,fjupcd bam&ksh channel
Support synao dDDRhgch ch@8@8bhhepe #banks

Copyright 20 22 © Rockchip Electronics Co., Ltd. 7
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A Supportnam@Aash in async or sync mode
A Up t7dbi t BKIBar dware ECC
A For DBRd ash, support DLL bypass and 1/4 or 1/ 38
cl ock r7&btMHzi s
A For asgygmdl ash, support configurable interface ti:
l6bsitcycl e
SPI Fllaagker face
A Support SefFiabhNORAND FIl ash, pSRAM and SRAM
A Support SDR mode
A Support 1bit/2bit/4bit data width
126 System Component
CRU (clock & reset unit)
A Support clock gating control for individual C 0OMmg
A One oscillator wiitnpu24MHz cl ock
A Support gl-obakt sofoairt rwdbl pal so i ndirveisdeutalf osrofetac |
component
MCU
A 32bsinti crocontroller core
A Harvard architecture separate Instruction and Da
A Integrated Programmable I nterrupt Controller (IF
A Integrated Debug Controller with JTAG interface
PMU(power management wunit)
A 5 separate vol (¥BDeCOBBAVDSVUIDGNRU/ VD VBP P/MU)
A 15 separate power domains, which can be power up
di fferent application scenes
A- Mul t icpind i guwoarbki emodes t o save powWereqhenaiyf foer en
automatic clock gating control or power domain c
, Ti mer
A SiGdits twimelr si nitbearsreudlptoper at isoenc ufroer anpopnl i cat i on
A Twbsdbits twimeh si ntbarsredptoper ati on for secure appl
A Support two noopdeersa:t-irformenei ng a-ddf used count
A Support timer work state checkabl e
., Watchdog
A 32bsistat chdog counter
A Counter counts down from a preset value to 0 to
ti meout
A WDT can perform two types of opesrations when tin
E Generate a system reset
E First generate an interrupt and if this is not
the time a second timeout occurs then generat e
A Programmable reset pulse | ength
A Totla6 defri amregles of main timeout period
A Onevat chdog fscercurrceen application
A One Watchdog for secure application
, Interrupt Controller
A Support 3 PPl i rstamdr 26 SPuUrcéeterrupt sources i
components
A Support 16 -tsroifggvearred i nterrupts
A Two interr wsgtn FldaQtdp untl RQ) sepaaaboerltyexB5or bot h ar e
| owevel sensitive
Copyright 20 22 © Rockchip Electronics Co., Ltd. 8
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A Support different interrupt priority for each ir
sof t wamegr ammabl e
Ma bd x
A One Maklin SoC to s-Adb%i aedCMCUUexommunication
A Supporfour mail bperelmamnd t@ash ei manlewdiees dat a wor d,
one command word register and one flag bit that
A Provide 32 lock registers for software to use toc
occupied
DMAC
A Twd dentDMAa® | o cskusp p o rtMAIQO/ DMAC 1
A Miccode programming based DMA
A The specific instruction set provides flexibilit
A Linked |Iist DMA function is sgppbreredrooséempl et
A Support internal instruction cache
A Embedded DMA manager thread
A Support data transfer-ttop@rasr w,i tretmpeempirpgher al |,
peri phteemamor y
A Signals the occurrence of various DMA events usi
A Mapping reilpathieotrvsehen each channel and different
sof t wamregr ammabl e
A Onembedded DMA controller for system
A DMAC features:
E 8channels totally
E 32hardware request from peripherals
E 2 interrupt outoput
Trust Execution Environment system
A SupportsfTZone technology for the following compo
E Cor tAX5, support seecesugduryi taynwdmmde, switch by s
E System g®MACal support some dedicated channel s
mo d e
E Secure OTP, only can beAmZcies smadbmealCsetceaxe
key reader bl ock
E SYSTEM_SRApart of space is addressed only in
is sof-pwageammabl e together with TZMA (Trust
A Cipher engine
E SuppddrHAl, SHRG6/ 224 :512HA3BIBSwWwi th hardware paddin
E Suppd*HMAC SHAL, SHHA6, -SHAR, MD5 with hardware pa
E Supportl12dAESAES?2 ARS@&ncrypt & decrypt cipher
E SuppOES T-DEBi pher
E Support AES ECB/ CBC/ OFB/ CFB/ CTR/-RBAGSI QWSC CCM/ GC
mo d e
E Support [EBS/ETB/ CBC/ OFB/ CFB mode
E Support up to A4Me®Otéh eomatsi PKIA foprer RSAOEBEGC
A Support data socDRBRMbSDRAMfdevi ce
A Support up to 256 bits TRNG Output
A Supporetcure OTP
A Suppcsretc ubrceo t
A Suppacsretcudebug
A Support secure OS

127 Vi de®@ODEC

Vi d®ecoder

A

H. 265 HEVC/ MVC MainlO0O Profile yuv420@L5.1 up to

Copyright 20 22 © Rockchip Electronics Co., Ltd. 9
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A H.264 AVC/ MVC Mai
4096x23604@s

nl10 Profile

A VP9 ProfileO/2 yuv420@L5.1 up to 4096x2304@60f ps

A VP8 verision2,up to 1920x1088@60fps

A VCI1Si mple Profile@ ow, medium, high |level s, Ma i
| evel s, Advanced Profile@ evel 0~3,up to 1920x10

A MPE®@ Simple Profile@L0~6, Advanced Simple Profi
1920x1088@60f ps

A MPE@ Main Profile, | ow, meuwp utmo alnd2 thx 1gth8 8 @6v0efl pss,

A MPEG Main Profile, |l ow, medium and high | evel s,

A H.263 Profil €0, lupvelos 720x576 @60f ps

Vi d&ocoder

A H.264/ AVC BP/ MP/'HP®@ teov el 42@60T @&

A H.265/ HEVC MP@l evel 4.1, 60pps 064@D205@080 @s with

A Support YUV/RGB video source with rotation and

128 JPEG CODEC

., JPEG decoder
A Decoder size is 8f1ro@2m 8418x248 t o
A Support YUV400/YUV411/YUV420/YUV422/ YUV4A40/ YUV4/4
A Suppdrt20x 1@B8BD0f ps
A Support MIPEG
., JPEG encoder
A BaselNonmprogressive
A up to 8192x8192
A up 906 million pixels per second
129 Il mage EnhancémMERt modul e)
|l mage format support
A I nput data: YUV:4s2e0npY h\hda 2 pU \a nsaw a; p
A Output data: YUV4s2mpYHYW&Z2swap; Tile mode
A YUMown sampobnwgrfsiom 422 to 420
A Max esol dtoiromdynami ¢ ilmaygkx WEs8a o
Deinterl ace
A 1502: Input 5 Fields Output 2 frames mode
A 1 501T: l nput 5 Fields Output 1 Top frame mode
A 1501B: Input 5 Fields Output 1 Bottom frame mode
A 1202: I nput 2 Fifeladne sOunopet 2
A 1101T: l nput 1 Field Output 1 Top frame mode
A 11018B: l nput 1 Field Output 1 Bottom frame mode
A  PULLDOWN_REC: Pull down Recovery mode
A DETECT_ONLY: Detect Only mode
A MVHI ST=i mteer | ace MV Histogram
A MD: Motion Detection
A ME: Motion Estimate
A MC:Motion Compensation
A EEDI: Enhanced Edge based Interpolation
A OSDDETECT:-ScOneen Display Detection
A FFDETECT: Frame Field Detection
A FODETECT: Field Order Detection
A PDDETECT: Pull down Detection
A CC: Combining Check

Copyright 20 22 © Rockchip Electronics Co., Ltd. 10
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1210 Graphics Engine
3D Graphics Engine:

5

A Mal-G52 -Clor-2EE

A Suppo®pen@&lsS 1.1, 2.0, and 3.2

A SuppovVul kan 1.0 and 1.1

A Support OpenCL 2.0 Full Profile

A Suppob6axOMpi x/s fil80RBtz eclwhekh frequency
A Supp®Br8t.GA OPs wd0®@mMHz clock frequency

2D Graphics Engine:

A Data format

E Support input of

ARGB/ RGB888/ RGB565/ RGB4444/ RGB55517YUV420/ YUV
Support ivhpwidt2 228P10bi t/ YUV42-8lsPLOdbot{( YUV
Support output of

ARGB/ RGB888/ RGB565/ RGB4444/ RGB55517YUV420/ YUV
Pi xel For mat conversion, BT. 601/ BT. 709

m T

Dither topenr,a Y dither update;

Max resolution: 8192x8192 source, 4096x4096 de
A caling

Dowsscal ing: Average filter

Upscal i nubiBda filter (source>20nde8arwoul d use Bi
Arbitrainteger scafirom tAL6o0oto 16

tation

0, 90, 180g,r e27 0r oddeat i on

X-mi rroemirwyor & rotation operation

o

it BLT

Bl ock transfer

Color palette/ Color fill, support with al pha
Transparency mode (color keying/stencil test,

Two source BitBLT:
A+B=B only BitBLT, A swhpepart8B fotxatde&scal e
A+B=C second source (B) has same attribute wit

>
M T 3> [T T T S T T 00 T (T8 500 T T T O 1T T 7

A | pha Bl ending
New compr ehenpsiixveel paelrpha(col or/ alpha channel s
Fading
E SRC1(R2Y) && SRICODI(pJ®ST( YUV)
1211 Vi deo input interface
., Interface amguvtvi geocessor
A Support ®WpilVR aterface (digital parall el i nput)
A Support MIPI CSI RX interface
A SuppoVItCMAMA ock(Video I nput Processor)

E Support video data from DVP

E Support video data from MIPI CSI

E Support DVP angli mdlIPtlarC&8dus| vy

Support | SP block(Il mage Signal Processor)
E Supporitdeo datba/Pfr om

E Support videoMIdrRlt aCSIr om

DVRA nterface
A Suppo8hs/tl0b/ilt2b/ilt6bi nput

A Support up to 150MHz input dat a

MI Pl  CSI RX I nterface

A Compatible with tHetMIrRPlackl Isipea®ddi cation vi1.

A Up to 4 dat a2 .l5Gbeps maxi mum data rate per | ane

Copyright 20 22 © Rockchip Electronics Co., Ltd. 11
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A Support-HSI,PIMLPI mode
A Support two mode
E One inter flaccel onika midlandeat as | ane
E Two interdawikh 1 clock | anes and 2 data | ane
VI CAP
A Support BCBON 42s2 nSpbuRAW 8/ 10kl Bput
A Support BT656 YGH@Qrpu422 8bit
A Support BT1120 NLCOICIDKBR@p8t, siteglge/ daalpl i ng
A Support 2/ 4 mixed BT656/BT1120 YCbCr 422 8bit in
A Support YUYV sequence configurable
A Support trhie ypolfa pi xel _cl k, hsync and vsync conf
A Support receiving CSI2 protocol data(up to four
A Support receiving DSI protocol data(Video mode/ (
A Support window cropping
A Support virtual stride when write to DDR
A Support NV16/NV1i¥UYudaua for
A Support compaacmpamtonout put for RAW dat a
SP
DVP inlpD®: BT601/656/ 1120 with raw8/rawlO/rawl2/r
MI PI i REutata | amnd, xrldw&//r aw2,0 / ¥ A
3A: include AE/ Histogram, AF, AWB statistics out
FPN: FRatetdern Noi se removal
BLC: Bl ack Level Correction
DPCC: Static/ Dynamic defect pixel cluster correc
LSC: Lens shading correction

Bay &DNR: Bagwer-Dei si ng, 2DNR
Bay&rDNR: Bagwer-Dei si ng, 3DNR
HDR:-F2ame Merge -DphamHc gRange

DRC -Brame Merge Video Tone mapping

Debayer: Advanced Adaptive Demosaic with Chromat
CCM/ CSM: Col or correction matri x; RGB2YUV et c.
Gamma : Gamma out correction

Dehaze/ Enhance: Automatic Dehaze and edge enhanc
3DLUT:-LBD ChBalbette for Customer

LDCH: 1ddaémg ortion in the horizont al direction

2DNR: Advanced Spatial Noi se reduce in YUV

Shar p: Picture Sharpening & Edge Enhance in YUV
CGC: Col or Gamut Compression, YUV full rangel/l ir
Out put Scal e*?2

Maxi mum uteisoon i 2 30@96 x

DD > > >

1212 Di splimtyer f ace
Di splhnayr face

Support eDP interface

Support EBC inteface

Support stihmudd aneous displays in¢the following i
E RGB/BT1120
E BT656
E MIPI _DSI _TX

A Support PRGRI | el Di splay interface
A Support BT656/BT1120 interface

A Support MIPI_DSI interface

A Support LVDS interface

A Support HDMI interface

A

A

A

Copyright 20 22 © Rockchip Electronics Co., Ltd. 12
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E LVDS
E HDMI
E eDP
RGBBT1120 video output interface
A Support up to 1920x1080@60Hz
A Support RGB(up to 8bit) format
A Up to 150MHz data rate
B®56 video output interface
A SupportanfdALNTSC
MI Pl D8Interface
A Compatible with MI PI Alliance& Interface specific
A Support 2 channel DSI
A Support 4 daparl ahaennel
A SupporGb@gs5maxi mum data rate per | ane
A Up to 192@&@OA®BIOspdbatyput for singl e25v804@6dtze and
for <awe&ll mode
A Support RGB(up to 8bit) format
LVvDBnterface
A Complamwti th the -d44A/ EVBBecification
A SuppdRGB888 and RGBG6 66V DRmptuer ffeoae
A Support VESA/JEIDA LVDS data format transfer
HDMI TX interface
A Single Physical Layer PHY wi tthDM2u @p orpte rfadri ohiD M1 1
A For HDMI operation, support for the following:
E Up tobisDeep Col or modes
E Up to 1@182@®pand096x230MD
E 3-D video formats
A Support RGB/YUV(up to 10bit) for mat
A Support HDICPI12
eDP interface
A Support 1 eDP 1.3 interface
A Up to 4 physical lanes of 2.7Gbps/ 1l ane
A Supports Panel Self Refresh(PSR)
A Support up to 2560x1600@60Hz
A Support RGB(up to 10bit) format
EBC interface
A E-ink EPD compatible
A Support up to 2200x1650
A Support dhG @it
A Up to 16 Il evel gray scale
A Up to 256 frames every scanning

1213 Vi deGut put Processor
Vi deput s

A Support 2 cluster | ayer
E Suppoupp to 4096x2160 input resolution
E Support afbecd
E Support RGB/ YUV/ YUYV format
E Support scale up/down ratio 4~1/4
E Supportiomtat
A Support 2 esmart | ayer
E Support 40@6tx®2160 input resolution
E Support RGB/ YUV/ YUYV for mat
E Support scale up/down ratio 4~1/4
E Support 4 regions
A Support 2 smart | ayer
E Suppoup to 4096x2160 input resolution

Copyright 20 22 © Rockchip Electronics Co., Ltd. 13
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>0 >»>»0

> < > > S D

E Support RGB for mat

E Support 4 regions

erl ay

Supporté6MaAKXers o2E€ruafEBEMARE2 SMART
Support RGB/YUV domain overl ay

st process

HDR

E HDR10/HDR HLG

E HDR2SDR/ SDR2HDR
3DLUT/ P21 BCSEBD!I THER/ CABC/ GAMMA/ COLORBAR
ite back

For maAtRGB8888/ RGB888/ RGB565/ YUV420
Max resoll@ri0DafO8

deo outputs

Video out ppd®D6x2304 @6e0sHozl ut i on
Video outpptio 20@0xHEZEI®!| uti on
Videot putap to 19060HZEE®! uti on

1214 Audi o I nterface
| 2Bwi t8hclmannel

DD I DI > I

> TV DI I

> > > > > —

Up tBaahann®BXasnd 8 c¢c hRBRHKmeatlls
Audi o resolution from 16bits to 32bits
Sample rate up to 192KHz

DM

DM

Provides master and sl ave work mode, software co
Support 3 12S formgtust(infadremas triifigiehdétd )

Only for HDMI

Svti t8hclmannel

Up tBaahann®BXasnd 8npoaéaRBRXpath

Audi o resolution from 16bits to 32bits

Sample rate up to 192KHz

Provides master and sl ave work mode, sof tware coc
Support 3 112S formgtust(inMfaremas triiflgiehdétd )

Support 4 PCM formats (early, | atel, | at e2, | at e
| 2S andmddLdlannot be used at the same ti me

S22 B3%i t2hclannel

Up Rohannfed™SX addchanRXplast h

Audi o resolution from 16bits to 32bits

Sample rate up to 192KHz

Provides master and sl ave work mode, software co
Support 3 12S formgtust(infdremas triifigehdétd )

Support 4 PCM formats (early, | at el, | at e 2, | at e
| 2S and PCM cannot be used at the same ti me

Up to 8 channel s

Audi o resolution2®driaeam 16bits to

Sample rate up to 192KHz

Supp®PDtMnasteeceimoeée

supporpt $8auhannfedTsXand 8 ¢ hRKmetlts

Audi o resolution from 16bits to 32bits

Sample rate up to 192KHz

Provides master and sl ave work mode, software co
Support 3 1 2S formgtustdi,fdrrempdt i fl ied d)

Copyright 20 22 © Rockchip Electronics Co., Ltd. 14
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=
N

v

A Support 4 PCM formats (early, | atel, | at e2, | at e

Digital Audio Codec

A Suppd®rcthansaakilgi tal ADC

A Supp@rcthansakilgi tal DAC

A Suppdr2tS/ PCM interface

A Suppori PCBSster and slave mode

A Suppodrcthansauwdi o transmitting in | 2S mode

A Supp@rcthansaudreceiving2S mode

A Supp@rcthansa@uwdi o tr anosrmirtetcienifvdMng d e

A Suppor+24 6bsample resolution for both digital AD

A Both digital ADC and dhmgée adr ODALS safppo®ampl e rate
8KH 1L K H/3 XKHZ6 KHZ12RH, group 1 are
11028H/ 20 KH/ 44KH/ 88K H/ 174K HHand group 2 ar e
1 XH/2 KH/4 KH/QO&KH/ILIRH

Voice Activiog(WDADEcC

A Supportvoieddta from | 2S/ PDM

A Supporotice amplitude detection

A Support-MMel tar ray data storing

A Support aombiviéewdderrupt

A5 Connectivity

SDI O interface

A Compatible ®iQhprSdtl ©c ol

A 4bits datasbus width

MAC 10/ 1Q@O0Oheé&r @€Gentroll er

A Support two i denddrctarlolEltéres net

A Support 10/ Mb@/sl@mGa transfer rates with the RG]

A Support Mb/psO@ata transfer rates with the RMI I |

A Support boupl éx!| andphalxf operati on

A Supports | EEE 802.1Q VLAN tag mest ection for rece

A Supparett ecti on ofup AINr avackse and AMD Magic Packet f

A Supparhtecking | Pv4d header checksum and TCP, UDP,
encapsulated in I Pv4d or | Pvée datagram

A Support for TCP Segmentation Offload (TSO)) and L

USB 2.0 Host

A Support two USB2.0 Host

A Compatible with USB 2.0 specification

A Support sspheiegdfi 480 Mb-peredf{ @R Mbps)s paned (I1ow Mbps) ma

A Support Enhanced Host Controller Interface Speci

A Support OpenrkddterCdmt erface Specification (OHCI

Mul-PHY I nterface

A Support t hitPeH&winth PCl e2. 1/ SATA3. 0/ USB3. 0/ QSGMI |

A Up to one USB3 Host controller

A Up to one USB3 OTG controller

A Up to one PCle2.1 controller

A Up to threenSATAIl er

A Up to one QSGMIIl or SGMI I PCS controller

A Mul-PHYO support one of the following interface
E USB3.0 OTG
E SATAO

A Mul-PHY1 support one of the following interface
E USB3.0 Host

E SATA1
E QSGMI | / SGMI

Copyright 20 22 © Rockchip Electronics Co., Ltd. 15
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A Mul-PHY2 support one of the following interface
E PCe2.1
E SATA2

E QSGMI I / SGMI
A USB 3.0 xHCI Host Controll er
E Support 1 USB2.0 perpteeadndolr tSuper
E Concurrent USB3.0/USB2.0 traffic, up to 8. 48GEk
E Support standaroduracre axpHeCl and cl ass driver
A USB 3. 0-Rbuea&l Device (DRD) Controller
E Static USB3.0 Device
E Static USB3.0 xHCI host
E USB3.0/USB2.0 OTG A device and B device basing
A PCldd2.nterface
E Compatibl e BwiptrhddsPE®8peci f i Reavii s8inoOn
E Suppd®otot Compl ex(RC) mode
E Supportb@als@® 5. 0Gbps serial datpeaert rlaamsemipsesri on
direction
E Support one 1|l ane
A SATA interface
E Compatible with Serial ATA 3.3 and AHCI Revi si
E Support eSATA
E Suppor.t5Gb/s, 3.0Gb/s, 6.0Gb/s
E Support 3 SATA controller
QSGMI I /| SGMI | interface
E Supptorone QSGMII, only two GMIIl controller sup
E Support SGMIl mode with 1000Mbps

Cle3.0 PHY Interface

Support P(CI@MBps) protocol and backward compati bl

PClel.1 protocol

Support two | ane

Support two PClweé txhl nmer dolrl eorne PCl e controll er wi

Two | RGleeZXolhtroll er

E Compatibl e BwiptrhdsPs®8peci f i Reavii s@inoOn

E Dual oper at iRmmtmdchbenpl ex ( RC) and End Point (EP)

E Supportb@s 556 0Gbps and 8. 0Gbps seriaperdaltaned r a
per direction

E Support two | anes

One |l ane PCle3.0 controller

E Compatibl e BwiptrhdsPs®8peci f i Reavii s@inoOn

E

E

> T

> > >

>

Supp®Rotot Compl ex(RC) mode

Support b»p,s56b0Gbps and 8. 0Gbps seriaderdaltaand r ¢
per direction

Suppor tl aonnee

m

Pl interface

SuppofrauwrPl Controll er

Support o+seleltitp out put and the ostbdlkectuppbpit t wc
Support -nsaesrtiearl and |l aerei anode,-coaoffi yarabl e

> > W0

2C interface

Suppogitix2C interface

Support 7HiOtbhs tendaddress mode

Software programmable clock frequency

Data on tbhues Ic2ah be transferredKaitt raties tlie upt a
mode, up KbdotA4A80i n-moldewrFpsto 1 Mbi-mbsei Pl E&st

> > > >

Copyright 20 22 © Rockchip Electronics Co., Ltd. 16
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UARTo@Btroll er

5

A SuppotreaWART ifmatseer
A Embedded64bwot e FI FO for TX and RX operation resp
A Supports GHBjiTtsi 8sisteri al data transmit or receive
A Standard asynchronous communication bits such as
A Support differ entUARippuetr actligoenk tfoprt o 4Mbps baud r
A Suppountoafl ow corftorrolUARIdDE UART1/ UART3/ UART4/ UART
Smart Card
A Suppor t781S8
A support card activation and deactivation
A support cold/warm reset
A support Answer to Reset (ATR) response reception
A support aTsOy nfcohrr o n eduusp lheaxs fcharacter transmission
A support T1 for fsidlmpheanblusck transmission
A support auotpoemaattiiocht aasesl ecti on
A support adglucdéthehédi(tbaurdgt e
A support condutgumatpitiee peotn t i
., PWwWM
A Sixteemhiom RWNMSMO~PWMwi t h i ntbewrsredlptoper ati on
A Programmabd ealped operation to bus cldck and then
A Embeddeds82miet/ counter facility
A Support capture mode
A Support continuoushmbdmode one
A Provi dfeesr erec e amabduet put varicogwd edwtawef or m
A Optimized ploircdtRi map for PWM3, PWM7, PWM11 and PWMI1
1.2.16 Ot her s
Mul tiple group of GPI O
A Al of GPI Os can be used to generate interrupt t
A Support level trigger and edge trigger interrupt
A Suppoadnfigurable polarity of level trigger intei
A Support configurable rising edge, falling edge a
Temperatur € TSAMDLY r
A Up to 50KS/s sampling rate
A Support empertatsemesor
A -2012R temperature rhngempamnadtbhre resolution
A Support two channel
Successive Approxi mati on ADC ( SARADC)
A 10bsirtesol ution
A Up to 1MS/s sampling rate
A 8 sisqldeed input channel s
OTP
A Supp®BKt siSt z2K, tiftor secure application
A Suppdc®rtogram/ Read/ 1 dl e mode

Packalgyep e

A FCBGA6J®dYmmlx9nim; ball Sinme:b&LI3 pitch: 0. 65mnm
Not es:

; DDR3/ DDR3L/ DDR4/ LPDDR3/ LPDDR4/ LPDDR4X are not used simult

¢LVDS interface can notmbpi umede whrablde al

Copyright 20 22 © Rockchip Electronics Co., Ltd. 17
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1.3 Block Diagram

Clock & Reset

RK3568

WDT

PLLx 9

Timerx 6

Secure Timerx 2

PMU

Crypto

Interrupt Controller

DMACx 2

SARADCx 8

Cortex -A55 Quad -Core

32KBL 1 |-Cache
32KBL 1 D-Cache with ECC
NOEN / FPU/ Crypto

32KBL 1 |-Cache
32KBL 1 D-Cache with ECC
NOEN / FPU/ Crypto

32KBL 1 |-Cache
32KBL 1 D-Cache with ECC 32KBL 1 D-Cache with ECC

32KBL 1 |-Cache

PCle 3.01x2/2x1 Lane

PCl e2.1 x1/ SATA 3.0 x3
/ USB3 HOSTx 1/ USB 3
OTG x 1/ QSGMII x 1,

Share 3 Serdes Lanes

USB 2.0 HOSTx 2

12S/ TDM (8ch) x2, one
for HDMI

12S/ PCM (2ch) x2

NOEN / FPU/ Crypto NOEN / FPU/ Crypto

512 KB L 3-Cache with ECC

TSADC

Mcu

Mailbox

Multi -Media Interface

VOP
(Three Display Port ,
2HD for LCD /HDMI,
1SD for BT 656 to CVBS)

HDMI 2.0a

eDP 1.3

Single LVDS/
Dual MIPI -DSI _TX

Parallel RGB Interface

E- Ink Interface

16 bits Cameral [/ F

MIPI -CSI _RX 4 Lane

PDM (8ch)

SPDIF (8ch)

Audio PWM

“

GPUMali -G52-2EE
2 D Graphics Engine

4K Video Decoder

1080 p Video Encoder

8M ISP

eMMC 5.1 Nor Flash  / Async SRAM

SD3.0/ MMC4.51 SDR / DDR/ LBA Nand Flash
32 Bit DDR Controller
(DDR3/DDR3L/DDR4 with ECC))
(LPDDR3/LPDDR4/LPDDR4X)

Fig.1-1 Block Diagram

Copyright 20 22 © Rockchip Electronics Co., Ltd.

Digital Acodec

VAD

ISO 7816

UART x 10

SPIx 4

SDIO 3.0

Ethernet GMACx 2
(10/ 100 / 1000 M)

12C x6

CANXx 3

PWM x 16

GPIO x 152

Embedded Memory

SRAM (64 KB)

ROM (32KB)

OTP (8K bit )
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Chapter 2 Package | nformation
2.1 Order Information
Orde-rab RoOHS Package| Packag@@&y Device Featur
Device statu
RK3568 RoHS FCBGAG6 3§ 70@cs Quad core applica
2.2 Top Marking
mlb | Rockchip Brand Name |
RK3568 | RKXXXXPart Number |
ABCICOON YYWW — ABC :In_temal ControlCode
NXOOOOK EXX I)é)é)e(rxXXDle Lot NG maybe
YYWW : Date Code
- NXXXXXX FxXRBublot info in
OSAT
\_l The first pin |
Fig2-1 Package definition
2.3 FCBGAG636L Dimension
D -
« )
BALL A [E]
)
— L
Y
TOP WIEW
Fig2-2 Package Top View
Copyright 20 22 © Rockchip Electronics Co., Ltd. 19
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Fig2-4 Package side view
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Sumbol Dimension in mm Dimension in inch

MIN OM MAX MIN NOM MAX

A 1.36 1.52 1.68 0.054 | 0.060 0.066
Al 0.20 0.25 0.30 0.008 | 0.010 | 0.012
AZ 1.12 1.27 1.42 0.044 | 0.050 | 0.056
C 0.48 0.58 0.68 0.019 0.023 | 0.027
D 18.90 19.00 19.15 0.744 | 0.748 | 0.754
E 18.90 19.00 19.15 0.744 | 0.748 | 0.754
01 - 17.55 ——— — 0.691 -
E1 -——— 17.55 —_—— ——=— 0.691 -
e 0.65 ——— — 0.026 -
0 14 | 0.016

&

-
OO
o

o
C
(o]
=

P — [ D
[e)]
-
-
(]
[e]
o

aaa 0.15

cce 0.25 0.010
ddd 0.10 0.004
eee 0.20 0.008
P 0.08 0.003

Fig2-5 Packagedimension
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2.4 Ball Map

15

16 17 18 19 20 21 22 23 24 25 26 27

AB

AC

AD

AE

AF

AG

AH

1 2 3 4 5 6 7 8 9 10 11 12 13

14

15

16 17 18 19 20 21 22 23 24 25 26 27

Fig.2-6 Ball Map

2.5 Pin Number List

Table 2-1 Pin Number List Information

VSS_1 Al SARADC_VI N5 F22
DDR4_CSOn/ LPDDR4_CSOn_A/DDR3 | ,, | 282 _LRCK_RX_MO/ GMACO_RXDV] .,
ODTO0/ AC25 TSn_MO/SPI1_CSO0O_MO/GPI 02 _C
| 2S2_SCLK_TX_MO/ GMACO_MCLK
vsSs_z2 A3 CTSn_MO/SPI2_MISO_MO/ GPI 02 F25
DDR4 _CLKN/ LPDDR4_CLKN_A/DDR3 |, , '2S2_SDI _MO/ GMACO _RXER/ UAR] ., ¢
LKN/ AC24 _CS1_MO/GPIlO2_cCc5_d
DDR4_A9/ LPDDR4_CLKN_-BAGBR3_AH A5 GMACO_RXDO/ UARTL_CTSn_MO/ S|, ,
GPI 02 _B6 _u
VSS_3 A6 GMACO_TXDO/ UART1_RX_MO/ GPI {F28
DDR_DQSOP_A/ DDR4_DQSL_P_A/
DDR4_A6/ LPDDR4_A1_B/ DDR3_A13/[A7 P A/ DDR3 DOSOP/LPDDR3 _DOS1 G1
DDR_DQSON_A/ DDR4_DQSL_N_A/
DDR4_A7/ LPDDR4_ODTO_CA-/BR/ICODR3 A8 N A7 DDR3 DOSON/LPDDR3 DOS1 G2
DDR_DQ1_B/ DDR4_DQUS5_B/ LPDDR4 |
DQ17/ LPDDR3_DQ5 A9 VSS_38 G5
VSS_4 A10 | VSS_39 G6
DDR_DQSOP_B/ DDR4_DQSU_P_B/ LPI
DDR3_DQS2P/ LPDDR3_DQSOP ALl |VSS_40 c8
Copyright 20 22 © Rockchip Electronics Co., Ltd. 22
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DDR_DQ4_B/ DDR4_DQUO_B/ LPDDR4 |
DQ20/ LPDDR3 DQ2 Al2 VSS_41 G9
DDR_DQ13_B/DDR4_DQLS5_B/LPDDRA
_ DQ29/ LPDDR3 DQ17 Al3 JVsSs_4z2 Gll1l
VSS_5 Al4 |VSS_43 G12
DDR_DQSIN_B/DDR4_DQSL_N_B/ LPQ
DDR3 DQS3N/LPDDR3 DQS2N ALS VSS_4a4 Gl4
DDR_DQ8_B/ DDR4_DQLO_B/ LPDDR4 |
Q24/ LPDDR3 _DQ18 Al6 | VSS_45 G15
DDR_DQ10_B/DDR4_DQL4_B/LPDDRA
 DQ26/ LPDDR3 _DQ22 Al7TVSS_46 Gl7
VSS_6 A18 |VSS_47 G18
l2S1_MCLK_MO/ UART3_RTSn_MO/ S
_PERSTn_ M2/ GPI O1_ A2 d A19 | SARADC_VI N6 G20
I 2S1_LRCK_TX_MO/ UART4_RTSn_ M0
0X1 CLKREOQONn M2/ ACODEC_DAC synN”20 [SARADC_VI N4 G21
| 2S1_SDO3_MO0/12S1_SDI1_MO0/PDN ,, [12S2_MCLK_MO/ETHO_REFCLKO_{ . .
0 PERSTn M2/ GPIO1 B2 d n MO/ SPIl2 CLK MO/GPIO2 C1_
FSPI _CLK/FLASH_ALE/ GPI Ol _DO_dA22 |vsSs_4s8 G2 4
EMMC_CLKOUT/ FLASH DQS/ GPI O1_dA23 |GMACO_TXD1/UART1_TX_MO/ GPI {G27
EMMC_DO/ FLASH_DO/ GPI O1_B4 _u A2 4 fggcggTﬁEN’UARTl—RTS”—MO’S G28
DDR_DQ6_A/ DDR4_DQL3_A/ LPDD
EMMC_D4/ FLASH_D4/ GPI O1_CO _u A25 | 03 Doe/LPDDR3. DOS H1
EgMg_DATA_STROBE/FSPI_CSln/FLA26 VSS_40 Ho
FSPI _D3/FLASH CS1n/ GPI Ol _D4_JA27 |VSS_50 H3
DDR_DQ7_A/ DDR4_DQL1_A/LPDD
VSsS_7 A28 | 3 DQ7/LPDDR3 DO11 H4
ClF_D6/EBC_SDDO6/SDMMC2 _DET_N ,,, [DDR_DMO_A/ DDR4_DML_A/ LPDDR{
1/ VOP BT656 D6 _M1/ GPI O3 D4 d 3 DMO/LPDDR3 _DM1
CIF _D11/EBC_SDDO11/ GMAC1_RXDJZ
M1/ GPI 04 A1l d AA2 | VSS_51 Heé
CIF_D10/EBC_SDDO10/ GMAC1_TXC|
M1/ GPI 04 A0 _d AA3 | DDR_RZQ H7
VSS_ 133 AA4 | DDRPHY_VDDQ_1 Ho
CIF_D7/EBC_SDDO7/ SDMMC2 _ P WREN
M1/ VOP BT656 D7 M1/ GPI 03 b5 | A5 |DDRPHY_VDDQ_2 H11
CIF_D1/EBC_SDDO1/ SDMMC2_D1 _ M(
M1/ VOP BT656 D1 _Mi/ GPl 03 c7 |~A6 |DDRPHY_VDDQ_3 H1z2
LCDC_VSYNC/VOP_BT1120_D14/ SP|I
T5 TX M1/12S1 _SDO3 M2/ GPl 03 ¢ ~A7 |DDRPHY_VDDQ_4 H14
VSS_ 134 AA9 | DDRPHY_VDDQ_5 H15
PWM15_| R_M1/SPI3_MOSI _M1/ CANI
X2 WAKEN M2/ 1 2S3 SCLK Ml/GPICAAllVCCIO:L H17
AVSS_24 AA12VCCI 02 H18
AVSS_25 AA14 OTP_VCC18 H20
AVSS_26 AAl1l5 SARADC_AVDD_1VS8 H2 2
l2S2_SDO_MO/ GMACO_MDI O/ UAR
AVSS_27 AALT b1 52 Tso MO/ GPI 02 C4 d H23
l2S2_LRCK_TX_MO/ GMACO_MDC/
HDMI _TX_REXT AAL® o/ spPi2 MOSI M0/ GPIO2 c3 d |H2°
| 2C2_SDA_MO/ SPI1 0O_MOSI _MO/PCIE ,,,J125S2_SCLK_RX_MO/GMACO_RXDL} ¢
WM 2 M1/ GPIl OO B6 u MO/ SPI 1 MOS | MO/ GPI 02 B7 d
GPI 00 A3 u AA22SDMMCO_DZ/ARMJTAG_TCK/ UART H2 6
- - | O1 D7 u
SDMMCO_CMD/ PWM10_M1/ UARTS _
VSS_ 135 AA23 2 T Ghl 02 AL u H2 7
SDMMCO_CLK/ TEST_CLKOUT/ UAR
AVSS_28 AA240 RX M1/ GPI 02 A2 d H28
DDR_DQ4_A/ DDR4_DQL7_A/ LPDD
PCIl E330_REFCLKN_I N AA25R3 DQ4/ LPDDR3 D013 J1
DDR_DQ5_A/ DDR4 _ DQLRs4_AD Q5P DAY
AVSS_29 AA28 g DQ5/ LPDDR3 _DQ12 J 2
PCI E30_TXON AA27 VSS_52 J 3
DDR_DM1_A/ DDR4_DMU_A/ LPDDR
PCI E30_TXOP AA283 DM1/ LPDDR3 DM3 J 4
CIF_D3/EBC_SDDO3/ SDMMC2_D3_ M(
1/VOP BT656 D3 M1/ GPI O3 D1 _d |~B1 |VSS_53 J5
DDR_DQ13_A/ DDR4_DQU4_A/ LPD
VSS_136 AB2 | ppR3 DQ13/LPDDR3 DQ31 J 6
CIlF_D2/EBC_SDDO2/ SDMMC2_D2_M(J , . |DDR_DQ14_A/DDR4_DQU6_A/LPD|,,
M1/ VOP BT656 D2 M1/ GPI O3 DO DDR3 DQ14/ LPDDR3 DQ30
VSS_137 ABG6 DDR_AVSS J 8
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LCDC_D8/VOP_BT1120 DO/ SPI1_C9
PERSTn M1/ SDMMC2 DO M1/ Gpl o3 | AB8 |PDRPHY_VDDQ_6 J 9
GP1 04 _D2 _d AB9 |[DDRPHY VDDOL 1 J11
AVSS 30 AB11 DDRPHY VDDOQL_ 2 J12
AVSS 31 AB1Z DDRPHY VDDOL_ 3 14
AVSS 32 AB14 VDD _CPU_1 J15
AVSS 33 AB15VSS 54 J17
AVSS 34 AB17VSS 55 J18
HDMI _TX_HPDI N AB18 VSS 56 120
| 2C1_SDA/ CANO_RX_MO/ PCI E20_BU
TAG TCK/ GPI 00 B4 _u AB2Q VCCl O4 J21
| 2C0_SDA/ GPI 00_B2 _u AB21VSS 57 122
ol 00 D4 d n5od SDMMCO_D3/ ARMITAG_TMS/ UART{
-ba_ 02 A0 _u
SDMMCO _D1/ UART2_RX_M1/ UART
TVSS AB24 9 M1/ GPI O1 D6 u J24
SDMMCO_DO/ UART2_TX_M1/ UART
PCIE30_TX1N a2 o P00 Voe s 325
PCIE30 _TX1P AB28 VSS_58 126
CIF _D5/EBC_SDDO5/ SDMMC2_CLK_N
1/VOP BT656 D5 M1/ GPI 03 b3 d |~ Ct |AVSS_1 J27
PWM15 I R_MO/SPDIF_TX M1/ GMACI
T7 RX _M1/12S1 LRCK RX M2/ Gpl q~AC2 |EDP_TX_DOP J28
PWM14 MO/ VOP_PWM_M1/ GMACI_MD(
X M1/ PDM CLKI M2/ GPI O3 c4_d |AC3|VSS_59 K1
LCDC_DEN/ VOP_BT1120_D15/SPI 1], , |DDR_DQ12_AJ/ DDR4_DQU2 _A/ LPD|
X M1/12S1 _SCLK RX M2/ GPIl 03 Ca3 DDR3 DQ12/LPDDR3 DQ26
CIlF _DO/EBC_SDDOO/ SDMMC2_DO_ M@
1/VOP BT656 DO M1/ GPl 03 _cC6 _d |~C5 |DDRPHY_VDDQL_4 K10
LCDC_D3/VOP _BT656_D3_MO/ SPI 0|
1 WAKEn M1/12S1 _SDI o _M2/Gpl o3 AC7 |VSS_60 K11
LCDC_D2/VOP_BT656_D2 MO/ SPI 0
1 CLKREQn M1/12S1_LRCK Tx M2/ AC8 |VSS_61 K12
AVSS 35 ACO |VSS 62 K13
AVSS 36 AC11VSS 63 K14
AVSS 37 AC1Z4 VDD _CPU_2 K15
MI Pl _DSI _TX1_D2N AC14VDD _CPU_3 K16
AVSS 38 AC19 VDD _CPU_4 K17
MI Pl _DSI _TX1 _DIN AC17VDD _CPU_5 K18
AVSS 39 AClgVSS 64 K19
UART2 _RX_MO/ GPI O0_DO_u AC20EDP_TX _DON K27
(P:\évmg/smo_wso_MO/PmEsoxz_prC“EDP_TX_DlP 2
| 2C2_SCL_MO/ SPIO_CLK_M0/ PCIE4 ,_, /DDR_DQSIN_A/ DDR4_DQSU_N_A/ | ,
M1 M1/ GPi 00 B5 u N A/ DDR3 DQS1N/LPDDR3 _DOS3
DDR_DQS1P_A/ DDR4_DQSU_P_AJ
GP1 00_D6 _d AC24 5" A7 DDR3 DOS1P/ LPDDR3_DOS3|"?
AVSS 40 AC29VSS_65 L3
DDR_DQL5 A/ DDR4_DQUO_A/ LPD
AVSS_4a1 AC28 DDR3 DQ15/ LPDDR3 DQ27 L4
PCIlE30_RXON AC27VSS_66 Ls
DDR_DQLl1_A/ DDR4_DQU5_A/ LPD
PCIE3SO_RXOP AC28 hprR3 D011/ LPDDR3 DQ29 L6
LCDC_HSYNC/VOP_BTllZO_Dl?:/SP| AD1 DDR_DQlO_A/DDR4_DQU7_A/LPD L7
20 PERSTn M1/ 1 2S1 SDO2 M2/ GPI DDR3 DQ10/ LPDDR3 DQ238
LCDC_D23/PWM13_MO/GMAC1_MCLK|
3 RX_M1/PDM SDI3 M2/ GPl 03 co |AP2|VSS_67 L8
VSS_ 138 AD3 | DDRPHY _VDDQ_7 L9
LCDC D22/ PWML2_MO/ GMACL_TXEN |
M1/ PDM SDI 2 M2/ GPI 03 B7 _d AD4 | DDRPHY_VDDQL_5 L10
LCDC_D6/VOP _BT656_D6_MO/ SPI 2|
X2 PERSTn M1/ 1 2S1 SDI 3 M2/ GPI AD6 VSsS_¢68 L11
LCDC_D1/ VOP_BT656 _D1_MO/ SPI 0 |
WA K En M1/ 1 2S1 SCLK TX M2/GP|AD7 vbD_LOGIC_1 L12
PWM12 M1/ SPI3_MI SO ML/ SATAL A
TX M1/12S3 SDO M1/ GPI o4 c5 d |~AP8 |VSS_69 L1s3
MI Pl _CSI _RX_D3P AD9 | VSS_70 L14
MI Pl _CSI _RX_D2N AD11] VDD _CPU_6 L15
MI Pl _DSI _TX1 D3P AD12 VDD _CPU_ 7 L16
MI Pl _DSI _TX1 _D2P AD14 VDD _CPU._8 L17
MI Pl _DSI _TX1 CLKP AD15 VDD _CPU_9 L18
MI Pl _DSI _TX1 _D1P AD17VSS 71 L19
MI Pl _DSI _TX1_DOP AD1g VSsS_ 72 L20
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PWM7 _| R/ SP10_CSO_MO/PCIE30X2] i odyvss 73 Lo
0 C6 _d -

PWM5/ SPIO0_CS1_MO/ UARTO_RTSn/ dAD21VCCl O3 L22
PWM1_MO/ GPUAVS/ UARTO_RX/ GP1 00 AD2J USB3_OTGO_I D L23
CLK32K _IN/ CLK32K_OUTO/ PCl E30 )

o1 00 85 AD23 AVSS 2 L24
GPI 00_D5 _d AD2H EDP_TX_AUXP L25
AVSS 42 AD26 AVSS_3 L26
PCIE30_RX1N AD27] EDP_TX _DIN L27
PCIE30_RX1P AD28 EDP_TX _D2P L28
LCDC_D19/VOP_BT1120_D10/ GMACY , . |DDR_DQ8_A/ DDR4_DQU3_A/ LPDD|
SDA_MO/ PDM _SDI1 M2/ GPI O3 B4 R3 DQ8/LPDDR3 DQ25
LCDC_D20/VOP _BT1120 D11/ GMACT
SCL_M1/PWM10 MO/ GP1 O3 B5 d |~EZ2|VSS_74 M2
LCDC D21/ VOP BT1120 D12/ GMACI
SDA_M1/PWM11 IR MO/ GPI 03 B |"E3|VSS_75 M3
LCDC _D9/VOP _BT1120 D1/ GMAC1_ T

CLK MO/ SDMMC2 D1 M1/ GPl 03 A2 |AES |DDR_ECC_DQ1 M4
VSS 139 AE6 |[DDR_ECC_DQ2 M5
PWM13_ M1/ SPI13_CSO0_M1/ SATAO_AQ
X M1/12S3 SDI _Mi/GPl o4 Cc6 d |~E8®|VSS_76 M6
MI Pl _CSI _RX_D3N AE9 |[DDR_ECC_DQ4 M7
MI Pl _CSI _RX _D2P AE11VSS 77 M8
MI Pl _DSI_TX1_D3N AE1J DDRPHY_VDDQ_8 M9
AVSS 43 AE14 DDRPHY_VDDQL_6 M1 0
MI Pl _DSI _TX1_CLKN AELS VSS_78 M1 1
AVSS 44 AEL17 VDD _LOGI C_2 M1 2
MI Pl _DSI_TX1_DON AE18 VSS 709 M1 3
AVSS 45 AE20 VSS_80 M1 4
VSS_140 AE21VDD_CPU_COM M15
PWM4/ VOP_PWM_MO/ PCl E30X1_PERY
AG TRSTn/ GPI 00 C3 d AB23VSsS_81 M16
GPU PWREN/ SATA _CP_POD/ PCl E30 X

AL AE24 VDD_CPU_10 M1 7
GPI 00_D3_d AE26 VSS_82 M18
AVSS_ 46 AE27 VDD_NPU_1 M19
AVSS 47 AE28 EDP_TX_AVDD_0VO M2 0
LCDC_D18/VOP_BT1120_D9/ GMACL |

2C5 SCL _MO/PDM sDlo_M2/Gpl o3 | AFL |AVSS_4 M2 1
LCDC_D17/VOP _BT1120_D8/ GMAC1 |

TX M1/ PWM9 MO/ GPI O3 B2 d AF2 |EDP_TX_AVDD_1V8 M2 2
VSS 141 AF3 |USB3_AVDD_3V3 M2 3
LCDC_D11/VOP _BT1120_D3/ GMAC1 |

LRCK_MO/ SDMMC2 D3 M1/ GPI 03 A4~ F4 |USB3_OTGO_VBUSDET M2 4
LCDC_D4/VOP _BT656_D4_MO/SPI 2 |

2 CLKREQn M1/12s1_sbi1 w2/ gpil AF> |EDP_TX_AUXN M25
LCDC_D5/VOP _BT656_D5_MO/ SPI 2 |

2 WAKEn M1/12S1_SDI2 _mM2/Gpl o3 "F® |AVSS_S M2 6
PWM14 M1/ SPI3_CLK_M1/CANLI_RX |

LKREQN M2/ 1 2SMIM@PK 04 C2 d AF8 |EDP_TX_D2N M2 7
AVSS 48 AF9 |EDP_TX D3P M2 8
AVSS 49 AF11VSsS_83 N1

DDR_DQ9_ A/ DDR4_DQULI_A/ LPDD

AVSS_50 AFl2 3 DQ9/LPDDR3 DQ24 N2
AVSS 51 AF14SYSPLL_AVDD_1V8 N10
AVSS 52 AF15 SYSPLL_AVSS N1
AVSS 53 AF17]VSs_s8a4 N12
AVSS 54 AF14 VDD_LOGI C_3 N13
AVSS 55 AF2d VSS_85 N1a
AVSS 56 AF21VSS_86 N15
P\évllvlzalvlc)/NPUAVS/UARTo_TX/Mcu_JAFZSVDD_LOGIC_4 16
1 2C0_SCL/ GPI O0_B1 _u AF24VsSs_87 N17
SDMMCO_PWREN/ SATA_MP_SWI TCH/ A

SO MOs 6B 00 A5 d AF25VSS_ 88 N18
VSS_ 142 AF26 VDD_NPU_2 N19
XOUT 24 M AF27]EDP_TX_D3N N2 7
X1 N24M AF2d AVSS_6 N2 8
LCDC_D16/VOP _BT1120_D7/ GMACL |

RX M1/ PWM8 MO/ GPl 03 B1 d AGl | DDR_ECC_DQS_N Pl
LCDC_D15/VOP_BT1120_D6/ETHL_H
/ SDMMC2 PWREN M1/ GPI O3 BO d |ACG2 |PDR_ECC_DQS_P P2
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LCDC_D13/ VOP_BT1120_CLK/ GMAC]
3 sSDI MO/ SDMMC2 CLK_ M1/ GPI 03 |ACG3 |VSS_89 P3
LCDC_D10/ VOP_BT1120_D2/ GMAC1 |

SCLK_MO/ SDMMC2 D2 M1/ GPl 03 Ad~CG#4 |DDR_ECC_DQS P4
VSS 143 AG5 | DDR_ECC_DQO P5
LCDC_DO/VOP_BT656_DO_MO/ SPI 0|
" CLKREQn M1/12S1 MCLK M2/ Gpl q~G®6 |VSS_90 P6
HDMI TX_SDA/ I 2C5_SDA_M1/ GPI O4 | AG7 | DDR_ECC_DM P7
HDMI TX_SCL/12C5_SCL_M1/ GPI O4 | AG8 | DDR_VREFOUT P8
MI PI _CSI _RX_CLK1P AG9 |USB2_ _AVDD_1VS8 P9
MI PI _CSI _RX_CLKOP AG1J USB2_ AVDD_3V3 P10
MI PI _CSI _RX_D1P AG11SYSPLL_AVDD_0OV9 P11
MI PI _CSI _RX_DOP AG124VSS_91 P12
MI PI _DSI _TX0_D3N/LVDS_TX0_D3NAG13VDD_LOGIC_5 P13
MI PI _DSI _TXO0_D2N/LVDS_TX0 _D2NAG14VSS_ 092 P14
MI PI _DSI _TXO0_CLKN/LVDS TX0_cUAG19vsSs_ 93 P15
MI PI _DSI _TX0 _D1N/LVDS_TX0 _D1NAG1dg VDD _LOGIC_6 P16
MI PI _DSI _TXO _DON/LVDS TX0 _DONAG17VSS_94 P17
AVSS 57 AG1d VDD_NPU_3 P18
HDMI _TX_CLKN AG1Y VDD_NPU_4 P19
HDMI _TX_DOP AG2d VDD_NPU_5 P20
HDMI _TX_D1P AG21 AVSS_7 P21
HDMI _TX_D2FP AG22 USB3_AVDD_O0VO P22
PWM3_| R/ EDP_HPDIN_M1/ PCl E30X1

JTAG TMS/GPl o0 C2 d AG23 USB3_AVDD_1V8 P23
l2C1_SCL/ CANO_TX_MO/ PCI E30X1 |

5TAG TDO/ GPI OO B3 u AG24 USB3_HOST1_DP P24
FLASH_ VOL_SEL/ GPI O0_A7 _u AG25 USB3_HOST1_ DM P25
TSADC_SHUT_MO/ TSADC_SHUT_ORG/|AG26 AVSS_8 P26
REFCLK_OUT/ GPI O0_AO0 _d AG27 USB3_OTGO_DP P27
PMI C_SLEEP/ TSADC_SHUT_M1/GPI AG2gd USB3_OTGO_DM P28
VSS_ 144 AHl1 |USB2_ HOST2_ DM R1
LCDC_D14/VOP_BT1120_D5/ GMAC1 |

MC2 DET M1/ GPI O3 A7 d AH2 JUSB2_HOST2_DP R2
LCDC_D12/ VOP_BT1120_D4/ GMAC1 |

SDO MO/ SDMMC2 CMD M1/ GPI 03 AgAH3 |VSS_95 R3
LCDC_CLK/ VOP_BT656_CLK_MO/ SPI

RX M1/12S1_SDO1_ M2/ GPI 03 Ao | AH4 |DDR_ECC_DQ7 R4
LCDC_D7/VOP_BT656_D7_MO/ SPI 2 |

TX M1/12S1_SD0O0 M2/ GPI o2 p7|~AHS |PDR_ECC_DQ3 RS
HDMI TX_CEC_MO/ SPI3_CS1_M1/ GPI|AH6 |VSS_096 R6
EDP_HPDIN_MO/ SPDIF_TX_M2/ SATA
30X2 PERSTn M2/12s3 LRCK M1/ qA"H7 |DDR_ECC_DQ5 R7
VSS_145 AH8 |USB2_ AVDD_O0VO RS
MI Pl _CSI _RX_CLK1N AH9 | vccl 06 _1 RO
MI Pl _CSI _RX_CLKON AH1qVSS_ 97 R10
MI PI _CSI _RX_D1N AH11VsSsS_98 R11
MI PI _CSI _RX_DON AH12 VDD_LOGI C_7 R12
MI PI _DSI _TXO0_D3P/LVDS_TX0_D3HAH13VDD_GPU_1 R13
MI Pl _DSI _TXO0_D2P/LVDS_TX0_D2HAH14VSS_099 R1 4
MI Pl _DSI _TX0_CLKP/LVDS_TX0_cClAH15VSS 100 R15
MI Pl _DSI _TXO0 _D1P/LVDS TX0_D1HAH1§VDD_LOGI C_8 R16
MI PI _DSI _TX0_DOP/LVDS_TX0_DOHAH17VSS_101 R17
AVSS_ 58 AH18VSS_102 R18
HDMI _TX_CLKP AH19VSS 103 R19
HDMI _TX_DON AH2Qq MULTI _PHY_AVDD_O0OV9 _1 R20
HDMI _TX_D1N AH21 MULTI _PHY_AVDD_O0OV9 _2 R21
HDMI _TX_D2N AH22 MULTI _PHY_AVDD_1VS8 R22
AVSS_ 59 AH23 AVSS 9 R23
UART2_TX_MO/ GPI O0_D1_u AH24 MULTI _PHYO_REFCLKP R2 4
HSMITX_CEC_Ml/PWMO_Ml/UARTO_CAH25MULTI_PHYO_REFCLKN R 5
PWMO_MO/ CPUAVS/ GPI 0O0_B7_d AH26 AVSS 10 R26
nPOR_u AH27 USB3_OTGO_SSRXN/ SATAO0O_RXN |R27
VSS_ 146 AH29 USB3_OTGO_SSRXP/ SATAO_RXP R28
DDR4_ A2/ LPDDR4_Al_A/ DDR3_A4/ 1 B1 USB2_ HOST3_DM T1
DDR4 _CS1n/ LPDDR4_CS1n_A/ DDR3 |

DT1/ AG26 B2 USB2 HOST3 _DP T2
DDR4_CKE/ LPDDR4 _CKEO_A/DDR3_( 5, VSs 104 T10
/| AC22 _
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DDR4_CLKP/ LPDDR4_CLKP_A/ DDR3 |
LKP/ AG23 B4 VSS_105 T11
VSS_8 B5 VDD_LOGI C_9 T12
DDR4_AO/ LPDDR4_CLKP -BADDR3_AYB6 VDD_GPU_?2 T13
DDR4_A5/ LPDDR4_A5_B/ DDR3_A11/[B7 VSS_106 T14
?2R4_A13/LPDDR4_A0_B/DDR3_A1488 VSS 107 T1s
VSS_9 B9 VDD_LOGI C_10 T16
DDR_DQO_B/ DDR4_DQU7_B/ LPDDR4 |
DO16/ LPDDR3 DOI B10 |VSS_108 T17
DDR_DQSON_B/ DDR4_DQSU_N_B/ LPQ
/| DDR3_DQS2N/ LPDDR3_DQSON Bil|vss_109 ris
VSS_10 B12 |VSS_110 T19
DDR_DQ12_B/ DDR4_DQL7_B/ LPDDRA4
D028/ LPDDR3 DOIL6 B13 |USB3_OTGO_SSTXN/ SATAO_TXN T27
DDR_DQ15_B/ DDR4_DQL3_B/ LPDDRA4
D031/ LPDDR3 DOZ1 B14 |USB3_OTGO_SSTXP/ SATAO_TXP T28
DDR_DQS1P_B/ DDR4_DQSL_P_B/ LPQ
DDR3_DQS3P/ LPDDR3_DQS2P Bis |vss_111 vl
CIl F_CLKIN/EBC_SDCLK/ GMAC1 _
VSS_11 B16 | UART1_CTSn_M1/12S2_SCLK_RX|U2
d
DDR_DQ9_B/DDR4_DQL2_B/LPDDR4 |, - |CIF_CLKOUT/EBC_GDCLK/PWML1] o
Q25/ LPDDR3 _DQ19 co_d
DDR_DQ11_B/DDR4_DQL6_B/LPDDR4 ; o |CIF_VSYNC/EBC_SDOE/ GMAC1_M| ,,
DQ27/ LPDDR3_DQ23 SCLK_TX_ M1/ GPI O4_B7 _d
1 2S1_SCLK_TX_MO/ UART3_CTSn_M{ _, o |CIF_HREF/EBC_SDLE/GMAC1_MD{
X1 _ WAKEn_ M2/ ACODEC_DAC_CLK/ GH TSn_M1/12S2 MCLK M1/ GPl O4
I 2S1_SDO0_MO/ UART4_CTSd _AMD/I $d
M_ROUT N/ ACODEC DAC DATAL/ Gpi| 220 |VSS_112 ué
I 2S1_SDIO_MO/PDM_SDIO_MO/GPI dB21 |VSS_113 u7
EMMC_CMD/ FLASH_WRn/ GPl O1_C4_JyB22 |VSS_114 us
VSS_12 B23 |VCCI 06 _2 uo9
EMMC_D2/ FLASH_D2/ GPI O1_B6 _u B24 |VSS_115 ulio
EMMC_D7/ FLASH_D7/ GPI O1_C3_u B25 |VDD_GPU_3 ulil
VSS_13 B26 | VDD_GPU_4 uiz
SARADC_VI NO B27 |VDD_GPU_5 u1ls
SD?MCl_DZ/GMACO_RXCLKlUART7_F828 VSs 116 Ula4
Pzgg_AS/LPDDR4_ODTO_CA_A/DDR3Cl Vss 117 Uls
?DR4_A11/LPDDR4_A0_A/DDR3_A7/C2 VSs 118 U1l 6
VSS_14 C3 VSS_119 uivz
DDR4_A12/ LPDDR4_A3_A/ BOR2_BAJ C4 VSS_120 u1is
DDR4_A14_WEn/ LPDDR4_A4_A/ DDRYJ
A5/ AC14 Cs5 PClI E30_RESREF uiog
VSS_15 C6 PCI E30_AVDD_O0OV9_2 u2o0
VSS_16 Cc8 PCI E30_AVDD_O0OV9_1 u21
VSS_17 Cc9 PCI E30_AVDD_1V8 u2?2
VSS_18 C11 |AVSS_11 u2s
VSS_19 C12 | MULTI _PHY1_REFCLKN Uz24
VSS_20 C14 | MULTI _PHY1_REFCLKP u2s
VSS_21 C15 | AVSS_12 u2e
Vss 22 c17 agB3_HOSTl_SSRXN/SATAl_RXN U2 7
Vss 23 c1is agB3_HOST1_SSRXP/SATAl_RXP U28
| 2S1_LRCK_RX_MO/ UART4_TX_MO/H ., |1 2C4_SCL_MO/EBC_GDOE/ETH1_{
DI OPWM_ROUT P/ GPI O1_ A6 _d M1/ SPI 3 CLK_MO0/12S2 SDO_M1
| SP_PRELI GHT_TRI G/ EBC_SDCE
EMMC_D1/FLASH_D1/ GPI O1_B5_u C21 | cRs M1/12S1 SDO2 M1/ GPI 04 V2
FSPI _CSOn/FLASH_CSOn/ GPl1 01_DdC23 |VSS_121 V3
| 2C4_SDA_MO/ EBC_VCOM/ GMAC1
FSPI _DO/FLASH_RDY/ GPI O1_D1_u |C24 3 MOSI| M0/12S2 Sbi M1/ GPlolV?
I 2C2_SCL_M1/EBC_SDSHR/ CAN2
vss_z4 €251 pbo3 M1/GPI 04 B5 d VS
I 2C2_SDA_M1/ EBC_GDSP/ CAN2 _
SARADC_VI NI €26 |SH TRIGIN/VOP BT656 cCLK M1)V®
SDMMC1_D3/ GMACO _TXD2/ UART7_TX .,, | CAM_CLKOUT1/EBC_SDCE2/ GMAC|
u I3 _MI SO MO/I12S1_SDO1_ M1/ GP
?DrMCl_CMD/GMACO_TXD3/UART9_FC28 VsSs 122 Vs
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DDR_DQ3_A/ DDR4_DQL6_A/ LPDDR4 |
Q3/ LPDDR3_DQY b1 |vSs_123 V9
VSS 25 D2 vcCl 05 1 V10
VSS 26 D3 VCCI 05 _ 2 Vi1
DDR4_A16_ RASn/ LPDDR4_A5_ A/ DDHR
CA7/ACLSE D5 vccl o7 V12
DDR4 A10/ LPDDR4 CKEO_ B/ALOR3 A D6 VSS 124 V13
DDR4_ODT1/ LPDDR4_CSOn_B/ DDR3 |
Sonl AcCas D8 AVSS 13 V14
DDR4_A4/ LPDDR4_A3_B/ DDR3_BA1l/ D9 AVSS 14 V15
VSS_27 D11 |AVSS_15 V16
DDR_DQ2_ B/ DDR4_DQU3_B/ LPDDR4 |
DO15/ LPDDR3 DOB D12 | HDMI _TX_AVDD_O0OV9 _1 V17
DDR_DMO_B/ DDR4_DMU_B/ LPDDR4 _(Q
M2/ LPDDR3 DMO D14 | HDMI _TX_AVDD_0OV9 _2 V18
DDR_DQ5_B/ DDR4_DQU6_B/ LPDDR4 |
D021/ LPDDR3 DO3 D15 |PMU_VDD_LOGIC_0V9 V19
DDR_DQ14_B/DDR4_DQL1_ B/ LPDDRA
" D030/ LPDDR3 DO3Z0 D17 | PMUPLL_AVSS V20
| 2C3_SDAUMRT3_RX_MO/ CANL1_RX_
WM _LOUT P/ ACODEC _ADC_DATA/ Ggpi| P18 |PMUPLL_AVDD_0V?9 V21
l2S1_SDO1_MO/I12S1_SDI 3_MO/ PDN
0 CLKREQn M2/ ACODEC DAC DATARD?0 |AVSS_16 V22
EMMC_D3/ FLASH_D3/ GPI O1_B7 _u D21 |AVSS_17 V23
FSPI _D1/FLASH_RDn/ GPI O1_D2_u |D23 |PCIE20_REFCLKP V24
SARADC VI N2 D24 |PCIE20_ REFCLKN V25
SDMMC1_ PWREN/ | 2C4_SDA_M1/ UART
N2 RX M1/ GPl 02 B1l d D26 |AVSS_18 v2e
SDMMC1_ CLK/ GMACO_TXCLK/ UARTO | USB3_ HOST1_ SSTXN/ SATA1l_ TXN
D27 V27

BO d MO
Vss 28 D28 gSBS_HOSTl_SSTXP/SATAl_TXP Vos
DDR_DQL_A/ DDR4_DQL2_A/LPDDR4 | -, CAM_CLKOUTO/ EBC_SDCEL/ GMAC| -
Q1/ LPDDR3 _DQ14 I3 CS1 _MO/12S1 LRCK_RX_ M1/

| SP_FLASHTRI GOUT/ EBC_SDCEO
DDR_DQ2_A/ DDR4_DQL4_A/ LPDDR4 | = =
02/ LPDDR3 _DQ10 E2 Mé/SPI3_CSO_M0/I281_SCLK_R w2
VSS 29 E3 VSS 125 W10
DDR4_ A15 CASn/ LPDDR4_ A2/ MCDDHE4 VSS 126 w11
DDR4 ACTn/ LPDDR4_ CKE1l_ B/ AORB | E6 VSS 127 w1l 2
VSS_30 E7 VSS_128 w1 3
DDR4_ODTO/ LPDDR4_CS1n_B/ DDR3 |
Csinl AC27 ES MI Pl _CSI _RX_AVDD_0V9 w1 4
?5R4_BA1/LPDDR4_A4_B/DDR3_A12Eg MI Pl _DSI _TX1_AVDD_0VO Wis
DDR4_BAO/ LPDDR4_A2_B/AXOR3 _A1/ E11 |[MI Pl _DSI _TXO0/LVDS_TXO0_AVDD| W16
DDR_DQ3_B/ DDR4_DQU1_B/ LPDDR4 |
DQ19/LPDDR3 _DQ4 El12 |AVSS_19 wi7
DDR_DQ7_B/ DDR4_DQU2_B/ LPDDR4 |
D023/ LPDDR3 DOD E14 | HDMI _TX_AVDD_1V8 W1 8
DDR_DQ6_B/ DDR4_DQU4_B/ LPDDR4 |
D022/ LPDDR3 DOY E15 | PMUI 02 W19
DDR_DM1_B/ DDR4_DML_B/ LPDDR4 _ [
M3/ LPDDR3 DM2 E17 |PCIE20_TXP/ SATA2_TXP/ QSGMI | W27
l2C3_SCL_MO/UART3_TX_MO/ CAN1 | ]
M LoUT NI ACODEC ADC CLK/GplolEL18 |PCIE2TXN/ SATA2_TXN/ QSGMI 1 _]w28
| 2S1_SDO2_MO0/12S1_SDI 2_MO/PDN_,, |CIF_D15/EBC_SDDO15/ GMACL_T],
0 WAKEn M2/ ACODEC_ADC_SYNC/ GH _RX _M2/12S2 LRCK _RX_ M1/ GP

CIF D14/ EBC_SDDO14/ GMAC1 T
EMMC _D5/ FLASH_D5/ GPI O1_C1 _u E21 | "1y~ M2/ 1252 LRCK TX M1/ GBI |Y2

CIF D13/ EBC_SDDO13/ GMAC1 R
EMMC_D6/ FLASH_D6/ GPI O1_C2 _u E22 | 70X M2/ PDM_SDI 3 M1/ GPl 04 | Y3

CIF _D12/EBC_SDDO12/ GMAC1_R
SARADC_VI N3 E23 | "1x " M2/ PDM_SDIROM1ATPd Y4
SDMMC1_DET/12C4_SCL_M1/UART8 ] _,. [CIF_D9/EBC_SDDO9/ GMACL_TXD| .
TX M1/ GPI O2 B2 u X _ M1/ PDM_SDI O M1/ GPl O3 D7 _
CLK32K_OUT1/ UART8_RX_MO/SPI 1] _, [CIF_D8/ EBC_SDDO8/ GMACL_TXD| .
6 d X M1/ PDM_CLKO M1/ GPI1 O3 D6 _
SDMMC1_DO/ GMACO_RXD2/ UART6 _RY _,, |CIF_D4/EBC_SDDO4/ SDMMC2_CM|
_u 0 M1/VOP BT656 D4 M1/ GPIO
SEMMCl_Dl/GMACO_RXD3/UARTG_TXEzS VSS 120 Ve
Vss_31 F1 VSS_ 130 Y9
DDR_DQO_ A/ DDR4_DQLO_A/ LPDDR4 |
00/ LPDDR3 DO15 F2 VSsS 131 Y11
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VSS_32 F3 |VSS_132 Y12
DDR4_A3/ LPDDR4_CKE1 -AADBR3_AJF4 |MIPI_CSI_RX_AVDD_1V8 Y14
DDR4_A/LDDR3 _-AALC1 F5 MI Pl _DSI _TX1_AVDD_1V8 Y15
DDR4_BG1l/ LPDDR4_ODT1_CA -/AKODH F7 MI Pl _DSI _TXO0/LVDS_TXO0_AVDD|Y17
DDR4_BGO/ LPDDR4_ODT1_CA -BADDE F8 |AVSS_20 Y18
VSS_33 Fo PMUI O1 Y20
DDR4_RESETn/ LPDDR4_RESETn/DDHF11 | PMUPLL_AVDD_1V8 Y21
SDMMCO_DET/ SATA_CP_DET/ PCI |

VSS_34 Fiz2 [ T o0 Ad u — T Y22
VSS_35 F14 |AVSS_21 Y23
VSS_36 F15 | AVSS_22 Y24
VSS_37 F17 |PCIE30_REFCLKP_IN Y25
|2S1_SCLK_RX_MO/ UART4_RX_MO/ F

DIF_TX _MO/GPIlO1 A4 d F18 |AVSS_23 Y26
EMMC_RSTn/ FSPI _D2/ FLASH WPn/ dF20 |PCIE20_RXP/ SATA2_RXP/ QSGMI | Y27
SARADC_VI N7 F21 |PCIE20_RXN/ SATA2_ RXN/ QSGMI [ Y28

2.6 Power/ Ground IO Description

Table 2-2 Power/Ground 10 information

Al A3 A6 A10 Al14 A18 A28 AA4 AA9
AA23 AB2 AB6 AD3 AE6 AE21 AF3 AF26
AG5 AH1 AH8 AH28 B5 B9 B12 B16 B23
B26 C3 C6 C8 C9 C11 C12 C14 C15 C17
C18 C25D2 D3 D11 D28 E3E7 F1F3 F9
F12 F14 F15 F17 G5 G6 G8 G9 G11 G12

G14 G15 G17 G18 G24 H2 H3 H6 J3 J5

J17 J18 J20 J22 J26 K1 K11 K12 K13 Internal Core Ground,

K14 K19 L3 L5 L8 L11 L13L14 L19 L20 Digital 10 Ground,
L21 M2 M3 M6 M8 M11 M13 M14 M16
M18 N1 N12 N14 N15 N17 N18 P3 P6

VSS

P12 P14 P15 P17 R3 R6 R10 R11 R14
R15 R17 R18 R19 T10 T11 T14 T15 T17
T18 TI9 U1 U6 U7 USUIOU1l 4Ul5Ul6

Ul1l7 U18 V3 V8 V9 V13 W10 W11l W12

W13 Y8 Y9 Y11 Y12

AA12 AA14 AA15 AAL7 AA24 AA26 AB11
AB12 AB14 AB15 AB17 AC9 AC11 AC12
AC15 AC18 AC25 AC26 AD26 AE14 AEL17
AE20 AE27 AE28 AF9 AF11 AF12 AF14
AVSS Analog Ground
AF15 AF17 AF18 AF20 AF21 AG18 AH18
AH23 J27 L24 L26 M21 M26 N28 P21
P26 R23 R26 U23 U26 V14 V15 V16 V22

V23 V26 W17 Y18 Y23 Y24 Y26

DDR_AVSS J8 Analog Ground
PMUPLL_VSS V20 Analog Ground
SYSPLL_VSS N11 Analog Ground

J15 K15 K16 K17 K18  L15L16 L17 L18
VDD_CPU CPU Core Power
M17
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VDD_CPU_CORE M15 CPU Core Power feedback
VDD_GPU R13 T13 U1l U12 U13 GPU Core Power
VDD_NPU M19 N19 P18 P19 P20 NPU Core Power
L12 M12 N13 N16 P13 P16 R12 R16 T12
VDD_LOGIC Logic Power
T16
PMU_VDD_LOGIC_0V9 V19 PMU digital Power
VCCIO1 H17 VCCIO1 Power Domain Power
VCCIO2 H18 VCCIO2 Power Domain Power
VCCIO3 L22 VCCIO3 Power Domain Power
VCCIO4 J21 VCCIO4 Power Domain Power
VCCIO5 V10 VCCIO5 Power Domain Power
VCCIO6 V11 VCCIO6 Power Domain Power
VCCIO7 R9 VCCIO7 Power Domain Power
Y20 PMU VCCIO1 Power Domain
PMUIO1
Power
W19 PMU VCCIO2 Power Domain
PMUIO2

Power

DDRPHY _VDDQ

H9 H11 H12 H14 H15 J9 L9 M9

DDR PHY Power

DDRPHY_VDDQL

J11 J12 J14 K10 L10 M10

DDR PHY Power

PMUPLL_AVDD_0V9 V21 PLL Analog Power
PMUPLL_AVDD_1V8 Y21 PLL Analog Power
SYSPLL_AVDD_0V9 P11 PLL Analog Power
SYSPLL_AVDD_1v8 N10 PLL Analog Power
USB2_AVDD_0V9 R8 USB2.0 analog Power
USB2 AVDD 1V8 P9 USB2.0 analog Power
USB2 AVDD 3Vv3 P10 USB2.0 analog Power
USB3_AVDD_0V9 p22 USB3.0 analog Power
USB3 AVDD 1V8 P23 USB3.0 analog Power
USB3 AVDD 3V3 M23 USB3.0 analog Power
MULTI_PHY_AVDD_0V9 R20 R21 Multi - Phy analog Power
MULTI_PHY_AVDD_1V8 R22 Multi - Phy analog Power
PCIE30_AVDD_0V9 u21 PCle3.0 analog Power
PCIE30_AVDD_1V8 u22 PCle3.0 analog Power
MIPI_CSI_RX_AVDD_0V9 wi4 MIPI CSI RX Analog Power
MIPI_CSI_RX_AVDD_1V8 Y14 MIPI CSI RX Analog Power
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MIPI_DSI_TXO0/LVDS_TX0_AVDD_0V9 W16 MIPI DSI TXO Analog Power
MIPI_DSI_TXO0/LVDS_TX0_AVDD_1V8 Y17 MIPI DSI TXO Analog Power
MIPI_DSI_TX1/LVDS_TX1_AVDD_0V9 W15 MIPI DSI TX1 Analog Power
MIPI_DSI_TX1/LVDS_TX1_AVDD_1V8 Y15 MIPI DSI TX1 Analog Power
EDP_TX_AVDD_0V9 M20 EDP Analog Power
EDP_TX_AVDD_1V8 M22 EDP Analog Power
HDMI_TX_AVDD_0V9 V17 V18 HDMI PHY analog Power
HDMI_TX_AVDD_1V8 w18 HDMI PHY analog Power
SARADC_AVDD_1V8 ‘ H22 ‘ SARADC Analog Power
OTP_VCC_1V8 ‘ H20 ‘ OTP Analog Power
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2.7 Function 10

D escription

TabP-8Functi

on |

O descri ti

AF28 X1 N24M X1 N24M
AF27 XOUT24M XOUT24M
AE26 GPI 00_D3_d GPl 00_D3_
AB23 GP1 00_D4_d GPI 00_D4_{ PMUI 00
AD25 GPI 00_D5_d GPIl 00_D5_
AC24 GP1 00_D6_d GPI 00_D6_
AB24 TVSS TVSS
AH27 nPOR_u nPOR_u
AG27 REFCLK_OUT/ GPl O0_A0_d GPI 0O0_AO_{| REFCLK_OU
AG26 TSADC_SHUT_MO/ TSADC_SHUT_ORG/ GPI 0O0_Al1| GPIOO_Al_| TSADC_SHUT TSADngHUT
AG28 PMI C_SLEEP/ TSADC_SHUT_M1/ GPI 00_A2_d GPIO0_A2 | PMIC_SLEE| TSADC_SHUT
AA22 GP1 00_A3_u GPI O0_A3_
y22 SDMMCO_DET/ SATA_CP_DET/PCI E30X1_CLKREQn_MO| GPIOO0O_A4_{ SDMMCO_DE]| SATA_CP_D PC'E3351—CLK PMUL O1
AF25 SDMMCO_PWREN/ SATA_MP_SWI TCH/ PCI E20_CLKREQn _ GP1 00 _A5_{ SDMMCO_PWR SATAQMPfSW PC'EzngLKRE
AE24 GPU_PWREN/ SATA_CP_POD/ PCIE30X2_CLKREQn_MO0/ GPIOO0O_A6_{ GPU_PWREN| SATA_CP_P PC'E33$27°LK
AG25 FLASH VOL_SEL/GPI O0_A7_u GPIOO0_A7_ | FLASH_VOL_
AD23 CLK32K_I N/ CLK32K_OUTO/PCIE30X2_BUTTONRSTN GPI1 00_BO_ CLK32K_|I CLK32K_OU PC'E21ﬁ2—BUT
AF24 12C0_SCL/ GPI O0_B1_u GPI 00_B1_| l2C0_scCL
AB21 | 2C0_SDA/ GP1 O0_B2_u GPI 00_B2 _| 1 2C0_SDA
AG24 2C1_SCL/ CANO_TX_MO/PCIE30X1_BUTTONRSTn/ MCU_J GPI1 00_B3_ l2C1_SCL| CANO_TX_M Pc'EiiﬁlfBUT MCU_JTAG_TI
AB20 1 2C1_SDA/ CANO_RX_MO/PCIE20_BUTTONRSTN/ MCU_JT] GPI OO0_B4_ 12C1_SDA| CANO_RX_M PC'EZEfBUTTO MCU_JTAG_T
AC22 12C2_SCL_MO/SPIO_CLK_MO/PCIE20_WAKEn_MO/ PWM GPI1 O0O_B5_{ 12C2_SCL_] SPIO_CLK_| PCIE20_WAKEH PWM1_ M1
AA20 |2C2_SDA_MO/ SPI O_MOSI _MO/PCIE20_PERSTn_MO/PW GPIO0O_B6_| 12C2_SDA_N SPIO_MOSI | PCIE20_PERST PWM2 _ M1
AH26 PWMO_MO/ CPUAVS/ GP1 00_B7_d GPI 00_B7_| P WMO _ MO CPUAVS
AD22 PWM1_MO/ GPUAVS/ UARTO_RX/ GPl 00_CO_d GPI 00_CO _ | PWM1_ MO GPUAVS UARTO_RX PMUI 02
AF23 PWM2_MO/ NPUAVS/ UARTO_TX/ MCU_JTAG_TDI / GP| GPI 00_C1_| PWM2 _ MO NPUAVS UARTO_TX MCU_JTAG_T
AG23 PWM3 _| R/ EDP_HPDIN_M1/PCIE30X1_WAKEn_MO0/MCU_JT GPI 0O0_C2_| PWM3 _I R EDP_HPDI N _| PC'E3gX1—WAK MCU_JTAG_T
AE23 PWM4/ VOP_PWM_MO/ PCI E30X1_PERSTn_MO/ MCU_JTAG_| GPI 00_C3_| PWM4 VOP_PWM_M PC'E3%X1—PER MCU_JTAG_TR
AD2 1 PWM5/ SPI 0_CS1_MO/ UARTO_RTSn/ GPl O0_C4_| GPI O0_C4_| P WM5 SPI10_CS1_ UARTO_RTShn
AC21 PWM6/ SPI O_MI SO_MO/ PCIE30X2_WAKEnNn_MO/ GPI ( GP1 00 _C5_| P WM6 SPI10_MI SO | PC'Engz—WAK
AD20 PWM7 _I R/ SPI0_CSO_MO/PCIE30X2_PERSTNn_MO0/G GP1 00_C6_f PWM7 _I R SP10_CSO_ PC'E3%X2—PER
AH25 HDMI TX_CEC_M1/ PWMO_M1/ UARTO_CTSn/ GPlO0_| GPIO0_C7_{ HDMI TX_CEC PWMO_ M1 UARTO_CTSn
AC20 UART2_RX_MO/ GPI 00_DO _u GPI 00_DO_{| UART2_RX_
AH2 4 UART2_TX_MO/ GPI O0_D1_u GPI1 00_D1_{ UART2_TX_
D18 '2°3—SDA—M°’UART3—RX—gf’§§Nj—RX—M°’AUD'OPWM—LOUT GPIO1_AO_{ 12C3_SDA_N UART3_RX_ CAN1_Rx_Mo| AuDi opwm_rLoy ACOPEC_ADCL yccion
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E1s |2c3_SCL_M0/UART3_Tx_TogiAﬁ1_Tx_MO/AUD|OPWM_LOUT 6Pl o1 AL | 12C3 ScL | UART3 Tx_ CANL TX_Mo| AUDI 0PWM_ L OU ACODiC_ADC

AL9 1 2S1_MCLK_MO/ UART3_RTSn_MO/SCR_CLK/PCIE30X1_P GPIO1_A2_{ 12S1_MCLK_| UART3_RTSn SCR_CLK PC'Ei&X1fPE

B19 | '2S1_SCLK_TX_MO/UART3_CTSn_MO/SCR_I O/ PCIE30X1_WA GPi o1 A3 { '2S1_SCLK_1 yarTs cTsn ScR 10 PCIE30X1_WA| ACODEC_DAC
T01_A3_d 0 M2 K

F18 1251 _SCLK_RX_MO/ UART4_RX_MO/PDM_CLKL1_MO/SPDIH GPIOl_A4_ '251BSCLK7 UART4 _RX_ PDM_CLK1_M SPDIF_TX_M

A20 |ZSl_LRCK_TX_MO/UARLél_gglsgii/lglsng_RST/PClE30X1_C GPI O1_A5_ |251_0LRCK_ UART4_RTShn SCR_RST PClEiﬁA)Z(l_CLF ACOD[\l]Eg_DAC

c20 1251 _LRCK_RX_MO/UART4_TX_MO/PDM_CLKO_MO/AUDI OP|Y GPIO1_A6_ '2516LRCK— UART4 _TX_ PDM_CLKO_M{ AUDI OPWM_ROU

B20 12S1_SDO0O_MO/ UART4_CTSn_MO/ SCR_DET/ AUDI OPWM_ROUT GPI O1_A7 _{ | 2S1_SDOO0_| UART4_CTsSn SCR_DET AUDI OPWM_RO ACODEC_DAC|]
101_A7_d N TAL

520 |251730017M0/|251751221w%1i%%:iol37M0/PC|EzochK GP1oO1_BO | 1281 _sDO1 | 1281 _sD13| POM_SDI 3 M PCIEngcLKRE ACOQE&{DAQ

£20 | 1251_SD0O2_M0/12S1_SDI 2 _MO/PDM_SDI2_MO/PCIE20_WAK 6Pl o1 B1 | 1251 spo2 | 1251 spi2 POM SDI2 M{ PClE20 wake{ ACODEC_ADC
Pl OL_B1_d g NC

A2 1 12S1_SDO3_MO/12S1_SDI1_MO/PDM_SDI1_MO/PCIE20_| GP1O1_B2_{ 12S1_SDO3_| 12S1_SDI 1| PDM_SDI1_M{ PCIE20_PERST

B21 12S1_SDIO_MO/PDM_SDIO_MO/ GPI OL_B3_d GP1O1 B3 | 12S1_SDIO| PDM_SDIO_

A24 EMMC_DO/ FLASH DO/ GPl O1_B4 _u GPI O1_B4 _| EMMC_DO FLASH_ DO

c21 EMMC_D1/ FLASH D1/ GPI O1_B5 _u GPI O1_B5 _| EMMC_D1 FLASH D1

B24 EMMC_D2/ FLASH D2/ GPI Ol _B6_u GP1 O1_B6_| EMMC_D2 FLASH_D2

D21 EMMC_D3/ FLASH_D3/ GPI O1_B7 _u GPI O1_B7 _| EMMC_D3 FLASH_ D3

A25 EMMC_D4/ FLASH_D4/ GPI O1_CO _u GP1 O1_CO_| EMMC_D4 FLASH_ D4

E21 EMMC_D5/ FLASH_D5/ GP1 O1_C1 _u GPI O1_cC1 _| EMMC_DS5 FLASH_D5

E22 EMMC_D6/ FLASH D6/ GPI O1_C2_u GPl1O1_cC2_| EMMC_D6 FLASH_D®6

B25 EMMC_D7/ FLASH_D7/ GPI1 O1_C3_u GPI1 O1_C3_| EMMC_D7 FLASH_D7

B22 EMMC_CMD/ FLASH_WRn/ GP1 O1_C4 _u GPI O1_C4 _| EMMC_ CMD FLASH_WRN veel o2

A23 EMMC_CLKOUT/ FLASH_DQS/ GPI O1_C5_d GP1 O1_C5 _ | EMMC_CLKOUY FLASH_DQS§

A26 EMMC_DATA_STROBE/ FSPI _CS1n/ FLASH_CLE/ GPI GPI O1_C6 _|{ EMMCO*BDEATA’ FSPI _CsS1 FLASH_CLE

F20 EMMC_RSTn/ FSPI _D2/ FLASH_WPn/ GPI Ol1_C7 | GPIO1_C7_{ EMMC_RSTn FSPI _D2 FLASH_WPn

A22 FSPI _CLK/ FLASH_ALE/ GPI O1_DO_d GP1 O1_DO _{ FSPI _CLK FLASH_ALH

c24 FSPI _DO/FLASH_RDY/ GPIO1_D1_u GPI O1_D1_| FSPI _DO FLASH_RD

D23 FSPI _D1/FLASH_RDn/ GPI O1_D2_u GPI O1_D2 _| FSPI _D1 FLASH_RDHN

c23 FSPI _CSOn/FLASH _CSOn/ GPI O1_D3_u GPI O1_D3 _| FSPI _CS0f FLASH_CSO

A27 FSPI _D3/FLASH CS1n/ GPIl Ol1_D4 _u GPI O1_D4 _| FSPI _D3 FLASH_CS1

125 SDMMCO_DO/ UART2_TX_M1/ UART6_TX_M1/ PWM8 _ M1/ GPI O1_D5_| SDMMCO_DO| UART2_TX_ UART6_TX_M PWM8 _ M1

124 SDMMCO_D1/ UART2 _RX_M1/ UART6_RX_ML1/ PWM9 M1/ GPIO1_D6_{| SDMMCO_D1| UART2_RX_ UART6_RX_M PWM9 _ M1

H26 SDMMCO_D2/ ARMIJITAG_TCK/ UART5_CTSn_MO0/ GPI Q GP1 O1_D7 _| SDMMCO_D2 ARMJITAG_T UART5_CTSn _

J23 SDMMCO_D3/ ARMIJTAG_TMS/ UART5_RTSn_MO0/ GPI Q GPI1 O2 _AO0 _| SDMMCO_D3 ARMITAG_TN UARTS5_RTSn _ veeros

H27 SDMMCO _CMD/ PWM10_M1/ UART5_RX_MO/ CANO_TX_ M1/ GPI O2_Al1_{ SDMMCO_CMI PWM10_ M1 UART5_RX_M CANO_TX_M1

H28 SDMMCO _CLK/ TEST_CLKOUT/ UARTS5_TX_MO/ CANO_RX_ GPI O2_A2_{ SDMMCO_cL| TEST_CLKO UART5_TX_M CANO_RX_M1

E27 SDMMC1_DO/ GMACO_RXD2/ UART6_RX_MO/ GPI 02 _ GP102_A3_{| SDMMC1l_DO| GMACO_RXD UART6_RX_M

E28 SDMMC1_D1/ GMACO_RXD3/ UART6_TX_MO/ GPI 02 _ GPI O2_A4_{ SDMMC1_D1| GMACO_RXD UART6_TX_M

B28 SDMMC1_D2/ GMACO_RXCLK/ UART7 _RX_MO/ GPI 02] GPIO2_A5_| SDMMC1_D2| GMACO_RXCI] UART7_RX_M

c27 SDMMC1_D3/ GMACO_TXD2/ UART7_TX_MO/ GPI 02 _ GPI O2_A6_{ SDMMC1_D3| GMACO_TXD UART7_TX_M

c2s8 SDMMC1_CMD/ GMACO_TXD3/ UART9_RX_MO/ GPI 02| GPIO2_A7_| SDMMCl_cM] GMACO_TXD UART9_RX_M vectos

D27 SDMMC1_CLK/ GMACO_TXCLK/ UART9_TX_MO/ GPI Of GP1 O2_BO0 _ | SDMMC1_CL GMACO_TXC UART9_TX_M

D26 SDMMC1_PWREN/ | 2C4_SDA_M1/ UART8 _RTSn_MO/ CAN2 _H GPI O2_B1_{ SDMMC1_PWR| |2C4_SDA_ UARTS8_RTSn_ CAN2 _RX_M1

E25 SDMMC1_DET/12C4_SCL_M1/ UART8_CTSn_MO/ CAN2_T) GPIO2_B2_ | SDMMCL_DE]| 12C4_SCL_| UARTS8_CTSn_ CAN2 _TX_M1
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F28 GMACO_TXDO/ UART1_RX_MO/ GPI O2_B3 _u GPl1 02 _B3_| GMACO_TXD{ UART1_RX_
G27 GMACO_TXD1/ UARTL_TX_MO/ GPI O2_B4 _u GPl O2_B4_| GMACO_TXD| UARTI_TX_
G28 GMACO_TXEN/ UARTL_RTSn_MO0/ SPI1_CLK_MO/ GPI GPl 02 _B5_| GMACO_TXE| UARTLI_RTSn SPI1_CLK_M
F27 GMACO_RXDO/ UARTL_CTSn_MO0/ SPI1_MI SO_MO/ GP GPl 02 _B6_| GMACO_RXD{ UARTLI_CTSn| SPI1_MI SO_
H25 12S2 _SCLK_RX_MO/ GMACO _RXD1/UART6_RTSn_MO/ SPI 1| GP|027377"252630LK7 GMACO_RXD| UART6_RTSn_| SPI1_MOSI _
F24 12S2 LRCK_RX_MO/ GMACO_RXDV_CRS/ UART6_CTSn_MO/ S| GPIOZﬁCOillstBLRCK* GMAC%fRXDV UART6 _CTSn_ SPI1_CSO0_M
ETHO_REFCL
G23 |2S2_ MCLK_MO/ETHO_ REFCLKO_25M/ UART7 _RTSn_MO/SP| GPI0O2_C1_{ 12S2_MCLK_| T UART7 _RTSn_| SPI2_CLK_M
F25 1252 _SCLK_TX_MO/ GMACO_MCLKINOUT/ UART7_CTSn_Mo/s| GPloz_cz_{ '2S2 SCLK_J GMACO_MCLKI yagrs cTsn_ | spiz_wmiso_
H2 4 12S2 LRCK_TX_MO/ GMACO_MDC/ UART9 _RTSn_MO/ SPI 2 _ GPIOZﬁCBillstBLRCK* GMACO_MDC| UART9_RTSn_| SPI2_MOSI _
H23 |2S2_SDO_MO/ GMACO_MDI O/ UARTO_CTSn_M0/ SPI12_CS| GPIO2_C4_{ 12S2_SDO_N GMACO_MDI| UARTO_CTSn_| SPI2_CSO_M
F26 |2S2_SDI_MO/ GMACO_RXER/ UART8_TX_M0/ SPIl2_CS1| GPIO2 C5 | 12S2_SDI_| GMACO_RXE UART8_TX_M| SPl2_csi_M
E26 CLK32K_OUT1/ UART8_RX_MO0/ SPI1_CS1_MO0/GPI{ GPI 02 _C6_| CLK32K_OU] UARTS8_RX_ SPI1_CS1_M
AGs | LCDC_DOTVOP_BTE56_DO_MO/SPIO_MISO_MI/PCIE20_CLKR Gpi oo po | Lcoc_po | VOP-BTE56_| o g yiso | PCTEZO_CLKRE | o0 oy
AD7 | LCDC_DI/VOP_BT656_D1_MO/SPIO_MOSI Wi/ PCIEZO_WAKE oo, pr | Lcoc b1 | VOP-BTES6_| oio wosi | porezo wake] | 251 SCLK-
[CDC_D2/ VOP_BT656_D2_M0/ SPI0_CSO0_M1/PCIE30XI_CLK VOP_BT656_ PCIE30XLI_CLH 12S1_LRCK_
ACS ar 6 baa GP1 02_D2_{ LcDc_D2 . SPIO_CSO_M * o 5
ac7 | LCPC_D3/VOP_BT656_D3_MOJSPIO_CLK_MI/PCIESOXI_WAKl o op; g Lcoc_bs | VOP_BTESE_ sPio_cLk_w PCIESOXT_ WAL oy o]
AFs | LCDC_DA7VOP_BT656_D4_Mo/ SPIZ_CS1_MI/PCIESOXZ_CLK oy op oy | Lcoc_pa | VOP_BTESE_ spi2_csi_w PCIESOXZ_CLH o ooy |
AFo | LCDC_DS/VOP_BT656_D5_MOJ SP1Z_CSO_MI/PCIESOXZ_WAK oy oy og | Lcoc_ps | VOP_BTESE. sPi2_cso_m| PCIESOXZ WAL o o]
Do | LCDC_DG6/VOP_BT656_D6_M0/SPI2_MOSI _M1/ PCIES0X2_PE  oplos Do | Lco Do VOP_BT656_| <ni2 mos) PCIE30X2_PEl | L<1 spla
2 D6 _d -Db6_ - MO - - M1 - .
VOP_BT656
AH5 | LCDC_D7/VOP_BT656_D7_MO/SPI2_MI SO_M1/UART8_TX_M1| GPIO2_D7_{ LcDC_D7 - -l sPi2_miso_ UART8 _TX_M| 12S1_SDOO0 _|
aa | LCDC_CLKIVOP_ BTG56_CLK_MO/SPI2_CLK_ ML/ UARTS_RX_M  coios g |  (coc cuk| VOP-BT656_ sP12 oLk o  UARTS Rx_m 1251 soor |
ABs | LCDC_DB/VOP_BT1120_DO/SPIL_CSO_MI/PCIESOXI_PERST ooy 4y | Lcoc 08 | vor BTi120 sPi1_cso w| PCIESOXI_PEN coyucy oo
ags | LCPC-DO/VOP_BT1120_ DI/ GMACL_TXD2_MO/12S3 _MCLK_MO  Gpjos_az_| LCDC_D9 | VOP_BT1120|/ GMAC1_TXD2_| 12S3_MCLK_| SDMMC2_D1_
AGs | LCPC_DLOIVOP_BTL1120_D2/ GUACL_TXD3_MO/1283_SCLK_M  Gpioz_A3_| LcDC_D10| VOP_BT1120| GMAC1_TXD3_| 12S3_SCLK_| SDMMC2_D2_ Vet os
AFg4 | LCPC_DLI/VOP_BT1120_D3/ GNACL_RXD2_MO/12S3_LRCK_N  Gpjos_asa_{ LCDC_D11| VOP_BT1120| GMACI_RXD2_| 12S3_LRCK_{ SDMMC2_D3_
AW | LCDC_ D12/ VOP_BT1120_ D4/ GMACI_RXD3_MO/1253_SDO_MO| coio5 ag | (coc piz| vor 571120 GMACI Rx0s | 1253 spo_w| SDMMCZ_CMD
AG3 | LCDC_DI3/VOP_BT1120_CLKI GMACL_TXCLK_MO/12S3_SDl 1 Gpios_A6_{ LCDC_D13|VOP_BT1120| GMACI_TXCLK 12S3_SDI _M SDMMC2_CLK
AH2 LCDC_D14/VOP_BT1120_D5/ GMACL_RXCLK_MO/ SDMMC2 _ GPIO3_A7_| LCDC_D14| VOP_BT1120| GMACL1_RXCLK| SDMMC2_DET._
AG2 | LCDC_D15/VOP_BT1120_D6/ETHI_REFCLKO_25M_M0/SDMM{ GPIO03_BO_{ LCDC_D15| vop_BT1120| = MI-REFCLKQ SDMMCZ_PWRE
AG1 LCDC_D16/VOP_BT1120_D7/ GMAC1_RXDO_MO/ UART4_RX_M GP1 03_B1_| LCDC_D16| VOP_BT1120| GMAC1_RXDO_ UART4_RX_M PWM8 _ MO
AF2 LCDC_D17/VOP_BT1120_D8/ GMAC1_RXD1_MO/ UART4 _TX_M GP1 03_B2_| LCDC_D17 | VOP_BT1120| GMAC1_RXD1_ UART4_TX_M PWM9 _ MO
AF1 | LCDC_ D187 VOP_BT1120 D9/ GMACI_RXDV_CRS_MO/1265_S0 oios 55 | Looc pis| vor sr1120] OMACL_RXOV_Q | ,co soi W pow soio
AE1 | LCDC_DIO/VOP_BT1120 D10/ GMACI_RXER_MO/12C5_SDAM oios 54 | Looc bis| YOP-BT1129 Guaci mxer | 1205 soa M pow soii_
VOP_BT1120
AE?2 LCDC_D20/VOP_BT1120_D11/ GMAC1_TXDO_MO/12C3_SCL_ GPI O3 _B5 _| LCDC_D20 bt GMAC1_TXDO _ 12Cc3_scL_M PWML1 0 _ MO
AE3 LCDC_D21/VOP_BTl120_D12;GMA01_TXD1_M0/IZC3_SDA_M cP1os Bo | Lcpc p21 VOP_ZBT1120 GMACI TxD1_ | 2c3_spa M Pwmii iR
AD4 LCDC_D22/ PWML12_MO/ GMACL_TXEN_MO/ UART3_TX_M1/PDJ| GPI O3 _B7_| LCDC_D22 PWML2_MO | GMAC1_TXEN_| UART3_TX_M PDM_SDI2_
ADo | LCDC_D23/ PWNI3_ WO/ GMACI_WCLKI NOUT_MOJ UARTS_RX_M1  coios co | Lcbc p2s Pwiis_mo | CMACI_MCLKI UART3 RX M| POM sol3
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AD1 LCDC—HSYNCIVOP—BTllZOC—)flgl’ S:Il—MOSI—Ml/PCIEZO—PE GP1 O3 _C1_| LCDC_HSYN VOP_?TllZO SPI 1_MOSI _ PCI E20_PERST 12S1_SDO0O2_|
AAT LCDC_VSYNC/VOP_BTllZO_Dl:/SPI1_MISO_M1IUART5_TX_ GPI 03 _cC2 | LCDC_VSYN VOP_?TllZO SPI1_MISO_ UARTS5 TX_M 1251_SD03_
AC4 LCDC_DEN/VOP_BTllZO_DlB/fPI1_CLK_M1/UART5_RX_M1/ GPI 0O3_C3 | Lcbc_DEN VOP_?TllZO SPI1_CLK_M UARTS5 _RX_M |251ESCLK_
AC3 PWM14_MO/VOP_PWM_M1/ GMAC1_MDC_MO/ UART7_TX_M1/PD GPIl O3 _C4 _ | PWM14 _ MO VOP_PWM_M GMAC1_MDC_ UART7_TX_M PDM_CLK1_
AC2 PWMlS_IR_MO/SPDIF_TX_Mléfwﬁc1_MDlO_MO/UART?_RX_N GPI10O3_C5 { PWMi5_IR._ SPDIF_TX_ GMAC1_MDI O_ UART7 _RX_M IZSlaLRCK_
VOP_BT656_10
AC5 CIlF_DO/EBC_SDDOO/ SDMMC2_DO_MO/12S1_MCLK_M1/VOP_ GPI O3 _C6 _ | Cl F_DO EBC_SDDOO SDMMC2_DO0_M 12S1_MCLK_ - -
AAG CIF_DllEBC_SDDOl/SDMMCZEDl_MO/I251_SCLK_TX_M1/VC GPI O3 _C7_| ClF_D1 EBC_SDDO1 SDMMC2 D1 _ 1251 _SCLK_T VOP_%TGSG_[
ABS CIF7D2/EBCisDDOZISDMMCZED27MOII2317LRCK7TX7M1/VC GPI 03 _DO_{ ClF_D2 EBC_SDDO2 SDMMC2 D2 _ 1251 _LRCK_T VOP7%T6567[
VOP_BT656 _10
AB1 CIl F_D3/EBC_SDDO3/ SDMMC2_D3_MO0/12S1_SDO0_M1/VOP_| GPIl O3 _D1_{ ClI F_D3 EBC_SDDO3 SDMMC2 _D3 _ 12S1_SDOO0 _ 1
Y7 CIlF_D4/ EBC_SDDO4/ SDMMC2_CMD_MO0/12S1_SDI 0_M1/ VOP | GP1 O3 _D2_{ Cl F_D4 EBC_SDDO4 SDMMC2 _CMD_ 12S1_SDI 0_ VOP—BlTGSG—[
VOP_BT656_10
AC1 ClF_D5/ EBC_SDDO5/ SDMMC2_CLK_MO/12S1_SDI 1_M1/ VOP| GPI O3 _D3_{ Cl F_D5 EBC_SDDO5 SDMMC2_CLK_ 12S1_SDI 1_ - -
VOP_BT656 _10
AA1 CIF_D6/EBC_SDDO6/ SDMMC2_DET_MO/12S1_SDI 2_M1/ VOP | GPIl O3 _D4 _{ ClI F_DG®6 EBC_SDDO6/ SDMMC2_DET_ 12S1_SDI 2 _ 1
AAS CIF7D7/EBCfSDDO7/SDMMCZHPWRENfMOII2817$DI37M1/V0 GPI 03 _D5 _{ clF_D7 EBC_SDDO7| SDMMC2 _PWREN 12S1_SDI 3 _ VOPiBlTE»SGi[
Y6 CIlF_D8/ EBC_SDDO8/ GMAC1_TXD2_M1/ UART1_TX_M1/PDM GPI O3 _D6 _{ Cl F_Ds8 EBC_SDDO8 GMAC1_TXD2_ UART1_TX_M/ PDM_CLKO_
Y5 CIl F_D9/EBC_SDDO9/ GMAC1_TXD3_M1/ UART1_RX_M1/PDM GPIl1 03 _D7 _{ ClI F_D9 EBC_SDDO9 GMAC1_TXD3_ UART1_RX_M PDM_SDI 0 _
AA3 CIF_D10/ EBC_SDDO10/ GMAC1_TXCLK_M1/PDM_CLK1_ GPIl O4 _AO0 _ | CI F_D10 EBC_SDDO1| GMAC1_TXCLK PDM_CLK1_M
AA2 CIF_D11/EBC_SDDO11/ GMAC1_RXD2_M1/PDM_SDI 1_N GPI O4 _A1_|{ CIlF_D11 EBC_SDDO1 GMAC1_RXD2_ PDM_SDI 1_M
Y 4 CIF_D12/ EBC_SDDO12/ GMAC1_RXD3_M1/ UART7_TX_M2/ P GPIl 04 _A2_| ClF_D12 EBC_SDDO1 GMAC1_RXD3 _ UART7 _TX_M PDM_SDI 2 _
Y3 CIF_D13/ EBC_SDDO13/ GMAC1_RXCLK_M1/ UART7_RX_M2/P GPI 04 _A3_|{ CIlF_D13 EBC_SDDO1| GMAC1_RXCLK| UART7 _RX_M PDM_SDI 3 _
VCCI O6
Y2 CIlF_D14/ EBC_SDDO14/ GMAC1_TXDO_M1/ UARTO9_TX_M2/12¢ GPIl O4_A4 _ | CIlF_D14 EBC_SDDO1 GMAC1_TXDO _ UART9 _TX_M 'ZSZELRCK—
Y1 CIF_D15/ EBC_SDDO15/ GMAC1_TXD1_M1/ UART9_RX_M2/12§ GPIl 04 _A5 _ | CI F_D15 EBC_SDDO1 GMAC1_TXD1 _ UART9 _RX_M 'ZSZELRCKf
q
w2 ISPiFLASHTRIGOUT/EBCfOSADCEé)l;BMAclfTXENfMl/SPI37C\_ GPI 04 A6 _{ ISP*S':'_ASHT EBC_SDCEQ GMAC1_TXEN_ SP13_CSO0_M IZSIESCLK7
w1 CAM_CLKOUTO/EBC_SDCEI/(‘;M/ZCl_RXDO_Ml/SPI3_CSl_M0/ GPI 04 A7 _{ CAM_CLKOUT EBC_SDCEZ GMAC1_RXDO _ SPI3_CS1_M IZSl_lLRCK_
V7 CAM—CLKOUTllEBC—SDCEZIGZAAC1—RXD1—M1ISPI3—MISO—MO GP1 O4_BO0 _ | CAM_CLKOUT EBC_SDCE?Z GMAC1_RXD1_ SPI 3_MI SO_ 12S1_SDO1_|
V2 | SP_PRELI GHT_TRI G/ EBC_SDCE3/ GMAC1_RXDV_CRS_M1/1 GPI 04 _B1_|{ ISP*TZELIGF EBC_SDCE3J GMAClelRXDV*C 1 2S1_SDO2_
V4 12C4_SDA_MO/ EBC_VCOM/ GMAC1_RXER_M1/ SPI 3_MOSI _MO | GPl O4_B2_( 12C4_SDA_ EBC_VCOM GMAC1_RXER_ SPI 3_MOSI _ 12S2_SDI _
V1 I2C4_SCL_MO/EBC_GDOE/ET3H1d_REFCLKO_25M_M1/SPI3_CL GPI 04 B3 _| l2Cc4_scL_ EBC_GDOE ETHl_RMElFCLKO SPI3_CLK_M 12S2_SDO_
Ve I2C2_SDA_M1/EBC_GDSP/CQ?Z_RX_MO/ISP_FLASH_TRIGIh GPI1 O4_B4 | 12C2_SDA_ EBC_GDSP CAN2_RX_MO| | SP_FLASH_T VOP_SIGSG_
V5 12C2_SCL_M1/EBC_SDSHR/ CAN2_TX_MO/12S1_SDO3_| GPl O4 _B5 _ | 12C2_SCL_ EBC_SDSHR CAN2 _TX_MO 12S1_SDO3 _
us ClF_HREF/ EBC_SDLE/ GMAC1_MDC_M1/ UART1_RTSn_M1/1 2 GPI1 O4_B6 _| Cl F_HREF EBC_SDLE GMAC1_MDC_ UART1_RTSn _| |1 2S2_MCLK_|
U4 CIl F_VSYNC/ EBC_SDOE/ GMAC1_MDI O_M1/12S2_SCLK_T| GPI 04 _B7_|{ Cl F_VSYN( EBC_SDOE GMAC1_MDI O_| 12S2_SCLK_T
us3 CIl F_CLKOUT/ EBC_GDCLK/PWM11_1R_M1/ GPI O4 | GPI 04 _CO_|{ Cl F_CLKOU EBC_GDCLK PWM11_I| R_M
U2 Cl F_CLKI N/ EBC_SDCLK/ G(l\)/IjCCI:IMdCLKINOUT_Ml/UARTl_CTS GPI 04 _C1_| CIF_CLKI EBC_SDCLK GMAClKAI\{ICLKI UART1_CTSn_ I2$2_1$CLK_
AES PWM14_M1/SP|3_CLK_M1/CZNirRx_M1/PC|E30x2_CLKREQn GPIO4_C2_| PWM14 M1 SPI3_CLK_ CAN1_RX_ M1 PCIE3%§2_CLK 1253 _MCLK
AAL1L PWM15_IR_MllSPIB_MOSI_MééC£N1_TX_MllPCIE3OX2_WAK GPI1O4_C3_{ PWML5_IR._ SPI3_MOSI | CANTI_TX_M1 PCIE;%XZ_WA 1283 _SCLK |
VCCI 07
AHT EDP_HPDIN_MO/SPDIF_TxrgT/SfTiz_ACT_LED/PCIE30X2_ GPIO4_C4_| EDP_HPDIN.| SPDIF_TX_ SATA2 ACT._L PCIEi&XZ_PE 1253 _LRCK |
ADS8 PWM12_M1/ SPI 3_MISO_M1/ SATAL_ACT_LED/ UART9_TX_M1/ GPI 04 _C5_|{ PWM2 _ M1 SPI 3_MI SO| SATAL1_ACT_L UART9_TX_M 12S3_SDO_
AES8 PWM13_M1/SPI13_CSO_M1/SATAO_ACT_LED/ UART9_RX_M1/ GPI 04 _C6 _ | PWM13_M1 SPI 3_CSO_ SATAO_ACT_L UART9 _RX_M 12S3_SDI _
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AGS HDMI TX_SCL/12C5_SCL_M1/ GPI O4_C7_u GPI O4_C7_{ HDMITX_SC| 12C5_sSCL_
AG7 HDMI TX_SDA/ 1 2C5_SDA_M1/ GPI 04 _DO_u GPI O4_DO_{| HDMITX_SD| |2C5_SDA_
AH6 HDMI TX_CEC_MO/ SPI 3_CS1_M1/ GPI O4_D1_u GPI O4_D1_{ HDMITX_CEC| SPI3_CS1_
ABO GPI 0O4_D2_d GPI 04 _D2_
AG19 HDMI _TX_CLKN HDMI _TX_CL
AH19 HDMI _TX_CLKP HDMI _TX_CL
AH20 HDMI _TX_DON HDMI _TX_DO
AG20 HDMI _TX_DOP HDMI _TX_DO|
AH21 HDMI _TX_D1N HDMI _TX_D1 HoM
AG21 HDMI _TX_D1P HDMI _TX_D1
AH22 HDMI _TX_D2N HDMI _TX_D2
AG22 HDMI _TX_D2P HDMI _TX_D2
AB18 HDMI _TX_HPDI N HDMI _TX_HP
AA18 HDMI _TX_REXT HDMI _TX_RE
AH10 MI Pl _CSI _RX_CLKON M'P'aﬁs'fo
AG10 MI PI _CSI _RX_CLKOP M'P'Bgs'—Rx
AHO MI Pl _CSI _RX_CLKI1N M'P'Iﬁs'—Rx
AGY MI PI _CSI _RX_CLK1P M'P'Igs'—Rx
AH12 MI PI _CSI _RX_DON MI Pl _CSI _RX| MI Pl _CS
AG12 MI Pl _CSI _RX_DOP MI Pl _CSI _RX X
AHI11 MI PI _CSI _RX_D1N MI Pl _CSI _RX|
AG11 MI Pl _CSI _RX_D1P MI Pl _CSI _RX
AD11 MI PI _CSI _RX_D2N MI Pl _CSI _RX|
AE11 MI Pl _CSI _RX_D2P MI Pl _CSI _RX
AEQ MI PI _CSI _RX_D3N MI Pl _CSI _RX|
AD9 MI Pl _CSI _RX_D3P MI Pl _CSI _RX
AG15 MI Pl _DSI _TXO0O_CLKN/LVDS_TXO0_CLKN M'P'RES'—TX LVDS_TXO0_C
AH15 MI Pl _DSI _TX0O_CLKP/LVDS_TXO0O_CLKP M'P'RES'—TX LVDS_TXO0_C
AG17 MI PI _DSI _TX0_DON/LVDS_TXO0_DON M'P'NDS'—TX LVDS_TXO0_D
AH17 MI PI _DSI _TX0_DOP/LVDS_TXO0_DOP M'P'}DS'fTX LVDS_TXO0_D
MI PI _DSI _TX
AG16 MI PI _DSI _TX0_D1N/LVDS_TXO0_DI1N N LVDS_TXO0_D MI Pl _DS
AH16 MI PI _DSI _TX0_D1P/LVDS_TXO0_D1P M'P'}DS'—TX LVDS_TXO0_D X0
AG14 MI PI _DSI _TX0_D2N/LVDS_TXO0_D2N M'P'NDS'—TX LVDS_TXO0_D
AH14 MI PI _DSI _TX0_D2P/LVDS_TXO0_D2P M'P'}DS'fTX LVDS_TXO0_D
AG13 MI PI _DSI _TX0_D3N/LVDS_TXO0_D3N M'P'NDS'—TX LVDS_TXO0_D
AH13 MI PI _DSI _TX0_D3P/LVDS_TXO0_D3P M'P'$DS'—TX LVDS_TXO0_D
AE15 MI Pl _DSI _TX1_CLKN M'P'st'—Tx
AD15 MI PI _DSI _TX1_CLKP M'P'RES'—TX
AE18 MI Pl _DSI _TX1_DON MIPI_DSI_TX MIPI_DS
- - - N X1
AD18 MI Pl _DSI _TX1_DOP M'P'}DS'—TX
AC17 MI Pl _DSI _TX1_D1N M'P'NDS'—TX
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AD17 MI Pl _DSI _TX1_D1P M'P'}DS'—TX
AC14 MI Pl _DSI _TX1_D2N M'P'NDS'—TX
AD14 MI Pl _DSI _TX1_D2P M'P'$DS'—TX
AE12 MI Pl _DSI _TX1_D3N M'P'NDS'fTX
AD12 MI Pl _DSI _TX1_D3P M'P'$Ds'7TX
M2 5 EDP_TX_AUXN EDP_TX_AUX
L25 EDP_TX_AUXP EDP_TX_AUX
K27 EDP_TX_DON EDP_TX_DO I
J28 EDP_TX_DOP EDP_TX_DO|
L27 EDP_TX_DIN EDP_TX_D1|
K28 EDP_TX_D1P EDP_TX_D1|
M2 7 EDP_TX_D2N EDP_TX_D2|
L28 EDP_TX_D2P EDP_TX_D2|
N27 EDP_TX_D3N EDP_TX_D3 I
M2 8 EDP_TX_D3P EDP_TX_D3|

MULTI _PHYO
R25 MULTI _PHYO_REFCLKN LRN - EDP
R24 MULTI _PHYO_REFCLKP MULTLREHYO—
u24 MULTI _PHY1_REFCLKN MULTLR;HYlf
u2s MULTI _PHY1_REFCLKP MULTLREHYlf
V25 PCIE20_REFCLKN PCIE20_REF(
V24 PCIE20_REFCLKP PCIE20_REF(
Y28 PCIE20_RXN/ SATA2_RXN/ QSGMI | _RXN_M1 PCI E20_RX SATA2 _RXN QSGMI I _RXN
Y27 PCIE20_RXP/ SATA2_RXP/ QSGMI | _RXP_M1 PCIE20_RX SATA2_RXP| QSGMI | _RXP
w2 8 PCIE20_TXN/ SATA2_TXN/ QSGMI | _TXN_M1 PCIE20_TX SATA2 _TXN QSGMI | _TXN
w2 7 PCIE20_TXP/ SATA2_TXP/ QSGMI | _TXP_M1 PCIE20_TX SATA2 _TXP| QSGMI | _TXP
AA25 PCIE30_REFCLKN_IN PC'E3£7REFC

PCIE30_REFC
Y25 PCIE30_REFCLKP_IN N MUL TI P
U19 PCI E30_RESREF PCI E30_RES
AC27 PCIE30_RXON PCI E30_RX(
AC238 PCIE30_RXOP PCI E30_RX(
AD27 PCIE30_RX1N PCI E30_RX]
AD238 PCIE30_RX1P PCI E30_RX]

MULTI _PH

AA27 PCIE30_TXON PCIE30_TX(
AA28 PCIE30_TXO0P PCIE30_TX(
AB27 PCIE30_TX1N PCIE30_TX]
AB28 PCIE30_TX1P PCIE30_TX]
B27 SARADC_VI NO SARADC_VI N
c26 SARADC_VI N1 SARADC_VI N
D24 SARADC_VI N2 SARADC_VI N
E23 SARADC_VI N3 SARADC_VI N PCI E30
G21 SARADC_VI N4 SARADC_VI N
F22 SARADC_VI N5 SARADC_VI N
G20 SARADC_VI N6 SARADC_VI N
F21 SARADC_VI N7 SARADC_VI N
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R1 USB2_HOST2_DM USB2_HOST2
R2 USB2_HOST2_DP USB2_HOST2
T1 USB2_HOST3_DM USB2_HOST3
T2 USB2_HOST3_DP USB2_HOST3 |
P25 USB3_HOST1_DM USB3_HOSTI
P24 USB3_HOST1_DP USB3_HOST1.
u27 USB3_HOST1_SSRXN/ SATAL_RXN/ QSGMI | _RXN_ USB3}:05T17 SATA1_RXN QSGMI I _RXN SARADC
u2s USB3_HOST1_SSRXP/SATAL1_RXP/ QSGMI | _RXP | USB3QﬁOST1 SATA1_RXP| QSGMI | _RXP
v27 USB3_HOST1_SSTXN/SATAL_TXN/@sGMI | _Txn_| USB3_HOSTIL sara1_txn Qsemi i _TxN
v2s USB3_HOST1_SSTXP/SATAL_TxP/Q@semi | _Txp | USB3 _HOSTI L sara1 1xp osemi i _Txp
P28 USB3_OTGO_DM USB3_0TGO _| UsB2
P27 USB3_OTGO_DP USB3_OTGO_
L23 USB3_OTGO_ID USB3_OTGO_
R27 USB3_OTGO_SSRXN/ SATAO_RXN USB3_OTGO-8  satao_RrxN
R28 USB3_OTGO_SSRXP/ SATAO_RXP USB3_OTGO_S  saTao_rxp
T27 USB3_OTGO_SSTXN/ SATAO_TXN USB3_OTGO_S  satA0_TxN
T28 USB3_OTGO_SSTXP/ SATAO_TXP USB3_OTGO_8  satao_Txp
M2 4 USB3_OTGO_VBUSDET usBs3 OTeo._V usB3
Hs DDR_DMO_A/ DDR4_DML_A/ LPDDR4_DMO_A/ DDR3_DMO0/| DDR4_DML_4 LPDDR4_DMO| DDR3_DMO LPDDR3_DM1
D14 DDR_DMO_B/ DDR4_DMU_B/LPDDR4_DMO_B/ DDR3_DM2/| DDR4_DMU_H LPDDR4_DMO| DDR3_DM2 LPDDR3_DMO
Ja4 DDR_DM1_A/ DDR4_DMU_A/ LPDDR4 _DM1_A/ DDR3_DM1/| DDR4_DMU_A LPDDR4_DMi| DDR3_DMI1 LPDDR3_DM3
E17 DDR_DM1_B/ DDR4_DML_B/LPDDR4_DM1_B/ DDR3_DM3/ DDR4_DML_§ LPDDR4_DMi| DDR3_DMS3 LPDDR3_DM2
F2 DDR_DQO_A/ DDR4_DQLO_A/LPDDR4_DQO_A/ DDR3_DQO| DDR4_DQLO_| LPDDR4_DQO| DDR3_DQO LPDDR3_DQ1
B10 DDR_DQO_B/ DDR4_DQU7_B/ LPDDR4_DQO_B/ DDR3_DQl| DDR4_DQU7_| LPDDR4_DQO| DDR3_DQ16 LPDDR3_DQ1
E1 DDR_DQ1_A/ DDR4_DQL2_A/LPDDR4_DQl_A/DDR3_DQl| DDR4_DQL2_| LPDDR4_DQi| DDR3_DQL LPDDR3_DQ1
A9 DDR_DQ1_B/ DDR4_DQU5_B/ LPDDR4_DQ1_B/ DDR3_DQl| DDR4_DQU5_| LPDDR4_DQ1| DDR3_DQ17 LPDDR3_DQ5
L7 DDR_DQ10_A/ DDR4_DQU7_A/ LPDDR4_DQ10_A/DDR3_DQ| DDR4_DQU7_| LPDDR4_DQ1| DDR3_DQ10| LPDDR3_DQ2
AL17 DDR_DQ10_B/ DDR4_DQL4_B/ LPDDR4_DQ10_B/ DDR3_DQ| DDR4_DQL4_| LPDDR4_DQ1| DDR3_DQ26| LPDDR3_DQ2
L6 DDR_DQL1_A/ DDR4_DQUS5_A/ LPDDR4_DQLll_A/ DDR3_DQ| DDR4_DQUS5_| LPDDR4_DQl| DDR3_DQll] LPDDR3_DQ2
B18 DDR_DQ11_B/ DDR4_DQL6_B/LPDDR4_DQ11_B/DDR3_DQ DDR4_DQL6_| LPDDR4_DQ1 DDR3_DQ27 LPDDR3_DQ2
K2 DDR_DQl2 A/ DDR4_DQU2_A/ LPDDR4_DQl2_A/ DDR3_DQ| DDR4_DQU2_| LPDDR4_DQl1| DDR3_DQl2] LPDDR3_DQ2
B13 DDR_DQ12_B/ DDR4_DQL7_B/LPDDR4_DQl12_B/DDR3_DQ DDR4_DQL7_| LPDDR4_DQ1 DDR3_DQ28 LPDDR3_DQ1
J6 DDR_DQL3_A/ DDR4_DQU4_A/ LPDDR4_DQLl3_A/ DDR3_DQ| DDR4_DQU4_| LPDDR4_DQl| DDR3_DQl3| LPDDR3_DQ3
ALl3 DDR_DQL3_B/ DDR4_DQL5_B/ LPDDR4_DQ13_B/ DDR3_DQ| DDR4_DQL5 | LPDDR4_DQLl| DDR3_DQ29] LPDDR3_DQL
)7 DDR_DQ14_A/ DDR4_DQU6 _A/ LPDDR4_DQ1l4_A/ DDR3_DQ| DDR4_DQU6_| LPDDR4_DQ1 DDR3_DQ14 LPDDR3_DQ3
D17 DDR_DQl4_B/ DDR4_DQL1_B/LPDDR4_DQl4_B/ DDR3_DQ| DDR4_DQLL | LPDDR4_DQL1| DDR3_DQ30] LPDDR3_DQ2
L4 DDR_DQ15_A/ DDR4_DQUO_A/ LPDDR4_DQ15_A/ DDR3_DQ| DDR4_DQUO_| LPDDR4_DQ1 DDR3_DQL5 LPDDR3_DQ2
B14 DDR_DQL5_B/ DDR4_DQL3_B/ LPDDR4_DQl5_B/ DDR3_DQ| DDR4_DQL3 | LPDDR4_DQLl| DDR3_DQ31] LPDDR3_DQ2
E2 DDR_DQ2_A/ DDR4_DQL4_A/ LPDDR4_DQ2_A/ DDR3_DQ2| DDR4_DQL4_| LPDDR4_DQ2 DDR3_DQ2 LPDDR3_DQ1
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DDR4_DQU3 _

PDDR4 _DQ2

DDR3_DQ18

LPDDR3_DQ6

D12 DDR_DQ2_B/ DDR4_DQU3_B/LPDDR4_DQ2_B/ DDR3_DQ1 L
D1 DDR_DQ3_A/ DDR4_DQL6_A/LPDDR4_DQ3_A/ DDR3_DQ3| DDR4_DQL6_| LPDDR4_DQ3 DDR3_DQ3 LPDDR3_DQ9
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B7 DDR4_AS5/ LPDDR4_A5_B/ DDR3_A11/ LPDDR3_A2] DDR4 _AS5 LPDDR4 _A5 | DDR3_A11 LPDDR3_A2
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A5 DDR4_A9/ LPDDR4_CLKN_-BABBR3_A5/ DDR4_A9 LPDDR4 _CLK DDR3 _AS5 -

D6 DDR4_A10/ LPDDR4 _CKEO _B/AXOR3 _A10/ DDR4_A10 | LPDDR4 _CKE DDR3_A10 -

c2 DDR4_A11/ LPDDR4_AO_A/ DDR3_A7/ LPDDR3_A8/ DDR4_A11 LPDDR4 _ADO | DDR3 _A7 LPDDR3_AS8
ca DDR4_A12/ LPDDR4_A3_AJ/ BOR2_BA2/ DDR4_A12 LPDDR4 _A3 | DDR3_BA2 -

B8 DDR4_A13/ LPDDR4_AO_B/ DDR3_A14/LPDDR3_A0 DDR4_A13 LPDDR4 _ADO | DDR3_A14 LPDDR3_AO
c5 DDR4_A14_WEn/ LPDDR4_A4_A/ DDR3_A15/LPDDR3| DDR4_A14_W| LPDDR4_A4 | DDR3_A15 LPDDR3_A5
E4 DDR4_A15_CASn/ LPDDR4_A2/_ ACDDR3_AO0/ DDR4_A15_C/4 LPDDR4_A2 | DDR3 _A0 -

D5 DDR4_A16 _RASn/LPDDR4_A5_A/ DDR3_RASn/ LPDDRl DDR4_A16_R4 LPDDR4_A5| DDR3_RASnH LPDDR3_A7
E6 DDR4_ACTn/ LPDDR4_CKE1_BI ®MDRB_CASn/ DDR4_ACTn| LPDDR4_CKE DDR3 _CASn -

E11 DDR4_BAO/LPDDR4_A2_B/AXOR3 _Al/ DDR4_BAO LPDDR4 _A2 | DDR3_A1 -

EQ DDR4_BA1/ LPDDR4_A4_B/ DDR3_A12/LPDDR3_A4 DDR4_BA1 LPDDR4 _A4 | DDR3_A12 LPDDR3_A4
Fe8 DDR4_BGO/LPDDR4_ODT1_CA_-BADDR3 _WEn/ DDR4_BGO LPDDRg—ODTl DDR3 _WEn -

F7 DDR4_BG1/LPDDR4_ODT1_CA_-/AAODR3_BAO/ DDR4_BG1 LPDDRi—ODTl DDR3 _BAO -

B3 DDR4_CKE/ LPDDR4_CKEO_A/ DDR3_CKE/ LPDDR3_C DDR4_CKE | LPDDR4_CKE DDR3 _CKE LPDDR3_CKE
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2.8 10 Pin Name Description
Thi s -cshuédbpt er will focus on the detailed functi

di fferent interface.

Table 2-4 10 function description list

Interface Pin Name Dir. Description
XIN24M | Clock input of 24MHz crystal
XOouT24M O Clock output of 24MHz crystal
Misc NPOR | Chip hardware reset
CLK32K_IN | 32K clock input
CLK32K_OuT (0] 32K clock output
Interface Pin Name Dir. Description
ARMJTAG_TCK | SWD interface clock input
SWJ-DP
ARMJITAG_TMS I/0 SWD interface data inout
Interface Pin Name Dir. Description
MCU_JTAGTCK | JTAG interface clock input
MCU_JTAGTRST | JTAG interface reset input
MCU_JTAG MCU_JTAGTMS | JTAG interface TMS input
MCU_JTAGTDO o JTAG interface  TDO
MCU_JTAGTDI | JTAG interface TDI
Interface Pin Name Dir. Description
SDMMC[i] _CLK(i=0 ~2) (0] sdmmc card clock
SDMMC[i]_CMD(i=0 ~ 2) 1/0 sdmmc card command output and response input
SD/MMC
H SDMMCIi] _DI[j]( i=0 ~2)
ost _ I/O | sdmmc card data input and output
Controller (1=0-~3)
sdmmc card detect signal, O represents presence
SDMMCI[i]_DETN(i=0 ~ 2) |
of card
Interface Pin Name Dir. Description
EMMC_CLKOUT (0] emmc card clock
eMMC
EMMC_CMD 1/0 emmc card command output and response input
Interface
EMMC_DI[i](i=0 ~7) I/0 emmc card data input and output
Interface Pin Name Dir. Description
FLASH_ALE O Flash address latch enable signal
FLASH_CLE O Flash command latch  enable signal
FLASH_WRN (0] Flash write enable and clock signal
Nand Flash
FLASH_RDN (0] Flash read enable and write/read signal
Interface
FLASH_D[i] (i=0~7) 1/0 Flash data inputs/outputs signal
FLASHx_DQS 1/0 Flash data strobe signal
FLASHx_RDY | Flash ready/busy  signal
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Interface Pin Name Dir. Description
FLASHx_CSN[i]=0~1) (@] Flash chip enable signal for chip i, i= 0~7
Interface Pin Name Dir. Description
FSPI_CLK 1/0 FSPI serial clock
FSPI
FSPI_CSNTi] (i=0) 1/0 FSPI chip select signal, low active
Controller
FSPI_SIO[i] (i=0, 3) O FSPI serial data inout
Interface Pin Name Dir. Description
LCDC_DCLK 0 LCDC RGB interface display clock out
LCDC_VSYNC o LCDC RGB interface verti cal sync pulse
LCDC
LDCD_HSYNC o LCDC RGB interface horizontal sync pulse
LCDC_DEN (0] LCDC RGB interface data enable
LCDC_D[i] (i=0~23) O LCDC data output/input
Interface Pin Name Dir. Description
BT1120_CLK O ; ;
BT1120 — BT1120 interface display clock out
BT1120_D [i] (i=0 ~ 15) O BT1120 data output
Interface Pin Name Dir. Description
BT656 _CLK O ; ;
BT656 - BT656 interface display clock out
BT656_D [i] (i=0 ~7) (0] BT656 data output
Interface Pin Name Dir. Description
EBC_SDCLK o EBC source clock
EBC_GDCLK o EBC gate clock
EBC_SDOE 0 EBC source data enable
EBC_SDLE o EBC source latch enable
EBC EBC_SDSHR (0] EBC source scan Dir.
EBC_GDSP o EBC gate start pulse
EBC_GDOE o EBC gate output enable
EBC_VCOM O | EBC VCOM enable
EBC_SDCE i(i=0 ~ 3) o EBC Source chip slelect
EBC_SDDO i(i=0 ~ 15) o EBC source data output
Interface Pin Name Dir. Description
| 2S1_MCLK O 1 2S/ PCM clock source
I 2S8CLKX I/l 2SS/ PCM serfioarl tcrlaoacskani t d
| 2S8BCLRX I'/7dl1 2S/ PCM serfioarleceliovek dat a
1 2S/ PCM |l eft & right chann
12S1/PCM serdat a, synchronous | eft
' 2S1_LRCKRX I/CIZS mode and the beginning
Controller right channels in PCM mode
| 2S1 LRCKTX I/CIZS/PC'MI'eft & r!ght chann
- transmitting serial dat a,
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Interface Pin Name Dir. Description
channel in 12S medienaindgt
group of left & right chan
I 2S1_R|p#1-~3) | 1 2S/ PCM serial data input
I 2S1_ $iHie1~3) (0] 1 2S/ PCM seritpaut data ou
Interface Pin Name Dir. Description
| 2S2MCLK O 1 2S/ PCM clock source
I 2S2 _SKEAL K I/ 1 2S/ PCM serfioarlecelioek dat a
| 2S2 _STCL K I/ dl 2SS/ PCM serfioarl tcrl acacskani t d
1 2S/ PCM | eft & right chann
| 2S2 LRCKRX I/Cserlal dat a, synchro_nou_s |
12S2/PCM 1 2S mode and t hef ba ggdgrmau m gq
right channels in PCM mode
Controller 1 2S/ PCM left & right chann
transmitting serial dat a,
1282 _LRCKTX I/Cchannel in 12S mode and th
group of Il eft & right <chan
| 2S8S2_SDI | 1 2S/ PCM serial data input
|1 2S2_SDO (0] 1 2S/ PCM seritaut data ou
Interface Pin Name Dir. Description
| 2S3 _MCLK O 1 2S/ PCM clock source
| 28 SCLK I /7dl 2SS/ PCM serial clock
1 2S/ PCM left & adicckhynchraom,|
12S3/PCM 1 253 _LRCK IICIef.t &_rlght channel in |12
beginning of a group of | e
Controller PCM mode
| 2S3_SDI | 1 2S/ PCM serial data input
| 2S3_SDO (0] 1 2S/ PCM seritaut data ou
Interface Pin Name Dir . Description
SPDIF SPDIF_TX (0] S/PDIF data output
Interface Pin Name Dir. Description
PDM_CLK O PDM sampling clock
PDM
PDM_SDI[ i](i=0 ~3) | PDM data
Interface Pin Name Dir. Description
CAN_RXD | CAN receive data
CAN
CAN_TXD (0] CAN transmit data
Interface Pin Name Dir. Description
AUDPWM_L (0] Audio PWM left channel data
Audio PWM
AUDPWM_R (0] Audio PWM right channel data
Interface Pin Name Dir. Description
Digital ACODEC_DAC_CLK (0] CODEC DAC clock output signal
Audio ACODEC_ADC_CLK (0] CODEC ADC clock output signal
CODEC ACODEC_DAC_SYNC (0] CODEC DAC synchronous signal
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Interface Pin Name Dir. Description
ACODEC_ADC_SYNC (@) CODEC ADC synchronous signal
ACODEC_DAC_DATAR e} CODEC DAC right channel data
ACODEC_DAC_DATAL e} CODEC DAC left channel data
ACODEC_ADC_DATA | CODEC ADC data
Interface Pin Name Dir. Description
SCR_CLK O Smart Card clock
SCR_RST O Smart Card reset
Smart Card
SCR_DET | Smart Card detect
SCR_IO 1/0 Smart Card data
Interface Pin Name Dir. Description
SPI0_CLK 1/0 SPI serial clock
SPIO_CSN[ i]( i=0) 1/0 SPI chip select signal, low active
SPIO
SPIO_MOSI I/ O | SPI serial data
SPIO_MISO I/0 | SPI serial data
Interface Pin Name Dir. Description
SPI1_CLK 1/0 SPI serial clock
SPI1_CSN[i](i=0,1) I/0 SPI chip select signal, low active
SPI1
SPI1_MOSI I/ O | SPI serial data
SPI1_MISO I/0 | SPI serial data
Interface Pin Name Dir. Description
SPI2_CLK I/0 SPI serial clock
SPI2_CSN[ i](i=0,1) 1/0 SPI chip select signal, low active
SPI2
SPI2_MOSI I/ O | SPI serial data
SPI2_MISO I/0 | SPI serial data
Interface Pin Name Dir. Description
SPI3_CLK 1/0 SPI serial clock
SPI3_CSN[ i](i=0,1) 1/0 SPI chip select signal, low active
SPI3
SPI3_MOSI I/ O | SPI serial data
SPI3_MISO I/0 | SPI serial data
Interface Pin Name Dir. Description
PWMO 1/0 Pulse Width Modulation  input and output
PWM PWM1 1/0 Pulse Width Modulation  input and output
PWM2 1/0 Pulse Width Modulation  input and output
Copyright 20 22 © Rockchip Electronics Co., Ltd. 44
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Interface Pin Name Dir. Description
1/0 Pulse Width Modulation  input and output , used for
PWM3_IR
IR application recommended
PWM4 1/0 Pulse Width Modulation inputand output
PWM5 1/0 Pulse Width Modulation  input and output
PWM6 1/0 Pulse Width Modulation  input and output
1/0 Pulse Width Modulation  input and output , used for
PWM7_IR
IR application recommended
PWM8 I/0 Pulse Width Modulation  input and output
PWM9 1/0 Pulse Width Modulation  inputand output
PWM10 1/0 Pulse Width Modulation  inputand output
1/0 Pulse Width Modulation  inputand output , used for
PWM11_IR
IR application recommended
PWM12 1/0 Pulse Width Modulation  inputand output
PWM13 1/0 Pulse Width Modulation  inputand output
PWM14 1/0 Pulse Width Modulation  input and output
1/0 Pulse Width Modulation  input and output , used for
PWM15_IR
IR application recommended
Interface Pin Name Dir. Description
I12C[i]_SDA(i=0,1,2,3,4,5) lfe} 12C data
12C
I2C[i]_SCL(i=0,1,2,3,4,5) lfe} 12C clock
Interface Pin Name Dir. Description
UARTI[I]_RX(i=1~9) | UART serial data input
UARTILI]_TX(i=1~9) (0] UART serial data output
UART
UARTIIi]_CTS(i=1~9) | UART clear to send modem  status input
UARTIIi]_RTS(i=1~9) O UART modem control request to send output
Interface Pin Name Dir . Description
RMII REC_CLK output or GMAC external clock
GMAC[i]_CLK(i=0,1) I/ O
input
GMACIi]_TXCLK(i=0,1) (0] RGMII TX clock output
GMACTi]_RXCLK(i=0,1) | RGMII RX clock input
GMAC[i]_MDC(i=0,1) (0] GMAC management interface clock
GMACTi]_MDIO (i=0,1) I/ O | GMAC management interface data
GMAC GMAC[i]_TXDi(j=0~3)
o GMAC TX data
(i=0, 1)
GMAC[i]_RXD[j](j=0~3)
| GMAC RX data
(i=0, 1)
GMACTIi]_TXEN(i=0,1) O GMAC TX data enable
GMACI[i]_RXDV (i=0,1) | GMAC RX data valid signal
GMACIi]_RXER(i=0,1) | GMAC RX error signal
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Interface Pin Name Dir. Description
MIPI_ DSI_ TXO_DJ[i]N MIPI DSI negative differential data line
O
(i=0~3) transceiver output
MIPI_DSI_ TX0_D[i]P MIPI DSI positive differential data line transceiver
o
(i=0~3) output
MIPI_DSI 0
MIPI DSI positive differential clock line
MIPI_ DSI_ TX0_CLKP o
transceiver output
MIPI DSI negative differential clock line
MIPI_ DSI_ TX0_CLKN o
transceiver output
Interface Pin Name Dir. Description
MIPI_DSI_TX1_DJ[i]N MIPI DSI negative differential data line
O
(i=0 ~3) transceiver output
MIPI_DSI_TX1_D[i]lP MIPI DSI positive differential data line transceiver
O
(i=0 ~3) output
MIPI_DSI 1
MIPI DSI positive differential clock line
MIPI_ DSI_ TX1_CLKP (0]
transceiver output
MIPI DSI negative differential clock line
MIPI_ DSI_ TX1_CLKN O
transceiver output
Interface Pin Name Dir. Description
LVDS negative differential data line transceiver
LVDS_TXO0_D[i]N(i=0 ~3) O
output
LVDS positive differential data line transceiver
LVDS_TXO0_DJi]P(i=0 ~3) o
output
LVDSO
LVDS positive differential clock line transceiver
LVDS_TX0_CLKP o
output
LVDS negative differential clock line transceiver
LVDS_TX0_CLKN O
output
Interface Pin Name Dir. Description
MIPI CSI negative differential data line
MIPI_CSI_DN [i] (i=0~3) |
transceiver output
MIPI CSlI positive differential data line transceiver
MIPI_CSI_D P[i] (i=0~3) |
output
MIPI_CSI
MIPI CSI positive differential clock line transceiver
MIPI_CSI_CLK [i]P(i=0 ~ 1) |
output
MIPI CSI negative differential clock line
MIPI_CSI_CLK [i]N(i=0 ~ 1) |
transceiver output
Interface Pin Name Dir . Description
CIF_CLKIN | Camera interface input  pixel clock
CAM_CLKOUTO (0] Camera interface output work clock
Camera CAM_CLKOUT1 (0] Camera interface output work clock
Interface CIF_VSYNC | Camera interface vertical sync signal
CIF_HREF | Camera interfacehorizontal sync signal
CIF_D[i] (i=0~ 15) | Camera interface  input pixel data
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Interface Pin Name Dir . Description
PCIE20_REFCLKN 100MHz differential reference clock for PCle

I/ O
PCIE20_REFCLKP peripheral
PCIE20_TXN

(0] PCle differential data output signals
PCIE20_TXP
PCIE20_RXN

PCle2 PCle differential data input signals

PCIE20_RXP
PCIE20_BUTTONRSTN | PCle Reset request
PCIE20_WAKENMO 110 PCle wake up
PCIE20_PERSTNMO | PCle warm reset request
PCIE20_CLKREQN I PCle clock request from PCle peripheral

Interface Pin Name Dir Description

PCIE30_REFCLKN 100MHz differential reference clock out for PCle
|

PCIE30_REFCLKP peripheral

PCIE30_RESREF | PCle reference resistor connection

PCle3 PCIE30_TX[i]N (i=0~ 1)

(0] PCle differential data output signals

PCIE30_TX [i]P (i=0~ 1)

PCIE30_RX[i]N (i=0~ 1)
[ PCle differential data input signals

PCIE30_RX[i]P (i=0~ 1)

Interface Pin Name Dir . Description
PCIE30X1_BUTTONRSTN | PCle Reset request
PCIE30X1_WAKEN 110 PCle wake up
PCIE30X1_PERSTN [ PCle warm reset request

PCle3 PCIE30X1_CLKREQN | PCle clock request from PCle peripheral

Misc Signal PCIE30X2_BUTTONRSTN | PCle Reset request
PCIE30X2_WAKEN 110 PCle wake up
PCIE30X2_PERSTN | PCle warm reset request
PCIE30X2_CLKREQN | PCle clock request from PCle peripheral

Interface Pin Name Dir. Description
USB_HOST2 _DP 110 USB 2.0 Data signal DP
USB_HOST2 _DM I/0 USB 2.0 Data signal DM

USB 2.0
USB_HOST3 _DP 1/0 USB 2.0 Data signal DP
USB_HOST3 _DM I/0 USB 2.0 Data signal DM

Interface Pin Name Dir . Description

USB3_OTGO_SSTXP
(e} USB 3.0 transmission signal DP/DM ,

USB3_ OTGO_SSTXN

USB3 OTG USB3_OTGO_SSRXP

| USB 3.0 receive signal DP/DM

USB3_OTGO_SSRXN

USB3_OTGO0_DP 1/0 USB 2.0 Data signal DP

Copyright 20 22 © Rockchip Electronics Co., Ltd. a7



RK3568 Datasheet Rev 1.3
Interface Pin Name Dir . Description
USB3_OTGO0_DM le} USB 2.0 Data signal DM
USB3_OTGO_VBUSDET | Insert detect when act as USB device
USB3 _OTGO _ID | USB Mini -Receptacle Identifier
Interface Pin Name Dir . Description
USB3_HOST1_SSTXP
(@) USB 3.0 transmission signal DP/DM ,
USB3_HOST1_SSTXN
USB3 Host
USB3_HOST1_SSRXP
| USB 3.0 receive signal DP/DM
USB3_HOST1_SSRXN
Interface Pin Name Dir . Description
SATA[i]_TXN
(0] SATA transmission signal DP/DM
SATA[i]_TXP(i=0~ 2)
SATA[i]_RXN
I/0 SATA receive signal DP/DM
SATA[I]_RXP(i= 0~ 2)
SATA_CPDET | SATA cold presence detect
SATA
SATA_MPSWITCH | SATA mechanical presence switch
SATA_CPPOD O SATA presence power on de  vice
SATA[i]_ACTLED(i=0~ 2 0
SATA active LED
)
Interface Pin Name Dir . Description
QSGMII_TXN
(0] SGMII /QSGMII  transmission signal DP/DM
QSMIl/ QSGMII_TXP
SGMII QSGMII_RXN
110 SGMII /IQSGMII  receive signal DP/DM
GSGMII_RXP
Interface Pin Name Dir . Description
EDP_TX[i]P(i=0 ~3) (0] eDP data lane positive output
EDP_TX[i]N(i=0 ~3) (0] eDP data lane negative output
eDP
EDP_AUXP 110 eDP CH-AUX positive differential output
EDP_AUXN 110 eDP CH-AUX negative differential output
Interface Pin Name Dir . Description
HDMI negative TMDS differential line driver data
HDMI_TX _D[i]N(i=0 ~ 2) o
output
HDMI positive TMDS differential line driver data
HDMI_X D[i]P(i=0 ~2) o}
output
HDMI
HDMI negative TMDS differential line driver clock
HDMI_TX_CLKN o}
output
HDMI positive TMDS differential line driver clock
HDMI _TX_CLKP o}
output
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Interface Pin Name Dir . Description
HDMI _TX_REXT 110 HDMI reference resistor connection
HDMI _TX_HPDIN 110 HDMI hot plug detect signal
HDMITX _SDA 110 I12C data line for HDMI
HDMITX_SCL 110 12C clock line for HDMI
HDMI TX_CEC I/O | HDMI CEC signal
Interface Pin Name Dir . Description
ISP_FLASHTRIGOUT (0] Hold signal for flash light
ISP_PRELIGHTTRIG (0] Hold signal for prelight
ISP_FLASHTRIGIN | External flash  trigger pulse
Interface Pin Name Dir. Description
DDR3_ CLKP (@) Active -high clock signal to the memory device.
DDR3_ CLKN (0] Active -low clock signal to the memory device.
Active -high clock enable signal to the memory
DDR3_ CKE o
device
DDR3_CSN[i] (=0, 1) (0] Active -low chip select signal to the memory device.
Active -low row address strobe to the memory
DDR3_RASh o)
device.
Active -low column address strobe to the memory
DDR3_ CASn e}
device.
Active -low write enable strobe to the memory
DDR3_WEn o)
DDR3 device.
Interface DDR3_BA[i] (i=0,1,2) (0] Bank address signal to the memory device.
DDR3_A[i] (i=0~15) (0] Address signal to the memory device.
DDR3_DQJ[i] (i=0~ 31) 110 BiDir.al data line to the memory device.
DDR3_DQS[i]_P Active -high biDir.al data strobes to the memory
110
(i=0~ 3) device.
DDR3_DQS[i]_N Active -low biDir.al data strobes to the memory
110
(i=0~ 3) device.
DDR3_ DM[i] (i=0~3) (0] Active -low data mask signal to the memory device.
On-Die Termination output signal for two chip
DDR3_ ODTJ[i] (i=0,1) o]
select.
DDR3_RESETn (0] Reset signal to the memory device
Interface Pin Name Dir. Description
DDR4_ CLKP (0] Active -high clock signal to the memory device.
DDR4_ CLKN (0] Active -low clock signal to the memory device.
Active -high clock enable signal to the memory
DDR4_ CKE o}
device
DDR4
Active -low chip select signal to the memory device.
Interface DDR4_CSJ[i]n (i=0, 1) (0]
A
DDR4_ BA[i] (i=0,1) (0] Bank address signal to the memory device.
DDR4_BG[i] (i=0,1) (0] Bank address signal to the memory device.
DDR4_A[i] (i=0~1 3) (0] Address signal to the memory device.
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Interface Pin Name Dir. Description
Address signalto  the memory device/  Active -low
DDR4_A14_ Wen o}
write enable strobe to the memory device.
Address signal to  the memory device/  Active -low
DDR4_A15_ CASn o
column address  strobe to the memory device.
Address signal to  the memory device/  Active -low
DDR4_A16_ RASn o
row address strobe to the memory device.
DDR4_DQL_A[i] (i=0~ 7) 110 BiDir.al data line to the memory device.
DDR4_DQH_A[i] (i=0~ 7) 110 BiDir.al data lineto  the memory device.
Active -high biDir.al data strobes to the memory
DDR4_DQSL_P_A 110
device.
Active -low biDir.al data strobes to the memory
DDR4_DQSL_N_A 110
device.
Active -high biDir.al data strobes to the memory
DDR4_DQSH_P_A 110
device.
Active -low biDir.al data strobes to the memory
DDR4_DQSH_N_A 110
device.
DDR4_DML_A (0] Active -low data mask signal to the memory device.
DDR4_DMH_A (0] Active -low data mask signal to the memory device.
DDR4_DQL_B[i] (i=0~ 7) 110 BiDir.al data line to the memory device.
DDR4_DQH_BJi] (i=0~ 7) 110 BiDir.al data line to the memory device.
Active -high biDir.al data strobes to the memory
DDR4_DQSL_P_B 110
device.
Active -low biDir.al data strobes to the memory
DDR4_DQSL_N_B 110
device.
Active -high biDir.al data strobes to the memory
DDR4_DQSH_P_B 110
device.
Active -low biDir.al data strobes to the memory
DDR4_DQSH_N_B 110
device.
DDR4_DML_B (0] Active -low data mask signal to the memory device.
DDR4_DMH_B (0] Active -low data mask signal to the memory device.
On-Die Termination output signal for two chip
DDR4_ODT[i] (i=0,1) o}
select.
DDR4_RESETn (0] Reset signal to the memory device
Interface Pin Name Dir. Description
LPDDR3_CLKP (0] Active -high clock signal to the memory device.
LPDDR3_ CLKN (0] Active -low clock signal to the memory device.
Active -high clock enable signal to the memory
LPDDR3_CKE o
LPDDR3 device
Interface Active -low chip select signal to the memory device.
LPDDR3_CSJi]n (i=0, 1) o
AThere are two chip select.
LPDDR3_A[i] (i=0~ 9) (0] Address signal to the memory device.
LPDDR3_DQJi] (i=0~ 31) 110 BiDir.al data line to the memory device.
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Interface Pin Name Dir. Description
LPDDR3_DQSJ[i]_P Active -high biDir.al data strobes to the memory
110
(i=0~ 3) device.
LPDDR3_DQSJ[i]_N Active -low biDir.al data strobes to the memory
110
(i=0~ 3) device.
LPDDR3_DMJi] (i=0~3) (0] Active -low data mask signal to the memory device.
On-Die Termination output signal for two chip
LPDDR3_ODT[i] (i=0,1) o}
select.
Interface Pin Name Dir. Description
LPDDR4_CLKP_A (@) Active -high clock signal to the memory device.
LPDDR4_ CLKN_A (@) Active -low clock signal to the memory device.
Active -high clock enable signal to the memory
LPDDR4_CKEO_A o
device
Active -high clock enable signal to the memory
LPDDR4_CKE1_A o}
device
Active -low chip select signal to the memory device.
LPDDR4_CS[i]n_A (i=0, 1) o}
AThere are two chip select.
LPDDR4_A[i] (i=0~15) (0] Address signal to the memory device.
LPDDR4_DQIi]_A
110 BiDir.al data line to the memory device.
(i=0~ 15)
LPDDR4_DQSJ[i]P_A Active -high biDir.al data strobes to the memory
110
(i=0 ,1) device.
LPDDR4_DQS[iIN_A Active -low biDir.al data strobes to the memory
110
(i=0 ,1) device.
LPDDR4_DM[i] (i=0~3) (0] Active -low data mask signal to the memory device.
LPDDR4 LPDDR4_ODT[i]_CA_A On-Die Termination output signal for two chip
o}
/LPDDR4X (i=0,1) select.
Interface LPDDR4_CLKP_B O | Active -high clock signal to the memory device.
LPDDR4_CLKN_B (0] Active -low clock signal to the memory device.
Active -high clock enable signal to the memory
LPDDR4_CKEO B o}
device
Active -high clock enable signal to the memory
LPDDR4_CKE1 B o}
device
Active -low chip select signal to the memory device.
LPDDR4_CS[i]ln_B (i=0, 1) o}
AThere are two chip select.
LPDDR4_B[ i] (i=0~15) (0] Address signal to the memory device.
LPDDR4_DQI[i]_B
110 BiDir.al data line to the memory device.
(i=0~ 15)
LPDDR4_DQSJ[i]P_B Active -high biDir.al data strobes to the memory
110
(i=0 ,1) device.
LPDDR4_DQS[iIN_B Active -low biDir.al data strobes to the memory
110
(i=0 ,1) device.
LPDDR4_DM[i] (i=0~3) (0] Active -low data mask signal to the memory device.
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Interface Pin Name Dir. Description
LPDDR4_ODTI[i]_CA_B On-Die Termination output signal for two chip
o}
(i=0,1) select.
LPDDR4_RESETn (@) Reset signal to the memory device
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Chapter 3

3.1 Absolute Ratings

Electrical Specification

The below table provides the absolute ratings.
Absolute maxi mum ratings specify the values beyond
per manentl-tyer noegposure to absolute maximum ratings
device reliability.
Absolute minignusmpaaitfiyngt he values beyond which the
per manentl-tyer moegposure to absolute minimum ratings
device reliability.
Table 3-1 Absolute ratings
Parameters Related Power Group Min Max Unit
Supply voltage for CPU VDD_ CPU -0.3 1.25 \%
Supply voltage for GPU VDD_GPU -0.3 1.2 \%
Supply voltage for NPU VDD_NPU -0.3 1.2 \%
Supply voltage for core logic VDD_LOGIC -0.3 1.1 \%
PMU_VDD_LOGIC_0V9
PMUPLL_AVDD_0V9
USB2_AVDD_0V9
USB3_AVDD_0V9
MULTI_PHY_AVDD_0V9
0.9 V supply voltage PCIE30_AVDD_0V9 -0.3 1.1 \%
MIPI_CSI_RX_AVDD_0V9
MIPI_DSI_TX0/LVDS_TX0_AVDD_0V9
MIPI_DSI_TX 1_AVDD_0V9
EDP/DP_TX_AVDD_0V9
HDMI_TX_AVDD_0V9
PMUPLL_AVDD_1V8
SYSPLL_AVDD_1V8
MULTI_PHY_AVDD_1V8
USB2_AVDD_1V8
USB3_AVDD_1V8
MULTI_PHY_AVDD_1V8
1.8V supply voltage PCIE30_AVDD_1V8 -0.3 1.98 Y
MIPI_CSI_RX_AVDD_1V8
MIPI_DSI_TXO0/LVDS_TX0_AVDD_1V8
MIPI_DSI_TX 1_AVDD_1V8
EDP/DP_TX_AVDD_1V8
HDMI_TX_AVDD_1V8
OTP_VCC_1V8
USB2_AVDD_3V3
3.3V supply voltage -0.3 3.63 \%
USB3_AVDD_3V3
Supply voltage for DDR 10 DDRPHY_VDDQ -0.3 1.65 \%
Storage Temperature Tstg -40 125 t
Max Conjunction Temperature Tj NA 125 t
53
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3.2 Recommended Operating Condition

Fol | owalmlgetdescri bes the recommended operating
Table 3-2 Recommended operating condition

Parameters Symbol Min Typ Max Unit

Voltage for CPU VDD_CPU 0.8 0.9 1.2

Voltage for GPU VDD_GPU 0.8 0.9 1.1
Voltage for NPU VDD_NPU 0.8 0.9 1.1 \Y
Voltage for core logic VDD_LOGIC 0.81 0.9 0.99 \%
Voltage for PMU PMU_VDD_LOGIC_0V9 0.81 0.9 0.99 \Y
PMUIO1 GPIO Power PMUIO1 2.97 3.3 3.63 v

VCCIO1, VCCIO2, VCCIO3,

Digital GPIO Power (3.3V/1.8V) ° VCCIO4VCCIO5, VCCIO6 , VCCIO?, 297 33 363 v

1.62 1.8 1.98

PMUIO2

DDR3 10 VDDQ/VDDQL power DDRPHY_VDDQ /DDRPHY_VDDQL 1.425 15 1575 Y
DDR3L 10 VDDQ /VDDQL Power DDRPHY_VDDQ /DDRPHY_VDDQL 1.283 1.35 1.417 Y
LPDDR3 |0 VDDQ /VDDQL Power DDRPHY_VDDQ /DDRPHY_VDDQL 0.994 1.2 1.3 Y
DDR4 10 VDDQ /VDDQL Power DDRPHY_VDDQ /DDRPHY_VDDQL 0.994 1.2 1.3 Y
LPDDR4 |0 VDDQ/VDDQL Power DDRPHY_VDDQ /DDRPHY_VDDQL 1.0 1.1 1.21 \Y
LPDDR4X |0 VDDQ Power DDRPHY_VDDQ 1.0 1.1 1.21 \Y
LPDDR4X 10 VDDQL Power DDRPHY_VDDQL 0.54 0.6 0.66 v
PMU PLL Analog Power (0.9V) PMUPLL_AVDD_0V9 0.81 0.9 0.99 v
PMU PLL Analog Power (1.8V) PMUPLL_AVDD_1V8 1.62 1.8 1.98 \Y
System PLL Analog Power (0.9V) SYSPLL_AVDD_0V9 0.81 0.9 0.99 \%
System PLL Analog Power (1.8V) SYSPLL_AVDD_1V8 1.62 1.8 1.98 \Y
USB 2.0 Analog Power (0.9V) USB2_AVDD_0V9 0.81 0.9 0.99 \Y
USB 2. 0 Analog Power (1.8V) USB2_AVDD_1V8 1.62 1.8 1.98 \Y
USB 2.0 Analog Power (3.3V) USB2_AVDD_3V3 2.97 3.3 3.63 \Y
USB 3.0 Analog Power (0.9V) USB3_AVDD_0V9 0.81 0.9 0.99 \Y
USB 3.0 Analog Power (1.8V) USB3_AVDD_1V8 1.62 1.8 1.98 \Y
USB 3.0 Analog Power (3.3V) USB3_AVDD_3V3 2.97 3.3 3.63 \Y
Multi -phy Analog Power (0.9V) MULTI_PHY_AVDD_0V9 0.81 0.9 0.99 \%
Multi -phy Analog Power (1.8V) MULTI_PHY_AVDD_1V8 1.62 1.8 1.98 \%
PCle30 Analog Power( 0.9V) PCIE30_AVDD_0V9 0.81 0.9 0.99 \%
PCle30 Analog Power( 1.8V) PCIE30_AVDD_1V8 1.62 1.8 1.98 \%
MIPI CSI Analog Power( 0.9V) MIPI_CSI_RX_AVDD_0V9 0.81 0.9 0.99 Y
MIPI CSI Analog Power( 1.8V) MIPI_CSI_RX_AVDD_1V8 1.62 1.8 1.98 Y
MIPI DSI Analog Power(0.9V) MIPI_DSI_TX0/LVDS_TX0_AVDD_0V9 0.81 0.9 0.99 v
MIPI DSI Analog Power (1.8V) MIPI_DSI_TX0/LVDS_TX0_AVDD_1V8 1.62 1.8 1.98 v
MIPI DSI Analog Power(0.9V) MIPI_DSI_TX1_AVDD_0V9 0.81 0.9 0.99 v
MIPI DSI Analog Power (1.8V) MIPI_DSI_TX1_AVDD_1V8 1.62 1.8 1.98 v
eDP Analog Power(0.9V) EDP/DP_TX_AVDD_0V9 0.81 0.9 0.99 \Y
eDP Analog Power (1.8V) EDP/DP_TX_AVDD_1V8 1.62 1.8 1.98 \Y
HDMI Analog Power(0.9V) HDMI_TX_AVDD_0V9 0.81 0.9 0.99 \Y
HDMI Analog Power (1.8V) HDMI_TX_AVDD_1V8 1.62 1.8 1.98 Y
SARADC Analog Power( 1.8V) SARADC_AVDD_1V8 1.62 1.8 1.98 Y

Copyright 20 22 © Rockchip Electronics Co., Ltd.

condi



RK3568 Datasheet Rev 1.3

Parameters Symbol Min Typ Max Unit
OTP Analog Power( 1.8V ) OTP_VCC_1V8 1.62 1.8 1.98 \Y
OSC input clock frequency NA 24 NA MHz
Max CPU frequency NA NA TBD GHz
Max GPU fr equency NA NA TBD MHz
Max NPU frequency NA NA 1.0 GHz
Ambient Operating Temperature Ta 0 NA 80 t

ANotes:
W

Symbol name is same  as the pin name in the io descriptions

Y  The power configuration of all GPIOs should be matched with the actual power supply,
Otherwise it may cause GPIO overvoltage damage, please refer to the Hardware Design Guide for
details

3.3 DC Characteristics
Table 3-3 DC Characteristics

Parameters Symbol Min Typ Max Unit
Input Low Voltage Vil -0.3 NA 0.8 \%
Input High Voltage Vih 2.0 NA VCC+0.3 \Y
Digital GPIO Output Low Voltage Vol -0.3 NA 0.4 Y,
@3.3V Output High  Voltage Voh 24 NA VCC+0.3 \
Pullup Resistor Rpu 16 NA 43 Kohm
Pulldown Resistor Rpd 16 NA 43 Kohm
Input Low Voltage Vil -0.3 NA 0.35* VCC Y,
Input High Voltage Vih 0.65* VCC NA VCC+0.3 Vv
Digital GPIO Output Low Voltage Vol -0.3 NA 0.4 Y
@1.8Vv Output High Voltage Voh 1.4 NA VCC+0.3 Vv
Pullup Resistor Rpu 16 NA 43 Kohm
Pulldown Resistor Rpd 16 NA 43 Kohm
Parameters Symbol Min Typ Max Unit
DDRPHY_V
Input High Voltage Vih_ddr Vref +0. NA \%
DDR IO Q
@DDR3 mode Input Low Voltage Vil_ddr VSSQ NA Vr eof. 1 \
output impedence Ritt 20 NA 60 Ohm
DDRPHY_V
Input High Voltage Vih_ddr Vref +0. NA \%
DDR 10 Q
@DDR3L mode Input Low Voltage Vil_ddr VSSQ NA Vr eOf. 1 \
output impedence Rtt 20 NA 60 Ohm
DDRPHY_V
Input High Voltage Vih_ddr Vref +0. NA \%
DDR IO Q
@DDR4 mode Input Low Voltage Vil_ddr VSSQ NA Vr eof. 1 \%
output impedence Rt 20 NA 60 Ohm
Input High Voltage Vih_ddr Vref +0. NA DDRPHY_V \%
DDR 10 @ Q
LPDDR3 mode Input Low Voltage Vil_ddr VSSQ NA Vr eof. 1 \%
output impedence Rtt 20 NA 60 Ohm
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Parameters Symbol Min Typ Max Unit
DDR 10 Input High Voltage Vih_ddr Vref +0. NA DDR F(;H Y_v \%
@LPDDR4 mode Input Low Voltage Vil_ddr VSSQ NA Vr eof. 1 Vv
output impedence Rit 20 NA 60 Ohm
DDRPHY_V
DDR IO Input High Voltage Vih_ddr Vref +0. NA Y,
QL
@LPDDR4X
Input Low Voltage Vil_ddr VSSQ NA Vr eof. 1 \%
mode
output impedence Rt 20 NA 60 Ohm
Parameters Symbol Min Typ Max Unit
Output High Voltage Voh 1.475 \%
Output Low Voltage Vol 925 NA mV
Output differential voltage |VOD| 250 NA 400 mV
MIPI_LVDS Output offset voltage Vos 1125 NA 1275 mv
Combo I0@LVDS | ouytput impedance, single ended Ro 40 NA 140 q
mode Ro mismatch between A & B MR o NA NA 10 %
Change in |Vod| between 0 and 1 | pVod )| NA NA 25 mV
Change in Vod between 0 and 1 pVos NA NA 25 mV
Output High Voltage Voh 1.08 1.2 1.32 Y,
Output Low Voltage Vol -50 NA 50 mV
HS TX static Common-mode voltage VCMTX 150 200 250 mV
VCMTX mismatch when output is Differential-1
| VCMT X( 1 NA NA 5 mv
MIPI LVDS or Differential-0
Combo IO@MIPI | Hs transmit differential voltage [VOD| 140 200 270 mv
mode ) o .
VOD mismatch when output is Differential-1 or
| eVOD]| NA NA 14 mv
Differential-0
HS output high voltage VOHHS NA NA 360 mV
Single ended output impedance Z0Ss 40 50 62.5 q
Single ended output impedance mismatch ®pZO0S NA NA 10 %
3.4 Electrical Characteristics for General 10
Table 3-4 Electrical Characteristics for Digital General 10
Parameters Symbol Test condition Min Typ Max Unit
Input leakage current li Vin = 3.3V or OV NA NA 10 uA
Tri-state output leakage current loz Vout = 3.3V or OV NA NA 10 UuA
Vin = 3.3V, pulldown
NA NA 10 UA
disabled
- High level input current lih
Digital GPIO Vin = 3.3V, pulldown
NA NA 10 UA
@3.3V enabled
Vin =0V, pullup
NA NA 10 UA
disabled
Low level input current lil
Vin =0V, pullup
NA NA 10 UA
enabled
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Parameters Symbol Test condition Min Typ Max Unit
Input leakage current li Vin = 1.8V or OV NA NA 10 uA
Tri-state output leakage current loz Vout = 1.8V or OV NA NA 10 UuA
Vin = 1.8V, pulldown
NA NA 10 UA
disabled
- High level input current lih
Digital GPIO Vin = 1.8V, pulldown
NA NA 10 UA
@1.8v enabled
Vin =0V, pullup
NA NA 10 UuA
disabled
Low level input current lil
Vin =0V, pullup
NA NA 10 UuA
enabled
3.5 Electrical Characteristics for PLL
Table 3-5 Electrical Characteristics forFrac PLL
Parameters Symbol Test condition Min Typ Max Unit
Input clock Fin = FREF
Fin 1 NA 1200 MHz
frequency(Frac) @1.8V/0.99 V
Fvco = Fref * FBDIV
VCO operating range Fueo 950 NA 3800 MHz
@3.3v/ 0.99 V
Frac PLL Fout = Fvco/POSTDIV
Output clock frequency Fout 19 NA 3800 MHz
@3.3v/ 0.99 V
Input
@ 3.3V/ 0.99 V,
Lock time Tu NA 250 500 clock
FREF=24M,REFDIV=1
cycles
Table 3-6 Electrical Characteristics for IntPLL
Parameters Symbol Test condition Min Typ Max Unit
Input clock Fin = FREF
Fin 10 NA 800 MHz
frequency(Frac) @1.8V/0.99V
Fvco = Fref * FBDIV
VCO operating range Fuco 475 NA 1900 MHz
@3.3V/0.99V
Int PLL Fout = Fvco/POSTDIV
Output clock frequency Fout 9 NA 1900 MHz
@3.3Vv/0.99V
Input
@ 3.3V/0.99V,
Lock time Tu NA 1000 1500 clock
FREF=24M,REFDIV=1
cycles
Not es:
w REFDIV is the input di vider val ue;
Y FBDIV is thedifveieddebracvkal ue ;
Yy POSTDIV is the output divider value
3.6 Electrical Characteristics for USB 2.0 | nterface
Table 3-7 Electrical Characteristics for USR.0 Interface
Parameters ‘ Symbol ‘ Test condition ‘ Min ‘ Typ ‘ Max Unit
Transmitter
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Parameters Symbol Test condition Min Typ Max Unit
Classic mode (Vout =0 or
40.5 45 49.5 ohm
Output resistance ROUT 3.3v)
HS mode (Vout = 0 to 800mV) 40.5 45 495 ohm
Output Capacitance CouT seenfromD+orD - NA NA 3 pF
Classic (LS/FS) mode 1.45 1.65 1.85
Output Common Mode Voltage VM
HS mode 0.175 0.2 0.225
Classic (LS/FS); lo=0mA 2.97 3.3 3.63
Differential output signal high VOH Classic (LS/FS); lo=6mA 2.2 NA NA
HS mode; lo=0mA 360 400 440 mV
Classic (LS/FS); lo=0mA -0.33 0 0.33 \%
Differential output signal low VOL Classic (LS/FS); lo=6mA NA 0.3 0.8
HS mode; lo=0mA -40 0 40 mVv
Receiver
Classic mode NA +-250 NA mvV
Receiver sensitivity RSENS
HS mode NA +-25 NA mVv
Classic mode 0.8 1.65 25 \%
HS mode (differential  and
0.1 0.2 0.3 \Y
Receiver common mode RCM squelch comparator)
HS mode (disconnect
0.5 0.6 0.7 \Y,
comparator)
Input capacitance (seen at D+ or
NA NA 3 pF
D-)
Squelch threshold 100 112 150 mVv
Disconnect threshold 570 590 625 mv
High input level VIH 0.6 NA NA
Low input level VIL NA NA 0.2 \%
3.7 Electrical Characteristics for DDR 10
Table 3-8 Electrical Characteristics for DDR 10
Parameters Symbol Test condition Min Typ | Max | Unit
DDR IO
Input leakage current @ 15V, 125 ¢ -80 NA |6 uA
@DDR3 mode
DDR IO
Input leakage current @ 1.35v,125 t -65 NA 5 uA
@DDR3L mode
DDR IO
Input leakage current @ 1.2Vv,125 ¢ -50 NA 4 uA
@DDR4 mode
DDR IO
Input leakage current @ 1.2Vv,125 ¢ -50 NA 4 uA
@LPDDR3 mode
DDR 10
Input leakage current @ 1.1V, 125 + -45 NA 35 uA
@LPDDR4 mode
DDR 10
Input leakage current @ 0.6V, 125 + -20 NA 15 uA
@LPDDR4 X mode
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3.8 Electrical Characteristics for TSADC
Table 3-9 Electrical Characteristics forTSADC
Parameters Symbol Test condition Min Typ Max Unit
Temperature Resolution NA a5 NA t
Temperature Range -20 NA 120 t
3.9 Electrical Characteristics for MIPI DSI
Table 3-10 Electrical Characteristics for MIPI DSI
Parameters Symbol Test condition Min Typ Max Units
Common -mode variations above .
450 MHz gvemt x (H NA NA 15 m\Vrms
Common -mode variations between -
50MHz i 450MHz gVvVemt x (L NA NA 25 mVpeak
NA NA 0.3 ul
20% -80% rise time and  fall time Trand Tf
10 NA NA ps
3.10 Electrical Characteristics for MIPI CSl
Table 3-11 Electrical Characteristics for MIPICSI
Parameters Symbol Test condition Min Typ Max Units
Common -mode interference beyond .
450 MHz gvemr x (H NA NA 100 mV
Common -mode interference 50MHz - |
450MHz gVvemr x (L NA NA 50 mV
Common -mode termination Ccm NA NA 60 pF
Input pulse rejection Espike NA NA 300 V.ps
Minimum pulse width response Tmin -rx 20 NA NA ns
Peak interference amplitude Vint NA NA 200 mV
Interference frequency Fint 450 NA NA MHz
3.11 Electrical Characteristics for HDMI
Table 3-12 Electrical Characteristics for HDMI
Parameters Symbol Test condition Min Typ Max Unit
20~80%
t R 75 NA N A ps
RL=50n
20~80%
Differenti al out put tR_DATA 42.5 NA NA ps
RL=50n
20~80%
tR_CLOC 75 NA NA ps
RL=50n
20~80%
tF 75 NA NA ps
RL=50n
20~80%
Differential out put tF_DATA 42.5 NA NA ps
RL=50n
20~80%
tF_CLOCK 75 NA NA ps
RL=50n
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3.12 Electrical Characteristics for multi -PHY
Table 3-13 Electrical Characteristics forPClePHY
Parameters ‘ Symbol ‘ Condition ‘ Min ‘ Typ | Max | Unit
Transmitter
Differential p -pTx voltage swing V/TX-DIFF-PP 0.8 NA 1.2 \Y
Low power differentialp  -p Tx
. V/TX-DIFF-PP-LOW 0.4 NA 1.2 Y,
voltage swing
Tx de -emphasis level ratio R1x-DIFF-DC 80 NA 120 ohm
Single Ended Outpuy
. RTx-DC-OFFSET NA NA 5 %
Mat ching
The amount of voltage change
allowed during Receiver VTx-RCV-DETECT NA NA 600 mv
Detection
Out put rising ti me
Tr 25 NA NA ps
80 %
Out put falling tin
Tf 25 NA NA ps
80 %
AC Coupling
. Crx 75 NA 200 nF
Capacitor(USB3.0/PCIE  2.1)
AC Coupling Capacitor(SATA 3.0) Crx 6 NA 12 nF
Unit Interval ul 399.88 NA | 400.12 ps
I nput Vol tage Swin Vixdpp -¢ 250 NA 1200 mvV
Il nput differential Rixd -¢ 80 NA 120 ohm
Single Ended input
. Tixd-c-ms NA NA 5 %
Mat ching
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Chapter4 Thermal Management

4.1 Overview

For reliability and operability concerns, the absol u
be bel ow 125
4.2 Package Thermal Characteristics
Tabl-d $érovides the ther mal resi stance charadet &roiCst i C
Theesulting simulation data for reference only, pl ec
Table4-1 Thermal Resistance Characteristics
Parameter Symbo Typica Uni t
Juncttiemmbi ent ther mal Pu_ 15.925 37
Juncttiebopard ther made i P 10.813 3K
Juncttieoase thermal r ¢ Pu . 0.487 3 Fr

Note: The t esdtilnagyer@Bmdixl 0o Bmm,
temperature is 25
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