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NOTICE

Copyright 86 BOi2hou Rockchip ElecArbnicghCs.reséedved.

1. By using this document, you hereby unequivocally acknowledge that you have read and
agreed to be bound by the contents of this notice.

2. Fuzhou Rockchip EI ectr oni cmay@ake changes @ any infériRatianknc hi p 0)
this document at any time without any prior notice. The information herein is subject to
change without notice. Do not finalize a design with this information.

3. Information in this document is provided in connection with Rockchip products.

4. THI' S DOCUMENT | S PROVI DED AAS | S0 WI THOUT ANY WARRANT"
KIND, EITHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING, WITHOUT LIMITATION, ANY
WARRANTY OR CONDITION WITH RESPECT TO MERCHANTABILITY, FITNESS FOR ANY
PARTICULAR PURPOSE, OR NON -INFRINGEMENT.ROCKCHIP DOES NOT ASSUME ANY
RESPONSIBILITY AND LIABILITY FOR ITS USE NOR FOR A NY INFRINGEMENT OF PATENTS
OR OTHER RIGHTS OF THE THIRD PARTIES WHICH MAY RESULT FROM ITS USE.

5. Rockchip products described in this document are not designe d, intended for use in medical,
life saving, life sustaining, critical control or safety systems, or in nuclear facility application.

6. Rockchip and Rockchip logo are trademarks or registered trademarks of Rockchip in China and
other countries. All referenced brands, product names, service names and trademarks in this

document are the property by thei r respective owners.

Copyri @h&F2kou Rockchip Electronics Co., Ltd. 6
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Chapter 1 Introduction

1.1 Overview

RK32&8 ow power, high performancphomresce peorsofnarl mobpii
internet device and other digital muldguackeodriccar &appRl i ca
Al7 wsemar aNEeEOMopr ocessor.

Many embedded powerful hardware engines prognde opti
applic&KiBa@a®&&ipports aitfmaosmtatnfculludeH. 265 dec@@8@mp,sby 216
H. 264 code?2l @4 ps, also support H.264/ MVCRBYM8 ,encod

higgual ity JPEG encadérédpeciodleri mage preprocessor and

Embedded 3D GMRK3nagkB8emp!l et el y ¢ o mpPpehGLIES kel/ 20 /3.0h,
OpenCL 1.1 and DirectX 11 . Special 2D hardware engine with MMU will maximize display
performance and provide very smoothly operation

RK3288 has high -performance dual channel external memory interface (DDR3 /DDR3L
/LPDDR2/ LPDDR3) capable of sustaining demanding memory bandwidth, also provides a
complete set of peripheral i nterf eaeceptpd icwappgomts very fl e

RK3288MNO#end wiWwbhs guppded vemsiildnsuppar &n#DU0BB1

1.2 Features

The features |listed below which may or may not be pr
subject to the third party | iceacti nRoaleaqhiiip efmemtasct P
feature configurations and |icensing requirements.

121 MicroProcessor

Quadore ARM-EDbTFtMdRCore procesessdror naa nhp egselr owa n d

B

cached application processor
Ful |l i mpl ementation of t-WMénARMuatchint set yr & RWM7 Ne on
SIMD (single instruction, multiple data) support f
processing computation

, Superscalar, vari-afwlreelremgtpte,l i et with dynamic bran
stage pipeline
I nclude W&Pdwa8re to support -pieaglei amdadoubsebtrac
multiply and accumul ate, and square root operation

SCU ensures memory coherency between the four CPUs
I ntegrated 32KB L1 instruction caecvaey ,s e3t2 KiBsy salc idaatt
1MB unified L2 Cache

Trusbne technology support
Ful |l coresight debug solution
A Debug and trace visibility of whole systems
A ETM trace support
A lnvasive -amdasome debug
, Six separate power domains for every coreé¢ to suppo
externally turn on/off based on different applicat
A PD_A10: l1st -Klot teexNeon + FPU + L1 I/ D Cache
A PD_A11: 2ndCGAIrtex Neon + FPU + L1 |1/ D Cache
A PD_A12: 3r doolr7t eex Neon + FPU + L1 1/ D Cache
A PD_A13: 4t ho\olr7t eix Ne®®W + E1 |/ D Cache
A PD_SCU: SCU + L2 Cache control7Zl@yr, PEnBlincluding
PD_ Al1l2, PO _ 31 debug Il ogic
One isolated voltage domain to support DVFS

Copyri @h&F2kou Rockchip Electronics Co., Ltd. 7
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Memory Organizati on

nternahi pnmemory

Boot Rom
I nternal SRAM for -seciutrytgyca@aasls non

xternalhi@f memory

Dual channel DDR3/DDR3L

Dual channel LPDDR2

Dual channel LPDDR3

Dual c hanymecl Neand Flash(include LBA Nand)
Single chkammelNaamd Flash(include LBA Nand)
Dual chamnENFIs/ t oNgagnlde FIl as h

Il nter Mamory

nternaRomBoot

Si z@0KB

Support system boot from the following device

E 8bits Async Nand Fl ash

E 8bits Toggle Nand Fl ash

E SPI interface

E eMMC interface

E SDMMC interface

Support system code download by the following in
E USB OifGterface

nt aal SRAM

Si zd 0ORB

Support secur-styuamndyna@amcess

Security-secumomny space i s software programmabl e

SecuritycasmdkB, 4KB, 8KB, 1,26KiBp 166K Bb y4dKB st ep

External Memory or Storage device

Dynamic Meénntoerryf(aDcDeRBDR3LPDDRR2 PDDR3

Compatible with JEDEC38BdRGEGA3B IBPDRRI2 6/6L PDDR3
1066 SDRAM

Support 2 channel, each channel 16 or 32bits dat
Support up to 2 r anfkosr (ecahcihp, tsbeblpei@Blysidx) addr ess
spacmaxi mum address space for one rank of channel
soft waorefi gurabl e.

l16bits/ 32bits data width is software programmabl
Programmable timings ppmpparme/tRDRBLPDDR2PDDRBRAM
fomvari ous vendor

Advanced commadedi ngoand scheduling to maximize b
Low power modes, sdwonvn aasn dpesfiedefs h f or DDRBDDRBDR2
SDRAM; <c¢clock stop amdwnd H®PDREWSEDRAM
Embedddyd a mdrci dett ecti on i n t ken®HHdfcitdammperntrsan with
the controller

Programmabl e output and ODT i mpedance with dynam
Support oemewdrowwor k mode: power down DDR PHY and
except twao kces oaugdpgnanlak e SDRAM stridflr dsnh ssetldt e t o
prevamtni ssing

and Flnash f ace

Suppadrutal ¢ hasanywmdndl asdhgch ch@8bhnteeg dbanks
Suppdruta l chayyme | DI®@Rd&d asdhhgch ch@8bhnekeg #dbanks
SupportNalnBRgFARash i n async or sync mode

Up t6ddbits hardware ECC

Copyri @h&F2kou Rockchip Electronics Co., Ltd. 8
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FoTogghell ash, support DLL bypass and 1/ 4 or 1/ 8
cl ock r7&btMHzi s

For adNgmdl ash, support configurable interface ti
16bit/ cycl e

Embeddsmeci al DMAtionder datea transfer

Al so support data tr agnesnfeerraltDoREeRIheBo @i $ hst em

MMQQnt er f ace

Compati bl e wi tiMVANSDX ainndtaerrdf ac e

Support SMMCalt. oc ol

Provide eMMC boot sequence to receive boot dat a
Support FIrFWOn oavrmEde-ruinn prevention by stopping carc
automatically

Support CRC generation and error detection
Embedded clock frequency division control to pro
Support block size from 1 to 65535Bytes

8bi tast ad bus wi dt h

D/ MM@t er f ace

Canpatible with SD3. 0, MMC ver 4.

Support FIrFWOn oavred -runnd eprr eventi on by stopping carc
automatically

Support CRC generation and error detection
Embedded clock frequency division control to pro
Support bl ook 1sitzoe 6f5r53 5Byt es

Data bus wbdtb i s

System Component

RU (clock & reset unit)

Support clock gating control foRKBg28Bvi dual comp
One oscillator wiitntpah#4MHhw eadldeeadk PLLs

Up R.88GHz clock outpwut for all PLL

Support gl-obaéetsobdbntrol for whole 8@G,etalfsoa ienwcir
components

MU(power management unit)

Mul t icplnd i guwoarbkl emodes to save power by different

automatical clock gating contrmtlr lr power domain
Lots of wakeup sources in different mode
4separate voltage domai ns

l2separate power domains, which can be power up/
di fferent application scenes

me r

8onchibphbits TimeHmwiCt h i nibersrewdlptoper ati on

Proviwle otper ati on wmoudhensi:ngf raededf used count

Support timer work state checkabl e

Fi xed 24MHz <clock input

WM

Four-chin p PWMs wit-baseatieopapati on

Programmabd ealped operation to bus cldck and then
Embeddesdi®@Rmer/ counter facility

Support capture mode

Support continuoushombdmode one

Provides refeamrdoepmbdeardicywcd edwtawef or m

Copyri @h&F2kou Rockchip Electronics Co., Ltd. 9
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., Wat chhog
A 32 Dbits watchdog counter width
A Counter clock is from apb bus clock
A Counter counts down from a preset value to 0 to

ti meout

A WDT can perform two types of operations when tim
E Generate a system reset
E First generate an interrupt and if this is not

time a second timeout occurs then generate a s

A Programmable reset pulse | ength

A Totlayl6 def-ri mregles of main timeout period

I nterrupt Controll er

A Support 3 PPl inteti®Pl s$oteceudpmdsources input
componerstisRAK 288

A Support 1a etsroifggered interrupts

A Ilnput interrupt levell evelfisee@aditioely high

A Two interr wgtn Fod Qt mutds ep RQaftocerl yEac hAhX7, bot h-are |
|l evel sensitive

A Support different inteinuptrpptosbuyckoraaedchhey
sof t wamregr ammabl e

., DMAC

A Mickcode programming based DMA

A The specific instruction set provides flexibilit

A Linked Iist DMA function is sgapberedriaaséempl et

A Suport internal instruction cache

A Embedded DMA manager thread

A Support data transfer-ttopgpracr ywi tretnoeesoirpgher al |,
peri phteemamory

A Signals the occurrence of various DMA events usi

A Mapping relldtiwemesmi@ach channel and different in
sof t wamregr ammabl e

A Two embeddedo MDMABIUISBMAC i dufsorst e@ERDMAC is for

pephersaylst em
BUSDMAC features:

E 6 channels totally

E 6hardware request from peripherals

E 2 inteogutuput

E Dual APB slave interface for register -config,
secur e

E Support trustzone technology and programmabl e

channel
A PERDMAC features:

E 7 channels totally
E 9hardware request from peripherals
E 2 inteoutuput
E Not support trustzone technology

., Security system

A Support trustzone technology for tRKe32f8m8l | owi ng c

E CortAeXk7, support seecesugduryi taynwdmmcder, switch by sc
E BUSDMAC, support some dedicat edechianne!l snowoer k
E eFuse, only accefAdddilmy seeuréxy mode
E Internal memory , part of space is addressed o

Copyri @h&F2kou Rockchip Electronics Co., Ltd. 10
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i s sof-pwageammabl e together with TZMA(trustzon
TZPC(trustzone pre@trgction controll

Embeddeadcrgpandadr ypehgnne

E Supportl12A&E/S192/ 256 with ECB, GCBEC, OEBACETRCBCB
MAC, XTS and CCM modes

E Supports the DES (ECB and CBC modes) and TDES

E Supportsl,SHR®B6 and5%RHAmodewel lasas HMAC

E Support all mat hemati cal operations required t
cryptosystems between 128 bits and 3136 bits i

E Support random bits generator from the ring os

E Contthk AIB interf anmeemotroy tahned @TrPovi di ng an i nt ¢
CPU to access-cbofttdenthboal trusted dat a

E Set the device's security |lifecycle state acco
words in the OTP memory

E Provide an firmware interfaceufor secure boot,

E Proviadeecurity proyxsetsesmrbauued on r ti rCtPer nal 3

Support security boot

Support security debug

Video CODEC

hared internal memory and bus interf¥ce for video

mb e d deedmory management wunit (MMU)

Reatli me ooiddeecoder -pf MPEG MPEGH. 26 3, H. 2 6-4, AV S, \

VP8, MVC

Error detection and conceal ment supp
Out put data format-pilanadyV420ds&ddiv4d00
supported for H. 264

H. 264 up toS5.HP216p@4# p384x216)9

ort for all
(monochr ome)

MPE®@ up to ASP 1G&EI@H0fps (1920x1088)
MPEQ@ wup to :MPOBp @ G psL9(20x1)088

MPEQ up to :MP1L08O0p@60fps (1920x1088)

H. 263 . 576p@60fps(720x576)

VG1L up to AP:| 4a080p®@30fps (1920x1088)
VP8 :108p @G psL9(20x 1)088

AV S : 1080p@0fps (1920x1088)

MV C :108p @0 pstl 920x 1)088

For AVS, 4:4:4 sampling not supported

For H.ih&@de cropping not supported

For MRBEGMC(gl obal motion compensation)not suppor
For -¥C upscalriannggeandappi ng ar e suppeprrtoecde sisnori ma g €
For MRBEGP/H. 263, using a -modpffiieldt ¢ir 2t6d i mpl e men
filter -pirnocpeossstor unit

Vi deEmcoder

Support video encoder for H.264 (BP@ evel 4.0, MP
and
Only support | and P slices, not B slices
pport error resilience based on constrained in
put data format:
YCbCr 4:2:0 planar
YCbCr 4: 2:pd asneami
YCbYCr 4:2: 2
CbYCrY 4:2:2 interleaved
RGB444 and BGR444
RGB555 aR&85BG
RGB565 and BGR565

Su
I n

T M s M T T M

Copyri @h&F2kou Rockchip Electronics Co., Ltd. 11
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E RGB888 and BRG888

E RGB101010 and BRG101010

|l mage size is from 96x96 to 1920x1088(Ful/l HD)
Maxi mum frame rate is upyto 30fps@1920x1080
Bit rate supported is from 10Kbps to 20Mbps

128 HEV®ecoder

Mai n/ Mainl0 HEVC/ H. 265 decoder, 4k @6 OFPS

Support up to 4096x2304 resolution

Embeddmalmory management wunit ( MMU)

Stream error detector (28 1Ds)

I nternal 128k cache for bandwidth reducti on
Mul-¢liock domains a-gatawmgodelksogk for power saving

1.29 JPEG CODEC
JPEG decoder

v

>

> > > I>» >

JP

>

> I > >

— B
> o

> < > > >

> >

l nput JPEYXCbfdrl e4::0: 0, 4:2:0, 4. 2: 2, 4: 4: 0, 4:1:1
formats

OQut put raw i mage : YCbCr 4:0:0, 4:2:0, -p
Decoder size is from 48x48 to 8176x8176(
Support JPEG ROI (region of image) decode
Maxi mum dal¥Y¥e s up to 76million pixels per second
Embeddmeedmor y management unit ( MMU)

EG encoder

I nput raw i mage

= YCbCr 4:2:0 planar

YCbCr 4: 2:p0 asneami

YCbYCr 4:2:2

CbYCrY 4:2:2 interleaved

RGB444 and BGR444

RGB555 and BGR555

RGB565 and BGR565

RGB88&&d BRG888

RGB101010 and BRG101010

OQut put JPEGFH1IFI éi l e for-matogte@2ior NFFEG
Encoder image size up to 8192x8192(64million pix
Maxi mum daY apr atoe 90mi | | i on pixels per second
Embedded memory management unit(MMU)

Y uIuYuSuSuIuSuSu

|l nrmge Enhancement

mage -prrecessor

Only used together with HRKS?288motnswppeal bnsti aded
mo d e

Provides RGB to YCbCr 4:2:0 color space conversi
or user defined coefficients

Provides YCbCrbdCr24::22 :t00 cYoG or space conversion
Support cropping operation from 8192x8192 to any
Support rotation with 90 or 270 degrees

ideo stabilizati on

Work in combined mode with HOX32@8d <etadmdier i nsi
mo d e

Adaptmotei on compensation filter

Support scene detection from video sequence, enc

Copyri @h&F2kou Rockchip Electronics Co., Ltd. 12
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change noticed

| magRe s-Pr ocessor (embedded i

nside video decoder)

A Combined with HD video decodewpranessPEGcaacoeard,
dat aediky from decoder output to reduce bus band
A Also work aaslanmobdad its inptutmadaet alaitsa fstomed i n
external me mor y
A Il nput data format:
E Any format generated by video decoder in combi
E YCbCr 4: 2:pd asneami
E YCbCr 4:a2nar pl
E YCbYCr 4:2:2
E YCrYCb 4:2:2
E CbYCryY 4:2:2
E CrYCbY 4:2:2
A Ouput data format:
E YCbCr 4: 2:p0d asneami
E YCbYCr 4:2:2
E YCrYCb 4:2:2
E CbYCryY 4:2:2
E CrYCbY 4:2:2
E Fully configurable ARGB channel | engths and | o
ARGB88R&B56ARGB4 4¢eitdc .
A Il nput image size:
E Combined mode from 48x48 to 8176x8176 (66. 8Mp
E Stafmd one mode: width fheingMt8 ftroom 14% ,t o 8176,
maxi mum size | imited to 16. 7Mpixel s
E Step size is 16 pixels
A Output image size: fr om (1h6oxrli6z otnot all9 2s0exelpd 8s& Iz es B e |
size 2)
A Support i msacgael iunpg :
E Bicubic polynomial i nterapolhati amnwial h k& _fped r an
vertical kernel
E Arbitraiwnwteger scaling ratio separately for bo
E Maxi mum outputswBHEHtinput width
E Maximum output height is 3x input height
A Support i magealdiown:
E Arbitraiwnwteger scaling ratio separately for bo
E Unlimitedchdwmg ratio
A Support YUV to RGB color conver s5,0nBT.dalduamteirb| e
definable conversion coefficient
A Support di2ke@riongered sphft0449/6 Wiitt hR®B nghannel pr
A Support programmabl e alpha channel and alpha bl e
foll owing overlay input formats:
E 8bit al pha +YaVvdidadn dhagnnel order with AYUVS888
E 8bit alpha +24bit RGB, big endian channel orde
A Support deinterlacing with conditional spatial d
with YUV420 input for mat
A Support RG i mage contr astr/akkriiognh tandg suss/tcmelndr s at u
A Support image cropping & digitalalzoonoem noondey for J
A Support piocttwre in p
A Support image rotation (horizontal flip, vertica

| mageenhance+Reaotes(sloBEP)

A 1 mage format
E Input dat a:
E Output dat a:

Copyri@h&Fa2akou Rockchip

El ectronics

XRGB/ RGB565/ YUV420/YUV422
ARGB/ RGB565/YUV420/YUV422

Co. Lt d. 13



RK3288 Datasheet Rew. 4
E The format ARGB/ XRGB/ RGB565/ YUV support swap
E Support YUWM asneami/ pl anar
E Support BT601 | /BT601 f/BT709 | /BT709 f color
E Support RGB dither up/down conversion
E Support YUV up/down sampling conversion
E Max source image resolution: 8192x8192
E Max scaled i mage resolution: 4096x4096
A Enhancement
E Gamma adjustment with programmabl e mapping tab
E Hue/ Saturation/Brightness/ Contrast enhancement
E Color enhancemenmmabi & @oefgfiaci ent
E Detail enhancement with filter matrix up to 9
E Edge enhancement with filter matrix up to 9x9
E Programmable difference table for detail enha
E Programmable distance table for detail and ed
A Noise reduction
E Compressioer neduction with filter matrix up to
E Programmable difference table for compression
E Programmable distance table for compression no
E Spatial sampling noise reduction
E Temporal sampling noise reduction
E Optional coefsampkenngfonoise reduction
A Scaling
E Horizont aslcadloiwng wi t h ssecratliionagl down
E Horizont aslc adloiwng wit h-seafltngal up
E Horizonsalalumg with wecratliicnggl down
E Horizonsalalumg withseeaelttngal up
E Arbitraintegeal ing ratio, from 1/16 to 16
A Deinterlace
E Input 4 fields, output 2 frames mode
E Input 4 fields, output 1 frames mode
E Input 2 fields, output 1 frames mode
E Programmabl e motion detection coefficient
E Programmable high frequency factor
E Programmabl e ebgeibntpapameter
E Source width up to 1920
A Interface
E Programmable direct path to VOP
A Embedded memory management unit( MMU)
1211 Graphics Engine
, 3D Graphics Engine
A ARM MAV 64 GPU core
A High perf dOpmearGle FS.7031L, 0 OpCdh.,1 DiretWXveédsnloyn)
A Embeddéesthader cores with shared hierarchical ¢t
A Provide MMU and 1225 K®Baccsheewith
A 1 mage quality -psiecgsdomblF®6adl,i aasnidngant i
2D Graphi cdRE&@AYIi ne
A BitBviitsht r et c,h SVilmpl e MWBillitteranBll it
A Col orwiftihl Igradient fill, and pattern fill
A Line drwiwtimgainitasi ng and specified width
A Hi gjherformance stretch and shrink
A Monochrome expansion for text rendering
A ROP2, ROP3, ROP4
Copyri @h&F2kou Rockchip Electronics Co. Ltd. 14
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A Read port provided to read bmekomypicture from s
A Simultaneous picture read back, resizing and sto
A path captures the camera picture
A Black |l evel compensation
A Four channel Lens shade correction (Vignetting)
A Auto focus measurement
A White balancing andubémehkt | evel me a s
A Auto exposure support by brightness measur ement
A Defect pixel cluster correction unit (DPCC) supp

correction
A Denoising pre filter (DPF)
A Enhanced color interpolation (RGB Bayer demosaic
A Chomatic aberration correction
A Combined edge sensitive Sharpening / Blurring fi
A Color correction matrix (cross talk matri x)
A Global Tone Mapping with wide dynamic range uni-t
A I mage Stabilization supporMeasdr ¥medad Stabilizat
A Flexible Histogram calcul ati on
A Digital i mage effects (Emboss, Sketch, Sepia, B/

Negative i mage, sharpening)
A Solarize effect through gamma correction
Di splnayer f ace
A Embedded two channel di s Bll &y aindt &/rOfPadd sT. VOP _
A Parallel Display interface

E Parallel RGB LCD Interface:

U 306bit(RGB101bia) RLBE8DHY),(IREGBG6 6GI)t, ( RGB565)
E Seri al RGB LCD Interface(optional):
0 2x1-Bit,-b3IXxg§ RGB del t a dupptadrutmmy 3 x 8
LCD interface(optional):

0 i-8080(up -kiot 2RGB) , Hol d/ Aut o/ Bypass modes
E TV Interf®Rc®BT.BHEtS8 480i/576i/1080i)

E DDR output interface:
0 parall el R GBb iatn ds erxilal RGB
0 Single or dual clock out

E dither down:
0 allegro, FRC
0 gamma after dither
E Max output r28400(fomr VOP2BE6EGX(Q(HO60 VOP_ LI T)
E Scaning timing 8192x4096
A Display process
E Background | ayer:
0O programmabbliga 2dol or
E WinO (VideoO) layer:
i RGB888, ARGB888, RGB565, YCbCr422, YCbCr420,
0 Support virtual di spl ay
0 1/ 8 to 8-dooovaahdngc aulpi negngi ne

O Scale up using bicubic or bilinear:;
O Scale down using bilinear or average:;
O 4 Bicubic tables : precise,spline,catrom,m
O coord 8bit, coe 8bit signed

0 XxX-mi rrami,ryr or

E Winl (Videol) | ayer:

i RGB888, ARGB888, RGB565, ¥Cht¥cBWer44X¥CbCr 42

0 Support virtual display

it 1/8 to 8-dooval iamgl -spalinggne
O Scale up using bicubic or bilinear:;

Copyri @h&F2kou Rockchip Electronics Co., Ltd. 16
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DO >>I>I>I>»

K
K

O Scale down using bilinear otraverage:;
O 4 Bicubic tables : precise,spline,catrom,m
O coord 8bit, coe 8bit signed
0 XxX-mi rrami,ryr or
E WinQUI 0) layer:
i RGB888, ARGB888, RGB565, 1/ 2/ 4/ 8bpp
0 Support wvirtual di spl ay
UG 4 display regions
0 XxX-mi rrami,ryr or
E Win3 (Ul 1) layer:
i RGB888, ARGB888, RGB565, 1/ 2/ 4/ 8bpp
0 Support wvirtual di spl ay
UG 4 display regions
0 X-mi rrami,ryr or
E Hardware cursor:
it RGB88BRGB888, RGB565, 1/2/ 4/ 8bpp
O Support two size: 32x32,64x64,0r 128x128
E Overl ay:
0 WinO/ Wi nl/ Wi n2/Win3 256 | evel amplhtai pll ie@d i ng
al pha)
O WinO/Wi nl/Wi n2/Wi n3 overlay position exchang
O WinO/Wi nl/Wi n2/Win3 Transparency color key
0O WinO/ WWnta?2/ Wi n3 gipaxeell/ mpdrpha
G HWC 256 | evel alpha blending
0O HWC gl obeli/xpdr al pha
Ot her s
E 3 x 256 x 8 bits display LUTs
E YcbCr2RGB(-mpefDie¢g®@h/ rec709/BT2020)and RGB2Yc
E Supp®CtSHuncti on
E SuppdcCrAtB€uncti on
E QoS request signals
E Gather transfer (Max 8)
E Y/ UV schedul er
E Addr alignment
E SuppdrEtP direct path(win0/1/ 2/ 3)
E Embeddmelmory management unit(MMU)
E SuppawltPl fl ow control
HDMI

ngle Physical Layer PHY with support for HDMI 1.
r HDMI operatfiom,t lsal pfpolritowi ng:

Up to 1080p at 120 Hz and 4k x 2k at 60 Hz HDTV
QXGAraphic display resolutions

3-D video formats

Up tt6bit Deep Col or modes

Up to 18 Gbps aggregate bandwi dth

13i60MHz input reference cl ock

HPD nput anal og comparator

nk controller flexibléedri tlRiOr f abOR avat o BOcess
32&8&pports HDCP 1. 4

3288 version support 4K YUV 4:2:0 output and HDCF

1214 LVD{§RK3288 has not this function)

Comply with t-644ATILAPBlakrdd
Combine LVTTL |1 O, support LVDS/LVTTL data output
Support reference clock frequency range from 10Mhz

5
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Support LVDS RGB 30/24/18bits color data transfer
Support VESA/JEI DA LYD&ndéata for mat

Support LVDS single chlaamrdél adat aloturbdresf er, every
data | anes and 1 clock | ane

1215 MI Pl PHY

Embedded 3 MIPI PHY, MIPI 0 only for TX, MIPI 1 f
Support 4 data | ane, providing up to 4Gbps data r
Support 1080p @ 60fps output

Laneeoation ranging from 80 Mbps to 1 Gbps in forw

(0]
a

1216 eDP PHY

B

Support 4Kx2K @ 30fps

Compliant wi 6pheeDPi, T Mteiresrd on 1.1

Up to 4 physical |l anes of 2.7/1.62 Gbps/ |l ane(HBR2/
RGB, YCbCrY@hb@r 44: 2: 2 ambhdp8r 10déea@bwni deo f or mat
Support VESA DMT and CVT timing standards

Fully suppor8t6 IDVA/dEEHA ti ming and I nfo Frame struct
Hot plug and unplug detection and |l ink status moni
Support DDC/ClI and MCCS command transmilsusacodi swhleay
controll er.

Supports Panel Self Refresh(PSR)

1217 Audi o I nterface

B

2S/ PCM8wh t h

I

A Up B8BohanndaxsX,( 2xRX)

A Audio resolution from 16bits to 32bits

A Sample rate up to 192KHz

A Provides master and slave work mode, software co

A Support 3 ItxS (fnorrmelst ]l &F gdus triifgihetd)

A Support 4 PCM formats(early, latel, |l ate2, | ate3

A 12S andmecCdlannot be used at the same ti me

SPDI F

A Support 4twae heidio data storebibgwtter|l ooabnen3?2

A Support biphase dwdimatdasttaerewt put

A Support 16 to 31 bit audi o dathai tl eWitdeors ampglhe daus
buffer

A Support 16, 20, 24 bitbnabidheadaP&Mtmadsefer

A Suppor tl inmenart rPaCivs f er

1218 Connectivity

SDI O interface

A Embedded 2i rStDdrOf ac e

A Compatible with SDIO 3.0 protocol

A 4bits data bus width

Hi ghhpeed ADC stream interface

A Suppomritngelhemannel 8bits/ 10bits interface
A DMAbased and ibmatserdr wpter ati on

A Support 8bits TS stream interface

TS interface

A Supports twoh@A8nehputand one TS output channel

Copyri @h&F2kou Rockchip Electronics Co., Ltd. 18



RK3288 Datasheet Rewv . 4

A upports 4 TS Input Mode: sync/valid mode in the
nosync/valid mode, sync/valid, sync/burst mode i

A Supports serial and parall el out putl simgedhe owk tmis bP C
|l sb bit ordering can be chosen in the serial out

A Supports 2 TS sources: demodul ators and | ocal me

A Supports-i2n BRTllIst( Programmable Transport Interface
simultaneously, and Each PTIl supports:
E 64 PID filters.
E TS descrambling with 16 sets of Control Word ul

104 Mbps
E 16 PES/ES filters with PTS/ DTS extraction and
E 4/8 PCR extraction channels
E 64 Section filters with CRC check, anidt , t-hfruelel i
stop, recycle mode with version number check

E PID done and error interrupts for each channel
E PCR/ DTS/ PTS extraction interrupt for each chan

A Supports 1 PVR (Personal Video Recording) output

A 1 buiin tmiclhtainn el DMA Controll er.

PS2 nterface

A Support PS/2 data communication protocol

A Support PS/2 master mode

A Software programmabl e t i mippgrrte gnaixr ePnse 2t ctloo csk f r e
33KHZ

A Suppotratissbgeuerfierd data communication error

A Support interrupt modeatoondéiai sbmmuni

A Support timeout mechnism for data communicati on

A Support interrupt mode for data communication ti

., Smart Card

A supportacatairwWatmidoeract i vati on

A suppcot d/ waesret

A suppédmswermResé¢tATR)esponseepti on

A supporobrT@sfynchhaldifopbehkar attansmi ssi on

A support T1 for lsidmphklaanmansmi ssi on

A support auotpoenmaattiich ¢ abasesl ect i on

A support addlucdstheh & i(tbaurdgt e

A support condutgumatpitreepeti ti on

Host interface

A Low Pin Count interface(8 inputs/ 16 outputs or 1

A No mandat-StwtBrisi gnal s

A All signals driven using source synchrounous cl o
for am¥@ RX pat hs)

A Low |l atency throught serialization/deserializat:i

A Transport clocks and bus clock are independent

A Support Asymmetric(Host/Peripheral) communicatio

A Support imule outstandi negadwraintseasc tainodnsi mmt errupt s

A Suppaskitrror Mode to enable self tett with identic

GPS Interface

A Single chip, integrate GPS bb with cpu

A 32 DMA channels for AHB master access

A Compl etband, C/ A, @OAB3NMBApatibility

A Support reference frequencies 16. 368MHz

A High sensiitndodry ffioxes

Copyri @h&F2kou Rockchip Electronics Co., Ltd. 19
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A Low power consumption
A Low cost with smaller size
A Mul ti modes support both standal one GPS and A_GP
GMAC 10/ 10®@OtMh &r Certt r ol | er
A Supports 10/-MBbps10680a transfer rates with the RG
A Supports -MPpdo00at aerranses with the RMII interfa
A Supports bdoutph efxulaldd ph &Ixf operati on
E Supports CSMA/ CD P¢doutpd ceoxl ofpoerr ahta lofn
E Supports packet bursting and framdupkee&nsion i
operation
E Supports | EEE 802. 3% ufllupw exo rotprealatfi @m
E Optional forwarding of received pause control
fubdluplex operation
E Backressure suppoupl éoxropat &ti on
E Automatic transmigsanban paAuserdrame on deassert
contrpdt iinmdufpulelx operati on
A Preamble an# rsatneertdata (SFD) insertion in Transmi
Receive paths
A Automatic CRC and pad gener atfimame omasios | abl e on
A Options for Automatic Pad/ CRC Stripping on recei
A Programmable I nter%6 ametGapi méd® in steps of 8)
A Supports a variety of flexible address filtering
A Separathei t32status returned for transmission and |
A Supports | EEE 802.1Q VLAN tag detection for rece
A Supparéetecti on of -upAN rvaarkees and AMD Magic Packet f
A Supparhtecksu-moaflf for received | Pv4 and TCP packet
Et hernet fr ame
A Supparhtecking | Pv4d header checksum and TCP, UDP,
encapsulated in I Pv4d or | Pv6e datagr ams
A Comprehensive status reporting for nor mal oper at
A Automatic generation of PAUSE frame contr]l or b
core based on Reddi e hFleshol d configurable) | eve
A Handles automatic retransmission of Collision fr
A Discards frames on | ate collision, excessive col
underrun conditions
SPI Controller
A 3onchip SPlI contRK32&8 inside
A Support -nsaesrtiearl and | saari amode , -conffi arabl e
A DMAbased or ibnatseerdr uoppter at i on
A Embedded two 32x16bits FIFO for TX and RX operat
A Support -2elcdétps out pmaster smod al
UarGQontroll er
A 5onchiuprt controlRK&828Bnsi de
A DMAbased or ibnatseerdr uoppter at i on
A For all UART, two 64Bytes FIFOs are embedded for
A Support 5bit,6bit,7bit,8bit serial data transmit
A Standasynchronous communi cat i osnt cop tasn ds upcahr iatsy st a
A Support different input clock for wuart operation
baud rate
A Supporti mtoemger clock divides for baud clock gene
A Auto flow contralUAmiidexcepf oUART_DBG
| 2C controller

5
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A 6onchip 12C coRK3288er in
A Mul-master | 2C operation
A Support 7bits and 10bits address mode
A Software programmable clock frequency and transf
mo d e
A SeriakoBbehted ahdobatlidata transfers can be
in the standard mode
GPI O
A Tot allbgpPl Os
A Al of GPI Os can be used to gehZerate interrupt
A GPI0Octan be used to wakeluppowemem fr om
A The pull direction( pourlllbupoforGHmludsl dgormen s cifmmaddrl e
A Al I of GPI Os are always in input-otie®eti on in
A The drive strength for aplrlogofanGfalbOse i s software
., USB Host 2.0
A Embedded 2 USB Host 2. 0 interfaces
A USB host (ECHI controll er)anahSB1 (sWpwerrsison)SB2.

USB host (DW control er ) support uUSB2.0/USB1.

A Supportsspheiegdh(480Mb-ps)aed(aIZMbps)spaenedd(Ilovx'BMbps)
A Provides 16 host mode channel s
A Support periodelc iomuth occshtanmode
, USB OTG2.0
A CompatiblUpSBvi@hE specification
A Support sspheiegdh 480 Mb-ppred{ @R Mbps)s paened (110w Mb ps)
A Support up to 9 device mode endpoints in additio
A Support up to 6 deenvdipcoei nmosde nlcN udi ng contr ol
A Endpoints 1/3/5/7 can be used only as data |IN
A Endpoints 2/4/6 can be used only as data OUT
A Endpoints 8/9 can be used as data OUT and | N
A Provides 9 host mode channel s
USli Cnterface
A Comphtawith the USB2.0 Specification and Enhance
Specification 2.0
A 1 PdsStl EBHY I nterface Operates in host mode
A Bui-ilmt one 512x64 bits FIFO
A Internal DMA with scatter/gather function

1.219 Ot her s

Temperatur € TSeCs)o r

A 3 bi ploalsaerd t e mpesreantstirneg cel |l embedded

A 3-channebi g2 SAR ADC

SARADC( Successive Approximation Register)
A 3-channel -esnichegd-e1® SAR -taeddalgod al converter

eFuse

A Twadighensity el ecitsriicnatle gbusbee i s /( 32XB3bits (32x32
A

Suppaesrttandby mode

Not e DDRA PDDR2PDD®RBe not used simultaneously as well as asyni(
?:IMK3288Video dexaceonr dBnd6é&hcoder are not wused simultanec

shared internal buffer
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Y Actual maxi mum frame rate will depend on the clock frequ

“"Actual maxi mum data rate will depend on the clock freque
1220 Software difference for W version and others

Item Updated Note

Add OHCI feature
USB HOST need SW patch to support new feature
Fixed EHCI bug

need SW update to support new

GPU Support DirectX feature

Support YUV 4:2:0 output for 4K

VOP 60fps need SW patch to support new feature
CABC update

Modified jtag_rstn 10 default to pull

PAD HW and SW compatible
down
VIDEO improve VLC performance need SW patch to support new feature
CODEC p p p pp
UART_DEBUG | update uart_debug default setting SW compatible
ISP/VIP update ISP and DVP interface need SW patch to support new feature
RGA2 Fixed bug of RGA2 scale SW compatible
IEP Support 4K need SW update to support new
feature
HDMI Add HDCP2.2 feature need SW update to support new
feature
12C Modified 12C 10 timing SW compatible
HDMI Update HDMI_cecin_msk control need SW update to support new
feature
SGRF Update SGRF reset value SW compatible

1.3 Block Diagram
The following diagram shows tRK3»8&8i c block diagram
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RK 3288 Camecy

Clock & Reset

PLLx 5
System register

PMWx4
1IMB L 2 Cache SPI(M/S) x3
Watchdog x3

GMAC (RMII /RGMII )

SDIO 3.0x 2

I

|

I

I

I

I

I

I

I

I

|

|

I
SAR-ADC ) ) ) I
2D Graphics Engine GPU(Mali-T764) HOST I/F :

TSADC !
TS I/F |

Interrupt Controller JPEG Decoder JPEG Encoder INXx20UTx1 |
DMAC x 2(13ch) SMART CARD |
|

!

I

|

|

|

|

|

|

|

|

|

|

I

|

| USBOTGO20 |
Cortex-A17 Quad-Core |

USB HOST 2.0x2 |

32KB |/D Cache 32KB |/D Cache | 12S/PCM (8ch) |

SPDIF (8ch)

UART x 5

12C x 6

1080 Video encoder Rt

(H.264)

Dual LCD Controller 0
(3840x2160
Dual LCD Controller 1
(256x1600
12bits CCIR/
Camera I/F SRAM (100KB)
MIPI CSI PHY
SD3.0/MMC 4.41 eMMC I /F ROM (20KB)
MIPIDSI PHY x 2
SDR/DDR/LBA Nand Flash x 2 eFuse0
HDMI 2.0 (32x 8hits)

HEVC (H.265)

LVDS I/F DDR3/DDR3L LPDDR2/LPDDR3
eFusel
eDP IE (32x 32bits )
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Chapter 2  Package information
2.1 Ordering information
Orderable ROHS Package ) .
] Package Device Feature Available
Device status Qty
RK3288 RoHS FCBGAG636 LD 700 1.6GHz Quad core A 17 AP MP
RK32$8 RoHS FCBGAG636 LD 700 1.6GHz Quad core A 17 AP MP
W Version
RK3288 -C | RoHS | FCBGA636LD | 700 1.8GHz Quad core A 17 AP MP
For Chrom eOS application
RK3288K | RoHS | FCBGA636 LD 700 1.8GHz Quad core A 17 AP MP
for commercial application
Will be EOL in
RK3288 -CG | RoOHS FCBGAG636 LD 700 1.8GHz Quad core Al17 AP 2018
RK3288._CG RoHS FCBGAG636 LD 700 1.8GHz Quad core A 17 AP MP
W Version
RK3288 RoHS FCCSP636 LD 700 1.6GHz Quad core A 17 AP EOL
2.2 Top Marking:
ROC kCh | p—4| Rockchip: Brand Name |
RK3288 —+— RKXXXXChip Name |
_ ABC :Subcontractor Code
ABCXXXXXX DEFG XXXXXXDie Lot NG
o DEFG :Date Code
|| The first pin |
SE@®2 +ocyy 3EIE -AOEEIC
ROC kCh | p—4| Rockchip: Brand Name |
RK3288 —+— RKXXXXChip Name |
ABC : Subcontractor Code
ABCXXXXXW DEEFG XXXXXW Die Lot N@ end with
Y I WL
DEFG :Date Code
|| The first pin |
Copyri @h&F2kou Rockchip Electronics Co. Ltd. 24
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& E@ER +

oW YOOEI T B3EIE -AOEET G

Rockchip-
RK3288C

ABCXXXXXX DEFG

—
—

Rockchip: Brand Name

RKXXXXChip Name

ABC : Subcontractor Code

XXXXXXDie Lot NGt
DEFG :Date Code

| The first pin |

SE@R +oc#BEl E

- AOEET ¢

Rockchip-
RK328&K —

ABCXXXXXX DEFG

—
—

Rockchip: Brand Name

RKXXXXChip Name

ABC : Subcontractor Code

XXXXXXDie Lot NG¥

DEFG :Date Code

|| The first pin |

SE@® +0c+tBY | E

- AOEET ¢

Rockchip-
RK3288CG

ABCXXXXXX DEFG
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|// ccchl

SOLDER BALL

SEATING PLANE
QE@®#' oo, $ 0AAEACA 3EAA G6EAx

Dimension in mm Dimansion in inch
Symbol uin | NOM | MAX || MIN_ | NOM | MAX
A 1.41 1.51 1.81 0.056 0.058 0.063
Al 0,20 0,25 0.30 0,008 0.010 0.012
A2 1.21 1.26 1.3 0,048 0.050 0.052

c 0.47 0.57 0.67 0.019 0.022 | 0.026
D/E| 18.30 18.00 19.15 || 0.744 0.748 | 0.754

D1/E1] —- 1755 | ——- -— 0.691 -
e -— | 085 | -—— | -— | 0026 | -—
b 0.30 0.35 040 [ 0012 | 0014 | 0016
aoag 0.20 0.008
cee 0.25 0.010
ddd 0.20 0.008
eee 0.25 0.010
ff 0.10 0.004
&E@BR# ¢pop, $ 0OAAEACA S$EI AT OEI I
Al CORNER D
INDEX AREA IE} B
(4] \ 18:::_0‘.05
|
| |
I l
[B] 18x0.05  —+ — - + - — 1
;N | AN
I

(R1) [>]aad]C] c/ (TOP VIEW) _F
&QE@BR + 0 Y#p3q@otp, $ OAAEAZA ,41 D 6EAx
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SYMBOL COMMON DIMENSIONS
MIN, MOR. M,
TOTAL THICKMESS A 1.1 - 1.3
STAND OFF al 0,22 —— 032
SUBSTRATE THICKNESS A2 s REF
MOLD THICKMESS A3 0.53 REF
HEAT SINK THICKMESS Al oz REF
(8] 19 BSC
BODY SIZE
E 18 BSC
BALL DIAMETER 0.35
BALL OPEMING 03
BALL WIDTH b 0.32 -— 0.42
BALL PITCH a 0.6% Bsc
BALL COUNT n 636
D1 17.55 BSGC
EDGE BALL CENTER TO CENTER - p— p—
B00Y CENTER TO COMTACT BALL 50 032 St
SE 0325 BSC
PACKAGE EDGE TOLERAMCE aoa 0.15
FLATMESS bbb o2
COPLANARITY ddd o
BALL OFFSET {PACKAGE) e 0.15
BALL OFFSET {BALL) i 0.08
&QE@BR +0¢ Y#M3@dotp, $ OAAEA@A S$EI AT OET T
Copyri @h&F2kou Rockchip Electronics Co. Ltd. 29
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N

A4

Ball Map

1 2 3 4 5 6 7 8 9
A DDRO_DQ25 DDRO_DQ24 DDRO_DQ10 DDRO_DQ9 DDRO_DQ13 DDRO_CASN DDRO_BA1 A
B DDR1_DQ24 DDR1_DQ25 DDRO_DM3 DDRO_DQ8 DDRO_DQ14 DDRO_CSON DDRO_WEN B
© DDR1_DQ10 DDR1_DQ30 VSS1 DDRO_DQ30 DDRO_DQ28 DDRO_DQ11 NP DDRO_CKE1 DDRO_CKEQ c
_ SRR e BRIRELRREE veez il SRR VoS °
E DDR1_DQ9 DDR1_DQ8 DDR1_DQ28 DDR1_DQ26 NP DDRO_DQ27 DDRO_DQ31 DDRO_DQ12 DDRO_RESET E
F DDR1_CKEOQ DDR1_RESET DDR1_DQ11 VSS12 DDR1_DQ29 NP DDRO_DQ29 DDRO_DQ15 DDRO_DM1 F
! NP NP DDR1_DM1 DDR1_DQ27 NP DDRO_RETLE NC/Reserve0 G
H DDR1_CASN DDR1_CSON DDR1_CKE1 DDR1_DQ13 DDR1_DQ12 DDR1_DQ31 DDR1_RETLE NP DDRO_VDD1 H
J DDR1_BA1 DDR1_WEN DDR1_CSIN VSS13 DDR1_DQ14 DDR1_DQ15 NC/Reservel DDR1_VDD1 VSS14 J
K DDR1_A2 DDR1_Al NP NP NP NP NP NP NP K
! DDR1_AO DDR1_BAO DDR1_BA2 DDR1_RASN NC/DDR1_ACTN DDR1_VREFAO DDR1_VDD2 L
M DDR1_A6 DDR1_A5 DDR1_A7 VSS34 DDR1_A3 DDR1_A4 DDR1_ATO DDR1_VREF DDR1_VDD3 M
N DDR1_A8 DDR1_A10 NP NP NP NP NP NP NP N
P DDR1_A9 DDR1_A14 DDR1_A13 DDR1_Al11l DDR1_ODTO DDR1_A12 NC/DDR1_BGO DDR1_VDDAO DDR1_VDD4 P
R DDR1_A15 DDR1_ODT1 DDR1_DM2 VSS53 DDR1_DQ19 DDR1_DQ17 NC/DDR1_BG1 DDR1_DTO1 DDR1_VDD5 R
T DDR1_DQ18 DDR1_DQ16 NP NP NP NP NP NP NP T
_ DDR1_DQ22 DDR1_DQ20 DDR1_DMO DDR1_DQ3 DDR1_PZQ DDR1_DTOO VSS15 u
FLASH1_D1/HOST_Q FLASH1_CSN2/HOST
V DDR1_DQ21 DDR1_DQ23 DDR1_DQ1 VSS73 DDR1_DQ6 MAC_TXD3/SDIO1_D| 15/MAC_TXCLK/SDIQ FLASH1_VDD VSS69 A
GPIO3_D1 PWREN/GPIO4_B1|
W DDR1_DQ4 DDR1_DQO NP NP NP NP NP NP NP w
FLASH1_DO/HOST_[ FLASH1_WRN/HOST|
FLASHO_RDN/GPIO3 FLASHO_CSN3/EMM{GPIO3_C3/FLASHO_
Y DDR1_DQ2 DDR1_DQ5 DDR1_DQ7 MAC_TXD2/SDIO1_D| 11/MAC_MDIO/GPIOA4 FLASHO_VDD Y
2 RSTNOUT/GPIO3_g TAGE_SEL
GPIO3_DO A5
FLASH1_D6/HOST_[ FLASH1_D7/HOST_[Q FLASH1_DQS/HOST | FLASH1_CSN1/HOST|
UART1_TX/TS0_D1/Q
MAC_RXDO0/SDIO1_B| MAC_RXD1/SDIO1_IIf 4/MAC_COL/FLASH1|13/MAC_CRS/SDIO1 | NP TSO_VALID/GPIO5_( AA
05_B1
WR/GPIO3_D6 N/GPIO3_D7 CSN3/GPI04_BO KOUT/GPIO4_A7
FLASH1_D2/HOST_[ FLASH1_D5/HOST_[ FLASH1_CSNO/HOS]
FLASHO_DQS/EMMC] SDMMCO_D3/JTAG_
AB [ MAC_RXD2/SDIO1_[ MAC_TXD1/SDIO1 ! NP NP D12/MAC_RXCLK/S| NP TSO_ERR/GPIO5_C| AB
LKOUT/GPIO3_C2 K/IGPIO6_C3
GPIO3_D2 PRT/GPIO3_D5 01_CMD/GPIO4_Aq
FLASH1_D3/HOST_[ FLASH1_WP/HOST_{ FLASH1_RDY/HOST |
FLASHO_CSN2/EMM{ FLASHO_CSNO/GPIO: SPI0_CSNO0/TS0_D5/{ SDMMCO_CMD/GPIO
AC [ MAC_RXD3/SDIO1_0 OUTN/MAC_RXDV/F| OUTP/MAC_MDC/GP NP SDMMCO_VDD | AC
CMD/GPIO3_C0 6 RT4_RTSN/GPIO5_H c5
GPIO3_D3 SHO_CSNA4/GP104_A 4_A0
FLASH1_D4/HOST_[ FLASH1_CLE/HOST_|
FLASHO_D1/EMMC_[ FLASHO_CSN1/GPIO: UART1_RTSN/TSO_Q SPI0_CLK/TS0_D4/Uj SDMMCO_D2/JTAG_T
AD [ MAC_TXD0/SDIO1_D| /MAC_TXEN/FLASHO| NP GPIO4_D7 AD
GPIO3_A1l 7 GPIO5_B3 T4_CTSN/GPIO5_B: IGPIO6_C2
IGPIO3_D4 SN7/GPIO4_A4
FLASH1_RDN/HOST | FLASH1_ALE/HOST _|
FLASHO_DO/EMMC_Q SPI0_TXD/TS0_D6/U. SDIO0_WRPRT/GPI]
AE | /IMAC_RXER/FLASH(Q MAC_CLK/FLASHO_( NP TSO_CLK/GPIO5_C] NP SDIOO_INTN/GPIO4_| AE
GPIO3_A0 T4_TX/GPIO5_B6 D3
SN5/GPIO4_A2 6/GP104_A3
FLASHO_D3/EMMC_[| FLASHO_D4/EMMC_[| FLASHO_D2/EMMC_[Q UART1_RX/TS0_DO0/d SPI0_RXD/TS0_D7/U. SDIO0_BKPWR/GPIQ
AF FLASHO_ALE/GPIO3 | NP SDIOO_DET/GPIO4_[| AF
IGPIO3_A3 IGPIO3_A4 GPIO3_A2 0O5_B0 T4_RXI/GPIO5_B7 D5
FLASHO_D6/EMMC_[| FLASHO_D7/EMMC_[| FLASHO_D5/EMMC_[ FLASHO_WRN/GPIO3 SPI0_CSN1/TS0_SYN SDMMCO0_CLKOUT/J| SDMMCO_DO/JTAG_1 SDIO0_CLKOUT/GPI;
AG SDIO0_D2/GPI04_C| AG
IGPIO3_A6 IGPIO3_A7 GPIO3_A5 5 GPIO5_CO G_TDO/GPIO6_C4 SIGPI06_CO D1
FLASHO_WP/EMMC | UART1_CTSN/TSO_[0 SDMMCO_DECTN/GH SDMMCO_D1/JTAG_
AH FLASHO_RDY/GPIO3| FLASHO_CLE/GPIO3 SDIO0_D3/GPIO4_Cl SDIO0_CMD/GPIO4_| SDIOO0_DO0/GPIO4_C| AH
WREN/GPIO3_B1 GPIO5_B2 6_C6 STN/GPIO6_C1
1 2 3 4 5 6 7 8 9
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10 12 13 14 15 16 17 18 19
A DDRO_A2 DDRO_A7 DDRO_A10 DDRO_A9 DDRO_DM2 DDRO_DQ17 DDRO_DQ23 DDRO_DQ4 A
B DDRO_AQ DDRO_AS DDRO_A8 DDRO_A14 DDR0_DQ16 DDR0_DQ19 DDRO_DQ21 DDRO_DQO B
© NP DDRO_AL DDRO_A6 NP DDRO_A13 DDRO_A15 NP DDRO_DQ22 DDRO_DQ1 NP C
D NP DDRO_RASN VsS4 NP DDRO_A11 VsSs NP DDRO_DQ20 VsS6 NP D
E NP DDRO_BA2 DDRO_A3 NP DDRO_ODTO DDRO_ODT1 NP DDRO_DMO DDRO_DQ5 NP E
F NP DDRO_CSIN DDRO_A4 NP DDRO_A12 DDRO_DQ18 NP DDRO_DQ2 DDRO_DQ3 NP F
G NP NC/DDRO_ACTN DDRO_ATO NP NC/DDRO_BGO NC/DDRO_BG1 NP DDRO_PZQ USB_AVDD_1V0 NP G
H NP DDRO_VREFAO DDRO_VREF NP DDRO_VDDAO DDRO_DTO1 NP DDRO_DTOO USB_AVSS1 NP H
J NP DDRO_VDD2 DDRO_VDD3 NP DDRO_VDD4 DDRO_VDD5 NP VSS16 VSS28 NP J
K VSS18 VSS19 VSS20 VsSs21 VSS22 VSS23 VSS24 VSS25 VSS26 VsS27 K
L VSS29 VSS30 VSS31 VSS32
M VSS35 VSS36 VSS37 VSS38
N VSS40 VSS41 VSS42 VSS43
P VSS45 EFUSE_VQPS
R VSS54
T VSS60
u VSS70
\Y% VSS74
w VSS17
Y NP APIO5_VDD APIO4_VDD EDP_AVDD_1V0
EDP_TP_OUT/SATA
AA NP APIO3_VDD NP NP EDP_AVDD_1V8| HDMI_AVDD_1V0 NP AA
EXT
UARTO_RTSN/GPIQ UARTO_CTSN/GPIQ
AB NP NP NC/SATA_TXP NC/SATA_TXN NP HDMI_REXT HDMI_HPD NP AB
c3 c2
SDIO0_PWREN/GP| EDP_CLK24M_INM
AC NP 12S_CLK/GPIO6_B NP NC/SATA_RXP NC/SATA_RXN NP EDP_REXT NP AC
_D4 _LLI_REXT
AD NP 12S_SCLK/GPIO6_4 12C2_SCL/GPIO6_ NP NP AD
AE NP 12S_SDI/GPIO6_A{ SPDIF_TX/GPIO6_| NP NP AE
12S_LRCK_TX/GPI]
AF NP 12C2_SDA/GPIO6_H NP NP AF
A2
12S_LRCK_RX/GPI(
AG | UARTO_TX/GPIO4_ 12S_SDOO0/GPIO6_4 12S_SDO2/GPIO6_/ HDMI_TCP | AG
AL
AH | SDIO0_D1/GPIO4_( UARTO_RX/GPIO4_{ I12S_SDO3/GPIO6_A 12S_SDO1/GPIO6_A HDMI_TCN AH
10 11 12 13 19
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20 21 22 23 24 25 26 27 28
12C1_SDA/SC_RST/!
A HOST1_DM NC/OTG_SUPER_T: USICDATA A
08_A4
SPI2_CSN1/SC_IO/G
B USB_AVSS4 HOST1_DP NC/OTG_SUPER_ USICSTROBE B
8_A3
SPI2_TXD/SC_CLK_|
© DDRO_DQ6 HOST2_TXRTUNE| NP HOST1_TXRTUNE] USB_AVSS2 OTG_ID USB_AVSS3 | PS2_DATA/GPIO8_A ©
GPIO8_B1
SPI2_CLK/SC_IO_T1{ SPI2_CSNO/SC_DET]|
D DDRO_DQ7 OTG_TXRTUNE NP OTG_VBUS PS2_CLK/GPIO8_A| NP GPIO7_A2 D
108_A6 IGPIO8_A7
UART3_RX/GPS_MA
12C1_SCL/SC_CLK/G EDP_HOTPLUG/GPI
E Vss7 USB_AVDD_1V8 | BS_JTAG_TRSTN|  BS_JTAG_TCK NP GPIO7_A4 HSADC_DO_T1/GPIQ E
8_A5 B3
AT
SPI2_RXD/SC_RST | UART3_RTSN/GPIO7 ISP_PRELIGHTTRIG
F USB_AVDD_3V3 BS_JTAG_TDI BS_JTAG_TDO NP GPIO7_A3 GPIO7_A6 F
GPIO8_BO 2 1_RXD/GPIO7_B6
ISP_FLASHTRIGIN/H
ISP_SHUTTERTRIG/
G BS_JTAG_TMS | GPIO8_A2/SC_DET NP PWM1/GPIO7_AL GPIO7_A5 NP NP HDMI_CEC_TL/GPIO| G
_TXDI/GPIO7_B7
co
UART3_CTSN/GPS_| UART2_TX/IR_TX/P
ISP_FLASHTRIGOUT| 12C5_SDA/EDPHDMI
H USICAVDD_1V2 NP PWMO/GPIO7_AO [ LK/GPS_CLK_T1/GP 12C4_SDA/GPIO7_( GPIO7_C5 3/EDPHDMI_CEC/GH H
1_CSNO/GPIO7_BS C_SDA/GPIO7_C3|
_B1 7.C7
UART3_TX/GPS_SIG| ISP_SHUTTEREN/SH 12C5_SCL/EDPHDMI| UART2_RX/IR_RX/P| PMUGPIO0_A2/DDR| PMUGPIO0_A1/DDR| PMUGPIO0_AO/GLOI
J APIO2_VDD 12C4_SCL/IGPI07_( J
ADC_D1_T1/GPIO7_|  CLK/GPIO7_B4 C_SCL/GPIO7_C4 M2/GPIO7_C6 0_RETEN _PWROFF L_PWROFF
PMUGPIO0_A3/DDRI
K NP NP NP NP NP NP NP PMUGPIO0_A4 K
1_RETEN
PMUGPIOO0_B2/OTP | PMUGPIOO0_B5/CLK
L APIO1_VDD PMUGPIO0_A5 PMUGPIO0_A6 PMUGPIO0_A7 PMUGPIOO0_BO PMUGPIO0_B1 PMUGPIO0_B3 L
uT M_IN
PMUGPIO0_C0/12C0, PMUGPIO0_CL/TEST PMUGPIO0_B7/12C0O
M PMU_VDD_1V0 PMUGPIO0_B6 PMUGPIO0_C2 TEST NPOR PMUGPIOO0_B4 M
CcL LKOUT/CLK_27M_T]| DA
N NP NP NP NP NP NP NP 0SC_XI 0SC_X0 N
P PUMIO_VDD ADC_IN1 12C3_SCL/GPI02_(| ADC_IN2 ADC_INO CLK32K XVSS PLL_AVSS PLL_AVDD_1vO | P
CIF_CLKOUT/HOST |
CIF_VSYNC/HOST_[ CIF_HREF/HOST_D7|
R ADC_AVDD_1V8 | CIF_D11/GPIO2_B7 REQ/TS_FAIL/GPIOZ 12C3_SDA/GPIO2_d CIF_D10/GPIO2_B¢ CIF_D1/GPIO2_B5| CIF_DO/GPIO2_B4 R
S_SYNC/GPIO2_B _VALID/GPIO2_B1
3
T NP NP NP NP NP NP NP T
CIF_D8/HOST_D4/T]
U DVPIO_VDD VSS8 U
6/GPI02_A6
CIF_CLKIN/HOST_W,
CIF_D5/HOST_D3/T§ CIF_D9/HOST_D5/TH
Y LCDC_VDD CK/GPS_CLK/TS_CL| LVDS_RBIAS Vv
3/GPI02_A3 7IGPIO2_A7
T/GPI02_B2
w NP NP NP NP NP NP NP W
CIF_D3/HOST_D1/TY CIF_D4/HOST_D2/TY| CIF_D2/HOST_DO/TH
Y VSS63 VSS10 Y
1/GPIO2_A1 2/GPI02_A2 0/GPI02_A0
LCDCO_HSYNC/GPI] LCDCO_DCLK/GPIO!
AA LVDS_AVDD_1V0 NP LCDCO_DEN/GPIOL | AA
DO 3
LCDCO_VSYNC/GPI
AB | HDMI_AVDD_1v8 | LVDS_AVDD_1V8 NP LVDS_AVDD_3V3 NP NP AB
D1
MIPI_TX/RX_AVDD_!
AC | MIPI_RX_AVDD_1V| MIPI_TX_AVDD_1V{ NP VSS11 MIPI_TX_D3P MIP_TX_D3N | AC
8
AD AVSS5 MIPI_RX_REXT | MIPI_TX/RX_REXT| AVSS6 NP AVSS7 MIPI_TX_D2P MIPI_TX_D2N | AD
AE NP NP MIPI_TX_REXT MIPI_TX_CLKP MIPI_TX_CLKN | AE
AF NP AVSS8 MIPI_TX_D1P MIPI_TX_D1N AF
AG HDMI_TX0P HDMI_TX1P HDMI_TX2P MIPI_TX_DOP MIP_TX_DON | AG
AH HDMI_TXON HDMI_TX1N HDMI_TX2N AH
20 21 22 23 24 25 26 27 28
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&E@BR +oc¢YAI 1 - ADPPET C $EACOA
2.5 Ball Pin Number Order
AAAJDR + oAl T OET Oi AAO |/ OAAO )1 A& Oi

Al DDRO_DQ25 Bl DDR1_DQ24

A2 | DDRO_DQ24 B2 DDR1_DQ25

A3 DDRO_DQ10 B3 DDRO_DM3

A4 DDRO_DQS3N B4 DDRO_DQS3

A5 DDRO_DQ9 B5 DDRO_DQ8

A6 | DDRO_DQ13 B6 DDRO_DQ14

A7 | DDRO_DQSIN B7 DDRO_DQS1

A8 DDRO_CASN B8 DDRO_CSON

A9 DDRO_BA1l B9 DDRO_WEN

Al10 DDRO_A2 B10 DDRO_AO

All DDRO_CKN B11 DDRO_CK

Al12 DDRO_A7 B12 DDRO_A5

Al13 DDRO_A10 B13 DDRO_AS8

Al4 DDRO_A9 B14 DDRO_A14

Al15 DDRO_DM2 B15 DDRO_DQ16

Al16 DDRO_DQ17 B16 DDRO_DQ19

Al7 DDRO_DQS2N B17 DDRO_DQS2

Al18 DDRO_DQ23 B18 DDRO_DQ21

Al19 DDRO_DQ4 B19 DDRO_DQO

A20 | DDRO_DQS0 B20 | DDRO_DQSON

A21 VSS B21 USB_AVSS

A22 HOST2_DM B22 HOST2_DP

A23 HOST1_DM B23 HOST1_DP

A24 NC B24 NC

A25 NC B25 NC

A26 | OTG_DM B26 | OTG_DP

A27 USIC_DATA B27 USIC _STROBE

A28 12C1_SDA/SC_RST/GPIO8_A4 B28 SPI2_CSN1/SC_I0/GPIO8_A3

Ci DDR1_DQ10 D1 DDR1_DQS3N

C2 | DDR1_DQ30 D2 DDR1_DQS3

C3 VSS D3 DDR1_DM3

C4 DDRO_DQ30 D4 NC

C5 | DDRO_DQ28 D5 DDRO_DQ26

C6 DDRO_DQ11 D6 VSS

C7 NC D7 NC

C8 DDRO_CKE1 D8 DDRO_BAO

(05°] DDRO_CKEO D9 VSS

C10 NC D10 NC

Cil1 DDRO_A1l D11 DDRO_RASN

C12 DDRO_A6 D12 VSS

C13 | NC D13 NC
Copyri @h&F2kou Rockchip Electronics Co., Ltd. 33
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Cl14 | DDRO_A13 D14 DDRO_A11

C15 | DDRO_A15 D15 VSS

Cl6 | NC D16 NC

C17 DDRO_DQ22 D17 DDRO_DQ20

C18 | DDRO_DQ1 D18 VSS

C19 NC D19 NC

C20 | DDRO_DQ6 D20 DDRO_DQ7

c21 HOST2_TXRTUNE D21 OTG_TXRTUNE

C22 NC D22 NC

C23 | HOST1_TXRTUNE D23 OTG_VBUS

C24 | USB_AVSS D24 PS2_CLK/GPIO8_A0

C25 | OTG_ID D25 NC

C26 | USB_AVSS D26 SPI2_CLK/SC_IO_T1/GPIO8_A6

c27 PS2_DATA/GPIO8_Al D27 SPI2_CSNO/SC_DET_T1/GPIO8_A7

C28 | SPI2_TXD/SC_CLK_T1/GPIO8 B1 D28 GPIO7_A2

El DDR1_DQ9 F1 DDR1_CKEO

E2 DDR1_DQ8 F2 DDR1_RESET

E3 DDR1_DQ28 F3 DDR1_DQ11

E4 DDR1_DQ26 F4 VSS

E5 NC F5 DDR1_DQ29

E6 DDRO_DQ27 F6 NC

E7 DDRO_DQ31 F7 DDRO_DQ29

ES8 DDRO_DQ12 F8 DDRO_DQ15

E9 DDRO_RESET F9 DDRO_DM1

E10 NC F10 NC

E1l1l DDRO_BA2 F11 DDRO_CSI1N

E12 DDRO_AS3 F12 DDRO_A4

E13 NC F13 NC

E14 DDRO_ODTO F14 DDRO_A12

E15 DDRO_ODT1 F15 DDRO_DQ18

E16 NC F16 NC

E17 DDRO_DMO F17 DDRO_DQ2

E18 DDRO_DQ5 F18 DDRO_DQ3

E19 NC F19 NC

E20 | VSS F20 USB_AVDD_3V3

E21 USB_AvVDD_1V8 F21 BS _JTAG_TDI

E22 BS_JTAG_TRSTN F22 BS JTAG_TDO

E23 BS JTAG_TCK F23 NC

E24 NC F24 SPI2_RXD/SC_RST_T1/GPIO8_BO

E25 I2C1_SCL/SC_CLK/GPIO8_A5 F25 GPIO7_A3

E26 GPIO7_A4 F26 GPIO7_A6

E27 UART3_RX/GPS_MAG/HSADC_DO_T1/ Fo7 UART3 RTSN/GPIO7 B2

GPIO7_A7 - -

E28 EDP HOTPLUG/GPIO? B3 28 ISP_PRELIGHTTRIG/SPI1_RXD/GPIO

- - 7_B6
Copyri @h&F2kou Rockchip Electronics Co., Ltd. 34



4

RK3288 Datasheet Re 2 .
G1 DDR1 _DQSIN H1 DDR1_CASN
G2 DDR1_DQS1 H2 DDR1_CSON
G3 NC H3 DDR1_CKE1l
G4 NC H4 DDR1_DQ13
G5 DDR1_DM1 H5 DDR1_DQ12
G6 DDR1_DQ27 H6 DDR1_DQ31
G7 NC H7 DDR1_RETLE
G8 DDRO_RETLE H8 NC
G9 NC H9 DDRO_VDD
G10 | NC H10 NC
G1l1 NC H11 DDRO_VREFAO
G12 DDRO_ATO H12 DDRO_VREF
G13 | NC H13 NC
G14 | NC H14 DDRO_VDDAO
G15 | NC H15 DDRO_DTO1
G16 | NC H16 NC
G17 DDRO_PZQ H17 DDRO_DTOO
G18 | USB_AvVDD_1VO0 H18 USB_AVSS
G19 NC H19 NC
G20 | BS_JTAG_TMS H20 USIC_AVDD_1Vv2
G21 | GPIO8_A2/SC_DET H21 NC
G22 NC H22 PWMO/GPIO7_AO
623 | PWMLGPIO? AL . UART3_CTSN/GPS_RFCLK/GPS_CLK _
- T1/GPIO7_B1
c24 | GPIO7 A5 Hoa ISP_FLASHTRIGOUT/SPI1_CSNO/GPI
- O7_B5
G25 | NC H25 I2C4_SDA/GPIO7_C1
26 | NC . I2C5_SDA/EDPHDMI_I12C_SDA/GPIO
7_C3
G27 ISP_SHUTTERTRIG/SPI1_TXD/GPIO7_ Ho7 GPIO7 C5
B7 -
G28 ISP_FLASHTRIGIN/EDPHDMI_CEC_T1/ . UART2_TX/IR_TX/PWM3/EDPHDMI_C
GPIO7_CO EC/GPIO7_C7
J1 DDR1_BA1l K1 DDR1_A2
J2 DDR1_WEN K2 DDR1_Al
J3 DDR1_CSI1N K3 NC
Ja VSS K4 NC
J5 DDR1_DQ14 K5 NC
J6 DDR1_DQ15 K6 NC
J7 NC K7 NC
J8 DDR1_VDD K8 NC
J9 VSS K9 NC
J10 NC K10 VSS
J11 DDRO_VDD K11 VSS
J12 DDRO_VDD K12 VSS
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J13 NC K13 VSS
Ji4 DDRO_VDD K14 VSS
J15 DDRO_VDD K15 VSS
J16 NC K16 VSS
J17 VSS K17 VSS
J18 VSS K18 VSS
J19 NC K19 VSS
J20 APIO2_VDD K20 NC
191 UART3_TX/GPS_SIG/HSADC _D1_T1/G K21 NG
P1O7_BO
J22 ISP_SHUTTEREN/SPI1_CLK/GPIO7_B4 K22 NC
J23 12C4_SCL/GPIO7_C2 K23 NC
124 12C5_SCL/EDPHDMI_I2C_SCL/GPIO7_ K24 NG
C4
J25 UART2_RX/IR_RX/PWM2/GPIO7_C6 K25 NC
J26 PMUGPIOO0_A2/DDRIO0_RETEN K26 NC
J27 PMUGPIOO0_A1/DDRIO_PWROFF K27 PMUGPIOO0_A3/DDRIO1_RETEN
J28 PMUGPIOO0_AO/GLOBAL_PWROFF K28 PMUGPIOO0_A4
L1 DDR1_CKN M1 DDR1_A6
L2 DDR1_CK M2 DDR1_A5
L3 DDR1_AO M3 DDR1_A7
L4 DDR1_BAO M4 VSS
L5 DDR1_BA2 M5 DDR1_A3
L6 DDR1_RASN M6 DDR1_A4
L7 NC M7 DDR1_ATO
L8 DDR1_VREFAO M8 DDR1 VREF
L9 DDR1_VDD M9 DDR1_VDD
L10 VSS M10 VSS
L11 VSS M11 VSS
L12 LOGIC_VDD M12 LOGIC_VDD
L13 VSS M13 VSS
L14 VSS M14 VSS
L15 VSS M15 GPU_VDD
L16 GPU_VDD M16 GPU_VDD
L17 GPU_VDD M17 GPU_VDD
L18 GPU_VDD M18 GPU_VDD
L19 GPU_VDD M19 GPU_VDD
L20 APIO1_VDD M20 PMU_VDD_1VO0
L21 PMUGPIOO0_A5 M21 PMUGPIOO0_CO0/12C0_SCL
L22 PMUGPIOO0_A6 M22 PMUGPIOO_B6
123 PMUGPIO0 A7 M23 PMUGPIO0_C1/TEST_CLKOUT/CLK 2
- ™ T1
L24 PMUGPIOO_BO M24 PMUGPIOO0_C2
L25 PMUGPIOO0_B1 M25 PMUGPIOO0_B7/12C0_SDA
L26 PMUGPIO0_B2/0TP_OUT M26 TEST
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L27 PMUGPIOO_B3 M27 NPOR
L28 PMUGPIOO0_B5/CLK27M_IN M28 PMUGPIOO_B4
N1 DDR1_AS8 P1 DDR1_A9
N2 DDR1_A10 P2 DDR1_A14
N3 NC P3 DDR1_A13
N4 NC P4 DDR1_Al1
N5 NC P5 DDR1_ODTO
N6 NC P6 DDR1_A12
N7 NC P7 NC
N8 NC P8 DDR1_VDDAO
N9 NC P9 DDR1_VDD
N10 | VSS P10 VSS
N1l | VSS P11 VSS
N12 LOGIC_VDD P12 LOGIC_VDD
N13 | VSS P13 VSS
N14 | VSS P14 VSS
N15 | VSS P15 VSS
N16 GPU_VDD P16 VSS
N17 GPU_VDD P17 VSS
N18 GPU_VDD P18 VSS
N19 GPU_VDD P19 EFUSE_VQPS
N20 NC P20 PUMIO_VDD
N21 NC P21 ADC _IN1
N22 NC P22 [2C3_SCL/GPIO2_CO0
N23 NC P23 ADC_IN2
N24 NC P24 ADC_INO
N25 NC P25 CLK32K
N26 NC P26 VSS
N27 OSC_XI P27 PLL_AVSS
N28 OSC_XO P28 PLL_AVDD_1VO
R1 DDR1_A15 T1 DDR1_DQ18
R2 DDR1_ODT1 T2 DDR1_DQ16
R3 DDR1_DM2 T3 NC
R4 VSS T4 NC
R5 DDR1_DQ19 T5 NC
R6 DDR1_DQ17 T6 NC
R7 NC T7 NC
R8 DDR1 _DTO1 T8 NC
R9 DDR1_VDD T9 NC
R10 | VSS T10 VSS
R11 LOGIC_VDD T11 LOGIC_VDD
R12 LOGIC_VDD T12 LOGIC_VDD
R13 | VSS T13 VSS
R14 | VSS T14 CPU_VDD
R15 | VSS T15 VSS
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R16 | VSS T16 VSS
R17 | VSS T17 VSS
R18 | VSS T18 VSS
R19 | VSS T19 VSS
R20 | ADC_AVDD_1V8 T20 NC
R21 | CIF_D11/GPIO2_B7 T21 NC
R22 CIF_CLKOUT/HOST_WKREQ/TS_FAIL/ 122 NG
GPIO2_B3
R23 | 12C3_SDA/GPIO2_C1 T23 NC
R24 | CIF_D10/GPIO2_B6 T24 NC
RS CIF_VSYNC/HOST_D6/TS_SYNC/GPIO 795 NG
2_B0
R26 | CIF_D1/GPIO2_B5 T26 NC
R27 | CIF_DO/GPIO2_B4 T27 LCDCO_DO0/LVDS_DOP/TRACE_DO
R28 C;:l_HREF/HOST_D?/TS_VALID/GPIOZ T28 LCDCO_D1/LVDS_DON/TRACE_D1
Ul DDR1_DQS2N V1 DDR1 DQ21
U2 DDR1_DQS2 V2 DDR1_DQ23
U3 DDR1_DQ22 V3 DDR1 _DQ1
U4 DDR1_DQ20 V4 VSS
us DDR1_DMO V5 DDR1_DQ6
U6 DDRL DQ3 V6 FLASH1_D1/HOST_D1/MAC_TXD3/S
- DIO1_D1/GPIO3 D1
U7 DDRL PZO V7 FLASH1_CSN2/HOST_D15/MAC_TXCL
- K/SDIO1_PWREN/GPIO4_B1
us DDR1_DTOO V8 FLASH1_VDD
U9 VSS V9 VSS
Uli0 | VSS V10 VSS
Ull LOGIC_VDD V11 VSS
ul2 LOGIC_VDD V12 VSS
Ul3 | VSS V13 VSS
ul4 | CPU_VDD V14 CPU_VDD
Uul5 | CPU_VDD V15 CPU_VDD
ul6 | CPU_VDD V16 CPU_VDD
U1z CPU_VDD V17 CPU_VDD
uil8 | CPU_VDD V18 CPU_VDD
U199 | CPU_VDD V19 CPU_VDD
u20 DVPIO_VDD V20 LCDC_VDD
uz21 SF_DWHOST_CKINN/TS_DSIGPIOZ_A V21 CIF_D5/HOST _D3/TS_D3/GPIO2_A3
U22 CIF_D6/HOST_CKINP/TS_D4/GPIO2_A V22 CIF_CLKIN/HOST_WKACK/GPS_CLK/
4 TS_CLKOUT/GPIO2_B2
U23 | CIF_D8/HOST_D4/TS_D6/GPIO2_A6 V23 CIF_D9/HOST _D5/TS _D7/GPIO2_A7
uz24 | VSS V24 LVDS_RBIAS
u25 LCDCO_D12/LVDS_D5P/TRACE_D12 V25 LCDCO_D14/LVDS_D6P/TRACE_D14
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u26 LCDCO_D13/LVDS_D5N/TRACE_D13 V26 LCDCO_D15/LVDS_D6N/TRACE_D15
LCDCO_D10/LVDS_CLKOP/TRACE_D1
u27 LCDCO_D2/LVDS_D1P/TRACE_D2 V27 0 - - -
LCDCO_D11/LVDS_CLKON/TRACE_D1
u28 LCDCO_D3/LVDS_D1N/TRACE_D3 V28 1 - - -
W1 DDR1_DQ4 Y1l DDR1_DQ2
W2 DDR1_DQO Y2 DDR1_DQ5
W3 NC Y3 DDR1_DQ7
FLASH1 DO/HOST_DO/MAC_TXD2/S
W4 NC Y4 — — _
DIO1_DO0/GPIO3_DO
FLASH1 _WRN/HOST_D11/MAC_CMD/
W5 NC Y5 - - -
GPI104_A5
W6 NC Y6 FLASHO_RDN/GPIO3_B2
FLASHO_CSN3/EMMC_RSTNOUT/GPI
W7 NC Y7 - -
03_C1
W8 NC Y8 GPIO3_C3/FLASHO_VOLTAGE_SEL
W9 NC Y9 FLASHO_VDD
W10 | VSS Y10 NC
W11 | VSS Y11 APIO5_VDD
W12 | VSS Y12 APIO4_VDD
W13 | VSS Y13 NC
W14 | VSS Y14 NC
W15 | VSS Y15 NC
W16 | VSS Y16 NC
W17 | VSS Y17 EDP_AVDD_1VO0
W18 | VSS Y18 VSS
W19 | VSS Y19 NC
W20 NC Y20 VSS
W21 NC Y21 CIF_D3/HOST_D1/TS D1/GPIO2_Al
W22 NC Y22 CIF_D4/HOST_D2/TS_D2/GPIO2_A2
W23 NC Y23 CIF_D2/HOST_DO/TS_DO0O/GPIO2_A0
W24 NC Y24 VSS
W25 NC Y25 LCDCO_D22/LVDS_CLK1P
W26 NC Y26 LCDCO_D23/LVDS_CLKIN
w27 LCDCO_D4/LVDS_D2P/TRACE_D4 Y27 LCDCO_D6/LVDS_D3P/TRACE_D6
w28 LCDCO_D5/LVDS_D2N/TRACE_D5 Y28 LCDCO_D7/LVDS_D3N/TRACE_D7
FLASH1 D2/HOST_D2/MAC_RXD2/S
AAl DDR1_DQSON AB1 N ~ -
- DIO1_D2/GPIO3_D2
FLASH1 D5/HOST_D5/MAC_TXD1/S
AA2 DDR1 _DQSO0 AB2 - - -
- DIO1_WRPRT/GPIO3_D5
FLASH1 D6/HOST_D6/MAC_RXDO0/SDI
AA3 - - - AB3 NC
01 BKPWR/GPIO3 D6
FLASH1 D7/HOST_D7/MAC_RXD1/SDI
AA4 - — - AB4 NC
O1_INTN/GPIO3_D7
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FLASH1_DQS/HOST_D14/MAC_COL/FL

FLASH1_CSNO/HOST_D12/MAC_RXC

AA5 AB5
ASH1__CSN3/GPIO4_BO LK/SDIO1_CMD/GPIO4_A6

apg | FLASHI_CSNI/HOST_D13/MAC_CRS/S Agg | FLASHO_DQS/EMMC_CLKOUT/GPIO3
DIO1_CLKOUT/GPIO4 A7 _C2

AA7 | UART1_TX/TSO_D1/GPIO5_B1 AB7 | NC

AA8 | NC AB8 | TSO_ERR/GPIO5_C3

AA9 | TSO_VALID/GPIO5_C1 AB9 | SDMMCO_D3/JTAG_TCK/GPIO6_C3

AA10 | NC AB10 | NC

AA11l | APIO3_VDD AB11 | UARTO_RTSN/GPIO4 C3

AA12 | EDP_TP_OUT/SATA REXT AB12 | UARTO_CTSN/GPIO4 C2

AA13 | NC AB13 | NC

AAl4 | NC AB14 | NC

AA15 | NC AB15 | NC

AA16 | NC AB16 | NC

AA17 | EDP_AVDD_1V8 AB17 | HDMI_REXT

AA18 | HDMI_AVDD_1VO AB18 | HDMI_HPD

AA19 | NC AB19 | NC

AA20 | LVDS_AVDD_1V0 AB20 | HDMI_AVDD_1V8

AA21 | NC AB21 | LVDS_AVDD_1V8

AA22 | LCDCO_DEN/GPIO1_D2 AB22 | NC

AA23 | LCDCO_HSYNC/GPIO1_DO AB23 | LVDS_AVDD_3V3

AA24 | LCDCO_DCLK/GPIO1_D3 AB24 | LCDCO_VSYNC/GPIO1 D1

AA25 | LCDCO_D16/LVDS_D7P/TRACE_CLK AB25 | NC

AA26 | LCDCO_D17/LVDS_D7N/TRACE_CTL AB26 | NC

AA27 | LCDCO_D8/LVDS_D4P/TRACE_D8 AB27 | LCDCO_D18/LVDS_D8P

AA28 | LCDCO_D9/LVDS_D4N/TRACE_D9 AB28 | LCDCO_D19/LVDS_D8N

acy | FLASHI_D3/HOST_DS/MAC_RXD3/SDI AD1 | FLASHIL_D4HOST_D4/MAC_TXDO/S
O1_D3/GPIO3_D3 DIO1_DET/GPIO3_D4

Ay | FLASHI_WP/HOST_CKOUTN/MAC_RXD Ay | FLASHL_CLE/HOST_D10/MAC_TXEN/
V/FLASHO_CSN4/GPIO4_Al FLASHO_CSN7/GPIO4_A4

ac | -ASHI_RDY/HOST_CKOUTPIMAC_MD AD3 | FLASHO D1/EMMC_D1/GPIO3_Al
CI/GPI04_A0 - - ~

AC4 | FLASHO_CSN2/EMMC_CMD/GPIO3_CO AD4 | FLASHO_CSN1/GPIO3_B7

AC5 | FLASHO_CSNO/GPIO3_B6 AD5 | NC

AC6 | NC AD6 | UART1_RTSN/TSO_D3/GPIO5_B3

Ay | SPIO_CSNOTSO_DS/UART4_RTSN/GP! ADy | SPIO_CLK/TSO_D4/UART4_CTSN/GP!
05_B5 O5_B4

AC8 | SDMMCO_CMD/GPIO6_C5 AD8 | SDMMCO_D2/JTAG_TDI/GPIO6_C2

AC9 | SDMMCO_VDD AD9 | GPIO4_D7

AC10 | NC AD10 | NC

AC11 | SDIOO_PWREN/GPIO4 D4 AD11 | 12S_SCLK/GPIO6_AO

AC12 | 12S_CLK/GPIO6_BO AD12 | 12C2_SCL/GPIO6_B2

AC13 | NC AD13 | NC

AC14 | NC AD14 | NC

AC15 | NC AD15 | NC
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AC16 | NC AD16 | NC

AC17 | EDP_CLK24M_IN/MIPI_LLI_REXT AD17 | NC

AC18 | EDP_REXT AD18 | NC

AC19 | NC AD19 | NC

AC20 | MIPI_RX_AVDD_1V8 AD20 | AVSS

AC21 | MIPI_TX/RX_AVDD_1V8 AD21 | MIPI_RX_REXT

AC22 | MIPI_TX_AVDD_1V8 AD22 | MIPI_TX/RX_REXT

AC23 | NC AD23 | AVSS

AC24 | VSS AD24 | NC

AC25 | LCDCO_D20/LVDS_D9P AD25 | MIPI_TX/RX_D3N

AC26 | LCDCO_D21/LVDS_D9N AD26 | AVSS

AC27 | MIPI_TX_ D3P AD27 | MIPL_TX_D2P

AC28 | MIPI_TX_ D3N AD28 | MIPI_TX_ D2N
AE1l FLASHL_RDN/HOST_D8/MAC_RXER/FL AF1 FLASHO _D3/EMMC_D3/GPIO3_A3

ASHO_CSN5/GPIO4_A2 - - -
AE2 FLASHL_ALEHOST_DS/MAC_CLK/FLA AF2 FLASHO_D4/EMMC_D4/GPIO3_A4
SHO_CSN6/GPIO4_A3 - - -

AE3 | FLASHO_DO/EMMC_DO0/GPIO3_A0 AF3 FLASHO D2/EMMC_D2/GPIO3_A2
AE4 | NC AF4 FLASHO_ALE/GPIO3_B3
AES5 ZZIO_TXD/TSO_DGIUART4_TX/GPIOS_ AF5 UART1 _RX/TSO_DO/GPIO5_BO
AE6 | TSO_CLK/GPIOS. C2 AFG SBPIYO_RXD/TSO_D?/UART4_RX/GPI05
AE7 | NC AF7 NC
AE8 | SDIOO_INTN/GPIO4_D6 AF8 SDIO0_BKPWR/GPIO4_D5
AE9 | SDIOO_WRPRT/GPIO4_D3 AF9 SDIO0_DET/GPIO4_D2

AE10 | NC AF10 | NC

AE1l | 12S_SDI/GPIO6_A3 AF11 | 12S_LRCK_TX/GPIO6_A2

AE12 | SPDIF_TX/GPIO6_B3 AF12 | 12C2_SDA/GPIO6_B1

AE13 | NC AF13 | NC

AE14 | NC AF14 | AVSS

AE15 | NC AF15 | AVSS

AE16 | NC AF16 | NC

AE17 | NC AF17 | AVSS

AE18 | NC AF18 | AVSS

AE19 | NC AF19 | NC

AE20 | MIPI_TX/RX_DOP AF20 | MIPI_TX/RX_DON

AE21 | MIPI_TX/RX_D1P AF21 | MIPI_TX/RX_D1N

AE22 | NC AF22 | NC

AE23 | MIPI_TX/RX_CLKP AF23 | MIPI_TX/RX_CLKN

AE24 | MIPI_TX/RX_D2P AF24 | MIPI_TX/RX_D2N

AE25 | NC AF25 | MIPI_TX/RX_D3P

AE26 | MIPI_TX_REXT AF26 | AVSS

AE27 | MIPI_TX_ CLKP AF27 | MIPIL_TX D1P

AE28 | MIPI_TX_CLKN AF28 | MIPI_TX_D1N
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AG1l | FLASHO_D6/EMMC_D6/GPIO3_A6 AH1 ELASHO_WP/EMMC_PWREN/GPIO3_B
AG2 | FLASHO _D7/EMMC_D7/GPIO3_A7 AH2 FLASHO_RDY/GPIO3_BO0O
AG3 | FLASHO_D5/EMMC_D5/GPIO3_A5 AH3 FLASHO_CLE/GPIO3_B4
AG4 | FLASHO_WRN/GPIO3 B5 AH4 UART1_CTSN/TSO_D2/GPIO5_B2
AG5 | SPI0O_CSN1/TSO_SYNC/GPIO5_CO AH5 SDMMCO_DECTN/GPIO6_C6
AG6 EZMMCO_CLKOUT/JTAG_TDO/GPIO6_ AH6 SDMMCO_D1/JTAG_TRSTN/GPIO6_C1
AG7 | SDMMCO_DO/JTAG_TMS/GPIO6_CO AH7 SDIOO0_D3/GPIO4_C7
AG8 | SDIOO_CLKOUT/GPIO4_D1 AHS8 SDIO0_CMD/GPI0O4_DO0
AG9 | SDIOO_D2/GPIO4_C6 AH9 SDIO0_DO/GPIO4_C4
AG10 | UARTO_TX/GPIO4_C1 AH10 | SDIOO_D1/GPIO4_C5
AG1l | I2S LRCK_RX/GPIO6_A1l AH11 | UARTO_RX/GPIO4_CO
AG12 | 12S_SDOO0/GPIO6_A4 AH12 12S_SDO3/GPIO6_A7
AG13 | 12S_SDO2/GPIO6_A6 AH13 12S_SDO1/GPIO6_A5
AG14 | EDP_TXO0OP AH14 | EDP_TXON
AG15 | EDP_TX1P AH15 | EDP_TX1N
AG16 | EDP_TX2P AH16 | EDP_TX2N
AG17 | EDP_TX3P AH17 | EDP_TX3N
AG18 | EDP_AUXP AH18 | EDP_AUXN
AG19 | HDMI_TCP AH19 | HDMI_TCN
AG20 | HDMI_TXOP AH20 | HDMI_TXON
AG21 | HDMI_TX1P AH21 | HDMI_TX1N
AG22 | HDMI_TX2P AH22 | HDMI_TX2N
AG23 | MIPI_RX_DOP AH23 | MIPI_RX_DON
AG24 | MIPI_RX_D1P AH24 | MIPI_RX_D1N
AG25 | MIPI_RX_CLKP AH25 | MIPI_RX_CLKN
AG26 | MIPI_RX_D2P AH26 | MIPI_RX_D2N
AG27 | MIPI_TX_DOP AH27 | MIPI_RX_D3N
AG28 | MIPI_TX_DON AH28 | MIPI_RX_ D3P

2.6 Power/ground 10 descriptions

4AAJZER + ocapiyx AOT O1T OT A Y/ EIT & Oi AOET 1
Group Ball # Descriptions

C3,D6,D9,D12,D15,D18,E20,U24,A21,Y24,AC24,F4,34
,J9,U9,J17,W10,K10,K11,K12,K13,K14, K15,K16,K17,
K18,k19,J18,L10,L11 ,L13,.14,L.15,M4,M10,M11,M13,
M14,Y18,N10,N11,N13,N14,N15,P10,P11,P13,P14,P1 Internal Logic Ground

Vs 5,P16,P17,P18,R4,R10,R13,R16,R17,R18,R19,T10,R1 and Digital 10 Ground
4,T13,Y20,T15,716,T17,T18,T19,V9,U10,R15,U13,V4,
V10,V11,V12,V13,W11,W12,W13,W14,W15,W16,W17
,W18,W19,P26
U14,U15,U16,U17,U18,U19,V14,V15,V16,V17,V18,V1

CPU_VDD Internal CPU core Power
9,714
LOGIC_VDD L12,M12,N12,P12,R12,T12,U12,R11,T11,Ull Internal Logic core Power Supply
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Group Ball # Descriptions
M15,L16,0.17,L18,L19,N16,N17,M16,M17,M18,M19,N1
GPU_VDD Internal GPU core Power Supply
8,N19
DDR3 Digital 10 Power Supply
DDRO_VDDAO H14
LPDDR2/3 Digital 10 Power Supply
DDR3 Digital 10 Power Supply
DDR1_VDDAO P8
LPDDR2/3 Digital 10 Power Supply
DDR3 Digital IO Power Supply
DDRO_VDD H9,J11,J12,J14,J15
LPDDR2/3 Digital 10 Power Supply
DDR3 Digital IO Power Supply
DDR1_VDD J8,L9,M9,P9,R9

LPDDR2/3 Digital 10 Power Supply

Internal PMU Domain Logic Power

PMU_VDD_1V0 M20
Supply
PMU Domain Digital 10 Power
PMUIO_VDD P20
Supply
APIO1_VDD L20 GPIO30 Digital IO Power Supply
APIO2_VDD J20 GPI101830 Digital 10 Power Supply
LCDC_VDD V20 LCDC Digital IO Power Supply
DVPIO_VDD u20 DVP Digital 10 Power Supply
Nand FlashO Digital 10 Power
FLASHO_VDD Y9
Supply
Nand Flash1 Digital 10 Power
FLASH1_VDD V8
Supply
SDMMCO_VDD AC9 SDMMCO Digital 10 Power Supply
APIO3_ VDD AAll WIFI Digital 10 Power Supply
APIO4_VDD Y12 AUDIO Digital IO Power Supply
APIO5_VDD Y11 BB Digital IO Power Supply
PLL_AVSS P27 PLL Analog Ground
PLL_AVDD_1VO P28 PLL Analog Power Supply
SAR-ADC/TSADC Analog Power
ADC_AVDD_1V8 R20
Supply
USB OTG2.0/Host2.0 Digital Power
USB_AVDD_1V0 G18
Supply
USB OTG2.0/Host2.0 Analog Power
USB_AVDD_1V8 E21
Supply
USB OTG2.0/Host2.0  Analog Power
USB_AVDD_3V3 F20
Supply
USB_AVSS H18,C24,C26,B21 USB Analog Ground
EFUSE_VDDQ P19 eFuse |0 Digital Power Supply
USIC 1.2V Transmitter Power
USIC_VDD_1V2 H20
Supply
EDP_AVDD_1VO0 Y17 eDP 1.0V Power Supply
EDP_AVDD_1V8 AAl7 eDP 1.8V Power Supply
HDMI_AVDD_1V0 AA18 HDMI 1.0V Power Supply

Copyri@h&EFalkou

Rockchip Electroni

, Ltd. 43



RK3288 Datasheet Re v .

Group Ball # Descriptions
HDMI_AVDD_1V8 AB20 HDMI 1.8V Power Supply
LVDS_AVDD_1VO0 AA20 LVDS 1.0V Power Supply
LVDS_AVDD_1V8 AB21 LVDS 1.8V Power Supply
LVDS_AVDD_3V3 AB23 LVDS 3.3V Power Supply

MIPI_TXRX_AVDD_1V8 AC21 MIPI TX/RX PHY 1.8V Power Supply
MIPI_TX_AVDD_1Vv8 AC22 MIPI TX PHY 1.8V Power Supply
MIPI_RX_AVDD_1V8 AC20 MIPI RX PHY 1.8V Power Supply
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2.7 Function IO description

Res
Pad# Ball# funcO funcl func2 func3 func4 g?)i S:t” Pull gttat 23‘3’;;

e
NPOR M27 npor | 2 up |
XIN24M N27 Xin24m | 2 NA |
XOuUT24M N28 xout24m (0] 2 NA (0]
TEST M26 test | 8 down |
CLK32K P25 clk32k 110 8 down |
PMUGPIOO0_AO/GLOBAL_PWROFF J28 gpio0a0 global_pwroff 110 8 down |
PMUGPIO0_A1/DDRIO_PWROFF J27 gpio0al ddrio_pwroff 110 8 down |
PMUGPIOO0_A2/DDRIO0_RETEN J26 gpio0a2 ddrioO_reten 110 4 up |
PMUGPIO0_A3/DDRIO1_RETEN K27 gpio0a3 ddriol_reten 110 4 up |
PMUGPIO0_A4 K28 gpio0a4 110 2 up |
PMUGPIO0_A5 L21 gpio0a5 110 2 up |
PMUGPIO0_A6 L22 gpio0a6 110 2 up |

PMU
PMUGPIOO0_A7 L23 gpio0a7 110 2 up |
PMUGPIOO0_BO L24 gpioOb0 110 2 up |
PMUGPIO0_B1 L25 gpio0b1 110 2 up |
PMUGPIO0_B2/OTP_OUT L26 gpioOb2 tsadc_int 110 2 down |
PMUGPIO0_B3 L27 gpioOb3 110 2 down |
PMUGPIOO0_B4 M28 gpioOb4 110 2 down |
PMUGPIOO0_B5/CLK27M_IN L28 gpioOb5 clk_27m 110 2 down |
PMUGPIO0_B6 M22 gpioOb6 110 2 down |
PMUGPIO0_B7/I2C0_SDA M25 gpio0b7 i2cOpmu_sda 110 2 up |
PMUGPIO0_CO0/12C0_SCL M21 gpio0cO i2cOpmu_scl 110 2 up |
PMUGPIOO0_C1/TEST_CLKOUT/CLK_27M_T1 M23 gpioOcl test_clkout clktl_27m 110 4 down |
PMUGPIO0_C2 M24 gpio0c2 110 2 up |
LCDCO_HSYNC/GPIO1_DO AA23 gpiold0 ledcO_hsync 110 8 down |
LCDCO_VSYNC/GPIO1_D1 AB24 gpioldl ledcO_vsync 110 8 down |
LCDCO_DEN/GPIO1_D2 AA22 gpiold2 lcdcO_den 110 8 down | repe
LCDCO_DCLK/GPIO1_D3 AA24 gpiold3 lcdcO_dclk 110 8 down |
CIF_D2/HOST_DO/TS_D0/GPI02_A0 Y23 gpio2a0 cif_data2 host_din0 hsadc_data0 110 8 down |
CIF_D3/HOST_D1/TS_D1/GPIO2_Al Y21 gpio2al cif_data3 host_din1 hsadc_datal 110 8 down |
n DVP

CIF_D4/HOST_D2/TS_D2/GPI02_A2 Y22 gpio2a2 cif_data4 host_din2 sadc_data2 110 8 down |
CIF_D5/HOST_D3/TS_D3/GPIO2_A3 V21 gpio2a3 cif_data5 host_din3 hsadc_data3 110 8 down |
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e
CIF_D6/HOST_CKINP/TS_D4/GPI02_A4 u22 gpio2a4 cif_dataé host_ckinp hsadc_data4 110 8 down |
CIF_D7/HOST_CKINN/TS_D5/GPIO2_A5 u21 gpio2a5 cif_data7 host_ckinn hsadc_data5 110 8 down |
CIF_D8/HOST_D4/TS_D6/GPI02_A6 u23 gpio2a6 cif_data8 host_din4 hsadc_data6 110 8 down |
CIF_D9/HOST_D5/TS_D7/GPIO2_A7 V23 gpio2a7 cif_data9 host_din5 hsadc_data7 110 8 down |
CIF_VSYNC/HOST_D6/TS_SYNC/GPIO2_B0 R25 gpio2b0 cif_vsync host_din6 hsadcts_sync 110 8 down |
CIF_HREF/HOST_D7/TS_VALID/GP102_B1 R28 gpio2bl cif_href host_din7 hsadcts_valid 110 8 down |
glF*CLKIN/HOST*WKACK/GPS*CLK/TS*CLKOUT/GPIOZ*B V22 gpio2b2 cif_clkin host_wkack gps_clk hsadc_clkout 110 8 down |
CIF_CLKOUT/HOST_WKREQ/TS_FAIL/GPIO2_B3 R22 gpio2b3 cif_clkout host_wkreq hsadcts_fail 110 8 down |
CIF_DO/GPIO2_B4 R27 gpio2b4 cif_data0 110 8 down |
CIF_D1/GP1O2_B5 R26 gpio2b5 cif_datal 110 8 down |
CIF_D10/GPIO2_B6 R24 gpio2b6 cif_datal0 110 8 down |
CIF_D11/GPIO2_B7 R21 gpio2b7 cif_datall 110 8 down |
12C3_SCL/GP102_CO0 P22 gpio2c0 i2c3cam_scl 110 2 up |
12C3_SDA/GPIO2_C1 R23 gpio2cl i2c3cam_sda 110 2 up |
FLASHO_DO/EMMC_DO/GPIO3_A0 AE3 gpio3a0 flash0_data0 emmc_data0 110 8 up |
FLASHO_D1/EMMC_D1/GPIO3_Al AD3 gpio3al flash0_datal emmc_datal 110 8 up |
FLASHO_D2/EMMC_D2/GPIO3_A2 AF3 gpio3a2 flashO_data2 emmc_data2 110 8 up |
FLASHO_D3/EMMC_D3/GPIO3_A3 AF1 gpio3a3 flashO_data3 emmc_data3 110 8 up |
FLASHO_D4/EMMC_D4/GPI03_A4 AF2 gpio3ad flash0_data4 emmc_data4 110 8 up |
FLASHO_D5/EMMC_D5/GPIO3_A5 AG3 gpio3a5 flash0_data5 emmc_data5 110 8 up |
FLASHO_D6/EMMC_D6/GPIO3_A6 AG1 gpio3ab flash0_data6 emmc_data6 110 8 up |
FLASHO_D7/EMMC_D7/GPIO3_A7 AG2 gpio3a7 flashO_data7 emmc_data7 110 8 up |
FLASHO_RDY/GPIO3_BO AH2 gpio3b0 flash0_rdy 110 4 up |
FLASHO_WP/EMMC_PWREN/GPIO3_B1 AH1 gpio3bl flashO_wp emmc_pwren 110 4 down | FLASHO
FLASHO_RDN/GPIO3_B2 Y6 gpio3b2 flashO_rdn 110 4 up |
FLASHO_ALE/GPIO3_B3 AF4 gpio3b3 flash0_ale 110 4 down |
FLASHO_CLE/GPIO3_B4 AH3 gpio3b4 flash0_cle 110 4 down |
FLASHO_WRN/GPIO3_B5 AG4 gpio3b5 flash0_wrn 110 8 up |
FLASHO_CSNO/GPIO3_B6 AC5 gpio3b6 flash0_csn0 110 4 up |
FLASHO_CSN1/GPIO3_B7 AD4 gpio3b7 flashO_csnl 110 4 up |
FLASHO_CSN2/EMMC_CMD/GPIO3_CO AC4 gpio3c0 flash0_csn2 emmc_cmd 110 4 up |
FLASHO_CSN3/EMMC_RSTNOUT/GPIO3_C1 Y7 gpio3cl flash0_csn3 emmc_rstnout 110 4 up |
FLASHO_DQS/EMMC_CLKOUT/GPIO3_C2 AB6 gpio3c2 flash0_dgs emmc_clkout 110 8 down |
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e
GPIO3_C3/FLASHO_VOLTAGE_SEL Y8 gpio3c3 110 4 down |
FLASH1_DO/HOST_DO/MAC_TXD2/SDIO1_D0/GPIO3_D0 Y4 gpio3d0 flash1_data0 host_dout0 mac_txd2 sdiol_data0 110 8 up |
FLASH1_D1/HOST_D1/MAC_TXD3/SDIO1_D1/GPIO3_D1 V6 gpio3d1l flash1l_datal host_doutl mac_txd3 sdiol_datal 110 8 up |
FLASH1_D2/HOST_D2/MAC_RXD2/SDIO1_D2/GPIO3_D2 AB1 gpio3d2 flash1l_data2 host_dout2 mac_rxd2 sdiol_data2 110 8 up |
FLASH1_D3/HOST_D3/MAC_RXD3/SDIO1_D3/GPI0O3_D3 AC1 gpio3d3 flashl_data3 host_dout3 mac_rxd3 sdiol_data3 110 8 up |
FLASH1_D4/HOST_D4/MAC_TXDO0/SDIO1_DET/GPIO3_D4 AD1 gpio3d4 flashl_data4 host_dout4 mac_txd0 sdiol_detectn 110 8 up |
EIéASH17D5/HOSTﬁDS/MACfTXDl/SDIO17WRPRT/GP|037 AB2 gpio3d5 flash1l_data5 host_dout5 mac_txd1l sdiol_wrprt 110 8 up |
EIESASHLDG/HOST*DGIMAC*RXDO/SDIOLBKPWR/GP|O3* AA3 gpio3d6 flash1l_data6 host_dout6 mac_rxd0 sdiol_bkpwr 110 8 up |
SLASHLDWHOST*DWMAC*RXD1/SDIOLINTN/GPIO3*D AA4 gpio3d7 flash1l_data7 host_dout7 mac_rxd1l sdiol_intn 110 8 up |
FLASH1_RDY/HOST_CKOUTP/MAC_MDC/GPIO4_A0 AC3 gpio4a0 flashl_rdy host_ckoutp mac_mdc lfe} 4 up |
EII‘OAE’T{WP/HOST*CKOUTN/MAC*RXDWFLASHO*CSNMG AC2 gpiodal flash1_wp host_ckoutn mac_rxdv flash0_csn4 110 4 up | FLASH1
FIA‘QSHLRDN/HoST*DS/MAC*RXER/FLASHO*CSNS/GP|04 AE1l gpiod4a2 flash1_rdn host_dout8 mac_rxer flash0_csn5 110 4 up |
gLASH17ALE/HOST7D9/MAC7CLK/FLASH07CSN6/GP|O47A AE2 gpio4a3 flashl_ale host_dout9 mac_clk flashO_csn6 110 4 up |
FIA‘QSHLCLE/HOST*DN/MAC*TXEN/FLASHO*CSNWGP|04 AD2 gpiodad flash1_cle host_dout10 mac_txen flash0_csn7 110 4 up |
FLASH1_WRN/HOST_D11/MAC_CMD/GPIO4_A5 Y5 gpio4as flashl_wrn host_dout11 mac_mdio 110 8 up |
ZL:?_‘1—CSNOIHOST—DIZ/MAC—RXCLK/SDIOl—CMD/GPIO AB5 gpio4ab flash1_csnO host_dout12 mac_rxclk sdiol_cmd 110 4 up |
gliAil;1_CSN1/HOST_D13/MAC_CRS/SDIO1_CLKOUT/GPI AAB gpioda7? flash1l_csnl host_dout13 mac_crs sdiol_clkout 110 4 up |
ZLQ(? H1_DQS/HOST_D14/MAC_COL/FLASHI__CSN3/GPIO AA5 gpio4b0 flash1_dgs host_dout14 mac_col flash1l_csn3 110 8 up |
%QSB'_‘ll—CSNZIHOST—DIS/MAC—TXCLK/SDIOl—PWREN/GP V7 gpio4bl flashl_csn2 host_dout15 mac_txclk sdiol_pwren 110 2 up |
UARTO_RX/GPIO4_CO AH11 gpio4cO uartObt_sin 110 2 up |
UARTO_TX/GPIO4_C1 AG10 gpio4cl uartObt_sout 110 2 down |
UARTO_CTSN/GPIO4_C2 AB12 gpio4c2 uartObt_ctsn 110 2 up |
UARTO_RTSN/GPIO4_C3 AB11 gpio4c3 uartObt_rtsn 110 2 up |
SDIO0_DO/GPIO4_C4 AH9 gpio4c4 sdio0_data0 110 4 up |
SDIO0_D1/GPI04_C5 AH10 gpio4cs sdio0_datal 110 4 up |
) - WIFI
SDIO0_D2/GPI04_C6 AG9 gpio4c6 sdio0_data2 110 4 up | (APIO3)
SDIO0_D3/GPIO4_C7 AH7 gpio4c7 sdio0_data3 110 4 up |
SDIO0_CMD/GPIO4_DO AH8 gpio4do sdio0_cmd 110 4 up |
SDIO0_CLKOUT/GPI04_D1 AG8 gpio4dl sdio0_clkout 110 4 down |
SDIOO_DET/GPIO4_D2 AF9 gpio4d2 sdio0_detectn 110 2 up |
SDIOO0_WRPRT/GPIO4_D3 AE9 gpio4d3 sdio0_wrprt 110 2 down |
SDIO0_PWREN/GPI04_D4 AC11 gpio4d4 sdio0_pwren 110 2 down |
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=
SDIO0_BKPWR/GPIO4_D5 AF8 gpio4d5 sdio0_bkpwr 110 2 down |
SDIOO_INTN/GPIO4_D6 AE8 gpio4ds sdio0_intn 110 2 up I
GPIO4_D7 AD9 gpio4d7 e} 2 up I
UARTL_RX/TSO_DO/GPIO5_BO AF5 gpio5ho uartlbb_sin ts0_data0 110 2 up I
UART1_TX/TSO_D1/GPIO5_B1 AA7 gpio5bl uartlbb_sout tsO_datal 110 2 down |
UARTL_CTSN/TSO_D2/GPIO5_B2 AH4 gpiosh2 uartibb_ctsn ts0_data2 ) 2 up I
UART1_RTSN/TS0_D3/GPIO5_B3 AD6 gpiosh3 uartibb_rtsn ts0_data3 110 2 up I
SPI0_CLK/TSO_D4/UART4_CTSN/GPIO5_B4 AD7 gpio5b4 spi0_clk ts0_data4 ﬁam‘ex‘)—m 110 2 up I
SPI0_CSNO/TSO_D5/UART4_RTSN/GPIO5_B5 ACT gpio5b5 spi0_csn0 ts0_datas ﬁa““exp—ns 10 2 up I BB
SPI0_TXD/TSO_D6/UART4_TX/GPIO5_B6 AE5 gpiosbs spi0_txd ts0_data6 partdexp_sou o |2 down [ (APIOS)
SPI0O_RXD/TS0_D7/UART4_RX/GPIO5_B7 AF6 gpio5b7 spi0_rxd tsO_data7 uartdexp_sin 110 2 up |
SPI0O_CSN1/TSO_SYNC/GPIO5_CO0 AG5 gpio5c0 spi0_csnl tsO_sync 110 2 up |
TSO_VALID/GPIO5_C1 AA9 gpio5cl tsO_valid 110 2 down |
TSO0_CLK/GPIO5_C2 AE6 gpio5c2 tsO_clk 110 2 down |
TSO0_ERR/GPIO5_C3 AB8 gpio5c3 tsO_err 110 2 down |
12S_SCLK/GPIO6_A0 AD11 gpio6a0 i2s_sclk 110 2 down |
12S_LRCK_RX/GPIO6_A1 AG11 gpio6al i2s_lIrckrx 110 2 down |
12S_LRCK_TX/GPIO6_A2 AF11 gpio6a2 i2s_lIrcktx 110 2 down |
12S_SDI/GPIO6_A3 AE11l gpio6a3 i2s_sdi 110 2 down |
12S_SDOO0/GPIO6_A4 AG12 gpio6ad i2s_sdo0 110 2 down |
12S_SDO1/GPIO6_AS AH13 gpio6as i2s_sdol 110 2 down I AUDIO
12S_SDO2/GPIO6_A6 AG13 gpio6a6 i2s_sdo2 Ife] 2 down 1 (APIO4)
12S_SDO3/GPIO6_A7 AH12 gpio6a7 i2s_sdo3 110 2 down |
12S_CLK/GP106_B0 AC12 gpio6b0 i2s_clk 110 4 down |
12C2_SDA/GPIO6_B1 AF12 gpio6bl iazcza”dio—Sd 10 2 up I
12C2_SCL/GPI0O6_B2 AD12 gpio6b2 i2c2audio_scl 110 2 up |
SPDIF_TX/GPIO6_B3 AE12 gpio6h3 spdif_tx ) 2 down I
SDMMCO_DO/JTAG_TMS/GPIO6_CO AG7 gpio6cO ngmcofda‘ jtag_tms 110 4 up I

Up
SDMMCO_D1/JTAG_TRSTN/GPIO6_C1 AH6 gpio6cl Z‘immco—dat jtag_trstn 110 4 Down(W I
version)
SDMMCO_D2/JTAG_TDI/GPIO6_C2 AD8 gpio6c2 :‘;mmco—da‘ jtag_tdi 10 4 up I SDMMCO
SDMMCO_D3/JTAG_TCK/GPIO6_C3 AB9 gpio6c3 :gmmco—da‘ jtag_tck 10 4 up I
SDMMCO_CLKOUT/JTAG_TDOI/GPIO6_C4 AG6 gpio6ca 3?mm°0—°'k° jtag_tdo o 4 down o
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=
SDMMCO_CMD/GPIO6_C5 AC8 gpio6cs sdmmc0_cmd 110 4 up |
SDMMCO_DECTN/GPIO6_C6 AH5 gpio6e6 f\dmmcofdem 110 2 up I
PWMO/GPIO7_A0 H22 gpio7a0 pwm_0 vop0_pwm vopl_pwm 110 2 down |
PWM1/GPIO7_Al G23 gpio7al pwm_1 110 2 down |
GPIO7_A2 D28 gpio7a2 110 2 down |
GPIO7_A3 F25 gpio7a3 110 2 down |
GPIO7_A4 E26 gpio7a4d 110 2 up |
GPIO7_A5 G24 gpio7a5 110 2 down |
GPIO7_A6 F26 gpio7a6 e} 2 up I
UART3_RX/GPS_MAG/HSADC_DO_T1/GPIO7_A7 E27 gpio7a7 uart3gps_sin gps_mag hsadc_data0 110 2 up |
UART3_TX/GPS_SIG/HSADC_D1_T1/GPIO7_BO J21 gpio7b0 ;‘3“39’35—“” gps._sig hsadc_datal 110 2 down I
UART3_CTSN/GPS_RFCLK/GPS_CLK_T1/GPIO7_B1 H23 gpio7bl ﬁamgps—m gps._riclk gps_clk 10 2 up I
UART3_RTSN/GPIO7_B2 F27 gpio7b2 ﬁansgps—“s usb_drwbus0 1o 2 up |
EDP_HOTPLUG/GPIO7_B3 E28 gpio7b3 usb_drvvbusl edp_hotplug 110 2 down |
ISP_SHUTTEREN/SPI1_CLK/GPIO7_B4 J22 gpio7b4 isp_shutteren spil_clk 110 2 down | a?%aﬁ
ISP_FLASHTRIGOUT/SPIL_CSNO/GPIO7_B5 H24 gpio7b5 ijtp—"aSh"igo spiL_csn0 10 2 up I
ISP_PRELIGHTTRIG/SPI1_RXD/GPIO7_B6 F28 gpio7h6 Ep—pre”ghmi spil_rxd 10 2 down I
ISP_SHUTTERTRIG/SPIL_TXD/GPIO7_B7 G27 gpio7b7 igs”—Sh“"emi spiL_txd 1o 2 down |
ISP_FLASHTRIGIN/EDPHDMI_CEC_T1/GPIO7_CO G28 gpio7co isp_flashtrigin Efphdmi—cedno 110 2 up I
12C4_SDAIGPIO7_C1 H25 gpio7cl i2catp_sda 110 2 up |
12C4_SCL/GPIO7_C2 J23 gpio7c2 i2catp_scl 110 2 up |
12C5_SDA/EDPHDMI_I2C_SDA/GPIO7_C3 H26 gpio7c3 i2c5hdmi_sda zdphdmiizc—Sd 10 2 up I
12C5_SCL/EDPHDMI_I2C_SCL/GPIO7_C4 J24 gpio7ca i2c5hdmi_scl edphdmii2c_scl 110 2 up I
GPIO7_C5 H27 gpio7c5 110 2 down |
UART2_RX/IR_RX/IPWM2/GPIO7_C6 J25 gpio7c6 uart2dbg_sin uart2dbg_sirin pwm_2 110 2 up |
UART2_TX/IR_TX/PWM3/EDPHDMI_CEC/GPIO7_C7 H28 gpio7c? ;Ja”Zdbgfsou uart2dbg_sirout pwm_3 ﬁgﬂ{‘dmi}ed 6} 2 up I
PS2_CLK/GPIO8_A0 D24 gpio8a0 ps2_clk sc_vccl8v 110 2 up |
PS2_DATA/GPIO8_A1l c27 gpio8al ps2_data sc_vce33v 110 2 up |
GPIO8_A2/SC_DET G21 gpio8a2 sc_detect lfe} 2 up | GPI0183
SPI2_CSN1/SC_IO/GPIO8_A3 B28 gpio8a3 spi2_csnl sc_io 110 2 up | (()APIOZ)
12C1_SDA/SC_RST/GPIO8_A4 A28 gpio8ad idz:lsens‘"—s sc_rst Tze) 2 up I
12C1_SCL/SC_CLK/GPIO8_A5 E25 gpio8as :2°1se"5°r—5° sc_clk 10 2 up I
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SPI12_CLK/SC_IO_T1/GPIO8_A6 D26 gpio8ab spi2_clk sc_io 110 2 down |
SPI2_CSNO/SC_DET_T1/GPIO8_A7 D27 gpio8a7 spi2_csn0 sc_detect 110 2 up |
SPI2_RXD/SC_RST_T1/GPIO8_B0O F24 gpio8b0 spi2_rxd sc_rst 110 2 down |
SPI2_TXD/SC_CLK_T1/GPIO8_B1 c28 gpiosbl spi2_txd sc_clk 110 2 down |
BSJTAGTMS G20 bsjtagtms | 2 up |
BSJTAGTRSTN E22 bsjtagtrstn | 2 up |
BSJTAGTDI F21 bsjtagtdi | 2 up |
BSJTAGTCK E23 bsjtagtck | 2 up |
BSJTAGTDO F22 bsjtagtdo o 2 N/A (@]
LVDS_DATAPO T27 Ilvds_padp0 lcdcO_data0 trace_data0 A NA
LVDS_DATANO T28 Ivds_padn0 lcdcO_datal trace_datal A NA
LVDS_DATAP1 u27 Ivds_padpl lcdcO_data2 trace_data2 A NA
LVDS_DATAN1 u28 Ivds_padnl lcdcO_data3 trace_data3 A NA
LVDS_DATAP2 w27 Ivds_padp2 lcdcO_datad trace_data4 A NA
LVDS_DATAN2 w28 Ilvds_padn2 lcdcO_data5 trace_data5 A NA
LVDS_DATAP3 Y27 Ivds_padp3 lcdcO_data6 trace_data6 A NA
LVDS_DATAN3 Y28 lvds_padn3 lcdcO_data7 trace_data7 A NA
LVDS_DATAP4 AA27 Ivds_padp4 lcdcO_data8 trace_data8 A NA
LVDS_DATAN4 AA28 lvds_padn4 lcdcO_data9 trace_data9 A NA
LVDS_CLKPO V27 Ivds_clkpO lcdcO_datal0 trace_datal0 A NA
LVDS_CLKNO V28 Ivds_clknO lcdcO_datall trace_datall A NA
LVDS_DATAP5 u25 Ivds_padp5 lcdcO_datal2 trace_datal2 A NA Lvps
LVDS_DATAN5 u26 lvds_padn5 lcdcO_datal3 trace_datal3 A NA
LVDS_DATAP6 V25 lvds_padp6 lcdcO_datal4 trace_datal4 A NA
LVDS_DATANG6 V26 lvds_padn6 lcdcO_datal5 trace_datal5 A NA
LVDS_DATAP7 AA25 Ivds_padp7 lcdcO_datal6 trace_clk A NA
LVDS_DATAN7 AA26 Ivds_padn7 lcdcO_datal?7 trace_ctl A NA
LVDS_DATAP8 AB27 Ivds_padp8 lcdcO_datal8 A NA
LVDS_DATANS AB28 Ivds_padn8 lcdcO_datal9 A NA
LVDS_DATAP9 AC25 Ivds_padp9 lcdcO_data20 A NA
LVDS_DATAN9 AC26 Ivds_padn9 lcdcO_data21 A NA
LVDS_CLKP1 Y25 Ivds_clkpl lcdcO_data22 A NA
LVDS_CLKN1 Y26 Ivds_clknl lcdcO_data23 A NA
ADC_IN2 P23 saradc_ain2 A NA SARADC
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ADC_IN1 P21 saradc_ainl A NA
ADC_INO P24 saradc_ain0 A NA
MIPI_TXRX_DON AF20 nm'p—'txrx—do A NA
MIPI_TXRX_DOP AE20 ;)“'p—'txrx—do A NA
MIPI_TXRX_D1P AE21 [T'p—'txrx—dl A NA
MIPI_TXRX_D1N AF21 ?“Lﬁxm—dl A NA
MIPI_TXRX_CLKN AF23 nm'p—'txrx—c'k A NA
MIPI_TXRX_CLKP AE23 'T'p—'txrx—c'k A NA
MIPI_TXRX_D2N AF24 nm'p—'txrx—dz A NA
MIPI_TXRX_D2P AE24 ;"'p—'txrx—dz A NA
MIPI_TXRX_D3N AD25 nm'p—'txrx—da A NA
MIPI_TXRX_D3P AF25 ?'p—'txrx—da A NA
MIPI_TXRX_REXT AD22 {“'p—'txrx—rex A NA
MIPI_TX_REXT AE26 mipi_tx_rext A NA
MIPI_TX_D3P AC27 mipi_tx_d3p A NA
MIPI_TX_D3N AC28 mipi_tx_d3n A NA MIPI
MIPI_TX_D2N AD28 mipi_tx_d2n A NA
MIPI_TX_D2P AD27 mipi_tx_d2p A NA
MIPI_TX_CLKP AE27 mipi_tx_clkp A NA
MIPI_TX_CLKN AE28 mipi_tx_clkn A NA
MIPI_TX_D1P AF27 mipi_tx_d1p A NA
MIPI_TX_DIN AF28 mipi_tx_d1n A NA
MIPI_TX_DON AG28 mipi_tx_don A NA
MIPI_TX_DOP AG27 mipi_tx_dop A NA
MIPI_RX_REXT AD21 mipi_rx_rext A NA
MIPI_RX_D3N AH27 mipi_rx_d3n A NA
MIPI_RX_D3P AH28 mipi_rx_d3p A NA
MIPI_RX_D2N AH26 mipi_rx_d2n A NA
MIPI_RX_D2P AG26 mipi_rx_d2p A NA
MIPI_RX_CLKP AG25 mipi_rx_clkp A NA
MIPI_RX_CLKN AH25 mipi_rx_clkn A NA
MIPI_RX_D1P AG24 mipi_rx_d1p A NA
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MIPI_RX_D1N AH24 mipi_rx_d1n A NA
MIPI_RX_DOP AG23 mipi_rx_dOp A NA
MIPI_RX_DON AH23 mipi_rx_don A NA
HDMI_TX2P AG22 hdmi_tx2p A NA
HDMI_TX2N AH22 hdmi_tx2n A NA
HDMI_TX1P AG21 hdmi_tx1p A NA
HDMI_TXIN AH21 hdmi_tx1n A NA
HDMI_TXO0P AG20 hdmi_txOp A NA

HDMI
HDMI_TXON AH20 hdmi_txOn A NA
HDMI_TCN AH19 hdmi_tcn A NA
HDMI_TCP AG19 hdmi_tcp A NA
HDMI_REXT AB17 hdmi_rext A NA
HDMI_HPD AB18 hdmi_hpd A NA
EDP_TP_OUT AA12 edp_tp_out A NA
EDP_REXT AC18 edp_rext A NA
EDP_CLK24M_IN AC17 idp—c'kz“m—i A NA
EDP_AUXN AH18 edp_auxn A NA
EDP_AUXP AG18 edp_auxp A NA
EDP_TX3P AG17 edp_tx3p A NA
EDP_TX3N AH17 edp_tx3n A NA eDP
EDP_TX2N AH16 edp_tx2n A NA
EDP_TX2P AG16 edp_tx2p A NA
EDP_TXIN AH15 edp_tx1n A NA
EDP_TX1P AG15 edp_tx1p A NA
EDP_TXOP AG14 edp_tx0p A NA
EDP_TXON AH14 edp_txOn A NA
DDR1_DQ7 Y3 ddr1_dq7 A NA
DDR1_DQ6 V5 ddrl_dq6 A NA
DDR1_DQ5 Y2 ddrl_dg5 A NA
DDR1_DQS0 AA2 ddr1_dgs0 A NA
DDR1
DDR1_DQSON AAL ddr1_dgsno A NA
DDR1_DQ4 w1 ddrl_dg4 A NA
DDR1_DQ3 U6 ddrl_dq3 A NA
DDR1_DQ2 Y1 ddrl_dq2 A NA
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DDR1_DQ1 V3 ddrl_dq1 A NA
DDR1_DQO w2 ddr1_dqo A NA
DDR1_DMO us ddr1_dmo A NA
DDR1_VREF M8 ddrl_vrefo P NA
DDR1_DQ23 V2 ddr1_dq23 A NA
DDR1_DQ22 U3 ddr1_dg22 A NA
DDR1_DQ21 Vil ddrl_dg21 A NA
DDR1_DQ20 U4 ddr1_dq20 A NA
DDR1_DQS2 u2 ddr1_dgs2 A NA
DDR1_DQS2N ul ddrl_dgn2 A NA
DDR1_DQ19 R5 ddrl_dql9 A NA
DDR1_DQ18 T1 ddr1_dq18 A NA
DDR1_DQ17 R6 ddr1_dq17 A NA
DDR1_DQ16 T ddrl_dql6 A NA
DDR1_DM2 R3 ddrl_dm2 A NA
DDR1_PZQ u7 ddrl_pzq A NA
DDR1_ATO M7 ddrl_ato A NA
DDR1_DTO1 R8 ddrl_dto1 A NA
DDR1_DTOO us ddrl_dto0 A NA
DDR1_ODT1 R2 ddrl_odtl A NA
DDR1_ODTO P5 ddrl_odto A NA
DDR1_A15 R1 ddrl_a15 A NA
DDR1_VREF V] ddr1_vrefl P NA
DDR1_A14 P2 ddrl_al4d A NA
DDR1_A13 P3 ddrl_al3 A NA
DDR1_A12 P6 ddrl_a12 A NA
DDR1_A11 P4 ddrl_all A NA
DDR1_A10 N2 ddrl_a10 A NA
DDR1_A9 P1 ddrl_a9 A NA
DDR1_A8 N1 ddrl_a8 A NA
DDR1_A7 M3 ddri_a7 A NA
DDR1_A6 M1 ddrl_a6 A NA
DDR1_A5 M2 ddrl_a5 A NA
DDR1_CK L2 ddrl_ck A NA
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DDR1_CKN L1 ddrl_ckn A NA
DDR1_A4 M6 ddrl_a4 A NA
DDR1_A3 M5 ddrl_a3 A NA
DDR1_A2 K1 ddrl_a2 A NA
DDR1_Al K2 ddrl_al A NA
DDR1_A0 L3 ddrl_a0 A NA
DDR1_BA2 L5 ddrl_ba2 A NA
DDR1_BA1l J1l ddrl_bal A NA
DDR1_BAO L4 ddrl_ba0 A NA
DDR1_RASN L6 ddrl_rasn A NA
DDR1_CASN H1 ddrl_casn A NA
DDR1_WEN J2 ddrl_wen A NA
DDR1_CSIN J3 ddrl_csnl A NA
DDR1_CSON H2 ddrl_csnO A NA
DDR1_CKE1 H3 ddrl_ckel A NA
DDR1_CKEO F1 ddr1_cke0 A NA
DDR1_RESET F2 ddrl_reset A NA
DDR1_VREFAO L8 ddrl_vref2 P NA
DDR1_RETLE H7 ddrl_retle A NA
DDR1_DQ15 J6 ddrl_dq15 A NA
DDR1_DQ14 J5 ddrl_dq14 A NA
DDR1_DQ13 H4 ddrl_dq13 A NA
DDR1_DQ12 H5 ddrl_dq12 A NA
DDR1_DQS1 G2 ddrl_dgsl A NA
DDR1_DQSIN G1 ddrl_dgsn1 A NA
DDR1_DQ11 F3 ddrl_dqll A NA
DDR1_DQ10 c1 ddrl_dq10 A NA
DDR1_DQ9 E1 ddrl_dq9 A NA
DDR1_DQ8 E2 ddr1_dqg8 A NA
DDR1_DM1 G5 ddrl_dml A NA
DDR1_VREF M8 ddrl_vref3 P NA
DDR1_DQ31 H6 ddrl_dq31 A NA
DDR1_DQ30 c2 ddrl_dq30 A NA
DDR1_DQ29 F5 ddrl_dq29 A NA
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DDR1_DQ28 E3 ddr1_dq28 A NA
DDR1_DQS3 D2 ddrl_dgs3 A NA
DDR1_DQS3N D1 ddr1_dgsn3 A NA
DDR1_DQ27 G6 ddr1_dq27 A NA
DDR1_DQ26 E4 ddr1_dq26 A NA
DDR1_DQ25 B2 ddr1_dq25 A NA
DDR1_DQ24 B1 ddr1_dq24 A NA
DDR1_DM3 D3 ddr1_dm3 A NA
DDRO_DM3 B3 ddro_dm3 A NA
DDRO_DQ24 A2 ddr0_dg24 A NA
DDR0O_DQ25 Al ddr0_dg25 A NA
DDR0_DQ26 D5 ddr0_dq26 A NA
DDRO_DQ27 E6 ddr0_dq27 A NA
DDRO_DQS3N A4 ddr0_dgsn3 A NA
DDRO_DQS3 B4 ddr0_dgs3 A NA
DDR0_DQ28 c5 ddr0_dq28 A NA
DDR0_DQ29 F7 ddr0_dq29 A NA
DDRO_DQ30 c4 ddr0_dq30 A NA
DDR0O_DQ31 E7 ddr0_dg31 A NA
DDRO_VREF H12 ddr0_vref3 P NA
DDRO_DM1 F9 ddr0_dm1 A NA

DDRO
DDRO_DQ8 B5 ddr0_dq8 A NA
DDRO_DQ9 A5 ddr0_dq9 A NA
DDR0O_DQ10 A3 ddr0_dq10 A NA
DDR0O_DQ11 (of3] ddr0_dg11 A NA
DDRO_DQS1N A7 ddr0_dgsn1 A NA
DDRO_DQS1 B7 ddr0_dgs1 A NA
DDRO_DQ12 E8 ddr0_dq12 A NA
DDR0O_DQ13 AB ddr0_dq13 A NA
DDRO_DQ14 B6 ddr0_dq14 A NA
DDRO_DQ15 F8 ddr0_dq15 A NA
DDRO_RETLE G8 ddr0_retle A NA
DDRO_VREFAO H11 ddr0_verf2 P NA
DDRO_RESET E9 ddr0_reset A NA
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DDRO_CKEO c9 ddr0_cke0 A NA
DDRO_CKE1 cs ddr0_ckel A NA
DDRO_CSON B8 ddr0_csn0 A NA
DDRO_CSIN F11 ddr0_csn1 A NA
DDRO_WEN B9 ddr0_wen A NA
DDRO_CASN A8 ddr0_casn A NA
DDRO_RASN D11 ddr0_rasn A NA
DDRO_BAO D8 ddr0_ba0 A NA
DDRO_BA1 A9 ddr0_bal A NA
DDRO_BA2 E11l ddr0_ba2 A NA
DDRO_AO B10 ddr0_a0 A NA
DDRO_A1 c11 ddr0_a1l A NA
DDRO_A2 A10 ddr0_a2 A NA
DDRO_A3 E12 ddr0_a3 A NA
DDRO_A4 F12 ddr0_a4 A NA
DDRO_CKN All ddr0_ckn A NA
DDRO_CK B11 ddro_ck A NA
DDRO_A5 B12 ddr0_a5 A NA
DDRO_A6 c12 ddr0_a6 A NA
DDRO_A7 Al2 ddr0_a7 A NA
DDRO_A8 B13 ddr0_a8 A NA
DDRO_A9 Al4 ddr0_a9 A NA
DDRO_A10 A13 ddr0_a10 A NA
DDRO_A11 D14 ddr0_all A NA
DDRO_A12 Fl14 ddr0_al2 A NA
DDRO_A13 c14 ddr0_a13 A NA
DDRO_A14 B14 ddr0_a14 A NA
DDRO_VREF H12 ddr0_vrefl P NA
DDRO_A15 C15 ddr0_a15 A NA
DDRO_ODTO El4 ddr0_odt0 A NA
DDRO_ODT1 E15 ddr0_odt1 A NA
DDRO_DTOO H17 ddr0_dto0 A NA
DDRO_DTO1 H15 ddr0_dto1 A NA
DDRO_ATO G12 ddr0_ato A NA
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DDRO_PZQ G17 ddro_pzq A NA
DDRO_DM2 A15 ddro_dm2 A NA
DDRO_DQ16 B15 ddr0_dq16 A NA
DDRO_DQ17 A16 ddro_dq17 A NA
DDRO_DQ18 F15 ddr0_dq18 A NA
DDRO_DQ19 B16 ddr0_dq19 A NA
DDRO_DQS2N A17 ddro_dgsn2 A NA
DDRO_DQS2 B17 ddro_dgs2 A NA
DDRO_DQ20 D17 ddr0_dq20 A NA
DDRO_DQ21 B18 ddro_dg21 A NA
DDRO_DQ22 c17 ddro_dg22 A NA
DDRO_DQ23 A18 ddr0_dq23 A NA
DDRO_VREF H12 ddr0_vrefo P NA
DDRO_DMO E17 ddro_dmo A NA
DDRO_DQO B19 ddro_dqo A NA
DDRO_DQ1 cis ddro_dg1 A NA
DDRO_DQ2 F17 ddro_dq2 A NA
DDRO_DQ3 F18 ddr0_dq3 A NA
DDRO_DQ4 A19 ddro_dg4 A NA
DDRO_DQSON B20 ddro_dgsn0 A NA
DDRO_DQS0 A20 ddro_dqs0 A NA
DDRO_DQ5 E18 ddr0_dqs A NA
DDRO_DQ6 c20 ddro_dq6é A NA
DDRO_DQ7 D20 ddro_dqg7 A NA
USBHOST2_DP B22 usbhostl_dp A NA
USBHOST2_DM A22 usbhostl_dm A NA LTJlsBHOS
USBHOST2_TXRTUNE c21 zzzhos{lﬂ” A NA
USBHOST1_DP B23 usbhost1_dp A NA
USBHOST1_DM A23 usbhostl_dm A NA ggBHOS
USBHOSTL_TXRTUNE c23 zzzhos{lﬂ” A NA
USBOTG_ID c25 usbotg_id A NA
USBOTG_VBUS D23 usbotg_vbus A NA
USBOTG
USBOTG_DP B26 usbotg_dp A NA
USBOTG_DM A26 usbotg_dm A NA
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USBOTG_TXRTUNE D21 ﬁzbmg—tx"” A NA
USIC_STROBE B27 usic_strobe A NA
usiC
USIC_DATA A27 usic_data A NA
Notes
Pad types I = input , O = output I/ 0 = input/output (bidirectional) |,
AP = Analog Power , AG = Analog Ground
DP = Digital Power , DG = Digital Ground
A = Analog
Out put Drive streng&htihe ceamgfiegtrabival uiet in this table. Unit is mA , only Digital I O
Reset state: I = input without any pulll resistor O = output
I't is die locatifheftRewedesammlae¢gs,all the related | Os are always in |left side of die
Power supply means that all the related IItQsplaer ep oiwe rtshiasr el Q npcolwedre dd,o ntahieny. alrfe ntuonnect ed
- The pull wup/pull down is configurable.
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Thi s -cshuabpt er wil |l f ocewds foum ctth eo nd edteasiclr i pti on of
di fferent interface.
4AAdBR + o Uiy A£O01T ACET T AAOGAOEPOEIT 1EOO
Interface Pin Name Direction Description
XIN24M | Clock input of 24MHz crystal
XOUT24M (0] Clock output of 24MHz crystal
CLK32K | Clock input of 32.768KHz
NPOR | Chip hardware reset
SECURITYSEL | Security solution selection
Misc )
clk_27m | External 27MHz clock input
Request signal to external PMIC for power down CPU
global _pwroff (0] subsystem with qual  -core Cortex -A17 or power down SoC
Core logic w/o Cortex -A17 subsystem and PMU logic
ddrio_pwroff (0] Request signal to external PMIC for power down DDR 10
ddrio0_reten O DDRO IO retention control
ddriol_reten O DDR1 IO retention  control
tsadc_int (0] TSADC trigger to shut down chip
Interface Pin Name Direction Description
jtag_trstn | JTAG interface reset input
jtag_tck | JTAG interface clock input/SWD interface clock input
jtag_tdi | JTAG interface TDI input
jtag_tms 110 JTAG interface TMS input/SWD interface data out
jtag_tdo (0] JTAG interface TDO output
Interface Pin Name Direction Description
trace_clk (0] Cortex -Al7 ETM trace port clk
ETM Trace trace_ctl (0] Cortex -Al7 ETM trace port control
trace_data i(i=0~ 15) (0] Cortex -Al7 ETM trace port data
Interface Pin Name Direction Description
sdmmc 0_clkout O sdmmc card clock.
sdmmc 0_cmd 110 sdmmc card command output and reponse input.
SD/MMC Host -
Controller ?Id:rgr'EE ;J_data ! 110 sdmmc card data input and output.
sdmmc 0_detect n | sdmmc card detect signal, a 0 represents presence of
card.
Interface Pin Name Direction Description
SDIO Host sdio x_clkout (x=0, 1) o sdio card clock.
Controller sdiox_cmd (x=0, 1) 1/0 sdio card command output and reponse input.
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(2 channel) sdiox_data i ; ;
(i=0 ~3) (x=0, 1) 110 sdio card data input and output.
sdio x_detectn (x=0, 1) | sdio card detect signal, a O represents presence of card.
sdiox_wrprt (x=0, 1) | sdio card write protect signal, a 1 represents write is
protected.
sdiox_pwren (x=0, 1) (0] sdio card power -enable control signal
sdiox_intn (x=0, 1) O sdio card interrupt indication
sdiox_bkpwr (x=0, 1) (0] the back -end power supply for embedded device
Interface Pin Name Direction Description
emmc_clkout O emmc card clock.
emmc_cmd 110 emmc card command output and reponse input.
eMMC emmc_data i .
Interface (i=0 ~7) 110 emmc card data input and output.
emmc_pwren (0] emmc card power -enable control signal
emmc_rstnout (0] emmc card reset signal
Interface Pin Name Direction Description
DDRx_CK(x=0, 1) (0] Active -high clock signal to the memory device.
DDRx_CK_N(x=0, 1) (0] Active -low clock signal to the memory device.
DDRx_CKEi (i=0,1) Active -high clock enable signal to the memory device for
- O .
(x=0, 1) two chip select.
DDRx_CSNi (i=0,1) o Active -low chip select signal to the memory device.
(x=0, 1) AThere are two chip select.
DDRx_RASN(x=0, 1) (0] Active -low row address strobe to the memory device.
DDRx_CASN(x=0, 1) (0] Active -low column address strobe to the memory device.
DDRx_WEN(x=0, 1) (0] Active -low write enable strobe to the memory device.
DDRx_BA[2:0] (x=0, 1) Bank address signal to the memory device.
D?RX—ADDR[J'S:O] Address signal to the memory device.
DMC (x=0, 1)
(2 channel) DDRx_DQ[31:0] (x=0, 1) 110 Bidirectional data line to the memory device.
DDRx_DQS[3:0] (x=0, 1) /o g\ctlye -high bidirectional data strobes to the memory
evice.
DDRx_DQS_B[3:0] /o Active -low bidirectional data strobes to the memory
(x=0, 1) device.
DDRx_DM[3:0] (x=0, 1) O Active -low data mask signal to the memory device.
(I?(EORXI)ODT' (i=0.1) O On-Die Termination output signal for two chip select.
DDRx_RETEN(x=0, 1) | Active -low retention latch enable input
DDRx_RESET(x=0, 1) (0] DDR3 reset signal to the memory device
E(EEXE;IREFI (i=0.12,3) 110 Reference Voltage input for three regions of DDR IO
DDRx_PZQ(x=0, 1) 110 ZQ calibration pad which connects 240ohm o 1% resistor
Interface Pin Name Direction Description
NandC flash x_wp (x=0, 1) O Flash write -protected signal
(2 channel) flash x_ale (x=0, 1) 0 Flash address latch enable signal
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