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Chapter 1  Introduction

1.1 Overview

PX30s a -phergfhor manceo@epapd i cati on pr oc e spseorrs odneasli gmoebdi |f
internet device and other digital mul ti media applice

Many embedded power f ul ahraprrdowalrddeqetnigminzees per f or mance
end appl iPX8Bt®iugmp.orts ailfmaoastatf H.I1264 H6868@defrpoy H. 265
decodetO®®@WBOf ps, also support H. 264 enceqduearl ibtyy 1JOPBEDG
encoder/ decoder.

EmbeddreRIMG31-2EEGPU makP&X80ompl etely compati bl e with Ope
1.1/ 320/DirextXL9 _QGpeB L and VulSkaercilal0 2D hardware er
maxi mi ze display performance and provide very smootf

PX3Bas hpagrhf or maneenak maemer §y ace
(DDRDDRBDDR LPDDR2/ LPDDR3) capable of sustaining dem
bandwi.dt hs

1.2 Features

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

1.2.1 Microprocessor
Quadore ARM-A3bBCP X

B

Ful |l i mpl ement ation of t-lei ARMracthionestetre v38
ARM Neon Advanced SIMD (single instruction, multing
medi ad ani gnal processing computation

., ARMv8 Cryptography Extensions

., Il porder pipeline wit-hssyemetrmeosduahstructions

256 KBidied system L2 cache
I nclude VFP v3 hardware to spurpgoirdi e ngp er atnido rdso u k
I ntegrated 32KBibh tashey 32KB Ll1-wadyt secaalsesowi tah i
Trust Zone technol ogy support
Separate power domains for CPU core system to supp
externally turn on/off based on different applicat

A PD_A3B1sc€Cor t-A%5 + Neon + FPU + L1 |1 /D Cache

A PD_A35 1: 2nAdA3BoMNtemn + FPU + L1 |1/ D Cache

A PD_A353d CorA%% + Neon + FPU + L1 1/D Cache

A PD_A3%4t Bor t-A%5 + Neon + FPU + L1 1/D Cache
., One isolated voltage domain to support DVFS
1.2.2 Memory Organ ization

nternahi pnmemory
Boot ROM

SYSTESMRAMDN th
PMU_SRAM in t

e voltage domain of VD_LOGI C
he voltage domain of VD_PMU for | ov

> > >

xternalhiefmemory
DDRBDDR3L/ DDR4//L PDmRR 2
SPI Fl ash
e MMC
SD Card

T > > > M

Copyright 201 8 ©Fu zhou Rockchip Electronics Co., Ltd. -7 -
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A 8bits Async Nand FIl ash

A 8bits toggle Nand Fl ash

A 8bit ONFI Nand Flash
1.2.3 Internal Memory

nternaRomBoot

> =

Support system boot from the following device:
E SPI Flash interface
E eMMC interface
E SDMMC interface
E Toggle Nand Fl ash
E Async Nand FlLash
A Support system code fdolwndwiandg biyn ttehref ac e:
E USB OfTBGter(fRewi ce mode)

SYSTERAM
A Size&B

PMUSRAM
A Si zekB

1.2.4 External Memory or Storage device
Dyna mi ¢ Ménnoerryf ace DODRBR3 /DDR4/ ULPDIRR3

A Compatible with JEDEC standards
A Compatible wi6 GODDIRRI®O (DDR4A600DPDMRRL06MA PDR-
1600
A Supp®Br2bit dat a2 wianks (chip selects), max 4GB ad
rank; total addr4GB({max spalceo i s
A Low power modes, sdwown aasndpesiedefsh for SDRAM
A Compensation forabdavdridaebhgsl atencies through
pipelines
Programmabl e output and ODT i mpedance with dynan
, eMMQnterface
A Compatibl e wi tiNnANDt ainndtaerrdf ac e
A Compatible with eMMC specification 4.41, 4.51, E
A Support thrbkbesdwithlitthpi 4 -bi t 8
A Support up to HS200; but not support CMD Queue
., SD/ MM@terface
A Compatible with SD®BL 0, MMC ver 4.
A Data bus wbdtb is
., Nand FIlnash face
A Support nasidin@sdhach chabne® #Hbanks
A Support ONFir ofwous Flash I nter&mictep ®mamkschannel
A Support Toggle Flash InBéi,upcdbam&sh channel
A Supportnaln@MAash in async or sync mode
A Up tobi7tcbKIBar dware ECC
A For DRRd ash, support DLL bypass and 1/ 4 or 1/ 8

cl ock r7abtMHzi s
For asgmdl ash, support configurable interface ti.
8bit/ cycl e

1.2.5 System Component

CRU (clock & reset unit)

5

Copyright 201 8 ©Fu zhou Rockchip Electronics Co., Ltd. -8-
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A Support clock gatiinmg vé @dmutad olc ofmpronent s

A One oscillator wiitnpu24MHz cl ock

A Support gl-obaktsobhtr odhifmal svd oil red irveisdeuta If osro feta c |
component

PMU(power management wunit)

A 3 separate vol (¥DeCOBmMAVDsSLOGI C/ VD_PMU)

A l14separate pmawerrs,dovhi ch can be power wup/down by
di fferent application scenes

A- Mul t icpind i guwoarbki enodes to save power by different
automatic clock gating control or power domain c

Ti mer

A SiGdits twimeh si mtbearsred oper at isoenc ufroer anpopnl i cat i on

A Twobsdbits twimeh si ntbearsredptoper ati on for secure appl

A Support two operat-romnmogesddfueed count

A Support timer work state checkabl e

., PWwWM

A Eigbamchip RWMSMO~PWMTHt i ntebasi@d operati on

A Programmabd ®alped operation to bus cldck and then

A Embeddee@i3d2 timer/ counter facility

A Support capture mode

A Support continuoushmbdmode one

A Provides refeamadoepmbdearicywd edeuitayr m

A Optimized #ploircdtRi amarpp for PWM3 and PWM7

Wat chdog

A 32bit watchdog counter

A Counter counts down from a preset value to 0 to
ti meout

A WDT can perform two types of operations when tin
E Generate arsgstem
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 defiraregles of main timeout period

A One Watchdogsdmarranpopn i cat i on

A One Watchdog for secure application

I nterrupt Controll er

A Support 3 PPl intet?2®pPl soteceupmdsources input
component s

A Support 16 -tsroifggvearred i nterrupts

A Two interr wgtnFdwt mntd nl RQ)orsap@orattA3tsy, fbot h are
|l olwevel sensitive

A Support different interrupt priority for each ir
sof t wamrmegr ammabl e

. DMAC

A Miccode programming based DMA

A The specific instruction set piogi ®&M&\ traxsbielr st

A Linked Iist DMA function is sgapberedriaaséempl et

A Support internal instruction cache

A Embedded DMA manager thread

A Support data transfer-ttom@mscr w,i tretrmpeemnpirpgher al |,

peri phteemamor y

Copyright 201 8 ©Fu zhou Rockchip Electronics Co., Ltd. -9-
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A Signals the occurrence of various DMA events usi
A Mapping relationship between each channel and di
soft wamregrammabl e
A Onembedded DMA controller for system
A DMAC features:
E 8channels totally
E 23hardware request from peripherals
E 2 interrupt outoput
E Dual APB sl ave interf aureatfioodhesegnated asnbiegur
noisecur e
E Suppdrustzone technology and programmabl e secu
channel
Secure system
A Trust doansesTd it ®d Execution Environment (TEE) for t
components
E CortAX5, support secsugduryi taymwdmmbder, switch by s
E System g®mMAICal support some dedicated channel s
mo d e
E Secure OTP, only can beA3abc dens sseedc ubryed Greoedee x e
key reader bl ock
E SYSTEM_SRAdMart of space is addressed only in s
i s sof-pwageammabl e together with TZMA (TrustZo
E eight secure address space in DDR erdiacddr ¢dhe
for each address scope is configurable, maxi mu
supported
A Cipher engine
E Suppd®rHAL, SHRA6/ 224 ;51HA3BIBSwWi th hardware paddin
E SuppdHMAC SHAL, SHA6, -SHR, MD5 with hardware pa
E SupportlZA,ﬁESAE[SZ ARS@&ncrypt & decrypt cipher
E Supp rEtS T8DESBi pher
E Suppo AES ECB/ CBC/ OFB/ CFB/ CTR/-BAS/ EWMALC CCM/ GC
mo d e
E Support DES/ TDES ECB/ CBC/ OFB/ CFB mode
E Support up to 4M®Otéh eomatsi PKIA foprer RSA/OEGC
E Support hardware key loader framceschpbe ®cORer w
devices, incluAd3bng Cortdex
A Support data scrambling for DDR3/ DDR3L/ DDR4/LPDD
A Support up to 256 bits TRNG Output
A Suppwmretcure OTP
A Suppacsretc ureot
A Suppacsretc udeebug

1.2.6 Video CODEC

. Vid®ecoder
A Reatli me decoding,oH. MBEG H. YBBVGIEVC,
A H.264/B&¥€e/ Mai n/ Hid@h @i pvEd@BOf p s
A H.265/ HEVC Mai @ 1oOvdlruopf illoe8 @B O f p s
A VP8, up to 1080P@60fps
A MPE@, |1 SO/ | EQ,144P98. 0OASP®L0 up to 1080P@60fpps
A VG1, SP@ML, MP@HB, AP@L® 1080P@60fps
A MVC is suppsesetdedn H.264 or H.265, up to 1080P@6(
Vi d&ocoder
A Support WHi.®2é6d emao dBer/ MP/ HP.@l ev el
A Resolution and frame 2rOxtle 8a0r@3 OUFEP St o
A 1x1080p@30fps or 2x720p@30fps encoding

Copyright 201 8 ©Fu zhou Rockchip Electronics Co., Ltd. - 10 -
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1.2.7 JPEG CODEC
JAPEG decoder

v

A
A

A

> N

Decoder size is from 48x48 to 8176x8176(66. 8Mpi X
Support RDPE&gi on of i mage) decode

Graphics Engine

D Graphics Engine:

SuppoDitrect X91 B F
Suppo@pen@&lS 1. 1,
SuppovVul kan 1.0

Support OpenCL 2.0 Full Profile

D Graphics Engine:

Data for mat

- Support i RGBBIRGBIEBBB56RGB4444/ RGBBBHAAYUVA 2
Support input of YUV422SP1l0Ob3ibti/asWyY420SP10bit ()
Support outREIGBItRCBIEBRBEB56RGB4444/ RGB5551/ YUV420/
Pi xFolr mat conversion, BT. 601/ BT. 709

Dither operation

Max resolution: 8192x8192 source, 4096x4096 de

E
E
E
E
E
E
A Scahg
E Dowiscal:inggverage filter
E UpscalingubiBd filter (sourc@&d20meBa woul d use
E Arbitraiwnteger scafiog8tidti o
A Rotation
E 0, 90, 180, 270 degree rotation
E x-mirromirgorotation operation
A BitBLT
E Block transfer
E Color palette/ Color fall, support with alph
E Transparency mode (color keying/stencil test,
E Two source BitBLT:
E A+B=B only BitBLT, A support rotate&scale when
E A+B=C second sour ceat(tBr)iwiwtde a&he pl us rotati on
A Alpha Blending
E New compriewenpgiexel alpha(color/ alpha channel s
E Fading
E SRC1(R2Y) &&SRXDI(ptd$T( YUV)
.9 Video input interface
I nterface and video input processor
A Support up to 12bit DPI interface (digital par al
A Support up MI Pl CSI RX interface
A SuppoVitP block(Video I nput Processor)
A Support | SP block(l mage Signal Processor)
A Support DPI interface to VIP block
A Support DPI interface to | SP block
A Support MIPI CSI RX interface to I SP bl ock
A Support the foll owimuwl ttavoe onodley
E DPI interfakce with VI
E MIPI CSI RX interface with | SP
DPI I nterface
A Suppo&ti10bit /i nphuitt

Copyright 201 8 ©Fu zhou Rockchip Electronics Co., Ltd. - 11 -
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Support up to 150MHz input dat a

> >

clock output

Il Pl CSI RX I nterface
Compatible with tHetMIrRPlackl Isipearcéd i cati on v1.
Up to 4 data | ane, 1. 0Gbps maxi mum data rate
Support -HMI,PIMLPI mode

D>

| P
Su
Su
Su
Su
Su
Su
Su
Su
Su

Y ChICirtd g @t

8 Riaw0 b i t /i nphuitt

CCl R656( PAL/ NTSC) input

JPEG input

YCbhCod2p0u#d20

UYVvVY/ VYUY/ YUYV/ YVYU configurable
up to 8192x8192 resolution source
picture in picture

arbitrary size window crop

DI
T T T T T T T TTOT
T T T T T TTTTO
O OO0 O0OO0OO0OO0OO0oOOo
= = = = = = = = =
— — o~ — ~ ~ ~ ~+ ~+

SP

12 bit camera interface

YCbCr 4:2:2 processing
Fl ash Ilight control
Mechanical shutter suppo
Wi ndowi n nd frame sync ni zati on
' -é gdi MBEG
I , capture error,

Frame s rt for vid
Macro b l'ine, fram
Vv_start) errupts
Luminancel/ r

Continuous esize support
Semi pl anar storage for mat
Col or processing (contrast, satwuratio
Power management by software controlll
sudmodul es

I I > > > T T I I T

5 D = ~+
o © o

"
h
e
e

> I I > >

n, bri
ed clo
Aut o focausr enmant

Whi te balancing and black | evel measur ement

> I I>» > >

Defect pixel cluster correction unit (DPCC)
correction

Denoising pre filter (DPF)

Chromatic aberration correction

Col or correction matrix (cross talk matri x)
Gl obal Tone Mapping with wide dynamic range

al cul ati on

I I» I I>» I>» > > > I

FIl exi bl e Histog
Digital i mage e
Negative i mage, ening)

Sol arize effect gh gamma correction
Maxi mumti mpwol uti on of 3264x2448 pixels

r c
f t
r
0

S
p
u

> I >

Copyright 201 8 ©Fu zhou Rockchip Electronics Co., Ltd. -12 -

Support 12MHz/ 24MHz/ 48MHz/ 27MHz/ 37.125MHz/ 74.

ght
ck

( Emboss, Sketch, Sepi a,

25N

0
per

Generic Sensor Interface with programmabl e pol ar
| TR BT 6016mplei &ant video interface supporting Y

12 bit resolution per color component internally

dat a

omi nance and chrominance blue/red s

- mMm

n
di

Four channel Lens shade correction (Vignetting)

Aut o exposure support by brightness measur ement
SUpEg
Enhamed color interpolation (RGB Bayer demosaicir
Combined edge sensitive Sharpening [/ Blurring fi

uni t
| maeg St abilization support and Video Stabilizati

B/

Main scal er-awictulm ap&nalpdswm!| i ng to any resol uti ol



PX30 Datasheet Rev 1.1

3264x2448 and 32x16 pixel in processing mode

A Self scal erawdéurhatpandepdeswml ing to any resolution
1920x1080 adpi3«ll in processing mode

A Support of semiplanar NV21 color storage format

A Support of image cropping

A Support Y12BI T and UV 8BIT path output after GAN

A Support BQ@BR oaft er GAMMAOUT modul e

A Support hurry for latency FIFO

A Supportiswe -RKnBlapping with wide dynamic range u
WDR)

Support Video Stabilization Measurement (VSM) Pr
3264x2448

1.2.10 Display interface

Di splhayr face

Support PRGRBI | el Di splay interface

Support MIRLeDEhCE

Support LVDS interface

Suppcdratr al | el Di spdradd MInRlerD Qs iednus plameousl!l y
Suppcdratr al | el Di spdrmdd LwvDErdiampel awmneousl!| y
Support di fifdemdsiecuadce f or dual di splay interface

I I» > > > >

RGBParallely Dnsplréaace
Up 10680p @6 @fimpdatyput
240D

Up to it output data

> >

Il PI _DSI interface

Compatible with MIPI Alliance Interface specific
Support 4 daht@&@GHmsnnemaxi mum data rate per | ane

Up t10680p @6 @fimpdatyput

SupportandSrmdde

D> >

VDS interface

Complamwti t h the -d44A/ EVBSecification

Compl i antLWiiTtLh | O, dsiurpepcotdERtGEB out put
Supp®RGB888 and RGBWBEntfenrf ace

Support VESA/JEI DA LVDS data format transfer
Up to 12&6X08086

D> > >

1.2.11 Big Video Out put Processor (VOPB)

Di splayerface
Parall el RGB Le@Bbiln¢RGBB&),( RGB6666I)t,( RGB565)

Max output resolution

E Up to 1920x1080 with CABC disabl e

E Up to 1280x800 with CABC enabl e

i splay process

Background | ayer

E programmabbligoRér

Wi nDayer

= lnput f oRGE888, ARGB888, RGB565, YQCOrca2za24,4 YCb

1/ 8 to 8-doowal iamg -spalkinggne

Supporttwval di spl ay

256 |l ahvpha bl(@mndiung i mllipdhhdh support)

Transparency color key

YCbCr 2RGB(mpe® @1 r ecpbelgl/ r ec 709)

RGB2YCbCr (BT601/BT709)

> >

> O

>

T M s M T T M

Copyright 201 8 ©Fu zhou Rockchip Electronics Co., Ltd. - 13 -
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A Wi nllayer
E Input f oORGE®S888, ARGB888, RGB565
E Supporttwal display
E 256 |lakvpha bl(@ndiiungd i mllipghch support)
E Transparency color key
E RGB2YCbCr (BT601/BT709)
E Support bufafmer data decompression
A HWC | ayer
E Support 8BPP only
E Size : 32x32 or 64x64
E 256 |lavpha bl(@ndiung i mllipach support)
E RGB2YCbCr (BT601/BT709)
Ot her s
A Win0O layer , Winl layer and Win2 |l ayer overlay e
A Support RGB or YUV domain overl ay
A BCSHB(right Bessr SaturaHuenadj uyt ment
A BCSHCbCr 2RGB(-m@pe@0d 1 r ecpéedgl/ r ec 709)
A BCSHRGB2YCPET601/BT709)
A SuppoGatmma adj ust
A Support CABC (Content Adaptive Backlight Control
A Support dither down allegro R@B&88thea6a oRVGBE & &t o
(configurable ) RGB888t o666
A Blank and black display
A Standby mode
1.2.12 Little Video Output Processor (VOPL)
., Displayerface
A Parallel RGB LQBbin¢RBRGBIagHe), RGB66IGI)t ( RGB565)
A Max output resolution
E Up to 1920x1080
, Disppbmrgcess
A Background | ayer
E programmabdlig 4ol or
A Wi nllayer
E Input f oRGE8t88, ARGB888, RGB565
E Supporttwal display
E 256 |l avpha bl(@ndiiungdg i mllipghch support)
E Transparency color key
E RGB2YCbCr (BT601/BT7009)
Ot her s
A Support RGO d@dmomain overl ay
A BCSHWright Beasr 8aturaHuenadj u¥t ment
A BCSHWCDbLCr2RGB(-mpe®ldief¢gp@bh/ rec709)
A BCSHRGB2YCOPET601/BT7009)
A SuppoGtmma adj ust
A Support dither down allegro RGB888to666 RGB888to
(configurRrBGB888t 0666
A Blank and black display
A Standby mode
1.2.13 Audio Interface

> I I >

26 wi8tchannel

Up tBaa hann®BXasnd 8 c hRBRHKmatlts

Audi o resolution from 16bits to 32bits

Sample rate up to 192KHz

Provides master and sl ave work mode, sof tware coc

Copyright 201 8 ©Fu zhou Rockchip Electronics Co., Ltd. -14 -



PX30 Datasheet Rev 1.1
A Support 3 12S for mgtusst(irfdremas triifgeétd )
A Support 4 PCM formats (early, | at el, | at e 2, | at e
A 12S andmecC#lannot be used at the same ti me
, |21/ 1 28i2t2hclannel
A Up RohannfedTsX addchanRXplast h
A Audi o rensoflruotm ol6bits to 32bits
A Sample rate up to 192KHz
A Provides master and slave work mode, software co
A Support 3 12S formgtust(irndremas triifgedtd )
A Support 4 PCM formats (early, | at el, | at e 2, | at e
A 12S and PCM canatott be siame ti me
PDM
A Up to 8 channel s
A Audio resolution2®dmidem 16bits to
A Sample rate up to 192KHz
A Suppd®DiMnasteecemuede
. TDM
A supporpt $8auhannfedTsXand 8 ¢ hRKmeatls
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 12S formgtust(rndremas triifgedtd )
A Support 4 PCM formats (early, latel, |l ate2, | ate

1.2.14 Connectivity
SDI O interface

A
A

Compatible W®Wi®@ho&SDkol
4bits datasbus width

MAC 10/BEEbh@r eerttroll er

> I>» > > >

Supports -Mbpg00ata transfer rates with the RMII
Supports. bdoutphl efxulaldd ph&Ixf operati on

Supports I EEE 802.1Q VLAN tag detection for rece
Suppdrett ecti on ofup AINr avaeke and AMD Magic Packet f
Handl es automatic retransmission of Collision fr

usB 2. 0 OTG

A

A

A

A

A
A

> >W

> >

Compatible with USB 2.0 specification
Support sspheiegdh( 480 Mb-pplred{ @R Mbps)s paenred (Ilovb Mdps) mao

USB 2.0 Host
Compatible with USB 2.0 specification
Support ss pheiegdh( 4 80 Mb-pplredf{ @ RMbp s s paenred (Ilovwk Mbps) mo
Support Enhanced Host Controller Interface Speci
Support Open Host Contr olalteronl n(tCeHClac e RRprvea csiifoin
Pl interface
Support two SPIlI Control |l efs,eloencet souuptppourtt aonnde tchhel pc
support t-swel edt pout put
Support -neaesrtiear]l and | aeri anode , -cooffti warabl e
2C interface
Support fourfhee(igace/ 1 2C1/12C2/12C3)
Support 7bits and 10bits address mode

Copyright 201 8 ©Fu zhou Rockchip Electronics Co., Ltd. - 15 -
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A Software programmable clock frequency
A Data on tbhues Ic2ah be transferred at rates of- up t
mode, up to 400 kbmadesrupntohd Mbadnmbsei Pl us.
UARTo@Gtroll er
A Support six UART interface(UARTO/UART1/ UART2/ UAR
A Embedded64bwot e FI FO for TX and RX operation resp
A Support 5bit,6bit,7bit,8bit serial data transmit
A Standard asynchronoudic¢emmurihcatsi shnart, stop anc
A Support differentUAR®Dppuetr actliooenk tfoorget up to 4Mbps
A Suppountoafl ow corftorrolUARIdDE UART1/ UART3/ UART4/ UART
1.2.15 Others
Mul ti ple group of GPI O
A Al of GPI Os can be usedt a oCRRBnerate interrupt
A Support level trigger and edge trigger interrupt
A Support configurable polarity of level trigger i
A Support configurable rising edge, falling edge a
, Temperatur & TSebnGs)o r
A Up to 50KS/s sampling rate
A Suppotrwoemper atseme or
A 2012 temperature rngempamneéatbre resolution
Successive Approxi mati on ADC ( SARADC)
A 10bit resolution
A Up to 1MS/s sampling rate
A 3singlndded input channel s
, OTP
A Support 4K bit Size, 3.5K bit for secure applicas
A Suppdcrtogram/ Read/ | dl e mode

Package Type
A TFBGAB (bodiym A4mm; ball Jnmzebadl pBIN)h: 0.

Not es:
W  DDR3/DDR3L /LPDDR2/LPDDR3/DDR4 are not used simultaneously

Copyright 201 8 ©Fu zhou Rockchip Electronics Co., Ltd. - 16 -
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1.3 Block Diagram

The foll owi

ng

di agram shows the basic

bl

PLLx4

PX30

USBOTG2.0

32K I-Cache H 32K D-Cache ‘

System register
Non-Secure Timerx6

Secure Timerx2
PWMx8
Qypto

SARADC

Interrupt Controller

DMAC

LCD Gontroller 0
(1920x1080
Scale Down/ Up)

LCD Gontroller 1
(1920x1080)

Parallel RGB Interface

LVDS MIPI-DS 4Lane

12bits AR/ Camera l/ F

MIPI-CS 4 Lane

NOBEN/ FPU \

125 TDM (8ch)

256KB L2-Cache 129 POM (2ch)x2

UARTx6

SPIM/ Y x2
2D Graphics Engine

G31-2EE
GPU

1080p Video Decoder

DIO3.0
JPEG Decoder
Ehernet(100M)

1080p Video Encoder 12Cx4

¢ B

8MPISP

eMMCI/F Nor Hash / Async SRAM
SRAM (16KB+8KB)
3.0/ MMCA51 SDR/ DDR/LBA Nand ROM (32KB)
Hash
32Bit DDR Controller OTP(4K bit)
(DDR4-1600/ DDR3-1600/ DDRL-1600)

(LPDDR3-1600/ LPDDR2-1066)

Fig1-1 Block Diagram
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PX30K S——

Clock& Reset

PLL ¥

USB OT@.0

axiCache || 3% DCache | USB HOSZ.0

System register

|

|

|

|

|

|

|

|

| ,
e
||
§ T
o
T
| oo |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

NOEMFPU |

125/ TDMSch)

256KB 2-Cache 125 PCM2ch)x2
PDM8ch)
UARTS

SP(M/9 x2

. . G31-2EE
JPEG Decoder JPEG Encoder

1080 Video Encoder 1080 Video Decoder
8MP ISP

DMAC

Etherne(100M)
12C %4

GPIO

LCD Controlled
(1920x1080
Scale DowhUp)

LCD Controllef.
(19201080

Parallel RGB Interface
eMMC IF Nor Flash Async SRAI

SDRDDRLBA Nand

SRAM(16KB+8KB)

LVD$MIPI-DSI4Lane

ROM(32KB)

12bits CCIRCameralF SIB.0/MMCA.51 Flash
MIP-CSK Lane 32Bit DDR Controller OTRAK biy
(DDR}-1600' DDR3-1600' DDR3L-16 00
(LPDDBR-1600' LPDDR-1066)

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
SDIG3.0 |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Fig1-2 Block Diagram
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Chapter 2 Package | nformation

2.1 Or der Information

Orderall RoHS PackagelPackaqg Device Feature
Devicg statu Qt vy
1190y : :
PX30 RoHS| TFBGAA41l tray Quad caoprpel i cant 6 ®mens
PX30K RoHS| TEBGA41 1190y| Quad caoprpellcpar_tocoens
tray for commercial a

2.2 Top Marking

ROC kCh | p—4| Rockchip: Brand Name |
P>30 —_ RKXXXXChip Name |

. ABC :Internalcontrol Code
ABCXXXXXX DEF& XXXXXXDie Lot NG
DEFG : Date Code

Fig2-1 Package definition

ROC kCh | p—4| Rockchip: Brand Name |
P>X30K — RKXXXXChip Name |

. ABC :Internalcontrol Code
ABCXXXXXX DEFG& XXXXXXDie Lot NGF
DEFG : Date Code

The first pin

Fig2-2 Package definition

Copyright 201 8 ©Fu zhou Rockchip Electronics Co., Ltd. -19 -
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2.3 TFBGA418 LDimension

™ aaa|B

2X
PIN 1 CORNER

[l
w
E

1 234567 8% I10012121415161718132021

E\;
LASER MARK
PIN 1 LD.

TMenm

r &

A'JIJ.-'Cl'lAI.
|
i
|
I
I
i
i
=
=1

o W

Cy|aaalA

ma
>

Fig2-3 PackageTop View

DETAIL B
[E1
| L=
21201918171615141312 110 9 8 7 6 5 4
o o o o odboooo oo
cooocoocoohoooooOOO
oooooocoooioocooco ‘
CDOCCOOCO0OO0OQGOODOOOOQODO|D
cooococoocooboOOOOOODOO|E
QOO oOo000o0 000 Qo000 F
ooooooooooioooo ocooolG PIN 1 CORMNER
coocoOOCOOCOODOO COOO |H
UUCUUDDOUiUODDOUDOUCJ
CO0C0C0O0COOPOOOCOO0RC0 K | Deecel|C|A|B
3 000 000 000 0080 G-0-3 3-0-0 Ok Dj| 402 1 {B@HF@
I—ldéooccoococoodoncooocoooa|m = R
'—$DCJE}OCJC3000iDC)DDOGE)OD M |OO,—Jﬂﬁ
- C0O0C000C000Q0O000O00O0 P - 1
e GoocooooooiooooooooooR &EE:E:
0CoO00O0O00O0OO0OO0OGOO000O00O0O |T 1
CO0O0C000000QOO00OOCOOO0|U A C
CO0O0C0OO000O00QOO0O0O0O0O0O |V
CO000000O0 CO00000000O0|W 418¥oh
COOooOO00O0O0 OO000CO000O0O0O|Y
J__-ﬁooooosoo-eff}o D000 OC OO g{an
L el DETAIL B(2:1)

Fig2-4 Packagebottom view

Copyright 201 8 ©Fu zhou Rockchip Electronics Co., Ltd. - 20 -



PX30 Datasheet

DETAIL A

SEATING PLANE

t N\ | A3
} T == 'Il_‘ SEATING PLANE
Fﬂ—' L C_T 7—
[(]ddd]C C
418 %
DETAIL A(2:1)
Fig2-5 Package side view
SYMBOU MILLIMETER
MIM MO MAX
A —-— 1.17 1.25
iy 0.16 0.21 0.26
AZ 0.91 0.96 1.071
A3 0.70 BASIC
c 0.22 | 0.26 0.30
0 15.90 14.00 1410
D1 13.00 BASIC
E 15.90 | 14.00 1410
E1 15.00 BASIC
& 0.65 BASIC
b 0.25 0.30 0.35
L 0.35 REF
oaaq 0.7=
cco 015
ddd 0.10
eee 0.15
ftf 0.08
Fig2-6 Packagedimension
2.4 Ball Map

Copyright 201 8 ©Fu zhou Rockchip Electronics Co., Ltd.
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4
1
8 1 2 3 4 5 6 7 8 9 10 11 12
DDR3_RESE | DDR3_BA |DDR3_A5 DDR3_A |DDR3_A4 |DDR3_A1l LVDS_TX3P/MIPI_
DDR3_BA2/DD DDR3_A10/D
Al VSS_1 |TN/DDR4_R | O/DDR4_ |/DDR4_A 14/DDR |/DDR4_A |2/DDR4_ VSS 5 TX_D3P/LCDC_DE
R4_BAO DR4_CSON
ESETN BGO 8 4 _Al 5 BAl1 N_M1
DDR3_CL |DDR3_CLKP | DDR3_CS |DDR3_A7 DDR3_A [DDR3_A6 DDR3_BA1/D DDR3_CKE/D [LVDS_TX3N/MIPI
DDR3_A3/DD
B| KN/DDR4 |/DDR4_CLK | NO/DDR4 |(/DDR4_A VSS_6 |11/DDR |/DDR4_A VSS_7 DR4_CASN/D | DR4_RASN/D |_TX_D3N/LCDC_
R4_A6
_CLKN P _ACTN 11 4 A3 7 DR4_A15 DR4 A16  |HSYNC_M1
DDR3_RA DDR3_A |DDR3_A |DDR3_W |DDR3_Al
DDR3_A8/DD DDR3_ODT1/
C DDR_DQ26 VSS_8 SN/DDR4 VSS_ 9 9/DDR4 |0/DDR4 |EN/DDR4 |5/DDR4_ VSS_10
R4_A13 DDR4_ODT1
_CKE _AO _A10 _BG1 ODTO
DDR3_ODTO/ |DDR3_A DDR3_A2 |DDR3_CA
DDR_DQ3 DDR3_A1/DD | DDR3_CSN1/
D DDR_DQ27 VSS_11 VSS_12 |DDR4_WEN/D |13/DDR |VSS_13 |/DDR4_A |SN/DDR4 VCCIO4
0 R4_A9 DDR4_CS1N
DR4_A14 4 A2 4 _A12
DDR_DQ3 MIPI_DSI|_VCCA _
E DDR_DQ22 | VSS_14 | VSS_15 VSS_16 VSS_17 |VSS_18 | VSS_19 | VSS_20 VSS_21 VSS_24
1 3v3
DDR_DQ1 | DDR_DQ DDRIO_V [DDRIO_V [DDRIO_VDD_ | MIPI_DSI_VC |MIPI_DSI_VCCA_
F VSS_22 VSS_23
8 16 DD_1 DD_2 3 CA_1V0 1v8
DDR_DQS | DDR_DQS3 |DDR_DQ1 | DDR_DM DDRIO_V | DDRIO_VDD_
G VSS_28 VSS_29 | VSS_30 VSS_31 LVDS_RBIAS
3N P 7 2 DD_4 5
H VSS_37 VSS 38 | VSS 39 VSS_40 VSS_41 | VSS 42 | VSS 43 VSS_44 VSS_45 VSS_46
DDR_DQS | DDR_DQS2 |DDR_DQ2 | DDR_DQ DDRIO_ |DDRIO_
J VSS_49 VSS 50 | VSS 51 VSS_52 VSS_53 VSS_54
2 N _P 9 25 VDD_6 | VDD_7
DDR_DQ2 | DDR_DQ DDRIO_ |DDRIO_ LOGIC_V | LOGIC_VDD_
K DDR_DQ19 VSS_58 VSS_59 VSS_61 VSS_63
4 28 VDD _8 | VDD_9 DD_1 3
Fig2-7 Ball Map-1
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13 14 15 16 17 18 19 20 21
GPIO3_C5/LCDC
LVDS_CLKP/MI LVDS_TX1P/MIPI GPI103_C0/LC
_D17/PWM7/12S
PI_TX_CLKP/LC _TX_D1P/LCDC_ DC_D12/12S0 VSS_2
0_8CH_SDIO/TD
DC_D3_M1 D10_M1 _8CH_SDO1
M_SDI
LVDS_TX1N/ GPIO3_C3/LCD
LVDS_TX2P/MI |LVDS_CLKN/MI LVDS_TXON/MIP  |LVDS_TXO0P/MI GPIO3_C1/LC |GPIO1_A7/
MIPI_TX_D1N GPIO3_B2/LCDC |C_D15/PWM5/I
PI_TX_D2P/LC [PI_TX_CLKN/LC |_TX_DON/LCDC |PI_TX_DOP/LC DC_D13/12S0 |FLASH_D7/
/LCDC_D1_M _D6/SPI1_CSN1 |2S0_8CH_SCLK
DC_D5 M1 DC_D4 M1 _D11 M1 DC_D8 M1 _8CH_MCLK | EMMC_D7
TX/TDM_SCLK
GPIO3_C4/LCDC | GPIO3_C2/LCD GPIO1_A2/
LVDS_TX2N/MI GPIO3_B5/LCDC |GPIO3_B3/LCD GPIO1_A6/FL
GPIO3_A6/LCD |GPIO3_A4/LC _D16/PWM6/12S C_D14/PWM4/| FLASH_D2/
PI_TX_D2N/LC _D9 _MO0/I2S0_8 |C_D7/12S0_8C ASH_D6/EMM
C_D2 DC_DO 0_8CH_SDOO/TD [2S0_8CH_LRCK EMMC_D2/
DC_VSYNC_M1 CH_LRCKRX H_SDI1 C_D6
M_SDO TX/TDM_FSYNC SFC_SIO2
GPIO3_D1/LCDC |GPIO3_D2/LCD |GPIO3_D3/LCDC
GPIO3_C6/LCD [GPIO3_C7/LCD |GPIO3_DO/LC GPIO1_A1/
_D21/CIF_VSYN |C_D22/CIF_HR |_D23/CIF_CLKIN GPIO1_A5/FL
C_D18/CIF_D1 |C_D19/CIF_D1 [DC_D20/CIF_ GPIO3_A0/LCD FLASH_D1/
C_M1/PDM_SDI2 |EF_M1/PDM_S |_M1/PDM_SDIO_ ASH_D5/EMM
0_M1/PDM_CL (1_M1/PDM_CLK |CLKOUT_M1/ C_CLK EMMC_D1/
/ISP_PRELIGHT_ |DI3/ISP_FLASH |MO/ISP_FLASH_ C_D5
KO_MO 1 PDM_SDI1 SFC_SIO1
TRIG _TRIGOUT TRIGIN
GPIO3_A1/LCD |[GPIO3_A3/LCD |GPIO3_A5/LC
GPIO3_A7/LCDC |GPIO3_BO0/LCD GPIO1_AO/FL |GPIO1_A4/
C_HSYNC_MO0/ |C_DEN_MO/CIF |DC_D1_MO0/C GPIO1_B3/FLAS | GPIO1_A3/FLA
_D3_MO/CIF_D4 |C_D4_MOICIF_ ASH_DO/EMM |FLASH_D4/
CIF_DO_M1/12 |_D2_M1/12S2_  |IF_D3_M1/I12 H_ALE/EMMC_R | SH_D3/EMMC_
_M1/12S2_2CH_  |D5_M1/12S0_8 C_DO/SFC_SI |EMMC_D4/
S2_2CH_MCLK [2CH_LRCK_TXR |S2_2CH_SDI/ STN D3/SFC_SIO3
Sbo CH_SDI3 00 SFC_CSNO
IUART5_RX XIUART5_CTS UART5_RTS
GPIO3_A2/LCD GPIO3_B1/LCD |GPIO3_B4/LCDC
C_VSYNC_MOo/ C_D5_MO/CIF_ |_D8_MO/CIF_D7
GPIO1_BO/FLA
CIF_D1_M1/12 VSS_25 VSS_26 VSS_27 D6_M1/12S0_8 |_M1/12S0_8CH_ H cs0
H
S2_2CH_SCLK/ CH_SDI2/SPI1 SCLKRX/SPI1_M -
UARTS5_TX _CSNO oSl
GPIO1_B4/
GPIO3_B7/LCD |GPIO3_B6/LCDC
GPIO1_B6/FL |FLASH_CLE
C_D11_MO/CIF |_D10_MO/CIF_D | GPIO1_B2/FLA
ASH_CS1/UA |/UART3_CT
VSS_33 VSS_34 VSS_48 VSS_47 _D9_M1/12S0_ |8 M1/I2S0_8CH | SH_DQS/EMMC
RT3_TX_M1/ |S_M1/SPIO
8CH_SDO2/SPI | SDO3/SPI1_MI _CMD
SPIO_CSN  |_Mosl/i2C
1_CLK {e]
3_SDA
GPIO1_B5/FL |GPIO1_B7/
GPIO1_B1/FLAS ASH_WRN/U | FLASH_RD
GPIO1_C4/SDM
VSS_55 CPU_VDD_1 CPU_VDD_2 CPU_VDD_3 VSS_57 H_RDY/EMMC_C Ve @GV ART3_RTS_M | N/JUART3_
LKOUT/SFC_CLK - 1/SPIO_MISO |RX_M1/SPI
/I2C3_SCL 0_CLK
GPIO1_D1/SDM |GPIO1_CO0O/U
VSS_64 CPU_VDD 4 | CPU_VDD_5 CPU_VDD_6 VSS_56 VCCIO6
MC1_D3 ART1_RX
GPIO1_C2/
GPIO1_C1/U
VSS_65 CPU_VDD 7 | CPU_VDD_8 CPU_VDD_9 VSS_67 VSS_68 VCCIO1 UART1_CT
ART1_TX
S
Fig2-8 Ball Map-2
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LOGI | LOGI
DDR_ | DDR_DQ |VSS_7 DDRIO_VDD_1 |DDRIO_VDD_ LOGIC_V
L VSS_71 VSS_72 VSS_73 C_VD | C_VD VSS_77
DQ23 20 0 0 11 DD_9
D_2 D 4
DDR_ | DDR_DQ | DDR_ DDRIO_VDD_1 | DDRIO_VDD_ VSS_ | VSS_ | LOGIC_V
M DDR_DM3 VSS_80 VSS_81 VSS_62
DQ21 11 DQ13 2 13 84 85 DD_8
DDR_DQ |VSS_8 | DDR_DQ1 VSS_ | VSS_ | LOGIC V | LOGIC_VD
N VSS_90 VSS_91 VSS_92 VSS_93
4 9 5 96 97 DD_5 D 7
DDR_ VSS_ | VSS_
P VSS_100 VSS_101 VSS_102 VSS_103 VSS_104 VSS_107 | VSS 108
DQ9 105 106
DDR_ | DDR_DQ | DDR_ VSS_ | VSS_
R DDR_DQO VSS_113 VSS_114 VSS_115 VSS_116 VSS_119 | VSS_120
DQ1 6 DQ5 117 118
DDR_D_ |VSS_1 VSS_ | VSS_
T VSS_127 VSS_128 VSS_129 VSS_130 VSS_131 VSS_134 VSS_36
MO 26 132 133
DDR_ GPIO2_B7/CI MIPL_ | MIPI_
DDR_DQ | DDR_ | DDR_D_M MIPI_CSI_VC MIPI_CSI | USB_AVDD
U| DQS1_ VSS_141 VCCIO3 F_D10_MO0/I2 CSl_ |cslc
S1 P DQ2 1 CA_1V0 _RBIAS _1vo
N C2_SCL DP2 LKN
GP102_B4/
GPIO2_CO/CIF MIPL_ | MIPI_
VSS_14 | DDR_ | DDR_DQ1 GPIO2_B5/P | MIPI_CSI_DN MIPI_CSI |CIF_DO_M
\% VSS_148 _D11_Mo/I2C CcSl_ |cslc
7 DQ14 2 WM2 2 _DNO 0/UART2_T
2_SDA DP3 LKP
X_M1
DDR_ GPIO2_A6/CIF | GPIO2_B6/CIF GPIO2_A7I/CI MIPL_ | MIPI_
DDR_DQ | VSS_3 MIPI_CSI_DN
W| DQSO0_ VSS 135 | _D8 MO/RMII | _D1_MO/UART | F_D9 MO/RM CSI_ | csl_ | Vvss 35
So_P 2 3
N _RXDV 2 RX_M1 II_MDIO DN1 | DPO
GPIO2_B3/CIF
GPI02_B0 GPIO2_A3/CIF GPIO2_A5/CI GPIO2_A4/CI MIPI_ | USB_
DDR_ | DDR_DQ | DDR_ _CLKO_Mo/CL USB_HOST
Y ICIF_VSYN _D5_MO/RMII F_D7_MO/RM | F_D6 MO/RM | CSI_ | OTG_ | USB_ID
DQ7 3 DQ10 K_OUT_ETHE DM
C_MO _RXDO Il_RXER II_RXD1 DP1 DP
RNET
GPIO2_B1
GPIO2_AO/CIF | GPIO2_B2/CIF | GPIO2_A2/CI | GPIO2_A1/CI USB_
A DDR_DQ |VSS 9 | /CIF_HREF USB_RBI | USB_HOST
VSS_4 _D2_MO/RMII | _CLKI_MO/RMI | F_D4 MO/RM | F_D3_MO/RM OTG_
A 8 8 _MO/RMII_ AS _DP
_TXEN I_CLK 1I_TXDO II_TXD1 DM
MDC
1 2 3 4 5 6 7 8 9 10 11 12
Fig2-9 Ball Map-3
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GPI01_C7/SD GPI0O1_C6/S GPIO1_C3/UA
VSS_69 VSS_66 VSS_87 VSS_88 VSS_78 VSS_79
MMC1_D1 DMMC1_DO RT1_RTS
GPI00_B7/P
PLL_AVDD_ GPIO1_C5/S GPIO1_DO0/SD
VSS_60 VSS_75 VSS_82 VSS_83 VSS_86 WMO/OTG_D
1v8 DMMC1_CLK MMC1_D2
RV
GPIO0_B5/UA GPIO0_CO0/UA
LOGIC_VDD PLL_AVDD_ GPI100_B2/U
VSS_74 VSS_94 VSS_95 AVSS RTO_RTS/TES RT3_TX_MO/P
6 1V0 ARTO_TX
T_CLK1 WM1
GPIO0_C1/UA
VSS_11 GPIOO0_B3/ GPIOO0_cC4/C GPIOO0_B1/I12
VSS_109 VSS_112 VSS_111 PMU_VDD_1V0 RT3_RX_MO0/
0 UARTO_RX LKIO_32K CO_SDA
PWM3
GPIOO0_C3l/I
VSS_12 GPIOO_B4/ GPIO0_B6/FL 2C1_SDA/U GPIOO0_B0/I2
VSS_121 VSS_123 VSS_124 VSS_125
2 UARTO_CTS | ASH_VOLSEL ART3_RTS_ CO0_SCL
MO
GPIOO_C2I
OTP_VCC_1 | VSS_13 2C1_SCL/UA
VSS_137 VSS_138 VSS_139 VSS_140 PMUIO2 GPIO0_A5
V8 6 RT3_CTS_M
0
ADC_AVDD_ | VSS_14 OSC_24M_| 0OSC_24M_OU
VSS_143 VSS_144 VSS_145 VSS_146 PMUIO1
1v8 2 N T
GPIO0_A4/P
USB_AVDD_ | ADC_IN MIC_SLEEP/
ADC_IN2 VSS_149 VSS_150 VSS_151 VSS_152 GPIO0_A2
1v8 0 TSADC_SHU
T M1
GPIO0_A6/TS
GPIO2_C6
USB_AVDD_ | ADC_IN ADC_SHUT_M
/PDM_CL VCCIO5 VSS_99 VSS_76 NPOR TVSS
3v3 1 O/TSADC_SH
KO_M1
UTORG
GPIO2_ GPIO1_D6/SD
GPl102_C4 GPIO1_D7/S
C3/1251 MMCO_CLKO/U GPIO0_AO/RE
USB_VBUS /12S1_2C DMMCO_CMD VCCIO2 GPIO0_A7 GPIO0_Al
_2CH_M ART4_CTS/TES F_CLKO
H_SDO JUART4_RTS
CLK T_CLKO
GPI02_C5/I GPIO2_ GPl02_C1 GPIO1_D5/S GPIO1_D3/ GPIO1_D4/S
GPIO1_D2/SD GPIO0_A3/S
2S1_2CH_S C2/1251 /12S1_2C DMMCO_D3/U SDMMCO_D DMMCO0_D2/U
MMCO_DO/UAR DMMCO_DE VSS_3
DI/PDM_SD _2CH__ H_LRCK_ | ART4 TXJTA 1/UART2_R ART4_RX/JTA
T2_TX_MO TN
10 M1 SCLK TXRX G_TMS X_MO G_TCK
13 14 15 16 17 18 19 20 21
Fig2-10 Ball Map-4
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2.5 Pin Number Order
Table 2-1 Pin Number Order Information
No. Pin Name No. Pin Name
Al | VSS 1 K17 VSS_67
A2 | DDR3_RESETn/DDR4_RESETN K18 VSS_68
A3 | DDR3_BAO/DDR4_BGO K19 VCClo1
A4 | DDR3_A5/DDR4_A8 K20 GPIO1_C1/UART1_TX
A5 | DDR3_BA2/DDR4_BAO K21 GPIO1_C2/UART1_CTS
A7 | DDR3_A14/DDR4_A1l L1 DDR_DQ23
A8 | DDR3_A4/DDR4_A5 L2 DDR_DQ20
A9 | DDR3_A12/DDR4_BA1 L3 VSS_70
A10 | DDR3_A10/DDR4_CSOn L4 VSS_71
All | VSS_ 5 L5 VSS_72
Al12 | LVDS_TX3P/MIPI_TX_D3P/LCDC_DEN_M1 L6 DDRIO_VDD_10
Al4 | LVDS_CLKP/MIPI_TX_CLKP/LCDC_D3_M1 L7 DDRIO_VDD_11
A16 | LVDS_TX1P/MIPI_TX_D1P/LCDC_D10_M1 L8 VSS_73
GPIO3_C5/LCDC_D17/PWM7/12S0_8CH_SDIO/T
A18 L9 LOGIC_VDD_2
DM_SDI
A20 | GPIO3_CO0/LCDC_D12/12S0_8CH_SDO1 L10 LOGIC_VDD_4
A21 | VSS_2 L11 LOGIC_VDD_9
AAl | VSS_ 4 L12 VSS_77
AA2 | DDR_DQ8 L13 VSS_69
AA3 | VSS_98 L14 VSS_66
AA4 | GPIO2_B1/CIF_HREF_MO/RMII_MDC L15 VSS_87
AA5 | GPIO2_AO/CIF_D2_MO/RMII_TXEN L16 VSS_88
AA6 | GPIO2_B2/CIF_CLKI_MO/RMII_CLK L17 VSS_78
AA7 | GPIO2_A2/CIF_D4_MO/RMII_TXDO L18 VSS_79
AA8 | GPIO2_A1/CIF_D3_MO/RMII_TXD1 L19 GPIO1_C7/SDMMC1_D1
AA10 | USB_OTG_DM L20 GPIO1_C6/SDMMC1_DO
AA1l | USB_RBIAS L21 GPIO1_C3/UART1_RTS
AA12 | USB_HOST DP M1 DDR_DQ21
AA13 | GPIO2_C5/12S1_2CH_SDI/PDM_SDIO_M1 M2 DDR_DQ11
AAl14 | GPIO2_C2/12S1_2CH__SCLK M3 DDR_DQ13
AA15 | GPIO2_C1/12S1_2CH_LRCK_TXRX M4 DDR_DM3
AA16 | GPIO1_D5/SDMMCO_D3/UART4_TX/JTAG_TMS M5 VSS_80
AA17 | GPIO1_D2/SDMMCO_DO/UART2_TX_MO M6 DDRIO_VDD_12
AA18 | GPIO1_D3/SDMMCO_D1/UART2_RX_MO M7 DDRIO_VDD_13
AA19 | GPIO1_D4/SDMMCO_D2/UART4_RX/JTAG_TCK M8 VSS_81
AA20 | GPIOO_A3/SDMMCO_DETN M9 VSS_84
AA21 | VSS_3 M10 VSS_85
B1 | DDR3_CLKN/DDR4_CLKN M11 LOGIC_VDD_8
B2 | DDR3_CLKP/DDR4_CLKP M12 VSS_62
B3 | DDR3_CSNO/DDR4_ACTn M13 VSS_60
B4 | DDR3_A7/DDR4_Al1l M14 VSS_75
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No. Pin Name No. Pin Name
B5 DDR3_A3/DDR4_A6 M15 VSS_82
B6 VSS_6 M16 VSS_83
B7 DDR3_A11/DDR4_A3 M17 VSS_86
B8 DDR3_A6/DDR4_A7 M18 PLL_AVDD_1V8
B9 VSS 7 M19 GPIO0_B7/PWMO/OTG_DRV
B10 DDR3_BA1/DDR4_CASn/DDR4_A15 M20 GPIO1_C5/SDMMC1_CLK
B11 DDR3_CKE/DDR4_RASNn/DDR4_A16 M21 GPIO1_D0/SDMMC1_D2
B12 LVDS_TX3N/MIPI_TX_D3N/LCDC_HSYNC_M1 N2 DDR_DQ4
B13 | LVDS_TX2P/MIPI_TX_D2P/LCDC_D5 M1 N3 VSS_89
B14 LVDS_CLKN/MIPI_TX_CLKN/LCDC_D4 M1 N4 DDR_DQ15
B15 | LVDS_TXIN/MIPI_TX_DIN/LCDC_D1_M1 N5 VSS_90
B16 | LVDS_TXON/MIPI_TX_DON/LCDC_D11_ M1 N6 VSS 91
B17 | LVDS_TXOP/MIPI_TX_DOP/LCDC_D8_M1 N7 VSS_92
B18 | GPIO3_B2/LCDC_D6/SPI1_CSN1 N8 VSS_93
GPIO3_C3/LCDC_D15/PWM5/12S0_8CH_SCLKTX
B19 N9 VSS_96
/TDM_SCLK
B20 | GPIO3_C1/LCDC_D13/12S0_8CH_MCLK N10 VSS_97
B21 | GPIO1_A7/FLASH_D7/EMMC_D7 N11 LOGIC_VDD_5
Cc2 DDR_DQ26 N12 LOGIC_VDD_7
C3 |vss. s N13 LOGIC_VDD_6
C4 DDR3_RASNn/DDR4_CKE N14 VSS_74
c5 | vss 9 N15 VSS_94
C6 DDR3_A9/DDR4_A0 N16 VSS_95
Cc7 DDR3_AO/DDR4_A10 N17 AVSS
C8 | DDR3_WEN/DDR4_BG1 N18 PLL_AVDD_1VO
C9 | DDR3_A15/DDR4_ODTO N19 GPIO0_B5/UARTO_RTS/TEST_CLK1
C10 | DDR3_A8/DDR4_A13 N20 GPIOO0_B2/UARTO_TX
Cll1 | DDR3_ODT1/DDR4_ODT1 N21 GPIO0_CO/UART3_TX_MO/PWM1
Cl2 | VvSS_10 P3 DDR_DQ9
C13 LVDS_TX2N/MIPI_TX_D2N/LCDC_VSYNC_M1 P4 VSS_100
Cl4 | GPIO3_A6/LCDC_D2 P5 VSS_101
C15 | GPIO3_A4/LCDC_DO P6 VSS_102
C16 | GPIO3_B5/LCDC_D9_MO0/I2S0_8CH_LRCKRX P7 VSS_103
C17 | GPIO3_B3/LCDC_D7/12S0_8CH_SDI1 P8 VSS_104
GPIO3_C4/LCDC_D16/PWM6/12S0_8CH_SDOO/T
C18 P9 VSS_105
DM_SDO
GPIO3_C2/LCDC_D14/PWM4/12S0_8CH_LRCKTX
C19 P10 VSS_106
[TDM_FSYNC
Cc20 GPIO1_A6/FLASH_D6/EMMC_D6 P11 VSS_107
C21 GPIO1_A2/FLASH_D2/EMMC_D2/SFC_SIO2 P12 VSS_108
D1 | DDR_DQ30 P13 VSS 109
D2 DDR_DQ27 P14 VSS_110
D3 VSS_11 P15 VSS_112
D4 VSS_12 P16 VSS_ 111
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No. Pin Name No. Pin Name
D5 DDR3_ODTO0/DDR4_Wen/DDR4_Al4 P17 PMU_VDD_1VO0
D6 DDR3_A13/DDR4_A2 P18 GPIO0_B3/UARTO_RX
D7 VSS_13 P19 GPIO0_C1/UART3_RX_MO/PWM3
D8 DDR3_A2/DDR4_A4 P20 GPIO0_C4/CLKIO_32K
D9 DDR3_CASn/DDR4_A12 P21 GPIO0_B1/12C0_SDA
D10 DDR3_A1/DDR4_A9 R1 DDR_DQ1
D11 DDR3_CSN1/DDR4_CSI1N R2 DDR_DQ6
D12 VCCIO4 R3 DDR_DQ5

GPIO3_C6/LCDC_D18/CIF_D10_M1/PDM_CLKO_
D13 R4 DDR_DQO
MO
D14 GPIO3_C7/LCDC_D19/CIF_D11_M1/PDM_CLK1 R5 VSS_113
GPIO3_D0/LCDC_D20/CIF_CLKOUT_M1/PDM_S
D15 R6 VSS_114
DIl
GPIO3_D1/LCDC_D21/CIF_VSYNC_M1/PDM_SDI
D16 R7
2/ISP_PRELIGHT_TRIG VSS_115
GPIO3_D2/LCDC_D22/CIF_HREF_M1/PDM_SDI3
D17 R8
/ISP_FLASH_TRIGOUT VSS_116
GPI03_D3/LCDC_D23/CIF_CLKIN_M1/PDM_SDI
D18 R9 VSS_117
0_MO/ISP_FLASH_TRIGIN
D19 | GPIO3_AO0/LCDC_CLK R10 VSS_118
D20 | GPIO1_A5/FLASH_D5/EMMC_D5 R11 VSS_119
D21 | GPIO1_A1l/FLASH_D1/EMMC_D1/SFC_SIO1 R12 VSS_120
El | DDR_DQ31 R13 VSS_121
E2 | DDR_DQ22 R14 VSS_122
E3 VSS_14 R15 VSS_123
E4 VSS_15 R16 VSS_124
E5 VSS_16 R17 VSS_125
E6 VSS_17 R18 GPIO0_B4/UARTO_CTS
E7 | VSS_ 18 R19 GPIOO_B6/FLASH_VOLSEL
E8 | VSS 19 R20 GPIO0_C3/12C1_SDA/UART3_RTS_MO
E9 | VSS 20 R21 GPIO0_B0/I2C0_SCL
E10 | VSS 21 T2 DDR_D_mO
E1l | VSS_ 24 T3 VSS_126
E12 | MIPI_DSI_VCCA 3V3 T4 VSS 127
GPIO3_A1/LCDC_HSYNC_MO/CIF_DO_M1/12S2_
E13 T5 VSS 128
2CH_MCLK/UART5_RX
GPIO3_A3/LCDC_DEN_MO/CIF_D2_M1/12S2_2C
E14 T6 VSS 129
H_LRCK_TXRX/UART5_CTS
GPIO3_A5/LCDC_D1_MO/CIF_D3_M1/12S2_2CH
E15 T7 VSS_130
_SDI/UART5_RTS
GPIO3_A7/LCDC_D3_MO/CIF_D4 M1/12S2_2CH
E16 T8 VSS 131
_SDO
GPIO3_B0/LCDC_D4_MO/CIF_D5_M1/12S0_8CH
E17 T9 VSS 132
_SDI3
E18 GPIO1_B3/FLASH_ALE/EMMC_RSTN T10 VSS_133
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No. Pin Name No. Pin Name
E19 GPIO1_A3/FLASH_D3/EMMC_D3/SFC_SIO3 T11 VSS_134
E20 GPIO1_AO/FLASH_DO/EMMC_DO/SFC_SIO0 T12 VSS_36
E21 GPIO1_A4/FLASH_D4/EMMC_D4/SFC_CSNO T13 OTP_VCC_1V8
F2 VSS_22 T14 VSS_136
F3 | DDR_DQ18 T15 VSS_137
F4 DDR_DQ16 T16 VSS_138
F5 VSS_23 T17 VSS_139
F8 DDRIO_VDD_1 T18 VSS_140
F9 DDRIO_VDD_2 T19 PMUIO2
F10 DDRIO_VDD_3 T20 GPIO0_C2/12C1_SCL/UART3_CTS_MO
F11 MIPI_DSI_VCCA_1VO0 T21 GPIO0_A5
F12 | MIPI_DSI_VCCA_1V8 U1 DDR_DQS1 N
GPIO3_A2/LCDC_VSYNC_MO/CIF_D1_M1/12S2_

F13 u2 DDR_DQS1 P
2CH_SCLK/UART5_TX

F14 | VSS_25 U3 DDR_DQ2

F15 | VSS_26 U4 DDR_D_M1

F16 | VSS_27 us VSS_141
GPIO3_B1/LCDC_D5_ MO/CIF_D6_M1/12S0_8CH

F17 ]9 VCCIO3
_SDI2/SPI1_CSNO
GPIO3_B4/LCDC_D8_MO/CIF_D7_M1/12S0_8CH

F18 u7 GPI0O2_B7/CIF_D10_MO0/I2C2_SCL
_SCLKRX/SPI1_MOSI

F19 GPIO1_BO/FLASH_CSO U8 MIPI_CSI_VCCA_1V0

Gl DDR_DQS3_N U9 MIPI_CSI_DP2

G2 DDR_DQS3 P u1o0 MIPI_CSI_CLKN

G3 DDR_DQ17 Ull MIPI_CSI_RBIAS

G4 DDR_DM2 U1z USB_AVDD_1V0

G5 | VSS_28 U13 ADC_AVDD_1V8

G7 | VSS_29 u14 VSS_142

G8 | VSS_30 u1s VSS_143

G9 | DDRIO_VDD 4 u16 VSS_144

G10 | DDRIO_VDD 5 u17 VSS_145

G11 | vsSSs_ 31 u18 VSS_146

G12 LVDS_RBIAS U19 PMUIO1

G13 | vsS 33 u20 OSC_24M_IN

G14 | vsSs_34 u21 0SC_24M_OUT

G15 VSS_48 V2 VSS_147

G16 | VSS_47 V3 DDR_DQ14
GPIO3_B7/LCDC_D11_MO/CIF_D9_M1/12S0_8C

G17 V4 DDR_DQ12
H_SDO2/SPI1_CLK
GPIO3_B6/LCDC_D10_MO/CIF_D8_M1/12S0_8C

G18 V5 VSS_148
H_SDO3/SPI1_MISO

G19 | GPIO1_B2/FLASH_DQS/EMMC_CMD V6 GPIO2_CO/CIF_D11_M0/12C2_SDA
GPIO1_B6/FLASH_CS1/UART3_TX_M1/SPIO_CS

G20 N \%4 GPI02_B5/PWM2
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No. Pin Name No. Pin Name
GPIO1_B4/FLASH_CLE/UART3_CTS_M1/SPI0_M
G21 V8 MIPI_CSI_DN2
OSI/12C3_SDA
H2 VSS_37 V9 MIPI_CSI_DP3
H3 VSS_38 V10 MIPI_CSI_CLKP
H4 VSS_39 V11 MIPI_CSI_DNO
H5 | VSS_40 V12 GPIO2_B4/CIF_DO_MO/UART2_TX_M1
H7 VSS_41 V13 USB_AVDD_1V8
H8 VSS_42 V14 ADC_INO
H9 VSS_43 V15 ADC_IN2
H10 VSS_44 V16 VSS_149
H11 VSS_45 V17 VSS_150
H12 VSS_46 V18 VSS_151
H13 | VSS_55 V19 VSS 152
H14 | CPU_VDD_1 V20 GPIO0_A4/PMIC_SLEEP/TSADC_SHUT_M1
H15 | CPU_VDD_ 2 V21 GPIOO_A2
H16 | CPU_VDD_3 w1 DDR_DQS0_N
H17 | VSS_57 w2 DDR_DQS0_P
H18 | GPIO1_B1/FLASH_RDY/EMMC_CLKOUT/SFC_CLK w3 VSS 32
H19 GPIO1_C4/SDMMC1_CMD W4 VSS_135
GPIO1_B5/FLASH_WRN/UART3_RTS_M1/SPI0_M
H20 W5 GPI02_A6/CIF_D8_MO/RMII_RXDV
ISO/I2C3_SCL
GPIO1_B7/FLASH_RDN/UART3_RX_M1/SPI0_CL
H21 < W GPI102_B6/CIF_D1_MO/UART2_RX_M1
J1 DDR_DQS2_N W7 GPIO2_A7/CIF_D9_MO/RMII_MDIO
J2 | DDR_DQS2 P ws MIPI_CSI_DN3
J3 DDR_DQ29 W9 MIPI_CSI_DN1
J4 | DDR_DQ25 W10 MIPI_CSI_DPO
J5 | VSS_49 wi1 VSS_35
J6 | DDRIO_VDD_6 w13 USB_AVDD_3V3
J7 | DDRIO_VDD_7 W14 ADC_IN1
J8 | VSS 50 W15 GPIO2_C6/PDM_CLKO_M1
J9 VSS 51 W16 VCCIO5
J10 VSS_52 w17 VSS_99
J11 VSS_53 w18 VSS_76
J12 VSS_54 W19 NPOR
J13 VSS_64 W20 TVSS
GPIOO0_A6/TSADC_SHUT_MO/TSADC_SHUTOR
J14 | CPU_VDD_4 w21
G
J15 CPU_VDD_5 Y1l DDR_DQ7
Ji6 | CPU_VDD_6 Y2 DDR_DQ3
J17 | VSS_56 Y3 DDR_DQ10
J18 | VCCIO6 Y4 GPIO2_BO/CIF_VSYNC_MO
GPIO2_B3/CIF_CLKO_MO/CLK_OUT_ETHERNE
J19 GPIO1_D1/SDMMC1_D3 Y5 T
J20 GPIO1_CO/UART1_RX Y6 GPIO2_A3/CIF_D5_MO/RMII_RXDO
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No. Pin Name No. Pin Name

K2 | DDR_DQ19 Y7 GPIO2_A5/CIF_D7_MO/RMII_RXER

K3 | DDR_DQ24 Y8 GPIO2_A4/CIF_D6_MO/RMII_RXD1

K4 | DDR_DQ28 Y9 MIPI_CSI_DP1

K5 | VSS 58 Y10 USB_OTG_DP

K6 DDRIO_VDD_8 Y11 USB_ID

K7 | DDRIO_VDD_9 Y12 USB_HOST_DM

K8 VSS_59 Y13 USB_VBUS

K9 LOGIC_VDD_1 Y14 GPIO2_C3/12S1_2CH_MCLK

K10 LOGIC_VDD_3 Y15 GPIO2_C4/12S1_2CH_SDO

K11 VSS_61 Y16 GPIO1_D7/SDMMCO_CMD/UART4_RTS
GPIO1_D6/SDMMCO_CLKO/UART4_CTS/TEST

K12 VSS_63 Y17
_CLKO

K13 VSS_65 Y18 VCCIO2

K14 | CPU_VDD_7 Y19 GPIO0O_A7

K15 | CPU_VDD_8 Y20 GPIO0_A1

K16 | CPU_VDD_9 Y21 GPIO0_AO/REF_CLKO

2.6 Power/ Ground IO

D escription

Table 2-2 Power/Ground 10 information

Group

Ball #

Descriptions

VSS

Al A1l A21 AA1 AA21 AA3 B6 B9 C12
C3 C5D3 D4 D7 E10 E11 E3E4 E5 E6
E7 E8 E9 F14 F15 F16 F2 F5 G11 G13
G14 G15 G16 G5 G7 G8 H10 H11 H12
H13 H17 H2 H3 H4 H5 H7 H8 H9 J10
J11J12 J13 J17 J5J8 J9 K11 K12 K13
K17 K18 K5 K8 L12 L13 L14 L15L16
L17 L18 L3 L4 L 5L8 M10 M12 M13 M14
M15 M16 M17 M5 M8 M9 N10 N14 N15
N16 N3 N5 N6 N7 N8 N9 P10 P11 P12
P13 P14 P15 P16 P4 P5 P6 P7 P8 P9
R10 R11 R12 R13 R14 R15 R16 R17 R5
R6 R7 R8 R9 T10 T11 T12 T14 T15 T16
T17 T18 T3T4 T5T6 T7 T8 T9 U14 U15
U16 U17 U18 U5 V16 V17 V18 V19 V2
V5 W11 W17 W18 W20 W3 W4

Internal Core Ground,

Digital 10 Ground,

AVSS

N17

Analog Ground

CPU_VDD

H14 H15 H16 J14 J15 J16 K14 K15 K16

ARM Core Power

LOGIC_VDD

K9 K10 L9 L10 L11 M11 N11 N12 N13

GPU, Logic Power

PMU_VDD_1V0

P17

PMU digital Power

VCCIO1

K19

VCCIO1 Power Domain Power
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Group Ball # Descriptions
VCCIO2 Y18 VCCIO2 Power Domain Power
VCCIO3 (0]5} VCCIO3 Power Domain Power
VCCIO4 D12 VCCIO4 Power Domain Power
VCCIOS5 W16 VCCIO5 Power Domain Power
VCCIO®6 J18 VCCIO6 Power Domain Power
PMUIO1 ul19 PMU VCCIO1 Power Domain Power
PMUIO2 T19 PMU VCCIO2 Power Domain Power
F8 F9 F10 G9 G10J6 J7 K6 K7 L6 L7
DDRIO _VDD DDR PHY Power
M6 M7
PLL_AVDD_1VO0 N18 PLL Analog Power
PLL_AVDD_1V8 M18 PLL Analog Power
USB_AVDD_1VO0 ui12 USB OTG2.0/Host2.0 Digital Power
USB_AVDD_1v8 V13 USB OTG2.0/Host2.0 Analog Power
USB_AVDD_3V3 w13 USB OTG2.0/Host2.0 Analog Power
MIPI_DSI_VCCA _1V0 F11 MIPI DSI TX Analog Power
MIPI_DSI_VCCA _1V8 F12 MIPI DSI TX Analog Power
MIPI_DSI_VCCA _3V3 E12 MIPI DSI TX Analog Power
MIPI_CSI_VCCA _1V0 us ‘ MIPI CSI RX Analog Power
ADC_AVDD_1V8 u13 ‘ SARADC Analog Power
OTP_VCC_1V8 T13 ‘ OTP Analog Power
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2.7

Function IO  Description

Table 2-3 Function IO description

w19 NPOR NPOR | up

Y21 GPIO0_AO/REF_CLKO GPIOO_AO REF_CLKO 110 down a

Y20 GPIOO_A1 GPIOO_A1 110 down a

V21 GPIOO_A2 GPIO0_A2 110 down a

AA20 GPIO0_A3/SDMMCO_DETN GPIOO_A3 SDMMCO_DETN 110 up a

TSADC_SHUT_M
V20 GPIO0_A4/PMIC_SLEEP/TSADC_SHUT_M1 GPIO0_A4 PMIC_SLEEP 1 110 down a
T21 GPIO0_A5 GPIO0_A5 /0 up a
TSADC_SHUTOR PMUIOL

w21 GPIO0_A6/TSADC_SHUT_MO/TSADC_SHUTORG GPIO0_A6 TSADC_SHUT_MO G /0 z a

Y19 GPIO0_A7 GPIO0_A7 /0 up a

R21 GPIO0_BO0/12C0_SCL GPIO0_BO 12C0_SCL /0 up a

P21 GPIO0_B1/12C0_SDA GPIO0_B1 12C0_SDA /0 up a

N20 GPIO0_B2/UARTO_TX GPI00_B2 UARTO_TX /0 down S

P18 GPIO0_B3/UARTO_RX GPIO0_B3 UARTO_RX /0 down a

R18 GPIO0_B4/UARTO_CTS GPIO0_B4 UARTO_CTS /0 up a

N19 GPIO0_B5/UARTO_RTS/TEST_CLK1 GPIO0_B5 UARTO_RTS TEST_CLK1 /10 up a

R19 GPIO0_B6/FLASH_VOLSEL GPIO0_B6 FLASH_VOLSEL /10 up a

M19 GPIO0_B7/PWMO/OTG_DRV GPIO0_B7 PWMO OTG_DRV /10 down a

N21 GPIO0_CO/UART3_TX_MO/PWM1 GPIO0_CO UART3_TX_MO PWM1 /10 down a

P19 GPIO0_C1/UART3_RX_MO/PWM3 GPIO0_C1 UART3_RX_MO PWM3 110 down a PMUIO2
T20 GPIO0_C2/12C1_SCL/UART3_CTS_ MO GPIO0_C2 12C1_SCL UART3_CTS_MO 110 down a

R20 GPIO0_C3/12C1_SDA/UART3_RTS_MO GPIO0_C3 12C1_SDA UART3_RTS_MO 110 down a

P20 GPIO0_C4/CLKIO_32K GPIO0_C4 CLKIO_32K 110 z a
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E20 GPIO1_AO0/FLASH_DO/EMMC_DO/SFC_SIO0 GPIO1_A0 FLASH_DO EMMC_DO SFC_SIO0 1/10 up a
D21 GPIO1_A1/FLASH_D1/EMMC_D1/SFC_SIO1 GPIO1_Al FLASH_D1 EMMC_D1 SFC_sSIO1 /0 up a
Cc21 GPIO1_A2/FLASH_D2/EMMC_D2/SFC_SIO2 GPIO1_A2 FLASH_D2 EMMC_D2 SFC_SI02 /0 up a
E19 GPIO1_A3/FLASH_D3/EMMC_D3/SFC_SIO3 GPIO1_A3 FLASH_D3 EMMC_D3 SFC_SIO3 110 up a
E21 GPIO1_A4/FLASH_D4/EMMC_D4/SFC_CSNO GPIO1_A4 FLASH_D4 EMMC_D4 SFC_CSNO 110 up a
D20 GPIO1_A5/FLASH_D5/EMMC_D5 GPIO1_AS5 FLASH_D5 EMMC_D5 110 up a
Cc20 GPIO1_A6/FLASH_D6/EMMC_D6 GPIO1_A6 FLASH_D6 EMMC_D6 110 up a
B21 GPIO1_A7/FLASH_D7/EMMC_D7 GPIO1_A7 FLASH_D7 EMMC_D7 110 up a
F19 GPIO1_BO/FLASH_CSO GPIO1_BO FLASH_CSO0 /10 up a
H18 GPIO1_B1/FLASH_RDY/EMMC_CLKOUT/SFC_CLK GPIO1_B1 FLASH_RDY EMMC_CLKOUT SFC_CLK /0 up a
G19 GPI01_B2/FLASH_DQS/EMMC_CMD GPIO1_B2 FLASH_DQS EMMC_CMD 110 up a
E18 GPIO1_B3/FLASH_ALE/EMMC_RSTN GPIO1_B3 FLASH_ALE EMMC_RSTN /0 down a
GPIO1_B4/FLASH_CLE/UART3_CTS_M1/SPI0_MOSI/I2C3_SD
G21 A GPIO1_B4 FLASH_CLE UART3_CTS_M1 SPI0_MOSI 12C3_SDA /0 down a VCCIO6
GPIO1_B5/FLASH_WRN/UART3_RTS_M1/SPI0_MISO/I2C3_SC
H20 L GPIO1_B5 FLASH_WRN UART3_RTS_M1 SPI0_MISO 12C3_SCL /0 up a
G20 GPIO1_B6/FLASH_CS1/UART3_TX_M1/SPI0_CSN GPIO1_B6 FLASH_CS1 UART3_TX_M1 SPIO_CSN 110 up a
H21 GPIO1_B7/FLASH_RDN/UART3_RX_M1/SPI0_CLK GPIO1_B7 FLASH_RDN UART3_RX_M1 SPIO_CLK 110 up a
J20 GPIO1_CO/UART1_RX GPIO1_CO UART1_RX /0 up a
K20 GPIO1_C1/UART1_TX GPIO1_C1 UARTL_TX /10 up a
K21 GPIO1_C2/UART1_CTS GPIO1_C2 UARTL_CTS /10 up a
L21 GPIO1_C3/UART1_RTS GPIO1_C3 UARTL_RTS /10 up a
H19 GPIO1_C4/SDMMC1_CMD GPIO1_C4 SDMMC1_CMD /0 up a
M20 GPIO1_C5/SDMMC1_CLK GPIO1_C5 SDMMC1_CLK 110 down a VCCIO1
L20 GPIO1_C6/SDMMC1_DO GPIO1_C6 SDMMC1_D0 110 up a
L19 GPIO1_C7/SDMMC1_D1 GPIO1_C7 SDMMC1_D1 110 up a
M21 GPIO1_D0/SDMMC1_D2 GPIO1_DO SDMMC1_D2 110 up a
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J19 GPIO1_D1/SDMMC1_D3 GPIO1_D1 SDMMC1_D3 1/10 up a
AA17 GPI01_D2/SDMMCO_DO/UART2_TX_MO GPIO1_D2 SDMMCO_DO UART2_TX_MO 110 up a
AA18 GPIO1_D3/SDMMCO_D1/UART2_RX_MO GPIO1_D3 SDMMCO_D1 UART2_RX_MO 110 up a
AAL9 GPIO1_D4/SDMMCO_D2/UART4_RX/JTAG_TCK GPIO1_D4 SDMMCO_D2 UART4_RX JTAG_TCK 110 up a
AA16 GPIO1_D5/SDMMCO_D3/UART4_TXNTAG_TMS GPIO1_D5 SDMMCO0_D3 UART4_TX JTAG_TMS 110 up a
Y17 GPIO1_D6/SDMMCO_CLKO/UART4_CTS/TEST_CLKO GPIO1_D6 SDMMCO_CLKO UART4_CTS TEST_CLKO 110 down a
Y16 GPIO1_D7/SDMMCO_CMD/UART4_RTS GPIO1_D7 SDMMCO0_CMD UART4_RTS 110 up a VCCIO2
AA5 GPIO2_A0/CIF_D2_MO/RMII_TXEN GPIO2_A0 CIF_D2_MO RMII_TXEN 110 down a
AA8 GPIO2_A1/CIF_D3_MO/RMII_TXD1 GPIO2_Al CIF_D3_MO RMII_TXD1 110 down a
AA7 GPI02_A2/CIF_D4_MO/RMII_TXDO GPIO2_A2 CIF_D4_MO RMII_TXDO 110 down a
Y6 GPIO2_A3/CIF_D5_MO/RMII_RXDO GPIO2_A3 CIF_D5_MO RMII_RXDO 110 down a
Y8 GPIO2_A4/CIF_D6_MO/RMII_RXD1 GPIO2_A4 CIF_D6_MO RMII_RXD1 110 down a
Y7 GPIO2_A5/CIF_D7_MO/RMII_RXER GPIO2_A5 CIF_D7_MO RMII_RXER 110 down a
W5 GPIO2_A6/CIF_D8_MO/RMII_RXDV GPIO2_A6 CIF_D8_MO RMII_RXDV 110 down a
w7 GPIO2_A7/CIF_D9_MO/RMII_MDIO GPIO2_A7 CIF_D9_MO RMII_MDIO 110 down a
Y4 GPI102_B0/CIF_VSYNC_MO GPIO2_B0O CIF_VSYNC_MO 110 down a
AA4 GPI0O2_B1/CIF_HREF_MO/RMII_MDC GPIO2_B1 CIF_HREF_MO RMII_MDC 110 down a
AAB GP102_B2/CIF_CLKI_MO/RMII_CLK GPIO2_B2 CIF_CLKI_MO RMII_CLK 110 down a
CLK_OUT_ETHER
Y5 GPIO2_B3/CIF_CLKO_MO/CLK_OUT_ETHERNET GPI02_B3 CIF_CLKO_MO NET /10 down a VCCIO3
V12 GPI02_B4/CIF_DO_MO/UART2_TX_M1 GPlO2_B4 CIF_DO_MO UART2_TX_M1 110 down a
v7 GPIO2_B5/PWM2 GPIO2_B5 PWM2 /10 down a
W6 GPIO2_B6/CIF_D1_MO/UART2_RX_M1 GPIO2_B6 CIF_D1_MO UART2_RX_M1 110 down a
u7 GPIO2_B7/CIF_D10_MO0/I2C2_SCL GPIO2_B7 CIF_D10_MO 12C2_SCL 110 up a
3 GPIO2_CO/CIF_D11_M0/I2C2_SDA GPIO2_CO0 CIF_D11_MO 12C2_SDA 110 up a
12S1_2CH_LRCK_T
AA15 GPIO2_C1/12S1_2CH_LRCK_TXRX GPIO2_C1 XRX 110 down a VCCIO5
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AA14 GPIO2_C2/12S1_2CH__SCLK GPI0O2_C2 1281_2CH__SCLK 1/10 down a

Y14 GPIO2_C3/12S1_2CH_MCLK GPIO2_C3 12S1_2CH_MCLK /0 down a

Y15 GPIO2_C4/12S1_2CH_SDO GPI02_C4 12S1_2CH_SDO /0 down a

AA13 GPIO2_C5/12S1_2CH_SDI/PDM_SDIO_M1 GPIO2_C5 12S1_2CH_SDI PDM_SDIO_M1 110 down a

w15 GPIO2_C6/PDM_CLKO_M1 GPIO2_C6 PDM_CLKO_M1 110 down a

D19 GPIO3_A0/LCDC_CLK GPIO3_A0 LCDC_CLK /0 down a
GPIO3_A1/LCDC_HSYNC_MO/CIF_D0_M1/12S2_2CH_MCLK/U

E13 ART5_RX GPIO3_Al LCDC_HSYNC_MO CIF_DO_M1 1282_2CH_MCLK UART5_RX 110 down a
GPIO3_A2/LCDC_VSYNC_MO/CIF_D1_M1/12S2_2CH_SCLK/UA

F13 RT5_TX GPIO3_A2 LCDC_VSYNC_MO CIF_D1_M1 1282_2CH_SCLK UART5_TX 110 down a
GPIO3_A3/LCDC_DEN_MO/CIF_D2_M1/12S2_2CH_LRCK_TXRX 12S2_2CH_LRCK_T

El4 JUART5_CTS GPIO3_A3 LCDC_DEN_MO CIF_D2_M1 XRX UART5_CTS 110 down a

Ci15 GPIO3_A4/LCDC_DO GPIO3_A4 LCDC_DO /0 down a
GPIO3_A5/LCDC_D1_MO/CIF_D3_M1/12S2_2CH_SDI/UARTS_

E15 RTS GPIO3_A5 LCDC_D1_MO CIF_D3_M1 12S2_2CH_SDI UART5_RTS 110 down a

C14 GPIO3_A6/LCDC_D2 GPIO3_A6 LCDC_D2 /0 down a

E16 GPIO3_A7/LCDC_D3_MO/CIF_D4_M1/1252_2CH_SDO GPIO3_A7 LCDC_D3_MO0 CIF_D4_M1 12S2_2CH_SDO 110 down a

E17 GPIO3_B0/LCDC_D4_MO/CIF_D5_M1/12S0_8CH_SDI3 GPIO3_BO LCDC_D4_MO CIF_D5_M1 12S0_8CH_SDI3 110 down a
GPIO3_B1/LCDC_D5_MO/CIF_D6_M1/12S0_8CH_SDI2/SPI1_C

F17 SNO GPIO3_B1 LCDC_D5_MO CIF_D6_M1 12S0_8CH_SDI2 SPI1_CSNO 110 down a

B18 GPIO3_B2/LCDC_D6/SPI1_CSN1 GPIO3_B2 LCDC_D6 SPI1_CSN1 /10 down a

C17 GPIO3_B3/LCDC_D7/12S0_8CH_SDI1 GPIO3_B3 LCDC_D7 12S0_8CH_SDI1 /10 down a VCCIO4
GPIO3_B4/LCDC_D8_MO/CIF_D7_M1/12S0_8CH_SCLKRX/SPI 12S0_8CH_SCLKR

F18 1_MOSI GPIO3_B4 LCDC_D8_MO CIF_D7_M1 X SPI1_MOSI 110 down a

12S0_8CH_LRCK
c16 GPIO3_B5/LCDC_D9_M0/12S0_8CH_LRCKRX GPIO3_B5 LCDC_D9_MO RX 110 down a
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GPIO3_B6/LCDC_D10_MO/CIF_D8_M1/I2S0_8CH_SDO3/SPI1

G18 _MISO GPIO3_B6 LCDC_D10_MO CIF_D8_M1 12S0_8CH_SDO3 SPI1_MISO 110 down a
GPIO3_B7/LCDC_D11_MO/CIF_D9_M1/I2S0_8CH_SDO2/SPI1

G17 _CLK GPIO3_B7 LCDC_D11_MO CIF_D9_M1 12S0_8CH_SDO2 SPI1_CLK 110 down a

A20 GPIO3_CO0/LCDC_D12/12S0_8CH_SDO1 GPIO3_CO0 LCDC_D12 12S0_8CH_SDO1 /0 down a

B20 GPIO3_C1/LCDC_D13/12S0_8CH_MCLK GPIO3_C1 LCDC_D13 12S0_8CH_MCLK /0 down a

C19 GPIO3_C2/LCDC_D14/PWM4/12S0_8CH_LRCKTX/TDM_FSYNC GPIO3_C2 LCDC_D14 PWM4 12S0_8CH_LRCKTX TDM_FSYNC 110 down a

B19 GPIO3_C3/LCDC_D15/PWM5/I12S0_8CH_SCLKTX/TDM_SCLK GPIO3_C3 LCDC_D15 PWM5 12S0_8CH_SCLKTX TDM_SCLK /0 down a

Ci8 GPIO3_C4/LCDC_D16/PWM6/I2S0_8CH_SDOO0/TDM_SDO GPIO3_C4 LCDC_D16 PWM6 12S0_8CH_SDO0 TDM_SDO 110 down a

Al8 GPIO3_C5/LCDC_D17/PWM7/12S0_8CH_SDIO/TDM_SDI GPIO3_C5 LCDC_D17 PWM7 12S0_8CH_SDIO TDM_SDI 110 down a

D13 GPIO3_C6/LCDC_D18/CIF_D10_M1/PDM_CLKO_MO GPIO3_C6 LCDC_D18 CIF_D10_M1 PDM_CLKO_MO /0 down a

D14 GPIO3_C7/LCDC_D19/CIF_D11_M1/PDM_CLK1 GPIO3_C7 LCDC_D19 CIF_D11_M1 PDM_CLK1 /0 down a

D15 GPIO3_DO0/LCDC_D20/CIF_CLKOUT_M1/PDM_SDI1 GPIO3_DO LCDC_D20 CIF_CLKOUT_M1 PDM_SDI1 /0 down a
GPIO3_D1/LCDC_D21/CIF_VSYNC_M1/PDM_SDI2/ISP_PRELI ISP_PRELIGHT_T

D16 GHT_TRIG GPIO3_D1 LCDC_D21 CIF_VSYNC_M1 PDM_SDI2 RIG /0 down a
GPIO3_D2/LCDC_D22/CIF_HREF_M1/PDM_SDI3/ISP_FLASH_ ISP_FLASH_TRIG

D17 TRIGOUT GPIO3_D2 LCDC_D22 CIF_HREF_M1 PDM_SDI3 ouT /0 down a
GPI03_D3/LCDC_D23/CIF_CLKIN_M1/PDM_SDIO_MO/ISP_FLA ISP_FLASH_TRIG

D18 SH_TRIGIN GPIO3_D 3 LCDC_D23 CIF_CLKIN _M1 PDM_SDI 0_MO IN /0 down a

Vi4 ADC_INO ADC_INO A N/A

w14 ADC_IN1 ADC_IN1 A N/A ADC_AVD

V15 ADC_IN2 ADC_IN2 A N/A D

T2 DDR_D_mO0 DDR3_D_m0 DDR4_D_m0 A N/A DDRIO

u4 DDR_D_M1 DDR3_D_M1 DDR4_D_M1 A N/A

G4 DDR_DM2 DDR3_DM2 DDR4_DM2 A N/A

M4 DDR_DM3 DDR3_DM3 DDR4_DM3 A N/A

R4 DDR_DQO DDR3_DQO DDR4_DQO A N/A
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R1 DDR_DQ1 DDR3_DQ1 DDR4_DQ1 N/A
Y3 DDR_DQ10 DDR3_DQ10 DDR4_DQ10 N/A
M2 DDR_DQ11 DDR3_DQ11 DDR4_DQ11 N/A
va DDR_DQ12 DDR3_DQ12 DDR4_DQ12 N/A
M3 DDR_DQ13 DDR3_DQ13 DDR4_DQ13 N/A
V3 DDR_DQ14 DDR3_DQ14 DDR4_DQ14 N/A
N4 DDR_DQ15 DDR3_DQ15 DDR4_DQ15 N/A
F4 DDR_DQ16 DDR3_DQ16 DDR4_DQ16 N/A
G3 DDR_DQ17 DDR3_DQ17 DDR4_DQ17 N/A
F3 DDR_DQ18 DDR3_DQ18 DDR4_DQ18 N/A
K2 DDR_DQ19 DDR3_DQ19 DDR4_DQ19 N/A
us DDR_DQ2 DDR3_DQ2 DDR4_DQ2 N/A
L2 DDR_DQ20 DDR3_DQ20 DDR4_DQ20 N/A
M1 DDR_DQ21 DDR3_DQ21 DDR4_DQ21 N/A
E2 DDR_DQ22 DDR3_DQ22 DDR4_DQ22 N/A
L1 DDR_DQ23 DDR3_DQ23 DDR4_DQ23 N/A
K3 DDR_DQ24 DDR3_DQ24 DDR4_DQ24 N/A
Ja DDR_DQ25 DDR3_DQ25 DDR4_DQ25 N/A
c2 DDR_DQ26 DDR3_DQ26 DDR4_DQ26 N/A
D2 DDR_DQ27 DDR3_DQ27 DDR4_DQ27 N/A
K4 DDR_DQ28 DDR3_DQ28 DDR4_DQ28 N/A
J3 DDR_DQ29 DDR3_DQ29 DDR4_DQ29 N/A
Y2 DDR_DQ3 DDR3_DQ3 DDR4_DQ3 N/A
D1 DDR_DQ30 DDR3_DQ30 DDR4_DQ30 N/A
E1 DDR_DQ31 DDR3_DQ31 DDR4_DQ31 N/A
N2 DDR_DQ4 DDR3_DQ4 DDR4_DQ4 N/A
R3 DDR_DQ5 DDR3_DQ5 DDR4_DQ5 N/A
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R2 DDR_DQ6 DDR3_DQ6 DDR4_DQ6 N/A
Y1 DDR_DQ7 DDR3_DQ7 DDR4_DQ7 N/A
AA2 DDR_DQ8 DDR3_DQ8 DDR4_DQ8 N/A
P3 DDR_DQ9 DDR3_DQ9 DDR4_DQ9 N/A
w1 DDR_DQS0_N DDR3_DQS0_N DDR4_DQS0_N N/A
w2 DDR_DQS0_P DDR3_DQS0_P DDR4_DQS0_P N/A
U1 DDR_DQS1_N DDR3_DQS1_N DDR4_DQS1_N N/A
u2 DDR_DQS1_P DDR3_DQS1_P DDR4_DQS1_P N/A
J1 DDR_DQS2_N DDR3_DQS2_N DDR4_DQS2_N N/A
32 DDR_DQS2_P DDR3_DQS2_P DDR4_DQS2_P N/A
G1 DDR_DQS3_N DDR3_DQS3_N DDR4_DQS3_N N/A
G2 DDR_DQS3_P DDR3_DQS3_P DDR4_DQS3_P N/A
c7 DDR3_AO/DDR4_A10 DDR3_A0 DDR4_A10 N/A
D10 DDR3_A1/DDR4_A9 DDR3_A1L DDR4_A9 N/A
A10 DDR3_A10/DDR4_CS0n DDR3_A10 DDR4_CS0n N/A
B7 DDR3_A11/DDR4_A3 DDR3_A11 DDR4_A3 N/A
A9 DDR3_A12/DDR4_BA1 DDR3_A12 DDR4_BA1 N/A
D6 DDR3_A13/DDR4_A2 DDR3_A13 DDR4_A2 N/A
A7 DDR3_A14/DDR4_A1 DDR3_A14 DDR4_A1 N/A
co DDR3_A15/DDR4_ODTO DDR3_A15 DDR4_ODTO N/A
D8 DDR3_A2/DDR4_A4 DDR3_A2 DDR4_A4 N/A
B5 DDR3_A3/DDR4_A6 DDR3_A3 DDR4_A6 N/A
A8 DDR3_A4/DDR4_A5 DDR3_A4 DDR4_A5 N/A
A4 DDR3_A5/DDR4_A8 DDR3_A5 DDR4_A8 N/A
B8 DDR3_A6/DDR4_A7 DDR3_A6 DDR4_A7 N/A
B4 DDR3_A7/DDR4_A11 DDR3_A7 DDR4_A11 N/A
c10 DDR3_A8/DDR4_A13 DDR3_A8 DDR4_A13 N/A
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C6 DDR3_A9/DDR4_A0 DDR3_A9 DDR4_A0 N/A
A3 DDR3_BA0/DDR4_BGO DDR3_BAO DDR4_BGO N/A
B10 DDR3_BA1/DDR4_CASn/DDR4_A15 DDR3_BA1 DDR4_CASn DDR4_A15 N/A
A5 DDR3_BA2/DDR4_BAO DDR3_BA2 DDR4_BAO N/A
D9 DDR3_CASNn/DDR4_A12 DDR3_CASn DDR4_A12 N/A
B11 DDR3_CKE/DDR4_RASn/DDR4_A16 DDR3_CKE DDR4_RASNn DDR4_A16 N/A
B1 DDR3_CLKN/DDR4_CLKN DDR3_CLKN DDR4_CLKN N/A
B2 DDR3_CLKP/DDR4_CLKP DDR3_CLKP DDR4_CLKP N/A
B3 DDR3_CSNO/DDR4_ACTn DDR3_CSNO DDR4_ACTn N/A
D11 DDR3_CSN1/DDR4_CSIN DDR3_CSN1 DDR4_CSIN N/A
D5 DDR3_ODT0/DDR4_Wen/DDR4_A14 DDR3_ODTO DDR4_Wen DDR4_A14 N/A
C11 DDR3_ODT1/DDR4_ODT1 DDR3_ODT1 DDR4_ODT1 N/A
C4 DDR3_RASn/DDR4_CKE DDR3_RASNn DDR4_CKE N/A
A2 DDR3_RESETn/DDR4_RESETN DDR3_RESETn DDR4_RESETN N/A
c8 DDR3_WEn/DDR4_BG1 DDR3_WEn DDR4_BG1 N/A
B14 LVDS_CLKN/MIPI_TX_CLKN/LCDC_D4_M1 LVDS_CLKN MIPI_TX_CLKN LCDC_D4_M1 N/A
Al4 LVDS_CLKP/MIPI_TX_CLKP/LCDC_D3_M1 LVDS_CLKP MIPI_TX_CLKP LCDC_D3_M1 N/A
G12 LVDS_RBIAS LVDS_RBIAS N/A
B16 LVDS_TXON/MIPI_TX_DON/LCDC_D11_M1 LVDS_TXON MIPI_TX_DON LCDC_D11_M1 N/A
B17 LVDS_TXOP/MIPI_TX_DOP/LCDC_D8_M1 LVDS_TXOP MIPI_TX_DOP LCDC_D8_M1 N/A
B15 LVDS_TXIN/MIPI_TX_DIN/LCDC_D1_M1 LVDS_TXIN MIPI_TX_D1N LCDC_D1_M1 N/A
Al6 LVDS_TX1P/MIPI_TX_D1P/LCDC_D10_M1 LVDS_TX1P MIPI_TX_D1P LCDC_D10_M1 N/A
LCDC_VSYNC_M
c13 LVDS_TX2N/MIPI_TX_D2N/LCDC_VSYNC_M1 LVDS_TX2N MIPI_TX_D2N 1 N/A MIPI_DSI
B13 LVDS_TX2P/MIPI_TX_D2P/LCDC_D5_M1 LVDS_TX2P MIPI_TX_D2P LCDC_D5_M1 N/A
LCDC_HSYNC_M
B12 LVDS_TX3N/MIPI_TX_D3N/LCDC_HSYNC_M1 LVDS_TX3N MIPI_TX_D3N 1 N/A
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A12 LVDS_TX3P/MIPI_TX_D3P/LCDC_DEN_M1 LVDS_TX3P MIPI_TX_D3P LCDC_DEN_M1 N/A
MIPI_CSI_CLK
u1o0 MIPI_CSI_CLKN N N/A
V10 MIPI_CSI_CLKP MIPI_CSI_CLKP N/A
Vi1 MIPI_CSI_DNO MIPI_CSI_DNO N/A
w9 MIPI_CSI_DN1 MIPI_CSI_DN1 N/A
V8 MIPI_CSI_DN2 MIPI_CSI_DN2 N/A
ws MIPI_CSI_DN3 MIPI_CSI_DN3 N/A
W10 MIPI_CSI_DPO MIPI_CSI_DPO N/A
Y9 MIPI_CSI_DP1 MIPI_CSI_DP1 N/A
u9 MIPI_CSI_DP2 MIPI_CSI_DP2 N/A
Vo MIPI_CSI_DP3 MIPI_CSI_DP3 N/A
MIPI_CSI_RBIA
U1l MIPI_CSI_RBIAS S N/A MIPI_CSI
u20 0OSC_24M_IN 0SC_24M_IN N/A
u21 0SC_24M_OUT 0SC_24M_OUT N/A PMU_VDD
Y12 USB_HOST_DM USB_HOST_DM N/A
AA12 USB_HOST_DP USB_HOST_DP N/A
Y11 USB_ID USB_ID N/A
AA10 USB_OTG_DM USB_OTG.DM N/A
Y10 USB_OTG_DP USB_OTG_DP N/A
Y13 USB_VBUS USB_VBUS N/A usB
Not es:
W Padtypes: | = digital -input, O = digital -output, /O =  digital input/output (bidirectional) , A=Analog 10
Y Def default 10 direction for digital IO
y  Output Drive Unitis ~ mA, only Digital 10 has drive value;
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2.8 10 Pin Name Description
Thi s -cshuédbpt er will focus on the detailed functi
different interface.
Table 2-4 10 function description list
Interface Pin Name Direction Description
OSC_24M_IN | Clock input of 24MHz crystal
Misc OSC_24M_OUT (@) Clock output of 24MHz crystal
NPOR | Chip hardware reset
Interface Pin Name Direction Description
JTAG interface clock input/SWD interface clock
JTAG_TCK |
input
SWJ-DP
JTAG interface TMS input/SWD interface data
JTAG_TMS lfe}
out
Interface Pin Name Direction Description
SDMMCO_CLK (@] sdmmc card clock
sdmmc card command output and response
SDMMCO_CMD I/0
SD/MMC input
Host SDMMCO_DJi]
1/0 sdmmc card data input and output
Controller (i=0~3)
sdmmc card detect signal, O represents
SDMMCO_DETN |
presence of card
Interface Pin Name Direction Description
SDMMC1_CLK (0] sdio card clock
SDIO Host SDMMC1_CMD 1/0 sdio card command output and response input
Controller SDMMC1_DJ i]
1/0 sdio card data input and output
(i=0 ~3)
Interface Pin Name Direction Description
EMMC_CLKOUT (0] emmc card clock
emmc card command output and response
eMMC EMMC_CMD I/0
input
Interface
EMMC_DJ i]
1/0 emmc card data input and output
(i=0 ~7)
Interface Pin Name Direction Description
FLASH_ALE (0] Flash address latch enable signal
FLASH_CLE (0] Flash command latch enable signal
FLASH_WRN (0] Flash write enable and clock signal
Nand Flash
andrias FLASH_RDN (0] Flash read enable and write/read signal
Interface
FLASH_Di(i=0~7) 110 Flash data inputs/outputs signal
FLASHx_DQS 110 Flash data strobe signal
FLASHx_RDY | Flash ready/busy signal
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FLASHx_CSNi=0~1) (0] Flash chip enable signal for chip i, i= 0~7
Interface Pin Name Direction Description
SFC_CLK 1/0 sfc serial clock
SFC
SFC_CSNx (x=0) I/0 sfc chip select signal,low active
Controller
SFC_SIOx (x=0, 3) (@) sfc serial data output
Interface Pin Name Direction Description
LCDC RGB interface display clock out, MCU i80
LCDC_DCLK (0]
interface RS signal
LCDC RGB interface verti  cal sync pulse, MCU
LCDC_VSYNC (0]
i80 interface CSN signal
LCDC LCDC RGB interface horizontal sync pulse, MCU
LDCD_HSYNC o
i80 interface WEN signal
LCDC RGB interface data enable, MCU i80
LCDC_DEN o]
interface REN signal
LCDC_Di(i=0 ~23) (0] LCDC data output/input
Interface Pin Name Direction Description
CLKP (0] Active -high clock signal to the memory device.
CLKN (0] Active -low clock signal to the memory device.
Active -high clock enable signal to the memory
CKE (@]
device
Active -low chip select signal to the memory
CSNi (i=0,1) o}
device. AThere are two chip select.
Active -low row address strobe to the memory
RASN (0]
device.
Active -low column address strobe to the
CASn 0
memory device.
Active -low write enable strobe to the memory
WEnRN (0]
DDR device.
Interface BAI(i=0,1,2) (0] Bank address signal to the memory device.
Ai(i=0~15) (0] Address signal to the memory device.
DQIi(i=0~ 31) 110 Bidirectional data line to the memory device.
DQS[i]_P Active -high bidirectional data strobes to the
110
(i=0~ 3) memory device.
DQS[i]_N Active -low bidirectional data  strobes to the
110
(i=0~ 3) memory device.
Active -low data mask signal to the memory
DMi(i=0~3) o
device.
On-Die Termination output signal for two chip
ODTi(i=0,1) o
select.
RESETn (0] DDR3/DDR4 reset signal to the memory device
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Interface Pin Name Direction Description
| 2S0_8CH_MCL (0] | 2S/ PCM clock source
| 2S0_8CH_SCL I/ O | 2S/ PCM serial cl ock
| 2S/ PCM left & right chan
serial data, synchronous
1 2S0_8CH_LRQ /o |1 2S mode @aregitnnd ng of a g
12S0/PCM right channels in PCM mod
| 2S/ PCM left & right chan
Controller transmitting serial dat a,
1 2S0_8CH_LRQ /o right channel in 1 2S mode
a group of left & right ¢
I(i=21§3?)—80H|—SDI | | 2S/ PCM serial data input
I._ZSO—SCHI—SDC (0] | 2S/ PCM seritpaut data ou
(i=1 ~3)
Interface Pin Name Direction Description
| 2S1_2CH_MCLU (0] | 2S/ PCM clock source
| 2S1_2CH_SCL I/ 0O | 2S/ PCM serial cl ock
|1 2S/ PCM left & right chan
serial dat a, synchronous
1281 _2CH_LRQ 70 1 2S mode and the beginnin
12S1/PCM right channels in PCM mod
Controller |1 2S/ PCM left & right chan
transmitting serial dat a,
1281 _2CH_LRQ 70 right channel in 1 2S mode
a group of left right ¢
| 2S1_2CH_SDI | | 2S/ PCM serial data input
| 2S1_2CH_SDC( (@] | 2S/ PCM seritpaut data ou
Interface Pin Name Direction Description
| 2S2_2CH_MCL (0] | 2S/ PCM clock source
| 2S2_2CH_ScCU I/ O | 2S/ PCM serial clock
| 2S/ PCM left & right chan
serial data, synchronous
1282 _2CH_LRC 170 1 2S mode @a&regitnlneg ng of a g
12S2/PCM right channels in PCM mod
Controll | 2S/ PCM left & right chan
ontroller ; ; ;
transmitting serial data,
12S2_2CH_LRQ /o right channel in |2S mode
a group of left & right c
| 2S2_2CH_SDI | | 2S/ PCM serial data input
| 2S2_2CH_SDC( (0] | 2S/ PCM seritpaut data ou
Interface Pin Name Direction Description
PDM_CLK (0] PDM sampling clock
PDM PDM_SDI[ i]
| PDM data
(i=0 ~3)
Interface Pin Name Direction Description
TDM_SCLK I/ O TDMseri al cl ock
TDMFSYNC I/ O TDM frame synchronization
TDM
TDM_SDI | TDMserial data input
TDM_SDO (0] TDMlat atpaa
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Interface Pin Name Direction Description
SPI0_CLK 1/0 SPI serial clock
SPI0_CSN[i](i=0) 1/0 SPI chip select signal, low active
SPIO
SPIO_TXD (0] SPI serial data output
SPI0_RXD | SPI serial data input
Interface Pin Name Direction Description
SPI1_CLK 1/0 SPI serial clock
SPI1_CSN[i](i=0,1) I/0 SPI chip select signal, low active
SPI1
SPI1_TXD (0] SPI serial data output
SPI_RXD [ SPI serial data input
Interface Pin Name Direction Description
PWMO 1/0 Pulse Width Modulation  input and output
1/0 Pulse Width Modulation  input and output , used
PWM1
for VOPB CABAC PWM control
PWM2 1/0 Pulse Width Modulation input and output
1/0 Pulse Width Modulation  input and output , used
PWM3
PWM for IR application  recommended
PwWM4 1/0 Pulse Width Modulation  input and output
PWM5 1/0 Pulse Width Modulation  input and output
PWM6 1/0 Pulse Width Modulation inputand output
1/0 Pulse Width Modulation  input and output , used
PWM7
for IR application  recommended
Interface Pin Name Direction Description
I12C[ i]_SDA
I/0 I12C data
(i=0,1,2,3)
12C
12C[ i]_SCL
le} 12C clock
(i=0,1,2,3)
Interface Pin Name Direction Description
UART[i]_RX
| UART serial data input
(i=0,1,2,34,5)
UART[i]_TX
(0] UART serial data output
(i=0,1,2,34,5)
UART
UART[i]_CTS
| UART clear to send modem tatus input
(i=0,1,3,4,5)
UART[i]_RTS
(0] UART modem control  request to send output
(i=0,1,3,4,5)
Interface Pin Name Direction Description
MAC RMII_CLK I/ O MAC REC_CLK output or external clock input
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Interface Pin Name Direction Description
RMII_MDC O MAC management interface clock
RMII_MDIO I/ O MAC management interface data
RMII_TXD[ i](i=0~1) o MAC TX data
RMII_RXD[ i](i=0~1) | MAC RX data
RMII_TXEN (@] MAC TX data enable
RMII_RXER | MAC RX error signal
RMII _RXDV O MAC RX enable
RMII_CRS | PHY CRS signal
RMII _MDIO 110 PHY MDC data line
RMII _MDC O PHY MDC control
Interface Pin Name Direction Description
USB_HOST_DP 1/0 USB 2.0 Data signal DP
USB_HOST_DM 1/0 USB 2.0 Data signal DM
USB_OTG_DP 1/0 USB 2.0 Data signal DP
USB_OTG_DM 1/0 USB 2.0 Data signal DM
USB 2.0
Connect 133 ohm resistor to ground to
USB_RBIAS o
generate reference  current
USB_VBUS | Insert detect when act as USB device
USB_ID [ USB Mini - Receptacle Identifier
Interface Pin Name Direction Description
MIPI DSI negative differential data line
MIPI_TX_D iN(i=0 ~3) 0
transceiver output
MIPI DSI positive differential data line
MIPI_TX_D iP(i=0 ~3) 0
transceiver output
MIPI_DSI
MIPI DSI positive differential clock line
MIPI_TX_CLKP 0
transceiver output
MIPI DSI negative differential clock line
MIPI_TX_CLKN 0
transceiver output
Interface Pin Name Direction Description
LVDS negative differential data line
LVDS TXiN(i=0 ~3) 0
transceiver output
LVDS positive differential data line
LVDS TXiP(i=0 ~3) 0
transceiver output
LVDS positive differential clock line
LVDS LVDS_CLKP O
transceiver output
LVDS negative differential clock line
LVDS_CLKN 0
transceiver output
LVDS external resistor connection,
LVDS_RBIAS O
connect 2K ohm resistor to ground
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Interface Pin Name Direction Description
MIPI CSI negative differential data line
MIPI_CSI_DN i(i=0 ~3) I
transceiver output
MIPI CSlI positive differential data line
MIPI_CSI_DP i(i=0 ~3) I
transceiver output
MIPI CSlI positive differential clock line
MIPI_CSI MIPI_CSI_CLKP |

transceiver output

MIPI_CSI_CLKN

MIPI CSI negative differential clock line

transceiver output

MIPI_CSI_RBIAS

MIPI CSI external resistor connection,

connect 2K ohm resistor to ground
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Chapter 3  Electrical Specification
3.1 Absolute Ratings
The below table provides the absolute ratings.
Absolute maxi mum ratings speci fy dtehvd cwa Imaes bbee ydaamth gw
per manentl-tyer noegposure to absolute maximum ratings
device reliability.
Absolute minimum ratings specify the values beyond w
per manentl-tyer moegposure to wmhsrdtuitregamiconomdi-ti ons may
device reliability.
Table 3-1 Absolute ratings
Parameters Related Power Group Min Max Unit
Supply voltage for CPU VDD_ CORE -0.3 1.40
Supply voltage for GPU and core logic VDD_LOGIC -0.3 1.15 \%
1.0V supply voltage -0.3 1.15 \%
1.8V supply voltage -0.3 1.98 \%
3.3V supply voltage -0.3 3.63 \%
Supply voltage for DDR 10 -0.3 1.65 \%
Storage Temperature Tstg -40 125 t
Max Conjunction Temperature Tj N/A 125 t
3.2 Recommended Operating Condition
Fol l owing table describes the recommended operating
Table 3-2 Recommended operating condition
Parameters Symbol Min Typ Max Unit
Voltage for CPU CPU_VDD 0.95 1.00 1.35 %
Voltage for GPU and core logic LOGIC_VDD 0.90 1.00 1.10 \%
Voltage for PMU PMU_VDD_1V0 0.90 1.00 1.10 %
VCCIO1, VCCIO2, VCCIO3,
2.97 3.30 3.63
Digital GPIO Power (3.3V/1.8V) VCCIO4VCCIO5, VCCIO6 %
1.62 18 1.98
PMUIO1, PMUIO2
DDR3 10 power DDR_VDD 1.425 15 1.575 %
DDR3L 10 Power DDR_VDD 1.283 1.35 1.417 %
LPDDR3 10 Power DDR_VDD 1.14 12 13 %
DDR4 10 Power DDR_VDD 1.14 12 13 %
OTP Analog Power OTP_VCC_1V8 1.62 1.8 1.98 \%
PLL Analog Power (1.0V) PLL_DVDD_1VO 0.9 1.0 1.1 \%
PLL Analog Power (1.8V) PLL_AVDD_1V8 1.62 1.8 1.98 %
SARADC Analog Power ADC_AVDD_1V8 1.62 18 1.98 %
USB 2.0 OTG/H ost Analog Power (1. 0V) USB20_DVDD_1V0 0.90 1.00 1.10 %
USB 2. 0 OTG/H ost Analog Power (1.8V) USB20_AVDD_1V8 1.62 1.8 1.98 \%
USB 2.0 OTG/Host Analog Power (3.3V) USB20_AVDD_3V3 2.97 3.3 3.63 \%
MIPI DSI  Analog Power(1.0V) MIPI_DSI_VCCA _1V0 0.90 1.00 1.10 %
MIPI DSI Analog Power (1.8V) MIPI_DSI_VCCA _1V8 1.62 1.8 1.98 %
MIPI DSI Analog Power (3.3V) MIPI_DSI_VCCA _3V3 2.97 3.3 3.63 %
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Parameters Symbol Min Typ Max Unit
MIPI CSI Analog Power(1.0V) MIPI_CSI_VCCA _1VO0 0.9 1.0 1.1 v
OSC input clock frequency N/A 24 N/A MHz
Max CPU frequency of A35 N/A N/A TBD GHz
Max GPU fr equency N/A N/A TBD MHz
Ambient Operating Temperature for
Ta 0 25 80 t
PX30
Ambient Operating Temperature for
Ta -20 25 85 N
PX30K
Notes:
W  Symbol name is same as the pin name in the io descriptions
Y with the reference software setup, the reference software will limit the chipset temperature about

857

3.3 DC Characteristics

Table 3-3 DC Characteristics

Parameters Symbol Min Typ Max Unit
Input Low Voltage Vil -0.3 0 3.3x0.3
Input High Voltage Vih 3.3x0.7 3.3 3.3+0.3 \Y
Output Low Voltage Vol NA NA 0.4 Y,
Digital GPIO Output High Voltage Voh 3.3-04 NA NA Y
@3.3V Vir+ 1.53 1.46 1.43 \%
Threshold Point
Vitr - 1.19 1.12 1.05 \%
Pullup Resistor Rpu 33.7 58 101.5 Kohm
Pulldown Resistor Rpd 34.2 60.1 109.3 Kohm
Input Low Voltage Vil -0.3 0 1.8x0.3 \%
Input High Voltage Vih 1.8x0.7 1.8 1.8+0.3 \Y
Output Low Voltage Vol NA NA 0.4 Y,
Digital GPIO Output High Voltage Voh 1.8-04 NA NA Y,
@1.8vV Vir+ 1.23 1.12 1.03 \%
Threshold Point
Vitr - 0.91 0.82 0.73 \Y
Pullup Resistor Rpu 35 62.9 120 Kohm
Pulldown Resistor Rpd 35.1 61 113.9 Kohm
Parameters Symbol Min Typ Max Unit
Input High Voltage Vih_ddr VREF +0.13 NA DDR_VDD \%
DDR 10 @ Input Low Voltage Vil_ddr VSS NA VREF - 0.13 \%
LPDDR2 mode Output High Voltage Voh_ddr VREF +0.13 NA DDR_VDD \%
Output Low Voltage Vol_ddr VSS NA Vr €1 1 v
Input High Voltage Vih_ddr VREF + 0.1 NA DDR_VDD \%
DDR 10 @ Input Low Voltage Vil_ddr VSS NA VREF - 0.1 \%
LPDDR3 mode | otput High Voltage Voh_ddr VREF +0.1 NA | DDR_VDD v
Output Low Voltage Vol_ddr VSS NA VREF - 0.1 \%
DDR 10 Input High Voltage Vih_ddr VREF +0.10 NA DDR_VDD \%
@DDR3 mode Input Low Voltage Vil_ddr VSS NA VREF - 0.10 \
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Parameters Symbol Min Typ Max Unit
Output High Voltage Voh_ddr VREF +0.10 NA DDR_VDD \%
Output Low Voltage Vol_ddr VSS NA VREF - 0.10 Y,
On die terminati
Rtt 75 220 Ohm
resistance
Input High Voltage Vih_ddr VREF +0.075 NA DDR_VDD Vv
DDR 10 Input Low Voltage Vil_ddr VSsS NA VREF -0.075 Vv
@DDR4 mode Output High Voltage Voh_ddr VREF +0.075 NA DDR_VDD Vv
Output Low Voltage Vol_ddr VSS NA Vref-0.075 \
Parameters Symbol Min Typ | Max | Unit
Output High Voltage Voh 1050 | NA NA mV
Output Low Voltage Vol NA NA 750 mV
Output differential voltage |VOD| 250 NA 400 mV
MIPLDSIIO | oytput offset voltage Vos 825 | NA | 975 | mv
@LVDS mode Output impedance, single ended Ro 40 NA 140 q
Ro mismatch between A & B ®RoO 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 1.8 NA NA \%
MIPI_DSIIO | oytput Low Voltage Vol NA | NA | O v
@TTL mode Short-Circuit Output Current los NA 35 60 mA
Output impedance Zolp 40 NA 460 q
Output High Voltage Voh 300 NA NA mV
Output Low Voltage Vol NA NA 100 mV
HS TX static Common-mode voltage VCMTX 150 | 200 250 mV
MIPI DSI IO VCMTX mismatch when output is Differential-1 or Differential-0 | | @V CMT X ( ] NA NA 5 mV
@MIPI mode HS transmit differential voltage |VOD| 140 | 200 270 mV
VOD mismatch when output is Differential-1 or Differential-0 | pVOD| NA NA 10 mV
HS output high voltage VOHHS NA NA 360 mV
Single ended output impedance Z0S 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
Digital GPIO loz Vout = 3.3V or OV NA NA 10 UA
current
@3.3V
Vin = 3.3V, pulldown
High level input current lih NA NA 10 UA
disabled
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Parameters Symbol Test condition Min Typ Max Unit
Vin = 3.3V, pulldown
NA NA 110 uA
enabled
Vin = 0V, pullup
NA NA 10 UA
disabled
Low level input current
Vin = 0V, pullup
NA NA 110 UA
enabled
Input leakage  current Vin = 1.8V or OV NA NA 10 UuA
Tri-state output leakage
Vout = 1.8V or OV NA NA 10 UA
current
Vin = 1.8V, pulldown
NA NA 10 UA
o disabled
Digital GPIO High level input current
Vin = 1.8V, pulldown
@1.8v NA NA 60 UA
enabled
Vin = 0V, pullup
NA NA 10 UA
disabled
Low level input current
Vin =0V, pullup
NA NA 60 UA
enabled
3.5 Electrical Characteristics for PLL
Table 3-5 Electrical Characteristics for PLL
Parameters Symbol Test condition Min Typ Max Unit
Input clock Fin = FREF
Fin 1 800 MHz
frequency(Int) @3.3V/1.1V
Input clock Fin = FREF
Fin 10 800 MHz
frequency(Frac) @3.3V/1.1V
Fvco = Fref * FBDIV
VCO operating range Fueo 800 3200 MHz
@3.3V/1.1V
Fout= Fvco/POSTDIV
Output clock frequency Fout 16 3200 MHz
@3.3V/1.1V
Input
@ 3.3V/1.1V,
PLL Lock time Tt 250 500 clock
FREF=24M,REFDIV=1
cycles
Fvco = 1000MHz,
VDDHYV current @3.3V
1.0 1.2 mA
consumption Current scal ¢
(Fvco/ 2GHz)
VDD Current
VDD =1.1V 1.3 1.56 UA/MHz
consumption
Power consumption
PD=HIGH, @27 t 13 UuA
(power -down mode)

Not es:
W  REFDIV is the input divider value;
Y  FBDIV is the feedback divider value;
v POSTDIV is the output divider value
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3.6 Electrical Characteristics for USB 2.0 | nterface
Table 3-6 Electrical Characteristics for USB 2.0 Interface
Parameters ‘ Symbol ‘ Test condition ‘ Min ‘ Typ ‘ Max | Unit
Transmitter
High output level VOH 2.8 NA NA
Low output level VOL NA NA 0.3
Classic mode (Vout =0 or
40.5 45 49.5 ohms
Output resistance ROUT 3.3v)
HS mode (Vout = 0 to 800mV) 40.5 45 495 ohms
Output Capacitance CouT seenfromD+orD - 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 33 3.63
Differential output signal high VOH Classic (LS/FS); lo=6mA 2.2 NA NA
HS mode; lo=0mA 360 400 440 mVv
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 +-250 mVv
Receiver sensitivity RSENS
HS mode +-25 mV
Classic mode 0.8 1.65 25 \%
HS mode (differential and
0.1 0.2 0.3 \%
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 mV
Disconnect threshold 570 590 625 mV
High input level VIH NA 1.0 NA \Y
Low input level VIL NA 0 NA
3.7 Electrical Characteristics for DDR 10
Table 3-7 Electrical Characteristics for DDR 10
Test
Parameters Symbol Min Typ | Max | Unit
condition
Input leakage current,
DDR IO @ 1.5V,
SSTL mode, NA 0 UA
@DDR3 mode 125+
unterminated
DDR 10 @ 1.35V,
Input leakage current NA 0 NA nA
@DDR3L mode 125+
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