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Chapter 1  Introduction

RK3128 is a high peacdroa mamrlei QQautaidon pr o-BexsoEsfperci ain
it is -ianthegrhati on and cost efficiekoax.SOC for 1080P H

Quadore CArftex integratraesewyt Nesapand FPUJIODr MP2s s
GPU is embedded to suppesdolsamoonhl 1 0BOphHh di splay and

Lots ofpehifgohr mance interface to get very-pfilpexidblsep | sac
with HDMI 1.4, TV Encoder. Crypto haorrtdwsaegccuriist i nB@Q@Tr. ¢
DDR3/ LPDDR2 provides high memoepegr fbammdamn de .hs f or hi gh

HEVC hardware is integrated for support 1080P H. 265
1.1 Features

The features | isted below which may or may not be pr
tohd third party |icensing requirements. Pl ease cont
configurations and | icensing requirements.

112 Mi croprocessor

Quadore ARM-L£OMP eQore proceperofrgr mah-pgiwelromnd cach:q

application processor
Ful i mpl ementation of th& ARMtawuchiobaectsete WRM Ne
SI MD (single i nstruction, mul tiople dat a) support

processing computation

Separately I ntegrated Neon and FPU per CPU
32KB/ 32KBCalcithelCdxtre per CPU.

Uni fied 256KB L2 Cache.

1.1.3 Memory Organizati on

B

nternahi pnmemory
B

I

A oot Rom

A Internal SRAM

Externalhi@f me"'mory

A DDR3/ DDR3L/LPDDR2

A Async/ Toggle/ SyncNand Flash(include LBA Nand)
114 I nternal Me mor y

I nternal Boot Rom

A Support system bfoooltl ofwionng tdheevi c e

E 8bits Async Nand FIl ash
8bits toggle Nand FIl ash
SPI interface
eMMC interface
SDMMC interface
A Support system code download by the following ir
E USB OTG interface
I nternal SRAM
A Size : 8KB

E
E
E
E

1.15 Ext er nal Memory or Storage device

DynamMemory | nterface (DDR3/DDR3L/LPDDR2)

A Compatible with JEDECOS§64ADODRBEAG6 DDREBIOR2 SDRAM
Supports 32 Bits data width, 2 ranks (chip selec
7 host ports with 64bits/ 128bits chleXls,buAsXIli rbtuesr fci

> > >
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is asynchronous with DDR c¢cl ock

A Programmable timing parameters to support DDR3/
various vendor
A Advanced command reordering and scheduling to ma
A Low power modes, sduwown aasndpesiedti f or DDR3/ LPDDR2
clock stop andddwrepf powkePDDR2 SDRAM
A Compensation for board delays and variable | aten
programmabl e pipelines
A Programmabl e output and ODT impedance with dynan
Nand Flash Interface
A Suppo 8bits async/toggle/syncnandflash, up to 4
A Support LBA nandfl ash
A 16bits, 24bits, 40bits, 60bits hardware ECC
A For DDR nandflash, support DLL bypass and 1/ 4 or
A For async/togglenandflash, support configurable
maxi mudata rate is 16bit/cycl e
A Embedded AHB master interface to do data transfe
A Al so support data transfer by AHB slave interfac
DMAC
eMMC I nterface
A Compatible with standard i NAND interface
A Support MMC4.5 protocol
A Prodei e MMC boot sequence to receive boot data fr
A Support FI #F@n ovwaenrrd -rumndermpreventi on by stoppincg
automatically
A Support CRC generation and error detection
A Embedded clock frequency divi si amabdcentbraould troatper c
A Support block size from 1 to 65535Bytes
A 8bits data bus width
., SD/ MMC I nterface
A Compatible with SD2.0, MMC ver 4.5
A Support FI F@n ovaenrd -runndermpr eventi on by stoppi ng
aut omatically
A Support CRC generation and error detection
A Embedded clock frequency division control to proc
A Support block size from 1 to 65535Bytes
A Data bus width is 4bits
116 System Component
., CRU (clock & reset unit)
A Support clock gating control for individual ¢ omg
A Onescillator with 24MHz clock input and 4 embed
A Support gl-obaktsobntrol for whole SQG,etalfsoor ienvde
components
, PMU(power management unit)
A Multiple configurable wor k modes t o save p O Wwe
awaomatically clock gating control or power domai
A Lots of wakeup sources in different mode
A 2 separate voltage domains
A 3 separate power domai ns, which can be power u
di fferent application scenes
Ti mer

Copyr iEQWtL 7 Fuzhou Rockchip Electronics Co.,9 Ltd.
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A 6 oemhip t6s4bTii mers in SoGbaseéth opéeatriupm
A Provide two operatiomnimogeasddfiuneed count
A Support timer work state checkabl e
A Fixed 24MHz clock input
P WM
A Four-chhip PWMs wit-haseatieopapation
A Programnmarbd ®al ed ioprertad bus clock and then furth
A Embeddeé@i3x2 timer/ counter facility
A Support capture mode
A Supparotnt i nuous mesdheo to rmoochee
A Provides reference mode and output various duty -cycle waveform
Wat chDog
A 32 bits watchdog counter width
A Counterckclis from apb bus clock
A Counter counts down from a preset value to 0 to
A WDT can perform two types of operations when tin
E Generate a system reset
E First generate an interrupt hedséefvibesroestnoe
time a second timeout occurs then generate a s
A Programmable reset pulse | ength
A Totally 16r ahegfeisneodd main ti meout peri od
, Bus Architecture
A 128bi th/i@4b3i2t nmludydr AXI/ AHB/ APB composite bus ar
A 5embedded AXI|I interconnect

E CPU interconnectbhiwist hAXloumasétder ss AKXk 6Waves, |

bits AHB master -ands| AHB/ APB 321 aves

E PERI i nterconnechi tws tAXIt wna H6tdbr 6s AXKE 6Hlhave, f

bits AHB mastoerss-bdn®2 AHB/ APB sl| aves

E Display interconnechi tws tAXIt hmeet-kir2, & f AXI ®adst ¢

and onbi 32 AHB sl ave

E GPU interconnect -bamittsh AXle masBt e-t epwii tnht -1 pAdiken t

architectutbe tasn dAPB2 sl ave

E VCODEQ eirnconnect al s-bi wist AXtl wonaG4 e-bi asdAHBOSB 2\

they aretepoint-l AXe architecture

Fl exible different QoS solution to improve the U

I nterrupt Controll er

A Support 3 PPI i nterrupt esroruurpcte saonudr ceds S Rilp uit ntfr
components inside RK3128

A Support 16-tsofggwred interrupts

A Input interrupt leve-l evelfiseadi tiomrely high

A Two interrupt outputs (nFI Q and n-lARQ) dep ar-atrel yi
|l evel 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 provides flexibilit

A Linked |ist DMAppgamtced otho i cso rapylaetthee rs c artatnesrf er

A Support internal instruction cache

A Embedded DMA manager thread

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

peri phteemamor y

Copyr iEQWtl 7 Fuzhou Rockchip Electronics Co. ,10td.



RK3128 Datasheet Rev 21.

> >

> >

occurrence of veeriionuserDMA te voeuttpsu tu ssi
ationship between each channel and di

Signals the
r el
ammabl e
e
f

Mapping

soft wamreg
One embed
PERI _DMAC

h
e
;
ded DMA controller PERI _DMAC for periph
eatures:

E 8 channels totally
E 16 hardware requbasetrafsom perip
E 2 interrupt outoput

E Not support trustzone technology

curity system

Embedded encryption and decryption engine

E Support AES 128/ 192/ 256 bits key mode, ECB/ CBC
mo d e

E Support DES/3DES (ECB and CBC chaikeyorthelde), 3
Sl ave/ FI FO mode

E Support SHA1/ SHA256/ MD5 (wi tHASH rfdwmacetei ona,d dh
mode only

E Support P&@uldiot

andom Number Generator (PRNG)
E Support PKA 512/ 1024

/ 2048 bit Exp Modul ator

117 Vi deo CODEC

Shared internal me moa cye afnadr bwisd e ntdeeecfoder and enco

Embedded memory management wunit(MMU)

Vi deo Decoder

b=

> >

> >

> I > > I>» > T T I I > > >

D> > <

i de

Reatli me video decolHer MBXG MPPEERGH. 26 3, H. 2641, H. 26
vP8, MVC

MMU Embedded

Supports frame timeout interrupt , framer dr ni
i nterrupt

Error detection and conceal ment support for all
Out put data format -psandhV428ndseivvV400( monochro

supported for H. 264

H. 265 up to MP LevelO&830R@60fghs Ti er

H. 264 up to HP: | & 08 00pf&b6s2

MPE@ up to ASP: 1e0w&0p&60f ps

MPEQ@ wup to MP : 1080p@60f ps

MPEG up to MP : 1080p@60f ps

H. 263 . B576p@60fps

VG1 up to AP |l evdl083dp@30f ps

VB : 1080p@60f ps

MV C : 1080p@60f ps

For H. 264, imageswcpmp@mtiead not

For MRBREGMC(global motion compensation)not suppol

For -¥C upscaling and range mapping -arecesgspported

For MRBREGP/H. 263, using a -imopadp ffiieldt ¢dr. 2t6@ ii mpl e me n
I

filter -pirnocpeossstor unit

o Encoder
Support video encoder for H.264 UP to HP@l evel 4.
Only support | and P slices, not B slices
Support error resilience based on constrained ir
l nput data for mat:

E YCbCr 4:2:0 planar
E YCbCr 4: 2:p0 asneami
E YCbYCr 4:2:2

Copyr iEQWtl 7 Fuzhou Rockchip Electronics Co. ,11¢td.
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1.1

v

v

> >

> D> > > > G

E CbYCrY 4:2:2 interleaved

E RGB444 and BGR444

E RGB555 and BGR555

E RGB565 and BGR565

E RGB888 and BRG888

E RGB101010 and BRG101010

|l mage size is from 96x96 to 1920x1088(Fulll HD)
Maxi mum frame rate is up t'o 1920x1080 @ 30FPS
JPEG CODEC
PEG decoder

Il npguJPEG file : YCbCr 4:0:0 4:2: 0, 4:2:2, 4:4:0
Out put raw i mage : YCbCr 4: 0, 4:2.0, -pl@anay 4.
Decoder size is from 48x48 8176x8176(66. 8Mpi X

Maxi mum da'tias riag et o 76 mi | | i pi xels per second

0
t o
Support JPEG ROI (region of image) decode
on
Embedded memory management unit(MMU)

JPEG encoder

>

> I > >

(o]

>IHIT >I>I>»AO < DPI>DI>I>I>I>I I

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

RGB888 afmd88BR

RGB101010 and BRG101010

OQut put JPEG file : JFI F-pgridger esosrimagge JIPED@ or Non
Encoder image size up to 8192x8192(64million pi X
Maxi mum da'twp rtad e90mi | | i on pixels per second
Embedded memory management wunit ( MMU)

Y uIuYuSuSuSuSuSu

| magentfEancemdndtEP modul e)

mage format support

l nput data: XRGB/ RGB565/YUV420/YUV422

Out put data: ARGB/RGB565/YUV420/YUV422

ARGB/ XRGB/ RGB565/ YUV swap

uv SP/ P

BT601 | /BT601 _f/BT709 | /BT709_f <color space cony
RGB dither wup/ down

YUV up/ down sampling

Maxosgsrce image resolution: 8192x8192

Max scaled image resolution: 4096x4096

UV enhancement

Hue, Saturation, Brightness, Contrast adjustment

GB enhancement & denoi se

Contrast enhancement
Col or enhancement
Gamma adj ust ment

gh quality scal e
Averagindofvisictaéi ng
Bicubi esaal i ng

Copyr iEQWtl 7 Fuzhou Rockchip Electronics Co. ,1242¢td.
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A Arbitraiwteger horizontal & vertical scaling rat
Deinterl ace
A 3x5 Y motion detection matri x
A Source width up to 1920
A Configured high-ifnftequearcey de
A 1402 (lnput 4 fiel),/ lou@PpRI/tl 0% TF/almeO1B/ 1 201T mod
Interface
A Configured direct path to LCDC if source width
A 32bit AHB bus slave
A 64bit AXl Dbus master
A Combined interrupt output
1.1.10 Graphics Engine
3D Graphics Engine
A High performance OpenGL EGNL.1 amnd. 2.0, OpenV
A Embedded 4 shader cores with shared hierarchical
A Separate vertex(geometry) and fragment (pixel) p
t hroughput
A Provide MMU and L2 Cache with 32KB size
, 2D Graphics Engine(RGA modul e)
A Bit Blit withS$tmpérgtBh iBIliamd Filter BI it
A Color fill with gradient fill, and pattern fil
A Line drawingalwiashi nagntand specified width
A Hi gmer formance stretch and shrink
A Monochrome expansion for text rendering
A ROP2, ROP3, ROP4 full alpha ywlending and transpa
A Alpha blending modes incDuflifngothpoai 2i nPgporthleendi
chroma key, and pattern mask
A 8K x 8K raster 2D coordinate system
A Arbitrary degrees -Qabt atsii mmg wint mvamtyi 2D primiti ve
A Programmabl e bicubici haded escaloi mguppor:t
A Blending, scaling and rotation are supported in
A Source formats
E ABGR8888, XBGR888, ARGB8888, XRGB88S
E RGB888, RGB565
E RGBA5551, RGBA4444
E YUV420 planar, YUWHAA0 semi
E YUV422 planar, YU&HAZA2Z semi
E BPP8BPP4, BPP2, BPP1
A Destination formats
E ABGR8888, XBGR888, ARGB8888, XRGB88S8
E RGB888, RGB565
E RGBA5551, RGBA4444
E YUV420 planar, YUW4Ha2a0 oearhiy i n-sttiall eemoamed pr e
E YUV422 planar, YUW4sa2a2 oearhiy i n-sttiall eemoamed pr e
1111 Vi deloN/ OUT
Camera Interface
A Support up to 5M pixels
A 8bits CCIR656(PAL/NTSC) interface
A 8bits raw data interface
A YUV422 data input format with adjustable YUV sec
A YUV422,YUV420 output format with separately Y an
A Support image cr oyp wiintdhowssr bi tr ar
Copyr iEQWtl 7 Fuzhou Rockchip Electronics Co. ,13¢td.
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., Display Interface
A Support HDMI 1.4 output up to 1080P@60HZz
A TV InterfaeceBT.6BB¢S8 480i/576i/1080i), TV encoder
RGB888+1080i for HDMI, Paral |l ebli tRGBGBBEBMI Y ObtCerrdfdadc)e
A Max output resol Wtifor HDMx1H%80i/576i for CVBS
A 4 display |l ayers
E One background |l ayer with programmable 24bits
E One video layer (wino)
RGB888, ARGB888, RGB565, YCbCr422, YCbCr 420,
maxi mum resolution is 1920x1080, support virt
1/8 to 8B8upcaloiwmgengi ne wit-hnthebpetranatyi aon
256 |l evel alphambl tingliingd palepha support)
Support transparency color key
Defl i cker support for interlace output
Direct path support
YCbCr 2RGB(mpegdregh®p@Yh/ rec709)
, RGB2YCbCr ( BIT009)/ B
E One video layer (winil)
, RGB888, ARGB888, RGB565
, Support virtual di spl ay
., 256 level al ppba-el ¢ daillipghdh( support)
Support transparency color key
Direct path support
., RGB2YCbCr (BT601/BT709)
E Hardware cursor (win3)
., 8BPP (ARGB888 LUT)
, Suppod two size 32x32 and 64x64
256 |l evel alpha blending
., Support hwc over panel at right and bel ow si
A Win0O and Winl |ayer overlay exchangeabl e
A 3 x 256 x 8 bits display LUTs
A Support r e (lli6dbd ttisont o 24bits) and dithering(24
opear i on
A Blank and blank display
A Scaler
E Output f/lorVIR®BX up to 1024x768), not support
1112 LVDS
A Up 185MHz clock support
A 28: 4 dcatba chammplressi on at data rates up to 945
A SupporGA, SVWVGRA and single pixel SXGA
A PLtequires no external component s
A Comply with the Staca#alL¥DEI AtBhdard
A Support alternative LVDS output or LVTTL outoput
1.1.13 MI P DPHY
A Embedded 1 MIPI DPHY for TX
A Support 4 data |l ane
A Support 1080p @ 60fps output
1.1.14 HD MI
A HDMI version 1. 4apopnHDCRBR medi DVI version 1.0 comg
A Supports DTV from 480i to 1080i/p HD resolution
A Supports 3D function defined in HDMI 1.4 spec
A Supports data rate from 25MHz, 1.65bps up to 3.4
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A TMDS Tx Drivers whbth pubpuammwi ng, resemmprRasivsal u
A Digital video interface supports a pixel size of
A S/ PDIF output supports PCM, Dolby Digital- DTS
192kHz Fs) wusing I EC60958 and | EC 6193
A Multiphase 4MHz fixed bandwidth PLL with low jit
A HDCP encryption and decryption engine contains
the incoming audio and video dat a
A Support HDMI LipSync if needed as addon feature
A Lower power operat ipoorwewi tna noapgteimeanlt f eat ur e
A The EDID and CEC function are also supported by
A Optional Monitor Detection supported through Hot
1115 Audi o I nterface
| 2S/ PCM with 8ch
A Up to 8 channels (8xTX, 2xRX)
A Audio resolution32bbmsl16bits to
A Sample rate up to 192KHz
A Provides master and slave work mode, software coa
A Support 3 12S for mgtust(indrenmas triifgedtd)
A Support 4 PCM formats(early, latel, late2, | ate3
A 12S and PCM mode cannot hé mesed at the same
| 2S/ PCM with 2ch
A Up to 2 channels (2xTX, 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 12S for majtiss t(infoirenghus t,ir fil igedfdt)
A SupporPtCM4 for mats(early |, l atel l ate2 , | ate3)
A 12S and PCM cannot be used at the same ti me
., SPDIF
A Support tHwae heidio data storebibgwtter|l ooabnen3?2
A Support biphase format stereo audio data output
A Support 16 to 31 bitiaghdi ¢ udsathd ileaifi ti @8&@mpl e dat
A Support 16, 20, 24 bits audio data transfer in |
A Suppor tl inmemar PCM transfer
., Audio Codec
A Digital interpolation and decimation filter inte
A Li nien, Mi crophone in aedf 8peaker out 1| nt
A OnChip Analog Post Filter and digital filters
A Singdmreded or differenti al I nput and Output
A Sampling Rate of 8kHz/12kHz/ 16kHz/ 24kHz/32kHz /
A Support 16o0hm to 32ohm Head Phone and Speaker Ph
A Mono, Stereo cdratneck | supp
A Optional Fractional PLL available that support 6
out put that meets 8kHz/12kHz/ 16kHz/ 24kHz/ 32kHz

ti me oversampling ratio.

1116 Connectivity

SDI O interface
A Compatible with SDIO 3.0 protocol
A 4bits data bus widths

Hi ghhpeed ADC stream interface

5
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pport -chamgnel 8bits/ 10bits interface
Abased and ibmtserdr wpter ati on
pport 8bits TS stream interface

nterface

pports one TS input channel

pports 4 TS Ilnput Mode: i mnynchhevatasde of seri
sync/valid mode, sync/valid, sync/burst mode i
pports 2 TS sources: demodul ators and | ocal m €
pports -1n BRiITIs( Programmabl e Transport I nter
mu | tuasnneyo and Each PTI supports:

64 PID filters.

TS descrambling with 16 sets of Control Wor d
104 Mbps

ters with PTS/ DTS extraction and
i on channel s

16 PES/ES fil
t
ilteck, wanhd CRECeehinterrupt -mode:
e

i
4 PCR extrac
64 Section f

stop, recycl mode with version number check
PI'D done and error interrupts for each channel
PCR/ DTS/ PTS extraction interrupt for each chan
b uiind tmaclhtain n e | DMA Controll er.

t Card

ppecratradct i vatnidloenact i vati on

ppaeotl d/ waeasret

ppAmswedRRes¢tATR)esponseepti on

pport TO for lhasldfopheBamattransmi ssi on

pport T1 for laasidfophlelaomkuans mi ssi on

pport auctpoemiaaigoc! t agasesl ecti on

pport addlucdétaeh di(tbaurdgt e

pport condutgamathiteepeti ti on

10/100/1000M Ethernet Controller

pports 10/-MBbpslOanta transfer rates with the RC
pports -MBp&a00ata transfer rates with the RMII
pports bdoutph efxulakdd ph &Ixf oper ati on

Supports CSMA/ CD Prrdoutpd ceaxl ofpoerr ahta lofn

Supports packet bursting and frame -@éxpleasi or
operation

Supports | EEH o8W 0OZ. o r-oupfex oépétation
Optional forwarding of received pause control

fubdluplex operation
Backressure suppoupl éxropmpat &t i on
Automatic transmi-ggwed mtha ofauzmser of rame onf | d&vas s e

control ingupléern &péftation
eambl e aoff rsaatmeertdata (SFD) insertion in Transmi
t hs

tomatic CRC and pad gener atfi oame olmdasiod | abl e or
tions for Automatic Pad/ CRLm&sdripping on recei
ogrammabl e I nter%6 ametGatpi mMéd® i n steps of 8)

pports a variety of flexible address filtering

par athei t32status returned for transmission and
pports | EEE 802.1Q VLAN tag detection for rece
poprt detecti on-uopf flrAaNnewsa kaend AMD Magi c Packet f
pport c¢heelkosaud€m foofrf recei ved | Pv4d and TCP packe
hernet fr ame

pport checking | Pv 4 header checksum and TCF
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encapsul ated i nddtPagr aams | Pv 6

A Comprehensive status reporting for nor mal oper at

A Automatic generation of PAUSE frame control or
core based on Rdaddi e hFleshol d configurable) | ev

A Handles aut omatissireatodngLol lision frames for tr:

A Discards frames on | at e collision, excessive
underrun conditions

SPI Controller

A Support -nsaesrtiearl and |l aeri amode , -conffi arabl e

A DMAbased or ibnatsger op@tati on

A Embedded two 32x16bits FIFO for TX and RX operat

A Support -2elcdétps out pmastiear smodal

UART Controll er

A 3 oemhip uart controller inside RK3128

A DMAbased or ibnatseerdr uoppter at i on

A  UARTO Embeddeds two® 64ByTXsaRHFRX operation resp

A UART1/ UART2 Embedded two 32Bytes FIFO for TX and

A Support 5bit,6bit,7bit,8bit serial data transmit

A Standard asynchronous communication bits such as

A Supporfterddnfit input clock for wuart operation to ¢

baud rate

A Supporti moemger clock divides for baud clock gene

A Support auto flow control mode

, |'2C controller

A 4 oemhip 12C controller in RK3128

A Mul-master 12C operation

A Suport 7bits and 10bits address mode

A Software programmable clock frequency and transf
mo d e
Serial 8bits oriented and bidirectional data tra
in the standard mode

GPI O

A 4 groups OofPI®MI-~-GPI ®3) , 32 GPI Os per group 1in

have 128 GPI Os

A Al of GPI Os can be used to gkeherate interrupt t

A Al of pull up GPipOso garraemnsaddfltewafroer pul |l up resisto

A Al of pull down GRpOsgraammariofppuwfalodeown r esi st or
or not

A All of GPIOs are always in input-ottie®eti on in de

, USB Host 2.0

A Embedded 1 USB Host 2.0 interfaces

A Compatible with USB Host2.0 specification

A Support sspheiegdh 480 Mb-ppred{ @R Mbps)s paeredl.I50Mbps) mode

A Provides 16 host mode channel s

A Support periodic out channel in host mode

SB OTG2.0

Compatible with USB OTG2.0 specification

Support sspheiegdnl 480 Mb-pppredf{ @R Mbps)s paened (Ilovwb Mbps) mc
Support up to 9 devidée maddle temhpaiontcontrol endp
Support up to 6 device mode I N endpoints includi
Endpoints 1/3/5/7 can be used only as data I N er

> I>» > I>» > C
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Endpoints 2/4/6 can be used only as data OUT enc
Endpoints 8/ 9 can be usleNd eansd pdoaitnaa OUT and
Provides 9 host mode channel s

> > >

1.1.17 Ot her s

SARADC( Successive Approximation Register)

A 3-channel -endeyd-el® SAR -taeddlgdd al converter

A Sample rate Fs is 200KHz

A  SARMDC clock must be |l arge than 11*Fs, recommend

eFuse
A Two h-deggrhsity el ectrical Fuse is integrated: 512b

A Support standby mode

A Provide inactive mode, VP must be 0OV or FIl oating
, Package Type

A BGA316 (body: 14mm x 14mm ; ball size : 0.3mm ;
Not e’s DDR3/ LPDDR2/ LPDDR3 are not used simultaneously as well

““In RK3128, Video decoder and encoder are not used si mul
buffer

SiiActuaI maxi mum frame rate will damandysrn etmhéd usl ek fforr enpu

""Actual maxi mum data rate wild/ depend on the clock freque

1.2 Block Diagram

The foll owing diagram shows the basic block diagran

Copyr iEQWtl 7 Fuzhou Rockchip Electronics Co.,18¢td.
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System Peripheral

| CRU |
| PLLx 4 | Cortex -A7 Quad -core
| GRF I 32 KB ICache 32 KB DCache
- FUP/ NEON
| Timerx 6 |
|
| PWMx 3 I 256 KB L 2 Cache
| WatchDog | X X
Multi - Media Processor
| SAR-ADC | 2D Graphics Mali 400 MP2
Engine GPU
| DMACx 1 |
JPEG Decoder JPEG Encoder
| Crypto |

Image pre

Image Interface

8bits CCIR /
Cameral /F

1080 p Video
processor
encoder
1080 p Video
decoder

LCDC Controller

MIPI -DSI 4 Lane
1.0Gbps / lane

HDMI 1.4a

LVDS
Parallel RGB interface

Copyr EQIOtl 7

Fuzhou

SDR/ DDR/ LBA
Inand /eMMCI / F Nand Flash

SD3.0/ HS-
MMC 4.5

DDR 3/ LPDDR 2
(800 Mbps ,32 bit )

Rockchip El ectronics Co.

SPDIF

TS stream process

USB OTG 2.0

USB HOST 2.0

12S/ PCM (2ch)

12S/ PCM (8ch)

UARTx 3

SPI (M/ S)

Audio Codec

12Cx4

GPIO x128

GMAC

SRAM (8KB)

ROM (16 KB)

eFuse
(64 x 8bits )

, 19t d.
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Chapter 2  Package information

2.1 Ordering information

Orderable ROHS Package Package Device special feature
Device status 9 Qty P
RK3128 Pb-Free TFBGA316 1190 Quad core A7 AP

2.2 Top Marking

le’b —— Rockchip: Brand Name |

RK3128 —— RKXXXX Chip Name |

.‘*ch DEFG ABC: Subcontractor Code
XXXXXX Die Lot NO#

DEFG Date Code

0 The first pin

2.3 TFBG A316 Dimension

2X
(] azalC]
.
L
PIN 1:1/
— {— —_ e
{y|aaa|C
2X
&SEPR+opcyPY 4&"'!aope OAAEACA 41D 6EAx
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CAVITY

/7 |bbb|C
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IEE
t ! i
- = T
L |
SOLDER BALL
RALLEI SEATING PLANE ==
- Q| ddd [ C )
d; ] DETAIL A
20:1
&EZZ+opcy 4&"'1ope OAAEACA 3EAA G6EAX
- D1 -
- B
aﬂ]Blﬂl."lEEll.lE]:]l]Ll]BB'.‘iEl.!-: &
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cooco o0 0o 00 00O0O0 c
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4] o0 OO0 000 o] r
QOQOOQOOQOQOQOOQOOQO0OCQC0O00O |c
QOO0 00000CO0O0O0D0000000 |E
o Qoo OO0 o0 o0 [ J
- 00000000000000000000 |t
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La ] oo 00 [n] ¥
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1 CoOoOoOOoOoOOoOOoOOoO0OoO0O0oO0ODO0000O0 L]
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@EEEM) | C
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Dimension in mm Dimension in inch
symbol Py YoM | MAX | MIN | Mo VAX
T — — (1200 — 047
AT [ 0.160 | 0.210 [0.260§ 0006 | 0.008 | 0.010
0.810 | 0.890 033 | 0.035
0.150 | 0.190 |o. 006 | 0.007
13,900 | 14.000 | 14. 547 | 0.551
13.900 | 14000 551
12. 350 156
12,350 136
0. 650 026
0. 300 012
0.150 006
0. 200 008
0. 080 003
0. 150 006
0.080 003
316 316
20/20

=] [=] [=] [=] [=] [=] | =] (=] [=] =] [=] [=} [=] f=!

&E@+opcy 4&"'"!'ope OAAEACA S$EI AT OETI
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2.4 TFBGAS316 Ball Map

318 1 2 3 4 5 [ 7 8 9 10 1 12 13 1% 15 16 17 18 19 20
| CODEC_AOM | (GPIO0_D1/UA |GPIOD_D6/SD)
A DOR_CSNO |  DDR_A4 DDR_A15 DDR_DQ | DDR_DASO DDR_DQ16 | DOR_DS2 DDR_DAZ3 | DDR_DQO " cooec_vem RI2.CTSN | MMC. PWR A
| | ] CODEC_MICB GPIO1_pusp | F o0 AGHD
B DDR ODTO | DORCKE | DORA1Z | DDORAM | DORCSN1 | DOR_DMO DDRDQSO N DDR DQIE | DDR DG4 [DDR DQS2 M| DOR DQ21  DODR DQ6 VSS22  CODEC_AOR | CODEC_AOM | CODEC_AOL e Veany  mi_scinzc | B
i i | 1 i - - sCL
| PIO0_D0 GPIOD_CHHD
c VSSS4 | DORAD | DOR_ATT DDR_Da7 Vss2 | DOR_DaIT CODEC_AIL R'IZ o Grioy s O PE c
1 MIC_SLEEP -
GPIOO_A3IZ
o R DOR_Dos | DoR_ DMz CGDFlI]Z AVD oocﬁs:_tvs CODEC_AIR |1, SOA/SOM G'::dngnncllrleun cpios.ca |© E;)ng;u:m b
HC1_cMo - -
GRIOLAMZ | (o Gt A2
E DORAS | DORA2 | DDRRASH DDRA7 | DORAS DDR_CASN | DOR_BA1 DDR_DQ20 | DOR_DQ1S GPIOOBIMD conec conec_uicr SoUAZ SSCLESM o ack R [FUCLOSM
I_HPD w1 pown | S RCKRY iy cLkon
C_SLEEP T
GPIOD_ATHD| GPIOD 222
F DOR_DQ10 DDR_RESETH| DOR A6 | DDR D@ DDR_DQZZ | DDR_DQ2 GPIO3 C5 | MI_SDAN2C3 €1 ScL F
| _sDA -
| | o | GPIOT_A4I2 | GPIOY ASH2 (GRIOT BIUIA GRIO
G DDR_A1} | DOR.ODTY | WSS  DDRDG2 | DORDOY | DDRDGB | CVODYI | DDRVODS  DDRVODG | CVDD6 | DDRVDD? | DORVDDE | VSS6 vecios | TG Tx | 5= SDOFSDM S SOUSDMM RTH_RTSNIS | AT CTSNS | GPI03_CT G
|3 1.02 c1D3 | PiCSND | PILCLK
GPIO1_B1/UA GPIO1_B2/UA'
{ | GPI00_Ban2 | GPI00_Bon2 \GPI01_COVSD)
H DDRDQ1Z | DDRDMI | DDRDG2S | DOR D@11 DOR VDDI | WSStS TEST S LROK TX | 5 MELK R]LII;(IJJSFL RniR:Lﬂ'sPL WICO CLKO H
GPIO0_BYI2
J DOR_DQ13 DOR_VDD3 5_LRCK_RX/ J
SP1_TXD
{GP101_cusp|Griot_cursp SER ML Geios ot | Gpion_sen | GPion_Bum
K DOR_DQ1S VSS4  DDRDQ24 | DDRDGZI | DORDGZ9  CVODZ VSSI2  VCCIO3  |MMCO DIUA| MMCO_D2T 13 F_PONOITEST| §_SDUSPI_C |5 SCLKISPL| K
| WC_CMDISFC
| RTZRX | AGTCK |MC _CLKO
| _CLK
| ; : {GPI0Z_AVFL | GPIO1_C2ISD GPION_BS/12
L DDR_OM3 | DDR_DGZ5 | DDR_DQ30 | DOR_DQ3 | DORVDDZ | VSSH vss3 Vs535 vss3s vssy | vssi : asH_RDsF | 07102 ASIFL GPIO CTIFL {yyyc paya (SPIOLATSO | sporsp )| L
ASH_CS0 ASH_CS1 MMCD_WP
C_Csh1 RTZTX - XD
GPI01_C5/SD)
M DDR_VDD1 MMCO_D3T M
AG_THS
|GPI01_DGiFL |
| GPIO2 AFL GPIO2_ATIEL
A/GPLL_DV C/DPLL_DV |ASH_DG/EMM |GPIOZ_ATIFL GPIO1_BEISD .
N o i PLL_veCTo | vecion Coscs |ASH_ nmsm WSHCLE | MGG PR ASHDOSEM|  NPOR N
WC_CLKO
GPI02_CHLC GPIO2_CTILC| GPIO2_CAILC GPIOZ_DOILC | .
Ss‘:s;[;;‘i[ Sg‘gfrﬁluftﬂ DC_MAEBC_ DC_DZVEBC_|DC_DZWEBC_|DC_DZ2EBC |GP100_C1/CA | J\S?l Bll?:::ll; :::P‘DT?[?M[; f:l‘f’;ld?::.‘l;d GPIO1_CTIFL | GPI02_A2/FL
P GDSPIGMAC | GDPWROIGM SDSHRA2C2_ BORDERVGP BORDEROIGP | GDF’WRVEP WSS13 AVDD2 AVDD3 RO | \ﬂ#uﬂﬁTﬂ C_DAISFC_SI| C_DTISPI_CS C_DAISPI_RX ASH_CSJ/EM ASH_WRN/SF| P
SOSPIGUAC | GOPWROGH | <0 GunC & 5 MAGIGHA | S_SIGNGUA 5. CLITGIN s s B CRsT | ccsno
- - Xi ooy om0z o |
GPI02_C11LC GPIO1_DSFL
DC_DMS/ERC_ LVDSMIPLY LVDSIMIPI_V CIF_DSITS_D | CIF_D6TS_D ASH_OS/EMM
R GOOE/GMAC cc1 D11 EFUSE useo_io 5 6 C_DAISPLTX R
jHD(I D
GPIO2_B7/LC|GPI02_ DLC GPIO2_ COLC cmm C‘M GPIOZ BILC Gri02 parca SPI01_D2FLGRIO DAFL
DC_D1EBC_ DC_D23ERC_ DC_D1a/EAc_ 2! DC_HSYNCIE | CFDUTS D 011T5_0| GR100_D3P _D2CA 5 SH_02/EMM | ASH_OVEMM|
T SDCESIGMAC | GDPWRZ/GM | VCOM/GMAC "”"‘.;';‘C"R; BC_SDLE/GM| US8_AVDDI3|US8_OVDDH 4 negy "”1“&““" ©_DZISFC_SI|C_DMSFC_SI T
RKER | ACMDC = _RXD1 oy AETXELK oz 03
GPIO1_DI/FL]
GPIO3_C1/0R GPIOT_CBIFL 0
u \VDAC_IOUTN | VDAC_IREF USB0_VBUS CIF VST We_vBuSP TS| CIF DTS D | GRIon o2 | asw_csaem ASHOVEMML
'IIC SLEEP MC_CMD o
HDMI_AVDD3 HOMI_DVDD | DC_VSYNC/E LVDSMIPLE CIF_CLKOITS| GPIOO_DAP DTS.D CIF_OITS 0 CIF_WREFTS SPIOZASIEL
v . vsst J y VDAC_IOUTP . USB_EXTR - = =TS D (COERUTS R e ASH_WPEM v
3 VI BC_SDOE/GM! XTR 3 1 FAIL
- i - WC_PWR
'GPI02_DSICA|
w CIF_02ITs 0 GPIO3_D2/R (GFI01_C1/S0) RI] DETIUAR w
2 WMCD_DET
- 0_CTSN
v GPIOZ_DICA GPI03_DysP CF_PoNtiGPR(
DIF 103 _B3
1 2 3 4 5 [ T 8 9 10 1 12 13 14 15 16 17 18 19 20
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2.5 Pin Description

I n this caapterdeskription wil/ be divided into two
descriptionsl,in nfalbudcke lanal og power/ ground, another
descriptions2,inalTadliendl ude anal og power/ ground.

251 RK328

power/ ground pltO odness cr i

4AAJDR +opcy 01T xAOFT' OTOT A )/ ET A OF AGET T

Group Ball # Descriptions
B14,C3,C7,C10,C13,G3,G13,H8,H9,H10,H1
1,H12,H13,38,39,J10,J11,J12,J13,K3,K8,K9

VSS ,K10,K11,K12,K13,L8,0.9,L.10,L11,L.12,1.13, Internal Core Ground
L14,M2,M8, M9,M10,M11,M12,M13,N7,N8,N and Digital 10 Ground
9,N10,N11,N12,N13,P7,P8,V3,W6,W9,W12
W15

Internal CPU Power

AVDD P12,P13,P14,N14,M14 (@ cpu frequency <=

1GH2)

CvDD G7,K7,P10,J14,H14,G10 Internal Core Power
VCCIO1 N6 Digital GPIO Po wer
VCCIO2 T14 Digital GPIO Power
VCCIO3 K14 Digital GPIO Power
VCCIO4 G14 Digital GPIO Power

DDR3 Digital IO Power
DDR_VDD H7,J7,L7,M7,G12,G11,G9,G8 DDR3L Digital 10 Power
A/GPLL_DVDD11 N3 ARM PLL Analog Power
C/DPLL_DVDD11 N4 DDR PLL Analog Power
PLL VCCIO N5 DDR PLL Analog Power
SAR AVDD33 P9 SAR-ADC Analog Power
USB DVDD11 T11 USB QT_GZ.O/HostZ.O
- Digital Power
USB AVDD33 T10 USB OTG2.0/Host2.0
- Analog Power
CODEC_AVDD D13 Audio Codec Analog Power
CODEC AVSS D14 Audio Codec Analog
- Ground
HDMI_ DYDDl\/l V4 HDMI Digital Power
HDMI_AVDD33 V2 HDMI Analog Power
LVDS/MIPI_VCC1 R7 MIPI/LVDS Analog Power
LVDS/MIT—VDDl R8 MIPI/LVDS Digital Power
VDAC_AVDD T7 CVBS DAC Analog Power
VDAC AGND T8 CVBS DAC Analog Ground
Copyr iEQWtl 7 Fuzhou Rockchip Electronics Co. ,24td.
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252 RK3 28 unction 1iOptdiecrg
AAAQZR +opcy )/ AAOAOCEDPOEITO
pad _ Drivin Reset ower
Ball Name Ball # funcl func2 func3 func4 Funcb J AT P -
type /down State | Domain Z
DDR_CSNO Al N/A NA/ N/A N/A DDR
DDR_DQ16 Al10 N/A NA/ N/A N/A DDR
DDR_DQS2 All N/A NA/ N/A N/A DDR
DDR_DQ23 Al3 N/A NA/ N/A N/A DDR
DDR_DQO Al4d N/A NA/ N/A N/A DDR
CODEC_AOMS Al6 N/A NA/ N/A N/A CODEC
CODEC_VCM Al7 N/A NA/ N/A N/A CODEC
GPIO0_D1/UART2_CTSN Al9 ]C_;PIOO—D .IL_JQETZ—C I/0 4mA up | GPIO
DDR_A4 A2 N/A NA/ N/A N/A DDR
GPIO0_D6/SDMMC1_PWR A20 SPIOO—D SPDV'\\A/gC1 I/O 4mA down | GPIO
DDR_A1 A4 N/A NA/ N/A N/A DDR
DDR_A15 A5 N/A NA/ N/A N/A DDR
DDR_DQ3 A7 N/A NA/ N/A N/A DDR
DDR_DQSO0 A8 N/A NA/ N/A N/A DDR
DDR_CLK Bl N/A NA/ N/A N/A DDR
DDR_DQ4 B10 N/A NA/ N/A N/A DDR
DDR_DQS2_N B11 N/A NA/ N/A N/A DDR
DDR_DQ21 B12 N/A NA/ N/A N/A DDR
DDR_DQ6 B13 N/A NA/ N/A N/A DDR
CODEC_AOR B15 N/A NA/ N/A N/A CODEC
CODEC_AOM B16 N/A NA/ N/A N/A CODEC
CODEC_AOL B17 N/A NA/ N/A N/A CODEC
CODEC_MICBIAS B18 N/A NA/ N/A N/A CODEC
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pad _ Drivin Reset ower
Ball Name Ball # funcl func2 func3 func4 Func5 J Pull up i -
type /down State | Domain Z
GPIO1_B4/SPI_CSN1 B19 fp'm—B fp'—CSN 110 4mA up I GPIO
DDR_ODTO B2 N/A NA/ N/A N/A DDR
GPI00_A6/HDMI_SCL/I2C3_SCL B20 SP'OO—A ['DM'—SC 'éLCS—S 110 4mA up I GPIO
DDR_CKE B3 N/A NA/ N/A N/A DDR
DDR_A12 B4 N/A NA/ N/A N/A DDR
DDR_A14 B5 N/A NA/ N/A N/A DDR
DDR_CSN1 B6 N/A NA/ N/A N/A DDR
DDR_DMO B7 N/A NA/ N/A N/A DDR
DDR_DQSO_N B8 N/A NA/ N/A N/A DDR
DDR_DQ18 B9 N/A NA/ N/A N/A DDR
DDR_DQ17 Cl1 N/A NA/ N/A N/A DDR
CODEC_HPDET Cl4 N/A NA/ N/A N/A CODEC
CODEC_AIL C16 N/A NA/ N/A N/A CODEC
GPIOO0_DO/UART2_RTSN/PMIC _S GPIOO_D UART2_R PMIC_S
LEEP C17 0 TSN LEEP I/O 4mA up | GPIO
GPIO3_C6 C18 SPIO3_C I/O 4mA up | GPIO
GPIO0_C4/HDMI_CEC C19 SPIOO—C IC-I:DMI—CE I/O 4mA up | GPIO
DDR_CLK_N Cc2 N/A NA/ N/A N/A DDR
DDR_A10 C4 N/A NA/ N/A N/A DDR
DDR_A11 C5 N/A NA/ N/A N/A DDR
DDR_DQ7 C8 N/A NA/ N/A N/A DDR
DDR_AO D1 N/A N/A N/A N/A DDR
DDR_DQ5 D10 N/A NA/ N/A N/A DDR
DDR_DM2 D11 N/A NA/ N/A N/A DDR
CODEC_AIR D16 N/A NA/ N/A N/A CODEC
GPIO0_A3/I2C1_SDA/SDMMC1_ GPIOO_A 12C1_SD SDMMC
CMD D17 3 A 1_CMD I/O 4mA up | GPIO
Copyr iEQWt1 7 Fuzhou Rockchip Electronics Co. , Lt d. 26
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Ball Name Ball # funcl func2 func3 func4 Func5 J Pull up i -
type /down State | Domain Z
GPI01_B7/SDMMCO_CMD D18 ?P'Ol—B sgmgﬂco 110 4mA up I GPIO
GPIO3_C4 D19 ‘?PIOS—C I/0 4mA down | GPIO
DDR_A3 D2 N/A NA/ N/A N/A DDR
GPIO0_A0/12C0_SCL D20 SP'OO—A 12C0_SCL 110 4mA up | GPIO
DDR_BA2 D3 N/A NA/ N/A N/A DDR
DDR_WEN D5 N/A NA/ N/A N/A DDR
DDR_BAO D7 N/A NA/ N/A N/A DDR
DDR_A8 D8 N/A NA/ N/A N/A DDR
DDR_A9 El N/A N/A N/A N/A DDR
DDR_DQ20 E10 N/A NA/ N/A N/A DDR
DDR_DQ19 E1l1l N/A NA/ N/A N/A DDR
GPIO0_B7/HDMI_HPD E13 ?PIOO—B BDMI_HP I/O 4mA down | GPIO
CODEC_MICL El4 N/A NA/ N/A N/A CODEC
CODEC_MICR E16 N/A NA/ N/ A N/A CODEC
GPIO0_A1/I2C0_SDA E17 fPIOO—A ECO—SD I/O 4mA up | GPIO
GPIO1_A1/I2S_SCLK/SDMMC1_ GPIO1_A SDMMC PMIC_S
DO/PMIC. SLEEP E18 1 125_SCLK | 1" pg LEEP /0 4mA down [ GPIO
GPIO1_A2/I12S_LRCK_RX/SDMMC GPIO1_A 12S_LRCK | SDMMC
1 D1 E19 2 “RX 1 D1 I/O 4mA down | GPIO
DDR_A2 E2 N/A N/A N/A N/A DDR
GPIO1_A0/I2S_MCLK/SDMMC1_ GPIO1_A 12S_MCL SDMMC XIN_32
CLKO/XIN_32K E20 | K 1 CLKO | K Vo AmA down ! GPIO
DDR_RASN E3 N/A NA/ N/A N/A DDR
DDR_A7 E4 N/A N/A N/A N/A DDR
DDR_A5 ES N/A N/A N/A N/A DDR
DDR_CASN E7 N/A NA/ N/A N/A DDR
DDR_BA1 E8 N/A NA/ N/A N/A DDR
DDR_DQ22 F10 N/A NA/ N/A N/A DDR
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Ball Name Ball # funcl func2 func3 func4 Func5 J Pull up i -
type /down State , Domain Z
DDR_DQ2 F11 N/A NA/ N/A N/A DDR
GPIO3_C5 F13 SPIOS—C I/0 4mA down | GPIO
GPIO0_A7/HDMI_SDA/I2C3_SDA Fl4 ?P'OO—A :DM'—SD '5:3—5 110 4mA up I GPIO
GPIO0_A2/I2C1_SCL F19 SPIOO—A 12C1_SCL I/O 4mA up | GPIO
DDR_DQ10 F2 N/A N/A N/A N/A DDR
DDR_RESETN F6 N/A N/A N/A N/A DDR
DDR_A6 F7 N/A NA/ N/A N/A DDR
DDR_DQ1 F8 N/A NA/ N/A N/A DDR
DDR_A13 Gl N/A N/A N/A N/A DDR
GPIO1_AS3/I2S_LRCK_TX G15 SPIOl—A IZ_I_SX—LRCK I/0 4mA down | GPIO
GPI01_A4/12S_SDO/SDMMC1_D 616 GPIOLA | ,s spo | SPMMC /o AmA down | GPIO
2 4 — 1.D2
GPIO1_A5/12S_SDI/SDMMC1_D3 G17 SPICH—A 12S_SDI fDlg/I3MC I/O 4mA down | GPIO
GPIO1_B3/UART1_RTSN/SPI_CS GPIO1_B UART1_R SPI_CS
NO G18 3 TSN NO I/0 4mA up | GPIO
GPIO1_BO/UART1_CTSN/SPI_CL G19 GPIO1_B UART1_C SPI CLK /0 AmA up | GPIO
K 0 TSN -
DDR_ODT1 G2 N/A N/A N/A N/A DDR
GPIO3_C7 G20 ?Plog—c 110 4mA up I GPIO
DDR_DQ26 G4 N/A N/A N/A N/A DDR
DDR_DQ9 G5 N/A N/A N/A N/A DDR
DDR_DQ8 G6 N/A N/A N/A N/A DDR
DDR_DQS1 H1 N/A N/A N/A N/A DDR
TEST H15 N/A N/A down | GPIO
GPIO0_B4/12S_LRCK_TX H16 fP'OO—B 'ZTSX—"RCK 110 4mA up I GPIO
GPIO0_B0/I2S_MCLK H17 ((;—;PIOO_B :ES—MCL I/O 4mA up | GPIO
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Ball Name Ball # funcl func2 func3 func4 Func5 J Pull up i -
type /down State | Domain Z
GPIO1_B1/UART1_TX/SPI_TXD H18 fp'm—B ;(JARTl—T gp'—TX 110 4mA up [ GPIO
GPIO1_B2/UART1_RX/SPI_RXD H19 SPIOl—B ;(JART]'—R SPI—RX I/O 4mA up | GPIO
DDR_DQS1_N H2 N/A N/A N/A N/A DDR
GPIO1_C0/SDMMCO0_CLKO H20 GPIOL C SDMMCO I/0 4mA down | GPIO
0 _CLKO
DDR_DQ12 H3 N/A N/A N/A N/A DDR
DDR_DM1 H4 N/A N/A N/A N/A DDR
DDR_DQ28 H5 N/A N/A N/A N/A DDR
DDR_DQ11 H6 N/A N/A N/A N/A DDR
GPIO0_B3/12S_LRCK_RX/SPI_TX 119 GPIO0O_B | I12S_LRCK | SPI_TX Vo AmA up | GPIO
D 3 _RX D
DDR_DQ13 J2 N/A N/A N/A N/A DDR
DDR_DQ15 K1 N/A N/A N/A N/A DDR
GPIO1_C3/SDMMCO_D1/UART2_ GPIO1_C SDMMCO UARTZ2_
RX K15 3 D1 RX I/O 4mA up | GPIO
GPIO1_C4/SDMMCO_D2/JTAG_T GPIO1_C SDMMCO JTAG_T
CK K16 4 D2 CK I/O 4mA up | GPIO
GPIO2_A4/FLASH_RDY/EMMC_C GPIO2_ A | FLASH R | EMMC_ | SFC CL
MD/SFC_CLK KT 1 g4 DY CMD K Vo 8mA up ! GPIO
GPIO3_D7/CIF_PDNO/TEST_CLK K18 GPIO3_D TEST_CL /o AmA down | GPIO
®) 7 KO
GPIOO0_B6/I2S_SDI/SPI_CSNO K19 SPIOO—B 12S_SDI EEI—CS I/O 4mA up | GPIO
DDR_DQ14 K2 N/A N/A N/A N/A DDR
GPIO0_B
GPIO0_B1/I2S_SCLK/SPI _CLK K20 1 - 12S_SCLK | SPI_CLK I/O 4mA up | GPIO
DDR_DQ24 K4 N/A N/A N/A N/A DDR
DDR_DQ27 K5 N/A N/A N/A N/A DDR
DDR_DQ29 K6 N/A N/A N/A N/A DDR
DDR_DQS3 L1 N/A N/A N/A N/A DDR
GPIO2_A3/FLASH_RDN/SFC_CSN L15 GPIO2_A FLASH_R SFC_CS /o 8mMA up | GPIO
1 3 DN N1
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pad _ Drivin Reset ower
Ball Name Ball # funcl func2 func3 func4 Func5 J Pull up i -
type /down State | Domain Z
GPIO2_A6/FLASH_CSO0 L16 SP'OZ—A ESASH—C 110 8mA up [ GPIO
GPIOO0_C7/FLASH_CS1 L17 ?PIOO—C gl:'LASH—C I/O 4mA up | GPIO
GPIO1_C2/SDMMCO_DO/UART2_ GPIO1_C | SDMMCO | UARTZ2_
T L18 2 DO T 1/0 4mA up | GPIO
GPIO1_A7/SDMMCO_WP L19 ?PIO]'—A S\?V'\SMCO I/O 4mA down | GPIO
DDR_DQS3_N L2 N/A N/A N/A N/A DDR
GPIO0_B5/I2S_SDO/SPI_RXD L20 SPIOO—B 12S_SDO SPI—RX I/O 4mA up | GPIO
DDR_DM3 L3 N/A N/A N/A N/A DDR
DDR_D Q25 L4 N/A N/A N/A N/A DDR
DDR_DQ30 L5 N/A N/A N/A N/A DDR
DDR_DQ31 L6 N/A N/A N/A N/A DDR
GPIO1_C5/SDMMCO_D3/JTAG_T GPIO1_C SDMMCO JTAG_T
MS M19 5 D3 MS I/O 4mA up | GPIO
XIN24M N1 N/A N/A N/A (0] MISC
GPIO1_D6/ FLASH_D6/EMMC_D6 GPIO1_D FLASH_D EMMC_ SPI_CS
/SPI_CSNO N15 6 6 D6 NO I/O 8mA up | GPIO
GPIO2_AO/FLASH_ALE/SPI_CLK N16 (C);PIOZ—A EEASH—A SPI_CLK I/O 8mA down | GPIO
GPIO2_A1/FLASH_CLE N17 fPIOZ—A EEASH—C I/O 8mA down | GPIO
GPIO1_B6/SDMMCO_PW R N18 (63P|01—B ngl\\/ll:\q/lco I/O 4mA down | GPIO
GPIO2_A7/FLASH_DQS/EMMC_C GPIO2_A | FLASH D | EMMC_
LKO N19 7 Qs CLKO I/O 8mA up | GPIO
XOouT24M N2 N/A N/A N/A | MISC
NPOR N20 N/A N/A down | MISC
GPIO2_C2/LCDC_D16/EBC_GDS GPIO2_C | LCDC_D1 | GMAC_T EBC_GD
PIGMAC_TXD1 Pl 2 6 XD1 SP Vo 8mA down ! LCDC
ADCINO P11 N/A N/A N/A N/A ADC
GPIO0_C1/CARD_IO/UARTO_RTS P15 GPIOO_C CARD_IO UARTO_ /o AmA up | GPIO
N 1 RTSN
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