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Warranty Disclaimer

Copyright © 2023 Rockchip Electronics Co., Ltd. All rights reserved.
No part of this document may be reproduced, transmitted or used in any form or by
any means without the written prior consent of Rockchip Electronics Co., Ltd.

Trademark

Rockchip is a registered trademark of Rockchip Electronics Co., Ltd. in the People’s
Republic of China and other countries/areas. Other brands, product nhames mentioned
in this document are the property of their respective owners.

Disclaimer

Rockchip Electronics Co., Ltd. ("Rockchip”) may make changes to any information in
this document at any time without any prior notice.

Information in this document is provided just as a reference or typical applications. All
or part of product features described in this document.may not be within the purchase
scope or the usage scope, and may be subject to the third party licensing
requirements. All statements, information in this document is provided "AS IS" without
warranties of any kind, either express or implied. Actual performance of Rockchip
products may vary in different applications. Third party licenses maybe required to use
some features supported by Rockchip products. Customers shall be solely and
exclusively responsible to obtain all appropriately required third party licenses prior to
its such use. Should customers use the features supported by Rockchip products
without any required third party'license, customers shall indemnify and hold Rockchip
and its subsidiaries, affiliates‘as well as distributors harmless against all claims, costs,
damages, and expenses, and reasonable attorney fees arising out of any claim
associated with such unauthorized use.

Rockchip products are not intended for use in military, airplane, medical devices,
lifesaving or life sustaining applications (“Unintended Uses”). Customers shall take any
and all actions to ensure using Rockchip products in a lawful manner and shall be liable
for Unintended Uses.
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Chapter 1 Introduction

1.1 Overview

RK3229 is a high-performance Quad-core application processor for smart TV-Box.
Especially it is a high-integration and cost efficient SOC for 4K 10-bit H.265/H.264/VP9 TV-
Box.

Quad-core Cortex-A7 is integrates with separately Neon and FPU coprocessor, also shared
256KB L2 Cache. The penta-core GPU including one geometry processors (GP) and dual
pixel processors (PP) and dual core 2D GPU engine, support smoothly high-resolution
display and mainstream game.

Lots of high-performance interface to get very flexible solution, such as multi-pipe-display
with HDMI2.0, TV Encoder. Trust Zone and crypto hardware is integrated for support
security BOOT. 32bits DDR3/LPDDR3 provides high memory bandwidths for high-
performance.

1.2 Features

1.2.1 Microprocessor

® Quad-core ARM Cortex-A7MP Core processor, a high-performance, low-power and
cached application processor

® Full implementation of the ARM architecture v7-A instruction set, ARM Neon Advanced

SIMD (single instruction, multiple data) support for accelerated media and signal

processing computation

Separately Integrated Neon and FPU per CPU

32KB/32KB L1 I-Cache/D-Cache per CPU.

Unified L2 Cache.

Trustzone technology support

1.2.2 Memory Organization

® Internal on-chip memory
B BootRom
® Internal SRAM
® External off-chip memory®
®m DDR3/DDR3L/LPDDR2/LPDDR3
B Async/Toggle/SyncNand Flash(include LBA Nand)

1.2.3 Internal Memory

® Internal BootRom
B Support system boot from the following device :
€ 8bits Async Nand Flash
€ 8bits toggle Nand Flash
€ SPI interface
€ eMMC interface
¢ SDMMC interface
B Support system code download by the following interface:
¢ USB OTG interface
® Internal SRAM
B Size : 36KB

1.2.4 External Memory or Storage device

® Dynamic Memory Interface (DDR3/DDR3L/LPDDR2/LPDDR3)
B Compatible with JEDEC standard DDR3-1600/DDR3L-1600/LPDDR2-800/LPDDR3-

Copyright © 2023, Rockchip Electronics Co., Ltd. -6 -
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1333 SDRAM

Supports 32 Bits data width, 2 ranks (chip selects), totally 2GB (max) address
space.

Programmable timing parameters to support DDR3/DDR3L/LPDDR2/LPDDR3
SDRAM from various vendor

Advanced command reordering and scheduling to maximize bus utilization
Low power modes, such as power-down and self-refresh for DDR3/LPDDR2/LPDDR3
SDRAM; clock stop and deep power-down for LPDDR2 SDRAM

Compensation for board delays and variable latencies through programmable
pipelines

Programmable output and ODT impedance with dynamic PVT compensation

® Nand Flash Interface

Support 8bits async/toggle/sync nandflash, up to 4 banks

Support LBA nandflash

16bits, 24bits, 40bits, 60bits hardware ECC

For DDR nandflash, support DLL bypass and 1/4 or 1/8 clock adjust
For async/toggle nandflash, support configurable interface timing,
maximum data rate is 16bit/cycle

Embedded AHB master interface to do data transfer by DMA method

® eMMC Interface

Compatible with standard iNAND interface

Support MMC4.51 protocol

Provide eMMC boot sequence to receive boot data from external eMMC device
Support FIFO over-run and under-run prevention by stopping card clock
automatically

Support CRC generation and error detection

Embedded clock frequency division control to provide programmable baud rate
Support block size from 1 to 65535Bytes

8bits data bus width

® SD/MMC Interface

Compatible with SD3:0, MMC ver4.51

Support FIFO over-run and under-run prevention by stopping card clock
automatically

Support CRC generation and error detection

Support block size from 1 to 65535Bytes

Data bus width is 4bits

1.2.5 System Component
® CRU (clock & reset unit)

Support clock gating control for individual components inside RK3229

B One oscillator with 24MHz clock input and 4 embedded PLLs
B Support global soft-reset control for whole SOC, also individual soft-reset for every
component
® Timer
B 6 on-chip 64bits Timers in SoC with interrupt-based operation for non-secure
application
B 2 on-chip 64bits Timers in SoC with interrupt-based operation for secure application
B Provide two operation modes: free-running and user-defined count
B Support timer work state checkable
B Fixed 24MHz clock input
e PWM
B Four on-chip PWMs with interrupt-based operation

Copyright © 2023, Rockchip Electronics Co., Ltd. -7-
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B Programmable pre-scaled operation to bus clock and then further scaled

B Embedded 32-bit timer/counter facility

B Support capture mode

B Support continuous mode or one-shot mode

B Provides reference mode and output various duty-cycle waveform
® WatchDog

B 32 bits watchdog counter width

B Counter clock is from apb bus clock

B Counter counts down from a preset value to 0 to indicate the occurrence of a
timeout

B WDT can perform two types of operations when timeout occurs:
€ Generate a system reset
€ First generate an interrupt and if this is not cleared by the service routine by

the time a second timeout occurs then generate a system reset
B Programmable reset pulse length
m Totally 16 defined-ranges of main timeout period

® Bus Architecture

B 128bit/64-bit/32-bit multi-layer AXI/AHB/APB composite busarchitecture

B 5 embedded AXI interconnect

€ CPU interconnect with four 64-bits AXI masters, one 64-bits AXI slaves, one

32-bits AHB master and lots of 32-bits AHB/APB slaves
PERI interconnect with two 64-bits AXI masters, one 64-bits AXI slave, five 32-
bits AHB masters and lots of 32-bits AHB/APB slaves
Display interconnect with three 128-bits AXI master, four 64-bits AXI masters
and one 32-bits AHB slave
GPU interconnect with one 128-bits AXI master with point-to-point AXI-lite
architecture and 32-bits APB:slave
VCODEC interconnect also with two 64-bits AXI master and two 32-bits AHB
slave, they are point-to-point AXI-lite architecture
B Flexible different QoS solution to improve the utility of bus bandwidth

* o o

® Interrupt Controller

B Support 3 PPI interrupt source and 128 SPI interrupt sources input from different
components inside RK3229

B Support 16 software-triggered interrupts

Input interrupt level is fixed , only high-level sensitive

B Two interrupt outputs (nFIQ and nIRQ)separately for each Cortex-A7, both are low-
level sensitive

B Support-different interrupt priority for each interrupt source, and they are always
software-programmable

e DMAC

B Micro-code programming based DMA

B . The specific instruction set provides flexibility for programming DMA transfers

B Linked list DMA function is supported to complete scatter-gather transfer

B Support internal instruction cache

B Embedded DMA manager thread

B Support data transfer types with memory-to-memory, memory-to-peripheral,
peripheral-to-memory

B Signals the occurrence of various DMA events using the interrupt output signals

B Mapping relationship between each channel and different interrupt outputs is
software-programmable

B One embedded DMA controller for system

m DMAC features:
€ 8 channels totally

Copyright © 2023, Rockchip Electronics Co., Ltd. -8 -
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16 hardware request from peripherals

2 interrupt output

Dual APB slave interface for register configuration, designated as secure and
non-secure

Support trustzone technology and programmable secure state for each DMA
channel

L R & R 4

® Security system

Support trustzone technology for the following components inside RK3229
Cortex-A7, support security and non-security mode, switch by software
DMAC, support some dedicated channels work only in security mode

eFuse, only accessed by Cortex-A7 in security mode

Internal memory , part of space is addressed only in security mode, detailed
size is software-programmable together with TZMA(trustzone memory adapter)
and TZPC(trustzone protection controller)

L R 4

L R 4

Embedded encryption and decryption engine

Support AES 128/192/256 bits key mode, ECB/CBC/CTR chain mode,
Slave/FIFO mode

Support DES/3DES (ECB and CBC chain mode) , 3DES (EDE/ EEE key mode),
Slave/FIFO mode

Support SHA1/SHA256/MD5 (with hardware padding). HASH function, FIFO
mode only

Support 160 bit Pseudo Random Number Generator (PRNG)

Support PKA 512/1024/2048 bit Exp Modulator

* e o o

1.2.6 Video CODEC

® Embedded memory management unit(MMU)
® Video Decoder

Real-time video decoder of MPEG-1, MPEG-2, MPEG-4,H.263, H.264, H.265,VC-1,
VP8, VP9, MVC

MMU Embedded

Supports frame timeout interrupt , frame finish interrupt and bitstream error
interrupt

Error detection and.concealment support for all video formats

Output data format YUV420 semi-planar,YUV400(monochrome) ,YUV422 is
supported by H.264

H.264 10bit.up to HP level 5.1 : 2160P@60fps (4096x2304)

VP9 :2160p@30fps(4096x2304)

HEVC 10bit: 2160p @60fps(4096x2304)

MPEG-4 up to ASP level 5 : 1080p@60fps (1920x1088)

MPEG-2 up to MP : 1080p@60fps (1920x1088)
MPEG-1 up to MP : 1080p@60fps (1920x1088)
H.263 : 576p@60fps (720x576)

VC-1 up to AP level 3 : 1080p@30fps (1920x1088)
VP8 : 1080p@60fps (1920x1088)
MVC : 1080p@60fps (1920x1088)

For H.264, image cropping not supported

For MPEG-4, GMC(global motion compensation) not supported

For VC-1, upscaling and range mapping are supported in image post-processor
For MPEG-4 SP/H.263, using a modified H.264 in-loop filter to implement
deblocking filter in post-processor unit

® Video Encoder

Copyright © 2023, Rockchip Electronics Co., Ltd.
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B Input data format:

YCbCr 4:2:0 planar

YCbCr 4:2:0 semi-planar

YCbYCr 4:2:2

CbYCrY 4:2:2 interleaved

RGB444 and BGR444

RGB555 and BGR555

RGB565 and BGR565

RGB888 and BRG888

RGB101010 and BRG101010

B Image size is from 96x96 to 1920x1080(Full HD)
B Maximum frame rate is up to 1920x1080 @ 30FPS®

0000000

1.2.7 JPEG CODEC

® JPEG decoder
B Input JPEG file : YCbCr 4:0:0, 4:2:0, 4:2:2, 4:4:0, 4:1:1 and 4:4:4 sampling
formats
Output raw image : YCbCr 4:0:0, 4:2:0, 4:2:2, 4:4:0, 4:1:1.and 4:4:4 semi-planar
Decoder size is from 48x48 to 8176x8176(66.8Mpixels)
Support JPEG ROI(region of image) decode
Maximum data rate® is up to 76million pixels per second
Embedded memory management unit(MMU)

1.2.8 Image Enhancement (IEP module)

® Image format support

BT601_I/BT601_f/BT709_I/BT709_f'color space conversion
YUV up/down sampling
® De-interlace

B 3x5 Y motion detection:matrix

B Source width up.to 1920

B Configured high frequency de-interlace

B 1402 (Input 4 field, output 2 frame) /1401B/1401T/1201B/I1201T mode
® Interface

B 32bit AHB bus slave

B 64bit AXI bussmaster

B Combined interrupt output

B Input data: YUV420/YUV422
B Output data: YUV420/YUV422
® YUV swap

m UV SP/P

[

[

1.2.9 Graphics Engine

RK3229's GPU consists of penta-core that is tri-core 3D Graphics engine and dual-core 2D
Graphics'engine.
® Tri-Core 3D Graphics Engine:
B High performance OpenGL ES1.1 and 2.0, OpenVG1.1 etc.
B Embedded 2 shader cores with shared hierarchical tiler
B Separate vertex(geometry) and fragment(pixel) processing for maximum parallel
throughput
B Provide MMU and L2 Cache with 64KB size
® Dual-Core 2D Graphics Engine:
B Source formats :
¢ ABGR8888, XBGR888, ARGB8888, XRGB888
¢ RGB888, RGB565
€ RGBA5551, RGBA4444

Copyright © 2023, Rockchip Electronics Co., Ltd. -10 -
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€ YUV420 planar, YUV420 semi-planar

€ YUV422 planar, YUV422 semi-planar

€ YUV 10-bit for YUV420/422 semi-planar

¢ BPP8, BPP4, BPP2, BPP1

Destination formats :

ABGR8888, XBGR888, ARGB8888, XRGB888

RGB888, RGB565

RGBA5551, RGBA4444

YUV420 planar, YUV420 semi-planar

YUV422 planar, YUV422 semi-planar

Pixel Format conversion, BT.601/BT.709

Max resolution: 8192x8192 source, 4096x4096 destination

BitBLT

€ Two source BitBLT:

¢ A+B=B only BitBLT, A support rotate&scale when B fixed

€ A+B=C second source (B) has same attribute with (C) plus rotation function
Color fill with gradient fill, and pattern fill

High-performance stretch and shrink

Monochrome expansion for text rendering

New comprehensive per-pixel alpha(color/alpha channel separately)
Alpha blending modes including Java 2 Porter-Duff compositing blending rules ,
chroma key, pattern mask, fading

Dither operation

0, 90, 180, 270 degree rotation

X-mirror, y-mirror & rotation operation

L X X X X 4

1.2.10 Video OUT

® Display Interface

Support HDMI 2.0 output up to 4K@60Hz
TV Interface: TV encoder 10bit out for DAC
HDMI Interface : 24 bit(RGB888 YCbCr444),
30 bit(RGB101010,YCbCr 420, YCbCr 444)
Max output resolution 4K for HDMI, 480i/576i for CVBS
3 display layers :
€ Display layers of WinO,Win1,HWC
€ One background layer with programmable 24bits color
€4 One video layer (win0/win1)
® RGB888, ARGB888, RGB565, YCbCr422, YCbCr420, YCbCr444,YCbCr 420
10bit, YCbCr422 10bit, YCbCr 444 10bit
® _maximum resolution is 4096x2304,support virtual display
1/8 to 8 scaling up/down engine with arbitrary non-integer ratio
256 level alpha blending(pre-multiplied alpha support)
Support transparency color key
Support BG, RG, RB swap, xy mirror
Support TV Encoder for PAL and NTSC
YCbCr2RGB(rec601-mpeg/rec601-jpeg/rec709)
YCbCr2RGB(BT2020)
RGB2YCbCr(BT601/BT709)
® RGB2YCbCr(BT2020)
BT2020 and BT709/601 conversion
Win0 and Win1l layer overlay exchangeable
Support replication(16bits to 24bits) and dithering(24bits to 16bits/ 18bits)
operation
Blank and blank display

Copyright © 2023, Rockchip Electronics Co., Ltd. -11 -
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1.2.11 HDMI

Support YUV420 4k x 2k @ 60fps

Support for 4k x 2k and 3D video formats

Support for up to 11.16Gbps bandwidth

HPD input analog comparator

Compliant HDMI 2.0

Compliance HDMI compliance Test specification 1.4

1.2.12 Audio Interface
I[250/1251 with 8ch

1250/12S1 supports up to 8 channels (8xTX or 8xRX)

Audio resolution from 16bits to 32bits

Sample rate up to 192KHz

Provides master and slave work mode, software configurable
Support 3 I2S formats (normal, left-justified, right-justified)
Support 4 PCM formats(early, latel, late2, late3)

I2S and PCM mode cannot be used at the same time

[252/PCM with 2ch

B Up to 2 channels (2xTX and 2xRX)

B Audio resolution from 16bits to 32bits

B Sample rate up to 192KHz

B Provides master and slave work mode, software configurable

B Support 3 I2S formats (normal , left-justified , right-justified)

B Support 4 PCM formats(early , latel , late2, late3)

B I2S and PCM cannot be used at the same time

SPDIF

B Support two 16-bit audio data store together in one 32-bit wide location

B Support biphase format stereo audio-data output

B Support 16 to 31 bit audio_data left or right justified in 32-bit wide sample data
buffer

B Support 16, 20, 24 bits audio data transfer in linear PCM mode

B Support non-linear PCM transfer

Audio CODEC

B 24bit DAC

B Support Line-out

B Support Mono, Stereo, 5.1 HiFi channel performance

B Integrated digital interpolation and decimation filter.

B Sampling rate of 8kHz/12kHz/16kHz/24kHz/32kHz/44.1KHz/48KHz/96KHz

B Optional fractional PLL available that support 6MHz to 20MHz clock input to any

clock

1.2.13 Connectivity
SDIO interface

Copyright © 2023, Rockchip Electronics Co., Ltd.

Compatible with SDIO 3.0 protocol
4bits data bus widths

TS interface

Supports one TS input channels.

Supports 4 TS Input Mode: sync/valid mode in the case of serial TS input;
nosync/valid mode, sync/valid, sync/burst mode in the case of parallel TS input.
Supports 2 TS sources: demodulators and local memory.

Supports 2 Built-in PTIs(Programmable Transport Interface) to process TS
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simultaneously, and Each PTI supports:

64 PID filters.

TS descrambling with 16 sets of Control Word under CSA v2.0 standard, up to
104Mbps

16 PES/ES filters with PTS/DTS extraction and ES start code detection.

4/8 PCR extraction channels

64 Section filters with CRC check, and three interrupt mode: stop per unit, full-
stop, recycle mode with version number check

PID done and error interrupts for each channel

PCR/DTS/PTS extraction interrupt for each channel

Supports 1 PVR(Personal Video Recording) output channel.

1 built-in multi-channel DMA Controller.

L R 4

LR R R & 2

® Smart Card

support card activation and deactivation

support cold/warm reset

support Answer to Reset (ATR) response reception

support TO for asynchronous half-duplex character transmission
support T1 for asynchronous half-duplex block transmission
support automatic operating voltage class selection

support adjustable clock rate and bit (baud) rate

support configurable automatic byte repetition

® GMAC 10/100/1000M Ethernet Controller

Supports 10/100/1000-Mbps data transfer rates with the RGMII interfaces
Supports 10/100-Mbps data transfer rates with the RMII interfaces

There are 2 controllers, one is connected to internal FE PHY, the other is for
external PHY device

Supports both full-duplex and half-duplex operation

Supports IEEE 802.1Q VLAN tag detection for reception frames

Support detection of LAN wake-up frames and AMD Magic Packet frames
Handles automatic retransmission of Collision frames for transmission

® FEthernet PHY

Integrated IEEE 802.3/802.3u compliant 10/100Mbps Ethernet PHY
Supporting both full and half duplex for either 10 or 100 Mb/s data rate
Auto MDIX capable

Supports wake-on-LAN, EEE

100Base-FX support

Supports.auto-negotiation

® SPI Controller

Support.serial-master and serial-slave mode, software-configurable
DMA-based or interrupt-based operation

Embedded two 32x16bits FIFO for TX and RX operation respectively
Support 2 chip-selects output in serial-master mode

® UART Controller

3 on-chip UART controller inside RK3229

DMA-based or interrupt-based operation

UARTO0/1/2 Embedded two 64Bytes FIFO for TX and RX operation respectively
Support 5bit,6bit,7bit,8bit serial data transmit or receive

Standard asynchronous communication bits such as start, stop and parity

Support different input clock for UART operation to get up to 4Mbps or other special
baud rate

Support non-integer clock divides for baud clock generation

Support auto flow control mode

Copyright © 2023, Rockchip Electronics Co., Ltd. -13 -
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® I2C controller
B 4 on-chip I2C controller in RK3229
Multi-master I12C operation
Support 7bits and 10bits address mode
Software programmable clock frequency and transfer rate up to 400Kbit/s in the
fast mode
Serial 8bits oriented and bidirectional data transfers can be made at up to
100Kbit/s in the standard mode

® GPIO
B 4 groups of GPIO (GPIO0~GPIO3) , 32 GPIOs per group in GPIO0~GPIO3, totally
have 128 GPIOs
All of GPIOs can be used to generate interrupt to Cortex-A7
All of pull-up GPIOs are software-programmable for pull-up resistor or not
All of pull-down GPIOs are software-programmable for pull-down resistor
or not
All of GPIOs are always in input direction in default after power-on-reset

® USB Host2.0

B Embedded 3 USB Host 2.0 interfaces

B Compatible with USB Host2.0 specification

B Supports high-speed(480Mbps), full-speed(12Mbps) and low-speed(1.5Mbps) mode
B Provides 16 host mode channels

B Support periodic out channel in host mode

® USB 0OTG2.0

Compatible with USB OTG2.0 specification

Supports high-speed(480Mbps), full-speed(12Mbps) and low-speed(1.5Mbps) mode
Support up to 9 device mode endpoints;in addition to control endpoint 0

Support up to 6 device mode IN endpoints including control endpoint 0

Endpoints 1/3/5/7 can be used only as data IN endpoint

Endpoints 2/4/6 can be used only as data OUT endpoint

Endpoints 8/9 can be‘used as data OUT and IN endpoint

Provides 9 host mode channels

1.2.14 Others

® Temperature Sensor(TS-ADC)
B 10-bits'SAR ADCup to 50KS/s sampling rate
B 0~80C temperature range and 5C temperature resolution

® eFuse
B Two high-density electrical Fuse is integrated: 256bits (32x8) / 1024bits (32x32)
B Support standby mode
B Provide inactive mode, VP must be OV or Floating in this mode.

® Package Type
B BGA316 (body: 14mm x 14mm ; ball size : 0.3mm ; ball pitch : 0.65mm)

Notes :
®: DDR3/LPDDR2/LPDDR3 are not used simultaneously as well as async and sync ddrnand flash

® Actual maximum frame rate will depend on the clock frequency and system bus performance
® Actual maximum data rate will depend on the clock frequency and JPEG compression rate

1.3 Block Diagram
The following diagram shows the basic block diagram for RK3229.
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System Peripheral

CRU |

PLL x 4 |

GRF |

Timerx6 |

PWMx3 |

WatchDog |

DMACx1 |

Crypto |

| Secure Timerx2 |

RK3229

Cortex-A7

Cortex-A7

32KB I/D-Cache 32KB I/D-Cache

NEON/VFP

Cortex-A7

NEON/VFP

Cortex-A7

32KB I/D-Cache 32KB I/D-Cache

NEON/VFP

256KB L2 Cache

NEON/VFP

Multi-Media Processor

USB OTG 2.0x 1
USB HOST 2.0x 3
12S/PCM x3

UARTxX3

SPI(M/S)

Audio Codec

SDIO 3.0
(4bits)

12C x4

GPIOx128

HDMI 2.0

Ethernet PHY

TS Input

1SO7816

i External Memory Interface

SDR/DDR/LBA
If| remmc iF Nand Flash
! SD3.0/ DDR3/DDR3L/
I MMC4.5 LPDDR3

Penta-core

GPU Engine

JPEG Decoder

1080P Video
encoder

Memory

SRAM (36K B)

IEP

4K Video decoder

ROM (20K B)

| eFuse(sebits/i024bits) |

Fig. 1-1 RK3229 Block Diagram
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Chapter 2 Package Information

2.1 Order Information

Orderable RoHS Package Package Device special feature
Device status Qty
4K Quad core processor with
RK3229 RoHS TFBGA316 1190 VP9/DRM supported

2.2 Top Marking

Rockchip: Brand Name

Rackchi>

RK3229

RKXXXX: Chip Name

ABCXXOOXXX DEFG

2.3 BGA316 Dimension

A4 °

ABC: Subcontractor Code
XXXXXX: Die Lot NO#
DEFG: Date Code

e The first pin

2X

PIN 1#1/

[ aaa|C
]

Copyright © 2023, Rockchip Electronics Co., Ltd.
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DETAIL A
Fig. 2-2 RK3229 BGA316 Package Side View
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Dimension in mm Dimension in inch
symbol Py NOM | MAX | MIN NOM MAX
A — — 1,270 — — 0. 030
Al 0.160 | 0.210 |[0.260| 0.006 | 0.008 | 0.010
A2 0.910 | 0.960 [1.010 | 0.036 | 0.038 | 0.040
c 0.220 | 0.260 |0.300| 0.009 | 0.010 | 0.012
D 15.900 | 14.000 | 14.100]| 0.547 | 0.551 | 0.555
E 13.900 | 14.000 | 14.100] 0.547 | 0.551 | 0.555
D1 — 12.8350 | — —- 0. 486 —
El — 12.350 | — —— 0. 486 —
& — 0. 650 — —- 0. 026 —
b 0.250 | 0.300 |0.350 | 0.010 | 0.012 | 0.014
aaa 0. 150 0. 006
bbb 0. 200 0. 008
ddd 0. 080 0. 003
eee 0. 150 0. 006
fff 0. 080 0. 003
N 316 316
MD/ME 20,20 20,20

Fig. 2-3 RK3229 BGA316 Package Dimension

2.4 BGA316 Ball Map

DDR_A1

DDR_A15

DDR_A12 | DDR_A14

DOR_DQ10

DDR_A13 | DDR_OOTA

1 2 3
A DDR_CSMO | DDR_A4
B DDR_CLK | DDR_ODTO | DDR_CKE
c DDR CLK N|  VSS47
D DDR_AD DDR_A3 | DDR_BAZ
DDR_RASN

DDR_A10

DDR_DQ26

DDR_AM

DDR_WEN

DDR_DQ3 | DDR_DQSO

DDR_DQS0_

DDR_CSN1 N

DDR_DMO

VS81 DDR_Da7

DDR_BAD DDR_AS

DOR_CASN | DDR_BA1

DDR_RESET
N

DDR_AG DDR_Da1

DDR_DQS

DDR_DOE CvVDD1 DDR_VDDS

9 10

DDR_DQ16

DDR_DQ18 | DDR_DQ4

Vas2

DDR_DQ5

DDR_DQ20

DDOR_DGQi22

DOR_VDD& CVDD&
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11 12 13 14 16 17 18 19 20
GPICO_DBIS
DOR_DOS2 DOR_DO23 | DDR_DQO NG |cODEC vem fg'@%ﬂgg DMMCT_PYW A
ARTZ RIPWH 1
OR DOS2 GPIOT_BAIS | GPIOD_AGMH
-DQ%2_| pDR_Da21 | DDR.DGS | VWSS |CODEC_AOR|  NC7  |CODEC_AOL|  NC3 | PLCSN1PW/|DMI_SCLIZC B
W2 380l
GPIOD_DOU
DOV opi03 cap | GRIOD_C4H
DDR_DQA7 VsSS7 NCE N2 ART%_TH;'TSW EvE TeUS | il oRe c
GPIOO_A¥IZ | GPIO1_BTIS
DDR_DW2 CODEC_AVD|(EHEEREEEE NC4  |C1_SDA/SDM| DMMCO_cM | GPIo3_ca | GPIO0_ADA2 D
D_1v8 5 C0_SCL
WMC1_CMD D
GPIOT_AZIS | GPIOA_ADS
DDR_DQAY Ggmnﬂang NCA NG5 G%gus_glnz gﬂﬂéﬁ"gﬁ DMMCT_D/| DMMCI_CLK E
— = A 250_SDI01 0
GPIOO_ATIH
DDR_DQ2 GPIO3_CSP |y “spanac GPIO0_A22 F
WD c1.ScL
3 SDA
GPIO1_A4S | GRIO1_ASIS | GPIO1_BAU | GPIO1_BOIU
DOR_VDD? | DOR_vDDE | vSS6 VCCIO4 | GPIO1_A3 | DMMCT_D2A | DMMCI_D3M |ART1_RTSNA| ART1_CTSNY| GPIO3_C7 G
250_SDIO2 | 2S0_SDIO3 R 32K_OUT
DDR_DQST_
H DDR_DQSH - DOR_DQ12 | DDR_DWM1 | DDR_DQ28 | DOR_DQ11 | DDR_vOD4 | wsss VSS9 VSS10
J DDR_DQ13 DDR VDD3 | vSS16 VSS17 VSS18
K DDR DQ5 | DDR DQ44 | WSS4 | DDR DG24 | DDR DQ27 | DDR DQ29 | CvDD2 VSS14 vag22 Va3
DDR_DQS3._
L DDR_DQS3 s DDR_DM3 | DDR_DQ25 | DDR_DQ30 | DOR_DG3 | DORVDD2 | ves2s V8827 VEE08
M VSS5 DDOR_VDD1 | vss3 V5534 Vss35
A/GPLL_DVD| C/DPLL_DVD | PLL_AVDD_1
N xizen | xoutaan |METHLE e o Vool vSs40 VsS4t VSS42 Ves43
GPIO2_CIIG | GPIO2_CYE g;'ggacgﬂi GPIO2_C7IG | GPIO2_CHG | GPIO2_DOG
P MAC_TXDIT | MAC_TXDOIT | S o oo | MAC_TXDYC|MAC_TXD2/C|MAC_COLITS | AVSS1 AvEs? NGO CvDD3
5D soo |C- AR ARDIO | ARD_DET D5
D _RST
GPIOZ_CHIG
R WAC_RXDOIT noto | FEPHY_AVD EFUSE
D_1V0
5 D2
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GPIOT_BU | GPIO1_B21U | GPIOT_COiS
VSS11 wSS12 vSS13 CVDDS5 Tegr | SPIO0_B4I2 GE'DOE—E'W ARTA_TXIUA | ART1_RX/UA| DMMCO_CLK H
_MCLK
RTZ._TX
GPIO0_B302
vas19 Vas20 vas21 CVDD4 S0_LRCK_RX J
/SPLTXD
GPIOT_CYS | GPIOA_C4/S |GPIO2_A4FL| GPIO3_DTIT | GPIOO_BBA2 | GPIO0_B1N2
V8539 V5504 V5525 VCCI03 | DMMCO_DH! [DMMGI_D2)| ASH_RDYIE | EST_CLKOIS | S0_SDISPI_ | S0_SCLKISPI K
UART2 RX | TAG_TCK | MMC_CMD |  PDIF CSNO _CLK
GPIOZ_A3IFL GPIOD_CTIFL| GPIOT_C218 GPIOO_B5112
vSs29 VSS30 V5531 VSS22  |ASH_RDNISP GZ'SOS—SSUF'— ASH_CS1/SP | DMMCO_DO! gﬁ'ﬁ;aﬁjg S0_SDO/SPI_ L
I_CSN1 A I_CLK UARTZ T | === RXD
GPIOT_CHS
V8536 V8837 VSS38 AVDDS5 DM CO_D31J M
TAG THS
GPIOT_DBIFL|GPID2_AGIFL|GPIO2_AYFL| GPIOT_B6IS | GPIOZ_ATIFL
vSS44 VSS45 VSS45 AVDD4 | ASH_DS/EM |ASH_ALE/SPI| ASH_CLE/SP | DMMCD_PW | ASH_DQSE | NPOR N
WG_D6 RXD L_TXD R MMGC_CLKO
GPIOD_C/U | GPIOA_DUFL|GPIOA_DTIFL|GPIO1_D4FL| GPIOA_C7IFL| GPIO2_AZIFL
GPIO3 D4 | AVDDA AVDD2 AVDD3 | ARTO_RTSN/| ASH_DO/EM | ASH_DTIEM | ASH_D&EM | ASH_CEYVEM| ASH_WRNIS P
CLK OUTY | MC_DO MC_D7 MCD4 | MCRST | PILCEND
UsB0 1D GPIO3_ASIS | GPIO3_AGIU ig?ﬁ[sjg:_ R
a DMMC1_D3 | ART1_RTSN ASH_DS/EN
MC_D5
GPIOZ_C412
GPIOZ_B7/G | GPIOZ DG | GPIOZ_COIG - GPIOZ_B1IG
T MAC_RXER! | MAC_MDCIT |MAC_RXDAT fg—sgggfgl‘ MAC_TXCLKI VD‘”‘%,? DD\ avss? USBEG\;DD—
TS. D6 5 D4 sp3 | TS VALD -
RD_CLK
GPIO2_B3/G | GPIO2_BSG | GPIO2_B4G | GPI02_BEIG | GPIO2_BOIG
u MAC_RXCLK/|MAC_TXKENIT|MAC_WDIOT| MAC_CLKM | MAC_RXDV! NG11 | VDAC_IREF GPID3_DA
TS_OLK 507 S 8YNC | AC_UNK |MAG_SPEED
GPIOZ_B2/G
v HDMLAVDD | ege | HOULAVDD | i 7aRas voac jour | FEPHY_B&XT USB_EXTRA
qvs "o RES
S FAIL
FEPHY_TES
w HOMI_TXCN | HDMI_TXON | HDMIEXTR | HOMI_TXAN | HOMI_TX2N | AWSS3 | FEFHY_TXP | FEPHY_RXP P
¥ HDMI_TXCP | HDMI_T30P HOMI_TX1P | HDMI_TX2P FEPHY_TXN | FEPHY_RXN FEF'DH:G’;VD
1 2 3 4 5 -] 7 8 ] 10
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Les ouoe- Shoaaes | vocios SRR | wrteca | TOEDEY i poe | s baen | T
Uss0_vBLS GPIO3 B4R | GPIO3CTID GPI03 B0 | I | HOPEM, R[Sk CS2EM] ASHDTEM | U

- - - 0 X MC_CMD | MC_D1
Use_ExTRO GPIO. ETICL GRION DAP GPI03 AJS | Dltic o | SFI0LESY 3 ogy v
D MC_PWR
USB3 DP USB2 DP | USB1DP | AVSSS | USBODP %mﬁg{%ﬁ GPI03_D2IR Srgrlu?go_fggr i;‘.r%%gﬁ w
USB3_DH USB2_DM | USB1_DM USBO_DM G_E'Fggu—_%ﬁu GRIOS.DIS GE'SEEEE’P Y
11 12 13 14 15 16 17 18 19 20
Fig. 2-4 RK3229 BGA316 Ball Map
2.5 BGA316 Pin Number Order
Table 2-1 RK3229 BGA316 Pin Number Order Information
Pin . . .
umber pin name Pin number pin name
Al DDR_CSNO Ll DDR_DQS3
A2 DDR_A4 L2 DDR_DQS3_N
A4 DDR_A1 L3 DDR_DM3
A5 DDR_A15 L4 DDR_DQ25
A7 DDR_DQ3 L5 DDR_DQ30
A8 DDR_DQSO0 L6 DDR_DQ31
Al10 DDR_DQ16 L7 DDR_VDD?2
Al1 DDR_DQS2 L8 VSS26
A13 DDR_DQ23 L9 VSS27
Al4 DDR_DQO L10 VSS28
Al6 NC6 L11 VSS29
Al7 CODEC._VCM L12 VSS30
A19 GPIO0_D1/UART2_CTSN L13 VSS31
A20 GPIOO0_D6/SDMMC1_PWR/PWM1 L14 VSS32
Bl DDR_CLK L15 GPIO2_A3/FLASH_RDN/SPI_CSN1
B2 DDR_ODTO L16 GPIO2_A6/FLASH_CSO
B3 DDR_CKE L17 GPIO0_C7/FLASH_CS1/SPI_CLK
B4 DDR_A12 L18 GPIO1_C2/SDMMCO0_DO/UART2_TX
B5 DDR_A14 L19 GPIO1_A7/SDMMCO0_WP
B6 DDR_CSN1 L20 GPIOO0_B5/12S0_SDO/SPI_RXD
B7 DDR_DMO M2 VSS5
B8 DDR_DQSO0_N M7 DDR_VDD1
B9 DDR_DQ18 M8 VSS33
B10 DDR_DQ4 M9 VSS34

Copyright © 2023, Rockchip Electronics Co., Ltd.
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Pin i i .
number pPin hame Pin number pin hame
B11 DDR_DQS2_N M10 VSS35
B12 DDR_DQ21 M11 VSS36
B13 DDR_DQ6 M12 VSS37
B14 VSS15 M13 VSS38
B15 CODEC_AOR M14 AVDD5
B16 NC7 M19 GPIO1_C5/SDMMCO0_D3/JTAG_TMS
B17 CODEC_AOL N1 XIN24M
B18 NC3 N2 XOouT24M
B19 GPIO1_B4/SPI_CSN1/PWM2 N3 A/GPLL_DVDD_1VO0
B20 GPIOO0_A6/HDMI_SCL/I2C3_SCL N4 C/DPLL_DVDD_1VO0
c2 DDR_CLK_N N5 PLL_AVDD_1V8
C3 VSS47 N6 VCCIO1
Cc4 DDR_A10 N7 VSS40
C5 DDR_A11 N8 VSS41
c7 VSS1 N9 VSS42
Cc8 DDR_DQ7 N10 VSS43
C10 VSS N11 VSS44
Cl1 DDR_DQ17 N12 VSS45
C13 VSS2 N13 VSS46
Cl4 NC8 N14 AvVDD4
C16 NC2 N15 GPIO1_D6/FLASH_D6/EMMC_D6
C17 GPIOO0_DO/UART2_RTSN/OTP N16 GPIO2_AO/FLASH_ALE/SPI_RXD
C18 GPIO3_C6/DRIVE_VBUS N17 GPIO2_A1/FLASH_CLE/SPI_TXD
C19 GPIO0_C4/HDMI_CEC N18 GPIO1_B6/SDMMCO_PWR
D1 DDR_AO N19 GPIO2_A7/FLASH_DQS/EMMC_CLKO
D2 DDR_A3 N20 NPOR
D3 DDR_BA2 P1 GPIO2_C2/GMAC_TXD1/TS_D1
D5 DDR_WEN P2 GPIO2_C3/GMAC_TXDO0O/TS_DO
GPIO2_C5/12C2_SCL/GMAC_RXD2/CARD_R
D7 DDR_BAO P3
ST
D8 DDR_AS8 P4 GPIO2_C7/GMAC_TXD3/CARD_IO
D10 DDR_DQ5 P5 GPIO2_C6/GMAC_TXD2/CARD_DET
D11 DDR_DM2 P6 GPIO2_D0/GMAC_COL/TS_D5
D13 CODEC_AVDD_1V8 P7 AVSS1
D14 CODEC_AVSS P8 AVSS2
D16 NC4 P9 NC9
GPIOO_A3/12C1_SDA/SDMMC1_CM
D17 P10 CvDD3
D

D18 GPI1O1_B7/SDMMCO0_CMD P11 GPIO3_D4
D19 GPIO3_C4 P12 AVDD1
D20 GPIOO_AO0/I2C0_SCL P13 AVDD2
El DDR_A9 P14 AVDD3
E2 DDR_A2 P15 GPIO0_C1/UARTO_RTSN/CLK_OUT1
E3 DDR_RASN P16 GPIO1_DO/FLASH_DO/EMMC_DO

Copyright © 2023, Rockchip Electronics Co., Ltd.
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Pin i i .
number pPin hame Pin number pin hame
E4 DDR_A7 P17 GPIO1_D7/FLASH_D7/EMMC_D7
E5 DDR_AS5 P18 GPIO1_D4/FLASH_D4/EMMC_D4
E7 DDR_CASN P19 GPIO1_C7/FLASH_CS3/EMMC_RST
E8 DDR_BA1 P20 GPIO2_A2/FLASH_WRN/SPI_CSNO
E10 DDR_DQ20 R2 GPIO2_C1/GMAC_RXDO0/TS_D2
E1l1l DDR_DQ19 R7 NC10
E13 GPIOO0_B7/HDMI_HPD R8 FEPHY_AVDD_1VO0
El4 NC1 R10 EFUSE
E16 NC5 R11 USBO0_ID
E17 GPIOO_A1/I12C0_SDA R13 GPIO3_A5/SDMMC1_D3
E18 GPIO1_A1/SDMMC1_DO0 R14 GPIO3_A6/UART1_RTSN
GPIO1_A2/SDMMC1_D1/12S0_SDI
E19 o1 R19 GPIO1_D5/FLASH_D5/EMMC_D5
E20 GPIO1_A0/SDMMC1_CLKO T1 GPI0O2.B7/GMAC_RXER/TS_D6
F2 DDR_DQ10 T2 GPIO2:D1/GMAC_MDC/TS_D4
F6 DDR_RESETN T3 GPI1I02_CO/GMAC_RXD1/TS_D3
- DDR_AG T4 GPIO2_C4/12C2_SDA/GMAC_RXD3/CARD_C
LK
F8 DDR_DQ1 T5 GPIO2_B1/GMAC_TXCLK/TS_VALID
F10 DDR_DQ22 T7 VDAC_AVDD_1V8
F11 DDR_DQ2 T8 AVSS7
F13 GPIO3_C5/PWMO T10 USB_AVDD_3V3
F14 GPIOO_A7/HDMI_SDA/I2C3_SDA T11 usB_DVDD_1V0
F19 GPIOO_A2/12C1_SCL T13 GPIO3_A4/SDMMC1_D2
G1 DDR_A13 T14 VCCIO2
G2 DDR_ODT1 T16 GPIO3_A7/UART1_CTSN
G3 VSS3 T17 GPIO0_D3/PWM1/PCM_TX
G4 DDR_DQ26 T18 GPIO2_D2/UARTO_TX
G5 DDR_DQ9 T19 GPIO1_D2/FLASH_D2/EMMC_D?2
G6 DDR..DQ8 T20 GPIO1_D3/FLASH_D3/EMMC_D3
G7 CVvDD1 Ul GPIO2_B3/GMAC_RXCLK/TS_CLK
G8 DDR_VDD5 u2 GPIO2_B5/GMAC_TXEN/TS_D7
G9 DDR_VDD6 u3 GPIO2_B4/GMAC_MDIO/TS_SYNC
G10 CVvDD6 u4 GPIO2_B6/GMAC_CLK/MAC_LINK
G1l1 DDR_VDD7 us GPIO2_B0/GMAC_RXDV/MAC_SPEED
G12 DDR_VDDS8 u7 NC11
G13 VSS6 us VDAC_IREF
G114 VCCIO4 u10 GPIO3_D1
G15 GPIO1_A3 U1l USBO_VBUS
GPIO1_A4/SDMMC1_D2/1250_SDI
G16 ui13 GPIO3_B4/PCM_SYNC
02
GPIO1_A5/SDMMC1_D3/1250_SDI
G17 03 uli4 GPIO3_C1/DRIVE_VBUS
G18 GPIO1_B3/UART1_RTSN/IR ul16 GPIO3_B6/UART1_TX
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Pin i i .
number pPin hame Pin number pin hame
G19 GPIO1_B0O/UART1_CTSN/32K_OUT u1l7 GPIO3_A0/SDMMC1_CLKO
G20 GPIO3_C7 u1s GPIO0_D2/PWMO/PCM_RX
H1 DDR_DQS1 u19 GPIO1_C6/FLASH_CS2/EMMC_CMD
H2 DDR_DQS1_N u20 GPIO1_D1/FLASH_D1/EMMC_D1
H3 DDR_DQ12 V2 HDMI_AVDD_1V8
H4 DDR_DM1 V3 AVSS8
H5 DDR_DQ28 V4 HDMI_AVDD_1VO0
H6 DDR_DQ11 V5 GPIO2_B2/GMAC_CRS/TS_FAIL
H7 DDR_VDD4 V7 VDAC_IOUT
H8 VSS8 V8 FEPHY_EXTRES
H9 VSS9 V10 USB_EXTR1
H10 VSS10 Vi1l USB_EXTRO
H11 VSS11 V13 GPIO3_B7/CLK_OUTO
H12 VSS12 V14 GPIO0.D4/PWM2
H13 VSS13 V16 GPIO3.A3/SDMMC1_D1
H14 CVvDD5 V17 GPIO3_A1/SDMMC1_CMD
H15 TEST V18 GPIO3_B5/UART1_RX
H16 GPIOO0_B4/12S0_LRCK_TX V19 GPIO2_A5/FLASH_WP/EMMC_PWR
H17 GPIOO0_B0/I2S0_MCLK w1 HDMI_TXCN
H18 GPIO1_B1/UART1_TX/UART2_TX W2 HDMI_TXON
H19 GPIO1_B2/UART1_RX/UART2_RX W3 HDMI_EXTR
H20 GPIO1_C0/SDMMCO_CLKO W4 HDMI_TX1N
J2 DDR_DQ13 W5 HDMI_TX2N
J7 DDR_VDD3 W6 AVSS3
]8 VSS16 w7 FEPHY_TXP
J9 VSS17 W8 FEPHY_RXP
J10 VSS18 w9 AVSS4
J11 VSS19 W10 FEPHY_TEST_ATP
J12 VSS20 Wil USB3_DP
J13 VSS21 W12 AVSS6
J14 CVDD4 W13 usB2_DP
119 GPIO0_B3/I12S0_LRCK_RX/SPI_TX wia USBL DP
D
K1 DDR_DQ15 W15 AVSS5
K2 DDR_DQ14 W16 UsSBO_DP
K3 VSS4 W17 GPIO3_A2/SDMMC1_DO0
K4 DDR_DQ24 w18 GPIO3_D2/IR
K5 DDR_DQ27 w19 GPIO1_C1/SDMMCO_DET
K6 DDR_DQ29 w20 GPIO2_D5/UARTO_CTSN
K7 CvDD2 Y1 HDMI_TXCP
K8 VSS14 Y2 HDMI_TXO0P
K9 VSS22 Y4 HDMI_TX1P
K10 VSS23 Y5 HDMI_TX2P
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Pin . . .
number pin name Pin number pin name

K11 VSS39 Y7 FEPHY_TXN

K12 VSS24 Y8 FEPHY_RXN

K13 VSS25 Y10 FEPHY_AVDD_1V8

K14 VCCIO3 Y11 USB3_DM

K15 GPIO1_C3/SDMMCO_D1/UART2_RX | Y13 UsB2_DM

K16 GPIO1_C4/SDMMCO_D2/JTAG_TCK | Y14 UsSB1_DM

K17 GPIO2_A4/FLASH_RDY/EMMC_CMD | Y16 USB0_DM

K18 GPIO3_D7/TEST_CLKO/SPDIF Y17 GPIO2_D3/UARTO_RX

K19 GPIOO0_B6/12S0_SDI/SPI_CSNO Y19 GPIO3_D3/SPDIF

K20 GPIO0_B1/12S0_SCLK/SPI_CLK Y20 GPIO3_B3/PCM_CLK

2.6 RK3229 Power/Ground I0 Description

Table 2-2 RK3229 Power/Ground 10 information forBGA316

Group

Ball#

Descriptions

B14,

€3,C7,C10,C13,
G3,G13,
H8,H9,H10,H11,H12,H13,
18,19,110,J11,112,113,
K3,K8,K9,K10,K11,K12,K13,
L8,L9,L10,L11,L12,L13,L14
M2,M8,M9,M10,M11,M12,M13,
N7,N8,N9;N10,N11,N12,N13

Internal Core Ground,

Digital I0 Ground,

P7,P8,
AVSS V3, Analog I0 Ground
W6,W9,W12,W15
AVDD P12,P13,P14,N14,M14 ARM Core Power
CvDD G7,K7,P10,]14,H14,G10 GPU,Logic Power
VCCIO1 N6 VCCIO1 Power Domain Power
VCCIO2 T14 VCCIO2 Power Domain Power
VCCIO3 K14 VCCIO3 Power Domain Power
VCCIO4 G14 VCCIO4 Power Domain Power
DDR_VDD H7,)7,L.7,M7,G12,G11,G9,G8 DDR PHY Power
A/GPLL_DVDD_1VO0 N3 ARM PLL General PLL Analog Power
C/DPLL_DVDD_1VO0 N4 Codec PLL DDR PLL Analog Power
PLL_AVDD_1V8 N5 PLL IO Power

USB_DVDD_1V0

T11

USB OTG2.0/Host2.0 Digital Power
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Group Ball# Descriptions
USB_AVDD_3V3 T10 USB OTG2.0/Host2.0 Analog Power
CODEC_AVDD_1V8 D13 Audio Codec Analog Power
CODEC_AVSS D14 Audio Codec Analog Ground

HDMI_AVDD_1V0 V4 HDMI PHY Analog Power
HDMI_AVDD_1V8 V2 HDMI PHY Analog Power
FEPHY_AVDD_1VO0 R8 FEPHY Logic Analog Power
FEPHY _AVDD_1V8 Y10 FEPHY Analog Power
VDAC_AVDD_1V8 T7 VDAC Analog Power

AVSS T8 VDAC Analog Ground
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2.7 RK3229 Function IO Description
Table 2-3 RK3229 function 10 description
Pad
Ball Drive Reset
Pad# func1 func2 func3 Typ Pull
# Strength® State®
e®
GPIOO_AO0/I2C0_SCL D20 i2c0_scl 1/0 4mA up I
GPIOO_A1/I2C0_SDA E17 i2c0_sda 1/0 4mA up I
GPIOO_A2/12C1_SCL F19 i2cl_scl 1/0 4mA up I
GPIOO_A3/12C1_SDA/SDMMC1_CMD D17 i2cl_sda sdio_cmd 1/0 4mA up I
GPIOO_A6/HDMI_SCL/I2C3_SCL B20 i2c3_scl hdmi_ddcscl 1/0 4mA up I
GPIOO_A7/HDMI_SDA/I2C3_SDA F14 i2c3_sda hdmi_ddcsda 1/0 4mA up I
GPIO0_B0/12S0_MCLK H17 i2s_mclk 1/0 4mA up I
GPIO0_B1/12S0_SCLK/SPI_CLK K20 i2s_sclk spi_clk I/0 4mA up I
GPIO0_B3/12S0_LRCK_RX/SPI_TXD J19 i2s_lrckrx spi_txd 1/0 4mA up I
GPIO0_B4/12S0_LRCK_TX H16 i2s_lrcktx I/0 4mA up I
GPIO0_B5/12S0_SDO/SPI_RXD L20 i2s_sdo spi_rxd I/0 4mA up I
GPIO0_B6/12S0_SDI/SPI_CSNO K19 i2s_sdi spi_csn0 1/0 4mA up I
GPIOO_C1/UARTO_RTSN/CLK_OUT1 P15 uart0_rtsn clk_out1 I/0 4mA up I
GPIO0_C4/HDMI_CEC C19 hdmi_cecsda 1/0 4mA up I
GPIOO_C7/FLASH_CS1/SPI_CLK L17 nand_cs1 spil_clk 1/0 8mA up I
GPIO0_DO/UART2_RTSN/OTP C17 uart2_rtsn tsadc_shut I/0 4mA up I
GPIO0_D1/UART2_CTSN A19 uart2_ctsn I/0 4mA up I
dow I
GPIO0_D2/PWMO0O/PCM_RX u18 pwm_0 pcm_rx 1/0 4mA n
dow I
GPIO0_D3/PWM1/PCM_TX T17 pwm_1 pcm_tx I/0 4mA n
GPIO0_D4/PWM2 Vi4 pwm_2 I/0 8mA up I
dow I
GPIO0_D6/SDMMC1_PWR/PWM1 A20 sdio_pwren pwmil_1 1/0 4mA n
dow I
GPIO1_A0/SDMMC1_CLKO E20 sdio_clkout I/0 4mA n
GPIO1_A1/SDMMC1_D0 E18 sdio_d0 I/0 4mA up I
GPIO1_A2/SDMMC1_D1/12S0_SDIO1 E19 sdio_d1 i2s_sdiol 1/0 4mA up I
dow I
GPIO1_A3 G15 1/0 4mA n
GPIO1_A4/SDMMC1_D2/12S0_SDIO2 G16 sdio_d2 i2s_sdio2 1/0 4mA up I
GPIO1_A5/SDMMC1_D3/12S0_SDIO3 G17 sdio_d3 i2s_sdio3 1/0 4mA up I
dow I
GPIO1_A7/SDMMCO_WP L19 sdmmc_wrprt 1/0 4mA n
GPIO1_BO/UART1_CTSN/32K_OUT G19 uartl_ctsn clkout_32k 1/0 4mA up I
GPIO1_B1/UART1_TX/UART2_TX H18 uartl_sout uart21_sout 1/0 4mA up I
GPIO1_B2/UART1_RX/UART2_RX H19 uartl_sin uart21_sin I/0 4mA up I
GPIO1_B3/UART1_RTSN/IR G18 uartl_rtsn pwmal_ir 1/0 4mA up I
GPIO1_B4/SPI_CSN1/PWM2 B19 spi_csnl pwm1l_2 I/0 4mA up I
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Pad
Ball Drive Reset
Pad# func1 func2 func3 Typ Pull
# Strength® State®
e®
dow I
GPIO1_B6/SDMMCO_PWR N18 sdmmc_pwren 1/0 4mA n
GPIO1_B7/SDMMCO0_CMD D18 sdmmc_cmd 1/0 8mA up I
dow I
GPIO1_C0/SDMMCO_CLKO H20 sdmmc_clkout 1/0 8mA n
GPIO1_C1/SDMMCO_DET W19 sdmmc_detn 1/0 4mA up I
GPIO1_C2/SDMMCO_DO/UART2_TX L18 sdmmc_d0 uart2_sout 1/0 8mA up I
GPIO1_C3/SDMMCO_D1/UART2_RX K15 sdmmc_d1 uart2_sin 1/0 8mA up I
GPIO1_C4/SDMMCO0_D2/JTAG_TCK K16 sdmmc_d2 jtag_tck 1/0 8mA up I
GPIO1_C5/SDMMCO0_D3/JTAG_TMS M19 sdmmc_d3 jtag_tms 1/0 8mA up I
GPIO1_C6/FLASH_CS2/EMMC_CMD u19 nand_cs2 emmc_cmd 1/0 8mA up I
GPIO1_C7/FLASH_CS3/EMMC_RST P19 nand_cs3 emmc_rstnout 1/0 8mA up I
GPIO1_DO/FLASH_DO/EMMC_DO P16 nand_d0 emmc_d0 1/0 8mA up I
GPIO1_D1/FLASH_D1/EMMC_D1 u20 nand_d1 emmc_d1 1/0 8mA up I
GPIO1_D2/FLASH_D2/EMMC_D2 T19 nand_d2 emmc_d2 1/0. 8mA up I
GPIO1_D3/FLASH_D3/EMMC_D3 T20 nand_d3 emmc_d3 I/0 8mA up I
GPIO1_D4/FLASH_D4/EMMC_D4 P18 nand_d4 emmc_d4 I/0 8mA up I
GPIO1_D5/FLASH_D5/EMMC_D5 R19 nand_d5 emmc_d5 1/0 8mA up I
GPIO1_D6/FLASH_D6/EMMC_D6 N15 nand_d6 emmc.d6 1/0 8mA up I
GPIO1_D7/FLASH_D7/EMMC_D7 P17 nand_d7 emmc_d7 I/0 8mA up I
dow I
GPIO2_AO/FLASH_ALE/SPI_RXD N16 nand_ale spil_rxd I/0 8mA n
dow I
GPIO2_A1/FLASH_CLE/SPI_TXD N17 nand_cle spil_txd I/0 8mA n
GPIO2_A2/FLASH_WRN/SPI_CSNO P20 nand_wrn spil_csn0 I/0 8mA up I
GPIO2_A3/FLASH_RDN/SPI_CSN1 L15 nand_rdn spil_csnl 1/0 8mA up I
GPIO2_A4/FLASH_RDY/EMMC_CMD K17 nand_rdy emmcl_cmd 1/0 8mA up I
dow I
GPIO2_A5/FLASH_WP/EMMC_PWR V19 nand_wp emmc_pwren 1/0 8mA n
GPIO2_A6/FLASH_CSO L16 nand_cs0 I/0 8mA up I
GPIO2_A7/FLASH_DQS/EMMC_CLKO N19 nand_dqgs emmc_clkout I/0 8mA up I
dow I
GPI02_.B0/GMAC.RXDV/MAC_SPEED us gmac_rxdv mac_speed I/0 8mA n
dow I
GPI1I02.B1/GMAC_TXCLK/TS_VALID T5 gmac_txclk ts_vaild I/0 8mA n
dow I
GPIO2_B2/GMAC_CRS/TS_FAIL V5 gmac_crs ts_fail I/0 8mA n
dow I
GPIO2_B3/GMAC_RXCLK/TS_CLK U1 gmac_rxclk ts_clk 1/0 8mA n
dow I
GPIO2_B4/GMAC_MDIO/TS_SYNC u3 gmac_mdio ts_sync 1/0 8mA n
dow I
GPIO2_B5/GMAC_TXEN/TS_D7 u2 gmac_txen ts_d7 I/0 8mA n
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Pad
Ball Drive Reset
Pad# func1 func2 func3 Typ Pull
# Strength® State®
e®
dow I
GPI02_B6/GMAC_CLK/MAC_LINK u4 gmac_clk mac_link 1/0 8mA n
dow I
GPIO2_B7/GMAC_RXER/TS_D6 T1 gmac_rxer ts_d6 1/0 8mA n
dow I
GPIO2_CO/GMAC_RXD1/TS_D3 T3 gmac_rxd1 ts_d3 1/0 8mA n
dow I
GPIO2_C1/GMAC_RXDO/TS_D2 R2 gmac_rxd0 ts_d2 1/0 8mA n
dow I
GPIO2_C2/GMAC_TXD1/TS_D1 P1 gmac_txd1 ts_d1 1/0 8mA n
dow I
GPIO2_C3/GMAC_TXDO/TS_DO P2 gmac_txd0 ts_do I/0 8mA n
GPIO2_C4/12C2_SDA/GMAC_RXD3/CAR dow I
D_CLK T4 i2c2_sda gmac_rxd3 card_clk 1/0 8mA n
GPIO2_C5/12C2_SCL/GMAC_RXD2/CAR dow I
D_RST P3 i2c2_scl gmac_rxd2 card_rst 1/0 8mA n
dow I
GPIO2_C6/GMAC_TXD2/CARD_DET P5 gmac_txd2 card_det I/0 8mA n
dow I
GPIO2_C7/GMAC_TXD3/CARD_IO P4 gmac_txd3 card_io I/0 8mA n
dow I
GPIO2_D0/GMAC_COL/TS_D5 P6 gmac_col ts_d5 I/0 8mA n
dow I
GPI02_D1/GMAC_MDC/TS_D4 T2 gmac_mdc ts_d4 I/0 8mA n
dow I
GPIO2_D2/UARTO_TX T18 uart0_sout I/0 4mA n
dow I
GPIO2_D3/UARTO_RX Y17 uart0_sin 1/0 4mA n
dow I
GPIO2_D5/UARTO_CTSN W20 uart0_ctsn 1/0 4mA n
dow I
GPIO3_B3/PCM_CLK Y20 pcm_clk I/0 4mA n
dow I
GPIO3_C1/DRIVE_VBUS ui4 drive_vbus I/0 8mA n
dow I
GPIO3_C4 D19 I/0 4mA n
dow I
GPIO3_C5/PWMO F13 pwm1_0 I/0 4mA n
dow I
GPIO3_C6/DRIVE_VBUS C18 drive_vbus1 I/0 4mA n
GPIO3_C7 G20 I/0 4mA up I
GPIO3_D1 u10 I/0 4mA up I
GPIO3_D2/IR W18 pwm_ir I/0 4mA up I
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Pad
Ball Drive Reset
Pad# func1 func2 func3 Typ Pull
# Strength® State®
e®
GPIO3_D3/SPDIF Y19 spdif_tx 1/0 4mA up I
dow I
GPIO3_D4 P11 I/0 4mA n
dow I
GPIO3_D7/TEST_CLKO/SPDIF K18 testclk_outl spdifl_tx I/0 4mA n
dow. I
GPIO3_A0/SDMMC1_CLKO U1z sdiol_clk 1/0 8mA n
GPIO3_A1/SDMMC1_CMD V17 sdiol_cmd I/0 8mA up I
GPIO3_A2/SDMMC1_DO W17 sdiol_dO 1/0 8mA up I
GPIO3_A3/SDMMC1_D1 V16 sdiol_d1 1/0 8mA up I
GPIO3_A4/SDMMC1_D2 T13 sdiol_d2 1/0 8mA up I
GPIO3_A5/SDMMC1_D3 R13 sdiol_d3 I/0 8mA up I
dow I
GPIO3_A6/UART1_RTSN R14 uartll_rtsn 1/0 4mA n
dow I
GPIO3_A7/UART1_CTSN T16 uartll_ctsn I/0 4mA n
dow I
GPIO3_B4/PCM_SYNC u13 pcm_sync I/0 4mA n
dow I
GPIO3_B5/UART1_RX V18 uartll_sin 1/0 4mA n
dow I
GPIO3_B6/UART1_TX u16 uartll_sout 1/0 4mA n
dow I
GPIO3_B7/CLK_OUTO V13 clk_out0 1/0 8mA n
NPOR N20 I 4mA up I
dow I
TEST H15 I 4mA n
XIN24M N1 I I
XOUT24M N2 (6] I
dow I
GPIO0_B7/HDMI_HPD E13 hdmi_hpd I/0 4mA n
HDMI_EXTR W3 A
HDML_TXCN w1 A
HDMI_TXON w2 A
HDMI_TX2N W5 A
HDMI_TXCP Y1 A
HDMI_TXO0P Y2 A
HDMI_TX2P Y5 A
HDMI_TX1N w4 A
HDMI_TX1P Y4 A
MAC_TXN Y7 A
MAC_TXP w7 A
MAC_RXP ws A
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Pad
Ball Drive Reset
Pad# func1 func2 func3 Typ Pull
# Strength® State®
)
MAC_RXN Y8 A
MAC_TEST_ATP w10 A
MAC_EXTRES v8 A
CODEC_AOR B15 A
CODEC_AOL B17 A
CODEC_VCM A17 A
USB2_DP w13 A
USB2_DM Y13 A
USB_EXTR1 V10 A
USB3_DP wi1 A
USB3_DM v11 A
USBO_DP W16 A
USBO_DM Y16 &
USB_EXTRO Vil A
USB1_DP W14 '
USB1_DM Y14 A
VDAC_IREF us A
VDAC_IOUT V7 A
DDR_DQ30 L5 A
DDR_DQ1 F8 A
DDR_A6 F7 A
DDR_A14 BS A
DDR_DQ8 G6 A
DDR_DQ10 F2 A
DDR_DQ11 H6 A
DDR_DQS1_N H2 A
DDR_DQ25 L4 A
DDR_DM1 Ha A
DDR_DQ31 L6 A
DDR.DQ3 A7 A
DDR_DQ26 G4 A
DDR DQ28 H5 A
DDR’DQ29 K6 A
DDR_DQ24 K4 A
DDR_DQS3 L1 A
DDR_DQ27 K5 A
DDR_DM3 L3 A
DDR_DQ9 G5 A
DDR_A15 A5 A
DDR_BA1 E8 A
DDR_A12 B4 A
DDR_A11 cs A
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Pad
Ball Drive Reset
Pad# func1 func2 func3 Typ Pull
# Strength® State®
)
DDR_A1 A4 A
DDR_RESETN F6 A
DDR_DQS3_N L2 A
DDR_DQ12 H3 A
DDR_A4 A2 A
DDR_ODTO B2 A
DDR_BAO D7 A
DDR_ODT1 G2 A
DDR_A9 El A
DDR_A3 D2 A
DDR_AS8 D8 A
DDR_AO D1 A
DDR_DQ18 B9 f
DDR_CSN1 B6 A
DDR_RASN E3 y
DDR_A13 G1 A
DDR_BA2 D3 A
DDR_A2 E2 A
DDR_A10 ca A
DDR_DQS0 A8 A
DDR_DQSO_N B8 A
DDR_DQ19 E11 A
DDR_DM2 D11 A
DDR_DQ16 A0 A
DDR_DQ17 c11 A
DDR_DQ22 F10 A
DDR_DQ20 E10 A
DDR_DQ4 B10 A
DDR_DQS2 ALl A
DDRDQO Al4 A
DDR DQ2 F11 A
DDR_DQ5 D10 A
DDR DQ6 B13 A
DDR_DQ21 B12 A
DDR_DQ23 A13 A
DDR_DMO B7 A
DDR_DQ15 K1 A
DDR_DQS2_N B11 A
DDR_DQ7 cs A
DDR_CSNO Al A
DDR_CKE B3 A
DDR_CASN E7 A
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Pad
Ball Drive Reset
Pad# func1 func2 func3 Typ Pull
# Strength® State®
e®
DDR_CLK B1 A
DDR_A7 E4 A
DDR_DQS1 H1 A
DDR_DQ14 K2 A
DDR_DQ13 2 A
DDR_AS E5 A
DDR_CLK_N c2 A
DDR_WEN D5 A

Notes:
Y: Pad types: I = input, O = output, I/O = input/output (bidirectional)
AP = Analog Power, AG = Analog Ground
DP = Digital Power, DG = Digital Ground
A = Analog
®: Output Drive Unit is mA, only Digital IO has drive value;
®: Reset state: I = input without any pull resistor, O = output without any pull resistor;

2.8 IO Pin Name Description

This sub-chapter will focus on the detailed function description of every pins based on

different interface.
Table 2-4 RK3229 10 function description list

Interface Pin Name Direction Description
XIN24M I Clock input of 24MHz crystal
Misc XOuT24M (0] Clock output of 24MHz crystal
NPOR I Chip hardware reset
Interface Pin Name Direction Description
JTAG interface clock input/SWD interface clock
jtag_tck I
input
SWJ-DP
JTAG interface TMS input/SWD interface data
jtag_tms I/0
out
Interface Pin Name Direction Description
sdmmcO_clkout (0] sdmmc card clock
sdmmc card command output and reponse
sdmmc0_cmd I/0
SD/MMC input
Host sdmmcO_datai
I/0 sdmmc card data input and output

Controller | (i=0~3)

sdmmc card detect signal, 0 represents

sdmmcO0_detect_n I
presence of card
Interface Pin Name Direction Description
SDIO Host | sdio_clkout 0} sdio card clock
Controller | sdio_cmd I/0 sdio card command output and reponse input
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Interface Pin Name Direction Description
sdio_datai
I/0 sdio card data input and output
(i=0~3)
Interface Pin Name Direction Description
emmc_clkout (0] emmc card clock
eMMC emmc_cmd I/0 emmc card command output and reponse input
Interface | emmc_datai
I/0 emmc card data input and output
(i=0~7)
Interface Pin Name Direction Description
CLK (0} Active-high clock signal to the memory device.
CLK_N (0] Active-low clock signal to the memory device.
Active-high clock enable signal to the memory
CKE (0]
device
Active-low chip select signal to the memory
CSNi (i=0,1) (0}
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
WEN (0}
device.
BAi(i=0,1,2) (0] Bank address signal to the memory device.
DMC Ai(i=0~15) (0] Address signal to the memory device.
DQi(i=0~31) 1/0 Bidirectional data line to the memory device.
DQSO0
DQS1 1o Active-high bidirectional data strobes to the
DQS2 memory device.
DQS3
DQSO0_N
DQS1_N /0 Active-low bidirectional data strobes to the
I
DQS2_N memory device.
DQS3_N
Active-low data mask signal to the memory
DMi(i=0~3) 0
device.
On-Die Termination output signal for two chip
ODTi(i=0,1) 0
select.
RESETN (0} DDR3 reset signal to the memory device
Interface Pin Name Direction Description
flash_wp (0] Flash write-protected signal
flash_ale (0] Flash address latch enable signal
NandC flash_cle 0} Flash command latch enable signal
flash_wrn 0} Flash write enable and clock signal
flash_rdn (0] Flash read enable and write/read signal
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Interface Pin Name Direction Description
flash_datai(i=0~7) 1/0 Flash data inputs/outputs signal
flash_rdy I Flash ready/busy signal
flash_csn0 (0] Flash chip enable signal for chipO
Interface Pin Name Direction Description
sc_clk (0] Smart card clock output
sc_rst (0] Smart card reset output
SIM Card
sc_io I/0 Smart card data
sc_detect o} Smart card detect input
Interface Pin Name Direction Description
ts_clk I/0 TSI reference clock
ts_dataij
) I TSI data(i=0~7)
TSP (i=0~7)
Interface ts_sync I TSI synchronizer signal
ts_valid I TSI valid signal
ts_fail I TSI fail signal
Interface Pin Name Direction Description
i2s_clk o} I12S/PCM clock source
i2s_sclk I/0 I12S/PCM serial clock
I2S/PCM left & right channel signal for receiving
. serial data, synchronous left & right channel in
i25_lrckrx /o I2S mode and the beginning of a group of left &
12S/PCM right channels in PCM mode
I I12S/PCM left & right channel signal for
Controller 25 Irckix 1/0 transmitting serial data, synchronous left &
- right channel in I2S mode and the beginning of
a group of left & right channels in PCM mode
i2s_sdi I I12S/PCM serial data input
i2s_sdioi(i=0~3) (0] I2S/PCM serial data output
Interface Pin Name Direction Description
SPDIF
spdif_tx (0] SPDIF biphase data ouput
transmitter
Interface Pin Name Direction Description
spi_clk I/0 SPI serial clock
SPI spi_csni(i=0,1) I/0 SPI chip select signal, low active
Controller
spi_txd (0} SPI serial data output
spi_rxd I SPI serial data input
Interface Pin Name Direction Description
pwm3 0} Pulse Width Modulation output
PWM pwm2 0} Pulse Width Modulation output
pwm1l 0} Pulse Width Modulation output
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Interface Pin Name Direction Description
pwmO o} Pulse Width Modulation output
Interface Pin Name Direction Description
i2c0_sda I/0 12C0 data
i2c0_scl I/0 I12CO0 clock
i2cl_sda I/0 I12C1 data
i2c1_scl I/0 I12C1 clock
12C
i2c2_sda I/0 I12C2 data
i2c2_scl I/0 I12C2 clock
i2c3_sda I/0 I2C3 data
i2c3_scl I/0 I2C3 clock
Interface Pin Name Direction Description
uart0_sin I UARTO serial data input
uart0_sout (0] UARTO serial data output
uart0_ctsn I UARTO clear to send
uartO_rtsn (0] UARTO request to'send
UART
uartl_sin I UART1 serial.data input
uartl_sout (0] UART1 serial data output
uart2_sin I UART2 serial data input
uart2_sout (0] UART2 serial data output
Interface Pin Name Direction Description
RMII REC_CLK output or GMAC external clock
mac_clk I/0
input
mac_mdc (0] GMAC management interface clock
mac_mdio I/0 GMAC management interface data
GMAC mac_txdi(i=0~1) o} GMAC TX data
max_rxdi(i=0~1) I GMAC RX data
mac_txen (0] GMAC TX data enable
mac_rxer I GMAC RX error signal
mac_crs I PHY CRS signal
Interface Pin Name Direction Description
MAC_TXN I/0 Transmit data - Negative
MAC_TXP I/0 Transmit data - Positive
MAC_RXP I/0 Receive data - Positive
EMAC
MAC_RXN I/0 Receive data - Negative
MAC_TEST_ATP I/0 Analog test pin
MAC_EXTRES I/0 Connection to reference resistor
Interface Pin Name Direction Description
USB OTG USBO_DP I/0 USB OTG 2.0 Data signal DP
2.0 USBO_DM 1/0 USB OTG 2.0 Data signal DM
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Interface Pin Name Direction Description
USB1DP 1/0 USB HOST 2.0 Data signal DP
USB1DN 1/0 USB HOST 2.0 Data signal DM
USB Host | ysp2pP 1/0 USB HOST 2.0 Data signal DP
2.0 USB2DN 1/0 USB HOST 2.0 Data signal DM
USB3DP 1/0 USB HOST 2.0 Data signal DP
USB3DN 1/0 USB HOST 2.0 Data signal DM
Interface Pin Name Direction Description
eFuse EFUSE_VQPS N/A eFuse program and sense power
Interface Pin Name Direction Description
EXTR o Connect 2.0Kohm resistor to ground to
generate reference current
HPD 1/0 HDMI hot plug detect signal
TXON (0] TMDS channel 0 negative data line
TXOP (0} TMDS channel 0 positive data line
HDMI TX1IN o} TMDS channel 1 negative data line
TX1P (0} TMDS channel«l positive data line
TX2N (0] TMDS channel 2 negative data line
TX2P (0} TMDS channel 2 positive data line
TX3N o} TMDS negative clock line
TX3P (0} TMDS positive clock line
Interface Pin Name Direction Description
Audi CODEC_VCM I Reference voltage input
udio
CODEC_AOL (0] Left channel output
CODEC -
CODEC_AOR (0] Right channel output
Interface Pin Name Direction Description
Reference current. Output current when using
) VDAC_IREF 1/0 External Reference Resistor or Input Reference
Video DAC Current when using external current source
VDAC_IOUT (0] Positive output

2.9 RK3229 IO Type

The following list shows IO type except DDR IO and all of Power/Ground IO.
Table 2-5 RK3229 10 Type List

Type Diagram Description Pin Name
Analog IO Cell with IO
A EFUSE_VQPS
voltage
—<Ha
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Type Diagram Description Pin Name
o .
B "“”—"—| cleck :II 058 Crystal Oscillator with XIN24M/XOUT24
o Jm high enable M
BYPass [}
s [ Tri-state output pad with
| [——y
'O S 7 o input, which pull-up/pull=| Pad of digital
C ga:1] [t /I/ -
2 down, slew rate and drive | GPIO
s 3 strength is configurable
[ R ! =
Azl [(H—rF—— |§r§
' =
s ]
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Chapter 3 Electrical Specification

3.1 Absolute Ratings

The below table provides the absolute ratings.

Absolute maximum ratings specify the values beyond which the device may be damaged
permanently. Long-term exposure to absolute maximum ratings conditions may affect
device reliability.

Absolute minimum ratings specify the values beyond which the device may be damaged
permanently. Long-term exposure to absolute minimum ratings conditions may affect
device reliability.

Table 3-1 Absolute ratings

Parameters Related Power Group Min Max Unit
Supply voltage for CPU VDD_CORE -0.4 1.48 \
Supply voltage for GPU and core logic VDD_LOGIC -0.4 1.26 \
1.0V supply voltage -0.4 1.19 Vv
1.8V supply voltage -0.4 2.18 Y
3.3V supply voltage -0.4 3.99 Y
Supply voltage for DDR IO -0.4 1.79 \
Storage Temperature Tstg 125 °C
Max Conjunction Temperature Tj 125 °C
ESD (HBM) 2000 %

3.2 Recommended Operating Condition

Following table describes the recommended operating condition.

Table 3-2 Recommended operating condition

Parameters Symbol Min Typ Max | Unit
Voltage for CPU VDD_CORE 0.90 1.00 1.35 Y
AVDD, CVDD,
Internal digital logic Power USB_AVDD_1VO0 0.90 1.0 1.15 \%
DDRPLL_VDD_1VO0
VCCIO1
3 3.3 3.6
VCCIO2
Digital GPIO Power(3.3V/2.5V/1.8V) 2.25 2.5 2.75 \Y
VCCIO3
1.62 1.8 1.98
VCCIO4
DDR3 10 power DDR_VDD 1.425 1.5 1.575 Y
DDR3L 10 Power DDR_VDD 1.283 1.35 1.417 \Y
LPDDR2/LPDDR3 IO Power DDR_VDD 1.14 1.2 1.3 \Y
C/DPLL_AVDD_1VO0
PLL Digital Power 0.9 1.0 1.1 Y
A/GPLL_AVDD_1VO0
PLL Analog Power PLL_AVDD_1V8 1.62 1.8 1.98 \Y
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Parameters Symbol Min Typ Max | Unit

ACODEC Analog Power 1.62 1.8 1.98 \Y
CODEC_AVDD_1V8

VDAC Analog Power VDAC_AVDD_1V8 1.62 1.8 1.98 \Y
USB OTG/Host2.0 Digital Power USB_AVDD_1V0 0.9 1.0 1.1 \Y
USB OTG/Host2.0 Analog Power(3.3V) USB_AVDD_3V3 3.069 3.3 3.63 \Y
HDMI Analog Power(1.0V) HDMI_AVDD_1V0 0.9 1.0 1.1 \Y
HDMI Analog Power(1.8V) HDMI_AVDD_1V8 1.62 1.8 1.98 \Y
FEPHY Analog Power(1.0V) FEPHY _AVDD_1VO0 0.9 1.0 1.1 Vv
FEPHY Analog Power(1.8V) FEPHY _AVDD_1V8 1.62 1.8 1.98 Vv
PLL input clock frequency N/A 24 N/A MHz
Ambient Operating Temperature @ 0 25 80 °C
Max CPU frequency of A7 1.4 GHz
Max GPU frequency 500 MHz

Notes : @ Symbol name is same as the pin name in the io descriptions

2 with the reference software setup, the reference software will limit the'chipset temperature about
80T

3.3 DC Characteristics
Table 3-3 RK3229 DC Characteristics

Parameters Symbol Min Typ Max Units
Input Low Voltage Vil -0.3 0 3.3x0.3
Input High Voltage Vih 3.3x0.7 3.3 3.34+0.3 \
Output Low Voltage Vol -0.3 NA NA \
Digital GPIO Output High Voltage Voh NA NA 3.6 \
@3.3V Vir+ 1.53 1.46 1.43 \Y
Threshold Point
Vtr- 1.19 1.12 1.05 V
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 -0.3 NA NA Vv
Digital GPIO Output High Voltage Voh NA NA 1.840.3 \
@1.8v Vir+ 1.23 1.12 1.03 \Y
Threshold Point
Vtr- 0.91 0.82 0.73 \Y
Pullup Resistor Rpu 35 62.9 120 Kohm
Pulldown Resistor Rpd 35.1 61 113.9 Kohm
DDR_VDD+0.
Input High Voltage Vih_ddr VREF + 0.10 NA 4 \%
Input Low Voltage Vil_ddr -0.4 NA VREF - 0.10
DDR IO
Output High Voltage Voh_ddr 0.9xDDR_VDD NA N/A
@DDR3
d Output Low Voltage Vol_ddr N/A NA 0.1*DDR_VDD
mode
Input termination 100 120 140
resistance(ODT) to Rtt 54 60 66 Ohm
VDDIO_DDRI/2 (i=0~6) 36 40 44
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Parameters Symbol Min Typ Max Units
DDR IO Input High Voltage Vih_ddr VREF + 0.13 NA DDR_VDD V
@LPDDR2/ Input Low Voltage Vil_ddr 0 NA VREF - 0.13 V
LPDDR3 Output High Voltage Voh_ddr NA NA | 0.9*DDR_VDD
mode Output Low Voltage Vol_ddr 0.1*DDR_VDD NA NA
Single-ended standby
Voff avddtmds+10 mV
voltage
Vswing 400 600 mV
Single-ended output swing Vswing_da
400 600 mV
voltage ta
RT=50Q Vswing_clo
400 600 mV
ck
mV
Vh avddtmds+1
avddtmds-400 0 mV
Single-ended output high
avddtmds+1
voltage Vh_data avddtmds-400 mV
HDMI 0
avddtmds+1
Vh_clock avddtmds-400 0 mV
mV
VI _ avddtmds-
avddtmds mv
1000 400
Single-ended output low ddtmd
avddtmds- avddtmds-
voltage VI_data mV
1000 400
_ avddtmds-
VI_clock avdl%t(r)%ds mV
400
Differential source
Rterm 75 150 Q
termination load
3.4 Electrical Characteristics for General 10
Table 3-4 RK3229 Electrical Characteristics for Digital General 10
Parameters Symbol Test condition Min | Typ Max | Units
Input leakage current | Ii Vin = 3.3V or OV NA NA 10 uA
Tri-state output
Ioz Vout = 3.3V or OV NA NA 10 uA
leakage current
Vin = 3.3V, pulldown
. NA | NA 10 uA
Digital High level input i disabled
|
GPIO current Vin = 3.3V, pulldown
NA NA | 106.4 uA
@3.3V enabled
Vin = 0V, pullup
NA NA 10 uA
Low level input i disabled
|
current Vin = 0V, pullup
NA NA 107.8 uA
enabled
Input leakage current | Ii Vin = 1.8V or OV NA NA 10 uA
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Parameters Symbol Test condition Min | Typ | Max | Units
Tri-state output
Ioz Vout = 1.8V or OV NA NA 10 uA
leakage current
Vin = 1.8V, pulldown
NA NA 10 uA
High level input disabled
Digital Tih
current Vin = 1.8V, pulldown
GPIO NA NA 61.3 uA
enabled
@1.8V
Vin = 0V, pullup
NA NA 10 uA
Low level input - disabled
i
current Vin = 0V, pullup
NA NA 61.4 uA
enabled
3.5 Electrical Characteristics for PLL
Table 3-5 RK3229 Electrical Characteristics for PLL
Parameters Symbol Test condition Min Typ Max Units
Input clock Fin = FREF
Fin 1 800 MHz
frequency(Int) @3.3Vv/1.1V
Input clock Fin = FREF
Fin 10 800 MHz
frequency(Frac) @3.3Vv/1.1V
Fvco = Fref * FBDIV
VCO operating range Fyeo 800 3200 MHz
@3.3V/1.1V
Fout = Fvco/POSTDIV
Output clock frequency | Fout 16 3200 MHz
@3.3V/1.1V
Input
@ 3.3Vv/1.1V,
PLL | Lock time Tie 250 500 clock
FREF=24M,REFDIV=1
cycles
Fvco = 1000MHz,
VDDHYV current @3.3Vv
1.0 1.2 mA
consumption Current scale as
(Fvco/1GHz)'*
VDD Current
VDD =1.1V 1.3 1.56 | uA/MHz
consumption
Power consumption
PD=HIGH, @27 °C 13 uA
(power-down mode)
Notes :
REFDIV is the input divider value;
FBDIV is the feedback divider value;
POSTDIV s the output divider value
3.6 Electrical Characteristics for USB Interface
Table 3-6 RK3229 Electrical Characteristics for USB Interface
Parameters ‘ Symbol ‘ Test condition ‘ Min ‘ Typ ‘ Max Units
Transmitter
High input level VIH NA 1.0 NA
Low input level VIL NA 0 NA V
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Parameters Symbol | Test condition Min Typ Max Units
Classic mode
(Vout = 0 or 40.5 45 49.5 ohms
Output resistance ROUT 3.3V)
HS mode (Vout ohms
40.5 45 49.5
= 0 to 800mV)
seen from D+ or
Output Capacitance CcouT b 3 pF
Classic (LS/FS)
Output Common Mode 1.45 1.65 1.85 \
VM mode
Voltage
HS mode 0.175 0.2 0.225 V
Classic (LS/FS);
2.97 3.3 3.63 Vv
Io=0mA
Differential output Classic (LS/FS);
VOH 2.2 0.3 NA \Y
signal high Io=6mA
HS mode;
360 400 440 mV
Io=0mA
Classic (LS/FS);
-0.33 0 0.33 \Y
Io=0mA
Differential output Classic (LS/FS);
VOL NA 0.3 0.8 \Y
signal low Io=6mA
HS mode;
-40 0 40 mV
Io=0mA
Receiver
Classic mode +-250 mV
Receiver sensitivity RSENS
HS mode +-25 mV
Classic mode 0.8 1.65 2.5 \
HS mode
(differential and
0.1 0.2 0.3 \Y
squelch
Receiver common mode | RCM
comparator)
HS mode
(disconnect 0.5 0.6 0.7 \
comparator)
Input capacitance (seen
NA NA 3 pF
at D+ or D-)
Squelch threshold 100 112 150 mV
Disconnect threshold 570 590 625 mV
High output level VOH NA 3.3 NA
Low output level VOL NA 0 NA
3.7 Electrical Characteristics for DDR IO
Table 3-7 RK3229 Electrical Characteristics for DDR 10
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Test
Parameters Symbol Min | Typ | Max | Units
condition
Input leakage current,
DDR IO @ 1.5V,
SSTL mode, NA 0 uA
@DDR3 mode 125°C
unterminated
DDR IO @ 1.35v,
Input leakage current NA 0 NA nA
@DDR3L mode 125°C
DDR IO
@ 1.2v,
@LPDDR2/LPDDR3 | Input leakage current 125 NA 0 0.49 nA
mode
3.8 Electrical Characteristics for eFuse
Table 3-8 RK3229 Electrical Characteristics for eFuse
Test
Parameters Symbol Min Typ | Max | Units
condition
VDD current in Read
Iread_vdd nomal read 15 20 30 mA
mode
Active mode | VDD current in PGM mode | Ipgm_vdd STROBE high 0.5 1 2.5 mA
VQPS current in PGM
Ipgm_vagps STROBE high 5 10 15 mA
mode
standby VDD current in standby
Istandby_vdd:| Standby 0.2 0.5 2 A
mode mode
3.9 Electrical Characteristics for HDMI
Table 3-9 RK3229 Electrical Characteristics for HDMI
Test
Parameters Symbol Min Typ Max Units
condition
Trise and Tfall <200 ps
Frequency Tolerance,
-300 ~300 ppm
max
Clock duty cycle 40% 60%
Power consumption 1080p mA
Power consumption 2160p 100 mA
3:10 Electrical Characteristics for VDAC
Table 3-10 RK3229 Electrical Characteristics for VDAC
Test
Parameters Symbol Min Typ Max Units
condition
High voltage analog
IAvDD Ifs=34mA mA
current consumption
Digital current
IvbD Fs=100MHz mA
consumption
Current consumption in
IAvDD uA
power down, analog
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Test
Parameters Symbol Min Typ Max Units
condition
Current consumption in
IvDbD 1 uA
power down, digital
3.11 Electrical Characteristics for TSADC
Table 3-11 RK3229 Electrical Characteristics for TSADC
Parameters Symbol Test condition Min Typ | Max Units
Temperature Resolution 5 °C
Temperature Range 0 80 °C
Analog power IavDD Fs= 50KS/s 190 uA
Digital power IvbD Fs= 50KS/s 10 uA
Clock Frequency Fclk Fclk 800 KHz
Power Down Current from Analog | IAvDD Power down 1 uA
Power Down Current from Digital IvDD Power down 1 uA
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Chapter 4 Thermal Management

4.1 Overview

For reliability and operability concerns, the absolute maximum junction temperature of

RK3229 has to be below 125C.

4.2 Package Thermal Characteristics

Table 4-1 provides the thermal resistance characteristics for the package used on
RK3229. The resulting simulation data for reference only, please prevail in kind test.

Table 4-1 Thermal Resistance Characteristics

Parameter Symbol Typical Unit
Power Dissipation 3.2 w
Junction-to-ambient thermal resistance 0;4 22.95 (°c/w)
Junction-to-board thermal resistance 0 13.47 (°c/w)
Junction-to-case thermal resistance 0)c 12.73 (°c/w)

Note: The testing PCB is based on 4 layers, 14mm x'14mm, 1.9 mm Thickness, Ambient

temperature is 25°C.
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