RV1126 Datasheet

Rev 1.6

Rockchip
RV1126
Datasheet

Revision History

Date Revision Description
2022-06-27 1.6 Update Electrical Characteristics for SARADC
2022-05-10 1.5 Update function IO description
2021-03-29 1.4 Add RV1126K information
2020-12-10 1.3 Update the temperature information
2020-05-23 1.2 Update pin information
2020-04-03 1.1 Update
2020-03-19 1.0 Initial released

Copyright 2022 ©Rockchip Electronics Co., Ltd.



RV1126 Datasheet Rev 1.6

Table of Content
Q=] 0] (ST ) {0 1} /=Y o | o 2
T T = 1 g o [ PP 3
JLE=1 0] L 1 1 1 4
L= = 10V 11T ol =T 1 = 5
(@1 aF=T o] w= ol A § 0} o o T 18 [l {o ] o PP 6
L L OV IV W Lt aa 6
L2 FOATUIES ittt aa 6
G 2N = T Tl 1 I =T ] = o P 14
Chapter 2 Package Information .. .c.coiiiiiiiiii i i i et e 16
A IO ] o' [T gl 0 (0T g 0 =1 [0 1 16
B2 Lo o T\ = o 4] o 16
2.3 FCCSP OOL DiMNENSiON v uuttttttessesssssssssssssssssssssmsssssssssssssssssesmsssssnnn. 17
2.4 Pin NUMDEE LISt ottt i i ettt r i e e s s s s asa e e e s s ainannsaieeesrannnns 19
2.5 Power/Ground IO DaSCriPtion «.uueu it iiie v ei it e rnseesrnneesrannesenneeernns 26
2.6 FUNCLION IO DesCriplion .ot i e et e st e e raanes 28
A (O I =T o W\ F=T 0 g [T B T=T=Y ol 1 o) o o] o [P 45
Chapter 3 Electrical SpecifiCation ......viii i i i e 51
3.1 AbSOIULE RaAtINGS «oviviiiii i e e 51
3.2 Recommended Operating Condition .......cviiiiiiiiii i 51
CIRCT B Ol @ g =] = Lot =] o 1] o [ 52
3.4 Electrical Characteristics for General IO ...civiiiiiiiiiii i i e 52
3.5 Electrical Characteristics for PLL ....viiiiiiii i iiiiie e s siiiasee e s s naaaes 52
3.6 Electrical Characteristics for USB 2.0 INEErface .....vvvviviiiiiiiiiiiiirirsisesnssnnnnns 53
3.7 Electrical Characteristics fOr DDR IO . iiuiiiiriiiiiiierrerrrssssrsessssssssssssssssssssnnnns 54
3.8 Electrical Characteristics for TSADC . ..uiiiiiiiiiiiiirrirrrrsrssrsssssssssssssssrsssrssnnnns 54
3.9 Electrical Characteristics for SARADC ....iiiiiiiiiiiiiii it iiiiieee s aaines 54
3.10 Electrical Characteristics for MIPI DPHY TX .iiiiiiiiiiiiiiiiiiiii e iiiiiine s nnians 55
3.11 Electrical Characteristics for MIPI DPHY RX...iiiiiiiiiiiiiiiiiii i iiiiiisneessnninns 55
Chapter 4 Thermal Management. . ... i i e e enanes 57
2 I V7Y o0V T 57
4.2 Package Thermal CharacteriStiCs ....ovviiriiieiii i i r e raaeaas 57

Copyright 2022 ©Rockchip Electronics Co., Ltd. 2



RV1126 Datasheet Rev 1.6

Figure Index

T T R I = o T S I T =T | =1 o P 15
(T s N SV 7 R o o N = 1 T 16
Fig.2-2 RV1126K TOP MaArKiNG .voueeiiisiieesieeaeeaeesaeesaeesanessnnesanesnesnnesannssanesnneanness 16
Fig.2-2 Package TOp and Side ViEW ...uiiiiiiiiiiiiiii i ae e ar e aaaeas 17
Fig.2-3 Package BottOm VieW ..uuiiiiiii i e a e aaaeas 18

Copyright 2022 ©Rockchip Electronics Co., Ltd. 3



RV1126 Datasheet Rev 1.6

Table Index

Table 2-1 Pin Number Order Information .. .ccvviiiiiii i s s v v e rnees 19
Table 2-2 Power/Ground IO information ...iveeiiii i i s i e v e e rnees 26
Table 2-3 FuNction IO deSCriplioN ....ueiii i s r e e e e nernneannens 28
Table 2-4 IO function description [iSt ....civiiiiiiiiii i e e 45
Table 3-1 ADSOIULE FatingS. . it e e 51
Table 3-2 Recommended operating condition .......ccviiiiiiiiiiiii i 51
Table 3-3 DC CharaCteriStiCs . . ouuiiieeiiriii e rs i ettt rra e et erasnaeeeesseaaanneneeerrennnns 52
Table 3-4 Electrical Characteristics for Digital General IO .......ccooviiiiiiiiii e 52
Table 3-5 Electrical CharacteristiCs fOr PLL ....uvviieiiiii i v v rieeernneesrnneesrnnees 52
Table 3-6 Electrical Characteristics for USB 2.0 Interface ....ccvvvviiiiiiiiiiiiiiiiiii e niinns 53
Table 3-7 Electrical Characteristics foOr DDR IO ...uuiiiiiiiiiiiiii it ssiiinnsssessssannnns 54
Table 3-8 Electrical Characteristics for TSADC ...ttt ittt iiiiee s iiiisraeasseannnes 54
Table 3-9 Electrical Characteristics for SARADC .....viiiiiiii i riie i rrnaeessnneessnnees 54
Table 3-10 Electrical Characteristics for MIPI DPHY TX..iiiiiiiiiiiiiiiiie s riierevinniissnnneesnnees 55
Table 3-11 Electrical Characteristics for MIPI DPHY RX(for MIPI mode) ......ccovvvvvvvvinnen. 55
Table 3-12 Electrical Characteristics for MIPI DPHY RX(for LVDS mode) .....covvvvinvvnnnen. 56
Table 4-1 Thermal Resistance CharacteristiCS...coviuiiiiiiiiiiiiiiii i i niaes 57

Copyright 2022 ©Rockchip Electronics Co., Ltd. 4



RV1126 Datasheet Rev 1.6

Warranty Disclaimer
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by or with respect to anything in this document, and shall not be liable for any implied warranties of non-infringement,
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application in which the failure of the Rockchip Electronics Co., Ltd.’s product could create a situation where personal injury or
death may occur, should buyer purchase or use Rockchip Electronics Co., Ltd.’s products for any such unintended or
unauthorized application, buyers shall indemnify and hold Rockchip Electronics Co., Ltd and its officers, employees,
subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, expenses, and reasonable attorney fees
arising out of, either directly or indirectly, any claim of personal injury or death that may be associated with such unintended
or unauthorized use, even if such claim alleges that Rockchip Electronics Co., Ltd was negligent regarding the design or
manufacture of the part.

Copyright and Patent Right

Information in this document is provided solely to enable system and software implementers to use Rockchip Electronics Co.,
Ltd ‘s products. There are no expressed or implied copyright licenses granted hereunder to design or fabricate any integrated
circuits or integrated circuits based on the information in this document.

Rockchip Electronics Co., Ltd does not convey any license under its patent rights nor the
rights of others.

All copyright and patent rights referenced in this document belong to their respective owners
and shall be subject to corresponding copyright and patent licensing requirements.

Trademarks

Rockchip and Rockchip™ logo and the name of Rockchip Electronics Co., Ltd.’s products are trademarks of Rockchip
Electronics Co., Ltd. and are exclusively owned by Rockchip Electronics Co., Ltd. References to other companies and their
products use trademarks owned by the respective companies and are for reference purpose only.

Confidentiality
The information contained herein (including any attachments) is confidential. The recipient hereby acknowledges the
confidentiality of this document, and except for the specific purpose, this document shall not be disclosed to any third party.

Reverse engineering or disassembly is prohibited.

ROCKCHIP ELECTRONICS CO., LTD. RESERVES THE RIGHT TO MAKE CHANGES IN ITS PRODUCTS OR PRODUCT
SPECIFICATIONS WITH THE INTENT TO IMPROVE FUNCTION OR DESIGN AT ANY TIME AND WITHOUT NOTICE
AND IS NOT REQUIRED TO UNDATE THIS DOCUMENTATION TO REFLECT SUCH CHANGES.

Copyright © 2022 Rockchip Electronics Co., Ltd.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or
by any means, electric or mechanical, by photocopying, recording, or otherwise, without the prior written consent of Rockchip
Electronics Co., Ltd.
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Chapter 1 Introduction

1.1 Overview

RV1126 is a high-performance vision processor SoC for IPC/CVR, especially for Al related
application.

It is based on quad-core ARM Cortex-A7 32-bit core which integrates NEON and FPU. There
is a 32KB I-cache and 32KB D-cache for each core and 512KB unified L2 cache.

The build-in NPU supports INT8/INT16 hybrid operation and computing power is up to
2.0TOPs. In addition, with its strong compatibility, network models based on a series of
frameworks such as TensorFlow/MXNet/PyTorch/Caffe can be easily converted.

RV1126 also introduces a new generation totally hardware-based 14-megapixel ISP (image
signal processor) and post processor. It implements a lot of algorithm accelerators usually
used in IPC and CVR, such as HDR, 3A functions (AE, AF, AWB), LSC, 3DNR, 2DNR,
sharpening, dehaze, fisheye correction, gamma correction, feature points detection and so
on. All of them are real-time processing. Cooperating with two MIPI CSI (or
LVDS/SubLVDS) and one DVP (BT.601/BT.656/BT.1120) interface, users can build a system
that receives video data from 3 camera sensors simultaneous.

The video encoder embedded in RV1126 supports UHD H.265/H.264 encoding. It also
supports multi-stream encoding, up to one 4Kp30 and one 1080p30 simultaneous. With the
help of this feature, the video from camera can be encoded with higher resolution and
stored in local memory and transferred another lower resolution video to cloud storage at
the same time.

The H.264/H.265 video decoder in RV1126 supports 4Kp30 for H.264 and H.265.

In addition to the previous high-performance multimedia block, RV1126 also contains rich
audio, memory and other peripheral interfaces such as I12C, SPI, PWM and so on. These can
help users add more sensors or other peripherals into whole system to improve flexibility
and expansibility.

RV1126 has high-performance external DRAM (DDR3/DDR3L/DDR4/LPDDR3/LPDDR4-
2133) capable of sustaining demanding memory bandwidths.

1.2 Features

The features listed below which may or may not be present in actual product, may be
subject to the third-party licensing requirements. Please contact Rockchip for actual
product feature configurations and licensing requirements.

1.2.1 Application Processor

® Quad-Core Cortex-A7

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

Separately Integrated Neon and FPU

32KB L1 I-Cache and 32KB L1 D-Cache per Cortex-A7 CPU

Unified 512KB L2 Cache for Quad-Core Cortex-A7

TrustZone technology supported

Separate power domains for CPU core system to support internal power switch and
externally turn on/off based on different application scenario

B PD_CPUO: 1st Cortex-A7 + Neon + FPU + L1 I/D Cache

B PD_CPU1l: 2nd Cortex-A7 + Neon + FPU + L1 I/D Cache

B PD_CPU2: 3rd Cortex-A7 + Neon + FPU + L1 I/D Cache

B PD_CPU3: 4th Cortex-A7 + Neon + FPU + L1 I/D Cache

® One isolated voltage domain to support DVFS

1.2.2 Video Input Interface
® Interface and video input processor
B Two MIPI CSI/ LVDS/SubLVDS interfaces, 4 lanes each, MIPI CSI max data rate is
2.5Gbps/lane, LVDS/SublVDS max data rate is 1Gbps/lane
B One 8/10/12/16-bit standard DVP interface, up to 150MHz input data
B Support BT.601/BT.656 and BT.1120 VI interfaces
B Support the polarity of pixel_clk. hsync. vsync configurable

Copyright 2022 ©Rockchip Electronics Co., Ltd. 6
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Maximum resolution is 14Mpixel(4416x3312)

DVP input: ITU-R BT.601/656/1120 with raw8/raw10/rawl12/rawl6, YUV422
MIPI input: RX data lane x1/x2/x4, raw8/raw10/rawl12, YUV422

3A: include AE/Histogram, AF, AWB statistics output

FPN: Fixed Pattern Noise removal

BLC: Black Level Correction

DPCC: Static/Dynamic defect pixel cluster correction

LSC: Lens shading correction

Bayer-NR: Bayer-raw De-noising, 2DNR

HDR: 3-/2-Frame Merge into High-Dynamic Range

TMO: 3-/2-Frame Merge Video Tone mapping

WDR: One Frame Wide-Dynamic Range Tone mapping

Debayer: Advanced Adaptive Demosaic with Chromatic Aberration Correction
CCM/CSM: Color correction matrix; RGB2YUV etc.

Gamma: Gamma out correction

Dehaze/Enhance: Automatic Dehaze and edge enhancement

3DLUT: 3D-Lut Color Palette for Customer

LDCH: Lens-distortion in the horizontal direction

Output Scale*3: support scale down level*3(W0<3264; W1<1280; W2<1280)
Output Scale*2: support scale down level*2(W0<1920; W1<1920)

Output (FBC): support YUV422/420 with Frame Buffer Compression

3DNR: Advanced Temporal Noise reduce in YUV

2DNR: Advanced Spatial Noise reduce in YUV

Sharp: Picture Sharpening & Edge Enhance in YUV

ORB: Oriented Fast and Rotated BRIEF, a method of feature points detection
FEC: the bigger Lens-distortion and Fish Eye Correction

CGC: Color Gamut Compression, YUV full range/limit range convert

llIIIIIIIIIIIIIIIIIIIIIIIII('T.)
0

1.2.3 Video CODEC
® Video Decoder
B Real-time decoding of H.264 and H.265
B Main and Main10 profile for H.265, up to level 5.0 and 4096x2304@30fps
B Baseline, main, high, high10 and high 4:2:2(without MBAFF), up to level 5.1 and
4096x2304@30fps
Video Encoder
B Real-time UHD H.265/H.264 video encoding
B I-/P-frames and SmartP reference.
B Five bit rate control modes (CBR, VBR, FixQp, AVBR, and QpMap)
B Up to 100 Mbit/s output bit rate
B Support ROI(no limit) encoding;
m  High profile for H.264, up to level 5.1 and 4096x2304@30fps
B Main profile for H.265, up to level 5.0 and 4096x2304@30fps
B Support multi-stream encoding
> 3840 x 2160@30 fps + 1080p@30 fps encoding
» 3840 x 2160@30 encoding + 3840 x 2160@30 fps decoding
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

VVVVVYVYVYYY
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B One isolated voltage domain to support DVFS

1.2.4 JPEG CODEC
® JPEG Encoder
B Baseline (DCT sequential)
B Encoder size is from 96x96 to 8192x8192(67Mpixels)
B Up to 90 million pixels per second
® JPEG Decoder
B Decoder size is from 48x48 to 8176x8176(66.8Mpixels)
B Up to 76 million pixels per second

1.2.5 Neural Process Unit

® Neural network acceleration engine with processing performance up to 2.0 TOPS

® Support integer 8, integer 16 convolution operation

® Support deeplearning frameworks: TensorFlow, TF-lite, Pytorch, Caffe, ONNX, MXNet,
Keras, Darknet

® Support OpenVX API

® One isolated voltage domain to support DVFS

1.2.6 Memory Organization
® Internal on-chip memory
B BootRom
B SYSTEM_SRAM in the voltage domain of VD_LOGIC
B  PMU_SRAM in the voltage domain of VD_PMU for low power application
® External off-chip memory
m DDR3/DDR3L/DDR4/LPDDR3/LPDDR4-2133%
SPI Flash
eMMC
SD Card
Async Nand Flash

1.2.7 Internal Memory
® Internal BootRom
B Support system boot from the following device:
€ FSPI Flash interface
€ eMMC interface
¢ SDMMC interface
€4 Async Nand interface
B Support system code download by the following interface:
€ USB OTG interface (Device mode)
® SYSTEM_SRAM
B Size: 64KB
® PMU_SRAM
m Size: 8KB

1.2.8 External Memory or Storage device
® Dynamic Memory Interface (DDR3/DDR3L/DDR4/LPDDR3/LPDDR4-2133)
B Compatible with JEDEC standards
B Compatible with DDR3/DDR3L/DDR4/LPDDR3/LPDDR4-2133
B Support 32-bit data width, 2 ranks (chip selects), max 4GB addressing space per
rank, total addressing space is 4GB (max)
B Low power modes, such as power-down and self-refresh for SDRAM
® eMMC Interface
B Compatible with standard iNAND interface
B Compatible with eMMC specification 4.51
B Support three data bus width: 1-bit, 4-bit or 8-bit
B Support up to HS200; but not support CMD Queue

Copyright 2022 ©Rockchip Electronics Co., Ltd. 8
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® SD/MMC Interface
B Compatible with SD3.0, MMC ver4.51
B Data bus width is 4bits
® Flexible Serial Flash Interface(FSPI)
B Support transfer data from/to serial flash device
B Support x1, x2, x4 data bits mode
B Support 2 chips select
® Nand Flash Interface
B Support async nand flash
Data bus width is 8bits
Support 1 chip select
Support LBA nand flash
Up to 16bits/1KB hardware ECC
Support configurable interface timing

1.2.9 System Component
® RISC-V MCU
B 32bit microcontroller core with RISC -V ISA
B Harvard architecture, separate Instruction and Data memories
m Instruction set is RV32I with M and C extensions
m Integrated Programmable Interrupt Controller (IPIC), all 123 IRQ lines
connected to GIC for Cortex-A7 also connect to RISC -V MCU
B Integrated Debug Controller with JTAG interface

® CRU (clock & reset unit)
B Support clock gating control for individual components
B One oscillator with 24MHz clock input
B Support global soft-reset control for whole chip, also individual soft-reset for each
component
® PMU (power management unit)
B Support 5 separate voltage domains
VD_CORE/VD_LOGIC/VD_PMU/VD_NPU/VD_VEPU
B Support 14 separate power domains, which can be power up/down by software
based on different application scenes
B Multiple configurable work modes to save power by different frequency or
automatic clock gating control or power domain on/off control
® Timer
B Support 6 64bit-timers with interrupt-based operation for non-secure application
B Support 2 64bit-timers with interrupt-based operation for secure application
B Support two operation modes: free-running and user-defined count
B Support timer work state checkable
e PWM
B Support 12 on-chip PWMs (PWMO~PWM11) with interrupt-based operation
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
B Optimized for IR application for PWM3, PWM7 and PWM11
® Watchdog

B 32-bit watchdog counter

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

Copyright 2022 ©Rockchip Electronics Co., Ltd. 9
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m Totally 16 defined-ranges of main timeout period
B One Watchdog for non-secure application
B One Watchdog for secure application
® Interrupt Controller
B Support 128 SPI interrupt sources input from different components
B Support 16 software-triggered interrupts
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
® DMAC
B Micro-code programming-based DMA
B Linked list DMA function is supported to complete scatter-gather transfer
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 One embedded DMA controller for system
m DMAC features:
€ Support 8 channels
€ 27 hardware requests from peripherals
¢ 2 interrupts output
€ Support TrustZone technology and programmable secure state for each DMA
channel
® Secure System
m Cipher engine
Support SM2/SM3/SM4 cipher
Support SHA-1, SHA-256/224, SHA-512/384, MD5 with hardware padding
Support Link List Item (LLI) DMA transfer
Support AES-128 AES-256 encrypt & decrypt cipher
Support AES ECB/CBC/OFB/CFB/CTR/CTS/XTS mode
Support DES & TDES encrypt & decrypt cipher
Support DES/TDES ECB/CBC/OFB/CFB mode
Support up to 4096 bits PKA mathematical operations for RSA/ECC
Support up to 8-channels configuration
Support Up to 256 bits TRNG output

000000090

B Support data scrambling for all DDR types
B Support secure OTP
B Support secure debug
B Support secure OS
® Mailbox
B One Mailbox in SoC to service A7 and RISC-V MCU communication
B Support four mailbox elements per mailbox, each element includes one data word,
one command word register and one flag bit that can represent one interrupt
B Provide 32 lock registers for software to use to indicate whether mailbox is
occupied
e DECOM

B Support for decompressing GZIP files

B Support for decompressing LZ4 files, including the General Structure of LZ4 Frame
format and the Legacy Frame format.

Support for decompressing data in Deflate format

Support for decompressing data in ZLIB format

Support complete interrupt and error interrupt output

Support Hash32 check in LZ4 decompression process

Support the limit size function of the decompressed data to prevent the memory
from being maliciously destroyed during the decompression process

Support software to stop the decompression process

Copyright 2022 ©Rockchip Electronics Co., Ltd. 10
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1.2.10 Graphic Engine
® 2D Graphics Engine (RGA):
B Source formats:
ABGR8888, XBGR888, ARGB8888, XRGB888
RGB888, RGB565
RGBA5551, RGBA4444
YUV420 planar, YUV420 semi-planar
YUV422 planar, YUV422 semi-planar
YUV 10-bit for YUV420/422 semi-planar
BPP8, BPP4, BPP2, BPP1
estination formats:
ABGR8888, XBGR888, ARGB8888, XRGB888
RGB888, RGB565
RGBA5551, RGBA4444
YUV420 planar, YUV420 semi-planar
YUV422 planar, YUV422 semi-planar
B Pixel Format conversion, BT.601/BT.709
B Max resolution: 8192x8192 source, 4096x4096 destination
®  BitBLT
€ Two source BitBLT:
¢ A+B=B only BitBLT, A support rotate and scale when B fixed
€ A+B=C second source (B) has same attribute with (C) plus rotation function
m  Color fill with gradient fill, and pattern fill
B High-performance stretch and shrink
B Monochrome expansion for text rendering
[
[

Ueeoeooe

L X X X X 4

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

B Dither operation

m 0, 90, 180, 270-degree rotation

B x-mirror, y-mirror and rotation operation

® Image Enhancement Processor (IEP):

B Image format
€ Input data: YUV420/YUV422, semi-planar/planar, UV swap
€4 Output data: YUV420/YUV422, semi-planar, UV swap, Tile mode
€ YUV down sampling conversion from 422 to 420
€ Max resolution for dynamic image up to 1920x1080

B De-interlace

1.2.11 Display Interface
B  One up to 24 bits RGB parallel video output interface
B One BT.1120 video output interface
B One 4 lane MIPI DSI interface, up to 1Gbps per lane
m  Up to 1080p@60fps

1.2.12 Video Output Processor (VOP)
B Up to 1920x1080 @60fps
B Multiple layer
» Background layer
> WinO layer
>  Win2 layer
Input format: RGB888, ARGB888, RGB565, YCbCr422, YCbCr420, YCbCr444
1/8 to 8 scaling-down and scaling-up engine
Support virtual display
256 level alpha blending (pre-multiplied alpha support)
Transparency color key

Copyright 2022 ©Rockchip Electronics Co., Ltd. 11
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YCbCr2RGB (rec601-mpeg/ rec601-jpeg/rec709)
RGB2YCbCr (BT.601/BT.709)

Support multi-region

WinO0 layer and Win2 layer overlay exchangeable

Support RGB or YUV domain overlay

BCSH (Brightness, Contrast, Saturation, Hue adjustment)
BCSH: YCbCr2RGB (rec601-mpeg/ rec601-jpeg/rec709)
BCSH: RGB2YCbCr (BT.601/BT.709)

Support Gamma adjust

Support dither down allegro RGB888to666 RGB888to565 & dither down FRC
(configurable) RGB888t0o666

B Blank and black display

1.2.13 Audio Interface
® [2S0 with 8 channels
B Up to 8 channels TX and 8 channels RX path
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

® 1251/12S2 with 2 channels
B Up to 2 channels for TX and 2 channels RX path
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
PDM
B Up to 8 channels
B Audio resolution from 16bits to 24bits
B Sample rate up to 192KHz
B Support PDM master receive mode
e TDM
B Support up to 8 channels for TX and 8 channels RX path
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)
® Audio PWM
B Support convert PCM to PWM format
B Sample rate up to 16x
B Support linear interpolation for 2x/4x/8x/16 oversampling
B Support 8/9/10/11 bits maskable L/R channel PWM output
® Digital Audio Codec
B Support 3-channel digital ADC
Support 2-channel digital DAC
Support I12S/PCM interface
Support I12S/PCM master and slave mode
Support 4-channel audio transmitting in I2S mode
Support 2-channel audio receiving in I2S mode
Support 2-channel audio transmitting or receiving in PCM mode
Support 16~24 bit sample resolution for both digital ADC and digital DAC

Copyright 2022 ©Rockchip Electronics Co., Ltd. 12
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B Both digital ADC and digital DAC support three groups of sample rates. Group 0 are
8khz/16khz/32kHz/64kHz/128khz, group 1 are
11.025khz/22.05khz/44.1khz/88.2khz/176.4khz and group 2 are
12khz/24khz/48khz/96khz/192khz

The passband of digital ADC filters is 0.45625*fs

Support digital ADC pass-band ripple within +/-0.1dB

The stop-band of digital ADC filters is 0.5*fs

Support digital ADC stop-band attenuation at least 60dB

Support volume control for both digital ADC and digital DAC

Support Automatic Level Control (ALC)and noise gate for digital ADC
Support communication with Analog Codec through I2C bus

1.2.14 Connectivity

SDIO Interface
B Compatible with SDIO3.0 protocol
B 4bits data bus widths
GMAC 10/100/1000M ethernet controller
B Support 10/100/1000-Mbps data transfer rates with the RGMII interfaces
B Support 10/100-Mbps data transfer rates with the RMII interfaces
B Support both full-duplex and half-duplex operation
B Support for TCP Segmentation Offload (TSO) and UDP Segmentation Offload (USO)
network acceleration
USB 2.0 Host
B Compatible with USB 2.0 specification
B Supports high-speed(480Mbps), full-speed(12Mbps) and low-speed(1.5Mbps) mode
B Support Enhanced Host Controller Interface Specification (EHCI), Revision 1.0
B Support Open Host Controller Interface Specification (OHCI), Revision 1.0a
USB 2.0 OTG
B Compatible Specification
» Universal Serial Bus Specification, Revision 2.0
> Extensible Host Controller Interface for Universal Serial Bus (xHCI), Revision
1.1
B Support Control/Bulk/Interrupt/Isochronous Transfer
SPI Interface
B Support 2 SPI Controllers, support two chip-select output
B Support serial-master and serial-slave mode, software-configurable
I12C Interface
B Support 6 12C interfaces(I12C0-12C5)
Support 7bits and 10bits address mode
Software programmable clock frequency
Data on the I2C-bus can be transferred at rates of up to 100k bits/s in the
Standard-mode, up to 400k bits/s in the Fast-mode or up to 1m bits/s in Fast-mode
Plus
UART Interface

B Support 6 UART interfaces (UARTO-UART5)

B Support 5bit, 6bit, 7bit, 8bit serial data transmit or receive

B Standard asynchronous communication bits such as start, stop and parity

B Support different input clock for UART operation to get up to 4Mbps baud rate
B Support auto flow control mode(except UART2)

1.2.15 Others

Multiple Groups of GPIO

m  All of GPIOs can be used to generate interrupt

Support level trigger and edge trigger interrupt

Support configurable polarity of level trigger interrupt

Support configurable rising edge, falling edge and both edge trigger interrupt
Support configurable pull direction (a weak pull-up and a weak pull-down)
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B Support configurable drive strength
® Temperature Sensor (TS-ADC)
B Support User-Defined Mode and Automatic Mode
B In User-Defined Mode, start_of conversion can be controlled completely by
software, and also can be generated by hardware.
B In Automatic Mode, the temperature of alarm(high/low temperature) interrupt can
be configurable
B In Automatic Mode, the temperature of system reset can be configurable
B Support to 2 channel TS-ADC (used for CPU and NPU respectively), the
temperature criteria of each channel can be configurable
B -40~125°C temperature range and 5°C temperature resolution
B 12-bit SARADC up to 732 S/s sampling rate
® Successive approximation ADC (SARADC)
B 10-bit resolution
B Up to 1MS/s sampling rate
B 6 single-ended input channels
TP
Support 32Kbit space and higher 4k address space is non-secure part.
Support read and program word mask in secure model
Support program length from 1 to 32 bit
Read operation support 8bit only
Program and Read state can be read
Program fail address record
® Package type

B FCCSP 409-pin (body: 14mm x 14mm; ball size: 0.3mm; ball pitch: 0.65mm)
Notes:
(7) : DDR3/DDR3L/DDR4/LPDDR3/LPDDR4 are not used simultaneously

EEEEEERO

1.3 Block Diagram

The following diagram shows the basic block diagram.
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RV1126

PMU Cortex-A7 Quad-Core | USB HOST 2.0 |
(32K/32K L1 1/D Cache)

Connectivity |

Clock & Reset | USB OTG 2.0 | I

PLLx 5

| PDM | [
DECOM 512KB L2 Cache

audPWM

Timer x 8ch

125/PCM(2ch) x2

PWM(12¢ch)

125_TDM(8ch)

Watchdog x 2

Crypto

SAR-ADC(6ch)

TS-ADC(2ch) VDPU52X(H.264/H.265) VEPU34X(H.264/H.265)

UART x 6

14M ISP

12Cx 6

Interrupt Controller

PVTM x 3

Mailbox

IEP |

MIPI-CSI/LVDS/SubLVDS X2

16-bit DVP

eMMC4.51 SD3.0/MMC4.5 System SRAM (64KB)

SPI NOR/NAND Flash, SLC NAND Flash PMU SRAM (8KB)

MIPI-DSI

DDR3/DDR3L/DDR4/LPDDR3/LPDDR4
BT.1120 / / / / ROM (20KB)
RGB 24-bit LCD Controller (32Kbits )

Fig.1-1 Block Diagram
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Chapter 2 Package Information

2.1 Order Information

Orderable RoHS Package .
Device status Package Oty Device Feature
1190pcs N
RV1126 RoHS FCCSP409LD by tray Quad core application processor
RV1126K RoHS FCCSP409LD 1190pcs Quad core app.llcatlon. processor
by tray for industrial application

2.2 Top Marking

Rackchi>
RV1126

ABC1234567 YYWW
XXXXXXX FXX

®
\_l The first pin |

| Rockchip : Brand Name |

| RVXXXX : Part Number

ABC
1234567 : Die Lot NO #
letter

YYWW : Date Code

: Intemal Control Code

maybe

i

OSAT

NXXXXXX FXX: Sub-lot info in

Fig.2-1 RV1126 Top marking

Rackchip
RV1126K

ABC1234567 YYWW
KXKRXXK FXX

@
|_‘ The first pin |

—| Rockchip : Brand Name

_l RVXXXX : Part Number

ABC

letter
YYWW : Date Code

: Internal Control Code
1234567 : Die Lot NO # maybe

L

OSAT

NXXXXXX FXX: Sub-lot info in

Fig.2-2 RV1126K Top marking
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s Dimension in mm Dimension in inch
ymbol
MIN NOM MAX MIN NOM MAX
A 0.760 | 0.830 | 0.900 | 0.030 | 0.033 | 0.035
Al 0.16 0.21 0.26 | 0.006 | 0.008 | 0.010
A2 0.570 | 0.620 | 0.670 | 0.022 | 0.024 | 0.026
A3 0.42 0.45 0.48 | 0.017 | 0.018 | 0.019
c 0.140 | 0.170 | 0.200 | 0.006 | 0.007 | 0.008
D 1390 | 14.00 | 14.10 | 0.547 | 0.551 | 0.555
E 13.90 | 14.00 | 14.10 | 0.547 | 0.551 | 0.555
D1 — [ 1300 — | —— [ 0512 | ——=
E1 —= | 1300 | —— | ——— | 0512 | ——-
e —— | 065 | —— | ——= [ 0026 | ——
b 0.26 0.31 0.36 [ 0.010 | 0.012 | 0.014
ooo 0.15 0.006
cce 0.20 0.008
ddd 0.08 0.003
e 0.15 0.006
fff 0.08 0.003
MD/ME 21/21

NOTE :

1. CONTROLLING DIMENSION : MILLIMETER.

/2 PRIMARY DATUM C AND SEATING PLANE ARE
DEFINED BY THE SPHERICAL CROWNS OF
THE SOLDER BALLS.

& DIMENSION b IS MEASURED AT THE MAXIMUM
SOLDER BALL DIAMETER, PARALLEL TO
PRIMARY DATUM C.

@l THE PATTERN OF PIN 1 FIDUCIAL IS FOR
REFERENCE ONLY .

5. BALL PLACEMENT USE 0.30 mm SOLDER BALL.

BGA PAD SOLDER MASK OPENING= 0.275 mm.
Fig.2-4 Package Bottom View
Copyright 2022 ©Rockchip Electronics Co., Ltd. 18
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2.4 Pin Number List
Table 2-1 Pin Number Order Information

Pin name Pin# | Pin name Pin#
VSS Al VSS L6
DDR_DQ24 A2 DDR_VDD L7
DDR_DQ25 A3 VEPU_VDD L9
DDR_ACTN A4 LOGIC_VDD L10
DDR_ODTO A5 VSS L11
DDR_BA1 A6 VSS L12
DDR_AS A7 VSS L13
DDR_AS8 A8 VSS L14
DDR_A4 A9 VSS L16
ISZEEZI?__SPS\,/AFYMZ/UARH_RX_M 1/GPIO1_D1_d A13 | DDR_DQ22 M1
UARTO_CTSn/GPIO1_C1_u A15 DDR_DM2 M2
SDIO_CMD/GPIO1_B3_u Al16 VSS M3
ADCIN3 A18 DDR_DQ6 M4
MIPI_DSI_TXO0_DOP A19 VSS M5
MIPI_DSI_TX0_D1P A20 DDR_VREF M6
AVSS A21 VSS M7
DDR_DQ30 B1 VSS M8
DDR_DQ31 B2 VEPU_VDD M9
DDR_DM3 B3 VSS M10
DDR_CSON B4 LOGIC_VDD M11
DDR_A15 B5 VSS M12
DDR_A3 B6 VSS M13
DDR_A1 B7 VSS M14
DDR_A7 B8 VCCIO6_VDD M15
DDR_A9 B9 VSS M16
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Pin name Pin# | Pin name Pin#
DDR_A16 B10 gIIggli(l:Ii:I(\j/IO/RGMII_RXDV_MO/PDM_SDIO_M1/G M17
DDR_A2 B11 (Ffllggliég:le/RGMII_RXER_MO/PDM_SDI1_M1/G M18
VSS B12 Eélfr_s(li\ll__lﬁllgﬂl\;/lé)l/gé_fag_léT_ETHERNET_MO/UART3 M19
12S2_MCLK_MO0/SDIO_DET/SPI1_CS1n_M1/12C5_SC B13 LCDC_D3/1252_SDO_M1/UART4_RX_M1/PWM4_ M20
L_M2/UART1_TX_M1/GPIO1_DO0_d M1/SPI0_CSOn_M2/GPIO2_A7_d
12S2_SDO_MO0/SPI1_MOSI_M1/FLASH_TRIG_OUT/G B14 LCDC_D2/RGMII_COL_M1/CIF_D2_M1/PWM5_M M21
PIO1_C4_d 1/ UART4_TX_M1/GPIO2_A6_d
UARTO_RTSn/GPIO1_CO_u B15 DDR_DQS2N N1
SDIO_DO0/GPIO1_B4_u B16 DDR_DQS2P N2
ADCIN5 B17 DDR_DMO N3
ADCIN2 B18 DDR_DQ3 N4
MIPI_DSI_TXO0_DON B19 VSS N5
MIPI_DSI_TXO0_D1N B20 VSS N6
MIPI_DSI_TX0_D2P B21 VSS N7
DDR_DQ14 C1 VEPU_VDD N8
DDR_DQ15 C2 VEPU_VDD N9
VSS C3 VSS N10
DDR_RESETnN C4 VSS N11
VSS C5 ARM_VDD N12
DDR_CKE Cc6 VSS N13
VSS c7 VSS N14
DDR_A6 C8 VSS N16
S el
DDR_A11 ci1 (fil;_LDKl_il_ol\;lg/PFiggfl_Ié_o(ilaK_MO/PDM_CLkO_M1/SPI N19
VSS c12 IE’IIIgEIi(l:g:l(‘j/IO/RGMII_MDIO_MO/PDM_CLkl_M1/G N20
12S2_LRCK_MO/SPI1_CSOn_M1/UART1_CTSn_M1/GP c13 CIF_VSYNC_MO/RGMII_MDC_MO/UART3_RTSN_ N21
I01_C7_d M0/GPIO3_C4_d
UARTO_TX/GPIO1_C3_u Ci4 DDR_DQ23 P1
SDIO_D3/GPIO1_B7_u C15 DDR_DQ20 P2
SDIO_D1/GPIO1_B5_u C16 DDR_DQ7 P3
ADCIN4 C17 DDR_DQ2 P4
MIPI_DSI_TXO0_CLKN Cc18 VSS P5
Copyright 2022 ©Rockchip Electronics Co., Ltd. 20
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Pin name Pin# | Pin name Pin#
MIPI_DSI_TXO0_CLKP C19 VCCIO1_VDD P6
MIPI_DSI_TXO0_D2N C20 VSS P7
;(I:I_DSE/VGS;';I)%/_%%T?_RTSN_MZ/PWMQ_M 1/SPI1_MO 21 VSS P8
DDR_DQ9 D1 VSS P9
DDR_DQ8 D2 PMUIO_VDD_0V8 P10
DDR_DQS3P D3 PLL_AVDD_0V8 P11
DDR_CLKP D4 ARM_VDD P12
DDR_CLKN D5 ARM_VDD P13
DDR_BGO D6 VSS P14
DDR_A12 D7 VCCIO4_VDD P15
DDR_CS1N D8 VSS P16

CIF_D2_MO/RGMII_COL_M0/12S0_SDO0_M1/UA

VSS D9 ng_TX_MO/CAN_RXD_Ml/PWM10_MO/GP103_A P17
DDR_ODT1 D10 E/I;OF/_GCPLIIE)% E‘(I;gl\_/l é)/ RGMII_TXCLK_MO/UART3_TX_ P19
DDR_BG1 D11 g}gﬁ?g;_Ng;_lVéO/RGMII_RXCLK_MO/UARTB_RX_M P20
VSS D12 VSS R1
12S2_SCLK_MO0/SPI1_CLK_M1/PRELIGHT_TRIG_OUT D13 FLASH_RDYn/FSPI_D1/12S51_SCLK_MO/GPIO1_A R2
JUART1_RTSn_M1/ GPIO1_C6_d 1 u
UARTO_RX/GPIO1_C2. u D14 ZLASH_WPn/EMMC_RSTn/FSPI_CLK/GPIOl_A3_ R3
SDIO_D2/GPIO1_B6_u D15 ELASH_RDn/FSPI_D3/IZS1_SDI_M0/GPIO1_A2_ R4
SDIO_CLK/GPIO1_B2_d D16 VSS R5
ADCIN1 D17 USB_AVDD_0V8 R6
AVSS D18 USB_AVDD_1V8 R7
MIPI_DSI_TX0_D3N D19 PMUIO1_VDD R8
MIPI_DSI_TX0_D3P D20 PMUIOO0_VDD R9
h%l?gﬁfél;ﬁg?i{g3_CTSN_MZ/PWMS_M1/SP11_MISO_ D21 PMUIO_VDD_1V8 R10
DDR_DQ13 E1l PLL_AVDD_1V8 R11
DDR_DM1 E2 VSS R12
DDR_DQS3N E3 VSS R13
VSS E4 VSS R14
DDR_RZQ E5 MIPI_CSI_RX1_AvDD_0V8 R15
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Pin name Pin# Pin name Pin#

VSS E6 MIPI_CSI_RX1_AVDD_1V8 R16
CIF_DO_MO0/I2S0_SCLK_TX_M1/UART4_TX_MO/I

DDR_BAO E7 2C3_SCL_MO/PWM8_MO0/GPIO3_A4 d R17
CIF_D3_MO/RGMII_RXD2_M0/1250_SDI0_M1/UA

VSS E8 RT5_RX_MO/CAN_TXD_M1/PWM11_IR_MO/GPIO | R18
3 A7 d
CIF_D7_MO/RGMII_TXDO_M0/I2S0_SDO1_SDI3

Vss E9 _M1/UART4_CTSN_MO/GPIO3_B3_d R19
CIF_D10_MO/RGMIL_RXDO_MO/PDM_SDI2_M1/S

VSS E10 | p11"MoSI_M0/GPIO3_B6_d R20
CIF_D11_MO/RGMII_RXD1_MO/PDM_SDI3_M1/S

VSs Bl | p11_MISO_MO0/GPIO3_B7_d Re!

VSS E12 | FLASH_CLE/EMMC_CLKO/GPIOO_D7_d T1

12S2_SDI_MO0/SPI1_MISO_M1/FLASH_TRIG_IN/GPIO FLASH_ALE/FSPI_D0/I2S1_LRCK_MO/GPIO1_AO

E13 ™

1.C5_d _d

VCCIO3_VDD E14 | FSPI_D2/12S1_SDO._MO/GPIO0._D6_d T3

ADC_AVDD_1V8 E16 | FLASH_WRn/EMMC._CMD/GPIOO0_D5_u T4

ADCINO E17 | vss T6

MIPI_DSI_TX0_AVDD_OVS E18 | USB_AVDD_3V3 7

CAN_TXD_MO/UART3_RX_M2/PWM11_IR_M1/I12C4_

SDA_MO/GPIO3_A1_u E19 | TVSS 8

CAN_RXD_MO/UART3_TX_M2/PWM7_IR_M1/SPI1_C

S1n_M2/I12C4 SCL_MO/GPIO3_A0_u E29 gVss ™

DDR_DQSIN F1 VSS T10
12S0_SDO1_SDI3_M0/PDM_SDI3_MO0/ACODEC._

DDR_DQsS1P F2 ADC_DATA/GPIO3_D7_d Tit

VSS F3 VCCIO7_VDD T12

DDR_DQ27 Fa VCCIO2_ VDD T13

VSS F5 VSS T14

DDR_AVSS F6 MIPI_CSI_RXO_AVDD_OVS T15

VSS F7 MIPI_CSI_RX0_AVDD_1V8 Ti6

VSS F8 VSS T17
CIF_D1_MO/RGMII_CRS_M0/1250_LRCK_TX_M1/

VSS F9 UART4_RX_M0/I12C3_SDA_MO/PWM9_MO/GPIO3 | T18
A5 d
CIF_D4_MO/RGMII_RXD3_M0/12S0_MCLK_M1/U

vss F10 | ART5_RTSN_M0/12C5_SCL_M1/GPIO3_BO_d T19
CIF_D5_MO/RGMII_TXD2_M0/I250_SCLK_RX_M

Vss FI1 | 1{/UART5_CTSN_M0/I2C5_SDA_M1/GPIO3_B1 d | 120
CIF_D8_MO/RGMII_TXD1_M0/I2S0_SDO2_SDI2

Vss F12° | "M1/SPI1_CS1n_MO/GPIO3_B4_d T21
FLASH_CSO0n/FSPL_CSOn

Vss F13 | /1251 MCLK_M0/GPIO0_D4 _u U2

AVSS F14 | FLASH_D7/EMMC_D7/GPIO0_D3_u U3

AVSS F15 | FLASH_D6/EMMC_D6/GPIO0_D2._u U4
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Pin name Pin# Pin name Pin#
LCDC_D23/RGMII_RXCLK_M1/CIF_HSYNC_M1/12S1_
SDI_M2/GPIO2_D3_d F19 [ HOST_EXTR Us
LCDC_D22/RGMII_TXCLK_M1/CIF_CLKIN_M1/12S1_L
RCK_M2/GPIO2_D2._d F20 | OTG_EXTR ué
LCDC_D21/RGMII_TXD2_M1/CIF_CLKOUT M1/1251_
SCLK Ma/apton D g F21 | SDMMCO_DET/GPIO0_A3_u u7
SDMMCO_PWR JUART1_RTSN_MO/
DDR_DQ12 G1 PWM2_MO/GPIO0_CO_d us
Vs o 1250_SDO2_SDI2_MO/PDM_SDI2_MO/AUDPWM_ | .
L_MO0/I2C4_SCL_M1/AUDDSM_RN/GPIO4_AO_d
DDR_DQ29 G3 12S0_MCLK_M0/GPIO3_D2_d u12
SDMMCO_D3/UART3_TX_M1/A7_JTAG_TMS_M0/
DDR_DQ26 G4 RISC-V_JTAG_TMS/GPIO1_A7_u ui3
VSS G5 MIPI_CSI_RX0_CLKP/LVDSO_CLKP u1s
VSS G6 MIPI_CSI_RX0_DON/LVDSO_RXON u16
SPI0_MISO_M1/I12S1_LRCK_M1/12C3_SDA_M2/
DDR_VDD G7 PIoT Dy u1s
DDR_VDD s SPI0_CSOn_M1/1251_SDI_M1/UARTS_TX_M2/GP | .o
102_A0_d
DDR_VDD o SPI0_CLK_M1/I251_SDO_M1/UARTS_RX_M2/GP | .o
102 Al d
VSS G10 | FLASH D5/EMMC_D5/FSPI_CS1n/GPIOO D1 u | Vi
VSS G11 | FLASH_D4/EMMC_D4/GPIO0_DO_u V2
VSS G12 | FLASH_D3/EMMC_D3/GPIO0_C7_u V3
VSS G13 | FLASH_D2/EMMC_D2/GPIO0_C6_u V4
MIPI_DSI_TX0_AVDD_1V8 Gi5 | OTG_VBUS1VS8 V5
AVSS G16 | SPIO_MOSI_MO/GPIOO0_A6_d V6
AVSS G17 | SPIO_CS1n_MO0/GPIO0_A4_u V7
UART2_TX_M1/A7_JTAG_TCK_M1/GPIO3_A2_u G18 | UART1_RX_MO/PWM1_MO/GPIO0_B7_d Vo
LCDC_D19/RGMII_RXD2_M1/CIF_D15_M1/I251 MCL | .o | 1250_SDO3_SDI1_MO/PDM_SDI1_MO/AUDPWM_ | ..
K_M2/GPI02_C7_d R_MO0/I2C4_SDA_M1/AUDDSM_RP/GPIO4 A1 _d
LCDC_D18/RGMIL_TXEN_M1/CIF_D14_M1/GPIO2 C6 | o | 1250_SCLK_RX_MO/PDM_CLk1_MO/ACODEC_AD | .
d C_CLK/GPIO3_D1_d
LCDC_D17/CLK_OUT_ETHERNET_M1/CIF_D13_M1/G | . | SDMMCO_D2/UART3_RX_M1/A7_JTAG_TCK_MO/ |5
PIO2 C5 d RISC-V_JTAG_TCK/GPIO1 A6_u
DDR_DQ11 H1 MIPI_CSI_RX0_CLKN/LVDSO_CLKN V15
DDR_DQ10 H2 MIPI_CSI_RX0_DOP/LVDSO_RXOP V16
DDR_DQ28 H3 VS V17
VSS H4 MIPI_CSI_RX1_CLKP/LVDS1_CLKP V18
SPI0_MOSI_M1/12S1_SCLK_M1/12C3_SCL_M2/G
VSS H5 S101 DG 4 V19
SPI0_CS1n_M1/12S1_MCLK_M1/UART4_TX_M2/
VSS H6 hot pEd V20
VSS H7 MIPI_CSI_CLKO/UART5_CTSN_M2/GPIO2 A3 d | v21
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Pin name Pin# | Pin name Pin#
DDR_VDD H8 FLASH_D1/EMMC_D1/GPIO0_C5_u W1
LOGIC_VDD H9 FLASH_DO/EMMC_DO0/GPIO0_C4_u W2
VSS H10 OTG_DP W3
NPU_VDD H11 OTG_DM w4
NPU_VDD H12 SPI0_MISO_MO/GPIOO_A7_d W5
LOGIC_VDD H13 CLK_REF/GPIO0_AO_d W6
VCCIO_VDD_1V8 H14 NPOR_u W7
VSS H15 UART1_TX_MO/PWMO0O_MO/GPIO0_B6_d W8
UART2_RX_M1/A7_JTAG_TMS_M1/GPIO3_A3_u H16 VSS W9
I/_I(:Z%(;::ggYAljl(\:/l/f/v(vSthllgz_ﬁDls/_d SPI1_CLK_M2 H17 PMIC_IN/PWM7_IR_MO/GPIOO_B1_d W10
LCDC_D20/RGMII_RXD3_M1/CIF_VSYNC_M1/12S1_S H18 12S0_LRCK_TX_MO/ACODEC_DAC_SYNC/AUDPW Wil
DO_M2/GP102_DO0_d M_L_M1/AUDDSM_LN/GPIO3_D3_d
L(éDC_D16/RGMII_TXD1_M 1/CIF_D12_M1/GPI1IO2_C4 H19 %)2%0_SCLK_TX_MO/ACODEC_DAC_CLK/G PIO3_D W12
[CDC_DlS/RGMII_TXDO_M1/CIF_D1 1_M1/GPIO2_C3 H20 S_DMMCO_D1/TEST_CLKO_OUT/UARTZ_TX_MO/RI W13
_d SC-V_JTAG_TRSTn/GPIO1_A5_u
DDR_DQ18 J1 VSS W14
DDR_DQ19 J2 MIPI_CSI_RX0_D2P/LVDS0O_RX2P W15
DDR_DQ4 J3 MIPI_CSI_RX0_D1N/LVDSO_RX1N W16
DDR_DQ1 J4 MIPI_CSI_RX1_D3N/LVDS1_RX3N W17
VSS J5 MIPI_CSI_RX1_CLKN/LVDS1_CLKN W18
VSS J6 12C1_SDA/UART4_RTSN_M2/GPIO1_D2_u W19
DDR_VDD 17 UART4_RX_M2/GPI1I01_D4_d W20
LOGIC_VDD J9 MIPI_CSI_CLK1/UART5_RTSN_M2/GPIO2_A2_d w21
NPU_VDD J10 HOST_DP Y1
NPU_VDD J11 HOST_DM Y2
VSS J12 OTG_ID Y3
LOGIC_VDD J13 SPIO_CLK_MO0/GPIO0_BO_d Y4
VSS 114 'ZI'SADC_SHUT_MO/TSADC_SHUTORG/GPIOO_Al_ Y5
VCCIO5_VDD J15 12C2_SDA/PWM5_MO0/GPIO0_C3_d Y6
VSS J16 12C0_SDA/GPIO0_B5_u Y7
I/'gEICO—ZD_IIED'\:‘/_PXVMG—M 1/SP11_CS0n_M2/12C3_SCL_M1 J17 FLASH_VOL_SEL/GPIO0_B3_d Y8
hC_I?fﬂgg{gg_M;i__’gXDB_M 1/CIF_DO_M1/UART4_RTS 118 XOUT24M Yo
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Pin name Pin# Pin name Pin#
LCDC_D12/RGMII_RXER_M1/CIF_D8_M1/GPIO2_CO_ PMIC_SLEEP/TSADC_SHUT M1/PWM6_MO/GPIO
119 Y10

q 0_B2 d
LCDC_D14/RGMIL_MDC_M1/CIF_D10_M1/GPIO2 C2 | ., | I250_SDOO_MO/ACODEC_DAC_DATAR/AUDPWM | ..
d _R_M1/AUDDSM_LP/GPIO3_D5_d
LCDC_D13/RGMII_MDIO_M1/CIF_D9_M1/GPIO2_C1 | ., | 1250_LRCK_RX_MO/PDM_CLKO_MO/ACODEC_AD |,
d C_SYNC/GPIO3_D4 d

SDMMCO_CMD/UART3_CTSN_M1/RISC-
DDR_DQ16 K1 V_JTAG_TDI/GPIO1_B1_u Y13

SDMMCO_DO/TEST_CLK1_OUT/UART2_RX_MO/G
DDR_DQ17 K2 et Y14
DDR_DQ5 K3 MIPI_CSI_RX0_D2N/LVDSO_RX2N Y15
DDR_DQO K4 MIPI_CSI_RX0_D1P/LVDSO_RX1P Y16
VSS K5 MIPI_CSI_RX1 D3P/LVDS1_RX3P Y17
VSS K6 MIPI_CSI_RX1 D2N/LVDS1_RX2N Y18
DDR_VDD K7 MIPI_CSI_RX1_D1N/LVDS1_RX1IN Y19
VSS K8 MIPI_CSI_RX1_DON/LVDS1_RXON Y20
VSS K9 12C1_SCL/UART4_CTSN_M2/GPIO1_D3_u v21
NPU_VDD K10 | vss AA1
NPU_VDD K11 | SPI0_CSOn_MO/GPIOO_AS5_u AA2
VSS K12 | CLKI_CLKO_32K/GPIO0_A2_z AA3
Vs <13 | PMU_DEBUG/UART1_CTSN_MO/PWM3_IR_MO/GP | ,,,

100 C1_d
VSS K14 | 12C2_SCL/PWM4_MO/GPIO0_C2_d AAG
VCCIOS5_VDD K15 | 12C0_SCL/GPIOO0_B4_u AA7
LCDC_D6/12S2_LRCK_M1/UART5_RTSN_M1/PWM1_
M1/SPI0_CLK_M2/GPIO2_B2._d K16 | XIN24M AA9
LCDC_D7/1252_MCLK_M1/CIF_D3_M1/UART5_CTSN
_M1/SPI0_CS1n_M2/PWMO0_M1/12C5_SDA MO/ K17 | vss AA10
GPIO2 B3 d
LCDC_D8/RGMII_RXDV_M1/CIF_D4_M1/GPIO2 B4_ | . o | I250_SDIO_MO/PDM_SDIO_MO/ACODEC_DAC D | »\ >
d ATAL/GPIO3_D6_d
LCDC_D9/RGMII_RXDO_M1/CIF_D5_M1/GPIO2 B5_ | .o | SDMMCO_CLK/UART3_RTSN_M1/RISC- AL
d V_JTAG_TDO/GPIO1_BO_u
LgDC_DlO/RGMII_RXDl_M1/CIF_D6_M1/GPIOZ_B6 20 | MIPL CSI RXO0_ D3P/LVDSO_RX3P AALS
LCDC_D11/RGMII_CLK_M1/CIF_D7_M1/GPIO2_B7_d | k21 | MIPI_CSI_RX0_D3N/LVDSO_RX3N AA16
DDR_DQ21 L1 MIPI_CSI_RX1_D2P/LVDS1_RX2P AA18
VSS L2 MIPI_CSI_RX1_D1P/LVDS1_RX1P AA19
DDR_DQSON L3 MIPI_CSI_RX1_DOP/LVDS1_RXOP AA20
DDR_DQSOP L4 VSS AA21
VSS L5
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2.5 Power/Ground IO Description

Table 2-2 Power/Ground 10 information

Group Ball# Descriptions
A1 B12 C3C5C7C10C12 D9 D12 E4
E6 E8 E9 E10 E11 E12 F3 F5 F7 F8 F9
F10 F11 F12 F13 G2 G5 G6 G10 G11
G12 G13 H4 H5 H6 H7 H10 H15 15 16
VSS J12 314 J16 K5 K6 K8 K9 K12 K13 K14 Ground
L2 L5L6 L1112 L13 L14 L16 M3 M5
M7 M8 M10 M12 M13 M14 M16 N5 N6
N7 N10 N11 N13 N14 N16 P5 P7 P8 P9
P14 P16 R1 R5 R12 R13 R14 T6 T9 T10
T14 T17 V17 W9 W14 AA1 AA10 AA21
AVSS A21 D18 F14 F15 G16 G17 Ground
ADC_AVDD_1V8 E16 SARADC 1.8V analog power
ARM_VDD N12 P12 P13 CORE power domain logic power
DDR_AVSS F6 DDR analog ground
DDR_VDD G7 G8 G9 H8 J7 K7 L7 DDR digital 0.8V power
LOGIC_VDD H9 H13J9J13 L10 M11 LOGIC 0.8V power
MIPI_CSI_RX0_AVDD_0V8 T15 MIPI CSIO 0.8V analog power
MIPI_CSI_RX0_AVDD_1V8 T16 MIPI CSIO 1.8V analog power
MIPI_CSI_RX1_AVDD_0V8 R15 MIPI CSI1 0.8V analog power
MIPI_CSI_RX1_AVDD_1V8 R16 MIPI CSI1 1.8V analog power
MIPI_DSI_TX0_AVDD_0V8 E18 MIPI DSI 0.8V analog power
MIPI_DSI_TX0_AVDD_1V8 G15 MIPI DSI 1.8V analog power
NPU_VDD H11 H12 J10J11 K10 K11 NPU power domain logic power
PLL_AVDD_0V8 P11 PLL 0.8V analog power
PLL_AVDD_1V8 R11 PLL 1.8V analog power
PMUIO_VDD_0V8 P10 PMU IO 0.8V digital power
PMUIO_VDD_1V8 R10 PMU IO 1.8V digital power
PMUIOO_VDD R9 PMU 100 1.8V/3.3V IO power
PMUIO1_VDD R8 PMU IO1 1.8V/3.3V IO power
USB_AVDD_0V8 R6 USB HOST/OTG 0.8V analog power
USB_AVDD_1V8 R7 USB HOST/OTG 1.8V analog power
USB_AVDD_3V3 T7 USB HOST/OTG 3.3V analog power
VCCIO1_VDD P6 VCCIO1 1.8V/3.3V IO power
VCCIO2_VDD T13 VCCIO2 1.8V/3.3V IO power
VCCIO3_VDD El4 VCCIO3 1.8V/3.3V IO power
VCCIO4_VDD P15 VCCIO4 1.8V/3.3V IO power
VCCIO5_VDD J15 K15 VCCIOS5 1.8V/3.3V IO power
VCCIO6_VDD M15 VCCIO6 1.8V/3.3V IO power
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VEPU VDD L9 M9 N8 N9 VEPU power domain logic power
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2.6 Function IO Description
Table 2-3 Function IO description

Pin# Pin Name FuncO Func1l Func2 Func3 Func4 Func5 Funcé Func? :yAp[; Def S::'::::h :uli:l;:w/n IO domain
. El&ASH_ALE/FSPI_DO/IZS1_LRCK_M0/GPIOI_A0 Grro1_po | FLASH FSPLD EZKqu(I)_R 0o ' ) down
1 FLASH_CLE/EMMC_CLKO/GPIO0_D7_d Gproo_py | (ASH- | ERC- 1/0 I 2 down
s ElE)Aéts_r;IJ_CSOn/FSPI_CSOn/IZSl_MCLK_MO/GPIOO GPro0_pa | FLASH FSPLC IchsK1__MNc|) o . ) w
w2 FLASH_DO/EMMC_DO/GPIO0_C4_u GPIOO_C4 E%ASH— E';'MC— 1/0 I 1 up
wi FLASH_D1/EMMC_D1/GPIO0_C5_u GPIOO_C5 [F)"lASHf [E)TMQ 1/0 I 1 up
V4 FLASH_D2/EMMC_D2/GPIO0_C6_u GPIOO_C6 | FLASH- | EMMC. 1/0 I 1 up
V3 FLASH_D3/EMMC_D3/GPIO0_C7_u GPIOO_C7 EL3ASH— E';'MC— 1/0 I 1 up
V2 FLASH_D4/EMMC_D4/GPIO0_DO_u GPIOO_DO [F)';ASHf [E)':'Mcf 1/0 I 1 up
veeiol
Vi FLASH_D5/EMMC_DS5/FSPI_CS1n/GPIO0_D1 u | GPIoO_D1 | FASH- | EHMMC 1 FSPL.C 1/0 I 1 up
U4 FLASH_D6/EMMC_D6/GPIO0_D2_u GPIOO_D2 E%ASH— E'gMC— 1/0 I 1 up
u3 FLASH_D7/EMMC_D7/GPIO0_D3_u GPIOO_D3 E';ASH— E';'MC— 1/0 I 1 up
a4 FLASH_RON/FSPLD3/1251_SDLMO/GPIOLAZ_ | Gpioy ap | FLASH FSPLD IDzibl_Os o . ) "
> I;E?JSH_RDYn/FSPI_D1/IZSl_SCLK_M0/GPIOl_A Grro1 a1 | FLASH FSPLD Ichil__MSo o . ) w
3 FLASH_WP/EMMC_RST/FSPLCLI/GPIOLAS_ | Gprgq py | FLASH. | EMMC_ | FSPLCL o . 5 down
T4 FLASH_WRn/EMMC_CMD/GPIO0_D5_u GPIOO D5 | fASH- | EMMC. 1/0 I 1 up
3 FSPI_D2/1251_SDO_MO/GPIO0_D6_d GPIOO_D6 FSPLD IDZS_IMS 1/0 I 1 down
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. . PAD Driver Pull up / .
Pin# Pin Name FuncO Funcl Func2 Func3 Func4 Func5 Funcé Func?7 Type Def Strength Pull down I0 domain
UART3 RISC-
SDMMCO_CLK/UART3_RTSN_M1/RISC- SDMMC —
L I B AN cPi01. B0 | SR | RTSNM VITAG 10 I 2 up
UART3 RISC-
SDMMCO_CMD/UART3_CTSN_M1/RISC- SDMMC —
Y13 G Toneeton BT GPioLBL | Oty | CTSNM VITAG 1/0 I 1 up
SDMMCO_DO/TEST_CLK1_OUT/UART2_RX_M0/G sommc | TEST-C | yarT2
Y14 POt fay —CLK1_ -RX_ GPioLA4 | oOR0 waou | o e 10 I 1 up
TEST_C RISC vecroz
SDMMCO_D1/TEST_CLKO_OUT/UART2_TX_MO/R SDMMC —C 1 yarT2_ -
w13 ISC-V_JTAG_TRSTn/GPIO1_A5_u GPIOLAS | by LKO_OU | 1y Mg~ | VITAG o I 1 up
T _TRSTn
A7_JTA | RISC-
SDMMCO_D2/UART3_RX_M1/A7_JTAG_TCK_MO/ SDMMC | UART3_ =
Vi3 RISC-V_JTAG_TCK/GPIO1_A6_u GPIOL_ A6 | §57p) Rx_ M1 | GTCK_ | V_ITAG /0 I 1 up
MO _TCK
A7_JTA | RISC-
SDMMCO_D3/UART3_TX_M1/A7_JTAG_TMS_M0/ SDMMC | UART3_ g
u13 RISC-V_JTAG_TMS/GPIO1_A7_u GPIO1_A7 | g p3 Tx M1 | G-TMS_ | VITAG o I 1 up
MO _T™Ms
1252_LRCK_MO/SPI1_CSOn_M1/UART1_CTSn_M 252 LR SPIL_C UARTL
c13 e SCTSM | gpiorc7 | 2250 son o CTSN_M 10 I 1 down
1252_MCLK_MO0/SDIO_DET/SPI1_CS1n_M1/12C5 252 M | SDIO_D | SPI1_C | 12C5.S | UART1_
B13 _SCL_M2/UART1_TX_M1/GPIO1_DO_d GPIOL.DO | Mo | ET SinMi | cLM2 | Tx_M1 o I 1 down
1252_SCLK_MO/SPI1_CLK_M1/PRELIGHT_TRIG_ SDIO_P 12C5.S | UARTL_
D13 OUT/UART1_RTSn_M1/ GPIO1_C6_d GPIO1_D1 WR DAM2 | RX_MI o I 1 down
1252_SDI_MO/SPI1_MISO_M1/FLASH_TRIG_IN/ 1252 spi1_mr | FLASH-
E13 eror e -MISO_| _TRIG_ GPI01.Cs | hs Somi | TRIGT 1/0 I 1 down
1252_SDO_MO/SPI1_MOSI_M1/FLASH_TRIG_OU 2525 spir_m | FLASHS
B14 TorTor o SrH-MOSL _TRIG_ GPIoLC4 | oo dst i | IRIG-O 10 I 1 down
SDIO_C
D16 SDIO_CLK/GPIO1_B2_d P01 B2 | =D 1/0 I 2 down VCCIO3
A16 SDIO_CMD/GPIO1_B3_u Grio1 B3 | SO1O-C 1/0 I 1 up
B16 SDIO_DO/GPIO1 B4 u GPIO1_B4 gDIO—D 1/0 I 1 up
c16 SDIO_D1/GPIO1_B5_u Gpro1_ss | 3P1O-P 1/0 I 1 up
D15 SDIO_D2/GPIO1_B6_u Grro1 Bs | SP1O-P 1/0 I 1 up
c1s SDIO_D3/GPIO1_B7 u GPIO1_B7 §DIO—D 1/0 I 1 up
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. . PAD Driver Pull up / .
Pin# Pin Name FuncO Funcl Func2 Func3 Func4 Func5 Funcé Func?7 Type Def Strength Pull down I0 domain
SDIO_PWR/I2C5_SDA_M2/UART1_RX_M1/GPIO SDIO_P 12¢5.S | UARTL_
AL3 S GPIO1_D1 o W | R 10 I 1 down
Al5 UARTO_CTSn/GPIO1_C1_u GPIO1_C1 gﬁgo, 1/0 I 1 up
B15 UARTO_RTSn/GPIOL_CO_u GPIO1 CO | pARIO- 10 I 1 up
D14 UARTO_RX/GPIO1_C2_u pro1 ca | oARTO- 10 I 1 up
c14 UARTO_TX/GPIO1_C3_u GPIO1_C3 .‘rJQRTOf 1/0 I 1 up
e S UART4_
Y21 12C1_SCL/UART4_CTSN_M2/GPIO1_D3_u P01 b3 | 5C- CTSN_M 10 I 1 up
2
el s UART4_
W19 12C1_SDA/UART4_RTSN_M2/GPIO1_D2_u P01 2 | 2C1- RTSN_M 10 I 1 up
2
MIPL_C UARTS_
v21 MIPI_CSI_CLKO/UART5_CTSN_M2/GPIO2_A3_d | GPIO2_A3 | SI CLK CTSN_M 1/0 I 2 down
0 2
MIPL_C UARTS_
w21 MIPI_CSI_CLK1/UART5_RTSN_M2/GPIO2_A2_d | GPIO2_A2 | SI CLK RTSN_M 10 I 2 down
1 2
SPI0_CLK_M1/I251_SDO_M1/UARTS_RX_M2/GP SPIO_CL | 1251.S | UARTS_
u20 Ton AL P02 AL | P b | 1/0 I 1 down
VCCIO4
SPI0_CSOn_M1/1251_SDI_M1/UART5_TX_M2/G SPI0_C | 12S1.S | UARTS_
u1o PIO2_A0_d GPIO2 A0 | gonm1 | LMt | TX_M2 /o I 1 down
SPI0_CS1n_M1/1251_MCLK_M1/UART4_TX_M2/ SPIO.C | I2S1.M | UART4_
v20 GPIO1_D5_d GPIOL D5 | gin M1 | CLKk. M1 | Tx_Mm2 /o I 1 down
SPI0_MISO_M1/12S1_LRCK_M1/I12C3_SDA_M2/ SPIO_MI | 1251 LR | 12¢3_S
uis GPIO1_D7_d GPIOL.D7 | 55 M1 | ck_.M1 | DA M2 Vo ! ! down
SPI0_MOSI_M1/12S1_SCLK_M1/I2C3_SCL_M2/G sPlOM | I2s1.s | 12¢3_sS
V19 PIO1_D6_d GPIO1.D6 | 651 My | clk Mt | cLm2 /o I 1 down
W20 UART4_RX_M2/GPIO1_D4_d GPIO1_D4 AR 1/0 I 1 down
CAN_RXD_MO/UART3_TX_M2/PWM7_IR_M1/SPI CAN_RX | UART3_ | pwM7.I | spiic | 12c4_s
E20 1_CS1n_M2/12C4_SCL_MO/GPIO3_A0_u GPIO3_A0 D_MO ™.M2 | R.M1 Sin_M2 | cL_Mo o I ! up
VCCIOS
CAN_TXD_MO/UART3_RX_M2/PWM11_IR_M1/I2 CAN_TX | UART3_ | pwMm11 12C4_S
E19 C4_SDA_MO/GPIO3_A1_u GPIO3_A1 D_Mo RX_M2 | _IR_M1 DA_MO Vo I 1 up
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. . PAD Driver Pull up / .
Pin# Pin Name FuncO Funcl Func2 Func3 Func4 Func5 Funcé Func?7 Type Def Strength Pull down I0 domain
LCDC_CLK/UART3_CTSN_M2/PWM8_M1/SPI1_M LCDC_C UART3_ | pywmg_ | spr1_m
D21 oo ororon a7 . M | erro2 07 | [PC- crsnm | G | o 10 I 2 down
RGMIL UART4
LCDC_DO/RGMIL_TXD3_M1/CIF_DO_M1/UART4_ LCDC_D — | cIF_po -
118 RN M eatos A GPIO2 A4 | o D3 | RTSN_M 1/0 I 1 down
LCDC_D1/RGMIL_CRS_M1/CIF_D1_M1/UART4_C LCDC_D | RGMIL_ | cIF_p1 | UART4_ 12C5_S
L1z TSN_M1/12C5_SCL_MO0/GPIO2_A5_d B GPIOZ2_A5 1 CRS_M1 | _M1 fTSN—M CL_MO /o I 1 down
LCDC_D10/RGMII_RXD1_M1/CIF_D6_M1/GPIO2 Lecoc.p | RGMIL | ik pg
K20 - —RXD1_| -D6_ GPIO2_B6 D | rRxp1M . 10 I 1 down
_B6_d 10 ) M1
LCDC_D11/RGMIL_CLK_M1/CIF_D7_M1/GPIO2_ LCDC_D | RGMIL_ | CIF_D7
K21 o P02 87 | S S | M 1/0 I 1 down
LCDC_D12/RGMIL_RXER_M1/CIF_D8_M1/GPI02 | Gpo2_c7_ | Lcoc b | RGMIL | crf pg
119 n _RXER_| -D8_ C7_ D | RxER_M = 10 I 1 down
_co_d d 12 ) M1
LCDC_D13/RGMII_MDIO_M1/CIF_D9_M1/GPI02 | GpIo2_ci_ | Lcoc. b | REMIL | crf po
21 - _MDIO_ Do C1 D | mpio_ . 10 I 1 down
Cid d 13 M1
M1
LCDC_D14/RGMII_MDC_M1/CIF_D10_M1/GPIO2 | GPIo2_c2_ | Lcoc_p | REMIL | cf py
120 n _MDC_ -D10_ C2_ D | mpc_m | 1/0 I 1 down
_C2.d d 14 " o_M1
LCDC_D15/RGMIL_TXDO_M1/CIF_D11_M1/GPIO | GpPro2_c3_ | Lcoc_p | REMI | ¢ py
H20 - _TXDO_| D11 -C3_ D | Txpo_Mm . 10 I 1 down
2.C3.d d 15 j 1 M1
LCDC_D16/RGMIL_TXD1_M1/CIF_D12_M1/GPIO | GPI02_c4_ | Lcocp | REMI_ | ¢ py
H19 - _TXD1_| _D12_ _C4_ D | xp1_Mm — 1/0 I 1 down
2.c4d d 16 : 2 M1
CLK_OU
LCDC_D17/CLK_OUT_ETHERNET_M1/CIF_D13_ | GPIO2_C5_ | LCDC_D | T_ETHE | CIF D1
G21 M1/GPI02_C5_d d 17 RNET_M | 3_M1 Vo ! ! down
1
LCDC_D18/RGMIL_TXEN_M1/CIF_D14_M1/GPIO | GPI02_C6_ | Lcpc.p | REMI | cp py
G20 - _TXEN_ D14 _CoR D | xen_m . 1/0 I 1 down
2.C6.d d 18 : 4_M1
LCDC_D19/RGMII_RXD2_M1/CIF_D15 _M1/12s1 | Gpro2_c7_ | Lcoc.p | REMIL | cf py
G19 _MCLK_M2/GPI02_C7_d_ - N T R i LT /o I 1 down
LCDC_D2/RGMIL_COL_M1/CIF_D2_M1/PWM5_M LCDC_D | RGMIL_ | CIF_D2 | UART4_ | PwMs_
M21 1/ UART4_TX_M1/GPIO2_A6_d Q=4S | 2 coLmMi | _Mmi T™X M1 | M1 o I 1 down
LCDC_D20/RGMIL_RXD3_M1/CIF_VSYNC_M1/I2 Leoc o | REGMIL | cfp yg 251 S
H18 S1_SDO_M2/GPIO2_DO0_d - - GPIO2.D0 1 507 | RXO3M Ly ma DO_M2 o I ! down
RGMIL_ | CIF_CL
LCDC_D21/RGMIL_TXD2_M1/CIF_CLKOUT M1/ LCDC_D — _ 251 S
F21 et SOk oGP o1 GPI02 D1 | 5 X2 M | KOUT_ s 10 I 1 down
LCDC_D22/RGMII_TXCLK_M1/CIF_CLKIN_M1/I2 Leoc.p | RGMIL | e o1 1251_L
F20 S1_LRCK_M2/GPIO2_D2_d B B GPIO2. D2 | 57 mc"'(— KIN_M1 RCK_M2 o ! ! down
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. . PAD Driver Pull up / .
Pin# Pin Name FuncO Funcl Func2 Func3 Func4 Func5 Funcé Func?7 Type Def Strength Pull down I0 domain
LCDC_D23/RGMIL_RXCLK_M1/CIF_HSYNC_M1/1 tecoc.p | RGMIL | crp s 251
F19 2S1_SDI_M2/GPIO2_D3_d - - GPIO2.D3 | 537~ Pt yne mt DI_M2 vo ! ) down
LCDC_D3/1252_SDO_M1/UART4_RX_M1/PWM4._ LCDC_D | 1252_S UART4_ | PWM4_ | SPI0_C
M20 M1/SPI0_CSONn_M2/GPIO2_A7_d GPIO2_A7 | 3 DO_M1 RX_ML | M1 Son_M2 vo I 1 down
LCDC_D4/1252_SDI_M1/UART5_TX_M1/PWM3_I LCDC_D | 1252_S UARTS_ | PWM3_I | SPIO_M
L19 R_M1/SPI0_MOSI_M2/GPIO2_B0_d GPIO2_BO | 4 DI_M1 TX_M1 R_M1 0SI_M2 /o I 1 down
LCDC_D5/1252_SCLK_M1/UARTS_RX_M1/PWM2 LCDC_D | 1282_s UARTS_ | PWM2_ | SPIO_M
L20 _M1/SPI0_MISO_M2/GPI02_B1_d GPIO2 BL | 5 CLK_M1 RX_ML | M1 I1SO_M2 vo ! ! down
LCDC_D6/1252_LRCK_M1/UARTS_RTSN_M1/PW LCDC_D | 1252_LR UARTS_ | pymg SPIO_CL
K16 M1_M1/SPI0_CLK_M2/GPIO2_B2_d GPIO2 B2 | ™" | ck_m1 RISNM w7 | kmz o I 1 down
LCDC_D7/1252_MCLK_M1/CIF_D3_M1/UART5_C UARTS_
K17 TSN_M1/SPI0_CS1n M2/PWMO_M1/12C5 SDA_ | GProz B3 | S-PC-D | 1202l | €3 1 crony | FAMO— | SHO-C 1 12cos 10 I 1 down
M0/ GPIO2_B3_d . - 1 R .
LCDC_D8/RGMII_RXDV_M1/CIF_D4_M1/GPIO2 Lecoc.p | RGMIL | rp pg
K18 - _RXDV_ D4 — | Gpi02_B4 D | rxpV_ . 10 I 1 down
B4_d 8 " M1
LCDC_D9/RGMIL_RXDO_M1/CIF_D5_M1/GPIO2 Leoc.p | RGMIL | cir ps
K19 - _RXDO_ D5 - | epro2_8s -D | rRxpO_M = 1/0 I 1 down
B5_d 9 ) N
LCDC_DEN/PWM6_M1/SPI1_CSOn_M2/12C3_SCL LCDC_D PWM6_ | SPI1_C | 12C3_S
7 _M1/GPIO2_D4_d GPIO2 D4 | gy M1 Son_M2 | CL_M1 o I 1 down
LCDC_HSYNC/PWM10_M1/ SPI1_CLK_M2 LCDC_H PWM10 | SPI1_CL | 12C3_S
H17 /12C3_SDA_M1/GPIO2_D5_d GPIOZ.DS | gync M1 K_M2 DA_M1 Vo ! ! down
LCDC_VSYNC/UART3_RTSN_M2/PWM9_M1/SPI1 LCDC_V UART3_ | pyymo SPI1_M
cat _MOSI_M2/GPIO2_D6_d - GPIO2.D6 | gync™ RTSNM | mi | os1m2 /o I 1 down
UART2_ | A7JTA
H16 UART2_RX_M1/A7_JTAG_TMS_M1/GPIO3_A3_u | GPIO3_A3 | RARTZ | G Tms_ 1/0 I 1 up
. M1
UART2_ | A7JTA
G18 UART2_TX_M1/A7_JTAG_TCK_M1/GPIO3 A2 u | GPI03 A2 | YART2- | G Tek_ 1/0 I 1 up
. M1
CLK_OU UART3
CIF_CLKIN_MO/CLK_OUT_ETHERNET_M0/UART3 CIF_CLK | T_ETHE —
M19 e Moromos ey 6r103.c5 | (0™ | Rnerm CTSN M 1/0 I 1 down
0
CIF_CLKOUT_MO/RGMII_TXCLK_MO/UART3_TX cIF_cLk | RGMIL UART3
P19 HO7aPI0n CE g = S - | eoses | GG | TXCLC e 1/0 I 1 down
VCCIo6
1250_S
CIF_DO_MO/I250_SCLK_TX_M1/UART4_TX_MO/I CIF_DO S | yarT4_ | 12¢3.5 | PwMs_
R17 2C3_SCL_MO/PWM8_MO/GPIO3_Ad_d GPIO3_A4 | “vg CXTX | tx Mo | cLmo | mo o I 1 down
CIF_D10_MO/RGMII_RXDO_MO/PDM_SDI2_M1/S crFp1 | RGMIL | ooy s SPI1_M
R20 PI1_MOSI_MO/GPIO3_B6_d T GPIO3_B6 0_MO SXDO—M DI2_M1 0SI_MO o ! ! down
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. . PAD Driver Pull up / .
Pin# Pin Name FuncO Funcl Func2 Func3 Func4 Func5 Funcé Func?7 Type Def Strength Pull down I0 domain
CIF_D11_MO/RGMII_RXD1_MO/PDM_SDI3_M1/S crFp1 | RGMIL | ooy s SPI1_MI
R21 PI1_MISO_MO/GPIO3_B7_d - GPIO3_B7 | 1 wo AXPTM | p13 M1 SO_Mo vo ! ) down
CIF_D12_MO/RGMIL_CLK_MO/PDM_CLKO_M1/SP CIF.D1 | RGMIL | PDM_CL
N19 I1_CLK_MO0/GPIO3_CO_d GPIO3_CO | 5"\ CLK_MO | ko_M1 vo I 1 down
CIF_D13_MO/RGMII_RXDV_M0/PDM_SDIO_M1/ crFp1 | RGMIL | by s
M17 Chios c1 —RXDV_ _SDI0_ erios_ct | g RXOV_ | Drc' ey 10 I 1 down
CIF_D14_MO/RGMII_RXER_MO/PDM_SDI1_M1/G crFp1 | RGMIL | oy s
M18 S5 e —RXER_ _SDI1_ erios_c2 | S0 RXER M | E71' 5 10 I 1 down
CIF_D15_MO/RGMII_MDIO_MO0/PDM_CLk1_M1/G crFp1 | RGMIL | by cL
N20 S5 e -MDIO_ _CLki_| erroscs | ¢ MoIo_ | ") 1/0 I 1 down
CIF_D1_MO/RGMII_CRS_MO0/I12S0_LRCK_TX_M1 12S0_LR
T18 JUART4_RX_MO0/12C3_SDA_MO/PWM9_MO/GPIO | GPI03_As | CHr=P1 | REMIL 1 oy | WARTA. | ToC3. 5| PAMO 10 I 1 down
e _MO crs_Mo | € RX_MO | DA_MO | Mo
CIF_D2_MO/RGMIL_COL_M0/I250_SDOO0_M1/UA 1250_S
CIF.D2 | RGMIL UARTS_ | CAN_RX | PwM10
P17 RTS_TX_MO/CAN_RXD_I1/PWN10_MO/GPIO3_A. | GPIO3_A6 | Sy CoLvio | DOOM | 2o | 5w o 1/0 I 1 down
CIF_D3_MO/RGMII_RXD2_M0/12S0_SDI0_M1/U RGMIL_
R18 ART5_RX_MO/CAN_TXD_M1/PWM11 IR_MO/GPI | GPro3_A7 | CIF-P3 | pypp M | [2S0.S | UARTS_ | CANTX | PWM11 1/0 I 1 down
MO DIO_M1 | RX_MO | D_M1 _IR_MO
03_A7_d 0
RGMIL UARTS
CIF_D4_MO/RGMII_RXD3_M0/I250_MCLK_M1/U CIF_D4 — | 1250_M — | 12¢5_s
T19 ART5_RTSN_MO0/12C5_SCL_M1/GPIO3_B0_d GPIO3_BO | "o RXBD3M | ek my | fTSNM | el m o I 1 down
RGMIL_ | 12S0_S | UARTS
CIF_D5_MO/RGMIL_TXD2_MO0/1250_SCLK_RX_M CIF_D5 - — — | ncs_s
T20 1/UART5_CTSN_MO/12C5_SDA_M1/GPI03_B1_d | CPIO3-BL | “mg P2 | R CTSNI T DA g Vo ! ! down
RGMIL_ | I2SO_LR | UART4
CIF_D6_MO/RGMII_TXD3_MO0/12S0_LRCK_RX_M CIF_D6 — o ~
N17 S UARYE Reon, MO/aPIo o P03 B2 | s O3 M | CKRC | RTSNM 10 I 1 down
RGMIL_ | 12S0_S | UART4
CIF_D7_MO/RGMIL_TXD0_MO0/I1250_SDO1_SDI3 CIF_D7 S . ~
R19 iRty e o orton 530 60383 | 5 TXDO_M | DO1S | CTSN_M 1/0 I 1 down
0 DI ML | 0
RGMIL_ | 12S0_S
CIF_D8_MO/RGMIL_TXD1_M0/1250_SDO2_SDI2 CIF_D8 - . SPIL_C
T21 T e o atos Ba ez B4 | TXDI_M | D02 S im0 1/0 I 1 down
0 DI2_M1
RGMIL_ | 1250_S
CIF_D9_MO/RGMII_TXEN_M0/I12S0_SDO3_SDI1 CIF_D9 — - SPIL_C
Nig _M1/SPI1_CSOn_MO/GPIO3_B5_d GPIO3.BS | "o TXENM | DO3_S Son_Mo /o I 1 down
0 DIL M1
CIF_HSYNC_MO/RGMII_RXCLK_MO/UART3_RX cIF_Hs | RGMIL UART3
P20 moTamion oy - . - emoser | (N, | RxeUC R 1/0 I 1 down
RGMIL UART3
CIF_VSYNC_MO/RGMII_MDC_MO/UART3_RTSN_ CIF_VS — —
N21 Moramos o aPio3_ce | ey | MPCM RTSN_M 1/0 I 1 down
1250_LR ACODE
1250_LRCK_RX_M0/PDM_CLKO_ MO/ACODEC_AD LR | ppm_cL
Y12 Cameasos oo GPIO3D4 | CKRC | ofgt | CADC. 10 I 1 down vCCIo?
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. . PAD Driver Pull up / .
Pin# Pin Name FuncO Funcl Func2 Func3 Func4 Func5 Funcé Func?7 Type Def Strength Pull down I0 domain
12S0_LR ACODE
1250_LRCK_TX_MO/ACODEC_DAC_SYNC/AUDPW | AUDPW | AUDDS
wii M_L_M1/AUDDSM_LN/GPIO3_D3_d GPIO3 D3 | CK_TX_ CDAC_ | M m1 | M_LN vo ! ) down
MO SYNC
1250_M
u12 1250_MCLK_M0/GPIO3_D2_d P03 D2 | 230-M 1/0 I 1 down
1250_S ACODE
1250_SCLK_RX_M0/PDM_CLk1_MO/ACODEC_AD -S| ppM_cL
V12 s o g GPI03D1 | ClkRx | past | coabc 10 I 1 down
MO CLK
1250_S ACODE
Wia 1250_SCLK_TX_MO/ACODEC_DAC_CLK/GPIO3_ | Goro3 po | ik Tx ORC. o . ) down
DO_d
Mo CLK
1250_SDI0_MO/PDM_SDI0_MO/ACODEC_DAC_D so_s | pom_s | ACODE
L A -PACD | epios s | 0% | oo | C-PAC- 1/0 I 1 down
DATAL
1250_S ACODE | AUDPW
1250_SDOO0_MO0/ACODEC_DAC_DATAR/AUDPWM = AUDDS
Y11 T AUTDo, Lreptos D5 4 GPIO3_D5 | DOO_M coac_ | MRM | WP 1/0 I 1 down
0 DATAR | 1
1250_S ACODE
1250_SDO1_SDI3_M0/PDM_SDI3_MO/ACODEC_ -S| ppM_s
T11 GPIO3_D7 | DOL_sD C_ADC_ 1/0 I 1 down
ADC_DATA/GPIO3_D7._d oovos | pmo |
1250_SDO2_SDI2_MO/PDM_SDI2_M0/AUDPWM 12505 | ppm_s | aubpw | 12c4.s | Aupps
uil L_MO/12C4 SCL_M1/AUDDSM_RN/GPIO4_a0_d | CPIO%-A0 | DOZSD | pra v | ML mo | cLMi | M_RN /o I 1 down
1250_S AUDPW
1250_SDO3_SDI1_MO/PDM_SDI1_MO/AUDPWM_ -S| ppM_s 12c4.S | AUDDS
vit R_M0/12C4_SDA_M1/AUDDSM_RP/GPIO4_A1 d | CPIO%-AL | DOBSD | ppy g | MRM | pa'my | M e o I 1 down
AA3 CLKI_CLKO_32K/GPIO0_A2_z GPI00 A2 | CKLCL 1/0 I 1 high-z
w6 CLK_REF/GPIO0_AO_d GPIOO_AO E'—K—RE /0 I 1 down
u7 SDMMCO_DET/GPIO0_A3_u GPIo0_A3 | SPMMC 1/0 I 1 up
Y4 SPI0_CLK_MO0/GPIO0_BO_d GPI00 BO | 2T0sCt 1/0 I 1 down
PMUIOO
SPI0_C
AA2 SPI0_CSOn_MO/GPIO0_AS_u GPIOO_AS 10 I 1 up
S0n_Mo
SPI0_C
v7 SPI0_CS1n_MO/GPIO0_A4_u GPIO0 A4 | 2F /0 I 1 up
n_MO
ws SPI0_MISO_MO/GPIO0_A7_d GPI00_A7 | SHIOMI /0 I 1 down
SPIO_M
V6 SPI0_MOSI_MO/GPIO0_A6_d GPI00 A6 | P 0N 10 I 1 down
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. . PAD Driver Pull up / .
Pin# Pin Name FuncO Funcl Func2 Func3 Func4 Func5 Funcé Func?7 Type Def Strength Pull down I0 domain
TSADC_ | TSADC_
s TSADC_SHUT_MO/TSADC_SHUTORG/GPICO_AL_ | Gproo a1 | SHUT.M | SHUTOR o . . high-z
0 G
FLASH_
Y8 FLASH_VOL_SEL/GPIO0_B3_d GPIOO_B3 | VOL_SE 1/0 I 1 down
L
AA7 12C0_SCL/GPIO0_B4_u GPoo_Ba | 205 10 I 1 up
Y7 12C0_SDA/GPIO0_B5_u GPIo0 Bs | 2C0-S 10 I 1 up
AAG 12C2_SCL/PWM4_M0/GPIO0_C2_d Gploo_c2 | 225 PMa 1/0 I 1 down
Y6 12C2_SDA/PWMS5_MO/GPIO0_C3_d Gpoo_c3 | 225 ;\/{\)/Ms, /0 I 1 down
W10 PMIC_IN/PWM7_IR_MO/GPIO0_B1_d GProo B1 | A Pt 10 I 1 down PMUIOL
PMIC_SLEEP/TSADC_SHUT_M1/PWM6_MO/GPIO pMIC_S | AP | pwme
Y10 — —SHUT_ S GPIOO_B2 5 | SHUT_M - 1/0 I 1 down
0.82_d LEEP ; MO
PMU_DEBUG/UART1_CTSN_MO/PWM3_IR_M0/G pMu_pe | YARTL | pywm3_t
AA4 POt 1 -CTSN _IR_| GProo_ c1 | VY- cTsnM | R 10 I 1 down
SDMMCO_PWR/UART1_RTSN_MO/PWM2_M0/GPI sommc | UARTL | oy
U9 o Co o —RTSN_ - GPioo_co | SRR | RTsNM | Gt 1/0 I 1 down
Vo UART1_RX_MO/PWM1_MO/GPIO0_B7_d GPIO0_B7 UARTL_ | PWMI1_ 10 I 1 down
RX_MO | Mo
w8 UART1_TX_MO/PWMO_MO/GPIO0_B6_d GPIOO_B6 RARTI, | PWMO_ 1/0 I 1 down
TX_MO | MO
w7 NPOR_u NPOR A up
T8 TVSS_d TVSS A down
AAQ XIN24M XIN24M A
Yo XOUT24M XOUT24M A
E17 ADCINO ADCINO A
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Pin# Pin Name FuncO Funcl Func2 Func3 Func4 Func5 Funcé Func? .r;\pz Def S::'I::;:h :uL::I;:w/n IO domain
D17 ADCIN1 ADCIN1 A
B18 ADCIN2 ADCIN2 A
A18 ADCIN3 ADCIN3 A
C17 ADCIN4 ADCIN4 A
B17 ADCINS ADCINS A
N3 DDR_DMO DDR_DMO A
E2 DDR_DM1 DDR_DM1 A
K4 DDR_DQO DDR_DQO A
J4 DDR_DQ1 DDR_DQ1 A
H2 DDR_DQ10 DDR_DQ10 A
H1 DDR_DQ11 DDR_DQ11 A
G1 DDR_DQ12 DDR_DQ12 A
El DDR_DQ13 DDR_DQ13 A
c1 DDR_DQ14 DDR_DQ14 A
c2 DDR_DQ15 DDR_DQ15 A
P4 DDR_DQ2 DDR_DQ2 A
N4 DDR_DQ3 DDR_DQ3 A
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Pin# Pin Name FuncO Funcl Func2 Func3 Func4 Func5 Funcé Func? .r;\pz Def S::'I::;:h :uL::I;:w/n IO domain
13 DDR_DQ4 DDR_DQ4 A
K3 DDR_DQ5 DDR_DQ5 A
M4 DDR_DQ6 DDR_DQ6 A
P3 DDR_DQ7 DDR_DQ7 A
D2 DDR_DQ8 DDR_DQ8 A
D1 DDR_DQ9 DDR_DQ9 A
L4 DDR_DQSOP EDR—DQSO A
F2 DDR_DQS1P EDRJQSl A
L3 DDR_DQSON RDR*DQSO A
F1 DDR_DQS1N BDR—DQSI A
co DDR_AO DDR_AO A
B7 DDR_A1 DDR_A1 A
Al10 DDR_A10 DDR_A10 A
Ci11 DDR_A11 DDR_A11 A
D7 DDR_A12 DDR_A12 A
Al12 DDR_A13 DDR_A13 A
Al1l DDR_A14 DDR_A14 A
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Pin# Pin Name FuncO Funcl Func2 Func3 Func4 Func5 Funcé Func? .r;\pz Def S::'I::;:h :uL::I;:w/n IO domain
B5 DDR_A15 DDR_A15 A
B10 DDR_A16 DDR_A16 A
B1l1 DDR_A2 DDR_A2 A
B6 DDR_A3 DDR_A3 A
A9 DDR_A4 DDR_A4 A
A7 DDR_A5 DDR_A5 A
c8 DDR_A6 DDR_A6 A
B8 DDR_A7 DDR_A7 A
A8 DDR_A8 DDR_A8 A
B9 DDR_A9 DDR_A9 A
A4 DDR_ACTN DDR_ACTN A
M2 DDR_DM2 DDR_DM2 A
B3 DDR_DM3 DDR_DM3 A
K1 DDR_DQ16 DDR_DQ16 A
K2 DDR_DQ17 DDR_DQ17 A
G4 DDR_DQ26 DDR_DQ26 A
Fa4 DDR_DQ27 DDR_DQ27 A
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Pin# Pin Name FuncO Funcl Func2 Func3 Func4 Func5 Funcé Func? .r;\pz Def S::'I::;:h :uL::I;:w/n IO domain
H3 DDR_DQ28 DDR_DQ28 A
G3 DDR_DQ29 DDR_DQ29 A
B1 DDR_DQ30 DDR_DQ30 A
B2 DDR_DQ31 DDR_DQ31 A
J1 DDR_DQ18 DDR_DQ18 A
J2 DDR_DQ19 DDR_DQ19 A
P2 DDR_DQ20 DDR_DQ20 A
L1 DDR_DQ21 DDR_DQ21 A
M1 DDR_DQ22 DDR_DQ22 A
P1 DDR_DQ23 DDR_DQ23 A
A2 DDR_DQ24 DDR_DQ24 A
A3 DDR_DQ25 DDR_DQ25 A
N2 DDR_DQS2P EDR—DQSZ A
D3 DDR_DQS3P EDR—DQS3 A
N1 DDR_DQS2N ’[\)IDR—DQSZ A
E3 DDR_DQS3N RDR*DQS3 A
E7 DDR_BAO DDR_BAO A
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. . PAD Driver Pull up / .
Pin# Pin Name FuncO Func1l Func2 Func3 Func4 Func5 Funcé Func? Type Def Strength Pull down IO domain
A6 DDR_BA1 DDR_BA1 A
D6 DDR_BGO DDR_BGO A
D11 DDR_BG1 DDR_BG1 A
D4 DDR_CLKP DDR_CLKP A
D5 DDR_CLKN DDR_CLKN A
[&9) DDR_CKE DDR_CKE A
B4 DDR_CSON DDR_CSON A
D8 DDR_CS1N DDR_CS1N A
A5 DDR_ODTO DDR_ODTO A
D10 DDR_ODT1 DDR_ODT1 A
M6 DDR_VREF DDR_VREF A
Cc4 DDR_RESETNn DDR_RESE A
™
E5 DDR_RZQ DDR_RZQ A
MIPI_CSI_
RX0_CLKP/
uU1s5 MIPI_CSI_RXO0_CLKP/LVDSO_CLKP LVDS0_CLK A
P
MIPI_CSI_
RX0_CLKN/
V15 MIPI_CSI_RXO_CLKN/LVDSO_CLKN LVDS0_CLK A
N
MIPI_CSI_
RX0_DON/L
ui6 MIPI_CSI_RXO0_DON/LVDSO_RXON VDS0_RXO0 A
N
MIPI_CSI_
RX0_D1N/L
W16 MIPI_CSI_RXO0_D1N/LVDSO_RX1N VDSO_RX1 A
N
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PAD Driver Pull up /

Type Def Strength Pull down gojdomain

Pin# Pin Name FuncO Func1l Func2 Func3 Func4 Func5 Funcé Func?

MIPI_CSI_
RX0_D2N/L
VDSO0_RX2
N
MIPI_CSI_
RX0_D3N/L
VDSO_RX3
N
MIPI_CSI_
RX0_DOP/L
VDSO0_RX0
P
MIPI_CSI_
RX0_D1P/L
VDSO_RX1
P
MIPI_CSI_
RX0_D2P/L
VDSO0_RX2
P
MIPI_CSI_
RX0_D3P/L
VDSO_RX3
[

MIPI_CSI_
T15 MIPI_CSI_RXO0_AVDD_0V8 RX0_AVDD A
_0ov8

MIPI_CSI_
T16 MIPI_CSI_RXO0_AVDD_1V8 RX0_AVDD A
_1v8

MIPI_CSI_
RX1_CLKP/
LVDS1_CLK
P
MIPI_CSI_
RX1_CLKN/
LVDS1_CLK
N
MIPI_CSI_
RX1_DON/L
VDS1_RX0
N
MIPI_CSI_
RX1_D1N/L
VDS1_RX1
N
MIPI_CSI_
RX1_D2N/L
VDS1_RX2
N
MIPI_CSI_
RX1_D3N/L
VDS1_RX3
N
MIPI_CSI_
RX1_DOP/L
VDS1_RX0
P

Y15 MIPI_CSI_RX0_D2N/LVDSO_RX2N

AA16 MIPI_CSI_RX0_D3N/LVDSO_RX3N

V16 MIPI_CSI_RXO0_DOP/LVDS0O_RXO0P

Y16 MIPI_CSI_RX0_D1P/LVDSO_RX1P

W15 MIPI_CSI_RXO0_D2P/LVDS0_RX2P

AA15 MIPI_CSI_RXO0_D3P/LVDSO_RX3P

V18 MIPI_CSI_RX1_CLKP/LVDS1_CLKP

W18 MIPI_CSI_RX1_CLKN/LVDS1_CLKN

Y20 MIPI_CSI_RX1_DON/LVDS1_RXON

Y19 MIPI_CSI_RX1_D1N/LVDS1_RX1N

Y18 MIPI_CSI_RX1_D2N/LVDS1_RX2N

W17 MIPI_CSI_RX1_D3N/LVDS1_RX3N

AA20 MIPI_CSI_RX1_DOP/LVDS1_RXO0P
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. . PAD Driver Pull up / .
Pin# Pin Name FuncO Func1l Func2 Func3 Func4 Func5 Funcé Func? Type Def Strength Pull down IO domain

MIPI_CSI_
RX1_D1P/L

AA19 MIPI_CSI_RX1_D1P/LVDS1_RX1P VDS1_RX1 A
[}
MIPI_CSI_
RX1_D2P/L

AA18 MIPI_CSI_RX1_D2P/LVDS1_RX2P VDS1_RX2 A
P
MIPI_CSI_
RX1_D3P/L

Y17 MIPI_CSI_RX1_D3P/LVDS1_RX3P VDS1_RX3 A
[}
MIPI_CSI_

R15 MIPI_CSI_RX1_AVDD_0V8 RX1_AVDD A
_ov8
MIPI_CSI_

R16 MIPI_CSI_RX1_AVDD_1V8 RX1_AVDD A
_1v8
MIPI_DSI_

A19 MIPI_DSI_TXO0_DOP TX0_DOP A
MIPI_DSI_

C18 MIPI_DSI_TXO_CLKN TXO0_CLKN A
MIPI_DSI_

C19 MIPI_DSI_TXO_CLKP TXO_ CLKP A
MIPI_DSI_

B19 MIPI_DSI_TXO_DON TX0_DON A
MIPI_DSI_

B20 MIPI_DSI_TXO_D1N TXO0_DIN A
MIPI_DSI_

C20 MIPI_DSI_TXO0_D2N TX0_D2N A
MIPI_DSI_

D19 MIPI_DSI_TXO0_D3N TX0_ D3N A
MIPI_DSI

A20 MIPI_DSI_TXO0_D1P X0 D1P A
MIPI_DSI_

B21 MIPI_DSI_TXO0_D2P TX0_D2P A
MIPI_DSI_

D20 MIPI_DSI_TXO0_D3P TX0_ D3P A
MIPI_DSI_

E18 MIPI_DSI_TXO0_AVDD_0V8 TXO0_AVDD A
_ovs
MIPI_DSI

E18 MIPI_DSI_TXO0_AVDD_0V8 TXO0_AVDD A
_ovs
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. . PAD Driver Pull up / .
Pin# Pin Name FuncO Func1l Func2 Func3 Func4 Func5 Funcé Func? Type Def Strength Pull down IO domain

MIPI_DSI_

E18 MIPI_DSI_TXO0_AVDD_0V8 TXO0_AVDD A
_ovs
MIPI_DSI_

G15 MIPI_DSI_TXO0_AVDD_1V8 TX0_AVDD A
_1vs8
MIPI_DSI_

G15 MIPI_DSI_TXO0_AVDD_1V8 TXO0_AVDD A
_1vs8
MIPI_DSI_

G15 MIPI_DSI_TXO0_AVDD_1V8 TXO0_AVDD A
_1v8
MIPI_DSI_

G15 MIPI_DSI_TXO0_AVDD_1V8 TX0_AVDD A
_1v8

Y3 OTG_ID OTG_ID A

V5 OTG_VBUS1VS OTG_VBUS A
1v8

R7 USB_AVDD_1v8 USB_AVDD A
_1v8

W3 OTG_DP OTG_DP A

w4 OTG_DM OTG_DM A

§]9) OTG_EXTR OTG_EXTR A
USB_AVDD

T7 USB_AVDD_3V3 3v3 A
USB_AVDD

R6 USB_AVDD_0V8 “ovs A
USB_AVDD

R7 USB_AVDD_1V8 _1v8 A

Y1 HOST_DP HOST_DP A

Y2 HOST_DM HOST_DM A

us HOST_EXTR EOST—EXT A
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Notes:

@:Type: I = input, O = output, I/O = input/output (bidirectional), A = Analog
@:Output Drive Unit is mA, only Digital IO has driver strength value;

@:Def: I = input without any pull resistor, O = output without any pull resistor;
@:INT: interrupt

®:Driver Strength: 1 means Levell, 2 means Level2
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2.7 I0 Pin Name Description

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

different interface.

Table 2-4 10 function description list

Interface Pin Name Direction Description
XIN24M I Clock input of 24MHz crystal
X0UT24M (0] Clock output of 24MHz crystal
Misc
NPOR_u I Chip hardware reset
TVSS I Test mode
Interface Pin Name Direction Description
A7_JTAG_TCK I _Cortex-A7 JTAG interface clock input/SWD
A7 ITAG interface clock input
A7 _JTAG_TMS 1/0 _Cortex-A7 JTAG interface TMS input/SWD
interface data out
Interface Pin Name Direction Description
RISC-V_JTAG_TRSTn I RISC-V JTAG reset signal
RISC-V_JTAG_TCK I RISC-V JTAG interface TCK input
RJIEACC'_;V RISC-V_JTAG_TMS I RISC-V JTAG mode selection input signal
RISC-V_JTAG_TDO (0] RISC-V JTAG interface TDO output
RISC-V_JTAG_TDI I RISC-V JTAG interface TDI input
Interface Pin Name Direction Description
SDMMCO_CLK (0] sdmmc card clock
sdmmc card command output and response
SDMMC SDMMCO0_CMD I/0 ihput
Host
Controller | SDMMCO_Di (i=0~3) I/0 sdmmc card data input and output
SDMMCO_DETN I sdmmc card detect signal, 0 represents
presence of card
Interface Pin Name Direction Description
SDIO_CLK (0] sdio card clock
SDIO Host SDIO_CMD I/0 sdio card command output and response input
Controller
SDIO_Di (i=0~3) I/0 sdio card data input and output
Interface Pin Name Direction Description
EMMC_CLKO (0] emmc card clock
eMMC EMMC_CMD 1/0 emmc card command output and response
Interface input
EMMC_Di (i=0~7) I/0 emmc card data input and output
Interface Pin Name Direction Description
FSPI_CLK (0] FSPI serial clock
FSPI FSPI_CSin(i=0,1) 0 FSPI chip select signal,low active
Controller - — P gnal,
FSPI_Di(i=0~3) I/0 FSPI serial data output

Copyright 2022 © Rockchip Electronics Co., Ltd.

45



RV1126 Datasheet Rev 1.6

Interface Pin Name Direction | Description
FLASH_ALE O Flash address latch enable signal
FLASH_CLE O Flash command latch enable signal
FLASH_WRn O Flash write enable and clock signal
NAND FLASH_RDn O Flash read enable and write/read signal
FLASH_RDYn I Flash ready/busy signal
FLASH_CSOn O Flash chip enable signal for chip
FLASH_WPn O Flash write-protected signal
FLASH_DATAI(i=0~7) I/0 Flash data inputs/outputs signal
Interface Pin Name Direction Description
LCDC RGB interface display clock out, MCU i80
LCDC_CLK © interface RS signal
LCDC_VSYNC o !_CDC RGB mter_face vertical sync pulse, MCU i80
interface CSN signal
inlt_gr[f)eize LDCD HSYNC o LCDC RGB interface horizontal sync pulse, MCU
&BT.1120 - i80 interface WEN signal
LCDC RGB interface data enable, MCU i80
LCDC_DEN © interface REN signal
LCDC_Di (i=0~23) LCDC data output/input or BT.1120(i=0~15)
0
Interface Pin Name Direction Description
DDR_CLKP (0} Active-high clock signal
DDR_CLKN (0] Active-low clock signal
DDR_CKE (0] Active-high clock enable signal
DDR_CSin (i=0,1) 0 Active-low chip select signal .There are two chip
select
DDR_RASN (0] Active-low row address strobe
DDR_CASn o} Active-low column address strobe
DDR_WEn (0] Active-low write enable strobe
DDR
Interface DDR_BAIi(i=0,1,2) o} Bank address signal
DDR_Ai(i=0~16) (0] Address signal
DDR_DQi(i=0~31) 1/0 Bidirectional data line
855:2$SI—P 1/0 Active-high bidirectional data strobes
853;2?5'—'\‘ 1/0 Active-low bidirectional data strobes
DDR_DMi (i=0~3) o} Active-low data mask signal
DDR_ODTi (i=0,1) On-Die Termination output signal for two chip
select.
DDR_RESETnNn (0] DDR3/DDR4 reset signal
Interface Pin Name Direction Description
12S0_MCLK 0} I2S/PCM clock to external device
12S0_8CH -
I12S0_SCLK_TX I/0 I12S/PCM serial clock
Controller
1250_SCLK_RX I/0 12S/PCM serial clock
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Interface Pin Name Direction Description
I2S/PCM left & right channel signal for receiving
serial data, synchronous left & right channel in
[250_LRCK_RX /o I12S mode and the beginning of a group of left &
right channels in PCM mode
12S/PCM left & right channel signal for
transmitting serial data, synchronous left &
1250_LRCK_TX /o right channel in I12S mode and the beginning of
a group of left & right channels in PCM mode
1250_SDIO I 12S/PCM serial data input
1250_SDOO0 (0] 12S/PCM serial data output
1250_SDO1_SDI3 I/0
1250_SD02_SDI2 I/0 12S/PCM serial data input/output
12S0_SDO03_SDI1 I/0
Interface Pin Name Direction Description
12Si_MCLK (0] 12S/PCM clock source
12Si_SCLK I/0 12S/PCM serial clock
12S/PCM left & right channel signal for receiving
125i 2CH . serial data, synchronous left & right channel in
Controller [2S[_LRCK /o I2S mode and the beginning of a group of left &
(i=1,2) right channels in PCM mode
12S/j_SDI I I12S/PCM serial data input
12Si SDO (0] I12S/PCM serial data output
Interface Pin Name Direction Description
PDM_CLK j (i=0~1) o PDM clock signal
PDM
PDM_SDIi (i=0~3) I PDM input data
Interface Pin Name Direction Description
SPIi_CLK I/0 SPI serial clock
SPIi_CSin (i=0,1) I/0 SPI chip select signal, low active
SPI/j (i=0,1
SPI;_TXD (0] SPI serial data output
SPIi_RXD I SPI serial data input
Interface Pin Name Direction Description
PWMO 1/0 Pulse Width Modulation input or output
PWM1 /o Pulse Width Modulation input or output
PWM2 /o Pulse Width Modulation input or output
I/0 Pulse Width Modulation input or output, used
PWM3 s
for IR application recommended
PWM PWM5 /o Pulse Width Modulation input and output
PWM6 /o Pulse Width Modulation input or output
I/0 Pulse Width Modulation input or output, used
PWM7 s
for IR application recommended
PWMS8 /o Pulse Width Modulation input or output
PWM9 /o Pulse Width Modulation input or output
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Interface Pin Name Direction Description
PWM10 1/0 Pulse Width Modulation input or output
I/0 Pulse Width Modulation input or output, used
PWM11 -
for IR application recommended
Interface Pin Name Direction Description
I12Ci_SDA
(i=0,1,2,3,4,5) I/0 Data/Address of 12C
I2c 12Cj_SCL
(i=071,2,3,4,5) I/0 Clock of I2C
Interface Pin Name Direction Description
UART/_RX . .
(i=0,1,2,3,4,5) I UART serial data input
UART/_TX o UART serial data output
(1_01112131415)
UART ;
UART/_CTS I UART clear-to-send signal
(i=0,1,3,4,5) d
UART/_RTS L .
(i=0,1,3,4,5) (0] UART request-to-send signal
Interface Pin Name Direction Description
CLK_OUT_ETHERNET 0 output reference clock to PHY
RGMII_CLK I/0 MAC REC_CLK output or external clock input
RGMII_TXCLK 0 MAC TX clock
RGMII_RXCLK I MAC RX clock
RGMII_RXDV I RX data validity and carrier sense signal of the
RMII
RGMII_MDC o MAC management interface clock
GMAC RGMII_MDIO I/0 MAC management interface data
RGMII_TXDi(i=0~3) 0 MAC TX data
RGMII_RXDi(i=0~3) I MAC RX data
RGMII_TXEN 0 MAC TX data validity signal
RGMII_RXER I MAC RX error signal
RGMII_RXDV 0 MAC RX enable
RGMII_CRS I PHY CRS signal
RGMII_COL I PHY collision detected
Interface Pin Name Direction Description
HOST_DP I/0 USB 2.0 Data signal DP
USB 2.0 HOST_DM I/0 USB 2.0 Data signal DM
HOST -
HOST RREF 1/0 Connect 200 ohm resistor to ground to
generate reference current
Interface Pin Name Direction Description
OTG_DP I/0 USB 2.0 Data signal DP
OTG_DM I/0 USB 2.0 Data signal DM
USB 2.0 OTG_RREF 1/0 Connect 200 ohm resistor to ground to
oTG generate reference current
OTG_VBUS1V8 I Insert detect when act as USB device
OTG_ID I USB Mini-Receptacle Identifier
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Interface Pin Name Direction Description
MIPI_CSI_CLKi(i=0,1) (0] clock output for sensor
CIF_Di(i=0~15) I Camera interface input pixel data
VICAP
(Camera CIF_VSYNC I Camera interface vertical sync signal
IF)
CIF_CLKIN I Camera interface input pixel clock
CIF_HSYNC I Camera interface horizontal sync signal
Interface Pin Name Direction Description
MIPI_DSI_TXO_DiN(i=0~3) 0 MIPI DS_I negative differential data line
transceiver output
MIPI_DSI_TXO_DiP(i=0~3) 0 MIPI DSI positive differential data line
transceiver output
MIPI_DSI — - - -
MIPI_DSI_TXO_CLKP 0 MIPI DS_I positive differential clock line
transceiver output
MIPI DSI negative differential clock line
MIPI_DSI_TX0_CLKN o transceiver output
Interface Pin Name Direction Description
MIPI_CSI_RXO0_DiN I MIPI CSI negative differential data line
(i=0~3) transceiver output
. MIPI CSI positive differential data line
MIPI_CSI_RXO0_DiP (i=0~3) I transceiver output
MIPL_CS10 MIPI CSI itive diffi ial clock li
MIPI_CSI_RX0_CLKP I > positive differential clock line
transceiver output
MIPI_CSI_RXO_CLKN I MIPI CS_I negative differential clock line
transceiver output
Interface Pin Name Direction Description
MIPI_CSI_RX1_DiN I MIPI CSI negative differential data line
(i=0~3) transceiver output
MIPI_CSI_RX1_DiP (i=0~3) I MIPI CS} positive differential data line
transceiver output
MIPLCSIL MIPI CSI itive diffi ial clock li
MIPI_CSI_RX1 CLKP I _ positive differential clock line
transceiver output
MIPI_CSI_RX1 CLKN I MIPI CS_I negative differential clock line
transceiver output
Interface Pin Name Direction Description
o LVDS negative differential data line
LYRSALRXN (i=0~3) I transceiver output
LVDSO_RX/P(i=0~3) I LVDS ppsmve differential data line
transceiver output
LVDSO " - - :
LVDSO_RXCLKP I LVDS ppsmve differential clock line
transceiver output
LVDSO_RXCLKN I LVDS nggatlve differential clock line
transceiver output
Interface Pin Name Direction Description
LVDS1_RXiN (i=0~3) I LVDS nggatlve differential data line
transceiver output
LVDS1_RX/P(i=0~3) I LVDS p95|t|ve differential data line
transceiver output
LVDS1 LVDS itive diff ial clock li
LVDS1_RXCLKP I p95|t|ve ifferential clock line
transceiver output
LVDS1 RXCLKN I LVDS nggatlve differential clock line
transceiver output
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Interface Pin Name Direction | Description
CAN CAN_RXD I CAN receive data
CAN_TXD 0 CAN transmit data
Interface Pin Name Direction | Description
AUDPWM_L O Audio PWM left channel data
Audio PWM
AUDPWM_R 0o Audio PWM right channel data
Interface Pin Name Direction | Description
ACODEC_DAC_CLK O CODEC DAC clock output signal
ACODEC_ADC_CLK O CODEC ADC clock output signal
Digital ACODEC_DAC_SYNC 0] CODEC DAC synchronous signal
igita
Audio ACODEC_ADC_SYNC (0] CODEC ADC synchronous signal
CODEC
ACODEC_DAC_DATAR O CODEC DAC right channel data
ACODEC_DAC_DATAL 0] CODEC DAC left channel data
ACODEC_ADC_DATA I CODEC ADC data
Interface Pin Name Direction | Description
AUDDSM_LN 0 Audio DSM negative differential left
channel data
AUDDSM_ LP 0 ﬁ:tdaio DSM positive differential left channel
Audio DSM Audio DSM tive diff tial right
udio negative differential rig
AUDDSM_RN o channel data
AUDDSM_RP 0 Audio DSM positive differential right

channel data
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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.

Table 3-1 Absolute ratings

Parameters Related Power Group Min Max Unit
Supply voltage for CPU ARM_VDD 0 1.045 Y
Supply voltage for NPU NPU_VDD 0 1.045 \Y
Supply voltage for VEPU VEPU_VDD 0 1.045 Y
Supply voltage for Logic LOGIC_VDD 0 0.98 Vv
Supply voltage for PMU PMUIO_VDD_0V8 0 0.98 v
PLL_AVDD_0V8
MIPI_CSI_RXO0_AVDD_0V8
0.8V supply voltage MIPI_CSI_RX1_AVDD_0V8 0 0.98 \
MIPI_DSI_TX0_AVDD_0V8
USB_AVDD_0V8
PMUIO_VDD_1V8
VCCIO_VDD_1V8
PLL_AVDD_1V8
MIPI_CSI_RX0_AVDD_1V8
1.8V supply voltage MIPI_CSI_RX1_AvVDD_1V8 0 1.98 \
MIPI_DSI_TX0_AVDD_1V8
USB_AVDD_1V8
VCCIO/i_VDD(i=1~7, 1.8V mode)
PMUIOj VDD(i=1~7, 1.8V mode)
USB_AVDD_3V3
3.3V supply voltage VCCIOi_VDD(i=1~7, 3.3V mode) 0 3.63 \
PMUIO/ _VDD(i=1~7, 3.3V mode)
Supply voltage for DDR IO DDR_VDD 0 TBD \
Storage Temperature Tstg -40 125 °C
Max Conjunction Temperature Tj NA 125 °C
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 ARM_VDD 0.72 0.80 0.945 V
Voltage for NPU NPU_VDD 0.72 0.80 0.945 \
Voltage for VEPU VEPU_VDD 0.72 0.80 0.945 \
Voltage for Logic LOGIC_VDD 0.72 0.80 0.88 Y
Voltage for PMU PMUIO_VDD_0V8 0.72 0.80 0.88 V
. PMUIO_VDD_1V8
Digital GPIO Power (1.8V) VCCIO VDD_1V8 1.62 1.80 1.98 Vv
PMUIOO_VDD, PMUIO1_VDD,
- VCCIO1, VCCIOZ2, 3.135 3.30 3.465
Digital GPIO Power (3.3V/1.8V) VCCIO3, VCCIO4, VCCIOS, 162 | 180 | 198 | V
VCCIO6, VCCIO7, PMUIO2
PLL Analog Power (0.8V) PLL_AVDD_0VS8 0.72 0.80 0.88 \
PLL Analog Power (1.8V) PLL_AVDD_1V8 1.62 1.80 1.98 \
SARADC/OTG Analog Power ADC_AVDD_1V8 1.62 1.80 1.98 \
USB 2.0 OTG/Host Analog USB_AVDD_0VS 072 | 080 | 088 | V
Power (0.8V)
USB 2.0 OTG/Host Analog
Power (1.8V) USB_AVDD_1V8 1.62 1.80 1.98 \
USB 2.0 OTG/Host Analog USB_AVDD_3V3 297 | 330 | 363 | V
Power (3.3V)
USB 2.0 OTG VBUS Power OTG_VBUS1VS 162 | 1.80 | 198 | v
(1.8V)
Copyright 2022 © Rockchip Electronics Co., Ltd. 51



RV1126 Datasheet Rev 1.6
Parameters Symbol Min Typ Max Unit
MIPI_CSI_RXO_AVDD_0V8
DPHY Power (0.8V) MIPI_CSI_RX1_AVDD_0V8 0.72 0.80 0.88 V
MIPI_DSI_TXO0_AVDD_0V8
MIPI_CSI_RXO_AVDD_1V8
DPHY Analog Power (1.8V) MIPI_CSI_RX1_AVDD_1V8 1.62 1.80 1.98 V
MIPI_DSI_TX0_AVDD_1V8
OSC input clock frequency NA 24 NA MHz
Max CPU frequency of A7 NA NA TBD GHz
Ambient Operating Temperature o
for RV1126 T 0 25 80 c
Ambient Operating Temperature _ o
for RV1126K T 40 25 85 c
Notes: @ Symbol name is same as the pin name in the io descriptions
3.3 DC Characteristics
Table 3-3 DC Characteristics
Parameters Symbol Min Typ Max Unit
Input Low Voltage Vil -0.3 NA 0.8 Y
Input High Voltage Vih 2 NA VDD33+0.3 Y
Digital GPIO Output Low Voltage Vol NA NA 0.2*VDD33 \
@3.3V Output High Voltage Voh 0.8*VDDD33 NA NA v
Pullup Resistor Rpu 23 31 40 Kohm
Pulldown Resistor Rpd 22 29 36 Kohm
Input Low Voltage Vil -0.3 NA VDD33*0.35 Y
Input High Voltage Vih 0.65*vVDD33 NA vDD33 + 0.3 \
Digital GPIO Output Low Voltage Vol NA NA VDD33*0.2 \
@1.8V Output High Voltage Voh VDD33*0.8 NA NA v
Pull-up Resistor Rpu 21 28 35 Kohm
Pull-down Resistor Rpd 22 29 36 Kohm
3.4 Electrical Characteristics for General I0
Table 3-4 Electrical Characteristics for Digital General 10
Parameters Symbol Test condition Min | Typ | Max Unit
Input leakage current Ti Vin = 3.3V or OV NA | NA | A
Tri-state output leakage loz | Vout = 3.3V or OV NA | NA | S A
current 10
Vin = 3.3V, pull down
Digital GPIO dicabrea P NA | NA | TBD | uA
@3.3V High level input current Iih -
Vin = 3.3V, pull down NA NA TBD UA
enabled
Vin = 0V, pull up disabled NA NA TBD uA
Low level input current Til
Vin = 0V, pull up enabled NA NA TBD uA
Input leakage current Ii Vin = 1.8V or OV NA NA ;6- uA
Tri-state output leakage loz | Vout = 1.8V or OV NA | NA | Y| A
current 10
Vin = 1.8V, pull down
Digital GPIO Hiah level inout . i disabled NA | NA | TBD | UA
@1.8V 1g evel Input curren I i —
Vin = 1.8V, pull down NA NA TBD UA
enabled
Vin = 0V, pull up disabled NA NA TBD uA
Low level input current Til
Vin = 0V, pull up enabled NA NA TBD uA
3.5 Electrical Characteristics for PLL
Table 3-5 Electrical Characteristics for PLL
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Parameters Symbol Test condition Min Typ Max Unit
Input clock : L
frequency(Int) Fin Fin = FREF @1.8Vv/0.8V 5 NA 1200 MHz
Input clock : L
frequency(Frac) Fin Fin = FREF @1.8V/0.8V 10 NA 1200 MHz
VCO operating Fvco = Fref * FBDIV
range Fyeo @1.8V/0.8V 1600 NA 6400 MHz
Output clock Fout = Fvco/POSTDIV
frequency Faut @1.8v/0.8V 8 NA 3200 MHz
Input
Lock FREF=24M,REFDIV=1
- Tie ¢ NA 125 250 clock
time(frequency) @1.8v/0.8V cycles
Fvco = 3.2GHz,
VDDHV cqrrent FBDIV<256 NA 2.0 2.4 mA
consumption Current scale as
(Fvco/3.2GHz)'*
Fvco = 3.2GHz,
VDDHV ct.!rrent FBDIV>255 NA 25 3 mA
PLL consumption Current scale as
(Fvco/3.2GHz)!®
VDDREF Current VDD =0.8V NA | 0.14 | 0.50 | uA/MHz
consumption
VDDPOST Current VDD =0.8V NA | 0.38 | 0.70 | uA/MHz
consumption
VDDHYV Power TYP=TT/25C/0.80V/1.80
consumption \Y,
(power-down MAX=FFG/85C/0.80v/1. | NA | 0.03 1 uA
mode) 80V
VDDREF Power TYP=TT/25C/0.80V/1.80
consumption \
(power-down MAX=FFG/85C/0.80v/1. | NA 10 100 uA
mode) 80V
VDDPOST Power TYP=TT/25C/0.80V/1.80
consumption \
(power-down MAX=FFG/85C/0.80v/1. | NA 4 160 uA
mode) 80V
Notes:
@ REFDIV is the input divider value;
@ FBDIV is the feedback divider value;
® POSTDIV is the output divider value.
3.6 Electrical Characteristics for USB 2.0 Interface
Table 3-6 Electrical Characteristics for USB 2.0 Interface
Parameters I Symbol I Test condition ‘ Min | Typ ‘ Max | Unit
Transmitter
Classic mode (Vout = 0 or 40 45 50 ohms
Output resistance ROUT 3.3V)
HS mode (Vout = 0 to 800mV) 40 45 50 ohms
Output Capacitance couTt seen from D+ or D- NA 2.0 NA pF
Classic (LS/FS) mode 1.3 1.65 2.0 Y
Output Common Mode Voltage VM
HS mode 0.1 0.2 0.3 Vv
Classic (LS/FS); Io=0mA 2.97 3.3 3.63 \
Differential output signal high VOH Classic (LS/FS); Io=6mA 2.67 3.0 3.40 \Y
HS mode; Io=0mA 360 400 440 mV
Classic (LS/FS); Io=0mA NA NA 0.1 \
Differential output signal low VOL Classic (LS/FS); Io=6mA 0.24 0.27 0.30 \%
HS mode; Io=0mA NA NA 10 mV
Receiver
High input level VIH 2.90 NA 3.63
Low input level VIL NA NA 0.1 \%
Classic mode 200 NA NA mV
Receiver sensitivity RSENS
HS mode 50 NA NA mV
Receiver common mode RCM Classic mode 0.8 1.65 2.5 \%
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HS mode (differential and
squelch comparator) 0 NA 03 v
HS mode (disconnect
comparator) 0 NA 0.5 v
Input capacitance (seen at D+ or D-) NA 2.0 NA pF
Squelch threshold 100 NA 150 mV
Disconnect threshold 525 NA 625 mV
. 0.8V
High output level VOH DDA VDDA Y
Low output level VOL AGND 0.2 V
Power supply voltage VDDA 0.72 0.80 0.88 Y

Note: Typical values are measured based on condition: VDDA=0.8V, VCCA18=1.8V,

VCCA33=3.3V, Temp=25TC

3.7 Electrical Characteristics for DDR IO
Table 3-7 Electrical Characteristics for DDR 10

Parameters Symbol Test condition Min | Typ | Max | Unit
DDR IO Input leakage current, o
@DDR3 mode SSTL mode, unterminated @ 1.5V, 125°C uA
DDR 10 Input leakage current @ 1.35V, 125°C nA
@DDR3L mode P 9 3V,
DDR IO 9
@LPDDR3 mode Input leakage current @ 1.2V, 125°C nA
DDR IO .
@DDR4 mode Input leakage current @ 1.2V, 125°C uA
DDR IO o
@LPDDR4 mode Input leakage current @ 1.1V, 125°C uA
3.8 Electrical Characteristics for TSADC
Table 3-8 Electrical Characteristics for TSADC
Parameters Symbol Test condition Min Typ Max Unit
Temperature Resolution NA +/-5 NA °C
Temperature Range -40 125 °C
Analog power ICCA AVDD18 NA 180 NA uA
Digital power ICCD DVDD@VTDC mode NA 3 NA uA
Clock Frequency Fclk Fclk 2 4 6 MHz
Power Down Current from Analog IOFFA AVDD18 Power down NA 3 NA uA
Power Down Current from Digital IOFFD DVDD power down NA 5 NA uA
3.9 Electrical Characteristics for SARADC
Table 3-9 Electrical Characteristics for SARADC
Parameters Symbol Test condition Min Typ Max Units
Resolution NA 10 NA bits
Effective Number of Bit ENOB NA TBD NA bits
Differential Nonlinearity DNL NA +/-1 NA LSB
Integral Nonlinearity INL -2 NA +2 LSB
Input Voltage Range VIN 0 NA 1.8 \%
Input Capacitance CIN NA 6 NA pF
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Sampling Rate fs NA NA 1 Msps
Analog power IAVDD Fs= 1Msps NA TBD NA uA
Digital power IVDD Fs= 1Msps NA TBD NA uA
Power Down Current from Analog IAVDD Power down NA TBD NA uA
Power Down Current from Digital IVDD Power down NA TBD NA uA
3.10 Electrical Characteristics for MIPI DPHY TX
Table 3-10 Electrical Characteristics for MIPI DPHY TX
Parameters Symbol Test condition Min Typ Max Units
HS TX static common-mode Vemtx 150 200 250 mV
Vcmtx mismatch when output is
Differential-1 or Differential-0 Avemtx(1,0) NA NA > mv
HS Transmit differential voltage Vod 140 200 270 mV
Vod mismatch when output is
Differential-1 or Differential-0 AVod & NA 14 mv
HS output high voltage Vohhs NA NA 360 mV
Single ended output impedance Zos 40 50 62.5 Ohm
Si_ngle ended output impedance AZ0s NA NA 10 %
mismacth
The venin output high level Voh 1.08 1.2 1.32 \
The venin output low level Vol -50 NA 50 mV
Output impedance of LP Zolp 110 NA NA Q
3.11 Electrical Characteristics for MIPI DPHY RX
Table 3-11 Electrical Characteristics for MIPI DPHY RX(for MIPI mode)
Parameters Symbol Test condition Min Typ Max Units
Common-mode voltage HS receive Vemmx(de) 70 300 mv
mode
<=1.5Gbps 70 mV
Differential input high threshold Vidth
>1.5Gbps 40 mV
<=1.5Gbps -70 NA NA mV
Differential input low threshold Vidtl
>1.5Gbps -40
Single-ended input high voltage Vihhs NA NA 460 mV
Single-ended input low voltage Vilhs -40 NA NA mV
Single-ended threshold for HS | . . o NA NA 450 mv
termination enable
Differential input impedance Zid 80 100 125 Q
Thevenin output high level Voh 1.08 1.2 1.32 Y
Thevenin output low level Vol -50 50 mV
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Parameters Symbol Test condition Min Typ Max Units

Though no maximum

value for Zolp is

specified, the LP
Output impedance of LP transmitter | Zolp transmitter output 110 Q

impedance shall ensure

that the TRLP/TFLP

specification is met

<=1.5Gbps 880 NA NA mV
Logic 1 input voltage Vih

>1.5Gbps 740 NA NA mV
Logic O input voltage, not in ULP Vil NA NA 550 mv
state
Logic O input voltage, ULP state Vil-ulps NA NA 300 mV
Input hysteresis Vhyst 25 NA NA mV

Table 3-12 Electrical Characteristics for MIPI DPHY RX(for LVDS mode)
Parameters Symbol Test condition Min Typ Max Units
Common-mode voltage HS receive Vemrx(de) 0.9 NA 1.32 Vv
mode
Differential input high threshold Vidth <=1.5Gbps NA NA 70 mV
Differential input low threshold Vidtl <=1.5Gbps -70 NA NA mV
Single-ended input high voltage Vihhs NA NA 1.5 \
Single-ended input low voltage Vilhs -40 NA NA mV
Differential input impedance Zid 80 100 125 Q
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Chapter 4 Thermal Management

4.1 Overview

For reliability and operability concerns, the absolute maximum junction temperature has to
be below 125°C.

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

Table 4-1 Thermal Resistance Characteristics

Parameter Symbol Typical Unit
Junction-to-ambient thermal resistance 054 33.3 (°c/w)
Junction-to-board thermal resistance 0;8 7.3 (°C/W)
Junction-to-case thermal resistance 0;c 3.7 (°C/W)

Note: The testing PCB is 4 layers, 45mmx45mm, 1mm thickness, Ambient temperature is 25 C.
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