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About This Document

About This Document

Purpose

The document describes features of each module, pin/signal characteristics, voltage range, interface timing, thermal
and package, and packing of T507, T507-H, T507-NH, T507-R, T517, T517-H, and T517MO00X0000. For details about
register descriptions of each module, see the Allwinner_T5_Series_User_Manual.

A CAUTION

The document defines the devices: T507, T507-H, T507-NH, T507-R,I517, T517-H, and T517M00X0000.
Unless other stated, their contents are consistent.

Intended Audience
The document is intended for:

*  Hardware designers and maintenance personnel for electronics
e Sales personnel for electronic parts and components

Revision number definition

This document is released based on the verifications in small volume production. The information-in this document may
be modified, calibrated and supplemented hereafter.

All statements, information and recommendations in this document do not constitute any express or implied
representation or warranty (including, but not limited to, the warranties of fitness for a particular purpose,
merchantability, non-infringement, and accuracy and completeness of the document). Allwinner shall not be liable for
any person's use of such information or/and this document.

If you have any questions about the document, please contact us to confirm and obtain the latest version.Symbol

Conventions

Conventions
Symbol Conventions

The symbols that may be found in this document are defined as follows.

Symbol

Description S S

A WARNING

A warning means that injury or death is possible if the instructions are not
obeyed.

A CAUTION

A caution means that damage to equipment is possible.

1]

— NOTE

Provides additional information to emphasize or supplement important points of
the main text.

Table Content Conventions

The table content conventions’that may be found in this document are defined:as follows.

Symbol ' Aq‘f\\)

Description R

The cell is blank.

Numerical Conventions

The expressions of data capacity, frequency, and data rate are described as follows.

[ Type

| symbol | value <

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. 11
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1K 1024
Data capacity 1M 1,048,576
1G 1,073,741,824
1k 1000
Frequency, data rate M 1,000,000
1G 1,000,000,000
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Overview

1. Overview

T5 Series is a high-performance quad-core Cortex™-A53 platform SoC. The chip family integrates Cortex™-A53 quad-core CPU,.G31 MP2 GPU, 32-bit DDR3/LPDDR3/DDR4/LPDDR4
DRAM, multi video output interfaces (RGB/2*LVDS/HDMI/CVBS OUT), and multi video input interfaces (MIPI CSI/BT656/BT1120). The chip family supports H.265 decoder, VP9
decoder, AVS2 decoder, H.264 encoder, DI, 3D noise reduction, SmartColor system, and keystone correction module, which provides smooth user experience and professional
visual effect.

The main differences among T507, T507-H, T507-NH, T507-R, T517, T517-H, and T517MO00X0000 are summarizedin Table 1-1.

Table 1-1. Device Difference Details

‘Contents T507 T507-H T507-NH T507-R T517 T517-H TSWOOXOOOO
Reliability Grade Industrial Industrial Industrial Industrial Automotive Automotive Automotive
4*A53 4*A53 4*A53 4*A53 4*A53 4*A53 4*A53
CPU Upto 1.4 GHz Upto 1.4 GHz Upto 1.4 GHz Upto 1.5 GHz Upto 1.5 GHz Up to 1.5 GHz Up to 1.4 GHz
1024KB L2 Cache | 1024KB L2 Cache 1024KB L2 Cache | 256KB L2 Cache 256KB L2 Cache 256KB L2 Cache 1024KB L2 Cache
HDMI Not support Support Support Not support Not support Support Not support
PMU AXP853T AXP853T AXP853T AXP853T AXP858B AXP858B AXP858B
Up to 4K@30fps | Up to 4K@30fps Up to | Up to 4K@30fps | Up to 4K@30fps | Up to.4K@30fps | Up to 4K@30fps
Video Decoding 4096x2304 @60f
ps
HDMI (only for./ Up to 4K@30fps 4096x2160@60f | / / Up to 4K@30fps | /
T507-H/ T507-NH/ ps
T517-H)
Supports independent configuration of ‘each channel into | Support all channels to be configured in progressive or | Supports
progressive or interlaced reception mode. interlaced reception mode simultaneously. independent
configuration of
NCSI each <channel into
progressive or
interlaced reception
mode.
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2. Features

2.1. CPU Architecture

e Quad-core ARM Cortex™-A53 processor

e  Power-efficient ARM v8 architecture

. 32 KB L1 I-cache + 32 KB L1 D-cache per core

e 64 and 32bit execution states for scalable high performance

e  Trustzone technology:supported

e Supports NEON Advanced SIMD instruction for acceleration of media:and signal processing functions
e  Large Physical Address Extensions (LPAE)

e VFPv4 Floating Point Unit

2.2. GPU Architecture

e - G31MP2
e Supports OpenGL ES 1.0/2.0/3.2, Vulkan 1.1, OpenCL 2.0

2.3. Memory Subsystem

2.3.1. Boot ROM

e On-chip memory
e Supports system boot from the following devices:
- SD/eMMC (SMHCG, SMHC2)
- Nand Flash
- SPI Nor Flash
- SPI Nand Flash
e Supports secure boot and normal boot
e  Supports mandatory upgrade process through SMHCO and USB
e Secure brom supports load only certified firmware
e _‘Secure brom ensures that the secure boot is a trusted environment
e Supports cryptographic algorithms: AES-128, SHA-256, RSA-2048, RSA-4096 (only for T507-R), DES

2.3.2. SDRAM

e  32-bit DDR4/DDR3/DDR3L/LPDDR3/LPDDR4 interface

e  Maximum 792 MHz working frequency for DDR4

e Maximum 792 MHz working frequency for DDR3/DDR3L
e  Maximum 792 MHz working frequency for LPDDR3

e Maximum 792 MHz working frequency for LPDDR4

o Memory capacity up'to 4 GB

2.3.3. NAND Flash

e Compliant with ONFI 2.0 and Toggle 2.0

o Up to 80-bit ECC per 1024 bytes

e _Supports 1K/2K/AK/8K/16K/32K bytes page size
o Up to 8-bit data bus width
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e Supports 2 chip selects, and 2 ready_busy signals
e Supports SLC/MLC/TLC flash and EF-NAND
e Supports SDR/Toggle DDR/ONFI DDR NAND interface

2.3.4. SMHC

e  Three SD/MMC host controller (SMHC) interfaces
e SMHCO controls the devices that comply with the Secure Digital (SD3.0)
- 4-bit bus width
- SDR mode 50 MHz@3.3V 10 pad
- SDR mode 150 MHz@1.8V |0 pad
- DDR mode 50 MHz@3.3V 10 pad
e SMHC1 controls the devices that comply with the Secure Digital Input/Output (SDIO3.0)
- 4-bit bus width
- SDR mode 50MHz@3.3V 10 pad
- SDR mode 150 MHz@1.8V 10 pad
- DDR mode 50 MHz@3.3V IO pad
e SMHC2 controls the devices that comply with the Multimedia Card (eMMC5.0)
- 8-bit bus width
-~ ~SDR mode 50 MHz@3.3V 10 pad
- SDR mode 150 MHz@1.8V 10 pad
- DDR mode 50 MHz@3.3V IO pad
- DDR mode 100 MHz@1.8V |0 pad
e Supports hardware CRC generation and error detection
e Supports block size of 1 to 65535 bytes

2.4. Video Engine

2.4.1. Video Decoding

e Supports video decoding up to 4096x2304@60fps (only for T507-NH) or 4K@30fps (for other modules)
e Supports multiformats:
e - H.265 Mainl0@L5.1 up to 4096x2304@60fps (only for T507-NH) or 4K@30fps (for other modules)
- VP9 Profile 2 up to 4096x2304 @30fps (only for T507-NH) or 4K@30fps (for other modules)
- AVS2 JiZhun 10bit Profile up to 4096x2304@60fps(only for T507-NH) or 4K@30fps (for other modules)
-~ H.264 BP/MP/HP@L4.2 up to 4096x2304@30fps
-~ H.263 BP up to 1080p@60fps
- MPEG-4 SP/ASP@L5 up to 1080p@60fps
- MPEG-2 MP/HL up to 1080p@60fps
- MPEG-1 MP/HL up to 1080p@60fps
- Xvid up to 1080p@60fps
- Sorenson Spark up to 1080p@60fps
- VP8 up to 1080p@60fps
- AVS/AVS+ Jizhun Profile up to 1080p@60fps
- WMV9/VC1 SP/MP/AP up to 1080p@60fps
- JPEG JFIF file format up to 4K@15fps

2.4.2. Video Encoding

e  H.264 BP/MP/HP

e H.264 supports I/P frame, and only supports single reference frame

e  MIJPEG/JPEG baseline

e  Maximum 16-megapixel (4096 x 4096) resolution for H.264 encoding
e < H.264 encoding capability: 4K@25fps

e JPEG snapshot performance of 1080p@60fps independently
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e  Supportsthe constant bit rate (CBR)/variable bit rate (VBR) bit rate control mode, ranging from 256 kbit/s to 100
Mbit/s
e Encoding of eight regions of interest (ROIs)

2.5. Video and Graphics
2.5.1. Display Engine (DE)

N Output size up to 4096 x 2048
e Six configurable alpha blending channels
*  Four overlay layers in each channel, and has an independent scaler
. Potter-duff compatible blending operation
e Supports AFBC buffer
e Input format: semi-planar YUV422/YUV420/YUV411/P010/P210’and planar YUV422/YUV420/YUV411,
ARGB8888/XRGB8888/RGB888/ARGB4444/ARGB1555/RGB565
*  Frame Packing/Top-and-Bottom/Side-by-Side Full/Side-by-Side Half 3D format data
*  Supports 10-bit processing path for HDR video
*  Supports SDR/HDR10/Hybrid-log gamma EOTF and color space conversion
e Supports SmartColor™ 3.3 for excellent display experience
- . ‘Adaptive detail/edge enhancement
- Adaptive color enhancement and fresh tone protection
- Adaptive contrast enhancement
- Adaptive de-noising for compression noise or mosquito noise with YUV420/422 input
*  Supports write back only for high efficient dual display and miracast
*  Supports output format YUV444/YUV422/YUV420/RGB444 for 10/8bit

2.5.2. De-interlacer (DI)

*  Supports off-line processing mode only

*  Supports 8-bit NV12/NV21/YV12 and planar YUV422/planar YUV422 UV-combined input data format

*  Supports 8-bit NV12/NV21/YV12 and planar YUV422/planar YUV422 UN-combined output data format for DIT, and
YV12/planar YUV422 output data format for TNR

*  Supports video'resolution from 32 x 32 to 2048 x 1280 pixel

e Supports weave/pixel-motion-adaptive de-interlace method

*  Supports temporal noise reduction function

e Supports film mode detection with video-on-film detection

o Performance: Module clock 150 MHz for 1080p@60Hz

2.5.3. Graphic 2D (G2D)

*  Supports layer size up to 2048 x 2048 pixels

e Supports input/output formats: YUV422 (semi-planar and planar format)/YUV420 (semi-planar and planar
format)/P010/P210/P410/Y8/ARGB8888/XRGB8888/RGBS8S/ARGB4444/ARGB1555/ARGB2101010 and RGB565

e Supports horizontal and vertical flip, clockwise 0/90/180/270 degree rotate

2.6. System Peripherals

2.6.1. Timer

e The timer module implements the timing and counting functions, including Timer0O, Timerl, Watchdog and AVSO0,
AVS1
e  TimerO and Timerl for system scheduler counting

= Configurable 8 prescale factors

- Programmable 32-bit down timer
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- Supports two working modes: continue mode and single.count mode

- Generates an interrupt when the count is decreasedto 0

1 Watchdog for transmitting a reset signal to reset the entire system after an exception occurs in the system
-~ Supports 12 initial values to configure

- Generation of timeout interrupts

- Generation of reset signal

- Watchdog restart the timing

2 AVS counters (AVSO and AVS1) for synchronizing video and audio in the player
- Programmable 33-bit up timer

- Initial value can be updated anytime

- 12-bit frequency divider factor

- Pause/Start function

2.6.2. High Speed Timer

One high speed timer with 56-bit counter

Configurable 5 prescale factor

Clock source is synchronized with AHB1 clock, much more accurate than other timers
Supports 2 working modes: continuous mode and single'mode

Generates an interrupt when the count is decreased to 0

2.6.3. RTC

Provides a 16-bit counter for counting day, 5-bit counter for counting hour, 6-bit counter for counting minute, 6-bit
counter for counting second

External connect a 32.768 kHz low-frequency oscillator for count clock

Supports one solution without low-frequency crystal, a precise 32.768 kHz counter clock can be generated by using
HOSC to calibrate the internal RC clock

Configurable initial value by software anytime

Periodically alarm to wakeup the external devices

16 general purpose‘registers for storing power-off information

2.6.4. GIC

Supports 16 Software Generated Interrupts (SGls), 16 Private Peripheral Interrupts (PPls) and 160 Shared
Peripheral Interrupts (SPIs)

Enabling, disabling, and generating processor interrupts from hardware interrupt

Interrupt masking and prioritization

2.6.5. DMA

Up to 16-channel DMA

Interrupt generated for each DMA channel

Flexible data width of 8/16/32/64-bit

Supports linear and 10 address modes

Supports data transfer types with memory-to-memory, memory-to-peripheral, peripheral-to-memory,
peripheral-to-peripheral

Supports transfer with linked list

DRQ response includes wait mode and handshake mode

DMA channel supports pause function

2.6.6. CCU

13 PLLs
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*  One on-=chip RC oscillator

e  Supports one external 24 MHz DCXO and one external 32.768 kHz oscillator

e Supports clock configuration and clock generated for corresponding modules

e - Supports software-controlled clock gating and software-controlled reset for corresponding modules

2.6.7. Thermal Sensor Controller

e  Temperature accuracy: +3°C from 0°C to +100°C, £5°C from -25°C to +125°C

e Supports over-temperature protection interrupt and over-temperature alarm interrupt

e Averaging filter for thermal sensor reading

e  Four thermal sensors: sensorQ located in the GPU, sensorl located in the VE, sensor2 located in the CPU and
sensor3 located in the DDR

2.6.8. CPU Configuration

Capable of CPU reset, including core reset, debug circuit reset, etc

Capable of other CPU-related control, including interface control and CP15 control
Capable of checking CPU status, including idle status, SMP status, and interrupt status, etc
Including CPU debug control and status register

2.6.9. IOMMU

e Supports virtual address to physical address mapping by hardware implementation

e  Supports DE, DI, VE_R, VE, CSIO, CSI1, G2D parallel address mapping

e  Supports DE, DI, VE_R, VE, CSIO, CSI1, G2D bypass function independently

e Supports DE, DI, VE_R, VE, CSIO, CSI1, G2D prefetch independently

o Supports DE, DI, VE_R, VE, CSIO, CSI1, G2D interrupt handing mechanism independently
e Supports 2 levels TLB (levell TLB for special using, and level2 TLB for sharing)

e Supports TLB Fully cleared and Partially disabled

e Supports trigger PTW behavior when TLB miss

e Supports checking the permission

2.7. Image Input
*  Supports 1 serial interface(MIPI) + 1 parallel interface
* _ Supports image crop function
¢ Parallel interface
- Supports 8-bit DC interface
- Supports BT656, BT601, BT1120 interface
- Supports ITU-R BT.656 time-multiplexed format up to 4*720p@30fps in DDR sample mode
- Supports progress and interleave video input
- Maximum video capture resolution for parallel interface to 5SM@15fps or 1080p@30fps
- Maximum pixel clock for parallel to 148.5 MHz
. MIPI interface
- Supports MIPI Version 1.0
- Upto 1.0Gbps/Lane
- Maximum video capture resolution for serial interface up to 8M@30fps or 4*1080p@25fps
- Supports interlaced mode
*  Camera control interface
- Compatible with i2c transmission in 7 bit slave ID + 1 bit R/W
- Automatic transmission
- ~0/8/16/32 bit register address supported
-~ 8/16/32 bit data supported
- 64bytes-FIFO input CCI data supported
- Synchronized with CSI signal and delay trigger supported
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- Repeated transmission with sync signal supported

2.8. Video Output
2.8.1. TCON_LCD

*  RGBinterface with DE/SYNC mode, up to 1920 x 1080@60fps
¢ Serial RGB/dummy RGB interface, up to 800 x 480@60fps
* i8080 interface, up to 800 x 480@60fps
e  BT656 interface, up to 1280 x 720@60fps or 1920 x 1080@30fps
*  Supports RGB888, RGB666 and RGB565 with dither function
*  Supports Gamma correction with R/G/B channel independence
e Supports dual link LVDS.nterface
- Dual link up to 1920 x 1080@60fps
- Single link upto 1366 x 768@60fps
- LVDS pins are multiplexed with that of RGB

2.8.2. TCON_TV

*  Supports 10-bit pixel depth YUV422/YUV420, HV format output up to 4096x2160@ 60fps
*_“Supports 8-bit pixel depth YUV444, HV format output up to 4096x2160@60fps

2.8.3. TVE

e Supports 1-ch TV CVBS output
e  Supports NTSC and PAL mode
e  Plug status auto detecting

2.8.4. HDMI

*  Supports HDML.1.4 and HDMI 2.0
. Compatible with HDCP 2.2 and HDCP 1.4
e Supports up to 4096x2160@60fps (only for T507-NH) or 4K@30fps (for other modules)
*  Supports DDC and SCDC
* Integrated CEC hardware engine
*  Video support
- 2D Video: 4K/1080P/10801/720P/576P/480P/5761/480I
- 3D Video: 4K/1080P/720P/576P/480P
- Supports RGB888/YUV444/YUV422/YUV4A20 output
- Color depth: 8/10-bit
- HDR10: compliant with CTA-861.3 and SMPTE ST 2048
*  Audio support
- Uncompressed audio formats: IEC60985 L-PCM audio samples, up to 192 kHz
- Compressed audio formats: IEC61937 compressed audio, up to 1536 kHz

1]

— NOTE
HDMI is only for T507-H/T507-NH/T517-H.

2.9. Audio Subsystem

2.9.1. Audio Codec

e < Two audio digital-to-analog (DAC) channels
- Supports 16-bit and 20-bit sample resolution
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- 8kHz to 192 kHz DAC sample rate
- 9512dB SNR@A-weight, -80+3dB THD+N, output Level more than 0.55Vrms
e One audio output:
=" One differential LINEOUTP/N or single-ended LINEOUTL/R output
e Supports Dynamic Range Controller adjusting the DAC playback
e One 128x24-bits FIFO for DAC data transmit
. Programmable FIFO thresholds
o DMA and Interrupt support

2.9.2. Audio HUB

e  OneAudio HUB

e  Supports 2 Digital Audio MIXER (DAM)

e Supports 3 12S/PCMr interfaces for connecting external devices, and 1:125/PCM for connecting internal HDMI (Only
for T507-H/T507-NH/T517-H)

e Supports Left-justified, Right-justified, Standard 12S mode, PCMmode, and TDM mode

e 12S modesupports 8 channels, and 32-bit/192kbit sample rate

e 12S and TDM modes support maximum 16 channels, and 32-bit/96kbit sample rate

2.9.3. DMIC

e Supports maximum 8 digital PDM microphones
e  Supports sample rate from 8 kHz to 48 kHz

2.9.4. One Wire Audio (OWA)

e OneOWATX

e  |EC-60958 transmitter functionality

e Compliance with S/PDIF Interface

e Supports channel status insertion for the transmitter
e  Hardware parity-generation on the transmitter

e One 128x24bits TXFIFO for audio data transfer

e  Programmable FIFO thresholds

o Interrupt and DMA support

e  Supports 16-bit, 20-bit and 24-bit data formats

2.10. Security Engine

2.10.1. Crypto Engine (CE)

e Supports Symmetrical algorithm: AES, DES, TDES, XTS
- ECB, CBC, CTS, CTR, CFB, OFB, CBC-MAC mode for AES
- 128/192/256-bit key for AES
- 256-bit, 512-bit key for XTS
- ECB, CBC, CTR, CBC<MAC mode for DES/TDES

e Supports Hash algorithm: MD5, SHA, HMAC
- SHA1, SHA224; SHA256, SHA384, SHA512 for SHA
- HMAC-SHAT, HMAC-SHA256 for HMAC
- MD5, SHA, HMAC are padded using hardware

e  Supports’ Asymmetrical algorithm: RSA, ECC
- RSA supports 512/1024/2048/4096-bit width
- ECC supports 160/224/256/384/521-bit width

e . Supports 160-bit hardware PRNG

e Supports 256-bit hardware TRNG
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Internallembedded DMA to do data transfer

Supports secure and non-secure interfaces respectively

Supports task chain mode for each request. Task or task chain are executed at request order
8 scatter group (sg) are supported for both input-and output data

DMA has multiple channels, each channel corresponds one suit of algorithm

2.10.2. Security ID

Supports 2 Kbits EFUSE for chip ID and security application
EFUSE has secure zone and non-secure zone

2.10.3. Secure Memory:Control (SMC)

The SMC is always secure, only secure CPU can access the SMC
Set secure area of DRAM

Set secure property that Master accesses to DRAM

Set DRM area

Set whether DRM master can access to DRM area or not

2.10.4. Secure Peripherals Control (SPC)

The SPC is always secure, only secure CPU can access the SPC
Set secure property of peripherals

2.11. External Peripherals

2.11.1. USB

One USB 2.0 OTG (USBO0), with integrated USB 2.0 analog PHY

- Compatible.with USB2.0 Specification

- Supports High-Speed (HS, 480 Mbit/s), Full-Speed (FS, 12 Mbit/s) and Low-Speed (LS, 1.5 Mbit/s) in host mode

- Supports High-Speed (HS, 480 Mbit/s), Full-Speed (FS, 12 Mbit/s) in device mode

- Compatible with Enhanced Host Controller Interface (EHCI) Specification, Version 1.0, and the Open Host
Controller Interface (OHCI) Specification, Version 1.0a for host mode

-~ Up to 8 User-Configurable Endpoints (EPs) for Bulk, Isochronous and Interrupt bi-directional transfers

- Supports (4 KB+64 Bytes) FIFO for all EPs (including EPO)

- Supports point-to-point and point-to-multipoint transfer in both host and peripheral mode

Three USB 2.0 HOST (USB1, USB2, USB3), with integrated USB 2.0 analog PHY

- Compatible with Enhanced Host Controller Interface (EHCI) Specification, Version 1.0, and the Open Host
Controller Interface (OHCI) Specification, Version 1.0a.

- Supports High-Speed (HS, 480 Mbit/s), Full-Speed (FS, 12 Mbit/s) and Low-Speed (LS, 1.5 Mbit/s) device

- Only USB2 supports USB standby

2.11.2. EMAC

Two EMAC interfaces for connecting external Ethernet PHY

- EMACO: 10/100/1000 Mbps Ethernet port with RGMII and RMitinterfaces

- EMAC1:10/100 Mbps Ethernet port with RMII interface

- EMACO and EMAC1 can be used at the same time

Compliant with IEEE 802.3-2002 standard

Supports both full-duplex and half-duplex operation

Supports MDIO

Programmable frame length to support Standard or Jumbo Ethernet frames with sizes up to 16 KB
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*  Supportsa variety of flexible address filtering modes

e  Separate 32-bit status returned for transmission and reception packets

*  Optimization for packet-oriented DMA transfers with frame delimiters

e - Supports linked-list descriptor list structure

U Descriptor architecture, allowing large blocks of data transfer with minimum CPU intervention; each descriptor
can transfer up to 4 KB of data

o Comprehensive status reporting for normal operation and transfers with errors

* 4 KB TXFIFO for transmission packets and 16 KB RXFIFO for reception packets

. Programmable interrupt options for different operational conditions

2.11.3. UART

. Up to 6 UART controllers (UARTO, UART1, UART2, UART3, UART4, UART5)

o UARTO, UARTS: 2-wire; UART1, UART2, UART3,UART4: 4-wire

e 2-wire UART can‘be used for printing; 4-wire UART can be used forflow control
e  Compatible with industry-standard 16550 UARTs

e  Capable of speed up to 4 Mbit/s

e  Supports’5 to 8 data bits and 1/1.5/2 stop bits

e  Supports DMA controller interface

e  Supports software/hardware flow control

e < Supports IrDA 1.0 SIR

2.11.4. SPI

. Up to 2 SPI controllers (SPI0, SPI1)

e  Full-duplex synchronous serial interface

e  Master/slave configurable

e  Mode0~3 are supported for both transmit and receive operations

e Two 64 bytes FIFO for bath transmit and receive data

e  Polarity and phase ofthe Chip Select (SPI-CS) and SPI Clock (SPI-CLK) are‘configurable

o Interrupt or DMA support

e Supports 3-wiref4-wire SPI

e  Supports programmable serial data frame length: 1-bit to 32-bit

e  Supports Standard SPI, Dual-Output/Dual-Input SPI, Dual 10°SPI, Quad-Output/Quad-Input SPI

2.11.5. Two Wire Interface (TWI)

o Up to 6 TWI controllers (TWIO, TWI1, TWI2, TWI3, TWI4, S_TWIO0)

e  Software-programmable for slave or master

. Supports repeated START signal

e Multi-master system supported

e  Allows 10-bit addressing transactions

e  Performs arbitration and clock synchronization

e Own address and General Call address detection

. Interrupt on address detection

e Supports Standard mode>(up to 100 kbit/s) and Fast mode (up to 400 kbit/s)
e Allows operation from'a wide range of input clock frequency

e TWIdriver supports packet transmission and DMA when TWI worksin Master mode

2.11.6. CIR Receiver

Full physical layer implementation
e Supports NEC format infrared data
e Supports CIR for remote control or wireless keyboard
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64x8 bits FIFO for data buffer
Sample clock up to 1 MHz

2.11.7. PWM

6 PWM channels(3 PWM pairs: PWMO01, PWM23, PWM45)

Supports pulse, cycle and complementary pair output

Supports capture input

Programming deadzone output

Build-in the programmable dead-time generator, controllable dead-time

Three kinds of output waveform: continuous waveform, pulse waveform and complementary pair
Output frequency range: 0-24 MHz/100 MHz

Various duty-cycle: 0-100%

Minimum resolution: 1/65536

Interrupt generation of PWM output and capture input

2.11.8. Low Rate ADC (LRADC)

One LRADC input channel

6-bit resolution

Sample rate up to 2 kHz

Supports hold Key and general Key

Supports normal, continue and single work mode

Power supply voltage: 1.8 V, power reference voltage: 1.35 V, analog input and detected voltage range: O to LEVELB
(the maximum value is 1.266 V)

2.11.9. General Purpose ADC (GPADC)

12-bit resolution

8-bit effective successive approximation register (SAR) type A/D converter
Power referencevoltage: 1.8 V, analog input voltage range: 0 to 1.8V
Maximum sampling frequency: 1 MHz

Supports three operation modes

- Single conversion mode

- Continuous conversion mode

- ~Burst conversion mode

2.11.10. Transport Stream Controller (TSC)

Supports SP1/SSI interface, interface timing parameters are configurable
32 channels PID filter for each TSF

Supports multiple transport stream packet (188, 192, 204) format
Hardware packet synchronous byte error detecting

Hardware PCR packet detecting

64x16-bits FIFO for TSG,.64x32-bits FIFO for TSF

Configurable SPI transport stream generator for streams in DRAM memaory
Supports DVB-CSA V1.1, DVB-CSA V2.1 Descrambler

2.12. Package

TFBGA421 balls, 0.65 mm ball pitch, 0.35 mm ball size, 15 mm x 15 mm body
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Figure 3-2 shows the typical application diagram of the T5 Series.
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Figure 3-2. T5 Series Typical Application Diagram
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4. Pin Description

4.1. Pin Quantity

Table 4-1 lists the pin quantity of the T5 Series.

Table 4-1. Pin Quantity

Pin Type Quantity
I/0 275
Power 44
Ground 92

DDR Power 10

Total 421

4.2. Pin Characteristics

Table 4-2 lists the characteristics of the T5 Series pins from the following seven aspects.

[1].Ball#: Package ball numbers associated with each signals.
[2].Pin Name: The name of the package pin.

[3].Type: Denotes the signal direction

I (Input),
O (Output),

I/0 (Input/Output),
OD (Open-Drain),

A (Analog),

Al (Analog Input),
AO (Analog Output),

P (Power),
G (Ground)

[4].Ball Reset State: The state of the terminal at reset. PU: pull up; PD:'pull down; Z: high impedance.
[5].Pull Up/Down: Denotes the presence of an internal pull-up.-or pull-down resistor. Pull-up and pull-down resistors
can be enabled or disabled by software.
[6].Default Buffer Strength: Defines default drive strength of the associated output buffer. The maximum drive strength
of each GPIO is 6 mA.
[7].Power Supply: The voltage supply for the terminal’s 10 buffers.

Table 4-2. Pin Characteristics

Balte IR R :taa“te[‘" . lPJ:I/IDown[” SD:'LanugI:h[‘” (mll?.\l)‘ffer ::;V;;m
SDRAM

AB17 SAO 0] z NA NA VCC_DRAM
V15 SA1 0] z NA NA VCC_DRAM
Y13 SA2 0] z NA NA VCC_DRAM
AA15 SA3 0] z NA NA VCC_DRAM
AB12 SA4 0] z NA NA VCC_DRAM
V12 SA5 0] z NA NA VCC_DRAM
W12 SA6 0] z NA NA VCC_DRAM
AC18 SA7 0] z NA NA VCC_DRAM
AB16 SA8 0] VA NA NA VCC_DRAM
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QQ Ball set| Pull Default Buffer| Po @Q
Ball#i‘QQ Pin Name'2 Type® State[‘“QQ Up/Downl®! | Strength!®! (mA) S “@Iym
AA18 SA9 0 Z NA NA VCC_DRAM
AC16 SA10 (0] Z NA NA VCC_DRAM
AA16 SA11 (0] Z NA NA VCC_DRAM
AA20 SA12 0 Z NA NA VCC_DRAM
W15 SA13 0 Z NA NA VCC_DRAM
AC12 SA14 (0] Z NA NA VCC_DRAM
Y12 SA15 0 Z NA NA VCC_DRAM
AB13 SA16 0] Z NA NA VCC_DRAM
u2 SDQO I/0 YA NA NA VCC_DRAM
ul sSDQ1 1/0 Z NA NA VCC_DRAM
V3 SDQ2 1/0 Z NA NA VCC_DRAM
V2 SDQ3 1/0 Z NA NA VCC_DRAM
AAl SDQ4 1/0 Z NA NA VCC_DRAM
Y2 SDQ5 1/0 YA NA NA VCC_DRAM
Y3 SDQ6 1/0 Z NA NA VCC_DRAM
AA2 sbDQ7 1/0 Z NA NA VCC_DRAM
AC3 SDQ8 1/0 VA NA NA VCC_DRAM
AB3 SDQ9 1/0 YA NA NA VCC_DRAM
AA3 sDQ10 1/0 Z NA NA VCC_DRAM
Va4 sSDQ11 1/0 Z NA NA VCC_DRAM
V5 sSDQ12 1/O Z NA NA VCC_DRAM
w4 SDQ13 1/O Z NA NA VCC_DRAM
W5 sSDQ14 1/0 Z NA NA VCC_DRAM
Y6 sSDQ15 1/O Z NA NA VCC_DRAM
AC4 sbDQ16 1/O Z NA NA VCC_DRAM
AB4 sbDQ17 1/0 Z NA NA VCC_DRAM
AA4 sDQ18 1/0 Z NA NA VCC_DRAM
V6 SDQ19 1/O Z NA NA VCC_DRAM
Y9 SDQ20 1/O Z NA NA VCC_DRAM
V10 SDQ21 1/0 Z NA NA VCC_DRAM
V9 SDQ22 1/O Z NA NA VCC_DRAM
W9 SDQ23 1/O Z NA NA VCC_DRAM
AC6 sSDQ24 1/0 YA NA NA VCC_DRAM
AB5 SDQ25 1/0 YA NA NA VCC_DRAM
AAS5 SDQ26 1/O Z NA NA VCC_DRAM
AB6 SDQ27 1/0 YA NA NA VCC_DRAM
AB8 SDQ28 1/0 YA NA NA VCC_DRAM
AB9 SbQ29 1/O Z NA NA VCC_DRAM
AC8 SDQ30 1/O Z NA NA VCC_DRAM
AA8 SDQ31 1/O YA NA NA VCC_DRAM
AB2 SbQMO 0] YA NA NA VCC_DRAM
W6 sbaMm1 o Z NA NA VCC_DRAM
W10 sSbQMm?2 0] Z NA NA VCC_DRAM
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QQ Ball set| Pull Default Buffer| Po @Q
Ball#i‘QQ Pin Name'2 Type® State[‘“QQ Up/Downl®! | Strength!®! (mA) S “@Iym
AA9 sSbQM3 0] Z NA NA VCC_DRAM
w1 SDQSOP 1/O Z NA NA VCC_DRAM
Y4 SDQS1P 1/O Z NA NA VCC_DRAM
V7 SDQS2P 1/0 Z NA NA VCC_DRAM
AB7 SDQS3P 1/0 Z NA NA VCC_DRAM
W2 SDQSON 1/O Z NA NA VCC_DRAM
Y5 SDQSIN 1/0 Z NA NA VCC_DRAM
w7 SDQS2N 1/0 Z NA NA VCC_DRAM
AA7 SDQS3N 1/O Z NA NA VCC_DRAM
V16 SACT 0 VA NA NA VCC_DRAM
AAl14 SBAO 0 Z NA NA VCC_DRAM
AA13 SBA1l (0] Z NA NA VCC_DRAM
AA19 SBGO 0 VA NA NA VCC_DRAM
AB19 SBG1 0 YA NA NA VCC_DRAM
AB11 SCKP 0 Z NA NA VCC_DRAM
AC11 SCKN 0 Z NA NA VCC_DRAM
AB14 SCKEO (0] Z NA NA VCC_DRAM
AC14 SCKE1 0 YA NA NA VCC_DRAM
V13 SCSO 0 VA NA NA VCC_DRAM
AC21 SCS1 0 z NA NA VCC_DRAM
AA17 SODTO (0] Z NA NA VCC_DRAM
AB20 SODT1 (0] Z NA NA VCC_DRAM
Y16 SRST 0 z NA NA VCC_DRAM
T16 SZ2Q Al z NA NA VCC_DRAM
R11,R12,R13,

T9,T10,T11, VCC_DRAM P NA NA NA NA
T12,T13,T14

T15 VDD18_DRAM P NA NA NA NA
GPIOA

D19 PAO 1/0 Z PU/PD 4 VCC_PA
D18 PA1 1/0 YA PU/PD 4 VCC_PA
E18 PA2 1/O Z PU/PD 4 VCC_PA
D17 PA3 1/O Z PU/PD 4 VCC_PA
Al8 PA4 1/0 YA PU/PD 4 VCC_PA
B18 PA5 1/O Z PU/PD 4 VCC_PA
D20 PA6 1/O Z PU/PD 4 VCC_PA
E20 PA7 1/0 YA PU/PD 4 VCC_PA
C19 PA8 1/0 YA PU/PD 4 VCC_PA
Cc20 PA9 1/O Z PU/PD 4 VCC_PA
B19 PA10 1/O PU PU/PD 4 VCC_PA
E17 PA11 1/O PU PU/PD 4 VCC_PA
F20 PA12 1/O Z PU/PD 4 VCC_PA
F17 VCC_PA P NA NA NA NA
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QQ Ball set| Pull Default Buffer| Po @Q
Ball#i‘QQ Pin Name'2 Type® State[‘“QQ Up/Downl®! | Strength!®! (mA) S “@Iym
GPIOC
G3 PCO I/0 PU/PD 4 VCC_PC
J5 PC1 I/0 PU/PD 4 VCC_PC
F3 PC2 1/0 PU/PD 4 VCC_PC
F2 PC3 1/0 PU PU/PD 4 VCC_PC
F1 PC4 1/O PU PU/PD 4 VCC_PC
K5 PC5 1/0 PU PU/PD 4 VCC_PC
K4 PC6 1/0 PU PU/PD 4 VCC_PC
M6 PC7 1/O PU PU/PD 4 VCC_PC
G2 PC8 1/0 VA PU/PD 4 VCC_PC
H3 PC9 1/O Z PU/PD 4 VCC_PC
H1 PC10 1/0 VA PU/PD 4 VCC_PC
J4 PC11 1/0 VA PU/PD 4 VCC.PC
3 PC12 1/O YA PU/PD 4 VCC_PC
12 PC13 1/O Z PU/PD 4 VCC_PC
K1 PC14 1/0 Z PU/PD 4 VCC_PC
K2 PC15 1/0 VA PU/PD 4 VCC_PC
K3 PC16 1/O YA PU/PD 4 VCC_PC
K7 VCC_PC P NA NA NA NA
GPIOD
D22 PDO 1/O Z PU/PD 4 VCC_PD
D21 PD1 1/O Z PU/PD 4 VCC_PD
Cc23 PD2 1/0 z PU/PD 4 VCC_PD
C22 PD3 1/O Z PU/PD 4 VCC_PD
B22 PD4 1/O Z PU/PD 4 VCC_PD
Cc21 PD5 1/0 z PU/PD 4 VCC_PD
B21 PD6 1/0 Z PU/PD 4 VCC_PD
A21 PD7 1/O Z PU/PD 4 VCC_PD
B20 PD8 1/O Z PU/PD 4 VCC_PD
A20 PD9 1/0 VA PU/PD 4 VCC_PD
H22 PD10 1/O Z PU/PD 4 VCC_PD
H21 PD11 1/O Z PU/PD 4 VCC_PD
G23 PD12 1/0 YA PU/PD 4 VCC_PD
G22 PD13 1/0 YA PU/PD 4 VCC_PD
G21 PD14 1/O Z PU/PD 4 VCC_PD
F22 PD15 1/0 YA PU/PD 4 VCC_PD
F21 PD16 1/0 YA PU/PD 4 VCC_PD
E23 PD17 1/O Z PU/PD 4 VCC_PD
E22 PD18 1/O Z PU/PD 4 VCC_PD
E21 PD19 1/O YA PU/PD 4 VCC_PD
K20 PD20 1/0 YA PU/PD 4 VCC_PD
G19 PD21 1/O Z PU/PD 4 VCC_PD
M20 PD22 1/0 Z PU/PD 4 VCC_PD
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QQ Ball set| Pull Default Buffer| Po @Q
Ball#i‘QQ Pin Name'2 Type® State[‘“QQ Up/Downl®! | Strength!®! (mA) S “@Iym
F19 PD23 1/0 Z PU/PD 4 VCC_PD
J19 PD24 1/O Z PU/PD 4 VCC_PD
K19 PD25 1/O Z PU/PD 4 VCC_PD
G20 PD26 1/0 Z PU/PD 4 VCC_PD
K18 PD27 1/0 Z PU/PD 4 VCC_PD
120 PD28 1/O Z PU/PD 4 VCC_PD
G18 VCC_PD P NA NA NA NA
F18 VCC_LVDS P NA NA NA NA
GPIOE
c3 PEO 1/0 VA PU/PD 4 VCC_PE
E6 PE1 1/O Z PU/PD 4 VCC_PE
D6 PE2 1/0 Z PU/PD 4 VCC_PE
D5 PE3 1/0 Z PU/PD 4 VCC_PE
E2 PE4 1/O YA PU/PD 4 VCC_PE
E3 PES 1/O Z PU/PD 4 VCC_PE
D2 PE6 1/0 Z PU/PD 4 VCC_PE
D1 PE7 1/0 Z PU/PD 4 VCC_PE
D3 PE8 1/O YA PU/PD 4 VCC_PE
C1 PE9 1/0 Z PU/PD 4 VCC_PE
C2 PE10 1/0 Z PU/PD 4 VCC_PE
B2 PE11 1/O Z PU/PD 4 VCC_PE
G6 PE12 1/O Z PU/PD 4 VCC_PE
G5 PE13 1/0 z PU/PD 4 VCC_PE
G4 PE14 1/O Z PU/PD 4 VCC_PE
F4 PE15 1/O Z PU/PD 4 VCC_PE
F5 PE16 1/0 Z PU/PD 4 VCC_PE
E5 PE17 1/0 Z PU/PD 4 VCC_PE
E4 PE18 1/O Z PU/PD 4 VCC_PE
D4 PE19 1/O Z PU/PD 4 VCC_PE
A3 PE20 1/0 Z PU/PD 4 VCC_PE
B3 PE21 1/O Z PU/PD 4 VCC_PE
F6 PE22 1/O Z PU/PD 4 VCC_PE
17 VCC_PE P NA NA NA NA
GPIOF

VCC_IO, or
T2 PFO 1/0 YA PU/PD 4 VCC:PLL
VCC_IO, or
T3 PF1 1/0 YA PU/PD 4 VCC:PLL
VCC_IO, or
R1 PF2 1/0 YA PU/PD 4 VCC:PLL
VCC_IO, or
R2 PF3 1/O PU PU/PD 4 VCC:PLL
R3 PF4 /0 z PU/PD 4 xEE:LOL'Lor
P3 PF5 1/0 Z PU/PD 4 VCC_IO, or
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Q<> Ball set| Pull Default Buffer| Po @Q

Ball#i‘QQ Pin Name'® Type® State[‘“QQ Up/Downl®! | Strength!®! (mA) S “@Iym
VCC_PLL

T4 PF6 /0 PU PU/PD 4 xgg:';ilor
GPIOG
B10 PGO 1/O Z PU/PD 4 VCC_PG
A9 PG1 1/0 PU PU/PD 4 VCC_PG
B9 PG2 1/O PU PU/PD 4 VCC_PG
Cc9 PG3 1/O PU PU/PD 4 VCC_PG
Cc8 PG4 1/0 PU PU/PD 4 VCC_PG
B8 PG5 1/O PU PU/PD 4 VCC_PG
A7 PG6 1/0 Z PU/PD 4 VCC_PG
B7 PG7 1/O YA PU/PD 4 VCC_PG
A5 PG8 1/O YA PU/PD 4 VCC_PG
B6 PG9 1/0 Z PU/PD 4 VCC_PG
Cc7 PG10 1/0 Z PU/PD 4 VCC_PG
D9 PG11 1/O Z PU/PD 4 VCC_PG
B5 PG12 1/O YA PU/PD 4 VCC_PG
(65) PG13 1/0 Z PU/PD 4 VCC_PG
C6 PG14 1/O YA PU/PD 4 VCC_PG
F9 PG15 1/O YA PU/PD 4 VCC_PG
E9 PG16 1/0 Z PU/PD 4 VCC_PG
B4 PG17 1/0 Z PU/PD 4 VCC_PG
D7 PG18 1/O Z PU/PD 4 VCC_PG
E7 PG19 1/0 Z PU/PD 4 VCC_PG
F7 VCC_PG P NA NA NA NA
GPIOH
C14 PHO 1/O Z PU/PD 4 VCC_10
C15 PH1 1/0 Z PU/PD 4 VCC_IO
B12 PH2 1/0 Z PU/PD 4 VCC_IO
B13 PH3 1/O Z PU/PD 4 VCC_IO
C17 PH4 1/0 YA PU/PD 4 VCC_IO
B14 PH5 1/0 YA PU/PD 4 VCC_IO
Al3 PH6 1/O Z PU/PD 4 VCC_IO
E12 PH7 1/O Z PU/PD 4 VCC_IO
B11 PH8 1/0 YA PU/PD 4 VCC_IO
Cl1 PHO 1/O Z PU/PD 4 VCC_IO
All PH10 1/O Z PU/PD 4 VCC_IO
GPIOI
N5 P10 1/0 YA PU/PD 4 VCC_PI
L3 PI1 1/O Z PU/PD 4 VCC_PI
M4 P12 1/O Z PU/PD 4 VCC_PI
M3 PI3 1/0 YA PU/PD 4 VCC_PI
R6 P14 1/O Z PU/PD 4 VCC_PI
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QQ Ball set| Pull Default Buffer| Po @Q
Ball#i‘QQ Pin Name'2 Type® State[‘“QQ Up/Downl®! | Strength!®! (mA) S “@Iym
L2 P15 I/0 z PU/PD 4 VCC_PI
N4 PI6 I/0 VA PU/PD 4 VCC_PI
M2 P17 I/0 YA PU/PD 4 VCC_PI
N6 PI8 I/0 z PU/PD 4 VCC_PI
M1 PI9 I/0 z PU/PD 4 VCC_PI
R4 PI10 I/0 VA PU/PD 4 VCC_PI
N2 PI11 I/0 z PU/PD 4 VCC_PI
R5 PI12 I/0 z PU/PD 4 VCC_PI
P2 PI13 I/0 YA PU/PD 4 VCC_PI
R7 PI14 1/0 VA PU/PD 4 VCC_PI
T5 PI115 1/0 z PU/PD 4 VCC_PI
T6 PI16 1/0 VA PU/PD 4 VCC_PI
M7 VCC_PI P NA NA NA NA
GPIOL
E15 PLO 1/0 PU/PD VCC_RTC
F15 PL1 1/0 PU/PD 4 VCC_RTC
System
D12 NMI | No Pull PU/PD NA VCC_RTC
C12 TEST | PD PU/PD NA VCC_RTC
D10 FEL | PU PU/PD NA VCC_IO
E10 JTAG_SEL | PU PU/PD NA VCC_IO
F10 BOOT_SEL | PU PU/PD NA VCC_IO
C13 RESET 1/0 No Pull PU/PD NA VCC_RTC
F12 EXTIRQ oD PU PU/PD NA VCC_RTC
GPADC
AB21 GPADCO Al NA NA NA AVCC
Y20 GPADC1 Al NA NA NA AVCC
V18 GPADC2 Al NA NA NA AVCC
AA21 GPADC3 Al NA NA NA AVCC
LRADC
V19 LRADC Al NA NA NA AVCC
uUsB
T21 USBO_DM Al/O NA NA NA VCC_USB
T22 uSBO_DP Al/O NA NA NA VCC_USB
R22 USB1_DM Al/O NA NA NA VCC_USB
R23 USB1_DP Al/O NA NA NA VCC_USB
P21 USB2.-DM Al/O NA NA NA VCC_USB
P22 usSB2_DP Al/O NA NA NA VCC_USB
N21 USB3_DM Al/O NA NA NA VCC_USB
N22 usSB3_DP Al/O NA NA NA VCC_USB
N17 VCC_USB P NA NA NA NA
M17 VCC_USB2 P NA NA NA NA
N18 USB_TEST P NA NA NA NA
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QQ Ball set| Pull Default Buffer| Po @Q
Ball#i‘QQ Pin Name'2 Type® State[‘“QQ Up/Downl®! | Strength!®! (mA) S “@Iym
MIPI CSI
W23 MCSI_CKN Al NA NA NA VCC_MCSI
W22 MCSI_CKP Al NA NA NA VCC_MCSI
AA23 MCSI_DON Al NA NA NA VCC_MCSI
AA22 MCSI_DOP Al NA NA NA VCC_MCSI
Y22 MCSI_D1N Al NA NA NA VCC_MCSI
Y21 MCSI_D1P Al NA NA NA VCC_MCSI
V22 MCSI_D2N Al NA NA NA VCC_MCSI
V21 MCSI_D2P Al NA NA NA VCC_MCSI
u22 MCSI_D3N Al NA NA NA VCC_MCSI
u21 MCSI_D3P Al NA NA NA VCC_MCSI
N19 VCC_MCSI P NA NA NA NA
HDMI (Only for T507-H/T507-NH/T517-H)

L22 HTXON AO NA NA NA VCC_HDMI
L23 HTXO0P AO NA NA NA VCC_HDMI
K21 HTX1IN AO NA NA NA VCC_HDMI
K22 HTX1P AO NA NA NA VCC_HDMI
122 HTX2N AO NA NA NA VCC_HDMI
J23 HTX2P AO NA NA NA VCC_HDMI
M21 HTXCN AO NA NA NA VCC_HDMI
M22 HTXCP AO NA NA NA VCC_HDMI
N20 HCEC 1/O NA NA NA VCC_HDMI
J17 HHPD 1/0 NA NA NA VCC_HDMI
M18 HSCL (0] NA NA NA VCC_HDMI
M19 HSDA 1/O NA NA NA VCC_HDMI
K17 VCC_HDMI P NA NA NA NA

Only for T507/T507-R/T517/T517MO00X0000

L22 NC1 NA NA NA NA NA

L23 NCO NA NA NA NA NA

K21 NC3 NA NA NA NA NA

K22 NC2 NA NA NA NA NA

J22 NC5 NA NA NA NA NA

123 NC4 NA NA NA NA NA

M21 NC7 NA NA NA NA NA

M22 NC6 NA NA NA NA NA

N20 NC10 NA NA NA NA NA

117 NC11 NA NA NA NA NA

M18 NC8 NA NA NA NA NA

M19 NC9 NA NA NA NA NA

K17 VCC18 NA NA NA NA NA

TV OUT

AB22 TV_OUT AO NA NA NA VCC_TV
T17 VCC_TV P NA NA NA NA
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<>Q Ball Pull Defaul Buffer| P @Q

[ < . 2] 3] a set| Pu efault uffer) Powe
Ball#@Q Pin Name Type State[‘“QQ Up/Downl®! | Strength!®! (mA) Supply!”!
Audio Codec
T19 VRA1 AO NA NA NA AVCC
R19 VRA2 AO NA NA NA AVCC
R18 AVCC P NA NA NA NA
T20 LINEOUTL AO NA NA NA AVCC
R20 LINEOUTR AO NA NA NA AVCC
R17 AGND G NA NA NA NA
W20 REXT AO NA NA NA AVCC
RTC
A15 X32KIN Al NA NA NA VCC_RTC
B15 X32KOUT AO NA NA NA VCC_RTC
G15 RTC_VIO AO NA NA NA VCC_RTC
F14 VCC_RTC P NA NA NA NA
DCXO
B16 DXIN Al NA NA NA VCC_DCXO
B17 DXOUT AO NA NA NA VCC_DCXO
D14 DXLDO_OUT AO NA NA NA VCC_DCXO
Al7 REFCLK_OUT AO NA NA NA VCC_DCXO
D15 WREQIN | NA NA NA VCC_PG
E14 VCC_DCXO P NA NA NA NA
Power
G12 VCC_IO P NA NA NA NA
K8,L8,L9,M8,
M9,N8,N9, P9 VDD.CPU P NA NA NA NA
P8 VDD_CPUFB P NA NA NA NA
H10,H11,H12,
H13,]J10,]J11, VDD_GPU P NA NA NA NA
J12,J13
H9 VDD_GPUFB P NA NA NA NA
J15,K15,L15,
L16,M15,M16, | VDD_SYS P NA NA NA NA
K16
J16 VDD_SYSFB NA NA NA NA
G1l4 VCC_PLL NA NA NA NA
Ground
A1,A2,A22,A23
,AA12,AA6,AB1
,AB10,AB15,
AB18,AB23,
AC1,AC2,AC22,
AC23,B1,B23,
C10,C16,C18, GND G NA NA NA NA
C4,E19,G10,
G17,G7,H14,
H15,H16,H2,
H8,114,)21,)8,

J9,K10,K11,K12
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(14111 QQQ - 2] 3] Ball set| Pull Default Buffer Povx@@Q

Ba #QQ Pin Name Type State[‘“QQ Up/Downl®! | Strength!®! (mA) Supply!”!

,K13,K14,K6,K9

,L10,L11,L12,

L13,L14,121,

M10,M11,M12

,M13,M14,M5,

N10,N11,N12,

N13,N14,N15,

N16,N23,N3,

P10,P11,P12,

P13,P14,P15,

P16,R10,R14,

R15,R16,R21,

R8,R9,T8,U10,

U12,U15,U17,

U23,U3,U7,

W13,W16,W21

,W3,Y10,Y19,

Y7

NC

W18,Y18,W19,

V20
4.3. GPIO Multiplex Function
The following table provides a description of the T5 Series GPIO multiplex function.

[E.I_:]] NOTE
For each GPIO, Function0 is input function; Functionl is output function,

Table 4-3. GPIO Multiplex Function

:I:me g:ﬁp 'lr?/pe Function2 Function3 QQ Function4 Function5 Fur@@ons
PAO I/0 RMII_RXD1 TWIO0_SCK PA_EINTO
PA1 I/0 RMII_RXDO TWIO_SDA PA_EINT1
PA2 I/0 RMII_CRS_DV TWI1_SCK PA_EINT2
PA3 I/0 RMII_RXER TWI1_SDA PA_EINT3
PA4 1/0 RMII_TXD1 STANDBY_STATE PA_EINT4
PAS 1/0 RMII_TXDO H_1250_DOUTO PA_EINT5
PA6 GPIOA I/0 RMII_TXCK H_12S0_MCLK PA_EINT6
PA7 1/0 RMII_TXEN H_12S0_BCLK PA_EINT7
PA8 I/0 MDC H_12S0_LRCK PA_EINT8
PA9 1/0 MDIO H_12S0_DINO PA_EINT9
PA10 I/0 TWI3_SCK PA_EINT10
PA11 1/0 TWI3_SDA PA_EINT11
PA12 /O PWM5 WATCHDOG_SIG PA_EINT12
PCO I/0 NAND_WE SDC2_DS SPI0_CLK PC_EINTO
PC1 1/0 NAND_ALE SDC2_RST PC_EINT1
PC2 GPIOC I/0 NAND_CLE SPI0_MOSI PC_EINT2
PC3 1/0 NAND_CE1 SPI0_CSO BOOT_SEL1 PC_EINT3
PC4 I/0 NAND_CEO SPI0_MISO BOOT_SEL2 PC_EINT4
PC5 I/O NAND_RE SDC2._ CLK BOOT _SEL3 PC_EINTS
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PC6 1/0 NAND_RBO SDC2_CMD BOOT_SEL4 PC_EINT6
PC7 1/0 NAND_RB1 SPI0_CS1 PC_EINT7
PC8 1/0 NAND_DQ7 SDC2_D3 PC_EINTS8
PC9 1/0 NAND_DQ6 SDC2.D4 PC_EINT9
PC10 1/0 NAND_DQ5 SDC2_DO PC_EINT10
PC11 1/0 NAND_DQ4 SDC2_D5 PC_EINT11
PC12 I/0 NAND_DQS PC_EINT12
PC13 1/0 NAND_DQ3 SDC2_D1 PC_EINT13
PC14 I/0 NAND_DQ2 SDC2_D6 PC_EINT14
PC15 1/0 NAND_DQ1 SDC2_D2 SPIO_WP PC_EINT15
PC16 1/0 NAND_DQO SDC2_D7 SPI0O_HOLD PC_EINT16
PDO 1/0 LCD_DO LVDSO_VOP TSO_CLK PD_EINTO
PD1 I/0 LCD_D1 LVDSO_VON TSO_ERR PD_EINT1
PD2 1/0 LCD_D2 LVDSO_V1P TSO_SYNC PD_EINT2
PD3 I/0 LCD_D3 LVDSO_V1N TSO_DVLD PD_EINT3
PD4 1/0 LCD_D4 LVDSO_V2P TSO_DO PD_EINT4
PD5 1/0 LCD_D5 LVDSO_V2N TS0_D1 PD_EINT5
PD6 1/0 LCD_D6 LVDSO_CKP TSO_D2 PD_EINT6
PD7 1/0 LCD_D7 LVDSO_CKN TSO_D3 PD_EINT7
PD8 1/0 LCD_D8 LVDSO_V3P TSO_D4 PD_EINTS8
PD9 1/0 LCD_D9 LVDSO V3N TSO_D5 PD_EINT9
PD10 1/0 LCD_D10 LvDS1_VOP TSO_D6 PD_EINT10
PD11 1/0 LCD_D11 LVDS1_VON TSO_D7 PD_EINT11
PD12 1/0 LCD_D12 LvDS1_V1P PD_EINT12
PD13 1/0 LCD_D13 LVDS1_V1N PD_EINT13
PD14 GPIOD | I/O LCD_D14 LVDS1_V2P PD_EINT14
PD15 1/0 LCD_D15 LVDS1_V2N PD_EINT15
PD16 1/0 LCD_D16 LVDS1_CKP PD_EINT16
PD17 I/0 LCD_D17 LVDS1_CKN PD_EINT17
PD18 1/0 LCD_D18 LVDS1_V3P PD_EINT18
PD19 1/0 LCD_D19 LVDS1_V3N PD_EINT19
PD20 I/O LCD_D20 PD_EINT20
PD21 I/0 LCD_D21 PD_EINT21
PD22 1/0 LCD_D22 PD_EINT22
PD23 1/0 LCD_D23 PD_EINT23
PD24 1/0 LCD_CLK PD_EINT24
PD25 1/0 LCD_DE PD_EINT25
PD26 1/0 LCD_HSYNC PD_EINT26
PD27 1/0 LCD_VSYNC PD_EINT27
PD28 I/0 PWMO PD_EINT28
PEO 1/0 NCSI_PCLK PE_EINTO
PE1 1/0 NCSI_MCLK PE_EINT1
PE2 1/0 NCSI_HSYNC PE_EINT2
PE3 1/0 NCSI_VSYNC PE_EINT3
PE4 1/0 NCSI_DO PE_EINT4
PES 1/0 NCSI_D1 PE_EINTS
PE6 1/0 NCSI_D2 PE_EINT6
PE7 GPIOE 1/0 NCSI_D3 PE_EINT?7
PE8 170 NCSI_D4 PE_EINT8
PE9 I/0 NCSI_D5 PE_EINT9
PE10 1/0 NCSI_D6 PE_EINT10
PE11 I/0 NCSI_D7 PE_EINT11
PE12 1/0 NCSI_D8 PE_EINT12
PE13 1/0 NCSI_D9 PE_EINT13
PE14 1/0 NCSI_D10 PE_EINT14
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PE15 I/0 NCSI_D11 PE_EINT15
PE16 1/0 NCSI_D12 PE_EINT16
PE17 I/0 NCSI_D13 PE_EINT17
PE18 I/0 NCSI_D14 PE_EINT18
PE19 I/0 NCSI_D15 PE_EINT19
PE20 I/O NCSI_SCK TWI2_SCK PE_EINT20
PE21 I/0 NCSI_SDA TWI2_SDA PE_EINT21
PE22 I/0 CSI_FSINO TCON_TRIGO PE_EINT22
PFO I/O SDCO_D1 JTAG_MS PF_EINTO
PF1 I/O SDCO_DO JTAG_DI PF_EINT1
PF2 I/0 SDCO_CLK UARTO_TX PF_EINT2
PF3 GPIOF I/0 SDCO_CMD JTAG_DO PF_EINT3
PF4 I/0 SDCO_D3 UARTO_RX PF_EINT4
PF5 I/O SDCO_D2 JTAG_CK PF_EINTS
PF6 1/O PF_EINT6
PGO 1/0 SDC1_CLK PG_EINTO
PG1 I/0 SDC1_CMD PG_EINT1
PG2 1/0 SDC1_DO PG_EINT2
PG3 1/O sDC1_D1 PG_EINT3
PG4 1/0 SDC1_D2 PG_EINT4
PG5 I/0 SDC1_D3 PG_EINT5
PG6 1/0 UART1_TX JTAG_MS PG_EINT6
PG7 I/0 UART1_RX JTAG_CK PG_EINT7
PG8 I/0 UART1_RTS PLL_LOCK_DBG JTAG_DO PG_EINTS8
PG9 GPIOG 1/0 UART1_CTS JTAG_DI PG_EINT9
PG10 I/0 H_12S2_MCLK X32KFOUT PG_EINT10
PG11 I/0 H_12S2_BCLK BIST_RESULTO PG_EINT11
PG12 I/0 H_1252_LRCK BIST_RESULT1 PG_EINT12
PG13 I/0 H_12S2_DOUTO | H_I2S2_DIN1 BIST_RESULT2 PG_EINT13
PG14 I/0 H_1252_DINO H_12S2_DOUT1 BIST_RESULET3 PG_EINT14
PG15 1/0 UART2_TX TWI4_SCK PG_EINT15
PG16 11O UART2_RX TWI4_SDA PG_EINT16
PG17 1/0 UART2_RTS MCSI_SCK TWI3_SCK PG_EINT17
PG18 I/0 UART2_CTS MCSI_SDA TWI3_SDA PG_EINT18
PG19 I/0 MCSI_MCLK PWM1 PG_EINT19
PHO I/0 UARTO_TX PWM3 TWI1_SCK PH. EINTO
PH1 I/0 UARTO_RX PWM4 TWI1_SDA PH_EINT1
PH2 I/0 UARTS5_TX OWA_MCLK PWM2 TWI2_SCK PH_EINT2
PH3 I/0 UART5_RX PWM1 TWI2_SDA PH_EINT3
PH4 1/0 OWA_OUT TWI3_SCK PH_EINT4
PH5 GPIOH | I/O UART2_TX H_12S3_MCLK SPI1_CSO TWI3_SDA PH_EINTS
PH6 I/0 UART2_RX H_12S3_BCLK SPI1_CLK TWI4_SCK PH_EINT6
PH7 1/0 UART2_RTS H_I12S3_LRCK SPI1_MOSI TWI4_SDA PH_EINT?
PH8 I/0 UART2_CTS H_12S3_DOUTO SPI1_MISO H_12S3_DIN1 PH_EINTS8
PH9 1/0 H_I12S3_DINO SPI1_CS1 H_I12S3_DOUT1 | PH_EINT9
PH10 I/0 IR_RX TCON_TRIG1 PH_EINT10

HDMI_SCL (Only

RGMII_RXD3/ for

PIO /0 RMII_NULL DMIC_CLK H_12S0”MCLK T507-H/T507-N PI_EINTO

H/T517-H)

GPI0OI HDMI_SDA

(Only for

PI1 I/0 E&'\I/I”lﬁs)iliz/ DMIC_DATAO H_12S0_BCLK T507-H/ PI_EINT1
- T507-NH/T517-
H)
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HDMI_CEC
(Only for
P12 I/0 Ef/l'\l/lulﬁ)?é?l/ DMIC_DATA1 H_12S0_LRCK T507-H/ PI_EINT2
- T507-NH/T517-
H)
RGMII_RXDO/
PI3 I/0 RMII_RXDO DMIC_DATA2 H_12S0_DOUTO H_12S0_DIN1 PI_EINT3
RGMII_RXCK/
P14 I/0 RMII_NULL DMIC_DATA3 H_12S0_DINO H_12SO_DOUT1 | PI_EINT4
RGMII_RXCTL/
PI5 I/0 RMII_CRS_DV UART2_TX TSO_CLK TWIO0_SCK PI_EINTS
RGMII_NULL/
PI6 I/0 RMII_RXER UART2_RX TSO_ERR TWIO_SDA PI_EINT6
RGMII_TXD3/
P17 1/0 RMII_NULL UART2_RTS TSO_SYNC TWI1_SCK PI_EINT7
RGMII_TXD2/
PI8 I/0 RMII_NULL UART2_CTS TSO_DVLD TWI1_SDA PI_EINT8
RGMII_TXDY/
PI9 I/0 RMII_TXD1 UART3_TX TSO_DO TWI2_SCK PI_EINT9
RGMII_TXDO/
PI10 I/0 RMII_TXDO UART3_RX TSO_D1 TWI2_SDA P1_EINT10
RGMII_TXCK/
PI11 I/0 RMII_TXCK UART3_RTS TSO_D2 PWM1 PI_EINT11
RGMII_TXCTL/
PI12 I/0 RMII_TXEN UART3_CTS TSO_D3 PWM2 PI_EINT12
RGMII_CLKIN/
PI13 I/0 RMII_NULL UART4_TX TSO_D4 PWM3 PI_EINT13
P114 I/0 MDC UART4_RX TSO_D5 PWM4 PI_EINT14
PI115 I/0 MDIO UART4_RTS TSO_D6 CLK_FANOUTO PI_EINT15
PI16 I/0 EPHY_25M UART4_CTS TSO_D7 CLK_FANOUT1 PI_EINT16
PLO GPIOL I/0 S_TWIO_SCK
PL1 /0 S_TWIO_SDA
4.4. Detailed Signal Description
Table 4-4 shows the detailed function description of every signal based on the different interface.
[1].Signal Name: The name of every signal.
[2).Description: The detailed function description of every signal.
[3].Type: Denotes the signal direction:
| (Input),
O (Output),
I/0(Input/Output),
OD(Open-Drain),
A (Analog),
Al(Analog Input),
AO(Analog Output),
A I/O(Analog Input/Output);
P (Power),
G (Ground)
Table 4-4. Detailed Signal Description
Signal Name!'] ‘ Description!?! & | Typel®! &
DRAM
SDQ[31:0] ‘ DRAM Bidirectional Data Line to the Memory Device ‘ I/0
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Signal Nan@@] Description!?! < Typel®! %
SDQS[3:0]P ggat/é Active-High Bidirectional Data Strobes to the Memory /0
SDQS[3:0]N ggat/é Active-Low Bidirectional Data Strobes to the Memory /0
SDQM(3:0] DRAM Data Mask Signal to the Memory Device 0
SCKP DRAM Active-High Clock Signal to the Memory Device 0
SCKN DRAM Active-Low Clock Signal to the Memory Device 0
SCKE[1:0] DRAM Clock Enable Signal to the Memory Device 0
SA[16:0] DRAM Address Signal to the Memory Device 0
SBA[1:0] DRAM Bank Address Signal to the Memory Device 0
SBG[1:0] DRAM Bank Group Address Signal to the Memory Device 0
SACT DRAM Activation Command Output 0
SCS[1:0] DRAM Chip Select Signal to the Memory Device 0]
SODT[1:0] DRAM On-Die Termination Output Signal 0]
DRAM ZQ Calibration(the ‘signal connects to an external
SzQ reference resistor which is used to calibrate DRAM | Al
input/output buffer)
SRST DRAM Reset Signal-to the Memory Device 0]
VCC_DRAM DRAM Power Supply P
VDD18_DRAM SDRAM Controller Power Supply P
System Control
NMI Non-maskable Interrupt I
TEST Test Signal |
Boot Select
Jump to the Try Media Boot process when FEL'is high level, or
FEL else enter into the mandatory upgrade process. I
For more details, see section 3.4 “BROM System” in the
Allwinner_T5_Series_User_Manual.
BOOT_SEL[4:1] Boot Media Select[4:1] |
BOOT_SEL Boot Media Select0 I
JTAG Mode Select
JTAG_SEL The signal is used to select the port from which JTAG function | |
outputs.
RESET Reset Signal(low active) I/0
EXTIRQ External IRQ oD
DCXO
DXLDO_OuUT Internal Supply Regulator Output AO
REFCLK_OUT Digital Compensated Crystal Oscillator Clock Fanout AO
DXIN Digital Compensated Crystal Oscillator Input Al
DXOUT Digital Compensated Crystal Oscillator Output AO
WREQIN Request Signal of REFCLK(24MHz Fanout) I
VCC_DCXO0 Digital Compensated Crystal Oscillator Power Supply P
RTC
X32KIN Clock Input of 32.768kHz Crystal Al
X32KOUT Clock Output of 32.768kHz Crystal AO
X32KEOUT Iifg/is:;sHlf)\(A:/l(;::una:r?cl:/tclock for external devices ob
RTC_VIO RTC Low Voltage (generated via internal LDO) AO

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved.

39




@LNINVER@

Pin Description

Signal Nan(e@ Description!?! < Typel®! %
VCC_RTC RTC Power P
uUsB

USBO_DM USBO Data Signal DM Al/O
USBO_DP USBO Data Signal DP Al/O
USB1_DM USB1 Data Signal DM Al/O
uUSB1_DP USB1 Data Signal DP Al/O
USB2_DM USB2 Data Signal DM Al/O
USB2_DP USB2 Data Signal DP Al/O
USB3 DM USB3 Data Signal DM Al/O
USB3_DP USB3 Data Signal DP Al/O
VCC_USB, VCC_USB2 USB Analog Power Supply P
USB_TEST Only for USB2 Debug P
GPADC

GPADCO General Purpose ADC Input ChannelO Al
GPADC1 General Purpose ADC Input Channell Al
GPADC2 General Purpose ADC Input Channel2 Al
GPADC3 General Purpose ADC Input Channel3 Al
LRADC

LRADC Low Rate ADC Input Channel Al
AUDIO CODEC

LINEOUTL Stereo Lineout Output Left Channel AO
LINEOUTR Stereo Lineout Output Right Channel AO
VRA1 Reference Voltage AO
VRA2 Reference Voltage AO
REXT External Reference Pin AO
AVCC Power Supply for Analog Part P
AGND Analog Ground G
HDMI (Only-for T507-H/T507-NH/T517-H)

HTXON HDMI Negative TMDS Differential Line Driver Data0O Output AO
HTXOP HDMI Positive TMDS Differential Line Driver DataO Output AO
HTX1N HDMI Negative TMDS Differential Line Driver Datal Output AO
HTX1P HDMI Positive TMDS Differential Line Driver Datal Output AO
HTX2N HDMI Negative TMDS Differential Line Driver Data2 Output AO
HTX2P HDMI Positive TMDS Differential Line Driver Data2 Output AO
HTXCN HDMI Negative TMDS Differential Line Driver Clock Output AO
HTXCP HDMI Positive TMDS Differential Line Driver Clock Output AO
HCEC HDMI Consumer Electronics Control 1/0
HHPD HDMI Hot Plug Detection Signal I/0
HSCL HDMI Serial Clock (0]
HSDA HDMI Serial Data 1/0
VCC_HDMI HDMI Power Supply P
MIPI CSI

MCSI_DON MIPI CSI Controller DataO Negative Signal Al
MCSI_DOP MIPI CSI Controller Data0 Positive Signal Al
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MCSI_D1IN MIPI CSI Controller DatalNegative Signal Al
MCSI_D1P MIPI CSI Controller Datal Positive Signal Al
MCSI_D2N MIPI CSI Controller Data2 Negative Signal Al
MCSI_D2P MIPI CSI Controller Data2 Positive Signal Al
MCSI_D3N MIPI CSI Controller Data3 Negative Signal Al
MCSI_D3P MIPI CSI Controller Data3 Positive Signal Al
MCSI_CKN MIPI CSI Controller Clock Negative Signal Al
MCSI_CKP MIPI CSI Controller Clock Positive Signal Al
CSI_FSINO Frame SYNC Signal I/0
MCSI_SCK CCI Control Clock 0
MCSI_SDA CCIC Control Data 1/0
MCSI_MCLK Master Clock for MIPI Sensor 0
VCC_MCSI MIPI CSI Controller Power Supply P
TVOUT

TV_OUT TV-out Output AO
VCC_TV TV-out Power Supply P
LCD

LCD[23:0] LCD Data Bit 0]
LCD_CLK LCD Clock Signal 0
LCD_DE LCD Data Enable 0]
LCD_HSYNC LCD Horizontal Sync 0]
LCD_VSYNC LCD Vertical Sync 0
TCON_TRIGO LCD SyncO(TCON outputs to LCD for sync) 0
TCON_TRIG1 LCD Sync1(TCON outputs to LCD for sync) 0
LVDS

LvVDSO_V[3:0]P LVDSO Data Positive Signal Output 0
LVDSO_V[3:0]N LVDSO Data Negative Signal Output 0
LVDSO_VPC LVDSO Clock Positive Signal Qutput 0
LVDSO-VNC LVDSO Clock Negative Signal Output 0
LVDS1_V[3:0]P LVDS1 Data Positive Signal Output 0
LVDS1_V[3:0IN LVDS1 Data Negative Signal Output o
LVDS1_VPC LVDS1 Clock Positive Signal Output (0]
LVDS1_VNC LVDS1 Clock Negative Signal Output 0
Parallel CSI

NCSI_PCLK CSI Pixel Clock I
NCSI_MCLK CSI Master Clock 0
NCSI_HSYNC CSl Horizontal Sync |
NCSI_VSYNC CSl Vertical Sync |
NCSI_D[15:0] CSl Data Bit I
NCSI_SCK CClI Control Clock 0,0D
NCSI_SDA CClI Control Data 1/0,0D
NAND Flash

NAND.WE Nand Flash Write Enable 0
NAND_ALE Nand Flash Address Latch Enable (0]
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NAND_CLE Nand Flash Command Latch Enable 0]
NAND._CE[1:0] Nand Flash Chip Select 0
NAND_RE Nand Flash Read Enable 0
NAND_RB[1:0] Nand Flash Ready/Busy Status Indicator Signal I
NAND_DQ[7:0] Nand Flash Data Bit I/0
NAND_DQS Nand Flash Data Strobe I/0
SMHC

SDCO_D[3:0] SDCO Data Bit I/0
SDCO_CLK SDCO Clock 0]
SDCO_CMD SDCO Command Signal 1/0,0D
SDC1_D[3:0] SDC1 Data Bit I/0
SDC1_CLK SDC1 Clock 0]
SDC1_CMD SDC1 Command Signal 1/0,0D
SDC2_D[7:0] SDC2 Data Bit I/O
SDC2_CLK SDC2 Clock 0]
SDC2-CMD SDC2 Command Signal 1/0,0D
SDC2_DS SDC2 Data Strobe I
SDC2_RST SDC2 Reset 0]
12S/PCM

H_12S0_MCLK 12S0 Master Clock 0]
H_12S0_LRCK 1250/PCMO0 Sample Rate Clock/Sync I/0
H_12S0_BCLK 12S0/PCMO Sample Rate Clock I/0
H_I12S0_DOUT[1:0] 12S0/PCMO Serial Data Output Channel [1:0] 0
H_12S0_DIN[1:0] 12S0/PCMO Serial Data Input Channel [1:0] |
H_1252_MCLK 1252 Master Clock 0]
H_12S2_LRCK 1252/PCM2 Sample Rate Clock/Sync /0
H_12S2_BCLK 1252/PCM2 Sample Rate Clock I/0
H_12S2_DOUT[1:0] 12S2/PCM2 Serial Data Output Channel [1:0] 0
H_12S2. DIN[1:0] 12S52/PCM2 Serial Data Input Channel [1:0] |
H_12S3_MCLK 12S3 Master Clock 0]
H_12S3_LRCK 1253/PCM3 Sample Rate Clock/Sync I/0
H_ 1253 BCLK 1253/PCM3 Sample Rate Clock I/0
H_12S3_DOUT[1:0] 1253/PCM3 Serial Data Output Channel [1:0] 0
H_12S3_DIN[1:0] 12S53/PCM3 Serial Data Input Channel [1:0] |
DMIC

DMIC_CLK Digital Microphone Clock Output 0
DMIC_DATA[3:0] Digital Microphone Data Input I
OWA

OWA_OouUT One Wire Audio Output 0
OWA_MCLK One Wire Audio Master Clock 0
Interrupt

PA_EINT[12:0] GPIO A Interrupt I
PC_EINT[16:0] GPIO C Interrupt |
PD_EINT[28:0] GPIO D Interrupt |
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PE_EINT[22:0] GPIO E Interrupt I
PF_EINT[6:0] GPIO F Interrupt I
PG_EINT[19:0] GPIO G Interrupt I
PH_EINT[10:0] GPIO H Interrupt |
PI_EINT[16:0] GPIO I Interrupt |
PWM
PWM[5:0] ‘ Pulse Width Modulation Output Channel [5:0] I/0
CIR Receiver
IR_RX ‘ Consumer Infrared Receiver |
EMAC
RGMII_RXD3/RMII_NULL RGMII Receive Data3 I
RGMII_RXD2/RMII_NULL RGMII Receive Data2 I
RGMII_RXD1/RMII_RXD1 RGMII/RMII Receive Datal I
RGMII_RXDO/RMII_RXDO RGMII/RMII Receive Data0 [
RGMII_RXCK/RMII_NULL RGMII Receive Clock I
RGMII_RXCTL/RMII_CRS_DV | RGMII Receive Control/RMII Carrier Sense Receive Data Valid I
RGMII_NULL/RMII_RXER RMII Receive Error I
RGMII_TXD3/RMII_NULL RGMII Transmit Data3 0]
RGMII_TXD2/RMII_NULL RGMII Transmit Data2 0
RGMII_TXD1/RMII_TXD1 RGMII/RMII Transmit Datal o
RGMII_TXDO/RMII_TXDO RGMII/RMII Transmit Data0 0]
RGMII_TXCK/RMII_TXCK RGMII/RMII Transmit Clock

For RGMII, 10 type is output; I/0

For RMII, 10 type is input
RGMII_TXCTL/RMII_TXEN RGMII Transmit Control/RMII Transmit Enable 0
RGMII_CLKIN/RMII _NULL RGMII Transmit Clock from External I
MDC RGMII/RMII Management Data Clock 0]
MDIO RGMII/RMII Management Data Input/Output I/0
EPHY_25M 25MHz Output for EPHY 0]
TSC
TSO_CLK Transport Stream Clock I
TSO_ERR Transport Stream Error Indicate |
TSO_SYNC Transport Stream Sync |
TSO_DVLD Transport Stream Data Valid I
TSO_D[7:0] Transport Stream Data I
SPI
SPI0_CSO SPI0 Chip SelectO Signal, Low Active I/0
SPI0_CS1 SPI0 Chip Select1 Signal, Low Active I/0
SPI0_CLK SPI0 Clock Signal I/0
SPI0_MOSI SPIO Master Data Out, Slave Data In 1/0
SPI0_MISO SPIO Master Data In, Slave Data Out 1/0
SPIO_WP SPI0 Write Protect, Low Active 1/0
SPI0_HOLD SPI0 Hold Signal I/0
SPI1_CSO SPI1 Chip SelectO Signal, Low Active 1/0
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SPI1_CS1 SPI1 Chip Select1 Signal, Low Active I/0
SPI1<CLK SPI1 Clock Signal I/0
SPI1_MOSI SPI11 Master Data Out, Slave Data In 1/0
SPI1_MISO SPI1 Master Data In, Slave Data Out I/0
UART

UARTO_TX UARTO Data Transmit (0]
UARTO_RX UARTO Data Receive |
UART1_TX UART1 Data Transmit 0]
UART1_RX UART1 Data Receive |
UART1_CTS UART1 Data Clear to Send |
UART1_RTS UART1 Data Request to Send 0]
UART2_TX UART2 Data Transmit 0]
UART2_RX UART2 Data Receive |
UART2_CTS UART2 Data Clear to Send I
UART2_RTS UART2 Data Request to Send 0]
UART3_TX UART3 Data Transmit 0]
UART3_RX UART3 Data Receive |
UART3_CTS UART3 Data Clear to Send I
UART3_RTS UART3 Data Request to Send 0
UART4_TX UART4 Data Transmit 0]
UART4_RX UART4 Data Receive |
UART4_CTS UART4 Data Clear to Send I
UART4_RTS UART4 Data Request to Send 0]
UARTS5_TX UARTS5 Data Transmit 0]
UART5_RX UARTS Data Receive |
TWI

TWIO_SCK TWIO Serial Clock Signal 1I/0
TWIO_SDA TWIO Serial Data Signal I/0
TWI1_SCK TWI1 Serial Clock Signal I/0
TWI1_SDA TWI1 Serial Data Signal I/0
TWI2_SCK TWI2 Serial Clock Signal I/0
TWI2_SDA TWI2 Serial Data Signal I/0
TWI3_SCK TWI3 Serial Clock Signal I/0
TWI3_SDA TWI3 Serial Data Signal I/0
TWI4_SCK TWI4 Serial Clock Signal I/0
TWI4_SDA TWI4 Serial Data Signal I/0
S_TWIO_SCK S_TWIO Serial Clock Signal I/0
S_TWIO_SDA S_TWIO Serial Data Signal I/0
JTAG

JTAG_MS JTAG Mode Select I
JTAG_CK JTAG Clock Signal I
JTAG_DO JTAG Data Output (0]
JTAG_DI JTAG Data Input |
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5. Electrical Characteristics

5.1. Absolute Maximum Ratings

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Table 5-1 specifies the
absolute maximum ratings.

A CAUTION

Stresses beyond those listed under Table 5-1 may affect reliability or cause permanent damage to the device. These
are stress ratings only. Functional operation of the device at these or-any other conditions beyond those indicated
under Section 5.2, Recommended Operating Conditions, is not implied. Exposure to absolute maximum rated
conditions for.extended periods may affect device reliability.

Table 5-1. Absolute Maximum Ratings

Symbol Parameter < Min Max | Unit
AVCC Analog Part Power -0.3 2.16 \
VCC_PA Digital GPIO A Power -0.3 3.96 \
VCC_PC Digital GPIO C Power -0.3 3.96 \
VCC_PD Digital GPIO D Power -0.3 3.96 \
VCC_PE Digital GPIO E Power -0.3 3.96 \
VCC_PG Digital GPIO G Power -0.3 3.96 \
VCC_PI Digital GPIO | Power -0.3 3.96 \
VCC_IO GPIOF, GPIO H and System Control Power -0.3 3.96 \
VCC_LVDS LVDS Power -0.3 2.16 \
VCC_USB,VCC_USB2| USB Analog Power -0.3 3.96 \
VCC_MCSI MIPI CSI Power -0.3 2.16 \
VCC_HDMI HDMI Power (Only for T507-H/T507-NH/T517-H) -0.3 2.16 \"
VCC_TV TV OUT Power -0.3 2.16 Vv
VCC.DCXO DCXO Power -0.3 2.16 \
VDD_CPU CPU Power -0.3 1.3 \
VDD_GPU GPU Power -0.3 11 \
VCC_PLL System PLL Power -0.3 2.16 \"
VCC_RTC RTC Power -0.3 2.16 Vv
VCC_DRAM DRAM Power -0.3 2.16 \
VDD18_DRAM DRAM 1.8V Internal PAD Power -0.3 2.16 Vv
VDD _SYS Power Supply for System -0.3 1.1 Vv
Tste Storage Temperature -40 150 °C
Tj Woaorking Junction Temperature -40 125 °C
Human Body Model(HBM)& -2000 2000 \
Vesp ESD Stress Voltage :
Charged Device Model(CDM)&! -500 500 Vv
Latch-up I-test performance current-pulse injection on
- (4) Pass

e each 10 pin I

Latch-up over-voltage performance voltage injection on

each 10 pin& Pass
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1]

— NOTE
T507/T507-H/T507-NH/T507-R:
(1)< Electrostatic discharge(ESD) to measure device sensitivity/immunity to damage caused by electrostatic discharges
into the device.
(2). Level listed above is the passing level per ESDA/JEDEC JS-001-2017.
(3). Level listed above is the passing level per ESDA/JEDEC JS-002-2018.
(4). Based on JESD78E; each device is tested with 10 pin injection of £200mA at room temperature.
(5). Based on JESD78E; each device is tested with a stress voltage of 1.5 x Vddmax at room temperature.

T517/T517-H/T517M00X0000:

(1). Reference document: AEC-Q100-002.

(2). Reference document: AEC-Q100-011.

(3). Current test performance: AEC-Q100-004-REV-C (Class Il); trigger current:’*200mA; temperature: 85°C ambient
temperature.

(4). Over-voltage performance: AEC-Q100-004-REV-C (Class Il); trigger‘voltage: each Vdd pin, stress at 1.5 x VddMax;
temperature: 85°C-ambient temperature.

5.2. Recommended Operating Conditions

All T5 Series modules are used under the operating conditions contained in Table 5-2.

1]

— NOTE
Logic functions and parameter values are not assured out of the range specified in the recommended operating
conditions.

Table 5-2. Recommended Operating Conditions

Symbol Parameter Min Typ Max Unit
Ta Ambiént Operating Temperature -40 - 85 °C
Tj Working Junction Temperature Range =40 - 1204 °C
AVCC Analog Part Power 1.764 1.8 1.836 Y
VCC_PA Digital GPIO A Power 2.97 33 3.63 Vv
Digital GPIO C Power
VCC_PC 1.8 V Voltage 1.62 1.8 1.98 Vv
3.3V Voltage 2.97 3.3 3.63
Digital GPIO D Power
1.8 V Voltage 1.62 1.8 1.98
Yec pD 2.5V VoItage 2.25 2.5 2.75 v
3.3 V Voltage 2.97 3.3 3.63
Digital GPIO E Power
1.8 V Voltage 1.62 1.8 1.98
VCC_PE 2.8V VoItaSe 2.52 2.8 3.08 v
3.3 V Voltage 2.97 3.3 3.63
Digital GPIO G Power
VCC_PG 1.8 V Voltage 1.62 1.8 1.98 Vv
3.3 VVoltage 2.97 3.3 3.63
Digital GPIO | Power
1.8 V Voltage 1.62 1.8 1.98
vee Pl 2.8V VoItaSe 2.52 2.8 3.08 v
3.3V Voltage 2.97 3.3 3.63
VCC_IO GPIO F, GPIO H and System Control Power 2.97 3.3 3.63 \Y,
VCC_LVDS LVDS Power 1.62 1.8 1.98 Vv
xgg:ﬂzg'z USB Analog Power 2.97 3.3 3.63 \Y
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VCC_MCSI MIPI CSI Power 1.62 1.8 1.98 \Y
VCC_HDMI HDMI Power (Only for T507-H/T507-NH/T517-H) | 1.62 1.8 1.98 \"
VCC_TV TV OUT Power 1.78 1.8 1.98 \Y
VCC_DCXO DCXO Power 1.62 1.8 1.98 \Y
VDD_CPU CPU Power 0.88 - 1.2 \Y
VDD_GPU GPU Power 0.81 - 1.2 \Y
VCC_PLL System PLL Power 1.62 1.8 1.98 \
VCC_RTC RTC Power 1.62 1.8 1.98 Y

DRAM Power

DDR4 IO Domain Power 1.14 1.2 1.26

LPDDR4 10 Domain Power 1.06 1.1 1.17
VCC_DRAM LPDDR3 10 Domain Power 1.14 1.2 1.3 v

DDR3 IO Domain Power 1:425 1.5 1.575

DDR3L 10 Domain Power 1.425 1.5 1.575
VDD18_DRAM DRAM 1.8 V Internal PAD Power 1.7 1.8 1.98 \Y
VDD _SYS Power Supply for System 0.9 - 0.99 \Y

(1). The chip junction temperature in normal working condition should be less than or equal to the maximum junction
temperature in Table 5-2.

5.3. Power Consumption Parameters

Table 5-3 Maximum Current Ratings of T5 Series Power Terminals

Supply Name Description Max Unit
VDD-CPU Maximum current rating for CPU power 1500 mA
VDD-SYS Maximum current rating for system power 900 mA
VCC-DRAM Maximum current rating for DRAM controller power. 450 mA
VDD18-DRAM Maximum current rating for DRAM controller power 10 mA
VDD-GPU Maximum current rating for GPU power 700 mA
VCC-PLL Maximum current rating for digital power 25 mA
VCC-RTC Maximum current rating for RTC power 45 uA
VCC-DCXO Maximum current rating for DCXO power 10 mA
VCC-IO Maximum current rating for system power 150 mA
VCC-PA Maximum current rating for.I/O Group A domain power 80 mA
VCC-PC Maximum current rating for I/0 Group C domain power 50 mA
VCC-PD Maximum current rating for I/0 Group D domain power 150 mA
VCC-PE Maximum current rating for I/O Group E domain power 120 mA
VCC-PG Maximum current rating for I/0 Group G domain power 100 mA
VCC-PI Maximum current rating for I/O Group | domain power 120 mA
AVCC Maximum current rating for analog power 15 mA
VCC-TV Maximum current rating for TV power 40 mA
VCC-LVDS Maximum current rating for LVDS power 30 mA
VCC-USB,VCC-USB2 " Maximum current rating for USB power 40 mA
VCC-MCSI Maximum current rating for MCSI power 30 mA
VCC-HDMI Maximum current rating for HDMI power 30 mA

Note: Current ratings specified in this table are worst-case estimates. Actual application power supply estimates could
be lower. For more information, contact Allwinner FAE team.
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5.4. DC Electrical Characteristics

Table 5-3 summarizes the DC electrical characteristics of the T5 Series.

Table 5-4. DC Electrical Characteristics
(Vcc_10/VCC_PA/VCC_PC/VCC_PD/VCC_PE/VCC_PG/VCC_PI)

Symbol | Parameter | Min Typ Max Unit
Viu High-Level Input Voltage 0.7 * VCC-10 - VCC-I0 +0.3 Vv
Vi Low-Level Input Voltage -0.3 - 0.3*VCC-lI0 |V
Hysteresis Voltage (with 1.8V Input 01 ) 0.3 vV
Voltage)
Vhvs 5 X
Hysteresis Voltage (with 3.3V Input
0.3 - 0.6 \%
Voltage)
80 100 120
Reu Input Pull-up Resistance 3.76 4.7 5.64 kQ
12 15 18
80 100 120
Rep Input Pull-down Resistance 3.76 4.7 5.64 kQ
12 15 18
lin High-Level Input Current - - 10 uA
lig Low-Level Input Current s - 10 uA
Vo High-Level Output Voltage VCC-10-0.3 - VCC-10 Vv
VoL Low-Level Output Voltage 0 - 0.2 \"
loz Tri-State Output Leakage Current -10 - 10 uA
Cin Input Capacitance - - 5 pF
Cout Output Capacitance - - 5 pF
m NOTE

For PA10, PA11, PLO, and PL1 ports, the Rpy and Rpp are 4.7kQ +20%.
For PCO, PC3~PC7, PF3, PF6, and PG1~PG5 ports, the Rpy and Rpp are 15kQ +20%.
For other GPIO ports, the Rpy and Rpp are 100kQ +20%.

5.5. SDIO Electrical Characteristics

The SDIO electrical parameters are related to different supply voltage.

'y

A%

mput I
high level

Veeo
output
Von / high level
|
Vi '

undefined
Vi

mput '
low:level Vor I output

low level

Vss t

Figure 5-1. SDIO Voltage Waveform

Table 5-4 shows 3.3V SDIO electrical parameters.

Table 5-5:3.3V SDIO Electrical Parameters
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Symbol Parameter Min S Typ Max yﬁ&
VDD Power voltage 2.7 - 3.6 Y
Vecea I/0 voltage 2.7 - 3.6 \Y;
Vou Output high-level voltage 0.75 * Vcea - - Vv
VoL Output low-level voltage - - 0.125* Vceq Vv
ViH Input high-level voltage 0.625* Vceq - Vceq + 0.3 \%
Vi Input low-level voltage Vss—0.3 - 0.25 * Vceq Vv

Table 5-5 shows 1.8V SDIO electrical parameters.
Table 5-6. 1.8V SDIO Electrical Parameters

Symbol Parameter Cp‘zﬁ\\\b Min Tyg@‘\\b Max Unit
VDD Power voltage 2.7 e 3.6 Vv
Veea I/0 voltage 1.7 1.95 Vv
Von QOutput high-level voltage Veea—0.45 - - \
Vor Output low-level voltage - - 0.45 Vv
Vin Input high-level voltage 0.625* Veeq M - Veeg + 0.3 Y
Vi Input low-level voltage Vss—0.3 - 0.35 * Veeq 2 v

(1).0.7 * Vceq for MMCA.3 or lower.
(2).0.3 * Vceq for MMC4.3 or lower.

5.6. GPADC Electrical Characteristics
The GPADC contains 4-ch analog-to-digital(ADC) converter. Table 5-6 lists GPADC electrical characteristics.

Table 5-7. GPADC Electrical Characteristics

Parameter O Min Typ O Max Unit

ADC Resolution - 12 - bits

Full-scale Input Range 0 - AVCC \

Quantizing Error - 8 - LSB

Sampling Rate - - 1 MHz

Conversion Time - 14 - ADC Clock Cycles

5.7. LRADC Electrical Characteristics
The LRADC is 6-bit resolution ADC for key application. The LRADC can work up to 2kHz conversion rate. Table 5-7 lists
LRADC electrical characteristics.

Table 5-8. LRADC Electrical Characteristics

Parameter Min Typ Max Unit

ADC Resolution - 6 - bits

Full-scale Input Range 0 - LEVELB® \Y;

Quantizing Error - 2 - LSB

Sampling Rate - - 2 kHz

Conversion Time - 6 - ADC Clock Cycles

(1) The maximum value of LEVELB is 1.266V. For details, see the register description of LRADC in
Allwinner _T5_Series_User_Manual.
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5.8. Audio Codec Electrical Characteristics
Test conditions: VDD _SYS = 0.9 V, AVCC = 1.8 V, TA = 25 °C, 1 kHz sinusoid signal, DAC fs = 48 kHz, 16-bit-audio data
unless otherwise stated.

Table 5-9. Audio Codec Typical Performance

Symbol Parameter ‘ “ Test Conditions | Min ‘ Typ ‘ Max | Unit
DACL/DACR to LINEOUTL/R(R=10 kQ )
Full-scale Level 0dBFS 1 kHz - 0.56 - Vrms
DAC Path |SNR(A-weighted) Odata - 94 - dB
THD+N 0dBFS 1 kHz - -84 - dB
Noise Odata - 11 - uv

5.9. Clock Electrical Characteristics
5.9.1. Input Clock Requirements

The T5 Series has two clock inputs. Each clock input passes through an internal oscillator which can be connected to an

external crystal.
The 24-MHz oscillator provides a 24 MHz reference clock which is used to generate the main source clock for PLL and
the main digital blocks, the clock is provided through DXIN. Table 5-9 lists the recommended values of 24 MHz crystal.

Table 5-10. 24 MHz Crystal Requirements

Symbol Parameter Min Typ Max Unit

1/ (tcpmain) Crystal Oscillator Frequency Range - 24 - MHz
Frequency Tolerance at 25 °C -20 - +20 ppm
Oscillation Mode Fundamental -

The 32.768 kHz oscillator provides a 32.768 kHz reference clock which is used-for RTC and low frequency operation. It
supplies the wake-up domain for operation in low-power mode. The clock is'provided through X32KIN. Table 5-10 lists
the recommended values of 32.768 kHz crystal.

Table 5-11. 32.768 kHz Crystal Requirements

Symbol < ‘| Parameter O Min Typ Max Unﬁr>

1/(tcpmain) Crystal Oscillator Frequency Range - 32.768 - kHz
Frequency Tolerance at 25 °C -20 - +20 ppm
Oscillation Mode Fundamental -

5.10. External Memory Electrical Characteristics
5.10.1. SDRAM AC Electrical Characteristics
5.10.1.1. DDR3/DDR3L Parameters

Figure 5-2 shows the DDR3/DDR3L command and address timing diagram. The timing parameters for this diagram
shows in Table 5-11.
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SCKN

SCSx T3

T4

CMD <V\TE/R AS/CA; \QVE/RAS/CA%

T6
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SAXX <TOV‘ /BA \< ROW/BA ><

T6

5
Figure 5-2. DDR3/DDR3L Command and Address Timing

Table 5-12. DDR3/DDR3L Timing Parameters

3 Clock = 792 MHz <&
D |P er Symbol Unit
aramet ymool - "Min Suggest Max "o
T1 SCKP clock high-level width teH 0.47 - 0.53 tck
T2 SCKP clock low-level width tc 0.47 - 0.53 tck
T3 CS setup time tis 170 295 - ps
T4 CS hold time tin 120 245 - ps
5 Command and Address setup time to Clock ts 170 295 ) ps
edge
6 ggg;mand and Address hold time to Clock t 120 245 i ps

T1 and T2 are in reference to Vref level.
T3,T4,T5, and T6 are in reference to Vih(ac) /Vil(ac) levels. (AC150/DC100).

Figure 5-3 shows the DDR3/DDR3L write timing diagram. The timing parameters for this diagram shows in Table 5-12.

SCKP
A \ \ \ 1 \ |
SCKN — | €«—
SDQSxP T7 ETSE
output)
| D R S S S
SDQSXN 10 ¢ ST
SDQxx

m”‘P””——( Data Data Data X Data X Data X Data X Data X Data >
| |
A e X X o X w X o X o X X )

| >

T11
Figure 5-3. DDR3/DDR3L Write Cycle

Table 5-13. DDR3/DDR3L Write Cycle Parameters

Clock = 792 MHz
ID Parameter Symbol - Unit
N Min ~_ | Suggest Max
7 S.D.QSXP/SDQSXN rising edge to SCKP/SCKN toass 097 i 0.27 tox
rising edge
T8 SDQSxP high.level width toasH 0:45 - 0.55 tex
T9 SDQSxP low level width toast 0.45 - 0.55 tex
T10 | Data setup time to SDQSxP/SDQSxN tps 10 145 - ps
T11 | Data hold time to SDQSxP/SDQSxN ton 45 180 - ps

To receive the reported setup and hold values, writing calibration should be performed in order to locate the SDQSx in
the middle of SDQxx window.
T7,T8, and T9 are in reference to Vref level.
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T10 and T11 are in reference to Vih(ac) /Vil(ac) levels. (AC150/DC100).

Figure 5-4 shows the DDR3/DDR3L read timing diagram. The timing parameters for this diagram shows in Table 5-13.

SCKP

SokN ) \ ) ) ] |
SDQSKP T13 D) |«

) ) ) ) ) \

SD(%IS)t()N
SDQxx

(input) Data Data X Data X Data X Data X Data X Data X Data >

> 112 €

Figure 5-4. DDR3/DDR3L Read Cycle
Table 5-14. DDR3/DDR3L Read Cycle Parameters

Clock = 792 MHz S
ID P %t S | Unit
argm er é@@o Min Max m@@
T12 Read Data valid width tData 200 - ps

113 ZB;SXP/SDQSXN rising edge to SCKP/SCKN rising toasce 995 995 os

To receive the reported setup and hold values, writing calibration should be performed in order to locate the SDQSx in
the middle of SDQxx window.
T12 and T13 are in reference to Vref level.

5.10.1.2. LPDDR3 Parameters

Figure 5-5 shows the LPDDR3 command and address timing diagram. The timing parameters for this diagram shows in
Table 5-14.

Tl

SCKN

SCKP

SCSx

CMD

SAxx

Figure 5-5. LPDDR3 Command and Address Timing Diagram
Table 5-15. LPDDR3 Command and Address Timing Parameters
ID Parameter Symbol CI?Ck =792 MHz Unit
S Min O | Suggest Max

T1 Clock high pulse width ten 0.45 - 0.55 tex
T2 Clock low pulse width toL 0.45 - 0.55 tex
T3 SCSx input setup time tiscs 195 347.5 - ps
T4 SCSx input hold time tiHes 220 372.5 - ps
T5 Address-and control input setup time tias 75 152.5 - ps
T6 Address and control input hold time tian 100 177.5 - ps

T1 and T2 are in reference to Vref level.
T3,T4,T5,and T6 are in reference to Vih(ac) /Vil(ac) levels. (AC150/DC100).
Figure 5-6 shows the LPDDR3 write timing diagram.The timing parameters for this diagram shows in Table 5-15.
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SCKP

SCKN
SDQSxP T7

(output)

D
SDOSXN T10

SDQxx

(output) { Data Data

SDQMx | |
(output) 4( DM DM

4>lf11

Figure 5-6. LPDDR3 Write Cycle

< T9
Data X Data X Data X Data X Data X Data >

DM X DM X DM X DM X DM X DM >

Table 5-16. LPDDR3 Write Cycle Parameters

o ck = 792 MHz : 0
ID ParameterQﬂL\ Symbol g?n Suggest | Max Unit
7 S.D.QSxP/SDQSxN rising edge to SCKP/SCKN toass 0.75 i 195 tox
rising edge
T8 SDQSx input high-level width toask 0.4 - - ek
T9 SDQSx input low-level width toast 0.4 - - tek
T10" | SDQxx and SDQMx input setup time tos 75 152.5 - ps
T11 | SDQxx and SDQMx input hold time ton 100 177.5 - ps

To receive the reported setup and hold values, the write calibration should be performed in order to locate the SDQSx
in the middle of SDQxx window.

T7,T8, and T9 are in reference to Vref level.

T10 and T11 are in reference to Vih(ac) /Vil(ac) levels. (AC150/DC100).

Figure 5-7 shows the LPDDR3 read timing diagram. The timing parameters for this diagram shows in Table 5-16.

SCKP,
) ) \ ) ) ) ) ]
SCKN
SDQS){(]P
) ) ] ) \ |
SD?S)SN
SDQxx
(input) Data Data X Data X Data X Data X Data X Data X Data >
> T12 &

Figure 5-7. LPDDR3 Read Cycle
Table 5-17. LPDDR3 Read Cycle Parameters

Clock = 792 MHz .
ID Parameter Symbol Min Max Unit
T12 Read Data valid width toata 200 - ps

To receive the reported setup and hold values, write calibration should be performed in order to locate the SDQSx in
the middle of SDQxx window.
T12 is in reference to Vref level.

5.10.1.3. DDR4 Parameters
Figure 5-8 shows the DDR4 command and address timing diagram. The timing parameters foe this diagram shows in
Table 5-17.
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Figure 5-8. DDR4 Command and Address Timing

Table 5-18. DDR4 Timing Parameters

o T o X

Clock = 792 MHz .
ID | Parameter %ﬁbol Min Suggest Max Unit
T1 Clock high-level width ten 0.48 - 0.52 tck
T2 Clock low-level width ta 0.48 - 0.52 tck
T3 CS setup time tis 115 - - ps
T4 CS hold time tiH 140 - - ps
T5 Command and Address setup time to CK tis 115 - - ps
T6 Command and Address hold time to CK tiH 140 - - ps

T1~T2 are in reference to Vref level.
T3/T5 are in reference to Vih(ac) / Vil(ac) levels.(AC100)

T4/T6 are in reference to Vih(ac) / Vil(ac) levels.(DC75)

Figure 5-9 shows the DDR4 write timing diagram. The timing parameter for'this diagram shows in Table 5-18.

SCKN
SCKP
SDQSxN
output
SDQSxP
(output)
sbQ
(last data)
sbQ
(first data)
All SDQx
Collectively
Figure 5-9. DDR4 Write Cycle
Table 5-19. DDR4 Write Cycle Parameters
< & Clock = 792 MHz &
ID Pa te Symb
ééjne f ym 8>K> Min Suggest Max %‘ﬁt
T7 SDQS rising edge to SCK rising edge toass -0.27 - 0.27 tex
T8 SDQS high level width toasH 0.46 - 0.54 tex
T9 SDQS low level width toast 0.46 - 0.54 tek
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T10 | Data Valid Window per pin per Ul tovwp 0.66 - -

Lui

T11 | Data Valid Window per device per Ul 0.63 - -

tovwd

Lui

T7~T9are in reference to Vref level.
T10 is Data Valid Window per pin per Ul and is derived from (tan - toasa) of each Ul on a pin of a given DRAM.
T11 is the Data Valid Window per device per Ul and is derived from (tqu - tpasa) of each Ul on a given DRAM.

Figure 5-10 shows the DDR4 read timing diagram. The timing parameters for this diagram shows in Table 5-19.

\ \
SCKP -/ —=/
SDQSxN
(Input)
SDQSxP
|
s T10
/
SDQxx C DataX DataX Data XData X Data X Data DataXData >—
Figure 5-10. DDR4 Read Cycle
Table 5-20. DDR4 Read Cycle Parameters
& & Clock = 792 MHz )
IDQQ Parameter QQ Symbol Min Max Unit
T10 Data Valid Window per pin per Ul tovwp 0.66 - tui

T10 is in reference to Vref level.

5.10.1.4. LPDDR4 Parameters

Figure 5-11 shows the LPDDR4 command and address timing diagram. The timing parameters for this diagram shows in

Table 5-20.
SCKN — — Ay
SCKP
/ \ tr tf /
T5
Vcent_CA / /
RX Mask ¥ RX Mask -/ RX Mask -+ RX Mask 3
\ 4
VA © I\ o/ fm\N o .
Figure 5-11. LPDDR4 Command and Address Timing Diagram
m NOTE
T7 = T3/(tr or tf), signal must be monotonic within tr and tf range.
Table 5-21. LPDDR4 Command and Address Timing Parameters
™~ ~ Clock = 792 MHz :
ID Paramet bol Unit |
ar@he er Symbo Min Suggest | Max me
T1 Clock high pulse width ten 0.46 - 0.54 tek
T2 Clock low pulse width tc 0.46 - 0.54 ek
T3 Rx Mask voltage - p-p Vevw - - 175 mV
T4 Rx timing window Tavw - - 0.3 ul
T5 CA AC input pulse amplitude pk-pk ViHL Ac 210 - - mV
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T6 CA input pulse width Tarw 0.55 - - ul

T7 Input Slew Rate over VclVW SRIN_civw 1 - 7 V/ns

Figure 5-12 shows the LPDDR4 write timing diagram. The timing parameters for this diagram shows in Table 5-21.

SDQSxN
(Output)
SDQSxP
(Output)
—f
Vcent_DQ f ¢
<RX Mask %1 RX Mask -7/ RX Mask - .RX Mask
' . '8 T10
Figure 5-12. LPDDR4 Write Cycle
[E._E-[I NOTE

T12 = T8/(tr or tf), signal must be monotonic within trand tf range.

Table 5-22. LPDDR4 Write Cycle Parameters

Clock = 792 MHz .
ID Parameter Symbol Min Suggest | Max Unit
T8 Rx Mask voltage - p-p total Vaivw_total - - 140 mV
T9 Rx timing window total (At VdIVW voltage levels) Taivw_total - - 0.22 Ul
T10 DQ AC input pulse amplitude ViHL Ac 180 - - mV

pk-pk

T11 Input pulse width (At Vcent_DQ) Taipw Da 0.45 - - ul
T12 Input Slew Rate over VdIVW_total SRiN_dgivw 1 - 7 V/ns

Figure 5-13 shows the LPDDR4 read timing diagram. The timing parameters for this diagram shows in Table 5-22.

SDQSxN
(Input)
SDQSxP
(Input)
Vcent_D
D / RX Mask - RX Mask £~ RX Mask -} RX Mask / ----------------
VA \_ /meme\ /[ ]
Figure 5-13. LPDDR4 Read Cycle
Table 5-23. LPDDR4 Read Cycle Parameters
& N Clock = 792 MHz
\Q .
ID Pararg@ﬁr :\}QQ Symbol T = Unit
T13 DQ output window time total, per pin (DBI-Disabled) taw_total 0.75 - ul
T14 DQ output window time total, per pin (DBI-Enabled) taw_total_psl 0.75 - ul
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5.10.2. Nand AC Electrical Characteristics

NDFC_CLE ////
NDFC_CE# \|“ 3 — 14—
// /
1/
NDFC_WE# ////
— t14 41)
NDFC_RE# l—112 sample —  samplen-1
fe—t13—> /
NDFC_ALE /]
[—— 110 — )
NDFC_RB# / ///
NDFC_IOx 4 D(0) X !l p(n-1) e ——
1/
Figure 5-14. Conventional Serial Access Cycle Timing (SAMO0)
NDFC_CLE ////
NDFC_CE# \|'_ 13—+ —t4
/1 /
1/
NDFC_WE# //,
114
NDFC_RE# — 12— sample 0
fe—t13 —> /‘
NDFC_ALE /]

|<—— t10 —» ////

NDFC_RBH# / 1

/
NDFC_IOx { D(0) /’,:f X D(n-1) —
Figure 5-15. EDO Type Serial Access after Read:Cycle Timing (SAM1)
NDFC_CLE //
NDFC_CE# 13 i
/] /
NDFC_WE# W
— t14 /1
sample 0
NDFC_RE# <—t12—'| /]
fe—— t13 ——f
NDFC_ALE //
le—t10 — ],

NDFC_RB# / 1

NDFC_IOx

//
{ D(0) X on-1) yp——
1/

Figure 5-16. Extending EDO Type Serial Access Mode Timing (SAM2)
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NDFC_CLE / \

NDFC_CE# I t3
NDFC_WE# t —
NDFC_RE#

Lt
NDFC_ALE ¢ t7 ]

t8 —Ple— 19

NDFC_10x XOOUOUOXKXXXXIIK_ COMMAND QOOCKXXXXKXXKXKXXKXXX

Figure 5-17. Command Latch Cycle Timing

f
d

NDFC_CLE I t1
\ //
NDFC_CE# l— 3 > 2 ——t4—]
\ «— [t15——» // /
NDFC_WE# — t6 —¥ 4
NDFC_RE# [ 5 ¥ ;/’/
//
fe—— t7 —>» ——tll—

NDFC_ALE / /7 \

[e— t8 —»¢— 19 p
nor_10x KRXXRXQXORXRN_Adarol X7, naarint) _ YIXRXOX
/1

Figure 5-18. Address Latch Cycle Timing

NDFC_CLE * t1 ¥
\ //
NDFC_CE# e ——4 4 ——t4—>)
\ — |tis— /
NDFC_WE# — 6 — 7/
NDFC_RE# 5 ;/’/
//
NDFC_ALE e 7 —— ——¥
\ // /
[e— t8 —>¢— 19 —>|

//
N L S TN G/ ATV 00000
//

Figure 5-19. Write Data to Flash Cycle:Timing
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NDFC_CLE __/ \ //
NDFC_CE# // /
7/

NDFC_WE# y

114 //
NDFC_RE t12 t13 /
NDFC_ALE /{/
NDFC_RB# t16- ,

\ / //

NDFC_IOx CMD / Do) X_// X D(n-1)\

Figure 5-20. Waiting R/B# Ready Timing

NDFC_CLE __/ % //
NDFC_CE# // /
NDFC_WE# "
| Vi
e : = W
NDFC_ALE /{/
NDFC_RB# ”
/
NDFC_IOx CMD / D(0) X 7/ X D(n-1)\
Figure 5-21. WE# High to RE# Low Timing
NDFC_CLE // / \ /
NDFC_CE# //
S 7 I\
norc RE \_/ V// ./ \/
NDFC_ALE // / ;N
NDFC_RB# //
NDFC_IOX yA/A C))) CITEI /_05h X Col1 X Col2 X \

Figure 5-22. RE# High to WE# Low Timing
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NDFC_CLE //

1/

NDFC_CE# /

7/

norc wer / \// \/ ./

le——t19—>

NS\

NDFC_RE
/
NDFC_ALE )
/
NDFC_RB# )
/

NDFC_I0x ___ /£~ J/— XAddr2X Addr3\

/ DOy X_b(1) X D(2) X \

Table 5-24. NAND Timing Constants

Figure 5-23. Address to Data Loading Timing

Parameter < Symbol S Timing Unit S
NDFC_CLE setup time tl 2T ns
NDFC_ CLE hold time 12 2T ns
NDFC_CE setup time i3 2T ns
NDFC_CE hold time t4 2T ns
NDFC_WE# pulse width t5 T ns
NDFC_WE# hold time t6 T ns
NDFC_ALE setup time t7 2T ns
Data setup time 18 T ns
Data hold time t9 T ns
Ready to NDFC_RE# low t10 3T ns
NDFC_ALE hold time t11 2T ns
NDFC_RE# pulse width 112 T ns
NDFC_RE# hold time t13 T ns
Read cycle time t14 2T ns
Write cycle time 115 2T ns
NDFC_WEH# high to R/B# busy t16 T_WB® ns
NDFC_WE# high to NDFC_RE# low t17 T_WHR® ns
NDFC_RE# high to NDFC_WE# low t18 T_RHW® ns
Address to Data Loading time t19 T_ADL® ns
(1):T is the cycle of internal clock.

(2),(3),(4),(5): This wvalues is configurable  in nand flash controller. The value of T_WB could be

14*2T/22*2T/30*2T/38*2T, the value of T_WHR could be 0*2T/6*2T/14*2T/22*2T, the value of T_RHW could be
4*2T/12*2T/20*2T/28*2T, the value of T_ADL could be 0*2T/6*2T/14*2T/22*2T.

5.10.3. SMHC AC Electrical Characteristics

5.10.3.1. SMHCO/SMHC1
(1) SDR Mode(<100MHz)

The contents of this section can be applied to DS, HS, SDR12, SDR25, SDR50,'SDR104(<100MHz) speed mode.
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Figure 5-24. SMHCO0/1 SDR Mode Output Timing Diagram
Table 5-25. SMHCO0/1 SDR Mode Output Timing Constants
Parameter N | Symbol | Min Typ & Max Unit
CLK
Clock frequency tCK 0 50 50 MHz
Duty cycle DC 45 50 55 %
Output CMD, DATA(referenced to CLK)
CMD, Data output delay time toDLY - 0.25 0.5 ul
Data output delay skew time tOSKEW - - 0.625 ns

NOTE (1): Unit Interval (Ul) is one bit nominal time. For example, UI=20ns at 50MHz.
NOTE (2): The driver strength level of GPIO is 2 for test.

[ 3 tCK el

L ¥ »

| tISKEW !

| tIDLY : ; !

| , | |

] R L
CLK : :

l I |

CMD , DATA l 12 X . |
I |

Figure 5-25. SMHCO/1 SDR Mode Input Timing Diagram

Table 5-26. SMHCO0/1 SDR Mode Input Timing Constants

Parameter | symbol | Min Typ Max | Unit
CLK

Clock frequency tCK 0 50 50 MHz
Duty cycle DC 45 50 55 %

Input CMD, DATA(referenced to CLK 50MHz)

Data input delay in SDR mode. It
includes Clock’s PCB delay time,

Data’s PCB delay time and tbLy i i 20 ns
device’s data output delay
Data input skew time in SDR HISKEW i i 0.858 ns

mode

NOTE (1): The driver strength level of GPIO is 2 for test.

(2) DDR50 Mode
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Figure 5-26. SMHCO/1 DDR50 Mode Output Timing Diagram

Y \

Table 5-27. SMHC0/1 DDR50 Mode Output Timing Constants

Parameter S | Symbol | Min | Typ o Max Unit
CLK

Clock frequency tCK 0 50 50 MHz
Duty cycle DC 45 50 55 %

Output CMD, DATA(referenced to CLK)

CMD, Data output delay time in

DDR mode tODLY_DDR - 0.25 0.25 ul

Data‘output delay skew time tOSKEW_DDR - - 0.884 ns

NOTE (1): Unit Interval (UIl) is one bit nominal time. For example, UI=20ns at 50MHz.
NOTE (2): The driver strength level of GPIO is 2 for test.

|l tCK - |
LY L]
! tISKEW_DDR I
| > I
.o tIDLY_DDR : : :

! |

L
| |_
CLK I . I
|

CMD , DATA | IX :\_! X

Figure 5-27. SMHCO/1 DDR50 Mode Input Timing Diagram

Table 5-28. SMHCO0/1 DDR50 Mode Input Timing Constants

Parameter | Symbol L\ﬁlin | Typ Max @nit
CLK

Clock frequency tCK 0 50 50 MHz
Duty cycle DC 45 50 55 %

Input CMD, DATA(referenced to CLK 50MHz)

Data input delay in DDR mode. It
includes Clock’s PCB delay time,

Data’s PCB delay time and tIDLY_DDR i - 83 ns
device’s data output delay
Data input skew time in DDR tISKEW_DDR i i 0.858 ns

mode

NOTE (1): The driver strength level of GPIO is 2 for test.

(3) SDR104 Mode(>100MHz)
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Figure 5-28. SMHCO0/1 SDR104 Mode Output Timing Diagram
Table 5-29. SMHC0/1 SDR104 Mode Output Timing Constants
Parameter & | Symbol | Min Lpﬁ/p Max Unit
CLK
Clock frequency tCK 0 - 150 MHz
Duty cycle DC 45 50 55 %
Output CMD, DATA(referenced to CLK)
CMD, Data output delay time toDLY - 0.25 0.5 Ul
Data output delay skew time tOSKEW - - 0.884 ns

NOTE (1): Unit Interval (UIl) is one bit nominal time. For example, UI=20ns at 50MHz.
NOTE (2): The driver strength level of GPIO is 2 for test.

{PERIOD :

Figure 5-29. SMHCO0/1 SDR104 Mode Input Timing Diagram

Table 5-30. SMHC0/1 SDR104 Mode Input Timing Constants

Parameter l\SymboI | Min | Typ | Max_ | Unit Remark

CLK

Clock period tPERIOD 6.66 - - ns Max:150MHz
Duty cycle DC 45 50 55 %

Rise time, fall time tTLH, tTHL - - 0.2 ul

Input CMD, DATA(referenced to CLK)

Output delay tPH 0 - 2 ul

Output delay variation due

to temperature change after | dPH -3500! - 15501 ps

tuning
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CMD,Data valid window | tvw 0.575 - - ul

NOTE (1):'Unit Interval (Ul) is one bit nominal time. For example, Ul=10ns at 100MHz.
NOTE (2): The driver strength level of GPIO is 3 for test.

NOTE (3): Temperature variation: -20°C.

NOTE (4): Temperature variation: 90°C.

5.10.3.2. SMHC2
(1) HS-SDR/HS-DDR Mode

1]

— NOTE
10 voltage is 1.8V or 3.3V.

> tCK >
| [
| tOSKEW |
i ooy !
< i B !
i i
CLK i
| : ’ |
5 s ol . Iy
| “% s | . &
CMD , DATA i i X 4 : P XS
: Loyl :
Figure 5-30. SMHC2 HS-SDR Mode Output Timing Diagram
[ | >
| I
: tOSKEW DDR :
l < » I
!‘ tODLY_ DDR i >| | I
T [_
CLK Ll !
| s 4 : J I
CMD , DATA I." )|< ‘-.i X i
Figure 5-31. SMHC2 HS-DDR Mode Output Timing Diagram
Table 5-31. SMHC2 HS-SDR/HS-DDR Mode Output Timing Parameters
Parameter | Symbol | Min | Typ Max Unit | Remark
CLK
Clock frequency tCK 0 50 50 MHz
Duty cycle DC 45 50 55 %
Output CMD, DATA(referenced to CLK)
CMD, Data output delay time toDLY - 0.25 0.5 ul
CMD, Data output delay time in DDR mode | tODLY_DDR - 0:25 0.25 ul
Data output delay skew.time tOSKEW - - 0.884 ns

NOTE (1): Unit Interval (Ul) is one bit nominal time. For example, UI=20ns at 50MHz.
NOTE (2): The driver strength level of GPIO is 2 for test.
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Figure 5-32. SMHC2 HS-SDR Mode Input Timing Diagram
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Figure 5-33. SMHC2 HS-DDR Mode Input Timing Diagram
Table 5-32. SMHC2 HS-SDR/HS-DDR Mode Input Timing Parameters
Parameter | Symbol | Min Typ Max | Unit | Remark
CLK
Clock frequency tCK 0 50 50 MHz
Duty cycle DC 45 50 55 %

Input CMD, DATA(referenced to CLK 50MHz)

Data input delay in SDR mode. It includes
Clock’s PCB delay time, Data’s PCB delay time | tIDLY - - 20 ns
and device’s data output delay

Data input delay in DDR mode. It includes

Clock’s PCB-delay time, Data’s PCB delay time | tIDLY_DDR - - 83 ns
and device’s data output delay

Data input skew time in SDR mode tISKEW - - 0.858 ns
Data input skew time in DDR mode tISKEW_DDR | - - 0.858 ns

NOTE (1): The driver strength level of GPIO is 2 for test.

(2) HS200 Mode

< tCK "
! tOSKEW !
| |
tODLY <| :
.< iH | ¢
CLK , ! ! |
| L] e
CMD , DATA | a X Y : 7 X 5,
. P

Figure 5-34. SMHC2 HS200 Mode Output Timing Diagram

Table 5-33. SMHC2 HS200 Mode Output Timing Parameters
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Parameter | symbol [ min_ | Typ Max Unit | Remark
CLK

Clock frequency tCK - - 150 MHz

Duty cycle DC 45 50 55 %

Rise time, fall time tTLH, tTHL - - 0.2 ul

Output CMD, DATA(referenced to CLK)

CMD, Data output delay time toDLY - 0.25 0.5 ul

Data output delay skew time tOSKEW - - 0.884 ns

NOTE (1): Unit Interval (Ul) is one bit nominal time. For example, Ul=10ns at 100MHz.
NOTE (2): The driver strength level of GPIO is 3 for test.

{PERIOD :

Figure 5-35. SMHC2 HS200 Mode Input Timing Diagram

Table 5-34. SMHC2 HS200 Mode Input Timing Parameters

Parameter * | Symbol | Min | Typ | Max | Unit | Remark

CLK

Clock period tPERIOD 6.66 - - ns Max:150MHz
Duty cycle DC 45 50 55 %

Rise time, fall time tTLH, tTHL - - 0.2 Ul

Input CMD, DATA(referenced to CLK)

Output delay tPH 0 - 2 ul

Output delay var.iation due to temperature dPH 3508 i 15504 ps

change after tuning

CMD, DATA valid window tVW 0.575 - - Ul

NOTE (1): Unit Interval (Ul) is one bit nominal time. For example, Ul=10ns at 100MHz.
NOTE (2): The driver strength level of GPIO is 3 for test.

NOTE (3): Temperature variation: -20°C.

NOTE (4): Temperature variation: 90°C.

(3) HS400 Mode

The CMD output timing for H5400 mode is the same as CMD output timing for HS200 mode.
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Figure 5-36. SMHC2 HS400 Mode Data Output Timing Diagram

Table 5-35. SMHC2 HS400 Mode Data Output Timing Parameters

Parameter. Symbol TQMin | Typ | Max | Unit | Remark
CLK
Clockperiod tPERIOD 10 - - ns Max:100MHz
Clock slew rate SR 1.125 | - - V/ns
Clock duty cycle distortion tCKDCD 0 - 0.5 ns
Clock minimum pulse width tCKMPW 2.2 - - ns
Output DATA(referenced to CLK)
Data output setup time toSsu 0.4 - - ns
Data output hold time tOH 0.4 - - ns
Data output slew rate SR 0.9 - - ns
NOTE (1): Unit Interval (UIl) is one bit nominal time. For example, Ul=10ns at 100MHz.
NOTE (2): The driver strength level of GPIO is 3 for test.
tPERIOD
et >
,§\¢ tDSDCD
Data Strobe VT < tDSMPW < tDSMPW >’
! &,IDSDCD
- ¢tRQ > (tRQH
VOH VOH \ // VOH
DATA[7:0]
VOL VOL VoL
/A
Figure 5-37. SMHC2 HS400 Mode Data Input Timing Diagram
Table 5-36. SMHC2 HS400 Mode Data Input Timing Parameters

Parameter | Symbol | Min Typ Max | Unit | Remark
DS(Data Strobe)
DS period tPERIOD 10 - - ns Max:100MHz
DS slew rate SR 1.125 - - V/ns
DS.duty cycle distortion tDSDCD 0.0 - 0.4 ns
DS minimum pulse width tDSMPW 2.0 - - ns
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Output DATA(referenced to CLK)

Data input skew tRQ - - 0.4 ns
Data input hold skew tRQH - - 0.4 ns
Data input slew rate SR 0.85 - - V/ns

NOTE (1): Unit Interval (UIl) is one bit nominal time. For example, Ul=10ns at 100MHz.
NOTE (2): The driver strength level of GPIO is 3 for test.

5.11. External Peripheral Electrical Characteristics
5.11.1. rLCD AC Electrical Characteristics

Vertial Timing

Vsync

44 /- 'l IIF
wee U NI 1
LD[23..0] Vertical invalid data period Vertical invalid data period

Odd/Even field
e s e S i N
s el :
Vsync i
1/H/2 E<_>:(' """""""" 'E'Y'Bf """"""""" % i
Tanm Z , 7 T 7 —
U U | U Uy 1 |

LD[23..0] Vertical invalid data period Vertical invalid data period

Even field

Figure 5-38. HV_IF Interface Vertical Timing
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Figure 5-39. HV_IF Interface Horizontal Timing
Table 5-37. LCD HV_IF Interface Timing Constants

Parameter Symbol Min Typ Max Unit
DCLK cycle time tDCLK 5 - - ns
Hsync period time tHT - HT+1 - tDCLK
Hsync width tHSPW - HSPW+1 - tDCLK
Hsync back porch tHBP - HBP+1 - tDCLK
Vsync period time tvT - VIR - tHT
Vsync width tVSPW - VSPW+1 - tHT
Vsync back porch tVBP - VBP+1 - tHT

(1) Vsync: Vertical sync, indicates one new frame.

(2) Hsync: Horizontal sync, indicate one new scan line.

(3) DCLK: Dot clock, pixel data are sync by this clock.

(4)'LDE: LCD data enable.

(5) LD[23..0]: 24Bit RGB/YUV output from input FIFO for panel.
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5.11.2. CSI AC Electrical Characteristics

tperiod

'
|

I

} thigh-level |
) ' .

PCLK

P

Figure 5-40. CSI Data Sample Timing

<

Table 5-38. CSI Interface Timing Constants

Parameter 55\\\‘“U Symbol l\@i}\iu Typ Max Unit
Pclk period tperiod 6.7 - - ns
Pclk frequency 1/tperiod - - 148.5 MHz
Pclk duty thigh-level/ tperiod 40 50 60 %
Data input setup time tdst 0.6 - - ns
Data input hold time tdhd 0.6 - - ns

5.11.3. EMAC AC Electrical Characteristics

5.11.3.1. RMII
The following figures show the timing of RMII.
_ TREF CIK _
REF_CLK
— TholdR
RXD/CRS_DV/ <:> b ’ ) <:> D Q
R.‘,(iER S I S L4 AN A\ 4 SN 4
- TsetupR

Figure 5-41. RMII Receive Timing

T REE_CLK
REF_CLK ’

me/mo < X +l< - .

— TsetupT

Figure 5-42 RMII Transmit Timing

The following table shows the timing parameters of RMII.

Table 5-39. RMII Timing Parameters

Parameter Igé\s\ocription \\,?9\0 Min Typ Max Unit
TREF_CLK Reference Clock Period - 20 - ns
Tduty REF_CLK duty cycle 35 65 %
TsetupT TXD/TXEN to REF_CLK setup time 4 ns
TholdT TXD/TXEN to REF_CLK hold time 2 ns
TsetupR RXD/CRS_DV/RX_ER to REF_CLK setup time 4 ns
TholdR RXD/CRS_DV/RX_ER to REF_CLK‘hold time 2 ns
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5.11.3.2. RGMII
The following figures show the timing of RGMII.

’

]
: ;
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RXC(source of data) y
e delay added
X/RXDB:O] W - >< ><
RXD[7:4][3:0] : i i

i

|

|
_CTL >< RXDV RXERR >< }<

RXC(at receiver) / \ / Mho 1dR

TsetupR —>! e

Figure 5-43. RGMII Receive Timing
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1
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] I
1 I
] 1
/ : i
TXC (at receiver) —\—/Mlml(ﬂ{

TsetupR = [
1

TXC(source of data)

Figure 5-44. RGMII Transmit Timing

The following table showsthe timing parameters of RGMII.

Table 5-40. RGMII Timing Parameters

Parameter <> | Description O Min Typical | Max Unit
Teyc Clock Cycle Duration 7.2 8 8.8 ns
Duty G Duty Cycle Duration for Gigabit 45 50 55 %
Duty T Duty Cycle for 10/100T 40 50 60 %
TsetupT Data to clock output setup(at Transmitter integrated delay) | 1.2 2.0 ns
TholdT Data to clock output hold(at Transmitter integrated delay) 1.2 2.0 ns
TsetupR Data to clock input setup(at Receiver integrated delay) 1.0 2.0 ns
TholdR Data to clock input hold(at Receiver integrated delay) 1.0 2.0 ns

Note: For 10Mbps and 100Mbps, Tcyc will scale 400ns+40ns and 40ns+4ns.

5.11.4. CIR-RX AC Electrical Characteristics

Address #Address Command #Command

*

ve [ UL RS UUTTITU L L L LI

Ty Ty T e

Tt

Figure 5-45. CIR-RX Timing

Table 5-41. CIR-RX Timing Constants
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Parameter Symbol <& Min Typ Max Unit
Frame period Tf 67.5 ms
Lead code high time Tlh 9 ms
Lead code low time Tl 4.5 ms
Pulse time Tp 560 us
Logical 1 low time T1 1680 us
Logical O low time TO 560 us

5.11.5. SPI AC Electrical Characteristics

CS#
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Figure 5-46. SPI MOSI Timing
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Figure 5-47. SPI1 MISO Timing

Table 5-42. SPI Timing Constants

Parameter Symbol Min Typ Max Unit
CS# active setup time tSLCH - 2T ns
CS# active hold time tCHSH 2T ns
Data in setup time tDVCH T/2-3 ns
Data in hold time tCHDX T2-3 ns
NOTE (1):T is the cycle of clock.
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5.11.6. UART AC Electrical Characteristics

Register Setting:

Data length(DLS in LCR[1:0]) = 3 (8bit)
Stop bit length(STOP in LCR[2])=1 (2bit)
Parity enable(PEN in LCR[3]) =1

RX

start ><

data

>< parity >< stop

RX FIFO
DATA NN NN

DA

vaild data

-
Bl

tRXS

Figure 5-48. UART RX Timing

X start ><

stop]

nCTS

tDCTS

Figure 5-49. UART nCTS Timing

Register Setting:

RTS Trigger level(RT in FCR[7:6]) = 3 (De-asserted nRTS when FIFO valid data number reach FIFO depth-2)

RX FIFO B N
DATA NUM FD 3 -2 >® \ % 0
nRTS o
;DRTg ) tARTS ]
Note (1): FD: FIFO Depth
Figure 5-50. UART nRTS Timing
Table 5-43. UART Timing Constants
Parameter Symbol Min Typ Max Unit
RX start to RX FIFO tRXSF 10.5x BRPY - 11x BRPW ns
Delay time of de-asserted
- - (1)

nCTS to TX start tDCTS BRP ns
Step time of assgrt.ed nCTS to LACTS BRP(/4 i i ns
stop next transmission
D i -

elay time of de-asserted tDRTS < i BRPW ns
nRTS
Delay time of asserted nRTS tARTS - - BRPW ns
NOTE (1): BRP(Baud-Rate Period).
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5.11.7. TWIAC Electrical Characteristics
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Figure 5-51. TWI Timing
Table 5-44. TWI Timing Constants
@?rameter Symbol S Standard mode Fast mode Unit
<& Min Max Min ax
SCK clock frequency Fsck 0 100 0 400 kHz
Setup time in Start Tsu-STA 4.7 - 0.6 - us
Hold time in Start Thd-STA 4.0 - 0.6 - us
Setup time in Data Tsu-DAT 250 - 100 - ns
Hold time in Data Thd-DAT 5.0 - - - us
Setup time in Stop Tsu-STO 4.0 - 0.6 - us
SCK low level time Tlow 4.7 - 1.3 - us
SCK high level time Thigh 4.0 - 0.6 - us
SCK/SDA falling time Tf - 300 20 300 ns
SCK/SDA rising time Tr - 1000 20 300 ns
5.11.8. TSC AC Electrical Characteristics
- XX
! o
| ~
CIOCk _\_/_\_
1 o
1 —
MR
Figure 5-52. TSC Data and Clock Timing
Table 5-45. TSC Timing Constants
Parameter Symbol <O Min Typ Max Unit
Data hold time T1 TW/2-TM/10 TR THR+TH/10 | us
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Clock pulse width

| 12 | TWR-TWA0 [ TR | TR+TIH/10

| us

NOTE (1):T is the cycle of clock.

5.11.9. 12S/PCM AC Electrical Characteristics
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Figure 5-53. 12S/PCM Timing in Master Mode
Table 5-46. 12S/PCM Timing Constants in Master Mode

Parame@ér Symbol Min Typ Max Unit
LRCK delay T4(LRCK) - - 10 ns
LRCK to DOUT delay(For LJF) T4(DO-LRCK) - - 10 ns
BCLK to DOUT delay T4(DO-BCLK) - - 10 ns
DIN setup T4(DI) 4 - - ns
DIN hold Th(DI) 4 - - ns
BCLK rise time T, - - 8 ns
BCLK fall time T¢ - - 8 ns
!
LRCK (
Th(LRCK)— k—»iTs(LRCK)
|
BCLK '

Td(DO-LRCK) ! 140052k €

DOUT X

G GE S I G

Ts(DI) € :4—>:Th(D|)

DIN X

C

Figure 5-54. 12S/PCM Timing in Slave Mode
Table 5-47. 12S/PCM Timing Constants in Slave Mode

Parameter Symbol Min Typ Max Unit
LRCK setup Ts(LRCK) 4 - - ns
LRCK hold Th(LRCK) 4 - - ns
LRCK to DOUT delay(For LIJF) T4(DO-LRCK) - - 10 ns
BCLK to DOUT delay T4(DO-BCLK) - - 10 ns
DIN setup Ts(DI) 4 - - ns
DIN hold Th(DI) 4 - - ns
BCLK rise time T, - - 4 ns
BCLK fall time Ts - - 4 ns
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5.11.10. DMIC AC Electrical Characteristics
| |

DMIC_CLK / \ (J
|

i TRH —): l€— — i{— TLH
|

| T | T |
DMIC_DATA X Right data | X Left data | X
| L | : |
|

| | |
[ e—
| TRSU : : Tisu

Figure 5-55. DMIC Timing
Table 5-48. DMIC Timing Constants

Parameter ,&\@ Symbol r(@in Typ Max Unit
DMIC_DATA(Right) setup time to falling edge of Tasu 15 i i ns
DMIC_CLK
DMIC_DATA(Right) hold time from falling edge of

TrH 0 - - ns
DMIC_CLK
DMIC_DATA(Left) setup time to rising edge of DMIC_CLK | Tisu 15 - - ns
DMIC -DATA(Left) hold time from rising edge of Tus 0 i i ns
DMIC_CLK

5.11.11. OWA AC Electrical Characteristics

OWA_OUT N

TF(OWA_OUT) ! €~ —»! I Tr(OWA _0ouT)

Figure 5-56. OWA Timing
Table 5-49. OWA Timing Constants

Parameter " | symbol Min Typ Max Unit <
OWA_OUT rise time Tr(OWA_OUT) - - 8 ns
OWA_OUTfall time Tf(OWA_OUT) - - 8 ns

5.12. Power-On and Power-Off Sequence
5.12.1. Power-On Sequence

Figure 5-60 shows an example of the power on sequence for the T5 Series device. The description of the power on
sequence is as follows.

e The consequent steps in power on sequence should not start before the previous step supplies have been
stabilized within 90~110% of their nominal voltage, unless stated otherwise.

e  Before the RESET pin holds on low, the power requirements of the T5 Series show at the following table. After all
of the preceding powers have stabilized, the RESET can be released.

Power &Q ’ Voltage Sequencing Qﬂfer Note

VCC_RTC 1.8V 1

VDD_SYS 0.9v 2

VDD_CPU 0.9V 3

AVCC, VCC_PLL, VCC_DCXO 1.8V 3 They are tied to the same
power supply.

VDD18_DRAM 1.8V 3

VPP DRAM (DDR4 device power) 25V 3 VPP_DRAM ~ stavts  ramping
prior to VCC_DRAM.
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Power & Voltage equencing Order Note <&
VCC_DRAM 1.1v, 1.2V, 1.5V 4
VCC10,VCC_PAVCC_PIVCC_USB 3.3V 4 They are tied to’the same
power supply.
VCC_PG, VCC_PC 1.8V, 3.3V 4 They are tied to the same
power supply.
RESET 1.8V 5
lmsH I
1.8V | —
e S 1
L. _ﬁ‘/ =10ms J | |
-
VDD_SYS /I |
(.
0.9V I/
VDD_CPU | /|
I
I
1.8V

AVCC/VCC_PLL/VCC_DCXO

1.8V
VDD18_DRAM

2.5V
VPP_DRAM

1.1v/1.2V/1.5V
VCC_DRAM

3.3V

VCC_[0/VCC_PA/VCC_PI/VCC_USB

1.8V/3.3V
VCC_PG/VCC_PC

AN

RESET

64ms

5.12.2. Power-Off Sequence

No special restrictions.

N

Figure 5-57. Power On Timing
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6. Package Thermal Characteristics

Table 6-1 shows thermal resistance parameters of the T5 Series. The following thermal resistance characteristics in
Table 6-1 is based on JEDEC JESD51 standard, because the actual system design and temperature could be different
with JEDEC JESD51, the simulating result data is a reference only, please prevail in the actual application condition test.

Table 6-1. T5 Series Thermal Resistance Characteristics

Symbol Parameter Min Typ Max Unit

0a Junction-to-Ambient Thermal Resistance - 26 - °C/W
68 Junction-to-Board Thermal Resistance - 10.34 - °C/W
Buc Junction-to-Case Thermal Resistance $ 10.14 - °C/W
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7. Pin Assignment

7.1. Pin Map

For T5 Series, TFBGA 421 balls, 15 mm x 15 mm, 0.65 mm pitch package is offered. Figure 7-1 and Figure 7-2 illustrate the pin maps for T507/T507-R/T517/T517MO00X0000
package and T507-H/T507-NH/T517-H package.

1 2 3 4 5 b T 8 | 10 11 12 13 14 15 16 17 18 19 20 21 22 23
REFCLE_O
A GO GND PE20 PGE PGE PGL PH1D PHE KEZKIN uT - Paa o] PC7 GHD GMND A
B GHD PEL1 PEZL P17 PGl2 P33 PG7 PGS P2 PG0 PH3 PH2 PH3 PHS w3zkour DHIM D oum ) PALD FDS PD& PO4 GND B
C PES PELO PEO GND PGlS P14 PE1O P4 PGS GHD PH3 TEST RESET FHO PHL GND FH4 GND PG P23 PDS PL3 PLi2 C
DHLDO_O
D PE? PES PES PE1S PE3 PE2 PGE1E PGL1 FEL WL uT — | WRECIM P&3 P&l P& P& PDL FCO D
E PE4 PES PELS PELT FEL PE19 PGELA ITAG_SEL PH? WCC_DCHO FLO P11 P2 GHD P&7 PL1S PD1S FLL7 E
F PC4 PC3 PC2 RELS PELG PE22 WLC_PG PGELS BOOT_SEL EXTIRO “CC_RTC PLL WCC_Pa WEC_LWDS P23 P212 PLLG FDI1S F
G PCE PCO PE14 PELS PE12 GMD G WCC_I0 WCC_PLL | RTC_WIO GMD WCC_PD PL21 PL26 POL4 PDL3 PO12 G
Yoo
H PC10 GHD PCo GND GPLIFR WDoD_GPUYDD_GPU | vDD_GPU | ¥DD_GPU GND GHD GND POLL FDI10 H
DD SR
1 FC13 PC12 PC11 PCL WCC_PE GND GMD wDoD_GPUYDD_GPU | vDD_GPU | ¥DD_GPU GND WDD_S¥ S B MCIL P24 PL25 GND MCS HCA J
K PC14 PC1S PClG PCa PCS GND “CC_PC | vDD_CPU GMD GHD GND GHD GND GND WOD_SYS | WDD_SYs | WCC1S PDZF PL2S PL20 MCS MC2 K
L FI5 FIL “OD_CPU | vDOD_CPU GHD GHD GHD GND GND WOD_SYs | wDD_ 83 GHND MCL Mo L
M 2] PI7 PI3 P2 GHD PC7 WCC_ Pl | DD _CPU | WDD_CPU GMD GHND GHD GMND GND WOD_ s | wDD &S |WOC_Use2 MCE [ [n=] PL22 MC7 MCE M
H P11 GHD PIE IO Pig Yoo _CPU | VDD_CPU GHD GND GHND GMND GND GHD GMND WCC_USE | USE_TEST | WCC_MCE MCLO USES_DM | UsES_DP GMND H
P P13 PFS ;'IPELE::—B YOO_CPU GHD GND GHND GMND GND GHD GMND USB2_CM ) Usk2_DP P
R PF2 PF3 FF4 Fll0 PI12 P13 Fil4 GND GMD GHD VCE&DRA WCE“DRA VECr:ﬂDRA GND GHD GND AGHND ANCL WHAZ LINEOLTR GND Usel_Dm| USBL_DP | R
WCC_DRA | WCC_DRA | VCC_DRA | YCC_DRA | WCC_DRA | WCC_DRA | YDOAS_
T FRD PF1 PFa PILS Fll& GND l " wl " " I'u1 DRAM <0 WCC_TY WHAL LIMECQUTL | USBO_D0A | USBI_DP T
u D0l sDan GHD GMD G GHD GHD Gy MACSI_DSPMCSI_DCSH GND u
¥ D03 /s lue] SDOll DOz SDO19 iDOS2P sDO22 sDozl AS SCE0 AL SACT GRADC2 LRADC HC MCSI_C2PYMCEI_C2N ¥
Wy SDOE0P | SDOS0M GHD SDOLS D014 SDOML sDOs2N D023 SDOM2 G GMND 413 GMND ME ME REXT GND MCSI_CKPPMCEI_CKN] W
Y spos iboa SDOS1P | SDOSLIN sbals GMD sDoz20 GHD 3415 82 SRAT MC GHD GPRADCL | MCSI_DLPJMCEI_C1 M Y
Aanl D04 soo7 D010 sDO1a D026 GND DOS3N D031 DamMs GHD SBAL SB0 343 A1 30070 Sa9 SBE0 a2 GRADCS | MCSI_DOP | MCSI_DOM| A
1] GhD sDamo sDoe sDOL? D025 sDiO2? sDossp SDO2a D29 GHD SCHP S Salo SCKED GHD S 540 GND SBiGL S0DTL GRADCO | TV _OUT GND AB
AC GhD GHD sDOs SDOL6 DO sD030 SCRM S04 SCKEL 2410 SAF SCEL GHD GND AL
1 2 3 4 5 b T 8 3 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Figure 7-1. T507/T507-R/T517/T517M00X0000 Pin Map
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1 2 3 4 5 3 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
) REFCLE
A GND GND PE20 PG3 PGE PG1 PH10 PHE X32KIN C-UT_ Pad PD3 PD7 GND GND A
B GND PE11 PE21 PG17 PG12 PG3 PG7 PG5 PG2 PGO PHE PH2 PH3 PHS X32KoUT DXIN DXouT PAS PALO PD& PD& PD4 GND B
C PES PE1D PEQ GND PG13 PG14 PG10 PG4 PG3 GND PHS TEST RESET PHO PH1 GND PH4 GND PAS PAS PD5 PD3 PD2 C
DXLDO_O
D PE7 PEG PES PE1S PE3 PE2 PG18 PG11 FED NMI uT - WREQIN PA3 PAl PAD PAG PD1 PDO D
E PE4 PES PE13 PE17 PE1 PG19 PG16 JTAG_SEL PH7 VCC_DCXO PLO PAL1 PA2 GND PAT7 PD19 FD18 FD17 E
F PC4 PC3 PC2 PE1S PE16 PE22 VCC_PG PG15 BOOT_SEL EXTIRQ VCC_RTC PL1 VCC_PA |VCC_LVDs PD23 PAl12 PD16 PD15 F
G PC8 PCO PE14 PE13 PE12 GND GND VCC_Io VCC_PLL | RIC_VIO GND VCC_PD PD21 PD26 PD14 PD13 PD12 G
] VDD ; !
H PC10 GND PCS GND GPUF_B VDD_GPU | VDD_GPU | VDD_GPU | VDD_GPU GND GND GND FD11 PD10 H
VDD_5YSF
] PC13 PC12 PC11 PC1 VCC_PE GND GND VDD_GPU | VDD_GPU | VDD_GPU | VDD_GRU GND VDD_SYS _B HHFD PD24 PD28 GND HTX2N HTX2P ]
K PCl4 PC15 PCl6 PCE PCS GND VCC_PC | vDD_CPU GND GND GND GND GND GND VDD_SYS | VDD_SYS |VCC_HDMI} PD27 PD25 PD20 HTX1IN HTX1P K
L PIS PI1 VDD_CPU | VDD_CPU GND GND GND GND GND VDD_SYS | VDD_SYS GND HTXON HTXOP L
M P19 P17 FI3 PI2 GND PC7 VCC_PI VDD_CPU | VDD_CPU GND GND GND GND GND VDD_SYS | VDD_SYS |VCC_USB2 HSCL HSDA PD22 HTXCN HTXCP M
N Fl11 GND FlG FIO Pl VDD_CPU | VDD_CPU GND GND GND GND GND GND GND WCC_USE J USB_TEST JVCC_MCSI HCEC USB3 DM | USE3_DP GND N
VDD
P PI13 PFS CPUFT':\ VvDD_CPU GND GND GND GND GND GND GND UsB2_DM | USB2_DP P
R PF2 PF3 FF4 PI10 PI12 Pl4 PI14 GND GND GND VCCKHDRA VCCKIIIDRA vCCKﬂDRA GND GND GND AGND AVCC VRA2 LINEQOUTR GND USB1_ DM | USBL.DP| R
T PFQ PF1 PF& PI13 PIl6 GND VCC_DRA | VCC_DRA | VCC_DRA | VCC_DRA | VCC_DRA | VCC_DRA | VDDLE_ 520 VCC_TV VRAL LINEQUTL | USBO_DM | USBO_DP T
M M M M M M DRAM - - -
U sbal SDO0 GND GND GND GND GND GND MCSI_D3P | MCSI_D3N GND u
v s5pa3 spaz sbail sDai2 sDai1s 5DQas2P 5pa22 spaz21 SAS SCs0 SAl SACT GPADC2 LRADC NC MCSI<D2P | MCSI_D2N v
W sDQOsOP SDQSON GND sDQi3 sDal4 spDaml SDAs2ZN 5Da23 spam2 SAG GND SA13 GND NC NC REXT GND MCSI_CKP IMCSI_CKN| W
Y 5Das 5Da6 5Das1P SDASIN sDAals GND 5DQ20 GND SA15 SA2 SRST MNC GND GPADCL | MCSI_D1PMCSI_DIN Y
AN shO4d spa7 sDaio sbais sDQ26 GND SDQS3N sDa31 SDaM3 GND SBAL SBAD SA3 SAl11 SODTO SAS SBGO SA12 GPADC3 | MCSI_DOP [MCSI_DON| AA
AB GND SDAaMO spas sDaiv SDQ25 sSDQ27 5DQas3P sDaz28 5Da29 GND SCKP Shad SAl6 SCKEOD GND SAB SAD GND SBG1 50DT1 GPADCO | TV_OUT GND AB
AC GND GND spas spals sDO24 sDa30 SCKN 5A14 SCKEL SALD SAT SCS1 GND GND AC
1 2 3 4 5 3 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Figure 7-2. T507-H/T507-NH/T517-H Pin Map
Table 7-1. The Pin Map Difference among T507/T507-R/T517/T517M00X0000 and T507-H/T507-NH/T517-H
Ball Number T507/T507-R/T517/T517M00X0000 Pin T507-H/T507-NH/T517-H Pin
L22 NC1 HTXON
L23 NCO HTXOP
K21 NC3 HTX1N
K22 NC2 HTX1P
122 NC5 HTX2N
J23 NC4 HTX2P
M21 NC7 HTXCN
M22 NC6 HTXCP
N20 NC10 HCEC
J17 NC11 HHPD
M18 NC8 HSCL
M19 NC9 HSDA
K17 VCC18 VCC HDMI
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7.2. Package Dimension

Figure 7-4 shows the top, bottom, and side views of T5 Series package dimension.

ZX
A D |dag]C Dimension in mm Dimension in inch
B

PIN 41 ] MIN NOM MAX NOW. AKX

A\

A 1.40 1.47 1.54 0.058 0.061

CAVITY AT 020 | 0.25 | 030

|
// R N\ =

| //CEC Y \ A2 1.17 1.22 1.27

| \ \ c 032 | 0.36 | 040

| \ o - — — —

L) D 4.90 15.00 5.10 ¢

| ‘ BES E 14.90 | 15.00 5.10 | 0587

———————L——ff — W e ——— " VA p— - ——Y D1 - 14.50 - o

Ei ——— 1430 | ——= ——

| \
| - N\ SEATING PLS SAR i A Wl
vlaadl o ~m . " ) . U.S0o . J.0

| [ ]ddd]c] SEATING PLANE 5 53 5% T o4 oo
/2\ aaaq 0.15

| 2N

| CCccC 0.15

|

N laaalc DET/—“L X ”A” ddd (i'q‘ﬁ
TOP VIEW coe 0.0
== 2 X Tif 0.08

MD,/ME 23/ 23

— NOTE
1 ~CONTROLLING DIMENSION : MILLIMETER.
X PRIMARY DATUM C AND SEATING PLANESAR
| DEFINED BY THE SPHERICAL CROWNS-OF
THE SOLDER BALLS.
/3\ DIMENSION b IS MEASURED AT IHE MAXIMUM
SOLDER BALL DIAMETER, PARALLEL TO
PRIMARY DATUM C.
/A THE PATTERN OF PIN 1 FIDUCIAL IS FOR
REFERENCE ONLY.
5. SPECIAL CHARACTERISTICS C CLASS: cce, ddd
(SPIL STANDARD).

C

DeecD|C|lA B

G,

A

6. REFERANCE DOCUMENT : JEDEC PUBLICATION 95
DESIGN GUIDE 4.5
/. PKG BALK®DIAMETER IS 0.35 mm BEFORE REFLOW.

~

Figure 7-3. T5 Series Package Dimension
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8. Carrier, Storage and Baking Information

8.1. Carrier
8.1.1. Matrix Tray Information

Table 8-1 shows the T5 Series matrix tray carrier information.

Table 8-1. Matrix Tray Carrier Information

Item & | Color Size O Note

Tray Black 315 mm x 136 mm x 7.62‘mm 126 Qty/Tray

Vacuum packing

Including HIC and
desiccant

Printing: RoHS symbol

Aluminum foil bags Silvery white 540 mm x 300 mm x 0.14 mm

Pearl cotton cushion(Vacuum

White 12 mmx 680 mm x 185 mm
bag)
Ezi\::;)r:t\?:cﬁtingg (Z:Z Gap White Left-Right:12 mm x 180 mm x 85 mm
\ & Front-Back:12 mm x 350 mm x 70 mm
inner box)
Inner Box White 396 mm x 196 mm x 96 mm Printing: RoHS symbol
10 Tray/Inner box
Carton White 420 mm x 410 mm x 320 mm 6 Inner box/Carton
HIC : Desiccant :
i N
" Aliwinner Technology
Model «— [8_©
Lot «——| [ & N
Quantity €<—— Iffg ] g
sequle2tpack S NS
RoHS T
COMPLIANT
Inner b
RoHS symbol: | Product label: R

Table 8-2 shows the T5 Series packing quantity.

Table 8-2. Packing Quantity Information

: SF S
Sample )Slze(r*.\;l\@ Qty/Tray Tray/Inner Box | Full Inner E\é\thy Inner Box/Carton | Full Carton Qty |
T5 Series 15x15 126 10 1260 < 6 7560 &

Figure 8-1 shows tray dimension drawing of the T5 Series.

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. 82




@LWINVER”

Carrier, Storage and Baking Information

322.6 REF
315.0 '
= M M _.8-NO HOLES(VACUUM PICKUP CELL) 1,27 ==
q
NN ) (o) (o) () (o) ) () (v ] [} () (o) (o) ) |
g (1) () (] (| ) () ) (] (] () (o) () b
i () (] ] XOOIDIC ] s
_ — = T 2 (5 (1B i %
O INN in ) ) ) )  ) i
= CCICH CHCN I:I () () () () () () () |
—RIL0I00I0 ] ) o |
| 3 o><45'—T ™ N < B X i
B 1.5 Sé DETAIL C e =
CHAMFER_INDICATES
PACKAGE PIN#1 ORIENTATION
NOTES :

1.
2.
3.

MATERIAL — MPPO.
ALL DIMENSIONS ARE IN MILLIMETERS.
TOLERANCES — X.X=+0.25
— X.XX=£0.13
UNLESS OTHERWISE SPECIFIED.
ESD — SURFACE RESISTIVITY
— 10° T0 10" OHMS/S0.
FOR PACKAGE — BG1515
PART NO. :

=

DATECODE AT TRAY BOTTOM SIDE

NX BG1515 1.2 0718 6 REV.A
(PLEASE INDICATE ON PURCHASE ORDER).

Figure 8-1. Tray Dimension Drawing

8.2. Storage

Reliability is affected if any condition specified in Section 8.2.2 and Section 8.2.3 has been exceeded.

8.2.1. Moisture Sensitivity Level (MSL)

A package’s MSL indicates its ability to withstand exposure

after it is removed from its shipment bag, a low MSL device

sample can be exposed on the factory floor longer than a high MSL device sample. All MSL is defined in Table 8-3.

Table 8-3. MSL Summary

MSL Out-of-bag floor life Comments

1 Unlimited <30°C / 85%RH
2 Iyear <302C"/ 60%RH
2a 4 weeks <30°C / 60%RH
3 168 hours <30°C/ 60%RH
4 72 hours <30°C / 60%RH
5 48 hours <30°C / 60%RH
5a 24 hours <30°C / 60%RH
6 Time on Label(TOL) <30°C / 60%RH
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1]

— NOTE
The T5 Series device samples are classified as MSL3.

8.2.2. Bagged Storage Conditions
The shelf life of the T5 Series device samples is defined in Table 8-4.
Table 8-4. Bagged Storage Conditions

Packing mode Vacuum packing
Storage temperature 20°C~26°C
Storage humidity o | 40%~60%RH
Shelf life Ag)&\ 12 months

8.2.3. Out-of-bag Duration

It is defined by the device MSL rating, the out-of-bag duration of the T5 Series are as follows.
Table 8-5. Out-of-bag Duration

Sto@a\ﬁe temperature 20°C~26°C
Storage humidity 40%~60%RH
Moisture sensitive level(MSL) 3

Floor life 168 hours

For no mention of storage rules in this document, please refer to the latest IPC/JEDEC J-STD-020C.

8.3. Baking

It is not necessary to bake-the T5 Series if the conditions specified in Section 8.2.2 and Section 8.2.3 have not been
exceeded. It is necessary to bake the T5 Series if any condition specified:in’ Section 8.2.2 and Section 8.2.3 has been
exceeded.

It is necessary to bake the T5 Series if the storage humidity condition has been exceeded, we recommend that the
device sample removed from its shipment bag more than 2 days'shall be baked to guarantee production.

Baking conditions: 125°C, 8 hours, nitrogen protection. Note that the sample baking should not exceed 3 times, and the
tray baking should not exceed 1 time, with a distortion risk.
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9. Reflow Profile

All Allwinner chips provided for clients are lead-free RoHS-compliant products.

The reflow profile recommended in this document is a lead-free reflow profile that is suitable for pure lead-free
technology of lead-free solder paste. If customers need to use lead solder paste, please contact with Allwinner FAE.

The appropriate reflow conditions are defined in Figure 9-1 and Table 9-1.

Temperature
e Rttt
\\~ H
&
i O 3 oo |
N - | i
C - i
T _____________ ] - ]
A | |
B - i
: b i Cool
——————————————— Soak ! | Reflow | down
€ D > € F —> e
Figure 9-1. Lead-free Reflow Profile
Table 9-1. Lead-free Reflow Profile Conditions
S QTI typical SMT reflow profijernditions(for reference only)
< Step < Reflow condition <

Environment N2 purge reflow usage (yes/no) Yes, N2 purge used

If yes, 02 ppm level 02 <1500 ppm

A Preheat ramp up‘temperature range 25°C->150°C
B Preheat ramp up rate 1.5~2.5°C /sec
C Soak temperature range 150°C ->190°C
D Soak time 80~110 sec

E Liquidus temperature 217°C

F Time above liquidus 60-90 sec

G Peak temperature 240-250°C

H Cool down temperature rate <4°C [sec

The method of measuring the reflow soldering process is as follows.

Fix the thermocouple‘probe of the temperature measuring line at the:connection point between the pin (solderable
end) of the packaged device and the pad by using high-temperature solder wire or high-temperature tape, fix the
packaged device at the pad by using high-temperature tape or other methods, and cover over the thermocouple probe.
See Figure 9-2.
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Spacing Adjacent package JPVIFIrde
board

WA ESEIW

Measurement

Thermocouples point B

Measurement point A

Figure 9-2. Measuring the Reflow Soldering Process

m NOTE

To measure the temperature of QFP-packaged chip, place the temperature probe directly at the pin.

If possible, the more accurate measuring way is to drill the packaged device, or drill the PCB, and fix the thermocouple
probe through the drilled hole at the pad.
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10. FT and 1QC Test

10.1. FT Test

FT test includes two parts, module verification and linux system testing. For module verification, it verifies the logic
function of each module; for linux system testing, it mainly tests CPU, DDR, memory test and linpack, etc. The linux
system testing can cover areas where module verification does not cover, with the goal of increasing coverage as much
as possible.

10.2. 1QC Test

IQC test system is used for sampling inspection before delivery, it is the final test for chip shipment before delivery to
the customer. IQC test system includes QA test and QC test.

10.2.1. QA Test

QA test is a testing for each function module of chip based on Android system, which can judge whether chip can reach
production standard by system total running results, single module testing fluency.

10.2.2. QC Test

QC test is used to test each module code booting from Nand flash, and run schedule by using PC control code, then read
the return value of each module testing. If the return value is PASS, then continue to perform the next module testing;
or else stop testing and remind the testing module FAIL.
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11. Part Marking

11.1. 1507

Figure 11-1 shows the T507 marking.

( Auwiner R —

1507 o=

B o LLLLLAA XXX1

Ball Al identifier
3 4

Figure 11-1. T507 Marking

Table 11-1 describes the T507 marking definitions.

Table 11-1. T507 Marking Definitions

No. Marking Description Fixed/Dynamic
1 ALLWINNER Allwinner logo or name Fixed

2 T507 Module number Fixed

3 LLLLLAA Lot number Dynamic

4 XXX1 Date code Dynamic
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11.2. T507-H

Figure 11-2 shows the T507-H marking.

Ball Al identifier

Figure 11-2. T507-H Marking

Table 11-2 describes the T507-H marking definitions.

Table 11-2. T507-H Marking Definitions

No. Markingss Description Fixed/Dynamic
1 ALLWINNER Allwinner logo or name Fixed

2 T507-H Module number Fixed

3 LLLLLCA Lot number Dynamic

4 XXX1 Date code Dynamic
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11.3. T507-NH

Figure 11-2 shows the T507- NH marking.

o LLLLLLL XXXXX

Ball Al identifier

3 4
Figure 11-3 T507-NH Marking

Table 11-2 describes the T507-NH marking definitions.

Table 11-3. T507-NH Marking Definitions

No. Markingss Description Fixed/Dynamic
1 ALLWINNER Allwinner logo or name Fixed

2 T507-NH Module number Fixed

3 LLLLLLL Lot number Dynamic

4 XXXXX Date code Dynamic
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11.4. T507-R

Figure 11-2 shows the T507-R marking.

m— o LLLLLLL XXXXX

Ball Al identifier

3 4
Figure 11-4 T507-R Marking

Table 11-2 describes the T507-R marking definitions.

Table 11-4. T507-R Marking Definitions

No. Markingss Description Fixed/Dynamic
1 ALLWINNER Allwinner logo or name Fixed

2 T507-R Module number Fixed

3 LLLLLLL Lot number Dynamic

4 XXXXX Date code Dynamic
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11.5. T517

The following figure shows the T517 marking.

o LLLLLAA XXX

Ball Al identifier

3 4
Figure 11-5T517 Marking

The following table describes the T517 marking definitions.
Table 11-5 T517 Marking Definitions

No. Marking Description Fixed/Dynamic
1 ALLWINNER Allwinner logo or name Fixed

2 T517 Module number Fixed

3 LLLLLAA Lot number Dynamic

4 XXX Date code Dynamic
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11.6. T517-H

The following figure shows the T517-H marking.

e LLLLLBA XXX

Ball Al identifier
3 4

Figure 11-6 T517-H Marking

The following table describes the T517-H marking definitions.
Table 11-6 T517 Marking Definitions

No. Marking Description Fixed/Dynamic
1 ALLWINNER Allwinner logo or name Fixed

2 T517-H Module number Fixed

3 LLLLLBA Lot number Dynamic

4 XXX Date code Dynamic
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11.7. T517M00X0000
The following figure shows the T517M00X0000 marking.

@LNIHER :

T517

MO00X0000

l—_____> « LLLLLEA XXX0

Ball Al Identifier
3 4

Figure 11-7 T517M00X0000 Marking

The following table describes the T517M00X0000 marking definitions.
Table 11-7 T517M00X0000 Marking Definitions

No. < Marking Descript'(g?f Fixed/Dynamic
1 ALLWINNER Allwinner logo or name Fixed

2 T517M00X0000 Module number Fixed

3 LLLLLEA Lot number Dynamic

4 XXX0 Date code Dynamic

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. 94




@LNINVER@

Copyright © 2025 Allwinner Technology Co.,Ltd. All Rights Reserved.

Allwinner Technology Co.,Ltd.
No.9 Technology Road 2, High-Tech Zone,

Zhuhai, Guangdong Province, China

Contact US:
Service@allwinnertech.com

www.allwinnertech.com

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved.

95



	Revision History
	Declaration
	Contents
	Figures
	Tables
	About This Document
	1. Overview
	2. Features
	2.1. CPU Architecture
	2.2. GPU Architecture
	2.3. Memory Subsystem
	2.3.1. Boot ROM
	2.3.2. SDRAM
	2.3.3. NAND Flash
	2.3.4. SMHC

	2.4. Video Engine
	2.4.1. Video Decoding
	2.4.2. Video Encoding

	2.5. Video and Graphics
	2.5.1. Display Engine (DE)
	2.5.2. De-interlacer (DI)
	2.5.3. Graphic 2D (G2D)

	2.6. System Peripherals
	2.6.1. Timer
	2.6.2. High Speed Timer
	2.6.3. RTC
	2.6.4. GIC
	2.6.5. DMA
	2.6.6. CCU
	2.6.7. Thermal Sensor Controller
	2.6.8. CPU Configuration
	2.6.9. IOMMU

	2.7. Image Input
	2.8. Video Output
	2.8.1. TCON_LCD
	2.8.2. TCON_TV
	2.8.3. TVE
	2.8.4. HDMI

	2.9. Audio Subsystem
	2.9.1. Audio Codec
	2.9.2. Audio HUB
	2.9.3. DMIC
	2.9.4. One Wire Audio (OWA)

	2.10. Security Engine
	2.10.1. Crypto Engine (CE)
	2.10.2. Security ID
	2.10.3. Secure Memory Control (SMC)
	2.10.4. Secure Peripherals Control (SPC)

	2.11. External Peripherals
	2.11.1. USB
	2.11.2. EMAC
	2.11.3. UART
	2.11.4. SPI
	2.11.5. Two Wire Interface (TWI)
	2.11.6. CIR Receiver
	2.11.7. PWM
	2.11.8. Low Rate ADC (LRADC)
	2.11.9. General Purpose ADC (GPADC)
	2.11.10. Transport Stream Controller (TSC)

	2.12. Package

	3. Block Diagram
	4. Pin Description
	4.1. Pin Quantity
	4.2. Pin Characteristics
	4.3. GPIO Multiplex Function
	4.4. Detailed Signal Description

	5. Electrical Characteristics
	5.1. Absolute Maximum Ratings
	5.2. Recommended Operating Conditions
	5.3. Power Consumption Parameters
	5.4. DC Electrical Characteristics
	5.5. SDIO Electrical Characteristics
	5.6. GPADC Electrical Characteristics
	5.7. LRADC Electrical Characteristics
	5.8. Audio Codec Electrical Characteristics
	5.9. Clock Electrical Characteristics
	5.9.1. Input Clock Requirements

	5.10. External Memory Electrical Characteristics
	5.10.1. SDRAM AC Electrical Characteristics
	5.10.1.1. DDR3/DDR3L Parameters
	5.10.1.2. LPDDR3 Parameters
	5.10.1.3. DDR4 Parameters
	5.10.1.4. LPDDR4 Parameters

	5.10.2. Nand AC Electrical Characteristics
	5.10.3. SMHC AC Electrical Characteristics
	5.10.3.1. SMHC0/SMHC1
	5.10.3.2. SMHC2


	5.11. External Peripheral Electrical Characteristics
	5.11.1. rLCD AC Electrical Characteristics
	5.11.2. CSI AC Electrical Characteristics
	5.11.3. EMAC AC Electrical Characteristics
	5.11.3.1. RMII
	5.11.3.2. RGMII

	5.11.4. CIR-RX AC Electrical Characteristics
	5.11.5. SPI AC Electrical Characteristics
	5.11.6. UART AC Electrical Characteristics
	5.11.7. TWI AC Electrical Characteristics
	5.11.8. TSC AC Electrical Characteristics
	5.11.9. I2S/PCM AC Electrical Characteristics
	5.11.10. DMIC AC Electrical Characteristics
	5.11.11. OWA AC Electrical Characteristics

	5.12. Power-On and Power-Off Sequence
	5.12.1. Power-On Sequence
	5.12.2. Power-Off Sequence


	6. Package Thermal Characteristics
	7. Pin Assignment
	7.1. Pin Map
	7.2. Package Dimension

	8. Carrier, Storage and Baking Information
	8.1. Carrier
	8.1.1. Matrix Tray Information

	8.2. Storage
	8.2.1. Moisture Sensitivity Level (MSL)
	8.2.2. Bagged Storage Conditions
	8.2.3. Out-of-bag Duration

	8.3. Baking

	9. Reflow Profile
	10. FT and IQC Test
	10.1. FT Test
	10.2. IQC Test
	10.2.1. QA Test
	10.2.2. QC Test


	11. Part Marking
	11.1. T507
	11.2. T507-H
	11.3. T507-NH
	11.4. T507-R
	11.5. T517
	11.6. T517-H
	11.7. T517M00X0000


