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1. OVERVIEW

This preliminary datasheet for the A12A35 processor from Ambarella begins with a brief introduction to the chip
(Section 1.1) and a summary of key features (Section 1.2). Chapter 2 describes the A12A35 peripheral interfac-
es. For pin details and electrical characteristics refer to Chapter 3 and Chapter 4, respectively. See Chapter 5 for
package information and Chapter 6 for Ambarella contact and ordering details.

Please note that the chip features described in this datasheet are subject to change. Details that have not been
entirely finalized (e.g., encoding specifics) are provided using conservative estimates (i.e., final encoding perfor-
mance is expected to meet or exceed the estimate provided). Please contact an Ambarella representative for
additional information.

1.1 Introduction

The A12A35 is an integrated system-on-a-chip (SoC) platform for single- and multi-channel automotive video
camera solutions. A12A35 chips provide a single-core Cortex-A9 ARM CPU and an advanced digital signal pro-
cessing (DSP) subsystem with a 64-Mpixel image sensor pipeline (ISP) and a high-definition (HD) H.264 codec
engine. A functional block diagram of the A12A35 SoC is provided below.
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Figure 1-1. A12A35 Overview: Functional Block Diagram of the A12A35 SoC.
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The Ambarella A12A35 chip enables the capture of up to 3Mp30-resolution (single-channel) or
1080p30+720p30-resolution (dual-channel) video for automotive applications.

The A12A35 chip can be used in a variety of configurations depending on specific application needs:

* Single-channel camera systems
¢ Standalone dual-channel camera systems

o Two local sensors generate two distinct inputs to the A12A35 SoC (Figure 1-2)

g LOCAL
SENSOR
A (Forward-Facing)
. T LOCAL
Display ¢ SENSOR
(Rear-Facing)

Figure 1-2.  A12A35 Automotive Video Camera Application: Two-Ch@Standa/one with Two Local Sensors.

*  Ambarella B5-equipped camera systems %

o Two possible configurations:

1. Two remote sensor inputs are sent to the A12A35 SoC via the Ambarella B5F (serializer)
and B5Nd (de-serializer) companion chips (Figure 1-3)

- Sensor inputs are routed through the Ambarella B5F serializer chip to the B5Nd de-seri-
alizer chip via a USB cable (up to 7.5 m) or an HDMI cable (up to 10 m)

- Note that both sensors must be the same type, and must be configured identically.

2. Inputs from both a local sensor and a remote sensor are sent to the A12A35 SoC (Figure
1-4)

- The remote sensor input is routed through the Ambarella B5SF serializer chip to the BSNd
de-serializer chip via a USB cable (up to 7.5 m) or an HDMI cable (up to 10 m)

- Note that this configuration allows the use of different sensor types (e.g., HD-capable
and Full-HD-capable).
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<—— Data from Two Remote Sensors
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Figure 1-3. A12A35 Automotive Camera Application: Dual Remote Sensor Configuration (B5-Equipped).
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Figure 1-4. A12A35 Automotive Camera Application: Local / Remote Sensor Configuration (B5-Equipped).

Proprietary and Confidential 3



o
2%,

A12A35 Chip Datasheet - Preliminary Ambarella

The A12A35 SoC provides a glueless interface to Serial Sub-LVDS, HiSPi, and MIPI interfaces, as well as paral-
lel connections to popular CMOS image sensors. The ISP offers advanced image-processing features, including
improved high dynamic range (HDR) processing with multi-exposure fusion, wide dynamic range (WDR) local
contrast enhancement, 3D motion-compensated noise reduction (MCTF), edge enhancement, 3A, image stabili-
zation, and dewarping.

The H.264 codec engine delivers versatile encoding up to 3Mp30 total performance in a single-channel configu-
ration. The high-efficiency H.264 encoder implements progressive refresh for low-latency operations, as well as
advanced Main and High-Profile functions for the highest-quality and lowest possible bitrate. These functions
include bidirectional prediction (B-frames), large motion-estimation search range, and macroblock-level quanti-
zation. Ambarella builds in flexibility with a multi-streaming function, allowing on-the-fly start/stop as well as the
adjustment of the bitrate, frame rate, and GOP of each individual stream. The A12A35 WiFi module supports
fast-action capture with loop recording, remote view finders, and remote control by handheld devices.

A 792-MHz ARM Cortex-A9 CPU with NEON DSP extensions and floating point support is available for imple-
menting full-featured user applications.

The A12 family is fabric ing low-power 28-nm CMOS technology and integrates advanced power-saving
modes, such as utilizing DSP-subsystem memory resources to reduce external memory bandwidth and total cam-
era system power requiren@.

1.2 Feature List K\ @
Features of the A12A35 chip include: @ ?//@o
U

+  Embedded single-core ARM Cortex-A9 :/ @
o Clock frequency up to 792-MHz @ .
o 32-KByte data / 32-KByte instruction cache ﬁ ; f/

o 128-KByte L2 cache
o NEON SIMD engine

« DDRS3 and DDRS3L controller
o Up to 600-MHz clock rate @
o 16-bit wide data bus @/
o Maximum capacity of 8 Gbits (1 GByte) Q%
o Includes support for the LPDDR2 and LPDDR3 low-power DDR interfaces
* Image pipeline
o More than 480 MPixel/s processing rate
o 64-MPixel maximum resolution
o Fish-eye lens dewarping and barrel distortion correction
o Black level correction
o Dynamic and static defect pixel cluster correction
o CFA crosstalk and fixed-pattern noise reduction

o RGB Bayer demosaicing

o Lens shading

Proprietary and Confidential 4
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o

o

3D LUT color transform with gamma
Advanced motion-compensated sharpening

Advanced dynamic range (WDR and HDR) engine with multi-exposure fusion and motion artifact
reduction

Per-pixel local exposure dynamic range enhancement

Tone mapping and global tone-curve adjustment

Chromatic aberration correction

Flexible APls and image-tuning tools

Adjustable 3A; exposure, white balance and focus control (AE/AWB/AF)
Day/Night and DC/P iris control

Crop, mirror, flip, 90°/270° rotation

Image stabiliz%vith rolling shutter compensation

* Video engine

o

o

o

H.264 BP/MP/HP@%J and MJPEG codecs

Maximum encode perform : Q

- 3Mp30 in a single-chann igur @

- 1080p30+720p30in a du@w I co %ﬁgn
- 1280x720p60 4@

Advanced H.264 compression tools %

- 1, IP, IBP modes (M=1,2,3,4...; IP, IBP, ) BBP@ .
- High Profile with B-frames and hierarch P f/

- Up to three reference frames 6@ @ /

Flexible rate control
- Macroblock-level adaptive quantization @

- CBR, VBR and Constant QP with max bitrate cor@
3D noise reduction (MCTF)

» Sensor/Video Input (VIN) interfaces

o

Two input channels with multiple input modes
- Primary channel supports up to 8-lane SLVS / HiSPi input and up to 4-lane MIPI input
- Secondary channel supports up to 2-lane SLVS / HiSPi / MIPI input

- In SVLS mode the two input channels may be combined to support a single 10-lane SLVS /
HiSPi sensor

- Support for 14-bit parallel and LVCMOS sensors

Support for popular CMOS sensors; Aptina, Sony, OV, Panasonic, Samsung
Two clocking options (PLL-generated GCLK_VIN or SLVS bit clock)

16-bit CCIR.601 video input with external sync signals

8-bit, 10-bit, 12-bit or 14-bit BT.656 video input with embedded sync codes including full-data-
range support

Proprietary and Confidential 5
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* Video Output (VOUT) interfaces

o Two logical channels to drive three video output ports
- One logical channel drives HDMI or analog
- One logical channel drives digital
o Popular LCD panel controllers (RGB mode)
o Support for RGBA and YUVA OSD
o Video DAC for 480i/576i composite PAL/NTSC output
o BT.656 embedded sync YUV output (8-bit or 16-bit mode)
o HDMI 1.4b output with Consumer Electronics Control (CEC) and on-chip PHY
* AHB Bus DMA controller

o Memory-to-memory transfers including support for transfers between memory and peripherals

° Programmabl/@@fer count up to 4 MB

o DMA scatter/gathervia chained descriptor list in memory with DMA control information source
* Dedicated DMA co pr@ for grap@d image operations

o Offers linear copy, 2-D ¢ posit Ipha blend image operations

o Supports 4- to 32-bit pixel for
» |28 digital audio interface (stereo) 4@
o Audio encoding/decoding
* Ethernet MAC controller
o |EEE 802.3 compliant with full- and half- dupﬁ 02.3x ntrol) and Jumbo frames
o |EEE 802.1Q VLAN tag detection @ @%
o Checksum off-load for received IP and TCP/UDP pa
o Dedicated pins for RMII or Mll interface @
o FIFO (2 KB/ 2 KB) and DMA support @
* Two USB 2.0 interfaces /
o One host and one configurable host/device interface, each with bunt\%
» Flexible Storage Media Input / Output (SMIO) interface
o NAND Flash controller
- Up to 8-Gbit device, 512-Byte and 2-KByte page sizes
- 8-bit flash chip data bus
- 4-bit and 8-bit SLC with ECC hardware and read-confirm support
- BCH error correction and increased spare area available

o Three SD controllers (SD0O, SD1, SD2)

- SDo:
» SDIO v3.0, SD, SDHC, SDXC, MMC and eMMC operation with boot support and UHS-I speed

Proprietary and Confidential 6
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- SD1:
» SDIO v3.0, SD, SDHC, SDXC, MMC and eMMC operation
- SDz:

« SDIO v1.0, SD, SDHC, SDXC, MMC and eMMC operation
- 32-GByte maximum capacity for SDHC SD Card

- 2-TByte maximum capacity for SDXC SD Card
- 1-bit, 4-bit and 8-bit SD modes, CRC7 for command and CRC16 for data integrity

*  Multiple boot options
o SPI-NOR, NAND Flash, USB and eMMC

»  Vector interrupt controller including VIC CPU-offload functionality

e SSI/ SPI controller interfaces

o Two SSI/ SPI masters with up to eight device enables

o One dedicate SPI slave port to connect to an external system master

«  Two-wire serial Inter-l ted Clrcwt@mteﬁaces (x3)
o Configurable IDC buées

> One IDC bus dedicated for @

UART interface (x2) ’

o DMA support

o One interface supports flow control @

* Infrared remote receiver interface which suppo opu
* 114 General Purpose Input/Output (GPIO) sho%

* ADC (four channels) with high/low threshold interrupt ge

* Built-in power controller for power-up/down sequencing @

* Real Time Clock (RTC)

puII-up/down control

blt resolution

» Interval timing with eight general-purpose timers configurable as externe;/ﬁ counters
*  Watchdog timer (one)

»  Stepper motor interface (five channels) with four-channel Micro-Stepper interface

*  Four Pulse Width Modulators (PWM)

* JTAG In-Circuit Emulator (ICE) interface for debugging (one)

* 404-pin TFBGA package (15 mm x 15 mm)

e 28-nm CMOS Low Power (LP) technology

*  Operating temperature from -20 C to +85 C

Proprietary and Confidential 7
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2. INTERFACES

2.1 Overview

This section summarizes the peripheral interfaces for the A12A35 chip as follows:

Section 2.2)
Section 2.3)
Section 2.4)
Section 2.5)
Section 2.6)

Section 2.9)

Section 2.10)
Section 2.11)
Section 2.12)

SDRAM Interface

Video Input (VIN) Interface
Video Output (VOUT) Interfaces
I2S Audio Interface

Ethernet Interface

Section Z%SB Interfaces
Section 2:8) rt Media Input/Output (SMIO) Interface

s

| Interfa
IDC Int @
UART Inte @
InfraRed rface//gb :

Section 2.13)
Section 2.14)
Section 2.15)
Section 2.16)
Section 2.17)

General Purpose

utpu@ Interface

Analog-to-Digital Co r (ADC e
Power Controller (PW ’/%RTC) Interfaces

al Tim
Stepper, Micro-Stepper, and /:@‘ idth @t (PWM) Interfaces
JTAG Interface @ /

The A12A35 chip includes a synchronous DRAM interface, enabling high %s rates in response to pipe-

~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~~~

2.2 SDRAM Interface

lined commands. The features of the A12A35 SDRAM interface include:

* Frequencies up to 600 MHz

*  Support for DDR3 and DDRS3L operations

»  Support for the LPDDR2/3 low-power DDR interface
*  Programmable 1/O strength

¢ 16-bit data bus

Please contact an Ambarella representative to select a qualified Ambarella-approved DDR component.

Proprietary and Confidential
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2.3 Video Input (VIN) Interface

The A12A35 chip supports two input channels, each with multiple serial and parallel input modes. The features
of the A12A35 VIN interface include:

e Support for up to 8-lane SLVS / HiSPi input and up to 4-lane MIPI CSI input in the primary channel
* Up to 2-lane SLVS / HiSPi / MIPI inputs in the secondary channel

»  Support for a single 10-lane SLVS / HiSPi sensor when the two input channels are combined

*  Support for 14-bit parallel and LVCMOS sensors

* 16-bit CCIR.601 video input with external sync signals

»  8-bit, 10-bit, 12-bit or 14-bit BT.656 video input with embedded sync codes including full-data-range
support

The following table summa@the A12A35@orted input data formats, as well as their associated data ports

and link types/speeds. /Q
Q.

Data Format m Link J’&i;%%peed Port Selection
YUV (YCbCr) \_>74.25 MAZ/< 150 MHz External LVCMOS YUV (YCbCr)
Sensor Data &MMOS ‘<150MHz Parallel LVCMOS
Sensor Data Sﬁ(//%_ 70&(@@ Serial SLVS
Sensor Data @ﬁﬂﬁ |_=1 Gbps /3\ Serial MIPI CS|

<>

Table 2-1.  Video Input Port Selection.

The A12A35 VIN module is part of the DSP cluster. Like othe is in %SP cluster it is configured using a
llr O

set of APIs. Please contact an Ambarella representative for info n regarding VIN module configuration for a

specific sensor. ©
231 Input Modes %/%

The A12A35 chip supports the following input modes:

* (Section 2.3.1.1) Input Mode: External YUV Source
* (Section 2.3.1.2) Input Mode: Bayer Data Parallel Input LVCMOS
* (Section 2.3.1.3) Input Mode: Serial SLVS

* (Section 2.3.1.4) Input Mode: MIPI Camera Serial Interface (CSI)

Proprietary and Confidential 9



A12A35 Chip Datasheet - Preliminary

o
LR

A‘A < N N

Ambarella

2.3.1.1 Input Mode: External YUV Source

+ Port: External LVCMOS YUV

* Pixel clock: SPCLK_LVDS_P_0O

* Pixel data [7:0]: SD_LVDS_P_[7:0] (8-bit and 16-bit modes)
* Pixel data [15:8]: SD_LVDS_N_[7:0] (16-bit mode)

*  HSync: SPCLK_LVDS_N_O

* VSync: SPCLK_LVDS N _1

» SField: SPCLK_LVDS_P_1

2.3.1.2 Input Mode: Bayer Data Parallel Input LVCMOS
e Port: ParallefLVEMOS

» Pixel clock: SP LVDS P O
* Pixel data [7:0] slﬁ@enied): @ﬁSP[%O]

* Pixel data [13:8] (sing d

* HSync: SPCLK LVDS_N_
SHSYNC (Master
* VSync: SPCLK_LVDS_N_1 (Slave Mode) @

SVSYNC (Master Mode)
« SField: SPCLK LVDS P 1 ﬁ //@ o

2.3.1.3 Input Mode: Serial SLVS

* Port: Serial SLVS ©
»  For every four serial lanes, there should be one sync clock

d): SD _[5:0]
] Ve Moﬁ is received from the video / sensor device)
12 i input unit drives the sync operation)

* Includes support for one, two, four, or eight serial lanes j/
@A table below. The

»  Connect the input clock to SPCLK_LVDS_P/N_[1:0] as describedq
skew between SPCLK_LVDS_P/N_[1:0] must be less than 600 ps.

*  Connect the input data to SD_LVDS_P/N _[7:0] as described in the table below
» If only one clock is used then connect it to SPCLK_LVDS_P/N_O

Proprietary and Confidential
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Mapping
Number of Data Lanes Used
Clock Data Lanes
2 SPCLK _LVDS P/N O SD_LVDS_P/N_[1:0]
4 SPCLK_LVDS_P/N_O SD_LVDS_P/N_[3:0]
8 (except as below*) SPCLK_LVDS P/N O SD_LVDS_P/N_[3:0]
SPCLK _LVDS P/N_1 SD_LVDS_P/N _[7:4]
*Sensors with only one CLK SPCLK_LVDS P/N O SD_LVDS_P/N _[7:0]

Table 2-2. SLVS: Sensor Input Port Clock Mapping for the SLVS Interface.
Note

1. The skew between SPCLK_LVDS_P/N_[0:1] must be maintained at less than 600 ps.

2.3.1.4 Input Mode: MIPI Camera Serial Interface (CSl)

e Port: Serial M

«  Capability: Up e MIPI | interface to compatible sensors
* Data Formats: Raw-S@ 0, Ra@, aw-14, YUV-422-8, and Generic-8
* Connect clock to SPCLK /N_O

<
« Connect data lanes to SD_ @[S:Of /@

2.4 Video Output (VOUT) Interfaces

~7 2:
The A12A35 Video Output (VOUT) interface supports a t @ree‘ ou@%s using two logical video chan-

nels. @

Y

CHANNEL 2

CHANNEL 2

A4

Figure 2-1.  A12A35 Video Output Channels and Ports.

One VOUT channel is capable of driving digital output to RGB LCD panels, while the second VOUT channel
drives either analog composite output or HDMI output to the on-chip HDMI transmitter (Tx) unit. The A12A35 chip
supports simultaneous 1080i and 480i output rates.

Proprietary and Confidential 11
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241 Analog Video Output

The A12A35 video digital-to-analog converter (DAC) can drive standard-definition 480i/576i composite video out-
puts. Refer to the “A712 Hardware Programming Reference Manual’ for VOUT register programming details.
2.4.2 Digital Video Output

The A12A35 chip supports several digital video output modes including 8-bit or 16-bit {CbY, CrY}, LCD-RGB,
CCIR.601, and BT.656 as described in the tables below.

Refer to the “A12 Hardware Programming Reference Manual” for VOUT register programming information.

Bits Mapped To Signal Notes
VDO_OUT[15:8] Unused
VDO_OUT[7:0] Interleaved R,G,B VDO_OUT[7] is MSB
Table 2-3. Digital RGB MVideo Outp@es 0/1/2 for 3-bit Output to the LCD).

@

Bits M o Signal Notes
VDO_OUT[15:11] Upper 5 bits of thie Red‘channel VDO_OUTJ[15] is the MSB
VDO_OUT[10:5] Upper 6/bitsof the Greenghannel | VDO_OUT[10] is the MSB
VDO_OUTJ[4:0] Upper 5 bits of the Bliechannel VDO_OUTY4] is the MSB

q N/
Table 2-4. 5:6:5 RGB Mode (Video Output Mo r 16-bit tput to the LCD).
</ (9>

Bits Mapped Tgﬁﬁg}) V@ Notes
VDO_OUT[15:8] Unused F2\N ¢
VDO_OUT[7:0] Interleaved Cb,Y,Cr)Y .. U Output datg rate is 13.5 MHz

Clock rate is 27 MHz

Table 2-5. 656 YCbCr Mode (Video Output Mode 4 for D1 - 480i an @ Resolution).

/i
Bits Mapped To Signal (\/% Notes
VDO_OUT[15:8] Interleaved Cb,Cr VDO_OUT[15] is the MSB
VDO_OUTJ[7:0] Y VDO_OUT[7] is the MSB

Table 2-6. 16-bit 656-YCbCr Mode (Video Output Mode 4) and 16-bit 601-YCbCr Mode (Video Output Mode 5).

Table 2-5 and Table 2-6 correspond to 4:2:2 output format.

Proprietary and Confidential 12
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2.4.3 HDMI Output

The A12A35 chip includes an embedded HDMI 1.4b transmitter that provides three lanes of transition-minimized
differential signaling (TMDS) data and one clock lane. The features of the A12A35 HDMI interface include:

»  Consumer Electronics Control (CEC) support, allowing command and control of up to 15 CEC-
enabled devices

* An additional two-wire bus (IDC2) for secure key transfer (see Section 2.10)

Refer to the “A12 Hardware Programming Reference Manual” for VOUT register programming details.

2.4.4 Supported Video Format Per Output Port

Video formats for the e%&the A12A35 video output ports are summarized in the table below.

Video Format Ou% C@g‘ HDMI D'.g'tal Comments
e Video

720x480i59.94 WJ v v

b 720x480i60 7\ Y ) s v
720x576i50 W v v
720x480p30/29.97 A 84 v
720x480p59.94 Ix /S v

ED 720x480p60 & WV
720x576p50 X A ¥
1280x720p25 x W €S A
1280x720p30 X 7.0) &Y
1280x720p50 X 'y 7
1280x720p59.94 X \ \
1280x720p60 X V X
1920x1080p24 X v Y

D 1920x1080p25 X v S
1920x1080p30 X \ N
1920x1080p50 X V N )
1920x1080i59.94 X N N
1920x1080i60 X V V
1920x1080p60 X V V

Table 2-7. Summary of Video Formats for Each Output Port; Where N = Supported and x = Not Supported.

Proprietary and Confidential 13
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2.5 12S Audio Interface

The A12A35 chip provides an Integrated Interchip Sound (12S) controller for two-channel audio support. Features
of the 12S interface include:

«  Support for audio using an external analog-to-digital converter (ADC)
* 128 host interface support

* All data lanes are clocked by the same clock signal

Refer to the “A12 Hardware Programming Reference Manual’ for 12S register programming details.

2.6 Ethernet Interface

The A12A35 Ethernet r@e enables a host to transmit and receive data in compliance with the “/EEE 802.3-
2002 Standard for Etherne <>ed LANSs”, F es include:

*  Supports 10/100-Mbps datat rates@ EE 802.3-compliant RMIl and Mll interfaces to
communicate with an extern erne
*  Supports both full-duplex and haI ratl

* Asecond 25-MHz clock pin for Ethernet P

2.7 USB Interfaces //

The A12A35 SoC includes two USB 2.0 high-speed interfaces: one Ust and one USB host/device. The

* MDIO Master interface (optional) for PH }% Q and management

host interface (USB1) is configured as a master port, while the device ace (USBO) can be configured to oper-
ate in either master or slave mode. Features of the A12A35 USB interface lude:

* One USB host and one configurable USB host/device, each with a buiIt—@ﬁW

» USB power-on boot mode

Refer to the “A12 Hardware Programming Reference Manual’ for USB register programming information.

2.8 Smart Media Input/Output (SMIO) Interface

The A12A35 chip provides Smart Media Input/Output (SMIO) pins as a flexible storage-media interface for NAND
Flash and SD controllers. Features of the A12A35 SMIO interface include:

* NAND Flash controller
- Up to 8-Gbit device, 512-Byte and 2-KByte page sizes

Proprietary and Confidential 14
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- 8-bit flash chip data bus

- 4-bit and 8-bit single-level cell (SLC) memory with error-correcting code (ECC) hardware
and read-confirm support

- Note that Ambarella has discovered and addressed a hardware bug inside the SLC
NAND controller related to multi-bit ECC status handling. The symptom of this bug is
that, during multi-bit ECC SLC NAND DMA operations, the ECC error status bit is oc-
casionally set for data blocks containing no error. The root cause of the bug is that the
ECC error status bit becomes sticky once there is any block with an ECC error during
any previous transaction. Ambarella offers pure software multi-bit ECC management for
SLC NAND flashes that require multi-bit ECC as a complete workaround.

» Three SD controllers (SDO, SD1, SD2)

- SDO:

» SDIO v3.0, SD, SDHC, SDXC, MMC and eMMC operation with boot support and UHS-I speed
- SDf1:

» SDIO v3:0, SD, SDHC, SDXC, MMC and eMMC operation
- SD2:

» SDIO v1 , SDHC, S MMC and eMMC operation
- 32-GByte ma@%apacity r SDHC SD Card
- 2-TByte maximum ca for S D Card
- 1-bit, 4-bit and 8- b|t cyC| ncy check 7 (CRC-7) for command, and cy-

clic redundancy check 1- 6) for fégrlty

¢ Power-on NAND Flash and eMMC b

Refer to the “A12 Hardware Programming Referenc ual’ ;g%eglster programming details.

Capacity % SDIO
Controller |~ L oo o UHS- WMK@Q Boot Support | 4 4 or 3.0)

SDO N N N N SN N 3.0
SD1 v v v v @) 3.0
SD2 N N N v I, 1.0

Table 2-8. Supported SD Modes; Where \ = Supported.

2.9 SSI/SPI Interface

The A12A35 chip provides two Synchronous Serial Interface (SSI) / Serial Peripheral Interface (SPI) masters and
one dedicated SSI/SPI slave for full-duplex data transmission support. Features of the A12A35 SSI/SPI interface
include:

»  SSI/SPI master control with DMA support for up to eight slave devices
» Dedicated SSI/SPI slave port for connection to an external system master

*  SPI-NOR, SPI-EEPROM boot support included with DMA support
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Refer to the “A12 Hardware Programming Reference Manual’ for SSI/SPI register programming information.

Master N_umber @] Device Enable Pins SSI/SPI Function Default Polarity’
Device Enables
SSIOENO ssi0_en0 Device Enable Active Low
Sso 4 SSIOEN1 ssi0_en1 Device Enable Active Low
SC_EO ssi0_en2 Device Enable Active Low
TIMER2 ssi0_en3 Device Enable Active Low
ENET RXD O or SC_A3 ssi1_en0 Device Enable Active Low
ENET _RXD 1 or SC_BO ssi1_en1 Device Enable Active Low
SSH 4 o . .
ENET_RX ER or SC_B1 ssi1_en2 Device Enable Active Low
ENET CRS DV or SC_B2 | ssi1_en3 Device Enable Active Low

Table 2-9. A12A35 SSI/ SPI Master with Device Enable Detail.

Note:
1. Each SSI/ SPI de ble has mable polarity; i.e., the polarity can be assigned to
meet peripheral requir @ho ext al glue logic.

2.10 IDC Interface
The A12A35 SoC includes three Inter-Integrated ( es to provide bidirectional data communica-
tion between the chip and its peripheral devices. s oft IDC interfaces include:

*  Two programmable IDC ports (IDCO and IDC2) 6@

*  One IDC port (IDC1) dedicated for use with HDMI

*  Protocol speeds up to 400 Kbps

*  Support for single-master mode @

Refer to the “A12 Hardware Programming Reference Manual’ for IDC registe@mming details.

2.11 UART Interface

The A12A35 chip includes two Universal Asynchronous Receiver / Transmitter (UART) ports. Features of the
A12A35 UART interface include:

»  Support for direct memory access (DMA) and hardware flow control in UART Port 1
*  Debugging support in UART Port O

A maximum baud rate of 115.2 Kbps for UARTO, based on per-port software settings

Refer to the “A12 Hardware Programming Reference Manual” for UART register programming.
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2.12 InfraRed Remote Interface

The A12A35 chip provides one InfraRed (IR) receiver interface to enable remote control functionality. The
A12A35 IR pin receives input signals from the IR module, and these signals are decoded through software pro-
gramming. Refer to the “A12 Hardware Programming Reference Manual” for IR register programming informa-
tion.

2.13 General Purpose Input/Output (GPIO) Interface

The A12A35 SoC includes 114 CMOS pins which can be programmed for multi-use General Purpose Input/Out-
put (GPIO) functions. Features of the A12A35 GPIO interface include:

* Pins with reduced electrostatic discharge sensitivity, tested to the latest JEDEC standard (Joint
Standard for Component-Level Electrostatic Discharge Sensitivity Testing)

¢« Four GPIO contr

*  Multiplexing support, %g GPIO pins to be assigned multiple functions that can be independent-
ly enabled via software

e Individual pull-up/down contr@ %
<
« Individual drive strength control % é@
Refer to the “A12 Hardware Programming Re r@nuaf’ EIO register programming details.
®

2.14 Analog-to-Digital Converter (ADC) Interfa!; @/
The A12A35 chip provides multiple channels for analog-to-di iersion (ADC). Features of the A12A35

ADC interface include:

* Four channels C%
» High/low threshold interrupt generation @

e 12-bit resolution

Refer to the “A12 Hardware Programming Reference Manual” for ADC register programming information.

2.15 Power Controller (PWC) and Real Time Clock (RTC) Interfaces

To conserve power, the A12A35 system software optimizes clock and PLL frequencies according to operat-

ing mode. Peripheral clocks can be further optimized by the user through register programming. Refer to the
“A12 Hardware Programming Reference Manual’ for information regarding register programming with peripheral
clocks.
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Features of the power controller (PWC) and real-time clock (RTC) interfaces include:

* 32-bit embedded RTC maintained with one dedicated always-on power supply pin

* RTC provides current time, alarm set, and power-on and power-off sequence generation

Refer to the “A12 Hardware Programming Reference Manual’ for PWC/RTC register programming details.

2.16 Stepper, Micro-Stepper, and Pulse Width Modulator (PWM) Interfaces

2.16.1 Stepper and Micro-Stepper Motor Controllers

The A12A35 chip supports/five stepper motor controller channels, each of which can be used for independent mo-
tor control. The chip al rovides four sets of micro-stepper interfaces.

Refer to the “A12 Hardwar amming erence Manual’ for stepper and micro-stepper register program-

ming information. @
2.16.2 Pulse Width Modulator (PW@ ?/}@o

The A12A35 chip provides four pulse width modulation int%PWMBO/BHCO/m ):

: unct@‘?@ o
o PWMBO is associated with pwm_0 /@?
o PWMBH1 is associated with pwm_1 @ /

o PWMCO is associated with pwm_2

o

*  The four PWM outputs are referred to as pw

o PWMCH1 is associated with pwm_3

* Note that in addition to the PWM controller embedded in the stepper r controller, the A12A35
external pin VD_PWM can also serve as a PWM controller. /

»  Selection of PWM functions is executed via software. pwm_[0:3] are typ@%sed for motor control
and are sourced to the video input clock CLK_SI.

Refer to the “A12 Hardware Programming Reference Manual’ for PWM register programming details.

217 JTAG Interface

The A12A35 chip provides an interface for JTAG In-Circuit Emulator (ICE) debugging. Contact an Ambarella
representative for more information regarding the JTAG interface.
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3. PINS

3.1 Pins: Overview

The A12A35 SoC is equipped with 404 external physical pins including power balls, ground balls, and signal balls.
This section provides pin details for the primary chip interfaces and functions.

» Refer to Section 4.4 for a list of fail-safe CMOS pins and their corresponding voltage thresholds.
» Refer to Chapter 7 for a complete list of pins sorted by their location on the A12A35 ball map.

* Refer to the “A12 Hardware Programming Reference Manual” for GPIO multi-function selection
information.

3.2 Pins: Tables @
This section lists the pins fo;%nterface @ows

- (Section 3.2.1) - ' ©?

* (Section 3.2.2) ideo In tfo

* (Section 3.2.3) : G@ /

. (Section 3.2.4) Pins: I2S Digital A@

«  (Section 3.2.5) Pins: Ethernet Interf @f o

* (Section 3.2.6) Pins: U

* (Section 3.2.7) Pins: Smart Media Input/Ou@ /
* (Section 3.2.8) Pins: SSI/SPI @

* (Section 3.2.9) Pins: IDC

O

~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~~~ o~ o~~~ o~~~

Section 3.2.10) Pins:
Section 3.2.11) Pins:
Section 3.2.12) Pins:
Section 3.2.13) Pins:
Section 3.2.14) Pins:
Section 3.2.15) Pins:
Section 3.2.16) Pins:
Section 3.2.17) Pins:
Section 3.2.18) Pins:
Section 3.2.19) Pins:
Section 3.2.20) Pins:

UART

InfraRed Remote

Analog to Digital Conversion (ADC)

Power Controller (PWC) and Real Time Clock (RTC)

General Purpose Input/Output (GPIO)

Timer

Stepper Controller

Pulse Width Modulator (PWM)
JTAG Control

Global and Test

Power, Ground and PLL
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For each pin listed, the following information is provided:

* Pindirection: (I) input, (O) output, (S) supply, (G) ground

* Padtype

* Abrief description

* For complete multiplexing information, please refer to Section 3.2.12 and Chapter 7.

3.21 Pins: SDRAM
Name Location Dir Type Description
A21, A22, B19,
DDR_ADDR [0:15] B 1: [B)g 3212 o |ssTL18 Address for row address strobe (RAS) and column
E 20, E21, address strobe (CAS)
E22F20, F22,G21 4/ \
DDR_BA [0:2] D19,£20,F20 |\O |.SSTL18 Bank address
DDR3 - ZQ calibration
DDR _CALIBR A6 1’0 <Zéﬁ%ﬁog LPDDR?2 - NC
DDR_CAS C18 (( ))Q\ SSTl )ﬁ&%olumn address strobe (active low)
DDR CK B18 O )| SSTLA8/DRAM clock per SDRAM
DDR_CK BAR A18 /SSTL18%DDR.CK and DDR_CK_BAR are differential clocks
DDR CK 2 B20 5 / %/m g %ck per SDRAM (unused with 32-bit
| SD W
R nd DDR_CK_2_BAR are differential
DDR_CK 2 _BAR A20 @) S@ %&\ks @%
DDR_CKE A19 O | SSTL18  Cleckienablel
DDR_CS F19 O | SSTL18 | Chip select
DDR CS_2 D20 O | SSTL18
DDR_DM [0:3] A12,B15,B9,C10 | O | SSTL18 |Data writé mask (1 bit per 8 data bits)
A14, A17, A7, B10, <,
B12, B14, B17, B6, @
B7, C11, C12, C13, /
C14, C15, C16, %
DDR_DQ_[0:31] C17, Ce6, C7, C8, I/O | SSTL18 |Bi-directional data bus
C9, D10, D11, D13,
D14, D15, D16,
D17, D6, D7, D8,
D9
Data strobe (1 bit per 8 data bits)
DDR_DQS_[0:3] B11,B13,B16,B8 | 1/0 | SSTL18 | Output with write data, center-aligned
Input with read data, edge-aligned
DDR_DQS_BAR_ A11,A13,A16,A8 | 1/O | SSTL18 l_)DR__DQS_[N] and DDR_DQS_BAR_[N] are differen-
[0:3] tial signals
DDR_ODT G19 O | SSTL18 | SDRAM on-die termination control signal
DDR_RAS D18 O | SSTL18 |Row address strobe (active low)
DDR_RESET G22 o |ssTL18 DDR3 - Asynchronous reset

LPDDR2 - NC
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Name Location Dir Type Description
DDR_WE C19 O | SSTL18 | Write enable (active low)
Digital |DDR power - clock enable
DDR_VDDQ _CKE G20 S | Supply | Tied to internal pin DDR_CKEIN
DDR_VREF [2:3] A15, A9 /0 | SSTL18 Reference Voltage for SSTL18 pad (0.5*DDR_
VDDQ)
D12, E9, E10, E11,

E12, E13, E14, Digital
DDR_VDDQ _[L] E15, H8, H9, H10, S Sug | DDR digital I/O power supply

H11, H12, H13, bRl

H14, H15

Table 3-1. SDRAM Pins.
3.2.2 Pins: Sensor/ Input

3.2.2.1 VIN Pins: Prlmar&?%n\terf

Name

Locatlo\ﬁ

Description

CLK SI

NS \K//

Sensor master clock output

SD_LVDS_N_[0:9]

AA10, AA11, AA12;

AA13, AA15, AA16,

AA17, AA18, AAS,
AA9

'aJ> for sub-LVDS and MIPI
ed for LVCMOS mode.

SD_LVDS_P_[0:9]

AB10, AB11, AB12,
AB13, AB15, AB16,
AB17, AB18, ABS,

Terminati jstor built in for sub-LVDS / SLVS
de.
oth\single“and double data rates supported.

LVCMOS
AB9 /MIPI
SHSYNC Y15 0 CMOS H-Syk{g / bl))\/alid with Master mode configuration
Sub- @
LVDS/ /
[SofglLK—L"DS—N— AA14,AA19,AA7 | | | SLVS/ %1%
LVCMOS | Sensor pixel clock
/IMIPI | Differential pairs for sub-LVDS and SLVS mode.
Sub- |SPCLK_LVDS_P_0 is used for single-ended pixel
SPCLK LVDS P LVDS/ |clock with LVCMOS mode.
0:2] - AB14, AB19, AB7 I SLVS/
LVCMOS
/MIPI
SVSYNC Y16 /O | CMOS |V-Sync/V-Valid with Master mode configuration
LVDS VDDA18 [L] W8, W9 S Analog | VIN analog power (common to primary and sec-
Supply |ondary sensors)
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Name Location Dir Type Description
LVDS_VSSA [L] Y10, Y9 G Analog |VIN analog ground (common to primary and
Ground | secondary sensors)

Table 3-2. Primary VIN Sensor Interface Pins.

Note:

1. When the secondary VIN interface is active, the primary VIN uses data lanes SD_LVDS_N_[0:7]
and SD_LVDS_P_[0:7].

2. If the primary VIN is configured to LVCMOS mode, the secondary VIN supports SLVS/HiSPi only
(i.e., no MIPI support).

3.2.2.2 VIN Pins: Se%%ry Sensor Interface

@ation Dirs),  Type

‘SubLVDS/
A@@ &:: Sensor data

@2’5’ Differential for sub-LVDS and MIPI
Termination resistor built in for sub-LVDS / SLVS

Name Description

SD_LVDS_N_[8:9]

N
SD_LVDS_P_[8:9 ABS, AB9 I S )
- -P-18:9] ’ MIPI/A% single and double data rates supported.
ﬁ bLVDs*k
SPCLK_LVDS_N_[2] AA7 I S/
g@@ clock

SubL Diff firs for sub-LVDS and SLVS mode.

SPCLK_LVDS_P_[2] AB7 | SC
MIPI

Table 3-3. Secondary VIN Sensor Interface Pins.

D

1. When the secondary VIN interface is active, the primary VIN u
and SD_LVDS_P_[0:7].

Note:

lanes SD_LVDS_N_[0:7]

This section covers video output Interface pins for Digital-to-Analog Conversion, Digital Video Output, and HDMI
output.

3.2.3 Pins: Video Output

3.2.3.1 VOUT Pins: Video Digital-to-Analog Conversion (DAC)

Name Location Dir Type Description
DAC_COMP E1 /0 | Analog |Compensation pin
DAC_IO F1 /O | Analog |Composite CVBS output
DAC_RSET G1 I/O | Analog |Reference resistor
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Name Location Dir Type Description
DAC_VREFIN E2 I/O | Analog |Voltage reference input
VDAC_VDDA18 E4 S 232:;3 Video DAC analog power supply
VDAC_VDDA33 F2 S é[]?)lsl?l Video DAC analog power supply
VDAC_VSSA E3 G Analog Video DAC analog ground

Ground

Table 3-4. Video DAC Pins.
3.2.3.2 VOUT Pins: Digital Video Output

Name L9cgtion Dir Type Description 1
VDO_CLK V18 /0 CMOS | Video output clock
VDO_HSYNC \75&]:7\\ I/0 CMOS | Video output HSync signal
VDO_HVLD V2l 2 /9] | 'CMOS | Video output data
VDO_OUT 0 u19” /0= #EMOS | Video output data
VDO_OUT _1 W18 10 |'\emes | Video output data
VDO_OUT_2 W16 //I/d\ C‘I(/IQ/S Video output data
VDO_OUT_3 T20 \l@/ CMQS, Video output data
VDO_OUT_4 V16 I/@V\J(}JVIOS ( deo output data
VDO_OUT_5 Y18 I/0 @M}@S 6V{iﬁ§5>output data
VDO_OUT 6 Y20 /0 | “CMos | Videooutput data
VDO_OUT 7 V20 /0 CMOs~7| Video autput.data
VDO _OUT 8 u18 /0 CMOS)/ | Video outplit data
VDO_OUT_9 V21 /0 | CMOS ¢|Videooutputdata”
VDO_OUT_10 W20 o) CMOS | Video output data
VDO _OUT 11 u21 /0 CMOS | Video.eutput data
VDO_OUT 12 V19 o) CMOS | Video outptt data
VDO_OUT_13 V17 o) CMOS | Video output data
VDO _OUT 14 Y19 /0 CMOS | Video output data)
VDO_OUT_15 u22 o) CMOS | Video output data/”
VDO_VSYNC W19 o) CMOS | Video output VSyndsignal

Table 3-5. Digital Video Output Pins.

Note:

1. A12A35 digital video output pins are used for power-on configuration (POC). For complete POC
information, please refer to the “A12 Hardware Programming Reference Manual’.
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3.2.3.3 VOUT Pins: HDMI Output

Table 3-6. HDMI Output Pins.

3.2.4 Pins: 12S Digital Audio

Name Location Dir Type Description
CEC W5 /o | cmos t(f)cl):rsét::::)r Electronics Control (CEC) pin (3.3-V
HDMI_CHO_M M2
HDMI_CHO_P M1
HDMI CH1 M N2 U0 | Analo Transition-minimized differential signaling (TMDS)
HDMI _CH1 P N1 9 | data out (open drain)
HDMI_CH2 M P2
HDMI CH2_ P P1
HDMI_CLK M L2 /0O | Analog . . .
HDMI CLK P L1 /O | Analog Differential TMDS clock (open drain)
Reference resistor - 10 KOhms (1% tolerance)
HDMI_REXT Ki VO | Analog (Required even if HDMI port is unused)
HPD K2 /O | CMOS |Hot-plug detect (3.3-V tolerance)
Analog
HDMI_AVDD25 3 HDMI analog power
) Va \ Supply gp
HDMI_AVDDFLESD @ \%3 /Snglslgl HDMI analog power (Electrostatic Discharge)
HDMI_VDD10_[L] M3, M4 Kws \% HDMI digital power
Anafo
HDMI VDDA _[L K4, J4 | analog power
[L] AUQ Supply % gp
log | ‘EM)
HDMI_VSSA _[L] J3, K3 G % log ground
Ground |1OY#18100 9

ﬁﬁ@@f/@/

A~

Name Location Dir Type \//2\\Pescription
CLK_AU M5 O CMOS | Master clock for ext/effﬁaﬁaudio codec
12S_CLK U1 /O | CMOS |12S Controller audio bit floek
12S_SI W1 | CMOS |12S Controller serial data in
I12S_SO V2 (0] CMOS | 128 Controller serial data out
I2S WS V1 110 CMOQOS | 128 Controller word select
Table 3-7. 12S Controller Pins.

Proprietary and Confidential

24



®
%%,

A12A35 Chip Datasheet - Preliminary Ambarella
3.2.5 Pins: Ethernet Interface

Name Location Dir Type Description
ENET_REF_CLK Y22 I/0 CMOS |Reference clock
ENET_CRS_DV AA20 I/0 CMOS | Carrier sense
ENET_RXD 0O AB22 I/O CMOS Receive data
ENET RXD 1 AA22 /10 CMOS
ENET_RX_ER AB20 I/0 CMOS |Receive data error
ENET_TXD_O AB21 I/O CMOS Transmit data
ENET TXD_1 AA21 /0 CMOS
ENET_TXEN Y21 1/0 CMOS | Transmit ready
Table 3-8. Ethernet Pins.

3.2.6 Pins: USB @

Name Locati Dir m Description
GPIO_[1:2] H3, G3" | 110 GMOS.. USB EHCI overcurrent detect input *2
GPIO _[3:4] G4,H4 L /1OS CMQS /| USB EHCI port power enable out 2
DETECT_VBUS W6 /107 EMOS #'USB.slave bus detect
USBO_DM AA5 /O, | Analog . .

?@ I Is.
USBO DP AB5 o) Ibb Uéy} DP/DM are differential signals
USBO_REXT AA4 110 Analo /QSBO%%@R}{
USB1_DM ARG o | Anal 98%1 dat%aj are differential signals.
USB1_DP AB6 /0 | Analogé ¢
USB1_REXT Y6 I/0 | Analog r%{stor
Analog g %
USB_DVDD AB4 S us wer
- Supply 57 /RB
USB_VDDA18_[L] AA3, AB3 S gz‘;gs USB anawer supply
Analog \A@
USB_VDDA33_[L] Y4,Y5 S Supply USB analog power supply
Analog
USB_VSSA_[L] Y7,Y8 G Ground USB analog ground //
Table 3-9. USB Interface Pins.
Notes:
1. GPIO1 (OVTO0)/ GPIO3 (PWRO) internal are used for USB1
2. GPIO2 (OVT1)/ GPI04 (PWR1) internal are used for USBO
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3.2.7 Pins: Smart Media Input/Output (SMIO)

e The Smart Media Input/Output (SMIO) pins are CMOS type and programmable input/output.

*  SMIO pins are shared by controllers for NAND Flash (NAND) and SD / SDIO / SDHC / SDXC / MMC
/ eMMC (SD).

e SMIO pins use SMIO_[N] for the primary function name.

N Pl L NAND SD D ipti
ame GPIO oc: Function Dir Function Dir Sl
SMIO_O 55 P22 nand_ce 0] NAND chip enable
SMIO_1 56 N22 nand_rb I/0 NAND ready / busy

SMIO_2 57 H22 sd_clk @) SDO clock
SMIO_3 58 J22 sd_cmd I/0 SDO0 command
SMIO_4 59 /m& sd_cd I/O SDO card detect
SMIO_5 60 @ Ke2 sd_wp I/0O SDO write protect
SMIO_6 61 RZ2 ) nand_re %\, 0 NAND read enable
SMIO_7 62 R2T /7 Qand_\&@_ ) (0] NAND write enable
NAND address
SMIO 8 | 63 T20 @d ale @ 50 latch enablo
SMIO_9 64 N21 nand_d[0] 10, NAND data
SMIO_10| 65 M21 nand“diT 10~ NAND data
SMIO_11| 66 N20 nand_d[2]=" /0L~ NAND data
SMIO_12| 67 M20 nand_d[3] o (W NAND data
SMIO_13| 68 L20 nand_d[4] /10 P NAND data
SMIO_14| 69 L21 nand_d[5] ] s NAND data
SMIO_15| 70 L22 nand_d[6] o 4AY aN) NAND data
SMIO_16| 71 P20 nand_d[7] 8 Z =4 ~_ NAND data
NAND command
SMIO_17 72 R20 nand_cle (0] @ latch enable
sMIO 18| 73 P21 sd’ d[0) /O | SDO data
SMIO 19| 74 K21 sdvda] /O | SDO data
SMIO 20| 75 J21 sd_df2] /O |SDO data
SMIO 21| 76 H21 sd_d[3] /O | SDO data
sMIO 22| 77 J20 sd_d[4] /O | SDO data
SMIO_23 78 K20 sd_d[5] I/0 SDO data
SMIO_24| 79 L19 sd_d[6] /O | SDO data
SMIO 25| 80 H20 sd_d[7] /0 | SDO data
SMIO_26 81 M19 sdio_clk O SD1 clock
SMIO_27 82 N19 sdio_cmd I/O SD1 command
sMIO 28| 83 P19 sdio_d[0] /0 | SD1data
SMIO_29 84 R19 sdio_d[1] I/0 SD1 data
SMIO_30| 85 T22 sdio_d[2] /O |SD1 data
SMIO_31 86 T21 sdio_d[3] I/O SD1 data
SMIO_32 87 u20 sdio_cd I/0 SD1 card detect
SMIO_33 88 T19 sdio_wp I/0 SD1 write protect
SC_AO 7 N3 sdxc_cmd I/0 SD2 command
SC_A1l 8 N4 sdxc_cd I/0 SD2 card detect
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N GPIO L NAND SD D ipti
ame ¢ Function Dir Function Dir B

SC_A2 9 P3 sdxc_wp I/0 SD2 write protect

SC_A3 10 P4 sdxc_d[0] 110 SD2 data

SC_BO 11 P5 sdxc_d[1] I/O SD2 data

SC_B1 12 R5 sdxc_d[2] I/O SD2 data

SC_B2 13 R4 sdxc_d[3] /0 SD2 data

SC B3 14 T5 sdxc_d[4] I/0 SD2 data

SC_Co 15 R2 sdxc_d[5] I/O SD2 data

SC_C1 16 R1 sdxc_d[6] /10 SD2 data

sc_c2 17 T1 sdxc_d[7] I/0 SD2 data

sc_c3 18 T2 sdxc_CLK (@) SD2 clock
SDO high speed.

GPIO_0 0 J2 sd_hs._sel yo | Switch the SDXC
power source from
1.8Vto3.3V.

WP 54 V5 nand_wp /0 |NAND write protect

Table 3-10. Storage Medt&@%%ce Pins @ in NAND Flash and SD Modes.
C Y
3.2.8 Pins: SSI/SPI Q W

Name Location Dir | P /pe \7/@ Description
SSIOCLK Y1 /0 | CMOS _tssi0 master port bit clock
SSIOENO AB1 O | CMOS _.ssiD_en0 device enable
SSIOEN1 AA1 O | CMOS [s8i08n1 deVicé enable
SC_EO R3 /0O | CMOS |s devic
TIMER2 u3 /0O | CMOS |ssi0lend device erable
ENET_RXD_O or . % é/

SC A3 AB22, P4 I/1O CMOS |ssi1_en w&ee\nable
ENET_RXD_1 or . @

SC_BO AA22, P5 I/0 CMOS |ssi1_en1 dev /\Ie
NPT RXEROT | AB2O,R5 | IO | CMOS |ssi1_en2 device en
ENET_CRS_DV AA20, R4 /10 CMOS |ssi1_en3 device enaﬁé/
or SC_B2

SSIOMISO w2 I CMOS |ssi0 master port data in
SSIOMOSI Y2 @) CMOS |ssi0 master port data out

Table 3-11. SSI/ SPI Interface Pins.
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3.29 Pins: IDC
Name Location Dir | Pad Type Description
IDCCLK Y3 I/0 CMOS |First IDC serial port - clock
IDCDATA W3 1/0 CMOS |First IDC serial port - data
Second IDC serial port - clock
IDC2CLK AA2 /0 CMOS Reserved for HDMI
Second IDC serial port - data
IDC2DATA AB2 /10 CMOS Reserved for HDMI
IDC3CLK V4 110 CMOS | Third IDC serial port - clock
IDC3DATA W4 1/0 CMOS | Third IDC serial port - data
Table 3-12. IDC Interface Pins.
3.210 Pins: UART @
Name Logation Dir 4Pad Type Description
UARTORX V7S | \L_CMOS |UART Port 0 receive
UARTOTX W7 N0 | €MOS | UART Port 0 transmit
SC D2 us Oy CMOS )| UART Port 1 flow control
SC D3 U4 (/0 )) .CMOS” A UART Port 1 flow control
SC DO T3 4L CMOS” JUARTPort 1 receive
SC_D1 T4 0" | JEMOS |UART-Rort 1 transmit
q \V
Table 3-13. UART Interface Pins. % &\/
ﬁﬁ %
3.211 Pins: InfraRed Remote @ /
Name Location Dir | Pad Type 4,  Description
IR_IN V6 | CMOS |InfraRed input
Table 3-14. InfraRed Remote Interface Pins. @/
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3.2.12 Pins: General Purpose Input/Output (GPIO)

The table below lists the General-Purpose Input/Output (GPIO) pins on the A12A35 chip. GPIO pins have multi-
function capabilities and are CMOS-type programmable input/output. The function name that appears on the
chip ball map is indicated in the Pin Name column. Refer to Chapter 7 for map locations. For complete function
selection information, refer to the “A12 Hardware Programming Reference Manuar.

Multiplexed Function

GPIO | Pin Name - : .
First Second Third Fourth Fifth

0 GPIO_O sd_hs_sel
1 GPIO_1 ehci_app_prt_ uart_ahb_rx ssis_sclk sc_c0

oveurrQ
2 GPIO_2 ehci_app_prt_ uart_ahb_tx ssis_rxd sc_c1

ovcurr1
3 GPIO_3 ehci_prt_pwr_0 | uart_ahb_cts_n ssis_txd sc_c2
4 GPIO_4 ciyprt pwr_1 | uart_ahb_rts n ssis_en sc_c3
5 GPIO_5 @nj |dspst Ip_rllosi)/?\?:_ vin_strig0 sc_do uart_ahb_cts n
6 GPIO_6 p\%_\; id ipajopad_ vin_strig1 sc_d1 uart_ahb rts n

master_ysync
7 SC_AO sc_aé/ SSi norspi_clk pwm_0 sdxc_cmd
8 SC_A1l sc.al (| J)ssi1_txd # % norspi_dq[0] pwm_1 sdxc_cd
9 SC_A2 sc_a2 és?ﬁluxd " norspi_dq[1] pwm_2 sdxc_wp
10  |SC_A3 sc_a3 ssM /en0 norspi_dq[2] pwm_3 sdxc_d[0]
11 SC_BO sc_b0 ssi ‘norspi.dq[3] sdxc_d[1]
12 SC_B1 sc_b1 ssi1_eén? _| nofspiZen[0], norspi_dq[2] sdxc_d[2]
13 SC_B2 sc_b2 ssi1 _en@( _Anorspi éé/njﬁ L norspi_dq[3] sdxc_d[3]
14 SC_B3 sc_b3 pwm 3 4 ﬁ@rspi_é/ r([?g)) sdxc_d[4]
15 sc_co sc_c0 uart_ahb_rx | |/ “ssis,sclk ©, sdxc_d[5]
16 SC_C1 sc_c1 uart_ahb_tx ) ssis)jrxd enet_crs sdxc_d[6]
17 SC_C2 sc_c2 uart_ahb_cts n Esié_t);d\ enet rxd_2 sdxc_d[7]
18 SC_C3 sc_c3 uart_ahb rts n SSis _@/n » enet rxd 3 sdxc_clk
19 SC_DO sc_d0 uart_ahb_rx ssis_s enet_col pwm_0
20 SC_D1 sc_d1 uart_ahb_tx ssis_rxd /gfnet_tx_cl k pwm_1
21 SC_D2 sc_d2 uart_ahb cts n ssis_txd enet_tx_er pwm_2
22 SC_D3 sc_d3 uart_ahb _rts n ssis_en enet_txd_2 pwm_3
23 SC_EO sc_e0 ssi0_en2 norspi_en[3] enet _txd 3 pwm_1
24 | TIMERO tm11_clk e”et—ilnkd—ref—
25 TIMER1 tm12_clk idsp_pip_iopad_ enet_mdc
master_hsync
26 TIMER2 tm13_clk ssi0_en3 idsp_pip_iopad_ enet_mdio
master_vsync

27 IDCCLK idcOclk
28 IDCDATA idcOdata
29 IDC2CLK idc1clk norspi_dq[2] norspi_en[2]
30 IDC2DATA idc1data norspi_dq[3] norspi_en[3]
31 IDC3CLK idc2clk vin_strig0
32 IDC3DATA idc2data vin_strig1
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GPIO | Pin Name - - .
First Second Third Fourth Fifth
33 IR _IN ir_in
34 SSIOCLK ssi0_sclk norspi_clk uart_ahb_rx ssis_sclk
35 SSIOMOSI ssi0_txd norspi_dq[0] uart_ahb_tx ssis_rxd
36 SSIOMISO ssi0_rxd norspi_dq[1] uart_ahb _cts_n ssis_txd
37 SSIOENO ssi0_en0 norspi_en[0] uart_ahb _rts_n ssis_en
38 SSIOEN1 ssi0_en1 norspi_en[1]
39 UARTORX uartOrx uart_ahb_rx
40 UARTOTX uartOtx uart_ahb_tx
41 I2S_CLK i2s_clk
42 I12S_SI i2s_si
43 I2S_SO i2s_so
44 I2S_WsS i2s_ws
45 CLK_AU
46 ENET_TXEN e\ﬁet_txen sc_al enet_txen ssi1_sclk norspi_clk
47 ,l;‘:ggfa @txd_o ﬂa 1 enet txd 0 ssi1_txd norspi_dq[0]
48 'Il?ggfi ene@; 7,1/\ &25@ enet_txd 1 ssi1_rxd norspi_dq[1]
49 i;v{ll‘:)'f(_) enet rxd 0 ﬁ sc_@ o enet rxd 0 ssi1_en0 norspi_en[0]
50 g‘gﬁ enet_rxd_1 b0 %et_rxd_'] ssi1_en1 norspi_en[1]
51 ggET_Rx_ enet_rxer Z/s @)Z_\rxer ssi1_en2 norspi_en[2]
52 ﬁl‘v,ET—CRS— enet_crs_dv sc_%d enet_%@\? ssi1_en3 norspi_dq[2]
53 gEET—REF— enet_ref clk sc_b3 y @et_rx_@) norspi_dq[3]
54 WP nand_wp q \\
55 SMIO_O nand_ce \ﬁeféfi_clk
56 SMIO_1 nand_rb norspi _p,ﬁm\
57 |sMIO_2 sd_clk \
58 SMIO_3 sd_cmd
59 SMIO 4 sd_cd
60 SMIO_5 sd_wp
61 SMIO_6 nand_re norspi_dq[5]
62 SMIO_7 nand_we norspi_dq[6]
63 SMIO_8 nand_ale norspi_dq[7]
64 SMIO_9 nand_d[0] norspi_en[0]
65 SMIO_10 nand_d[1] norspi_en[1]
66 SMIO_11 nand_d[2] norspi_en[2]
67 SMIO_12 nand_d[3] norspi_en[3]
68 SMIO_13 nand_d[4] norspi_dq[0]
69 SMIO_14 nand_d[5] norspi_dq[1]
70 SMIO_15 nand_d[6] norspi_dq[2]
71 SMIO_16 nand_d[7] norspi_dq[3]
72 SMIO_17 nand_cle
73 SMIO_18 sd_d[0]
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GPIO | Pin Name - ; .
First Second Third Fourth Fifth
74 SMIO_19 sd_d[1]
75 SMIO_20 sd_d[2]
76 SMIO_21 sd_d[3]
77 SMIO_22 sd_d[4] sc_c0 ssis_sclk
78 SMIO_23 sd_d[5] sc_c1 ssis_rxd
79 SMIO_24 sd_d[6] sc_c2 ssis_txd
80 SMIO_25 sd_d[7] sc_c3 Ssis_en
81 SMIO_26 sdio_clk
82 SMIO_27 sdio_cmd
83 SMIO_28 sdio_d[0] sc_do ssis_sclk
84 SMIO_29 sdio_d[1] sc_d1 ssis_rxd
85 SMIO_30 sdio_d[2] sc_d2 ssis_txd
86 SMIO_31 sdio_d[3] sc_d3 ssis_en
87 SMIO_32 sdio_cd
88 SMIO_33 A _sdio_wp
89 |HPD hdmitebpd | ()
90 CEC hdmitx_?eé\ eﬁeﬁ@ref_
- idsp_pip <iop
91  |SVSYNC vin_svsync Sster h % o
. i iopad/

92 SHSYNC vin_shsync ?émi &;@e @SXI’IC{%
93 |VDO OUT 0 | vd0_out[0] ) Y
94 | VDO_OUT_1 vd0_out[1] > PR e
95 | VDO_OUT_2 vd0_out[2] ¢
96 |VDO_OUT_3 vd0_out[3] 7. Q) Q)
97 |vDo_OouT 4 vd0_out[4] | <
98 |VDO_OUT 5 | vd0_out[5] &£ )
99 VDO_OUT _6 vd0_out[6]
100 |VDO_OUT 7 | vdO_out[7] ( )
101 VDO_OUT_8 vd0_out[8]
102 |VDO_OUT 9 vd0_out[9]

VDO_
103 OUT 10 vd0_out[10]

VDO_
104 OUT 11 vd0_out[11]

VDO_
105 OUT 12 vd0_out[12]

VDO_
106 OUT 13 vd0_out[13]

VDO_
107 OUT 14 vd0_out[14]

VDO_
108 OUT 15 vd0_out[15]
109 |VDO_CLK vd0_clk
110 VDO_VSYNC vdO_vsync
111 | VDO_HSYNC vd0_hsync
112 | VDO_HVLD vd0_hvld
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GPIO | Pin Name - ; .
First Second Third Fourth Fifth
113 VD_PWM pwm_0O
Table 3-15. General Purpose Input Output (GPIO) Multifunction-Capable Pins.
3.2.13 Pins: Analog to Digital Conversion (ADC)
Name Location Dir Type Description
ADC_CH_[0:3] B4, C4, B3, C3 I Analog |ADC analog input (4 channels)
ADC_CH_4 Reserved (Tie to analog ground)
Analog
ADC _VDDA18 E5 S Supply ADC analog power supply
Analog
ADC_VDDAS33 @ S Supply ADC analog power supply
log
ADC_VSSA &% G Ground ADC analog ground

Table 3-16. ADC Interface Pins.

3.2.14 Pins: Power Controller (PWC) andi;

Name Location Dir Ty;ﬁyﬁ (////‘\3 ¢ Description
Used/to detééyﬁ her battery level is too low. Connect
PWC_PC_REF Al VO | Analog e-divid rsion of PWC_PC_VDD.
PWC_PSEQ[1:3] D5, C5, D4 ) CMOS Powé;/rv uﬁ/ﬁ{pwn cofitrol signals.
PWC reset.input. Usually pulled up to PWC_PC_VDD
PWC_RSTINB B5 | CMOS through an R; ircuit.
PWC_RSTOB A5 @) CMOS |Reset signal ({ut (a),\so used as Power Up/Down signal)
Power for RTC o and on-chip RTC oscillator.
PWC_RTC_CP A3 s Analog |When PWC_RTC ss than a specified vpltage, _
Supply |the power controller will shut down and all registers will
reset.
PWC_WKUP F5 | CMOS In the power-off state, a positive pulse can only trigger a
PWC_WKUP1 F4 power on sequence.
XI_RTC B2 I XOSC |Connect to RTC crystal
XO_RTC A2 o] XOSC |Connect to RTC crystal
Power for power-management module
A4 Digital | Connected to external battery/adaptor clamping circuit.
. S Supply | The PWC_PC_VDD voltage must be a specified minimum
to block a WKUP|N].

Table 3-17. PWC and RTC Interface Pins.
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3.2.15 Pins: Timer
Name Location Dir Type Description
TIMERO u2 /O | CMOS |Interval Timer 0 external clock source
TIMER1 V3 /O | CMOS |Interval Timer 1 external clock source
TIMER2 U3 /O | CMOS |Interval Timer 2 external clock source
Table 3-18. Timer Pins.
3.2.16 Pins: Stepper Controller
Name Location Dir Type Description
SC_A0 N3 /0 | CMOS | Stepper Controller A
Stepper Controller A/
SC_A1l % Vo | cMmos | Stepper A
Stepper Controller A/
SC.A2 % Vo 9 %S Micro Stepper A
U
f Stepper Controller A/
SC.A3 P4 %& %M? ) Micro Stepper A
SC_BO P5 11Q+4=CMOS /S‘jgpp\er Controller B
Controller B /
SC_B1 R5 I/ég /%lg\s : gpor B
~ 7
Ste troller B /
SC_B2 R4 10 CW Wicﬁ%r 5
SC_B3 T5 1o Cmoség ° Cpop; g/@d
A S
sc_co R2 /O | CMOS |StepperGontrollerc
sc c1 R1 0 | cMos | Steppef Contrafier C 7
Micro Ste
sc c2 T1 o | cMos | Stepper Control
Micro Stepper
sc_c3 T2 /o | cMmos St.epper Controller C
Micro Stepper C D
SC_DO T3 /0 | CMOS | Stepper Controller D
sc_p1 T4 /o | cMos St.epper Controller D /
Micro Stepper D
SC D2 U5 /o0 | cMmos St.epper Controller D /
Micro Stepper D
SC D3 U4 /o | cMmos St_epper Controller D /
Micro Stepper D
SC_EO R3 /0 | CMOS | Stepper Controller E
Table 3-19. Stepper / Microstepper Pins.
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3.2.17 Pins: Pulse Width Modulator (PWM)

Name Location Dir Type Description
VD_PWM w22 /O | CMOS |Pulse Width Modulator Output
Pulse Width Modulat tput
PWM_1 G4 o | cmos | -uise Width Medulator Outpu
Typically used for motor control
Pulse Width Modul
PWM 2 Ha4 o | cMos u s-e idth Modulator Output
Typically used for motor control
PWM 3 5 O | CMOS Pulée Width Modulator Output
Typically used for motor control

Table 3-20. PWM Pins.

3.2.18 Pins: JTAG C%xl
Name Lo@n Dir ﬁa Description
o pe
JTAG_CLK C1 | "™CM@S | Clock
JTAG_RST L D2 | OMOS2 Reset
JTAG_TDI B1 /1, CMOS /Data in
JTAG_TDO D1 0./ 8MOS #Data out
JTAG_TMS C2 I \QMQS éI‘Qé/t ﬁ%fde select
Table 3-21. JTAG Pins. { % @
=7 2:
3.2.19 Pins: Global and Test 6% @
Name Location Dir Type Narf/ Description
FSOURCE_ 0 K19 s Power / P_O\_Ner supply programming. Customer ties to
Ground | digital ground-for.eperation.
POR L V8 | |CMOS |Power-on reset pift (active low)
TEST MODE w21 | cmos | O-Normal mode
1 - Test mode
XIN H1 | |XOSC . .
XOUT 1 O |XOSC 24-MHz or 48-MHz crystal or crystal oscillator input

Table 3-22. Global and Test Pins.
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3.2.20 Pins: Power, Ground and PLL

Name Location Dir Type Description
ADC_VDDA1S8 E5 S QE?)IF?I?/ ADC analog power supply
ADC_VDDAS33 F3 S 23258 ADC analog power supply
ADC_VSSA D3 G ép:d?]% ADC analog ground

D12, E9, E10, E11,

E12, E13, E14, E15, Digital -
DDR_VDDQ _[L] H8, HO. H10, H11, H12, S Supply DDR digital 1/0 power supply

H13, H14, H15

HDMI_AVDD25 L3 S 23258 HDMI analog power
HDMI_ Analog I
AVDDFLESD L4 S Supply HDMI analog power (Electrostatic Discharge)
HDMI VDD10_ Digital .
L] (?ﬂS)M4 AU Supply HDMI digital power
HDMI_VDDA [L] «d Ja . Vs 23238 HDMI analog power

HDMI_VSSA [L]

J3, K3 (\\

/o

HDMI analog ground

e 9

N analog power (common to primary and sec-

LVDS_VDDA1l V9 dary sensors)
LVDS_VDDA1S8_ q alog nalog power (common to primary and sec-
L] ws, Wo S % ly glé%)sensors)
LVDS VSSA [L] Y10, Y9 G 2 q/%/éﬁjgﬁ;\%rg;nd (common to primary and sec-
N gﬁ er fof%a%&///management module
Digital cted t6’external battery/adaptor clamp-
PWC_PC_VDD Ad S Supply uit. The PWC_PC_VDD voltage must be a
specifiedminimum to block a WKUP[N].

USB_DVDD AB4 S 23258 uSsSB ag@%ﬁwer supply

/-
USB_VDDA18_[L] AA3, AB3 S gﬂzlﬁg USB analog pé%ﬁsupply
USB_VDDA33_[L] Y4,Y5 S 23233 USB analog power supply
USB_VSSA_[L] Y7,Y8 G é?:&?% USB analog ground
VDAC_VDDA18 E4 S ';\Ezlslg Video DAC analog power supply
VDAC_VDDA33 F2 S 23233 Video DAC analog power supply
VDAC_VSSA E3 G é?:&?]% Video DAC analog ground
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Name Location Dir Type Description

M10, M11, M12, M13,
M14, M9, N10, N11,

N12, N13, N14, N9, Digital .
VDD_|[L] P10, P11, P12, P13, S Supply Digital power supply
P14, P9, R10, R11,
R12, R13, R14, R9
K18, L18, V12, V13, Diaital
VDD33_[L] V14, V15, W12, W13, S Sug | Digital power supply
W14, W15 PPY
NAND_VDDO [L] H18, H19 S gl:%;?:/ NAND Flash digital power
SD_VDDO_[L] M18, N18 S g&%;?:/ SD controller digital power
SDIO_VDDO [L] J18, J19 s | Digital fon 5 controller digital power
Supply
VDDA10_PLL_[L] @5, L5 S gnalog PLL analog power
upply
VDDA18_PLL u @ Analog PLL analog power
Supply

VDDP18_[L] P13’1$1V?/’1-51 N, & /S%gpltj;( I/O pre-driver power

E16, E17, E18, E&% /
E7, E8, F18, G18, J10:
J11,J12,J13,J14,J15,<U®% @

J8, J9, K10, K11, K12, %@1 @
K13, K14, K15, K8, K9, igtal | =
VSS_L] L10, L11, L12, 113, | © D'@?“@d
L14, L15, L8, L9, M15, é%\? g4
M8, N15, N8, P15, P8, 5 (C?/
R15, R8, Y11, Y12,
Y13, Y14 />

Table 3-23. Power, Ground and PLL Pins.
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4. ELECTRICAL CHARACTERISTICS

4.1 Electrical: Overview

This section provides details on the electrical characteristics of the A12A35 chip as follows:

(Section 4.1) Electrical: Overview

(Section 4.2) Electrical: Absolute Ratings

(Section 4.3) Electrical: Recommended Operating Conditions
* (Section 4.4) Electrical: Fail-Safe Pins

(

(

(

Section 4.5) Electrical: Video Signal Wave Forms and Timing
Section 4.6) Electrical: SD Controller Timing

Section 4 lectrical: eMMC Boot Timing

Note that the electrical deta@ ided in t@ion are preliminary estimates.

4.2 Electrical: Absolute Rating@ @@0
The following table provides absolute rating%a ifal voltages of the A12A35 power rails.

Parameter Min%ﬁ M%gﬁ(}ﬁﬁ o
Analog supply voltage (3.0 V) -0.3 V\/ 3.6V
Digital supply voltage (3.0 V) 03V Y48 D36V O
Analog supply voltage (1.8 V) -0.3V [/ /ﬂ@g\v %4
Digital supply voltage (1.8 V) -0.3V Q,ca;%/v
Analog supply voltage (1.0 V) -0.3V 115V
Digital supply voltage (1.0 V) 0.3V 115V )
- -0.3V 36V
Digital 1/0 range (V) 03V 198V %
-0.3V 36V
Analog I/0 range (V) 03V 198V
Operating temperature (case) (°C) -20Cto+85C
Storage temperature (°C) -40Cto+85C
Thermal resistance (OJ.C) (cC/W) 11.22 C/W

Table 4-1. Absolute Ratings.

This Ambarella part will support a full range of operation at the case temperature specified above, provided that
the customer’s PCB design, manufacturing processes, and power supply design are equal to those of the Am-
barella reference hardware platform in terms of quality. All other components used during system design are
also required to operate successfully at the case temperature range specified above to guarantee proper overall
system operation.
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4.3 Electrical: Recommended Operating Conditions
This section continues with recommended operating conditions for:
* (Section 4.3.1) Operating Conditions: Power Rails - DC Characteristics
(Section 4.3.2) Operating Conditions: Digital /O
* (Section 4.3.3) Operating Conditions: DRAM I/O
* (Section 4.3.4) Operating Conditions: PWC and RTC Power Supply
* (Section 4.3.5) Operating Conditions: Video Sensor Input
* (Section 4.3.6) Operating Conditions: Video DAC
* (Section 4.3.7) Operating Conditions: ADC Electrical Specifications
* (Section 4.3.8) Operating Conditions: Crystal and Reference Clock Requirements
4.3.1 Operating Conditi@ Power Rail C Characteristics
Parameter ' Cé’f@&ts Mimum Typical Maximum Ripple
ADC_VDDA18 Channel 0/ ) A 1.8V 19V 2%
ADC_VDDA33 All other channels/A 285V 3.0V 3.6V 2%
DDR VDDO_CKE / DDR3Mode ¢ %), 14V 7/ 1.5V 1.6V 2%
DDR VDDO DDR3LMode I |/ _4.28 V’/@) 1.35V 145V 2%
LPDDR2/3 Mode ‘144 V /L)) 1.2V 1.3V 2%
HDMI_PLL_VDD “o.97v A0V 1.03 V 2%
HDMI_VDDA 0 1.7V S A8V, 1.9V 2%
HDMI_VDDA_ESD 2.85V )0 . 30V 3.15V 2%
HDMI_VDDA_ESD_1P8V 1.7v I 4N 18V 1.9V 2%
Primary and Sec- /
ondary Sensor 097V . 1.03V 2%
SLVS Mode
Primary or Second- b
LVDS_VDDALL ary Sensor 1.08 V 1.1V, 113V 2%
MIPI Mode
Primary Sensor & o
18-V LVCMOS 1.7V 1.8V 19V 2%
LVDS _VDDA18 Common 1.7V 1.8V 1.9V 2%
PWC_PC_VDD 29V 3.1V 3.15V 2%
USB_DVDD 0.97V 1.0V 1.03V 2%
USB_VDD18_0 1.7V 1.8V 19V 2%
USB_VDD33_0 285V 3.0V 3.15V 2%
VDAC_AVDD18 1.7V 1.8V 1.9V 2%
VDAC_AVDD33 285V 3.0V 3.15V 2%
VDD 0.97V 1.0V 1.03V 2%
VvDD33 285V 3.0V 3.15V 2%
3.0-V mode 285V 3.0V 3.15V 2%
VDD33_NAND
- 1.8-V mode 1.7V 1.8V 19V 2%
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Parameter ' Comments Minimum Typical Maximum Ripple
VDD33_SD / SD mode 285V 3.0V 3.15V 2%
VDD33_SDIO SDXC mode 1.7V 1.8V 1.9V 2%
VDDA10_PLL 097V 1.0V 1.03V 2%
VDDA18_PLL 1.7V 1.8V 1.9V 2%
VDDP18 1.7V 1.8V 1.9V 2%

Table 4-2. Power Rails: DC Characteristics (Preliminary and Subject to Change).

Note:

1. The electrical details provided in this section are preliminary estimates and are subject to change.
Please contact an Ambarella representative for current electrical specifications.

4.3.2 Operating Cor@@: Digital I/O

a

Parameter & s Cé@nm&nts Minimum Typical Maximum

VIL ‘Tnput mvm}ége/\ 0.3V 0.7V
3.6V

VIH Input H| age 20V (for 3.3V-toler-

ant pins)
VOL Output Low Méﬁa@é V 04V
VOH Output High Vo[fagé/ 24V
4% S

Table 4-3. Digital I/O Characteristics (Preliminary)

4.3.3 Operating Conditions: DRAM /O i

4.3.3.1 DRAM: DC Supply Voltage Levels CC%

Parameter Comments MinimWﬂA Typical Maximum
DDR_VDDQ «/"See Section 4.3.1
DDR_VDDQ_CKE See Section 4.3.1

s DDR_VREF - DDR _VREF +

VTT Termination voltage 004V DDR_VREF 004V
0.49 * DDR_ * 0.51 * DDR_

DDR_VREF Input reference level VDDO 0.5 * vDDQ VDDO

Table 4-4. DRAM /O Characteristics - DC Supply Voltage Levels (Preliminary).
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4.3.3.2 DRAM: SSTL I/O DC Specifications
Parameter Comments Minimum Typical Maximum
. . . DDR _VREF +
VIHT DC input logic threshold high 005V
. . DDR_VREF -
VILT DC input logic threshold low 005V
VIH DC input voltage high PDR VDDQ + 0.3 V
input voltage hig VREF+100 mV Q+0.
. DDR_VREF-
VIL DC input voltage low -0.3V 100 mv
VOH DC output logic high DDR_VDDQ
VOL DC output logic low oV
RTT1 RTT effective impedance 60 Ohms 75 Ohms 90 Ohms
RTT2 RTT effective impedance 120 Ohms 150 Ohms 180 Ohms
Table 4-5. DRAM 1/O %@cteristics - SSTL I/O DC Specifications (Preliminary).
4.3.4 Operating Conditions: P d R;;.er Supply
Parameter (( Q}Jmmenw@o Minimum Typical Maximum
PWC_RTC_CP RTC modulg’stipply “ & 70 12V 2.4V 2.6V
PWC_PC_VDD Power mana t supply/ 29V 3.1V 3.15V
PWC_PC_REF Reference voltage”7’ (We13v 1.8V
70.2%PWC_
VIH For PWC_WKUP 7 3 ,ﬁP
0.3 * PWC_
VIL For PWC_WKUP @ @ RTC CP
PWC_PSEQI1:3] L&
VOH =
0.9 C
PWC_RSTOB P‘(ﬁg%
Table 4-6. PWC and RTC Supply. @/
4.3.5 Operating Conditions: Video Sensor Input
Parameter Symbol Comment Min Typ. Max.
Analog MIPI_VDDA18 1.7V 1.8V 20V
Supply Voltage |Interface MIPI_VDDA11 1.04V 1.1V 115V
Digital VDD 097V 1.0V 1.03V
VIL LVCMOS 1.1V 045V
Diaital | t Volt LVCMOS 1.8V 0.6V
'gital Input Voltage VIH LVCMOS 1.1V 0.7V
LVCMOS 1.8V 1.2V
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Parameter Symbol Comment Min Typ. Max.

. . Vi 0.2V 1.0V
Differential Input for SLVS Vo 70 mV 400 mV
Table 4-7. DC Characteristics: SLVS Interface.
4.3.5.1 VIN: MIPI Receiver DC Specification

Parameter Comments Minimum Typical Maximum
VIH Logic 1 input voltage 880 mV
VIL Logic 0 input voltage, not in ULP 550 mV
state
VIL-ULP Logic 0 input voltage, ULP state 300 mV
VHYST hnput hysteresis 25 mV
Table 4-8. MIPI Rece%e}r\\pc Specification.
4.3.5.2 VIN: MIPI Receiver AC @ :@
Description <\\§ V//y Minimum Typical Maximum
Input pulse rejection /f/ N 300 V-ps
Minimum pulse width response M 20 ns
Peak interference amplitude W 200 mV
Interference frequency
Table 4-9. MIPI Receiver AC Specification. &ﬁ) <(\)/
4.3.6 Operating Conditions: Video DAC @
D
Parameter Comments MinimM Typical Maximum
VDD Operating digital supply voltage 0.97 V(\/Zf 1.0V 1.03V
VDAC_AVDD18 Operating analod supplv voltage 1.7V 1.8V 1.9V
VDAC_AVDD33 perating analog supply voltag 2.85V 3.0V 345V
I0pg IO out current 34.6 mA
Iop Operating Current 36 mA
V(10O) Out voltage full scale 117V 1.28V 143V
Resolution DAC resolution 10 bits
DNL Differential non-linearity error +1LSB
INL Integral non-linearity error 12 LSB
VREF Reference Voltage 1.22V
Table 4-10. Video DAC Electrical Specifications.
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4.3.7 Operating Conditions: ADC Electrical Specifications
4.3.7.1 ADC Electrical: DC Specification
Parameter Comments Minimum Typical Maximum
VDD Digital supply voltage 097V 1.0V 1.03V
ADC_AVDD18 Analog supply (channel 0) 1.7V 1.8V 1.9V
ADC_AVDD33 Analog supply (other channels) 285V 3.0V 3.15V
Operating current
VDDA (Fclk = 5 MHz and Fs = 1 MS/s) 4 mA
VREF Reference Voltage (Top) ADC_AVDD | ADC_AVDD | ADC_AVDD
(Low reference is ADC_AVSS) - - B
VIN Analog input voltage ADC_AVSS VREF
N Resolution 12 bits
INL INL +1LSB +4 LSB
DNL FEONL +0.5 LSB +1LSB
Table 4-11. ADC DC Spegfﬁ{é‘fm Q )
4.3.7.2 ADC Electrical: AC Specific Q
Parameter Comments " /M )/)_Minimum Typical Maximum
Fs Sampling rate 2 ///5@ K 1 MS/s
FCLK Sampling clock </ (300K 6 MHz
Signal-to-noise and disto, ((i\g/
ratio
SNDR (Fclk = 5 MHz and AIN = 50 9 54 60 dB
KHZz*)
Table 4-12. ADC AC Specification. @
4.3.8 Operating Conditions: Crystal and Reference Clock Requiremenﬁ%
4.3.8.1 Crystal and Reference Clock Requirements: 24 or 48 MHz
Description Minimum Typical Maximum
Crystal frequency N/A 24 or 48 MHz only N/A
Crystal accuracy + 30 PPM
Cycle-to-cycle jitter + 200 ps
Long-term jitter + 500 ps
Table 4-13.  Jitter Specifications (24 or 48 MHz).
42
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4.3.8.2 Crystal and Reference Clock Requirements: 32.768 KHz

Description Minimum Typical Maximum
Crystal accuracy + 30 PPM

Table 4-14. Jitter Specifications (32.768 KHz).

4.4 Electrical:

Fail-Safe Pins

The A12A35 chip provides a number of fail-safe CMOS pins that can have active signals at or below 3.6 V when
the A12A35 is powered down. For fail-safe pin locations, please refer to Chapter 7.

Pin N Multiplexed Function
i Tame First\_ Second Third Fourth Fifth GPIO
GPIO_O sd_hs_sel 0
GPIO_1 ehci_app uart_ahb_rx ssis_sclk sc_c0 1
ovcurrQ > -
GPIO_2 ehc(')—vizfaprt— @ahb_b@ %\ssis_rxd sc_c1 2
GPIO_3 ehci_prt_pwr_0 | vart @hbjj:ts n /§§i§g txd sc_c2 3
GPIO_4 ehci_prt_pwr_1 (gé/gg?» sc_c3 4
GPIO_5 pwm_1 |dsp plp%??rfr;/ vin%s{?/@ sc_do uart_ahb_cts n 5
master_hs
GPIO_6 pwm_2 Idrifi;;[t)el?_—\llc;slic— /VL/n;,}strig@ »sc_di uart_ahb_rts_n 6
SC_A0 sc_al ssi1_sclk r?@/s;z;i&[k “pwm_0 sdxc_cmd 7
SC_A1l sc_al ssi1_txd novr@\dgf{)o/]\ \K%/p/ _1 sdxc_cd 8
SC_A2 sc_a2 ssi1_rxd norsplﬁ/dgf]/]\\ wm_2 sdxc_wp 9
SC_A3 sc_a3 ssi1_en0 norspl_W pwm_3 sdxc_d[0] 10
SC_BO sc_b0 ssi1_en1 norspi_dq[3] |/ sdxc_d[1] 11
SC_B1 sc_b1 ssi1_en2 norspi_en[0] I\ norspi_dq[2] sdxc_d[2] 12
SC_B2 sc_b2 ssi1_en3 norspi_en[1] r@?@\)_giq [3] sdxc_d[3] 13
SC_B3 sc_b3 pwm_3 norspi_en[2] sdxc_d[4] 14
SC_co sc_c0 uart_ahb_rx ssis_sclk sdxc_d[5] 15
SC_C1 sc_c1 uart_ahb_tx ssis_rxd enet_crs sdxc_d[6] 16
sc_c2 sc_c2 uart_ahb cts n ssis_txd enet rxd 2 sdxc_d[7] 17
SC_C3 sc_c3 uart_ahb _rts n ssis_en enet_rxd_3 sdxc_clk 18
SC_DO sc_do0 uart_ahb_rx ssis_sclk enet_col pwm_0 19
SC_D1 sc_d1 uart_ahb_tx ssis_rxd enet_tx_clk pwm_1 20
SC_D2 sc_d2 uart_ahb _cts_n ssis_txd enet_tx_er pwm_2 21
SC_D3 sc_d3 uart_ahb _rts_n ssis_en enet_txd 2 pwm_3 22
SC_EO sc_e0 ssi0_en2 norspi_en[3] enet_txd 3 pwm_1 23
TIMERO tm11_clk e”et—i?kd—ref— 24
TIMER1 tm12_clk idsp_pip_iopad_ enet_mdc 25
master_hsync
TIMER2 tm13_clk ssi0_en3 'dsp_pip_iopad_ enet_mdio 26
- master_vsync
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Pin N Multiplexed Function
n vame First Second Third Fourth Fifth GPIO
IDCCLK idcOclk 27
IDCDATA idcOdata 28
IDC2CLK idc1clk norspi_dq[2] norspi_en[2] 29
IDC2DATA idc1data norspi_dq[3] norspi_en[3] 30
IDC3CLK idc2clk vin_strig0 31
IDC3DATA idc2data vin_strig1 32
IR _IN ir_in 33
SSIOCLK ssi0_sclk norspi_clk uart_ahb_rx ssis_sclk 34
SSIOMOSI ssi0_txd norspi_dq[0] uart_ahb_tx ssis_rxd 35
SSIOMISO ssi0_rxd norspi_dq[1] uart_ahb _cts_n ssis_txd 36
SSIOENO ssi0_en0 norspi_en[0] uart_ahb _rts_n ssis_en 37
SSIOEN1 ssi0_en1 norspi_en[1] 38
UARTORX uartOrx, uart_ahb_rx 39
UARTOTX uay;iifg( uart_ahb_tx 40
12S_CLK i2s_clk=, 41
12S_SI i2s_si_/ ¢ Y 42
12S_SO i2s_so = 43
I12S WS i2s_ws | @ 44
CLK AU 7 N\ ) 45
WP nandWpA, 54
SMIO_O nand@é\) no!‘é/p%fk 55
SMIO_2 sd_clk// o) 57
SMIO_3 sd_cmd &7 a 58
SMIO_4 sd_cd =7 ¢ 59
SMIO_5 sd_wp 60
SMIO_18 sd_d[0] AV (&7 73
SMIO_19 sd_d[1] {2\ ° 74
SMIO_20 sd_d[2] g 75
SMIO_21 sd_d[3] 76
SMIO_22 sd_d[4] . Jsc_c0 ssis_sclk 77
SMIO_23 sd_d[5] /s6cl, ssis_rxd 78
SMIO_24 sd_d[6] sCA£2 ssis_txd 79
SMIO_25 sd_d[7] SC _pﬁV ssis_en 80
SMIO_26 sdio_clk 81
SMIO_27 sdio_cmd 82
SMIO_28 sdio_d[0] sc_d0 ssis_sclk 83
SMIO_29 sdio_d[1] sc_d1 ssis_rxd 84
SMIO_30 sdio_d[2] sc_d2 ssis_txd 85
SMIO_31 sdio_d[3] sc_d3 ssis_en 86
SMIO_32 sdio_cd 87
SMIO_33 sdio_wp 88
HPD hdmitx_hpd 89
CEC hdmitx_cec enet_ZCrkd_ref_ 90
SVSYNC vin_svsync idsp_pip_iopad_ 91
master_hsync
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. Multiplexed Function
Pin Name - - -

First Second Third Fourth Fifth GPIO

SHSYNC vin_shsync idsp_pip_iopad_ 92
master_vsync

VDO_CLK vd0_clk 109
VD_PWM pwm_0 113
DETECT_
VBUS
JTAG_TDO

Table 4-15. Fail-Safe Pins Which Can Have Active Signals At or Below 3.6 V When the A12A35 is Powered

Down.
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4.5 Electrical: Video Signal Wave Forms and Timing
4.51 Video Waveform: Video Input (VIN) LVCMOS Timing
===
>< >
tH4>|
= uA >
>% 0
= o< % S/ H >
—_ (/(
et % /4
Figure 4-1.  Video Input (VIN) LVCMOS Timing. @
/-2% Py
Parameter Setup (tS) Hold (tH)/ (i Comment
Data: 2ns 2ns
SD_LVDS_P/N_0_[9:0]
HSync: Assume the rising edge of
SHSYNC 2ns 2ns the pixel clock
VSync: 2ns 2ns SPCLK _LVDS_P_O
SVSYNC is used to latch the data.
SField: 2 s 2 s
(See Section 2.3)

Table 4-16. LVCMOS Video Input Timing Setup/Hold With Respect to SPCLK_LVDS P/N_[N].
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4.5.2 Video Waveform: Video Input (VIN) SLVS/MIPI Timing

SPCLK_LVDS_P[0] l

e < X

A

Figure 4-2. Video Input (VIN) SLVS/ v@ ing. ? ¢

Parameter Setup (tS) “(tH) Comment
Assume the rising edge of
Data: 150 s the pixel clock
SD_LVDS_P/N_0_[9:0] P / SPCLK_LVDS_P[0]
is used to latch the data.

Table 4-17. SLVS/MIPI Video Input Timing Setup/Hold With Mt to SPCLK LVDS P/N _[N].

O

Y
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4.5.3 Video Waveform: Video Output (VOUT) Timing
T —
o oomsar |
Em O, (O

A0,

O
Figure 4-3. Video Output Timing. 6@ /@
Parameter Minimum % i 9 aximum Comment

VD1_CLK Frequency EF;Z;S%@Z@

® Assume the data is
VD1_CLK Duty 40% 50% I 1\, 60% Iatzzzde %l]ftva; ihf::;g'ng
tODLY Output Delay -2 ns WY 2ns -

Table 4-18.  Video Output Timing Setup/Hold With Respect to VDI_C@

Y
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4.6 Electrical: SD Controller Timing

Vbp
SD Clock Output |
sS

o T e e

@O ————————————————————————— :——:—————f— ————————————
7 G

Vss —=—=————FF R ———&F—Dsmy———"—"—"———— E———————E— ————————————

Not Valid

Figure 4-4.  SD Host Input Timing.

Vbbp
SD Clock Output |
Vss

VDD ———————————————————————————————————————————————
Vegg — —————— - — — — — — — — e — — —

Figure 4-5. SD Host Output Timing.
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Parameter Symbol ‘ Min ‘ Max ‘ Unit ‘ Comment

Clock CLK: All values are referred to as min (VIH) and max (VIL)

Clock Frequency: Data Transfer Mode fop 0 48 MHz Cearp < 10 pF (1 Card)
Clock Frequency: Identification Mode foo 0/100 400 kHz Cearp < 10 pF (1 Card)
Clock Low Time t 7 ns Cearp S 10 pF (1 Card)
Clock High Time ton 7 ns Cearo < 10 pF (1 Card)
Clock Rise Time t 3 ns Cearo < 10 pF (1 Card)
Clock Fall Time t 3 ns Cearp < 10 pF (1 Card)
Inputs CMD, DAT: Referenced to CLK

Input Set-Up Time teu 5.83 ns Cearp S 10 pF (1 Card)
Input Hold Time t, 1.5 ns Cearo < 10 pF (1 Card)
Outputs CMD, DAT: %%ced to CLK at 48 MHz

OutputDelay Time 7, ~looy | 885 | 1216 | ns | C_<40pF (1 Card)

Table 4-19. SD Contro//er\ﬁéﬁﬁParamet(@sj )

4.7 Electrical: eMMC Boot T|ml©4
To successfully boot from eMMC, the eMMC devi ould

Input Setup Tlme—bi ,«
CLOCK |
+{ Flnput Hold Time @
3 j /i
 Data ><

+‘ ’<~Input Rise/Fall Time

oot data with the following timing constraints.

O

CMD / DAT

Data

Figure 4-6. eMMC Boot Timing Diagram.
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Parameter Minimum Maximum
Host CMD / DAT Input Timing
Input Setup Time 5.83 ns
Input Hold Time 1.5ns
Signal Rise Time 3ns
Signal Fall Time 3ns
Table 4-20. eMMC Boot Timing.
Note: @

1. CMD / DAT input r@ﬂd fall time @asured by VIL and VIH.
C Y
% ¢ 22 %/@ ®
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5. PACKAGE

The A12A35 chip has a 404-pin TFBGA package (15 mm x 15 mm).

[=Sb.10A

A
PIN#1 CORNER . FAd
\ =

Figure 5-1.  Top View of the A12A35 Pac

22,20 18 f6 14 12 10 8 6 _4 2, [ Z/ /@?/ﬁil v

L——oooooooooooooooooooooo‘ A =~
looooo0o0o000000000000000O B
0000000000000 000000C0C0O0 c r—
00000000000O0000O0O000C0OO0OO D \\\\
0000000000000000000000| E ® Y
000600 00000 F < A
00000 00000 | G N
00000 ©000DOOOO 00000 H \,
00000 00000000 ©0000O| J O N $¢Q15@CME|
00000 00000000 00000 K \ [B0.08Mlc]
00000 00000000 00000 L \
00000 00000000 00000 M
00000 ©00000000 00000/ N O O
00000 00000000 00000 P
00000 00000000 ©00000| R
_——{aqo000 ooooo T
-~ 0000 oooo0o0| U O O
/ 000®000000000000000000 v
/ 0000P00000000000000000 |
i 0000000000000000000000 Y
[ J_ooooqooooooooooooooooo AA
{ JT19©0©0900000000000000000 AB
| / 0
/ e

-
s
—
\,
N\,

N

i BOTTOM VIEW
Detail Y

Figure 5-2. Bottom View of the A12A35 Package (left) with Detail Y (right).
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Detail X
. / /bob[d
.’/ \\ L
I ] ] A2
\\ ,/' / o A
e N [T j x |I__C_I
SIDE VIEW Detall X
SEATING PLANE A\
Figure 5-3. Side View of the A12A35 Package (left) with Detail X (right).
Dimension Minimum Nominal Maximum
A 1.30
A1 0.18 0.23 0.28
A2 ) 0.88° 0.91 0.94
D 14.90_ 15.00 15.10
E 490 () 15.00 15.10
| g ) 0.675 rEF.
J ( J 0.675 rEF.
M b)) /22)x22 <Depopulated>
aaa | A 0.10
bbb W LY, 0.10
b 0.25 & 0,380 ., 0.35
e 0.65 7YR,
Number ofBalls: 404 @

Table 5-1. Dimensions of the A12A35 Package (mi/limetersf/V

Notes for table and figures:

All dimensions are in millimeters.
Basic solder ball grid pitch (e).

Maximum solder ball grid size (M).

o M 0w N =

Y

A1 corner must be delineated by ink or laser mark.

Package total height (A) tolerance must be in 1.14/+0.06 - 0.1 mm.
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6. CONTACT AND ORDER INFORMATION

All chips in the A12 series are Lead-Free,

A12A35-A1-RH

N

@)

@)

@)

us A O
3101 Jay St.

Ste. 110 @

Santa Clara, CA 95054, USA

Phone: +1.408.734.8888

Fax: +1.408.734.0788 @
Korea

6 Floor, Hanwon-Bldg.
Sunae-Dong, 6-1, Bundang-Gu
SeongNam-City, Kyunggi-Do
Republic of Korea 463-825
Phone: +031.717.2780

Fax: +031.717.2782

Hong Kong

Unit A&B, 18/F, Spectrum Tower
53 Hung To Road

Kwun Tong, Kowloon

Phone: +85.2.2806.8711

Fax: +85.2.2806.8722

China - Shanghai

9th Floor, Park Center

1088 Fangdian Road, Pudong New District
Shanghai 201204, China

Phone: +86.21.6088.0608

Fax: +86.21.6088.0366

W

Halogen-Free and RoHS compliant.

In Memory of Rachel Hsu

Version

Chip Part Number

Taiwan
Suite C1, No. 1, Li-Hsin Road 1

j/@o Science-Based Industrial Park
/ sinchu 30078, Taiwan
%Oﬂe: +886.3.666.8828

:,+886.3.666.1282

Jaz Yokohama
hin- usiness Center Bldg. 5th Floor
-2-6 Sh %%hBama, Kohoku-ku,
ama, Kanagawa, 222-0033, Japan
: +81.45.548.6150
Fax: +@548.6151

China -

Unit E, 5th Floor,
No. 2 Finance Base

8 Ke Fa Road

Shenzhen, 518057, China
Phone: +86.755.3301.0366
Fax: +86.755.3301.0966

en
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7. PIN LIST AND MAPPING TABLE

This section provides a list of the 404 external pins according to their location on the A12A35 chip. Figure 7-1 below
indicates the orientation of the pins by column (numbers) and row (letters).

1 2 3 456 7 8 910 11/12 13 14 15 16 17 18 19 20 21 22
A O OOOOOOOOOOOOOOOODODDOOOO0O A
B 0O OO0OOODOODOOOOOOOOOO0ODO0O0OO0OO0 B
C OO0OO0DO0DODOOOODOOOOOOOODOOOOO0  C
D OO0OO0OO0OOOOOOOO0OO0ODOOOOO0O0OO0OO0O0O D
E OOODOOOOOOOOOOOOOOOO0OO0GO E
F 0 00O OO0 O0OOO F
G ©OO0oO o) OO0 00O G
H ooooz@ O O O O 0 O O O OO O H
J ooooo%oo@oooo ooooo J
K O oo OO @oo@ooo ooooo K
L O O O O 0 O o@@oo O O 0O OO0 L
M 0 0 OO0 O o) o ooooo0o M
N OO OOTOD o 090 o oo o0ooo N
P O OOOODO O 0 O oo@ Oooo0OO0O P
R 00O O0OoO 0o 0o o o o O@QOOOOR
T ©OOO O ﬁ /}oooo T
U O o0o0o0oO 6@ @ooou
V 0 0O0OO0OO0DOOOOOO0 0O O oo |V
W OO0OO0OO0ODOOOODO0O0 00 ooo0o W
Y ©OO0OO0OO0ODO0OOOOO0O0 0 0 O o0 o0 Y
AAL O OO ODOOOOOOO 00 O O O AA
AB 0 OO OODOOOOOO0|/0 0 O O AB

-
N

3 4 5 6 7 8 9 10 11/12 13 14 15 16 17 18 19 20 21

N
N

Figure 7-1.  Pin Map for the A12A35 Chip.

The table below lists all of the external pins on the A12A35 chip in alphabetic order by map location. Each entry
provides the pin name as it appears on the ball map, the location of the pin on the map and on schematics, the
functional group, and multiplexed functionality detail if applicable.

. Multiplexed Functions
Loc. | PinName | Group | Type i ot | Second | Third | Fourth | Fifth | GPIO
A1 |PWC_PC REF PWC | Analog
A2 |XO_RTC Global | Analog
A3 |PWC_RTC_CP PWC | CMOS

Proprietary and Confidential 55



®
%%,

A12A35 Chip Datasheet - Preliminary Ambarella
. Multiplexed Functions
Loc. Pin Name Group | Type - - :
First Second Third Fourth Fifth GPIO

A4 |PWC_PC VDD Power | Supply
A5 |PWC_RSTOB PWC | Analog
A6 |DDR_CALIBR | DDR2/3 | Analog
A7 |DDR_DQ 25 DDR2/3 | SSTL18

DDR_DQS
A8 BAR__SQ — DDR2/3 | SSTL18

DDR
A9 |DDR_VREF 3 Power | HOST
Supply

A10 |DDR_DQ_19 DDR2/3 | SSTL18

DDR_DQS
A11 BAR_—ZQ ~ DDR2/3 | SSTL18
A12 |DDR_DM_1 DDR2/3 | SSTL18
A13 paR-D®S- FBDR/3 sSTL18
A14 |DDR._DQ 11 2/3 SSTL1§,

% Fg\ \)
A15 |DDR_VREF 2 Power )
ply @

DDR_DQS
A16 BAR_—OQ - DDR2/3 /x&
A17 |DDR DQ 3 DDR2/3 séﬁ/}g AY ay.
A18 |DDR CK BAR | DDR2/3 | SSTL18 |~ Ya
A19 |DDR_CKE DDR2/3 | SSTL18| /=7 Y
A20 |DDR CK 2 BAR | DDR2/3[SSTL18| [/ | _ p,
A21 |DDR_ADDR 6 | DDR2/3|SSTL18
A22 |DDR ADDR 8 | DDR2/3|SSTL18 N aA)
B1 |JTAG TDI JTAG | CMOS e, 4
B2 |XIRTC Global | Analog D)
B3 |ADC CH 2 ADC | Analog
B4 |ADC_CH_O ADC | Analog )
B5 |PWC_RSTINB PWC | Analog
B6 |DDR_DQ 29 DDR2/3 | SSTL18 P
B7 |DDR_DQ 26 DDR2/3 | SSTL18
B8 |DDR_DQS_3 DDR2/3 | SSTL18
B9 |DDR DM 3 DDR2/3 | SSTL18
B10 DDR_DQ_18 DDR2/3 | SSTL18
B11 |DDR_DQS_2 DDR2/3 | SSTL18
B12 |DDR_DQ_15 DDR2/3 | SSTL18
B13 |DDR_DQs_1 DDR2/3 | SSTL18
B14 |DDR_DQ_10 DDR2/3 | SSTL18
B15 |DDR_DM_O DDR2/3 | SSTL18
B16 | DDR_DQS_0 DDR2/3 | SSTL18
B17 |DDR_DQ 2 DDR2/3 | SSTL18
B18 |DDR_CK DDR2/3 | SSTL18
B19 | DDR_ADDR_10 | DDR2/3 | SSTL18
B20 |DDR_CK 2 DDR2/3 | SSTL18
B21 [DDR_ADDR 4 | DDR2/3 | SSTL18
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. Multiplexed Functions
Loc. Pin Name Group | Type - - :
First Second Third Fourth Fifth GPIO
B22 DDR_ADDR 11 |DDR2/3 | SSTL18
C1 |JTAG_CLK JTAG | CMOS
C2 |JTAG TMS JTAG | CMOS
C3 |ADC CH 3 ADC | Analog
C4 |ADC _CH_1 ADC | Analog
C5 |PWC_PSEQ2 PWC | Analog
C6 |DDR_DQ_30 DDR2/3 | SSTL18
C7 |DDR_DQ_27 DDR2/3 | SSTL18
C8 |DDR DQ 22 DDR2/3 | SSTL18
C9 |DDR DQ_17 DDR2/3 | SSTL18
C10 |DDR DM 2 DDR2/3 | SSTL18
C11 |DDR_DQ 20 DDR2/3 | SSTL18
C12 DDR DQ_14 .DDR2/3 | SSTL18
C13 |DDR DQ 13 DPR2/3 | SSTL18
C14 |DDR DQ 9 'DDR2/3 | SSTL18
C15 |DDR DQ 7 'DDR2/3 | SSTL18| )
C16 |DDR DQ 5 DDR2/3 | 8STL 18
C17 |DDR DQ 1 DDR2/3"ssTL18 | L/
C18 |DDR CAS DDR2/3 | SSTL .
C19 |DDR_WE DDR2/3 | SSTL18
C20 DDR BA 1 DDR2/3 | SSTL#8Y, ) Y
C21 DDR ADDR.1 | DDR2/3 | SSTL18 o)
C22 |DDR_ADDR_ 14 |DDR2/3 | SSTL18| &7 £
D1 |JTAG TDO JTAG | CMOS & o
D2 |JTAG RST L JTAG | CMOS A A
Analo
D3 |ADC_VSSA Power Groun?j q) &T/
D4 |PWC_PSEQ3 PWC | Analog W
D5 |PWC_PSEQ1l PWC | Analog
D6 |DDR DQ 31 DDR2/3 | SSTL18 ()
D7 |DDR DQ 28 DDR2/3 | SSTL18 S
D8 |DDR_DQ 24 DDR2/3 | SSTL18
D9 |DDR_DQ 21 DDR2/3 | SSTL18
D10 |DDR _DQ 23 DDR2/3 | SSTL18
D11 |DDR_DQ_16 DDR2/3 | SSTL18
DDR
D12 |\DDR_VDDQ D12 | Power | HOST
Supply
D13 |DDR DQ_12 DDR2/3 | SSTL18
D14 |DDR_DQ_8 DDR2/3 | SSTL18
D15 |DDR_DQ_6 DDR2/3 | SSTL18
D16 |DDR DQ 4 DDR2/3 | SSTL18
D17 |DDR_DQ_O DDR2/3 | SSTL18
D18 |DDR_RAS DDR2/3 | SSTL18
D19 |DDR BA 0 DDR2/3 | SSTL18
D20 |DDR_CS_2 DDR2/3 | SSTL18
D21 |DDR_ADDR 2 | DDR2/3 | SSTL18
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D22 |DDR_ADDR 9 DDR2/3 | SSTL18
E1 |DAC_COMP DAC | Analog
E2 |DAC_VREFIN DAC | Analog
E3 |VDAC_VSSA Power Analog
Ground
E4 |VDAC vDDA18 | Power | ~nalog
Supply
E5 |ADC_VDDA1S8 Power Analog
Supply
E6 |VSS_E6 Power | Ground
E7 |VSS_E7 Power | Ground
E8 |VSS_ES8 Power | Ground
DDR
E9 |DDR VDDQ E9 ¢ \Rower | HOST
Supply
% DDR(N
E10 DDR_VDDQ_E10 HOS
/Supply ¥ /)
DDR | &7
E11 |DDR_VDDQ E11 | Power @ @ P9
upp!
DDW\/\\)) (%
E12 |DDR VDDQ E12 | Power | HOST @
Supply % a
DDR & N
E13 |DDR_VDDQ E13 | Power | HOST 47 g4
Supply @ @
DDR U@ <
E14 DDR _VDDQ E14 | Power | HOST
Supply
DDR @
E15 DDR VDDQ E15 | Power | HOST
Supply @
E16 |VSS_E16 Power | Ground
E17 |VSS_E17 Power | Ground
E18 |VSS_E18 Power | Ground
E19 DDR _ADDR_15 |DDR2/3 |SSTL18
E20 DDR ADDR_12 |DDR2/3 | SSTL18
E21 DDR_ADDR_O DDR2/3 | SSTL18
E22 DDR _ADDR_13 |DDR2/3 | SSTL18
F1 |DAC_IO DAC | Analog
F2 |VDAC_VDDA33 Power Analog
Supply
F3 |ADC VDDA33 Power Analog
Supply
F4 |PWC_WKUP1 PWC | Analog
F5 |PWC_WKUP PWC | Analog
F18 |VSS_F18 Power | Ground
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F19 |DDR_CS DDR2/3 | SSTL18
F20 |DDR_BA_2 DDR2/3 | SSTL18
F21 |DDR_ADDR 5 DDR2/3 | SSTL18
F22 |DDR_ADDR 7 DDR2/3 | SSTL18
G1 |DAC_RSET DAC Analog
ehci
G2 |GPIO_2 GPIO CMOS | app_prt_ | uart_ahb_tx ssis_rxd sc_cf 2
ovcurr1
G3 |GPIO_4 GPIO | CMOS e’;f,'v;f;t— ”aﬁigb— ssis_en sc_c3 4
G4 |GPIO_5 GPIO | CMOS | pwm_1 |dpsapd__p as. | vin_strig0 sc_do “a(r:ttga'r‘]b— 5
ter_hsync -
G5 |VDDA18_PLL Power | Analog
Supply
G18 |VSS_G18 Power | Ground
G19 |DDR ODT (DDR2/3 | SSTL18"
% & Tied to
G20 | DDR_VDDQ CKE DDRZI%@US j@ﬂé‘%
G21 |DDR_ADDR 3 | DDR2/3 | SSTL18
G22 |DDR_RESET DDR2/3 | SSTL18. ) 2
H1 |XIN Global | XOSC |~ YA
o o
H2 |GPIO_1 GPIO | CMOS | app/pr= uart_ah@ sis_sclk sc_c0 1
oveurr0~/ ﬁ \¢
H3 |GPIO_3 GPIO | CMOS e';f,'v;fg— ugghb_ @7‘% sc_c2 3
. i k{
H4 |GPIO_6 GPIO | CMOS | pwm_2 IdpsaédLF vin_strig1 sc_d1 ua:ttgasb_ 6
ter vsync -
H5 |PLL_VSSA_H5 Power Analog O>
Ground
DDR @
H8 |DDR_VDDQ H8 | Power | HOST /
Supply
DDR
H9 |DDR_VDDQ_H9 Power | HOST
Supply
DDR
H10 |[DDR_VDDQ H10 | Power HOST
Supply
DDR
H11 |DDR_VDDQ H11| Power | HOST
Supply
DDR
H12 |DDR_VDDQ H12 | Power | HOST
Supply
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DDR
H13 |DDR_VDDQ H13 | Power | HOST
Supply
DDR
H14 |DDR_VDDQ_H14 | Power | HOST
Supply
DDR
H15 |[DDR _VDDQ H15| Power HOST
Supply
NAND_VDDO_ Digital
H18 H18 Power Supply
NAND VDDO_ Digital
H19 H19 Power Supply
H20 |SMIO_25 SMIO | CMOS sd_d[7] sc_c3 ssis_en 80
H21 |sMIO_21 SMIO | CMOS sd_d[3] 76
H22 |sSMIO_2 /SMIO | CMOS sd_clk 57
J1_|XouT ‘Global | XO0s¢ | U
J2 |GPIO_O GPIO /GBMOS “Fsd'hs, sel 0
I
J3 |HDMIVSSA J3 | Power %‘?ﬁ% \\/@
oun A
Analog
J4 HDMI_VDDA J4 | Power Sup 3 W
J5 |PLL_VSSA_ J5 Power Analog @
Ground s
J8 | vss_Jsg Power | Ground & = ¢
J9 |VSS_J9 Power | Ground
J10 |VsSS_J10 Power | Ground AN (@Y
J11 |Vss_J11 Power | Ground Z/ \ -
J12 |vss_J12 Power | Ground W
J13 |VSS_J13 Power | Ground
J14 |vSss J14 Power | Ground ( ))
J15 |vSS_J15 Power | Ground /23\
J18 |SDIO_VDDO J18 | Power Digital
Supply
J19 | SDIO VDDO J19| Power | D9ital
Supply
J20 |SMIO_22 SMIO | CMOS sd_d[4] sc_c0 ssis_sclk 77
J21 | SMIO_20 SMIO CMOS sd_d[2] 75
J22 |sSMIO_3 SMIO | CMOS sd_cmd 58
K1 HDMI_REXT HDMI Analog
K2 |HPD HDMI | CMOS hd}:?)‘gx— 89
K3 |HDMI_VSSA K3 | Power Analog
Ground
K4 |HDMI VDDA Power Analog
Supply
VDDA10_PLL_ Analog
K5 K5 Power Supply
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K8 |VSS_KS8 Power | Ground
K9 |VSS_K9 Power | Ground
K10 |VSS_K10 Power | Ground
K11 |VSS_K11 Power | Ground
K12 |VSS_K12 Power | Ground
K13 |VSS_K13 Power | Ground
K14 |VSS_K14 Power | Ground
K15 |VSS_K15 Power | Ground
K18  VDD33_K18 Power | Didital
Supply
K19 FSOURCE_O Global (S;‘:ES%
K20 |SMIO_23 SMIO | CMOS sd_d[5] sc_c1 ssis_rxd 78
K21 |SMIO_19 "\SMIO | CMOS sd_d[1] 74
K22 |SMIO_5 »SMIO | CMOS sd_wp 60
L1 |HDMICLK P |(HDMI | Analog |
L2 |HDMI_CLK M HDMI | Analog..
L3 |HDMI AVDD25 | Powet” %A%ailog %
HDMI_ alo
L4 | AVDDFLESD Power | o} 1y A\
J
L5 |VDDA10_PLL L5 Power gazg’lg /\/ \z/®
L8 |vss_L8 Power | Ground / )
L9 |vss_L9 Power | Ground <~
L10 |vss_L10 Power | Ground N &)
L11 |VSS_L11 Power | Ground 7F/ T,
L12 |VSS_L12 Power | Ground ) ))
L13 |VSS_L13 Power | Ground
L14 |VsSs_L14 Power | Ground / \\
L15 |VSS_L15 Power | Ground
L18 |VDD33_L18 Power g&%';?}'/ //
L19 |SMIO_24 SMIO | CMOS sd_d[6] sc_c2 ssis_txd 79
L20 |SMIO_13 SMIO | CMOS nand_d[4] | norspi_dq[0] 68
L21 |SMIO_14 SMIO | CMOS nand_d[5] | norspi_dq[1] 69
L22 |SMIO_15 SMIO | CMOS nand_d[6] | norspi_dq[2] 70
M1 |HDMI_CHO_P HDMI | Analog
M2 |HDMI CHO_M HDMI | Analog
HDMI_VDD10_ Digital
M3 M3 Power Supply
HDMI_VDD10_ Digital
M4 M4 Power Supply
M5 |CLK_AU GPIO | CMOS 45
M8 |VSS_MS8 Power | Ground
M9 |VvDD_M9 Power Digital
Supply
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M10 |VDD_M10 Power Digital
Supply
M11 |VDD_M11 Power | Di9ital
Supply
M12 |VDD_M12 Power | Digital
Supply
M13 |VvVDD_M13 Power Digital
Supply
M14 |VDD_M14 Power | Di9ital
Supply
M15 | VSS_M15 Power | Ground
M18 ' SD_VDDO_M18 Power Digital
Supply
M19 | SMIO_26 ASMIO | CMOS sdio_clk 81
M20 |SMIO_12 SMIO | CMOS nand_d[3] | norspi_en[3] 67
M21 |SMIO_10 / 10 | CMOS/A nand_d[1] | norspi_en[1] 65
M22 |SMIO_4 “smi©> | cmos | ¢ sd_cd 59
N1 |HDMI CH1 P HDMI /Analog |/ )
N2 |[HDMI.CH1 M | HDMF  ‘Analeg D
N3 |SC_AO0 GPIO QfVIO$> sc_aM > 58i1_sclk norspi_clk pwm_0 sdxc_cmd 7
N4 |sc A1 GPIO | CMOS/ Nsc_a1“ )/ ssil axd | norspi_dql0] | pwm_1 | sdxc_cd 8
N5 |CLK_SI Sensor | CMOS =~ ¥
N8 |VSS_N8 Power | Ground (N
N9 |VDD_N9 Power | Digital } N
Supply
Digital
N10 |VDD_N10 Power Supply @ @
N11 |VDD_N11 Power | Digital U@
Supply
N12 |VDD_N12 Power | Didital
Supply
N13 |VDD_N13 Power Digital @
Supply
N14 |VDD_N14 Power | Di9ital
Supply
N15 |VSS_N15 Power | Ground
N18 |SD_VDDO_N18 Power Digital
Supply
N19 |SMIO_27 SMIO | CMOS sdio_cmd 82
N20 |SMIO_11 SMIO | CMOS nand_d[2] | norspi_en[2] 66
N21 |SMIO_9 SMIO | CMOS nand_d[0] | norspi_en[0] 64
N22 |SMIO_1 SMIO | CMOS nand_rb norspi_dq[4] 56
P1 HDMI_CH2_P HDMI Analog
P2 |HDMI CH2 M HDMI | Analog
P3 |SC_A2 GPIO | CMOS sc_a2 ssi1_rxd norspi_dq[1] | pwm_2 sdxc_wp 9
P4 |sC_A3 GPIO CMOS sc_a3 ssi1_en0 norspi_dq[2] pwm_3 sdxc_d[0] 10
P5 |SC_BO GPIO | CMOS sc_b0 ssi1_en1 norspi_dq[3] sdxc_d[1] 11
P8 |VSSs_P8 Power | Ground
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P9 |VvDD_P9 Power Digital
Supply
P10 |VDD_P10 Power | Di9ital
Supply
P11 |VDD_P11 Power | Digital
Supply
P12 |VvDD_P12 Power Digital
Supply
P13 VDD_P13 Power | Di9ital
Supply
P14 |VDD_P14 Power | Digital
Supply
P15 |VSS_P15 Power | Ground
Digital
P18 |VvVDDP18 P18 N%ower Supply
P19 |SMIO 28 @]IO CMOS~ sdio_d[0] sc_d0 ssis_sclk 83
P20 |SMIO_16 “smi® | cmo§ | ¢ nand_d[7] | norspi_dq[3] 71
P21 |SMIO_18 SMIO _/6BMOS /") sd_d[0] 73
P22 |sMIO O SMIO”| \QMQ\S \\\/%\ nand_ce norspi_clk 55
R1 |scC_C1 GPIO Q‘(MOS} sc_c}/ rt_ahb_tx ssis_rxd enet_crs sdxc_d[6] 16
R2 |sc_co GPIO | CMOS \§C_CO /u//%%b_rx ssis_sclk sdxc_d[5] 15
R3 |SC_EO GPIO | CMOS /\\J,g@eo Q@;ﬁ/‘a@ norspi_en[3] | enet_txd 3| pwm_1 23
/ \) . norspi_
R4 |sC_B2 GPIO | CMOS _W SSI@%/Q\\ norspi_en[1] dq[3] sdxc_d[3] 13
. Q. norspi_
R5 |sSC_B1 GPIO | CMOS sc_b%j ssi1_en /ﬁ}spl_en[O] dq(2] sdxc_d[2] 12
R8 |VSS RS Power | Ground b Q)
R9 |VDD_R9 Power | D9l %
Supply
Digital
R10 |VDD_R10 Power
- Supply m
R11 |VDD_R11 Power | Didital />
Supply
Digital
R12 |VDD_R12 Power Supply =
R13 |VDD_R13 Power Digital
Supply
R14 |VDD_R14 Power | Digital
Supply
R15 |VSS_R15 Power | Ground
R18 |VDDP18_R18 Power Digital
Supply
R19 |SMIO_29 SMIO | CMOS sdio_d[1] sc_d1 ssis_rxd 84
R20 |sSMIO_17 SMIO | CMOS nand_cle 72
R21 |SMIO_7 SMIO | CMOS nand_we | norspi_dq[6] 62
R22 |SMIO_6 SMIO | CMOS nand_re norspi_dq[5] 61
T1 |SC_C2 GPIO CMOS sc_c2 ua(r;ttga:b_ ssis_txd enet_rxd_2 | sdxc_d[7] 17
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T2 |SC_C3 GPIO CMOS sc_c3 ua:ttga:b— ssis_en enet_rxd_3 | sdxc_clk 18
T3 |SC_DO GPIO | CMOS sc_d0 | uart_ahb_rx | ssis_sclk enet_col pwm_0 19
T4 |SC_D1 GPIO | CMOS sc_d1 uart_ahb_tx ssis_rxd | enet_tx_clk | pwm_1 20
T5 |SC_B3 GPIO CMOS sc_b3 pwm_3 norspi_en[2] sdxc_d[4] 14
T18 |VDDP18_T18 Power | Digital
Supply
T19 |SMIO_33 SMIO CMOS sdio_wp 88
T20 |SMIO_S8 SMIO CMOS nand_ale | norspi_dq[7] 63
T21 |SMIO_31 SMIO | CMOS sdio_d[3] sc_d3 ssis_en 86
T22 |SMIO_30 SMIO CMOS sdio_d[2] sc_d2 ssis_txd 85
U1l |I2S_CLK 12S CMOS i2s_clk 41
U2 |TIMERO GPIO | CMOS | tm11_ck eneLand- 24
idsp_pip_io-
U3 |TIMER2 10 CMOS | tm13_clk ssi0_en3 pad_mas- | enet_mdio 26
ter_vsync
g
U4 |scC_D3 Gﬁé /C\I\/IO&j %93 ua:tti::b_ ssis_en enet_txd_2 pwm_3 22
U5 |sC_D2 GPIO %}}ﬁ%\ % ua(r:ttgi:b_ ssis_txd enet_tx_er pwm_2 21
vdQ™
U18 |VDO_OUT_8 VOUT &M@é/ /\Qut[8] @ 101
U19 |VDO_OUT_0 VOUT | CMOS /Zgb— 93
g | 7
U20 |SMIO_32 SMIO | CMOS sdio_cd” ) 87
vdo_ ¢
U21 |VDO.OUT_11 | VOUT  CMOS | s 7 104
Y/
U22 | VDO_OUT 15 VOUT | CMOS 0\32[?_5] 47/\) (%/ 108
V1 |128_WS 128 | CMOS | i2s_ws ‘&£ ) 44
V2 |12S_SO 12S CMOS | i2s_so 43
idsp_lpip_io-
V3 |TIMER1 GPIO CMOS | tm12_clk as- | enet_mdc 25
teﬁg%c
V4 [IDC3CLK 12C/IDC | CMOS | idc2clk vin_sfrig0 / 31
V5 |wWP GPIO | CMOS nand_wp — 54
V6 |IR_IN IR CMOS ir_in 33
V7 |UARTORX GPIO CMOS | uartOrx | uart_ahb_rx 39
V8 |POR_L Global | CMOS
VO |LVDS VDDA11 | Power | An@log
Supply
V10 | VDDP18 V10 Power Digital
Supply
V11 |VDDP18 V11 Power Digital
Supply
V12 |VDD33_V12 Power | Digital
Supply
V13 | VDD33 V13 Power Digital
Supply
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V14 |VDD33_V14 Power Digital
Supply
V15 |VDD33_V15 Power Digital
Supply
vd0_
V16 |VvDO_OUT 4 VOUT | CMOS out[4] 97
vd0_
V17 |VDO_OUT 13 VOUT | CMOS out[13] 106
V18 |VDO_CLK VOUT | CMOS | vdo_clk 109
vd0_
V19 |VvDO_OUT 12 VOUT | CMOS out[12] 105
vd0_
V20 |VDO_OUT_7 VOUT | CMOS out[7] 100
V21 |VDO_OUT 9 VOUT | CMOS 3’335] 102
V22 |VDO_HVLD VOUT | CMOS | vd0_hvid 12
W1 |128_SI S 12S | CMOS = i2s_si 42
S
W2 | SSIOMISO \G%D CMO&jS@iO_rxd norspi_dq[1] ua(n;ttga:b_ ssis_txd 36
W3 |IDCDATA 12C/IDEAR.CMOS | lidcodate 28
W4 |IDC3DATA I2C/IDC | GMOS, | idc2data’ sovin_strig1 32
hdmitﬁ/ net_2nd_
W5 |CEC HDMI &&Qé/ Cec*/ ek 90
W6 |DETECT VBUS | USB | CMOS |~ Ya
W7 |UARTOTX GPIO | CMOS % vartlahb’ e | 40
LVDS VDDA18_ Analog ®
W8 ws Power Supply 47
LVDS_VDDA18_ Analog
W9 o Power Supply @ @
W10 |vDDP18 W10 | Power = D9t @
Supply
W11 |VDDP18_ W11 Power Digital O
Supply
W12 | VDD33 W12 Power | Digital @
Supply
W13 | VDD33_W13 Power | Digital
Supply
W14 |VDD33_W14 Power Digital
Supply
W15 |VDD33_W15 Power Digital
Supply
vd0_
W16 |VDO_OUT 2 VOUT | CMOS out[2] 95
vd0_
W17 | VDO_HSYNC VOUT | CMOS hsyne 111
W18 | VDO_OUT 1 VOUT | CMOS 3331‘] 94
vd0_
W19 | VDO_VSYNC VOUT | CMOS vsync 110
vd0_
W20 |VDO_OUT 10 VOUT | CMOS out[10] 103
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W21 | TEST_MODE Global | CMOS
W22 |VD_PWM GPIO CMOQOS | pwm_0 113
Y1 Reserved
Y1 |SSIOCLK GPIO | CMOS | ssi0_sclk | norspi_clk | uart_ahb rx | ssis_sclk 34
Y2 |SSIOMOSI GPIO CMOS | ssi0_txd | norspi_dq[0] | uart_ahb_tx | ssis_rxd 35
Y3 |IDCCLK 12C/IDC | CMOS idcO_clk 27
USB_VDDA33_ Analog
Y4 Y4 Power Supply
USB_VDDA33_ Analog
Y5 Y5 Power Supply
Y6 |USB1_REXT USB Analog
Y7 |USB_VSSA Y7 Power Analog
Ground
v8 |usB vssa v/ Power | ANa09
Ground
Y9 |LVDS_VSSA Y9 % A”ali{
Grou
log i
Y10 |LVDS_VSSA Y10 | Powe @@ @
Pesgucd | 5
Y11 |VSS_Y11 Power Cé(r/ou n):) ¢
Y12 |vss_Y12 Power | Ground/ A
Y13 |VSS_Y13 Power | Groufd /\\// &7/
Y14 |VSS_Y14 Power | Ground (N
i idsp_pipZio-
Y15 |SHSYNC Sensor | CMOS — ad_ma ¢ 92
shsymﬁﬁ erfvsync
vin . pip_io- (%\/)
Y16 |SVSYNC Sensor | CMOS — pad_| 91
svsync te e
Y17 |vDO_OUT 3 VOUT | CMOS ZSS??] 9%
vd0_
Y18 |VDO_OUT 5 VOUT | CMOS | (i u/\ 98
Y19 |VDO_OUT_14 VOUT | cMos | V4o / 107
out[14]
Y20 |VDO_OUT_6 VOUT | CMOS cﬁ?@ 99
Y21 |ENET_TXEN ENET | CMOS | enet_txen sc_a0 enet_txen ssi1_sclk | norspi_clk 46
Y22 |ENET REF_CLK | ENET | CMOS e"eél—kref— sc_b3 enet_rx_clk norspi_dq[3]| 53
AA1 |SSIOEN1 GPIO | CMOS | ssio_en1 | norspi_en[1] 38
AA2 |IDC2CLK I2C/IDC | CMOS | idc1_clk norspi_dq[2] ”2;3[‘2’;— 29
USB_VDDA18_ Analog
AA3 AA3 Power Supply
AA4 |USBO_REXT uUSB Analog
AA5 | USBO_DM USB | Analog
AA6 USB1_DM USB | Analog
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First

Second

Third

Fourth

Fifth GPIO

AA7

SPCLK_
LVDS_N_2

Sensor

Sub-
LVDS/
SLVS/

LVCMOS/

MIPI

SD_LVDS_N_8

Sensor

Sub-
LVDS/
SLVS/

LVCMOS/

MIPI

SD_LVDS N 9

Sensor

Sub-
LVDS/
SLVS/

LVCMOS/

MIPI

AA10

SD_LVDS_N_3

Sensor

O

Sub-
LVDS/
SLVS/

LVCMO

MIPI

AA11

SD_LVDS_N_2

Sensoé

Sub-
(&
b

AA12

SD_LVDS N_1

Sensor

Sub%\

LVDS/
SLVS/
LVCMOS/
MIPI

AA13

SD_LVDS N O

Sensor

Sub-
LVDS/
SLVS/

LVCMOS/

MIPI

AA14

SPCLK_
LVDS_N_O

Sensor

Sub-
LVDS/
SLVS/

LVCMOS/

MIPI

AA15

SD_LVDS N 7

Sensor

Sub-
LVDS/
SLVS/

LVCMOS/

MIPI

AA16

SD_LVDS N _6

Sensor

Sub-
LVDS/
SLVS/

LVCMOS/

MIPI

AA17

SD_LVDS_N_5

Sensor

Sub-
LVDS/
SLVS/

LVCMOS/

MIPI
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AA18

SD_LVDS N _4

Sensor

Sub-
LVDS/
SLVS/

LVCMOS/

MIPI

AA19

SPCLK _
LVDS N_1

Sensor

Sub-
LVDS/
SLVS/

LVCMOS/

MIPI

AA20

ENET_CRS_DV

ENET

CMOS

enet_crs_
dv

sc_b2

enet_crs_dv

ssi1_en3

norspi_dq[2] 52

AA21

ENET _TXD_1

ENET

CMOS

enet
txd_1

sc_a2

enet_txd_1

ssi1_rxd

norspi_dq[1] 48

AA22

ENET _RXD_1

ENET

CMOS

enet_
rxd_1

sc_b0

enet_rxd_1

ssi1_en1

norspi_en[1] 50

AB1

SSIOENO

\igPK)

ssi0_en0

norspi_en[0]

uart_ahb_
rts_n

ssis_en

37

AB2

IDC2DATA

oo

’mwata

norspi_dq[3]

norspi_
en[3]

30

AB3

USB_VDDA18_
AB3

Power,

AB4

USB_DVDD

Power

AB5

USBO_DP

USB

ABG

USB1_DP

USB

AB7

SPCLK_
LVDS_P_2

Sensor

<

S

0,

AB8

SD_LVDS P 8

Sensor

LVCMOS/
MIPI

O

AB9

SD_LVDS P 9

Sensor

Sub-
LVDS/
SLVS/

LVCMOS/

MIPI

Y

AB10

SD_LVDS P 3

Sensor

Sub-
LVDS/
SLVS/

LVCMOS/

MIPI

AB11

SD_LVDS P 2

Sensor

Sub-
LVvDS/
SLVS/

LVCMOS/

MIPI

AB12

SD_LVDS P 1

Sensor

Sub-
LVDS/
SLVS/

LVCMOS/

MIPI
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Loc.

Pin Name

Group

Type

Multiplexed Functions

First

Second

Third

Fourth

Fifth GPIO

AB13

SD_LVDS P O

Sensor

Sub-
LVDS/
SLVS/

LVCMOS/

MIPI

AB14

SPCLK _
LVDS P O

Sensor

Sub-
LVDS/
SLVS/

LVCMOS/

MIPI

AB15

SD_LVDS P 7

Sensor

Sub-
LVDS/
SLVS/

LVCMOS/

MIPI

AB16

SD_LVDS_P_6

O

Sensor

Sub-
LVDS/
SLVS/

LVCMO

MIPI

N

AB17

SD_LVDS P 5

Sensoé

Sub-
(&
b

0,

AB18

SD_LVDS P 4

Sensor

Sub
LVDS/
SLVS/

LVCMOS/

MIPI

1y

AB19

SPCLK _
LVDS P 1

Sensor

Sub-
LVDS/
SLVS/

LVCMOS/

MIPI

AB20

ENET_RX ER

ENET

CMOS

enet_rxer

sc_b1

ssi1_en2

norspi_en[2]

51

AB21

ENET_TXD_O

ENET

CMOS

enet
txd_0

sc_a1l

ssi1_txd

norspi_dq[0]

47

AB22

ENET_RXD O

ENET

CMOS

enet_

rxd_0

sc_a3

ssi1_en0

norspi_en[0]

49

Table 7-1.

Pin List and Mapping Table for the A12A35 Chip.
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8. ADDITIONAL RESOURCES

Other Ambarella documents of potential interest include:

o A12 Hardware Programming Reference Manual

o A12 AN: System Hardware

o Ambarella A-Series BOSS Connected Camera SDK: Build and Customize
o Ambarella ulTRON AN: Camera

o Ambarella ulTRON AN: Middleware

o Ambarella ulTRON AN: System

o A-Series Wireless Connectivity API: Remote Control

o B5 Chip Datasheets
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9. IMPORTANT NOTICE

All Ambarella design specifications, datasheets, drawings, files, and other documents (together and separately,
“materials”) are provided on an “as is” basis, and Ambarella makes no warranties, expressed, implied, statutory, or
otherwise with respect to the materials, and expressly disclaims all implied warranties of noninfringement, mer-
chantability, and fitness for a particular purpose. The information contained herein is believed to be accurate and
reliable. However, Ambarella assumes no responsibility for the consequences of use of such information.

Ambarella Incorporated reserves the right to correct, modify, enhance, improve, and otherwise change its prod-
ucts and services at any time and to discontinue any product or service without notice. Customers should obtain
the latest relevant information before placing orders and should verify that such information is current and com-
plete.

All products are sold s t to Ambarella’s terms and conditions of sale supplied at the time of order acknowledg-
ment. Ambarella warrants rmance of its_hardware products to the specifications applicable at the time of
sale in accordance with its @@ warran@ing and other quality control techniques are used to the extent
Ambarella deems necessary t su%is n@

Ambarella assumes no liability for applf~ ssist@ “customer product design. Customers are responsible
for their products and applications using A ,rf com To minimize the risks associated with customer
products and applications, customers should ? vide ade @sign and operating safeguards.

Ambarella does not warrant or represent that any lice ther %&or implied, is granted under any
Ambarella patent right, copyright, mask work right, or other i ectu y right relating to any combina-
tion, machine, or process in which Ambarella products o are u%ormation published by Ambarella
regarding third-party products or services does not constitute e from’Ambarella to use such products or

services or a warranty or endorsement thereof. Use of such in , ,’n may require a license from a third party
under the patents or other intellectual property of the third party, ora I@from Ambarella under the patents or

other intellectual property of Ambarella.
Reproduction of information from Ambarella documents is not permissible ﬂor approval from Ambarella.

Ambarella products are not authorized for use in safety-critical applications (such as life support) where a failure
of the product would reasonably be expected to cause severe personal injury or death, unless officers of the par-
ties have executed an agreement specifically governing such use. Customers acknowledge and agree that they
are solely responsible for all legal, regulatory and safety-related requirements concerning their products and any
use of Ambarella products in such safety-critical applications, notwithstanding any applications-related information
or support that may be provided by Ambarella. Further, Customers must fully indemnify Ambarella and its repre-
sentatives against any damages arising out of the use of Ambarella products in such safety-critical applications.

Ambarella products are neither designed nor intended for use in military/aerospace applications or environments.
Customers acknowledge and agree that any such use of Ambarella products is solely at the Customer’s risk, and
they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.
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10. TYPOGRAPHICAL CONVENTIONS

This document provides technical detail using a set of consistent typographical conventions to help the user dif-
ferentiate key concepts at a glance. Conventions include:

Example Description
AmbaGuiGen, DirectUSB Software names
Save, File > Save GUI commands and command sequences
Power, Reset, Home Computer / Hardware buttons

Register names and register fields. For example, Flash_lO_control is

Flash_IO_control the register for global control of Flash 1/0, and bit 17 (da) is used for

da, status, enable

DMA acknowledgement.
GPIO81, CLK_AU Hardware external pins
VIL, VIH, VOL, VOH Hardware pin parameters

INT_O, RXDATA | (O}/A HardWare pin signals
|\

amb_performance_t
amb_operating_mode_t API d .g., functions, structures, and type definitions)
amb_set_operating_mode()

/usr/local/bin

success = amb_set operating
mode (amb _hal base address,
& operating mode)

re dialogues and GUI windows

@@%Code
-

[
Table 10-1. Typographical Conventions for Technic&kﬁgzments_ @0

Additional Ambarella typographical conventions include:
.ARM11 and DDRIO).
* Names of Ambarella documents and publicly available standards, sp ications, and databooks ap-
pear in italic type. Q/%

* Acronyms are given in UPPER CASE using the default font (e.g
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11. REVISION HISTORY

NOTE: Page/chapter numbers for previous drafts may differ from those in the current version.

Version Date Comments
0.1 26 November 2014 New A12A Part
0.2 17 December 2014 Update to version A1
0.3 24 February 2015 Update operating temperature range
0.4 19 March 2015 Update SD-related timing diagrams and specs; Change package dimensions

Table 11-1.  Revision History.

Sales: Shenzhen Sunnywale Inc, www.sunnywale.com , awin@sunnywale.com , Wechat: 9308762
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