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@ High Performance 32-bit CPU
MIPS32 24Kec with ASE DSP extension
MMU embedded
16KB instruction and 16KB data cache
Embedded ICE makes firmware debugging easier
CPU operating frequency up to 432MHz, on the fly programmable
® Power Management Features
O Firmware configurable operating frequency of each functional block to meet best power
budget
O Internal power domain partition
® Integrated Clock Generator
O Internal PLL with spread spectrum capability
O 12MHz system/USB oscillator
O 32768Hz RTC oscillator
® Memory
O Builtin 1Gb DDR3 SDRAM
O DRAM operating frequency up to400MHz without ODT
O Tunable DDR frequency on the fly for power saving
@ Sensor Interface Engine
O - Support up to 50M pixels CCD/CMOS image sensor
O Support high speed serial interface like subLVDSMipiHi  SPi up to 10 channels for most
commercial CMOS sensors including Sony, Panasonic, Aptina, Samsung, Sharp and
Omnivision, etc. (8 channels for dual MIPI version)
Support parallel sensor interface for most commercial CCD sensors including Sony,
Panasonic, Sharp and CMOS sensors including Aptina and Omnivision
Support BT.601/656 video input
Support dual sensors input (dual MPI version only)
Support 12-bit (serial) sensor datainput
Support high speed serial interface sensor pixel rate up to 576MPixels/sec
Support continuous shot up to 10 fps for 16MP sensor
Support parallel interface sensor pixel clock up to 108MHz
Support movie CCD, and horizontal division CCD of SONY
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Support multiple field, line interleaved CCD of Sharp
Support smear reduction for CCD sensor

Built-in color pattern generation

Sensor black level clamping

Efficient defect concealment algorithm

Raw image sub-sample for video & high ISO image
Flexible image analysis flow for AE, AWB and AF purpose
Programmable histogram analysis

Automatic flicker detection

R/G/B Gamma LUT for sensor linearization correction
In-pipeline lens shading compensation technology
In-pipeline color shading compensation technology
In-pipeline geometricdistortion correction technology
In-pipeline color aberrationcorrection technology

Support CMOS sensor spatial crosstalk cancellation
Support inframe dark frame subtraction with smart defect detection algorithm
Support rolling shutter correction for CMOS senser:
Mechanical shutter ' control

Flash light control

Image Processing E ngine
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Proprietary advanced anttalias Bayer CFA color interpolation

Flexible edge rendering, control and enhancement

Powerful noise reductiontechnologyfor still and video recording

Support motion compensated temporal filtering (MCTF) for efficient videmoise reduction
Support temporal noise reduction with ghost reduction

R/G/B Gamma LUT

High precision color correction matrix for sSRGB or specific color requirement
Brightness/contrast and hue/saturation adjustment

Specific color control technology ~ (Patent)

3D color conversion for specific color preferencetuning

False color suppression

Support wide dynamic range (WDR) for local illumination enhancement

Image Manipulation Engine

a

High quality scaling engine for seamless digital zooming from 1/16x to 16x
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Support thumbnail image generation
Forward/inverse color space transform

® Face Detection Engine
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Very high speed face detection and tracking
High accuracy under different light source
Programmable target data bag

® Digital Image Stabilizer
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Remove unintended hand movement from an image sequence

Single frame compensation for video (Total compensation)

Accumulate frame compensation for video (Smart compensation)

Motion refresh rate 60Hz

Interface search range up to +32

Programmable total compensation range

Accommodate resolution 1080p

Adjustable number of motion vectorsfor motion estimation: Maximum 1024 motion vectors
per process (16 regions x 64blocks/region).

® LCDI/TV Display

O Support dual displayincluding L CD panel and HDMI/TV-displaysimultaneously

O High performance scaling up/down-engine, programmable gamma correction color
transform and color management for LCD or TV display

0O Separate OSD for LCD panel and TV

O - Support digital LCD interface for AUQ Casio, CMI (all digital panels will be supported)

O Support 16-bit RGB parallel interface (RGB565 or Delta RGB) LCD panel up to 1024x1024
resolution

O Support MIPI DSI for mobile display

O Support 907 rotation/flip/mirror

O Support PAL / NTSC video encoder (CVBS format)

O Integrated 1 internal 10-bit video DACs

O Support digital interface BT.601/656/1120 output port

O 3.3V/1.8VLCD/ Digital video out

® HDMI

O Support HDMI vi3a

O Support DDC with maximum 100khz access rate for CEA861-D format

O Support CEC
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Support 16 bits PCM 32 KHz, 44.1 KHz, 48KHz for maximum 2 channels audio output

®  Graphic Engine
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Copy and paste

Geometric operation including mirror, flip and rotation

Arithmetic operation including addition, subtraction, color keying, logic operation and alpha
blending

Support warping function

Support anti-alias affine transform

Support hardware acceleration for multiframe processing

® Cipher
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64-bit DES, 3DES, and AES128
Both encryption and decryption
Big and little endian of input data

® H.264/AVC CODEC
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Support encoder BP/MP, level 4.1

Support encoder HP, level 4.2

Support real-time capability for 1080p30, 720p60, 480p120
Support full frame ‘still capture while video recording

H.264 high/main profile

1 reference picture for Rframe, 2 reference pictures for-Bame
Support video formatMP4, AVI, MOV

Support bit rate control

Automatic frame syncfor high frame rate

® Motion Estimation
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[-124.75,+124.75] search range in horizontal component
[-28.75, +28.75] search range in vertical component
MB mode: 16x16, 16x8, 8x16, 8x8, skip, and direct (B -frame)

® F/W Audio CODEC
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AAC encode / decode (32KHz, 48KHz@ 192kbps)
ADPCM encode / decode
Noise cancellation for background noise, motor operation, and wind

® H/W Audio CODEC
a
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stereo 16-hits ADC audio recording
stereo 16-bits DAC audio playback
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Programmable ALC / Noise Gatel

Audio sampling rate : 8k, 11.025k, 12k,16k, 22.05k, 24k, 32k, 44.1k, 48kHz
Support dual microphone inputs

On-chip speaker driver / stereo headphone drive

JPEG CODEC
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Supports Motion JPEG  30fps@1080P30 video clip/playback function
Max. pixel clock 120Mpixel / sec

Support ISO/IEC 109181 baseline JPEG compression/decompression.
Still image maximum resolutions will be up to 65536x65536 pixels
Support input format: 422, 420, 411, 400, 211

JPEG supports downloadable Quantization and Huffman tables
Support Exchangeable Image File format (EXIF2.2.3 and newer)
Support MPO file format for 3D image

Digital Audio Interface
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Support I’S codec interface
Audio clock generator

Dual Graphic-based OSD
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Support 8-bit palette and ARGB(4565 or 8565 ) OSD architecture
256 colors simultaneously out of true color at 8-bit palette OSD

8 levels of opacityfor 8-bit palette OSD

Programmable width & height to meet LCD/TV's resolution exactly
Picture in picture function

Dedicated 16 face frames for face detection function

Storage Memory Controller
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Secure Digital cardand SDIO

Support SD 3.0

Support UHS-: UHS50, UHS104 (Max. freq. 108MHz )
Support eMMC and hot boot

Support eyeFi for wireless connection

Mulii-Media card

SLC NAND type flash

usB
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Fully compliant with USB2.0 device/host

O High speed (480Mbps) supported




