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Document Description

This is the document to describe a feature and register which is applied to EN779.

IMPORTANT NOTICE

Eyenix Company Limited (Eyenix) reserves the right to make corrections, modifications, enhancements, improvements, and other changes to its
products 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 complete. All products are sold subject to Eyenix’s
terms and conditions of sale supplied at the time of order acknowledgment.

Eyenix assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using Eyenix components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

Eyenix does not warrant or represent that any license, either express or implied, is granted under any Eyenix patent right, copyright, mask
work right, or other Eyenix intellectual property right relating to any combination, machine, or process in which Eyenix products or services are
used. Information published by Eyenix regarding third-party products or services does not constitute a license from Eyenix to use such
products or services or a warranty or endorsement thereof. Use of such information may require a license from a third party under the patents
or other intellectual property of the third party, or a license from Eyenix under the patents or other intellectual property of Eyenix.
Reproduction of Eyenix information in Eyenix data sheets is permissible only if reproduction is without alteration and is accompanied by all
associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive business
practice. Eyenix is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

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

Eyenix products are neither designed nor intended for use in military/aerospace applications or environments unless the Eyenix products are
specifically designated by Eyenix as military-grade or "enhanced plastic."

Eyenix products are neither designed nor intended for use in automotive applications or environments unless the specific Eyenix products are
designated by Eyenix as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated

products in automotive applications, Eyenix will not be responsible for any failure to meet such requirements.

© Eyenix Co., Ltd.

All rights reserved. No part of this document may be reproduced in any form without written permission from Eyenix Co., Ltd.
Eyenix Co., Ltd. reserves the right to change in its products or product specification to improve function or design at any time,
without notice.

Eyenix Office
C-1004, 16, Deogyeong-daero 1556beon-gil, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16690 Korea

Tel :+82-31-204-7333~4
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1. General Descriptions & Features

1.1 General Descriptions

The great eyes of the world!!

This is digital camera processor for security camera system. The main features include Wide Dynamic Range
(WDR), Adaptive Contrast Enhancer (ACE), 3D Noise Reduction (3DNR), auto (AE, AF, AWB) control, digital zoom

and built-in HD-SDI TX and EX-SDI.
1.2 Features

Image Signal Processing
» Advanced RGB Interpolator for High Resolution
» Wide Dynamic Range compensation (WDR)
- 2 page ISP internal WDR(Max. 90dB)
Line by Line WDR(Max. 120dB)
Adaptive Digital Noise Reducer (2D/3D)
Adaptive Contrast Enhancer (ACE)
Lens Shading Compensation
Digital Zoom
Defect Detection & Correction
Optical detector (AE, AF, AWB)
Edge enhancement
Gamma Correction
Hue Controller (8-Way)
High Light Masking
Flip / Mirror / Still
Box OSD (32ea, solid effects, auto zoom)
Polygon Privacy Masking (8ea, auto zoom)
Font OSD (Scalable 24x16 font, Styling, Half)
Motion Object Detector
Image Output Mode
- 10/20bit width Digital Interface
BT.1120, SMPTE274M (720p, 1080p)
Support built-in HD-SDI TX
(Integrated Cable Driver, 270M/1.485G/2.97G)
- CVBS: NTSC, PAL (720H, 960H)
» Logic PWM Output
» Simple Down Scalier
(1080p -> 720p, 1440p -> 720p,
1440p -> 1080p,)
External Flash Memory Controller
De-fog
Digital Image Stabilization (DIS)
Embedded EX-SDI 2.0 Encoder (Long Reach)
Virtual 4 wire for upstream data
» 1 Channel DAC (CVBS)
» 4 Channel ADC

VVV V V V V VVVVVYVVYVYyYVYY
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Sensor Interface
» 1.3M ~ 4M CMOS sensor
» Sub-LVDS (8CH) / HiSPi (TBD) / MIPI Interface
» Master / Slave mode
» Frame Rate
- 2.0M: Max. 60p
- 4.0M: Max. 30p

Multimedia Features

» On-chip Encoder for CVBS (1ch DAC)

» On-chip ADC (4ch mux type)

» On-chip MCU (EXRISC 1.0)
- 32bit processor (Max 74.25 MHz)
- Embedded Program SRAM (128Kbyte)
- 16Kbyte (I) + 8Kbyte (D) cache
- Timer, UART, SPI, PWM, Watchdog timer, GPIO
(32e€a), IIC

Power Management
» 1.8~3.3VI/O
» 1.2V Core Power

Operating Frequency
» Max. 74.25MHz - MCU
» Max. 148.5MHz - ISP
» Max. 180MHz — DDR SDRAM

Operating Temperature
» 0°C ~ +70°C

Package
» 144ball FBGA 10mm x 10
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2. Pin Diagram

1 2 3 4 5 6 7 8 9 10 11 12
A PCLK XI0 GPIO14 | GPIO23 {vDDQ_DDR;{ GPIO4 GPIO5 JTMS JTDO RX0 X0 EXTS
B MCKO RSTX XI1 GPI1022 VDDC VDDC VDDC VDDC JTDI JTRST REXTD GND
C GPIO6 {VDDQ_SS VSI HSI GPI1O7 GPIO8 GPIO13 | GPIO31 CVBS COMP {AVDD_SDI} SDIM
D GND GND GND GND  {AVDD_LV33!AvDD_LVPLL: JTCK :VDDQ BT iAvDD_SDI33: RSET LF SDIP
E LDIMO LDIPO LDIP1 LDIM1 GND GND GND VDDQ_BT|VDDQ_BT co7 C0o9 Cco8
F LDIM2 LDIP2 LDIP3 LDIM3 GND GND GND VDDQ CO3 Cco4 COo6 CO5
G LDIMCK ¢ LDIPCK LDIM4 LDIP4 GND GND VDDC VDDQ DCKO CO0 CO2 co1
H LDIPS LDIM5 LDIP6 LDIM6 GND VDDC |vDDQ DDR| VDDQ YO6 YO7 YO9 YO8
J LDIP7 LDIM7 GP1024 GND JMODE TPO TP1 HSO YO2 YO4 YO3 YO5
K GPIO10 { GPIO9 | GPIO19 | GPIO18 | GPIO30 | GPIO29 ; GPIOO TP2 VSO DENO YO1 YOO
L GPIO11 | GPIO15 ! GPIO21 ! GPIO25 : GPIO28 GPIO1 GPIO2 SFDQO SFDQ2 SFCKO ADCI2 ADCIO
M GPIO12 | GPIO16 | GPIO20 | GPIO27 | GPIO26 | GPIO17 | GPIO3 SFDQ1 SFDQ3 SFCSN ADCI3 ADCI1

EN779 Pin Diagram (Top View)
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3. 1/O Information

3.1 Pin Description
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No. Name I/0 Function

B2 RSTX I System Reset

A2 XI0 I | System Clock 0

B3 XI1 I | System Clock 1

J6 TPO I Test pin

J7 TP1 I Test pin

K8 P2 I Test pin

c3 VSI 10 Vertical Sync in / output for Sensor

Cc4 HSI 10 Horizontal Sync in / output for Sensor

Al PCLK I Pixel clock from Sensor in Parallel mode

Bl MCKO 0 Sensor Operating clock

E2 LDIPO I Sub-LVDS positive lane 0 CSI-2 positive lane 0
El LDIMO I Sub-LVDS negative lane 0 CSI-2 negative lane 0
E3 LDIP1 I Sub-LVDS positive lane 1 CSI-2 positive lane 1
E4 LDIM1 I Sub-LVDS negative lane 1 CSI-2 negative lane 1
F2 LDIP2 I Sub-LVDS positive lane 2 CSI-2 positive lane 2
F1 LDIM2 I Sub-LVDS negative lane 2 CSI-2 negative lane 2
F3 LDIP3 I | Sub-LVDS positive lane 3 CSI-2 positive lane 3
F4 LDIM3 I | Sub-LVDS negative lane 3 CSI-2 negative lane 3
G4 LDIP4 I Sub-LVDS positive lane 4

G3 LDIM4 I | Sub-LVDS negative lane 4

H1 LDIP5 I | Sub-LVDS positive lane 5

H2 LDIM5 I Sub-LVDS negative lane 5

H3 LDIP6 I Sub-LVDS positive lane 6

H4 LDIM6 I Sub-LVDS negative lane 6

1 LDIP7 I | Sub-LVDS positive lane 7

12 LDIM7 I | Sub-LVDS negative lane 7

G2 LDIPCK I | Sub-LVDS positive clock CSI-2 positive clock
Gl LDIMCK I | Sub-LVDS negative clock CSI-2 negative clock
J8 HSO I0 Horizontal sync in / output for back-end processor

K9 VSO IO | Vertical sync in / output for back-end processor

K10 DENO 0 Data enable sync for Digital output

G9 DCKO (0] Output clock for Digital output

K12 Y00 (0] Parallel Digital Y output 0 10Bit Digital YC output 0 (Grout0)
K11 Y01 (0] Parallel Digital Y output 1 10Bit Digital YC output 1 (Grout0)
19 Y02 0 Parallel Digital Y output 2 10Bit Digital YC output 2 (Grout0)

< eyenix
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J11 YO3 0 Parallel Digital Y output 3 10Bit Digital YC output 3 (Grout0)
J10 YO4 0 Parallel Digital Y output 4 10Bit Digital YC output 4 (Grout0)
J12 YOS5 0 Parallel Digital Y output 5 10Bit Digital YC output 5 (Grout0)
H9 YO6 0 Parallel Digital Y output 6 10Bit Digital YC output 6 (Grout0)
H10 YO7 0 Parallel Digital Y output 7 10Bit Digital YC output 7 (Grout0)
H12 YOS O | Parallel Digital Y output 8 10Bit Digital YC output 8 (Grout0)
H11 YO9 0 Parallel Digital Y output 9 10Bit Digital YC output 9 (Grout0)
G10 Co0 O | Parallel Digital C output 0 10Bit Digital YC output 0 (Grout1)
G12 co1 O | Parallel Digital C output 1 10Bit Digital YC output 1 (Grout1)
G11 C0o2 O | Parallel Digital C output 2 10Bit Digital YC output 2 (Grout1)
Fo co3 O | Parallel Digital C output 3 10Bit Digital YC output 3 (Grout1)
F10 Co4 0 Parallel Digital C output 4 10Bit Digital YC output 4 (Groutl)
F12 Co5 O | Parallel Digital C output 5 10Bit Digital YC output 5 (Grout1)
F11 Cco6 0 Parallel Digital C output 6 10Bit Digital YC output 6 (Groutl)
E10 co7 0 Parallel Digital C output 7 10Bit Digital YC output 7 (Groutl)
E12 cos 0 Parallel Digital C output 8 10Bit Digital YC output 8 (Groutl)
Ell Co9 0 Parallel Digital C output 9 10Bit Digital YC output 9 (Groutl)
D12 SDIP (0] HD-SDI positive output signal
C12 SDIM (0] HD-SDI negative output signal
D10 RSET I 1% 750Q) resistor needs to be located between RSET and AVDD_LV33 on a board.
D11 LF I 100nF capacitor needs to be located between LF and GND without VIA.

C9 CVBS 0] DAC output for CVBS

C10 COMP (0] 10uF capacitor needs to be located between COMP and GND on a board
B11 REXTD I 12.3kQ(TBD) resistor needs to be located between REXTD and GND on a board
A12 EXTS I External control signal input via CVBS

A8 JTMS I JTAG data enable

A9 JTDO O | JTAG data output

B9 ITDI I | JTAG data input

B10 JTRST I | JTAG Reset, Active low

D7 JTCK I JTAG clock

J5 JMODE I 10kQ resistor needs to be located JMODE and VDDQ

A10 RX0 I | UART Receive input

All TXO O | UART transmit output

L12 ADCIO I Internal ADC input 0

M12 ADCI1 I | Internal ADC input 1

L11 ADCI2 I Internal ADC input 2

Mi11 ADCI3 I Internal ADC input 3

L10 SFCKO (0] External Serial flash clock

< eyenix
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L8 SFDQO I0 | External Serial flash data0
M8 SFDQ1 I0 | External Serial flash datal
L9 SFDQ2 I0 | External Serial flash data2
M9 SFDQ3 I0 | External Serial flash data3
M10 SFCSN O | External Serial flash chip select
K7 GPIOO I0 | General purposed IO External IRQO
L6 GPIO1 I0 | General purposed 10 External IRQ1
L7 GPIO2 IO | General purposed IO PWMO (CAPO)
M7 GPIO3 IO | General purposed IO PWM1 (CAP1)
A6 GPIO4 I0 | General purposed IO RXD1
A7 GPIO5 10 General purposed 10 TXD1
a GPIO6 I0 | General purposed IO SPI_CS1
C5 GPIO7 10 General purposed 10 SPI_DO1 (TWI_SDA2)
Cé GPIOS I0 | General purposed IO SPI_CK1 (TWI_SCL2)
K2 GPIO9 I0 | General purposed IO SPI_CS2
K1 GPIO10 I0 | General purposed 10 SPI_DO2
L1 GPIO11 IO | General purposed I0 SPI_CK2
M1 GPIO12 IO | General purposed 10 SPI_DI2
c7 GPIO13 10 General purposed 10 SPI_DI1
A3 GPIO14 10 General purposed 10 ENC_CK
L2 GPIO15 I0 | General purposed I0 TWI_SCL
M2 GPIO16 I0 | General purposed I0 TWI_SDA
M6 GPIO17 I0 | General purposed IO EX-SDI UCC
K4 GPIO18 10 | General purposed IO PWM2 (CAP2)
K3 GPIO19 10 | General purposed IO PWM3 (CAP3)
M3 GPIO20 I0 | General purposed IO PWM4 (CAP4) 12S output
L3 GPIO21 I0 | General purposed 10 PWM5 (CAP5) 12S input
B4 GPI022 I0 | General purposed IO 12S WCK
A4 GPIO23 10 General purposed 10 12S BCK
13 GPIO24 10 General purposed 10 Virtual wire 0
L4 GPIO25 IO | General purposed IO Virtual wire 1
M5 GPIO26 I0 | General purposed IO Virtual wire 2
M4 GPI1027 I0 | General purposed IO Virtual wire 3
L5 GPIO28 I0 | General purposed IO
K6 GPIO29 IO | General purposed 10
K5 GPIO30 IO | General purposed 10 FLD out

< eyenix
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GPIO31 10 | General purposed IO Logic PWM out
B5,B6,B7, L
B8.G7,H6 VDDC 10 | Core power 1.2V (Digital)
D6 AVDD_LVPLL I0 | Sub-LVDS / PLL power 1.2V (Analog)
C11 AVDD_SDI I0 | HD-SDI power 1.2V (Analog)
Cc2 VDDQ_SS I0 | Sensor I/F IO power 1.8V ~ 3.3V (Digital)
A5,H7 VvDDQ_DDR I0 | DDR memory IO / Core power 1.8V (Digital)
D8,E8,E9 VDDQ_BT I0 | BT1120 IO power 1.8V ~ 3.3V (Digital)
F8,G8,H8 VDDQ 10 | IO power 3.3V (Digital)
D5 AVDD_LV33 I0 | Sub-LVDS power 3.3V (Analog)
D9 AVDD_SDI33 10 | HD-SDI power 3.3V (Analog)
B12, D1, D2,
D3, D4, E5,
E6, E7, F5, GND 10 | Ground
F6, F7, G5,
G6, H5, 14

3.2 I/0 Power Information

Power Name I/0 Related IO Voltage
vDDQ_SS P MCKO,HSI,VSI,PCLK,GP106/7/8/13 1.8V
AVDD_LV33 P LDIPO~7, LDIMO~7,LDIPCK,LDIMCK 3.3V
VDDQ_BT P Y00~9,C00~9,HSO,VSO,DCKO,DENO 1.8V~3.3V
AVDD_SDI33 P SDIM,SDIP 3.3V
ADCIO~3,CVBS,JMODE,JTRST,JTDO,JTMS,JTDI,JTCK
VDDQ P TP0~2,RSTX,XI0~1,EXTS,SFCSN,SFCKO,SFDQO0~3,RX0,TX0,GPIO0~5,GPI 3.3V
09~12, GPIO14~31

< eyenix
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4. Block Diagram
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N N S N e N S e
: Pre Processor : : Post Processor :
1
! ¥ :
1 ! : 1
WDR ! . !
External Sensor L | LVDS ) [ RGB Y Digital Codec
arallel, Sub- X 1 nterpolator rocessor nterface ! Networ
(Parallel, Sub-LVDS MIP) [ RX Rre Brocessor %;s ADIR FRC ' | Interpolator | | P oL Interf: . ’ K
1 H
| ¥ :
1 " 1
1
1 i 1
! i EX-SDI 2.0 | | HD-SDI TX | | R
g ! Encoder EX_SDITX | 1
: Tiﬁ‘:ii g Optical Detector Motion IDr:'?a‘g! 't |Timing Gener c . : HD-SDI RX
1 | Generator (AE, AF, AWB) Detector Stabilizer | ! ator Processor i !
1
' : : e Encoder :
! I .
h 4
4
: 4ch DAC
Analog input JVO-) ADC PLL Frame Buffer 1ch — CVBS
Virtual Wire " Coax
TS 125 Interface CPU (32bit Processor) Communication -
L
Flash Memory

CMOS Image sensor has RGB Bayer structure, so the input image must be RGB Bayer structured format (resolution
1.3-4Mpixel). The output from the DSP has three forms: Embedded HD-SDI as Main output, Digital YC (4:2:2)
output, and CVBS Analog output is the other.

DSP consists of Pre-Processor, Post-Processor and CPU.

1. Pre Processor performs Digital Clamping, Defect Correction, and Shading Compensation and then performs
WDR and then 2D/3D DNR. The DNR output image is then sent to Post-Processor.
In addition, AE, AF, AWB Optical Detector for feature and motion detection function are also performed.

2. Post Processor uses DDR SDRAM to transmit images to next stage. SDRAM is used to provide synchronization
between Pre Processor and Post Processor. The Digital Zoom function is also performed together.

3. Post Processor consists of RGB Interpolator, Y / C Processor, OSD (Privacy, Font, and Test). In addition, it also
consists of Timing Generator which controls the output timing.

This module also includes HD-SDI TX, Video Encoder, DAC, Sub-LVDS, ADC and PLL, etc.

< eyenix

11

Eyenix Confidential




J E'Ivﬁyemx'-c,o.m‘ The great eyes of the world!!
5. Function Description

5.1 RGB Interpolator

This function converts 3 channel RGB to RGB Bayer Pattern. The most important goal of this function is to
correct unknown pixel. For this, it is including the following features internally.

- Diagonal frequency compensation Filter
- Minimize mosaic pattern

5.2 Wide Dynamic Range compensation (WDR)
This is the ability to expand the dynamic range. This function uses alternative exposure time control method.
- Dual shutter image fusion (Max. 90dB)
- Line by Line WDR (Max. 120dB)

- Based on Bayer pattern
- Spatial adaptive gamma correction

5.3 Digital Noise Reducer (2D/3D)

This feature removes noise in images (temporal domain). Temporal noise is reduced by 3D filter using frame
memory. Especially,

- 2D noise reducer
- 3D noise reducer
- Based on Bayer pattern

5.4 Adaptive Contrast Enhancer (ACE)

This function is a local adaptive contrast enhancement. It uses a histogram analysis and tone mapping method in
pixel domain.

- Individual histogram equalization
- Temporal IIR filter
- Adjustable with input image level

5.5 Lens Shading Compensation

This function compensates shading effect caused by lens. It uses 2D shading table for compensation.

5.6 Defect Detection & Correction

This function corrects the defect of image at run-time. It supports only auto modes.

‘ 2 eyenix 12 Eyenix Confidential




&S Byenix
www.eyenix.com
- Auto detection method
- Edge adaptive defect correction

5.7 Optical detector (AE, AF, AWB)

This function detects optical characteristics.

- AE Detector
Detection Window: 6ea
Integration of Luminance result and pixel counter in each window
Histogram of input image (variable detection level)
Limitation of integration through Clip/Slice control
- AF Detector
Detection Window: 2ea
Integration of the Band Pass Filter output of image and counter in each window
Line Peak and pixel counter
Cut Off Frequency: 6step
Noise Slice
BPF: FIR filter
Vertical filter
Spot Image detection filter
- AWB Detector
Detection Window: lea
White Zone Detector: Color Map method
Integration of each R, G, B and pixel counter
Counter of saturated Pixels

5.8 Edge enhancement
This function enhances the edges of image for sharpness.
- Adjustment edge gain/threshold/limit

- Control negative/positive edge
- Noise slicing and detection of high frequency edge

5.9 Gamma Correction
- Gamma control point : 16 point
- 2 gamma tables are controlled at the same time.

- Fixed point on X-axis
- Control each Y/C

5.10 Hue Controller

This function adjusts the hue of image.

- Direction gain control with 8 directions
- Hue control with 8 directions

J Byernix 13
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5.11 Pseudo Color Suppression
This function has the ability to suppress the color.

- High light color suppression
- Low light color suppression
- Edge color suppression

5.12 High Light Masking
This is the ability to mask the high light zone with specific color & level.

5.13 Box OSD (32ea, solid effects)

- OSD quantity : 32ea

- Blending effect : 4step

- Box border : solid effects

- Auto zoom position function

5.14 Font OSD

This function displays MENU for camera.

- Font size: 16 x 24 pixel (Max. 341 characters)
- Scaling of each H,V

- Line return, page return

- Blending effects with 4 steps

- 4 font color palettes

- Adjustment of character space

- Supports half character size

5.15 Motion Object Detector
This function detects the moving objects in image

- Detecting resolution: 32x32 pixels
- Detecting object size: Variable

5.16 External Audio Interface
EN779 supports external audio interface, I2S in / output

- I2S Decoder/Encoder
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6. CPU Specification

6.1 CPU General Description
The CPU in this device is operated with an external flash memory. It supports the quad type serial flash memory.
6.2 CPU Features

High-performance, low-power 32-bit ExXRISC 1.0 processor

32-bits ExRISC 1.0 Architecture
® Instructions compatible with EXRISC 1.0 processor
Max. 74.25 MHz
7 stage pipelines including branch prediction and pre-fetch units
32 GPRs
16 KB instruction cache, 8 KB data cache

Embedded Memory
® 32 KB internal SRAM x 4

Special Function
® Serial flash memory access
B Support quad, single data access

Peripherals

® 2ch UART
32ch GPIO with second function
2ch I2C controller
2ch SPI
6ch timer with PWM output
32bit counter Watchdog function

Operating frequency
® Max. 74.25 MHz
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6.3 CPU Block Diagram

3 I Cache

EX-RISC
CPU

T D Cache

!

WISHBONE BUS (MAX 74.25MHz)

! !

Internal Serial Flash
SDRAM controller
- Watchdog O
O UART O
GPIO
32CH
“» 12C 5 4
rig SPI ©
6.4 Address map
Address Function
0xF0000000 Serial flash controller
0xF1000000 UART controller
0xF2000000 GPIO controller
0xF3000000 12C controller
0xF4000000 SPIO controller
0xF5000000 SPI1 controller
0xF6000000 TIMER / PWM controller
0xF7000000 Watchdog timer controller
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7. Electrical Characteristics

7.1 Absolute Maximum Ratings

The great eyes of the world!!

(1/0 Power: 1.8V / 3.3V)

Rating
| P i
Symbo arameter Min. o Max. Unit
VDDC DC Internal Voltage 1.08 1.2 1.32 v
VIN DC Input Voltage(1.8V) 1.65 1.8 1.95 v
DC Input Voltage(3.3V) 3.0 3.3 3.6 %
VouT DC Output Voltage(1.8V) 1.65 1.8 1.95 v
DC Output Voltage(3.3V) 3.0 3.3 3.6 v
7.2 Recommended Operating Conditions
Symbol Parameter Rating Unit
vDDC DC Internal Voltage 1.2v+0.12 \Y
VIN DC Input Voltage(1.8V) 1.8v+0.18 \
DC Input Voltage(3.3V) 3.3V+0.33 Vv
VOUT DC Output Voltage(1.8V) 1.8V+0.18 Vv
DC Output Voltage(3.3V) 3.3V+0.33 \
TOPR Operating Temperature 0 to 70 (TBD) °C
TSTG Storage Temperature -40 ~ 125 (TBD) °C
7.3 Static Characteristics
Level
Unit Note
Pin Target Ref.
Human Body Model All +2,000 1 \" TBD
Charged Device Model All +500 1 Vv TBD

< eyenix
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7.4 DC Electrical Characteristics
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Item Pins Symbol Conditions Min. Typ. Max. Unit
AVDD_SDI AVDDspr 1.08 1.2 1.32 \"
AVDD_SDI33 AVDDspr33 3.0 3.3 3.6 Vv
Analog
AVDD_LVPLL AVDDyypLL 1.08 1.2 1.32 Y
AVDD_LV33 AVDDyv33 3.0 3.3 3.6 Vv
Supply
voltage VDDQ VDDQ 3.0 3.3 3.6 v
VDDQ_BT VDDQgr 1.7/3.0 1.8/3.3 1.95/3.6 Vv
Digital VDDQ_SS VDDQss 1.7 1.8 1.95 Vv
VDDQ_DDR VDDQoor 1.7 1.8 1.95 Vv
VDDC VDDC 1.2 1.26 1.32 \
AViem -25 25 mV
LDIMO~7 AV -25 25 mV
LDIPQ~7
LDIMCK Vip 100 150 200 mV
LDIPCK Zar 98 100 102 Q
Viem 0.8 0.9 1
RSTX, XI0, XI1, TPO~2,
Digital input voltage GPIOO~5, GPIO9~12, VIH 0.7 VDDQ 4 Y
GPIO14~31, RXO,
SFDQO~3, JMODE, JTRST, VIL 03 0.3 VDDQ v
JTMS, JTDI, JTCK
VIHgr 0.7 VDDQgsr 4 Vv
VSO, HSO
VILer -0.3 0.3 VDDQsr Vv
PCLK, VSI, HSI, GPIO6, VIHss 0.7 VDDQss 4 v
GPIO7, GPIO8, GPIO13 ViLss 0.3 0.3VDDQss | V
GPIO0~5, GPIO9~12, ~
GPIO14~31, TXO, @ VbDQ-0.2 v
SFDQO~3, SFCKO, SFCSN,
JTDO VOL 0.2 \
Digital output DCKO, DENO, VSO, Hso, | VOHer VDDQsr-0.2 M
voltage ~ ~
g YOO0~9, CO0~9 VOLar 0.2 v
MCKO, VS, Hsl, GPIos, | VOHss VDDQss-0.2 v
GPIO7, GPIO8, GPIO13 VOLss 0.2 Vv
Serial output Voltage REXTH=750Q AVDDspi33 -
(Common) SDIP, SDIM Vavo HD mode AVspo/2 v
) eyenix 18 Eyenix Confidential
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7.5 AC Electrical Characteristics

1) Main reference clock

CLK / \ ! \

37.037ns (Frequency 27MHz)

2) Input LVDS data characteristics

Parameter Symbol Min. Typ. Max. Unit
Differential motion skew time Tsk 100 ps
Duty ratio Th/TL 45 50 55 %
DDR clock frequency f MHz
5nH
LDIP*
4pF Rdiff
LDIM*
4pF

nH
LDIP*/LDIM* Circuit

¥ View \/
y Vio /\

LDIP*/LDIM* Level

4

VLCMT / f
LDIP*/LDIM* timing
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8. Power on Sequence

8.1 Power, Reset and Clock

))

¢

)

(

VDD

External reset

> 1us

CLK

L

About 0.6ms (CLK=27MHz)

Internal reset

A
\ 4

.

After power on, and when external reset is “High”, CLK comes in and internal reset will be "high" after 1200 us
(CLK at 27 MHz standard). All processes will work when the internal reset is high.
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9. Power Consumption

The great eyes of the world!!

VvDDQ AVDD_SDI33 AVDD_LV33 VvDDQ_DDR VvVDDQ_SS VDDC | AVDD_LVPLL | AVDD_SDI vDDQ_BT -
Of
(mw)
3.3V 3.3V 3.3V 1.8V 1.8V 1.2V 1.2v 1.2v 3.3V
4MP 30P 71.28 1.32 11.55 113.04 1.8 675.6 3 18.36 164.67 1060.62
Note)

It is not all function operation.
It is measurement value.
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10. Basic Schematic
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12. Package Dimension
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