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1 General Description

SN9C263 is a USB 2.0 compatible PC Camera controller. The built-in extreme low-power transceiver provides
the superior compatibility with various USB host and the best quality for image applications. It is fully compliant
with USB Video Class. With the integrated sensor interface and color processing engine, it can support most
VGA, SXGA and UXGA CMOS SOC sensors.

SNI9C263 integrates 2 voltage regulators for sensor power. One is for sensor’s analog parts. The other one is
for sensor’s core power. These build-in regulators can help saving BOM cost and PCB area.

SNI9C263 integrates Clock Synthesizer for performance and power saving. An external crystal is not needed,
so it can help saving BOM cost and PCB area.

SNI9C263 is controlled by the embedded micro-controller and the statistics for AF is built-in. The flexible
architecture is consisted of mask ROM, internal RAM and external serial-flash or EEPROM which can store the
customized codes and parameters. It's also possible to store all the program code in the external flash memory
for customized design purpose. With the highly-integrated firmware architecture and the developing kit provided
by SONiX, it's easy for 3rd party to integrate a new type of CMOS sensor and GPIO definition for variant board

configuration.

2 Features

2.1 System

3.3V single power supply, 1.8V Core (generated by internal regulator)

n  Extreme low power consumption, when standby & suspend (Power consumption of sensor is
not included)

N Built-in Clock Synthesizer for performance and power saving

n  Built-in PLL for internal clock generation

n  Using external serial flash to store customized code and data, or using EEPROM to store data.

n  No external RAM needed

n 1.8V output power source to supply CMOS sensor’s core power

n 2.8V output power source to supply CMOS sensor’s analog power

n  32-pin QFN package is available; please see later section for more detail.

2.2 USB Controller

n USB 2.0 compatible

n  USB2.0 HS/FS auto sense and switch

n USB FS mode and USB disconnection are programmable

n  USB Video Class 1.1 compliant
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n 4 endpoints: CONTROL pipe, UVC Interrupt IN and Isochronous-IN (video, 24MB/s max), HID
interrupt IN

n 6 alternate settings for Video Streaming Interface
2.3 Sensor Interface

Support VGA, SXGA and UXGA CMOS ISP sensor
Support YUY2 image data format from sensor
Up to 48Mhz output clock for clock request of CMOS sensor silicon.

Up to 96Mhz pixel clock is acceptable

3 3 3 3 3

Support industrial standard 2-wire serial interface for sensor control

N
~

Image Pre-processing
n  Configurable windowing function after sensor output
2.5 Color Processing

n  AF edge statistics
n  Programmable gamma table for Y channel

n  Configurable windowing function after processed image
2.6 Scaling Engine

n  1/2, 1/4 smooth scaling on Y/Cb/Cr

n  3/5 second linear scaling for VGA input
2.7 Video / Still Image

n  Output video / still image format:
USB Video Class Uncompressed YUY2 payload (16bits/pixel)

n  Still Image capture support UVC still image capture method 1/2
2.8 Frame rate

n  Frame rate considering USB bandwidth limitation

High-speed mode
Output format UXGA SXGA VGA CIF QVGA QCIF | QQVGA
YUY2 5.5fps 8.5fps 30fps 30fps 30fps 30fps 30fps

n  Frame rate depends on sensor characteristic
The maximum frame rate is limited by how many frame per second that sensor can output

under maximum pixel clock and is limited on High-Speed USB ISO bandwidth 24MB/s

29 GPIO
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n

4 GPIOs are available, 3 of them are predefined as LED control and sensor reset pin and serial

flash write-protection control

2.10 Micro Controller and USB Device Features

n

3 3 3 3

Built-in 8032 micro controller with 3K bytes data memory, and maximum CPU clock rate is
24MHz

4K bytes programmable SRAM

Load extended 18KB F/W from external serial flash.

Load VID/PID , manufacturer, product and serial number string from external serial flash /
EEPROM.

Load UVC parameter definition from external serial flash / EEPROM.

F/W is upgradeable from PC

Force USB disconnect

CPU watch dog

2.11Pre-defined Function for USB Video Class

3 3 3 3 3 3 5 3 S

Brightness control (UVC defined)
Contrast control (UVC defined)
Hue control (UVC defined)
Saturation control (UVC defined)
Sharpness control (UVC defined)
Gamma control (UVC defined)
Privacy control (UVC defined)
LED indicator on video streaming

Extension unit support

2.12 Platform Support

n

Microsoft Windows XP 32bit SP2, Microsoft Windows XP 64bit, Microsoft Windows Vista 32bit,
Microsoft Windows Vista 64bit, Microsoft Windows 7 32bit, Microsoft Windows 7 64bit
Mac - OS X 10.4.8 or later

Linux with UVC driver (open source available at http:/linux-uvc.berlios.de/)
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3 Function Block Diagram

3.1 Block Diagram

serial flash (typical 64 KB) /
EEPROM (minimum 4 KB)

RS-232 TX
} : Personal
Serial flash / EEPROM interface Computer
USB 2.0 PHY <—uasifta
GPIO |
micro-controller I
64 KB Addressing :
oo g 5o - .
Data USB |
4KBRAM USB 2.0 power
controller |
|
|
|
|
|
|
|
serial I/F to
sensor FIFO buffer Clock v
L Y Y Synthesi voltage
* zerl regulator
CMOS Sensor color e
sensor > Interface ’ processing > payload |
system I
* 4 PLL
hﬁ |
| voltage I
| voltage voltage regulator <t ——-
| : regulator regulator |
| i T A |
L Y N v I
| o o o e  l_____ L__i I
-
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4 Pin Assignment

4.1 SN9C263 - 32 pins QFN

4.1.1Pin-out Diagram

SNOC263AIG_QFN33,)
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5| VDDD SF_SO
3 DM VDD27_SEN
4 DP VDDA _LDO
5 SDA VDD18 SEN
6 SCL VDDLREG
7 V_SYNC GPIO_1
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S PCK « © S IMG_8
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**Pin33 is the package bottom pad of IC,
Mist be connected to DGND
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| N 33 ]

] y ]

| Package BottomPAD | [

] —

a D

7 =

AT
Package Bottom View
4.1.2 Pin Description
DIR
: . Q o] .
Pin No Mnemonic ; g g_ Current Description
g|2| 4
1 VDDD P|P| P - 3.3v analog PWR for USB driver
2 DM A|lA]|A -- D- for USB
3 DP A|lA|A - D+ for USB
4 SDA | B F 4mA SDA for 12C interface(data)
AEFHEPBARRPFALDTEF2HE  AEFT oA T EEF BT > * 2 BT AgEL Tl w50
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5 SCL | B F 4mA SCL for 12C interface(clock)
6 S VSYNC | | | 4mA Sensor vsync
7 S HSYNC | | | 4mA Sensor hsync
8 S PCK | | | 4mA Sensor pixel clock
9 SEN_CLK ou| O F 12mA Sensor clock
10 S IMG_2 | | | amA Sensor image data
11 S IMG_3 | | | amA Sensor image data
Sensor interface 1/0 power.
Connect to VDDD will be 3.3V sensor interface.
VDDPST_18V P P P --
Connect to VDDLREG will be 1.8V sensor
12 interface.
13 S IMG 4 | | | amA Sensor image data
14 4mA
S IMG_5 | | | Sensor image data
15 S IMG_6 | | | amA Sensor image data
16 S IMG_ 7 | | | 4mA Sensor image data
17 S IMG_8 | | | 4mA Sensor image data
18 S IMG 9 | | | I4mA Sensor image data
19 GPIO 1 | B B amA General purpose 1/0
20 VDDLREG P P P - Output for USB and digita core power 1.8v
21 VDD18_SEN R P P - Output for sensor power 1.8v
22 VDDA _LDO P P P -- Power
23 VDD28 SEN P P P - Output for sensor power 2.8v
24 SF_SO oL | O |oL 4mA SF_SO
SF_SCK for SPI interface(clock) /
SF_SCK oL | O |oL 8mA
25 SCL1 for 12C interface(clock)
26 VDDPST P P P -- 3.3V system power
27 GPIO_3 | B B amA General purpose /0
28 GPIO 2 | B B amA Genera purpose I/0
29 GPIO O | B B 8mA General purpose I/0
30 SF CS_ OH| O | F 4mA SF CS_
SF_Sl for SPI interface(serial in) /
31 SF S [ [ [ 4mA
SDAL1 for 12C interface(data)
32 VDDL P P P -- 1.8v anadog PWR for PLL
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Direction denotation:

(0] Output OU | Output unknown OH | Output high OL | Output low
| Input B Bi-direction F Firmware control
A Analog P Power
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5 Electrical Characteristics

5.1 DC operating Condition

5.1.1 Absolute Maximum Ratings

Symbol Parameter Rating Units

VDD33 Power Supply -0.3~3.6 \%

VDD18 Power Supply -0.18 ~1.98 \Y
Vin Input Voltage -0.3~VDD33 +0.3 \%
Vout Output Voltage -0.3 ~VDD33 +0.3 \%

5.1.2Recommended Operating Conditions

Symbol Parameter Min Typ Max Units

VDD33 Power Supply - 33 - \%

VDD18 Power Supply - 1.8 - \Y
Vin Input voltage 0 VDD33 \%
Topr Operating Temperature 0 70 °C

5.1.3DC Electrical Characteristics

(Under Recommended Operating Conditions and VDD33=3.0 ~ 3.6V, Tj=0to +70 °C)

Symbol Parameter Conditions Min Typ Max Units
Vil Input low voltage TTL -0.3 0.8 \Y
Vih Input high voltage TTL 2.0 VDD33+0.3 \Y

lil Input low current no pull-up or pull-down -1 1 A
lih Input high current no pull-up or pull-down -1 1 A
loz Tri-state leakage current -1 1 A
Vol Output Low voltage lol=4mA / 8mA 0.4 \%
Voh Output high voltage loh=4mA / 8mA 2.4 \Y
Cin Input capacitance 10 pF
Cout Output capacitance 10 pF
Bi-directional buffer
Chbid 10 pF
Capacitance
Rpu Pull-up resistor 70K Q
Rpd Pull-down resistor 70K Q

ATFHEPRPHEPFAXFTEF2HE  AEZGRAFAEF R > » 2 Ao amf WA
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5.1.4Low Dropout Regulator Electrical Characteristics

(Under Recommended Operating Conditions and VDD33=3.0 ~ 3.6V, Tj=0to +70 °C)

Symbol Parameter Typ Units
VDDAl Power Supply for 2.75V LDO 3.3 \Y
V0275 Voltage output of 2.75V LDO 2.8 \%
10275 Output current capacity of 2.75V LDO 60 mA
VDD33 Power Supply for 1.80V LDO 33 \%
V0180 Voltage output of 1.80V LDO 1.8 \%
10180 Output current capacity of 1.8V LDO 60 mA
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5.2 AC operating Condition
5.2.1Sensor Interface

Frame Synchronization

€

[« tvsynp :I
VSYNC(HVD) >
[€¢
—tvsyN—
VSYNC(LVD)
| $S
—>| tvtH tHsyN rftHTv—b‘
tHSYN-PI
HSYNC(HVD)
S e U e B 1
—>|tHB|_K|<—
>
HSYNC(LVD) | (€ ¢
|<~tHSYN->|
PCLK []TT 1]
Parameter Symbol | Min. Typ. Max. Unit
VSYNC pulse width tvsyne treik - - ns
VSYNC to HSYNC tvtH trcix - - ns
HSYNC pulse width tHswn trcLk - - ns
Blank time between two HSYNC tHBLK trcLk - - ns
HSYNC to VSYNC thrv thsyne ns
Note:
1. tsenck IS period of internal clock for sensor post processing.
2. tusynp is period of Hsync, tysynp is period of Vsync.
3. HVD (High Valid), LVD (Low Valid).
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Data Synchronization
SYNC MODE =1 :

<« tHsYNP
L*tHSYN—»

(C
L

PCLK(OFE) | | (G | I
F—tmm—#
PoLoRE) [ | [ ] o 1L T L
fLPoLk % tosu
me —— 1 e {1
Parameter Symbol Min. Typ. Max. Unit
HSYNC pulse width Thsvn | P - - ns
PCLK Low Pulse Width | 2 - - ns
PCLK High Pulse Width | P 2 = - ns
Frequency of pixel clock
| - - 96 MHz

(YUV Mode)
Image data setup time tosu 2 - - ns
Image data hold time tomo 2 - - ns
Note:

1. tsenck is period of internal clock for sensor post processing

2.  ORE (On Rising Edge) means the timing act on rising edge

3.  OFE (On Falling Edge) means the timing act on falling edge

VSYNC/HSYNC /
tsu tHD
PCK
Par ameter Symboal Min. Typ. Max. Unit

VSYNC / HSYNC setup time tsu 2 - - ns

AFHEPRPRRD ] AP R 2 A ALEFFAA AEH -

TN N Y ESY TR
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VSYNC / HSYNC hold time tho 2 - - ns

ISYNC_MODE =0 ]

\4

‘ < tHsYN
(4

HSYNC 444J

% thTP %
pcLkoFE) [ | | | | G

e

PCLKORE) ol | L[ ] S .

tLreLk

me —— 1} B

Parameter Symbol Min. Typ. Max. Unit
HSYNC pulse width thsvn HSIZE * trcik - - ns
HSYNC to PCLK tere fsenc - -

PCLK Low Pulse Width | A 2 - - ns
PCLK High Pulse Width | P 2 - - ns
Frequency of pixel clock fpc|_K ] ] 9 Mz
(YUV Mode)

Image data setup time tosu 2 - - ns
Image data hold time [l 4 2 - - ns
Note:

1. tsenck IS period of internal clock for sensor post processing

ORE (On Rising Edge) means the timing act on rising edge

2
3. OFE (On Falling Edge) means the timing act on falling edge
4

HSIZE represents total valid PCLK number per horizontal line
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5.2.2 Sensor Control Interface

Ly*LfL oL

.

HE

nYAYaY

QT .ﬁ MRCSES

R.E

EREn]

aCk raTe CATS Al

Y ]

R

A complata data fransfer.

h

r—
o

[ A |

I ——

-

| I

&

1=
L__

I
—

.|”

. 5
Cefintian of timing far 7/3-meds devices an the 1°C-2us,
Standard mode Fast mode )
Parameter Symbol - - Unit
Min. | Typ. | Max. | Min. | Typ. | Max.
SCL clock frequency fscL - 98.7 - - 394.7 - kHz
Hold time START condition thp:sTA - 5067 - - 1267 - ns
LOW period of the SCL clock tLow - 5067 - - 1267 - ns
HIGH period of the SCL clock thp:sTA - 5067 - - 1267 - ns
Setup time for a repeated
tsu;sTa - 5067 - - 1267 - ns
START condition
Data hold time: Write tHD:DAT - 2533 - - 633 - ns
Data hold time: Read tHD:DAT 10 - - 10 - - ns
Data setup time: Write tsu:paT - 2533 - - 633 - ns
Data setup time: Read tsu:DAT 10 - - 10 - - ns
Setup time for STOP condition | tsy.sto - 5066 - - 1267 - ns
Bus free time between a
- teur 4.8 - - 1.4 - - us
STOP and START condition

ATHEPRPHREP AT 2

MR AL kA FEEF R A2 A gL Tl 650
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5.2.3Serial Flash Interface

e tcs
SF_CS_ ﬂlq 7i
k toss i Ty i Ty _'l I‘_ tosy —™

SF_CK I

R T
SF_SO VALID OUT

tsu tH

SF_SI VALID IN & X ><X PR XA AKX A AKX >

When fsck = 24 Mhz (SPEED=1)

Parameter Symbol Min. Typ. Max. Unit
SCK clock frequency fsck - 24 - MHz
Chip Select low to SF_CK Edge tess 36 - ns
SF_CK Edge to Chip Select High tcsh 36 - ns
Chip High period tes 41.67 - ns
Clock high period twH 20.83 - - ns
Clock low period twi 20.83 - - ns
Input Data setup time tsu 10 - - ns
Input Data hold time ty 10 - - ns
Output Data Valid time @ CL=20pF ty - - 5 ns
Output Data Hold time @ CL=20pF tho 36 - - ns

When fsck = 12 Mhz (SPEED=3)

Parameter Symbol Min. Typ. Max. Unit
SCK clock frequency fsck - 12 - MHz
Chip Select low to SF_CK Edge tess 36 - - ns
SF_CK Edge to Chip Select High tesh 36 - - ns
Chip High period tes 41.67 - - ns
Clock high period twH 41.67 - - ns
Clock low period twi 41.67 - - ns
Input Data setup time tsu 10 - - ns
Input Data hold time ty 10 - - ns
Output Data Valid time @ CL=20pF ty - - 5 ns
Output Data Hold time @ CL=20pF tho 78 - - ns
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6 Package Information

6.1 Nomenclature

(Example)

SNSC 263 A J

(o)

Lead material
R: Sn-Bi
G: pure Sn
E: SnAgCu

Package Type
J: QFN
G: vfBGA

IC version (could be none)

IC product ID

SONiX IC series

ATFHEPRPHEPFAXFTEF2HE  AEZGRAFAEF R > » 2 Ao amf WA
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6.2 SN9C263
6.2.132pins QFN
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SEATING PLANE
DETAIL G

VIEW ROTATED 90" CLOCKWISE

ETMHOL TS M HAX
TOTAL THCKKESS A 08 0.B5 0.5
ETAND OFF A 0 0,035 0L0s
WULD THIGSHESS 2 —— 0.65 EEE
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| F20 WIDTH b g1s | oz | ozs
b i 4 BSG
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| FAT FITCH " 04 BESC
x J 255 2,65 278
sl T o FET 2.65 78
i L 035 0.4 R
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FaKaCE EDGE TOLERAMCE aan 1
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7 Contact Information

n  Corporate Headquarters
10F-1, No.36, Taiyuan Street, Chupei City, Hsinchu, Taiwan
TEL: (886)3-560-0888 FAX: (886)3-560-0889

Website: http://www.sonix.com.tw

n  Taipei Sales Office
15F-2, No.171 Song Ted Road, Taipei, Taiwan
TEL: (886)2-2759-1980 FAX: (886)2-2759-8180

E-mail: mkt@sonix.com.tw | sales@sonix.com.tw

n  Hong Kong Sales Office
Unit No.705,Level 7 Tower 1,Grand Central Plaza 138 Shatin Rural Commitiee Road, Shatin, New
Territories, Hong Kong
TEL: (852)2723-8086 FAX: (852)2723-9179

E-mail: hk@sonix.com.tw

n  Shenzhen Contact Office
High Tech Industrial Park, Shenzhen, China
TEL: (86)755-2671-9666 FAX: (86)755-2671-9736

E-mail: mkt@sonix.com.tw | sales@sonix.com.tw.

N U.S.A. Sales Office
TEL: 401-9492667 FAX: 401-9492848

E-mail: ascungiosonix@att.net
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