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1 General Description

SNI9C258C is a USB 2.0 High-Speed (HS) and Full-Speed (FS) 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. With the integrated sensor interface and color
processing engine, it can support most available VGA CMOS ISP sensors. The high performance Motion-JPEG
tput MIPG data

compression engine makes variant compression ratio to satisfy bandwidth requirement whi

format and reach 30fps or higher at VGA on both HS and FS.

SN9C258C is controlled by the embedded micro-controller, and the statistics for Atmv Expo

Balance are built-in. The flexible architecture is consisted of mask ROM, internal RAM a

which can store the customized codes and parameters. It's also possible to stor

external flash memory for special design purpose. With the highly-integrated waretarchitecture and the

developing kit provided by SONiX, it's easy for 3rd party to fulfill.any specific featur
)
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2 Features

2.1 System

[ ] 3.3V single power supply, 1.8V Core (generated by internal regulator) and 3.3V I/O
] Extreme low power consumption, < 43mA when standby and < 400uA when suspend (Power

consumption of sensor is not included)

[ ] Built-in PLL for internal clock generation with input crystal frequency of 12MHz
[ ] Using external serial flash to store customized code and data '
[ ] No external RAM needed

2.2 USB Controller

USB 2.0 high-speed and full-speed compatible
USB Video Class 1.1 compliant
USB2.0 HS/FS auto sense and switch .

rogramma
d 2 Isochrono Video Out and Audio Out)

USB FS mode and USB disconnection are
4 endpoints: CONTROL pipe, Interrupt IN

6 alternate settings for Video Streaming Int

2.3 Sensor Interface

Support YUY2 and RAW (Ba ge data format from sensor
k on variant options, 48/30/28/27/26/25/24Mhz

Input cIockWIaxim cceptable Pixel Clock is 30Mhz
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ire serial interface for sensor control

Supporﬁwst | stan
2.4 Im §é%& ayer)
nput win N\
i c

4
t-pixel correction (127 dots, stored in serial flash)

defect-pixel concealment

ading compensation for R/G/B channel
Individual digital color gain control for R/Gb/Gr/B channel
Pixel offset (optical black) compensation for R/Gb/Gr/B channel
Programmable gamma table for R/G/B channel

Configurable noise reduction

Configurable edge enhancement
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2.5 Color processing

AE window statistics

AWB window statistics

Individual digital color gain control for Y/Ch/Cr channel
Programmable color correction matrix (RGB to YUV)

Programmable gamma table for Y channel

Configurable windowing function after processed image

2.6 Scaling Engine

] 1/2, 1/4 smooth scaling on Y/Cb/Cr
u 3/5, 4/5 bilinear scaling on Y/Cb/Cr

2.7 JPEG Encoder
JPEG YUV422 baseline format
Built-in JPEG encoder support USB Video Cla§ MJPEG-payload

128 bytes quantization tables for Y and C provide

The JPEG encoder is capable of compressing VGA

2.8 Video / Still Image

u Output video / still image f

+ USB Video Class Uneompress 2 payload (16bits/pixel)

u Still Image capturing support UVC stilkimage capture method 0/1/2

2.9 Frame rate‘

[ ] FMNQSNG'Q U
Full-speed mode

OuMmat \ » VGA CIF QVGA QCIF QQVGA

\J 1.5fps 4.5fps 6.5fps 19.5fps 26fps

PEG 30fps 30fps 30fps 30fps 30fps

bandwidth limitation

High-speed mode

Output format VGA CIF QVGA QCIF QQVGA
YUY2 30fps 30fps 60fps 60fps 60fps
MJIPEG 45fps 60fps 60fps 60fps 60fps

[ ] Frame rate considering sensor characteristic
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The maximum frame rate is limited by how many fps that sensor can output under acceptable

maximum pixel clock

2.10Audio

[ ] Build-In one channel Cyclic ADC
[ ] Programmable audio sampling frequency: 8, 16, 24 and 48 kHz

[ ] Audio bit resolution is 16 bits/stereo

2.11GPIO

[ ] Maximum 3 GPIO available

[ ] GPIO action is able to link to the built-in HID class

2.12Micro Controller and USB Device Features

] Built-in 8032 micro controller with 3K bytes data memory, and.maximu PU clock rate is
24MHz
Total 64K bytes code memory include 48K byta mask R

bytes SRAM

Load extended 16KB F/W from external seri
Load VID/PID, manufacturer, product and s number:string from external serial flash.
Load UVC parameter definition from ext | serial flash.

F/W is upgradeable from PC

Abnormal voltag -protection

(Y
2.13 Pre-DeffﬁeKd U

ri e wol ( defined)
C trast\ ol C defined)
Hue troI} defined)

Saturati n\c ntrol (UVC defined)

Sha s control (UVC defined)
Gamma control (UVC defined)

Privacy control (UVC defined)
Image auto-flip control triggered by GPIO

LED indicator on video streaming

Extension unit support
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2.14Platform Support

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

] Linux with UVC driver (open source available at http://linux-uvc.berlios.de/)

5 X
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3 Function Block Diagram

3.1 Block Diagram

64K bytes 64K bytes
Serial Flash ROM

i N o

Serial Flash

IF & RS232TX USB2.0PHY &

Controller

16K+3K
SRAM

CcMOS Sensor Color _
Sensor Processing
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4 Pin Assignment

4.1 Pin-out Diagram
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7| HIN o WSSA_ADC 3g
5| VDDA33 m o PGAVIN 53
rRRCER YDDA_ADC [53
DM g IMG_7
5 1 pp STIMG B o= \)
5 yooPHY SNOC258C. o s [
g | VRES WDD33 g
g | VSSDFHY T
70| YODR S_IMG_4 57
1 YODLREG S_IMG_3 5
12| ¥SDLC1 S_IMG_2 [55
SF_CE S_IMG_1
=22
= ==
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4.2 Pin Descriet
A\
PIN# -
PIN NAME DIR Description
(SN9C258C)
1 XIN | OSC input (Rf=1M) (12MHz)
2 VDDA33 P 3.3v digital PWR for PLL/USB receiver
3 VSSL P Digital GND for PLL/USB receiver
4 DM A D- for USB
5 DP A D+ for USB
6 VDDPHY B 3.3v analog PWR for USB driver
7 VRES A Reference for USB driver(2.4K to GND)
8 VSSDPHY P Digital GND for USB driver
9 VDDR P 3.3v digital PWR for USB driver
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10 VDDLREG P 1.8V regulator output

11 VSDLC1 P GND for PHY digital logic
12 SF_CS OH | Serial flash chip select

13 SF_SCK OL | Serial flash clock

14 SF_SI | Data from serial flash

15 SF SO oL Data to serial flash

16 SDA | SDA for 12C interface (data)
17 SCL ou SCL for 12C interface (clock)
18 VvDD18 P core VDD 1.8

19 VSS P Ground

20 VDD33 P 10 power 3.3v

21 S PCK | Sensor pixel clock

22 SEN_CLK 0] Sensor clock

23 S _VSYNC | Sensor VSYNC

24 S_HSYNC | Sensor HSYNC

25 S_IMG_1 | Sensor image data

26 S IMG_2 | Sensor image data

27 S IMG_3 | Sensor image data

28 S IMG 4 | Sensor image data

29 VSS P Ground

30 VDD33 P VDD IO 3.3v

31 S IMG 5 | Sensor image data

32 S IMG_6 | Sensor image data

33 S IMG_7 | Sensor image data

34 VDDA _ADC | Analog power of ADC block 3.3V.
35 PGA_VIN | PGA input.

36 VSSA_ADC P Analog ground of ADC block.
37 S IMG_8 | Sensor image data

38 S IMG_ 9 | Sensor image data

39 SD_PWR_DN | Sensor power down

40 VvDD18 P core VDD 1.8

41 VSS P Ground

42 VDD33 P 10 power 3.3v

43 GPIO 4 | General purpose 1/0

44 GPIO_1 | General purpose 1/0

45 GPIO_0 | General purpose 1/0
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TEST | Test mode
47 RST | Chip reset
48 XOouT 0] OSC output (Rf=1M)

[ 4

i Va
/4

[/
7

N
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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 \
Vin Input Voltage -0.3~VDD33% 0.3 Y
Vout Output Voltage -0.3 ~VDD33 + (A »

5.1.2 Recommended Operating Conditions

N
Symbol Parameter Min Typ Max Units
VDD33 Power Supply y 3.6 \%
vDD18 Power Supply ‘ 1.98 \%
Vin Input voltage VDD33 \%
Topr Operating Temperat 70 °C

5.1.3 DC Electrical Characteristics

(Under Recommended Ope@ Co% d VDD33=3.0 ~ 3.6V, Tj=0to +70 °C)

Symbol Parameter Conditions Min Typ Max Units
Vil Inp \tage TTL -0.3 0.8 \
Vih iAbut high vo TTL 2.0 VDD33+0.3 Vv

no pull-up or pull-down -1 1 uA

I.iI \nchurrerX

W\Khigr%gt no pull-up or pull-down -1 1 uA
m -1 1 nA
N,

ge current

}t:yow voltage lol=4mA/ 8mA 0.4 \

(0] ut high voltage loh=4mA / 8mA 2.4 \%
Cin*s, ) Input capacitance 10 pF
Cout Output capacitance 10 pF
Bi-directional buffer
Chid 10 pF
Capacitance
Rpu Pull-up resistor 70K Q
Rpd Pull-down resistor 70K Q
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5.2 AC operating Condition

5.2.1 Sensor Interface

A

tvsynp

VSYNC(OFE)

Vs
Vs

|<—tVSYN—>|
VSYNC(ORE) _,—|

Vs

—>| tVTH [€—tHSYNP
(-'[HSYN‘PI

HSYNC(ORE) | |
—>|tHB|_K|<—

|<tHSYN->

HSYNC(OFE) |

—>|tHB|_K|<—

_— L |

PCLK []]]

Parameter Symbol
VSYNC pulse width tvsync ®
VSYNC to HSYNC tVTC
VSYNC period tysynp NE * thsyn + tue ns
HSYNC pulse width &K - - ns
Blank time between two st &Q tsénck - - ns
HSYNC to VSYNC thT thsynp ns
HSYNC period HSIZE * tpeik + tutp ns
Note:
1. tsenck iseeriod internal clock for sensor post processing
2. ORE{On Rising Ed ns the timing act on rising edge
3. mé{allin dge)rmeans the timing act on falling edge

> e,

L*tHSYN%

HSYNC

PCLK(OFE) |

% tHTP L J
tHPCLK

PCLK(ORE)

MG —— | 1 |

tHsYNP >}
P
| | &S LT
| | | | S | ] -
ﬂ tLpcLk % % tosu
= - 1
DHD

FEC FUE TV FAF PIIE [ EER - [ 7 [ EREp B 7 [5G
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Parameter Symbol Min. Typ. Max. Unit
HSYNC pulse width thsyN tsenck - - ns
HSYNC to 1* valid PCLK ture tsenck - - ns
High period of pixel clock tupcLk tsenck - - ns
Low period of pixel clock tLpcLk tsenck - - ns
Image data setup time tosu 0.52 0.70 - ns
Image data hold time toHp 0.48 0.66 - Ns
Note:
1. tsenck is period of internal clock for sensor post processing L
2. ORE (On Rising Edge) means the timing act on rising edge
3. OFE (On Falling Edge) means the timing act on falling edge

5.2.2 Sensor Control Interface

N\

r==i r==1
1 1 1 1
1 : - o o : 1
1 LI . . 1 1
. .
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
o [ B ) .
SCLy 1-7 8 9 1-7 8 9 1-7 8 9 I
P Lo
1 51 1P
AR J1 11 ] 1 I ] 1 J1 ] i__d
START ADDRESS RW  ACK DATA ACK DATA ACK  STOP
condition condition
A complete data transfer.
« N
1 I, it T
57 H1 - | |
SDA i / N }' i i
I I
B | |
T ~iLow 1|'su;par - r—tHD;STA tsp ‘T‘BUF !
} 1 1
soL ‘f \ \ ! :\
I I
-l tHD'STAl TI L . : t_SL-J-STA o - tsu;sTO "-I I
s | : HD,DAT  IHIGH : sr | : P s |
Definition of timing for F/S-mode devices on the 12C-bus.
Standard mode Fast mode _
Parameter Symbol : : Unit
Min. | Typ. | Max. | Min. | Typ. | Max.
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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 tho:sTA - 5067 - - 1267 - ns
Setup time for a repeated
START condition fsusTA ) >067 ) ) 1267 ) ns
Data hold time: Write tHD:DAT - 2533 - - 633
Data hold time: Read tHD:DAT 10 - - 10 -
Data setup time: Write tsu-DAT - 2533 - - €33
Data setup time: Read tsu-DAT 10 - - 10 -
Setup time for STOP condition | tsy.sto - 5066 - - 267
Bus free time between a

tBuF 4.8 - - - us

STOP and START condition

5.2.3 Serial Flash Interface

%
~f 7

= toss *i"' tywn _’I‘_ Ty _’l I-_ toen —™

| oy tho “"t’ tois
VALID OUT
tsu th
WVALID IN

When fscx = 24 PEED=1)

Parameter Symbol Min. Typ. Max. Unit
#

N
SCK clocks e\ﬂkﬁ\ foex - 24 - MHz

Ch&Se t\k{vhﬁli_(x Edge tcss 36 - ns
?F_ﬁjg Ko\Q_rlip Select High tesh 36 - ns

ipHigh period tes 41.67 i ns
Clock hig‘hperiod twh 20.83 - - ns
Clock low period twL 20.83 - - ns
Input Data setup time tsu 10 - - ns
Input Data hold time th 10 - - ns
Output Data Valid time @ CL=20pF ty - - 5 ns
Output Data Hold time @ CL=20pF tho 36 - - ns

When fSCK =12 Mhz (SPEEDZS)

7 PRSI B U IR KD - A ASH Il T IEEAE - 7] - H T IERIGI RS [P H 55
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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 twL 41.67 - - Ns
Input Data setup time tsu 10 - - B\
Input Data hold time ty 10 - ® - s
Output Data Valid time @ CL=20pF ty - - A I ns
Output Data Hold time @ CL=20pF tho 78 - - ns

2L
S
>
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6 Package Dimensions

6.1 48 pin LQFP

90402 —>

il Likek

25

= O

ShEREREELER
dk

12

»‘ F 0.22 §0.05
0.50 TYP.

0.6 $0.15

A
N
% DETAIL VIEW A

/ 7
U

(All dimensions are in Millimeters)
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6.2 Nomenclature

0p]
Z
©
@)
N
o1
oo
@]
Im
®

Lead material
R: Sn-Bi
G: pure Sn

Package Type
F: LQFP

IC product ID

AN Y

SONiX IC series

NE
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Contact Information

Corporate Headquarters
9F, No.8, Lane 32, Hsien Cheng 5th Street, Chupei City, Hsinchu, Taiwan
TEL: (886)3-551-0520 FAX: (886)3-551-0523

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

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

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

Hong Kong Sales Office

Unit No.705,Level 7 Tower 1,Grand Central Plaza 138 Shati ura ittee Road, Shatin, New
Territories, Hong Kong *
TEL: (852)2723-8086 FAX: (852)2723-9179

E-mail: hk@sonix.com.tw

Shenzhen Contact Office
High Tech Industrial Park, Shen

U.S.A. Sales Office
TEL: 401-949'§BG<
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