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1 General Description

SN9C259BFG 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 and Audio Class. With the integrated sensor interface and color processing engine, it
can support up to QXGA CMOS SOC sensors.

SN9C259BFG integrates 2 voltage regulators for sensor power. One is 3.3V-t0-2.8V for sensor’

The other one is 3.3V-to-1.9V for sensor’s core power. These build-in regulators can help sia'ugeB cost and
PCB area. ) A WA N

AL LW
ure is&si&!{of mask

d paraniéters. It's also
possible to store all the program code in the external flash memory for cusl@e&

highly-integrated firmware architecture and the developing kit provided N@asy for 3rd party to
integrate a new type of CMOS sensor and GPIO definitior%for vari 0 onfigUration.

G A\

N\

SN9C259BFG is controlled by the embedded micro-controller. The flexible arch

ROM, internal RAM and external serial-flash which can store the customized code

7 R BRI FEL IR 7V FTE - AR P B U7 # [ R R [ E
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2 Features

2.1 System

u 3.3V single power supply, 1.8V Core (generated by internal regulator), 1.8V and 3.3V I/O power
[ | Extreme low power consumption, < 49mA when standby and < 400uA when suspend (Power

consumption of sensor is not included, audio enable)

[ | Built-in PLL for internal clock generation with input crystal frequency of 12MHz

n Using external serial flash to store customized code and data P

[ No external RAM needed ) . { AW
[ 1.9V and 2.8V output power pin to supply CMOS sensor power nee ’\\ \v})
u LQFP48 package is available; please see later section for more detai ) YA

h

2.2 USB Controller

USB 2.0 compatible Q)\y

@

USB Video Class 1.1 compliant A

USB2.0 HS/FS auto sense and switch
USB FS mode and USB disconnection are rammam}'
5 endpoints: CONTROL pipe, 2 Interrupt N, and 2.Isochrénous-IN (Video in and Audio in)

6 alternate settings for Videg Streaming Interface

2.3 Sensor Interface \

Support VGA., SXGA. UXGA @A CMOS ISP sensor
QFP48: RAW-10/RAW-8, ) , requires SONIX driver

Support.two sensor modes of PCK synchronization and Buffer synchronization
2.4 Image Processing
n Configurable windowing function after sensor output

2.5 Color processing

[ | AF edge statistics

| Programmable gamma table for Y channel

7 R IR G i) 7T E AR EE [ EBR - 7] F T ER A [ 1
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Configurable windowing function after processed image

2.6 Scaling Engine

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

3/5 second linear scaling for VGA input

2.7 Video / Still Image

[ | Output video / still image format:
+ USB Video Class Uncompressed YUY2 payload (16bits/pixel) .
n Video streaming up to 30fps@VGA or 3.5fps@QXGA at USB2.0 high-s&eci mo{&e AW
Still Image capturing support UVC still image capture method 0/1/2 ’\\ \v})
A A
2.8 Frame rate b4
[ Frame rate considering USB bandwidth limitation “
Normal Resolution @ USB High-Speed
Output format | QXGA UXGA SXGA SVGA QVGA QCIF
YUY2 3.5fps 6fps 9fps ®5fps 30fps 60fps 60fps
MJPEG 14fps 30fps 30fps Mps W 120fps 120fps 120fps
Normal Resolution @ USB Full-Speed
Output format | QXGA u s& MA VGA CIF QVGA QCIF
YUY2 <1fps <1fps <1f\s 1fps 1.5fps 4.5fps 6.5fps 19.5fps
MJPEG 2fps 10fps 15fps 30fps 30fps 30fps
u Frame ratesgonsidering sensor characteristic
The maximum frame ra ited by how many frame per second that sensor can output under
48 ixelclock ‘and is limited on High-Speed USB I1SO bandwidth 24MB/s
2.9
u ss 1.0 standard compliant
[ | able audio sampling frequency: 8, 11.025, 16, 22.05, 24, 44.1 and 48 kHz
n Build-1n one channel 16 bits ADC
[ | 16-bit PCM format output to UAC
[ Audio performance
B gain = 0dB: SNR = 74dB, THD+N = 0.021% (input is -3dB)
B gain = 52.5dB: SNR = 46dB, THD+N = 0.5% (input is -54dB, about 2mV)
[ | PGA gain range from -12dB to 33dB at 3dB step
[ MIC BOOST gain range from 0~30dB and 4 steps

£ R SRR IR B FC [ 7 VBT AR PR [ IEERE ] 7 [ ER RS [P
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[ Digital volume control / mute: -78dB...0dB

2.10GPIO

[ | 3 GPIOs are available, predefined as LED. snapshot button and sensor reset pin

2.11 Micro Controller and USB Device Features

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

Total 64K bytes mask ROM and 4K bytes programmable SRAM

u e

[ Load extended 18KB F/W from external serial flash. ) . { }\ N
u Load VID/PID, manufacturer, product and serial number string from xternwl f&ih})
u Load UVC parameter definition from external serial flash. \Yv
u F/W is upgradeable from PC “ °

[ Force USB at FS mode / Force USB disconnect y

n Interrupt at the end of H/W windowing \

[ | CPU watch dog S

2.12Pre-Defined for USB Video cm% N

Brightness control (UVC defined) \\'
Contrast control (UVC defined) %

Hue control (UVC defined

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/)

7 R IR G i) 7T E AR EE [ EBR - 7] F T ER A [ 1
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3 Function Block Diagram

3.1 Block Diagram

serial flast (typical 64 KB) Nor-flash (typical 64 KB)
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4 Pin Assighment

4.1 LQFP48

411 Pin-out Diagram

00 == 0y (L = (OO O = | O (O | 00 ==
Ao A N o A Mo e o o o Ao i [ e
[l e R e o = o]
2iio'o*353%389 .
55 *S<odod £\
1 378> 36 LN
> VDDL = VDD28_SEN [zz— & \ J
5 VODD = TF Sl N e
7] v55A SF_SCK [53 N
= DM SF_CS_ =5 e
&
e A
; WIC P SNIC259 S MG B gg
g MIC_N 5_IMG_B [55
1] VA_ADC 5_IMG_7 [-5=
17 MICBIAS 5 MG_6 [5¢
15| ¥MID 5_IMG_5 [5&
S0A, = 5_IMG_4
[anm)
O ¥ )
0O — o
g % . d@'@'o'g E o
AT =g ==E=E=E0po=E
L e N 1T e e B T i = |
MWW ownmnn s> >0
R N )] b | S
4.1.2 Pin Description \
DIR
. A = - e} ..
Pin No Mnemonic = g £ | Current Description
1 =9
2| 8| 2
HEE
T ..
1 VD P P 1.8v digital PWR
2 D P P P 3.3v digital PWR for USB receiver
3 \\@SA P|P | P Analog GND for PLL/USB receiver
4 Iﬁ A|lA]|A D- for USB
5 DP A|lA]|A D+ for USB
6 VSA_ADC PP | P 0V analog core ground
7 MIC_P I I I Microphone differential input, positive
8 MIC_N I I I Microphone differential input, negative
9 VA_ADC P P P 3.3V analog core power
10 MICBIAS PP | P Microphone bias output
11 VMID P P P MID reference voltage

7 R BRI FEL IR 7V FTE - AR P B U7 # [ R R [ E
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12 SDA I B F 4mA  |SDA for I2C interface(data)

13 SCL I B F 4mA  |SCL for I2C interface(clock)

14 S_HSYNC I I I 4mA  |Sensor hsync

15 S_VSYNC I I I 4mA  |Sensor vsync

16 S_PCK I I 1 4mA  |Sensor pixel clock

17 SEN_CLK ou|l o | F 12mA |Sensor clock

18 S IMG_0 I I I 4mA  |Sensor image data

19 S IMG_1 I I I 4mA  |Sensor image data

20 S IMG 2 I I I 4mA  |Sensor image data Y {“"\
Sensor interface I/O power. A L \\)

21 VDDPST _18V | P P P Connect to 3.3V will bex3.3V sensor terﬁM
Connect to 1.8V will b:&kensor irn)%e.

22 VSSPST P P P Ground

23 vDD18 P|P | P Digitahcore pgwe 8\ y

24 S IMG_3 I I I 4mA _ |Sensor e data

25 S IMG 4 I I I N ‘Smsorwe

26 S IMG_5 I I I 4 Ser@\ima‘g%!ﬁta

27 S IMG_6 I I I Sensor Me data

28 S IMG 7 image data

29 S IMG_8 nsor image data

30 S IMG_ 9 Sensor image data

31 GPIOg1 General purpose I/O

32 SF Serial flash data out

33 ‘QF_CS_ Serial flash chip select

34 SF‘M( Serial flash clock output

35 XSI\, I I 1 4mA  |Serial flash data in

36 VBQZ SEN P P P Sensor power 2.8v output

37 Vv »_LDO P P P Internal sensor LDO input, 3.3v

38 W1 9 SEN P P P Sensor power 1.9v output

39 VSSA_LDO P P P Ground

40 VDDLREG_LVD| P P P USB and digital core power 1.8v, internal LDO output

41 VDDA_LVD P P P Internal 1.8V LDO input, 3.3V

42 vDD18 P P P Digital core power

43 XOuT o|lO0]| O OSC output
OSC input

44 XIN I I I
XIN=12/24MHz at XTAL_SEL= 0/1

=2,

7 PR BRI B IR 7 VT A I [ EEAe - 7] # [ ER s [ 1
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Default setting :

XTAL_SEL=0 —> XIN=12MHz

45 GPIO_2 I B F 4mA  |General purpose I/O
46 GPIO_0 I B F 8mA  |General purpose /O
47 TEST I I I 4mA  |Test mode
48 RST I I I Chip reset

Direction denotation:

(0] Output OU | Output unknown OH | Output high OL | Outp w
| Input B Bi-direction F Firmware control N \ ,\ N
A | Analog P Power N\ \ W

) 4

&

N
N

7 DR BRI B ) VPR - A P [ EER - [U7] 5 P [ RS [
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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% 03 [ v
Vout Output Voltage 0.3 ~ VDD33 + 08, A
S
5.1.2 Recommended Operating Conditions Ny
L 4
Symbol Parameter Min Typ Max Units
VDD33 Power Supply ? 3.6 \Y
VvDD18 Power Supply L Y 1.98 Vv
Vin Input voltage VDD33 Vv
Topr Operating Temperat ﬁg 70 °C
5.1.3 DC Electrical Characteristics

(Under Recommended Opetatin Co% D33=3.0 ~ 3.6V, Tj=0to +70 °C)

Symbol Parameter Conditions Min Typ Max Units
Vil Inpi Ntage \) TTL -0.3 0.8 \Y
Vih iAput high vo TTL 2.0 VDD33+0.3 v

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

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

i ge‘current -1 1 WA

w voltage lol=4mA/ 8mA 0.4 \Y

ut high voltage loh=4mA/8mA 2.4 \Y

Cin \) Input capacitance 10 pF

Cout Output capacitance 10 pF
Bi-directional buffer

Cbid 10 pF

Capacitance
Rpu Pull-up resistor 70K Q
Rpd Pull-down resistor 70K Q

£ R SRR IR B FC [ 7 VBT AR PR [ IEERE ] 7 [ ER RS [P
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5.1.4 Low Dropout Regulator Electrical Characteristics

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

Symbol Parameter Min Typ Max Units
VDDA1 Power Supply for 2.80V LDO 3.0 3.6 \Y
V0280 Voltage output of 2.80V LDO 2.8VEt7% \Y
10280 Output current capacity of 2.80V LDO 60 mA
VDD33 Power Supply for 1.90V LDO 3.0 3.6 \
VO190 Voltage output of 1.90V LDO 1-9Vi100/k # N
10190 Output current capacity of 1.90V LDO . 60 N
PSRR 52db (lo=60mA/ Co=10uF; f=1kHz) \ I\‘,}
—~——
) 4
L 4
5.2 AC operating Condition '{\\,\'
5.2.1 Sensor Interface .
A
Frame Synchronization s

i: tvsynp
VSYNC(HVD)

—tvsYn—>

VSYNC(LVD)

HSYNC(HVD) | | |
—>|1HBLK |<—

VA

N
L
—| tvrr fe—tHse > thy
VAN "7 4»‘
I

/JJ N2
N/

HSYNC(LVD) ]
|<tst\->|

PCLK [I]] [1]
arameter Symbol Min. Typ. Max. Unit

VSYNC pulse width tvsyne troix - - ns

VSYNC to HSYNC tVTH tPCLK - - ns

HSYNC pulse width tHsyn trowk - - ns

7 R IR G i) 7T E AR EE [ EBR - 7] F T ER A [ 1
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Blank time between two HSYNC |  thgik trcLk - - ns
HSYNC to VSYNC tHTV tHSYNP ns
Note:

1. tsenck IS period of internal clock for sensor post processing.
2. tysyne is period of Hsync, tysynp is period of Vsync.
3. HVD (High Valid), LVD (Low Valid).

- e N
Data Synchronization % f\ N
SYNC_MODE =1 { A LW
< tHsYNP Q‘
L*tHSYN—P

HSYNC f C ’—‘
LI

PCLK(OFE) |

| |
F—tmm—#
PCLK(ORE) — | |

fLroLk

] ¢ | I
I
N

MG — |

[
| % tbHD
=T
Parameter Symt{o Min. Typ. Max. Unit
HSYNC pulse m took - - ns
PCLK Low Pulse Width toow 2 . - ns
igh ulmﬁh tupcix 2 - - ns
| - - 96 MHz
Tosu 2 - - ns
toro 2 i i ns
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

7 R SRR R0 I il .V FTE  AA P [ SR 7] P [ IR RS [ [
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VSYNC/HSYNC
tsu tHD /
PCK
Parameter Symbol Min. Typ. Max Ulﬁ\
P
VSYNC / HSYNC setup time tsu 2 - £'N { n
B —=f
VSYNC /HSYNC hold time tup 2 - S ns
NS
ISYNC_MODE =0 ] Q\,"
[N
‘4 tHsYN >‘
C
HSYNC
% tHTF %
PCLK(OFE) | \ \ \ C
F—imm—»‘
tLpcLk % tosu
me —— {1 [ +———
% ‘ {DHC
ter Symbol Min. Typ. Max. Unit
Ise width tusw | HSIZE * troik - . ns
HSYNC to PCLK thre tsenck - -
PCLK Low Pulse Width | 100, 2 i i ns
PCLK High Pulse Width [ 2 - - ns
Frequency of pixel clock
| - - 96 MHz
(YUV Mode)
Image data setup time tosu 2 - - ns
Image data hold time tomo 2 - - ns

O B I FEC R 7 VRTE © RAE PR [ IEER - {7 P [ ER RS [P Py
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Note:

1. tsenck is period of internal clock for sensor post processing
ORE (On Rising Edge) means the timing act on rising edge
OFE (On Falling Edge) means the timing act on falling edge

A 0N

HSIZE represents total valid PCLK number per horizontal line

5.2.2 Sensor Control Interface

====Tr"1

w [

(9] [w)]
g li

‘L‘:

(==}

[is]

L

o

w

]

4

[==]

o0

e |

:
:
:

el

5
1 [

1 1
[—

[p—
START ADDRESS RIW ACK DATA ACK DATA ACK STOP
condition condition

A complete data transfer.

N Y

o [ - Y |
1 1 1 1 ] |
SDA_L‘\ H / M ’ H f H i
I _— 1 |
=T tLow _I15U DAT tHo:sTA i --!-l !
. i g 7 r' d sP . : BUF i
s 1 L L ! :\
] |
' ' 1L o - | |
_E_i HD:STA TIHD‘DA?F_ e susTA _s_,r_I tsu:sTO _E__I _E_i
Definition of timing for F/S-mode devices on the 12C-bus.
Standard mode Fast mode
arameter 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

7 R IR G i) 7T E AR EE [ EBR - 7] F T ER A [ 1
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START condition
Data hold time: Write tHp:DAT - 2533 - - 633 - ns
Data hold time: Read tHD:DAT 10 - - 10 - - ns
Data setup time: Write tsu:par - 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
STOP and START condition L I N s N
.
5.2.3 Serial Flash Interface ) ; { }\ \
tes
SF_CS_ 1
toss —{* tw —H{e tw | f tosn
SF_CK [ I 1
| +—>-]< == J-—;< Lot tors
SF_SO VALID OUT
tsu tH
SF_SI VALID IN 4 Ppreocd
When fsck = 24 Mhz (SPEED=1) ° \'
Parameter S&) w Typ. Max. Unit
SCK clock frequency fsc - 24 - MHz
Chip Select low to SF_CK Ed Moss) | 36 i ns
SF_CK Edge to Chip:Select High\JCSH 36 - ns
Chip High pe@d tes 41.67 - ns
Clock higKQeriok twh 20.83 - - ns
Clock ?l‘oq twi 20.83 - - ns
Input D §e{u e tsu 10 - - ns
ih:u’[ m\&g’e th 10 - - ns
Valid time @ CL=20pF tv - - 5 ns
Output Data Hold time @ CL=20pF |  to 36 ] - ns
When fsek = 12 Mhz (SPEED=3)
Parameter Symbol Min. Typ. Max. Unit
SCK clock frequency fsex - 12 - MHz
Chip Select low to SF_CK Edge tcss 36 - - ns
SF_CK Edge to Chip Select High tesh 36 - - ns
Chip High period tes 41.67 - - ns

7 R BRI FEL IR 7V FTE - AR P B U7 # [ R R [ E
ﬁ/f’/ Theinformation contained herein is the exclusive property of SONIX and shall not be distributed, reproduced or
disclosed in whole or no in part without prior written permission of SONIX.
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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
i'A
* VAL
= L
l\\ U
N
) 4
&

F R SRR I iR VAT E - AR IR ] B - 7] 7 [ ERp RS [ E YR
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6 Package Dimensions

6.1 48 pin LQFP

90502 — )
18R AR ARRAAE

37 24
T T
o i
o i
o i
o i s e R
o i
o 1T o
i T
o i
o i —
i O —TT
o i —
48\ 13

»‘ # 0.22 §0.05
0.50 TYP.

SLELELERLELLE
]

2 =
’47 7.00 §01 —— > 0.6 §0.15 <

DETAIL VIEW A

%\ (All dimensions are in Millimeters)

7 R BRI B E LT ,57/%}/ EVFTE %Efﬁ'ﬁ/ﬁ?{ TMEZR - [7]  # T EHH P [ 7 H f17=¢
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6.2 Nomenclature

LQFP48:

SNSC

)
©
(o]
™
(@]

Lead materia
R Sr-Bi
G pure Sr
E SnAgCL

Package Type
J QFN
G viBGA
F LQFF

IC version (could be none)

IC product ID
2, 259 USE20 UVC & UAC

A

SONiIX IC series

>

7 R BRI G ) 9.V FTE AR P [ EE e - U7 # [ER S E [ E [
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7 Contact Information

m  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

B Taipei Sales Office Y I
15F-2, No.171 Song Ted Road, Taipei, Taiwan ;\ p (\\\)
TEL: (886)2-2759-1980 FAX: (886)2-2759-8180 N\ N/

. . . A WA
E-mail: mkt@sonix.com.tw | sales@sonix.com.tw ;y

B Hong Kong Sales Office
Unit No.705,Level 7 Tower 1,Grand Central Plaza 13§Shatin al XRoad Shatin, New
Territories, Hong Kong
TEL: (852)2723-8086 FAX: (852)2723-9179 Q(

E-mail: hk@sonix.com.tw

B Shenzhen Contact Office \
High Tech Industrial Park, Shenzhen, Ch|
TEL: (86)755-2671-9666 FAX: ( 5- 267\

E-mail: mkt@sonix.c | sales@so
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