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Caution! 
 

The information in this document is subject to change without notice and 

does not represent a commitment on part of the vendor, who assumes no 

liability or responsibility for any errors that may appear in this data sheet. 

No warranty or representation, either expressed or implied, is made with 

respect to the quality, accuracy, or fitness for any particular part of this 

document. In no event DCNT the manufacturer is liable for direct, indirect, 

special, incidental or consequential damages arising from any defect or error 

in this data sheet or product. Product names appearing in this data sheet are for 

identification purpose only, and trademarks and product names or brand 

names appearing in this document are property of their respective owners. 

This data sheet contains materials protected under International 

Copyright Laws. All rights reserved. No part of this data sheet may be 

reproduced, transmitted, or transcribed without the expressed written 

permission of the manufacturer and authors of this data sheet. 
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1  Product Overview 

STK2139 is a highly integrated, USB 2.0 compliant single chip NB camera / PC 

camera controller. Utilizing a high-speed, high-bandwidth isochronous pipe, it is 

able to transfer image data at the rate up to 24MB/s. An interrupt pipe is available 

to carry status to USB host. 

 

STK2139 is optimized to support image sensors with YUV data output. The 

processed resolutions can be up to 2MP image sensor. The image data can be 

further processed by adjusting brightness, contrast, hue, and saturation. 

 

STK2139 supports serial flash or EEPROM to store data and program code for 

internal 8051. This adds system flexibility to support variant image sensors. 
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2  Functional Block Diagram 
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STK2139 Functional Block Diagram 

EEPROM 

其它形式使用。

whole or part prior NDA of Syntek. 
- 5 - 

Syntek
 Intern

al



Syntek
 Intern

al

 
 
  

STK2139 

本資料為太欣半導體股份有限公司專有之財產，未經書面同意，不准透露、使用，亦不准複印或轉變成任何

This datasheet is the property of Syntek and shall not be distributed, reproduced or disclosed in 

3  Product Features 

3.1  Sensor Interface 

1. Support up to 2MP (1600x1200) resolution from CMOS image sensor. 

2. Support 8-bit ITU-R 601 interface standard, and compliance with 10-bit 

sensor data inputs. 

3. Support YUV image with pixel clock up to 60MHz from CMOS image 

sensor. 

4. Support up to 48MHz output clock to CMOS image sensor. 

5. Support industrial 2-wire serial interface to CMOS image sensor. 

6. Support hardware windowing and decimation. 

3.2  Image Processing Engine 

1. Brightness Control 

2. Contrast Control 

3. Hue Control 

4. Saturation Control 

5. Privacy Control 

6. 2D Noise Removal Medium Filter (up to 1280 pixels per line) 

3.3  Integrated Hi-Speed USB 2.0 Transceiver 

1. USB 2.0 high-speed and full-speed compliant 

2. USB Video Class 1.0a and 1.1 compliant 

3. High-speed isochronous video pipe can transfer up to 24 MB/sec. 

4. Full-speed isochronous video pipe can transfer up to 0.99 MB/sec. 
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5. High-speed isochronous video pipe supports 6 alternative settings. 

6. Full-speed isochronous video pipe supports 3 alternate settings. 

7. High / full-speed interrupt pipe can transfer up to 8 bytes per payload 

8. Support all test modes defined in the USB 2.0 specification 

3.4  Serial Bus Interfaces 

1. Support a serial communication to CMOS image sensors. 

2. Support adjustable serial clock rate to CMOS image sensors. 

3. Support a serial communication to external serial EEPROM. 

4. Support adjustable clock rate to serial EEPROM. 

3.5  SPI Interface 

1. Support SPI mode 0 and mode 3 communication to external SPI flash. 

2. Support SPI mode 0 and mode 3 communication to external SPI 

EEPROM. 

3. Support adjustable clock rate to external SPI EEPROM. 

3.6  Micro Controller 

1. Embedded 4T 8051 CPU 

2. 24MHz CPU clock rate 

3. Total 40KB program memory includes 32KB mask ROM and 8KB 

SRAM. 

4. 256B direct access data memory and 1KB indirect access data memory 

5. Power-on reset loads 8KB codes from external EEPROM or flash. 

6. USB Video Class descriptors can be loaded from external EEPROM or 

flash. 
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7. USB Video Class and sensor parameters can be loaded from external 

EEPROM or flash. 

8. Content of external EEPROM or flash can be upgraded from PC utilities. 

3.7  USB Video Class (UVC) 

1. Brightness Control 

2. Contrast Control 

3. Hue Control 

4. Saturation Control 

5. White Balance Temperature Control 

6. Backlight Compensation 

7. Sharpness Control by CMOS image sensor 

8. Gamma Control by CMOS image sensor 

9. Power Line Frequency Control by CMOS image sensor 

10. Privacy Control 

11. Image flipping control triggered by GPIO and CMOS image sensor 

12. LED indicator on video streaming 

13. Still Image Capture up to 2.0MP and still image capture method 1 and 2 

3.8  General Purpose Input/Output Interface 

10 general purpose input/output pins 
3.9  Power Management 

1. 1.8V power supply voltage for chip core. 

2. 1.8V and 3.3V power supply voltage for on-chip USB transceiver. 

3. 3.3V power supply voltage for IO. 
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4. Embedded LDO provides a wide voltage range from 1.6V to 3.1V for 

sensor power. 

5. Support advance power down mechanism. 

3.10  Platform Support 

1. Microsoft Windows XP SP2 and later release 

2. Microsoft Windows CE 6.0 and later release 

3. Mac: OS X 10.4.9 or later 

4. Linux: Linux Kernel 2.6.26 and later release 

 

其它形式使用。

whole or part prior NDA of Syntek. 
- 9 - 



Syntek
 Intern

al

 
 
  

STK2139 

本資料為太欣半導體股份有限公司專有之財產，未經書面同意，不准透露、使用，亦不准複印或轉變成任何

This datasheet is the property of Syntek and shall not be distributed, reproduced or disclosed in 

4  Application Solutions 

High speed USB 2.0 PC Camera Solution 

Lens Module 
CMOS 
Image 
Sensor 

 
Lens 

STK2139 Host 

Serial Flash or 

 
 

1. CMOS image sensor provides YUV image data to STK2139. 

2. STK2139 transfers processed YUV image data to host. 

3. Serial Flash or EEPROM provides the customized 8051 program codes 

and data. 

4. Power for the overall solution is from USB cable from host, no additional 

power supply is necessary. 

EEPROM 
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5  Pin Diagram 

5.1  48-pin diagram 
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6  Pin Descriptions 

6.1  48-pin Descriptions 

Pin# Name Dir Pull Notes Description 
1 SDATA4 I PD  Sensor data input bit 4 
2 SDATA5 I PD  Sensor data input bit 5 
3 SDATA6 I PD  Sensor data input bit 6 
4 SDATA7 I PD  Sensor data input bit 7 
5 GPIO0 I/O PD  General purpose I/O 0 
6 GPIO1 I/O PD  General purpose I/O 1 
7 GPIO2 I/O PD  General purpose I/O 2 
8 GPIO3 I/O PD  General purpose I/O 3 
9 SPICLK O PD  SPI EEPROM/flash clock 

10 SPICS O   SPI EEPROM/flash select 
11 SPIDI I PD  SPI EEPROM/flash data input 
12 SPIDO O   SPI EEPROM/flash data output 
13 GPIO4 I/O PD 24mA General purpose I/O 4 
14 GPIO5 I/O PD 24mA General purpose I/O 5 
15 GPIO6 I/O PU  General purpose I/O 6 
16 GPIO7 I/O PD  General purpose I/O 7 
17 GPIO8 I/O PD  General purpose I/O 8 
18 GPIO9 I/O PD  General purpose I/O 9 
19 I2CDATA I/O   Serial bus data 
20 I2CCLK O   Serial bus clock 
21 POWERONRESET I   Low Active Power On Reset 
22 LDO_VO1 O   LDO output (1.6V~3.1V, typical 

1.8V) 
(Provide 1.8V supply for core 
internally) 

23 VDD_LDO I   Supply for LDO (2.8V~5.5V, 
typical 3.3V) 

24 LDO_VO2 O   LDO output (1.6V~3.1V, typical 
2.5V) 
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Pin# Name Dir Pull Notes Description 
25 VSS I   Ground 
26 VDD_IO I   3.3V supply for IO 
27 VD18_PHY I   1.8V supply for transceiver 
28 XO_12 O   12 MHz oscillator output for USB 
29 XI_12 I   12 MHz oscillator input for USB 
30 VSS_PHY I   Ground for transceiver 
31 DM I/O   USB D minus line 
32 DP I/O   USB D plus line 
33 VD33_PHY I   3.3V supply for transceiver 
34 REXT I   Connect 330 ohm resistor to 

ground. 
35 VSS I   Ground 
36 NC I PU  (UART TX) 
37 NC O PU  (UART RX) 
38 VDD_CORE I   1.8V supply for core 
39 CLKOUT O PD  Sensor clock output 
40 CLKS I PD  Sensor clock input 
41 HSYNC I/O PD  Horizontal sync signal 
42 VSYNC I/O PD  Vertical sync signal 
43 SDATA0 I PD  Sensor data input bit 0 
44 SDATA1 I PD  Sensor data input bit 1 
45 SDATA2 I PD  Sensor data input bit 2 
46 SDATA3 I PD  Sensor data input bit 3 
47 VDD_IO I   3.3V supply for IO 
48 VSS I   Ground 

 
Note: GPIO4 and GPIO5 use IO pad with 24mA function, while others use IO pad with 8mA 
function. 
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7  Electrical Characteristics 

7.1  Absolute Maximum Ratings 

Parameter Symbol Value Unit 
Power supply voltage for I/O VDD33 -0.5 to +4.6 V 
Power supply voltage for core VDD -0.5 to +2.5 V 
Input voltage VI -0.5 to +6 V 
Output voltage VO -0.5 to +4.6 V 
Operating temperature range TOPT -40 to +125 °C 
Storage temperature range TSTG -65 to +150 °C 
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7.2  DC Electrical Characteristics 

(Under the condition of VDD=1.8V, VDD33=3.3V, TOPT=25°C if not specified.) 
Parameter Symbol Min Typ Max Unit 
Power supply voltage for I/O VDD33 2.97 3.3 3.63 V 
Power supply voltage for core VDD 1.62 1.8 1.98 V 
Operation current of VDD33 IDD33 12.2 mA 
Operation current of VDD IDD 22.5 mA 
Suspend current of VDD33 IS33 210 μA 
Suspend current of VDD IS 160 μA 
Input high voltage VIH 2.0  5.5 V 
Input low voltage VIL -0.3  0.8 V 
Input leakage current IL  ±10 μA 
Tri-state output leakage current IOZ  ±10 μA 
Pull up resistor RPU 39 65 116 Kohm 
Pull down resistor RPD 40 56 108 Kohm 
Input capacitance CIN 4.37 pF 
Output capacitance COUT 4.37 pF 
Output high voltage @IOH=8mA VOH 2.4  V 
Output low voltage @IOL=8mA VOL  0.4 V 
Output high current @VOH=2.4V (8mA) IOH 11.2 23.8 38.3 mA 
Output high current @VOH=2.4V (24mA) IOH 33.7 71.5 115.0 mA 
Output low current @VOL=0.4V (8mA) IOL 9.4 15.9 19.8 mA 
Output low current @VOL=0.4V (24mA) IOL 28.3 47.8 59.7 mA 
Output Power VO1 VO1  270 mW 
Output Power VO2 VO2  465 mW 
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7.3  AC Electrical Characteristics 

7.3.1  Image Sensor Interface 
tCLK

tVS tVH

tHS tHH

tDS

tDH

 
VSYNC 

HSYNC 

SDATA 

 

 
 
Parameter Symbol Min Typ Max Unit 
CLKS period tCLK 16   ns 
Setup time of VSYNC tVS 2   ns 
Hold time of VSYNC tVH 2   ns 
Setup time of HSYNC tHS 2   ns 
Hold time of HSYNC tHH 2   ns 
Setup time of SDATA tDS 2   ns 
Hold time of SDATA tDH 2   ns 

 
 

CLKS 
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7.3.2  Serial Control Interface 

 

tCCLK

tCSD

I2CCLK 

I2CDATA 

Signaling of Start 

tCCLK

tCSD

I2CCLK

I2CDATA

Signaling of Stop

tCCLK

tCDD

I2CCLK 

I2CDATA 

Transmit data bit 

tCCLK

tCDH

I2CCLK

I2CDATA

Receive data 
 
Parameter Symbol Min Typ Max Unit 
I2CCLK period tCCLK  10000  ns 
I2CCLK period (fast I2C) tCCLK  2500  ns 
I2CDATA output delay at 
Start/Stop 

tCSD 0.25*tCCLK – 
64 

0.25*tCCLK 0.25*tCCLK + 64 ns 

I2CDATA output delay 
while transmitting 

tCDD 0.25*tCCLK – 
64 

0.25*tCCLK 0.25*tCCLK + 64 ns 

I2CDATA setup time 
while receiving 

tCDS 0   ns 

I2CDATA hold time while 
receiving 

tCDH 0   ns 
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7.3.3  Serial Flash Interface 

 

tFCS tFCH 

SPICS

SPICLK

SPIDO 

SPIDI

tFDS tFDH

tFDD 

 
Parameter Symbol Min Typ Max Unit 
SPICLK period tFCLK  64  ns 
SPICS setup time tFCS 64   ns 
SPICS hold time tFCH 64   ns 
SPIDO output delay tFDD 0.5*tFCLK – 2 0.5*tFCLK 0.5*tFCLK + 2 ns 
SPIDI setup time tFDS 2   ns 
SPIDI hold time tFDH 2   ns 

 
 

 

其它形式使用。

whole or part prior NDA of Syntek. 
- 18 - 



Syntek
 Intern

al

 
 
  

STK2139 

本資料為太欣半導體股份有限公司專有之財產，未經書面同意，不准透露、使用，亦不准複印或轉變成任何

This datasheet is the property of Syntek and shall not be distributed, reproduced or disclosed in 

8  Package Dimensions 

8.1  48-pin LD QFN Package, 6x6x0.85mm 
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8.1.1  Dimension 6x6x0.85mm 
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9  Contact Information 

Corporate Headquarters 
3F, No. 24-2, Industry E. Rd. IV, Hsinchu Science-Based Industrial Park, HsinChu, 
Taiwan, R.O.C. 
TEL: 886-3-5773181 
FAX: 886-3-5778010 
http://www.stk.com.tw/
 
Taipei Office 
10F, No.1, Alley 30, Lane 358, Rui-Guang Road, Neihu District, Taipei City 114, 
Taiwan (R.O.C.) 
TEL: 886-2-26590055 
FAX: 886-2-26590077 
E-mail: sales@stk.com.tw
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10  Revision History 

Revision Date Description 
0.9 2008/01/15 Initial release 
1.0 2008/05/02 Commercial release 
1.1 2008/11/04 Add LDO characters 
1.2 2009/09/15 Update platform supports 

Add AC electrical timing 
1.3 2009/09/16 Update maximum acceptable sensor pixel clock 

Fix typo on LDO description 
Fix typo on still image capture methods 

1.4 2009/10/06 Remove QFN 7x7 package dimension 
 

其它形式使用。

whole or part prior NDA of Syntek. 
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