
 
 

 

 
 
Abstract—Increasing numbers of CMOS image sensors have 

encoded analog video output, IP750 (Teradyne Automatic 
Test Equipment called as ATE) provides solutions for 
capturing standard television signals on the system. 

I. INTRODUCTION 

Motivation of this paper is from Increasing numbers of 
CMOS image sensors have encoded analog video (NTSC 
/PAL) output. So this paper provides solutions for capturing 
standard television signals on the IP750 test system,  

The following figure1 shows the video display example 
of NTSC which has 480 * 720 resolution 

 

 
Fig.1 Video display example 

 
This video signal has 3 kinds of components, the 1st thing 

is the luma signal which is commonly called as luminance, 
this contains the intensity (brightness or darkness) informa-
tion of the video image. And the 2nd thing is the chroma 
signal contains the color information of the video image like 
blue and red, green. The last thing is the synchronization 
signal and this signal controls the scanning of the signal on a 
display such as the TV screen.  

The following figures show the components of a video 
signal with different types. The figure 2 is the monochrome 
composite video signal with luma steps from white to black. 
And figure 3 shows the color information signal for a color 
bar line including the color burst. Also the figure 4 shows the 
color composite video signal for a color bar line including 
the monochrome and color information. 

 
 

 

 
Fig.2 Monochrome composite video signal 

 
Fig.3 Color information signal  

 
Fig.4 Color composite video signal  

II. METHOD FOR CAPTURING 

To get the captured image data from the video output, 
there are two approaches, the first one is to use the method of 
an analog capture. And 2nd one is to use the method of a 
digital capture.  

In case of an Analog capture method, captures raw 
waveform with ICUA instrument (image capture unit ana-
log) in IP750 system. And Digital capture method use ICUD 
(image capture unit digital) in IP750 system for capturing 
digital image. For analog capture, synchronizing to the de-
vice output is very important and for digital capture, digi-
tizing and decoding the device output is important to im-
plement this method. .And the figure 5 is the IP750 system 
overview. 
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비디오 출력 테스트                                            
Testing Video Output 



 
 

 

                   Fig.5 System Overview 

i. Analog Capture Method 
During Analog Capture, measurements for following 

items are required for the future analysis.  
• Horizontal Frequency 
• Vertical Frequency 
• Sync rise time 
• Horizontal Sync to color burst start 
• Burst(sub carrier) frequency 
• Sync to setup time 

 

 
Fig.6 Required measurements 

 
Standard sampling frequency of a video signal is 4 times 

of sub carrier frequency like the below figure. 

 
Fig.7 Sampling Freq on each standard. 

 And ICUA instrument is capable of sampling at 50MHz 
which is one sample every 20ns and allows capturing with 
much better resolution than the minimum. So ICUA can 
capture signals containing the composite signal and a ref-
erence signal from the video output. 

 

 
 
To get correct capture images, there are several things to 

solve first. 
 

 
Fig.8  ICUA capture challenges 

The figure 9 shows the video signal line sampled with the 
ICUA, and the figure 10 shows finding out the sync level and 
blanking level from the frequency domain. 
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     Fig.9 Video signal output in time domain 
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Fig.10 Video signal output in frequency domain 

 
From the above result, Vsync and Hsync pulses can be found 
as following calculation. 

   Vsync Level Hi = Blanking Level + offset 
   Vsync Level Lo = Sync Level – Offset 
   Hsync Level = Sync Level + Offset. 

And also the parameters can be calculated using the fol-
lowing figure 11 and the above results of Vsync and H sync. 

 

 
Fig.11 Interlaced video signal 

The following table shows typical results from measure-
ments. 

 
 

Fig.12 Typical Results  



 
 

 

ii. Digital Capture Method 
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      Fig.13 Overview of Digital Capture. 

 

The Figure 13 shows the overview of digital capture 
method. And ICUD instrument in IP750 can be used for 
capturing the image data from the digital video decoder. 
And in this case, the below decoder (Fig. 14) is used for 
converting analog NTSC signal to YCbCr which has the 
luma component and the blue and red chroma components. 
finally converted to Red, Green, Blue color by matrix mul-
tiplication. 
 

 
Fig.14 Digital Video Decoder 

 
The Original NTSC output waveform is like the below 

figure 15.  
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Fig.15  NTSC Waveform for color bar output 

 

This output waveform shows 1 row of pixel data and a 
color bar test pattern for this test consists of five color bars. 
The following figure 16 shows the color bar raw output, The 
output type of YCbCr from digital video decoder is recon-
structed as RGB color bar with using the below calculation. 
 
               
 
 

 
 
 
 

 
Fig.16  Color Bar Raw Output 

The figure 17 shows the final RGB display image has the 
pixel size of 720 * 480. 

 

 
       Fig.17 RGB color image 

 

III. CONCLUSION 

In this paper, we introduce how to capture the video 
output data using ICUD and ICUA instrument in IP750 test 
system. And also introduce analog video output data can be 
captured in the condition of original analog output or con-
verted digital output. This capture method is supplied from 
the result of an experiment. 
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