
On-Chip Analog-to-Digital Converter (ADC) 

On-chip ADC is desirable for several reasons. First, the 
chip becomes "digital" from a system designer's 
perspective, easing system design and packaging. Second, 
digital I/O improves immunity from system noise pickup. 
Third, component count is reduced. Fourth, while not 
immediately apparent, lower system power can be 
achieved, and possibly lower chip power dissipation as 
well [5]. 

JPL has developed a column-parallel approach to on-chip 
ADC, in which each (or nearly each) column in the alTay 
has its own tall, thin ADC. Single slope, algorithmic, and 
oversampled converters have been demonstrated in a 
column-parallel format. Shown below is a AT&T/JPL 
sensor with a column-parallel single slope ADC. 
Resolution of 8 bits at 30 Hz frame rate with 35 mW total 
power dissipation has been achieved [6]. Reduction in 
power and improved ADC performance is an active area of 
research at JPL. 

Fig. 7. AT&TIJPL 176xI 44 APS with 176 8-b ADCs in a column 
parallel architecture. Chip uses 35 mW at 30 Hz/rame rate. 

Camera-On-A-Chip 

To date, on-chip timing, control, APS alTay, and ADC 
have not yet been integrated to form the first true camera­
on-a-chip, but such integration is expected to occur within 
the next year. JPL is presently developing a IKxlK array 
with a 10 flm pixel pitch and column parallel 10-bit single 
slope ADC. A 256x256 sensor with algorithmic ADC will 
be fabricated later this year that will essentially require 5 V 
power, master clock, and will output serial digital image 
data. This chip will be used to demonstrate a very small 
camera called the Digital Imaging Camera Experiment 
(DICE). The DICE camera is shown below in Fig. 8. 
Power dissipation in DICE is expected to be well under 

50 mW for 30 Hz operation, A wireless version of the 
DICE camera is under development for ARPA. 

Low power, inexpensive cameras based on the camera-on­
a-chip technology will find many new consumer 
applications for electronic imaging, such as home security, 
automotive, toys, baby monitors, traffic surveillance, PC 
video conferencing, video phones, and many more. 

Fig. 7. Mock up 0/JPL Digital Imaging Camera Experiment 
(DICE), expected to be achieved in 1997 using camera-on-a-chip 
technology. 
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