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Since 1946, Servo Corporation 
of America has been designing 
and manufacturing standard 
and custom IR thermistor, 
pyroelectric and laser detec­
tors and arrays to meet an 
ever changing broad spectrum 
of commerc~al, industrial, 
military and space applications, 
including: 

• Environmental 
• Research 
• Military Recon 
• Space Tracking 
• Position Sensing 
• Process Control 
State-of-the-art, microelec­
tronic (hybrid) capabilities 
enable Servo's designers to be 
responsive to the stringent 
engineering and severe 
packaging demands of today's 
Hi-Rei military and rugged, 
space-born applications. If 
required, all IR detectors and 
EO systems can be supplied 
to MIL-Q-9858A and 
MIL-STD-2000A. 
Call today for EO
 
applications infonnation
 
and assistance.
 

serVO
 
SERVO CORPORATION OF AMERICA 

111 New South Rd., P.O. Box 1490 
Hicksville, NY 11802-1490 

(516) 938-9700' Fax: (516) 938-9644 

Attributes of various APS technologies 

DGFSPT CMD BCMD BASIS SIT CMOSAPS 

Developer Toshiba Olympus rexas Instr. Canon Olympus JPUCaltech 

APS Type Lateral Vertical Vertical Vertical lateral Lateral 

Output Lateral Lateral Lateral Vertical Vertical Lateral 

Pixel size 13x13 7.3 x 7.6 lOX 10* 13.5 X13.5 17 X 13.5 4OX40 
(/lm) 

Sensitivity 200 !lV/e­ 250 pAJet 15.4!lV/e­ 3.5/lV/et 3.0/lV/et 4.0/lV/e-

Input, 0.8 e- rms 20et rms 15 e- rms 60 e+ rms 69 e+ rms 22 e- rms 
referred 
noise 

Dynamic 75 dB 70 dB 72 dB 76 dB 86.5 dB 76dB 
range 

Fixed­ 10% 5% 2% . 0~03% 1.1% <2% 
pattern 
noise (p-p) 

Anti- Vertical Vertical Vertical none* none* Lateral 
blooming 

lag 0 0 0 <0.1% 70% 0 

Comments FPN may be Noise do­ *Hexagonal *Can be *SITturns Uses 2-/lm 
reducible by minated by layout reduced on CMOS 
read/resetl dark current. 
resample Improved by 

cooling. 

an APS. This technique is used by 
Olympus (Nagano, Japan) in its charge­
modulation-device (CMD) approach to 
APS.4 Texas Instrwnents (Tokyo, Japan) 
created a bulk charge-modulated device 
(BCMD) in a hexagonal packing 
format.s 

A further reduction in pixel size is 
possible if the current flow in the output 
transistor is vertical rather than hori­
zontal, so the substrate acts as one of the 
transistor terminals. Olympus uses this 
technique in its static induction transis­
tor (SIT) active-pixel-sensor device.6 A 
vertical bipolar approach is used by 
Canon in its base-stored image sensor 
(BASIS)? 

Each of the these technologies has 
advantages and disadvantages. Fixed­
pattern noise is generally a common 
concern but can be eliminated through 
on-chip signal processing. The fixed 
pattern noise arises due to threshold­
voltage nonuniformities across a large­
area image sensor. Because output 
amplifiers track the threshold voltage of 
the output transistor, an APS is sensi­
tive to this offset pattern, but clamp cir­
cuits can be used to nearly elimina te 
this phenomenon. 

using design rules.
 
clipping
 
operation.
 

APS applications 
Numerous applications for active-pixel 
sensors are being explored. Some APS 
work is driven by HDTV; signal gain 
prior to readout is desirable in high­
bandwidth HDTV applications. Elec­
tronic still cameras are another area of 
interest because the APS is more 
amenable to camera miniaturization 
and power minimization than the CCD. 

Imaging systems operating in high 
radiation environments represent 
another application area of APS tech­
nology. These include laboratory and 
spaceborne scientific APS-based cam­
eras, medical instrumentation, nuclear 
instrumentation and space-based sur­
veillance systems. 

Because APS technology simplifies 
region-of-interest readout, machine 
vision and guidance and navigation 
sensors are another application area. 
Imaging devices operating in extended 
spectral ranges may also benefit from 
the active-pixel concept. Because CCDs 
are notoriously hard to implement in 
nonsilicon materials, near-infrared and 
short-wavelength infrared APS devices 
may be easy to develop. Ultraviolet APS 
sensors made from materials such as sil-
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DETECTOR ARRAYS 

icon carbide (SiC) might also be possi­
ble with the APS apprpach. Linear and 20 Focal Plane Arrays 

Admittedly, it is difficult to displace 
CCD technology, which has had nearly For Spectroscopy and Imaging
25 years to mature, and any incumbent 
technology has its ardent supporters. 
Some operations, such as time-delay­ • 1 to 3 pm: >70% QE 
and-integration (TDI) and pixel binning 
will be harder to achieve with APS • Room-temperature or TE-cooled 
devices than with CCDs. • 20 arrays: 128 x 128 to 512 x 512 pixels 

• Linear arrays: up to 1024 pixels 

Given the high level ofper­ : pixel heights to 2mm 

formance already achieved, it • Non-standard aspect ratios 
is highly likely that active­ • Quick turnaround on custom designs 
pixel sensors will have a 

profound impact 
on imaging systems SENSORS UNLIMITED, INC. 

of the future. 3490 U.S. ROUTE 1- Princeton, NJ 08540 
Tel: 609-520-0610 Fax: 609-520-0638 

The APS concept has, however, gen­
erated much discussion among domes­
tic image sensor manufacturers. Several CIRCLE NO. 76 
have already indicated an interest in 1---------------------------- ­

~.,.............
 . , .exploring this emerging technology. 
Therefore, given the relative immaturity ., === Integrated Photonic Technologies 

~ .. .. .	 . . .of APS technology and the high level of 
performance it has already achieved, it 
is highly likely that active-pixel sensors 
will have a profound impact on imag­
ing systems of the future. 0 I.r::~,::~P:o:::~~~~~p::ODESt-
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