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Array size
Pixel pitch
Technology
Fill factor
Microoptics
Power supply
Saturation

Conversion Gain

Noise (r.m.s.)
Dynamic range
Capacity

RT Dark current
-FPN Offset
-FPN Gain
Readout speed

Power dissipation
Rolling snap shutter
Snapshot shutter

Antiblooming
Window readout

- On-chip Color filter array
- On-chip Timing & control

- On-chip ADC

- On-chip ADC power

Serial Interface

- Photogate APS QE
- Photodiode APS QE

JPL APS CHARACTERISTICS

ON-THE-SHELF

256x256

20 um

1.2 um CMOS
25 %

no

5 volts

1.2 volts
10mV/ e-

13 e-

76 dB
120,000 e-
500 pA/cm2
< 0.1 % sat
<1.5%

1 Mpix/sec
3 mW@100KP/s
no

no

yes

yes

no

yes

no

n/a

no

25 %

60 %

* using ultra-high linear dynamic range mode

BEST RESULTS

1024x1024
10 um

0.5 um CMOS
>25 %

no

3.3 volts
1.2 volts
>10mV/ e-
5e-

80 dB
300,000 e-
300 pA/cm2
<0.1% sat
<1.5%

1 Mpix/sec
3 mW@100KP/s
yes

yes

yes

yes

yes

yes

10 bits

0.1 mW/kHz
no

30 %

60 %

NEAR FUTURE

1024x1024

10 pm

0.4 pym CMOS
>25 %

yes

3.3 volts

1.0 volts
20mV/ e-
<5e-

100 dB*
50,000 e-

500 pA/cm2
< 0.1% sat
<1%

10 Mpix/sec
<10 mW@100KP/s
yes

no

yes
no

yes

>10 bits

1 mW/kHz
yes

>30 %

> 60 %
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=0 TECHNOLOGY OVERVIEW

vDD _
Pixel
Row Array
select <=
e
Analog col.
processor
Timing & [ —> Analog
Control = D output
® @ Digital
g b Column-parallel | |
% P ADC output
éx ws COL BUS ﬁ Column select

CMQOS APS baseline architecture

e micro-CCD in each pixel *Highly integrated imaging system possible

eRandom access X-Y readout 40 . ®
JPL
. _ . 35 pu
*Buffering for low-noise = W ATETAIPL
5§ 30 T aNHK
. . LS 25+ ®BVVL
APS benefits from mainstream CMOS E 20 +
Q
N
technology & 51
e Small pixel, low power, and high El 10
functionality sensor possible ) = Profit Zone

0 0.5 1 15 2
Design Rule (L, microns)
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=0 COMMON CMOS APS PIXELS

VDD

wrdl [
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Photodiode CMOS APS

* 3 transistor pixel

e Higher fill factor

¢ 15 L scaling

* High peak QE (~ 60 %)

e High full-well capacity

» Higher noise (50-100 e-)

eLower dark current after radiation

VDD

é COL BUS

/A7

Photogate CMOS APS

* 5 transistor pixel

* Lower fill factor

* 20 L scaling

* OK QE (~ 25 %)

* Moderate to high fullwell capacity

e Low noise (15 e-)

* Good for low-light level applications
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=0 EXISTING APS SENSORS

CC 256

Digital commands

Clock in

FHRFEEFTTTTTETs

Analog oitt

* 256 x 256 format

* Analog output; no ADC

* On-chip timing-and-control

* Simple interface: needs one clock; and
programming commands

* Programmable windowing & exposure;
longer than frame rate possible

* Low power: 3mW @ 100 kpix/sec.
* Needs off-chip bias for operation
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Big APS

*1024x1024 format

*Digital output; no timing and control
* Column-parallel single-slope ADC

* ADC resolution 10 bits

*Low power: 50 mW

*On-chip ramp-generator

*Needs off-chip bias for operation
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