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AM/CW Ladar Photo-detection
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Code Division Multiple Access
Readout Integrated Circuit Architecture
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Fully Differential Readout Channel
Single-ended MSM photodetector

Amplitude Modulating Signal
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o Advantages

— Cancel charge
Injection
Imbalance

— Obtain true and
complementary
output signals at
once

Fully Differential Readout Channel
Differential MSM photodetector
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Fully Differential Readout Channel

Differential Correlated Double Sampling
Capacitive Trans-impedance Amplifier (1)

e Things to worry about
— Thermal noise (RTIA)
— Sampling noise (CTIA)
« Solution

— Correlated double sampling (CDS) capacitive trans-
Impedance amplifier
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Fully Differential Readout Channel

4 "\1 Differential Correlated Double Sampling
Capacitive Trans-impedance Amplifier (2)

o Single-ended CDS CTIA
— Charge injection causing pedestal errors
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Cioer g 3

Capacitive Trans-impedance Amplifier (2)
Differential CDS CTIA

RST

— Charge injection cancellation

— True and complementary signal integration

Fully Differential Readout Channel
Differential Correlated Double Sampling
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Fully Differential Readout Channel

Mitigation of radio frequency
leakage current

o Filter RF befpre the Encoding cell
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Design Implementation

e 0.18 um CMOS 32x16 Fully Differential ROIC
— 32x16 MSM Differential detector
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L Design Implementation
1 rentl

Differential Input Element

 Four transistor efiagding cell

o Differential detector bgpd pad,. .
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Design Implementation

Differential Correlated Double Sampling
Capacitive Trans-impedance Amplifier

Size
1500 zm length

400 um height
Four times the height of the detector element
Increases scalability
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Full IC Layout
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Design Implementation
Post-layout Simulations
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Future Work
Testing Methodology

68 pin SCSI
connector

68 pin SCSI
connector

Output Buffer ROIC Output Buffer

National Instrument
Data Acquisition Card

National Instrument
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Mother board
Zero Insertion Force
Daughter board




