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Outline

● Introduction

● Results on VDC-D2

● Results on DORIC-D2

● Plans
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● VCSEL Driver Chip (VDC):
✰ convert LVDS signal into single-ended signal

appropriate to drive VCSEL
● Digital Opto-Receiver Integrated Circuit (DORIC):

✰ decode clock and command signals from PIN diode

Introduction
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VDC

20 MHz
LVDS inputs

Output
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Bright/Dim Currents of VDC-D2 (Narrow)
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● two VDC-D2 have very similar gain but higher than VDC-D1
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Bright/Dim Currents of VDC-D2 (Wide)

● two VDC-D2 have very similar gain but higher than VDC-D1
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Narrow vs. Wide VDC-D2

● two VDC-D2 have very similar gain

0

10

20

30

0.0 0.5 1.0 1.5 2.0 2.5

narrow
wide

C
at

ho
de

 c
ur

re
nt

 (m
A

)

I
set

 (mA)

bright

dim



K.K. Gan ATLAS Pixel Week 9

Gain of VDC-D1 vs. VDC-D2

● All four VDC-D2 have similar gain but higher than VDC-D1
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DORIC-D2 Data Decoding

Input data

Decoded clock

Decoded data
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BER/Crosstalk Measurement with DORIC and VDC

SCALER

40 MHz
Asynchronous

CLOCK

Xilinx
XC4005SE CMOS

➔ LVDS

CMOS
➔ LVDS

VDC

VDC

LVDS
➔ CMOS DORIC

VCSEL

VCSEL

PIN

Opto-package

Data Data

fib
er o

p
tic lin

k



K.K. Gan ATLAS Pixel Week 12

Binary Error Rate

● DORIC-D2 has significantly more cross talk than DORIC-4A?

10-10

10-8

10-6

10-4

10-2

100

10 20 30 40 50 60 70

B
ER

I
 PIN

 (µA)

DORIC-D2 with
Inner VCSEL on

DORIC-D2

DORIC-4A with
Inner VCSEL on

DORIC-4A (90% CL)



K.K. Gan ATLAS Pixel Week 13

● a module with six channels consumes 0.9 W

Power Consumption
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● VDC-D2 and DORIC-D2 work!
✰ comparison of test points with simulation in progress

● will emphasize irradiation of DORIC-D2 in April
✰ a new rad-hard bias circuit without

requiring a reset is needed for next DMILL submission

Plans


