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1.0 Scope

To design a modified verson of the dua LED Driver Circuit (LDC). This verson will have lower
drive current to suit VCSELSs rather than LEDs. The circuit will be desgned with more voltage
“headroom” on the output device to dlow for the higher “on” voltage of VCSELSs.

2.0 Related projects and documents

ABC (Atlas Binary Chip) Project Specification, D. A. Campbell, RAL.

Biphase Mark Encoder and LED Drive Control Chip, R. L. Wastie, Oxford Nuclear Physics.
DORICA4 Project Specification, D. J. White, RAL.

LDC Project Specification, D. J. White, RAL.

Draft Standard for Low-V oltage Differentia Signas (LVDS) for Scaable Coherent Interface (SCI).
Draft 1.3 |EEE P1596.3-1995.

Performance of VCSELsfor SCT Links, |. Mandic and A. Weidberg, Oxford Univ.

3.0 Technical Aspects

3.1 Requirements

3.1.1 General Description

VDC must have two completely independent VCSEL driver circuits on one chip.
3.1.2 Input Signal Requirements

Inputs must be made compatible with LV DS specifications.

3.1.2 Output Requirements

Output current to be made variable from 0 to 20mA, current to be controlled by an externa voltage.
Starting from +1.6V output current is +4mA/V. A ganding current of ImA + 0.5mA must be
provided to dc biasthe VCSEL and improve its switching speed. A resistor isthe amplest and best
method of providing the standing current because it has a damping effect which heps to minimise
ringing of the output waveform. The dectrica output should have rise and fdl times (10% - 90%)
between 0.5ns and 2ns; nomindly 1ns The “on” voltage of aVCSEL may be up to 2.5V at 20mA.

3.1.3 General Requirements

VDC will be required to operate at ambient temperatures up to 30°C during test and down to as
low as-15°C when in use on the experiment.

Supply voltage nomindly +4V+5%. VDC must withstand an overvoltage of at least 2V without
damage and function correctly with minima decoupling or other externad components over the
specified temperature and nomind supply voltage ranges.

Any bond pads which may be connected to long lines or to other modules by connectors should am
for eectrodtatic discharge (ESD) protection to IEC 801-2 compliance level 2, or higher. The signd
input protection diodes will be doubled in size compared to LDC to improve the level of protection.
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It may not be possible to achieve a high degree of protection on al bond pads for reasons of noise
or capacitance loading.

All bond pads to be made as well protected as possible. Careful handling may be needed to prevent
damage to sengtive pads during assembly.

3.1.4 Physical Requirements
Chip width must be 1.5mm, chip length 2.5mm, to fit into available space. VCSEL connections at

one end, al other connections a the other end. Pad layout to be the same as previous LED driver
circuit, figure 1.

veel I:r ________________ _:
inl I:I
inlB I:I channell I:I VCSHL la
sl I:I |:| VCSHEL 1k
«w ] |
veeO I:r VDG _:
in0 I:I

[ 1| vesion
In0B I:I channel0 I:I VCSE 0k
| set0
<o | [] |
retO I:L ________________ N

Figure 1. Pad layout and naming.
3.1.5 Pad Numbering and Names
Pads are numbered in an anticlockwise direction starting at vecl.

Pad# Pad Name Function

1 vcel supply 1, +4V

2 inl LVDSinput 1 true

3 in1B LVDSinput 1 complement
4 lsetl VCSEL 1 drive current set
5 retl supply 1 return, OV

6 veeO supply 0, +4V

7 in0 LVDSinput O true

8 in0OB LVDS input O complement
9 |setO VCSEL 0 drive current set
10 retO supply O return, OV

11 VCSELOk VCSEL 0 cathode drive

page 3 of 6



RAL221/VDC Project Specification V1.0

12 VCSELOa VCSEL 0 anode drive (vec0)

13 VCSEL 1k VCSEL 1 cathode drive

14 VCSELla  VCSEL 1anodedrive (vecl)

The supply returns retO and retl are connected together internally and both are connected to the
common subgtrate. The term “supply return’ is used in preference to ‘ground’ because there is no
effective or common ground for this front end circuitry.

VCSEL outputs are referenced to supply voltage, they must not be shorted to return because
excess current will damage the chip or bond wires.

3.2 Specification of deliverables

See Requirements.

3.3 Manufacturing

The circuitry will be designed usng AMS 0.8um BICMOS modds and design rules for fabrication
on an AMS MPW run. Submission date, 25th September 1998.

This processis not quaified as radiation hard but, if trangstors are limited to npn bipolars only and if
the circuitry is desgned to minimise and to dlow for degradation, it should produce sufficiently
radiation tolerant devices.

3.4 Testing and product control

Test requirements will be discussed a IDR. A test plan will be written.

3.5 Shipping and I nstallation

The customer will persondly collect dl of the deliverables.

3.6 Maintenance and further orders

All documentation will be kept for a period to be determined at Maintenance Review to facilitate
maintenance and further orders.

4.0 Project M anagement

4.1 Personnel

Project manager: D. J White david.white@rl.ac.uk

Project engineer: D. J White davidwhite@rl.ac.uk
Engineer: D. J White david.white@rl.ac.uk
Customer: A. R. Weidberg t.weidbergl@physics.ox.ac.uk
4.2 Deliverables

Project documentation. Test results. Application notes. Tested and untested die.
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4.3 Project plan

Milestones, schedule, see 4.4.

Design and layout started after PDR.

AMS 0.8um BICMOS MPW submission, 25th September 1998.
Testing to be discussed at IDR, test fixtures to be built for January 1999.
Tested die required for use by February 1999.

4.4 Design Reviews

Prdiminary Design Review (PDR) to confirm Project Specification,

held on 29th July 1998.

Interim Design Review (IDR) to review project progress and test requirements. Optimisticaly to be
arranged for August 1998.

Final Dedgn Review (FDR) to confirm the devices as designed meet requirements of Project
Specification, including any change orders. Planned for late August 1998.

Concluding Review (CR) and Maintenance Review (MR) &fter ddivery.

45 Training

Minima training requirements.

4.6 CAE and test equipment

Workstation, software, support, to suit selected process.
Probe card and test equipment as defined in test plan.

4.7 Costs and finance

Based on previous quote from AMS, cost for 20 prototype chips is ~£2400. An extra 80 may be
ordered for ~£1500.

Probe card and test components unlikely to cost more than £3k.

All requisitionsto be authorised by M Edwards for items on which VAT may be recovered.

4.8 1PR and confidentiality

Technology Department owns the layout and schematic databases. Any masks or phototools will be
procured by the Department. None of these items will be released unless the gppropriate protective
agreements are in place,

4.9 Safety

Low voltage, low power circuitry, no particular hazards associated with this project.

4.10 Environmental impact

Veay little from find product.
Smdl amounts of inat subdance which may be safdy disgposed of as  landfill.
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