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With the AI Explosion we need More…



The AI revolution isn't only a compute problem. It's a manufacturing scale problem — and test is 

rapidly becoming one of its biggest bottlenecks. 

AI Is Scaling Faster Than Test 

The manufacturing challenge is no longer 

simply whether a device can be measured; 

it is whether millions+ can be measured 

economically

• Greater lanes + higher baud rates
• Greater number of optical channels + electrical I/O
• Tighter tolerances + higher packaging complexity
• Higher device value → higher cost of test escapes
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The device is no longer a chip. It is a system. Test architecture must evolve accordingly. 

Moore's Law Is Becoming a Packaging Problem 

Photonics must now meet semiconductor standards for volume, yield, quality, and reliability—while adding the optical, 

precision alignment, automation, and data expertise required beyond traditional electrical test.

The next five years may require the photonics industry to build more high-volume manufacturing and test capacity than it 

developed during the previous twenty-five.
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Photonics Breaks Traditional Semiconductor Test
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Photonics Breaks Traditional Semiconductor Test
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Integrated Disciplines to Enable Photonic Test at 

Semiconductor Scale

No single traditional test 
discipline solves the photonic 

production problem.

Scalability demands top-level 
expertise in each one of these 

categories for success.
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Test Must Follow the Device Through Manufacturing

Insertion 1

EIC Probe

PIC Top Side Optical Probe

Insertion 2

Dual-Side Wafer

Electro-Optical Probing

Insertion 3

Die / Engine Test

Insertion 4

Module Test &

Final Qualification (pre System)

CPO PRODUCT FLOW: FROM WAFER TO SYSTEM

INCREASING DEVICE VALUE – INCREASING COST OF FAILURE
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Find Failures Early (COUPE example)
1

Start:

Two Wafers

2

Insertion 1

Wafer Test

3

Singulate EIC

Thin PIC Wafer

& Place EICs

4

Lens Layer

Added

(Top Side)

5

Insertion 2

Dual-Side

Wafer Test

6

Singulate

COUPE ICs

7

Lens Array

Attach

(Optical Engine

Assembly)
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Insertion 3

Die / Engine

Test

9

Known Good Die

Passed to

Assembly

10

Assemble

into Module

11

Insertion 4

Module Test &

Final 

Qualification

1× → 10× → 100× → 1,000× COST OF FAILURE

Every test insertion is an economic firewall — preventing a low-value defect from becoming a high-value failure.
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Double-Sided Wafer Test Changes the Architecture

TOP
Electrical Probes / Probe Card

WAFER

BOTTOM
Fiber Array Unit (FAU) Interface

Thermal Chuck
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INSERTION 2
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Double-Sided Wafer Tester WLT-D2

INSERTION 2



Singulation Creates a New Test Problems

TOP
Optical Head Assembly (OHA) / Fiber Array Unit (FAU)

Chip

BOTTOM
High Speed Socket Interface

Thermal Chuck

High Speed Probe Card
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INSERTION 3
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Double-Side Chip Test DLT-D2

INSERTION 3



SLT vs ATE vs Characterization for Insertion 3
SLT / Loopback 224G HSIO/ATE Production Test Full Characterization

Role 100% functional production screen Targeted 224G production measurements Deep engineering measurement

Architecture DUT optical loopback / mission-mode External 224G BERT/O’scope + automation Bench-class PPG/BERT + O’scopes

Coverage Link, BER, lock, functional faults, power Selected Tx/Rx parametrics Full Tx/Rx performance & margins

Throughput Highest Medium Lowest

Cost/device Lowest ($) Medium–High ($$) Highest ($$$)

Best use HVM screening Targeted production coverage Qual / margin / debug / correlation
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INSERTION 3



• Standalone instruments: Individual optical 

and electrical test equipment

• Engineering Supervised: Manual setup, 

execution and troubleshooting

• Connections: Lasers, loopback hardware all 

connected by hand

Module Test Moves From Characterization to Production
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INSERTION 4
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Module test solutions – High Density

Main Thermal Zone – Capability of >2-3kW 

Heat Removal
Multi Thermal Zones for Lower 

Power Devices

INSERTION 4

High Compression Force

For all BGA connection to load board

Multi-Head Fiber Interface (Proprietary)

w/ High Density Fiber Interconnect
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Summary



Thank you
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