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THE TEST, 
MONITORING 
& ANALYTICS 
EXPERTS

95%+
leading service 

providers 
use EXFO

160+
inventions 

protected by 
patents

$300M+
revenues

No.1
in optical 

test solutions 
worldwide

1,900
employees in
25 countries

40
years in T&M

(Founded in 1985) 
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WHY TESTING IS IMPORTANT IN PIC?

Testing

1 2
Testing is required to validate & enhance PIC 

from wafer, die, assembly to module.

Known Good Dies (KGD) are essential to make 

TAP (Testing, Assembly, Packaging) viable.

Photonics chip

$$$

Design Production Deployment

Wafer / Die Wafer / Die Assembly / Module

Full characterization

Optical & Electrical

Find known 

good dies (KGD)
Final tests

• Find KGD early at wafer level

• Reduce Cost of Test (COT)

• Increase Wafer per Hour (WPH)

GOAL

10%

90%

TAP Chip

Electronics Chip

$

80%

20%

TAP Chip
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Accuracy and repeatability Speed and efficiency Data intelligence

Dealing with complexity Flexibility / Scalability Ecosystem

Optical fiber 
array

1 Optical coupling and 

electrical probing 2 Optical and electrical 

testing 3
Data management 

and analysis

Electrical
probe

Bottlenecks

STEPS IN PIC TESTING AND THEIR CHALLENGES
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PIC requires edge coupling 

for product performance and efficiency

Edge coupling Surface coupling

Edge coupling vs. surface coupling

• High coupling efficiency <1dB (vs. >3dB)

• Broad bandwidth 100 nm (vs. 30 nm)

• Low PDL ~0 dB (vs. 1~3 dB, more for TE/TM only)

• Needs cleaved facet, mode-size adaptor 

• Challenging to probe at wafer-level

Wafer-level edge coupling (multi-port)

optimizing both accuracy and efficiency

Wafer-level edge coupling

EXFO’s multi-port edge coupling on wafer
 

• Fiber-array periscope configuration (4~32x ports)

• Best accuracy, nanometer resolution & repeatability 

• Wafer-level testing - Saving time & cost vs singulated dies

• Edge-coupling - Low dependency in IL, bandwidth & PDL

• Multi-port for efficient parallel testing, phase arrays, more

Trench <100 µm

OPTICAL COUPLING FOR WAFER-LEVEL TESTING



SCALABLE PROBE STATIONS 

FROM WAFER TO SINGLE DIE

OPAL EC
Wafer testing

(up to Ø 300mm)

OPAL MD
Multi-die testing

(100x100 mm²)

OPAL SD
Single-die testing

(50x50 mm²)

Modular 
design

Up to 4x Optical and 

Electrical probes.

Scalable SD, MD 

to EC.

Multi-port
wafer-level 

edge coupling 
+ surface 
coupling.

Automated 
stations 

with dedicated 
PIC software.

All form 
factors

300mm wafer, bar, 

single & multiple 

dies.

Stretch-tape.

Photonics West
Booth 5317
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OVERCOME OPTICAL TESTING CHALLENGES 
HIGH-PERFORMANCE SPECTRAL TESTING

High Q-factor Ring Resonators

testing challenges

• Wavelength range C+L bands

• High resolution, needing < 0.1 pm

• Large power dynamic range > 60 dB

• Power contrast tracking 10 dB/pm

• Speed and repeatability

Limited dynamic range and resolution
>1,000,000 

Q-factor

Stitching

Artefact

EXFO component 

test platform

High-performance testing 

for Ring Resonators

>70dB dynamic range and 20fm resolution

• Femtometer resolution 20 fm

• > 70 dB dynamic range in a single scan

• 200 nm/s scan speed

• Slope tracking 10 dB/pm, 100 nm/s

• Support > 6,000,000 Q-factor (future-proof)

20fm

1pm

PIC Magazine 

2024/1

DUT Q-factor

6,000,000
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HIGH-PERFORMANCE COMPONENT

TEST PLATFORM (CTP)

PIC DUTFemtometer
resolution

20 fm

Dynamic
range

> 70 dB

Scan
speed

200 nm/s

Full-band

1240 nm ~ 
1680 nm

Combine all advanced testing capabilities within a single platform.

Large port 
count

96 ports

λ (nm) 

IL
, 
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Photonics West
Booth 5317



SINGLE TEST PLATFORM - ENABLING VOLUME 
CHARACTERIZATION & PRODUCTION

• PIC focused SW, multi-user single database

• Smart test plans, python script manager

• Automated from CAD file to analysis

• Flexible and scalable, EXFO or third-party

• Big data, AI / ML to reduce tests

Wafer CAD files

Chip parameters

Test plans

Single test platform (from design to production)
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Integration + Control + Automation



NEXT STEP – PIC TRANSCEIVER ECOSYSTEM

PIC testing Optics and Module testing Traffic and System testing

Supports one PIC transceiver ecosystem, from Lab-to-Fab, Fab-to-Live
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DEMO VIDEO OF AN INTEGRATED PIC TEST STATION

Very fast alignment with the highest accuracy and repeatability to ensure overall test efficiency! 



CONCLUSIONS

12

01 AI is driving PIC from prototypes to production and the industry needs 

efficient testing to characterize and validate large batches of wafers.

02 Wafer-level edge-coupling and high-performance testing are critical to 

efficiently identify KGD and ensure quality starting from the wafer level.

03
A single software interface provides an automated flow from CAD files to 

analysis and offers scalability and flexibility to integrate different probes 

and instruments to support more complex and volume PIC testing.

EXFO solutions support the entire lifecycle of new technology 

development and introduction from lab-to-live. 

04
AI and machine learning can be used to predict and skip bad circuits to 

optimize test time and save costs throughout the entire ecosystem.



THANK YOU!
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LEO Y. LIN, MDR Business Unit

leo.lin@exfo.com
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PIC MARKET AND TECHNOLOGY TRENDS

• RAPID GROWTH, STRONGLY DRIVEN 

BY AI & DATACOM

• HYBRID INTEGRATION, HIGHER 

COMPLEXITY IN PIC DESIGNS

• GETTING READY TO MOVE FROM 

PROTOTYPES TO PRODUCTION
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