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Content

 Salland Engineering at-a-glance
* More-than-Moore & Production Testing
* Examples of (Wafer) Testing Methods for MEMS & Photonics
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Salland Engineering at a glance

Fast & qualified new product introduction Industrialization of your test solutions

ATE
Instrument
Solutions

Test
Application
Solutions

Analog and
PXI(e)
Bench Test
Solutions

Production
Test & NPI/PE
services

.......

P
e

s, APPLICOS

a SALLAND Engineering Company

Production test from pilot runs to high volume High precision analog solutions for T&M and ATE
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Baseline CMOS: CPU, Memory, Logic

130nm
90nm
65nm
45nm
32nm

22nm

Two Flavors of Silicon Based Devices

More than Moore: Diversification C

Non-digital content
System-in-package

Information
Processing

Digital content
System-on-chip
(SoC)
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SBD Product
Development Foundry

Selection

.

Feasibility

concepts

Functional
Requirements

Process Pilot

Development PV > Production

e System
* Foundry

[ e
HEW BESBe s e B

o BENCHTOP
(lab-in-a-box)

IC: (Early) Silicon Qualification
Non-IC: Device Characterization

© warer LEVEL

o St databts m}mu\

DESIGN TOOL CONNECTION

Yole Development CEO on MEMS: “One product, one process, one ackage.”
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Example: Photonic Multichip Laser

Cost per module CB

No wafer test: Wafer test:
Cost per module Cost per module
- Connectorized Ce +C Ce+ Cr + Y,
I Fiber Array Unit Fz B cFTB K
mmm -
SiN _ 3 . .
Foundry . YieldYB )

Yield each wafer: YF

Cost per die-pair: CF

- / — ub-um
I — 1 assembly
mmm .

Butterfly Packaging

InP Foundry %
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Reduction of cost per module with wafertest

KGD = Known Good Die, after wafertest

25 |
20

40% frontend yield 7

R = cost advantage KGD 60%
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M = # of chiplets

Y =yield frontend

Cy = cost backend (per module)

Unit cost reduction with KGD (x)

Cr = cost frontend (per die-set)
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Yole Development CEO on MEMS: “One
product, one process, one package.”

Functional iy SBD Feasibility
Requirements R&D R

- Proto - Process PIIOt. = Production
types Development Production

MORE MOORE MORE THAN MOORE (MEMS)
Process-level testing Product-level testing Process-level testing Product-level testing
PCM: Process Control Modules Wafer and/or Final Test PCMs are impractical Use it also for Process Monitoring

L4
.

IC BUILDING BLOCKS

MONITORS THE PCM
FRONTEND & TESTING
UPDATES THE IC
DESIGN PACKAGES

* No universal MEMS building
blocks

* PCMs are uneconomical per
single product

INFORMS DOWNSTREAM PROCESSES
“Known Good Die”

ANY WAFER
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Yole Development CEO on MEMS: “One
product, one process, one package.”

Functional
Requirements

MORE MOORE

Process-level testing
PCM: Process Control Modules

L4
.

IC BUILDING BLOCKS

MONITORS THE PCM
FRONTEND & TESTING
UPDATES THE IC
DESIGN PACKAGES

ANY WAFER

FRONTEND

ASSEMBLY

BACKEND

Feasibility

SBD
- . m
. ?Zzt:dry

Product-level testing
Wafer and/or Final Test

INFORMS DOWNSTREAM PROCESSES
“Known Good Die”

Pilot
Production

Process

= Production
Development

MORE THAN MOORE (PHOTONICS)

Process-level testing

On diced chips... Product-level testing

Combined electro-optical probing needed
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* Fast Wavelength scan on Through and Drop
ports of Ring Resonator.

* Electro-Optical Test to characterize
Extinction Ratio, Linewidth, Free Spectral
Range and electrical power required to shift
1FSR.
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E Example: Photonic Wafer Probing

vy
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Trench
coupling

100-150um

80-100um




ims Example: Photonic
— Wafer Probing

Electrical I/O

oooooo

W ;%:em - E Optical I/O

oooooo

S

* Quick exchange of probes and probe cards
* Probecard cutouts for optical probing




xample: Wafer Testing of a Flow Sensor

50 Die Selection

TP Resistance
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WAFER TEST ELECTRICAL WAFERMAPS DATA REDUCTION (11 -> 4 PARAMS)
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(“mondriaan” maps)

NO CORRELATION FOUND
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DATAFITTING & PARAMETRISATION
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Model-Based Testing Approach for MEMS/Photonics

CONTACT PROBING NON-CONTACT PROBING SBD MODELS
- Electrical - Visual - FEM Databases
- Optical/Photonic - Thermography - Inverse Calculations
- Mechanical - 3D Interference - Process Models & Parameters
- Fluidic - Reflectometry

H1 Resistance 580
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300 i : o {sa0
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T
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0 200 400 600 800
X px 460

UNDERLYING PHYSICS
- Data Processing
- Data Visualization
- Machine Learning & Patterns
- Inference of Die Quality
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Questions?
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