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Background & Overview

ÅTest Challenge : Increasing number of ICs being developed incorporating high frequency & 

high current, creating tremendous integrated test solution challenges for test coverage & 

mechanical/electrical complexity requiring:

ïUp to 40 GHz Frequency

ïHigh Number of Probes 

ïGreater Number of RF Ports

ïIncreased Power Domains

ïLower Power Consumption

ïHigh Temperature Capability

2

ÅTest Solution: A unique & proven approach with a customizable MEMS 

probe -based, hybrid probe head, developed to meet the demanding test 

conditions of these mmWave , High -Speed, high power ICs. 

Note: Multiple Patents Pending
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Customizable Probe Design ²Assembly Example

MEMS Spring Snap - fit Fix

Various Tip Shapes
DUT Side Plunger 

PCB Side Plunger
Stable contact against 

Space Transformer

Inner Au -Plating  
Low Resistance

Electroforming Ni -Pipe
High Accuracy Inner/Outer Dia. 

Photo -Lithography Method
Flexible Spring design

by Exposure Data

H3C Plunger + Au -Plating  

ÅFlexible Pin Design: Force, Overdrive, 
Length & Tip Style for Application 
Optimization 

ÅOptional Rotation 

ÅReduced Probe Length

ÅSmall Probe Pitch

ÅConsistent Alignment, Planarity, Cres 
Increases Reliability, 1 st Pass Yield

ÅSingle pin replacement capability, 
reduced downtime of the hardware.

ÅAutomated Assembly

ïSoftware controlled modifications in probe 

design versus complex MEMS process 
deviations

Assembly

3Note: Multiple Patents Pending
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3D MEMS Hybrid Probe Card Design Concept
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Same probe 
force, stroke & 

length, only 
the diameter 
increases for 
higher CCC 

performance. 

Hybrid PH is developed 

with a combination of 

larger diameter probes for 

the signal high current pin 

& a smaller diameter non -

high current pin.

Flexibility of the probe is key.

Note: Multiple Patents Pending
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High Current & Non -high Current Pin Location Example

5

High current pin

Non-high current pin
Lower current supplies & grounds, I/O signals, utilities

Note: Multiple Patents Pending
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Hybrid Technology with Multi -MLO Design
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Substrate Top View Wafer Top View

The Hybrid technology demonstrated above is a 
multi-MLO design that can also use a package 

substrate with a skip to save on cost.

Note: Multiple Patents Pending
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BCF Probe Performance 
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ÅBCF measurements 

were performed on 

different parts of PH 

with hybrid probes to 

achieve the CCC 

requirement. 

ÅAll of the probes have 

consistent force at 

different OT after 

population in the PH.

P90 P120 P147

CCC 900mA 1200mA 1500mA

Note: Multiple Patents Pending
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CCC Measurement 
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Å CCC of the probe is measured as per ISMI standards, with the 20% reduction 
in force upon exposure to current will be CCC of the probe. 

Å CCC is measured by passing current for two minutes & then measuring the 
force after 10 seconds. 

ÅWith 20% reduction in force there will be a loss of contact so the probe will 
lose its robustness. 

Å As a result, CCC is a useful measure for comparing different technologies but is 
not recommended for determining maximum current levels when probing 
wafers.

P90 P120 P147

CCC 900mA 1200mA 1500mA


