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Overview
• Background on Paliney® 35 alloy design
• Objectives of the current study
• Package test opportunities with PT&K PEMS probes
• Opportunities for new Nidec wire probes
• Discussion of probe performance trends
• Summary & next steps
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Background – Alloy Design
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• Introduced Paliney 35 alloy with 
33% IACS in 2025

• Prior work emphasized testing of:
• Thermal stability
• Current carrying capacity of wire
• Formability
• Production-scale property data
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Background – Alloy Design
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Paliney 25†

• 200 ksi UTS
• 19% elong.
• 27% IACS
• HK 400

Paliney 35‡

• 200 ksi UTS
• 24% elong.
• 33% IACS
• HK 350

• Multiple cold work 
& anneal steps for 
casting 
breakdown

• Wire drawing and 
strand annealing

• Age hardening 
heat treatment, 
optimized per 
form (spooled wire 
vs. cut lengths)

• Compositions 
based on Pd-Ag-
Cu-Re

• Three-phase 
structure
• FCC disordered 

solid solution
• CsCl-type long 

range order
• HCP Re-based

† US Patent 10,385,424
‡ US Patent Pending
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Objectives of this Work
• Compile collaborative Paliney 35 alloy test data on PEMS and 

cobra wire probe geometries
• Analyze new material performance vs. baselines
• Determine if new alloy will enable new probe, probe card, 

and/or socket designs
• Interpret probe performance through a materials science lens
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PEMS (Press Engineering Mechanical System)
• Manufactured by precision press and tooling
• Preserves monolithic alloy electrical and physical 

properties 
• Suitable for testing increasingly miniaturized 

circuits

MEMS (Micro-ElectroMechanical Systems)
• Multilayer structures that can deteriorate 

rapidly 
• Suffer in high- and low-temperature testing 

applications
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Background – PEMS Probes
The PEMS Probe was developed at PT&K to overcome limitations of MEMS probes:

PEMS:

vs.
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PEMS pins used in test:

• Wire diameter: 
0.003in (75.4µm)

• Total length: 3.5mm
• Materials : 

– Paliney 7 (P7)
– Paliney 25 (P25)
– Paliney 35 (P35)

• 20°C ambient
• n=5 replicates

Pin Force / Contact 
Resistance (CRES)/  
Current-Carrying 
Capacity (CCC) 
Tester:
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Methods – PEMS Probes
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Results – PEMS Probes

• Force-deflection 
behavior is 
similar for all 
tested materials 
in PEMS 
geometry

• CRES is very 
similar between 
P25 & P35 PEMS

• P25 & P35 CRES 
superior to P7

8Justice, Bowen, Nakamura, Kim



SWTest 35th Anniversary | Carlsbad CA, June 8 – 10, 2026  

Results – PEMS Probes
• Pin heights initially 

decrease, then vary within 
a fixed range of ±5µm

• Array height trends overlap 
significantly between all 
materials

• Dimensional stability is 
confirmed over 1M 
touchdowns for modern 
(P25, P35) and legacy (P7) 
PEMS pin materials
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Error bands = 95% confidence interval
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Results – PEMS Probes
• Both modern alloys—P25 and P35—

were confirmed to have higher CCC 
than legacy P7 alloy

• Expected vs. observed CCC 
increase from material data:

• Statistical significance of CCC 
increase from P25 to P35 could not 
be confirmed at n=5 replicates
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Alloy P25 P35 P35-P25Δ

Datasheet 197 A/mm2 230 A/mm2 + 16.8%

PEMS 1,570 mA 1,730 mA + 10.2%
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Methods – Wire Wafer Test Probes
Nidec performed a 1-million touchdown test with 
P35 and conventional Paliney H3C “cobra”-style 
wire probes:
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Condition Conditions

Prober UF3000

Chuck temp 150°C

OD
Ø125µm at 0 – 500k touchdowns

Ø90µm at 500k – 1M touchdowns

Criterion Spec Target

Alignment ±25um Variation from initial 
point: < 20µm

Planarity 38um < 50µm

Probe force - ±30% from initial value
Contact 

resistance - < 3Ω at initial

DUT side LGP

UGP

GF

0.15mm

1.1mm

0.75mm

3.9mm

0.29mm

Probe pitch

LGP
thickness

Space

UGP
thickness

0.086mm
LGP hole size

0.111mm
UGP hole size
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Results – Wire Wafer Test Probes

The magnitude of positional change is equivalent between materials
12Justice, Bowen, Nakamura, Kim

Beginning state Finish state

Paliney

35

Paliney

H3C

Δ Position
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Results – Wire Wafer Test Probes

P35 and H3C materials exhibit qualitatively similar CRES variation and 
debris accumulation after prolonged use 
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Paliney 35

Paliney H3C

Initial Condition CRES Final Condition CRES

Paliney 35

Paliney H3C

Visual Final Condition
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Results – Wire Wafer Test Probes
• Both modern alloys—P25 and 

P35—were confirmed to have 
higher CCC than legacy H3C alloy

• At n=8, CCC increase from P25 to 
P35 was statistically significant

• Expected vs. observed CCC 
increase from material data:
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Alloy P25 P35 P35-P25Δ

Datasheet 197 A/mm2 230 A/mm2 + 16.8%

Cobra 1,500 mA 1,575 mA + 5.0%
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Discussion – Probe CCC

• Increases in CCC are 
observed

• Magnitude of the increase 
less than expected for the  
cobra-style probes studied

• Hypothesis: plastic 
deformation of the material 
during probe manufacturing 
may reduce CCC benefit of 
the new alloy
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Alloy P25 P35 P35-P25Δ

Datasheet 197 A/mm2 230 A/mm2 + 16.8%

PEMS 1,570 mA 1,730 mA + 10.2%

Cobra 1,500 mA 1,575 mA + 5.0%

Deformed 
areas
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Results – Deformation effects
• Performed additional cold wire 

drawing of age hardened P25 and 
P35 wires from Ø0.009 to 0.0055 
in, then measured electrical 
conductivity

• 35% of conductivity 
improvement of P35 over P25 is 
lost at maximum area reduction

• This is a plausible explanation 
for diminished CCC returns in 
cobra probes
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Summary
• PT&K PEMS conclusion: 

– P35 showed the highest average value of 1,730 mA, making it 
the most suitable material for high-current socket applications.

• Nidec wire probe conclusion: 
– Paliney 35 can be used as probe material.  
– Using Paliney 35 should improve burned probe issues.

• Deringer-Ney conclusions:
– The new Paliney 35 alloy is expected to enable new probe, 

socket, and probe card designs based on the feedback.  
– A diminished CCC benefit of P35 vs. P25 cobra probes of ~5% 

actual vs. ~17% predicted was observed.
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Follow-On Work
• Collect additional lifetime test data to build statistically 

robust comparisons between legacy and modern alloys
• Review mechanism of Paliney 35 CCC decrease after area 

reduction in more detail.  Is it:
– Disordering of the age hardened material?  
– Distortion of the ordered superlattice?  
– Some other effect?

• Test additional probe designs to optimize CCC and probe 
force balance per application requirement
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