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Extremely short spring probe and socket body

AJ Park
IWIN Co., Ltd

Introduction

» Test industry is in dire need of a “Test Pin” with higher
electrical performance to serve Semiconductor industry as
CLK rates (GHz) improves 10 times faster every 10 years.

» Few high performance pins currently available are very
expensive and only good for limited cycles and wider pitches.

Extremely short Spring Probes by stamping
Test Height Under 1mm

0.97 mm 0.97 mm

% 0.67 mm

0.67 mm
total thickness
of two plates

0.67 HPSP28080F1-02, spring probe pin
0.67 mm test height, Gold plated Be Cu
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Case study with HPSP33125C4
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S11 magnitude (f) for the thru
measurement into a 50 ohm probe

Mechanical Specifications
Pin test height : 0.97 mm

Contact spring force : 19 gF / 0.28 mm

Recommend stroke : PKG 0.23 mm / PCB 0.05 mm
Life cycle : Standard 100,000 (can be increased)

Electrical Specifications
Contact resistance : < 50 miliohm
Insertion loss : - 1.0 dB @ over 40 GHz
Self inductance : 0.38 nH

[ _— ) Currentrating : 2.5 A
0 — ]
. = Cornel] Edge | Field
g -3 Delay 6.9 6.3 6.0 ps
5 e amer Risetime open 27 27 | 285 | ps
w '*Ei?de L Risetime Short 31.5 30 28.5 ps
7 Risetime thru, 50Q | 30 285 | 28,5 | ps
R " . e e Insertion loss (1DB)| 27.1 | >40 | >40 | GHz
L f[GHz] Insertion loss (3DB)| >40 [ >40 | >40 | GHz
Insertion loss S21 (f) VSWR(2:1) >40 | >40 | >40 | GHz
=2 PI1 equivalent circuit component values
R — (Inductance)
7S
% 03 Site |Cg=C1=C2 L1 R4
o2 Corner | 0.013pF | 0.45nH 300 Ohms
01 Edge | 0.017pF | 0.40nH | 500 Ohms
U.Ouo 5.0 100 150 20,0 Field 0.112 pF 0.36 nH 500 Ohms
e Diagonal | 0.112 pF | 0.36 nH 500 Ohms

C(f) for the Open circuited signal pin
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Case study with HPSP33125C4

Mutual component values ( Capacitance )

Site Cm M
Corner 0.021 pF 0.156 nH
Edge 0.019 pF 0.110 nH
Field 0.018 pF 0.071 nH
Diagonal 0.006 pF 0.021 nH
Transmission line equivalent circuit values
Site Z0 td
Corner 58.2Q 6.9 ps
Edge 55.4 Q 6.3 ps
Field 54.1 Q 6.0 ps
. R4 R4
Smith chart for the A
(Rs) -
thru measurement —= %_ —] 3 3) Rs) | T J §
into a 50 ohm Probe c1] L — —

|C2 =
Lumped element SPICE model

Transmission line model

Resistance vs Cycles(n=20)
L —— AVE(Approximate value) I
I R 1

MAX : 172 mQ

MIN : 19 mQ

300,000 400,000

Cycle

1 100,000 200,000 500,000

Test condition

Cycle number : 500,000 times
Contacted electrode: Au plated
Resistance measurement:
Every 1000 times

Stroke: 0.28 mm

(Pre-stroke : 0.05 mm)

Summaries and the next plan

* 0.67 mm test height proven Cres less then 54 milliohm, Spring force 19
grams, Current carrying 2.2 A, Mechanical touch down 300,000 times.

Insertion loss, return loss, capacitance, inductance data not available due
to no testing equipment available good for 80 GHz.

0.5 mm test height pin was already introduced to “Reputed company-A”,
the pins demonstrated high performance and long life, but not good for
elimination of contamination coming out from chips to be tested.
Investigating ideas to make shorter from 0.67 mm to 0.5 mm test height.
Auto pin assembly machine for 0.97 mm test height is available, but need
to develop the machine for 0.67 mm test height pin for cost management.
Piece parts made of Be-Cu, and made by stamping.
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