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Enhancement of Simulation Correlation in Pogo Pin Socket
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Abstract

Pogo-pin sockets are widely used in semiconductor testing due to their ability to accommodate large-area semiconductor packages
and their short pad spacing. Therefore, analyzing the signal transmission characteristics of pogo-pin sockets is becoming increasingly
important. During the analysis, the correlation between the measurement and simulation results was compromised. In this study, variables
were set to model the measurement environment in a similar manner. These variables were applied to the simulation by reflecting the
actual measurement results and the validated theoretical model. The simulation with the variables was shown to have an improved corre-
lation as compared with the design-based simulation, and the results of the simulation with and without the variables were analyzed
and compared with the measurements to verify the effectiveness of the improvement in correlation.
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Fig. 1. Flowchart for signal
of pogo pin socket.
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Fig. 2. Test fixture for pogo pin socket measurement.
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Table 1. Material properties used in the design-based simu-

lation.
Component | Material Property Value
Pattern | Copper Conductivity 5.8x107 (S/m)
) ) Relative permittivity 425
Dielectric | FR402
PCB Loss tangent 0.015
) ) | Relative permittivity 39
Via filling | PSR ink
Loss tangent 0.02
) Ceramic | Relative permittivity 3.5
Socket housing
peek Loss tangent 0.005

PSR: Photo solder resist.
PCB: Printed circuit board.
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Fig. 3. S-parameter measurement configuration for pogo pin
socket.

AA 719 Algd el el A8H A% X 13 Zrho]
F O9 33 7ol AAS FdT 2HE AZE Test
fixtureS ARt £ A9 71E AAe A
283t AH8-8 VNA(vector network analyzer)
sight®] P5008Bo]y. 54 Fub t 9> A& ©]
d st}

S AA 71k Al Ed o)) vale I 49 2t
A S 7S S0k St wYE] Wil S 71E
S ZA) v Th 18 4@ 2ol Ay &40 dutH
Ql A715 W sk 6 GHz - H 33 GHz S 7HA
o]y} A El = AL golg & o]q_

ok, I8 4b)s 2ol ¥hab A2 T AR YA
A 9T IS BAL + A5k 54 127 Gtz Bett
175 GHz 9] X F3o) A9 Apol7t & As &

@ % ek olRE 23 BAL Fal] 34 2349} 4

?ﬂ ZIgk Algg ol Aike ARdE GEE 7 il

1007



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 35, no. 12, December. 2024.

0.0

$21[dB]
L
1]
T

"""" Measurement S21
Design-based Simulation 521

-3.0 I I I ! 1 1 I
0 5 10 15 20 25 30 35 40

Frequency [GHz]
(@) 383 AA 719 AlEdolde Al &4
(a) Insertion loss of measurement and design-based simulation

-10

I
e
=

S11 & S22 [dB]
£

-40

""""" Measurement S11

-50 b ssseeses Measurement 522

= Design-based Simulation 811
= Design-based Simulation $22
-60 Il I Il 1 1 L L

0 5 10 15 20 25 30 35 40
Frequency [GHz]
(b) S8 AA 71wk AlEd ol e w4
(b) Return loss of measurement and design-based simulation
a8 4 £33 A9 s-aetve 54 Aot dA 7]
g Algdold A3 vl
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socket compared to design-based simulation results.
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Table 2. Dimension of the PCB used in each simulations.

Parameter Design-based | Variable-applied
(mm) (mm)
Copper thickness 0.035 0.061
GND pad | Connector side 2 2
outer radius | Pogo pin side 2.55 2.55
GND pad inner radius 1 1.019
SIG pad outer radius 0.4 0.321
GND-SIG via pitch 0.8 0.8
Via outer radius 0.2 0.2
Via inner radius 0.18 0.143
Dielctric thickness 0.8 0.8
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Table 3. RMS roughness of the measured PCB surface.

R (pm) | #1 ) #3 #4 45

Front side 1| 12239 | 11.809 | 12.423 | 12.574 | 11.86

Front side 2| 12.071 | 11.823 | 12.015 | 12252 | 11.777

Back side 1| 13.112 | 13.263 | 12.783 | 13.609 | 12.812

Back side 2| 13.051 | 13.176 | 12.802 | 13.214 | 12.662

Average 12618 | 12518 | 12506 | 12912 | 12278
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