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Development and Characterization of Vertical Type Probe Card
for High Density Probing Test

a™g Zefju'
(Chul Hong Min' and Tae Seon Kim'®)

Abstract

As an increase of chip complexity and level of chip integration, chip input/output (I/O) pad pitches
are also drastically reduced. With arrival of high complexity SoC (System on Chip) and SiP (System
in Package) products, conventional horizontal type probe card showed its limitation on probing density
for wafer level test. To enhance probing density, we proposed new vertical type probe card that has
the 70 tm probe needle with tungsten wire in 80 gm micro-drilled hole in ceramic hoard. To minimize
alignment error, micro-drilling conditions are optimized and epoxy-hardening conditions are also
optimized to minimize planarity changes. To apply wafer level test for target devices (T5365 256M
SDRAM), designed probe card was characterized by probe needle tension for test, contact resistance
measurement, leakage current measurement and the planarity test. Compare to conventional probe card
with minimum pitch of 50~125 m and 2 € of average contact resistance, designed probe card showed
only 22 um of minimum pitch and 1.5 © of average contact resistance. And also, with the nature of
vertical probing style, it showed comparably small contact scratch and it can be applied to bumping
type chip test.
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Fig. 1. Sectional view of proposed vertical type
probe card.
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Unit [mm]

* Probe needle
* Diameter 0.07

+ Ceramic

+ Position error

= 0,0092

22 H go| ddeat Algdeld A
. Simulation result of probe tip alignment

error.
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Table 1. Drilling conditions for ceramic board.

Drilling parameter GIE= Condition
EA7(A %) 0.08 mm
VEE A 1.2 mm

CNC Z21% G83(G99)

T S Hy (S) 10,000 rpm
FE % (R) 0.2 mm
R Q) 1.0 mn

olFEHE (F) 50 mm/min
A air

i

Ceramic board

Probe needle

»

a# 3.
Fig. 3. Insertion process of probe module.
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Fig. 4. Planarity changes caused by epoxy

shrink.
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Fig. 5. Condition of epoxy hardening.
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Table 2. Parameter ranges for tension force test.

Parameter Range Units
Hight (H) 8~12 mm
Shift (S) 5~7 nm
Diameter (D) 70 um
Overdrive (0O.D) 10~250 m
Tension forceqg)
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Fig. 6. Plots of relation between O.D and
tension force.
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