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Development of 121 pins/mm High Density Probe Card using Micro-spring
Architecture

algg' Zejn'e
(Chul Hong Min' and Tae Seon Kim"?)

Abstract

Recently, novel MEMS probe cards can support reliable wafer level chip test with high density

probing capacity. However, manufacturing cost and process complexity are crucial weak points for low

cost mass production. To overcome these limitations, we have developed micro spring structured

MEMS probe card. For fabrication of micro spring module, a wire bonder and electrolytic polished gold

wires

are used. In this case, stringent tension force control is essential to guarantee the low level

contact resistance of micro spring for reliable probing performance. For this, relation between tension
force of fabricated probe card and contact resistance is characterized. Compare to conventional probe

cards, developed MEMS probe card requires fewer fabrication steps and it can be manufactured with

lower cost than other MEMS probe cards. Also, due to the small contact scratch patterns, we expect

that it can be applied to bumping types chip test which require higher probing density.
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Fig. 1. Sectional view of proposed MEMS
probe card.
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Fig. 2. Relation between width of hole bottom
and mask opening width.
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Fabrication process for wafer substrate
of proposed MEMS probe card.
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Fig. 4. Fabricated wafer substrate for proposed

MEMS probe card.
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Fig. 5. Fabrication process of micro spring for
proposed MEMS probe card.
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Fig. 6. Probe needle fabrication flow.
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Table 1. Electro plating solution conditions for
micro spring.
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A B (NiSOs) 240 g/ ¢
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Micro spring of proposed MEMS probe
card.
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Table 2. Parameter ranges for tension force test.

Parameter Range Step Units
Shift (S) 1~2 0.5 mn
Diameter (D) 40, 60 - m
Overdrive (O.D) 10~120 10 (m
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Fig. 8. Tension force measurement system of
micro spring.
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Fig. 10. Tension force and contact resistance
measurement result by the change of
micro spring variables.
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Fig. 11. Measurement result of micro spring
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