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Abstract

In this study, we propose a method to design an optimal protection resistance value for preventing the accompanying short defects
of high-parallel DRAM (dynamic random access memory) probe cards. The effect on the protection resistance in the low-frequency probe
card RC circuit is verified. With the occurrence of a short defect in the probe card with 16 branches, the mathematical variation of
the DUT (device under test) voltage and signal increases depending on the value of the protection resistance. Thus, the optimal protection
resistance is selected. The transmission line characteristics are analyzed to derive the optimal protection resistance value of the probe
card at high frequency. Finally, the probe card using the H-branch topology at high frequency extracts the optimal resistance value and
acceptable range through simulation automation. Excellent signal integrity is verified for the circuit, which has an optimal protection
resistance value, by comparing the area in the eye diagram.
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Table 1. Time constant and bandwidth value of RC circuit
by protection resistance.

Protection resistor | 0 Q 100 Q | 200 Q | 500 Q

Time constant (7) | 50 ps 150 ps | 250 ps | 550 ps

Bandwidth 3.18 GHz| 1.06 GHz | 636 MHz | 289 MHz
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Fig. 9. A flowchart and schematic to derive Vg time

constant 7 and 7,, using circuit simulator.
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Fig. 10. Schematic of derivation of optimum protection

resistance of 16-branched H probe card.
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Table 6. Comparison of minimum resistance, threshold
voltage and input voltage margin.

Protection resistor 252 Q 328 Q 405 Q

Voltage 1.836 V 1.685 V 1.605 V
Threshold voltage 12V
Input voltage margin 145V

Isolation possibility | Possible Possible Possible
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Fig. 11. Eye diagram area comparison of optimum protection
resistance and arbitrary value at H-branch (400
Mbps).
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probe card.
Protection resistor | Height (V) | Width (ns)| Area
280 Q 0.343 1.225 | 0.2101
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365 Q 0.432 1412 | 0.3050
Nepor=2
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