Use of Resource Sharing Techniques
to Increase Parallel Test and Test
Coverage in Wafer Test



Motivation

e With increasing test times/DUT and die per wafer, test
time/wafer and test cost were increasing

e DFT and TRE were developed to enable higher parallel
test



Introduction

e Test Resource Enhancement = TRE

e Advanced TRE



Signal TRE - Principle

X4 Shared Control



Signal TRE — Things to consider

e TRE impacts the signal integrity (rise time, etc.)




Signal TRE — Things to consider

e Dead soldiers are impacting signal waveform




Signal TRE — Things to consider

e Strategies to minimize dead soldier yield loss:






A-TRE: Power Supplies

PPS Force PPS Sense
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A-TRE: DC-Signals

DC-Driver or PMU
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A-TRE: DC-Signals

DC-Driver or PMU

- ]
- [ ] [ J [ ]
. ] . . ] " N ]
IS - - A - A N N



A-TRE: DC-Signals
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A-TRE: AC-Signals

HF Driver
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A-TRE: 1/0-Signals
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Design For Test/DFT

e DFT and TRE were developed to increase parallel test
e DFT- examples:

e Tradeoffs: Die area, yield, test time impact, time to
market



Typical Application: DRAM

11111



Typical Application: Flash




A-TRE for SOC

e Run for high parallel test just starting - may not be
possible for all applications due to tester limitations

e Technology developed for DRAM/Flash can be used for
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A-TRE Components

e Requirements:

e Typical components used:



Roy’s Law

The number of switches on a probe card
doubles every second year.



How to control A-TRE?

Driver

TESTER

A-TRE
Controller




Guiding Principle of TRE

e Start with your testing problem

e |n case there is a shortage of resources or capability
what can be done to overcome this shortage?

e On the probe card you have the flexibility to boost
your tester performance and overcome its limitations



Achievements
e Typical high end cards for DRAM



Summary

TRE and Advanced TRE have been developed to extend
test capability for higher parallel test and increasing
test coverage

Today high volume production test of most DRAM and

NAND Flash is using a combination of TRE, A-TRE and
DFT

Other application can also profit from using the
methods developed

Many things are possible on a probe card to respond to
changing device test requirements.
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