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Part 2: High Volume Microprocessor Test Requirements

1/0 data rate (GT/s)
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Functional vector memory (M-vectors per pin
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Slow speed scan / DFT, source
synchronous, clock forwarding,

Slow speed scan / DFT, clock forwarded,
clock embedded

16128

200 200 300 300 300 300 300
300 300 300 300 300 300 300
1-6 1-6 1-6 1-4 1-4 1-3 1-3
0.6-2.0 | 0.6-2.0 | 0.6-20 | 0.6-12 | 0.6-12 | 0.6-12 | 0.6-12
64-256 | 64-256 | 64-512 | 64-512 | 64-512 | 64-512 | 64-1024
16-128 | 16-256 | 16-256 | 16-256 | 16-256 | 16-512
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2-2. ITRS 2005
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2-3. ITRS 2005
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— ATPG: Automatic Test Pattern Generation
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" 3.1 ITRS2005 €

@® S0C
Table25a System on Chip Test Requirements—Near-term Years 1TRS2005

Year of Production 2005 2006 2007 2008 2009 2010 2011 2012 2013
DRAM ¥ Pitch (nm) (contacted) 80 70 65 57 50 45 40 36 32
MPU/ASIC Metal 1 (M1) ¥ Pitch 9% 78 68 59 52 45 40 36 32
(nm)(contacted)
MPU Physical Gate Length (nm) 32 28 25 22 20 1¢ 2005
Embedded Cores: Logic — Random Pattern Logic BIST 1000 J«
Area investment beyond scan (%) [2] 3.1 3.1 3.1 3.1 3.1 3. DFM
Embedded Cores: Logic — Compressed Deterministic Pattern Test
Area investment beyond scan (%) [3] 1.1 1.2 1.3 1.4 15 1.
Test pattern length (number of ‘
captures) [4] 1.0 1.3 1.6 2.0 25 3. 100 J
E';Ist pattern length compression ratio 10 14 20 31 52 9
Test
= 9 1RJ2004
Area 10 V
(Ko y f

Area Investment for

BIST, Compressed test, Memory
1 1 1 1 1 1

Test pattern length & volume 1
2005 2006 2007 2008 2009 2010 2011 2012 2013
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— Infrastructure IP

— At-Speed Test
. ( )

DFx

. i DFT: Design for Testability
— Statistical Test, Adaptive Test |y pesign for vield

» Go/NoGo

DFD: Design for Debug,
Design for Diagnosis
DFR: Design for Reliability
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® At-Speed Test
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ATE

-1. ITRS2005
e \WLBlI Wafer Level Burn In)

2003 WLBI

¢ SiP MCM KGD

¢
2004 ITRS

Dec. 2004 ITRS Tokyo

WLBI Request from Device Makers

ITRS 1. Burn-in Needs Increase as Device Performance and
Design Rule Progresses
Process Miniaturization and New Material Introduction
Increase Initial Failure
Difficulty of Initial Failure Screening by Voltage Due to
Power Voltage Fall
2. KGD (Known Good Die) Needs Increase with Diversification of

Mount Type, SiP, WLCSP, Flip Chip Mounting
. . 3. Cost Merit of Full Wafer Contact Burn-i
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ITRS2005 WLBI

WLBI SEAJ/STRJ Burn-in ITRS
T - . Fiuar tem [Cang turn
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Burn-in ITRS2005

Wafer Level Burn-In 2005 2006 2007 2008 2009 2010 2011 2012 2013
Maximum Burn-in Temp.(deg.C) 15043 15043 17543 17543 17543 1753 17543 175423 1753
Contactor - LOC (ex. Comm. Mem.)

Minimum Pad Pitch(jam) 80 80 65 65 65 65 65 65 65
Minimum Pad Size(jam) 60 60 50 50 50 50 50 50 50
Max.Num.of Probe 70k 70k 70k 70k 70k 70k 70k 70k 70k
Contactor - Peripheral, Area Array (ex. SoC)

Minimum Pad Pitch(jam) 100 100 100 80 80 80 80 80 80
Minimum Pad Size(jam) 45 40 40 35 35 35 35 30 30
Max.Num.of Probe 125k 125k 150k 150k 150k 150k 150k 150k 150k
P Ross RN RY - 10 10 10 10 10 20 20 20 20
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