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A Demongtration of the EDA Link Concept

The device was a NVIDIA 0.13?m graphics processor
with 80M transistors

25 Device tested on Automated Test Equipment (ATE)
- Passing at < 50MHZ clock frequency

- Faliling at > 50MHZ
- One or more failures were detected
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Tester Results

£r1t nhbr|cycle number |pinnamne
1 110899 [pciadl
2 110900 [pziadl
3 1316300 |pziadl

2<Tester results identified the pins where the failures
were occurring
2sTester cycle numbers for the failure were identified
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Failing Flip-Flopsin SCAN Chain

===== gapture cycle 109205 capture IZc =cl 0 capture Idc =cl 0 wglPattern#?6

110899 261690 Pei ad[1] 1|0 tpsOBSERVE F 2122
110900 261691 Poi ad[1] 1|0 tps0OBSERVE F 2123

===== gapture cycle 1314605 capture I2c =cl 0 capture lZc_=cl 0 wglPatterntili
1316300 313-1691 Pei ad[1] 1|0 tpsOBSERVE F 2123

m A script converted the failing pin and cycle information
to the failing flip flops: ScanFlip Flops 2122, 2123

e credence

RN 10/2005



Fault Diagnosis
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Cmd  Bave log Inerease  Decrease Clow GEy || Zmin ZmDut ImAesel ImFll | ImTool | Aefesh  Selop Show  Hide  deagyme GEW

St g | hetList | Euid DRC | GuRITAy | HIFG | I:Dm.'f\e::-l Wiite Fat | SnUiRI0n | Fautt Sim | Sy | Do S | ErE |

Failing
| Flip-Flops

Lp e sSeas '.-;l_e--"x alaga/UTIe (AL5025T) HOR (R0TITHLTH) |
ED I (#111-100-000) S5144442-tp EITRNY =y
i I (e0Q0-000-000) 5150380
0 (#000-011-111) 5151204 fepMar feaStpasts_stage AULREIESED =1
T —lﬂ

Loa [ Hetory | Evcrarvamings |

TEST: |

Pescly Hutipks Fiardgrries Pin Ciaks: Disboog e Desds i | DRC T
| A

® Information related to failure(s) was used in fault diagnosis process

& Synopsys TetraMAX and Cadence Encounter Test Diagnostics were
used

& A stuck-at fault model was used since pure transition-type models are
too time consuming to run
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TetraMAX and Encounter Test Results

TEST:» run diaghosis templssdclks Idc =cl0 8 0. tmax
Diagnosis summary for failure file templssi2clki I2c =10 8 0. tnmax

#failing pattern==2,

fdefect==1. #Funezplained fail==0, CPU=217013. 44

Fault candidates for defect 1: #failing patterns_explained=2

Warning:

Fault candidates will cause pas=sing patterns to fail. (M452)

val

code  pin_pathhnamne (module _name)

zal
zal
=zal
zal

D5 tpsUe375-Y (BUFE4)
S tpsUe375 -4 (BUFE4)
= tpsUE378-Y {CLEEUFXSTH)
— tpsUE37874 {CLEEUFXSTH)

TetraMAX

0SAl 70048720 40216667 | tp.Ue378.I0.01
+ 70048719 tp. U63753 .10 A0
0SAl 70048708 40216661 | tp. U6e375.I0.01
+ 70048707 tp. U6375 .10 A0

nv_top. TP .CLEBUFE3TH . BUF werilogPrim
nv_top. TP .BUF{4 BUF_werilogPrim

Encounter Test Diagnostics

®m Fault diagnosis identified gates likely to have caused failure

®m 2 buffers U6375 and U6378
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Probe the Clock to Establish a Reference
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The Histogram is Converted to a Logic Waveform

Histoqgrams

----------------------------------------------------------------------------------------------------------------
efdliv: 10 nE
I S S S ! ! ! ! ! I S P

-----------------------------------------------------------------

-------- N CorversonOf =T

Qonstraints Loops Bun fnalyze Report Help

-------- . L CIOCk tO LOgiC =
EENERE R, |\ cform B oo o s

Show Hide Analyze GSY

i Cumpressl Write Pat. | Simulatinnl Fault Sim Exit ”

analyze | Diagnosis

------------------------------------------------------------------------------------------------------------------------------------------

__________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________
——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

: : : : : : : | : : : : : : z

i i i i i i i 1 i i i i i i
I I I I I I I | I I I I I I
I I I I I I I | I I I I I I
i i i i i i i 1 i i i i i i
I I I I I I I | I I I I I I
__________________________________________________________________________________________________________________________________________ ¥
T T T T T T T 1 T T T T T ¥
I I I I I I I | I I I I I I
i i i i i i i 1 i i i i i i i
I I I I I I I | I I I I I I
I I I I I I I | I I I I I I

Pin Data: None|_| Stop || Bl | 'DRE I Test
..........................................................................................................................................

A T T T T O O M O ]

RN 10/2005




Next, Probe the Céll Indicated by ATPG

ile Edit Wiew Meflist Rules Scan Primitives Faults Patterns Buses Constraints Loops Bun &nalyze Report Help
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Begin Binary Search on Cell U2689
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Continue Binary Search on Cell U9448
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Check Other Cells Driven by Buffer
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Probe the AND Gate U4501

Eile Edit ¥iew Meflist Rules Scan Primitives Faults Patterns Buses Constraints Loops Bun analyze Report Help
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The Signal at the AND Gate is Good

..... _ Good Signal %
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Final Analysis for the Failing Net

1=l
1

(1563.530, 1734.015) Select = 0
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NOR gates
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Future: Designto Test in Designer’s Domain

== EDA Fault Test

Failures

lbatahasu;] Diagnosis
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ol J: cvcle numbe | pinnane
110899 |poiadl
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Failure
Located
Signals as Waveforms
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