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Why Test ?
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* Test Patterns
* Go/NoGo
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00101... Digital Circuit

* Exhaustive Testing
- 2%4 patterns

* 102°/100MHz = 10'2s
* => 5850 years
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Margin G
go.Pg- m.Pm>0 85%
0
no-go _ d5%
T sans répétiti 2n
No-Test Real-Test Ideal-Test
Y =85%
e =500 ppm
Pe = rule of 50

Pm = man. Cost/device
Pg = profit/d

Pt= test cost / vector
o.Pg- m.Pm
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Criteria to stop the test generation

=> Estimate how many faulty circuits not yet detected (e?)

go.Pg - m.Pm

€

0 T détermini sans répétiti

Criteria to optimize the test generation

=> Estimate how many faulty circuits are detected by each vector

go.Pg - m.Pm

go.Pg - m.Pm

T

Criteria to make circuit Testable

=> Propose circuit modifications
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Criteria to stop the test generation

=> Estimate how many faulty circuits not yet detected (e?)

Criteria to optimize the test generation

=> Estimate how many faulty circuits are detected by each vector

Criteria to make circuit Testable

=> Propose circuit modifications
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+ Variations ?
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Specification ?
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Specification ?

Deviations
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Specification ?

- Logic
- Timing

Specification ?

- Logic
- Timing
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Digital

Analog

Spots Large & Sc. Deviations Small & Syst.
Spots Large & Sc.
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Digital Analog
Defect Oriented Test| | Spec Oriented Test
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| Spot-Free Digital Circuit <=> In Specification |

For each possible spot Test Pattern
Compute a stimuli |:> List

that reveals its presence
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- 106 gates
* 106 nodes
- +10° S@0
* 10 S@1
| +2.10°vectors
*100Mhz

Spot <=> Fault Model

Physical Structure <=> Logical Structure
- Each Logic node S@0
- Each Logic node S@1
-TPG
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e — e —
Fault Simulator | Vi => (S@1, S@2, S@3,...)
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| Compute <=> ATPG
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* Desired e (Application)

* Desired FC%

S,

« Structural ATPG => Vectors

» Minimal number

FC 90%

*S@1=>81=(Ty;or T 0r Ty3 ...) |[S1 and S2 and S3 and ..

- S@2 => S2=(T,, OF Trp0r Ty ) | T=(Ty+T, +Ty) (T (T, +T,)
@ (T2 2207 Tp3 ...) e

T, T, T4+ T,T,T,
- S@3 => S3=(Ty; or Tyy 0r Ty, ...) S —
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* ATPG :
S@1=> Ty (np)
* Fault Simulation :
V; => (S@1, S@2, S@3, S@4 ...) (ok)

S S
|
g Q 81, 82,...., S

agop s P
90% (< =

- Compute Vector

¥ Random ATPG
ey
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@ Fault Simulation
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* Backward justification
® Conflict

* Backtrack

* Limited number Backtrack

*® Fault abandon
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0 T

Criteria to optimize the test generation

=> Estimate how many faulty circuits are detected by each vector

* ATPG / Backtrack
go.Pg - m.Pm

* FC < Desired FC (98%) |:> [ Design For Test

T * Modify the Structure
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Observability
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Pli POI

Sequential Logic

ATPG unfeasible
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Sequential Logic

o1

o1

go.Pg - m.Pm

T

Criteria to make circuit Testable

=> Propose circuit modifications
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Testabili Qh
Meas. L
R—
Testable
Circuit Descriptiol

— ATPG

Testable
Circuit Descriptiol Vector
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—Random Vectors
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Criteria to stop the test generation

=> Estimate how many faulty circuits not yet detected (e?)

FC=>e

Criteria to optimize the test generation

=> Estimate how many faulty circuits are detected by each vector

Fault simulation + ATPG

Criteria to make circuit Testable

=> Propose ciriuit modifications

DfT
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