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Introduction

Silicon Explosion

» Better, Smaller, Faster, Cheaper!

» Collect more data, store it, process it faster
 Oh and use less Power!

Need ways to develop cost effective test programs faster!
Biggest challenge?

Reducing person hours for program dev & testing in post Si
validation

Automation

Test provides an intelligent solution to reduce person hours and
reduce human intervention (errors, opp cost)

Test Automation Tool

Aims to provide best possible automation in program generation S LR
in the absence of tester tool ) L it N G
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Post Silicon Validation in Mfg Cycle

System Design &
Requirement Verification

Fabrication Wafer Tested I_Dig? (KTD)
Facility Processing (I Wafer Probe s Good Die? (KGD)

Critical for
Wafer Level Packaging
Adv Pkg (2.5D, 3D, SiP)
Chiplets
Heterogeneous

l-\ ration

Asse_n?bly Die ATE Sys_lt_(;rsnt (I;;avel .
Frerlli Packaging [N Final Test(s) On the rise — B
Product

Feed In only good parts!
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Test Program Development Flow

Pin Level

. ] (voltages and
Configuration @l cyrrentievels of

(pins,groups, waveforms)
ports, utility,

ganging) Timing Test Suite Test Flow

(complete (different test

(waveform and its setup in suites for @ Data Log
timing definition)

performing different

Primary Setup a test) parameters) .
(framed with Pattern

the help of : R
el (expected input Test Table .edl

feimea and output vector) (judgemen)tal
purpose

Test Method

Program instruments to Force & measure
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Why Test Automation?

Quick generation of primary setup files

Handle huge vector generation, ex)
memory chip fault detection algorithms for
memory

Cross portability in  production,
characterization and debug test flow

Analyze data log and the generate user
defined (textual & visual) formats
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Prototype Model of Test Automation

Cyclic process: updated based on the new requirement

Input
1. Pin list excel file

2. Primaries information
from datasheet

Output enhancement
Datalog file

Syntax,
Output file format, possible
errors in violation of syntax
format for each module as
per requirement

B TestConX

TestConX Workshop

Session 3

Appllcatlon Program development files
» Pin configuration

Level

Timing

Pattern

Test flow

Test table

VVVVYVYV

Output enhancement
csv log file
Stdf
edl|

Development
Requirement analysis for 4 Python coding
cd different tester platform |
<€
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Test Automation Ul

Select Prit e T T

Advantest Version

Ready to load test program
files from TestGeni

| AC_FLAT_BITOFF_TIME.bin
] FTX1_9240_CONFIGURATION.cfg
| FTX1.9240_LEVELlev
| FTX1.9240_m40C-25C-85C_REVOO1 tf
FTX1.9240_TESTTABLE.csv
| FTX1.9240_TIMING tim
oo toggg | FTX1.9240_VECTORS pmf

B B
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Glimpses of Test Automation Features

Customized vector memory calculation

Algorithmic vector - Datalog options
memory generation across multiple

industrial standards

Automation in @

creating primaries
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Steps in Automation for Primaries Generation

Select PinList file Browse
Converts excel file into a B
loadable pin config file A c

supported by tester tool Pin name PinType  Channel no
10E

1A1
1A2 1 Look in: D:\TEST_GENI

G Open File

Time reduction in feeding
. . . 1A3 1 L] My Computer B Multi-sitgaStatic.xlsx
pins for primary setup file e R user 8 murticicc AN

B single-site-
20E

2A1

Customizable with any
kind of pin info to tester
compatible pin config

Pin Name Pin number Channel Number Channel Number_2  Channel Number_3

2A2 aviiclr 32901 32002 32003

2A3 aviiclk 32904 32905 32906
aviZelr 33001 33002 33003

244 . avizclk L | 33004 | 33005 | 33006

1clr 10603 10402 10403

30E 1ck 10808 10404 10405

2clr 10501 10311 10312

3A1 3 2ck | f 10805 f 10414 f 10413

AUtO Va“dates input = 1aa | 10605 10406 10205

3A2 1 1qb 10702 10301 10305
B A 1ge | [ 10616 [ 10408 [ 10407
parameters in all possible 2A3 o tag 7 ©aests s [ oo
File name: 2qa | f 10608 f 10416 f 10415

aSpeCtS 3A4 ] 2g6 f 10705 f 10302 [ 10306

) - 2qce | [ 10802 [ 10309 [ 10308

. * =
1 Files of type: | Excel File (*.xls o T r 10512 r 10304 r 10307
vee T f 42901 f 22502 f 22505
441 10311 Utility 1 UTI804 uTI102 UTI104
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Automation in Creating Primary files

Defining Primaries in tester tools Smart GUI for defining primaries

SPECS
L
I,
W IH
Y
*OH

IO0T.

DESPINS OO

ot = WOC

wout fro rnog="77

icut_ <olampe roig=500

ilimit=500

t_m==41

offcurr=act

#oonnect  state= UNGEANES .
LEVELSET 1 "LEVSETl CONT" seec Nomo : [N °
PIMNS oont pins

1DEIALIAZ 1A

v Time reduction in test program development
v' Supports multi-tester platforms
v Avoids Manual syntax errors
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User Friendly Ul Primary File Generation

= Pin Configuration
+Home
+ Pin Type
+AVI64 to DPS
- Groups
i Ports
Utility Purpos
& Levels
Equal
Specifications

-~ Wave Table

Equations
- Specifications.
= Pattern
- Single Pattern(alivec.bin)
- Master Pattern
Fault Detecting Algo
i~ Legacy to 93K Patt
~Vector Memory Size
est Method
Test Table
Test Flow
Data Logging

I

TestConX Workshop

wavered vame: [

WAVETBLs:

® | Timing - PINS for Wavetable - gross_func

]

ross_func

Delete Rename

vvave ruiiis,

Available Pins/Groups:

OUTNO (10)
OUTN1 (10)
OUTN2 (10)
OUTN3 (10)

Physical Waveform Indi =)
© DEC EX

Physical Index: -
.

Other WaveForms:

WAVETBL gross_func
DEFINES Dig
PINS EN OUTP3@diff INPO@diff QUTP2@diff OUTP1@diff OUTPO@diff INP1@diff

0"d1:0 d2:0 d3:0 d4
1"d1:1.d2:1d3:1d4

" 0000

y 44,

2 "ri:L r2:L r3:L r4:l" LLLL
3 "r1:H r2:H r3:H r4:H" HHHH

Driver Actions

Edges
di
d2
d3
d4
ds
d6

Adding pins,
(@diff definition
are easy

Add >>
<< Remove

Edit

Receiver Actions

Actions Edges Actions

Added Pins:

EN,OUTP3@diff, INPO@diff OUTP2@diff, OUTP1@diff, OUTPO@diff INP1@diff (IO)

Save WaveForm
Edit WaveForm

Remove WaveForm

Wave Forms :

0 "d1:0 d2:0 d3:0 d4:0"
1"d1:1.d2:1 d3:1 d4:1"
2 "ri:L r2:L r3:L r4:L" LLI
3"r1:Hr2:H r3:Hr4:H" H

Wave Form Errors
error I

valid action string

"11° “in "d1:11"

error "Invalid action string

5 e
i deuon sy
d action string
=11"
d action string
o

valid action string
o

alid action string

\
alid action string
in "r4:h"

An intelligent automation tool for ATE engineers
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Prompting the spec, manual,
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Simplistic Vector Generation

@ Test Geni

E- Pin Configuration Faut Detecting Algorthm : prgtocol -

Home Checker Board

v' Easy generation of huge
vectors with the help of
algorithms

March 0 >

Walk Add

Walk 0 -
Specifications Walk 1

E- Timing Data disturbance Avaiable Pins :

10E (I0) o add

Wave Table Data Retention

v' Communication
protocol and algorithmic
patterns are generated
at once

quatio Row Address Decode

jon
- T
Master Pattern

~ Lables i Avaiable Pins :
) y .
(- Test Method
~TML
Customized TML
Test Table

v" All fault detecting

- Data Logging Avaiable Pins :

algorithms are ic(o) g .
enveloped Remove

Column Address Decode Remove

Remove

Write Wait Cydle

Frase Wat Cycle :

No Erors Found....
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Vector Memory Size Calculator

C Test Geni

v" Firmware commands are

= Pin Configuration EEE RS B F:/Vector_Memory_Calculation/Input/vectors/NANDFLASH_W25NO1GVZEIG.pmf Browse PMF File

e SS e n t i a | to i n d ivi d u a I Iy :;n:yue B asehi R F:/Vector_Memory_Calculation/Input/configuration/NANDFLASH_W2SND1GVZEIG.cfg Browse CFG File
. AVIG4 to DPS FILE NAMES : Advantest Version
assess the size of vector ‘

2 N
Ports SMT8

m e m O ry fo r e a C h p i n L "Z'lm’ Purpose CONTL_FUNC... F:/Vector_Memory_Calculation/Input/vectors/CONTI/CONTI_FUNC_ZIGZAG
& Lev

Equations
Spedfications

& Timing CONTL_FUNC
Wave Table

v' Tool facilitates user-

E- Spedifications
Create Specification PORT NAMES : PIN NAMES :

friendly GUI with vector S

- Pattern DIGITAL_PINS
g . ) ) CONTI
& CO nfl g fl I eS Single Pattern(alvec.bin)
Master Pattem
Faukt Detecting Algorthms
Legacy to 93K Pattem Con
Vector Memory Sze Cakcula
= Test Method

RDI
01 Calculated PORT memory Calculated PIN memory

/ S e I e Cte d p I n y po rt y Test Table PORT memary PORT's not found PIN memory PIN's not found
Test Flow 1 2 |fvee

vector wise memory ——
size calculation

CONTLFUNC... F/Vector_Memory_Calculation/Input/vectors/CONTI/CONTI_FUNC_PARA

CONTLFUNC... F:/Vector_Memory_Calculation/Input/vectors/CONTI/CONTL_FUNC_pos

F:/Vector_Memory_Calculation/Input/vectors/CONTY/CONTLFUNC

FUNC READ ... F:/Vector Memorv Calculation/Inout/vectors/FUNC/FUNC READ DUAL 10 PAT

2736

2736

3 DIGITAL_PINS 2744

Vector Memory Calculation...
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TIM.2.f@Digital[MHz]

0.4 Jeuie e HC T - T - A T T T T
0.8 JRalie TS G TC NG TG -G M T R T
1.2 SRl T TG T A T R A T
1.6 SRl TG N G M T R T

3
F
E
E
F
F
F
F
F
P
P
P
F
F
F
F

=

o

022

AR " " Mmoo D DM MMTATTTTMM
,;2-4'”1'H'H'U'U'n'n-n-n-n-n-n-n-n-n
fv2-311'ﬂﬂ'0'umﬂ1111mm-n-n
032 EEEEE IR U N e N T

<

= 3.6 T I T W O T T

Data Logging

4.0 Jaie T G TE N T I T T R T
4.4 Sl T TR M M T T T T
4.8 JRu e T T - T I T T R T
5.2 Tl e G T T T N M T A T T
5.6 GG NG TG - MG - TG G T R T T T T T T
6.0 Sl G T T R R T M T

A B 4 D
1 Sum of Measured Value
2 Modified Nan~ | PinName |~ |Current | Device Name |+
0 AmA Dl
02
D3
Dl
D2
D3
D1
D2
D3
Dl

TestConX Workshop

E

Temperature [+
-50 %5 15
0.240437999 0.240723997 0.240493995
0.240381002 (0.240437999 0.240324005
0.240266954 0.240266994 0.240324005
0324445993 0.324788988 0324503005
0324445993 0324303005 0.324303005
0324389011 (0.324389011 0.324385011
0.239464998 0.239693993 0.235464398
0.239408001 0.239464598 0.239351004
0.239408001 0.239294007 0.239351004
0321184009 0.321298003 0.321240991
0321126997 0.321126997 0.321069986
0321184009 0.321184009 0321126997

Sum of Measured Value

0.3

03

oo

02

015 Temperature
01 050

005 s

Dl D2 D3 D1 D2 D3 DI D2 D3 D1 D2 D3

4mA EmA 4mA EmA

v Shmoo plot gen from datalog file

VoL

Modified Name » PinMame v Current v DeviceName v

An intelligent automation tool for ATE engineers
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v' Converting stdf file into an
expansive csv file with easy
accessibility & organized
parametrics
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Expeditious Pattern Conversion

Pin Configuration Input File Path : F:/MyProjects/Pattern_Conversion/Trillium_to_93k/Input/SDRAM_pattern/fun_mux.pat Browse m “
Home
Pin Type Cal_vectto:' n
AVI&4 to DPS g:;'ii—eino s Advantest Version
Groups data_retl oMTo
Ports data_ret2 SMT8

Utility Purpose data_ret3

doto_rets Single click to select legacy patterns and

Levels data_dist

Equations data_dist2 convert to desired tester patterns

Specifications data_dist3
Timin data_dist4
9 data_dist5
Wave Table data_dist6
Equations fun_mx
fun_pg_mx
wilk_dat
wik_add
ac_mx
= Pattern ac_mxl
Single Pattern(alivec.bin) ac_mx2
Master Pattern ac.mx3
aster Patte ac_mx4
Fault Detecting Algorithms leakage
Legacy to 93K Pattern Con...
Vector Memory Size Calcula...
= Test Method
RDI
API
Test Table

Test Flow

= Spedifications
Create Spedfication
Create Multiport Spedfication

Data Logging

icc10_mx
icc10_mxa
icc11_mx
irc12 v

Anmms ba AW Aatbarn Famearcion
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On Target

Development Time

Use Case

v" Digital ASIC

v Advantest 93000 &
their SM7 tool

v Test Program Dev
done wusing Tester

tool & TestGeni for
comparison 0 1

\/ Tlme Savedf? ~40%' Pin config Timing Test Methhod Total time

m SM7 10 30 65 17 122
m Test Geni 1 18 43 11 73

mSM7 mTest Geni

. | e St ' 0 nX An intelligent automation tool for ATE engineers 17 2 o 2 2
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Conclusion and Future Work

» TestGeni helps in automation needed for test program dev
and aids in analyzing/reducing the test data to information —
to save valuable test engineering person hours

» Incorporating new tester platform(J750, Uflex) for portability &
support for additional tester platforms & more advanced
features are in progress for greater optimization of time

. | e St CO nX An intelligent automation tool for ATE engineers
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