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Test Data Management

Increase Yield, decrease Failures, increase Profits by understanding your product quality
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Industrial Internet Opp = $15Trillion
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Sources of Big Data

Industry / IT data sources

» Enterprise apps: ERM, CRM, HR
[T data: events, logs, inventories

* Process and control

New / emerging data sources

» Social data, behaviors, sentiments

» Tweets, posts, comments

Engineering / scientific data sources

0716019 67T PHTT077 6010 * Physical world: analog phenomenon
*DAQ. A/D
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Big Analog Data™

Qs virinco

¢ |s Big Data derived
from the physical
analog world

¢ |s sourced from
nature, people, and
electrical and
mechanical devices
and machines

e |s digitized via A/D
conversion

’ Location
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Big data —it’s big — it’s growing!

* Every 2 days we create as much information as we did from the beginning of
time until 2003 cc scrmiat, Googte

* Over 90% of all the data in the world was created in the past 2 years s«

* The total amount of data being captured and stored by industry doubles
eve ry 1.2 yea rS The Huffington Post

If you burned all of the data created in just one day onto DVDs, you could
stack them on top of each other and they reach the moon — twice cmuewors

Manufacturing stores more data than any other sector — close to 2
exabytes of new data stored in 2010 ey & compeny

* Eltek: 50 million test reports in our WATS DB
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Can Too Much Data Be a Bad Thing?

“We can create and collect complex data at tremendous rates,

but unless we can manage and analyze that data, it's useless.”

{ :
: et 3&'! S.'I'!_!! Ron Musick, former lead researcher at
Lawrence Livermore National
Laboratory
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Why use data from test?

* Manufacturing of electronics is prone to errors or inefficiency:
Components, process, assembly, machinery, temperature etc

* Mass production or production of critical components, increase risk associated with:
Failures, warranties, efficiency, sale, profit, branding etc

Most manufacturers have completely or partly outsourced manufacturing to low-cost
countries — the longer it takes to identify a problem the more costly it is

All companies have significant potential for improvement

—  Microsoft
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“The 10X Cost Rule”

Pick & Place PCB : MOdUI? System Field Failure
level testing level testing level testing N\
\\ -
Rework | )
costs

X1 X10 X100
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Typical problems
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Data is stored in multiple formats: databases, files, paper

Data is stored in multiple locations: many computers, globally
Information is used retroactive, for instance after a field return
Reporting and queries are manual

New products or revisions require custom development to fit
the reporting

Follow the current OSs, browsers

Networking topologies, router configurations, firewalls
Let your talent focus on your own business

And more....



Architecture
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WATS Client

Offline
support

Reporting and Analysis




What can you get out of the data?
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Statistical information
* FPY, Cpk, stdev, mean, variance ++

Comparisons
* Sites, test stations, process, new revisions ++

Set the right limits for your numerical tests
Test step failures

Test step timing

Repair information

Historical information on products

Alarms

Manage the way you build and test
Connection to enterprise

Gauge R&R



Statistical Information: FPY

« H#products passed / #products tested
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Yield
Product yield
1
P = 2012, December 338 263 77.8 % 90.0 % 85.0 % 221893
P = 2012, November 245 195 79.6 % 90.0 % 85.0 % 204 082
b = 2012, October 501 364 72.7 90.0 % 85.0 % 273453
b= 2012, uly 109 63 57.8 " 80.0 % 85.0 % 422 018
|
P = 2022, June 765 596 72.9 % 90.0 % 85,0 % 220915
P = 2012, apnl 1 1 100:0 % 90.0 % 85.0 % a
b= 2012, January 202 623 &8 90.0 % 85.0 % 112 536
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Comparisons: by Site, by Process

- Logged in as admin r Exit ﬂ.. Log Out ." My Settings
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Set Correct Limits

* Cpk measures how close a process is running to its

A Virinco
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specification limits
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Test Step Failures

* Which test is failing the most:
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Failures

Top 10 Failures
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—Select steps
E]
E‘ iLOMN_Unconfigure
[E]
E EEE Reset delay
E]
| &5 iLON_Test Relay SET HI
E]
El iLOM_Test I01_SET LO
E]
W &5 iLoN_Test 103_SET HI
218 servicen
FEE ServicePin
M e
[ iLOM_Read SP
E]
E iLOMN_Test I01_SET HI
[E]
EEETEI: 1-10V - Read back 1%

E]
| &5 iLoN_Test 1-10V Load_SET 100%
D Display sequence calls
Following options will also apply to the tabla below:
D Only count failures cause UUT failura

Step grouping:
E‘ Step Name D Design Index E‘ Step ID E‘ Group

‘ Apply H Restore ‘




Test Step Timing

* |In which step are you spending most time:
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Yield

‘ Test Step yield & analysis

Steptime (s)
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Repair Information

« A failed test is just a symptom, repair may tell you why

Eitek Global Test System

¥ ¥ 1

UUT Serial Number:
UUT Part Number:

150671090194
218394

Eltek Global Test System

R 1

Serial Number:
Part Number:
Revision:
Operator:
Start Date/Tima:
UTC Start Date/Time:
UTC Finalized Date/Time:
Repair Execution Time:
Repair Operation:
Test Operation:

[# station Data:

[# Station Data (UUT):

[® Referenced LUUT Report

Comp Ref
NTC102

Category Code
Solder Process

Insufficient solder

150671090194

218394

4

n08202

2015-Mar-02 09:30:08
2015-Mar-02 01:20:08
2015-Mar-01 17:23:56

3 Minutes, 47.2 seconds
Module Production Repair
PCBA Test

Step Name Comment

Measure +400V

WATS

u show images

1l [] Boost stage @ 75VAC (step time: 4.9602918)
Number of loops: 1, Passed: 1, Failed: 0, Ending Index: 1
=] &Mnln! start voltage (step time: 4.0981254)
= Main (5)

(59 Set AC source to 120VAC (step time: 0.0043756)

B Wait 2 s=c (step time: 2.0003742)

(5 Set AC source to S5VAC (step time: 0.0036258)

z Wait 2 sec (step time: 2,000369)

[ gt Measure +400V (step time: 0.0338879)

Measurement: Low limit: High limit:
10.73403572456 300 415

A Virinco
= Cleanup (4)
X Wait 1 sec (step time: 1.0004713)

Units:

Comparison type:
GELE (>= AND <=)

WATS

XANAAN (X AAAAAAA ALAA

N




Historical Information: by Serial Number

« See all tests and/or repairs you have performed on a device
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—

L .. ]Test & Repair

Serial Number History

Product Group: (Any)
Site: (Any)

- Misc Info:

Serial Number: 151071097308

Part Number: 241122.105

Batch Number:

[Z Hierarchical View D Flat View

Apply filter ‘

[¥]| clear fiter || save filter

Hierarchical View 7
v 151071097398 | 241122.108
[ | | Revision Process | status UTC Date/Time Station Name Location Purpose
] #= 26 Varification Test o/ Passed 2015-Apr-07 08:31:16 VTECH-CBVI-001 Vtech, Dongguan, China cBvI
4 g ;j = 26 Final Function Test J Passed 2015-Apr-07 06:59:18 VTECH-MTS-A-006 Vtech, Dongguan, China Production testing
qd BE=E 26 Burn-in Test o/ Passed 2015-Apr-06 18:07:46 VTECH-CBBI2-006 Vtech, Dongguan, China CBBI2
y Q4 HE 26 Pre Burn-in Test /' Passed 2015-Apr-01 06:05:31 VTECH-MTS-A-005 Vtech, Dongguan, China MTS-A
.7& D’I E 2.6 Insulation Test J Passed 2015-Apr-01 03:47:05 VTECH-CBIT3-001 Vtech, Dongguan, China CBIT
;‘ §; = 26 Module Production Repair ./ Done 2015-Mar-31 15:46:32 VTCNDG Vtech, Dongguan, China WATS Local Server
b 2\ L;‘ E 2.6 Final Function Test x Failed 2015-Mar-16 04:02:11 VTECH-MTS-A-006 Vtech, Dongguan, China Production testing
‘ :‘ = = 28 Burn-in Test o Passed 2015-Mar-15 09:58:14 VTECH-CBBI2-006 Vtech, Dongguan, China cesI2
» T:i L_L‘ E 2.6 Pre Burn-in Test ./ Passad 2015-Mar-14 08:03:06 VTECH-MTS-A-005 Vtech, Dongguan, China MTS-A
ci = E 2.6 Insulation Test J Passed 2015-Mar-14 03:17:19 VTECH-CBIT3-002 Vtech,DongGuan,china CBIT2




Alarms: Visualize Data Simultaneously

 Stay on top of trends in your manufacturing plants and processes

e
' Sorvey
& Captains View

Qe VirinCo oo |




Manage the way you build and test
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[ \Test & Repair
L Serial Number His

Asve  Pimpen
R oo
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Designer view | XAML view |

Product Group: (Any) Workfiow
Site: (Any)
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Connection to Enterprise

Real time monitoring and control Workflow control
Calculation of FPY, Cpk Software distribution
Reporting Repair storage and analysis

Management, dissemination and use of
product definition information,
spanning from concept to end of life

Qs virinco

Track business resources: cash,
materials, production capacity.
Orders, payroll

Order execution, production analysis,
OEE, materials track and trace
Record information about repairs
Results stored to file/database

Test Sequenzer, instrumentation, result
evaluation, manuel checklists




Connection to Enterprise

« Extend to cloud tools built by Microsoft, IBM, Google and others

Watson

@ @ @© @

Personality Insights AlchemyAF! Nsztural Language Tradeoff Analytics

IBM IBM Classifier IBM
IBM
Data & Analytics
Cloudant dashDB Redis by Compose Biginsights for

IBM IBM IBM Apache Hadoop

IBM

Mobile & Internet of Things

® & © ©

Push Mabile Data Intemet of Things wilio
IBM IBM IBM Thu d Party

Qs virinco

Compute Storage Big Data Services

Cloud Storage BigQuery Cloud Endpoints

App Engine

Cloud Datastore Cloud Dataflow Translate API

Compute Engine

Cloud SQL Cloud Dataproc Prediction AP/ )

Container Engine

Cloud Pub/Sub

Cloud Bigtable



Gauge R&R

Checks the measurement system

Density

oa

oa

oa

oa

MNormal Distribution Plot
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MNumene Value

26300
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Measurement:
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2558440
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25800
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Numeric YValue

Fitted Line Plot / 07V C25004492

OWC25004452

-




Continuous Improvement

Regular meetings

Dashboard - 3

Control

©

Worst yield report
Actions in production

Define problem

Improve

A Virinco

Actions in RnD
Actions in Test Dep

s ) .'.-‘
—

Test department

Test Engineering task list (6S)
FPY report on spesific product

@

Analyse problem




Conclusion

« Test Data Management is an extension of your test system

« Take advantage of all data stored from test to:
* Increase Yield
* Decrease Failures
* Increase Quality + Profits + Reputation

Qs virinco



