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1) Quick Recap of KISS @ TestConX China 2021

— Session 1: “KISS (Keep It Simple & Save) in Burn-In Operation”

2) How Does the Innovation Compare?
— (Trolley Oven + Trolley BLU) v/s (Rack / Hybrid / Manual)

3) Simplified Alignment & Sealing Mechanism
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Quick Recap of KISS
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Quick Recap of KISS
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Quick Recap of KISS
Trolley Oven + Trolley BLU (TO+TB )
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Quick Recap of KISS
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Patented Frame, Chamber, Apparatus
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Patented Transfer Method
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Quick Recap of KISS

Problems

Operator Fatigue/Injury
Time Wastage

BIB/Skt/FTC Damage

Size & Weight of BIB
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Complex Automation
Difficulty in BIB Tracking
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Simulation Model Conditions

Model of Small Burn-ln Cell

Cell Configuration 1 BLU + 6 Burn-In Oven

Burn-In Hours 6 hour (21,600sec)

Operator Count 1 BLU Operator + 1 Oven Operator
Burn-In Oven Capacity 24 BIB

Burn-In Loader/Unloader (BLU) Speed 7,200UPH (1 BIB in 50sec)
Burn-In Board (BIB) Density 100 Socket/BIB
*Burn-In Board (BIB) Quantity 7 Trolleys of 24 BIB (Total 168 BIBs)

*Remarks:
- 7 Trolley Paired to 6 Ovens to Fully Utilize Oven Capacity

KISS 2.0
Keep It Simple & Save in Burn-In Operation 2.0
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Simulation Model Conditions

RO+RB MO+TB MO+MB

15s + 15s 10s
(2 racks of 12 BIBs)

15s + 15s 5s
(2 racks of 12 BIBs)

(2 racks of 12 BIBs)

15s + 15s 210s
(2 racks of 12 BIBs)

5in 4 weeks 10 in 4 weeks 20 in 4 weeks
1in 4 weeks 2 in 4 weeks

300s 600s

120s 120s 240s 480s
(10% of 1200s) (10% of 1200s) (20% of 1200s) (40% of 1200s)
KISS 2.0
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Simulation Model Conditions

Conditions for Very High BLU & Oven Utilization

BLU Trolley 1 BLU Trolley 2 BLU Trolley 3 BLU Trolley 4 BLU Trolley 5 BLU Trolley 6 BLU Trolley 7 B LU Id Ies a

Start End Start End Start End Start End Start End Start End Start End Short Time
1 3,600 3,601 | 7,200 7,201 | 10,800 10,801 | 14,400 14,401 | 18,000 18,001 | 21,600 21,601 I25I200I
\ .. . . . After UL/RL

\
\
%

Oven 1 Cycle 1 Oven 2 Cycle 1 Oven 3 Cycle 1 Oven 4 Cycle 1
Start End Start End Start End Start End /
3,601 | 26,880 7,201 | 30,480 10,801 | 34,080 14,401 | 37,680 i/
BLU Trolley 1 BLU Trolley 2 BLU Trolley 3 BLU Trolley 4 BLU Trolley 5 BLU Trolley 6
Start End Start End Start End Start End Start End Start End
26,881 | 30,480 30,481 | 34,080 34,081 | 37,680 37,681 | 41,280 41,281 | 44,880 44,881 | 48,480

Oven Running \

\ \
Back-to-Back 4 N
. Oven 1 Cycle 2 QOven 2 Cycle 2 Oven 3 Cycle 2 Oven 4 Cycle 2 ¥
CO“tI“UOUSIV Start End Start End Start End Start End
26,881} 50,160 30,481 | 53,760 34,081 | 57,360 37,681 | 60,960

-
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Simulation Model Conditions

:li Trollny Oven + Trulllv BLU U0+TB Muda) 1) Trolley Oven + Trolley BLU (TO+TB MudaX)
| Bwor |

e ) Oven Process

(Oven Operator / Oven i2

e 3 n ; R ] ot Y A1 ) Wt )
un Operitor / Oven Cfaeo] % BEUR % [EURN 0 [REUR %0 [
Oven Operator / Oven £ 1 N ¢« N v EN © Bl

- (v Cyelo TT 20 L ovor UL TTovIa

R il e e b e 2L iy 2 e W mum i Oven 2 Cycle 1
e b Start End Start End

4) Manual Oven + Manual BLU (MO+M) 3,421 6,840 WMMM 6,841 29,100

BLU Cyele 7T a2t yar 1] Biusy BLUOP | BLUCO | BLUSU | BLUOP | Buco BTl T oven Operater | Oven 11
[owopenater | 30 US| 1m0 [ 1300 | w0 [ e [ 1200 | mo VN 10 | (ven Oparata ven 2
Unlgad Kaload

Observation:
1. TO+TB (MudaX) process has lowest overall transfer steps & time

4. MO+MB (Manual) process requires a lot of transfer time

KISS 2.0
Keep It Simple & Save in Burn-In Operation 2.0
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Simulation Model

Compartmentalized & Calculated by Excel
Process Flow Model Validated

Oven Operator

5 Flow Model View Working Area
Modelling Software)
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Est. Cycles, Throughput & Loss

Simulation v/s Other Process

3) *Throughput Loss V¥ Up to 1.0% (Due to Socket & Board Damages)

2,141
2,113

2,074

2,020

5,101,545

5,138,400

5,035,710

TO+TB
MudaX

RO+RB MO+TB MO+MB

m Estimated Cycles ® Throughput

TO+TB
MudaX

RO+RB

5,071,200

4,977,600

4,925,730
4,848,000

4,763,370

MO+TB MO+MB

®m Max Possible Throughput (No Damage)
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BLU Utilization

Simulation v/s Other Process

100.0%
90.0%
80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0%
TO+TB MudaX RO+RB *MO+TB

mBLU Utilization ~ mBLU Utilization (Max - Zero Idle Time)  ®m %Max

KISS 2.0
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Oven Utilization

Simulation v/s Other Process

100.0% 100.0% 100.0%

102.0%

100.0%
98.3% 98.3%

98.0% 97.0% 97.0%
96.0% 95.2% 95.2%

94.0%
92.8% 92.8%

92.0%

90.0%

88.0%
TO+TB MudaX RO+RB MO+TB

m Oven Utilization =~ m Oven Utilization (Max - Zero Idle Time)  ® %Max
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BLU Operator Utilization

Simulation v/s Other Process

TO+TB MudaX RO+RB MO+TB
m BLU Operator Utilization
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Oven Operator Utilization

Simulation v/s Other Process

1B

TO+TB MudaX RO+RB MO+TB
m Oven Operator Utilization
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With Exact Same Resources, MudaX vs Other Process
Burn-In Cycles A Up 1o 6.0%

Throughput A Upto7.1%

Throughput Lost Due to Damage ¥V Up to 1.0%
BLU Max Possible Utilization A Upto 8.5%

BLU Overall Utilization ¥V Up to 5.5%
Oven Overall Utilization A Upto 5.5%

BLU Operator Utilization ¥V Upto 27.4%
Oven Operator Utilization ¥ Upto 33.1%

It Seems the Gain is Mostly Compared to Manual Process?

KISS 2.0
Keep It Simple & Save in Burn-In Operation 2.0

TestConX Workshop www.testconx.org March 6-9, 2022
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Rack Oven/BLU & Trolley BLU Alignment Issue

Rack Oven & Rack BLU Trolley BLU (Hybrid Process

* Problems with Uneven Production Floor * Problems with Uneven Production Floor
» Cumbersome to Align Trolley to Oven/BLU Cumbersome to Align Trolley to BLU

» Rack Transfer Operation is Tedious Typically Resolved by Installing

« Robust Docking Required for Rack Alignment Platform on Floor to Achieve Alignment

Some Companies Faced So Much Troubles with Alignment
Converted Process back to Manual Oven + Manual BLU
.Te St CO nX Keep It Simple & Sa}fllessi'nzé%rn-ln Operation 2.0 2z 2 o 2 2

TestConX Workshop www.testconx.org March 6-9, 2022
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Simple Rack to Trolley BLU Upgrade

Overcoming Problems of
Uneven Production Floor

“Such automation has made
her job easier and less
backbreaking, as compared to
the tedious task of having to
transfer the chips (boards) one
by one previously, she said.”

She added: “I'm happy (that) |
can do new things and
contribute (to the company).”

KISS 2.0 23
Keep It Simple & Save in Burn-In Operation 2.0

TestConX Workshop www.testconx.org March 6-9, 2022




Session 5 Presentation 1

TeStCOI'IX 2022 Operations 2
Simplified BIB Alignment
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Simplified Chamber Sealing

Oven @125°C
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Automatic Extraction / Insertion Mechanism

Simple
Motorized
Mechanism

Estimated Time for 24 BIBs

Extraction: <240 (4min)
Insertion: <120s (2min)

Automatic extraction when
cycle end to save time

KISS 2.0 26
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Conclusion: KISS

Keep
It
Simple &

Save
* Operator Burn-in Board Capacity

« Time Money Space
 Maintenance Automation Management

KISS 2.0 27
Keep It Simple & Save in Burn-In Operation 2.0
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The presentation(s) / poster(s) in this publication comprise the Proceedings of the
TestConX 2022 workshop. The content reflects the opinion of the authors and their
respective companies. They are reproduced here as they were presented at the TestConX
2022 workshop. This version of the presentation or poster may differ from the version that
was distributed at or prior to the TestConX 2022 workshop.

The inclusion of the presentations/posters in this publication does not constitute an
endorsement by TestConX or the workshop’s sponsors. There is NO copyright protection
claimed on the presentation/poster content by TestConX. However, each presentation /
poster is the work of the authors and their respective companies: as such, it is strongly
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questions regarding the use of any materials presented should be directed to the author(s)
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