A Simulation Study to Improve Mobile Rack

Operation: A Case in Semiconductor Back-end Test
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This paper is a case study on improving the operation of mobile rack performance in semiconductor
back-end test process. The mobile racks facilitate space utilization when storing, but constrain aisles
when picking. We have considered eight possible combinations of the as-is and thee basic
improvement suggestions with three possible traffic volumes (high, medium, low), which multiply
into the total of 24 scenarios. Arena was used to simulate the mobile rack’s storage and picking
operations. In the end, we compare expected labor cost reduction with the implementation cost of
suggestions for benefit to cost analysis. The analysis recommends implementing two suggestions;

improving barcode system and installing more mobile rack bays.
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Storage Operation Identify Customer Request Picking Operation
st device: Mobil K 1. Identi d . 1. Move to the location
orage device: Mobile rac
g ; . Identify types and quantity 2. Wait in queue
Transport device: Trolley ] of the product ]
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Storage location: Close to the 2. ldentify the type of test
. 4. Move to the rack
entrance/exit 3. Check the semiconductor .
5. Search for the item
Identification : Barcode location
6. Identify and scan the item

Figure 2. Storage and picking procedure for test operations
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© 2 AaroA g 34?1 &4 (Picking order)®] A3} Aot =l A =A=
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NE AT Uk AAA EE 23 o] 28717 (Agent) 17 A B AU 0T 7}
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<Figure 3>} <Figure 4>+ HATS o5 2702 st ot B3] 7H 2 ©9 & Slot
olgta st shto] Level 7709 Slots X 3Hshrh. dFtbe] Racke 7709 Levele]l &4z ©9olm™, &}
9] Bay+ 770€] Racke]l &A% ©9joln, wlzlo] 7| Ha ozt & 4 Qv o] 23k Bay/lF 4 A &kt
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stute] Slotoll= 3tube] Carrier’t 282 4 ok Lote I F 2o 71E2G9olth. &, 9% APA+=
4 B fA A EA LotE HA D As AALALT. 3o Lotol AAI= g 7N, A= dl 749
Carrier’} 23T B ZAxe} 97 A= 71E e 589 22 TrolleyE ©] 83l Carrier 5
fnllicl=
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Figure 3. A figurative explanation of storage unit: bay, rack, level, and slot.

Figure 4. A figurative explanation of storage unit: zone and bay.
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Figure 5. Utilization rate for each storage bay location

Figure 6. A figurative explanation of queue building up
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Figure 7. Time consuming in picking operations.
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33 2o FAY 34 (Suggestions)

78 RA, RE9A @ E e vhEol B g 9 AYARte Sols WS 1HE F o A
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Figure 8. [Suggestion 1]: a figurative explanation of search area and time reduction
- [31AF2: Bay #&] A28l 9 Bay &3 22 7] <Figure 9>lA A A8t = A Zo] Bay &9
2 B3E Carrier®] 75 EfAste A2HES =45 ol2d HARE g o E APArt A E
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AR T 2 Ape] fiA| ol sl ol WA s A HA AGAZEAA A2 HlFE AA T
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Figure 9. [Suggestion 2]: an example of bay assignment:

minimum and second minimum bay

71E°0 Reject U ZF Edo] 5o FaAUE Hastd AR 33
3} o] 671e] B Bay® F7} =T & AUk shiel Zoned F7h
b 91A7h Soltel mel BEol HabEo] nY, WAL XS
T e AA T2 AT 3AAA 4N FTHl wet g7

Figure 10. [Suggestion 3:] a figurative explanation of utilizing

additional space: adding new zone
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T BAo] zhzbo] tigHE, thete] B3 wetEe] WS B3l A, & WhatIf Analysis©]th.
=

L LY
RRgsn 24 GAtE e RES A w¥e Baw Pk

42 ANEY K B

Jae} o] FHANA FEYE W, YIE Burn-in Y3, RHAAY] o] EAEH, 21 JH FY

Fgo] EA7e

=

- [Burn-in Y43 #}A] Burn-in ¥4 < X3 H2E FY o2 F 5= HHEA o) Trolley 92 il
Hot AA SA tlolEl & Arenad Input Analyzer® Fitting 3] Burn-in ¢} 19| Inter-arriving A7+
‘725 + 1.79e + 004 * BETA(1.2, 2.98) == AA3st} g o] i ZZA|2ol= 'DISCRETE (0.775,
1, 0.960, 2, 0.993, 3, 1.0, 4) t¢] Trolley’} YA} o= 755%2] FEE 1, 185%2 FEZ 21,
33%9 FEZ 3d], 07%2 FEZ 4Ul9 Trolley’} =& A& guddth. 7 Trolleydll =
‘DISCRETE(0.010, 10, 0.015, 11, 0.039, 12, 0.112, 13, 0.293, 14, 0.551, 15, 0.785, 16, 0.839, 17, 0.898, 18,
0.932, 19, 0.980, 20, 1.0, 21)" 7§°] Lot7} A& o™, Z Lot ‘DISCRETE(0.107, 1, 0.639, 2, 0.941, 3,
1.0, 4y 7N9] Carrier2 FA= o] At} Carrier/} A3t R = 7|2 @9jo)H, 9] Carriere
sht9] Slot& 2FA| gt

- [E# 2 3A] Burn-in 93E F3l
Moz TAHY RPALso] ASTEE= A 9
3y e B ZGo) T stute] B 2} -O/]OH ‘DISCRETE(0.2, 1, 0.5, 2, 0.8, 3, 0.9, 4,
1.0, 5 709 Lot7} Y4315 ™, Lot B Carrier 2] #2Z & Burn-in 4319 7499} TL3ich B 24 9
Y M= Aol whet xkel 7} vk &, vHE AIRE 9 o f-9l= ]7}‘:}17} AR olH % e
Hdsty] 9@l Low, Mid, High W& &S ZolFEEE ZASt 77t High~POISSON(11),
Mid~POISSON(8), Low~POISSON(6) #< Ab&3te] B4 ol EES DA A F T

- [97 2 AA] A3 22 2 A vE2A sy XPO*% grstr] ffsiA ¥ Bayee <2
sjordttt. o= AAsoF & WA Lot7k o1¥ Bayell &4t= o] 17] W&ot shute] 2kl = 7)€
Lot7} 3}Z = ojok =%+ ‘DISCRETE(0.2, 1, 0.5, 2, 0.8, 3, 0.9, 4, 1.0, ) EXE WEH. Lot
Carrier 5] #2% Burn-in 9129] 499 Tttt 97 2 =3 Ba 4¢3 vpriA =2 ape
b AF = Al AbolE w5yl €138l Low, Mid, High 15 &S ZoldRx2 FAsta 7+
7} High~POISSON(7), Mid~POISSON(5), Low~POISSON(4) #& Al&3te] HA =Y oWES LAY A
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(a) as-is model (b) reduced search time model (suggestion 1)
ASEIGH_LOGIC HODEI.INC! :
[ _ !’;: " % [
= I ¥ = = . i
ose_o# B e " e
'J ] pLpoed § " mmr
B g | —_— E
# T
(c) bay assignment model (suggestion 2) (d) increased bay model (suggestion 3)

Figure 11. Basic simulation models: as-is model and the three model for the suggestions

5. 4% A% 9 Hg-wel R

A AYgles F 24712 FAEUTE Do nothing &, as-is®} Al ‘33, =] EAH s|A<t
(Suggestions)’ ol A AAH AL Al 7HA] sjAte =23 F Je du 7HA AFE FAE oAH A B¢
o] 7} "bEoiXtt. A4zl thsto] Al 7HAl AT EE 7St HFH o2 E T 247HA(8x3) AUl s A
gttt A& 9| Replication 3= Z2be] Alutg] 2ol thall 2084 zlsto] Fdghe AT A&
o] AT 3Y(72A1Zh ot ARt 271 23 &= AUl & 7} Bay9] Utilizationo] YA HJHZ 7
S7174A] 24N 3F A =9 Warm up periodE 7ol Al&# o] AIRES 96AIEC. &2 &F3l o H, U A= 24]3T
°] warm up periodE A-&3t] 74A1%F Al A T AT AHZEE <Table 1~3>°) A AR TE 24249
Table Traffice] ol W&} Low, Mid, High®] #F2o& 2|33 th

Table 1. Operators work time accumulated with low traffic (unit: seconds)

Low As - Is 1 2 3 1+2 1+3 2+3 1+2+3
Total 192,783 | 176,287 | 198,605 | 191,678 | 166,067 | 160,441 | 194,295 | 167,207
Traveling | 16,526 25,345 | 19,827 | 17,995 | 19,930 | 17,832 | 21,788 | 20,574
Waiting 19,852 16,905 | 21,744 | 16,623 | 15,112 | 11,735 | 16,119 | 14,951
Move Rack| 20,113 20,549 | 19,637 | 19,658 | 19,590 | 19,668 | 18,927 | 18,572
Others 136,292 | 113,489 | 137,398 | 137,402 | 111,425 | 111,206 | 137,461 | 112,930

Table 2. Operators work time accumulated with medium traffic (unit: seconds)

Mid As - Is 1 2 3 1+2 1+3 2+3 1+2+3
Total 272,986 | 223,759 | 272,625 | 268,503 | 234,437 | 221,004 | 278,131 | 228,804
Traveling | 22,843 22,380 | 27,212 | 24,726 | 27919 | 24,464 | 31,327 | 29,734
Waiting 37,960 25,047 | 34,690 | 30,660 | 27,625 | 21,668 | 29,283 | 22,212
Move Rack| 28,131 27,954 | 26,682 | 27,146 | 27,144 | 26,676 | 26,726 | 25,788
Others 184,053 | 148,378 | 184,042 | 185,972 | 151,748 | 148,197 | 190,796 | 151,070
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Table 3. Operators work time accumulated with high traffic (unit: seconds)

High As - Is 1 2 3 1+2 1+3 2+3 1+2+3
Total 361,089 | 300,036 | 354,426 | 349,522 | 296,494 | 290,068 | 341,529 | 287,629
Traveling | 28,631 28,656 | 35162 | 31,670 | 35135 | 31,282 | 29,734 | 37,717
Waiting 67,553 49,562 | 54,305 | 52,177 | 40,255 | 38,143 | 22,212 | 32,028
Move Rack| 35,405 35,366 | 34,244 | 34,554 | 34,290 | 34,254 | 25,788 | 32,325
Others 229,501 | 186,451 | 230,715 | 231,131 | 186,815 | 186,390 | 151,070 | 185,559

51 43 2% &4

Al 7k AR Foll A & kAT A8 A9 S Ak 1(Carrier A% 91X viZ =] AA) Wto] A}
& Uetdlth nEgFe] WS wolls thE iAol Hia] 72413ke] A FF oF 2t 2 A =] AYPAIZE
& BAE YelY, a5 @] F5EY £ FEAME 5% = A, 6 = AR I &3t Fv)
ot whebA whek Z s Ak S E T =AF R A gt nRs RSkl 7h A
= FHEH, o]F2E At 3= F7F =9, PR 2= S A} 2(Bay ¥l Al 2=F 9 Bay
2 el ko] FH T

T b o] Meke E83HE A% SAk 13 A 30 2ol A4 2 ENE Udehith mEFo] v
3% Asds thul 72413 Bk OF 38 29] AYN T FAEAI YT WEFO] FUFET} B FE
A= ek 19} A%k 39] =@l 7H Feeg

A M8 BT B Beke] 35 4E ool slish B AYAzte] 2 3
nelzEc wEFol g W} FN5EEY Wols e3lY HA 13 A NG 2T 7

AN o] =4 ==5 9T

ey
o

rot

~

52 H|& el H4

AFel vhge] B

< vk o, g &

ZGAT a7 2 AL 7IFeE ke At JS o, 3 P Aded Ae sidet 18,
T A o) &8 titke AEdTd At 13 A% 38 E8 S AHste Zo] dEf ot 8
F TR, SUFEY, B 1EFY TS 59 or vHAGEe W, A 1S AEE A5 &7
°F 33,6118 2] AZF Az sejo] AT =] Hgo] Mk A9l A& AHITH F3 weje] o] H&
< 9olAE T 35 7]H(Payback Period)2 ¢F 30€ 2 AlbETh At 13 )AL 28 SAl =43}
= 4% skl oF 41,1469 9] AF Az wejo] WA A2 HAS HA8H7] 97 =9 Hl§o] o] MRt
doz dqdHed, siadt 19 =UH &3 G HEl ol Wk A& o] HdojA7] fsiA= oF 510

dol Azto] Basit),
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