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A Miniload AS/RS system is a logistics automation system that supports the storage and
in/outbound of various types of cargo. It can hold up to 50kg of cargo per tote box and is widely
used in places that require the storage of small quantities of various types of goods. Mini-Load
system is already applied in various types of Logistics warehouses. This study conducted a study on
introducing Mini-load AS/RS to improve logistics work in the semiconductor back-end process. We
gathered and analyzed various types of data considering the overall production environment, which
includes the processing time, transportation time of worker/WIP and requirements/constraints of the
field. By automating labor-intensive, inefficient work environments such as transporting and picking
work that depends only on human resources, improvements such as minimizing picking work time,
operator’s travel distance, and reducing workspace were obtained. To demonstrate the superiority
and efficiency of Miniload AS/RS, we compared travel distance, working time and space utilization
using real data. From the results, we verify that the proposed automation system can enhance

productivity and improve the working environment.
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width long high | Weight

items Type €m) | (em) | (m) | (Ka)
1 Tray 23 57 7 6.1
2 J-DEC 16 37 24 5.2
3 cassette 30 29 12(8) 71
4 FFC 29 15 28 8
541 Box LOV(S) 9 53 2 0.4
5-2 Box LOV(M) 10 55 5 24
5-3 Box LOV(L) 15 56 8 32
] J-DEC LOV 16 37 24 3
7 Instrip LOV 7 25 12 15
8 FFC LOV 34 35 3 13
9 Can 7 7 8 0.5
10 Tube 0.5 52 0.1 05

Figure 5. Niil: 35 &
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A= B4 A7, Ya7FL Tray, Cassette, FFC, J-Dec o= B ow, EfA|Fol Hl&l Tray Yizdo] IA
3 =S ¢ F UMTH

Flgure 6. AS/RS lx} B JE
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90071 ¢] LOTe®] sFFoll Yar= At
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Figure 9. =% Miniload AS/RS¢] 3D =H

35 9 87A 4
1) Miniload AS/RS A7

Miniload AS/RS AAl= A&3 =4 A 1 A Nitel @4 2 7SS 8ste] Adsglen,
olstoll Foix A IRt A= AAE APsAT L o] F, Nit 9 Al=dla 2 dAE A%
aZEgojol 8l st=9of jke] FAol YA,

Mini-load AS/RS

System speed
- Max5m/s
e System Volume
- Height:2285mm

- Length:8446mm
- Width:2878mm

¢ Handling weight
- Max50kg

¢ Handling weight

*  Remark

- Material : ESD Proof
- Totesize : 610(L) x 350(W) x 200(H)

Figure 10. Nji: %8 Miniload AS/RS
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Figure 112 712 Miniload AS/RSEY A &Y ZEA A 7|uro g A E#HolHS TH3IATH A E#H o)
A 7HA AeEe Njit7bF Z2A| A5 7150 & Pack area ¥, A3}, MES 55 9 1uj, Pack Machine A&
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Figure 12= Miniload AS/RS AX|® dA o] tigt AlEdHo|HS FHAT AlEHIH 71 A2
Miniload AS/RS &8} Al7Fe HA 30%, HU 4022 23R oH, Al EFH oA AZFL Miniload AS/RS
=Y A AR LSl 24413 90078 LOT@EARY 402 et 15078 LOT Yy o= AAgstgit.

1 &4 23
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Fol2 = ¥ Miniload AS/RS =9 $ Fdt= 19 A=Atk Nt A Manufacturmg Executing
system(MES) Al =Hlo| Al Adube 2 2] 2E (Order list)o] AlZF AERE &83lo oo A2=HE EYF
o= EFo A Azt g AF EES 53 Picking A ZAE 7T 4 A AT Pack Area ¥
ol #xg 12} Arto] obd Pack Area Y7-ol 9123 Miniload AS/RSo| Yirste] olF A2 2 24

AzEel Zag 7 & AR
1) Miniload AS/RS =% & 33+ 2&4 &4
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I
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=
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Miniload AS/RS =% % MESE Miniload AS/RSell &3 M#Ho] A5 2o, sy Ya2Ho)
(o]
AN

Ao Ay We T APAt FFL e dH 2ad Ae @52 5 3

¥ 7 AIZER] AL
Miniload AS/RS =% & : Z4A &= Searching time Zth 120sec

Miniload AS/RS =% % : Miniload AS/RS 3}& £F AIZF HO] 40sec

3) Miniload AS/RS =9} ¥ o5 Az A&

Miniload AS/RS =% A ZHAEL 12k H3tE LOTS MESe Aitd 2 g 2EE F3 X144
Pack Machine®l| ©]%&3aloF 3t} 3}A| 4k Miniload AS/RSES % Miniload AS/RSE 671 YA ~Ho|AF
Pack Machine °l 7} 717t 2Ho]Hd o2 E&3le] ZPA o] F ATE BF ¢ AAA I &8 Azt
< 95T F AU

Figure 14. Miniload AS/RS =%} § 2D #oJo}x (67] $)a2H o]4

=

ol-s7g wBlal
Miniload AS/RS =% & Zg#}F o5 Agl T & : 103,122.8 m

Miniload AS/RS =% ¥ A ol Ag £ & : 40,576.14 m
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Travel Distance AS-IS
I Distance Traveled

Operator 1 I 12140.56

Operator 2 I 12592.02

Operator 3 I 12914.88
Operator 4 N 12057.14

Operator 5 I, 15408
Operator 6 I 15627.7
Operator 7 I 15767.21
Operator 8 I ©525.31

0 2000 4000 6000 8000 10000 12000 14000 16000 18000

Travel Distance TO-BE
Il Distance Traveled

Operator 1 [N 2160.11

Operator 2 [N 2140.98

Operator 3 | 228791

Operator 4 I 2176.21

Operator 5 I 12111.05
Operator 6 I, 11980.33
Operator 7 NG 11921.08
Operator 8 I 65693.47

0 2000 4000 6000 8000 10000 12000 14000 16000 18000

Figure 15. Miniload AS/RS =% A% 2d#} o] 5 A vl
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