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Abstract

It is very important to collect all productiorrrelated status values during the manufacturing process of
semiconductor. The analysis results of the collected data can be used for the operation rate, fault diagnosis,
process control and removal of predicted obstacles of equipments, eventually contributing to the improvement
of production efficiency. For this purpose, many IC makers have adopted EES(Equipment Engineering
Systern). As the use of web has become a daily life activity lately, it has been suggested to expand the scope
of monitoring equipments using HTTP or SOAP protocols. To fulfill the web-based EES, EDA(Equipment Data
Aquisition) should be facilitated first by integrating and standardizing various forms of messages generated
from many different semiconductor equipments. In this paper, a method for integration between different
types of information is suggested based on the analysis of various protocols used for the communication
between semiconductor equipments. In addition, a software architecture to support the method is designed.
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2.3 SECS-1I
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Table 1. Meaning of SECS-1i Messages

Stream oAx] 2lat

Stream 1 Equipment Status
Stream 2 Equipment Control and Diagnostics
Stream 3 Material Status

Stream 4 Material Control

Stream 5 Exception Reporting
Stream 6 Data Collection

Stream 7 Process Program Management
Stream 8 Control Program Transfer
Stream 9 System Errors

Stream 10 Terminal Service

Stream 11 Host File Services (198901l Af)
Stream 12 Wafer Mapping

Stream 13 Unformatted Data Set Transfers
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Table 2. Structure of a Block Header

8 7 6 5 4 3 2 1
R | A% Device ID
319 Device ID
wW | Stream
Function
E | 4491 Block ID
319 Block ID
AlAY Byte
AlAH Byte
A2 Byte
AlAE Byte

O o -1 Ut b WK —

—
o]

(R 2)&= SECS-19 a9 T2 g #oldh R ¥
& vlERA wAAe WS Uit Az ke WA
A 022 32E2 Jke pAE 12 458t 1 08
o We ] HER F AR SR SR Ao
& Yein. o) ¥E gl 1008 29 slnEte A
& olplsla 0old 2 Wls} €. miAstes BE FR
HEZA B0 oz 2E9le el Fm WEY
ol 1918 2 22| nix\%} 289l s, 0o1% 3
oo} The B8l 98% oulgth o F& MES WA
of ol 2871 A4 WA 99 Ba dolHE 32

o AZSHA Aot

3.1.2 HSMS 2| 2&

HSMS #AAlE dlolg] vAx]e} AEE WA R Vb
oz}, &7 dlolg AL HolHE Adshs AR
7F 931, AEE vAxle B4 8E Az 2o B
F dARE 27) 942 4%, 9d 3 e 94g 3
Ashe 59 WAAE T3

3 e (IS s | [ooonom v <1

“Data Message . ¥ e

[ompor memleR o0 [ 00 | sverewevies |
Setectreq .

sts:]oo!miwiﬂ\i

SYSTEM BYTES I

Setect, . ,

OXFFEF s oo Eﬂ‘rﬁ‘y’&fl oo | 02 ! SYETEM BYTES i
Linktost.req

% OXFFFF l oo ! oo ] [ '051 SYSTEM BYTES

Linktest.rap

H

l OXFFEF i oo ; 00 ‘ 00 t 08 l SYSTEM BYTES H

‘J OxXFEFE loc!oo{oc|09| SYSTEM BYTES |

I3 5. HSMS oiiAX| Hel
Fig 6. HSMS Message Format

(2% 5)ellM B uhsh o] 7 wAAEL SEISIC 9
8 FEEch 137] WZo] HSMS A2l ZEelME w4
AE A8 = SEHYE Akl AEE AR 7
£} djofe] HAAY A48 EaiA AHeldn

Hlole} wiAlAd <l e ID, 7] HE, 2B, B
A F Peg HoleE 38 A%stn, AEE AR
Y 2% HelHE FE3 g2 FHE S oy
AR ok M2 At

32 Azt AlE

wAske ZE ] AlojHAlAl/Heleld] d$-she st
te] B3E wARE Askedl S0l gt B3
AAE XMLEES] HAA 24 guldA e Az &
Aol & £ 3om, A4F A deE 8L wA
A/elelglel] e shie] AE HARI st FA RA
71& AR E B A7le 9EE i

. Extracted Data

P
Message Header Faxeeol

1000600000101010000001 Contiof Meskage

4 - N\
Self Description

Dirgetion

0100000001100000000000 esice 16
0001000000000000000000 —
00000000000000D0AN000

SECS-I Message

Funitidn

Siteryte

Message Langth

Message e

M

XML Converter

a8 6. st AlBel 74
Fig 6. Structure of Formatter Layer

(28 6ldXe 45t AZe F4E 2dFn 3
TAg AZFL 32 vy A, A7le g, XML ®
|2 oA St

E 3. ZpPlzel zt @4 9|
Table 3. Meaning of Self Descriptions

fea o ;, 2

oAlxie] E4off w2t BAEES cl2A| 225

Direction ThEol| LISt SRS EEsle ZAER
Z&=lolof Bict
FUE AR} AlBSHe B4l Z2eZ0| ERE
Protocol

7|E (SECS-, HSMS)




156 ®E HFHERSE HGE2007. 5)

Control | (HSMSR! o) ZIEE OARIY Z ojAlxie)
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Table 4. XML Scherma for SECS-II Messages

<?xml version="10"7>
<xsdschema xmins'xsd="http://www.w3.0rg/2001/XMLSchema”>
<xsd:element name="{tem">
<xsd:complexType>

<xsd:sequence>
<xsd'element name="Type” type="xsd:string"/>
<xsd:element name="Value” type="xsd:string"/>
</xsd:sequence>
<xsd:attribute name="Sequence”/>
</xsd-complexType>
</xsdielement>
<xsd-element name="List">
<xsd'comnplexType>
<xsd:choice maxQOccurs="unbounded">
<xsdelement ref="List"/>
<xsd:element ref="Ttem"/>
</xsd-choice>
<xsd-attribute name="Count”/>
</xsd:complexType>
</xsd:element>
<xsd'element name="Message”>
<xsd:complexType>
<xsd'sequence>
<xsd'element name="Header”>
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Direction” type="xsd:string”/>
<xsd-element name="Protocol” type="xsd:siring"/>
<xsdielement name="ControlMsg” type="xsd:string"/>
<xsd:element name="DevicelD” type="xsd'string”/>
<xsdelement name="Stream” type="xsd:integer"/>
<xsd:element name="Function” type="xsd:integer"/>
<xsd'element name="SystemByte” type="xsd‘integer’/>
<xsd'element name="Datalength” type="xsd:integer’/>
</xsd:sequence>
</xsd:complexType>
</xsdelement>
<xsd‘element name="MessageValue”>
<xsd:complexType>
<xsd:choice>
<xsd-element ref="List"/>
<xsd-element ref="Ttem"/>
</xsd:choice>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsdrelement>
</xsdischema>

&71eke §8) SECS-II wlAAE XML 34ez Hg
9 HAAs (& 59 22 g 2t

(£ 5)& SECS-II WAA] & S5F1E o= Agd e
2 i (Header)Z AR EH¥ = (MessageValue)
Z e v} List’ 840 ‘Count'dhe $4-S ARgS)
A & 2Bl E31E ololdlel £ FHsIH, List' 84
L OE 8 List’ 848 ¥ &+ 9t

¥ 5. E3E XML HAXIe| o
Table 5. Example of an Integrated XML message

<?xml version="1.0" encoding="UTF-8" standalonc="yes"?>
<Message xmlns:xsi="htip://www.w3.0rg/2001/XMLSchema-instance”
xsi:noNamespaceSchemalocation="s5f1.xsd">
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<Header>
<Direction>Exception</Direction>
<Protocol>HSMS</Protocol>
<ControlMsg> </ControlMsg>
<DeviceID>EW12003</DevicelD>
<Stream>5</Stream>
<Function>1</Function>
<SystemByte>210</SystemByte>
<DataLength>30</DataLength>
</Header>
<MessageValue>
<List>
<Count>3</Count>
<Item>
<Type>Binary</Type>
<Value>0100</Value>
</Item>
<Item>
<Type>Integer</Type>
<Value>17</Value>
</ltem>
<Item>
<Type>ASCII</Type>
<Value>T1 HIGH</Value>
</Item>
</List>
</MessageValue>
</Message>
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Table 6. Category for Messages
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(Wafer Mapping) S12F9 S
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Table 7. Summary for Components
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