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Abstract

In this paper, we developed the circuit and part information maintenance system based on JSP (Java Server
Page) web server using web browser. Designers can easily search part information and register the new
components or parts, and this system is linked to the EDA (Electronic Design Automation) system to be
applicable to the circuit and part schematics in real time. Therefore, EDA system part library managed by
individual designers are integrated into the web-based maintenance system.

Key words : Electronic Design Automation, PCB, Circuit Design, Part Management System

S 7 QlojA AAE 32 AHRE PCB A
FRoz AgEE dHolHE A3 A 5o
ZAM "9 3] oy 32 BEL A4 F A

L M

i

e
2 Y¥<=d shye 3% F3% (Schematic Part

s Az 4A 3 AHS=71% (PCB:

Printed Circuit Board)2] Aol oA AAS] a&
e =o7] A 877 kAL e, 59
WEB 7|9t sl A QI3 279 A7 & IJ=2FF
T 752 A =Ho] o]FoA1 T [1]2]. ¢
WA o2 3|2 REolgt Az} 32 Al Jlojx 1
FAAQN UE-S g 9o 2 7EA] W78 EA

ofk

Library) o]al t& shvhk= Q13279 F-F(PCB
Library)o|t.

olg}gt 3|2 FFESL EDA (Electronic Design
Automation) A7 & AH&-3te] 3|2 AR} AH
AR A7 B 3 AAE doly A7}

w TYPZFUSw AFE T (Department of Computer Engineering, Chungju National University)
=

w e gsuls JRFATG
A1AA} (First Author) @ Z%%

[e]
A9 2008 59 21Y



715k slell A 3244 2 327 AAE 4
A AT = AEE AL AT F e A
= golgt Eﬂiﬂﬂl%l% 2 AN ZFFY] EFs)
H AR} FoE A A|2HY 877 FokA AL 9
om o]y g FF HA| 28l o] 3|Z AA Eo Built
In & Wako 2 Xgsn M“: oItk [21-[6]. 2
HERE B =R J2RE 9 Az iEs]
#E3E AT WEBES &34 75 3 I=/A4
|2 A Al2~ES A FAsSTh

Skt

. 7He o

0f0

A3 2 AA FEL 3259 A4 9 PCBA
=] 2o Slojd AAATE 758 T FELA
&, 1 542 & A AHEEH 224e=
32 FEo] ARGl 2 A4S Fa 3y [7]. A
3% AA FEE I AN R &=l wjet E’-ﬂl =
I o] F FRE FEH

P 3% F3F (Schematic Part Library, SCHLIB)

» PCB A4 H-Z(PCB Part Library, PCBLIB)

w3 o2 g ¥ eoluelele] YA Roe
FE=3la A7)14Q EA 2 32 B ol 94 E
d, PCB A/ g4 223 542 7443817
Aste] tk 2& AA Eo] A dojof dth

P32 HE AA E (Schematic Part Library

Design Tool)
> PCB & AAl &
Tool)

(PCB Part Library Design

tol

2-1 32 §

HH

Y25 $ES 1 44 BHo] P29 EeHQ)
A4e 99 Aom A EHES
s gle) T A4E H2ee A7
UREE B2 9 Folot 37 ol 49 =
2ES T9BAQ 925 JBH FANL

32alasts] =82 A 12 A 33 2008 6¢

A 3 Fojof gtk 178 FUEE HMe
& ZAES W= Folof gt
» 7% FA} (Reference, Value, Part Information
Text)®] £E ¢ 3 A7), A2 T4
7‘]
5359 Body A% (Line, Circle, Arc 5] Vector
Graphlc AE)Y] Az Aol Bk AT 59

594 £
b BE B9 YEY S9 A28 SA RE ®
% Aee] FA4 44

.....................................
R

................ E Vactor GraphicList
e i
{ Pinlist i Schematic i - Lines |
i\ - {PinShape} H - - Cirdes H
i i Part Library I
! - {PnNumber} [ - Arcs }
1 1
i

1

I {Pin Name} i
| - {PmElectrical}
1

)\ - detesk
\

- Rectangles
- Texts

- Polygons
_________________

- ete .
‘

______________________________
= —_

P’
i - o CELd ~
i ! Schemiaticottibuke :I,’ Addiional Attribate e
1 = i 1
{Reference} :i - iSinmlation} i PCBFootmrmt |
- {Vahe} 1
! % {Far‘:lju.mber} ii = by i :]mmﬂoe 4
b (e g - !
N A - {BOM} i
feteo b g
_______________
o —
I3 1. 32 E AL

Fig. 1. Circuit Part Configuration

gt oz 32 A7 B8 shte] J2k F
29 19} Be F2E A gel UgES
3L Qi

» Vector Graphic 4% T4 (59 34 T4)

P Part Reference / Value & Text 74

» PCB Footprint 42 HKH

» Part Number X

> 32 AlEEo]d ZR

» A& AAF dHlo]E(BOM: Bill of Material) 2H3

Xéi

» 7IE} AAl 2o ZF HR FA

I3 2+ oly3 IJEE FE HHES GDI
(Graphic Device Interface)E ©]-8-ste] sfdo] Uehd
EEREES

PR

ol rlo



A5, 81712, H35F ; WEB £ Electronic Design Automation 3244 @ 2Z g A|2E o] @A A3 257

— DR s0 RS

40700

a8 2. 32k FE9 1M ¥
Fig. 2. Schematics Part Display

2-2 PCB &4 &&=

PCB Part Library= &3] Package Library2}al H-2
T @k ol Ao AHEE REe] A Y42
FHs Folof s, o] wjx] 7] 5 PCBY %
Holl oA ofe] 74 argjs ool & ARebEo] i?}
5401 tofof a7] fizoltt. PCB F+2 74 A
& 39 3% 2oH vy WEES el MU}.
P Reference Text / Value Text
» Copper Areas
P Void Areas
» Silk Entities
P Pad Stack Information
P Pad (Include Part Pin Land and Hole)
» CAM Drawing Information

P Part Number Information

=2 l"lol(

» 3D Library Information

P et

9 4= 0|23 PCB A FEFS GDIE °]&5}
o s Yehd 283 OpenGLS ©]8-3te] 3D
Package LibraryE Rendering $F o o]t}

________ ,/__\d(‘ [r—
« A Layer Stack-

-1 N 1 | Sik Entities 5
H

{ Pad Stack Lo uwp H
- Layer | MRS ¢
i

ERT v - Circles

- Power Shape ) = s 1
\ ! - Teuts
- Clearance

- Drill Hele

_________________

_________________

.................

R L s . { CAMDrawng \‘=
{ Footmrint Attribute f ! Information !
i - {Reference} E i - Dimension Lines E
- {Value} H ' - Drill Routing
- {PartMNumber} E E -V Cut Lines
l‘ - {etet i i - Void Areas
TR . Y abe +

...................

J8 3. PCB A #Z #ME
Fig. 3. PCB Design Configuration

LU

a

2 4. PCB Package®| =t ®3 % 3D 3
Fig. 4. Schematics and 3D display of PCB package

0L ®A $Ee EEs U 2UY

tolr

3|27 FF(SCHLIB) % PCBAA ¥F
(PCBLIB)®] £F3}E 48l F-4& 748k
HES to 2o BiE mdgs 53359
» Class A: A3 o]al 1178431 Ho|H
» Class B: 7PZo]1 f&4<l dlo]H

3—1 Class A
2% HE3 PCB 59 AIGAQ] #HA o

2ojo} & BEoZ 7} RIS JAFE Vector
2

Graphic J%-E3} Pad Stack #} Silk <} 18AR1



258

AAE-S0] of7)o| EFHT) ©]5S Symbolic Library
2t st o]yt HlolEle XY HEOE ofF
o4 )& WA E Binary Data Fileo| R#3le] £

,,____---_____--____,‘ e mmm e mm——m e — e

{ Common Data Bloce ; { Naming Data Block )
i - Color I E - Reference Text i
: - Width i ! - Value Text !
E - Pen/Brush Style i : - Fized Attribute ‘:
‘ /

.....................

- Layer ID (for PCE)

___________________

o

Podtioning Data Block
- EY Pogition
- Reotation &ngle

----------------------

J8 5. Class A o #x
Fig. 5. Structure of Class A

3—2 Class B

= FEA HolHEY
S} 203 AR ol ol ol
© T OE dAH dolgHo] A
(A 8 B A2Holu Z2AE #e] A 2H
5) AZEH A% FHojof st HlolEEo] o7]d
£ A
Class BS] Ho|]HEL U3} & 2HAES ¢
she dolsse 74 gk
» SQL (Oracle, MS-SQL, My-SQL &
< DB) DB&} A& Hojof gk
> Hio|E 9 Fho] &3] frs2olojof stk
> AAATE B HolE7} okt AAA}
Rzt HolHolth & S0 F59 A1

H~l o

I

HESZ A

5 FEY AL FEY @ 5
P TAEH =2 F V1R b ]EM]O]# TS
ujtol st

P Network Transaction ©] A} LAY = YEY A
wap7}h 27 otk aitk

18 62 Class BY W82 X338 180 2 (Class
B9] HolHEL2 I A AA7} 7Hdsit) 1 o)+
SQL DB 4 Hlo|E] Q= B9} AZs —r7]

g8k 7] Wioltt.

3}
1_

[Flezible Value] | I

8883 =74 A 129 A 335 2008 6

DTS

...............

| AR}
{Fidld 2}

____________

_____________

J8 6. Class B o 7=
Fig. 6. Structure of Class B

3—3 ECAD Library DataQ =

ECAD Library+= Class A} Class BE 123} 3}
e 844 ClassE TFske Aotk shto
Class AS 34 W Class BE THE1L o] & THF L
2 A4 W= Class ECAD Library S THE0] AFSSl®
& gt} o]2)gk ECAD Library= Class Ao ]3]
14291 glo]HE #EstH Class BE 531 #&
Zola 7pHARI HlolBE A st st HFH o
2 32 AAAL FFo e BEE T B A
2Eol| 5531, o|& 7P A WA o] A8
dolEE 4 Al7HA o2 29 32 A o Hheds)
A AFY NGraAIAZZH AARE (Real

Time)& o2 25 HYHES 29 F 3

18 7. Class ECAD Library =
Fig. 7. Class ECAD Library Structure

IV. WEB s¢& 22| A|AE i

ECAD 27 %3 gho|Beg T &g A2Hs
T87] el ot 22 47HA19 Al2ES 7t
Zt N stglom o5& AAA FAEE 19 8
7 o] L)

1) LMS (Library Management System)

2) PMS (Part Management System)



A5, 81712, H35F ; WEB £ Electronic Design Automation 3244 @ 2Z g A|2E o] #As A3 259

3) FMS (File Management System)
4) WEB-Server 1= (JSP Web)

CI5 Network Backbone ]

a8 8. S8 22| A2 FYE

Fig. 8. Integrated system configuration

4—1 LMS (Library Management System)

7199] FF E]rol‘ﬂﬁag et EFstE @
% i gholBEejglE oY=
2 E 814 ’5?3}15% Zrol gho|He|g]e] Kok
33t N JEF sth

» Schematic Library & 23/ 55/32

» PCB Footprint Library] 2H3/5=/32]

» 3D Library 9] 2/ 5E/3E]

4-2 PMS (Part Management System)

71%9] 2141 B0 o] (CIS/71ZFEA R 9}
& gholE g & dFste] A A7HARl FiF 2ol
g Z4F AEE AT Q1 w3l
ZJ_]EI_E. ) E:l/zlzxq/_,.r;q a, ZI: gl
e Aue} SEko]dE 2 adoAnt
ol& 2AZ ARl & 34| BEE 3IATH
> LMSol o3t} SE7 FE 4
» ECAD Tool ¥ 93l 2% 2ol AMES
=5 Ad

Ol'}‘l _1]1
oo o |z

4-3 FMS (File Management System)

LMS 9} PMS 9] ARE-9] 210]A] Stream Mass Data
o] ZaUt s W AZst] AMEEE AXHoE,
Holg Ale]z7l 2 A$ PMS Aqde 0]4‘&;}0%
Up/Down loading & 38 & & JT=F =Hof ¢
FMS A& FTP Z2EZS A4 AYste2 EM
oz ojfdt FTP M= A% 713l

4—4 Net Express for WEB

Net Express for Web-> LMS/PMS/FMS 274 5} A
F2H 32 A7 FEREY WEB 5 B9 7%
_ /*6@'6}1:]- om};@ oz Hzg H%,] ﬁz’,:g} Jr_rLﬂ
AAAANA QA= JZRF AA ARt 27
A g FE 4% Xqi% TRt Fggt dlo]

Bl A5t o5 3E FF gholBYe & T4
A "ok 19 9= ﬂi“ﬁlx}c’ﬂ ofste] ¥ E
T3t o7 FFY AA B FFY 55 gl o
A R HAE 24H 07 T Zlolt

3|2 AA A oste] 8 HH RT3 FFE 8L
& BRI A AgEn 15 #eAe olde &

ol diste] B8 Ho|HE 38t Fi
Fdst7] g 1Y vlolE o} A FE SRR
55 Yt tolHuo|2d FE3 § FF A
S SFH I E AAAE Y FES A4l 3
2 A7 A8d 4 Utk

oloJA] 18 102 JSP(Java Server Page)Z 753t
WEB A|2El9] sl o2 Alqf 2 558 83ste
o)tk

&

=2 =

MetExpress
for WEB

’ \
>~ “ ‘
|‘ ‘
----- \| 1

B P Laal

s . -l

T sk i e

i Filg'DE 1 I soLpB |

1

MaExpress . :: —_— e i
LMS - F *

- 4 i

PMS
FhiS

a8 9. BFst & MH/A| Xd 1Py
Fig. 9. Standard part request and process



260

.....

a8 10. ¥FEst 75 28 Ho[A|

Fig. 10. Standard part request page

J8 1. 2Es 75 g4 2 2

Fig. 11. Standard part search and maintenance

V. 3 28E FEo SQL DB Hlo|H HF

714

323} ets] =82 A 128 A 335 2008 6¥

Class A °f 98] &%= 14 547 Class Bol| 9
3to] FEEE Flexible Datad B E FEHTE o 7]A
Class B2 £7%¥ AHELS SQL DB} As3ste] A
AHRL Ak 74 58w vlolE ek Azt A
02 A% He HolH S0l 3= AR} A2
e FF AR o]ejg AsH Ho|HE Adse
WS AREste] 2 golBeEY] 5 Fds)
| ok

ojggk FF glolBeg] 9 54< SQL DB
T dsd dHolge AFske WA SE Naming
Matching 7|9S  ©]&3l=S 3T} Naming
Matching®l] AHE-& T 7|52 F2S < ¢ P
£ AHE St=& skGith

X

Unique ID Unique ID

{Field¥ameal} FieldNamel

{FieldVamea2}

[
[
|
" o
!

L e R

J
J
FieldMamee ]
|
5

{FieldMameN FieldMarnel
s

S . s — .

1 Part Library | 1 SELFields

T ’ N J

a8 12, BEYEL SQLDB osEH4]
Fig. 12. Part Information and SOLDB linkage

ofd FFo thste] F dlolHY HoEE +&
sto] AAANA ARE ATIE £ME s
w83 o 19 133 2o



. S,
: "--.-----" i | - [ |
i FileDB i | SGLDB |
:-\.. JI :"-.., .lt:
LM /
PME

[ ZEH RE ]

8 13, S5& BE 3 42
Fig. 13. Calling root of registrated part

ECAD Client(A A2t = F-& 7)o <3}

AE HZo pMSo 2AHH, o

o
i
o W rlo to

PMSel ojgted A4 "ok & ¥Ee U AR
g A2 LMSE F3to] File DBAA #H53]

11, Flexible Data&-2 SQL DBoA 7}4& & A+
5ol % 52H FEOE ATE § == A
Ak

a8 145 FF 5% Al2"S NT-Server =
NT-Server + Unix (Linux) AW <] F4F & #£2&
A ke s 28 2otk

Qb ox

Windows NT Server
LIBRARY DATA
DESIGN DATA

TCP

\§§ ' NETLMS

SQL DB,
(MsS-saL)

; *DESIGNDATA

‘SQLDB
{ORACLE)
[WEBPWS | |
L
O3 14. EDA Client2t FE 82| A|ARS MX| FTHE
Fig. 14. Actual configuration of EDA Client and part
maintenance system

Ce ]

4, 3171%, 97 WEB 5% Electronic Design Automation 32474 2 25 #g] A|2d /o] s A4 261

Z2E

A

VI 2%

2 =% oAM= ECADY gholBded] T3 3
WEB T-Zo] thale] a4 3F4ith LMS, PMS+= C++
o oJste] 24 EoH, FMSE FTP T2 EZ 9] A}
G023 FTP Mue] 319 EgE C++ ©f| 23]
247 Sttt =gk WEB 422 JSP(Java Server Page)
of oJste] F=E o] vlo]a2 AZEQ] [IS(Internet
Information System) & |5 2(Linux) A{H<
Apache / Tomcat E73A &5 & F JEE 7L o
Atk

3|29 24, Part-List & 5%, PCB Y48
dlolele] 24, BoMS] A4 S& o] A4 A
Z 973te HEM 3F dth JEE o3l
A 2EM A= BE JRELS A HAlo A

£ FAY F sl goluee FY A Al
2Hlof ok Bks FA & 4 gla, MESYA A9
S Ao 2 3 UA Aol oJgk B E glo]He T
Hj o] &olaitt.

PMS+ Z} ¥=E5 SQL DBYA 7H4 Q2= T}
A vl A AFANE BRE AST F 3o
A ojw g ARfj o] doleldell A A st s
AAE T 5 0o Al ofn] F5E 71EY
ol gA T8 + dvk= el Atk

olglg = FF T A=FAN FJRHEA %
AZS) ARl Be YL 1A A0E A2
o, ot ol 1 ENES 2% 4 ATk

P HEo T8 Ad

> A7 BEFE A

> i 71 9=

> A )

> N AT 589

P TE FFo A E A= 3 Au] A
a7

P T B 2 we] A[2ElS] Aol &gt o]

B9 og4 3

2] AlHlo] 27 YES

M 71491 A5E Skl AAZE dlolEl 9] 7

AFZBYE FYE F long oy A &
1+

BolA 2= AL7I 2 NS oF TS HAas

offi ri



[1] F8¥<F, o|8% , =37, "An Integrated ECAD
Library System for Standard Part Management in a
Heterogeneous ECAD Environment," L}/ $737
813/ vol. 7, no. 2, pp 67-75, April 1994.

[2] Mentor Graphics Data Management System,
http://www.mentor.com.

[3] C. F. Coombs, Printed Circuits Handbook, 1996,
McGraw-Hill

[4] G. Boothroyd, W. Knight, R.I. Wakefield, “Design
for assembly,” IEEE Spectrum, vol. 30, no. 9, pp.
53-55, Sep. 1993.

[5] A. J. C. Trappeya, T.-H. Liub and C.-T. Hwang,
“Using EXPRESS data modeling technique for PCB
assembly analysis,” Computers in Industry, vol. 34,
no. 1, pp. 111-123, Oct.1997.

[6] R. E. Giachetti and M. L. Alvi, “An object-oriented
information model for manufacturability analysis of
printed circuit board fabrication,” Computers in
Industry, vol. 45, no. 2, pp. 177-196, June 2001

[7]1 T. S. Loh, S. T. S. Bukkapatnam, D. Medeiros and
H. Kwon, “A genetic algorithm for sequential part
assignment for PCB assembly,” Computers &
Industrial Engineering, vol. 40, no. 4, pp. 293-307,
Sept. 2001.

323} ets] =82 A 128 A 335 2008 6¥

o
)

1991 AF st W3-8k} kAl
2003 ~ &7 CSiEDA ©JA}

2007 ~ AA FFHSAL e
At 371

ZA20F . ECAD Tool 7B, U= A]
Edlo|A

19811 Ferhetu 3-8 &

A}
1986 FJehstar thskel ks
&3} F A}

1997'd gFohetal tiskd Azke
BlE eI

198613-1994d SF=FEAKT) A74LY AdA+
2

19943-84 F5dEHSt FREANE
Aot

E-CAD

1983, AFtista HALgsAL

1986. FJusal tighd HApso}
AL

1994. 5t thekel AAbest

Ui HRAL

1991, 5. ~ AA) FFUsta AFE s 15

ZAEOF © A|ZEl A, ECAD Tool 7HH, U=

AlEE el



