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A Study on the PCB automatic routing by shape based method
using the auction algorithm

Kyong-Hwan Woo'- Cheon-Hee Yi''

ABSTRACT

Routing region modeling method of auto_routing systems are use the grid and the non-grid type. Though grid type has a few electrical and
physical element on PCB, grid type has disadvantage which decrease the auto-routing speed due to constraint with board and grid size. Thus
it increase the memory capacity. Non-grid type (Shape based type) use the region processing type, so it has 44.2% memory decrease effect
than grid type in routing region. Thus, via number has 55% decrease effect, total routing time is increased 83.8% than conventional PCB system.
In this paper we developed high speed PCB auto-routing system without memory waste by using shaped based type applicant with auction
algorithm which reaching the destination from one-point with best speed and solving the path problem. Also, this system developed by Visual
C++ in IBM Pentium computer Windows environment, and compatible with other PC.
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algorithm)

1.4 E

VLSI 71&9 43 2doz YA 44 71¢L 9
£ BRsAn w2 HAdn, 438, drest ol
olFel wet PCB AA9 Exwrt Frtstoz dA Az
o] ©&o] a3 acleg ¥4 =AU

PCB 474 #39 71 F83 s vix], ojd dxg
T 4AAQ W MEH HX CAD (Computer Aided
Design)Z A 71&¢& @43t Wi o)z7|7tx] 143y
o] 7t FANE #EFE UFEY BlM ANage @

A el g AWe natsy) A EE-wE qax

3

Fodo ug
o] F
B

Wt axEe as
2001 29 289, AAMEE 2001 89 109

_?_
ig

e

t
t

rif opvox

=

A1 &[1], Building Block &xaZ&[2], #3A dng:E
(3], Auction ¢ F[4]5 3 Zo] 2 71 dmEZFd 9
& wd Alxge 7

PCB AAe gloiA] 713 d4=g dazdLe 8 A
T Nz A5 AE wiFZA BF W] WiHAFEQ PPD
(Pad Pad Distance)$} PTD(Pad paTtern Distance), TTD
(paTtern paTtern Distance)®] 37} 7|EA<A dejulg 3
of o3 BREd AAHE YEES 4718 2§ flo] B
HoR 7} Q4E Aol Hx dHAUE FAGEE Fut
o7 AZA= AF wMeE PCB wide EAE A 3
Iz & Ack AA, w499 (Routing Region) #HEl
o] B 4 9= 9o HAFHI GBS 2 o]
o FHEolgle F9E AHEEHA "o A, FX9Y
(Forbidden Region)o2 ¥jAMA] ZofB& Jehls ez



210 HEXMe/EH=EXI A HB-AR M3z=(2001.9)

vjd o] FotEE AR udEgo] v Ay W3
g 9= g9l gk AA, wWAL8F(Routing Request)s
PCB A4 HiAHE £335AE VEHROLR o YEEL &
A3 w2 o2 £ 3HO0rdering)dte Wi S 4 Jhey

WAgd e dAZ B 4 glw 7MAAHR deegHE
7N Al WA (objec) ¢ ZaaAsEd AL F A=
APeEs T2y =Holole HolHEEH FA g5
g ook sttt

WHgde ndys: PHozy 18 S(gndwa
shape based 42 Ahg3ln ok agls WAL 54 4
Aol it 23 A WR P& G} v Had
AZE 2AsE WA0E Maze W7} AR AHE
o] &3 A% =4 A6 7], stolery] HjA 7| (Hightower
router)[8]5- 0.8 FEE 4 9ok o|¢ Ze wWiHAdY 2l
g We uAdd s uEd BYOE mxn HEE £
o wld g AZY 49 HBE AHsy] Wi
m¥% ng A 5 U5 34 JRE A & Aok
ey 29 WREe Zv1s A2E SAF o 2ag o
2y FEd i B A% Ae] AgHEE B =&
At shape based W] & HE3td mME AIZF Yo AF
wjdo] Fd = AEE

Shape based ¥4 W42 QoA dwg ez wfd o
A9 odg 7hx EAEE #Fs] Y8l HZo ol A8
He ol of uid wale wldA =g WA
A Q7] WEe] @9 Ag YHAINA gerh old e
olf 2 el ol gt 49 AHeE s YL object
based?] FHAT FAL HE3 HY wjHdVE HEn
2 ads wds 22 due Fv Z2AE AZ2E & A
o g2t 2 = edAE A9 2e AATHE 2R
o] g AN o BXRR mgd W HAAZE
ArZ&8= auction 4EEFE VEEY wjHdeTE WolE
o 2AFoE 1 HEE Fol AT wdstE shape based
Ao Hg3to] PCB 2% A Al28lg st

B =244 /Mdd PCB AFdAM A~8E 7|& PCB
ANz g Ax dee] Ao 442% Fa et
555%9] Via #a&d 2 833%9 F wjMAzt &4E 4
ehlo} 53 45 e dFsAt

2. Auction 1el&E

Auction ZDEZoA 7+ AHE TPty Y= ul
Bxoz Agslejolsinl, 7t wHE Al ABACZEUL F
Zalcorat, AA il d@ W4 jol AAE g polvd
FEA 2L oI g

’

a; = pi= ].I::é) {a;—p;} 1

gl wE JhAC g9euy, ¢ndse 8y, 1%
A god FER oL AA o voUA Ge HERAY

- 7b A 3, auction EeFe] HIAHQY W] Ayt

Auction ¢18EFS A g 22 ERAAE A
o, & 7o 9H7 o A FHAE 7HQ FAd dis o
g dugdE 2o 5% +3 2745 JehlAh Auction
g Fe oAl ek gEd FFg dAe F4 dAE
Pallottino®} Scutella[917} #| &) 8} t},

Auction €& #3 AL 0(md)olH, d714 m
& U39 Fojr} #AHA v Fo] FMR T k=9
Ut 4304 i g ol 83 59 A HE O(mn)
HE o FadA =1, 471 n =29 Foln

Auction ¥31E|FE @Y YF/RE EHA HAAR
2Ae st 53 £ AAE 7R 7] WEel, Hd
A2 FBA auction ¥neFE o83t HAAL PCB
32 AAA A shed He udA Hd FE2E AN
o2 A4 A A Hagd g A9 As F4F v

€ 438 7 A FH| Ut

2.1 Auction ¥€n2|&e| MyX HiE/zctAd2 dn2|E
A2 g auction €uE|EL 3 dedt A2 p

=(1, &, o, W8 FATT DY G BE P=(1, 0,0 -,
el &3 Fv =EO|X, (i k) FEoITh mel 93t
o Pol 32 AR b, i b k)0 9% PE OiAste
Ag gua, i) o P §Folgtn REc g P

b A7 mEne FHHA geth, PE SadE A 3
2(L, i i, i D) A3te] PE diASHE RS olmla,

I S

{ TS i PpPe oo -‘F—xq

e

i No
| <P st N
e |
azaE Iyes x3zE J

P e J ‘ = ol ofsM PR ng

e - —
|
No /t\ r min R

D

nl
’IYes i
S 2 ~ y
PE 52 | L LR e
S R \"'\\, e
I MJ Yes

PE ¢t A2olch J

—T

£z )

(32 1) Auction Z2|He| X vhe




Auction Z112|EE 0|88t Shape Based AI0H 2t PCB XHE YOI BHSt 933t 271

FRYZFE P} W oldlo g 4AL FEAAE )
2 wel pg THGLL,

piZ<a;+p;, V(iji)eA (2a)
b= a;+ p;, P8 dFdE k& % jE ZE #ojtt (2b)

2 EAY 43 g% drgd =4

A dg drd 2743 @A
dE + AvHiol

gkl A(Ppo|l dEA 2A& %—éf&lﬁ’r‘ﬂ, p-p7t Hd
A2 AR ¥H & 13 kE [(EP Alo]9] PO dRE
1A 7R At =22 & 4 i)

g P9 9 ==o & 9 auction $nEFE
T Zh

& (g 1)

22 HHE HHE Auction ¥2lE
Auction €1e]FAA nlAe nolde A AeAS
1 9§ dd 7t 7HE pE At dES de A
€ pE AEIG AT 9 AA o g o jo AR
=g -pold, & AAAE =A Hd gog di ol o
& A% o] ¥gHol At}
Qg P = j:.i)((i) {a;— b} (3)
AAE HAGAE auction LS4 &F LA= 7}
=E7F %t W AARE E YL i+ jx1E 7
AE HGAR A9 BE Y8 7) el 93(i5)
& Ay
HAE2 FAAA €nEEe &4 de=AR p=(1,11,
Lik)et pl=ooF 7HA 1 A& 7HAEH pE X3
A gy, a8y (P, pe A Z27& BEATA
gou i 278 UHEAIEAM HUAHZE AEF

l-u’.
o,

ri=a;+p, V(,jlep (4)
7rl=pi. V l @P (5)

{1‘), (Jl(z ])EA (a’1+ﬁ/)} (6)

047]"“*1 e NA jo o5 Foln, gy tIY ok A
Agstr) A olFola, pi= AA 9 71, pE dA

-4 7AAE w99 e 21E WS AME Fd
A2 auction G FNA HAA2E AEey] 95 e
HALE Z2H2AA (=19 o p& FHxsln 23x god
urEago g gl oy, AME dueSdMe ji=id
4 pE FA8n 1A gowl wHEAAHS Pt &
FRARANME AR =AY iFiE FHE il o

O-S3AR] 5 = arg I::;]()(a,,+ﬁ,}§: A st HAA

2E AEsg e, Add dugse (29 2)9% 2o

A

‘ ZE i Pe FcheE=d FX }

gade 43ye

N CRR) ‘

[ =S | ofelaiM PE 43

0

’ \ J=argmm(a +p,}

No

32t BHZ| rofd

PE ek Zzolct l

(38 2) HME FCHAE Auction YIS

23 JW 3 Auction 2nalE +~HH}

dneFe FPYHE BddHlH gF FHz|9 My
¥ AEY dF FAAS ddsa Wiviz giE 7)Y
£ A &3ld =9 ¢ NI 39 ¢ AS d5sdAy =8
). HgodAe w29 FE 1000004 AlZaled 10004
F7H71Z 000 Ao, 39 $£ FYF nE=

of o F7HAA A& =
o] o 1084 F7HAA ARt BHAI= 17, 24, 3
= 27 = 2] o
Mz Agate Aot
0.45 nim e e e e
A
"0 413
0.4 LI SV e—— — il
S8
035 (| ¢ vew
; = oAU
03 ‘ *  GsH | - 0313 - ode w0.308
i + v " - )
‘ - 0230
| ® ol 0278 020 Jomr
0.25 g g 8
! ™ 021e W 026 0202 0.225
200 -7 . 85
02 0188 * v o '° 0
i o + o e 01 o.162 o186
; - P e !
015 vy Ty o151 Lt o1z Lo Tonr
. o131 v o2 < 0.135
; » 0 500 ous ®o0117
0.1 | Foopw . 0B 00 o P oo UL
: 2079 0.08 = oou = o087 " o0 . - o0
" 0080w goee . oem
i 00sf . - oo * 008 007
0.05 * 0o 0064

60000 ~ 70000 :
6000 7000

A 10000 | 20000 30000 | 40000 50000
N 1000 2000 3000 : 4000 5000

e Y-AU() 0049 | 0054 | 0063 0063 | 0.07

= O-AU() ©0.061 | 0068 | 0.085  0.087 | 0092
i G-SH1) 0079 | 009 | 0103 0115 | 0118 0136 | 0156
‘ Y-AU(2) 0.063 | 0098 | 0.125 | 0.103 | 0128 0135 | 0147 |
» 0-AU) 0078 | 0131 | 0151 | 0145 | 0172 0182 | 0.193
o G-SM2) 0.098 | 0156 | 0189 | 0202 | 0225 0239 | 0257

i
|
i
!
+  Y-AU(3) 0.078 0.128 . 0.164 | 0.155 0.179 0.185 0.235
- ! [ ki i R [l SO ldintucal
+
|
1

* 0-AU3)] 0102 | 0.166 = 0216 | 0226 | 0236 & 0.247 | 0.308
« G-SH(3)| 0.117 | 0214 0279 | 0288 | 0313 0319 | 0413 '

(38 3) 174, 220, 3 SHXE 71X ZPe| s3dn



272 BEHMEIETI=EX A MB-AT H3=(2001.9)

Aol Al dnEFe MAE ADGHE auction@ L
AZ(Y-AU)T 7|& auction €gZE (O-AU), duk3<l
HAgA e duwEY SHEAP (G-SH)YnEE wx &
Maigen, A4z dugFY FIEHAE (29 39
YER QA

4¢3y BAX7 149 ASdE Y-AUE O-AURY
327%9) A% H 0-AUE G-SHET} 400%9 X353
& 2t EFHA7 249 ASE Y-AUE O-AUET
315%9 %347 0-AUE G-SHEUY 39.0%¢] 4534
& Rgon, 4471 3/4Y 4 5de Y-AUt O-AURG
335%2 Asd47 0-AUs= G-SHETE 394%°] A%
A BA E3 =47 40000Y S FEHAA
g2 AEGg Aol £& A0E ey

3. A& i/l wm2fF 3 cioje] EU IF

7124 AA FHE 2VoE PCB AE Hizl/mid AA
N2ge T3] 98 4 93N dF B9 A9
28 223 Auction 4322]%F 2 Shape based line search
routing & 1128]&3 Shape based re-routing 7|'4-S #-&3}
o 2% WA/ A2RE pdetgh

3.1 Shape Based HiM 32|&F

PCB #j4d(11,12] ¥y 2= 943 =-a= 324l
shape based W41 WAo] 9t} Lee ¥18]F %+ Maze &
I18EE ALl wiMee o= e ogd Ze
EAHo] glenz B =FdME Shape based routing ¥
g A&t

gz drale EAE AA(PAD, Copper, Vias) g9l
221949 HE TE dolort tE 3xUAA T
FolA sHed olF ange HW fd &@Fel A
g Adse BHez agisd g 2x4F AR
G& #3so Folopsinz @B HRI 2FHAR
o, AHEER g dEdk go] AT oH¥ 1
o uguae] wid g FAA wRE FHA oo
3 AR Fgg Az Ak i A HHYE
Zolx EA7 RA=Y, wMd Bag J9L JujEs
A77 A€

age e A4 o3 2 wWre JHE Fol7] A
Shape based 42 oWt AAE 1 Fef AR A3}
o Aisle w4 oZ PCBAME thg® 22 shapeE©l
FolAd.

@ Round : ¥%¢| PADS} Via8 24E Hogrt

@ Rectangle : %9 A1z} PAD Z4& Ao@rt

® Line : ¥jA shte) AaREE F ot

@ Polyline : o] A48 AIRWE 9 FuH 2& 9
qg Ageh
® Board Outline : 71242] 2hel Yol Pl gk

olelg AMNEL 7o) YR, T R AVHY &
A AR #olo] JRE EFH EF o]#F shapeE>
Hzzlel Ztzte] AMzA EAEH olE AMEe Ife
dojg A7E etk F, gl Ay ¢ B wi
& ¥YeE 37 o1 2o At ¢ AL WEeE g
TF3t7 @&t} Shape based 4ol ¢l& PCB #A% WA
HAe (19 49 2t}

Shape based 2t& WAL o] GAE AHA W4
ol has T £ =RolA A& 7 HAAAM de o
He e 2

D #F 9 ulinetlist®] 94 :o] &AM PCBo

HEg FES uAde 87 Akl MEEE 133
T WAlolth, REL 3 HE A3 FE A W)
o] A7 HEo] 43" Land FELZ UHo
AY LandE Pad ®+ pinclghe ez Eelojzch

2) 7+ iteme9 shape A4 : shape basedd] ¢31EFE

A28 £ JEE 7 PCB& A4 W3l shape(Line,
Circle, Arc, Polygon$)E9] dlo|g) o] A 243}
2 A4 8 9 =2 20 W ZA4L 98k sort-
ing€ ¥} Sortingd 4utH oz 23¢9 HEd 3
sortingS & Hed AM-F WL quick sort-
ing71'4& AH43Ach

& 2l2~s ¢ WE 2rE oY

I S
- Board Oulini# OIS W3
-

!

245 PCael temmol cht Shape 44 ]

NetESl MA 2l soring }

— i
Fan Out Routing for SMD Pin
1
Memory Routing

C
i
C Conflct Analysis
IR
C Re-Roulion M7 4% -
1
( Shape Based Re-Foution
1
I /L /U Shape Roulion J
!
L Shape Based Line Search Routing )
C Shape Based DRC B
ot
oMo E
of
W E R B

(38 4) XS v 2

3 HEESY AAH sorting : EELS AnEd 22



Auction &312|5& 0185t Shape Based A0 2Tt PCB Xt& HHMOY 2+3H 0472 273

o9 B33 A4S Bd Fuh WEES Hjdsted
AotME wld A4, § uldo] FAHE A48 A9
A wEoe A wAEE Y & Atk UEES ¢
oA ole} £ME T oM 2 £MZ sortingst
Ad, HESY Zo|7} & FoA 7 o EE O
v WO 2 sortingg @tk olF M EEEHR W
N #2 ZoM 7] 2OE sortingdtE Wgolth

4) Fan Out Routing : SMD RE£E2 HA4=2 1 FX7}
o2 Zch e HA A viate g BE F
Aok, oz § o] f2 w9 AlF dANA fan outS
Y8, SMDF-FL ¢ o]4 SMD 7} ¢ty PTH
pine] €k & wiAd danEd 7 ALE FE @
ojo] AMgtel tisle] A-FEE 4 Arh

5) Memory Routing : W& 2]8} 22 Azl o BEA4
matrix 73E 23 %% Data, Address Bus® #2
W] yEEo] o &t oz UEESE via
o] 8 FE Fog wzA WMAE P

6) Shape Based Line Search : autorouting®] 8 ¥
2.2 Line Search& ©] &% vld& F3hgr}.

7) Shape Based DRC : routing@t YJEE<] thdla] Design
Rule Check®& F33te] w9 conflicts o} data
basedtste F-&olw, dojeiuo]238t & conflict B2

S5-&AA 4 5]0] re-routing®] FRE ALGETE

8) Rerouting #AA 44 : oful@ wjido] wjH& Fa}|
Zate 49 M 2 89 9 BAANA 29E
4 &, 37| glukes Aot} o] A$ F7HE nld sty
E4% dlig 27 43 I B4 HHE Eof 99
& e 3 oulAdsR g8 alxg FYsd wrd wid
o] FqHT U F wjHE vhA] wiMEH NI
e wAd A7 EAY wjdoe] 8d Fou)

9 I, L, U Shape Routing : Shape routingslA] &4
2 TiE e AHEEHE HEdES AdsTE V)
& 7HATh ol AL v HdogRH BE3E A
Hog FaHer AAdE F, Shaped 7|2 Fel+
HWEES lookup 39 I Type, L type, U type[13]&
olgste WAL I 18 HHS F4 £E= +
H ojd dlEd AMRHE A& Her] 918 o &F
E HYEA A FejEo] & A5 Midel JhEst
w, " Atelo] Follgo] gl& ASolw vRe sHyHo
2 A Heg Fdddh

L8 ALe UE Zzke Mol £ 2 F7o| okl Uz
Ml 1A% Z%ol 45 Fejold of Fue )
AEe A4ae HES AET A9 309 AL A4
ST, Ul Aee 54, 49 £x Adgde YEg

Azt A&t o)A 3709 HYE ol &dte HHS

AAAAAH, 0 Hede] £3 BE $HOE H3Y o|F3Y
A HEE A48 AY AGA H2 44 Q49 d99
EE 71EY Ao gRUETY wid AR HAHE 3o A
g Jeo o7t FAPEAE GAse Aol oA
2 A =9 AU 94X P43 A€ felie] o
2 HAA a2 7AEY dEe HEy YA AN g
ROUTERPAD ROUTER TYPE :: DistCalPad(float x1, float
v, float x2, float y2, int layer, ROUTER NET n)= F
Z d9(xl, yl, x2, y2)oll A oln] wiA g =9 vjo} 943
ANE st d2i7t HAsE T A= TUEHE
uhgkale] vhA] 9 HAS it E=3 dEa gud
o #2344 ¥4 ROUTERPATTERN ROUTER TYPE :
DistCal Pattern(float x1, float yl, float x2, float y2, int
layer, ROUTER NET n)& Fo]d 4 9(x], vl, x2, v2)%
ojv] A4E AEe wiMd 2 AAL FsE g2
| 23 nolagte RB7HHQl 48 M3 HEzty 94
s FRdct

Shape based= oW R g HAEL shapedle 7%
2 Hgs7] g wjAde) d2% shapeE %olE shape®t
routing shape 27FX2 AA o] Agsie (2@ 59
Zo] 817 S2¢] #FolE shape®} R routing shape® e}
3 o vk

Lle] S1# R7te] HuAH, L2¢ S29 R7Ee) A9Ad
2t & %% R shape’l wjXde] 4428 5 d&Xe Ll
L2¢] Agrt sy rRe] weAE AAEE " F
shape7te] wld F&& Drojgt & of wld & $4£3517] 4
A O 208 WS o}

B

S2

S1 L1
L2

L1 >=Dr AND L2 >= Dr
{32! 5) Shape based 2H2! vbgd

AtZ}8 shapeo] Wizt &3 wid #H& F A9
shape7t Bl FFae] ANH =S PAlslr] &) F AL
o] HaAeE oA 93 (1Y 6ol 2ol REY
& Dritg 833t Sr 998 AT EN o] JYo] S
g A1} gverlapping Hx ¥ S} R d9e] HdAY
7} Drivt 2 & zte=dh welAd shape based®] 42 &
A& shape based HHAT H2& o] &3t o|FolAA
g,



274 BENe|EE=2X A HE-AT H33(2001.9)

. .

(3% 6) Shape based tHMTIE] ZAF L

Jqd A4e 7b3 712A A LLU HE ool
o2& 2gsted [+L+L+I1+L I+L+L+U~+L+I% 3|
AR 2% L L dEE 4 F A9 wde &
By wed wag FHsE 5oz AHE] A3
£ shapeE< AASEE 7HFAT o9} &2 shape
based ¥jA71e] AAAA HAFL (29 D 2o

HWES Hidz+
Push Penem' e A D)
Ol Dbt 32

HH & @l TH HBE AN

Push Pattern
Generator
Push Pattern
L

Draw Patten
Shape Update

Shape data base

Ul E2| &@elJt

(32! 7) Shape based TE 2tFE BEX

32 Viael & 22Kvia Minimization)

Hlo} HAE vlol £8 A V5o dF A-
o) 4 (Re-routing)? HAH3} 7|go] o] &t &F A-dA
71Ye @& uidola] ozt Ha gyl WEN 2308
wWAdo] BY PCBE @Zoz A uwjMsle dHjo} HA8E
Fae dyolth & A wjME AR Hloprt EAY
A% HlolE AREHA g e HRE o} WjdE T
gt} o] 7ye ol e Bu HAHSE FAste Y
o2 Heo] P49 uole ey e 2714 FHE T
ek AA, 99 F shue vloprt EAse FeE A
g AIHE AFe o] M2 & F$E2 e Hjoprt
wAsl= 1 g€ 1 vlol Fejoth. EA, 2709) o7t &
Aste 7492 Ju AOUE AF9 Fo] dE FFE 2
Ael vloprl BAEE 1 e 2 Hlo} Fejolch 194 2 H]
ob= o} 4 ] dhgel dloiA 1 #E 1 wiol Bg
o £97 Boh & 1 HE 1 vjols AEE QE 2
2 WAg A% o shte "oy} 2AEE S A

g0 2eu 1 99 2 vioks d AIHE A% Fo
A28 Ads ge 2o WAL AL 249 wept
45 g0z 1 A€ 2 HlclE $4 A4 F 1 HE 1
Hobg AAsnz ol AHHE FP% + Atk

3.3 Shape Based Hix| &

AAZ PCBE ZYolgte A9 #@Riz dA7 o
ool wix 2 wWiMe F&F FAvL Atk wE AA=
A 8F & BE T dolx & AF Y}
AA o 7] wEd AF wHeE Ade Feovs
% w9 A5 WA E EFet FP@

Shape based MA@ 79 ZE RFLS 1 Hei7} Y
so] QJov AAgE 47 gE 25E 1 Atk F W
Ao AHREHE WHe BE Y Aol A/ A
7ty e] mofolet Aztate] vl & FPFrh oH T ol
nze wixsr] YAME BEEE A #E dyA
2032 olEA7|E HAYL uEElY T ESo]| Bl £LH
2 WA= simulated annealing 7% 2 REES]
$12 AL shape based 7I'8& A &3t WiAARRE
gl (18 8L ol #& 7|WE H 8§ shape based
w234 & BHoj@rh

Shape Based
B =8

(?ED! HHXI| S22 AHE |

Simulated Annealing

Placement for Shape
Based ,

(32! 8) Shape based HHAIZHH

3.4 Shape Based Hi417| tloje{ =W
o HdA 71&d duFES E T AF HA
N2dg Z2aYsissd) AMES dolg F2E tg 2.

3.4.1 = FZ&(Pad Structure)

=t PCBAY HEq U@ #7134 #U& dZdse 8
A2 ZtzZte] BEL Yy HEE HRE £ Ao w24
Aoy F2E A4 W2 E Do (28 9% 2l
FA s

struct ROUTERPADS {
char valuel8] ;

int pinid ;

int lay ;

float cx, cy ;

float Ix, ly, 1%, ry ;
char netnamel8] ; )

(38 9) HE F=



Auction &1n2|&

o7jeA valuet T Wo] HAX3E FES °lF, net-
nameS 3F Wl AFE JE °|F, pinide #HF A A
3, laye 2 W ZFol Ui ARE vepdy) Tref F9
AE 7} “0"Y W+ through hole pad, “1”¢ ®l¥ minimum
layer SMD pad, “2°¥d o+ maximun layer SMD padZ&
et cx, cye 7 A9 FAHH FEO|L, Ik ly, 1%,
ve 33 19 A 4E ¥eE e FE JUE Jehdd

3.4.2 8% F+Z(Part Structure)
PCBd AHEHE HE UR F2&
3kt

(29 10)#% o] 7

struct ROUTERPART  {
int padcount ;

int lay .

int draw ;

float Ix, ly, rx, 1y ;
ROUTERPAD +*pad
ROUTERPART #next; }

(3810 78 =

d7lA valuer P FF °l§oZ Ul, U2 RESFH
#e AzE 73 Yt} padcountE WY BEo] B{EE
e +£& Yehlz, lays #F #5 39 duE g
W, lay AR} 0”19 through hole typed Jehlia, 1
3} 2% SMD typed YEbdLh drawte g deto)g ol
2, Ix, ly, rx, ivE A3 $F9 A dHGo|x, pade &
3 FE9 d= d2e] ggo|rt next: thE ¥F Wx
g ¥JAHE vepdt,

RE F2O U “ﬂE’-\’/]’b‘Pfl deolg 2% ‘4?4_ linked
list2 F4E%en, £F Ade A% duFe (1
1Dl GRS

int PCBPARTLIST :: Add(char #s, char *n)}
PCBPART #temp ;
if(thead == NUL)  {
head = new PCBPART ;
cp = head ;
cp -> next=NULL; }
else |
temp = new PCBPART ;
temp -> next=cp -> next;
cp > next =temp ;
cp=temp ; }
if(cp == NULL) return -1 ;
return LoadPackage( cp, s, n ) ; }

(I8 ) 25 te ¢85

3.4.3 Y|E F&(Net Structure)
PCB &A% Wizl HEE wjdste 75 FE 7%

€ O[&& Shape Based 20l 2i8 PCB Xt& HHMOIl 23 2132 275

o2 A wjHde (29 12)9 & VE F2E ol&dd
A sA FEsA

7] A named HE o]Eo] did FRZA o g
HE FoX £2& g 7IAE 435 4449 YEZ 7}
Fg ptl, pt2e A3 B g ddd A=rt EA
BE olgo|1, widtht 33 HES sjd FAE el
W2, pinl, pin2e AT UEZ @28 d=9 3 WHIo
th Ik, ly, rx, rye WESY Az 24 o 7§E‘.°]"4,
routed &3 UEY w4 AeE Jehi, selected® &
Mgt AHEEHE A UESY HYg ddvg ZPad o
3 JHoltt routet HiME sEEC] EAstE HE Yx
E9] #rjoli, rep WY EC] EA3E Y 2lrE &
A AEE YEM I, nexts #2E F29 g HE AW
g vehdth pl, p2& A7 HEV} 94E H=9 XY
ol g FRE AFEh o9 2 dolg ¥REL
T WA/EA A2 FEA FEdolE T2E B4 4
A= Ay vz 7S G

rlr

struct ROUTERNET  {
char namel8] ;

char ptll8] ;

char pt2(8] ;

float width ;

float Ix, ly, rx, ry ;

int pinl, pin2, routed, selected ;
ROUTERPATTERN ~*route ;
ROUTERPATTERN #*rcp ;
ROUTERNET #next ;
ROUTERPAD =*pl ;
ROUTERPAD #p2; }

(22 12) M2 2I8 HE 7=

4 dd % 2@

[ Auto/Manual Placement Tool }—

_ \

[ ARI( Auto-Route input File)] DO File ( Roution Script Fi Ie)]

AutoRouter Program .

AutoRouting

I

ARR { AutoRouting R
Result File) File 44

(3 13) XHSHHM/ENR] Al HEER 7
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PCB File
P * Load
PCB Library File * Save Part/Net list File
* Assign — * load
“* Pachage \ * form Schemetic Capture

Dynamic Check

PCB Library

PCB Pad Code File Function
* Assign % Manual Rouler
* Padist * Netsort
* Auto Route M
1. Memory Router
2. Confict Anatysis

3. Re-Rouling HASY

4. Shape Based Re-Routing
5. Shape Based Drc

6. Via & 22t

7. 45 Degree Router

(& 14) PCB BiM7| Al2H 7

Setup

(72l 15) ol=22| 2= uix] Z3t

Hoouter

(0 16) H=2| 2= HjM A

B =RdA 78% PCB As wA/wld Al25& IBM-
PC pentium AFE A Windows &8¢ Visual C++&d
o] & ol&sta ALty en, & Ajxwe] Placement Tool
3} Autorouter Tool8} 43 & FZXE (19 13)7 2o
o, WX Alzdle #54 AF WxE E43d FPRE
2 FEsdm, A A2ge wixr g8d og zAse
Z HHER FAEYL AAFY ANA" PAEE (2
g 14)9 2,

Mg A2" oA (Y 158 (28 16904 HAE
g Re wix wixel Ay A g vm EAL
<E 1> Yl

(B 1) XS viM/oiR| AlSHe] ygds

PCB &%

oz wA e 99 || 47Kb | 82 Kb | 84 Kb | 87 Kb
Shape based W22 42 |[ 21 byte | 40 byte | 36 byte | 96 byte

LG 4 4 4 4
Via ¢ 12 20 3% 30
=A%) 0 30 84 3%6.2
Shape based ¥4l (%) 100 70 61.6 638
% A (%) 100 100 100 100
% wlAAZH(F) 3 12 20 36

E =EolA A PCB Absuid A2 wjidFo]
Fgo] 43 W 71E PCB Al&dst via A9 Ade o
&3 20
© 28z wA 9994 PCBL ; 42.7%, PCB2 ; 44.1%,
PCB3;46.7% wl®g 949 #4 &3 & B

@ Shape Based "lx#] gHojA= PCBI ; 47.5%, PCB
2,416%, PCB3;781% "= 94 4 34+ aRE B
ot

@ Via®T & PCB1; 40%, PCB2 ; 66.7%, PCB3 ; 60% Y|

o & A EHE BT
@ % widAIZF2 PCBL; 7%, PCB2;85%, PCB3;
91.5%2] Hj4l Alzte] =AU

9t e APATRE 7|E PCB A29uT B =5
A Ate PCB AF WA Alado] 453 Asol FL
Aow AP & Qov, E3 Hug Jd3 vols ga
2 wjAAte] 71E PCBAARIRT 953 $557] BT
ol PCB AAN & Agads AL & = oo A

T oHE BAS gREY NA"MES 1= uim
shape based 142 Z&atod 100%2] WAL LRI

B A 2€& shape based WA Wi ozt 100%¢] wjH
£¢ wgon YES7 200742 PCB WA e 92 #
AR oA A8 A= (23 176 UEg ‘
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(b) ¥iQ 23}
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PCB AAA 4 ¢ngEs HEdte Fd PHE
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At ARy Fulet WA L& s st Bd 93
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