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A Study on the Development Automatic Placement/Routing
System in the PCB.

Hyun-Gi Kim' - Kyong-Hwan Woo'"

ABSTRACT

The modeling methods of routing region used in the automatic placement/routing system are a grid and non-grid. Because the gird method
is curbed by its size and a board if the electrical and physical elements on PCB are of small quantity, it has many memories. Therefore, it has
demerit which decreases the speed of automatic placement/routing. The Shape-based type, non-grid method, makes the shapes exist as an in-
dividual element in a memory by using a region-processing method. Each individual element needs very small memory since it has its unique
data size. Therefore, this paper aimed to develope the automatic placement/routing system which can automatically place and route the PCB
without dissipation of memory at a high speed. To this aim, the auction algorithm method was applied which can make the memories be most
rapidly reached from the original point to various destinations. Also, this system was developed by the Visual C++ in the Widows environment
of IBM Pentium computer in order to use it in an individual PC system.
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Agol AHEF FuelBe ANE AuAdz AvLue
(Y-AU% 71& Ao 2uelE0-AU), YEel Hdgz
9% SHEAP (G-SHI2TaZS vz 24sgon,
Aurz 2193 F9a3= (39 I el

045 —
e VAU
o o413
-§-0AKY
G-SH(1)
03 ¥
R YAUD /&"3’—4319
03 p - 0AR 0288 /0&5_\
_4-GSHD) 0.279
0247
025 |~ -'.uurs) 5 o 0.257)
e CAUD 0216 92 55 02% 0235
02 0.214 4 i 0.185
] maid 70 oass 0.7 — 0.193
754 — - i 0.136 0.156
018 0447 N A - 0145 0129 = g
- 128 3
A 0. 2 0.1% 510) 0.117
01 r
7 079
0.079, 09 5585 57 00! 0.087
005 0049
)
A 10000 | 20000 30000 40000 50000 60000 70000
N 1000 2000 3000 4000 5000 €000 7000
Y-ALK) 0.049 0.054 0.063 0.063 0.07 0.079 0.087
O-AU(1) 0.061 0.068 0.085 0.087 0.092 0.107 0.117
G-SH(1) 0.079 0.09 0.109 0.115 0.118 0.136 0.156
Y-AUR)| 0.063 0.098 0.125 0.103 0.129 0.135 0.147
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3.4.1 H= FZ(Pad Structure)

= PCBAE &9 U 4714 98 d38sts 84
2 Ztzte]l REL te] =g BEE $ 9ok webA #
EAE F2E 4 UEE 833t (Y 99 2o 7
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struct ROUTERPADS {
char value[8] ;

int pinid ;

int lay ;

float cx, cy ;

float Ix, ly, rx, ry ;
char netname[8]; }

(a8 9) ye 7=

A7)0 A value #% Bel AXshe FE) o], net-
namee 3% Wel A ME o] B, pinide AP B W%,
layt 1% WS o) vhd JRE ehdnh weF 39 3
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H7t “0"9 ®+ through hole pad, “1”¢ W+ minimum
layer SMD pad, “2"¥ @)= maximun layer SMD pad& 4}
Bl cx, cye d1E dY FHA FAFoly, Ix, Iy, 1%, 1V
v T 1 A AE g E zte AE ZEE Jehith

3.4.2 ¥F FZ(Part Structure) :

PCBel| A5 = §-F U T2& (18 1003 2ol 74
sttt

o714 value® 3 #F olEo2 Ul, U2, REST 3} #
2 AZE Z3 Yok padcount® ATF HFol BFde
=29 $& ey, laye AT FF 39 FHE depiy,
lay BB} “0"o]9 through hole types YER I, 13} 2&
SMD types el draws o <k® gebn|gol 1, Ix, ly,
rx, ryE M FF AA d9ol1, pade #HF BEF] A
= YRy FYGolrh next: v F-EF9 WEe EUAHE
vebdTh B el dig dxede] deoly TRy vy
linked lst2Z 7AW, BF A4S 93 duzldse
(2 1Dl Jetuiigie

struct ROUTERPART {
int padcount ;

int lay ;

int draw ;

float 1x, ly, rx, ry ;
ROUTERPAD #*pad
ROUTERPART *next ;

(28 10) 78 7=

int PCBPARTLIST @ Add(char *s, char *n)}

PCBPART *temp ,
ifthead == NUL) {

head = new PCBPART ;

cp=head ;

cp — next=NULL; }

else  {

temp = new PCBPART ;

temp — next = ¢p —> next;

cp —> next =temp ;

cp = temp ; }

if(cp == NULL) return -1 ;

return LoadPackage(cp, s, n); }
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struct ROUTERNET {
char name[8} ;

char ptl[8] ;

char pt2(8];

float width ;

float Ix, ly, 1%, 1y,

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

PCB b X|/uf &
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Part/Net list File

* Load
* form Schemetic Capture

PCB Library File

* Assign

* Pachage

PCB Library
PCB Pad Code Filo)

* Assign

Padlist

Dynamic Check

Function

* Manual Router
* Netsort

* Auto Route T8 &4

1. Memory Router

2. Conflict Analysis

3. Re-Routing & A4 &

4. Shape Based Re-Routing
5. Shape Based Drc
6. Via £ A3}

7. 45 Degree Router
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