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Section 10 
SAMPLES 

REQUIRED PROCEDURES FOR DIGITIZING 

I. DIGITIZING A NEW DRAWING 

A. Initialize digitizer and associated hardware. 

B. Position menu area on digitizer table, making sure bottom edge of menu is parallel 
to the X-axis of the digitizer. 

C. Position drawing or sketch on digitizer table. (need not be accurately aligned) 

D. Origin digitizer. 

E. Digitize lower left-hand corner of menu area. 

F. Digitize START DRAWING. 

G. Digitize drawing name. 

H. Digitize user remarks. (optional) 

I. Digitize drawing size specifications. (optional) 

J. Digitize lower left-corner of drawing. 

K. Digitize lower right-corner of drawing. 

L. Digitize upper-right corner of drawing. 

M. Create drawing on digitizer, using various A.S.A.P. features. 

N. Digitize END DRAWING. 

II. EDITING AN OLD DRAWING ON THE DIGITIZER 

A. Initialize digitizer and associated hardware. 

B. Position menu area on digitizer table making sure bottom edge of menu is parallel 
to the X-axis of the digitizer. 

C. Position plot or original drawing on digitizer table. (need not be accurately 
aligned) 

D. Origin digitizer. 

E. Digitize lower left-hand corner of menu area. 

10- l 



10-2 

F. Digitize EDIT DRAWING. 

G. Digitize drawing name. 

H. Digitize user remarks. (optional) 

I. Digitize drawing size specifications. (optional) 

J. Redigitize lower left-hand corner of drawing. 

K. Redigitize lower right-hand corner of drawing. 

L. Redigitize upper right-hand corner of drawing. 

M. Digitize windows. (optional) 

N. Make modifications to drawing on digitizer using various A.S.A.P. features. 

0. Digitize END DRAWING. 



SAMPLE 1 

Sample 1 shows the following: 

• The use of digitizer deck correction cards. 

• Macro creation and subsequent placements on a drawing with variable annotation. 

• The use of continuity connections and their replacements with line segments. 

• Expanding macros within a drawing. 

• The automatic numbering option. 
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<? 
O'\ $ASAP CARD INPUT AS -- SASAP,DCCS 

LISTIN~ OF DIGITIZER CARDS CORRECTION DEC~ 

120 ERASc o.o o.o 
13v Ell.AH o.o o.o 
140 ERASE o.o o.o 
16> V-MIRROR u.o o.o 
80v X-MIRRUR o.o o.o 
•90 X-MIRROR o.o o.o 

1000 ERASE o.o o.o 
1010 ckASE o.o o.o 

Figure 10-3. Sample I, Output Listing (page I of 13) 



9 
-..J 

10 START DRAWING 
20 E: 
30 E 

I tE -1 

40 
50 
60 
70 

39.0620 
'<9.5900 
49.6180 

•RMK EE ,X=l0,5280,Y=8.2720,• 
X=O.OOOO,Y=o.ouoo, 
/TARGET/,* 
x=10.5200,v=o.uooo, 
/TARGET/,• 
X=l0.5280,Y=8.2720, 
/TARGET/,• 
XO=O• ,VO=O•* 

I EEM • -3 

80 
90 

100 
110 
120 E 
130 E 
140 E 
150 

•RMK EEM * 
160 
165 
170 
180 

x=o.5000,v=o.oooo,vM 
/PM /,o 

190 
200 
210 
220 
230 
240 
250 
260 
270 

X=l.1250,Y=0.1250,LL 
"OR- IN"* 

280 
290 
300 
310 

X=l. 125 Ot Y=O. 12 50, LR 
"ii"• 

START MACRO 
E 
E 
M 
ERASE 
ERASE 
!:RASE 

40.3200 

l.4810 
¥-MIRROR 
oEST 

40.8150 
,w 

ANNOTATION 
D 
R 

I 
N 

LABEL LEFT 
41.4400 

ANNOTATION 
LABEL RIGHT 
@ 

41.4'<&0 

320 
330 

••••• 
360 
370 

5.5520 
LABEL TOP 

ERASE ACCESSED 
l 

380 
X=l.2500,Y=O.OOOO,LT 
/R 1, 
"#<lK11* 

390 
400 

K 
41.5780 

,E 

LABEL RIGHT 
1 

3. 1060 
3. 0880 

ll.3600 

7.8630 

6.2870 

7.8700 

B.0040 

8.0000 

:..3760 

WORK ARcA 
WORK AREA 
WORK AREA 

wORK ARE A 

5YMBOL MElllU 

wORK AREA 

wURK AREA 

wORK AREA 

SYMBOL MENU 

7.8630 WORK AREA 

Ee 
EE 
EE 
EE 
EE 
EE 
EE 
EE 
EE 

EEM 
EEM 

EEM 
EEM 

EEM 
EE~ 

EEM 
EE'4 

EEM 
EEM 
EEM 

Figure 10-3. Sample 1, Output Listing (page 2 of 13) 



410 

~ 420 
430 

00 440 
X=2.2500,Y=O.OOOO,LR 
IR ,, 
"•<lK"• 

450 
X=3o5000,Y=O.OOOO,LR 
/R ,, 
11 •<1K"• 

460 
470 
480 
490 
500 
510 
520 

X=3.5000,Y=-0,5000,LT 
/R ,, 
11 #(100"* 

530 
540 
550 
560 
570 
5cl0 
590 
bOO 

X=5o2500,Y=O.OOOO,LR 
/R , , 
'!N<22<2W"• 

olO 
b20 

X=6.oooo,v=1.oooo,c 
/GE ,,. 

630 
640 

X=6.5000,Y=-l.OOOO,E 
/PM ,,. 

650 
b60 
670 
680 
690 
700 
710 
720 
730 
740 

X=6,3750,Y=-0.8750,LL 
11 0tt-OUT 11 • 

HO 
760 
770 
780 

X=6.J750,Y=-0.8750 1 LR 
"dJ"• 

790 
800 E 
810 
820 

x~5.2500,v=-1.oooo,xM 

/<.IPNP /, 

"*"* 

K 

NORTH 
42. 5770 

,N 

43.8170 
,N 

EAST 
LABEL TOP 
l 
0 
0 

- 43.8170 
,E 

NORTH 
LABEL RIGHT 
2 
2 
< 
2 
w 

45.6090 
,N 

4.4770 
46o3bl0 

1.4430 
46.85£0 

ANNOTATION 
LABEL LEFT 
0 
R 
-
0 
u 
T 

-
40.7100 

ANNOTATION 
Gl 
LABEL RIGHT 

46.7000 

2.6300 
X-MIR~OR 
NORTH 

45,5960 
,N 

7.8620 WORK AREA 

7.8620 WURK AREA 

7,3590 WOKK AREA 

7.8590 WORK AREA 

a. 3720 SYMBOL MENU 
8o8b00 WORK AREA 

6.4120 SYMBOL MENU 
6.8580 WORK AREA 

o.9750 WORK AREA 

o. 9850 WORK AREA 

~.4240 SYMBOL MENU 

6. 8490 WORK ARtA 

EEM 
EEM 
EEM 

EEM 
EEM 
EEM 

EEH 
EEM 
EEM 

EEM 
EEM 
EEM 

EEM 
EEM 

EEM 
EEM 

EEM 
EEM 

EEM 
EEM 

EEM 
EEM 
EE" 

Figure 10-3. Sample I, Output Listing (page 3 of 13) 



-0 
I 

l.O 

830 
840 

X=5.2500,Y=l.OOOO,E 
ISO /,• 

850 
X=3.5000,Y=-o.5ooo,E 
ISO /,• 

860 
x=2.2500,Y=v.oooo,E 
ISO /,• 

870 
X=2.2500,Y=l.uOOO,E 
/SD t,• 

6.5290 
't5.6050 

43.8180 

42.5860 

42. 5900 

880 
890 
900 
910 

l. 6570 
X-MIRROR 
NORTH 

X=3.oooo,v=-o.sooo,xM 
/\lNPN /, 

43. 3290 
,N 

"'"* 920 0.6290 
930 NORTH 
940 LABEL TOP 
950 • 
960 5 
970 v 
980 -

2. 48 20 SYMBOL MENU 
6. 81>10 oDRK AREA 

EEM 
EEM 

7.3710 •ORK AREA 
EEM 
EEM 

7.8610 •ORK AREA 
EEM 
EE~ 

8.8840 oORK AREA 
EEM 
EEM 

5.4080 SYMBOL MENU 

1. 3720 •ORK AREA 
EEM 
EEM 
EEM 

6.4140 SYMBOL MENU 

990 42.5780 8.8730 WORK AREA 
X=2.2500,Y=l.OOOO,LT ,N 
/PF /, 
11 +5V"* 

CJ, 

CJ, 

CJ, 

CJ, 

CJ, 

T• 

1000 E ERASE 
1010 E ERASE 

••••• ERASE ACCESSED 
1090 JOIN 
1100 40.8120 7.8610 
1110 41.5810 7.8470 

X=Oo4920,Y=-0.0012,X=l.2610,Y=-0.0138,* 
1120 43.3490 8.3390 
1130 42.5830 808880 

X=3.0282,Y=0.4812rX=2.2612,Y=l.0289,• 
1140 43.3470 7.3650 
1150 -.3.8120 7.8600 

X=3.0278,Y=-0.4928 1 X=3.4920,Y=0.0030,• 
1160 43. 82 50 8,8750 
1170 46.4280 a. 8350 

X=3.5033,Y=1.01so,x~6.1063rY=0.9824r* 
1180 46.8540 6.8590 
1190 45.5900 6, 8310 

Xz 6. 5357, Y•.-0. 992 8, X= 5. 271 Br Y=-1.0230, * 
1200 

1210 
1220 
1230 
1240 
1250 

••••• 
1300 
1310 
1320 
1330 
1340 

ENO MACRO 

SYMBOL OR MACRO 
E 
E 
M 

ERASE ACCESSED 
1 

1 

40.3130 7.8490 

WORK AREA 
WORK AREA 

WORK AREA 
WORK AREA 

WORK AREA 
WORK MEA 

WORK AREA 
WORK AREA 

WORK AREA 
WORK AREA 

WORK AREA 

EEM 
EEM 
EEM 

EEM 

EEM 

EEM 

EEM 

EEM 

EEM 
EEM 

SYMBOL /EE~ I NOT FOUND ON SYMBOL FILE 

Figure 10-3. Sample 1, Output Listing (page 4 of 13) 



-er> -0 

X=l.2500,Y=4.7500,E 
/EEM /, 
"l"t"l"• 

1350 
1360 -
1370 2 
1380 -
1390 40.3230 

X=l.2500,Y=l.OOOO,E 
I EEM /, 
"2","2"• 

L TYP-6• 

1400 
1410 
1420 
1430 
1440 

1450 
x~1.1soo,v=1.oooo,• 
O,X=7.7500,V=3.7500,* 

1460 
1470 

X=l.SOOO,Y=4.7500,* 
DrX=l.5000,Y=2.0000,• 

LINE 
SPECIAL 
LINE TYPE 
6 

46.8470 

46.8430 

40. 5710 
40. 5650 

1480 END DRAwlNG 

5.1120 WORK AREA 

4. 0960 WORK AREA 

6.8510 WORK AREA 

1. 8650 WORK AREA 
5.1350 WORK AREA 

EE 
EE 
EE 

EE 
EE 
EE 

EE 

EE 
EE 

EE 
EE 

EE 

SYMBOL /EEM I NOT FOUND ON SYMBOL FILE 

Figure 10-3. Sample 1, Output Listing (page 5 of 13) 



........ 
0 

I 

........ 

~ACRO EEM INITIAL EDIT AS FULLUWS 
*RMK t:EM * 
X=0.5000,Y=O.OOOO,YM ,w 
/P~ 1,0 
X=l.1250,Y=0.1250,LL 
11 DR- IN"* 
X=l.1250,Y=U.1250,LR 

"°'"* 
X=l.2~00,Y=O.OuOO,LT ,E 
/R /, 
"#<lK."* 
X=2.2500,Y=O.OOOO,LR ,N 
/R /, 
11 #<lK"* 
X=3.5000,Y=O.OOOO,LR ,N 
/R /, 
11 #<lK"* 
X=3.500u,Y=-0.5000,LT ,E 
/R /, 
11 #(100"* 
X=5.2500,Y=O.OOOO,LR ,N 
10. , , 
11 #<22<2~"· 
X=o.0000,Y=l.OOOO,E 
/GE / ,o 
X=b.5000,v=-1.ooou,e 
/PM / ,o 
X=b.3750,Y=-0.8750,LL 
11 0R-OUT"* 
X=b.3750,Y=-0.8750,LR 
"ill"* 
X=S.2500,Y=-l.UOOO,XM rN 
/UPNP /, 
"#''* 
X=S.2500,Y=l.OOOO,~ 

/SU /,o 
X=3.~000,Y=-0.5000,E 

/SD /,• 
x=2.2500,v=u.oooo,E 
/SD t,• 
X=Z.2500,Y=l.OOOO,E 
/SU / ,o 
X=3.GOOO,Y=-0.5000,XM ,N 
/QNPN /, 

"•"* X=2.25UO,Y=l.OOOO,LT ,N 
/PF /, 
"+5V"* 
CJ, X=0.4920,Y=-0.0012,X=l.2610,Y=-0.0136 9 * 
CJ, X=3.0282,Y=0.4812,X=2.2612,Y=l.0289,• 
CJ, X=3.0278,Y=-0.~928,X=3.~920,Y=0,0030,* 

CJ, X=3.5033,Y=l.Ol80rX=6.l063,Y=0.9824 9 * 
CJ, X=6.5357,Y=-0,9928,X=5.2718,Y=-l.0230r* ,. 

END EDIT FOK EEM 

00000100 
00000200 
00000300 
00000400 
00000500 
00000600 
00000700 
00000800 
00000900 
00001000 
00001100 
00001200 
00001300 
00001400 
00001500 
00001600 
00001700 
ooooisoo 
00001900 
00002000 
00002100 
00002200 
00002300 
00002400 
000025 00 
00002000 
00002700 
00002800 
00002900 
00003000 
00003100 
00003200 
00003300 
00003400 
00003500 
00003600 
00003700 
00003800 
00003900 
00004000 
00004100 
00004200 
00004300 
00004400 
00004500 
00004600 
00004700 
00004800 
00004900 
00005000 
00005100 
00005200 
00005300 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Figure 10-3. Sample 1, Output Listing (page 6 of 13) 



...... MACRO EEPI FINAL EDIT AS FOLLOWS 

0 *RPIK EEPI • 00000100 100 
I x=o.5uou.v=o.oooo.vM ,w . 00000200 200 ...... /PPI ,,. 00000300 300 

N X=l.1250,Y=0.1250,LL . 00000400 400 
"DR- IN"* 00000500 500 
X=lol250,Y=0.1250•LR . 00000600 600 
n.in• 00000700 700 
X=l.2500,Y=OoOOOO,LT .E . 00000800 BOO 
/R 1, 00000900 900 
"#<lK"* 00001000 1000 
X=2.2500•Y=O.OOOO,LR ,N . OOOOll 00 llOO 
/R /, 00001200 1200 
"lf<lK"* 00001300 1300 
X=3.5000,Y=O.OUOO,LR ,N . 00001400 1400 
/R ,, 00001500 1500 
"#(lK"* 00001600 1600 
X=3.5000,Y=-0.5000,LT ,E . 00001700 1700 
/R ,, 00001800 !BOO 
"•<100"• 00001900 1900 
X25.2500,V•O.OUOO,LR ,N . 00002000 2000 
/R ,, 00002100 2100 
"At<2Z<2W"* 00002200 2200 
X=b.OOOO,Y=l.0000,E . 00002300 2300 
/GE ,,. 00002400 2400 
X=6.5000.Y=-l.00001E . 00002500 2500 
/PH ,,. 00002600 2600 
X=6.3750,Y=-0.8750,LL . 00002700 2700 
"DR-OUT"* 00002800 2800 
X=6.3750,Y=-O.d750,LR . 00002900 2900 

"•"* 00003000 3000 
x=s.2soo,v=-1.oooo,xM ,N . 00003100 3100 
/llPNP , , 00003200 3200 

"•"* 00003300 3300 
X=S.2500,Y=l.OOOO,E . 00003400 1400 
/SO ,,. 00003500 3500 
X=3.5000,Y=-0.5000,E . 00003600 3600 
/SD ,,. 00003700 3700 
x=2.2soo,v=o.oooo,E . 00003800 3BOO 
/SD ,,. 00003900 3900 
X=2.2500,Y=leOOOO,E . 00004000 4000 
ISO ,,. 00004100 4100 
X=3.0000,Y=-0.50001XM ,N . 00004200 4200 
/QNPN ,, 00004300 4300 
"#"* 00004400 4400 
X=2.25001Y=l.OOOO,LT ,N . 00004500 4500 
/Pf ,, 00004600 4600 
11 +5V"* 00004700 4700 
x=o.sooo,v=o.oooo,• 00004800 4800 
o,x=1.2soo,v 2 0.oooo,• 00004900 4800 
X=3.0000,Y=Oe5000t* 00005000 4900 
D,X=3.0000,Y=l.OOOO,• 00005100 4900 
X=3.0000,Y=l.OOOO,• 00005200 4900 
O,X=2.2500,Y=l.OOOO,* 00005300 4900 
x=3.oo~o,v=-o.sooo,• 00005400 5000 
o,X=3.5000 1Y=-0.5000,• 00005500 5000 
X=3o5000,Y=-Oo5000,• 00005600 5000 
O,X=3.5000,Y=O.U0001* 00005700 5000 
X=3e5000,Yzl.OOOO,• 00005800 5100 
O,X=6.0000,Y=l.00001* 00005900 5100 
X=6e5000,Y=-l.OOOOt* 00006000 5200 
o,xzs.2soo,v:-1.oooo,• 00006100 5200 
T• 99999999 5300 

Figure 10-3. Sample I, Output Listing (page 7 of 13) 



• o • ENO EDIT FOR EEH 

****DRAWING EE STARTS AT SEARCH ADDRESS l ANO ENOS AT SEARCH ADDRESS 3 **** 

9 -w Figure 10-3. Sample 1, Output Listing (page 8 of 13) 



-<? -~ uRAWIN,; EE FINAL EDIT AS FOLLO~S --
*RMK EE ,X;l0.5280,Y;8.2720,• 
x;o.oooo,Y;o.oooo, 
/TARGET/•* 
x;10.5250,y;o.oooo, 
/TARGET/,* 
x;1u.52Ho,y;5.2120, 
/TARGET/,* 
XO=O•, YO=O•* 
X;l.2~0D,Y;4.7500,E 

/EEM /, 
"l"t"l"* 
X;l.2500,Y;2.0000,E 
/EEM /, 
•211,uzu• 
LTYP-b* 
x;1.1500,v;1.oooo,• 
o,x=1.1soo,v=J.1soo,• 
X=l.50001Y=4e7500,• 
D,X=l.5000 1 Y=2.0000 1 * 

END EDIT FOP EE 

00000100 
00000200 
00000300 
00000400 
00000500 
00000600 
00000700 
00000800 
00000900 
00001000 
00001100 
00001200 
00001300 
00001400 
00001500 
OOOOlbOO 
00001700 
00001800 
00001900 

100 
200 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 
lbOO 
1700 
1800 
1900 

Figure 10-3. Sample 1, Output Listing (page 9 of 13) 



...... 
9 
Vl 

$ASAP GARD INPUT AS -- $ASAP,ALC,EXPN,ANBRS 

DRAWING EE INITIAL EDIT AS FOLLOWS 
*RMK EE 1 X=l0.5280,Y=8.2720 1 * 
X=O.OOOO,Y=0.0000, 
/TARGET/•* 
X=10.52ao,v=o.oooo, 
/TARGET/,* 
X=l0.5280,Y=8.2720, 
/TARGET/,* 
XO=O.,YO=O.* 
X=l.2500,Y=4.7500,E 
I EEM /, 
It 1 It f "l "* 
X=l.25uo,Y=2.0000,E 
/EEM I, 
uzn, "2"* 
LTYP-6* 
x=1.1soo,v=1.oooo,• 
0 1 X=7.7500,Y=3.7500,* 
X=l.5000,Y=4.7500r* 
D,X=l,5000,Y=2.0000,* 

ENO EDIT FOR EE 

00000100 
00000200 
00000300 
00000400 
00000500 
00000600 
00000700 
00000800 
00000900 
00001000 
00001100 
00001200 
00001300 
00001400 
00001500 
00001600 
00001700 
00001800 
00001900 

100 
200 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1600 
1900 

Figure 10-3. Sample 1, Output Listing (page 10 of 13) 



- DRAWING EE FINAL EDIT AS FOLLOWS --
9 *RMK EE rX=l0.5280rY=8.2720r* 00000100 100 - x=o.oooo,v=o.oooo, 00000200 200 
O'I /TARGET/,• 00000300 300 

x:10.s2ao,v=o.oooo, 00000400 400 
/TARGET/,* 00000500 500 
X=l0.5280,Y=S.2720, 00000600 600 
/TARGET/,* 00000700 700 
XO-=OerYO=O•* 00000800 800 
X=l.2500,Y=4.7500,Er 00000900 900 
/EEM* 00001000 1000 
*RMK EEM * 00001100 1100 
x=o.5000,v=o.oooo,vM,w, 00001200 1200 
/PM/,* 00001300 1300 
X=l.1250,Y=0.1250rllr 00001400 1400 
"OR-IN"* 00001500 1500 
X=l.1250,Y=0.1250,LR, 00001600 1600 
"l"* 00001700 1700 
X=l.2500,Y=O.OOOO,LT,E, 00001800 1800 
/R/, 00001900 1900 
"Rl<lK"* 00002000 2000 
X=2.2500,Y=O.OOOOrLR,N, 00002100 2100 
/R/, 00002200 2200 
"R3<1K 11* 00002300 2300 
X=3.5000,Y=Oe0000rLRrNr 00002400 2400 
/R/, 00002500 2500 
"k5<1K 11* 00002600 2600 
X=3.5000,Y=-0.5000,LT,E, 00002700 2700 
/R/, 00002800 2800 
"R6<100"* 00002900 2900 
X=5.2500,Y=0.0000rlRrNt 00003000 3000 
/R/, 00003100 3100 
"R9<22<2W"* 00003200 3200 
X=6.0000,Y=l.OOOO,E, 00003300 3300 
/GE/•* 00003400 3400 
X=6.500U,Y=-l.0000rEr 00003500 3500 
/PM/,* 00003600 3600 
X=6.3750rY=-0.8750rllr 00003700 3700 
"DR-OUT"* 00003800 3800 
X=6.3750,Y=-0.8750,LR, 00003900 3900 
"l"* 00004000 4000 
X=S.250UrY=-l.OOOO,XM,N, 00004100 4100 
/QPNP/, 00004200 4200 
"Q3"* 00004300 4300 
X=S.2500,Y=l.OOOOrEt 00004400 4400 
ISO/,* 00004500 4500 
X=3.5000,Y=-0.5000,E, 00004600 4600 
/SO/,* 00004700 4700 
x=2.2500,v=o.oooo,e, 00004800 4800 
/SO/,* 00004900 4900 
X=2.2500,Y=l.OOOOrEr 00005000 5000 
/SiJ/,* 00005100 5100 
X=3.0000,Y=-0.500U,XMrNr 00005200 5200 
/Qf><PN/, 00005300 5300 
"Ql"* 00005400 5400 
X=2.2500,Y=loOOOO,LT,N, 00005500 5500 
/Pf/, 00005600 5600 
•+SV"* 000057 00 5700 
X=0.5000,Y=O.OUOOr* 00005800 5800 
U,X=l.2500,Y=O.OOOO,* 00005900 5900 
X=3.0000,Y=0.5000,• 00006000 6000 

Figure 10-3. Sample 1, Output Listing (page 11of13) 
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O,X=3.0000,Y=l.ODOO,• 
X=3.oooo,v=1.oooo,• 
O,X=2.25DO,Y=l.OOOO,• 
X=3.0000,Y=-0.5000t* 
O,X=3.5000,Y=-0.5000,• 
X=3.SUOO,Y=-V.5000r* 
DrX=3.5000,Y=O.OOOO,• 
X=3.5000,Y=l.OOOO,• 
o,X=6.oooo,v=1.oooo,• 
X=b.500U,Y=-1.oooo,• 
o,x=s.2soo,v=-1.oooo,• 
T* 
X=l.2500,Y=2.0000,E, 
/EEM* 
*RMK <EM * 
X=0.5000,Y=O.OOOO,YM,w, 
/PM/,* 
X=l.1250,Y=0.1250,Llt 
11 DR-IN 11* 
X=l.1250,Y=0.1250,LR, 
"2"* 
X=l.2500,Y=O.OOOO,LTrEt 
/R/' 
"K2<1K"* 
X=2.2500,Y=O.OOOOrLRtNr 
/R/, 
"R4<1K"* 
X=3.5000rY=O.OOOOrLR,N, 
/R/' 
11 R7<1K"* 
X=3.5000rY=-0.5000,LT,E, 
/RI, 
"R8<100"* 
X=5.2500,Y=O.OOOO,Lk,N, 
/R/' 
''Rl0<22<2W"* 
X=o.oooo,v=1.oooo,E, 
/GE/•* 
X=6.5000,Y=-l.OOOQ,E, 
/PM/,* 
X=6,3750,Y=-0.8750,LL, 
11 0R-OUT 11 • 

X=6.3750rY=-0.8750rLR, 
"2"• 
X=S.2500,Y=-l.OOOO,XM,N, 
/QPNP/, 
"Q4"* 
X=5.2500,Y=l.OOOO,E, 
/SO/,* 
X=3.5000,Y=-0.5000,C, 
I SDI,* 
X=2.2soo,v=o.oooo,E, 
/SO/,* 
X=Z.2500,Y=l.OOOOrEr 
/SD/•* 
X=3.0000,Y=-0.5000,XM,N, 
/QNPN/, 
"Q2"* 
X=2.2500,Y=l.0000rLT,N, 
/PF/, 
"+5V"* 
x=o.sooo,v=o.oooo,• 
O,X=l.2500,Y=O.OOOO,• 
X=3.ouou,v=o.5ooo,• 

00006100 
00006200 
00006300 
00006400 
00006500 
00006600 
00006700 
00006800 
00006900 
00007000 
00007100 
00007200 
00007300 
00007400 
00007500 
00007600 
00007700 
00007800 
00007900 
00008000 
00008100 
00008200 
00008300 
00008400 
00008500 
00008600 
00008700 
00008800 
00008900 
00009000 
00009100 
00009200 
00009300 
00009400 
00009500 
00009600 
00009700 
00009800 
00009900 
00010000 
00010100 
00010200 
00010300 
00010400 
00010500 
00010600 
00010700 
00010800 
00010900 
00011000 
00011100 
000112 00 
00011300 
00011400 
00011500 
00011600 
000117 00 
00011800 
00011900 
00012000 
00012100 
00012200 
00012300 
00012400 

6100 
6200 
6300 
6400 
6500 
6600 
6700 
6800 
6900 
7000 
7100 
7200 
7300 
7400 
7500 
7600 
7700 
7800 
7900 
8000 
8100 
8200 
8300 
8400 
8500 
8600 
8700 
8800 
8900 
9000 
9100 
9200 
9300 
9400 
9500 
9600 
9700 
9800 
9900 

10000 
10100 
10200 
10300 
10400 
l 0500 
10600 
l 0700 
10800 
10900 
11000 
11100 
11200 
11300 
11400 
11500 
11600 
11700 
11800 
11900 
12000 
12100 
12200 
12300 
12400 
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<? -00 

o,x=3.oooo,v=1.oooo,• 
X=3.0000,Y•l.OOOO,* 
o,x=2.2soo,v=1.oooo,• 
x=3.oooo,v=-o.sooo,• 
Dr X= 3. 5000, Y=·-o. 5000,* 
X=3.soou,vz-o.sooo,• 
o,x=3.5000,Y=O.OOOO,• 
X=3.5000,Y=l.OOOO,• 
D,X=6.0000,Y=l.OOOO,• 
X=6.sooo,Yz-1.oooo,• 
OrX=5.2500,Y=-l.OOOO,• 
T* 
LTYP-6* 
X=7.7500,Y=leOOOO,• 
D,X=7.7500,Y=3.7500,• 
X=l.500U,Y=4.7500r* 
o,x¥1.sooo,v=2.oooo,• 
T* 

END ED lT FOR EE 

00012500 
00012600 
00012700 
00012800 
00012900 
00013000 
00013100 
00013200 
00013300 
00013400 
00013500 
00013600 
00013700 
00013800 
00013900 
00014000 
00014100 
99999999 

12500 
12600 
12700 
12800 
12900 
13000 
13100 
13200 
13300 
13400 
13500 
1,600 
13700 
13800 
13900 
14000 

99999999 
99999999 
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SAMPLE 2 

Sample 2 shows the following: 

• The use of digitizer deck correction cards. 

• Placement of symbols with pin labels. 

• An X-Y Report. 

• A Component Report. 

• An Interconnect Report. 

10-19 



9 
N 
0 

J 
RI 

112 

NI 

< 
< 
< 

_f., . 
'r---=-i 

-~ 
II 

INPUT 

NI NI NI I 

I ---~" ., 

"' 
QS 

"' frOf , 
T -

~ 

Figure 10-4. Sample 2, Finished Plot 

OUTPUT 

"' 

C9 

• . ~ II 2 • • '\Iv\, • • I Ii> I JQ7 

Q6 

-
I 

I >Rl9 

"' 
CR! 
-1>1 • I j 

N 

1 

Li"' 0 

-



USAP CAKD INPUT AS -- $ASAP,DCC,!CRP,XYRP,CMRP$ 

L!STIN~ OF OlG!TllEK CARDS CORRECTION DECK 

105 OPTION RESET o.o o.o 
lOo NUMBE~S o.o o.o 

1500 X-MlRROR o.o o.o 
l85U X-M!KKOR o.o o.o 
l9d0 ERASE: o.o o.o 
2501 L~BEL CENTEkEO o.o o.o 
2502 R o.o o.o 
2b50 ERASE o.o o. 0 
2660 tRASE o.o o. 0 
2670 EKASE o. 0 o. o 
2680 ERASE o.o o. 0 
3451 WORK AREA 1. 0000 9.2500 
345<0 WURK AREA 1.0000 10.2500 
3453 •ORK AREA s.oooo 8.0000 
3454 wURK AREA s.oooo a.2500 
3455 WORK AREA 9.oooo 9.2500 
3456 WORK AREA 9.0000 9.7500 
345 7 WORK AR EA 9.0000 9.7500 
3458 WORK AREA 9.0000 10.2500 

'? 
N Figure 10-5. Sample 2, Output Listing (page I of 27) 
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<? 
N 
N 

10 START DRAWING --------_2_0 ___ G _______ ----------- -- -- - ---

30 H -,.o r-
50 L 
60 L 
70 ----80 ___ _ 19.5bTo __ _ 2. 55oo - ;ioRK AREA 

2.5540 WORK AREA 
17.5560 WORK AREA 

90 
100 

IGHILL -1 

37.5670 
37.6490 

•RMK GHILL ,X=l8.0060,Y=l5e0020,* 
X=0.0000,Y=O.OOOO,/TAkGET /,• 
-X=l8~006o;v;,,o.too6,/TARGET /,• 
X= 1'8 • 0060, Y= 15. 002 0, IT ARGET / ,* 
XO=O •, YO=O. * 

105 E 
106 E 
110 
120 
130 
l'-0 
150 

*RMK Gk!D .2~* 
lbU 
170 
l~O 
190 
.200 

"10 
220 
230 
240 
250 
260 

X=3e5000,Y=9.7500,N 
270 
;oao 
29U 

X=3e5000,Y=B.75DU,N 
3(;0 
310 
320 

X=4.50UU,Y=lo.2500,N 
330 
340 
350 

X=4.5000,V=8.250u,N 
360 
370 
380 

X=4.50UO,Y=7.2500,N 
390 
400 
410 

OPTION RESET 
NUMBERS 
GRILi SIZE 

2 
5 

SYMBOL UR MACRO 
~.5b90 5.4960 SYMaaL MENU 

NOkTH 
R 
l 
PIN LABELS 
l 

2 

R 
2 

23.lZJO 
,/R 

23.1050 
,;~ 

R. 

3 

R 
4 

F< 

5 

24.1100 
,/R 

24.1150 
,/R 

24.1050 
,/R 

R 
6 

25.5960 

12.3130 WORK AREA 
/, 11 Rl 11 ,P''l'',P"2''•* 

11,3130 WOkK AREA 
/r 11 k2'1 ,P 11 l 11 ,P 11 2 11 ,• 

12.~230 ~ORK AREA 
/, 11 R3 11 ,P"l''rP 11 2 11 r* 

10.8100 WORK ARFA 
/,"R4'1 rP 11 l",P"2"r* 

9.8370 WORK AkEA 
lr"R5",P''l''•P"2''r* 

9.8100 WORK AREA 

GHILL 
-GHILL 
GHILL 
GHILL 
GHILL 
GHILL 

GHILL 

GHILL 

GHILL 

GHILL 

GHILL 

GHILL 

Figure 10-5. Sample 2, Output Listing (page 2 of 27) 
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t0 w 

,JR / 1 1'R6" 1 P''l'',P''2''•* 
R 

x;6. oooo;v,;1.2500, N 
420 
430 
440 

7' 

X= 7.-0QOO,,¥;:~ O~ 25'()() ,-N 
450 
460 
470 

X=7.0000,Y=8.250u,N 
480 
490 
500 

" l:l 

R 
9 

26.6160 12.8130 WORK AREA 
·-,-)R______ - /,"R7-n,pu10,pu2u,* 

26.5710 10.8440 WORK AREA 
,/R /, 11 R8",P 11 l 11 ,P 11 Z11 ,* 

27.6170 12.8150 WORK AREA 
X=B.UOUU,Y=lU.2500,N ,/R / 7 11 R9 11 ,P 11 l 11 1 P 11 2''•* 

510 R 
520 1 
530 0 
540 27.589u 10 0 8420 WORK AREA 

X=8.UOOO,Y=o.250U,N 
550 
56U 
570 
580 

p 

l 
1 

,/R /,''KlO'',P''l1',P''Z''•* 

27.6Juu 9,5350 WOkK AREA 
X=8.L000,Y=-7.0U00,N 1 /R. /, 11 R.ll",P"l 11 ,P"2 11 1 * 

590 R 
600 1 
010 2 
620 2~o6lSU 12,8180 WO~K ARFA 

x-=10.ouoo,y::;;10.2soo,;-1 ,/k 1,uR12°,P 11 1 11 ,P 11 2 11 ,~ 

t :;o R 
6~0 1 
t:50 
oou 

X=lU.u00J,Y=b.25Ju,N 
c70 
coO 
Q()(! 4 

7u0 
x=10.u~uo,Y=7.250u,~ 

710 f. 
720 1 
730 5 
740 

X=!LoJOUO,Y=10.2500,N 
75u 
760 
770 6 
780 

X=lZ.OUOO,i=o.2500,N 
7'10 I', 
b<JO l 
81 u 7 
62U 

29.bllG 1J.80o0 ~J~K tR~A 

,;1..; / 1 11 Kl3 11 ,P"l 11 ,P 11 2 11 t* 

29.609u 
tfR 

31.6160 
,/R 

31.6080 
,/R 

3lob07U 

s.8070 ~J~K APE~ 

/ 1 1'kl4'',P'•l''rP''2''•* 

12.8190 WORK AREA 
/,''Rl51',P''l''rP''2'•r* 

10.8120 WORK ~"EA 

/, 11Rl6''rP'1 l''rP''2''•* 

9.8140 ~uRK APEA 

GHILL 

GHILL 

GH!Ll 

GHILL 

GH!LL 

GH!LL 

GHIL L 

GH ILL 

l>H!LL 

GHILL 

GH!LL 

Figure 10-5. Sample 2, Output Listing (page 3 of 27) 
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x=12.ouou,Y=7.Z'.>uU,N ,1r; /,"Pl 7 11 ,P"l",P"Z"•* 
830 k 
840 l 
850 9 
860 35,lU40 11,2960 WORK A8EA 

X=l5o5000,Y=8,7500,N ,/P /,•Rl9",P"l"rP"2"r* 
870 EAST 
d80 k 
690 l 
900 8 
910 3J,l26U 12,8190 WORK AREA 

X=l3,5000,Y=l0,2500rE ,/R /,"Rl8"rP"l"1P"Z"r* 
. 920 SYMBOL OR MACRO . 

930 4,6330 ll,6310 SYMBOL MENU . ··-94() NORfH . ... ... .. . ... 

950 c 
<f6() l 
970 PIN LA~ELS 
980 l 
990 

1000 
1010 
1020 

X=5,0000,Y=7,2500,N . . ... .. J.()3() -
1040 
1050 

X=5,5000,Y=7,2500,N 
106\J 
1070 
1080 

X=8,5000,Y=7,0000,N 
. . .... 1090 

1100 
1110 

X=9,5000,Y=7,2500,N 
1120 
lDO 
1140 

X=llo5U00,Y=7,25UJ,N 
11 ~o 
llbO 
1170 
lloO 

X=l4,500U,Y=7,25UJ,N 
ll9U 
1200 
1210 
i::::2v 

X=lS.5LOU,Y;7. 7SJu,1,,. 
1L30 
12-,.U 
12 50 
l26J 

2 

t 
3 

c 
6 

c 
7 

c 
8 

c 
l 
0 

24,5970 
,/C 

25~11.20 
,/C 

zs,1010 
,IC 

<c9,l01G 
,/C 

31.0940 
,/C 

34,0'!6U 
,/C 

3:;.1190 
rll 

E:L\ST 
c 
2. 

24.6290 

9,8260 WORK AREA 
/,"Cl",P"l",P"2''~* 

9~8300 WORK AREA 
/,ttC3'',P''l",P 11 2•1 ,* 

9,557C WORK AREA 
/,"Cb 11 ,P'1 l 11 ,P 11 2 11 ,* 

9.8110 WORK AMEA 
/, 11 C7 11 ,~''l'',P 11 2 11 ,• 

~.8~10 WORK AkEA 
/, 11 L8",P 11 l 11 ,P 11 2 11 ,~ 

9,3!7U riORK AkfA 
1,''Clo••,P''l'',P''Z'',~ 

10. 3U20 ,~f·PK A'i-t.tA 
I, "C 11", P 11 1 11 , ~ 11 2"; ~ 

12. 63 JV hOf.<K /1.r-r:A 

GHILL 

GHILL 

GHILL 

GHILL 

GHILL 

GHILL 

GHILL 

GHILL 

GHILL 

GHILL 

Figure 10-5. Sample 2, Output Listing (page 4 of 27) 



9 
N 
Vl 

x~~.000u,Y=lO.~j0U,~ ,/l ;,ncz11,µ11 1 11,p11 2 11,,-:.:. 
127u c 
12 'iO '+ 

1£9U 
X=bo000U 1 ¥=9.750u,~ 

l3uo 
1310 

25.bliO 12.3250 ~DPK A~~A 

,/C ;,11c 4 ",JJ"l11,011zn,* 

1.:)20 
X=8.GULU,Y=lu.250u,t 

c 
5 

l 33U C, 

1340 9 

~7.a31U 
,/( 

12.8090 ~U~K A~EA 
1,1•(,'',~'·1••,p1121•,~ 

li50 32ol21U 12,3290 WORK AREA 
X=l2.5UOO,Y=10.25JO,~ ,/( ;,•1cq1t,p11111,p11z11,. 

131>0 SYMoGL UR MACRO 
1370 4.c72v 
1380 c 
1390 k 
1400 l 
1410 PIN LABELS 
1420 1 
1430 
1440 
14!>0 

2 

10.o~so SYMBOL MENU 

1460 33.1090 11.3190 WORK AREA 
X=l3.50001Y=807500,E 

1470 
·1480 
1490 
1500 E 
1510 
1520 
1530 
G~u 
15 50 
1560 
157\J 
158U 
1590 
1600 

X=4.5000 1 Y=9o2500 1 XM 
1610 
11>20 
11>30 

X=8 0 0000,Y=9o2500,XM 
1640 
1650 
1660 

,/CR /, 11 CRl 11 ,P 11 1 11 ,P 11 2 11 ,• 

SYMBCL OR MACRO 
t.5860 

NORTH 
X-M!RROR 
Q 

- 1 

PIN LABELS l .. --

2 

3 
-

24.ll'+O 
,N ,/QNPN 

Q 

3 
27.6250 

'N ,/QNPN 
(J 

5 
29.oOoO 

5.5320 SYMFIOL MENU 

· l 1:'lozo w()lfK--AREA-- ---
/,"Ql 11 ,P"l'1 ,P''2",P''3",* 

llo81QO WORK AREA 
I, 11 W3", P"l 11 , ~"2" ,_P_~~~·, * 

x=1u.uuou,Y=Y.25oo,x~ ,N ,/i,,Nl'N 
11.8090 WORK AREA 

1,••us••,p••1••,P«2",P''3'',~ 

l67U II 
1680 6 
lo<JU 31.o210 llo ~030 ~ORK Ak_EA 

GHILL 

GH!LL 

GHILL 

GH!LL 

GH!LL 

G_HIJ._L __ 

_G_l-!!!,,__L __ 

GHILL 

Figure 10-5. Sample 2, Output Listing (page 5 of 27) 
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X=l2.0uOO,Y=~.25UU,XM ,~ ,/~NPN / 1'1Q6",_P''l'',P••z11,p1t311,* 
l7LU SYMoOL UR MACRO 
1710 4,a600 6.Al50 SYMBOL MENU 
i no " 
17.;J 2 
1740 PIN LABELS 
l 75J l 
1 7c0 -
1 770 2 
!7oU _ 
1 7 .;lj 3 
l S,.J 
ldlV 24.bJdU ll.835U wGPK AREA 

X=5.U0LU,Y=~.~)U0,E 

1320 
l~j0 

lt-0 

,/WF~ ;,t'Q2'',P''l11,p11z11,p11311,* 
w 
4 

27.a~6U ll.~130 wO~K ARFA 
X=8.00L:0,Y=9.2jUu,t 

18~0 

l6oU 
ld7J 

,/i,JFN 1,uw4u,pn111,p112u,pu3u,• 
A-MI kK(;K 

'"UR TH 

"' lb BJ 7 
ldSV .;J5.l.:..SiJ 1Z.3Do0 WURK AYtA 

X=l~.~OOO,Y=9.7~Ju,AA ,N ,/~FN /, 1tQ7 11 ,P 11 111 ,P''2'1 ,P"3''•* 
l9u0 SfMbOL OR MaCKJ 
1910 b.5650 
2c.;2u 23.1210 

/(=3.50UU,Y=9.75uu,c: ,/Su 
1930 24.1090 

X=4.5U00,Y=ll.2500,~ ,/SO 
1940 2~.1030 

X=4.5U00,Y=l0.2SOO,E ,/SD 
195U 24.1210 

X=4.5000,Y=9.2500,E ,/SD 
1960 24.1150 

X=4.5000,Y=8.2500,E ,/SD 
' 1970 24.0890 

X=4 0 5000,Y=7.2500,E ,/SD 
1980 E ERASE 
1990 25.6090 

X=6.0000,Y=9.7500,E ,/SD 
-- - · -- · · · -2000 · -25~-1oio 

X~5.5000,Y=8.2500,E ,/SD . 
2010 ' 25.6300 

X=6.0000,Y=8.2500,E ,/SO 
- ioio - - 24.6120 

'·* 
2.~860 

12.3110 

13. 8330 
1.~ 

12.BluO 

'•* 11.8210 
/,: 

10.8210 
/,* 

9.8440 

'·* 
12.3300 

'·* 10~7950 ,,. 
10. 8410 

'•* 
9. 8220 

SYMBOL l"ENU 
WORK AKE A 

wORK AREA 

V.JRK AREA 

WORK AREA 

WORK AREA 

WORK AREA 

WORK AkEA 

WORK AREA------------·--· 

WORK AREA 

WORK AREA 
x=s • .oooo,v=1.2soo,E •. tso... !,* 

-··-·---· .. ·-- ... ·z-030· - ... 25·.i380 . 9.B200 WOkl\ AREA 

X=5.SOOO,Y=7.2500,E ,/SD , , .. 
· i6<.o · u. 5960 13.8230 WURK AREA 

X=7.0000,Y=ll.250u,E ,/SD 
---·---- zoso 26. 6150 '•* 9.8210 WORK AREA 

X=7.oooO,Y=7.2500,E ,/SD '•* --· '' ---· --2060 -- ·-· 27;5920-- --n;·a2-10WoRK AREA ___ _ 

GHILL 

GHILL 

GHILL 

GHILL 

GHILL 

GH!TC 

GH!LL 

GHTCL 

-----r;-.:rrrr-

GHILL --

GHlll 

GHILL 

GHill 

GHILL 

GHILL 

- - filill,._!. ___ _ 

GHill 

Figure 10-5. Sample 2, Output Listing (page 6 of 27) 



~ 
N 
-J 

X•S.OOOO,Y=ll.2500,E ,/SQ. . 11* 
. . . 2070 . -27~5986'''- li~s-i7o ___ WORK AREA 
X=B.OOOO,Y•l0.2500,E ,/SD /,* 

· 2080 ···· ·- 21.6160 · 11; si 9o - wbRK AR-EA 
X=B.OOOO,Y=9e2500,E ,/SD 11* · -- -··· -- - zo9o -·· -· · 21~-6iso ----- i-0~·5-520---woRK AREA 
x-s.oooo,v=s.oooo,E ,/SD '•* 

2100 27.6090 9.5380 
X=8.0000,Y=7.0000,E ,/SD /,* 

2110 28.1410 9.54~0 
X=8.5000,Y=7.DOOO,E ,/SD /,* 

. . Zl~O . 28.6SZO. . 12.3660 ., 
X=9.0UOO,Y=9.750U,E ,/SD 

2130 29.1120 
X=9.5000,Y=7.2500,E ,/SO 

2140 29.6350 
X=lO.o~oo,Y=7.2500,E ,/SD 

2150 29.6040 
X=lO.oooo,Y=8.2500,E ,/SD 

nao - 29.6380 
X=lu.oooo,Y=lu.2500,E ,1so 

2170 29.6300 
X=lO.OOOU,Y=lleZ50UrE ,/SD 

21~0 30.5930 
x=11.uooo,v=10.2soo,c ,/SO 

,190 31.6260 
X=l2.0000,Y=l0.2500rE ,/SO 

2200 32.0950 
X=l2.5000,Y=l0.2500,E ,/SD 

. 2210 31.5640 
X=l2.0LQO,Y=&.2500,E ,/SO 

2220 31.0940 
X=11.scoo,Y=7.25JO,[ ,/SD 

~230 31.6230 
X=12.oooo,Y=7.2500,F ,/SD 

~240 . 34.0910 

/,• 
9.7950 

/,* 
9.8020 I,,. 

10.8210 
/,* 

12. il:i!OO 
11* 

13.8160' 
11* 

12.8140 
It* 

12.7910 
1, .. 

12.8320 
/,* 

10. 8390 
I'• 

9. 862 a 
/,• 

9.8170 
/,• 

9.8540 
X=l4e5UlU,Y=7.2500,~ ,/SD /,* 

2250 35.1080 ll.2660 
X=l5.5000,Y=8.7500,E ,/SD /,* 

2260 34.1020 12.8140 
X•l4o5000,Y=l0.2500,E ,/SO /,* 

WORK AREA 

WORK AREA 

WO-RK AREA 

WOl>.K AREA 

loiORK AREA 

WORK AREA 

WORK AREA 

WORK AREA 

WORK AP EA 

WORK AREA 

WORK AREA 

wORK ARcA 

WORK AREA 

WORK AREA 

WORK Af<EA 

WORK AREA 

WOkK AREA 

GHl't.l 

GHlll 

GHILL 

GHILL 

~ttJ_L_!,,__ 

GHILl 

GHILL 

GH!LL_ 

GHILL 

GHILL 

GHILL 

Gl:ll LJ,, __ 

GHILL 

GHILL 

GHILL 

GHILL 

GHILL 

GHILL 

GHILL 

QtHL_J_ 

GHILL 
2270 33.1010 12.8370 WORK ARE;.---·· ----· -------

X=l3e5000,Y=l0.25UU,E ,/SD /,* GHILL -----·------
2280 SYMBOL OR MACRO 
2290 1.6000 11.6970 
2300 NORTH ... -···· --

S~MBOL_ M_E_N_!J_ 
·- -- ---·--- --------

2310 LABEL TOP 
2-320 o· -··· 
2330 u 
2340 T 
2350 p 
2360 u 
2370 T 

- ----2380 ·---- ------32;1440 14.0500 WORK AREA 
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X=l2.5000tY=lle5000,LT ,N t/BRK / r "OUT PUT",* GHll.L 
.. .. . .. ···--··-23<ia··-··- ·svKBOT.blCMACR0--

2'+00 1.5940 11.5440 SYMBOL KENU · ---- -- 24l0 ___ NORTH-- ·==-"-'.~~~;o-=."-'=-'-=------'--'--'------'-'-

2420 Y~MIRROR 
-----~274~3~0- LABEL BOTTO.M 

2440 I 
2450 N 
2460 p 
2470 u 
2'+80 T 
2490 - . 25~·5-.r30··- ·-··. 9. 8140 WORK AREA 

X=6eOOOO,Y=7.2500,YM ,LB ,N ,/BRK /,"INPUT"•* GHILL 
2500 · 394a20 · e;s·2stf-· ·s·i'i4sac·MENu- ··· ------·------------
2501 E LABEL CENTERE~ 
2502 ~ R . 
2510 29.6020 

x:.010.oooo,Y=607500,LC ·,E - ,fGC 
2520 LINE 
2530 SPECIAL 
2540 23.1290 
2550 2301000 

X=3. 5000, Y=l lo 2 500, *· 
o,X=3o5000,Y=l0o7500,* 

2560 230 0970 
23.1080 2 57u 

X=3.5000,Y=8e7500,* 
o,x=3o5000,Y=7oZ~OO,• 

2580 
2590 

X=3o5000,Y=7.2500,* 
o,x=~.?OOO,Y=7o£500r• 

.!600 
ZolO 

X="• 5.uOO, Y=7. 2 5Ju,"' 
c,x=sooooo,v=102~00,• 

.Lb2J 
2630 

X=5.0000,Y=7o250o,• 
DrX=5.500U,Y=7.2500,* 

26.;,0 
2650 E: 
2obli E 
2670 i: 
2o80 E 
2690 

X=~.5UCO,Y=7o2500,* 
o,x=1.ooco,v=1.2;00,• 

2700 
2710 

X=7.0000,Y=B.250Ut* 
o,x=1.oooo,v=1.2soo,* 

2720 
213·u 

23olUisO 
24.11 70 

24.0910 
24.6140 

2400140 
25ol24U 

2501240 
tRASE 
ERASE 
ER.ASE 
ERASE 

2606110 

26.5810 
26.o060 

2606060 
··2606050 

9o 31 70 WORK AREA 
I , "R", * -·-· --. ------------·----------· 

GHILL 

13. 8250 
13. 3270 

11. :H40 
908000 

908000 
9.8420 

9oB320 
.9. 8330 

903330 
9o83v0 

9.8300 

9. 8090. 

lOo 8650 
9.8040 

WORK AREA 
WORK AREA 

WORK AREA 
WORK AREA 

WORK,'AREA 
WORK AREA 

WORK AREA 
WORK AREA 

WORK AflEA 
WORK AREA 

wORK AR.EA 

WORK AREA 

WORK AREA 
WORK AREA 

9.so~o WORK AREA 
9~53!fif. wifRK- AREA 

GHILL 
···- ---Giff[L 

GHILL 
GHILL 

GHILL 
GHIU. 

GHILL 
6tt1LC-

GHILL 
GHfLL-

GHILL - -------·--1;1n1c 

GHILL 
--GtiiTI-
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\0 

X=7.0000,Y=7.2500,* 
D,X=7.0000,Y=7.0000r* 

' 2740 
2750 

X=7.oooo,Y=7.oooo,* 
o, x-= s~ 0606, v-=1~0000; • 

2760 

26.6230 
27.6190 

9.5410 WORK AREA 
9~-5180 WORK AREA 

9.5410 WORK AREA 

GHILL 
GH!'LL 

GHILL 
GHILL 

2i70 
27.6030 
28.o65o - 9~5880- wbRi<-ARff---c--------------

X=8• 0009._Y_=7.000_0r* .. _ 
D,X=8.5000,Y=7.0000,* 

2780 ------------- 2790 --

X=8.5000,Y=7.0000,* 
o, x-=9-~-50-oo;y-;;7. 0600-;-• 

2800 
2810 

X=9.5000,Y=7.0000,* 
DrX=9.5000,Y=7.2500r* 

2820 
2830 

X=9.5000,Y=7.25001* 

28.1020 9.5590 WORK AREA 
29.1300 905320 WORK AREA 

29.0950 9•5420 WORK AREA 
29. o99o 9. 8640--wo'RiCA-RE A 

29.0980 9.8030 WORK AREA 
2 9-;61.cio - --9,; 8 31 0----WORKAREA-

'!f,x .. io.oooo, y-.. 1.2soo~---- -------------- ---------------------
- 2840 29.6100 9. 8310 WORK AREA 

GHILL 
GHILL 

GHIL .. l 
GHILL, 

GHILL 
GHILL 

GHILL ------GHIL_L_ 

----2850 29.6070 -9.3190 WORK--AREA-- ---------------
X=lo.oooo,Y=7.2500,* 

-o-;x= rn-~-oooo;v;-6.7500,• 
2860 29.6140 

---- - 2876 31-;.0940 
X=lO.OOOO,Y=7o2500,* 

--o--;-x-;;Tf-;. sooo;v;;;7;25cro-;•------
28ao 31.0930 

- 2890 31.5700 
X=ll.5000,Y=7.2500r* -
o;x=12.oooo,v=7.2500,* 

2900 31.6220 
- 29io 34~o97o 

X=l2.0000,Y=7.2500,* 
D,X=l4.5000,Y=7.2500,* 

2920 34.0910 
2930 35.1190 

X=l4.5000rY=7.2500,* 
-o,x=fs. sooo,v.:1.2500,• 

2940 35.1190 
2950 35.1140 

X=l5.5000rY=7.2500,* 
O,X=l5.5000,Y=7.7500,* 

2960 24.1390 
2970 24.6510 

X=4.5000,Y=l0.25CO,* 
O,X=5.0000,Y=l0.2500,• 

2980 24.0970 
2990 24.6410 

9.8210 
9.8510 

9.8520 
9. 8150 

9.8040 
9~7860 

9.8400 
9. Bl 00 

9.8100 
lo. 2980 

12. 8160 
12.8230 

11.8080 
ll.8490 

WORK AREA 
--

WORK AREA 

WORK AREA 
WORK AREA 

wORK AREA 
riORK APEA 

WORK AREA 
WORK AREA 

WORK AKE A 
1.IJRK AREA 

WOt<.K AREA 
WORK AREA 

WOkK ARfA 
WORK AREA 

GHILL - -GHTCL ___ _ 

GHILL 
- - -GHfil_---

GHILL 
GHILL 

GHILL 
GHILL 

GHILL 
GHILL 

GHILL 
GHILL 

GHILL 
GHILL 
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X=4.SOOO,Y=9.2500,* GHILL 
0 D,*=5.0000,Y=9~2500,* GHILL 

I 3000 24.1020 10.8150 WORK AREA w 
0 3010 24.5970 10.lll'tO WOQK APEA 

X=4.500U,Y=8.2500,* GHILL 
o,x=5.uoou,Y=B.Z500,• GHILL 

3020 25.0940 1 o. 7980 WORK ARFA 
3030 25.6100 10.8410 WORK AREA 

X=5.5000,Y=8.2500,* GHILL 
D,X=6.0000,Y=8.2500,• GHILL 

3040 25.6280 10.8420 WORK AREA 
3050 28. 0910 10.8210 WORK AREA 

X=6oOOOO,Y=8.2500,* GHILL 
o.x~s.5000,v=s.2soo,* GHILL 

3060 27.6120 10.5710 WORK AREA 
3070 28.1100 10.5100 WORK AREA 

X=8.0000,Y=8.0000,* GHILL 
o.x~s.5ooo,v~8.oooo,• GHILL 

3080 29.1400 10.8360 WORK AREA 
369tf- 29;6190 r o-. ao5o WORK AR EA 

X=9.5000,Y=8.2500,* GHILL 
-5 ,x~io. 0000~-y,,;9~ 2566,* GHILL 

3100 31.1050 10. 7930 WORK AREA 
·3n0 ·31~5960 rn;at5o WORK AREA 

X=ll.5000,Y=8.2500,* GHILL 
--o, X=l2-. 0000, Y=8;25(fD;* _____ -·--·----- ·-·---- -- -- -- --- ------ -· ----·-·· - ·-- ---GHffC 

3120 34.0870 1 o. 8000 WORK AREA ---3130 ___ ---34~T466 ·· r2;a1;;0 WORK AREA 
X=14,5000,Y=8o2500,* GHILL 

--o;X:-J4. s-oc.o-:;v .. To. g·oo-;-*------------·--·· -· --------Gttrcc·-

3140 34.0810 11 .• 3380 WORK AREA 
----·-3 i 5 0 - 35.1330 11. 3160 WORK AREA 

X=l4.5000,Y=8.7500,* GHILL 
o,x=1s.sooo,v=8.7500,* 

--------------GH~ 

3160 33.1130 11. 3050 WORK AREA 
3170 33.1290 12~8200 WORK AREA 

X=l3.5000,Y=8,7500,* GHILL 
D,X=l3.5000,Y=l0.2500,* 

·--·-·-·--· ----·-------GHILL--

3180 25.6100 12,8230 WORK AREA 
- -- -------- -

3190 25.6200 12.3170 WORK AREA 
X=6.00U0,Y=l0.250U,• GHILL 
O,X=bo0000,Y=9.7500,* GHILL 

3200 25.6160 12.3ld0 WORK ARE:A 
3210 25.5990 11. 8280 wORK AREA 

X=6.0000,Y=9,7500,* GHILL 
o,x~6.ooou,Y=9.Z5v0,* GHILL 

3<:20 23.1120 13. 7990 wORK AREA 
5230 <:4. ll't() 13.8180 wORK AREA 

X=3.5000,Y=ll.2500,~ GHILL 
u,X=4.5000,Y=ll.2oOO,• c;·ri!Ct: 

3240 24.1100 13.8100 WOKK ARE A 
3250 26.5910 13.BllJO wO~K AREA 
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X;4.5LOU,Y=ll.2~00,• GHILL 
o,x=7.UOOU,Y=ll.2~0J,• GHILL 

32oiJ 26.5910 13. ct JO wORK AREA 
327U <'.7.58~0 l3.1e20 >.ORi< AREA 

X=7.0uu0,~=ll.25v0,~ GHILL 
U,X=8.0000,Y=ll.2JOU,* GHILL 

3Lr:iv 27.5P90 13, 7820 wDRK tP,EA 
3 L ':i L) i9.b4:)J 13. 7920 wOR~ AkEA 

X=6.UllGJ,Y=ll.Z~uo,~ GHILL 
o,x=1J.ouov,v=11.~,oo,~ GtHLL 

3 3(JU 29.64:'.l0 13. 7920 WGRK AREA 
"310 3l,604U 13. 8070 wrJPK ARFA 

X=l0.UL00,Y=ll.i5Ju,• GHILL 
DrX=l2,0UJJ,Y=ll,2500,• GHILL 

3320 2S,61UO 12.d050 wOki\ AREA 
3;ijJ 3u.ol7u l~.8220 WOF<K APEA 

X=l0.u000,Y=lJ.~5JJ,}· GHILL 
D,X=ll.OLUU,Y=lU,<'.50U1• GHILL 

3340 30.6420 12.2930 vllJFK ARE A 
33 ~u 30. b2 ~\.) 12.b060 wOi' ~ AREA 

X=ll.OOOu,Y=S,750u,• GHILL 
o,x=11.0000,v=10.;500,* GHILL 

3jv0 3u.6250 12.8060 WORK AREA 
:l37J 30,603() 14. 0080 WORK AREA 

X=ll.JuOQ,Y=l0.<500,• GH!Ll 
D,X=ll.OOOu,Y=ll.5000,• GHILL 

338 0 3u.ol90 14.0500 ;.iORK AREA 
3390 3~.0790 14.0530 WORK AREA 

X=ll,OOOO,Y=ll,5000,* GHILL 
D,X=l5.5000,Y=ll.5000,* GH-fi:L 

3400 35.1060 14.0450 WORK AREA 
3410 35.1030 13.3100 WORK AREA 

X=l5.5uOO,Y=ll.?OOO,• GH!Ll 
DrX=l5,5boO,Y=l0.7500,* -----------~ 

3420 31.5990 12.8490 WORK AREA 
3430 3£.1180 12.8300 WORK AREA 

X=l2.0COO,Y=l0.2500,* GHILL 
- - -· -- -----. ----- --· --

DrX=l2,5000,Y=l0.2500,* GHlll 
3440 32.1300 12.8240 WORK AREA -------3455 - - --32-.1 sTo- 14.0540 WORK AREA 

X=lZ.5000,Y=l0.2500,* GHl\.l 
D-, X= 12. 5666, y;;:fi. 5060-, *-

-- ---------- ----- -----------------i;~ 

3451 = 1.0000 9. 2 500 wORK AREA 
3452 E 1.0000 10.2500 WORK AREA 

X=7,0000,Y=9,2500,* GHlll 

'? w Figure 10-5. Sample 2, Output Listing (page 11 of 27) 
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D,X=7.JOOO,Y=l0o2~uO,* 
jl.o.jj ;: 

34::>-;. 
X=8.uLJu,~=~.caou,~ 

u,x=~.00uu,Y=~.i~J0,* 

34J~ 

j~:. 6 

X=9.UJ00,Y=;.2)UJ,~ 

J,X=9.JJCJ,Y=4~·1~uv,~ 

3457 
~~~d 

X=~.uCJJ,Y=4.7~uu,~ 

0 1 X=S.GU0u,Y=lu.2~JJ,~ 

2.vvoo
h.Ouuu 

s.ouuo 
YoUUJJ 

S.JOiJV 
~.oouo 

}~oJ ~~(TA~GL~ 

,;-... 70 2 2. (J(.)-4(.; 

:i.ooco ~CIZK AF[:A 

i3.25·JO wOR K Af' EA 

"':'• i. ?~jO WIJRK A~t A 

-i• 7 5 OJ ~v!ll<-K AK.ft 

7• 75 i.)l) ,.,,J~K H.kLA 

lU.25!10 wlHK ARf.A 

~.,00u ~GKK A~~A 

y'+0U 3~.6830 l:>.V:)OC ~1JPK ilk~·A 

R~(, x=3.DUUJ,Y=~.u00u,X=lb.2~00,Y=l2.jOu0,~ 
3~GQ ~~D lkAnl~G 

T"' 

GHIL• 

GHILL 
GHILL 

GHILL 
GHILL 

GHILL 
GHILL 

GHILL 

GHILL 
GHILL 
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...... 
9 w 
..j:>. 

DruwTNGGfff[C _____ -FINAI:-ED-li-AS-FOUOWS ---
*RHK GHILL 1X=l8.0060,Y=l5.0020,* -----x=o.-onmr.v=o-;oo-oo;?T111u;-er-1 ;-. -- · ··· -- -
X=l8e0060,Y=O.OOOO,ITARGET /,* 
X=l8.0060' Y=fs;oo20 ,/TARGET , , * 
XO=O.,YO=O.• 
*RHi< GRfD-- .25* 
X=3.5000,Y=9.7500,N ------- ~--soocr;·-v=a.-1 si.Hi ,r,r 
X=4.5UOO,Y=l0.2500fN 
i=4. 5000' Y=B. 2 500 ,N 
X=4.5000,Y=7.2500,N 
X=6.0COO,Y=7.2500,N 
X=7.0COO,Y=l0.25CO,N 
)(=7 .-ii(; 00 i Y=8• 2 500 ,N 
x=s.ouoorY=lo.2500,N 
X=d.GOOOrY=d.2500,N 
X=8.0uOOrY=7.0000,N 
X=l0aOOOU,Y=l0.25CO,N 
X=lO.OUOOrY=8.25COrN 
X=lO.OUOO,Y=7a25CO,N 
x=12.cuourY=lJ.2soo,N 
X=12.ocoo,Y=&.25GO,N 
X=l2.uUUOrY=7.25CO,N 
X=l5.5COO,Y=8<7SOO,N 
X=l3.5COO,Y=l0.25GO,E 
X=5.0COO,Y=7a2500,N 
X=5a5COO,Y=7.250U,N 
X=8.5COOrY=7.0LOUrN 
X=9.5UUO,Y=7.250G,N 
X=ll.500urY=7.25LOrN 
X=l4.;uou,Y=7.25GO,N 
x=lJa50UJ,Y=7.75CUrN 
A=5.0Luu,Y=l0.2500rE 
X=6.0Uu0rY=9.75uu.E 
X=8.UCUU,Y=l0.2~00,E 

X=l2.5uOOrY=l0a2500rE 
X=l3.SuOOrY=d 0 7?00rE 
X=4, ?UUO r Y=9, 2 5UO r XM 
X=~.uuuurr=9.2500rXM 

x=1u.cuoo,Y=9.~5ou,xM 

X=l2.uuuO,Y=9.25uO,XM 
X=5,uOOO,Y=~.25UU,E 

X=d,LOOO,Y=9,Z50o,E 
X=l5,?GOOrY=9,7oOUrXM 
X=3,5UOOrY=9,7500,t 
X=4,5UOO,Y=ll,2500rE 
X=4,50UO,Y=l0o2500,E 
X=4.~000,Y=9,2500rE 
X=4a5000rY=8,2500rt 
X=4,5COOrY=7,2500rE 
X=6,0000rY=9,7500,E 
X=5,5000rY=8,2500rE 
X=6.0000,Y=8,2500,E 
x=s.0600,v=1.2soorE 
X=5.5000rY=7,2500,E 

r/R /r 11 Rl 11 ,P''l",P"2'''* 
f"/R · J,-"Ri",P 1'1",P."2"r* 

r/R /r''R3",P"l"rP''2"r* 
,/k /,"R4"rP"l",P"2''r* 
r/R /r 11 R5 1'rP 11 l 11 rP"2''r* 
r/R /r''R6''rP"l''rP"2''•* 

r/R /, 11 R7 11 ,P"l'1 rP 11 2'',* 
,/R /, 11 R8 11 ,P"l",P'1 2 11 r* 

,JR /r 11 R9 11 ,P 1'l"1P 11 2 11 r* 
r/K /r''Pl0"rP"l"tP''2''r* 
1/k /1"Rll"1P"l"rP"2''r* 

r/R /r 11Rl2",P"l''•P"2''•* 
,JR /,"Rl3 11 ,P"l",P 11 2 11 ,• 

r/R /r''Rl4 11 ,P 11 l''rP''2''•* 
,/R /, 11 ~15",P''l''rP"2''•* 

,/~ /, 11 Rl6 11 ,P"l 11 ,P 11 211 ,* 
,JR /,"Rl7 11 ,P 11 l 11 ,P 11 2 1't* 
r/k /,"K19''1P''l''1P 11 2 11 t* 

1/R /r''Rl8 11 ,P 11 l 11 ,P 11 2 11 ,* 
r/C /, 11Cl"rPhl 11 ,P 11 2"t* 
,1c 1,••c3••,P 11 1•1 ,P 11 2 1•,* 
1 /C /, 11 Ct 11 ,P 11 l 11 ,P 11 2 11 ,* 
'I(.. I' "C 7 11 ' p It l "' p ft 2 II'* 

,/C /, 11 C8 11 ,P•11••,P 11 2 1•,* 
,1t 1,••c1oi•,p••1•1,p••zr1,* 
,/C /, 11 Cll 11 ,P'1l 11 ,P 11 2 11 ,* 
,;c 1,••cz••,P•'l'',P'' 2,,,* 

,/C /, 11 C4 11 ,P"l 11 ,P 11 2 11 ,• 

,/L 1 ,••cs••,P•'l'',P''Z''•* 
r/C /1'1C9 11 ,P 11 l 11 ,P 11 2 11 ,• 

1/CP /, 11Ckl 11 ,P"l'1 ,P 1'2''r• 
1f'! r/i.....l·JPN /r"i.Jl",P"l",P"2 11 rP 11 3"r* 
rN ,/QNPN /,"~3 11 7 P 11 l",P"2",P"3"t* 
,~ ,/~NPN 1,11~511,p11111,p112••,p11311,* 

,N ,/~~p~ /r''W6 11 ,P 1'1",P''2''rP''3''r* 
r/WFN 1,••02••,P''l",P''2''•P''3''r* 
r/~FN /,"Q4 11 ,P 11 l 11 ,P 11 2 11 ,P 113''r* 

,N . ,/QFN /r'1Q7 11 ,P 11 1 11 ,P 11 2•1 ,P 11 3",* 
,/SD Ir* 

r /Si! / r * 
r /SD / r• 

,;so Ir* 
r I SU /, * 
r I SD / r * 
,/SD 
,/SD 
,/SD 
,/SD 
,/so 

~r* 
Ir* 
'•* 11* 
Ir* 

100 100 -----;rncr-------zolf 
300 
400 
500 
6-oo· 
700 

-iroo 
900 

1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 
2200 
2300 
2400 
2500 
2600 
2700 
2800 
2900 
3000 
3100 
3200 
3300 
3400 
3500 
3600 
3700 
3800 
3900 
4000 
4100 
4200 
4300 
4400 
4500 
4600 
4700 
4800 
4900 
5000 
5100 
5200 
5300 
5400 
5500 

300 
400 
500 
600 
700 ----a-oo 
900 

1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 
2200 
2300 
2400 
2500 
2600 
2700 
21100 
2900 
3000 
3100 
3200 
3300 
3400 
3500 
3600 
3700 
3800 
3900 
4000 
4100 
4200 
4300 
4400 
4500 
4600 
4700 
4800 
4900 
5000 
5100 
5200 
5300 
5400 
5500 
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0 
I 

w 
Vi 

x;,t.oooo; v=11;2-soo,E 
X=7eOOOO,Y=7.2500,E 
X=~.00001Y=ll.25oo,E 
X=8.0000,Y=l0.2500,E 
X;;,!l. ooo(); y,;9~ 2 SOO-,E-
~§. OO OO, Y=B. 0000, J: 

x=s.oooo,r-1.0000,E 
X=8.5000tY=7.0000,E 
-x,;9~0060;¥,;9~ 1 soot E 
X=9.5000,Y=7.2500tE 

- X=lO~OOOO t y,;7. 25(;6, E 
X=l0eOOOO,Y=8o25COtE 
x;-i:o~·ooao-;v;1a.25oot E 
x=10.ooootY=11.2soo,E 
X=ll.OOOO,Y=l0.2500,E 
X=l2.0000,Y=l0.2500tE 
X=lZ.5000,Y=l0.2500,E 
X=l2.0000,Y=8.25CO,E 
X=1i~soob;v=1.2soo,E 
X=l2.UUOO,Y=7.2500,E 
X=l4.500U,Y=7.2500,E 
X=l5.~000,Y=8.7500,E 
X=l4.5UOO,Y=l0.2500,E 
X=l3.5000,Y=l0.25CO,E 
X=lZ.5000,Y=ll.5000,LT 
X=6.0000,Y=7.2500,YM 
X=lU.0000 1Y=6.7500,LC 
X=3.500u 1Y=l1.25U0 1* 
D1X=3.50uO,Y=lU,7500,~ 

X=3,~000 1 Y=8,750U 1 * 
U,X=3.50U0,Y=7.2500,* 
X=3.50UU,Y=7.25VU,* 
D1X=4.o000 1Y=7.250U 1• 
X=4,5000 1Y=7.2500 1* 
D1X=5oUOU0 1Y=7,2,0U 1* 
X=s.oooo,Y=7.z~co,• 

LlrX=5.5JUOrY=7.25U0r• 
X=5,5000,Y=7,Z5U0 1* 
D1X=7,000U,Y=7.2500 1* 
X=7.0G0U,Y=B.2500,* 
o,x=7.JOOO,Y=7.2500,* 
x=1.ouoo,v=1.2sou,* 
o,x=1.oooo,v=1.ocoo,• 
X=7,UU00 1Y=7,000G,• 
D,x=a.uooo,Y=7.oooo,* 
X=8.oooo,v=1.oooo,• 
o,x=s.sooo,Y=7.oooo,* 
X=B.5000,v-1.0000,• 
D,x.9,sooo,v=1.oooo,• 
X=9,5U00 1Y=7,0000,* 
D 1 X=9.~000,Y=7.2500,• 
X=9,5000 1Y=7,2500,* 
D1A=l0oOOOO,Y=7,2500 1* 
x=10.0000,v=7.2?uo,• 

·u,x=1J.ooco,v=6.7500,* 
x=10.oooo,v=1.zsoo,• 

,/SD 
1/SD 

1/SD 
,/SD 

;1so 
,/SO 
,/SD 
,/SD 
,/so 
,/SD 
~/SD 
,/SO 

- ,J SD 
,/SD 
,, so 
1/ SD 
,/SD 

,/SD 
1/SD 
,/SD 
,/SD 
,/SD 
,/so 
, I SD 

/ 1"' 
/1* 
/,• 
1,• 

/,• 
!,• 
It* 1.• 
!,• 
It• 
/,• 
!,• 

- I;* 
/1* 
/,• 
11* 
/1* 

/,* 
/,* 

'·* /,• 
I•" 

'i'-4 
1LB 

'E 

,N 

/1* 
/1* 

,/BPK 
,/BRK 

,/~C 

5600 5600 
5700 5700 
5800 5800 
5900 5900 
6000 6000 
6100 6100 
6200 6200 
6300 6300 
6400 6400 
6500 6500 
6600 6600 
6700 6700 
6800 6800 
6900 6900 
7000 7000 
7100 7100 
7200 7200 
7300 7300 
7400 7400 
7500 7500 
7600 7600 
7700 7700 
7300 7POO 
7900 7900 

/,"OUTPUT",* 8000 eooo 
/,"INPUT 11 rlli': 8100 2100 

I, "R.11, * 8200 8200 
8300 R300 
8400 8400 
8500 esoo 
8600 8600 
8700 8700 
8800 8800 
89JO 8900 
SIJOO 9000 
g l 00 0 100 
9200 9200 
9300 S300 
9400 Ol.QO 
9500 0500 
9600 9600 
0700 0700 
0800 9800 
9900 9900 

10000 10000 
10100 10100 
10200 10200 
10300 10300 
10400 10400 
10500 10500 
10600 10600 
10700 10700 
10800 10800 
10000 10000 
11000 11000 
11100 11100 
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<? w 

°' 

o,x= 11. sooo,,Y=7. 2soo,* 
X=lla5000,Y=7.2500,* 
b, x;,; 12 .oocfo, y;,;7. 2 soo •* 
x=12.oooo,v=1.2soo,* 

--o-, x-;; Tt;;soo o~y;;-7; 2 sci cl~*------
X= l 4. sooo, v= 1. 2s oo, * 
o~-x;,;is;5ooci~v;,;1;25·00.• · 
X=l5a5000,Y=7a25~0t* 

-o;x;;Ts.-soo<i-.v;1;-7500,• 
X=4a5000,Y=l0a2500,* 

'Dt X=Sa 0000, Y= 1Oo2500,* 
X=4.5000,Y=9a2SOO,* --o;x:;5;0000--;-v=9. 2 so~--------- ------------------------------ ---- · 
X=4a 5000; Y=_8. 2 50_0, * 
01x=s.oooo,v:;8~25o6,• 
X=5e5000,Y=8.2500,* 
O,X=6.0000,Y=8e2500,* 
/(=(>._0_0()0, Y=8• ~5001* ___ _ 
O,X=8a5000,Y=8.2500,* 
X=~a0000rY=8aOOOO,* 
o,x=s.souo,v=~.oooo,* 
X=9.5000,Y=8e2500,* 
o,x=10.oooo,v=s.2500,*: 
X=lla5000,Y=B.2500,• 
o,x=12.oooo,v=s.2soo,• 
X=l4.5LJU,Y=Ha25CO,* 
u,x=l4.5JOO,Y=l0.25UO,* 
A=l4.5UUO,¥=t.75GO,~ 
o,x:l~.5GUO,Y=8.7jOO,• 

X=l3.,UOJ,Y=8.75UO,* 
o,x=Jl.5uoo,v=10.2sou,* 
X=be0l0U,Y=lU.25UO,• 
u,x=c.0000,Y=9.7500,• 
X=b.U~il0,Y=9.75uu,* 
ll,X=6.U00UrY=9.2500r* 
X=J.~00~,Y=ll.25GUr• 
O,A=4.~00U,Y=ll.Z50~,* 

A=4.5UUJ,Y=ll.2jlJJ,• 
u,x=1.uouu,v=:1.2~ou,~ 

X=7.0U0J,Y=ll.2500,, 
G,A=8.00JO,Y=ll.2~uo,~ 

X=d.0COU,Y=ll.2JOU,~ 

o,x=10.ou00,v=11.2s00,~ 

X=l0.l0L~,~=lle2500,• 
~,x=1,~0c00,~=11.2500,# 

x= 1v.L000, Y= Iv • .:::~oo,• 
Drx=ll.U0UO,Y=lu.L5JU,~ 

A~lleLt0JtY=9.750J,~ 

D,X=ll.J0Uu,Y=l0.l50U,• 
X=ll.LULJ,Y=l~.L~GU,~ 

u,X=ll.Uv0~,Y=ll.50~~l,~ 
x = l l • (. tl d (1 ' y = l ~ • ? (j v 0 f »" 

~,X=l5.jJG0,Y=ll.?00U,• 

X=lS.~uJu,Y=ll.~000,• 
u,x=l~.?UCO,Y=lJ.7500,* 

X=l~.uwo0,Y=lJ.l~UO,~ 

11200 11200 
11300 11300 
11400 11400 
11500 11500 
11600 li6oo 
11700 11700 
11800 11800 
11900 11900 
12000 12000 
12100 12100 
12Z-<i-o ·· ·12ioo· 
12300 12300 
1z4o<r U4oo 
12500 12500 
12600 12600 
12700 12700 
12800 12800 

___ l290Q ___ J.29\)jl_ 
13000 13000 
13100 13100 
13200 f3200 
13300 13300 
13400 13400 
13500 13500 

·-13600·---------i3600--

13~00 13700 i3aoo ____ - -T3aoo--
13900 13900 --i:4ooo- ----T4ooo· 
14100 14100 
i4200 14200 
14300 14300 
14400 14400 . 
14500 14500 

--T46oo · l46iio--
14700 
14800 
14900 
15000 
15100 
·1s200 
15300 
15400 
15500 
15600 
15700 
i5800 
15900 
16000 
16100 
16200 
16300 
16400 
16500 
16600 
16700 

14700 
14800 
14900 
15000 
15100 
15200 
15300 
15400 
15500 
1%00 
15700 
i•raa·o· 
15900 
16000 
16100 
16200 
16300 
16400 
16500 
16600 . 
16700 
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..... 
<? 
VJ 
-...J 

UrX=l2.~~c0,Y=lu.25vU,& 

X=l~.JLJv,~=lu.2~uo,~ 

DrA=li.jvCU,Y=ll.5000,* 
X=7.0L0C,Y=q.2sdo,* 
U,x=7.UJuO,Y=lU.2?00,* 
X=~.uvou,Y=ci.OOGO,• 

D,X=8.JOu0,~=8.2?uO,• 

X=9eOLUJ,Y=9.2~UO,* 

U1X•9eOUuO,Y=~.7500 1 • 
X=9.UvOU,(•9.75Uv,• 
~,X=9.uuuO,Y=lu.250o,•· 

PEC, X=3.0vOO,Y=t.OOUO,X=l6.2500,Y=l~.5000,* 
T• 

END EDIT FOR GHILL 

16800 16800 
16900 16900 
ttooo r1000 
17100 17100 
11200 17200 
17300 17300 
11400 - 1 7400-
17500 17500 
r7601r ------- rnmr· 
17700 17700 
l tsoo ·naoo-
11900 17900 

·99999·99·9-- ·-99999999·-

- ---·-·---. ·-----·------------·---
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...... A.S.A.P. X-Y ~EPOPT FD~ bHILL A. s. A. P • 

'? w X-CDRD Y-CC1UJ T YP:C LASEL PIN DRAW SEQ. i~AC SEQ. 
00 

5GuUJ 1250,JO ~EC 17<;00 0 
JU0(,0 b(H):JU r' tC l79JO 0 
3 51)( 0 1L25UJ LIN'. 8400 0 
~ 5UJO 1125CO L I i',1r. l4POO 0 
3 'uuo 1 u75uu ' f.! l 2 700 0 
350JV 1U7o'-'J L!Ni: 8400 0 
3 j()00 "7)0U r; Kl 1 700 0 
}50GJ ,hJI) " F<<o 2 800 0 

.J SOUJ ns,;u t.)!~ p ~ ,J l 2 3800 0 
3 j(JJU She 0 Su t_..'.)JO 0 
_, ol)ul) 17° «i.J RL l ~00 0 

~SJuu 373uJ LI~.'.: o6JO 0 
3 5U0u 7 2 OJJ LI tee 8600 0 
:J~UGO 7.2~JO LI )'J!- iJBOO 0 
<+'"JO ll 1 l 2 J'J i) 0 K3 2 9JO 0 
!..:JJJ ;j ll~:)JV SJ 40'.)0 0 
4 50~0 i:2:iJJ LI f,i:: 14'300 0 
.... ~uvo l l ! '..l\JU L I ,,c 1 ?000 0 

4-';·JUv 1 () i ::>l•J RJ 1 -no 0 
- '.)·)JJ l'J2Svu J,j~'j "'l 3 3~1)0 0 
.:..~uC J l vio-JJ Y' '+7Cu 0 
- :;il)(.;J lv2'::dV L l \ :C 122 JO \) 

'50L' cJ -:iL:Ji. J f...,4 ;, u,co 0 
.:.. )vvv 9.::. "-1,1.) .,,,!.~ p,\j "l 1 3>jJQ 0 
... 5JJ u .::,c: s: .... v s cJ !+f 00 0 
.. ::i-Jl: -J 025 . .iU L I l 2'-00 0 
.:,.?U1...;0 uL>·JO '~ 1 1000 0 
~ ~VvlJ _1 i )1.JiJ ~ s ~ llUO 0 
'-:)UL, 0 e. .2'),)0 , ; <+9JO 0 
.... :.;cJo J2'J'jJ L J:: c U6UO 0 
4 30(,.J 7 L' :iuV " p 5 l 1100 0 

i... ~JU J 723JJ s 1J 50)0 0 
45Jdd 7 2 ~LU 

L l '''° 5800 0 
i.-500 0 72:JUO LI'''- 90')0 0 
5CLluJ lJ~jJJ c c;, ! 3300 0 
500(JJ lCL~:>JU LI No 12200 0 
5UJOO ~2500 -~ r:. t< Ji l 42JO 0 
5UOOO c:i2 5'",J L l ~"c 1':400 0 
"UJOO '32500 c Cl 2 2600 0 
~uooo OL:i(J0 LI Ne lZbOO 0 
500DJ 7L'JUO c Cl 1 2600 0 
50000 72?u0 SJ 5400 0 
50JUJ 72'o00 LINE 90)0 0 
50000 72500 LI NE 9200 0 
s 5000 825UO c C3 2 2700 0 
5 500\J i:l25UO QFN Q2 2 4200 0 
55000 82500 Si.! 5200 0 
55000 d25UU LINE 12800 0 
55000 72500 c C3 l 2700 0 
55000 72500 SIJ 5500 0 
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A.s.A.P. X-Y REPORT FOR GHILL A.S.A.P. 

-- X-CORD- Y-CORu TYPE LABEL PIN DRAW SEQ. MAC -SEQ. 

55000 72500 LINE 9200 0 
55000 72500 LINE 94)0 0 
60000 1)2 ?00 (_, CZ 2 3300 0 
60000 102500 LINE 14400 0 
60000 S75vO c C<. 1 3400 0 
00000 97500 s 'J 5100 0 
60000 S7oUJ L !NE: )4400 0 
60000 "17500 LINC: 146JO 0 
600(;0 92500 YFN uz 3 42)0 0 
6UuUU 92500 l I Ne 1-4600 0 
bOOt,J ~ 25JiJ K t'\t; 2 12JO 0 
6COUu SZ?OO SJ 53J(J 0 
l- oou 0 E2Su0 LIM' 12':00 0 
6\JUUJ bL?OJ LI r-1E 1~000 0 
60\)i)l) rzsoo ~ ).-' 6 l 1200 0 
6UU(JJ 72:SUO tJr, K !l-;PQ l '31JO 0 
70000 11 L 5JQ ~ 1-7 2 130G 0 
70JUO 11~5JO ~J 'iv lO 0 
700(,J lL:"iUU L l i\i:: l~U 1J() 0 
7UlJll0 l l 2 51_; () Llk i ~2 JV 0 
7U,JIJu lvL?v0 " ''-1 l l :,·.JC 0 
7L:IJl,)u luL'5vO L p,_ 1c l 7,200 Q 

700\JO ·J 7SUO (_ (4 3,:.._vO 0 
70uv0 '-: 7Su0 \_.,/;If Pi~ ,.,,::.- z 3C<.J0 J 
7 J<)•JO c;L::iCJ " ;.: d 2 l4U0 0 
70000 S-L'.jJQ LI 1\': l 72.JO 0 
7vuJU ,j !'.':Ju I.) i-'P, l l4UU 0 
7GJCU ci2~<,L) L Ir~ t. '-., f:: ~)\) 0 
7C:OOO 7L':>UO ::,_; •; 7 JO 0 
7lJJ0G 72JVJ L I 1-;: '7''..Jij 0 
70000 7 ! ~JG L If:; ~b J J u 
/(J0J0 72 ~'J J L Ii·~ l: ~\ :~ u iJ 0 
700JJ 7~:/J,)0 L ! ";f_ <18 (,iJ u 
70JLlU 70JGU LI i~ t ~uuvO 0 
fJuJOO i l 2?UU "- ::.i<..: 2 l 'o~O 0 
.ououo 112500 '.:,) StJ JO 0 
o00V0 112-500 LI No 152JO 0 
Cl10JU 1 ~ L '.JOO LI l•f: l~<+uO 0 
ovuoo 1J25v0 " hi.,; 1 l'5 ) 0 0 
8UUl;U lvbuo c C5 1 :50() 0 
80UUlJ lu2o00 (..:'lP1\ W3 3 o9JO J 
8CU00 102'.>GO SD )C,\)Q () 

60000 92~00 R i<lJ " loUO 0 
80UlJO 92:>00 IJ;\J Pi_·~ (;3 1 JOJO 0 
dUvJO 92SJO Ll i-: ~~ w'+ l 43JO 0 
30000 92500 SD oLJOO 0 
8u0lJO d~'jl)Q R RlU 1 l coulJ l) 

800{;0 82'.:>00 L !NE: 1 74•JO 0 
80000 80000 R F 11 z 1700 0 
800CJO 800UO Su 61 ) 0 0 -0 
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A.S.A.P. X-Y REPORT _FOR GH!LL A.-$. A.--P. 
0 
I 

..j::>. · x-c mw Y-CORu TYPE LABEL PIN - DRAW-SEQ. .,-~ SEQ-~--

0 

800(,0 80000 LINE 13200 0 
BlOGO 800()0 LI Nt 17400 0 
dUOOO 70000 R Ul l 1700 0 
dOOOu 7uooo so 6200 6 
3UOOO 10000 L!Nt: 10000 0 
8UU(JU 70000 LI NE 10200 0 
B :,oo 0 825u0 QFN Q4 2 4300 0 
d5uOO ct,C5lliJ LINE 13000 0 
a :ouo .'30vvo c Co 2 2BOO 0 
8 500U dUOOO L H!o 13200 0 
s:ooo 70000 c (.,6 l 2800 0 
d "0L 0 700,JO !>') 0300 0 
~ 5UL,J 7JOOO LINC: 10200 0 
dcOOO 7J000 L Ii'• t. 10400 0 
9COuO l02~·JU c (5 2 3500 0 
9QG(,J lu~5JU LI Ne 17800 0 
YuUUU '77~00 'JNPN 1.15 2 40-JO 0 
souoo 97?UJ :,;) 0400 0 
suuoo 915uiJ LHk 17800 0 
9UudJ S 7~Ull L !Nt 17600 0 
90Ul 0 sz~ou ',,iFN ()4 3 't300 0 
9LIUOO SL5v0 LI NL 17600 0 
s~uoo d251jU c (7 2 2900 0 
9500J 52,00 L!Ni: 13400 0 
9 5UUll 7~;u0 (. C7 1 2900 0 
9 5000 7 25'JI) SJ 6500 0 
95000 7 2.')00 L !I' E lU600 0 

S 'OllO 72500 LIN~ 10800 0 
951,)00 7uLIUO L!Nt 10400 0 
ssuuo 70JUO LINE lOoOO 0 

lUG(J(JO llhOO p RlZ - 2 1800 0 
lOuUOO 1125JU SD 0900 0 
100000 112500 L!Nt 15400 0 
lOOOu 0 112:>00 LI lloE 15600 0 
100000 1U25UO R Rl2 l 1800 0 
lUOiJOO 102500 \JN Pi• Q5 3 4000 0 
100000 102:)00 so 6800 0 
100000 1UZ5ll0 LINE 15800 0 
lUUOOO 92500 k R 13 2 1900 0 
lOUOOU 92500 Q!>lPN Q5 1 4000 0 
1000()0 82500 R Rl3 l 1900 0 
100000 82500 R iU4 2 2000 0 
100000 82500 so 6700 0 
100000 82500 LI Ne 13400 0 
100000 72500 R kl4 1 20JO 0 
100000-- T2.5ilo ·5[) ---~crn,------o-

100900 72500 LINE 10800 0 
100000 - 72500 LINE 11000 --- -0--

100000_ ?2,?,00 _ LJ N_!= 11200 0 
100000 67500 GC R i. 

--8200 _________ 0_ 

Figure 10-5. Sample 2, Output Listing (page 20 of 27) 



---4;5-.;A. p-;- .. -··---·-·- - x:::Y-REPORTFOR -GHITL·----- ------·--·-A;s.A;t>-;----

-. -x-UllUl--Y"-1:~---~LABEL PIN DRAW SEQ; MAC SEQ. 

100000 67500 LINE 11000 o· 
110000 115000 - LI NE "it.200 0 
llC.000 115000 L !NE 16400 0 
fioooo- --- rnBoo · so·· - 7000-· ________ () ___ --

110000 102500 LINE 15800 0 
110000 102500 Li NE 16000 0 
110000 102500 LINE 16200 0 
110000 97500 'INPN Qb 2 4100 0 
110000 97500 LINE 16000 0 
l t 500 () 82500 c cs 2 3000 "6 -
115000 82500 LINE 13600 0 
1150(;0 72500 c ca l 3000 0 
115000 72500 SD 7400 0 
11 ~uoo 72500 LlNE 11200 0 
115000 72500 LINE 11400 0 
120000 112500 K ~15 2 2100 0 
12uuoo llL,00 LINE 15600 0 
120000 102;00 R Rl~ l 2100 0 
120000 102500 l,H~N Qb 3 4100 0 
12 OOOJ 102500 SD 71 uo 0 
120000 102500 LINE 168()0 0 
120000 92?UO R qlb 2 noo 0 
1200UO 9.2500 "NPl\i We 1 4100 0 
12 uoc 0 22~00 ,. Rlb l 2200 0 
l20Ul:O 62500 ~ kl 7 ?. 2.300 0 
120000 32500 SD 7300 0 
12000L) d2?00 L l fllE 13600 0 
l20UOJ 7h00 p r< l 7 1 23"JO 0 
l2GOUO ho00 50 7500 0 
lZlOt; J 725v0 LIN' 11400 0 
l20ull0 7250L) LIN~ 11600 0 
12 SOL u llSUUU 11;<', K 0UTiJ 1 auoo 0 
12%Ju 11 ;,uJO LI !\!E 17000 0 
12 5000 102500 (, C9 1 3600 0 
12 50t.:O lJbOO Si.J 7200 0 
12 5000 lOZSOO L !Nf 168CO 0 
12 500L) 102500 LINE 1 7000 0 
13 ;,ooo 1J25vo "· klU 1 25JO 0 
l35UOLl lv2:>00 c C9 2 3600 0 
135000 1CJ25UO oD 7900 0 
135000 lllbOO LINE 14200 0 
13500() 8750() co CRl 1 3700 0 
l3500U d75JO LINE 14200 0 
14;,ou o 102500 k Kl8 2 2500 0 
l'-5000 102500 QFN 07 2 4400 0 
145000 102~00 SD 7800 0 
145000 102500 LINE 13800 0 
145000 67500 CR CRl 2 3-+UO 0 
145000 ti7500 LINE 14000 0 
145000 82500 c ClO 2 3100 0 -0 

I 
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- A.S.A.P. X-Y REPORT FOR ~HILL A. S. A. P~ 

9 
~ X-CtlkD Y-COkO TYPE LABEL PIN DRAW SEQ •. MAC- SEQ. -
N 

145000 92500 L!Nt: 13800 0 
14500 0 72500 c ClO l 3100 0 
l'-50u0 72500 SJ 71:>00 0 
14'100 J 72500 L!Nl 11600 0 
145000 72500 LINE ll8JO 0 
l5500J l l 50UO LI ~!c 10400 0 

15 500 u 115000 L !Nt 16000 0 
l55tl00 107500 1.1FN (,,,7 3 4400 0 
b50LJ 107500 L 11\if. lb600 0 
1?5000 -17500 R R19 2 2<t00 0 
15 50(.) J 975UU ..)FN i.. 7 l .:,400 0 
15 5uL J 675(;0 f< f\19 l 2400 0 
15 500U B75UO c Cll z 3200 0 
15 500 0 '37500 sci 7700 0 
b5000 o7~u0 L II<~ 14Jll0 0 
l:> ~UlnJ 77':>0U c Cll . 32JO 0 
15 5UU J 77500 LIN 12000 0 
lS jl)UJ 72?00 LIN 11200 0 

15 50C. u 72;;ou Lit-; 12000 0 
l62~0J li~uuo PoC l 7900 0 
l6~5uu oJuJO kt:C 17900 0 

Figure 10-5. Sample 2, Output Listing (page 22 of 27) 



.Gs;:A~P.- -COMPONENT REPOKT FOR- GHH:C A. S. A~-p~-

t-OMP OlifENT U\ Bff ___ - )("CORO- - -Y"COfm-- Dl<Ali SEQ;- MAC-SEQ-; 

BRK DUTP 125000 ll?UOO 8000 0 
BRK !NPU cOOOO 72500 8100 0 

**** 2-BRK 

c C9 125000 l 02 500 3600 0 
c ClO 145000 72500 3100 0 
c Cll 155UCO 77?00 3200 0 
c (6 85000 70000 2800 0 
c C7 95000 12 5uO 2900 0 
c CB 115000 72500 3000 0 
c (,2 %UOO l 02 ?00 3300 0 
c Cl 5CGCC 72500 2600 0 
c C3 55000 72?00 2700 0 
c u. 60000 97500 34UO 0 
c C5 80000 l 02 500 3500 0 

**** 11-C 

Ck (,;.; l 135000 27500 3700 0 

**** 1-CR 

.;c " lOGOUU t 7?00 6200 0 
JjCf<.~Jll: 1-GC 

\JFN i;i7 l '.>5LOO l_i 750() 4400 0 
QFN \J'- 80JOO :;z ;00 4300 0 
.,H; '"" 50GCU ~2500 .0,200 (] 

:::lo;o!i:* 3-QFN 

QNPN (,)3 3COOJ 9.2 5CJ 3900 0 
\J!' PN lJ5 1 ovuuo 92500 "+000 0 
Q!,PN 1.16 12C'OCO ~" 500 4100 0 
Ul<PN IJl 45800 S2 :>00 3'l0'J 0 

:t;::;r;dt* 4-QNPN 

i<, Un l S5000 1 02 :JOO 2500 0 
k kl9 b~JiJO d75JO 2'>00 0 
R "-1 u ;0000 :l25UO loOO 0 
R fill 8uOUO nuoo 1 -ioo 0 
R "12 100000 102500 1800 0 
K Rl~ lUOCUC 8.:'.'.jOU lYOO 0 
R k14 lOOlJO(J 7 2 500 200() 0 
k R15 12000u 102 :)(JQ 2100 u 
R Rlb 120000 82 500 22\JO 0 
R Rl7 12UOUO 72?00 230U 0 
R Rl 35000 <;7500 700 0 
R R2 35000 iJ7500 800 0 
R R3 45000 1 oz 500 900 0 
R R4 45000 82 500 1000 0 
R P,5 <t5000 72500 1100 0 
R R6 60000 72500 1200 0 ....... 

9 
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- A. S. A. P- • (,uMPUN~NT REPOkT FD~ GHILL A. s.·A. P. 
0 

I 

~ GUMP ONE NT LAcH.:L X-Cui'.D Y-CUkD okAw sew. 1'1AC "SEQ. 
~ 

R f<7 700JO 102;00 1300 0 
k k8 70000 b25UO 1400 0 
R. ~'.9 8UU\J0 lv2500 l:>OO 0 

··-~ 19-R 

SL 125COO l u.<soo 7200 0 
SU 13501.iO l 02 soo 7'100 0 
SfJ 14'.>CvO !JZ :>OJ 7800 0 
SJ 145\J(,(J 72 j(JL) 7600 0 
so 15'.>vUO d7~00 77UO 0 
50 ,,cc;oo ;;2;,00 1'000 0 
sr SL UCU &0000 6100 0 
Sr' 8J.;OC 7u.JOO >,ZOO 0 
Si.J 85(;C0 70000 •;300 0 
SD c;vthJO <;7jJJ 6400 0 
S1J 95uOO 12 500 0500 0 

SD ll>JOQO llj:500 6900 0 
S0 iOUOJu 10.:.:>00 6800 0 
SD 10J(;l;J E250u 6700 0 
Su lOCJUuO n;oo 6600 0 
SU 110000 l 02 >00 70UO 0 
SD ll!;vJU 12 ;oo 7400 0 
50 l.i.0000 l J2 ~oo 7100 0 
SD lzvuuo is2~0J 7300 0 
50 l.diCOO 72 500 7500 0 
SD 3500() ~7500 4500 0 
50 4?000 l 12:>0U 4(>00 0 
SC .. ;ooo l02):)Q 4700 0 
SL; 450u0 92500 4800 0 
SD 4500U !:l2 ~00 4900 0 
SD -.5000 72500 5000 0 

SD 500(;0 72500 5400 0 
SL! !>50(,0 62:;QO 5200 0 
SD 55000 72500 5500 0 
S'J oJOOO <n:,oo 5100 0 
SU o(;OOO 'l2 500 5300 0 
Su 70000 112500 5o00 0 
Su 70000 72500 5700 0 
SD 80000 112500 5800 0 
SD 80000 102 500 5900 0 

**** 35-SI) _ 
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-A~!>;/i;P. INTERCONNECT LIST FOl< GHHT- - " --l'11Ge-1 Ji;s; 11;-p-;-

-- ---~-------·----~ ----- -

SYMBOL S/M PIN DRAW 
NAME: LABEL SEQ. 

R Rl 2 700 
R R3 2 900 
R --------·----- R1 2 1300 
R R9 2 1500 
R Rl2 2 1800 
R Rl5 2 2100 

R kl l 700 
. l.INPN Ql z 3800 

R R2 2 800 

k i<2 l 800 
R RS l 1100 
c Cl l l'.600 
(. C3 l 2700 
R F;ll l 170u 
c Co l 26Ull 
c C7 l 2900 
R /'( l ~ l ZOGO 
c Ctl l 3000 
R kl7 l 2300 
c ClO l ; l 00 
c Cll 1 3200 
GC R l :,izou 
R '<d 1 1400 

k R3 l qoo 
QNPN Ql j 3800 
c C2 l '>300 

R "" 2 1000 
QNPN Ql l 3~00 

l.IFN "12 1 42uU 

R R4 1 1000 
R R5 z 1100 
c Cl 2 2600 

c C3 2 2700 
QFN 'o/L 2 .\200 
R R6 2 l<:OO 
QFN Q4 2 't300 

c CZ 2 3300 
c C4 l 3't00 
QFN QZ 3 4200 

R R6 l 1200 
BRK INPU l 8100 -0 

I 

Figure 10-5. Sample 2, Output Listing (page 25 of 27) ~ 
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- A.S.AePe lNTEkCJNNECT LIST FOR GHJLL PAGE 2 --- A-~-5-~ -,,,.-~-p~--

<? 
~ 
0\ SYMt!IJL SIM PIN DRAW 

NAME LAbEL SEQ. 

R "7 l 1300 
R "-8 2 1400 

c C4 2 3400 
QNPN Q3 2 3900 

k ~9 l 1500 
c C5 l 3500 
QNPi• (~ 3 3 3900 

R ~ 1 () 2 1600 
Qf,PN ~3 l 3900 
QFN ..;<. 1 430U 

k klU l l6l;O 
R "'l l 2 1 700 
c Co 2 28l!O 

c C5 2 3500 
QNPI\ J5 L 400J 
QFN c1~ 3 <.t3U\.J 

c (7 L 2000 
R kl"'T 2 2000 
R Rl> i 19u0 

I\ "'12 l lb GO 
"1NPN ,J5 3 4(,JQ 
'<Fi• w7 3 44uU 

QIWI~ Q6 2 4100 

R K 1.;, 2 1900 
QNPN Q5 l 4UUU 

c cs 2 3000 
R «lo l 22UO 
R Rl7 2 2300 

R Rl5 l 2100 
QNPN Q6 3 4100 
c C9 l 3600 
BRK OUTP 1 8000 

R Rlo 2 2200 
UNPN Qb i 4100 

R fUB l 2500 
c C9 2 3600 
CR On l >Jtoo 

Figure 10-5. Sample 2, Output Listing (page 26 of 27) 



0 
I 

+:>. 
--:i 

A.S. J'..P. 

SYMo('L 
NM~c 

R 
Qh• 
(, 

CK 
c 
I'. 

k 
i./F'• 

!NTE~CDNNECT LIST FD~ GH!LL PAGE 3 A. s~··A;-p-. 

SIA ?11>; lJPAW 
L~c-'·L SE;,i. 

;"\:.::.-. 2 2500 
-,J7 2 44GJ 
l.10 ~ 3100 

CR! 2 ;700 
Cll " ~200 
~ 1 (' 1 2400 

~19 z 2t..r00 
•.J7 l 44UiJ 

Figure 10-5. Sample 2, Output Listing (page 27 of 27) 





SAMPLE 3 

Sample 3 shows the following: 

• Macro creation. 

• The use of DIGITIZING SCALE. 

NOTE 

Macro E.5X was digitized using a digitizing scale of 0.5. Macro E2X 
was digitized using a digitizing scale of 2.0. Both macros are retained 
on the symbol file and subsequently drawn at the same size. 

10-49 
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T 
c. \ 
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i 
t 
~ -· -.. 

Figure 10-6. Sample 3, Rough Sketch 
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C4 C6 CG 

C1 C2 C3 

Figure 10-7. Sample 3, Finished Plot 
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<? 
VI 
N 

SASAP CARD INPUT AS -- SASAP,DCS 

10 START DRAWING 
zo E 
30 c 
40 

ii 50 
60 I 
70 G 
80 I 
90 T 

100 I 
110 z 
120 I 
130 N 
140 G 
150 
160 s 
170 c 
180 A 
190 l 
zoo E 
210 
zzo s 
230 A 
240 II 
250 p 
260 l 
270 E 
280 408010 106640 WORK AREA 
290 140 0790 lo 8350 WORK AREA 
300 1309280 903500 WORK AREA 

IEC -1 
*RMK EC ,DIGITIZING SCALE SAMPLEoX=9o2796,Y•7o5l65,* 
x=o.oooo.v=o.oooo, 
/TARGET/,* 
X=9.2796, Y=O. oo·oo, 
/TARGET Io* 
X•9o2796,Y•7o5l65, 
/TARGET/,* 
XO=O. ,YO=O•* 

305 E OPTION RESET 
306 E NUMBERS 
310 START MACRO 
320 E 

***** ERASE ACCESSED 
350 2 
360 x 
370 -
380 DIGITIZING SCALE 
390 2 
400 502900 204360 WORK AREA 

I E2X -3 
*RMK EZX * 
*RMK DIGITIZING SCALE ZoOOOO* 

410 SYMBOL OR MACRO 
420 c 
430 -
440 c 
450 l 
460 NORTH 
470 LABEL RIGHT 
480 502560 309090 WORK AREA 

X•O.OOOO.Y•0.7500,LR .N 

EC 
EC 
EC 
EC 
EC 
EC 
EC 
EC 
EC 

E2X 
E2X 
E2X 

E2X 

Figure 10-8. Sample 3, Output Listing (page l of 16) 



/C '· EZX 
"Cl"• E2X 

490 c 
500 2 
510 7.2430 3.9440 WORK AREA 

X•loOOOO,Y•0.7500,LR ,N ' EZX 
/C '· E2X 
"C2"* E2X 

520 c 
530 3 
540 902840 3. 9970 wORK AREA 

X•2.0000,Y•0.7500,LR 'N ' EZX 
/C ,, 

E2X 
"C3"* E2X 

550 SYMBOL OR MACRO 
560 p 
570 M 
580 RE PEAT 
590 11.3110 2.5470 WORK AREA 
600 11.2900 3. 0640 WORK AREA 
610 u.2130 1.0120 WORK AREA 

X=3.0000,Y=O.OOOO,E . E2X 
/PM ,,. 

E2X 
X•3.0000,Y•0.2500,E . E2X 
I PM ,,. 

E2X 
X=3.0000,Y=0.5000tE . EZX 
/PM ,,. 

E2X 
X•3.0000,Y•Oo7500,E . E2X 
/PM ,,. 

E2X 
X•3.0000,Y•l.OOOO,E . E2X 
/PM ,,. 

E2X 
X=3.0000,Y=l.2500 1 E . E2X 
I PM ... , ,. 

E2X 
X=3,0000,Y=l.5000 1 E . E2X 
I PM '•* E2X 
X•3.0000,Y•lo7500,E . E2X 
/PM ,,. 

E2X 
X=3,QOOO,Y=2,0000 1 E . E2X 
/PM ,,. 

E2X 
X•3o0000,Y•2o2500 0 E . E2X 
I PM ,,. 

E2X 
620 SYMBOL OR MACRO 
630 s 
640 D 
650 ll. 2140 1. 0520 WORK AREA 

X•3.0000,Y•2.2500,E . E2X 
/SO ,,. 

E2X 
660 11. 2370 6.5500 WORK AREA 

X=3,0000 1 Yz2,0000 1 E 
' E2X 

/SD ,,. 
E2X 

670 11. 2490 6. 04 70 WORK AREA 
X•3oOOOO,Y•l.7500,E ' E2X 
/SD ,,. 

E2X 
680 ll.2380 4, 5300 WORK AREA 

X=3,0000,Y=l.OOOO,E . E2X 
/SD ,,. 

E2X 
690 11. 2630 4. 0250 WORK AREA 

X•3.0000,Y•0.7500,E 
' E2X 

/SO ,,. 
E2X 

700 11. 2840 3. 5270 WORK AREA 
X=3,0000,Y=0,5000 1 E 

' E2X 
/SO ,,. 

E2X 
710 11.2920 3. 0480 WORK AREA 

<? 
Ul 

·~ Figure 10-8. Sample 3, Output Listing (page 2 of 16) 



-'? 
VI 
.j:>. 

X=3,0000rY=Oo2500rE 
/SO '·* 120 11....llflll 2. 5540 WORK AREA 

>..= 3. OUU J, Y=O. 0000,E 
I ::.O ,,. 

73v 9,2980 2.5230 WO~K AREA 
X=Z.OOUO,Y=U.0000,E 
I SD 1,• 

740 1. 2800 2,4800 WORK AREA 
X=l.GOOU,Y=O.OUUO,t 
I SD ,,. 

750 5,2870 2.4370 WURK AREA 
X=v,OOOO,Y=0.0000,E 
/SD /,• 

760 5.1870 6,9410 WORK AREA 
x=u.ooou,v=2.2sou,E 
/Su , .. 

770 1. 2110 o.9870 wORK AREA 
X=l,OOOO,Y=2.2500,E 
/SD ,,. 

780 9.2180 7.0260 WORK AKEA 
X=2.0000,Y=l.2500,E 
/SD ,,. 

790 SYMBOL OR MACRO 
800 p 

810 F 
820 NORTH 
830 5.1680 o. 94 70 wORK AREA 

x=o.ouoo,v=2.2sou,N 
IP• ,,. 

840 SYMBOL OR MACRO 
850 G 
860 E 
870 5.2910 2.4390 WORK ARE A 

.\=O. oq,oo. Y=O. 0000, E 
/GE /,• 

880 JOIN 
890 5.2050 6. 9480 WORK AREA 
900 11.3400 2. 5620 wORK ARE A 

CJ, X=-O.OOU9,Y=,.2564,X=3.0257,Y=0.0073 1 * 
910 l l. 3410 2. 5ol0 WORK ARE A 
920 11.2110 5. 0290 WORK AREA 

CJ, X=3.02bl,Y=0.00o7,X=3.0l69 1 Y=l.24llr* 
930 11.2330 5, 5480 WORK AREA 
940 5, 2250 6,9330 wORK AREA 

CJ, A=2.9997,Y=l.5010,X=0.008q,y.:;z.24a7,• 
950 7.2050 6. 9940 WORK AREA 
960 7.3100 2. 5320 wORK.AREA 

CJ, X=0.99931Y=2.2610,X=l.Ol07,Y=0.0294,• 
970 9, 3l 90 2. 5130 WORK AREA 
980 9.2370 1. Ue>40 WORK AREA 

CJ, X=2.0l49,Y=0.0014,X=2.0158,Y=~.2772r* 

990 ENO MACRO 
T* 

1000 SYMBOL OR MACRO 
1010 E 
1020 2 
1030 x 
1040 7,5390 207280 WORK AREA 

E2X 
E2X 

E2X 
E2X 

E2X 
f2X 

t2X 
E2X 

E2X 
f2X 

E2X 
E2X 

E2X 
E2X 

E2X 
E?X 

E2X 
E2X 

E2X 
E2X 

E2X 

E2X 

E2X 

E2X 

E2X 

E2X 
E2X 

A=2.7~00,Y=l.OOOO,E , EC 
/E2X /,* EC 

1050 START MACRO 
1060 E 

SYMBJL /f2X I ~JT FOUND ON SYMBOL FILE 

Figure 10-8. Sample 3, Output Listing (page 3of16) 



y 
Vl 
Vl 

1070 
l 080 5 
1090 x 
1100 
1110 DLGITlllNG SCALE 
1120 
1130 
1140 7.9220 

IE.5X -3 
*RMK E.sx * 
*RMK DIGITIZING SCALE o.5000• 

1150 
lloO 
1170 
1180 
1190 
1200 
1210 
1220 

X=O.OOOO,Y=0.7500,LR 
IC /, 
"C4"* 

1230 
1240 
1250 

X=l.OOOO,Y=0.7500,LR 
IC /, 
"C5"• 

1260 
1270 
1280 

x=2.oooo,v=o.1soo,LR 
IC I. 
11 C6"* 

1290 
1300 
1310 
1320 
1330 
1340 
1350 

X=3.0000,Y=O.OOOO,E 
/PM lo* 
X=3.0000,Y=0.2500,E 
/PM /,• 
X=3.0000,Y=0.5000,E 
I PM /, * 
X=3.0000,Y=0.7500,E 
/PM /1* 
X=3.0000,Y=l.OOOO,E 
/PM lo* 
X=3.0000,Y=l.2500,E 
I PM /, * 
X=3.0000,Y=l.5000,E 
I PM Io* 
X=3.0000 1 Y=l.7500 1 E 
/PM 1 1 • 

X=3.0000,Y=2.0000,E 
/PM / 1 * 
X=3.0000,Y=2.2500,E 
I PM /, * 

SYMBOL OR MACRO 
c 

c 
4 
NORTH 
LABEL RIGHT 

1. 9200 
,N 

c 
5 

8. 4270 
,N 

c 
6 

8.9200 
,N 

SYMBOL OR MACRO 
p 
M 
REPEAT 

9.4400 
9.4370 
9.4160 

SYMBOL OR MACRO 
s 
0 

8.2490 WORK AREA 

8.6370 WORK AREA 

806250 WORK AREA 

B.6440 WORK AREA 

8.2650 
8.4070 
9. 4260 

WORK AREA 
WORK AREA 
WORK AREA 

E. 5X 
E.5X 
E.5x 

E.5X 
E.5x 
E. 5X 

E. 5X 
E. 5X 
E. 5X 

E.5X 
E. 5X 
E. 5X 

E. 5X 
E.sx 
E.sx 
E.5X 
E.5X 
E.5x 
E. 5X 
E. 5X 
E. 5X 
E.5X 
E.5X 
E. 5X 
E.5X 
E • 5X 
E. 5X 
E.5X 
E.5X 
E.5X 
E. 5X 
E. 5X 

1360 
1370 
1380 
1390 9.4130 9.4270 WORK AREA 

Figure 10-8. Sample 3, Output Listing (page 4 of 16) 



9 
VI 
0\ 

X=3,0000,Y=2.2500,E 
/SD ,,. 

litOO 9.it210 9. 2810 
X•3.0000,Y=2.0000,E 
/SD_ -1.i'!_ 

l itlO 9.it220 9. 1580 
X=3.0000,Y•l.7500,E 
I Sil ,,. 

1"20 9.4230 8.17110 
X•3.0000,Y=l.OOOO,E 
/SD '•* 

1430 9oit290 6.6540 
X=3.UOOO,Y=0.7500,E 
I SD '•* 

1440 9.4300 8. 5290 
X=3.0000,Y=0.5000oE 
I SD ,,. 

1450 9.4390 8.4040 
X•3,0000,Y•0.2500oc 
/SD '•* 

1460 9.4it30 s. 2680 
X•3. 000 o, Y=O. 0000,E 
/SD '•* 

1470 8.9370 8.2630 
x=z.oooo,v•o.oooo,E 
/SD '·* 

1480 8.4330 0. 2540 
X=l.OOOOrY=0.0000,E 
/SD 1,• 

1490 1. 9230 0. 2480 
x•o.oooo,v=o.oooo,e 
/SD '•* 

1500 7.9190 9. 3890 
x=o,oooo,v=2.2soo,E 
/SO '•* 

1510 8,4140 9, 3900 
X=l,OOOO,Y•Z,2500,E 
I SD ,,. 

1520 8.9190 9. 4010 
X•2,0000,Y•2,2500,E 
/SD ,,. 

1530 SYMBOL UR MACRO 
1540 p 
1550 F 
1560 NORTH 
1570 7,9100 9,3990 

X=O.OOOO,Y=2.2500,N 
/PF ,,. 

1580 SYMBOL OR MACRO 
1590 G 
1600 E 
1610 7.9220 8.2530 

x=o.oooo,v=o.oooo,E 
/GE ,,. 

1620 JOIN 
1630 7.9090 9, 39it0 
1640 9,4410 8.2670 

CJ, XzO.Ol62,Y=2.290lrX=3.0382,Y=-0.0200,• 
1650 9.ititlO 8,2670 
1660 9.4290 8.9110 

CJ, X=3.0382,Y=-o.0200,x=3.0379,Y=l.2682,• 
1670 9,4290 9. 0380 
1680 7,9050 9, 3990 

CJ, X=3e0426tY=le52221Xz0.0084,Y=2e30021* 

WORK AREA 

WORK AREA 

WORK AREA 

WORK AREA 

WORK AREA 

WORK AREA 

WORK AREA 

WORK AREA 

WORK AREA 

WORK AREA 

WORK AREA 

WORK AREA 

WORK AREA 

WORK AREA 

WORK AREA 

WORK AREA 
WORK AREA 

WURK AREA 
WORK AREA 

WORK AREA 
WORK AREA 

E.5x 
E,5X 

e.sx 
e.sx 

E. 5X 
E.sx 

E.5X 
E,5X 

E, 5X 
E, 5X 

E, 5X 
e.sx 

E, 5X 
[, 5X 

E, 5X 
E.5x 

E,5X 
e.sx 

E.5x 
E. 5X 

E.sx 
e.sx 

E.5X 
E.5x 

e.sx 
e.5x 

e.sx 
E, 5X 

E,5x 
e.sx 

E.5X 
E.sx 

e.sx 

E, 5X 

e.sx 
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'? 
Vl 
--i 

1090 
l 700 

8.4140 
8.4300 

9.3880 WORK ARcA 
8.2580 WORK AREA 

CJ, X=l.U258,Y=2.2595,X=l.Ol62,Y=-o.ouo7,• 
1710 8.9380 8.2700 WORK AREA 
17l0 8.9150 9.4260 WORK AREA 

CJ, X=2.0324 1 Y=0.0046,X=2.0290 1 Y=2.3170 1 * 
1730 END MACRO 

T• 

1740 SYMBOL OR MACRO 
1750 E 
1760 
1770 
1780 x 
1790 7.4650 5.9700 WORK AREA 

X=2.7500,Y=4.2500,E 
/E.5X /,• 

1800 RECTANGLE 
1810 607930 1.9500 WORK AREA 
1820 11.6640 9.3130 WORK AREA 

REC, X=Z.OOOO,Y=0.2500,X=7.0000,Y=7.5000,• 
1830 END DRAWING 

T* 

E • 5X 

E. 5X 

E. 5X 
E. 5X 

EC 
EC 

EC 

EC 
EC 

SYMBOL /E.5X I ~OT FOUND ON SYMBOL FILE 

Figure 10-8. Sample 3, Output Listing (page 6of16) 



HACRU E2X [NlTlAL EDIT AS FOLLOWS 

9 *RHK E2X • 00000100 0 
Ul *RHK DIGITIZING SCALE 2.0000* 00000200 0 
00 X=O.OOOO,Y=0.75001LR ,N . 00000300 0 

IC '· 00000400 0 
"Cl"* 00000500 0 
x=1.oooo,Y•o.1soo,LR ,N . 00000600 0 
IC ,, 00000700 0 
"CZ"* 00000800 o 
X=2,0000,Y=0,75001LR ,N . 00000900 o 
IC ,, 00001000 o 
"C3"* 00001100 0 
X=3,0000,Y=0.0000 1E . 00001200 0 
/PH ,,. 00001300 0 
X=3.0000,Y=0,25001E . 00001400 0 
/PH ,,. 00001500 0 
X=3oOOOO,Y=0.50001E . 00001600 0 
/PH ,,. 00001700 0 
x:J.oooo,v~o.1soo,e • 00001800 0 
/PM ,,. 00001900 0 
X=3.0000,YslaOOOO.E . 00002000 0 
/PM ,,. 00002100 0 
X=3.00001Y=lo25001E . 00002200 0 
/PM ,,. 00002300 o 
X=3.0000,Y=l,5000tE . 00002400 0 
/PM ,,. 00002500 0 
X=3.0000 1Y=lo7500,E • 00002600 0 
/PM ,,. 00002700 0 
X=3.0000,Y=2o00001E . 00002800 0 
/PM ,,. 00002900 0 
X=3.0000,Y=2,2500,E . 00003000 0 
/PM ,,. 00003100 0 
X=3o00001Y=2•Z5001E • 00003200 0 
/SO ,,. 00003300 o 
X=3.0000 1Y=Z,00001E • 00003400 0 
/SD ,,. 00003500 0 
Xa3aOOOO,Y=la7500,f • 00003600 0 
/SO ,,. 00003700 0 
X=3,00001Y=lo00001E • 00003800 o 
/SD ,,. 00003900 0 
X=3.00001Y=0.75001E . 00004000 0 
/SO ,,. 00004100 o 
X=3.0000,Y=0.50001E . 00004200 o 
/SD ,,. 00004300 0 
X=3.0000,Y=O.Z5001E • 00004400 0 
/SO ,,. 00004500 o x=3.oooo,vao.oooo,e . 00004600 0 
/SO ,,. 00004700 0 
X=Z.OOOO,Y=0.00001E . 00004800 0 
/SO ,,. 00004900 0 
X=l,00001Y=Oo00001E . 00005000 0 
/SO ,,. 00005100 0 
x-0.0000,v=o.oooo,E . 00005200 0 
/SO ,,. 00005300 o x2 0.oooo,v=2.2soo,e . 00005400 0 
/SO ,,. 00005500 0 x=1.oooo,v=2.2soo,e . 00005600 0 
/SO ,,. 00005700 0 
X=Z.00001Y=Z.Z5001E . 00005800 o 
/SO ,,. 00005900 0 
X=0.00001Y=2.2500,N . 00006000 0 
/PF ,,. 00006100 0 
x=o.oooo,v=o.oooo,E . 00006200 0 
/GE ,,. 00006300 o 

Figure 10-8. Sample 3, Output Listing (page 7of16) 



<? 
U'l 
\0 

CJ, Xz-o.ooo~,Y=2.£564,X=3.0257,Y=0.0073,• 

CJ, X=3.02bl,Y=O.OOb7,X=3.0lb9,Y=l.24ll,• 
CJ, X=2.9997,Y=l.5010,X=U.0089,Y=2.2487,• 
CJ, X=0.9993,Y=2.2610,X=l.Ol07,Y=0.0294,• 
CJ, X=2.0l49,Y=0.0014,X=2.0l58,Y=2.2772,• 
T• 

El\0 EU IT FOR E lX 

00006400 
00006500 
00006600 
00006700 
00006800 
99999999 

0 
0 
0 
0 
0 
0 

Figure 10-8. Sample 3, Output Listing (page 8of16) 



- MACRJ E.5X INITIAL EDIT AS FOLLOWS 

<? •RM~ E.5X • 00000100 0 
•RM~ OIGITIZING SCALE o.5000• 00000200 o 0\ X=O.OOOO,Y=0.7500,LR ,N . 00000300 0 0 IC I' 00000400 0 
"C't"* 00000500 0 
X=l.O~oo,Y=o.7500,LR ,N . 00000600 0 
IC 1, 00000700 o 
"C5"• 00000800 0 
X=2,0000,Y=0.7500,LR ,N . 00000900 0 
IC I' 00001000 0 
''CO"* 00001100 0 
X=3.0UOU,Y=O.oooo,e . 00001200 0 
/PM ,,. 00001300 0 
X=3.0000,Y=0.2500 1 E . 00001400 o 
/PM ,., .. 00001500 o 
X=3.0UOO,Y=0.5000tE . 00001600 0 
/PM ,,. 00001700 0 
X=3.0000,Y=0.7500,E . 00001800 o 
/PM ,,. 00001900 0 
X=J,OOOO,Y=l.0000,E . 00002000 0 
/Pl1 ,,. 00002100 0 
X=3oOOOO,Y=l.2500,E • 00002200 0 
/PM ,,. 00002300 0 
X=3.0000,Y=lo5000,E • 00002400 o 
/PM ,,. 00002500 0 
X=3.0UUO,Y=l.7500,E . 00002600 0 
/PM ,,. 00002700 0 
X=3.0000,Y=2.0000,E . 00002800 0 
/PM ,,. 00002900 o 
X=3.0000,Y=2.2500,E . 00003000 0 
/PM I'* 00003100 o 
X=3.0000,Y=2e25QO,E . 00003200 0 
/SD ,,. 00003300 0 
X=3.0000,Y=2.0000,E . 00003400 0 
/SD ,,. 00003500 0 
X=l.OOOO,Y=l.7500,E . 00003600 0 
/SD ,,. 00003700 0 
X=3.0000,Y=l.OOoo,e ' 00003800 0 
/SD ,,. 00003900 0 
X=3.0000,Y=0.7500tE ' 00004000 0 
/SD ,,. 00004100 0 
X=3.-oooo, Y=o. 5000,e . 00004200 0 
/SD ,,. D0004300 0 
x=3.oooo,v=o.2500,e . 00004400 0 
/SD ,,. 00004500 0 X=3.oooo,v=o.oooo,e . 00004600 0 
/SD /,• 00004700 0 
X=2.0000,Y=O.OOOO,E . 00004800 0 
/SD ,,. 00004900 0 
X=l.OOOO,Y=0.0000,E . 00005000 o 
/SO ,,. 00005100 0 X=O.OUOO,Y=o.oooo,e . 00005200 0 
ISD ,,. 00005300 0 x=o.aooo,v=2.2soo,e . 00005400 o 
/SD ,,. 00005500 0 
X=l.OOOO,Y=2o2500,E . 00005600 0 
/SO ,,. 00005700 o 
x=2.oooo,v=2.2500,E . 00005800 0 
/SD ,,. 00005900 0 
X=O.OOOO,Y=2.2500,N . 00006000 0 
/PF '·* 00006100 0 
x=o.oooo,v=o.oooo,e . 00006200 0 

Figure 10-8. Sample 3, Output Listing (page 9of16) 



? 
0\ 

/GE /,• 
(J, X=O,Olo2,Y=2.2901,X=3.V382,Y=-O.U200,• 
CJ, X=J.0382,Y=-0.02ULltX=3,U379,Y=l.l682,• 
CJ, X=3.0426,Y=l.5222,X=O,U084,Y=2.300Z,• 
LJ, X=l.0258 1 Y=2.259~ 1 X=l.Vl62,Y=-0.0007,• 
CJ, X=L,0324,Y=0.0046,X=2.0290,Y=2.3l70,• 
T• 

<ND EDIT FOR E.sx 

00006300 0 
00006400 0 
00006500 0 
00006600 0 
000067 00 0 
00006800 0 
99999999 0 

Figure 10-8. Sample 3, Output Listing (page 10 of 16) 



MoCRU E.5X FINAL EDIT AS FOLLOWS 

'? *RMI\ E.5X . 00000100 100 

C\ 
•RMK OlG!T!ZING SCALE 0.5000• 00000200 200 

N 
X=V.VUOO,Y=0.7500,LR ,N . 00000300 ~00 

IC I' 00000400 400 
11 C4"* 00000500 500 
X=l.OOOO,Y=0.7500,LR ,N ' 

00000600 600 
IC I' 00000700 700 

"C5"* 00000800 800 
X=2.00UO,Y=0.7500 1 LR ,N . 00000900 900 
/C I' 00001000 1000 
"Cb"* 00001100 1100 
X=3.0000,Y=O.OOOO,E . 00001200 1200 
/PM 1,• 00001300 !300 
X=3.0UOO,Y=0.2SOO,E . 00001400 1400 
/PM I•* 00001500 1500 
x=3.ouoo,v=o.sooo,t . 00001600 1600 
/PM 1,• 000017 00 1700 
X=3.0000,Y=0.7500tE . 00001800 1800 
/PM I'* 00001900 iqoo 
X=3.0000,Y=l.OOOO,E . 00002000 2000 
/PM /,• 00002100 ?100 
X=3.000U 1 Y=l.2500,E . 00002200 2200 
/PM 1,• 00002300 2300 
X=3.0000,Y=l.5000,E ' 

00002400 2400 
/PM /,• 00002500 2500 
X=3.0UUO,Y=l.7500,E . 00002600 2600 
/PM 1,• 00002700 2700 

x=3.0000,v=i.oooo,E . 00002800 .?800 

/PM 1,• 00002900 2900 
X=l.UOOO,Y=2.2SOO,E . 00003000 3000 
/PM /,• 00003100 3100 
X=3.0000,Y=l.2500 1 E ' 

0000 32 00 3200 
/SD /,• 00003300 3300 
X=3.0000,Y=2.0000,E . 00003400 3400 
/SD 1,• 00003500 3500 
X=3.0000,Y=l.7500,E ' 

00003600 3600 
I SO I'* 000037 00 3700 
X=3.0000,Y=l.OOOO,E . 00003800 3800 
/SO !,• 00003900 3900 
X=3.00UO,Y=0.7500,E ' 

00004000 4000 
/SD /,• 00004100 4100 
X=3.0000,Y=0.5000,E ' 

000042 00 4200 
ISO !,• 00004300 4~00 

X=3.00U0,Y=0.25GO,E . 00004400 4400 
/SD /,• 00004500 4500 
X=3.0UOO,Y=O.OOOO,E . 00004600 4600 
/SD ,,. 00004700 4700 
X=2.0000,Y=O.OOOO,E ' 

00004800 4•00 
/SD 1,• 00004900 4900 
X=l.0000,Y=O.OOOO,E . 00005000 5000 
/SO !,• 00005100 5100 
X=U.0000,Y=O.OUOO,E . 00005200 5200 
/SD 1,• 00005300 5300 
x=o.ooou,v=z.zsoo,E . 00005400 5400 
/SO !,• 00005500 55DO 
X=l.UOOO,Y=2.2500,E ' 

00005600 5600 
/SD ,,. 00005700 5700 
X=2.0000,Y=<.2500,E ' 

00005800 5800 
/SO 1,• 00005900 5900 
X=O.OOOO,Y=2.2500,N . 00006000 6000 
/PF !,• 00006100 6100 
X=O.UOOO,Y=o.oooo,E . 000062 00 6200 

Figure 10-8. Sample3,0utputListing(page 11 ofl6) 



....... 
<? 
O'I 
w 

/GE /,• 
X=O.OOOO,Y=2.2500,• 
D,x=o.oooo,v=1.1500,• 
x=o.oooo,v=oe1soo,* 
o,x=o.oooo,v=o.oooo,• 
o,x=1.oooo,v=o.oooo,• 
o,x=2.oouo,v=o.oooo,• 
u,x=3.0000,Y=O.OOOO,• 
X=3.o~oo,v=o.oooo,• 

DtX=3.0000,Y=0.2500,• 
Q,X=3.0000,Y=0.5000r* 
DtX=3.0000,Y=0.7500,• 
O,X=3.0000,Y•l.OOOO,• 
o,x=3.oooo,v=1.2soo,• 
X=3.0000,Y=l.5000,• 
D1X=3.0000,Y=l.7500,• 
O,X•3.0000,Y•2.00001* 
DtX=3.0000,Y=2.2500r* 
o,x=2.oooo,v=2.2soo,• 
u,x=1.oooo,v=2.2soo,• 
D1X=O.OOOO,Y=2.2500t* 
X=l.OOOO,Y=2.2soo,• 
o,x=1.oooo,v=1.1soo,• 
X=l.OUOO,Y=0.75001* 
o,x=1.oooo,v=o.oooo,• 
x=2.oooo,v=o.oooo,• 
o,x=2.oooo,v=o.1soo,• 
X=2.0000,Y=l.1500,• 
o,x=2~0000,v=2.2soo,• 

T• 

END EDIT FDR E.5X 

00006300 
00006400 
00006500 
00006600 
00006700 
00006800 
00006900 
00007000 
00007100 
00001200 
00007300 
000071.00 
00007500 
00007600 
00001100 
00001800 
00007900 
00008000 
00008100 
00008200 
00008300 
00008400 
00008500 
00008600 
00008100 
00008800 
00008900 
00009000 
00009100 
99999999 

6300 
6400 
6500 
6500 
6500 
6500 
6500 
6500 
6500 
6600 
6600 
6600 
6600 
6600 
6600 
6100 
6100 
6700 
6100 
6100 
0100 
6100 
6800 
6800 
6800 
6800 

99999999 
99999999 
99999999 
99999999 

Figure 10-8. Sample 3, Output Listing (page 12of16) 



- MACRO EoLX FINAL tolT AS FOLLO~S 

C? •RMK E2A • 00000100 100 
0\ •RMK OIGITIZING SCALE 2.0000• 000002 00 200 
~ X=O.OOOO,Y=0.7500,LR ,N . 00000300 300 

/C 1, 00000400 400 
"Cl"* 00000500 500 
X=l.0000 1 Y=0.7500,LR ,N . 00000600 600 
/C /, 00000100 700 
"C2"* 00000800 ROO 
x=2.oooo,v=o.1500,LR ,N . 00000900 qoo 
/C 1, 00001000 1000 
"C3"* 00001100 1100 
X=3.00001Y=0.00001E . 00001200 1200 
/PM 1,• 00001300 BOO 
X=3.0000,Y=0.2500,E . 00001400 1400 
/PM ,,. 00001500 1500 
X=3.0000,Y=0.5000,E . 00001600 1600 
/PM /,• 00001700 1700 
X=3.0000,Y=o.1;00,E . 00001800 1800 
/PM ,,. 00001900 1900 
X=3.0000,Y=l.OOOO,E . 00002000 2000 
/PM /,• 00002100 2100 
X=3.0000,Y=l.2500,E . 00002200 2200 
/PM ,,. 00002300 2300 
X=3.0000,Y=l.5000,E . 00002400 2400 
/PM ,,. 00002500 2500 
X=3e00001Y=l.75001E . 00002600 2600 
/PM ,,. 00002700 2700 
X=3.0000,Y=2.0000,E . 00002800 2800 
/PM 1,• 00002900 2900 
X=3.0000,Y=2.2500,E . 00003000 3000 
/PM ,,. 00003100 3100 
Xs3.0000,Y=2.2500 1 E . 00003700 3200 
/SD ,,. 00003300 BOO 
X=3.0000,Y=2.0000,E . 00003400 3400 
/SD '·* 00003500 3500 
X=3.0_00U,Y=l. 7500,E . 00003600 3600 
/SD ,,. 00003700 3700 
X=3.oooo,v=1.uooo,E . 00003800 3800 
/SD '•* 00003900 3<>00 
X=3oOOOO,Y=0.7500,E . 00004000 4000 
/SU ,,. 00004100 4100 
X=3.oooo,v=o.5ooo,E . 00004200 4200 
/SD ,,. 00004300 4300 
X=3.0000,Y=0.2500,E . 00004400 4400 
/SD ,,. 00004500 4500 
X=3.0000,Y=O.OOOO,E . 00004600 4600 
/SD ,,. 00004700 4700 
x=2.ooou,v=o.oooo,E . 00004800 4800 
/SD ,,. 00004900 4000 x=1.oooo,v=o.oooo,E . 00005000 5000 
/SD ,,. 00005100 5100 
X=O.OOOO,Y=o.oooo,e . 00005200 5200 
/SD ,,. 00005300 5300 
X=O.OOOQ,Y=2.2500,E . 00005400 5400 
/SD ,,. 00005500 5500 
X=l.OOOO,Y=2.2500,E ' 00005600 5600 
/SD '·* 00005700 5700 x=2.oooo,v=2.2soo,e ' 00005800 5800 
/SD '·* 00005900 5900 
X=0.0000 1 Y=2.2500,N ' 00006000 6000 
/Pf '•* 00006100 6100 
X=0.0000,Y=O.OOOO,E . 00006200 6200 

Figure 10-8. Sample 3, Output Listing (page 13of16) 



....... 
<? 
0\ 
Vo 

/GE /,• 
X=O.OOOO,Y=2.2500t* 
o,x=o.oooo,v=1.1soo,• 
X=O.OOOO,Y=0.75000* 
o,x=o.oouo,v=u.oooo,• 
OoX=l.OOOO,Y=0.0000 0• 
u,x=2.oooo,v=o.oooo,• 
U1 X=3.0000,Y=U.OOOO,• 
X=3.0000,Y=V.OOOO,• 
D1X=3.0000rY=0.2500,• 
o,x=1.oooo,v=o.sooo,• 
o,x=J.oooo,v=o.1500,• 
U1X=3.00001Y=le0000 1 * 
o,x=3.oooo,v=1.2soo,• 
X•3,0000,Y=l,5000o* 
D1X=3.0000,Y=l.7500,• 
o,x=1.oooo,v=2.oooo,• 
DoX=3,0000,Y=2.2500,* 
o,x=2.oooo,v=2.2soo,• 
o,x=1.aooo,v=2.2soo,• 
U1X=0.00001Y=2.2500,• 
x=1.oooo,v=2.2soo,• 
O,X=l,OOOO,Y=l,75001* 
X=l.OOOO,Y=0.7500,• 
D1 X=l,OOOO,Y=O,OOOO,• 
x=2.oooo,v=o.oooo,• 
o,x=2.oooo,v=o.15oo,• 
x=2.oooo,v=1.1soo,• 
D1X=2.0000 1 Y=2.2500,• 
T* 

, , • END EUIT FOR E2X 

00006300 
00006400 
00006500 
00006600 
00006700 
000068 00 
00006900 
00007000 
00007100 
00007200 
00007300 
00007400 
00007500 
00007600 
00007700 
00007800 
00007900 
00008000 
00008100 
00008200 
00008300 
00008400 
00008500 
00008600 
00008700 
00008800 
00008900 
00009000 
00009100 
99999999 

6300 
f'l4QQ 

6<;00 
6500 
6500 
6500 
6500 
6500 
6500 
6600 
1>600 
6600 
6600 
6600 
6600 
6700 
6700 
6700 
1>700 
6700 
6700 
6700 
6~00 
6800 
oBOO 
6800 

99999999 
9~999999 

q9qqq99Q 

99999999 

Figure 10-8. Sample 3, Output Listing {page 14of16) 



9 
0\ 
0\ 

••••DRAWi NG i:C STARTS AT SEARCH ADDRtSS l ANO ENDS AT StARCH ADDRESS 3 **** 

Figure 10-8. Sample 3, Output Listing (page 15of16) 



? 
0\ 
-.J 

~RA•ING EC FINAL EDIT AS FOLLOWS --
•RM~ EC ,DIGITIZING SCALE SAMPLE,X=9.2796oY=7.5165o* 00000100 100 
X=O.OOOO,Y=0.0000, 00000200 200 
/TARGET/,• 00000300 300 
X=9.Z796,Y=a.oooo, 00000400 400 
/TARGET/,• 00000500 500 
X=9.2790rY=7.5lb5, 00000600 hOO 
/TARGET/,• 00000700 700 
XO=O.,YO=O.• OOOOOR 00 800 
X=2.7500,Y=I.OOOO,E 00000900 QQO 
/ElX Ir* 00001~00 1000 
X=2.7500,Y•4.Z500,E 00001100 l l 00 
/E.5X / 1 * 00001200 1200 
REC, X=2,0000 1 Y=0,2500,X=7,000U,Y=7.50UO,* 0000 l3 00 1300 

'* 99999990 9999qo99 

ENO EDIT FDR EC 

Figure 10-8. Sample 3, Output Listing (page 16of16) 





SAMPLE 4 

Sample 4 shows the following: 

• Macro creation and placement using Y-mirroring. 

• Card edit to cause a macro to be Y -mirrored. 

10-69 



...... 
'? 
-.J 
0 

ouTLf'Tl- ~ 

N0.1 
tN LET 

CONl\JECTOC\ 

Ottrt.ffl.• • ,._. ". -4 OllTL.tf l 

A SSEfVI BLY' No. 't.,-38,-3 

Figure 10-9. Sample 4, Rough Sketch 



NO al NOa2 
INLET INLET 

I \ 
CONNECTOR CONNECTOR 

OUTLET 1 .... I I I \ I I~ OUTLET 2 OUTLET 2 ~I I I \ I I... OUTLET 1 

R55EMBLY N0.94-389-3 

<? 
-...J Figure 10-10. Sample 4, Finished Plot 



9 
-.J 
N 

$ASAP CAKv INPUT AS -- ~ASAP,DC$ 

IEEE -1 

10 
2\J 
30 
40 
s..i 
bO 
1\J 
80 

>T.AR T DR Aw ING 
~ 
c 

'7.8430 
38.3dSO 
38.4030 

3.'710 
3. 2680 

11.2870 

•ORK AKEA 
•UkK A Rf A 
WO~K ARE A 

EEE 
*RMK E~t ,x=lU.~~20,Y=8.Ul901* EE~ 

X=O.u~OOrY=U.OJOo, EEE 
/TA-~ET/,• EEE 
X=l0.5420,Y=U.UuvJ, EEE 
/TAK~ET/,* EtE 
X=10.;4zo,Y=d.vl9u, EEE 
/TARGET/,* EoE 
AU=U.,Y0=0.~ ~EE 

~\) START MACRO 
!OU " 110 M 
120 s 
130 -
140 2'>.3!>30 3.7o90 wORK AREA 

IEMS -3 
•RMK Ei"15 * 

KEC, 

150 
loO 
110 

RECTAN\;Lc 
29.3S20 
29.610U 

3.7ol0 WORK AREA 
4.0000 kORK AKEA 

A-=0.00UU,Y=O.JOOO,X=0.2500,Y=U.25001* 
100 30.5920 3. 7030 •ORK AKEA 
19() 30.8410 4.0090 •Ut<K AREA 

KELr X=l.l~U0 1 Y=O.OuUJ 1 X=l.jOOO,Y=0.2500,* 
200 30.8430 4.2680 WORK AREA 
210 3U.9b30 4.7690 wURK AREA 

RE:Cr X=l.500U 1 V=0.5U001X=l.b£50 1 Y=l.0000 1 * 
220 29.2040 4.2650 WURK AREA 
230 29. 3570 4. 7750 WORK AKEA 

REC, x=-o.12so,v=o.sooo,x=v.ouoo,v=1.oooo,• 
240 2<;. 8730 o.0160 WORK APCA 
2SO 3u.:l600 6.1550 wORK AREA 

REC, x=o.soou,v=2.2;uo,x=1.ouoo,r=2.375U,• 
lbO CIRCLE 
270 30.10;0 5.2740 WORK AREA 
28\J 30.1540 5.1030 wQ<{K AREA 

c1Kc=o.12so,x=u.1~ou,v=1.sooo,• 
290 MAJOR ARC 
3UU GRID SILE 
310 • 
3zo o 
330 b 
340 2 
350 s 
360 

•RMK liRILi .0625* 
370 30.2810 4.7730 WORK AREA 
380 :l0.0570 5.2800 WORK AREA 
390 30.l310 5.7840 WORK AREA 

MAJA,X=v.9375,Y=l.OOOO,X=l.:ll2S,Y=l.5000,X=0.87SO,Y=2.0000,• 
~00 30.2190 4.9Sb0 WORK AREA 
410 30.4370 S.2840 WORK AREA 
420 30.0920 5.6370 WOR~ AREA 

EMS 
C:MS 

EMS 

El'.5 

EM5 

EMS 

EMS 

EMS 

EMS 

EMS 

MAJA .x= o. 8 750, Y=l .l d7~, X= 1. 0625, Y=l. 5000, X=O. 75.0_0_, Y:==l . .!' ~ 7?Q t * EMS 

Figure 10-11. Sample 4, Output Listing (page 1 of 12) 



9 
-....] 

VJ 

~3J 30.J920 5.o370 WUKK AKEA 
~40 29.7750 5.2730 WOKK AREA 
~)U 29.9b3U 4.9600 WORK AKEA 

~~J~1X=u.7,00,Y=l.~75Q,X=J.4375,Y=l.)uUU 1 X=0.62?0,Y=l.l875,* 
4oJ 2~.9490 5.7640 WU~K AREA 
470 LS.59u0 5.26~0 wURK AkCA 
~bJ 29.b98U 4.7800 WUkK ARtA 

~AJA1X=J.025u,Y=2.00vO,X=U.2)0u,Y=l.5uJO,X=J.~b25,Y=l.OOOO,• 

4·;0 29.b47u 4.67dU WO~K AREA 
50U 29.3580 5.27&0 WORK AREA 
?lJ 29.9750 5.~~dO WO~K AREA 

~AJA,~=u.312j,Y=0.~]7~1X=C.uuuu,Y=l.jJOU,X=0.6250,Y=2.25UU,* 
~20 3U.24UU 5.99JO WURK AKtA 
530 30.ti~'u S.2~20 WDF~ AREA 
54U 30.~b4U 4.6490 ~UkK ARCA 

M~JA,A=O.o7~U,Y=Z.25JJ,X=l.~uOO,Y=l.5JJU,X=l.l25U,Y=U.a7?J,~ 
5j0 6.523U 2.3150 SYMdUl MENU 
5oU JU.J~dO 5.5950 wORK AkEA 

X=l.U62~,Y=l.dl2),~ 

/SD /,* 
570 LINE 
StiJ SPECIAL 
'>9U 30.223U 
60J jQ.2~90 

X=O.e75U,Y=l.~l2j,• 

J,X=U.675J,Y=2.L5vU,• 
61U 
620 

X=J.62~U 1 Y=Z.2500,* 
O,X=0.56,5,Y=l.dl£5,• 

630 
64U 

X=U.6;75,Y=l.3750 1 * 
u,x=u.zsuu,v=u.2500,$ 

o5J 
66J 

X=U.2500,Y=0.2?00,* 
U,X=l.25UJ,Y=u.2500t* 

o7J 
odU 

X=l.L50v,Y=U.25UO,• 
O,A=U.~125,Y=l.37jJ,• 

69U 
70U 

X=l.LOUO,Y=J.67~0,* 

U,X=l.~)7?,Y=O.o7jUt* 

71C 
7ZU 

X=l.5Uv0,Y=O.bL5V,• 
U,X=l.0625,Y=U.6250,• 

730 
74U 

X=0.37?0,Y=0.625U,* 
u,x=o.uouu,Y=O.b2~u,• 

750 
76Ll 

A=U.UUUO,Y=0.9J75,* 
o,x=u.~000, Y=u. d7:>J,• 

29. '1490 
2C,.940U 

30.0260 
29.'>840 

29. 5840 
3U.5960 

30. ?%J 
Ju.1-,..,.u 

30 •. l290 
30. bLdU 

30. oz !;0 
30.430U 

29. 7230 
29.3490 

29. 3410 
29.8550 

770 ANNUTATlUN 
****• tKASE ACCESSED 

8VU LAaCL LErT 
810 u 
82U u 

***** ERASL ACCtSStU 

:5. b0tW WtJRk. AR EA 
6. oz 30 wUkK AREA 

o.U.:HO WOIZK AREA 
"· 5910 wU.l{K. ARCA 

5. 11 oU wOkK. AKEA 
4.0240 wORK AF.tA 

4. 02'1-0 WlJRK AREA 
4. 0070 wOkK A~EA 

4.0070 r.Or<K AREA 
5. 1140 WORK ARfA 

..... 6500 WORK AREA 
4. (J 5 2 u WORK AR.EA 

-+.4110 wURK ARcA 
~.3dd0 oORK AREA 

4.3880 WOkK ~REA 

4.4020 WORK AREA 

4.bdOO WURk. AREA 
4.6630 WORK AR.EA 

E'15 

Eo\'15 

cM5 

!:::M5 

EM5 
EM'> 

EM5 
E '15 

f:~? 

EM'> 

E •.5 

E "" 

EM5 
EM5 

E!-!5 
i: ~<\ 5 

EM'> 
EMS 

°'15 
EM~ 

EM5 
EM5 

EMS 
E~15 

Figure 10-11. Sample 4, Output Listing (page 2of12) 



'? 
--l 
+:-

>l5 0 
800 
870 
88U 
d9U 
900 
910 
920 

A=-0.75UO,Y=0.750U,LL 
11 UUTLET 1 11 • 

930 
940 
95U 

L 

E 
T 

28. 5800 

ARROW 
28.b2b0 
29.l3bU 

~.5330 WORK AREA 

~.5280 WOKK AREA 
4.5270 WORK AREA 

ARn ,X=-J.7~00,Y=U.7500,X=-U.187~,Y=J.7500,• 
9bJ 3l.34b0 ~.Sl90 WORK AREA 
970 30.9800 4.5240 WORK AREA 

AK~ ,X=2.uJJJ 1 Y=V.750Q,X=l.b2SU,Y=0.75UOr* 
9dJ A~NOTAT10N 
990 LAdtL RIGHT 

lvOiJ U 
l 01 J u 
l 02 0 T 
l 03 J 
lU4U 
lU'>O 
luoU 
1070 
lutiO 
lU9U 3!.4190 4.5270 WORK AREA 

X=l.06l5,Y=J.7500,LR 
"OUTL::.T L"• 

ANNUi A TI UN 
L.\cEL KloHT 
c 
0 
N 
~ 

E 
c 
T 
0 

l lUO 
l l 10 
l lZU 
!130 
thu 
ll 50 
1160 
1170 
l ld 0 
1190 
!LOO 
1210 
1.2.20 31.3490 6.0410 WORK AREA 

X=~.0JJ0,Y=2.25UO,LR 

"LON~EC TUk"• 
1230 
1240 
1250 

AkRDI• 
31 • .2.950 
30.4610 

b.0500 
S.oSlO 

Ag~ tA=l.937),Y=Z.312~,X=l.lLSO,Y=l.87)0,* 
l2bu 30.31so 6.4730 
1270 30.08b0 6.1870 

Akw 1A=U.937?,Y=~.o875,X=U.7500,Y=2.4375,* 
lioD ANNOTATION 
l29U LAotl k!GHT 
13UU I 
L>lO N 
l 32 J L 
1330 E 
1340 T 
1350 

wOKK ARE A 
WORK AREA 

\>ORK AREA 
wOKK AREA 

l~bU 3U. 3itl0 6.5820 ~ORK AREA 
X=l.LJJJ,Y=Z.0125,LK 
II! NL l T"• 

EM5 
EM5 

EMS 

EMS 

EM5 
EMS 

EMS 
EMS 

EMS 

EMS 

EMS 
EMS 

Figure 10-11. Sample 4, Output Listing (page 3 of 12) 



? 
-J 
Vo 

1370 ANNUTAT!UN 
1380 LAoEL LEf T 
1390 LETTEk SIZE 
1400 • 
1410 2 
l4LO ; 
1430 -
1-.40 N 
14;0 u 
l4b\l 
1470 
1480 30.1090 

X=0.7SOO,Y=3.lt:51.>tll ,L::,.:: .LS, 
11 N0. 11 • 

1490 
1500 
1;10 
1520 

ANNllTAT!LlN .. 
LABEL RIGHT 

30.0960 
X=u.75vV,Y=3.l87,,LR 

"•"* 
u 

1>30 

l54U 
1550 
l5b0 
1570 
1580 
1590 
loUO 
1610 

ENI) MACKO 

SYMbUL UR MACRO 
E 
M 
5 

l 

29.3210 

X=l.~OOO,Y=0.5000,E 
I EM5 /, 
"l"* 

l6l0 
lb30 
lo40 ..... 
lo'10 

2 

•EST 
ERASE ACCESSED 

33.8310 

A=o.ooou,v=o.souu,w 
/EM5 /, 
uzu· 

l70u ANNGTAT!l.JN 
1710 LtTTER SIZE 

***** ERASt ACCESSED 
l 7b0 . 
1770 2 
1780 5 
1790 
1800 ii 
1810 s 
1820 s 
1&30 c 
1&40 M 
18 50 b 
lBoo L 
1870 y 
l3d0 ..... l:RASE AC.CESScU 
1910 N 
l92U 0 
1930 . 
1940 9 

o.9120 WURK ARcA 

b.9440 wORK ARl:A 

3.7780 WORK AREA 

.. h 7530 WORK AREA 

E'M5 
EM5 

EMS 
EM5 

E~5 

EMS 

<EE 
EEE 
EEE 

EEF. 
EEE 
i:l:E 

SYMBJL /EM5 I NOT FOUND O~ SYM~OL FILE 

SYMUDL /EMS I ~~T FOUND J~ SYMAOL FILE 

Figure 10-11. Sample 4, Output Listing (page 4of12) 



? 
-J 

°' 

1950 4 
1960 -
1970 3 
1960 8 
iqqQ 9 
20UO 
2010 
<!020 
i03U 30.8180 

X=3.0000,Y=0.000VrLS= .£5, 
AR"ASSEMBLY N~.94-J89-3"* 

2040 END DRAw!NG 

J.2810 WORK AREA 
EEE 
EEE 

EEE 

Figure 10-11. Sample 4, Output Listing (page 5 of 12) 



-0 
I 

-J 
-J 

MACkO tMS l~ITIAL EDIT AS FOLLOWS --
•RMK EMS * 
REC, X=O.OOOO,Y=O.vOoO,X=0.2SOO,Y=0.2SUO,* 
REC, x=1.2suo,v=o.oooo,x=1.sooo,v=o.2soo,• 
REC, X=l.50UU 1 Y=0.5000 1 X=l.b250 1 Y=l.OOOO,• 
REC, X=-0,1250,Y=U.5000,X=O,OOUO,Y=l.OOOO,* 
REC, X=0.5000 1 Y=2.25001X=l.OU001Y=l.3750 1 • 

CIRC=O,L250,X=0,7500,Y=l,5000,* 
•RMK GKlO a0b25* 
MAJA,X=0.9375 1 Y=l.00001X=l.3125 1 Y=l.5000,X=0.8750,Y=2.00001* 
MAJA,X=Oa8750 1 Y=l.1875 1 X=l.0625 1 Y=l.5000,X=0.7500,Y=l.87501* 
MAJA 1 X=0.7500 1 Y=l,ti7S0 1 X=0.4375,Y=l,5000,X=U.6250,Y=l•l875,• 
MAJA,X=0.62~0,Y=2.0000,X=Oa2~UO,Y=l.5000,X=0.5625,Y=l.OUOO,• 

MAJA 1 X=0.3125 1 Y=0.9375,X=OaOOOO,Y=l.5000,X=O.b250,Y=2.2500,* 
MAJA,X=O.B7SO,Y=2.2500,X=l.5000,Y=l.5000,X=l.1250,Y=0.8750,• 
X=l.06~~.Y=l.812~,E 
/$0 ,,. 
X=Ua8750 1 Y=l.81~5r• 
u,X=0.8750,Y=2.2500,* 
X=0.6250,Y=2,2500,• 
D,X=O.SoZS,Y=l.8125,• 
X=0.6875,Y=l.3750,* 
D1 X=0.2500 1 Y=0.2500,* 
X=0.2500,Y=U.2500,* 
J,X=l.2500,Y=0.2500,• 
X=l.2500,Y=0.2500,* 
O,X=0.8125,Y=l.3750,* 
X=l.0000,Y=0.375U,• 
O,X=l.4375,Y=U.8750,* 
X=l.5VOO,Y=U.6250t* 
D1X=l.U625 1 Y=0.625U,* 
X=0.3750,Y=0.6250,* 
o,x=u.oooo,v=0.6250,* 
X=O.OOVO,Y=0.9375,• 
DrX=O.~OOO,Y=0.8750,• 

X=-0.7500,Y=0.7SOO,LL 
11 00TLET l"* 
AR~ ,X=-0.7~UO,Y=0.7~oo,x=-0.187~,Y=0.750Ur* 

AR• ,x=2.oooo,v=o.1500,x=1.6200,v=o.1500,• 
X=2.0625,Y=0.7500,LR 
''OUTLET 2"* 
X=2.0UOO,Y=2.2500,LR 
"CONNELTGR''* 
ARW ,X=l.9375 1 Y=2e3125rX=lel250,Y=l.8750r* 
ARW rX=0.9375,Y=2.0875rX=0.7500,Y=2.4375,* 
X=l.OOUO,Y=2.8125rlR 
"INLET''* 
X=0.750U,Y=3.l250rll ,LS= .25 1 

·~.q 

X=0.7500 1 ¥=3el875rLR 
"~"· 
T* 

END EUIT FOR EMS 

00000100 0 
00000200 0 
00000300 0 
00000400 0 
00000500 0 
00000500 0 
OU0007 00 0 
000008 00 0 
00000900 0 
0000 !000 0 
00001100 0 
OOOJ1200 0 
0000 l.lOO 0 
00001400 0 
OU001500 0 
OOOJ1600 0 
00001700 0 
0000l80U 0 
00001900 0 
00002000 0 
00002100 0 
00002200 0 
00002300 0 
00002400 a 
00002500 0 
00002600 0 
00002700 0 
00002800 0 
00002900 0 
00003000 0 
00003100 0 
00003200 0 
00003300 o 
00003400 0 
00003500 0 
00003600 0 
OOOJ3700 0 
00003600 0 
00003900 0 
00004000 0 
00004100 0 
000042 QO 0 
00004300 0 
00ll04400 0 
00004500 0 
00004600 0 
00004700 0 
00004800 0 
00004900 0 
00005000 0 
00005100 0 

Figure 10-11. Sample 4, Output Listing (page 6 of 12) 



? 
-..l 
00 

MACRu EMS FINAL EUIT AS FULLOWS --
•RMK cM5 
KECr X=J.OOUUrY=O.OUOU1X=U.25UO,Y=U.250U 1 * 
RtC, X=l.2500rY=O.OUOO,X=l.,OOO,Y=0.2500,* 
kEC, x=1.suoo,Y=0.50UU,X=l.6250,Y=l.OOOO,* 
KCC, X=-0.1£50,Y=o.svou,X=U.ooou,Y=l.UOOOr* 
REC, X=U.5VU0 1 Y=L.2500 1 X=l•OOOO,Y=2.3750r* 
CIRC=0.1250,X=0.7>0u,Y=l.5000,* 
*RMK GRIU .0625* 
MAJA 1 X=0.9375 1 Y=l.000UrX=l.3125,Y=l.~000rX=0.8750rY=2.000u,* 
MAJA 1 X=0.8750,Y=l.1&75,X=l.0625,Y=l.SOUOrX=0.1~0U,Y=l.8750r* 
MAJA,X=0.7500,Y=l.ti750,X=0.4J75rY=le5000rX=O.b250 1 Y=l.1875,* 
~AJA,X=U.o2SO,Y=2.0000rX=0.2500,Y=l.5000,X=0.5625rY=l.OOOOr* 
MAJA,X=0.3125,Y=U.9375,X=Q.OOOU,Y=l.5000 1 X=Oeb25J,Y=2.2500r* 
~AJArX=O.d750,~=2.25UO,X=l.5000,Y=l.5UUOtX=l.lZ50,Y=0.875U,* 

X=l.Oo25,Y=l.81L5,E 
/50 ''* 
X=O.d7jU,Y=l.8125r* 
o,x=U.d75U,Y=2.2500,• 
X=U.6250,Y=Z.2500,* 
u,x=o.so2S,Y=l.Bl25,• 
X=u.0875,Y=l.3750,• 
J 1 X=0.2500,Y=0.2500r* 
X=0.2500,Y=0.2jU0,* 
DrX=l.2500,Y=0.2500,* 
X=l.2500rY=U.2500t* 
O,X=0.81L5rY=l.J750r* 
X=l.OOOU,Y=0.8750,* 
D,X=l.~375,Y=0.0750,* 
X=l.~UOO,Y=O.b250r* 
u,X=l.Uo25,Y=O.o250,• 
X=0.37~0,Y=0.6250,* 
u,x=o.oouo,v=u.6250,• 
X=O.UOOO,Y=U.9375r* 
U,X=U.5000,Y=U.8750,• 
X=-0.750u,Y=0.7~00,LL 
11 0UTLtT 1"* 
ARW ,x=-U.75VOrY=U.750u,X=-0.187j,y=U.7500r* 
ARW ,x=2.oooo,y=0.7500,X=l.6L50,Y=0.7500,• 
X=2.0625,Y=U.75UO,LR 
''OUTLET 2''* 
x=2.oouu,v=2.2~uu,LR 

"CO~NtCTOR"* 
AKW ,X=l.9375,Y=2.3125,X=l.ll50,Y=l.8750,* 
ARW ,X=U.9375 1 Y=2.o&75,X=0.7500,Y=2.~375,* 
X=l.Ovou,Y=Z.8125,LR 
11 INLET 1'* 
X=0.750U 1 Y=3.l250,Ll ,LS= .25, 
11 NU."* 
X=0.7500,Y=3.1S7~,LR ·' 
llaJll* 

T* 

ci'<lJ EDIT FOR EMO> 

00000100 100 
00000200 200 
00000300 300 
00000400 400 
00000500 500 
00000600 600 
00000700 700 
00000~00 800 
00000900 900 
00001000 1000 
00001100 1100 
00001200 1200 
V0001300 1300 
U0001400 1400 
000010>00 1500 
00001600 1600 
00001700 1700 
00001800 !BOO 
00001900 1°00 
00002000 2000 
00002100 2100 
00002200 2200 
00002300 2300 
00002400 2400 
00002500 2 500 
00002600 2600 
00002700 2700 
00002800 2800 
00002900 2900 
00003000 3000 
00003100 3100 
00003200 3200 
00003300 3300 
00003400 3400 
00003500 3500 
00003600 3600 
0001)3700 3700 
00003800 3800 
00003900 3900 
00004000 4000 
00004100 4100 
000042 00 4200 
0000'<300 4300 
00004400 4400 
00004500 4500 
00004&00 4600 
00004700 4700 
000048 00 4800 
000049 00 4900 
00005000 5000 
99999999 5100 

Figure 10-11. Sample 4, Output Listing (page 7 of 12) 
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-<? 
00 
0 

URAwlNG EEE INITIAL EDIT AS FOLLOWS --
•RMK EEE ,X=l0.5420,¥=d.Ul90,* 
X=U.UOOO,Y=o.ooou, 
/TARGET/,* 
x=10.s420,v=o.oooo, 
/TARui:T/r* 
X=l0.5420,Y=d.0190, 
IT ARGE T /, * 
XU=O. r YO=O•* 
x=1.soou,v=o.sooo,E 
I EM5 /, 

"l "* 

[
~~~S,Y=i~'YM,E, 

"2"* 
X=3.0UOO,Y=U.OOQO,LS= .z~, 

AR"ASSEMBLY NU.94-389-3"* 

LI EDIT FOR EEE 

CARD EDITED 

00000100 
00000200 
00000300 
00000400 
00000'>00 
00000600 
00000700 
000008 00 
00000900 
00001000 
00001100 
UOOJ12 00 
00001300 
00001400 
00001500 
00001600 

100 
200 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 
loOO 

Figure 10-11. Sample 4, Output Listing (page 9of12) 



... 
<..) 
..J .. 
Q. .. 
"' .. ... 

"' .. 

"' "' , 
<..) 

0.. .. 
"' .. ... 

,-.. 
N -...... 
0 

0 -

--0 -

10-81 



-9 
oc 
w 

~A~Ru tM5 l~!TIAl EDIT AS FOllOWS --
•RMK EMS * 
~Ee, x=o.uooo,v=o.oooo,x=o.2soo,v=o.2soo,• 
KEC, X=lo2500,Y=O.OOOO,X=lo5000,Y=0,250U,• 
REC, X=l.50UO,Y=0.50UO,X=l.6250,Y=l.0000t* 
R~c, x=-o.12so,v=o.sooo,x=~.oooo,v=1.oooo~· 
REC. X=0.5000,V=~.,500,x=1.ouoo,Y=2.3750,• 
CIRC=.175,X=.75rY=l.5t* 
•RMK GRIO ,ub25* 
MAJA,X=0.9375,Y=1.oooo,x=1.JlL5,Y=l.5000,X=O.d750,Y=2.00UO,• 
MAJA,X=0.8750,Y=l.l875,X=l•u625,Y=l.5UOO,X=0.7500,Y=l.8750,• 
MAJA,X=u.7500,Y=l.8750,X=0.4375,Y=l.5000,X=O.o250,Y=l.l875,• 
MAJA,X=V.b250,Y=2.oooo,x=o.2soo,v=1.sooo,x=o.sol51Y=1.oooo,* 
MAJA,X=.b25,Y=2.225,X=Oe01Y=l.5,X=.3125,Y=.875,* 
MAJA1X=l.1251Y=.8751X=le51Y=l.5rX=.875,Y=2.225r* 
X=l,0625,Y=l.8125,E 
ISO /,• 
X=O,ij7501Y=l.8125r* 
UrX=U.8750,Y=2.2500r* 
X=O,ol>O,Y=2.2500,• 
01X=,6251Y=l,83t* 
X=,6875rY=l.325r• 
u,x=o.2suo,v=a.2500,• 
X=0.2500,Y=o.l5001* 
DtX=l.2500,Y=0.2500,• 
X=l.2500,Y=0.2500,* 
D1X=.81Y=l.325t* 
X=l,UOOO,Y=0.8750,• 
o,x=1.5,v=.H751* 
X=l.5000,Y=U.o250,* 
o,X=l.0625,Y=O.o250,* 
X=0.3750,Y=0.62501* 
c,x=o.oooo,v=o.6250,• 
X=O.O,Y=.~75,• 

DtX=0.50UV,Y=0.8750t* 
X=-0.7500,Y=0,7500,LL 
"O~TLET l"* 
ARW 1A=-0.7500,Y=0.7500,X=-O.l875,Y=0.75001* 
A~~.x=2.,v=.75,X=l.65,Y=.75r* 
X=2.06l5,Y=0.7500,LR 
"OUTLET 2"* 
x=2.oooo,v=2.2soo,lR 
"CONNECTOR"* 
AR•,X=l.~375,Y=2,25,X=l.l,Y=l.85,* 
ARW ,X=0.93751Y=2.oa75,X=0.7500rY=2.43751* 
x=1.oooo,v=2.s12s,LR 
"INL~f"* 
X=l.U,Y=l.125,LltlS=.,5, 
"NO."* 
X=l.O,V=3.12~1LR,LS=.25t 

"~"* 
T* 

END cDIT FOR EMS 

00000100 
oooooioo 
00000300 
00000400 
00000500 
ooouo6uO 
00000700 
00000800 
00000900 
00001000 
OOOOllOO 
00001200 
00001300 
OOJ01400 
00001500 
00001600 
00001700 
00001800 
00001900 
ooovzooo 
00002100 
00002200 
00002300 
00002400 
00002500 
OOOJ2600 
00002700 
00002800 
00002900 
00003000 
00003100 
00003200 
00003300 
00003400 
00003500 
00003600 
00003700 
00003800 
00003900 
00004000 
00004100 
00004200 
00004300 
00004400 
00004500 
oooo4600 
00004700 
00004800 
00004900 
00005000 
99999999 

100 
200 
300 
400 
500 
600 
100 
800 
QOO 
1~00 

1100 
1200 
1300 
1300 
1500 
1600 
1700 
1800 
1qoo 
2000 
2000 
2200 
2300 
2400 
2500 
2600 
2700 
2800 
2900 
3000 
3100 
3200 
3300 
3400 
3500 
3600 
3700 
3800 
l900 
4000 
4100 
4200 
4300 
4400 
4500 
4600 
4700 
4800 
4900 
5000 

99999999 

Figure 10-11. Sample4,0utputListing{page 11 of12) 



? 
x 
'.;J 

~~A~I~G ~~E lN[llAL EDlT AS FULLUwS --
*R'1K t::El ,X=lU.5420,'1=6.Ul9J,• 
A=u.uouJ,Y=u.oouu, 
/TM.>\GE:T/,* 
A=lJ.~~zJ,Y=J.JOOO, 

/TARutT/,* 
A=lv.~~2u,v=~.u190, 

/T.:.-=<G::'.:T/,:c:. 
XJ=·J., YU=U•* 
~=l.?JJv,Y=U.5000,E 

I t.M5 /, 

"l "• 
X=.:i.,Y=.5,"IM,C, 
I C:."15 I I 

"2 "• 
A=3.u0JJ,Y=J.u000,LS= .z~, 

~~··~SSEMoLY ~~.94-389-3'1 * 

:. ..,_, :: ... lT FCK cE;: 

00000100 l 00 
00000200 200 
00000300 300 
00000400 t...0;) 

00000? 00 5UJ 
00000600 600 
00000700 700 
OJOJOBJO POO 
00000900 900 
00001000 1000 
000011 00 '.100 
OOuJlZJO lZCQ 
00001300 1300 
000014 00 1400 
00001'00 1500 
00001600 loOO 

Figure 10-11. Sample 4, Output Listing (page 12 of 12) 





Section 11 
CONTINUITY CONNECTIONS AND AUTOMATIC NUMBERING 

CONTINUITY CONNECTION MODES 

The Continuity Connection Modes are designed to aid the user in making the various connec
tions required on a typical schematic. All of the interconnections required could be done 
using LINE Mode. However, when in LINE Mode, consideration must be given to the size at 
which the symbols were drawn, the GRID SIZE specified in placing the symbols, the GRID 
SIZE to be used in placing the lines or connections, etc. 

The Continuity Connection Modes allow the user to define a connection from Point A to 
Point B (see Figure 11-1). The program moves Point A to the "closest" Junction Point 
coordinate P2 and Point B to the "closest" Junction Point coordinate P3. Junction Point 
coordinates are those coordinates generated by prior placement of symbols, macros, lines, 
rectangles, circles, etc. The term "closest" is defined as the coordinate closest to the speci
fied point within a one-inch circle whose center is at the specified point. Therefore, the 
connection line will be from P2 to P3 (see Figure 11-1). If a Junction Point coordinate is not 
found within each of the one-inch circles, the connection will not be made. 

,,,.--- ..... , 
/ \ 

I \ 

~ e I _..--, 
P~_J_-~ P,2 '.JI P.t 

'\' ./I I ,...---

- - - I 
\ 
\ I 

' / 
...... __ .,,,, 

Figure 11-1. Example of Closest Junction Point 

The method of selecting the connecting points described above is common to the three 
continuity modes (JUNCTION CONNECT, JOIN, and JOIN CONNECTOR). This enables 
interconnections to be made without having to position the digitizer cursor at the precise 
locations at which the connections are to take place. Therefore, the gapping and butting 
problems normally associated with point-to-point connections are minimized. 

In processing the A.S.A.P. language commands for continuity connections, the program will 
replace the continuity commands with the appropriate A.S.A.P. language statements for 
drawing lines. 
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JOIN 

JOIN allows two Junction Point coordinates to be connected orthogonally. The direction 
of the connection will be counterclockwise from the first coordinate to the second 
coordinate. If the two coordinates have a common axis, the order of the point specification 
is immaterial as the connection will be a straight line. Symbols within the connecting path 
will not be overdrawn if the Junction Points defined within the Symbol lie on the connecting 
path. 

Digitizer accesses: 

1) JOIN 

2) Pairs of work area accesses 

A.S.A.P. statement: 

CJ, X=nn.nnn, Y=nn.nnn, X=nn.nnn, Y=nn.nnn,* 

Example 1: JOIN from Point B to Point A 

Connection will be " I " shaped from PS to P4 and then a straight line from P3 to P2. 

Example 2: JOIN from Point A to Point B 

..---/ ..... 
/ ' 

I \ 
I Q \ 

p~ II P,..,~---1li-l--P0tc1f - - .... 
·--·~· _1.... /,,, ' ..... - - .... I ,' \ 

----------,_rs D J 
\ -::- I 

' I .... .,, ---
Connection will be" L "shaped from P2 to PS. 
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JOIN 
CONNECTOR 

JOIN CONNECTOR allows a straight line connection terminated by a connector symbol 
(solder-dot) to be made between two Junction Point coordinates. The direction of the con
nection with connector symbol will be counterclockwise and orthogonal from the first 
coordinate to the second coordinate. If the two coordinates have a common axis, the order 
of the point specification is such that placement of the connector symbol will be at the 
second coordinate. Symbols within the connecting path will not be overdrawn if the Junction 
Points defined within the Symbol lie within the connecting path. 

Digitizer access: 

1) JOIN CONNECTOR 

2) Pairs of work area accesses 

A.S.A.P. statement 

CJC, X=nn.nnn, Y=nn.nnn, X=nn.nnn, Y=nn.nnn,* 

Example 1: JOIN CONNECTOR from Point B to Point A. 

,,,.--- ....... , 
/ \ 

I \ 

: e I 
P~/ 

~ / 
P,~~----~1~1----P.~·~ • 

;--1 // 1~, 
I -: ~ 
\ A I 
\ I 
' / .... .,,, 

Connection with connector symbol will be from PS to Y-value of P2. 

Example 2: JOIN CONNECTOR from Point A to Point B . 

...... --,,,. ..... 
/ ' 

I \ 
I e ~ 
p~// 

' .... __ 1"' 
• 

PJ! II PIC4 

,,,-- ....... 
/ ' I 

I 
.J:_F\ 

I )l - I 
tJ - I 

\ I 
' .I 

' "' ---
Connection with connector symbol will be from P2 to Y -value of P 5. 
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JUNCTION 
CONNECT 

JUNCTION CONNECT allows two Junction Point coordinates to be connected by a straight 
line. All symbols within the connecting path will be overdrawn. 

Digitizer accesses: 

I) JUNCTION CONNECT 

2) Pairs of work area accesses 

A.S.A.P. statement: 

JC, X=nn.nnn, Y=nn.nnn, X=nn.nnn, Y=nn.nnn,* 

Example: JUNCTION CONNECT from Point B to Point A . 

..... --/ ...... 

I ' \ 
I \ 
I e . 

I 
p~ PJ II P,,~ 

' ./ -- ,,. -- .... ' 
..... -- -" --- / ' 

--..L._ \ 

~ -r-_rs I 
\ - I - / 

'...... ./ __ .... 

Connection will be a straight line from PS to P2. 
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AUTOMATIC NUMBERING 

Automatic numbering allows eligible symbols (those symbols having (1) a component class 
designator and (2) been placed while the NUMBERS option is "on") to be automatically 
numbered on the drawing. This numbering is done by component class and occurs from top 
to bottom and from left to right within each zone on the drawing as specified by the 
ANBR = n option on the $ASAP system control card. 

When symbols are introduced into the system, a symbol component class designator may be 
specified. For example, all of the various transistors may have a common component desig
nator Q by which they will be sequentially numbered as described above on the drawing. If 
the component designator is not specified when the symbol is defined, that symbol will 
never be eligible for automatic numbering. During the translation of the digitizer coordinates 
into A.S.A.P. statements, all eligible symbols will have a special character generated as part 
of the symbol label. This character will be replaced by the appropriate automatic number 
when the ANBR = n option on the $ASAP system control card is specified. Until the 
ANBR = n option is specified, the special character will not be plotted on the drawing. 

The ANBR = n option, as stated, causes the drawing to be automatically numbered by com
ponent class from top to bottom and from left to right within each zone of n-inches on the 
y-axis of the drawing. For example, ANBR = 6 causes symbols to be numbered from top to 
bottom and from left to right in 6-inch zones or strips across the drawing. The number of 
zones on a drawing will be determined by rounding the y-dimension of the drawing as speci
fied by the drawing orientation coordinates (see START DRAWING) to the closest drawing 
'format size listed: 8¥2, 11, 17, 22, 34, 40, 42, 44, or 48 inches. Once a standard format 
size has been selected, zones begin at the top of the format size selected and continue down 
the drawing until all specified zones are completed. Symbols falling above and/or below the 
format size selected will be contained in a zone above and/or below the specified zones and 
will be of an indeterminate size. 

The drawing should be completed and expanded (see EXPN on the $ASAP system control 
card) prior to selection of automatic numbering. If a drawing has not been expanded, 
symbols within mac;ros will not be automatically numbered. 

Subsequent additions to the drawing can be automatically numbered and each component 
class number will begin with the next available number in that class. 
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NUMBERS 

NUMBERS causes all subsequent eligible symbols to be automatically numbered on the 
drawing. This numbering is done by component designator class and occurs from top to 
bottom/left to right on the drawing. The NUMBERS option may be turned "on" and "off' 
as desired. Initially, the NUMBERS option is turned "off." 

• METHOD 1: 

Turn NUMBERS "on." 

Digitizer access: 

1) NUMBERS 

A.S.A.P. statement: 

None 

• METHOD 2: 

Turn NUMBERS "off." 

Digitizer access: 

1) OPTION RESET 

2) NUMBERS 

A.S.A.P. statement: 

None 
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Section 12 
PAINTING 

The painting instructions enable the user to specify a set of points defining a closed polygon 
which will then be entirely painted in when plotted on a CalComp Photoplotter. Almost 
any shape figure can be painted. Concentric polygons to any level may be defined forming 
one set of polygons. To provide a sharp outline, the entire figure is first outlined with the 
smallest aperture and then painted in with an optimum aperture selected from those 
available. 

SPECIFYING APERTURE SIZES 

The user must select the aperture sizes that are to be used in Painting. If the required 
aperture sizes are available from the standard aperture sizes used in A.S.A.P., it is not neces
sary to redefine them. However, the aperture sizes are other than standard, then the user 
must enter them in the aperture specification card. The order in which aperture sizes are 
entered corresponds to the pen number to be used when the plot is made on the photo
plotter. Round apertures are positive; square or special apertures are negative. The pro
gram will select only from the round apertures for both outlining and painting a figure. 
The aperture sizes specified must be the true values of line widths obtained, taking into 
account the minification ratio. 

The follo~ing aperture specification card could have been used to enter the aperture sizes 
listed in Table 12-1. 
COL. 1 

t I ,spl I I -,2,51 , I ,3,~ I I ?,~ I I ,1,sl I I .2,51 , I -,1,51 , I I ~I , I I I I I I I I I I I I I I I I I I I I I i I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

IMPORTANT 

If the aperture specification card is to be used, then "APTR" must be inserted· 
into the $ASAP card. The aperture specification card must then immediately 
follow the $ASAP card. 

The standard aperture setup is shown in Table 12-1. 

TABLE 12-1. A.S.A.P. APERTURE SETUP 

PEN APERTURE MINIFICATION RESULTANT 
NUMBER SIZE RATIO APERTURE SIZE 

1 .lOOR 2 .OSOR 

2 .osos 2 .025S 

3 .060R 2 .030R 

4 .350R 5 .070R 

5 .150R 10 .015R 

6 .250R 10 .025R 

7 .150S 10 .015S 

8 .OSOR 10 .OOSR 
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With the standard aperture setup, Pen 8 would be used to outline each figure, and one of the 
pens l, 3, 4, 5, 6, or 8 would be selected for painting each figure, depending on its size and 
shape. 

SPECIFYING A POLYGON 

The points defining a polygon must be ordered so that for each line (Xi,Yi), (Xi+l,Yi+l) the 
area to be painted lies to the left when traveling along the line from point i to point i+ 1. 
Thus points should be specified counterclockwise for an outside boundary, and clockwise 
for an interior boundary. The starting point is immaterial. 

NOTE: Each polygon must be closed by specifying the end point and the starting point 
as the same. 

In Figure 12-1, there are two separate polygons, the first defined by points 1-5, the second 
by points 6-18. 

4 3 

Ir, 8 11 12 h"' 
9 10 

16 15 

,l 
...'::i 6;18 11JI 14 13 p 

1,5 2 

Figure 12-1. Sample Plot A 

The following A.S.A.P. statements would cause the figure to be painted as shown: 
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PNT* 

X=O.O , Y=O.O* 

X=3.0 , Y=0.0* 

X=3.0 , Y=2.0* 

X=O.O , Y=2.0* 

X=O.O , Y=O.O* 

X=O. 75, Y=0.50* 

X=0.75, Y=l.50* 

X=l.25, Y=l.50* 



X=l.25, Y=l.25* 

X=l.75, Y=l.25* 

X=l.75, Y=l.50* 

X=2.25, Y=l.50* 

X=2.25, Y=0.50* 

X=l. 75, Y=0.50* 

X=l.75, Y=0.75* 

X=l.25, Y=0.75* 

X=l.25, Y=0.50* 

X=0.75, Y=0.50* 

ENDP* 

The maximum number of points permitted in any set of polygons is 1000; the maximum 
number of polygons is 200; the minimum number of points per polygon is four. 

HOW PAINTING WORKS 

Suppose that the smallest aperture is of size W. The painting operation is done in five stages: 

1. First, each point is moved into the interior of the area to be painted by a distance 
equal to W /2. The smallest aperture is selected, and the points of each polygon are 
connected. This has the effect of outlining each polygon of the figure (on the cor
rect side) so that the figure will have the exact dimensions specified. The last line 
drawn for each polygon, which closes it by connecting to the starting point, is 
shortened by an amount W /2 so that there will be no blooming effect at the starting 
point caused by double exposure. 

2. Next, an optimum aperture is selected for painting the figure. This is done by deter
mining the largest aperture which will fit through the smallest channel of the entire 
figure. 

3. Based on the ratio between the size of the painting aperture and the smallest aper
ture, the entire figure is now reoutlined, with the smallest aperture, a sufficient 
number of times to ensure that no gaps are left in the corners when using the 
painting aperture. 

4. The painting aperture is now selected and the entire figure is outlined once with 
this aperture. 

5. The interior of the figure is now painted in with the painting aperture using the 
following algorithm: 

A rectangle, which is just large enough to contain the entire figure, is established parallel to 
the X,Y axes of the plotter. The pen is moved to the lower right-hand corner of this 

12-3 



rectangle and is put down if the point is inside the figure, or up if the point is outside the 
figure. A rectangle is now drawn counterclockwise, and the pen alternates position (up or 
down) each time it crosses one of the lines defining the figure. When completed, this 
rectangle is then shrunk in all directions by an amount equal to the width of the painting 
aperture, less an overlap factor. The rectangle is then drawn again. This process is repeated, 
each time shrinking the dimensions of the rectangle, until the figure is completely painted 
in. For the sake of plotting efficiency, multiple pen up moves, which may be generated by 
the algorithm, are combined into a single move. 

PLOTTING CONSIDERATIONS 

Almost any shape figure may be painted. One restriction is that the narrowest channel of 
the figure be at least 1.5 times the smallest aperture width. Any figure that contains an 
acute angle will be painted exclusively with the smallest aperture, because of the method of 
selecting the optimum aperture. It may be worthwhile, in the interest of plotting efficiency, 
to segregate those figures which can be painted with a fairly large aperture from those that 
require the smallest aperture, to avoid a large figure with one narrow channel or one acute 
angle being painted with a very small aperture. Such division of the input, if desired, is left 
to the user. 

Since aperture selection is data dependent, data must be scaled to the proper size directly 
before painting. 

Keep in mind that the smallest aperture available determines the sharpness of corners in the 
photoplot. Since the figure is outlined with the smallest round aperture available, each 
exterior corner of the plot will actually be rounded with a radius of W/2, if W is the width 
of the smallest aperture. Increasing W will result in somewhat faster plotting at the expense 
of more rounded corners. 

SAMPLE PLOTS 

Figure 12-1 is a pen plot produced from the sample data shown (see Page 12-2). 

Figure 12-2 shows the corresponding plot produced on a photoplotter. 

Figure 12-2. Sample Plot B 
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Figure 12-3 was produced with one set of painting instructions, defining 15 polygons of 
5 points each. 

a·a 
II II II 

a·a 
Figure 12-3. Sample Plot C 

Figure 12-4 was also produced with one set of painting instructions defining 5 polygons of 
5 po in ts each. 

Figure 12-4. Sample Plot D 
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Figure 12-5 was produced with 94 sets of painting instructions, one set to plot each figure. 
Each set except for the rectangle at the lower right of the plot, consisted of a single polygon, 
ranging from 5 to 25 points. The rectangle at the lower right consists of 16 polygons and 
totals 100 points. 

Figure 12-5. Sample Plot E 
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PAINT 

PAINT allows the specification of polygons to be painted. 

Digitizer accesses: 

1) PAINT 

2) Work area (starting point of polygon) 

3) Work area (intermediate pcints defining the polygon) 

n) Work area (ending point of polygon; must be same as starting point) 

NOTE: Subsequent work area accesses may be specified for additional polygons. 

A.S.A.P. statements: 

PNT* 

X=nn.nnn, Y =nn.nnn * 

X=nn.nnn,Y=nn.nnn* 

X=nn.nnn,Y=nn.nnn* 
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r - - -, 
I ENDP I 
L - - ...J 

ENDP specifies the end of a set of polygons to be painted. 

Digitizer access: 

Any menu access following the work area accesses defining the polygons. 

A.S.A.P. statement: 

ENDP* 
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Section 13 

Intentionally left blank 
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Appendix 1 
A.S.A.P. SAMPLE ELECTRONIC SYMBOL MENU 

MENU NUMBER l 

All 

~ 
er BTft c CA CRC :[>:: ................... ....-l•I,___. -+- ..... '*" 

cc ca cat CR! Cl C£.!.R CR -e: .......,_., ---If- »--N:--« - -eJ"' 

CV DL osr DBL Et ED 

-/-- cr::::J DSB 
~ --§) -0- C) ::en 

FA FB 

~ ~ i. ,; §> --0-- ...4\..1-

LA LB 
LB &> LI :u:J 

PC K -D- ~ -0 ::::r- ,...,.......... 

QfN OFP QFUN 
PF '" P"F PU r y ~ --< --+ --+>-« ~ 

it 
QNPN QPNP QSN QSP y y y y R RCT -- 1 

RV SG BL BLT 

-r- .__./- _.,..-..___ _.,,,- _!!!f_... ......!!!L SNL -----
BPC 

SPO SQE 8QI THB 
THft 

r~ 
_...1.._ 

.....-i.- -&- -w- ~ ..rxJ-

f1"t{ ft f1vlt 
YI va 
\\ " WJ 

·O ·O ~ s.o 
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Appendix 2 
A.S.A.P. SAMPLE HYDRAULIC SYMBOL MENU 

MENU NUMBER 2 

ct ct AS~ ct rr: llL 

~ CD- lll r 
1vta1 

Gt rr ar cec [:t g:r Gt ~n 

' 

[t CFC U1 a± a± n ~ ~ 
U/I dl 

ITl ~ 
CP' CVN ex 
@~ CRO CSR 

~ t --"- """"'¢-

.. ,. _.., 

CT 

~ ~ 
ONO 

t 
DNC -e- DDT owe 
~ • ~ 

11.14 GJ Ill• DJ CtnUJ 1112•1 

FCR 
FSA 

I 
FSB HFC ICP 

~ -0- -<!6- ~ 
~AS 

~ ~ .......__,.... 

ll/I •11 lll'l:GJ IUI a1 CUI RJ ll/I IU 

_l!J_ +j "LI "DA NSD ORA l!RI 

:t: -@- q --@-« ';f.. y ,,....... 

....... 
POA PSW 

I~~., 
S"G 

G w RTL SOE SEN a ---- A x 
TOA lD 

SPA SP8 SVA e TDR ·L SUL r--
--¥. --!k - ~ ~ 

.. ,. u>j 
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Appendix 3 

A.S.A.P. CHARACTER SETS- PUNCH CODE 

Keyboard: IBM370 CDC6000 UNl 100 HIS6000 

A-Z } 
0-9 standard Hollerith punch code 
blank 

+ 12-8-6 12 12 12-0 
11 11 11 11 

= 8-6 8-3 8-3 0-8-5 
12-8-3 12-8-3 12-8-3 12-8-3 

' 
0-8-3 0-8-3 0-8-3 0-8-3 

I 1-0 1-0 1-0 1-0 
( 12-8-5 0-8-4 0-8-4 12-8-5 
) 11-8-5 12-8-4 12-8-4 11-8 -5 

8-2 8-2 8.-5 8-5 
11-8-6 12-8-7 11-8-6 11-8-6 

% 0-8-4 8-6 0-8-5 0-8-4 
& 12 8-2 12 

8-5 8-5 11-8-7 

± 11-9-7 

Line feed up 0-8-6> 11-8-7> 8-6> 8-6> 

Line feed down 12-8-4< 12-0< 12-8-6< 12-8-6< 

Variable annotation 8-4@ 12-8~6, 0-8-7 a 8-4@ 

Enclose annotation 8-7" 8-4++ 0-8-2++ 0-8-6" 

Begin edit 12-8-71 8-7[ 12-8-5[ 8-2[ 

End edit 0-8-5_ 0-8-2 J 11-8-5 J 12-8-4] 

End of statement 11-8-4* 11-8-4* 11-8-4* 11-8-4* 

String edit: 

Begin string 8-3# 0-8-6: 12-8-7# 8-3# 

End string 11-8-3$ 11-8-3$ 11-8-3$ 11-8-3$ 

Replace first 0-8-7? 0-8-71\ 12-0? 8-7? 

Replace all 11-8-2! 11-0 v 11-0! 0-8-7! 

Match any 11-8-7, 8-5~ 0-8-6\ 12-8-7\ 

Match blanks 12-8-2¢ 12-8-5 ~ 11-8-7~ 11-0. 
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INDEX 

Page Page 

ANNOTATION 3-8 PEN SELECT 4-53 
A.S.A.P. COMMANDS 4-4 PIN LABELS 4-53 

ALTER MENU 4-5 PLOT ANGLE 4-54 
ABSOLUTE 4-6 POINT 4-55 
ANGLE 4-7 RECTANGLE 4-56 
ANNOTATION 4-8 REMARKS 4-57 
ARROW 4-10 REPEAT 4-58 
CIRCLE 4-11 SOUTH 4-60 
DELETE LINE 4-12 SPACE 4-61 
DELTA X 4-13 SPECIAL 4-62 
DELTA Y 4-14 START DRAWING 4-63 
DIGITIZING SCALE 4-15 START MACRO 4-65 
DOWN 4-16 SYMBOL OR MACRO 4-66 
DRAWING LETTER SIZE 4-17 SYMBOL SIZE 4-68 
DRAWING SYMBOL SIZE 4-18 TERMINATE 4-69 
DRAWING X-MIRROR 4-19 VARIABLE ANNOTATION 4-70 
DRAWING Y-MIRROR 4-20 WEST 4-71 
EAST 4-21 WINDOW 4-72 
EDIT DRAWING 4-22 WINDOW OFF 4-74 
EDIT MACRO 4-23 x 4-75 
END PAINTING 4-24 X-MIRROR 4-76 
ERASE 4-25 X-ORIGIN 4-77 
FACTOR 4-26 y 4-78 
GRID SIZE 4-27 Y-MIRROR 4-79 
JOIN 4-28, 11-2 Y-ORIGIN 4-80 
JOIN CONNECTOR 4-28,11-3 A.S.A.P. LANGUAGE 3-9, 4-3 
JUNCTION CONNECT 4-28, 11-4 Language Punctuation 4-4 
JUNCTIONS 4-29 A.S.A.P. PROCESSING 6-1 
LABEL BOTTOM 4-30 A.S.A.P. STATEMENTS 
LABEL CENTERED 4-31 AL 4-71 
LABEL LEFT 4-32 ANG 4-7 
LABEL RIGHT 4-33 AR 4-21 
LABEL TOP 4-34 ARW 4-10 
LETTER SET 4-35 CIRC 4-11 
LETTER SIZE 4-36 CJ 11-2 
LFD (Line Feed Down) 4-37 CJC 11-3 
LFU (Line Feed Up) 4-38 D 4-16 
LINE 4-39 DLS 4-17, 4-48 
LINE TYPE 4-40 DSS 4-18, 4-48 
MAJOR ARC 4-41 DX 4-13, 4-39 
MENU 4-42 DXM 4-19 
MINOR ARC 4-43 DY 4-14 
NO DRAWING X-MIRROR 4-44 DYM 4-20 
NO DRAWING Y-MIRROR 4-45 E 4-21 
NORTH 4-46 ENDP 12-8 
NUMBERS 4-47, 11-6 FACT 4-26 
OPTION RESET 4-48 JC 11-4 
PAINT 4-52, 12-7 LB 4-30 

1-1 



INDEX (Continued) 

Page Page 

LC 4-31 DRAWING CONTROL FUNCTIONS 3-3 
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LS 4-36 A.S.A.P. Language Editing 5-3 
LSET 4-35, 4-49 BEGIN and END EDIT Cards 5-3 
LTYP 4-40, 4-50 Card Editing 5-4 
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MINA 4-43 Drawing and Macro Editing 5-4 
N 4-46 EDIT DRAWING 4-22 
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YO 4-81 Symbol Menu Area 3-1 
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A.S.A.P. SYSTEM CONTROL CARD 4-1 PAINTING 12-1 
A.S.A.P. SYSTEM FLOW 2-1 PLOTTING A DRAWING 6-1 
AUTOMATIC NUMBERING 11-5 PLOTTING CONSIDERATIONS 12-4 
CONTINUITY CONNECTION REPORT GENERATOR 2-3 

MODES 11-1 REPORTS AND OUTPUT LISTINGS 3-9 
DIGITIZER SPECIFYING APERTURE SIZES 12-1 

Digitizer Correction Cards 5-1 SYMBOL FILE 2-3, 7-1 
Digitizer Table Layout 3-1 SYMBOLS 3-5 

DIGITIZING SCALE 4-15 DRAWING SYMBOL SIZE 4-18 
Required Procedures for Digitizing 10-1 Symbol Creation 8-1 
Work Area 3-5 Symbol Editing 5-6 

DIRECTION COMPASS CONTROLS 3-3 SYMBOL OR MACRO 4-66 

1-2 



Symbol Orientation 
SYMBOL SIZE 

TRANSLATOR 

INDEX (Continued) 

Page 

3-5 
4-68 

2-1 

USE LAST COORDINATE 
VARIABLE ANNOTATION 
WINDOWING 
WORK AREA 

Page 

4-70 
3-8 

3-10 
3-5 

I-3 







1056 SC 7n4 

CALIFORNIA COMPUTER PRODUCTS. INC. 
2411 West La Palma Anaheim, California 92801 
Tel. (714) 821-2011 TWX 910-591-1154 

© 1972 CALIFORNIA COMPUTER PRODUCTS, INC. 


