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Tnx; PROGRAM sounct sxrs is, ?“Pfttgb IN CONFIDENCE TO THE
OMER ¢ TEE CONTE S OF 1TS OPERATION MAY ONLY
LOSED TO Psasons EEP OYED BY THE CUSTOMER WHO
NOWLEDGE OF TH sotfunns CODING TO CARRY OUT
OB. DISCLOSURE TO ANY QTHER PERSON MUST HAVE PRIOR
ISATION FROM THE nxnscTons OF REDAC SOFTWARE LIMITED

TE : P.C.B. LAYOUT

NNNNNNNNNNNGY
w
{227
(-4

5 empmp el ke
;4 AUTHOR

75 DATE

Z6 PURPOSE

/

g CALLING SEQUENCE AND DESCIPTION OF ARGUMENTS :

iB 10 DEVICES AND FUNCTIONS :

;9 REGISTERS USED :

Z1 EXTERNAL COMMON AREAS :

11 INTERNAL COMMON AREAS ¢

;12 EXTERNAL GLOBALS :

13 INTERNAL GLOBALS :

;14 CONDITIONAL ASSEMBLY PARAMETERS :

o1s METHOD :

;16 AMENDMENTS :

f MODIFIED TO FIT INTO RL3 H BERGKVIST

/s
.GLOBL DELPK>TREE, READRT, .DA, RUTCHK, SINGRT STATE
GLOBL SUBNOD,MESGL, BHTTON BRAWCE, RECT

XN 1 .CBD EOROUT 1

XN2 .CBD EOCONN 1

XN4 .CBD EQCOMP 1

TRAKS .CBD TRAKS 1



20006
200807
e0d10

08011
aeal12
peB13

oeel4

aev1s
eealv

R
R
R

oot WotutooooN oo Wowwisuooin s isoivos oo

2 SINGRT SRC
' 0peBd R 8609
0BS5S R 900

200000
750038
965614

735000
205620
7220080
230010
0955531
c2seel
€000817
220007
045537
220003
045549
220084
045541
220005
045543
2200906
0845542

2200080
p40572
041215
220001
045457
0849576
841221
220002
045560
205534
345457
723777
045553

285543
740200
600073

Who DWWV BIBOBW WOV OW BB WD OO MDD

S INGRT 781127
.CBD PADS |
TR Ty 3%:. |
_LAYER .C {
OOMON LCBD LxX 1 T
/ ————————————————————————————————————————————
/s
v SUBROUTINE SETUP
/ ) . )
v sugnourtns SETS UP FOR BOTH SINELE ROUTE
s CHECKING AND FOR ALL ROUTE CHECKING
Ve
stp @ T
“TLAHARE— — A 4
/SET UP angnv STARTS ETC.
CLX
LAC (6
PAL
LUP LACK . XXMON, X
DAC COPPER, ¥
AXS 1
JMP LUP P
LACK Tnnks; /
DAC TRAKAD
LACx PADS
DAC PADAD
LACx DRILL
DAC DRILAD
LACx LAYER
DAC LAYNO
/
LACk XN1
DAC ARG2 ~EOROUT ADDRESS
DAC ARG22
LACKx XN2
DAC EOCONN
DAC ARG4
DAC ARG44
LACX XNd .
DAC EOCOMP#
LAC CONNAD
TAD EOCONN
B o
~ SET UP gxrnn S12E REGQUIRED AROUND RECTANGLES
LAC ALSING
szA
JMP  RNDOB




i
O ot P s P s s Pt
OOXNOUTN N

3 SINGRT SRC  SINGR 751 ia27

90055 R 145413 g PRH 1M

Cooos R 292550 & pac soal

20060 R 104261 R RNDS7 JMS GETPTH GET EDGE cONNECTOR LENGTH
PAP61 R 205622 R LAC (@

20062 R 205480 R LAC STRI

28963 R 235543 R LACk DRILAD, X

00P64 R 445460 R 182 STRI

PPB6e5 R 205460 R LAC STR1

20066 R 545623 R SAD (40

20067 R 741000 A SKP

20078 R 600060 R JMP  RND9?

20871 R 205413 R LAC PTHHSZ

28072 R 045355 R DAC EDGESZe

28073 R 145413 R RND98 DZM PTHHSZ

P0974 R 184261 R JM8 GETPTH ~FIND SPACE
20875 R 205624 R LAC (18 -

20076 R 285624 R LAC (19

20077 R 235549 R LACX* TRAKAD, X

#9100 R 205413 R LAC PTHHSZ

eR1@1 R 945364 R DAC STR

02102 R 145413 R DZM PTHHSZ

00193 R 145460 R DZM  STR1

20104 R 104261 R RND21 JMS GETPTH ~GET PTH OR PAb SIZE
20105 R 205625 R LAC (37

00106 R 205460 R LAC STR1

P0187 R 235541 R LACx PADAD, X

92110 R 445460 R 1SZ STR1 ~NEXT PAD CODE
28111 R 285460 R LAC STRI

@9112 R 545623 R SAD (4@ ~END OF PAD CODES?
P9113 R 741008 A SKP  /YES

P0114 R 690104 R JMP RND21 /NO

89115 R 145460 R D2ZM STR1

0116 R 445460 R 1sZ2 STRI

20117 R 194261 R RND25 JMS GETPTH ~GET DRILL SI1ZE
®R120 R 285622 R LAC (@

2121 R 295460 R LAC STRI

PR122 R 235543 R LAC* DRILAD, X

80123 R 445460 R 1S2 STRI ~NEXT DRILL CODE
PB124 R 285460 R LAC STR1

PR125 R 545626 R SAD (26 END OF DRILL CODES?
90126 R 741000 A SKP ~YES

PR127 R c0@117 R JMP RND25 NO

PR130 R 145468 R DZM STR1

P0131 R 445460 R 152 STR1 .

PP132 R 104261 R RND23 JMS GETPTH ~GET TRACK WIDTH
90133 R 205624 R LAC (10

90134 R 285468 R LAC STR1

99135 R 235540 R LAC* TRAKAD, X

28136 R 445460 R 1S2 STR1 ~NEXT TRACK CODE
92137 R 295460 R LAC STRI

PR148 R 545627 R SAD (11 ~ALL CODES DONE?



PARGE

¢ 157
© 158
159
168
lel
162
163
162

166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
282
283
204

205

4 SINGRT SRC
80141 R 741000
98142 R 600132
88143 R 205364
80144 R 744020
98145 R 740030
80146 R 345413
80147 R 744020
98150 R 741480
98151 R 740030
90152 R 945413
B0153 R e20811
80154 R 145545
90155 R 445545
98156 R 10@B11
80157 R 205534
29160 R 840205
8@161 R 220205
@0162 R 505630
00163 R 740031
vB164 R 040206
90165 R 2208285
@0166 R 742030
80167 R 585638
80178 R 845378
0171 R 449205
ea172 R 200205
88173 R 845372
00174 R 100460
80175 R 2002085
Pa176 R 723003
#8177 R 048205
80209 R 545553
89201 R 620215
20202 R 449206
80203 R 600172
80204 R 60B161
00205 R 000000
00206 R Poevon
00207 R 001750
P0219 R ©PPLAY
@v211 R 412532
89212 R 354500
09213 R 574000
29214 R 0POPVD

BV DDODD B BD

DHEPDDDDD D 000D 00 000 0D 00D o o o o

SINGRT 751127

SKP ~YES

JMP  RND23 NO
LAC STR
CLL!RAR

IAC

TAD PTHHSZ
CLL!RAR

SZL

IAC
DAC PTHHSZ
JMPx STP

o — ————— — — — ————————— 1 — — — -~ — - ———

/
Ve
s/ SUBROUTINE ALLRUT
/

7 THIS SUBROUTINE IMPLEMENTS THE CHECK ALL
7 FACILITY.
/ ——————————————————————————————————————————————
ALLRUT DZM ALSING#

1S2 ALSING

JMS STP

LAC CONNAD

DAC CONPTR
AGN LACx CONPTR

AND (777

TCA

DAC CONNO ~—=(NO OF CONS ON COMP)

LACx CONPTR

SWHA

AND (777 :

DAC PTR1 ~/POINTER TO COMPONENT

1S2 CONPTR ~BUMP POINTER TO FIRST CONN. INF.

AGN1 LAC CONPTR
DAC CONN1 ~CONNI POINTS TO CONN INF.
JMS CONRUT ~CHECK ROUTE
LAC CONPTR

3
DAC CONPTR ~/POINT TO NEXT CONN
SAD CONEND
JMPx ‘SINGRT ~ALL CONS DONE
1S2 CONNO ~END OF CONS ON COMP?
JMP  AGN1 /NO
JMP  AGN /VYES

1750



e —e—

S

S INGRT

28215
ap21e
gealy
202208
@0221
80222
20223
00224
00225
208226
aBa2zv
282320
08231
80232
80233
80234
90235
0236
080237
80240
20241
80242
00243
00244
80245
080246
80247
20250
0908251
80252
80253
20254
20255
88256
80257
20268
20261
90262
e0263
80264
00265
00266
08267
ea2re
20271

0 20 S0 70 U0 50 0 0 S0 Y0 PO S Y0 B0 U6 S0 Y0 S0 B0 S0 0 S0 Y0 S0 B S 0 DO 0 o 0 e o Y0 YO SO o 0 SO 0 T U 2O VO YO

SRC

000000
741100
600154
741300
600225
200219

v3reel

DB ITID DD BD BB WD WM P OBy BD BOMIM D 0o oo oOBD 0D D

sxnsji' 7sii2
Mbimms stNGRT

TH1S SUBROUTINE INPLEMENTS THE CHECK ONE
FACILITY. :

NNNANN

~JMG#—mMESST
LACx STR2

AAC -2

DAC CONNt1

LACXx CONN1

SWHA

AND (777

DAC PTR2

RCL FIND PTR! BY SCAN OF CONNECTIONS ARRAY.
TAD PTR2

gg& ZAC NOW=PTR2%6

an* 2compnn X ~LOAD RELATIVE POINTER TO CONNECTIONS
p

RND LACx CONNAD,X ~LOAD D.F. WORD OF CONS. ARRAY
AND (77777 /GET D.F. ADDRESS
saD STR2 /EQUALS D.F. ADDRESS OF ROUTE SEEN?
JMP  .+3 /YES
AXR 3 ~NO. LOOK AT NEXT CONNECTION.



PAGE

258
259
268
261
262
263
264
265
266
267
268
269
a2re
27l
are
ar3
274
ars
276
277
2r8
279

280
281
282

283
284
285
286
a8y
288
289
290
291
292
293

6

SINGRT

88272
80273
08274
ae2r5
09276
eezvv
293080
20301
20302
08323
20304
80385
8306
283er
6316
20311
20312
08313
@314
08315
eB316
Be317
00320
08321
88322
89323
20324
20325
00326
pa32v
20339
28331
80332
09333
00324
28335
80326
28337
00340
20341
28342

S0 20 20 Y0 20 U S0 T Y0 U0 Y YO U0 0 0 U0 U0 S0 0 0 T 0 S 0 B0 0 U0 Y Yo YO S0 Y0 U0 Y0 Y0 Yo YO YO 0 B

SRC

600265
737776

416504
841252
522511
747276
0917508
000000
202478
546212
416585
428244
476532
442676

DTP»PDPDPDPDDDPDPDPIDEPDIDODIDIIDITIDOMMOIT OB O MD DO WD

SINGRT r51127

JMP  RND o
AXR —z /STEP nncn ro coMp POINTER WoRD
LACx CONNAD, X /-G
SWHA //COMPONENT
AND (??7 ~//POINTER
pAC  PTR1
JMS CONRUT ~CHECK ROUTE
cla —

<~ —DRAWCR—
—LAC—LALMRE——

B —
JMPx  SINGRT
i —
M
_LAC —FAILYE—

CIMGm—MESST
_IMgw—SoTTON —

~gMP—SINERT
F 1 UE 1750
. ASC IT>—ROUTE INLAEHD—SEEEET—BHTFON—

Ye 1750
4]
.AS

e - — o —————————— . o = S — = = T T T . T T T o o o 2 S o S

SUBROUTINE PADPAD

THIS ROUTINE CHECKS R PAD AGAIN T A PRD.
IF THE PADS ARE INVHLID NORMﬂ% is MADE,
gg%%b PADS EXIT TO ONE WORD A TER E NORMAL

THE CALL 1S-
CALL PADAD(PTI,CDEL, L1BRY,PT2, CDEZ,

NNNNNNNNNANN

NNNNNNNNNNDN



[PAGE~-Z

294
295
| 296
| 297
| 298
299
300
301
302
3083
304
305
306
307

SINGRT

>0 20 20 %0 20 Y0 70 70 Y0 70 8 0 0 S0 Y0 Y0 Y0 Y0 ) Y0 Y0 U0 0 Y0 0 0 Y0 PO YO 0 Y0 Y0 0 Yo YO 0 Y0 Y08 o Y0 YO YO Y0 Y0 70

SRC

000000
125617
600354
200009
200000
000000
0200000
200000
0900080
190011
750030
045572
0845573
145545
721000
220346
184700
845427
230346
1847808
045431
220347
0845475
845477
740031
045366
104623
600403
005427
005430
005475
400350
220350
742030
505636
545637
225542
045506
0945519
045414
228351
104720
045433
735000
737001

DD OB B OB VD BV BB OB O D B OBV B OOV D B OO MDD DPDIDDOMD

781{27

LIBR2Y™

/
7 PT1,PT2 ARE THE ngrsncht POINTS OF THE PabS
s CDEIL, cﬁa GIVE trg
~ LIBR1,LiBR2 CONTAIN THE LiBRARY WokDS
7/
/ ——————————————————————————————————————————————————
PADPAD @

JMS% DA

IJMP .47
PT1S
CDE1
L1BR1
PT2S
CDE2
L1BR2

JMS  STP

CLA!IAC

DAC PADPAS /SET UP FLAGS

DAC PADPS1

2M ALSING

Ax

LACx PTIS

JMS  DSTTOU

DAC Xi

LACx . PT1S. X

JMS  DSTTOU

DAC i

LAC*x CDE1

DAC ENDI

DAC END2

TCA

DAC WIDTHIL

JMS ORI

JMP +5

.DSAa  Xi

DSA X2

:DSA END1

.DSA LIBR1!400000
FNDSDE LACk LIBRI

ShHA

AND (3

SAD (2

LACx LAYNO

DPAC NLAY1

DAC NLAY2

DAC SIDE1

LACx PT2S

JMS  DSTTOU

pac i1

CLX

AXR 1

NNNNNNN



5 SINGRT

08420
2042 |
28422

8R460
00461
80462

= 20 20 2 S0 PO Yo 0 Y0 YO T St U v O v o o P b0 v PO PO B B SO YO T YO VO O

70 58 Y0 Y0 O tO o Yo YO O Y0

SRC

238351
194700
845435
228352
0455821
045503
740031
044757
184623
600436
205433
08085434
205501
400353
220353
742830
585636
545637
£25542
845512
045514
B45416
184431
608452
005433
205400
182161
©008456
750000
6203432
750030
620343

000004
100615
77480
045364
205533
0840477
205540
040584
285534
08405080
345457

20 D 20 D 0 s 0 W o o U M to PO Do Y0 D Y0 A 0 U0 Y0 Yo o o D Y0 T U o o IO

ooty D oD

SINGRT 751127

LACx PT2S, %
JMs  DSTTOU
bac \vii
LAC* CDE2
DAC  ENDII
DAC END22
TCA
DAC WIDTH2
JMS ORI
JMP .45
.Dép  Xit
.DSA X22
.DSA END1t
.DSA LIBR2!480000
FNDSD2 LACx LIBR2
SWHA
AND (3
SAD (2
LACx LAYNO
DAC NLAYIL
DAC NLAY22
DAC ZIDE1
JMS RECTGT
JMP  .+3
.Dsp X1
.DSA RECT2
JMS SEGSEG
JMP L +3
cLA
JMPx PADPAD
CLA!IAC
JMPx  PADPAD

SUBROUTINE CONRUT

SUBROUTINE TO CHECK A ROUTE. REGUIRES
CONN1 POINTING TO FIRST WORD OF THE CONNECTIONS
INFORMATION, AND PTRI ALREADY UNPACKED.

NNNNNNNNN

LAC COMPAD
DAC TARG1

LAC TRAKAD
DAC TARG3

CONNAD

DAC TARG2

TAD EOCONN



9

SINGRT

20473
90474
88475
PB476
00477
20500
80501
PB502
p0503
90504
98505
28506
995087
20510
@851 1
98512
80513
P8514
#8515

S0 20 0 20 U D0 U0 PO 50 PO B0 2050 Y0 YO S0 0 S 20 3 0 S0 0 5 T T U SO S0 SO T D 0 0 SO T3 ST Do T B 0 5 Vg T U o O v Y v tO YO

SRC

723777
045556

205460
545356
€00560
600513
225460
345644
2654680

7siiz?

NDC 5 | N
TREE ~GET LIST OF NobEs IN tREE
A ADDRESS COMPS RRRAY
/|
p A gbnzss CONNS Q§un
TR
8
LAC CONNAD
STR1
LAC STR
DAC CNTR# ~-(NO OF WORDS iN PP ARRAY)
DAC PPNO#
CCCLUP LACx STRI
AaND (777

DAC NOFCNS#
STR

/ADDRESS TRAKS

A
R

E

R

A

A

R

R

R

A

R

R

R

A

R

R

R

R

A

R

R

: "t
g /comp Tg STORED IN M@

R LACx STR

R AND (?? /PAD NO

A OM@ ~PACK WORD

R “DAC  TEMP

R srgn ‘

R 1S2 STR1 ~PTS AT DF WORD

R CNTR

R RC cogm. ~/LOCAL COUNTER

R (PP-1

R DACx (18

R STR1 , "
g AND cg;;q?? sCLEAR INDICATOR Bit
A SSLOOP LACk 1@

R SAD TEMP#

R JMP  MARK

R 1S2 COUNT

R JMP, SSLOOP

R MARKED 182 NoFcHs

R L P

R 1S2 s

PO Hk

R IJMP  ALLMKD ~ALL coNNBCTtoNs MaRKED
g Qﬁr /NExT COMPONENT

R

R

gaaag /STORE MRRKING B1t

JMP | CCC
MQRK Lﬁ?
DHC* STR



0 20 8 20 20 Y0 A3 20 U0 U0 S0 Y0 Y0 Y0 B0 SO 0 V0 S0 Y0 YO Y0 YO YO PO PO %O Y0 O S

3 20 Y0 0 S0 20 Y0 Yo o 0 U0 PO T YO v P oY U YO YO

SRC

600545
285371
345536
723777

740400
750008
045364
205545
740031
741208
205364
100670
620460

000000
225372
505641
045365
225372
742020
742020
742028
505646
045366
8456084
2253r2
505649
652000
742030
843367
445372
225372
505641
045373

R
R
R
A
R
R
R
E
R
R
R
A
R
R
A
A
A
R
A
R
A
A
A
R
R
]
A
R
R
R

‘BooweD DoW oD DD O U BOD

SINGRT

nLgMKb

ARG1
ARG2
ARG3
ARG4
RCL
LAaC

78127
M?RKEE ggerunn
55 Ran
RAC -1
DAC ARG1P@*
bRC onynD
J“g* angkr /UNPRCK ROUTE
+1+ .
.DSA ARG199 /ROUTES (PNTR) RDDRESS
.DSA BUFF1 /BUFF E
9 ~EOR ADDRESS
.DSA (1 /INDICATOR
.DSA PNTRI /POINTER

) #CONNEX (1) ADDRESS
9 +EOCONN ADDRESS

ALSING

SNL 1S2R

JMPx

CONRUT

CLH'IRC

STR
ALSING

/ALL ROUTES CHECK?
STR ~NO
CHKRT

CONRUT

@ /UNPACK ROUTE INFORMATION
CONN1

(77

PaD1

CONN1

(7

WIDTH1

WIDSTR#+

CONNI

(reve

/SQVE POR TREE PARAMETER

PTR2
CONN1
CONN{
(77
PAD2



11 SINGRT SRC
PB641 R 640002
20642 R DP44764
@80643 R 225372
29644 R 652008
00645 R 445372
P0646 R 225372
00847 R 744818
08650 R 742019
#0651 R 640614
PB552 R 505647
PBE53 R 945371
90654 R 205545
PBEsSS R 741200
PB656 R 620615
80657 R 205370
BR668 R 740031
8661 R 345367
PP662 R 741100
98663 R 620460
PP664 R 205371
9P665 R 741200
PP666 R 620460
PPEE7 R 620615

VDOV D D DB I DB BT VWD

| 7siia7
s oot

CONN 1
CONNT

ALS ING
/ELL ROUTES CHECK?
TETCK /NO

PTR2

/SECOND ENTRY OF ROUTE?
CONRUT ~VES

PNTR1

#CONNECTION UNROUTED?
JMPx CONRUT ~YES

JMPx  UNPCK

.EJECT

#ggtho IN SAME=KORD



PAGE 12 SINGRT
526

527

528

529

538

531

532

533

534

535

536

537 20678 R
538 28671 R
539 #8672 R
540 80673 R
541 @e674 R
542 @e6vsS R
543 aperve R
544 #ee7? R
543 0e7e8 R
546 aeral R
547 vare2 R
548 287083 R
549 20784 R
5508 28ves R
551 98786 R
552 88ve? R
553 aerie R
554 #8711 R
555 @eri2 R
556 88713 R
557 #8714 R
558 88715 R
559 80716 R
560 #a717 R
561 80720 R
562 8av21 R
563 aar22 R
564 88723 R
565 28724 R
566 #0725 R
567 88726 R
568 a8rav R
569 28730 R
578 88731 R
571 #8732 R
572 807332 R
573 ve734 R
574 98735 R
575 88736 R
576 8av37 R
577 eer4a R

PAGE 13 SINGRT

SRC

00008080
145557
844752
145572
145573
205535
040787
0849723
205533
08407180
040724
125615
609713
8@s5527
205530
200000
000800
085367
085373
225650
845571
225651
845472
125615
600727
005525
285526
000000
200000
805370
005365
225650
845570
225651
045471
205525
544766
741000
60gr42
205526
544767

SRC

50 %0 2 20 0 Y0 Y 5o e o 20 D D Yo 20 20 i 2o 2o o 20 PO tu D D 2o 0 N il 20 O YO 2o U O PO T U

SINGRT

ALL

JMSx
JMP
.DSA
.DSA
HﬂRl
HAR2
.DSA
.DSA
LQC*
DAC
LAC
DAC
JMSx
JMP
.DSA
.DSA
HAR11
HAR22

.DSA
LHC*
DAC
LACx
DAC
LAC
SAD
SKP
JMP
LAC
sAb

SINGRT

E¥RY ACC CONTAINS IF EN
INVR D

751127

SUBROUTINE CHKRT

THIS SUBROUTINE CHECKS A gUTE UNPRCKED 1IN BUFF1.
ED DURING SINGLE ROUTE CHECK OF
ROUTE., 8@ FOR SINGLE ROUTE CHECK OF VALID ROUTE, -1 FOR
ROUTES CHECK.

a8 o o ——— i ——— —————— = o T ——— - ————————— 7 — " o ———— — —

0
ENDSEG# ~MARKES ERROR DUE TO END OF SEG ON WRONG LAYER
ENTFLG ~SAVE ENTRY FLAG
PADPAS#*
PADPS 1+
LAC COMPAD
DAC HARI1
DAC HAR11
LAC LIBRD
DAC HAR2
DAC HARZ22
SgBNOD /GET PAD CODE FOR END OF ROUTE
+

XTWO

YTWO

%) sCOMPS _ARRAY
4 /L1B ARRAY
PTR2

e

P??EDE /STORE PAD CODE
LIB2

SUBNOD

.+7

XONE

YONE

%

%]
PTRI
PADI
17
P??gnl /STORE PAD CODE
LIBI
XONE ~CHECK ASSUMED ENDS ARE CORRECT.
BUFF1+1
sgagGE /ENDS IN WRONG ORDER. CHANGE PAD CODES ROUND.

BUFF1+2

731127

NOONANN



578 bor4l R 6p180S R CHRCOM /ENDS CORRECT - oepiee
579 88742 R 2P5527 § LAC (XTWO ~ENDS WRONG. CHECK ROUTE plibé on pan.
580 BA743 R 544766 BUF g

581 Pe744 R 741000 A

582 PA745 R 601016 R CKC ZEND NOT ON PAD
583 P0746 R 205530 R YTWO

384 90747 R 544767 R BUFF1+2

585 P0750 R 741000 A

586 22751 R 601016 R CKCOMI ~END NOT ON PAD
587 PA752 R 204765 R BUFF1 ~END ON PAD. CHECK OTHER END.
588 PR753 R 744018 A

589 PA754 R 344765 R BUFF1

599 PR755 R 345652 R (BUFF1

591 PR756 R 723776 A -2

592 P8757 R 845364 R STR

593 PP760 R 225264 R STR

594 @A761 R 545525 R XONE

595 PR7E2 R 741000 A

596 PP763 R 601016 R CKCOM1- ~END NOT ON PAD.
597 PA764 R 445364 R STR

598 Pe765 R 225364 R STR

599 PB766 R 545526 R YONE

€00 PB767 R 741008 A

601 P8770 R 601016 R CKCOMI ~END NOT ON PAD. ,
602 8771 R 285571 R PADED2# ~ENDS ON PADS, BUT ENDS NEED SNQPPING.
603 PA772 R 045364 R STR

604 PB773 R 205570 R PADED 1#

695 PO7?74 R 945571 R PADED2

606 PB77S R 205364 R STR

6a7 #9776 R 945570 R PADED1

€08 PO777 R 205471 R LIB1

609 91980 R §45364 R STR

610 @1e@1 R 285472 R LiB2

611 P1802 R 845471 R LIBI

612 91003 R 205264 R STR

613 91904 R 945472 R L1B2

614 91985 R 205471 R LAC L1B1

615 P1906 R 742030 A

616 1987 R SB5636 R (3

617 91212 R 741200 A

618 21011 R 601023 R * OTHEND

619 81212 R 545637 R 2

620 @1913 R 225542 R LAYNO

621 91914 R 544770 R BUFF 1432

622 21915 R 6091823 R "OTHEND

623 1816 R 145466 R DZM  SEG1

624 91017 R 445466 R SEG1

625 9128 R 777777 A -1

626 P1921 R 845557 R ENDSEG

627 91822 R 691224 R JMP * BADER

628 P1923 R 294765 R OTHEND LAC BUFFI

629 P1924 R 744918 A RCL
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>0 20 20 20 Y0 20 20 20 %0 S0 Y0 70 Y0 Y0 Y0 Y0 Y0 Y0 70 Y0 Y0 Y0 20 Y0 0 Y0 Y0 70 20 Y0 Y0 Y0 26 Y0 S0 Y0 O Y0 Y0 PO Y0 S0 TO YO Y0 7O 20 U0 TO O YO YO

SRC

723777
045466
7oveeY
045557
6p1224
104314
601854
004765
v05374
205545
740200
601105
205579
723752
740100
eptger
285571
va3rsa
741100
601105
285555
740831
345374
845374
205555
740031
345376
045376
205555
345375
045375
295555
345377
045377
295534
044753
144763
224753

0o BB oD BV DO DD WD DO OO OO OO D oD OO DO OO D D o oD

SINGRT

751127
BUFF
<gurpi

STR
L1B2

(3

CHKRT2
(2
LAYNO
STR
CHKRT2
BUFF1

-1
SEGI
ENDSEG

BADER ‘ L .
Jgs RECTSZ ~/GET RECTANGLE ROUND ROUTE t

.+
BUFF1
RECTI

ALSING

ADD2
PADED1
-26

7EDGE CONN?
ADD /YES
PADED2

-26

ADD2 /NO

ADD LAC EDGESZ
TCA

TAD
DARC
LAC
TCA
TAD
DAC
LAC
TAD
DAC
LAC
TAD
DAC

RECTI
RECT1
EDGESZ

RECT1+2
RECT1+2
EDGESZ

RECT1+1
RECT1+1
EDGES2

RECT143
RECT1+3

LAC CONNAD

CONN2 /INITIALISE POINTER TO CONNS ARRAY
VALMRK
LACk CONN2
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15 SINGRT SRC SINGRT vsiiaz

RIl1l R 505620 B

aman?gags A S . T
81113 R g4drsd R AUMBER of coNNEcTions bN comp
B1114 R 224783 R

Bl ¥ Lt

B1117 R 044758 E p'rEn /POINTER BACK TO COMP

P1120 R 444753 R

P1121 R 224753 R an* CONN2

P1122 R 505641 R , .

21123 R 944756 R PRDll PAD  ON THIS coMP

P1124 R 224753 R CONN2

91125 R 742020 A

91126 R 742020 A

P1127 R 742020 A

81120 R 505646 R 7 ,

P1131 R 044757 R NIDTHZ /ROUTE  WIDTH

P1132 R 224753 R

21133 R 742038 A

81134 R 505630 R

#1135 R 844760 R praaa /POINTER TO OTHER COMP.

81126 R 444753 R CONN

P1127 R 204755 R PTRIl

81140 R 749031 A

81141 R 344760 R PTR22

P1142 R 741100 A _ ,
81143 R 601255 R NEXRT2 ~/SECOND ENTRY OF ROUTE. NOT OF INTEREST.
Biidd4 R 224753 R LACx CONN2

B1145 R 585641 R AND

81148 R 944761 R Dnc pn 22 ~PAD ON OTHER COMP

B1147 R 224753 R an* CONNZ2

P1150 R 652000 A LM@

81151 R 444753 R 1S2  CONN2

81152 R 224753 R LACk CONN2

91153 R 505644 R AND (1BpPE8

#1154 R 740200 A 8ZA /CONN ON SAME TREE AS FIRST CONN?
B11%% R 681256 R JMP NEXRT2+1 ~VES

P1156 R 224753 R LACX CONN2

B1157 R 744810 A RCL

P1169 R 742010 A RTL

91161 R 640614 A 1L 14

81162 R 505647 R AND : (37777 .

21163 R B44762 R DAC bn;na ~REL POINTER TO ROUTES ARRAY
B1164 R 545271 R SAD - PN ;1 , | | _
81165 R 691256 R JMP  NEXRT2+1 ~AVOID CHECKING Routt AGainsT ITSELE.
aiuse R 741200 A SNA , . ,

01167 R 601256 R JMP * NEXRT2+1 ~UNROUTED CONNECTION
91178 R 777777 A LAW =1 ‘ ,

21171 R 104163 R JMS RTVAL CHECK ROUTE FOR vaLtbity
81172 R 204762 R LAC PNTR2 ,

@1173 R 740010 A RAL /S¥T LINK tF ROUTE iNvAL1D

Pi1174 R 284752 R LAC ENTFLG



PRGE 16 SINGRT SRC SINGRT 751127

734 91175 R 740300 A SMa 1 52A
735 81176 R 601202 R JMP CHECK /ENTRY FLAG=1
736 @1177 R 740200 A 82a
737 91200 R 601252 R JMP ONEMIN /ENTRY FLAG=-1
738 21201 R 740400 A SNL
. 739 @1202 R 6P1256 R JMP  NEXRT2+{ ~ROUTE VALID
740 91203 R 204762 R CHECK  LAC PNTR2
741 21204 R 345536 R TAD ROUTAD
42 91205 R 723777 A AAC -1
743 91206 R 945546 R DAC ARG10PD
744 91287 R 205534 R LAC CONNAD
745 21210 R 941220 R DAC ARG33
746 @1211 R 125612 E JMSx READRT
747 91212 R 681222 R JMP . 4147
748 1213 R 995546 R ARGI1  .DSA ARG1PA
749 81214 R 885131 R .DSA BUFF2
750 81215 R 990900 A ARG22 @
751 21216 R 095645 R .DsAa (1
752 21217 R 084762 R .DSA PNTR2
753 91220 R 9PO0OB A ARG33 @
754 1221 R 000000 A ARG44
755 91222 R 191277 R JMS  RUTCHK
756 91223 R 6081256 R JMP NEXRT2+1 /ROUTE O.K. GET NEXT ONE.
757 91224 R 205573 R BADER LAC PADPS1 ~PAD CHECKING?
758 91225 R 741200 A SNA
759 91226 R 681231 R JMP .43 /NO
760 B1227 R 442161 R 1S2 SEGSEG -
761 81230 R 622161 R JMPx SEGSEG
762 81231 R 444763 R 1S2  VALMRK
763 P1232 R 295466 R LAC SEG1 /SET ROUTE 1 INVALID
764 91233 R 194163 R JMS RTVAL
765 91234 R 295371 R LAC PNTR1
766 2123% R 295572 R LAC PADPAS
767 91236 R 740200 A SZA
768 91237 R 620670 R JMP* CHKRT
769 91249 R 284752 R LAC ENTFLG
770 01241 R 741100 A SPA
771 91242 R 620670 R JMPx CHKRT
772 91243 R 295557 R LAC ENDSEG
773 1244 R 741109 A SPA
774 91245 R 620670 R JMPx  CHKRT ‘
775 81246 R 295467 R LAC SEG2 /SET ROUTE 2 INVALID
776 91247 R 194163 R JMS  RTVAL
777 21250 R 204762 R LAC PNTR2 .
;;g #1251 R 691256 R JMP NEXRT2+1 ~ENTRY FLAG @ OR 1. CRRRY ON CHECKING.
7/
780 s/
781 91252 R 740400 A ONEMIN SNL ~/ENTRY FLAG=-1
782 81253 R 601203 R JMP  CHECK ~/ROUTE VALID
783 P1254 R 691256 R JMP  NEXRT2+1 ~ROUTE INVALD

e g



:PHGE 7

786
. 787
' 788
{789
© 790
791
. 792
| 793
© 794
795
796
797
798
799
800
801
g8az
803
804
885
806
8a7

SINGRT SRC
81255 R 444753
01256 R 444753
81257 R 444754
@1260 R 6081121
01261 R 204753
81262 R 545553
1263 R 741000
81264 R 601110
81265 R 445572
01266 R 601511
@1267 R 145572
21278 R 204763
@1271 R 740200
81272 R 620670
81273 R 750000
81274 R 104163
81275 R 285371
B1276 R 620670

75ii27 |
céﬁ o ;ihcntntﬂ+ to kExt conNEcT™eN
NOCON2 ~CHECK NO oF cONNECTIONS
GOON2
CONNZ.

CONEND

GOON3 /GET CONNECTIONS TO NEXT coMPONENT
PADPAS

P NONPgD
D2M QDPQS
VALMR

S2A
JMP%  CHKRT

CLA .

JMS argg% /SET ROUTE VALID

LAC PN
JMP%  CHKRT

NN

.EJECT



18 SINGRT SRC SINGRT 751127

820

21277 R 900098 A  RUTCHK A . o .
91300 R 194314 R JMS nzgrsz FIND RECTANGLE OF StcoNd koutk
21301 R 681284 R
21302 R 905131 R nsn BUFF2
21303 R 005480 R .DSA RECT2
21304 R 125613 E JMSx RECTOL /CHECK FOR RECTANGES OVERLAP.
21305 R 601310 R JMP .43
91306 R PBS5374 R .DSA RECTI1
2 R §05428 R .DSA RECT2
2 R 741200 A SNA  ~OVERLAP
2 R 621277 R JMPx RUTCHK ~NO OVERLAP
OVERLAP. UNPACK AND CHECK ROUTE 2 SEGMENT BY SEGMENT.
P1312 R 145467 R DzM SEG2
R1313 R 205653 R LAC (BUFF2
1314 R 723777 A AAC -1
R1315 R 065624 R DACk (18
P1316 R 2209108 A LACk 18
81317 R 749931 A TCA .
91320 R 45411 R DAC CNT2 sNO OF POINTS
1321 R 220010 A LACx {8 /GET FIRST POINT
21 R 845433 R DAC Xii
o1 R 220010 A LACx 1@
n1 R 94%435 R DAC VYi1i
P1325 R 220018 A LAacx i@
21 R B45416 R DAC ZIDEtl
g1 R 845512 R DAC NLAVYIL
a1 R B45514 R DAC HNLAY22
21 R 8455904 R DAC LAY22
g1 R 445411 R 1S2 CNT2
al R 445467 R 152 SEG2
g1 R 285535 R LAC COMPAD
a1 R B41346 R DAC HA1
21 R B41362 R DAC HAl1
21 R 285533 R LAC LIBAD
B1 R 841347 R DAC HA2
81 R 841363 R DAC HA22
P1342 R 125615 E JMS* SUBNOD ~FIND PAD CODE FOR END OF ROUTE
@1343 R 681352 R JMP .47
B1344 R 985437 R .DSA XYl
P1345 R 9R5441 R .DSA  ¥YVYi
@1346 R 200000 A  HAI 2
91347 R 00008 A HA2 4]
P1350 R PB47E0 R .DSp PTR22
1351 R 8P4761 R .DSA PpAD22
B1352 R 225650 R LAC* (17
B1353 R P45567 R DAC PQDD22#
P1354 R 225651 R LACx 16
P1355 R 045474 R DAC LIB
P1356 R 125615 E JMS% SUBNOD /GET PAD CODE AND POSITION fOR ﬁEGfNNfHG OF ROUTE
P1357 R 6P1366 R JMP .47
21360 R PBS437 R .DSA Xyl
A1261 R 9AP5441 R .DSA vyl



AGE 19 SINGRT SRC SINGRT 7siiz7

860 81362 R D0DABO A ]
861 21363 R 200000 A , e
862 01364 R PP4755 R .bsna grntz
863 01365 R 994756 R .bsa  PaDii
864 91366 R 225650 R LAcx (17
865 P1367 R 045591 R DAC END11 ~STORE PAD CObE
866 01370 R 225651 R LACx (16
' oes glggé § 2322;? g 222 §$?11 CHECK ASSUMED BEGINNING OF ROUTE ts mctuaL BEei
868 1 / 0 S ACTUAL BEGINNING
869 P1373 R 545433 R sAD Xii
870 91374 R 741000 A SKP
871 01375 R 601401 R JMP CHANGI ~/NO. RLTER END CODES
gr2 21376 R 285445 R LAC YY1t
873 81377 R 545431 R SAD VY1 ‘
874 81400 R 601415 R JMP ONON ~ENDS CORRECT
875 91481 R 295501 R CHANG1 LAC ENDi1 ~ENDS WRONG. SWap
876 B1482 R 045264 R DAC STR
877 @1483 R 205567 R LAC PaDD22
878 21424 R 845501 R DAC END11
879 91405 R 205364 R LAC STR
880 91486 R 45567 R DAC PADD22
881 91407 R 205473 R Lac LIB11
882 81410 R 845364 R DAC STR
883 91411 R 285474 R LaC LiIB22
854 P1412 R 045473 R paCc LIBI11
885 21413 R 205384 R Lac STR
886 91414 R 945474 R bac LiBz22
887 B1415 R 295433 R ONON LAC Xil
888 81416 R 104700 R JMS  DSTTOU
889 21417 R B45433 R DAC X1t
890 21420 R 205435 R tAC vii
891 91421 R 184700 R JMS  DSTTOU
892 01422 R 845435 R DAC Yii
893 01423 R 285473 R Lac LIBiI
894 91424 R 742030 A SWHA
895 ©1425 R 505636 R AND (3
896 91426 R 545637 R saD (2
897 P1427 R 225542 R LACX LAYNO
398 01430 R 045502 R DAC LAYt
899 B1431 R 691453 R JMP  ON1
990 01432 R 445467 R NEXSEG 1SZ SEG2
991 01423 R 445411 R 182 CNT2
902 B1434 R 741000 A SKP
983 91435 R 621277 R JMP*  RUTCHK
984 91436 R 205434 R Lac  xa22
335 91437 R 9845433 R DAC Xii
6 P1440 R 205436 R LAC VY22
997 91441 R 945435 R DAC vii
908 B1442 R 2095504 R LAC Lav22
909 81443 R 845502 R DAC LAavil
910 B1444 R 205417 R LAC 2Z]DE2
911 91445 R 945416 R DAC ZIDE?
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L

PRGE 20

912
|
|

el L
WNOUTA LN

5

SINGRT

81446
B1447
21459
81451
81452
81453
81454
01455
81456
81457
al4cR
21481
81462
81463
81464
01465
81466
81467
B14v0

o S0 %o oo R o 2o 0 tO Yo A B SO T U0 B0 PO Yo O o YO O P T T S0 Y0 DO Yo T8 O o D

SRC

045512
045514
045504
2085503
245501
220018
184708
845434
2200180
184700
245436
284757
740031
245503
22PB18
045417
545416
6a1472
145503
145584
205411
545654
v41080
6015086
285567
0845583
205474

42038

85636
545637
225542
045504
11665
601432

601224

W oo o 0o oD Moot o 2ot o D o D oo o D B oD 8 o e B o

SINGRT 751127

DAC NLAY11
DAC NLAY22

/GET NEXT Potit

CNT2
SAD (-1 /END OF ROUTE?

7
BAD JMP BADER
.EJECT
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PAGE 21 SINGRT SRC SINGR 7s1127

*949 - !lL- ----------------- g

~——y
950 / . rad ‘
ggé ; PART OF SUBROUTINE CHKRT ;
, Vi ! . ; Vd
, 953 7 THI8 LUMP OF CODE sefs INGS UP FOR THE €
054 7 Tutg LuMp OF CODE SETS I HECK IhG 7
7 /

' 956 /e o
‘957 @1511 R 285535 R NOWPAD LAC compnn
958 ©1512 R 9845551 R DAC COMP
959 1513 R 345568 R TAD Eocomp
960 1514 R 723777 A ARC -1
961 P1515 R 845550 R DAC COMEND#
262 1516 R 285551 R AGAIN LAC COMPCT
963 91517 R 723003 A RAC 32
964 1520 R 845551 R DAC COMPCT ~POINT TO LIBRARY WORD
965 1521 R 225551 R LACkx COMPCT ~LIBRARY WORD
' 966 1522 R 505630 R AND (777 /REL POINTER TO LIBRARY
967 21523 R 345533 R TAD LIBAD
968 P1524 R 723777 A ARC -1
969 91525 R 945364 R DAC STR
978 81526 R 225364 R LACx STR /FIRST WORD IN LiBRARY ENTRY
971 R1527 R 723774 A ARC -4
972 21539 R 652000 A LMQ
973 21531 R 754000 A CLL!CLA
974 91532 R 640323 A DIV
975 91533 R 000PA4 A 4
976 1534 R 945364 R DAC STR ~SAVE REMAINDER
75 3}332 ﬁ 87125 A AT ITI tLEARS L
/ACC POSITIVE SO 660082 CLEARS LIN
575 1537 R 000PO3 A 3 K
980 91549 R 641902 A LACG
981 081541 R 245364 R TAD STR \
982 P1542 R 845565 R DAC NOPADS# /NO OF PADS ON COMPONENT
983 1543 R 741200 A SNA .
984 P1544 R 681657 R JMP NEXCOM ~NO PADS ON COMP
985 91545 R 205535 R LAC COMPAD
986 P1548 R 740031 A TCA
987 1547 R 34555]1 R TAD COMPCT
988 1550 R 723776 A ARC -2
989 21551 R 652000 A LMG
990 Pi5%2 R 754900 A CLL!CLA
991 P1553 R 640322 A nt
992 P1554 R 990006 A
993 P1555 R 641002 A ano
994 P1556 R 45552 R DAC COMREL# ~REL. PTR. TO COMP.
995 B1857 R 205535 R NEWPAD LAC COMPAD
996 21560 R 041567 R AC HAA1
997 1561 R 205533 R AC L1BAD
998 @1562 R 041578 R DAC HAR2
099 d 91563 R 125615 E JMS* SUBNOD
1564 R 601573 R JMP .47

1000



PrGE @2 SINGRT SRC SINGRT 781127

1001 B1565 R PP5433 R .bsa X114

1802 01566 R 995435 R .DsA vii

1003 P1567 R 200000 A HAA1 %}

1004 21570 R 0PPERR A HAR2 9

1905 21571 R 205552 R .DSA COMREL

1006 81572 R PO5565 R .DSA NOPADS

1836 81573 R 285433 R LRC X1l . o
1 81574 R 545525 R SAD XONE ~X COORD OF ENDi OF ROUTE
1098 P1575 R 741080 A SKP

1910 P1576 R 6091602 R JMP  ENDTWO

1811 @1577 R 285435 R LAC ¥Yit , .
1812 P168@ R 545526 R SAD YONE /Y COORD OF END i OF ROUTE
1813 91601 R 681851 R . JMP NPAD /PAD IS ON END | OF ROUTE
1814 1602 R 285433 R ENDTWO LAC Xi1 _
1015 P1683 R 545527 R SAD XTWO X COORD OF END 2 OF ROUTE
1816 91624 R 741000 A SKP

1817 21605 R 601611 R JMP  ENDTRE

1818 1606 R 285435 R LAC VY1 ,

1019 1607 R 545530 R SAD YTWO Y COORD OF END 2 OF ROUTE
1920 P1610 R 601651 R JMP. NPAD ~PAD ON END 2 OF ROUTE
1821 81611 R 2954323 R ENDTRE LAC X11

1822 @1612 R 184700 R JMS  DSTTOU

1823 91613 R 945433 R DAC  Xii

1924 1614 R 285435 R LAC Yl%

1925 91615 R 104780 R JMS  DSTTOU

1826 @1616 R §45435 R DAC V11

1027 1617 R 225651 R LACXx (16 ~LIBRARY WORD

1828 91620 R 742030 A SWHA

1829 1621 R 505636 R AND (3

1839 pl1622 R 545637 R SAD (2

1931 P1623 R 225542 R LACX LAYNO

1832 81624 R 845416 R DAC ZIDEl /STORE PAD SIDE

1933 21625 R 845502 R DAC LAYi1

1834 P1626 R 45504 R DAC LAv22

1835 @1627 R B45512 R DAC NLAVY1t

1036 21630 R B45514 R DAC NLAY22

1037 81631 R 225650 R LACx (17 /PAD TYPE

1038 #1632 R 945501 R DAC END11

1939 91633 R 945503 R DAC END22

1849 ®1634 R 749031 A TCA

1841 91635 R 944757 R DAC WIDTH2

1842 81636 R 741200 A 8NA ~CODE OF PAD R ZERO?

1943 01637 R 691651 R JMP NPAD /YES

1844 91640 R 225651 R LACX* (16 ~GET PAD ORIENTATION
1045 B1641 R 045566 R DAC ORISZ#

1846 01642 R 194623 R JMS ORI

1847 91643 R 601650 R JMP .45

1848 21644 R 9P5433 R .Dsa  Xii

1849 P1645 R PP5434 R .Dsa X222,

1850 21646 R 995501 R .DSA sn?xi

1851 @1647 R 825566 R .DSA  ORis2

1852 niesp R 191665 R ORFIN JMS UNPCK1



PRGE 23 SINGRT SRC $ ING] silz7

X 1A ’hbs ssEt Up FoR Niwt B

1853 91651 R 205565 R ?
1954 91652 R 723777 A

1855 91653 R 45565 R AC  NOPRDS

1956 R1654 R 741200 A EN OF PADS?

1857 P1655 R 601657 R N ﬁcon /YES

1858 B1656 R 601557 R JMP . NEWPAD

1859 P1657 R 205551 R NEXCOM LAC COMPCT

1366 3{22? ﬁ ;%gg? ﬁ QQE gom ¢t ~POINT TO rknst WoRD Of NEXT CoOMP
1961 - / 8] X C
1862 pled2 R 5455%9 R sad € %ND ALL COMPS DON

1963 P1663 R 601267 R JMP F /vss

1864 piced R 601516 R

JMP_ AGAIN ~NO
1865 .EJECT
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1066
1067
1968
1069
1870
1e71
18?%
1

174
1875
18ve
1877
1878
1879
1980
1@81
1882

1189

— ek et b b
— et b bt et et e
P s ot ot i ot o et
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PRCE 25

SINGRT

COCSS
SN NN

3 50 50 0 2 Y0 Y0 S S0 U0 0 0 S0 0 B0 S0 B0 0 0 3 0 o e o YO o o o to o s oottt oo oo ots

PO s et bt et bt ot et e ()
O NOUTA KN D]

NNV NN N TN Y

n
—

OOIICEIOSISIOICENINOIEICIDOOES OO0 SICO®
NN NN NN NN NN
3 63 63 63 03 63 N3 NI F 1O NS 1S
UIRWN—~ SN LI

e O e e l  d ad d add

738

SINGRT

SRC

2000808
184431
601672
205433
205408
125613

601676
205374
09054080
7412080
621665

145466
205652
va3vr?
865627
220011
740031
845410
220011
184700
845427
220011
184700
845431
220011
845414
845601
045506
08455180
0845500
285579
740031
741200
285266
740831
845475
205471
742030
505636
545637
225542
0845476

SRC

WD B XD VDD OO VB O DD OO D DO MDD DO DWW MWOOWD

SINGRT

Ve

/

7 sunggufins_cuscxs CONTENTS OF x{i Efc, AGAINST
7 ROU . ERROR EXIT 1S TO LABEL BAD 1

7/

7 OVERLAP. UNP
DZM  SEGI

LAC
RAC
DACk
LACxk
TCA
DAC
LACx
JMS
DAC
LACX
JMS
DAC
LAC*
DAC
DAC
DAC
DAC
DAC
LAC
TCAR
SNA
LAC
TCA

SINGRT

78ii2y

SUBROUTI

NE UNPCK1

AD

/CHECK FOR OVERLAP.

/SEGMENT OF ROUTE 2

UNPCK1

(BUFF1

~ZERO PAD CODE?
WIDTH1 ¥YES

ENDI
L1IBI

(3

2
LAYNO

Lav1

7atliar

N RUTCHK

NNNNNNANN

{HOLE OF ROUTE1 AGAINST

ACK AND CHECK ROUTE | SEGMENT ﬁY SEGMENT
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Pi73r R 445466 R sﬁgi
1740 R 445412 g ; g -
Bir4l R 2a54§ ] K ND
01742 R 723¢82 n -26
B1743 R 740000 A

P1744 R 682077 R JMP gng 5
P1745 R 205572 R LAC PADPAS
1746 R 741000 A gKP 5
P174” R 601753 R MP  DOPADS
1758 R 20554% R LAC ALSING
P17S] R 740208 A 82

01752 R 682077 R JMP  ON2
B1753 R 104623 R DOPADS JMS ORt
1754 R 601761 R JMp L+
91755 R 885427 R .DsSA  Xi
91756 R 805430 R .DSA ge.
91757 R 885475 R .D8A  ENDI
P1768 R 995471 R DSA LIBI
1761 R 295475 R LAC END1
P1762 R 045477 R DAC END2
81763 R 749031 A TCA

P1764 R 845366 R DAC WIDTHI
P1765 R 285476 R LAC LAYl
81766 R 245414 R DAC SIDE1
B1767 R #45%19 R DAC NLAY2
21778 R 9845506 R DAC NLAY1
1771 R 945500 R DAC LAY2
@1772 R 445373 R 1S2 PADPS1
91773 R 182161 R JMS SEGSEG
91774 R 445573 R 1S2 PADPS1
21775 R 2056084 R LAC WIDSTR
P1776 R 845366 R DAC WIDTHI
21777 R 285573 R LAC PADPSI
92000 R 545645 R SAD (1
92081 R 602004 R JMP .43
92802 R 145573 R DZM pnnpgx
B2003 R 681224 R JMP  BADE
B2084 R 145573 R DZM PADPSI
02005 R 285601 R LAC STRSDE
P2006 R ©45506 R DAC NLAVY1
92007 R 945510 R DAC NLAY2
92018 R P45500 R DAC LAY2
02011 R 602877 R JMP ON2
P2B12 R 445419 R NSEG 192 CNTi
22013 R 602081 R JMP NSEG21
92814 R 285572 R LAC PADPAS
P2015 R 740200 A SZA

02016 R 6820822 R JMP  DOPAD2
92017 R 285545 R LAC ALSING
B2020 R 740209 A SZR

82021 R 621665 R JMPx  UNPCK1
P2022 R 621665 R DOPAD2 JIMPx UNPCKI



PAGE <26

1178
1171
1172
1173
1174
1175
1176
11v¢
1178
1179
1188
1181
1182
1183
1184
1185
1186
1187
1188
1189
11990
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1285
1286
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221

SINGRT

820823
020824
02025
82026
82027
82030
820831
82032
82833
092034
8208335
82036
282037
820408
82841
020842
82043
82844
082045
22046
82047
22050
82851
82052
92053
082854
02055
82056
82857
02060
82061
92062
92063
82064
0820865
820866
82867
020870
82er1
02872
82073
82074
2075
020876
2877
22100
82181
821082
82103
82104
92185
A2108

20 %0 20 0 20 0 70 20 YO Y S0 o PO 0 YO0 Y0 PO 23 Y0 YO Y0 23 S0 B0 20 S0 S0 B0 20 PO Y0 B0 PO Y0 o Y0 70 Y0 Y0 Y0 Y0 T8 U PO YO YO to Y YO T o O

SRC

723752
741100
62166%
7230826
045475
740031
045366
194623
6020848
285438
085427
805475
805472
2095500
045476
0845506
0845518
245414
445573
182161
445573
295604
045366
205572
545645
602057
145573
601224
145573
621665
285430
845427
205432
0845431
205500
0845476
285415
245414
845506
045510
845508
445466
205477
045475
220011
104700
8454309
2zeail
104700
0454322
205366
740831

D020 20 D 200 D 2o 20 SO YU I o U o S0 0 o 0 o S0 S0 S0 S0 20 S0 U o Y0 SO Do S o to S0 to e o o o o B s o D DD D

SINGRT

ON

RAC
SPA
JMPx

Lavl
NLAY1
NLAY2
SIDE1
PADPS1
SEGSEG
PADPS1
WIDSTR
WIDTHI
E?DPRS!

.+3
PADPSI
BADER
PADPS1
UNPCK1
LAC X2

NLAY2
LAYz
SEG1
END2
DAC

2
JMS  DSTTOU
Dac X2
LACx 11
JMS DSTTOU
DAC V2

LAC WIDTH1
TCA

AC ENDI
LACx 11 ~/GET NEXT POINT



PRGE 27

1222
1223
1224
1225
1226
1227
1228
1229
1230
1281
1232
1233
1234
1235
1236
1237
1238

1373

SINGRT SRC
02107 R 045477
82110 R aaaotl
92111 R 045418
P2112 R 545414
82113 R faelie
P2114 R 145477
g2118 R 145900
P2116 R 205419
92117 R 54565;
P2120 R 74100
p2121 R 602137
§2122 R 285571
§2123 R 740831
P2124 R 741200
#2125 R 205366
P2126 R 749031
82127 R 945477
92130 R 205472
P2131 R 742030
P2132 R 5085636
P2133 R 545637
92134 R 225542
92135 R 045500
92136 R 602157
82137 R 205411
92140 R 545654
p2141 R 602157
P2142 R 205572
P2143 R 742200
P2144 R 602157
92145 R 205475
P2146 R 740100
P2147 R 602157
92150 R 205501
e2i3] R 7409100
p2152 R 602157
§2153 R 205414
B2154 R 5454186
P2155 R 682157
P215¢ R 60012
82157 R 102161
P2160 R 602012

32070 20 28 20 0 D 2 8 D o 20 D Y0 2628 20 g 20 1 %0 20 D 2 28 D 2o D D o X5 D 20 3 0 %0 00 20 8 D

$INGRT

NNNNNNNNANN

s2ZERO Pn
WIDTHI

END2
L1B2

PADPAS

CHEKON
END1

CHEKON
END11

CHEKON
SIDE
21DE

JMP  NSEG

e e e o e s -~ -

D CODE
/YES

/PTH OR PAD

CHEKON
NSEG /DIFFERENT SIDES

chsnon JMS SEGSEG

SUBROUTINE SEGSEG

s st

NT nsnl st SEG
nscrnNG E FOR

ML b b kbrckES

THE FOLLONiNG FLAGS ARE RELEVANT!-

NNNNNANANN
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1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1381
13082
1383
1304
1385
1306
1307
1308
1389
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325

SINGRT

o o0 Y0 Y0 0 0 Y0 YO 20 0 0

SRC

0200000
104431
€p2166
05427

622161

285624
722000
735000
235523
875524
rasene
eg21vy
20855085
740200
682211
285366
740031
045505
205511
740200
92217

205655
845460
205656
P45461
205657
045602
235460
075461
ar5602
V25081
602226
285573
749200

20 D 0 %0 to i Yo 20 Yo o D

DD BB B0 B VOB DDV D O WD B D BOD B BD DO

SINGRT 7s1127

g gkﬁégg 25} ¥§ n? nh%cngggg ggﬁgs f #nb
2 BADPSI SET IF XI ETC REPRES ENTS

Ak e > o o o -~ —— _— — ] - o —

.DSA RECTZ

SNA ZQOVERLAP?

JMPx SEGSEG
7 SET UP OFFSET ENDS OF SEGMENT
7
/

LACx NDI1AD, X
DAC* NND!QD X

AXS
JMP 3
LAC NEND1

S2A ~THRQ’ HOLE?
JMP Ligg® ~NO
LAC WIDTHI

DAC NEND1 ~SET ENDI TO TRACK CODE
L1698 LAC NENDI1

82A ~THRO’ HOLE

JMP L2888 /NO

LAC WIDTH2

DAC NEND11 ~SET END11 TO TRACK CODE
L2008 CLX

LAC (X1

DAC STR1

DAC

GOING LACx* STR1.X
DACx STR2, X
DACx STR3, X

1
JMP  GOING
LAC PADPSI
SZA /PAD IN Xt ETC?



‘PHGE 29

1326
'1327
11328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1250
1351
1352

SINGRT

092235
02236
02237
P2249
22241
82242
P2243
02244
02245
92246
2247
02250
92251
@2252
92253
02254
02255
82256
02257
02260
02261
92262
02263
2264
P2265
82266
82267
p2270
p2271
02272
P2273
2274
02275
P2276
p2277
02300
92301
92392
92303
P2304
02305
923206
92307
02310
02311
§2312
92313
02314
P2315
P2316
p2317
92329

13 20 20 Y0 Y0 1 YO YO Y T T U0 PO Y0 PO 2 T BB U0 Y0 T B0 VO T Y b0 o 0 SO 0 0 0 S0 U0 g D0 Y YO Y0 B0 Yo T T T e B U B YO o 0 O

SRC

602276
205475
741300
602256
723rsS2
740180
602236
104006
60225
205
005437
805447
005366
25414

945511

WD BB BBV BB DD WD MO oD B oW B OO TSN o oD DD B

SINGRT 751127

NOTE ES

END1 ND CODE
1SNA /PRD CODE?
P NOTBl /NO

7YES
/nbce CONNECTOR?
NOTE1 ~YES
orrssr /DO OFFSET

. XYQ
.DSA XYl
.DSA  XNEW! .
.DSA  WIDTHI
.DSA SIDEI
LAC WIDTHI

TCR
DAC NEND1
NOTEl LAC END2
SNA

SPA!

JMP

ARC -

SMA

JMP  NOTE2
JMS OFFSET
JMP .46
.DSA Xyl
.DSA Xv2
.DSA XNEW2
.DSA  WIDTHI
.DSA SIDE!
LAC WIDTH!}
TCA

DAC NEND2

NOTE2 LAC PADPAS
$2A /PAD CHECKING?
JMP  NOTE4 /VES
LaC END1t
SPAISNA
JMP  NOTE3
RAC -26

JMP  NOTE3
JMS OFFSET

.DSA XY22
.DSR  X¥i1
.DSA  XNEWi1
.DSA  WIDTH2
.DSA  ZIDE1
LAC WIDTH2

TCA
DAC NEND11



PAGE 3® SINGRT SRC SINGRT 751127

1378 P2321 R 205503 R NOTE3 LAC END22

1379 82322 R 741309 g SPAISNA

1380 92323 R 602241 JMP  NOTE4

1381 P2324 R 723752 A AAC -26

1382 B2325 R 740180 A SMA

1383 P2326 R 602341 R JMP  NOTE4

1138¢ 02327 R 184906 R JMS OFFSET

1385 92330 R 602336 R JMP .46

1386 92331 R 805443 R .DSA  X¥i11

1387 22332 R 905444 R .DSR  Xv22

1388 92333 R 885454 R .DSR XNEW22

1389 02334 R 004757 R .DSR WIDTH2

1390 92335 R 905416 R .DSA Z2IDE1

1391 P2336 R 284757 R LAC WIDTH2

1392 92337 R 7400321 A TCA

1393 P2340 R 845513 R DAC NEND22

1394 92341 R 205632 R NOTE4 LAC (4

1395 92242 R 721009 A PAX

1396 92343 R 722000 A PAL o N
1397 82344 R 205572 R LAC PADPAS ~PAD CHECKING?
1398 02245 R 740200 A SZA

1399 92346 R 205624 R LAC (1@ ~VYES

1400 P2347 R 740200 A S2

1401 02350 R 722000 A PAL ~YES ‘

1482 92351 R 205573 R LAC PADPSt /X1 A PAD?
1403 92352 R 740200 A SZA

1404 P2353 R 735000 A CLX ~VYES ‘
1405 P2354 R 295545 R LAC ALSING ~ALL ROUTES CHECK?
1406 P2355 R 741200 A SNA

1487 02356 R 602362 R JMP  .+4 /NO

14088 P2357 R 735000 A CLX

1489 92360 R 205624 R LAC (19

1410 P2361 R 722000 A PAL

1411 P2362 R 725000 A AXS ©

1412 P2363 R 741000 A SKP

1413 P2364 R 6082373 R JMP  PADSTO

1414 P2365 R 235523 R LACx ND1AD, X

1415 82366 R 740300 A SZAISMA ~PAD? : , .
1416 P2367 R 235524 R LACk NND1AD,X ~YES. LOAD ALTERNATIVE END CODE.
1417 p2370 R 875523 R DACx ND1AD, X

1418 P2371 R 725002 A AXS 2

1419 02372 R 692365 R JMP  .-5

1420 92373 R 183120 R PADSTO JMS CHKEND

1421 p2374 R 692403 R JMP . +7

1422 P2375 R 995453 R .DSA  XNEWI1

1423 P2376 R 895447 R DSA  XNEWI

1424 82377 R 905450 R DSA XNE

1425 02400 R PO5366 R SA  WIDTH1

1426 92481 R 905414 R SA sxng1

1427 P2482 R 995511 R .DSA  NEND11

1428 92403 R 102344 R JMS ENDOF2

1429 02404 R 692419 R JMP . +4



AGE 31 SINGRT SRC SINGRT 7sii27
1430 02405 R 985453 R *ﬂ ;‘mmﬂ
1431 #2496 R 985511 R "DBA  NEND
1432 82407 R 805424 R .DSA MODST
11433 92419 R 205501 R LAC ENDI1
1434 P2411 R 545511 R SAD gsnnxi
11435 P2412 R 602438 R JMP, POINTR
J1436 @2413 R 102120 R PADSKP JMS CHKEND
1437 2414 R €82423 R JMP . +7
1438 02415 R 895443 R Xy1{
1439 P2416 R 095447 R
1449 92417 R 995450 R
1441 82420 R PB5366 R
1442 @2421 R 995414 R
1443 P2422 R 885501 R
1444 P2423 R 182544 R
1445 P2424 R 602430 R
1446 P2425 R 905442 R
1447 82426 R 985501 R
1448 P2427 R 805424 R .DSA MODST
1449 P2430 R 183139 R POINTR JMS CHKEND
1450 P2431 R 682440 R JMP .47
1451 92432 R 995454 R .DSA  XNEW22
1452 P2433 R 905447 R .DSA  XNEWI
1 P2434 R 885450 R DSA XNEW2
1454 @2435 R 005366 R DSA WIDTHI
1455 B2436 R 885414 R DSA SIDE!
14%6 @2437 R 985513 R DSA NEND22
1337 92449 R 102544 R JMS  ENDOF2
1458 @2441 R 682445 R JMP . +4
1459 92442 R 225454 R DSA XNEW22
1468 P2443 R 905513 R DSA NEND22
1§61t §2444 R PP5424 R .DSA MODST
1362 92445 R 205503 R LAC END22
1463 82446 R 545512 R SAD NEND22
1464 P2447 R 602465 R JMP  POINR2
1465 #2450 R 183130 R PADSK1 JMS CHKEND
1466 P2451 R 602460 R JMP .47
1467 @2452 R PB5444 R .DSA  xv2
1468 02453 R 205447 R DSA  XNEW1
1469 @2454 R 905458 R DSA XNEW2
1470 92455 R 985266 R DSA WIDTHI
1471 P2456 R PB5414 R .DSA SIDE1
1472 p2457 R 205503 R .DSA END22
1473 P2460 R 102544 R JMS  ENDOF2
1474 P2461 R 682465 R JMP . +4
1475 P2462 R PBS5444 R DSA Xv22
1476 P2463 R BP5503 R .DSA END22
1477 P2464 R 005424 R DSA MODST
1478 D2465 R 192130 R POINR2 JMS  CHKEND
1479 P246€6 R 692475 R JMP . +7
1480 P2467 R 805447 R .DSA  XNEW!1
1481 P2470 R §P5453 R .DSA  XNEWI11



PAGE
[‘:482
1483

1484
1485
1486
1487
1488
1489
1498
1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
15681
1502
1503
1504
15085
1586
1587
1508
1569
15180
1511
1512
1513
1514
1315
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525

32

SINGRT

82471
2472
B2473
92474
092475
02476
024ry
282500
22501
2502
292503
22504
82585
82506
gaser
082519
2511
Basie
22513
82514
02515
82516
82517
82520
82521
g2522
02523
82524
82525
22526
82527
82530
92531
82532
82533
02534
82535
082536
22537
82540
82541
82542
02543

o0 70 70 20 Y0 B0 U0 0 U0 S0 U0 3 S0 S0 PO 0 V0 Y0 20 0 0 B0 T B0 B0 U0 S0 B0 S0 B0 D0 D0 2 0 S0 0 PO VO Y 0 T v

SRC

085454
804757
085416
005505
205475
545505
602510
193130
602510
0203437
8085453
805454
004757
aR5416
005475
183138
602520
295458
08085453
885454
004757
005416
905587
205477
545587
602533
103130
602533
005448
005453
005454
204757
0805416
005477
205416
741200
682542
205414
41200
602542
545416
103604
622161

20 %0 %0 0 D 20 s D 20 20 Y0 X 20 0 U0 S0 U0 U8 S0 U0 YO 20 S0 S0 Yo B0 Do B0 o0 D S B YO P PO T U0 YO DO o U e

.DSA ENDI
POINRZ JMS CHKEND
JMP +7

.DSA  XNEW2
.DSA  XNEW11
.DSA XNEW22
.DSA  WIDTH2

.DSA  XNEW22
.DSA  WIDTH2
.DSA ZIDEI

END2
POINRT LAC ZIDE!
SNA

JMP  XVER
LAC SIDEl

JMP  XVER

SAD ZIDE1
XVER JMS_ XOVER

JMPx SEGSEG

.EJECT



RGE 33

1526
1527
1528
1529
1536
1531
11532
11533
‘1534
1535
1536
1537
1538
1539
15480
1541
1542
1543
1345
1g46

SINGRT SRC
82544 R 080000
02545 R 125617
082546 R 6082552
02547 R B0BA0G
92359 R 000000
82551 R 000B00
82552 R 222551
82553 R 545637
B2554 R 6082611
82555 R 740100
82556 R 602562
82957 R 205475
02560 R 741100
92561 R 602574
82562 R 102651
82563 R 62572
82564 R 482550
82565 R BBYS05
82566 R 90541€
82567 R 905414
82570 R 402547
82571 R 005447
B2572 R 741208
82573 R 601510
082574 R 205475
82575 R 545505
B257¢ R 682611
82577 R 102651
82680 R 602607
02681 R 402550
02682 R 805475
02603 g 285416

205414

23 %0 0 20 20 20 76 20 26 20 D 20 Y0 26 20 0 %8 20 20 0 D %0 o B o %0 0 DD D oinD

SINGRT 751127

!
!

\\\\\\\\\\\\\\\\\\\

SUBROUTINE ENDOEF2
CALL ENDOF2(x, END, MODE)

15 END. boxnr OF SEGMENT of, RoUTE 2
gﬂ END CODE nr THH% END bo?H*
moos S ENTRY M

THB sunnouf:nz cngcxs AN EN g
n s ? (OFFSE on OT SE>

FIRS MEND OF sse 1S s¥
END2 op SEG onnv xs ED.
THE END IS TESTED AGAINST A
NOT TRGCK ENDS

--1

L ENDS NH CH ARE

NNN NN NN NNNNNNNNNANANY

MOD
SAD (2 ~END 2 ONLY?
JMP  NOOFF ~VES

JMP  NOOFF2
LAC ENDI

JMP  NOOFF1
NOQFF2 JgS SCAN

.4
.DSA ENDCOD | 4000080
. NEND1
.DSA 2IDEl
. SIDE1
.DSA PTAD | 400000
XNEW]
JMP  BAD
NOOFF! LAC,  ENDI
NEND1
NOOFF
ALL1 JMS scaN
JMP L+
g OD ! 490080
2
S

1371 102 ]
P



PAGE 34 SINGRT SRC SINGRT 751127

1578 82605 R 482547 R .DsA PTnD!4aaaaa

1579 92688 R PO5437 R .nsn %y

1580 82607 R 741200 A

Y1581 92610 R 601510 R JMP BAD

1582 @2611 R 222551 R NOOFF LACx MOD

1583 92612 R 545645 R SAD (1 /END | ONLY?

1584 92613 R 622544 R JMP* ENDOF2 /YES

1583 #2614 R 740100 A

1386 82615 R 602621 R JMP NOOFF4

1587 B2616 R 285477 R LAC END2

1588 82617 R 741108 A SPA

1589 P2620 R 602633 R JMP  NOOFF3

1590 2621 R 192651 R NOOFF4 JMS SCAN

1591 p2622 R 692631 R JMP .47

1592 P2623 R 482558 R .DSA ENDCOD ! 420000

1593 P2624 R PPS507 R .Dsn ngna

1594 p2625 R BA5418 R .D8A 2{ Ex

1595 P2626 R PBS414 R .DSA SIDEL

1596 P2627 R 482547 R .DSA PTAD 400000

1597 P2630 R PB5450 R .DSA  XNEW2

1598 P2631 R 741202 A SNA

1599 82632 R 601510 R JMP  BAD

1600 82633 R 2053083 R FF3 LAC END22

1681 P2634 R 545587 R SAD NEND2

1602 22635 R 622544 R JMP* ENDOF2

1603 P2636 R 192651 R A &a JMS  SCAN

1684 02637 R 602646 R +7

1605 P2642 R 482550 R .DSA ENDCOD ! 400908

1606 p2641 R VP5477 R .DSA END2

16087 p2642 R 9B5416 R .DSA  ZIDE1

1608 P2643 R 905414 R .DSA SIDE|

1689 P2644 R 402547 R .DSA PTAD | 402000

1610 P2645 R PA5440 R .DSA  xv2

1611 P2646 R 741200 A SNA

1612 B2647 R 601518 R JMP  BAD

1613 P2650 R 622544 R JMPx  ENDOF2

1614 /

1615 V4

1616 e

1617 /s

1618 s SUBROUTINE SCAN

1619 /

1620 s CALL 1S JMS SCAN

1621 / JMP .47

1622 ’ DSA CODE OF Enb i
1623 s DSA CODE OF END 2, .
1624 v DSA LAYER NO OF SEGMENT |
1625 ’ DSA LAYER NO OF SEGMENT 2
i / R
1628 ; ON EXIT ACC 1S CLEAR IF tOLanOH, SET

1629 IF 0.K

NNNNNNNNNYNNNNNN
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1638
1631
1632

SINGRT

02651
92652
B2653
826354
82655
82656
82657
D260
82661
92662
02663
82664
82665
02666
paeev
92670
fg2eri
82672
82673
02674
2875
82676
82677
Baven
82701
p2702
e2re3
B2ve4
82785
82706
p2vav
82710
82711
aavia
82713
pavi4
82715
garie
Bari1e
Bar2e
faral
garaa
Bava3
82724
B2ras
B2r2e
earar
par3e
282731
Bar3a
a2733

R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R

SRC

L)
125617

042676
653122
740000
045516
641002
045515
205637
vz21090
232660
748831
372661
v41188
7408031
7440090
842714
653122
7400800
345516
845516
641002
744000
345515
745400
445516
740000
740031
245515
205516
740001
741400
7400830
A45516

TODD VDO OB DD B OO D DD ID D OO D WD DO Do BB ODODITIDIDODOMD

——— e e o e WP . o o . e e e o e o

751127

LtACx 51D

.2

TOP1
BOT!
2

x1AD, X
X2AD, X

/CODE OF END 1
/CODE OF END 2
/LAYER OF ssc i

/LAYER OF

/FIRST ¥ VALUE
/SECOND X VALUE

/SQUARE
/STORE

/FIRST ¥ VALUE
/SECOND ¥ VALUE

/SQUARE

/ADD MOST S1G BiTS OF
7 (X1-%2) k2 + (Y1 -2 ) kK2

~ADD LEAST S1G BIT
/OVERF

/YES

LOW rnom LEAST S1G BITS
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1682
1683
1684
1685
1686
1687

g

1733

PAGF 37

830811

03013
83014
83015
23016
3017

[>3
ro
-~
-]
(4.1 .
20 %0 50 %0 20 20 S0 S0 U0 DU U0 S0 2 T S SO e 33 20 T D0 0 S0 B0 S0 0 B0 Y8 U 50 o S0 S0 S0 B S0 0 Y0 0 U8 V0 S0 YO T T 0 O 00 O U Y U

SINGRT

SRC

145412
14557§
222654
740100

603002
205576
741200
445412
545637
741000
60830924

SRC

oD %D 0D M D D 0% 678 0 %0 0 0 U5 8 s D 2o D 650 %0 20 D o D D %0 0 50 0 %0 o o 20 8 20 2 Yo D o D0

SINGRT
DZM
zM

S INGRT

PS1127
g?ﬁcLﬁ
ND 1 /cgne, oF rénst END
/PTH OR Pab 7
CONTH /YES

s1z1
SIZER ~GET TRACK WIDTH

.45
TRAKAD

5121 /STORE WIDTH

LACkx ND2 ~/CODE OF SECOND END
/PTH OR PAD ?
CONT2 /VES

Siza
SIZER /GET TRACK WIDTH
+

Siza /STORE WIDTH

CONTM2
LAC SINGL

CNT
2

.45

751127



243185

L “
70 D B D 260 D 20 20 20 20 20 28 2 D> 26 D 20 B 50 20 20 20 20 20 20 U0 U0 6 20 50 2O 20 20 B I3 2 2 90k 28 50 20 26 15 20 20 90 00 B 0

r"

r-J
[ 12 o
-
l-4= o
Gt

-
o
*
_SB3Gw
OXNEY
&
z3
o

2-

T3 /Pi“ oR pdb ?
st2  ,GET bnn BtaMETER

2 ND}!AGBB@B

stz
CONT3 LACx ND2

SPaA

JMP cowm

DAC g

gng nnstz /GET PAD 2 DIAMETER
ND%!4aaaaa

a-g 203
% Do
UN

RaggREaETIng

/PTH OR PAD ?

A Siz2
ng 31223 /FIND SPACEX2
" TRAKAD
A (1P
CNT
(19
siz1
1 s1z2
TAD MAXDST

SPA!SNA
JQP GOOD1

TCA
TAD MAXDST
DAC MAXDST .
GOODI LAC CNT
SAD*x LAYNO ~ALL LAYERS CHECKED?
JMP  GOOD2E AYES
152 CNT ~BUMP TO NEXT LAYER
LAC SINGL.
S2A /sxggLs LAYER?

gm; /YES
M UP?
00D3 LAC MAXDST
RARICLL
S2LICLL
1AC
bac .+2
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1786
1787
1788
1789
1790
1791
2z
5
1798
1796
1797
1798
1799
1800
1801
1802
1883
1894
1885
1886

SINGRT SRC
23184 R 853 %8
3185 R ?4? 9
316 R 34351¢
83187 R 845320
83118 R 641002
53{11 R 744008
83112 R 345319
83113 R 652000
3114 R 205520
83115 R 741400
83116 R 740030
83117 R 741100
83128 R 603126
#3121 R 750200
83122 R 62265)
83123 R 641002
83124 R 750280
83125 R 622651
83126 R 750030
83127 R 622651

BDODDWD VDD D BT BDIDOBED

SINGRT

TAD BOT1
LAC TOP2

SPA

JMP  GOOD2
SZAlCLA
JMPx  SCAN

. JMPx  SCAN
GOOD2 CLAIIAC
JMPx  SCAN

.EJECT

781127
/FORM PERMiSSABLE biStANCE SqUARED
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1007 A ?A ------------- -- ,

1 bl ) ¢ /

igo2 y! UbRoUTINE CHKEND 7
/7 \ . i it Cogt 7/

1811 s cAatt chtnn(sND,sscsﬂoi,stG:Nbe,fkhkgrb,sgb /

1615 g/ , ENDCOD) %

\ /

1§14 s END GIVES THE COORDINATES OF THE END BEING CHECK-/

1815 / y

1816 ; szeznbi Ann 2 GIVE THE ENDS b Tht SEGEENT ”

131? ’ GAINS CH THE EN ts BEL ?Hsc Y

1818 , Tﬂ wan 19 THE CODE +¥ gx v

1819 ’ 1S THE LAY conrnxuxnc y

1820 / ENDCODE GIVES D CODE ASSOC TED WITH THE -

1821 ’ POINT BEING CHECKED ’

1822 7 /

1823 o e e 4

1824 93130 R 009200 A CHKEND @

1825 P3131 R 125617 E JMSx .DA

1826 83132 R 603141 R JMP .47

1827 93133 R 202QR0 A ONEPT

1828 83134 R PPOBRR A TWOPT

1829 83135 R 000000 A TWOPT2

1839 #3136 R 900220 A TRAKWD

1821 93137 R 200208 A sID

1 § P3140 R 200002 A ENDCD

1 @3141 R 777777 R LAl

1824 P3142 R 845424 R DAC MODST /SET DEFAULT MODE FOR ENDOF 2 .

1835 ~ REFER TO DOCUMENTATION FOR DEFINITIONS OF A.C.B ETC.

1836 # FIND A SQUARED

1837 P3143 R 285637 R ENDSRT LAC (2

1838 93144 R 721000 A PAX

1829 @3145 R 223135 R LACx TWOPT2

1849 P3146 R 740031 A TCA

1841 P3147 R 363133 R TADX ONEPT

1842 #3150 R 045428 R DAC CHX

1843 #3151 R 233135 R LACk TWOPTZ, X

1844 P3152 R 740831 A TCA

1845 P3153 R 273133 R TAD* ONEPT, X

1§46 93154 R 845421 R DAC CHY

1847 @3155 R 193555 R JMS LENGTH

1848 93156 R 603162 R JMP .42

1§49 P2157 R 995429 R nsn CHX

1850 p3160 R 740001 A CMA ~NEGATE AND STORE

1851 83161 R 945528 R DAC TOP2

1§52 93162 R 641002 A LACQ

1853 P3163 R 744000 A CLL

1854 83164 R 748031 A TCA

1855 P3165 R 045517 R DAC BOT2

1856 P3166 R 741400 A szL

1857 P3167 R 445520 R 1S2  TOP2

1858 93178 R 740000 A NOP



PAGE 48 SINGRT SRC SINGRT 751127

1859 / MOVE ORIGIN TO TWOPT. NEW COORDS ?5 f¥ico
1860 7 (CHX,CHYY, OTHER END OF LINE GOES INTO Nx,
1861 #3171 R 205637 R LAC (2

1862 @3172 R 721000 A PAX

1863 P3173 R 222134 R LACX TWOPT

1864 @2174 R 740031 A TCA

1865 #3175 R 945364 R DAC STR

1866 83176 R 363133 R TaDx ONEPT

1867 @3177 R 945420 R DAC CHX

1868 @3200 R 205364 R LAC STR

1869 P3281 R 363135 R TADX  TWOPT2

1870 93282 R 945422 R DAC LINX

1871 P3203 R 233134 R LACk TWOPT, X

1872 93204 R 749831 A TCA

1873 P32085 R 945264 R DAC STR

1874 P3206 R 373133 R TAD* ONEPT, X

1875 @3207 R 945421 R DAC CHY

1876 P3219 R 205264 R LAC STR

1877 #3211 R 373135 R TAD* TWOPT2, X

1878 93212 R p45423 R DAC LINY

1879 P3213 R 748200 A SzA

1880 B3214 R 6032208 R IJMP . +4

1881 P3215 R 205422 R LAC LINX

1882 p3216 R 741200 A SNA

1883 93217 R 623130 R JMPx CHKEND ~LINE ZERO LENGTH
1884 ~ FIND B SQUARED

1885 P3220 R 103555 R JMS  LENGTH

1886 03221 R 693223 R JMP 42

1887 p3222 R 995420 R .DSA CHX

1888 §3223 R 345520 R TAD TOP2 ~ADD -A%A AND STORE
1889 p3224 R 945520 R DAC TOP2 ~IN TOP2, BOT2
1890 P3225 R 641002 A LACQ

1891 #3226 R 744000 A CLL

1892 @3227 R 345517 R TAD BOT2

1893 93230 R P45517 R DAC BOT2

1894 P3221 R 741400 A szL

1895 P3222 R 445520 R 152 ToP2

1896 §32332 R 740000 A NOP

1897 7 FIND C SQUARED

1898 P3234 R 183555 R JMS LENGTH

1899 @3235 R 603237 R IJMP .42

1968 #3236 R PB5422 R .DSA LINX

1801 93227 R 945425 R DAC CTOP ~FORM (-A%A+B*B)+CHC AND STORE CxC
1082 p3242 R 345520 R TAD TOP2

1993 P3241 R P45516 R DAC TOPI

1904 93242 R 641002 A LACO

19085 P3243 R 945426 R DAC CBOT

1906 93244 R 744908 A CLL

1907 P3245 R 345517 R TAD BOT2

1988 @3246 R 741400 A szL

1989 #3247 R 445516 R 1SZ  TOP!

1910 n3250 R r40008 A NOP
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1911 83251 R 285516 R ¢ ToP{ L ;

1912 93252 R 741100 A HB POINT OFF END ONE OF ske?
1913 03253 R 683547 R ENDOUT ~VES

1914 93254 R 285517 R LAC BOT2 /FORM - (-AxA+BKB)+CKC
1915 83255 R 744000 A CLL

1916 93256 R 7480321 A TCA

1917 P3257 R 741490 A sZL

11918 93260 R 445425 R 1S2 CTOP

1919 P3261 R 740000 A

1920 §3262 R 744900 A

1921 93263 R 345426 R CBOT

1922 93264 R 741400 A

1923 §3265 R 445425 R CTOP

1924 §3266 R 740800 A

1925 93267 R 205520 R TOP2

1926 93270 R 742001 A

1927 83271 R 345425 R CTOP

1928 #3272 R 741100 A /POINT OFF END TWO OF SEGMENT?
1929 93273 R 683552 R END20T ~YES

1930 ’ DISTAHCE FROM (X,Y) TO LINE AX+BY+Cad 1§
1931 7 AX+BY+C/SGRT(AXA+BXB) . NOW FORM TOP PART
1932 7/ WHICH TAKES THE FORM LINYXCKX-L INXKCKY
1933 P3274 R 192660 R JMS DISTPL ~FORM L INYXCHX-L INXKCHY
1934 93275 R 205423 R LAC LINY

1935 P3276 R 205420 R LAC CHX

1936 @3277 R 285422 R LAC LINX

1937 83300 R 205421 R LAC CHY

1938 93301 R 945520 R DAC TOP2

1939 93392 R 641002 A LACQ

1349 83393 R 45517 R DAC BOT2

1 93394 R 285528 R LAC TOP2 ~TAKE MODULUS

1942 93395 R 740108 A SMA

1943 83306 R 603320 R JMP RBRB

1944 93397 R 740001 A cha

1945 83319 R D45520 R DAC TOP2

1946 93311 R 205517 R LAC BOT2

1847 83312 R 744000 A CLL

1848 833132 R 749031 A TCA

1949 93314 R 945517 R DAC BOT2

1950 93315 R 741400 A sZ2L

1951 93316 R 445520 R 1S2 TOP2

1952 93317 R 740000 A NOP

1953 ~ FORM THE RESULT JUST FOUND DIVIDED By THE
1954 ~ PERMISIBLE DISTANCE.

1955 93320 R 750030 A RBRB CLA!IAC

1956 93321 R 721000 A PAX

1957 @3322 R 145561 R DZM LAY#

1958 23323 R 145577 R DZM SINGSD#

1959 93324 R 222137 R LACx SID

1960 P3325 R 741200 A SNA ~ALL SIDES?

1961 93326 R 603331 R IMP .43 YES

1962 P3327 R 445577 R 152 SINGSD



PHGE A2 SINGRT SRC  SINGRT 7si127

51963 93330 R 045561 R pac Lg?
1964 P323] R 233140 R LACx ENDCD, X
l1965 03332 R 741200 A SNA ~ALL SIDES?
1966 93333 R 693336 R IMP .43 SVES
1967 03334 R 445577 R 182 SINGSD
1968 93335 R 045561 R DAC LAY
1969 03335 R 205577 R LAC SINGSD
1970 D3337 R 741200 A SNR ~/ALL SIDES?
1971 83340 R 445561 R 182 LAY /VYES
1972 83341 R 545837 R SAD (2 ~BOTH SINGLE SiDES?
1973 B3342 R 741000 A SKP ~/VYES
1974 933243 R 603350 R JMP .45 ~/NO
1975 93344 R 205561 R LAC LAYy ‘
1976 P33245 R 563137 R SADx SID TWO SINGLE SIDES DIFFERENT?
1977 P3346 R 7410890 A SKP /NO
1978 B33247 R 623138 R JMPx CHKEND ~YES
1979 93350 R 205668 R LAC (3777?77
1980 93351 R 843466 R pAaC DISTER
1981 ) 93352 R 143515 R PGR DZM DIST
1982 . 83353 R 223136 R LACx TRAKWD

34 93354 R v411008 A SPA

'-,- 93355 R 683365 R JMP PGQRS

1985 P3356¢ R 194128 R JMS SIZER s/FIND TRACK WIDTH
1986 83357 R 603364 R JMP .45
1987 3360 R B5540 R .DSA TRAKAD
1988 93361 R 00%624 R .DSA (10
1989 93362 R 005561 R .DSA LAY
1990 93363 R 483136 R .DsnA AKWD | 4000080
1991 93364 R 843515 R DAC DIST -SAVE TRACK WIDTH
1992 93365 R 184128 R PGRS JMS SIZER FIND SPACE
1993 93366 R 683373 R JMP .45
1994 93367 R 205548 R .DSA TRAKAD
1995 93370 R 985624 R .DSA (v
1996 23371 R 005561 R .DSA LAY
1997 93372 R 085624 R .DSA (18
1998 93373 R 343515 R TAD DIST ~ADD TRACK WIDTH .
1999 83374 R 843515 R DAC DIST /SAVE TRACK WIDTH PLUS SPACE
2000 3378 R 777776 A LAW =2
2001 93376 R 045460 R DAC STRI
2002 93377 R 223140 R LAC* ENDCD
2003 93480 R 845461 R DAC STR2
2084 83401 R 741100 A SPA /PAD
2805 93482 R 603412 R JMP TRQKND /TRACK END
2006 034932 R 104706 R RST JMS PADSIZ /GET PAD S1Z2E
2087 93484 R 603418 R JMP .44
2 93485 R 9@S461 R .DSA STR2
2 03406 R 0RS561 R .DSA LAY
2810 83407 R 905264 R .DSA STR
2011 83410 R 205364 R iac sTR
20812 932411 R 603422 R JMP  PAD
2013 03412 R 740031 A TRAKND TCA
2014 P3413 R 49364 R DAC STR



lPﬂGE 43 SINGRT SRC SINGRT 781127

83414 R 184120 R sizefRET TRACK WiptH
83415 R 603422 R +g

83416 R 905548 R

83417 R 905624 R i

sEigmml o W

03422 R 242515 R pnn Tng Tﬁisr ~ADD REST oF SEPERATION
93422 R 94351% R

03424 R 445469 R tsz STR1

93425 R 741008 A SKP

93426 R 603434 R JMP .48

93427 R 223126 R LACK  TRAKWD

83420 R 749031 A TCA

93431 R 045461 R nnc STR2

#3432 R 740200 A SMA 1S2A

93433 R 603403 R JMP RST

83434 R 202515 R LAC

093435 R 744929 A CLLanR /FIND SEPERATION
#3426 R 741400 A szZL

83437 R 740030 A IAC ~/ROUND UP IF NECESSARY
93440 R 748031 A TCA

93441 R 343466 R TAD DISTER

93442 R 741300 A SPAISNA

93443 R 603447 R JMP  .+4

83444 R 740031 A TCA

93445 R 343466 R TAD DISTER

P3446 R B43466 R DAC DISTER

93447 R 205577 R LAC SINGSD

P3450 R 749200 A SzA SINGLE SIDE?

83451 R 603457 R JMP CARRY ~VYES

93452 R 205561 R LAC LAY

93453 R 565542 R SADx LAYNO ~FINAL LAYER?
83454 R 603457 R JMP  CARRY

93455 R 445561 R 1S2 LAY

93456 R 603352 R Jgp PGR

83457 R 203466 R CARRY LAC DISTER

93468 R 843515 R DAC DIST

@3461 R 285517 R LAC BOT2

93462 R 652000 A LM@

83463 R 205520 R Lgc TOP2

83464 R 744008 A

P3465 R 640323 A

P3466 R PPORAD A DISTER

@3467 R 741490 A S2L /ovsanou?

93470 R 603948 R JMP  Xy2

83471 R 845375 R DAC REMDER /sTons REMAINDER
83472 R 641002 A LACG

93473 R 741100 A spn

93474 R 603548 R JMP  Xy2

93475 R 043512 R DAC RESLT /STORE QUOTIENT
83476 R 943581 R DRC .+3

P3477 R 744000 A CLL




SINGRT SRC SINGRT 751127

23500 R 653122 A MUL ~FORM RESULT SquURRED
#3501 R 740000 A NOP

83502 R 045516 R DAC TOP!

23593 R 641002 A

P3504 R 045515 R DAC BOT1.

@3585 R 205575 R LAC REMDER#+

@3586 R 744008 A CLL

23587 R 748010 A RAL

23518 R 744000 A CLL , N .
#3511 R 653122 R MUL ~FORM RESULT*REMAINDER
P3512 R 20ABRA A RESLT

P3513 R 744900 A CLL

83514 R 648322 A DIV

23515 R 000280 A DIST

#3516 R 750000 A CLA L
83517 R 193742 R JMS ADDER ~ADD RESULT SQUARED
p3520 R 740001 A CMA NEGATE AND STORE

93521 R 045520 R ppc  top2

P3522 R 744000 A CLL

93523 R 641002 A 1ACG

P3524 R 740031 A TCA

83525 R 045517 R bac BoOT2

93526 R 741400 A s2L

P3527 R 445520 R 1Sz TOP2

93530 R 740000 A NOP

#3531 R 1935%5 R JMS LENGTH

P3532 R 603534 R JMP .42

93533 R 005422 R .DSA  LINX

3534 R 345520 R TAD TOP2

93535 R 845516 R pac ToP1

83536 R 641002 A Lace

83537 R 744008 A CLL

23540 R 345%17 R TAD BOT2

83541 R 285516 R LAC TOP1

93542 R 741490 A s2L

83543 R 740038 A 1AC

93544 R 740100 A SMA

93545 R 601519 R JMP  BAD

93546 R 623130 R X¥YZ JMPx CHKEND \
93547 R 205645 R ENDOUT LAC 1 ~/SET MODE FOR ENDOF2
83550 R 945424 R DAC MODST

83551 R 623130 R JMPx  CHKEND

93852 R 205637 R END20T LAC (2 SET MODE FOR ENDOF2
93553 R B45424 R DAC MODST

22554 R 623138 R JMPx  CHKEND

SUBROUTINE LENGTH

2l
2}
21
21
2\
21
21
21
21

P e s G Pt P s P G

ONONHANN—O

NN \'\ NNN
|
|
]
|
|
|
|
}
!
|
[}
}
|
|
]
'
[}
|
]
|
1}
]
1
}
]
|
|
|
4
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SINGRT

83555
83556
83557
03560
83561
83562
83563
83564
83565
83566
83567
83578
83571
83572
83573
83574
03575
83576
83577
0836008
83601
o3e0R
#3603

70 8 %0 70 Y0 Yo d YO PO YO Yo 20 YO O 0 Y0 U0 tO YO tO Y0 YO YO

SRC

000008
125617
603561
200800
735000
205637
722000
233560
741100
748031
744800
843572
653122
740080
725001
741000
603602
845516
6418082
845515

103742
623555

7siia?

Nb m&hcm OF A LINE FhoM thE okictd

SINGR

7 ;s cALL LBNGTH(Xi)
/ RSUL IN AC. M
LENGTH ©

JMSx .DA

JMP +
PTI1

CLX

Lac (2

PAL .
BACK LACx PTi{1,%

SPA

TCA

CLL

DAC .42

MUL ~SQUARE

NOP

AXS 1 ~FINISHED?

SKP  /NO

JMP ENDON ~YES

DAC TOP1

L o

MP BRCK /60 AND GET Y’ tBuT1oN
EN% gg ?BDER /ADD V' S B??N¥g g?f

NG
EJECT



Y
o]
)
[y}

fg

ugunaning

SINGRT SRC
83604 R 8000888
83685 R 285443
93606 R 740831
83687 R 845364
93618 R 285445
23611 R 740031
3612 R 845460
83613 R 183755
23614 R 103660
83615 R 205444
B3616 R 285441
93617 R 285437
83620 R 2085446
83621 R 045609
83622 R 103669
83623 R 205444
93624 R 285442
083625 R 205449
03626 R 2085446
83627 R 245605
03630 R v40100
83631 R 623604
083632 R 205437
83633 R 740031
23634 R 045364
093635 R 205441
83636 R 740031
83637 R 845460
03648 R 183755
03641 R 193668
083642 R 205449
83642 R 205445
83644 R 205443
03645 R 205442
03646 R 045605
83647 R 103660
03650 R 205448
B3651 R 205446
03652 R 205444
93653 R 285442

050 20 2 23 20 A0 X o B e B o D o Do o D Y0 Mo B o B o o o o oo Do oD oD

SINGRT 751127

f o e e e e e o e i e - -
7/ Ve
/ SUBROUTINE XOVER /
7/ . . ) Ve .
# THE SUBROUTINE CHECKS THE LINES IN in,xva ETC. fOR CROSS ~
~ OVERS, IF THERE IS CROSS OVER EXIT 1S Y
~ MADE TO LABEL BAD IN SUBROUTINE RUTCHK, Y
~ NORMAL EXIT OTHERWISE. ’
7 THE ORIGIN OF THE POINTS 1S SHIFTED BY THE  ~
~ SUBROUTINE. ,
Ve v
Y et /
XOVER 8
IN%ER LAC XY11 ~SET UP FOR CALL OF SHIFT
DAC STR
Lac  vyil
TCA
DAC STRI1

JMS  SHIFT. /SHIFT ORIGIN TO (Xi1,¥il) :

JMS DISTPL FIND DISTANCE FROM LINE TO (X1,VY1)
LAC Xv22

LAC ¥¥l

LAC Xvl

LAC ‘vya22

DAC X1DST# STORE DISTANCE

JMS  DISTPL ~FIND DISTANCE FROM LINE TO (X2,Y2)
LAC Xva2

LAC ‘Yyv2

LAC Xvy2

LAC ‘vvee

XOR X1DST

JMP%  XOVER ~POINTS ON SAME SIDE- NO CROSSOVER
LAC XYl /SET UP FOR CALL OF SHIFT

DAC STR
LAC ¥¥1

DAC STRI

JMS SHIFT ~REDUCE ORIGIN TO (X1, Y1) ,
JMS DISTPL ~FIND DISTANCE FROM LINE TO (X11,v1{)
LAC Xv2

Lac  Yyii

LAC Xvit

Lac  vya2

DAC XIDST ~STORE
JMS  DISTPL ~FIND
LAC  Xv2

LAC yy22

LAC xv22

LAC  Yv2

DISTANCE
DISTANCE FROM LINE TO (X22,vY22)
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221
2202
2203
2204
2285
2286
2287
2208
2289
22l
2211
2212
2213
2214
2215
2216
2217
2218
2219
2220
2221
2222
i
25
2826
2227
2228
2229
2230
2231
2232
2233
2234
2235
2236
2237
2238
2239
2240
2241
2242
2
283
2345
2246
2247
2248
2249
2250
2291
2252

SINGRT SRC

83654 R 245685 R
83655 R 741100 A
93656 R 601519 R
#3657 R 623604 R

SING

751127

-

M BAD tRoss OVER
NOCROS  JMPk  XOVER

e e e = > s e 2 . T ————— - ———————

MACRO MULMAC

THE MACRO MULTIPLIES THE NEXT TWO
PARAMETERS OF DISTPL, TAKING DUE REGARD
OF SIGN, THE PARAMETER ALLOWS THE
RESULT TO BE NEGATED IF REGUIRED.

THE RESULT IS LEFT IN THE AC.MQ

e o ] - — ————— —— —— — — ———————————

.DEFIN MULMAC, PAR
XCT* DISTPL
1SZ DISTPL ~BUMP PAST FIRST PARAM

\\\\\\\\\\\\\\

NNNNNNNNNANN

AAC -1 /CONVERT TO ONES COMPLEMENT
GSM /STORE SIGN IN LINK AND CONVERT
DAC .+6 /STORE ABS VALUE

XCT* DISTPL

égg DISTPL ~BUMP PAST PARAMATER
AAC -1 /CONVERT TO ONES COMPLEMENT
MULS

NOP

SMA!CLL

JMP .+18 /POSITIVE RESULT

2280 .-3 /CONVERT NEG RES TO TWOS COMPLEMENT
IAC

LMQ

Lac .-7

SZL

IECDM/OVERFLON FROM LEAST S1G END

SUBROUTINE D1STPL
IND AX+BY C PART OF Dls ﬂNCE rhom bo§NT TO
LINE. 1IN THIS CASE C grﬁ
EFINED BY THE END poxnrs OF THE LINE

NNNNNNNNNN
oD

NNNNN NN



PRGE M

2253
2254
2255

2256
2257
2258
2259

2260

SINGRT SRC
93660 R P00RAY
83661 R 423668
83662 R 443660
83663 R 740031
83664 R 741100
P3665 R 723rP?
83666 R 664000
83667 R 043675
83670 R 423660
83671 R 443668
83672 R 741108
83673 R 723777
03674 R 657122
83675 R 740008
83676 R 744100
83677 R 683707
83780 R 043675
23701 R €41802
23782 R 740030
83703 R 652008
83784 R 203673
23705 R 741400
83706 R 740038
83707 R 045516
g3710 R 641802
#3711 R 945515
83712 R 423660
B3713 R 443660
83714 R 740000
83715 R 741100
3716 R 723777
B3717 R 664000
83720 R 043726
83721 R 4236680
83r22 R 443660
83723 R 741100
83724 R 723777
93725 R 657122
83726 R r40008
3727 R 744100
893730 R 603740
23731 R 043726
e3732 R 641002
83733 R 740030
83734 R 652000
03735 R 203726
83736 R 741400
Q3737 R 742038
83748 R 103742

BDDPBDDDOIDODBODIIDOIODOBOXIDIIDIDPID WY D WIDPWIDOPUBDIDIDIOIDIDOWOBODODDODOY D

$INGRT

-5:8-5:3.5-9:9.9.-9.3-3.9:¢.§.9.9-9.9.9.¢

e B B e s e e el i e e e o s o e s e

6’aapﬁﬂca < CR>
xc%* ‘Di¥gPE
{s2 DisTPL

-1

.46
DISTPL
DISTPL

DAC
Laca

LMa
LAC
$2L

IAC
DAC TOP!1 /STORE

-3

-7

MULMAC <
XCT* DISTPL
1S2 DISTPL
NOP
SPR
ARC
GSM
DAC .+6
XCTx DISTPL
12 DISTPL
SPA
RAC -1
MULS
NOP -
SMA!CLL
JMP . +10
pac .-2
LACQ
IAC
LMG
AC
2L

-1

=7

1aC L
JMS ADDER ~FORM

7si127

———— ey

-X2xy

NOP> ~FORM Xixv2

X1 ky2-Xaxy |
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2261 @3741 R 623660 R MPx Dt’.

2262 IR e e
2263 7 BROUTINE nbbER

2264 - AbDs noum.: LE 6TH NOS m tog'i.‘ bg-ri AND
2265 ~, AC, MQ. RESULT IN AC, M. TOP 1TTEN.
2268 7/

2267 e
2268 93742 R 080009 A ADDER ?

2269 23743 R 34%551¢ R TAD TOP1 ~ADD MOST SiG PARTS-

2270 P3744 R 045516 R DAC TOPI /STORE

2271 @3745 R 744000 A CLL )

2272 83746 R 641002 A LACG /%onn LEAST SIG PART

2273 83747 R 345515 R TAD BOT!I ~ADD

2274 P3750 R 652008 A LMQ

2275 3751 R 205516 R LAC TOP1 ~LOAD MOST SIG PART

2276 @3752 R 741408 A szL

2277 @3753 R 740030 A IAC ~/CARRY FROM LEAST SIG BITS

2278 P3754 R 623742 R JMP* ADDER

2279 S
2280 /

2281 s SUBROUTINE SHIFT

2282 7 MOVES ORIGIN TO (-STR, -STR1)

2283 /

2284 /

2285 _ e
2286 93755 R 000908 A SHIFT ©

2287 23756 R 735000 A CLX

2268 83757 R 205636 R LAC (3

2289 83760 R 722009 A PAL

2290 93761 R 234882 R BEGAN LACk* XY1AD, X

2291 @3762 R 345364 R TAD STR

2292 83763 R 974002 R DACK* XY1AD, X

2293 83764 R 234003 R LACk XY2AD. X

2294 23765 R 345364 R TAD STR

2295 23766 R P74003 R DACk XY2AD, X

2296 83767 R 234004 R LACX XY11AD, X

2297 23770 R 345364 R TRD STR

2298 23771 R 974004 R DAC* XY11AD, X

2299 83772 R 234905 R LACk  Xy22AD, X

2300 23773 R 345364 R TAD STR

2301 03774 R 874005 R DACk  XY22AD, X

2302 93775 R 205460 R LAC STR!

2303 93776 R 045364 R DAC STR

2304 23777 R 725002 A AXs 2

2305 P4909 R 683761 R JMP BEGAN

2306 P4981 R 623755 R JMPx  SHIFT

2307 04002 R 085437 R XYiAD .DSA Xvi

2308 P4903 R 085440 R XY2aD .DSA Xxv2

2309 94904 R 295443 R XY11AD .DSA Xvil

2310 24905 R P@5444 R XY22AD .DSA Xve2

2311 EJECT

NNNNANN
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2312 Y -— - - —

2313 / /

2314 s SUBROUTINE offstEt /

2315 s . _ /

2316 7 CALL OFFSET(PT1,PT2, PN, CODE, LAVER) ”
/ . 7/

231 7 PT1 1S END POINT OF SEGMENT . /

2319 ~ PT2 1S END POINT TO BE OFFSET ,

2320 s PTN HOLDS RESULTANT POINT v

2321 » CODE 18 TRACK CODE /

§§§§ ~» LAYER 1S SEGMENT LAYER Y
s /

2324 /  THE SUBROUTINE OFFSETS ONE END OF A SEGMENT OF~

2325 s TRACK BY HALF THE TRACK WIDTH v

2326 / s

2327 o e e e e e e e e e e e e e e e e Ve

2328 V4006 R P0POEOB A OFFSET @

2329 B4007 R 125617 E JMSx  .DA

2330 94010 R 604016 R JMP . +6

2331 94011 R 00000D A PT1 FIRST POINT

2332 94012 R 902009 A PT2 /POINT TO BE OFFSET

2333 94013 R 000000 R PTN /RESULT

2334 04014 R P0OOOR A CODE ~TRACK CODE

2335 R4215 R 00DBO0 A LAUR ~/LAYER OF TRACK SEGMENT

2336 P4916 R 194120 R JMS SIZER ~FIND TRACK WIDTH

2337 04017 R 684024 R JMP .45

2338 94020 R 905548 R .DSA TRAKAD

2339 @4921 R 0085624 R .Dsa (1@

2340 P4922 R 484015 R .DSA LAUR!402000

2341 94923 R 494014 R .DSA CODE | 409000

2342 04024 R 744920 A RARICLL /FIND HALF TRACK WIDTH

2343 94925 R 944102 R DAC DISTS

2344 P4926 R 224911 R LRC* PT1

2345 P4P27 R 740031 A

2346 P403@ R 364012 R TRD* PT2  /¥2-XI1

2347 @493] R 745100 A SPAICLL SET POSITIVE

2348 P4932 R 740031 A TCA

2343 24033 R 044035 R DAC .42

2350 04034 R 653122 A MUL /SQUARE

2351 @435 R 740000 A NOP

2352 94036 R 945516 R DAC TOP1

2353 P4037 R 641002 A LACQ

2354 04049 R P45515 R DAC  BOT1

2355 94041 R 205637 R an (2

2356 94042 R 721000 A

2357 B4043 R 234011 R an* PT1. ¥

2358 94044 R 740831 A TCA

2359 84045 R 374012 R Tnn* PT2.X /Y2-Y1

2360 R4946 R 745100 A- SPA!CLL /SET POSITIVE

2361 040847 E 749031 A TCA

2362 B4P5@ R 944952 R DAC .42

2363 B4P51 R 653122 A MUL ~SGUARE

PAGE 51 SINGRT SRC SINGRT 751127



2364
2365
2366
2367
2368
2369
2370
2371
23?2
2373
2374
2375
2376
2377
2378
2379
23809
2381
2382
2383
2384
2385
2386
2387
2388
2389
2390
2391
2392
2393
23%4
2395
2396
2397
2398
2399
2400
2401
2402
2403
2404
2485
2406
2487
2408
2409
2418
2411
2412
2413
2414
2415

24852
04053
84054

840855
84056
84957
084060
24061
84062
84063
04064
084065
94066
84067
84070
84071
84072
84073
04074
84875
84076
84277
84100
84181
84102
24103
84104
84105
841086
84107
84118
84111
84112
84113
84114
84115
24116
04117

=0 20 20 20 Y0 0 S0 Y0 SO o o V0 Y0 A0 b Y0 T U0 0 o 0 0 U0 0 U O U0 YO B0 0 B0 o S0 YO O O

P4bbBD
345518
45

735000
205636
v22000
234a12
740031
3r4gl1
145384
v41100
445364
745189
740031
653122
200000
744900
640323
000ne
205364
740020
641002
741408
740031
3rde12
ar4013
v25802
604071
6240096

VMDD DIDODDOIDIDIIOPIODIID DB OD WD OD DD oD WD B OD

NOP ;| . . o
TAD  TOPL ~ADD (X2-X1)sdok2
¢ TOP

D BOTI

LAC TOPI ) '
s2L /cgnav FROM LEAST SiG BIT

/YES
JMS SQRT ~FIND SQUARE ROOT
bAaC STORER

LRE (3
GETY LACx PT2.X

TAD* PT1,X ~FORM (X1-X2) gx Yi-vay
2%2 STR /SET STR= SIGN BIT AND MnKs AC POSITIVE
1s2 STR
SPAICLL
TCA
MUL
DISTST @
cLL
DIV
STORER @
LAC STR
ESE /SET LINK IF RESULT IS TO BE NEGATIVE
szL
TCA
TAD* PT2, X%
DACX PTN,X
AXS 2
JMP GETY DO ¥ OFFSET
JMPx  OFFSET

SUBROUTINE SIZER
CALL IS
JMS SIZER
JMP

.45
.DSA ARRAY ADRESS
.DSA LENGTH OF PERMENANT PART OF ARRAY
.DsA LRYER NUMBER

.DSA
ON EXIT THE HCC‘CONTQINS S1ZE UNPACKED
FROM TRACKS OR PADS ARRAY

NONNNNNNNNNNNNN

NONNNNNNNNNNNNN
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2416 e e e e e e e /
2417 p4120 R 000000 B S1ZER @

2418 84121 R 125617 E JMSx DA

2419 94122 R 604127 R JMP . +4+

2420 84123 R 090000 A ADR ~ARRAY ADDRE

2421 94124 R 9ODORR A XLN /INITIAL A an LENGTH

242 84125 R 990000 A LAYR /LAYER NO BEING consthRED

242 24126 R DORPDD A CODE21

2424 4127 R 224126 R LACx CODE21

2425 94130 R 721000 A PAX

2426 P4131 R 224123 R LACx ADR

2427 04132 R 944123 R DAC ADR

2428 84133 R 234123 R LACx ADR, X

2429 4134 R 505630 R AND (777 ‘

2439 P4135 R 045600 R DAC STRLOC /SAVE S12E

2431 P4136 R 234123 R EXC LACkx ADR.X

2432 4137 R 505661 R AND (760000

2433 P4148 R 741200 A SNA ZEXCEPTIONS ?

2434 4141 R 684161 R JMP  END /NO

2435 94142 R 742030 A SWHA

2436 94143 R 744000 A CLL

2437 04144 R 7420208 A RTR

2438 04145 R 742020 A RTR

2439 04146 R 364124 R TAD* XLN

2449 94147 R 721000 A PAX

2441 04150 R 234123 R LACx ADR, X sLOAD EXCEPTION WORD

2442 84151 R 742039 A SWHA

2443 4152 R 5956580 R AND (17

2444 94153 R 564125 R saDx LAYR /LQYER REQUIRED ?

2445 P4154 R 741900 A SKP YES

2446 94155 R 604136 R JMP  EXC /No, LOOK FOR MORE EXCEPTIONS

2447 4156 R 234123 R LACx ADR, X

2448 R4157 R 585630 R AND (777

2449 4160 R 741000 A SKP

2450 94161 R 285600 R END LAC STRLOC

2451 4162 R 624120 R JMPx S1ZER

2452 e e e e e e e e e e e e e e e e e e e e e
2453 ’

2454 /  SUBROUTINE RTVAL ‘

2455 /1F AC -VE ON ENTRY. CHECKS ROUTE VALIDITY. EXITS WITH AC 8 IF VALID
s J1F ac +ob o BNTRY. SETS THAT SE b cL

24 y + Y, HA G NO INVALID (CLEARS VALIDITY FIRST
2458 /1F AC @ ON ENTRY SETS WHOLE ROUTE HL} ’
2459 /WORD RFTE¥ anL 1S LAC RPTR (RELATIVE POINTER TO ROUTE)
2460 /USES AIR 10,

2461 /

2462 e e e e
2463 4163 R 7400949 A RTVR XX

2464 4164 R 44256 R DAC MODE ~STORE MODE ON ENTRY

2465 94165 R 744198 A SMA ICLL

2466 94166 R 744902 A STL LINK CLERAR IF CHECK MODE

2467 P4167 R 424163 R XCTx RTVAL ~GET ROUTE POINTER

NN N NNNNNNNN
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2468 84170 R 345536 R g hom‘ag., - . |
2469 P4171 R 723776 A -2, /BYSOLUTE ADDRESS OF WORD BEFORE RouTE
2470 94172 R 0865624 R Cx , T
2471 94173 R 26%627 R DACH (11 /SET AIR’S FOR SCANNING
2472 84174 R 220018 n LACx
24773 84175 R 749100 A sMA g
5474 94176 R 604202 R JM{ VALD vEs, GO BUMP AtR1i
2475 @4177 R 740400 A SNL ~/CHECK MODE?
2476 P4200 R 604253 R amp INVAL ~YES, SET AC AND EXI
2477 94201 R 505860 R (377777 /CLEAR antn%rv Bé
2478 p4202 R 060R11 A anb pAaCx 11 ~AND SET
2479 4203 R 220010 A LACx 1B ~/2ND WORD OF ROUTE
2480 24204 R 960011 A DACx 11 /BUMP AIR 11
2481 94205 R 742020 A SWHA
2482 94206 R 740828 A RAR /NO OF WORDS
2483 94207 R 505662 R AND (377
2484 94210 R 723776 A ARC -2
2485 04211 R 740031 A TCA
2486 P4212 R 044260 R DAC NWDS ~-(NO OF NEDS-2) FOR SCAN COUNT
2487 94213 R 204256 R LAC MODE ~CHECK MODE?
2 P4214 R 741100 A SPA NO. SET SEGMENT
24 94215 R 604244 R JMP  CHEKVL
2%90 P4216 R 740031 A TCA
2491 94217 R 044257 R DAC SEGNO /—(SEGNENT T0 BE SED)
2492 84228 R 228810 A SLUP LACx 1@ /NEXT S
24973 94221 R 845364 R Dhc “OT8  JonvE o CRECK TR ANGLED SEGMENT
2494 pd4222 R 505660 R AND (377777 /SET VALID
2495 04223 R 444257 R 1S2 SEGNO ~/SKIP IF THIS SEG TO BE SET
2496 84224 R 741000 A SKP ~ELSE LEAVE CLEAR
2497 04225 R 345663 R TAD (400888 SET VALIDITY BIT
2498 P4226 R 06PA1l A DACx {1
2499 84227 R 444260 R 1SZ2 NWDS SKIP IF ALL SEGS DONE
2500 04230 R 741008 A SKP
2501 04231 R 604254 R JMP EXKAL ~ALL SEGS DONE
2502 94232 R 205364 R LAC STR
2503 84233 R S05664 R AND (6P88 GET SEG TYPE BITS
2504 94234 R 545664 R SAD (6809 ~ANGLED?
2505 94235 R 741000 A SKP  YES
2506 94236 R 694220 R JMP  SLUP /NO
2507 94237 R 220818 A LAcx g /BUMP AIR’S PAST SECOND WORD OF ANGLED SEG.
2508 24240 R 060B11 A DACK
2%09 Q4241 R 444268 R 182 NNDS /BUMP SCAN COUNT
2510 P4242 R 604220 R JMP  SLUP
2511 P4243 R 684254 R IMP  EXVAL
/7
2513 P4244 R 220010 A CHEKVL LACk 18 /NEXT SEG.
2514 84245 R 7411008 A SPA
2515 P4246 R 604253 R JMP INVAL ~FOUND INVALL SEG .
2516 04247 R 444268 R 1S2 NWDS ~SKIP If ALL SEGS TESTED
2517 04250 R 604244 R JMP  CHEKWL
2518 B4251 R 750080 A CLR ~ACC @ FOR VALID ROUTE
2519 R4252 R 741090 A SKP



FRGE 354

2528
2521
2522
2523
2524
2525
2526
2527
2528
25292
2538
2531
2532
2533
2534
2535
2536
2537
2538
2539
2548
2541
2542
2543
2544
2545
2546
2547
2548
2549
2550@
2551
2552
2553
2554
2555
2556
2557
2558
2559
2568
2561
2562
2563
2564
2565
2366
2567
2568
2569
2570
2571

SINGRT

84253
84254
084255
84256
84257
04260

84314
84315
04316
84317
04320
04321
4322
024323
A4324

R
R
R
R
R
R

2]

70 %0 S0 T0 Y0 Y0 Y0 0 S0 T Y0 PO 0 o Yo Y0 O T v PO to YO YO YO PO O

0 0 0 0 o YO YO Y0

SRC

750001
444163
624163
000080
000800
000900

900000

424261
045544
444261
424261
444261
721008
424261
505630
740031
345413
r49100
604301
748031
345413
845413
424261
742030
742020
742028
505625
41200
444261
741200
624261
345544
684267

000000
125617
604321
000080
#0000e
224317
740031
845412
204317

DDDHD

o

Do DD D DD 00D D WD 0D 0D 8000

oo D DOMD

SINGRT
INVAL

7 FIND

DAC
LAC

751127

#AC=-1 FOR INVA

CLC
Ig% RTVAL  /BUMP Ex&% PTR PRST PhRAM

@ ,GETS MAX SIZE IN A LAYER
/FIRST PARAMETER IS LAC LENGTH OF INITIAL PART OF ARRAY
/SECOND PARAMETER 18 LAC ARRAYAD, X

GETPTH
GETPTH ~LOAD WIDTH CODE
GETPTH

PAX
GETPTH ~LACx TRACKAD, X
(ree

PTHHSZ

.+4 /NOT NEW LARGEST
/STORE NEW LARGEST VALUE
PTHHSZ
PTHHSZ
GETPTH ~CHECK FOR MORE EXCEPTIONS

(37
~ZERQ IF NO EXCEPTION
GETPTH

GETPTH
ADDSTR
ROUND

H

HIGHEST AND LOWEST X AND ¥ VALUES ON RQUTE.
ON AMOUNT TO TAKE CARE OF THRO HOLES. TRACK WIDTH, ETC.

0

.Dg

.+3

/CONTAINS UNPACKED ROUTE
~»DEFINES RECTANGLE
BUFFAD

CNT
BUFFAD
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572 84325 R 965665 R x (12%» i
573 94326 R 229812 A tx 12 t up tNiTiAL EstiMAtes
574 94327 R 045462 R AC  XLOW
Y5575 04330 R 045463 R DAC  XHGH
5576 94321 R 220012 A LACK 12
o577 P4332 R 045464 R AC  YLOW
2578 94323 R 045465 R AC  YHGH
12579 P4334 R 220012 A LACk 12
2580 P4335 R 445412 R 1SZ CNT
2581 94336 R 220012 A  LUP1 LACx 12
2582 04337 R 045264 R DAC  STR
2583 P4349 R 742931 A TCA
2584 P4341 R 345462 R TAD XLOW
2585 R4342 R 742100 A SMA .
2586 P4343 R 684354 R JMP XL /%X LOW.
2587 P4344 R 295364 R LAC  STR
2588 94345 R 748031 A TcA
2589 94346 R 345463 R TAD  XHGH
2590 94347 R 742100 A SMA
2591 P4350 R 694356 R JMP . ¥S
2592 p4351 R 205364 R LAC ~ STR
2593 94352 R 045463 R DAC  XHGH
2594 94353 R 604356 R IMP . ¥
2595 94354 R 205364 R XL Lac STR
2591 P4355 R P45462 R
259 94356 R 220012 A Y5 i PTSsa
2598 24357 R B45364 R DAC STR
2599 24360 R 740931 A TCA
2600 94361 R 345464 R TAD YLOW
2601 P4362 R 748109 A SMA
2602 P4363 R 604374 R JMP YL
2603 94364 R 205364 R LAC “STR
2604 94365 R 748921 A TCA
2605 04366 R 345465 R TAD YHGH
2606 @4367 R 742108 A SMA
2607 24370 R 604376 R JMP  EOFL
26 94371 R 205364 R LAC STR
2 94372 R 945465 R DAC  YHGH
2 )? 24373 R 604376 R MP EOFL
281 P4374 R 205364 R YL LAC STR
2612 24375 R 045464 R AC  YLOW
2613 94376 R 220812 A  EOFL LACk 12
2614 94377 R 445412 R 2 CNT
2815 94400 R 604236 R JMP - LUP1
2616 P4491 R 205462 R LAC XLOW
2617 @4492 R 104700 R Jms psTTou
2418 94493 R 749031 A TCA
2619 P4494 R 345413 R TAD PTHHSZ
2820 94405 R 748031 A TCA
2¢21 94406 R 864320 R DAC* RECTAD
2622 04407 R 444320 R 1SZ RECTAD
2623 P4418 R 205463 R LAC XHGH
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2624 24411 R 184700 R JMS DSTTOU
2625 4412 R 345413 R PTHHSZ
2626 94413 R 964320 R nncx RECTAD
2627 04414 R 444320 R 1Sz RECTAD
2628 94415 R 205464 R LAC VYLOW
12629 94416 R 194700 R JMS  DSTTOU
2630 04417 R 740031 A TCA

2634 04420 R 345413 R TAD PTHHSZ
2632 94421 R 748031 A TCA

2633 P4422 R 964320 R DACx RECTAD
2634 04423 R 444320 R 1S2 RECTAD
2635 4424 R 205465 R LAC VYHGH
2636 4425 R 194700 R JMS  DSTTOU
2637 P4426 R 345413 R TAD PTHHSZ
2638 04427 R 064320 R DAC*x RECTAD
2639 04438 R 624314 R JMP* RECTSZ
2649 ’

2641 7/

2642 ’ . . o o L
5233 ’ SORTS COORDS IN FROM AND USES THEM TO DEFINE RECTANGLE
2645 04431 R 900200 A RECTGT ©

2646 P4432 R 125617 E JMSx DA
2647 P4432 R 604436 R JMP .43
2648 P44324 R 900000 A FROM

2649 94435 R 900800 A TO

2650 P4436 R 777776 A LAWK -2

2651 P4437 R 045470 R DAC PASS
2652 P4449 R 204434 R LAC FROM
2653 P4441 R 723777 A AAC -1

2654 4442 R 065665 R DACk (12
2655 B4443 R 220012 A RECTLP LACx 12
2656 P4444 R 044475 R DAC STRLOW
2657 P4445 R 220012 A LACx 12
2658 P4446 R 844476 R DAC STRHGH
2659 P4447 R 740031 A TCA

2660 944508 R 344475 R TAD STRLOW
2661 B4451 R 741100 A SPA

2662 P4452 R 6084457 R JMP  XEND
2663 P4453 R 204476 R LAC STRHGH
2664 P4454 R 044475 R DAC STRLOW
2665 P4455 R 224434 R LACx FROM
2866 94456 R 044476 R DAC STRHGH
2867 94457 R 444434 R XEND ISZ FROM ~STORE HIGH AND LOW VALUES
2668 04460 R 444434 R 152 FROM
2669 B44é1 R 285412 R an PTHHSZ
2670 P4462 R 748931 A

2671 04463 R 344475 R TnD STRLOW
2672 94464 R 064435 R DACH T
2673 4485 R 444435 R 182

2674 D4466 R 204476 R LAC STRHGH
2675 84467 R 345413 R TAD PTHHSZ



bRGE =14

'2676
2677
Sere
2dbo
2681
2682
2683
2684
2685
2686
2687
2688
2689
2690
2691
2692
2693
2694
2695
2696
2697
2698
2699
2708
2701
2702
2703
2704
2705
2706
27a7
2708

2

)
2711
2712
2713
2714
2715
2716
2riv
2v18
2719
2720
272l
a2ra2
2723
2red
2725
2726
2vav

SINGRT

04470
84471
04472
084473
04474
84475
04476

R
R
R
R
R
R
R

>0 20 20 Y0 t0 20 A 20 0 O U Y0 O YO T o Y0 20 Do T 0 Yo PO 0 o YO YO B0 YO PO PO YO YO

SRC

0964435
444435
445478
604443
624431
200000
202009

890000
750000
424477
744210
424477
444477
744010
345535
v23083
8453264
225364
505630
345533
045461
424477
444477
652000
7540080
640323
9000083
845460
641002
754000
653122
poeend
v230e83
721000
285666
345460
044536
235461
000008
604542

D D 8o

DB MDD IDDPIDIIDHIDIDIDID BB OB OB MDD WD OVDD

SINGRT 751127
x TO
TO

2 PAss
MP RECTLP
JMPx  RECTGT

/
/
Vs SUBROUTINE PADCOD
7/ CALL 18:-~

s JMS PADCOD ‘

/ TAD COMPONENT POINTER
/s LAC PAD NUMBER

v

v

/

s

THIS SUBROUTINE FINDS THE PAD WiDTH CODE,
WHICH IS RETURNED IN THE ACCUMULATOR.

NNNNNNNNNNNN

XCTx PADCOD ~TAD COMP PTR
RALICLL %2

XCTx PADCOD %3

1S2 PADCOD

RALICLL /%G

TAD COMPAD

ARC 3

DAC STR

LACx STR .

AND (7?77 ~GET POINTER TO LIBRARY ARRAY
TAD LIBAD

DAC STR2

XCT* PADCOD ~LAC PAD NO
1S2 PADCOD

LMQ

CLAICLL
DIV

3
DAC STRI

LACQ
CLAICLL
MUL
4
ARC 3
PAX ~POSITION IN LIB. INF.
AC (JMP LABEL
STRI

AD
DAC .42
LACx STR2,X

e /JuMP
LABEL JMP CODEt



L

AGE 58

728

729
12730
2731
2732
2
27368
2737
2738
2739
2748
2741
ar4az
2743
2744
2745
2746
2747
2748
2749
2758
2751
2752
2753
2754
2755
2756
27357
2758
2759
2760
2761
2762
2763
2764
2765
2766
2767
2768
2769
2770
2771
a2rve
2773
2774
2775
2776
arvr
2778
2778

SINGRT

84540
04541
04542
84543
84544
84545
84546
84547
84550
84551
84552

0 20 70 Y0 Y0 0 M0 YO O 8 Y0

7050 0 S0 20 5 U0 U0 Y0 U0 U0 Y b0 0 0 T U0 U0 A0 U0 0 0 YO O T YO o0 T O

SRC

604546
684551
742030
740029
742020
604551
742028
742028
742020
505641
624477

200080
844747
64lv82
845562
204r47
652000
v7evee
844751
144v47
144746
144745
°vever
844750
204746
744010
844746
204747
744010
044747
204745
640602
044745
740031
344746
723001
740380
604613
444746
444746

WD DODDOIDD W

BB D BD VDB BD O VDB BD VB OB DOD B BD WD

SINGRT 751127

JMP  CODE2
JMP  CODE3
cogsl SWHA

JMP  CODE3
CODE2 RTR

CODE3 AND (77
JMPx  PADCOD

e e o e s e e o o o~ S ———— -

SUBROUTINE SGRT

Ve
Ve
7
/s
7 FINDS THE SQUARE ROOT OF A Nuhstk IN THE AC,MA
~ AND RETURNS THE RESULT IN THE

~ METHOD USED 1S THE WELL KNOWN ON
v
7/
Ve
Vd
7

]
|
|
|

N\

DIGITS AT A TIME ARE SHIFTED INTO THE gEMﬂINDER
AND THE NEXT DIGIT DETERMINED, THIS DIGIT IS
THEN ADDED TWICE INTO THE DIVISOR’

't > e = — — ——————— — " o T — —— T~ — ]~ — o " . " S o o o

NN N NNNNNNANN

AC RES
‘DAC LESSIG#
RES

LAW -2

TWOCNT
DZ2M RES /RESULT

pzM DIV ' DIVISOR’
ONgZMLQREM l/nsmannsn AT EACH STAGE

DAC NINCNT ~/COUNTS SHIFTS THROUGH EACH WORD
onchan DIV /SHIFT DIVISOR FOR NEXT STAGE

DAC DIV .

ﬁ?f RES /SHIFT RESULT FOR NEXT BIT

DAC RES

%gg gsm /GET REMAINDER + NEXT TWO BITS IN AC
pgg REM ~STORE NEW REMAINDER
AD DIV

ARC |
SMAISZA ~/NEW BIT IN RESULT @ OR 1?
JMP GOON B

I1s¢ div -1

ts2 DIV UPDATE 'DIVISOR’



FHGE 59

2780
2781
2782
2763
2784
2785
2786
2787
2768
2789
2790
2791
2792
2793
2794
2795
2796
2797
2798
2799
2800
2801
2802
2803
2804
2805
2806
2807
2808
2809
2810
2811
2812
2813
2814
2815
2816
2817
2818
2819
2820
2821
2822
2823
2824
2825
2826
2827
2828
28

B31

SINGRT

84610
94611
n4612
84613
84614
04615
84616
84617
84620
84621
84622

S0 0 70 20 0 W Y0 Y0 Yo 0 20

50 20 70 0 20 Y0 5 0 20 8 20 U0 0 VO P U0 20 Y0 U Y B0 50 T YO YO Yo U0 o 0 YO

SRC

624553

8000080
125617
604632
000000
200000
000800
900000
735008
73reez
224626
064627
234626
074627
224630
723752
r41100
624623
104120
684652
005543
geseza
ges5622
404630
045364

585636

0 20 20 0 D o X3 o D X

BPDPDWDDW OOV W DD BB B ODDODIOIOIDD UMD

SINGR
2

LAC
JMP*

o o e G o S S ——— ———— ———— ]~ " S0 S G~ 2 ot ot

tsz NINCH

7sii27
RES *b BIT INTO RESULT

ti #E ﬁg?ngiﬂﬂégggginisﬁtb?

LESSIG © vES, SET UP FOR Ltnst sig Bit

TNOCNT /SKIP IF BOTH WORDS DONE

RES
SQRT

SUBROUTINE ORI

TAKES COORDS OF REFERENCE POINT OF

COORDINATES OF THE CENTRE OF THE 0TH§R1N

END(TQO) . THE ORIENTATION IS SUPPLIE
ORIENT AND THE PAD CODE IN CDE

Ve
/7
/
/
Ve
~ EDGE CONNECTOR (FRM) AND FINDS THE
/
v
/
Ve
7

FRM
TOO
FRM, X
TOO, X
CDE

-26
/ED?E CONNECTOR?
ORI MO

SIZER /GET EDGE CONNECTOR MOVEMENT.

. +5
DRILnD

cnzuaeaua
STR ~STORE EDGE CONNECTOR MOVEMENT.

2
L IBWRD

NNNNNNNNNNN



PRGE 8w

2832
2833
2834
2835
2836
2837
2
2849
2841
2842
2843
2844
2845
2846
2847
2848
2849
2850
2851
2852
2853
2854
2855
2856
2857
2858
2859
2860
2861
2862
2883
2geca
2865
2866
2867
2868
2869
2870
2871
2872
2873
2874
2875
2876
2877
2878
2879
2880
2881
2882
2883

SINGRT

84661
04662
84663
084664
084665

84700
0471
B84v@z
84783
084704
04785

84706
84787
24v i@
24711
84712
94713

70 %0 Y0 o 20 Y0 %0 0 %0 Y0 *0 U 0 WU O

=0 % 0 0 0 0

SRC

345667
044664
205364
7400800
604674
60467 1
604675
740031
364626
a64e27
624623
740031
374626
ar4e2?
624623

2068000
744000
653122
000831
641002
624700

200000
125617
604714
20080e
2000800
900000

%0 2 20 D %0 20 o D 20 20 2o D o o

OWDDDDD

DDDBMD

SINGRT 751127

TAD (JMP OR®

o

NOP ./ELUGGED WITH JUMP AT RUN TiME.
OR® JMP .?naa

o

TCA /oﬁftnrnrxon 3
OR11 TADx FRM ORIENTATION |

DACk T

JMPx  OR
ORB® TCA ORIENTATION®
OR22 TADx* FRM. X

DACX TOO, X

JMPx ORI
/ ——————————————————————— -
Ve
v SUBROUTINE DSTTOU
7/ . . .
~ ENTER WITH DISTANCE IN DATA sTnucTuns UNITS 1IN
7 THE AC, EXITS WITH THE DISTANCE IN THOUS.
7/
e e e e e e e e e o e e
DSTTOU 9

CLL

MUL

31

LACQ

JMPx  DSTTOU
[ e e ————— /s
/ Ve
Y SUBROUTINE PADS1Z ’
/7 /s
~ SUBROUTINE TO FIND MAX DIAMETER. OF ’
~ PAD AND HOLE. HOLE 1S IGNORED FOR EDGE y
7/ CONNECTORS. /s
Ve Vi
7/ CALL 1- /
s CALL PADSIZ(NDCD,LAYR.DIAM) s
7/ Ve
~/ NDCD 1S PAD CODE ,
- LAYR IS THE LAYER ON WHICH DIAM. 1S Y
v REQUIRED .
~ DIAM RETURNS THE DIAMETER s
Ve /
O e e e e e e e e e e  — — — —————_—_——_—_——_—— e ——— Ve
PADSIZ B

JMS* .DA

JMP +4
NDC
LAYRI2
D1AM

|
1
|

N

NNNNNANN



PRGE 61

2884
2885
2886
2887

2455

2B89a
2891
2892
2893
2894
2895
2896
2897
2898
2899
2900
29081
2902
2903
2984
2905
2906

2916
2917

2935

SINGRT SRC
84714 R 104120
84715 R 604722
04716 R 005541
84717 R 005625
04720 R 484712
84721 R 404711
84722 R 064713
94723 R 224711
p4va4 R 723752
084725 R 740100
84726 R 624706
24727 R 184120
084730 R 684735
84731 R 285543
84732 R @@5622
84733 R 4B4712
4734 R 484711
@4735 R 74083]
84736 R 364713
04737 R 742109
B4748 R 624706
04741 R 740031
P4742 R 364713
84743 R 864713
04744 R 624706
84745 R 000000
84746 R 200000
84747 R 200000
84750 R 000000
84751 R 020008
84752 R 008000
84753 R 000000
84754 R 900800
24755 R 000009
94756 R 000000
84757 R 000008
04760 R 000000
4761 R 000000
84762 R 000000
84763 R 000008
04764 R 009000
84765 R
B5131 R
85275 R
85364 R 900090
85365 R 0BBEAA
05366 R 000000
85367 R 000080
@5378 R Po0AL0
25371 R 000080
5372 R @00eae
85373 R 00009

DPTDDDDIDPIIODPEPIDIOIOIDIODIIDDODIDPIDIIDIDIDIDDI DD DD B0 00 %D D 0 oio s

SING

PP /HOLDS NODES 1IN

BUFF1
BUFF2
PPCONT
STR

781127
s 12’/@‘:1‘ PAD DIAMETER

Pnnnb

L YRiBl4BBBBZ
NDCD | 488

(1]

DIAM ~STORE PAD DIAMETER

NDCD

-26
/EDGE CONNECTOR?

PADS1Z2 ~VES

SIZER #GET DRILL SIZE

DRILQD

LRYRIEI4GOBBB

NDCD | 480008

PADS

pPADS1Z

DIAM
/DRIL% S1ZE GREATER THAN PAD?

/STORES ENTRY FLAG
sSTEPS THRO’ CONNECTIONS ARRAY
/NO OF CONNECTIONS TO COMPONENT
/POINTER BACK TO COMPONENT
/PAD NO ON THIS COMPONENT

/WIDTH OF ROUTE
/POINTER TO OTHER COMPONENT

/PAD NO ON OTHER COMPONENT
/RELnTIVE POINTER TO ROUTES ARRAY
VRLMRK /SET ZERO IF ROUTE VALID

.BLOCK 144
.BLOCK 144
.BLOCK 67

TREE OF ROUTE BEING CHECKED
/HOLDS UNPACKED ROUTE
/HOLDS UNPACKED ROUTE 2
/REST OF PP



PAGE 62 SINGRT SRC S INGRT 751127

2936 251374 R A RECTI .BLOCK 4 RECTANGLE FO g T
2937 P5490 R A RECT2 gfocn /RECTANGLE § ff gﬁ gp Rolrtt2
2938 85404 R ) RECT3 LOCK 4 /R C¥EN?LE FO SEG or 1
2939 P5410 R ooeede A  CNT1

2949 85411 R 000000 A  CNT2 /noure 2 gg -
294 95412 R 09ARAB A CNT ~LOCAL COUNTER, ctuennmtv QV?&LQBLE
2 95413 R 200008 A PTHHS2 /APPROX HALF Sl%g OF PLATED RO’ HOLE.
2943 P5414 R 000008 A SIDEIL /ROUTE 1 SEG

2944 P5415 R 920008 A  SIDE2 VROUTE 1 NEXT SEG. SIDE
2945 95416 R 000988 A  ZIDEI ~ROUTE 2 SEG, SIDE

2946 P5417 R 6P0OAB A Z1DER2 /ROUTE 2 NEXT SEG. SIDE
2947 | ZORDER, CRITICAL FROM HERE DOMN

2848 @5420 R 000080 A CHX ~EXPLAINED IN CHKEND

2049 ©5421 R 00PAB@ A CHY «

2950 P5422 R 200088 A  LINX ~EXPLAINED IN CHKEND

2951 25423 R 209200 A LINY |

2052 25424 R POOPOB A  MODST ~STORES ENTRY MODE FOR ENDOF2
2953 P5425 R 200000 A  CTOP ~EXPLAINED IN CHKEND

2954 95426 R 20BRB® A  CBOT

2955 P5427 R 000890 A X1 ENDS OF CURRENT SEGMENTS

2956 P5430 R 08800 A X2

2957 95431 R V00008 A Y1

2958 954322 R 9POBYE A Y2

2959 25433 R 000200 A X1l

2960 95434 R 00PPBO A X2

2961 @5435 R 000200 A Vil

2962 P5436 R 00BPRB A Y22

2963 BS437 R VO0RE2 A %Y1 ~/ENDS OF CURRENT SEGS IN THOUS

2064 85440 R 000988 A  XY2

2965 95441 R 209000 A YYl

2966 P5442 R 900000 A Yye

2967 5443 R 000000 A xXYil

2968 P5444 R 0O0RB0 A xXyee

2969 P5445 R POPB0G A yyil

2970 95446 R 900908 A YY22

2971 85447 R 000GRO A SNEW1 ~OFFSET ENDS OF CURRENT SEGMENT
2972 P5450 R 000000 A XNEW2

2973 95451 R 000P@0 A YNEWI

2974 95452 R 200009 A YNEW2

2975 P5453 R 900008 A  XNEW11

2976 95454 R PBROVA A XNEW22

2977 25455 R 209008 A  YNEWI1

2978 25456 R 000000 A  YNEW22 .

2979 8457 R POOROD A EOCONN ~/END OF CONNECTIONS ARRAY

2380 ORDER NO LONGER CRITICAL

2961 95460 R 000000 A /WORK SPACE

2982 95461 R PODOO® A  STR2 ~WORK SPACE

2983 B5462 R 9PDAOY A oW

2984 95467 R 000908 A  XHGH

2985 85464 R GB@BBB A YLOW

2986 P5465 R 208008 A YHGH .

2987 P5466 R PARPAD A SEG1 SEGMENT ON ROUTE 1

PAGE 63 SINGRT SRC SINGRT 7S1127



3024
3025
3826
3027
3028
3029
3030
3831
3832
3033
3034
3035
3836

03457
05470
05471
85472
05473
85474
B5475
85476
085477
855e@
85501
85502
85583

85504
85585

a8s5e7
85519

o0 50 50 20 203 20 Y0 S0 20 YO B b0 YO o o YO 0 O O O 8 T o Y0 Y0 0 B0 T T VO YO O O S

TWB 00D %8 %0 70 0 0o

poRRBR
80B808

0200000
290008

0o08ep
20008080
200000
Ll
2000080
200000
000000
080000
008000
0o0ens
000000
poRene
200008
208000
9000080
205475
885585
000000
000000
000000
280000

080000
000000
200000
000000
200000
000000
740040
740040
749040
740040
740048
200008
005606
205607
085618

DPPDPDPOTBDPPDPDODPIDIDDPIPOPIDPIITDOPP DIPIPPPBPDDIDDPIDD

mMMmMDDPDDDDDDODDDODD

% o

gzgg ASEAMENT oN ROUTE 2
|

e
LIB11L
LIB22
END1
LAYl
END2
LRY?‘
END11
Lavit

NLAY22

,CODE FOR END OF ROUTE |
,CcODE FOR SECOND END OF ROUTE 1
/RS ABOVE FOR ROUTE 2

HOLDS

AD CODE, OR @ FOR PTH, OR —(TRACK WIDTH CODE)

~/AS APPROPRIATE
»AS THE ENDS BUT FOR THE OFFSET TRACK

BOT1 ~DOUBLE LENGTH WORKSPACE
TOP1

ngg #MORE DOUBLE LENGTH WORKSPACE

#USED IN SCAN TO HOLD SI1ZES OF SEGMENT ENDS.

§122 ~AS S1zZ1 FOR OTHER END BEING CONSIDERED IN SCAN ETC.
.DSA ENDI

.DSA NEND1

XONE ~STORES ENDS OF ROUTE

YONE

T
sizi

ND1AD
NND1AD

XTWO
YTWO
Ve

s
COPPER
BOARD
L1BAD
CONNAD
COMPAD
ROUTAD
MESS
TRAKAD

#L1IBRY
~CONNX
2COMPS
/ROUTES



PAGE 64

SINGRT SRC

205611
PR5612
9056 1
2056 1

R
R
R
R
R
R
R
R
R
E 3
R
R
R
R
R
R

P5657 R PR5447 R
p5660 377777 A

B5663 R 4888006 A
#5664 R 0b6oBB A
85665 R 688812 A
85666 R 684537 R
B5667 R 684665 R
SIZE=05672

SiN

*L
*L
XL
XL
*L

GRT

XL
*L_.‘

NO ERROR LINES

vS1127

Yy



PAGE

ADD
ADDER
ADDSTR
ADD2
ADR
AGAIN
AGN
AGN |
ALLMKD
ALLRUT
ALL1
ALL2
ALS ING

ARG1
ARG100
ARG11
ARG2
ARG22
ARG3
ARG33
ARG4
ARG44
BACK
BAD
BADER
BEGAN
BOARD
BOT1

BOTZ2

BUFFAD
BUFF1

BUFF2
BUSY
BUTTON
CARRY
CBOT
CCCLUP
CDE
CDE1
CDE2
CHANGE
CHANG1
CHECK
CHEKON
CHEKKL
CHKCOM
CHKEND

CHKRT

65 SINGRT CROSS REFERENCE

1867
23742
95544
81185
84123
21516
161
gaira
88568
28154
82577
B2636
085545

08570
85546
21213
28s72
a1a21s
98575
81220
20576
81221
83564
aisie
81224
a3vel
85532
85515

85517

24317
84765

85131
88207
085606
83457
85426

a8e7o

659
2882
2533

655
2420%

962%

188%

189%

445

175%
1572%
1603

182

653

459%

454

308%
575
871
735
1245
2489
578
1420
1824%
478

664x

2513x%
614x

1436

1883
537%

22698

evB8x
2427

176
1166

743

782
1251
2517

1449
1978
768

- 2268x 2279
2428 24139
221 314
1405
748
1599 1612
947 1154
1792 2871
1997 1914
3013%
580 584
631 643
2926%
1254 {257
1465 1478
2185 2108
771 774

2441

467

21094
1197

2144
1948

587
651

1260

1489
2111
799

2447

474

2283
2258
1946

589
1988

1262%

1497
883

513

2273
1949

598
2925%

1se8



PAGE

CHKRT2
CHX
CHY
CKCOM1
CNT

N
CNT2
COBE
CODE1
CODE2
CODE21
CODE3
COMEND
COMPAD

COMPCT
COMREL
CONEND
CONNAD

CONNO
CONN1

CONN2

CONPTR
cont
CON;NI
CONTM2
CONTUE
CONT1
CONT2
CONT3
CONT4
COPPER
COUNT
CTOP
DFLPK
DIaM
DIST

DISTER
DISTPL

DISTST
DIV

DOPADS
DOPADZ

66

21059
85420
85421
1016
85412

85547
85410
85411
84814
284542
84546
84126
84551
85550
85535

AS551
85552
853553
85534

080206
pS372

4753

88285
20460
a3eta
Bars3
23882
22765
82756
23005
283237
23850
85531
85554
85425
25687
4713
23515

3466
83669

84102
84746

21753
82822

638
1842
1846

582
1682
1773

412
1893

826
2334%
27ev
2ves
2423%
2729

961

250
3029%

958

994

642
1849
1875
586
1697
1776
428
1119

SINGRT CROSS REFERENCE

2737%
542
9264

791
253

20 1%
507
685
714

184
387%

1707%

1923

2902
1998

2040
2175
2261

2858
2778

1887
2949%
601
17328
2580

1229
932

838
965

260

483
2934%
689
715

188
469

1927

29086
1999

2041
2199

2079
2779

1935
623

1734

2614

2939%
1246

957
987

395

486

690
719

189
479

2948%
1747 i7s6 1762
2941%
2940%
285 995 27h2
1859 1961
408 455 678
493 498 499
693 699 783
786 787 790
192 194 200%
520 523
222 2031 2851
2057 %
22280 2221 2227
2713 2768 2764



'PAGE

DRAWCP
DRILAD
DRILL

DSTTOU

(EDGESZ
'END
ENDCD
JENDCO
'ENDCOD
ENDOF2
ENDON
ENDOUT
'ENDSEG
ENDSRT
"ENDTRE
ENDTWO
END1

END11
END2

END20T
END22

ENTFLG
EQCOMP
EOCONN
EOFL
EXC
EXI’AL
FAILUE
FINI
FNDSDE
FNDSD2
FRM
FROM
GETPTH

GETY
GOING
GOOD1
GOOD2
GOOD3
GOON
GOON2
GOON3
HAAL
HARZ
HAR1

67  SINGRT CROSS REFERENCE

85610
85543
800805
84700

85555
84161
83149
85556
82558
82544
93602
283547
85557
83143
81611
81682
85475

855081
85477

83552
85503

84752
85568
085457
84376
84136
84254
088315
81267
28493
80436
84626
84434
94261

f4ar1
82226
83867
03126
83077
94613
at12l
ai11e
21567
21570
20707

48 26 q
1 2821

Sdx 54 8

317 320 342 347
1922 1825 P95 1998
2629 2638 2855% 2860
118 664 668 672
2434  2450x%
1832% 1964 2082

399 444
1549% 1561 1574 1592
1428 . 1444 1457 1473
2141 2146x%
1913 2186%

538 626 647 77e
1837 %
1017 1921%
1018 1914

323 334 1111 1120
1213 1252 1327 1486
2994% 3917

3508 358 865 875
1255 1362 1433 1443
324 1137 1212 1222
1515 1587 1606 2996%
1929 2109%

351 915 925 9309
1472 1476 1600  3008x%
539 733 769  2914x%

51 96 959

50 22 98 397
2607 2618 2613x%
2431% 2446
2501 2511 252 1%

273 277X

796% 1963

333k

360%
2885% 2811 2813 2840
2648% 2652 2665 2667
168 120 128 139
2535 2536 2538 2547
2379% 2400
1219% 1323
1769 1773%
1798 1804%
1775 1779 1781%
2777  2783x%

690% 789

68ix 793

996 1803%

998 1004

543 552%

2g97

888
1215

675

1685
1545%

1134
1496

878
447
227

237

2979%

2844
2668

150
2553

3835%

891
1218

1584

1136
1556

916

2998%
1238

1839

2529%
2555

N
— e -
~

1682

1174
1569

1838
1343

1378

2532

921
2624

1613

1181
1575

1850
1585

1462

2534



{PAGE

HAR11
HAR2
HAR22
HA1
HA11
A
INET
INVAL
LABEL
LAUR
LAY

LAVYER
LAYNO

LAYR
LAYR12
LAY
LAY11
LAvY2

LAY22
LENGTH
LESSIG
LETSEA
LETSEE
.LIBAD
LIBRI

628  SINGRT CROSS REFERENCE

20723
0710
a8724
81346
91362
81347
01363
83685
84253
84537
84913
85561

22006
85542

04125
B4r1e
85476
5582
85508

5504
03555
95562
21506
82137
25533
20350
20353
84631
85471
85473
85472
25474
995422
85423
28817
522
04336
23026
82211
82217
28554
a8545
85563
85537
95611
82551
84256
85424
MACRO
4711

544
54¢
547
839
840
842
843
2leax
2476
2ree
233%5%
1957
2019
55%
86
1116

S564x

1306
1312%
447 %
450
1767
223

eav
1551

2487
1448
2239
2889

2528%

1968
2048

364
1774

2899
1184
1033
1159

1898

1771
224
238

2523

2259
2891

1971

620
2046

12095
2999%
1183

931
2892

997

614
634

938
1936

1vva
234
274
1477

2998

1975

649
3034%

2995%

1284

9243
2125%

arer?

1112
2992%
1182
2993%
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