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1« Introduction

The WIRElist program is a desisn aid intended for use with
I'fL Intesrated Circuits assembled on a Cambion 56 socket wire

wrap board.

Thersz are two types of data the proeras accepts;

1) which IC is in which socket
2) wnich pins are connected together on one run.

Froz this information the program provides the followine
Fealuraa;

1) checking of data

2) ontiaization of wire order

3) listing of wire runs givine lensth, loading, ate,

4} iisting of sockets showing IC, which sections used,

a) listing of connector pins and signal.

&) production of paper tapes for semi-automatic wire—wrap
macnines.

‘T is planned to also provide plotter drawings of the block
scheaatlics.
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2. Basic Coamands

2.1 The PUT command

FUT ICnase,slots

This command specifies the name of the IC to be placed in
tnis slot (E.G. PUT MC3000,4 ). The description of most IC's is
contained within the prosgram. Togleally separate gates, FF's,
ete. within the saame package are called sections. Furthermore,
in ths case of AND-OR gates, each AND within the same sectiom is
galied a sub—zectlon. Each pin within a SEC (or S5EC) has a

unigue symbolic name (E.G. IH1l).

e The WIRE command

WIRE pinl,pin2,.ss

This cosmand logically coanects tosether pinl and pin2 such
that they will be on the same wire run, Any oumber of pins may
be specified, ssparated by commas. The format of the pin

specification has three variatlons;

-,
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(slotd pin#) - E.G. (1 1Z)

nis identifies the specific pin by ziving the slot and IC
pin {not the socket piln nuaber) numesically. For 14 pin DIF's
the IC pin number will correspond to a socket pim mo. one higher.
dlat O refers specially to the connector pins.

slotd A:lue

lhis specifies the slot, the SEC (A) and the pin name
(Ind}e Sub-sections are specified by eiving AC: for SS5ECL of
Gal=h. 3Lob number is asgain a numeric expresion.

“pun name

The program has a dictiopary of run names or signal names
witn an entry Cor the high (+) and low (-) stzte of each signal.
fhis alloss referenc= to & particular run without naming a
spacific pln. The run name consists of a signal name of apy
nuanber of characteri. (gxcluding comsma,carriage return, (, +,
ail - o) Tne form (0) er (1) 1is used to specify whether this
run nase 1: associaled with the zaro or one state of &
flip-flop. The plus zni minus are used to indicate that the
asaarilon of tals signal i3 elther hish or gnd. For instance,
the run nase *F00(])- would show that this wire was low when FF
00 is im the omne state. Sample runo names and the reduced
equivalents are ziven below:

*io0 oo+
“rool0) *foo—
#fool0)- *roo+
¥—roo— *foo+
E}pad ald

“fry {18,253}
In the PUT command, if run names are given after the slot

muwbar, they will be defined as the output of the corresponding

siction. £ar example;

' PUT 4C3000,2,L0AD A,LOAD B
will be equivalent to
2UT AC3000,2
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dInE *LOAD A,2 A:QUT
WIRE *LOAD B,2 B:OUT

The program predefines two signal names, *GHD and *HICH,
£ins ¥IHE to ®GHD will not be connected together, but will be
wired Lo the end pin at the socket, (along with the end and Vee

pins of the IC waoich are xnown to the program).
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G Oth=r Dnﬂﬂ&ndﬂ 3-!-1 :HIEEL
I'nis commani produces the file “##% WALIST" which consists of

lnforaation for each run similar to this example:

GATE MAM+  (45=-11)10 MCI000-Id 1.0
(L3-14)13 MC3000-IN 1.0 0.3 IH.
(43=3)2  AC3000-1H 1.0 0.4 IH.
(43-6)5 MC3000-1K 1.0 0.3 IN.
(20-11) 10 MC3000-IN 1.0 0.3 IN.
(20-14)13 MC3000-IN 1.0 0.3 IN.
(80-G)5  MC3000-IK 1.0 0.3 IN.
(50-3)2  MC3000-IN 1.0 0.3 IK

8.0 2.2 IN. MO OUTEUT

The run nase appears at the beginning of the first line.

Each line shows the next plu on the optisal order run,

In parenthesis is the sloté-socket pind. For 14 pin DIF's
tnz I pim is siown following the close paren.

'ne module type and the pin type.

The loading for this pin in units of TTL-TII loads,

The wire lemgth from the last pia to this,

fhe last line snows the cumulative loading for this run,
nigalive if the oatput driving capability is giceeded. 4 flaz

"W OUTPUT” is shown if no gate drives this line.

J.2 UL

This command produces the file ™** UML” with the following
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format:

41

Wim=F Mo dPs

4C2004
SEC A

QuT AD OUT+

i {17 11)

iE (17 12)

SUBseC A

Nz HAE 18+

IH1 AD 18-

SUBSEC B

Til A 1B+

N2 MAB 15~

SUBSEC ©

IN1 AQ 15—

iz MAB 19+

SUB3EC D

101 AD 19+

Iz HAE 13-

IN3 HIGd+

Page &

the first line glves the sockst number and the IC type.

dnder headings for each SEC and S5EC a line for each pio

glves the pin number, the pin name, and the conpected slgnal or

pif.

Froluged at the same time is a list of connector pins and

connectzd

il NAagSfs.

Sad LURTRD

This coamani examines all of the IC°s looking for unused

pins. There are four casas:
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1) the SEC i3 mot used

2) thz 5.0 1s an AHD - connect unused pias to “HIGH

3) The SEC is an OR - connect unused pins to *GHD

4) AND-OR gate - if the 5540 1is used, connect remainine pins
to *dli, otherwise connzct one of the pins to *GHD,
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4. Using the program

Losd prigram WIAES ™Y
rend file «ABAD ELUDGE DATA
conozct usused pinsg  JOAUSD
Grzabs uml ML
JWIZEL
Z -
e6?)  LI0T 1,1 4.
TECO H

BH D3£: YLUDGE WALIST$Y
If the program sncounters an error it will print out a
Dessage followed by tha line of input that probably caugsed the
@rrors It will stop reading the fils and will wait for further

comioands froa the telatype.

kel facro roccassor

Ihe wirelist prograa has a macro proccessor that for most
purposes is ldeatical to the macro processor of MIDAS (described
in al memo 30 pp 16-26). Som: ingenuity in the use of this
“feature” will usually allow some amount of conciseness and

syabolic rapresentation at the cost of minor exasperation.

-
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e Appenllx = List of IC definitions

following is a list of the defined IC types, Under each SEC

afld Sodv Chere is:

piog symbalic pin nase pin type loading



s 404 CONSOLE S FREE. 00:51:13
ODULE UTILIZATIOR CHART FOO 1 4I5S VedSI10od YIAE 30B
12309800 Jad 04,1929

. GM YD 2 MC2002 ] HG2004
™ SEC A SEC A SEC &
1 =0 <0 10.0 11 &G IPAHDE 1.3 11 OUT OUT 10.0
2 IH I4 2.0 12 XE APANDR 1.5 12 iC XPANDE 10.0
15 ClE 14 4.0 SUBSEC A& 13 IE APARDR 10,0
1o 4l <1 10:0 1 I3 IN 1.3 SUESEC A
aul B 15 TH1 IN 1.3 1 TH2 IN 1.3
¥ ] IA IH 2.0 14 IH2 I 1.3 14 INH1 IH 1.3
12 QO w0 10.0 SUBSEC B SUBSEC E
Lo gl 21 10.0 2 IN1 IR 1.3 2 TH1 IH 1.3
SEC C 3 IHZ IN 1.3 3 I8z IH 1.3
4  (Oug I8 4.0 ZUBESED © SUBSEC ©
i Tu I8 2.0 a TH1 IH 1.3 5] 1d1 IN 1.3
10 41 Gl 10.0 a Iz IN 1.3 & INZ2 I 1.3
Lia g0 w0 10.0 SUBSEC D SUBSEC b
SEC D T IH1 IN 1.3 T IH1 IH 1.3
7 1K IH 2.0 a8 IH2 IN 1.3 k2| Id2 IN 1.3
B .0 G0 10.0 9 INS I8 1.2 9  IN3 IH 1.3
o w1l o1 10,0
b AG3000 & MCA002 [ MC 3005
anl A SEC & SEC A
1 Iul TH 1.0 1 Th1 I¥ 1.0 1 INL IN 1.0
o Tkz2 I 1.0 2 N2 IR 1.0 P 142 IN 1.0
G T 1040 3  auT 00T 10.0 12 QUT OuT 10.0
SEG B SEC B 13 IN3 IH 1.9
4 Tal I 1.0 4 IH1 IK 1.0 SEC B
i Tug IN 1.0 o Iuz IK 1.0 A IH1 IN 1.0
g T GUT 10,0 & OuT auT 10,0 4 TH2 IN 1.0
SEG O SEC C L] TH3 IN 1.0
g ouT GUT 1040 8 Out OJdT 10,0 & OoUT QUT Ld.0
J 16l N 1.0 9 IH1 IH 1.0 SEC C
10 Iae IN 1.0 10 IH2 IN 1.0 B T OOT 10,0
sl b SEC D 9 1M1 IN 1.0
11 GuT CUT 1040 11 OutT 0T 10.0 10 Iu2 IN 1.0
12 1dl Iad 1.0 12 IH1 IN 1.0 11 IR3 IH 1.0
14 lus 14 1.0 13 Ik2 I 1.0
f 4uA010 a8 MC30LS =] MC3020
50 A SEC A 580 A
1 I[H1 [ 1.0 1 IN1 IH 1.0 SUBSEC A
& [ws Il L.d s [de I 1.0 g IH1 IN 1.0
5 J iy 1.0 a3 THA I 1.0 10 IH2 IH 1.0
2 L3 IR 1.3 4 TH4 IN 1.0 11 XE ¥PANDE 1.0
2] [ad 1H 1.3 5 .0 mi.0 12 XC XFARDR 1.0
5 auT AIT 1040 5] ] 01.0 SUBSEC E
aulh B & our OUT 10.0 1 IN2 IN 1.0
uuT odT 10.0 a 0 7 10.0 a8 our QUT 10.0
1 I8l T4 1.0 10 IHS TN 1.0 15 1H1 IH 1.0
1J Id2 IN 1.0 11 IH&6 I 1.0 SEC B
e"'-‘“' J J 1.0 12 TIH7 I8 1.0 SUESED
12 Iu3 If 1.0 13 TIHs IN 1.0 2 1IN IN 1.0
Ly IN1 I 1.0 A IH2 IN 1.0
SUESEC B
dq IHL IH 1.0
a IR2 IH 1.0
&  OuT oUT 10.0
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10
il
12
15

AC 3025

SEC &
Inl IN 1.1
162 IN 1.1
i U 1.1
TH3 IH 1.1
Lk IK 1.1

ouT QUT 2.2
abkC B
ouT QUT 2043

Inl IN 1.1
Ihie I 1.1
0 1.1
In3 Im 1.1
[n4 I 1.1
1635561

skl A
Gl IN 4.2
F I 0.6
J I 0.6
SET (& 1.8
Wl 41 10.0
Qo G0 10.0

sEC B
50 o0 10.0
41 Wl 10.0
SET IH 1.4
J Id 0.5
e IN 0.5
oL IN 3.2
MZ3026

SEC A
Ial W 1.1
I[H2 IN 1.1
0 Ui.1
L3 I 1.1
lisd IH 1.1

OuUT GUT 20.0
3uC B
0T oUT 20.0

lai & 1.1
INz2 I 1.1
H U i.1
THS Ia 1.1

Ih4 IN 1.1

[all” EILE I = Y| NV S U N

L

WC3030
SEC &
INz I8 1.0
IN3 TH 1.0
[%4 IN 1.0
ik KPAKRDE 1.0
i KPANDR 1.0
INL IN 1.0
SEC B
TK1 IN 1.0
K2 IN 1.0
I3 IH 1.0
Ind [H 1.0
XC {PAKDR 1.0
Lk XPANDR 1.0
MC3001
SEC &
IH1 IN 1.0
K2 IN 1.0
ouT nUT 10.0
sEC B
N1 1IN Q.0
Iz IK 1.9
oUT OUT 1.0
SEC C
OuT OUT 10.0
1M1 W 1.0
IHz IN 1.0
SEC D
ouT oUT 10.0
IN1 I 1.0
IHZ IK 1.0

=
%]

ol ol e Ll U SR
E thEﬂ'}m

=D O o A Ll g

=1

MC 3060
SEC A
CLR IH 1.5
D IN 0,8
CLK IN 1.4
SET I8 1.0
QL QL 10.0
Qo 40 10,0
®SEC B
Qo 0 10,0
i} Q1 10.0
SET IN 1.0
CLE IH 1.4
¥ IN 0.6
CLR IN 1,5
MC3A003
SEC A
TH1 IN 1.0
IN2 IK 1.0
ouT oUT 10.0
SEC B
11 IN 1.0
IN2 IN 1.0
oUT  oUT 10,0
SEC
oUT  OUT 10.0
IN1 IN 1.0
THz I 1.0
SEC D
OUT  OUT 10.0
1K1 Ih 1.0
k2 IN 1.0
@



