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Motorola TTL Library 

DlTRODUCTION 

This manual and the two Motorola AIS-TTL 
Macrocell Array Library Symbol Diskettes 
comprise theP-CAD Motorola ALS-TTL Macrocell 
Array Library. 

The library diskettes contain the following 
files for use with the PC-CAPS schematic 
capture program: 

• Component files 

• Special symbol files 

• Layer structure file, ICLAYS.SCH 

• Standard-size drawing sheet files, 
ASIZE.SCH through ESIZE.SCH. 

The library has been developed at the request 
of our users, and we welcome any suggestions 
for improvements or additions. 

The first section of the manual outlines a 
directory structure that is reconunended for 
storage of the library files. The second 
section describes the special library files 
provided for translation of the user's 
circuit netlist into a LOGCAP(TM) output 
recognized by Motorola CAD systems. The 
third section provides guidelines on the 
design of a circuit for use with the NX-MLCP 
interface program. 

The remainder of the manual is devoted to 
lists of components by sequence and function, 
component pin sequences, and component plots. 
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Motorola TTL Library 

DIRECTORY STRUCTURE 

For more efficient storage and easier access 
to the library ,P-CAD recommends that you 
store the library components within a 
directory structure tailored to your 
particular applications and design methods. 
Figure 1 is an example of an efficient 
directory structure for storage of the 
library symbols and parts. 

I 
DOS 

I 
EXE 

I 
SYM 

c: \ 
I 

I 
PCAD 

I 

I 
PRT 

I 
WS 

I 
DATA 

Figure 1. Sample Directory Structure 

In this example, symbols are stored in the 
SYM directory and parts are stored in the PRT 
directory. 
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Motorola TTL Library 

SPECIAL FILES AND SYMBOLS 

In addition to the standard Motorola 
component symbols, the P-CAD Motorola ALS-TTL 
Macrocell Array Library contains a special 
layer structure file, standard-size drawing 
sheet files, and special symbol files. These 
special files are used to translate the 
user's schematic netlist into a format that 
is compatible with Motorola CAD systems. 
Each of these files is discussed below. 

Layer structure File 

The IeLAYS. SCH layer structure shown below is 
a modified version of the standard P-CAD 
layer structure (LAYS. SCH) • IClAYS.SCH was 
used to create the Motorola ALS-TTL symbols 
included in this library. 

Laler Name Pen status Use 

1 WIRES 1 OFF Interconnecting 
wires 

2 BUS 1 OFF Interconnecting 
busses/wires 

3 GATE 2 ABL . Gate 
geometry/symbol 

4 IEEE 2 OFF Not used 

5 PINFUN 3 OFF Not used 

6 PINNUM 1 OFF Not used 
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Motorola TTL Library 

Layer Name Pen status Use 

7 PINNAM 6 ABL Pin names ,f '\ 
'. 

~j 

8 PINCON 4 ABL Pin connections 
(dot) 

9 REFDES 2 OFF Not used 

10 ATTR 6 OFF Visable 
attributes 

11 SOOT 1 OFF Not used 

12 DEVICE 5 ABL Macrocell ID 

13 OUTLIN 5 ABL Macrocell 
outline 

14 ATTR2 6 OFF Invisible ~ 
i 

attributes 0 

15 NOTES 6 OFF Notes/text 

16 NETNAM 4 OFF Net names 

17 CMPNAM 5 OFF component 
instance names 

18 BORDER 5 OFF Drawing border 

Drawing Sheets 

The library includes standard-size drawing 
sheet files, ASIZE.SCH through ESIZE.SCH, for (" circuit design. These files provide the ..j 

ICIAYS. SCH layer structure plus a drawing 
sheet border. They can be used in place of 
the ICIAYS. SQI layer structure. 
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Motorola TTL Library 

special Symbol Files 

In addition to the standard Motorola 
component symbols, the library includes 
special "non-component" symbols. These 
symbols are interpreted by the NX-MLCP 
Motorola Ie Interface program, which 
translates the user's design information into 
a LOGCAP format compatible with Motorola CAD 
systems. Each symbol used in the circuit is 
described on a line of the LOGCAP output. 
The symbols include: 

• PADIN. SYM and PADOUT. SYM to represent 
circuit inputs and outputs 

• WAND2.SYM to represent a Wired-AND with 
two inputs 

,( • WOR2. SYM through WOR8. SYM for Wired-OR 

( 

components with from 2 to 8 inputs. 

A test schematic containing the special 
symbols is shown in Figure 2; the 
corresponding LOGCAP output is shown in 
Figure 3. Refer to the appropriate Motorola 
documentation or consult Motorola technical 
support personnel for further information on 
the use of special symbols in a specific 
circuit design. 

For a complete description of the NX-MLCP 
interface program, see the NX-MLCP User's 
Manual. 
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Motorola TTL Library 

$$**************************************************** 

" * $$ Copyright eC) 1985 - Personal CAD Systems, Inc. * 
" * $$ Program NX-MLCPVERSION 1.24 * 
$$ Date May 10 1985 * 
$$ Time 09: 15:30 AM * 
$$ File In LCP'l'ST. NLT * 
$$ File out LCP'l'ST. LCP * 
$$ Format LOGCAP LIST * 
" * $$**************************************************** 

$NETWORK 
$INP DO 01 ENIN BIOIRlI 
$OUT OBDIOUT BBIOIRl 
$AND 0 0 
WIBIOIRl 2 BIOIR1I BIOIR1 
$OR 0 0 
WORl 2 W1WOR1 W2WORl 
$SUBU A02 
UNO WlWORl / " 
CON1 DO CON1 
$SUBU A02 
UN1 W2WORl / " 
CON1 01 CON1 
$SUBU A02 
UN2 EN1/ " 
ENIN CON1 CON1 
$SUBU R01 
EN2 / " 
CONO EN1 CONO CON1 
$SUBU R01 
BIOIR1/ " 
WOR1 CONO CONO EN2 
$SUBU R01 
BIOIOUT / " 
CONO BIOIN CONO CONl 
$SUBU AOl 
UN3 BIOIN / " 
CONO WIBIOIR1 
$SUBU BOUT 
OBDlOUT / " 
BIOlOUT 
$SUBU BOUT 
BBIDIR1/ & 
BIOIR1 

Figure 3. LOGCAP output 
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Motorola TTL Library 

CIRCmT DESIGN 

To design the circuit, run PC-CAPS. After 
the menu is displayed, select FILE/U>AD. Load 
the ICIAYS. Sal layer structure or one of the 
drawinq sheets supplied with the library 
(ASIZE.SaI throuqh ESIZE.SaI). 

Create the design by enterinq the appropriate 
components, wires, text, instance, and net 
names. step-by-step instructions are qiven 
in the tutorial section of your PC-CAPS 
User's Manual. 

Each PC-CAPS symbol contains the electrical 
"intelliqence" required to create schematics 
and extract data. 

Special Attributes 

Two types of attributes have been assigned to 
the library symbols for use with the Motorola 
NX-MICP IC Interface proqram. one attribute 
has the form FTYPE="INP" or FTYPE="OUT". It 
is used with certain input or output cells 
that have one or more unconnected input pins 
and/or an unconnected enable pin named "E". 
In the lDGCAP $SUBU statement describinq the 
cell inputs and output, the unconnected pins 
will be designated "CONO" or "CONI", as 
appropriate. Several examples are shown on 
the schematic and accompanyinq IOOCAP output 
(Fiqures 2 and 3). 
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Motorola TTL Library 

The other attribute is used with an 
alternative symbol for a macrocell. The form 
of the attribute is ALT=<filename>, where 
<filename> is the macrocell ID. For example, 
the MSO macrocell has two library symbols, 
MSO.SYM and MSOA.SYM. The alternative 
symbol, MSOA, has the attribute ALT="M50" and 
will be shown in the IDGCAP output as "M50". 

Input and output signals 

For each input signal to the circuit there 
must be a PADIN. SYM with input and output 
pins. A net must be connected to each output 
pin. A net connected to the output pin of a 
PADIN. SYM will be listed as an input signal 
on the $INP line of the I.DGCAP output. This 
signal can be viewed as the input signal to 
the circuit fram an external source. 

For each output fram the circuit there must 
be a PADOUT. SYM with input and output pins. 
A net must be connected to each of the pins. 
A net connected to the output pin of a 
PADOUT. SYM will be listed as an output signal 
on the $OUT line of the IDGCAP output. This 
signal can be viewed as the output signal to 
the external environment. 

Nets connected to the pins of the PADOUT 
symbols will also be listed as input and 
output signals in the $SUBU BOUT statement of 
the IDGCAP output. 
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Motorola TrL Library 

Bidirectional Pads 

Each bidirectional pad must be modeled by a 
two-input Wired-AND, an input pad, and an 
output pad. The wired-AND must, be 
represented by a WAND2. SYM symbol. See the 
test' schematic, Figure 2, for an example of 
this configuration. For each WAND2.SYM in 
the circuit there will be an $AND statement 
in the I.OGCAP output (see Figure 3). 

wired-OR 

For each Wired-oR component used in the 
circuit there must be one WORe SYM with the 
appropriate number of inputs. The library 
provides WOR symbols for Wired-oR components 
with from two to eiqht inputs. An $OR (~\ 
statement will appear in the I.OGCAP, output ',,-J 
for each WOR.SYM in the circuit. 
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Motorola TTL Library 

COMPONENT LIST BY SEQUENCE 

( Number Page Disk 

HOI 24 1 
H02 24 1 
H03 24 1 
H04 24 1 
H05 24 1 
H06 24 1 
H07 24 1 
H08 24 1 
H09 24 1 
H10 24 1 
H11 24 1 
H12 24 1 
M13 25 1 
M14 25 1 

( H15 25 1 
H16 25 1 
H17 25 1 
H18 25 1 
M19 26 1 
M20 26 1 
M21 26 1 
M22 26 1 
M23 26 1 
M24 27 1 
M25 27 1 
M26 27 1 
H27 27 1 
M28 28 1 
M29 ._ 28 1 
M30 28 1 
H31 28 1 

( M32 28 1 
H33 28 1 
H34 29 1 
H35 29 1 
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Motorola TI'L Library 

Humber paqe Disk 

M36 29 1 
M37 29 1 
M38 29 1 
M39 29 1 
H40 29 1 
H41 29 1 
H42 29 1 
H43 29 1 
M44 29 1 
M45 29 1 
M46 29 1 
M47 29 1 
M48 29 1 
M49 29 1 
MSO 30 1 
MSOA 30 1 
M51 30 1 ''\ 

MSlA 30 1 
H52 30 1 
H52A 30 1 
MS3 30 1 
H54 30 1 
MS5 30 1 
MS6 31 1 
H57 31 1 
H58 31 1 
H59 31 1 
H60 31 1 
H61 31 1 
H62 31 1 
H63 31 1 
H64 31 1 
H65 32 1 
H66 32 1 ( ~'~ 
H67 32 1 
M68 32 1 
H69 32 1 
H81 32 1 
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Motorola TTL Library 

NUmber page Disk 

( H82 32 1 
A01 32 2 
A02 32 2 
R01 32 2 
R02 32 2 
R03 32 2 
R04 32 2 
R05 32 2 
R06 32 2 
B01 32 2 
B02 32 2 
F01 32 2 
F02 32 2 
F03 32 2 
F04 32 2 
WAND2 33 2 
WOR2 33 2 

C WOR3 33 2 
WOR4 33 2 
WORS 33 2 
WOR6 33 2 
WOR7 33 2 
WORS 33 2 
PADIN 33 2 
PADOUT 33 2 

( 
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Motorola TTL Library 

COMPONENT LJ:ST BY FUNCTION 

Gates 

HOI 
H02 
H03 
H04 
H05 
H06 
H07 
H08 
H09 
HIO 
Hll 
H12 
M13 
M14 
H15 
H16 
H17 
H18 
M19 
M20 
M2l 
M22 
M23 
M24 
M25 
M26 
H27 
M28 
M29 
MJO 
M55 
M56 
H57 
H58 
H59 
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Motorola TTL Library 

Gates (Cont'd) 

H60 
H61 
H62 
H63 
H64 
H65 
H66 

I'lip-I'lops 

H31 Dual D F/F 
H32 D F/F with Mux 
H81 Dual D F/F with Diff, Clock 

and Data 
H82 Dual D F/F with Set and Reset 

Latches 

H33 Dual 2 Bit Latch 
H34 Dual Latch with Mux 
H35 Quad Latch 
H67 Dual Latch 

MUltiplexers 

M36 
M37 
M38 
M39 
H40 
H41 
H42 
H43 
M68 
H69 

6/85 

4 to 1 Mux with Enable 
4 to 1 Mux with Enable 
4 to 1 Mux with Enable 
4 to 1, 2 to 1 Mux 
Quad 2 to 1 MUX, Com Sel 
Quad 2 to 1 MUX 
Quad 2 to 1 MUX with Enable 
Dual 2 to 1 MUX 
4to1Mux 
Dual 2 to 1 MUX 

Preliminary 15 



IIotorola TTL Library 

1144 
1145 
1146 
1147 

1/4 Decoder (Hiqh) 
1/4 Decoder (IDw) 
1/4 Decoder (Hiqh) 
1/4 Decoder (IDw) 

1150 Full Adder 
II50A FUll Adder 
1151 FUll Adder 
115lA FUll Adder 
H52 Dual Full Adder 
H52A. Dual Full Adder . 
1153 Full Adder am Half Adder 
H54 . Dual Half Adder 

lliscellaneous I'UDctions 

1148 Priority Encoder 
1149 Priority Expander 

EASooAi:.s ZDput cells 

AOI 
A02 

.:2500ALS output Cells 

ROI 
R02 
R03 
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Motorola TTL Library 

M~OOALS output Cells (Cont'd) 

R04 
R05 
R06 

MCA1300ALS xnput Cells 

BOl 
B02 

MCA1300ALS output Cells 

FOl 
F02 
F03 
F04 

Special Symbols 

WAND2 
WOR2 
WORJ 
WOR4 
WORS 
WOR6 
WOR7 
WOR8 
PADIN 
PADOUT 

6/85 

2 Input Wired-AND 
2 Input Wired-OR 
3 Input Wired-OR 
4 Input Wired-oR 
5 Input Wired-OR 
6 Input Wired-oR 
7 Input Wired-OR 
8 Input Wired-oR 
Input Pad 
OUtput Pad 
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Motorola TTL Library 

COMPONENT PIN SEQUENCES 

HOl: y. Y Z Z· A B C 
r-> 
( 

D E F G ~-; 

H02: Y y. Z· Z A B C 
D E F G 

H03: Y y. Z· Z A B C 
D E F G 

H04: y. Y Z Z· B C A D E 

H05: Y y. A B C D E F G 

H06: Y y. A B. C D E F 

H07: Y B C A D E F 

H08: Y B C A D E F 

H09: y' Y A B C D 

HlO: Y y. A B c· 

H11: Y A B C D 

H12: Y A B C D 

M13: Y y. A B C D E 
F G H I J K L 

Ml4: y' Y A B D E G 
H J K C F I L 

H15: Y y. A B C D E F (" , 
H16: y. Y A B C D E F 

H17: Y y. A B C D E F G 
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Motorola TTL Library 

H18: Y A B C D E 

( M19: Y Z A B C D E 
F G H 

M20: Y Y' A B C D E 
F G H I J K L 

M21: Y Y' A B C D E 
F G H I J K L 

M22: Y Y' A B C D E 
F G H I J K L 

M23: Z Y' Y Z' A B C D 
E F 'G H I J K 

M24: Y Y' A B C D E F 

( 
G H I J K L M N 

M25: Y Y' A B C D E F 
G H I J L M N 

M26: Y' Y A B C D E 
F G H I J K L 

H27: Y Y' A B C D E 

M28: Y' Z' Y Z A B C D 
E F G H I J K L 

M29: Y' Y A B C D E 
L F G H I J K 

MJO: Z' Y Z Y' A B C D 

( E F G H I J K 

H31: 0 0' C1 C2 D R 

M32: 0 0' C1 C2 DO D1 S R 

.6/85 Preliminary 19 





Motorola TTL Library 

MSOA: CO S B1 B2 A CI 

( MS1: S CO B1 B2 A CI 

MSlA: S CO B1 B2 A CI 

H52: S CO B1 B2 A CI 

H52A: S CO B1 B2 A CI 

MS3: P H1 HO CO G AO 
BO A1 B1 CI 

H54: CO S A1 A2 B1 B2 

MS5: Y A B C 0 E 
F G S 

C 
M56: Y A B C 0 E 

F G H I S 

H57: Y A B C 0 

H58: Y A B C 0 

H59: y. Y Z Z· A B 
C 0 E F G H 

H60: Y y. Z· Z A B 
C 0 E F G H 

H61: Y y. Z· Z A B 
C 0 E F G H 

H62: y. Y Z Z· A B 

( C 0 E F 

H63: y. Y A B C 0 

H64: Y y. A B C D 
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Motorola TTL -Library 

H65: Y y. A B C D 

H66: y. y A B C (''', 

~/ 

H67: O· 0 D E 

M68: Y AO Al A2 A3 80 81 

H69: y y. AO Al ,SA 

HSl: 0 ot C+ C- D+ D- Rl R2 

HS2: O· 0 C'l C2 D R 8 

A01: y. Y A B 

A02: y. Y A B C 

R01: y A B C E /_ ....... '\. 
( 

) 

R02: y A B C E 
~" 

R03: y A B C E 

R04: Y A B C E 

R05: y A B C 

R06: y A B C 

B01: y. y A B 

802: y y. A B C 

F01: Y A B C E 
{-~\ 
~ 

F02: y A B C .J 

F03: Y A B C E 
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F04: y A B C 

( WAND2: 0 I1 I2 

WOR2: 0 I1 I2 

WOR3: 0 I1 I2 I3 

WOR4: 0 I1 I2 I3 I4 

WORS: 0 I1 I2 I3 I4 IS 

WOR6: 0 I1 I2 13 14 IS 16 

WOR7: 0 11 12 13 14 IS 16 I7 

WORS: 0 11 12 13 14 IS 16 17 
18 

.-

( PADIN: OUT IN 

PADOUT: OUT IN 

( 
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