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Read This First...

Your Altera TTL MacroFunctions documentation consists of two main
parts:

Introduction  provides a functional description, general information on
TTL MacroFunctions, and a table grouping all available TTL
MacroFunctions according to their functions.

Reference Section describes in detail all presently available TTL
MacroFunctions.

At the back of the manual, you find a Customer Comment Form and a
Problem Report Card.



Manual Updates

Altera documentation is updated with Change Pages, Section
Reprints, and a READ.ME file.

Change Pages are issued for minor changes to the manual. New
information is identified with vertical change bars in the margins next to
the changed texf. In addition, the date of issue is printed at the bottom
of each page.

Section Reprints are issued if a section requires a substantial
number of changes. The date of issue is indicated at the bottom of
each page.

A READ.ME File is provided on the LogiCaps INSTALL diskette.
This file contains information about recent changes to the software that
are not yet reflected in the manual.



Printing Conventions

The following notational conventiona are used throughout this manual:

Times Bold

Times Light

Helvetica Italics Bold

Helevetica Italics Light

I

all A+PLUS commands, prompts,
and messages

all user input, inciuding keyboard
keys

most file output as displayed on
screen

all references to Altera manual titles

all references to sections within
Altera manuals

information that requires special
attention
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SECTION 1

Introduction

Introduction

This reference manual provides general information about the Altera
TTL MacroFunction Library features and a detailed description of each
TTL MacroFunction available in this library.

For detailed information on how to use this library, refer to
MacroFunction Tutorial in the LogiCaps manual.
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Functional Description

1-2

Altera’s TTL MacroFunction Library is a collection of high-level building
blocks, which may be used together with the gate and flipflop primitives
available in the Altera Primitive Library.

The Altera Design Processor (ADP) ensures that use of TTL
MacroFunctions does not cause any loss of design efficiency. It
analyzes the complete logic circuit and automatically removes unused
gates and flipflops from a logic block used in a design. This
MacroMuncher feature allows you to freely employ logic blocks in your
design without having to worry about optimizing their use. All inputs to
TTL MacroFunctions are defined with default input signal levels so that
unused inputs can simply be left unconnected.

In addition to the standard functions, this library also contains a number
of EPLD-specific TTL MacroFunctions that are particularly efficient in
optimizing logic functions for EPLD implementation.

s The logic of some TTL MacroFunctions differs slightly
from the logic of the TTL equivalents. Be sure to always
check the function tables provided with each TTL
MacroFunction description to see whether a particular
logic block meets your requirements.

TTL MacroFunctions



TTL MacroFunction Description

Each logic block description consists of the name assigned to the logic
block (an Altera-specific name or the standard TTL number); a symbol
representation; a description including syntax, available EPLDs, and
default signal levels; a function table; and a logic schematic showing
the logic contained in the logic block.

Figure 1-1 shows a standard symbol representation:

Inputs are to the left Outputs are to the right
of the symbol of the symbol.
r”""-ﬁi;l- ___ - MacroFunction name
(VCC) ~oIDN < Signal name
(GND) — A QA
(GND) B QB |—
GND) —C C —
EGND; é_ D 813 | —Active Low signal
(VCC) =9GN MNMX
(VCC) —{DNUP RCON fo— @ nmperof 1O
(GND) o CK Primitives used by
: ___COUNTER 4 @— the MacroFunction
* Function
Default values
if unconnected

Figure 1-1. TTL MacroFunction Symbol Representation

s~ (1) All TTL MacroFunction clocks are positive-edge
triggered.

(2) All Preset inputs are synchronous presets.

Introduction 1-3



The symbol representation is followed by a detailed description as

outlined here:

Declaration:

EPLDs:

Default Signal Levels:

Specifies the syntax for the TTL
MacroFunction.

Specifies for which Altera EPLDs the TTL
MacroFunction may be used.

Indicates the default signal level for each input
pin if no connection has been made. If no
default is specified, it is DON'T CARE.

Next, the function table shows a table detailing the relation between
the individual inputs and outputs.

Finally, the logic schematic shows a schematic of the logic within the

TTL MacroFunction.

TTL MacroFunctions



Categories of TTL MacroFunctions

If you need assistance in choosing a particular TTL MacroFunction for a
specific application, please consult Table 1-1, which lists the available
TTL MacroFunctions according to their functions.

Tabie 1-1. TTL MacroFunction Categories

FUNCTION AVAILABLE TTL MACROFUNCTION(S)
AND-OR Gate 7452
ALU . 4181
BUS COLIS, CORI8 RBUSI A, RINP8 A
MacroFunction o .
Comparator | 8MCOMP, 7485, 74518
Converter 74184, 74185

~ 16CUDSLR,4COUNT, 8COUNT, FREQDIV, GRAY4,

C.Ol.mter S

Decodér

Full Adder

/0 MacroFunctxohﬁ

Latch :
Multiplexer
Multiplier
Parity Generator
Reglster .

SSI Funct1on
Sh1ft Reglster
Storage Reglster v

True Complementf
0/1 Element -

| 7487

 UNICNT2, 7493, 74160, 74160T, 74161, 74161T, 74162,
- 74162T, 74163, T4163T, 74190 74190T 74191, 741917,

’74192T 74193T, 74393 =
7442, 7443, 7444, 7445, 7446 7447 7448 7449 74138 74139
74154, 74155, 74156

- 8FADD, 7480, 7482, 7483, 74183 .
vv__:CO2F INPN, JO2F, RO2F, SO2F, T02F

| MULT2 MULT24, MULT4, 74261
74180, 74280» ,

CBUF INHB 7400 7402 7404 7408, 7410, 7411 7420 7421,
7427, 7430, 7432, 7486

| BARRELST, 7491, 7494 7496, 7499, 74164 74165, 74166,
| 74179, 74194, 74198

7498, 74278

Introduction
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SECTION 2

Reference
Section

Altera TTL MacroFunctions are listed in numerical/alphabetical
sequence, with Altera-specific TTL MacroFunctions listed first. All other
designations correspond to those of the 74 Series of TTL circuits.
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16CUDSLR (Counter)

: 16CUDSLR :
§ QIf—
: Q22—
o
(GND)  i—{STCT Qs|—
a Q6
(GND) i—{ DATA Q7
: Q8 —
(GND) ~ —{LTRT Q9}—
‘ Q10—
(GND) | DNUP Qiip—
' QI2}—
' QI3f—
' Ql4—
; Q15t—
(GND)  +—CK Q16—
;... COUNT/SHIFT 16
Name: 16CUDSLR (16-Bit Binary Up/Down Counter

With Left/Right Shift Register)

Declaration: 16CUDSLR(STCT,DNUP,LTRT,DATA,CK,
Q16,Q15,Q14,Q13,Q12,Q11,Q10,Q9,Q8,
Q7,Q6,Q5,Q4,Q3,Q2,Q1)

(STCT = Shift/Count; DNUP = Up/Down; LTRT =
Left/Right; DATA = Serial Data Input; CK = Clock)

EPLDs: EP600, EP610, EP900, EP910, EP1800,
EPB1400

Default Signal Levels: GND — all input pins

Reference Section 2-3
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16CUDSLR Function Table:

16CUDSLR Function Table

INPUTS
OPERATION
STCT DNUP  LTRT
H X H SHIFT LEFT
H X L SHIFT RIGHT
L H X COUNT UP
L L X COUNT DOWN

H = high level (steady state)
L = low level (steady state)
X = don't care (any input including transitions)
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16CUDSLR Logic Schematic:
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8FADD Logic Schematic:
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BARRELST Logic Schematic:
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MULT4 Logic Schematic:
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21MUX (Multiplexer)

Name:

Declaration:

EPLDs:

Default Signal Levels:

Function Table:

(VCC)
(GND)
(GND)

..........................

MULTIPLEXER

21MUX (2 to 1 Multiplexer)

21MUX(S,A,B,Y)

(Where: S = Select)

All
GND—A,B
VCC—S

21MUX Function Table

H = high level (steady state)

L = low level (steady state)
X = don't care

INPUTS OUTPUT
S B Y
L] X H H
L] X L L
H H | X H
H L | X L

Reference Section
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21MUX Logic Schematic:
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4COUNT (Counter)

(VCC)
(GND)
(GND)
(GND)
(GND)
(VCC)
(VCC)
(VCC)

(GND)

..........................

‘
[}
[}
F—

CIN
DNUP
CLRN

CK

QD
COuT

...........................

Name: 4COUNT (4-Bit Up/Down Binary Counter
With Synchronous Load and Asynchronous
Clear)

Declaration:

4COUNT(CLRN,LDN,DNUP,CIN,A,B,C,D,

CK,QD,QC,QB,QA,COUT)

(LDN = Load, Active Low; CIN = Carry In; DNUP =
Down/Up; CLRN = Clear, Active Low; CK = Clock;

COUT = Carry Out)

EPLDs:

EPB1400

Default Signal Levels:

Reference Section

GND—CK,A,B,C,D
VCC —CLRN, LDN, DNUP,CIN

EP600, EP610, EP900, EP910, EP1800,

2-9



4COUNT Function Table:

4COUNT Function Table

= high level (steady state)

low level (steady state)

= don't care (any input including transitions)

= transition from low to high level

,b,c,d, = level of steady state input at inputs A,B,C,D

]

INPUTS OUTPUTS

CK LDN CLRNDNUPCINDCB A|Qp Qc Qs QaA COUT
X| X| L X | X L |L L L | X
I L H X X |d]|c|blal d c b a X
J| H| H X |L HOLD X
I | H| H L |H COUNT DOWN L
T H| H H |H COUNT UP L
Il H| H L |H H H H H | H
| H| H H |H L L L L |H
H

L

X

I

)

TTL MacroFunctions



4COUNT Logic Schematic:
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8COUNT (Counter)

(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(VCC)
(GND)

(GND)

Name:

Declaration:

EPLDs:

Default Signal Levels:

: 8COUNT
(]

1
1 |
—B QA —
—C QB|—
i ’
—D QC f—
—E QD —
—F QEl—
—G QF |—
tH QG [
—o| GN QH|—
~— DNUP  COUT |—
— CLR :
= a
+—CK g
{_... UPDNCOUNTER 8

8 COUNT (8-Bit Up/Down Binary Counter
With Synchronous Load and Asynchronous
Clear)

8COUNT(LD,A,B,C,D,E,F,G,H,GN,DNUP,
CLR,CK,COUT,QH,QG,QF,QE,QD,QC,QB,
QA)

(Where: LD = Load; GN = Enable, Active Low; DNUP
= Down/Up; CLR = Clear; CK = Clock; COUT = Carry
Out)

EP600, EP610, EP900, EPS10, EP1800,
EPB1400

GND—LD,A,B,C,D, E,F, G, H,GN, CLR, CK
VCC — DNUP

TTL MacroFunctions



8COUNT Function Table:

8COUNT Function Table

INPUTS OUTPUTS
CLR{CK [GN |[IDNUH LD H G.. B A|Qq Qg ..Qp QA |cour
H X X H X L|JL]JL|L L
H X | X L X LILJLIL H
L Il X X H |h g..b a hlglbla L
L I |L H L COUNT UP L
L IFiL L L COUNT DOWN L
L I | H X L HOLD COUNT L
L I |L H L H | H| H|H H
L I |L L L L | L | L | L H
H = high level (steady state)
L = low level (steady state)
X = don't care (any input including transitions)
I = transition from low to high level
h, g, ... b, a = level of steady-state input at inputs H, G, ... B, A

Reference Section
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8FADD (Adder)

-

.........................

i SFADD
(GND) = A1 CIN <  (GND)
(GND) ~— B1 :
(GND) ] A2 :
(GND) — B2 SUMI f—
(GND)  —] A3 SUM2 |—
(GND) — B3 SUM3 f—
(GND) & A4 SUM4 (—
(GND) B4 SUMS |—
(GND) +— AS SUM6 |—4
(GND)  +— B5 SUM7 |—
(GND) —] A6 SUMS |—
(GND) +— B6 :
(GND) +—{ A7 '
(GND) +—{B7 !
(GND) ] A8 ;
(GND) +~— B8 ;

Name:

Declaration:

EPLDs:

Default Signal Levels:

Reference Section

FAST ADDER 15

8FADD (8-Bit Full Adder)

8FADD(A1,B1,A2,B2,A3,B3,A4,B4,A5,B5,

A6,B6,A7,B7,A8,B8,SUM8,SUM7,SUMSs,
SUM5,SUM4,SUM3,SUM2,SUM1,CIN)

(Where: CIN = Carry In)

EP900, EP910, EP1210, EP1800, EPB1400

GND — all input pins



8COUNT Logic Schematic:
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8FADD Function Table:

S8FADD Function Table

INPUTS OUTPUTS
CIN| A8-Al B8 - B1 SUMS - SUM1
0 | 00000000 00000000 00000000

00000000 00000000

00001001 00011000

00000001 (CIN + A + B = SUM)

00100010 (1 + 9 + 24 = 34)

TTL MacroFunctions



8MCOMP (Comparator)

...........................

8MCOMP ;
(GND) =1 A0 :
(GND)  +— B0 :
(GND) Al '
(GND) —BI AEBO |—
(GND)  — A2 AEBI1 }—
(GND) i —{ B2 AEB2 [—
(GND) ¢+ A3 AEB3 |—
(GND)  — B3 AEB4 f—
(GND)  — A4 AEBS |—
(GND) B4 AEB6 [—
(GND) ~— AS AEB7 —§
(GND) +—BS :
(GND)  +— A6 ALTB [—
(GND)  +— B6 AEQB |—
(GND) A7 AGTB |—
(GND) | B7 :

|....COMPARATOR _10;

Name: 8MCOMP (8-Bit Magnitude Comparator)
Declaration: 8MCOMP(A0,B0,A1,B1,A2,B2,A3,B3,A4,B4,

A5,B5,A6,86,A7,B7,AGTB,AEQB,ALTB,
AEB7,AEB6,AEB5,AEB4,AEB3,AEB2,
AEB1,AEBO0)

(AGTB = A Greater Than B; AEQB = Word A Equals
Word B; ALTB = A Less Than B; AEB = Bit A Equals
Bit B)

EPLDs: EP600, EP610, EP900, EP910, EP1210,
EP1800, EPB1400

Default Signal Levels: GND — all input pins
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8MCOMP Function Table:

S8SMCOMP Function Table

INPUTS OUTPUTS
A B ALTB AEQB AGTB AEBx
A=B 0 1 0
A<B 1 0 0
A>B 0 0 1
Ax=Bx 1
Ax#Bx 0
x = Bit position
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8MCOMP Logic Schematic:

NOCF ALTB

P ]

[ |

[

OCr, AGTB
Lecoccacd

F======a

A7
87

AEGB

A6
AS
B5
A4
B4
A3
A2

g |

Al
1}
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BARRELST (Shift Register)

{ " BARRELST
GND) {52
(GND)  &=—{S1 '
(GND) =—{SO0 ;
(GND) +—A QA |—!
(GND) B QB |—
GND) +—C QC—
(GND)  +—D QD [—
(GND) +—E QE |—
(GND) +{F QF |—
(GND) +—G QG |—
(GND) ~—H QH |
(GND)  +—{STLD :
(GND) —{CK
| SHIFTREG __16;
Name: BARRELST (8-Bit Barrel Shifter)
Declaration: BARRELST(S2,51,S0,A,B,C,D,E,F,G,H,

STLD, CK,QH,QG,QF,QE,QD,QC,QB,QA)
(Where: STLD = Shift Load)
EPLDs: EP900, EP910, EP1210, EP1800, EPB1400

Default Signal Levels: GND — all input pins
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BARRELST Function Table:

BARRELST Function Table

INPUTS OUTPUTS
SHIFT/

S2 S1 SO LOAD A..H |CLOCK |QA QB . Qc
X X X X X L QA0 | QB0 | QGo | QHO
X X X H a ..h I a b g h

L LL L X I QAn | QBn | QGn | QHn
L L H L X I QBn | Qcn | QHn | QAn
L HL L X I Qcn | QDn| QAn | QBn
L HH L X I QDn | QEn | @Bn | Qcn
HLTL L X I QEn | QFn | QCn | QDn
HL H L X I QFn | QGn | QDn | QEn
HHL L X I QGn | QHn | QEn | QFn
H H H L X I QHn | QAn| QFn | QGn

H = high level (steady state)

L = low level (steady state)

X = don't care ( any input including transitions)

T = transition from low to high level

a,b,c,d, = level of steady state input at inputs A,B,C,D
Qa0 to QHO = level of QA to QD before the indicated
steady-state input conditions were established

QAn to QHn = level of QA toQybefore the most recent
T transition of the clock

Reference Section 2-25
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CBUF (SSI Function)

CBUF

oo —[5—

Name: CBUF (Complementary Buffer)
Declaration: CBUF(Input1, Output2, Qutputi)
EPLDs: All

Default Signal Levels: GND — Input 1

Function Table:

CBUF Function Table

INPUT OUTPUTS
DATA ouT oOuT
0 0 1
1 1 0

Reference Section
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CO2F (I/0 MacroFunction)

2-30

PIN

Name: CO2F (Combinatorial Output, Dual Feedback)
Declaration: CO2F(PIN, IN, OE, FBK1, FBK2)
EPLDs: EP1800, EPB1400

Default Signal Levels: GND—IN
VCC —OE

Function Table:

CO2F Function Table

INPUTS OUTPUTS
IN OE FBK1 | PIN FBK2
0 0 0 Z pin
0 1 0 0 0
1 0 1 Z pin
1 1 1 1 1
Z = high impedance
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COLI8 (BUSTER MacroFunction)

S
GND) 10 | 1 <> PIN_NAME (P0)
ﬁGND; 2 * —< PIN_NAME (P1)
(GND) 13 :_r—( 4 -<> PIN_NAME (P2)
(GND) 14 — * <> PIN_NAME (P3)
enoy 15 S < PIN_ NAME (P4)
(GND) 16 ’—l—g * <> PIN_NAME (P5)
(GND) 17 ;]_'—- b $—i—< PIN NAME (P6)

: > $——<> PIN NAME (P7)

{74373

£ 10 Do |-

Q1 DI |

Q@ D

— Q3 D3

—Q4 D4

~1Q5 D5

— Q6 D6

—Q7 D7

E

L)

1]

\

3§

\

\

\

\

S

1)

=

%)

\

\

L]

\

\

\

L]

! o
: @)
v B
\ oo
\

\

~

Name: COLI8 (8-Bit Bi-Directional Port With Latched
Pin Feedback and Combinatorial Output)

Declaration: COLI8(PO,P1,P2,P3,P4,P5,P6,P7,10,11,12,
13,14,15,16,17,0E,Q0,Q2,Q3,Q4,Q5,Q06,Q7,
WE, WS)

EPLDs: EPB1400

Default Signal Levels: GND—10, 11,12, 13, 14, 15, 16, 17

Reference Section 2-31
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COLI8 Function Table:

COLI8 Function Table*

OE PO - P7 DO - D7
L INPUTS PO - P7
H OUTPUTS 10 - 17

H = high level (steady state)
L = low level (steady state)

* For latch operation, see LINP8.

TTL MacroFunctions



CORI8 (BUSTER MacroFunction)

AR O " T
GND) 10 J C —9 <> PIN_NAME (P0)
GND) 12 ’_r—g—o————o PIN_NAME (P1)
(GND) 14 e * —<> PIN_ NAME (P3)
(GND) 15 e ¢ - PIN_NAME (P4)
(GND) 16 .__I_L— b 9———<> PIN NAME (P5)
(GND) 17 !—I b ——<> PIN NAME (P6)
; D> 9——< PIN NAME (P7)
i 74377
~— Q0 DO -
~—Q1 D1 |
Q2 D2
— Q3 D3
—Q4 D4
—Q5 D5
—{Q6 D6
—Q7 D7
! CP
; CE A
CORI8
Name: CORI8 (8-Bit Bi-Directional Port With
Registered Pin Feedback and Combinatorial
Output)
Declaration: CORI8(Po0,P1,P2,P3,P4,P5,P6,P7,10,I1,12,
13,14,15,16,17,0E,Q0,Q2,Q3,Q4,Q5,Q6,Q7,
WS, WE)
EPLDs: EPB1400

Default Signal Levels:

Reference Section

GND —10, 11,12, 13, 14, 15, 16, 17
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CORI8 Function Table:

CORI8 Function Table*

OE PO - P7 DO - D7
L INPUTS PO - P7
H OUTPUTS 10-17

H = high level (steady state)
L = low level (steady state)

* For register operation, see RINP8.
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FREQDIV (Frequency Divider)

-

FREQDIV
(GND) G DV2 }—
(GND) +—{CLR DV4 f—
: DV8 }—
(GND) +—{CK DV16 }—

Lilaann

FREQDIVIDER 4

Name: FREQDIV (Frequency Divider)

Declaration: FREQDIV(G,CLR,CK,DV16,DV8,DV4,DV2)
(Where: CLR = Clear)

EPLDs: EP600, EP610, EP900, EP910, EP1800,
EPB1400

Default Signal Levels: GND — all input pins
Function Table:

FREQDIV Function Table

INPUTS OUTPUTS
CLR|CK | G DV2 DV4 DV8 DVI1é6
H X X |L L L L
L J|L DV2y DV4g DV8g DViég
L |T|H |H Hy Hg Hig

H = high level (steady state)

L = low level (steady state)

X = don't care (any input including transitions)
J = transition from low to high level

H2 = high every other clock pulse

H4 = high every 4 clock pulses

H8 = high every 8 clock pulses

H 6 = high every 16 clock pulses

Reference Section 2-35



FREQDIV Logic Schematic

g z g o
=
a (=] (=} a
fmmmm——— 1 fmmm———— N
" h e
10, [ 1 1) \
1Z[ o 1 1Z[ o '
o o o Q| N
' 1 il
1 Lo ' 1 e ]
] 1 1 i
[N S G [P N S
o
o & Q,
Q
Z
= par
(=] o
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GRAY4 (Counter)

--------------------------

(veey

J\;J-st‘Js“-.\‘s“

~nna

GRAY COUNTER 4 y

..........................

Name: GRAY4 (Graycode Counter)
Declaration: GRAY4(CK,ENA,QD,QC,QB,QA)
(Where: ENA = Enable)
EPLDs: EP600, EP610, EP900, EP910, EP1800

Default Signal Levels: GND — CK
VCC —ENA

Reference Section 2-37



GRAY4 Function Table:

GRAY4 Function Table

INPUTS OUTPUTS

CK ENA|QD Q¢ QB

HOLD COUNT

Lhbh bhhhhhhhhhhhhh X
e b e e e e e e e e e e O
b R b = O OO O OO O
C OO O MR EHEROREME=OOOO
O O - OO0 O M~ ~OO
Ot O O = OO = =HO OO

level

H = high level (steady state)

L = low level (steady state)

X = don't care (any input
including transitions)

J = transition from low to high

GRAY4 Logic Schematic:

— >

G0

QC

W R2

G8

D2

re===t4--"

D2

NOT
4{ So—r1 R2

D2

CK

2-38
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INHB (SSI Function)

_INHB
(GND) —
(VeC) —o0
Name: INHB (Inhibit)
Declaration: INHB(IN1,IN2,0UT)
EPLDs: All

Default Signal Levels: GND — Input 1
VCC — Input 2

Function Table:

INHB Function Table

INPUTS
OUTPUT
IN1 N2
0 0 0
0 1 0
1 0 1
1 1 0

Reference Section 2-39



INPN (/O MacroFunction)

2-40

INPIN

Name:
Declaration:

EPLDs:

Default Signal Levels:

Function Table:

----------------------------

INPN (Active Low Input)

INPN(INPIN,IN)

All

none

INPN Function Table

ooooooooooooooooooooooooooo

INPIN IN
0 1
1 0
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JO2F (I/0 MacroFunction)

(VCC)

(GND)

Name:

Declaration:

EPLDs:

IN

Default Signal Levels:

Reference Section

JO2F (JK Output, Dual Feedback)

JO2F(PIN,J,CLK K,C,P,OE,Q,PINFBK)

EP1800, EPB1400

GND—K,C,P
VCC —J, OE

2-41



JO2F Function Table:

JO2F Function Table

INPUTS OUTPUTS
CLOCK | CLEAR | PRESET| J K OE Q FBK | PINFBK

X H X X X H L L
X H X X X L L Z (input)
I L X L L H Qo Q0
Ny L X L L L Qo Z (input)
I L X L H H L L
I L X L H L L Z (input)
I L X H L H H H
I L X H L L H Z (input)
I L X H H H Q0 Qo
T L X H H L [ Z(input)

H = high level (steady state)

L = low level (steady state)

X = don't care (any input including transitions)
J = transition from low to high level

Z = high impedance
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MULT2 (Multiplier)

: MULT2 '
(GND) A0 ;
(GND) B0 YO —4
(GND) —]Al Y1 —4
(GND)  +——BI Y2 —
(GND)  —{ A2 Y3 —
(GND) B2 Y4 |—
(Vo) +G :
{___ MULTIPLER i
Name: MULT2 (2-Bit Sign Magnitude Multiplier)
Declaration: MULT2(A0,B0,A1,B1,A2,B2,G,Y4,Y3,Y2,
Y1,Y0)
EPLDs: All

Default Signal Levels: GND — A0,B0,A1,B2,A2,B2
VCC—G

Reference Section 2-43
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MULT2 Function Table:

MULT2 Function Table

INPUTS OUTPUTS
A2* 1 A1 |AO |B2* |Bl1 | BO| G ] Y4*] Y3 Y2 Y1 YO
X |X X X Xl X L L |L L L L
L |]al a0 L |bl1]b0 | H L
L al a0 H|bl]bv0 ]| H H | AMULTIPLIED BY B
H Jal a0 L |bl]b0| H H
H |al a0 Hlbl|b0 | H L

H = high level (steady state)

L = low level (steady state)

X = don't care (any input including transitions)
*sign bits for sign-magnitude multiplication

MULT2 Logic Schematic:

AO

0

z :;z
S
S A

B0

A1

N

%

03
B1 T

NOT

S
S

02
A{]

ND2
Y4

02
5

A2

Y3

Y4
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MULT24 (Multiplier)

---------------------------

MULT24
(GND) A1
(GND) — A2 Y1—
(GND) +~—A3 Y2 —4
(GND)  —] A4 Y3 |—
(GND)  +—AS Y4 p—
(GND)  +—B1 Y5 —
(GND) +—B2 Y6 —
(GND) B3 Y7
(GND) =G :
| ... MULTPLER |
Name: MULT24 (2-Bit by 4-Bit Parallel Binary
Multiplier)
Declaration: MULT24(A1,A2,A3,A4,A5,B1,B2,B3,G,Y7,
Y6,Y5,Y4,Y3,Y2,Y1)
EPLDs: All

Default Signal Levels: GND — all input pins

Reference Section 2-45



MULT24 Function Table:

MULT24 Function Table

INPUTS OUTPUTS
A5* | AA | A3 | A2 | A1l | B3*| B2 |B1 | G |Y7* Y6 Y5 Y4 Y3 Y2 Y1
X X X | X X X X|!XjLrL|jr L L L L L L
L a4 | a3 | a2 al | L b2 bl | H]|L
L a4 | a3 | a2 al | H b2 |bl | H | H A MULTIPLIED BY B
H a4 | a3 | a2 al | L b2 |bl | H|H
H a4 | a3 | a2 al | H b2 bl | H|L

H = high level (steady state)

L = low level (steady state)

X = don't care (any input including transitions)
*sign bits for sign-magnitude multiplication
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MULT24 Logic Schematic:
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MULT4 (Multiplier)

1 “MULT4
(GND)  —]Al
(GND) —A2 Y1 [—
(GND) +— A3 Y2 |~
(GND) A4 Y3 |—
(GND) —AS Y4 |—
(GND) Bl Y5 —
(GND) B2 Y6 |—
(GND) B3 Y7 b—
(GND) B4 Y8 [ —
(GND) =BS5S Y9 |—
(GND) +—{G
MULTIPLIER 12
Name: MULTA4 (4-Bit Parallel Binary Multiplier)
Declaration: MULT4(A1,A2,A3,A4,A5,B1,B2,B3,B4,B5,
G,Y9,Y8,Y7,Y6,Y5,Y4,Y3,Y2,Y1)
EPLDs: EP900, EP910, EP1210, EP1800, EPB1400

Default Signal Levels: GND — all input pins
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MULT4 Function Table:

MULT4 Function Table

INPUTS OUTPUTS

A5*| A4 ... A1 |B5* | B4 ..Bl} G | Y9*| Y8 .. Y1
X |X X X| X X|L L L .. L
L |a4 al L b4 b1} H L

L | a4 al H|b4 bl]| H H |A MULTIPLIED BY B
H | a4 al L | b4 b1} H H

H |a4 al H|b4 b1} H L

H = high level (steady state)

L = low level (steady state)

X = don't care (any input including transitions)

*sign bits for sign-magnitude multiplication

Reference Section
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NANDLTCH (Latch)

(VCC)

(VCC)
Name: NANDLTCH
Declaration: NANDLTCH(SETn,RESETn,Q,Qn)
EPLDs: All

Default Signal Levels: VCC — all input pins

Function Table:

NANDLTCH Function Table
INPUTS OUTPUTS

/SET /RESET| Q /Q

0 0 1 0
0 1 1 0
1 0 0 1
1 1 Q I

Reference Section 2-53



NANDLTCH Logic Schematic:
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NORLTCH (Latch)

..................................

NORLTCH :
GND)
GND) /
E 1
lrrrrrrrrrrrrrararrrrrrrraraararwawaae 4
Name: NORLTCH
Declaration: NORLTCH(RESET,SET,Q,Qn)
EPLDs: All

Default Signal Levels: GND — all input pins
Function Table:

NORLTCH Function Table
INPUTS OUTPUTS

SET RESET Q /Q

/

— =0 O
—_o = o
o~=o0
»—o»—-o
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NORLTCH Logic Schematic:

RESET OR2 :r o ,QBE?; 0
Y
| SR J
0OR2
NOT
SET GN
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RBUSI_A (BUSTER MacroFunction)

--------------------

; RBUSL A
' 74377 ;
{ DO Qo—
DI Qlf—
D2 Q2p—
from internal bus D3 Q3
D4 Q4F—
D5 Q5p—
D6 Q61—
D7 Qif—
: CP :
A E :
! WE GND
e ;
Name: RBUSI_A (Registered Bus Input to Logic)
Declaration: RBUSI_A(INP

BUS,WE,Q0,Q1,Q2,Q3,Q4,Q5,Q6,Q7)
EPLDs: EPB1400

Default Signal Levels: none

[I:?' Write Enable and Bus must be
connected.

Reference Section 2-57



RBUSI_A Function Table:

RBUSI_A Function Table

INPUTS OUTPUTS
WE [INPBUS[ Q Q0 - Q7
I L X L
I H X H
L X L L
L X H H
H X L L
H X H H

H = high level (steady state)

L = low level (steady state)

X = don't care (any input including transitions)
J = transition from low to high level
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RINP8_A (BUSTER MacroFunction)

-------------------

‘ RINP8_A
: 74377

PIN_ NAME [>-— 150 8(1)
PIN_NAME D‘:ﬂ_ D2 Q2
PIN NAME [>——D3 Q3

PIN NAME [D>——1D4 4

. A R R E R R R R E R R AR R AR A R AR E R R R R ...

PIN NAME D138 2
PIN NAME - ez <&
PIN NAME >~ SI( CE
: GND
WE
Name: RINP8_A (8-Bit Registered Pin Input to
Logic)
Declaration: RINP8_A(IN1,IN2,IN3,IN4,IN5,IN6,IN7,IN8,

WE,Q0,Q1,Q2,Q3,Q4,Q5,Q6,Q7)
EPLDs: EPB1400

Default Signal Levels: none

I we and Inputs must be connected.

Reference Section
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RINP8_A Function Table:

RINP8 A Function Table

INPUTS OUTPUTS

WE D Q Q0 - Q7
I L X L
) H X H
L X L L
L X H H
H X L L
H X H H

H = high level (steady state)

L = low level (steady state)

X = don't care (any input including transitions)
J = transition from low to high level
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RO2F (I/O MacroFunction)

(GND) (VCC)

.......

(VCO) IN — PIN
Name: RO2F (Registered Output, Dual Feedback)
Declaration: RO2F(PIN,D,CLK,C,P,OE,Q,PINFBK)
EPLDs: EP1800, EPB1400

Default Signal Levels: GND—C, P
VCC —D, OE

Function Table:

RO2F Function Table

INPUTS OUTPUTS

CLOCK | CLEAR | PRESET| D OE Q FBK | IO PINFBK

X H X X H L L

X H X X L L Z (input)

T L X H H H H

T L X H L H Z (input)

I L X L H L L

I L X L L L Z (input)

H = high level (steady state)

L = low level (steady state)

X = don't care (any input including transitions)
J = transition from low to high level

Z = high impedance

Reference Section
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SO2F (/0 MacroFunction)

2-62

Name:
Declaration:

EPLDs:

Default Signal Levels:

PIN

(GND)

SO2F (SR Output, Dual Feedback)
SO2F(PIN,S,CLK,R,C,P,OE,Q,PINFBK)
EP1800, EPB1400

GND—R,C,P
vCC —S, OE
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SO2F Function Table:

SO2F Function Table
INPUTS OUTPUTS
CLOCK | CLEAR | PRESET} S R OE Q FBK | I’O PINFBK
X H X X X H L L
X H X X X L L Z (input)
I L X L L H Qo Qo
I L X L L L Qo Z (input)
I L X L H H L L
I L X L H L L Z (input)
T L X H L H H H
I L X H L L H Z (input)
I L X H H H 8} U
I L X H H L U Z(input)
H = high level (steady state)
L = low level (steady state)
X = don't care (any input including transitions)
J = transition from low to high level
Z = high impedance
U = undefined

Reference Section
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TO2F (I/0 MacroFunction)

(GND) (VCC)

T
(VCO) IN ] PIN
Name: TO2F (T Output, Dual Feedback)
Declaration: TO2F(PIN,T,CLK,C,P,OE,Q,PINFBK)
EPLDs: EP1800, EPB1400

Default Signal Levels: GND—C, P
VCC —T, OE

Function Table:

TO2F Function Table

INPUTS OUTPUTS
CLOCK [ CLEAR [PRESET] T OE Q FBK [1/0 PINFBK
X H X X H L L
X H X X L L Z (input)
I L X H H Qo Qc
I L X H L Q Z (input)
I L X L H Qo
T L X L L Qo Z (input)

H = high level (steady state)

L = low level (steady state)

X = don't care (any input including transitions)
T = transition from low to high level

Z = high impedance
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UNICNT2 (Counter)

Name:

Declaration:

EPLDs:

Default Signal Levels:

Reference Section

(GND)
(GND)
(GND)
(GND)
(GND)

(GND)
(GND)
(GND)
(GND)
(GND)
(GND)

UNICNT2 :
~—{LOAD  ACLRl—
t— SHFT :
1t CNT CLR [—
~— UPDN SET (—i
~— LTRT :
: :
' :
+—CIN :
—A QA |—
—B QB |—
—C —
—{D QD [—
—CK COUT |—
' :
!  COUNT/SHIFT 4

---------------------------

(GND)

(GND)
(GND)

UNICNT2 (Universal 4-Bit Up/Down Counter,
Left/Right Shift Register with Load, Clear;

Cascade)

UNICNT2(LOAD,SHFT,CNT,UPDN,LTRT,

CIN,A,B,C,D,CK,COUT,QD,QC,QB,QA, SET,

CLR,ACLR)

(Where: LOAD = Load; SHFT = Shift; CNT = Count;
UPDN = Up/Down; LTRT = Left/Right; CIN = Count
In; CK = Clock; ACLR = Asynchronous Clear; CLR =

Clear; SET = Set; COUT = Carry Out)

EP600, EP610, EP900, EP910, EP1800,

EPB1400

GND — all input pins
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UNICNT2 Function Table:

UNICNT2 Function Table

INPUTS OUTPUTS

CK ACLR CLR SET LOAD SHFT LTRTCNT UPDN|Qp Q¢ Qg Q@ COUT
X| 1 X | x| x| x| X X|X|ojo Jo|]o X
Il o 11X x| x| X X|X|o}]o |o | o |/UPDN
1o lo |1 X X| X X1 x1]11]1 1 | 1 | UPDN
1o jJojo 1| x| X X| X|d]c |b]a 0
Ilo olo o] 1 1 X | X |CIN|IQD |QC |QB| ©
Il o olof|o]1 0 X | X |QC IOB |QA |ICIN|] 0
I 0 0o\lo0 0 0 X 1 1 4-Bit Binary Up Counter
I 0 0 0 0 0 X 1 0 4—Bi; Binalry Dolwn Clounter

H = high level (steady state)

L = low level (steady state)

X = don't care (any input including transitions)

I - transition from low to high level

a,b,c,d, = level of steady state input at inputs A,B,C,D
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7400 (SSI Function)

7400
(vee)y
(VCO)
Name: 7400 (NAND2)
Declaration: 7400(A,B,0UT)
EPLDs: All

Default Signal Levels: VCC — all input pins

Function Table:

7400 Function Table
INPUTS

OUTPUT

——O O [oe)

A
0
1
0
1

O =
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7402 (SSI Function)

2-70

Name:
Declaration:

EPLDs:

Default Signal Levels:

Function Table:

7402
(GND)

(GND)

7402 (NOR2)
7402(A,B,0UT)
Al

GND — all input pins

7402 Function Table

INPUTS

OUTPUT

= =] ov]
—_—0 = O
SO O

TTL MacroFunctions



7404 (SSI Function)

7404
(GND)
Name: 7404 (NOT)
Declaration: 7404(IN,OUT)
EPLDs: All

Default Signal Levels: GND — input pin

Function Table:

7404 Function Table
INPUT OUTPUT

1

-
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7408 (SSI Function)

2-72

Name:
Declaration:

EPLDs:

Default Signal Levels:

Function Table:

7408
(vee) |

(vCC) —

7408 (AND2)
7408(A,B,0UT)
All

VCC — all input pins

7408 Function Table

INPUTS
OUTPUT
B A
0 0 0
0 1 0
1 0 0
1 1 1

TTL MacroFunctions



7410 (SSI Function)

7410

(VCC) —
=
(VCC) =—
Name: 7410 (NAND3)
Declaration: 7410(A,B,C,0UT)

EPLDs: All
Default Signal Levels: VCC — all input pins

Function Table:

7410 Function Table
INPUTS

OUTPUT

= @]
— O M [oe]
=X X Ol >
QO = -
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7411 (SSI Function)

2-74

7411
(VCC)  —
(VCC) —
(Vee) —
Name: 7411 (AND3)
Declaration: 7411(A,B,C,0UT)
EPLDs: All

Default Signal Levels: VCC — all input pins

Function Table:

7411 Function Table

INPUTS
OUTPUT
C B A
X X 0 0
X 0 X 0
0 X X 0
1 1 1 1
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7420 (SSI Function)

Name:
Declaration:

EPLDs:

Default Signal Levels:

Function Table:

(VCO)
(VCO)
(VCC)
(VCC)

7420

7420 (NAND4)
7420(A,B,C,D,0UT)
All

VCC — all input pins

7420 Function Table

INPUTS

OUTPUT

— O XXX | O

— O NM| O
— O x| W
=X X O | >

O =

Reference Section
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7421 (SSI Function)

2-76

Name:
Declaration:

EPLDs:

Default Signal Levels:

Function Table:

(VCC)

(VCO)
(VCC)

7421

(VCO) ::__j>__

7421 (ANDA4)

7421(A,B,C,D,0UT)

All

VCC — all input pins

7421 Function Table

INPUTS

OUTPUT

—O XX X|O

—~oxx]|O
— o x| W

=R XX >
—~oooo
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7427 (SSI Function)

7427
(GND)
o0 =) o
(GND)
Name: 7427 (NORS3)
Declaration: 7427(A,B,C,0UT)

EPLDs: All

Default Signal Levels: GND — all input pins

Function Table:

7427 Function Table

INPUTS
OUTPUT
C B A
X X 1 0
X 1 X 0
1 X X 0
0 0 0 1
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7430 (SSI Function)

2-78

(VCC)
(VCC)
(VCC)

7430

(VCC)
(VCC)
(VCC)
(VCC)

Be

(VCO)

Name: 7430 (NANDS)

Declaration: 7430(A,B,C,D,E,F,G,H,0OUT)

EPLDs: All

Default Signal Levels: VCC — all input pins

Function Table:

7430 Function Table

INPUTS
OUTPUT

H G F E D C B A

X X X X X X X 0 1
X X X X X X 0 X 1
X X X X X 0 X X 1
X X X X 0 X X X 1
X X X 0 X X X X 1
X X 0 X X X X X 1
X 0 X X X X X X 1
0 X X X X X X X 1
1 1 1 1 1 1 1 1 0

TTL MacroFunctions



7432 (SSI Function)

7432
(GND)
(GND)
Name: 7432 (OR2)
Declaration: 7432(A,B,0UT)

EPLDs: All

Default Signal Levels: GND — all input pins

Function Table:

7432 Function Table
INPUTS

OUTPUT

——0 O lov]

A
0
1
0
1

—_— O
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7442 (Decoder)

.........................

14 ’
' 7442 '
i OON jo—
' OIN jp—
: O2N jo—
(GND) A O3N jo—
(GND) —B 04N p—
(GND) +~C O5N Jo—
(GND) =D O6N jo—
; O7N p—
' O8N jo—
' O9N jo—
| BCD-DEC DECODER
Name: 7442 (1:10 BCD to Decimal Decoder)
Declaration: 7442(A,B,C,D,09N,08N,07N,06N,O5N,

O4N, O3N,02N,01N,O0N)

EPLDs: EP600, EP610, EP900, EP910, EP1210,
EP1800, EPB1400

Default Signal Levels: GND — all input pins

2-80
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7442 Function Table:

F unction Table

7442

o |z Aoz
o lmmmrzzrrAnjn
E |o|zzxzrzrorzzfzzsx oz
m R R R o LR LT
S |v |z rozjz o m o
S |v|zzzzzrzzzzzzomm
S |o |z ozozjzoon
B o |zzrojzrroz|tonz s
R EEE - EE - R
olmzzzzlzzzzx|tnommm
< |l AT AT AT A X
m Ml m A onn AR AT :
m U lRaaazzzz_alhaznzzm
= ol IR RS RS R R PR Rl o] (<R oo -]
m Ot o~wa|=Z><A—~AQ

= high level
low level

H
L
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7442 Logic Schematic:

ND4

00N
ND4
01N
NOT
A {:>: -
ND4
02N
BBUF
___4 Sy -t
ND4
03N
NOT
B {:>= -
ND4
04N
BBUF
_4\ﬁ -
ND4
05N
NOT
E—{> -
ND4
BBUF 06N
E |
ND4
07N
[
1/"
ND4
08N
[BBUF
ND4
03N
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7443 (Decoder)

7443
E OON jo—
: OIN jo—
‘ O2N po—,
(GND) +— A 03N jo—
(GND) ~—{B 04N jo—
(GND) —C O5SN fo—
(GND)  #— D O6N Jo—
‘ O7N fo—
E O8N fo—
! O9N fo—
| . X3.DECDECODER _|
Name: 7443 (Excess-3-to-Decimal Decoder)
Declaration: 7443(A,B,C,D,09N,08N,07N,06N,0O5N,

...........................

O4N, O3N,02N,01N,O0N)

EPLDs: EP800, EP610, EP900, EP910, EP1210,
EP1800, EPB1400

Default Signal Levels: GND — all input pins

Reference Section
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7443 Function Table:

Function Table

7443

eofie olc ofie olie o] [eofie e e oS [ocfieoiesffaoiienien
o ofie e o< ol o] o sffic ol o o] = ofie < s o~ =
" eolieolic olieolie] [asfie s i [Neficr] [o=fiesieriiesiieaen
5 e ole -l - o< o] [o - [ e o le] [o o« o< =li=m=>
m o= o= o< o< o] N e olic e offes] [oofienfesfieniierfien
m aole olc ol -] [o e ol clfe o fier] [oofie ol e o=
Q eolc ol I W o] [o e clie oo ieo] [o e lie e li=rl=o
Q ool IR N o o] [« e sfia o olier] [oolieolie = =liea e
e RN e ol o] [< e clie o oc] [o ol olie e li=ol=o
Armonoronomnotn T T E
E AT AT AT AT AT AmA
mm T T 2 Q] T T AT
mm AT T T Az n T aaa
RS IS IR R | [« ofe ofie o« ofian] oot =i =i JFR IS
m om0~ Z> < A—=Q

high level

H
L

low level

TTL MacroFunctions

2-84



7443 Logic Schematic:

ND4
OON
A N7 —
L
ND4 01N
BBUF —
ND4
02N
—
ND4
BN o
| % —
ND4
BBUF 04N
-
NO4
05N
c_ PN
L
ND4
BBUF 06N
NO4 07N
I A
ND4
08N
BBUF
ND4
09N
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7444 (Decoder)

7444 E
: OON jo—
OIN fo—
O2N jo—
(GND) — A O3N jo—
(GND) =B 04N o—
(GND) +=—C O5N jo—
(GND) =D O6N o—
O7N o—
O8N jo—
OSN jo—
{__ X3DECDECODER
Name: 7444 (Excess-3-to-Decimal Decoder)
Declaration: 7444(A,B,C,D,09N,08N,O07N,O6N,O5N,

O4N, O3N,02N,01N,O0N)

EPLDs: EP600, EP610, EP900, EP910, EP1210,
EP1800, EPB1400

Default Signal Levels: GND — all input pins
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7444 Function Table:

7444 Function Table

mmEr s n oo s
oo
” el e ol e ] Bl R
5 oo | T
m el M= ] ol
2 Tl nrn T
m el R ] ol e I T R
A Irarmfozoomolsn o
Tomrzjrrzooltzzzom
Ao n o oo
o AT ATz anlrzanzs
<
mm s=fll< ol IR (NS ] NG RN =< ~1i= =] [= -0 QUG IS VS Y. »
mm i e slie sfienfiie o] fanfianiianiianii | U VR REUR REUR R B |
m Aaaazrrzmzslzzaan
m. O~ NN O~ |—~Z > < d—Q

high level

H
L

low level
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7444 Logic Schematic:

00N
A ,\NOT ) B
1.° ND4
0iN
BBUF .
ND4
02N
—
ND4
6 {>N~T 03N
b
ND4
BBUF 04N
-
ND4 05
N
c_ 7
L7
ND4
BBUF oo
ND4 07
N
0 pr
:
ND 4
06N
BBUF
ND4
O9N
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7445 (Decoder)

{ T aas T
: OON Jo—
: OIN po—i
: O2N fo—
(GND) +=— A 03N o—,
(GND) +—B 04N p—
(GND) +—C O5N jo—
(GND) D O6N fo—t
: O7N jo—
E O8N jo—
: O9N fo—i
! BCD-DEC DECODER j
Name: 7445 (BCD-to-Decimal Decoder)
Declaration: 7445(A,B,C,D,09N,08N,07N,06N,05N,

O4N,O3N,02N,01N,O0N)

EPLDs: EP600, EP610, EPS00, EP910, EP1210,
EP1800, EPB1400

Default Signal Levels: GND — all input pins
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sefiasiiesiiesiies] jaofiaoiieniie=fiR] joviiefiacficoficsfias

esfesiesfasiien] jasfianiiciifth oo} jenfasiie siiecfieniian
n aofiesfiaciasiias] jaofic ol Jha vifes] [esiiasliasfienfienfias
m jasfiesfiieofiesfien] jaoJS [ia sije olia o] |acfiaciieciicofienfian
m jsofieoliicofieofien] M e ofieciiasiias] janfiasiiaciieofieofian
M sofie slieciic o] jaolienfiesieen [enficsfiasienfienfian
m jesliie e ol Rieo] [afianiasfieniien] [aofiecfie sliesiie e
s oofie ol e ofias] jaolieniiesia slien jo sfiasiiaciieofienfien

el lie sl sfien] jusfiariierfiaciien] [eofiaciicnianiieniies)

Nk Jecfiesfiasfies] jaolieniienienfies] aofiasfiaciieoficnfian
" S e o R [ o R | [o oW [« =R e o) N [Ra ol [ oR e =
W NS IR [ offfe oA | (B e offe o SR QR | [« ofie ot IR e ol »
m [ R IS [ [« of j= e ofife o QN | FL QR [ o ofe ol »
= i QY RS R R | R IR B e o e o] [« effe=fie ojfe sia miie )

7445 Function Table

NO.

O~ N0

v \O >~ o0 h

7445 Function Table:

TTL MacroFunctions

high level
low level

—Z><A=A

H
L
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7445 Logic Schematic:

00N
A por —
V
ND4
04N
BBUF ——
ND4
02N
-
ND4
03N
BT

\
XJ;__
I ]

BBUF
ND4
05N
NOT
C l'>" . —
ND4
[BBUF 06N
-
ND4
Q7N
D
L
ND4
08N
BBUF
ND4
09N
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7446 (Decoder)

..........................

N

GND) — A OA |—
(GND) — B OB |—
(GND) = cC oC |—
(GND) D oD |—
(VCC) o LTN OE |—
(VCC) o RBIN OF {—
(VCC) o BIN oG |—
; RBON jo—
| BCD-7SEG DECODER
Name: 7446 (BCD-to-7-Segment Decoder)
Declaration: 7446(A,B,C,D,LTN,RBIN,BIN,RBON,OG,OF,

OE,OD,0C,0B,0A)

(Where: LT = Lamp Test; RBIN = Ripple Blank In;
BIN = Blank In; RBON = Ripple Blank Out)

EPLDs: All

Default Signal Levels: GND—A,B,C,D
VCC —LTN, RBIN, BIN
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7446 Function Table:

7446 Function Table

Decimal INPUTS OUTPUTS
Or Note
Function JLTNRBIN D B A BIN|OA OB OC OD OE OF OG RBON
0 H H L L LL H{HIHHH{HH|L| H
1 H X L L LH H|L|HH|L|JL|L]|L| H
2 H X L L HL H|H|H{LJH|H|L |H| H
3 H X L L HH HIH|H|H]JH|L|L|H| H
4 H X L HLL H|L|H/H|L|L|H|H| H
5 H X L HLH H|H|L|H|H|{L|H|H| H
6 H X L HHL H|L|L|IH{H|H|H|H| H
7 H X L HHH H|H|H|H|]LJLI|L|L| H
8 H X H LLL H|H|H|H|H|A[E|H]| H | !
9 H X H L LH H|H|H|/H|L|L|H|H| H
10 H X H L HL H{|L|L|L|H|H|L |H| H
11 H X H L HH HJ|LJL|HJH|L|L|H| H
12 H X H HLL H|L|H|LJLJL|H|H| H
13 H X H HLH H|H|L|L|JH|JL|H|H| H
14 H X H HHL H|L|L|L|JH|H|H|H| H
15 H X H HHH HJLJLJLJLJLIJLJL|] H
BI X X X X XX X|L|H/H|H|H|H|H| X 2
RBI H L L L LL L|H|HHJH|H|H|H| L 3
LT L X X X XX XJH|L{L}JLJLI|L |L| H 4
H = high level
L = low level
X = don't care
NOTES: 1. The blanking input (BIN) must be open or held at a high logic level
when output functions 0 through 15 are desired. RBIN must be held high if
blanking of a decimal zero is not desired.
2. When a low logic level is applied directly to the blanking input
(BIN), all segment outputs are low regardless of the level of any other input.
3. When RBIN, A, B, C, D are low and LTN is high, RBON goes low.
4. When LTN is held low, all outputs are high unless BIN is low.

Reference Section
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7446 Logic Schematic:

ND2

>
[

ND2

.
%

NOT oc

o
3
;S
Ll
IV
H

=]

RBON

NAN]
|__.-—-<

RBIN

f

NOT 06
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7447 (Decoder)

Name:

Declaration:

EPLDs:

Default Signal Levels:

Reference Section

(GND)
(GND)
(GND)
(GND)
(VCC)
(VCO)
(VCC)

7447 (BCD-to-7-Segment Decoder)

A OA |—
B OB —E
C oC —i
D oD
OE
RBIN OF |—
BIN 0G —
RBON O—f

SLSTTIT

~rrmmaan

::::::::::::::::::::::::::

7447(A,B,C,D,LTN,RBIN,BIN,RBON,OG,OF,
OE,OD,O0C,0B,0A)

All

GND—A,B,C,D

VCC —LTN, RBIN, BIN
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7447 Function Table:

7447 Function Table

2-96

Decimal INPUTS OUTPUTS
Or Note
Function|LTNRBIN D C B A BINJOA OB OC OD OE OF OG RBON
0 H H L L L L H{L|ILJLJLJL}| L|H H
1 H X L L L H H|H|L|L}JH|{H| H|H H
2 H X L L HUL H|LILJHJL|L} H|L| H
3 H X L L HH H|LJILJLJL|H]JH|L| H
4 H X L H L L H|/H|LILJHH}JL|L| H
5 H X L H LH H|LIH|LJL|IH}JL|L| H
6 H X L HHUL H|HH|L|JLILJL|L| H
7 H X L H HH H|LILJL]JH|H} H|H H
8 H X HUL L UL H|{LJILJLJLI|L}JL|L| H 1
9 H X HL L H H|LJLJL|JHH]JL|L| H
10 H X HL HUL H|H|/H|H}JL|J|L| H{L| H
11 H X HL HH H|H|/H|LJL|H}] H|L| H
12 H X HH L L H|H|L|H|HJH| L|L| H
13 H X HH LH H|LIHH|LIH|L|L| H
14 H X HHHUL H|{HH{H|L|L}JL|L| H
15 H X HH HH H|H|H| H|H|H] H|{H H
BI X X X X X X X|H|H|H|H|H| H|H X 2
RBI H L L L L L L|H|H|H|H|H} H|H L 3
LT L X X X X X X|LJLJL|JLJLJL|L| H 4
H = high level
L = low level
X = don't care
NOTES: 1. The blanking input (BIN) must be open or held at a high logic level
when output functions O through 15 are desired. RBIN must be held high if
blanking of a decimal zero is not desired.
2. When a low logic level is applied directly to the blanking input
(BIN), all segment outputs are low regardless of the level of any other input.
3. When RBIN, A, B, C, D are low and LTN is high, RBON goes low.
4. When LTN is held low, all outputs are high unless BIN is low.
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7447 Logic Schematic:

A ND2

ND2 ]
C 0R2 NOT OC
— 49
= -
D 0T
‘V“—‘L

0R2

Reference Section

0T 06
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7448 (Decoder)

.........................

1 7448 '
GND) —{ A OA |—
(GND) — B OB |—
GND)  — C oc (—
(GND) D oD |—
(VCC) =o LTN OE |—
(VCC) o RBIN OF |—
(VCC) o BIN 0G }—
: RBON jo—
| BOD-75BG DECODER
Name: 7448 (BCD-to-7-Segment Decoder)
Declaration: 7448(A,B,C,D,LTN,RBIN,BIN,RBON,OG,OF,
OE,OD,0C,0B,0A)
EPLDs: All

Default Signal Levels: GND—A,B,C,D
VCC —LTN, RBIN, BIN
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7448 Function Table:

7448 Function Table

Decimal INPUTS OUTPUTS

Or Note
Function|[LTNRBIN D C B A BIN|OA OB OC OD OE OF OG RBON
0 H H L L L L H|H|{H|H|H/H]|H|L] H

1 H X L L L H H|L|/H|H|L|L]L|L]| H

2 H X L L HUL H|H|/H|L|H/H|L|H]| H

3 H X L L HH H|H|H|H|H|L]L|H]|] H

4 H X L H L L H|[L[H[H[LILTH|H| H

5 H X L H L H H|H|L|H|H|L]| H|H]| H

6 H X L H HUL H|L|L|H|H|H]| H|H]| H

7 H X L H HH H|H|H|H|L|L]LIL| H

8 H X HL L L H|H|[H|H|H|H| H|H[ H 1
9 H X HL L H H|H|H|H|L|L]| H|H| H

10 H X HLHUL H{L|{LJL|H/H]L|H| H

11 H X H L HH HiLlL]lHlHIL]LIH] H

12 H X HH L L H|L|H|L|JL|L] H|H]| H

13 H X HH L H H|H|L|L}H|L] H|H] H

14 H X HHHTUL H|L|L|L|H/H]| HIH| H

15 H X HHHH H|L|L|L|L|L]L|L] H

BI X X X X X X Ll Ll x 2
RBI |[H L L L L UL H{L|LlLjL|L]L|L] L 3
LT |L X X X X X H|H|H|H|H|H| H|H]| H 4

H = high level
L = low level
X = don't care
NOTES: 1. The blanking input (BIN) must be open or held at a high logic level
when output functions 0 through 15 are desired. RBIN must be held high if
blanking of a decimal zero is not desired.
2. When a low logic level is applied directly to the blanking input
(BIN), all segment outputs are low regardless of the level of any other input.
3. When RBIN, A, B, C, D are low and LTN is high, RBON goes low.
4. When LTN is held low, all outputs are high unless BIN is low.

Reference Section
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7448 Logic Schematic:

02
B lﬂj\mz 0A
—
4
|
A No2
— na
1
ND2
3 ND3
)\ 08
B ND2 1 4
= -
1/
p2
c ND2 ]| ND2
— °c
A3
1/
1 AND3
D T L
AND3 ND3
‘/v L ND2 | 00
_BIN oz :E‘} ) 1 )
AND3
L)
, RBON
ND2
OF
NAN; 2
i
] +—
" ]
RBIN
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7449 (Decoder)

Name:

Declaration:

EPLDs:

Default Signa’ Levels:

Reference Section

(GND)
(GND)
(GND)
(GND)
(VCCO)

7449 (BCD-To-7 Segment Decoder)

7449(A,B,C,D,BIN,GO,FO,EOQ,DO,CO,

BO,AO)

Al

GND—A, B, C, D
VCC —BIN

...........................

AO
BO
cO
DO
EO
FO
GO

..........................
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7449 Function Table:

7449 Function Table

Decimal INPUTS OUTPUTS

or Note
Function |D C B A |BIN |AOBO CO DO EO FO GO

0 L L L LIH|HIH|H|H|H|H]|L

1 L L L HHH|L|H|H|L|JL|LJ|L

2 L L H LIH|H|H|L|H|H|L]}H

3 L L H HH|H|H|H|HJLJL]JH

4 L HL LIH|LIH|H|L|JL|H|H

5 L HL H{H|H|L|H|{HJL|H|H

6 L HH L|H|L|JL|H|{H|H|H|H

7 L H H H|HJ|H|H|HJLJLJLJL 1

8 H L L L|H|H|H|H|{H|H|H|H

9 H L L H{H|H|H|H|L|L|H|H

10 H L H L|HI|L|L|JL|{H|H|L|H

11 H L H H|H]J|L|JL|H|HJLJ|L]|H

12 H HL L|H|L|H|JL|JL|L|H|H

13 H H L H|H|H|L|L|HJL|H]H

14 H HH L|H|L|LJL|H|H|H|H

15 H HH H}{HJLJLJLJLJLJLJL

BI X X X X|L|L|L|JLJLJL|L}|L}| 2
H = high level
L = low level
X = don't care
NOTES: 1. The blanking input (BIN) must be held at a high logic
level when output functions O through 15 are desired.

2. When a low logic level is applied directly to the

blanking input (BIN), all segment outputs are low regardless of the
level of any other input.
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7449 Logic Schematic:

oT 2 NO3
A & 0A

v

%

ij%

c A
V
=D*
D Nor
I/'
2
BIN P

NO2

2 0E
|
2
=D=
2 ND3
— OF
3
5
j NO2
06
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7452 (AND-OR Gate)

--------------------------

: 7452 :
GND) X E
(GND) — A :
(GND) B :
(GND) +—C ;
(GND) ~—D Y
(GND) +—E ;
(GND)  —F E
(GND) —G :
(GND) — H :
GND) 1 ;
| ANDORGATE i
Name: 7452 (AND-OR Gate)
Declaration: 7452(X,A,B,C,D,E,F,G,H,LY)
EPLDs: All

Default Signal Levels: GND — all input pins
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7452 Function Table:

7452 Function Table

INPUTS OUTPUT

X|A B CDETFGHII Y*
Hi{X X XX X XXX X H
X|/]HH XX X X XX X H
X|IX XHH H X XX X H
XIX XXX X HHXX H
XX XXX XX XHH H
*All other combinations of inputs cause Y to

go low.

H = high level

L = low level
X = don't care

7452 Logic Schematic:
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7470 (Register)

T 470
(VCC) =—o[PRN :
(veo)  —{n
(vee) =12 '
(GND) +olIN :
(VCC)  +—KI Q |—
(VCO) K2 ON |—
(GND) o KN
(VCC) o/ CLRN !
(GND) —CK :
,_.JKFLIPFLOP 1]

Name: 7470 (AND-Gated J-K Flipflop With Preset
and Clear)

Declaration: 7470(PRN,J1,J2,JN,K1,K2,KN,
CLRN,CK,QN,Q)

EPLDs: EP310, EP600, EP610, EP900, EP910,

Default Signal Levels:

2-106

EP1210, EP1800, EPB1400

GND — JN, KN, CK

VCC —J1, J2, K1, K2, CLRN
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7470 Function Table:

7470 Function Table
INPUTS OUTPUTS

PRESET CLEAR CLOCK J

e ofie ol silie ol nilf e ol o)
joofaniiasieofie sl ol e« =]
X bbbk X x b
ElRe >l ellie ol el ol i
XIODIToo XXX A
9
4l

X = don't care

H = high level

L = low level

J=J1*%]J2%*]

K=K1*K2*K

Qo = value of Q before clock pulse

T = transition from low to high

If inputs J and K are not used, they must be GND.

7470 Logic Schematic:

NOT

Ji
3
J2 lﬁm{
N NOT
cK
KN yor D3 1
K1
aN
K2
CLRN |
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7471 (Register)

...........................

E 7471
(VCC) o PRN
(VCC)  —NA
(vee)  —I1B :
(VCC) +—I2A
(VCC) +—I2B Ql—
(VCO)  +—KIA QN}|—
(VCC) =—KIB '
(VCC) —K2A :
(VCC) +—K2B
(GND) +~—CK :
| JKFLPFLOP 1]
Name: 7471 (J-K Flipflop With Preset)
Declaration: 7471(PRN,J1A,J1B,J2A,J2B,K1A K1B,

K2A,K2B,CK,QN,Q)
EPLDs: All
Default Signal Levels: GND —CK

VCC — PRN, J1AJ1B, J2A, J2B, K1A, K1B,
K2A, K2B
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7471 Function Table:

7471 Function Table

INPUTS OUTPUTS

PRESET CLOCK J K Q Q
L r X X H L
H I L L Q Qo
H I H L H L
H T L H L H
H I H H TOGGLE

J=(JI1A *J1B) + (J2A * J2B)

K = (K1A * K1B) + (K2A * K2B)
Qo = value of Q before clock pulse
J = transition from low to high
H = high level

L = low level

X = don't care

7471 Logic Schematic:

Reference Section
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7472 (Register)

..........................

7472 :
(vce)  —o[PRN '
(veo) :
(VCO) {12 :
(VCee) I3 :
(VCC) K1 Q —
(VCeC) K2 QN |—
(vec)  =—K3 :
(VCC) —o/CLRN :
(GND) +—CK :
{ __JKFLIPFLOP 1}
Name: 7472 (AND-Gated Flipflop With Preset and
Clear)
Declaration: 7472(PRN,J1,J2,J3,K1,K2,K3,CLRN,CK,
QN,Q)
EPLDs: EP310, EP600, EP610, EP900, EP910,

EP1210, EP1800, EPB1400

Default Signal Levels: GND —CK
VCC — PRN, J1, J2, J3, K1, K2, K3, CLRN
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7472 Function Table:

7472 Function Table

INPUTS OUTPUTS
PRESET CLEAR CLOCK J K | @ @
L H I X X | H L
H L X X X | L H
L L X X X | ILLEGAL
H H I L L| Q o
H H I L H| L H
H H I H L|H L
H H I H H | TOGGLE
J=J1%)2*]3

K =K1 *K2 *K3

Qo = value of Q before clock pulse
I = transition from low to high
H = high level

L = low level

X = don't care

7472 Logic Schematic:
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7473 (Register)

-------- rrra

E 7473
(GND) =~{1J
(GND) +—IK :
(GND) =—2J 1Q |—
(GND) +—2K 1QN |—!
(VCC) o ICLN 2Q}—
(VCC)  +0{2CLN 2QN —
(GND) #={1CK '
(GND) &~—2CK '
{ _JKFLIPFLOPS 2}
Name: 7473 (Dual J-K Flipflop With Clear)
Declaration: 473(1J,1K,2J,2K,1CLN,2CLN,1CK,2CK,

2QN, 2Q,1QN,1Q)

EPLDs: EP310, EP600, EP610, EP900, EP910,
EP1210, EP1800, EPB1400

Default Signal Levels: GND — 1J, 1K, 2J, 2K, 1CK, 2CK
VCC — 1CLN, 2CLN
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7473 Function Table:

7473 Function Table

INPUTS OUTPUTS

CLEAR CLOCK J K Q Q
L X X X L H
H T L L Q Qo
H I H L H L
H I L H L H
H I H H TOGGLE

Qo = value of Q before clock pulse
T = transition from low to high
H = high level

L = low level

X = don't care

7473 Logic Schematic:

2CLN pyor
l/‘
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7474 (Register)

2-114

Name:

Declaration:

EPLDs:

Default Signal Levels:

...........................

: 7474 é
(vee)  —d1PRN
(VCC) o|2PRN !
(GND) —{1D 1Qf—
(GND) +—2D 1QN }—:
(VCC) o 1CLN 2Q—
(VCC)  +ol2CLN 2QN |—
(GND) +—{1CK ;
(GND) +~2CK '

!  DFLIPFLOPS 2}

---------------------------

7474 (Dual D-Type Flipflop With Preset and

Clear)

7474(1PRN,2PRN,1D,2D,1CLN,2CLN,1CK,
2CK,2QN,2Q,1QN,1Q)

All

GND — 1D, 2D, 1CK, 2CK

VCC — 1PRN, 2PRN, 1CLN, 2CLN
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7474 Function Table:

7474 Function Table

INPUTS OUTPUTS
PRESET CLEAR CLOCK D Q QqQ
L H I X H L
H L X X L H
L L X X ILLEGAL
H H I L L H
H H I H H L
H H I X Q Qo

Qo = value of Q before clock pulse
T = transition from low to high

H = high level

L = low level

X = don't care

7474 Logic Schematic:
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7475 (Latch)

ccccc

7475 '

E 1Q

(GND) —{1D 1QN

(GND) 2D 2Q

(GND) ={3D 20N f—!

(GND) +—{4D 3Q |—

(VCC) +—{E12 3QN |}—

(VCC) +—E34 4Q f—

4QN |—

| ABITLATCH _ 4!

Name: 7475 (4-Bit Bi-Stable Latch )

Declaration: 7475(1D,2D,3D,4D,E12,E34,4QN,4Q,

3QN,3Q, 2QN,2Q,1QN,1Q)
EPLDs: All

Default Signal Levels: GND—1D, 2D, 3D, 4D
VCC —E12, E34
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7475 Function Table:

7475 Function Table

Qo = level of Q before G goes

from high to low
H = high level

INPUTS OUTPUTS
D G| Q Q
X X L H
L L|H L
H L Qo Qo
L H

H H

L = low level
X = don't care

7475 Logic Schematic:

Reference Section

3a

30N

4Q

40N
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7476 (Register)

oooooooooooooooooooooooooo

; 7476
(veC)  +—[1PRN ;
(VCC) o2PRN '
(GND) —1J !
(GND) 1K 1Q —
GND) +—2J 1QN }—
(GND) 2K 2Q |~
(VCC) o 1CLN 20N t—

(VCC) +d2CLN
(GND) ~—{1CK
(GND) +—42CK

JK FLIP FLOPS 2

---------------------------

B R

Name: 7476 (Dual J-K Flipflop With Synchronous
Preset and Asynchronous Clear)

Declaration: 7476(1PRN,2PRN,1J,1K,2J,2K,1CLN,2CLN,
1CK,2CK,2QN,2Q,1QN,1Q)

EPLDs: EP310, EP600, EP610, EP900, EP910,
EP1210, EP1800, EPB1400

Default Signal Levels: GND — 1J, 1K, 2J, 2K, 1CK, 2CK
VCC — 1PRN, 2PRN, 1CLN, 2CLN

2-118 TTL MacroFunctions



7476 Function Table:

7476 Function Table

INPUTS OUTPUTS | Qo = value of Q
before last clock
PRESET CLEAR CLOCK J K | Q T |pulse
T = transition
L H I X X H L from low to
H L X X X L H | high
L L X X X ILLEGAL| H = high level
H H I L L Qo QoL - low level
H H I H L H L | X = don't care
H H I L H L H
H H I H H TOGGLE

7476 Logic Schematic:
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7477 (Latch)

2-120

7477
(GND) —{1D
(GND) 2D 1Q—
(GND) #~3D 2Q—
(GND) 4D 3QH—
(VCC) +—EI2 4Q—
(VCC)  +—E34 :
{ ___4BITLATCH _ 4}
Name: 7477 (4-Bit Bi-Stable Latch)
Declaration: 7477(1D,2D,3D,4D,E12,E34,4Q,3Q,2Q,1Q)
EPLDs: All

Default Signal Levels: GND —1D, 2D, 3D, 4D
VCC —E12, E34

Function Table:

7477 Function Table

INPUTS OUTPUTS
D G Q T
L H L H
H H H L
X L Q Qo

Qo = level of Q before G goes
from high to low

H = high level

L = low level

X = don't care
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7477 Logic Schematic:
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7478 (Register)

Name:
Declaration:

EPLDs:

(VCC)
(VCO)
(GND)
(GND)
(GND)
(GND)
(VCO)
(GND)

.....

[

I3

’

ol IPRN

~—0{ 2PRN

— 1 1Q
— 1K 1QN
—2 2Q
—2K 2QN
+—0 CLRN

—CK

’

{  JK FLIP FLOPS

--------------------------

7478 (Dual J-K Flipflop With Synchronous
Preset, Common Clear, and Common Clock)

7478(1PRN,2PRN,1J,1K,2J,2K,CLRN,CK,
2QN,2Q,1QN,1Q)

Default Signal Levels:

2-122

EP310, EP600, EP610, EP900, EP910,
EP1210, EP1800, EPB1400

GND —1J, 1K, 2J, 2K

VCC — 1PRN, 2PRN, CLRN
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7478 Function Table:

7478 Function Table

INPUTS OUTPUTS | Qo = value of Q
before last clock
PRESET CLEAR CLOCK J K Q Q |pulse
T = transition
L H I X X H L |from low to high|
H L X X X | L H Y high level
L L X X X ILLEGf_L L = low level
H H I L L Qo Qolx _ don't care
H H I H L H L
H H I L H L H
H H I H H TOGGLE
H H L X X Q Qo

7478 Logic Schematic:

1PAN N7
1

Reference Section 2-123



7480 (Full Adder)

---------------------------

' 7480 §
(GND) ~—{CNO :
(GND) — Al :
(GND) +—{A2 :
(VCC) +—AS '
(GND) —AC SUM |—
(GND) Bl SUMN |—
(GND) +—{B2 CNIN |—
(VeC) +—IBS :
(GND) +—BC ;
Name: 7480 (Gated Full Adder)
Declaration: 7480(CN0,A1,A2,AS,AC,B1,B2,BS,BC,

CN1N, SUMN,SUM)
EPLDs: All

Default Signal Levels: GND — CNO, A1, A2, AC, B1,B2, BC
VCC —AS, BS

2-124 TTL MacroFunctions



7480 Function Table:

7480 Function Table

INPUTS

OUTPUTS

CNO A

w

CNIN SUM SUMN

=ofeiee ol ol ool el O
eefie-ll ol geefies ol o
== i< el enl<lll enll« ol o

[l ol plii<=l gli==jiecfas

=N ol o=+l giie=l« ol o

piieliecll glie> N ol i)

H = high level
L = low level

A =AC +AS + Al * A2
B = BC + BS + Bl * B2

7480 Logic Schematic:

SUM

SUMN

CNO

OR3

CNIN

Reference Section
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7482 (Full Adder)

.........................

; 7482
GND)  —co E
(GND)  — Al SUM1—
(GND)  +—BI SUM2|—
(GND) +— A2 c2—
(GND) B2 :
(GND) ¢ :
... [OLLADDER _ 2
Name: 7482 (2-Bit Binary Full Adder)
Declaration: 7482(C0,A1,B1,A2,B2,C2,SUM2,SUM1)
EPLDs: All

Default Signal Levels: GND — all input pins
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7482 Function Table:

7482 Function Table

g S| N e o] (SR ol Je o] fo oo -l e
o)
I W
@ 5 jusiiaciie o] e oJFR IR IR | fe ol B IFA P lie offe sfiie o
z %]
E —
g5 Aazlzaazmaazfnaam
2
wn
m 3 RGNE| RS REY. .| ERE RS ] LN
5 2
(@] g
o =
° 3 RS R ] | -f- B S| . N -J. 8] ARG RS, .
&
g S
Ww T A R T R
2 RG] RS PR [ N - - o] [ - - -
n % NS R | f< ol o« offf« o] G IR IR VR | < o< o1 = o<
m b i e ofia ] N QR [ oiiie ] P R [ ofie of B QR (o offe o
2 R R | .- JEY..| N . JEY.| R J .

high level

H
L

low level
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7482 Logic Schematic:

D2

Co
B
Al 02
I
81 D2
1
03
B2
A2

SUM1

SUM2
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7483 (Full Adder)

Name:

Declaration:

EPLDs:

(GND)

(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)

Default Signal Levels:

Reference Section

..........................

l-‘..\sI.-JssJ‘-l‘.\s.m.ssss

: 7483
,— Co

— Al S1
— B1 S2
— A2 S3
— B2 S4
—{ A3

— B3 C4
— A4

—| B4

: FULL ADDER

..........................

L TN

7483 (4-Bit Full Adder)

7483(C0,A1,B1,A2,B2,A3,B3,A4,B4,C4,

$4,S3,52,51)

All

GND — all input pins
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7483 Function Table:

7483 Function Table

OUTPUT
INPUT o1 So - H
WHEN WHEN
C2=L C2=H

Al Bl A2 B2 S1 S2 C2 S1 S2 C2
A3 B3 A4 B4 S3 S4 C4 S3 S4 C4
L L L L L L L H L L
H L L L H L L L H L
L H L L H L L L H L
H H L L L H L H H L
L L H L L H L H H L
H L H L H H L L L H
L H H L H H L L L H
H H H L L L H H L H
L L L H L H L H H L
H L L H H H L L L H
L H L H H H L L L H
H H L H L L H H L H
L L H H L L H H L H
H L H H H L H L H H
L H H H H L H L H H
H H H H L H H H H H

H = high level

L = low level

Input conditions at A1, B1, A2, B2, CO are used to determine outputs

S1 and S2 and the value of the internal carry C2. The values at C2,

A3, B3, A4, B4 are then used to determine outputs S3, S4, C4.
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7483 Logic Schematic:

co

A

81

A2 pOT

—>-

B2 oT

A3

83

A4 ot 2 0R3
1 C4

BT .
{ >
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7485 (Comparator)

---------------------------

: 7485
(veo) | Ao i
(VCC)  +— BO :
(VCC)  — Al :
(VCC)  +— BI :
(VCC) +=— A2 '
(V€C)  —{ B2 AEBO |—
(VCC) = A3 ALBO [~
(VCC) +—{B3 AGBO |—
(VCC)  +—{ AEBI :
(VCC)  +— ALBI :
(VCC)  +— AGBI :
| . COMPARATOR _4
Name: 7485 (4-Bit Magnitude Comparator)
Declaration: 7485(A0,B0,A1,B1,A2,B2,A3,B3, AEBI,ALBI,

AGBI,AGBO,ALBO,AEBQO)
EPLDs: All

Default Signal Levels: VCC — all input pins
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7485 Function Table:

7485 Function Table

CASCADING
COMPARING INPUTS INPUTS OUTPUTS

A3,B3 | A2,B2 | A1,B1 | A0,BO |A>B |A<B |A=B|A>B |A<B |A=B
A3>B3 X X X X1 X1X H L L
A3<B3 |X X X X1 X| X L H L
A3=B3 |A25>B2 |X X X X1 X H L L
A3=B3 |A2<B2 |X X X1 X1 X L H L
A3=B2 | A2=B2 |A1>B1 X X1 XX H L L
A3=B3 | A2=B2 |A1<B1 X X1 XX L H L
A3=B3 |A2=B2 |A1=B1|A0>BO| X | X | X H L L
A3=B3 |A2=B2 |A1=B1 | A0<BO| X X1 X L H L
A3=B3 |A2=B2 |A1=B1|A0=BO| H | L L H L L
A3=B3 |A2=B2 | A1=B1 | A0=BO| L H| L L H L
A3=B3 |A2=B2 |A1=B1 | A0O=BO| L L] H L L H
A3=B3 |A2=B2 |A1=B1 | A0=BO| H H| H|] L L H
A3=B3 |A2=B2 |A1=B1|A0=BO| H| H| L L L L
A3=B3 |A2=B2 |A1=B1 | A0=B0O| L L L H H L
H = high level L = low level X = don't care

Reference Section
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7485 Logic Schematic:

41

aslf

s8]

3

o A

=

B__

p A—

= =

s
=5

™

1/
1
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7486 (SSI Function)

7486
(GND)
(GND)
Name: 7486 (XOR)
Declaration: 7486(A,B,0UT)

EPLDs: All

Default Signal Levels: GND — all input pins

Function Table:

7486 Function Table

INPUTS
OUTPUT
A B
0 0 0
0 1 1
1 0 1
1 1 0
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7487 (True/Complement I/O Element)

..........................

; 7487 '
(GND) A1 :
(GND) —A2 Yif—
(GND) A3 Y2
(GND) A4 Y3
(GND) =—B Yd—
(VCO) f
| TRUECOMPLEMENT
Name: 7487 (4-Bit True/Complement 1/O Element)
Declaration: 7487(A1,A2,A3,A4,B,C,Y4,Y3,Y2,Y1)
EPLDs: All

Default Signal Levels: GND — A1, A2, A3, A4,B
VCC—C
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7487 Function Table:

7487 Function Table

CONTROL
INPUTS OUTPUTS

A B Y1 Y2 Y3 Y4

L L Al A2 A3 Al

L H Al A2 A3 A4

H L H H H H

H H L L L L
H = high level L = low level
A1,A2,A3,A4 = level of the respective A inputs

7487 Logic Schematic:

Reference Section

M AND2
OR
Y1
NOT
A2 ND2
OR
1 Y2
[ NOT
A3 AND2
1 OR
Y3
NOT
A4 AND2
| XOR va
B >N°T NOT } >
C [ NOT
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7491 (Shift Register)

: 7491
(vee) — A :
(vee) +—B QH |—
QHN jo—
(GND) — CK

SHIFT REGISTER 9

...........................

Name: 7491 (Serial-In Serial-Out Shift Register)
Declaration: 7491(A,B,CK,QHN,QH)
EPLDs: All

Default Signal Levels: GND — CK
VCC—A,B

Function Table:

7491 Function Table

INPUTS OUTPUTS
AT tn AT tn+8

A B Qq Qu

H H H L

L X L H

X L L H

H = high L =low X = don't care
tn = reference bit time, clock low
tn+8 = bit time after 8

low-to-high clock transitions
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7491 Logic Schematic

CK
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7493 (Counter)

7493 :
@ND) ] RO1 QA }—
(GND)  — RO2 QB —
; QC —
(GND)  — CK QD f—
| COUNTER 4]
Name: 7493 (4-Bit Binary Counter)
Declaration: 7493(R0O1,R02,CK,QD,QC,QB,
QA)
EPLDs: EP310, EP600, EP610, EP900, EP910,

EP1210, EP1800, EPB1400

Default Signal Levels: GND — all input pins
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7493 Function Table:

7493 Function Table

7493 Function Table

(Count Sequence) (Reset/Count)
COUNT OUTPUT RESET INPUTS OUTPUT
Qe ¢ B QA|| Roa) Ro@) | b Qc QB QA
0 L L L L H H L L L L
1 L L L H L X COUNT
2 L L H L X L COUNT
3 L L H H
4 L HL L
5 L H L H
6 L HH L
7 L HH H
8 H L L L
9 H L L H
10 H L H L
11 H L H H
12 H H L L
13 H H L H
14 H H H L
15 H HH H
H = high level
L = low level

Reference Section
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7493 Logic Schematic:

a0
NOT
»--»—-—-{>= 0 D2
ac
NOT
._—{>=
[¢]:]
_-
R02
0
A0 }
CK oA
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7494 (Shift Register)

P 494 i
©ND) 5T PEZ — (GND)
(GND) —{PIA ;
(GND)  —{P2A :
(GND) +—PIB :
(GND) —{P2B ;
(GND) &PIC :
(GND) =—P2C OUT —
(GND) +—PID :
(GND)  —{P2D ;
(GND)  —PEl :
(GND) ~ —{CLR :
(GND)  +—CK :
| __ SHIFTREGISTER 4
Name: 7494 (4-Bit Shift Register With Synchronous
Preset and Asynchronous Clear)
Declaration: 7494(S1,P1A,P2A,P1B,P2B,P1C,P2C,
P1D,P2D,PE1,CLR,CK,OUT,PE2)
EPLDs: EP310, EP600, EP610, EPS00, EP910,

EP1210, EP1800, EPB1400

Default Signal Levels: GND — all input pins

Reference Section 2-143



2-144

7494 Function Table:

7494 Function Table

INTERNAL INPUTS INTERNAL OuUT
PRESETS OUTPUTS PUT
A B C D |CLEARCLOCK SI | @4 @ Q o
H H H H H X x| L L L L
L L L L L - XxX|H H H H
H H H H L L X | Qo ®Bo Qo | Do
L H L H L I X|H QuH QCn
H HH H L I L| L QnQBnl| Qn
H H H H L -+ H|H Q| U

H = high level L = low level
I~ = transition from low to high

QAo0,Bo, A0, Ao = level of the respective output before the

X = don't care

indicated staedy-state condition

last I~ of the clock

QAn, Qn>Qp, Qo = level of the respective output before the

Preset Function Table
(Bit A, typical of all)

PRESET
INPUTS INTERNAL
PRESET A
PE1 P1A PE2 P2A
L X L X H (INACTIVE)
L X X L H (INACTIVE)
X L L X H (INACTIVE)
X L X L H (INACTIVE)
H H X X L (ACTIVE)
X X H H L (ACTIVE)
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7494 Logic Schematic

out

ND2
]

P1D

P20

PE2
PE1

CK
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7496 (Shift Register)

...........................

: 7496 :
(vco) +—JPE 2
(GND)  —{sI '
GND) —A QA —
(GND) +—B QB |—
(GND)  C QC—
(GND)  i—{D QD |—
(GND)  +—E QE
(VCC) o/ CLRN :
GND)  +—CK
| __SHIFTREGISTER 5|
Name: 7496 (5-Bit Shift Register)
Declaration: 7496(PE,SI,A,B,C,D,E,CLRN,CK,QE,QD,
QC,QB,QA)
EPLDs: EP310, EP600, EP610, EP900, EP910,

EP1210, EP1800, EPB1400

Default Signal Levels: GND —SI, A, B,C,D, E,CK
VCC — PE, CLRN
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7496 Function Table:

7496 Function Table

INPUTS OUTPUTS
CLEAR PRESET PRESET
ENABLE| A B C D E|CLOCKSI| QA @ @ &
L X LL L L L} X X|]L L L L L
H H HH H H H| r X|H H H H H
H X XX X X X| L X | Quo QBo QCo Qo QEo
H H HL H L H| T X! H Qan H Qn H
H H LHL HL|T L|{L H Bn H Qn
H L XX X X X| r H|H Qn BVn QCn On
H L XX X X X I L L QAn n %n Q)n
H = high level L =low level X = don't care
I = transition from low to high
QA0,B0,Q0,Qo = level of the respective output before the
indicated steady-state condition
QAn,QSn-Qn,QDl = level of the respective output before the
last I” of the clock

Reference Section 2-147



7496 Logic Schematic

GA

a8

ac

G0

GE

CK

HB

SI

R2

NOT

CLRN

PE
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7498 (Storage Register)

' 7498 :
(GND)  —JWRSL :
(GND) Al :
(GND) =~A2 :
(GND) —{B1 QA |—
(GND) —B2 QB —
(GND) =—C1 QC |—i
(GND) +—C2 QD |—
(GND) D1 :
(GND) D2 :
(GND)  #=—CK :
i REGISTER 4‘5
Name: 7498 (4-Bit Data Selector/Storage Register)
Declaration: 7498(WRSL,A1,A2,B1,B2,C1,C2,D1,D2,
CK,QD,QC,QB,QA)
EPLDs: All
Default Signal Levels: GND — all input pins
Function Table:
7498 Function Table
INPUTS OUTPUTS
CK WRSLAI Bl CI DI A2B2C2D2l Q4 @B Q @
J L al bl ¢l di X X X X | al bl c1 di
I H X X X X a2 b2 c2d2| a2 b2 c¢2 d2
H = high level L = low level X = don't care
J= transition from low to high

Reference Section

2-149



7498 Logic Schematic:

Al

WASL Sl
V

.- S

B1

[NOT

B2

C1

c2

D1

D2

CK
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7499 (Shift Register)

...........................

(GND)
(GND) =o
(GND)  +—
(GND) +—
(GND)  —
—
—
]

c—sasasseeae

oQw» R
o
e~}

(GND)
(GND)
(GND)
(GND)

QDN

nnzZ

o
Jaie
&

Name: 7499 (4-Bit Shift Register With JK Serial and
Parallel Inputs-Parallel Out)

Declaration: 7499(J,KN,A,B,C,D,MODE,CK1,CK2,
QDN,QD,QC,QB,QA)

EPLDs: EP600, EP610, EP900, EP910, EP1800,
EPB1400

Default Signal Levels: GND — all input pins

Reference Section 2-151



2-152

7499 Function Table:

7499 Function Table

INPUTS OUTPUTS
CLOCKS |SERIAL | PARALLEL —_
MODE | ko cki|y R |A B c D @ B X @ D@
H H X |IX X HOLD
H L X |IX X ]la b ¢ d]a b c d E
H 1T X |X X |®+Q+Qp*d|QBn Qn QDn d d
L X H |X X HOLD
L X T |L H Qao Qo QBn QUn QCn
L [x 1+ |L L L  Qn QBn Qn QCp
L X ™ |H H H Qu QBn Qn Ao
L X T |H L Qan AAn QBn Qcn Qn
I L L |X X HOLD

H = high level L =low level X = don't care

I = transition from low to high
"L = transition from high to low

QA0,®B0,Q0,Qo = level of the respective output before the
indicated steady-state condition
QAn,Bn,QAn,Qpy = level of the respective output before the
last transition of the clock from low to high
* = shifting left requires connection of QB to A, QC to B, and Qp to C.

Serial data are entered at input D.
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7499 Logic Schematic:

Reference Section

KN

MODE

CKi

CK2

D2

CLKB
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74116 (Latch)

1 74116
(GND)  —{1D1 '
(GND) ~—1D2 :
(GND) —1D3 :
(GND) «—1D4 1Q1 |—
(GND) ~—2DI 1Q2 —
(GND) +—2D2 1Q3 —
(GND)  +—{2D3 1Q4 (—i
(GND)  —{2D4 2Q1 |—
(GND) ol 1GIN 2Q2 —
(GND) o] 1G2N 2Q3 |—
(GND) +0[2GIN 2Q4 |—
(GND) “—o{2G2N :
(VCC)  +=o{ICLN :
(VCC)  =o{2CLN :
| DUAL4BITLATCH 8
Name: 74116 (Dual 4-Bit Latch With Clear)
Declaration: 74116(1D1,1D2,1D3,1D4,2D1,2D2,2D3,

2D4,1G1N,1G2N,2G1N,2G2N,1CLN,2CLN,
2Q4,2Q3,2Q2,2Q1,1Q4,1Q3,1Q2,1Q1)

EPLDs: All
Default Signal Levels: GND — 1D1, 1D2, 1D3, 1D4, 2D1, 2D2, 2D3,

2D4
VCC — 1CLN, 2CLN
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74116 Function Table:

Reference Section

74116 Function Table

INPUTS

OUTPUT

ENABLE

CLEAR( 51 62

o

Q

L

H
X

quilf= e =fie ol
>
Xoxom e

X X T

L
H
Qo
Qo

H = high level
L = low level

Qo = level of Q before these
input conditions were

established
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74116 Logic Schematic

pe==ee==n

162

163

Foo==--=q

SDa

104

204

pemeem==q

1l
i
1]
L

pemm—————

203

p-======q

-d--a

204

focr,
1

i

J

pemm=—=q

NO2

ND2

I0A2

ND2
D2

ND2
02

5

NO2

ND2
2

\NO2

ND2

- — — M
- = - - = - =
m% on% m% m% w% m% m%
o~ 13
2 = 2 [
A
INL z - 4 F4 z| =z
3 g 3 3 a 3 3 3 3 3 = a3 3 3
- -~ - -~ -~ -~ N oV} Y o oy [y Y

TTL MacroFunctions
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74138 (Decoder)

Name:

Declaration:

EPLDs:

Default Signal Levels:

Reference Section

(GND)
(GND)
(GND)
(VCC)
(GND)
(GND)

............................

74138 :
; YON b
A YIN jo—
1B Y2N jo—
—1C Y3N o
—G1 Y4N jo—
0 G2AN Y5Np—
'—o| G2BN Y6N jo—!
§ YN jo—
‘ ’
: DECODER :

74138 (3:8 Decoder)

74138(G1,G2AN,G2BN,A,B,C,D,Y7N,Y6N,

Y5N,Y4N,Y3N,Y2N,Y1N,YON)

All

GND — G2AN, G2BN, A, B, C

VCC —Gt

2-157



2-158

74138 Function Table:

74138 Function Table

INPUTS
OUTPUTS
ENABLE| SELECT
Gl G2*x|C B A | YONYIN Y2N Y3N Y4N Y5N Y6N Y7N
X HI|IX X X H H H H H H H H
L X|]X X X|] HH H H H H H H
H LIL L L L H H H H H H H
H L|L L H H L H H H H H H
H L|L H L H H L H H H H H
H LIL H Hl HH H L H H H H
H L|H L L H H H H L H H H
H L|IH L H H H H H H L H H
H L|IH H L H H H H H H L H
H L|H H H H H H H H H H L
*G2 = G2AN + G2BN
H = high level
L = low level
X = don't care
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74138 Logic Schematic:

ND4

YON
—
ND4
YIN
-
ND4
YN
ND4
Y3N
—
ND4
Y4N
—
ND4
A ot _NBBUF YSN
| 1 -
ND4
B N e 18
1> 12 -
0
c [ NOT [ BBUF

Reference Section 2-159



74139 (Decoder)

2-160

74139

Y10N jo—

(GND) i A1 Y11N jo—~

(GND) —BI Y12N jo—

(GND) —A2 Y13N po—

(GND) B2 Y20N o—

(GND) ‘o GIN Y2IN jo—

(GND) —o G2N Y22N p—

Y23N o

..... BCDDECODER

Name: 74139 (1:4 Decoder)

Declaration: 74139(G1N,G2N,A1,B1,A2,B2,Y23N,Y22N,

Y21N,Y20N,Y13N,Y12N,Y11N,Y10N)

EPLDs: All

Default Signal Levels: GND — all input pins

Function Table:

74139 Function Table

INPUTS
OUTPUTS

ENABLE SELECT

GN B A YON YIN Y2N Y3N

H X X H H H H

L L L L H H H

L L H H L H H

L H L H H L H

L H H H H H L
H = high level L = low level X = don't care
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74139 Logic Schematic:

Reference Section

ND3
— R I
GIN BBUF ND3
a5 R
1
ND3
N YioN
M per o
e (| L
Yi3N
NOT BBUF
B‘__ﬂbo__b*_u

ND3
; > Y20N
GeN Jeevr ND3
1 | Y21N
1
ND3
ﬁ Y22N
A2 I &F 1M
Y23N

[BBUF
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74147 (Multiplexer)

T 74147 ¢ g
(GND) ,—o N :
(GND)  —q[2N
(GND) 3N
(GND) 4N ANjo—
(GND) —q|5N BNjo—
(GND) —o{6N CNjo—
(GND) +o7N DNjo—
(GND) i8N :
(GND) 9N :
} BCDMULTIPLEXER
Name: 74147 (10-to-4 BCD Encoder)
Declaration: 74147(1N,2N,3N,4N,5N,6N,7N,8N,9N,
DN,CN,BN,AN)
EPLDs: All

Default Signal Levels: GND — all input pins
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74147 Function Table:

Reference Section

74147 Function Table

INPUTS OUTPUTS

IN 2N 3N 4N 5N 6N 7N 8N ON |DN CN BN AN
H H H HHUHHH H H H H H
X X X X X X X X L L H H L
X X X X X X XL H L H H H
X X X X X X L H H H L L L
X X X X XL HH H H L L H
X X X XL HHH H H L H L
X X X L HH HH H H L H H
X X L HHHHH H H H L L
X L H HHHHH H H H L H
L H HHHHHH H H H H L
H = high level

L = low level
X = don't care
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2-164

74147 Logic Schematic:

N e
‘[/
vcc
N e T
v | %
W i T
1> 1%
AN BUF [NGT ﬁ—_
D4
-
iD2
5N _Jeewr T
T —(5—
5
2
6N I Ner
1 I |7 p2
™ 4{?‘ ijz
BN e
- }tﬁ
1z

2

CN

T
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74148 (Multiplexer)

Name:

Declaration:

EPLDs:

Default Signal Levels:

Reference Section

(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)

74148 (8-Line to 3-Line Octal Encoder)

74148(0N,1N,2N,3N,4N,5N,6N,7N,EIN,

...........................

' 74148 5
o[ ON '
ol IN '
0| 2N EON jo—
—o3N GSN jo—
—o| 4N AON jo—
ol SN AIN o—
Fof 6N A2N jo—
s '
o EIN :
! !
!  MULTIPLEXER

A2N,AT1N,AON,GSN,EON)

All

GND — all input pins
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74148 Function Table:

74148 Function Table

INPUTS OUTPUTS
EIN] ON IN 2N 3N 4N 5N 6N 7N | A2N AIN AON GSN EON
HIX X X X X X X X |H H H H H
L|H H HHHHH H|H H H H L
LIX X X X X XX L |L L L L H
LIX X X X X XL H|L L H L H
LI]X X X X X L H H|L H L L H
L{X X XX L HH H|L H H L H
L|IX X XL H HH H|H L L L H
LI{X X L HH HH H|H L H L H
L|X L HHHHH H|H H L L H
LIL H HHH HH H|H H H L H
H = high level L =low level X = don't care
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74148 Logic Schematic:

~ANO3
—] EON
. —,Lﬁ'gﬂ
N PW
vee
—
N [ seur NOT AON
]
N el ’—
AN l Beur NOT ———— 4
.
AN
SN BUF NOT r 1
2
6N BBUF NOT
AN
m\l»ﬁ“'\ 2
BoUF

Reference Section
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74151 (Multiplexer)

..........................

f 74151 E
(GND) — A E
(GND) +— B '
(GND) —C ;
(GND)  #— DO g
(GND) +~— D1 ;
(GND) — D2 !
(GND) +~— D3 Y |
(GND) — D4 WN jo—
(GND) ~ +— D5 :
(GND) #— D6 '
(GND) +~— D7 '
(GND) o STRN :
| . MULTIPLEXER |
Name: 74151 (8:1 Multiplexer)
Declaration: 74151(STRN,D0,D1,D02,D03,D4,D5,D06,D7 A,
B,C,WN,Y)
EPLDs: All

Default Signal Levels: GND — all input pins

2-168
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74151 Function Table:

Reference Section

74151 Function Table

INPUTS OUTPUTS
SELECT STROBE
Y WN

C B A SN

XX |x H L H
L|L|]L L DO DO
L|L|H L D1 D1
L|H]|L L D2 D2
L|H|H L D3 D3
HlL]|L L D4 Da
H|L|H L D5 D5
H|H]|L L D6 D6
H|H|H L D7 D7

H = high level L = low level

X = don't care
DO, D1, ... D7 = the level of the D input
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2-170

74151

Logic Schematic:

SN

e

00

S

0

02

03

04

D5

06

07

NOT

NOT
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74153 (Multiplexer)

74153 :
(GND) i A
(GND) B ;
(GND) —C10 :
(GND) i—cC11 :
GND) - cC12
(GND) = C13 Y1 |—
(GND)  — C20 Y2 f—
(GND) 21
(GND) 22
(GND) i—c23
(GND) - GIN
(GND)  =—¢ G2N ;
| MULTIPLEXER |
Name: 74153 (Dual 4:1 Multiplexer)
Declaration: 74153(G1N,C10,C11,C12,C13,B,A,C20,

C21,C22,C23,G2N,Y2,Y1)
EPLDs: All

Default Signal Levels: GND — all input pins
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2-172

74153 Function Table:

74153 Function Table

SELECT
INPUTS DATA INPUTS STROBE OUTPUT
B A Cco C1 C2 C3 GN Y
X X X X X X H L
L L L X X X L L
L L H X X X L H
L H X L X X L L
L H X H X X L H
H L X X L X L L
H L X X H X L H
H H X X X L L L
H H X X X H L H
H = high level L = low level X = don't care
Select inputs A and B are common to both sections.
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74153 Logic Schematic:

Reference Section

GiN

c10

S
V

C11

A

c12

C13

BBUF

€20
ca1 A
-
ce2
-
c23
GoN__ JN8BYF
v

D4

D4

D4

D4

D4

D4

R4
Y1

R4

Y2
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74154 (Decoder)

------- o

74154 :
; OON o—
: OIN jo—
: O2N fo—
: O3N p—
(GND) A O4N jo—i
(GND) +—B O5N jo—
(GND) +=—C O6N fo—i
(GND) —D O7N jo—
(GND) *=oGIN O8N jo—i
(GND)  —o/G2N O9N fo—
' O10N jo—
) O11N jo—
: O12N jo—
' O13N po—
: O14N fo—
: O15N p—
{ _ DECODER i
Name: 74154 (4-to-16 Line Decoder)
Declaration: 74154(A,B,C,D,G1N,G2N,015N,014N,
013N,012N,011N,010N,O39N,O8N,O7N,
O6N,05N,04N,03N,02N,O01N,O0N)
EPLDs: EP900, EP910, EP1210, EP1800, EPB1400

Default Signal Levels: GND — all input pins
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OUTPUTS

0123456728 9101112131415

esliasiiesfiicsile sila sfesfiaciienienieniasiicefiesiie it Ja e e
ool rlieliaslicniesfieofienfasicsieriiaciicclic il acficofiasles
jsofieofiesieciianiienfieofeniienicsfiaciicniic ol Jloolie aie sija sfies)

ool sfie ofife offfe sl sfiaofiasiic oiienifia sl o ¥R o elie ofiie olie niie Pie 2
jaofiecfieoieciiasiicoficniienifeniasiiesJih lie olie olie olie olic slja=fies)

jeofiesfienlasiiaciiesiicoficrifania cfh e oiie oiie e nlie olie oo mlien)
osfiecfiesieciiasfieriiiesicoieniith e olieofiie afieofie oie olie sl sfies)
eofieniesiicsfianiesfieoficsiiih [ieoiiaciiesiie rffe fie e sfieofelie )
eofiesiesfiesfieniie e ol e olie sl ciie siie ol ofie olife sfiaolie e o)
eofiesiesfie sijoole i e oo clie siiaciie 2iic nfic sfie e e fie olie o
jsofieniiieniesfie ol [ie offa cfjecfiefie olie wife oiic olffe sie lie fie fien
jealeofieolife ojh e ofie sifje sfieoie sfjeciic e ofie oliie e ofie ofiie i«
jsofie ofife ofS < oo ~fia o« o< == == fic ofie fieofie ofie ~fie o« ol e =

jsofie i le e ofife >fie ofie sl offe oia elie ol e slje ofie 2life ol ol e =i
ool e ofife e ofife ofiefie siia e ol e sfie niffe ofie ofie olife =l offfe o o
8 e s ofie fienfie rfieofiesife sfie oie sfia e sfic sfie niie lia e e )

[ e SRS [« o [« oS [« o RN [« oIV [« o IR [ VR < =
N IS e o« S IR [ o < oSV VR [ a =< o JUR VG (= o= =l i
N I S B [« o« o« o« o JUR [N R VR [« o= o« » e =l i
S IS RS S (U IS [N R I« o J < o e o= oo o e o ofie =l i i

74154 Function Table
INPUTS
Gl G2 D C B A

74154 Function Table:

U S [ U [ U [ U [V R (W R 66, R, RS R, [« =S e o
¥ IS RS (S RV U U [ U [ U [ R [ [ R (AR [« o«

2-175

high level
low level
don't care

H
L
X

Reference Section



2-176 TTL MacroFunctions



74154

Logic

-

Schematic:

)
pa
i
par
S o
5
s i
=5 i
DT

Reference Section

R S
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74155 (Decoder)

Name:

Declaration:

EPLDs:

Default Signal Levels:

Reference Section

-------------------------

: 74155 :
TYON Jo—
(veo)  —1c 1YIN po—
(GND)  {o[2CN 1Y2N o-a
(GND) —{SELA 1Y3Njo—
(GND) +—{SELB 2YON o—i
(GND) ol IGN 2YIN jo—
(GND)  +o|2GN 2Y2N o—
' 2Y3N o—
¢ ¢
DECODER :

...........................

74155 (1 to 4 Decoder)

74155(1C,2C,SELA,SELB,1G,2G,2Y3N,
2Y2N,2Y1N,2YON,1Y3N,1Y2N,1Y1N,1YON)

All

VCC—1C

GND — 2C, SELA, SELB, 1G, 2G
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2-180

74155 Function

Table:

74155 Function Table

INPUTS OUTPUTS
SELECT | STROBE | DATA f, yon 1vIN 1v2N 13N
B A 1GN 1C
X X H X H H H H
L L L H L H H H
L H L H H L H H
H L L H H H L H
H H L H H H H L
X X X L H H H H
H = high level L = low level X = don't care.
INPUTS OUTPUTS
SELECT | STROBE | DATA
B A 2GN 2C 2YON 2YIN 2Y2N 2Y3N
X H X H H H H
L L L H L H H H
L H L H H L H H
H L L H H H L H
H H L H H H H L
X X X L H H H H
H = high level L =low level X = don't care.

74155 Logic Schematic:

AGN ND2
ic Ennv j }

SELB [ NOT [ BBUF

SELA [ NOT ) [aeur

2CN

2GN

NAND3
1/

1YON

1YIN

1 NAND3
W

%
1

1Y2N

ND3

\ND3

1YON

1/
N%li!

2YIN

2Y2N

,wi

-

NAND3

2Y3N

1
L1 7
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74156 (Decoder)

Name:

Declaration:

EPLDs:

(VCC)
(GND)
(GND)
(GND)
(GND)
(GND)

Default Signal Levels:

Reference Section

rros

: 74156
TYON jo—;
—1cC 1YIN jo—
—2C 1Y2N o—|
i—{ SELA 1Y3Njo—
+— SELB 2YON jo—i
Lo IGN 2YIN jo—
—0{2GN 2Y2N jo—
; 2Y3N o—i
... DECODER

74156 (1 to 4 Decoder)

74156(1C,2C,SELA,SELB,1GN,2GN,2Y3N,
2Y2N,2Y1N,2YON,1Y3N,1Y2N,1Y1N,1YON)

All

GND —2C, SELA, SELB, 1GN, 2GN
VCC—1C
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74156 Function Table:

74156 Function Table

INPUTS OUTPUTS
STROBE or

SELECT DATA 2Y0 2¥Y1 2Y2 2Y3 1Y0 1Y1 1Y2 1Y3
C*B A GN**
X X X H H H H H H H H H
L L L L L H H H H H H H
L L H L H L H H H H H H
L HL L H H L H H H H H
L HH L H H H L H L L L
H L L L H H H H L H H H
H L H L H H H H H H H H
H HL L H H H H H H H H
H H H L H H H H H H H H

H = high level L =low level X = don't care

*C = inputs 1C and 2C connected together

**GN = inputs 1GN and 2GN connected together

74156 Logic Schematic:

16 AND2 )
iC ﬂ ) NAND3

1 )
NAND3 o
SELB NOT BBUF A__D—‘—
{: E .NAND3
] \ 1Y3N
) N\B3 1YON
SELA NOT B8BUF )
{: [ ND3
| 2YIN
— 1 J
ND3
2c i—% 2Y2N
AND2
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74157 (Multiplexer)

Name:

Declaration:

EPLDs:

Default Signal Levels:

(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)

74157 (Quad 4:1 Multiplexer)

...........................

g 74157

i—{ SEL

—1 A1

— BI

— A2 Y1
— B2 Y2
— A3 Y3
— B3 Y4
— A4

—B4

i—0| STRN

[

[

‘ MULTIPLEXER

74157(A1,B1,A2,B2,A3,B3,A4,B4,STRN,

SEL,Y4,Y3,Y2,Y1)

All

Function Table:

Reference Section

74157 Function Table

GND — all input pins

INPUTS

OUTPUT Y
STRN SEL A B
H X X X L
L L L X L
L L H X H
L H X L L
L H X H H

H = high level L = low level X = don't care

2-183



2-184

74157 Logic Schematic:

Al

B1

A2

B2

A3

B3

A4

84

GN

ND2

ND2

D2

02

D2

ND2

D2
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74158 (Multiplexer)

Name:

Declaration:

EPLDs:

(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)

Default Signal Levels:

Function Table

Reference Section

; 74158
—{SEL
a1 z
{81 s
— A2 1YN p—
B2 2YN jo—
— A3 3YN p—
—{B3 4YN o—
a4 s
—1B4 :
0| STRN :
i MULTIPLEXER '

............................

74158 (Quad 2:1 Multiplexer)

74158(SEL,A1,B1,A2,B2,A3,B3,A4,B4,

STRN,4YN,3YN,2YN,1YN)

All

GND — all input pins

74158 Function Table

3

INPUTS OUTPUT
STRN SEL A B Y
H X X X H
L L L X H
L L H X L
L H X L H
L H X H L

don't care

H = high level L = low level
X =
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74158 Logic Schematic:

1A

AND2

18

2A

2B

3A

02

38

4A

48

STRN

SEL |

NOR2

1YN

NOR2
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74160 (Counter)

..........................

; 74160 :
(VCC)  i—of LDN ;
(GND)  i— A :
(GND) =B QA |—
(GND) = C QB —
(GND)  i— D QC |—
(VCC) - ENT QD }—
(VCC)  +— ENP RCO |—
(VCC) o CLRN ‘

! H
(GND)  {— cK

H ¢

Name: 74160 (4-Bit Decade Counter With
Synchronous Load, Asynchronous Clear)

Declaration: 74160(CLRN,LDN,ENP,ENT,A,B,C,D,CK,
QD,QC,QB,QA,RCO)

EPLDs: EP310, EP600, EP610 EP900, EP910
EP1210, EP1800, EPB1400

Default Signal Levels: GND —A, B, C, D, CK
VCC —LDN, ENT, ENP, CLRN
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74160 Function Table:

74160 Function Table

INPUTS OUTPUTS
CK LDN CLRN ENP ENT DCB A |Qp Qc QB QA RCO
X X L X | X L L L L L
J ] L H X | X |d]|c|b]a] d c b a L
FIH|H|X]|L Q| AL |B|A|L
J |1 H H L X D | Q| | Q| L
I | H H H| H L L L L L
I | H H H| H L L L H L
|1 H H H| H L L H L L
I | H H H| H L L H H L
I | H H H| H L H L L L
J | H H H| H L H L H L
J | H H H| H L H H L L
J | H H H| H L H H H L
J | H H H| H H L L L L
J | H H H| H H L L H H
H = high level (steady state)
L = low level (steady state)
X = don't care (any input including transitions)
T = transition from low to high level
a,b,c,d, = level of steady state input at inputs A,B,C,D
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74160 Logic Schematic:

A
B { Qo2 2 I’>“?
2 (NOR
~ANO3
= o
T
C \NO2
| 9 &'
2 (NOR
3
|
l L[;_r—ii‘y“
oc
~ANO3 NOR
4 ?
LON ‘}'-_‘5_
- ®
N 3
1
ENT 2 - | g
T F”l
rJ/
g AN PQ’
K [
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74160T (Counter)

74160T '
(veo)  —dIDN
(GND) —A '
(GND) B QA
(GND) +HcC QB |—
(GND) D QC |
(VCC) —ENT QD |—i
(VCC) +—ENP RCO |—

(VCC)  —o|CLRN

(GND) #=—CK

CAeswsmmemmmsmmww

...........................

Name: 74160T (4-Bit Decade Counter With Clear)

Declaration: 74160T(LDN,A,B,C,D,ENT,ENP,CLRN,CK,
RCO,QD,QC,QB,QA)

EPLDs: EP600, EP610 EP900, EP910 EP1800,
EPB1400

Default Signal Levels: GND —A, B, C, D, CK
VCC —LDN, ENT, ENP, CLRN
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74160T Function Table:

74160T Function Table

INPUTS OUTPUTS
CK LDN CLRN ENP ENT DCB A | QD Qc QB QA RCO
X | X L X1 X L L L L L
J | L H X X |d]|c]|bja] d c b a L
FT|H| H|X]|L Qb |Qc|B |RA| L
J | H H L | X D | QW | QA | L
J | H H H| H L L L L L
I | H H H| H L L L H L
J |1 H H H| H L L H L L
J1H H H| H L L H H L
I 1 H H H| H L H L L L
J | H H HJ| H L H L H L
I 1 H H H| H L H H L L
J | H H H| H L H H H L
J | H H H| H H L L L L
J | H H H| H H L L H H
H = high level (steady state)
L = low level (steady state)
X = don't care (any input including transitions)
T = transition from low to high level
a,b,c,d, = level of steady state input at inputs A,B,C,D

Reference Section 2-191



74160T Logic Schematic:

GA

GC

V_li‘_g
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74161 (Counter)

..........................

: 74161 ‘
(VCC)  i—of LDN :
(GND)  i— A :
(GND) - B QA |—
(GND) - cC QB [—i
(GND) D QC f—i
(VCC)  +— ENT QD |—
(VCC)  — ENP RCO |—
(VCC) - CLRN :
(GND) ¢k

COUNTER 4}

Name: 74161 (4-Bit Binary Up Counter -

Synchronous Load, Asynchronous Clear)

Declaration: 74161(CLRN,LDN,ENP,ENT,A,B,C,D,CK,
QD,QC,QB,QA,RCO)

EPLDs: EP310, EP600, EP610 EP900, EP910
EP1210, EP1800, EPB1400

Default Signal Levels: GND—A, B, C, D, CK
VCC — LDN, ENT, ENP, CLRN
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74161 Function Table:

74161 Function Table
INPUTS OUTPUTS

CK LDN CLRN ENP ENT D CB A

0

R L L L
rrxmmrrrcccrrerccS8ac| 8

T T T N T T T T T T T T T T T m X
oM T M T N T T T T T T T T T T T T T
T T T M T T T T T T T T T T T X
mmEmcrrrmmsIrrr Qe | 8
mmrr::rr::rrzmerch Q
SRSl R k-l -l -N ol N ol N ol S S o L
-]
Rl o ol ol ol sl o ol ol ol ol ol ol ol e

high level (steady state)

low level (steady state)

don't care (any input including transitions)

= transition from low to high level

,b,c,d, = level of steady state input at inputs A,B,C,D

([

LXom|Xghhhh Hhhhhhhhhhahhh X

2
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74161 Logic Schematic

ND2

NOT

GA

[t

RCO

—

NOR

ND2

NOR

LDN

DA
ENP

CLAN
K

C
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74161T (Counter)

(VCC)
(GND)
(GND)
(GND)
(GND)
(VCC)
(VCC)
(VCC)

(GND)

Name:

Declaration:
EPLDs:

Default Signal Levels:

2-196

\
+

|

] 74161T
~JLDN

— A

—B QA
=—1C QB
—D QC
——{ENT QD
— ENP RCO
i~0 CLRN

[

—CK

¢

’

: COUNTER

O e Ty

H

74161T (4-Bit Binary Counter With Clear)

74161T(LDN,A,B,C,D,ENT,ENP,CLRN,CK,
RCO,QD,QC,QB,QA)

EP600, EP610 EP900, EP910 EP1800,

EPB1400

GND —A,B,C, D,

CK

VCC — LDN, ENT, ENP, CLRN
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74161T Function Table:

74161T Function Table

INPUTS

OUTPUTS

CK LDN CLRN ENP ENT DCB A

eiijeciiesfie e ofierfieniianiicsfierfieniiasifeniiesfiasifeofie ool el d

j>fieniiesiiefiasiiesfieniianiiesfie e clianifaniicsfiesiieoficolieoiienll of

>

e fiasiie=fie e ofe e o oiiesfie e siiarieolfiesfie sie ol qali-

j=oiiie=fieofe=lic cfieofieoiieofieolfesiia sfiaolesifia sfieofife ol upie ol Sl

sZrzmEmrncrcrccc e ferc| §

mErmrrrrmmmnrrrrQQo | &

IS Encr oS8 | &

I E I nr e n QO g

~
=N ol el el el el all el e ol o o o o S e el e o 8

XETZ|Xhhhhh hhhhhhhhh b L5 X

= high level (steady state)
= low level (steady state)
= don't care (any input including transitions)
I = transition from low to high level

a,b,c,d, = level of steady state input at inputs A,B,C,D

Reference Section
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74161T Logic Schematic:

LDN

CLAN

ENT
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74162 (Counter)

1 74162}
(VCC) i LDN :
GND) ¢+ A :
(GND) +B QA |—
(GND) iC QB |—
(GND) &~ D QC —
(VCC)  +— ENT QD —
(VCC)  — ENP RCO |—
(VCC)  i—of CLRN :
(GND) ¢k

i ___BCDCOUNTER 4

Name: 74162 (4-Bit Up Decade Counter With

Synchronous Load and Clear)

Declaration: 74162(CLRN,LDN,ENP,ENT,A,B,C,D,CK,
QD,QC,QB,QA,RCO)

EPLDs: All

Default Signal Levels: GND —A, B, C, D, CK
VCC —LDN, ENT, ENP, CLRN
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74162 Function Table:

74162 Function Table

INPUTS OUTPUTS
CK LDN CLRN ENP ENT DCB A |Qp Qc QB QA RCO
J1 X L X | X L L L L L
Il L H X | X ]djc]bla] d c b a L
FIH| H|X|L Q| |®B |QA|L
J 1 H H L X Q| Qi | Qal L
J | H H H| H L L L L L
IS |1 H H H| H L L L H L
I | H H H| H L L H L L
I | H H H| H L L H H L
J | H H H| H L H L L L
I | H H H| H L H L H L
J | H H H| H L H H L L
| H H H| H L H H H L
J | H H H| H H L L L L
X| H H H| H H L L H H
H = high level (steady state)
L = low level (steady state)
X = don't care (any input including transitions)
I = transition from low to high level
a,b,c,d, = level of steady state input at inputs A,B,C,D
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74162 Logic Schematic:

GA

| 98

) A2 (ot
 —

3

\NO2

6C

Lo jB-;_]
[ssur @0

03
ENP |

—— i é

CLAN yor
K
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74162T (Counter)

(VCC)
(GND)
(GND)
(GND)
(GND)
(VCC)
(VCC)
(VCO)

(GND)

Name:
Declaration:
EPLDs:

Default Signal Levels:

2-202

\
\
\
\

- Laddd cdd
: 74162T :
:
~o[LDN :
—A a
+—B QA i
—c QB |—
’
=D QC —
—{ENT QD |—i
— ENP RCO [—
—0| CLRN '
¢ :
] ’
=—CK ;
: :
{  BCDCOUNTER 4}

...........................

74162T (4-Bit DecadeCounter With
Synchronous Clear)

74162T(LDN,A,B,C,D,ENT,ENP,CLRN,CK,
RCO,QD,QC,QB,QA)

EP600, EP610 EP900, EP910 EP1800,

EPB1400

GND—A,B,C, D,

CK

VCC — LDN, ENT, ENP, CLRN
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74162T Function Table:

74162T Function Table

INPUTS OUTPUTS
CK LDN CLRN ENP ENT DCB A | QD Qc QB QA RCO
J| X L X | X L L L L L
Il L H X | X |d]c|bja] d c b a L
FTIH|H |X]|L Q| AL |B|A|L
I 1 H H L | X Qb | Qc | OB Qo | L
I | H H H| H L L L L L
J | H H H| H L L L H L
I | H H H| H L L H L L
I | H H H| H L L H H L
J | H H H| H L H L L L
Il H H H| H L H L H L
J 1 H H H| H L H H L L
J | H H H| H L H H H L
J | H H H| H H L L L L
X| H H H| H H L L H H
H = high level (steady state)
L = low level (steady state)
X = don't care (any input including transitions)
I = transition from low to high level
a,b,c,d, = level of steady state input at inputs A,B,C,D
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74162T Logic Schematic:

LDN
ENT
ENP
CLRN

0A
B

08
c

ac
0

60
CK

RCO
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74163 (Counter)

1 74163 :
(VCC) i LDN :
(GND) i A :
(GND) B QA |—
(GND) &~ C QB |—
(GND) ‘D QC |—
(VCC) ] ENT QD |—
(VCC)  — ENP RCO f—
(VCC) o CLRN :

! :
(GND)  — cK

Name: 74163 (4-Bit Up Binary Counter With

Synchronous Load and Clear)

Declaration: 74163(CLRN,LDN,ENP,ENT,A,B,C,D,CK,
QD,QC,QB,QA,RCO)

EPLDs: All

Default Signal Levels: GND —A, B, C, D, CK

VCC —LDN, ENT, ENP, CLRN

Reference Section
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74163 Function Table:

74163 Function Table
INPUTS OUTPUTS

CK LDN CLRN ENP ENT DCB A QA RCO

Ll

rrmrrnrscrrrrrcrfQarc| 8
rZZmcrrrmmmnrrcrQQoe | 8
mmerxmccxntncrexnncrf@oc| 8
ECIC TN C NI e e R OO

xhhhhh hhhhhhhhh bbby
E‘EIIIEEIEIEEIIIIEIFN
e >fis sfife offfe sl siie sfie offfesffia sfiesfie sl oiiasiia ofa niasfianiie offia vl )
jeofile sl siic slie fic ol sliie slie ol ofife sffie sie sfffaoifie sfie offe ofl o

jeojile ol siie sfie ofie sffie siie sfie fife olifu sfjie slie sfie olffe ofie ol quiife sl S
- loleololalololeolelol ol ol olel ol ol ol ol el e

H = high level (steady state)

L = low level (steady state)

X = don't care (any input including transitions)

T = transition from low to high level

a,b,c,d, = level of steady state input at inputs A,B,C,D
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74163 Logic Schematic

QA
[]:]
ac
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RCO

2
2
2
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3
2
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CLAN

ENP
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CK
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74163T (Counter)

(VCC)
(GND)
(GND)
(GND)
(GND)
(VCC)
(VCC)
(VCC)

(GND)

Name:
Declaration:
EPLDs:

Default Signal Levels:

2-208

Sttt ettt i
: 74163T ;
i ’
—o[LDN '
—A '
—B QA
—C QB —i
~—D QC
+—ENT QD |—i
— ENP RCO |—
—0| CLRN :
: E
] CK :
‘ ’
{ __BCDCOUNTER 4}

...........................

74163T (4-Bit Binary Counter With
Synchronous Clear)

74163T(LDN,A,B,C,D,ENT,ENP,CLRN,CK,
RCO,QD,QC,QB,QA)

EP600, EP610 EP900, EP910 EP1800,

EPB1400

GND—A,B,C, D,

CK

VCC — LDN, ENT, ENP, CLRN
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74163T Function Table:

74163T Function Table

INPUTS OUTPUTS
CK LDN CLRN ENP ENT DCB A |Qp Qc Qs QA RCO
1 X L X1 X L L L L L
I L H X X |d]lc|bla] d c b a L
Sl H|H|L|H R |(B|QA|L
J 1 H H H| L | QW |QA| L
J 1 H H H| H L L L L L
J | H H H| H L L L H L
I | H H H| H L L H L L
I | H H H| H L L H H L
J | H H H| H L H L L L
I | H H H| H L H L H L
J | H H H| H L H H L L
J | H H H| H L H H H L
I | H H H| H H L L L L
J 1 H H H| H H L L H L
J | H H H| H H L H L L
I | H H H| H H L H H L
J |1 H H H| H H H L L L
J | H H H| H H H L H L
1 H H H| H H H H L L
X | H H H| H H H H H H
H = high level (steady state)
L = low level (steady state)
X = don't care (any input including transitions)
J° = transition from low to high level
a,b,c,d, = level of steady state input at inputs A,B,C,D
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74163T Logic Schematic:

GA

%03

0 B 2 ot
—— 1
2 NOR
LON
88uF Q0
—
03 RCO
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74164 (Shift Register)

...........................

: 74164 :
! QA
: QB —
(Veo)  — A QC —
(VCC) B QD —
(VCC) o CLRN QE |—
: QF |—
: QG [
(GND) +— CK QH —
| .. SHIFTREGISTER 8 }
Name: 74164 (Serial-In Parallel-Out Shift Register)
Declaration: 74164(A,B,CLRN,CK,QH,QG,QF,QE,QD,
QC,QB,QA)
EPLDs: EP310, EP600, EP610 EP9S00, EP910

EP1210, EP1800, EPB1400

Default Signal Levels: GND — CK
VCC —A, B, CLRN

Reference Section 2-211



74164 Function Table:

74164 Function Table

INPUTS OUTPUTS

CK |CLRN | A|B |Qa QB Qy
X L X | x L|L L
L H XX |Qao|QBo QHO
I H H|{H| H |Qan QGn
I H L|X| L |Qan Qan
I H XIL] L |Qan QGn

H = high level (steady state)

L = low level (steady state)

X = don't care (any input including transitions)
T = transition from low to high level

QA0 QBOQHO = level of QA, QB QH before the
indicated steady-state input conditions were
established

QAn, Qgn = level of QA or QG before the most
recent J° transition of the clock; indicates a
one-bit shift.
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74164 Logic Schematic

CK

GH

D2
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74165 (Shift Register)

! 74165
(GND) i+ SI '
(GND) — A '
(GND) ~—B :
(GND) +—C '
(GND) — D :
(GND) +—E QH |—i
(GND) v F QHN o—E
(GND) — G E
(GND) =~ H :
(VCC) +—SsL
(GND) +— CKI :
(GND) 1 CK E

Name: 74165 (Parallel Load 8-Bit Shift Register)

Declaration: 74165(SI1,A,B,C,D,E,F,G,H,SL,CKI,CK,
QHN,QH)

EPLDs: EP600, EP610 EP900, EP910 EP1210,

EP1800, EPB1400

Default Signal Levels: GND—SI, A,B,C, D, E, F, G, H, CKI, CK
VCC —SL
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74165 Function Table:

74165 Function Table

INPUTS INTERNAL
OUTPUT
ck | ckr | sL | si |PARALLEL) OUTPUTS QH
A.. H QA QB
I L L X a..h a b h
L L H X X Qa0 |QBo QHO
I L H H X H QAn QGn
I L H L X L QAn QGn
X H H X X Qa0 QB0 QHO

high level (steady state)

low level (steady state)

transition from low to high level

= don't care (any input, including transitions)

.. h = level of steady-state inputs at inputs A through H

Qp = level of Q before the indicated steady-state input conditions were
established

Qn = level of Q before the most recent active transition indicated by I

H
L
I
X
a

Reference Section 2-215



74165 Logic Schematic

K

ot

CK1
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74166 (Shift Register)

Name:

Declaration:

EPLDs:

Default Signal Levels:

Reference Section

(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(VCC)
(GND)

oooooooooooooooooooooooooo

: 74166 :
ST CKIH }—
—A s
—B :
—c

‘b

—E QH [—
—F :
—G :
—H

+—STLD

—0l CLRN :
=CK

i

{

.........

74166 (8-Bit Shift Register With Clock Inhibit)

74166(S1,A,B,C,D,E,F,G,H,STLD,CLRN,

CKIH,CK,QH)
All

GND —S1,A,B,C,D, E, F, G, H, STLD, CK,

CKIH
VCC —CLRN
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74166 Function Table:

74166 Function Table

INPUTS OUTPUT
cLEAR| SHIFT/[ CLOCK|~y ook | sp | PARALLEL]  INTERNAL H
LOAD | INHIBIT] A.. H QA QB
L X X X X X L L L
H X L L X X Qao | Qmo QHO
H L L I X a..h a b h
H H L I H X H QAn QGn
H H L I L X L Qan QGn
H X H I X X Qa0 | QBO QHO

H = high level (steady state)
L = low level (steady state)
= transition from low to high level
X = don't care (any input, including transitions)
a ... h = level of steady-state inputs at inputs A through H
Qp = level of Q before the indicated steady-state input conditions were
established
Qn = level of Q before the most recent active transition indicated by I
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74166 Logic Schematic

S1

\ND2

ND2

STLD

CKIH

CLAN
CK
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74173 (Register)

: 74173
©ND) 1D '
(GND) +—2D :
(GND) +—{3D '
(GND) 4D 1Q |—
(GND) +—Gl 2Q |—
(GND) +=—G2 3Q |—
(GND) +~—o/MN 4Q |—
(GND) NN !
(GND) ~—{CLR :
(GND) H{CK E
{  REGISTER 4!
Name: 74173 (4-Bit D-Type Register)
Declaration: 74173(1D,2D,3D,4D,G1,G2,MN,NN,CLR,

CK,4Q,3Q,2Q,1Q)

EPLDs: EP310, EP600, EP610 EP900, EP910
EP1210, EP1800, EPB1400

Default Signal Levels: GND — all input pins
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74173 Function Table:

Reference Section

74173 Function Table

INPUTS OUTPUT
DATA ENABLE
CLEAR| CLOCK| " """, | D | @
H X X X X L
L L X X X Q
L I H X X Q
L I X H X Q
L I L L L L
L I L L H H

H = high level (steady state)
L = low level (steady state)

I = transition from low to high level
X = don't care (any input, including transitions)
Qo = level of Q before the indicated steady-state

input conditions were established

When either M or N is high, the output is low;
however, sequential operation of the flipflop is

not affected.
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74173 Logic Schematic:

K
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61 Q2
L{>"°J
G2 02 R3
10 03
|
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02
02 p3  ||7 """ NoAF)
+—4oPok |
:
20 03 1 1
T Lol
20
02
2 A3
30 D3
30
D2
o2 R3 || [~~~ WoAF
0P ek |
)
40 03 Vol e E
1
| RPN Q- el
1 40
MN
ND2 OF
NN
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74174 (Register)

Name:

Declaration:

EPLDs:

(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(VCC)
(GND)

Default Signal Levels:

Function Table:

............................

' 74174
. ID '
12D 1Q |—
—3D 2Q —
—4D 3Q —
— 5D 4Q |—
+—{6D 5Q p—
=g CLRN 6Q |—
+—cK :
) :
: REGISTER 6 ¢

74174 (Hex D-Type Flipflop With Common
Clear)

74174(1D,2D,3D,4D,5D,6D,CLRN,CK,6Q,
5Q,4Q,3Q,2Q,1Q)

EP310, EP600, EP610 EPS00, EP910
EP1210, EP1800, EPB1400

GND —1D, 2D, 3D, 4D, 5D, 6D, CK
VCC — CLRN

74174 Function Table
INPUTS ouTpuT |H = high level (steady state)
L = low level (steady state)
CLEAR] CLOCK| D Q J = transition from low to high

X = don't care

L X X L = level of Q before the

H I L L indicated steady-state

H I H H input conditions were

H L X Qo established

Reference Section
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74174 Logic Schematic:

20

40

50

60

CK

Nor

CLAN
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74175 (Register)

Name:

Declaration:

EPLDs:

Default Signal Levels:

Function Table:

.....

.....................

' 74175
i 1Q}—
(GND) ~1ID 1QH |—
(GND) 2D 2Q—
(GND)  #3D 2QN
(GND) —{4D 3Q—
(VCC) OCLRN 3QN—
(GND)  f—ck QI
: 4QN[
{ . REGISTER 4

74175 (Quad D-Type Flipflop With Common
Clock and Clear)

74175(1D,2D,3D,4D,CLRN,CK,4QN,4Q,

3QN,3Q,2QN,2Q,1QN,

1Q)

EP310, EP600, EP610 EPS00, EP910
EP1210, EP1800, EPB1400

GND —1D,2D,3D,4D,CK

VCC —CLRN

74175 Function Table

INPUTS OUTPUTS
CLEAR|CLOCK| D | Q Q
L X X |L H
H I H|H L
H I L |[L H
H L X Q0 Qo

H = high level (steady state)

L = low level (steady state)

J = transition from low to high

X = don't care

= level of Q before the

indicated steady-state
input conditions were
established

Reference Section
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74175 Logic Schematic:
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74178 (Register)

Name:
Declaration:

EPLDs:

(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)

Default Signal Levels:

Reference Section

.........................

: 74178 :
E :
— A QA [—
e =
: '
~—D QD —
—ST :
!  SHIFT REGISTER 4!

...........................

74178 (4-Bit Shift Register)

74178(LD,SI,A,B,C,D,ST,CK,QD,QC,QB,QA)

Al

GND — all input pins
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74178 Function Table:

74178 Function Table

INPUTS OUTPUTS

PARALLEL

SHIFT | LOAD | SI |cLock cpn |4 & e« ®

Qa0 QB0 Qco Qo
QA0 bQBO Qo Qo
a

mmrr X
bl "R el
[qpilfe ol i
Lhbh L

P e
LA o
Mo X
Mo X

H = high level (steady state)
L = low level (steady state)
J = transition from low to high level
X = don't care (any input, including transitions)
QA0 ...QpDo = level of Q before the indicated steady-state input conditions
were established
QAn...Qn = level of Q before the most recent active transition indicated by I
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74178 Logic Schematic:

GA

SI

BBUF

o7

ST
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74179 (Shift Register)

(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(VCC)

(GND)

Name:

Declaration:

EPLDs:

Default Signal Levels:

2-230

et e 2]
: 74179
~—{TD ;
=S :
—{A QA [—
—1B QB |—i
—C QC —
—D QD |—i
—{ST QDN po—
O CLRN ;
: ;
P e
! SHIFT REGISTER 4!

............................

74179 (4-Bit Shift Register With Clear)

74179(LD,SI,A,B,C,D,ST,CLRN,CK,QDN,

QN,QC,QB,QA)

EP310, EP600, EP610 EP900, EP910
EP1210, EP1800, EPB1400

GND —LD, SI,A,B,C, D, ST,CK

VCC —CLRN
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74179 Function Table:

T £q pojeorpur UONISURI) SATIOR JUSIAI JSOW Y] 210Jaq O JO [9Ad] = )
POYSI[qeIs dIom
suonTpuod jndur e)s-Apeajs pajesIpur ay) 210Jaq O JO [9A9] = OADH 01 OV)
(suonisuery Surpnjour 4ndur Kue) ares juop = X
12A3] Y81y 01 mo[ wolj uonisuen = I

(91835 ApRAIS) [9A9] MO] = T
(a1e1s Apears) [9A9] ySiy = H
D) WOuUgd UV O T1(X X X X|1]| r X H H
nlﬁ Ed ugh «O H|X X X X|H J X H H
P 2 e |P 9 qa BIX I H T H
0D oou 0D omo oo |X X X X|X | r 1 1 H
PR M 0 ) VO |X X X X|X 1 X X H
H T 1 1 11X X X XX X X X 1
® D B B w|L28 Ve lbon| avor | ams favao
- TATIVIVd
S1.Nd1No SLNdNI

3lqe ] uonouny GLIvL
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74179 Logic Schematic

GA

GB
oc

6D

GON

SI

BBUF

NOT

NOT BBUF

ST

CLRN
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74180 (Parity Generator/Checker)

' 74180

GND) A

(GND) —B

GND) —C

(GND) — D

(GND) —E EVN |—
(GND) &~ F ODD |
GND) =G

(GND) +—H

(GND) —{ EVNI

(GND)  — ODDI

PARITY GEN 2}

..........................

Name: 74180 (9-Bit Odd/Even Parity
Generator/Checker)

Declaration: 74180(A,B,C,D,E,F,G,H,EVNI,ODDI,ODD,
EVN)

EPLDs: All

Default Signal Levels: GND — all input pins

Function Table:

74180 Function Table

INPUTS OUTPUTS H = high level

S OFH's AT 3 5 L = low level

s X = don't care

A THROUGHH EVNI oD EVNS| ODDS

EVEN H L H L
ODD H L L H
EVEN L H L H
ODD L H H L
X H H L L
X L L H H
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74180 Logic Schematic:
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74181 (Arithmetic Logic Unit)

: 74181 :

(GND)  —ofAON :

(GND)  —o|BON :

(GND)  f—o|AIN :

(GND) =—oBIN GN |—

(GND) —oA2N PN |—

(GND) ~oB2N FON |—i

(GND)  —o{A3N FIN |—

(GND)  =—qB3N F2N |—

(GND) i—olCN F3N |—i

(GND) —M AEQB {—i

(GND)  +—{s0 CN4 |—i

(GND) ISl :

(GND)  —{s2 :

(GND) +—{S3

E ALU 15

- e >

Name: 74181 (Arithmetic Logic Unit)

Declaration: 74181(AON,BON,A1N,B1N,A2N,B2N,A3N,

B3N,CN,M,S0,51,S2,S3,CN4,AEQB,F3N,
F2N,F1N,FON,PN,GN)

EPLDs: EP900, EP910, EP1210, EP1800, EPB1400

Default Signal Levels: GND — all input pins
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74181 Function Table (1):

uonisod 1uedrjudIs 2I0W 1X9U Y 0] PAJIYS ST 31q Yory «

(91818 ApRaIS) [9A9] MO[ = T
(a1018 Apeals) 19a9] ySiy = H

ISNdV=4d V=4 v=d|H HH H
ISN1dVsSnid gv =4 v+gv=d] 4a=4d|1T H H H
ISNIdV sN1d av = 4 v+dgv=4] gv=4d |H T H H
ISNIdvVsSNidv=4d «VSNIdV =4 0=4d|1T 1T H H

Isnd@+v)=d (@+v)=d/ld+v=d |H H 1 H
Isnid(@+v)snid gv =4 (@+v)snid gv =4 g=d|1T H 1T H
ISN1ddsN1dV=4d gsn1dv=4|d®v=4d |H 1T 1 H
1SN (g+v)sN1dv=4d (gtv)sndv=4d] da¥=4 |1 T T H
Isnd(g+v)=4d g+v=dlg+v=d |H H H 1
GSNONINV =d|TSANINGSONINV =d| g®OVv=d |T H H 1
IsnNd(@+v)snid av =4 (g+v)snid av =4 g=d |H T H 1
IsNd(g+v)snidv=4d @+v)snidv=4 gtv=4 |1 T H 1
0¥dzZ =4| (dNO0D s7) T SONIN = d I=d|H H T 1
gv =d ISOANINGY =dl gd+¥=d |T H T 1
qav =4 ISONINGY =d4] gvy=d |[H T T 1
v=4 ISANIN Y =4 v=4|1T 1T 1 1

K11ed y3m 1120 ou SN NN
( mounw.ov Aquoaov wMoS 0S IS TS €S

SNOLLVYAJO DLLAWHLIY ‘1= H=W

V1VA MOTHALLDY NOLLOT 1S

(I 21qe]L) 21q8] uondung I8IYL

TTL MacroFunctions
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74181 Function Table (2):

uonisod jueorjiudIs 2IOW XU dY} 0] PAYIYS SI JIq YOBH «

(o1835 ApEAIS) [9A9] MO = ]
(a1e3s Apeass) 12491 ySiy = H

V=4 TSANIN Y =4 v=d|H H H H

1SNV SN1d(g+Vv) =4 VSN @+V)=dl g+v=4 |7 H H H

1SNV SN (d+V) =4 VSNd(@+v)=dlg+v=4 |H 1 H H

I1SNdVSNIdY =d +*V SNV =4 I=d|1T T H H

qv =d [SONINEY =d] gv=4 |H H 1 H

1SN v SNId (g + V) =4 avsNdg+v=4d d=4|1T H 1 H

1SN1dasSNIdV =4 4SNdV=dlg®v=d |H 1T 1 H

1SN1d 9y SNIdV =4 aySNdvV=dlg+v=4 |17 T 1 H

av =4 ISONINEY =d] gv=4 |H H H 1

GSONIN Y =J|ISONINESONINV =dl g®v=4 |7 H H 1

1SN1d gV sSN1d (d+ V) =4 gvsnida+v=4d g=4|H 1T H 1

I1SN1d gy SNId Vv =d QVSONd V=4l gv=q4 |7 T H 1

o¥azZ = 4| (dNOD s2) T SANIN = 4 o=dlH H 1 1

Isnid(g+v) =d g+*v=dl gv=d4|7T H 1 1

ITsnNId(@+v)=4d d+v=dlg+v=d |H T T 1

ISN1dV =4 V=4 v=d |1 1 1 1

ﬁﬁmﬁww ) ﬁﬁw amc mzw% 0S IS TS €S
SNOILV 44d0 JILINHLIY 1= W H=WN

V.Ivd HOH ALV NOLLOZ'TES

(z a1qe]l) d[qel uopduny [8IpL
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74181 Logic Schematic
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o o 2 & b g & g Z g £ = 3

2-239

Reference Section



74183 (Full Adder)

(GND)
(GND)
(GND)
(GND)
(GND)
(GND)

Name:

Declaration:

EPLDs:
Default Signal Levels:

Function Table:

............................

: 74183
~—J1cNo
— 1A 1SUM —
— 1B ICN1 —
—{2CNo 2SUM |—
—2A 2CN1 —
—28 :
’ :
{  FULL ADDER :

--------------------------

74183 (Dual Carry-Save Full Adder)

74183(1CN0,1A,1B,2CN0,2A,2B,2CN1,

2SUM,1CN1,1SUM)

All

GND — all input pins

74183 Function Table

INPUTS OUTPUTS H = high level
L = low level
CNO B A SUM CN1
L L L L L
L L H H L
L H L H L
L H H L H
H L L H L
H L H L H
H H L L H
H H H H H

Reference Section
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74183 Logic Schematic:

1CNO 4CN4

4 Fa

1A \

7

)

1SUM

2CN0 or 20N1

2B

Vi

2A

v/

3
jﬁ_Lb
1 2SUM
3 ) ;——-————
|
3
|
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74184 (Converter)

Name:

Declaration:

EPLDs:

(GND)
(GND)
(GND)
(GND)
(GND)
(GND)

Default Signal Levels:

Reference Section

e rrrrrrrr s s

74184 ;
: Y1 —
A Y2 }—
B Y3 |—
—C Y4 |—
D Y5 —
—E Y6 |—
~—G Y7 |
; Y8 |—
[

[}

[}

............................

74184 (BCD-to-Binary Converter)

74184(AB,C,D,E,G,Y1,Y2,Y3,Y4,Y5,Y6,
Y7.,Y8)

All

GND — all input pins
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74184 Function Table (1):

74184 Function Table (BCD to Binary Converter)

BCD INPUTS OUTPUTS
WORDY E D C€C B A|G |Y5S Y4 Y3 Y2 Y1
0-1 L L LIL |L L L L L L L
2-3 L L L|IL |H L L L L L H
4-5 L L L|H |L L L L L H L
6-7 L L L|H |H L L L L H H
8-9 L L{HJL |L L L L H L L
10-11 | L H LiL |L L L L H L H
12-13 | L H L|L |H L L L H H L
14-15 | L H L|H |L L L L H H H
16-17 | L H L|H |H L L H L L L
18-19 | L H|H]JL |L L L H L L H
20-21 | H L LIL |L L L H L H L
22-23 | H L L|L |H L L H L H H
24-25 | H L L|H |L L L H H L L
26-27 | H L L|{H |H L L H H L H
28-29 | H L|HIJ]L |L L L H H L L
30-31 | H H LiL |L L L H H H H
32-33 | H H L|JL |H L | H L L L L
3435 | H H L{H |L L |H L L L H
36-37 | H H L|{H |H L |H L L H L
38-39 | H H|HJL |L L |H L L H H
ANY | X X| XX |X H H H H H H
H = high level (steady state)
L = low level (steady state)
X = don't care (any input including transitions)
Input conditions other than those shown produce high levels at outputs
Y1 to YS.
Outputs Y6, Y7, and Y8 are not used for BCD to binary conversion

TTL MacroFunctions



74184 Function Table (2):

74184 Function Table
(BCD 9s or BCD 10s Complement)

BCD INPUTS OUTPUTS

WORDS

[es]
*

C Y6 Y7

o
o0

bod [ ==l o= >fi=o] feoffecfesieofies] [ ol el el ol ol ol ol ol e
Xlnoororoprorrropmoooojircoc ool o
P2 el quilie ofli« s« o] f= =[N ol onlll enlll unl | aulll eniife =i« silie of j= =}l oall enlll enlll oy
b [ml ==l "N ol Il *H=>N ol ol [l eli<=HeN wi (sl === ol ol Jl-"
b [iie-Naliecl ol [l "N ali<>l ol Imili<=l uli==N ol Imli<=H li=>H o}l
ol (el ol olicl lolalolcl ol el ol aliel ol ol ol ol ol B2
ool |l ol al el ol [ il qulli= >li= >0 ol I il onll wnlll el oul [ unlll quill qniite =Jie =]
=] | ol anlll anlife ofife o] fo o= o ulll el enl | onill enlll unlll quiie o jeofe siie ol el an
o] [quilfeofie =l ulll gl [ == >l ol ulll ol [ qnili=>]l quilf==l ol ==} quilfe =l qniffe")

Z\OOO\IO\U\&UJNHO\OOO\JO\U\AU)NHO

H = high level (steady state)

L = low level (steady state)

X = don't care ( any input including transitions)

Input conditions other than those shown produce high levels
at outputs Y6, Y7, and Y8.

Outputs Y1 through Y5 are not used for BCD 9s or 10s
complement conversion.

* When these devices are used as complement converters,
input E is used as a mode control.

Reference Section
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74185 (Converter)

tttttt

74185 ;
Y1 }—
(GND) —A Y2 |—
(GND) B Y3 |—
(GND) #=—]{C Y4 f—
(GND) +—D Y5
(GND) +—E Y6 t—i
(GND) G Y7 |~
Y8 f—
' BINARY-BCD 2!
Name: 74185 (Binary-to-BCD Converter)
Declaration: 74185(A,B,C,D,E,G,Y1,Y2,Y3,Y4,Y5,Y6,
Y7,Y8)
EPLDs: EP600, EP610, EP900, EP910, EP1210,

EP1800, EPB1400

Default Signal Levels: GND — all input pins
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OUTPUTS

Y8 Y7 Y6 Y5 Y4 Y3 Y2 Y1

[ sl leaf I el
S0 IS = o] 1= I8 VR R

R N R . ] (MR QR [ QR | .. QR Y, ) SR oSS V| o -l e o | P (e ol e
NS I <o} <] N RS (S o] == QS QUS| o=« =[N QW | PR <=} =R | NG QAR [e=fie

U RO U R | [ S (VR IR | I |, S YR | S5 S . ISR } PSS IS IS IR R IR I B [ | SR

JUR NS IR R | R . e s e o] foofif SR [SR | S5 QRS YR e o] oo eolie=lia ] (S I B IR sefiecfies] faoja=ro ]

JUR IV [V R | W [ R YR | I8 B S B | e e e | G ] (ool el oslias jarfiesiies] esliesfosfian

josfiasfies] jaafiesfarfiast

1
]
Jes
-
OB IS (U8 IR | W S U R | 1N R . B o] fo o< nfllaafleo] faofliaflla =<0 0[S QP ISR (S0 QPR QPR IR | A0 B o e o}
oo
jecfiesficcfier] lsofiecfiasficn] jaclieofiasfian] jasfiarfieriian] fosfiarfaniies] jeefiesfarfien] on!
fe=t

jecfiesfiaclies] [eofiaslienlies] jorfieofiarlian] josfiarfierfian] fanliecfasfies] (o=fieofarfian] asfiarfiesfian] mrfienanlien

G

JUS [ (U RS | U [V JYU YRR | /U R [V R | S BRSNS B e IS I IR | SR PR PR IR PR I

INPUTS

BCD

74185 Function Table (Binary to BCD Converter)

WORDSEDCBA

Rl SRR RN PR Recliee SRR = oll==] P Heelie] CONE e clien] S lieclea] o Renlie
N TR IS R | N6 U6 RS QS | o o<l o< ] (o= =fif= i =] U (IR JUR R | N QR JS QPR | < wfife ofe= lian] (a=fifasfianfies)
S A R LR RS R RSN ] j=liefesfes] (asfesfiasias] esfiesfoafias] sfiasfarfies)

N - e TN ] B = A C ) -
TONRR S QQUA QR QD DD QT T T FIT DR D00
SasVfwddt|vwdaltbndldrsvnloagsVlw cag|lowoa

BRI i SN NSRS RIS SRR Y SR e g R

74185 Function Table:
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H H H HHHHH

AIL | X X X X X

X = don't care (any input including transitions)

H = high level (steady state)
L = low level (steady state)

Reference Section



74190 (Counter)

ooooo

\
\
\
\

(veo) o

(GND) E—

(GND)  +—

(GND)  —

(GND) —{ D QD
9
—
[

w >
Z
ek

(s
LLLL

(GND) GN MNMX
(VCC) DNUP RCON
(GND) CK

..........................

Name: 74190 (4-Bit Up/Down Decade Counter With
Synchronous Load)

Declaration: 74190(GN,LDN,DNUP,A,B,C,D,CK,QD,
QC,QB,QA MNMX,RCON)

EPLDs: All

Default Signal Levels: GND—A, B, C, D, CK,GN
VCC — LDN, DNUP
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74190 Function Table:

74190 Function Table
INPUTS OUTPUTS

CK GN LDNDNUP DC B A| Qb Qc QB QA MNMXRCON

I X L X dlc|b]a d|c b | a X X
X]|] L H L H|L|L]|H H L
X L H H LILILIL H L
| L H L COUNT UP L H
J| L H H COUNT DOWN L H
I H H X HOLD COUNT L H

H = high level (steady state)

L = low level (steady state)

X = don't care ( any input including transitions)

I = transition from low to high level

a,b,c,d, = level of steady state input at inputs A,B,C,D

]

Reference Section 2-249
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74190 Logic Schematic:

.........

=

.......

[NDY

ONUP.

LON

6N
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74190T (Counter)

(VCC)
(GND)
(GND)
(GND)
(GND)
(GND)
(VCC)
(GND)

Name:

Declaration:
EPLDs:

Default Signal Levels:

Reference Section

...........................

' 74190T
‘o[ IDN

—A QA —
—B QB |—
+—1C QC —
-—- D QD |—
i—oGN MNMX |—
~— DNUP RCON jo—
—CK
{....BCDCOUNTER 5

74190T (4-Bit Up/Down Decade Counter)

74190T(LDN,A,B,C,D,GN,DNUP,CK,
RCON,MNMX,QD,QC,QB,QA)

EP600, EP610, EP900, EP910, EP1800,
EPB1400

GND—A, B, C, D, CK,GN
VCC —LDN, DNUP
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74190T Function Table:

74190T Function Table
INPUTS OUTPUTS

CK GN LDNDNUP DC B A| Qp Qc QB Qa MNMXRCON

I X L X |djc|b]a djc |b]a X X
X|L H L H|{L|L]|H H L
X| L H H LILILIL H L
J|L H L COUNT UP L H
J]L H H COUNT DOWN L H
J | H H X HOLD COUNT L H

H = high level (steady state)

L = low level (steady state)

X = don't care ( any input including transitions)

I = transition from low to high level

a,b,c,d, = level of steady state input at inputs A,B,C,D
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74190T Logic Schematic:

GA

SN

8¢

S

LN

U

NOT
-
ANDE

L
b T

)

M

ACON
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74191 (Counter)

-----

(VCC)
(GND)
(GND)
(GND)
(GND)
(GND)
(VCC)
(GND)

0w
oy
Qw

e’
QD
GN MNMX |—
DNUP RCON j—
CK

CTTITTTTE

Name: 74191 (4-Bit Binary Up/Down Counter With
Synchronous Load)

Declaration: 74191(GN,LDN,DNUP,A,B,C,D,CK,QD,
QC,QB,QA MNMX,RCON)

EPLDs: All

Default Signal Levels: GND—A, B, C, D, CK, GN
VCC — LDN, DNUP
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74191 Function Table:

74191 Function Table
INPUTS OUTPUTS
CK GN LDNDNUP DCB A| Qp Qc QB Qa MNMX RCON

I X L X |djcibla] d]Jc |b ]| a X X
X|L H L H{H|H |H H L
X|L H H LILILIL H L
J| L H L COUNT UP L H
J|L H H COUNT DOWN L H
J | H H X HOLD COUNT L H

H = high level (steady state)

L = low level (steady state)

X = don't care ( any input including transitions)

I = transition from low to high level

a,b,c,d, = level of steady state input at inputs A,B,C,D
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2-258 TTL MacroFunctions



74191 Logic Schematic:

<
3|

RCON

N

Reference Section

2-259



74191T (Counter)

-------------

(VCC)  —d

(GND)  —A QA
(GND) B QB
(GND)  —

(GND)

(GND)

(VCC)  —

(GND) g——

(e
LLLL

:
i

CK

e

Name: 74191T (4-Bit Binary Up/Down Counter)

Declaration: 74191T(LDN,A,B,C,D,GN,DNUP,CK,
RCON,MNMX,QD,QC,QB,QA)

EPLDs: EP600, EP610, EP900, EP910, EP1800,
EPB1400

Default Signal Levels: GND —A, B, C, D, CK, GN
VCC — LDN, DNUP

Reference Section 2-261



74191T Function Table:

74191T Function Table
INPUTS OUTPUTS

CK GN LDNDNUP DCB A| Qp Qc QB Qa MNMX RCON

J1 X L X d]lc|b |a d]c b | a X X
X| L H L H|H|H]|H H L
X| L H H LILILIL H L
I L H L COUNT UP L H
J1 L H H COUNT DOWN L H
J | H H X HOLD COUNT L H

H = high level (steady state)

L = low level (steady state)

X = don't care ( any input including transitions)

I = transition from low to high level

a,b,c,d, = level of steady state input at inputs A,B,C,D

1]
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74191T Logic Schematic:

A
AND2 H A
A e
e |
: %J :
i & GA
8
b awea | 77T TRGTE
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74192T (Counter)

T 4102
GND) A :
@Np) P QCI—
GND) P ol
GND) DN CYN jo—
(GND) ~—CLR BRWN po—
©eNpy 1K :
! BCDCOUNTER 5!
Name: 74192T (4-Bit Up/Down Decade Counter
With Clear)
Declaration: 74192T(LDN,A,B,C,D,UP,DN,CLR,CK,
BRWN,CYN,QD,QC,QB,QA)
EPLDs: EP600, EP610, EP900, EP910, EP1800,
EPB1400

Default Signal Levels: GND —A, B, C, D, UP, DN, CLR, CK
VCC —LDN
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74192T Function Table:

74192T Function Table

INPUTS OUTPUTS
CARRY|BORROW
CLR CK LDN UPDNDCB A | Q0 Qc QB Qa oyN | BRWN
H|X | X |x|L|x|xix|x| {L]L]|L]| H H
H|X | x|x|HIXIX|x|x] ]jL|L]L]| H L
LI | L |x]|x]ld]lec|blal dlclbla H H
L|JS | HlH]|LIX]X|IX]xXx COUNT UP H H
L|TI | H|L|H|X]X|xX|X|] COUNTDOWN | H H
L|d | H|L]|L|x|Xx|x]|x|] HOLDCOUNT | H H
L|S | H|H]|HIX]X|IX]|X ILLEGAL X X
L|Xx H|H|LIX|X|xX|x] H] L] L|JH]| L H
L|Xx H|L|H|X|X|x|x] L L|LL H L

H = high level (steady state)
L = low level (steady state)
X = don't care (any input including transitions)

T = transition from low to high level

a,b,c,d, = level of steady state input at inputs A,B,C,D

Reference Section
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74192T Logic Schematic:
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74193T (Counter)

..........................

A ANRA.

Q
~

..........................

Name: 74193T (4-Bit Up/Down Binary Counter With
Clear)

Declaration: 74193T(LDN,A,B,C,D,UP,DN,CLR,CK,
BRWN,CYN,QD,QC,QB,QA)

EPLDs: EP600, EP610, EP900, EP910, EP1800,
EPB1400

Default Signal Levels: GND—A,B,C,D,UP,DN, CLR, CK
VCC — LDN
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74193T Function Table:

74193T Function Table

INPUTS OUTPUTS

CARRY|BORROW

CLR CK LDN UPDN D C B A
@ Q¢ B A0 | prRwN

H] X X |IX|LIXIXIX|X|] L}JL]|JL|L H H
H| X X IX|HIXIXXI|X] LjJL]|L|L H L
LI | L |[X]|]X|d|lc|b]ajd]c]|b]|a H H
Ll |H |H|L|X|XIXIX COUNT UP H H
L| T H |L|H|X]|X|X |X]| COUNTDOWN H H
L|TI H |L|L|X|X|X|X] HOLDCOUNT H H
L|T H |H|H|X|XX |X ILLEGAL X X
L] X H |H|L|X|XX|X]H|H]|H]|H L H
Ll X H |LIHIX|]XX|X] L|JL}|L]|L H L
H = high level (steady state)
L = low level (steady state)
X = don't care (any input including transitions)
I = transition from low to high level
a,b,c,d, = level of steady state input at inputs A,B,C,D
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74193T Logic Schematic:
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74194 (Shift Register)

...........................

' 74194 :
(GND)  i—] SLSI :
(GND) ] SRSI :
GND) —{ A :
(GND) B QA |—
(GND) +—C QB |—
(GND) +— D QC —
(GND) = SO QD [—
(GND) +— S1 :
(VCC) o CLRN :
(GND) — CK '
Name: 74194 (4-Bit Bi-Directional Shift Register
With Parallel Load)
Declaration: 74194(SLSI,SRSI,A,B,C,D,R,S0,51,
CLRN,CK,QD,QC,QB,QA)
EPLDs: EP310, EP600, EP610, EP900, EP910,

EP1210, EP1800, EPB1400

Default Signal Levels: GND — SLSI,SRSI, A, B, C, D, S0, S1, CK
VCC — CLRN
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74194 Function Table:

74194 Function Table

INPUTS OUTPUTS
CLEARIMODE| o ok | SERIAL | PARALLEL] 5 ® A« D
S1 SO L R|ABCD

L |xXx X| X X X |[XXXX] L |L L L
H |X X L X X |X X X X|Qa0 |QB0 | Qco| QDo
H H H T X X |la bc d a b c d
H |L H I X H | XXX X| H |Qan| QBn|Qcn
H |L H I X L [XXXX| L |Qan| QBn|Qcn
H |H L I H X |X XX X|QBn | Qcn] QDn| H
H |H L I L X | XXX X|QBn | Qcn] @Dn| L
H |L L I X X |X X X X[Qa0 | QB0|Qco | QDo

H = high level (steady state)

L = low level (steady state)

X = don't care ( any input including transitions)

T = transition from low to high level

a,b,c,d, = level of steady state input at inputs A,B,C,D

QA0 QB0 Qco QDO = level of QA QB QC Qp before the indicated
steady-state input conditions were established

QAn QBn QCn QDn = level of QA QB QC Qpbefore the most recent

J transition of the clock
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74194 Logic Schematic

0R4
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74198 (Shift Register)

A 74198
(GND)  —{SLsI
(GND)  #+—{SRSI :
(GND)  +—A ;
(GND) B QA
(GND) —C QB |—i
(GND)  +—D QC —
(GND) +—E QD |—
(GND)  —F QE |—
(GND) G QF |—
(GND)  #—H QG —
(GND)  —{S0 QH —i
(GND) sl ;
(VCC) =0 CLRN !
(GND) —CK '
{... SHIFTREGISTER 8]
Name: 74198 (8-Bit Bi-Directional Shift Register)
Declaration: 74198(SLSI,SRSI,A,B,C,D,E,F,G,H,S0,
S$1,CLRN,CK,QH,QG,QF,QE,QD,QC,QB,QA)
EPLDs: EP900, EP910, EP1210, EP1800, EPB1400
Default Signal Levels: GND —SLSI, SRSI, A,B,C,D, E, F, G, H, S0,
S1,CK
VCC — CLRN
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74198 Function Table:

74198 Function Table

INPUTS OUTPUTS
cLEARPMOPE] e ock] sLst srst [FPARALLEL Q) QB . Q¢ QH
S1 S0 A H

L |x x| X | X X X N ERE
H H H| T X X a ..h a b g h
HlLH| r | x H X H |Qan| o |Qan
HlLu|l £ | x L X L [Qan| Qrq | QG0
HlarL|l | H X X |ogn | Qcol Qun | H
H ol r | L x X |Qsn | Qcnl Q| L
H{eo| x [ x x| x |oao|esoleco | Quo

H = high level (steady state)

L = low level (steady state)

X = don't care (any input including transitions)

T = transition from low to high level

a,b,c,d, = level of steady state input at inputs A,B,C,D
QAO0... HO = level of QA to QD before the indicated
[steady-state input conditions were established

J transition of the clock

QAn to QHn = level of QA to QY before the most recent
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74198 Logic Schematic:
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74259 (Latch)

2-276

(GND)
(GND)
(GND)
(GND)
(VCC)
(VCC)

Name:

Declaration:

EPLDs:

Default Signal Levels:

\
\
\
\

' 74259
§ Q}—
— DATA Qlf—
—lA QI
—B QB—
—{c Q4 |—
LolGN Q5
—0o| CLRN Q6 |—i
; Q71—
' ADR LATCH 8!

74259 (8-Bit Addressable Latch With Clear)

74259(DATA,A,B,C,GN,CLRN,Q7,Q6,Q5,

Q4,Q3,Q2,Q1,Q0)

All

GND —DATA A, B,C

VCC —GN CLRN

TTL MacroFunctions



74259 Function Table:

74259 Function Table

INPUTS OUTPUTS
CLEAR & |ADDRESSED| OTHER FUNCTION
LATCH LATCHES
H L DATA Qio {ADDRESSABLE LATCH
H H Qo Qo |MEMORY
L L DATA L 8-LINE DEMUX
L H L L CLEAR

H = high level

L = low level

Qo = level of @ (i = 0 ...7) before indicated steady-state input
conditions were established.

Latch Selection Table

SELECT INPUTS LATCH
C B A ADDRESSED

ool olie ol "l ol el o
jeoli= -l ol eulie slie sl il o
ool eulie -l o<~ N wille -l o
NoOUMEWVWN—~O
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74259 Logic Schematic:
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74261 (Multiplier)

Name:

Declaration:

EPLDs:

(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)

Default Signal Levels:

Reference Section

...........................

74261 ;
! [
+—{B0 s
—B1 :
— B2 QO—
—B3 Q11—
— B4 Q2
—G Q3
—IMO Q4N |—i
v :
—{M2 :
‘ [
‘ MULTIPLIER 5!

74261 (2-Bit Parallel Binary Multiplier)

74261(B0,B1,B2,B3,B4,G,M0,M1,M2,
Q4N,Q3,Q2,Q1,Q0)

All

GND — all input pins
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74261 Function Table:

74261 Function Table

INPUTS OUTPUTS

MULTIPLIER
LATCH T4 Q3 Q2 Ql QO
CONTROLG | M2 M1 MO

Q4 Q30 Q20 Q19 Q0o
H L L L L
B4 B4 B3 B2 Bl
B4 B4 B3 B2 Bl
B4 B3 B2 Bl BO
B4 B3 B2 Bl BoO
B4 B4 B3 B2 Bl
B4 B4 B3 B2 B1
H L L L L

jasfieniasiiesiiaciiesfiefienigy
= sfli=olife ofi« -3 ol anlll el el 4
je=li< ol ol eilie s« ol el G
=1 anilfe off qniife ol qnill« o a4

H = high level

L = low level

X = don't care

Q4g ... Q0g = the logic levelof the same output before the
high-to-low transition of G

B4 ... BO = the logic level of the indicated multiplicand (B)
input
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74261 Logic Schematic:

=
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74273 (Register)

T 4273 7
(GND) D1 Q1 p—
(GND) D2 Qi
(GND) +—{D3 Q3 —
(GND) +—{ D4 QU
(GND) —{D5 QS
(GND)  +—1D6 Qs —
(GND)  +— D7 Q71—
(GND) +=1D8 Q8 4
(VCC) o CLRN :
(GND) +=—CK :
REGISTER 8!
Name: 74273 (Octal D-Type Flipflop With
Asynchronous Clear)
Declaration: 74273(D1,D2,D03,D4,D5,D6,D07,D8,CLRN,

CK,Q8,Q7,Q6,Q5,Q4,Q3,Q2,Q1)

EPLDs: EP310, EP600, EP610, EP900, EP910,
EP1210, EP1800, EPB1400

Default Signal Levels: GND — D1, D2, D3, D4, D5, D6, D7, D8, CK
VCC —CLRN
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74273 Function Table:

74273 Function Table
(each flipflop)

INPUTS OUTPUT
CLEAR|{CLOCK| D Q

L X X L

H I H H

H I L L

H L X Q

H = high level (steady state)

L = low level (steady state)

X = don't care

Q = level of Q before the
indicated steady-state
input conditions were
established

J = transition from low to high

74273 Logic Schematic:

Reference Section
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74278 (Storage Register)

2-284

(GND)
(GND)
(GND)
(GND)
(GND)
(GND)

Name:
Declaration:
EPLDs:

Default Signal Levels:

[ttt ittt H
: 74278 '

]
—{D1 Yi}—
;— D2 Y2 —-f
+—1D3 Y3
—ID4 Y4[—
—P0 P1}—
—G :
: :
: PRIREGISTER 4!

............................

74278 (4-Bit Cascadable Priority Register)

74278(D1,D2,D3,D4,P0,G,P1,Y4,Y3,Y2,Y1)

All

GND — all input pins

TTL MacroFunctions



74278 Function Table:

74278 Function Table
INPUTS INTERNAL OUTPUTS
LATCH NODES
PO G|DI D2 D3 D4/ Q1 Q2 Q3 Q4 | YI Y2 Y3 Y4 Pi
L HHIH L X X}L X X X ]| H L L L H
L HIL H X X|H L X X | L H L L H
L HHL L H X|H H L X | L L H L H
L HfL L L H|{H H H L | L L L H H
L H{L L L LIH H H H | L L L L L
L LIX X X X Latched when G Same fupctlon of Q as on
oes low first S lines
H L[X X x x| 8 L L L L H
H HY Internal Q levels are the same function L L L L H
of D inputs as on the first 5 lines
H = high level
L = low level
X = don't care
74278 Logic Schematic:
r—— g u
)—T v
Pl
{;'Y_ 5 4
{:wv ‘)
PO 5
=

Reference Section
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74279 (Latch)

(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)

Name:

Declaration:

EPLDs:

Default Signal Levels:

2-286

D et Y

-

74279 ;
i—o|SI1IN
—o| S12N :
ol RIN :
—o| S2N Ql}—
—o R2N Q—
—o| S3IN Q3
—o| S32N Q=

:

‘—o R3N ;
i—o| SAN ;
:—o| RAN ;
QUADSRLATCH 4

74279 (Quad /S-/R Latch)

74279(S11N,S12N,R1N,S2N,R2N,S31N,
S32N,R3N,S4N,R4N,Q4,Q3,Q2,Q1)

Al

GND— all input pins
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74279 Function Table:

74279 Function Table

INPUTS OUTPUT | H = high level (steady state)
3N RN Q L = low level (steady state)
Q) = level of Q before the indicated input
H H Qo* conditions were established
L H H * This output level is pseudo stable.
H L L ** For latches with double S inputs:
L L H**

H = both SN inputs high
L = one or both SN inputs low

74279 Logic Schematic:

Reference Section

San w0z T oce
H H
S J 04
ND2
RN
S3IN ND3 ,r"";‘;;;:
L ]
S32N - H @3
ND2
AN
SN oz 77T _N_O(;F-;
i
Looooe- J 62
ND2
R2N
S14IN NAND3 :'“_"N;g;;
S12N : l’> :
------- s 01
ND2
RIN
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74280 (Parity Generator/Checker)

2-288

Name:

Declaration:

EPLDs:

Default Signal Levels:

-

74280

(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)

=maQmmgQw

ODD|—
EVEN |—,

C TTTTTTTTT

PA

...........................

RITY GEN 3

74280 (9-Bit Odd/Even Parity
Generator/Checker)

All

Function Table:

74280 Function Table

GND — all input pins

74280(A,B,C,D,E,F,G,H,|,LEVEN,ODD)

NUMBER OF INPUTS A OUTPUTS
THROUGH I THAT ARE
HIGH EVEN OoDD
0,2 4,6, 8 H L
1,3,5 /7,9 L H
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74280 Logic Schematic:
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74298 (Multiplexer)

oooooooooooooooooooooooooooo

! 74298
(GND)  —WRSL E
(GND) —] Al :
(GND)  — A2 :
(GND) Bl QA—
(GND) B2 QB |—
(GND)  —C1 QC —
(GND) —{C2 QD |—
(GND) D1 ;
(GND) —{D2 :
(GND) —CK :

----------------------------

Name: 74298 (Quad 2-Input Multiplexer With
Storage)
Declaration: 74298(WRSL,A1,A2,B1,B2,C1,C2,D1,D2,

CK,QD,QC,QB,QA)
EPLDs: All

Default Signal Levels: GND — all input pins
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74298 Function Table:

74298 Function Table

INPUTS

OUTPUTS

WRSL CK

A QB Q& Qb

L I
H I
X L

al bl cl d1
a2 b2 c2 d2

Qa0 ®Bo Qo Qpo

H = high level L = low level
X = don't care
" = transition from low to high
al, a2, bl, etc. = the level of
steady-state inputs at A1, A2,
B1, etc.

Q0 Qo Qco: QDo = the

level of Qa, OB, ectc.
entered on the most recent I

of the clock

74298 Logic Schematic:

Bi

[ BBUF

B2

C4

c2

D1

02

QA

F"‘p"'?
1
T on |
|
1} 1
R
Ceewdaa b4 m
r-_.P___1
] ]
T N Q) :
1 |
L
o =] oC
2 Ha— NORF,
P ]
+ on |
H
\ i
R
becwdao b4 m

Reference Section
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74373 (Latch)

2-292

\
.

o

74373
(GND) ~—{ D1 Q1 |~
(GND) +—{ D2 Q=
(GND) +—{ D3 Q3 |—
(GND)  — D4 Q4 —
(GND) — D5 Qs |—
(GND) —{ D6 Q6 —
(GND) &= D7 Q7 |—
(GND) D8 Q8 |
(GND) o OEIN :
(GND) +—G OEON [—

| OCTALDLATCH 8 |

Name: 74373 (Transparent Octal D-Type Latch With

Output Enable)

Declaration: 74373(D1,D2,D3,D4,D5,D06,D7,D8,0EIN,G,
OEON,Q8,Q7,Q6,Q5,Q4,Q3,Q2,Q1)

EPLDs: All
Default Signal Levels: GND — all input pins
Function Table:

74373 Function Table

INPUTS OUTPUTS H = high level (steady state)

L = low level (steady state)

OEON | X = don't care

Q = level of Q before the
indicated steady-state
input conditions were
established

OEIN G

P X T
O T X X
Ko XX| o
rol--R ol - o]
R Rl gl
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74373 Logic Schematic:

Reference Section

ai
@2
a3
D4 [NOT AND2
G NOR2
{ 94
DS NOT AND2
nor2 77
G 0R2 ; H
[ i
! 05
a6
Q7
Q8

OEIN 4{>’“§_ B OEON
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74374 (Register)

2-294

Name:

Declaration:

EPLDs:

Default Signal Levels:

Function Table:

(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)
(GND)

.........

cccccc

: 74374
—{ D1 Q1 —
— D2 Q2 —
— D3 Q3 —
— D4 Q4 —
— D5 QS —
— D6 Q6 |—
f— D7 Q7 |—
— D8 Q8 —
~—o| OEIN :
— cK OEON f—;
’

...........................

74374 (Octal D-Type Flip-Flop With Output
Enable)

74374(D1,D2,D3,D4,D5,D6,D7,D8,0EIN,
CK,OEON,Q8,Q7,Q6,Q5,Q4,Q3,Q2,Q1)

All

74374 Function Table

GND — all input pins

H = high level (steady state)

L = low level (steady state)
X = don't care

INPUTS OUTPUTS
cK | OEN D Q OEON
X L X X H
X H X X L
I X L L X
I X H H X
L X X Q| X

Qo = level of Q before the
indicated steady-state input
conditions were established
J = transition from low to high
level
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74374 Logic Schematic

a4

@2

@3

04

@5

96

67

t]:]

01

02

03

04

05

06

07

08

OEON

PNOT

OEIN
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74393 (COUNTER)

-

74393
QA
Q1B [—
(GND) = Al QiC—
(GND) +— A2 QID|—
(GND) —CLR1 QA—
(GND) —{ CLR2 Q2B|—
QCl—
QD
........ COUNTER 8
Name: 74393 (4-Bit Up Counter With Asynchronous
Clear)
Declaration: 74393(CLR1,CLR2,A1,A2,Q2D,Q2C,Q2B,
Q2A,Q1D,Q1C,Q1B,Q1A)
EPLDs: EP600, EP610, EP900, EP910, EP1800,
EPB1400

Default Signal Level: ~ GND — all input pins
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74393 Function Table:

Reference Section

74393 Function Table

INPUTS OUTPUT
COUNT

A CLR 1 Qp Qc B QA

X H L L L L
0 I L L L L L
1 I L L L L H
2 I L L L H L
3 I L L L H H
4 I L L H L L
5 I L L H L H
6 I L L H H L
7 I L L H H H
8 I L H L L L
9 I L H L L H
10 I L H L H L
11 I L H L H H
12 I L H H L L
13 I L H H L H
14 I L H H H L
15 I L H H H H

H = high level

L = low level

T = transition from low to high level
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74518 (Comparator)

;;;;;;;;;;;;;;;;;;;;;;;;;;;

Name: 74518 (8-Bit Identity Comparator)

Declaration: 74518(P0,Q0,P1,Q1,P2,Q2,P3,Q3,P4,
Q4,P5,Q5,P6,Q6,P7,Q7,GN,PQ)

EPLDs: EP600, EP610, EP900, EP910, EP1210,
EP1800, EPB1400

Default Signal Levels: GND — all input pins
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74518 Function Table:

74518 Function Table

INPUTS OUTPUT | H = high level

L = low level

DATA ENABLE P-Q X = don't care

P,Q GN

P=Q L H
P>Q L L
P<Q L L
X H L

74518 Logic Schematic:
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