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PREFACE

earlier book. Since the first edition was published quite a bit of
change has occurred in the industry. Many new chips and devices
have also been added.

' I \ his microprocessor data hand book is the third revised edition of our

This new edition has been compiled after looking carefully in to various
applications including personal computers, sophisticated instruments and
communication systems.

It will also serve as a good reference book for computer hardware Hobbyists,
Engineers and Educationists. It will help them identify all support chips
applicable to specific microprocessor circuitry.

The publishers are thankful to various manufacturers of these devices whose
datas have been used in this work.

The publishers are also grateful to Mr. A K. Jain who have been very helpful
in the compilation of this book.

Publishers
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TTL DATA
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DEVICE FUNCTION
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8 BIT CPUs
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DEVICE FUNCTION
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DEVICE NO. DEVICE FUNCTION

8 BIT CPUs
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DEVICE FUNCTION
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DEVICE FUNCTION
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Logic Products

7400, LS00, SO0
Gates

Quad Two-input NAND Gate
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7400 ans 8mA
74L800 9.5ns 1.6mA
74500 3ns 15mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Voc =5V £5%; Ta = 0°C to +70°C
Plastic DIP N7400N, N74LSOON, N74S00N
Plastic SO N74LS00D, N74S00D
FUNCTION TABLE NOTE:
For i g devices p to Military Specifications, see the Signetics Military Products
INPUTS OUTPUT Data Manual,
A B Y
N L " INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L H H PINS DESCRIPTION 74 748 74LS
: ';, ’: A B Inputs 1ut 1Sul 1Lsul
H = FIGH voltage Tovel - Y Output 10ul 10Sul 10LSul
L = LOW voitage level NOTE:
Where a 74 unit load (uf) is understood to be 40uA hy and - 1.6mA Jy., a 74S unit load (Sul) is 50uA Iy and
~2.0mA Iy, and 74LS unit load (LSul) is 20uA lyy and ~0.4mA Iy.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A -3 3
O ] vee i ) 2 = & p2
40 . .
2 1% 'j. ), Y e
& o i )
E@ [ig) m:D" v 8
8] s
[] 0| :
ano [7] 0l 12—4 Y 12
m@n—n . b1t
covme f—
19032008




Logic Products

74LS01
Gate

Quad Two-Input NAND Gate (Open Collector)
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74LS01 16ns 1.6mA
ORDERING CODE
COMMERCIAL RANGE
PACKAGES Voo = 5V £5%; T = 0°C to +70°C
Plastic DIP N74LSO1N
FUNCTION TABLE Plastic SO N74LS01D
NOTE:
INPUTS OUTPUT For i j garding devices p to Military see the Signetics Military Products
A B Y Data Manual.
t 'l_“ g INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
H L H PINS DESCRIPTION 74LS
H H L A B Inputs 1LSul
H = HIGH voltage level
L = LOW voltage level Y Output 10LSul
NOTE:
Where a 74LS unit load (LSul) is 20pA |y and -0.4mA ..
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
2|
P Y Tl & b1
o 4] Voc ajD_. _9 o
3 O =D =l
o o . )
E@ m| a0 . o
L] 5]
a
awo (7 g o e o op®
oo 18062108
Lsoseros.




7402, LS02, S02
Gates

Quad Two-Input NOR Gate
Product Specification

Logic Products

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7402 10ns 11mA
741502 10ns 2.2mA
74502 3.5ns 22mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vec =5V £5%; Tp =0°C to +70°C
Plastic DIP N7402N, N74LSO2N, N74S02N
Plastic SO N74LS02D, N74S02D
FUNCTION TABLE NOTE:
For i i garding devices pi to Military ificati see the Signetics Military Products
INPUTS OUTPUT Data Manual.
A B Y
L L " INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L H L PINS DESCRIPTION 74 748 74LS
H L L
H H L A, B Inputs 1ul 1Sul 1LSul
H = HIGH voltage level Y Output 10ul 10Sul 10LSul

L = LOW voitage level NOTE:

Where a 74 unit load (ul) is understood to be 40uA |y and - 1.6mA |, a 74S unit load (Sul) is S0pA Iy and
—-2.0mA I, and 74LS unit load (LSul) is 20pA Iy and -0.4mA | .

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

3
N A N1

A S -]

2 13 5

= (Sjj - ~ T

o o] R

40 A S g pe

6 9

owo [4] | na D-tn " N




Logic Products

7403, S03

Gates

Quad Two-Input NAND Gate (Open Collector)
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY . (TOTAL)
35ns (tpLw)
7403 88 (tpry) 8mA
5ns (tpcH)
74803 45ns (o) 13mA
ORDERING CODE
COMMERCIAL RANGE
PACKAGES Vee =5V £5%; To =0°C to +70°C
Plastic DIP N7403N, N74S03N
Plastic SO N74S03D
FUNCTION TABLE NOTE:
INPUTS OUTPUT For i ing devices p to Military see the Military Products
Data Manual.
A B Y
L L H INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
:_" ’: : PINS DESCRIPTION 74 748
H H L A B Inputs 1ul 1Sul
H=HIGH voitage level Y Output 10ut 10Sul
L = LOW voltage level NOTE:
Where a 74 unit load (ul) is understood to be 40uA Iy and - 1.6mA Iy, a 74S unit load (Sul) is 50uA by and
—-2.0mA Iy
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A & Q b3
0 ) vee =)
19 ok =D
E | 5@—
B [0} 102 Y N3
g@ g - o
ek = ::jD—Yn opr
CD0S4806 3052308
Lsos208




Logic Produ

cts

7404, LS04, S04
Inverters

Hex Inverter
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7404 10ns 12mA
74L.S04 9.5ns 2.4mA
74504 3ns 22mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Voo = 5V £5%; Ta = 0°C to +70°C
Plastic DIP N7404N, N74LS04N, N74S04N
Plastic SO N74LS04D, N74S04D
FUNCTION TABLE NOTE:
For i garding devices p to Military Specificatit see the Si ics Military Products
INPOT OUTPUT Data Manual.
A Y
L H INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
H L PINS DESCRIPTION 74 748 74LS
H =HIGH voltage level A Input 1ul 1Sul 1LSul
L = LOW voltage level
Y Output 10ul 10Sul 10LSul

PIN CONFIGURATION

NOTE:
Where a 74 unit load (ul) is understood to be 40uA |y and ~1.6mA Iy, a 74S unit load (Sul) is S0uA Iy and
—2.0mA Iy, and 74LS unit load (LSul) is 20pA Iy and —0.4mA 1.

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

aiciciciciole

L@ Lo L
ninin

(o] Te] to] T o] 2] el

O3S

A Y
‘—>°_’ _ 1 2
4> - ho
s—ﬂbo—"a -5 N6
Al Y 9 8
Q—DO—G
1 10
"—Abo—vﬂ) — P
13 SH
11— Y 12
Lsoaseos




Logic Products

FUNCTION TABLE

INPUT OUTPUT
A A\
L H
H L

H = HIGH voltage level
L = LOW voitage level

PIN CONFIGURATION

7405, LS05, S05
Inverters

Hex Inverter (Open Collector)
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)

7405 “ons (&S’ 12mA

74LS05 b :m 2.4mA

74505 :;‘:s“(”t:::) 20mA

ORDERING CODE

PACKAGES Voo = 5V £5%; To =0°C o +70°C
Plastic DIP N7405N, N74LSO5N, N74S05N
Plastic SO N74LS05D, N74S05D
Ceramic DIP
NOTE:
For i ion regarding devices d to Military Specifi see the Signetics Military Products
Data Manual.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 74 748 74LS
A Input 1ul 1Sul 1LSul
Y Output 10ul 10Sul 10LSul
NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and - 1.6mA I, a 74S unit load (Sul) is S50pA |y and
-2.0mA |y, and 74LS unit load (LSul) is 20pA Iy and —0.4mA |

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

A F FLE ELELE
la lg

e

FEEEEE

=Pt i N
s—2et4 3 O Pt
s—2DoYe _) obe
—4>. 1, 9 o bt
1o Y1 - o P
—APe ¥z - op¥




Logic Products

7406, 07
Inverter/Buffer/Drivers

'06 Hex Inverter Buffer/Driver (Open Collector)
'07 Hex Buffer/Driver (Open Collector)
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
10ns (tpLH)
7406 1508 (o) 31mA
6ns (tpLH)
7407 2005 (tpra) 25mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vec =5V $5%; To =0°C to +70°C
Plastic DIP N7406N, N7407N
Plastic SO N7406D, N7407D
FUNCTION TABLE NOTE:
. . For i g devices p Mili the Sig Military Products
had o7 D(:m Manual, eices 1o Mty e e
INPUT |OUTPUT | INPUT |OUTPUT
A Y A Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
H L H H PINS DESCRIPTION 74
L H L L A Input 1ul
e e v v
NOTE:
Where a 74 unit load (ul) is understood to be 40uA Iy and —1.6mA I
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
'06 '07 '06 '07
0] [14] Vec
EE
oy S
'08 E E Al y ) —AVL 2
oy @ e 5ok 5ol
=] %] ,_D,_‘ Y :—D—A L ]
ano 7} o] ) 3 ok oy X1
oo | | sADote DT S obs 4 o}
Ej 4] Vec L "ol —2P—s 9 ops — ol
T || b | | e ol
o = ﬂ@ |:—A>°—Luz u_AD_L'z 3 3 12 2 Q =
E E 18052908 LS053008
Ej ﬁz} 15052508 15052008
ano (7} 7]




Logic Products

7408, LS08, S08
Gates

Quad Two-Input AND Gate
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
LAY (TOTAL)
7408 16ns 16mA
74L508 9ns 3.4mA
74508 Sns 25mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vec = 5V £5%; Ta = 0°C to +70°C
Plastic DIP N7408N, N74LS08N, N74S08N
Plastic SO N74LS08N, N74S08N
FUNCTION TABLE NOTE:
For i i ing devices p to Military ificati see the Signetics Military Products
INPUTS OUTPUT Data Manual.
A i M INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L L L
L H L PINS DESCRIPTION 74 74S 74LS
H L L A B Inputs 1ul 1Sut 1LSul
H H H
Y Output 10ul 10Sul 10LSul
H = HIGH voitage level
L = LOW voitage level NOTE:
Where a 74 unit load (ul) is understood to be 40uA I and -1.6mA i, & 74S unit load (Sul) is S50uA iy and
—20mA K, and 74LS unit load (LSul) is 20pA iy and —0.4mA .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A X & 3
€3 [¥]vee ; B Y3 2 —
E@ E A$_ :
E &E : * * ¢ —_5' }
- - s:D_ — [
E :‘B 104 Y 3 8
THE D~ '
ano (7] s 124 12
Qg n"_‘,D_V." =] v
CDO43506 (8034108




Logic Prcducts

74LS09
Gates

Quad Two-Input AND Gate (Open Collector)
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
741809 23ns 43
ORDERING CODE
COMMERCIAL RANGE
PACKAGES Voc = 5V £5%; Ta = 0°C to +70°C
Plastic DIP N74LS09N
NOTE:
For i ion regarding devices pi to Military ions, see the Si Military Products
Data Manual.
FUNCTION TABLE INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
INPUTS OUTPUT PINS DESCRIPTION 74LS
A B Y A B Inputs 1LSul
L L L Y Output 10LSul
L H L
H L L NOTE:
Where 74LS unit load (LSul) is 20pA |y and —0.4mA ..
H H H
H = HIGH voltage level
L = LOW voltage level
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A 3
1 [\ vee ‘:I’ > Y3 2 & ¢
6 %) : .
& @E — Yo r s
=] m| 53 -
] 0] 10— ¥ . ]
E] %) tjD—' L
anp [7 [e] A 12
A Dl ]
Coosstos 18063105 J
15083208




Logic Products

7410, 7411, LS10, LS11,

510, S11

Gates

Triple Three-Input NAND ('10), AND ('11) Gates

Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7410 9ns 6mA
74L810 10ns 1.2mA
74810 3ns 12mA
7411 10ns 11mA
74L811 9ns 2.6mA
74811 Sns 19mA

FUNCTION TABLE

INPUTS

OUTPUTS

Y('10)

Y(11)

ORDERING CODE

IIXIIrrre|>»
IIrrIIrr
IrIrIrIc|O
rFrIIXIIIIXI
Ircrecerrr

H = HIGH voitage level
L = LOW voltage level

PIN CONFIGURATION

PACKAGES Voo = 5V £5%; TAZO0°C to +70°C
Plastic DIP '10 N7410N, N74LS10N, N74S10N
11 N7411N, N74LS11N, N74S11N
Plastic SO '10 N74LS10D, N74S10D
Plastic SO '11 N74LS11D, N74S11D
NOTE:
For i g devices p to Military Specifi see the Signetics Military Products
Data Manual.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 74 74S 74LS
A-C Inputs tul 1Sul 1LSul
Y Output 10ul 10Sul 10LSul

NOTE:

Whera a 74 unit load (ul) is understood to be 40uA Iy and —1.6mA I, a 74S unit load (Sul) is 50uA Iy and
~20mA f, and 74LS unit load (LSul) is 204A Iy and -0.4mA Iy..

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

10, '11

] [%]vec

ok

3] 2]

o o)

] =

] 0
MDE [}

'10 11 ‘10 "1
1 1
A A
N 1 2 12 2] 12
8| Y 12
2—3 1 22 Y12 T & v &
13 1<
3 3
A A 3
3 3 4 s n le
8 Ye 2 Le j = |
c ¢
s s
9 9)
o4 A 10| O 10) 0
19—2 Ya 8 Yo 1 )
1S c
15034308 15036408 8034208 LS008305
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54/7412

TRIPLE 3-INPUT NAND GATE
(With Open-Collector Outpu?

CONNECTION DIAGRAM
PINOUT A

1 = 14] vee
2 : 13]
G 12]
@ ]
ORDERING CODE: See Section 9 Gl m|
PIN COMMERCIAL GRADE MILITARY GRADE PKG [E 9
PKGS Voe = +5.0 V +5%, Vce = +5.0 V £10%, anp 7] 3
OUT| 1a-0°C10+70°C | Ta=-s5°Cto +13s°c | TYPE
Plastic
DIP (P) A |(7412PC 9A
Ceramic
DIP (D) A |7412DC 5412DM 6A
F "(';:"" A |7412FC 5412FM 3l
INPUT LOADING/FAN-OUT: See Section 3 for U.L. definitions
54/74 (U.L.)
PINS HIGH/LOW
Inputs 1.0/1.0
Outputs oc**/10
DC AND AC CHARACTERISTICS: See Section 3*
SYMBOL PARAMETER - audd UNITS CONDITIONS
Min Max
lecn Power Supply Current 6.0 mA Vin = Gnd Vce = Max
lceL 16.5 ViNn = Open
tPLH . 45 . 5 A
PhL Propagation Delay 15 ns Figs. 3-2, 3-4

*DC limits apply over operating temperature range; AC limits apply at Ta = +25°C and Vcc = +50 V.
**OC — Open Collector
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Logic Products

DESCRIPTION

The '13 contains two 4-input NAND
gates which accept standard TTL input
signals and provide standard TTL output
levels. They are capable of transforming
slowly changing input signals into sharp-
ly defined, jitter-free output signals. In
addition, they have greater noise margin
than conventional NAND gates.

Each circuit contains a 4-input Schmitt
trigger followed by a Darlington level
shifter and a phase splitter driving a TTL
totem-pole output. The Schmitt trigger
uses positive feedback to effectively
speed-up slow input transitions, and pro-
vide different input threshold voltages
for positive and negative-going transi-
tions. This hysteresis between the posi-
tive-going and negative-going input
threshold (typically 800mV) is deter-
mined by resistor ratios and is essential-
ly insensitive to temperature and supply
voltage variations. As long as three in-
puts remain at a more positive voltage
than Vi4+ max, the gate will respond in the
transitions of the other input as shown in
Waveform 1.

7413, LS13

Gates

Dual 4-Input NAND Schmitt Trigger
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7413 17ns 17mA
741813 17ns 3.5mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vee = 5V £5%; Ta = 0°C to +70°C
Plastic DIP N7413N, N74LS13N
NOTE:
For i i garding devices p to Military Specifications, see the Signetics Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74LS
All Inputs 1ul 1LSul
Y Output 10ul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA |y and -1.6mA Iy, and 74LS unit load (LSul) is

20pA Iy and -0.4mA .

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

Gl E Vee 1A
] E] 2 : Yo
G ) =
G o *
s [w] ° :
o o

anNo [T <] 13—2




Logic Products

DESCRIPTION

The '14 contains six logic inverters
which accept standard TTL input signals
and provide standard TTL output levels.
They are capable of transforming slowly
changing input signals into sharply de-
fined, jitter-free output signals. In addi-
tion, they have greater noise margin
than conventional inverters.

Each circuit contains a Schmitt trigger
followed by a Darlington level shifter and
a phase splitter driving a TTL totem-pole
output. The Schmitt trigger uses positive
feedback to effectively speed-up slow
input transition, and provide different
input threshold voltages for positive and
negative-going transitions. This hystere-
sis between the positive-going and ne-
gative-going input thresholds (typically
800mV) is determined internally by resis-
tor ratios and is essentially insensitive to
temperature and supply voltage varia-
tions.

7414, LS14
Schmitt Triggers

Hex Inverter Schmitt Trigger
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7414 15ns 31mA
74LS14 15ns 10mA

ORDERING CODE

PACKAGES Voo =V £5%; Ta=0°C to +70°C
Plastic DIP N7414N, N74LS14N
Plastic SO N74LS14D
NOTE:
For i devices p to Military see the Si Military Products
Data Manual.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 74 74LS
A Inputs 1ul 1LSul
Y Output 10ul 10LSul
NOTE:

Where a 74 unit load (ul) is understood to be 40uA i)y and ~1.6mA I, and 74LS unit load (LSul) is
20pA hy and -0.4mA Iy

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

. Ab Y, I L 2
et .
s—Apot e S s
° AB Y o o NS

1]
n—‘-bo'—to Ao P

o b 12
u—bo—“ Y 12
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54S/74S815
54LS/74LS15

TRIPLE 3-INPUT AND GATE
(With Open-Collector Outputs)

CONNECTION DIAGRAM
PINOUT A

'ORDERING CODE: See Section 9 0 4] vee
COMMERCIAL GRADE| MILITARY GRADE = ]
PIN PKG o -
PKGS Ve = +50 V 5%, | Vo = +50 V £10%,
OUT| 1, °- 0°C to +70°C |Ta = -55°C to +125°C | TP E 10 7]
Plastic E 1_2]
ey A [74S15PC, 74LS15PC 9A - =
Corame | A [r4s150C, 7aLS15DC s15DM, s4Ls1spM | ea | °No[D :
F'tg"" A |74s15FC, 74LS15FC Js4s15m, 54LS15FM 3l
INPUT LOADING/FAN-OUT: See Section 3 for U.L. definitions
PINS 54/748 (UL 54/74L8 (UL)
HIGH/LOW HIGH/LOW
inputs 1.25/1.25 0.5/0.25
Outputs 0C*/12.5 0C**/5.0
25)
DC AND AC CHARACTERISTICS: See Section 3°
SYMBOL PARAMETER S4/T4S  SA/TALS | ynirs CONDITIONS
Min Max Min Max
IccH Power Supply 195 3.6 mA ViNn = Open Vee = Max
lccu Current 42 6.6 ViIN = Gnd
tPLH . 8.5 20 . .
tPHL Proplantlon Delay 20 15 ns Figs. 3-2, 3-5

*DC limits apply over operating temperature range; AC limits apply at Ta = +25°C and Vcc = +50 V.

**OC—Open Collector
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Logic Products

7416, 17
Inverter/Buffer/Drivers

'16 Hex Inverter Buffer/Driver (Open Collector)
'17 Hex Buffer/Driver (Open Collector)
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
10ns (tp)
7416 1508 o) 3imA
6ns (tpLn)
7417 20ns (t:u 0 25mA
ORDERING CODE
COMMERCIAL RANGE
PACKAGES Voc = 5V £5%; To=0°C to +70°C
Plastic DIP N7416N, N7417N
Plastic SO N7417D
FUNCTION TABLE NOTE:
16 7 For i garding devices p to Military see the Signetics Military Products
j Data Manual.
INPUT |[OUTPUT| INPUT |OUTPUT
A v A Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L " L L PINS DESCRIPTION 74
H L H H A Input 1ul
1 e v O o
- voltage level prey
A 74 unit load (ul) is understood 1o be 40A Iy and —1.6mA I,
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
16 "7 16 "7
KR 4] Vee
TV B
e 7] Ay
16 - j EE 1—‘>o_lz 1—>—z , \
Ej D) A ¥ Ay Y __‘f >opt — > Qo
g Ve P T ok o ol
ano [ oy s _ADO_V. S_AD_VG | ohe 5 py X
o avee | | —2Dete D || oL o o o
"7 Ej g n—‘bo—"‘o 11—‘>—'1o Ll O pY - o
3 12
13| 12
] ] A 134 Y12 - o p¥ 1 o
Gy TR || b i B
anp [7] ﬁ1]
CO0S8008
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Logic Products

FUNCTION TABLE

7420, 7424, LS20, LS21,

S20

Gates

Dual Four-Input NAND ('20) AND ('21) Gate
Product Specification

INPUTS OUTPUTS
A|B D | Y(20) | Y(21)
L x| x]|x H L
X | L] x|x H L
X [ x|L]|x H L
X | x| x|t H L
H|H|H|H L H

H = HIGH voltage level
L = LOW voltage level
X =Don't care

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7420 10ns 8mA
74LS20 10ns 0.8mA
74S20 3ns 8mA
7421 12ns 8mA
74L821 9ns 1.7mA
ORDERING CODE
COMMERCIAL RANGE
PACKAGES Vee = 5V £5%; Ta =0°C to +70°C
,Pz'gs"" pIP N7420N, N74LS20N, N74S20N
‘21 N7421N, N74LS21N
Plastic SO N74LS20D, N74S20D, N74LS21D
NOTE:
For i i garding devices p to Military see the Signetics Military Products
Data Manual.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 74 748 74LS
A-D Inputs 1ul 1Sul 1LSul
Y Output 10ul 10Sul 10LSul
NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and —1.6mA Iy, a 74S unit load (Sul) is S0uA Iy and
—2.0mA Iy, and 74LS unit load (LSul) is 20uA Iy and —0.4mA I

PIN CONFIGURATION

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

'20, '21

0 1a] Voc

o] B

o &)

0 7

), |-

] %]
ano [T} 5]

'20, '21
=
2 Y
6
4—C
50
W
10 Y
12— s
O]

13
15035005

120, '21
1
2
A & 6
5
=
29 N
12 ~.4
—
L
Lsosssas




Logic Products

7425
Gate

Dual Four-Input NOR Gate With Strobe
Product Specification

FUNCTION TABLE TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
INPUTS OUTPUT
7425 9ns 9mA
A B|C|D |G Y
X X [ X XL H ORDERING CODE
H X X X H L
X H X X H L COMMERCIAL RANGE
X X H X H L PACKAGES Ve =5V #5%; Ta =0°C to +70°C
X | X | X | HH L Plastic DIP N7425N
L L L L H H
NOTE:
H = HIGH voltage level For i garding devices p to Military see the Si Military Products
L = LOW voltage level Data Manual,
X =Don't care
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
LOGIC DIAGRAM PINS DESCRIPTION 74
A A-D inputs 1ul
G Input 4ul
[}
OUTPUT Y Output 10ul
c v NOTE:
Where a 74 unit load (ul) is understood to be 40uA |y and —1.6mA I
[}
G
Lovzr40s
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
3
o[d [14] vee s
c@ [3] o 4 Yo
e 7] ¢ :
8 [4] V)6
NG (75 o 3
Y E 9| A s
10 L
GND [7] 8]y 12
13
S Lsosos




Logic Products

7426, LS26
Gates

Quad Two-Input NAND Gate (Open Collector)
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7426 14ns 8mA
741526 16ns 1.6mA
ORDERING CODE
COMMERCIAL RANGE
PACKAGES Veo =5V £5%; To=0°C to +70°C
Plastic DIP N7426N, N74LS26N
Plastic SO N74LS26D
NOTE:
For i ing devices p to Military see the Si Military Products
FUNCTION TABLE Data Manual.
INPUTS OUTPUT | INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
A
B Y PINS DESCRIPTION 74 74LS
H
:_' h H AB Inputs 1ul 1LSul
H L H Y Output 10ul 10LSul
H H L NOTE:
H = HIGH voltage level Where a 74 unit load (ul) is understood to be 40u Iy and —-1.6mA I and a 74LS unit load (LSul)
L = LOW voltage level is 20pA Iy and -0.4mA Iy
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A -1 3 '
g 0 vec [ = &
] [13) o
AC - e
& (Ll s \
E@ E s : s s -t
I >°—- 9|
E @E 9 ‘
anp 7] s 124 . 12
o “:Dmin ‘a 11
Coouzs LS033008
15032908
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Logic Products

FUNCTION TABLE

INPUTS OUTPUT
A B Cc Y
L L L H
X X H L
X H X L
H X X L

PIN CONFIGURATION

7427, LS27
Gates

Triple Three-Input NOR Gate
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)

7427 9ns 13mA

74L827 10ns 2.7mA

ORDERING CODE

PACKAGES Voo =6V 16%; Ta =06 1o $70°
Plastic DIP N7427N, N74LS27N
Plastic SO N74LS27D
NOTE:
For i garding devices to Military ificati see the Sig Military Products
Data Manual.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 74 74LS
A-C Inputs 1ul 1LSul
Y Output 10ul 10LSul
NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and ~1.6mA Iy, a 74LS unit load (LSul) is
20pA Iy and -0.4mA Iy..

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

4] vee
=
o)
]
o]
GND|[?

=iciaicizicic




Logic Products

7428
Buffer

Quad Two-Input NOR Buffer
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7428 7ns 23mA
ORDERING CODE
COMMERCIAL RANGE
PACKAGES Vee =5V £5%; Tp=0°C to +70°C
Plastic DIP N7428N
NOTE:
For information regarding devices p to Military S see the Sig Military Products
Data Manual.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
FUNCTION TABLE
- PINS DESCRIPTION 74
INPUTS OUTPUT
A B Inputs 1ul
A B Y
Y Output 30ul
L L W vome
H L L Where a 74 unit load {ul) is understood to be 40uA Iy and —1.6mA I
H H L
H =HIGH voltage level
L = LOW voltage level
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
3
A 21 1
o D vec 2D e
A XJ
G @E N ai o-ta L]
M )
o ] .
A -
E@ (0! : a[ YL 10 9 =
E &E 9 B
1A 1
ano (7] o . 2:Do—1 13 " ri‘a
CDosta08 _‘I
Lsaaz00s

15053005
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Logic Products

7430, LS30
Gates

Eight-input NAND Gate
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)

7430 1ins 2mA

74LS30 11ns 0.5mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vec = 5V £5%; Ta = 0°C to +70°C
Plastic DIP N7430N, N74LS30N
Plastic SO N74LS30D
NOTE:
FUNCTION TABLE For i garding devices pi to Military Specificati see the Signetics Military Products
INPUTS OUTPUT | Data Manual.
A|B|C|D|E|F|GH Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
Lix|x|xpx)xpxpx) H PINS DESCRIPTION 74 74LS
X|L[X[X|X[X]|X]|X H
X|X|L|[X|X[X|X]|X H A-H Inputs 1ul 1LSul
X XPX LX) X|X]|X H Y Output 10ul 10LSul
X|X[X[X|L{X|X]|X H
X[X|X|x[x|L|x]|x H NOTE: ) )
x| x| x| x[x|x|oLl|x H YVhele a 74 unit load (ul) is understood to be 40uA Iy and -1.6mA I, and a 74LS unit load (LSul)
xIxIxIx!x|x!Ix|L H is 20uA |y and -0.4mA Iy
HIH{H|H|H|H|HIH L
H =HIGH voltage level
L = LOW voitage level
X =Don't care
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1 &
3 3] Vee A o
2 [3) ; L 3
= 7] < .
] m) ; 3 A -
Em 1] s—5 o
&} 5] T 1
12
ano (7} ol Ls0s3908. 12
CO055508
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Logic Products

7432, LS32, S32
Gates

Quad Two-Input OR Gate
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)

7432 12ns 19mA

741832 14ns 4.0mA

74832 4ns 28mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Ve = 5V £5%; Ta = 0°C to +70°C
Plastic DIP N7432N, N74LS32N, N74S32N
Plastic SO - 14 N74LS32D, N74S32D
FUNCTION TABLE NOTE:
For i i g g devices to Military ificati see the Signetics Military Products
INPUTS OUTPUT Data Manual.
A B M INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L L L
L " H PINS DESCRIPTION 74 748 74LS
H L H A B Inputs 1ul 1Sul 1LSul
H H H
Y Output 10ul 10Sul 10LSul
H = HIGH voltage level
NOTE:

L = LOW voltage level

Where a 74 unit load (ul) is understood to be 40uA Iy and —1.6mA I, and a 74S unit load (Sul) is
50pA Iy and -2.0mA I, and a 74LS unit load (LSul) is 20uA Iy and -0.4mA Iy

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1]
A > 3
5 74 vee 1 :D. Y, 2 2 —
E@ E 2 2
A
CmAC S {
L]
9 Ot LD =
R w3 =
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Logic Products

FUNCTION TABLE

7433, LS33
Buffers

Quad Two-input NOR Buffer (Open Collector)
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7433 11ns 23mA
741833 19ns 4mA
ORDERING CODE
COMMERCIAL RANGE
PACKAGES Voo =5V £5%; Ta =0°C to +70°C
Plastic DIP N7433N, N74LS33N
NOTE:
For i ion regarding devices p to Military see the Signetics Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

INPUTS OUTPUT
PINS DESCRIPTION 74 74LS
A B Y
A B Inputs 1ul 1LSul
L L H
L H L Y Output 30ul 10LSul
H L L NOTE:
H H L Where a 74 unit load (ul) is understood to be 40uA Iy and - 1.6mA Iy, a 74LS unit load (LSul) is 20pA Iy and
H = HIGH voltage level ~OAmA b
L =LOW voltage level
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A
[ [4]vee :ED“—Y 1
E @ = A
] [z] b al YL o
6
oy 7]
A,
5 m| 8 Y
E@ @3 o[ Dt
A
ano (7} ! ar ) 220

0055605
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7437, LS37, S37
Buffers

Quad Two-Input NAND Buffer
Product Specification

Logic Products

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)

7437 11ins 22mA

741837 12ns 3.5mA

74837 4ns 33mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vec = 5V £5%; Ta = 0°C to +70°C
Plastic DIP N7437N, N74LS37N, N74S37N
Plastic SO N74S37D
FUNCTION TABLE NOTE:
For i i garding devices pl to Mititary ifications, see the Signetics Military Products
INPUTS OUTPUT Data Manual.
A B M INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L L H
L H H PINS DESCRIPTION 74 748 74LS
H L H A B Inputs 1ul 2Sul 1LSul
H H L
Y Output 30ul 30Sul 30LSul
H = HIGH voltage level

L = LOW voltage level NOTE:
Where a 74 unit load (ul) is understood to be 40uA |4 and - 1.6mA Iy, a 74S unit load (Sul) is 50uA |y and
-2.0mA |, and 74LS unit load (LSul) is 20pA |jy and -0.4mA .

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
O [ vee ;::D»—"a 2
=0 iz e 4 ke
& ) ‘::D—e )

0 g1 =D 1 b
el = b B2l o =
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7438, LS38, S38
Buffers

Quad Two-input NAND Buffers (Open Collectors)
Product Specification

Logic Products

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)

7438 13ns 28mA

74LS38 19ns 3.5mA

74838 6.5ns 33mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vee =5V £5%; Tp=0°C to +70°C
Plastic DIP N7438N, N74LS38N, N74S38N
Piastic SO N74S38D, N74LS38D
FUNCTION TABLE NOTE:
- For ion regarding devices prt to Military Sp see the Si Military Prod
INPUTS OUTPUT Data Manual.
A B M INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L L H
L H H PINS DESCRIPTION 74 748 74LS
H L H A B Inputs 1ul 2Sul 1LSul
H H L
Y Output 30ul 30Sul 30LSul
H = HIGH voltage level
L =LOW voltage ievel NOTE: )
Where a 74 unit load (ul) is understood to be 40uA lyy and - 1.6mA Iy, a 74S unit load (Sul) is 50uA ly and
~2.0mA i), and 74LS unit load (LSul) is 20¢A Iy and -0.4mA |
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1
- &>o
A
0 [ vee ST 2 -
E@ E 4
1 OF =D =l
s
E k3
A 10)
0 55 =D ] o
[ *
cnné s 124 Y 12
= ,3__;D"" n 13 o B
coouzos
(5038508
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Logic Products

FUNCTION TABLE

7439
Buffer

Quad Two-Input NAND Buffer (Open Collector)
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
4.5mA {lcch)
7439 11ns 30mA (loo))
ORDERING CODE
COMMERCIAL RANGE
PACKAGES Vee =5V £5%; Ta =0°C to +70°C
Plastic DIP N7439N
NOTE:
For i ion regarding devices pr to Military see the Signetics Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

INPUTS OUTPUT PINS DESCRIPTION 74
A 8 Y A B Inputs 1ul
L L H Y Output 30ul
. K =
H H L A 74 unit load (ul) is understood to be 40uA |y and —1.6mA ly.
H = HIGH voltage level
L = LOW voltage level
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
2 A A oaD 1
O 4] vee Q:ED"J‘ s F_
B ) R : )
= [ s I X s t
o o
A 8
E@ o > Bl >°_v 10 s 10
9
= @E ’ ]
A
Gno( 7 8 1 Y 1
u I 12313"_‘3 12 =
CDo7e00s 15052108 ]
Lsosasos
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Logic Products

7440, LS40, S40
Buffers

Dual Four-Input NAND Buffer
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)

7440 11ns 11mA

74LS40 12ns 1.8mA

74840 6ns 18mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vec =5V £5%; To =0°C to +70°C
Plastic DIP N7440N, N74LS40N, N74S40N
NOTE:
For i g devices pl to Military Specifi , see the Signetics Military Products
FUNCTION TABLE Data Manual.
INPUTS OUTPUT | INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
A B C D Y
PINS DESCRIPTION 74 748 74LS
L X X X H
X L X X H A-D Inputs 1ul 2Sul 1LSul
X X L X H Y Output 30ul 30Sul 30LSul
AN
Where a 74 unit load (ul) is understood to be 40uA 1)y and - 1.6mA I, a 74S unit load (Sul) is 50uA |y and
H = HIGH voltage level -2.0mA |, and a 74LS unit load (LSul) is 20uA Iy and ~0.4mA Iy.
L = LOW voltage level
X =Don't care
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
- &p
A [ (4] vee 1A 2
N W] o 22 Yo _4 =
N [3] (7] ¢ : D) 5
c [} 1) NC
o [5] [w] 8 92 =l
v [ [7] A 10—2 Yq 2o
12—% 12 X
GND [7] v 13— -
CD044308. Ls0aseos =
Ls0as708
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Logic Products

7442, 1542
Decoders

BCD-To-Decimal Decoder (1-of-10)
Product Specification

FEATURES TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
* M y ve outp DELAY (TOTAL)
e 1-0f-8 demultiplexing ability 7442 15ns 28mA
® Outputs disabled for input cod:
above nine 741842 18ns 7mA
ORDERING CODE
DESCRIPTION
The '42 decoder accepts four active PACKAGES COMMERCIAL RANGE
HIGH BCD inputs and provides 10 mutu- Ve =5V £5%; Ta=0°C to +70°C
ally exclusive active LOW outputs, as Plastic DIP N7442N, N74LS42N
shown by logic symbol or diagram. The "
! ™~ . 4
active LOW outputs facilitate addressing Plastic SO N741854D
other MSI units with active LOW input NOTE: ) - o
enables. For devices p to Military see the Sigl Military Products
. Data Manual.

The logic design of the '42 ensures that
ali outputs are HIGH when binary codes
greater than nine are applied to the
inputs.

The most significant input, A, produces
a useful inhibit function when the '42 is
used as a 1-of-8 decoder. The Az input
can also be used as the Data input in an
8-output demultiplexer application.

PIN CONFIGURATION

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 748 |
Ag-Az Inputs 1ul 1LSul |
0-9 Outputs 10ul 10LSul ‘

NOTE:

Where a 74 unit ioad (ul) is understood to be 40uA Iy and - 1.6mA Iy and a 74LS unit load (LSul) is 20uA Iy

and -0.4mA .

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

o] €] vee
iG] o
HEx mps
3[4 [3] 4,
i[5 [12]
g0 mf
Ha mp
ano[2] 9]7

15 1 13 12

| | l |

Ao Ay A2 A3
6 1 2 3 4 5 6 7 8 9
YYyYyyyvyvvvy
1 2 3 4 5 6 7 9 10 1

15054508

Veg =Pin 16
GND = Pin 8

BCD/DEC
AL3

(4424 aA 44

-
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Logic Products

FEATURES

e 80mA output sink capability

e 30V output breakdown voitage

o |deally suited as lamp or
solenoid driver

e See '42 for standard TTL output
version

e See '145 for ''LS" version

DESCRIPTION

The '45 decoder accepts BCD inputs on
the Ag to Az address lines and generates
10 mutually exclusive active LOW out-
puts. When an input code greater than
9" is applied, all outputs are off. This
device can therefore be used as a 1-of-8
decoder with Az used as an active LOW
enable.

The '45 can sink 20mA while maintain-
ing the standardized guaranteed output
LOW voltage (Vo) of 0.4V, but it can
sink up to 80mA with a guaranteed Vo
of less than 0.9V.

The '45 features an output breakdown
voltage of 30V and is ideally suited as a
lamp or solenoid driver.

7445
Decoder/Driver

BCD-To-Decimal Decoder/Driver (Open Collector)
Product Specification

TYPE MAX lo, TYPICAL ?g:kt)cunnsm
| 7ass 80mA 43mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Voc = 5V £5%; Ta = 0°C to +70°C
Plastic DIP N7445N

NOTE:
For i i garding devices pr d to Military ificati see the Signetics Military Prod-
ucts Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74
Ao-As Inputs 1ul
0-9 Outputs 12.5ul

NOTE:
A 74 unit load (ul) is understood to be 40uA Iy and -1.6mA ..

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
15 14 13 12 T
o &) vee | | | | 15 00
i [5] &g Ao A A2 A3 ; &
HES <1 A4 11, ag
3[E] [13] A, o
iE] [12] Ay 81, :g
f E - i 0 1 2 3 4 5 6 7 8 9 70
s 10]3 8O
o] S IBESRS0 AR L S

Vee =Pin 16

GND = Pin 8
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BCD TO 7-SEGMENT DECODER/DRIVER

DESCRIPTION — The '46A, '47A and 'LS47 accept four lines of BCD (8421)
input data, generate their complements internally and decode the data with
seven AND/OR gates having open-collector autputs to drive indicator seg-
ments directly. Each segment output is guaranteed to sink 40 mA (24 mA for
the 'LS47) in the ON (LOW) state and withstand 15 V (30 V for the '46A) in the
OFF (HIGH) state with a maximum leakage current of 250 uA. Auxiliary inputs
provide blanking, lamp test and cascadable zero-suppression fuctions. Also

54/T446A ¢ 54/7447A

54LS/74LS47

see the 'LS247 data sheet.

® OPEN-COLLECTOR OUTPUTS
® DRIVE INDICATOR SEGMENTS DIRECTLY
® CASCADABLE ZERO-SUPPRESSION CAPABILITY

CONNECTION DIAGRAM

PINOUT A

ME T~ EVcc
Az [15)7
o[ @p
BI/RBO 1] [13]7
g [12]5
A [6] mg
ME [10]d
GND [& g

LOGIC SYMBOL

® LAMP TEST INPUT 'i 1| T tli i 5
Ao A1 A2 A3 LT RBI
ORDERING CODE: See Section 9
PIN COMMERCIAL GRADE MILITARY GRADE PKG e d et :Blg
PKGS Vce = +5.0 V £5%, Veec = +5.0 V £10%,
OUT| 1 -0°Cto+70°C | Ta=-55Cto+12s°Cc | "YPE| YT TTT77 T
Plastic A | 7448APC, 74a7APC o8 13121110 5 15 14 4
DIP (P) 74LS47PC
Vcec = Pin 16
Ceramic | , [7446ADC, 7447ADC 5446ADM, 5447ADM 8 GND = Pin 8
DIP)D) 74L.S47DC 54L.S47DM
Flatpak A 7446AFC, 7447AFC 5446AFM, 5447AFM aL
(3] 74LS47FC 54LS47FM
INPUT LOADING/FAN-OUT: See Section 3 for U.L. definitions
54/74 (U.L.) 54/74LS (U.L.)
PIN NAMES DESCRIPTION HIGH/LOW HIGH/LOW
Ao—Aa BCD Inputs 1.0/1.0 0.5/0.25
RBI Ripple Blanking Input (Active LOW) 1.0/1.0 0.5/0.25
T Lamp Test Input (Active LOW) 1.0/1.0 0.5/0.25
BI/RBO Blanking Input (Active LOW) or -/12.5 -/0.75
Ripple Blanking Output (Active LOW) 5.0/5.0 1.25/2.0
(1.0
a—g Segment Outputs (Active LOW) 0C*/25 ocC*/15
(7.5

*OC— Open Collector
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FUNCTIONAL DESCRIPTION — The'46A, '47A and 'LS47 decode the input data in the pattern indicated in the
Truth Table and the sagment identification illustration. If the input data is decimal zero,a LOW W signalapplied to
the RBI blanks the display and causes a multidigit display. For example, by grounding the RBI of the highest
order decoder and connecting its BI/RBO to RBI of the next lowest order decoder, etc.; eadmg zeros will be
suppressed. Similarly, by grounding RB! of the lowest order decoder and connecting its BI/RBO to RBI of the
next highest order decoder, etc., trailing zeros will be suppressed. Leading and trailing zeros can be suppressed
simultaneously by using external gates, ie: by driving RBI of an intermediate decoder from an OR gate whose
inputs are BI/RBO of the next highest and lowest order decoders. BI/RBO also serves as an unconditional
blanking input. The internal NAND gate that generates the RBO signal has a resistive pull-up, as opposedtoa
totem pole, and thus BI/RBO can be forced LOW by enternai means, using wired-collector logic. ALOW signal
thus apptlied to BI/RBO turns off all segment outputs. This blanking feature can be used to control display
intensity by varying the duty cycte of the blanking signal. A LOW signal applied to LT turns on all segment
outputs, provided that BI/RBO is not forced LOW.

LOGIC DIAGRAM

RIPPLE-BLANKING
INPUT

BLANKING INPUT OR INPUT

LAMP-TEST RIPPLE-BLANKING
INPUT ouTPUY Ax A

=L
3

Yl

d

.

OuTPUT

NUMERICAL DESIGNATIONS — RESULTANT DISPLAYS
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TRUTH TABLE

INPUTS | OUTPUTS

DECIMAL

orR |_ __ o
FUNCTION| T RBI As A2 A1 Ao BIRBO @ © ¢ d e T 3 NOTE

o |H[HJu v v v v Ju L U L L L H 1

1 Hlx [ L L Hl] H |H L L R H H H 1

2 |H|lx |t v H Ll v L L HiUe L H L

3 Iu|lx | L HH|] H JU L L L KHHL

4 |Hlx v H L L] H |H L L HHLLL

5 [H]lx |t WL H] H LU HL LKL L

6 [Hl{x |t W R L] H |JHHL UL L L L

7 [Wlx |t HHH|] H L L L HHHH

8 [Hflx |H L L L] H JU Lt L L UL L L

o |H|lx |H L L H|] H JLU L L HH UL L

10 |H|lx |[H L H L] H |HHRHL L HLL

1 Hlx |H L HHRH|] W |lHHLLHRL

122 [Hlx |[H H L L] R |[HLKHHRHRLL

1B |H{x |H H L H|] H LU HHLHL L

14 |H|x [H H AR L] H |HHHL L L L

5 |H[Xx |H H H H| H [H H H HHHH

B x[x [x x x x| ¢ |H HHHHHH 2

RBI |H|L |[L L L L] L |H HHHHHH 3

T fulx | x x x x| H |t L L L L L L 4
NOTES:

(1) BI7RBO is wire-AND logic serving as blanking input (BT) and/or rippie-blanking output(ABO). The blanking out (BD must be open or held
at a HIGH level when output functions 0 through 15 are desired, and ripple-blanking input (RBI) must be open or at a HIGH level if
blanking or a decimal 0 is not desired. X = input may be HIGH or LOW.

(2 When a LOW level is applied to the input (forced ition) all seg! outputs go to a HIGH level regardless of the state
of any other input condition.

(3) When ripple-blanking input (RB1 and inputs Ao, A1, Az and A3 are LOW level, with the lamp test input at HIGH level, all segment outputs
g0 to a HIGH level and the ripple-blanking output (RBO) goes to a LOW level (response condition).

(4 When the ing Input/ripp g output (BI/RBO) is open or held at a HIGH level, and a LOW level is applied to lamp test
input, all segment outputs go to a LOW level.
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Logic Products

7454, LS51, S51
Gates

'51, 'S51 Dual 2-Wide 2-Input AND-OR-Invert Gate

'LS51 Dual 2-Wide 3-Input, 2-Wide 2-Input AND-OR-Invert
Gate

Product Specification

FUNCTION TABLE TYPE TYP‘CAL;:LOA';AGATION TYPICAL ?;Jg:k{)CURRENT
'51, 'S51, ¥2 'LS51
7451 11ns 5.7mA
INPUTS ouTPuUT 741851 T2ns 1.1mA
Al B|C| D Y 74851 3.5ns 11mA
H H X X L
X X H H L ORDERING CODE
All other combinations H COMMERCIAL RANGE
PACKAGES Ve = 6V £5%; To = 0°C to +70°C
'LS51 Plastic DIP N7451N, N74LS51N, N74S51N
INPUTS OUTPUT Plastic SO N74LS51D, N74S51D
NOTE:
A B|C D E F Y For i ion ing devices p to Military ions, see the Signetics Military Products
H H H X X X L Data Manual.
X X | X|H|H|H L
All other combinations H INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
H = HIGH voltage level PINS DESCRIPTION 74 748 74LS
L = LOW voltage level All Inputs 1ul 1Sul 1LSul
X=Don't care Y Output 10ul 108ul 10LSul
NOTE:
Where a 74 unit load {ul) is understood to be 40pA |y and - 1.6mA , a 74S unit load {(Sul) is 50pA ||y and
-2.0mA Iy, and 74LS unit load (LSul) is 20pA ly and -0.4mA |
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
v 1A
LLYEN S [1@) Vec T
[z [13) 18 Jic LLATY
28[3] [17]| MAKE NO 1012 ’51, "S51 'LS51
'51, 2[4} [11]| coNNECTION ’51,'S51 |, a °
CL big 10 s28 o el =t w]&| =
2v [g] 3]1c o ¢ 19 1
awo [0 ] 1y 420 N o M" — P8
& 2] &
PRRLY 1 1]
12 hi
wa 1328 2] 21 21e| =1
2A[Z ,a LY a3l 2]
[ 10 E Nes =X « NS
'LS51  zc(q] 'LS51 ntt a & &
20[5] 2 2A 1
”E 3 8 o
L]
ano[T] o2
s 20
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CONNECTION DIAGRAMS
PINOUT A

54/7453
54H/74H53

EXPANDABLE 4-WIDE, 2-INPUT AOI GATE. ('53) Ve
EXPANDABLE 2-2-2-3-INPUT AO! GATE ('H53)

NC| ¢

ano (7]

ORDERING CODE: See Section 9

[+ [+ -1 S =L
ORSRERSEE

pin |_COMMERCIAL GRADE|  MILITARY GRADE | .
PKGS Voe = +5.0 V £5%, Vce = +5.0 V £10%, PINOUT B
OUT| 1 20°Cto+70°C | Ta=-56°C to+125°C | TYPE
Plastic A |7453PC
DIP (P) 9A
B |74H53PC —
Ceramic | A |7453DC 5453DM oA 1 [14] vee
DIP(D) B |74H53DC 54H53DM 1 )
Flatpak C |74s3FC 5453FM . G 3]
® D |74Hs3FC 54H53FM & m
G ]
& 3
INPUT LOADING/FAN-OUT: See Section 3 for U.L. definitions ano 7] 0
PINS 54/74 (U.L) 54/74H (U.L.)
HIGH/LOW , HIGH/LOW
inputs 1.0/1.0 1.25/1.25
Outputs 20/10 12.5/12.5
PINOUT C PINOUT D

Vee

NEFFEEFE
CICESIEREIELE)
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Logic Products

INPUT AND OUTPUT LOADING
AND FAN-OUT TABLE

PINS DESCRIPTION 74LS
A-K Inputs 1LSul
Y Output 10LSul
NOTE:

Where a 74LS unit load (LSul) is 20pA Iy and

-0.4mA .

PIN CONFIGURATION

74LS54

Gate

Four-Wide Two- & Three-Input AND-OR-Invert Gate
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
741854 12ns 0.9mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vcc =5V £5%; To =0°C to +70°C
Plastic DIP N74L854N
Plastic SO N74L.854D
NOTE:
For i on regarding devices p to Military Specifications, see the Signetics Military Products
Data Manual.
FUNCTION TABLE
INPUTS OUTPUT
A B [+ D E F G H J K Y
H H X X X X X X X X L
X X H H H X X X X X L
X X X X X H H X X X L
X X X X X X X H H H L
All other combinations H

H =HIGH voltage level
L = LOW voltage level
X=Don't care

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

GND

Elaicicizizie

7

T T BT E G B E

<
[+]
o

CD0s6208

” s w

13

10
1"

]
2| &) 2
-
3
.LJ &
53
T M 6
al&
bt
9
9]
10 &
1
18055208 LS055405

©
x|z [ofn mlolo o [»

W -

[3)]



Logic Products

INPUT AND OUTPUT LOADING
AND FAN-OUT TABLE

74S64
Gate

Four-Two-Three-Two-Input AND-OR-Invert Gate
Product Specification

PINS DESCRIPTION 748
A-L Inputs 1Sul
Y Output 10Sul
NOTE:

A 74S unit load (Sul) is 50pA Iy and -2.0mA .

PIN CONFIGURATION

TYPE TYPICAL PRGPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74564 3.5ns 8mA
ORDERING CODE
COMMERCIAL RANGE
PACKAGES Vece =5V £5%; Ta=0°C to +70°C
Plastic DIP N74S64N
Plastic SO N74S64D
NOTE:
For i d garding devices p to Military s, see the Military Products
Data Manual.
FUNCTION TABLE
INPUTS OUTPUT
A B Cc D E F G H J K L Y
H H X X X X X X X X X L
X X H H H H X X X X X L
X X X X X X H H H X X L
X X X X X X X X X H H L
All other combinations H

H = HIGH voltage level
L =LOW voltage level
X =Don't care

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

slolzicicicis

[~]
z
o

1500308

& >1

klal- ol

glo lolols |




Logic Products

DESCRIPTION

The '73 is a dual flip-flop with individual
J, K, Clock and direct Reset inputs. The
7473 is positive pulse-triggered. JK infor-
mation is loaded into the master while
the Clock is HIGH and transferred to the
slave on the HIGH-to-LOW transition.
For the 7473, the J and K inputs should
be stable while the Clock is HIGH for
conventional operation.

The 74LS73 is a negative edge-triggered
flip-flop. The J and K inputs must be
stable one set-up time prior to the HIGH-
to-LOW Clock transition for predictable
operation.

The Reset (Rp) is an asynchronous
active LOW input. When LOW, it over-
rides the Clock and Data inputs, forcing
the Q output LOW and the Q output
HIGH.

PIN CONFIGURATION

7473, LS73
Flip-Flops

Dual J-K Flip-Flop
Product Specification

TYPICAL SUPPLY CURRENT
TYPE TYPICAL fmax (TOTAL)
7473 20MHz 10mA
74LS73 45MHz 4mA
ORDERING CODE
COMMERCIAL RANGE
PACKAGES Vee = 5V +5%; Ta = 0°C to +70°C
Plastic DIP N7473N, N74LS73N
NOTE:
For information regarding devices pr to Military . see the Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74LS
CP Clock input 2ul 4LSul
Rp Reset input 2ul 3LSul
J, K Data inputs 1ul 1LSul
Qa Outputs 10ul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and - 1.6mA |y, and a 74LS unit load (LSul) is 20uA Iy

and -0.4mA |

LOGIC SYMBOL

LOGIC SYMBOL (IEE/IEC)

G, 4] 44

ot 2 (53] 3

Xy 3] 7] 0y
vee [ EGND

¢, 5] [10] &,

fipz [€] BLH

2 ] (]G,
CDOS640S

'LS73
LS DR STOE S PR

'4>w. sobcP,

3q%1 rp, Qyf-13 10Kz Rp, Gz-8

v b4
2
Lsossros
'73
i i
4 o %0 g} —15 94 502 @11
1—of cp, e—q cr;

16— K1 po, Ar-14 12— k2 Ro, QzfO-10

15056605

'73 'LS73

“ 2 jLE. Py} 12
U P — Inbo —
3 3
P R k13
Y 2p
LA P 4,
s L 9 | o
2 et —hPCV
© 1« s 2« 9
nda Endn

(sosswos Lsose00s
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Flip-Flops

7473, LS73

LOGIC DIAGRAM

FUNCTION TABLE

INPUTS OUTPUTS
>< OPERATING MODE
Ro [ CP? [J|kK| Q@ | @
Q s
?{ Asynchronous reset L X x| x L
(Clear) -
i Toggle H JL h|(h| q q
° Load "0" (Reset) H| JL |1|h| L |H
« 3 Load "1 (Set) H Lo |nf1]H]|L
Hold "no change' H I {1 | q q
l H =HIGH voitage level steady state.
cp h =HIGH voltage level one set-up time prior o the HIGH-to-LOW Clock
wozrros transition.("
L =LOW voltage level steady state.
| =LOW voltage level one set-up time prior to the HIGH-to-LOW Clock
transition.(")
q =Lower case letters indicate the state of the referenced output prior
to the HIGH-to-LOW Clock transition.
X =Don't care
JL = Positive Clock pulse.
NOTES:
1. The J and K inputs of the 7473 must be stable while the Clock is
HIGH for conventional operation.
2. The 74LS73 is edge triggered. Data must be stable one set-up time
prior to the negative edge of the Clock for predictable operation.
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temp range unless otherwise noted.)
PARAMETER 74 74LS UNIT
Vee Supply voltage 7.0 7.0 v
ViN Input voltage -0.5 to +5.5 -0.5 0 +7.0 \'
™ Input current -30 to +5 ~30 to +1 mA
Vout Voltage applied to output in HIGH output state -0.5 to +Vcc -0.5 to +Vce v
Ta Operating free-air temperature range 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
Vee Supply voltage 4.75 5.0 5.25 4.75 5.0 5.25 v
ViH HIGH-level input voitage 20 20 v
Vi LOW-level input voitage +0.8 +0.8 )
ik Input clamp current -12 -18 mA
loH HIGH-level output current ~400 -400 MA
loL LOWe-level output current 16 8 mA
Ta Operating free-air p 0 70 0 70 °C
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Logic Products

DESCRIPTION

The '74 is a dual positive edge-triggered
D-type flip-flop featuring individual Data,
Clock, Set and Reset inputs; also com-
plementary Q and Q outputs.

Set (Sp) and Reset (Rp) are asynchro-
nous active-LOW inputs and operate
independently of the Clock input. Infor-
mation on the Data (D) input is trans-
ferred to the Q output on the LOW-to-
HIGH transition of the clock pulse. The
D inputs must be stable one set-up time
prior to the LOW-to-HIGH clock transi-
tion for predictable operation. Although
the Clock input is level-sensitive, the
positive transition of the clock pulse
between the 0.8V and 2.0V levels should
be equal to or less than the clock-to-
output delay time for reliable operation.

PIN CONFIGURATION

7474, LS74A,
Flip-Flops

Dual D-Type Flip-Flop
Product Specification

S74

TYPE TYPICAL fuax TYPICAL ?_:_Jg:kt)cunnsm
7474 25MHz T7mA
74LS74A 33MHz h
74874 100MHz 30mA

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Voe = 5V £5%; Ta = 0°C to +70°C
Plastic DIP N7474N, N74LS74AN, N74S74N
Piastic SO N741874A, N74874D
NOTE:
For ir i garding devices pr d to Military see the Sig Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 748 74LS
D Input 1ul 1Sul 1LSul
Rp Input 2ul 3Sul 2LSul
Sp Input 1ul 2Sul 2LSul
CP Input 2ul 2Sul 1LSul
Qa Outputs 10ul 10Sul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and -1.6mA I, a 74$ unit load (Sul) is 50uA 1)y and
-2.0mA Iy, and 74LS unit load (LSul) is 20uA Iy and -0.4mA Iy

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

Fios [T [ vee
0, [Z] 53] Aoz
cpy [3] [72] 02
00 [4] [ ce,
03] [10] $p2
a4 <] [5]0;
GND (7] [6]3,

4 10
4 s

2—p, 501 g5 120, 502 ;|9

Lo,

3—pCPy "T
Rpy G116 Rpy O2[—8
3 T
1 13
Lsossoos

ra S

2 P&
T—-lD . [

R
Lonls 0
wpe .
[N N3
—
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Product Specification

7474, LS74A, S74

LOGIC DIAGRAM

MODE SELECT — FUNCTION TABLE

$o

cP

o27808.

INPUTS OUTPUTS

OPERATING MODE
Sp | Rp [CP | D Q ]
Asynchronous Set L H X X H L
Asynchronous Reset H L X X L H

(Clear)

Undetermined(" L L X X H H
Load ""1" (Set) H H 1 h H L
Load "'0" (Reset) H H T | L H

H =HIGH voltage level steady state.
=HIGH voltage level one set-up time prior to the LOW-to-HIGH clock
transition.
L =LOW voltage level steady state.
=LOW voltage level one set-up time prior to the LOW-to-HIGH clock
transition.
X =Don't care.
T = LOW-to-HIGH clock transition.
NOTE:
(1) Both outputs will be HIGH while both Sp and Rp are LOW, but the
output states are unpredictable if Sp and Rp go HIGH simultaneously.

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 74 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 A
VIN Input voitage -0.5 to +55 -05 to +7.0 -0.5 to +5.5 v
IIN Input current -30 io +5 -30 to +1 -30 to +5 mA
Vour Z::;f—:es;‘:g"ed to output in HIGH —051t0 +Voe | -05to +Vgg | -05 to +Vgo v
Ta Operating free-air temperature range 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS 748
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max
Veo Supply voltage 475 | 50 | 525 | 475 | 50 | 525 | 475 | 50 | 5.25
ViH HIGH-level input voltage 20 20 20 A
ViL LOW-level input voltage +0.8 +0.8 +0.8
lik Input clamp current -12 -18 -18 mA
loH HIGH-level output current -400 -400 -1000 MA
lo. LOW-ievel output current 16 8 20 mA
Ta Operating free-air temperature 0 70 0 70 [ 70 °C
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Logic Products

FEATURES

® 4-bit bistable latch

o Refer to 74LS375 for Vgc and
GND on corner pins

DESCRIPTION

The '75 has four bistable latches. Each
2-bit latch is controlled by an active
HIGH Enable input (E). When E is HIGH,
the data enters the latch and appears at
the Q output. The Q outputs follow the
Data inputs as long as E is HIGH. The
data on the D inputs one set-up time
before the HIGH-to-LOW transition of
the enable will be stored in the latch.
The latched outputs remain stable as
long as the enable 1s LOW.

PIN CONFIGURATION

7475, LS75
Latches

Quad Bistable Latch
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
18ns (tpLw)
7475 32mA
9ns (tpyi)
741875 15ns (teLn) 6.3mA
9ns (tpHL)

ORDERING CODE

COMMERCIAL RANGE

PACKAGES Vee =5V £5%; Ta =0°C to +70°C
Plastic DIP N7475N, N74LS75N
Plastic SO N74LS25D
NOTE:
For information regarding devices d to Military . see the Si Military Products

Data Manual

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74LS
D Input 2ul 1LSUI
E Input 4ul 4LSuI

All Outputs 10ul 10LSul

NOTE:

Where a 74 unit load (ul) 1s understood to be 40uA Iy and - 1.6mA |, , and a 74LS unit load (LSul) 1s 20pA Iy

and -0.4mA.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

& [ [€] 0o
0 [} 5] 0y
o, 5} [ G,
Ez3 [4] 73] Eo.4
vee [5] [1z] ano
o, [€] mEs
o3 [} mEs
3, [5] [5] 03

B e
2 3 s 7 L. %
| | | | 1
Dy 0, 0, 3 18
2 |18
1:—1 £ e =i
15
—J e e 14
Q Qp 0y 0y Q; Q; Q3 Q ) .
Y 1T P10 909 I -
1% 1 15 14 10 1 9 8
soss05 . 10
—i 20 -~ 11
(soseaos
Vec =Pin 5
GND = Pin 12
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7476, LS76
Flip-Flops

Dual J-K Flip-Flop
Product Specification

Logic Products

DESCRIPTION
TYPICAL SUPPLY CURRENT
The '76 is a dual J-K flip-fiop with TYPE TYPICAL fuax (TOTAL)

individual J, K, Clock, Set and Reset
inputs. The 7476 is positive pulse-trig- 7476 20MHz 10mA
gered. JK information is loaded into the 741576 45MHz 4mA
master while the Clock is HIGH and
transferred to the slave on the HIGH-too ORDERING CODE
LOW Clock transiton. The J and K COMMERGIAL RANGE
inputs must be stable while the Clock is PACKAGES o o

HIGH for conventional operation. Vee =8V £5%; Ta=0°C to +70°C

The 74LS76 is a negative edge-triggered Plastic DIP N7476N, N74LS76N
flip-flop. The J and K inputs must be NOTE:

: . For i
stable only one set-up time prior to the Data Manual
HIGH-10-LOW Clock transition. 12 Manual

The Set () and Reset (o) are asyn. INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

garding devices pi to Military Specifications, see the Signetics Military Products

chronous active LOW inputs. When PINS DESCRIPTION 74 74LS
LOW, they override the Clock and Data % Crock | 2 2150
inputs, forcing the outputs to the steady _ ock input U u
state levels as shown in the Function Rp, Sp Resst and Set inputs 2ul 2LSul
Table. J K Data inputs 1ul 1LSul
Q Q Outputs 10ul 10LSul
NOTE:
Where a 74 unit load (ul) is understood to be 40pA Iy and ~ 1.6mA Iy, and a 74LS unit load (LSul) is 20pA Iy
and -0.4mA 1.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEE/IEC)
'LS76 76 'LS76
2 7
s
— a—{y, %01 g |18 94, %o gp}—11 4
CFy ] €] x4 ' 1—{ 12 N v 15
s 1 15 —pc
801 2 %] 0 1—opc», s—cb o e m LI
figs 5 [ G, ] ) ::‘ b —:h R 14
J1E EGND 16— X1 pp, O vuz—-x,ho,b—m —z-hs Anls
vee 5] 2]k, 1 T A s 1
CF, [€] 7] o, 76 s el Qb b 19
o2 [7] [ 5, i L ':— 1k w :—; 1K .
- 2rdp ap- R
oz (3] E‘: a—]s o o[- 84 302 11 Inls Inls
cooserus:
Lsoseros Lsoseeos]
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Product Specification

7476, LS76

LOGIC DIAGRAM

o 4 L&
5 fip
K J
I3
LD02800S
FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODE = —
Sp Rp cP@ J K Q Q
Asynchronous set L H X X X H L
Asynchronous reset (Clear) H L X X X L H
Undetermined(" L L X X X H H
Toggle H H JL h h q q
Load "0" (Reset) H H I 1 h L H
Load "1" (Set) H H I h | H L
Hold "no change' H H JL 1 1 q q

H =HIGH voltage level steady state.

h  =HIGH voltage level one set-up time prior to the HIGH-to-LOW Clock transition.(®

L =LOW voltage level steady state.

| = LOW voltage level one set-up time prior to the HIGH-to-LOW Clock transition.®

q = Lower case letters indicate the state of the referenced output prior to the HIGH-to-LOW Clock transition.
X_ =Don't care.

JL =Positive Clock pulse.

NOTES:

1. Both outputs will be HIGH while both Sp and Rp are LOW, but the output states are unpredictable if Sp and Rp go HIGH simultaneously.
2.The 74LS76 is edge triggered. Data must be stable one set-up time prior to the negative edge of the Clock for predictable operation.
3.The J and K inputs of the 7476 must be stable while the Clock is HIGH for conventional operation.
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7483, LS83A
Adders

4-Bit Full Adder
Product Specification

Logic Products

FEATURES . " TYPE TYPICAL ADD TIMES TYPICAL SUPPLY CURRENT
® High speed 4-bit binary addition (TWO 8-BIT WORDS) (TOTAL)
e C deable in 4-bit incr 7483 23n 66mA
® LS83A has fast internal carry i
lookahead 74LS83A 25ns 19mA

® See '283 for corner power pin
version
DESCRIPTION
The '83 adds two 4-bit binary words (A,
plus Bp) plus the incoming carry. The
binary sum appears on the Sum outputs
(X 1-24) and the outgoing carry (Coyt)
according to the equation:
Cin + (A1 + By) + 2(Az + B) + 4(A3 + By)
+8(Ag+By) =21 +2X,+4Z3+8%,
+16Coyt
Where (+) = plus.
Due to the symmetry of the binary add
function, the ‘83 can be used with either
all active-HIGH operands (positive logic)
or with all active-LOW operands (negative
logic). See Function Table. With active-
HIGH inputs, Ciy cannot be left open; it
must be held LOW when no "carry in" is
intended. Interchanging inputs of equal
weight does not affect the operation, thus
Ciny A1, By, can arbitrarily be assigned to
pins 10, 11, 13, etc. ~

PIN CONFIGURATION

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vec =5V £5%; Tao =0°C to +70°C
Plastic DIP N7483N, N74LS83AN
Plastic SO N74LS83AD
NOTE:
For inf ion r devices pre d to Military Specifications, see the Signetics Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74LS
A1, By, Ag, By, CiN Inputs 2ul
Az, By, A4, By Inputs 1ul __]
A B Inputs 2LSul
Cin Input 1LSul
Sum Outputs 10ul 10LSul
Carry Output 5ul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and - 1.6mA I, and a 74LS unit load (LSul) is 20uA iy

and -0.4mA .

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

AT [1e] 8,

£3 2] ] =4
As[3] 7] cour
L 3] cin

vee [5] 7] ano

£a [€] [11] 8

8, 7} Ay

A2 [E] 9]ty

coosenos

1011 8 7 3 4 1 16

i1l

Ay By Ay By Ay By Aq By

13— ciy Cout 14
Iy 3 I3 34
9 6 2 15
Lsosesos
Vee =Pin §
GND = Pin 12

s
M

.Iql
w
~——
o

I

&

J,

bl

o

!

Ls057008
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Logic Products

FEATURES

e Magnitude comparison of any
binary words

e Serial or parallel expansion
without extra gating

e Use 74S85 for very high speed
comparisons

DESCRIPTION

The '85 is a 4-bit magnitude comparator
that can be expanded to almost any
length. It compares two 4-bit binary,
BCD, or other monotonic codes and
presents the three possible magnitude
results at the outputs. The 4-bit inputs
are weighted (Ag-Aj) and (Bg-Bj),
where Az and B3 are the most significant
bits.

The operation of the '85 is described in
the Function Table, showing all possible
logic conditions. The upper part of the
table describes the normal operation
under all conditions that will occur in a
single device or in a series expansion
scheme.

PIN CONFIGURATION

7485, LS85, S85
Comparators

4-Bit Magnitude Comparator
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7485 23ns 55mA
741885 23ns 10mA
74885 12ns 73mA
ORDERING CODE
COMMERCIAL RANGE
PACKAGES Ve = 5V £5%; To=0°C to +70°C
Plastic DIP N7485N, N74LS85N, N74S85N
Plastic SO N74LS85D, N74S85D
NOTE:
For information regarding devices pr to Military Sp see the Sig Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 748 74LS
Ao-Az Bo-B3 la=B Inputs 3ul 3Sul 3LSul
la<e la>B Inputs tul 1Sul 1LSul
A=B, A<B, A>B Outputs 10ul 10Sul 10LSul

NOTE:
Where a 74 unit load (ul) is understood to be 40uA |y and -1.6mA I, a 74S unit load (Sul) is 50uA |y and
-2.0mA i, and 74LS unit load (LSul) is 20pA Iy and -0.4mA Iy

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

s, C ) vee
<8 ] 5] A3
a=p 3] [14] &,
a>e [1] 73] A2
A>8 5] 2] Ay
A= [c] (1] 8
A<B[7] 0] Ag
GND 3] B

coosczos

10 12 13 1§ 114 1

RERANE
2—J|:." Az A3 By By B, By

3—la=8
4a—1la>e

A>B

|

5 6 7

18028408
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Comparators 7485, LS85, S85

LOGIC DIAGRAM In the upper part of the table the three
outputs are mutually exclusive. In the lower
part of the table, the outputs reflect the feed-

D_‘ forward conditions that exist in the parallel
A o8 Do_4 expansion scheme.
L 4 The expansion inputs la >, Ia=pg, and s <p
are the least significant bit positions. When
1 used for series expansion, the A>B, A=B
and A <B outputs of the least significant
| ® word are connected to the corresponding
A>B Ia>g, la=8, and lp<p inputs of the next
=| higher stage. Stages can be added in this
(3) pum manner to any length, but a propagation
A2 i | 1 delay penalty of about 15ns is added with
B2 5g —1— each additional stage. For proper operation
the expansion inputs of the least significant
heo2 ® word should be tied as follows: [ > g = LOW,
:Auw A=8 Ia=pg=HIGH, and Iy <gp = LOW.
e € The parallel expansion scheme shown in
Figure 1 demonstrates the most efficient
a2 —\. - | general use of these comparators. In the
y | ) 24 parallel expansion scheme, the expansion
an inputs can be used as a fifth input bit position
A =| o except on the least significant device which
A<B must be connected as in the serial scheme.
—] The expansion inputs are used by labeling
la>p asan "A" input, |5 < as a ""B" input
)| and setting |5 - g LOW. The '85 can be used
as a 5-bit comparator only when the outputs
o (] — are used to drive the (Ag - Ag) and (By - Bg)
B ) inputs of another '85 device. The parallel
® technique can be expanded to any number of
i bits as shown in Table 1.
Loovasas
FUNCTION TABLE
COMPARING INPUTS CASCADING INPUTS OUTPUTS
A3 Bs Az B Ay, By Ag, By Ia>B lace la=8 A>B A<B A=B
Ag > B3 X X X X X X H L L
A3 <By X X X X X X L H L
A3 =By Az > B; X X X X X H L L
A3 =83 Ay <Bp X X X X X L H L
A3 =Bg3 Ay =B, A1>By X X X X H L L
Az =Bj3 Ar =By Ay <B4y X X X X L H L
Az =Bj Az =B; Ay =By Ao > By X X X H L L
A3 =B3 Az =B Ay =By Ap < By X X X L H L
A3=B3 Az =B A1 =By Ag =By H L L H L L
Az =Bj Az =B, Ay =By Ao =Bg L H L L H L
Az =Bj3 Az =By Ay =B, Ao =By L L H L L H
Az =Bj3 Az =By Ay =B, Ag=Bp X X H L L H
Az =B3 Az =By A1 =B, Ag=Bp H H L L L L
A3 =Bj3 A2=B; Ay =B, Ao =By L L L H H L

H = HIGH voltage level
L = LOW voltage level
X = Don't care
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7486, LS86, S86
Gates

Quad Two-Input Exclusive-OR Gate
Product Specification

Logic Products

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7486 14ns 30mA
74LS86 10ns 6.1mA
74586 7ns 50mA
ORDERING CODE
COMMERCIAL RANGE
PACKAGES Vee = 5V £5%; Ta = 0°C to +70°C
Plastic DIP N7486N, N74LS86N, N74S86N
Plastic SO N74LS86D, N74S86D
FUNCTION TABLE NOTE:
INPUTS OUTPUT For i ing devices p to Military see the Sig Military
Data Manual.
A B Y
L L L INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L H H PINS DESCRIPTION 74 748 74LS
H L H
H H L A B Inputs 1ul 1Sul 1LSul
H = HIGH voltage level Y Output 10ul 10Sul 10LSul
L = LOW voltage level NOTE:
Where a 74 unit load (ul) is understood to be 40uA Iy and ~1.6mA |, a 74S unit load (Sul) is 50pA |y and
-2.0mA |, and a 74LS unit load (LSul) is 20pA |y and -0.4mA .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A =1 3
d v ) D B
el @3’ . -4 ‘
: m pury) I S i —
E [ =) R
E@ E o s * *
8 8 10, —
= @3 ) Dy
ano (7] [ 2R Y 12 11
- D S
Lsoaeaos |
Ls0s7208
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Logic Products

DESCRIPTION

The '90 is a 4-bit, ripple-type Decade
Counter. The device consists of four
master-slave flip-flops internally connect-
ed to provide a divide-by-two section and
a divide-by-five section. Each section
has a separate Clock input to initiate
state changes of the counter on the
HIGH-to-LOW clock transition. State
changes of the Q outputs do not occur
simultaneously because of internal ripple
delays. Therefore, decoded output sig-
nals are subject to decoding spikes and
shouid not be used for clocks or strobes.

A gated AND asynchronous Master Re-
set (MR{*MRy) is provided which over-
rides both clocks and resets (clears) all
the flip-flops. Also provided is a gated
AND asynchronous Master Set
(MS4*MS,) which overrides the clocks
and the MR inputs, setting the outputs to
nine (HLLH).

Since the output from the divide-by-two
section is not internally connected to the
succeeding stages, the device may be
operated in various counting modes. In a
BCD (8421) counter the CP; input must
be externally connected to the Qg output.
The CPp input receives the incoming
count producing a BCD count sequence.
In a symmetrical Bi-quinary divide-by-ten

PIN CONFIGURATION

7490, LS90
Counters

Decade Counter
Product Specification

TYPE TYPICAL fyax TYPICAL SUPPLY CURRENT
7490 30MHz 30mA
741590 42MHz SmA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vee =5V £5%; Ta = 0°C to +70°C
Plastic DIP N7490N, N74LSO0ON
NOTE:
For information regarding devices to Military . see the Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74LS
CPy Input 2ul 6LSul
CP, Input 4ul 8LSul
MR, MS Inputs 1ul
Qo-Qg Outputs 10ul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and - 1.6mA |, and a 74LS unit load (LSul) is 20pA iy

and ~0.4mA Iy

counter the Q3 output must be connect-
ed externally to the CPg input. The input
count is then applied to the CP4 input
and a divide-by-ten square wave is ob-
tained at output Qp. To operate as a
divide-by-two and a divide-by-five count-

LOGIC SYMBOL

er no external interconnections are re-
quired. The first flip-flop is used as a
binary element for the divide-by-two
function (CPy as the input and Qg as the
output). The CP, input is used to obtain a
divide-by-five operation at the Qg output.

LOGIC SYMBOL (IEEE/IEC)

&, [0 4] TPy
™Ay [Z] [33] NC
un, [} 7] 0
we (] [77] 0
vec ] o] anp
ms, (5] =10,
us, (7] [¢]0,

CD087008

7
3
" cPy
1 CPy
MR Q 0y 0; Qg
23 2 9 8 N
LS057308
Vec =Pin 5
GND = Pin 10
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Counters

7490, LS90

LOGIC DIAGRAM

MODE SELECTION —

FUNCTION TABLE
©
MS, :D(_4 RESET/SET INPUTS OUTPUTS
M2 I ;IS MR, [MR;[Ms, [ Ms;[ @o [ @i [az] o
Ty Ty 7y l_ . H{H|L| XL L L L
_ 04 o A mil °r 1% H|lH|Xx]L|L L L L
CPy ~————Qfcr cp are [ Yo [ X X H H H L L H
L X L X Count
trol " "o oL L—_C) fnol X | L x|t Count
N LYY v L] x| x|t Count
(1)
e, H L L X Count
MA @ H = HIGH voltage level
1 :D>_ L = LOW voltage level
12
MRy » 2 i ® an X = Don't care
Qo 9 Q2 Q3
10028405 BCD COUNT SEQUENCE —
Voc =Pmn 5 FUNCTION TABLE
GND = Pin 10
OUTPUTS
ABSOLUTE MAXIMUM RATINGS (Over operating tree-air temperature range COUNT a a a a
unless otherwise noted.) ° ! 2 3
0 L L L L
PARAMETER 74 74LS UNIT 1 H L L L
Vee Supply voltage 7.0 7.0 v 2 L H L L
3 H H L L
Vin Input voltage -0.5 to +5.5(-0.5 to +7.0 \" 4 L L H L
In Input current -30to +5 | =30 to +1 mA S H L H L
Volt: lied 8 v H H t
oltage applied to
. . -05 to -05 to 7 H H H L
Vout output in HIGH +Vee +Veo \" 8 L L L H
output state 9 H L L H
Ta Operating free-air temperature 0 to 70 oc NOTE:
range Output Qp connected to input TPy
NOTE:
VN is limited to +5.5V on TPy and CP, inputs on the 74LS90 only.
RECOMMENDED OPERATING CONDITIONS
74 74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
Vec  Supply voltage 4.75 5.0 5.25 475 5.0 5.25
Vi HIGH-level input voltage 20 20
ViL LOW-level input voltage +08 +0.8 A
ik Input clamp current -12 -18 mA
loH HIGH-level output current -800 ~400 HA
loL LOW-level output current 16 8 mA
Ta Operating free-air temperature 0 70 0 70 °C
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7491A
Register

8-Bit Shift Register
Product Specification

Logic Products

FEATURES
TYPICAL SUPPLY CURRENT
® 8-bit serlal-in-serial-out shift TYPE TYPICAL fuax (TOTAL)
register
e Common buffered clock 7491A 18MHz 3.5mA

e 2-input gate for serial data entry

® True and Complement outputs ORDERING CODE

COMMERCIAL RANGE
DESCRIPTION PACKAGES Voe =5V £5%; Ta = 0°C to +70°C
The '91A is an 8-bit serial-in-serial-out Plastic DIP N7491AN

shift register. The serial data is entered yore:
through a 2-input AND gate (Dgy and  for
Dsp). HIGH data is entered when both  Data Manual.
Dsa and Dgp are HIGH. LOW data is

entered when either Serial Data input is W
LOW. The Data inputs are edge-trig- INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

ing devices p to Military Specifications, see the Signetics Military Products

g

gered and must be stable just one set-up PINS DESCRIPTION 74
time prior to the LOW-to-HIGH transition Al inputs 1l
of the Clock input (CP) for predictable

operation. The data is shifted one bit to All Outputs 10ul

the right (Qp = Qa* — Qy) synchro- NOTE:

nous with each LOW-to-HIGH clock A 74 unit load (ul) is understood to be 40uA Iy and —1.6mA Iy.
transition. The '91A has no reset capaci-

ty, so initialization requires the shifting in

of at least 8 bits of known data.

Once the register is fully loaded, the Q
output follows the Serial inputs delayed
by eight clock pulses. The Complement
(Q) output from the last stage is also
available for simpler decoding applica-

tions.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
o oL
[ (53] o
12 —Jos, SRGS
[ [1Z] 05, 11— og, L'P e 13
3 [11] 0gp o ”
vee 5] 5] ano o 9 2l e~
G og L =
(2 5] Lsos7s08 Lsosteos
Vec =Pin §
GND = Pin 10
Pin numbers for DIP package
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Product Specification

7491A

LOGIC DIAGRAM

Voo

*10 for Flatpack

cvﬂbe

oP Fiat Pack
- Pin 5 Voo =Pin 4

GND = Pin 10 GND = Pin 11

3

MODE SELECT — FUNCTION TABLE

INPUTS FIRST STAGE | OUTPUTS
OPERATING MODE

CP | Dsy [Dsp | Qo | Gy | Q7 | Gy

T 1 X L H q T

Shift, reset first stage 6 X

9 1 X I L H a6 %

Shift, set first stage T h H L qs TQs

H =HIGH voltage level.

h =HIGH voltage level one set-up time prior
to the LOW-to-HIGH clock transition.

L =LOW voltage level.

{ = LOW voltage level one set-up time prior to
the LOW-to-HIGH clock transition.

qn = Lower case letters indicate the state of
the referenced register output one set-up
time prior to the LOW-to-HIGH clock
transition.

X =Don't care.

T = LOW-t0-HIGH clock transition.

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range uniess otherwise noted.)

PARAMETER 74 UNIT
Vee Supply voltage 7.0 \"
Vin Input voltage -0.5 to +5.5 v
Iin Input current -30 to +5 mA
Vour Voltage applied to output in HIGH output state -0.5 to +Vcc \
Ta Operating free-air temperature range 0 to 70 °C

RECOMMENDED OPERATING CONDITIONS
74
PARAMETER UNIT
Min Nom Max

Vec  Supply voltage 4.75 5.0 5.25 v
ViIH HIGH-level input voltage 20 A
ViL LOW-level input voltage +0.8 \
lik Input clamp current ~12 mA
lon HIGH-level output current -400 MA
loL LOW-level output current 16 mA
Ta Operating free-air temperature 0 70 °C

51



Logic Products

DESCRIPTION

The '92 is a 4-bit, ripple-type Divide-by-
12 Counter. The device consists of four
master-slave flip-flops internally con-
nected to provide a divide-by-two sec-
tion and a divide-by-six section. Each
section has a separate Clock input to
initiate state changes of the counter on
the HIGH-to-LOW clock transition. State
changes of the Q outputs do not occur
simultaneously because of internal ripple
delays. Therefore, decoded output sig-
nals are subject to decoding spikes and
should not be used for clocks or strobes.

7492, LS92
Counters

Divide-By-Twelve Counter
Product Specification

TYPE TYPICAL fumax TYPICAL SUPPLY CURRENT
7492 28MHz 28mA
741892 42MHz 9mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Voc = 5V £5%; Ta = 0°C to +70°C
Plastic DIP N7492N, N74LS92N

NOTE:

For information regarding devices pi
Data Manual.

to Military

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

A gated AND asynchronous Master Re-
set (MR1*MRy) is provided which over-
rides both clocks and resets (clears) all
the flip-flops.

PIN CONFIGURATION

PINS DESCRIPTION 74 74LS
MR Master reset inputs 1ul 1LSul
CPo Input 2ul 6LSul
CP, Input 4ul 8LSul
Qo-Q3 Outputs 10ul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and - 1.6mA |, and a 74LS unit load (LSul) is 20uA Iy

and -0.4mA |

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

Py 1] )
Ne[Z] 73] NC
ne[3] 7] 0
Ne[] [11] oy
vee (5] [10] aND
MR [6 ’Eoz
MR, 7] [e]03

14— CPy

1—qgcpy

A Q 0, 0 o

Vee =Pin 5
GND = Pin 10

15057708
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Product Specification

7492, LS92

LOGIC DIAGRAM

() =Pin numbers
Vee =Pin 5
GND = Pin 10

FUNCTION TABLE

MODE SELECTION

OUTPUTS RESET INPUTS OUTPUTS
COUNT

Q | Q4 Q | Q3 MR, MR; [ Q Qi Q; Q3
0 L L L L H H L L L L
! H L L L L H Count
E I I i Mot Gount
4 L L H L L L Count
5 H L H L H = HIGH voltage level
6 L L L H L = LOW voitage level
7 H L L H X =Don't care
8 L H L H
9 H H L H
10 L L H H
11 H L H H

NOTE:

Output Qg connected to input CPy.

Since the output from the divide-by-two sec-
tion is not internally connected to the suc-
ceeding stages, the device may be operated
in various counting modes. In a Modulo-12,
Divide-by-12 Counter the TP, input must be
externally connected to the Qg output. The
CPy input receives the incoming count and Qg
produces a symmetrical divide-by-12 square
wave output. In a divide-by-six counter no
external connections are required. The first
flip-flop is used as a binary element for the
divide-by-two function. The CP4 input is used
to obtain divide-by-three operation at the Q4
and Q; outputs and divide-by-six operation at
the Qg output.

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 74 74LS UNIT
Vcc  Supply voltage 7.0 7.0 v
Viv  Input voltage -0.5 to +5.5 ~0.5 to +7.0 v
™ Input current -30 to +5 -30 to +1 mA
Voutr Voltage applied to output in HIGH output state -~0.5 to +Vcc -0.5 to +Vcc \
Ta Operating free-air temperature range 0 to 70 °C
NOTE:
Vi is limited to 5.5V on TPy and TPy inputs only on the 74LS92.
RECOMMENDED OPERATING CONDITIONS
74 74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
Vcc  Supply voltage 4.75 5.0 5.25 4.75 5.0 5.25 v
ViH  HiGH-level input voltage 20 20 A
Vi LOW-level input voltage +0.8 +0.8 v
ik Input clamp current -12 -18 mA
lon HIGH-level output current -800 -400 MA
loo LOW-level output current 16 8 mA
Ta Operating free-air temperature 0 70 0 70 °C
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Logic Products

DESCRIPTION

The '93 is a 4-bit, ripple-type Binary
Counter. The device consists of four
master-siave flip-flops internally con-
nected to provide a divide-by-two sec-
tion and a divide-by-eight section. Each
section has a separate Clock input to
initiate state changes of the counter on
the HIGH-to-LOW clock transition. State
changes of the Q outputs do not occur
simultaneously because of internal ripple
delays. Therefore, decoded output sig-
nals are subject to decoding spikes and
should not be used for clocks or strobes.

A gated AND asynchronous Master Re-
set (MR{‘MR;) is provided which over-
rides both clocks and resets (clears) all
the flip-flops.

Since the output from the divide-by-two
section is not internally connected to the
succeeding stages, the device may be
operated in various counting modes. In a
4-bit ripple counter the output Qg must
be connected externally to input CPy.

PIN CONFIGURATION

7493,

LS93

Counters

4-Bit Binary Ripple Counter
Product Specification

TYPE TYPICAL fyax TYPICAL ?;Jg:k{) CURRENT
7493 40MHz 28mA
74893 42MHz 9mA
ORDERING CODE
PACKAGES Voo = BV £5%; Ta= 0°C to +70°
Plastic DIP N7493N, N74LS93N
Plastic SO N74LS93D
NOTE:
For i i garding devices to Military Specifications, see the Signetics Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74LS J
MR Master reset inputs 1ul 1LSul !
CPo Input 2ul 6LSul
CP, Input 2ul 4LSul
Qp-Q3 Outputs 10ul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and - 1.6mA I, and a 74LS unit load (LSul) is 20pA I

and -0.4mA |

LOGIC SYMBOL

LOGIC SYMBOL. (IEEE/IEC)

& ] [14] CF,
MRy [Z] 73] NC
Ry [3] 7] o
Ne[2] mEA
vee (] [15] anp
Ne[e] 9]0y
NC[7 é Qy

Voc =Pin §
GND = Pin 10
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Counters

7493, LS93

LOGIC DIAGRAM

u—"(JCP

Cho

TPy (1)

MR, @ »

MRy @

() =P number
Vec =Pin 5
GND =Pin 10

Lovze705

FUNCTION TABLE

MODE SELECTION

Output Qg connected to input TPy,

OUTPUTS RESET INPUTS OUTPUTS
COUNT

Q | @y | Q2 | Qg MR,y MR, | Q@ Q1 Q Q3
0 L L L L H H L L L L
1 H L L L L H Count
N I I A Gount
M L L H L L L Count
5 H L H L H = HIGH voltage level
6 L H H L L = LOW voltage level
7 H H H L X = Don't care
8 L L L H
9 H L L H
10 L H L H
ik H H L H
12 L L H H
13 H L H H
14 L H H H
15 H H H H

NOTE:

The input count pulses are applied to input
CP,. Simultaneous divisions of 2, 4, 8 and 16
are performed at the Qp, Qy, Q; and Q3
outputs as shown in the Function Table.

As a 3-bit ripple counter the input count
pulses are applied to input CPy. Simultaneous
frequency divisions of 2, 4 and 8 are available
at the Qq, Q, and Q3 outputs. Independent
use of the first flip-flop is available if the reset
function coincides with reset of the 3-bit
ripple-through counter.

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 74 74LS UNIT
Vee Supply voltage 7.0 7.0 A
ViN input voltage -05 to +55 -05to +7.0 v
™ Input current -30 to +5 -30 to +1 mA
Vout Voltage applied to output in HIGH output state -0.5 to +Vee —-0.5 to +V¢c v
Ta Operating free-air temperature range 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS
PARAMETER UNIT
Min Nom Max Min Nom Max

Vee  Supply voltage 4.75 5.0 5.25 475 5.0 5.25 v
Viu HIGH-level input voltage 2.0 20 v
Vi LOW-level input voltage +0.8 +0.8 v
lix Input clamp current -12 -18 mA
lon HiIGH-level output current -800 -400 HA
lov LOW-level output current 16 8 mA
Ta Operating free-air temperature 0 70 [+] 70 °C
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FEATURES

® 4-bit parallel-to-serial converter

e Two asynchronous ones transfer
parallel data ports

e Buffered active HIGH Master
Reset

o Buffered positive edge-triggered
clock

DESCRIPTION

The '94 is a 4-bit shift register with serial
and parallel (ones transfer) data entry.
To facilitate parallel ones transfer from
two sources, two Parallel Load inputs
(PLo and PL,) with associated Parallel
Data inputs (Dga — Dog and D1 -Dqg)
are provided. To accommodate these
extra inputs only the output of the last
stage is available. The asynchronous
Master Reset (MR) is active HIGH.
When MR is HIGH, it overrides the clock
and clears the register, forcing Qg LOW.

7494
Shift Register

4-Bit Shift Register
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY
7494 25ns 35mA
ORDERING CODE
COMMERCIAL RANGE
PACKAGES Vee = 5V £5%; Ta = 0°C to +70°C
Plastic DIP N7494N

NOTE:
For information regarding devices processed to Military Specifications, see the Signetics Military Products
Data Marual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74
PLo, PL,y Parallel load inputs 4ul
Ds, Dn, CP, MR All other inputs 1ul
Qq Serial Data output 10ul

NOTE:
Where a 74 unit load (ul) I1s understood to be 40pA Iy and -1.6mA 1.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL {(IEEE/IEC)
‘_‘>c1:-5“° L]
o2
——as
Oge [T} 6] 044 118 2 1403 13 4N Lt‘]
oo (2} = * L L L1 1]] C
0o 3] 4] o4 15— p1..00e D1a Dob D1b Doc O1¢ Dog O1d ,1— 10
o4 (4] 3] 04 s—qry a a6 | :
vee 5] 2] ano 7—og 4-° .
P (€] [17] 014 s—]ce e :
og 7] [10] Mr 10—™MR
3
ce[s s]aq Lsosaros ] :
coosras .
i A S
Voc =Pin § Lsosezos
GND = Pin 12
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Shift Register

7494

LOGIC DIAGRAM

Oga D1a  Dgp D1y Do Dic  Dod O1q
) ) (e @ 04 @ 0y @ an
PLy
(L]
Plo
So So Sp So ®
s af—1s Q s al—1is ] Q4
P cP g cP cp h cp
m
Q Q R
Dg R ap R fp . Q R Nou
o
un"ﬁ’.D;
LD02880S
() =Pin number
Ve =Pin §
GND = Pin 12
FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODE
Plo |PLi | Don |[Din |MR | CP | Ds | @ | Qb oﬂ Q4
Parallel load HiL|lL] x| X| x| x]|Q|@]|Q|Qs
H L H X X X X H H H H
L H| x| L] X | X]|X|Q|@|Q]|Q
L H X H X X X H H H H
Reset (clear) L L X X H X X L L L L
Shift right LjL | x|{x|L|T | L | ga|a |
LfL x| x| L|T|h|H|q]|a]|a

= HIGH voltage level.

= LOW voitage level.

LOW-to-HIGH clock transition.

X =Don't care.

T = LOW-to-HIGH clock transition.

= HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition.

= LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition.
= Lower case letters indicate the state of the referenced output one set-up time prior to the

Four flip-flops are connected so that shifting
is synchronous; they change state when the
clock goes from LOW-to-HIGH. Data is ac-
cepted at the serial Dg input prior to this clock
transition. Two Parallel Load inputs and Paral-
fel Data inputs allow an asynchronous ones
transfer from two sources. The flip-flops can
be set independently to the HIGH state when
the appropriate Parailel input is activated.
Parallel inputs Do, through Dog are activated
during the time the PLg is HIGH and Parallel
inputs D14 through Dyq are activated when
PL; is HIGH. If both sets of inputs are
activated, a HIGH on either input will set the
flip-flops to a HIGH. The register should not
be clocked while the Parallel Load inputs are
activated. The Parallel Load and Parallel Data
inputs will override the MR if both are activat-
ed simultaneously. However, for predictable
operation, both signals should not be deacti-
vated simultaneously.

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 74 UNIT
Vee Supply voltage 7.0 "
VIN Input voltage -05 to +5.5 \
In Input current -30 to +5 mA
Vout Voltage applied to output in HIGH output state -0.5 to +Vee \
Ta Operating free-air temperature range 0 to 70 °C
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FEATURES

e Separate negative-edge-triggered
shift and parallel load clocks

e Common mode control input

o Shift right serial input

e Synchronous shift or load
capabilities

DESCRIPTION

The '95 is a 4-Bit Shift Register with
serial and parallel synchronous operat-
ing modes. It has serial Data (Dg) and
four parallel Data (Dg - D3) inputs and
four Parallel outputs (Qq - Q3). The seri-
al or parallel mode of operation is con-
trolled by a Mode Select input (S) and
two Clock inputs (CPy and CPy). The
serial (shift right) or parallel data trans-
fers occur synchronously with the HIGH-
to-LOW transition of the selected Clock
input.

When the Mode Select input (S) is
HIGH, CP; is enabled. A HIGH-to-LOW
transition on enabled CP, loads parallel
data from the Dg-Dj3 inputs into the
register. When S is LOW, CP, is en-
abled. A HIGH-to-LOW transition on en-
abled CP; shifts the data from Serial
input Dg to Qg and transfers the data in
Qo to Q4, Qi to Qp, and Q; to Q3

PIN CONFIGURATION

7495, LS958B
Shift Registers

4-Bit Shift Register
Product Specification

TYPE TYPICAL fyax TYPICAL ??g:k{)CURRENT

7495 36MHz 39mA

7415958 36MHz 13mA
ORDERING CODE

COMMERCIAL RANGE
PACKAGES Ve =5V £5%; To = 0°C to +70°C

Plastic DIP N7495N, N74LS95BN
NOTE:
For i garding devices p to Military , see the Si Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74LS
s Input 2ul 1LSul
Other Inputs 1ul 1LSul
Q Output 10ul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA |y and - 1.6mA Iy, and a 74LS unit load (LSul) is 20pA Iy

and -0.4mA |..

respectively (shift right). Shift left is ac-
complished by externally connecting Q3
to Dp, Qz to D4, Q4 to Do, and operating
the '95 in the parallel mode (S = HIGH).

In normal operations the Mode Select
(S) should change states only when both

LOGIC SYMBOL

Clock inputs are LOW. However, chang-
ing S from HIGH-to-LOW while CP; is
LOW, or changing S from LOW-to-HIGH
while CPy is LOW will not cause any
changes cn the register outputs.

LOGIC SYMBOL (IEEE/IEC)

o [7] 4] vee
% 2] [13] 09
04 [3] 2] 0
02 [<] 1]
0y [F] [10] @3
NG a3
GND[T [I]ﬁ,

¢ 2 3 4 5

11|

S Dp Dy D2 D3
1 —]og
9 — CPy
8 —of CPp

Qg Qi 0z Qg

DT

13 12 1 10

15058305

Vec =Pin 14
GND = Pin 7

SRG4

[]

[] & pct

sn] & pe2

He |
=0

EI P 12

4 "

5 10

Lsoseacs

58



Product Specification

Shift Registers

7495, LS95B

LOGIC DIAGRAM

[

@ (]

“

sﬁ >

1%

ki

@

03
(5)

-

i

L} R R R
P P >
s Q S a4 S Qo 1 s a
(13 2 (L] (10)
9 Q4 Q2 Q3
Doz6905
() =Pin numbers
Voo =Pin 14
GND = Pin 7
FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODE
S CPy CP, Dg DN Qo Qq Q; Q;
H X 1 X I L L L L
Parallel load H X 1 X h H H H H
I L ! X | X L g0 q Q@
Shift right L | X h X H % a %@
T L X X X no change
Mode change 1 H X X X undetermined
9 I X L X X no change
i X H X X undetermined
H = HIGH voltage level steady state.
h = HIGH voltage level one set-up time prior to the HIGH-t0-LOW clock transition.
L =LOW voltage level steady state.
| = LOW voltage level one set-up time prior to the HIGH-to-LOW clock transition.
q = Lower case letters indicate the state of the referenced output one set-up time prior to the HIGH-to-LOW clock transition.
X = Don't care.
| = HiGH-to-LOW transition of clock or made select.
T = LOW-to-HIGH transition of mode select.
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)
PARAMETER 74 74LS UNIT
Ve Supply voltage 7.0 7.0 "
Vin Input voltage -0.5 to +5.5 -0.5 to +7.0 )
Iin Input current -30 to +5 -30 to +1 mA
Vour Voltage applied to output in HIGH output state -0.5 to +Vcc +0.5 to +Vcc 1"
Ta Operating free-air temperature range 0to 70 °C
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Logic Products

FEATURES

® 5-bit parallel-to-serial or serial-to-
parallel converter

e Asynchronous ones transfer
preset entry

e Buffered positive-triggered clock

e Buffered active LOW Clear
{Master Reset)

DESCRIPTION

The '96 is a 5-bit shift register with both
serial and parallel (ones transfer) data
entry. Since the '96 has the output of
each stage available as well as a D-type
serial input and ones transfer inputs on
each stage, it can be used in 5-bit serial-
to-parallel, serial-to-serial and some par-
allel-to-serial data operations.

The '96 is five master/slave flip-flops
connected to perform right shift. The flip-
flops change state on the LOW-to-HIGH
transition of the clock. The Serial (S)
input is edge-triggered and must be
stable only one set-up time before the
LOW-to-HIGH clock transition.

PIN CONFIGURATION

7496, LS96
Shift Registers

5-Bit Shift Register
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)

7496 25ns 48mA

741596 25ns 12mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Ve = 5V £5%; Ta =0°C to +70°C
Plastic DIP N7496N, N74LS96N
NOTE:
For information regarding devices pr to Military see the Signetics Military Products
Data Mamual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74LS

Preset enable Inputs 5ul 5LSul

All other inputs 1ul 1LSul

Q Outputs 10ul 10LSul
NOTE:

A 74 unit load (ul) is understood to be 40uA |4 and - 1.6mA |, and a 74LS unit load (LSul) is 20pA 4 and
~0.4mA Iy

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

cr[@ [ig] W
PRESET A [Z [15] o,
PRESET 8 [3 [13] ap
PRESET C [7] 73] a¢

vee [E] [1Z] ano
PRESET O [§] 1] ap
PRESET E (7] 9] o
PE[B [9]s

coos7ees

s 2 3 4 8 7
+ e SRaS
2 _la
PEA B C D E RLIN P
"—s 1
]
1 15
1—bor I | 15
- "
1®—o MR LI Py |
Qs Qg Qc Op Qg . Py
T T [ n
15 14 13 11 10 . | 10

Lsoses0s
15058608

Veg =P 5
GND = Pin 12
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Shift Registers

7496, LS96

LOGIC DIAGRAM

Each flip-flop has asynchronous set inputs,

allowing them to be independently set HIGH.
Proset £ The set inputs are controlled by a common
™| active HIGH Preset Enable (PE) input. The PE
input is not buffered, and care must be taken
not to overload the driving element. When the
s %o PE is HIGH, a HIGH on the Preset (A-E)
cr inputs will set the associated flip-flops HIGH.
L] A LOW on the A-E inputs will cause "'no
- change'" in the appropriate flip-flops.
The asynchronous active LOW Clear (MR) is
buffered. When LOW, the MR overrides the
©0) clock and clears the register if the PE i$ not
% active. The Preset inputs override the MR,
0029008, forcing the flip-flops HIGH if both are activat-
() =P number ed simultaneously. However, for predictable
b operation, both signals should not be deacti-
vated simulf ly.
FUNCTION TABLE
INPUTS OUTPUTS
Preset
Master Reset | Preset Enable Clock Serial Qa Qp Qc Qp Qe
A B C D E °
L L X X X X X X X L L L L L
L X L L L L L X X L L L L L
H H H H H H H X X H H H H H
H H L L L L L L X Qpo Qgo Qco Qpo Qgo
H H H L H L H L X H Qgo H Qoo
H L X X X X X L X Qao B0 Qco Qpo Qeo
H L X X X X X 1 H H An Qgn Qcn on
H L X X X X X 1 L L Qan Qgn Qcn Qon
H =HIGH voltage level, (steady state)
L =LOW voltage level (steady state)
XT = |rrel (any input, i ing
= Transition from LOW-to-HIGH level
Qao. Qgo. tc = The level of Qa, Qp, etc, respectively before the indi teady-state input ions were

Qan, Qpn, ©tc = The level of Qa, Qp. etc, respectively before the most recent

transition of the clock.

ouTPUTS S

Figure 1. Typical Master Reset, Shift, Preset, And Shift Sequences
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DESCRIPTION

The '107 is a dual flip-flop with individual
J, K, Clock and direct Reset inputs. The
74107 is a positive pulse-triggered flip-
flop. JK information is loaded into the
master while the Clock is HIGH and
transferred to the slave on the HIGH-to-
LOW Clock transition. For these devices
the J and K inputs should be stable while
the Clock is HIGH for conventional oper-
ation.

The 74LS107 is a negative edge-trig-
gered flip-flop. The J and K inputs must
be stable one set-up time prior to the
HIGH-to-LOW Clock transition for pre-
dictable operation.

The Reset (Rp) is an asynchronous
active LOW input. When LOW, it over-
rides the Clock and Data inputs, forcing
the Q output LOW and the Q output
HIGH.

PIN CONFIGURATION

74107,

LS107

Flip-Flops

Dual J-K Flip-Flop
Product Specification

TYPE TYPICAL fuax TYPICAL ?;J;:k{) CURRENT
74107 20MHz 20mA
74L8107 45MHz 4mA
ORDERING CODE
o AL AN
Piastic DIP N74107N, N74LS107N
Plastic SO N74LS107D
NOTE:
For information regarding devices pi to Military see the Sig Military Products
Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

[ PINS DESCRIPTION 74 74LS
{ CP Clock input 2ul 4LSul
Rp Reset input 2ul 3LSul
J, K Data inputs 1ul 1LSul
Q, Q Outputs 10ul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and - 1.6mA I, and a 74LS unit load (LSul) is 20pA Iy

and -0.4mA .

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

s [14) Vec
5 [ fipy
o3 7] CP.
~|

Ky [7] mE

Qa, [ 0] R,
2 D2
g, (€] ag
ano (7] ap

Cos7708

‘107 '107 'LS107
1-an a1f-3 8—{u az2f-5
1 1
12qcp1 9 g cpr2 u 3 — N
2 {e —  2nbo
4 4
—k 2 i 2
a1 2 11—k Q206 — >
Rpy A1 Rp2 N 1nla
¢ 1]
13 10
Lsosenos L s s | s
'LS107 9 | — 9 —-
1 1
1—{n a1l-3 8 Q2|5 b v 6
10 10
12 b cP1 9-0p CP2 Lsosssos Lsossons
4—{K1 Ry Q1 L}z 1—K2 Ry, @2 o6
14 ]
13 10
Lsosesos
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Product Specification

74107, Ls107

LOGIC DIAGRAM

FUNCTION TABLE

ol

Sl—

10029108

INPUTS OUTPUTS
OPERATING MODE

ﬁn Wz) J K Q
Asynchronous Reset (Clear) | L X X|X| L H
Toggle H| JL |h|[h| g q
Load "0" (Reset) H| L {1 |nh| L | H
Load "1" (Set) H I h |1 H L
Hold "no change" H| JL |1 ]|1]|gq q

H = HIGH voltage level steady state.

h = HIGH voltage level one set-up time prior to the HIGH-to-LOW Clock
transition.®

L = LOW voltage level steady state.

| = LOW voltage level one setup time prior to the HIGH-to-LOW clock
transition.®

q = Lower case letters indicate the state of the referenced output prior to the
HIGH-to-LOW Clock transition.

X =Don't care.

JTL =Positive Clock pulse.

NOTES:

1. TheJ and K inputs of the 74107 must be stable while the Clock is HIGH for
conventional operation.

2. The 74LS107 is edge-triggered. Data must be stable one set-up time prior
1o the negative edge of the Clock for predictable operation.

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 74 74LS UNIT
Vece Supply voltage 7.0 7.0 Vv
VIN Input voltage -0.5 to +55 -05to +7.0 \
™ Input current -30 to +5 -30 to +1 mA
Vout Voltage applied to output in HIGH output state -0.5 to +V¢¢ -0.5 to +Vcc )
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 ' 74LS
PARAMETER UNIT
Min Nom Max Min Nom Max

Vee Supply voltage 475 5.0 525 4.75 5.0 525 )
ViH HIGH-level input voltage 2.0 2.0 \
ViL LOWe-level input voltage +08 +0.8 \
lix Input clamp current -12 -18 mA
loH HIGH-level output current -400 -400 MA
loL LOW-level output current 16 8 mA
Ta Operating free-air temperature 0 70 0 70 °C




74109, LS109A
Flip-Flops

Dual J-K Positive Edge-Triggered Flip-Flop
Product Specification

Logic Products

DESCRIPTION TYPICAL SUPPLY CURRENT
The '109 is dual positive edge-triggered TYPE TYPICAL fuax (TOTAL)

JK-type flip-flop featuring individual J, K,

Clock, Set and Reset inputs; also com- 74109 33MHz omA e
plementary Q and Q outputs. 74LS109A 33MHz 4mA

Set (Sp) and Reset (Rp) are asynchro-

nous active LOW inputs and operate ORDERING CODE

independently of the Clock input.
i ox mpet PACKAGES ., COMMERCIAL RANGE
The J and K are edge-triggered inputs ccmIVOR Ta
which control the state changes of the Plastic DIP N74109N, N74LS109AN
flip-flops as described in the Mode Se- Plastic SO N74LS109D
lect-Truth Table. -
— NOTE:
The J and K inputs must be stable just  For information regarding devices p to Military S| see the Signetics Military Products
Data Manual.

one set-up time prior to the LOW-to-
HIGH transition of the Clock for predict-

able operation. The JK design allows INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

operation as a D flip-flop by tying the J PINS DESCRIPTION 74 74LS
and K inputs together. cp GClock input 2ul 1LSul
Although thg _Clock mpgt is level sensi- Ao Aeset input 4ul 2LSut
tive, the positive transition of the Clock -
pulse between the 0.8V and 2.0V levels So Set input 2ul 2.5ul
should be equal to or less than the Clock J, K Data inputs 1ul 1LSul
to output delay time for reliable opera-

1 10LSul
tion. Q Q Outputs Oul ul

NOTE:
Where a 74 unit load {ul) is understood to be 40pA ly and -1.6mA Iy, and a 74LS unit load (LSul)
IS 20pA Iy and ~0.4mA [

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

Rt [T [} vee s " 2 1
- 4 6
L] 5] Rpa . T o & z>m =
— 1 L]
RG] (1442 ! “T-‘z %02 agf 10 _‘.h:ak o7
cry[&] 3] Kz Snlg
So1[5] [2] cpy TPren 12—p>cry "
< 4 {2
a, (€] [17] %o, 'z_bcz 10
&[] [1¢] o, 3K Roy Qf-7 13Ky my, Gaf—s [LIN )
anD[E [9)35, k4 4 “rdn =3
comsrems 1 15 Unls
Jo— fyo—




Flip-Flops 74109, LS109A

LOGIC DIAGRAM FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODE —1— —

Sp|Rp |CP|J[K | Q@ Q
Asynchronous set L|H|[X|X|X]|H L
Asynchronous reset (clear) H LI X[X]|X]| L H
Undetermined (note) L L [X|[X]|X]|H H
Toggle HIH|[T[n[1 |G| q
Load "0" (reset) H{H|T|I|1|L|H
Load"1" (set) H{H|[T|(h|h|H]|L
Hold "no change" H{H|[T|I[h|q| T

H =HIGH voltage level steady state.

L =LOW voitage level steady state.

h =HIGH voltage level one set-up time prior to the LOW-to-HIGH Clock
transition.

| =LOW voltage level one setup time prior to the LOW-to-HIGH Clock
transition.

X =Don't care.

LDozs20S q = Lower case letters indicate the state of the referenced output prior to the
LOW-to-HIGH Clock transition.

T = LOW-to-HIGH Clock transition.

NOTE:

Both outputs will be HIGH while both Sp and Rp are LOW, but the output

states are unpredictable if Sp and Rp go HIGH simultaneously.

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 74 74LS UNIT
Vee Supply voltage 7.0 7.0 W \
Vin Input voltage -0.5 to +5.5 -0.5 to +7.0 \
Iin Input current -30 to +5 -30 to +1 mA
Vout Voltage applied to output in HIGH output state -0.5 to +V¢cc¢ -0.5 to +V¢o \
Ta Operating free-air temperature range 0 to 70 °C

RECOMMENDED OPERATING CONDITIONS

74 74LS
PARAMETER UNIT
Min Nom Max Min Nom Max

Vee Supply voltage 4.75 5.0 5.25 4.75 5.0 5.25 v
ViH HIGH-level input voltage 20 20 v
ViL LOW-level input voltage +0.8 +0.8 \'
13 Input clamp current -12 -18 mA
loH HIGH-level output current -800 -400 pA
loL LOW-level output current 16 8 mA
Ta Operating free-air temperature 0 70 0 70 °C




7415112, S112
Flip-Flops

Dual J-K Edge-Triggered Flip-Flop
Product Specification

Logic Products

DESCRIPTION TYPICAL SUPPLY CURRENT
The '112 is a dual J-K negative edge- TYPE TYPICAL fuax (TOTAL)
triggered flip-flop featuring individual J,

K, Clock, Set and Reset inputs. The Set 74LS112 45MHz AmA

(Sp) and Reset (Rp) inputs, when LOW, 748112 125MHz 15mA

set or reset the outputs as shown in the
Function Table regardless of the levels

ORDERING CODE

at the other inputs.
COMMERCIAL RANGE
A HIGH level on the Clock (CP) input PACKAGES Voc =5V £5%; Ta = 0°C to +70°C
enables the J and K inputs and data will "
be accepted. The logic levels at tie J Plastic DIP N74S112N, N74LS112N
and K inputs may be allowed to change Plastic SO N74LS112D, N745112D
while the CP is HIGH and the flip-flop will  noTE:
perform according to the Function Table  For i ing devices p to Military S see the Signetics Military Products
Data Manual.

as long as minimum setup and hold
times are observed. Output state chang-
es are initiated by the HIGH-to-LOW

transition of CP. PINS DESCRIPTION 748 74LS
CcP Clock input 2Sul 4LSul
Ro, 5o Reset and set inputs 3.5Sul 3LSul
J, K Data inputs 1Sul 1LSul
Q Q Outputs 10Sul 10LSul

PIN CONFIGURATION

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

NOTE:

A 74 unit load (ul) is 50uA Iy and -2.0mA Iy, and a 74LS unit load (LSul) is 20pA Iy and -0.4mA .

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

3

&[] [l vee ¢ v E;‘m s
«E El'_“" 3y %01 o f-s sy, %02 apf-s 2 Y
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5] oy 10 CPy 13-0pCPy w o

G mp LT P | 9
8] mEn 2Ky ug‘ e 12— K2 :?m%w :z: 2K 9
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Product Specification

7415112, $112

LOGIC DIAGRAM

FUNCTION TABLE

LD018308

INPUTS OUTPUTS

OPERATING MODE — T T —

S, |Rop |CP |4 (K| Q | Q

Asynchronous set L H X [ X|X| H L
Asynchronous reset (clear) H L X |X|X| L H
Undetermined L L X | X|X| H H
Toggle H|H| ! |hlh| g | q
Load "0" (reset) H{H| ! |1|n| L ]|H
Load "1" (set) H|lH |V |n|1|H|L
Hold "no change" H|{H| L |11 g7

transition.

H =HIGH voltage level steady state.
h = HIGH voltage level one set-up time prior to the HIGH-to-LOW Clock

L = LOW voltage level steady state.

! = LOW voltage level one set-up time prior to the HIGH-to-LOW Clock

transition.

q =Lower case letters indicate the state of the referenced output one
set-up time prior to the HIGH-to-LOW Clock transition.

X =Don't care.

| = HIGH-to-LOW Clock transition.

NOTE:

Both outputs will be HIGH while both Sp and Rp are LOW, but the output
states are unpredictable if Sp and Rp go HIGH simultaneously.

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 74LS 748 UNIT
Vee Supply voitage 7.0 7.0 v
VIN Input voltage -0.5 to -7.0 -0.5 to +56.5 \'s
™ Input current -30 to +1 -30 to +5 mA
Vout Voltage applied to output in HIGH output state -0.5 to +Vcc -0.5 to +V¢e \2
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74LS 748
PARAMETER UNIT
Min Nom Max Min Nom Max

Vee Supply voltage 4.75 5.0 5.25 475 5.0 5.25 \
ViH HIGH-level input voltage 20 20
ViL LOW-level input voltage +0.8 +0.8 A
ik Input clamp current -18 -18 mA
loH HIGH-level output current -400 -1000 HA
loL LOW-level output current 8 20 mA
Ta Operating free-air o 70 o] 70 °c
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Logic Products

DESCRIPTION

The '113 is a dual J-K negative edge-
triggered flip-flop featuring individual J,
K, Set and Clock inputs. The asynchro-
nous Set (Sp) input, when LOW, forces
the outputs to the steady state levels as
shown in the Function Table regardiess
of the levels at the other inputs.

A HIGH level on the Clock (CP) input
enables the J and K inputs and data will
be accepted. The logic levels at the J
and K inputs may be allowed to change
while the TP is HIGH and the flip-flop will
perform according to the Function Table
as long as minimum set-up and hold
times are observed. Output state chang-
es are initiated by the HIGH-to-LOW
transition of CP.

74L5113, S113
Flip-Flops

Dual J-K Edge-Triggered Flip-Flop
Product Specification

TYPE TYPICAL fyax TYPICAL ﬂlg:k:) CURRENT
74L8113 45MHz 4mA
745113 125MHz 15mA

ORDERING CODE

PACKAGES Voo = 5V £5%; Ta= 0°C to #70°C
Plastic DIP N74S113N, N74LS113N
NOTE:
For i ion regarding devices p to Military Specifications, see the Signetics Military Products
Data Manual.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 74S 74LS
CcP Clock input 2Sul 4LSul
5 Set inputs 3.55ul 3LSul
4 K Data inputs 1Sul 1LSul
Qad Outputs 10Sul 10LSul
NOTE:

A 74S unit load (Sul) is 504A Iy and —2.0mA hy, and a 74LS unit load (LSul) is 20A hy and —0.4mA I

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
Ao ) vec ot I :;;c, =
= =V B e KR e D S
:‘: : %;’m 1Py Ky 13 > CP, n |, ,
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Flip-Flops 7418113, S113

LOGIC DIAGRAM FUNCTION TABLE

INPUTS OUTPUTS
X OPERATING MODE
Q

(7]
o

Asynchronous set
-3 Toggle

Load "0" (reset)
Load "'1" (set)
Hold "'no change’

Sp H =HIGH voltage level steady state.

h =HIGH voltage level one set-up time prior to the HIGH-to-LOW Clock
X 4 transition.
= LOW voltage level steady state.

- I =LOW voltage level one set-up time prior to the HIGH-to-LOW Clock
cp transition.
10007908 q = Lower case letters indicate the state of the referenced output one set-up
time prior to the HIGH-to-LOW Clock transition.
X =Don't care.
} = HIGH-to-LOW Clock transition.

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

IITIITX
——— X gl
— T - X|«
— =TT x| X
o0 Irox
olrTor | O

-

PARAMETER 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 A
VIN input voltage -0.5 to -7.0 -05 to +55 \2
™ Input current -30 to +1 ~30 to +5 mA
Vout Voltage applied to output in HIGH output state -0.5 to +V¢c -0.5 to +V¢¢ A
Ta Operating free-air temperature range 0 to 70 °C

RECOMMENDED OPERATING CONDITIONS

74LS 74S
PARAMETER UNIT
Min Nom Max Min Nom Max

Vec Supply voltage 475 5.0 5.256 4.75 5.0 5.25
Vi HIGH-level input voltage 20 20 |
Vi LOW-level input voltage +0.8 +0.8
ik input clamp current -18 -18 mA
loH HIGH-level output current -400 -1000 MA
loL LOW-jevel output current 8 20 mA
Ta Operating free-air temperature 0 70 4] 70 °C
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74116
Latch

Dual 4-Bit Transparent Latch
Product Specification

Logic Products

DESCRIPTION ) TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT

The '116 has two independent 4-bit DELAY—DATA TO OUTPUT (TOTAL)

transparent latches. Each 4-bit latch is 7 7 50mA

controlled by a two-input active LOW 4116 11ns

Enable gate (Eo and E1). When both Eq

and E; are LOW, the data enters the ORDERING CODE

latch and appears at }he output. The PACKAGES COMMERCIAL RANGE

outputs follow the Data inputs as long as Veg =5V £5%; To=0°C to +70°C

Eop and E4 are LOW. The data on the D — N7a116N

inputs one set-up time before the LOW- Plastic DIP

to-HIGH transition of Eq or E; will be  NOTE: ) ) . ) "

stored in the latch. The Latched outputs ;t:m Jormas g devices p to Miitary see the Miitary Pro

remain stable as long as either Eq or E4 .

is HIGH. INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

Each 4-bit latch has an active LOW PINS DESCRIPTION 74

asynchronous Master Reset (MR) input. -

When LOW, the MR input overrides the Eo By Enable inputs Tul

Data and Enable inputs and sets the four Do-D3 Data inputs 1.5ul

Latch outputs LOW. MR Master reset input 1ul
Qp-Q3 - Latch outputs 10ul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and -1.6mA |

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
ITR.E 24] Voo
o [ z3) ag,
] [22] Oy, 234681 1416 16 18 20 22 s
< I i E
90 [£] [20] 020 [
04, €] [15]) a4y E DgDyDzDy E Dy D4 D203
oy, [} 18] Dyp - hd
D2 [F] 571 Gon MR Qg Q4003 MR Q9 0y 003 1 p”
o] 200 1T 1111
03, [19] 5] &), 18791 131719202
03 7] )2, s %o e
ano [z} 73] WA, | -

=z |
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Logic Products

FEATURES

e Very good pulse width stability

¢ Virtually immune to temperature
and voltage variations

o Schmitt trigger input for slow
input transitions

o internal timing resistor provided

DESCRIPTION

These multivibrators feature dual active
LOW going edge inputs and a single
active HIGH going edge input which can
be used as an active HIGH enable input.
Complementary output pulses are pro-
vided.

Pulse triggering occurs at a particular
voltage level and is not directly related
to the transition time of the input pulse.
Schmitt-trigger input circuitry (TTL hys-
teresis) for the B input allows jitter-free
triggering from inputs with transition
rates as slow as 1 volt/second, provid-
ing the circuit with an excellent noise
immunity of typically 1.2 volts. A high
immunity to Vgc noise of typically 1.5
volts is also provided by internal latching
circuitry. Once fired, the outputs are
independent of further transitions of the
inputs and are a function only of the

PIN CONFIGURATION

74421
Multivibrator

Monostable Multivibrator
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74121 43ns 18mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Ve = BV £5%; T = 0°C to +70°C
Piastic DIP N74121 N
Plastic SO N74121 D

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

timing components. Input pulses may be
of any duration relative to the output
pulse. Output pulse length may be varied
from 20 nanoseconds to 28 seconds by
choosing appropriate timing compo-
nents. With no external timing compo-
nents (i.e., Riny connected to Vgg, Cext
and Rext/Cext OpeN), an output pulse of
typically 30 or 35 nanoseconds is
achieved which may be used as a dc
triggered reset signal. Output rise and
fall times are TTL compatible and inde-
pendent of pulse length.

Pulse width stability is achieved through
internal compensation and is virtually

LOGIC SYMBOL

independent of V¢ and temperature. In
most applications, pulse stability will only
be limited by the accuracy of external
timing components.

Jitter-free operation is maintained over
the full temperature and V¢ ranges for
more than six decades of timing capaci-
tance (10pF to 10uF) and more than one
decade of timing resistance (2kS2 to
30kS2 for the 54121 and 2KS) to 40kS2
for the 74121). Throughout these
ranges, pulse width is defined by the
relationship: (see Figure 1)
tw(out) = Ceyt Rext IN2

twl(out) = 0.7 Cext Rext

LOGIC SYMBOL (IEEE/IEC)

CDose208

15058508,

Sxm
b G )
Lxmwex
3
ar]la| &

> ~-l
T

. LS080606
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Multivibrator

74121

FUNCTION TABLE

INPUT AND OUTPUT LOADING

AND FAN-OUT TABLE

in circuits where pulse cutoff is not critical,
timing capacitance up to 1000uF and timing

INPUTS OUTPUTS resistance as low as 1.4kQ2 may be used.
A, A B Q ] PINS DESCRIPTION 74
L X H L H Ay Az Inputs 1ul
X L H L H B Input 2ul
X X L L H
H H X L H Q Q Outputs 10ul
H i H | NOTE:
l H H n u A 74 uniit load (ul) is understood to be 40pA Iy and
[ I H n|u - 1.6mA .
L X 1 n|u
X L t n| w

H = HIGH voltage level

L =LOW voltage level

X = Don't care

T = LOW-to-HIGH transition
1 = HIGH-10-LOW transition

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 74 UNIT
Voo Supply vohtage 70 v
ViN Input voitage -0.5 to +5.5 v
In Input current -30 to +5 mA
Vour Voltage applied to output in HIGH output state -05 to +Vgg v
Ta Operating free-air P range 0 to 70 °C

RECOMMENDED OPERATING CONDITIONS
74
PARAMETER UNIT
Min Nom Max
Veo Supply vohtage 475 5.0 5.25 v
I Input clamp current -12 mA
ToH HIGH-level output current -400 uA
loL LOW-level output current 16 mA
) B input 1 Vis

dv/dt Rate of rise or fall of input puise o, A inputs ] Vins
Ta Operating free-air P 0 70 °C
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Logic Products

FEATURES

e DC triggered from active HIGH
or active LOW inputs

e Retriggerable for very long
pulses — up to 100% duty cycle

o Direct reset terminates output
puise

e Compensated for V¢¢ and
temperature variations

DESCRIPTION

The '123 is a dual retriggerable monost-
able multivibrator with output pulse width
control by three methods. The basic
pulse time is programmed by selection
of external resistance (Rey) and capaci-
tance (Cext) values. Once triggered, the
basic pulse width may be extended by
retriggering the gated active LOW going
edge input (A) or the active HIGH going
edge input (B), or be reduced by use of
the overriding active LOW reset.

The basic output pulse width is essen-
tially determined by the values of exter-
nal capacitance and timing resistance.

PIN CONFIGURATION

74123

Multivibrator

Dual Retriggerable Monostable Multivibrator

Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74123 I 24ns 46mA
NOTE:
For information regarding devices pr to Military Sp see the Si Military Products
Data Manual.

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vee = 5V £5%; Ta =0°C to +70°C
Plastic DIP N74123N
Plastic SO N74123D

For pulse widths when Cegy < 1000pF,
see Figure A.

When Cey > 1000pF, the output pulse
width is defined as:

0.7
tw = 0.28 Rgx * Cext (1 + Rex)

The external resistance and capacitance
are normally connected as shown in
Figure B. If an electrolytic capacitor is to
be used with an inverse voltage rating of

LOGIC SYMBOL

less than 1V then Figure C should be
used. (Inverse voltage rating of an elec-
trolytic is normally specified at 5% of the
forward voltage rating.) if the inverse
voltage rating is 1V or more (this in-
cludes a 100% safety margin) then Fig-
ure B can be used. Note that if Figure C
is used the timing equations change as
foflows:

tw = 0.25 Roqt * Cox (1 +52)

LOGIC SYMBOL (IEEE/IEC)

O] 78] Voo
8, 7] Rext/Caxtt
Rpy 5] 74] Coxtt
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Product Specification

Multivibrator 74123
FUNCTION TABLE INPUT AND OUTPUT LOADING
INPUTS oUTPUTS AND FAN-OUT TABLE
Ro | A | B Q a PINS | DESCRIPTION 74
L X X L H A B Inputs 1ul
X H X L H Rp Input 2ul
X X L L H
H L 1 I 1r QQ Outputs 10ul
H 1 H I u NOTE:
T L H n w A 74 unit load (ul) is understood to be 40uA Iy and
H =HIGH voltage level ~1.6mA b
L =LOW voltage level
X =Don't care
T = LOW-to-HIGH transition
| = HIGH-to-LOW transition
JL = One HiGH-level puise
U = One LOW-level pulse
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)
PARAMETER 74 UNIT
Vee Supply voltage 7.0 v
Vin Input voltage -0.5 to +5.5 v
N Input current -30 to +5 mA
Voutr Voltage applied to output in HIGH output state -0.5 to +Vcc v
Ta Operating free-air P range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74
PARAMETER UNIT
Min Nom Max
Ve Supply voitage 4.75 5.0 5.25 v
ik Input clamp current -12 mA
loH HIGH-level output current -800 MA
loL LOW-level output current 16 mA
Ta Operating free-air temp 0 70 °C
ViH HIGH-level input voltage 2.0 \'
Vi LOW-level input voltage +08 \"
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Multivibrator

74123

TYPICAL PERFORMANCE CHARACTERISTICS
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Logic Products

74125, 74126,

LS126A
Buffers

Quad 3-State Buffer
Product Specification

LS125A,

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74125 10ns 32mA
FUNCTION T. , 74LS125A 8ns 11mA
'
ABLE '125, 'LS125A 74126 10ns 36mA
INPUTS OouTPUT 74LS126A ons 12mA
c A Y
n L L ORDERING CODE
L H H COMMERCIAL RANGE
H X 2 PACKAGES Vge =5V £5%; Tp =0°C to +70°C
Plastic DIP N74125N, N74LS125N
FUNCTION TABLE '126, 'LS126A N74126N, N74LS126N
INPUTS OUTPUT Plastic SO N74LS125AD
NOTE:
Cc A Y For i garding devices to Military see the Sig Military Prodi
H L L Data Manual.
': ’)‘(‘ (g) INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
H = HIGH voitaga Tovel PINS DESCRIPTION 74 74LS
L =LOW voltage level Al Inputs 1ul 1LSul
X=Don't care
(2) = HIGH impedance (off) All Outputs 10ul 30LSul
NOTE:
Where a 74 unit load (ul) is understood to be 40uA Iy and -1.6mA i, and a 74LS unit load (LSui) is 20pA |y
and ~0.4mA I
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
'128 ‘125 125
'LS125A 'LS125A 'LS125A
2
— >3] Py
1¢ [T] [i2) vee . RN YI—
wi ) ac PRRL) W, .
1] - (]
1Y 3] [Z] s 4 n a 4 v
x[T 1) oy s * s .
10
] el 2 N or v
2v |6 9]3aA " =
ano [7] BE; 2 uE v Lz "
CD041908 — pil N v
Lstazaos
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Product Specification

74425, 74126, LS125A, LS126A

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
'126 ‘126 ‘126
'LS126A 'LS126A 'LS126A
e 3
1c 7] ] vee 1< e ¥
1A 1y
1A ] [73) 4c 2 3 s
w3 [77] 44 P 4 v o
s_2A v
2¢[7 1] av 03 °
2A 8
3 o] sc STV AN 0 vt
2vie 5134 132 ]
GND[7 (5] av 12 uE & 2 i
13
€D042008 15032308 —
Lsosesas
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)
PARAMETER 74 74LS UNIT
Vee Supply voltage 7.0 7.0 \
ViN Input voltage -0.5 to +55 -0.5 to +7.0 \"
™ Input current -30 to +5 -30 to +1 mA
Vout Voltage applied to output in HIGH output state -0.5 to +Vco -0.5 to +Vgo \
Ta + Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
| Vee Supply voltage 4.75 5.0 5.25 4.75 5.0 5.25 Vv
ViH HIGH-level input voltage 2.0 2.0
I LOW-level input voltage +08 +08 v
lik Input clamp current -12 -18 mA
loH HIGH-level output current -5.2 -2.6 mA
loL LOW-level output current 16 24 mA
Ta Operating free-air temperature 0 70 0 70 °C
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Logic Products

FUNCTION TABLE

74128
Buffer

Quad Two-Input NOR Buffer
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74128 7ns 23mA

ORDERING CODE

INPUTS OUTPUT COMMERCIAL RANGE
A 5 Y PACKAGES Voo = 5V £5%; Ta = 0°C to +70°C
Plastic DIP N74128N
L L H
L H L NOTES:
H L L For information regarding devices p to Military ions, see the Sigl Military Products
Data Manual.
H H L
H = HIGH voltage level INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L = LOW voltage level
PINS DESCRIPTION 74
A B Inputs 1ul
Y Output 30ul
NOTE:
Where a 74 unit load is understood to be 40uA Iy and —1.6mA .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
2 >
Py ¥ s A
W [14] vee 3B 1 -—
1A E@ 3] &Y A 5
ool fma - 0 e
2y g [11] 4 N .
24 Y e Y ] 10
0 8 4Dt : o
28 G| [9] 38 —
A ki)
6no [7] [3]3a " Y3 =]
123D°_ ! 2 13
CDO58405. h—
Lsos2108
Lsosoms
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Logic Products

The '132 contains four 2-input NAND
gates which accept standard TTL input
signals and provide standard TTL output
levels. They are capable of transforming
slowly changing input signals into sharp-
ly defined, jitter-free output signals. In
addition, they have greater noise margin
than conventional NAND gates.

Each circuit contains a 2-input Schmitt
trigger followed by a Darlington level
shifter and a phase splitter driving a TTL
totem-pole output. The Schmitt trigger
uses positive feedback to effectively
speed-up slow input transition, and pro-
vide different input threshold voltages
for positive and negative-going transi-
tions. This hysteresis between the posi-
tive-going and negative-going input
threshold (typically 800mW) is deter-
mined internally by resistor ratios and is
essentially insensitive to temperature
and supply voltage variations. As long as
one input remains at a more positive

74132, LS132
Schmitt Triggers

Quad 2-input NAND Schmitt Trigger
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74132 15ns 21mA
74L.8132 15ns 7mA

ORDERING CODE

PACKAGES Vee =§3§::?$LA: 0o 1o +70%C
Plastic DIP N74132N, N74LS132N
NOTE:
For i g devices to Military see the Si Military Products
Data Manual.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 74 74LS
A B Inputs 1ul 1LSul
Y Output 10ul 10LSul
NOTE:

Where a 74 unit load (ul) is understood to be 40pA |y and - 1.6mA Iy, and a 74LS unit load (LSul) is 20pA I
and -0.4mA I,

FUNCTION TABLE

INPUTS OUTPUT
voltage than V1 4 max. the gate will re- n B Y
spond to the transitions of the other
input as shown in Waveform 1. L L H
L H H
H L H
H H L
H = HIGH voltage level
L =LOW voltage level
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC .
A - &
1 [13] vee N L 3
z@ = o ) 7
e - 1>
= = o
e - -
0 g ~ '
ano [7] 3] 1: A Yo : .
A}
coousoes Lsoreos
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745133
Gate

13-Input NAND Gate
Product Specification

Logic Products

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
745133 4ns 4mA
FUNCTION TABLE ORDERING CODE
INPUTS OUTPUT COMMERCIAL RANGE
AM v PACKAGES Vee =6V £5%; To=0°C to +70°C
Plastic DIP N74S133N
H...H L
one input =L H Plastic SO N74S133D
H = HIGH voltage level NOTE:
L = LOW voltage level For information regarding devices pi to Miiitary Specificati see the Signetics Military Products
Data Manual.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 748
All Inputs 1Sul
Y Output 10Sul
NOTE:
A 74S unit load (Sul) is understood to be 50uA Iy and -2.0mA .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A 1] &
AT %) vee B —
o 7] =] ¥ ¢ ]
] —
c3 gt E :
p[7 73] x : 1 »
E[s 2] 4 W _10 |
[T [70] W : 3]
GND [E] 5] v L 4
" 15
consasas
15080005
Lsos0108
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Logic Products

FUNCTION TABLE

INPUTS OUTPUT
Dp...Dqy OE v
H...H L L
one input = L L H
X..X H @

H = HIGH voltage level

L = LOW voltage level

X =Don't care

(2) = HIGH impedance "off" state

PIN CONFIGURATION

745134
Gate

12-Input NAND Gate (3-State)
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY
745134 5ns 10mA
ORDERING CODE
COMMERCIAL RANGE
PACKAGES Voe = 5V £5%; T4 = 0°C to +70°C

Plastic DIP N745134N

Plastic SO N745134D
NOTE:
For i ion regarding devices p! to Military see the Si ics Military
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 748
Al Inputs 1Sul
Y Output 10Sul

NOTE:

Where a 74S unit load (Sul) is understood to be 50uA Iy and -2.0mA Iy

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

15080208

daaaad:

<

i

©

|

S
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Logic Products

745135

Gate

Quad Exclusive OR/NOR Gate
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
748135 9ns 65mA
FUNCTION TABLE ORDERING CODE
INPUTS OUTPUT COMMERCIAL RANGE
PACKAGES Vee =5V £5%; Ta=0°C to +70°C
A B c Y
Plastic DIP N74S135N
L L L L
L H L H NOTE:
H L L H For garding devices pi to Military , see the Sig Military Products
H H L L Data Manual.
t ; : :-_‘ INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
H L H L PINS DESCRIPTION 748
H H H H
Al Inputs 1Sul
H = HIGH voltage level
L =LOW voltage level All Outputs 10Sul
NOTE:
A 74S unit load (Sul) is understood to be 50pA Iy and ~2.0mA I
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
I x+
2| 3
A
Ly 1] vee 178 v 4
e 5] A :;) o B
7
v ] [ 8 5 _A Y, s |7
= = ') | D o
10
A[E] [iz] ¢ " i) —] 2K+t
B Y " [
10 9 L | 9
Ayl || SR |
Y7 10
A Y E——
15 3 2K+1
ano [z} VA A uI) 1" 13
cooseros Lsososs 15
Lsososas
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Logic Products

7415136

Gate

Quad Two-Input Exclusive-OR Gate (Open Collector)
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74L.S136 18ns 6.1mA
FUNCTION TABLE ORDERING CODE
Paokaces e oA NG
A B Y ccT ™ A
Plastic DIP N74LS136N
L L L NOTE:
h E : For i garding devices p to Military S see the Si Military Products
H H L Data Manual.
H = HIGH voltage level INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L = LOW voltage level
PINS DESCRIPTION 74LS
A B Inputs 2LSul
Y Output 10LSul
NOTE:
Where a 74LS unit load (LSul) is 20pA Iy and-0.4mA .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
-2 v 1
17 3
o o =D oo
A
[E3 @E ‘s I s 4
o T =) i o
i 4D
= Gl ) Dy =
anD (7] 0} 124 Y
e ) D -
Voc =Pin 14 -
GND = Pin 7
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54S/748137

1-OF-8 DECODER/DEMULTIPLEXER
(With Input Latches)

DESCRIPTION — The 'S137 is a very high speed 1-of-8 decoder/demulti-
plexer with latches on the three address inputs. This device essentially com-
bines the function and speed of the 'S138 1-0f-8 decoder with a 3-bit storage
latch. When the latch is enabled (LE = LOW), the 'S137 acts as a 1-of-8 active
LOW decoder. When the Latch Enable (LB} goes from LOW to HIGH, the last
data present at the inputs before this transition is stored in the latches. Fur-
ther address changes are ignored as long as LE remains HIGH. The output
enable gate (E1 » E2) controls the state of the outputs independent cf the
Address inputs or latch operation. All outputs are HIGH unless £ isLOW and
E2 is HIGH. The 'S137 is ideally suited for implementing non-overlapping de-
coders in 3-state systems and strobed (stored address) applications in bus
oriented systems. The 'S137 is fabricated with the Schottky barrier diode pro-
cess for high speed.

¢ SCHOTTKY PROCESS FOR HIGH SPEED

o COMBINES 1-OF-8 DECODER WITH 3-BIT LATCH

* MULTIPLE INPUT ENABLE FOR EASY EXPANSION OR
INDEPENDENT CONTROLS

e ACTIVE LOW MUTUALLY EXCLUSIVE OUTPUTS

ORDERING CODE: See Section 9

CONNECTION DIAGRAM

PINOUT A
Ao [] ~ 18] vec
a2 Go
A [3] Eé‘
e [4] E] (Y
&[] [12] 65
€, [¢] [11]0.
o- E Eﬁs
GNo[2] 9166
LOGiIiC SYMBOL

LE Ao A1 A; € E2

piN |_COMMERCIAL GRADE|  MILITARY GRADE PKG
PKGS Voe = +5.0 V 5%, Voc = +5.0 V £10%, Qv 01 02 05 04 05 Os O
OUT|  1,20°Cto+70°C | Ta=-55°C to +125°C | TYPE
Plastic 15 14 13 12 11 10 9 7
OIP (P) A | 748137PC 9B
Ceramic
DIP (D) A |[74s137DC 54S137DM 6B Voc = Pin 16
GND =Pin 8
F'fg’" A |74s137FC 54S137FM a
INPUT LOADING/FAN-OUT: See Section 3 for U.L. definitions
) 54/748 (U.L.)
PIN-NAMES DESCRIPTION HIGH/LOW
A—A2 Address Inputs 1.25/1.25
LE Latch Enable Input (Active LOW) 1.25/1.25
E Enable Input (Active LOW) 1.25/1.25
E2 Enable Input (Active HIGH) 1.25/1.25
Go—0r Outputs (Active LOW) 25/12.5
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FUNCTIONAL DESCRIPTION — The 'S137 1s a very high speed 1-of-8 decoder/demultiplexer tabricated with
the Schottky barrier diode process. The decoder accepts three binary weighted inputs (Ag, A1, A2) and when
enabled provides eight mutually exclusive active LOW outputs (Op — O7). The 'S137 also features a 3-bit latch on
the Address inputs. The device functions as a 1-of-8 decoder {same as 'S138) when the Latch Enable (LE) is
LOW. When LE is HIGH, the address present one setup time prior to the LOW-to-HIGH transition of LE will be
stored in the address latches and the outputs will not be affected by further address changes. The outputenable
control is an AND gate comprised of one active LOW input (E1) and one active HIGH input (E2). All outputs are
HIGH unless the enable inputs (Ey ® E2) are in their true (active) state.

A non-overlapping decoder with edge-triggered address inputs can be easily impiemented by tying the Latch
Enable input LE to the active HIGH Enable input (E2). When this input (LE ® E2) is LOW, all outputs are forced
HIGH and a new address enters the latches. When the LE ® E2 input goes HIGH, the address is stored in the
latches and the corresponding output gate is enabled (goes LOW). In this configuration, the address must be
stable only one setup time prior to the LOW-to-HIGH transition of the LE ® Ez input. The addressed output
remains active LOW as long as the (LE & E2) input remains HIGH, even if the address changes. Data or control
information can thus be strobed intothe 'S137 from very noisy or bus oriented systems using a L OW pulse width
equal to the minimum latch enable puilse width tw(L).

The multiple enable inputs along with the address latches allows easy expansion to a 1-0f-64 decoder with
nonoverlapping outputs (see Figure a).

STROBE
DECODER ENABLE
Xo
X1
X,
Q
LE Ao A1 A; E' E
938137
Og 0, 02 O3 Os Os Os_O7
INPUT
ADDRESS ? ? ? ? ? TO OTHER FIVE
_I—"— DECODERS
!
-

Xy
X4
Xs

LE Ao Ay A EIE: LE Ao A Az E' E2 LE Ag A A; E: E

935137 935137 938137
0o 01 02 O3 04 Os O O: Qo Oy 0> O3 Os Os Os O Qo 0y 0; 03 04 05 Os O
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Fig. a High Speed 1-0f-64 Decoder with Input Data Storage
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Logic Products

FEATURES

o Demultiplexing capability

e Multiple input enable for easy
expansion

® |deal for memory chip select
decoding

® Direct replacement for Intel 3205

DESCRIPTION

The '138 decoder accepts three binary
weighted inputs (Ag, Ay, Ag) and when
enabled, provides eight mutually exclu-
sive, active LOW outputs (0-7). The
device features three Enable Inputs: two
active LOW (Ey, Ez) and one active
HIGH (E3). Every output will be HIGH
unless Ey and E, are LOW and Ej is
HIGH. This multiple enable function al-
lows easy parallel expansion of the de-
vice to a 1-0f-32 (5 lines to 32 lines)
decoder with just four '138s and one
inverter.

The device can be used as an eight
output demultiplexer by using one of the
active LOW Enable inputs as the Data
input and the remaining Enable inputs as
strobes. Enable inputs not used must be
permanently tied to their appropriate
active HIGH or active LOW state.

PIN CONFIGURATION

7415138, S138
Decoders/Demultiplexers

1-0f-8 Decoder/Demultiplexer

Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74LS138 20ns 6.3mA
745138 7ns 49mA

ORDERING CODE

COMMERGIAL RANGE
PACKAGES Vee = 5V £5%; Ta = 0°C to +70°C
Plastic DIP N74S138N, N74LS138N
Plastic SO N74LS138D, N74S138D
NOTE:
For i i garding devices pi to Military Specifications see the Signetics Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 748 74LS
All Inputs 1Sul 1LSul
All Outputs 10Sul 10LSul

NOTE:

Where a 74S unit load (Sul) is 50uA Iy and -2.0mA Iy, and a 74LS unit load (LSul) is 20uA |y and -0.4mA

I

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

A O] €] vee
A O] [7%] 8o
Az 3] 7] 54
& [ [13] 52
& [5] [72] 55
& [€] [11] 54
& [ [79] 35
ano [7] 9] O

O 03 04 05 O O

TTTTTTTT

B M 13 2 o9 7
15037908

[T
)
<o

‘KK

slzla

N7
s
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Product Specification

7418138, S138

LOGIC DIAGRAM

Ey E2

@ ©®)| ©

Ao

A

A2

"'T

(V]

o

= Pin number
=Pin 16
GND =Pin 8

)

FUNCTION TABLE

IIIIIIIIII

IXIIIIIIII-IT

IIXIIIIIXIJIT

IXIIIIITISIIXII

IIIIIIJIIITIT

IIXIIIXIJXIIIII

IIIIJIIIIIZI

IXIXI4IIIIIIX

INPUTS

Az

Ay

XXXAJdJJIIIIT

XXX AdJIT I X

XXX AT I XTSI

XXAJIIIIIIXIXI

XIXddddddda

IXXdddd DD
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Logic Products

FEATURES

e Demultiplexing capability

e Two independ 1-of-4 decoders

e Multifunction capability

© Replaces 9321 and 93L21 for
higher performance

DESCRIPTION

The '139 is a high-speed, dual 1-of-4
decoder/demultiplexer. This device has
two independent decoders, each ac-
cepting two binary weighted inputs (Ao,
A+) and providing four mutually exclusive
active LOW outputs (0 - 3). Each decod-
er has an active LOW Enable (E). When
E is HIGH, every output is forced HIGH.
The Enable can be used as the Data
input for a 1-of-4 demultiplexer applica-
tion.

PIN CONFIGURATION

7415139, S139
Decoders/Demultiplexers

Dual 1-of-4 Decoder/Demultiplexer
Product Specification

TYPE TYPICAL PROPAGATION DELAY | TYPICAL SUPPLY CURRENT
(ENABLE AT 2 LOGIC LEVELS) (TOTAL)
74LS139 19ns 6.8mA
74S139 6ns 60mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vee =5V £5%; Ta = 0°C to +70°C
Plastic DIP N74S139N, N74LS139N
Plastic SO N74LS139D, N745139D
NOTE:
For i garding devices p to Military i i see the Si ics Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 748 74LS
All Inputs 1Sul 1LSul
All Outputs 10Sul 10LSul

NOTE:

A 74S unit load (Sul) is 50pA Iy and —2.0mA |, and a 74LS unit load (LSul) is 20uA |y and —~0.4mA |y,

LOGIC SYMBOL

LOGIC SYMBOL (EEE/IEC)

£ [0} 78] Vee
Ace 5] Ey
Ma B [<] Aow
% [4] 73] Avp
TIE Eab
% [€] mAN
50O 5] %
ano [5] aky

2 OX
3 °]a9 -
1 2 3 15 13 17 M-
=Hn o
A
18 Ep Ao A N N
. b
Qo, G1,Q2,03, Q0y, 1,02, 03, L
YYvyYYy AR B P, 12
4 5 67 12 1110 9 Wl
Lscasnis Lsosezs LT N I 10
. ]
LS03830S
Vec = Pin 16
GND = Pin 8
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Product Specification

7415139, $139

LOGIC DIAGRAM

g Aa E, A A

Aoa
(% <% ® uzl’ og| o)
—]

Ll
“ (] ® n ) (18] (0 ®
o a 2 %4 Y o % %
Loo1e705
() =Pin number
Vog = Pin 16
GND =Pin 8

FUNCTION TABLE

INPUTS OUTPUTS
E Ao Ay 0 il 2 3
H X X H H H H
L L L L H H H
L H L H L H H
L L H H H L H
L H H H H H L

H = HIGH voltage level
L = LOW voltage level

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 \
VIN input voltage -0.5to +7.0 -05 to +5.5 A
™ Input current -30 to +1 -30 to +5 mA
Vout Voltage applied to output in HIGH output state -0.5 to +Vc¢ -0.5 to +V¢c v
Ta Operating free-air temperature range 0 to 70 °C

RECOMMENDED OPERATING CONDITIONS

74LS 748
PARAMETER UNIT
Min Nom Max Min Nom Max
Vee Supply voltage 4.75 5.0 525 4.75 5.0 525
Vin HIGH-level input voltage 20 20 A
ViL LOW-level input voltage +0.8 +0.8 v
Ik tnput clamp current . -18 -18 mA
lon HIGH-level output current -400 -1000 pA
loL LOW-level output current 8 20 mA
Ta Operating free-air p 0 70 0 70 °C
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Logic Products

FEATURES

o 80mA output drive capability

e 15V output breakdown volitage

e See '45 for 30V output voltage

e See '42 for standard TTL outputs

DESCRIPTION

The '145 is a 1-0f-10 decoder with Open
Collector outputs. This decoder accepts
BCD inputs on the Ag to Az address lines
and generates 10 mutually exclusive
active LOW outputs. When an input
code greater than 9" is applied, all
outputs are HIGH. This device can
therefore be used as a 1-of-8 decoder
with A3 used as an active LOW enable.

The '145 features an output breakdown
voltage of 15V. This device is ideal as a
lamp or solenoid driver.

PIN CONFIGURATION

74145

Decoder/Driver

BCD-To-Decimal Decoder/Driver (Open Collector)
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74145 24ns 43mA

ORDERING CODE

PACKAGES Voo =5V 15%; TAZ0°C 1o +70°C
Plastic DIP N74145N
Plastic SO N74145D
NOTE:
For information regarding devices pi to Military , see the Si Military Products

Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74
Al Inputs 1ul
All Outputs 12.5ul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA ||y and —1.6mA Iy

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

o [1] 78] Voc
i ] %0
z 3] mp
3] [3] A,
i[z [12] A3
56 11 ;
[T 0] 8
GNo [] %'7
coossans

15 14 13 12
1 | L |
Ao Ay A2 Ay
0 1 2 3 4 5 6 7 8 9
TYYTYTYYYYY
1 2 3 4 5 6 7 9 10 1
(5081408
Ve = Pin 16
GND = Pin 8

BCD/DEC

5] 00

>
[AGAARAAA

B
[AA

1081508

91




Decoder/Driver 74145
LOGIC DIAGRAM FUNCTION TABLE
s A M o A Az A Ag|O 1 2 3 4 5 6 7 B8 8
\l
Ul 19 9 9 L L L L|L HHHHTBHTIHTIHHH
L L L H/HLHHHUHUHIHUHH
[ L L HL|HHULUHUHUBHHIHIHH
L L HH|HHHTILIU HUBHTBHIHIHH
L HLL/HHHHTLUBHIU HIBMHEHUH
L HL H|/HHHUHUHTILUHUHHH
L HHL|HHHUHUHUHILUHIHH
L HHH|/HHHUBHIUHUBHIU HILMHH
H L L L|HHHUHUHUHUBHIHITLH
H L L H|H HHHHHHHUHL
t 11 H L HL(HHHHGHGHEHTHTIHIH
IR g I H L HH(H HHUHUHHUHHHH
H H L L|HHHUHHUHUHIUHMHH
H H L H(HHHHHHUHHUHH
| H HHLI(HHHHHUHUHHHH
oo e o e 6 @ 6 a o H HHH|(HHHHHIHHHIHH
o3 7 8 8 ¥ 3 7T T 0 H=HIGH voltage levels
O =pn L = LOW voltage levels
Vec = Pin 18
GND =Pin 8
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temp range unless otherwise noted.)
PARAMETER 74 UNIT
Ve Supply voltage 7.0 v
Vin Input voltage -0.5 to +5.5 v
™ input current -30 to +5 mA
Vout Voltage applied to output in HIGH output state -05 to +15 v
Ta Operating free-air temp range 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
74
PARAMETER UNIT
Min Nom Max
Voo Supply voltage 475 5.0 5.25 v
ViH HIGH-level input voltage 20 \'
Vi LOW-level input voitage +0.8 \'
™ Input clamp current -12 mA
Vou HIGH-level output voltage 15 v
lov LOW-level output current 80 mA
Ta O ing free-air p [} 70 °C
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Logic Products

FEATURES

e Encodes 10-line decimal to 4-line
BCD

e Useful for 10-position

74147
Encoder

10-Line-To-4-Line Priority Encoder
Product Specification

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT

TYPE DELAY (TOTAL)
74147 10ns 46mA

encoding
e Used in code converters and
generators

DESCRIPTION

The '147 9-input priority encoder ac-
cepts data from nine active-LOW inputs
(Iy - Tg) and provides a binary represen-
tation on the four active-LOW outputs
(Ao - A3). A priority is assigned to each
input so that when two or more inputs
are simultaneously active, the input with
the highest priority is represented on the
output, with input line Ty having the
highest priority.

The device provides the 10-line-to-4-line
priority encoding function by use of the
implied decimal "'zero." The "'zero" is
encoded when all nine data inputs are
HIGH, forcing all four outputs HIGH.

ORDERING CODE

PACKAGES Voo =V £5%; TAZ0C to +70°C
Plastic DIP N74147N

NOTE:
For i { garding devices p to Military Specifications see the Signetics Military Products
Data Manual.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74

All Inputs 1ul

All Outputs 10ul
NOTE:

A 74 unit load (ul) is understood to be 40uA |y and -1.6mA .

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
M1213 1 2 3 4 610
W ] vee L it liLy 1nJHPRIBCD
is 2] %] ne Wiy lgls g b lsly s B
- = 2% 3 9
1‘ =] m| .Ail RN o
7 [ 13] 1y 2 : BT
5] 2] T, 3, Py LS
o mp Ay Az A Ao An, P
e m T T T EINN
GND 7] [5] % 1 L 7 LN Py
Voo = Pin 16
GND = Pin 8
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74147

Encoder

LOGIC DIAGRAM

= Pin number

Ve = Pin 16

GND =Pin 8

()

FUNCTION TABLE

< T N . o I o . o
W_A1 ITITJJaIITa
=
E
] < ITaaaaxTT

PR R 3 i - o -

2|4 ITXIIIIIT

. X A4AIIIIIZI

= XX JIIIIX

- XXX J4IIII
m.ls XXXXJITITI
z

- XX XXX JII

= XXXXXXJTI

- XX XXX XX

- X X X X X X X X

H = HIGH vottage level

L = LOW vottage level
X =Don't care
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Logic Products

FEATURES
e Code conversions

e Multi-channel D/A converter
e Decimal-to-BCD converter

e Cascading for priority encoding
of ""N'" bits

e Input Enable capability

74148
Encoder

8-Input Priority Encoder

Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74148 10ns 38mA

ORDERING CODE

© Priority encoding —
selection of highest priority input
line

e Output Enable — active LOW
when all inputs HIGH

e Group Signal output — active
when any input is LOW

DESCRIPTION

The '148 8-input priority encoder ac-
cepts data from eight active-LOW inputs
and provides a binary representation on
the three active-LOW outputs. A priority
is assigned to each input so that when
two or more inputs are simultaneously
active, the input with the highest priority
is represented on the output, with input
line T, having the highest priority.

PIN CONFIGURATION

COMMERCIAL RANGE
. PACKAGES Vee =5V £5%; To =0°C to +70°C
Plastic DIP N74148N
Plastic SO
NOTES:
For i i garding devices pi to Military see the Sigs Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74
To Input 1ul

Iy-Tz Inputs 2ul
El Input 2ul
Al Outputs 10ul

NOTE:

A 74 unit load (ul) is understood to be 40uA |y and -1.6mA |

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

i [1] 6] vee
is 2] 5] &5
is 5] 4] 55
7 [ [13] 13
E[5] 2] 7,
Ay[e] 1] y
Sl (0] T
GNo[E] 513,

101112131 2 3 4 5

LLLLLLLL

o b4 lg 13 lglg lg 7 EI

EO Ag Ay Az GS
TTrT T
15 9 7 6 1“
Lsossaos
Vee=Pin 16
GND=Pin 8

1on] HPRUBIN b
hLISN BY7 20 1« M
20 oz12 2ef>t
BN azin W=
AN uz1a 1 =
oy it wl nps
A ez1 Wl R
AN 7217 154
enavie T

17

wsosssos
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Encoder 74148

A HIGH on the Enable Input (E) will force all A Group Signal (GS) output and an Enable  are HIGH. Using the Enable Output along with

outputs to the inactive (HIGH) state and allow  Output (EQ) are provided with the three data  the Enable Input allows priority encoding of N

new data to settle without producing errone-  outputs. The GS is active-LOW when any input signals. Both EO and GS are active-

ous information at the outputs. input is LOW,; this indicates when any inputis HIGH when the Enable input is HIGH.
active. The EO is active-LOW when all inputs

LOGIC DIAGRAM

L] L4 % i N [ L W Y
® ) ® @ ) &) on [ 10
vy ﬁ& % v
al
[ ]
1 T |
[ ]
L (] ® o |08
A, A A Gs
Loowascs
Vgc =Pin 16
GND = Pin 8
FUNCTION TABLE
INPUTS OUTPUTS
El [ Ty Iz Is Is Is Ts iz GS Ay Ay Az EO
H X X X X X X X X H H H H H
L H H H H H H H H H H H H L
L X X X X X X X L L L L L H
L X X X X X X L H L H L L H
L X X X X X L H H L L H L H
L X X X X L H H H L H H L H
L X X X L H H H H L L L H H
L X X L H H H H H L H L H H
L X L H H H H H H L L H H H
L L H H H H H H H L H H H H

H=HIGH voltage level
L = LOW voltage level
X =Don't care
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Logic Products

FEATURES

o Select data from 16 sources
o Demultiplexing capability

o Active-LOW enable or strobe
o Inverting data output

DESCRIPTION

The "150 is a logical implementation of a
single-pole, 16-position switch with the
switch position controlled by the state of
four Select inputs. Sg, Sy, Sz, S3. The
Multiplexer output (Y) inverts the select-
ed data. The Enable input (E) is active-
LOW. When E is HIGH the Y output is
HIGH regardless of all other inputs. In
one package the '150 provides the abili-
ty to select from 16 sources of data or
control information.

PIN CONFIGURATION

74150

Multiplexer

16-Input Multiplexer
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74150 17ns 40mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vee =5V £5%; Ta=0°C to +70°C
Plastic DIP N74150N
NOTE:
For i ing devices p d to Military Sp see the Sigl Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74
All Inputs 1ul
Y Output 10ul

NOTE:
A 74 unit load (ul) is understood to be 40uA Iy and —1.6mA I.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

20 19 18 17 16

2-Q
s~
4 -
3

1

D9 01001012013014D15

Voc = Pin 24
GND = Pin 12

Ls081008
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74150
OUTPUT

IITIJIJIJIATIJIJdTIJIATJIJIJIJIJSI LTI AT

Product Specification

10029605

D1z D13 D14 Dys

i

Do D1y

Dy

Oz Oy3 Dig Dyg S & 1§ 3

Dg

Dy

Dg

)

Ds

O D Oy Oy Oy Oy
INPUTS

D4

o
D3

o o,
» | ™| ja | | |0 |en |en o) jon e on [ (o8

Dy

O 0y O
Do

HIMXIKXAHKXHK KKK XXX XXX IT

XA HKIMIK XK XXMM MNKHKXAXKAHKHKXXXXX XXX XX XX II XX

XK XXX IR XXX AKX XN KX XXX XXX X JI XX XX

KX XX XXMM XK IMXK XXX XN X XXX 2TXXXX XX

KX AMAXKHKXXXXXXXXXXINX XXX IJIXXXXXX XX

XXX XK XK DI X AKX XK XX X T X XXX X XX XXX

XX KO XK XXX XK KX XX XXX XXX XX XX XXX

XXX XXX XK XX XX XX XX T XX XXX XX XX XX XXX

AKX XX XXX ANKXKXK XXX JTI XXX XX XXX XXXXXXXX

R AKX I XK HK XM AN XXX IT XXX XXX XXX XXX XXX XXX

AKX XXX XXX X I XXX X XXX XXX XXXXXXXX

XXX XX XX T XX XX XXX XX XXX XXX XXX

XX XXX - T XXX XX XXX XX XX XXX XX XXX X X

XX XXX d T XXX XXX XX MK XX XXX XXX XXXXXXX

XXX XXX XK XXX X XK XX XK XX XXX XX XXX XXX

X wd I XK 3K X XK KX XK XK XX XK XK XX XXX XXX XXMM XKNX XXX

ITddddAddddddadddddddddddddddddddd4d

= Pin numbers
Voo =Pin 24
GND = Pin 12
S3 S,

()

LOGIC DIAGRAM
FUNCTION TABLE

XudJIITJJIT I T IS TITITJJITI D4 IT L ASTT I

X"d JJIJIILITI Jd 4TI TIITTJIJIJLJIITITIT AL JLJTITIIT

Xddd XTI IIITITIT L JJJJIJJAOTITIIIIIT

X DDA DDA J AT I T IIITIIIIIIIIIT

i1

Iy
g8z
L)
T ax
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Logic Products

FEATURES

e Multifunction capability

e Complementary outputs

e See '251 for 3-state version

DESCRIPTION

The '151 is a logical implementation of a
single-pole, 8-position switch with the
switch position controlled by the state of
three Select inputs, So, Sy, Sp. True (Y)
and Complement (Y) outputs are both
provided. The Enable input (E) is active
LOW. When E is HIGH, the Y output is
HIGH and the Y output is LOW, regard-
less of all other inputs. The logic func-
tion provided at the output is:

Y= Eo(loo§oo§1 -§2 + |1¢So-§1 .§2+
|2.§0.S1 o§2 + |3eSgeS, |§2+
|4-§0-§1 Sy + |5¢S°.§1 «Sp+
1geSpeS10S2 + I70SgeS1 Sy

In one package the '151 provides the
ability to select from eight sources of
data or control information. The device
can provide any logic function of four
variables and its negation with correct
manipulation.

74154, LS151, S151
Multiplexers

8-Input Multiplexer
Product Specification

TYPE TYPICAL PROPAGATION DELAY | TYPICAL SUPPLY CURRENT
(ENABLE TO V) (TOTAL)
74151 18ns 29mA
74L8151 12ns 6mA
745151 9ns 45mA

ORDERING CODE

PACKAGES Voo = 6 £5%; TAZ0°C to +70°C

Plastic DIP N74151N, N74LS151N, N74S1561N

Plastic SO N74L8151D, N74S151D
NOTE:
For i garding devices d to Military see the Si Military Products
Data Manual.
INPUT AND OUTPUT LLOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 748 74LS

All Inputs 1ul 1Sul 1LSul

All Outputs 10ul 10Sul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA I and - 1.6mA Iy, a 74S unit load (Sul) is 50uA I and
-2.0mA |j, and 74LS unit load (LSul) is 20pA hiy and -0.4mA .

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1 MUX
7 4 3 2 1 15 14 13 12 TOI 0
s [ 78] vee Ll T v ]2/ %7
2 [7] 5] ta € oy iy Ig 15 g b ] | s
"] oy b I
o] 75 1 w8 Y
¥ [E] il e g
v[e] [17] 8o Y Y RN o
£ o ] g
anp [] [5]82 s s i
CDOs408 (ooere L EN
Vec = Pin 18
GND=Pin 8
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= Pin numbers

Voc =Pin 16

GND =Pin 8

(9]

LOGIC DIAGRAM
FUNCTION TABLE
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Logic Products

FEATURES

o Non-inverting outputs

e Separate enable for each section
e Common select inputs

e See '253 for 3-state version

DESCRIPTION

The '1563 is a dual 4-input multiplexer
that can select 2 bits of data from up to
eight (8) sources under control of the
common Select inputs (Sp, S1). The two
4-input multiplexer circuits have individu-
al active LOW Enables (E,, Ep) which
can be used to strobe the outputs inde-
pendently. Outputs (Y,, Yp) are forced
LOW when the corresponding Enables
(Ea, Ep) are HIGH.

Ya =Ege(loaeS1eSo + l1aeS1eSg + Iga
#5180 + 133¢514Sp)

Yp = Ebo(lgbo§1 oS + 11peS1eSp + Izp
0S1eSp + I3peS1eSy)

PIN CONFIGURATION

74153, LS153, $153
Multiplexers

Dual 4-Line To 1-Line Multiplexer
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74153 18ns 36mA
74LS153 18ns 6.2mA
748153 9ns 45mA

ORDERING CODE

PACKAGES Voo = 5V 45%; TAS 0°C o *ry 3
Plastic DIP N74153N, N74LS153N, N74S153N
Plastic SO N74LS153D, N74S153D
NOTE:
For i garding devices p! to Military Specifications, see the Signetics Military Products
Data Manual.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 74 748 74LS
All Inputs 1ul 1Sul 1LSul
All Outputs 10ul 10Sul 10LSul
NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and —1.6mA |y, a 74S unit load (Sul) is 50uA |4 and
-2.0mA I, and 74LS unit load (LSul) is 20pA |y and -0.4mA Iy

& [ 18] Vee
s ] E Y
12e 5} [ s
128 [€] [13] tan
ha 5] E ‘20
Yoa (€] mEey
v, [T} [10] ton
ano[E] (5] v

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
u J
1.6 54 3 1011 1213 15 c2
LIl I1TTd z_.} s
€a l0a M1a 125 132 lob '1b l2b 13 Ep
u—'so ‘—-o-] -
- Y
7
], i —
| | n|
7 9 12| | 9
15038905 13_ |
18]
LS03800S
Ve -P‘in 16
GND = Pin 8
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Multiplexers

74153, LS153, S153

The '153 can be used to move data to a
common output bus from a group of registers.
The state of the Select inputs would deter-
mine the particular register from which the
data came. An alternative application is as a
function generator. The device can generate
two functions or three variables. This is useful
for implementing highly irregular random log-
ic.

LOGIC DIAGRAM

FUNCTION TABLE

- - SELECT INPUTS INPUTS (a or b) OUTPUT
Ea loo Mo '2a 13 S Sp gy b ‘3 Ep —
M |@ (& @ @ @ o a0 on an| 03] a5 So $1 E lo I l2 I3 Y
X X H X X X X L
L L L L X X X L
L L L H X X X H
H L L X L X X L
H L L X H X X H
L H L X X L X L
1 L H L X X H X H
igeiigmll i i H H L| x| x| x| L L
H H L X X X H H
H =HIGH voltage level
L = LOW voltage level
X =Don't care
™ ®)
Ya \()
Lootscos
Vec = Pin 16
GND =P 8
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)
PARAMETER 74 74LS 74S UNIT
Vce Supply voltage 7.0 7.0 7.0 v
VIN Input voltage -0.5to +55 | -0.5 to +7.0 | -0.5 to +5.5 \
N Input current -30 to +5 -30 to +1 -30 to +5 mA
Voltage applied to output in HIGH _ .
Vour  gutout state 0.5 to +Vcg | 0.5 to +Veo | 0.5 to +Vee v
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS 748
PARAMETER UNIT
Min | Nom | Max ( Min | Nom | Max | Min | Nom | Max
Vee Supply voltage 4.75 5.0 525 | 4.75 5.0 525  4.75 5.0 5.256 v
Vi HIGH-level input voltage 20 2.0 20 v
ViL LOW-level input voltage +0.8 +0.8 +08 \'
ik Input clamp current -12 -18 -18 mA
loH HIGH-level output current -800 -400 -1000 HA
loL LOW-level output current 16 8 20 mA
Ta Operating free-air temperature o 70 0 70 0 70 °C
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Logic Products

FEATURES

o 16-line demultiplexing capability

® Mutually exclusive outputs

e 2-input enable gate for strobing
or expansion

DESCRIPTION

The '154 decoder accepts four active
HIGH binary address inputs and pro-
vides 16 mutually exclusive active LOW
outputs. The 2-input enable gate can be
used to strobe the decoder to eliminate
the normal decoding '"'glitches' on the
outputs, or it can be used for expansion
of the decoder. The enable gate has two
AND'ed inputs which must be LOW to
enable the outputs.

The '154 can be used as a 1-of-16
demultiplexer by using one of the enable
inputs as the multiplexed data input.
When the other enable is LOW, the
addressed output will follow the state of
the applied data.

74154, LS154
Decoder/Demultiplexers

1-0f-16 Decoder/Demultiplexer
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74154 21ns 34mA
7418154 15ns 9mA

ORDERING CODE

PACKAGES Voo =5V £5%; Ta=0°C to +70°C
Plastic DIP N74154N, N74LS154N
NOTE:
For information regarding devices p to Military ions, see the Si Military Products
Data Manual.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 74 74LS
All Inputs 1ul 1LSul
All Outputs 10ul 10LSul
NOTE:

Where a 74 unit load {ul) is understood to be 40uA | and - 1.6mA Iy, and a 74LS unit load (LSul) I1s 20pA |y
and -0.4mA ..

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
s [] %Vcc n [y ox o1
12} 3] Ay 8 (19 23 (22 121 |20 2 | ;Ls
o fBe | =
M 1 42 20 1, ;L‘
iE] [20] Ay Ag Ay A Ay bl
IE E!| 1t
iE Ea 0123456789 101112131415 :t:
4 7] ot
1= TITTTTTTTTTIT T Rals
‘E E“ 1234858708 .‘0"13“|51‘L’|1m EH Y ::E
® 0 o) 7 e

anp [Z] 3] 7 st
coses Vog = Pin 24
GND = Pin 12
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74154, LS154

|

UNIT
°C

74LS
7.0
-05 to +7.0

-30 to +1
-0.5 to +Vcc

0 to 70

Looze70s
H
H
74
7.0

H
H
range unless otherwise noted.)

Jﬂﬂ

-0.5 to +5.5
-30 to +5

H
H

-0.5 to +Vco

L

H
H

[l
H
H
H
104

A3

H
H

ing free-air

[I1]]
OUTPUT

A2

Ay

2 3 45 6 7 8 9 1011 12 13 14 15

=IZ03

¥

I
) (6 \?)(7) ® '® (IO)\?{") (13)\«(14)#“)»{“)

1

HHHHHHHMHHH
HHHHHHHHMHMH

HHHHHHLHHMHHMHMHHHH
PARAMETER

HHHHHHHHHHILHHUHUHMH

HHHHHHHMHILMHH

‘"
1

‘es

1]

Input voltage
Voltage applied to output in HIGH output state
Operating free-air temperature range

Supply voltage
Input current

1

9

8

Decoder/Demultiplexers

LOGIC DIAGRAM

it
1Tl
m Ta \?ﬁ) \ﬁn

LHLH|HHHHHILHHHHHHHHHH
HHHHHHHHHHHHHHHHMHHHIL

H = HIGH voltage level
L = LOW voltage level

X =Don't care

LHHH|{HHHHHMHHLHHHHHHHH

H L L L

A3 Az Ay Ag| O
X X X X
X X X X
L HHL
H L HL

INPUTS

H
L
L
L
L

Ey

L

H

L

L
Vec
Vin
N
Vour
Ta

Eo

ABSOLUTE MAXIMUM RATINGS (Over op

FUNCTION TABLE



Logic Products

FEATURES

o Common Address Inputs

e True or complement data
demultiplexing

e Dual 1-of-4 or 1-of-8 decoding

e Function generator applications

DESCRIPTION

The '155 is a Dual 1-of-4 Decoder/
Demultiplexer with common Address in-
puts and separate gated Enable inputs.
Each decoder section, when enabled,
will accept the binary weighted Address
input (Ag, A¢) and provide four mutually
exclusive active-LOW outputs (0 - 3).
When the enable requirements of each
decoder are not met, all outputs of that
decoder are HIGH.

PIN CONFIGURATION

74155, LS155
Decoders/Demultiplexers

Dual 2-Line To 4-Line Decoder/Demultiplexer
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74155 18ns 25mA
74LS155 17ns 6.1mA

ORDERING CODE

COMMERCIAL RANGE

PACKAGES Vce =5V £5%; Ta = 0°C to +70°C
Plastic DIP N74155N, N74LS155N
Plastic SO N74LS155D
NOTE:
For i garding devices pr d to Military ions, see the Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74LS
All Inputs 1ul 1LSul
All Outputs 10ul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40pA 1)y and - 1.6mA i, and a 74LS unit load (LSul) is 20pA Iy

and -0.4mA 1.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

£ [0} €] vee
A= B
A G @&,
%W 1] 73] 40
%, 5] 213,
-‘a E ,‘__‘lib
% 1] Y
GND [F] ars

C0059705

12 133

0

14 15

£
DECODER “a”

Ag E

DECODER "b"
A

1
012 3

s—qeriz

T

~ —g ©
-—q =

Voe =Pin 16
GND = Pin 8

Hll

13
| [%
1
% ot
1 [T
N 19»’%
2 29|
S
15 s
g
14 1
UN 11
et
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Decoders/Demultiplexers

74155, LS155

LOGIC DIAGRAM

& E Ao Ay &E
) @ a3y @ ool |os
m (L] ] ) ® (1) (1) 02
[N T EN ES LY b % EN
[,
Vee =Pin 16
GND =Pin 8
FUNCTION TABLE
ADDRESS EN“A?'LE OL.'.T‘.,.UT ENABLE OUTPUT
a a “h g
o | A & B |olilz2]13 | & &8 |0]lilz]3
X X L X H H H H H X H H H H
X X X H H H H H X H H H H H
L L H L L H H H L L L H H H
H L H L H L H H L L H L H H
L H H L H H L H L L H H L H
H H H L H H H L L L H H H L
|

H = HIGH voltage level
L = LOW voltage level

X =Don't care

Both decoder sections have a 2-input enable
gate. For decoder "a" the enable gate re-
quires one active-HIGH input and one active-
LOW input (E, - E,). Decoder "'a" can accept
either true or complemented data in demuiti-
plexing applications, by using the E, or E,
inputs respectively. The decoder “'b" enable
gate requires two active-LOW inputs (E, * Ep).
The device can be used as a 1-of-8 decoder/
demultiplexer by tying E, to Ep, and relabeling
the common connection address as (Ap);
forming the common enable by connecting
the remaining E, and E,.

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

L

PARAMETER

74 74LS UNIT
Vee Supply voltage 7.0 7.0 "
VIN Input voltage -0.5 to +55 -05to +7.0 A
lin Input current -30 to +5 -30 to +1 mA
Vout Voltage applied to output in HIGH output state -0.5 to +Vcc -0.5 to +Vce A
Ta Operating free-air temperature range 0to 70 | °C
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Logic Products

FEATURES
e C ' Address inp

e True or complement data
demultiplexing

o Dual 1-of-4 or 1-0f-8 decoding
e Function generator applications
e Outputs can be tied together

DESCRIPTION

The '156 is a Dual 1-of-4 Decoder/
Demuiltiplexer with common Address in-
puts and gated Enable inputs. Each
decoder section, when enabled, will ac-
cept the binary weighted Address inputs
(Ao, A¢) and provide four mutually exclu-
sive active-LOW outputs (0 -3). When
the enable requirements of each decod-
er are not met, all outputs of that decod-
er are HIGH.

74156, LS156
Decoders/Demultiplexers

Dual 2-Line To 4-Line Decoder/Demultiplexer (Open Collector)
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74156 20ns 25mA
74LS156 31ns 6.1mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Voo = 5V £5%; Ta = 0°C to +70°C
Plastic DIP N74156N, N74LS156N
Plastic SO N74LS156D |
NOTE:
For information regarding devices p to Military ions, see the Signetics Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 s |
Al Inputs 1ul 1LSul ‘
Al Outputs 10ul osu |

NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and -1.6mA I, and a 74LS unit load (LSul)
is 20pA iy and -0.4mA Iy

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
s f;
0
E.E Evcc 12 133 1418 L-1]Gs
by = o 3 E 1 N NS4
S.E E~ D!COO!‘I: 2Cm"\ - : >—:
% il 0123 e 2 :i
WE DES
= = AR ) .
» [} I 7654 0101112 NG
ano 7]} aps anes LN Nl
- Nz
Vec = Pin 16
GND = Pin 8
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Decoders/Demultiplexers 74156, LS156

LOGIC DIAGRAM Both decoder sections have a 2-input enable
gate. For decoder "a" the enable gate re-

- _ quires one active-HIGH input and one active-
Fa By b Ay &% LOW input (Eq * E,). Decoder "a'"" can accept
m @ (1] ] e a8 either true or complemented data in_demulti-
plexing applications, by using the E; or Ea
inputs respectively. The decoder "b' '_enabie
Y gate requires two active-LOW inputs (Ej * Ep).
The device can be used as a 1-of-8 decoder/
demultiplexer by tying E, to Ey, and relabeling
the common connection address as (Ap);
forming the common enable by connecting
the remaining E, and E,.
The '156 can be used to generate all four
minterms of two variables. The four minterms
are useful to replace multiple gate functions
. in some applications. A further advantage of
. the '156 is being able to AND the minterm
! functions by tying outputs together. Any num-
L. Ll — 8! ber of terms can be wired-AND as shown in
the formula below:
f=(E+Ag+Aq)(E+Ay+A)
m ® [ L] ® 1 11 o
! ] . L “(E+Ag+ A (E + Ag+Ay)
LY Ta 2, 3 Op L 2 3
where E=E, + E5; E=Ep +Ep.
Loozesos
Vog =Pin 16
GND ~ Pin 8
FUNCTION TABLE
ADDRESS EN”A?'LE Ol.'l'Tl:UT ENIABLE QUTPUT
a a b e
Ao Ay Ea | Ea (0| 7|23 |E [E |0 ]| T| 2|3
X X L X H H H H H X H H H H
X X X H H H H H X H H H H H
L L H L LIH|HI|H L L LIH|HI|H
H L H L H L H H L L H L H H
L H H L H H L H L L H H L H
H H H L H|H|IH]|L i L H|H|H|L
H = HIGH voltage level
L =LOW voltage level
X = Don't care
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)
PARAMETER 74 74LS UNIT
Vee Supply voltage 7.0 7.0 A
Vin Input voltage -0.5 to +55 -05 to +7.0 v
™ Input current -30 to +5 -30 to +1 mA
Vour Voltage applied to output in HIGH output state -0.5 to +Vcg -0.5 to +Vcc v
Ta Operating free-air P re range 0to 70 °C
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74157, 74158, LS157,
LS158, S157, S158

Data Selectors/Multiplexers
'157 Quad 2-Input Data Selector/Multiplexer (Non-Inverted)

Logic Products '158 Quad 2-Input Data Selector/Multiplexer (Inverted)
Product Specification

DESCRIPTION TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
The '157 is a quad 2-input multiplexer DELAY (TOTAL)
which selecdts fo:r bits ofldafta from two 74157 13ns 30mA
sources under the control of a common
N . | 9.7mA
Select input (S). The Enable input (E) is 74L8157 13ns m
active LOW. When E is HIGH, all of the 745187 7.4ns 50mA
outputs (Y) are forced LOW regardless 74158 13ns 30mA
of all other input conditions. 74LS158 13ns 4.8mA
Moving data from two groups of regis- 745158 6ns 40mA
ters to four common output busses is a
common use of the '157. The state of ORDERING CODE
the Select input determines the particu- COMMERCIAL RANGES
lar register from which the data comes. It PACKAGES Voc = 5V £5%; Tp=0°C to +70°C
can also be used as a function genera- . N74157N, N74LS158N, N74S157N
tor. The device is useful for implement- Plastic DIP N74LS157N, N74S158N, N74LS158N
ing highly irregular !og|c by generating Plastic SO N74LS157D, N745158D
any four of the 16 different functions of NOTE:
two variables with one variable common. For i jon regarding devices p d to Military ifications, see the Signetics Miltary Products
Data Manual.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 74 748 74LS
S, E Inputs ul 2Sul 2LSul
Data inputs 1ul 1Sul 1LSul
All Outputs 10ul 10Sul 10LSul
NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and —1.6mA Iy, a 74S unit load (Sul) is 50pA | and
~2.0mA Iy, and a74LS unit load (LSul) is 20pA Iy and -0.4mA I

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
'157 ‘157 157 1158
s} 6] Vee
You (7] [ ¢ B 2 3 s & 1 o0 1w W
he [T} [19] \oa | 11 | l | o 1
vo[7] 53] g € le Me e hb e he e gl . i
‘oo [Z] 2] Ya Bien LT N P
(Na mN 2| wx 2w
ano(T] 5] ve A IS Ye Yo '_‘ ) . -
i DT ] T .
. 7 ) 2 s 7 s ,
'158 '158 - — P~
s 2 3 s s 1 10 14 13 14 1
0] [ vee L] fo 2 ] Pz
‘oe 2] B E € los ha lw 'b e e tos Mg
] m . s % s
% [3)he 1 1
oo (5] ) ¥ W n v v Lsonzeos usoszsas
s [€] (7] loc ‘TT
2 [10] he ) T l
ano[E 9] Lsosz708
'CDO800OS
Ve = Pin 16
GND = Pin 8
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Data Selectors/Multiplexers

74157, 74158, LS157, LS158, S157, S158

LOGIC DIAGRAM, '157

The device is the logic implementation of a 4-
pole, 2-position switch where the position of

lob
)

loc
a1

lod
(14)

ha Es
a8y (M

"
()

Ha
k)

loa

@ 0

(12)
AL

Vec =Pin 16
GND =Pmn 8

10030008

the switch is determined by the logic levels

supplied to the Select input. Logic equations

for the outputs are shown below:
Ya=E*(ha*S+loa*$)
Yp=E:(lp*S+lop*S)
Ye=E-(l1c*S +loc*S)
Yg=E-(1g*S+loa*S)

The '158 is similar but has inverting outputs:
Ya=E-(l1a*S+10a*S)
Yo=E-(lp"S+lop*S)

Ye=E (lic*S +loc*S)
Ya=E-(hg*S+log*S)

FUNCTION TABLE, '157

SELECT| DATA
INPUT | INPUTS

s o | I

ENABLE OUTPUT

LOGIC DIAGRAM, '158

reeIx|m

X
H
H
L

Ir XXX
XX I r X
IrIrr|<

L L

Ha
(]

loa
@

loc
")

log
14

ha ES
a3|as) ()

o
©

‘oo
)

he
(10

H =HIGH voltage level
L = LOW voltage level
X = Don't care

FUNCTION TABLE, '158

ENABLE

SELECT
INPUT

DATA
INPUTS

OUTPUT

s o | Iy

rrreIT(m
IIrr X
XX Ir X
Ir XXX
rIrCrII|(<

H = HIGH voltage level
L = LOW voltage level
X =Don't care

Voo = Pin 16
GND = Pin 8

10030108

ABSOLUTE

MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER

74

74LS

748

UNIT

Vee

Supply voltage

7.0

7.0

7.0

ViN

Input voltage

-0.5to +5.5

-05to +7.0

-05to +55

N

Input current

-30 to +5

-30 to +1

-30 to +5

mA

Vour

Voltage applied to output in HIGH output state

-0.5 to +Vcc

-0.5 to +Vcc

-0.5 to +Vce

Ta

Operating free-air temperature range

0 to 70

°C
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74160, 741641, 74163, LS160A,
LS161A, LS162A, LS163A
Counters

'160, '162 BCD Decade Counter
Logic Products '161, '163 4-Bit Binary Counter
Product Specification

FEATURES ) TYPICAL PROPAGATION | TYPICAL SUPPLY CURRENT
® Synchronous counting and TYPE DELAY (TOTAL)

loading
e Two Count Enable inputs for n- 74160 - 74163 32MHz 61mA

bit cascading 74LS160A - 74LS163A 32MHz 19mA

® Positive edge-triggered clock
e Asynchronous reset ('160, '161) ORDERING CODE
e Synchronous reset ('162, '163)
e Hysteresis on Clock input (LS PACKAGES

only)

COMMERCIAL RANGE
Vec = 5V £5%; Ta=0°C to +70°C

Plastic DIP N74160N, N74LS160AN, N74161N, N74LS161AN
N74LS162AN, N74163N, N74LS163AN

DESCRIPTION .
Synchronous presettable decade Plastic SO N74LS161AD, N74S163AD

(74160, 74LS160A, 74LS162A) and 4-bit  NOTE:

(74161, 74LS161A, 74163, 74LS163A) For information regarding devices processed to Military Specifications, see the Signetics Military Products
counters feature an internal carry fook- D@ Manual.

anead and can be used for high-speed  NPYT AND OUTPUT LOADING AND FAN-OUT TABLE
counting. Synchronous operation is pro-

vided by having all flip-flops clocked PINS DESCRIPTION 74 748
simultaneously on the positive-going CP, CET Inputs 2ul 2L Sul
edge of the clock. The Clock input is

buffered. D, CEP Inputs 1ul 1LSul

PE 1ul

The outputs of the counters may be PE fnput u 2L8ul
preset to HIGH or LOW level. A LOW All Outputs 10ul 10LSul
level at the Parallel Enable (PE) input MB Input (160, '161) 1ul 1LSul
disables the counting action and causes

' ing act! MR Input (162, '163) 1l 2Lsul

the data at the Dy-Dg inputs to be
loaded into the counter on the positive-  NOTE:

going edge of the clock (providing that Where a 74 unit load (ul) is understood to be 40uA hy and -1.6mA I, and a 74LS unit load (LSul)
the set-up and hold requirements for PE = 2% i and -0.4mA Iy

are met). Preset takes place regardless

of the levels at Count Enable (CEP,

CET) inputs.

PIN CONFIGURATION LOGIC SYMBOL

R [T [16] vec J} ‘ I
er [l 1 PE D, Dy D; Ds
% O ] % 7 cep
0y [<] 3] o 10— cer 7€ —18
02 [5] 2] 0 2—cp
s (<] 1] o 1—o*MR g 0, 0 0y
cep 7] [76] cev
ane E E P_E 1|‘ ||3 ||2 ‘||
coneraos csouis
Vec =P 16
GND =Pin 8
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Product Specification

Counters

74160, 74161, 74163, LS160A,

LS161A, LS162A, LS163A

A LOW level at the Master Reset (MR) input
sets all four outputs of the flip-flops (Qg - Q3)
in ‘160, 'LS160A, '161, and 'LS161A to LOW
levels regardless of the levels at CP, PE, CET
and CEP inputs (thus providing an asynchro-
nous clear function).

For the 'LS162A, '163, and LS163A, the clear
function 1s synchronous. A LOW level at the
Master Reset (MR) input sets all four outputs
of the flip-flops (Qp - Q3) to LOW levels after
the next positive-going transition on the Clock
{CP} nput (providing that the set-up and hold
requirements for MR are met). This action
occurs regardless of the levels at PE, CET,
and CEP inputs. This synchronous reset fea-

LOGIC SYMBOL (IEEE/IEC)

ture enables the designer to modify the maxi-
mum count with only one external NAND gate
(see Figure A).

The carry look-ahead simplifies senal cascad-
ing of the counters. Both Count Enabie inputs
(CEP and CET) must be HIGH to count. The
CET input is fed forward to enable the TC
output. The TC output thus enabled will
produce a HIGH output pulse of a duration
approximately equal to the HIGH level output
of Qp. This pulse can be used to enable the
next cascaded stage (see Figure B).

For conventional operation of 74160, 74161
and 74163, the following transitions should
be avoided.

HIGH-to-LOW transition on the CEP or
CET mput if clock is LOW.
LOW-10-HIGH transitions on the Parallet
Enable input when CP is LOW, if the
count enables and MR are MIGH at or
before the transition.

1

2.

For 74163 there is an additional transition to

be avoided.

3 LOW-to-HIGH transition on the MR input
when clock is LOW, if the Enable and PE
inputs are HIGH at or before the transi-
tion.

These restrictions are not applicable to
74LS160A. 74LS161A, 74LS162A and
74LS163A

'160 'LS160A ‘161
CTROIV10 CTRDIV1O CTR4
g LI Y
9
S Jms e L
T__lgs —as
10 10
LI P o
c21,3, 4+ 2__Bocasae C21,3, 4+
s F 14 1 —
3 1520 ] — 2 R 14 3B ] Ll
4 13 4 13 ) 13
5 12 s 12 s 12
8 " 5 1 ] 1
15 ' 15
acT=o }— wcr=s}—2 4cT=15
Lsas005 soqns ssns
'LS161A 'LS162A ‘163 'LS163A
; CTR4 , CTROIVI0 , CTR4 CTRa
[ kL e EL LN P
9 ? 9 )
W T ™ o L
b () e b [ LA P}
e (0 e () e 0 e
cu1, 3,4+ —PHocazae c2,3,4+ Z—PCM,:\.u
— 3 — 14 3 — [—
P i |14 =20 SR 1,20 | S-L 3 R "
4 13 4 13 4 13 4 13
5 12 s 12 s 12 s 12
(] 11 L] n 6 1 6 11
15 — 15
4CT=15 15 ACT=9 [— jaCT=15 | s ACT= 15 ——
L5308 . Lsonaoses Lsossaecs
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Counters

74160, 74161, 74163, LS160A, LS161A, LS162A, LS163A

+Vee
PE Do Dy D Ds
CEP S477ALS1624
OR
5474183 Tc
CET on
547451834
cLock— cp
MR Qo O Q2 O

-

LD

TERMINAL COUNT = 6

AF023015.

Figure 1

U,

TC

(12) 3

-
W= ENABLE COUNT | ] | []] 4[] i1 ]
L=DISABLE COUNT PE Do 0y 07 O3 PE Do D7 Dz 03 PE 0o D7 Dz D3 PE Do 07 D2 D3 PE O 07 Dz D3
CEP CeP CeP L—1 cer —oq cer
r:::;::tzgool:,:i CET T CET T CET IC CEY TC CET 7C o
o G001 0z 0 - 00010205 | [“olwm 00 020 o am 000 0z 05 [ un 00 01 0z 0
FTTT L1 RN LT I
Aroaoos
Figure 2. Synchronous Muitistage Counting Scheme
LOGIC DIAGRAM, 74160
03 02 Dy Do
® (0] w ()
cer ™
CcEY ? 2 !4 < T
10 H j
LN e
R o L Jtp L Jc.j
*a D = ==
1%: cr% %‘; cp ‘c '5:’ ce
L;

113



Product Specification

Counters , 74160, 74161, 74163, LS160A, LS161A, LS162A, LS163A

LOGIC DIAGRAMS

'LS160A
Oy L]
) ®
=
cee 2 .
) T
cev i 1 117
=1 |
R E«Do—_‘ %
o T T
o H B - L_ -
5 :] 5 “o
an azn
Q3 2
s
c
Looaoros
‘161
O3 0z 04 Og
- © “ <]
cer O -
cev T g e
(10} F
[ L N
] —-c:lm So— 0 L Ut )
cr faa) P! T [
@ Fj
o & -’ e’
0 Q 0 a Q Q
T 3
an I 02) ] ] AL}
8 Qa3 Qa Q Qg
T
Lomous
Ve = Pin 16
GND = Pin 8
{) =Pin numbers
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Signetics Logic Products

Counters

74160, 74161, 74163, LS160A, "S161A, LS162A, LS163A

LOGIC DIAGRAMS

Voo =Pin 16
GND = Pin 8
() =Pin numbers

'LS161A
L) 02
® ®
™
pregul .
cer ™ — by i
MR ")—90——'
c» m_‘y T Y 1 T
[ ]
g an on &) )
9 Q2 Qy
&)
TC
Lonssos
'LS162A
0y 0 L Do
- ] ] L]
—m
L
(U] T
o ‘“’% =1 T T n i
cer i it 1
tj? :
J( j
Lim D
cr m—b: Y
|s°’°| |a"°| Yl 8%
: ]
[ 02 (] L]
Q; o QG
(18
i
Locosos
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Product Specification

Counters

74160, 74161, 74163, LS160A, LS161A, LS162A, LS163A

LOGIC DIAGRAMS

'163

02
&)

—4

~(H

Vec =Pin 16
GND =Pin 8
() =Pin numbers

P
¢ @
% cp e ®oep !
a [} ) ] 2 a
__J )
(1) 12) a3 (19
15 % a; 04 Qo
TC
Looaoros
'LS163A
Dy 02 Dy S
© ® 7] ]
PE
cer O
0)
cer I T T
X =2
m“n—” Do— % E
cp —&cm
27 =27 | &S
T 4[4[
an 02) loa (&)
Q3 Q2 a4 Qo
(15)
Tc
Looaoeos
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Counters 74160, 74161, 74163, LS160A, LS161A, LS162A, LS163A

MODE SELECT — FUNCTION TABLE, '160, '161

INPUTS OUTPUTS

OPERATING MODE — T
MR | CP | CEP | CET | PE | D, Q, | TC
Reset (clear) L X X X X X L L
H 1 X X | [ L L
Parallel load H 1 x X | h H @
Count H 1 h h h© X | count| (a)
. H X 1) X hi© X Gn (a)
Hold (do nothing) H X X b} he) X an L

MODE SELECT — FUNCTION TABLE, '162, '163

INPUTS OUTPUTS
OPERATING MODE —

MR | CP | CEP |CET | PE | D, | Q, | TC

Reset (clear) ! 1 X X X X L L
h® T X X 1 [ L L

Parallel load hO 1 X X | h h @
Count h® 1 h h hif X | count| (&)
: h® X © X h X Gn (d

Hold (do nothing) ho X X @ h X an L

H = HIGH voltage level steady state.

L = LOW voltage level steady state.

h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition.

i = LOW voltage level one set-up time prior to the LOW-t0-HIGH clock transition

X =Don't care.

q = Lower case letters indicate the state of the referenced output prior to the LOW-to-HIGH clock transition.

T = LOW-to-HIGH clock transition.

NOTES:

(a) The TC output is HIGH when CET is HIGH and the counter 1s at Terminal Count (HHHH for 161 and
HLLH for "160).

{b) The HIGH-10-LOW transition of CEP or CET on the 74161 and 74160 should only occur while CP 1s HIGH
for conventional operation.

(c) The LOW-to-HIGH transition of PE on the 74161 and 74160 should only occur white CP is HIGH for
conventional operation.

(d) The TC output is HIGH when CET is HIGH and the counter is at Terminal Count {(HLLH for *162 and
HHHH for "163).

(e) The HIGH-to-LOW transition of CEP or CET on the 74163 should only occur while CP 1s HIGH for
conventional operation.

(f) The LOW-to-HIGH transition of PE or MR on the 74163 should only occur while CP is HIGH for
conventional operation.

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range uniess otherwise noted.)

PARAMETER 74 74LS UNIT
Vee Supply voltage 7.0 7.0 v
Vin input voltage -0.51t0 +55 -0.5 to +7.0 v
N Input current -30 to +5 ~30 to +1 mA
Vour Voltage applied to output in HIGH output state -0.5 to +V¢c -0.5 to +Vcg \'Z
Ta Operating free-air temperature range 0to 70 °C
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Logic Products

FEATURES

e Gated serial Data inputs

o Typical shift frequency of 36MHz
e Asynchronous Master Reset

® Fully buffered Clock and Data
inputs

DESCRIPTION

The '164 is an 8-bit edge-triggered shift
register with serial data entry and an
output from each of the eight stages.
Data is entered serially through one of
two inputs (Dg, or Dgy); either input can
be used as an active HIGH enable for
data entry through the other input. Both
inputs must be connected together or an
unused input must be tied HIGH.

Data shifts one place to the right on
each LOW-to-HIGH transition of the
Clock (CP) input, and enters into Qg the
logical AND of the two Data inputs
(Dsa * Dgp) that existed one set-up time
before the rising clock edge. A LOW
level on the Master Reset (MR) input
overrides all other inputs and clears the
register asynchronously, forcing all out-
puts LOW.

PIN CONFIGURATION

74164,

LS164

Shift Registers

8-Bit Serial-In Parallel-Out Shift Register
Product Specification

TYPE TYPICAL fuax TYPICAL ?‘:IOP:;YL)CURRENT
74164 36MHz 37mA
74LS164 36MHz 16mA
ORDERING CODE
PACKAGES Voo =5 £5%; TAZ0C to +70°C
Plastic DIP N74164N, N74LS164N
Plastic SO N74LS164D
NOTE:
For information regarding devices p to Military ions, see the Si Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74LS
All Inputs 1ul 1LSul
All Outputs Sul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and -1.6mA I, and a 74LS unit load (LSul)

1s 20pA Ly and -0.4mA .

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

1—{0u
2 —{ 04

O {J Vee
gy (7] %07
% (3] 7] og
o, [[} 1] og
o, [5} o] a,
a3 (€] (] R

aNo [7] T)ce

s—cp
MR Qg @y 92 3 Q4 Q5 Qg Q7

T

9 3 4 5 6 10 111213
15040008
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Shift Registers

74164, LS164

LOGIC DIAGRAM

= HIGH voltage level.

= LOW voitage level.

H
h =HIGH voltage level one set-up time prior to the LOW-to-HIGH Clock transition.
L
|

= LOW voltage level one set-up time prior to the LOW-to-HIGH Clock transition.

= Lower case letters indicate the state of the referenced input (or output) one set-up time prior to the
% LOW-to-HIGH Clock transition.
X =Don't care.
T = LOW-to-HIGH Clock transition.

o a o o <
Rp Rp >ﬂD
ag og Q7
o 2 0y
woises
Vee =Pin 14
GND =Pin 7
MODE SELECT — TRUTH TABLE
INPUTS OUTPUTS
OPERATING MODE — 0
MR CP | Dgy | Dgp Q Q — O
Reset (clear) L X X X L L — L
H 1 1 1 L d — G
. H | h L do — U6
Shift H 1 h | L o — a0
H 1 h h H Q@ — Qs

ABSOLUTE MAXIMUM RATINGS (Over operating free-air ire range unless otherwise noted.)
PARAMETER 74 74LS UNIT
Vee Supply voltage 7.0 7.0 v
ViN Input voltage -0.5 to +5.5 -0.5to0 +7.0 \
Iin Input current ) ~-30 to +5 -30 to +1 mA
Vour Voltage applied to output in HIGH output state -0.5 to +Vee -0.5 to +V¢c \
Ta Operating free-air p e range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74L8 )
PARAMETER UNIT
Min Nom Max Min Nom Max
Voo Supply voltage 475 5.0 5.25 475 5.0 5.25
ViH HIGH-level input voltage 2.0 2.0 v
Vi LOW-ievel input voltage +0.8 +08
ik Input clamp current -12 -18 mA
lon HIGH-level output current ~400 -400 HA
lou LOW-level output current 8 8 mA
Ta Operating free-air 0 70 4] 70 °C
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Logic Products

e Asynchronous 8-bit parallel load

o Synchronous Serial input

e Clock Enable for '"do nothing'
mode

e See '166 for fully synchronous
operation

DESCRIPTION

The '165 is an 8-bit parallel load or
serial-in shift register with complementa-
ry Serial outputs (Q; and Q) available
from the last stage. When the Parallel
Load (PL) input is LOW, parallel data
from the Dg - D7 inputs are loaded into
the register asynchronously. When the
PL input is HIGH, data enters the regis-
ter serially at the Dg input and shifts one
place to the right (Qp = Q = Q, etc.)
with each positive-going clock transition.
This feature allows parallel-to-serial con-
verter expansion by tying the Q; output
to the Dg input of the succeeding stage.

The Clock input is a gated-OR structure
which allows one input to be used as an
active LOW Clock Enable (CE) input.
The pin assignment for the CP and CE

74165
Shift Register

8-Bit Serial/Parallel-In, Serial-Out Shift Register

Product Specification

PPLY CURRENT
-~ YPICAL fan TYPICAL ?:‘JOTAL)
74165 26MH:z 42mA

ORDERING CODE

PACKAGES Voo = 5V +5%; TAS 0°C to +70°C
Plastic DIP N74165N
NOTE: .
For i i garding devices pi to Military ions, see the Sig Military Products
Data Manual.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 74
PL Input 2ul
Other Inputs 1ul
All Outputs 10ul

NOTE:

A 74 unit load (ul) is understood to be 40pA Iy and -1.6mA .

inputs is arbitrary and can be reversed
for layout convenience. The LOW-to-
HIGH transition of CE input should only
take place while the CP is HIGH for
predictable operation. Also, the CP and

CE inputs should be LOW before the
LOW-to-HIGH transition of PL to prevent
shifting the data when PL is released.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1 1M1 12 13 14 3 4 5 ¢
Al %"_w LIl
or ] %) & PL D Dy O, Dy Dy D Dy Dy
o ] op 10 —og
o (<] 3] 0 2—ce
% C£] mid 15~ CE
o [€] mLy o 1]
5 ] LY T Y -
oo (7] i, O :
comones - .« | | 0
— N
Veo = Pin 16
GND = Pin 8
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Product Specification

74165

LOGIC DIAGRAM

L 0y 02 04 Og g
100 12 l(m l(ﬂ) 1(8) |4 |®
Os
(]
cp 35 %o S o, T o 5 50 o
@ ®)
GE rdc' quP —qc' rOCP rojcP [QCP —
a9 Rp Rp Ro Ap Rp Rp Rp :),
8
m
1 I 1 1 ) { 1
LDO3800S
Vec =Pin 16
GND = Pin 8
() =Pin number
MODE SELECT — FUNCTION TABLE
INPUTS Q, REGISTER OUTPUTS
OPERATING MODES
PL CE CcP Ds Do-D7 Qo Qy-Qg Q; Qy
L X X X L L L-L L H
Paraliel load L X X X H H H-H H L
o ehi H L 1 | X L Go-0s Qe T
Serial shift =
' Ho| L |t h X H | -9 | @ | 3
Hold "do nothing" H H X X X Qo q1-Ge a7 a7
H =HIGH voltage level.
h =HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition.
L =LOW voltage level.
| =LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition.
qn = Lower case letters indicate the state of the referenced output one set-up time prior to the LOW-to-HIGH clock transition.
X =Don't care.
T = LOW-to-HIGH clock transition.
ABSOLUTE MAXIMUM RATINGS (Over operating free-air sre range unless otherwise noted.)
PARAMETER 74 UNIT
Vee Supply voltage 7.0 \
Vin Input voltage -0.5 to +5.5 \
Iin Input current ~30 to +5 mA
Vour Voltage applied to output in HIGH output state -0.5 to +Vcc v
Ta Operating free-air temperature range 0 to 70 °C
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Logic Products

FEATURES

e Synchronous paraliel to serial
applications

e Synchronous serial data input for
easy expansion

e Clock enable for ''do nothing'
mode

e Asynchronous Master Reset

e See '165 for asynchr

74166
Shift Register

8-Bit Serial/Parallel-In, Serial-Out Shift Register

Product Specification

TYPE TYPICAL fyax TYPICAL ?:‘Jg:kt)CURRENT
74166 35MHz 90mA

ORDERING CODE

parallel data load

DESCRIPTION

The '166 is an 8-bit shift register that has
fully synchronous serial or parallel data
entry selected by an active LOW Parallel
Enable (PE) input. When the PE is LOW
one set-up time before the LOW-to-
HIGH clock transition, parallel data is
entered into the register. When PE is
HIGH, data is entered into internal bit
position Qg from Serial Data Input (Dg),
and the remaining bits are shifted one
place to the right (Qp — Q1 — Qp, etc.)
with each positive-going clock transition.
For expansion of the register in parallel
to serial converters, the Q; output is
connected to the Dg input of the suc-
ceeding stage.

PIN CONFIGURATION

COMMERCIAL RANGE
PACKAGES Vec = 5V £5%; Ta = 0°C to +70°C
Plastic DIP N74166N
Plastic SO N74166D
NOTE:
For information regarding devices pi to Military ions, see the Sil Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74
All inputs 1ul
Q7 Output 10ul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA iy and —1.6mA 1.

The clock input is a gated OR structure
which allows one input to be used as an
active LOW Clock Enable (CE) input.
The pin assignment for the CP and CE
inputs is arbitrary and can be reversed
for layout convenience. The LOW-to-
HIGH transition of CE input should only

LOGIC SYMBOL

take place while the CP is HIGH for
predictable operation. A LOW on the
Master Reset (MR) input overrides all
other inputs and clears the register asyn-
chronously, forcing all bit positions to a
LOW state.

LOGIC SYMBOL (IEEE/IEC)

og [T 6] vee
by [T 5] PE
0, (3] 4] o
0, (7] 3] o7
03 (5] [1Z] og
CE €] 1] Dg
NG 5] 04
GND 2] 9] MR
conerzos

15 2 3 4 5 10 11 12 14

| . |

PE  Dg Oy Dz D3 D D5 Dg Dy

7—cp
6~ CE
MR Q7
9 13
Lsosasos
Ve = Pin 16
GND = Pin 8
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Shift Register

74166

LOGIC DIAGRAM

TYPICAL CLEAR, SHIFT,

LOAD, INHIBIT, AND SHIFT SEQUENCES

s S
cP »
R R
1
1 1 1
ol losl@ (] @ ® 10 oy a2 14 o |l®
MR Dg PE D Dy Dy Dy D, Dg Dg o, cp CE
tpozoocs
() =Pin number
Voc = Pin 16
GND = Pin 8
MODE SELECT — FUNCTION TABLE
H = HIGH voitage level
OPERATING MODES INPUTS Q, REGISTER | OUTPUT h = HIGH voltage level one set-up time prior to the
= | == LOW-to-HIGH Clock transition.
PE |CE | CP | Ds | Do-D7 [Qg| Q-G eid L =LOW voltage level
Parallel load 1 | 1 X [N} L L-L L I = LOW voltage level one se!~Hp time prior to the
| | 1 X h-h H H-H H LOW-to-HIGH Clock transition.
qn = Lower case letiers indicate the state of the
Serial shift h | 1 t X-X L Qo—ds 98 referenced input (of output) one set-up time
h 1 T h X=X H Go—ds G prior to the LOW-to-HIGH Clock transition.
- X =Don't 3
Hold {do nothing) X[ h) X)X ] %X |d] o 4 T 2 LOW-10 HIGH Glook ransiton.

c LA MNuNmnnnnniunnnnrngu
& = | !l
by 1 [l [ ro
MR _Ll| T ; —
|
s _‘Ir“ - ! L
SHIFTILOAD == | IM T
s
Bo : e | :
0 [ Ll | ‘
pa | ||
11 | Ll Il
PARALLEL JO3 n
mnuvs<n [ | ml 1
4
| [
o 1| L:
o [ | icn® 1|
[ | rm 11
Cr— — " —
outeur -3 | ) WSy rar) B oy NS gy Sy EED
7
———— SERIAL SHIFT ———————3{ [INHIBIT| ——— SERIAL SHIFT ———3{
CLEAR LOAD

wros2e08
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Logic Products

FEATURES

® Synchronous counting and
loading

e Up/down counting

e Modulo 16 binary counter —
"169A

o BCD decade counter —'168A

¢ Two Count Enable inputs for
n-bit cascading

o Positive edge-triggered clock

DESCRIPTION

The '168A is a synchronous, presettable
BCD decade up/down counter featuring
an internal carry look-ahead for applica-
tions in high-speed counting designs.
Synchronous operation is provided by
having all flip-flops clocked simuita-
neously so that the outputs change coin-
cident with each other when so instruct-
ed by the Count Enable inputs and
internal gating. This mode of operation
eliminates the output spikes which are
normally associated with asynchronous
(ripple clock) counters. A buffered Clock
input triggers the flip-flops on the LOW-
to-HIGH transition of the clock.

74LS168A, 74LS169A,
S168A, S169A
4-Bit Bidirectional Counters

4-Bit Up/Down Synchronous Counter
Product Specification

TYPE TYPICAL funx TYPICAL s:_lrjg:kz)cunnsm
74L5168A 32MHz 20mA
745168A 70MHz 100mA
74L5169A 32MHz 20mA |
745169A 70MHz 100mA ]

ORDERING CODE

COMMERCIAL RANGE

PACKAGES Veo =5V £5%; Ta=0°C to +70°C
. N74LS168AN, N74S168AN
Plastic DIP N74LS169AN, N74S169AN
Plastic SO N74LS169AD, N74LS169AD, N745169AD

NOTE:

For information regarding devices p

Data Manual.

see the Si Military Products

to Military Sp

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 748 74LS
PE Input 1Sul 2LSul
CET Input 2Sul 1LSul
Other Inputs 1Sul 1LSul
All Outputs 10Sul 10LSul
NOTE:

Where a 74S unit load (Sul) is understood to be 50pA |y and -2.0mA |j_and a 74LS unit Joad (LSul) is 20uA

hy and -0.4mA Iy.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
'168A '169A
[~ ciRovio | TTRA
T oA . (oA
ez rupiGOWRI [ woyver
; SRR PN LT
urd 1] 8] Vee " 10}
cr [ Big u/EPE % B Bz Dy Lnj e LAH”
1— 2 2
D [3 14] O P23+ P 1,2,3+
° C E ° 2—Jcp 1j,csu,!.:- t>¢m.!,a-
0, (€] 1510, cp—1s r I
DZE (2] 0, T-ojcep 3 _fiso v & _Hso vi—
03 [¢] [11] 03 10— cer @ o o, o o | b 4] e ]
cer[7] 10 CET T T T T
ano[E] :]_ 14 13 12 n £ v = v
0 ars Lsouoros e | Sl =
conarros
Tacreopat Tacraopal®
2,4CT=9) z,acv-ut
Voo = Pin 16 Lsosatos
GND = Pin 8
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Product Specification

4-Bit Bidirectional Counters

74LS168A,

74LS169A, S168A, S169A

The counter is fully programmable; that is, the
outputs may be preset to either level. Preset-
ting is synchronous with the clock and takes
place regardless of the levels of the Count
Enable inputs. A LOW level on the Paraliel
Enable (PE) input disables the counter and
causes the data at the D, input to be loaded
into the counter on the next LOW-to-HIGH
transition of the clock.

The direction of counting is controlled by the
Up/Down (U/D) input; a HIGH will cause the

LOGIC DIAGRAM, '168A

count to increase, a LOW will cause the count
to decrease.

The carry look-ahead circuitry provides for
cascading counters for n-bit synchronous ap-
plications without additional gating. instru-
mental in accomplishing this function are two
Count Enable inputs (CET +CEP) and a Ter-
minal Count (TC) output. Both Count Enable
inputs must be LOW to count. The CET input
is fed forward to enable the TC output. The
TC output thus enabled will produce a LOW

output pulse with a duration approximately
equal to the HIGH level portion of the Qg
output. This LOW level TC pulse is used to
enable successive cascaded stages. See Fig-
ure A for the fast synchronous multistage
counting connections.

The '169A is identical except that it is a
Modulo 16 counter.

Zil

D (“)oo

1
o
]
Ot

pes

T +— cP ; "”01
a=‘
[m} — | =CH
I Ler 3 Do"—z’oz
Ej——{l .
D —
~ rcr a DJE)O:
_Do._.l

i

Voc = Pin 16
GND = Pin 8
() =Pin numbers
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4-Bit Bidirectional Counters 74LS168A, 74LS169A, S168A, S169A

LOGIC DIAGRAM, '169A
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Figure 1. Synchronous Muitistage Counting Scheme
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Product Specification

4-Bit Bidirectional Counters 7415168A, 74LS169A, S168A, S169A

MODE SELECT — FUNCTION TABLE

INPUTS OUTPUTS
OPERATING MODE —

cp u/D CEP CET PE Dp Q, TC

Parallel Load ¥ X X X ! ' N 8;
Count Up 1 h 1 | h X Count Up 1)
Count Down 1 | | 1 h X Count Down (1)
’ 1 X h X h X n m

Hold (do nothing) 1 X X h h X n H

H = HIGH voitage leve! steady state

h =HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition

L = LOW voitage level steady state

| = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition

X=Don't care

q = Lower case letters indicate the state of the referenced output prior to the LOW-to-HIGH clock transition

T = LOW-to-HIGH clock transition

NOTE:

1.The TC is LOW when TET is LOW and the counter is at Terminal Count. Terminal Count Up is (HHHH) and Terminal Count Down is (LLLL) for ‘169A.
The TC is LOW when CET is LOW and the counter is at Terminal Count. Terminal Count Up is (HLLH) and Terminal Count Down is (LLLL) for '168A.

WAVEFORM (Typical Load, Count, and Inhibit Sequences)

lllustrated below is the following sequence for 1. Load (preset) to BCD seven. 3. Inhibit.
the '168A. The operation of the '169A is 2. Count up to eight, nine (maximum), zero, 4. Count dowri to one, zero (minimum),
similar. one, and two. nine, eight, and seven.

LOAD

Do I -‘L —

|- - -

o —_—_— e, —— e — ———
oATA e — e —_—— —— —— —
INPUTS ! — — — — — — — — — — — —

Dy 1

b — —_—— — —— —_

0, lpr = e e _——————

E

J-L

|
I
% __a —1 f
1 !
o~ 1 i | ! 1
i H '
- 4
- —+ $ +—t
Te -4 L | [ LJ
1] 7 I l 8 9 0 1 ZI 2 I 2 l 1 0 9 8 7
I 1} COouNT } i | v
L.
LOAD
-
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Logic Products

FEATURES

o Si and independ:
Read and Write operations

e Expandable to 1024 words by
n-bits

e Open Collector outputs for wired-
AND expansion

® See '670 for 3-State output
version

DESCRIPTION

The '170 is a 16-bit register file organized
as 4 words of 4 bits each, permitting
simultaneous writing into one word loca-
ticn and reading from another location.
The 4-bit word to be stored is presented
to four Data inputs. The Write Address
inputs (WA and Wg) determine the loca-
tion of the stored word. When the Write
Enable (WE) input is LOW, the data is
entered into the addressed location. The
addressed location remains transparent
to the data while the WE is LOW. Data
supplied at the inputs will be read out in
true (non-inverting) form. Data and Write
Address inputs are inhibited when WE is
HIGH.

Direct acquisition of data stored in any of
the four registers is made possible by
individual Read Address inputs (Ra and
Rg). The addressed word appears at the
four outputs when the Read Enable (RE)

PIN CONFIGURATION

74170, LS170

Register Files

4 x 4 Register File (Open Collector)

Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (RE to Q) (TOTAL)
10ns (tpL)
74170 20ns (tpry) 127mA
20ns (tpLH)
74LS170 20ns (tpry) 25mA

ORDERING CGCDE

COMMERCIAL RANGE
PACKAGES Ve = 5V £5%; Ta = 0°C to +70°C
Plastic DIP N74170N, N74LS170N
NOTE:
For i ing devices to Military see the Si Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74LS
D, Wa, Wg, Ra, R Inputs 1ul 1LSul
WE, RE Inputs 1ul 2LSul
All Outputs 10ul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and —1.6mA | and a 74LS unit load (LSul) is 20pA Iy

and -0.4mA |y

is LOW. Data outputs are inhibited and
remain HIGH when the Read Enable
input is HIGH. This permits simuitaneous
reading and writing, eliminates recovery
times, and is limited in speed only by the
read time and the write time.

LOGIC SYMBOL

Up to 256 devices can be stacked to
increase the word size to 1024 locations
by tying the Open Collector outputs to-
gether. Parallel expansion to generate n-
bit words is accomplished by driving the
Enatle and Address inputs of each de-
vice in parallel.

LOGIC SYMBOL (IEEE/IEC)

o ] €] Vee
0, [7] [15] 0
03 [3] (7] Wa
Rg [<] [13] We
Ra[E] 2] WE
o [e] ] RE
a[7] 1] G
GND ] 3]0y

Epo—=

D, D
11— w, Dp Dy 2 3
13— wg
s— R,
4—ng
11— RE Q Oy QG 0
10 8 7 6
Lsosazos
Ve =Pin 16
GND = Pin 8

14 RAM 4x 4

I °] 142
B 1 3
1 l 3
2 ]cawaire)
L NIen (READ]

=

L e a0

2 7

f— —

3 [}
15084308
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Logic Products

FEATURES

o Edge-triggered D-type register

e Gated Input enable for hold '"do
nothing' mode

e 3-State output buffers

e Gated output enable control

© Pin compatible with the 8T10 and
DM8551

DESCRIPTION

The '173 is a 4-bit parallel load register
with clock enable control, 3-State buff-
ered outputs and master reset. When
the two Clock Enable (E; and Ej) inputs
are LOW, the data on the D inputs is
loaded into the register synchronously
with the LOW-to-HIGH Clock (CP) transi-
tion. When one or both E inputs are
HIGH one set-up time before the LOW-
to-HIGH clock transition, the register will
retain the previous data. Data inputs and
Clock Enable inputs are fully edge trig-
gered and must be stable only one set-
up time before the LOW-to-HIGH clock
transition.

The Master Reset (MR) is an active
HIGH asynchronous input. When the MR
is HIGH, all four flip-flops are reset
(cleared) independently of any other in-
put condition.

PIN CONFIGURATION

74173, LS173

Flip-Flops

Quad D-Type Flip-Flop With 3-State Outputs

Product Specification

TYPE TYPICAL fuax TYPICAL %Jg:k{)CURHENT
74173 35MHz S0mA
7418173 50MHz 20mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vee =5V £5%; Ta = 0°C to +70°C

Plastic DIP N74173N, N74LS173N

Plastic SO-16 N74LS173D

Plastic SOL-16 CD7186D
NOTE:
For ir ling devices p d to Military see the Signetics Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74LS
All Inputs 1ul 1LSul
Al Outputs 10ul 30LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and - 1.6mA | and a 74LS unit load (LSul) is 20pA |y

and -0.4mA |

The 3-State output buffers are controlled
by a 2-input NOR gate. When both
Output Enable (OE; and OE,) inputs are
LOW, the data in the register is present-
ed at the Q outputs. When one or both
OE inputs is HIGH, the outputs are

LOGIC SYMBOL

forced to a HIGH impedance "off"" state.
The 3-State output buffers are complete-
ly independent of the register operation;
the OE transition does not affect the
clock and reset operations.

LOGIC SYMBOL (IEEE/IEC)

€, [1] 6] vee
&, 5 n
2 [3] [77) 0
9 [ 3] 04
0, 5] 2] 0,
9, [€] i1] by
ce 7] 0] Ep
ano (2] 9]E

“ 13 12 1
L1 1 |
w B ) eoivaos
7 ——pce
f—
2 —OloE MR 09 Oy 0 Q3
T T
1% 3 4 5 &
15084605
Vec = Pin 16
GND = Pin 8

RN

L5084708
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Product Specification

74173, LS173

LOGIC DIAGRAM

i
& o P

(14 [\t] (1] an

""—"LD‘% 1 1 1
D

] @ ® [ ]
Qo Q4 Q2 Q3
Looaroos
Voe =Pin 16
GND = Pin 8
MODE SELECT — FUNCTION TABLE
INPUTS OUTPUTS
REGISTER OPERATING MODES — —
MR CP Eq E, Dn Q, (Register)
Reset (clear) H X X X X L
L 1 I I | L
Parallel load L 1 | | h H
L X h X X Gn
Hold (no change) L X X h X an
INPUTS OUTPUTS
3-STATE BUFFER OPERATING MODES
Qp, (Register) OE, OE; Qq, Qy, Q2 Q3
L L L L
Read H L L H
. X H X 2
Disabled X X H @

H = HIGH voltage level.

h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition.

L = LOW voltage level.

| = LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition.

qn = Lower case letters indicate the state of the referenced input (or output) on set-up time prior to the LOW-to-HIGH clock transition.
X = Don't care.

(2) = HIGH impedance "off"' state.

T = LOW-to-HIGH clock transition.
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Logic Products

FEATURES

74174, LS174, S174
Flip-Flops

Hex D Flip-Flops
Product Specification

e Six edge-triggered D-type flip-

flops

e Three speed-power r
available

TYPE TYPICAL fuax TYPICAL %\r;;;kz)cunngm
74174 35MHz pry
- 7418174 40MHz preyy
745174 110MHz S0omA

e Buffered common clock

o Buffered, asynchronous Master
Reset

DESCRIPTION

The '174 has six edge-triggered D-type
fiip-flops with individual D inputs and Q
outputs. The common buffered Clock
(CP) and Master Reset (MR) inputs load
and reset (clear) all flip-flops simulta-
neously.

The register is fully edge triggered. The
state of each D input, one set-up time
before the LOW-to-HIGH clock transi-
tion, is transferred to the corresponding
flip-flop's Q output.

All outputs will be forced LOW indepen-
dently of Clock or Data inputs by a LOW
voltage level on the MR input. The
device is useful for applications where
the true output only is required and the
Clock and Master Reset are common to
all storage elements.

PIN CONFIGURATION

ORDERING CODE

PACKAGES Voo = 5V £5%; TAZ0°C to +70°C
Plastic DIP N74174N, N74LS174N, N74S174N
Plastic SO-16 N74LS174D, N74S174D
NOTE:
For i i ing devices p to Military see the Si Military Products
Data. Manual.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 74 748 74LS
Al Inputs 1ul 1Sul 1LSul
Qp-Qs Outputs 10ul 10Sul 10LSul
NOTE:

Where a 74 unit load (ul) is understood to be 40A Iy and —1.6mA Iy, a 74S unit load (Sul) is 50uA iy and
-2.0mA I, and 74LS unit load (LSul) is 20pA hy and —0.4mA .

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

R ) 1] vee
9 [Z] [75] as
LY [14] o5
o, [ 73] 0y
°1E [2) oy
o, (] [17] 03
Q7 [10] 0y
GND[E [5] cp
‘CDoso70S

3 4 6 1 1 ' o
1
I I .
Dp 0Oy Dz D3 DOy Of r
b R 3 _To |2
4] | §
1—d ™R . | |7
G o @ Q; 0 Qs » o
B N 12
2 5 7 10 12 15 —
15084308
Voc = Pin 16
GND =Pin 8
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Product Specification

74174, LS174, S174

LOGIC DIAGRAM
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= Pin Numbers
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Q4

l("
Q2
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0031108

FUNCTION TABLE

OPERATING

INPUTS

OUTPUTS

MODE

Qn

Reset (clear)
Load "1"
Load "0"

- |§

—_ =X

- X

rIr

H = HIGH voltage level steady state

h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition.

L = LOW voltage level steady state.

| =LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition.

X =Don't care.
T = LOW-to-HIGH clock transition.

ABSOLUTE MAXIMUM RATINGS (Over op

ing free-air

P range unless otherwise noted.)

PARAMETER

74

74LS

748

UNIT

Vee

Supply voltage

7.0

7.0

7.0

Vin

Input voltage

-0.5 to +5.5

-051t0 +7.0

-0.5to +55

N

Input current

-30 to +5

-30 to +1

-30 to +5

mA

Vour

Voltage applied to output in HIGH output state

-0.5 to +Vce

-0.5 to +Vcc

-0.5 to +Vco

Ta

Operating free-air temperature range

0 to 70

°C

RECOMMENDED OPERATING CONDITIONS

PARAMETER

74

74LS

748

Nom

Nom

Min

Nom

UNIT

Vec

Supply voltage

475

5.0

5.25

4.75

5.0

5.25

4.75

5.0

525

Vin

HIGH-level input voltage

20

20

20

Vi

LOW-level input voltage

+0.8

+0.8

+0.8

Ik

Input clamp current

-12

-18

lon

HIGH-level output current

-800

-400

-1000

loL

LOW-level output current

20

Ta

O

perating free-air P 0

70 0

70

70
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Logic Products

FEATURES

o Four edge-triggered D flip-flops

o Three speed-power ranges
available

o Buffered common clock

o Buffered, asynchronous Master
Reset

DESCRIPTION

The '175 is a quad, edge-triggered D-
type flip-flop with individual D inputs and
both Q and Q outputs. The common
buffered Clock (CP) and Master Reset
(MR) inputs load and reset (clear) all flip-
flops simultaneously.

The register is fully edge triggered. The
state of each D input, one set-up time
before the LOW-to-HIGH clock transi-
tion, is transferred to the corresponding
flip-flop's Q output.

All Q outputs will be forced LOW inde-
pendently of Clock or Data inputs by a
LOW voltage level on the MR input. The
device is useful for applications where
both true and complement outputs are
required, and the Clock and Master Re-
set are common to all storage elements.

PIN CONFIGURATION

74175, LS175,
Flip-Flops

Quad D Flip-Flop
Product Specification

S175

TYPE TYPICAL fyax TYPICAL ?;Jg:k{) CURRENT
74175 35MHz 30mA
74L8175 40MHz 11mA
748175 110MHz 60mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vee =5V £5%; Ta = 0°C to +70°C
Plastic DIP N74175N, N74LS175N, N74S175N
Plastic SO-16 N74LS175D, N74S175D
NOTE:
For information regarding devices pr to Military S see the Signetics Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 748 74LS
All Inputs 1ul 1Sul 1LSul
All Outputs 10ul 10Sul 10LSul

NOTE:
Where a 74 unit load (ul) is understood to be 40uA |y and - 1.6mA |y, a 74S unit load (Sul) is 50pA |4 and
~2.0mA |, and a 74LS unit load (LSul) is 20pA |y and —0.4mA .

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

L ] €] vee
9 (7] [75] ay
LY Er 4] Gy
0o [4] [13) 03
04 [£] [1z] D2
g (] mEA
o [7] mCH
GND [ (o] cp

. s 12 " 3 c1

l | l A
oJer % o o, 0, .
4 1o 3
s 7
1 'z':',‘,o.a‘ Q 0 QG Q3 Qg — ~
T 1 71 7 1 T 12 =u
3 2 6 7 11 10 14 1 :;
Lso40008

Ve = Pin 16
GND = Pin 8
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Flip-Flops 74175, LS175, S175

LOGIC DIAGRAM

@R cr g Dy D, L]
o |l |@ © (12 3

L ix = |
o a ] Q [} Q ] Q
————OpCP pCP P CcP b CP

Rp Q O—I Rp Ql O—‘ Rp Q| ()—| RAp [
o] [@ @] o ) an| o
% o g o g, o 5 ag
wotsass
Veg =Pin 16
GND =Pin 8
() =Pin number

MODE SELECT — FUNCTION TABLE

OPERATING INPUTS OUTPUTS
MODE MR cP Dn Q, a,

Reset (clear) L X X L H
Load "1" H 1 h H L
Load "0" H T 1 L H

H =HIGH voltage level steady state.

h=HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition.
L =LOW voltage level steady state.

| = LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition.
X =Don't care.

T = LOW-to-HIGH clock transition.

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 74 74LS 748 UNIT
Veo Supply voltage 7.0 7.0 7.0 \
Vin Input voltage ~05to +55 | -0.5 to +7.0 | -0.5 to +5.5 v
In Input current -30 to +5 -30 to +1 -30 to +5 mA
Vout Voitage applied to output in HIGH output state -0.5 to +V¢g | -0.5 to +Vgc | -0.5 to +Vee v
Ta Operating free-air temperature range 0 to 70 °C

RECOMMENDED OPERATING CONDITIONS

74 74LS 748
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max

Vcc  Supply voltage 475 | 50 | 525 | 475 | 50 | 525 | 475 | 50 | 525 v
Viy HIGH-level input voltage 20 20 2.0 \
ViL LOW-level input voltage +0.8 +08 +08 v
Ik Input clamp current . -12 -18 -18 mA
lon HIGH-level output current -800 -400 -1000 HA
loL LOWe-level output current 16 8 20 mA
Ta Operating free-air temperature 0 70 0 70 0 70 °C
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Logic Products

FEATURES

e Word length easily expanded by
cascading

e Generate even or odd parity

o Checks for parity errors

e See '280 for faster parity
checker

DESCRIPTION

The '180 is a 9-bit parity generator or
checker commonly used to detect errors
in high speed data transmission or data
retrieval systems. Both Even and Odd
parity enable inputs and parity outputs
are available for generating or checking
parity on 8-bits.

True active-HIGH or true active-LOW
parity can be generated at both the Even
and Odd outputs. True active-HIGH pari-
ty is established with Even Parity enable
input (Pg) set HIGH and the Odd Parity
enable input (Po) set LOW. True active-
LOW nparity is established when Pg is
LOW and Pg is HIGH. When both enable
inputs are at the same logic level, both
outputs will be forced to the opposite
logic level.

Parity checking of a 9-bit word (8 bits
plus parity) is possible by using the two

PIN CONFIGURATION

74180

Parity Generator/Checker

9-Bit Odd/Even Parity Generator/Checker

Product Specification

TYPICAL PROPAGATION
TYPE DELAY, Po = OV TYPICAL SUPPLY CURRENT
74180 36ns 34mA

ORDERING CODE

PACKAGES Voo = 5V £5% TA=0°C o +70°C
Plastic DIP N74180N
NOTE:
For inf i ing devices p to Military Sp see the Si Military Products
Data Manual.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 74
lo-17 Data inputs 1ul
Pg, Po Parity inputs 2ul
Ze 2o Parity outputs 10ul

NOTE:

A 74 unit load (ul) is understood to be 40uA liy and -1.6mA I

enable inputs plus an inverter as the
ninth data input. To check for true ac-
tive-HIGH parity, the ninth data input is
tied to the Pp input and an inverter is
connected between the Pg and Pg in-
puts. To check for true active-LOW pari-
ty, the ninth data input is tied to the Pg
input and an inverter is connected be-
tween the Pg and Pg inputs.

LOGIC SYMBOL

Expansion to larger word sizes is accom-
plished by serially cascading the '180 in
8-bit increments. The Even and Odd
parity outputs of the first stage are
connected to the corresponding Pg and
Po inputs, respectively, of the succeed-
ing stage.

LOGIC SYMBOL (IEEE/IEC)

10 [} 4] Vee
i 2} El;
re 5] 2] o
Po [4] 1] 13
g [5] [10] 1,
%o [¢] [s] 1y
awo[7} o)

s 9 10 1 12 13 1 2
LI L]
b 4 2 I3 W 151 K
3—{Pe
e I I
| |
s s
LS08500S.
Ve =Pin 14
GND = Pin 7

3 |
4

)

)

o - even

11

12

13

1 L2 oop
2 |
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Product Specification

LOGIC DIAGRAM FUNCTION TABLE
INPUTS OUTPUTS
o ®
W E) Number of
HIGH Data P P ) P
Inputs E (<] E [
) e (lo=12)
:“:: Even H L H L
s Odd H L L H
DO—<L—>)— Even L H L H
14 012 Odd L H H L
s E} ® 10 X H|H|L]|L
X L L H H
H = HIGH voltage level
s (1) L = LOW voltage level
@ X =Don't care
L
po 0
)
Looarzos
() =Pin Numbers
Voo =Pin 14
GND = Pin 7
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)
PARAMETER 74 UNIT
Vee Supply voltage 7.0 \
ViN Input voltage -05 to +55 v
Iin Input current -30 to +5 mA
Vout Voltage applied to output in HIGH output state -0.5 to +V¢¢ Vv
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74
PARAMETER UNIT
Min Nom Max
Veo Supply voltage 475 5.0 525 \'
ViH HiGH-level input voltage 20 \'Z
Vi LOW-level input voltage +0.8 v
lix Input clamp current -12 mA
loH HIGH-level output current -800 HA
loL LOW-level output current 16 mA
Ta Operating free-air temperature 0 70 °C
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Logic Products

FEATURES

© Provides 16 arithmetic
operations: ADD, SUBTRACT,
COMPARE, DOUBLE, plus 12

74184, LS184, S181
Arithmetic Logic Units

4-Bit Arithmetic Logic Unit
Product Specification

other arithmetic operati

® Provides all 16 logic operations
of two variables: Exclusive-OR,
Compare, AND, NAND, NOR, OR,
plus 10 other logic operations

© Full lookahead carry for high-
speed arithmetic operation on
long words

DESCRIPTION

The '181 is a 4-bit high-speed parallel
Arithmetic Logic Unit (ALU). Controlled
by the four Function Select inputs
(So-S3) and the Mode Control Input
(M), it can perform all the 16 possible
logic operations or 16 different arithme-
tic operations on active HIGH or active
LOW operands. The Function Table lists
these operations.

PIN CONFIGURATION

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74181 22ns 91mA
74LS181 22ns 21mA
745181 11ins 120mA
ORDERING CODE
PACKAGES Voo =5V 5% ToZ 0C 1o +70°
Plastic DIP N74181N, N74LS181N, N74S181N
NOTE:
For i i garding devices pr to Military see the Si Military Products
Data Manual.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
‘ PINS DESCRIPTION 74 748 74LS
Mode Input 1ul 1Sul 1LSul
AorB Inputs 3ul 3Sul 3LSul
S Inputs 4ul 4Sul 4LSul
Carry Input Sul 5Sul 5LSul
Fo-F3, =B, Cn+ s Outputs 10ul 10Sul 10LSul
G Output 10ul 10Sul 40LSul
P Output 10ul 10Sul 20LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA |y and —1.6mA I, a 74S unit load (Sul) is 50pA Iy and
-2.0mA |, and 74LS unit load (LSul) is 20pA iy and —0.4mA ..

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

B [1] [22] vee
2 2] 73] &
s3 5} [72] B4
sz [4] [27] %,
st [5] [20] 5,
so [£] 5] %5
¢ 7] mEY
™ 7] ml
?DE [76]Cn+a
¥4 19} 5] P
2 [ %"'
GND [77 EHLA
cootzias

21 2322 2120 1918

44 43 44 44

A0Bo A187 A282 A3B3
7 Cate r— 16
8w A=8f— 14
6 —1S0 G po— 17
b b po— 15
« s,
3 $3 Fo Fy F2 F3

° 10 " 13

Lsoss70s

Vec = Pin 24
GND = Pin 12

[}
s
4
3
L]
2
n
2
1
—
A lp 10
2z |,
2 _1p, 1
I
19 [oy @
18 Q3
15085208
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Product Specification

Arithmetic Logic Units

74181, LS184, S181

When the Mode Control input (M) is HIGH, all
internal carries are inhibited and the device
performs logic operations on the individual
bits as listed. When the Mode Control Input is
LOW, the carries are enabled and the device
performs arithmetic operations on the two 4-
bit words. The device incorporates full inter-
nal carry lookahead and provides for either
ripple carry between devices using the Cp, 4 4
output, or for carry lookahead between pack-
ages using the signals P (Carry Propagate)
and G (Carry Generate). P and G are not
affected by carry in. When speed require-
ments are not stringent, it can be used in a
simple ripple carry mode by connecting the
Carry output (Cp, + 4) signal to the Carry input
(Cp) of the next unit. For high-speed opera-
tion the device is used in conjunction with the

LOGIC DIAGRAM

'182 carry lookahead circuit. One carry looka-
head package is required for each group of
four "181 devices. Carry lookahead can be
provided at various levels and offers high-
speed capability over extremely long word
lengths.

The A = B output from the device goes HIGH
when all four F outputs are HIGH and can be
used to indicate logic equivalence over 4 bits
when the unit is in the subtract mode. The
A =B output is open collector and can be
wired-AND with other A = B outputs to give a
comparison for more than 4 bits. The A=B
signal can also be used with the C, . 4 signal
to indicate A>B and A<B.

The Function Table lists the arithmetic opera-
tions that are performed without a carry in. An

incoming carry adds a one to each operation.
Thus, select code LHHL generates A minus B
minus 1 (2s complement notation) without a
carry in and generates A minus B when a
carry is applied.

Because subtraction is actually performed by
complementary addition (1s complement), a
carry out means borrow; thus, a carry is
generated when there is no underflow and no
carry is generated when there is underfiow.

As indicated, this device can be used with
either active LOW inputs producing active
LOW outputs or with active HIGH inputs
producing active HIGH outputs. For either
case the table lists the operations that are
performed to the operands labeled inside the
logic symbol.

o M g %o . B, % X e 5 051525,
M ® @ o 23 l(m @y (20) ) | AL S
— — — -
1
1 Ll B i
0 |9 1 9 Silv
T T TTY 1 T
Ll A Il Nigligw
™ ) (0] [N o0y 08 (08 on
Fo Fy A=8 ¥2 N P Cnsa [
Loaisos
Voo = Pin 24
GND = Pin 12
() =Pfin Numbers
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Arithmetic Logic Units 74181, LS181, S181

MODE SELECT — FUNCTION TABLE

MODE SELECT INPUTS ACTIVE HIGH INPUTS

& OUTPUTS
Logic Arithmetic**

. Sz $1 So M=H) M=1) Ca=H)
L L L L A A
L L L H A+B A+B
L L H L AB A+B
L L H H Logical 0 minus 1
L H L L AB A plus AB
L H L H B (A +B) plus AB
L H H L AeB A minus B minus 1
L H H H AB AB minus 1
H L L L A+B A plus AB
H L L H AeB A plus B
H L H L B (A +B) plus AB
H L H H AB AB minus 1
H H L L Logical 1 A plus A*
H H L H A+B (A+B) plus A
H H H L A+B (A +B) plus A
H H H H A A minus 1

MODE SELECT INPUTS ACTIVE LOW INPUTS

& OUTPUTS
Logic Arithmetic**
i % St S | m=w M=0) Ca=1)
L L L L A A minus 1
L L L H AB AB minus 1
L L H L A+B AB minus 1
L L H H Logical 1 minus 1
L H L L A+B A plus (A +B)
L H L H B AB plus (A +B)
L H H L AeB A minus B minus 1
L H H H A+B A+B
H L L L AB A plus (A +B)
H L L H AeB A plus B
H L H L B AB (A +B)
H L H H A+B A+B
H H L L Logical 0 A plus A*
H H L H AB AB plus A
H H H L AB AB plus A
H H H H A A
L = LOW voltage
H = HIGH voltage level
*Each bit is shifted to the next more significant position.
**Ari { i p in 2s notation.
21 2322 2120 1918 21 232 2120 W
Ll 11 44 48 44 44
A0Bo A1By A282 A3B3 A0Bo A1B7 A282 A383
1—4% Ca+a AL 7 —]Ca Ch+a |— 18
8 —dm A=8 1“4 8 —qm A=8f— 14
. So G 7 6 —{So G po—17
s j b P E 15 M 5 po—1s
4 —4s2 ] s2
3—S3f F F2 F3 3—IS3Fp Fy F2 F3
T T 1 S
° 10 " 3 ° 10 " 13
Lsoaatos Lsoaar0s
Active High Operands Active Low Operands
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Logic Products

FEATURES

e Provides carry lookahead across
a group of four ALU's

e Muiti-level lookahead for high-
speed arithmetic operation over
long word lengths

DESCRIPTION

The '182 carry lookahead generator ac-
cepts up to four pairs of active LOW
Carry Propagate (Po, Py, P5, P3) and
Carry Generate (Go, Gy, G2, Gg) signals
and an active HIGH Carry input (C,,) and
provides anticipated active HIGH carries
(Cn +x Cn+y, Cn +2) across four groups
of binary adders. The '182 also has
active LOW Carry Propagate (P) and
Carry Generate (G) outputs which may
be used for further levels of lookahead.

PIN CONFIGURATION

745182
Carry Generator

Lookahead Carry Generator
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
745182 5.8ns 69mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vee = 5V £5%; To=0°C to +70°C
Plastic DIP N74S182N
Plastic SO-16 N74S182D
NOTE:
For i ing devices p to Military see the Sig Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74
Ch Input 1Sul
Py Input 2sul
P2 Input 3Sul
Po, Py, Ga Inputs 4Sul
Go, G2 Inputs 7Sul
Gy Input 8Sul
All Outputs 10Sul

NOTE:
A 748 unit load (Sul) is 50uA Iy and -2.0mA I

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

Gy [T} [7€] vee
#[Z] 7517,
Go[T] 7] G,
Po[4] 13]Cq
Es[E [12] Cn 4
P3[e] [[1]Casy
Qa mid
GNo[E ] [5]1Cn+z

P P1 Gy P P3 G;
0Go P1Gy P2G2 Py b 10
13—{Cn
P17
Cnax cn-ty Cnsz
12 7" 9
Lsoss30s
Voc = Pin 16
GND = Pin 8

43 21151465

P W

CcPG
A _Nepo
2 _Ncpt 7
[N PSS S
£ Ncps
s
CG1 10
14 _Nce2 ce
S _DNcas 12
Co0 —=
13 o co1 hhl
coz j—2
LS06540S
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Product Specification

745182

LOGIC DIAGRAM

Cq g Py G, By [P Ty P
aNpN | @ n |@ (i3 (i} 8 |®
] { 1 1 1L ne
L1l [ | [
2 ay (L] 10 (1)
Cnax Casy Chez ]
LDO31408
Vge =Pin 16
GND = Pin 8
() =Pin Numbers
FUNCTION TABLE
INPUTS OUTPUTS
Cn 6l) Fo §1 F1 52 F2 63 FS Cnex|Cns y Cn+z G P
X H H L
L H X L
X L X H
H X L H
X X X H H L
X H H H X L
L H X H X L
X X X L X H
X L X X L H
H X L X L H
X X X X X H H L
X X X H H H X L
X H H H X H X L
L H X H X H X L
X X X X X L X H
X X X L X X L H
X L X X L X L H
H X L X L X L H
X X X X X H H H
X X X H H H X H
X H H H X H X H
H H X H X H' | X H
X X X X X L X L
X X X L X X L L
X L X X L X L [ L
L X L X L X L L
H X X X H
X H X X H
X X H X H
X X X H H
L L L L L

H=HIGH voltage level
L = LOW voltage level
X =Don't care
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The logic equations provided at the outputs
are:

Ch+x=Go + PoCn

Cn+y=Gq + P1Go = P1PoCyq

Cn+z =Gz + P2Gy + P2P1Go

G =G + P3Gz T PaP2Gy + PaP2P1Go
P =PaPP1Po

The '182 can also be used with binary ALU's
in an active LOW or active HIGH input oper-
and mode. The connections to and from the
ALU to the carry lookahead generator are
identical in both cases.



Logic Products

FEATURES
e Synchronous, reversible counting
¢ BCD/decade—'190
4-bit binary—'191
e Synchronous, reversible counting
e Asynchronous parallel load
capability
e Count enable control for

h i

Y

o Single Up/Down control input

DESCRIPTION

The '190 is an asynchronously presetta-
ble up/down BCD decade counter. It
contains four master/slave flip-flops with
internal gating and steering logic to pro-
vide asynchronous preset and synchro-
nous count-up and count-down opera-
tion. The '191 is similar, but is a 4-bit
binary counter.

PIN CONFIGURATION

74190, 191, LS191

Count

ers

'190 Presettable BCD/Decade Up/Down Counter
'191 Presettable 4-Bit Binary Up/Down Counter
Product Specification

TYPE TYPICAL fyax TYPICAL ?;J;:‘L‘:)CURRENT
74190 25MHz 65mA
74191 25MHz 65mA
74L8191 25MHz 20mA
ORDERING CODE
PACKAGES Vog = 5V £5% To 20°C to +70°C
Plastic DIP N74190N, N74191N, N74LS191N
Plastic SOL-16 N74LS191D
NOTE:
For i { garding devices pr to Military see the Sigl Military Products
Data Manual.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 74 748
CE Input 3ul 3LSul
Other Inputs 1ul 1LSul
All Outputs 10ul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and - 1.6mA |, and a 74LS unit load (LSul) is 20pA Iy

and -0.4mA ..

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

-

0y [T] [16] Ve
0y (7] 15] Dg
o (] 0 or
& [4] 73] /e
U [5] [72] ve
o [ ) o
a3 [7] 6] 02
GND ] [5] 03
coontos

4~

g AE

14—

,,_
o —

15085508

Voo =Pin 16
GND = Pin 8

CTROIV10

15 0 N ] 3
1 2 1 2
10 (] 10 s
i) 7 9 7
12 2cT=ozCT=0|—2
13 13
1.7.46T=0] v.z.wv-ob-
1,2,4CT = 9| 1,2,4CT = 15|
15085605
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Product Specification

Counters

74190, 191, LS191

Asynchronous parallel load capability permits
the counter to be preset to any desired
number. Information present on the parallel
Data inputs (Dg - D3) is loaded into the count-
er and appears on the outputs when the
Parallel Load (PL) input is LOW. As indicated
in the Mode Select Table, this operation
overrides the counting function.

Counting is inhibited by a HIGH level on the
Count Enable (CE) input. When CE is LOW,
internal state changes are initiated synchro-
nously by the LOW-to-HIGH transition of the
Clock input. The Up/Down (U/D) input signal
determines the direction of counting as indi-
cated in the Mode Select Table. The CE input
may go LOW when the clock is in either state,
however, the LOW-to-HIGH CE transition
must occur only when the clock is HIGH.
Also, the U/D input should be changed only
when either CE or CP is HIGH.

Overflow/underflow indications are provided
by two types of outputs, the Terminal Count
(TC) and Ripple Clock (RC). The TC output is
normally LOW and goes HIGH when a circuit
reaches zero in the count-down mode or
reaches "'9" in the count-up mode for 74190,

and reaches ""15" in the count-up mode for
74191/74LS191. The TC output will remain
HIGH until a state change occurs, either by
counting or presetting, or until U/D is
changed. Do not use the TC output as a clock
signal because it is subject to decoding
spikes.

The TC signal is used internally to enable the
RC output. When TC is HIGH and CE is LOW,
the RC follows the Clock Pulse (CP) delayed
by two gate delays. The RC output essentially
duplicates the LOW clock pulse width, al-
though delayed in time by two gate delays.
This feature simplifies the design of multi-
stage counters, as indicated in Figures A and
B. In Figure A, each RC output is used as the
Clock input for the next higher stage. When
the clock source has a limited drive capability
this configuration is particularly advanta-
geous, since the clock source drives only the
first stage. It is only necessary to inhibit the
first stage to prevent counting in all stages,
since a HIGH signal on TE inhibits the RC
output pulse as indicated in the Mode Select
Table. The timing skew between state chang-
es in the first and last stages is represented
by the cumulative delay of the clock as it

ripples through the preceding stages. This is
a disadvantage of the configuration in some
applications.

Figure B shows a method of causing state
changes to occur simultaneously in all stages.
The RC outputs propagate the carry/borrow
signals in ripple fashion and all Clock inputs
are driven in parallel. The LOW state duration
of the clock in this configuration must be long
enough to allow the negative-going edge of
the carry/borrow signal to ripple through to
the last stage before the clock goes HIGH.
Since the RC output of any package goes
HIGH shortly after its CP input goes HIGH,
there is no such restriction on the HIGH state
duration of the clock.

In Figure C, the configuration shown avoids
ripple delays and their associated restrictions.
Combining the TC signals from all the preced-
ing stages forms the CE input signal for a
given stage. An enable signal must be includ-
ed in each carry gate in order to inhibit
counting. The TC output of a given stage is
not affected by its own CE, therefore, the
simple inhibit scheme of Figure A and B does
not apply.

DIRECTION -
CONTROL [
uwo RC U RC o Rcfo—--
ENABLE ——Q CE CE CE
cLOCK cP jcP cP
Looarsos
Figure 1. N-Stage Counter Using Ripple Clock
DIRECTION -
CONTROL
U rC U Ac U0 RCo— - -
ENABLE ———QJ CE CE CE
I- cP J_ cP l—- cP
cLock -
Loo3t60s
Figure 2. Synchronous N-Stage Counter Using Ripple Carry Borrow
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Counters

74190, 191, LS191

DIRECTION

CONTROL

ENABLE —¢

cP TC
cLock r

= [

- [

e

oo

CP

ch— -~

. i

10091708

Figure 3. Synchronous N-Stage Counter With Parallel Gated Carry Borrow

LOGIC DIAGRAM '190

[
a8

04
o

"

() =Pin numbers

S -

P d A)
Vo I
cp |
()

0

\-'Fb " .D

Q g

on| 02
L2 (] Qg

Vec = Pin 16
GND = Pin 8

5
—o

Ea
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Product Specification

Counters 74190, 191, LS191

LOGIC DIAGRAM '191

08 m o) »

10031908
Vec = Pin 16

GND = Pin 8

() =Pin numbers

MODE SELECT — FUNCTION TABLE, '190, '191

INPUTS OUTPUTS
OPERATING MODE
PL | U/ | CE cpP Dn Qn
L X X X L L
Parallel load L X X % H H
Count up H L | 1 X count up
Count down H H 1 1 X count down
Hold "do nothing" H X H X X no change

TC AND RC FUNCTION TABLE, '190

INPUTS TERMINAL COUNT STATE OUTPUTS
U/D CE CP Qo Q4 Q; Q; TC RC
H H X H X X H L H
L H X H X X H H H
L L w H X X H I w
L H X L L L L L H
H H X L L L L H H
H L 1) L L L L I u
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Counters

74190, 191, LS191

TC AND RC FUNCTION TABLE, '191

INPUTS TERMINAL COUNT STATE OUTPUTS
u/D CE cP Qp Q Q, Q3 TC RC
H H X H H H H L H
L H X H H H H H H
L L w H H H H I w
L H X L L L L L H
H H X L L L L H H
H L r L L L L I w

=HIGH voltage level steady state.

= LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition.

H
L =LOW voltage level steady state.
|
X

= Don't care.
T = LOW-to-HIGH clock transition.
U= LOW puise.
1™ =TC goss LOW on a LOW-to-HIGH clock transition.

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 74 74LS UNIT
Vee Supply voltage 7.0 7.0 v
Vin Input voltage -0.5 to +5.5 -0.5 to +7.0 v
IN Input current -30 to +5 -30 to +1 mA
Vour Voltage applied to output in HIGH output state -0.5 to +Vce -0.5 to +Vcc \
Ta Operating free-air temperature range 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
Vee Supply voltage 4.75 5.0 5.25 4,75 5.0 5.25 v
Vi HIGH-level input voltage 2.0 20 \
ViL LOW-level input voltage +0.8 +0.8 v
lix Input clamp current -12 -18 mA
loH HIGH-level output current -800 -400 HA
loL LOW-level output current 16 8 mA
Ta Operating free-air temperature 0 70 0 70 °C
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Logic Products

FEATURES

e Synchronous reversible 4-bit
binary counting

e Asynchronous paraliel load

o Asynchronous reset (clear)

o Expandable without external logic

DESCRIPTION

The '192 and '193 are 4-bit synchronous
up/down counters — the '192 counts in
BCD mode and the '193 counts in the
binary mode. Separate up/down clocks,
CPy and CPp respectively, simplify oper-
ation. The outputs change state syn-
chronously with the LOW-to-HIGH tran-
sition of either Clock input. If the CPy
clock is pulsed while CPp is held HIGH,
the device will count up . . . if CPp is
pulsed while the CPy is held HIGH, the
device will count down. Only one Clock
input can be held HIGH at any time, or
erroneous operation will result. The de-
vice can be cleared at any time by the
asynchronous reset pin — it may also be
loaded in parallel by activating the asyn-
chronous parallel load pin.

PIN CONFIGURATION

74192, 74193, LS192,

LS193

Counters

'192 Presettable BCD Decade Up/Down Counter
'193 Presettable 4-Bit Binary Up/Down Counter
Product Specification

TYPE TYPICAL fuax TYPICAL SUPPLY CURRENT
74192 32MHz 65mA
74LS192 32MHz 19mA
74193 32MHz 65mA
74L.5193 32MHz 19mA

ORDERING CODE

PACKAQGES Vee =28I:;‘;?$T: oetA:Ncsi 70°C
Plastic DIP N74192N, N74LS192N, N74193N, N74LS193N
Plastic SO N74LS193D
NOTE:
For i garding devices pi to Military see the Sig Military Products
Data Manual.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 74 74LS
All Inputs 1ul 1LSul
All Outputs 10ul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40pA Iy and -1.6mA I, and a 74LS unit load (LSul)
is 20pA Iy and -0.4mA |

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

o, [ [16] Ve
ay 7] [75] D
Qg [7] i) MR
cpp [} [73] T¢o
cPy [3] 2] ey
Q, [¢] m
93 [7] 0] 0,
GND [ [5] 05

s o T
D2+
=g
" 15 1 10 ° >|_
o
[ e
PL Dy Oy D Dg
i b 15 - - 3
30
4 —|CP,
° TCp pp—13 1 2
MR Qy 0y Q; Q
T T T © —2
“ o3 2 & 7
) 7
Lsoatoos. L —
;cr-u P13
e - TCTmo N 12
'F193 — TCT =15
Lsoattos
Vo =Pin 16
GND = Pin 8

147



Counters

74192, 74193, LS192, LS193

Inside the device are four master-slave JK
flip-flops with the necessary steering logic to
provide the asynchronous reset, load, and
synchronous count up and count down func-
tions.

Each flip-flop contains JK feedback from
slave to master, such that a LOW-to-HIGH
transition on the CPp input will decrease the
count by one, while a similar transition on the
CPUy input will advance the count by one.

One clock should be held HIGH while count-
ing with the other, because the circuit will
either count by two's or not at all, depending
on the state of the first flip-flop, which cannot
toggle as long as either Clock input is LOW.
Applications requiring reversible operation
must make the reversing decision while the

LOGIC DIAGRAM, '192

activating clock is HIGH to avoid erroneous
counts.

The Terminal Count Up (TCy) and Terminal
Count down (TCp) outputs are normally
HIGH. When the circuit has reached the
maximum count state of 9 (for the '192 and
15 for the '193), the next HIGH-to-LOW
transition of CPy, will cause TCy to go LOW.
TCy will stay LOW until CPy goes HIGH
again, duplicating the count up clock, al-
though delayed by two gate delays. Likewise,
the TCp output will go LOW when the circuit
is in the zero state and the CPp goes LOW.
The TC outputs can be used as the Clock
input signals to the next higher order circuit in
a multistage counter, since they duplicate the
clock waveforms. Multistage counters will not
be fully synchronous, since there is a two-

gate delay time difference added for each
stage that is added.

The counter may be preset by the asynchro-
nous parallel load capability of the circuit.
Information present on the parallel Data in-
puts (Dg - D3) is loaded into the counter and
appears on the outputs regardless of the
conditions of the Clock inputs when the
Parallel Load (PL) input is LOW. A HIGH level
on the Master Reset (MR) input will disable
the parallel load gates, override both Clock
inputs, and set all Q outputs LOW. If one of
the Clock input is LOW during and after a
reset or load operation, the next LOW-to-
HIGH transition of that clock will be inter-
preted as a legitimate signal and will be
counted.

COUNT UP
COUNT DOWN

TCy = Qo Qo+ TF
TCo =T+ Tt + T o Tg « T

Logic Equations For Terminal Count

09 0 02 O3
= (")[ (¥5) m (10 9
i) 12
cPu_DT H_)o_nu
J 1o
o — sSo $oqQ)|
R Ro 0!
3
T 03
T} 9 1 1 o
C’n—D=
e
e t @ @ ® 4]
Qg Q Q2 Q3
oozous
Vec =Pin 16
GND =Pin 8
STATE DIAGRAM, '192 MODE SELECT — FUNCTION TABLE, '192
OPERATING INPUTS OUTPUTS
MODE MR | PL [CPy|CPp| Do | Dy [ D, | D3 | Qo @; Q2 Q3 |TCy|TCp
H| X | X|L|X|Xx|x|x|L LLL|R]|L
Reset (clean | | X | X |H| X |X|X|X|L L L L|H|H
Ljox|Ljo]jololo]e L C]H|L
ClC|x|H|co]jcoflL|lo|C L L C|H|H
Paraliel load | | [ | | | x |K|[x|Xx|H Q. =Dy L|H
L|C|H|[X|H|Xx|Xx]|H Qp =Dy H|H
Count up LIH]T]H| x| x][x]x Count up H® | H
Count down L{H|H|T|x]x[x]x]| Countdown | H [H®

H = HIGH voltage level

L =LOW voltage level

X =Don't care

T = LOW-to-HIGH clock transition

NOTES:

a. TCy = CPy at terminal count up (HLLH).
b. TCp = CPp at terminal count down (LLLL).
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Product Specification

Counters 74192, 74193, LS192, LS193

LOGIC DIAGRAM, '193

0 0, [ 0y
_ s o 0 ®
FL

9 -
w 1 o
cpg{ Dot T

e
MR

@ @ (6 o

% [ o, o
Loozess
Voo =Pin 16
GND =Pin 8
STATE DIAGRAM, '193 MODE SELECT — FUNCTION TABLE, '193
n OPERATING INPUTS OUTPUTS
[% MODE | yg | BL |cPy|CPp| Do | Dy | D2 | Ds | Qo Qi Q2 Q3 |TCy|TCh
Reset (clear) H X X L X X X X L L L L H L
' HIiXx | X |H|x|[x]|x|x|L L L L|H|H
) L L X L L L L L L L L L H L
{ Parallel load | L | L[ X | H|L|lL]t|L|lL L L L|HIH
i L L L X H H H H H H H H L H
! L L H X H H H H H H H H H H
[e= == Count up LIH|T|H|Xx|Xx]|x]|Xx Count up HO | H
COUNTUP — ————— Count down L{H|H|T ]| x| Xx]|x]|Xx Count down H |H@
COUNT DOWN — — — — ——
. H = HIGH voltage level
L = LOW voltage level
TCy=QgeQy+QpeQ3+CPy X = Don't care
TCo=To+ 818,05+ TPp T = LOW-to-HIGH clock transition
Logic Equations For Terminal Count NOTES: _
c. TCy =CPy at terminal count up (HHHH).

d. TCp = CPp at terminal count down {LLLL).
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Counters 74192, 74193, LS192, LS193

FUNCTIONAL WAVEFORMS (Typical clear, load, and count sequences)

DATA

OuTPUTS

CARRY

j
]

I
l 1
BORROW ! T I
seavence 101 17 8 9 0 1 2 1o e 8 7
ILLUSTRATED ~——=— e COUNT uP ‘COUNT DOWN:
CLEAR PRESET
'WFO6700S
NOTES:

1. Clear overrides load, data, and count inputs.
2. When counting up, count-down input must be high; when counting down, count-up input must be high.

1l
1
Il
+
bl

'192 Decade Counter

FUNCTIONAL WAVEFORMS (Typical clear, load, and count sequences)

DATA

OouTPUTS

|
e} ] |
canmy U T |
— 4
BORROW L T T LI T
sequence o] | W o1 o0 1 2 10 15 14 13
ILLUSTRATED  —— COUNT uP COUNT DOWN
CLEAR PRESET
WrosT108
NOTES:
1. Clear overrides load, data, and count inputs.
2. When counting up, count-down input must be high; when counting down, count-up input must be high.

'193 Binary Counter
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Logic Products

e Buffered clock and control inputs

© Shift left and shift right
capability

e Synchronous parallel and serial
data transfers

o Easily expanded for both serial
and parallel operation

e Asynchronous Master Reset

® Hold (do nothing) mode

DESCRIPTION

The functional characteristics of the
‘194 4-Bit Bidirectional Shift Register are
indicated in the Logic Diagram and
Function Table. The register is fully syn-
chronous, with all operations taking
place in less than 20ns (typical) for the
54/74 and 54LS/74LS, and 12ns (typi-
cal) for 548/74S, making the device
especially useful for implementing very
high speed CPUs, or for memory buffer
registers.

PIN CONFIGURATION

74194, LS194A, 5194

Shift Registers

4-Bit Bidirectional Universal Shift Register

Product Specification

ICAI RREN
TYPE TYPICAL fmax TYPICAL ?;Jg:klv_) cu T
74194 36MHz 39mA
74LS194A 36MHz 15mA
745194 105MHz 85mA

ORDERING CODE

COMMERCIAL RANGE

PACKAGES Vee =5V £5%; Ta =0°C to +70°C

Plastic DIP N74194N, N74LS194AN, N74S194N
Plastic SO-16 N74LS194AD, N745194D

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 748 74LS
Al Inputs 1ul 1Sul 1LSul
Qo-Q3 Outputs 10ul 10Sul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40puA Iy and - 1.6mA Iy, a 74S unit load (Sul) is 50pA Iy and
-2.0mA |, and 74LS unit load (LSul) is 20pA Iy and -0.4mA .

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

R 7] 6] vee
Dsp [Z] 5] Qg
L Ex [14] 0y
oy [2] [13] @z
o2 [5] 2] 03
03 [} md
og, [} [10] 54
anD 8] (5180

Osp Dp Oy Dy D3 Og

10— 54

1n —jCcrP

-

[ 1 1

15 14 13 12
18040108,

Voc = Pin 16

9 ° SRG4

ACH }"5

1n ca

. 1~

R
—340
LI Pyry 14
5 3.40 13
L]
1—' 3,40 12
—] 240
L5040205

GND = Pin 8
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Shift Registers

74194, LS194A, S194

MODE SELECT — FUNCTION TABLE

INPUTS OUTPUTS
OPERATING MODE —
CP|MR|Sy| S [Dsp|Ds. |Dn|Qo|Qy|Qz|0Qs
Reset (clear) XL x|{x| x| x|{x|c|vr|L]|L
Hold (do nothing) X | H[1@ @ x [ x [ X |q]|a|q]as
! T{H|[n[®@®] x [ X|aq|a|a| L
Shift left tiHln|l@| x| n|x|ala|a|H
o T{H[®@n | X | X | L |qg]|a|a
Shift right tlul@|n h X X | H|a|a|a
Parallel load ) H h h X dy | do | dy | d2 | d3

H = HIGH voltage level.

h=HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition.

L = LOW voltage level.

| = LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition.

dn(an) = Lower case letters indicate the state of the referenced input (or output) one set-up time prior to the

LOW-to-HIGH clock transition.

X = Don't care.

T = LOW-to-HIGH clock transition.

NOTE:

a. The HIGH-to-LOW transition of the Sg and S1 inputs on the 74194 should only take place while CP is HIGH

for conventional operation.

TYPICAL CLEAR, LOAD, RIGHT-SHIFT, LEFT-SHIFT, INHIBIT AND
CLEAR SEQUENCES

FepipipipipipigigigipEpipipipipipipiy
MOOE | $0._J 1 .
CONTROL H
wors | I T L
cLun—u E : L
SERIAL | Ds, :[_1 : g [ - |_'_
woTs | oge 0 T ey Ny Sy N
op— Wi 1 ;
i bt | ; f
H —
ipmt
OUTPUTS R B H
T S e B o
o e—smrr } —!
CLEAR
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The '194 design has special logic features
which increase the range of application. The
synchronous operation of the device is deter-
mined by two Mode Select inputs, Sq and S;.
As shown in the Mode Select Table, data can
be entered and shifted from left to right (shift
right, Qg — Q, etc.) or, right to left (shift left,
Q3 = Qg etc.) or, parallel data can be
entered, loading all 4 bits of the register
simultaneously. When both Sp and Sy are
LOW, existing data is retained in a hold (do
nothing) mode. The first and last stages
provide D-type Serial Data inputs (Dsg, Dsi)
to allow multistage shift right or shift left data
transfers without interfering with parallel load
operation.

Mode Select and Data inputs on the 745194
and 74LS194A are edge-triggered, respond-
ing only to the LOW-to-HIGH transition of the
Clock (CP). Therefore, the only timing restric-
tion is that the Mode Control and selected
Data inputs must be stable one set-up time
prior to the positive transition of the clock
pulse. The Mode Select inputs of the 74194
are gated with the clock and should be
changed from HIGH-to-LOW only while the
Clock input is HIGH.

The four parallel data inputs (Do - D3) are D-
type inputs. Data appearing on Dg - D3 inputs
when Sy and Sy are HIGH is transferred to
the Qg-Qj3 outputs respectively, following
the next LOW-to-HIGH transition of the clock.
When LOW, the asynchronous Master Reset
(MR) overrides all other input conditions and
forces the Q outputs LOW.



Product Specification

Shift Registers

74194, LS194A, $194

LOGIC DIAGRAM

Vee = Pin 16
GND = Pin 8

745194, 74LS194A

Osa  Dp 0, 02 03 Dgi
® @ @ @ C] @ o
so —>—
s
P> 1 T )
l [
an
cp
R —4 So-
n ) i ) 1
afo a Ro R0 aRo
L ce L.chp Lq>cu L1>cp
—cDJs a4 LP>s o+ s alH —D—-S oH
18) 4 ny (12
Q 0, 0, ay
LDO3200S
Ve = Pin 16
GND = Pin 8
74194
LOGIC DIAGRAM
Do 04 02 03
(10) ] () ®
s|._D:
@
R
@ 1 | | m
Dgg Ost
L L L AL 1] L L AL L
$ Qg S Oy 5021 S a3
_.1 cP —a CP —a cP —q cP
R R R L
fp Rp Rp Rp
1
cp Q-D:
o ()
R _0;
8 i) ) 02
Qo oy Qy Q3
Lowaz10s
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Logic Products

FEATURES

¢ Buffered Clock and Control
inputs

® Shift right and parallel load
capability

® JK (D) inputs to first stage

e Complement output from last
stage

e Asynchronous Master Reset

DESCRIPTION

The functional characteristics of the
‘195 4-Bit Parallel Access Shift register
are indicated in the Logic Diagram and
Function Table. The device is useful in a
wide variety of shifting, counting and
storage applications. It performs serial,
parallel, serial-to-parallel, or parallei-to-
serial data transfers at very high speeds.

The '195 operates on two primary
modes: shift right (Qg — Q,) and paral-
lel load, which are controlled by the
state of the Parallel Enable (PE) input.
Serial data enters the first flip-flop (Qg)
via the J and K inputs when the PE input
is HIGH, and is shifted 1 bit in the
direction Qp = Qi = Qz — Qg3 follow-
ing each LOW-to-HIGH clock transition.

PIN CONFIGURATION

74195, LS195A, S195

Shift Registers

4-Bit Parallel Access Shift Register

Product Specification

TYPE TYPICAL fymax TYPICAL SUPPLY CURRENT
74195 39MHz 39mA
74LS195A 39MHz 14mA
748195 105MHz 70mA
ORDERING CODE
s
Plastic DIP N74195N, N74LS195N, N74S195N
Plastic SO-16 N74LS195AD
NOTE:
For i ing devices p to Military s, see the Signetics Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74S 74LS
Alf Inputs 1ul 1Sul 1LSul
All Outputs 10ul 10Sul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40pA Iy and ~1.6mA §i_, a 74S unit load (Sul) 15
50pA iy and -2.0mA |, and 74LS unit load (LSul) is 20uA Iy and ~0.4mA .

The J and K inputs provide the flexibility
of the JK type input for special applica-
tions and, by tying the two pins together,
the simple D type input for general
applications. The device appears as four

LOGIC SYMBOL

common clocked D flip-flops when the
PE input is LOW. After the LOW-to-HIGH
clock transition, data on the paraliel
inputs (Do—Da) is transferred to the
respective Qp— Q3 outputs.

LOGIC SYMBOL (IEEE/IEC)

'S, 'LS195 '195
™R [1] [76) vee $ 4 5 e 7
$ [ 7] g & | I | |
X 3] 4] 0y 2 , P8 O Oy D2 Dy
] 2
9 [} [13] 0, w—]ce Ty o— 11 —‘151
0, [5] 7] 0y sd® 2 oo
0, [¢] 1] Ty MR Q 0 0 Q s o
e acr T 0 i
GND & 3} PE 115 14 13 w2 L
15042708 12 12)
0047908 7 — 7 —
15085708 15085408
Vg =Pin 16
GND = Pi
ND = Pin 8
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Shift Registers

74195, LS195A, S195

Shift left operation (Q;3 = Q) can be
achieved by tying the Q;, outputs to the D, _ 1)
inputs and holding the PE input low.

All parallel and serial data transfers are syn-
chronous, occuring after each LOW-to-HIGH
clock transition. The '195 utilizes edge-trig-

LOGIC DIAGRAM

gering, therefore, there is no restriction on the
activity of the J, K, Dy, and PE inputs for logic
operation, other than the set-up and release
time requirements.

A LOW on the asynchronous Master Reset
(MR) input sets all Q outputs LOW, indepen-

dent of any other input condition. The MR on
the 54/74195 is gated with the clock. There-
fore, the LOW-to-HIGH MR transition should
only occur while the clock is LOW to avoid
false clocking on the 54/74195.

3 K 0 04 0 03
@ @ @ ) © m
= ®
PE —4& ?
- | | | |
(10)
D
R ] ]
a ol & "o aPo rfog
b cP Lopcr —Jrcr Lopce
_QD_ s o} _QD_ s o} _Q- s  of s o
(%) (14 03 (1;| m)
Q, Q, Q; o 03
1LD032208.
Voc =Pin 16
GND = Pin 8
*74195 only
|
MODE SELECT — FUNCTION TABLE |
INPUTS OUTPUTS
OPERATING MODES —
MR cP J K Dp Qo Q Q, Q; Q;
Asynchronous reset L X X X X X L L L L H
Shift, set first stage H 1 h h h X H Qo a1 a2 [
Shift, reset first stage H T h 1 1 X L Q q1 Q2 T2
Shift, toggle first stage H T h h 1 X T o @ a2 [
Shift, retain first stage H 1 h 1 h X Qo o a a2 Q@
Parallel load H T 1 X X dn do dy do dg ds

H=HIGH voltage level.
L = LOW voltage level.
X = Don't care.

| = LOW voltage level one set-up time prior to the LOW-to-HIGH.clock transition.

h =HIGH voltage level one set-up time prior to the

LOW-to-HIGH clock transition.

dn(qn) = Lower case letters indicate the state of the referenced input (or output) one set-up time prior to the LOW-to-HIGH clock transition.

T = LOW-to-HIGH clock transition.
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Logic Products

FEATURES

o High speed 4-bit binary counting

e Asynchronous parallel load for
presetting counter

e Overriding Master Reset

o Buffered Qq output drives CP,
input plus standard fan-out

DESCRIPTION

The '197 is an asynchronously presetta-
ble binary ripple counter partitioned into
divide-by-2 and divide-by-8 sections with
each section having a separate Clock
input. Stage changes are initiated in the
counting modes by the HIGH-to-LOW
transition of the Clock inputs, however,
state changes of the Q outputs do not
occur simultaneously because of the
internal ripple delays. Designers should
keep in mind when using external logic
to decode the Q outputs, that the un-
equal delays can lead to decoding
spikes, and thus a decoded signal
should not be used as a strobe or clock.
The Qo flip-flop is triggered by the CPq
input while the CPy input triggers the
divide-by-8 section.

PIN CONFIGURATION

74L5197
Counter

Presettable 4-Bit Binary Ripple Counter

Product Specification

TYPE

TYPICAL fyax

7418197

40MHz

16mA

ORDERING CODE

COMMERCIAL RANGE

PACKAGES Vge = 5V £5%; Ta =0°C to +70°C
Plastic DIP N74LS197N
Plastic SO-14 N74LS197D

NOTE:

For information regarding devices p

Data Manual.

to Military

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74LS
CPy Clock input 6LSul
CP,4 Clock input 3.5LSul
All Other inputs 1LSul
Qp-Q3 Outputs 10LSul

TYPICAL SUPPLY CURRENT

see the Signetics Military Products

NOTE:

Where a 74LS unit load (LSul) is 20pA Iy and -0.4mA Iy

The device has an asynchronous active-
LOW Master Reset (MR) input which
overrides all other inputs and forces all
outputs LOW. The counter is also asyn-
chronously presettable. A LOW on the
Parallel Load (PL) input overrides the

LOGIC SYMBOL

Clock inputs and loads the data from
parallel Data (Dg-D3) inputs into the
flip-flops. The counter acts as a trans-
parent latch while the PL is LOW and
any change in the D, inputs will be
reflected in the outputs.

LOGIC SYMBOL (IEEE/IEC)

[ [ vee
o [7] 3] WA
0, [3] (2] 03
Do [<] 1] 05
9 [5] 0] o4
o, [€] [+]a,
awo 7] i,

>

10 3 1

PL Op DBy Dz Dy
8 —ocpg
s —qf cp,
13— MR Q@ 0 Q9 0
s 9 2 12
L5065908
Voc = Pin 14
GND = Pin 7

c1
CT=0

-
@

>+ Div2

10

b+ oivs

}JCYm
2

BE IF
-

-

Z
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Product Specification

Counters 7415197
LOGIC DIAGRAM COUNT SEQUENCE
0 0, 0, 0 4-BIT BINARY'
a3 (L] i} [} an COUNT

R {> Q, Q, Q Qo

ﬁ.$ 0 L L L L

» 1 L L L H

2 L L H L

3 L L H H

4 L H L L

5 L H L H

6 L H H L

Tho 7 L L L H

® 8 H L L L

9 H L L H

&9 10 H L H L

N 1 H L H H

12 H H L L

13 H H L H

() = Pin numbers 14 H H H L

Vee = Pin 14 15 H H H H
GND = Pin 7

NOTE:

1. Qo connected to input TPy; input applied to

TPy.
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range o
unless otherwise noted.) MODE SELECT —

FUNCTION TABLE

PARAMETER 74L8 UNIT
Voo Supply voltage 7.0 v OPERATING | 'NPUTS | OUTPUT
Vin Input voltage -0.5 to +5.5 v MODE  \wR|PL|CP|Da| Qn
™ Input current -30 to +1 mA Reset (clear) [ L | X | X | X L
Voltage applied to output Parallel load HiL|X|L L
Vour in HIGH output state =05 to +Veo v H|L|X|H H
i -ai Count H|H|{|X]| count
Ta Operating free-air 0to 70 oc
temperature range H = HIGH voltage level
L = LOW voltage level
X = Don't care
= HIGH-10-LOW clock transition
RECOMMENDED OPERATING CONDITIONS
74LS
PARAMETER UNIT
Min Nom Max
Vee Supply voltage 4.75 5.0 5.25 v
ViH HiIGH-level input voltage 20 v
ViL LOW-level input voltage +0.8 v
lik Input clamp current -18 mA
loH HIGH-level output current -400 pA
loL LOW-level output current 8 mA
Ta Operating free-air temperature 0 70 °C
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Logic Products

FEATURES

74199
Shift Register

8-Bit Parallel-Access Shift Register

Product Specification

TYPE

TYPICAL fyax

_ TYPICAL SUPPLY CURRENT

o Buffered clock and control inp

o Shift right and parallel load
capability

o Fully synchronous data transfers

¢ J-K (D) Inputs to first stage

e Clock enable for hold (do
nothing) mode

¢ Asynchronous Master Reset

DESCRIPTION

The functional characteristics of the
199 8-Bit Parallel-Access Shift Register
are indicated in the Logic Diagram and
Function Table. The device is useful in a
wide variety of shifting, counting and
storage applications. It performs serial,
parallel, serial to parallel, or paralle! to
serial data transfers at very high speeds.

PIN CONFIGURATION

74199 35MHz

90mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Ve = BV £5%; To=0°C to +70°C
Plastic DIP N74199N
NOTE:
For information regarding devices pi to Military Specifi see the Si Military Products

Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74
Al Inputs 1ul
Qp-Q7 Parallel outputs 10ul

NOTE:

A 74 unit load (ul) is understood to be 40uA Iy AND -1.6mA I.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

® O
s &
oo 3]
Qg [4]
o, [E]
o, [€]
0, 7]
oz [F]
o0]
a3 [io]
(dm

GND[12

223 S5 7 9 16 1820 22

PE Do Dy Dz Dy Dy D5 Dg Of
3
cp

4n Qo Oy 07 03 04 Q5 Cg 07

14 4 6 8 10 1517 19 21
Lsoss108

Vec =Pin 24
GND =Pin 12

18 17

20 1

22 n
15006208
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Shift Register

74199

LOGIC DIAGRAM

m

v
<

ca v
nereaTED
5 Tnees

cp l1®

&

__

R —D:
e

fo 3 Rp
cr cP
s o s o
“ [}
Qg Q,
Looszas
Ve = Pin 24
GND = Pin 12
() = Pin number
MODE SELECT — FUNCTION TABLE
OPERATING INPUTS OUTPUTS

MODE MR | cp | CE | PE K| 0n|Q Q.. Qs Q7
Reset (clear) L X X X X X L L ... L L
Shift, set
first stage ot ! h h| X | H q ... Q5 G
Shift, reset
first stage H T ! h L X L Qo -oeen s Qe
Shift, toggle -
first stage Hot | h I X | g G - as Qe
Shift, retain
first stage HT h h| X | a g - a5 Qs
Parallel load H| T 1 1 X | dy | do di ... ds o
Hold @
(do nothing) H|T|nh X X | X | G aq e % a7

H =HIGH voltage level steady state.
h =HIGH voitage level one set-up time prior to the LOW-to-HIGH clock transition,
L = LOW voltage leve! steady state.
I = LOW voitage level one set-up time prior to the LOW-10-HIGH clock transition.

X = Don't care

dn{gn) = Lower case letters indicate the state of the referenced input (or output) one set-up time prior to the

LOW-10-HIGH clock transition.
T = LOW-10-HIGH clock transition.

NOTE:

a. The LOW-to-HIGH transition of CE should only occur while CP is HIGH for conventional operation.
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The '199 operates in two primary modes: shift
right (Qg — Q) and parallef load, which are
controlled by the state of the Parallel Enable
(PE) input. Serial data enters the first flip-flop
(Qo) via the J and K inputs when the PE input
is HIGH, and is shifted one bit in the direction
Qp = Q; = Qg following each LOW-to-
HIGH clock transition. The J and K inputs
provide the flexibility of the J-K type input for
special applications and, by tying the two pins
together, the simple D-type input for general
applications. The device appears as eight
common clocked D flip-tiops when the PE
input is LOW. After the LOW-to-HIGH clock
transition, data on the parailel inputs (Dg - D7)
is transferred to the respective Qg - Q7 out-
puts.

All parallel and serial data transfers are syn-
chronous, occuring after each LOW-to-HIGH
clock transition. The '199 utilizes edge-trig-
gering, therefore, there is no restriction on the
activity of the J, K, Dy, and PE inputs for logic
operation, other than the set-up and release
time requirements.

The clock input is a gated OR structure which
allows one input to be used as an active-LOW
Clock Enable (CE) input. The pin assignment
for the CP and CE inputs is arbitrary and can
be reversed for layout convenience. The
LOW-to-HIGH transition of CE input should
only take place while the CP is HIGH for
conventional operation.

A LOW on the Master Reset (MR) input
overrides all other inputs and clears the
register asynchronously, forcing all bit posi-
tions to a LOW state.



Product Specification

Shift Registers 74199

TYPICAL CLEAR, LOAD, RIGHT-SHIFT, LEFT-SHIFT, INHIBIT AND CLEAR SEQUENCES

i O
g ;
R : H HE
1 R
M Vo
; H HE
SERIAL +
wets g1 ] [
) R
SWIFTROAD 1 g i} o
oot | I
T
0y : [ LE E H :
T v -t —
o ! il i
H [Nl [
H Ll .
oy 770 N : T
weurs |94 : H Icom | I
0 ' T
LI H L I
il [ H ] '
o} oL
0 0 ! —
o . : | IR
D 1 i HE
Q-3 1 1
o7l | i i |
o0l I L
o ¥l o SR Wl o
o} | 1 T Lrrrr_
offl | 1 I By T o T
I M 1 rirrrrr_
e v . L
L. 1 1 |:mm,";n:u|L|n|L|u|L|u|
| Je—————seriaL sHFT——————»| | { } SERIAL SHIFT
CLEAR LOAD
wroeTsos
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)
PARAMETER 74 UNIT
Vee Supply voltage 7.0 v
VIN Input voltage -0.5 to +5.5 v
Iin Input current -30 to +5 mA
Vour Voltage applied to output in HIGH output state -0.5 to +Vc v
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74
PARAMETER UNIT
Min Nom Max
Vece Supply voltage 4.75 ’ 50 5.25 v
Vi HIGH-level input voltage 20 \
Vi LOW-level input voltage +08 \
lik Input clamp current -12 mA
loH HIGH-level output current -800 v
loL LOW-level output current 16 mA
Ta Operating free-air p [} 70 °C
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7415245
Transceiver

Octal Transceiver (3-State)
Product Specification

Logic Products

FEATURES TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
e Octal bidirectional bus interface TYPE DELAY (TOTAL)

e 3-State buffer outputs 7415245 8ns 58mA

® PNP inputs for reduced loading

o Hysteresis on all Data inputs ORDERING CODE

COMMERCIAL RANGE
DESCRIPTION PACKAGES Voc = 5V £5%; Ta = 0°C to +70°C

The 'LS245 is an octal transceiver fea-

turing non-inverting 3-State bus compati- Plastic DIP N74LS245N

ble outputs in both send and receive Plastic SOL-20 N74LS245D

directions. The outputs are all capable of  NoTE:

sinking 24mA and sourcing up to 15mA,  Fori ion regarding devices d to Military ications, see the Si Military Products

producing very good capacitive drive Data Manual.
characteristics. The device features a
Chip Enable (CE) input for easy cascad- INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

ing and a Send/Receive (S/R) input for

direction control. All data inputs have PINS DESCRIPTION 74L8
hysteresis built in to minimize AC noise All Inputs 1LSul
effects. Al Outputs 30LSul

NOTE:
Where a 74LS unit load (LSul) 1s 20uA |y and -0.4mA 1.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
LS
SR s J_b.:?:m
"o, o v b ez
SIR [ 1 20] Voo e 6, [—
A 2] | Um j}_] vi1q IO
A 8y
N E-l‘r S % S*EF = 2 r > zvj——“
A, [T LA 8y ‘lrp N8 3 ”
Ay E1T Jice, A >j‘1“1.,, "
11- ~ ¢ »Q}_]—“ 4 16
A E."t‘( NI N . Lt
s o AR e, R N : e
x EE‘ = RS et \ 3
A7 Elt; \’L%Bs [y S - — % 7 13
ano o] =—XP{rle ,ii‘&;j, ., s 2

0087108

. 2 il

15057608
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Logic Products

FEATURES

e High speed 8-to-1 multiplexing
e True and complement outputs
e Both outputs are 3-State for

7415251, S251
Multiplexers

8-Input Multiplexer (3-State)
Product Specification

further muiltiplexer exp
e 3-State outputs are buffer type

with 12mA/24mA outputs for

Military/Commercial applications

DESCRIPTION
The '251 is a logical implementation of a
single-pole, 8-position switch with the
state of three Select inputs (Sg, Sy, Sp)
controlling the switch position. Assertion
(Y) and Negation (Y) outputs are both
provided. The Output Enable input (OE)
is active LOW. The logic function provid-
ed at the output, when activated, is:
Y=OE (lg*So*8;*Sp+11:S95; 5,

+12:80:81°Sp+13:80: 815,

+1450°81 S +15°89 51+ S

+ |5‘§0'S1 'Sz+|7'$0's«1 '32).
Both outputs are in the HIGH impedance
(HIGH Z) state when the output enable
is HIGH, allowing multiplexer expansion
by tying the outputs of up to 128 devices
together. All but one device must be in

PIN CONFIGURATION

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
TYPE DELAY TOTAL
(DATA TO Y)
74LS251 18ns 9mA
745251 8ns 55mA

ORDERING CODE

PACKAGES Voo =5V +5%; Th= 0°C to +70°C
Plastic DIP N74S251N, N74LS251AN

NOTE:
For il i garding devices pi to Military see the Sig Military Products
Data Manual.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 748 74LS

All Inputs 1Sul 1LSul

All Outputs 10Sul 10LSul

NOTE:
A 74S unit load (Sul) is 504A Iy and ~2.0mA | and a 74LS unit load (LSul) is 20pA Iy and —0.4mA ..

the HIGH impedance state to avoid high
currents that would exceed the maxi-
mum ratings, when the outputs of the 3-
State devices are tied together. Design

LOGIC SYMBOL

of the output enable signals must ensure
there is no overlap in the active LOW
portion of the enable voitages.

LOGIC SYMBOL (IEEE/IEC)

13 1] €] Vee
12 2] 5] 14
W [E] [14]4s
1o [} 731
v ] 2] 4
V[ 1] 8o
o€ [} 0] 84
ano (€] [5]s,

T 4 3 2 1 15 141812
) S I
O lo 4 12 I3 lg Ig g 17
1n—{s,
10— 8
82
Y Y
[ 5
Ve = Pin 16
GND = Pin 8
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Product Specification

7415251, $251

LOGIC DIAGRAM

‘o i 2 '3 U 's ls 7
® (] (L] @ m 08 (1L} (it ] a2
8 (10) D B
S0 an D t
=0 "‘D )| )
®) (L]
A ¥
Looz1os
Vec =Pin 16
GND = Pin 8
() =Pin number
FUNCTION TABLE
INPUTS OUTPUTS
OE S, Sy So lo 1y Iz Iy lg Is Ig Iy Y Y
H X X X X X X X X X X X ) @
L L L L L X X X X X X X H L
L L L L H X X X X X X X L H
L L L H X L X X X X X X H L
L L L H X H X X X X X X L H
L L H L X X L X X X X X H L
L L H L X X H X X X X X L H
L L H H X X X L X X X X H L
L L H H X X X H X X X X L H
L H L L X X X X L X X X H L
L H L L X X X X H X X X L H
L H L H X X X X X L X X H L
L H L H X X X X X H X X L H
L H H L X X X X X X L X H L
L H H L X X X X X X H X L H
L H H H X X X X X X X L H L
L H H H X X X X X X X H L H
H = HIGH voltage level
L = LOW voltage level
X =Don't care
(2) = HIGH impedance (off) state
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)
PARAMETER 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 v
Vin Input voltage -05to +7.0 -0.5to +55 v
™ Input current -30 to +1 -30 to +5 mA
Vout Voitage applied to output for HIGH output state ~0.5 to +55 -05 to +5.5 v
Ta Operating free-air temperature range 0 to 70 °C
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Logic Products

FEATURES

e 3-State outputs for bus interface
and multiplex expansion

e Common Select inputs

e Separate Output Enable inputs

DESCRIPTION

The '253 has two identical 4-input multi-
plexers with 3-State outputs which se-
lect two bits from four sources selected
by common Select inputs (Sg, S1). When
the individual Output Enable (Epa, Egb)
inputs of the 4-input multiplexers are
HIGH, the outputs are forced to a HIGH
impedance (HIGH 2Z) state.

PIN CONFIGURATION

7415253, 5253
Multiplexers

Dual 4-Input Multiplexer (3-State)
Product Specification

TYPE TYPICAL PROPAGATION DELAY | TYPICAL SUPPLY CURRENT
(From Data) . (TOTAL)
7418253 15ns 8mA
745253 8ns 48mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Ve =5V £5%; To =0°C to +70°C
Plastic DIP N748253N, N74LS253N
Plastic SO-16 N74LS253D, N745253D
NOTE:
For i ion regarding devices p to Military Specifications, see the Signetics Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 748 74LS
All inputs 1Sul 1LSul
Ali Outputs 10Sul 10LSul

NOTE:
A 74S unit load (Sul) is 50uA Iy and ~2.0mA I, and a 74LS unit load (LSul) is 20uA |y and —-0.4mA 1.

o8, 0 €] Vee
s [2] [15] OFp,
3 ] 4] So
12a [7] E '3p
ha [5] [12] 1o
o [£] mEN
Ya E E ‘ob

ano [E] BN

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
14
0] .0
z 1}°5
165 4 3 10111213 15
1 Y I I MUX
OEql0at1a 12a 138 lob lib l2n 13 OFp ;—h EN
u—s, 5 1° 7
1,
2, 13
Ya Yo
I | ®
7 9 w |
Lsbasurs o |9
12
B |
Vee = Pin 16 Lsosises
GND = Pin 8
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Logic Products

FEATURES

e Combines dual demuitiplexer and
8-bit latch

o Serial-to-parallel capability

e Output from each storage bit
available

o Random (addressable) data entry

e Easily expandable

e Common Clear input

o Useful as dual 1-of-4 active HIGH
decoder

DESCRIPTION

The '256 dual addressable latch has
four distinct modes of operation and are
selectable by controliing the Clear and
Enable inputs (see Function Table). In
the addressable latch mode, data at the
Data (D) inputs is written into the ad-
dressed latches. The addressed latches
will follow the Data input with all unad-
dressed latches remaining in their previ-
ous states.

In the memory mode, all latches remain
in their previous states and are unaffect-
ed by the Data or Address inputs. To
eliminate the possibility of entering erro-
neous data in the latches, the enable

PIN CONFIGURATION

74LS256
Latch

Dual 4-Bit Addressable Latch

Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7415256 19ns 22mA

ORDERING CODE

COMMERCIAL RANGE
\ PACKAGES Ve =5V £5%; T =0°C to +70°C
Plastic DIP N74LS256N
| Pastic s0-16 N74L5256D
NOTE:
For ir ion regarding devices p d to Military Specifications, see the Signetics Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74LS
E Input 2LSul
Other inputs 1LSul
All Outputs 10LSul

NOTE:

A 74LS unit load (LSul) is 20uA |jy and ~0.4mA 1.

should be held HIGH (inactive} while the
address lines are changing. In the dual
1-of-4 decoding or demultiplexing mode
(CLR =E = LOW), addressed outputs
will follow the level of the D inputs, with

LOGIC SYMBOL

all other outputs LOW. In the clear
mode, all outputs are LOW and unaffect-
ed by the Address and Data inputs.

LOGIC SYMBOL (IEEE/IEC)

Ao (1] 6] vee
A ] B
o, [5] q) €

Qoa E [73] o

01, [5] [12] Q3
Q25 [} [T 0z
a3, [7] 0] Qg
GND 3] 5] Qg

€004891S

Ja 1]3
14-A E n. D.’
1da
2— A,
15 SR
Oga G1a 020 93 Qop Q1p Ozp O3

4 5 8 7 9

0 11 12

Ls0assrS,

Ve =Pin 18
GND = Pin 8

13
15 [

ox

3

Jeldews

cr

R
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74LS258A, S258
Data Selectors/Multiplexers

Quad 2-Line To 1-Line Data Selector/Multiplexer (3-State)
Product Specification

Logic Products

FEATURES TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
e Multifunction capability TYPE DELAY (TOTAL)
e Inverting data path 74LS258A 13ns 9mA
e 3-State outputs
745258 6 48mA
e See '257 for non-inverting il

version
ORDERING CODE
DESCRIPTION PACKAGES COMMERCIAL RANGE
The '258 has four identical 2-input muiti- Vec =5V £5%; Ta = 0°C to +70°C
plexers with 3-State outputs which se- Plastic DIP N745258N, N74LS258AN
lect 4 bits of data from two sources "
. 74L.S258AD
under control of a common Data Select Plastic SOL-16 N74LS258

input (S). The lp inputs are selected NOTE: ) ) " . N
when the Select input is LOW and the Iy For ormation regarding devices procsssed to Miltary see the Miltry Products
inputs are selected when the Select )

input is HIGH. Data appears at the INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
outputs in inverted (complementary)

form. PINS DESCRIPTION 748 74LS
S Input 2Sul 2LSul
Other Inputs 1Sul 1LSul
Al Outputs 10Sul 30LSul
NOTE:
Where a 74S unit load (Sul) is to be 50uA Iy and -2.0mA Iy, and a 74LS unit load (LSul) is 20pA Iy and
~0.4mA I
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
BINen
15 2 3 5 6 11 10 14 13 et
NG 2 vee T T A tl
toa [Z] %] oF OE lga Ya lob Mb loc 'tc lod ha T
ha 5] [14] loa o e 4
Ao 5] ho s I
op [£] 2] Vo s
14 [€] ] loe Ya Yo Ye Ya '__ | 7
ol ) 1ye T 17 7 7
_ N 7 9 12 0 | ]
GNo[F] BiA — ” | ®
coeros o | ‘2
n —
Vo =Pin 16 Lsos7a08
GND = Pin 8
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Product Specification

74L5258A, 5258

LOGIC DIAGRAM

The '258 is the logic implementation of a 4-
pole, 2-position switch where the position of
the switch is determined by the logic levels
supplied to the Select input.

Outputs are forced to a HIGH impedance
"off" state when the Output Enable input
(OE) is HIGH. All but one device must be in
the HIGH impedance state to avoid currents
exceeding the maximum ratings if outputs of
the 3-state devices are tied together. Design
of the Output Enable signais must ensure that
there is no overlap when outputs of 3-state
devices are tied together.

% % % 1A
wosrens
Vog = Pin 16
GND = Pin 8
FUNCTION TABLE
OUTPUT SELECT DATA
ENABLE INPUT INPUTS OUTPUTS
OE s lo I v
" X X X @
L H X L H
L H X H L
L L L X H
L L H X L

H = HIGH voltage level
L =LOW voltage level

X =Don't care

(2) = HIGH impedance (off) state
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 748 748 UNIT
Vee Supply voltage 7.0 7.0 A
Vin Input voltage -05to +7.0 -0.5 to +55 \
Iin Input current -30 to +1 -30 to +5 mA
Vour Voltage applied to output in HIGH output state -0.5 to +V¢c -0.5 to +Vcc v
Ta Operating free-air temperature range 010 70 °C
RECOMMENDED OPERATING CONDITIONS
7418 748
PARAMETER UNIT
Min Nom Max Min Nom Max
Vee Supply voltage 475 5.0 5.25 4.75 5.0 5.25 v
ViH HIGH-level input voltage 2.0 20 \
ViL LOWe-level input voltage +0.8 +0.8
lik Input clamp current ~-18 -18 mA
loH HIGH-level output current ~2.6 -6.5 mA
oL LOW-level output curmrent 24 20 mA
Ta Operating free-air temperature 0 70 0 70 °C
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Logic Products

FEATURES

e Combines demultiplexer and 8-bit
latch

e Serial-to-parallel capability

e Output from each storage bit
available

e Random (addressable) data entry

e Easily expandable

e Common Clear input

e Useful as a 1-of-8 active HIGH
decoder

DESCRIPTION

The '259 addressable latch has four
distinct modes of operation that are
selectable by controlling the Clear and
Enable inputs (see Function Table). In
the addressable latch mode, data at the
Data (D) inputs is written into the ad-
dressed latches. The addressed latches
will follow the Data input with all unad-
dressed latches remaining in their previ-
ous states. In the memory mode, all
latches remain in their previous states
and are unaffected by the Data or Ad-
dress inputs. To eliminate the possibility
of entering erroneous data in the

PIN CONFIGURATION

74LS259
Latch

8-Bit Addressable Latch
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7418259 19ns 22mA
ORDERING CODE
COMMERCIAL RANGE
PACKAGES Vcec =5V £5%; Tp=0°C to +70°C

Plastic DIP N74LS259N

Plastic SO-16 N74LS259D
NOTE:
For information regarding devices pr to Military ions, see the Signetics Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74L8 ]
Al Inputs 1LSul ‘
Al Outputs 10LSul ]

NOTE:

A 74LS unit load (LSul) is 20pA Iy and -0.4mA |

latches, the enable should be held HIGH
(inactive) while the address lines are
changing. In the 1-0f-8 decoding or dem-
ultiplexing mode (CLR = E = LOW), ad-
dressed outputs will follow the level of

LOGIC SYMBOL

the D inputs, with all other outputs LOW.
In the clear mode, all outputs are LOW
and unaffected by the Address and Data
inputs.

LOGIC SYMBOL (IEEE/IEC)

A [ 1] Vec
A [T [15] CLR
A2 5} [ E
9 [€] 3] 0
9 [5] 2] oy
o, [¢} 1] 0g
9 7] 0] o5
GND 7] 2] 04

13 1 2 3
] | [
) Ay Ay Az
14— E
15— CLR
Q O 0, Q3 Q4 05 Qg q
|
4 5 8 7 98 10 1 12
Lsoazsie
Vee =Pin 16
GND = Pin 8

19 2
15 N o8
T
vt 4cwo | 4
o
®

JLE P i | s
2| ,o; 2 LY
’ﬁ’ 3 -
LN ‘. | °
s 10
s | 1t
7 12
15032608
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Product Specification

7415259

LOGIC DIAGRAM

L] (13) 3} @ 3 s

) (s) ® 4] (10) Lo
Qg 0, Q Q3 Qs o
Looreais
Ve =Pin 16
GND =Pin 8
{) =Pin number
MODE SELECT—FUNCTION TABLE
OPERATING INPUTS ouTPUTS
MODE CIR| E | D | A | A | A, | Qo | Q) | G | Qs | Qs | G5 | Qs | @
Clear L H X X X X L L L L L L L L
L L d L L L Q=d L L L L L L L
L L d H L L L Q=d L L L L L L
Demultiplex L L d L H L L L [Q=d| L L L L L
(active HIGH decoder . . . . . . . - . . . . . .
when D =H) . . . . . . . . . . . . . .
L L d H H H L L L L L L L Q=d
Store (do nothing) H H X X X X o Q q2 93 G4 Qs 96 qz
H L d L L L |Q=d| a q2 Q3 q4 ds 96 qz
H L d H L L q |Q=d| q q3 G4 Qs Qs Q7
H L d L H L qo 9y [Q=d| as a4 qs G q7
Addressable latch . . . . . . . . . . . - . .
H L d H L H H qo G g2 da Qs qs g |Q=d

H =HIGH voitage level steady state.

L = LOW voltage level steady state.

X = Don't care.

d =HIGH or LOW data one set-up time prior to the LOW-to-HIGH Enable transition.

q = Lower case letters indicate the state of the referenced output established during the last cycle in which it was addressed or cleared.
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Logic Products

74L5266
Gate

Quad 2-Input Exclusive-NOR Gate (Open Collector)
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7415266 18ns 8mA
FUNCTION TABLE ORDERING CODE
INPUTS OUTPUT COMMERCIAL RANGE
A s v PACKAGES Ve = 5V £5%; Ta = 0°C to +70°C
L L H Plastic DIP N74LS266N
L H L NOTE:
H L L For i garding devices p to Military Sp see the Signetics Military Products
H H H Data Manual.
H = HIGH voltage level
L=LOW v:m.gs I;‘;, INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 74LS
A B Inputs 2LSul
Y Output 10LSul
NOTE:
A 74LS unit load (LSul) is 20pA Iy and -0.4mA Iy
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A u R
a[d [14] vee 'S i do—L 3 2 @
. E@ 73] A : :A:) s ] .
= @E : e A s | P~
- Ol D :
N E@ Y ' l do—L- 10 . b 10
A [€] g 9]8 'E) e
7 A 3|
awo (7} Gl e D aa b o
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Logic Products

FEATURES

o Ideal buffer for MOS
microprocessor or memory

o Eight edge-triggered D flip-flops

o High speed Schottky version
available

o Buffered common clock

o Buffered, asynchronous Master
Reset

o Slim 20-pin plastic and ceramic
DIP packages

o See '377 for Clock Enable
version

e See '373 for transparent latch
version

e See '374 for 3-state version

DESCRIPTION

The '273 has eight edge-triggered D-
type flip-flops with individual D inputs
and Q outputs. The common buffered
Clock (CP) and Master Reset (MR) in-
puts load and reset (clear) all flip-flops
simultaneously.

The register is fully edge triggered. The
state of each D input, one set-up time
before the LOW-to-HIGH clock transi-

PIN CONFIGURATION

7415273, S273

Flip-Flops

Octal D Flip-Flops
Product Specification

TYPE TYPICAL fyax TYPICAL %JOP:;I) CURRENT
74L8273 40MHz 17mA
748273 95MHz 109mA

ORDERING CODE

COMMERCIAL RANGE

PACKAGES Vee =5V £5%; To=0°C to +70°C

Plastic DIP N74S273N, N74L.S273N

Plastic SOL-20 N74L8273D, N74S273D
NOTE:
For ir ing devices p to Military see the Signetics Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 748 74LS
All Inputs 1Sul 1LSul
All Outputs 10Sul 10LSul

NOTE:

A 74S unit load (Sul) is 504A Iy and ~2.0mA Iy and a 74LS unit load (LSul) is 204A Iy and ~0.4mA ..

tion, is transferred to the corresponding
flip-flop's Q output.

All outputs will be forced LOW indepen-
dently of Clock or Data inputs by a LOW

LOGIC SYMBOL

voltage level on the MR input. The
device is useful for applications where
the true output only is required and the
Clock and Master Reset are common to
all storage elements.

LOGIC SYMBOL (IEEE/IEC)

"R [7] Evu
% [z} 7] Oy
% ] ] o,
o 5 [77] og
o, [&] 6] ag
a2 ] [7%] 0
o [7] [14] Og
05 [7] [13] o4
9% 3] [12] 04
aND [ig] 1] cp

13 14 17 18

| —»

2
s-—-u
Pl

b, Dg Oy D7

11—

o5 Gg O

e sl
L L
L 1
-—e
o

| 11
12 15 18 1
15032008

Vec =Pin 20
GND = Pin 10

Inda

1

—pct

3 2

o E 5

I o

s 0

1 12

0 18

7] [

18 19
1LS032708
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7415283
Adder

4-Bit Full Adder With Fast Carry
Product Specification

Logic Products

FEATURES TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
o High-speed 4-bit binary addition TYPE DELAY (TOTAL)
e Cascadable in 4-bit increments 7415283 13ns 20mA
© Fast internal carry lookahead
DESCRIPTION ORDERING CODE
The '283 adds two 4-bit binary words (A,
plus Bp) plus the incoming carry. The PACKAGES Vee =§3§::?$T=L°EQN‘§E+7°°C
binary sum appears on the Sum outputs -
(Z 1 - Z 4) and the outgoing carry (Cout) Plastic DIP N74LS283N
according to the equation: Plastic SO-16 N74L5283D
Cin + (A + By) + 2(Az + Bp) NOTE: o " . o
+ 4(Az + B3) + 8(A4 + By) ;:f“ o g devices p to Military see the Military Products
=21+2Z,+4X3+8% 4+ 16Coyt )
Where (+) = plus. INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
Due to the symmetry of the binary add PINS DESCRIPTION 74LS
function, the '283 can be used with
either all active HIGH operands (positive AB Inputs LSul
logic) or all active LOW operands (nega- CiN Input 1LSul
tive logic) - see Function Table. In case Al Outputs J0LSul

of all active LOW operands the results NoTE
Z 1 - Z 4 and Coyr should be interpreted o .

also as active LOW. With active HIGH * 74S unit 10ad (LSu) is 20uA by and -0.4mA .

inputs, Cyy cannot be left open; it must  intended. Interchanging inputs of equal thus Ciy, A, By can arbitrarily be as-
be held LOW when no "carry in" is weight does not affect the operation, signed to pins 5, 6, 7, etc.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
Lo 6] vee $ 63215121 S 1o T
s ] oy 1111111 2L
A2 3 EA’ A1 By Az By A3 By A4 By ,':a ol—2
5 ] 1, r—]ow Cour[—* o, :l s
A 5] 2] A4 L, L3I, 2 | o s
0 0 TTTT b
om 7] %) £, a1 1310 o
ano [7] (3] Cour s A P col—2
Vec = Pin 16
GND = Pin 8 9
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Adder

LOGIC DIAGRAM
SN A 8, Az 8; Ay By AL 8,
m @ © ) @ (14 as 12 an
- 2 LAl
(L) m a3) 10)
Iy L2 I3 T4 Cour
Loozzoas
Voc =Pin 16
GND = Pin 8
() =Pin Numbers
FUNCTION TABLE
PINS Cin | Ay | Az | A3 | Ay | By | B [ Bs | By | 29| 22| Za| Z4|Cour| EXE";%'OB;
Logic levels Lt | H || H|HlL|lL]H]|H]H]L]L H 1010
Active HIGH 0 0 1 0 1 1 0 0 1 1 1 0 0 1 10011
Atve LOW | 1 | 1 | o | 1t ] o]o | 1] 1o o] o 1]+ o | (0¢9=19
H = HIGH voltage level

L = LOW voltage level

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

(carry + 5+ 6 =12)

PARAMETER 74LS UNIT
Ve Supply voltage 70 v
Vin Input voltage -05 to +7.0 \
™) Input current -30 to +1 mA
Vout Voitage applied to output in HIGH output state -0.5 to +V¢c v
Ta Operating free-air P range 0 to 70 °C
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Logic Products

DESCRIPTION

The '290 is a 4-bit, ripple type decade
counter. The device consists of four
master-slave flip-flops internally con-
nected to provide a divide-by-two sec-
tion and a divide-by-five section. Each
section has a separate Clock input to
initiate state changes of the counter on
the HIGH-to-LOW clock transition. State
changes of the Q outputs do not occur
simultaneously because of internal ripple
delays. Therefore, decoded output sig-
nals are subject to decoding spikes and
should not be used for clocks or strobes.

A gated AND asynchronous Master Re-
set (MR4 * MRy) is provided which over-
rides both clocks and resets (clears) all
the flip-flops. Also provided is a gated
AND asynchronous Master Set (MS, *
MS,) which overrides the Clock and MR
inputs, setting the outputs to nine
(HLLH).

PIN CONFIGURATION

74L5290
Counter

Decade Counter
Product Specification

TYPE TYPICAL fyax TYPICAL ?‘ll.!g:kz)CURRENT
74L.S290 42MHz 9mA

ORDERING CODE

PACKAGES Voo = 5V £5% Ta=0°C to +70°C
Plastic DIP N74LS290N
Plastic SO-14 N74LS290D
NOTE:
For i ion regarding devices pi to Military see the Sig Military Products
Data Manual.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 74LS
MR, MS Inputs 1LSul
CPy Input 4LSul
TP, Input 8LSul
Al Outputs 10LSul
NOTE:

A 74LS unit load (LSul) is 20uA Iy and -0.4mA ..

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

s, 4] voe
e 7] [13] mn,
s, (3] 2] MR,
ay 3] [11] &y
o [5} (5] TPy
we (€] BEY
ano [T} (7] 0

13
us

10 —q cPy

11— cpy
MR Gy Oy O Qg
129 % 5 4 3

Lsoensos
Vo = Pin 14
GND = Pin 7
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Counter

7415290

Since the output from the divide-by-two sec-
tion is not internally connected to the suc-
ceeding stages, the device may be operated
in various counting modes. In a BCD (8421)
counter the TPy input must be externally
connected to the Qg output. The CPy input
receives the incoming count, producing a

LOGIC DIAGRAM

BCD count sequence. In a symmetrical bi-
quinary divide-by-ten counter the Qg output
must be connected externally to the TPq
input. The input count is then applied to the
CP, input and a divide-by-ten square wave is
obtained at output Qq. To operate as a divide-
by-two and a divide-by-five counter, no exter-

nal interconnections are required. The first
flip-flop is used as a binary element for the
divide-by-two function (CP, as the input and
Qg as the output). The TP, input is used to
obtain divide-by-five operation at the Qg out-
put.

us,
[ l
®
s Soo
- , %0g ) 1300
CPp ———fcr ce
KpoJ | | KRoT
&, 1)
ma, 12
Ry :DO— ® ® “w ®
13 Qg Qy Q, Q3
Loasaeas
Ve = Pin 14
GND = Pin 7
() Pin numbers
BCD COUNT SEQUENCE — FUNCTION TABLE
OUTPUTS
COUNT
Qo Q Q; Q3
0 L L L L
1 H L L L
2 L H L L
3 H H L L
4 L L H L
5 H L H L
6 L H H L
7 H H H L
8 L L L H
9 H L L H
NOTE:
Output Qg connected to input CTPy.
MODE SELECTION — FUNCTION TABLE
'RESET INPUTS OUTPUTS
MR, MR, MS; [ Qo Q, Q, Q;
H H L X L L L L
H H X L L L L L
X X H H H L L H
L X L X Count
X L X L Count
L X X L Count
X L L X Count

H =HIGH voltage level
L =LOW voltage level
X =Don't care
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Logic Products

DESCRIPTION

The '293 is a 4-bit ripple type binary
counter. The device consists of four
master-slave flip-flops internally con-
nected to provide a divide-by-two sec-
tion and a divide-by-eight section. Each
section has a separate Clock input to
initiate state changes of the counter on
the HIGH-to-LOW clock transition. State
changes of the Q outputs do not occur
simuitaneously because of internal ripple
delays. Therefore, decoded output sig-
nals are subject to decoding spikes and
should not be used for clocks or strobes.

A gated AND asynchronous Master Re-
set (MRy MRy) is provided which over-
rides both clocks and resets (clears) all
the flip-flops.

PIN CONFIGURATION

7415293

Counter

4-Bit Binary Ripple Counter

Product Specification

TYPE TYPICAL fyax TYPICAL ?g:::)cunnsm
7418293 42MHz omA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vee =5V £5%; Ta=0°C to +70°C
Plastic DIP N74LS293N
Plastic SO-14 N74LS293D
NOTE:
For inf j garding devices pre to Military ions, see the Sig! Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74LS

MR Inputs 1LSul

CPy Input 6LSul

CP, Input 4LSul
All Outputs 10LSul

NOTE:

A 74LS unit load (LSul) is 20uA Iy and -0.4mA .

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

Ne [T 4] vee
Ne [2] [13] MR,
Ne (3] [i2] mR,
%2 [} mc)
9 [70] Py
NC % [2] a0
GND [7 ‘N
CDo87708

10— cpy
11— cP4
MR Q Oy O Q3
1213 9 5 4
Lsose70s
Vo = Pin 14
GND = Pin 7

2 CTR
13 1 &]creo
Div2 °
loJ>>¢
T
Dive 5
o}—
‘_15>,. cr |4
o—2
Loveteos.
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Product Specification

Counter

7415293

LOGIC DIAGRAM

() = Pin numbers
Vee = Pin 14
GND = Pin 7

1]
EPo—afcr
K cp

6, 11

a2

i -5

MR h3)

FUNCTION TABLE

OUTPUTS
COUNT
Qo Q4 Q2 Q3
0 L L L L
1 H L L L
2 L H L L
3 H H L L
4 L L H L
5 H L H L
6 L H H L
7 H H H L
8 L L L H
9 H L L H
10 L H L H
1 H H L H
12 L L H H
13 H L H H
14 L H H H
15 H H H H
NOTE:
Output Qp connected to input TPy.
MODE SELECTION
RESET INPUTS OUTPUTS
MR, MR Qo Q, Q, Q3
H H L L L L
L H Count
H L Count
L L Count

H = HIGH voltage level
L =LOW voltage level

X =Don't care
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Since the output from the divide-by-two sec-
tion is not internally connected to the suc-
ceeding stages, the device may be operated
in various counting modes. In a 4-bit ripple
counter the output Qp must be connected
externally to input CPy. The input count pul-
ses are applied to input TPy. Simultaneous
divisions of 2, 4, 8 and 16 are preformed at
the Qp, Qq, Qp and Q3 outputs as shown in
the function table. As a 3-bit ripple counter
the input count pulses are applied to input
CP,. Simultaneous frequency divisions of 2, 4
and 8 are available at the Qy, Q; and Q3
outputs. Independent use of the first flip-flop
is available if the reset function coincides with
reset of the 3-bit ripple-through counter.



Logic Products

FEATURES

o 8-bit positive edge-triggered
register

e 3-State MOS compatible output
buffers

¢ Common Clock input with
hysteresis

e Common 3-State Output Enable
control

¢ Independent register and 3-State
buffer operation

DESCRIPTION

The '364 is an 8-bit edge-triggered regis-
ter coupled to eight 3-State output buf-
fers. The two sections of the device are
controlled independently by the Clock
(CP) and Output Enable (OE) control
gates.

The register is fully edge triggered. The
state of each D input, one set-up time
before the LOW-to-HIGH clock transi-

PIN CONFIGURATION

7415364
Flip-Flop

Octal D Flip-Flop With 3-State Outputs

Product Specification

TYPE TYPICAL fuax TYPICAL suppkl) CURRENT
7415364 50MHz 42mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vee = 5V £5%; T4 = 0°C to +70°C
Plastic DIP N74LS364N
NOTE:
For i devices to Military see the Signetics Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74LS
All Inputs 1LSul
All Outputs 30LSut

NOTE:

A 74LS unit load (LSul) is 20pA iy and -0.4mA Iy

tion, is transferred to the corresponding
flip-flop's Q output. The clock buffer has
about 400mV of hysteresis built in to

LOGIC SYMBOL

help minimize problems that signal and
ground noise can cause on the clocking
operation.

LOGIC SYMBOL (IEEE/IEC)

O [ [20] vee
ap [Z] 5] ay
% [3] [ie] o,
L] E [17] og
o [5] 16] Qg
o, [¢] 15] Qg
oz [7] 4] o5
03 [2] 3] 04
a3 [=] 12] Q4
GND [0} 1] cp
CDose20S.

I 4 7 8 3w
I O
O 0y 0 Oy O Dy Dy Oy
u{c,
1-q of
Qo Oy 0; 03 04 Q5 Q¢ O
T T T
2 08 & 9 12 8 1w
Vee = Pin 20
GND = Pin 10

D o
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74365A, 366A, 367A, 368A,
LS365A, LS366A, LS367A, LS368A
Buffers/Drivers

'365A, '367A Hex Buffer/Driver (3-State)

Logic Products '366A, '368A Hex Inverter Buffer (3-State)
Product Specification

FUNCTION TABLE, '365A, '366A TYPE TYPICAL ;:&:Aanlou TYPICAL ?g:kz)cunnsnr
INPUTS OUTPUTS 74365A, 367A 10ns 65mA
OE, | OE, | | M v 74LS365A, 367A 10ns 14mA
L L L L H 74366A, 368A ons 59mA
L L H H L
X H X 2 [74) 74LS366A, 368A 10ns 12mA
H X X @ | @

ORDERING CODE

FUNCTION TABLE, '367A, '368A T COMMERGIAL RANGE
PACKAGES Ve =5V £5%; Ta = 0°C to +70°C
INPUTS OUTPUTS cc =5V +5%; Ta= o
v ! N74365AN, N74LS365AN, N74366AN, N74LS366AN
OF ! Y Y Plastic DIP N74367AN, N74LS367AN, N74368AN, N74LS368AN
L L L H
L H H L Plastic SO-16 N74LS365AD, N74LS367AD, N74LS368AD
H X [7a) @ NOTE:
For i i ling devices p to Military ificati see the Si ics Military ts
L =LOW voltage level e
H =HIGH voltage level Data Manual.
X =Don't
2 = HIGH mpoedance (o) state INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 74 74LS
All Inputs 1ul 1LSul
Al Outputs 20ul 30LSul
NOTE:
Where a 74 unit load (ul) is understood to be 40uA Iy and —1.6mA |y, and a 74LS unit load (LSul) is 20uA Iy
and -0.4mA I
PIN CONFIGURATION
'365A '366A '367A '368A
o [3] [Wvee O[] Wvee O [ [ vec % [ ] vec
' 4] OF, [ %] OF; 10 W oe, 1[G 5] o€,
v[s [ 1 B W] 1 ¥ E ] 1 v v 1
1[4 %] v 1 [e 3] ¥ ' [4 [a] v 0 E‘y‘
Mo ol v ol [ ol o ]
1[e V] v 1 [ ok ' E ] v ' [+ ET
v[r 10] 4 Y7 vl 1 v[7 o] 1 TE E '
ano ] o]y ano [+ [+]v ano [] 2] ¥ ano [¢] o
coosiaos cooswes [e— coesercs
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Product Specification

74365A, 366A, 367A, 368A,
LS365A, LS366A, LS367A, LS368A

LOGIC SYMBOL

'365A

15048808

LOGIC SYMBOL (IEEE/IEC)

'365A '366A '367A '368A
1 1 1 1
ZBJent B ]
s & |en [ONE Y L rJ ELTN oy [T Y
i . m| 1
4 v =2 4 > vp2 24 bavp2 q bovpt
L. | s L. NS L |5 L. &3
s 14 L N7 (] 7 (] 7
10 9 10 - 10 9 10 N 9
12 " W)
12 11 - 12 D> 2V 11 12 D> 2V 11
14 13 “ 13 14 13 14 13
Lso4s00 Lsouvr0s Lsousz08 Lsoasaos
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)
PARAMETER 74 74LS UNIT
Vee Supply voltage 7.0 7.0 v
Vin Input voltage v -051to +55 -05 to +7.0 v
Iin Input current -30 to +5 -30 to +1 mA
Vout Voltage applied to output in HIGH output state -0.5 to +V¢¢ -0.5 to +Vcc v
Ta Operating free-air temperature range 0 to 70 °C
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Logic Products

FEATURES

e 8-bit transparent latch —'373

e 8-bit positive, edge-triggered
register —'374

e 3-State output buffers

e Common 3-State Output Enable

¢ Independent register and 3-State
buffer operation

DESCRIPTION

The '373 is an octal transparent latch
coupled to eight 3-State output buffers.
The two sections of the device are
controlled independently by Latch En-
able (E) and Output Enable ( OE) control
gates.

PIN CONFIGURATION

7418373, 74LS374, S373,

S374

Latches/Flip-Flops

'373 Octal Transparent Latch With 3-State Outputs
'374 Octal D Flip-Flop With 3-State Outputs
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7418373 19ns 24mA
748373 10ns 105mA
7418374 19ns 27TmA
748374 8ns 116mA

ORDERING CODE

PACKAGES

COMMERCIAL RANGE

Vec = 5V £5%;

TA=0°C to +70°C

Plastic DIP

N74LS373N, N74S373N, N74LS374N, N74S374N

Plastic SOL-20

N741.S373D, N748373D, N74LS374D, N74S374D

NOTE:

For information regarding devices pre

Data Manual.

d to Military

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

see the Signetics Military Products

PINS DESCRIPTION 74S 74LS
All Inputs 1Sul 1LSul
All Outputs 10Sul 30LSul

NOTE:

Where a 74S unit load (Sul) is 50pA Iy and -2.0mA |, and a 74LS unit load (LSul) is 20gA |y and -0.4mA

I

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/EC)

& 1] ) vee

% (] D

o 5} ) oy

0 [{] ) oy

' o ] 7€) ag
7.

873 - ) o

8 (7] [ o

o, (7] 73] 04

% (] 7] 94

ano (7] i

0088305
'374

373 373 374
LIt TrrY
Do Oy 0, D3 Dy Dg Dg Dy
t11—E
o New inden
3
h Qy Gy O Q3 Q Q5 Qg Q R n o
T 1T 1 1 11 11 —L r
2 5 6 9 12 15 18 19 i dw 2 1 fo © ot
Vg = Pi ‘ b .
6c = Pin 20 - — L. -
GND = Pin 10 . A
374 ] ~ —
s L s | o
B A A Y gy T .
" Dy 0y D D3 Dy Dy Dg Dy * e .
qer _J -l 7 1
1—d o€ " 19 n_|] "
Q O 0; Gy Q4 Q5 Qg QO
T 11 1T T 1T 11 s e
2 5 & 9 12 15 18
Lsorocos
Vo = Pin 20
GND = Pin 10
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Latches/Flip-Flops

7418373, 74LS374, S373, $374

The data on the D inputs are transferred to
the latch outputs when the Latch Enable (E)
input is HIGH. The latch remains transparent
to the data inputs while E is HIGH, and stores
the data present one set-up time before the
HIGH-to-LOW enable transition. The enable
gate has hysteresis built in to help minimize
problems that signal and ground noise can
cause on the latching operation.

The 3-State output buffers are designed to
drive heavily loaded 3-State buses, MOS
memories, or MOS microprocessors. The ac-
tive LOW Output Enable (OE) controls all
eight 3-State butfers independent of the latch

LOGIC DIAGRAM, '373

operation. When OE is LOW, the latched or
transparent data appears at the outputs.
When OE is HIGH, the outputs are in the
HIGH impedance "off'" state, which means
they will neither drive nor load the bus.

The '374 is an 8-bit, edge-triggered register
coupled to eight 3-State output buffers. The
two sections of the device are controlled
independently by the Clock {CP)yand Output
Enable (OE) control gates.

The register is fully edge triggered. The state
of each D input, one set-up time before the
LOW-to-HIGH clock transition, is transferred

to the corresponding flip-flop's Q output. The
clock buffer has hysteresis built in to help
minimize problems that signal and ground
noise can cause on the clocking operation.

The 3-State output buffers are designed to
drive heavily loaded 3-State buses, MOS
memories, or MOS microprocessors. The ac-
tive LOW Output Enable (OE) controls all
eight 3-State buffers independent of the reg-
ister operation. When OE is LOW, the data in
the register appears at the outputs. When OE
is HIGH, the outputs are in the HIGH imped-
ance ''off'' state, which means they will
neither drive nor load the bus.

Do 0, 0 03 [A [ Dg 0y
@ “ m ® 03 (14 on i)
€ —D<>
o ) 4 A L L
3 o_l | E O € O € O I € D € o—l E D ()
] a a3 a ) [ [ )
ot —4 >
o @ ® ) ® 02 %) 08 9
Qg Qq Q Q [ Qg Qg Qy
Loozs1os
Veg = Pin 20
GND = Pin 10
LOGIC DIAGRAM, '374
O 0y ] D3 Dy Og Og 07
(] () m ® a3 04 on as
cp TDC
o 4 4 )y L L 4
|crn|lcno||crn—| cP D cP o cF D cP D cP O
] a a3 a [ a a ]
O_E 1]
m I(z) ® l«) ® 02 %) i) i)
Qo Gy Qz Q3 04 0g Qg oy
\onzsz0s
Vg = Pin 20
GND = Pin 10
MODE SELECT — FUNCTION TABLE '373
INPUTS OUTPUTS
OPERATING MODES INTERNAL REGISTER
OF E Dn Qo-Q7
Enable and read register t : ’l_" h h
Latch and read register t t rl‘ h b
Latch register and disable outputs H v . u %
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74LS390
Counter

Dual Decade Ripple Counter
Product Specification

Logic Products

FEATURES
TYPICAL SUPPLY CURRENT
e Two BCD decade or bi-quinary TYPE TYPICAL fmax (TOTAL)
c
ounters 7415390 55MHz 15mA

e One package can be configured
to divide-by-2, 4, 5, 10, 20, 25, 50

or 100 ORDERING CODE
e Two Master Resets to clear each COMMERCIAL RANGE

decad individually PACKAGES Vee =5V £5%; Ta =0°C to +70°C

Plastic DI N74LS390N

DESCRIPTION astic DIP
The '390 is a dual 4-bit decade ripple Plastic $0-16 N74LS390D
counter divided into four separately NoOTE:
clocked sections. The counter has two  Forii ion regarding devices d to Military Specificati see the Signetics Military Products

divide-by-two sections and two divide- Data Manual.

by-five sections. These sections are nor-

mally used in a BCD decade or a bi- INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
quinary configuration, since they share a PINS DESCRIPTION 74LS
common Master Reset input. If the two MR
Master Resets can be used to simulta-

Inputs 1LSul

neously clear all 8 bits of the counter, a CPo Inputs ALSul
number of counting configurations are CP4 Inputs 6LSul
possible within one package. The sepa- Al Outputs JoLsul

rate clocks of each section allow ripple
counter or frequency division applica-
tions of divide-by-2, 4, 5, 10, 20, 25, 50

NOTE:
A 74LS unit load (LSul) is 20uA iy and -0.4mA Iy

or 100.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
R
inp, ovz | 3
TPy [1] 78] Ve .
mR, 7] 5] SPon NS oivs o
oa ] 2w, 1,15—a Py _— cr z’—7
TF1a [ 3] 9gp 4, 12—dcPy
a4, [5] B MR G Oy Q; O
"
92 [¢] ]2 z.lu s,ln s'n e,'w 7.9 o
03 [7] [10] @z, ) ’csarosos
aND [E] [5]agp spl, oz | 13
coousros ovs 1 v
[T N P -_“03
o}—2
Vcc = Pin 16 Ls070708
GND = Pin 8
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Counter

7415390

LOGIC DIAGRAM

3 So [+] = —qJ o [*] o J So (] L X so Q
E‘ch cp ~—dce e T ce
3 . [ X ' [ x o 9 | | v R0 0
&, (4,12
Mn{mbo— 3,13) (5. 11) (8, 10) 7.9
Qo 04 Q2 Q3
Lo0a3405
Vec =Pin 16
GND =Pin 8
() =Pin numbers
BCD COUNT SEQUENCE BI-QUINARY COUNT
FOR ¥ THE '390 SEQUENCE FOR Y2 THE '390
OUTPUTS OUTPUTS
COUNT COUNT
Qg Q Q; Q3 Qo Q Qz Q3
0 L L L L 0 L L L L
1 H L L L 1 L H L L
2 L H L L 2 L L H L
3 H H L L 3 L H H L
4 L L H L 4 L L L H
5 H L H L 5 H L L L
6 L H H L 6 H H L L
7 H H H L 7 H L H L
8 L L L H 8 H H H L
9 H L L H 9 H L L H
H=HIGH voltage level NOTE:
L = LOW voltage level Output Qg is connected to input TPy with
NOTE: Counter input on CTPy.

Output Qg is connected to input TPy with
Counter input on CPq.

Each section is triggered by the HIGH-to-
LOW transition of the Clock (CP) inputs. For
BCD decade operation, the Qg output is
connected to the CP, input of the divide-by-
five section. For bi-quinary decade operation
(50% duty cycle output), the Qz output is
connected to the CPy input, and Qg becomes
the decade output.

The Master Resets (MR, and MRy) are active
HIGH synchronous inputs to each decade
counter which operate on the portion of the
counter identified by the "'a" and "'b"* suffixes
in the Pin Configuration. A HIGH level on the
MR input overrides the clocks and sets the
four outputs LOW.

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 74LS UNIT
Vee Supply voltage 7.0 v
VIN Input voltage -0.5 to +7.0 v
Iin Input current -30 to +1 mA
Vour Voltage applied to output in HIGH output state -0.5 to +Vcc \
Ta Operating free-air temperature range 0to 70 °C
NOTE:

Vi limited to 6.5V on TPy and TPy inputs.
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Logic Products

FEATURES

e Two 4-bit binary counters

¢ Divide-by any binary module up
to 28 in one package

o Two Master Resets to clear each
4-bit counter individually

DESCRIPTION
The '393 is a Dual 4-bit Binary Ripple

7415393
Counter

Dual 4-Bit Binary Ripple Counter
Product Specification

TYPE TYPICAL fyax TYPICAL ?;Jg:k{)CURRENT
74L8393 35MHz 15mA

ORDERING CODE

Counter with separate Clock and Mast

COMMERCIAL RANGE
PACKAGES Vee = 5V £5%; T =0°C to +70°C
Plastic DIP N74LS393N
Plastic SO-14 N74LS393D

Reset inputs to each counter. The oper-

ation of each half of the '393 is the same  NOTE:
as the '93 except no external clock For information regarding devices processed to Military Specifications, see the Signetics Military Products

connections are required. The counters 2@ Manual

are triggered by a HIGH-to-LOW transi- - |NpyT AND OUTPUT LOADING AND FAN-OUT TABLE

tion of the Clock (CP, and CPy) inputs.

The counter outputs are internally con- PINS DESCRIPTION 74L8
nected to provide Clock inputs to suc- MR Master Reset input 1LSul
ceeding stages. The outputs of the ripple -

counter do not change synchronously cp Clock input ALSul
and should not be used for high speed - Q Output 10LSul
address decoding. NOTE:

Where a 74LS unit load (LSul) is 20pA Iy and -0.4mA I

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

4 [1] [14] vee 2 |, e o
MR, 7] [13] CPy cer! [
Qe [7] 7] MR, 1,13 —a cP 27393 I, R [ ¢
Qe [2 11] Qop
= = mp 9 0y 9, O 12 che 1 1
92 [5] 0] 04p T T T 2 _Jer=o 10
Q3 [6 5]a e L8
I] 1 020 212 311 410 $9 68 BN J ¢
anp 7] [2] 0z Lsoron0s
j—

C006860S
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Product Specification

7418393

LOGIC DIAGRAM

The Master Resets (MR, and MRy) are ac-
tive-HIGH asy bnous inputs to each 4-bit

J al J a

—q CP cP

AL [ « 3
Rp n°

cp

oo

-
[

o)

> | 1

counter identified by the "'a'* and "'b'* suffixes
in the Pin Configuration. A HIGH level on the
MR input overrides the clock and sets the
outputs LOW.

COUNT SEQUENCE
FOR ¥2 THE '393

OUTPUTS
COUNT
@3.11) («10) 69 8 Q | & Q | Q3
% 9% % 0 Lo o]
10053505 1 H L L L
Vec =Pin 14 2 L H L L
GND = Pin 7 3 H H L L
() =Pin number 4 L L H L
5 H L H L
6 L H H L
7 H H H L
8 L L L H
9 H L L H
10 L H L H
11 H H L H
12 L L H H
13 H L H H
14 L H H H
15 H H H H
H = HIGH voltage level
L = LOW voltage level
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)
PARAMETER 74LS UNIT
Vee Supply voltage 7.0 \
Vin Input voltage -05 to +7.0 A
hn Input current -30 to +1 mA
Vout Voltage applied to output in HIGH output state -0.5 to +Vco v
Ta Operating free-air p range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74LS
PARAMETER UNIT
Min Nom Max
Vce Supply voltage 4.75 5.0 5.25 \'
Vi HIGH-level input voltage 2.0 v
ViL LOW-level input voitage +0.8 \'2
hx Input clamp current -18 mA
loH HIGH-level output current -400 HA
loL LOW-level output current 8 mA
Ta Operating free-air temperat [ 70 °C
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CD 4000

PooucT| PRODUCT DESCRIPTION | At OLY DI
00 GATE
01 GATE
02 GATE
03
06 REGISTER
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CD 4000

PRODUCT!  PRODUCT DESCRIPTION ggnchLum DED
N
07 INVERTER LLTA ‘uiri
"
O
08 ADDER HR
09 BUFFER
T } Hl T
Tedo Jo lo fu fo o ]o
10 BUFFER \j H |j‘
T H H T
VA PR PO PO P A
ENgPEa
11 GATE
I R A
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12

GATE

13

FLIP-FLOP

14

REGISTER

I

LT LLLT g ®
|

T T

15

REGISTER

16

SWITCH

PEREEEE
g g 1 =g
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CD 4000

PRODUCT PIN OUT DIL
NuMBER | PTRODUCT DESCRIPTION CERAMIC +MOLDED
U
17 COUNTER
'y ::".'.: T.
18 COUNTER i J
—
19 GATE
1:.:. To To To Tu'ln Tu 1o
20 COUNTER , | _I
21 REGISTER J

=
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NUMBER

22

COUNTER

23

GATE

24

COUNTER

T 1
T T

25

GATE

26
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CD 4000

NUMBER

PRODUCT DESCRIPTION

PIN OUT DIL

CERAMIC +MOLDED

27

FLIP-FLOP

28

DECODER

je I 1o e e e 0

FEFFEEGE

29

COUNTER

nnnnnnn

30

GATE

31

REGISTER

RECIMCULATE B o |

CLOCK M g

o =)

N g ¢

L2 L

SATA SUT iy =g &

A 5UY ol ot
va =1

oo

5 e BATA

i =t

12 e W0

2 o G

1 e 8¢

16 o EONE CONTASL
e
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CD 4000

PIN OUT DIL
PRODUCT DESCRIPTION CERAMIC -+MOLDED

o aes

T o Do 1o In Do e Dol Ja I 1.

REGISTER

I|IIIIIIIIL_I_"

oL G SeTVTY ann i wers

—————
e wh el ek N M MM
Ju P R PR O P

REGISTER

T (O g T
----- ' e
T o v "
e Py

1 J
COUNTER

<
&=

L | ¢

BUFFER
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CD 4000

PRODUCT DESCRIPTION

PIN OUT DIL
CERAMIC +MOLDED

42

LATCH

e @ W wm oW & w

<
2=

43

LATCH

44

LATCH

46

PLL

J U L
et s I oo
: “
st cone 001 L.
comanatonm 4 12 wens
. u
weoonr 1 s cowr w out
f
J— e
w
1 I simesusaseaout
s LI
[y

47

MULTIVIBRATOR

: 3
add 2 osc aur
) i1
ac cousen — L2 neraiccen
.
ASTRRLE ~—d U
s
astane =< .
mcoen -4 i "
' 0
vey = p— - 1micoen
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48
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PRODUCT PIN OUT DIL
nomeer |  PRODUCT DESCRIPTION CERAMIC +MOL
" vt _.:_g;j e
53 DEMULTIPLEXER o J
[ 1]
rrr Il
o fo P To T fu Ju o
EEER J
60 COUNTER ,
I r,
LLLe Ir
66 SWITCH
69 INVERTER
70 GATE
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CD 4000

PRODUCT PIN OUT DIL
NUvBer | PRODUCT DESCRIPTION CERAMIC +
P O PR PR PO T
7 GATE
1 T
72 GATE
73 GATE
i
75 GATE ) |
76 FLIP-FLOP J
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CD 4000

PRODUCT PIN OUT DIL
NUveer | PRODUCT DESCRIPTION CERAMIC+ MOLDED
P P N P R
81 GATE
N N L N O O |
82 GATE ﬁ
84
89 MULTIPLIER
93 | SCHMITT TRIGGER
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CD 4000

PRODUCT)| PIN OUT DIL
NUMBER PRODUCT DESCRIPTION
99 LATCHES
PR PR PR PO PR T P
106 HEX SCHMITT @»— L_[i>_ LT>—|
TRIGGERS r{>;|
T .1>|‘:| -{?_
160 COUNTER
161 COUNTER
162 COUNTER

{i;::rﬂi
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PRODUCT]
MBER PRODUCT DESCRIPTION
163 COUNTER
174 FLIP-FLOP
175 FLIP-FLOP
192 COUNTER
T
LT EE I
111
193 COUNTER
EENE

200



SCL45108

CMOS

BCD UP/DOWN COUNTER

FEATURES

‘Internally Synchronous for High Speed
Asynchronous Preset Enable
Asynchronous Reset

Logic Edge-Clocked Design

6MHz Counting Rate @ 10Vdc

Carry Output for Cascading Stages

L2 2 X X X J

DESCRIPTION

The SCLA510B consists of a four-stage Up/
Down Counter with provisions for “look-ahead”
carry in both counting modes. The inputs consist
of a single Clock, Carry-in (Clock Enable), Reset,
Up/Down, Preset Enable, and four individual Jam
signals. Four separate buffered Q signals and a
Carry out signal are provided as outputs.

A high Preset Enable signal allows information
on the Jam inputs to preset the counter to any
state asynchronously with the Clock. A high on the
Reset line resets all stages to the “‘zero’ state. The
counter is advanced one count at the positive
transition of the Clock when the Carry-in and
Preset Enable signals are low. Advancement is
inhibited when the Carry-in or Preset Enable
signals are high. The Carry-out signal is normally
high and goes low when the counter reaches its
maximum count in the Up mode or the minimum
count in the Down mode, provided the Carry-in
signal is low. The Carry-in signal in the low state
can thus be considered a “Clock Enable.”” The
Carry-in terminal must be connected to V¢ when
not in use,

The counter counts Up when the Up/Down
input is high, and Down when the Up/Down input
is low. Multiple packages can be connected in
either a parallel-clocking or a ripple-clocking ar-
rangement. Parallel clocking provides synchronous
controi and hence faster response from all counting
cutputs. Ripple-clocking allows for longer clock
input rise and fall times.

This counter finds primary use in up/down and
differential counting and frequency synthesizer
applications. It is also useful in A/D and D/A
conversion and for magnitude and sign generation.

TRUTH TABLE

PRESET
CARRY IN| UP/DOWN | ENABLE | RESET| ACTION
1 X 0 0 No Count
o 1 [ o Count Up
o o o o Count Down
X x 1 [ Preset
x x x 1 Reset

201

(all packages)

CONNECTION DIAGRAM

Vpp CL Q3 P3 P2 Q2 U/D R
| 1 1 l l | l
16 15 14 13 12 11 10 9
SCL45108
1 2 3 4 5 6 7 8
1 U [ L [ L T |
PE Q4 P4 Pl CI Q1 CO Vgg |

Add suffix for package:

C 16-pin Cerdip
D 16-pin Ceramic
E 16-pin Epoxy
F  16-pin Flat

H Chip

RECOMMENDED OPERATING CONDITIONS

For maximum reliability:
DC Supply Voltage VpD - Vss

Operating Temperature Ta
C, D, F, H Device
E Device

BLOCK DIAGRAM

3to15 Vde

56 to +126 OC
4010 +85 ©OC

50— Carry In

10 O—— Up/Down

10— PE Qi—o06

20—{n Q2f—o1t

13 0——{ Clock Qaf—oOte

ao—| 1
120—{r2 aef—o02
130—P3
30—re HY| 07
Em
Voo = Pin 16
Vss = Pin 8




LOGIC DIAGRAM

TIMING DIAGRAM

m;ummuqmupmpqumumuxmyﬂpm
PE ¥-1 f _1,__
P2
mJﬁMﬁJﬁqﬁﬁﬁqﬂuﬁLﬁL N
a2 J !
Q3 ] !
Q4

Carry Ot 1]
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SCL4511B

’ CMOS BCD-TO-SEVEN SEGMENT

LATCH/9ECODER/DRIVER

FEATURES

High-Current Sourcing Bipolar Outputs (Up to

26 mA)

Latched Storage of Input Code

gl'l_nkino Input for Display intensity Modu-
ion

Lamp Test Provision

Readout Blanking for lllegal Input Combi-
nations

* e o0

DESCRIPTION

The SCL4511B provides the functions of a
4-bit storage latch, an 8421 BCD-to-seven segment
decoder, and an output drive capability to source
up to 26 mA of current. Lamp Test, Blanking, and
Latch Enable inputs are used to test the display,
turn off the display, and store a BCD code,
respectively. It can be used with LED, incandes
cent, fluorescent, gas discharge, or liquid crystal
readouts either directly or indirectly.

Applications include counter display drivers,
seven-segment decimal display, and various clock,
watch, and timer uses,

TRUTH TABLE

LE|BI|LT|D C B Ala b c d e f g |[DISPLAY
X X Ol X X X X|1 1 1 1 111 8
X |0 1]/]X X X X|00 00 000 Blank
o1 1100 001 1 11 110 [+]
0|1 11000 1/01 10000 1
o|l1]1/o00 101101 101 2
] 1 100 1t 1/1 1% 1 1 001 3
0 1] 1|0 1t 00Ot 10011 4
(/] 1 1]o 1 0110 110111 S
] 1 1101 1 0j|0 0 1 1 1 1 1 6
[ 1 1/]0 1 1t 1/1 1 10000 7
o 1 1 10 00T 1T 1 11 8
0 1 1 100 1|71 10011 9
0|1 111 0 1 0]00 00 QOO Blank
0] 1|1 0 + 1100 00 00O Blank
] 1 1 11 00/00 00000 Blank
o 1 1 11 01/0000000 Blank
0|1 1111 1 0/]00 0O0C 00O Blank
0 1 1 1 1 1+ 1]00 00 00O Blahk
1 1 11X % X X * *
X = Don‘t cere

* upon the BCO code spplied duringthe O to 1

Oepends
trensition of LE.

BLOCK DIAGRAM

X . 13 -

1t o—{8 b [} ‘el
20—{¢ cl—omn .B
so—|o al—or0 -
30—y o[—o9

. 8 t—o015 «vpp ‘P16
s LE ¢|—o01a Vss-Pins

A'
s

EEEC AR
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CONNECTION DIAGRAM
(all packages)
Segment Qutputs
P R . N
\% 1 9 a b c d [}
S T S N A B
16 15 14 13 12 11 10
sCL45118
1 2 3 4 5 6 7

8
| R T T
B C LT BI LE D A Vgg

Add suffix for package:

C 16-pin Cerdip
D 16-pin Ceramic
E 16-pin Epoxy
F  16-pin Flat

H Chip

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
DC Supply Voltage Vpp-Vss 3to15 Vdc

Operating Temperature TA
C, D, F, H Device 55 to +125 ©OC
E Device 40to0 +85 ©C

- T T
i ]\ k ] ]‘ . ouTeuT
o5 4 TN L CURRENT
s ® t === 0uTPuT ORIVE —]
izg [N CURRENT
g T
1 AN [HAN ;
ggs " 1 T TN t
§‘i§ T ™ * .
£ix ., HIANAN
o3 | N 1 TN i omae (2891
§ E E Yl \ I‘lo. wvpp - 8V
255 on MR G
‘.“; Voo -qu{ oo+ 10Vig L Ny 10nmen (#39C)
- N \ |. 10K max 1 1299C1
) ) ) [y »
V0D DC SUPPLY VOLTAGE Vel mermemm
Vo OUTPUT DAIVE VOLTAGE (V)= — —

Typical P-Channel
Source Current Characteristics

The maximum continuous (worst case) derated
output drive current applies to a single output
with' all other outputs sourcing an equal amount of
current. Operation above the derating curve at a
given temperature is not recommended.
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APPLICATIONS INFORMATION
32-INPUT MULTIPLEXER

Output terminals of several SCL4512B devices

can be connected to a single data bus. One -

SCLA512B is selected by the 3-state Disable
control, and the remaining devices are disabled into

a high-impedance state, A 32-input multiplexer

INPUT ENPUT
Ay

Il

utilizing four SCL4512B data selectors and a single
INPUT INNUT

UL 21

ma Da N7 NEXIE&RIEI NTRO T
s .

—°

s O

xS 2 rinz 01RO

Sl

S A wtsariuzer w0

< . ped ¢

ourPutT

LOGIC FUNCTION GENERATORS

In addition to the standard application of
multiplexers in data conversion techniques, these
ircuits can aiso be "used in generating logic
functions, which in many cases can reduce system
package count.
A multiplexer is a multiple-position single-pole
switch. One set of inputs selects the position of the
h. The d set of inputs collects the input
data, which is transferred through the circuit to
one output. By using the binary select inputs and
the data inputs, the SCL45128B can generate any of
the 65,536 different functions of four variables.
Assume the four binary inputs are A, B, C, and
D, and that Z is the desired function, Using the

INPUT _VARIABLES

REQUIRED FUNCTIO!

+ TP ICCO0
P AP0

srrerreecr e
crxxzxCrrecle
DL N A Y

H e HIGH Lovel
L = LOW Level

204

select inputs as the first three variables, any
combination of A, B, and C will select a data input
{assuming the output is enabled). For each combi-
nation of A, B, and C, the required output, as a
function of the fourth variable D, can be HIGH or
LOW or the same as D or the inverse of D.
Therefore, the truth table may be examined and
each data input of the SCL45128B is connected to
Vpp. Vss, D, or D as required. In such fashion,
the function is generated

In the example shown, the first two outputs are
the inverse of D, so XO is connected to D. The
next two are HIGH, so X1 is connected to Vpp.
etc,

1’
)
7
JAAN

X3

c A X0 X1Xx2

s B
A —_




SCL4514B CMOS 4-T0-16 LINE
SCL45158 DECODERS WITH LATCH

¢ Strobed Input Latch

¢ Inhibit Control

¢ Selected Output Active High (SCL4514B) or
Active Low (SCL4515B)

DESCRIPTION

The SCL4514B and SCL4515B are two out-
put options of a 4to-16 Line Decoder with
Latched Inputs. The SCL4514B presents a logic
“1"" at the selected output, and the SCL45158B
presents a logic ‘0" at the selected output. The
latches hold the last.input data presented prior to
the Strobe transition from ‘1" to “0". Inhibit
allows all outputs to be placed at “0”
(SCL4514B), or “1" (SCL4515B), regardless of
the state of the Data or Strobe inputs.

Applications include code conversion, address
decoding, memory selection control, demultiplex-
ing, and readout decoding

TRUTH TABLE (Strobe = 1)

Data Inputs Selected Output
SCL45148B = Logic 1"
Inhibit | D C B A | SCL45158B = Logic ‘0"’
(o] 0 0 0O so
o 0O 0 0 1 S1
o 0 0 10 §2
o 0O 0 1 1 S3
o] o1 00 sS4
o] 0o 1 0 1 S5
o o1 10 S6
0 o 1 1 1 S7
4] 1 000 s8
] 10 0 1 S9
o 1010 s10
0 1 0 1 1 S11
(4] 1100 S12
[+] 11 0 1 S13
0 11 1 0 s14
0 11 1 1 S156
1 X X X X JAll Outputs
=0, SCLA45148
All Outputs
="1",SCLA45158
X = Don’t Care

CONNECTION DIAGRAM
(all packages)

Data
Inputs Outputs

P,
Vop D4 S10 S8 S1a  S12
INH D3 s11 S9 | S15 S13
Il A il Bl
24 2322 21 20 19 18 17 16 15 14 13

SCL4514B SCL4515B
1 2 3 4 5 6 7 8 9 101112

1 1 i
ST l D2 l S6 I SI4 I S]1 | SOT
D1 s7 SS S3 S2 Vgg
N-——
Data OQutputs
Inputs

Add suffix for package:
D 24-pin Ceramic
E 24-pin Epoxy
H Chip

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
VpD - Vss 3to 16  Vdc
Operating Temperature TA

DC Supply Voltage

D, H Device -65to +125 ©OC
E Device 40to +85 ©C
BLOCK DlAGRAM

M ===
sorD_OASCD
si—04aBZb

Vpp = Pin 24 Y [T D
Vgs = Pin 12 =
ss s:l»-:—CAeED
sare ABcD
ez s neiis
3 8 se|,©AecD
Dats 2 0—— 4016 ST Aascd
Laten ABE
Oate 3 0-2" c Decoder S8 —0ABCO
22 ° so—0ABTO
Dats 4 0—— s1of—o0ABCD
snﬁonséo
Strobe O— s1zro0R8co
s13oabco
su"—oiaco
sisf—o0ABCD

inhibit 23 ]
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SCL4516B

CMOS
BINARY UP/DOWN COUNTER

FEATURES

Internally Synchronous for High Speed
Asynchronous Preset Enable
Asynchronous Reset

Logic Edge-Clocked Design

6MHz Counting Rate @ 10Vdc

Carry Output for Cascading Stages

(2 X X X X 4

DESCRIPTION

The SCL4516B consists of a four-stage Up/
Down Counter with provisions for ‘‘look-ahead”
carry in both gounting modes. The inputs consist
of a single Clock, Carry-in (Clock Enable), Reset,
Up/Down, Preset Enable, and four individual Jam
signals, Four separate buffered Q signals and a
Carry-out signal are provided as outputs.

A high Preset Enabie signal allows information
or the Jam inputs to preset the counter to any
state asynchronously with the Clock. A high on the
Reset line resets all stages to the ‘‘zero’ state. The
counter is advanced one count at the positive
transition of the Clock when the Carry-in and
Preset Enable signals are low. Advancement is
inhibited when the Carry-in or Preset Enable
signals are high. The Carry-out signal is normally
high and goes low when the counter reaches its
maximum count in the Up mode or the minimum
count in the Down mode, provided the Carry-in
signal is low. The Carry-in signal in the low state
can thus be considered a ““Clock Enable.” The
Carry-in terminal must be connected to Vgg when
not in use,

The counter counts Up when the Up/Down
input is high, and Down when the Up/Down input
is low. Multiple packages can be connected in
either a parallel-clocking or a ripple-clocking ar-
rangement. Parallel clocking provides synchronous
control and hence. faster response from all counting
outputs. Ripple-clocking allows for longer clock
input rise and fall times.

This counter finds primary use in up/down and
differential counting and frequency synthesizer
applications, It is also useful in A/D and D/A
conversion and for magnitude and sign generation,

TRUTH TABLE

PRESE T
CARRY IN| UP/DOWN | ENABLE RESET| ACTION
1 X [ ) No Count
o 1 0 o Count Up
o o o o Count Down
X X 1 ) Preset
x x x 1 Reset

X = Don’t Care

CONNECTION DIAGRAM
(all packages)

Vpp CL @3 P3 P2 Q2 U/D R
N N I S I S

16 15 14 13 12 11 10 9
SCL4516B

1 2 3 4 5 6 7 3

I 11T 1 T 1T 1

PE Q4 P4 P1 CI! Q1 CO Vgg

Add suffix for package:

C 16-pin Cerdip
D 16-pin Ceramic
E 16-pin Epoxy
F  16-pin Flat

H Chip

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
DC Supply Voltage Vpp-Vss 3to15 Vdc

Operating Temperature Ta
C, D, F, H Device 55 to +1256 OC
E Device 40to +85 ©C

BLOCK DIAGRAM

To----rt Qb -<"6
50 - Carry in
90— 4R Q2 <N

1
10 O-— Up - Down i

150-~{Clo a3zp- —014
40— 1py
.zm_j” oalo2
130-—-{p3
30— J.N E;’:. -—07
S|
Voo P16
Vss Pn8
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_LOGIC DIAGRAM

"ol b
e P

TIMING DIAGRAM

HhhhhhRhhhRhhhhhhhhRl
L

. 1

T

1

1

™

?

T
II11]

-]

8 & 180 11 12 13 14 18 9 8 7 6 & 4 3 2 v o0 0
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SCL4518B

CMOS DUAL UP COUNTERS

SCL45208

FEATURES

4 Two Independent 4-8it C s CONNECTION DIAGRAM

€ Internally Synchronous for High Speed (all packages)

¢ Dual BCD (SCL4518B) and Dual Binary
(SCL4520B) Configurations : Vpp Rp Qzp Q28 Q18 Qo ENg CLKp

¢ Direct Reset | L1 | | L ] |

: Logic Edo-CIoc:-d Design 16 15 14 13 12 11 16 9
Trigger from either Edge of Clock Signal 451 45208

¢ Static Operation— DC to 5SMHz @ 10Vdc SCLas188  SCL

DESCRIPTION

The SCL4518B Dual BCD Counter and the
SCLA45208 Dual Binary Counter are constructed
with MOS P-channel and N-channel enhancement-
mode devices in a single monolithic structure. Each
consists of two identicai, independent, internally
synchronous 4-stage counters. The counter stages
are type-D flip-flops, with interchangeable Clock
and Enable lines for incrementing on either the
positive-going or negative-going transition as re-
quired when cascading multiple stages. Each
counter can be cleared by applying a high level on
the Reset line. In addition, the SCL4518B will
count out of all undefined states within two clock
periods. These complementary MOS up counters
find primary use in multistage synchronous or
ripple counting applications requiring low power
dissipation and/or high noise immunity.

1 2 3 4 5 6 7 8
| | T I | | | |
CLKAENA Qga @14 Q24 Q34 RA Vss

Add suffix for package:

C  16-pin Cerdip
D 16-pin Ceramic
E 16-pin Epoxy
F  16-pin Flat

H Chip

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
Vpp-Vss 3to15 Vdc

Operating Temperature Ta
C, D, F, H Device

DC Supply Voltage

55 to +126 ©C

E Devi 40to0 +86 ©C
TRUTH TABLE viee
CLOCK ENABLE RESET ACTION
— 1 [] Increment Counter
0 . 0 Increment Counter
—~— X 0 No Change
X — 0 _No Change
- 0 [\] No Change
1 —~— [ No Change BLOCK DIAGRAM
X X 1 Q0 thruQ3=0
X = Don't Care
cLock Qo l—o3
TIMING DIAGRAM ' Qqf—o4
7[ 89 j10]3#[12]13[1al 15|16} 1718 Cc
cuock — FLFLI'LT'I uu{s Qp L—o 5
s R Q3f—os
r— RESET
9 0 70 J
- i
“o Qg }—an
xiane
. I o c Qq $—eo 12
oy B M ENABLE Q2 o)
rlaidfe(sle]zie|vleinhahzlalislofv]2]3 4 Qg p—o1e
o,_nﬂmumﬂmm_rp ) n
o T TR wo |
,resre \1]
’ SCL4518 — Dual BCD
! SCL4520 — Dual Binary P €U

208



CMOS DUAL MONOSTABLE

ScLds2se MULTIVIBRATOR
FEATURES
¢ Two Independent Multivibrators on One Chip CONNECTION DIAGRAM
¢ Triggerabie from Leading- or Trailing-Edge {all packages)
Pulse
4 Retriggerable Vpp 2T12T2 2Cp2A 28 20 IT@
¢ Resettable , _ [ N R N S At
¢ Qsnd T Butfered Oiitputs Available 16 15 14 .13 12 11 10 9
¢ Wide Range of Output Pulse Widths SCL4528B

DESCRIPTION

The SCLA528B Dual Multivibrator provides
stable retriggerable/resettable one-shot operation
for any fixed-voltage timing application. Timing
for the circuit is controlled by an external resistor-
capacitor combination {Rx-Cyx). Adjustment of
these components permits generation of output
pulse widths from nanoseconds to minutes.
Leading-edge and trailing-edge Trigger inputs are
provided, and both positive-going and negative-
going pulses are available from complementary
outputs.

Timing pulses may be terminated at any time
by applying a low logic level to the Reset input

Cp.

FUNCTION TABLE

INPUTS _ |OUTPUTS
co|A|B|ala
L |x |x |L |H
X |H |x |L |H
X [x | |L |H
H t H |J1|1r
H L V|JLur

H = High Level (Steady State)
L = Low Level (Steady State)

1 = Transition, Low-to-High

4 = Transition, High-to-Low

X = Irrelevant (Inc. Transitions)
J 1= One High-Level Pulse

1J= One Low-Level Puise

1 2 3 4 5 6 7 8

1T 1T 1.1 T 115
1Ty 1T 1Cp 1A 18 10 Vss

Add suffix for package:
C 16-pin Cerdip
D 16-pin Ceramic
E 16-pin Epoxy
F 16-pin Flat
H Chip

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
DC Supply Voltage

Operating Temperature  Tp
C, D, F, H Device
E Device

65 to +126 ©°C
4010 +86 ©OC

BLOCK DIAGRAM
{one of two duvices)

Vpp-Vss 3to16 Vde

Cx
}e——2w—0 Voo
[
= )
T

A Y2
IN apf———0Q

B = -
IN |1 CDO —oq@Q
RESET

Ry and Cx are external components.
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SCL4543B
Preliminary

“BCD-TO-SEVEN SEGMENT
LATCH,/DECODER/DRIVER

FEATURES

€ Phase Input Signal Reproduced on Outputs tor
Liquid Crystal Display

@ Latched Storage of Input Code

¢ Blanking Input for Display Intensity
Modulation

€ Readout Blanking for |lllegal Input
Combinations

¢ Pin Compatible with CD4056A (with Pin 7
Tied to Vgg)

¢ Balanced Output Drive Current Specifications

DESCRIPTION

The SCL4543B BCD-to-7 Segment Latch/
Decoder/Driver is designed for use with liquid
crystal readouts and is constructed with comple-
mentary MOS (CMOS) enhancement-mode devices.
The circuit provides the functions of a 4-bit storage
latch and a 8421 BCD-to-seven segment decoder
and driver. The device has the capability to invert
the logic levels of the output combinations. The
Phase (Ph), Blanking (BIl), and Latch Disabte (LD)
inputs are used to reverse the truth-table phase,
blank the display, and store a BCD code, respec-
tively. For tiquid crystal readouts, a square wave is
applied to the Ph input of the circuit and the
electrically common backplane of the display. The
outputs of the circuit are connected directly to the
segments of the readout. For other types of
readouts, such as light-emitting diode (LED), in-
candescent, gas dischargs, and fluorescent read-
outs, connection diagrams are given on this data
sheet.

Applications include instrument (e.g., counter,

TRUTH TABLE

INPUTS OUTPUTS

W |8 ]| P

o
o
»
>

25 c de ! g|0Ouplay

Bisrs.

colvawaown-

Stonk
Slaax
Slans
Y
[N
Slank

coocoleo - ~|-=~0l- -0 =0
ccooloe«=lacaafena-lo
coooloo «=|snaje0--lo
ococooloce ~lo-oolo~o-lo
ocooleo ««lo~x-ocoo-|o
oooolod - =|o =~ ~{-=-0ofe

P [PPSR PSR ISR IR )
olo © 0 o]o 0 0 0le 0 0 ofc oo ol
olo © © o|c @ o 0|c 0 0 oo 0o ola
X[= = = w|s v« = sloooo|ocoa|x
x|- == -lcooo|e==-lcooox
x|~ «00l~-006|-=00of+=00lx
x|+ © = o]~ 0 =0|-0-0]-0-o|x
Jjooooloo--lo~=<o--0-lo

Irverse of Output | Ovsplay
Combunations s sbovel

X = Don't care
« Above Combinations
= For hguid crystsl resdouts, spply o Muse wave 10 Ph
For common cathode LED resdouts. select Ph = O
For common snode LED reedouts. select Ph = 1
** = Depends upon the BCD code previously sppled when LD = 1.

CONNECTION DIAGRAM

(all packages)
Vobp f 9 e d c b a
1 l L1 | L
16 15 14 13 12 11 10 9
SCL45438B
1 2 3 4 5 6 7 8
I 1 i 1 T ! 1
Llb ¢ 8 D A Ph Bl Vgg

Add suffix for package:

C 16-pin Cerdip
D 16-pin Ceramic
E 16-pin Epoxy
F  16pin Flat

H Chio

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
DC Supply Voltage Vpp-Vss 3to15 Vde

Operating Temperature Ta
C, D, F, H Device
E Device

65 t0 +126 ©C
-40to +85 ©C

DVM, etc.) display driver, computer/calcuiator
display driver, cockpit display driver, and various
cdock, watch, and timer uses.

BLOCK DIAGRAM

s O—— A o9 -
3o0—{8 L) SECRY.) "nu
20—{C cl—o " e
40— 0O 4t—0o0 12 o
eo—|en el—ora

70——J LU t—015 vpp=Pin16
|HLD ¢—=o014 Vss=Ping

DISPLAY

N SE R

o 1




’ CMOS 4-BIT
SCL45818 ARITHMETIC LOGIC UNIT

FEATURES
4 Function and Pinout Equivalent to 74181 CONNECTION DIAGRAM
¢ Provides 16 Logic F ions and 16 Arithmetic (all packages)
Functions ) INPUTS OUTPUTS
¢ Comparator Function N el P
@ Positive or Negative Logic Vop A1 By A By AgB3 G ChigP A=BF3
4 Full Look-Ahead for High-Speed Operations on [ N I N (N T N I |
Long Words 24 2322 21 20 19 18 17 16 15 14 13
SCL4581B
DESCRIPTION 1 2 3 4 5 6 7 8 9 1011 i2
The SCL4581B is a CMOS 4-Bit Arithmetic 17T 1T 7 T 1T 7T T
Logic Unit (ALU) capable of providing 16 func- BO AQ S3 52 S1 SO ChMC FO F1 F2Vgg
tions of two Boolean variables and 16 binary INPUTS OUTPUTS
arithmetic operations on two 4-bit words. The level
of the Mode Control input determines whether the Add suffix for package:
output function is logic or arithmetic. The desired i .
logic function is selected by applying the appro- D 24-pin Ceramic
priate binary word to the Select inputs (SO thru E 24-pin Epoxy
S3) with the Mode Control input high, while the H Chip

desired arithmetic operation is selected by applying
a low voltage to the Mode Control input, the
required level to Carry in, and the appropriate RECOMMENDED OPERATING CONDITIONS
word to the Select inputs. The Word inputs and For maximum reliability:

Function outputs can be operated with either DC Supply Voltage Vpp-Vss 3to15 Vdc
active-high or active-low data.

Carry propegate (P) and Carry generate {G) Operating Temperature Ta

. i K + o
outputs sre provided to allow a full look-ahead g';efi’::'ce 5_450'?0 lgg o((:;
carry scheme for fast simultaneous carry genera-
tion for the four bits in the package. Fast
arithmetic operations on long words are obtainable
by using .the SCL4582B as a second-order look-
ahead block. An inverted Ripple-Carry input {Cp)
and a Ripple-Carry output {Cp44) are included for
ripple-through operation. BLOCK DIAGRAM
30—
funcvon | g0
Select
1nputs | 50-
6
SO S152 53
ALU SIGNAL DESIGNATIONS [ 20-d a0 ;oLos
Designation Pin Nos. Function W;’“ 230-qaAr £11-010| output
A3, A2, A1_AD |19, 21, 23,2] Word A Inputs e f’:z:; Funcuion
B3, B2, B1, BO |18, 20, 22, 1| _Word B Inputs 1080 | comparn
Function-Select wora | 2201 27 8[7° " outpur
83,582,81,80 |3,4 5,6 tnputs % )rood ez Arpole
" Cp 7 Inv. Carry Input I A IR Wi
mMC 8 Mod:n?’:r‘nrol Cerry 1n 70— ¢,y oLonl oo
Ahesd
F3, F2, F1, FO |13, 11, 10, 8] Function Outputs 3 Conmer BOTIMC e
A=B' 14 Comparator Output
Carry Propagate
P 15 Output
Cnia 16 Inv. Carry Output "o onae
: Cerry Generate )
G 17 Output
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ALU FUNCTION

GENERATION

The SCL4581B can be used with the signat designations of either Figure 1 or Figure 2.

The logic functions and arithmetic operations obtained with signal designations as in Figure
1 are given in Table 1; those obtained with the' signal designatiops of Figure 2 are given in

Table 2.
3 o————-] 3 ’
Function
Seiect a0 4
tnputs 5 L]
6 6
Voo * Pin24 1
N 50515253 Vss = Pin 12 S0S15283
2
a0 . Fo[—o39 o—140 Fo—o09
_ 23 0—dAa1 N . 2{3 o—1A1
Word A 21 a2 F1p—o010 { output 216 a2 F 1 p—010
F Function
19 0—dA3 Faf——ou jrunc 19 0—]a3 F2p—011
' 0—qao Fal—o13 1 o—=igo F3pl—o13
2
Word B 2 o—qm A g}—o014 comparison Output 22 oot A=B 14
20 ez €y a}——016 R ipple Carry Output 20 82- Cnral—mo18
18 0—d83 I " 18 0—483 o "
Corry in 70—4C,y ¢ Look Aneed 7 0—dCn
3 015 Casry Qutputs » 015
Mode Contro! 8 0——{MC 8 O—qMC
FIGURE 1 FIGURE 2
{Use with Table 1 for Positive logic, {Uss with Table 2 for positive logic,
with Table 2 for negative logic) with Table 1 for negative logic)

TABLE 2

TABLE 1
ACTIVE-LOW DATA ACTIVE HIGH DATA
SELECTION e MC - L. ARITHMETIC OPERATIONS SELECTION [ e Th WC = L ARITMMETIC OPERATIONS
Logic Ca<L -H LOGIC TaeH Tact
[s 82 51 80 L ncrions) tno corry) t-::m) 8352 81 9| pwcrions tns swrvy} twith ey}
L L U LF-& ¥ <AMINUS 1 F-A L4 L L{FeX E=A F=APLUSY
L L L H|P-XE F = ABMINUS § F-A8 L L L HF-KTR [F= A28 F=(A+B8IPLUS
L LN LIF=K+B |F=aBMINUSY F Al L L N L|F-X8 F=A+T F=(A+BIPLUSY
L L H H[Fe1 £ = MINUS 1 {2's COWP) | F « ZERO L L H MIF=0 F = MINUS 1 (2's COMPL)| F » 2ERC
L H L LIF-EFB |F=aPLUSIA+D) FeapLUsiA+BIPLUST (L # L L]¢-AB F e APLUSAT F=APLUS ABPLUS 1
L H L HIF-B F=ABPLUS (A +B) F-ABPLUS(A+BIPLUSI||L W L H[F-B F=(A+8) PLUS AT Fe(A+BIPLUS ABPLUS
L M H L|F-A®B |F=AMINUSBMINUS T|F - AMINUS 8 L H K L|F-AQ®B [F=~AMNUSBMINUS! |F=AMINUSE
L HH Hlg-AtE |Fea+B F=(A+B)PLUS 1 L H H H[F<aT F = ABMINUS 1 F-A¥
H L L L[F-X8 F=APLUS (A +8) F-APLUS(A+BIPLUST [[H L L L(F=E+B ([FeAPLUSAB F=APLUS AB PLUS 1
H L L H{F-a@®B{FeaPLUSB F=APLUSBPLUS | H L L H[F-aA @8 |F-aruse FeAPLUSBPALUS
H L H LIF-8 F=AFPLUS (A +B) F-aBPLUsiA+BIPLUST|[H L W L[F<B 7! F={A+BPLUSAB F=(A+B) PLUS ABPLUS
H L' H H[F=A+8 |F=(A+m) F=(A+B)PLUSY H L H HIE<AB™ ""]F=ABMINUS ' F=AB
H M L t|F=0 F-APLUSA® F= APLUS APLUS | H H L L|F=7 * " |F=APLUSA® F=APLUSAPLUS
H W L-H(F=AB F=ABPLUS A F=ABPLUSAPLUS t H M oL H[F-A+E  [FetA+B)PLUSA F=(A+BIPLUSAPLUS T
H H H L|F=AB F=AFPLUS A F=ABPLUSAPLUS | H H H L|F=A+B F=(A+B)PLUSA F=(A+B)PLUSAPLUS 1
H H H H|[F=A F-A F=APLUS 1 M WK RH[ExA T [F-AMINUSY F=A
*Each bit is shifted 10 the next more signiticant position.
When the device is in the subtract -mode- Oats 1'c 1 €y o] Magnituce
{LHHL), comparison of two 4-bit words present at e o S
the A and.B inputs is provided using the A=B A:.T.:'r L n A<B
output. It assumes a high-level state when indi- High :_1 : :::
cating equality. Also, when the ALU -is in the - T acs
subtract mode the Cp+4 output can be used to Actve | R L Acs
indicate reiative magnitude as shown in this table: Lom ] :. : :;:
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8080A/8080A-1/8080A-2
8-BIT N-CHANNEL MICROPROCESSOR

m TTL Drive Capability . :ws-Bit Sltack P'ointer and St'ackR 4
_q. — 9 : anipulation Instructions for Rapi
- %;‘;g 1:1.3 us, —2:1.5 us) Instruction Switching of the Program Environment
. . m Decimal, Binary, and Double Precision

[ gg:verful Problem Solving Instruction Arithmetic

= 6 General Purpose Registers and an a Ability to Provide Priority Vectored
Accumulator l5n1t efg{P‘S ly Add d IO P

= 16-Bit Program Counter for Directly » 512 Directly ressed /O Ports
Addressing up to 64K Bytes of = Available in EXPRESS
Memory - Standard Temperature Range

The Intel® 8080A is a complete 8-bit parallel central processing unit (CPU). It is fabricated on a single LSI chip using
Intel's n-channel silicon gate MOS process. This offers the user a high performance solution to control and processing
applications.

The BOBOA contains 6 8-bit general purpose working registers and an accumulator. The 6 general purpose registers may be
addressed individually or in pairs providing both single and doubte precision operators. Arithmetic and logical instructions
set or reset 4 testable flags. A fifth flag provides decimal arithmetic operation.

The 8080A has an external stack feature wherein any portion of memory may be used as a last in/first out stack to
store/retrieve the contents of the accumulator, flags, program counter, and all of the 6 general purpose registers. The 16-bit
stack pointer controls the addressing of this external stack. This stack gives the 8080A the ability to easily handle multiple
level priority interrupts by rapidly storing and restoring processor status. It also provides almost unlimited subroutine
nesting.

This microprocessor has been designed to simplify systems design. Separate 16-line address and 8-line bidirectional data
busses are used to facilitate easy interface to memory and 1/O. Signals to control the interface to memory and /O are
provided directly by the 8080A. Ultimate control of the address and data busses resides with the HOLD signal. It provides
the ability to suspend processor operation and force the address and data busses into a highimpedance state. This permits
OR-tying these busses with other controlling devices for (DMA) direct memory access or multi-processor operation.

NOTE:
The 8080A is functionally and eiectrically compatible with the Intel® 8080.

0. u,
mOmECTIONAL
DATA Bus \J/
Ao ::‘ f 40 —0 Ay,
e @ o] ] e
e o 0, O3 38 —=0 Ay
reRnaL OA14 oUS ] NTEARAC DATA Bus D; P Y 37 f—=0 A,
1f ks Dg O=—]5 % —=0 Ay
TR T o, H s BI04
ALGISTER ] mTeLExER 0, o7 34 [0 Ay
= s | o
Ll 0, °: : s s A
5 v - o, © 9 32 —=0 A
= ";‘ - ":‘ = D, © 10 B80B0A FT) -
oecooen B neG neg -5V 0:1 u 30 f—e0 A,
vaCume é wtc | neG ! " RESET O— 12 29 |—=0 A;
) H stacksomren " HOLD O—=113 o
T — INT O—=1 14 270 A,
| PAOGAAN COUNTER o7 o——ed 15 26 —0 A,
WCREwENTERIDECAEMENT LR
apecarueren | INTE 0=—] 16 25 —=0 Ay
o8N oe—] 17 2 |—eo0 waAIT
el WR O=~—] 18 23 f~—o0 reaDY
contaaL SYNC O=—T] 19 22 02
i [ v o—® il el
swees ] o Ly DATA B MTERMIT WOLD  wart
i Lmine_conTaoc ‘conTmo. conmos contmow svme cuocus]
— dwo
M omm mre wr wowowocomarr | svme 1z meser
acx aov A
A00RE WA
Figure 1. Block Diagram Figure 2. Pin Configuration
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8080A/8080A-1/8080A-2

Table 1. Pin Description

Symbol

Type

Name and Function

As.Ap

Address Bus: The address bus provides the address to memory (up to 64K 8-bit words) or denotes the /O
device number for up to 256 input and 256 output devices. Ag is the least significant address bit.

D7-Do

/0

Data Bus: The data bus provides bi-directional communication betweeen the CPU. memory, and /O
devices for instructions and data transfers. Also, during the first clock cycle of each machine cycle, the
8080A outputs a status word on the data bus that describes the current machine cycle. Dy is the least
significant bit.

SYNC

Synchronizing Signal: The SYNC pin provides a signal to indicate the beginning of each machine cycle.

DBIN

Data Bus In: The DBIN signal indicates to external circuits that the data bus is in the input mode. This
signal should be used to enable the gating of data onto the 8080A data bus from memory or I/O.

READY

Ready: The READY signal indicates to the 8080A that valid memory or input data is avaitable on the 8080A *
data bus. This signal is used to synchronize the CPU with slower memory or I/O devices. If after sending
an address out the 8080A does not receive a READY input, the 8080A will enter a WAIT state for as long as
the READY line is low. READY can also be used to single step the CPU.

WAIT

Wait: The WAIT signal acknowledges that the CPU is in a WAIT state.

WR

Write: The WR signal is used for memory WRITE or /0 output control. The data on the data bus is stable
while the WR signal is active low (WR = 0).

HOLD

Hold: The HOLD signal requests the CPU to enter the HOLD state. The HOLD state atlows an external

device to gain control of the 8080A address and data bus as soon as the 8080A has compieted its use of

these busses for the current machine cycle. It is recognized under the following conditions:

e the CPU is in the HALT state.

* the CPU is in the T2 or TW state and the READY signal is active. As a result of entering the HOLD state
the CPU ADDRESS BUS (A;5-Ag) and DATA BUS (D;-Dyp) will be in their high impedance state. The CPU
acknowledges its state with the HOLD ACKNOWLEDGE (HLDA) pin.

HLDA

Hold Acl(nowledge: The HLDA signal appears in response to the HOLD signal and indicates that the data
and address bus will go to the high impedance state. The HLDA signal begins at:

e T3 tor READ memory or input.

* The Clock Period following T3 for WRITE memory or OUTPUT operation.

in either case, the HLDA signal appears after the rising edge of 2.

INTE

Interrupt Enable: Indicates the content of the internal interrupt enable flip/flop. This flip/flop may be set
or reset by the Enable and Disable Interrupt instructions and inhibits interrupts from being accepted by
the CPU when it is reset. It is autc ically reset (di ing further interrupts) at time T1 of the instruction
fetch cycle (M1) when an interrupt is accepted and is also reset by the RESET signal.

INT

Interrupt Request: The CPU recognizes an interrupt request on this line at the end of the current
instruction or while halted. If the CPU is in the HOLD state or if the Interrupt Enable flip/flop is reset it will
not honor the request.

RESET'

Reset: White the RESETsignal is activated, the content of the program counter is cleared. After RESET,
the program will start at tocation 0 in memory. The INTE and HLDA flip/flops are also reset. Note that the
flags, accumulator, stack pointer, and registers are not cleared.

Ground: Reference.

Power: +12 +5% Volts.

Power: +5 =5% Volts.

Power: -5 *5% Volts.

&1, b2

Clock Phases: 2 externally supplied clock phases. (non TTL compatible)
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8080A/8080A-1/8080A-2

INSTRUCTION SET

The accumulator group instructions include arithmetic and
logical operators with direct, indirect, and immediate ad-
dressing miodes.

Move, load, and store instruction groups provide the ability
to move either 8 or 16 bits of data between memory, the
six working registers and the accumulator using direct, in-
direct, and immediate addressing modes.

The ability to branch to different portions of the program
is provided with jump, jump conditional, and computed
jumps. Also the ability to call to and return from sub-
routines is provided both conditionally and unconditionally.
The RESTART (or single byte call instruction) is useful for
interrupt vector operation.

Double precision operators such as stack manipulation and
double add instructions extend both the arithmetic and
interrupt handling capability of the 8080A. The ability to

Data and Instruction Formats

increment and decrement memory, the six general registers
and the accumulator is provided as well as extended incre
ment and decrement instructions to operate on the register
pairs and stack pointer Further capability is provided by
the ability to rotate the accumulator left or right through
or around the carry bit

Input and output may be accomplished using memory ad-
dresses as |/0 ports or the directly addressed 1/0 provided
for in the 8080A instruction set.

The following special instruction group completes the 8080A
instruction set: the NOP instruction, HALT to stop pro-
cessc: execution and the DAA instructions provide decimal
arithmetic capability. STC allows the carry flag to be di
rectly set, and the CMC instruction allows it to be comple:
mented. CMA complements the contents of the accumulator
and XCHG exchanges the contents of two 16-bit register
pairs directly.

Data in the 8080A is stored in the form of 8-bit binary integers. All data transfers to the system data bus wil! he in the

same format.

[D; Dg Ds D4 D3 Dy D; Dg|

DATA WORD

The program instructions may be one, two, or three bytes in length. Multiple byte instructions must he stored
in successive words in program memory. The instruction formats then depend on the particular operation

executed.

One Byte Instructions

[D; Dg Ds D4 D3 D; Dy Dy

OP CQDE

Two Byte Instructions
ID7 Dg Ds D4 D3 Dy Dy Do] OP CODE
ID-, Dg Ds D4 D3 Dy Dy Do] OPERAND

Three Byte Instructions

D; Dg Ds D4 D3 Dy Dy Do | OP CODE

D; Dg Dg D4 D3 Dy Dy Dg | LOW ADDRESS OR OPERAND 1
D; Dg Ds D4 D3 Dy Dy Do | HIGH ADDRESS OR OPERAND 2

TYPICAL INSTRUCTIONS

Register to register, memory reter-
ence, arithmetic or logical, rotate.
return, push, pop, enable or disable
Interrupt instructions

Immediate mode or 1/0 instructions

Jump, call or direct load and store
instructions

For the 8080A a logic “1" is defined as a high level and a logic “‘0” is defined as a low level.
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Table 2. Instruction Set Summary

T Clock Clock
Instruction Code | 1] Operations Cycles Instruction Code (1] Operations Cycles
Mnemonic| Dy Dg D5 Dy D3 D, Dy Do Description 12} Mnemonic|D; Dg Ds D4 D3 D2 Dy Dg Description 12)
MOVE, LOAD, AND STORE JPO 111 0 0 0 1 0 |Jumpon parityodd 10
MOVrir2 |0 1 O D D S S S |Moveregister toregister| $ PCHL 11101 0 0 1 |H&Ltoprogram 5
MOVMr {0 1 1 1 0 S S S |Moveregister to counter
memory 7 CALL
MOV M 0 1 D DD 1 1 0 |Movememorytoregis- CALL 1 10 0 1t 1 0 1 |Callunconditional 17
ter 7 cc 110 1 1 1 0 0 (Caloncarry 117
Mvir 0 0 DD O t 1 0 Moveimmediate regis- CNC 1 101 0 1 0 0 |Callonnocarry 17
ter 7 cz 1100 1 1 0 0 |Callonzero 117
MVIM 0 0 1 1 0 1 t 0 |Moveimmediate CNZ 1 1t 00 0 1 0 O Callonnozero 117
memory 10 CP 1 1 1 1 0 1 0 O |Callonpositive 1117
LxiB 0 0 0 0 0 0 0 1 |Loadimmediate register| 10 CcM 11 1t 1 1 1t 0 0 |Calonminus 1n7
PairB&C CPE 1 1 1 0 1 1 0 0 |Callonparityeven 1n7
Lo 0 G 0 1 0 0 0 1 |Loadimmediate register| 10 CPO 1 1 1 0 0 1 0 0 |Callionparityodd 117
PairD&E RETURN .
LXIH 0 0 1 0 0 0 0 1 |Loadimmediate register| 10 RET 1 1 00 1t 0 0 1|Retun 10
PairH& L RC 1 1 0 1 1 0 0 O |Returnoncarry 511
STAX B 0 0 0 0 0 0 1 0 |StoreA indirect 7 RNC 11 01 0 0 0 0 |Retumnon nocarry 511
STAX D 0 0 0 1 0 0 1 0O StoreAindirect 7 RZ 11 00 1t 0 0 O |Returnonzero 51
LDAX B 0 00 0 1t 0 1 0 |LoadAindirect 7 RNZ 1 10 0 0 0 0 O |Retunonnozero 511
LDAX D 0 0 0 1 1 0 1 0 LoadAindirect 7 RP 1 1 1 1 0 0 0 O |Returnon positive 511
STA 0 0 1 1 0 0 1 O StoreAdirect 13 RM 1 1 1 1 1 0 0 0 |Returnonminus 5
LDA 0 0 1 1 1 0 1 0 LoadAdirect 13 RPE 1t 1 0 1 0 O O]Returnon parityeven 511
SHLD 0 01 0 0 0 1 O )StoreH&Ldirect 16 RPQ 1 1 1 0 0 0 0 0] Returnon parity odd S11
LHLD 0 0t 01 0 t 0|LoadH&L direct 16 RESTART -
XCHG 11 1 0 1 0 1 1 (ExchangeD&E H&L 4 RST 1 1 A A A 1 1 1]|Restar 11
Registers INCREMENT AND DE!
STACK OPS INR T 0 0 DD D 1 0 O]fincrementregister 5
PUSH B 11 0 0 0 1 0 1 |PushregisterPairB& 11 OCRr 0 0 D DD 1 0 1|Decrementregister -
C on stack INR M 00 1 1 0 1 0 0|Incrementmemory 10
PUSHD 1 1.0 1 0 1 0 1 |PushregisterPairD& 11 DCRM 0011 0 1 0 1[Decrementmemory 10
E on stack INXB 00000 O t 1]incrementB&C 5
PUSHH 1 1t 1 0 0 1t 0 1 |Pushregister PairH& 1 registers
L on stack INXD 0 00 1 00 1 1]incrementD&E 5
PUSH 1 1 1 1 0 1 0 1 |PushAandFlags 1" registers
PSW on stack INX H 0 0 1 00 0 1 1 |incrementH&L 5
POPB 1 1 0 0 0 0 0 1 |PopregisterPairBé& 10 registers
C off stack DCX B 0000 1 0 1 1]|DecrementB&C 5
POP D 1 1.0 1 0 0 0 1 |PopregisterPairD& 10 DCXD 0 001 10 1 1|DecrementD&E 5
E off stack DCX H 00 1 01 0 1 1|D H&L 5
POP H 11 1 0 0 0 0 1 |Popregister PairH& 10 ADD
L off stack ADD r 1 0 0 0 0 S S S |AddregistertoA 4
POPPSW (1 1 1 1 0 0 0 1 |PopAandFlags 10 ADCr 1 000 1 S S S|AddregistertoA 4
off stack with carry
XTHL t 1 1 0 0 0 1 1[Exchangetopof 18 ADDM 1 000 0 1 1 0|AddmemorytoA 7
stack, H& L ADCM 1000 1t 1 0 | Add memory to A 7
SPHL 11 1 1 1 0 0 1|H&Ltostack pointer 5 with carry
L sp 0 01 1 0 0 0 1|Loadimmediate stack 10 ADI 4 1 0 0 0 1 1 0]|AddimmediatetoA 7
pointer ACH 1100 1 0 | Add immediate to A 7
INX SP 00 0 1 1 |Increment stack pointer 5 with carry
DCX SP 00 101 Decrement stack 5 DAD B 0 000 1 0 0 1|AddB&CtoHAL 10
pointer DAD D 0 001 100 1|AMD&EtoH&L 10
JUMP DADH 00t O 100 1/AddH&LtoHA&L 10
JMP 1106 0 0 0 1t 1]|Jumpunconditional 10 DADSP " |0 0 1 1 1 0 O 1 |Addstack pointer to 10
JC 110 1 1 0 1 0]Jumponcarry 10 H&L
JNC 110 1 0.0 1 0]dJumponnocarry 10
Jz 1100 1 0 1 0|Jumponzero - 10
JNZ 1 1 0 0 0 0 1 O]|Jumpon nozero 10
JP 1 1 1 1 0 0 1 0]Jumpon positive 10
JM 1 1 1 1 1 0 1 0]Jumponminus 10
JPE 1 1 1 0 1 0 1t 0]Jumpon parityeven 10
AFN-00735C
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Yy of (Cont.)
T Clock
Instruction Code [1) Operstions [Cycles Instruction Code (1] Operations Cycles
Mnemonic | Oy Dg Ds D4 D3 D2 Dy Do Description [2) Mnemonic D; Dg Dg D¢ D3 D2 D¢ D Description 12}
SUBTRACT ROTATE {
suBr 1 0 01 0 S S S |Subtract register 4 ALC 10 0 0 0 0 1 1 1 |RotateAleft 4
from A RRC |00 000 1 1 1 t|RotateAright 4
sBBr 1 0 0 1 1 S S S |Subtract register trom 4 RAL .0 0 0 1 0 1 1 1 |RotateA left through 4
Awith borrow : carry
sUBM 1.0 0 1 0 1 1 Q |Subtract memory 7 RAR ¢ 0 0 1 1 1 1 1 |RotateA rightthrough 4
from A - L carry
SBBM |1 0 0 1 1 1 1 0 |Subtractmemoryfrom | 7 SPECIALS|
Awith borrow CMA 100 1 0 t 1 t 1 [ComplementA 4
sul 1 10 1 0 1 1 O |Subtractimmediate 7 STC 0 0 1 1 0 1 1 1 |Setcarry 4
from A CMC 0 0 1 1 1 t 1 1 |Complementcarry 4
SBI 1 1 0 1 1 1 1 0 |Subtractimmediate 7 DAA 0 0 1 0 0 1 1 1 |DecimaladjustA 4
from A with borrow INPUT/OUTPUT
LOGICAL IN 1+ 0 1 1 0 t 1 [input 10
ANA ¢ 10 1 0 0 S S S |Andregister with A 4 ouT t 1.0 1 0 1 1 |Output 10
XRA 101 0 1 $ S S |Exclusive Or register 4 CONTROL |
with A El 1 1t 1 1 0 1 1 [Enableinterrupts 4
ORATr 1.0 1 1 0 S S S |Orregister with A 4 o]} 11 1 1 0 0 1 1 |DisableInterrupt 4
CMP r 1 0 1 1 1 S8 S S |Compareregister withAl 4 NOP 0 0 0 0 0 0 0 0 |No-operation 4
ANAM 1 01 0 0 1 1t 0 |AndmemorywithA 7 HUT 01 1 1 0 t 1 0 Halt 7
XRAM 101 0 1 1 1 0 |ExclusiveOr memory 7
with A
ORAM 101 1 0 t 1 O |OrmemorywithA 7
CMP M 1 1 1 1 1 0 |Compare memory with
A 7
ANI 11 1 0 0 1 1 O |Andimmediate with A 7
XRI 11 1 0 1 1 1 0 |Exclusive Orimmediate 7
with A
ORI 1 1 1 1 0 1 1 0 |Orimmediate with A 7
(o] 111 1 1 1 1 0 |Compareimmediate 7
with A 1
NOTES:
1. DDD or $8S: B=000, C=001, D=010, E=011, H=100, L=101, Memory=110, A=111.
cycles on flags.

2. Two possible cycle times (6/12) indicate in;

Al

pyright Cintel Cor

1977
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8085AH/8085AH-2/8085AH-1
8-BIT HMOS MICROPROCESSORS

s Single +5V Power Supply with 10% L]
Voltage Margins

s 3 MHz, 5 MHz and 6 MHz Selections
Available -

= 20% Lower Power Consumption than
8085A for 3 MHz and 5 MHz

On-Chip System Controller; Advanced
Cycle Status Information Available for
Large System Control

Four Vectored Interrupt Inputs (One is
Non-Maskable) Plus an
8080A-Compatible Interrupt

s Serial In/Serial Out Port

s 1.3 us Instruction Cycle (8085AH); 0.8 .
us (8085AH-2); 0.67 us (8085AH-1)

= 100% Compatible with 8085A .
= 100% Software Compatible with 8080A

s On-Chip Clock Generator (with
External Crystal, LC or RC Network)

Decimal, Binary and Double Precision
Arithmetic

Direct Addressing Capability to 64K
Bytes of Memory

s Available in EXPRESS

- Standard Temperature Range
- Extended Temperature Range

The Intel™ 8085AH is a complete 8 bit parallel Central Processing Unit (CPU) implemented in N-channel,
depletion load, silicon gate technology (HMOS). its instruction set is 100% software compatible with the 8080A
microprocessor, and it is designed to improve the present 8080A's performance by higher system speed. Its
high level of system integration allows a minimum system of three IC's [8085AH (CPU), 8156H (RAM/IO) and
8355/8755A (ROM/PROM/I0)] while maintaining total system expandability. The 8085AH-2 and 8085AH-1 are
faster versions of the 8085AH.

The 8085AH incorporates all of the features that the 8224 (clock generator) and 8228 (system controller)
provided for the 8080A, thereby offering a high level of system integration.

The 8085AH uses a multiplexed data bus. The address is split between the 8 bit address bus and the 8 bit data
bus. The on-chip address latches of 8155H/8156H/8355/8755A memory products allow a direct interface with

the 8085AH.
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Figure 2. 8085AH Pin

Figure 1. 8085AH CPU Functional Block Diagram Configuration
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Table 1.

Pin Description

Symbol

Type

Name and Function

Symbol

Type

Name and Function

Ag-Ai1s

Addr-ss Bus: The most significant
8 bits of the memory address or the
8 bits of the /O address, 3-stated
during Hold and Halt modes and
during RESET

READY

ADg—7

1o

Muitipiexed Address/Dats Bus:
Lower 8 bits of the memory address
{or 1/O address) appear on the bus
during the first clock cycle (T state)
of amachine cycle. It then becomes
the data bus during the second and
third clock cycles

Ready: If READY is high during a
read or write cycle, it indicates that
the memory or peripheral is ready to
send or receive data. If READY is
fow, the cpu will wait an integral
number of clock cycles for READY
to go high before completing the
read or write cycle. READY must
conform to specified setup and hoid
times.

HOLD

ALE

Address Latch Enable: It occurs
during the first clock state of a ma-
chine cycle and enables the address
to get latghed into the on-chip latch
of periphvals The falling edge of
ALE is set to guarantee setup and
hold times for the address informa-
tion. The falling edge of ALE can
also be used to strobe the status
information. ALE s never 3% .ted.

Sg.S1.and I0/M

Machine Cycle Status:

I0/M S, Sg Status

0 0 1 Memory write
Memory read
1O write
i7O read
Opcode fetch
QOpcode fetch
Interrupt
Acknowledge
: 0 0 Hatt
. X X Hold
. X X Reset
* = 3-state (high /mpedance)
X = unspecified

[ Y
[
[ T~

S, can be used as an advanced R/W
status. I0/M, Sy and S; become
vahd at the beginning of a machine
cycie and remain stable throughout
the cycle The falling edge of ALE
may be used to latch the state of
these lines.

Read Control: A low level on RD
indicates the selected memory or
1/Q device is to be read and that the
Data Bus is available for the data
transfer, 3-stated during Hotd and
Hait modes and during RESET

Write Control: A low ievel on WR
indicates the data on the Data Bus is
to be written into the selected
memory or I/0 location. Data is set
up at the trailing edge of WR. 3-
stated during Hold and Halt moces
and during RESET

Hold: indicates that another master
1s requesting the use of the address
and data buses The cpu. upon
receiving the hold request, will
rehnquish the use of the bus as
soon as the completion of the cur-
rent bus transfer Internal process-
ing can continue. The processor
can regamn the bus only after the
HOLD 1s removed. When the HOLD
1s acknowledged. the Address.
Data RD. WR, and I0/M lines are
3-stated

HLDA

Hold Acknowledge: Indicates that
the cpu has received the HOLD re-
quest and that it will relinquish the
bus in the next clock cycle HLDA
goes low after the Hold request Is
removed. The cpu takes the bus one
half clock cycte after HLDA goes
low.

INTR

interrupt Request: Is used as a
general purpose interrupt It is
sampled only during the next to the
last clock cycle of an instruction
and during Hold and Halt states If it
is active, the Program Counter (PC)
will be inhibited from incrementing
and an INTA will be issued. During
this cycte a RESTART or CALL in-
struction can be inserted to jump to
the interrupt service routine. The
INTR is enabled and disabled by
software. It I1s disabled by Reset and
immediately after an interrupt is ac-
cepted

Interrupt Acknowledge: Is used in-
stead of (and has the same timing
as) RD during the Instruction cycle
after an INTR is accepted. It can be
used to activate an 8259A Interrupt
chip or some other interrupt port.

RST 5.5
RST 6.5
RST 75

Restart Interrupts: These three in-
puts have the same timing as INTR
except they cause an internal
RESTART to be automaticaily
inserted.

The priority of these interrupts s
ordered as shown in Table 2. These
interrupts have a higher priority
than INTR. In addition, they may be |
individually masked out using the
SiM instruction.
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Table 1. Pin Description (Continued)

Symbo! Type Name and Function Symbol Type Name and Function
TRAP | Trap: Trap interrupt is a non- RESET OUT o Heset Out: Reset Outindicates cpu
maskable RESTART interrupt. It is 1s being reset. Can be used
recognized at the same time as as a system reset. The signal is
INTR or RST 5:5-7.5‘ It is unaffected synchronized to the processor
by any mask or Interrupt Enable. it clock and lasts an integral number
has the highest priority of any inter- of clock periods.
rupt. (See Table 2.) Xy, Xz [ X, and X»: Are connected to a
E! IN i Reset In: Sets the Program crystal. LC, or RC network to drive
Counter to zero and resets the Inter- the internal.c'~ck generator. X, can
rupt Enabile and HLDA flip-flops. also be an¢....rnal clock input from
The data and address buses and the a logic gate. The input frequency is
control lines are 3-stated during divided by 2 to give the processor's
RESET and because of the asyn- internal operating frequency.
chronous r:aturel of RESET, the pro- CLK | Clock: Clock output for use as a sys-
cessor's internal registers and flags tem clock. The period of CLK is
may be altered by RESET with un- twice the X;. X, input period
predictable results. RESET TN is a 172 :
Schmitt-triggered input, allowing SID | Serial Input Data Line: The data on
connection to an R-C network for this line is loaded into accumulator
power-on RESET delay (see Figure bit 7 whenever a RIM instruction is
3). Upon power-up, RESET IN must _ executed.
remain low for at least 10 ms after SOD lo) Serial Output Data Line: The out-
minimum Vcc has been reached. put SOD is set or reset as specified
For proper reset operation after the by the SIM instruction.
power-up duration, RESET IN v " ; "
should be kept low a minimum of cc Power: +5 voit supply.
three clock periods. The CPU is held Vss Ground: Reference.
in the reset condition as long as
RESET IN is applied.
Table 2. Interrupt Priority, Restart Address, and Sensitivity
Address Branched To (1)
.Name Priority When Interrupt Occurs Type Trigger
TRAP 1 24H Rising edge AND high level until sampled.
RST 75 3CH Rising edge ilatched .
RST 6.5 3 34H High level until sampled.
RST 5.5 4 2CH High level until sampled.
INTR 5 See Note 12, High level until sampled.
NOTES:

1. The processor pushes the PC on the stack before b hing to the indi dd: 5 N
2. The add b hed to d ds on the instruction provided to the cpu when the interrupt is acknowledged.
RESET IN
L} ‘} c
! ! TYPICAL POWER-ON RESET AC VALUES"
Vec O AN —d } Ry = 75K}
Cy =14F

*VALUES MAY HAVE TOVARY DUE TO
APPLIED POWER SUPPLY RAMP UP TIME.

220




8085AH/8085AH-2/8085AH-1

FUNCTIONAL DESCRIPTION

The 8085AH is a complete 8-bit parallel central pro-
cessor. It is designed with N-channel, depletion
load, silicon gate technology (HMOS), and requires
a single +5 volt supply. Its basic clock speed is
3 MHz (8085AH), 5 MHz (8085AH-2), or 6 MHz
(8085AH-1), thus improving on the present 8080A's
performance with higher system speed. Also it is
designed to fit into a minimum system of three IC's:
The CPU (8085AH), a RAM/IO (8156H), and a ROM or
EPROM/IO chip (8355 or 8755A).

The 8085AH has twelve addressable 8-bit registers.
Four of them can function only as two 16-bit register
pairs. Six others can be used interchangeably as
8-bit registers or as 16-bit register pairs. The 8085AH
register set is as follows:

Mnemonic  Register Contents
ACCorA Accumulator 8 bits
PC Program Counter 16-bit address
BC,DE,HL Generai-Purpose 8 bits x 6 or
Registers; data 16 bits x 3
pointer (HL)
SP Stack Pointer 16-bit address
Flags or F Flag Register 5 flags (8-bit space)

The 8085AH uses a multiplexed Data Bus. The
address is split between the higher 8-bit Address
Bus and the lower 8-bit Address/Data Bus. During
the first T state (clock cycle) of a machine cycle the
low order address is sent out on the Address/Data
bus. These lower 8 bits may be latched externally by
the Address Latch Enable signal (ALE). During the
rest of the machine cycle the data bus is used for
memory or |/O data.

The 8085AH provides RD, WR, Sy, Sy, and IO/M
signals for bus control. An Interrupt Acknowledge
signal (INTA) is also provided. HOLD and all Inter-
rupts are synchronized with the processor’s internal
clock. The 8085AH also provides Serial Input Data
(SID) and Serial Output Data (SOD) lines for simple
serial interface.

In addition to these features, the 8085AH has three
maskable, vector interrupt pins, one nonmaskable
TRAP interrupt, and a bus vectored interrupt, INTR.

INTERRUPT AND SERIAL /O

The 8085AH has 5 interrupt inputs: INTR, RST 5.5,
RST 6.5, RST 7.5, and TRAP. INTR is identical in
function to the 8080A INT. Each of the three RE-
START inputs, 5.5, 6.5, and 7.5, has a programmable
mask. TRAP is also a RESTART interrupt but it is
nonmaskable.
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The three maskable interrupts cause the internal
execution of RESTART (saving the program counter
in the stack and branching to the RESTART address)
if the interrupts are enabled and if the interrupt mask
is not set. The nonmaskable TRAP causes the inter-
nal execution of a RESTART vector independent
of the state of the interrupt enable or masks. (See
Table 2.)

There are two different types of inputs in the restart
interrupts. RST 5.5 and RST 6.5 are high level-
sensitive like INTR (and INT on the 8080) and are
recognized with the same timing as INTR. RST 7.5 is
rising edge-sensitive.

For RST 7.5, only a pulse is required to set an inter-
nal flip-flop which generates the ihternal interrupt
request (a normally high level signal with a low
going pulse is recommended for highest system
noise immunity). The RST 7.5 request flip-flop
remains set until the request is serviced. Then
it is reset automatically. This flip-flop may also be
reset by using the SIM instruction or by issuing a
RESET IN to the 8085AH. The RST 7.5 internal flip-
flop will be set by a pulse on the RST 7.5 pin even
when the RST 7.5 interrupt is masked out.

The status of the three RST interrupt masks can only
be affected by the SIM instruction and RESET IN.
(See SIM, Chapter 5 of the MCS-80/85 User's
Manual.)

The interrupts are arranged in a fixed priority that
determines which interrupt is to be recognized if
more than one is pending as follows: TRAP—
highest priority, RST 7.5, RST 6.5, RST 5.5, INTR—
lowest priority. This priority scheme does not take
into account the priority of a routine that was started
by a higher priority interrupt. RST 5.5 can interrupt
an RST 7.5 routine if the interrupts are re-enabled
before the end of the RST 7.5 routine.

The TRAP interrupt is useful for catastrophic events
such as power failure or bus error. The TRAP inputis
recognized just as any other interrupt but has the
highest priority. It is not affected by any flag or mask.
The TRAP input is both edge and level sensitive. The
TRAP input must go high and remain high until it is
acknowledged. It will not be recognized again until it
goes low, then high again. This avoids any false
triggering due to noise or logic glitches. Figure 4
illustrates the TRAP interrupt request circuitry
within the 8085AH. Note that the servicing of any
interrupt (TRAP, RST 7.5, RST 6.5, RST 5.5, INTR)
disables all fyture interrupts (except TRAPs) until an
El instruction is executed.
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EXTERNAL | S085AH
TRAP

INTERRUPT
REQUEST | TRAP

SCHMITT
TRIGGER

INTERRUPT
REQUEST

CLEAR

INTERNAL TRAP F.F

TRAP
ACKNOWLEDGE

Figure 4. TRAP and RESET IN Circuit

The TRAP interrupt is special in that it disables inter-
rupts, but preserves the previous interrupt enable
status. Performing the first RIM instruction follow-
ing a TRAP interrupt allows you to determine
whether interrupts were enabled or disabled prior to
the TRAP. All subsequent RIM instructions provide
current interrupt enable status. Performing a RIM
instruction following INTR, or RST 5.5-7.5 will
provide current Interrupt Enable status, revealing
that Interrupts are disabled. See the description of
the RIM instruction in the MCS-80/85 Family User's
Manual.

The serial 1/0 system is also controlled by the RIM
and SIM instructions. SID is read by RIM, and SIM
sets the SOD data.

DRIVING THE X, AND X, INPUTS

You may drive the clock inputs of the 8085AH,
8085AH-2, or 8085AH-1 with a crystal, an LC tuned
circuit, an RC network, or an external clock source.
The crystal frequency must be-at least 1-MHz, and
must be twice the desired internal clock frequency;
hence, the B0B5AH is operated with a 6 MHz crystal
(for 3 MHz clock), the 8085AH-2 operated with a 10
MHz crystal (for 5 MHz clock), and the 8085AH-1 can
be operated with a 12 MHz crystal (for 6 MHz clock).
If a crystal is used, it must have the following
characteristics:
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Parallel resonance at twice the clock frequency
desired

Cy (load capacitance) < 30 pF

Cs (shunt capacitance) < 7 pF

Rs (equivalent shunt resistance) < 75 Ohms
Drive level: 10 mW

Frequency tolerance: +.005% (suggested)

Note the use of the 20 pF capacitor between X, and
ground. This capacitor is required with crystal fre-
quencies below 4 MHz to assure oscillator startup at
the correct frequency. A parallel-resonant LC circuit
may be used as the frequency-determining network
for the 8085AH, providing that its frequency
tolerance of approximately +10% is acceptable. The
components are chosen from the formula:

f= 1

2aVL(Cext + Cint)

To minimize variations in frequency, it is recom-
mended that you choose a value for Ceyt that is at
least twice that of Cint, or 30 pF. The use of an LC
circuit is not recommended for frequencies higher
than approximately 5 MHz.

An RC circuit may be used as the frequency-
determining network for the 8085AH if maintaining a
precise clock frequency is of no importance. Var-
iations in the on-chip timing generation can cause a
wide variation in frequency when using the RC
mode. Its advantage is its low component cost. The
driving frequency generated by the circuit shown is
approximately 3 MHz. It is not recommended that
frequencies greatly higher or lower than this be
attempted.

Figure 5 shows the recommended clock driver cir-
cuits. Note in D and E that pullup resistors are re-
quired to assure that the high level voitage of the
input is at least 4V and maximum low level vo\tage
of 0.8V.

For driving frequencies up to and including 6 MHz
you may supply the driving signal to X4 and leave Xp
open-circuited (Figure 5D). If the driving frequency
is from 6 MHz to 12 MHz, stability of the clock
generator will be improved by driving both X, and X,
with a push-pull source (Figure 5E). To prevent
self-oscillation of the 8085AH, be sure that X5 is not
coupled back to X4 through the driving circuit.
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©. RC Circuit Clock Driver
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d. 1-6 MHz Input Frequency External Clock
Driver Circuit

X2
L

@. 1-12 MHz Input Frequency External Clock
Driver Circuit

Figure 5. Clock Driver Circuits

GENERATING AN 8085AH WAIT STATE

If your system requirements are such that slow
memories or peripheral devices are being used, the
circuit shown in Figure 6 may be used to insert one
WAIT state in each 8085AH machine cycle.

The D flip-flops should be chosen so that
e CLK is rising edge-triggered-
e CLEAR is low-level active.
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CLEAR

ALE" —J CLK

To
CLX OUTPUT* oLk
T s0ssAN
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FIF F/F INPUT
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*ALE ANO CLK {OUT) SHOULD BE BUFFERED IF CLK INPUT OF LATCH
EXCEEDS 8085AH IOL OR I0H.

Figure 6. Generation of a Wait State for 8085AH
cPy
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As in the 8080, the READY line is used to extend the
read and write pulse lengths so that the 8085AH can
be used with slow memory. HOLD causes the CPU to
relinquish the bus when it is through with it by float-
ing the Address and Data Buses.

SYSTEM INTERFACE

The 8085AH family includes memory components,
which are directly compatible to the 8085AH CPU.
For example, a system consisting of the three chips,
8085AH, 8156H, and 8355 will have the following
features:

* 2K Bytes ROM

* 256 Bytes RAM

* 1 Timer/Counter

e 4 8-bit I/O Ports

e 1 6-bit I/O Port

e 4 Interrupt Levels

e Serial In/Serial Out Ports

This minimum system, using the standard /O tech-
nique is as shown in Figure 7.

In addition to standard 1/0, the memory mapped I/0
offers an efficient I/O addressing technique. With
this technique, an area of memory address space is
assigned for 1/O address, thereby; using the memory
address for I/O manipulation. Figure 8 shows the
system configuration of Memory Mapped 1/0 using
B8085AH.

The 8085AH CPU can also interface with the stan-
dard memory that does not have the multiplexed
address/data bus. It will require a simple 8212 (8-bjt
latch) as shown in Figure 9.

X, X2

—=fTRA?
—e{RSTIS
—e{RsTE5
S085AM
—e{RsT5S
wTR 5,
RESET
uin ADDR/ out S
ADOR DATA ALE AD WR10/R ROY CLK
N\ Vi Vee
(o) (s l I
H— g POAT

E

Ty
R
g8

imi
Ty
S

Vas Vec Voo PROG
VWA Vee

A Vee

AV V4 X b

“NOTE. OPTIONAL CONNECTION

Vee

Figure 7. 8085AH Minimum Svstem (Standard I/O
Technique)
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BASIC SYSTEM TIMING

The 8085A