National
Semiconductor

MM54C83/MM74C83 4-Bit Binary Full Adder

General Description

The MM54C83/MM74C83 4-bit binary full adder performs
the addition of two 4-bit binary numbers. A carry input (Cp)
is included and the sum (Z) outputs are provided for each
bit and the resultant carry (C,) is obtained from the fourth
bit. Since the carry-ripple-time is the limiting delay in the
addition of a long word length, carry fook-ahead circuitry has
been included in the design to minimize this delay. Also, the
logic levels of the input and output, including the carry, are
in their true form. Thus, the end-around carry is accom-
plished without the need for level inversion.

Features

8 Wide supply voltage range 3V to 15V

® Guaranteed noise margin v

& High noise immunity 0.45 Vo (typ.)

B Low power fan out of 2
TTL compatibility driving 74L

B Fast carry ripple
(CotoCy)

B Fast summing
(2N 1o Zoyr)

50 ns (typ.) at Vg = 10V
and G = 50 pF
125 ns (typ.) at Voo = 10V
and Gy = 50 pF
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MM54C83/MM74C83

Absolute Maximum Ratings (vote1)

It Military/Aerospace specified devices are required,
contact the Natlonal Semiconductor Sales Office/
Distributors for availability and specifications.

Power Dissipation (Pp)
Dual-in-Line
Small Outline

Voltage at Any Pin

Operating Temperature Range (Ta)
MM54C83
MM74C83

Storage Temperature Range (Ts)

—0.3VtoVge + 0.3V

~585°Cto +125°C
—40°Cto +85°C

-65°Cto +150°C

Operating Vg Range

Absolute Maximum Vg

Lead Temperature (T()
(Soldering, 10 seconds)

700 mW
500 mW

3Vto 18V
18v

260°C

DC Electrical Characteristics min/Maxlimits apply across temperature range unless otherwise noted

Symbol [ Parameter Conditions [ Min Typ I Max l Units
CMOS TO CMOS
VING1) Logical “1” Input Voltage Vee = 5V 35 v
Voo = 10V 8.0 v
ViN() Logical “0” Input Voitage Vec = 8V 1.5 v
Veg = 10V 20 v
Voutqy Logical 1" Output Voltage Voo = 5V, lp = —10 A 45 v
Voo = 10V, lg = —10 pA 9.0 \"
Vout() Logical “0"" Output Voltage Voo =5V, lp = 10 pA 0.5 v
Voo = 10V, 1g = 10 pA 1.0 v
IlN(1) Logical “1” input Current Voo = 15V, Viy = 15V 0.005 1.0 pA
Ny Logic 0" Input Current Veo = 16V, Viy = OV -1.0 -0.005 wA
lcc Supply Current Vee = 15V 0.05 300 pA
CMOS/LPTTL INTERFACE
VING) Logical *“1” Input Voltage 54C, Vo = 4.5V Ve — 1.5 v
74C, Vo = 4.75V Voo — 1.5 v
Vin) Logicat “0” Input Voltage 54C, Voo = 4.5V 08 v
74C, Vo = 4.75V 0.8 1
VouT(1 Logical *'1” Output Voltage 54C, Voo = 4.5V, 1p = —360 pA 2.4 Vv
74C, Vo = 4.75V, Ig = —360 pA 24 v
VouTo) Logical 0" Output Voitage 54C, Vo = 4.5V, Ig = 360 pA 0.4 v
74C, Voo = 4.75V, | = 360 uA 0.4 \
OUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet) (short circuit current)
ISOURCE Output Source Current Vee = 5V, Vout = OV _ _
(P-Channel) Ta = 265°C 1.76 33 mA
IsouRce Output Source Current Voo = 10V, Voyt = 0V _ _
{P-Channel) Ta = 25°C 8.0 15 mA
Isink Output Sink Current Vee = 5V, Vout = Veg
{N-Channel) Ta = 25°C 1.75 3.6 mA
IgiNK Qutput Sink Current Voo = 10V, Vout = Veo
(N-Channet) Ta = 25°C 8.0 16 mA

Note 1: "Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed Except for “Operating Temperature Range™
they are not meant to imply that the devices should be operated at these limits The table of “Electncal Charactenstics” provides conditions for actual device

operation
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=
AC Electrical Characteristics* Ta = 25°C, CL = 50 pF, unless otharwise specified §
B
Symbol Parameter Conditions Min Typ Max Units 8
tpd1 Propagation Delay from Coto C4 Vee = 5V 120 200 ns Q
Voo = 10V 50 80 ns §
tpd1 Propagation Delay from Sum Voo = 5V 250 450 ns ;‘
Inputs to C4 Vo = 10V 90 150 ns Q
toa Propagation Delay from Cq to Vee = 5V 350 550 ns @
Sum Outputs Ve = 10V 125 200 ns
tpdi Propagation Delay from Sum Vee = 5V 300 550 ns
Inputs to Sum Outputs Voo = 10V 90 150 ns
CiN Input Capacitance Any Input (Note 2) 5 pF
Cpp Power Dissipation Capacitance Per Package (Note 3) 120 pF

*AC Parameters are guaranteed by DG correlated testing.
Note 2: Capacitance is guaranteed by periadic testing.

Note 3: Cpp determines the no ioad AC power consumption of any CMOS device. For complete explanation see 54C/74C Family Characteristics Application
Note—AN-90.

Connection Diagram Switching Time Waveforms
Dual-In-Line Package
N Y 7] €0 GND 81 Al Y
16 15 12 13 I 12 1 10 Is
Vee
— INPUT
v
[ 1 Ve
ouTPUT
ow
T F 3 7 I 5 5 7 “I [} t U
A b5 A3 B3 Ve 2 B2 Az TL/F/6035-3

TU/F/B035-2 Inputs must be tied to appropriate logic level.

Order Number MM54C83* or MM74C83*

*Pleass laok into Section 8, Appendix D
for availability of various package types.
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MM54C83/MM74C83

Truth Table
QUTPUT
WHEN WHEN
INPUT co=L co=H
WHEN WHEN
c2=L c2-H
A B1 A2 B2 1] 52 c2 bY x2 c2
A3 83 A4 B4 I3 X4 ca 13 T4 ca
L L L L L L L H L L
H L L L H L L L H L
L H L L H L L L H L
H H L L L H L H H L
L L H L L H L H H L
H L H L H H L L L H
L H H L H H L L L H
H H H L L L H H L H
L L L H L H L H H L
H L L H H H L L L H
L H L H H H L L L H
H H L H L L H H L H
L L H H L L H H L H
H L H H H L H L H H
L H H H H L H L H H
H H H L H H H H H H
H = high level, L = low level TL/F/6035-6

Note: [nput conditions at A3, A2, B2 and CO are used to determine outputs X1 and 32 and the value of the internal
carry C2. The values at C2, A3, B3, A4, and B4 are then used to determine outputs =3, 4, and C4.

Typical Applications

APPLICATION CASCADING
Connect the MM54C83/MM74C83 in the following Connect the MM54C83/MM74C83 in the following
manner to implement a dual single bit full adder. manner to implement full adders with mare than 4 bits.
Cy (BITH) —-__'I :-l
ABIT 1) Ax i . | to
8 (BIT 1) — B AfBITY) A -
"s'| BIBIT 1) == B, i
A;
g fe Cour BIT2) AETI— &
1 = 8, ? Lp—z@r2
=l e = - BIBIT2 =Bz  yueaces
T2 As s [L]
G (BIT2) 3 . MM74CE3
™ 8 A{BIT 3 = Ay B -
B (BIT 3} =g 83
A BT 2 =i A
5 X
8 (817 21— B4 * o AGITA =] A Ta S BIT8
B (BIT @) =i £,
I Ce
Cour (BIT 2
TL/F/6035-4 l
Co
ABITS) Ay I p—zieTs
8 {817 5 = B¢
1) —
A{BIT 6} A T
BIBIT 6) = 8, MM54CE3
] WMM7ACE3
ABITT Az P e
B{BIT 1) ==t By
\ A(BIT )= A
8 Sub—zimre)
B(BITH) =8,
Ca
Caur (Ca}
{TO NEXT PACKAGE)

TL/F/6035-5
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