MM54C83/MM74C83

A National
4 Semiconductor

MM54C83/MM74C83 4-Bit Binary Full Adder

General Description Features P
The MM54C83/MM74C83 4-bit binary full adder per- B Wide supply voltage range aVto 15V
forms the addition of two 4-bit binary numbers. A carry ® Guaranteed nolse margin 1v
input {Co) I8 Included and the sum () outputs are pro- uar olse marg
vided for each bit and the resultant carry C;) Is obtained ® High nolse Immunity 0.45 Ve (typ.)
from the fourth bit. Since the carry-ripple-time is the g ' : t
imiting delay In the addition of a long word length, %tg;:’;;“bmty L‘,’i'v?:;‘;ﬁ
carry look-ahead circuitry has been Included-in the - :
design to minimize this delay. Also, the logic levels of -8 Fastcarry ripple 50ns {typ.J@Vcc =10V
the input and output, including the carry; are in_their (Coto Cy) and C_ =50pF
true form. Thus the end-around carry is accomplished - ‘
wlithout the need for level invarsion. ® Fastsumming. . 125ns {typ.)@Vec = 0V
i EntoZoyr) - and C_ =50pF
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Absolute Maximum Ratings (vote 1

Voitage at Any Pin -0.3Vto Vg + 0.3V
Operating Temperature Range
MM54C83 -55°Cto 125°C
MM74C83 -40°Cto +85°C
Storage Temperature Range -65°Cto +150°C

500 mwW

Package Dissipation

Operating Vo Range JVto 15V
Absolute Maximum Vg 18V
Lead Temperature (Soldering, 10 seconds) 300°C

DC Electrical Characteristics min/max limits apply across temperature range unless otherwise noted.

Symbol |  Parameter | Conditions Mia | Typ | Max [ units
CMOS to CMOS
V|N(1) Logical “1” Inbut Voltage Vcc =5.0V 35 \'J
. Voo =10V 8.0 V.
Vinoy Logical 0" Input Voltage Veg =5.0V 1.5 v
. . .| Vec=10V 20 v
Vout) Logical “1" Output Voltage Veg =5.0V, Ig = ~10uA 45 \
Vee =10V, Ig = ~10pA 9.0 v
Vour Logical “0” Output Voltage Ve =5.0V, lg = +10uA 0.5 v
Vo =10V, Ig = +104A 1.0 v
lingty Logical “1"” Input Current Vec =18V, Vi =15V 0.005 1.0 A
Ini) Logical ‘0" Input Current Voo =15V, Viy =0V -1.0 -0.005 uA
icc Supply Current Veg =15V 0.05 300 uA
CMOS/LPTTL Interface i
Vingy Logical “1" Input Voltage 54C, Vg =45V Vec—1.5 Vv
. 74C, Voo = 4.75V Vge - 1.5 v
Ving Logical “0" Input Voltage 54C, Vo = 4.5V ’ ’ 08 v
- 74C, Voo = 4.75V 0.8 v
Vouri) Logical “1" Output Voltage 54C, Voo=4.5V, lg = —360uA 24 v
74C, Voo = 4.75V, g = —360uA 24 v
Vourig Logical “0" Output Voltage 54C, Voo = 4.5V, Ig = IB0uA \ 0.4 v
74C, Vo =4.75V, 1o = 360uA 0.4 v
Output Drive (See 54C/74C Family Characteristics Data Sheet) (short circuit current)
lsource | Output Source Current Ve =5.0V, Vour =0V -1.75 -33 mA
(P-Channel) Ta=25C
lsourcE Output Source Current Voo =10V, Voyr =0V -80 -15 mA
(P-Channel) T, =25C
Isink Dutpm Sink Current Voo =5.0V, Vayr=Vec 1.75 3.6 mA
(N-Channel) Ta=25C
IsiNk Output Sink Current Vec =10V, Vour =Vee 8.0° 16 mA
(N-Channei) Ta=25°C

Note 1: “‘Absoiute 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 thesse limits. The tabie of “Electrical
Characteristics™ provides conditions for actual device operation.

Note 2: Capacitance is guaranteed by periodic testing.

Note 3: Cpp determines the no load ac power consumption of any CMOS device. For complete explanation see 54C/74C Family Charac-

teristics application note — AN-90.
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MM54C83/MM74C83

AC Electrical Characteristics T, - 25c, C, =50pF, uniess otherwise specified.

Symbol Parameter Conditions Min Typ Max Units
toat Propagation Delay from Cg Voo =5.0V 120 200 ns
to G, Vec =10V . 80 80 ns
toat Propagation Delay from Sum Voo =5.0V 250 450 ns
inputs to Cy Vee =10V 90 150 ns
todt Propagation. Delay from Cy to Voo =5.0V 350 550 ns
Sum Outputs Vec =10V 125 200 ns
tpdt Propagation Detay from Sum Vee =5.0V 300 550 ns
inputs to Sum Outputs Vec =10V 20 150 ns
Cin Input Capacitance Any Input (Note 2) 5.0 pF
Cpp Power Dissipation Capacitance | Per Package (Note 3) 120 pF
Connection Diagram Switching Time Waveforms

Dual-in-Line Package
.03 *4 c4 c GND ] A xy
18 15 14 13 12 1 1% 9
Inputs must be ted to appropriate logic Tevel.
[ F] 1 ) ‘ 5 6 ? 3
TL/F18035-3
Ad 23 A3 B3 Vee L2 82 A2  TuIF.6035-2
Order Number MM54C83J or MM74C83J
See NS Package J16A
Order Number MM54CB3N or MM74C83N
See NS Package N16E
Truth Table
OUTPUT
WHEN WHEN
INPUT co-=tL Co=H
WHEN WHEN
c2=1L €2=H
At 81 A2 B2 ¥1 x2 c2 ¥1 s2 c2
A3 83 A4 B4 ¥3 v4 ca 33 T4 ca

L L L L L L L H L L
H L L L H L L L H L
L H 8 L H L L L 2l 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 % 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 A 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

Note: input conditions at A3, A2, B2 and CO are used to determine outputs £1 and L2 and the
value of the internal carry C2. The values at C2, A3, B3, A4, and B4 are then used to determine

autputs £3, =4, and C4.
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Typical Applications
APPLICATION

Connect the MM54CB83/MM74C83 in the following
manner to implement a dual single bit full adder.

Cone (BIT ”——l

A{BIT 1) = A,
B {BIT 1) =g B;

L=ty

Az

Lz f—Cour (BT 2]
8;

ary =

— e ] — — — — s e

8Tz A

Coe (BIT z»—c . s

AT 2) ] A,
8{RIT2)=——18,

Zg e LT 21

L——neu,um 7

TULIFHB035-4

CASCADING

Connect the MM54C83/MM74C83 in the following
manner to implement full adders with more than 4 bits.

]

Lo .
A INF 1) ] A 4
> L{MTY
U8 m et 1y 8, '
A{UIT 2) e A, Ly fe (BT 2)
sz e |
oR
ABTH—n, MR | [(F)
BT ) e B; N
ALBIT 4] ==ed &y [ S Y
BBIT &) =i,
Ca
. cn
AIBIT §) e Ay BIT§)
Sep—r
BBITS == 8, '
A (BIT 6] ome A, S L{BTE)
BIBITH =B, sares o
oA
ABIT 7= A,  MMISCE] Ly =2 (BT
B{BIT 7}=d 8, ” .
| At -, ) -
| BeeiTer—]e, “
[A
Cour (G
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