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Semiconductor

54LS83A/DM54LS83A/DM74LS83A
4-Bit Binary Adders with Fast Carry

General Description

These full adders perform the addition of two 4-bit binary
numbers. The sum (Z) outputs are provided for each bit and
the resultant carry (C4) is obtained from the fourth bit.
These adders feature full internal look ahead across all four
bits. This provides the system designer with partial lock-
ahead performance at the sconomy and reduced package
count of a ripple-carry implementation.

The adder logic, including the carry, is implemented in its
true form meaning that the end-around carry can be accom-
plished without the need for logic or level inversion.

Features
B Full-carry look-ahead across the four bits
m Systems achieve partial look-ahead performance with
the economy of ripple carry
B Typical add times
Two 8-bit words 25 ns
Two 16-bit words 45 ns
B Typical power dissipation per 4-bit adder 95 mW
W ARernate Military/Aerospace device (54LS83A) is avail-
able. Contact a National Semiconductor Sales Office/
Distributor for specifications.

Connection Diagram
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Order Number 54LS83ADMQB, 54LS83AFMQB,
DM54LS83AJ, DM54LS83AW, DM74LS83AWM or DM74LS83AN
See NS Package Number J16A, M16B, N16E or W16A




Absolute Maximum Ratings (ote)

If Military/Aerospace specified devices are required,
pleagse contact the National Semiconductor Sales
Office/Distributors for avallability and specifications.

Supply Voltage 7V
Input Voltage 7V
Operating Free Air Temperature Range

DMB54LS and 54LS —55°Cto +125°C

DM74LS
Storage Temperature Range

0°Cto +70°C
—65°Cto +150°C

Recommended Operating Conditions

Note: The “Absolute Maximum Raltings” are those values
beyond which the safely of the device cannot be guaran-
leed. The device should not be operated at these limits. The
parametric values defined in the “Electrical Characleristics”
lable are not guaranteed at the absolute maximum ratings.
The "Recommendad Operating Conditions” table will define
the conditions for actual device operation.

Symbol Parameter DM541.583A DM74LS83A Units
Min Nom Max Min Nom Max
Ve Supply Voltage 45 5 5.5 475 5 5.25 v
Vin High Level Input Voltage 2 2 A
ViL Low Level Input Voltage 0.7 0.8 v
loH High Level Output Current -04 —-0.4 mA
loL Low Level Output Current 4 8 mA
Ta Free Air Operating Temperature —-55 125 0 70 °C
Electrical Characteristics over recommended operating free air temperature range (uniess otherwise noted)
Symbol Parameter Conditions Min Typ Max Units
{Note 1)
Vi Input Glamp Voitage Vee = Min, || = —18 mA -1.5 \
Vo High Level Output Voc = Min, Igy = Max DM54 25 34 v
Voltage V)L = Max, Vig = Min DM74 27 3.4
VoL Low Level Qutput Vee = Min, lg = Max DM54 0.25 04
Voltage VL = Max, V|5 = Min DM74 0.35 0.5 v
loL = 4 mA, Voc = Min DM74 0.25 0.4
I input Current @ Max Veo = Max AorB 0.2
mA
Input Voltage V=7V co 0.1
hH High Level Input Vee = Max AorB 40 A
Current V=27V co 20 ®
i Low Level Input Voc = Max AorB —-0.8
mA
Current V)= 0.4V co —0.4
los Short Circuit Voo = Max DM54 —-20 —100
Output Current {Note 2) DM74 20 100 mA
locy Supply Current Vce = Max (Note 3) 19 34 mA
loce Supply Current Vcc = Max (Note 4) 22 a9 mA

Note 1: All typicals are at Vo = 5V, T = 25°C.

Note 2: Not more than cne output should be shorled at a time, and the duration should not exceed one sacond.
Note 3: Iccy is measured with all oulputs open, all B inputs low and all other inputs at 4.5V, or all inputs at 4.5V,

Note 4: loie is measured with all outputs open and ali inputs grounded.
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LS83A

Switching Characteristics at vec = 5vand T = 25°C (See Section 1 for Test Waveforms and Output Load)

R = 2k
From (input) _ _
Symbol Parameter To (Output) C_ = 15pF C_ = 50pF Units
Min Max Min Max
tpLH Propagation Delay Time Coto 24 28 ns
Low to High Level Output Zi1orsi2
tPHL Propagation Delay Time Cato 24 20 ns
High to Low Level Qutput X1 orxi2
teLH Propagation Delay Time COte
Low to High Level Qutput =3 24 28 ns
tPHL Propagation Delay Time Coto
High to Low Level Output =3 24 80 ns
tPLH Propagation Delay Time Coto
Low to High Level Qutput 34 24 28 ns
tPHL Propagation Delay Time COto
High to Low Level Output >4 24 30 ns
tpLH Propagation Delay Time A;, B;
Low to High Level Output to 3 24 28 ns
tPHL Propagation Delay Time Aj, Bj
High to Low Level Output to 3; 24 30 ne
tPLH Propagation Delay Time GO to
Low to High Level Output C4 7 24 ns
tPHL Propagation Delay Time Coto 17 25 ns
High to Low Level Output C4
tpLH Propagation Delay Time A, Bi 17 24 ns
Low to High Level Output to C4
tpHL Propagation Delay Time Aj, B; 17 26 ns
High to Low Level Output to C4
Truth Table
Qutputs
Inputs WhenCO0 =L WhenCO=H
WhenC2 =1L WhenC2 =H
Al B1 A2 B2 1 22 C2 1 z2 c2
A3 B3 A4 z3 4 C4 =3 4 C4
L L L L L L L H L L
H L L L H L L L H L
L H L L H L L L H L
H H L L L H L H H L
L L H L L H L H H L
H L H L H H L L L H
L H H L H H L L L H
H H H i L L H H L H
L L L H L H L H H L
H L L H H H L L L H
L H L H H H L L L H
H H L H L L H H L H
L L H H L L H H L H
H L H H H L H L H H
L H H H H L H L H H
H H H H L H H H H H
H = High Level, L = Low Level TL/F/6378-3

Note: input conditions at A1, B1, A2, B2, and CO are used 1o datermine cutputs 1 and X2 and the valua of tha internal carry C2. The values at C2, A3, B3, A4, and

B4 are then used to determine outpuis 23, 34, and C4.
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Logic Diagram
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




