SN5483A, SN54LSB3A, SN7483A, SN74LSB3A
4-BIT BINARY FULL ADDDERS WITH FAST CARRY

MARACH 1974 — REVISED MARCH 1988

.. SNS483A
¢ Fullcamy Look At scrom th Fou i Tk
e Systems Achieve Partial Look-Ahead SN74L883A . . . D OR N PACKAGE
Performance with the Economy of (TOP VIEW)
Ripple Carry

e SN54283/§N74283 and SNB54LS283/SN74L.5283
Are Recommended For New Designs as They
Feature Supply Volitage and Ground on Comer

Pins to Simplify Board Layout

":::‘ ‘”':;" TYPICAL POWER
TYPE DISSIPATION PER

BEIT 68T oir ADOER
WORDS WORDS
‘834 Zns 43 310mw
LSBIA 28 ms 45ns 95 mW
description

These improved 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 generating
the carry term in ten nanoseconds typically, This
provides the system designer with partial look-ahead
performance at the economy and reduced package
count of 3 ripple-carry implementation,

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

TTL Devices H

Designed for mediumspeed applications, the circuits weur
utilize transistor-transistor logic that is compatible
with most other TTL families and other saturated
lowdevel logic families.
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oo AR M = high lavel, L = low level
NOTE: Input conditions at A1, B1, A2, B2, and CO ore used to
TThis symbol is in sccordance with ANSIIEEE Std 91-1984 determine outpuss IV and X2 and the velue of the Internal
and KEC Publicetion 817-12. carry C2. The values at C2, A3, 83, A4, and B4 are then
usad 10 determine cutputs £3, L4, and C4.

Pin numbers are for D, J, N, and W packages.
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SN5483A, SN54LSB3A, SN7483A, SN74LSE3A
4-BIT BINARY FULL ADDDERS WITH FAST CARRY

M

schematics of inputs and outputs
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SN5483A, SN54LSB3A, SN7483A, SN74LS83A
4-BIT BINARY FULL ADDDERS WITH FAST CARRY
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logic diagram (positive logic)
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Pin numbers shown are for O, J, N, and W packages.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

TTL Devices H

Supply voltage, Vo {see Note 1) . . . . . . . L . L L L e e e e e e e v
Inputvoltage: ‘83A . . . . . L L L L e e e e e e e e e e e e 55V
LSB3A L L L L L e e e e e e e e e e e e e e e e v
Interemitter voitage fsee NOte 2) . . . . . & & & . . i e e e e e e e e e e 55V
Operating free-air temperature range: SNS483A, SNS4LS83A . . . . . . ., . . . . . .. ~55°C 10 125°C
SN7483A,SN74LSB3A . . . . . . . . . . . ... 0°C o 70°C
Storage temperature FaNge . . . . . . . . . .. e e e e e e e e e e ~65"C to 150°C
NOTES: 1. Voltage values, except interamitter voltage, are with respect to ¢ d 4
2. This is the voltage b two ami of a ik tr + This rating apphies for the ‘S83A only between the
following pairs: AY and BY. A2 and 82, AJ and 83, Ad and B4,
Texas # |
INSTRUMENTS 2-259

POST OFFICE BOX 653012 « DALLAS. TEXAS 75265



SN5483A, SN7483A
4-BIT BINARY FULL ADDDERS WITH FAST CARRY

recommended operating conditions
SNB4B3A SN7483A UNIT
MIN NOM MAX | MIN _NOM MAX
Supply Voltage, Vg - 45 S 55 |41 & 525| V
Any output except C4 ~800 =800
el
High:level output current, loH Sutpot CA ~200 =200 uh
Any output except C4 16 16
Low-level output current, lQg, Output CA s 8 mA
Operating free-sir temperature, Ta -5% 128 o 70| °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SNS483A SN7483A
\
PARAMETER TEST CONDITIONS WIN_ TYPT MAX | MIN TYPT MAX UNIT
Vi Hightlevel input voltage 2 2 v
ViL Lowlevel input voltage 08 o8| V
Vig  Input clamp voltage Ve *MIN, 1= =12mA -15 -18| Vv
2 Vou Highlevel output vol Vee = MIN. Vin =2V 24 34 24 34 v
on e ViL" 08V, lon = MAX ’ )
- Vec “MIN, Vig=2V,
evel » E . y
: VoL Low output voltage ViL =08V, lgy = MAX 02 04 0.2 04| V
i
o |v :;‘:::::"'““"‘“"‘ Voe s MAX, V=55V 1 1] ma
2 e High-level input cuerent Voc - MAX, Vi »24V ™) 0 | WA
a‘ hi  Low-bevel input current Vee = MAX, V- oAV -1.6 -16 | mA
o Shortcircut Any output excapt C4 -20 -55 | -18 -85
®  |'9%  ouputcurcents  [Oumputca Vec * MAX =20 ~70 | -18 0] ™
Al B low, other
56 56
Ve = MAX, | inputs at4.5V
|
cCc  Supply current o - All gt ot - - I~ mA
45V
T por conditions shawn as MIN or MAX, use the appropriate value specified under recommaenced operating conditions.
$AN typical valuas are 3t Veg = BV, Ta # 25°C.
Only one output should be shorted at 8 time,
switching characteristics, VCC =5 V, TA=25C
PARAMETERY FROM (INPUT) TO (OUTPUT) TESY CONDITIONS MIN TYP MAX|UNIT
PLH 14 0
Any ¥
WHL ot i CL=15pF, Ry =400%, TErTE
PLH Sec Notw 3 6 24
Ajor B b} ns
tPHL 16 24
14
WPLH co c4 ® ns
PHL__ CL=18pF, AL =7801, 1 16
PLH SeeMNote 3 ] 14
A. -
-y jor 8; C4 i T ns
Ytp s = propagation delay time, low-to-high-level output
tpHL = Propagation delay time, high-to-low-level output
NOTE 3: Load circuits and voltage wavelorms ase shown in Section 1.
2-260 Texas *
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SNS4LSE3A, SN74LS83A
4-BIT BINARY FULL ADDDERS WITH FAST CARRY

'm

recommended operating conditions
SNSALSS3A SN74LS82A vt
MIN NOM MAX | MIN NOM MAX
Supply voltage, V 45 -] 656|476 5 525 Vv
Hw‘ output current, lon ~400 -400| uA
Low-lavel output current, ‘oL 4 8| mA
Operating free-air temperature, T -85 125 0 70| °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN74LS83A
t —
PARAMETER TEST CONDITIONS WMIN TYPE MAX |WIN TYP? MAX UNIT
Vi  Highilevel input voltage 2 2 v
Vi Lovievel input voitage 0.7 o8] v
ViK Input clamp voltage VEC*MIN, 1= -18mA -1.5 -1.8| V
Vee = MIN, VIN=2V, VL= V) ma,
|
Vou High-leval autput voltege Ton = A 25 3a 27 34 v
Vec=MIN, Vin=2V, -4 mA 026 04 025 04
v,
oL Low-level cutput voitage ViL = Vy men loL = 8mA 0.35 as v 2
Inputcurrent |\, AorB 0.2 02
§i &t maximum Voo =MAX, v=7V mA 7]
input voltage co 01 09 8
High-level Any A or B . 40 40 .~
W input current | CO Vec=MAX.  vy=27V 20 2| “A g
Cowelevel Any A of B —08 ~08 Q
" ovtcumeme  [C0 Vec = MAX,  vi=04ev —0.4 o4 ™ _'
10§ _Short-circuit output currentd | Veg = MAX —-20 -100 | 20 ~100| mA t
All inputs
o 39 22 39
Ve = MAX, All B low, other|
Igc  Supply current Outputs open BetdSY 19 3 19 34| ma
Al inputs at
a5V 19 34 19 34
! For conditions shown ss MIN or MAX, vse the approprists valus specified under recommanded CDerating cONAItions.
$AIl typicat values ave 8t Voo s 5 V, T4 = 26°C.
Only one cutput should be sharted at o time, and duration of the short-circwit should net exceod One second,
switching characteristics, Voc =5V, To = 26°C
PARAMETERY FROM (INPUT) TO (OUTPUT) TEST CONDITIONS MIN TYP MAX |UNIT
PLH . % 24
e co x
ey Any 15 24 ns
PLM . (L] 24
B; 3
PHL Aror B ! CL = 15pF, Ry =2k, 15 w ™
PLH co c4 See Note 3 n 7 e
PHL 15 22
tPLM 1" 1
A;orB; !
ThHL o i I

Ytpu = propegation delay time, low-to-high-lavel output
TPHL = Propagation delay time, Nigh-to-low-level output
NOTE 3: Load circuits and voitage wavelorms are shown in Section 1,
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