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TYPES SN54H183, SN541S183, SN74H183, SN74LS183
DUAL CARRY-SAVE FULL ADDERS

BULLETIN NO, DL-S 7711848, OCTOBER 1976—REVISED AUGUST 1877

e For Use in High-Speed Wallace-Tree Summing
Networks

o High-Speed, High-Fan-Out Darlington Outputs
¢ Input Clamping Diodes Simplify System Design

TYPICAL AVERAGE TYPICAL
PROPAGATION POWER
TYPES DELAY TIME DISSIPATION
‘H183 1 ns 110 mW per bit
‘Ls183 15 ns 23 mW per bit

functional biock diagram {each adder)
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schematics of inputs and outputs

SNS54H183, SN541.5183 ... J OR W PACKAGE
SN74H183, SN741.5183 . .. J OR N PACKAGE

(TOP VIEW)
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positive logic: see function tabie

NC—Nao internal connection

FUNCTION TABLE
(EACH ADDER)
INPUTS QUTPUTS

Cn 8 A ) Cn+1
L L L L L
L L H H L
L H L H L
L H H L H
H L L H L
H L H L H
H H L L H
H H H H H

H = high level, L = low tevel

‘H183 ‘L5183
EQUIVALENT OF TYPICAL OF ALL EQUIVALENT OF TYPICAL OF ALL
EACH INPUT OUTPUTS EACH INPUT OUTPUTS
———— V¢
R 120 2
v - —-————e— Ve vee !
cc 1kn 580 BkQNOM | —— NOM
NOM .  NOM
NPUT — INPUT - OUTPUT
§ E QUTPUT L 4 —_—
{ _ ]
~ b
.4
description

These dual fuil adders feature an individual carry output from each bit for use in multiple-input, carry-save technigues
to produce the true sum and true carry outputs with no more than two gate delays. The circuits utilize high-speed,
high-fan-out, transistor-trensistor togic {TTL), but are compatible with both DTL and TTL famities. Series 54H and
B4LS devices are characterized for operation over the full military temperature range of ~55°C to 125°C; Series 74H
and 74LS devices are characterized for operation from 0°C to 70°C.
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TYPES SN54H183, SN74H183
DUAL CARRY-SAVE FULL ADDERS

REVISED AUGUST 1911

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

Supply voitage VG (see Note 1) Vv

Input voitage . . . . . 55V

interemitter voltage (m Note 2) e e e e e e e . ... BBV

Operating free-air temperature range: SN54H183 Clrcults e e e e e e e e e —55°C to 126°C

SN74H183 Circuits . . . . . . . . . . . . 0°Cto 70°C

Storage temperature range —65°C to 150°C
NOTES: 1. Voltage values, sxcept interamitier voltage, are with respect to network ground terminal.

2. This is the voltage between two smitters of 8 multiple-emitter transistor. For this circuit, this rating applies between any two

inputs to the sama adder.

recommended operating conditions

SNG4AH183 SN74H183 uNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Ve 45 5 65 | 4.76 5 525 \'
High-level output current, iy —1 -1 | mA
Low-level output current, gL 20 20 | mA
Operating free-sir temp , TA —86 126 [1] 701 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN  TYPI MAX|UNIT
Vi High-level input voltage 2 v
Vi Low-evel input voltage 08| V
ViK Input ciamp voltage Vee=MIN, || =-BmA -1.56{ V
. Vec=MIN, V)u=2V,
Vi High-level o t vol 24 35 v
OH  High-lovel output voltage ViL =08V, loH=-1mA
VoL Lowlevel ol Voo =MIN. - Vin=2V. 02 04| Vv
output . .
oL tow tput voltage Vi =08V, fg =20maA
h Input current at maximum input voltage Vec = MAX, V=66V 1] mA
i High-level input current Vog = MAX, V=24V 150| wA
Iy Low-level input current Voo =MAX, Vy=04V —6] mA
[ tos _ Shortcircuit output current$ Vg = MAX —40 —100[ mA
Veg = MAX, | SNB4H 183 48 89
[ Suj 1, al} ts ) mA
COL_Supply curment, sl outputs low Sea Note 3 |SN7aH183 875
fccH Supply current, all outputs high Ve = MAX, See Note 4 40 65| mA
T For conditions shown as MIN or MAX, use the appropriate valus specified under recommended aperating diti for the typs.
LAl typical values are st Ve = 5 V, Tp = 258°C.
¥Not more than one output should be shorted at a time, and duration of the short circuit should not excesd one sacond.
NOTES: 3. gy is measured with all outputs open and all inputs grounded.
4. iccH Is measured with afl cutputs open and all inputs at 4.5 V.
switching characteristics, Vec =5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX [UNIT
tpH Propagation deiay time, low-to-high-level output CL=25pF, Ry =280%, 10 15| ns
tpHL Propagation delay time, high-to-low-level output See Note 5 12 18} ns

NOTE 5: Load circuit and waveforms are shown on page 3-10.
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TYPES SN54ALSIS], SNTALS1SY
DUAL CARRY-SAVE FULL ADDERS

REVISED AUGUST 19877

absoluts maximum ratings over operating free-air temperature rangs (uniess otherwise noted)

Supply voltage VO {see Note 1) . . . .7V
Inputvoltage . . . . . . . . . . . . . . . .. P A
Operating free-air temperature range: SN54L5183 Circuits . . . . . —55°C t0 125°C
SN74L5183 Circuits 0°C to 70°C
Storage temperature range -856°C to 150°C
NOTE 1: Volitage values, except interemitter voltage, sre with respsct to network ground terminat.
recommengied operating conditions
SNSALSTEY SNT7ALS18Y uNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 ] 85 | 478 s 53| V
High-leve! output current, Iy —400 —400 | wA
Low-level cutput current, gt 4 8 | mA
Operating freo-sir ArY —56 125 0 | °c

electrical characteristics over recommended operation free-air temperature range {(uniess otherwise noted)

POSY OFFICE BOX S012 + DALLAS, TEXAS 75222

PARAMETER TEST CONDITIONS? MIN TYP! MAX | MIN TYPE MAX | umniT
ViH  High-level input volitage 2 2 \'
ViL Lowdevel input voltage 0.7 08| Vv
Vik  input clamp voltage Vee = MIN, | =-18mA -1.6 -1.8 v
Vow  High-level output voltage Vec=MIN. - Vig =2V, 26 34 27 34 v
Vi = ViLmex, lgy = —400 uA
Vec=MIN, [ =4ma 025 04 026 04
VoL Low-evel output voltage Vin=2V, v
VL = Vi mex, | foL = 8 mA 0.36 0.6
n Input current gt meximum input voltage | Voo = MAX, V=7V 03 03] mA
\)y  High-evel input current Voo =MAX, V=27V €0 60| »A
hL Low-level input current Ve =MAX, V=04V -1.2 —-12] mA
log Short-circuit output currents Veg = MAX ~20 —100| -20 —100| mA
lccL  Supply current, all outputs low Voo = MAX, See Note 3 10 17 10 171 mA
tccH  Supply current, all outputs high Vee =MAX, Ses Note 4 8 14 8 14] mA
1 For conditions shown as MIN or MAX, use the appropriate vslue spacitied under oparating for the Twpe.
tAll typical vatuss sre st Vo =B V, Ta = 25°C.
Enot more than ane gutput should be sharted at a time, and duration of the short circuit should not exceed One second.
NOTES: 3. lggy is measured with ali cutputs open snd all inputs grounded.
4. KpoeH is measurad with all outputs open and all inputsat 4.5 V.
switching characteristics, VeCc =5V, TA = 25°C
PARAMETER TEST CONDITIONS MiN  TYP MAX JUNIT
tp.4 Propegation delay time, low-to-high-level output CL=15pF, R =2k, ) 16| ns
tpH Propagetion delay time, high-to-low-level output Ses Note 6 20 3| s
NOTE 6: Load circuit and waveforms are shown On page 3-11.
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