LS TTL DN74LS Series

DN74LS83A

DN74LS83A

B Description

NO Ja LS &3 /A
4-bit Binary Full Adders (with Fast Carry)

DN74LS83A is a 4-bit full-adder with a “look-ahead” carry.

B Features
® “Look-ahead” carry for high speed

® Partial “look-ahead” carry for system capability
® Wide operating temperature range (Ta = —20 to +75°C)

B Logic diagram
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B Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \'
Output current Lo — 400 A
IoL 8 mA
Operating temperature range Topr —20 25 75 T
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LS TTL DN74LS Series DN74LS83A

B DC characteristics (Ta= —20~+75T) \"’3 <
Parameter Sym Test conditions Min | Typ*| Max | Unit
Vin 2.0 v
Input voltage
Vi 0.8 \Y
VCC=4.75V, V1H=2V
Vou Vi =0.8V, Iou=—400uA 2.7 | 3.4 v
Output voltage Vous Vee=4.75V Io,=4mA 0.25 | 0.4 \Y%
Viu=2V
VoLz Vii=0.8V ToL=8mA 0.35] 0.5 | V
Inputs other than Cq I Vec=5.25V 40 HA
Co 1 Vi=2.7V 20 HA
Input tnputs other than Co | Vee=5.25V —0.8] mA
current Co IL V,=0.4V ~0.4] mA
Inputs other than Cq, Vec=5.25V 0.2 mA
h V=7V
Co 1= 0.1 mA
Output short circuit current** los Vee=5.25, Vo=0V —15 —100} mA
Input clamp voltage Vig KC__C_i?_JHS,X —1.5| V
All inputs = 0V 22 39 mA
x _ B input =0.8V
Supply current Icc Vee=5.25V Other inputs = 4.5V 19 34 mA
All inputs = 4.5V 19 34 mA

* When constant at Voo =5V, Ta= 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.

£ 0‘
B Switching characteristics (Vcc=5V, Ta=25T) ) ‘-Z\'
Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit
t 4
PLH Co i 16 2 ns
teu 15 24 ns
t
P Ai, Bi % 15 | 24 | v
Propagation delay time trat CL=15pF 19 2 =
pag 4 toiu Ro=2kQ 11 17 ns
Co Cy
teu 15 22 ns
t
PLH Ai, Bi C4 11 17 ns
teuL 12 17 ns

¥ Switching parameter measurement information

1. Measurement circuit 2. Waveforms
A5V Vec Output
{ ool b
P 1
H g A c " R. X Input
Inputlg = B q i
< A ] CL ]
'_% 5 ° Out! !
L 2’ putl - ——— ——- 4 In-phase output 13V 1.3V
esg B’ s J 3 {Same 1oad circuit as above [EONRLIES tppr VoL
2
B § ™ Zsr¥*—{Same load circuit as above P toLn
v 2 B, Z, Same load circuit as above ——t— Vou
B Co %, -‘L<|Same load circuit as above Reverse-phase 1.3V 1.3V
g 'L output Vor
Notes Notes
1. Cy, includes probe and tool floating capacitance. 1. Input waveform: t, £ 15ms, t¢ S 6ns, PRR = IMHz,
2. Diodes are all MA161 or equivalent. duty cycle = 50%.
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LS TTL DN74LS Series DN74LS83A

3. Table of measurement conditions

Para- Input Inputs Outputs
meter| Output B, A, Bs As B A, B, A Co Cq 3 23 3, 3
Cq GND | GND | GND | GND | GND | GND | GND | GND | IN ouT
—~Zior Cs { GND | 4.5V |GND | 4.5V |GND | 4.5V [GND | 4.5V | IN |OUT |0OUT | OUT OUT | OUT
GND | IN
GND | GND { GND | GND | GND | GND GND ouT
IN | GND
GND | IN
GND | GND | GND | GND GND | GND | GND ouT
IN | GND
GND | IN
GND | GND GND | GND | GND | GND | GND ouT
IN | GND
teLn GND | IN
GND i GND | GND | GND | GND | GND | GND ouT
tpae | Alor Bi IN | GND
—Zjor C4 4.5V | IN
GND | GND | GND | GND | GND | GND N a5y GND OuUT | OUT
4.5V | IN i
GND | GND | GND | GND N Ta5v GND | GND | GND OUT | OUT
4.5V | IN
GND | GND N Tasv GND | GND | GND | GND | GND OUT [ OUT
4.5V | IN
N Tisv GND | GND | GND | GND | GND | GND | GND | OUT | OUT
B Truth tables
Outputs
Inputs
When Cy = L/When C, = L When Cy = H/When C, = H
A/ As B,/ B; A/ A, B, / B, 2/ 3 2,/ 5, C:/C, 2/ 2 2/ 2 Cy/Cy
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 H L H H H H H
Notes 1. H: HIGH voltage level.

2. L: LOW voltage level.

3. Ay, By, Ay, and B; input requirements are used to determine the values of Z;, Z,, and the internal carry C,.
Next, Cy, A3, B3, As, and By values are used to determine output £3 and Z,4.
(C, is not output as an external signal.)
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