CMOS 4-Bit Full Adder

With Parallel Carry Out

The RCA-CD4008A types consist of four
full-adder stages with fast look-ahead carry
provision from stage to stage. Circuitry is in-
cluded to provide a fast “parallel-carry-out’’
bit to permit high-speed operation in arith-
metic sections using several CD4008A’s.
CDA4008A inputs include the four sets of bits
to be added, A1 to A4 and B to By, in ad-
dition to the “’Carry In’’ bit from a previous
section. CD4008A outputs include the four
sum bits, S1 and S4, in addition to the high-
speed ‘‘parallel-carry-out’” which may be
utilized at a succeeding CD4008A sectian.

These types are supplied in 16-lead her-
metic dual-in-line ceramic packages {D and
F suffixes), 16-lead dual-in-line plastic
packages (E suffix), 16-lead ceramic flat
packages (K suffix), and in chip form (H
suffix).

STATIC ELECTRICAL CHARACTERISTICS
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T CD4008A Types
Features:

® 4 sum outputs plus parallel look-ahead carry-output

Applications ® Quiescent current specified to 15 V
® Maximum input leakage of 1 A at 15V
B Binary addition/arithmetic units (fult package-temperature range)
8 1.V noise margin (full package-temperature

range)
MAXIMUM RATINGS, Absolute-Maximum Values:

STORAGE -TEMPERATURE RANGE {Tstg) - - - - - - - . .. .. ..o o -66 to +160°C
OPERATING-TEMPERATURE RANGE (Ta):
PACKAGE TYPES D, F, K. H

........ ~55 10 +125°C

PACKAGE TYPE E ... .................ouiiuuiiiaaoiiio.. -40 10 +85°C
DC SUPPLY-VOLTAGE RANGE, (Vpp)

(Voltages referenced to Vgg Terminal): . . . .. ... .. ................. -051t0 +15V
POWER DISSIPATION PER PACKAGE (Ppi:

FOR Tp = —-40t0 +60°C (PACKAGE TYPE E) B . .500 mwW

FOR Ta = +60 to +85°C (PACKAGE TYPE E) . ..... Derate Linearly at 12 mW/°C to 200 mw

FORT, =-55t0 +100°C (PACKAGETYPESD. F.K}y . .. . .. . . ... .. ... .. 500 mwW

FORT, = +100to +125° (PACKAGE TYPES D. F. K)
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE {ALL PACKAGE TYPES)
INPUT VOLTAGE RANGE, ALL INPUTS . . . . .
LEAD TEMPERATURE (DURING SOLDERING)

Atdistance 1/16 £ 1/32 inch {1.59 £0.79 mm) from case for 10 s max

. . .Derate Linearly at 12 mW/DC 10 200 mW

—0.5 to Vpp 05 V

Conditi Limits at indicated Temperatures (°c) RECOMMENDED OPERATING CONDITIONS
i D, F,K, H Packages £ Package o For maximum reliability, nominal operating
Characteristic Units d should be selected so that opera-
:’0’ \(/ll\)l V(D;) _&5 +25 +125 | —40 +25 +85 tion is always within the following ranges.
v \" A\ Typ. |Limit Typ. | Limit
YP YP Characteristic Min. [Max. | Units
Quiescent Device | — | — 1 5 | 5 |03 5 | 300 s0 |05 50 [ 700
Currently Max.| — | — 1 10| 10 105 ] 10 | 600 | 500 | 1 | 100 | 1400 | uA Supply-Voltage Range
{T A= Full Package- 3 12 v
e 15 { 50 1 50 {2000} 500 5 500 | 5000 Temp. Range)
Output Voltage: - los]| 5 O Typ.; 0.05 Max.
Low-Levet, HIGH SPEED]{{CARRY- 14
VoL — |0.10[ 10 0 Typ.; 0.05 Max. v par carry [5uT) ‘o
High Level, — |05]| 5 4.95 Min.; 5 Typ. B‘éy}
VoH — lo.10} 10 9.95 Min.; 10 Typ. !
Noise Immunity: 42 | - 1.5 Min.: 2.25 T x
Inputs Low, . 5 in.; 2. yp. B‘?i
VNL ] - 10 3 Min.; 4.5 Typ. v Az
*
Inputs High, |08 [— | & 1.5 Min.; 2.26 Typ. e Voo
VNH T |- 10 3Min.; 4.5 Typ. 2202
Noise Margin: 45! — 5 1 Min. 8 C:}5
Inputs Low, M O-
VNML 9 |- ]10 1 Min. v o
tnputs High, 053§ — 5 1 Min. (CARRY IN)
VNMH 1 {-| 10 1 Min. Voo © 15 % ALL INPUTS ARE Vs,
. PROTECTED BY :
OutputDrive |*[05] - | 5 | 0.31}0.5 |0.25]0.175]0.155| 0.5 | 0.13 | 0.105 vss*o €0OS/MOS PROTECTION
Current: NETWORK 92¢5- 250775
mChannel | 108| -~ 1 10| 093/15)075{053| 06 [1.5]| 05 | 0.4 Fig. 1— CDA00BA fogic disgram,
:Zlvzkn)/ian 4|3 -] 5 |0.012/0.2 |0.01|0.007{0.009 | 0.2 |0.007 | 0.005 TRUTH TABLE
3 {—-|10]|031]06[025]0.175}024 |05 | 02 |06 | . a; |8 [ < [Tco Jsum
p-Channel 45| — 5 1-0.311-0.5 }-0.25|-0.175}-0.155]-0.5 | -0.13 |-0.105 ololo ol o
(Source), 95| — | 10[.093]/-15]0.75/-0.53 | -06 {-1.5] -05 | -0.4 i lolollols
IpP Min. Al 2 — 5 |-0.012-0.2 |-0.01]-0.007 |-0.008 -0.2 |-0.007}-0.005 ol1l]o of 1
Al 7 — | 10 }J-0.1854-0.3 |-0.15]-0.106} -0.12 |-0.3 | -0.1 }-0.08 1|1}0 110
[} o] 1 0 1
Input Leakage An 1 110
Current, Y 15 105 Typ.; 1 Max. MA 110
Input 0|1 1 1] 0
biL. 11K Max. 1t ]1 ] 111
* Carry Output Asum Output
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CD4008A Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T = 25°C; Input ty, t = 20 ns, C|_ = 15 pF,
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Fig. 3 — Typical sum-in or carry-in to sum-out
propagation delay time vs. CL-

RL = 200 K2
LIMITS
CHARACTERISTIC VDD | D, FKH £ UNITS
) racrag - 9
Typ. Max. Typ. Max
Propagation Delay Time: tpy_ . tp 4 5 900 | 1300 | 900 | 2000 |
Sum In to Sum Out 10 325 500 325 650
Carry In to Sum Out 1% ggso 15%%0 ggg 26%%0 ns
Sum In to Carry Out 1% 1353 2633 ?gg 223 ns
Carry In to Carry Out 1% L%O 17755 14050 29%0 ns
Transition Time: try |, t7 1 5 1250 | 2200 | 1250 | 2900 ns
At Sum Outputs 10 560 900 550 1100
At Carry Output 1% 14";_’5 27255 1 4255 29900 ns
Input Capacitance, C| _ _
(Any Input} 10 10 B pF
AMBENT TEMPERATURE {(T,) «23°C H
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Fig. 4 — Typical carry-in to carry-out propagation
delay time vs. C;.
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Fig. 7 — Quiescent device current test circuit.

Fig. 5 — Typical maximum propagation delay time
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Fig. 8 — Noise immunity test circuit.
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9 — Input leakage current test circuit.
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Fig. 6 — Typical dissipation characteristics.
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10 ~ Typical connection for a 16-bit adder.
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