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.
CD4008A inputs include the four sets of bits
t0 be added, A1 to A4 and Bq 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 section.

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).

CD4008A Types

Features:

8 4 sum outputs plus parallel look-ahead carry-output

Applications | Quiescent current specified to 15 V
PP ® Maximum input leakage of 1 uA at 15V
® Binary addition/arithmetic units {full package-temperature range)
8 1-V.noise margin {full package-temperature
range)

MAXIMUM RATINGS, Absolute-Maximum Values:

o

STORAGE-TEMPERATURE RANGE {Tsg) - - . -« - -« oo —65 to +150 C

OPERATING-TEMPERATURE RANGE (T a): .
PACKAGE TYPES D, F, K H oo oo e —55 to +125 C

PACKAGE TYPE E ... oottt it e ~40 10 +85°C
DC SUPPLY-VOLTAGE RANGE, (Vpp!
(Voltages referenced to Vgg Terminal): . . . . ... ... .................. -05t0 +16 V

POWER DISSIPATION PER PACKAGE (Pp):
FOR Ta =—-4010 +60°C (PACKAGE TYPE E)
FOR Tp = +60t0 +85°C (PACKAGE TYPE E)

FORT, =-5510 +100°C (PACKAGETYPESD,F.K) . .. ... ... ... .. ... ... 500 mW

FOR T, = +100 0 +125° (PACKAGE TYPES D, F. K} _ perate Linearly at 12 mw/°C to 200 mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR TA = FULL PACKAGE-TEMPERATURE RANGE {ALL PACKAGE TYPES). . . . . .. 100 mwW
INPUT VOLTAGE RANGE, ALLINPUTS . . . .. .. ... ... ... ....... —0.510 Vpp +05 V

LEAD TEMPERATURE (DURING SOLDERING):

STATIC ELECTRICAL CHARACTERISTICS At distance 1/16 £1/32 inch (1.59 £0.79 mm) fromcase for 10smax . . . .. ... ... ... +265 C
Conditi Limits at Indicated Tampcnmres (°c) RECOMMENDED OPERATING CONDITIONS
nditions | D, F, K, H Packages £ Package . For maximum reliability, nominal operating
Characteristic Units conditions should be selected so that opera-
:/Vo) \(/\I/")‘ V(‘[/):) _55 +25 +125 | —a0 +25 +85 tion is always within the following ranges.
Typ. [Limit Typ. | Limit
Y YE Characteristic Min. |Max. | Units
Quiescent Device | — 1~ 1 6 | 5 |0o3]| 5 [300 ] s0 {05 50 | 700
Current,J Max. | — [ — | 10| 10 |05} 10 | 600 | 500 | 1 | 100 | 1400 | uA Supply-Voltage Range
{T A= Full Package- 3 12 \
— ]~ 1151 60| 1 [50]2000] 500 | 5 | 500 |5000 Temp. Range)
Output Voltage: — |los| s 0 Typ.; 0.05 Max.
Low-Level, HIGH SPEED](CARRY- 14
VoL - 10,10{ 10 0 Typ.; 0.05 Max. v Par.carrY [ 5uT) o
High Level, - |05} 8 4,95 Min.; 5 Typ. "‘6‘5
VOH — lo.,10] 10 9.95 Min.; 10 Typ. rao! som |20
Noise Immunity: 42 | — . - T4
Inputs Low, . 5 1.5 Min.; 2.25 Typ. asci R
VNL 9 |-}110 3 Min.; 4.5 Typ. v A3 =,
Inputs High, 08 | — 5 1.5 Min.; 2.25 Typ. ey s Voo
N %5 ] SUM 2
VNH 1 {-1]10 3 Min.; 4.5 Typ. 20 =
Noise Margin: a5 | — . 8 6)5
Inputs Low, - 5 1 Min. jp.< sum 208
\ - .
NML 9 10 1 Min. v clg)g_ »
Inputs High, 05 | - 5 1 Min. (CARRY IN) .
VNMH 1 |- | 10 1 Min. *ALL INPUTS ARE
" ooy sroreeres oy Vves
Output Drive 05| -] 5 ]031[/05[0.25|0.175[0.155] 0.5 | 0.13 | 0.105 s cos/MOS PROTEC TION
Current: NETW B
mehanes |7 ]os| - | 10| 093]15 |075| 053 | 06 |15 | 05 | 0.4 Fig. 1 - CDA00BA togic disgram.
{Sink), 4f{ 3 {-| 5 ]0012}02 J0.01{0.007]0.009 | 0.2 |0.007 | 0.005
IpN Min. - - - TRUTH TABLE
3 — | 10} 0.31|05 [0.25]|0.175]0.24 |05 | 0.2 | 0.16 mA A; | B | € ||Co [suM
p-Channel ' 45| — 5 1-0.311-0.5 ]-0.25]-0.175-0.1556| -0.5 { -0.13 |-0.1056 o lo lo ol o
{Source), 95| —~ | 10[-093]-15]0.75{-0653 | -06 |-1.5] -05 | -0.4 ilolollo]
IpP Min. Al 2 — 5 1-0.0121-0.2 |-0.01{-0.007 |-0.008 | -0.2 |-0.007 |-0.005 ol1]0 ol 1
Al 7 — | 10 }-0.185}-0.3 | 0.15|-0.105] -0.12 | -0.3 | -0.1 | -0.08 11130 L
Input Leakage 0101 ol
Current, Any 15 +10—5 Typ.; £1 Max. HA 110 )1 110
L K M fnput ' AENERIERE
|L. 11H Max. ’ M
* Carry Qutput Agsum Output ! !
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CD4008A Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Tp = 25°C; Input ty, t§=20ns, C| = 15 pF,

w AMBIENT TEMPERATURE (T4) »25°C - |.
RL = 200 K2 ¢ 00| FoR aLL VALUES OF vpo -0 3 XriE
LIMITS Bl ol Tt
- ¥ T
CHARACTERISTIC VoD D, F K H E UNITS §z w0 &
) Packages Package z
Typ. Max. Typ. | Max. é:f
Propagation Delay Time: tpyy) . tp 1 900 | 1300 | 900 | 2000 | o !
Sum In to Sum Out 10 325 500 325 650 f"‘ 100H]
H &8 ; ! :
5 900 1300 | 900 | 200 H s
Carry In to Sum Out 10 395 500 325 6500 ns ° Lmnﬁml?&uczﬁt%u—wr o
5 320 600 320 800 Fig. 2 — Typical sum-in to carry out propagation
Sum | C O
n to Carry Out 10 | 120 [ 200 | 120 | 240 | ™ delay time vs. C .
5 100 175 100 200
Carry In to Carry Out 10 45 75 45 90 ns v - ST .
'g',;. TYPCAL v‘étu.:nmu( coéncg ‘5'
Transition Time: tryL, tTLH 5 | 1250 | 2200 { 1250 | 2900 | i A lveved Eﬁiiﬁ“};ﬁ' -
At Sum Outputs 10 | s50 | 900 | s50 | 1100 S [T
At Carry Output 5 125 | 225 | 125 | 290 ns 55 oot} € il L
10 45 75 45 90 o7 i HhiHE
Input Capacitance, C) ;? " b :
{Any Input) - 10 - 1o - pF 32 sooh
53 54 §
‘: o
iz s 235!
23 358 Sset]
[ [ X 40 30 80
LOAD CAPACITANCE (Cy)— oF
Fig. 3 — Typical sum-in or carry-in to sum-out
propagation dslay time vs. Cy.
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Fig. 4 — Typical carry-in to carry-out propagation
delay time vs. Cy.
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Fig. 7 — Quiescent device current test circuit.
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Fig. § — Typical maximum propagation delay time
vs. VDD for carry-in to carry-out.
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Fig. 8 — Noise immunity test circuit.
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Fig. 9 — Input leakage current test circuit.
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Fig. 6 — Typical dissipation characteristics.
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Fig. 10 — Typical connection for a 16-bit adder.
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