G0S/M0S
INTEGRATED
CIRCUIT

PRELIMINARY DATA

4-BIT FULL ADDER WITH PARALLEL CARRY OUTPUT

® 4 SUM OUTPUTS PLUS PARALLEL LOOK-AHERD CARRY-OUTPUT

® HIGH-SPEED OPERATION-3UM IN-TO-SUM OUT 160 ns (TYP.): CARRY IN-TO-CARRY OUT
50 ns (TYP.) AT Vpp= 10V, C_= 50 pF.

® QUIESCENT CURRENT SPECIFIED TO 20V

® MAXIMUM INPUT CURRENT OF 1 uA AT 18V (FULL PACKAGE-TEMPERATURE RANGE)

® 5V, 10V, AND 15V PARAMETRIC RATING

The HCC 4008B (extended tempsarature range) and HCF 4008B (intermediate temperature range) are
monolithic integrated circuits, available in 16-lead dual in-line plastic or ceramic package and ceramic
flat package.

The HCC/HCF 4008B types consist of four full adder stages with fast look ahead carry provision from
stage to stage. Circuitry is inciucled to provide a fast “parallel-carry-out” to permit high-speed operation
in arithmetic sections using several HCC/HCF 4008B's.

HCC/HCF 4008B inputs include the four sets of bits to be added, A1 to A4 and By to By, in addition to
the "Carry In" bit from a previous section. HCC/HCF 4008B outputs include the four sum bits, S1 to S4.
In addition to the high speed "parallel-carry-out” which may be utilized at a succeeding HCC/HCF 40088
section.

ABSOLUTE MAXIMUM RATINGS

Vop* Supply voltage -0.51t0 20 v

V) Input voltage -0.5t0 Vpp +0.5 v

1 DC input current (any one input) +10 mA

Piot Total power dissipation (per package) 200 mw
Dissipation per output transistor

for Top= full package-temperature range 100 mw

Top Operating temperature: for HCC types -55t0 125 °C

for HCF types -40to 85 °C

Tstg Storage temperature -65 to 150 °C

* All voltage values are referred 1o Vgg pin voltage

ORDERING NUMBERS:

HCC 4008 BD for dual in-line ceramic package

HCC 4008 BF for dual in-line ceramic package, frit seal
HCC 4008 BK for ceramic flat package

HCF 4008 BE for dual in-line plastic package

HCF 4008 BF for dual in~line ceramic package, frit seal
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MECHANICAL DATA (dimensions in mm)

Daul in-line ceramic package
for HCC/HCF 4008 BF
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RECOMMENDED OPERATING CONDITIONS
Voo Supply voltage 3to 18 \
Vi input voitage 0toVpp \
Top Operating temperature: for HCC types -55to 126 °C
for HCF types -40to 85 °C
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LOGIC DIAGRAM TYPICAL APPLICATION
HIGH SPEED Speed characteristics of a 16-bit adder
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STATIC ELECTRICAL CHARACTERISTICS (under recommended operating conditions)

Test conditions Values

Parameter v, 1 Vo Vbo TiLow® 25°C Trign* Unit

liol
(Vi | (V} | (wA) | (V) | Min, | Max. | Min, | Typ. | Max. | Min. | Max.

R Quiescent sup-| 0/ 5 5 5 0.04 5 150
ply current  "g/9g 10 10 0.04 | 10 300 .
0/15 15 20 %04 | 20 so0 | *
0/20 20 100 0.08 | 100 3000
Vou Output high |0/ 5 <1] 5 |495 4.95 4.95
voltage 0/10 <1 10 | 995 9.95 9.95 v
0/15 <1 15 |14.95 14.95 14.95
VoL Output low 5/0 <1] 5 0.05 0.05 0.05
voltage 10/0 <1 10 0.05 0.05 005 | V
15/0 <1[ 15 0.05 0.05 0.05
Vin Input high 0.6/4.6] <1 5 | 35 35 3.8
voltage 179 [ <171 10 7 7 7 v
151351 < 1] 15 11 11 1
Vi Input low 4.5/0.5] < 1 5 1.5 1.5 1.5
voltage 9/1 | <1] 10 3 3 3 | v
13518 <1 15 4 4 4
lon Output 0/ 5| 25 5 |2 16 | -3.2 .15
g;‘rvr‘;m Heelo/ 6 | 48 & | 064 IR 036
types| 0/10 | 9.5 10 |-1.6 -1.3 | -2.6 -0.9
0/15 | 135 15 |42 34 | 68 24 A
0/ 5| 25 5 |-1.8 16 | 3.2 13
HCF| 0/ &5 | 46 | 5 |-0.61 051 1 0.42
types| 0/10 | 95 10 (18 13 | 26 11
0/1E | 13.5 15 | 4 34 | 6.8 2.8
loL Output 0/ & | 04 5 | 0.64 051 | 1 0.36
sink | HCCT 467 05 0 | 16 13 | 26 09
current | types
0/15 | 15 15 | 42 34 | 68 24 A
0/ 5| 04 5 | 0.61 051 1 042
t;‘f; 0/10 | 0.5 0] 15 13 | 26 1.1
0/15 | 15 15 | 4 34 | 6.8 28
* %
AR ";;fr“e‘n't“"”g" 0/18 18 £0.1 +10-5| £0.1 £1 | uA
*
¢ ::gg:::itance 5 7.5 pF

* TLow= - 55°C for HCC device; - 40°C for HCF device.
* Trngn= 1126°C for HCC device; + 85°C for HCF device.
The Noise Margin for both “1” and 0" level is: 1V min. with Vpp= 5V
** Any input 2V min. with Vpp= 10V
2.5V min. with Vpp= 15V
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DYNAMIC ELECTRICAL CHARACTERISTICS

{Tamp= 25°C, C,_= 50 pF, R_= 200 ka,

typical temperature coefficient for all Vpp values is 0,3%/°C, all input rise and fall times = 20 ns)

Test conditions Values
Parameter Unit
VpplV) | Min Typ. | Max.
tpi ., Propagation delay s | 5 400 800
tp time um In to
- s 18 230
5 370 740
C:arryoln to 10 155 310
Sum Out
15 115 230
ns
s | 5 200 400
um In to
Carry Out 12 22 :ig
\ 5 100 200
Carry Into
Carry Out 12 ig 180(:)
tTHL,  Transition time 5 100 | 200
TLH 10 50 100 | ns
15 40 80

Typical output low (sink)
current
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current characteristics

lov TT1 ol TTTTTI
mA) Tamb = 25°C Vo «15V]_ () |~ Tamb = 25°C
% .g_
12 —
L P
Vs
20 10
//,
. A
1/ VOV| ° L / [0v|
” L 6 / L
A /A
s 4
” /

. Sy % § ) — ﬂf

[ T ]
0 2 4 6 s 0 12 Yo V) ° 2 4 6 s v n Vps (V)

‘Tow
(mA)

Typical output high (source)
current characteristics

o-2938
T T T |
VoS = -5Y
N
AN
AN
A \‘\-IDV
m -
1T
| | {Tampe2sc ISV |
[ 11
° 5 0 ~¥ps (V)

53



0
o
(ma)

fPLH

e

(ns)
00

50

200

150

50

Minimum output high
(source) current character-
istics s

g L ]

A T - 10V

Tamp =25°C -15V
1T T

o H L

-¥ps (V)

Typical carry-in to sum out
propagation delay time vs.
load capacitance

-270
EEREDEE [
Tamb = 25°C] [ |
I
NN b i
T B 1
EuARRRE = .
[ i T
L 7
|
151
10V
== g1t
-—
15v
T
1 1T
0 0 P O B W W 80 LR

toLw
oL
(ns)

350

tPLH
oL
ins)

320

Typical sum-in to sum out

Typical carry-in 1o carry-out
propagation delay vs.
capacitance

load

propagation delay vs. load
capacitance .
J'I T CJ:H - | ::f.f
”L—r—* | T tns)
S D - Vunk=5V i{_'_ (1 180
1 Ai— 140
- -
ij_L % Fr » 120
EEENEEEENENEEE N .t
— = &
=t 103
] T —t 50
+ . — - 40
1
T T ®
NSRRI
b 2 30 (2] 50 oC % 80 Cy {pF) I}

Typical sum-in to carry-out
propagation delay time vs.
load capacitance

TITTI T
o - 25°C
ans ]
I y=l
ot
—-—-\’—‘j VDD =5V [ T j
T Tt ‘
BN
T
T
0’ j—
",_‘ = — T T
e 5V
L] ; A
1 1 O O O T
0 W 0V 40 50 60 W 80 C {pF)

80 ¢, (pF)

Typical dynamic power dis-
sipation/package vs. fre-
quency

10% (MY

54



