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& HARRIS CD4008B Types
CMOS 4-Bit Full Adder

With Parallel Carry Out

2 —1e
High-Voltage Types (20-Volit Rating) Features: 52
® 4 sum outputs plus parallel look-ahead carry-output 22 :

W CDA40088 types consist of four n High-s.peed operation — sum in-to-sum out, 160 ns typ; al —|e
full adder stages with fast look ahead carry carry in-to-carry out, 50 ns typ. at Vpp =10V, v:sl ;
provision from stage to stage. Circuitry is CL=50pF ToF VIEW
included to provide a fast “parallel-carry-out” u Standardized, symmetrical output characteristics . 920524450
but to permit high-speed operation in arith- # 100% tested for quiescent current at 20 V
metic sections using several CD40088's. = Maximum input current of 1 uA at 18 V CD40088 -
CD4008B inputs include the four sets of bits over full package-temperature range; 100 TERMINAL ASSIGNMENT
to be added, A1 to Ag and Bt to Bg,in nA at 18 V and 25°C
addition to the “Carry In” bit from a pre- = Noise margin {over full package tempera-
vious section. CD4008B outputs inctude the turerange): 1VatVpp=5V
four sum bits, S1 to S4. In addition to the 2VatVpp=10V
high speed “*parallel-carry-out’ which may be 25VatVpp=15V

utilized at a succeeding CD4008B section.
The CD40088 typas are supplied in 16-lead

& 5.V, 10-V, and 15-V parametric ratings Fin canay | (f;:.ﬂ'- 2

’ 'ype k ® Meaets all requirements of JEDEC Tentative
hermetic dual-in-line ceramic packages (D Standard No. 13B,“Standard Speclfications
and F suffixes), 18-lead dual-in-line plastic for Description of ‘B’ Series CMOS Devices'”
packages (E suffix), and in chip form (H Applications:
suffix). ® Binary addition/arithmetic units
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o1
(CARRY IR} y
STATIC ELECTRICAL CHARACTERISTICS Voo + 16 v
Vss =8 *:lﬁ.l‘;TINPUTs ane S
CHARACTER. CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) ﬁ!?ﬁ:fé.;?‘:‘y“’“
UNITS
1STIC vo vin | Voo +25 92¢5-27643
(v} wv) | tvy| ~-B5 | —40 +85 | +125 | Min. | Typ. | Max. Fig.1 — CD40088 logic diagram.
Quiescent Device - 0,5 5 5 5 150 150 - 0.04 5
Current, - 010} 10| 10 | 10 | 300 | 300 | - | 004 | 10
'DD Max. o[ 15| 0 |20 660 [ew | = oo || M
- 0,20 20 | 100 | 100 | 3060 | 3000 | — | 0.08 | 100
Output Low 04 |[05] 5 | 064|061 | 0.42 | 0.36 | 0.61 1 - TRUTH TABLE -
(Sink} Current 05 [o010[ 10 ] 16815 1.1 09 | 1.3 26 - - -
‘oL Min. 15 lo15] 5] a2 | 4 | 28 | 24 |34 | 68 | - Ai | Bi| Gi|| Co|Sum
Output High 46 | o0s| 5 |-064-061]-042]-036[-0851| —1 - | mA olojJolfo] o
{Source) 25 05| 6 | 2 [-18]-13]-115]-16 | -32} - 1 0o}l o0flo 1
C‘l’"e",‘v-‘ 95 |010] 10 |—16 |15 | —11 | 098 |13 | —26 | - o 1ioffo]
On Hhn. 135 |015] 15 | 42| —4 | —28 | —24 |34 | =68 | — tp1jopgtfo
Qutput Voltage: - 05 5 0.05 - [} 0.05 0 0 1 0 1
Low-Level. — Toa0] 10 0.05 - 0 | 005 O I R | R
Vo, Max. . oj1|1}l1]o
- Joas[ 15 0.05 - o [oos] | BEEEY EER
Output Voltage: - 0,5 5 4.95 495 5 - *
High-Level, — [o10] 10 9.95 995 | 10 -
VOH Min. ~ [o15] 15 14.05 15| 16 | -
input Low 05,45 - 5 15 - - 15
Voltage, 1.9 - |0 3 - | = 3
Vi Max - EaEl — s 1 — = 4
input High 0545 - | 5 35 35 | — —_1 Vv
Voltage, 1,9 — 10 7 7 — —_
VIHMin. 15935 - | 15 1 T
e - foas{ s |afsoa | &1 | 21 | - [#108] 00| pa
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CD40088B Types

RECOMMENDED OPERATING CONDITIONS at T4 = 259C, Except as Noted.
For maximum reliability, nominal operating conditions should be
selected so that operation is always within the following ranges:

LIMITS

CHARACTERISTIC MIN. MAX. UNITS

Supply-Voitage Range (For
T = Full Package Temp- 3 18 v
erature Range)

LOAD' CAPACITANCE (C)—pF
- 32¢8-28204

MAXIMUM RATINGS, Absolute-Maximum Values: Fig.3 — Typical sum-in to sum-out propagation delay
DC SUPPLY-VOLTAGE RANGE, (Vpp) time vs. load capacitance.

Voltages referenced to Vgg Terminal) ceresean. ~0.5VE0 +20V
INPUT VOLTAGE RANGE, ALL INPUTS ..o =0.5VioVpp +0.5V
OC INPUT CURRENT, ANY ONE INPUT .......: T . cerees £10MA
POWER DISSIPATION PER PACKAGE {Pp):

ForTp =-559C 10 +100°C ....

For Tp = +100°C lo +1259C. .
DEVICE DISSIPATION PER QUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types)..... [ETR TP .. 100mW
OPERATING-TEMPERATURE RANGE Ta) -559C to +1259C

....... Crreraeirrecrieaeaa. . S00MW
. Derata Linaarily at 12mW/9C to 200mW

N 10 CARRY~/
R u,,,,ff’.n_”:—n

ION DELAY

RRY~

STORAGE YEMPERATURE RANGE Tsig) -65°Cto +1509C ap:-
LEAD TEMPERATURE (DURING SOLDERING): g
Atdistance 1/16 + 1/32inch (1.59 + 0.79mm) from case for 10s max . +265°C % 2

LOAD CAPACITANCE (€ )—pF
92C3- 103038
Fig.4 — Typical carry-in to carry-out propagation
delay time vs. load capacitance,

COMMERCIAL CMOS
HIGH VOLTAGE ICs

AMBIENT TENPERATURE (Tple25°¢
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B(3-16] = 2(500+ 90 + 88 3.
1361 —Hcos008 S8 S0+50+304155 5 (ci2Co) (Si-Co + (Ci-So)« 345 o
— 32
Ci Ea
i o
—] :
ag.z2 | < — 50 30 155 z
a“’,."zz{—:cmm _}59-'2 50+50+158 (Ci-Co)+ (Si-Co}4 (Ci-So) §
Ci
C. 92¢5- 28308
. o Fig.5 — Typical carry-in to sum-out propagation delay
:‘“’ “cvacos [—ss.g 90 +135 (Si-Col+(Ci-So) » 90+155 time vs. load capacitance,
3-8] —
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g:.:[._:CDAOOB —}sie 180 (si-sa
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Vs ALL SUMS SETTLED AFTER 345 ns =
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L“ﬂﬂﬂl{?ﬂiﬂﬂﬂ ]

A

SUM < (R TO CARRY~OUT PROPAGATION DELAY TIME

92c8-33074 L [
B £
) e HE
Fig.2 — Typical propagation delay for a 16-bit adder (10 V operation). R =
40 [T] 80 =] 10 L]

LOAD CAPACITANCE {Cpi—pF
$2¢5-20307
Fig.6 — Typical sum-in to carry-out gropagation delay
time vs, load capacitance.
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DYNAMIC ELECTRICAL CHARACTERISTICS N‘“N'W:W“E VOLTAGE {vpg)—V -
At T, =25°C: Input t,, tg=20ns, C; = 50pF, R, = 200kS RERT TEDPERATURE AT TS E LR
A r L L N AuRe a2y e
GATE-TO-SOURCE VOLTAGE (V 5 %
3
g
A\ LIMITS S
CHARACTERISTIC o UNITS £
TYP. MAX. "%
Propagation Delay Time: 5 400 800 FteH g
PHL, tPLH 10 160 320 ns H
Sum In to Sum Out 15 s 230 i §
5 370 740 H
3
Carry In to Sum Out 10 156 310 ns 3
15 1 1 5 230 WRL-24N20%%
5 200 400 Fig.7 - Typical output high (saurce}
Sum In to Carry Out 10 90 180 ns current characteristics.
15 65 130
5 100 200 ORAIN-VO-SO\IH.CE VOLTAGE {Ypsi—V
Carry In to Carry Qut 10 50 100 ns =13 - -
AMB'ENT TEWPERATURE (Tahr257C-HH THHHHE
15 40 80 HH e PR <
CATE - 10X NOLTAGE [¥ggt SV £ F
Transition Time: 5 100 200 i THHH oA L
: : &
tTHL, tTLH 10 50 100 ns t T 3
15 40 80 Rt ]
T g
Input Capacitance, C|nN - 5 75 pF T sjtt 2
weetes §
3
a
= H
H
.
s 2
HE S 3
I 133 3
92¢5-24202:42
Fig.8 — Minimum output high {source)
current characteristics.
[AMEIENT TEMFERATURE Tak23° ey AMBIENT T HFER TAP25TC { 'L P
1 s : ; « HHEHH tEr [ANBTAT TERPERATIRE TT41°38 C —F 53]
L + K t e 1 3|
3 = t ~ :
o ~T0-S0URCE YOUTAGE (Vgg)+13 K 1 +
z = T E' T GATE - TO-SOURCE VOLTAGE (Vgg)™! I 3 =
£ e g i ===
s ras a 3 1 4 ga Towe: T & Sre % &}
2 A oy T a7 = 12 T T
H e s t 3z Z H 208
= - rea H
£ a s S IR o HE—t
3 sEMELsy THH 5 5V LOAD CAFACITANGE (CL3aiSaf
ia st et L 2% enwiiss T + I - € =30pF
H . H S HH e k t " T Ht l 51 S N N O S A R}
- g ] .
ORAIN-TO-SOURCE VOLTAGE (Vgs)—V s zonas DRAN-TO-SOURCE VOLTAGE {¥ps}—V e ! ' cent FecupHer 1 ‘,_mf b4
Fig.9 {sink) Fig.10 — Minimum output low "k}. ren eIl
'ig.9 — Typical output low (sink . 10U — ut low (sin. o _ ety bl . cepi,
9. ot chanctertics current characteristics. Fig.11 Typicgl dissipation characteristics,
Yoo
Voo L
INPUTS
o
V3. V?J vio
INPlﬂ'i_ _O_UTPUTS NF\E_ f
Vin -] - Yoo - NOTE
:\°_> -] I/ \,_@_, Pl MEASURE INPUTS
@ '™ - 4 o -l SEQUENTIALLY,
o 4 Vss TO BOTH Vpp ANO Vgg
. - CONNECT ALL UNUSED
vss-m-mu.n. azcs-2760m V‘ss MO ear v connmarion ‘ lz(:omes“r‘?s:!mm
T s2¢s rra0z s
Fig. 12 — Quiescent-davice-current test circuit. Fig.13 — Inputwvoltage test circuit. Fig.14 — Input current test circuit.
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87
2.209)

0.102-0.254)

i
d

83-91
{2.108-2.31) 9265-21745

Dimensians in parentheses are in milli-
meters and are derived from the basic
inch dimensions as indicated.  Grid
graduations are in mils {10—3 inch).

COMMERCIAL CMOS
HIGH VOLTAGE ICs

Dimensions and Pad Layout for CD4008BH
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