CD4078B Types

CMOS 8-Input
NOR/OR Gate

High-Voltage Types (20-Volt Rating)

The RCA-CD4078B NOR/OR Gate provides
the system designer with direct implementa-
tion of the positive-logic 8-input NOR and
OR functions and supplements the existing
family of CMOS gates.

The CD40788 types are supplied in 14-lead
dual-in-line ceramic packages (D and F suf-
fixes), 14-lead dual-in-line plastic packages
(E suffix), 14-lead ceramic flat packages (K
suffix), and in chip form (H suffix).

Features:

® Medium-Speed Operation:
tPHL, tPLH =75 ns (typ.) at Vpp =10 V

® Buffered inputs and output

8 5V, 10-V, and 15-V parametric ratings

® Standardized symmetrical output characteristics

u 100% tested for quiescent current at 20 V

® Maximum input current of 1 uA at 18 V
over full package-temperature range:
100 nA at 18 V and 25°C

= Noise margin (over full packag p
range): 1VatVpp=5V
2VatVpp=10V 25VatVpp=15V

® Meets all requirements of JEDEC Tentative
Standard No. 13A, "Standard Specifications
for Description of ‘B’ Series CMOS Devices”

ature

MAXIMUM RATINGS, Abso/ute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vpp)
{Voltages referenced to Vgg Terminal)

INPUT VOLTAGE RANGE, ALL INPUTS .

DC INPUT CURRENT, ANY ONE INPUT

POWER DISSIPATION PER PACKAGE (Pp):
For Tp = —40 to +60°C (PACKAGE TYPE E)
For Tp, = +60 to +85°C (PACKAGE TYPE €}

For T = -65 to +100°C (PACKAGE TYPES D, F, K)
For Ta = +100 to +125°C (PACKAGE TYPES D, F, K)

. —0.5t0+20 V
0510 Vpp +t0.5 V
.o HOmA

500 mW
Derate Lmearlv al 12 mW/°C to 200 mW
500 mW
Derate Lmearly at 12 mW/OC to 200 mW

DEVICE DISSIPATION PER QUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types)

OPERATING-TEMPERATURE RANGE (TA)
PACKAGE TYPES D, F, K, H .
PACKAGE TYPEE . . .
STORAGE TEMPERATURE RANGE (Ts‘ ) .
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 * 1/32 inch {1.59 £ 0.79 mm) from case for 10 s max.

RECOMMENDED

OPERATING CONDITIONS

For maximum reliability, nominal operating
conditions should be selected so that operation
is always within the following ranges:

CHARACTERISTIC [ Min.|Max.|Units
Suppty Voltage Range

(For Tp  Full Package

Temperature Range) 3 118 Vv

100 mwW

-85 10 +125°C
-40 0 +85°C
—-65 to +150°C

+265°C

92¢S-29099

Fig. 1 — Logic diagram.

DYNAMIC ELECTRICAL CHARACTERISTICS
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Fig. 2 — Typical output low (sink } current
characteristics.
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Fig. 3 — Minimum output low (sink)
current characteristics.

At Ty = 25°C, Input t, ty=20ns, C = 50 pF, R, = 200k4) ORAIN-TO- ”“"‘:‘ ""L‘;‘G“"DS‘TV
S T T
GATE-T0-SOURCE VOLTAGE Vg H
TEST CONDITIONS ALL TYPES 1
LIMITS HH 3
CHARACTERISTIC UNITS Hio o
[v H
DD | ryp. MAX. £
VOLTS T g
Propagation Delay Time, 5 150 300 E
PHL. tPLH 10 75 150 ns ;
15 55 110 W N
5 100 200 L
Transition Time, 10 50 100 ns 3
tTHL, tTTLH 15 40 80 secs- zarzons
Input Capacitance, Cypy Any input 5 75 pF Fig. 4 — Typical output high (source) current
characteristics.
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STATIC ELECTRICAL CHARACTERISTICS PRI Sounte wouace (osi—v
ANBIENT v::b‘smvuaz (Tal=28%C “[ HHAH
LIMITS AT INDICATED TEMPERATURES (°C) LAEALEARaes et ANAS SAASRARARY H
CONDITIONS Vialues at -55, +25, +125 Apply 1o D, F, K. H Packages H } 1 <
CHARACTER- Values at —40, +25, +85 Apply to E Package t HH-s 3
ISTIC UNITS Hh H s
Vo |Vin|Vbp *25 o §
(V) ) | (v) | -55 | —a0 +85 | +125 [ Min. | Typ. | Max. H H o oviH Hi 3
Quiescent Device - 05 5 [ 025} 025 7.5 75 - 001 | 0.25 assts Wﬂ}: ;!; ! % g
Current, - jo0jojosfos] s [ s - Toor[os| i H
Max. HH s vl
DD Max - Joas[ 15| t T o] | - Joar | 11" fix : s §
= |o20] 20 | s 5 [ 150 | 150 | - | 002 ] 5 ; i g
H 5
Output Low 04 05| 5 {064 {061 | 042 [ 0360861 1 SHHHRTHE R 8
(Sink] Current 05 Joio|l 1o 16 ] 18 11 09 [ 13 26 szes-zasnas
oL Min T8 015 15 22 ) 58 74 34 68 Fig. 5 — Minimum output high (source)
Output High 46 05 5 |[-064]-061]-042-036]-051] -1 mA current characteristics.
{Source} 25 {05} 5 | -2 [—18[-13]-115{-16 | -32
C‘l‘”e”:v'ln 95 [ota] 10 f-16 15 =11 |-08[-13] =26
mn.
oK 135 0,15] 15 |-42 ] -4 -28 | -24 |-34 | -68 f
Output Voltage - o5 | 5 0.05 0o {005 3
Low-Level, " =
VoL Max - 0,10| 10 0.05 ¢ 005 §
- 0.16] 15 005 [¢] 0.05 v -
QOutput Voltage - 05 5 4.95 4.95 5 z
x
High-Level. -~ Joiof 10 995 995 | 10 2
Vor Min. — Joas[ 15 1405 1495] 15 H
input Low 05,45 — 5 15 — - 15 "
Voltage, 19 — 10 3 _ _ 3
Vi Max. -
15,135 - | 15 4 = e 4 v O 20 40 8 80 100
input High 0545 - 5 35 i5 - - LOAD CAPACITANCE {Cy )~ oF s2cs zasaz
Volhage, 1.9 - 10 7 7 — _ Fig. 6 — Typit.:al transition timg asa
ViH Min. 15135 = 5 o I — — function of load capacitance.
Input Current _
1N Max. 0.18| 18 | 20.1 | 201 B + - 1075 | 200 uA . AMBIENT TEMPERATURE (T, ) 25°c T
[ bt T o B
T {;liiif“l ‘u\"ﬂ
v 8 et et
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Voo £ i3t
:ﬁp f_] :ﬂn ’_} ﬁp 7 5» 5 § i
- M 1
INVERTERS HL 1 1 | ’ N
x I'jl : 82229
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»* , D o Fig. 7 — Typical propagation delay time
50—% » as & function of load capacitance.
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Fig. 8 — Schematic diagram. teristics (NOR output).
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Fig. 10 — Typical dynamic power dissipation
as a function of frequency.
Voo
INPUTS ouTPUTS
-] L
Vi - .
Now | .
°
VoL -] = i
-t fam =
1 NOTE:
Vss TEST ANY COMBINATION
OF INPUTS
92CS-2744iR|

Fig. 13 — Input-voltage test circuit.
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Fig. 11 — Quiescent-device-current test circuit.

Fig. 14 — Dynamic power dissipation test circuit.
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Fig. 12 — Input current test circuit.

TOP VIEW

» JsAPBHCHDIEFF4G+H
AKeA+B+CHDHE+F+G+H
NC* NO CONNECTION

92C5-24503R2

92¢5-29100

TERMINAL ASSIGNMENT

5361
{1.347-1.549)

. ,] 92— 29100

Dimensions and pad layout for CD40788H.

i

Dis in par are in

s and are
derived from the basic inch dii as ind d.

The photographs and dimensions of each CMUS chip
represent & chip when it is part of the waler. When the
walar is separated info individual chips, the angle of

Grid graduations are in mils { 103 inch).

may vary with raspect to the chip face for
ditterent chips. The actual dimensions of the isolated
chip, therefors, may dilfer slightly from the nominal
dimensions shown. The user should consider & toferance
of —3 mils to +16 mils applicable to the nominal
dimensions shown.
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