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Features: L = —
8 Medium-Speed Operation:

tPHL. tPLH = 751s (typ.) at Vpp = 10 V
Buffered inputs and cutput

H . " ) 1 L] A 2
CMOS 8 'npl““ u 5V, 10-V, and 15-V paramétric ratings B3
NOR I OR Gate ® - Standardized symmetrical output characteristics c ; X
. . ® 100% tested for quiescent current at 20 V L
High-Voltage Types (20-Volt Rating) " Maximumvinput current of 1 A at 18 V €
" o over full package-temperature range: e S ETRCEIEEEE
~ B CDb4078B NOR/OR Gate provides 100 nA at 18 V and 25°C : : KeA+BrC+DIEIF4G+HH
the system designer with direct implementa- = Noise margin (over full package-temperature T 8.8rNC
tion of the positive-logic 8-input NOR and range}: tVatVpp =5V Voo 14
OR functions and supplements the existing 2VatVpp=10V '25VatVpp=15V Vss*T
family of CMOS gates. .. . 8 Meets all requirements of JEDEC Tentative = ' L sz
The CD4078B types are supplied in 14-lead Standard No. 13B, “Standard S$pecifications . .
dual-in-line ceramic packages (D and F for Description of ‘B’ Series CMOS Devices” . -
. ) . FUNCTIONAL DIAGRAM

suffixes), 14-lead dual-in-line plastic
packages (E suffix), 14-lead small-outline : ) v
package (NSR suffix), and in chip form (H ' . _

) AMBIENT TEMPERATURE {T)=25°C!
suffix). < H
DG SUPPLY-VOLTAGE RANGE, (Vpp) i i
Voltages referanced to Vgg Terminal) .. .............oiiiiiiiiiiiiiiiiiiierriiiinanae... -0.5V to +20V B 3jisnanadiiennidaiind daskes;
3 INPUT VOLTAGE RANGE,ALLINPUTS :.........ovovivnninnnnan. e, -0.5V 1o Vpp +0.5V £ 144 1
S =% DCINPUT CURRENT,ANY ONEINPUT .......cocvvevnnnnnnnn... s Ceianns e 210MA £ ,
POWER DISSIPATION PER PACKAGE (Pp): . _ :
- FOrTA ™ =550CH0 F100%C -\ .viitttienntintanne e snesen e ee e e eassesaneenneanneanns 500mW S FrHE
ForTp=+100%C10+1259C........coiiiiniiiiiii Derate Linearity at 12mw/9C to 200mW 5 HH
DEVICE DISSIPATION PER OUTPUT TRANSISTOR s oA
FOR T = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) .................oveuuua. 100mwW s
OPERATING-TEMPERATURE RANGE{TA).......ccvveneeennnnnnnn. et -550C 10 +1259C T
STORAGE TEMPERATURE RANGE (Tgggh .. v.vvvvnnivnenenineninnnens. i ~-659C 1o +1509C a— C -
LEAD TEMPERATURE (DURING SOLDERING): ' _ PRAIN-TO-SOURCE VOLTAGEVBSI™Y  es-savem
Atdistance 1/16 £ 1/32inch (1.59 + 0._79m7m) fromcasefor10smax ..........covviiiiiinaennnnss +265°C Fig. 2 — Typical output low fsink } current
- . : characteri;rics.
N 9 AMBIENT TEMPERATURE {7, )=25°C
RECOMMENDED ‘ <
OPERATING CONDITIONS @ I
For maximum reliability, nominal operating .2
conditions should be selected so that operation 2 GATE -TO-SOURCE VOLTAGE (Vgg)=i5V T1TH
is always within the following ranges: o (B~ §
@ 2 T
z 1T
CHARACTERISTIC |[Min.{Max.[Units| = 2 78 it
4
O
F(19) 3 s o
Supply-Voltage Range X 5 B ;?
{For T4 Full Package a@® 3 *pHEay:
Temperature Range) 3 |18 v W@ s208-20098 olkH E‘.:,: © 3
Fig. 1 — Logic diagram. b AL v LT T DRAN-YO-SOUREE WONTAGE IVpsi—V

w
9ZC5 - 24319R1

Fig. 3 - ﬁtmmun% gutput low (sink)
’ . _current characteristics.

DYNAMIC ELECTRICAL CHARACTERISTICS
At Ty =25°C; Inputt,, tr= 20ns, C; =50 pF, R, = 200ks}

' 1

TEST CONDITIONS LIMITS - _'s

CHARACTERISTIC UNIT g

0D | yyp. Max. | 1 T t ol |

VOLTS R TR I .

Propagation Delay Time, 5 150 300 R A A H §

tPHL. PLH 10 75 150 ns et 3

15 55 110 ] i .

- 5 100 200 : £

Transition Time, 10 50 100 ns 3

tTHL: tTLH 15 40 80 92¢5- 24 320R)
Input Capacitance, Cjpy Any Input 5 75 pF Fig. 4 — Typical output high (source) current
characteristics.
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DRAIN- ‘I‘O $0URCE VOLTAGE (Vpg)—V

STATIC ELECTRICAL CHARACTERISTICS -0 s )

ST TERERITOR (a5 LT
HHHHHHHHH T <
GATE -TO-SCURCE VOLTAGE [Vog)- -8 PRI
CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) S
CHARACTER- UNITS s <
ISTIC ; :
Vo |VIN|VDD 125 5 £
V) (vi] vy | -55 | 40 | +85 | #1256 | Min. [" Typ. | Max. “ig s
Quiescent Device - 05 5 | 025 0.25 75 75 - 00% | 025 g
Current, - 0,101 10 | 05 05 15 15 - 0.01 0.5 H £
Ipp Max - HA AP aEios g
E . - 0,15] 15 1 1 30 30 - 0.01 1 : .
o - 0,20 20 5 5 150 160 - 0.02 5 E
Output Low 04 05 5 064 [061 | 042 | 036|051 1 °
(Sink} Curcent | 05 010 10| 16 § 15 11 09 | 13 2.6
loL Min. 15 |0i5| 15| a2 | a 28 | 24 | 34 | 68 Fig. & — Minimum output high lource)
Output High 46 | 05| 5 |-064l-061[-04a2]-038[-081] -1 -mA clirrent characteristics.
(Sourcel 25 05 | 5 | -2 {18 |[-13 [-115]-16 ] -32
C‘:"E“;}‘ 96 |010[ 10 [=16 =15 | =11 | =09 [-13 | -26 ert AU et b L
mn
OH 136 [015] 15 |-42] -4 -28 | -24|-34 | -G8 f
Qutput Voltage: - 0,5 5 005 0 0.05 z
Low Level. - |oio| 10 005 0 |oos 2
VoL Max I
. - .t0,15] 15 Q.05 ) 0 .05 v e
H
Output Voltage: - 05| 5 495 ) 4.95 5 ‘:
H'gh#we"(*'-z - Joi0] 10 9,95 995 | 10 2
VOH Min. — |015] 15 14,95 1495 15 H
Input Low 0545 | — | & 15 - — 15 "
Voltage. 19 N T 3 — | = 3
VL Max. -
' 15,135 ~-] 15 2 =1+,
InputHigh . | 0645] ~ | & 36 35 | — - ] LOAD CAPMETANEE (CLIZOF s raam
Voltage, 1.9 - 10 7 i _ — Fig. 6 — Typn._'al transition tlfflf?‘ asa
VIH Min function of load capacitance.
i 1.5135{ - 15 1 11 - —
tnput Current 1 ) -5 ‘ aepaaastsunanonnss]
Iy Max. 0,18 18 | 201 | 201 +1 %1 - 1210 01] wA : ;..;m ,E,.,,.".,.;?;éﬁ%&&%.n ﬁ
Reysess s BT TR e el 20
3 T T, voL AT et
Voo B HEHE soers
I CETAIL OF INVERTERS : FEE
£
ﬁn _]:}v —1 &n _I 50 E i -
INVERTERS '—L |_l ’_l 'j é . S T
P § & THHT assw
* I Lo = 1
20—Dc » ’3 S
| 3
* ] n 5
0| >o- g
: 20 w a0 N W WoW W ko
* n LOAD CAPACITANCE (C\ )—pF
4O_Do I :] 92¢3- 20094
* I > o Fig. 7 — Typical propagation delay time
’O—‘{>° as a function of load capacitance.
X - ‘ { AMBIENT TEMPERATURE (Ta): 28°C {11 H 'i
Trrrm‘uuu[ ’ i Lr
........ =3
3t 0 e * 3 )‘} .
i I I O e B 3
—- Vsg E
»* l — E
9()—[ e :] 5
g
x I - j—o g ;
5> : . 3 .
E 3 I Lon . : b i
n : vELi EIEER pEas:
O“|>° 7 "ss : ' 5l R s
»* I n O . o 5 0 [ 20 25
'30% :.-—.1 “ *ALL INPUTS PROTECTED BY INPUT VOLTAGE vy —V
CMOS PROTECTION 22cs- 29900
NETWORK i
Vg8 vss 2201 - 20098 Fig. 9.— Typical voitage transfer charac-
Fig. 8 — Schematic diagram. teristics INOR output).
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AMBIENT TEMPERATURE (Ty)- 28%

o H

2 s s
R A)

% 0 T 155 Voo
U5 T | e
!:.-_.g Pt .p'& /1 / b1 v, T
z 22—+ 4+ N ,f ’f INPUTS Yoo
50, S s : t
-§ ¢ T L+ ¢ H vss INPYTS
@ sl V.. 4 -
" e 1 Yoo - NOTE
1] . '\,_(:)_, - MEASURE INPUTS
§ N- z H i © - SEGUENTIALLY,

" r L [t =50 pF =] Vss TO BOTH Vgp AND Vsg:

L1 b T e
o [T : Voo R
4 [] 2 468 @ ‘ oo b
| 0 02 10 104 vss
INPUT FREQUENCY 11— &Hg Vss
9ICS 2970 V?ES' 2740181 s2Cs 27402
Fig. 10 — Typical dynamic power dissipation
as a function of frequency. Fig. 17 — Quiescent-device-current test circuit. . : Fig. 12 — Input currant test circust.

Yoo
T
INPUTL OUTPUTS
Vin - .
:‘9—- - - LS
v 7 <
1% Bl CLOCK
| - =
‘ wore. TOR VIEW
: ® JeAFBYCIOIEAFIGHH
vss Ignlpl:; gonllnnou AKeA+B+CHDIE+F4G+H
NC* NO CONNECTION
92C5-2T441R) 92CS-24333R2
Ys$ 92€5-29100
Fig. 13 — Input-voltage test circuit. Fig. 14 — Dynamic power dissipation test circuit. TERMINAL ASSIGNMENT

53-8l
(1.347—1.549)

0— - ¥
e 4-i0
{0.102-0.254}
58-66 92C5- 29101
(1.474-1.676)

Dimensions and pad layout for CO40788H.

Dimensions in parentheses are in millimeters and are
derived from the basic inch di ions as indi d.
Grid graduations are in mils (10—3 inch).




IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subjectto TI's terms
and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are used to the extent Tl
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which T1 products or services are used. Information published by Tl regarding third—party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Mailing Address:
Texas Instruments

Post Office Box 655303
Dallas, Texas 75265
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