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CMOS Quad 2-Input
NOR Gate

High-Voltage Types (20-Volit Rating)

@ CD4001UB quad 2-input NOR gate
provides the system designer with direct
Impiementation of the NOR funétion and
supplements the existing famiiy of CMOS
gates.

The CD4001UB types are supplied in
14-lead hermetic dual-in-line ceramic
packages (F3A suffix), 14-lead dual-in-line
plastic packages (E suffix), 14-lead
small-outline packages (M, MT, M96, and
NSR suffixes), and 14-lead thin shrink
small-outline packages (PW and PWR
suffixes).

CD4001UB Types

Features:

® pPropagation delay time = 30 ns (typ.) at
CL=50pF, Vpp=10V

® Standardized symmetrical output characteristics

8 100% tested for maximum quiescent current
at 20 v

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

& Maximum input current of T uA at 18 V
over full package-temperature range;
100 nA at 18 V and 25°C

® 5-V, 10-V, and 15-V parametri¢ ratings

STATIC ELECTRICAL CHARACTERISTICS
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FUNCTIONAL DIAGRAM

, CONDITIONS LIMITS AT INDICATED TEMPERATURES (©C)

CHARACTER- ,
1ETIC e UNITS

VYo |VIN |VDD ‘
V) V) | (v) |55 | —40 | +85 | +126 | Min. | Typ. | Max.

Quiescent Device — 05| 5 |025 |0.25 7.5 5 - 0.0t |0.256
Current, ~ |o10[ 0] o5 |05 | 16 W F — | 001 05
'DD Max. — [0 15] 1 | 1 3 [ = Jooi] 1]

_ (o020 20 | & 5 | 150 | 150 ~ | 002 5

Output Low 04 |05 5 | 064|061 | 0.42 | 0.36 | 0.51 1 _
{Sink)Current | 05 |010| 10| 16 | 16 | t1 | 09 |13 | 26 | -

loL Min. 15 |045] 15142 | 4 | 28 | 24 |34 | 68 | -

Output High 46 |o05] 5 |-064/—061]-042{-036[-051] -1 — | mA
{Source} 25 05| 5 | -2 [-1.8 1.3 [-1.15]-16 | -32 | -
C‘:""“;;‘, 96 |010| 10 |—16|-16 | =11 |-08 |—13 | —26 | -

OH Fin. 136 |016| 15 |42 | -4 | —28 |[-24|-34 ]| -68 | -

Output Voltage: - 05| & 0.05 - o [o0s
LowLewsl. - {010] 10 0.05 — [ o [o0s
VoL Max — Jo015] 16 0.05 — [0 [oss]
Output Voltage: - 05 5 4.95 4.95 5 —
High-Level, - 0,10 10 9.95 995 | 10 -

VOH Min. — [o1s][ 15 14.95 18495] 15 | -

Input Low 05,45 - 5 1 - - 1

Voltage, 1,9.) - | 2 — | - 2
ViLMax. e 3s] — | 16 25 - | = [2s] |

fnput High 0.5 — & 4 4 — —
Voltage, 1 - | 10 8 8 - —

© ViH Min. 16 | — | 15 125 125 — | -
.nﬁul::::m — o8| 18 | 0.1 | 0.1 | # #1 | - {0501 pA
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CD4001UB Types

RECOMMENDED OPERATING CONDITIONS A R
For maximum reliability, nominal operating conditions should be Eaas vz v .
selected so that operation is always within the following ranges: HH
LIMITS HH
CHARACTERISTIC MIN. MAX. UNITS F v TH
Supply-Voltage Range {For
Tpa = Full Package Temp- 3 18 \' vl
erature Range) SR
= 8 5 % 0 T ]
WU VOLTAGE (Vg =Y

MAXIMUM RATINGS, Absclute-Maximum Values:

Fig. 1 — Mini, o i
DC SUPPLY-VOLTAGE RANGE, (Vpp) 7g. linimum and maximum voitage

transfer characteristics.

Voltages referencedtoVgg Terminal) ......... ... ... .. i, -0.5Vto +20V
INPUT VOLTAGE RANGE, ALLINPUTS ... iittiiiiiiii e c it vanninnsnnnas -0.5VtoVpp +0.5V
DCINPUT CURRENT, ANY ONE INPUT L. i it i tieeier e iarraneannans +10mA B
POWER DISSIPATION PER PACKAGE (Pp): EEEELSU py Morace
FOrTA==659CH0 F100%C .. tiuinuiniit ittt et e ene e eneaen et eeanencans . T
For T, = +1009C to +1250C L praT NG
DEVICE DISSIPATION PER OUTPUT TRANSISTOR 5 o AN
FOR T = FULL PACKAGE-TEMPERATURE RANGE (All Package Types)...............cvusee. 100mW £ HE
OPERATING-TEMPERATURE RANGE{TA) . .. .oivieiiiiiiiiii i e e s -550C to +1250C H
STORAGE TEMPERATURE RANGE (Tgigh. - +.ovevuirenennininaiinnieeniasn -859C to +150°C £ s
LEAD TEMPERATURE (DURING SOLDERING): 3
Atdistance 1/16 £ 1/32inch (1.59 £ 0.79mm)}from casefor 108 max .........cevvvevvvvvinnns +265°C
J—LII L
] [}
INPUT VOLTAGE tVI—v 26517180
°
DYNAMIC ELECTRICAL CHARACTERISTICS at TA =26°C, Input t,, ty =20 ns, Fig. 2 — Typical voltage transfer characteristics
and C; =50 pF, R} = 200 K as a function of temperature.
TEST CONDITIONS LIMITS o=
ANBENT -
CHARACTERISTIC — UNITS o PR R
VDD A :; ;o«%?( i 5
Volts | TYP. | MAX. o fis, 22
Propagation Delay Time, 5 60 120 10 B B 0 ;
amTY -1
tPHL: TPLH 10 30 60 1 s " i, fELSHH ”i
15 25 50 HH . ;
5 100 200 HEHNE
FHRA X
Transition Time, 10 50 100 ns N
tTH L’ tTLH 15 40 80 ° s * :l:ll' “mﬂ.'l IIV!:I *
. V- ITTTR
Input Capacitance, Cyy Any tnput 10 15 pF
Fig. 3 — Typical current & voltage transfer
Yoo
“* characteristics.
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- f . [ [AMBNENT TEMPERATURE (TA)>28 °C)
2 » E 9
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]
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é) $ DRAIN-TO-SQURCE VOLTAGE {Vpg)—V sacs-2adeR2
: vss pres mosonz Fig. § — Typical output low (sink) current
Fig. 4 - Schematic diagram for type CD4001U8. characteristics.



CD4001UB Types

T DRAI OURCE VOLTAGE (Vpg)—V
b —r?"g -5 Q -10 -5 0
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Fig. 8 - Minimum output iow (sink)
current characteristics.

Fig. 7 - Typical output high (source)

current characteristics.
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PROPAGATION DELAY TIME (1pyy tp ) —ne
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LOAD CAPACITANCE (T )—pF  92CS-24322 o

Fig. § - Typical transition time vs. load
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Fig. 10 - Typical propagation delay time

vs. load capacitance.
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Fig. 12 - Quiescent-device-current test circuit.
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NOTE: :
vss TEST ANY COMBINATION
OF INPUTS
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Fig. 13 - Input-voitage test circuit,

TERMINAL ASSIGNMENT

4PCS 7udds RE

NC:=NQ CONNECTION

Voo
INPUTS
Yoo NOTE:
o, @ MEASURE INPUTS
° SEQUENTIALLY,
vss - TO BOTH Vpp AND Vg5
] CONNECT ALL UNUSED
INPUTS TO EITHER
Vpp OR Vgg-
Vg5 92€5-27402

Fig. 14 — Input leakage current test circuit.

Cb4oo1UB

" Fig. 8 - Minimum output high (source)
current characteristics.
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Fig. 11 - Typical power dissipation vs. frequency.

CHIP Dimensions and Pad Layout

61-69
I (1.549-1.752)

92CS-350549

CD4ot1UB

Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.
Grid graduations are in miis { 1073 inch).



