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CD4000UB, CD4001UB, CD4002UB, CD4025UB Types

CMOS NOR Gates

High-Voltage Types {20-Volt Rating)

Dual 3 Input

plus Inverter—CD4000UB
Quad 2 Input-CD4001UB
Dual 4 Input—CD4002UB
Triple 3 Input—CD4025UB

RCA-CD4000UB, CD4001UB, CD4002UB,
and CD4025UB NOR gates provide the
system designer with direct implementation

Features:

= propagation delay time = 30 ns {typ.} at

€L =50pF, Vpp=10V

= Standardized symmetrical output characteristics

» 100% tested for maximum guiescent current

at 20 v

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

® Maximum input current of 1 uA at 18 V

over full package-temperature range;
100 nA at 18 V and 256°C

u 5.V, 10-V, and 15-V parametric ratings

of the NOR function and supplement the
existing family of CMOS gates.

The CD4000UB, CD4001UB, CD4002UB,
and CD4025UB types are supplied in 14-lead
hermetic dual-in-line ceramic packages (D
and F suffixes), 14-lead dual-in-line plastic
packages (E suffix), 14-lead ceramic flat
packages (K suffix), and in chip form (H

suffix).
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FUNCTIONAL DIAGRAM
LIMITS AT INDICATED TEMPERATURES (°C)
CONDITIONS Values at —55, +25, +125 Apply to D, F, K, H Packages
CHARACTER- Values at —40, +25, +85 Apply to E Package UNITS
ISTIC 325
Vo |[Vin|VDbD
(V) w) | vy | -85 [ —40 +85 | +125 | Min. | Typ. | Max.
1y
Quiescent Device - los| 5 [025 025 7.5 7.5 - 0.01 |0.25 *
3
Current, - 0,10} 10 | 056 | 05 15 15 - 001 | 05 A B
IDD Max. ~ o] 158 | 1 1 30 30 | - cov | 1 | X 2,
— 0,20 20 5 5 150 150 | - 002 | 5 T
Output Low 0.4 05| 5 | 064 | 061 | 042 | 0.36 | 061 1 - o .
(Sink) Current 05 (010 10| 16 | 15 1.1 09 | 1.3 26 = . —] .
loL Min. — ne—2 1 e
15 |015] 15 | 4.2 4 2.8 24 | 34 6.8 .
K=E+F+G+| 8
Output High 46 05 | 5 |-064]—061]|-042]-036|-051} —1 - mA wss— L LI
{Source) 2.5 05| 5 | 2 |18 -13 |-115|-16 | -32 - coagozup 225524758
e in 95 1010 10 | =16 |-15 | 11 | ©09[-13]-26 | — D CTIONAL DIAGRAM
oH T 135 |015] 15 | 42| -4 | -28 | -24]-34 | 68 | —
Qutput Voltage: - 0,5 5 0.05 - a 0.05
L‘;""“-el‘\’:’- ~ loa0] 10 0.05 - 0 |005
X.
oL M — 0,15] 15 0.05 - 0 00s)
QOutput Voltage: — 0,5 5 4.95 4.95 5 -
High-LeyeI, — 0,10 10 9.95 9.95 10 —
VOH Min. — lo015]| 15 14.95 1495 | 15 -
Input Low 05,45 — 5 1 - - 1
Voltage, 1,9 _ 10 2 - —
ViLMax. 9 sEl - | 15 25 — 1= |=25| ,
Input High 0.5 — 5 4 4 — —
Voltage, 1 — 10 8 8 — —
VIH Min. 15 | — | 15 125 125 | — —
92C5-24760
Input Current - ois| 18 | x0.1 | 01 1 1 _ +10-5 | 0.1 uA CD4025UB
11N Max. ' Rk - - FUNCTIONAL DIAGRAM
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CD4000UB, CD4001UB, CD4002UB, CD4025UB Types

RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal aperating conditions should be
selected so that operation is always within the following ranges.

LIMITS
MAX.

CHARACTERISTIC UNITS

MIN.

Supply-Voltage Range (For
T, = Full Package Temp- 3 18 A
erature Range}

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, {V DD)

I Yo

AMBIENT TEMPERATURE (T,)«28°¢)

73|

13

28 s 78 0
INPUT VOLTAGE {vy)—-v
2208 - 2083400

Fig. 1 — Minimum and maximum voltage

(Voltages referenced 10 Vgg Terminal) . . —0.5 10 +20 vV transfer characteristics.
INPUT VOLTAGE RANGE, ALL INPUTS . —0.5 to Vpp +0.5 V
DC INPUT CURRENT, ANY ONE INPUT . +10 mA
POWER DISSIPATION PER PACKAGE (Pp): R
For Ta = —40 to +60°C (PACKAGE TYPE E) ... .. .. .. sopmw [ ]
For Ta = +60 to +85°C (PACKAGE TYPE E) . . Derate Linearly at 12 mW/OC to 200 mW (vop)+15v T ,ﬁ
For T = —55 to +100°C (PACKAGE TYPES D,F K) . L. . . . . . . . s00mwW . t aEaiidisescs %H“
For T = +100 to +125°C (PACKAGE TYPES D, F, K. Derate Linearly at 12 mW/°C 10 200 mwW L Ta: e N R
DEVICE DISSIPATION PER OUTPUT TRANSISTOR [ EE s s *’;H" ‘}rr
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) 100 mw £ “°H T
OPERATING-TEMPERATURE RANGE (T z}: ¢ HHEEHIE HEH
PACKAGE TYPESD,F, K, H . . . . | —55 to +1259C . H HHHE o
PACKAGE TYPE € BT —40 to +85°C £ s HHHH
STORAGE TEMPERATURE RANGE (Tgyg) —65 to +150°C ERNiaEE8: Sa0d: SRaks: iatacas HHHTHT
LEAD TEMPERATURE {DURING SOLDERING): FHEL SE580, SEscinizscant i
At distance 1/16 £1/32 inch (1.59 £ 0.79 mm) from case for 10 s max. +265°C :ﬁ a5ss: H e
* INPUT vou?m( w,\—vl5 sacs-vrren
©
DYNAMIC ELECTRICAL CHARACTERISTICS at TA =25°C, Input t,, ty = 20 ns, Fig. 2 — Typical voltage transfer charscteristics
and CL =50 pF, RL = 200 K2 as a function of temperature.
TEST CONDITIONS ALL TVPES
LIMITS et 3y » 28 FEHHHHHTH
CHARACTERISTIC UNITS . T nun..HHH;l{ﬁ H-
VDD Soemy voirs tpor S EHHHT
Volts TYP. MAX. . sz
i &
Propagation Delay Time, 5 60 120 Re: . 5
D =
tpHL LY 10 30 60 ns v s 3
15 25 50 § T o— s §
Io~— 5
5 100 200
25| 0 s
Transition Time, 10 50 100 ns i XK !
Y
YTHL TTLH 15 40 80 o T s (o
Input Capacitance, Cyy Any Input 10 15 pF

(f" P% P

LU TS (o S |

LJ J::i

rl
H@ﬂl Frans

Fig. 4 — Schematic diagram for type CD4000UB.

*aLL INPUTS ARE
PROTECTED BY
COS/MOS PROTECTION
NETWORK NCNC

9205 agamy

OQUTPUT LOW (SINK) CURRENT (Tg) ~mA

Fig. 3 — Typical current & volftage transfer
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Fig. 5 — Typical output low (sink) current
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Fig. 8 — Schematic diagram for type CD4025U8.

40 60 80 10
LOAD CAPACITANCE Iy )~5F ~ 92CS-24322

Fig. 12 — Typical transition time vs. foad
capacitance.
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CD4000UB, CD4001UB, CD4002UB, CD4025UB Types

TERMINAL ASSIGNMENTS
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Fig. 13 — Typical propagation delay time ol 2
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o3 - et s 61-69
T549-1.752)
F2CS-35054
AMBIENT TEMPERATURE (Ty)« 28 *C ﬁ
POWER OISSIPATION PsCV, t+P,
w0? = JuEEeEn r NC:NO CONNECTION
X AT
1 io% CD4001UB CD4001UB
&n "
w03
g " = sueeiy ver (vpp) * I3,
§ 02 H o< J:ATBYCHD — Voo
z 25 A ii 4 K:EFF+G+H B ] -7
£ i R ¢ " RS TiEe] RS
a2 HH = = =
2 o — ¢ —
s o LOAD CAPAGITANGE [C ) #15pF = ne — ¢
e ST NIRNE vss — b SisE————
I A = =
0 03 o4 0° s o NC:NG CONNECTION FEm e [ 65-73
INPUT FREQUENCY (f)) — Nz 92¢5- 11865 (1,653 1 854)

CD4002UB
Fig. 14 — Typical power dissipation vs. frequency.
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vss §7-75
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NC WC CONNECTION 92C5-24468 M1
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CHIP PHOTOGRAPHS S S S e M S i
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s2cs- 27a01m1 Dimensions and Pad Layouts 70—
. ) . I g O 11 >
Fig. 15 — Quiescent-device-current test circuit.
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Voo so— [l
INPUTS QuTPUTS 40— 0 70-78
Vi ) (1.778-1.981)
N + 30—
°
Vi 7
= 20—
63-71 2
NOTE (1.601-1B803) o .
v TEST ANY COMBINATION -
ss OF INPUTS - - J
920S-27441R1 o—
4-10
Fig. 16 — !nput-voltage test circuit. (0.102-0.254)
63-7I
(1.601-1.803] ™1 swcs-2r7ee
Voo B
CD4025UB
INPUTS - 4-10
Voo NOTE (0.102-0.254) The photographs and dimensions of each CMOS chip
MEASURE INPUTS n represent a chip when it is part of the waler. When the
‘\V@.. 58-66 p ;
° SEQUENTIALLY. (1.474-1.676) 92¢5-27746 waler is separated into individual chips. the angle of
vss TO BOTH Vgp AND Vg5 cieavage may vary with respect ta the chip face for
&?L:‘(ESCTYO‘EL'::E‘:““ CD4ooous different chips. The actual dimensions of the isolated
N : . : o chip. therelora. may difter siightly from the nominal
Vop O Vss Dimensions in parentheses are in millimeters and are mrrﬁmslons shown Tyhe user shguld)::onstdarn tolerance
Vss 92¢s-27402 derived from the basic inch dimensions as indicated. of —3 mils to +16 mils applicable to the nominal

Fig. 17 — Input leakage current test circuit. Grid graduations are in mils {107 inch). dimensions shown.
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