CD4000A, CD4001A, CD4002A, CD4025A Typ s
COS/MOS NOR Gates FUNCTIONAL DIAGRAMS

Dual 3 Input ] . NPT .. = * niveres) e

plus Inverter—CD4000A ne—2 i3, —‘; . ot o,
Quad 2 Input—CD4001A B | e e o 2,
Dual 4 Input—CD4002A ) P ] u_,
Triple 3 Input—CD4025A | s . e o] e,

()

The RCA-CD4000A, CDA001A, CDA002A, ] A e =1 e e
and CD4025A NOR gates provide the system rcs-2a77 e veg 1| KETEE 8y
designer with direct implementation of the .
NOR function and supplement the existing CD4000A CD4001A 92c3-24730 esr e
family of COS/MOS gates. voo CD4002A CD4025A

These types are supplied in 14-lead her- GATES

metic dual-in-line ceramic packages (D and IN o ALL INPUTS ARE PROTECTED
F suffixes), 14-lead dual-in-hine plastic 92¢5-22887RI vgg BY COS/MOS PROTECTION NETWORK
packages (E suffix), 14-lead ceramic flat
packages (K suffix), and in chip form (H MAXIMUM RATINGS, Absolute-Maximum Values. .
suffix) . STORAGE-TEMPERATURE RANGE (Tgrg) ..« oo v voninne e -85 10 +160°C
: OPERATING-TEMPERATURE RANGE (Tp): o
PACKAGE TYPESD,F, H . .. et -55 10 +1 25°C
PACKAGE TYPE E . . it it e e e i e i e e -40to +86 C
DC SUPPLY-VOLTAGE RANGE, (Vpp)
Features: (Voltages referenced to Vgs Terminal): . . . . ................ cere 06to+16V
POWER DISSIPATION PER PACKAGE (Pp):
8 Qui current specified to 15 V FOR Ta = -40 to +60° C {PACKAGETYPE E'}) .. ...ttt o 600 mW
® Maximum input leakage of 1 uA at 15 V FOR Ta = +60 to +85° C (PACKAGE TYPE E) ...... Derate Linearly at 12 mW/ C to 200 mW
(full package-tem ture range) FOR Ta =55 to +100° C (PACKAGE TYPES O, F ¥ B o 600 mW
package-temperature rang FOR Ta = +100 to +126°C {PACKAGE TYPES D, F) .. . . Derate Linearly st 12 mW/"C to 200 mW
® 1-V noise margin (full package-temp DEVICE DISSIPATION PER OUTPUT TRANSISTOR
ture range) FOR TA = FULL PACKAGE-TEMPERATURE RANGE (ALL PACKAGE TYPES) ....... 100 mwW
: INPUT VOLTAGE RANGE, ALL INPUTS . . ...ttt et iiiannennnen s -0.5t0 Vpp +0.6 V
LEAD TEMPERATURE (DURING SOLDERING). R
At distance 1/16 £ 1/32 inch (1.59 £0.79 mm) from case for 10smax. . ............ +266 C
RECOMMENDED OPERATING CONDITIONS
For maximum reliability, inal operating conditions should be sel d so that
. . . . [aMBiEnT TEMPERATURE (Tole2s°c]
operati n is always within the following ranges: e e s
» H voo
LIMITS 3 g__{;_o
CHARACTERISTIC MIN. MAX. UNITS ;? i ‘g v%
Supply-Voltage Range (For Ta = 2" £
Full Package-Temperature E
Range) 3 12 v ¢ LB
5 Py
b4
DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 25°C, C = 15 pF, Input t,, ty= 20 ns %E'
Hi
. LlM'Ts ¢ INPUT V‘o GE Lvp) v
TEST ur voLtaee =y
CHARACTERISTIC  [conpiTions | O-FH E UNITS e
PACKAGES PACKAGE Fig. 1 — Mini & voltage fo
Voo characteristics.
{(Volts)| TYP. | MAX. | TYP. | MAX. o
Propagation Delay Time: 5 35/60 50/95 | 35/60 | 80/95 [ :miéu;:'}‘:att:
. SUPPLY
High-to-Low Level, 10 | 25/35 | 40/60 | 25/35 | 55/60 ns Y0013 £
PHL 1 HH v=.=-§ns'c §
Low-to-High Level, 5 | 35/80 | 95/120 | 3s/80 [120/120 g SHEER
tPLH 10 | 25/40 | as/es | 25/40 | 65/65 ns :
Transition Time: 5 | 65 125 65 200 .
High-to-Low Level, 10 35 70 35 15 ns H
THL _
Low-to-High Level, 5 65 175 65 300 5 5
'TLH 10 35 75 35 126 " UTYRMR O e
Input Capacitance, C|  |Any Input 5 - 5 - pF Fig. 2 — Typical voltage transfer characteristics
as a function of temperature,

Note: Numbers to the right of slash mark are for CD4025A
numbers to the left of slash mark are for 4000A, 4001A and 4002A.
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CD4000A, CD4001A, CD4002A, CD4025A Types

STATIC ELECTRICAL CHARACTERISTICS , o T ST
LIMITS AT INDICATED TEMPERATURES (°C) LR T 2
CONDITIONS D, F, H PACKAGES E PACKAGE s Ch 202
CHARACTERISTICS UNIT: o © &
+25 A 0
Vo [Vin|Voo -55 25 +125 | -40 +85 g D §
v v v TYe. [umir Tve. [umir 8 vs 3
= 3
-]~ 5]o00sjooo1|00s| 3|05 o.oosl 05| 15 - s 3
Quiescent Device s
Currene, 1, Max, | = | = | 10 ]t JoomJor | 6 ]5 Jo oos| 5 | 30 | wA & s
- -1 ]2 Jeo2[2 a0 50 Jos [s0 |so0 iR
7 0 E) 5
Output Voitage. ~ los 5 0 Typ.: 0.05 Max T vouTS ‘IVx‘ L
Low Level, s2cs rrre
Vo - |09 10 OTyp.; 0.05 Max v Fig. 3 — Typical current & voltage transfer
Highlevel * |- [0.5] 5 4.95 Min.; 5 Typ. characteristics,
Vou ~ [o.10] 10 9.95 Min ; 10 Typ.
Noue Immunity: {36 | _ | s 1.5 Min.; 2.25 Typ. e M e
Inputs Low, TYPICAL TEMPERATURE COEFFICIENT FOR Ip*-03% /°C
v 72 - 10 3Min.; 4.5 Typ. azagnasessasaenas:
L v H
Inputs High 1al-1] s 1.5 Min., 2.25 Typ. z}? * oy
VNH 28| - |10 3Min., 4.5 Typ. 5
¥
Noise Margin, 45| - 5 H
Inputs Low, . 1 Min. £ iovH - " &vw
v 9 - 110 1 Min. 5 )
NML v i Vg
Inputs High, 05| - 5 1 Min s el = 7o -
v y NPUTS Vg @
NMH 1 - 10 1 Min Tt T GROUNDED o
o 28 3 7 L] 23 3
Output Drive ORAIN — TO — SOURCE VOLTAGE [Vpg)
Current: sacsirrrr
N-Channe! Fig. 4 — Typical n<h, ! drain ch istics.
(Sink), oa|-| s|os|1 04 | 028 035] 1 03 | 0.24
IpN Min. os| - |1 |11 ]|25]| 09| o065| 072| 25 | 06 | 0.48
P-Channel / mA NOR GATES
{Source)- 25| - | s|-062[-2 |-05{-035|-035|-2 [-03 [-024 T ™ s s o
IgP Min. 95| - | 10 [-062]-1 |-05|-035|-03 [-1 |[-0.25]-02 —shi .
Input Leakage Any Input
Current, 15 . uA T
I"_, IH 2107° Typ., 1 Max. 5 78
s -0
ERTyEass
L
AMBIENT TEMPERATURE (Ty) » 23°C E-
- TYPICAL TEMPERATURE COEFFICIENT FOR Ip*=-03% /¢ []
sxca-irrre
Fig. § — Typical p<channel drain characteristics.
ORAIN-TO-SOURCE VOLTS (Vps)
) - Y
T T [ AMBIENT TEMPERATURE (1,7 +20°C
ca :;;_‘::::m AT ALL aLEs or vost casmr R P 2 : LOAD CAPAEITANCE (€, = 1o pP d
TE - Y0 - SOURCE VOLTAGE vgq I8 VI b
. S| !
4 : 51
A £ 4
'Y 13 B -
i H P
= H 3 =
HHEH ceRami AGES — 0] =
! 4 ATE Y0~ SOURCE vouTs-~i3} &€ '
IR
HERY ov H o
HHH HHY H ; ] Soiiis
ORAIN = TO ~ SOURCE VOLTAGE (¥p}) =V s2c8- 17004 SUPPLY VOLTS (vpp)
92C3-17883 92C3-19066
g. 6 — Mini h drain ch, istics. Fig. 7 — Minimum p<channel drain characteristics. Fig. 8 — Typical propagation delay time vs. Vpp.
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CD4000A, CD4001A, CD4002A, CD4025A Typ s

AMBIENT TEMPERATURE (Ta) ' 25°C 3 AMBIENT TEMPERATURE (Ty)+23°C AMBIENT TEMPERATURE (Ty)e 23 °C 19
TYPICAL TEMPERATURE COEFFICIENT FOR ALL VALUES 3 || TYPICAL TEMPERATURE COEFFICIENT FOR ALL VALUE: POWER OISSIPATION P+Cvpg' ! » Pouirscent 1
2 130{ OF Voo * 0.3% /* +H 300 OF Voo +0 3% /°C 10° -
é O H x =
1
104
< H 2
by s T T A 1]
4 Y w o3[ THITTIT 7
= 3 | sueeLy voutstvgolet: 3
3 £ sPnLY oL . NI P % 29 GURRASI A MERY
3 H
: 1 ; 2 ot b e
3 ot = T 5 i > 3 s X
8 0 + g0 p. & 181 1T
§ T 8 FHHEES §
[ § HH 8 LOAD CAPACITANCE (C )+13pF ==mee
I aar H €L "500F ===
¥ au 3T 1 1 S IR TR
T A ess - |
° 6 20 30 4 % & 0 & o 0 2 3 4 5 6 710 00 3 ] 0t Py o8 o
LOAD CAPACITANCE (C)— pF LOAD CAPCITANCE Ky }—pF NPUT FREQUENCY (1)) = K2 92¢3 17083

92317781 92C3- (1782

Fig. 10 — Typical transition time vs. C. Fig. 11 — Typical dissipation characteristics.

Fig. 9 — Typical propagation delay time vs. CL.

Voo
Yoo f Yoo
INPUTS ouTPUTS
t e ~ weuts
N wpuTS Voo~ Ynw -] e ore
"
-] (o
o NLASURE INPUTS
vss AL - ™~ SEQUENTIALLY,
-t - - 10 BOTH Vo AND vgg
NOTE = l. CONNECT ALL UNSED
‘ TEST ANY ONE INPUT, - NPUTS TO E1THEN
vss WITH OTHER INPUTS AT T Voo O vsg
sz¢s zra00 YO ORVsS vss
0 NOTE e

€04000,CD4002,C04025~
TEST ANY ONE INPUT WITH
vss OTHER INPUTS AT Vpp OR Vgg

Yics rrene CD400I - TEST ANY
COMBINATION OF INPUTS

Fig. 12 — Quiescent device current test circurt, Fig. 13 — Noise immunity test circurt. Fig. 14 — Input leakage current test circuit,
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