CD4000A, CD4001A, CD4002A, CD4025A Types

CMOS NOR Gates

Dual 3 Input

plus Inverter—CD4000A
Quad 2 Input—CD4001A
Dual 4 input—CD4002A
Triple 3 Input—CD4025A

The RCA-CD4000A, CD4001A, CD4002A,
and CD4025A NOR gates provide the system
designer with direct implementation of the
NOR function and supplement the existing
family of CMOS gates.

These types are supplied in 14-lead her-
metic dual-in-line ceramic packages (D and
F suffixes), 14-lead dual-in-line plastic
packages (E suffix}, 14-tead ceramic flat
packages {K suffix), and in chip form (H
suffix).

Features:

® Quiescent current specified to 15 V

8 Maximum input leakage of 1 uA at 15 V
(full package-temperature range)

® 1.V noise margin (full package-tempera-
ture rangs)
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MAXIMUM RATINGS, Abso/ute-Maximum Values:
STORAGE-TEMPERATURE RANGE {Tgg)
OPERATING-TEMPERATURE RANGE (Tp):
PACKAGE TYPES D, F. K, H
PACKAGE TYPEE
DC SUPPLY-VOLTAGE RANGE, (Vpp)
{Voltages referenced to Vgs Terminal}:
POWER DISSIPATION PER PACKAGE (Pp}:
FOR Ta = 40 to +60° C (PACKAGE TYPE E)
FOR Tpa =+60to +85 C (PACKAGE TYPE E)
FarT, =-55t0 +100°C (PACKAGE TYPES D, F, K)
For Ty =+100 to +125°C (PACKAGE TYPES D, F,K) . - . .
DEVICE DISSIPATION PER OUTPUT TRANSISTOR
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (ALL PACKAGE TYPES}

-651t0 +160°C

-55 to +125°C
40 to +85°C

..... .5t +16V
5 500 mW
Derate Linearly at 12 mW/ C to 200 mW
................... 500 mW
Derate Linearly at 12 mW/°C to 200 mW

100 mW

INPUT VOLTAGE RANGE, ALL INPUTS
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, t op g9 ditions should be sel d so that T
e fallowi . Py TR ERATURE (YAl 28T
i is always the @ ranges: 1aL3UPPLY VOLTAGE Lvpp}eis v H v
11 L]
LIMITS H il
CHARACTERISTIC T VAKX UNITS s ff Eees °F)j¢,_%
Supply-Voltage Range {For TA = § {1
Full Package-Temperature 3
Range) 3 12 v § E
DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 25°C, C; = 16 pF, input t,, tf = 20 ns %
LIMITS ° 1NPUT V:LYAGCIV ) l:
TEST v v 92CS177TTORZ
D,F,K,H E
T , F, K,
CHARACTERISTIC coND! \?Ns PACKAGES PACKAGE uNITS Fig. 1 — Minimum & maximum wvoltage transfer
DD characteristics.
{Volts)| TYP. MAX. TYP. MAX.
Propagation Delay Time: 5 35/60 50/95 35/60 | 80/95 :::i:'“% 'lfoitx‘
High-to-Low Level, 10 25/35 40/60 25/35 55/60 ns HH o Vo113V |
PPHL I mass =.{-:n;rs'c %
o HHHH
Low-to-High Level, 5 35/80 | 95/120 [ 35/80 [120/120 Z B o H i
3
tpL 10 | 25/40 | 45/65 | 25/40 | 65/65 s H it |
Transition Time: 65 125 65 200 5 :
; ns H
High-to-Low Level, 10 35 70 35 115 g
THL
Low-to-High Level, 5 65 175 65 300 o n
TLH 10 | 35 75 35 125 " TTITERIT s me
Input Capacitance, cr JAny Input 5 - 5 _ pF Fig. 2 — Typical voltage transfer characteristics
as a function of temperature.

Note: Numbers ta the right of slash mark are for CQ4025A
numbers to the left of slash mark are for 40004, 4001A and 4002A.
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CD4000A, CD4001A, CD4002A, CD4025A Types

STATIC ELECTRICAL CHARACTERISTICS s T w23 B R
R
LIMITS AT INDICATED TEMPERATURES (°C) Y s gl T
o
CONDITIONS ™5 e "« H PACKAGES E PACKAGE o z
CHARACTERISTICS UNITS B e H
VO V|~ VDD +25 +25 oM &
-55 +125 | -40 +85 3 H
V) | (V)] (v} TYP. | LIMIT TYP. |LIMIT s 2
H
- | -] s{o05|ooo1|o0s| 3 | 05 {0.005] 05| 15 B oH o H
Quiescent Device Lnind H
Current, "W Max. - — 1¢ | 0.1 |0.001| 0.1 6 5 0.005| 5 30 uA 2.sHH Nt é“:f
- | -i158]2 002 | 2 40 |50 |05 |so |so0 R _,
Output Voltage: ° 28 4 023
- 0.5 5 :
Low Level, 0 Typ.; 0.05 Max reaT vouts (o) s2cs-177r8
— 0 Typ.; 0.05 M, "
VOL 0.10] 10 vp.; 0.05 Max Fig. 3 — Typical current & voitage transfer
v g. gt
High Level - [05] 5 4.95 Min.; 5 Typ. characteristics.
VoH - Jo.10] 10 9.95 Min.; 10 Typ.
Noise Immunity: 36 | - 5 1.6 Min.; 2.25 Typ. AMBENT TEMPERATURE (T) » 25°C
Inputs Low, - TYPICAL TEMPERATURE COEFFICIENT FOR T« -03% /°C
VL 72| - | 10 3Min.; 4.5 Typ, HH R
HHH R
Y 1 o T
Inputs High 14 | - 5 1.5 Min_; 2.25 Typ. é F]GATE: JOLTAGE v 3113V
BT
VNH 28 | - | 10 3Min. 45 Typ, s HHH
HHT
Noise Margin: a5 | — g 1 Min. § T
Inputs Low, = O oy “%‘W
i H Vas N\
VNML 9 - 10 1 Min. £ -
v TY%s
Inputs High, 05 | - | 5 1 Min. s awe - =g~
HH INPUTS Vs
VNMH R 1 Min. 7 Ok
o 25 ” L 12s "
Qutput Drive DRAIN~ TO — SOURCE VOLTAGE (vps)
Current: s2cs-17r77
N-Channel Fig. 4 — Typical n<hannel drain characteristics,
(Sink), 04 | - 5105 |1 04 | 028] 03s5]1 03 | 024
IpN Min. 05| - (10} 11 )25 | 09| 065] 072 25 | 06 | 048
A
Tomanne! 25 5 | -0.62(-2 0.5 [-0.35 | -0.35|-2 0.3 |-024 " """"""""‘"m“‘:“::s"“”
{Source}: . - - - e It aaad At -1, -123 0 78 -3 - o
I T
IpP Min. 95| - | 10 | -0.62]-1 05 [-035|-0.3 -1 -0.25(-0.2 R s
Ves. \ -28
Input Leakage Any Input 2
Current, E
15 .5 HA OTHER 5
e i 21075 Typ., £1 Max. oars E
-0 !
s 4
HHHH S8
-L e
T
AMBIENT TEMPERATURE (T3} » 25°C H
TYPICAL TEMPERATURE COEFFICIENT FOR Ip»~03% ¢ [1]
szca17776
Fig. 5 — Typical pchannel drain characteristics.
DRAIN -0~ SOURCE VOLTS (Vpg)
- -1 - -5
Ty T WPERAT URE =26°C ai q
TYPCAL TEMR COEFPICKRS AT ALL WLtES OF Ves* -03%/°C SRS backaces — id s LOMD CAPACITANGE () = 15 oF +
s 1T R T 3 = t Fe
\TE - TO - SOURCE VOLTAGE 1) sy
S : H _2s g 5
| : *3
[& z ]
s 0 x i
' £ H
g 7 < -s ¥ o
& T 4
= T o =
1< 1 1 bed
& it AGES — =
ASTL b ATE ~T0 - SOURCE VOLTS» ~ H A
28 L B £ T s [
H H HH B jesaganas
sYHHH i H HHH A T
o 25 7. 10 [I [} 0 2c
DRAIN ~ YO - SOURCE VOLTAGE (vp}) -V s2cs- 17844 SUPPLY VOLTSIVpp)
azcs-17a5 s2cs- 19886
Fig. 6 — Minimum n<hannel drain characteristics, Fig..7 — Minimum p-channel drain characteristics. Fig. 8 — Typical propagation delay time vs. Vpp.
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CD4000A, CD4001A, CD4002A, CD4025A Types

AMBIENT TEMPERATURE (Tp) - 25°C Es AMBIENT TEMPERATURE (T,)+ 25 °C AMBENT TEWPERATUME (Tp) + 23 % i a
TYPICAL TEMPERATURE COEFFICIENT FOR ALL WALUES 1] TYPICAL TEMPERATURE FOR AL VALUES POWER DISSIPATION B+ Gyl + P, a1
2 130| OF W *0.3% 7°C =+ 300/ OF Vgo=0.5% /°¢C 103 'QUIESCENT o
| u »
H h R o T AT
< H ) =
> ) it
E; : g o
P 5 SUMLY VOLTS 3 B swear vour {yeel AT
< o «
= B seeLy VOLTS (vpol ! f £ 02
T }- 1
i - 7 .o
i : 3 . £, 7
3 T
» ! H & LOAD CAPACITANCE (C ) +13pF e
B T H Cy *30pF ===
: : : EH-
1 sl
° G 0 4 350 e T 0 [] v 0 102 0% 04 03 '3 o
LOAD CAMCITANCE Gy )— pF wacs- 17784 p2cs- 17702 MPUT FREQUENCY {f) = Hr 920517868
Fig. 9 — Typical propagation delay time vs. C{ . Fig. 10 — Typics! transition time vs. Cy . Fig. 11 — Typical dissipation characteristics.
g. ypical propag:
Voo
Voo t Voo
NPUTS ouTPUTS
r NPUTS kS ¢
v Voo ¥ INPUTS
00 00" 'NM -
INPYTS b L7 v NOTE:
o . - b 00
vas VL -t b '\o_@_. . MEASURE INPUTS
- o ° SEQUENTIALLY,
NOTE Vss - TO BOTH Vpp AND Vgs-
| TEST ANY ONE INPUT. - CONNECT ALL UNUSED
Vs WITH OTHER INPUTS AT INPUTS TO EITHER
szcs 2100 YOO ORVSS $ Voo OR Vss:
v,
NOTE s
CD4000, CD4002,C04025- szcs-27402
TEST ANY ONE INPUT WiTH
vss OTHER INPUTS AT Vpp OR Vs
s ereo CD400I - TEST ANY
COMBINATION OF INPUTS
Fig. 12 — Quiescent device current test circuit. Fig. 13 — Noise immunity test circuit. Fig. 14 — Input leakage current test circuit.
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