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CD4000A, CD4001A, CD4002A, CD4025A Types
CMOS NOR Gates FUNCTIONAL DIAGRAMS

Dual 3 input
plus Inverter—CD4000A
Quad 2 Input—CD4001A
Dual 4 Input—CD4002A
Triple 3 Input—-CD4025A
The RCA-CD4000A, CD4001A, CD4002A,
and' CD402§A N.OH gfnes provide ?he system vics-z4vsr R LA L T
designer with direct implementation of the CD4000A
NOR function and supplement the existing CD4001A azcs-24788 sica-aareo
famlly of CMOS gates. Yoo CD4002A CD4025A
These types are supplied in 14-lead her- GATES
maetic dual-in-line ceramic packages (D and IN R Dl ALL INPUTS ARE PROTECTED
F suffixes), 14-lead dual-in-line plastic 52CS-22887R1 vgg BY COS/MOS PROTECTION NETWORK
packages (E suffix), 14-lead ceramic flat 7
packages (K suffix), and in chip form (H MAXIMUM RATINGS, Absolute-Maximum Values: .
suffix). STORAGE-TEMPERATURE RANGE (Tgig) . ........ PN -85 t0 +160°C
OPERATING-TEMPERATURE RANGE {TA):
PACKAGETYPESD,F,K,H .. ... .. S e e e e e e e e e e , . =B5t0 +125°C
PACKAGE TYPEE ., . . . . e e e e e e e e e e s s v e o0 s -40f0 +85°C
DC SUPPLY-VOLTAGE RANGE, (VDD)
Features: {Voltages referenced to Vss Terminall: .. ...... Peres e neemeieae 05t +BV
eatuires POWER DISSIPATION PER PACKAGE (Pph:
® Quiescent current specified to 15 V FOR Ta =-40te +60° C {PACKAGE TYPE E:) Ce st e e et s 500 mW
" Max| FOR Tp = 460 to +85° C (PACKAGE TYPE E) e e Dome Lineerly at 12 mW/°C to 200 mW
" “'m“';: '"‘;"' leakage of 1 “f sti5V FOr Tp = 6510 +100°C (PACKAGE TYPES D, F K) » « 4 « s v v 0 v o s« e, . 500mMW
ull package-temperature range For T = +100 o +125°C (PACKAGE TYPES D, F, K) . . . .  Derate Linearly at 12 mW/°C to 200 mW
® 1.V noise margin (full package-tempera- DEVICE DISSIPATION PER OUTPUT TRANSISTOR
ture range) FOR Ta = FULL PACKAGE.TEMPERATURE RANGE (ALL PACKAGE TYPES) ....... 100 mW
INPUT VOLTAGE RANGE, ALL INPUTS .. ......... e ey -0.510 Vpp +0.6 V
LEAD TEMPERATURE (DURING SOLDERING): .
At distance 1/16 £ 1/32 inch {1.69£0.79 mm) fromcasefor 10smax. ........... .. 4265 C

RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating conditions should be selected so that

- 28]
operation is always within the following ranges: . EL%‘::::‘:::":L';‘ .
0D
LIMITS i Z,*_éj’_c
CHARACTERISTIC MIN. MAX. UNITSV 5 i £ %
Supply-Voltage Range (For Ta = 2 H 1
Full Package-Temperature - M
Range) 3 12 v £ B
cd
3
DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 25°C, C; = 15 pF, Input t,, tg= 20 ns i
LlMITs 7 ° 3 (L1 W::."G[(Vﬂ Vl
TEsT - LS ITTTIRT
B,FKH E
CHARACTERISTIC CONDITIONS e
| PACKAGES pacKAGe | UNITS Fig. 1 — Minimum & maximum voltegs transt
Vbp characteristics.
(Volts)| TYP. | MAX. | TYP. | MAX.
Propagation Delay Time; ] 35/60 50/95 | 35/60 | 80/95 ::::J_{ L'LU_:%HH:::
High-to-Low Level, 10 26/35 40/60 | 25/35 | 66/60 ns SRR vouTag
tPHL 1 EEpEEN .
Low-to-High Level, 5 | 35/80 | 95/120 | 35/80 |120/120 £ EEmvHH R
tPLN 10 | 25/40 | 45/65 | 25040 | 65565 | M H S
Transition Time: 5 65 125 65 200 ; !’s HH
iah-to- - ns H :
High-to-L.ow Level, 10 35 70 35 116 H :
fTHL g
Low-to-High Level, 5 | 65 | 175 | 65 | 300 ! R |
tTLH 0 | 3 75 | 35 [ 128 ™ wTVATMENEY s |
Input Capacitance, C| JAny Input 5 - 5 - pF Fig. 2 — Typical voltage transfer characteristics
functi f .
Note: Numbers to the I’I?ht of slash mark are for CR4026A oa function of temperature
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 Ao 1escuna i) 23
IIEURNNNRE AN
LIMITS AT INDICATED TEMPERATURES {°C) SRLALKE T -
CONDITIONS |™"1, & ', H PACKAGES € PACKAGE i 23
H ERIST UNITS £
CHARACTERISTICS Vo [VimlVoo 25 25 : i o §
-66 +125 | -40 +85 5
v {v | v Jumi TYP [LIMIT . " 3
- |-~ 6|o005]o001lo005| 3 | 05 jooos| 05] 15 N: R i
Quiescent Device
Current, I, Max. | = { = 10 [ 0.1 [0.001] 01 6|65 f{ooos|] 6 |30 | pA 2s A "
~|-11]2 [oo2]2 40 [s0 fos5 j60 [500 ] 11t
. ] 2.5 kX o X) -]
Ou:g:: feovl:lam. — 0‘ 5 5 o Typ.; o.w Max Ut YLt “’!‘ VICS-ITTTE
VOL — fo.10] 10 0Tyn.; 0.05 Max Fig. 3 — Typical current & voltage transfer
v g uree ge
High Level - {08 5 4.95 Min.; 5 Typ. characteristics,
Vou ~ fo,10] 10 .95 Min.; 10 Typ.
Noise Immunity: _ . e
Inputs Low, 36 5 1.5 Min.; 2.25 Typ. mumm“:e;c‘%:;“rmx 03K /%
VAL 72| - |10 3Min.; 4.6 Typ. T
v Er e T
tnputs High 14]-15s 1.5 Min.; 2.265 Typ. ; *SHEHATE-To-Sounce autat sl
VH 28| - | 10 3Min.; 4.5 Typ. 5 i
Noise Margin: 45 | — 5 M HE =
Inputs Low, n. - z ovH "&"w
v 9 |-—1]10 1 Min. i ofth ves \
NML A
v omer f
Inputs High, 05 | — 5 1 Min. s sate ;7' <
- 1uPUTS
VmMH 1 |- 110 1 Min, B i HHEHHH eonaer &
Output Drive OAIN — T0 — SOURCE VOLTAGE ivpsgt
Current: ses-1rry
N-Channel Fig. 4 — Typical n<hannel drain ch Istics,
(Sink), 04|-| 51051 04 | 0.28| 03s5] 1 0.3 | 0.24
IpN Min. 05| - |[10] 11|25 09| 0es5| 0.72] 26 | 06 | 0.48
P-Channel mA muu-ro-swv:?v:r?slvo,)
{Source): 26| - | s|-062-2 |-05|-035(-035(2 |-03[-024 o e . as o
IpP Min. 96| - | 10 [-062]-1 |-05(-035[-03 |-1 [-026{-02 L 1 st
(] N -25
input Leakage Any input ‘E{D@,’I—-v@,
Current, 15 =l -
5 BA ©  OTHER GATE H i
l|L' IIH 107" Typ., 1 Max. IRPUTS ’e
-10
« -8 FHHH i
H 313
T
H
AMENT TEWPERATURE (T,) o 28%C Hi
TYPAL TEMPERATURE COEFFICENT FOR Ins=-03% /"¢ [0
NI
Fig. 5 — Typical p<ch | drain ch istics,
DRAIN~TO-SOURCE VOLTS {Vpg)
-3 - ]
[ AMBSENT TEWPERATURE (T4} = 25% [ AWSENT TERPERATURE (1)1 o 28
AL Tet carmmR s 4 B WLUES OF Vogt<05%C genue macuaces — THIHHH- (EEEEEM LoD CAPACITANCE (041« 36 4F
\TE - T0 - SOURCE vuuio'lr.rn wisviEH _'l A
2.5 25 3
I i 3
H ;h
15, E }
X (L] . ; =
) ” H E’
s LIIHI: — L kel g
e kv PACKAGES reve o H] GATE~T0- SOURCE VOLTS»~1 <
2 -
B 27 78
EEreED v
0 EX 7. 10 128 15 3 0
ORAIX = 10 ~ € VOLTAGE (vp}! =V S WPPLY VOLTS (Voo
N N R . " IK!~I"II'!!. . . ; . $2C3-13068
Fig. 6 — Mir n drain Fig..7 — M pch | drain ch. istics, Fig. 8 — Typical propagation delay time vs. Vpp.
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CD4000A, CD4001A, CD4002A, CD4025A Types

AMBIENT TEMPERATURE {Ta) » 25°C AMBENT TEMPERATURE (To)#23°C - AMSENT TEMPERATURE (Ty)5 25 %C Eis:
A TIEAT TEMPERATURE CobrFICIENT Fom ALL Wiues THH TYPICAL TEMPERA % FOR ALL WALUES '*7'“‘0‘55"‘"0""Cvxi“'msuui‘" H
2 150| OF Mo <0.3% /¢ - . yod| OF Vppe0.3% ¢ - w 13
1 ] 1 » = T i
] I 3 |EREE] [H1 1
FH 3 Lot =
'y =3
. 85! ? & L3 2]
A PP IS >
ng o2 5§ [ swerie vourstvgpl el
! L4 SUMPLY VOLT: r B AP ey e
CHHEH surpLY VOLTS (¥po)* ! ¥ ¥ w?
§- i 3 raly
i 1 L
K 1 FE r a3
e 2 A
> 8 b LOAD CAPACITANGE (g oI5 pF wmime
T €L 30pF ===
e H T e e s ren
. Sad =a = iNeAssnnaTznuRNESE s IANNS I RAI NS DR
0 o .80 30 40 % e 710 O 0) 0 20 W0 @ 8 & 1m0 8 o2 03 ot 5 3 o
LOAD CAMCITRGE 0y )—BF LOAD CARCIINKE (g f=pF HPUT FREQUENCY {1j) =Hz S2¢5-106%

wes-1178

F)'g. 9 — Typlcal propegation delay time vs. CL.

Voo

¥ss
S 27401

Fig. 12 — Quiescent device current test circuit,

ucs- 17782

Fig. 10 — Typlcal transition time vs, CL.

T
IKPUTS GUTPUTS
—
Yoo~k -] ™~
> -] Lo L/
VNL - el -
- - =
RNOTE:.
i TEST ANY ONE INPUT,
Vss WITH OTHER INPUTS AT
wzes-aaco VDD ORVsS
NOTE:

€D4000,CD4002,CD4025
_TEST ANY OHE INPUT WITH
- OTHER INPUTS AT Vpp OR. Vgs-

€04001 - TEST ANY
COMBINATION OF INPUTS.

Fig. 13— Noise immunity test circuit,

Fig: 11.— Typical dissipation characteristics, -

Yoo
iNPUTS
Voo " uor‘za )
Ong @ - MEASURE INPUTS
° SEQUENTIALLY,
Vss -~ TO BOTH Vpp AND Vgs:
- CONNECT ALL UNUSED
INPUTS TO EITHER
; Vpp R Vsgg+
Vss. .
92¢5-27402

Fig. 14 — Input leakage currént test circuit,




