File No. 479

Digital Integrated Circuits
Monolithic Silicon

CD4000A,CD4001A
CD4002A,CD4025A

Types
COS/MOS NOR Gates
R = T (Positive Logic)
Special Features
® Medium speed operation. ..... tpqL = tpLH = 25 ns (typ.)
atCy =15 pF
® Low “high”- and “low"-level output impedance. .. ... 50002
and 20052 (typ), respectively at Vpp — Vgs = 10 V
Dual 3 Input
plus Inverter CD4000AD, CD4000AE, CD4000AF, CD4000AK
CD4000A Quad 2 Input CD4001AD, CD4001AE, CD4001AF, CD4001AK
Dual 4 Input  CD4002AD, CD4002AE, CD4002AF, CD4002AK

Triple 3 Input CD4025AD, CD4025AE, CD4025AF, CD4025AK

The combination of these devices and the RCA NAND can account for appreciable package-count savings in various
positive logic gate types CD4011A, CD4012A, and CD4023A  logic function configurations.
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Fig.1.1—Schematic diagram for type CD4000A.
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CDA4000A, CD4001A, CD4002A, CD4025A
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Fig.1. 2—Schen:astsic diagram for
type CD4001A.
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Fig.1.3—Schematic diagram for type CD4002A.
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Fig. 1.4—Schematic diagram for type CD4025A.
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CDA4000A, CD4001A, CD4002A, CD4025A - File No. 479

STATIC ELECTRICAL CHARACTERISTICS (All inputs_ C e h s et e I Vss < V| < VDD’
{Recommended DC Supply Voltage (Vpp — Vgs) 3to15V)
LIMITS CHARAC
CD4000AD,CD4001AD,CD4002AD ,CD402SAD, TERISTIC
TEST CDA4000AK,CD4001AK ,CD4002AK CD4025AK, CURVES
CHARACTERISTIC | SYMBOL | conpiTioNs CD400DAF CD4001AF.CDA002AF CDA025AF UNITS | & TEST
Vo | VoD —55°C 25°C 125°C CIRCUITS
[Volts] Volts] Min.| Typ.| Max. | Min. | Typ. | Max. | Min. | Typ. | Max. Fig. No.
Quiescent Device 5| - - 1005 | - | 0.001}0.05 - - 3 uA
Current L — —
10| - - Joa - | 0.001}0.1 6
Quiescent Device P 5 | - - _|0.25 — ] 0.005 |0.25 - - 15 W
Dissipation/Package | PO ) 10 _ _ 1 — loo1 1 — — 60
Output Voltage: v Vivop | s | - | - foor | - | o Jooi | - | - foos| 15
Low-Level ot 00A [0 -] - [oo1 | -] o oot | - | - |oos 16
Vi=Vss 5 |a99| — - Jago | s - Jasos | - -1y .
High- | Vi .
fohLevel OH 100 [10 |egs| - | - |oso |10 | - [ees | - | -
Noise Immunity 36| 5|15 - - 15 2.25 - 14 - -
VNL - - v -
- (Any Input) 7.2| 10 3 - - 3 45 - 29 - -
For Definiti lo=0 -
See Appendix 095 5 |14 - - 15 225 - 15 - -
VNH v =
2.9] 10 |29 - - 3 45 - 3 - -
Output Drive Current: iy 04s] 5 |05 - - 0.40 1 ~ lo.z28 - “da 18
f =
N-Channel oN e Y ol - - oo [2s [ - Joes [ - | - 1.106
25# 5 |-062| - - |05 -2 - 035 | - - 19
P-Channel P [vi=vss ‘ mA 1110
95|10 |-062] - - 0.5 -1 - -0.35 - - .
input Current 4 - - - - 10 - - - - pA -
A ‘Maximum noise-free low-level Bipolar output voltage.
# Minimum noise-free high-level Bipolar output voltage. ¢ See Appendix.
HHHERE AMBIENT TEMPERATURE HHHHHHHHH
HLLELELL L LT (Tp) =25°C FHHH suPpLY voLts
ISUPPLY VOLTS (Vpp) = 15 s L Vop! = 15
15 oy o Voo - DD!
HHH H 11T
T 11 T
12.5 \i 125 T]A]*lzs’c o
X v _12sFHTA"
) | ° E HHHHIN- 55 ¢
> N | 10 B 1
o H g sieaic:
] g 3 Loah
1 T
; 5 75 125 <o \HHH
g E )l
3 RS I
35
u 1 |
S Hi HN 125 N
L+ 11 1T
1T T TT
1N I INEEI 1T
[} 2.5 5 7.5 10 125 15, o 2.5 7.5 0 12. 15
INPUT VOLTS (Vy) INPUT VOLTS (vy)
92Cs-17779 92C5-17780
Fig.1.5—~Min. & max. voltage transfer charac- Fig.1.6—Typ. voltage transfer characteristics

teristics. as a function of temp.
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STATIC ELECTRICAL CHARACTERISTICS (All inputs

CD4000A, CD4001A, CD4002A, CD4025A

.. VSSSVISVDD,

(Recommended DC Supply Voltage (Vpp — Vgg) .« .. ...... 3t015V)
LIMITS CHARAC
. TERISTIC
TEST _ CD4000AE, CD4001AE, CD4002AE, CD4025AE CURVES
CHARACTERISTIC SYMBOL CONDITIONS UNITS & TEST
o | VoD -40°C 25°C 85°C CIRCUITS
'olts] Voitg Min. | Typ. | Max. | Min. | Typ. | Max: | Min. | Typ. | Max Fig. No.
Quiescent Device 5 - - 0.5 - 0.008 0.5 - - 15
Current n LA
v 0] - - 5| - |oood 5 - - 30
Quiescent Device 51 - | -] 25| - |oo2s|2s - | - Bl
Dissipation/Package | PD 0 _ _ 50 ~ o005 |50 _ _ 300 "
Output Voltage: v Vi=Vpp 5 - - | o001 - o (oot - - loos| 15
Low-Level oL 10=0A 0| - - oo | - o oo | - R YT 16
Vi=Vss 5 | 499 - - | 499 5 - 4.95 - - v .
igh- 1] B .
High-Leve VoH 10=0A 10 (999 [ - — [o9o [ 10| - Joeos| -
Noise Immunity v 3.6) 5|15 - 1.5 225 14 v B
(Any Input) N 72[10] 3 3 |45 29
- 10=0
For
See Appendix v Q95| 5 |14 - 1.5 225 15 v _
NH 2.9| 10|29 - 3 4.5 3
Output Drive Current: 0.4+ 5 |0.35 - - 0.3 1 - 0.24 - - 1.8
N-Channel IoN  [Vi=VoD| mA IR
nne! 05 072 | - ~ o6 |25 | - Joas | - -
25¥ 5 jo3s | - - lo3 |2 - |oza | - - 19
P-Channel IpP Vi=Vss mA ¢
95) 10 [0.3 - ~ }-0.25 |-1 - 0.2 - - -
Input Current W - - - - 10 - - - - pA -
A Maximum noise-free low-level Bipolar output voltage.
#Minimum noise-free high-level Bipolar output voltage. 4 See Appendix.
AMBIENT TEMPERATURE (‘r,‘)szs'ci AMBIENT TEMPERATURE (Ty) = 25°C
NSRRI E TYPICAL TEMPERATURE COEFFICIENT FOR Ip=~03%/°C
5 LU LLLLLLL INRENREN} T 1T TTTTTTITC
UPPLY VOLTS (Vpp) = | 1 T T
T T T T
Yoo G IS RO O
o 25
023 14 12.5 2 & 2°[[TIGATE - 70 - SOURCE VOLTS (Vgg) = 15
> vr & o T
Al olo §| |B EEs:
2 10 o g W 20 1
] fi = 3
N < =4
> o4 —._/ 3 3
5 7.5 = 1 75 3 2 sHH
= H ” z z flobe i dvoo
H — z I Vi
©  sHAL ! 00 D 5 3 Z w0 P )
1 o = e T Vos
H | H musn-—g' )
2.5 oH ] 2.5 5 GatE "I~
I .
T at aas 5 INPUTS Vg
{1 TTN T T =N
1T 1T 1 I
0 25 5 75 10 125 I5 o 25 5 75 10 125 15
INPUT VOLTS (Vy) DRAIN — TO ~— SOURCE VOLTS (Vpg)
92¢s-17778 020517777
Fig.1.7—Typ. current & voltage transfer Fig.1.8~Typ. " ! drain ch istics.

characteristics.
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CDA4000A, CD4001A, CD4002A, CD4025A File No. 479

DYNAMIC ELECTRICAL CHARACTERISTICS at T = 25°C, C; =15pF, and input rise and fall times = 20 ns
Typical Temperature Coefficient for all values of Vpp = 0.3%/ °C. (See Appendix for Waveforms)

LIMITS CHARAC-
TEST CD4000AD, AF, AK TERISTIC
CD4001AD, AF, AK | CD4000AE,CD4001AE
CHARACTERISTIC | SYMBOL | CONDITIONS. | cD4002AD, AF, AK {CD4002AE, CDo25aE |UNITS | CURVES
' : CD4025AD, AF, AK | & TEST
Vbp CIRCUITS
(Volts) | Min. | Typ. | Max. | Min. | Typ. | Max. Fig. No.
Propagatnon Delay Time:. 5 - 35 50 | — 35 80
High-to-Low Level tPHL 0 ~ py 20 ~ p ps ns 1.13
5 - 35 95 | — | 35 | 120
Low-to-High Level tPLH 0 ps 5 25 &5 ns 1.13
Transition Time: 5 - 65 125 - 65 200
High-to-Low Level TTHL 10 _ 35 | 70| - 35 | 115 ns 1.14
. 5 - 65 | 175 | — 65 | 300
Low-to-High Level tTLH 0 ~ 5 75 1 38 125 ns 1.14
Input Capacitance . Ci Any Input - 5 — - 5 - pF -

DYNAMIC ELECTRICAL CHARACTERISTICS (Driving TTL,DTL) AT T =25°C, Vpp—Vss =5V CL- SpF

TEST CONDITIONS LIMITS : o TYPICAL
) CD4000AD, AF, AK CHARAC-
CD4001AD, AF, AK| CD4000AE,CD4001AE
CHARACTERISTIC SYMBOL » CD4002AD. AF. AK| CDA002AE CD4025AE UNITS | TERISTICS
: Driving |cD4025AD, AF, AK : CURVES
TTL,DTL{ Min. | Typ.|Max. | Min. | Typ. [ Max. Fig. No.
- Med. _ — -
Propagation Delay Time: R = 2k$2 Power 35 - 35
High-To-Low Level | PHL L ne .18
igh-To-Low Leve Ry =20k fow | 135 | - | - 35 -
Med.
Ry = 2k§2 - 15 - - 15 —
Low-To-High Level tpLH L Power ns 116
R 20k$2 ',;gx/ver - 20 | - - 20 _
. Ro-2ksy | Med o f _ tao | - f - |40 | -
Transition Ti THL ns
ransition Time
TLH R = 20kQ2 :;gxer - Ja | - | - 40 _

DRAIN-TO-SOURCE VOLTS (Vpg)
-15 -5 -0 -75 -5 -25 o - AMBIENT TEMPERATURE (Ty) = 25°C HTTH

T TYPICAL TEMPERATURE COEFFICIENT FOR Tp = -0.3% /°C 131
l4¢VDD @ —5 5 TIT I|lH|H‘[‘II|I|L|_JLjI[Jr
Ve )] -25 : ATE - TO - SOURCE VOLTS (Vgg) = |
= a8 =
" Vps g 12,5
—_— -5 ; 4
9
OTHER -GATE =0 = 5 10
| [ o un
INPUTS s E 5
3 2 75 5
T g = -
H -10 @ > AR a R I CD4000AD, CD4000AK
o7 @ 2 i 10117 CDA0OIAD, CD400IAK
ATE TO SOURCE VOLTS (Vgg) = =15 -1 a E 54 H 1 CD4002AD, CD4002AK
-12.59 ° T cp402540, CD40254K
H 1014 CD4000AEY
2.5 4 TT CD400IAE | _ _ _
H H CD4002AE
AMBIENT TEMPERATURE (Tp) = 25°C N H 5 n CD4025AE
TYPICAL TEMPERATURE COEFFICIENT FOR Ip=-0.3% /°C [ o 25 75 10 125 15
DRAIN — TO ~ SOURCE VOLTS (Vpg)
92¢5-17776 92cs-17853
Fig.1.9-Typ. p drain ch. istic Fig.1.10—-Min. drain istics.
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File No. 479 CD4000A, CD4001A, CD4002A, CD4025A
DRAIN-TO-SOURCE VOLTS (Vpg)
_i5 -0 - AMBIENT TEMPERATURE (T4 ) = 25°C
C04000AD) RS LOAD CAPACITANCE (C|) = I5 pF
CD4000AK inuan| a (Sl
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CD400IAK T -
CD4002AD =10
CD4002AK 50
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= : <
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SUPPLY VOLTS (Vpp)
92CS-17844 92C5-19866
Fig.1.11—Min. p-ch. I drain Fig.1.12-Typ. propagation delay time vs. Vpp.
AMBIENT TEMPERATURE (Ta) = 25°C m AMBIENT TEMPERATURE (Tp) =25°C
TYPICAL TEMPERATURE COEFFICIENT FOR ALL VALUES TYPICAL TE?PE.RAYURE COEFFICIENT FOR ALL VALUES
50| OF Vpp *0.3% /°C 300 | OF Vpp=0.3%/°C
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Fig.1.13—Typ. propagation delay time vs. C[.
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Fig.1.14—Typ. transition time vs. Cf.

Fig.1.15-Typ.low-level propagation delay
time vs. C — driving TTL & DTL.
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Fig.1.16—Typ. high-level propagation delay
time vs. C_ — driving TTL & DTL.
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CD4000A, CD4001A, CD4002A, CD4025A File No. 479
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Fig.1.17 — Typ. dissipation characteristics.

EXAMPLE
INPUTS | I

I PIN CONNECTIONS
MEASUREMENT ~ TO Vpp  TOGND
INPUTS | 29,14 3,45710,,12
INPUTS 2 3,04 2,4,59,11
INPUTS 3 41,14 2,3,5,9,00,12
INPUTS 4 112,14 2,3,4,9,10,1

92C5-20731

Fig.1.20 — Quiescent device
current test circuit
for CD4002A.
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Fig.1.23— Noise immunity
test circuit for CD4001A.

Fig.1.18 — Quiescent device
current test circuit
for CD4000A.
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04
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MEASUREMENT 7O Vpp IO GND
INPUTS | 1,3,11,14 2,4,5,7,8,12,I13
INPUTS 2 340204 13,57.811,13
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Fig.1.21 — Quiescent device

current test circuit
for CD4025A.
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Fig.1.24 — Noise immunity
test circuit for CD4002A.

Fig.1.19 — Quiescent device
current test circuit
for CD4001A.
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Fig.1.22 — Noise immunity
test circuit for CD4000A.
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Fig.1.25 — Noise immunity
test circuit for CD4025A.



