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CMOS NOR Gates Features:

8 Propagation delay time = 60 ns {typ.) at
High-Voltage Types {20-Volt Rating) C_=50pF, Vpp=10V

8 Buffered inputs and outputs
# Standardized symmaetrical output characteristics
Quad 2 Input - CD4001B S for e tent et 20V
Dual 4 Input — CD4002B ! ' pa l
Triple 3 Input — CD4025B = Maximum input current of 1 uA at 18 V
over full package-temperature range;
100 nA at 18 V and 259C
® Noise margin {over full package temperature
@ CD4001B, CD40028, and CD4025B range):
NOR gates provide the system designer 1VatVpp=5V
with direct implementation of the NOR 2VatVpp=10V
function and supplement the existing 25VatVhn =15V
family of CMOS gates. All inputs and : DD
outputs are buffered. ® Meets all requirements of JEDEC Tentative
Standard No. 13B, “Slandard Specifications
The CD4001B, (..‘,D40'02B, and CD4025lB for Description of “B” Series CMOS Devices”’
types are supplied in 14-lead hermetic
dual-in-line ceramic packages (F3A
suffix), 14-lead dual-in-line plastic JsAE e
packages (E suffix), 14-lead small-outline , il e
packages (M, MT, M96, and NSR suffixes), '_z' 4 :v""
and 14-lead thin shrink small-outline '_3' :"
packages (PW and PWR suffixes). “—: K+E¥D " N
K L]
o3 LA
o2 ¢
STATIC ELECTRICAL CHARACTERISTICS vss Tl | FF e
c 18 92C5-24762
CHARACTER CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) FUNCTIONAL DIAGRAM
ISTIC UNITS
Vo |[vin|VDD 125
(V) V) {(vy| -55 | —40 | +85 | +125 | Min. | Typ. | Max.
Quiescent Device - 0,5 5 0.256 | 0.25 75 75 - 0.01 0.25 v — Ev”
Curren:\,ﬂ — 0']0 10 05 05 15 15 - 0.01 05 A . J:A+B+C40 -
10D Max. - |oas] s ] 1 1 0 | 0] - om | 1] " "—3 '
2
- 20| 20 | s 5 | 150 [.150 | — 002 | 5 " "
Qutput Low 0.4 05| 5 [064 [061 | 0.42 | 0.35 | 051 1 - e—4 L
(Sink) Current 05 |010] 10| 16 | 15 1.1 09 |13 26 - o8] o,
loL Min,
1.5 0,151 15 4.2 4 28 2.4 34 6.8 - . s .
Output High 46 05 5 | -064] -0.61]|-0.42 | -0.36|-0.51 -1 - mA A cemEmm e
{Source) 25 |05 5 | -2 |[-18 |13 |-115]186 | 32 | - W "
Current, — — — — _ _ _
10H Min. 95 0,10 10 1.6 1.5 11 0.9 1.3 2.6 cDapo2E ST
135 |015]| 15 [42) 4 [ -28 [-24]-34 ] -68 [ - FUNCTIONAL DIAGRAM
Output Voltage: - 05 5 0.05 - 0 0.05
Low-Level. - lo10] 10 0.05 - 0 | 005
VoL Max.
- 0,15] 15 0.05 - 0 0.05 v
Output Voltage: - |05 5 495 4.95 5 -
Hiﬁ“'hﬂ}fﬂ'- - [e10} 10 995 995 | 10 -
VOH Min. T Tois| 15 14.95 1405 | 15 -
Input Low 0545 | - 5 15 — — 1.5
Voltage, _ 10 _ .
Vit Max. 1.9 3 3
15,135 - | 16 4 . — 2 y
input High 0.5 - 5 | 3.5 35 — —
Voltage, 1 - | 10 7 7 — . ) .
VIH Min. 15 I T . " . _ Y
input Current . B _5 CDA40258 92¢S- 24760
11N Max. 018} 18 | :0.1 ) =01 | "1 1 077203 uA FUNCTIONAL DIAGRAM
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CD4001B, €D4002B, CD40258 Types .

RECOMMENDED OPERATING CONDITIONS AMBIENT TEMPERATURE (Ty) = 25°C]
For maximum reliability, nominal operating conditions should be selected so that SaSszigzzazastaniissamis: :
operation is always within the following ranges: : >} SUPPLY VOLTAGE (Vppi = 15V
| T
LIMITS ‘ 3 :
CHARACTERISTIC UNITS > ErE
MIN. MAX. , § ofbHoy
Supply-Voltage Range (For T = Full Package 3 18 o v N ;
Temperature Range) ; Hsv a
MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp) ° P weurvoues tvg—v =
Voltages referenced toVgg Terminal) ....... ... ... ..o i, -0.5V to +20V saca-28n04
INPUT VOLTAGE RANGE, ALL INPUTS -0.5VtoVpp +0.5V
DG INPUT CURRENT, ANY ONE INPUT ..ottt e e eeterasaasieneeiansaenns +10mA Fig. 1 — Typical voltage transfer characteristics,
POWER DISSIPATION PER PACKAGE (Pp)
= -550
FOPTA = -559C10 #1000 ... .uiueeeiteennsateeaaeteeinaeee e vate s ae e ie e eneenas 500mW ] T TR T
ForTo=+1009C104125%C........cooiviiiiniinnnninee, . Derate Linearity at 12mW/0C to 200mW s 4 I F
DEVICE DISSIPATION PER OUTPUT TRANSISTOR : S
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package TYPes) ......ovveirnenennennn 100mW :9 w0t < ‘>/ 3 ',,
OPERATING-TEMPERATURE RANGE (TA). -+ ceevvenniteisernennneaninnnn. -559C to +1259C s T adram
STORAGE TEMPERATURE RANGE (Tgig) .+ -« c.v e ceveeraettainenenasaeeeans.s -650C to +1500C 3 S X
LEAD TEMPERATURE (DURING SOLDERING): ¢ |o!= qf\‘// ",r
Atdistance 1/16 £ 1/32inch {1.59 £ 0.79mm) from ¢ase for 1058 MAX .. ....verreenevienenrnns +265°C s L ;/
a - 7|
2 102 7
§ § ”/” C #30 pF = |}
4 L/ CLt IS pF ===
DYNAMIC ELECTRICAL CHARACTERISTICS © T 1 1]
AtT, = 26°C: Inputt,, t;= 20 ns, C; = 50 pF, R, = 200k ) - 1 LR
INPUT FREQUENCY (11)— nHz
s2ce-20908
ALL TYPE
TEST CONDITIONS | S , e
CHARACTERISTIC LIMITS UNITS Fig.2 — Typical power dissipation vs. frequency.
\"
DD
VOLTS TYP. MAX. [ [AMBIENT TEMPERATURE {Tale25°C
-
Propagation Delay Time, 5 125 250 f_
tPHL. tPLH 10 60 120 ns # ATE-T0-SOURCE VOLTAGE (VggieI3
15 45 90 g HH:
5 100 200 H '
Transition Time, 10 50 100 ns g H
tTHL. tTLH 15 40 80 :;: T ov
Input Capacitance, Cjy Any Input 5 7.5 pF -; o o
- TIHIT
2 3 sy

K
DRAIN-TO-SOURCE VOLTAGE (Vpgi—V
9205 2431893

Fig.3 — Typical output low (sink) current

characteristics.
[ [AMDWENT TEMPERATURE (Ta1=25°C
L1
[
|
3
=] EANEASARASEL LSS
E'z" GATE- T0-S0URGE VOLTAGE (Vgs)+5 v 1T
£
H
57 o
®
9 Y
= e
> N
5 2sFRPHS
H
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it H
0 E)

DRAIN-TO=SOURCE VOLTAGE (Vpsi—V
P2CE-243190)
Fig. 4 - Minimum output low (sink}
current characteristics.
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PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
7704403CA ACTIVE CDIP J 14 1 TBD Call TI Level-NC-NC-NC
89263AKB3T OBSOLETE CFP WR 16 TBD Call Tl Call Tl
CD4001BE ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)
CD4001BF ACTIVE CDIP J 14 1 TBD Call Tl Level-NC-NC-NC
CD4001BF3A ACTIVE CDIP J 14 1 TBD Call Tl Level-NC-NC-NC
CD4001BM ACTIVE SOIC D 14 50 Pb-Free CU NIPDAU  Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
CD4001BM96 ACTIVE SOIC D 14 2500 Pb-Free CU NIPDAU  Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
CD4001BMT ACTIVE SOIC D 14 250 Pb-Free CU NIPDAU  Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
CD4001BNSR ACTIVE SO NS 14 2000 Pb-Free CU NIPDAU  Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
CD4001BPW ACTIVE TSSOP PW 14 90 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
(RoHS)
CD4001BPWE4 ACTIVE TSSOP PW 14 90 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
(RoHS)
CD4001BPWR ACTIVE TSSOP PW 14 2000 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
(RoHS)
CD4001BPWRE4 ACTIVE TSSOP PW 14 2000 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
(ROHS)
CD4002BE ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU Level-NC-NC-NC
(RoHS)
CD4002BF ACTIVE CDIP J 14 1 TBD Call TI Level-NC-NC-NC
CD4002BF3A ACTIVE CDIP J 14 1 TBD Call Tl Level-NC-NC-NC
CD4002BM ACTIVE SOIC D 14 50 Pb-Free CU NIPDAU Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
CD4002BM96 ACTIVE SOIC D 14 2500 Pb-Free CU NIPDAU Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
CD4002BMT ACTIVE SOIC D 14 250 Pb-Free CU NIPDAU Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
CD4002BNSR ACTIVE SO NS 14 2000 Pb-Free CU NIPDAU Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
CD4002BPW ACTIVE TSSOP PW 14 90 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
(ROHS)
CD4002BPWE4 ACTIVE TSSOP PW 14 90 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
(RoHS)
CD4002BPWR ACTIVE TSSOP PW 14 2000 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
(RoHS)
CD4002BPWRE4 ACTIVE TSSOP PW 14 2000 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
(RoHS)
CD4025BE ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU Level-NC-NC-NC
(RoHS)
CD4025BF ACTIVE CDIP J 14 1 TBD Call Tl Level-NC-NC-NC
CD4025BF3A ACTIVE CDIP J 14 1 TBD Call TI Level-NC-NC-NC
CD4025BM ACTIVE SOIC D 14 50 Pb-Free CU NIPDAU Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
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Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
CD4025BM96 ACTIVE SOIC D 14 2500 Pb-Free CU NIPDAU Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
CD4025BMT ACTIVE SOIC D 14 250 Pb-Free CU NIPDAU Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
CD4025BNSR ACTIVE SO NS 14 2000 Pb-Free CU NIPDAU  Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
CD4025BPW ACTIVE TSSOP PW 14 90 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
(RoHS)
CD4025BPWE4 ACTIVE TSSOP PW 14 90 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
(RoHS)
CD4025BPWR ACTIVE TSSOP PW 14 2000 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
(RoHS)
CD4025BPWRE4 ACTIVE TSSOP PW 14 2000 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
(RoHS)
JM38510/05252BCA ACTIVE CDIP J 14 1 TBD Call Tl Level-NC-NC-NC
JM38510/05254BCA ACTIVE CDIP J 14 1 TBD Call Tl Level-NC-NC-NC

O The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS) or Green (RoHS & no Sb/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Green (RoHS & no Sh/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is
provided. Tl bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on
incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by TI
to Customer on an annual basis.
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