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SCHS021
High-Voltage Types (20-Volt Rating) Features: T
u Propagation delay time = 60 ns (typ.) at aM LI
Quad 2 Input — CD4011B CL=50pF,Vpp=10V ) : "
Dual 4 input — CD4012B ® Buffered inputs and outputs B— —n
Triple 3 Input — CD4023B = Standardized symmetrical output characteristics Y 12
® Maximum input current of 1 uA at 18 V k=D .
over full package temperature range; 2t N3 [ —
B CD40118B, CP401?B, and CD4(_)23B 100 nA at 18 V and 26°C LrEF
NAND gates provide the system designer . 3] o
with direct implementation of the NAND " 100% tested for quiescent current at 20 v
function and supplement the existing family = 5.V, 10-V, and 15-V parametric ratings ot s
of CMOS gates. All inputs and outputs are ® Noisa margin (over full package temperature eTH
buffered. range: vgs=H] LA
The CD40118, CD4012B, and CD4023B 1VatVpp=5V
types are supplied in 14-lead hermetic dual- 2VatVpp=10V 9205-24763
in-line ceramic packages (D and F suffixes}, = CD4011B
14-lead duak-in-line plastic packages (E suf- 25VatVpp=15V FUNCTIONAL DIAGRAM
fix),and in chip form (H suffix). ® Meets all requirements of JEDEC Tentative

Standard No. 13B, “‘Standard Specifications
for Description of “B" Series CMOS Devices”

MAXIMUM RATINGS, Absolute-Maximum Values: Prare—
DC SUPPLY-VOLTAGE RANGE, {Vpp) | SALIL LS T
Voltages referenced to Vg Tarminal) ........oooviiivineerrinnieiiiereaieaannassnns -0.5V to +20V ol "
INPUT VOLTAGE RANGE, ALL INPUTS -0.5Vio Vpp +0.5V A «
DCINPUT CURRENT, ANY ONE INPUT ...ttt siiainasianiannenenneirannsnns +10mA a3 12,
POWER DISSIPATION PER PACKAGE (Pp}):
ForTa=-550Cto +100%C .. ... .o ittt ta e s ssannaissrenraariraannnns 500mwW 2 s
ForTa=+1009Cto+1259C..........cccieiunnnn PP Derate Linearity at 12mW/°C to 200mW o9 o,
DEVICE DISSIPATION PER OUTPUT TRANSISTOR
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ................. veo-. 100MW ne—2 19 ¢
OPERATING-TEMPERATURE RANGE (Ta}. ... ..o cvieet i iinariieinans ... =559C 10 +125°C 7 wFFeR o
STORAGE TEMPERATURE RANGE (Taig) .- . v veernnenetceanetcenicneneenanns -659C to +150°C Vss— "
LEAD TEMPERATURE (DURING SOLDERING): CDao12E  52CS- 2475
Atdistance 1/16 £ 1/32inch (1.59 £ 0.78mm}from casefor 10SMAaX .......ovvveriirenninnss +265°C FUNCTIONAL DIAGRAM

RECOMMENDED OPERATING CONDITIONS ,
For maximum (pliability, nominal operating conditions should be selected so that
operation is always within the following ranges:

: LIMITS | o
CHARACTERISTIC UNITS A [=be
. MIN. MAX. 2 »
Supply-Voltage Range {For Tpa = Full Package | .. 3 _ 18 v . ) s
Temperature Range) . " o —=—H
' ' . , e 4 .
‘ LsGAT
5_5. 119, L
x—2 I
TERMINAL ASSIGNMENTS K=DTEF
Ves— 8 .
=T BC
CD40238 92C5- 24761
A e » {— Voo J+RBCO A — Voo FUNCTIONAL DIAGRAM
B—2 LY = A 8 l—6
JvAB — 3 i2f— 6 B D —n
K =CO 4 1t |— M=3R c E P =1
c H 10 |~ L-EF [y F = LaGHT
7 6 99— F NC K+DEF F— J=AdT
Vss 7 85— & Vss Vss —¢
TOF
view 920524452 NCNO couNEc::uw“ 92CS-24454R1 ToP view 9275-24405
CD4011B CDA4012B CD40238



CD40118B, CD4012B, CD4023B Types

STATIC ELECTRICAL CHARACTERISTICS AMBIENT TEMPERATURE {Tp}+ 28°C
> . SUPPLY VOLTAGE (Vppl=IS vV
CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) I}
CHARACTER- ®
ISTIC 25 UNITS| e
Vo Vin |VDD § oFH 10V
v) v) | tvy| 55 | —40 | +85 | +125 | Min. | Typ, | Max. 3
Quiescent Device - 0,5 5 025 | 0.25 7.5 75 - 0.01 0.25 'é
£ H
Current, - [owlwlosfos| 15[ 15[ Joorfos| , 2 shirt
10D Max. — Jos| 5] 1 1 0 | 30| - oot [ 1 ¥
— Joze[ 20| s 5 [ 150 [150 | - | 002 ] 5
Q 5 (4] 3] 20 2%
Qutput Low 04 0,5 5 0.64 | 0.61 0.42 0.36 | 0.51 1 - INPUT VOLTAGE (V) —V
{Sink) Current 05 fo10|/ 10| 18 |15 | 11 09 |13 | 28 - . . ] S
1oL Min, 15 015 15 | 42 2 28 24 34 68 — ig. 1 — Typical voltage transfer characteristics.
Output High 46 | 08| 5 |-064-061(-042]-036[-051] -1 — | mA Y —
(Source) 26 05| 5 | -2 [-18 |13 [1a8]e [ 32| - . 4 i - 7z
LS "
C‘:"e";;un 95 |010| 10| -16|-15 |11 | 08|13 | 26 [ - Iz LA
: 50 S :
OH 135 10.45] 16 | 42| -4 |28 | 24| 34| 68| - g’ =3 5
Qutput Voltage: - 05 8 0.05 - 0 0.05 5 * *‘p—" 4 r'y
'-"\,"""-e;’:a'; — o.0] 10 0.05 - 0 | o005 £ o S
o Hax. 0.5 15 0.05 T o oo % ‘ 20
Qutput Voltage: - 051 & 4.95 4.95 5 - g: 8 .
High-Level, Z o10] 10 9.95 995 | 10 | - 5 = ‘;—’
VOH Min. — 1045|185 14,95 3895] 15 | - 3 e 8
Input Low 45 — 5 1.5 — - 15 T 468 f 468 T 468 7T 4E€6 = L
1 ] 2 0 04 8 6'
Voltage, 9 _ 10 3 — — 3 INPUT FREGUENCY (1)~ kHz w >
V|L Max. #2CS-28909 = x
13.5 - 15 4 - — 4 v Fig.2 — Typical power dissipation characteristics. g S
Input High 0545| - | 5 35 35 | — — 8=
Voltage, 1,9 _ 10 7 7 _ _ [T JAMBIENT TEMPERATURE (Ta)=25°C
VIHMin. Jyg135] — | 15 " n | - 1- i
Input Current . . . . +10-5 1} + A ;a‘ ~T0-SGURCE VOLTAGE (VgsF*I5 ¥
11N Max. 0,18 18 | 0.1 [ *0.1 1 1 - 10 0.1 u c © s
g 2 +
3
H
@ 0V
§
5 O
3 o - :::'5]'
Laaasid : 4
DRAIN-TO-SQURCE VOLTAGE {vpg)—V 9205 243183
Fig.3 — Typical output low (sink ) current
characteristics.
AMBIENT TEMPERATURE {Tp)=25° DRAIN=-TO-SOURCE VOLTAGE {Vpgl—VY : - DRAIN-TO-SOURCE VOLTAGE {Vpgl—V
PR AT TR e ST ST T (e ST T
EH AT - SDURCE VOLTAGE (Vas)s-8VELHTH] Hs ? GATE 10 SOURCE VOUTAGE (hgge -3 ¥ ?
Y i .3
g.'. \TE~T0-SOURCE VOLTAGE (Vegl®i5 v 11 H Sronds s §
. HH § HHH é
s oHH i E : &
s HE H - 10 v ] - i 05
£ HHHES § g
z =g g
.5 °H = -19 é A 15 é
W : :
2 3 H
DRAIM-TO-SOURCE VOLTAGE (Vps)—V
PzCs-2439AL 92C5-24320R 92c5-243212
Fig.4 — Minimum output low (sink) current Fig.5 — Typical output high (source) current Fig.6 — Minimum output high (sourca) current
characteristics. characteristics. characteristics.
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CD4011B, CD4012B, CD4023B Types
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Fig.7 — Schematic and logic diagrams for CD4011B. . Fig.8 — Schematic and logic diagrams for CD40128.
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ol o] 619,10) §§_ ; v
rl 1 48 B
- 2
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— H ¥ ALL INPUTS ARE PROTECTED LOAD CAPACITANCE (&) —pF
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. Fig. 10 — Typical propagation deisy time per gate
,l,f:eaﬁ,fs?s(::: '-ﬁ:':.s.'.',‘. AL 7 l as & function of load capacitance.
NUMBERS FOR OTHER GATES) " Vg szcm-20927
Fig. 9 — Schematic and logic diagrams for CD40238.
DYNAMIC ELECTRICAL CHARACTERISTICS :
At T =25°C; Inputty, ty=20ns,C; =50pF, R; = 200k
2
: ]
TEST CONDITIONS LIMITS E
CHARACTERISTIC : -1 UNITS 2,
Voo M
TYP. MAX. ]
NOLTS ';'
Propagation Delay Time, 5 126 250 !!: .
tPHL, tPLH 10 -60 120 ns ) £
15 45 90 i
» . 5 100 200
Transition Time, 10 50 100 ns G e
tTTHL, TTLH 15 40 80 LOAD CAPACITANCE 1Cy 1 pF szcs-24522
Input Capacitance, C|py Any Input 5 7.5 pF Fa1t = 11?21:23332? time as o function of



CD40118B, CD4012B, CD4023B Types
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92C5-27404RE

Fig. 12 — Quiescent-device-current test circuit.
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i ] ™ - vss = TO BOTH Vg AND Vgs:
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! NOTE: ! Vpp OR Vgg-
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Fig. 13 — Input-voltage test circuit.

Chip Dimensions and Pad Layouts
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Fig. 14 — Input-current test circuit.
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Dimansions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in miis (1 o3 inch).
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_ COMMERCIAL CMOS
HIGH VOLTAGE ICs




IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TIPRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.
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