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CMOS Hex Inverter

. . Features:
High-Voltage Types {20-Volt Rating) U ST
¥ Standardized symmetrical output ) D 4.5
characteristics . . .
B-CD40B9UB types consist of six . :’:9;’6“\',“ Speed Operation—tpyy tp =30 ns {typ.) c2o-E 1.
. A . N .
.c MOS Inverter circuite. These devn_ce S are ¥ 100% tested for quiescent current at 20 V D_DP‘J "
mter_ldeq for all general-gurpose inverter = Maximum input current of 1 uA at 18 V gt 0.7
:p_phcatlons w_here the medlgm-power TTL over full package-temperature range; 3 12
rive and logie-level-conversion capabilities 100 nA at 18 V and 25°C F LaF
of circuits such as the CD400S and CD4049 . i . Voo*'4
Hex Inverter/Buffers are not required. 8 Meets all requirements of JEDEC Tentative vggeT

Standard No. 13B, “"Standard Specifications
The CD4069UB-Series types are supplied in
14-lead hermetic dual-in-line ceramic packages
(D and F suffixes), 14-lead dual-in-line plastic
package (E suffix), 14-lead small-outline
package (NSR suffix), and in chip form
(H suffix).

Applications:

® Logic inversion

8 Pulse shaping

® Qscillators

& High-input-impedance amplifiers

RECOMMENDED OPERATING CONDITIONS

For maximum reliability, nominal operating conditions should be selected so that
operation is always within the following ranges:

CHARACTERISTIC LIMITS UNITS
. Min. Max.
Supply Voltage Range (For Ty =Full Package 3 18 \%

Temperature Range}

MAXIMUM RATINGS, Absoiute-Maximum Valuss:
DC SUPPLY-VOLTAGE RANGE, {Vpp)

Voltages referenced o Vgg Terminal) .. ........ouureeiieiinrneienienirninernereersnrsons -0.5V to +20V
INPUT VOLTAGE RANGE,ALLINPUTS .................... -0.5VioVpp +0.5V
DG INPUT CURRENT, ANY ONE INPUT ..ttt iet it ieienenteranntanersaansneaearanarannens +10mA
POWER DISSIPATION PER PACKAGE (Pp):

ForTA=-550CH0+1009C ...\ uoiit it i i et ae e nnnanaaeas Neeriaanraane S00mwW

ForTA=+1000C10+1250C. ..coiiiiiiininneeennnaninnnans + -~ Derate Lingarky-at 12mW/oC fo 20QmwW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE {All Package Types).. ... N 100mwW
OPERATING-TEMPERATURE RANGE (Ta). .. ...t iieeciea e renrsenras -559C fo #1250
STORAGE TEMPERATURE RANGE (Tslq) ....................... Measmgrrrtaseseasannion ~659C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 £ 1/32inch (1.59 + 0.79mm) from case for 108 MAX .. ....cvveeeerncenns reraaaes +2859C

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta~ 25°C; Input t. =20 ns,
C =50 pF, R} = 200 K2 o
CONDITIONS
LIMITS
CHARACTERISTIC Vpo UNITS
v Typ. Max.
5 | 55 110 .
. 1
Propagation Delay Time, tPLH. tPHL 0 30 60 s
15 25 | 50 -
5 100 200
Transition Time; YTHL 'TLH 10 50 100 ns
15 40 80
Input Capacitance: CIN Any Input 10 156 oF
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Fig. 1 — Minimum and maximum voltage
transter charac teristics.
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Fig. 2 — Typical voitage transfer characteristics as a
function of temperature,
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Fig. 3 — Typical current and volitage transfer
characteristics.
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STATIC ELECTRICAL CHARACTERISTICS

CD4069UB Types

AMBIENT TEMPERATURE (Ta)«25°C
H
) |
CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) 3
CHAHACTER- E GAT I-TO-!CUNCE VOLTAGE vgsirIs v
ISTiC w25 UNITS| 15, 3 !
Vo |VIN |VDD £
V) {v) { (v} | -55 | 40 +85 | +126 | Min. | Typ. | Max. <
2
Quiescent Device - 05| 5 |0o25]025 | 75 7.5 ~ 0.01 | 0.25 2 ! v
Current, - 0,10l 10 | 05 | 05 15 15 - 001 {05 A : ¥
'DD Max. — |016] 16 | 1 1 30 | 30 | - Joon | 1| ¥ ¢ e ‘
- Jo20]20] 5 | 5 150 [ 150 | - | 0.02 5 HH i
Output Low 04 | 05| 5 | 064 |[061 | 0.42 | 0.36 [051 1 - ® omam-ro-sounce vhaceosi—v
(Sink) Current 05 (010|100 | 16 [ 15 1.1 09 [ 13 2.6 - Fig. 4 — Typical output low {sink }
loL Min. 15 0151 15 22 2 > 8 54 34 68 — current characteristics.
Output High 46 | 05| 5 |-064;-061|-042|-036|-051] -1 - | mA
{Source) 25 o5 | 5 | 2 [-18 |13 [-118l-16 | -32 | - ;‘i‘g",’f‘"‘;"i"“"‘ fa-zs<c HETHE
. 1 11
Current. 95 |010] 10 | —16|-15 | 11 | 09 [-13 | -26 | - H GG e ) i
in. = . : 11e H H1e s i ]
OH 135 05| 15 [4a2] a4 | -28 [-24[-34]-68 1] - 2 pitara T R T e
QOutput Voltage: - 5 5 0.05 - 0 0.05 ::_.'2-‘ i “"YE.'ml'fm:"ff mm“‘:'“s"l'?f'?-:::
Lo e, - [0 T 0.05 — | 0 Joos ¢ of LA :
oL Wax. - 16 | 15 0.05 - o Joos| | | [t Hiov it :
Output Voltage: - 0 5 4,95 4.95 5 - ] 5:__"
High-Level, - o [ 10 9.95 995 [ 10 | - 2 B
VOH Min. - 0 | 15 14.95 1495 | 15 | — 8 " B
Input Low 4.5 - 5 ) —_ - 1 ° un;mwvsouncz VOLTAGE li\lgs)—v
Voltage, 9 . 10 2 . _ 2 $2C5 2431981
ViL Max. Fig. 5§ — Minimum output low {sink)
135 - 15 2.5 — — 25 v current characteristics.
Input High 0.5 - 5 4 4 — —
VOltage, . 1 — 10 8 8 - = DRAIN-TO-SQURCE VOLTAGE {Vpgl—V
VIH Min. 15 . 15 12.5 125 — — AWBIENT tswsnArunz—?r‘)-zrc{J:—l}o}HH“r“-s THE .
Input Current 5 GATE-TO-SOURCE VOLTABE (Vo) -8 iRy .
0,1 18 | 0.1 | #0.1 +1 £1 - 21072 | 0.1 A 3853 HER JEE3 135 B5
1iN Max. 18 H = 1%4 ik i::.‘ 1 .
vpo - LIpiiy 753;:

O
1(3,5,9,11,13)

Vgg  92C5-23738R2

Fig. 6 — Schernatic diagram of one of six identical
inverters. o
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Fig. 8 — Minimum output high (source)
current characteristics.
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Fig. 7 — CMO@U.B terminal assignment.
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Fig. 10 — Typical propagation delay time vs.
load capacitance.
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Fig. 8 — Typical output high (source)
current characteristics.
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Fig. 11 — Typical propagation delay time vs.
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AMBIENT VEMPERATURE ( Ty 1=25%C

TRANSITION TIME (+yp, Pronl= M

[ $2C3-24327
LOAD CAPACITANCE (C( 1—pf

Fig. 12 — Typical transition time vs. load
capacitance.
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Fig. 16 ~ Noise immunity test circuit.
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Fig. 18 — Dynamic electrical characteristics test circuit and wavaforms.
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Fig. 20 — High-input impedance amplifier.
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Fig. 22 — Input pulse shaping cirduit
{Schmitt trigger).

173 CD4069

FOR TYPICAL COMPONENT
VALUES AND CIRCUIT ,
SEE APPLICATION NOTE ICAN-6466
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Fig. 21 — Typical RC oscillator circuit.
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Fig. 23 - Dynamic power dissipation test circuit.
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Fig. 14 — Variation of normalized propagation

delay time “PHL and 'PLH} with
supply voltage. .
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- TO BOTH Vpp AND Vgsg.
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Fig. 17 — Input leakage current test circuit.

APPLICATIONS
116 ChAOED
“ FOR TYPICAL COMPONENT

VALUES AND CIRCUIT.
Re PERFORMANCE, SEE
S APPLICATION NOTES
ICAN G0B6 AND
TCAN 6539
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Fig. 19 — Typical crystal oscillator circuit.
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Dimensions and pad layout for CD40ESUBH.

D in par are in millirmeters and are
derived fram the basic inch dimensions as indicated.
Grid graduations are in mils (10~ inch].




IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subjectto TI's terms
and conditions of sale supplied at the time of order acknowledgment.

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

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which T1 products or services are used. Information published by Tl regarding third—party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Mailing Address:
Texas Instruments

Post Office Box 655303
Dallas, Texas 75265
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