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CMOS Hex Inverter

. . Features:
High-Voltage Types {20-Volt Rating)

l-l—Do—z—G- a
® Standardized symmetrical output ) D 4.5
characteristics . . .
B-CD40B9UB types consist of six . :’:9;’6“\',“ Speed Operation—tpyg tp =30 ns {typ.) c2>o-E 1.
. o . N .,
CMOS inverter circuits. These devices are = 100% tested for quiescent current at 20 V 02085
mter_ldeq for all general-gurpose inverter = Maximum input current of 1 uA at 18 V gt 0 ,.:
: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 LoF
of circuits such as the CD400S and CD4049 . i . Voo*'4
Hex Inverter/Buffers are not required. B8 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
(F3A suffix), 14-lead dual-in-line plastic
packages (E suffix), 14-lead small-outline
packages (M, MT, M96, and NSR suffixes), and
14-lead thin shrink small-outline packages (PW
and PWR suffixes).

Applications:

8 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) .. .. ......ouureeiieninrneienienirninarnerenrairions -0.5V to +20V
INPUT VOLTAGE RANGE,ALLINPUTS .................... -0.5VioVpp +0.5V
DG INPUT CURRENT, ANY ONE INPUT ..ttt ittt ieeeienentenenaeensaenrneneaeanarannens +10mA
POWER DISSIPATION PER PACKAGE (Pp):

ForTa=-550CH0+100%C ...\ttt i i neaaennnaneaees Meeriaanraane 500mwW

ForTA=+1009C10+1259C. . .oiiiiininn e inenans + -~ -Derate Lingarky-at 12mW/oC fo 20QmW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE {All Package Types).. ... N 10OmW
OPERATING-TEMPERATURE RANGE (Ta). .. ... i renrsenras -559C fo #1250
STORAGE TEMPERATURE RANGE (Tslq) ....................... Measmgrrraasesensannien -659C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

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

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta= 25°C; Input t.t%=20ns,
Cy =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 tTLH 10 50 100 ns
15 40 80
Input Capacitance; CIN Any Input 10 15 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 (Tg)=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 H
V) V) | (v} | -55 | 40 +85 | +126 | Min. | Typ. | Max. z
2
Quiescent Device - 05| 5 |025]025 | 75 7.5 ~ 0.01 | 0.25 2 ! v
Current, - 0,10l 10 | 05 | 05 15 15 - 001 {05 A : ¥
'DD Max. 015|156 | 1 1 30 | 30 | - Joor | 1| * ¢ e ‘
- Jo2]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 a2 2 X 54 34 68 — current characteristics.
Output High 46 | 05| 5 |-0.64{-061|-042|-036|-051] -1 - | mA
{Source) 25 o5 | 5 | 2 [-18 |13 [-118l-16 | -32 | - ;‘i‘g",’f‘"‘;"i"“"‘ fw-zs<c HETHE
. 11 11
Curren®. 95 |010] 10 | —16 |15 | -11 | 09|13 | —26 | - H GG T ) s
in. o . : 11e H il i ]
OH 135 |015] 15 |42] a4 | -28 [ 24341 -68 ] - 2 pitare ek jinytctses pasisaseces:
Output Voltage: - 5 5 0.05 - 0 0.05 ::_.'2-‘ i “"YE.'ml'fm:"ff mm“‘:'“s"l'?f'?-:::
Lo el BRI 0.05 — | 0 Joos ¢ of LA :
oL Wax. - 15 | 15 0.05 - o [oos| | |-t Hiov it :
Output Voltage: - 0 5 4.95 4.95 5 - ] 5:__"
High-Leve, - o [ 10 9.95 995 [ 10 | - 2
VOH Min. - 0 | 15 14.95 1495 | 15 | — ERl =2
Input Low 4.5 —_ 5 ) —_ - 1 ° un;mwvsouncz VOLTAGE li\lgs)—v
Voltage, 9 . 10 2 __ _ 2 $2C5 2431941
VL Max. Fig. 5§ — Minimum output low {sink)
135 - 15 2.5 — — 2.5 y 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 — — AHBIENT tswsnArunz—?r‘)-zrc{J:—l}o}HH“r“-s T i
Input Current 5 GATE-TO-SOURCE VOLTAGE {¥gg) -8 iRy .
0,1 18 | 0.1 | #01 +1 £1 - |*1072 | 0.1 A 3852 HER JEE3 135 B5
11N Max. 18 H - 1%4 i i::.‘ 1 .
vpo - Lrpiiy 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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AMBIENT VEMPERATURE ( Ty i=25%C

TRANSITION TIME (yp , Prynl= M
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Fig. 12 — Typical transition time vs. load
capacitance.
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Fig. 16 ~ Noise immunity test circuit.

92CM - 2444 3Rt

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).
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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 tima “PHL and 'PLH} with
supply voltage. .

Voo
v INPUTS NOTE:
] - MEASURE INPUTS SEQUENTIALLY,
= TO BOTH Vpp AND Vgg.
-1 CONNECT ALL UNUSED WPUTS
-] TO EITHER Vpp OR Vgg.
o s
Vs )
Vss

9205 - 27429

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 CD406SUBH.

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




