CD4069UB Types
CMOS Hex Inverter

High-Voltage Types (20-Volt Rating)

The RCA-CD4069UB types consist of six
CMOS inverter circuits. These devices are
intended for all general-purpose inverter
applications where the medium-power TTL-
drive and logic-level-conversion capabilities
of circuits such as the CD4009 and CD4049
Hex Inverter/Buffers are not required.

The CD4069U B-Series types are suppliedin
14-lead hermetic dual-in-line ceramic pack-
ages (D and F suffixes), 14-lead dual-in-line
plastic package (E suffix), 14-lead ceramic
flat package. (K suiflx) and inchip form (H
suffix).

Features:

Standardized symmetrical output
characteristics

Med(l)um Speed Operation—tpyy| .tpy 14=30 ns {typ.)
at10Vv

100% tested for quiescent current at 20 V
Maximum input current of 1 uA at 18 V
over full package-temperature range;

100 nA at 18 V and 25°C

Meets all requirements of JEDEC Tentative
Standard No. 13A, “Standard Specifications
for Description of ‘B’ Series CMOS Devices”

Applications:

u Logic inversion
® Pulse shaping
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RECOMMENDED OPERATING CONDITIONS S sy
For maximum reliability, nominal operating conditions should be seiected so that A
operation is always within the following ranges: ,‘_{‘“
Tapih
CHARACTERISTIC LIMITS UNITS A
Min. Max.
Supply-Voltage Range {For T 4=Full Package- 3 18 A
Temperature Range) i1:
24 s s 128 15
INPUT VOLTAGE (Vg i-V o205 - 20838
Fig. 1 — Minimum and maximum voltage
MAXIMUM RATINGS, Absofute-Maximum Values: transfer characteristics.
DC SUPPLY-VOLTAGE RANGE, (Vpp)
{Voltages referenced to Vgg Terminal) . —0.5 to +20 V -
INPUT VOLTAGE RANGE, ALL INPUTS . —0.5to Vpp 0.5V o e
OC INPUT CURRENT, ANY ONE INPUT . o mA ; iy | i ‘f“wl
POWER DISSIPATION PER PACKAGE (Pp): 7 sk Y N ' :
For Tp = —40 to +60°C (PACKAGE TYPE E) . 500mW BRI HHiH i
For Ta = +60 to +85°C (PACKAGE TYPE E) . Derate Linearly at 12 mW/OC 10 200 mW 5 oRdiiiiy i i B QST
For Tp = -56 to +100°C (PACKAGE TYPES D, F, K) . 500 mW § TN ! e T
For T A = +100 to +125°C (PACKAGE TYPES D, F, K) Derate Lmearlv at 12 mW/OC to 200 mW 2 1s ; nw_ci—-—»— : HHH L
DEVICE DISSIPATION PER OUTPUT TRANSISTOR H ‘5; i Y "": ]
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) 100 mW 3 e, ~esans T
OPERATING-TEMPERATURE RANGE (TA) o o '3%"’ s
PACKAGE TYPES D, F, K, H . . —55 to +1 25°C 14‘? H+ e
PACKAGE TYPE E 40 0 +85°C SHREH ST
STORAGE TEMPERATURE RANGE thtg) . -85 to +150°C o e et ®
LEAD TEMPERATURE (DURING SOLDERING): o s2cs-zeasz
At distance 1/16 * 1/32 inch {1,569 £ 0.79 mm) from case for 10 s max. +266°C
Fig. 2 — Typical voitage transfer characteristics as a
DYNAMIC ELECTRICAL CHARACTERISTICS at Ty = 259C; Input t,, ty =20 ns, function of temperature.
Cy = 50 pF, R =~ 200 KQ
T3] AMBIENT TEMPERATURE (Ta)s 25° C Hﬁ—'"
CONDITIONS ALL TYPES i T T T
LIMITS " CATT
T t 1 !
CHARACTERISTIC V\IIJD = o UNITS - : E _T
YP- . 3 [ t . 2
¥ s =
5 55 110 ¥ (‘ﬁlf' E
. 10 60 ns s &y 1 78
Propagation Delay Time; tpLH- tPHL 30 57 Hitie FEN L z
15 25 50 £k 22l 4t i
5 100 | 200 : R VR h o
- 2. H },,‘ b NG ¥_ 5
Transition Time; ITHL 'TLH 10 50 00 ns B35, 4i: ”“ ks
‘5 40 80 INPUT VOLTAGE (vy}—V
azcs-24a3
Input Capacitance; Cin Any Input 10 15 pF Fig. 3 — Typical current and voltage transfer
characteristics.
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CD4069UB Types

STATIC ELECTRICAL CHARACTERISTICS *‘ﬂﬁfm—rmimﬁms-ci T oo
e bnii et i
LIMITS AT INDICATED TEMPERATURES (°C) t Eeein iasisises
‘ CONDITIONS Values at —-55, +25, +125 Apply to D,F,K,H Packages £ E
CHARACTER- Values at —40, +25, +85 Apply to E Package P o
IsTie Vo |ViN |VDD 125 g : Epeit :
(V) vy |(v)| -55 | —40 | +85 | +125 [ Min. | Typ. | Max. § FEsseseanaiess
Quiescent Device ~ 0,5 5 0.25 | 0.26 7.5 7.5 - 0.01 0.25 ; f "”L“_‘“L“_ H H 1[‘ i,
Current, — lo10]{ 10|05 (05 1 15 { 15 | — | 001 | 05 ; e s e
‘DD Max. ~ [035] 15 | 1 | 1 30 | 30 | - [o001 | 1 L S e
— o020l 20| 5 | 5 160 | 150 | — | 002 | 5 | s d
' Qutput Low 0.4 0,5 8 0.64 | 0.61 0.42 0.36 | 0.51 1 - ow:m To- SOURCE VOLTAGE (Vps:—V e
(Sink) Current 05 |o010f 10| 16 | 15 1.1 09 | 13 2.6 - Fig. 4 — Typical output low (sink)
lot, Min. 15 0.15] 15 2.2 2 28 24 3a 6.8 ~ current characteristics.
Qutput High 4.6 05 5 | -0.64{-0.61(~0.42 | -0.36|~0.51 -1 - )
(Source) 25 (05| 6 | 2 (-18 | 1.3 [-1.15|—16 | -32 | — it Hii
Currents 85 [010] 10 |16 |15 |11 | 09 |13 | —26 | - T e S
in. LI Ss5q 428 :
| oM 136 |018] 15 |42 -4 |28 |-24]-34]-68] - EREmm: ;
W)utput Voltage: - 5 5 0.05 - 0 0.05 gli' S "'l'”fﬁi-
| L‘:/W"-el‘\’;" - 10 | 10 0.05 - 0 |005 S o :
| oLt ~ [ |5 0.05 - G | 005 R s
| Output Voltage: - [ 3 4.95 4,95 5 - § A2 :
. High-Level, - o [ 10 9.95 995 [ 10 - : e 2 :
~ VOH Min. - o | 15 14.95 1495| 15 | — 8 = i S
" Input Low 45 - 5 1 —_ - 1 ° DRAIN-TO-SOURCE VOLTAGE ‘vas)wv
Voltage, _ — - aecs-20s om
Vi Max. 2 10 2 2 Fig. § — Minimum output low (sink)
13.5 - 15 25 - _ 25 current characteristics.
input Migh 05 - 5 4 — —
Vo'tage' 1 - 10 8 - - DRAIN-TO- souucz vouncuvns\»v
VIH Min. 15 - [ 15 12.5 125 | — - mmu-cuﬁ@% T
input Current s 6 S0 VOLTAGE 1Vgg)s- : Lt TE
_ — Fr s it 3
11N Max. 0,18| 18 | 0.1 | x0.1 | =1 £ +10 +0.1 gl : 523 i 3
v I H
bp £E 4_:; . g
gl :1 ] 1o i =
osh coF = »3
AO }—o €. e
13,5,9,1,13) 2(4.6,8,10,12) : e EEnEn %
g 7 8f— b Saeteny: i gl
(TOP VIEW) *‘*'*4':*1 I 3
92C5- 24444 4 f“ 1ititt b b

N Vss
Fig. 6 ~ Schematic diagram of one of six identical

inverters.
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Fig. 7 — CD4069U8 terminal assignment.

Fig. 8 — Typical output high Isourte/
current characteristics.
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Fig. 10 — Typical propagation delay time vs.

Joad capacitance.
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Fig. 11 — Typical propagation delay time vs.
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CD4069UB Types

TRANSITION TIME {1y, troul— R
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Fig. 12 — Typical transition time vs. load
capacitance.
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Fig. 15 — Quiescent device current test circuit.
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Fig. 13 — Typical dynamic power dissipation
vs. frequency.
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NOTE:
TEST ANY ONE INPUT, WITH OTHER
INPUTS AT Vpp OR Vsg
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Fig. 16 — Noise immunity test circuit.
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Fig. 18 ~ Dynamic electrical characteristics test circuit and waveforms.
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Fig. 20 — High:input impedance amplifier.
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Fig. 22 — Input pulse shaping ciréuit
{Schmitt trigger).
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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 narmalized propagation
delay time ftpyyy and tpy 4} with
supply voltage.
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Voo MEASURE INPUTS SEQUENTIALLY,
% : - TO BOTH Vpp AND Vgs.
ha| CONNECT ALL UNUSED INPUTS
- TO EITHER Voo QR Vss.
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Fig. 17 — Input leakage current test circuit.
APPLICATIONS
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Fig. 19 — Typical crystal oscillator circuit.
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Dimensions and pad layout for CD4069UBH.

92C5- 33103

Dir ji in parenth are in and are
derived from the basic inch dimensians as indicated.
Grid graduations are in mils (1 o3 inch).

The photographs and dimensians of each CMOS chip
represent a chip when it is part of the wafer. When the
waler is separated into individual chips, the angle of
cleavage may vary with respect to the chip lace for
different chips. The actual dimensions of the isolated
chip, therefore. may ditfer slightly from the nominal
dimensions shown. The user should consider a tolerance
of —~3 mils to +16 mils applicable to the nominal
dimernsions shown.
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