UNISONIC TECHNOLOGIES CO., LTD

CD4069B CMOS IC

INVERTER CIRCUITS

H DESCRIPTION

The UTC CD4069B consists of six inverter circuits and is
manufactured using complementary MOS (CMOS) to
achieve wide power supply operating range, low power DIP-14 SOP-14U
consumption, high noise immunity, and symmetric controlled
rise and fall times.

All inputs are protected from damage due to static
discharge by diode clamps to Voo and Vss.

B FEATURES

TSSOP-14U
* Wide supply voltage range: 3.0V ~ 15V.
* High noise immunity: 0.45 Vop typ.
* Low Power TTL compatibility: Fan out of 2 driving U74L
or 1 driving U74LS.
* High ESD (2kV, HBM)
B ORDERING INFORMATION
Ordering Number .

Lead Free Halogen-Free Package Packing
CD4069BL-D14-T CD4069BG-D14-T DIP-14 Tube
CD4069BL-UEA-R CD4069BG-UEA-R SOP-14U Tape Reel
CD4069BL-UEB-R CD4069BG-UEB-R TSSOP-14U Tape Reel

CD4069BG-D14-T
| — (1)Packing Type (1) T: Tube, R: Tape Reel
(2)Package Type (2) DIP: DIP-14, UEA: SOP-14U, UEB: TSSOP-14U
(3)Green Package (3) G: Halogen Free and Lead Free, L: Lead Free
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CD4069B CMOS IC

B  MARKING

DIP-14 SOP-14U / TSSOP-14U
MWMWW » Date Code WW@WWMW » Date Code
Ugg4glf|sjggg L: Lead Free uTC DL L: Lead Free
) DD*——» G: Halogen Free CD4069EBI_=EI > G: Halogen Free
————> Lot Code ° —=———> Lot Code
CTT BRI T TeT 7] CTT2T Tl 14T T T 21

B PIN CONFIGURATION
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B BLOCK DIAGRAM
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CD4069B CMOS IC

B  ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL RATINGS UNIT

DC Supply Voltage Vop -0.5~+18 \%
Input Voltage ViN -0.5 ~ Vop +0.5 \Y
Electrostatic Human-Body Model (HBM)

V(ESD) 2000 V \Y,
Discharge Per JESD22-A114/115
Storage Temperature Range Ts -65 ~ +150 °C
Junction Temperature Ty +150 °C
Operating Temperature Torr -40 ~ +125 °C

Note: Absolute maximum ratings are those values beyond which the device could be permanently damaged.
Absolute maximum ratings are stress ratings only and functional device operation is not implied.

m  RECOMMENDED OPERATING CONDITIONS (Vss=0V)

PARAMETER SYMBOL RATINGS UNIT
DC Supply Voltage Vop 3~15 \%
Input Voltage Vi 0~ Voo \
B  THERMAL DATA
PARAMETER SYMBOL RATINGS UNIT
DIP-14 75 °C/W
Junction to Ambient SOP-14U Bua 105 °C/IW
TSSOP-14U 135 °C/W
B DC ELECTRICAL CHARACTERISTICS (Vss=0V, Ta=25°C, unless otherwise specified.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX [ UNIT
Vop=5V, Vin=Vbp or Vss 1.0 MA
Quiescent Device Current {[o]5) Vpp=10V, Vin=Vpp or Vss 2.0 MA
Vop=15V, Vin=Vbp or Vss 4.0 MA
Vop=5V 0 0.05 V
Low Level Output Voltage VoL |lo]<1pA Vop=10V 0 0.05 \Y
Vpp=15V 0 0.05 V
Vop=5V 4.95 V
High Level Output Voltage Vo |lo]<1pA Vpp=10V 9.95 Vv
Vpp=15V 14.95 V
Vop=5V, Vo=4.5V 1.0 \
Low Level Input Voltage Vi [lo]<1pA Vop=10V, Vo=9V 2.0 V
Vpp=15V, Vo=13.5V 3.0 V
Vpp=5V, Vo=0.5V 4.0 V
High Level Input Voltage Vi |lo]<1pA Vop=10V, Vo=1V 8.0 \Y
Vpp=15V, Vo=1.5V 12.0 V
Vpp=5V, VoL=0.4V 0.44 0.88 mA
Low Level Output Current lot Voo=10V, Vo.=0.5V 11 | 225 mA
(Note 2)
Vop=15V, VoL=1.5V 3.0 8.8 mA
. Vopb=5V, Von=4.6V -0.44 | -0.88 mA
High Level Output Current low Voo=10V, Vor=9.5V 1.1 | 225 mA
(Note 2)
Vpp=15V, Vou=13.5V -3.0 -8.8 mA
Vop=15V, Vin=0V +1 pA
Input Current In Vop=15V, Vin=15V 1 | uA
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CD4069B CMOS IC

B AC ELECTRICAL CHARACTERISTICS (Note 1)
(Ta=257C, CL=50pF, RL.=200kQ, tr and tr < 20 ns, unless otherwise specified)

PARAMETER SYMBOL CONDITIONS MIN | TYP [ MAX | UNIT
. . Vbp=5V 50 90 ns
Propagation Delay Time from teHL or teen |Vop=10V 30 60 ns
Input to Output
Vpp=15V 25 50 ns
Vpp=5V 80 150 ns
Transition Time trae or truw |Vop=10V 50 100 ns
Vop=15V 40 80 ns
Average Input Capacitance CiN Any Gate 6 15 pF
zzg:;grflpat'on Ceo  |Any Gate (Note 3) 12 oF

Notes: 1. AC Parameters are guaranteed by DC correlated testing.
2. lon and loL are tested one output at a time.
3. Cprp determines the no load AC power consumption of any CMOS device.
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CD4069B CMOS IC
B AC TEST CIRCUITS AND SWITCHING TIME WAVEFORMS
Vin © {>° _L ° Vour
I CL—50pF
v —> ‘4— tR —> [«— 1
eo 90% 90%
INPUT 50% 50%
10%
Vgg —————
teHL «—
Voo 90%
OUTPUT 50%
Vv 10% 1
ss
- tTHL —> [ tTLH
tR=tF=20ns
50f 7
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CD4069B

CMOS IC

B  TYPICAL CHARACTERISTICS

Vour (V)

5.0

100

80

60

40

PROPAGATION DELAY (ns)

20

150

100

50

PROPAGATION DELAY TIME, tpp (ns)

20

Gate Transter Characteristcis

N

— VDD=1 ()\Y;

— | —

| - T —

| — c——

A

— — —

N

0 5.0 10 15
Vin (V)

Propagation Delay vs Ambient Temperature

VDD:5V
SEE AC TEST CIRCUIT

C,=50pF 7

C=15pF [

50 25 0 25 50 75 100 125
AMBIENT TEMPERATURE (I )

Propagation Delay Time vs Load Capacitance

|| A 1 T T T T

o / Ta=+1250

Vop=3V /’ SEE AC TEST —T
CIRCUIT ]

/ Vop=5V -

/ w

//
p—

\\

1\

20 50 100 150
LOAD CAPACITANCE, C. (pF)

POWER DISSIPATION PER GATE (W)

PROPAGATION DELAY (ns)

Power Dissipation vs Frequency

10° ===
E Ta=+1250
- POWER DISSIPATION FOR
| OTHER DEVICES IS GIVEN A LA
Jor |BY Po=(CL+Cro)(Voo)’ yaby)
C.=50pF
Vpp=10V V4
L 7
7 /
10° CL=15pF 00
Vpp=10V 7 ~
I I I A 4,,,74 AR (IR
)
/ rd T CL=15pF T
107 AL L/ Voo=5V |
r—/ C,=50pF
v Vpp=5V
I */ d L
SLAAL LI
10° 10* 10° 10° 10’
INPUT FREQUENCY (Hz)
Propagation Delay vs Ambient Temperature
CT T T
| Vop=10V
40| SEEACTESTCIRCUIT
//
C.=50pF —
30
= CL=15pF —
F L=1op! |-
—
20 — | "
—
10
0

50 25 0 25 50 75 100 125
AMBIENT TEMPERATURE (I )

UNISONIC TECHNOLOGIES CO., LTD
www.unisonic.com.tw

6 of 7
QW-R502-D347.A



CD4069B CMOS IC

UTC assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other
parameters) listed in products specifications of any and all UTC products described or contained herein.
UTC products are not designed for use in life support appliances, devices or systems where malfunction
of these products can be reasonably expected to result in personal injury. Reproduction in whole or in
part is prohibited without the prior written consent of the copyright owner. UTC reserves the right to
make changes to information published in this document, including without limitation specifications and
product descriptions, at any time and without notice. This document supersedes and replaces all

information supplied prior to the publication hereof.
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