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US74HCT LOGIC PRODUCTS ¢ 57705
Product Availability

DEVICE AVAILABILITY DEVICE AVAILABILITY
US74HCTO0 NOW US74HCT158 NOW
US74HCTO02 NOW US74HCT161 OCT
US74HCTO03 NOwW US74HCT163 JAN
US74HCTO04 NOW US74HCT164 OCT
US74HCTO05 NOW US74HCT173 JAN
US74HCTO08 NOW US74HCT174 OCT
US74HCT10 NOW US74HCT175 OCT
US74HCT11 NOW US74HCT191 JAN
US74HCT14 NOW US74HCT193 OCT
US74HCT20 NOW US74HCT194 OCT
US74HCT21 NOW US74HCT221 OCT
US74HCT27 NOW US74HCT240 OCT
US74HCT30 NOW US74HCT241 OCT
US74HCT32 NOW US74HCT244 OCT
US74HCT44 NOwW US74HCT245 OCT
US74HCT51 NOwW US74HCT251 JAN
US74HCT58 JAN US74HCT257 NOW
US74HCT73 NOwW US74HCT258 NOW
US74HCT74 NOW US74HCT266 NOwW
US74HCT75 NOW US74HCT273 OCT
US74HCT76 NOW US74HCT299 OCT
US74HCT86 NOW US74HCT365 JAN
US74HCT107 NOW US74HCT373 oCT
US74HCT109 JAN US74HCT374 OCT
US74HCT112 JAN US74HCT375 NOW
US74HCT123 OCT US74HCT377 OoCT
US74HCT125 NOW US74HCT390 JAN
US74HCT126 NOW US74HCT533 JAN
US74HCT133 NOW US74HCT534 JAN
US74HCT138 NOW US74HCT640 JAN
US74HCT139 NOW US74HCT643 JAN
US74HCT145 NOW US74HCT648 JAN
US74HCT151 NOW US74HCT4002 NOwW
US74HCT153 NOW US74HCT4075 NOW
US74HCT157 NOW US74HCT4078 NOW
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QUAD 2-INPUT NAND GATE

Preliminary
Features
B Wide Power Supply Range 5V+10% For 74HCT
B Typical Propagation Delay 10ns
B Low Quiescent Current 20uA Maximum
# Low Input Current 1uA Maximum

B Fanout of 10 LS-TTL Loads

B HCT Compatible With LS-TTL Outputs No pull up resistor
required

Description

Pin Configuration

Ve B4 A4 O4 B3 A3 O0
Jia 13 Ji2 |1 Jio |o s

v f2 Js Je s e |7
At 8T Ot A2 82 02 GNO

Universal US74HCT High Speed CMOS series utilize Oxide Isolated Silicon Gate CMOS Process to
achieve operating speeds similar to LS-TTL gates with low power consumption of standard CMOS
integrated circuits. All gates have buffered outputs, providing high noise immunity and the ability to
drive 10 LS-TTL loads. HCT components have buffered inputs with discrete inverters that eliminate
the dependence of the switching characteristic on the level of other inputs. All inputs have also static
discharge protection by internal diodes clamped to Vcc and ground. HCT components feature both
LS-TTL input voltage levels, CMOS input compatibility, and are functionally as well as pinout
compatible with the standard TTL (LS) logic family. HCT may be used as a level converter for

interfacing LS-TTL to High Speed CMOS.

Absolute Maximum Ratings (Note 1)

DC Supply Voltage (Vcc) -0.5 to +7.0V

DC Input or Output Voltage (Vin, Vour) -0.5 to Ve +0.5V
DC Current Drain, per pin, any output (lour) +25mA

DC Current Drain, per pin, Vec or GND (lcc) +50mA

Storage Temperature (Tsre) -65°C to +150°C
Power Dissipation (Pp) (NOTE 2) 500mW

Lead Temperature (T.) (Soldering, 10 seconds) 300°C

NOTE 1: Absolute Maximum Ratings are those values beyond which the
safety of the device cannot be guaranteed.

NOTE 2: Power Dissipation Temperature Derating Plastic “N” Package:
-12mW/°C from 65 to 85°C

Logic Diagram

A
0
B
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US74HCTO00

Operating Conditions

OPERATING CONDITIONS MIN MAX UNITS
DC Supply Volitage (Vec) 74HCT 45 5.5 \
DC Input or Output (Vin, Vour) 0 Vee Y
Operating Temperature (Ta) -40 +85 °C
Input Rise & Fall Times (t, tr) at 4.5V 0 500 ns

DC Electrical Characteristics

Vee + 5.0V 5V £ 10% (Min./Max limits apply across the whole operating temperature range
unless otherwise specified)

SYMBOL PARAMETER CONDITIONS GUARANTEED UNITS
Vin Minimum High Level Vour = 0.1V or V¢c-0.1V Vee = 4.5V 2 \"
Input Voltage llour! < 20uA Ve = 5.5V 2 \"%
Vi Maximum Low Level Vour = 0.1V or V¢c-0.1V Vee = 4.5V 0.8 \
Input Voltage lHourl < 20uA Vee = 5.5V 0.8 v
Vo Minimum High Level Vin = Veec or GND Vee-0.05 \
Output Voltage Iour! < 20uA
Vo Maximum Low Level Vin = Vec or GND 0.05 Vv
Output Voltage lour < 20uA
lon Minimum High Level Vin = Ve or GND -4.0 mA
Output Current Vour = Vec-0.8V
loL Minimum Low Level Vin or GND 4.0 mA
Output Current Vour = 0.4V
In Maximum Input Vin = Vec or GND +1.0 MA
Current
lec Maximum Supply Vin = Ve or GND Ta=25°C 2 uA
Current lour = OuA Ta=85°C 20 A
Ta=125°C 40 uA

AC Electrical Characteristics
Vee =5.0V, Ta = 25°C, t, = t; = 6ns, (unless otherwise specified)

SYM- GUARANTEED
BOL PARAMETER CONDITIONS | TYP. LIMIT UNITS
ten. | Maximum Propagation | C. = 15pF 10 15 ns
Delay Time
/ | Output High to Low/ _
ten | Output Low to High Cv = 50pF B 8 ns
Cin | Input Capacitance 5 10 pF
Ceo | Power Dissipation
Capacitance (NOTE 3) (per gate) 25 pF
NOTE 3: Crp determines the no load dynamic power consumption,

Pp = Cpp Vee? f + Icc Ve, and the no load dynamic current

consumption. Is =

Ceo Ve f + lec.

Switching Time
Waveforms and
AC Test Circuit

— - 0
Vee=5YTy=25C
VIN: & =ty = 6ns

Vour
€= 15pF, 50 pF

UNIVERSAL SEMICONDUCTOR INC.
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QUAD 2-INPUT NOR GATE

Preliminary
Features Pin Configuration
B Wide Power Supply Range 5V+10% For 74HCT VCC 04 B4 A4 03 B3 A3
B Typical Propagation Delay 10ns |14 |1 3 |1 2 h ‘10 |9 8
B Low Quiescent Current 20uA Maximum
B Low Input Current 1A Maximum
B Fanout of 10 LS-TTL Loads
B HCT Compatible With LS-TTL Outputs No pull up resistor W
required
|1‘23|4|s6|7

01 Al Bl 02 A2 B2 GND

Description

Universal US74HCT High Speed CMOS series utilize Oxide Isolated Silicon Gate CMOS Process to
achieve operating speeds similar to LS-TTL gates with low power consumption of standard CMOS
integrated circuits. All gates have buffered outputs, providing high noise immunity and the ability to
drive 10 LS-TTL loads. HCT components have buffered inputs with discrete inverters that eliminate
the dependence of the switching characteristic on the level of other inputs. All inputs have also static
discharge protection by internal diodes clamped to Vcc and ground. HCT components feature both
LS-TTL input voltage levels, CMOS input compatibility, and are functionally as well as pinout
compatible with the standard TTL (LS) logic family. HCT may be used as a level converter for
interfacing LS-TTL to High Speed CMOS.

Absolute Maximum Ratings (Note 1)

DC Supply Voltage (Vcc) -0.5to +7.0V

DC Input or Output Voltage (Vin, Vour) -0.5 to Vcc+0.5V
DC Current Drain, per pin, any output (lour) +25mA

DC Current Drain, per pin, Vcc or GND (lcc) +50mA

Storage Temperature (Tsrg) -65°C to +150°C
Power Dissipation (Pp) (NOTE 2) 500mwW

Lead Temperature (T.) (Soldering, 10 seconds) 300°C

NOTE 1: Absolute Maximum Ratings are those values beyond which the
safety of the device cannot be guaranteed.

NOTE 2: Power Dissipation Temperature Derating Plastic “N” Package:
-12mW/°C from 65 to 85°C

UNIVERSAL SEMICONDUCTOR INC.
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Operating Conditions

OPERATING CONDITIONS MIN MAX UNITS
DC Supply Voltage (Vec) 74HCT 45 55 "
DC input or Output (Vin, Vour) 0 Vee Vv
Operating Temperature (Ta) -40 +85 °C
Input Rise & Fall Times (t, t;) at 4.5V 0 500 ns

DC Electrical Characteristics

Vee +5.0V 5V £ 10% (Min./Max limits apply across the whole operating temperature range
unless otherwise specified)

SYMBOL PARAMETER CONDITIONS GUARANTEED UNITS
Vi Minimum High Level Vour = 0.1V or Vcc-0.1V Vee = 4.5V 2 Vv
Input Voltage [our! < 20uA Ve = 5.5V 2 \
Vi Maximum Low Level Vour = 0.1V or Vec-0.1V Vee = 4.5V 0.8 \"
Input Voltage lour! < 20uA Vee = 5.5V 0.8 v
Von Minimum High Level Vin = Vec or GND Vec-0.05 \
Output Voltage [outl < 20uA
Voo Maximum Low Level Vin = Vec or GND 0.05 \"
Output Voltage lour < 20pA
lon Minimum High Level Vin = Vec or GND -4.0 mA
Output Current Vour = Vcc-0.8V
lou Minimum Low Level Vin or GND 4.0 mA
Output Current Vour = 0.4V
N Maximum Input Vin = Vec or GND +1.0 HA
Current
lce Maximum Supply Vin = Vec or GND Ta=25°C 2 HA
Current _ _gEo
lour = OuA Ta=85°C 20 HA
Ta=125°C 40 MA

AC Electrical Characteristics
Ve = 5.0V, Ta = 25°C, t: = t; = 6ns, (unless otherwise specified)

Switching Time
Waveforms and

AC Test Circuit
SYM- GUARANTEED
BOL PARAMETER CONDITIONS | TYP. LIMIT UNITS .
- : 90% 907 Vee
teHe | Maximum Propagation | C. = 15pF 10 15 ns 507
Delay Time INPUT GND
/| Output High to Low/ —] S
ten | Output Low to High C. = 50pF 13 8 ns OUTPUT o o
Cin | Input Capacitance 5 10 pF
Cep | Power Dissipation
" (per gate) 25 pF
Capacitance (NOTE 3) VN DUT Vout
NOTE 3: Cro determines the no load dynamic power consumption, Vo =SV T, = 25°C Cp = 15pF, 50 pF
- 3 cC A
Pp = Cep Vee? f + Icc Vee, and the no load dynamic current Vit = t = 6ns I
IN" 'r ™7

consumption. Is = Cep Ve f + lcc. =
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HEX INVERTER (TRIPLE BUFFERED)

Preliminary
Features Pin Configuration
B Wide Power Supply Range 5V+10% For 74HCT Vcc A6 06 A5 05 A4 04
B Typical Propagation Delay 10ns 14 |13 [z |11 |io |o ]8
B Low Quiescent Current 20uA Maximum
N Low Input Current 1uA Maximum Do 4>°-J ‘{>°'J
B Fanout of 10 LS-TTL Loads
B HCT Compatible With LS-TTL Outputs No pull up resistor o Do
required lﬂDw

|1 2 |3 |4 |5 |6 |7

A1 01 A2 02 A3 03 GND
Description

Universal US74HCT High Speed CMOS series utilize Oxide Isolated Silicon Gate CMOS Process to
achieve operating speeds similar to LS-TTL gates with low power consumption of standard CMOS
integrated circuits. All gates have buffered outputs, providing high noise immunity and the ability to
drive 10 LS-TTL loads. HCT components have buffered inputs with discrete inverters that eliminate
the dependence of the switching characteristic on the level of other inputs. All inputs have also static
discharge protection by internal diodes clamped to Vcc and ground. HCT components feature both
LS-TTL input voltage levels, CMOS input compatibility, and are functionally as well as pinout
compatible with the standard TTL (LS) logic family. HCT may be used as a level converter for
interfacing LS-TTL to High Speed CMOS.

Absolute Maximum Ratings (Note 1)

DC Supply Voltage (Vec) -0.5 to +7.0V

DC Input or Output Voltage (Vin, Vour) -0.5 to Vec+0.5V
DC Current Drain, per pin, any output (lour) +25mA

DC Current Drain, per pin, Vcc or GND (lec) +50mA

Storage Temperature (Tsra) -65°C to +150°C
Power Dissipation (Pp) (NOTE 2) 500mW

Lead Temperature (T.) (Soldering, 10 seconds) 300°C

NOTE 1: Absolute Maximum Ratings are those values beyond which the
safety of the device cannot be guaranteed.

* NOTE 2: Power Dissipation Temperature Derating Plastic “N” Package:
-12mW/°C from 65 to 85°C

UNIVERSAL SEMICONDUCTOR INC.
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Operating Conditions

OPERATING CONDITIONS MIN MAX UNITS
DC Supply Voltage (Vec) 74HCT 45 55 v
DC Input or Output (Vin, Vour) 0 Vee \Y
Operating Temperature (Ta) -40 +85 °C
Input Rise & Fall Times (t,, t) at 4.5V 0 500 ns

DC Electrical Characteristics

Vee + 5.0V 5V + 10% (Min./Max limits apply across the whole operating temperature range
unless otherwise specified)

SYMBOL PARAMETER CONDITIONS GUARANTEED UNITS

ViH Minimum High Level Vour =0.1V or V¢ec-0.1V Vee = 4.5V 2 \
Input Voltage Hourl < 20pA Vee = 5.5V 2 Vv

Vi Maximum Low Level Vour = 0.1V or V¢c-0.1V Vee = 4.5V 0.8 \"
Input Voltage Houtl < 20uA Vee = 5.5V 0.8 \Y

VoH Minimum High Level Vin = Vec or GND Vcc-0.05 v
Output Voltage llour! < 20uA

Vou Maximum Low Level Vin = Vec or GND 0.05 \"
Output Voltage lour < 20uA

lon Minimum High Level Vin = Vec or GND -4.0 mA
Output Current Vour = Vec-0.8V

lou Minimum Low Level Vin or GND 4.0 mA
Output Current Vour = 0.4V

[ Maximum Input Vin = Vec or GND +1.0 A
Current

lec Maximum Supply Vin = Veec or GND Ta=25°C 2 UA
Current lour = OuA Ta=85°C 20 A

Ta=125°C 40 UA

AC Electrical Characteristics

Switching Time
Waveforms and

Vee = 5.0V, Ta = 25°C, t, = t; = 6ns, (unless otherwise specified)

AC Test Circuit
SYM- GUARANTEED
BOL PARAMETER CONDITIONS | TYP. LIMIT UNITS
tew. | Maximum Propagation | C_= 15pF 10 15 ns
Delay Time
/| Output High to Low/ _
ten | Output Low to High C. = 50pF 13 18 ns
Ci | Input Capacitance 5 10 pF
Crp | Power Dissipation
Capacitance (NOTE 3) | (Pergate) 25 pF
P ( ) ViN put Vour
NOTE 3: Cep determines the no load dynamic power consumption, Vo= SV T, =25°C Cy = 15pF, 50 pF
Po = Cep Vee? £+ Icc Ve, and the no load dynamic current vCC~ -t :5 I
consumption. Is = Cpp Ve f + lcc. IN: t = tg = 6ns =

UNIVERSAL SEMICONDUCTOR INC.
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QUAD 2-INPUT AND GATE

Preliminary
Features Pin Configuration
B Wide Power Supply Range 5V+10% For 74HCT  Vcc B4 A4 04 B3 A3 03
B Typical Propagation Delay 15ns rm 13 ll 2 ’ 11 10 lg !8
B Low Quiescent Current 20¢A Maximum
H Low Input Current 1A Maximum

B Fanout of 10 LS-TTL Loads

B HCT Compatible With LS-TTL Outputs No pull up resistor
required

1|2|34|5|6|7
Al B1 O1 A2 B2 02 GND

Description

Universal US7T4HCT High Speed CMOS series utilize Oxide Isolated Silicon Gate CMOS Process to
achieve operating speeds similar to LS-TTL gates with low power consumption of standard CMOS
integrated circuits. All gates have buffered outputs, providing high noise immunity and the ability to
drive 10 LS-TTL loads. HCT components have buffered inputs with discrete inverters that eliminate
the dependence of the switching characteristic on the level of other inputs. All inputs have also static
discharge protection by internal diodes clamped to Vcc and ground. HCT components feature both
LS-TTL input voltage levels, CMOS input compatibility, and are functionally as well as pinout
compatible with the standard TTL (LS) logic family. HCT may be used as a level converter for
interfacing LS-TTL to High Speed CMOS.

Absolute Maximum Ratings (Note 1)

DC Supply Voltage (Vec) -0.5 to +7.0V

DC Input or Output Voltage (Vin, Vour) -0.5 to Vec+0.5V
DC Current Drain, per pin, any output (lour) +25mA

DC Current Drain, per pin, Vcc or GND (lec) +50mA

Storage Temperature (Tsta) -65°C to +150°C
Power Dissipation (Pp) (NOTE 2) 500mwW

Lead Temperature (T.) (Soldering, 10 seconds) 300°C

NOTE 1: Absolute Maximum Ratings are those values beyond which the
safety of the device cannot be guaranteed.

NOTE 2: Power Dissipation Temperature Derating Plastic “N” Package:
-12mW/°C from 65 to 85°C

UNIVERSAL SEMICONDUCTOR INC.
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Operating Conditions

OPERATING CONDITIONS MIN MAX UNITS
DC Supply Voltage (Vcc) 74HCT 4.5 55 \
DC Input or Output (Vin, Vour) 0 Vee \
Operating Temperature (Ta) -40 +85 °C
Input Rise & Fall Times (t,, t;) at 4.5V 0 500 ns

DC Electrical Characteristics

Vee + 5.0V 5V + 10% (Min./Max limits apply across the whole operating temperature range
unless otherwise specified)

SYMBOL PARAMETER CONDITIONS GUARSNTEED UNITS
Viy Minimum High Level Vour = 0.1V or V¢e-0.1V Vce = 4.5V 2 \
Input Voltage llour! < 20uA Vec = 5.5V 2 Vv
Vi Maximum Low Level Vour = 0.1V or Vcc-0.1V Vee = 4.5V 0.8 \'
Input Voltage lout! < 20uA Vce = 5.5V 0.8 \
Von Minimum High Level Vin = Vec or GND Vee-0.05 \'
Output Voltage lout! < 20uA
Vo Maximum Low Level Vin = Vcc or GND 0.05 \%
Output Voltage lout! < 20uA
lon Minimum High Level Vin = Vec or GND -4.0 mA
Output Current Vour = Vec-0.8V
lou Minimum Low Level Vin or GND 4.0 mA
Output Current Vour = 0.4V
Iin Maximum Input Vin = Veec or GND +1.0 uA
Current
lec Maximum Supply Vin = Vec or GND Ta=25°C 2 UA
Current lour = OuA Ta = 85°C 20 A
Ta=125°C 40 UA

AC Electrical Characteristics
Vee = 5.0V, Ta = 25°C, t, = t; = 6ns, (unless otherwise specified)

Switching Time
Waveforms and

AC Test Circuit
SYM- GUARANTEED
BOL PARAMETER CONDITIONS | TYP. LIMIT UNITS
ter | Maximum Propagation | C. = 15pF 15 20 ns
Delay Time
/| Output High to Low/ _
tew | Output Low to High Cu = 50pF 18 23 ns
Ci | Input Capacitance 5 10 pF
Cpp | Power Dissipation
" te) 35 pF
Capacitance (NOTE 3) | (Peroa
VIN puT Vour

NOTE 3: Crp determines the no load dynamic power consumption, N
Vo =5V T, =25°C

CL =15pF, 50 pF
Pp = Cpp Vec? £ + Icc Vee, and the no load dynamic current v A l
consumption. Is = Cep Ve f + lce. IN: t = t; = 6ns =

UNIVERSAL SEMICONDUCTOR INC.
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TRIPLE 3-INPUT NAND GATE

Preliminary
Features Pin Configuration
B Wide Power Supply Range 5V+10% For 74HCT  Vcc €! 01 C3 B3 A3 03
B Typical Propagation Delay 10ns 114 | 13 J12 |11 ‘10 l 9 |8
M Low Quiescent Current 204A Maximum
B Low Input Current 1A Maximum
B Fanout of 10 LS-TTL Loads
B HCT Compatible With LS-TTL Outputs No pull up resistor
required ’——J
EE T

Al Bl A2 B2 C2 02 GND

Description

Universal US7T4HCT High Speed CMOS series utilize Oxide Isolated Silicon Gate CMOS Process to
achieve operating speeds similar to LS-TTL gates with low power consumption of standard CMOS
integrated circuits. All gates have buffered outputs, providing high noise immunity and the ability to
drive 10 LS-TTL loads. HCT components have buffered inputs with discrete inverters that eliminate
the dependence of the switching characteristic on the level of other inputs. All inputs have also static
discharge protection by internal diodes clamped to V¢c and ground. HCT components feature both
LS-TTL input voltage levels, CMOS input compatibility, and are functionally as well as pinout
compatible with the standard TTL (LS) logic family. HCT may be used as a level converter for
interfacing LS-TTL to High Speed CMOS.

Absolute Maximum Ratings (Note 1)

DC Supply Voltage (Vcc) -0.5 to +7.0V

DC Input or Output Voltage (Vin, Vour) ‘ -0.5 to Vcc+0.5V
DC Current Drain, per pin, any output (lour) +25mA

DC Current Drain, per pin, Vcc or GND (lec) +50mA

Storage Temperature (Tsre) -65°C to +150°C
Power Dissipation (Pp) (NOTE 2) 500mwW

Lead Temperature (T.) (Soldering, 10 seconds) 300°C

NOTE 1: Absolute Maximum Ratings are those values beyond which the
safety of the device cannot be guaranteed.

NOTE 2: Power Dissipation Temperature Derating Plastic “N” Package:
-12mW/°C from 65 to 85°C

UNIVERSAL SEMICONDUCTOR INC.
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Operating Conditions

OPERATING CONDITIONS MIN MAX UNITS
DC Supply Voltage (Vec) 74HCT 45 55 v
DC Input or Output (Vin, Vour) 0 Vee \%
Operating Temperature (Ta) -40 +85 °C
Input Rise & Fall Times (t, tf) at 4.5V 0 500 ns

DC Electrical Characteristics

Ve + 5.0V 5V + 10% (Min./Max limits apply across the whole operating temperature range
unless otherwise specified)

SYMBOL PARAMETER CONDITIONS GUARANTEED UNITS
ViH Minimum High Level Vour = 0.1V or V¢c-0.1V Vee = 4.5V 2 \
Input Voltage Hour! < 20uA Vee = 5.5V 2 %
Vi Maximum Low Level Vour = 0.1V or V¢c-0.1V Vee = 4.5V 0.8 \'
Input Voltage Hour! < 20pA Vee = 5.5V 0.8 v
Vo Minimum High Level Vin = Veec or GND Vee-0.05 \'
Output Voltage Hourl < 20uA
VoL Maximum Low Level Vin = Vec or GND 0.05 \Y
Output Voltage lourl < 20uA
lon Minimum High Level Vin = Vec or GND -4.0 mA
Output Current Vour = Vgc-0.8V
lou Minimum Low Level Vin or GND 4.0 mA
Output Current Vour = 0.4V
in Maximum Input Vin = Vec or GND +1.0 MA
Current
lec Maximum Supply Vin = Vec or GND Ta =25°C 2 HA
Current lour = OuA Ta- 85°C 20 uA
Ta=125°C 40 UA

AC Electrical Characteristics
Vee = 5.0V, Ta = 25°C, t: = ts = 6ns, (unless otherwise specified)

Switching Time
Waveforms and

AC Test Circuit
SYM- GUARANTEED
BOL PARAMETER CONDITIONS | TYP. LIMIT UNITS
tene | Maximum Propagation | C. = 15pF 10 15 ns
Delay Time
/| Output High to Low/ _
teun | Output Low to High Cu = 50pF 13 8 ns
Ci | Input Capacitance 5 10 pF
Cro | Power Dissipation
. er gate 25 F
Capacitance (NOTE 3) | (Per gate) p vw— our

__I—VOUT
I €y, = 15pF, 50 pF

UNIVERSAL SEMICONDUCTOR INC.

NOTE 3: Crp determines the no load dynamic power consumption,
Po = Cpp Vee? £ + Icc Ve, and the no load dynamic current

consumption. Is = Cep Ve f + lcc.

— — O,
VCC-SVTA-ZS C
VIN: t, =ty = 6ns
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TRIPLE 3-INPUT AND GATE

Preliminary
Features Pin Configuration
B Wide Power Supply Range 5V+10% For 74HCT Vcc €1 Ot C3 83 A3 O3
) Mo 12 i Jo e e
B Typical Propagation Delay 15ns
M Low Quiescent Current 20uA Maximum
B Low Input Current 1A Maximum

B Fanout of 10 LS-TTL Loads

B HCT Compatible With LS-TTL Outputs No pull up resistor C_ l

required

v 2 s e s Je |7
At Bl A2 B2 C2 02 GND

Description

Universal US74HCT High Speed CMOS series utilize Oxide Isolated Silicon Gate CMOS Process to
achieve operating speeds similar to LS-TTL gates with low power consumption of standard CMOS
integrated circuits. All gates have buffered outputs, providing high noise immunity and the ability to
drive 10 LS-TTL loads. HCT components have buffered inputs with discrete inverters that eliminate
the dependence of the switching characteristic on the level of other inputs. All inputs have also static
discharge protection by internal diodes clamped to Vcc and ground. HCT components feature both
LS-TTL input voltage levels, CMOS input compatibility, and are functionally as well as pinout
compatible with the standard TTL (LS) logic family. HCT may be used as a level converter for
interfacing LS-TTL to High Speed CMOS.

Absolute Maximum Ratings (Note 1) Logic Diagram
DC Supply Voltage (Vcc) -0.5 to +7.0V A
DC Input or Output Voltage (Vin, Vour) -0.5 to Vec+0.5V Z ‘
DC Current Drain, per pin, any output (lour) +25mA
DC Current Drain, per pin, Vcc or GND (lcc) +£50mA (1 oF 3 cates)
Storage Temperature (Tsre) -65°C to +150°C
Power Dissipation (Pp) (NOTE 2) 500mW
Lead Temperature (T.) (Soldering, 10 seconds) 300°C

NOTE 1: Absolute Maximum Ratings are those values beyond which the
safety of the device cannot be guaranteed.

NOTE 2: Power Dissipation Temperature Derating Plastic “N” Package:
-12mW/°C from 65 to 85°C

UNIVERSAL SEMICONDUCTOR INC.
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Operating Conditions

OPERATING CONDITIONS MIN MAX UNITS
DC Supply Voltage (Vcc) 74HCT 45 55 \Y
DC input or Output (Vin, Vour) 0 Vee \
Operating Temperature (Ta) -40 +85 °C
Input Rise & Fall Times (t, t;) at 4.5V 0 500 ns

DC Electrical Characteristics

Vee + 5.0V 5V + 10% (Min./Max limits apply across the whole operating temperature range
unless otherwise specified)

SYMBOL PARAMETER CONDITIONS U0 UNITS
Vi Minimum High Level Vour = 0.1V or V¢e-0.1V Vee = 4.5V 2 \
Input Voltage lourl < 20uA Vee = 5.5V 2 \"
Vi Maximum Low Level Vour = 0.1V or V¢e-0.1V Vee = 4.5V 0.8 \'
Input Voltage llour! < 20uA Vee = 5.5V 0.8 Vv
Vor Minimum High Level Vin = Vec or GND Vcc-0.05 \
Output Voltage llour! < 20uA
Voo Maximum Low Level Vin = Vec or GND 0.05 \
Output Voltage loutl < 20uA
lon Minimum High Level Vin = Vec or GND -4.0 mA
Output Current Vour = Vcc-0.8V
loL Minimum Low Level Vin or GND 4.0 mA
Output Current Vour = 0.4V
In Maximum Input Vin = Vec or GND +1.0 MA
Current
lec Maximum Supply Vin = Vec or GND Ta=25°C 2 uA
Current lour = OuA Ta=85°C 20 A
Ta = 125°C 40 LA

AC Electrical Characteristics

Vee =5.0V, Ta = 25°C, t. = t¢ = 6ns, (unless otherwise specified)

SYM- GUARANTEED
BOL PARAMETER CONDITIONS | TYP. LIMIT UNITS
ten | Maximum Propagation | C. = 15pF 15 20 ns
Delay Time
/| Output High to Low/ _
teen | Output Low to High C. = 50pF 8 22 ns
Cin | Input Capacitance 5 10 pF
Cep | Power Dissipation
Capacitance (NOTE 3) | (Per gate) 35 pF
NOTE 3: Cep determines the no load dynamic power consumption,

Pp = Cep Vee? f + Icc Vee, and the no load dynamic current

consumption. Is = Cpp Ve f + lcc.

Switching Time
Waveforms and
AC Test Circuit

le—- DUT

_ — 5&0,
VCC—SVTA—ZS C
VIN: t =tg=6ns

Vour
Cy = 15pF, 50 pF

UNIVERSAL SEMICONDUCTOR INC.
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7 Yuy//7/5

DUAL 4-INPUT NAND GATE

Features

B Wide Power Supply Range

B Typical Propagation Delay

B Low Quiescent Current

B Low Input Current

H Fanout of 10 LS-TTL Loads

B HCT Compatible With LS-TTL Outputs

Description

Preliminary

5V+10% For 74HCT
10ns

20uA Maximum

1A Maximum
Normal Driving

No pull up resistor
required

Pin Configuration

Ve D2 €2 NC B2 A2 Y2
413 12 1 10 9 8

1 2 13 4 5 le 17
Al B1 NC  C1 D1 Y1 GND

Universal US74HCT High Speed CMOS series utilize Oxide Isolated Silicon Gate CMOS Process to
achieve operating speeds similar to LS-TTL gates with low power consumption of standard CMOS
integrated circuits. All gates have buffered outputs, providing high noise immunity and the ability to
drive 10 LS-TTL loads. HCT components have buffered inputs with discrete inverters that eliminate
the dependence of the switching characteristic on the level of other inputs. All inputs have also static
discharge protection by internal diodes clamped to Vcc and ground. HCT components feature both
LS-TTL input voltage levels, CMOS input compatibility, and are functionally as well as pinout
compatible with the standard TTL (LS) logic family. HCT may be used as a level converter for

interfacing LS-TTL to High Speed CMOS.

Absolute Maximum Ratings (Note 1)

DC Supply Voltage (Vcc)

DC Input or Output Voltage (Vin, Vour)

DC Current Drain, per pin, any output (lour)
DC Current Drain, per pin, Vcc or GND (lcc)
Storage Temperature (Tsta)

Power Dissipation (Pp) (NOTE 2)

Lead Temperature (T.) (Soldering, 10 seconds)

-0.5to +7.0V
-0.5 to Ve +0.5V
+25mA

+50mA

-65°C to +150°C
500mW

300°C

NOTE 1: Absolute Maximum Ratings are those values beyond which the
safety of the device cannot be guaranteed.
NOTE 2: Power Dissipation Temperature Derating Plastic “N” Package:

-12mW/°C from 65 to 85°C

Logic Diagram

—— >

UNIVERSAL SEMICONDUCTOR INC.
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US74HCT20

Operating Conditions

OPERATING CONDITIONS MIN MAX UNITS
DC Supply Voltage (Vec) 74HCT 45 55 \Y
DC Input or Output (Vin, Vour) 0 Vee Vv
Operating Temperature (Ta) -40 +85 °C
Input Rise & Fall Times (t, t1) at 4.5V 0 500 ns

DC Electrical Characteristics

Vee + 5.0V 5V £ 10% (Min./Max limits apply across the whole operating temperature range
unless otherwise specified)

SYMBOL PARAMETER CONDITIONS GUARANTEED UNITS

Vin Minimum High Level Vour = 0.1V or V¢c-0.1V Vce = 4.5V 2 \
Input Voltage lour! < 20uA Vec = 5.5V 2 \Y

Vi Maximum Low Level Vour = 0.1V or V¢c-0.1V Vee = 4.5V 0.8 \
Input Voltage lour! < 20uA Vee = 6.5V 0.8 Y,

Von Minimum High Level Vin = Vec or GND Vec-0.05 v
Output Voltage lour! < 20uA

Vo Maximum Low Level Vin = Vec or GND 0.05 \'
Output Voltage lloutl =< 20uA

lon Minimum High Level Vin = Vec or GND -4.0 mA
Output Current Vour = Vcc-0.8V

lou Minimum Low Level Vin or GND 4.0 mA
Qutput Current Vour = 0.4V

Iin Maximum Input Vin = Vec or GND +1.0 MA
Current

lec Maximum Supply Vin = Vec or GND Ta=25°C 2 MA
Current lour = OuA Ta-85°C 20 uA

Ta=125°C 40 UA

AC Electrical Characteristics

Vee = 5.0V, Ta = 25°C, t, = t; = 6ns, (unless otherwise specified)

SYM- GUARANTEED
BOL PARAMETER CONDITIONS | TYP. LIMIT UNITS
ten. | Maximum Propagation | C. = 15pF 10 15 ns
Delay Time
/| Output High to Low/ _
teen | Output Low to High Cu = 50pF 8 8 ns
C | Input Capacitance 5 10 pF
Cep | Power Dissipation
Capacitance (NOTE 3) (per gate) 25 pF
NOTE 3: Crp determines the no load dynamic power consumption,

Pp = Cep Vee? £ + Icc Ve, and the no load dynamic current

consumption. Is = Cep Ve f + lcc.

Switching Time
Waveforms and
AC Test Circuit

— DUT

_ — 50,
Vee=5VTy=25C
VIN: tp = tg = 6ns

Vour
Cy = 15pF, 50 pF

UNIVERSAL SEMICONDUCTOR INC.
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TRIPLE 3-INPUT NOR GATE

Preliminary
Features | Pin Configuration
Bl Wide Power Supply Range 5V+10% For 74HCT Vec C1 01 C3 B3 A3 03
B Typical Propagation Delay 10ns 14 |13 Pz |1 |10 |9 lg
B Low Quiescent Current 20uA Maximum
B Low Input Current 14A Maximum

B Fanout of 10 LS-TTL Loads

B HCT Compatible With LS-TTL Outputs No pull up resistor
required

1 lz 3 |4 I s |6 |7
) Al Bl A2 B2 C2 02 GND
Description

Universal US74HCT High Speed CMOS series utilize Oxide Isolated Silicon Gate CMOS Process to
achieve operating speeds similar to LS-TTL gates with low power consumption of standard CMOS
integrated circuits. All gates have buffered outputs, providing high noise immunity and the ability to
drive 10 LS-TTL loads. HCT components have buffered inputs with discrete inverters that eliminate
the dependence of the switching characteristic on the level of other inputs. All inputs have also static
discharge protection by internal diodes clamped to V¢c and ground. HCT components feature both
LS-TTL input voltage levels, CMOS input compatibility, and are functionally as well as pinout
compatible with the standard TTL (LS) logic family. HCT may be used as a level converter for
interfacing LS-TTL to High Speed CMOS.

Absolute Maximum Ratings (Note 1)

DC Supply Voltage (Vcc) -0.5 to +7.0V

DC Input or Output Voltage (Vin, Vour) -0.5 to Vcc+0.5V
DC Current Drain, per pin, any output (lour) +25mA

DC Current Drain, per pin, Vcc or GND (lec) +50mA

Storage Temperature (Tsrc) -65°C to +150°C
Power Dissipation (Pp) (NOTE 2) 500mW

Lead Temperature (T.) (Soldering, 10 seconds) 300°C

NOTE 1: Absolute Maximum Ratings are those values beyond which the
safety of the device cannot be guaranteed.

NOTE 2: Power Dissipation Temperature Derating Plastic “N” Package:
-12mW/°C from 65 to 85°C

UNIVERSAL SEMICONDUCTOR INC.
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Operating Conditions

OPERATING CONDITIONS MIN MAX UNITS
DC Supply Voltage (Vcc) 74HCT 45 55 \
DC Input or Output (Vin, Vour) 0 Vee \
Operating Temperature (Ta) -40 +85 °C
Input Rise & Fall Times (t, t;) at 4.5V 0 500 ns

DC Electrical Characteristics

Vee +5.0V 5V + 10% (Min./Max limits apply across the whole operating temperature range
unless otherwise specified)

Po = Cep Vce? f + Icc Ve, and the no load dynamic current

_ — 5&°
Vec=5VTy=25C

SYMBOL PARAMETER CONDITIONS GUARANTEED UNITS
Vin Minimum High Level Vour = 0.1V or V¢c-0.1V Vee = 4.5V 2 \"
Input Voltage [out! < 20uA Vee = 5.5V 2 \
Vi Maximum Low Level Vour = 0.1V or V¢c-0.1V Ve = 4.5V 0.8 Vv
Input Voltage Houtl < 20pA Vee = 5.5V 0.8 v
Vo Minimum High Level Vin = Vee or GND Vec-0.05 \"
Output Voltage [out! < 20uA
VoL Maximum Low Level Vin = Veec or GND 0.05 v
Output Voltage Hourl < 20uA
lon Minimum High Level Vin = Ve or GND -4.0 mA
Output Current Vour = Vec-0.8V
lou Minimum Low Level Vin or GND 4.0 mA
Output Current Vour = 0.4V
Iin Maximum Input Vin = Veec or GND +1.0 MA
Current
lec Maximum Supply Vin = Vec or GND Ta=25°C 2 MA
ULl lour = OuA Ta-85°C 20 uA
Ta=125°C 40 MA
AC Electrical Characteristics Switching Time
Vee = 5.0V, Ta = 25°C, t, = t; = 6ns, (unless otherwise specified) Waveforln.s an.d
'SBYO"I'_' PARAMETER CONDITIONS | TYP. GUAS‘&':I EED UNITS AC Test Circuit
tewe | Maximum Propagation | C. = 15pF 10 15 ns
Delay Time
tosr | Output Low o High | C-= 50PF 1 1 ns
Ci | Input Capacitance 5 10 pF
o ?;Zﬁ'ae&?a'ﬁig’?ﬂg"re 3) | (pergate) 25 pF v—{ DU I Vour
NOTE 3: Crp determines the no load dynamic power consumption, I Cp = 15pF, 50 pF

consumption. Is =

Crp Ve f + lcc.

VIN: ;= tg=6ns

UNIVERSAL SEMICONDUCTOR INC.
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8-INPUT NAND GATE

Preliminary
Features Pin Configuration
B Wide Power Supply Range 5V+10% For 74HCT Vcc NC H G NC NC
B Typical Propagation Delay 18ns 14 13 12 i1 llo |9 ‘8
B Low Quiescent Current 20uA Maximum
B Low Input Current 1uA Maximum
B Fanout of 10 LS-TTL Loads
B HCT Compatible With LS-TTL Outputs No pull up resistor |:,
required
1t (2 [3 |4 |5 l6 |7

A B C D E F GND

Description

Universal US7T4HCT High Speed CMOS series utilize Oxide Isolated Silicon Gate CMOS Process to
achieve operating speeds similar to LS-TTL gates with low power consumption of standard CMOS
integrated circuits. All gates have buffered outputs, providing high noise immunity and the ability to
drive 10 LS-TTL loads. HCT components have buffered inputs with discrete inverters that eliminate
the dependence of the switching characteristic on the level of other inputs. All inputs have also static
discharge protection by internal diodes clamped to Vcc and ground. HCT components feature both
LS-TTL input voltage levels, CMOS input compatibility, and are functionally as well as pinout
compatible with the standard TTL (LS) logic family. HCT may be used as a level converter for
interfacing LS-T'TL to High Speed CMOS.

Absolute Maximum Ratings (Note 1)

DC Supply Voltage (Vcc) -0.5 to +7.0V

DC Input or Output Voltage (Vin, Vour) -0.5 to Vec+0.5V
DC Current Drain, per pin, any output (lour) +25mA

DC Current Drain, per pin, Vcc or GND (lcc) +50mA

Storage Temperature (Tsra) -65°C to +150°C
Power Dissipation (Pp) (NOTE 2) 500mW

Lead Temperature (T.) (Soldering, 10 seconds) 300°C

NOTE 1: Absolute Maximum Ratings are those values beyond which the
safety of the device cannot be guaranteed.

NOTE 2: Power Dissipation Temperature Derating Plastic “N” Package:
-12mW/°C from 65 to 85°C

UNIVERSAL SEMICONDUCTOR INC.
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Operating Conditions

OPERATING CONDITIONS MIN MAX UNITS
DC Supply Voltage (Vcc) 74HCT 4.5 55 \'
DC Input or Output (Vin, Vour) 0 Vee \
Operating Temperature (Ta) -40 +85 °C
Input Rise & Fall Times (t, t;) at 4.5V 0 500 ns

DC Electrical Characteristics

Vee + 5.0V 5V + 10% (Min./Max limits apply across the whole operating temperature range
unless otherwise specified)

SYMBOL PARAMETER CONDITIONS GUARANTEED UNITS
Vin Minimum High Level Vour = 0.1V or V¢c-0.1V Vee = 4.5V 2 \'
Input Voltage [our! < 20uA Vee =5.5V 2 \
Vi Maximum Low Level Vour = 0.1V or Vec-0.1V Vee = 4.5V 0.8 \
Input Voltage lout! < 20pA Vee = 5.5V 0.8 Vv
Vou Minimum High Level Vin = Vee or GND Vec-0.05 \'
Output Voltage lourl < 20uA
VoL Maximum Low Level Vin = Vec or GND 0.05 \
Output Voltage lour! < 20uA
lon Minimum High Level Vin = Veec or GND -4.0 mA
Output Current Vour = Vec-0.8V
lou Minimum Low Level Vin or GND 4.0 mA
Output Current Vour = 0.4V
Iin Maximum Input Vin = Vec or GND +1.0 LA
Current
lec Maximum Supply Vin = Veec or GND Ta =25°C 2 uA
Current lour = OpA Ta=85°C 20 LA
Ta=125°C 40 Py
AC Electrical Characteristics Switching Time
Vec = 5.0V, Ta = 25°C, t, = t; = 6ns, (unless otherwise specified) Wavefornl.s aqd
SYm- PARAMETER CONDITIONS | Typ. | GUARANTEED AC Test Circuit
BOL LIMIT UNITS
ten. | Maximum Propagation | C.= 15pF 18 25 ns
Delay Time
o |OUtput Low 10 Figh | 1= 50BF 21 28 ns
Cw | Input Capacitance 5 10 pF
S Ore s | Gurons | @ R O s .
NOTE 3: Crp determines the no load dynamic power consumption, Cy = 15pF, 50 pF

Po = Cep Vec? £+ Icc Ve, and the no load dynamic current

consumption. Is = Cep Vec f + lcc.

_ — 40,
VCC-5VTA—25 C
VIN: t, = tg=6ns

UNIVERSAL SEMICONDUCTOR INC.
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QUAD 2-INPUT OR GATE

Preliminary
Features Pin Configuration
B Wide Power Supply Range 5V+10% For 74HCT Vcc B4 A4 04 B3 A3 03
B Typical Propagation Delay 15ns jl 4 |13 |12 lll |10 9 ‘8
B Low Quiescent Current 20uA Maximum
B Low Input Current 1uA Maximum
B Fanout of 10 LS-TTL Loads
B HCT Compatible With LS-TTL Outputs No pull up resistor ?T
required
1 |2 |3 4 ‘s 6 ’7

A1l Bl 01 A2 B2 02 GND

Description

Universal US7T4HCT High Speed CMOS series utilize Oxide Isolated Silicon Gate CMOS Process to
achieve operating speeds similar to LS-TTL gates with low power consumption of standard CMOS
integrated circuits. All gates have buffered outputs, providing high noise immunity and the ability to
drive 10 LS-TTL loads. HCT components have buffered inputs with discrete inverters that eliminate
the dependence of the switching characteristic on the level of other inputs. All inputs have also static
discharge protection by internal diodes clamped to Vcc and ground. HCT components feature both
LS-TTL input voltage levels, CMOS input compatibility, and are functionally as well as pinout
compatible with the standard TTL (LS) logic family. HCT may be used as a level converter for
interfacing LS-TTL to High Speed CMOS.

Absolute Maximum Ratings (Note 1)

DC Supply Voltage (Vcc) -0.5 to +7.0V

DC Input or Output Voltage (Vin, Vour) -0.5 to Vec+0.5V
DC Current Drain, per pin, any output (lour) +25mA

DC Current Drain, per pin, Vcc or GND (lcc) +50mA

Storage Temperature (Tsre) -65°C to +150°C
Power Dissipation (Pp) (NOTE 2) 500mW

Lead Temperature (T.) (Soldering, 10 seconds) 300°C

NOTE 1: Absolute Maximum Ratings are those values beyond which the
safety of the device cannot be guaranteed.

NOTE 2: Power Dissipation Temperature Derating Plastic “N” Package:
-12mW/°C from 65 to 85°C

UNIVERSAL SEMICONDUCTOR INC.
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Operating Conditions

OPERATING CONDITIONS MIN MAX UNITS
DC Supply Voltage (Vec) 74HCT 45 55 \
DC Input or Output (Vin, Vour) 0 Vee \
Operating Temperature (Ta) -40 +85 °C
Input Rise & Fall Times (t, t;) at 4.5V 0 500 ns

DC Electrical Characteristics

Vee + 5.0V 5V + 10% (Min./Max limits apply across the whole operating temperature range
unless otherwise specified)

SYMBOL PARAMETER CONDITIONS GUARANTEED UNITS
Vin Minimum High Level Vour =0.1V or V¢e-0.1V Vee = 4.5V 2 Vv
Input Voltage Hourl < 20uA Vee = 5.5V 2 v
Vie Maximum Low Level Vour = 0.1V or V¢c-0.1V Vce = 4.5V 0.8 \
Input Voltage [our! < 20uA Vee = 5.5V 0.8 \Y
Vo Minimum High Level Vin = Vec or GND Vee-0.05 \
Output Voltage lout! < 20uA
VoL Maximum Low Level Vin = Vec or GND 0.05 \
Output Voltage lHour < 20uA
lon Minimum High Level Vin = Veec or GND -4.0 mA
Output Current Vour = Vec-0.8V
lou Minimum Low Level Vin or GND 4.0 mA
Output Current Vour = 0.4V
Iin Maximum Input Vin = Veec or GND +1.0 MA
Current
lec Maximum Supply Vin = Vec or GND Ta =25°C 2 uA
Current lour = OuA Ta=85°C 20 uA
Ta=125°C 40 y77.

AC Electrical Characteristics

Switching Time

Vee = 5.0V, Ta = 25°C, t, = t¢ = 6ns, (unless otherwise specified) Waveforms and

AC Test Circuit
SYM- GUARANTEED
BOL PARAMETER CONDITIONS | TYP. LIMIT UNITS
teue | Maximum Propagation | Cp = 15pF 15 20 ns
Delay Time
/| Output High to Low/ _
teun | Output Low to High C. = 50pF 18 23 ns
Cin | Input Capacitance 5 10 pF .
Cpp | Power Dissipation
Capacitance (NOTE 3) | (Pergate) 50 PF
l ( ) vny—] DT Vour
NOTE 3: Cerp determines the no load dynamic power consumption, Vo =SV T, = 25°C Cy = 15pF, 50 pF
Pp = Crp Ve f + Iec Ve, and the no load dynamic current VCQ ot 1_*6 I
consumption. Is = Cep Vec f + Icc. IN* 4 = ¢ = ons —

UNIVERSAL SEMICONDUCTOR INC.
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DUAL J-K FLIP-FLOPS WITH CLEAR

Preliminary
Features Pin Configuration
B Wide Power Supply Range 5V+10% For 74HCT J114 ?‘3 ?’2 ‘i":’ ‘: °§ f
B Typical Propagation Delay 24ns
B Low Quiescent Current 40uA Maximum lH__‘l ‘5["
B Low Input Current 1uA Maximum e 7 T 0
B Fanout of 10 LS-TTL Loads Normal Driving 3 CiKC];(R KL RCL,F 3
B HCT Compatible With LS-TTL Outputs No pull up resistor - I
required
T2 3 4 5 6

CIK1 CLR1 K1 vcC CIk2 CLR2 J2

Description

These high speed J-K Flip-Flops are fabricated with Oxide Isolated Silicon Gate CMOS Process. They
possess the high noise immunity and low power dissipation of standard CMOS integrated circuits.
These devices can drive 10 LS-TTL loads, and are functionally as well as pinout compatible with the
standard LS-TTL type. HCT has level conversion which features LS-TTL input voltage level
compatibility.

These Flip-Flops are edge sensitive to the clock input and change state on the negative going transition
of the clock pulse. Each one has independent J, K, CLOCK, and CLEAR inputs and Q and Q outputs.
CLEAR is independent of the clock and is accomplished by a low level on the input.

Absolute Maximum Ratings (Note 1)

DC Supply Voltage (Vcc) -0.5to +7.0V

DC Input or Output Voltage (Vin, Vour) -0.5to Vec+0.5V
DC Current Drain, per pin, any output (lour) +25mA

DC Current Drain, per pin, Vcc or GND (lcc) +50mA

Storage Temperature (Tste) -65°C to +150°C
Power Dissipation (Pp) (NOTE 2) 500mwW

Lead Temperature (T.) (Soldering, 10 seconds) 300°C

NOTE 1: Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed.

NOTE 2: Power Dissipation Temperature Derating Plastic “N” Package: -12mW/°C from 65 to 85°C

UNIVERSAL SEMICONDUCTOR INC.
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Operating Conditions

OPERATING CONDITIONS MIN MAX UNITS
DC Supply Voltage (Vec) 74HCT 45 55 Vv
DC Input or Output (Vin, Vour) 0 Vee \'
Operating Temperature (Ta) -40 +85 °C
Input Rise & Fall Times (t, t;) at 4.5V 0 500 ns
DC Electrical Characteristics
Vec + 5.0V 5V + 10% (Min./Max limits apply across the whole operating temperature range
unless otherwise specified)
SYMBOL PARAMETER CONDITIONS GUARANTEED UNITS
Vin Minimum High Level Vour = 0.1V or Vec-0.1V Vee = 4.5V 2 \%
Input Voltage lour! < 20uA Ve = 5.5V 2 \Y
Vi Maximum Low Level Vour = 0.1V or Vee-0.1V Vee = 4.5V 0.8 \Y
Input Voltage loutl < 20uA Ve = 5.5V 0.8 \"
Vor Minimum High Level Vin = Vec or GND Vec-0.05 Vv
Output Voltage Iour! < 20uA
Vou Maximum Low Level Vin = Veec or GND 0.05 \
Qutput Voltage [outl < 20uA
lon Minimum High Level Vin = Vec or GND -4.0 mA
Output Current Vour = Vcc-0.8V
lou Minimum Low Level Vin or GND 4.0 mA
Output Current Vour = 0.4V
lin Maximum Input Vin = Vee or GND +1.0 MA
Current
lec Maximum Supply Vin = Vec or GND Ta=25°C 4.0 UA
Current _ _gro
lout = OUA Ta =85°C 40.0 LA
Ta=125°C 80.0 UA

UNIVERSAL SEMICONDUCTOR INC.
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AC Electrical Characteristics
Vee = 5.0V, Ta = 25°C, t, = t¢ = 6ns, (unless otherwise specified)

SYMBOL PARAMETER CONDITIONS Tvp | GUARMNTEED | units
fmax Maximum Clock Frequency CL = 15pF 50 30 MHz
CL = 50pF 50 30 MHz
tene, teen Maximum Propagation Delay CL = 15pF 18 24 ns
Clock to Q or Q C. = 50pF 20 26 ns
tehL, trLn Maximum Propagation Delay CL = 15pF 24 29 ns
Clear to Output Q or Q C.L =50pF 28 31 ns
ts Time Prior to Clock Pulse 16 20 ns
that J or K must be present
tu Time After Clock Pulse 0 ns
that J or K must be held
tw Minimum Clock Pulse Width 6 16 ns
tw Minimum Clear Pulse Width 6 16 ns
Ci Maximum Input Capacitance 5 10 pF
Ceo Power Dissipation Capacitance -~
(NOTE 3) (per Flip-Flop) 80 pF
trem Minimum Clear Removed Time 10 20 ns

NOTE 3: Cpp determines the no load dynamic power consumption, Pp = Cpp Vec? f + Icc Ve, and the load dynamic
current consumption, Is = Cep Ve £ + Icc.

Switching Time Waveforms and AC Test Circuit

ty (CLOCK)

vee
0 50% 0%
cLock 0% Fox wfr ‘ ™ D
tf tr
vee 1
J OR K 50% 50%
GND __._4
tsy (J OR K) e J-l_ P CLOCK E
. — tH (J or K) J_L -
REM —a! vee — K Q __—_l
CLEAR SN 50% CLEAR
— tw PLH GND y

tpL
. (CLEAR) tPHL (CLOCK TO T ) — P(CLOCK T0 3) 'U'———I
7 (EtEae) T/._ 50% \E% 50% v

GND

vccC
Q — -~ 50% 50% >
tpHL o~
(CLEAR . EPLH(CLOCK TO Q) — tPHL
(CLOCK TO Q)

UNIVERSAL SEMICONDUCTOR INC.
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Logic Diagram

CIX %>¢ ADc CK

CLR o >o- CLR

Truth Table
INPUTS OUTPUTS
CLR CLK J K Q Q
L X X X L H
H ! L L Qo Qo
H | H L H L
H | L H L H
H | H H TOGGLE __
H H X X Q | Q

UNIVERSAL SEMICONDUCTOR INC.
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DUAL D FLIP-FLOPS WITH PRESET
AND CLEAR Preliminary

Features Pin Configuration
B Wide Power Supply Range 5V+10% For 74HCT "fi Cj“;z ’1"‘; Ci‘:‘? fzz QZ Q_i
B Typical Propagation Delay 22ns
B Low Quiescent Current 40uA Maximum C:lﬁ L A
B Low Input Current 1uA Maximum p oLk f—— orx 2
B Fanout of 10 LS-TTL Loads Normal Driving l- Gkl oy CLVR
B HCT Compatible With LS-TTL Outputs No pull up resistor
required » L—] =

1 2 3 4 5 6 7
CLR DI CIK1 PRI & @  oNp

Description

The 74HCT74 utilizes Oxide Isolated Silicon Gate CMOS Process. They possess the high noise
immunity, LS-TTL compatible operating speeds and low power consumption of standard CMOS
integrated circuits. The 74HCT family is functionally and pinout compatible with the standard 74LS
logic family, and has level conversion which features LS-T'TL input voltage level compatibility.

Each Flip-Flop has independent DATA, PRESET, CLEAR and CLOCK inputs and Q and Q outputs.
Thelogiclevel present at the data inputis transferred to the output during the positive-going transition
of the clock pulse. Preset and clear are independent of the clock and are accomplished by a low level at
the appropriate input.

Absolute Maximum Ratings (Note 1)

DC Supply Voltage (Vcc) ' -0.5 to +7.0V

DC input or Output Voltage (Vin, Vour) -0.5 to Vec+0.5V
DC Current Drain, per pin, any output (loyur) +25mA

DC Current Drain, per pin, Vcc or GND (Icc) +50mA

Storage Temperature (Tste) -65°C to +150°C
Power Dissipation (Pp) (NOTE 2) 500mwW

Lead Temperature (T.) (Soldering, 10 seconds) 300°C

NOTE 1: Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed.

NOTE 2: Power Dissipation Temperature Derating Plastic “N” Package: -12mW/°C from 65 to 85°C

UNIVERSAL SEMICONDUCTOR INC.
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Operating Conditions

OPERATING CONDITIONS MIN MAX UNITS
DC Supply Voltage (Veg) 74HCT 45 55 v
DC Input or Output (Vin, Vour) 0 Vce \Y
Operating Temperature (Ta) -40 +85 °C
Input Rise & Fall Times (t,, t;) at 4.5V 0 500 ns
DC Electrical Characteristics
Vee +5.0V 5V £ 10% (Min./Max limits apply across the whole operating temperature range
unless otherwise specified)
SYMBOL PARAMETER CONDITIONS GUARANTEED UNITS
Vin Minimum High Level Vour =0.1V or Vec-0.1V Vee = 4.5V 2 Vv
Input Voltage Hout! < 20pA Vee = 5.5V 2 v
Vi Maximum Low Level Vour =0.1V or Vec-0.1V Vee = 4.5V 0.8 \
Input Voltage lout! < 20uA Vee = 5.5V 0.8 \Y
Von Minimum High Level Vin = Veec or GND Vce-0.05 \
Output Voltage Ilout! < 20uA
Vo Maximum Low Level Vin = Vec or GND 0.05 Vv
Output Voltage loutl < 20uA
lon Minimum High Level Vin = Vec or GND -4.0 mA
Output Current Vour = Vec-0.8V
lou Minimum Low Level Vin or GND 4.0 mA
Output Current Vour = 0.4V
Iin Maximum Input Vin = Vec or GND +1.0 UA
Current
lec Maximum Supply Vin = Vec or GND Ta =25°C 4.0 MA
Current _ _ gro
lour = OUA Ta=85°C 40.0 uA
Ta=125°C 80.0 LA
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AC Electrical Characteristics
Vee = 5.0V, Ta = 25°C, t, = t; = 6ns, (unless otherwise specified)

SYMBOL PARAMETER CONDITIONS Tvp | GUARINTEED | uwits
fmax Maximum Clock Frequency C.=15pF 40 30 MHz
CL = 50pF 35 25 MHz
tenL, teLn Maximum Propagation Delay CL=15pF 22 33 ns
Clockto QorQ C. = 50pF 24 35 ns
ten, teLH Maximum Propagation Delay CL = 15pF 28 44 ns
Preset or Clear to Q or Q CL = 50pF 30 46 ns
tsu Minimum Set-Up Time, D to CLK 10 20 ns
th Minimum Hold Time, CLK to D 0 ns
trem Minimum Preset or 5 ns
Clear Removal Time
tw Minimum Clock, Preset or 16 ns
Clear Pulse Width
Cin Input Capacitance 5 10 pF
Cro Power Dissipation Capacitance .
(NOTE 3) (per Flip-Flop) 60 pF

NOTE 3: Cep determines the no load dynamic power consumption, Pp = Cep Vec? f + Icc Vee, and the no load dynamic
current consumption, Is = Cpp Vec £ + Icc.

Switching Time Waveforms and AC Test Circuit

Clock 0%
locl
/
PLH
tsU—gmt
Q
Data 50% 50%

tPLH— trem—
Q 50% Clock 50% i

PRESET
CLOCK AND DATA TIMING PRESET TIMING —1p QT
T a
tw —_
CLK 0
—\ —— e
Clear % 50% CLEAR
fe—tPHL i
Q 50%
le—tpLH
o] 50%

tem—s|
Clock 50%

CLEAR TIMING
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Logic Diagram
CIR —
= PR
CK
D> 4
D ] ® __
K LR

CK

. K
oL > e BR PR

CIR Jl>c = CIR

Truth Table
INPUTS OUTPUTS
PR CLR CLK D Q Q
L H X X H L
H L X X L H
L L X X H* H*
H H 1 H H L
H H 1 L L H
H H L X Qo Qo

NOTE: Qo = the level of Q before the indicated input conditions were established.

* This configuration is nonstable, that is, it will not persist when preset and clear inputs return to their
inactive (high) level.
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DUAL J-K FLIP-FLOPS WITH PRESET
AND CLEAR Preliminary

Features Pin Configuration
B Wide Power Supply Range 5V+10% For 74HCT o f; :‘: °:": ‘1‘2 f z ;2
B Typical Propagation Delay 18ns [
B Low Quiescent Current 40uA Maximum — ' —L
B Low Input Current 1A Maximum R PR P PR CLR
® Fanout of 10 LS-TTL Loads Normal Driving ﬁx 1 Ba
B HCT Compatibie With LS-TTL Outputs  No pull up resistor r:
required : 2' i e e S

CLXK1 PR1 CLR1 J1 vcc clk2 PR CLR2

Description

These high speed J-K Flip-Flops are fabricated with Oxide Isolated Silicon Gate CMOS Process. They
possess the high noise immunity and low power consumption of standard CMOS integrated circuits.
These devices can drive 10 LS-TTL loads, and are functionally as well as pinout compatible with the
standard LS-TTL type. HCT has level conversion which features LS-TTL input voltage level
compatibility.

Each Flip-Flop has independent J, K, PRESET, CLEAR and CLOCK inputs and @ and Q outputs.
These devices are edge sensitive to the clock input and change state on the negative going transition of
the clock pulse. Clear and preset areindependent of the clock and are accomplished by a low level on the
corresponding input.

Absolute Maximum Ratings (Note 1)

DC Supply Voltage (Vcc) -0.5 to +7.0V

DC Input or Output Voltage (Vin, Vour) -0.5 to Vec+0.5V
DC Current Drain, per pin, any output (lour) +25mA

DC Current Drain, per pin, Vcc or GND (lcc) +50mA

Storage Temperature (Tsre) -65°C to +150°C
Power Dissipation (Pp) (NOTE 2) 500mW

Lead Temperature (T.) (Soldering, 10 seconds) 300°C

NOTE 1: Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed.

NOTE 2: Power Dissipation Temperature Derating Plastic “N” Package: -12mW/°C from 65 to 85°C
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Operating Conditions

OPERATING CONDITIONS MIN MAX UNITS
DC Supply Voltage (Vec) 74HCT 45 5.5 Vv
DC Input or Output (Vin, Vour) 0 Vee Vv
Operating Temperature (Ta) -40 +85 °C
Input Rise & Fall Times (t,, tr) at 4.5V 0 500 ns
DC Electrical Characteristics
Vec +5.0V 5V + 10% (Min./Max limits apply across the whole operating temperature range
unless otherwise specified)
SYMBOL PARAMETER CONDITIONS R UNITS
Vi Minimum High Level Vour = 0.1V or V¢c-0.1V Vec = 4.5V 2 Vv
Input Voltage llour! < 20uA Vce = 5.5V 2 v
Vi Maximum Low Level Vour = 0.1V or V¢c-0.1V Vee = 4.5V 0.8 v
Input Voltage lour! < 20uA Vee = 5.5V 0.8 v
Vor Minimum High Level Vin = Vgc or GND Vec-0.05 Vv
Output Voltage lour! < 20uA
VoL Maximum Low Level Vin = Vec or GND 0.05 \Y
Output Voltage llour! < 20uA
lon Minimum High Level Vin = Vec or GND -4.0 mA
Output Current Vour = Vcc-0.8V
lov Minimum Low Level Vin or GND 4.0 mA
Output Current Vour = 0.4V )
In Maximum Input Vin = Ve or GND +1.0 HA
Current
lec Maximum Supply Vin = Vec or GND Ta=25°C 4.0 LA
Current _ —gFo
lour = OuA Ta=85°C 40.0 Iy
Ta=125°C 80.0 MA
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AC Electrical Characteristics
Vee = 5.0V, Ta = 25°C, t, = t1 = 6ns, (unless otherwise specified)

SYMBOL PARAMETER CONDITIONS Typ | GUARINTEED | units
fmax Maximum Operating Frequency 50 30 MHz
ter, trin Maximum Propagation Delay C. = 15pF 18 23 ns

ClocktoQorQ CL = 50pF 22 28 ns
teHL, teLn Maximum Propagation Delay C. = 15pF 23 29 ns
Clearto QorQ CL = 50pF 28 34 ns
tene, teun Maximum Propagation Delay C. = 15pF 25 31 ns
Presetto Q or Q C.L =50pF 30 36 ns
trem Mimimum Removal Time 10 20 ns
Preset to Clear to Clock
tsu Minimum Set-Up Time 14 20 ns
J or K to Clock
th Minimum Hold Time 0 ns
J or K to Clock
tw Minimum Pulse Width 10 16 ns
Preset, Clear or Clock
Cro Power Dissipation Capacitance .
(NOTE 3) (per Flip-Flop) 80 pF
Cn Maximum Input Capacitance 5 10 pF

NOTE 3: Cep determines the no load dynamic power consumption, Pp = Cep Vec? f + Icc Vee, and the no load dynamic
current consumption, Is = Cep Ve f + Icc.

Switching Time Waveforms and AC Test Circuit

ty (CLOCK
w (CLOCK)

1/fMax
vce
cLock 0% 0%, 3% s0% o
tf o N
vee ”
J OR K s0% / 50% - ——l
tgy (J or K) l— o m b
= : vce -rL
PRESET SO fox 5 o ]
GND 1
—_— L tw(PRESET) | crock ; L
tw(¢LE: -I l- —
vee _
CLEAR o box J‘L — Ik 5 _—j_
o CLEAR I Cp
: N vee ]
Q S0% so: : . 50 502 o ﬂ_
— — PHL(CLOCK TO Q PLH  ——f
t)
(ms;'ég) (CLOCK TO g “ *RikAr) vee
g 50% %08 Py -
GND
PR ] tPLH (CLOCK TO Q) . )
PRE: t CLEAR
(PRESET) PHL(CLOCK TO T)
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Logic Diagram

ol

Truth Table
INPUTS ' OUTPUTS
PR CLR CLK J L Q Q
L H X X X H L
H L X X X L H
L L X X X L* L
H H ! L L Qo Qo
H H ! H L H L
H H | L H L H
H H | H H TOGGLE
H H H X X Qo Q.

* This is an unstable condition, and is not guaranteed.
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QUAD 2-INPUT EXCLUSIVE OR GATE

Preliminary ‘
Features Pin Configuration |
B Wide Power Supply Range 5V+10% For 74HCT Vcc B4 A4 04 B3 A3 03 ‘
B Typical Propagation Delay 12ns Il 4 l13 ‘1 2 1 lio l 9 |8 |
B Low Quiescent Current 20uA Maximum
B Low Input Current 1uA Maximum D‘

B Fanout of 10 LS-TTL Loads

B HCT Compatible With LS-TTL Outputs No pull up resistor B
. required

TR T

Al B1 01 A2 B2 02 GND
Description

Universal US74HCT High Speed CMOS series utilize Oxide Isolated Silicon Gate CMOS Process to
achieve operating speeds similar to LS-TTL gates with low power consumption of standard CMOS
integrated circuits. All gates have buffered outputs, providing high noise immunity and the ability to
drive 10 LS-TTL loads. HCT components have buffered inputs with discrete inverters that eliminate
the dependence of the switching characteristic on the level of other inputs. All inputs have also static
discharge protection by internal diodes clamped to Vcc and ground. HCT components feature both
LS-TTL input voltage levels, CMOS input compatibility, and are functionally as well as pinout
compatible with the standard TTL (LS) logic family. HCT may be used as a level converter for
interfacing LS-TTL to High Speed CMOS.

Absolute Maximum Ratings (Note 1)

DC Supply Voltage (Vec) -0.5 to +7.0V

DC Input or Output Voltage (Vin, Vour) -0.5 to Vec+0.5V
DC Current Drain, per pin, any output (lour) +25mA

DC Current Drain, per pin, Vcc or GND (lec) +50mA

Storage Temperature (Tsrc) -65°C to +150°C
Power Dissipation (Pp) (NOTE 2) 500mW

Lead Temperature (T.) (Soldering, 10 seconds) 300°C

NOTE 1: Absolute Maximum Ratings are those values beyond which the
safety of the device cannot be guaranteed.

NOTE 2: Power Dissipation Temperature Derating Plastic “N” Package:
-12mW/°C from 65 to 85°C
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Operating Conditions

OPERATING CONDITIONS MIN MAX UNITS
DC Supply Voltage (Vec) 74HCT 45 55 v
DC Input or Output (Vin, Vour) 0 Vee \
Operating Temperature (Ta) -40 +85 °C
Input Rise & Fall Times (t,, t;) at 4.5V 0 500 ns

DC Electrical Characteristics

Vee + 5.0V 5V £ 10% (Min./Max limits apply across the whole operating temperature range
unless otherwise specified)

SYMBOL PARAMETER CONDITIONS GUAS?::.: EED UNITS
Vin Minimum High Level Vour = 0.1V or Vee-0.1V Vce = 4.5V 2 \
Input Voltage lour! < 20uA Vee = 5.5V 2 Vv
Vi Maximum Low Level Vour = 0.1V or V¢c-0.1V Vec = 4.5V 0.8 \'
Input Voltage lour! < 20uA Vee = 5.5V 0.8 \"
Vou Minimum High Level Vin = Vec or GND Vcc-0.05 \
Output Voltage Iour! < 20pA
VoL Maximum Low Level Vin = Veec or GND 0.05 Vv
Output Voltage lour < 20uA
lon Minimum High Level Vin = Vec or GND -4.0 mA
Output Current Vour = Vcc-0.8V
lou Minimum Low Level Vin or GND 4.0 mA
Output Current Vour = 0.4V
Iin Maximum Input Vin = Vec or GND +1.0 A
Current
lec Maximum Supply Vin = Vec or GND Ta=25°C 2 LA
Current lour = OuA Ta-85°C 20 oA
Ta=125°C 40 HA

AC Electrical Characteristics

Vee = 5.0V, Ta = 25°C, t, = t; = 6ns, (unless otherwise specified)

SYM- GUARANTEED
BOL PARAMETER CONDITIONS | TYP. LIMIT UNITS
tere | Maximum Propagation | C. = 15pF 12 20 ns
Delay Time
/ | Output High to Low/ _
teen | Output Low to High Cu = 50pF % 23 ns
Cw | Input Capacitance 5 10 pF
Cep | Power Dissipation
Capacitance (NOTE 3) (per gate) 20 pPF
NOTE 3: Cep determines the no load dynamic power consumption,

Po = Cep Vec? £ + Icc Vee, and the no load dynamic current

consumption. Is = Cpp Ve f + lcc.

Switching Time
Waveforms and
AC Test Circuit

Vi

_ — 2O,
VCC—SVTA—ZS C
VIN: t; = tp = 6ns

Vour
Cy = 15pF, 50 pF
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DUAL J-K FLIP-FLOPS WITH CLEAR

Preliminary
Features Pin Configuration
B Wide Power Supply Range 5V+10% For 74HCT VCC  CIR1 CIK1 K2 CIR2 CIK2 J2
B Typical Propagation Delay 24ns be ps be In Lo o o
B Low Quiescent Current 40uA Maximum
B Low Input Current 1A Maximum g o ET x ClKq
B Fanout of 10 LS-TTL Loads Normal Driving ol ;T
B HCT Compatible With LS-TTL Outputs No pull up resistor l— CT C;Rrj
required

A

J1 Q1 Q1 Kt Q2 Q2 GND
Description

These high speed J-K Flip-Flops are fabricated with Oxide Isolated Silicon Gate CMOS Process. They
possess the high noise immunity and low power dissipation of standard CMOS integrated circuits.
These devices can drive 10 LS-TTL loads, and are functionally as well as pinout compatible with the
standard LS-TTL type. HCT has level conversion which features LS-TTL input voltage level
compatibility.

These Flip-Flops are edge sensitive to the clock input and change state on the negative going transition
of the clock pulse. Each one has independent J, K, CLOCK, and CLEAR inputs and Q and Q outputs.
CLEAR is independent of the clock and is accomplished by a low level on the input.

Absolute Maximum Ratings (Note 1)

DC Supply Voltage (Vcc) -0.5 to +7.0V

DC Input or Output Voltage (Vin, Vour) -0.5 to Vec+0.5V
DC Current Drain, per pin, any output (lour) +256mA

DC Current Drain, per pin, Vcc or GND (lec) +50mA

Storage Temperature (Tsra) -65°C to +150°C
Power Dissipation (Pp) (NOTE 2) 500mW

Lead Temperature (T.) (Soldering, 10 seconds) 300°C

NOTE 1: Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed.
NOTE 2: Power Dissipation Temperature Derating Plastic “N” Package: -12mW/°C from 65 to 85°C
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Operating Conditions

OPERATING CONDITIONS MIN MAX UNITS
DC Supply Voltage (Vecc) 74HCT 45 5.5 Vv
DC Input or Output (Vin, Vour) 0 Vee \"
Operating Temperature (Ta) -40 +85 °C
Input Rise & Fall Times (t, t) at 4.5V 0 500 ns

DC Electrical Characteristics

Vee + 5.0V 5V =+ 10% (Min./Max limits apply across the whole operating temperature range
unless otherwise specified)

SYMBOL PARAMETER CONDITIONS U 0 UNITS
Vi Minimum High Level Vour = 0.1V or V¢c-0.1V Vec = 4.5V 2 \
Input Voltage [our! < 20uA Vee = 5.5V 2 \Y
Vie Maximum Low Level Vour = 0.1V or V¢e-0.1V Vee = 4.5V 0.8 \
Input Voltage lour! < 20uA Vee = 5.5V 0.8 \Y
Von Minimum High Level Vin = Vec or GND Vce-0.05 \
Output Voltage [ourl < 20uA
Voo Maximum Low Level Vin = Vec or GND 0.05 \%
Output Voltage lHoutl < 20uA
lon Minimum High Level Vin = Vec or GND -4.0 mA
Output Current Vour = Vce-0.8V
lov Minimum Low Level Vin or GND 4.0 mA
Output Current Vour = 0.4V
Iin Maximum Input Vin = Veec or GND +1.0 uA
Current
lec Maximum Supply Vin = Vec or GND Ta=25°C 4.0 UA
Current _ _ gro
lout = OpA Ta=85°C 40.0 HA
Ta=125°C 80.0 uA
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AC Electrical Characteristics
Vee = 5.0V, Ta = 25°C, t, = t¢ = 6ns, (unless otherwise specified)

SYMBOL PARAMETER CONDITIONS Tvp | GUARMITEED | units
| fmax Maximum Clock Frequency C.L = 15pF 50 30 MHz
CL = 50pF 50 30 MHz
tere, teLn Maximum Propagation Delay CL = 15pF 18 24 ns
Clock to Q or Qo C. = 50pF 20 26 ns
terL, teun Maximum Propagation Delay C.L = 15pF 24 29 ns
Clear to Output Q or Q C. = 50pF 26 32 ns
ts Time prior to Clock Pulse 16 20 ns
that J or K must be present
th Time After Clock Pulse 0 ns
that J or K must be held
tw Minimum Clock Pulse Width 6 16 ns
tw Minimum Clear Pulse Width 6 16 ns
Cin Maximum Input Capacitance 5 10 pF
Cep Power Dissipation Capacitance .
(NOTE) (per Flip-Flop) 80 pF
trem Minimum Clear Removed Time 10 20 ns
NOTE: Crp determines the no load dynamic power consumption, Pp = Cep Vec? f + Icc Vee, and the no load dynamic

current consumption, Is = Cpp Vee f + Icc.

Switching Time Waveforms and AC Test Circuit

ty (CLOCK)

1/£MAX
vee
0% 50% 50%
CLock 0% 107 10 N\ GND
tf tr
vee
J OR K 50% 50%
GND
tgy (J OR K [
sv — ) (3 or K)
LREM —of vee
CLEAR S0 50%

GND

tPLH
(cLock TO T)
vee
50%

GND

— tw

N tPHL (CLOCK TO § )
T (Bt T/._ 507 \[ 50%

o1 , 50%
e tpur | - 0%
(CLEAR i tPLH(CLOCK TO Q) — tPHL
(CLOCK TO Q)

vce
GND

o> crock

CLEAR

CL

1
v
e 1 C
g L
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Logic Diagram

CK cK
J __.Do—-———
K D D CK CK
CK %’—‘*
cK
X
CLR—-D(»—J
CIK ——Do—r-Dm— CK
- _TK
Truth Table
INPUTS OUTPUTS
CLR CLK J K Q
L X X X L H
H | L L Qo Qo
H ! H L H L
H | L H L H
H | H H TOGGLE _
H H X X Qo Qo
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13-INPUT NAND GATE

Preliminary
Features Pin Configuration
B Wide Power Supply Range 5V+10% For 74HCT Vcc M L X J I H o0
B Typical Propagation Delay 18ns 16 115 {14 13 f12 11 |1o |9
B Low Quiescent Current 20uA Maximum E'
H Low Input Current 1xA Maximum —

B Fanout of 10 LS-TTL Loads
B HCT Compatible With LS-TTL Outputs No pull up resistor

A

required

Description

Universal US74HCT High Speed CMOS series utilize Oxide Isolated Silicon Gate CMOS Process to
achieve operating speeds similar to LS-TTL gates with low power consumption of standard CMOS
integrated circuits. All gates have buffered outputs, providing high noise immunity and the ability to
drive 10 LS-TTL loads. HCT components have buffered inputs with discrete inverters that eliminate
the dependence of the switching characteristic on the level of other inputs. All inputs have also static
discharge protection by internal diodes clamped to Vcc and ground. HCT components feature both
LS-TTL input voltage levels, CMOS input compatibility, and are functionally as well as pinout
compatible with the standard TTL (LS) logic family. HCT may be used as a level converter for
interfacing LS-TTL to High Speed CMOS.

Absolute Maximum Ratings (Note 1)

DC Supply Voltage (Vec) -0.5to +7.0V

DC Input or Output Voltage (Vin, Vour) -0.5 to Ve +0.5V
DC Current Drain, per pin, any output (lour) +25mA

DC Current Drain, per pin, Vcc or GND (lcc) +50mA

Storage Temperature (Tsra) -65°C to +150°C
Power Dissipation (Pp) (NOTE 2) 500mwW

Lead Temperature (T.) (Soldering, 10 seconds) 300°C

NOTE 1: Absolute Maximum Ratings are those values beyond which the
safety of the device cannot be guaranteed.

NOTE 2: Power Dissipation Temperature Derating Plastic “N”’ Package:
-12mW/°C from 65 to 85°C
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Operating Conditions

OPERATING CONDITIONS MIN MAX UNITS
DC Supply Voltage (Vec) 74HCT 45 55 \"
DC input or Output (Vin, Vour) 0 Vee v
Operating Temperature (Ta) -40 +85 °C
Input Rise & Fall Times (t, t;) at 4.5V 0 500 ns

DC Electrical Characteristics

Vee + 5.0V 5V + 10% (Min./Max limits apply across the whole operating temperature range
unless otherwise specified)

SYMBOL PARAMETER CONDITIONS GUAR T EED UNITS

Vi Minimum High Level Vour = 0.1V or Vec-0.1V Vce = 4.5V 2 Vv
Input Voltage lour! < 20uA Vec = 5.5V 2 Vv

Vi Maximum Low Level Vour = 0.1V or V¢e-0.1V Vee = 4.5V 0.8 Vv
Input Voltage lloutr! < 20uA Vee = 5.5V 0.8 \'

Vou Minimum High Level Vin = Vec or GND Vec-0.05 \"
Output Voltage lourl < 20uA

Voo Maximum Low Level Vin = Vec or GND 0.05 \
Output Voltage lout < 20uA

lon Minimum High Level Vin = Vec or GND -4.0 mA
Output Current Vour = Vcc-0.8V

lou Minimum Low Level Vin or GND 4.0 mA
Output Current Vour = 0.4V

Iin Maximum Input Vin = Vec or GND +1.0 uA
Current

lec Maximum Supply Vin = Vec or GND Ta =25°C 2 MA
Current lour = OuA Ta = 85°C 20 oA

Ta=125°C 40 MA

AC Electrical Characteristics

Vee = 5.0V, Ta = 25°C, t, = ts = 6ns, (unless otherwise specified)

SYM- GUARANTEED
BOL PARAMETER CONDITIONS | TYP. LIMIT UNITS
ter | Maximum Propagation | C. = 15pF 18 25 ns
Delay Time
/| Output High to Low/ _
ten | Output Low to High C. = S0pF 2 28 ns
Cw | Input Capacitance 5 10 pF
Cep | Power Dissipation
Capacitance (NOTE 3) (per gate) 40 PF
NOTE 3: Cep determines the no load dynamic power consumption,

Pp = Cep Vec? f + Icc Vee, and the no load dynamic current

consumption. Is = Cpp Ve f + lcc.

Switching Time
Waveforms and
AC Test Circuit

DUT

_ — 40,
Vee=5VT,=25C
VIN: t, =tg= 6ns

Vour
€y = 15pF, 50 pF
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3-TO-8 LINE DECODER

Preliminary
Features Pin Configuration
\ B Wide Power Supply Range 5V+10% For 74HCT . DATA OGTRUTS .
vee Yo Y1 Y2 Y3 Y4 YS Y6
B Typical Propagation Delay 20ns Jie s e Jis 2 | 1o e
B Low Quiescent Current 40uA Maximum | l l ]
B Low Input Current 1uA Maximum
B Fanout of 10 LS-TTL Loads Normal Driving F 7
B HCT Compatible With LS-TTL Outputs No pull up resistor T T
required P F P BT o

A B ¢ T2 GB Gl YT GND

——
SELECT ENABLE OUTPUT

Description

Universal US74HCT High Speed CMOS series utilize Oxide Isolated Silicon Gate CMOS Process to
achieve operating speeds similar to LS-TTL gates with low power consumption of standard CMOS
integrated circuits. All gates have buffered outputs, providing high noise immunity and the ability to
drive 10 LS-TTL loads. HCT components have buffered inputs with discrete inverters that eliminate
the dependence of the switching characteristic on the level of other inputs. All inputs have also static
discharge protection by internal diodes clamped to Vcc and ground. HCT components feature both
LS-TTL input voltage levels, CMOS input compatibility, and are functionally as well as pinout
compatible with the standard TTL (LS) logic family. HCT may be used as a level converter for
interfacing LS-TTL to High Speed CMOS.

Absolute Maximum Ratings (Note 1)

DC Supply Voltage (Vcc) -0.5to +7.0V

DC Input or Output Voltage (Vin, Vour) -0.5to Vec+0.5V
DC Current Drain, per pin, any output (lour) +25mA

DC Current Drain, per pin, Vcc or GND (lcc) +50mA

Storage Temperature (Tsrc) -65°C to +150°C
Power Dissipation (Pp) (NOTE 2) 500mW

Lead Temperature (T.) (Soldering, 10 seconds) 300°C

NOTE 1: Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed.

NOTE 2: Power Dissipation Temperature Derating Plastic “N” Package: -12mW/°C from 65 to 85°C

UNIVERSAL SEMICONDUCTOR INC.

42




€A omos

US74HCT138

Operating Conditions

OPERATING CONDITIONS MIN MAX UNITS
DC Supply Voltage (Vec) 74HCT 45 55 \
DC Input or Output (Vin, Vour) 0 Vee \'
Operating Temperature (Ta) -40 +85 °C
Input Rise & Fall Times (t,, t;) at 4.5V 0 500 ns
DC Electrical Characteristics
Vee +5.0V 5V £ 10% (Min./Max limits apply across the whole operating temperature range
unless otherwise specified)
SYMBOL PARAMETER CONDITIONS GUARBNTEED UNITS
Vin Minimum High Level Vour = 0.1V or Vce-0.1V Vce = 4.5V 2 Vv
Input Voltage [our! < 20uA Vee = 5.5V 2 Vv
Vi Maximum Low Level Vour = 0.1V or V¢c-0.1V Vee = 4.5V 0.8 \
Input Voltage lour! < 20uA Vce =5.5V 0.8 Vv
Von Minimum High Level Vin = Vec or GND Vee-0.05 \"
Output Voltage lour! < 20uA
VoL Maximum Low Level Vin = Vec or GND 0.05 Vv
Output Voltage lour < 20uA
lon Minimum High Level Vin = Vec or GND -4.0 mA
Output Current Vour = Vec-0.8V
lou Minimum Low Level Vin or GND 4.0 mA
Output Current Vour = 0.4V
In Maximum Input Vin = Vec or GND +1.0 HA
Current
lce Maximum Supply Vin = Vec or GND Ta=25°C 4 HA
Current lour = OuA Ta=85°C 40 LA
Ta=125°C 80 HA
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AC Electrical Characteristics

Vee = 5.0V 5V, Ta = 25°C, t, = t; = 6ns, (unless otherwise specified)

SYMBOL PARAMETER CONDITIONS Typ | GUARINTEED | ynits
teHL, teLn Maximum Propagation Delay CL = 15pF 21 35 ns
A, B or C to Output CL = 50pF 25 40 ns
tere, ten Maximum Propagation Delay C. = 15pF 25 40 ns
G1, G2A, G2B to Output C. = 50pF 27 40 ns
Cin Maximum Input Capacitance 5 10 pF
Cep Power Dissipation Capacitance
(NOTE) 20 PF

NOTE: Cep determines the no load dynamic power consumption, Pp = Cpp Vec? f + Icc Vee, and the no load dynamic

current consumption, Is = Vec £ + Icc.

Switching Time Waveforms

tr A
Vin i
0%
10 5 10%
- PHL tPLH
Vout 50%

s5v

ov
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US74HCT138

Logic Diagram

TR T >—

1 Do)
TP
[ Do {H

Truth Table
INPUT OUTPUT
Enable Select
G G2*| C B A YO0 Y1 Y2 Y3 Y4 Y5 Y6 Y7
X H X X X H H H H H H H H
L X X X X H H H H H H H H
H L L L L L H H H H H H H
H L L L H H L H H H H H H
H L L H L H H L H H H H H
H L L H H H H H L H H H H
H L H L L H H H H L H H H
H L H L H H H H H H L H H
H L H H L H H H H H H L H
H L H H H H H H H H H H L

H = High Level, L = Low Level, *G2=G2A + G2B
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DUAL 2 TO 4 LINE DECODER

Preliminary
Features Pin Configuration
B Wide Power Supply Range 5V+10% For 74HCT ENABLE SELEGY ~  DATA OUFURS
vee 02 A2 210 2m Y2 2Y3
W Typical Propagation Delay 20ns lvs s Ja s iz o fo Jo
B Low Quiescent Current 40uA Maximum -
B Low Input Current 1uA Maximum sHior =
B Fanout of 10 LS-TTL Loads Normal Driving -
OUTPUT 1™ oo UFPER
B HCT Compatible With LS-TTL Outputs No pull up resistor il
required
G [ R O (A O
ENABLE A1 B1 1Y0 171 1Y2 1Y3 GND
01 SELECT DATA OUTPUTS

Description

Universal US74HCT High Speed CMOS series utilize Oxide Isolated Silicon Gate CMOS Process to
achieve operating speeds similar to LS-TTL gates with low power consumption of standard CMOS
integrated circuits. All gates have buffered outputs, providing high noise immunity and the ability to
drive 10 LS-TTL loads. HCT components have buffered inputs with discrete inverters that eliminate
the dependence of the switching characteristic on the level of other inputs. All inputs have also static
discharge protection by internal diodes clamped to Vcc and ground. HCT components feature both
LS-TTL input voltage levels, CMOS input compatibility, and are functionally as well as pinout
compatible with the standard TTL (LS) logic family. HCT may be used as a level converter for
interfacing LS-TTL to High Speed CMOS.

Absolute Maximum Ratings (Note 1)

DC Supply Voltage (Vcc) -0.5to +7.0V

DC Input or Output Voltage (Vin, Vour) -0.5 to Vec+0.5V
DC Current Drain, per pin, any output (lour) +25mA

DC Current Drain, per pin, Vec or GND (lec) +50mA

Storage Temperature (Tsra) -65°C to +150°C
Power Dissipation (Pp) (NOTE 2) 500mW

Lead Temperature (T.) (Soldering, 10 seconds) 300°C

NOTE 1: Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed.
NOTE 2: Power Dissipation Temperature Derating Plastic “N” Package: -12mW/°C from 65 to 85°C

UNIVERSAL SEMICONDUCTOR INC.
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Operating Conditions

OPERATING CONDITIONS MIN MAX UNITS
DC Supply Voltage (Vec) 74HCT 45 55 v
DC Input or Output (Vin, Vour) 0 Vee \Y
Operating Temperature (Ta) -40 +85 °C
Input Rise & Fall Times (t,, t;) at 4.5V 0 500 ns

DC Electrical Characteristics

Vee + 5.0V 5V £ 10% (Min./Max limits apply across the whole operating temperature range
unless otherwise specified)

SYMBOL PARAMETER CONDITIONS GUAR T o0 UNITS

Vin Minimum High Level Vour =0.1V or V¢e-0.1V Vece = 4.5V 2 \
Input Voltage lHour! < 20uA Vee = 5.5V 2 \Y

Vi Maximum Low Level Vour = 0.1V or V¢e-0.1V Vee = 4.5V 0.8 \
Input Voltage Hourl < 20uA Vee = 5.5V 0.8 \%

Von Minimum High Level Vin = Vec or GND Vee-0.05 \
Output Voltage [out! < 20uA

VoL Maximum Low Level Vin = Vec or GND 0.05 Vv
Output Voltage Houtl < 20uA

lon Minimum High Level Vin = Veec or GND -4.0 mA
Output Current Vour = Vec-0.8V

lou Minimum Low Level Vin or GND 4.0 mA
Output Current Vour = 0.4V

Iin Maximum Input Vin = Vec or GND +1.0 uA
Current

lec Maximum Supply Vin = Ve or GND Ta =25°C 2 uA
Current lour = OuA Ta-85°C 20 oA

Ta=125°C 40 A

UNIVERSAL SEMICONDUCTOR INC.
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AC Electrical Characteristics

Vee = 5.0V, Ta = 25°C, t, = t; = 6ns, (unless otherwise specified)

SYMBOL PARAMETER CONDITIONS Typ | GUARCNTEED | units

ten, teun Maximum Propagation Delay C. = 15pF 20 ns
A, B To Output C.L = 50pF ns

tere, teun Maximum Propagation Delay CL = 15pF 22 ns
G To Output C. =50pF ns

Cin Maximum Input Capacitance 5 10 pF

Cro Power Dissipation Capacitance 75 pF
(NOTE 3)

NOTE 3:  Cepp determines the no load dynamic power consumption, Pp = Cep Vce? f + Icc Ve, and the no load dynamic

current consumption, Is = Vec f + Icc.

Switching Time Waveforms

t A
A 90% 5V
; 50%
ViN  10g)f 0% \_10% ov
[tPHL (tPLH
| *
VouT 50% 50%
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Logic Diagram

> B
>

Yo

>
o1
> >0 H}—{>°——D°—— %2

Truth Table
INPUTS OUTPUTS
Enable Select
G B A Yo Y1 Y2 Y3
H X X H H H H
L L L L H H H
L L H H L H H
L H L H H L H
L H H H H H L

H = High Level, L = Low Level, X = Don’t Care
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8-CHANNEL DIGITAL MULTTPLEXER

Preliminary
Features Pin Configuration
B Wide Power Supply Range 5V+10% For 74HCT wo w2 % m a m ke
B Typical Propagation Delay 29ns be s he s e i ho s
B Low Quiescent Current 80uA Maximum

B Low Input Current 1A Maximum

B Fanout of 10 LS-TTL Loads Normal Driving ]
1 2 3 A 5 6 8
B HCT Compatible With LS-TTL Outputs No pull up resistor B D2 DM p Y T OF o
required

Description

This high speed DIGITAL MULTIPLEXER is fabricated with Oxide Isolated Silicon Gate CMOS
Process. It possesses the high noise immunity and low power consumption of standard CMOS
integrated circuits, drive 10 LS-TTL loads, and are functionally as well as pinout compatible with
the standard LS-TTL type. HCT has level conversion which features LS-TTL input voltage level
compatibility.

This multiplexer selects one of the 8 data sources, depending on the addresgresented on the A0, Al,
and A2 inputs. It features both true (Y) and complement (Y) outputs. The OE input must be at a low
logic level to enable this multiplexer. A high logic level at the OE forces the Y output high and the Y
output low.

Absolute Maximum Ratings (Note 1)

DC Supply Voltage (Vcc) -0.5 to +7.0V

DC Input or Output Voltage (Vin, Vour) -0.5 to Vec+0.5V
DC Current Drain, per pin, any output (lour) +25mA

DC Current Drain, per pin, Vcc or GND (lec) +50mA

Storage Temperature (Tsra) -65°C to +150°C
Power Dissipation (Pp) (NOTE 2) 500mwW

Lead Temperature (T.) (Soldering, 10 seconds) 300°C

NOTE 1:

Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed.

NOTE 2: Power Dissipation Temperature Derating Plastic “N” Package: -12mW/°C from 65 to 85°C

UNIVERSAL SEMICONDUCTOR INC.
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Operating Conditions

OPERATING CONDITIONS MIN MAX UNITS
DC Supply Voltage (Vcc) 74HCT 45 5.5 \Y
DC Input or Output (Vin, Vour) 0 Vee \Y)
Operating Temperature (Ta) -40 +85 °C
Input Rise & Fall Times (t,, tr) at 4.5V 0 500 ns
DC Electrical Characteristics
Vee +5.0V 5V £ 10% (Min./Max limits apply across the whole operating temperature range
unless otherwise specified)
SYMBOL PARAMETER CONDITIONS GO0 UNITS
Vin Minimum High Level Vour = 0.1V or V¢c-0.1V Vee = 4.5V 2 Vv
Input Voltage llout! < 20uA Ve = 5.5V 2 v
Vi Maximum Low Level Vour=0.1V or Vcc-0.1V Ve = 4.5V 0.8 \Y
Input Voltage Houtl < 20uA Vee = 5.5V 0.8 \
Vor Minimum High Level Vin = Vec or GND Vec-0.05 Vv
Output Voltage [out! < 20uA
VoL Maximum Low Level Vin = Ve or GND 0.05 \
Output Voltage lour! < 20uA
lon Minimum High Level Vin = Vec or GND -4.0 mA
Output Current Vour = Vec-0.8V
lo Minimum Low Level Vin or GND 4.0 mA
Output Current Vour = 0.4V
Iin Maximum Input Vin = Vec or GND +1.0 A
Current
lec Maximum Supply Vin = Vec or GND Ta=25°C 8.0 LA
Current _ _gco
lour = OpA Ta=85°C 80.0 HA
Ta=125°C 160.0 LA

UNIVERSAL SEMICONDUCTOR INC.
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AC Electrical Characteristics
Vee = 5.0V, Ta = 25°C, t, = t¢ = 6ns, (unless otherwise specified)

SYMBOL PARAMETER CONDITIONS Typ | GUARTNTEED | uwir

tere, trin Maximum Propagation Delay C.L = 15pF 29 47 ns

AO, A1,A2to Y C. = 50pF 31 50 ns
tenL, teLm Maximum Propagation Delay CL = 15pF 30 39 ns

A0, A1,A2,t0 Y C. = 50pF 32 41 ns
tenw, teLn Maximum Propagation Delay CL = 15pF 19 25 ns

OEtoY Cv = 50pF 21 28 ns
tenL, teLn Maximum Propagation Delay CL=15pF 18 23 ns

OEtoY C.L = 50pF 20 25 ns
teHe, teLn Maximum Propagation Delay CL=15pF 24 35 ns

D0-D7 to Y C. = 50pF 26 39 ns
tenL, teLn Maximum Propagation Delay C.L = 15pF 26 35 ns

D0-D7to Y C. = 50pF 29 37 ns
Cin Maximum Input Capacitance 5 10 pF
Cro Power Dissipation Capacitance

(NOTE) 110 pF

NOTE: Cero determines the no load dynamic power consumption, Pp = Cep Vcc? f + Icc Vee, and the no load dynamic
current consumption, Is = Cep Ve f + Icc.
Switching Time Waveforms and AC Test Circuit
s Y
DATA INPUT, w’:”‘ oty sov
DA;: %EiLECY 10% 10% T
Al Voo Y —roOUTP\JT(V)
Ot
OUTPUT (¥) 50% 50% R —— CL
[t z O v —-I—o. oUTPUT ()
—— GND CL
OUTRUT (¥) 50% 50% T ;
[ e
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Logic Diagram

Truth Table
INPUTS OUTPUTS

SELECT — B
A2 Al A0 OE Y Y
X X X H L H
L L L L DO 50
L L H L D1 o1
L H L L D2 52
L H H L D3 03
H L L L D4 D4
H L H L D5 b5
H H L L D6 D6
H H H L D7 o7

H = High Level, L = Low Level, X = Don’t Care
Do, D1,..... D7 = The Level of the Respective D Input

UNIVERSAL SEMICONDUCTOR INC.
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DUAL 4-INPUT MULTIPLEXER

Preliminary
Features Pin Configuration
B Wide Power Supply Range 5V+10% For 74HCT SELECT  DATA INPUTS o/
vee 20E A0 2C3 2c2 2c1 20 2y
B Typical Propagation Delay 27ns e s e |13 [z i1 Jo s

B Low Quiescent Current 80uA Maximum

B Low Input Current 1A Maximum YLI A1 1 40 Fo ,
B Fanout of 10 LS-TTL Loads Normal Driving QIT:A_A{ | xol :

B HCT Compatible With LS-TTL Outputs No pull up resistor
required

I‘ 2 3 4 5 1 T
108 A1 €3 1C2  1C1 1C0 1Y GND

SELECT DATA INPUTS o/p

Description

This 4-to-1 line multiplexer is fabricated with Oxide Isolated Silicon Gate CMOS Process. It has the high
noiseimmunity and low power consumption of standard CMOS integrated circuits. This deviceis fully
buffered, allowing it to drive 10 LS-TTL loads, and is functionally as well as pinout compatible with
the standard LS-TTL type. HCT has level conversion which features LS-TTL input voltage level
compatibility.

Information on the data inputs of each multiplexer is selected by the A0 and Al inputs, and is presented
on the Y ouputs. Each multiplexer possesses a OE inputs which enables it when taken to a low logic
level. When a high logic level is applied to a strobe input, the output of its associated multiplexer is
taken low.

Absolute Maximum Ratings (Note 1)

DC Supply Voltage (Vec) -0.5 to +7.0V

DC Input or Output Voltage (Vin, Vour) -0.5 to Vec+0.5V
DC Current Drain, per pin, any output (lour) +25mA

DC Current Drain, per pin, Vee or GND (lec) +50mA

Storage Temperature (Tsre) -65°C to +150°C
Power Dissipation (Pp) (NOTE 2) 500mwW

Lead Temperature (T.) (Soldering, 10 seconds) 300°C

NOTE 1: Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed.
NOTE 2: Power Dissipation Temperature Derating Plastic “N” Package: -12mW/°C from 65 to 85°C

UNIVERSAL SEMICONDUCTOR INC.
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Operating Conditions

OPERATING CONDITIONS MIN MAX UNITS
DC Supply Voltage (Vec) 74HCT 45 5.5 \
DC Input or Output (Vin, Vour) 0 Vee \
Operating Temperature (Ta) -40 +85 °C
Input Rise & Fall Times (t, t;) at 4.5V 0 500 ns
DC Electrical Characteristics
Vee + 5.0V 5V £ 10% (Min./Max limits apply across the whole operating temperature range
unless otherwise specified)
SYMBOL PARAMETER CONDITIONS GUARANTEED UNITS
Vin Minimum High Level Vour = 0.1V or V¢c-0.1V Vee = 4.5V 2 Vv
Input Voltage lHour! < 20uA Voc = 5.5V 2 v
Vio Maximum Low Level Vour = 0.1V or V¢c-0.1V Vee = 4.5V 0.8 \
Input Voltage lour! < 20uA Ve = 5.5V 0.8 \Y
Von Minimum High Level Vin = Veec or GND Vec-0.05 \Y
Output Voltage lout! < 20uA
Vo Maximum Low Level Vin = Ve or GND 0.05 \
Output Voltage loutl < 20uA
lon Minimum High Level Vin = Vec or GND -4.0 mA
Output Current Vour = Vec-0.8V
lou Minimum Low Level Vin or GND 4.0 mA
Output Current Vour = 0.4V
Iin Maximum Input Vin =Vec or GND +1.0 A
Current
lcc Maximum Supply Vin = Vec or GND Ta=25°C 8.0 uA
Current _ _gco
lour = OuA Ta=85°C 80.0 MA
Ta=125°C 160.0 UA
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AC Electrical Characteristics
Vec + 5.0V, Ta = 25°C, t, =t; = 6ns, (unless otherwise specified)

SYMBOL PARAMETER CONDITIONS Typ | GUARSNTEED | ynir

teHL, trLn Maximum Propagation Delay CL=15pF 26 33 ns

Select AOor Al1to Y C. = 50pF 29 35 ns
tenL, teLn Maximum Propagation Delay CL=15pF 19 24 ns

OEtoY C. = 50pF 21 27 ns
teHL, teLH Maximum Propagation Delay C. = 15pF 20 25 ns

Any Datato Y CL = 15pF 22 28 ns
Cin Maximum Input Capacitance 5 10 pF
Crp ?’S(\SV?E I)Z)issnpauon Capacitance (per package) 20 oF

NOTE: Cero determines the no load dynamic power consumption, Pp = Cep Vee? f + Icc Ve, and the no load dynamic

current consumption. Is = Cpp Ve f + Icc.

Switching Time Waveforms and AC Test Circuit

T
ﬂ‘:ﬂ M?i E Voo
DAV
OR %EC so% % 10% Ol
.
tun |
{18 INPUT : HC153 TDUTPUT 44
1 G
%
OUTRUT (F) 50% 50 oo T
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Logic Diagram

Ao

Co

C1

Ca

C3

—D@———-Ao

L

|

._%‘

‘ Aq
) 1
] 1
4 1

| g

X
X
A

>
o

[ L D]

S

OF {>& ]I>c
Truth Table
SELECT
INPUTS DATA INPUTS STROBE OUTPUT
A0 Al co c1 c2 c3 OE Y
X X X X X X H L
L L L X X X L L
L L H X X X L H
H L X L X X L L
H L X H X X L H
L H X X L X L L
L H X X H X L H
H H X X X L L L
H H X X X H L H
H = High Level, L =Low Level, X = Don’t Care
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QUAD 2-INPUT MULTIPLEXER

Preliminary
Features Pin Configuration
B Wide Power Supply Range 5V+10% For 74HCT INPUTS  oorpgr TVPUTS oppgy
B Typical Propagation Delay 18ns Data to Output VTTG Tfs M1 . 4315 4v2 "” nm Ts
B Low Quiescent Current 80uA Maximum
B Low Input Current 1uA Maximum UST4ECT157
M Fanout of 10 LS-TTL Loads Normal Driving
B HCT Compatible With LS-TTL Outputs No pull up resistor
required 12 P 1« |5 16 [7 J®
SELECT 1A 1B 17 2 2B 2Y GED
. ) ~ OUTPUT  “—— OUTPUT
Description . XS TeroTS
INPUTS INPUTS
These high speed QUAD 2-to-1 LINE DATA SELECTOR/MULTTPLEXER w ® u o % w;“
utilize Oxide Isolated Silicon Gate CMOS Process to achieve operating e lis le s Dz i le b

speeds similar to LS-TTL gates with low power consumption of standard
CMOS integrated circuits. All gates have buffered outputs, providing high
noise immunity and the ability to drive 10 LS-TTL loads. All inputs are
buffered and have static discharge protection by internal diodes clamped US74HCT158
to Vcc and ground. These devices are functionally as well as pinout

[*) [
compatible with the standard 74LS logic family, and feature LS-TTL
input voltage levels. B P T P e
These devices each consist of four 2-input digital multiplexer with SEECT W 13 T 2 28 F  om
common select and Output Enable inputs. On the US74HCT157, when the —— ovrrer "™ oureur
OE input is at logical ‘0’ the four outputs assume the values as selected TFTS TeaTS

from the inputs. When the OE is at a logical ‘1’ outputs assume logical ‘0’.

The US7T4HCT158 operates in the same manner, except that its ouput are inverted. Select decoding is done
internally resulting in a single select only. If enabled, the select input determines whether the A or B inputs get
routed to their corresponding Y outputs.

Absolute Maximum Ratings (Note 1)

DC Supply Voltage (Vcc) -0.5to +7.0V

DC Input or Output Voltage (Vin, Vour) -0.5to Ve +0.5V
DC Current Drain, per pin, any output (lour) +25mA

DC Current Drain, per pin, Vcc or GND (lec) +50mA

Storage Temperature (Tsre) -65°C to +150°C
Power Dissipation (Pp) (NOTE 2) 500mwW

Lead Temperature (T.) (Soldering, 10 seconds) 300°C

NOTE 1: Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed.
NOTE 2: Power Dissipation Temperature Derating Plastic “N” Package: -12mW/°C from 65 to 85°C
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Operating Conditions

OPERATING CONDITIONS MIN MAX UNITS
DC Supply Voltage (Vcc) 74HCT 4.5 55 Y
DC Input or Output (Vin, Vour) 0 Vee Y
Operating Temperature (Ta) -40 +85 °C
Input Rise & Fall Times (t,, t;) at 4.5V 0 500 ns

DC Electrical Characteristics

Ve + 5.0V 5V £ 10% (Min./Max limits apply across the whole operating temperature range
unless otherwise specified)

SYMBOL PARAMETER CONDITIONS GUAR =0 UNITS
Vi1 Minimum High Level Vour = 0.1V or V¢e-0.1V Vec = 4.5V 2 \Y
Input Voltage [our! < 20uA Vee = 5.5V 2 Vv
Vi Maximum Low Level Vour = 0.1V or Vcc-0.1V Vec = 4.5V 0.8 \
Input Voltage lour! < 20uA Vee = 5.5V 0.8 \Y
Von Minimum High Level Vin = Vec or GND Vec-0.05 \
Output Voltage Houtl < 20uA
Vo Maximum Low Level Vin = Vec or GND 0.05 \"
Output Voltage lour < 20uA
lown Minimum High Level Vin = Vec or GND -4.0 mA
Output Current Vour = Vec-0.8V
lou Minimum Low Level Vin or GND 4.0 mA
Output Current Vour = 0.4V
Iin Maximum Input Vin = Vec or GND +1.0 UA
Current
lcc Maximum Supply Vin = Ve or GND Ta =25°C 8.0 A
Current A _ gro
lout = OpA Ta=85°C 80.0 HA
Ta=125°C 160.0 MA
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AC Electrical Characteristics
Vec = 5.0V, Ta = 25°C, t, = t; = 6ns, (unless otherwise specified)

SYMBOL PARAMETER CONDITIONS Typ | GUARSNTEED | ynits
teuL, teun Maximum Propagation Delay C.=15pF 16 24 ns
Data to Output Cv = 50pF 18 28 ns
teHL, trLn Maximum Propagation Delay CL = 15pF 16 24 ns
Select to Output Cv = 50pF 18 28 ns
teni, teun Maximum Propagation Delay C. = 15pF 14 20 ns
OE to Output CL =50pF 16 25 ns
Cin Maximum Input Capacitance 5 10 pF
Ceo Power Dissipation Capacitance .
(NOTE) (per multiplexer) 35 pF
NOTE: Cro determines the no load dynamic power consumption, Pp = Cpp Vec? f + Icc Ve, and the no load dynamic

current consumption, Is = Cpp Ve f + Icc.

Switching Time Waveforms and AC Test Circuit

Vee
A o—ro

2 T IHCTIS7 b0 ¥

SELECT o——]
3 Le
0F o— 1

GND
<
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Logic Diagram
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US74HCT158 has the same circuit as HCT157 except that the outputs are inverted.

Truth Table
INPUT OUTPUT

OE SELECT A B 157 158
H X X X L H
L L L X L H
L L H X H L
L H X L L H
L H X H H L

H = High Level, L = Low Level, X =Don’t Care
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QUAD 2-INPUT EXCLUSIVE NOR GATE

Preliminary
Features
B Wide Power Supply Range
B Typical Propagation Delay 12ns
B Low Quiescent Current 20uA Maximum
B Low Input Current 1A Maximum
B Fanout of 10 LS-TTL Loads Normal Driving
B HCT Compatible With LS-TTL Outputs No pull up resistor
required
Description

Universal US74HCT High Speed CMOS series utilize Oxide
Isolated Silicon Gate CMOS Process to achieve operating speeds
similar to LS-TTL gates with low power consumption of standard
CMOS integrated circuits. All gates have buffered outputs, pro-
viding high noise immunity and the ability to drive 10 LS-TTL
loads. HCT components have buffered inputs with discrete inverters
that eliminate the dependence of the switching characteristic on
the level of other inputs. All inputs have also static discharge

vce

bs

B4

A4 04 03

h} 12 11 110

Pin Configuration
5V+10% For 74HCT and Truth Table

B3 A3

b e

(olad

<]

a

A1

B1

B 4 5

(¢} 02 A2

le I
B2  GND

INPUTS OUTPUT

A B Y
L L H
L H L
H L L
H H H

Y=A+B=AB+AB

protection by internal diodes clamped to Vec and ground. HCT features both LS-TTL input voltage
levels, CMOS input compatibility, and are functionally as well as pinout compatible with the standard
TTL (LS) logic family. HCT may be used as a level converter for interfacing LS-TTL to High Speed

CMOS.

Absolute Maximum Ratings (Note 1)

DC Supply Voltage (Vcc) -0.5 to +7.0V

DC Input or Output Voltage (Vin, Vour) -0.5 to Vec+0.5V
DC Current Drain, per pin, any output (lour) +25mA

DC Current Drain, per pin, Vec or GND (lcc) +50mA

Storage Temperature (Tsta) -65°C to +150°C
Power Dissipation (Pp) (NOTE 2) 500mW

Lead Temperature (T.) (Soldering, 10 seconds) 300°C

NOTE 1: Absolute Maximum Ratings are those values beyond which the
safety of the device cannot be guaranteed.

NOTE 2: Power Dissipation Temperature Derating Plastic “N” Package:
-12mW/°C from 65 to 85°C
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Operating Conditions

OPERATING CONDITIONS MIN MAX UNITS
DC Supply Voltage (Vec) 74HCT 45 5.5 v
DC Input or Output (Vin, Vour) 0 Vee \"
Operating Temperature (Ta) -40 +85 °C
Input Rise & Fall Times (t, t;) at 4.5V 0 500 ns

DC Electrical Characteristics

Ve + 5.0V 5V + 10% (Min./Max limits apply across the whole operating temperature range
unless otherwise specified)

Po = Cep Vee? f + Icc Ve, and the no load dynamic current

- - O,
Ve =5V T, =25°C

SYMBOL PARAMETER CONDITIONS GUART UNITS
Vin Minimum High Level Vour = 0.1V or V¢c-0.1V Ve = 4.5V 2 \
Input Voltage Hour! < 20uA Vee = 5.5V 2 %
Vi Maximum Low Level Vour = 0.1V or Vec-0.1V Ve = 4.5V 0.8 \'
Input Voltage lout! < 20uA Vee =5.5V 0.8 \"
Vou Minimum High Level Vin = Vec or GND Vee-0.05 \
Output Voltage Hour! < 20uA
VoL Maximum Low Level Vin = Vec or GND 0.05 v
Output Voltage lourl < 20uA
lon Minimum High Level Vin = Ve or GND -4.0 mA
Output Current Vour = Vec-0.8V
lou Minimum Low Level Vin or GND 40 mA
Output Current Vour = 0.4V
N Maximum Input Vin = Vec or GND +1.0 MA
Current
lec Maximum Supply Vin = Vec or GND Ta =25°C 2 HA
Current _ _gso
lout = OuA Ta=85°C 20 uA
Ta=125°C 40 HA
AC Electrical Characteristics Switching Time
Ve = 5.0V, Ta = 25°C, t, = t; = 6ns, (unless otherwise specified) Wavefornl.s an.d
p—y GUARANTEED AC Test Circuit
BOL PARAMETER CONDITIONS | TYP. LIMIT UNITS
tene | Maximum Propagation | C. = 15pF 12 20 ns
Delay Time
/| Output High to Low/ _
ten | Output Low to High C. = 50pF % 23 ns
Cw | Input Capacitance 5 10 pF
Cro | Power Dissipation
Capacitance (NOTE 3) | (Pergate) 20 pF v—] oUr Vour
NOTE 3: Cerp determines the no load dynamic power consumption, II Cy. = 15pF, 50 pF

consumption. Is =

Crp Vee f + lce.

ViN: t, = tg=6ns
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DUAL 4-INPUT NOR GATE

Preliminary
Features Pin Configuration
B Wide Power Supply Range 5V+10% For 74HCT "°I° "} e BI: e "'2 "I:
14 2 1 i 9
B Typical Propagation Delay 10ns
W Low Quiescent Current 20pA Maximum Ty
B Low Input Current 14A Maximum
B Fanout of 10 LS-TTL Loads Normal Driving
B HCT Compatible With LS-TTL Outputs No pull up resistor i Alz ,,‘1’ c',‘ nl,s ..l: c!,;
required
Description

Universal US74HCT4002 Nor Gates Utilize Oxide Isolated Silicon Gate CMOS Process to achieve
operating speeds similar to LS-TTL gates with low power consumption of standard CMOS
integrated circuits. All gates have the ability to drive 10 LS-TTL loads, as well as buffered inputs
with discrete inverters that eliminate the dependence of the switching characteristic on the level of
other inputs. All inputs have also static discharge protection by internal diodes clamped to Vcc and
ground. HCT components feature both LS-T'TL input voltage level and CMOS input compatibility,
and are functionally as well as pinout compatible with the stapdard TTL (LS) logic family. HCT
may be used as a level converter for interfacing LS-TTL to High Speed CMOS.

Absolute Maximum Ratings (Note 1)

DC Supply Voltage (Vce) -0.5 to +7.0V

DC Input or Output Voltage (Vin, Vour) -0.5 to Vec+0.5V
DC Current Drain, per pin, any output (lour) +25mA

DC Current Drain, per pin, Vcc or GND (lec) +50mA

Storage Temperature (Tsre) -65°C to +150°C
Power Dissipation (Pp) (NOTE 2) 500mW

Lead Temperature (T.) (Soldering, 10 seconds) 300°C

NOTE 1: Absolute Maximum Ratings are those values beyond which the
safety of the device cannot be guaranteed.

NOTE 2: Power Dissipation Temperature Derating Plastic “N” Package:
-12mW/°C from 65 to 85°C

UNIVERSAL SEMICONDUCTOR INC.
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US74HCT4002

Operating Conditions

OPERATING CONDITIONS MIN MAX UNITS
DC Supply Voltage (Vcc) 74HCT 45 55 \"
DC Input or Output (Vin, Vour) 0 Vee Vv
Operating Temperature (Ta) -40 +85 °C
Input Rise & Fall Times (t, t;) at 4.5V 0 500 ns

DC Electrical Characteristics

Vec + 5.0V 5V + 10% (Min./Max limits apply across the whole operating temperature range
unless otherwise specified)

SYMBOL PARAMETER CONDITIONS GUAEI?"#- EED UNITS

Vi Minimum High Level Vour = 0.1V or Vec-0.1V Ve = 4.5V 2 \'
Input Voltage lour! < 20uA Vee = 5.5V 2 Vv

Vi Maximum Low Level Vour = 0.1V or Vcc-0.1V Vee = 4.5V 0.8 \
Input Voltage llour! < 20uA Vee = 5.5V 0.8 v

Vor Minimum High Level Vin = Vee or GND Vcc-0.05 \'
Output Voltage llour! < 20uA

Voo Maximum Low Level Vin = Vec or GND 0.05 \'
Output Voltage lout < 20uA

lon Minimum High Level Vin = Vec or GND -4.0 mA
Output Current Vour = Vec-0.8V

lov Minimum Low Level Vin or GND 4.0 mA
Output Current Vour = 0.4V

Iin Maximum Input Vin = Vec or GND +1.0 HA
Current

lec Maximum Supply Vin = Vec or GND Ta=25°C 2 MA
Current lour = OuA Ta-85°C 20 A

Ta=125°C 40 LA

AC Electrical Characteristics

Switching Time

Waveforms and

Vee =5.0V, Ta = 25°C, t, = t; = 6ns, (unless otherwise specified)

SYM- PARAMETER CONDITIONS | Typ, | GUARANTEED AC Test Circuit
BOL ) LIMIT UNITS
tew | Maximum Propagation | C. = 15pF 14 20 ns
Delay Time
/| Output High to Low/ _
te | Output Low to High C. = 50pF 16 2 ns
Cw | Input Capacitance 5 10 pF
Ceo | Power Dissipation
| te) 25 pF
Capacitance (NOTE 3) | (Perga
vN—1 DUT Vour
NOTE 3: Cep determines the no load dynamic power consumption, Voo 2 SV T o 28 €y = 15pF, 50 pF
Po = Cep Vee? £ + Icc Vec, and the no load dynamic current cc= VT =25C I

VIN: t, = tg = 6ns —

UNIVERSAL SEMICONDUCTOR INC.

consumption. Is = Cep Ve f + lcc.
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