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US74HCT LOGIC PRODUCTS ~0770S 

Product Availability 

DEVICE AVAILABILITY DEVICE AVAILABILITY 
US74HCTOO NOW US74HCT158 NOW 
US74HCT02 NOW US74HCT161 OCT 
US74HCT03 NOW US74HCT163 JAN 
US74HCT04 NOW US74HCT164 OCT 
US74HCT05 NOW US74HCT173 JAN 
US74HCT08 NOW US74HCT174 OCT 
US74HCTI0 NOW US74HCT175 OCT 
US74HCTll 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 NOW US74HCT245 OCT 
US74HCT51 NOW US74HCT251 JAN 
US74HCT58 JAN US74HCT257 NOW 
US74HCT73 NOW US74HCT258 NOW 
US74HCT74 NOW US74HCT266 NOW 
US74HCT75 NOW US74HCT273 OCT 
US74HCT76 NOW US74HCT299 OCT 
US74HCT86 NOW US74HCT365 JAN 
US74HCTI07 NOW US74HCT373 OCT 
US74HCTI09 JAN US74HCT374 OCT 
US74HCTl12 JAN US74HCT375 NOW 
US74HCT123 OCT US74HCT377 OCT 
US74HCTl25 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 NOW 
US74HCT153 NOW US74HCT4075 NOW 
US74HCT157 NOW US74HCT4078 NOW 
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US74HCTOO ~OllOS 
QUAD 2-INPUT NAND GATE 

Preliminary 

Features Pin Configuration 
• Wide Power Supply Range 5V±10O/O For 74HCT Vee'" 04 13 

11 
• Typical Propagation Delay IOns 

• Low Quiescent Current 20JJA Maximum 

• Low Input Current lJJA Maximum 

• Fanout of 10 LS-TTL Loads 

• 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, 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 cc 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 (Vee) 
DC Input or Output Voltage (VIN' VOUT) 
DC Current Drain, per pin, any output (lOUT) 
DC Current Drain, per pin, Vee or GND (lee) 
Storage Temperature (TsTG) 
Power DiSSipation (Po) (NOTE 2) 
Lead Temperature (T Ll (Soldering, 10 seconds) 

-O.S to +7.0V 
-O.S to Vee+O.SV 
±2SmA 
±SOmA 
-6SoC to +1S0°C 
SOOmW 
300°C 

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

NOTE 2: Power Dissipation 'Thmperature Derating Plastic "N" Package: 
·12mW/oC from 65 to 85°C 

UNIVERSAL SEMICONDUCTOR INC. 

2 

Logic Diagram 

A 

B ~o 



~cmos US74HCTOO 

Operating Conditions 
OPERATING CONDITIONS MIN MAX UNITS 

DC Supply Voltage (Vee) 74HCT 4.5 5.5 V 

DC Input or Output (VIN, VOUT) 0 Vee V 

Operating Temperature (TA) -40 +85 °C 

Input Rise & Fall Times (t" t,) at 4.5V 0 500 ns 

DC Electrical Characteristics 
V cc + 5.0V 5V ± 10% (Min.lMax limits apply across the whole operating temperature range 

unless otherwise specified) 

SYMBOL PARAMETER CONDITIONS 

VIH Minimum High Level VOUT = 0.1V or Vee-O.1V Vee = 4.5V 

Input Voltage Ii0UTI :::; 20p.A Vee = 5.5V 

VIL Maximum Low Level VOUT = 0.1V or Vcc-0.1V Vee =4.5V 

Input Voltage Ii0UTI :::; 20p.A Vee = 5.5V 

VOH Minimum High Level VIN = Vee or GND 
Output Voltage Ii0UTI :::; 20p.A 

VOL Maximum Low Level VIN = Vee or GND 
Output Voltage Ii0UTI :::; 20p.A 

10H Minimum High Level VIN = Vee or GND 
Output Current VOUT = Vee-0.8V 

10L Minimum Low Level VIN orGND 
Output Current VOUT= O.4V 

I'N Maximum Input VIN = Vee or GND 
Current 

lee Maximum Supply VIN = Vee or GND TA=25°C 
Current 

lOUT = Op.A TA = 85°C 

TA = 125°C 

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

SYM-
BOl 

tPHL 

/ 
tPLH 

CIN 

Cpo 

NOTE 3: 

GUARANTEED PARAMETER CONDITIONS TYP. 
liMIT UNITS 

Maximum Propagation CL =15pF 10 15 
Delay Time 
Output High to low/ 

CL = 50pF 13 18 Output low to High 

Input Capacitance 5 10 

Power Dissipation 
(per gate) 25 Capacitance (NOTE 3) 

CPO determines the no load dynamic power consumption, 
Po = Cpo Vcc2 f + Icc Vee, and the no load dynamic current 
consumption. Is = Cpo Vee f + Icc. 

ns 

ns 

pF 

pF 

GUARANTEED 
UNITS 

LIMIT 

2 V 

2 V 

0.8 V 

0.8 V 

Vee-0.05 V 

0.05 V 

-4.0 mA 

4.0 mA 

±1.0 p.A 

2 p.A 

20 p.A 

40 p.A 

Switching Time 
Waveforms and 
AC Thst Circuit 

90% Vee 

INPUT 10% 50% 10% GND 

_~PHL tPLH" 

OUTPUT 
SO% SO% 

vlN-1 DUTI I---I ..... --VOUT 

I CL = ISpF, so pF 
VCC=SVTA =2SOC 

VIN: I, = If = 60S 

UNIVERSAL SEMICONDUCTOR INC. 
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US74HCT02 ~OllOS 
QUAD 2-INPUT NOR GATE 

Preliminary 

Features Pin Configuration 
• Wide Power Supply Range 5V±100/0 For 74HCT vee 04 84 A4 03 83 A3 

• Typical Propagation Delay IOns 14 13 12 8 

• Low Quiescent Current 20pA Maximum 

• Low Input Current IpAMaximum 

• Fanout of 10 LS-TTL Loads 

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

1 2 3 4 5 6 7 

01 A1 B1 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 V cc 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 (Vee) 
DC Input or Output Voltage (VIN, VOUT) 
DC Current Drain, per pin, any output (lOUT) 
DC Current Drain, per pin, Vee or GND (lee) 
Storage Temperatu re (T STG) 

Power Dissipation (Po) (NOTE 2) 
Lead Temperature (TL) (Soldering, 10 seconds) 

-0.5 to +7.0V 
-0.5 to Vee+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/oC from 65 to 85°C 

UNIVERSAL SEMICONDUCTOR INC. 
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~cmos US74HCT02 

Operating Conditions 
OPERATING CONDITIONS MIN MAX UNITS 

DC Supply Voltage (Vee) 74HCT 4.5 5.5 V 

DC Input or Output (V,N. VOUT) 0 Vee V 

Operating Temperature (TA) -40 +85 °C 

Input Rise & Fall Times (tr• tl) at 4.5V 0 500 ns 

DC Electrical Characteristics 
V cc + 5.0V 5V ± 10% (Min.lMax limits apply across the whole operating temperature range 

unless otherwise specified) 

SYMBOL PARAMETER CONDITIONS 

V,H Minimum High Level VOUT = 0.1V or Vee-O.W Vee =4.5V 

Input Voltage Ii0UTI :::; 20/JA Vee = 5.5V 

V'c Maximum Low Level VOUT = 0.1V or Vee-0.1V Vee = 4.5V 

Input Voltage Ii0uTI :::; 20/JA Vee = 5.5V 

VOH Minimum High Level V,N = Vee or GND 
Output Voltage Ii0UTI :::; 20/JA 

Voc Maximum Low Level V ,N = Vee or GND 
Output Voltage Ii0uTI :::; 20/JA 

10H Minimum High Level V,N = Vee or GND 
Output Current VOUT = Vee-0.8V 

loc Minimum Low Level V,N orGND 
Output Current VOUT = O.4V 

hN Maximum Input V ,N = Vee or GND 
Current 

Icc Maximum Supply V,N = Vee or GND TA = 25°C 
Current 

lOUT = O/JA TA =85°C 

TA = 125°C 

AC Electrical Characteristics 
V cc = 5.0V, TA = 25°C, t, = tf = 6ns, (unless otherwise specified) 

SYM-
BOL 

tpHL 

/ 
tPLH 

C'N 
Cpo 

NOTE 3: 

GUARANTEED PARAMETER CONDITIONS TYP. 
LIMIT UNITS 

Maximum Propagation CL = 15pF 10 15 
Delay Time 
Output High to Low/ 

CL= 50pF 13 18 Output Low to High 

Input Capacitance 5 10 

Power Dissipation (per gate) 25 Capacitance (NOTE 3) 

CPO determines the no load dynamic power consumption, 
Po = Cpo V cc2 f + Icc Vee, and the no load dynamic current 
consumption. Is = Cpo Vee f + Icc. 

ns 

ns 

pF 

pF 

GUARANTEED UNITS LIMIT 

2 V 

2 V 

0.8 V 

0.8 V 

Vee-0.05 V 

0.05 V 

-4.0 mA 

4.0 mA 

±1.0 /JA 

2 /JA 

20 /JA 

40 /JA 

Switching Time 
Waveforms and 
AC 'lest Circuit 

90% Vee 

INPUT 10% 50% 10% GND 

_~PHL tPLH 

OUTPUT 
50% 5O')f 

Ym-1 DUT I~-I---YOUT I CL = ISpF, so pF 
VCC=SYTA =2SoC 

YIN: I, = If = 60S 

UNIVERSAL SEMICONDUCTOR INC. 
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US74HCT04 ~D7l05 
HEX INVERTER (TRIPLE BUFFERED) 

Preliminary 

Features Pin Configuration 
• Wide Power Supply Range 5V±10% For 74HCT vee A6 06 AS 05 A4 04 

• Typical Propagation Delay IOns 11 10 9 8 

• Low Quiescent Current 20pA Maximum 

• Low Input Current lpAMaximum 

• Fanout of 10 LS-TTL Loads 

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

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 ofthe switching characteristic on the level of other inputs. All inputs have also static 
discharge protection by internal diodes clamped to Vee 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) 
Dp Supply Voltage (Vee) 
DC Input or Output Voltage (VIN, Vour) 
DC Current Drain, per pin, any output (lOUT) 
DC Current Drain, per pin, Vee or GND (lee) 
Storage Temperature (T STG) 

Power DiSSipation (Po) (NOTE 2) 
Lead Temperatura (TL) (Soldering, 10 seconds) 

-O.S to +7.0V 
-o.S to Vee+O.SV 
±2SmA 
±SOmA 
-65°C to +1S0°C 
SOOmW 
300°C 

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

• NOTE 2: Power Dissipation 'Thmperature Derating Plastic "N" Package: 
-12mW/oC from 65 to 85°C 

UNIVERSAL SEMICONDUCTOR INC. 
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_07105 US 74HCT04 

Operating Conditions 
OPERATING CONDITIONS MIN MAX UNITS 

DC Supply Voltage (Vee) 74HCT 4.5 5.5 V 

DC Input or Output (V,N• VOUT) 0 Vee V 

Operating Temperature (TA) -40 +85 °C 

Input Rise & Fall Times (tr. t,) at 4.5V 0 500 ns 

DC Electrical Characteristics 
V cc + 5.0V 5V ± 10% (Min.lMax limits apply across the whole operating temperature range 

unless otherwise specified) 

SYMBOL PARAMETER CONDITIONS 

V,H Minimum High Level VOUT = 0.1Vor Vee-0.1V Vee =4.5V 

Input Voltage Ii0UTI :5 20pA Vee = 5.5V 

V,L Maximum Low Level VOUT = 0.1V or Vcc-O.1V Vee =4.5V 

Input Voltage Ii0UTI :5 20pA Vee = 5.5V 

VOH Minimum High Level V,N = Vee or GND 
Output Voltage Ii0UTI :5 20pA 

VOL Maximum Low Level V,N = Vee or GND 
Output Voltage Ii0UTI :5 20pA 

10H Minimum High Level V,N = Vee or GND 
Output Current VOUT = Vee-0.8V 

10L Minimum Low Level V,N orGND 
Output Current VOUT = O.4V 

liN Maximum Input V,N = Vee or GND 
Current 

lee Maximum Supply V,N = Vee or GND TA = 25°C 
Current 

lOUT = OpA TA = 85°C 

TA= 125°C 

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

SYM-
BOl 

tPHL 

I 
tPLH 

C'N 
Cpo 

NOTE 3: 

GUARANTEED PARAMETER CONDITIONS TYP. 
liMIT UNITS 

Maximum Propagation CL = 15pF 10 15 
Delay Time 

Output High to Lowl 
CL =50pF 13 18 Output Low to High 

Input Capacitance 5 10 

Power Dissipation 
(per gate) 25 Capacitance (NOTE 3) 

CPO determines the no load dynamic power consumption, 
Po = Cpo Vcc2 f + Icc Vee, and the no load dynamic current 
consumption. Is = Cpo Vee f + lee. 

ns 

ns 

pF 

pF 

GUARANTEED UNITS 
LIMIT 

2 V 

2 V 

0.8 V 

0.8 V 

Vee-0.05 V 

0.05 V 

-4.0 rnA· 

4.0 rnA 

±1.0 pA 

2 pA 

20 pA 

40 pA 

Switching Time 
Waveforms and 
AC Test Circuit 

90% Vee 

INPUT 10% 50% 10% GNO 

_~PIIL tPLH 
OUTPUT 

50% SO% 

vlN-1 DUT 1-1-~I--vOUT 
I eL = ISpF, so pF 

Vee = SV TA = 2sOe 

VIN: If = If = 60S 

UNIVERSAL SEMICONDUCTOR INC. 
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US74HCT08 f7JOl105 

QUAD 2-INPUT AND GATE 
Preliminary 

Features Pin Configuration 
• Wide Power Supply Range 5V±100/0 For 74HCT v c B4 A4 04 B3 A3 03 

• Typical Propagation Delay 15ns 14 13 12 11 10 9 8 

• Low Quiescent Current 20pA Maximum 

• Low Input Current IpAMaximum 

• Fanout of 10 LS-TTL Loads 

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

2 3 4 5 6 7 

Al Bl 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 ofthe switching characteristic on the level of other inputs. All inputs have also static 
discharge protection by internal diodes clamped to V cc 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 (Vee) 
DC Input or Output Voltage (VIN, VOUT) 
DC Current Drain, per pin, any output (lOUT) 
DC Current Drain, per pin, Vee or GND (lee) 
Storage Temperature (TSTG) 
Power Dissipation (Po) (NOTE 2) 
Lead Temperature (Tel (Soldering, 10 seconds) 

-O.S to +7.0V 
-O.S to Vee+O.SV 
±2SmA 
±SOmA 
-65°C to +150°C 
SOOmW 
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/oC from 65 to 85°C 

UNIVERSAL SEMICONDUCTOR INC. 
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~cmos US74HCT08 

Operating Conditions 
OPERATING CONDITIONS MIN MAX UNITS 

DC Supply Voltage (Vee) 74HCT 4.S S.S V 

DC Input or Output (V'N, VOUT) 0 Vee V 

Operating Temperature (TA) -40 +8S °C 

Input Rise & Fall Times (t" tt) at 4.SV 0 500 ns 

DC Electrical Characteristics 
V cc + 5.0V 5V ± 10% (Min.lMax limits apply across the whole operating temperature range 

unless otherwise specified) 

SYMBOL PARAMETER CONDITIONS 

V'H Minimum High Level VOUT = 0.1V or Vee-O.1V Vee = 4.5V 

Input Voltage Ii0UTI :5 20pA Vee = S.SV 

V'L Maximum Low Level VOUT = 0.1V or Vee-0.1V Vee = 4.SV 

Input Voltage Ii0UTI :5 20pA Vee = 5.SV 

VOH Minimum High Level V'N = Vee or GND 
Output Voltage Ii0uTI :5 20pA 

VOL Maximum Low Level V'N = Vee or GND 
Output Voltage Ii0uTI :5 20pA 

10H Minimum High Level V'N = Vee or GND 
Output Current VOUT = Vee-0.8V 

10L Minimum Low Level V'N orGND 
Output Current VOUT = O.4V 

I'N Maximum Input V'N = Vee or GND 
Current 

lee Maximum Supply V'N = Vee or GND TA = 2SoC 
Current 

louT = OpA TA = 8SoC 

TA = 12SoC 

AC Electrical Characteristics 
V cc = 5.0V, TA = 25°C, t, = tf = 6ns, (unless otherwise specified) 

SYM-
BOL 

tPHL 

/ 
tPLH 

C'N 

Cpo 

NOTE 3: 

GUARANTEED PARAMETER CONDITIONS TYP. 
LIMIT UNITS 

Maximum Propagation CL = 15pF 15 20 
Delay Time 

Output High to Low/ 
CL = 50pF 18 23 Output Low to High 

Input Capacitance 5 10 

Power Dissipation 
(per gate) 35 Capacitance (NOTE 3) 

CPO determines the no load dynamic power consumption, 
Po = Cpo Vee2 f + Icc V ce, and the no load dynamic current 
consumption. Is = Cpo Vee f + Icc. 

ns 

ns 

pF 

pF 

GUARANTEED 
UNITS 

LIMIT 

2 V 

2 V 

0.8 V 

0.8 V 

Vee-O.OS V 

O.OS V 

-4.0 mA 

4.0 mA 

±1.0 pA 

2 pA 

20 pA 

40 pA 

Switching Time 
Waveforms and 
AC Test Circuit 

Vee 

INPUT 10% GND 

~
PUI tPHL 

5lYk 50'# 

OUTPUT 

VIN-1 DUT t-1--l----voUT I CL = 15pF, 50 pF 
Vce = 5V TA = 25°e 

VIN: I, = If = 60S 

UNIVERSAL SEMICONDUCTOR INC. 
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US74HCTIO ~0110S 
TRIPLE 3-INPUT NAND GATE 

Preliminary 

Features Pin Configuration 
• Wide Power Supply Range 5V±10O/O For 74HCT vcc CI 01 C3 B3 A3 03 

• Typical Propagation Delay IOns 12 8 

• Low Quiescent Current 20pA Maximum 

• Low Input Current lpAMaximum 

• Fanout of 10 LS-TTL Loads 

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

3 4 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 ofthe switching characteristic on the level of other inputs. All inputs have also static 
discharge protection by internal diodes clamped to V cc 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 (Vee) 
DC Input or Output Voltage (VIN, VOUT) 
DC Current Drain, per pin, any output (lOUT) 
DC Current Drain, per pin, Vee or GND (lee) 
Storage Temperatu re (T STG) 
Power Dissipation (Po) (NOTE 2) 
Lead Temperature (T L) (Soldering, 10 seconds) 

-O.S to +7.0V 
-O.S to Vee+O.SV 
±2SmA 
±SOmA 
-65°C to +1S0°C 
SOOmW 
300°C 

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

NOTE 2: Power Dissipation 'Thmperature Derating Plastic "N" Package: 
·12mW/oC from 65 to 85°C 

UNIVERSAL SEMICONDUCTOR INC. 
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~cmos US 74HCTIO 

Operating Conditions 
OPERATING CONDITIONS MIN MAX UNITS 

DC Supply Voltage (Vee) 74HCT 4.5 5.5 V 

DC Input or Output (V,N, VOUT) 0 Vee V 

Operating Temperature (TA) -40 +85 °C 

Input Rise & Fall Times (tr, tf) at 4.5V 0 500 ns 

DC Electrical Characteristics 
v cc + 5.0V 5V ± 10% (Min.lMax limits apply across the whole operating temperature range 

unless otherwise specified) 

SYMBOL PARAMETER CONDITIONS 

V,H Minimum High Level VOUT ; 0.1V or Vee-0.1V Vee; 4.5V 

Input Voltage "ouT' :5 20pA Vee ;5.5V 

V'L Maximum Low Level VOUT ; 0.1V or Vee-O.1V Vee; 4.5V 

Input Voltage "OUT' :5 20pA Vee ;5.5V 

VOH Minimum High Level V'N ; Vee or GND 
Output Voltage "OUT' :5 20pA 

VOL Maximum Low Level V'N ; Vee or GND 
Output Voltage "ouT' :5 20pA 

IOH Minimum High Level V'N ; Vee or GND 
Output Current VOUT ; Vee-0.8V 

IOL Minimum Low Level V,NorGND 
Output Current VOUT ; 0.4V 

liN Maximum Input V'N ; Vee or GND 
Current 

lee Maximum Supply V'N ; Vee or GND TA ; 25°C 
Current 

louT; OpA TA ; 85°C 

TA ; 125°C 

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

SYM-
BOl 

tPHL 

/ 
tPLH 

CON 

Cpo 

NOTE 3: 

GUARANTEED PARAMETER CONDITIONS TYP. 
LIMIT UNITS 

Maximum Propagation CL;15pF 10 15 
Delay Time 
Output High to Low/ 

CL; 50pF 13 18 Output Low to High 

Input Capacitance 5 10 

Power Dissipation 
(per gate) 25 Capacitance (NOTE 3) 

CPO determines the no load dynamic power consumption, 
Po = Cpo Vee2 f + Icc V cc, and the no load dynamic current 
consumption. Is = Cpo Vee f + Icc. 

ns 

ns 

pF 

pF 

GUARANTEED UNITS LIMIT 

2 V 

2 V 

0.8 V 

0.8 V 

Vee-0.05 V 

0.05 V 

-4.0 mA 

4.0 mA 

±1.0 pA 

2 pA 

20 pA 

40 pA 

Switching Time 
Waveforms and 
AC Thst Circuit 

90% Vee 

INPUT 1(1% SO'I\ 10% GND 

_~PIIL OPLH 

OUTPUT 

SO% SO'll 

VIN--1 DUT 1-1-~l--voUT 
I CL = ISpF. so pF v cc = SV T A = 25°C 

VIN: Ir = If = 60S 

UNIVERSAL SEMICONDUCTOR INC. 
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US74HCTll ~01l05 
TRIPLE 3-INPUT AND GATE 

Preliminary 

Features Pin Configuration 
• Wide Power Supply Range 5V±IOO/O For 74HCT VCC C1 01 C3 83 

• Typical Propagation Delay 15ns 

• Low Quiescent Current 20pA Maximum 

• Low Input Current IpA Maximum 

• Fanout of 10 LS-TTL Loads 

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

Description 

2 3 4 

1.1 B1 1.2 B2 C2 

03 

8 

GHD 

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 cc 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 (Vee) 
DC Input or Output Voltage (VIN, VOUT) 
DC Current Drain, per pin, any output (lOUT) 
DC Current Drain, per pin, Vee or GND (lee) 
Storage Temperatu re (T STG) 

Power Dissipation (Po) (NOTE 2) 
Lead Temperature (TL) (Soldering, 10 seconds) 

-D.S to +7.0V 
-D.S to Vee+O.SV 
±2SmA 
±SOmA 
-65°C to +1S0°C 
SOOmW 
300°C 

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

NOTE 2: Power Dissipation Thmperature Derating Plastic "N" Package: 
·12mW/oC from 65 to 85°C 

UNIVERSAL SEMICONDUCTOR INC. 

12 

Logic Diagram 

( 1 Of .1 GATES) 



~cmDS US74HCTll 

Operating Conditions 
OPERATING CONDITIONS MIN MAX UNITS 

DC Supply Voltage (Vee) 74HCT 4.5 5.5 V 

DC Input or Output (V,N• VOUT) 0 Vee V 

Operating Temperature (TA) -40 +85 °C 

Input Rise & Fall Times (t,. t,) at 4.5V 0 500 ns 

DC Electrical Characteristics 
v cc + 5.QV 5V ± 10% (Min.lMax limits apply across the whole operating temperature range 

unless otherwise specified) 

SYMBOL PARAMETER CONDITIONS 

V,H Minimum High Level VOUT = 0.1V or Vee-O.1V Vee = 4.5V 

Input Voltage Ii0uTI ::::; 20pA Vee = 5.5V 

V'c Maximum Low Level VOUT = 0.1V or Vee-O.1V Vee = 4.5V 

Input Voltage Ii0UTI :s 20pA Vee = 5.5V 

VOH Minimum High Level V,N = Vee or GND 
Output Voltage Ii0uTI ::::; 20pA 

Voc Maximum Low Level V,N = Vee or GND 
Output Voltage I lou"! ::::; 20pA 

10H Minimum High Level V,N = Vee or GND 
Output Current VOUT = Vee-0.8V 

loc Minimum Low Level V,N orGND 
Output Current VOUT = O.4V 

liN Maximum Input V,N = Vee or GND 
Current 

lee Maximum Supply V,N = Vee or GND TA = 25°C 
Current 

lOUT = OpA TA = 85°C 

TA = 125°C 

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

SYM-
BOL 

tPHL 

/ 
tPLH 

C'N 
Cpo 

NOTE 3: 

GUARANTEED PARAMETER CONDITIONS TYP. 
LIMIT UNITS 

Maximum Propagation Cc = 15pF 15 20 
Delay Time 

Output High to Low/ 
CL = 50pF 18 22 Output Low to High 

Input Capacitance 5 10 

Power Dissipation 
(per gate) 35 Capacitance (NOTE 3) 

CPO determines the no load dynamic power consumption, 
Po = Cpo Vcc2 f + Icc Vee, and the no load dynamic current 
consumption. Is = Cpo Vee f + Icc. 

ns 

ns 

pF 

pF 

GUARANTEED UNITS 
LIMIT 

2 V 

2 V 

0.8 V 

0.8 V 

Vee-0.05 V 

0.05 V 

-4.0 rnA 

4.0 rnA 

±1.0 pA 

2 pA 

20 pA 

40 pA 

Switching Time 
Waveforms and 
AC Test Circuit 

Vee 

INPUT 10% GND 

~
PLH tPHL 

so~ 50"# 

OUTPUT 

V~-1 OUT 1~-I""'--voUT 
I CL =I5PF.50PF 

VCC=5VTA = 25°C 

V~: Ir =lf=6ns 

UNIVERSAL SEMICONDUCTOR INC. 
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US74HCT20 ~07l0S 
DUAL 4-INPUT NAND GATE 

Preliminary 

Features Pin Configuration 
• Wide Power Supply Range 5V±IOO/O For 74HCT VCC 02 C2 NC B2 Y2 

14 
• Typical Propagation Delay IOns 

• Low Quiescent Current 20pA Maximum 

• Low Input Current IpA Maximum 

• Fanout of 10 LS-TTL Loads Normal Driving 

• HCT Compatible With LS-TTL Outputs No pull up resistor 
required A1 B1 NC C1 01 Y1 GNO 

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 cc 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 (Vee) 
DC Input or Output Voltage (VIN, VOUT) 
DC Current Drain, per pin, any output (lOUT) 
DC Current Drain, per pin, Vee or GND (lee) 
Storage Temperatu re (T STG) 
Power Dissipation (Po) (NOTE 2) 
Lead Temperature (Td (Soldering, 10 seconds) 

-0.5 to +7.0V 
-0.5 to Vee+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 'Thmperature Derating Plastic "N" Package: 
-12mW/oC from 65 to 85°C 

UNIVERSAL SEMICONDUCTOR INC. 
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~cmos US 74HCT20 

Operating Conditions 
OPERATING CONDITIONS MIN MAX UNITS 

DC Supply Voltage (Vee) 74HCT 4.5 5.5 V 

DC Input or Output (V'N. VOUT) 0 Vee V 

Operating Temperature (TA) -40 +85 °C 

Input Rise & Fall Times (t,. tl) at 4.5V 0 500 ns 

DC Electrical Characteristics 
v cc + 5.0V 5V ± 10% (Min.lMax limits apply across the whole operating temperature range 

unless otherwise specified) 

SYMBOL PARAMETER CONDITIONS 

V'H Minimum High Level VOUT = 0.1V or Vee-0.1V Vee = 4.5V 

Input Voltage IlouTI ~ 20JlA Vee = 5.5V 

V'l Maximum Low Level VOUT = 0.1V or Vcc-0.1V Vee = 4.5V 

Input Voltage IlouTI ~ 20JlA Vee = 5.5V 

VOH Minimum High Level V'N = Vee or GND 
Output Voltage IlouTI ~ 20JlA 

VOL Maximum Low Level V'N = Vee or GND 
Output Voltage Iiourl ~ 20JlA 

IOH Minimum High Level V'N = Vee or GND 
Output Current VOUT = Vee-0.8V 

IOl Minimum Low Level V'N orGND 
Output Current VOUT = 0.4V 

!'N Maximum Input V'N = Vee or GND 
Current 

lee Maximum Supply V'N = Vee or GND TA = 25°C 
Current 

lOUT = OJlA TA = 85°C 

TA = 125°C 

AC Electrical Characteristics 
v cc = 5.0V, TA = 25°C, t, = t, = 6ns, (unless otherwise specified) 

SYM-
BOl 

tPHL 

/ 
tPLH 

C 'N 
Cpo 

NOTE 3: 

GUARANTEED PARAMETER CONDITIONS TYP. 
liMIT UNITS 

Maximum Propagation CL=15pF 10 15 
Delay Time 
Output High to low/ 

CL = 50pF 13 18 Output low to High 

I nput Capacitance 5 10 

Power Dissipation 
(per gate) 25 Capacitance (NOTE 3) 

Cpo determines the no load dynamic power consumption, 
Po = Cpo Vee2 f+ Icc Vee, and the no load dynamic current 
consumption. Is = Cpo Vee f + Icc. 

ns 

ns 

pF 

pF 

GUARANTEED 
UNITS 

LIMIT 

2 V 

2 V 

0.8 V 

0.8 V 

Vee-0.05 V 

0.05 V 

-4.0 rnA 

4.0 rnA 

±1.0 JlA 

2 JlA 

20 JlA 

40 JlA 

Switching Time 
Waveforms and 
AC Thst Circuit 

VIN-1 DUT 1-1--l ..... --voUT 

I eL = ISpF,SOpF 
vee = sv TA = 25°C 

vlN ' Ir = If = 6ns 

UNIVERSAL SEMICONDUCTOR INC. 
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US74HCT27 ~0170S 
TRIPLE 3-INPUT NOR GATE 

Features 
• Wide Power Supply Range 

• Typical Propagation Delay 

• Low Quiescent Current 

• Low Input Current 

• Fanout of 10 LS-TTL Loads 

Preliminary 

5V±10O/O For 74HCT 

IOns 

20llA Maximum 

lilA Maximum 

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

Description 

Pin Configuration 
Vcc Cl 01 C3 83 A3 03 

3 4 

Al 81 A2 82 C2 02 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 ofthe switching characteristic on the level of other inputs. All inputs have also static 
discharge protection by internal diodes clamped to Vee 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 (Vee) 
DC Input or Output Voltage (VIN, VOUT) 
DC Current Drain, per pin, any output (lOUT) 
DC Current Drain, per pin, Vee or GND (lee) 
Storage Temperature (TsTG) 
Power Dissipation (Po) (NOTE 2) 
Lead Temperature (Td (Soldering, 10 seconds) 

-O.S to +7.0V 
-o.S to Vee+O.SV 
±2SmA 
±SOmA 
-65°C to +1S0°C 
SOOmW 
300°C 

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

NOTE 2: Power Dissipation 'Thmperature Derating Plastic "N" Package: 
-12mW/oC from 65 to 85°C 

UNIVERSAL SEMICONDUCTOR INC. 
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~G110S US74HCT27 

Operating Conditions 
OPERATING CONDITIONS MIN MAX UNITS 

DC Supply Voltage (Vee) 74HCT 4.5 5.5 V 

DC Input or Output (V'N, VOUT) 0 Vee V 

Operating Temperature (TA) -40 +85 °C 

Input Rise & Fall Times (t" tf) at 4.SV 0 SOO ns 

DC Electrical Characteristics 
V cc + 5.0V 5V ± 10% (Min.lMax limits apply across the whole operating temperature range 

unless otherwise specified) 

SYMBOL PARAMETER CONDITIONS 

V'H Minimum High Level VOUT = 0.1V or Vee-0.1V Vee = 4.SV 

Input Voltage I lOUT I "'5. 20pA Vee = S.SV 

V'L Maximum Low Level VOUT = 0.1V or Vec-0.1V Vee = 4.SV 

Input Voltage Ii0UTI "'5. 20pA Vee = S.SV 

VOH Minimum High Level V'N = Vee or GND 
Output Voltage Ii0uTI "'5. 20pA 

VOL Maximum Low Level V'N = Vee or GND 
Output Voltage 1I0u"! "'5. 20pA 

10H Minimum High Level V'N = Vee or GND 
Output Current VOUT = Vee-0.8V 

10L Minimum Low Level V'N orGND 
Output Current VOUT= O.4V 

ItN Maximum Input V'N = Vee or GND 
Current 

lee Maximum Supply V'N = Vee or GND TA = 2SoC 
Current 

louT = OpA TA = 85°C 

TA = 12SoC 

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

SYM-
BOL 

tPHL 

/ 
tPLH 

C'N 
Cpo 

NOTE 3: 

GUARANTEED PARAMETER CONDITIONS TYP. 
LIMIT UNITS 

Maximum Propagation CL=15pF 10 15 
Delay Time 
Output High to Low/ 

CL= 50pF 13 18 Output Low to High 

Input Capacitance 5 10 

Power Dissipation 
(per gate) 25 Capacitance (NOTE 3) 

CPO determines the no load dynamic power consumption, 
Po = Cpo Vee2 f + Icc Vee, and the no load dynamic current 
consumption. Is = Cpo Vee f + Icc. 

ns 

ns 

pF 

pF 

GUARANTEED 
UNITS LIMIT 

2 V 

2 V 

0.8 V 

0.8 V 

Vee-O.OS V 

O.OS V 

-4.0 rnA 

4.0 rnA 

±1.0 pA 

2 pA 

20 pA 

40 pA 

Switching Time 
Waveforms and 
AC Test Circuit 

VIN--1 DUT 1-1--I---vOUT 
I CL = lSpF, 50 pF v CC = SV T A = 25°C 

VIN: Ir = If = 6ns 

UNIVERSAL SEMICONDUCTOR .INC. 
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US74HCT30 ~01l0S 
8-INPUT NAND GATE 

Preliminary 

Features Pin Configuration 
• Wide Power Supply Range 5V±100/0 For 74HCT vcc NC H G NC NC 0 

• Typical Propagation Delay 18ns 14 13 12 11 8 

• Low Quiescent Current 20/lA Maximum 

• Low Input Current l/lA Maximum 

• Fanout of 10 LS-TTL Loads 

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

1 2 3 4 7 

A B C D E F 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 cc 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 (Vee) 
DC Input or Output Voltage (VIN, VOUT) 

DC Current Drain, per pin, any output (lOUT) 
DC Current Drain, per pin, Vee or GND (Icc) 
Storage Temperature (T STG) 
Power Dissipation (Po) (NOTE 2) 
Lead Temperature (TL) (Soldering, 10 seconds) 

-O.S to +7.0V 
-O.S to Vee+O.SV 
±2SmA 
±SOmA 
-65°C to +1S0°C 
SOOmW 
300°C 

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

NOTE 2: Power Dissipation 'Thmperature Derating Plastic UN" Package: 
-12mW/oC from 65 to 85°C 

UNIVERSAL SEMICONDUCTOR INC. 
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~cmos US 74HCT30 

Operating Conditions 
OPERATING CONDITIONS MIN MAX UNITS 

DC Supply Voltage (Vee) 74HCT 4.5 5.5 V 

DC Input or Output (VON, VOUT) 0 Vee V 

Operating Temperature (TA) -40 +85 °C 

Input Rise & Fall Times (t" tl) at 4.5V 0 500 ns 

DC Electrical Characteristics 
V cc + 5.0V 5V ± 10% (Min.lMax limits apply across the whole operating temperature range 

unless otherwise specified) 

SYMBOL PARAMETER CONDITIONS 

VOH Minimum High Level VOUT = 0.1V or Vee-0.1V Vee = 4.5V 

Input Voltage Ii0uTI ::; 20pA Vee = 5.5V 

V'L Maximum Low Level VOUT = 0.1V or Vcc-0.1V Vee = 4.5V 

Input Voltage Ii0uTI ::; 20pA Vcc = 5.5V 

VOH Minimum High Level V'N = Vee or GND 
Output Voltage I lOUT I ::; 20pA 

VOL Maximum Low Level V'N = Vee or GND 
Output Voltage Ilou-rI ::; 20pA 

10H Minimum High Level V'N = Vee or GND 
Output Current VOUT = Vee-0.8V 

10L Minimum Low Level V'NorGND 
Output Current VOUT = 0.4V 

ioN Maximum Input V'N = Vee or GND 
Current 

lee Maximum Supply V'N = Vee or GND TA = 25°C 
Current 

lOUT = OpA TA = 85°C 

TA= 125°C 

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

SYM-
BOL 

tPHL 

/ 
tPLH 

C'N 

Cpo 

NOTE 3: 

GUARANTEED PARAMETER CONDITIONS TYP. 
LIMIT UNITS 

Maximum Propagation CL = 1SpF 18 25 
Delay Time 
Output High to Low/ 

CL = 50pF 21 28 Output Low to High 

Input Capacitance 5 10 

Power Dissipation 
(per gate) 40 Capacitance (NOTE 3) 

CPO determines the no load dynamic power consumption, 
Po = Cpo V cc2 f + Icc Vee, and the no load dynamic current 
consumption. Is = Cpo V cc f + Icc. 

ns 

ns 

pF 

pF 

GUARANTEED UNITS 
LIMIT 

2 V 

2 V 

0.8 V 

0.8 V 

Vee-0.05 V 

0.05 V 

-4.0 mA 

4.0 mA 

±1.0 pA 

2 pA 

20 pA 

40 pA 

Switching Time 
Waveforms and 
AC Test Circuit 

VIN-1 DUTI I--~I~-VoUT I eL = ISpF. so pF 
Vee = SVTA = 2sOe 

vIN: Ir = It = 6ns 

UNIVERSAL SEMICONDUCTOR INC. 
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US74HCT32 ~07l0S 
QUAD 2-INPUT OR GATE 

Preliminary 

Features Pin Configuration 
• Wide Power Supply Range 5V±100/0 For 74HCT v c 84 A4 04 83 A3 03 

• Typical Propagation Delay 15ns 14 13 12 11 10 9 8 

• Low Quiescent Current 20pA Maximum 

• Low Input Current 1pAMaximum 

• Fanout of 10 LS-TTL Loads 

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

2 3 4 5 6 

A1 81 01 A2 82 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 cc 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 (Vee) 
DC Input or Output Voltage (VIN. VOUT) 
DC Current Drain. per pin. any output (lOUT) 
DC Current Drain. per pin. Vee or GND (lee) 
Storage Temperatu re (T STG) 

Power Dissipation (Po) (NOTE 2) 
Lead Temperature (TL) (Soldering. 10 seconds) 

-O.S to +7.0V 
-O.S to Vee+O.SV 
±2SmA 
±SOmA 
-65°C to +1S0°C 
SOOmW 
300°C 

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

NOTE 2: Power Dissipation 'Thmperature Derating Plastic "N" Package: 
-12mW/oC from 65 to 85°C 

UNIVERSAL SEMICONDUCTOR INC. 
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_cmos US 74HCT32 

Operating Conditions 
OPERATING CONDITIONS MIN MAX UNITS 

DC Supply Voltage (Vee) 74HCT 4.5 5.5 V 

DC Input or Output (V'N, VOUT) 0 Vee V 

Operating Temperature (TA) -40 +85 °C 

Input Rise & Fall Times (t" tf) at 4.5V 0 500 ns 

DC Electrical Characteristics 
v cc + 5.0V 5V ± 10% (Min.lMax limits apply across the whole operating temperature range 

unless otherwise specified) 

SYMBOL PARAMETER CONDITIONS 

V,H Minimum High Level VOUT = 0.1Vor Vee-O.1V Vee = 4.5V 

Input Voltage Ii0uTI :s: 20pA Vee = 5.5V 

V,L Maximum Low Level VOUT = 0.1 V or Vee-O.1V Vee = 4.5V 

Input Voltage Ii0uTI :s: 20pA Vee = 5.5V 

VOH Minimum High Level V,N = Vee or GND 
Output Voltage II OUT I :s: 20pA 

VOL Maximum Low Level V,N = Vee or GND 
Output Voltage II0u-rI :s: 20pA 

10H Minimum High Level V,N = Vee or GND 
Output Cu rrent VOUT = Vcc-0.8V 

10L Minimum Low Level V,N orGND 
Output Cu rrent VOUT = O.4V 

liN Maximum Input V,N = Vee or GND 
Current 

lee Maximum Supply V,N = Vee or GND TA = 25°C 
Current 

lOUT = OpA TA = 85°C 

TA = 125°C 

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

SYM-
BOl 

tPHL 

/ 
tPLH 

C'N 

Cpo 

NOTE 3: 

GUARANTEED PARAMETER CONDITIONS TYP. 
liMIT UNITS 

Maximum Propagation CL=15pF 15 20 
Delay Time 

Output High to Low/ 
CL = 50pF 18 23 Output Low to High 

Input Capacitance 5 10 

Power Dissipation 
(per gate) 50 Capacitance (NOTE 3) 

CPO determines the no load dynamic power consumption, 
Po = Cpo Vee2 f + Icc Vee, and the no load dynamic current 
consumption. Is = Cpo Vee f + Icc. 

ns 

ns 

pF 

pF 

GUARANTEED UNITS LIMIT 

2 V 

2 V 

0.8 V 

0.8 V 

Vee-0.05 V 

0.05 V 

-4.0 mA 

4.0 mA 

±1.0 pA 

2 pA 

20 pA 

40 pA 

Switching Time 
Waveforms and 
AC Test Circuit 

Vee 
INPUT 10% GND Y-ZPLH ,PHL 

SO'lr SO'P 

OUTPUT 

VIN--1 DUT 1-1--I'---vOUT 
I eL = ISpF. so pF 

Vee = SV TA = 25°C 

VIN: Ir = If = 60S 

UNIVERSAL SEMICONDUCTOR INC. 
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US74HCT73 ~0l70S 
DUAL J-K FLIP-FLOPS WITH CLEAR 

Preliminary 

Features Pin Configuration 
• Wide Power Supply Range 5V±lOO/O For 74HCT Q1 Q,1 GND K2 Q2 ~ 

12 11 10 

• Typical Propagation Delay 24ns 

• Low Quiescent Current 40pA Maximum 

• Low Input Current IpAMaximum 

• Fanout of 10 LS-TTL Loads Normal Driving 

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

CIK1 CLR1 K1 vcc CLK2 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 gansition 
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 (Vee) 
DC Input or Output Voltage (V'N' VOUT) 
DC Current Drain, per pin, any output (lOUT) 
DC Current Drain, per pin, Vee or GND (Icc) 
Storage Temperatu re (T STG) 
Power Dissipation (Po) (NOTE 2) 
Lead Temperature (TL) (Soldering, 10 seconds) 

-0.5 to +7.0V 
-0.5 to Vee+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/oC from 65 to 85°C 

UNIVERSAL SEMICONDUCTOR INC. 
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~cmos US74HCT73 

Operating Conditions 
OPERATING CONDITIONS MIN MAX UNITS 

DC Supply Voltage (Vee) 74HCT 4.5 5.5 V 

DC Input or Output (VIN. VOUT) 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.lMax limits apply across the whole operating temperature range 

unless otherwise specified) 

SYMBOL PARAMETER CONDITIONS 
GUARANTEED 

UNITS LIMIT 

VIH Minimum High Level VOUT = 0.1V or Vee-0.1V Vee = 4.5V 2 V 

Input Voltage IlouTI ::; 20pA Vee = 5.5V 2 V 

VIL Maximum Low Level VOUT = 0.1V or Vee-O.1V Vee = 4.5V 0.8 V 

Input Voltage IlouTI ::; 20pA Vee = 5.5V 0.8 V 

VOH Minimum High Level VIN = Vee or GND Vee-0.05 V 
Output Voltage IlouTI ::; 20pA 

VOL Maximum Low Level VIN = Vee or GND 0.05 V 
Output Voltage IlouTI ::; 20pA 

IOH Minimum High Level VIN = Vee or GND -4.0 rnA 
Output Current VOUT = Vee-0.8V 

IOL Minimum Low Level VIN orGND 4.0 rnA 
Output Current VOUT = O.4V 

liN Maximum Input VIN = Vee or GND ±1.0 f.l.A 
Current 

lee Maximum Supply VIN = Vee or GND TA = 25°C 4.0 pA 
Current 

louT = Of.l.A TA = 85°C 40.0 f.l.A 

TA = 125°C 80.0 f.l.A 
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US74HCT73 ~cmos 

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

SYMBOL PARAMETER CONDITIONS TYP 
GUARANTEED UNITS LIMIT 

fMAX Maximum Clock Frequency CL = 15pF 50 30 MHz 
CL = 50pF 50 30 MHz 

tPHL. tPLH Maximum Pr0e?gation Delay CL = 15pF 18 24 ns 
Clock to Q or Q CL = 50pF 20 26 ns 

tPHL. tPLH Maximum Propagatio!! Delay CL = 15pF 24 29 ns 
Clear to Output Q or Q CL = 50pF 28 31 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 

Cpo Power Dissipation Capacitance (per Flip-Flop) 80 pF (NOTE 3) 

tREM Minimum Clear Removed Time 10 20 ns 

NOTE 3: Cpo determines the no load dynamic power consumption, Po = Cpo Vee2 f + Icc Vee, and the load dynamic 
current consumption, Is = Cpo Vee f + Icc. 

Switching Time Waveforms and AC Test Circuit 

tw (CLOex) 
1---___ l/f MAX ____ -i 

CLOCK 50% 
VCC 

GND 

tr 

VCC JL J Q 
J OR K 

GND JL ~ CLOCK 

VCC JL K Ii 
tH (J or K) 

CLEAR CLEAR 

l tpLH GND 

(CLOCK TO in 1f VCC 
tpHL (CLOCK TO ii ) 

1I 50% 

GND 

VCC 
II 

tpHL GND 
(CLEAR 

tpHL 
(CLOCK TO Q) 

tPLH(CLOCK TO Q) 
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~cmos US 74HCT73 

Logic Diagram 

K 

Q 

J 

CLK---1>o 

CLR----t>o---[>o-- CLR 

1ruth Table 
INPUTS OUTPUTS 

ClR ClK J K a a 
L x X X L H 
H I L L 00 0 0 
H I H L H L 
H I L H L H 
H I H H TOGGLE 
H H X x 0 0 I 00 
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US74HCT74 ~cm05 
DUAL D FLIP-FLOPS WITH PRESET 
AND CLEAR Preliminary 

Features 
• Wide Power Supply Range 5V±IOO/O For 74HCT 

• Typical Propagation Delay 22ns 

• Low Quiescent Current 40ttA Maximum 

• Low Input Current IttA Maximum 

• Fanout of 10 LS-TTL Loads Normal Driving 

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

Description 

Pin Configuration 
vcc 

14 
CLK2 PR2 Q;1 Q2 

4 6 
CLR1 D1 CLK1 PR1 .. 1 Q'! GilD 

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

Absolute Maximum Ratings (Note 1) 
DC Supply Voltage (Vee) 
DC Input or Output Voltage (V'N, VOUT) 
DC Current Drain, per pin, any output (lOUT) 
DC Current Drain, per pin, Vee or GND (Icc) 
Storage Temperature (T STG) 
Power Dissipation (Po) (NOTE 2) 
Lead Temperature (Td (Soldering, 10 seconds) 

-O.S to +7.0V 
-O.S to Vee+O.SV 
±2SmA 
±SOmA 
-6S0C to +1S0°C 
SOOmW 
300°C 

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

NOTE 2: Power Dissipation Temperl;l.ture Derating Plastic "N" Package: -12mW/oC from 65 to 85°C 
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~C/770S US74HCT74 

Operating Conditions 
OPERATING CONDITIONS MIN MAX UNITS 

DC Supply Voltage (Vee) 74HCT 4.5 5.5 V 

DC Input or Output (V'N, VOUT) 0 Vee V 

Operating Temperature (TA) -40 +85 °C 

Input Rise & Fall Times (t" tf) at 4.5V 0 500 ns 

DC Electrical Characteristics 
Vee + 5.0V 5V ± 10% (Min.lMax limits apply across the whole operating temperature range 

unless otherwise specified) 

SYMBOL PARAMETER CONDITIONS 
GUARANTEED UNITS LIMIT 

V'H Minimum High Level VOUT = 0.1V or Vee-O.1V Vee = 4.5V 2 V 

Input Voltage Ii0UTI :5 20pA Vee = 5.5V 2 V 

V'L Maximum Low Level VOUT = 0.1V or Vee-0.1V Vee = 4.5V 0.8 V 

Input Voltage I lOUT I :5 20pA Vee = 5.5V 0.8 V 

VOH Minimum High Level V'N = Vee or GND Vee-0.05 V 
Output Voltage Ii0uTI :5 20pA 

VOL Maximum Low Level V'N = Vee or GND 0.05 V 
Output Voltage Ii0uTI :5 20pA 

10H Minimum High Level V'N = Vee or GND -4.0 mA 
Output Current VOUT = Vec-0.8V 

10L Minimum Low Level V'N orGND 4.0 mA 
Output Current VOUT = O.4V 

I,N Maximum Input V'N = Vee or GND ±1.0 f..IA 
Current 

lee Maximum Supply V'N = Vee or GND TA = 25°C 4.0 f..IA 
Current 

lOUT = Of..lA TA = 85°C 40.0 f..IA 

TA = 125°C 80.0 f..IA 
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US 74HCT74 ~cmos 

AC Electrical Characteristics 
Vcc = 5.0V, TA = 25°C, t, = tf = 6ns, (unless otherwise specified) 

SYMBOL PARAMETER CONDITIONS TYP GUARANTEED UNITS LIMIT 

fMAX Maximum Clock Frequency CL=15pF 40 30 MHz 
CL = 50pF 35 25 MHz 

tPHL, tPLH Maximum Pro~agation Delay CL=15pF 22 33 ns 
Clock to Q or Q CL = 50pF 24 35 ns 

tPHL, tPLH Maximum Propagation Qelay 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 

Cpo Power Dissipation Capacitance 
(per Flip-Flop) 60 pF 

(NOTE 3) 

NOTE 3: Cpo determines the no load dynamic power consumption, Po = Cpo Vce2 f + Icc Vee, and the no load dynamic 
current consumption, Is = Cpo Vee f + Icc. 

Switching Time Waveforms and AC Test Circuit 

PRESm 

CLOCK AND DATA TIMING PRESET TIMING D Q 

*" 
CL 

eLK Q 

~ 
CL 

CLEAR 

!'em r-
cloo, ________ ...JF 

CLEAR TIMING 
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~cmos US74HCT74 

Logic Diagram 

Q 

D 

Q 

CK 

CLK -~[>o-~-[>o--: CK 

'--_____ - CK 
RR ----I[)o»--... PR 

CLR --[>0-------.... CLR 

Truth Table 
INPUTS OUTPUTS 

PR ClR ClK 0 Q Q 

l H X X H l 
H l X X l H 
l L X X H* H* 
H H t H H L 
H H t L L H 
H H L X 0 0 0 0 

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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US74HCT76 ~0710S 
DUAL J-K FLIP-FLOPS WITH PRESET 
AND CLEAR Preliminary 

Features Pin Configuration 
• Wide Power Supply Range 5V±10O/O For 74HCT ., Q1 ~ GND K2 Q2 ll;! J2 

16 15 14 " 12 11 

• Typical Propagation Delay l8ns 

• Low Quiescent Current 40llA Maximum 

• Low Input Current lilA Maximum 

• Fanout of 10 LS-TTL Loads Normal Driving 

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

eLK1 PR1 eLK2 eLR2 

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-TIL type. HCT has level conversion which features LS-TIL input voltage level 
compatibility. 
Each Flip-Flop has independent J, K, PRESET, CLEAR and CLOCK inputs and Q 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 are independent of the clock and are accomplished by a low level on the 
corresponding input. 

Absolute Maximum Ratings (Note 1) 
DC Supply Voltage (Vee) 
DC Input or Output Voltage (V'N, VOUT) 
DC Current Drain, per pin, any output (lOUT) 
DC Current Drain, per pin, Vee or GND (Icc) 
Storage Temperature (TsTG) 
Power Dissipation (Po) (NOTE 2) 
Lead Temperature (Tel (Soldering, 10 seconds) 

-0.5 to +7.0V 
-0.5 to Vee+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/oC from 65 to 85°C 
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~0170S US74HCT76 

Operating Conditions 
OPERATING CONDITIONS MIN MAX UNITS 

DC Supply Voltage (Vee) 74HCT 4.5 5.5 V 

DC Input or Output (VIN, VOUT) 0 Vee V 

Operating Temperature (TA) -40 +85 °C 

Input Rise & Fall Times (tr, tl) at 4.5V 0 500 ns 

DC Electrical Characteristics 
V cc + 5.0V 5V ± 10% (Min.lMax limits apply across the whole operating temperature range 

unless otherwise specified) 

SYMBOL PARAMETER CONDITIONS 
GUARANTEED UN·ITS 

LIMIT 

V,H Minimum High Level VOUT = 0.1Vor Vee-0.1V Vee =4.5V 2 V 

Input Voltage IloUTI :5 20pA Vee = 5.5V 2 V 

V,L Maximum Low Level VOUT = 0.1Vor Vee-0.1V Vee = 4.5V 0.8 V 

Input Voltage IloUTI :5 20pA Vee = 5.5V 0.8 V 

VOH Minimum High Level V,N = Vee or GND Vee-0.05 V 
Output Voltage IloUTI :5 20pA 

VOL Maximum Low Level V,N = Vee or GND 0.05 V 
Output Voltage lIou"! :5 20pA 

IOH Minimum High Level V,N = Vee or GND -4.0 mA 
Output Current VOUT = Vee-0.8V 

IOL Minimum Low Level V,N orGND 4.0 mA 
Output Current VOUT = O.4V 

liN Maximum Input V,N = Vee or GND ±1.0 pA 
Current 

lee Maximum Supply V,N = Vee or GND TA = 25°C 4.0 pA 
Current 

lOUT = OpA TA =85°C 40.0 pIA 
TA = 125°C 80.0 pA 
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US74HCT76 ~0110S 

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

SYMBOL PARAMETER CONDITIONS TYP GUARANTEED UNITS 
LIMIT 

fMAX Maximum Operating Frequency 50 30 MHz 

tPHL, tPLH Maximum Propagation Delay CL =15pF 18 23 ns 
Clock to Q or a CL = 50pF 22 28 ns 

tPHL, tPLH Maximum Pro£.agation Delay CL=15pF 23 29 ns 
Clear to Q or Q CL = 50pF 28 34 ns 

tPHL, tPLH Maximum Prop,2gation Delay CL=15pF 25 31 ns 
Preset to Q or Q CL = 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 

Cpo Power Dissipation Capacitance 
(per Flip-Flop) 80 pF (NOTE 3) 

CIN Maximum Input Capacitance 5 10 pF 

NOTE 3: Cpo determines the no load dynamic power consumption, Po = Cpo VCC2 f + Icc Vee, and the no load dynamic 
current consumption, Is = Cpo Vee f + Icc. 

Switching Time Waveforms and AC lest Circuit 

I/fMA' 

vee 
so~ 

Gill) 
tr 

vee JL 
Gill) 

tH (3 OJ' J() PRESEr 
vee JL J Q 
GND 

II CLOCK 

vee II Q K 
GND 

CLEAR CL 

vee ~ 
GND II 
vee 

Gill) 
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~07l0S 

Logic Diagram 

Q 
J 

Q 
K 

1hIth Thble 

PR 
L 
H 
L 
H 
H 
H 
H 
H 

INPUTS 
CLR CLK J 

H X X 
L X X 
L X X 
H 1 L 
H 1 H 
H 1 L 
H 1 H 
H H X 

US74HCT76 

Q 

OUTPUTS 
L Q Q 

X H L 
X L H 
X L* L* 
L 0 0 00 
L H L 
H L H 
H TOGGLE 
X 00 00 

* This is an unstable condition, and is not guaranteed. 
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US74HCT86 ~0770S 
QUAD 2-INPUT EXCLUSIVE OR GATE 

Preliminary 

Features 
• Wide Power Supply Range 

Pin Configuration 
5V±I00/o For 74HCT vee B4 A4 04 B3 A3 03 

• Typical Propagation Delay 12ns 

• Low Quiescent Current 20pA Maximum. 

• Low Input Current IpA Maximum 

• Fanout of 10 LS-TTL Loads 

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

Description 
Al BIOI A2 B2 02 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 V cc 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 (Vee) 
DC Input or Output Voltage (VIN, VOUT) 
DC Current Drain, per pin, any output (lOUT) 
DC Current Drain, per pin, Vcc or GND (Icc) 
Storage Temperatu re (T 8TG) 

Power Dissipation (Po) (NOTE 2) 
Lead Temperature (TL) (Soldering, 10 seconds) 

-D.S to +7.0V 
-O.S to Vcc+O.SV 
±2SmA 
±SOmA 
-6SoC to +1S0°C 
SOOmW 
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/oC from 65 to 85°C 
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US 74HCT86 

Operating Conditions 
OPERATING CONDITIONS MIN MAX UNITS 

DC Supply Voltage (Vee) 74HCT 4.S S.S V 

DC Input or Output (V,N. VOUT) 0 Vee V 

Operating Temperature (TA) -40 +85 °C 

Input Rise & Fall Times (t,. t,) at 4.SV 0 500 ns 

DC Electrical Characteristics 
Vee + 5.0V 5V ± 10% (Min.lMax limits apply across the whole operating temperature range 

unless otherwise specified) 

SYMBOL PARAMETER CONDITIONS 

V ,H Minimum High Level VOUT = 0.1Vor Vee-0.1V Vee = 4.5V 

Input Voltage II OUT I :5 20JlA Vee = 5.5V 

V'L Maximum Low Level VOUT = 0.1Vor Vee-0.1V Vee = 4.5V 

Input Voltage Ii0UTI :5 20JlA Vee = S.5V 

VOH Minimum High Level V'N = Vee or GND 
Output Voltage I lOUT I :5 20JlA 

VOL Maximum Low Level V'N = Vee or GND 
Output Voltage Ii0uTI :5 20JlA 

IOH Minimum High Level V'N = Vee or GND 
Output Current VOUT = Vee-0.8V 

10L Minimum Low Level V'N orGND 
Output Current VOUT = 0.4V 

ioN Maximum Input V'N = Vee or GND 
Current 

lee Maximum Supply V'N = Vee or GND TA = 2SoC 
Current 

lOUT = OJlA TA = 85°C 

TA= 12SoC 

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

SYM-
BOl 

tPHL. 

/ 
tPLH 

C'N 

Cpo 

NOTE 3: 

GUARANTEED PARAMETER CONDITIONS TYP. 
LIMIT UNITS 

Maximum Propagation CL = 15pF 12 20 
Delay Time 

Output High to low/ 
CL = 50pF 15 23 Output Low to High 

Input Capacitance 5 10 

Power Dissipation 
(per gate) 20 Capacitance (NOTE 3) 

CPO determines the no load dynamic power consumption, 
Po = Cpo V cc2 f + Icc Vee, and the no load dynamic current 
consumption. Is = Cpo V cc f + Icc. 

ns 

ns 

pF 

pF 

GUARANTEED 
UNITS 

LIMIT 

2 V 

2 V 

0.8 V 

0.8 V 

Vee-O.OS V 

O.OS V 

-4.0 mA 

4.0 mA 

±1.0 JlA 

2 JlA 

20 JlA 

40 JlA 

Switching Time 
Waveforms and 
AC Test Circuit 

Vee 

INPUT 10% GND 

~
PLH ,PHL 

5W SO'fr 

OUTPUT 

VIN--1 DUTI I---I .... --VOUT 

I eL = ISpF,SOpF 
Vee = SVTA =2sOe 
vIN: I, = If = 60S 
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US74HCTI07 ~0770S 
DUAL J-K FLIP-FLOPS WITH CLEAR 

Preliminary 

Features Pin Configuration 
• Wide Power Supply Range 5V±100/0 For 74HCT vec CLR1 CLK1 K2 CLR2 CLK2 J2 

• 'JYpical Propagation Delay 24ns 

• Low Quiescent Current 40JlA Maximum 

• Low Input Current 1JlA Maximum 

• Fanout of 10 LS-TTL Loads Normal Driving 

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

J1 Q1 Q1 K1 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. RCT 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 
ofthe 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 (Vee) 
DC Input or Output Voltage (VIN, VOUT) 
DC Current Drain, per pin, any output (louT) 
DC Current Drain, per pin, Vee or GND (lee) 
Storage Temperature (TsTG) 
Power Dissipation (Po) (NOTE 2) 
Lead Temperature (T L) (Soldering, 10 seconds) 

-0.5 to +7.0V 
-0.5 to Vee+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 Thmperature Derating Plastic "N" Package: -12mW/oC from 65 to 85°C 
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~cmos US74HCTI07 

Operating Conditions 
OPERATING CONDITIONS MIN MAX UNITS 

DC Supply Voltage (Vee) 74HCT 4.S S.S V 

DC Input or Output (V'N, VOUT) 0 Vee V 

Operating Temperature (TA) -40 +8S °C 

Input Rise & Fall Times (tr, tl) at 4.SV 0 SOO ns 

DC Electrical Characteristics 
v cc + 5.0V 5V ± 10% (Min.lMax limits apply across the whole operating temperature range 

unless otherwise specified) 

SYMBOL PARAMETER CONDITIONS GUARANTEED UNITS LIMIT 

V,H Minimum High Level VOUT = 0.1V or Vee-0.1V Vee = 4.SV 2 V 

Input Voltage IlouTI :::; 20llA Vee = S.SV 2 V 

V,L Maximum Low Level VOUT = 0.1V or Vee-O.1V Vee = 4.SV 0.8 V 

Input Voltage IlouTI :::; 20llA Vee = S.SV 0.8 V 

VOH Minimum High Level V,N = Vee or GND Vee-O.OS V 
Output Voltage I loUT I :::; 20llA 

VOL Maximum Low Level V,N = Vee or GND O.OS V 
Output Voltage IloUTI :::; 20llA 

IOH Minimum High Level V,N = Vee or GND -4.0 mA 
Output Current VOUT = Vee-0.8V 

IOL Minimum Low Level V,NorGND 4.0 mA 
Output Cu rrent VOUT = O.4V 

I,N Maximum Input V,N = Vee or GND ±1.0 IlA 
Current 

lee Maximum Supply V,N = Vee or GND TA = 2SoC 4.0 IlA 
Current 

louT = OIlA TA = 8SoC 40.0 IlA 

TA = 12SoC 80.0 IlA 
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US 74HCT 107 ~0110S 

AC Electrical Characteristics 
Vcc ::: 5.0V, TA ::: 25°C, t, ::: tf ::: 6ns, (unless otherwise specified) 

SYMBOL PARAMETER CONDITIONS TYP GUARANTEED UNITS LIMIT 

fMAX Maximum Clock Frequency CL; 1SpF SO 30 MHz 
CL; SOpF SO 30 MHz 

tPHL. tPLH Maximum Proe,agation Delay CL; 1SpF 18 24 ns 
Clock to Q or Qo CL; SOpF 20 26 ns 

tPHL. tPLH Maximum Propagati0!lDelay CL;1SpF 24 29 ns 
Clear to Output Q or Q CL; SOpF 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 S 10 pF 

Cpo Power Dissipation Capacitance (per Flip-Flop) 80 pF (NOTE) 

tREM Minimum Clear Removed Time 10 20 ns 

NOTE: CPO determines the no load dynamic power consumption, Po = Cpo Vce2 f + Icc Vee, and the no load dynamic 
current consumption, Is = Cpo Vee f + Icc. 

Switching Time Waveforms and AC Test Circuit 

t/fMAX 

vee 
CLOCK 50% 

GND 

tr 

vee JL J Q 
J OR K 

Jl ~ 
CL 

GND CLOCK 
tH (J or K) 

vee 
Jl K Q 

CL6AR 

tPLH GN' CLEAR 
~ 

CL 
tpHL (CLOCK TO Q ) (CLOCK TO '0') 

vee 
l! lJ 

GN' 

vee 
tpHL GN. 
(CLEAR 

tPLR(CI.OCK TO Q) tpHl 
(CLOCK TO Q) 
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~cmos US74HCTI07 

Logic Diagram 

CK 
J 

K 

CLR 

CIK~ .... ___ :: 

Truth Table 
INPUTS OUTPUTS 

ClR ClK J K Q Q 

L X X X L H 
H I L L 00 00 
H ! H L H L 
H I l H L H 
H ! H H TOGGLE 
H H X x 00 00 
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US74HCT133 ~0l70S 
13-INPUT NAND GATE 

Preliminary 

Features Pin Configuration 
• Wide Power Supply Range 5V±100/0 For 74HCT . vee M L K J I H 0 

• Typical Propagation Delay 

• Low Quiescent Current 

• Low Input Current 

• Fanout of 10 LS-TTL Loads 

18ns 

20pA Maximum 

1pAMaximum 

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

Description 

16 15 14 13 2 11 110 9 

J! 
»-

~ 
1 2 3 4 5 6 \7 18 
ABe D E F G 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 V cc 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 (Vee) 
DC Input or Output Voltage (VIN, VOUT) 
DC Current Drain, per pin, any output (lOUT) 
DC Current Drain, per pin, Vee or GND (lee) 
Storage Temperature (TSTG) 
Power Dissipation (Po) (NOTE 2) 
Lead Temperature (TL) (Soldering, 10 seconds) 

-o.S to +7.0V 
-O.S to Vee+O.SV 
±2SmA 
±SOmA 
-6SoC to +1S0°C 
SOOmW 
3OQ°C 

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

NOTE 2: Power Dissipation Thmperature Derating Plastic ''N'' Package: 
-l2mW/oC from 65 to 85°C 
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.cmos US 74HCT 133 

Operating Conditions 
OPERATING CONDITIONS MIN MAX UNITS 

DC Supply Voltage (Vee) 74HCT 4.5 5.5 V 

DC Input or Output (V,N• VOUT) 0 Vee V 

Operating Temperature (TA) -40 +85 °C 

Input Rise & Fall Times (tr. ttl at 4.5V 0 500 ns 

DC Electrical Characteristics 
Vee + 5.0V 5V ± 10% (Min.lMax limits apply across the whole operating temperature range 

unless otherwise specified) 

SYMBOL PARAMETER CONDITIONS 

V ,H Minimum High Level VOUT = 0.1V or Vee-O.1V Vee = 4.5V 

Input Voltage IlouTI ~ 20pA Vee = 5.5V 

V,L Maximum Low Level VOUT = 0.1V or Vee-0.1V Vee = 4.5V 

Input Voltage IlouTI ~ 20pA Vee = 5.5V 

VOH Minimum High Level V,N = Vee or GND 
Output Voltage IloUTI ~ 20pA 

VOL Maximum Low Level V,N = Vee or GND 
Output Voltage IloUTI ~ 20pA 

IOH Minimum High Level V,N = Vee or GND 
Output Current VOUT = Vee-0.8V 

IOL Minimum Low Level V,N orGND 
Output Current VOUT =0.4V 

liN Maximum Input V,N = Vee or GND 
Current 

lee Maximum Supply V,N = Vee or GND TA = 25°C 
Current 

lOUT = OpA TA = 85°C 

TA = 125°C 

AC Electrical Characteristics 
V cc = 5.0V, TA = 25°C, t, = tl = 6ns, (unless otherwise specified) 

SYM-
BOL 

tPHL 

/ 
tPLH 

C'N 
Cpo 

NOTE 3: 

GUARANTEED PARAMETER CONDITIONS TYP. 
LIMIT UNITS 

Maximum Propagation CL = 15pF 18 25 
Delay Time 
Output High to Low/ 

CL= 50pF 21 Output Low to High 28 

Input Capacitance 5 10 

Power Dissipation 
(per gate) 40 Capacitance (NOTE 3) 

CPO determines the no load dynamic power consumption, 
Po = Cpo Vee2 f + Icc Vee, and the no load dynamic current 
consumption. Is = Cpo Vee f + Icc. 

ns 

ns 

pF 

pF 

GUARANTEED UNITS 
LIMIT 

2 V 

2 V 

0.8 V 

0.8 V 

Vee-0.05 V 

0.05 V 

-4.0 mA 

4.0 mA 

±1.0 pA 

2 pA 

20 pA 

40 pA 

Switching Time 
Waveforms and 
AC Thst Circuit 

90% Vee 

INPUT 10% 50% eND 

_~PHL tPLH 

OUTPUT 
50% SO% 

YIN-1 DUT I-I--I---YOUT 
I CL = ISpF, so pF 

YCC=SYTA = 25°C 

YIN: Ir = If = 6ns 
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US74HCT138 
3-TO-8 LINE DECODER 

Features 
• Wide Power Supply Range 

• Typical Propagation Delay 

• Low Quiescent Current 

• Low Input Current 

• Fanout of 10 LS-TTL Loads 

Preliminary 

5V±100/0 For 74HCT 

20ns 

40pA Maximum 

IpAMaximum 

Normal Driving 

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

Description 

~07l0.5 

Pin Configuration 
DATA Otr[P11l'S 

• , 
vee YO Y1 Y2 Y3 Y4 Y5 Y6 

ABC Gll G2B G1 Y7 GRn 

~ '-----' 
S~~T ~ O~ 

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 cc 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, VOUT) 
DC Current Drain, per pin, any output (loUT) 
DC Current Drain, per pin, Vee or GND (Icc) 
Storage Temperature (TsTG) 
Power Dissipation (Po) (NOTE 2) 
Lead Temperature (Tel (Soldering, 10 seconds) 

-0.5 to +7 .OV 
-0.5 to Vcc+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/oC from 65 to 85°C 
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~cmos US74HCT138 

Operating Conditions 
OPERATING CONDITIONS MIN MAX UNITS 

DC Supply Voltage (Vee) 74HCT 4.5 5.5 V 

DC Input or Output (VIN, VOUT) 0 Vee V 

Operating Temperature (TA) -40 +85 °C 

Input Rise & Fall Times (t" tt) at 4.5V 0 500 ns 

DC Electrical Characteristics 
V cc + 5.0V 5V ± 10% (Min.lMax limits apply across the whole operating temperature range 

unless otherwise specified) 

SYMBOL PARAMETER CONDITIONS GUARANTEED UNITS LIMIT 

VIH Minimum High Level VOUT = 0.1V or Vee-0.1V Vee =4.5V 2 V 

Input Voltage Ii0uTI ~ 20pA Vee =5.5V 2 V 

VIL Maximum Low Level VOUT = 0.1V or Vee-0.1V Vee = 4.5V 0.8 V 

Input Voltage Ii0uTI ~ 20pA Vee = 5.5V 0.8 V 

VOH Minimum High Level VIN = Vee or GND Vee-0.05 V 
Output Voltage Ii0UTI ~ 20pA 

VOL Maximum Low Level VIN = Vee or GND 0.05 V 
Output Voltage Ii0uTI ~ 20pA 

10H Minimum High Level VIN = Vee or GND -4.0 mA 
Output Current VOUT = Vee-0.8V 

10L Minimum Low Level VIN orGND 4.0 mA 
Output Current VOUT = O.4V 

lIN Maximum Input VIN = Vee or GND ±1.0 pA 
Current 

lee Maximum Supply VIN = Vee or GND TA = 25°C 4 pA 
Current 

louT = OpA TA = 85°C 40 pA 

TA = 125°C 80 pA 
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US74HCT138 ~07I0S 

AC Electrical Characteristics 
Vee = 5.0V 5V, TA = 25°C, tr = tf = 6ns, (unless otherwise specified) 

SYMBOL PARAMETER CONDITIONS TYP GUARANTEED UNITS LIMIT 

tPHL, tPLH Maximum Propagation Delay CL;15pF 21 35 ns 
A, B or C to Output CL; 50pF 25 40 ns 

tPHL, tpLH Maximum Propagation Delay CL;15pF 25 40 ns 
G1, G2A, G2B to Output CL; 50pF 27 40 ns 

C'N Maximum Input Capacitance 5 10 pF 

Cpo Power Dissipation Capacitance 20 pF (NOTE) 

NOTE: Cpo determines the no load dynamic power consumption, Po = Cpo VCC2 f + Icc Vee, and the no load dynamic 
current consumption, Is = Vee f + Icc. 

Switching Time Waveforms 

sv 

ov 
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~cmos US74HCT138 

Logic Diagram 

Truth Table 
INPUT OUTPUT 

Enable Select 

G G2* C B A YO 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 

UNIVERSAL SEMICONDUCTOR INC. 

45 



US74HCT139 ~0770S 
DUAL 2 TO 4 LINE DECODER 

Preliminary 

Features Pin Configuration 
• Wide Power Supply Range 5V±100/0 For 74HCT 

• Typical Propagation Delay 20ns 

• Low Quiescent Current 40pA Maximum 

• Low Input Current IpA Maximum 

• Fanout of 10 LS-TTL Loads Normal Driving 

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

01 

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 Vee 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 (Vee) 
DC Input or Output Voltage (V'N, VOUT) 
DC Current Drain, per pin, any output (lOUT) 
DC Current Drain, per pin, Vee or GND (Icc) 
Storage Temperatu re (T STG) 

Power DiSSipation (Po) (NOTE 2) 
Lead Temperature (TL) (Soldering, 10 seconds) 

-0.5 to +7.0V 
-0.5 to Vcc+O.SV 
±2SmA 
±SOmA 
-65°C to +1S0°C 
SOOmW 
300°C 

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

NOTE 2: Power Dissipation 'Thmperature Derating Plastic "N" Package: -12mW/oC from 65 to 85°C 
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~cmos US74HCT139 

Operating Conditions 
OPERATING CONDITIONS MIN MAX UNITS 

DC Supply Voltage (Vee) 74HCT 4.5 5.5 V 

DC Input or Output (VIN. VOUT) 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.lMax limits apply across the whole operating temperature range 

unless otherwise specified) 

SYMBOL PARAMETER CONDITIONS GUARANTEED 
UNITS LIMIT 

VIH Minimum High Level VOUT = O.1V or Vee-0.1V Vee = 4.5V 2 V 

Input Voltage Ii0UTI :S 20p.A Vee = 5.5V 2 V 

VIL Maximum Low Level VOUT = O.1V or Vee-Q.1V Vee = 4.5V 0.8 V 

Input Voltage Ii0UTI :S 20p.A Vee = 5.5V 0.8 V 

VOH Minimum High Level VIN = Vee or GND Vee-0.05 V 
Output Voltage Ii0UTI :S 20p.A 

VOL Maximum Low Level VIN = Vee or GND 0.05 V 
Output Voltage Ii0UTI :S 20p.A 

10H Minimum High Level VIN = Vee or GND -4.0 mA 
Output Current VOUT = Vee-0.8V 

10L Minimum Low Level VINorGND 4.0 mA 
Output Current VOUT = O.4V 

liN Maximum Input VIN = Vee or GND ±1.0 p.A 
Current 

lee Maximum Supply VIN = Vee or GND TA = 25°C 2 p.A 
Current 

lOUT = Op.A TA = 85°C 20 p.A 

TA = 125°C 40 p.A 
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US74HCT139 ~cmos 

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

SYMBOL PARAMETER CONDITIONS TYP GUARANTEED UNITS LIMIT 

tPHL, tPLH Maximum Propagation Delay CL=15pF 20 ns 
A, B To Output CL = 50pF ns 

tPHL, tPLH Maximum Propagation Delay CL=15pF 22 ns 
G To Output CL = 50pF ns 

CIN Maximum Input Capacitance 5 10 pF 

Cpo Power Dissipation Capacitance 75 pF 
(NOTE 3) 

NOTE 3: Cpo determines the no load dynamic power consumption, Po = Cpo Vee2 f + Icc Vee, and the no load dynamic 
current consumption, Is = Vee f + Icc. 

Switching Time Waveforms 

5V 

VIN 10 OV 

VOUT 

{m 
50% 

pPLH 
50% 
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~cmos US74HCT139 

Logic Diagram 

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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US74HCT151 ~0770S 
8-CHANNEL DIGITAL MULTIPLEXER 

Features 
• Wide Po'wer Supply Range 

• Typical Pro'pagation Delay 

• Lo'w Quiescent Current 

• Low Input Current 

• Fano'ut o'f 10 LS-TTL Lo'ads 

Preliminary 

5V±10% Fo'r 74HCT 

29ns 

BOllA Maximum 

lilA Maximum 

No'rmal Driving 

• HCT Co'mpatible With LS-TTL Outputs No' pull up resisto'r 
required 

Description 

Pin Configuration 
vee D4 D5 D6 D7 AD A1 A2 

n, D2 D1 DO Y Y OEGND 

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. RCT has level conversion which features LS-TTL input voltage level 
compatibility. 
This multiplexer selects one of the 8 data sources, dependi!!.g on the addres~resented on the AO, AI, 
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 (Vee) 
DC Input or Output Voltage (VIN, VOUT) 
DC Current Drain, per pin, any output (lOUT) 
DC Current Drain, per pin, Vee or GND (lee) 
Storage Temperatu re (T 8TG) 

Power Dissipation (Po) (NOTE 2) 
Lead Temperature (TL) (Soldering, 10 seconds) 

-O.S to +7.0V 
-O.S to Vee+O.SV 
±2SmA 
±SOmA 
-6SoC to +1S0°C 
SOOmW 
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/oC from 65 to 85°C 
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~anos US 74HCT 151 

Operating Conditions 
OPERATING CONDITIONS MIN MAX UNITS 

DC Supply Voltage (Vee) 74HCT 4.5 5.5 V 

DC Input or Output (VIN. VOUT) 0 Vee V 

Operating Temperature (TA) -40 +85 °C 

Input Rise & Fall Times (t,. t,) at 4.5V 0 500 ns 

DC Electrical Characteristics 
V cc + 5.0V 5V ± 10% (Min.lMax limits apply across the whole operating temperature range 

unless otherwise specified) 

SYMBOL PARAMETER CONDITIONS GUARANTEED UNITS LIMIT 

VIH Minimum High Level VOUT = O.W or Vee-0.1V Vee =4.5V 2 V 

Input Voltage IlouTI :5 20p.A Vee = 5.5V 2 V 

VIL Maximum Low Level VOUT = 0.1Vor Vee-0.1V Vee = 4.5V 0.8 V 

Input Voltage IloUTI :5 20p.A Vee = 5.5V 0.8 V 

VOH Minimum High Level VIN = Vee or GND Vee-0.05 V 
Output Voltage IloUTI :5 20p.A 

VOL Maximum Low Level VIN = Vee or GND 0.05 V 
Output Voltage I lour! :5 20p.A 

IOH Minimum High Level VIN = Vee or GND -4.0 mA 
Output Current VOUT = Vee-0.8V 

IOL Minimum Low Level VINorGND 4.0 mA 
Output Current VOUT = O.4V 

liN Maximum Input VIN = Vee or GND ±1.0 p.A 
Current 

lee Maximum Supply VIN = Vee or GND TA = 25°C 8.0 p.A 
Current 

lOUT = Op.A TA =85°C 80.0 p.A 

TA= 125°C 160.0 p.A 
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US74HCT151 ~cmos 

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

SYMBOL PARAMETER CONDITIONS TYP GUARANTEED UNIT LIMIT 

tPHL, tPLH Maximum Propagation Delay CL = 15pF 29 47 ns 
AO, A1, A2to Y CL =50pF 31 50 ns 

tPHL, tPLH Maximum Propagation Delay CL = 15pF 30 39 ns 
AO, A1, A2, to Y CL = 50pF 32 41 ns 

tPHL, tPLH Maximum Propagation Delay CL = 15pF 19 25 ns 
OEtoY CL = 50pF 21 28 ns 

tPHL, tPLH Maximum Propagation Delay CL=15pF 18 23 ns 
OEtoY CL = 50pF 20 25 ns 

tPHL, tPLH Maximum Propagation Delay CL=15pF 24 35 ns 
00-07 to Y CL = 50pF 26 39 ns 

tPHL, tPLH Maximum Propagation Delay CL=15pF 26 35 ns 
00-07 to Y CL = 50pF 29 37 ns 

CIN Maximum Input Capacitance 5 10 pF 

Cpo Power Dissipation Capacitance 110 pF (NOTE) 

NOTE: CPO determines the no load dynamic power consumption, Po = Cpo V ee2 f + Icc Vee, and the no load dynamic 
current consumption, Is = Cpo Vee f + Icc. 

Switching Time Waveforms and AC Test Circuit 

DATA INPUT. 
DATA SELECT 

OR 51 

OUTPUTC') 
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~07l0S US74HCT151 

Logic Diagram 

Ao 

~ Ao 

~ v I~ __ V _____ ~X=o 

G--t>F~ _______ ~:~: 
~ AZ 

~ V IL..-... V ________ X ..... Z 

Truth Thble 
INPUTS OUTPUTS 

SELECT 

A2 A1 AD OE y Y 

x x X H L H 
L L L L 00 00 
L L H L 01 01 
L H L L 02 02 
L H H L 03 03 
H L L L 04 04 
H L H L 05 05 
H H L L 06 06 
H H H L 07 07 

H = High Level, L = Low Level, X = Don't Care 
DO, Dl, ..... D7 = The Level ofthe Respective D Input 
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US74HCT153 ~07l05 
DUAL 4-INPUT MULTIPLEXER 

Preliminary 

Features 
• Wide Power Supply Range 5V±100/0 For 74BCT 

• Typical Propagation Delay 27ns 

• Low Quiescent Current 80pA Maximum 

• Low Input Current 1pA Maximum 

• Fanout of 10 LS-TTL Loads Normal Driving 

• BCT Compatible With LS-TTL Outputs No pull up resistor 
required 

Description 

Pin Configuration 
SELECT DATA INPtJ'l'S alP 

vee 20E AD ~ 2Y 

10E A1 1C3 1C2 1C1 1CO 1Y GND . 
SELlOCT DATA INPUTS a/p 

This 4-to-Iline multiplexeris fabricated with Oxide Isolated Silicon Gate CMOS Process. It has the high 
noise immunity and low power consumption of standard CMOS integrated circuits. This device is 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 AO 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 (Vee) 
DC Input or Output Voltage (VON, VOUT) 
DC Current Drain, per pin, any output (lOUT) 
DC Current Drain, per pin, Vee or GND (Icc) 
Storage Temperature (T8TG) 
Power Dissipation (Po) (NOTE 2) 
Lead Temperature (TL) (Soldering, 10 seconds) 

-O.S to +7.0V 
-O.S to Vee+O.SV 
±2SmA 
±SOmA 
-6S0C to +1S0°C 
SOOmW 
300°C 

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

NOTE 2: Power Dissipation Temperature Derating Plastic "N" Package: -12mW/~C from 65 to 85°C 
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~cmos US74HCT153 

Operating Conditions 
OPERATING CONDITIONS MIN MAX UNITS 

DC Supply Voltage (Vee) 74HCT 4.5 5.5 V 

DC Input or Output (V'N, VOUT) 0 Vee V 

Operating Temperature (TAl -40 +85 °C 

Input Rise & Fall Times (t" tIl at 4.5V 0 500 ns 

DC Electrical Characteristics 
Vee + 5.0V 5V ± 10% (Min.lMax limits apply across the whole operating temperature range 

unless otherwise specified) 

SYMBOL PARAMETER CONDITIONS GUARANTEED UNITS LIMIT 

V'H Minimum High Level VOUT = 0.1V or Vee-O.1V Vee = 4.5V 2 V 

Input Voltage IloUTI :::; 20llA Vee = 5.5V 2 V 

V'L Maximum Low Level VOUT = 0.1Vor Vee-0.1V Vee = 4.5V 0.8 V 

Input Voltage IloUTI :::; 20llA Vee = 5.5V 0.8 V 

VOH Minimum High Level V'N = Vee or GND Vee-0.05 V 
Output Voltage IloUTI :::; 20llA 

VOL Maximum Low Level V'N = Vee or GND 0.05 V 
Output Voltage IloUTI :::; 20llA 

IOH Minimum High Level V'N = Vee or GND -4.0 mA 
Output Current VOUT = Vee-0.8V 

IOL Minimum Low Level V'N orGND 4.0 mA 
Output Current VOUT = O.4V 

ItN Maximum Input V'N =. Vee or GND ±1.0 IlA 
Current 

Icc Maximum Supply V'N = Vee or GND TA = 25°C 8.0 IlA 
Current 

lOUT = OIlA TA = 85°C 80.0 IlA 

TA = 125°C 160.0 IlA 
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US74HCT153 ~07JOS 

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

SYMBOL PARAMETER CONDITIONS TYP GUARANTEED UNIT LIMIT 

tPHL. tPLH Maximum Propagation Delay CL=15pF 26 33 ns 
Select AO or A1 to Y CL = 50pF 29 35 ns 

tPHL. tPLH Maximum Propagation Delay CL=15pF 19 24 ns 
OEtoY CL = 50pF 21 27 ns 

tPHL. tPLH Maximum Propagation Delay CL=15pF 20 25 ns 
Any Data to Y CL=15pF 22 28 ns 

CIN Maximum Input Capacitance 5 10 pF 

Cpo Power Dissipation Capacitance (per package) 90 pF (NOTE) 

NOTE: CPO determines the no load dynamic power consumption, Po = Cpo Vee2 f + Icc Vee, and the no load dynamic 
current consumption. Is = Cpo Vee f + Icc. 

Switching Time Waveforms and AC Test Circuit 

5.8V 

DATAIlll'UT. lite DATAIlIKT 
OROi 

~t: HCl53 OUTPUT (Y) 

_(v ~c. 8110 

':" 
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~cmos US74HCT153 

Logic Diagram 

Ao 

Ao 

Ao 

Truth Table 
SELECT 

DATA INPUTS STROBE OUTPUT INPUTS 

AO A1 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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US74HCT157/158 ~0770.5 
QUAD 2-INPUT MULTIPLEXER 

Features 
• Wide Power Supply Range 

• Typical Propagation Delay 

Preliminary 

5V±100/0 For 74RCT 

18ns Data to Output 

• Low Quiescent Current 80pA Maximum 

• Low Input Current 1pA Maximum 

• Fanout of 10 LS-TTL Loads Normal Driving 

• RCT Compatible With LS-TTL Outputs No pull up resistor 
required 

Description 
These high speed QUAD 2-to-1 LINE DATA SELECTORlMUI.:rIPLEXER 
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. All inputs are 
buffered and have static discharge protection by internal diodes clamped 
to Vee and ground. These devices are functionally as well as pinout 
compatible with the standard 74LS logic family, and feature LS-TTL 
input voltage levels. 
These devices each consist of four 2-input digital multiplexer with 
common select and Output Enable inputs. On the US74HCT157, when the 
OE input is at logical '0' the four outputs assume the values as selected 
from the inputs. When the OE is at a logical '1' outputs assume logical '0'. 

Pin Configuration 

SEt1m' 11 1:8 1Y 2A. 2B 2Y GID 

----... otJ't'PO'r '---....--' 0U'l'P0'l' 

I.."."" 

16 15 14 13 12 11 10 

11 1B 1Y 
---..-.... OUTPIlT 

2A 2. 

'-----' 

'''''''''' 

2Y GOD 

01J'l'P1lT 

The US74HCT158 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 (Vee) 
DC Input or Output Voltage (VIN, VOUT) 
DC Current Drain, per pin, any output (lOUT) 
DC Current Drain, per pin, Vee or GND (lee) 
Storage Temperature (TSTG) 
Power Dissipation (Po) (NOTE 2) 
Lead Temperature (TL) (Soldering, 10 seconds) 

-0.5 to +7.0V 
-0.5 to Vee+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 UN" Package: -12mW/oC from 65 to 85°C 
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_07705 US74HCT157/158 

Operating Conditions 
OPERATING CONDITIONS MIN MAX UNITS 

DC Supply Voltage (Vee) 74HCT 4.S S.S V 

DC Input or Output (V'N, VOUT) 0 Vee V 

Operating Temperature (TA) -40 +8S °C 

Input Rise & Fall Times (t" tl) at 4.SV 0 SOO ns 

DC Electrical Characteristics 
Vee + 5.0V 5V ± 10% (Min.lMax limits apply across the whole operating temperature range 

unless otherwise specified) 

SYMBOL PARAMETER CONDITIONS 
GUARANTEED 

UNITS LIMIT 

V,H Minimum High Level VOUT = 0.1Vor Vee-0.1V Vee = 4.SV 2 V 

Input Voltage IloUTI :so; 20pA Vee = S.SV 2 V 

V,L Maximum Low Level VOUT = 0.1V or Vee-0.1V Vee = 4.SV 0.8 V 

Input Voltage I lOUT I :so; 20pA Vee = S.SV 0.8 V 

VOH Minimum High Level V,N = Vee or GND Vee-O.OS V 
Output Voltage IloUTI :so; 20pA 

VOL Maximum Low Level V,N = Vee or GND O.OS V 
Output Voltage IlouTI :so; 20pA 

IOH Minimum High Level V,N = Vee or GND -4.0 mA 
Output Cu rrent VOUT = Vee-0.8V 

IOL Minimum Low Level V,N orGND 4.0 mA 
Output Cu rrent VOUT = O.4V 

liN Maximum Input V,N = Vee or GND ±1.0 pA 
Current 

Icc Maximum Supply V,N = Vee or GND TA = 2SoC 8.0 pA 
Current 

lOUT = O{JA TA = 8SoC 80.0 pA 

TA = 12SoC 160.0 pA 
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US74HCT157/158 ~0710S 

AC Electrical Characteristics 
Vcc = 5.0V, TA = 25°C, t, = t, = 6ns, (unless otherwise specified) 

SYMBOL PARAMETER CONDITIONS TYP GUARANTEED UNITS LIMIT 

tPHL, tPLH Maximum Propagation Delay CL=15pF 16 24 ns 
Data to Output CL = 50pF 18 28 ns 

tPHL, tPLH Maximum Propagation Delay CL=15pF 16 24 ns 
Select to Output CL = 50pF 18 28 ns 

tPHL, tPLH Maximum Propagation Delay CL=15pF 14 20 ns 
OE to Output CL = 50pF 16 25 ns 

C,N Maximum Input Capacitance 5 10 pF 

Cpo Power Dissipation Capacitance (per multiplexer) 35 pF (NOTE) 

NOTE: CPO determines the no load dynamic power consumption, Po = Cpo Vee2 f + lee Vee, and the no load dynamic 
current consumption, Is = Cpo Vee f + Iec. 

Switching Time Waveforms and AC Test Circuit 

OE 
Vec A, B 

or VCC 

10 GND SELECT GND 

~ Y 
Y 50% 

5V 

A 
VCC 

B HeTlS7 y 
SELECT 

OE ~ CL 

GND 

= 
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~0770S US74HCT157/158 

Logic Diagram 
Se 

US74HCTlS8 has the same circuit as HCTlS7 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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US74HCT266 ~0770S 
QUAD 2-INPUT EXCLUSIVE NOR GATE 

Preliminary 

Features 
• Wide Power Supply Range 5V±100/0 For 74HCT 

• Typical Propagation Delay 12ns 

• Low Quiescent Current 20pA Maximum 

• Low Input Current IpA Maximum 

• Fanout of 10 LS-TTL Loads Normal Driving 

• 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-

Pin Configuration 
and Truth Table 
vee 114 A4 04 03 B3 A3 

A1 B1 01 02 &2 B2 GND 

INPUTS OUTPUT 

A B Y 

L L H 
L H L 
H L L 
H H H 

viding high noise immunity and the ability to drive 10 LS-TTL y ~ A + B ~ AB + AB 
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 cc 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 (Vee) 
DC Input or Output Voltage (VIN, VOUT) 
DC Current Drain, per pin, any output (lOUT) 
DC Current Drain, per pin, Vee or GND (lee) 
Storage Temperature (TsTG) 
Power Dissipation (Po) (NOTE 2) 
Lead Temperature (T d (Soldering, 10 seconds) 

-0.5 to +7.0V 
-0.5 to Vee+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 UN" Package: 
-12mW/oC from 65 to 85°C 
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.cmos US74HCT266 

Operating Conditions 
OPERATING CONDITIONS MIN MAX UNITS 

DC Supply Voltage (Vee) 74HCT 4.5 5.5 V 

DC Input or Output (VIN• VOUT) 0 Vee V 

Operating Temperature (TA) -40 +85 °C 

Input Rise & Fall Times (t,. tl) at 4.5V 0 500 ns 

DC Electrical Characteristics 
v cc + 5.0V 5V ± 10% (Min.lMax limits apply across the whole operating temperature range 

unless otherwise specified) 

SYMBOL PARAMETER CONDITIONS 

VIH Minimum High Level VOUT = 0.1V or Vcc-O.1V Vee = 4.5V 

Input Voltage Ii0uTI -s. 20pA Vee = 5.5V 

VIL Maximum Low Level VOUT = 0.1V or Vee-O.1V Vee = 4.5V 

Input Voltage Ii0UTI -s. 20pA Vee = 5.5V 

VOH Minimum High Level VIN = Vee or GND 
Output Voltage Ii0UTI -s. 20pA 

VOL Maximum Low Level VIN = Vee or GND 
Output Voltage II0u-rI -s. 20pA 

10H Minimum High Level VIN = Vee or GND 
Output Current VOUT = Vee-0.8V 

10L Minimum Low Level VINorGND 
Output Current VOUT= 0.4V 

ItN Maximum Input VIN = Vee or GND 
Current 

lee Maximum Supply VIN = Vee or GND TA = 25°C 
Current 

lOUT = OpA TA = 85°C 

TA = 125°C 

AC Electrical Characteristics 
V cc = 5.0V, TA = 25°C, tr = tl = 6ns, (unless otherwise specified) 

SYM-
BOl 

tPHL 

/ 
tPLH 

C'N 
Cpo 

NOTE 3: 

GUARANTEED PARAMETER CONDITIONS TYP. 
liMIT UNITS 

Maximum Propagation CL = 15pF 12 20 
Delay Time 

Output High to Low/ 
CL= 50pF 15 23 Output Low to High 

Input Capacitance 5 10 

Power Dissipation 
(per gate) 20 Capacitance (NOTE 3) 

CPO detennines the no load dynamic power consumption, 
Po = Cpo Vce2 f + Icc Vee, and the no load dynamic current 
consumption. Is = Cpo Vee f + Icc. 

ns 

ns 

pF 

pF 

GUARANTEED 
UNITS LIMIT 

2 V 

2 V 

0.8 V 

0.8 V 

Vee-0.05 V 

0.05 V 

-4.0 mA 

4.0 mA 

±1.0 pA 

2 pA 

20 pA 

40 pA 

Switching Time 
Waveforms and 
AC Test Circuit 

90% Vee 

INPUT 10% 50% 10% GND 

_~PHL ,PLH 
OUTPUT 

50% 50lfl 

VIN-1 DUT I-I--I'---VQUT 
I CL =ISPF.SOPF 

Vcc = SV TA = 2SoC 

VIN : Ir = If = 6ns 
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US74HCT4002 ~0770S 
DUAL 4-INPUT NOR GATE 

Features 
• Wide Power Supply Range 

• Typical Propagation Delay 

• Low Quiescent Current 

• Low Input Current 

• Fanout of 10 LS-TTL Loads 

Preliminary 

5V±10% For 74HCT 

IOns 

20pA Maximum 

1pAMaximum 

Normal Driving 

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

Description 

Pin Configuration 
vee Y2 A2 B2 C2 D2 Ne 

Y1 A1 Bl C1 D1 NC GIlD 

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 Vee and 
ground. HCT components feature both LS-TTL input voltage level and CMOS input compatibility, 
and are functionally as well as pinout compatible with the st841dard 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 (Vee) 
DC Input or Output Voltage (VIN, VOUT) 
DC Current Drain, per pin, any output (lOUT) 
DC Current Drain, per pin, Vee or GND (lee) 
Storage Temperatu re (T STG) 
Power Dissipation (Po) (NOTE 2) 
Lead Temperature (T Ll (Soldering, 10 seconds) 

-0.5 to +7.0V 
-0.5 to Vee+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 Thmperature Derating Plastic UN" Package: 
-12mW/oC from 65 to 85°C 
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.cmos US74HCT4002 

Operating Conditions 
OPERATING CONDITIONS MIN MAX UNITS 

DC Supply Voltage (Vee) 74HCT 4.5 5.5 V 

DC Input or Output (V'N, VOUT) 0 Vee V 

Operating Temperature (TA) -40 +85 °C 

Input Rise & Fall Times (tr, tl) at 4.5V 0 500 ns 

DC Electrical Characteristics 
Vee + 5.0V 5V ± 10% (Min.lMax limits apply across the whole operating temperature range 

unless otherwise specified) 

SYMBOL PARAMETER CONDITIONS 

V,H Minimum High Level VOUT = 0.1Vor Vee-0.1V Vee = 4.5V 

Input Voltage !louT! :::; 20f..lA Vee = 5.5V 

V'L Maximum Low Level VOUT = 0.1V or Vee-0.1V Vee = 4.5V 

Input Voltage !IOUTI :::; 20f..lA Vee = 5.5V 

VOH Minimum High Level V'N = Vee or GND 
Output Voltage !louT! :::; 20f..lA 

VOL Maximum Low Level V'N = Vee or GND 
Output Voltage !IOUT! :::; 20f..lA 

IOH Minimum High Level V'N = Vee or GND 
Output Current VOUT = Vee-0.8V 

IOL Minimum Low Level V'N orGND 
Output Current VOUT = O.4V 

l,N Maximum Input V'N = Vee or GND 
Current 

lee Maximum Supply V'N = Vee or GND TA = 25°C 
Current 

lOUT = Of..lA TA = 85°C 

TA = 125°C 

AC Electrical Characteristics 
v cc = 5.0V, TA = 25°C, t, = t = 6ns, (unless otherwise specified) 

SYM-
BOl 

tPHL 

/ 
tPLH 

C'N 

Cpo 

NOTE 3: 

GUARANTEED PARAMETER CONDITIONS TYP. 
LIMIT UNITS 

Maximum Propagation CL = 15pF 14 20 
Delay Time 
Output High to Low/ 

CL= 50pF 16 24 
Output Low to High 

Input Capacitance 5 10 

Power Dissipation 
(per gate) 25 Capacitance (NOTE 3) 

CPO determines the no load dynamic power consumption. 
Po = Cpo Vcc2 f+ Icc Vee. and the no load dynamic current 
consumption. Is = Cpo Vee f + Icc. 

ns 

ns 

pF 

pF 

GUARANTEED 
UNITS LIMIT 

2 V 

2 V 

0.8 V 

0.8 V 

Vee-0.05 V 

0.05 V 

-4.0 mA 

4.0 mA 

±1.0 f..IA 

2 f..IA 

20 f..IA 

40 f..IA 

Switching Time 
Waveforms and 
AC Test Circuit 

VJN--1 DUT 1-1-~lOl---voUT 
ICL =lSpF,SOpF 

VCC = 5VTA = 25°C 

VJN: Ir = It = 6n. 
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