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DATA SHEET CLASSIFICATIONS

Product Preview

This heading on a data sheet indicates that the device is in the
formative stages or in design (under development). The disclaimer at
the bottom of the first page reads: “This document contains
information on a product under development. Motorola reserves the
right to change or discontinue this product without notice.”

Advance Information

This heading on a data sheet indicates that the device is in sampling,
pre-production, or first production stages. The disclaimer at the
bottom of the first page reads: “This document contains information
on a new product. Specifications and information herein are subject
to change without notice.”

Fully Released

A fully released data sheet contains neither a classification heading
nor a disclaimer at the bottom of the first page. This document
contains information on a product in full production. Guaranteed limits
will not be changed without written notice to your Motorola
Semiconductor Sales Office.

The data sheets contained in this book were the most current available as of the date
of publication, July 1997.

A more current version of data sheets designated Product Preview or Advance
Information may be available.
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Quad 2-Input NAND Gate
With 5V-Tolerant Inputs

The MC74LVX00 is an advanced high speed CMOS 2-input NAND
gate. The inputs tolerate voltages up to 7V, allowing the interface of 5V
systems to 3V systems.

* High Speed: tpp = 4.1ns (Typ) at Vcc = 3.3V

* Low Power Dissipation: Icc = 2pMA (Max) at Ta = 25°C

* Power Down Protection Provided on Inputs

* Balanced Propagation Delays

* Low Noise: VoLp = 0.5V (Max)

* Pin and Function Compatible with Other Standard Logic Families
e Latchup Performance Exceeds 300mA

e ESD Performance: HBM > 2000V; Machine Model > 200V
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Figure 2. Logic Diagram
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MC74LVX00

LVX

LOW-VOLTAGE CMOS

D SUFFIX
14-LEAD SOIC PACKAGE
CASE 751A-03

*

DT SUFFIX
14-LEAD TSSOP PACKAGE
CASE 948G-01

M SUFFIX
14—-LEAD SOIC EIAJ PACKAGE
CASE 965-01
PIN NAMES
Pins Function
An, Bn Data Inputs
On Outputs

FUNCTION TABLE

[J Motorola, Inc. 1997 1

Inputs Outputs
An Bn E
L L H
L H H
H L H
H H L
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MC74LVX00

MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vce DC Supply Voltage -05t0+7.0 \%
Vin DC Input Voltage -05t0+7.0 \
Vout DC Output Voltage -05toVecc +05 \
Ik Input Diode Current -20 mA
lok Output Diode Current +20 mA
lout DC Output Current, per Pin +25 mA
Icc DC Supply Current, Vcc and GND Pins +50 mA
PD Power Dissipation 180 mw
Tstg Storage Temperature —65to + 150 °C

* Absolute maximum continuous ratings are those values beyond which damage to the device may occur. Exposure to these conditions or
conditions beyond those indicated may adversely affect device reliability. Functional operation under absolute—maximum-rated conditions is
not implied.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Vce DC Supply Voltage 2.0 3.6 \%
Vin DC Input Voltage 0 5.5 \Y
Vout DC Output Voltage 0 Vce \Y
TA Operating Temperature, All Package Types -40 +85 °C
AY/AV Input Rise and Fall Time 0 100 ns/\V

DC ELECTRICAL CHARACTERISTICS
Vee Tp =25°C Tp =—40t0 85°C
Symbol Parameter Test Conditions \% Min Typ Max Min Max Unit
VIH High—Level Input Voltage 2.0 15 15 \%
3.0 2.0 2.0
3.6 2.4 24
VL Low—Level Input Voltage 2.0 0.5 0.5 \%
3.0 0.8 0.8
3.6 0.8 0.8
VOH High—Level Output Voltage | IoH =—-50pA 2.0 1.9 2.0 1.9 \%
(Vin = VIH or VL) loH = —50pA 3.0 2.9 3.0 2.9
loH = —4mA 3.0 2.58 2.48
VoL Low—Level Output Voltage | IgL = 50pA 2.0 0.0 0.1 0.1 \%
(Vin=VjH or Vi) loL = 50pA 3.0 0.0 0.1 0.1
loL = 4mA 3.0 0.36 0.44
lin Input Leakage Current Vjn = 5.5V or GND 3.6 +0.1 +1.0 HA
Icc Quiescent Supply Current | Vjp = Vcc or GND 3.6 2.0 20.0 HA
MOTOROLA 2 LVX Data — Low-Voltage CMOS Logic
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AC ELECTRICAL CHARACTERISTICS

(Input ty = tf = 3.0ns)

MC74LVX00

Tp =25°C Tp=—-40t085°C
Symbol Parameter Test Conditions Min Typ Max Min Max Unit
tPLH. Propagation Delay, Input to Vce =27V CL = 15pF 5.4 10.1 1.0 12.5 ns
tPHL Output C| = 50pF 7.9 13.6 1.0 16.0
Vcc=33+£03V  CL=15pF 4.1 6.2 1.0 7.5
C| =50pF 6.6 9.7 1.0 11.0
tOSHL Output—to—Output Skew Vcec =27V C = 50pF 15 15 ns
tOSLH (Note 1.) Vce =3.3+0.3V CL = 50pF 15 15

1. Skewis defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device.
The specification applies to any outputs switching in the same direction, either HIGH-to—LOW (togH| ) or LOW—to—-HIGH (tos| H); parameter
guaranteed by design.

CAPACITIVE CHARACTERISTICS

T = 25°C Ta =—401t0 85°C
Symbol Parameter Min Typ Max Min Max Unit
Cin Input Capacitance 4 10 10 pF
Cpp Power Dissipation Capacitance (Note 2.) 19 pF

2. Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
Average operating currentcan be obtained by the equation: Icc(opry=Cpp * Vcc o fin +lcc/ 4 (pergate). Cpp is usedto determine the no—load
dynamic power consumption; Pp = Cpp » Vo2 e fin + Icc © Vec.

NOISE CHARACTERISTICS (Input t; = tf = 3.0ns, C|_ = 50pF, V¢ = 3.3V, Measured in SOIC Package)

Ta = 25°C
Symbol Characteristic Typ Max Unit
VoLp | Quiet Output Maximum Dynamic Vo 0.3 0.5 \
VoLv Quiet Output Minimum Dynamic Vo -0.3 -0.5 \%
VIHD Minimum High Level Dynamic Input Voltage 2.0 \%
VILD Maximum Low Level Dynamic Input Voltage 0.8 \%
TEST POINT
Vee
AorB OUTPUT
— GND DEVICE
UNDER .
TEST I CL
50% V¢ =
* Includes all probe and jig capacitance
Figure 3. Switching Waveforms Figure 4. Test Circuit
LVX Data — Low-Voltage CMOS Logic 3 MOTOROLA

BR1492 — Rev 0



MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Quad 2-Input NOR Gate
With 5V-Tolerant Inputs MC74LVX02

The MC74LVX02 is an advanced high speed CMOS 2—-input NOR

gate. The inputs tolerate voltages up to 7V, allowing the interface of 5V
systems to 3V systems.

* High Speed: tpp = 4.5ns (Typ) at Vcc = 3.3V
* Low Power Dissipation: Icc = 2pMA (Max) at Ta = 25°C
* Power Down Protection Provided on Inputs

LOW-VOLTAGE CMOS

* Balanced Propagation Delays

* Low Noise: VoLp = 0.5V (Max)

* Pin and Function Compatible with Other Standard Logic Families
e Latchup Performance Exceeds 300mA

e ESD Performance: HBM > 2000V; Machine Model > 200V

D SUFFIX
14-LEAD SOIC PACKAGE

Vec 02 B2 A2 B3 A3 CASE 751A-03

I_II_II_II_II_II_II_I

*

) DT SUFFIX
14-LEAD TSSOP PACKAGE
O CASE 948G-01

I_II_II_II_II_II_II_I
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Figure 1. 14—-Lead Pinout (Top View)
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B2 On Outputs

B3 :Doi 03 FUNCTION TABLE

M SUFFIX
14-LEAD SOIC EIAJ PACKAGE
CASE 965-01

Figure 2. Logic Diagram INPUTS OU-EUTS
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MC74LVX02

MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vce DC Supply Voltage -0.5t0 +7.0 \%
Vin DC Input Voltage -0.5t0 +7.0 \
Vout DC Output Voltage -0.5to Vcc +0.5 \
Ik Input Diode Current -20 mA
lok Output Diode Current +20 mA
lout DC Output Current, per Pin 25 mA
Icc DC Supply Current, Vcc and GND Pins +50 mA
PD Power Dissipation 180 mw
Tstg Storage Temperature —65 to +150 °C

* Absolute maximum continuous ratings are those values beyond which damage to the device may occur. Exposure to these conditions or
conditions beyond those indicated may adversely affect device reliability. Functional operation under absolute—maximum-rated conditions is
not implied.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Vce DC Supply Voltage 2.0 3.6 \%
Vin DC Input Voltage 0 5.5 \Y
Vout DC Output Voltage 0 Vce \Y
TA Operating Temperature, All Package Types -40 +85 °C
AY/AV Input Rise and Fall Time 0 100 ns/\V
DC ELECTRICAL CHARACTERISTICS

vee Tp =25°C Tp =—40t0 85°C
Symbol Parameter Test Conditions \ Min Typ Max Min Max Unit
VIH High-Level Input Voltage 2.0 15 15 \%
3.0 2.0 2.0
3.6 2.4 24
VL Low—Level Input Voltage 2.0 0.5 0.5 \%
3.0 0.8 0.8
3.6 0.8 0.8
VOH High—Level Output Voltage | IoH =—-50pA 2.0 1.9 2.0 1.9 \%
(Vin = VIH or VL) loH = —50pA 3.0 2.9 3.0 2.9
loH = —4mA 3.0 2.58 2.48
VoL Low—Level Output Voltage | IgL = 50pA 2.0 0.0 0.1 0.1 \%
(Vin=VjH or Vi) loL = 50pA 3.0 0.0 0.1 0.1
loL = 4mA 3.0 0.36 0.44
lin Input Leakage Current Vjn = 5.5V or GND 3.6 +0.1 +1.0 HA
Icc Quiescent Supply Current | Vjp = Vcc or GND 3.6 2.0 20.0 HA
LVX Data — Low-Voltage CMOS Logic 5 MOTOROLA

BR1492 — Rev 0



MC74LVX02

AC ELECTRICAL CHARACTERISTICS

(Input ty = tf = 3.0ns)

Tp =25°C Tp=—-40t085°C
Symbol Parameter Test Conditions Min Typ Max Min Max Unit
tPLH. Propagation Delay, Input to Vce =27V CL = 15pF 5.9 10.7 1.0 13.5 ns
tPHL Output C| = 50pF 8.4 14.2 1.0 17.0
Vcc=33+£03V  CL=15pF 4.5 6.6 1.0 8.0
C| =50pF 7.0 10.1 1.0 1.5
tOSHL Output—to—Output Skew Vcec =27V C = 50pF 15 15 ns
tOSLH (Note 1.) Vcc =3.3+#0.3V  C =50pF 15 15

1. Skewis defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device.
The specification applies to any outputs switching in the same direction, either HIGH-to—LOW (togH| ) or LOW—to—-HIGH (tos| H); parameter
guaranteed by design.

CAPACITIVE CHARACTERISTICS

T = 25°C Ta =—401t0 85°C
Symbol Parameter Min Typ Max Min Max Unit
Cin Input Capacitance 4 10 10 pF
Cpp Power Dissipation Capacitance (Note 2.) 15 pF

2. Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
Average operating currentcan be obtained by the equation: Icc(opry=Cpp * Vcc o fin +lcc/ 4 (pergate). Cpp is usedto determine the no—load
dynamic power consumption; Pp = Cpp » Vo2 e fin + Icc © Vec.

NOISE CHARACTERISTICS (Input t; = tf = 3.0ns, C|_ = 50pF, V¢ = 3.3V, Measured in SOIC Package)

Ta =25°C
Symbol Characteristic Typ Max Unit
VoLp | Quiet Output Maximum Dynamic Vo 0.3 0.5 \
VoLv Quiet Output Minimum Dynamic Vo -0.3 -0.5 \%
VIHD Minimum High Level Dynamic Input Voltage 2.0 \%
VILD Maximum Low Level Dynamic Input Voltage 0.8 \%
TEST POINT
Vee
AorB OUTPUT

50% V¢

— GND

Figure 3. Switching Waveforms

DEVICE
UNDER
TEST

I

* Includes all probe and jig capacitance

Figure 4. Test Circuit

MOTOROLA
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Hex Inverter
With 5V-Tolerant Inputs MC74LVX04

The MC74LVX04 is an advanced high speed CMOS hex inverter. The

inputs tolerate voltages up to 7V, allowing the interface of 5V systems to
3V systems.

* High Speed: tpp = 4.1ns (Typ) at Vcc = 3.3V
* Low Power Dissipation: Icc = 2pMA (Max) at Ta = 25°C
* Power Down Protection Provided on Inputs

LOW-VOLTAGE CMOS

* Balanced Propagation Delays
* Low Noise: VoLp = 0.5V (Max)

* Pin and Function Compatible with Other Standard Logic Families
e Latchup Performance Exceeds 300mA
e ESD Performance: HBM > 2000V; Machine Model > 200V

D SUFFIX
14-LEAD SOIC PACKAGE
Vee A5 A 04 A3 CASE 751A-03

I_II_II_II_II_II_II_I

) DT SUFFIX
14-LEAD TSSOP PACKAGE
O CASE 948G-01
A0 AL 01 A2 GND
Figure 1. 14—-Lead Pinout (Top View)
M SUFFIX
14-LEAD SOIC EIAJ PACKAGE
CASE 965-01

1 2 —
A0 >c 00
Y 4 o1

PIN NAMES

A2 > >C 6 02 Pins Function

13 g — An Data Inputs
A3 >c 03 on Outputs

1 —
Ad >c 10 o4

FUNCTION TABLE
s 2 >c 2 55 An on
L
Figure 2. Logic Diagram H L
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MC74LVX04

MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vce DC Supply Voltage -0.5t0 +7.0 \%
Vin DC Input Voltage -0.5t0 +7.0 \
Vout DC Output Voltage -0.5to Vcc +0.5 \
Ik Input Diode Current -20 mA
lok Output Diode Current +20 mA
lout DC Output Current, per Pin 25 mA
Icc DC Supply Current, Vcc and GND Pins +50 mA
PD Power Dissipation 180 mw
Tstg Storage Temperature —65 to +150 °C

* Absolute maximum continuous ratings are those values beyond which damage to the device may occur. Exposure to these conditions or
conditions beyond those indicated may adversely affect device reliability. Functional operation under absolute—maximum-rated conditions is
not implied.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Vce DC Supply Voltage 2.0 3.6 \%
Vin DC Input Voltage 0 5.5 \Y
Vout DC Output Voltage 0 Vce \Y
TA Operating Temperature, All Package Types -40 +85 °C
AY/AV Input Rise and Fall Time 0 100 ns/\V
DC ELECTRICAL CHARACTERISTICS

Vee Tp =25°C Tp =—40t0 85°C
Symbol Parameter Test Conditions \% Min Typ Max Min Max Unit
VIH High—Level Input Voltage 2.0 15 15 \%
3.0 2.0 2.0
3.6 2.4 24
VL Low—Level Input Voltage 2.0 0.5 0.5 \%
3.0 0.8 0.8
3.6 0.8 0.8
VOH High—Level Output Voltage | IoH =—-50pA 2.0 1.9 2.0 1.9 \%
(Vin = VIH or VL) loH = —50pA 3.0 2.9 3.0 2.9
loH = —4mA 3.0 2.58 2.48
VoL Low—Level Output Voltage | IgL = 50pA 2.0 0.0 0.1 0.1 \%
(Vin=VjH or Vi) loL = 50pA 3.0 0.0 0.1 0.1
loL = 4mA 3.0 0.36 0.44
lin Input Leakage Current Vjn = 5.5V or GND 3.6 +0.1 +1.0 HA
Icc Quiescent Supply Current | Vjp = Vcc or GND 3.6 2.0 20.0 HA
MOTOROLA 8 LVX Data — Low—-Voltage CMOS Logic
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AC ELECTRICAL CHARACTERISTICS

(Input ty = tf = 3.0ns)

MC74LVX04

Tp =25°C Tp=—-40t085°C
Symbol Parameter Test Conditions Min Typ Max Min Max Unit
tPLH. Propagation Delay, Input to Vce =27V CL = 15pF 5.4 10.1 1.0 12.5 ns
tPHL Output C| = 50pF 7.9 13.6 1.0 16.0
Vcc=33+£03V  CL=15pF 4.1 6.2 1.0 7.5
C| =50pF 6.6 9.7 1.0 11.0
tOSHL Output—to—Output Skew Vcec =27V C = 50pF 15 15 ns
tOSLH (Note 1.) Vce =3.3+0.3V CL = 50pF 15 15

1. Skewis defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device.
The specification applies to any outputs switching in the same direction, either HIGH-to—LOW (togH| ) or LOW—to—-HIGH (tos| H); parameter
guaranteed by design.

CAPACITIVE CHARACTERISTICS

T = 25°C Ta =—401t0 85°C
Symbol Parameter Min Typ Max Min Max Unit
Cin Input Capacitance 4 10 10 pF
Cpp Power Dissipation Capacitance (Note 2.) 18 pF

2. Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
Averageoperatingcurrentcanbe obtained by the equation:ilcc(opPr)=Cpp e Vcc *fin*lcc/ 6 (perbuffer). Cppisusedtodeterminethe no—load
dynamic power consumption; Pp = Cpp  Vcc2 e fin + Icc © Vec.

NOISE CHARACTERISTICS (Input t; = tf = 3.0ns, C|_ = 50pF, V¢ = 3.3V, Measured in SOIC Package)

Ta = 25°C
Symbol Characteristic Typ Max Unit
VoLp | Quiet Output Maximum Dynamic Vo 0.3 0.5 \
VoLv Quiet Output Minimum Dynamic Vo -0.3 -0.5 \%
VIHD Minimum High Level Dynamic Input Voltage 2.0 \%
VILD Maximum Low Level Dynamic Input Voltage 0.8 \%
TEST POINT
Vee
OUTPUT
— GND DEVICE
UNDER .
TEST I CL
50% V¢ =
* Includes all probe and jig capacitance
Figure 3. Switching Waveforms Figure 4. Test Circuit
LVX Data — Low-Voltage CMOS Logic 9 MOTOROLA
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Quad 2-Input AND Gate
With 5V-Tolerant Inputs

The MC74LVX08 is an advanced high speed CMOS 2-input AND
gate. The inputs tolerate voltages up to 7V, allowing the interface of 5V
systems to 3V systems.

* High Speed: tpp = 4.8ns (Typ) at Vcc = 3.3V

* Low Power Dissipation: Icc = 2pMA (Max) at Ta = 25°C

* Power Down Protection Provided on Inputs

* Balanced Propagation Delays

* Low Noise: VoLp = 0.5V (Max)

* Pin and Function Compatible with Other Standard Logic Families
e Latchup Performance Exceeds 300mA

e ESD Performance: HBM > 2000V; Machine Model > 200V

Vce A2 B2 A3 B3

I_II_II_II_II_II_II_I

D

O
BT

Figure 1. 14—-Lead Pinout (Top View)

A0 3

— ) S
BO

4
AL : 6

o1

Bl >

13
A2 —— 11

— S
B2

10
A3 8

— S
B3

Figure 2. Logic Diagram
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MC74LVXO08

LVX

LOW-VOLTAGE CMOS

D SUFFIX
14-LEAD SOIC PACKAGE
CASE 751A-03

*

DT SUFFIX
14-LEAD TSSOP PACKAGE
CASE 948G-01

M SUFFIX
14—-LEAD SOIC EIAJ PACKAGE
CASE 965-01
PIN NAMES
Pins Function
An, Bn Data Inputs
On Outputs

FUNCTION TABLE

[J Motorola, Inc. 1997 10

INPUTS OUTPUTS

An Bn On

L L L

L H L

H L L

H H H
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MC74LVX08

MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vce DC Supply Voltage -0.5t0 +7.0 \%
Vin DC Input Voltage -0.5t0 +7.0 \
Vout DC Output Voltage -0.5to Vcc +0.5 \
Ik Input Diode Current -20 mA
lok Output Diode Current +20 mA
lout DC Output Current, per Pin 25 mA
Icc DC Supply Current, Vcc and GND Pins +50 mA
PD Power Dissipation 180 mw
Tstg Storage Temperature —65 to +150 °C

* Absolute maximum continuous ratings are those values beyond which damage to the device may occur. Exposure to these conditions or
conditions beyond those indicated may adversely affect device reliability. Functional operation under absolute—maximum-rated conditions is
not implied.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Vce DC Supply Voltage 2.0 3.6 \%
Vin DC Input Voltage 0 5.5 \Y
Vout DC Output Voltage 0 Vce \Y
TA Operating Temperature, All Package Types -40 +85 °C
AY/AV Input Rise and Fall Time 0 100 ns/\V
DC ELECTRICAL CHARACTERISTICS

Vee Tp =25°C Tp =—40t0 85°C
Symbol Parameter Test Conditions \% Min Typ Max Min Max Unit
VIH High—Level Input Voltage 2.0 15 15 \%
3.0 2.0 2.0
3.6 2.4 24
VL Low—Level Input Voltage 2.0 0.5 0.5 \%
3.0 0.8 0.8
3.6 0.8 0.8
VOH High—Level Output Voltage | IoH =—-50pA 2.0 1.9 2.0 1.9 \%
(Vin = VIH or VL) loH = —50pA 3.0 2.9 3.0 2.9
loH = —4mA 3.0 2.58 2.48
VoL Low—Level Output Voltage | IgL = 50pA 2.0 0.0 0.1 0.1 \%
(Vin=VjH or Vi) loL = 50pA 3.0 0.0 0.1 0.1
loL = 4mA 3.0 0.36 0.44
lin Input Leakage Current Vjn = 5.5V or GND 3.6 +0.1 +1.0 HA
Icc Quiescent Supply Current | Vjp = Vcc or GND 3.6 2.0 20.0 HA
LVX Data — Low-Voltage CMOS Logic 11 MOTOROLA
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MC74LVX08

AC ELECTRICAL CHARACTERISTICS

(Input ty = tf = 3.0ns)

Tp =25°C Tp=—-40t085°C
Symbol Parameter Test Conditions Min Typ Max Min Max Unit
tPLH. Propagation Delay, Input to Vce =27V CL = 15pF 6.3 11.4 1.0 13.5 ns
tPHL Output C| = 50pF 8.8 14.9 1.0 17.0
Vcc=33+£03V  CL=15pF 4.8 7.1 1.0 8.5
C| =50pF 7.3 10.6 1.0 12.0
tOSHL Output—to—Output Skew Vcec =27V C = 50pF 15 15 ns
tOSLH (Note 1.) Vce =3.3+0.3V CL = 50pF 15 15

1. Skewis defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device.
The specification applies to any outputs switching in the same direction, either HIGH-to—LOW (togH| ) or LOW—to—-HIGH (tos| H); parameter
guaranteed by design.

CAPACITIVE CHARACTERISTICS

T = 25°C Ta =—401t0 85°C
Symbol Parameter Min Typ Max Min Max Unit

Cin Input Capacitance 4 10 10 pF

Cpp Power Dissipation Capacitance (Note 2.) 18 pF

2. Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
Average operating currentcan be obtained by the equation: Icc(opry=Cpp * Vcc o fin +lcc/ 4 (pergate). Cpp is usedto determine the no—load
dynamic power consumption; Pp = Cpp » Vo2 e fin + Icc © Vec.

NOISE CHARACTERISTICS (Input t; = tf = 3.0ns, C|_ = 50pF, V¢ = 3.3V, Measured in SOIC Package)

Tp =25°C
Symbol Characteristic Typ Max Unit
VoLp | Quiet Output Maximum Dynamic Vo 0.3 0.5 \
VoLv Quiet Output Minimum Dynamic Vo -0.3 -0.5 \%
VIHD Minimum High Level Dynamic Input Voltage 2.0 \%
VILD Maximum Low Level Dynamic Input Voltage 0.8 \%
TEST POINT
Vee
AorB OUTPUT
— GND DEVICE
UNDER .
TEST I CL
0 50% Ve —
* Includes all probe and jig capacitance
Figure 3. Switching Waveforms Figure 4. Test Circuit
MOTOROLA 12 LVX Data — Low-Voltage CMOS Logic
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MOTOROLA

SEMICOND

UCTOR TECHNICAL DATA

Hex Schmitt Inverter
With 5V-Tolerant Inputs

The MC74LVX14 is an advanced high speed CMOS Schmitt inverter.
The inputs tolerate voltages up to 7V, allowing the interface of 5V systems

to 3V systems.

The MC74LVX14 is pin and functionally compatible to the
MC74LVX04, but the inputs have hysteresis and, with its Schmitt trigger
function, can be used as a line receiver which will receive slow input

signals.

* High Speed: tpp = 6.8ns (Typ) at Vcc = 3.3V

* Low Power Dissipation: Icc = 2pA (Max) at Ta = 25°C

* Power Down Protection Provided on Inputs
* Balanced Propagation Delays
e Low Noise: VoLp = 0.5V (Max)

e Pin and Function Compatible with Other Standard Logic Families

e Latchup Performance Exceeds 300mA

e ESD Performance: HBM > 2000V; Machine Model > 200V

Vee A5 05

[ [5] [l [i] [o] [5] [5]

MC74LVX14

LVX

LOW-VOLTAGE CMOS

D

6/97

O
L] Lo (] [af Ls] Lo L]
A0 00 Al 01 A2 02 GND

Figure 1. 14—Lead Pinout (Top View)

A0 }o 00
a2 }o 4 o1
5 6 —
A2 }o 02
9 N
A3 }o 8 s
1 —
Ad }O 10 o4
13 —
A5 }o 12 o

Figure 2. Logic Diagram

D SUFFIX
14-LEAD SOIC PACKAGE
CASE 751A-03

*

DT SUFFIX
14-LEAD TSSOP PACKAGE
CASE 948G-01

M SUFFIX
14—-LEAD SOIC EIAJ PACKAGE
CASE 965-01
PIN NAMES
Pins Function
An Data Inputs
On Outputs

FUNCTION TABLE

An E
L
H L
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MC74LVX14

MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vce DC Supply Voltage -0.5t0 +7.0 \%
Vin DC Input Voltage -0.5t0 +7.0 \
Vout DC Output Voltage -0.5to Vcc +0.5 \
Ik Input Diode Current -20 mA
lok Output Diode Current +20 mA
lout DC Output Current, per Pin 25 mA
Icc DC Supply Current, Vcc and GND Pins +50 mA
PD Power Dissipation 180 mw
Tstg Storage Temperature —65 to +150 °C

* Absolute maximum continuous ratings are those values beyond which damage to the device may occur. Exposure to these conditions or
conditions beyond those indicated may adversely affect device reliability. Functional operation under absolute—maximum-rated conditions is
not implied.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Vce DC Supply Voltage 2.0 3.6 \%
Vin DC Input Voltage 0 5.5 \Y
Vout DC Output Voltage 0 Vce \Y
TA Operating Temperature, All Package Types -40 +85 °C

DC ELECTRICAL CHARACTERISTICS

Tp =25°C Tp =—40t0 85°C
Vee A A
Symbol Parameter Test Conditions \ Min Typ Max Min Max Unit
VT4 Positive Threshold Voltage 3.0 2.20 2.20 \Y
(Figure 5)
(A Negative Threshold 3.0 0.90 0.90 \%
Voltage (Figure 5)
VH Hysteresis Voltage 3.0 0.30 1.20 0.30 1.20 \%
(Figure 5)
VOH High—-Level Output Voltage | loq = —-50pA 2.0 1.9 2.0 1.9 \%
(Vin=VjH or Vi) loH = —50pA 3.0 29 3.0 2.9
loH = —4mA 3.0 2.58 2.48
VoL Low-Level Output Voltage | IoL = 50pA 2.0 0.0 0.1 0.1 \%
(Vin=VjH or Vi) loL = 50pA 3.0 0.0 0.1 0.1
loL = 4mA 3.0 0.36 0.44
lin Input Leakage Current Vijh = 5.5V or GND 3.6 0.1 +1.0 HA
Icc Quiescent Supply Current | Vjn = Vcc or GND 3.6 2.0 20.0 HA
MOTOROLA 14 LVX Data — Low-Voltage CMOS Logic
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AC ELECTRICAL CHARACTERISTICS

(Input ty = tf = 3.0ns)

MC74LVX14

Tp =25°C Tp=—-40t085°C
Symbol Parameter Test Conditions Min Typ Max Min Max Unit
tPLH. Propagation Delay, Input to Vce =27V CL = 15pF 8.7 16.3 1.0 19.5 ns
tPHL Output C| = 50pF 1.2 19.8 1.0 23.0
Vcc=33+£03V  CL=15pF 6.8 10.6 1.0 12.5
C| =50pF 9.3 14.1 1.0 16.0
tOSHL Output—to—Output Skew Vcec =27V C = 50pF 15 15 ns
tOSLH (Note 1.) Vcc =3.3+#0.3V  C =50pF 15 15

1. Skewis defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device.
The specification applies to any outputs switching in the same direction, either HIGH-to—LOW (togH| ) or LOW—to—-HIGH (tos| H); parameter
guaranteed by design.

CAPACITIVE CHARACTERISTICS

T = 25°C Ta =—401t0 85°C
Symbol Parameter Min Typ Max Min Max Unit

Cin Input Capacitance 4 10 10 pF

Cpp Power Dissipation Capacitance (Note 2.) 21 pF

2. Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
Averageoperatingcurrentcanbe obtained by the equation:ilcc(opPr)=Cpp e Vcc *fin*lcc/ 6 (perbuffer). Cppisusedtodeterminethe no—load
dynamic power consumption; Pp = Cpp  Vcc2 e fin + Icc © Vec.

NOISE CHARACTERISTICS (Input t; = tf = 3.0ns, C|_ = 50pF, V¢ = 3.3V, Measured in SOIC Package)

Ta = 25°C
Symbol Characteristic Typ Max Unit
VoLp | Quiet Output Maximum Dynamic Vo 0.3 0.5 \
VoLv Quiet Output Minimum Dynamic Vo -0.3 -0.5 \%
VIHD Minimum High Level Dynamic Input Voltage 2.0 \%
VILD Maximum Low Level Dynamic Input Voltage 0.9 \%
TEST POINT
Vee
OUTPUT
— GND DEVICE
UNDER .
TEST I CL
50% V¢ =
* Includes all probe and jig capacitance
Figure 3. Switching Waveforms Figure 4. Test Circuit
LVX Data — Low-Voltage CMOS Logic 15 MOTOROLA
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MC74LVX14

(a) A Schmitt-Trigger Squares Up Inputs With Slow Rise and Fall Times

VT, TYPICAL INPUT THRESHOLD VOLTAGE (VOLTS)

~

w

N

[N

Ve, POWER SUPPLY VOLTAGE (VOLTS)
VHtyp = (V1+ typ) - (VT typ)

e

(V1+)
/+/ VHtyp
— [ __— (V1) /1
—
[
25 3 35 36

Figure 5. Typical Input Threshold, V. T+, VT versus Power Supply Voltage

(b) A Schmitt-Trigger Offers Maximum Noise Immunity

Vee

Vin
T —_ T—— -
} } GND
\ \
VOH
Vout Vout
VoL —— VoL
Figure 6. Typical Schmitt—Trigger Applications
MOTOROLA 16 LVX Data — Low-Voltage CMOS Logic
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Quad 2-Input OR Gate
With 5V-Tolerant Inputs MC74LVX32

The MC74LVX32 is an advanced high speed CMOS 2—input OR gate.

The inputs tolerate voltages up to 7V, allowing the interface of 5V systems
to 3V systems.

* High Speed: tpp = 4.4ns (Typ) at Vcc = 3.3V
* Low Power Dissipation: Icc = 2pMA (Max) at Ta = 25°C
* Power Down Protection Provided on Inputs

LOW-VOLTAGE CMOS

* Balanced Propagation Delays

* Low Noise: VoLp = 0.5V (Max)

* Pin and Function Compatible with Other Standard Logic Families
e Latchup Performance Exceeds 300mA

e ESD Performance: HBM > 2000V; Machine Model > 200V

D SUFFIX

14-LEAD SOIC PACKAGE
Vee A2 B2 A3 B3 CASE 751A-03

I_II_II_II_II_II_II_I

\\’@@
) DT SUFFIX
14-LEAD TSSOP PACKAGE
O CASE 948G-01
L] [2] I_I I_I Ls] [6] [7]
A0 BO B1 01 GND

Figure 1. 14—-Lead Pinout (Top View)

M SUFFIX
14-LEAD SOIC EIAJ PACKAGE
A0 1 CASE 965-01
3
BO
4
AL 6
o :Di o1 PIN NAMES
13 Pins Function
A2 11
12 02 An, Bn Data Inputs
B2 on Outputs
A3 10 8
B3 FUNCTION TABLE
Figure 2. Logic Diagram INPUTS OUTPUTS
An Bn On
L L L
L H H
H L H
H H H
- @ MOTOROLA
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MC74LVX32

MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vce DC Supply Voltage -0.5t0 +7.0 \%
Vin DC Input Voltage -0.5t0 +7.0 \
Vout DC Output Voltage -0.5to Vcc +0.5 \
Ik Input Diode Current -20 mA
lok Output Diode Current +20 mA
lout DC Output Current, per Pin 25 mA
Icc DC Supply Current, Vcc and GND Pins +50 mA
PD Power Dissipation 180 mw
Tstg Storage Temperature —65 to +150 °C

* Absolute maximum continuous ratings are those values beyond which damage to the device may occur. Exposure to these conditions or
conditions beyond those indicated may adversely affect device reliability. Functional operation under absolute—maximum-rated conditions is
not implied.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Vce DC Supply Voltage 2.0 3.6 \%
Vin DC Input Voltage 0 5.5 \Y
Vout DC Output Voltage 0 Vce \Y
TA Operating Temperature, All Package Types -40 +85 °C
AY/AV Input Rise and Fall Time 0 100 ns/\V
DC ELECTRICAL CHARACTERISTICS

Vee Tp =25°C Tp =—40t0 85°C
Symbol Parameter Test Conditions \% Min Typ Max Min Max Unit
VIH High—Level Input Voltage 2.0 15 15 \%
3.0 2.0 2.0
3.6 2.4 24
VL Low—Level Input Voltage 2.0 0.5 0.5 \%
3.0 0.8 0.8
3.6 0.8 0.8
VOH High—Level Output Voltage | IoH =—-50pA 2.0 1.9 2.0 1.9 \%
(Vin = VIH or VL) loH = —50pA 3.0 2.9 3.0 2.9
loH = —4mA 3.0 2.58 2.48
VoL Low—Level Output Voltage | IgL = 50pA 2.0 0.0 0.1 0.1 \%
(Vin=VjH or Vi) loL = 50pA 3.0 0.0 0.1 0.1
loL = 4mA 3.0 0.36 0.44
lin Input Leakage Current Vjn = 5.5V or GND 3.6 +0.1 +1.0 HA
Icc Quiescent Supply Current | Vjp = Vcc or GND 3.6 2.0 20.0 HA
MOTOROLA 18 LVX Data — Low—-Voltage CMOS Logic
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AC ELECTRICAL CHARACTERISTICS

(Input ty = tf = 3.0ns)

MC74LVX32

Tp =25°C Tp=—-40t085°C
Symbol Parameter Test Conditions Min Typ Max Min Max Unit
tPLH. Propagation Delay, Input to Vce =27V CL = 15pF 5.8 10.7 1.0 13.5 ns
tPHL Output C| = 50pF 8.3 14.2 1.0 17.0
Vcc=33+£03V  CL=15pF 4.4 6.6 1.0 8.0
C| =50pF 6.9 10.1 1.0 1.5
tOSHL Output—to—Output Skew Vcec =27V C = 50pF 15 15 ns
tOSLH (Note 1.) Vcc =3.3+#0.3V  C =50pF 15 15

1. Skewis defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device.
The specification applies to any outputs switching in the same direction, either HIGH-to—LOW (togH| ) or LOW—to—-HIGH (tos| H); parameter
guaranteed by design.

CAPACITIVE CHARACTERISTICS

T = 25°C Ta =—401t0 85°C
Symbol Parameter Min Typ Max Min Max Unit
Cin Input Capacitance 4 10 10 pF
Cpp Power Dissipation Capacitance (Note 2.) 14 pF

2. Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
Average operating currentcan be obtained by the equation: Icc(opry=Cpp * Vcc o fin +lcc/ 4 (pergate). Cpp is usedto determine the no—load
dynamic power consumption; Pp = Cpp » Vo2 e fin + Icc © Vec.

NOISE CHARACTERISTICS (Input t; = tf = 3.0ns, C|_ = 50pF, V¢ = 3.3V, Measured in SOIC Package)

Ta = 25°C
Symbol Characteristic Typ Max Unit
VoLp | Quiet Output Maximum Dynamic Vo 0.3 0.5 \
VoLv Quiet Output Minimum Dynamic Vo -0.3 -0.5 \%
VIHD Minimum High Level Dynamic Input Voltage 2.0 \%
VILD Maximum Low Level Dynamic Input Voltage 0.8 \%
TEST POINT
Vee
AorB OUTPUT
— GND DEVICE
UNDER .
TEST I CL
50% V¢ =
* Includes all probe and jig capacitance
Figure 3. Switching Waveforms Figure 4. Test Circuit
LVX Data — Low-Voltage CMOS Logic 19 MOTOROLA
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Dual D-Type Flip-Flop

with Set and Clear
With 5V-Tolerant Inputs

The MC74LVX74 is an advanced high speed CMOS D-type flip—flop.
The inputs tolerate voltages up to 7V, allowing the interface of 5V systems

to 3V systems.
The signal level applied to the D input is transferred to O output during
the positi\ggoing trans@n of the Clock pulse.

Clear (CD) and Set (SD) are independent of the Clock (CP) and are
accomplished by setting the appropriate input Low.

MC74LVX74

LOW-VOLTAGE CMOS

* High Speed: fmax = 145MHz (Typ) at Vcc = 3.3V
* Low Power Dissipation: Icc = 2puA (Max) at Ta = 25°C

» Power Down Protection Provided on Inputs D SUFFIX
. 14-LEAD SOIC PACKAGE
* Balanced Propagation Delays CASE 751A-03
* Low Noise: VoLp = 0.5V (Max)
* Pin and Function Compatible with Other Standard Logic Families Q
e Latchup Performance Exceeds 300mA \@
e ESD Performance: HBM > 2000V; Machine Model > 200V DT SUFFIX

14-LEAD TSSOP PACKAGE
CASE 948G-01

Vec CD2 D2 CP2 SD2 02 02

[1] [18] [r2] [wa] [10] [o] [6]

) M SUFFIX
14-LEAD SOIC EIAJ PACKAGE
O CASE 965-01

PIN NAMES
Figure 1. 14—Lead Pinout (Top View) Pins Function

CP1, CP2 Clock Pulse Inputs
D1,D2 Data Inputs

CD1, CD2 Direct Clear Inputs
SD1, SD2 Direct Set Inputs
On, On Outputs

897 @ MOTOROLA
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MC74LVX74

sp1 —2 L
Sb
2
5
D1 D Q o1
6 J—
3 o—
cP1 cp Q o1
CD
cp1 —2 T
ﬁ 10 (L
Sb
12
9
D2 D Q 02
8 [
1 o>——
cP2 cP Q 02
CcD
— 13 T
CD2
Figure 2. Logic Diagram
INPUTS OUTPUTS
SDn CDn CPn Dn On On OPERATING MODE
L H X X H L Asynchronous Set
H L X X L H Asynchronous Clear
L L X X H H Undetermined
E ﬂ I T }: II:| Load and Read Register
H H 1 X NC NC Hold

H = High Voltage Level; h = High Voltage Level One Setup Time Prior to the Low—-to—High Clock Transition; L = Low Voltage Level; | = Low
Voltage Level One Setup Time Prior to the Low—to—High Clock Transition; NC = No Change; X = High or Low Voltage Level or Transitions

are Acceptable; 1 = Low—to—High Transition; + = Not a Low-to—High Transition; For Icc Reasons DO NOT FLOAT Inputs

LVX Data — Low-Voltage CMOS Logic
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MC74LVX74

MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vce DC Supply Voltage -0.5t0 +7.0 \%
Vin DC Input Voltage -0.5t0 +7.0 \
Vout DC Output Voltage -0.5to Vcc +0.5 \
Ik Input Diode Current -20 mA
lok Output Diode Current +20 mA
lout DC Output Current, per Pin 25 mA
Icc DC Supply Current, Vcc and GND Pins +50 mA
PD Power Dissipation 180 mw
Tstg Storage Temperature —65 to +150 °C

* Absolute maximum continuous ratings are those values beyond which damage to the device may occur. Exposure to these conditions or
conditions beyond those indicated may adversely affect device reliability. Functional operation under absolute—maximum-rated conditions is
not implied.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Vce DC Supply Voltage 2.0 3.6 \%
Vin DC Input Voltage 0 5.5 \Y
Vout DC Output Voltage 0 Vce \Y
TA Operating Temperature, All Package Types -40 +85 °C
AY/AV Input Rise and Fall Time 0 100 ns/\V
DC ELECTRICAL CHARACTERISTICS

Vee Tp =25°C Tp =—40t0 85°C
Symbol Parameter Test Conditions \% Min Typ Max Min Max Unit
VIH High—Level Input Voltage 2.0 15 15 \%
3.0 2.0 2.0
3.6 2.4 24
VL Low—Level Input Voltage 2.0 0.5 0.5 \%
3.0 0.8 0.8
3.6 0.8 0.8
VOH High—Level Output Voltage | IoH =—-50pA 2.0 1.9 2.0 1.9 \%
(Vin = VIH or VL) loH = —50pA 3.0 2.9 3.0 2.9
loH = —4mA 3.0 2.58 2.48
VoL Low—Level Output Voltage | IgL = 50pA 2.0 0.0 0.1 0.1 \%
(Vin=VjH or Vi) loL = 50pA 3.0 0.0 0.1 0.1
loL = 4mA 3.0 0.36 0.44
lin Input Leakage Current Vjn = 5.5V or GND 3.6 +0.1 +1.0 HA
Icc Quiescent Supply Current | Vjp = Vcc or GND 3.6 2.0 20.0 HA
MOTOROLA 22 LVX Data — Low-Voltage CMOS Logic
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MC74LVX74

AC ELECTRICAL CHARACTERISTICS (Input t; = tf = 3.0ns)

Ta =25°C Ta =—401t085°C
Symbol Parameter Test Conditions Min Typ Max Min Max Unit
tPLH; Propagation Delay Vce =27V CL = 15pF 7.3 15.0 1.0 18.5 ns
tPHL CPtoOorO C| = 50pF 9.8 185 1.0 22.0
Vec=3.3+0.3V  C| =15pF 5.7 9.7 1.0 11.5
CL = 50pF 8.2 13.2 1.0 15.0
tPLH, Propagation Delay Vce =2.7V CL = 15pF 8.4 15.6 1.0 18.5 ns
tPHL SDorCDtoOorO CL = 50pF 10.9 19.1 1.0 22.0
Vcc=3.3+03V  C|=15pF 6.6 10.1 1.0 12.0
CL = 50pF 9.1 13.6 1.0 155
fmax Maximum Clock Frequency Vce =27V CL = 15pF 55 135 50 MHz
(50% Duty Cycle) CL = 50pF 45 60 40
Vec=3.3+0.3V  C| = 15pF 95 145 80
CL = 50pF 60 85 50
tOSHL Output—to—Output Skew Vce =27V CL = 50pF 15 15 ns
tOSLH (Note 1.) Vce =3.30.3V CL = 50pF 15 15

1. Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device.
The specification applies to any outputs switching in the same direction, either HIGH-to—LOW (tosH| ) or LOW—to—HIGH (tos| H); parameter
guaranteed by design.

TIMING REQUIREMENTS (Input t; = tf = 3.0ns)

Guaranteed Limit
Vee Tpo=—-40to
Symbol Parameter \ Ta =25°C 85°C Unit
tw Minimum Pulse Width, CP 2.7V 8.5 10.0 ns
3.3V 0.3 6.0 7.0
tw Minimum Pulse Width, CD or SD 2.7V 8.5 10.0 ns
3.3V 0.3 6.0 7.0
tsu Minimum Setup Time, D to CP 2.7V 8.0 9.5 ns
3.3V +0.3 5.5 6.5
th Minimum Hold Time, D to CP 2.7V 0.5 0.5 ns
3.3V 0.3 0.5 0.5
trec Minimum Recovery Time, SD or CD to CP 2.7V 6.5 7.5 ns
3.3V +0.3 5.0 5.0
CAPACITIVE CHARACTERISTICS
Ta = 25°C Tao=—-40t085°C
Symbol Parameter Min Typ Max Min Max Unit
Cin Input Capacitance 4 10 10 pF
CpDp Power Dissipation Capacitance (Note 2.) 25 pF

2. Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
Average operating current can be obtained by the equation: Icc(opPR) = CpD ® Vcc © fin + Icc/2 (per flip—flop). Cpp is used to determine the
no—load dynamic power consumption; Pp = Cpp e V2 o fin + Icc » Vec.

NOISE CHARACTERISTICS (Input t; = tf = 3.0ns, C|_ = 50pF, V¢ = 3.3V, Measured in SOIC Package)

Ta =25°C
Symbol Characteristic Typ Max Unit
VoLp | Quiet Output Maximum Dynamic Vo 0.3 0.5 \
VoLv | Quiet Output Minimum Dynamic Vo -0.3 -0.5 \
VIHD Minimum High Level Dynamic Input Voltage 2.0 \%
VILD Maximum Low Level Dynamic Input Voltage 0.8 \
LVX Data — Low-Voltage CMOS Logic 23 MOTOROLA
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MC74LVX74

SWITCHING WAVEFORMS

-ty >
- _\ [ Vee
SDorCD N, 20% 7
— GND
> tPHL
Vee _ —
cP 50% 00r0 50% Ve
— GND
ty
— t
. PLH
tPLH  tPHL *J 00r0 50% Viecy
-t
_50% Ve fe¢
Oor0 Vee
cP 50%
— GND
Figure 3. Figure 4.
| VALID '
Vee
D 50%
GND
tsy th
Vee
50%
CP — GND
Figure 5.
TEST CIRCUIT
TEST POINT
OUTPUT
DEVICE
UNDER .
TEST I CL
* Includes all probe and jig capacitance
Figure 6.
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Quad 2-Input XOR Gate
With 5V-Tolerant Inputs MC74LVX86

The MC74LVX86 is an advanced high speed CMOS 2-input

Exclusive—OR gate. The inputs tolerate voltages up to 7V, allowing the
interface of 5V systems to 3V systems.

* High Speed: tpp = 5.8ns (Typ) at Vcc = 3.3V
* Low Power Dissipation: Icc = 2pMA (Max) at Ta = 25°C
* Power Down Protection Provided on Inputs

LOW-VOLTAGE CMOS

* Balanced Propagation Delays

* Low Noise: VoLp = 0.5V (Max)

* Pin and Function Compatible with Other Standard Logic Families
e Latchup Performance Exceeds 300mA

e ESD Performance: HBM > 2000V; Machine Model > 200V

D SUFFIX

14-LEAD SOIC PACKAGE
Vee A2 B2 A3 B3 CASE 751A-03

I_II_II_II_II_II_II_I

) DT SUFFIX
14-LEAD TSSOP PACKAGE
O CASE 948G-01
L] [2] |_| |_| [s] [e] [7]
A0 BO BL Ol GND

Figure 1. 14—-Lead Pinout (Top View)

M SUFFIX
14-LEAD SOIC EIAJ PACKAGE
1 CASE 965-01

4
Al 6
o )Di o1 PIN NAMES

13 Pins Function
12 'Di 02 An, Bn Data Inputs
B2 On Outputs
A3
B3 FUNCTION TABLE

Figure 2. Logic Diagram Inputs Outputs
An Bn On
L L L
L H H
H L H
H H L
6/97
@ MOTOROLA
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MC74LVX86

MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vce DC Supply Voltage -0.5t0 +7.0 \%
Vin DC Input Voltage -0.5t0 +7.0 \
Vout DC Output Voltage -0.5to Vcc +0.5 \
Ik Input Diode Current -20 mA
lok Output Diode Current +20 mA
lout DC Output Current, per Pin 25 mA
Icc DC Supply Current, Vcc and GND Pins +50 mA
PD Power Dissipation 180 mw
Tstg Storage Temperature —65 to +150 °C

* Absolute maximum continuous ratings are those values beyond which damage to the device may occur. Exposure to these conditions or
conditions beyond those indicated may adversely affect device reliability. Functional operation under absolute—maximum-rated conditions is
not implied.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Vce DC Supply Voltage 2.0 3.6 \%
Vin DC Input Voltage 0 5.5 \Y
Vout DC Output Voltage 0 Vce \Y
TA Operating Temperature, All Package Types -40 +85 °C
AY/AV Input Rise and Fall Time 0 100 ns/\V
DC ELECTRICAL CHARACTERISTICS

Vee Tp =25°C Tp =—40t0 85°C
Symbol Parameter Test Conditions \% Min Typ Max Min Max Unit
VIH High—Level Input Voltage 2.0 15 15 \%
3.0 2.0 2.0
3.6 2.4 24
VL Low—Level Input Voltage 2.0 0.5 0.5 \%
3.0 0.8 0.8
3.6 0.8 0.8
VOH High—Level Output Voltage | IoH =—-50pA 2.0 1.9 2.0 1.9 \%
(Vin = VIH or VL) loH = —50pA 3.0 2.9 3.0 2.9
loH = —4mA 3.0 2.58 2.48
VoL Low—Level Output Voltage | IgL = 50pA 2.0 0.0 0.1 0.1 \%
(Vin=VjH or Vi) loL = 50pA 3.0 0.0 0.1 0.1
loL = 4mA 3.0 0.36 0.44
lin Input Leakage Current Vjn = 5.5V or GND 3.6 +0.1 +1.0 HA
Icc Quiescent Supply Current | Vjp = Vcc or GND 3.6 2.0 20.0 HA
MOTOROLA 26 LVX Data — Low—-Voltage CMOS Logic

BR1492 — Rev 0



AC ELECTRICAL CHARACTERISTICS

(Input ty = tf = 3.0ns)

MC74LVX86

Tp =25°C Tp=—-40t085°C
Symbol Parameter Test Conditions Min Typ Max Min Max Unit
tPLH. Propagation Delay, Input to Vce =27V CL = 15pF 7.5 145 1.0 17.5 ns
tPHL Output C| = 50pF 10.0 18.0 1.0 21.0
Vcc=33+£03V  CL=15pF 5.8 9.3 1.0 11.0
C| =50pF 8.3 12.8 1.0 14.5
tOSHL Output—to—Output Skew Vcec =27V C = 50pF 15 15 ns
tOSLH (Note 1.) Vce =3.3+0.3V CL = 50pF 15 15

1. Skewis defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device.
The specification applies to any outputs switching in the same direction, either HIGH-to—LOW (togH| ) or LOW—to—-HIGH (tos| H); parameter
guaranteed by design.

CAPACITIVE CHARACTERISTICS

T = 25°C Ta =—401t0 85°C
Symbol Parameter Min Typ Max Min Max Unit

Cin Input Capacitance 4 10 10 pF

Cpp Power Dissipation Capacitance (Note 2.) 18 pF

2. Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
Average operating currentcan be obtained by the equation: Icc(opry=Cpp * Vcc o fin +lcc/ 4 (pergate). Cpp is usedto determine the no—load
dynamic power consumption; Pp = Cpp » Vo2 e fin + Icc © Vec.

NOISE CHARACTERISTICS (Input t; = tf = 3.0ns, C|_ = 50pF, V¢ = 3.3V, Measured in SOIC Package)

Ta = 25°C
Symbol Characteristic Typ Max Unit
VoLp | Quiet Output Maximum Dynamic Vo 0.3 0.5 \
VoLv Quiet Output Minimum Dynamic Vo -0.3 -0.5 \%
VIHD Minimum High Level Dynamic Input Voltage 2.0 \%
VILD Maximum Low Level Dynamic Input Voltage 0.8 \%
TEST POINT
Vee
AorB OUTPUT
— GND DEVICE
UNDER .
TEST I CL
50% V¢ =
* Includes all probe and jig capacitance
Figure 3. Switching Waveforms Figure 4. Test Circuit
LVX Data — Low-Voltage CMOS Logic 27 MOTOROLA
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Quad Bus Buffer
With 5V-Tolerant Inputs

The MC74LVX125 is an advanced high speed CMOS quad bus buffer.
The inputs tolerate voltages up to 7V, allowing the interface of 5V systems
to 3V systems.

The MC74LVX125 requires the 3-state control input (&) to be set
High to place the output into the high impedance state.

* High Speed: tpp = 4.4ns (Typ) at Vcc = 3.3V

e Low Power Dissipation: Icc = 4pA (Max) at Tp = 25°C

* Power Down Protection Provided on Inputs

* Balanced Propagation Delays

e Low Noise: VoLp = 0.5V (Max)

* Pin and Function Compatible with Other Standard Logic Families
e Latchup Performance Exceeds 300mA

e ESD Performance: HBM > 2000V; Machine Model > 200V

Vec OE3 D3 03 OE2 D2 02
8

[ [l 2] [n] o] [o] [e]

p— 1 — 10
OEO OE2
2 l 3 9 l 8
DO 00 D2 02
_— 4 —_—
OE1 OE3
5 l 6 12 l 1
01 D3 03

Figure 2. Logic Diagram

D1

6/97

MC74LVX125

LVX

LOW-VOLTAGE CMOS

D SUFFIX
14-LEAD SOIC PACKAGE
CASE 751A-03

*

DT SUFFIX
14-LEAD TSSOP PACKAGE
CASE 948G-01

M SUFFIX
14—-LEAD SOIC EIAJ PACKAGE
CASE 965-01
PIN NAMES
Pins Function
OEn Output Enable Inputs
Dn Data Inputs
On 3-State Outputs
FUNCTION TABLE
INPUTS OUTPUTS
OEn Dn On
L L L
L H H
H X z

H =High Voltage Level; L = Low Voltage Level; Z=High Imped-
ance State; X = High or Low Voltage Level and Transitions Are
Acceptable, for Icc reasons, DO NOT FLOAT Inputs

[J Motorola, Inc. 1997 28

@ MOTOROLA

REV 0



MAXIMUM RATINGS*

MC74LVX125

Symbol Parameter Value Unit
Vce DC Supply Voltage -0.5t0 +7.0 \%
Vin DC Input Voltage -0.5t0 +7.0 \
Vout DC Output Voltage -0.5to Vcc +0.5 \
Ik Input Diode Current -20 mA
lok Output Diode Current +20 mA
lout DC Output Current, per Pin 25 mA
Icc DC Supply Current, Vcc and GND Pins +50 mA
PD Power Dissipation 180 mw
Tstg Storage Temperature —65 to +150 °C

* Absolute maximum continuous ratings are those values beyond which damage to the device may occur. Exposure to these conditions or
conditions beyond those indicated may adversely affect device reliability. Functional operation under absolute—maximum-rated conditions is
not implied.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Vce DC Supply Voltage 2.0 3.6 \%
Vin DC Input Voltage 0 5.5 \Y
Vout DC Output Voltage 0 Vce \Y
TA Operating Temperature, All Package Types -40 +85 °C
AY/AV Input Rise and Fall Time 0 100 ns/\V
DC ELECTRICAL CHARACTERISTICS

Vee Tp =25°C Tp =—40t0 85°C
Symbol Parameter Test Conditions \% Min Typ Max Min Max Unit
VIH High—Level Input Voltage 2.0 15 15 \%
3.0 2.0 2.0
3.6 2.4 24
VL Low—Level Input Voltage 2.0 0.5 0.5 \%
3.0 0.8 0.8
3.6 0.8 0.8
VOH High—Level Output Voltage | IoH =—-50pA 2.0 1.9 2.0 1.9 \%
(Vin = VIH or VL) loH = —50pA 3.0 2.9 3.0 2.9
loH = —4mA 3.0 2.58 2.48
VoL Low—Level Output Voltage | IgL = 50pA 2.0 0.0 0.1 0.1 \%
(Vin=VjH or Vi) loL = 50pA 3.0 0.0 0.1 0.1
loL = 4mA 3.0 0.36 0.44
lin Input Leakage Current Vjn = 5.5V or GND 3.6 +0.1 +1.0 HA
loz Maximum Three—State Vin = VL or ViH 3.6 +0.25 +2.5 HA
Leakage Current Vout=Vcc or GND
Icc Quiescent Supply Current | Vjp = Vcc or GND 3.6 4.0 40.0 HA
LVX Data — Low-Voltage CMOS Logic 29 MOTOROLA
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MC74LVX125

AC ELECTRICAL CHARACTERISTICS

(Input ty = tf = 3.0ns)

Tp =25°C Tp=—-40t085°C
Symbol Parameter Test Conditions Min Typ Max Min Max Unit
tPPLH, Propagation Delay Vece =27V C| =15pF 5.8 10.1 1.0 13.5 ns
tPHL Input to Output CL = 50pF 8.3 13.6 1.0 17.0
Vcc=33+£03V  CL=15pF 4.4 6.2 1.0 8.5
CL = 50pF 6.9 9.7 1.0 12.0
tpzL, Output Enable Time Vee =2.7V C| =15pF 53 9.3 1.0 12.5 ns
tpzH OE to O R =1kQ CL = 50pF 7.8 12.8 1.0 16.0
Ve =3.3+0.3V  Cp =15pF 4.0 5.6 1.0 7.5
R =1kQ CL = 50pF 6.5 9.1 1.0 11.0
tpLZ, Output Disable Time Vce = 2.7V CL = 50pF 10.0 15.7 1.0 19.0 MHz
tPHZ OEto O R =1kQ
Vcc=3.3+£0.3V  CL=50pF 8.3 11.2 1.0 13.0
R =1kQ
tOSHL Output-to—Output Skew Vce =27V CL = 50pF 15 15 ns
tOSLH (Note 1.) Vce =3.30.3V CL = 50pF 15 15

1. Skewis defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device.
The specification applies to any outputs switching in the same direction, either HIGH-to—LOW (tosH| ) or LOW—to—-HIGH (tos| H); parameter

guaranteed by design.

CAPACITIVE CHARACTERISTICS

Ta =25°C Tp =—401t085°C
Symbol Parameter Min Typ Max Min Max Unit
Cin Input Capacitance 4 10 10 pF
Cout Maximum Three—State Output Capacitance 6 pF
CpDp Power Dissipation Capacitance (Note 2.) 14 pF

2. Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
Average operating current can be obtained by the equation: Icc(opR) = Cpp * Vcc © fin +Icc /4 (per bit). Cpp is used to determine the no—load
dynamic power consumption; Pp = Cpp » Vcc?2 e fin + Icc » Vec.

NOISE CHARACTERISTICS (Input t; = tf = 3.0ns, C|_ = 50pF, V¢ = 3.3V, Measured in SOIC Package)

Ta = 25°C
Symbol Characteristic Typ Max Unit
VoLp Quiet Output Maximum Dynamic Vo 0.3 0.5 \%
VoLv Quiet Output Minimum Dynamic Vo -0.3 -0.5 \%
VIHD Minimum High Level Dynamic Input Voltage 2.0 \%
VILD Maximum Low Level Dynamic Input Voltage 0.8 \%
MOTOROLA 30 LVX Data — Low-Voltage CMOS Logic
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MC74LVX125

SWITCHING WAVEFORMS

_ Vee
—Vce OE
— GND
GND t t [~

PZL PLZ HIGH

IMPEDANCE
50% V,
50% Vg 0 Sce VoL 0.3V
OL ™Y
PZH  tPHZ — (e
VoH -0.3V

° 0% Vee \ HIGH

IMPEDANCE
Figure 3. Figure 4.
TEST CIRCUITS
TEST POINT TEST POINT
1kQ CONNECT TO Ve WHEN
OUTPUT OuTPUT TESTING tpz AND tpzy .
DEVICE DEVICE CONNECT TO GND WHEN
UNDER UNDER TESTING tpHz AND tpzp.
CL* CL*
TEST I TEST :|:
* Includes all probe and jig capacitance * Includes all probe and jig capacitance
Figure 5. Propagation Delay Test Circuit Figure 6. Three—State Test Circuit
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

3-t0-8 Line Decoder
With 5V-Tolerant Inputs

The MC74LVX138 is an advanced high speed CMOS 3-to-8 line
decoder. The inputs tolerate voltages up to 7V, allowing the interface of
5V systems to 3V systems.

When the device is enabled, three Binary Select inputs (A0 — A2)
determine which one of the outputs (O0 — O7) will go Low. When enable
input E3 is held Low or either E2 or E1 is held High, decoding function is
inhibited and all outputs go high. E3, E2, and E1 inputs are provided to
ease cascade connection and for use as an address decoder for memory
systems.

* High Speed: tpp = 5.5ns (Typ) at Vcc = 3.3V

* Low Power Dissipation: Icc = 4pA (Max) at Ta = 25°C

e Power Down Protection Provided on Inputs

* Balanced Propagation Delays

* Low Noise: VoLp = 0.5V (Max)

e Pin and Function Compatible with Other Standard Logic Families
* Latchup Performance Exceeds 300mA

e ESD Performance: HBM > 2000V; Machine Model > 200V

Vg 00 Ol 02 03 04

pininininininin

Figure 1. 16—Lead Pinout (Top View)

6/97

MC74LVX138

LVX

LOW-VOLTAGE CMOS

16-LEAD SOIC PACKAGE

CASE 751B-05

*

DT SUFFIX

16-LEAD TSSOP PACKAGE

CASE 948F-01

M SUFFIX
16—-LEAD SOIC EIAJ PACKAGE
CASE 966-01
PIN NAMES
Pins Function
AO0-A2 Address Inputs
E1-E2 Enable Inputs
E3 Enable Input
00-07 Outputs
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MC74LVX138

1 ® o1
o —— >o—e—{>0
¢ ?—_[::)D__;:j:::yb—————[:>CP—£L- 02
.
¢ o] 2
SELECT 2 D 03 pata
INPUTS AL
— OUTPUTS
[ 4 1 11
? 04
=SS v g
3 05
A2
¢ o 5
T o—>0—— o
;Do_ 7 —
— o7
El
ENABLE — 5
INPUTS  E2
6
E3 [:>x3 [:>x3
Figure 2. Logic Diagram
INPUTS OUTPUTS
E1l E2 E3 A0 Al A2 00 o1 02 03 04 05 06 o7
H X X X X X H H H H H H H H
X H X X X X H H H H H H H H
X X L X X X H H H H H H H H
L L H L L L L H H H H H H H
L L H H L L H L H H H H H H
L L H L H L H H L H H H H H
L L H H H L H H H L H H H H
L L H L L H H H H H L H H H
L L H H L H H H H H H L H H
L L H L H H H H H H H H L H
L L H H H H H H H H H H H L
H = High Voltage Level; L = Low Voltage Level; X = High or Low Voltage Level and Transitions Are Acceptable; For Icc reasons, DO NOT FLOAT
Inputs
A0
Al
A2 o e o 04
\ /
A3 {>o—|
A4 4
| | | | | | 123 | | | 123 123
A0 Al A2 A0 Al A2 E A0 Al A2 E A0 Al A2 E

00 01 02 03 04 07| [0001 020304050607 [000OL020304050607| |00OLO20304050607
M ——— 031

Figure 3. Expansion to 1-0f—32 Decoding
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MC74LVX138

MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vce DC Supply Voltage -0.5t0 +7.0 \%
Vin DC Input Voltage -0.5t0 +7.0 \
Vout DC Output Voltage -0.5to Vcc +0.5 \
Ik Input Diode Current -20 mA
lok Output Diode Current +20 mA
lout DC Output Current, per Pin 25 mA
Icc DC Supply Current, Vcc and GND Pins *75 mA
PD Power Dissipation 180 mw
Tstg Storage Temperature —65 to +150 °C

* Absolute maximum continuous ratings are those values beyond which damage to the device may occur. Exposure to these conditions or
conditions beyond those indicated may adversely affect device reliability. Functional operation under absolute—maximum-rated conditions is
not implied.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Vce DC Supply Voltage 2.0 3.6 \%
Vin DC Input Voltage 0 5.5 \Y
Vout DC Output Voltage 0 Vce \Y
TA Operating Temperature, All Package Types -40 +85 °C
AY/AV Input Rise and Fall Time 0 100 ns/\V
DC ELECTRICAL CHARACTERISTICS

Vee Tp =25°C Tp =—40t0 85°C
Symbol Parameter Test Conditions \% Min Typ Max Min Max Unit
VIH High—Level Input Voltage 2.0 15 15 \%
3.0 2.0 2.0
3.6 2.4 24
VL Low—Level Input Voltage 2.0 0.5 0.5 \%
3.0 0.8 0.8
3.6 0.8 0.8
VOH High—Level Output Voltage | IoH =—-50pA 2.0 1.9 2.0 1.9 \%
(Vin = VIH or VL) loH = —50pA 3.0 2.9 3.0 2.9
loH = —4mA 3.0 2.58 2.48
VoL Low—Level Output Voltage | IgL = 50pA 2.0 0.0 0.1 0.1 \%
(Vin=VjH or Vi) loL = 50pA 3.0 0.0 0.1 0.1
loL = 4mA 3.0 0.36 0.44
lin Input Leakage Current Vjn = 5.5V or GND 3.6 +0.1 +1.0 HA
Icc Quiescent Supply Current | Vjp = Vcc or GND 3.6 4.0 40.0 HA
MOTOROLA 34 LVX Data — Low-Voltage CMOS Logic
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AC ELECTRICAL CHARACTERISTICS

(Input ty = tf = 3.0ns)

MC74LVX138

Tp =25°C Tp=—-40t085°C

Symbol Parameter Test Conditions Min Typ Max Min Max Unit

tPLH, Propagation Delay Vcec =27V CL = 15pF 7.1 13.8 1.0 16.5 ns
tPHL Input to Output CL = 50pF 9.6 17.3 1.0 20.0
Vcc=33+£03V  CL=15pF 5.5 8.8 1.0 10.5
C| =50pF 8.0 12.3 1.0 14.0

tPPLH, Propagation Delay Vce =27V CL = 15pF 8.7 16.3 1.0 19.5 ns
tPHL E3t0o O CL = 50pF 1.2 19.8 1.0 23.0
Vcc=33+£03V  CL=15pF 6.8 10.6 1.0 12.5
CL = 50pF 9.3 14.1 1.0 16.0

tPLH» Propagation Delay Vce =27V CL = 15pF 8.8 16.0 1.0 18.5 ns
tPHL ElorE2t0 O CL = 50pF 11.3 19.5 1.0 22.0
Vcc=33+£03V  CL=15pF 6.9 10.4 1.0 115
C| =50pF 9.4 13.9 1.0 15.0

tOSHL Output-to—Output Skew Vce =27V CL = 50pF 2.5 2.5 ns
tOSLH (Note 1.) Vce =3.30.3V CL = 50pF 25 25

1. Skewis defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device.
The specification applies to any outputs switching in the same direction, either HIGH-to—LOW (tosH| ) or LOW—to—-HIGH (tos| H); parameter
guaranteed by design.

CAPACITIVE CHARACTERISTICS

Ta =25°C Tp =—401t085°C
Symbol Parameter Min Typ Max Min Max Unit
Cin Input Capacitance 4 10 10 pF
Cpp Power Dissipation Capacitance (Note 2.) 34 pF

2. Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
Average operating current can be obtained by the equation: Icc(opr) =Cpp ® Vcc ¢ fin + Icc - Cpp is used to determine the no—load dynamic
power consumption; Pp = Cpp  Vcc? o fin + Icc » Vee.

NOISE CHARACTERISTICS (Input t; = tf = 3.0ns, C|_ = 50pF, V¢ = 3.3V, Measured in SOIC Package)

Tp = 25°C
Symbol Characteristic Typ Max Unit
VoLp Quiet Output Maximum Dynamic Vo 0.5 \%
VoLv Quiet Output Minimum Dynamic Vo -0.5 \%
VIHD Minimum High Level Dynamic Input Voltage 2.0 \%
VILD Maximum Low Level Dynamic Input Voltage 0.8 \%
LVX Data — Low-Voltage CMOS Logic 35 MOTOROLA
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MC74LVX138

SWITCHING WAVEFORMS

VALID VALID

Vee
GND

A 50%

tPHL

50% Ve

Figure 4.

E20rEl

tPHL

50% Ve

E3

Figure 6.

TEST CIRCUIT

TEST POINT

DEVICE
UNDER
TEST

OUTPUT

I

*Includes all probe and jig capacitance

Figure 7. Test Circuit

50% Vce

Figure 5.

MOTOROLA
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Quad 2-Channel Multiplexer
With 5V-Tolerant Inputs MC74LVX157

The MC74LVX157 is an advanced high speed CMOS quad 2—channel
multiplexer. The inputs tolerate voltages up to 7V, allowing the interface of

5V systems to 3V systems.
It consists_of four 2—input digital multiplexers with common select (S)
and enable (E) inputs. When E is held High, selection of data is inhibited

and all the outputs go Low.

The select decoding determines whether the 10n or I1n inputs get LOW-VOLTAGE CMOS
routed to the corresponding Zn outputs.

* High Speed: tpp = 5.1ns (Typ) at Vcc = 3.3V
* Low Power Dissipation: Icc = 4MA (Max) at Ta = 25°C
e Power Down Protection Provided on Inputs
* Balanced Propagation Delays
e Low Noise: VOLP =0.5VvV (I\/laX) D SUFFIX
* Pin and Function Compatible with Other Standard Logic Families 16-LEAD SOIC PACKAGE
e Latchup Performance Exceeds 300mA CASE 751B-05
e ESD Performance: HBM > 2000V; Machine Model > 200V

S o

M6] [15] [] [18] [12] [11] [0] [o] 16—LEADD:FI—SSSUOF|: IF)’<ACKAGE

CASE 948F-01

L] [2f L] [e] [s] L] o] [e] M SUFFIX
S 10a I1a Za 10b 11b Zb  GND 16-LEAD SOIC EIAJ PACKAGE
Figure 1. 16-Lead Pinout (Top View) CASE 966-01
S 1 D _|>O:DO— PIN NAMES
Pins Function
= D DO_ 10n Source 0 Data Inputs
) 11n Source 1 Data Inputs
l0a ——>> 4 E Enable Input
2 L~ Za S Select Input
Ila D I Zn Outputs
¢ TRUTH TABLE
o0 ——> 7
L~ b INPUTS OUTPUT
1y —2 N | —
L~ E S on | 11n Zn
[
14 N H X X X L
12
0e R K I Zc Ll H | x| L L
I1c L~ L H X H H
L L L X L
lod —= D T Ll L | H | X H
d 10 ™ H =High Voltage Level; L = Low Voltage Level; X = High or Low
| Voltage Level ; For Icc Reasons DO NOT FLOAT Inputs
Figure 2. Logic Diagram
6/97
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MC74LVX157

MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vce DC Supply Voltage -0.5t0 +7.0 \%
Vin DC Input Voltage -0.5t0 +7.0 \
Vout DC Output Voltage -0.5to Vcc +0.5 \
Ik Input Diode Current -20 mA
lok Output Diode Current +20 mA
lout DC Output Current, per Pin 25 mA
Icc DC Supply Current, Vcc and GND Pins +50 mA
PD Power Dissipation 180 mw
Tstg Storage Temperature —65 to +150 °C

* Absolute maximum continuous ratings are those values beyond which damage to the device may occur. Exposure to these conditions or
conditions beyond those indicated may adversely affect device reliability. Functional operation under absolute—maximum-rated conditions is
not implied.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Vce DC Supply Voltage 2.0 3.6 \%
Vin DC Input Voltage 0 5.5 \Y
Vout DC Output Voltage 0 Vce \Y
TA Operating Temperature, All Package Types -40 +85 °C
AY/AV Input Rise and Fall Time 0 100 ns/\V
DC ELECTRICAL CHARACTERISTICS

Vee Tp =25°C Tp =—40t0 85°C
Symbol Parameter Test Conditions \% Min Typ Max Min Max Unit
VIH High—Level Input Voltage 2.0 15 15 \%
3.0 2.0 2.0
3.6 2.4 24
VL Low—Level Input Voltage 2.0 0.5 0.5 \%
3.0 0.8 0.8
3.6 0.8 0.8
VOH High—Level Output Voltage | IoH =—-50pA 2.0 1.9 2.0 1.9 \%
(Vin = VIH or VL) loH = —50pA 3.0 2.9 3.0 2.9
loH = —4mA 3.0 2.58 2.48
VoL Low—Level Output Voltage | IgL = 50pA 2.0 0.0 0.1 0.1 \%
(Vin=VjH or Vi) loL = 50pA 3.0 0.0 0.1 0.1
loL = 4mA 3.0 0.36 0.44
lin Input Leakage Current Vjn = 5.5V or GND 3.6 +0.1 +1.0 HA
Icc Quiescent Supply Current | Vjp = Vcc or GND 3.6 4.0 40.0 HA
MOTOROLA 38 LVX Data — Low—-Voltage CMOS Logic
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AC ELECTRICAL CHARACTERISTICS

(Input ty = tf = 3.0ns)

MC74LVX157

Ta =25°C Ta =—401t085°C

Symbol Parameter Test Conditions Min Typ Max Min Max Unit

tPLH. Propagation Delay, Input to Vce =27V CL = 15pF 6.6 12,5 1.0 155 ns
tPHL Output CL = 50pF 9.1 16.0 1.0 19.0
Vcc=3.3+03V  C| =15pF 5.1 7.9 1.0 9.5
C| =50pF 7.6 11.4 1.0 13.0

tPPLH, Propagation Delay, Vce =27V CL = 15pF 8.9 16.9 1.0 20.5 ns
tPHL StoZn CL = 50pF 11.4 20.4 1.0 24.0
Vcc=3.3+03V  C|=15pF 7.0 11.0 1.0 13.0
CL = 50pF 9.5 14.5 1.0 16.5

tPLH» Propagation Delay, Vce =27V CL = 15pF 9.1 17.6 1.0 20.5 ns
tPHL Eto Zn CL = 50pF 11.6 21.1 1.0 24.0
Vcc=3.3+£03V  C| =15pF 7.2 11.5 1.0 13.5
C| =50pF 9.7 15.0 1.0 17.0

tOSHL Output-to—Output Skew Vce =27V CL = 50pF 15 15 ns
tOSLH (Note 1.) Vce =3.30.3V CL = 50pF 15 15

1. Skewis defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device.
The specification applies to any outputs switching in the same direction, either HIGH-to—LOW (tosH| ) or LOW—to—-HIGH (tos| H); parameter
guaranteed by design.

CAPACITIVE CHARACTERISTICS

Ta =25°C Tp =—401t085°C
Symbol Parameter Min Typ Max Min Max Unit
Cin Input Capacitance 4 10 10 pF
Cpp Power Dissipation Capacitance (Note 2.) 20 pF

2. Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
Average operating current can be obtained by the equation: Icc(opR) = Cpp ® Vcc * fin +Icc /4 (per bit). Cpp is used to determine the no—load
dynamic power consumption; Pp = Cpp » Vo2 e fin + Icc » Vec.

NOISE CHARACTERISTICS (Input t; = tf = 3.0ns, C|_ = 50pF, V¢ = 3.3V, Measured in SOIC Package)

Tp = 25°C
Symbol Characteristic Typ Max Unit
VoLp Quiet Output Maximum Dynamic Vo 0.3 0.5 \%
VoLv Quiet Output Minimum Dynamic Vo -0.3 -0.5 \%
VIHD Minimum High Level Dynamic Input Voltage 2.0 \%
VILD Maximum Low Level Dynamic Input Voltage 0.8 \%
LVX Data — Low-Voltage CMOS Logic 39 MOTOROLA
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MC74LVX157

SWITCHING WAVEFORMS

— Vce _ — Ve
InorS E 50%
GND GND
tPLH tPHL tPHL
Zn 50% Ve 7n 50% Ve
Figure 3. Figure 4.
TEST CIRCUIT
TEST POINT
OUTPUT
DEVICE
UNDER .
TEST I CL
*Includes all probe and jig capacitance
Figure 5. Propagation Delay Test Circuit
MOTOROLA 40 LVX Data — Low-Voltage CMOS Logic
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MOTOROLA

SEMICONDUCTOR TECHNICAL DATA

Octal Bus Buffer
Inverting With 5V-Tolerant Inputs

The MC74LVX240 is an advanced high speed CMOS inverting 3—state
octal bus buffer and has two active low output enables. It is also designed
to work with 3—state memory address drivers, etc. The inputs tolerate
voltages up to 7V, allowing the interface of 5V systems to 3V systems.

* High Speed: tpp = 4.3ns (Typ) at Vcc = 3.3V

* Low Power Dissipation: Icc = 4pA (Max) at Ta = 25°C
* Power Down Protection Provided on Inputs
* Balanced Propagation Delays

* Low Noise: VoLp = 0.8V (

Max)

e Pin and Function Compatible with Other Standard Logic Families
* Latchup Performance Exceeds 300mA
e ESD Performance: HBM > 2000V; Machine Model > 200V
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Figure 1. 20-Lead Pinout (Top View)
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MC74LVX240

LVX

LOW-VOLTAGE CMOS

DW SUFFIX
20-LEAD SOIC PACKAGE
CASE 751D-04

*

DT SUFFIX
20-LEAD TSSOP PACKAGE
CASE 948E-02

M SUFFIX
20-LEAD SOIC EIAJ PACKAGE
CASE 967-01
PIN NAMES
Pins Function
nOE Output Enable Inputs

1Dn, 2Dn Data Inputs
10n, 20n 3-State Outputs

FUNCTION TABLE

INPUTS OUTPUTS
10E, 20E 1Dn, 2Dn 10n, 20n
L L L
L H H
H X z
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MC74LVX240

MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vce DC Supply Voltage -0.5t0 +7.0 \%
Vin DC Input Voltage -0.5t0 +7.0 \
Vout DC Output Voltage -0.5to Vcc +0.5 \
Ik Input Diode Current -20 mA
lok Output Diode Current +20 mA
lout DC Output Current, per Pin 25 mA
Icc DC Supply Current, Vcc and GND Pins *75 mA
PD Power Dissipation 180 mw
Tstg Storage Temperature —65 to +150 °C

* Absolute maximum continuous ratings are those values beyond which damage to the device may occur. Exposure to these conditions or
conditions beyond those indicated may adversely affect device reliability. Functional operation under absolute—maximum-rated conditions is
not implied.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Vce DC Supply Voltage 2.0 3.6 \%
Vin DC Input Voltage 0 5.5 \Y
Vout DC Output Voltage 0 Vce \Y
TA Operating Temperature, All Package Types -40 +85 °C
AY/AV Input Rise and Fall Time 0 100 ns/\V
DC ELECTRICAL CHARACTERISTICS

vee Tp =25°C Tp =—40t0 85°C
Symbol Parameter Test Conditions \ Min Typ Max Min Max Unit
VIH High-Level Input Voltage 2.0 15 15 \%
3.0 2.0 2.0
3.6 2.4 24
VL Low—Level Input Voltage 2.0 0.5 0.5 \%
3.0 0.8 0.8
3.6 0.8 0.8
VOH High—Level Output Voltage | IoH =—-50pA 2.0 1.9 2.0 1.9 \%
(Vin = VIH or VL) loH = —50pA 3.0 2.9 3.0 2.9
loH = —4mA 3.0 2.58 2.48
VoL Low—Level Output Voltage | IgL = 50pA 2.0 0.0 0.1 0.1 \%
(Vin=VjH or Vi) loL = 50pA 3.0 0.0 0.1 0.1
loL = 4mA 3.0 0.36 0.44

lin Input Leakage Current Vjn = 5.5V or GND 3.6 +0.1 +1.0 HA

loz Maximum Three—State Vin = VL or ViH 3.6 +0.25 +2.5 HA
Leakage Current Vout=Vcc or GND

Icc Quiescent Supply Current | Vjp = Vcc or GND 3.6 4.0 40.0 HA
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AC ELECTRICAL CHARACTERISTICS

(Input ty = tf = 3.0ns)

MC74LVX240

Tp =25°C Tp=—-40t085°C
Symbol Parameter Test Conditions Min Typ Max Min Max Unit
tPLH, Propagation Delay Vcec =27V CL = 15pF 5.7 10.1 1.0 12.5 ns
tPHL Input to Output CL = 50pF 8.2 13.6 1.0 16.0
Vcc=33+£03V  CL=15pF 4.3 6.2 1.0 7.5
C| =50pF 6.8 9.7 1.0 11.0
tpzL, Output Enable Time to Vce =27V CL = 15pF 7.1 13.8 1.0 16.5 ns
tpzH High and Low Level R = 1kQ C| =50pF 9.6 17.3 1.0 20.0
Vcc=33+£03V  CL=15pF 55 8.8 1.0 10.5
R = 1kQ CL = 50pF 8.0 12.3 1.0 14.0
tpLz, Output Disable Time From Vce = 2.7V CL = 50pF 11.6 16.0 1.0 19.0 ns
tPHZ High and Low Level R| = 1kQ
Vcc=3.3+£0.3V  CL=50pF 9.7 11.4 1.0 13.0
R = 1kQ
tOSHL Output-to—Output Skew Vce =27V CL = 50pF 15 15 ns
tOSLH (Note 1.) Vce =3.30.3V CL = 50pF 15 15

1. Skewis defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device.
The specification applies to any outputs switching in the same direction, either HIGH-to—LOW (tosH| ) or LOW—to—-HIGH (tos| H); parameter
guaranteed by design.

CAPACITIVE CHARACTERISTICS

Ta =25°C Tp =—401t085°C
Symbol Parameter Min Typ Max Min Max Unit
Cin Input Capacitance 4 10 10 pF
Cout Maximum Three—State Output Capacitance 6 pF
CpDp Power Dissipation Capacitance (Note 2.) 19 pF

2. Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
Average operating current can be obtained by the equation: Icc(opRr) = Cpp * Vcc © fin +Icc /8 (per bit). Cpp is used to determine the no—load
dynamic power consumption; Pp = Cpp » Vcc?2 e fin + Icc » Vec.

NOISE CHARACTERISTICS (Input t; = tf = 3.0ns, C|_ = 50pF, V¢ = 3.3V, Measured in SOIC Package)

Ta = 25°C
Symbol Characteristic Typ Max Unit
VoLp Quiet Output Maximum Dynamic Vo 0.5 0.8 \%
VoLv Quiet Output Minimum Dynamic Vo -0.5 -0.8 \%
VIHD Minimum High Level Dynamic Input Voltage 2.0 \%
VILD Maximum Low Level Dynamic Input Voltage 0.8 \%
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MC74LVX240

SWITCHING WAVEFORMS

- Vee
1Dn, 2Dn —Vce 10E, 20E
— GND
GND t t -~
Pzl PLZ HIGH
IMPEDANCE
. 50% V,
10n, 20n 50% Ve 10n, 20n e VoL +0.3V
tp7H  tpHZ —>  |e—
- VoH -0.3V
10n, 20n

0,
>0%Vee \ HIGH

IMPEDANCE
Figure 3. Figure 4.
TEST CIRCUITS
TEST POINT TEST POINT
110 CONNECT TO Vo WHEN
OUTPUT OUTPUT TESTING tpz AND tpzy .
DEVICE DEVICE CONNECT TO GND WHEN
UNDER o UNDER o TESTING tpHz AND tpzH.
TEST I L TEST I L

* Includes all probe and jig capacitance * Includes all probe and jig capacitance

Figure 5. Propagation Delay Test Circuit Figure 6. Three—State Test Circuit
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Octal Bus Buffer
With 5V-Tolerant Inputs MC74LVX244

The MC74LVX244 is an advanced high speed CMOS non-inverting

3—state octal bus buffer and has two active low output enables. It is also
designed to work with 3—state memory address drivers, etc. The inputs
tolerate voltages up to 7V, allowing the interface of 5V systems to 3V
systems.

* High Speed: tpp = 4.7ns (Typ) at Vcc = 3.3V LOW-VOLTAGE CMOS
* Low Power Dissipation: Icc = 4pA (Max) at Ta = 25°C

* Power Down Protection Provided on Inputs

* Balanced Propagation Delays

e Low Noise: VoLp = 0.8V (Max)

* Pin and Function Compatible with Other Standard Logic Families
e Latchup Performance Exceeds 300mA DW SUFFIX

e ESD Performance: HBM > 2000V; Machine Model > 200V 20-LEAD SOIC PACKAGE
CASE 751D-04

Vcc 20E 100 200 101 2D1 102 202 103 203

[20] [10] [16] [v7] [16] [16] [14] [1s] [re] [u] \?@&

DT SUFFIX
) 20-LEAD TSSOP PACKAGE
CASE 948E-02

L] [of [af Lef Ls] Le] [z] L8] [o] [u0]
10E 1D0 200 1D1 201 1D2 202 1D3 203 GND

Figure 1. 20-Lead Pinout (Top View) M SUFFIX
20-LEAD SOIC EIAJ PACKAGE

CASE 967-01
10E — 20E —
PIN NAMES

b )
2 18 17 3 i i
100 \[ 100 200 \[ 200 Pins Function
| | nOE Output Enable Inputs
4 \l 16 15 \| g 1Dn, 2Dn Data Inputs
1D1 101 2D1 201 10n, 20n 3-State Outputs
b )
6 \[ 14 13 \[ 7
1D2 102 2D2 202 FUNCTION TABLE
8 . | 12 1P | 9 INPUTS OUTPUTS
1D3 103 2D3 203 Pl
10E, 20E 1Dn, 2Dn 10n, 20n
Figure 2. Logic Diagram L L L
L H H
H X A
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MC74LVX244

MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vce DC Supply Voltage -0.5t0 +7.0 \%
Vin DC Input Voltage -0.5t0 +7.0 \
Vout DC Output Voltage -0.5to Vcc +0.5 \
Ik Input Diode Current -20 mA
lok Output Diode Current +20 mA
lout DC Output Current, per Pin 25 mA
Icc DC Supply Current, Vcc and GND Pins *75 mA
PD Power Dissipation 180 mw
Tstg Storage Temperature —65 to +150 °C

* Absolute maximum continuous ratings are those values beyond which damage to the device may occur. Exposure to these conditions or
conditions beyond those indicated may adversely affect device reliability. Functional operation under absolute—maximum-rated conditions is
not implied.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Vce DC Supply Voltage 2.0 3.6 \%
Vin DC Input Voltage 0 5.5 \Y
Vout DC Output Voltage 0 Vce \Y
TA Operating Temperature, All Package Types -40 +85 °C
AY/AV Input Rise and Fall Time 0 100 ns/\V
DC ELECTRICAL CHARACTERISTICS

Vee Tp =25°C Tp =—40t0 85°C
Symbol Parameter Test Conditions \% Min Typ Max Min Max Unit
VIH High—Level Input Voltage 2.0 15 15 \%
3.0 2.0 2.0
3.6 2.4 24
VL Low—Level Input Voltage 2.0 0.5 0.5 \%
3.0 0.8 0.8
3.6 0.8 0.8
VOH High—Level Output Voltage | IoH =—-50pA 2.0 1.9 2.0 1.9 \%
(Vin = VIH or VL) loH = —50pA 3.0 2.9 3.0 2.9
loH = —4mA 3.0 2.58 2.48
VoL Low—Level Output Voltage | IgL = 50pA 2.0 0.0 0.1 0.1 \%
(Vin=VjH or Vi) loL = 50pA 3.0 0.0 0.1 0.1
loL = 4mA 3.0 0.36 0.44

lin Input Leakage Current Vjn = 5.5V or GND 3.6 +0.1 +1.0 HA

loz Maximum Three—State Vin = VL or ViH 3.6 +0.25 +2.5 HA
Leakage Current Vout=Vcc or GND

Icc Quiescent Supply Current | Vjp = Vcc or GND 3.6 4.0 40.0 HA
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AC ELECTRICAL CHARACTERISTICS

(Input ty = tf = 3.0ns)

MC74LVX244

Tp =25°C Tp=—-40t085°C
Symbol Parameter Test Conditions Min Typ Max Min Max Unit
tPLH, Propagation Delay Vcec =27V CL = 15pF 6.1 11.4 1.0 13.5 ns
tPHL Input to Output CL = 50pF 8.6 14.9 1.0 17.0
Vcc=33+£03V  CL=15pF 4.7 7.1 1.0 8.5
C| =50pF 7.2 10.6 1.0 12.0
tpzL, Output Enable Time to Vce =27V CL = 15pF 7.1 13.8 1.0 16.5 ns
tpzH High and Low Level R = 1kQ C| =50pF 9.6 17.3 1.0 20.0
Vcc=33+£03V  CL=15pF 55 8.8 1.0 10.5
R = 1kQ CL = 50pF 8.0 12.3 1.0 14.0
tpLz, Output Disable Time From Vce = 2.7V CL = 50pF 11.6 16.0 1.0 19.0 ns
tPHZ High and Low Level R| = 1kQ
Vcc=3.3+£0.3V  CL=50pF 9.7 11.4 1.0 13.0
R = 1kQ
tOSHL Output-to—Output Skew Vce =27V CL = 50pF 15 15 ns
tOSLH (Note 1.) Vce =3.30.3V CL = 50pF 15 15

1. Skewis defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device.
The specification applies to any outputs switching in the same direction, either HIGH-to—LOW (tosH| ) or LOW—to—-HIGH (tos| H); parameter
guaranteed by design.

CAPACITIVE CHARACTERISTICS

Ta =25°C Tp =—401t085°C
Symbol Parameter Min Typ Max Min Max Unit
Cin Input Capacitance 4 10 10 pF
Cout Maximum Three—State Output Capacitance 6 pF
CpDp Power Dissipation Capacitance (Note 2.) 19 pF

2. Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
Average operating current can be obtained by the equation: Icc(opRr) = Cpp * Vcc © fin +Icc /8 (per bit). Cpp is used to determine the no—load
dynamic power consumption; Pp = Cpp » Vcc?2 e fin + Icc » Vec.

NOISE CHARACTERISTICS (Input t; = tf = 3.0ns, C|_ = 50pF, V¢ = 3.3V, Measured in SOIC Package)

Ta = 25°C
Symbol Characteristic Typ Max Unit
VoLp Quiet Output Maximum Dynamic Vo 0.5 0.8 \%
VoLv Quiet Output Minimum Dynamic Vo -0.5 -0.8 \%
VIHD Minimum High Level Dynamic Input Voltage 2.0 \%
VILD Maximum Low Level Dynamic Input Voltage 0.8 \%
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MC74LVX244

SWITCHING WAVEFORMS

Vee
1Dn, 2Dn —Vce 10E, 20E
— GND
GND Pzl tpLz -
L :-IUI(;II:DANCE
10n, 20n 10,200 50% Voe
VoL 0.3V
tPZH  tPHZ —>  [<—
VoH-0.3V
10n, 20n 50% Ve \ HIGH
IMPEDANCE
Figure 3. Figure 4.
TEST CIRCUITS
TEST POINT TEST POINT
ko CONNECT TO Ve WHEN
OUTPUT OUTPUT TESTING tpz AND tpzy .
DEVICE DEVICE CONNECT TO GND WHEN
UNDER UNDER TESTING tpHz AND tpzH.
CL* CLk
TEST I TEST :|:

* Includes all probe and jig capacitance * Includes all probe and jig capacitance

Figure 5. Propagation Delay Test Circuit Figure 6. Three—State Test Circuit
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Octal Bus Transceiver
With 5V-Tolerant Inputs

The MC74LVX245 is an advanced high speed CMOS octal bus
transceiver.

Itis intended for two—way asynchronous communication between data
buses. The direction of data transmission is determined by the level of the
T/R input. The output enable pin (OE) can be used to disable the device,
so that the buses are effectively isolated.

All inputs are equipped with protection circuits against static discharge.

* High Speed: tpp = 4.7ns (Typ) at Vcc = 3.3V

* Low Power Dissipation: Icc = 4pA (Max) at Ta = 25°C

* Power Down Protection Provided on Inputs

* Balanced Propagation Delays

* Low Noise: VoLp = 0.8V (Max)

* Pin and Function Compatible with Other Standard Logic Families
e Latchup Performance Exceeds 300mA

e ESD Performance: HBM > 2000V; Machine Model > 200V

APPLICATION NOTES

1. Do not force a signal on an I/O pin when itis an active output, damage may
occur.

2. All floating (high impedence) input or I/O pins must be fixed by means of
pull up or pull down resistors or bus terminator ICs.

3. Aparasitic diode is formed between the bus and V¢ ¢ terminals. Therefore,
the LVX245 cannot be used to interface 5V to 3V systems directly.

Vec OE B0 Bl

MC74LVX245

LVX

LOW-VOLTAGE CMOS

DW SUFFIX

20-LEAD SOIC PACKAGE

CASE 751D-04

*

DT SUFFIX

20-LEAD TSSOP PACKAGE

CASE 948E-02

B2 B3 B4 B5 B6 B7 M SUFFIX
[20] [19] [18] [17] [16] [1s] [14] [13] [12] [u1] 20-LEAD SOIC EIAJ PACKAGE
CASE 967-01
) PIN NAMES
O Pins Function
DN PE B o OE | ouputEnabe
— T/IR Transmit/Receive Input
TR A0 AL A2 A3 A4 A5 A6 A7 GND A0-A7 Side A 3-State Inputs or 3—State
Figure 1. 20—-Lead Pinout (Top View) Outputs
BO-B7 Side B 3—State Inputs or 3—State
Outputs
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MC74LVX245
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Figure 2. Logic Diagram

INPUTS

OPERATING MODE

OE TIR Non—Inverting
L L B Data to A Bus
H A Data to B Bus
H X z

H = High Voltage Level; L = Low Voltage Level; Z = High Impedance State; X = High or Low Voltage Level
and Transitions are Acceptable; For Icc reasons, Do Not Float Inputs
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MAXIMUM RATINGS*

MC74LVX245

Symbol Parameter Value Unit
Vce DC Supply Voltage -0.5t0 +7.0 \%
Vin DC Input Voltage (T/R, OE) -0.5t0 +7.0 V
Vijo DC Output Voltage -0.5to Vcc +0.5 \
Ik Input Diode Current -20 mA
lok Output Diode Current +20 mA
lout DC Output Current, per Pin 25 mA
Icc DC Supply Current, Vcc and GND Pins *75 mA
PD Power Dissipation 180 mw
Tstg Storage Temperature —65 to +150 °C

* Absolute maximum continuous ratings are those values beyond which damage to the device may occur. Exposure to these conditions or
conditions beyond those indicated may adversely affect device reliability. Functional operation under absolute—maximum-rated conditions is
not implied.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Vce DC Supply Voltage 2.0 3.6 \%
Vin DC Input Voltage (T/R, OE) 0 55 \%
Vijo DC Output Voltage 0 Vce \Y
TA Operating Temperature, All Package Types -40 +85 °C
AY/AV Input Rise and Fall Time 0 100 ns/\V
DC ELECTRICAL CHARACTERISTICS

Vee Tp =25°C Tp =—40t0 85°C
Symbol Parameter Test Conditions \% Min Typ Max Min Max Unit
VIH High—Level Input Voltage 2.0 15 15 \%
3.0 2.0 2.0
3.6 2.4 24
VL Low—Level Input Voltage 2.0 0.5 0.5 \%
3.0 0.8 0.8
3.6 0.8 0.8
VOH High—Level Output Voltage | IoH =—-50pA 2.0 1.9 2.0 1.9 \%
(Vin = VIH or VL) loH = —50pA 3.0 2.9 3.0 2.9
loH = —4mA 3.0 2.58 2.48
VoL Low—Level Output Voltage | IgL = 50pA 2.0 0.0 0.1 0.1 \%
(Vin=VjH or Vi) loL = 50pA 3.0 0.0 0.1 0.1
loL = 4mA 3.0 0.36 0.44
lin Input Leakage Current Vijn=5.5V or GND 3.6 +0.1 +1.0 HA
(T/R, OE)
loz Maximum Three—State Vin = VL or ViH 3.6 +0.25 +2.5 HA
Leakage Current Vout=Vcc or GND
Icc Quiescent Supply Current | Vjn = Vg or GND 3.6 4.0 40.0 HA
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MC74LVX245

AC ELECTRICAL CHARACTERISTICS

(Input ty = tf = 3.0ns)

Tp =25°C Tp=—-40t085°C
Symbol Parameter Test Conditions Min Typ Max Min Max Unit
tPLH, Propagation Delay Vcec =27V CL = 15pF 6.1 10.7 1.0 13.5 ns
tPHL Input to Output CL = 50pF 8.6 14.2 1.0 17.0
Vcc=33+£03V  CL=15pF 4.7 6.6 1.0 8.0
C| =50pF 7.2 10.1 1.0 1.5
tpzL, Output Enable Time to Vce =27V CL = 15pF 9.0 16.9 1.0 20.5 ns
tpzH High and Low Level R = 1kQ C| =50pF 115 20.4 1.0 24.0
Vcc=33+£03V  CL=15pF 7.1 11.0 1.0 13.0
R = 1kQ CL = 50pF 9.6 14.5 1.0 16.5
tpLz, Output Disable Time From Vce = 2.7V CL = 50pF 11.5 18.0 1.0 21.0 ns
tPHZ High and Low Level R| = 1kQ
Vcc=3.3+£0.3V  CL=50pF 9.6 12.8 1.0 14.5
R = 1kQ
tOSHL Output-to—Output Skew Vce =27V CL = 50pF 15 15 ns
tOSLH (Note 1.) Vce =3.30.3V CL = 50pF 15 15

1. Skewis defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device.
The specification applies to any outputs switching in the same direction, either HIGH-to—LOW (tosH| ) or LOW—to—-HIGH (tos| H); parameter
guaranteed by design.

CAPACITIVE CHARACTERISTICS

Ta =25°C Tp =—401t085°C
Symbol Parameter Min Typ Max Min Max Unit
Cin Input Capacitance (T/R, OE) 4 10 10 pF
Ci/o Maximum Three—State I/O Capacitance 8 pF
CpDp Power Dissipation Capacitance (Note 2.) 21 pF

2. Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
Average operating current can be obtained by the equation: Icc(opRr) = Cpp * Vcc © fin +Icc /8 (per bit). Cpp is used to determine the no—load
dynamic power consumption; Pp = Cpp » Vcc?2 e fin + Icc » Vec.

NOISE CHARACTERISTICS (Input t; = tf = 3.0ns, C|_ = 50pF, V¢ = 3.3V, Measured in SOIC Package)

Ta = 25°C

Symbol Characteristic Typ Max Unit
VoLp Quiet Output Maximum Dynamic Vo 0.5 0.8 \%
VoLv Quiet Output Minimum Dynamic Vo -0.5 -0.8 \%
VIHD Minimum High Level Dynamic Input Voltage 2.0 \%
VILD Maximum Low Level Dynamic Input Voltage 0.8 \%
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MC74LVX245

SWITCHING WAVEFORMS

Vee

GND

TIR

AorB

AorB

X

Vee
50%
GND

Vee

50% Ve 50% Vce
— GND
tpzL  tpLZ HIGH

50% V¢

: IMPEDANCE
= VoL 0.3V

tPzH tPHZ —>  [=—

Von 0.3V
& HIGH

50% Vce

IMPEDANCE
Figure 3. Figure 4.
TEST CIRCUITS
TEST POINT TEST POINT
1kQ CONNECT TO Vo WHEN
OUTPUT OUTPUT TESTING tp| 7 AND tp7|..
DEVICE DEVICE CONNECT TO GND WHEN
UNDER .- UNDER o TESTING tpHz AND tpzp.
TEST I L TEST I L
* Includes all probe and jig capacitance * Includes all probe and jig capacitance
Figure 5. Propagation Delay Test Circuit Figure 6. Three—State Test Circuit
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Octal D-Type Latch

with 3-State Outputs
With 5V-Tolerant Inputs

The MC74LVX373 is an advanced high speed CMOS octal latch with
3-state outputs. The inputs tolerate voltages up to 7V, allowing the
interface of 5V systems to 3V systems.

This 8-bit D—type latch is controlled by a latch enable input and an
output enable input. When the output enable input is high, the eight
outputs are in a high impedance state.

* High Speed: tpp = 5.8ns (Typ) at Vcc = 3.3V

* Low Power Dissipation: Icc = 4MA (Max) at Ta = 25°C

* Power Down Protection Provided on Inputs

* Balanced Propagation Delays

e Low Noise: VoLp = 0.8V (Max)

* Pin and Function Compatible with Other Standard Logic Families
e Latchup Performance Exceeds 300mA

e ESD Performance: HBM > 2000V; Machine Model > 200V

Vcc O7 D7 D6

06 O5 D5 D4 04 LE
[20] [10] [16] [v7] [16] [16] [14] [1s] [re] [u]

D

O
Lol L] L] Lef [s] Lol [7] [e] Lo] [w0]

00 DO D1 0o1 D3 03 GND
Figure 1. 20-Lead Pinout (Top View)
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MC74LVX373

LVX

LOW-VOLTAGE CMOS

DW SUFFIX
20-LEAD SOIC PACKAGE
CASE 751D-04

*

DT SUFFIX
20-LEAD TSSOP PACKAGE
CASE 948E-02

M SUFFIX
20-LEAD SOIC EIAJ PACKAGE
CASE 967-01

PIN NAMES

Function

Output Enable Input
Latch Enable Input

DO-D7 Data Inputs
00-07 3-State Latch Outputs
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MC74LVX373

nLE N| 2
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nLE N| 5
4 01
D1 D
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7 02
D2 D
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8 03
D3 D
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nLE N| 12
13 04
D4 D
) 15
nLE :l
14 05
D5 D
nLE N 16
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D6 D
nLE N 19
18 o7
D7 D
Figure 2. Logic Diagram
INPUTS OUTPUTS
OE LE Dn On OPERATING MODE
t : |I:| ': Transparent (Latch Disabled); Read Latch
t t T ': Latched (Latch Enabled) Read Latch
L L X NC Hold; Read Latch
H L X Z Hold; Disabled Outputs
: : |I:| % Transparent (Latch Disabled); Disabled Outputs
: t T g Latched (Latch Enabled); Disabled Outputs

H = High Voltage Level; h = High Voltage Level One Setup Time Prior to the Latch Enable High—to—Low
Transition; L = Low Voltage Level; | = Low Voltage Level One Setup Time Prior to the Latch Enable High—to—Low
Transition; NC = No Change, State Prior to the Latch Enable High—to—Low Transition; X = High or Low Voltage
Level or Transitions are Acceptable; Z = High Impedance State; For Icc Reasons DO NOT FLOAT Inputs
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MC74LVX373

MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vce DC Supply Voltage -0.5t0 +7.0 \%
Vin DC Input Voltage -0.5t0 +7.0 \
Vout DC Output Voltage -0.5to Vcc +0.5 \
Ik Input Diode Current -20 mA
lok Output Diode Current +20 mA
lout DC Output Current, per Pin 25 mA
Icc DC Supply Current, Vcc and GND Pins *75 mA
PD Power Dissipation 180 mw
Tstg Storage Temperature —65 to +150 °C

* Absolute maximum continuous ratings are those values beyond which damage to the device may occur. Exposure to these conditions or
conditions beyond those indicated may adversely affect device reliability. Functional operation under absolute—maximum-rated conditions is
not implied.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Vce DC Supply Voltage 2.0 3.6 \%
Vin DC Input Voltage 0 5.5 \Y
Vout DC Output Voltage 0 Vce \Y
TA Operating Temperature, All Package Types -40 +85 °C
AY/AV Input Rise and Fall Time 0 100 ns/\V
DC ELECTRICAL CHARACTERISTICS

Vee Tp =25°C Tp =—40t0 85°C
Symbol Parameter Test Conditions \% Min Typ Max Min Max Unit
VIH High—Level Input Voltage 2.0 15 15 \%
3.0 2.0 2.0
3.6 2.4 24
VL Low—Level Input Voltage 2.0 0.5 0.5 \%
3.0 0.8 0.8
3.6 0.8 0.8
VOH High—Level Output Voltage | IoH =—-50pA 2.0 1.9 2.0 1.9 \%
(Vin = VIH or VL) loH = —50pA 3.0 2.9 3.0 2.9
loH = —4mA 3.0 2.58 2.48
VoL Low—Level Output Voltage | IgL = 50pA 2.0 0.0 0.1 0.1 \%
(Vin=VjH or Vi) loL = 50pA 3.0 0.0 0.1 0.1
loL = 4mA 3.0 0.36 0.44

lin Input Leakage Current Vjn = 5.5V or GND 3.6 +0.1 +1.0 HA

loz Maximum Three—State Vin = VL or ViH 3.6 +0.25 +2.5 HA
Leakage Current Vout=Vcc or GND

Icc Quiescent Supply Current | Vjp = Vcc or GND 3.6 4.0 40.0 HA
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AC ELECTRICAL CHARACTERISTICS (Input t; = tf = 3.0ns)

MC74LVX373

Tp =25°C Tp=—-40t085°C

Symbol Parameter Test Conditions Min Typ Max Min Max Unit

tPLH. Propagation Delay Vce = 2.7V CL = 15pF 7.5 145 1.0 175 ns
tPHL Dto O CL = 50pF 10.0 18.0 1.0 21.0
Vcc=33+£03V  CL=15pF 5.8 9.3 1.0 11.0
CL = 50pF 8.3 12.8 1.0 14.5

tPLH, Propagation Delay Ve =27V Cp = 15pF 7.7 15.0 1.0 185 ns
tPHL LEto O C| = 50pF 10.2 18.5 1.0 22.0
Ve =3.3+0.3V  Cp =15pF 6.0 9.7 1.0 11.5
CL = 50pF 8.5 13.2 1.0 15.0

tpzL, Output Enable Time Vcc =27V CL = 15pF 7.7 15.0 1.0 18.5 ns
tpzH OE to O R = 1kQ C| = 50pF 10.2 18.5 1.0 22.0
Vee =3.3+0.3V  Cp = 15pF 6.0 9.7 1.0 11.5
RL = 1kQ CL = 50pF 8.5 13.2 1.0 15.0

tpLzZ, Output Disable Time Vee =2.7V C| =50pF 9.8 18.0 1.0 21.0 ns

tPHZ OEto O R = 1kQ
Vcc=3.3+0.3V  C| =50pF 8.2 12.8 1.0 14.5
R = 1kQ

tOSHL Output-to—Output Skew Vce =27V CL = 50pF 15 15 ns

tOSLH (Note 1.) Vce =3.30.3V CL = 50pF 15 15

1. Skewis defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device.
The specification applies to any outputs switching in the same direction, either HIGH-to—LOW (togH| ) or LOW—to—HIGH (tos| H); parameter

guaranteed by design.

CAPACITIVE CHARACTERISTICS

Ta =25°C Tp =—401t085°C
Symbol Parameter Min Typ Max Min Max Unit
Cin Input Capacitance 4 10 10 pF
Cout Maximum Three—State Output Capacitance 6 pF
CpDp Power Dissipation Capacitance (Note 2.) 27 pF

2. Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
Averageoperating currentcanbe obtainedbythe equation:Icc(opr)=Cpp e Vcc *fin tIcc/8(perlatch). Cppisusedto determine the no—load

dynamic power consumption; Pp = Cpp  Vcc2 e fin + Icc © Vec.

NOISE CHARACTERISTICS (Input t; = tf = 3.0ns, C|_ = 50pF, V¢ = 3.3V, Measured in SOIC Package)

Ta = 25°C
Symbol Characteristic Typ Max Unit
VoLp Quiet Output Maximum Dynamic Vo 0.5 0.8 \%
VoLv Quiet Output Minimum Dynamic Vo -0.5 -0.8 \%
VIHD Minimum High Level Dynamic Input Voltage 2.0 \%
VILD Maximum Low Level Dynamic Input Voltage 0.8 \%
LVX Data — Low-Voltage CMOS Logic 57 MOTOROLA
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MC74LVX373

TIMING REQUIREMENTS (Input t; = t; = 3.0ns)

Ta =-40
Ta = 25°C to 85°C
Symbol Parameter Test Conditions Typ Limit Limit Unit
tw(h) Minimum Pulse Width, LE Vece =27V 6.5 7.5 ns
Vce =3.3+0.3V 5.0 5.0
tsu Minimum Setup Time, D to LE Vece =27V 6.0 6.0 ns
Vce =3.3$0.3V 4.0 4.0
th Minimum Hold Time, D to LE Vce =27V 1.0 1.0 ns
Vce =3.340.3V 1.0 1.0

SWITCHING WAVEFORMS

—Vee

GND

tPLH

PLH

0 50% VCC
0 50% VCC
Figure 3. Figure 4.
— Vee
OF —\\50% Vi
— GND < VALID >
—>  [~—lpzL PLZ—> HIGH . - Vee
— 0
o N\ Kaovce /’ IMPEDANCE GND
£ VOL +0.3V tsy th
— [~ PzH PHZ—™ [~ E —Vee
[ X VOL-0.3V 50%
0 £ 50% VCC \ HIGH GND
IMPEDANCE
Figure 5. Figure 6.
TEST CIRCUITS
TEST POINT TEST POINT

110 CONNECT TO Ve WHEN

OUTPUT OUTPUT TESTING tpz AND tpzy..
DEVICE DEVICE CONNECT TO GND WHEN

UNDER UNDER TESTING tpHz AND tpzp.

TEST I e

TEST I CLr

* Includes all probe and jig capacitance

Figure 7. Propagation Delay Test Circuit

* Includes all probe and jig capacitance

Figure 8. Three—State Test Circuit
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Octal D-Type Flip-Flop

with 3-State Outputs
With 5V-Tolerant Inputs

The MC74LVX374 is an advanced high speed CMOS octal D-type
flip—flop with 3—state outputs. The inputs tolerate voltages up to 7V,
allowing the interface of 5V systems to 3V systems.

This 8—bit D-type flip—flop is controlled by a clock input and an output
enable input. When the output enable input is high, the eight outputs are
in a high impedance state.

* High Speed: fmax = 160MHz (Typ) at Vcc = 3.3V

* Low Power Dissipation: Icc = 4MA (Max) at Ta = 25°C

* Power Down Protection Provided on Inputs

* Balanced Propagation Delays

e Low Noise: VoLp = 0.8V (Max)

* Pin and Function Compatible with Other Standard Logic Families
e Latchup Performance Exceeds 300mA

e ESD Performance: HBM > 2000V; Machine Model > 200V

Vcc O7 D7 D6

06 O5 D5 D4 04 CP
[20] [10] [16] [v7] [16] [16] [14] [1s] [re] [u]

D

O
L] [of [af [ef Ls] Le] [z] L8] [o] [uo]
OE 00 DO DI Ol 02 D2 D3 03 GND

Figure 1. 20-Lead Pinout (Top View)
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MC74LVX374

LVX

LOW-VOLTAGE CMOS

DW SUFFIX
20-LEAD SOIC PACKAGE
CASE 751D-04

*

DT SUFFIX
20-LEAD TSSOP PACKAGE
CASE 948E-02

M SUFFIX
20-LEAD SOIC EIAJ PACKAGE
CASE 967-01

PIN NAMES

Function

Output Enable Input
Clock Pulse Input

DO-D7 Data Inputs
00-07 3-State Outputs
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MC74LVX374

nCP TN 2
3 00
DO D
[
nCP N| 5
4 01
D1 D
[
nCP N| 6
7 02
D2 D
ncp N
8 03
D3 D
[
nCP N| 12
13 04
D4 D
[
nCP N s
14 05
D5 D
nCP T N 16
17 06
D6 D
nCP N 19
18 o7
D7 D
Figure 2. Logic Diagram
INPUTS OUTPUTS
OE CP Dn On OPERATING MODE
L 1 | L :
L h H Load and Read Register
L + X NC Hold and Read Register
H + X z Hold and Disable Outputs
: 1 r|1 é Load Internal Register and Disable Outputs

H = High Voltage Level; h = High Voltage Level One Setup Time Prior to the Low—to—High Clock Transition; L = Low
Voltage Level; | = Low Voltage Level One Setup Time Prior to the Low—to—High Clock Transition; NC = No Change, State
Prior to Low-to—High Clock Transition; X = High or Low Voltage Level and Transitions are Acceptable; Z = High
Impedance State; 1 = Low—to—High Transition; + = Not a Low—to—High Transition; For Icc Reasons DO NOT FLOAT
Inputs
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MAXIMUM RATINGS*

MC74LVX374

Symbol Parameter Value Unit
Vce DC Supply Voltage -0.5t0 +7.0 \%
Vin DC Input Voltage -0.5t0 +7.0 \
Vout DC Output Voltage -0.5to Vcc +0.5 \
Ik Input Diode Current -20 mA
lok Output Diode Current +20 mA
lout DC Output Current, per Pin 25 mA
Icc DC Supply Current, Vcc and GND Pins *75 mA
PD Power Dissipation 180 mw
Tstg Storage Temperature —65 to +150 °C

* Absolute maximum continuous ratings are those values beyond which damage to the device may occur. Exposure to these conditions or
conditions beyond those indicated may adversely affect device reliability. Functional operation under absolute—maximum-rated conditions is
not implied.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Vce DC Supply Voltage 2.0 3.6 \%
Vin DC Input Voltage 0 5.5 \Y
Vout DC Output Voltage 0 Vce \Y
TA Operating Temperature, All Package Types -40 +85 °C
AY/AV Input Rise and Fall Time 0 100 ns/\V
DC ELECTRICAL CHARACTERISTICS

Vee Tp =25°C Tp =—40t0 85°C
Symbol Parameter Test Conditions \% Min Typ Max Min Max Unit
VIH High—Level Input Voltage 2.0 15 15 \%
3.0 2.0 2.0
3.6 2.4 24
VL Low—Level Input Voltage 2.0 0.5 0.5 \%
3.0 0.8 0.8
3.6 0.8 0.8
VOH High—Level Output Voltage | IoH =—-50pA 2.0 1.9 2.0 1.9 \%
(Vin = VIH or VL) loH = —50pA 3.0 2.9 3.0 2.9
loH = —4mA 3.0 2.58 2.48
VoL Low—Level Output Voltage | IgL = 50pA 2.0 0.0 0.1 0.1 \%
(Vin=VjH or Vi) loL = 50pA 3.0 0.0 0.1 0.1
loL = 4mA 3.0 0.36 0.44
lin Input Leakage Current Vjn = 5.5V or GND 3.6 +0.1 +1.0 HA
loz Maximum Three—State Vin = VL or ViH 3.6 +0.25 +2.5 HA
Leakage Current Vout=Vcc or GND
Icc Quiescent Supply Current | Vjp = Vcc or GND 3.6 4.0 40.0 HA
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MC74LVX374

AC ELECTRICAL CHARACTERISTICS

(Input ty = tf = 3.0ns)

Tp =25°C Tp=—-40t085°C
Symbol Parameter Test Conditions Min Typ Max Min Max Unit
fmax Maximum Clock Frequency Vce = 2.7V CL = 15pF 60 115 50 MHz
(50% Duty Cycle) CL = 50pF 45 60 40
Vcc=33+£03V  CL=15pF 100 160 85
CL = 50pF 60 95 55
tPLH. Propagation Delay Vce =27V CL = 15pF 8.5 16.3 1.0 195 ns
tPHL CPtoO C| = 50pF 11.0 19.8 1.0 23.0
Vcc=33+£03V  CL=15pF 6.7 10.6 1.0 12.5
CL = 50pF 9.2 14.1 1.0 16.0
tpzL, Output Enable Time Vcc =27V CL = 15pF 7.6 14.5 1.0 17.5 ns
tpzH OE to O R = 1kQ C| = 50pF 10.1 18.0 1.0 21.0
Vcc=33+£03V  CL=15pF 5.9 9.3 1.0 11.0
RL = 1kQ CL = 50pF 8.4 12.8 1.0 14.5
tpLzZ, Output Disable Time Vee =2.7V C| =50pF 1.5 18.5 1.0 22.0 ns
tPHZ OEto O R = 1kQ
Vcc=3.3+£03V  CL=50pF 9.6 13.2 1.0 15.0
R = 1kQ
tOSHL Output—to—Output Skew Vce =27V C = 50pF 15 15 ns
tOSLH (Note 1.) Vce =3.3+0.3V CL = 50pF 15 15

1. Skewis defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device.
The specification applies to any outputs switching in the same direction, either HIGH-to—LOW (tosH( ) or LOW—to—HIGH (tos|_H); parameter
guaranteed by design.

CAPACITIVE CHARACTERISTICS

Ta =25°C Tp =—401t085°C
Symbol Parameter Min Typ Max Min Max Unit
Cin Input Capacitance 4 10 10 pF
Cout Maximum Three—State Output Capacitance 6 pF
CpDp Power Dissipation Capacitance (Note 2.) 32 pF

2. Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
Average operating current can be obtained by the equation: Icc(opr) = CpD ® Vcc * fin + Icc/8 (per flip—flop). Cpp is used to determine the

no—load dynamic power consumption; Pp = Cpp e V2 o fin + Icc » Vec.

NOISE CHARACTERISTICS (Input t; = tf = 3.0ns, C|_ = 50pF, V¢ = 3.3V, Measured in SOIC Package)

Ta = 25°C

Symbol Characteristic Typ Max Unit
VoLp Quiet Output Maximum Dynamic Vo 0.5 0.8 \%
VoLv Quiet Output Minimum Dynamic Vo -0.5 -0.8 \%
VIHD Minimum High Level Dynamic Input Voltage 2.0 \%
VILD Maximum Low Level Dynamic Input Voltage 0.8 \Y
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TIMING REQUIREMENTS (Input t; = t; = 3.0ns)

MC74LVX374

Ta =-40
Ta =25°C to 85°C
Symbol Parameter Test Conditions Typ Limit Limit Unit
tw Minimum Pulse Width, CP Vece =27V 7.5 8.0 ns
Vce =3.3+0.3V 5.0 55
tsu Minimum Setup Time, D to CP Vece =27V 6.5 6.5 ns
Vce =3.3$0.3V 45 45
th Minimum Hold Time, D to CP Vce =27V 2.0 2.0 ns
Vce =3.340.3V 2.0 2.0
SWITCHING WAVEFORMS
_ Vee
vee OFE '\ 50% /l
cp 50% — GND
— GND — =zt PLZ— ~—  LieH
tw IMPEDANCE
0 —\ 50% Ve
71 VoL +0.3V
PLH tPHL —>1 [~ —1pzH PHZ —™ <
0 0 [ N VoH-03V
50% Vce 0 Y50% Ve
/ HIGH
IMPEDANCE
Figure 3. Figure 4.
VALID
Vee
D 50%
GND
tsy th —
—Vee
cp 50%
GND
Figure 5.
TEST CIRCUITS
TEST POINT TEST POINT
1kQ CONNECT TO V¢ WHEN
OUTPUT OUTPUT TESTING tp| 7 AND tp7|..
DEVICE DEVICE CONNECT TO GND WHEN
UNDER .- UNDER o TESTING tpHz AND tpzp.
TEST I L TEST I L
* Includes all probe and jig capacitance * Includes all probe and jig capacitance
Figure 6. Propagation Delay Test Circuit Figure 7. Three—State Test Circuit
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Octal D-Type Latch

with 3-State Outputs
With 5V-Tolerant Inputs

The MC74LVX573 is an advanced high speed CMOS octal latch with
3-state outputs. The inputs tolerate voltages up to 7V, allowing the
interface of 5V systems to 3V systems.

This 8-bit D—type latch is controlled by a latch enable input and an
output enable input. When the output enable input is high, the eight
outputs are in a high impedance state.

* High Speed: tpp = 6.4ns (Typ) at Vcc = 3.3V

* Low Power Dissipation: Icc = 4MA (Max) at Ta = 25°C

* Power Down Protection Provided on Inputs

* Balanced Propagation Delays

e Low Noise: VoLp = 0.8V (Max)

* Pin and Function Compatible with Other Standard Logic Families
e Latchup Performance Exceeds 300mA

e ESD Performance: HBM > 2000V; Machine Model > 200V

Vce 00 01 02

03 04 05 06 07 LE
[20] [re] [ue] [17] [16] [16] [1e] [13] [12] [ui]

D

O
Lol L] L] Lef [s] Lol [7] [&] Lo] [uo]

DO D1 D2 D3 D6 D7 GND
Figure 1. 20-Lead Pinout (Top View)
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MC74LVX573

LVX

LOW-VOLTAGE CMOS

DW SUFFIX
20-LEAD SOIC PACKAGE
CASE 751D-04

*

DT SUFFIX
20-LEAD TSSOP PACKAGE
CASE 948E-02

M SUFFIX
20-LEAD SOIC EIAJ PACKAGE
CASE 967-01

PIN NAMES

Function

Output Enable Input
Latch Enable Input

DO-D7 Data Inputs
00-07 3-State Latch Outputs
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MC74LVX573

OE |
11
LE
nLE TN 19
2 00
DO D
[
nLE N| 18
3 01
D1 D
[
nLE N iy
4 02
D2 D
nLE N 6
5 03
D3 D
[
nLE N| 15
6 04
D4 D
) 14
nLE :l
7 05
D5 D
nLE N 13
8 06
D6 D
nLE N 12
9 o7
D7 D
Figure 2. Logic Diagram
INPUTS OUTPUTS
OE LE Dn On OPERATING MODE
t : |I:| ': Transparent (Latch Disabled); Read Latch
t t T ': Latched (Latch Enabled) Read Latch
L L X NC Hold; Read Latch
H L X Z Hold; Disabled Outputs
: : |I:| % Transparent (Latch Disabled); Disabled Outputs
: t T g Latched (Latch Enabled); Disabled Outputs

H = High Voltage Level; h = High Voltage Level One Setup Time Prior to the Latch Enable High—to—Low
Transition; L = Low Voltage Level; | = Low Voltage Level One Setup Time Prior to the Latch Enable High—to—Low
Transition; NC = No Change, State Prior to the Latch Enable High—to—Low Transition; X = High or Low Voltage

Level or Transitions are Acceptable; Z = High Impedance State; For Icc Reasons DO NOT FLOAT Inputs
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MC74LVX573

MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vce DC Supply Voltage -0.5t0 +7.0 \%
Vin DC Input Voltage -0.5t0 +7.0 \
Vout DC Output Voltage -0.5to Vcc +0.5 \
Ik Input Diode Current -20 mA
lok Output Diode Current +20 mA
lout DC Output Current, per Pin 25 mA
Icc DC Supply Current, Vcc and GND Pins *75 mA
PD Power Dissipation 180 mw
Tstg Storage Temperature —65 to +150 °C

* Absolute maximum continuous ratings are those values beyond which damage to the device may occur. Exposure to these conditions or
conditions beyond those indicated may adversely affect device reliability. Functional operation under absolute—maximum-rated conditions is
not implied.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Vce DC Supply Voltage 2.0 3.6 \%
Vin DC Input Voltage 0 5.5 \Y
Vout DC Output Voltage 0 Vce \Y
TA Operating Temperature, All Package Types -40 +85 °C
AY/AV Input Rise and Fall Time 0 100 ns/\V
DC ELECTRICAL CHARACTERISTICS

Vee Tp =25°C Tp =—40t0 85°C
Symbol Parameter Test Conditions \% Min Typ Max Min Max Unit
VIH High—Level Input Voltage 2.0 15 15 \%
3.0 2.0 2.0
3.6 2.4 24
VL Low—Level Input Voltage 2.0 0.5 0.5 \%
3.0 0.8 0.8
3.6 0.8 0.8
VOH High—Level Output Voltage | IoH =—-50pA 2.0 1.9 2.0 1.9 \%
(Vin = VIH or VL) loH = —50pA 3.0 2.9 3.0 2.9
loH = —4mA 3.0 2.58 2.48
VoL Low—Level Output Voltage | IgL = 50pA 2.0 0.0 0.1 0.1 \%
(Vin=VjH or Vi) loL = 50pA 3.0 0.0 0.1 0.1
loL = 4mA 3.0 0.36 0.44

lin Input Leakage Current Vjn = 5.5V or GND 3.6 +0.1 +1.0 HA

loz Maximum Three—State Vin = VL or ViH 3.6 +0.25 +2.5 HA
Leakage Current Vout=Vcc or GND

Icc Quiescent Supply Current | Vjp = Vcc or GND 3.6 4.0 40.0 HA
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AC ELECTRICAL CHARACTERISTICS (Input t; = tf = 3.0ns)

MC74LVX573

Tp =25°C Tp=—-40t085°C

Symbol Parameter Test Conditions Min Typ Max Min Max Unit

tPPLH, Propagation Delay Vcec =27V CL = 15pF 8.2 15.6 1.0 18.5 ns
tPHL LEto O C| = 50pF 10.7 19.1 1.0 22.0
Vcc=33+£03V  CL=15pF 6.4 10.1 1.0 12.0
C| =50pF 8.9 13.6 1.0 15.5

tPLH, Propagation Delay Vce =27V CL = 15pF 7.6 14.5 1.0 17.5 ns
tPHL DtoO C| =50pF 10.1 18.0 1.0 21.0
Vcc=33+£03V  CL=15pF 5.9 9.3 1.0 11.0
C| =50pF 8.4 12.8 1.0 14.5

tpzL, Output Enable Time Vcc =27V CL = 15pF 7.8 15.0 1.0 18.5 ns
tpzH OEto O R = 1kQ C| = 50pF 10.3 18.5 1.0 22.0
Vcc=33+£03V  CL=15pF 6.1 9.7 1.0 12.0
R = 1kQ C| = 50pF 8.6 13.2 1.0 155

tpLzZ, Output Disable Time Vee =2.7V C| =50pF 12.1 19.1 1.0 22.0 ns

tPHZ OEto O R = 1kQ
Vcec=3.3+£0.3V  CL=50pF 10.1 13.6 1.0 15.5
R = 1kQ

tOSHL Output-to—Output Skew Vce =27V CL = 50pF 15 15 ns

tOSLH (Note 1.) Vce =3.30.3V CL = 50pF 15 15

1. Skewis defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device.
The specification applies to any outputs switching in the same direction, either HIGH-to—LOW (togH| ) or LOW—to—HIGH (tos| H); parameter

guaranteed by design.

CAPACITIVE CHARACTERISTICS

Ta =25°C Tp =—401t085°C
Symbol Parameter Min Typ Max Min Max Unit
Cin Input Capacitance 4 10 10 pF
Cout Maximum Three—State Output Capacitance 6 pF
CpDp Power Dissipation Capacitance (Note 2.) 29 pF

2. Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
Averageoperating currentcanbe obtainedbythe equation:Icc(opr)=Cpp e Vcc *fin tIcc/8(perlatch). Cppisusedto determine the no—load

dynamic power consumption; Pp = Cpp  Vcc2 e fin + Icc © Vec.

NOISE CHARACTERISTICS (Input t; = tf = 3.0ns, C|_ = 50pF, V¢ = 3.3V, Measured in SOIC Package)

Ta = 25°C
Symbol Characteristic Typ Max Unit
VoLp Quiet Output Maximum Dynamic Vo 0.5 0.8 \%
VoLv Quiet Output Minimum Dynamic Vo -0.5 -0.8 \%
VIHD Minimum High Level Dynamic Input Voltage 2.0 \%
VILD Maximum Low Level Dynamic Input Voltage 0.8 \%
LVX Data — Low-Voltage CMOS Logic 67 MOTOROLA
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TIMING REQUIREMENTS (Input t; = t; = 3.0ns)

Ta =-40
Ta = 25°C to 85°C
Symbol Parameter Test Conditions Typ Limit Limit Unit
tw(h) Minimum Pulse Width, LE Vece =27V 6.5 7.5 ns
Vce =3.3+0.3V 5.0 5.0
tsu Minimum Setup Time, D to LE Vece =27V 5.0 5.0 ns
Vce =3.3+0.3V 35 35
th Minimum Hold Time, D to LE Vce =27V 15 15 ns
Vce =3.340.3V 15 15

SWITCHING WAVEFORMS

—Vee

GND

tPLH

PLH

0 50% VCC
0 50% VCC
Figure 3. Figure 4.
— Vee
OF —\\50% Vi
— GND < VALID >
—>  [~—lpzL PLZ—> HIGH . - Vee
— 0
o N\ Kaovce /’ IMPEDANCE GND
£ VOL +0.3V tsy th
— [~ PzH PHZ—™ [~ E —Vee
[ X VOL-0.3V 50%
0 £ 50% VCC \ HIGH GND
IMPEDANCE
Figure 5. Figure 6.
TEST CIRCUITS
TEST POINT TEST POINT

110 CONNECT TO Ve WHEN

OUTPUT OUTPUT TESTING tpz AND tpzy..
DEVICE DEVICE CONNECT TO GND WHEN

UNDER UNDER TESTING tpHz AND tpzp.

TEST I e

TEST I CLr

* Includes all probe and jig capacitance

Figure 7. Propagation Delay Test Circuit

* Includes all probe and jig capacitance

Figure 8. Three—State Test Circuit
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Advance Information
Configurable Dual Supply

Octal Transceiver
with 3-State Outputs for 3V Systems

The 74LVXC3245 is a 24—pin dual-supply, octal configurable voltage
interface transceiver especially well suited for PCMCIA and other real
time configurable 1/O applications. The Vcca pin accepts a 3V supply
level; the A portis a dedicated 3V port. The Vccp pin accepts a 3V-to—-5V
supply level. The B portis configured to track the Vccp supply level. A5V
level on the Vccp pin will configure the 1/O pins at a 5V level and a 3V
Vcc will configure the /0 pins at a 3V level. The A port interfaces with a
3V host system and the B port to the card slots. This device will allow the
VB Vvoltage source pin and /O pins on the B port to float when OE is
High. This feature is necessary to buffer data to and from a PCMCIA
socket that permits PCMCIA cards to be inserted and removed during
normal operation. The Transmit/Receive (T/R) input determines the
direction of data flow. Transmit (active—High) enables data from the A port
to B port. Receive (active—Low) enables data from the B port to the A port.

* Bidirectional Interface Between 3V and 3V/5V Buses
e Control Inputs Compatible with TTL Level
e Outputs Source/Sink Up to 24mA

e Guaranteed Simultaneous Switching Noise Level and Dynamic
Threshold Performance

* Available in SOIC and TSSOP Packages

* Flexible Vccp Operating Range

* Allows B Port and Vccp to Float Simultaneously When E Is High
* Functionally Compatible with the 74 Series 245

Vccg NC OE B0 Bl B5 B6 B7 GND

IEIIEIIEIIEIWIIEIIEII_IWIIEIWH—I

D

O
|_||_||_||_||_||_||_||_||_||1_0||_||_|

Figure 1. 24—-Lead Pinout (Top View)

MC74LVXC3245

LVX

LOW-VOLTAGE CMOS

24—-LEAD PLASTIC TSSOP PACKAGE

DW SUFFIX
24-LEAD PLASTIC WIDE SOIC PACKAGE
CASE 751E-04

<

DT SUFFIX

CASE 948H-01

PIN NAMES
Pins Function
O_Ii Output Enable Input
T/R Transmit/Receive Input
A0-A7 Side A 3-State Inputs or 3—State
Outputs
BO-B7 Side B 3-State Inputs or 3—State

Outputs

This document contains information on a new product. Specifications and information herein are subject to

change without notice.
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Figure 2. Logic Diagram
INPUTS
— — OPERATING MODE
OE T/R Non—Inverting
L L B Data to A Bus
H A Data to B Bus
H X z

H = High Voltage Level; L = Low Voltage Level; Z = High Impedance State; X = High or Low Voltage Level
and Transitions are Acceptable; For Icc reasons, Do Not Float Inputs
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ABSOLUTE MAXIMUM RATINGS*

Symbol Parameter Value Condition Unit
Vcea Vees DC Supply Voltage -0.5t0 +7.0 \
7 DC Input Voltage OE, T/IR -0.5to Vcca 0.5 \
Vi/o DC Input/Output Voltage An -0.5t0 Vcca 0.5 \

Bn -0.5to Vcep +0.5 \
Ik DC Input Diode Current OE, T/IR +20 V| <GND mA
lok DC Output Diode Current +50 Vo <GND; Vo > Ve mA
lo DC Output Source/Sink Current +50 mA
Icc, IGND DC Supply Current Per Output Pin +50 mA
Maximum Current +200
TsTG Storage Temperature Range —65 to +150 °C
DC Latchup Source/Sink Current +300 mA

* Absolute maximum continuous ratings are those values beyond which damage to the device may occur. Exposure to these conditions or conditions
beyond those indicated may adversely affect device reliability. Functional operation under absolute—maximum-rated conditions is not implied.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Vcea Vees Supply Voltage (Vcca < VcceB) vVcea 2.7 3.6 \
VceB 3.0 55
7 Input Voltage OE, T/IR 0 Vcca \
Viio Input/Output Voltage An 0 Vcca \Y
Bn 0 VceB
TA Operating Free—Air Temperature —-40 +85 °C
AY/AV Minimum Input Edge Rate 0 8 N
VN from 30% to 70% of Vg Vg at 3.0V, 4.5V, 5.5V ns
DC ELECTRICAL CHARACTERISTICS
Ta = 25°C Ta =—40to +85°C
Symbol Parameter Condition Vcea | Vees Typ Guaranteed Limits Unit
VIHA Minimum HIGH Level An 2.7 3.0 2.0 2.0 v
Input Voltage OE 3.0 3.6 2.0 2.0
TR| Vours<0.1V 3.6 55 2.0 2.0
or
VIHB >Vce-0.1V 2.7 3.0 2.00 2.00 \Y
Bn 3.0 3.6 2.00 2.00
3.6 55 3.85 3.85
VLA Maximum LOW Level An 2.7 3.0 0.8 0.8 \%
Input Voltage OE 3.0 3.6 0.8 0.8
TIR| Vours<0.1v 3.6 5.5 0.8 0.8
or
VLB >Vee - 0.1V 2.7 3.0 0.80 0.80 \%
Bn 3.0 3.6 0.80 0.80
3.6 5.5 1.65 1.65
VOHA Minimum HIGH Level loyT = —100pA 3.0 3.0 2.99 2.90 2.90 \%
Output Voltage IoH =-12mA 3.0 3.0 2.85 2.56 2.46
IoH = —24mA 3.0 3.0 2.65 2.35 2.25
IoH = -12mA 2.7 3.0 2.50 2.30 2.20
loH =—-24mA 2.7 4.5 2.30 2.10 2.00
VOHB loyT = —-100pA 3.0 3.0 2.99 2.90 2.90 \%
loH = -12mA 3.0 3.0 2.85 2.56 2.46
IoH = —24mA 3.0 3.0 2.65 2.35 2.25
IoH = —24mA 3.0 4.5 4.25 3.86 3.76
MOTOROLA 72 LVX Data — Low-Voltage CMOS Logic
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DC ELECTRICAL CHARACTERISTICS

MC74LVXC3245

Ta=25C | Ta=-40t0+85°C
Symbol Parameter Condition Vcea | Vees Typ Guaranteed Limits Unit
VOLA Maximum LOW Level loyT = 100pA 3.0 3.0 0.002 0.10 0.10 \Y
Output Voltage loL = 24mA 3.0 3.0 0.21 0.36 0.44
loL = 12mA 2.7 3.0 0.11 0.36 0.44
loL = 24mA 2.7 45 0.22 0.42 0.50
VoLB loyT = 100pA 3.0 3.0 0.002 0.10 0.10 \Y
loL = 24mA 3.0 3.0 0.21 0.36 0.44
loL = 24mA 3.0 45 0.18 0.36 0.44
IIN Max Input Leakage ok | .\ _ 36 | 36 +0.1 +1.0 WA
Current TR | V1=Vcea GND 3.6 55 +0.1 +1.0
lozA Max 3-State Output V= YlH, VIL 36 36 105 45,0 MA
Leakage An OE =Vcca 36 55 105 +5.0
Vo =Vcca, GND ' ' - -
10ZB Max 3-State Output V= YIH, VIL 36 36 405 +5.0 PA
Leakage Bn OE =Vcca 36 55 105 +5.0
Vo =VcceB, GND ' ' o -
Alcc Maximum Icc/Input Bn| V|=Vccp-2.1V 3.6 55 1.0 1.35 15 mA
All _ mA
Inputs V|=Vcc-0.6V 3.6 3.6 0.35 0.5
Ilcca1 | QuiescentVccaSupply An=Vcca or GND HA
Current as B Port _Bn=0Open,
Floats OE=Vcca. 3.6 Open 5 50
T/R=VccAa.
Vcep=0Open
Ilcca2 | QuiescentVccaSupply An=Vcca or GND HA
Current Bn=Vccp or GND, 3.6 3.6 5 50
OE=GND, 3.6 5.5 5 50
T/R=GND
lcc QuiescentVccg Supply An=Vcca or GND HA
Current Bn=V¢cp or GND, 3.6 3.6 5 50
OE=GND, 3.6 55 8 80
T/R=Vcca
VoLpa | Quiet Output Max 33 33 0.8 \Y
Dynamic Vo Notes 1., 2. 3.3 5.0 0.8
VoLpPB 33 33 0.8 \Y
Notes 1., 2. 33 50 15
VoLva | Quiet Output Min 33 33 -0.8 \Y,
Dynamic Vo Notes 1., 2. 33 5.0 -0.8
VoLVB 3.3 3.3 -0.8 \%
Notes 1., 2. 33 50 12
ViupDA | Min HIGH Level 3.3 3.3 2.0 \Y
Dynamic Input Voltage Notes 1., 3. 3.3 5.0 2.0
VIHDB 3.3 3.3 2.0 \%
Notes 1., 3. 33 50 35
VILDA Max LOW Level 3.3 3.3 0.8 \%
Dynamic Input Voltage Notes 1., 3. 3.3 5.0 0.8
VILDB 3.3 3.3 0.8 \%
Notes 1., 3. 33 50 15
1. Worst case package.
2. Max number of outputs defined as (n). Data inputs are driven 0V to Vcc level; one output at GND.
3. Max number of data inputs (n) switching. (n—1) inputs switching OV to V¢ level. Input under test switching: V¢ level to threshold (V|Hp), OV

to threshold (V|_p), f = 1IMHz.
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AC ELECTRICAL CHARACTERISTICS

Tp =—-40to +85°C; C_ = 50pF
Vcea = 2.7-3.6V Vcea = 2.7-3.6V
Vcep =4.5-5.5V Vce =3.0-3.6V
Typ Typ

Symbol Parameter Min (Note 4.) Max Min (Note 5.) Max Unit
tPHL Propagation Delay A to B 1.0 4.8 8.5 1.0 55 9.0 ns
tPLH 1.0 3.9 7.0 1.0 5.2 8.5
tPHL Propagation Delay B to A 1.0 3.8 7.0 1.0 4.4 7.5 ns
tpLH 1.0 43 8.0 1.0 5.1 8.0
tpzL Output Enable Time OE to B 1.0 4.7 8.5 1.0 6.0 95 ns
tpzH 1.0 438 9.0 1.0 6.1 10.0
tpzL Output Enable Time OE to A 1.0 5.9 10.0 1.0 6.4 10.5 ns
tpzH 1.0 5.4 9.5 1.0 5.8 9.5
tpHz Output Disable Time OE to B 1.0 4.0 8.5 1.0 6.3 10.0 ns
tpLz 1.0 3.8 8.0 1.0 45 8.5
tpHz Output Disable Time OE to A 1.0 4.6 10.0 1.0 5.2 10.0 ns
tpLz 1.0 3.1 7.0 1.0 3.4 7.0
tOSHL Output to Output Skew, Data to Output 1.0 15 1.0 15 ns
tOSLH (Note 5.)

4. Typical values at Vcca = 3.3V, Vccp = 5.0V at 25°C.

5. Typical values at Vcca = 3.3V, Voep = 3.3V at 25°C.

6. Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device.
The specification applies to any outputs switching in the same direction, either HIGH-to—LOW (tosH( ) or LOW—to—-HIGH (tos| H); parameter

guaranteed by design.

CAPACITIVE CHARACTERISTICS

Symbol Parameter Condition Typical Unit
CIN Input Capacitance Vcea =3.3V; Veep = 5.0V 4.5 pF
Ci/o Input/Output Capacitance Vcea =3.3V; Veep = 5.0V 10 pF
CpD Power Dissipation Capacitance A B Vcep = 5.0V 50 pF

(Measured at 10MHz) B A Vcea = 3.3V 40
MOTOROLA 74 LVX Data — Low-Voltage CMOS Logic
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1 sLoTo
@ —— |
LVXC3245 ]
S POWER —]
n_ —
H <:> PCMCIA 2.0 SWITCHES
% JEIDA4.1 SLOTO
2 COMPATIBLE SLOT 1 rf———————— ————1
< <:> CONTROLLER [ | — |
- | | Lt — !
5V 3v : ] :
Vee Vee I LVXC3245 | |
| - |
| —| swor1 |
< SD(0:15) > | | |
(N | = |
l — |
l — |
\/ | LVXC3245 - |
| — |
' |
l |
e e 3

OPTIONAL

Figure 3. Block Diagram

Configurable 1/0 Application for PCMCIA Cards

The 74LVXC3245 is a dual-supply device well suited for
PCMCIA configurable 1/0 applications. The LVXC3245
consumes less than 1mW of quiescent power in all modes of
operation, making it ideal for low power notebook designs.
The LVXC3245 meets all PCMCIA 1/O voltage requirements
at 5V and 3.3V operation. By tying the Vccp pin to the card

voltage supply, the PCMCIA card will always have rail-to—rail
output swings, maximizing the reliability of the interface.

The Vcca pin must always be tied to a 3.3V power supply.
This voltage connection provides internal references needed
to account for variations in Vccp. When connected as in the
figure above, the LVXC3245 meets all the voltage and
current requirements of the ISA bus standard (IEEE P996).
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An, Bn 50% Vee

ov

fffff VOH
50% Vce

Bn, An 50% Vce

VoL

WAVEFORM 1 - PROPAGATION DELAYS
tR = tg = 2.5ns, 10% to 90%; f = IMHz; tyy = 500ns

N\ VA
OE, TR i 50% Viee 7 50% Viee
L ov

tPzH tPHZ

———— Vee

P S,
Z VoH - 0.3V
An, Bn _7 50% Vee \
- =0V

tpzL tpLz
An, Bn 50% Vce
i —f——— VoL+03V
GND

WAVEFORM 2 — OUTPUT ENABLE AND DISABLE TIMES
tR = tF = 2.5ns, 10% t0 90%; f = IMHZ; tyy = 500ns

Figure 4. AC Waveforms

Vee
PULSE N\ R1
DUT
GENERATOR
RT CL RL
TEST SWITCH
tPLH, tPHL: tPZH, tPHZ Open
tpzL. tpLZ 2xVee
C| = 50pF or equivalent (Includes jig and probe capacitance)
R = R1 =500Q or equivalent
RT = ZoyT of pulse generator (typically 50Q)
Figure 5. Test Circuit
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Dual Supply Octal

Translating Transceiver
with 3-State Outputs

The 74LVX4245 is a 24—pin dual-supply, octal translating transceiver
that is designed to interface between a 5V bus and a 3V bus in a mixed
3V/5V supply environment such as laptop computers using a 3.3V CPU
and 5V LCD display. The A port interfaces with the 5V bus; the B port
interfaces with the 3V bus.

The Transmit/Receive (T/R) input determines the direction of data flow.
Transmit (active—High) enables data from the A port to the B port.
Receive (active—Low) enables data from the B port to the A port. The
Output Enable (OE) input, when High, disables both A and B ports by
placing them in 3-State.

* Bi-directional Interface Between 5V and 3V Buses

e Control Inputs Compatible with TTL Level

* 5V Data Flow at A Port and 3V Data Flow at B Port

e Qutputs Source/Sink 24mA at 5V Bus and 12mA at 3V Bus

e Guaranteed Simultaneous Switching Noise Level and Dynamic
Threshold Performance

e Available in SOIC and TSSOP Packages
* Functionally Compatible with the 74 Series 245

Veeg Ve O BO Bl B5 B6 B7 GND

IEIIEII_II_IIZ_OIWII?II_IITGIIEIWII_I

I_II_II_II_II_II_II_II_II_IIQII_II_I

Vcea TR A0 AL A2 A5 A6 A7 GND GND

MC74LVX4245

LVX

LOW-VOLTAGE CMOS

24—LEAD PLASTIC TSSOP PACKAGE

DW SUFFIX
24—-LEAD PLASTIC SOIC PACKAGE
CASE 751E-04

<

DT SUFFIX

CASE 948H-01

PIN NAMES
Pins Function
OT; Output Enable Input

. . T/R Transmit/Receive Input

Figure 1. 24-Lead Pinout AO-A7 | Side A 3-State Inputs or 3-State

(Top View) Outputs
BO-B7 Side B 3-State Inputs or 3—State

Outputs
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Figure 2. Logic Diagram
INPUTS
— — OPERATING MODE
OE T/R Non—Inverting
L L B Data to A Bus
H A Data to B Bus
H X z

H = High Voltage Level; L = Low Voltage Level; Z = High Impedance State; X = High or Low Voltage Level
and Transitions are Acceptable; For Icc reasons, Do Not Float Inputs
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ABSOLUTE MAXIMUM RATINGS*

MC74LVX4245

Symbol Parameter Value Condition Unit
Vcea Vees DC Supply Voltage -0.5t0+7.0 \
Vi DC Input Voltage OE, T/R| -05t0Voea+05 v
Vi/o DC Input/Output Voltage An -0.5t0 Vcca 0.5 \

Bn -0.5to Vccep +0.5 \

Ik DC Input Diode Current OE, T/IR +20 V| < GND mA
lok DC Output Diode Current +50 Vo <GND; Vo >Vcc mA
lo DC Output Source/Sink Current +50 mA
Icc, IGND DC Supply Current Per Output Pin 50 mA

Maximum Current at Icca +200

Maximum Current at Icc +100
TsSTG Storage Temperature Range —65to +150 °C
Latchup DC Latchup Source/Sink Current +300 mA

* Absolute maximum continuous ratings are those values beyond which damage to the device may occur. Exposure to these conditions or conditions
beyond those indicated may adversely affect device reliability. Functional operation under absolute—maximum-rated conditions is not implied.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Vcea: VeeB Supply Voltage Vcca 4.5 5.5 \
VceB 2.7 3.6
\ Input Voltage E TIR 0 Vcca
Vi/o Input/Output Voltage An 0 Vcea
Bn 0 VceB
TA Operating Free—Air Temperature —-40 +85 °C
AY/AV Minimum Input Edge Rate 0 8 N
VN from 30% to 70% of Vg Vg at 3.0V, 4.5V, 5.5V ns
DC ELECTRICAL CHARACTERISTICS
Ta = 25°C Ta =—40to +85°C
Symbol Parameter Condition Vcea | Vees Typ Guaranteed Limits Unit
ViHa | Minimum HIGH Level | An,0E 55 | 33 2.0 2.0 v
Input Voltage TIR VouT 0.1V 4.5 33 2.0 2.0
or
VIHB >V — 0.1V 5.0 3.6 2.0 2.0 \
Bn cc 50 | 27 2.0 2.0
VILA Maximum LOW Level An,& 5.5 3.3 0.8 0.8 \Y
Input Voltage TIR VouT<0.1v 4.5 33 0.8 0.8
or
VILB >V — 0.1V 5.0 2.7 0.8 0.8 \
Bn cc 50 | 36 0.8 08
VOHA | Minimum HIGH Level IouT = —100pA 4.5 3.0 450 4.40 4.40 \Y
Output Voltage IoH = —24mA 4.5 3.0 4.25 3.86 3.76
VOHB loyT = —100pA 4.5 3.0 2.99 2.9 2.9 \%
IoH = -12mA 4.5 3.0 2.80 2.4 2.4
loH =-8mA 4.5 2.7 2.50 2.4 2.4
VOLA Maximum LOW Level loyT = 100pA 4.5 3.0 0.002 0.10 0.10 \Y
Output Voltage loL = 24mA 4.5 3.0 0.18 0.36 0.44
VOLB louT = 100pA 4.5 3.0 0.002 0.10 0.10 v
loL =12mA 4.5 3.0 0.1 0.31 0.40
loL =8mA 4.5 2.7 0.1 0.31 0.40
LVX Data — Low-Voltage CMOS Logic 79 MOTOROLA
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DC ELECTRICAL CHARACTERISTICS

Ta =25°C Tp =—40to +85°C

Symbol Parameter Condition Vcea | Vees Typ Guaranteed Limits Unit
IN '(\:/'S;‘r;?]‘t)“t Leakage 95| Vi=VecaGND | 55 | 36 0.1 1.0 WA
loza Max 3—State Output Vi =VIH, VIL HA

Leakage An OE =Vcca 5.5 3.6 0.5 5.0

Vo =Vcca, GND

lozB Max 3—State Output Vi =VIH, VIL HA

Leakage Bn OE =Vcca 5.5 3.6 0.5 5.0

Vo = Ve, GND
Alcc mg‘ﬁitm“m ceTper | ANCE | vizvoca-2av | 55 | 36 1.0 1.35 15 mA
Bn| Vi=Vcep-0.6v 55 3.6 0.35 0.5 mA

lcca Quiescent Vcca An=Vcca or GND HA

Supply Current an\Lo%C:%ﬁrDGND 55 3.6 8 80

T/R=GND

lcce Quiescent Vccp An=Vcca or GND HA

Supply Current an\Lo%C:%ﬁrDGND 55 3.6 5 50

T/R=Vcca

Vo | gt cupu wes12 | 25| 33 L ’
vouun | et cupa i wes1.2 | 50| 3 By '
Vinoa | Bynamie inputvoliage Notes 1.3 | g | g3 20 '
VILDA | Max LOW Level Notes 1. 3. 5.0 3.3 0.8 v
VILDB Dynamic Input Voltage ' 5.0 3.3 0.8

Worst case package.

Max number of outputs defined as (n). Data inputs are driven 0V to V¢ level; one output at GND.

Max number of data inputs (n) switching. (n—1) inputs switching OV to V¢ level. Input under test switching: V¢ level to threshold (V|Hp), OV
to threshold (V|_p), f = 1IMHz.

wn e

CAPACITIVE CHARACTERISTICS

Symbol Parameter Condition Typical Unit
CIN Input Capacitance Vcca =5.0V; Veep = 3.3V 4.5 pF
Ci/o Input/Output Capacitance Vcea =5.0V; Veep = 3.3V 15 pF
CpD Power Dissipation Capacitance B A Vcea = 5.0V 55 pF

(Measured at 10MHz) A B Vcep =3.3V 40
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AC ELECTRICAL CHARACTERISTICS

MC74LVX4245

Tp =-4010 +85°C Tp =-4010 +85°C
CL =50pF CL =50pF
Vcca =5V £0.5V Vcea =5V 0.5V
Vcep = 3.3V 0.3V VceB = 2.7V
Typ

Symbol Parameter Min (Note 4.) Max Min Max Unit
tPHL Propagation Delay A to B 1.0 5.1 9.0 1.0 10.0 ns
tpLH 1.0 5.3 9.0 1.0 10.0
tPHL Propagation Delay B to A 1.0 5.4 9.0 1.0 10.0 ns
tPLH 1.0 55 9.0 1.0 10.0
tpzL Output Enable Time OE to B 1.0 6.5 105 1.0 115 ns
tpzH 1.0 6.7 105 1.0 11.5
tp7L Output Enable Time OE to A 1.0 5.2 9.5 1.0 10.0 ns
tpzH 1.0 5.8 9.5 1.0 10.0
tpHz Output Disable Time OE to B 1.0 6.0 10.0 1.0 10.0 ns
tpLz 1.0 3.3 7.0 1.0 75
tPHZ Output Disable Time OE to A 1.0 3.9 75 1.0 75 ns
tpLz 1.0 2.9 7.0 1.0 7.5
:823'_-' Output to Output Skew, Data to Output (Note 5.) 1.0 15 15 ns

4. Typical values at Vcca = 5.0V; Vccp = 3.3V at 25°C.

5. Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device.
The specification applies to any outputs switching in the same direction, either HIGH-to—LOW (tosH( ) or LOW—to—HIGH (to s H); parameter

guaranteed by design.

Dual Supply Octal Translating Transceiver

The 74LVX4245 is a is a dual-supply device well capable
of bidirectional signal voltage translation. This level shifting
ability provides an excellent interface between low voltage
CPU local bus and a standard 5V 1/O bus. The device control
inputs can be controlled by either the low voltage CPU and
core logic or a bus arbitrator with 5V 1/O levels.

The LVX4245 is ideal for mixed voltage applications such
as notebook computers using a 3.3V CPU and 5V peripheral
devices.

Applications:
Mixed Mode Dual Supply Interface Solutions

The LVX4245 is designed to solve 3V/5V interfaces when
CMOS devices cannot tolerate 1/0 levels above their applied
V. Ifan 1/0 pin of a 3V device is driven by a 5V device, the
P—Channel transistor in the 3V device will conduct — causing
current flow from the I/O bus to the 3V power supply. The
result may be destruction of the 3V device through latchup
effects. A current limiting resistor may be used to prevent
destruction, but it causes speed degradation and needless
power dissipation.

A better solution is provided in the LVX4245. It provides
two different output levels that easily handle the dual voltage
interface. The A port is a dedicated 5V port; the B port is a
dedicated 3V port. Figure 4 on page 82 shows how the
LVX4245 may fit into a mixed 3V/5V system.

Since the LVX4245 is a ‘245 transceiver, the user may

either use it for bidirectional or unidirectional applications.
The center 20 pins are configured to match a ‘245 pinout.

This enables the user to easily replace this level shifter with a
3V ‘245 device without additional layout work or re—
manufacture of the circuit board (when both buses are 3V).

LOW VOLTAGE CPU LOCAL BUS

Vees @ Vees @

LVX4245 LVX4245
VCCA @ VceA @
EISA — ISA — MCA

(5V 1/0 LEVELS)

Figure 3. 3.3V/5V Interface Block Diagram

Powering Up the LVX4245

When powering up the LVX4245, please note that if the
VcceB pin is powered—up well in advance of the Vcca pin,
several milliamps of either Icca or Iccp current will result. If
the Vcca pinis powered—up in advance of the Vccg pin then
only nanoamps of Icc current will result. In actuality the Vccp
can be powered “slightly” before the Vcca without the current
penalty, but this “setup time” is dependent on the power—up
ramp rate of the Vcc pins. With a ramp rate of approximately
50mV/ns (50V/us) a 25ns setup time was observed (VccB

LVX Data — Low-Voltage CMOS Logic
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MC74LVX4245

before Vcca). With a 7V/us rate, the setup time was about note: if the Vccp ramp rate is faster than the Vcca ramp rate
140ns. When all is said and done, the safest power—up then power problems might still occur, even if the Vcca
strategy is to simply power Vcca before Vccp. One more power—up began prior to the Vccp power—up.

MICROCHANNEL/
EISA/ISA/AT LOCAL
5V 5V BUS 3V BUS 3V
KEYBOARD | _|
CONTROLLER > S CACHE
SRAM
SUPER 5V 3V
-
o Veea Vces
- CPU
CORE 386/486
LOGIC 1T
- LV X4245 B
A PORT B PORT
- . .
TRANSCEIVERS 707 B07 ROM
P
BIOS
PCMCIA J_
CONTROLLER |~ =
Ton . MEMORY
. ) DRIVER
CONTROLLER | ™|

1 L

Figure 4. MC74LVX4245 Fits Into a System with 3V Subsystem and 5V Subsystem

VecA—] MC74LVX4245 t+— Ve

(TIR)DIR — - Vces
A0 — -
AL — L B0
A2 — L B1

STANDARD

M= 74SERES — B
A4 — 245 — B3
A5 — —— B4
A6 — L B5
A7 —] L B6
GND — L B7
GND — —— GND

Figure 5. MC74LVX4245 Pin Arrangement Is Compatible to 20—Pin 74 Series ‘245s
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An, Bn 50%Vee

Bn, An

R

N

MC74LVX4245

ov

VoH
50% Ve

50% Vce

VoL

WAVEFORM 1 - PROPAGATION DELAYS
=tp = 2.5ns, 10% to 90%; f = IMHz; tyy = 500ns

Veea

Z 50% Vce

OE, TR i 50% Vee 7
B oV
tPzH tPHZ
————— Vee
Z VoH - 0.3V
An, Bn _7 50% Vee \
I— =0V
tpzL tpLz
An, Bn 50% Vce
i —f——— VoL+03V
GND
WAVEFORM 2 - OUTPUT ENABLE AND DISABLE TIMES
tR = tF = 2.5ns, 10% to 90%; f = 1IMHz; tyy = 500ns
Figure 6. AC Waveforms
Vce
? Oo— 2xVcc
R O— OPEN
PULSE N\ 1
DUT
GENERATOR
RT CL RL
TEST SWITCH
tPLH, tPHL: tPZH, tPHZ Open
tpzL, tpLZ 2xVce

C| = 50pF or equivalent (Includes jig and probe capacitance)
R = R1 =500Q or equivalent

Rt =Zouyr of

pulse generator (typically 50Q)

Figure 7. Test Circuit
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SEMICONDUCTOR TECHNICAL DATA

Motorola
Circuit Identifier

Ordering Information

Device Nomenclature

MC 74 LVX

C YYY ZZ

Temperature Range
* 74 =-40to +85°C

Family Identifier

I— Package Type
D = Plastic Narrow JEDEC SOIC

« DW = Plastic Wide JEDEC SOIC
M = Plastic EIAJ SOIC
« DT = Plastic TSSOP

Function Type

Configurable
« Blank = Non—Configurable
e C = Configurable

MOTOROLA

84
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14-Pin Packages

Case Outlines

“A—

D SUFFIX
PLASTIC SOIC PACKAGE
CASE 751A-03
ISSUE F

ﬂHHHHHI;I

NOTES:
1.

2.

DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
CONTROLLING DIMENSION: MILLIMETER.

BR1492 — Rev 0

3. DIMENSIONS A AND B DO NOT INCLUDE
MOLD PROTRUSION.
4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)
B P7PL PER SIDE.
5. DIMENSION D DOES NOT INCLUDE DAMBAR
|$ | 0.25(0.010) @| B ®™ | PROTRUSION. ALLOWABLE DAMBAR
@) 7 PROTRUSION SHALL BE 0.127 (0.005) TOTAL
“ ” ” ” ” ” ” IN EXCESS OF THE D DIMENSION AT
MAXIMUM MATERIAL CONDITION.
G ) / MILLIMETERS INCHES
. F
_c R x 45 |<— DIM | MIN [ MAX | MIN [ MAX
A | 855 | 8.75 | 0337 | 0.344
I ] \ B | 380 | 400 | 0150 | 0.157
Eﬁﬁﬁﬁﬁﬁ:ﬁ v ¥ C | 135 | 175 | 0054 | 0.068
[@-] = L b D | 035 | 049 | 0.014 | 0.019
SEATING “ K KM —EJ F | 040 | 125 | 0.016 | 0.049
PLANE D 14PL G 1.27 BSC 0.050 BSC
J | 019 | 025 | 0.008 [ 0.009
|$|0'25 (0.010) ® |T| B©| A©| K | 010 | 025 | 0.004 | 0.009
M 0° 7° R
P | 580 | 620 | 0.228 | 0.244
R | 025 | 050 | 0.010 | 0.019
DT SUFFIX
PLASTIC TSSOP PACKAGE
CASE 948G-01
ISSUE O
14x K REF NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
40100004 ®|T[U ®|VO| Y145M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
|D|0.15 (0.006)|T u @| 3. DIMENSION A DOES NOT INCLUDE MOLD FLASH,
PROTRUSIONS OR GATE BURRS. MOLD FLASH
H H H H H H H N OR GATE BURRS SHALL NOT EXCEED 0.15
0.25(0.010) |— (0.006) PER SIDE.
721 [+ 8 4. DIMENSION B DOES NOT INCLUDE INTERLEAD
2X FLASH OR PROTRUSION. INTERLEAD FLASH OR
M PROTRUSION SHALL NOT EXCEED
l 2 0.25 (0.010) PER SIDE.
o B I 5. DIMENSION K DOES NOT INCLUDE DAMBAR
—U— N . PROTRUSION. ALLOWABLE DAMBAR
PIN 1 PROTRUSION SHALL BE 0.08 (0.003) TOTAL IN
IDENT. F EXCESS OF THE K DIMENSION AT MAXIMUM
O MATERIAL CONDITION.
1 7 6. TERMINAL NUMBERS ARE SHOWN FOR
DETAIL E REFERENCE ONLY.
H H H H H H H 7. DIMENSION A AND B ARE TO BE DETERMINED
® K AT DATUM PLANE ~W-.
0.15(0.006)[ T| U ®)|
|D| ( ) A MILLIMETERS INCHES
— K1 h— DIM| MIN | MAX | MIN | MAX
i A [ 49 | 510 | 0193 [ 0200
\ B | 430 | 450 | 0.169 | 0.177
J Jl \ c — | 120 — [ 0047
T S S S D | 005 05 0.002 | 0.006
f F | 050 | 0.75 | 0.020 | 0.030
SECTION N-N G | 065Bsc 0.026 BSC
H | 050 | 060 | 0.020 | 0.024
J | 009 | 0.20 [ 0004 | 0.008
[ [ -~ bwd J1| 009 [ 016 | 0004 | 0.006
l C ! i N K | 019 | 030 | 0,007 | 0.012
AN S o) o1 o Toonr Toow
0,10 (0.004) T —_ L | 640BsC 0.252 BSC
T—| SEATING _J L_ M| o°[ 8] 0°[ 8°
T
PLANE D G <— H DETAIL E
LVX Data — Low-Voltage CMOS Logic 85 MOTOROLA



Case Outlines

14-Pin Packages (continued)

M SUFFIX
PLASTIC SOIC EIAJ PACKAGE
CASE 96501

ISSUE O
NOTES:
1 DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
CONTROLLING DIMENSION: MILLIMETER.
DIMENSIONS D AND E DO NOT INCLUDE MOLD
I—E * FLASH OR PROTRUSIONS AND ARE MEASURED
AT THE PARTING LINE. MOLD FLASH OR
Ql PROTRUSIONS SHALL NOT EXCEED 0.15 (0.006)
PER SIDE.
HE M T TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.
(R — THE LEAD WIDTH DIMENSION (b) DOES NOT
INCLUDE DAMBAR PROTRUSION. ALLOWABLE
—>| L |<_ DAMBAR PROTRUSION SHALL BE 0.08 (0.003)
TOTAL IN EXCESS OF THE LEAD WIDTH
DETAIL P DIMENSION AT MAXIMUM MATERIAL CONDITION.
|<— Z DAMBAR CANNOT BE LOCATED ON THE LOWER
RADIUS OR THE FOOT. MINIMUM SPACE
D BETWEEN PROTRUSIONS AND ADJACENT LEAD

w

=
1=
1=
1=
1=
[co
1

+
e m —>]

~

o

,_‘
—
—
——
—
——
—
—
-~
<

>

o

|
]
|
|
F_F
»
7
[
\
N

TO BE 0.46 ( 0.018).
E’_.I |<_ A— VIEW P > —_— MILLIMETERS INCHES
N | DIM[ MIN [ MAX [ MIN [ MAX
[ \ — | 205 | — o008t
_L | ¢ A; | 005 | 020 | 0002 | 0.008

Ll bt ! 035 | 050 | 0.014 | 0.020

0.18 0.27 | 0.007 | 0.011

—>| |<— b 9.90 | 1050 | 0390 | 0413

5.10 545 | 0.201 | 0.215

] 0.13(0.005® O] 0.10(0.004) N ¥
0.50| 0.50 0.85 | 0.020 | 0.033

Lg 1.10 1.50 | 0.043 | 0.059

M 0° 10° 0° 10°

Q1 0.70 0.90 | 0.028 | 0.035

Z — 1.42 — | 0.056
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16-Pin Packages

Case Outlines

D SUFFIX
PLASTIC SOIC PACKAGE
CASE 751B-05
ISSUE J

1=A ]

ﬂ_H_H_H:H_ I

P 8 pL

[ ]0.25(0.010) @ | B® |

@ 8
o H HHHHH 2
G

. e R
Ee=im=i=i=i R LJ%{%
JLD 1 LY

[ ]02500100 @[T BO[ A® |

7

(&N

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSIONS A AND B DO NOT INCLUDE
MOLD PROTRUSION.

4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)
PER SIDE.

5. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL
IN EXCESS OF THE D DIMENSION AT
MAXIMUM MATERIAL CONDITION.

MILLIMETERS INCHES
MIN MAX | MIN | MAX
9.80 | 10.00 | 0.386 | 0.393
380 | 400 | 0.150 | 0.157
1.35 175 | 0.054 | 0.068
035 | 049 | 0014 | 0.019
0.40 125 | 0.016 | 0.049

1.27BSC 0.050 BSC
019 | 0.25 | 0.008 | 0.009
010 | 0.25 | 0.004 | 0.009
0° 7° 0° 7°
580 | 6.20 | 0.229 | 0.244
025 | 050 | 0.010 | 0.019

=
=

:U'UiXx_.O'noom)>|

DT SUFFIX
PLASTIC TSSOP PACKAGE
CASE 948F-01
ISSUE O

16X K REF

— r_{$| 0100004 ®@|T[U ®|V )|

LA ARA 3

16 9

3

|05 (0.008) T| U ®]

o

[y

L B SECTION N-N
T T 1T =d

!

PIN 1

IDENT. N

N

0.25(0.010)

|©]015 0008 T[U ®

DETAIL E

Klrr—_

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSION A DOES NOT INCLUDE MOLD FLASH.
PROTRUSIONS OR GATE BURRS. MOLD FLASH OR
GATE BURRS SHALL NOT EXCEED 0.15 (0.006) PER
SIDE.

4. DIMENSION B DOES NOT INCLUDE INTERLEAD
FLASH OR PROTRUSION. INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED
0.25 (0.010) PER SIDE.

5. DIMENSION K DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR PROTRUSION
SHALL BE 0.08 (0.003) TOTAL IN EXCESS OF THE K
DIMENSION AT MAXIMUM MATERIAL CONDITION.

6. TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

7. DIMENSION A AND B ARE TO BE DETERMINED AT
DATUM PLANE -W-.

MILLIMETERS INCHES
MIN MAX MIN | MAX
4.90 5.10 | 0.193 | 0.200
4.30 450 | 0169 | 0.177
— 1.20 — | 0.047
0.05 0.15 | 0.002 | 0.006
0.50 0.75 | 0.020 | 0.030
0.65BSC 0.026 BSC
0.18 0.28 | 0.007 | 0.011
0.09 0.20 | 0.004 | 0.008
0.09 0.16 | 0.004 | 0.006

=
=

=

/
S o)
010 (0.004)
—T—] SEATING —4 < H

PLANE D - G

DETAIL E

019 [ 030 [ 0.007 [ 0.012
019 [ 025 [ 0.007 [ 0.010
6.40 BSC 0.252 BSC
0° ] 8° 0° [ 8°

[

= |2 |x|8|le|z|o|m|o|o|o >
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Case Outlines

16-Pin Packages (continued)

M SUFFIX
PLASTIC SOIC EIAJ PACKAGE
CASE 96601

ISSUE O
NOTES:
1 DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
CONTROLLING DIMENSION: MILLIMETER.
E{h I-h I-h I-h I-h I-h I-h I-h — DIMENSIONS D AND E DO NOT INCLUDE MOLD
1 N 9 L E FLASH OR PROTRUSIONS AND ARE MEASURED
LA L | LA L AT THE PARTING LINE. MOLD FLASH OR
Ql PROTRUSIONS SHALL NOT EXCEED 0.15 (0.006)
+

w N

|
<

PER SIDE.

H E M e T TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.
THE LEAD WIDTH DIMENSION (b) DOES NOT

~

3]

—m—]

INCLUDE DAMBAR PROTRUSION. ALLOWABLE
o L

@ Ll | T R |
1 8| DAMBAR PROTRUSION SHALL BE 0.08 (0.003)
- TOTAL IN EXCESS OF THE LEAD WIDTH
[~z

DETAIL P DIMENSION AT MAXIMUM MATERIAL CONDITION.
DAMBAR CANNOT BE LOCATED ON THE LOWER
D - RADIUS OR THE FOOT. MINIMUM SPACE
BETWEEN PROTRUSIONS AND ADJACENT LEAD
TO BE 0.46 ( 0.018).

A VIEW P 3__ MILLIMETERS INCHES
El_,l |<_ / N MIN | MAX | MIN | MAX
[
|

— 2.05 — | 0.081
\ VAR f
SN~ —

(¢}
=)
=

<
Bgbed

0.05 0.20 | 0.002 | 0.008
0.35 0.50 | 0.014 | 0.020
0.18 027 | 0.007 | 0.011
9.90 | 1050 | 0.390 | 0.413
5.10 5.45 | 0201 | 0.215
1.27BSC 0.050 BSC
7.40 820 | 0291 | 0.323
0.50 0.85 | 0.020 | 0.033
1.10 1.50 | 0.043 | 0.059
0° | 10° 0° | 10°
0.70 0.90 | 0.028 | 0.035
— 0.78 — 10031

e ne e e o o e o

b

& 0.13(0.005® 0.10 (0.004)

Tlo Mmoo [o

m

[l ol
m

N9§
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Case Outlines

20-Pin Packages

DW SUFFIX
PLASTIC SOIC PACKAGE
CASE 751D-04

ISSUE E

NOTES:
DIMENSIONING AND TOLERANCING PER

ZOH H H H H H H H H H u .égillT\l(?l(‘Jlll_sthﬂl\’l(lsggleENSION:MILLIMETER.

DIMENSIONS A AND B DO NOT INCLUDE
& MOLD PROTRUSION.

MAXIMUM MOLD PROTRUSION 0.150
[=B=] 10x P (0.006) PER SIDE.

. DIMENSION D DOES NOT INCLUDE
D | ¢ | 0.010 (0-25)@| B® | DAMBAR PROTRUSION. ALLOWABLE
A DAMBAR PROTRUSION SHALL BE 013

' |:| |:| |:| |:| |:| |:| |:| |:| |:| HT | (0.005)TOTALINEXCESSOFDDIMENSION

AT MAXIMUM MATERIAL CONDITION.

L— 20x D MILLIMETERS | INCHES
J | DM [ MIN_ | MAX | MIN | MAX
|€B|0.010 (0.25)®| T| A ®| B @| yl: 1265 | 12.95 | 0499 | 0510
r

=

N
N

I

Eal

[

7.40 7.60 | 0292 | 0.299
235 265 | 0.093 | 0.104
0.35 049 | 0014 | 0.019
0.50 0.90 | 0.020 | 0.035
1.27BSC 0.050 BSC
0.25 032 | 0010 | 0.012
0.10 0.25 | 0.004 | 0.009
0° 7° 0° 7°
10.05 | 1055 | 0.395 | 0.415
0.25 0.75 | 0.010 | 0.029

F

—
Pyl
x
ey
(4]
°
DV|(OIZ R« |OMO|O |0 (>

"""""" ¥ © %’\
it ~—
—>| |<—18x G K M

DT SUFFIX
PLASTIC TSSOP PACKAGE
CASE 948E-02
ISSUE A

[N

N

CONTROLLING DIMENSION: MILLIMETER.

20X K REF NOTES:
|$| 50 006 |T| U @j | 0.10(0.004 ®| _|_| 6 | V©| ellr\:ir\“;sgguzwc AND TOLERANCING PER ANSI
K

@

DIMENSION A DOES NOT INCLUDE MOLD FLASH,
f— K1 PROTRUSIONS OR GATE BURRS. MOLD FLASH
OR GATE BURRS SHALL NOT EXCEED 0.15
(0.006) PER SIDE.

4. DIMENSION B DOES NOT INCLUDE INTERLEAD
B FLASH OR PROTRUSION. INTERLEAD FLASH OR
\ PROTRUSION SHALL NOT EXCEED 0.25 (0.010)
- —U— PER SIDE.
PIN 1 5. DIMENSION K DOES NOT INCLUDE DAMBAR
IDENT

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.08 (0.003) TOTAL IN
EXCESS OF THE K DIMENSION AT MAXIMUM
MATERIAL CONDITION.

TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

DIMENSION A AND B ARE TO BE DETERMINED
AT DATUM PLANE -W-.

i

\
| 0.15(0.006)[ T[U ®]

~

< > MILLIMETERS | INCHES
- - DIM[ MIN | MAX | MIN | MAX
A | 640 | 660 | 0.252 | 0.260
N B | 430 | 450 | 0169 | 0177
cl — [ 120 — |oo04r
F D | 005 | 0.5 0002 | 0.006
F | 050 | 075 0020 | 0.030

DETAIL E G | 065BsC 0.026 BSC
H | 027 | 037 | 001 | 005
i J | 009 | 020 0004 | 0.008
c [ A R lil JL | 009 | 0.6 | 0.004 | 0006
i = K | 019 | 030 | 0.007 | 0012
A A RARAFARP J\—‘JL\, ) T

o < L | 640BsC 0.252 BSC
D G H—>] M| 0° ] 8° | 0°] 8°

DETAIL E
0100 (0.004)
—T—| SEATING
PLANE
LVX Data — Low-Voltage CMOS Logic 89 MOTOROLA
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Case Outlines

20-Pin Packages (continued)

M SUFFIX
PLASTIC SOIC EIAJ PACKAGE
CASE 967-01
ISSUE O
NOTES:
1 DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2 CONTROLLING DIMENSION: MILLIMETER.
. 3 DIMENSIONS D AND E DO NOT INCLUDE MOLD
) [h [h [h [h [h [h [h [h [h [h LE * FLASH OR PROTRUSIONS AND ARE MEASURED
Tt : —T—T—T T AT THE PARTING LINE. MOLD FLASH OR
| Ql PROTRUSIONS SHALL NOT EXCEED 0.15 (0.006)
PER SIDE.

° TERMINAL NUMBERS ARE SHOWN FOR
M REFERENCE ONLY.
i THE LEAD WIDTH DIMENSION (b) DOES NOT
@ N INCLUDE DAMBAR PROTRUSION. ALLOWABLE
} > | [ DAMBAR PROTRUSION SHALL BE 0.08 (0.003)
|.|.| |.|.| |.|.| |.|.| |.|.| |.|.| |.|.| |.|.| |.|.| |.|.| 10 TOTAL IN EXCESS OF THE LEAD WIDTH
DIMENSION AT MAXIMUM MATERIAL CONDITION.
2z

—
=

o

-

— DETAIL P DAMBAR CANNOT BE LOCATED ON THE LOWER
RADIUS OR THE FOOT. MINIMUM SPACE
D > BETWEEN PROTRUSIONS AND ADJACENT LEAD
TO BE 0.46 ( 0.018).

MILLIMETERS INCHES
|<— | oM MIN | MAX | MIN | MAX
[ c Al — [ 205 — [o081
l A1 | 005 | 020 | 0.002 | 0008
QL | b | 035 | 050 | 0014 | 0.020
- [ c 018 [ 027 [ 0007 | 0.011
—’I |<_ D | 1235 | 1280 | 0.486 | 0.504
b E | 510 | 545 0201 | 0215

e 1.27B5C 0.050BSC
D] 0.13(0.005® O] 0.10(0.004) T T Tosm Tom [ o5
L | 050 | 0850020 | 003
Le | 110 | 150 | 0,043 [ 0059
M | o0°] 10° | o0°] 10°
Q1| 070 | 090 | 0.028 | 0035
7 | — [ o8| — [oo
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24-Pin Packages

Case Outlines

[]0.15 (0.006)] T[U @]

DT SUFFIX
PLASTIC TSSOP PACKAGE
CASE 948H-01
ISSUE O

24x K REF

—Tr—{aﬂ 0100004 ®@[T[U O]V O]

!

AR

L
==

l

[a]0150.008] T[U @]

LELELEEL L

E

NOTES:
DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

CONTROLLING DIMENSION: MILLIMETER.
DIMENSION A DOES NOT INCLUDE MOLD FLASH,
PROTRUSIONS OR GATE BURRS. MOLD FLASH
OR GATE BURRS SHALL NOT EXCEED 0.15
(0.006) PER SIDE.

DIMENSION B DOES NOT INCLUDE INTERLEAD
FLASH OR PROTRUSION. INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED

0.25 (0.010) PER SIDE.

DIMENSION K DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.08 (0.003) TOTAL IN
EXCESS OF THE K DIMENSION AT MAXIMUM
MATERIAL CONDITION.

TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

DIMENSION A AND B ARE TO BE DETERMINED
AT DATUM PLANE ~W-.

-

w N

FS

o

o

-

J_ MILLIMETERS INCHES
l CI | DIM| MIN | MAX [ MIN | MAX
A [ 770 [ 790 [ 0303 [ 031
UEIDEIDEIDEID lj DEIDEIDEIDEIDEID B 4.30 4.50 | 0.169 | 0.177
0.0 (0.004 T c | —T 10 — o
( ) J D [ 005 05| 0.002 [ 0.006
—T= gEAAL'é\‘G D G e— H F [ 050 [ 075 [ 0020 [ 0.030
G 0.65 BSC 0.026 BSC
H [ 027 037 [ 001 [ 0015
J | 009 [ 020 | 0.004 [ 0.008
J1 [ 009 [ 016 | 0.004 [ 0.006
K | 019 [ 030 [ 0.007 [ 0012
( (}/\‘ —W— KL | 019 [ 025 | 0.007 | 0010
L 6.40 BSC 0.252 BSC
J g/ M _0°] 8°] 0°] 8°
—
DETAIL E
N
K 0.25 (0.010)
1 o "
[ \ _\
J1 t N
A L—
F
SECTION N-N
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Case Outlines

24-Pin Packages (continued)

DW SUFFIX
PLASTIC SOIC PACKAGE
CASE 751E-04
ISSUE E

A NOTES:
] 1. DIMENSIONING AND TOLERANCING PER

H H H H H _H H H H H H ) 2 égillTYRlcz)ll._sl_’\lﬂl\'léggleENSION:MILLIMETER.
24 13

3. DIMENSIONS A AND B DO NOT INCLUDE
MOLD PROTRUSION.
4. MAXIMUM MOLD PROTRUSION 0.15

_ _ (0.006) PER SIDE.
[=B] PazpL 5. DIMENSION D DOES NOT INCLUDE
& []0010025 ® | B®| DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION SHALL BE 0.13

(0.005) TOTAL IN EXCESS OF D

1H H H H H H H H H H H le 1 Bgﬂr\I‘E[I)\lrSnIg’V:‘l-ATMAXIMUMMATERIAL

'|:‘] MILLIMETERS INCHES
D 24pPL DIM [ MIN [ MAX [ MIN [ MAX
A | 1525 | 1554 | 0.601] 0612
|€}|0.010 (0.25) @ |T| A©| B ©| ﬂ L_ B | 7.40 | 760 | 0292] 0.299
F C | 235 | 265 | 0093] 0.104
¢ R X 45° D 035 | 049 | 0014 0019
| F | 041 | 090 | 0.016] 0.035
! - G 127 BSC 0.050 BSC
| E[l]j | R c J | 023 ] 032 ] 0009] 0013
| — K [ 013 ] 029 | 0005 0.011
M M 0° 8° 0° 8°
aTNG _J L_ K P_| 1005 | 1055 | 0.395] 0415
G 22pPL R 025 | 075 [ 0.010] 0.029
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Three Ways To Receive
Motorola Semiconductor Technical Information

Literature Distribution Centers

Printed literature can be obtained from the Literature Distribution Centers upon request. For those items that incur a cost,
the U.S. Literature Distribution Center will accept Master Card and Visa.

How to reach us:

USA/EUROPE/Locations Not Listed: Motorola Literature Distribution; P.O. Box 5405, Denver, Colorado 80217.
Phone: 303-675-2140 or 1-800-441-2447

JAPAN: Nippon Motorola Ltd.: SPD, Strategic Planning Office, 4-32-1,
Nishi-Gotanda, Shinagawa—ku, Tokyo 141, Japan. Phone: 81-3-5487-8488
ASIA/PACIFIC: Motorola Semiconductors H.K. Ltd.; 8B Tai Ping Industrial Park, 51 Ting Kok Road,

Tai Po, N.T., Hong Kong. Phone: 852-26629298

Mfax ] - Touch—Tone Fax

Mfax offers access to over 30,000 Motorola documents for faxing to customers worldwide. With menus and voice
instruction, customers can request the documents needed, using their own touch—tone telephones from any location, 7
days a week and 24 hours a day. A number of features are offered within the Mfax system, including product data sheets,
application notes, engineering bulletins, article reprints, selector guides, Literature Order Forms, Technical Training
Information, and HOT DOCS (4—digit code identifiers for currently referenced promotional or advertising material).

A fax of complete, easy—to—use instructions can be obtained with a first-time
phone call into the system, entering your FAX number and then, pressing 1.

How to reach us:

Mfax: RMFAX0@email.sps.mot.com —-TOUCH-TONE (602) 244-6609
USA & Canada ONLY 1-800-774-1848
or via the http://motorola.com/sps home page, select the Mfax Icon.

Motorola SPS World Marketing Internet Server

Motorola SPS’s Electronic Data Delivery organization has set up a World Wide Web Server to deliver Motorola SPS’s
technical data to the global Internet community. Technical data such as the complete Master Selection Guide along with
the OEM North American price book are available on the Internet server with full search capabilities. Other data on the
server include abstracts of data books, application notes, selector guides, and textbooks. All have easy text search
capability. Ordering literature from the Literature Distribution Center is available on line. Other features of Motorola SPS'’s
Internet server include the availability of a searchable press release database, technical training information, with on—line
registration capabilities, complete on—line access to the Mfax system for ordering faxes, an on—line technical support form
to send technical questions and receive answers through email, information on product groups, full search capabilities of
device models, alisting of the Domestic and International sales offices, and links directly to other Motorola world wide web
servers. For more information on Motorola SPS’s Internet server you can request BR1307/D from Mfax or LDC.

How to reach us:
After accessing the Internet, use the following URL:

http://motorola.com/sps
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MOTOROLA AUTHORIZED DISTRIBUTOR & WORLDWIDE SALES OFFICES
NORTH AMERICAN DISTRIBUTORS

UNITED STATES

ALABAMA

Huntsville
Arrow/Schweber Electronics ... (205)837—6955
FAL ..o (205)837-9209

Future Electronics ...........
Hamilton/Hallmark (205)837-8700
Newark .................... (205)837-9091
Time Electronics 1-800-789-TIME

(205)830-2322

Wyle Electronics ............. (205)830-1119
ARIZONA
Phoenix
FAL ..o (602)731-4661
Future Electronics ........... (602)968-7140
Hamilton/Hallmark ............ (602)414-3000

Wyle Electronics ............ (602)804—7000

Tempe
Arrow/Schweber Electronics ... (602)431-0030
Newark .................... (602)966-6340
PENSTOCK ................ (602)967-1620
Time Electronics .......... 1-800-789-TIME
CALIFORNIA
Agoura Hills

Future Electronics . .......... (818)865-0040

Time Electronics Corporate .. 1-800-789-TIME
Belmont

Richardson Electronics
Calabassas

Arrow/Schweber Electronics ... (818)880-9686

Wyle Electronics ............ (818)880-9000

(415)592-9225

Chatsworth

Time Electronics .......... 1-800-789-TIME
Costa Mesa

Hamilton/Hallmark ........... (714)789-4100
Culver City

Hamilton/Hallmark ...........
Garden Grove

(310)558-2000

Newark .................... (714-893-4909
Irvine

Arrow/Schweber Electronics .. (714)587-0404

T (714)753-4778

Future Electronics ........... (714)453-1515
Wyle Laboratories Corporate ... (714)753-9953
Wyle Electronics ............ (714)863-9953

(818)879-1234
(818)880-9000

Wyle Electronics ............

Manhattan Beach
PENSTOCK ................

Mountain View
Richardson Electronics

(310)546-8953

(415)960—-6900

Newberry Park

PENSTOCK ................ (805)375-6680
Palo Alto

Newark .................... (415)812-6300
Riverside

Newark ...........cooooee.. (909)784-1101
Rocklin

Hamilton/Hallmark .......... (916)632-4500
Sacramento

FAl ... (916)782-7882

Newark .................... (916)565-1760

Wyle Electronics ............ (916)638-5282
San Diego

Arrow/Schweber Electronics .. (619)565-4800

FAL. ..o (619)623-2888

Future Electronics ........... (619)625-2800
Hamilton/Hallmark (619)571-7540
Newark ..............ooouue. (619)453-8211

PENSTOCK ................ (619)623-9100
Wyle Electronics ............ (619)565-9171
San Jose

Arrow/Schweber Electronics ... (408)441-9700
Arrow/Schweber Electronics ... (408)428-6400

Future Electronics . ...........
Santa Clara

Wyle Electronics ............
Sierra Madre

PENSTOCK ................
Sunnyvale

Hamilton/Hallmark

PENSTOCK ................

Time Electronics
Thousand Oaks

Newark
Torrance

Time Electronics
Tustin

Time Electronics
Woodland Hills

Hamilton/Hallmark

Richardson Electronics

COLORADO

Lakewood
FAL . o

Future Electronics ...........
Denver

Newark ....................
Englewood

Arrow/Schweber Electronics ...

Hamilton/Hallmark

PENSTOCK

Time Electronics
Thornton

Wyle Electronics ............

CONNECTICUT

Bloomfield

Newark ....................
Cheshire

FAL ...

Future Electronics ...........

Hamilton/Hallmark
Southbury

Time Electronics
Wallingfort

Arrow/Schweber Electronics . ..

FLORIDA

Altamonte Springs

Future Electronics . ..........
Clearwater

FAlL ...

Future Electronics . ..........
Deerfield Beach

Arrow/Schweber Electronics . ..

Wyle Electronics ............
Ft. Lauderdale

FAlL ...

Future Electronics ...........

Hamilton/Hallmark

Newark .....................

Time Electronics
Lake Mary

Arrow/Schweber Electronics . ..
Largo/Tampa/St. Petersburg

Hamilton/Hallmark

Newark ....................

Wyle Electronics ............

Time Electronics
Orlando

FAlL ...
Tallahassee

FAlL ...
Tampa

PENSTOCK ................
Winter Park

Hamilton/Hallmark

PENSTOCK .................

Richardson Electronics

(408)434-0369
(408)434-1122

(408)727-2500
(818)355-6775

(408)435-3500
(408)730-0300

1-800-789-TIME

(805)449-1480

1-800-789-TIME

1-800-789-TIME

(818)594-0404
(615)594-5600

(303)237-1400
(303)232-2008
(303)373-4540
(303)799-0258

(303)790-1662
(303)799-7845

1-800-789-TIME

(303)457-9953

(203)243-1731

(203)250-1319
(203)250-0083
(203)271-2844

1-800-789-TIME

(203)265-7741

(407)865-7900

(813)530-1665
(813)530-1222

(305)429-8200
(305)420-0500

(305)428-9494
(305)436-4043
(305)484-5482
(305)486-1151

1-800-789-TIME

(407)333-9300

(813)547-5000
(813)287-1578
(813)576-3004

1-800-789-TIME

(407)865-9555
(904)668-7772
(813)247-7556
(407)657-3300

(407)672-1114
(407)644-1453

GEORGIA
Atlanta
T (404)447-4767
Time Electronics 1-800-789-TIME
Wyle Electronics ............ (404)441-9045

Duluth
Arrow/Schweber Electronics

... (404)497-1300

Hamilton/Hallmark .......... (404)623-4400
Norcross
Future Electronics ........... (770)441-7676
Newark .................... (770)448-1300
PENSTOCK ................ (770)734-9990
Wyle Electronics ............ (770)441-9045
IDAHO
Boise
FAL ..o (208)376-8080
ILLINOIS
Addison
Wyle Laboratories ........... (708)620-0969
Bensenville
Hamilton/Hallmark ........... (708)797-7322
Chicago
o (708)843-0034

Newark Electronics Corp.

Hoffman Estates
Future Electronics ...........

.... (312)784-5100

(708)882—1255

Itasca

Arrow/Schweber Electronics .. (708)250—0500
LaFox

Richardson Electronics ... ... (708)208-2401
Palatine

PENSTOCK ................ (708)934-3700
Schaumburg

Newark .........ocooviennn. (708)310-8980

Time Electronics .......... 1-800-789-TIME

INDIANA

Indianapolis

Arrow/Schweber Electronics
Hamilton/Hallmark

... (317)299-2071
(317)575-3500

FAl ... (317)469-0441
Future Electronics ........... (317)469-0447
Newark .................... (317)259-0085
Time Electronics .......... 1-800-789-TIME
Ft. Wayne
Newark .................... (219)484-0766
PENSTOCK ................ (219)432-1277
IOWA
Cedar Rapids
Newark .................... (319)393-3800
Time Electronics .......... 1-800-789-TIME
KANSAS
Kansas City
FAL ..o (913)381-6800
Lenexa

Arrow/Schweber Electronics
Hamilton/Hallmark

Olathe
PENSTOCK ................

Overland Park
Future Electronics ...........

... (913)541-9542
.......... (913)663-7900

(913)829-9330

(913)649-1531

Newark .................... (913)677-0727
Time Electronics .......... 1-800-789-TIME
MARYLAND
Baltimore
FAL ..o (410)312-0833
Columbia

Arrow/Schweber Electronics
Future Electronics ...........
Hamilton/Hallmark
Time Electronics

... (301)596-7800
(410)290-0600
(410)720-3400
1-800-789-TIME

PENSTOCK ................ (410)290-3746

Wyle Electronics ............ (410)312-4844
Hanover

Newark .................... (410)712-6922

MOTOROLA
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AUTHORIZED DISTRIBUTORS — continued

UNITED STATES - continued

MASSACHUSETTS
Boston
Arrow/Schweber Electronics .

Bolton
Future Corporate ..........
Burlington
PENSTOCK ..............
Wyle Electronics
Norwell
Richardson Electronics
Peabody
Time Electronics
Hamilton/Hallmark
Woburn
Newark ..................
MICHIGAN
Detroit
FAL ..o

Future Electronics .........
Grand Rapids

Newark
Livonia

Arrow/Schweber Electronics .

Future Electronics .........

Hamilton/Hallmark

Time Electronics
Troy

Newark ..................

MINNESOTA

Bloomington
Wyle Electronics . ..........

Burnsville
PENSTOCK

Eden Prairie

Arrow/Schweber Electronics . . .
.. (612)947-0909
.. (612)944-2200
.. (612)881-2600

Future Electronics .........
Hamilton/Hallmark
Time Electronics
Minneapolis
Newark
Earth City
Hamilton/Hallmark
MISSOURI

St. Louis
Arrow/Schweber Electronics .

Future Electronics .........

NEW JERSEY

Bridgewater

PENSTOCK
Cherry Hill

Hamilton/Hallmark
East Brunswick

Newark ..................
Fairfield

Y
Long Island

FAL. ...
Marlton

Arrow/Schweber Electronics ...
.. (609)988-1500
.. (609)596-4080

Future Electronics . ........
Pinebrook

Arrow/Schweber Electronics . ..
.. (201)882-8358

Wyle Electronics . ..........

Parsippany
Future Electronics .........

Hamilton/Hallmark
Wayne
Time Electronics

.. (508)658-0900

(508)779-3111

.. (508)779-3000

.. (617)229-9100
.. (617)271-9953

.. (617)871-5162

1-800-789-TIME

.. (508)532-9893
.. (617)935-8350
.. (313)513-0015
.. (616)698-6800
.. (616)954-6700
.. (810)455-0850

.. (313)261-5270
.. (313)416-5800

1-800-789-TIME

.. (810)583-2899

(612)853-2280
(612)882-7630

(612)941-5280

1-800-789-TIME

.. (612)331-6350

.. (314)291-5350

.. (314)567-6888
.. (314)469-6805
.. (314)542-9922
.. (314)453-9400

1-800-789-TIME

.. (908)575-9490
... (609)424-0110
.. (908)937-6600
... (201)331-1133

.. (516)348-3700

(609)596-8000

(201)227-7880

.. (201)299-0400
.. (201)515-1641

1-800-789-TIME

NEW MEXICO

Albuquerque
Alliance Electronics

Hamilton/Hallmark

(505)292-3360
(505)828-1058

Newark ...........c.c....... (505)828-1878
NEW YORK
Bohemia
Newark .........ooviinn.. (516)567-4200
Hauppauge

Arrow/Schweber Electronics . ..
Future Electronics ...........
Hamilton/Hallmark

(516)231-1000
(516)234-4000
(516)434-7400

PENSTOCK ................ (516)724-9580
Konkoma

Hamilton/Hallmark .......... (516)737-0600
Melville

Wyle Laboratories ........... (516)293-8446
Pittsford

Newark ...........ccooovnnn. (716)381-4244
Rochester

Arrow/Schweber Electronics . ..
Future Electronics . ..........

(716)427-0300
(716)387-9550
(716)387-9600
(716)272-2740
....... (716)264-1100
1-800~789-TIME

Hamilton/Hallmark ...........
Richardson Electronics
Time Electronics

Rockville Centre
Richardson Electronics

(516)872-4400

Syracuse
FAL................ o (315)451-4405
Future Electronics ........... (315)451-2371
Newark .................... (315)457-4873

Time Electronics
NORTH CAROLINA

1-800-789-TIME

Charlotte
FAL ... (704)548-9503
Future Electronics . ........... (704)547-1107
Richardson Electronics ...... (704)548-9042
Raleigh
Arrow/Schweber Electronics ... (919)876-3132
FAL ..o (919)876-0088
Future Electronics ............ (919)790-7111
Hamilton/Hallmark .......... (919)872-0712
Newark .................... (919)781-7677
Time Electronics .......... 1-800-789-TIME
OHIO
Centerville
Arrow/Schweber Electronics ... (513)435-5563
Cleveland
FAI ..o (216)446-0061
Newark .................... (216)391-9330
Time Electronics .......... 1-800-789-TIME
Columbus
Newark .................... (614)326-0352
Time Electronics .......... 1-800-789-TIME
Dayton
FAL ..o (513)427-6090

Future Electronics ...........
Hamilton/Hallmark
Newark
Time Electronics
Mayfield Heights
Future Electronics . ..........
Solon
Arrow/Schweber Electronics ... (216)248-3990
Hamilton/Hallmark ........... (216)498-1100
Worthington
Hamilton/Hallmark
OKLAHOMA

Tulsa
FAL ..o

Hamilton/Hallmark
Newark

OREGON
Beaverton
Arrow/Almac Electronics Corp. .

Future Electronics ...........

(513)426-0090
(513)439-6735
(513)294-8980
1-800~789-TIME

(216)449-6996

(614)888-3313

(918)492-1500
(918)459-6000
(918)252-5070

(503)629-8090
(503)645-9454

Hamilton/Hallmark
Wyle Electronics

Portland
FAL oo

Newark
PENSTOCK ................
Time Electronics
PENNSYLVANIA
Coatesville
PENSTOCK ................
Ft. Washington
Newark
Mt. Laurel
Wyle Electronics
Montgomeryville
Richardson Electronics
Philadelphia
Time Electronics
Wyle Electronics
Pittsburgh
Arrow/Schweber Electronics
Newark
Time Electronics
TENNESSEE
Franklin
Richardson Electronics
Knoxville
Newark
TEXAS
Austin
Arrow/Schweber Electronics

Future Electronics ...........

Newark
PENSTOCK ................
Time Electronics
Wyle Electronics
Benbrook
PENSTOCK
Carollton
Arrow/Schweber Electronics
Dallas
FAL . ...
Future Electronics ...........
Hamilton/Hallmark
Newark
Richardson Electronics
Time Electronics
Wyle Electronics
El Paso
FAL ... oo
Ft. Worth
Allied Electronics .. ..........

Houston
Arrow/Schweber Electronics

Future Electronics ............
Hamilton/Hallmark
Newark
Time Electronics
Wyle Electronics
Richardson
PENSTOCK ................
San Antonio
FAL ...
UTAH

Salt Lake City
Arrow/Schweber Electronics

Future Electronics ...........
Hamilton/Hallmark
Newark
Wyle Electronics
West Valley City
Time Electronics
Wyle Electronics

.......... 1-

.......... 1-

(503)526-6200
(503)643-7900

(503)297-5020
(503)297-1984
(503)646-1670

.......... 1-800-789-TIME

(610)383-9536
(215)654-1434
(609)439-9110

(215)628-0805

.......... 1-800-789-TIME

(609)439-9110

(412)963-6807
(412)788-4790

.......... 1-800-789-TIME

(615)791-4900

(615)588-6493

(512)835-4180
(512)502-0991
(512)346-6426
(512)219-3700
(512)338-0287
(512)346-9762

.......... 1-800-789-TIME

(512)833-9953
(817)249-0442
(214)380-6464

(214)231-7195
(214)437-2437
(214)553-4300
(214)458-2528
(214)239-3680

.......... 1-800-789-TIME

(214)235-9953
(915)577-9531
(817)336-5401

(713)647-6868
(713)952-7088
(713)785-1155
(713)781-6100
(713)894-9334
800-789-TIME
(713)879-9953

(214)479-9215

(210)738-3330

(801)973-6913
(801)467-9696
(801)467-4448
(801)266-2022
(801)261-5660
(801)974-9953

800-789-TIME
(801)974-9953
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AUTHORIZED DISTRIBUTORS — continued

UNITED STATES - continued CANADA Mississauga
ALBERTA PENSTOCK ................ (905)403-0724
WASHINGTON Calgary Ottawa _

Bellevue Electro SonicInc. .......... (403)255-9550 Arrow Electronics ........... (613)226-6903
Almac Electronics Corp. ..... (206)643-9992 FAL.....ooo (403)291-5333 Electro SonicInc. ........... (613)728-8333
Newark .................... (206)641-9800 BRITISH COLUMBIA Y (613)820-8244
PENSTOCK ................ (206)454-2371 Future Electronics ........... (403)250-5550 Future Electronics ........... (613)820-8313
Richardson Electronics ...... (206)646—7224 Hamilton/Hallmark ........... (800)663-5500 Hamilton/Hallmark . ... ...... (613)226-1700

Bothell _ Edmonton Toronto

RF:the EC;GC'[TOHICS ........... (206)489-3400 llzﬁtlureElectromcs """""" Ejggjgg_gggg Arrow Electronics ........... (905)670-7769
edmond ~ FutureElectronics ........... = .

Hamiton/Hallmark ........... (206)882—7000 Hamilton/Hallmark .......... (800)663-5500 EJSC"O sonicinc. ... géggi::;ggg
Time Electronics .......... 1-800-789-TIME Saskatchewan  rrrrettt ity
Wyle Electronics ............. (206)881-1150 Hamilton/Hallmark .. ........ (800)663-5500 Future Electronics . .......... (905)612-9200

Seattle Vancouver Hamilton/Hallmark ........... (905)564—-6060
FAL .o (206)485-6616 Arrow Electronics ........... (604)421-2333 Newark .................... (905)670-2888
Wyle Electronics .............. (206)881-1150 Electro SonicInc. ............ (604)273-2911 Richardson Electronics ... ... (905)795-6300

L (604)654-1050
Wé?(%okgleSIéN Futu_re Electronics ............ (604)294-1166 th;lllgr?tlfecal
Arrow/Schweber Electronics ... (414)792-0150 Hamilton/Hallmark ........... (604)420-4101 Arrow Electronics. . . . ... ... (514)421-7411
\';‘/JtlufeE F'ec"O,”iCS ----------- (ﬁi)gffgigg M\I/Av'i\lnlgioeBA FALL oo (514)694-8157

M”V\);aQUkz(;UOHICS """""""" (414) EIectEo gSOhiC nc. .......... (204)783-3105 FUtUre Electronics ........... (514)694-7710
FAL oo (414)792-9778 FAL o (204)786-3075 Hamiton/Hallmark ... (514)335-1000
Time Electronics . ......... 1-800—789-TIME Future Electronics . .......... (204)944-1446 Richardson Electronics ... ... (514)748-1770

New Berlin Hamilton/Hallmark ........... (800)663-5500 Quebec City
Hamilton/Hallmark .......... (414)780-7200  ONTARIO Arrow Electronics ........... (418)687-4231

Wauwatosa Kanata N (418)682-5775
Newark .................... (414)453-9100 PENSTOCK ................ (613)592-6088 Future Electronics . .......... (418)877-6666

INTERNATIONAL DISTRIBUTORS

AUSTRALIA GERMANY NORWAY
AVNET VSI Electronics (Australia) .. ..... (61)2 Avnet E2000 .............. (49) 89 4511001 Arrow Tahonic A/S ........... (47)2237 8440
878-1299 EBV Elektronik GmbH ... ... (49) 89 99114-0 Avnet Nortec A/S Norway .... (47) 66 846210
Veltek Australia Pty Ltd ..... (61)3 9574-9300 Future Electronics GmbH ... (49) 89-957 270 PHILIPPINES

AUSTRIA Jermyn GmbH .............. (49) 6431-5080 Alexan Commercial ......... (63) 2241-9493
EBV Austria ................ (43) 18941774 Newark ................... (49)2154-70011 SINGAPORE
Elbatex GmbH ................ (43) 1 866420 SasCOHED .o (49) 89-46110 Future Electronics ............ (65) 479-1300
Spoerle Austria ............ (43) 131872700 Spoerle Electronic . . . ....... (49) 6103-304-0 StrongPte. Ltd .............. (65) 276-3996

BELGIUM HOLLAND Uraco Technologies Pte Ltd. ... (65)545-7811
Diode Spoerle .............. (32) 2725 4660 EBVHolland .............. (31) 346562353  SPAIN
EBV Belgium ............... (32) 2716 0010 Diode Spoerle BV ........... (31) 4054 5430 Amitron Arrow .. ........... (34) 1304 30 40

CHINA 4 HONG KONG EBVSpain ................ (34) 1804 32 56
QS‘K“E‘E“TCESKE%SS’;'S:;EQ " Egggg gg?:gggg AVNET WKK Components Ltd. (852)2 3578888 SelcoSA. ..o (34) 16371011
China EI. App. Corp. Xiamen éo Nanshing Clr. & Chem. Co. Ltd (852)2 333-5121 SWEDEN

........................ (86)592 5132489 INDIA Arrow=This ..................(48)8362970
Nanco Electronics Supply Ltd. ........ (852) 2 Canyon Products Ltd ... ... (91) 80 558-7758 AvnetNortecAB ........... (48) 8 629 14 00
333-5121 INPDTOSI ESEIA 62) 21 619-6166 S\é\gzsﬁzl_ﬁ'\ln% (41) 1 7456161
Qing Cheng Enterprises Ltd. (852)2493-4202 |,/ RGO 2 Elbatex AGe a . (a1)5643751111

DEF’;‘O'\C'VAE'%EC ______________ (45) 44 927000 Avnet Adelsy SpA ... ....... (39) 2 38103100 SPOEMlE v (41) 18746262
Avnet Nortec AIS . .......... (45) 44 880800 BBVItaly ... (39) 2660961 S. AFRICA
EBV Denmark . . ... ... (45) 39690511 Silverstar SpA ... (39)266 1251 Advanced ................. (27) 11 4442333

ESTONIA JAPAN Reuthec Components . ..... (27) 11 8233357
Arrow Field Eesti ............. (372) 6503288 AMSC Co., Ltd. ........... 81-422-54-6800  THAILAND
Avnet Baltronic .............. (372) 6397000 Fuji Electronics Co., Ltd. ....81-3-3814-1411 Shapiphat Ltd. .. (66)2221-0432 or 2221-5384

FINLAND Marubun Corporation . ... .. 81-3-3639-8951 TAIWAN
Arrow Field OY ............. (35) 807 775 71 Nippon Motorola Micro Elec. . 81-3-3280-7300 Avnet-Mercuries Co., Ltd ... (886)2516-7303
Avnet Nortec OY ..o oo oo (35) 806 13181 OMRON Corporation . ..... 81-3-3779-9053 Solomon Technology Corp. ... (886)2 788-8989

FRANCE Tokyo Electron Ltd. ........ 81-3-5561-7254 Strong Electronics Co. Ltd. .. (886)2 917-9917
Arrow Electronique ........ (33)149784978 KOREA UNITED KINGDOM
Avnet Components ........ (33) 149652500 JungKwangSa ............. (82)2278-5333 Arrow Electronics (UK) Ltd . (44) 1 234 270027
EBVFrance .............. (33) 164 6886 00 Lite-OnKorea Ltd. .......... (82)2858-3853 Avnet/Access ............. (44) 1 462 488500
Future Electronics ........... (33)1 69821111 Nasco Co. Ltd. ............. (82)23772-6800 Future Electronics Ltd. .. ... (44) 1753 763000
Newark ................... (33)1-30954060 NEW ZEALAND Macro Marketing Ltd. ....... (44) 1 628 60600
SElScaib .......coue... (33)1 6919 89 00 AVNETVSI(NZ)Ltd ......... (64)9 636-7801 Newark .........ccoooenn. (44) 1 420 543333
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UNITED STATES Colmar..................... (215)997-1020 ITALY
ALABAMA Philadelphia/Horsham ....... (215)957-4100 Milan ... 39(2)82201
Huntsville .................. (205)464-6800 TENNESSEE JAPAN
ALASKA (800)635-8291 Knoxville ................... (423)584-4841 Kyusyu .................. 81-92-725-7583
ARIZONA TEXAS Gotanda .................. 81-3-5487-8311
TOMPE ... (602)302-8056 AUSHN ... (512)502-2100 Nagoya . ...........o...... 81-52-232-3500
CALIFORNIA Houston ................... (713)251-0006 0S8KA .o 81-6-305-1801
Calabasas .................. (818)878-6800 Plan0 . .....ooovvieiaa . (214)516-5100 Sendai ..., 81-22-268-4333
Irvine ... (714)753-7360 VIRGINIA Takamatsu ............... 81-878-37-9972
Los Angeles ................ (818)878-6800 Richmond .................. (804)285-2100 TOKYO ot 81-3-3440-3311
SanDiego ... (619)541-2163 UTAH KOREA
Sunnyvale .. ... (408)749-0510 CSlinc. ... (801)572-4010 Pusan .................... 82(51)4635-035
COLORADO WASHINGTON Seoul ..o 82(2)554-5118
DENVEr ..o, (303)337-3434 Bellevue ................... (206)454-4160 MALAYSIA
CONNECTICUT Seattle Access ............. (206)622-9960 Penang .................... 60(4)228-2514
Wallingford ................. (203)949-4100 WISCONSIN MEXICO
ELORIDA Milwaukee/Brookfield ........ (414)792-0122 Mexico City ................ 52(5)282-0230
Clgarwater ................. (813)524—4177 Field Applications Engineering Available Guadal_ajara ................ 52(36)21—8977
Maitland ................... (407)628-2636 Through All Sales Offices Marketing . .. L EETERPETE 52(36)21-2023
Pompano Beach/Ft. Lauderdale (305)351-6040 Customer Service .......... 52(36)669-9160
GEORGIA NETHERLANDS
Atlanta .................... (770)729-7100 ngﬁ‘r?sﬁ COLUMBIA BESt. .\, (31)4998 612 11
IDAHO PHILIPPINES
BOISE . eeeeeeeeaaaaeenn, (208)323-9413 O\'Ga;;fg;’g ------------------ (604)293-7650 Manila . .oooeeeeeee (63)2 8220625
ILLINOIS PUERTO RICO
Chicago/Schaumburg . . . ... . .. (847)413-2500 ottawa ..............o.o (613)226-3491 Sanduan................... (809)282-2300
INDIANA Toronto .................... (416)497-8181 SINGAPORE . ........ ... ... (65)4818188
Indianapolis ................ (317)571-0400 QUEBEC SPAIN
KOKOMO oo (317)455-5100 Montreal ................... (514)333-3300 Madrid . ... 34(1)457-8204
IOWA O ettt 34(1)457-8254
CedarRapids . .............. (319)378-0383 SWEDEN
KANSAS INTERNATIONAL SOINA ..o 46(8)734-8800
Kansas City/Mission ......... (913)451-8555 AUSTRALIA SWITZERLAND
MARYLAND Melbourne ................ (61-3)98870711 Geneva ... 41(22)79911 11
Columbia ........o..oiiiinns (410)381-1570 Sydney ................... (61-2)29661071 Zurich ... 41(1)730-4074
MASSACHUSETTS BRAZIL TAIWAN
Marlborough .. .............. (508)481-8100 SaoPaulo ................ 55(11)815-4200 Taipei ... 886(2)717-7089
Woburn ... (617)932-9700 CHINA THAILAND
MICHIGAN Beijing ...l 86-10-8437222 Bangkok ................ ... 66(2)254-4910
Detroit ... (810)347-6800 Guangzhou ................ 86-20-7537888 UNITED KINGDOM
Literature .................. (800)392-2016 Shanghai .................. 86-21-3747668 Aylesbury ... 441 (296)395252
MINNESOTA Tianjin ... 86-22-5325072
Minnetonka ................. (612)932-1500 DENMARK
MISSOURI Denmark .................... (45) 43488393  FULL LINE REPRESENTATIVES
St.Llouis ................... (314)275-7380 FINLAND CALIFORNIA, Loomis
NEW JERSEY Helsinki .................. 358-0-351 61191 Galena Technology Group .. . .. (916)652-0268
Fairfield .................... (201)808-2400 carphone ................... 358(49)211501 NEVADA, Reno
NEW YORK FRANCE Galena Tech. Group ......... (702)746-0642
Fairport .................... (716)425-4000 Paris ... 33134635900 NEW MEXICO, Albuquerque
Fishkill ...................... (914)896-0511 GERMANY S&S Technologies, Inc. ....... (602)414-1100
Hauppauge ................ (516)361-7000 Langenhagen/Hanover .. ..... 49(511)786880 UTAH, Salt Lake City
NORTH CAROLINA Munich ..................... 4989 92103-0 Utah Comp. Sales, Inc. ...... (801)561-5099
Raleigh .................... (919)870-4355 Nuremberg ................. 49 911 96-3190 WASHINGTON, Spokane
OHIO Sindelfingen ................ 49703179 710 DougKenley ............... (509)924-2322
Cleveland .................. (216)349-3100 Wiesbaden .................. 49 611 973050
Columbus/Worthington . . . . . .. (614)431-8492
Dayton .................... (513)438-6800 H(K)v’;‘!aiGFoKrg NG ............. 852-2-610-6888 HYBRID/MCM COMPONENT
OKLAHOMA TAIPO e 852-2-666-8333 SUPPLIERS
TUISA ..o (918)459-4565 INDIA ChipSupply .....ooovvvvnn.. (407)298-7100
OREGON Bangalore .................. 91-80-5598615 Elmo Semiconductor ........ (818)768-7400
Portland ................... (503)641-3681 ISRAEL Minco Technology Labs Inc. .. (512)834-2022
PENNSYLVANIA Herzlia ............coooine, 972-9-590222 SemiDicelnc. .............. (310)594-4631
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Mfax is a trademark of Motorola, Inc.
How to reach us:
USA/EUROPE/Locations Not Listed : Motorola Literature Distribution; JAPAN : Nippon Motorola Ltd.: SPD, Strategic Planning Office, 4-32-1,
P.O. Box 5405, Denver, Colorado 80217. 303-675—-2140 or 1-800-441-2447 Nishi-Gotanda, Shinagawa—ku, Tokyo 141, Japan. 81-3-5487-8488

Mfaxd: RMFAXO0@email.sps.mot.com — TOUCHTONE 602—-244-6609 ASIA/PACIFIC : Motorola Semiconductors H.K. Ltd.; 8B Tai Ping Industrial Park,

— US & Canada ONLY 1-800-774-1848 51 Ting Kok Road, Tai Po, N.T., Hong Kong. 852-26629298
INTERNET: http://motorola.com/sps
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