








































































































































































































































































































































































































































































































































































�~� .-------------------------------------------------------------------------, 
an .... 
�~� �~�N�a�t�i�o�n�a�l� 

�~� Semiconductor 

74LVQ157 
Low Voltage Quad 2-lnput Multiplexer 

General Description 
The LVQ157 is a high-speed quad 2-input multiplexer. Four 
bits of data from two sources can be selected using the 
common Select and Enable inputs. The four outputs present 
the selected data in the true (noninverted) form. The 
LVQ157 can also be used as a function generator. 

Ordering Code: See Section 11 

Logic Symbols 

Features 
• Ideal for low power/low noise 3.3V applications 
• Guaranteed simultaneous switching noise level and 

dynamic threshold performance 
• Guaranteed pin-to-pin skew AC performance 
• Guaranteed incident wave switching into 750. 
• MIL-STD-883 54AC products are available for Military/ 

Aerospace applications 

Connection Diagram 
Pin Assignment 

IEEE/IEC for SOIC JEDEC and EIAJ 

E S 16 Vee 
s loa 15 E 

lOa 

Iia 

I'a 14 Ioe 
Za Z. lie 

lob 

TUF/11352-1 �~�b� 

lab Z. 
z,. 

�~�b� IOd 

lad 

lid 

z,. lid 
z.t GND 8 �~� 

Ioe 

lie 
Z. TL/F/11352-2 

TL/F/11352-3 

Pin Names Description 

IOa-lod Source 0 Data Inputs 

11a-lld Source 1 Data Inputs 
E Enable Input 
S Select Input 

Za-Zd Outputs 

SOICJEDEC SOICEIAJ 

Order Number 74LVQ157SC 74LVQ157SJ 
74LVQ157SCX 74LVQ157SJX 

See NS Package Number M16A M16D 
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Functional Description 
The LVQ157 is a quad 2-input multiplexer. It selects four bits 
of data from two sources under the control of a common 
Select input (S). The Enable input (E) is active-LOW. When 
E is HIGH, all of the outputs (Z) are forced LOW regardless 
of all other inputs. The LVQ157 is the logic implementation 
of a 4-pole, 2-position switch where the position of the 
switch is determined by the logic levels supplied to the Se­
lect input. The logic equations for the outputs are shown 
below: 

Za = E • (11a • S + lOa • S) 
Zb = E • (11b • S + lab. S) 
ZC = E· (11c· S + lac. S) 
Zd = E. (l1d. S + lad • S) 

A common use of the LVQ157 is the moving of data from 
two groups of registers to four common output busses. The 
particular register from which the data comes is determined 
by the state of the Select input. A less obvious use is 

Logic Diagram 

as a function generator. The LVQ157 can generate any four 
of the sixteen different functions of two variables with one 
variable common. This is useful for implementing gating 
functions. 

Truth Table 
Inputs 

E S 

H X 
L H 
L H 
L L 
L L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

Outputs 

10 11 Z 

X X L 
X L L 
X H H 
L X L 
H X H 

TUF/11352-5 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 
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Absolute Maximum Ratings (Note) Recommended Operating 
If Military/Aerospace specified devices ara required, Conditions 
please contact the National Semiconductor Se ... Supply Voltage (VCC) 
Office/Distributors tor availability and apecIfIcationa. 

LVQ 2.0Vto 3.6V 
Supply Voltage (Vcc) -0.5V to + 7.0V 

Input Voltage (VI) OV to Vee 
DC Input Diode Current (III() 

OutputVoltage (Vo) OV to Vee 
VI = -0.5V -20mA 
VI = Vcc + 0.5V +20mA Operating Temperature (TAl 

DC Input Voltage (VI) -0.5V to Vee +.0.5V 
74LVQ -4Q"Cto +85"C 

Minimum Input Edge Rate (AVlAt) 
DC Output Diode Current (10K> 

VIN from 0.8V to 2.0V 
Vo = -0.5V -20mA 

Vee@3.0V 125 mVins 
Vo = Vee + 0.5V +20mA 

DC Output Voltage (Vo) -0.5VtoVee +0.5V 

DC Output Source 
or Sink Current (10) ±50mA 

DC Vee or Ground Current 
(Icc or IGNO) ±200mA 

Storage Temperature (T STG) -6SoC to + 15O"C 

DC LatCh-Up Source or 
Sink Current ±100mA 

Note: The "Absolute Maximum Ratings" are ~ values 
beyond which the safety of the device csnnot be guars". 
teed. The devics should not be opersted at these limits. The 
parametric values defined in the "Electrical Charscterlstlcs" 
table are not guaranteed at the absolute maximum rsUngs. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operstion. 

DC Characteristics 
74LVQ157 74LVQ157 

Symbol Parameter Vee 
TA = +25"C 

TA= 
Units Conditions 

(V) -4O"C to + 85"C 

Typ Guaranteed Umlta 

VIH Minimum High Level 
3.0 1.5 2.0 2.0 V 

VOUT = O.W 
Input Voltage or Vee - O.W 

VIL Maximum Low Level 
3.0 1.5 0.8 0.8 V 

VOUT = O.W 
Input Voltage or Vee - O.W 

VOH Minimum High Level 3.0 2.99 2.9 2.9 V lOUT = -50 pA 

Output Voltage 
2.S8 2.48 V 

·VIN = VIL or VIH 
3.0 

10H = -12mA 

VOL Maximum Low Level 3.0 0.002 0.1 0.1 V lOUT = SOpA 
Output Voltage 

0.44 V 
·VIN = VIL orVIH 

3.0 0.36 
10L = 12mA 

liN Maximum Input 
3.6 ±0.1 ±1.0 pA 

VI = Vee.GND 
Leakage Current 

• All outputs loaded; thresholds on Input associated with output under __ 



DC Characteristics (Continued) 

74LVQ157 74LVQ157 

Symbol Parameter Vee TA = +25'C 
TA = -40'C 

Units Conditions 
(V) to +85'C 

Typ Guaranteed Limits 

IOLD tMinimum Dynamic 
3.6 36 mA 

VOLD = 0.8V Max 
Output Current (Note 1) 

IOHD 3.6 -25 mA VOHD = 2.0V Min (Note 1) 

Icc Maximum Quiescent 
3.6 4.0 40.0 p.A VIN = Vcc 

Supply Current orGND 

VOLP Quiet Output 
3.3 0.7 0.8 V 

(Notes2&3) 
MaXimum Dynamic VOL 

VOLV Quiet Output 
3.3 -0.4 -0.8 V 

(Notes 2 &3) 
Minimum Dynamic VOL 

VIHD Maximum High Level 
3.3 1.7 2.0 V 

(Notes2&4) 
Dynamic Input Voltage 

VILD Maximum Low Level 
3.3 1.6 0.8 V 

(Notes 2 &4) 
Dynamic Input Voltage 

tMaximum test duration 2.0 ms. one output loaded at a time. 
Note 1: Incident wave switching on transmission lines with impedances as low as 7sn for commercial temperature range is guaranteed for 74LVQ. 

Note 2: Worst case package. 
Note 3: Max number 01 outputs defined as (n). Data inputs are driven OV to 3.3V; one output at GND. 
Note 4: Max number 01 Data Inputs (n) switching. (n - 1) inputs switching OV to 3.3V. Input-under·test switching: 3.3V to threshold (V,LO), OV to threshold 
(V,HO), I = 1 MHz. 

AC Electrical Characteristics: See Section 2 for Test Methodology 

74LVQ157 74LVQ157 

Vee TA = +25'C 
TA = -40'C 

Symbol Parameter to +85'C Units 
(V) CL=50pF 

CL = 50pF 

Min Typ Max Min Max 

tpLH Propagation Delay 2.7 1.5 84 16.2 1.5 19.0 
StoZn 3.3 ±0.3 1.5 7.0 11.5 1.5 13.0 

ns 

tpHL Propagation Delay 2.7 1.5 7.8 15.5 1.5 17.0 
StoZn 3.3 ±0.3 1.5 6.5 11.0 1.5 12.0 

ns 

tpLH Propagation Delay 2.7 1.5 8.4 16.2 1.5 19.0 
EtoZn 3.3 ±0.3 1.5 7.0 11.5 1.5 13.0 ns 

tpHL Propagation Delay 2.7 1.5 7.8 15.5 1.5 17.0 
EtoZn 3.3 ±0.3 1.5 6.5 11.0 1.5 12.0 . 

ns 

tpLH Propagation Delay 2.7 1.5 6.0 12.0 1.0 13.0 
In to Zn 3.3 ±0.3 1.5 5.0 8.5 1.0 9.0 

ns 

tpHL Propagation Delay 2.7 1.5 6.0 11.3 1.0 13.0 
In to Zn 3.3 ±0.3 1.5 5.0 8.0 1.0 9.0 

ns 

tOSHL, Output to Output Skew· 2.7 1.0 1.5 1.5 

toSLH Data to Output 3.3 ±0.3 1.0 1.5 1.5 
ns 

'Skew is defined as the absolute value 01 the difference between the actual propagation delay lor any two separate outputs 01 the same device. The 
specification applies to any outputs switching in the same direction, eijher HIGH to LOW (toSHU or LOW to HIGH (toSLH)' Parameter guaranteed by design. 
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Capacitance 
Symbol Parameter 

CIN Input Capacitance 

CPO Power Dissipation 
(Note 1) Capacitance 

Note 1: Cpo Is measured al 1 D, MHz. 

Typ Units Conditions 

4.5 pF Vee = Open 

34.0 pF Vee = 3.3V 
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~National 
~ Semiconductor 

74LVQ174 
Low Voltage Hex D Flip-Flop with Master Reset 

General Description 
The LV0174 is a high-speed hex D flip-flop. The device is 
used primarily as a 6-bit edge-triggered storage register. 
The information on the D inputs is transferred to storage 
during the LOW-to-HIGH clock transition. The device has a 
Master Reset to simultaneously clear all flip-flops. 

Ordering Code: See Section 11 

Logic Symbols 

Features 
• Ideal for low power/low noise 3.3V applications 
• Guaranteed simultaneous switching noise level and 

dynamic threshold performance 
• Guaranteed pin-to-pin skew AC performance 
• Guaranteed incident wave switching into 750 
• MIL-STD-883 54AC products are available for Military! 

Aerospace applications 

Connection Diagram 

IEEE!IEC 
Pin Assignment for 

SOIC JEDEC and EIAJ 

"fiR 16 Vcc 

00 15 °s 

cp Do 3 I' Os 

WR 
00 OJ • 13 D. 

OJ 5 12 0. 
OJ 

~ 11 Il:l 
°2 °2 10 03 

03 GND 8 9 cp 
TL/F/11353-1 

0. TLlF/11353-3 

Os 

TLlF/11353-2 

Pin Names Description 

Do-Ds Data Inputs 
CP Clock Pulse Input 
MR Master Reset Input 
00-05 Outputs 

SOICJEDEC SOICEIAJ 

Order Number 74LV0174SC 74LV0174SJ 
74LV0174SCX 74LV0174SJX 

See NS Package Number M16A M16D 
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Functional Description 
The L V017 4 consists of six edge-triggered 0 flip-flops with 
individual 0 inputs and a outputs. The Clock (CP) and Mas­
ter Reset ~) are common to all flip-flops. Each 0 input's 
state is transferred to the corresponding flip-flop's output 
following the LOW-to-HIGH Clock (CP) transition. A LOW 
input to the Master Reset (~ will force all outputs LOW 
independent of Clock or Oata inputs. The LV0174 is useful 
for applications where the true output only is required and 
the Clock and Master Reset are common to all storage ele­
ments. 

Logic Diagram 

iiii cp' Os 

Truth Table 
Inputs 

MR CP 

L X 
H .../ 

·H .../ 
H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immatertal 

L 

....r = LOW-to-HIGH TransHion 

Output 

D Q 

X L 
H H 
L L 
X a 

Q3 00 
TL/F/t1353-5 

Please note that this diagram Is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 
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Absolute Maximum Ratings (Note) Recommended Operating 
If Military/Aerospace specified devices are required, Conditions 
please contact the National Semiconductor Sale. Supply Voltage (Veel 
Office/Distributors for availability and spaclflcaUonL 

LVQ 2.0V10 3.6V 
Supply Voltage {Veel -0.5Vto +7.0V Input Voltage (VI) OVtoVee 
DC Input Diode Current (Iu<l Output Voltage (Vo) OVloVee VI = -0.5V -20mA 

VI = Vee + 0.5V +20mA Operating Temperature (TAl 

DC Input Voltage (VI) -0.5V to Vee + 0.5V 
74LVQ -40"C 10 + 85"C 

DC Output Diode Current {loKI Minimum Input Edge Rate (~V I ~t) 
VIN from O.SV to 2.0V 

Vo = -0.5V -20mA 
Vee@3.0V 125 mV/ns 

Vo = Vee + 0.5V +20mA 
DC Output Voltage (Vo) -0.5VtoVee + 0.5V 
DC Output Source 

or Sink Current (10) ±50mA 

DC Vee or Ground Current 
(Icc or IGNO) ±200mA 

Storage Temperature (T STG) -6S"Cto +1SO"C 
DC Latch·Up Source or 

Sink Current ±100mA 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran· 
teed. The device should not be operated at these limits. The 
parametric values defined In the "Electrical Charact6listics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 

DC Characteristics 
74LVQ174 74LVQ174 

Symbol Parameter Vee TA = +25"C 
TA= 

Units Conditions 
(V) -40"C to +85"C 

Typ Guaranteed Llmlta 

VIH Minimum High Level 
3.0 1.S 2.0 2.0 V 

VOUT = O.W 
Input Voltage or Vee - O.W 

VIL Maximum Low Level 
3.0 1.S O.S 0.8 V 

VOUT = O.W 
Input Voltage or Vee - 0.1V 

VOH Minimum High Level 
3.0 2.99 2.9 2.9 V 

lOUT = -SOp.A 
Output Voltage 

3.0 2.58 2.48 V 'VIN = VIL or VIH 
10H = -12mA 

VOL Maximum Low Level 
3.0 0.002 0.1· 0.1 V 

lOUT = SOp.A 
Output Voltage 

3.0 0.36 0.44 V 'VIN = VIL or VIH 
10L = 12mA 

liN Maximum Input 
3.6 ±0.1 ±1.0 p.A 

VI = Vee,GND 
Leakage Current 

• All outputs loaded; thresholds on Input associated with output undar test. 
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DC Characteristics (Continued) . 

74LVQ174 74LVQ174 

Symbol Parameter Vee 
TA = +2S'C 

TA= 
Units Conditions 

(V) - 40'C to + 85'C 

Typ Guaranteed LImits 

IOLD tMinimum Dynamic 
3.6 36 mA 

VOLD = 0.8V Max 
Output Current (Note 1) 

IOHD 3.6 -25 mA 
VOHD = 2.0V Min 
(Note 1) 

Icc Maximum Quiescent 
3.6 4.0 4·0.0 p.A. VIN = Vcc 

Supply Current orGND 

VOLP Quiet Output 
3.3 0.7 0.8 V 

(Notes 2, 3) 
Maximum Dynamic VOL 

VOLV Quiet Output 
3.3 -0.6 -0.8 V 

(Notes 2, 3) 
Minimum Dynamic VOL 

VIHD Maximum High Level 
3.3 1.8 2.0 V 

(Notes 2, 4) 
Dynamic Input Voltage 

VILD Maximum Low Level 
3.3 1.6 0.8 V 

(Notes 2, 4) 
Dynamic Input Voltage 

tMaximum test duration 2.0 ms. one output loaded at a time. 
Note 1: Incident wave switching on transmission lines with Impedances as low as 750 for commercial. iemperature range is guaranteed for. 74LVQ. 

Note 2: Worst case package. 
Note 3: Max number of outputs defined as (n). Data Inputs are driven OV to 3.3V: one output at GND. 
Note 4: Max number of Data Inputs (n) switching. (n - 1) Inputs switching OV to 3.3V. Input·under·test switching: 3.3V to threshold (VILO). OV to threshold (VIHO). 
f ~ 1 MHz. 

AC Electrical Characteristics: See Section 2 for Test Methodology 

74LVQ174 74LVQ174 

Vee TA = +2S'C 
TA = -40'C 

Symbol Parameter to +8S'C Units 
(V) CL=SOpF 

CL=SOpF 

Min Typ Max Min Max 

fmax Maximum Clock 2.7 60 90 50 
MHz 

Frequency 3.3 ±0.3 90 100 70 

tpLH Propagation Delay 2.7 2.0 10.8 16.2 1.5 18.0 
CPtoQn 3.3 ±0.3 2.0 9.0 11.5 1.5 12.5 

ns 

tpHL Propagation Delay 2.7 2.0 10.2 15.5 1.5 17.0 
CP to Qn 3.3 ±0.3 2.0 8.5 11.0 1.5 12.0 

ns 

tpHL Propagation Delay 2.7 2.5 10.8 16.2 2.0 18.0 
MA to Qn 3.3 ±0.3 2.5 9.0 11.5 2.0 12.5 

ns 

tOSHL, Output to :2.7 1.0 1.5 1.5 
tOSLH Output Skew' 3.3 ±0.3· ·1.0 1.5 1.5 

ns 

'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. enher HIGH to LOW (tosHU or LOW to HIGH (tosLHl. Parameter guaranteed by design. 



AC Operating Requirements: See Section 2 for Test Methodology 

74LVQ174 74LVQ174 

Vcc TA = +25'C 
TA = -40'C 

Symbol Parameter to +85'C Units 
(V) CL = 50pF 

CL = 50pF 

Typ Guaranteed Minimum 

ts Setup Time, HIGH or LOW 2.7 3.0 8.0 10.0 
Dn toCP 3.3 ±0.3 2.5 6.5 7.0 

ns 

th Hold Time, HIGH or LOW 2.7 1.2 4.0 4.5 
Dn toCP 3.3 ±0.3 1.0 3.0 3.0 

ns 

tw MR Pulse Width, LOW 2.7 1.2 7.0 10.0 
3.3 ±0.3 1.0 5.5 7.0 

ns 

tw CP Pulse Width 2.7 1.2 7.0 10.0 
3.3 ±0.3 1.0 5.5 7.0 

ns 

tree Recovery Time 2.7 0 3.5 3.5 
MRtoCP 3.3 ±0.3 . 0 2.5 2.5 

ns 

Capacitance 
Symbol Parameter Typ Units Conditions 

CIN Input Capacitance 4.5 pF Vee = Open 

CPO Power Dissipation 
23 pF Vee = 3.3V 

(Note 1) Capacitance 

Note 1: CPO is measured at 10 MHz. 
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~National 
semicOnductor 

74LVQ240 
Low Voltage Octal Buffer/Line Driver 
with TRI-STATE® Outputs 
General Description Features 
The LVQ240 is an inverting octal buffer and line driver de- • Ideal for low power/low noise 3.3V applications 
signed to be employed as a memory address driver. clock • Implements patented Quiet Series EMI reduction 
driver and bus oriented transmitter or receiver which pro- circuitry 
vides improved PC board denSity. • Available in SOIC JEOEC. SOIC EIAJ and QSOP' 

packages 
• Guaranteed simultaneous switching noise level and 

dynamic threshold performance 

• Improved latch-up immunity 
• Guaranteed incident wave switching into 750 
• 4 kV minimum ESO immunity 
• MIL-STD-883 54ACQ products are available for Mill-

·tary/ Aerospace applications 

Ordering Code: See Section 11 

Logic Symbol Connection Diagram 

Pin ASSignment, 
IEEE/IEC SOIC and asop 

~~ 
- 1 ~ !!..vcc or, 2 19 _ 

'0 I> V ~ 
10-

~~ 18 
OE:! 

o,--=-
17 

00 
I, 0, I,...! 
'2 0" ~~ 16 

I, _ 5 
0, 

I. o. 05"6 15 
'2""";' 

~~ 
15 _ 7 14 O2 0a"6 13 

"~ 
I.""";' 

~~ 
Is 

-,...! 12 
0, 

I, I>V~, ~ 10 11 
GNO";';; " '5 05 

I, 0. TLlFI11611-2 
17 0, 

TLlF/11611-1 

Truth Tables 
Inputs Outputs Pin Names Description 

OE1 In 
(Pins 12, 14, 16, 18) 0E1.0E2 TRI-STATE Output Enable Inputs 

L L H 
10-17 Inputs 
0 0-07 Outputs 

L H L 
H X Z 

SOIC SOIC SSOP 
Inputs Outputs JEDEC EIAJ JEDEC 

OE2 In 
(Pins 3, 5, 7, 9) 

Order Number 74LVQ240SC 74LVQ240SJ 74LVQ240QSC 

L L H 74LVQ240SCX 74LVQ240SJX 74LVQ240SCX 

L H L SeeNS 
H X Z Package M20B M20D MQA20 

H = HIGH Voltage Level X = Immaterial Number 

L = LOW Voltage Level Z = High Impedance 
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Absolute Maximum Ratings (Note) Recommended Operating 
If Military/Aerospace specified devices are required, Conditions 
please contact the National Semiconductor Sales 

Supply Voltage (Vecl 
Office/Distributors for availability and specifications. 

LVQ 2.0Vt03.6V 
Supply Voltage (Vecl -0.5Vto +7.0V 

Input Voltage (VI) OVtoVee 
DC Input Diode Current (111<1 Output Voltage (Va) OVtoVee 

VI = -0.5V -20mA 
VI = Vee + 0.5V +20mA Operating Temperature (TAl 

DC Input Voltage (VI) -0.5V to Vee + 0.5V 
74LVQ -40·C to + 85·C 

DC Output Diode Current (loKl 
Minimum Input Edge Rate Il.V/ll.t 

VIN 0.8V to 2.0V 
Va = -0.5V -20mA 

Vee@3.0V 125mV/ns 
Va = Vee + 0.5V +20mA 

DC Output Voltage (Va) -0.5V to Vee + 0.5V 

DC Output Source 
or Sink Current (10) ±50mA 

DC Vee or Ground Current 
(Icc or IGNO) ±400mA 

Storage Temperature (TSTG) -65·Cto + 150·C 

DC Latch-Up Source or 
Sink Current ±300mA 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran-
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 

DC Characteristics 
74LVQ240 74LVQ240 

Symbol Parameter Vee TA = +25·C TA= Units Conditions 
(V) -400Cto +85·C 

Typ Guaranteed Limits 

VIH Minimum High Level 
3.0 1.5 2.0 2.0 V VOUT = O.W 

Input Voltage or Vee - O.lV 

VIL Maximum Low Level 
3.0 1.5 0.8 0.8 V VOUT = O.W 

Input Voltage or Vee - O.W 

VOH Minimum High Level 
3.0 2.99 2.9 2.9 V lOUT = - 50 p.A 

Output Voltage 

3.0 2.58 2.48 V ·VIN = VIL or VIH 
10H = -12mA 

VOL Maximum Low Level 
3.0 0.002 0.1 0.1 V lOUT = 50p.A 

Output Voltage 

3.0 0.36 0.44 V ·VIN = VIL or VIIi 
10L = 12mA 

liN Maximum Input 
3.6 ±0.1 ±1.0 p.A VI = Vee.GND Leakage Current 

• All outputs loaded; thresholds on Input associated with output under tesl 
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DC Characteristics (Continued) 

74LV0240 74LV0240 

Symbol Parameter Vee 
TA = +25"C 

TA = 
Units Conditions 

(V) -40"Cto +85"C 

Typ Guaranteed Limits 

10LD tMinimurn Dynamic 
3.6 36 rnA 

VOLD = 0.8V Max 
Output Current (Note 1) 

10HD 3.6 -25 mA 
VOHD = 2.0V Min 
(Note 1) 

lee Maximum Quiescent 
3.6 4.0 40.0 p.A 

VIN = Vee 
Supply Current orGND 

loz Maximum TRI-STATE 
3.6 ±0.25 ±2.5 p.A 

VI(OE) = VIL, VIH 
Leakage Current VI = Vee,GND 

Vo = Vee,GND 

VOLP Quiet Output 
3.3 0.4 0.8 V 

(Notes 2, 3) 
Maximum Dynamic VOL 

VOLV Quiet Output 
3.3 -0.4 -0.8 V 

(Notes 2, 3) 
Minimum Dynamic VOL 

VIHD Maximum High Level 
3.3 1.6 2.0 V (Notes 2, 4) 

Dynamic Input Voltage 

VILD Maximum Low Level 
3.3 1.6 0.8 V (Notes 2, 4) 

Dynamic Input Voltage 

tMaximum test duration 2.0 ms, one output loaded at a time. 
Note 1: Incident wave switching on transmission lines with impedances as low as 750 for commercial temperature range is guaranteed lor 74LVQ. 
Note 2: Worst case package. 
Note 3: Max number 01 outputs defined as (n). Data Inputs are driven OV to 3.3V. One output @ GND. 
Note 4: Max number 01 Data Inputs (n) switching. n -1 Inputs swHchlng OV to 3.3V. Input-under-test switching: 3.3V to threshold (VILD), OV to threshold (VIHO), I = 
1 MHz. 

AC Electrical Characteristics: See Section 2 for Test Methodology 

74LV0240 74LV0240 

Vee TA = +25°C 
TA = -40"C 

Symbol Parameter to +85"C Units 
(V) CL = 50pF 

CL = 50pF 

Min Typ Max Min Max 

tpHL, tpLH Propagation Delay 2.7 2.0 8.4 14.0 2.0 15.0 
Data to Output 3.3 ±0.3 2.0 7.0 10.0 2.0 10.5 

ns 

tpZL, tPZH Output Enable Time 2.7 2.5 9.6 16.9 2.5 18.0 
3.3±0.3 2.5 8.0 12.0 2.5 12.5 

ns 

tpHZ, tpLZ Output Disable Time 2.7 1.0 10.2 19.0 1.0 20.0 
3.3 ±0.3 1.0 8.5 13.5 1.0 14.0 

ns 

tOSHL, Output to Output 2.7 1.0 1.5 1.5 
tOSLH Skew ° Data to Output 3.3 ±0.3 1.0 1.5 1.5 

ns 

'Skew Is defined as the absolute value 01 the difference between the actual propagation delay lor any two separate outputs of the same device. The specification 
applies to any outputs switching in the same direction, either HIGH to LOW (toSHU or LOW to HIGH (tosLH). Parameter guaranteed by design. 
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Capacitance 
Symbol Parameter Typ Units Conditions 

CIN Input Capacitance 4.5 pF Vee = Open 

CPD Power Dissipation 
70 pF Vee = 3.3V 

(Note 1) Capacitance 

Nole 1: CpO is measured at 10 MHz. 
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~ ~National ~ Semiconductor 

74LVQ241 
Low Voltage Octal Buffer/Line Driver 
with TRI-STATE® Outputs 
General Description 
The LVQ241 is an octal buffer and line driver designed to be 
employed as a memory address driver, clock driver and bus 
oriented transmitter or receiver which provides improved PC 
board density. 

Ordering Code: See Section 11 

Logic Symbol 

Truth Tables 
Inputs 

L L 
L H 
H x 

Inputs 

L X 
H H 
H L 

IEEE/IEC 

TLlF/11355-1 

Outputs 
(Pins 12, 14, 16, 18) 

L 
H 
Z 

Outputs 
(Pins 3,5,7,9) 

Z 
H 
L 

H = HIGH Voltage Level L = LOW Voltage Level 
X = Immaterial Z = High Impedance 

Features 
• Ideal for low power/low noise 3.3V applications 
• Implements patented Quiet Series EMI reduction 

circuitry 

• Available in SOIC JEOEC, SOIC EIAJ and QSOP 
packages 

• Guaranteed simultaneous switching noise level and 
dynamic threshold performance 

• Improved latch-up immunity 
• Guaranteed incident wave switching into 75.0 

• 4 kV minimum ESO immunity 
• MIL-STO-883 54ACQ products are available for Mili­

tary / Aerospace applications 

Connection Diagram 

9-58 

Pin Names 

OE1,OE2 
10-17 
0 0-0 7 

Pin Assignment for 
SOIC and asop 

20 r,;-Vcc 
18 OE:z 

00 

Description 

TLlF/11355-2 

TRI-STATE Output Enable Inputs 
Inputs 
Outputs 

SOIC JEDEC SOIC EIAJ SSOP JEDEC 

Order Number 74LV0241SC 74LV0241SJ 74LV02410SC 
74LV0241SCX 74LV0241SJX 74LV02410SCX 

SeeNS 
Package Number 

M20B M20D M0A20 



Absolute Maximum Rating (Note) Recommended Operating 
If Military/Aerospace specified devices are required, Conditions 
please contact the National Semiconductor Sales Supply Voltage (Vee) 2.0Vt03.6V 
Office/Distributors for availability and specifications. 

Supply Voltage (Vecl -O.SVto +7.0V 
Input Voltage (VI) OV to Vee 

DC Input Diode Current (11K) 
Output Voltage (Va) OVtoVee 

VI = -O.SV -20mA Operating Temperature (T A) 

VI = Vee + O.SV +20mA 74LVQ -40'Cto +8S'C 

DC Input Voltage (VI) -O.SVtoVee + O.SV Minimum Input Edge Rate a V I at 

DC Output Diode Current (loKI 
VIN 0.8V to 2.0V 

Va = -0.5V -20mA 
Vee@3.0V 125 mVlns 

Va = Vee + 0.5V +20mA 

DC Output Voltage (Va) -0.5V to Vee + 0.5V 

DC Output Source 
or Sink Current (10) ±50mA 

DC Vee or Ground Current 
(Icc or IGND) ±400mA 

Storage Temperature (T STG) -6S'C to + 150'C 

DC Latch-Up Source or 
Sink Current ±300 mA 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran-
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 

DC Characteristics 
74LVQ241 74LVQ241 

Symbol Parameter Vee TA = +25'C 
TA= Units Conditions (V) -40'C to +85'C 

Typ Guaranteed Limits 

VIH Minimum High Level 
3.0 1.5 2.0 2.0 V VOUT = O.W 

Input Voltage or Vee - O.W 

VIL Maximum Low Level 
3.0 1.S 0.8 0.8 V VOUT = O.W 

Input Voltage or Vee - O.W 

VOH Minimum High Level 3.0 2.99 2.9 2.9 V lOUT = -SOIJ.A 
Output Voltage 

·VIN = VILorVIH 3.0 2.S8 2.48 V 
10H = -12mA 

VOL Maximum Low Level 3.0 0.002 0.1 0.1 V lOUT = SOIJ.A 
Output Voltage 

·VIN = VIL or VIH 3.0 0.36 0.44 V 
10L = 12mA 

liN Maximum Input 
3.6 ±0.1 ±1.0 IJ.A VI = Vcc.GND Leakage Current 

• All outputs loaded; thresholds on Input assoclated with output under test. 
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DC Characteristics (Continued) 

74LVQ241 74LVQ241 

Symbol Parameter Vee TA = +25·C 
TA = 

Units Conditions 
(V) - 40·C to + 85"C 

Typ Guaranteed Limits 

IOLD tMinimum Dynamic 
3.6 36 mA 

VOLD = 0.8V Max 
Output Current ,(Note 1) 

IOHD 3.6 -25 mA 
VOHD = 2.0V Min 
(Note 1) 

ICC Maximum Quiescent 
3.6 4.0 .40.0 p.A 

VIN = Vee or GND 
Supply Current 

loz Maximum TRI-STATE 
3.6 ±0.25 ±2.5 p.A 

VI(OE) = VIL. 'IIH 
Leakage Current VI = Vcc.GND 

Vo = Vcc.GND 

VOLP Quiet Output 
3.3 0.4 0.8 V 

(Notes 2. 3) 
Maximum Dynamic VOL 

VOLV Quiet Output 
3.3 -0.4 -0.8 .v (Notes 2. 3) 

Minimum Dynamic VOL 

VIHD Maximum High Level 
3.3 1.6 2.0 V (Notes 2. 4) 

Dynamic Input Voltage 

VILD Maximum Low Level 
3.3 1.6 0.8 V (Notes 2. 4) 

Dynamic Input Voltage 

tMaximum test duration 2.0 ms. one output loaded at a time. 
Note 1: Incident wave swHching on transmission lines with impedances as low as 750 lor commercial temperature range is guaranteed lor 74LVQ, 
Note 2: Worst case package. 
Note 3: Max number 01 outputs defined es (n). Date Inputs are driven OV to 3.3V, One output @ GND. 
Note 4: Max number 01 Date Inputs (n) switching. n -1 Inputs swHching OV to 3.3V. Input-under-test swHching: 3.3V 10 threshold (VILO), OV to thrashold CViHO), I = 
1 MHz. 

AC Electrical Characteristics: See Section 2 for Test Methodology 

74LVQ241 74LVQ241 

Vee TA = +25·C 
TA = -40"C 

Symbol Parameter to +85·C Units 
(V) CL = 50pF 

CL = 50pF 

Min Typ Max Min Max 

tpHL. Propagation Delay 2.7 2.0 7.8 12.7 2.0 14.0 
tpLH Data to Output 3.3 ±0.3 2.0 6.5 9.0 2.0 9.5 

ns 

tpZL. Output Enable Time 2.7 2.5 9.6 18.3 2.5 19.0 
tPZH 3.3 ±0.3 2.5 8.0 13.0 2.5 13.5 

ns 

tpHZ. Output Disable Time 2.7 1.0 10.2 20.4 1.0 21.0 
tpLZ 3.3 ±0.3 1.0 8.5 14.5 1.0 15.0 

ns 

toSHL. Output to Output 2.7 1.0 1.5 1.5 

toSLH Skew 'Data to Output 3.3 ±0.3 1.0 1.5 1.5 
ns 

'Skew is defined as the absolute value 01 the difference between the actual propagation delay lor any two separate outputs 01 the same device. The specification 
applies 10 any outputs switching in the same diraction, either HIGH to LOW (IoSHU or LOW to HIGH (IoSLH)' Parameter guaranteed by design. 
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Capacitance 
Symbol Parameter Typ Units Conditions 

CIN Input Capacitance 4.5 pF Vee = Open 

CPD Power Dissipation 
70 pF Vee = 3.3V (Note 1) Capacitance 

Note 1: CPD is measured at 10 MHz. 
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~National 
Semiconductor , 

74LVQ244 
Low Voltage Octal· Buffer/Line Driver 
with TRI-STATE® Outputs 
General Description Features 
The LVQ244 is an octal buffer and line driver designed to be • Ideal for low power/low noise 3.3V applications 
employed as a memory address driver. clock driver and bus • Implements patented Quiet Series EMI reduction 
oriented transmitter or receiver which provides improved PC circuitry 
board density. • Available in SOIC JEOEC. SOIC EIAJ and QSOP 

packages 
• Guaranteed simultaneous switching noise level and 

dynamic threshold performance 
• Improved latch-up immunity 
• Guaranteed incident wave switching into 750 
• 4 kV minimum ESO immunity 
• MIL-STO-883 54ACQ products are available for Mili-

tary/ Aerospace applications 

Ordering Code: See Section 11 

Logic Symbol Connection Diagram 
Pin Assignment for 

IEEE/IEC SOIC and asop 

~ EN ~ 
1 ~ ~v 

,2 19 ~ 
10 3 

~~ 
18 o~ 

10- I> vr-Oo 0 • .....;. 
17 00 

\- I-~ • ....! 
\ 5 ~~ 

16 I. 
Iz - I-Oz Os-; 15 ~ 
13 - I-Os Iz~ 

~~ 
1. 15 

00-; 13 Oz 
~ EN 

13""';' 

~~ 
12 Ia • ...2. 

17 10 11 Os 
1.- I> v 1-0. 

GNO"';';; '> 
15 - I-Cs TlIF/113S6-2 

Ia- 1-00 

'>- 1-17 
TlIF/I1356-1 

Truth Tables 
Inputs outputs Pin Names Description 

OE1 In (Pins 12, 14, 16, 18) 
C5E1•0E2 TRI-STATE Output Enable Inputs 

L L L 10-17 Inputs 
L H H 

Oo-Or Outputs H X Z 

Inputs Outputs 

OE2 In (Pins 3, 5, 7, 9) 

L L L 
L H H 

SOICJEDEC SOICEIAJ SSOPJEDEC H X Z 

H = HIGH Voltage Level 
Order Number 74LVQ244SC 74LVQ244SJ 74LVQ244QSC 

L = LOW VoHage Level 
74LVQ244SCX 74LVQ244SJX 74LVQ244OSCX 

X = Immaterial SeaNS 
Z = High Impedance Package Number 

M20B M20D MQA20 
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Absolute Maximum Rating (Note) Recommended Operating 
If Military/Aerospace specified devices are required, Conditions 
please contact the National Semiconductor Sales Supply Voltage (Vecl 
Office/Distributors for availability and specifications. lVQ 2.0Vto 3.6V 
Supply Voltage (Vecl -0.5Vto +7.0V Input Voltage (V,) OVtoVee 
DC Input Diode Current (1,K) Output Voltage (Va) OVtoVee V, = -0.5V -20mA 

V, = Vee + 0.5V +20mA Operating Temperature (TAl 

DC Input Voltage (V,) -0.5V to Vee + 0.5V 
74lVQ -40'C to + 85'C 

DC Output Diode Current (loKI 
Minimum Input Edge Rate tN/b.t 

V,N from 0.8V to 2.0V 
Va = -0.5V -20mA Vee@3.0V 125 mV/ns 
Va = Vee + 0.5V +20mA 

DC Output Voltage (Va) -0.5VtoVcc + 0.5V 

DC Output Source 
or Sink Current (10) ±50mA 

DC Vee or Ground Current 
(leeorIGNO) ±400mA 

Storage Temperature (T STG) -65'C to + 150"C 

DC latch-Up Source or 
Sink Current ±300mA 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran-
teed The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 

DC Electrical Characteristics 
74LV0244 74LV0244 

Symbol Parameter Vee TA = +2S'C 
TA = -40"C 

Units Conditions 
(V) to +85'C 

Typ Guaranteed Limits 

V,H Minimum High level 
3.0 1.5 2.0 2.0 V 

VOUT = O.W 
Input Voltage orVcc - O.W 

V,L Maximum low level 
3.0 1.5 0.8 0.8 V 

VOUT = O.W 
Input Voltage or Vee - O.W 

VOH Minimum High level 3.0 2.99 2.9 2.9 V lOUT = -50/-LA 
Output Voltage 'V,N = V,L or V,H 

3.0 2.58 2.48 V 
10H = -12mA 

VOL Maximum low level 3.0 0.002 0.1 0.1 V lOUT = 50/-LA 
Output Voltage 'V,N = V,LorV,H 3.0 0.36 0.44 V 

10L = 12mA 

liN Maximum Input 
3.6 ±0.1 ±1.0 /-LA 

V, = Vee.GND 
leakage Current 

• All outputs loaded thresholds on Input associated with output under test 
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DC Electrical Characteristics (Continued) 

74LVQ244 ' 74LVQ244 

Symbol Parameter Vee TA = +25·C 
TA =-40"C 

Units Conditions' 
(V) to +85·C 

Typ Guaranteed Limits 

IOlD tMinimum Dynamic 3.6 36 mA VOLD = O.BV Max (Note 1) 

IOHD 
Output Current 3.6 -'25 mA VOHD = 2.0VMin (Note 1) 

IcC Maximum Quiescent 
3.6 4.0 40.0 ,..A 

VIN = Vec 
Supply Current orGND 

loz Maximum TRI-STATE VI(OE) = VIL, VIH 
Leakage Current 3.6 ±0.25 ±2.5 p.A VI = Vee,GND 

Vo = Vcc,GND 

VOlP Quiet Output 
3.3 0.4 O.B V 

(Notes 2, 3) 
Maximum Dynamic VOL 

VOlV Quiet Output 
3.3 -0.4 -O.B V 

(Notes 2,3) 
Minimum DynamiC VOL 

VIHD Minimum High Level 
3.3 1.7 2.0 '" 'V 

(Notes 2,4) 
Dynamic Input Voltage 

VILD Maximum Low Level 
3.3 1.7 O.B V 

(Notes 2,4) 
Dynamic Input Voltage 

tMaximum test duration 2.0 ms, one output loaded at a time. 
Note 1: Incident wave switching on transmission lines with impedances as low as 750 lor commercial temperature range Is guaranteed lor 74lVQ, 
Note 2: Worst case package. 
Note 3: Max number 01 outputs defined as (n). Data inputs are driven OV to 3.3V; one output at GND. 
Note 4: Max number 01 Data Inputs (n) switching. (n - 1) inputs swHching OV to 3,3V. Input·under-test swHching: 3.3V to threshold (VILO), OV to threshold 
(VIHO), I = 1 MHz. 

AC Electrical Characteristics: See Section 2 for Test Methodology 

74LVQ244 74LVQ244 

Vee: TA = +25·C 
TA = -40·C 

Symbol Parameter 
(V) ,CL = 50pF 

to +85"C Units 
CL = 50pF 

Min Typ Max Min Max 

tpHLo Propagation Delay 2.7 2.0 8.4 12.7 ,2.0 14.0 

tplH Data to Output 3.3 ±0.3 2.0 7.0 9.0 2.0 ,9.5 
ns 

tpZl, Output Enable Time 2.7 2.5 9.6 16.9 2.5 1B.0 

tPZH 3.3'±0.3 2.5 B.O 12.0 2.5 12.5 
ns 

tpHZ, Output Disable Time 2:7 1.0 10.B 19.0 1.0 20.0 
tpLZ 3.3 ±0.3 1.0 9.0 13.5 1.0 14.0 

ns 

toSHL, Output to Output 2.7 1.0 1.5 1.5 

toSLH Skew' Data to Output 3.3 ±0.3 1.0 1.5 1~5 
ns 

'Skew is defined as the absolute value of the difference between the actual propagation delay lor any two separate outputs 01 the same device. The specHication 
applies to any outputs switching in the same direction, either HIGH to lOW (toSHU or LOW to HIGH (tosLH)' Parameter guaranteed by design, 

CapaCitance 
Symbol Parameter Typ Units Conditions 

CIN Input Capacitance 4.5 pF Vee = Open 

CPO Power Dissipation 
70 pF 

Vee = 3.3V 
Capacitance 

Note 1: CPO Is measured at 10 MHz. 
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~National 
~ Semiconductor 

74LVQ245 
Low Voltage Octal Bidirectional Transceiver 
with TRI-STATE® Inputs/Outputs 
General Description 
The LVQ245 contains eight non-inverting bidirectional buff­
ers with TRI-STATE outputs and is intended for bus-orient­
ed applications. Current sinking capability is 12 mA at both 
the A and B ports. The Transmit/Receive (T /R) input deter­
mines the direction of data flow through the bidirectional 
transceiver. Transmit (active-HIGH) enables data from A 
ports to B ports; Receive (active-LOW) enables data from B 
ports to A ports. The Output Enable input, when HIGH, dis­
ables both A and B ports by placing them in a HIGH Z condi­
tion. 

Ordering Code: See Section 11 

Logic Symbols 

Features 
• Ideal for low powerllow noise 3.3V applications 
• Implements patented Quiet Series EMI reduction 

circuitry . 

• Available in SOIC JEDEC, SOIC EIAJ and QSOP 
packages 

• Guaranteed simultaneous switching noise level and 
dynamic threshold performance 

• Improved latch-up immunity 
• Guaranteed incident wave switching into 750 

• 4 kV minimum ESD immunity 
• MIL-STD-883 54 ACQ products are available for 

Military/Aerospace applications 

Connection Diagram 

IEEEIlEC 
Pin Assignment for 

sOle and QSOP 

Pin Names 

OE 
T/R 

Ao-A7 

Bo-B7 

TUF/11357-1 

TUF/11357-2 

Truth Table 
Description Inputs 

Output Enable Input OE 
Transmit/Receive Input L 
Side A TRI-STATE Inputs or L 
TRI-STATE Outputs H 
Side B TRI-STATE Inputs or 
TRI-STATE Outputs 

Order Number 

See NS Package Number 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

SOICJEDEC SOICEIAJ 

74LVQ245SC 74LVQ245SJ 
74LVQ245SCX 74LVQ245SJX 

M20B M20D 
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...! t";<l JI-K.J>1. F! 
2 L rJ2. 
3 18 

4 17 

5 16 

6 15 

7 14 

8 13 

9 12 

.1!! 11 

TLlF/11357-3 

outputs 
T/R 

L Bus B Data to Bus A 
H Bus A Data to Bus B 
X HIGH-Z State 

SSOPJEDEC 

74LVQ245QSC 
74LVQ245QSCX 

MQA20 

• 



Absolute Maximum Ratings (Note) 

If Military/Aerospace specified devices are required, Recommended Operating 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. Conditions 
Supply Voltage (Vee) -0.5Vto +7.0V Supply Voltage (Vee> 

DC Input Diode Current (1110 LVQ 2.0Vt03.6V 

VI = -O.SV -20mA Input Voltage (VI) OV to Vee 
VI = Vee + O.SV +20mA Output Voltage (VO) OV to Vee 

DC Input Voltage (VI) -O.SV to Vee + O.SV Operating Temperature (TAl 
DC Output Diode Current (10K! 74LVQ -40·Cto +8S·C 

Vo = -O.SV -20mA Minimum Input Edge Rate (tN/!:.t) 
Vo = Vee + O.SV +20mA VIN from 0.8V to 2.0V 

DC Output Voltage (Vo) -O.SV to Vee + O.SV Vee@3.0V 125 mVI ns 

DC Output Source 
or Sink Current (10) ±50mA 

DC Vee or Ground Current 
(lee or IGNO) ±400mA 

Storage Temperature (T STG) -65·Cto + 150·C 

DC Latch-Up Source or 
Sink Current ±300mA 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran-
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum raings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 

DC Electrical Characteristics 
74LVQ245 74LVQ245 

Symbol Parameter Vee TA = +25"C 
TA= 

Units Conditions 
(V) -40"Cto +85"C 

Typ Guaranteed Limits 

VIH Minimum High Level 
3.0 1.5 2.0 2.0 V 

VOUT = o.w 
Input Voltage orVee - 0.1V 

VIL Maximum Low Level 
3.0 1.5 0.8 0.8 V 

VOUT = O.W 
Input Voltage orVee - O.W 

VOH Minimum High Level 
3.0 2.99 2.9 2.9 V 

lOUT = -50 p.A 
Output Voltage 

3.0 2.58 2.48 V 'VIN = VILorVIH 
10H = -12mA 

VOL Maximum Low Level 
3.0 0.002 0.1 0.1 V 

lOUT = SOp.A 
Output Voltage 

3.0 0.36 0.44 V 
'VIN = VIL or VIH 

10L = +12mA 

liN Maximum Input 
3.6 ±0.1 ±1.0 p.A 

- VI = Vee. GND 
Leakage Current 

• All outputs loaded; thresholds on Input associated \'lith output under test. 
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DC Electrical Characteristics (Continued) 

74LVQ245 74LVQ245 

Symbol Parameter Vee TA = +2SOC 
TA= 

Units Conditions 
(V) -4lr.Cto +85'C 

Typ Guaranteed Limits 

IOLD tMinimum Dynamic 
3.6 36 mA 

VOLD = 0.8V Max 
Output Current (Note 1) 

IOHD 3.6 -25 mA 
VOHD = 2.0V Min 
(Note 1) 

Icc Maximum Quiescent 
3.6 4.0 40.0 p.A VIN = Vee 

Supply Current orGND 

IOZT Maximum I/O VI(OE) = VIL. VIH 
Leakage Current 3.6 ±0.3 ±3.0 /LA VI = Vee.GND 

Vo = Vee.GND 

VOLP Quiet Output 
3.3 0.5 0.8 V 

(Notes 2. 3) 
Maximum Dynamic VOL 

VOLV Quiet Output 
3.3 -0.5 -0.8 V 

(Notes 2. 3) 
Minimum Dynamic VOL 

VIHD Maximum High Level 
3.3 1.6 2.0 V 

(Notes 2. 4) 
Dynamic Input Voltage 

VILD Maximum Low Level 
3.3 1.7 0.8 V 

(Notes 2. 4) 
Dynamic Input Voltage 

tMaximum test duration 2.0 ms. one output loaded at a time. 
Note 1: Incident wave switching on transmission lines with impedances as low as 750 for commercial temperature range is guaranteed for 74LVO. 
Nota 2: Worst case package. 
Nota 3: Max number of outputs defined as (n). Data inputs are driven OV to 3.3V: one output at GNO. 
Nota 4: Max number of Data Inputs (n) Switching. (n - 1) inputs switching OV to 3.3V. Input·under·test switching: 3.3V to threshold (V,LD). OV to threshold 
(V,HO). f = 1 MHz. 

AC Electrical Characteristics: See Section 2 for Test Methodology 

74LVQ245 74LVQ245 

Vee TA = +25'C 
TA = -40'C 

Symbol Parameter (V) CL = 50pF 
to +85'C Units 

CL=50pF 

Min Typ Max Min Max 

tpHL. tpLH Propagation Delay 2.7 2.0 9.0 14.0 2.0 15.0 
3.3 ±0.3 2.0 7.5 10.0 2.0 10.5 

ns 

tPZL. tPZH Output Enable Time 2.7 3.0 10.2 18.3 3.0 19.0 
ns 

3.3 ±0.3 3.0 8.5 13.0 3.0 13.5 

tpHZ. tpLZ Output Disable Time 2.7 1.0 10.2 20.4 1.0 21.0 
3.3 ±0.3 1.0 8.5 14.5 1.0 15.0 

ns 

toSHL. Output to Output 2.7 1.0 1.5 1.5 
toSLH Skew' 3.3 ±0.3 1.0 1.5 1.5 

ns 

'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 (toSHU or LOW to HIGH (tosLHl. Parameter guaranteed by design. 
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U) r---------------------------------------------------------------------------------~ 

~ Capacitance 
Symbol Parameter Typ Unlta Conditions 

CIN Input Capacitance 4.5 pF Vee = Open 

CliO Input/Output 15 pF Vee = 3.3V Capacitance 

CPO Power Dissipation 67 pF Vee = 3.3V (Note 1) Capacitance 

Note 1: CPD is measured at 10 MHz. 
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~National 
~ Semiconductor 

74LVQ273 
Low Voltage Octal D Flip-Flop 

General Description 
The LV0273 has eight edge-triggered D-type flip-flops with 
individual D inputs and 0 outputs. The common buffered 
Clock (CP) and Master Reset (MR) input load and reset 
(clear) all flip-flops simultaneously. 

The register is fully edge-triggered. The state of each D in­
put, one setup time before the LOW-te-HIGH clock tran­
sition, is transferred to the corresponding flip-flop's 0 out­
put. 

All outputs will be forced LOW independently of Clock or 
Data inputs by a LOW voltage level on the MR input. The 
device is useful for applications where the true output only is 
required and the Clock and Master Reset are common to all 
storage elements. 

Ordering Code: See Section 11 

Logic Symbols 

Features 
• Ideal for low powerllow noise 3.3V applications 
• Implements patented Ouiet Series EMI reduction 

circuitry 
• Available in SOIC JEDEC, SOIC EIAJ and asap 

packages 
• Guaranteed simultaneous switching noise level and 

dynamic threshold performance 
• Improved latch-up immunity 
• Guaranteed incident wave switching into 750 
• 4 kV minimum ESD immunity 
• MIL-STD-883 54ACQ products are available for Mili­

tary/ Aerospace applications 

Connection Diagram 

Pin Assignment for 

IEEEIiEC SOIC and QSOP 

i.iR 
CP 

CP 

MR 
Do Co 
0, 0, 
O2 °2 
03 Q3 

TLlF/I135B-l 04 Q4 

05 Qs 
06 Os 
I? cq 

TLlF/1135B-2 

Pin Names Description 

Do-D7 Data Inputs 
MR Master Reset 
CP Clock Pulse Input 

00-0 7 Data Outputs 

SOIC SOIC 
JEDEC EIAJ 

Order Number 74LV0273SC 74LVQ273SJ 
74LVQ273SCX 74LVQ273SJX 

See NS Package Number M20B M20D 
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i.iR 
Co 
Do 
0, 
0, 
Q2 

Da 
°3 

03 

GNO 

4 

9 

10 

SSOP 
JEDEC 

74LVQ2730SC 
74LVQ2730SCX 

MQA20 

20 vee 
19 cq 
18 I? 
17 °6 
16 Os 
15 Os 
14 Os 
13 °4 
12 04 

11 CP 

TLlF/1135B-3 



Absolute Maximum Ratings (Note) Recommended Operating 
If Military/Aerospace specified devices are required, Conditions 
please contact the National Semiconductor Sales Supply Voltage (Vee) 
Office/Distributors for availability and specifications. 

LVQ 2.0Vto3.6V 
Supply Voltage (Vee) -0.5Vto +7.0V Input Voltage (VI) OVtoVee 
DC Input Diode Current (11K) Output Voltage (Va) OVtoVee 

VI = -0.5V -20mA 
VI = Vee + 0.5V +20mA Operating Temperature (TAl 

DC Input Voltage (VI) -0.5VtoVee + 0.5V 
74LVQ -40"Cto +B5·C 

DC Output Diode Current (10K> 
Minimum Input Edge Rate AV I At 

VIN from O.BV to 2.0V 
Va = -0.5V -20mA 

Vee@3.0V 125mVlns 
Va = Vee + 0.5V +20mA 

DC Output Voltage (Va) -0.5V to Vee + 0.5V 

DC Output Source 
or Sink Current (10) ±50mA 

DC Vee or Ground Current 
(lee or IGNO) ±400mA 

Storage Temperature (T sm) -65·Cto + 150"C 

DC Latch-up Source or 
Sink Current ±300 mA 

Note: The "Absolute Maximum Ratings" ara those values 
beyond which the safety of the device cannot be guaran-
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 

DC Characteristics 
74LVQ273 74LVQ273 

Sym~ol Parameter Vee TA = +25·C TA= Units Conditions 
(V) - 40"C to + 85·C 

Typ Guaranteed Limits 

VIH Minimum High Level 
3.0 1.5 2.0 2.0 V VOUT = 0.1V 

Input Voltage or Vee - 0.1V 

VIL Maximum Low Level 
3.0 1.5 O.B O.B V VOUT = 0.1V 

Input Voltage or Vee - 0.1V 

VOH Minimum High Level 
3.0 ·2.99 2.9 2.9 V lOUT = -50p.A 

Output Voltage 

3.0 2.5B 2.4B V 'VIN = VIL or VIH 
10H = -12mA 

VOL Maximum Low Level 
3.0 0.002 0.1 0.1 V lOUT = 50p.A 

Output Voltage 

3.0 0.36 0.44 V 'VIN = VIL or VIH 
10L =12mA 

liN Maximum Input 
3.6 ±0.1 ±1.0 p.A VI = Vee,GND 

Leakage Current 

• All outputs loaded; thresholds on input associated with ~utput under test 
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DC Characteristics (Continued) 

74LVQ273 74LVQ273 

Symbol Parameter Vee TA = +25'C 
TA= 

Units Conditions 
(V) -40'Cto +85'C 

Typ Guaranteed Limits 

IOLD 
tMinimum Dynamic 

3.6 36 mA 
VOLD = 0.8V Max 

Output Current (Note 1) 

IOHD 3.6 -25 rnA 
VOHD = 2.0V Min 
(Note 1) 

Icc Maximum Quiescent 
3.6 4.0 40.0 /LA 

VIN = Vee or GND 
Supply Current 

VOLP Quiet Output 
3.3 0.4 0.8 V 

(Notes 2, 3) 
Maximum Dynamic VOL 

VOLV Quiet Output 
3.3 -0.3 -0.8 V 

(Notes 2, 3) 
Minimum Dynamic VOL 

VIHD Maximum High Level 
3.3 1.7 2.0 V (Notes 2, 4) 

Dynamic Input Voltage 

VILD Maximum Low Level 
3.3 1.6 0.8 V (Notes 2, 4) 

Dynamic Input Voltage 

tMaximum tast duration 2.0 ms, one output loaded at a time. 

Note 1: Incident wave switching on transmission lines with impedances as low as 75n lor commercial temperature range is guaranteed lor 74LVO. 
Note 2: Worst case package. 
Note 3: Max number 01 outputs delined as (n). Data Inputs are driven OV to 3.3V; one output at GND. 
Note 4: Max number 01 Data Inputs (n) switching. (n - 1) inputs switching OV to 3.3V. Inpul-under-test switching: 3.3V to threshold (VILO), OV to threshold (VIHO), I 
= 1 MHz. 

AC Electrical Characteristics: See Section 2 for Test Methodology 

74LVQ273 74LVQ273 

Vee TA = +25'C 
TA = -40'C 

Symbol Parameter to +85'C Units 
(V) CL = 50pF 

CL = 50pF 

Min Typ Max Min Max 

fmax Maximum Clock 2.7 50 45 
MHz 

Frequency 3.3 ±0.3 90 75 

tpLH Propagation Delay 2.7 4.0 9.6 17.6 3.0 20.0 
CPtoQn 3.3 ±0.3 4.0 8.0 12.5 3.0 14.0 

ns 

tpHL Propagation Delay 2.7 4.0 10.2 18.3 3.5 20.5 
CPtoQn 3.3 ±0.3 4.0 8.5 13.0 3.5 14.5 

ns 

tpHL Propagation Delay 2.7 4.0 10.2 18.3 3.5 20.0 
MRtoQn 3.3 ±0.3 4.0 8.5 13.0 3.5 14.0 

ns 

toSHL, Output to Output 2.7 1.0 1.5 1.5 

tOSLH Skew' 3.3 ±0.3 1.0 1.5 1.5 
ns 

'Skew is defined as the absolute value 01 the difference between the actual propagation delay lor any two outputs within the same packaged device. The 
specification applies to any outputs switching in the same direction, eHher HIGH to LOW (toSHU or LOW to HIGH (toSLH)' Parameter guaranteed by deSign. Not 
tested. 
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AC Operating Requirements: See Section 2 for Test Methodology 

74LVQ273 74LVQ273 

Vee TA = +25"C 
TA = -!Cerc 

Symbol Parameter to +85"C UnitS 
(V) CL = 50pF 

CL = 50pF 

Typ Guaranteed Minimum 

ts . Setup Time, HIGH or LOW 2.7 6.5 8.5 
On to CP 3.3 ±O.3 5.0 6.0 

ns 

th Hold Time, HIGH or LOW 2.7 0.0 0.0 
On to CP 3.3 ±0.3 0.0 0.0 

ns 

Iw Clock Pulse Width 2.7 7.0 8.5 
HIGH or LOW 3.3 ±0.3 5.5 6.0 

ns 

tw UFi Pulse Width 2.7 7.0 8.5 
HIGH or LOW 3.3 ±0.3 5.5 6.0 

ns 

tw Recovery Time 2.7 5.0 6.5 
UFitoCP 3.3 ±0.3 4.0 4.5 

ns 

Capacitance 
Symbol Parameter Typ Units Conditions. 

C'N Input Capacitance 4.5 pF Vee = Open 

CpD Power Dissipation 
35 pF 

Vee = 3.3V 
(Note 1) Capacitance 

Note 1: CPD Is measured at 10 MHz. 

, . 
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~National 
~ Semiconductor 

74LVQ373 
Low Voltage Octal Transparent Latch 
with TRI-STATE® Outputs 
General Description Features 

• Ideal for low power/low noise 3.3V applications 
• Implements patented Quiet Series EMI reduction 

circuitry 
• Available in SOIC JEDEC, SOIC EIAJ and QSOP 

packages 

The LVQ373 consists of eight latches'with TAl-STATE out­
puts for bus organized system applications. The latches ap­
pear transparent to the data when Latch Enable (LE) is 
HIGH. When LE is low, the data satisfying the input timing 
requirements is latched. Data appears on the bus when the 
Output Enable (DE) is LOW. When DE is HIGH, the bus 
output is in the high impedance state. 

• Guaranteed simultaneous switching noise level and 

Ordering Code: See Section 11 

Logic Symbols 

LE 

TL/F/11359-1 

Of 
LE 

Do 

~ 
O2 

03 

D. 

Os 

06 

~ 

dynamic threshold performance 

• Improved latch-up immunity 
• Guaranteed incident wave switching into 750 
• 4 kV minimum ESD immunity 
• MIL-STD-883 54ACQ products are available for Mili­

tary/ Aerospace applications 

IEEEIiEC 

°0 

<1 
°2 

°3 

°4 

°5 

°6 

C? 
TUF/11359-2 

Connection Diagram 

Of 

°0 

Do 

01 

<1 
°2 
O2 

03 

°3 
GND 

Pin Assignment for 
SOIC and asop 

9 12 

10 11 

vee 
~ 

~ 

Os 
0& 

Os 

Os 
D. 

°4 
LE 

TUF/11359-3 

Pin Names Description 

00-0 7 Data Inputs 
LE Latch Enable Input 
DE Output Enable Input 
00-0 7 TAI-STATE Latch Outputs 

SOICJEDEC SOICEIAJ SSOPJEDEC 

Order Number 74LVQ373SC 74LVQ373SJ 74LVQ373QSC 
74LVQ373SCX 74LVQ373SJX 74LVQ373QSCX 

See NS Package Number M20B M20D MQA20 
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~ r------------------------------------------------------------------------------------------, 
I:; 

~ 
Functional Description 
The LVQ373 contains eight Ootype latches with TRI-STATE 
standard outputs. When the Latch Enable (LE) input is 
HIGH, data on the On inputs enters the latches. In this con­
dition the latches are transparent, i.e., a latch output will 
change state each time its 0 input changes. When LE is 
LOW, the latches store the information that was present on 
the 0 inputs a setup time preceding the HIGH-to-LOW tran­
sition of LE. The TRI-STATE standard outputs are con­
trolled by the Output Enable (DE) input. When DE is LOW, 
the standard outputs are in the 2-state mode. When DE is 
HIGH, the standard outputs are in the high impedance mode 
but this does not interfere with entering new data into the 
latches. . 

Logic Diagram 

Truth Table 
Inputs 

LE OE 

X H 
H L 
H L 
L L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
Z = High Impedance 
X = Immaterial 

Outputs 

On On 

X ,Z 

L L 
H H 
X 0 0 

00 = 'PreVious 00 before HIGH to tow transriion of Latch Enable 

TLlF/11359-5 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 
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Absolute Maximum Ratings (Note) 

If Military/Aerospace specified devices are required, Recommended Operating 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications. Conditions 
Supply Voltage (Vee) -0.5Vto"+7.0V Supply Voltage (Vee> 

DC Input Diode Current (11K) LVQ 2.0Vt03.6V 

VI = -0.5V -20mA Input Voltage (VI) OVtoVee 
VI = Vee + 0.5V +20mA Output Voltage (Vo) OV to Vee 

DC Input Voltage (VI) -0.5VtoVee + 0.5V Operating Temperature (TN 
DC Output Diode Current (10K> 74LVQ -40'Cto +85'C 

Vo = -0.5V -20mA Minimum Input Edge Rate (AV/At) 
Vo = Vee + 0.5V +20mA VIN from 0.8V to 2.0V 

DC Output Voltage (VO) -0.5V to Vee + 0.5V Vee@3.0V 125 mV/ns 

DC Output Source 
or Sink Current (10) ±50mA 

DC Vee or Ground Current 
(Ice or IGNO) ±400mA 

Storage Temperature (T STG) - 65'C to + 150'C 
DC Latch-Up Source or 

Sink Current ±300mA 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran-
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guarenteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 

DC Characteristics 
74LVQ373 74LVQ373 

Symbol Parameter Vee TA = +25'C 
TA= 

Units Conditions 
(V) - 40'C to + 85'C 

Typ Guaranteed Limits 

VIH Minimum High Level 
3.0 1.5 2.0 2.0 V 

VOUT = O.W 
Input Voltage or Vee - O.W 

VIL Maximum Low Level 
3.0 1.5 0.8 0.8 V 

VOUT = O.W 
Input Voltage or Vee - O.W 

VOH Minimum High Level 3.0 2.99 2.9 2.9 V lOUT = -50 ",A 
Output Voltage 

3.0 2.58 2.48 V 'VIN = VILorVIH 
10H = -12mA 

VOL Maximum Low Level 3.0 0.002 0.1 0.1 V lOUT = 50 ",A 
Output Voltage 

3.0 0.36 V 
'VIN = VIL or VIH 

0.44 
IOL=12mA 

'IN Maximum Input 
3.6 ±0.1 ±1.0 ",A 

VI = Vee,GND 
Leakage Current 

• All outputs loaded; threshold. on Input associated with output under test. 
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DC Electrical Characteristics (Continued) 

74LVQ373 .74LVQ373· 

Symbol Parameter Vee TA = +25"C 
TA = -40"C 

Units Conditions 
(V) to +85~C 

TyP Guaranteed Limits 

10LD tMinimum Dynamic 3.6 36 rnA VOLD = 0.8V Max (Note 1) 

10HD 
Output Current 3.6. -25 rnA VOHD"" 2.0V Min (Note 1) 

Icc Maximum Quiescent 
3.6 4.0 40.0 p.A 

VIN = Vee 
Supply Current orGND 

loz Maximum TRI-STATE VI(OE) = VIL. VIH 
Leakage Current 3.6 ±0.25 ±2.5 p.A VI = Vee.GND 

Vo = Vee.GND 

VOLP Quiet Output 
3.3 0.4 0.8 V 

(Notes 2. 3) 
Maximum Dynamic VOL 

VOLV Quiet Output 
3.3 -0.3 -0.8 V 

(Notes 2. 3) 
Minimum Dynamic VOL 

VIHD Maximum High Level 
3.3 1.7 2.0 ·V (Notes 2. 4) 

Dynamic Input Voltage 

VILD Maximum Low Level 
3.3 1.6 0.8 V 

(Notes 2. 4) 
Dynamic Input Voltage 

tMaximum test duration 2.0 ms. one output loaded at a time. 
Note 1: Incident wave switching on transmission lines with impedances as low as 750 lor commercial temperature range·ls guaranteed lor 74LVQ. 
Note 2: Worst case package. 
Note 3: Max number 01 outputs defined as (n). Data inputs are driven OV to 3.3V; one output at GND. 
Note 4: Max number 01 Data Inputs (n) switching. (n - t) inputs switching OV to 3.3V. Input-under-test switching: 3.3V to threshold (VILO), OV to threshold 
(VIHO). I = t MHz. 

AC Electrical Characteristics: See Section 2 for Test Methodology 

74LVQ373 74LVQ373 

Vee TA = +25"C 
TA = -40"C 

Symbol Parameter 
(V) CL = 50pF 

to +85"C Units 
CL=50pF 

Min Typ Max Min Max 

tpHL. Propagation Delay 2.7 2.5 9.6 14.8 2.5 16.0 
tpLH Dn to On 3.3 ±0.3 2.5 8.0 10.5 2.5 11.0 

ns 

tpLH. Propagation Delay 2.7 2.5 9.6 16.9 2.5 18.0 
tpHL LEtoOn 3.3 ±0.3 2.5 8.0 ·12.0 2.5 ·12.5 

ns 

tPZL. Output Enable Time 2.7 2.5 10.2 18.3 2.5 19.0 ns 
tPZH 3.3 ±0.3 2.5 8.5 13.0 2.5 13.5 

tpHZ. Output Disable Time 2.7 1.0 10.8 20.4 1.0 21.0 ns 
tpLZ 3.3 ±0.3 1.0 9.0 14.5 1.0 15.0 

toSHL. Output to Output Skew' 2.7 1.0 1.5 1.5 
tOSLH 3.3 ±0.3 1.0 1.5 1.5 

ns 

'Skew Is dellned as the absolute value 01 the difference between the actual propagation delay for any two separate outputs of the seme device. The 
specification applies to any outputs switching in the same direction, either HIGH to LOW (\oSHU or LOW to HIGH (\oSLH)' Parameter guaranteed by design. 
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AC Operating Requirements: See Section 2 for Test Methodology 

74LVQ373 74LVQ373 

Vee TA = +25"C 
TA = -40'C 

Symbol Parameter to +85'C Units 
(V) CL=50pF 

CL = 50pF 

Typ Guaranteed Minimum 

ts Setup Time, HIGH or LOW 2.7 0 4.0 4.5 
3.3 ±0.3 0 3.0 3.0 

ns 

tH Hold Time, HIGH or LOW 2.7 0 1.5 1.5 
3.3 ±0.3 0 1.5 1.5 

ns 

tw LE Pulse Width, HIGH 2.7 2.4 5.0 6.0 
3.3 ±0.3 2.0 4.0 4.0 

ns 

Capacitance 
Symbol Parameter Typ Units Conditions 

CIN Input Capacitance 4.5 pF Vee = Open 

CPO Power Dissipation 
39 pF 

Vee = 3.3V 
(Note 1) Capacitance 

Note 1: Cpo is measured at to MHz. 
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~ r----------------------------------------------------------------------------, 
I' 

~ . ~National 
~ semiconductor 

74LVQ374 
. Low Voltage Octal D Flip-Flop with TRI-STATE® Outputs 
General Description Features 
The LVQ374 is a high-speed, low-power octal D-type flip­
flop featuring separate D-type inputs for each flip-flop and 
TAl-STATE outputs for bus-oriented applications. A buff­
ered Clock (CP) and Output Enable (CE) are common to all 
flip-flops. 

• Ideal for low powerllow noise 3.3V applications 
• Implements patented Quiet Series EMI reduction 

circuitry 
• Available in SOIC JEDEC, SOIC EIAJ and QSOP 

packages 

Ordering Code: See Section 11 

Logic Symbols 

CP 

OE 

TLlF/113S0-1 

OE 
CP 

Do 
0, 

~ 
~ 
04 

Os 
Os 

I? 

Pin Names 

Do-D7 
CP 
OE 
0 0-0 7 

Order Number 

See NS Package Number 

• Guaranteed simultaneous switching noise level and dy-
namic threshold performance 

• Improved latch-up immunity 
• Guaranteed incident wave switching into 750 
• 4 kV minimum ESD immunity 
• Buffered positive edge-triggered clock 
• TAl-STATE outputs drive bus lines or buffer memory 

,address registers 
• MIL-STD-883 54ACQ Products are available for Mili-

tary/Aerospace Applications . 

Connection Diagram 

IEEE/IEC 
Pin Assignment for 

SOIC and asop 

OE 

°0 

Do 
00 0, 
0, 0, 

°2 °2 
°3 ~ 

°4 D3 

Os °3 

°6 GND 

I? 
TLlF/11360-2 

Description 

Data Inputs 
Clock Pulse Input 

2 

3 

20 Vee 

19 0., 

18 I? 
De 
Os 
Os 
Os 
04 

12 04 

10 11 CP 

TLlF/I1360-3 

TRI-STATE Output Enable Input 
TRI-STATE Outputs 

SOICJEDEC SOICEIAJ SOICJEDEC 

74LVQ374SC 74LVQ374SJ 74LVQ374QSC 
74LVQ374SCX 74LVQ374SJX 74LVQ374QSCX 

M20B M20D MQA20 
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Functional Description 
The LVQ374 consists of eight edge-triggered flip-flops with 
individual D-type inputs and TRI-STATE true outputs. The 
buffered clock and buffered Output Enable are common to 
all flip-flops. The eight flip-flops will store the state of their 
individual D inputs that meet the setup and hold time re­
quirements on the LOW-to-HIGH Clock (CP) transition. With 
the Output Enable (OE) LOW, the contents of the eight flip­
flops are available at the outputs. When the OE is HIGH, the 
outputs go to the high impedance state. Operation of the 
OE input does not affect the state of the flip-flops. 

Logic Diagram 

Truth Table 
Inputs 

Dn CP 

H ....r 
L ....r 
X X 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z = High Impedance 
...-r = LOW-to·HIGH Transition 

Outputs 

OE On 

L H 
L L 
H Z 

TLlF/11360-5 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 
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Absolute Maximum Ratings (Note) Recommended Operating 
If Military/Aerospace specified devices are required, Conditions 
please contact the National Semiconductor Sales 

Supply Voltage (Vcc) 
Office/Distributors for availability and specifications. 

LVQ 2.0Vt03.6V 
Supply Voltage (Vee> -0.5Vto +7.0V 

Input Voltage (VI) OVtoVcc 
DC Input Diode Current (111<> Output Voltage (Vo) OVtoVee 

VI = -0.5V -20mA 
VI = Vcc + 0.5V +20mA Operating Temperature (T A) 

DC Input Voltage (VI) -0.5VtoVee + 0.5V 
74LVQ -40'Cto + 85'C 

DC Output Diode Current (10K) 
Minimum Input Edge Rate (tN I at) 

VIN from 0.8V to 2.0V 
Vo = -0.5V -20mA 

Vee@3.0V 125 mV/ns 
Vo = Vee + 0.5V +20mA 

DC Output Voltage (Vo) -0.5V to Vee + 0.5V 

DC Output Source 
or Sink Current (10) ±50mA 

I 
DC Vee or Ground Current 

(Icc or IGNO) ±400mA 

Storage Temperature (T STG) -65'Cto + 150'C 

DC Latch·Up Source or 
Sink Current ±300mA 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran· 
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 

DC Electrical Characteristics 
74LVQ374 74LVQ374 

Symbol Parameter Vee TA = +25"C 
TA = 

Units Conditions 
(V) - 40'C to + 85'C 

Typ Guaranteed Limits 

VIH Minimum High Level 
3.0 1.5 2.0 2.0 V 

Your = O.W 
Input Voltage or Vee - O.W 

VIL Maximum Low Level 
3.0 1.5 0.8 0.8 V 

Your = O.W 
Input Voltage or Vee - 0.1V 

VOH Minimum High Level 3.0 2.99 2.9 2.9 V lour = - 50 p.A 
Output Voltage 

·VIN = VILorVIH 
3.0 2.58 2.48 V 

10H = -12mA 

VOL Maximum Low Level 3.0 0.002 0 .. 1 0.1 V lour = 50p.A 
Output Voltage 

'VIN = VIL or VIH 
3.0 0.36 0.44 V 

IOL=12mA 

liN Maximum Input 
3.6 ±0.1 ±1.0 p.A 

VI = Vee.GND 
Leakage Current 

• All outputs loaded; thresholds on input associated with output under test. 
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DC Electrical Characteristics (Continued) 

74LVQ374 74LVQ374 

Symbol Parameter Vee 
TA = +25'C 

TA= 
Units Conditions 

(V) -40'Cto +S5'C 

Typ Guaranteed Limits 

IOLD tMinimum Dynamic 
3.6 36 rnA 

VOLD = O.BV Max 
Output Current (Note 1) 

IOHD 3.6 -25 rnA 
VOHD = 2.0V Min 
(Note 1) 

Icc Maximum Quiescent 
3.6 4.0 40.0 fJoA 

VIN = Vee or GND 
Supply Current 

loz Maximum TRI-STATE VI(OE) = VIL. VIH 
Leakage Current 3.6 ±0.25 ±2.5 fJoA VI = Vec.GND 

Vo = Vcc.GND 

VOLP Quiet Output 
3.3 0.5 0.8 V 

(Notes 2. 3) 
Maximum Dynamic VOL 

VOLV Quiet Output 
3.3 -0.3 -0.8 V 

(Notes 2. 3) 

Minimum Dynamic VOL 

VIHD Maximum High Level 
3.3 1.7 2.0 V 

(Notes 2. 4) 
Dynamic Input Voltage 

VILD Maximum Low Level 
3.3 1.6 0.8 V 

(Notes 2. 4) 
Dynamic Input Voltage 

tMaximum test duration 2.0 ms. one output loaded at a time. 
Note 1: Incident wave switching on transmission lines with impedances as low as 750 for commercial temperature range is guaranteed for 74LVa. 

Note 2: Worst case package. 
Note 3: Max number 01 outputs delined as (n). Data inputs are driven OV to 3.3V; one output at GND. 
Nate 4: Max number 01 Data Inputs (n) switching. (n - 1) inputs switching OV to 3.3V. Input-under-test switching: 3.3V to threshold (VILC), OV to threshold 
(VIHC), 1 = 1 MHz. 

AC Electrical Characteristics: See Section 2 for Test Methodology 

74LVQ374 74LVQ374 

Vee TA = +25'C 
TA = -40'C 

Symbol Parameter to +S5'C Units 
(V) CL = 50pF 

CL = 50pF 

Min Typ Max Min Max 

fmax Maximum Clock Frequency 2.7 55 50 
MHz 

3.3 ±0.3 75 70 

tpLH. Propagation Delay 2.7 3.0 11.4 18.3 3.0 19.0 

tpHL CP to On 3.3 ±0.3 3.0 9.5 13.0 3.0 13.5 
ns 

tpZL. Output Enable Time 2.7 3.0 11.4 18.3 3.0 19.0 ns 

tpZH 3.3 ±0.3 3.0 9.5 13.0 3.0 13.5 

tpHZ. Output Disable Time 2.7 1.0 11.4 20.4 1.0 21.0 ns 

tpLZ 3.3 ±0.3 1.0 9.5 14.5 1.0 15.0 

tOSHL. Output to Output Skew· 2.7 1.0 1.5 1.5 

toSLH CPtoOn 3.3 ±0.3 1.0 1.5 1.5 
ns 

'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 (toSHt.l or LOW to HIGH (toSLH)' Parameter guaranteed by design. 

9-81 



AC Operating Requirements: See Section 2 for Test Methodology 

74LVQ374 74LVQ374 

Vee TA = +25"C 
TA = -40"C 

Symbol Parameter 
(V) CL = 50pF 

to +85"C Units 
CL=50pF 

Typ Guaranteed Minimum 

ts Setup Time, HIGH or LOW 2.7 0 4.0 4.5 

Dn toCP 3.3 ±0.3 0 3.0 3.0 
ns 

tH Hold Time, HIGH or LOW 2.7 0 1.5 1.5 
Dn toCP 3.3 ±0.3 0 1.5 1.5 

ns 

tw CP Pulse Width, 2.7 2.4 5.0 6.0 
HIGH or LOW 3.3 ±0.3 2.0 4.0 4.0 

ns 

Capacitance 
Symbol Parameter Typ Units Conditions 

CIN Input Capacitance 4.5 pF Vee = Open 

CPO Power Dissipation 
39 pF 

Vee = 3.3V 
(Note 1) Capacitance 

Note 1: CPO is measured at 10 MHz. 
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~National 
~ semiconductor 

74LVQ573 
Low Voltage Octal Latch with TRI-STATE® Outputs 

General Description Features 
The LVQ573 is a high-speed octal latch with buffered com­
mon Latch Enable (LE) and buffered common Output En­
able (DE) inputs. The LVQ573 is functionally identical to the 
LVQ373 but with inputs and outputs on opposite sides of 
the package. 

• Ideal for low powerllow noise 3.3V applications 
• Implements patented Quiet Series EMI reduction 

circuitry 
• Availl!ble in SOIC JEDEC, SOIC EIAJ and QSOP pack­

ages 

Ordering Code: See Section 11 

Logic Symbols 

TL/F/11361-1 

Pin Names 

Do-D7 
LE 
OE 
00-0 7 

Order Number 

See NS Package Number 

OE 
LE 

°0 

°1 

°2 

°3 

°4 

°5 

Os 

~ 

• Guaranteed simultaneous switching noise level and 
dynamic threshold performance 

• Improved latch-up immunity 
• Guaranteed incident wave switching into 750 
• 4 kV minimum ESD immunity 
• MIL-STD-883 54ACQ products are available for Mili­

tary I Aerospace applications 

Connection Diagram 
Pin Assignment for 

IEEE/IEC SOIC and QSOP 

OE 20 Vee 

°0 2 °0 

°0 
0, 3 ~ 

~ °2 4 °2 

°2 °3 03 

°3 °4 °4 

°4 Os 7 °s 
Os Os Os 

Os ~ ~ 

~ 
GNO 10 LE 

TLlF/113S1-2 
TL/F/11361-3 

Description 

Data Inputs 
Latch Enable Input 
TRI-STATE Output Enable Input 
TRI-STATE Latch Outputs 

SOICJEDEC SOICEIAJ SSOPJEDEC 

74LVQ573SC 74LVQ573SJ 74LVQ573QSC 
74LVQ573SCX 74LVQ573SJX 74LVQ573QSCX 

M20B M20D MQA20 
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Functional Description 
The LVQ573 contains eight D-type latches with TRI-STATE 
output buffers. When the Latch Enable (LE) input is HIGH, 
data on the Dn inputs enters the latches. In this condition 
the latches are transparent, i.e., a latch output will change 
state each time its D input changes. When LE is LOW the 
latches store the information that was present on the D in­
puts a setup time preceding the HIGH-to-LOW transition of 
LE. The TRI-STATE buffers are controlled by the Output 
Enable (DE) input. When DE is LOW, the buffers are en­
abled. When OE is HIGH the buffers are in the high imped­
ance mode but this does not interfere with entering new 
data into the latches. 

Logic Diagram 

LE 

0, 

Truth Table 
Inputs 

OE 
L 
L 
L 
H 

H = HIGH Voltage 
L = LOW Voltage 
Z = High Impedance 
X = Immaterial 

LE 
H 
H 
L 
X 

Outputs 

D On 

H H 
L L 
X 00 
X Z 

, 00 = Previous 00 before HIGH-to-LOW transHion of Latch Enable 

0., 
TUF1t1361-5 

Please note that this diagram Is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 
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Absolute Maximum Ratings (Note) Recommended Operating 
If Military/Aerospace specified devices are required, Conditions 
please contact the National Semiconductor Sales 

Supply Voltage (Vee) 
Office/Distributors for availability and specifications. 

LVQ 2.0Vt03.6V 
Supply Voltage (Vee> -0.5Vto +7.0V 

Input Voltage (VI) OVtoVee 
DC Input Diode Current (111<> Output Voltage (Vo) OVtoVee' 

VI = -0.5V -20mA 
VI = Vee + 0.5V +20mA Operating Temperature (TAl 

DC Input Voltage (VI) -0.5V to Vee + 0.5V 
74LVQ -40'Cto +85'C 

DC Output Diode Current (10K) 
Minimum Input Edge Rate (AV/At) 

VIN from 0.8V to 2.0V 
Vo = -0.5V -20 rnA 

Vee@3.0V 125 mV/ns 
Vo = Vee + 0.5V +20 rnA 

DC Output Voltage (Va) -0.5V to Vee + 0.5V 

DC Output Source 
or Sink Current (10) ±50mA 

DC Vee or Ground 
Current (Icc or IGNO) ±400mA 

Storage Temperature (T sm) - 65'C to + 150'C 

DC Latch-Up Source or 
Sink Current ±300 rnA 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran-
teed The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define. 
the conditions for actual device operation. 

DC Electrical Characteristics 
74LVQ573 74LVQ573 

Symbol Parameter Vee 
TA = +25'C 

TA = -40'C 
Units Conditions 

(V) to +85'C 

Typ Guaranteed Limits 

VIH Minimum High Level 
3.0 1.5 2.0 2.0 V 

VOUT = 0.1V 
Input Voltage or Vee - 0.1V 

VIL Maximum Low Level 
3.0 1.5 0.8 0.8 V 

VOUT = 0.1V 
Input Voltage or Vee - 0.1V 

VOH Minimum High Level 3.0 2.99 2.9 2.9 V lOUT = -50,..A 
Output Voltage 

'VIN = VIL or VIH 
3.0 2.58 2.48 V 

10H = -12mA 

VOL Maximum Low Level 3.0 0.002 0.1 0.1 V lOUT = 50,..A 
Output Voltage 

'VIN = VIL or VIH 3.0 0.36 0.44 V 
IOL=12mA 

liN Maximum Input 
3.6 ±0.1 ±1.0 ,..A 

VI = Vee,GND 
Leakage Current 

• All outputs loaded; thresholds on input associated with output under test. 
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DC Characteristics (Continued) 

74LVQ573 74LVQ573 

Symbol Parameter Vee TA = +2SOC 
TA= 

Units Conditions 
(V) -4O"C to +8SOC : 

Typ Guaranteed Limits 

10LD tMinimum Dynamic 
3.6 36 rnA VOLD = 0.8 VMax 

Output Current (Note 1) 

10HD 3.6 -25 mA VOHD = 2.0VVMin 
(Note 1) 

Icc Maximum Quiescent 
3.6 4.0 40.0 p.A VIN = Vee or GND 

Supply Current 

loz Maximum TRI·STATE VI(OE) = VIL. VIH 
Leakage Curent 3.6 ±0.25 ±2.5 p.A VI = Vee.GND 

Va = Vcc.GND 

VOLP Quiet Output 
3.3 0.4 0.8 V 

(Notes 2. 3) 
Maximum Dynamic VOL 

VOLV Quiet Output 
3.3 -0.4 -0.8 V 

(Notes 2. 3) 
Minimum Dynamic VOL 

VIHD Maximum High Level 
3.3 1.6 2.0 V 

(Notes 2. 4) 
Dynamic Input Voltage 

VILD Maximum Low Level 
3.3 1.6 0.8 V 

(Notes 2. 4) 
Dynamic Input Voltage 

tMaximum test duration 2.0 ms. one output lceded at a time. 
Note 1: Incident wave switching on transmission lines with Impedances as low as 750 lor commercial temperature range Is guaranteed lor 74LVQ. 
Note 2: Worst case package. 
Note 3: Max number 01 outputs defined as In). Data Inputs are driven OV to 3.3V: one output at GND. 
Note 4: Max number 01 Data Inputs In) switching. In - 1) Inputs switching OV to 3.3V. Input-under·teBt switching: 3.3V to threshold (VILO). OV to threshold 
(VIHO). I = 1 MHz. 

AC Electrical Characteristics: See Section 2 for Test Methodology 

74LVQ573 74LVQ573 

Vee TA = +2SOC 
TA = -40"C 

Symbol Paramete.r 
(V) CL =.50pF 

to +85°C Units 
CL=50pF 

Min Typ Max Min Max 

tpHL. Propagation Delay 2.7 2.5 10.2 14.8 2.5 16.0 
tpLH On to On 3.3 ±0.3 2.5 8.5 10.5 2.5 11.0 

ns 

tpLH.' Propagation Delay 2.7 2.5 10.2 16.9 2.5 18.0 
tpHL ' LEtoOn 3.3 ±0.3 2.5 8.5 12.0 2.5 12.5 ' 

ns 

tPZL. Output Enable Time 2.7 2.5 10.2 18.3 2.5 19.0 
tpZH 3.3 ±0.3 2.5 8.5 13.0 2.5 13.5 

ns 

tpHZ. Output Disable Time 2.7 1.0 10.8 20.4 1.0 21.0 ' 
tpLZ 3.3 ±0.3 1.0, 9.0 14.5 1.0 15.0 

ns 

toSHL. Output to Output Skew· ·2.7 1.0 1.5 1.5 

toSLH On to On 3.3 ±0.3 1.0 1.5 1.5 
ns 

'Skew is defined as the absolute value of the difference between the actual propagation delay lor any two separate outputs of the same device. The specillcatlon 
applies to any outputs switching In the same direction. either HIGH to LOW ltoSHL or LOW to HIGH ltosLHl. Paremeter guaranteed by design. 
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AC Operating Requirements: See Section 2 for Test Methodology 

74LVQ573 74LVQ573 

Vee TA = +25"C 
TA = -40'C 

Symbol Parameter to +85'C Units 
(V) CL = 50pF 

CL = 50pF 

Typ Guaranteed Minimum 

ts Setup Time, HIGH or LOW 2.7 0 4.0 4.5 
Dn to LE 3.3 ±0.3 0 3.0 3.0 

ns 

tH Hold Time, HIGH or LOW 2.7 0 1.5 1.5 
Dn to LE 3.3 ±0.3 0 1.5 1.5 

ns 

tw LE Pulse Width, HIGH 2.7 2.4 5.0 6.0 
3.3 ±0.3 2.0 4.0 4.0 

ns 

Capacitance 
Symbol Parameter Typ Units Conditions 

CIN Input Capacitance 4.5 pF Vee = Open 

CpO Power Dissipation 
37 pF 

Vee = 3.3V 
(Note 1) Capacitance 

Note 1: CPO is measured at 10 MHz. 
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~National 
Semiconductor 

LVT Family 
Low Voltage High Speed BiCMOS logic 

Features Advantages 

Extended Vee range from 2.7V to 3.6V, compatible with Fully characterized for unregulated battery operation 
JEDEC Std. No. 8-1 B 

State-of-the-Art sub-micron BiCMOS process with special low 3.3V logic family with equivalent performance of 5V ABT logic 
voltage enhancements family; Propagation delays as fast as 4 ns 

Mixed-Voltage circuitry 5V tolerant inputs and outputs provide direct interface with 
standard 5V buses and 5V devices 

+ 64 mAl-32 mA drive current Drives large loads, buses, or memory arrays 

Bus-hold circuitry Eliminates external pullup or pulldown resistors on I/O pins 
that are being unused or floating 

Power Up/Down TRI-STATEIIl> Guaranteed glitch-free bus interface during Power Up/Down 
cycle; Guaranteed Live (Hot) Insertion 

SOIC, EIAJ-SOIC, and TSSOP packaging Saves board space and weight; TSSOP compatible with 
PCMCIA standards 

Alternate source available Product standardization. Ensured product supply 
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~National 
~ Semiconductor 

ADVANCE INFORMATION 

74LVT125 
3.3V ABT Quad Buffer with TRI-STATE® Outputs 

General Description 
The LVT125 contains four independent non-inverting buff­
ers with TRI-STATE outputs. 

These buffers are designed for low-voltage (3.3V) Vee ap­
plications. but with the capability to provide a TTL interface 
to a 5V environment. The L VT125 is fabricated with an ad­
vanced BiCMOS technology to achieve high speed opera­
tion similar to 5V ABT while maintaining a low power dissi­
pation. 

Ordering Code: See Section 11 

Logic Symbol 

IEEE/IEC 

80 1>1 

Ao °0 

e, 
0, A, 

82 
°2 

A2 

83 
03 

A3 

Pin Names Description 

An.Bn Inputs 

On TRI-STATE Outputs 

TL/F/l20"-' 

Features 
• Input and output interface capability to systems at 5V 

Vee 
• Bus-Hold data inputs eliminate the need for external 

pull-up resistors to hold unused inputs 

• Live insertion/extraction permitted 
• Power Up/Down high impedance provides glitch-free 

bus loading 

• Outputs source/sink -32 mAl+64 mA 
• Available in SOIC JEDEC. SOIC EIAJ and TSSOP 
• Functionally compatible with the 74 series 125 
• Latch-up performance exceeds 500 mA 

Connection Diagram 

Ao 
So 
00 

AI 

e, 
0, 

GND 

Truth Table 

Pin Assignment for 
SOIC and TSSOP 

vee 
A2 

A3 

83 

03 

Inputs Output 

An Bn 

L L 
L H 
H X 

H = HIGH Vol1age Level 
L = LOW Vol1age Level 
Z = HIGH Impedance 
X = Immaterial 

On 

L 
H 
Z 

TLlF/120"-2 

SOICJEDEC SOICEIAJ TSSOP 

Order Number 74LVT125M 74LVT125SJ 
74LVT125MX 74LVT125SJX 74LVT125MTCX 

See NS Package Number M14A M14D MTC14 

10-4 



_National ADVANCE INFORMATION 

Semiconductor 

74LVT240 
3.3V ABT Octal Buffer/Line 
Driver with TRI-STATE® Outputs 
General Description Features 
The L VT240 is an inverting octal buffer and line driver de- • Input and output interface capability to systems at 5V 
signed to be employed as a memory address driver, clock Vee 
driver and bus oriented transmitter or receiver which pro- • Bus-Hold data inputs eliminate the need for external 
vides improved PC board density. pull-up resistors to hold unused inputs 

These octal buffers and line drivers are designed for low- • Live insertion/extraction permitted 
voltage (3.3V) Vee applications, but with the capability to • Power Up/Down high impedance provides glitch-free 
provide a TTL interface to a 5Venvironment. The L VT240 is bus loading 
fabricated with an advanced BiCMOS technology to achieve • Outputs source/sink -32 I"AI+64 mA 
high speed operation similar to 5V ABT while maintaining a • Available in SOIC JEDEC, SOIC EIAJ and TSSOP 
low power dissipation. • Functionally compatible with the 74 series 240 

II Latch-up performance exceeds 500 mA 

Ordering Code: See Section 11 

Logic Symbol Connection Diagram 
Pin Assignment for 

IEEEIiEC SOIC and TSSOP 

Or, EN Or, 
1 ~ ~v 
2 19 .5.C 

VI-a. '0 - ~ ~ 18 ~~ 10- I> 
_ 3 

'1 - 1"-0, °4. """"-:J. 17 00 
'1"";' 

~ 16 ~4 
'2 -

I"- 02 -;.2- e-
'3 - I"-~ Os 6 ..!::.,. 15 0, 

'2~ 

~ .c-- 14 ~ -,...2. 
0E2 EN 

Os B 
~ 

13 ~ 
'3- ~ 12 ~ _ 9 .r--

1,- I> V 1-04 C?1o """"-:J. 11 Os 

15 - 1-°5 
GND- ~ 

~- I"- 0e i lUF/12012-2 

'7 - I"-~ 
lUF/I2D12-1 

Truth Tables 
Inputs Outputs Inputs outputs 

OEl In (Pins 12, 14, 16, 18) 0E2 In (PIns 3. 5, 7, 9) 

L L H L L H' 
L H L L H L 
H X Z H X Z 

H = HIGH Voltage Level L = LOW Vollage Level X = Immaterial Z = High Impedance 
I 

Pin Names Description SOICJEDEC SOICEIAJ TSSOP 

OE1,OE2 TRI-STATE Output Order Number 74LVT240WM 74LVT24OSJ 
Enable Inputs 74LVT240WMX 74LVT240SJX 74LVT240MTCX 

10-17 Inputs SeeNS M20B M20D MTC20 
00-0 7 TRI-STATE Outputs Package Number 

II 
I 
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I'J National ADVANCE INFORMATION 

Semiconductor 

74LVT244 
3.3V ABT Octal Buffer/Line Driver 
with TRI-STATE® Outputs 
General Description Features 
The L VT244 is an octal buffer and line driver designed to be • Input and output interface' capability to systems at 5V 
employed as a memory address driver, clock driver and bus Vee 
oriented transmitter or receiver which provides improved PC • Bus-Hold data inputs eliminate the need for extemal 
board density. pull-up resistors to hold unused inputs 
These octal buffers and line drivers are designed for low- • Live insertion/extraction permitted 
voltage (3.3V) Vee applications, but with the capability to • Power Up/Down high impedance provides glitch-free 
provide a TTL interface to a 5V environment. The LVT244 is bus loading 
fabricated with an advanced BiCMOS technology to achieve • Outputs source/sink -32 mAl+64 mA 
high speed operation similar to 5V ABT while maintaining a • Available in SOIC JEDEC, SOIC EIAJ and TSSOP 
low power dissipation. • Functionally compatible with the 74 series 244 

• Latch-up performance exceeds 500 mA 

Ordering Code: See Section 11 

Logic Symbol Connection Diagram 

IEEE/IEC Pin Assignment 
for SOIC and TSSOP 

Of, EN 1 ~ 20 
Of, r,;-~c ,2 '0- I> v 1-00 '0 3 

~ .r- 18 o~ 
~- 1-0, 0.-; 

~ 17 00 

'2 - 1-0, 1,-; 

~ .r:- 16 I. 

'3 - 1-°3 Os&, ~ 15 0, 
12"'7 

~ ~ 
1. IS 

o~ EN 0.8' --" 13 °2 
138' 

~ or'- 12 '8 

'.- I> V 1-0. 0,10 
--" 

11 °3 

15'- 1-°5 
GNO- 7 

1,- ,..-0. TUF/12014-2 

7- ,..-0, 
TUF/I2G14-1 

Truth Tables 
Inputs Outputs Inputs Outputs 

0E1 In (Pins 12, 14,16, 18) 0E2 In (Pins 3, 5, 7, 9) 

L L L L L L 
L H H L H H 
H X Z H X Z 

H = HIGH Voltage Level L = LOW vOHage Level X = Immaterial Z = High Impedance 

Pin Names Description SOICJEDEC SOICEIAJ TSSOPJEDEC 

rn:1, 'OE2 rRI-STATE Output Order Number 74LVT244WM 74LVT244SJ 
Enable Inputs 74LVT244WMX 74LVT244SJX 74LVT244MTCX 

10-17 Inputs See NS Package M20B M20D MTC20 
Oo-D7 Outputs Number 
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Absolute Maximum Ratings (Note) Recommended Operating 
If Military/Aerospace specified devices are required, Conditions 
please contact the National Semiconductor Sales Supply Voltage 
Office/Distributors for availability and specifications. Operating 2.7Vt03.6V 
Supply Voltage {Vee> -0.5Vto +7.0V 

Input Voltage (VI) OVt05.5V 
DC Input Voltage (VI) -0.5Vto +7.0V Output Voltage (Vo) 
Output Voltage (VO) Output in Active State OV to Vee 

Outputs Tri-stated -0.5Vto +7.0V Output in "OFF" State OVt05.5V 
Outputs Active -0.5V to Vee Minimum Input Edge Rate (at! a V) 

DC Output Current (10) VIN = 0.8V-2.0V, Vee = 3.OV 10 ns/V 
Output in LOW State 128mA 

Free Air Operating Temperature (T A) -40·C to + 85·C 
Output in HIGH State, Vo > Vee 64mA 

DC Input Diode Current (11K) VI < 0 -50mA 

DC Output Diode Current (10K> Vo < 0 -50mA 

Storage Temperature Range (TSTG) -65·C to + 150·C 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran-
teed The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 

DC Electrical Characteristics 

Vee 
TA=-40"Cto+85"C 

Symbol Parameter 
(V) Typ Units Conditions 

Min 
(Note 1) 

Max 

VIK Input Clamp Diode Voltage 2.7 -1.2 V 11= -18mA 

VIH Input HIGH Voltage 2.7-3.6 2.0 
V 

Vo';; O.1Vor 

VIL Input LOW Voltage 2.7-3.6 0.8 Vo;;;: Vee - 0.1V 

VOH Output HIGH Voltage 2.7-3.6 Vee - 0.2 V 10H = -100/loA 

2.7 2.4 V 10H = -8mA 

3.0 2.0 V 10H = -32mA 

VOL Output LOW Voltage 2.7 0.2 V IOL = 100/loA 

2.7 0.5 V IOL = 24mA 

3.0 0.4 V IOL = 16mA 

3.0 0.5 V IOL = 32mA 

3.0 0.55 V 10L = 64mA 

II(HOLD) Bus-Held Input Minimum Drive 3.0 75 /loA VI = O.BV 

-75 /loA VI = 2.0V 

11(00) Bus-Held Input Over-Drive 3.0 500 /loA (Note 2) 
Current to Change State -500 /loA (Note 3) 

II I nput Current 00r3.6 10 /loA VI = 5.5V 

Control Pins 3.6 ±1 /loA VI = OVorVee 

Data Pins 3.6 -5 /loA VI = OV 

1 /loA VI = Vee 

IIH+ Control Pin Input Current 3.6 10 /loA Vee';; VI ,;; 5.5V 

10FF Input or Output Current 0 ±100 p.A OV,;; VlorVO';; 5.5V 

10ZL TRI-STATE Output Leakage Current 3.6 -5 /loA Vo= OV 
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DC Electrical Characteristics (Continued) 

Vee 
TA = -40"Cto +85"C 

Symbol Parameter 
(V) Typ Units Conditions 

Min 
(Note 1) 

Max 

IOZH TRI-STATE Output Leakage Current 3.6 5 ,..A Vo = Vee 

IOZH+ TRI-STATE Output Leakage Current 3.6 10 ,..A Vee :s; Vo :s; 5.5V 

ICCH Power Supply Current 
3.6 0.19 mA 

VI = GND or Vee. 
Outputs High 

ICCl Power Supply Current 
3.6 12 mA 

VI =,GNDorVcc:. 
Outputs Low 

leez Power Supply Current 
3.6 0.19 mA 

VI = GND or VCC. 
Outputs Disabled 

leeZH+ Power Supply Current 
3.6 0.19 mA 

VI'=; GNDorVee. Vcc:S; Vo:S; 5.5V. 
Outputs Disabled 

~Iee Increase in Power Supply Current 
3.6 0.2 mA 

'One Input at Vcc - 0.6V 
(Note 4) Other Inputs at Vcc or GND 

Note 1: All typical values are at Vee = 3.3V. TA = 25"C. 
Note 2: An external driver must source at least the specified current to switch from LOW to HIGH. 
Note 3: An external driver must sink at least the specHied current to switch from HIGH to LOW. 
Note 4: This is the increase in supply current for each input that is at the spectned voltage level rather than Vee or GND. 

Dynamic Switching Characteristics: See Section 2 for Test Methodology (Note 1) 

Symbol Parameter Vee TA = 25"C 
Units 

Conditions 
(V) Min Typ Max CL = 50 pF, RL = 500n 

VOLP Quiet Output Maximum Dynamic VOL 3.3 0.8 V (Note 2) 

VOlV Quiet Output Minimum Dynamic VOL 3.3 -0.8 V (Note 2) 

VIHD Minimum High Level Dynamic Input Voltage 3.3 V (Note 3) 

VILD Maximum Low Level Dynamic Input Voltage 3.3 V (Note 3) 

Nota 1: Characterized in SOIC package. Guaranteed parameter,'but nol tested. 
Note 2: Max number of outputs daflned as (n). n -1 data Inputs are driven OV to 3V. Output at LOW. 
Nota 3: Max numbar of data inputs (n) switching. n-1 inputs switching OV to 3V. Input-under-test switching: 3V to threshold (VILD). OV to threshold (VIHD)' 

AC Electrical Characteristics: See Section 2 for Test Methodology 

TA = -40"Cto +85"C 
CL = 50 pF, RL = 500n 

Symbol Parameter Vee = 3.3V ±0.3V Vee = 2.7V Units 

Min 
Typ 

Max Min Max 
(Note 1) 

tpLH Propagation Delay Data to Output 1.0 4.1 1.0 5.0 
tpHl 1.0 4.1 1.0 5.0 

ns 

tpZH Output Enable Time 1.0 5.2 1.0 6.3 

tPZl 1.0 5.2 1.0 6.3 
ns 

tpHZ Output Disable Time 1.8 5.1 1.8 5.6 
tpLZ 1.8 5.1 1.8 5.6 

ns 

tosHl Output to Output Skew 
1.0 ns 

toSlH (Note 2) 

Nole 1: All typical values are at Vee = 3.3V. TA = 25'C. 
Nota 2: Skew Is daflned 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 (tosHu or LOW to HIGH (IosLH)' Parameter guaranteed by design. 
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Capacitance (Note 1) 

Symbol Parameter Min Typ Max Units Conditions 

CIN Input Capacitance 4 pF Vee = OV, VI = OV or Vee 

COUT Output Capacitance 8 pF Vee = 3.0V, Vo = OVorVee 

Note 1: Capacitance is measured at frequency f ~ 1 MHz. per MIL·STD-BB38, Method 3012. 
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.~~!~2~~ 
ADVANCE INFORMATION 

74LVT245 
3.3V ABT Octal Bidirectional Transceiver 
with TRI-STATE® Inputs/Outputs 
General Description Features 
The LVT245 contains eight non-inverting bidirectional buff- • Input and output interface capability to systems at 5V 
ers with TRI-STATE outputs and is intended for bus-orient- Vee 
ed applications. Current sinking capability is 64 mA at both • Bus-Hold data inputs eliminate the need for extemal 
the A and B ports. The Transmit/Receive (T /R) input deter- pull-up resistors to hold unused inputs 
mines the direction of data flow through the bidirectional • Live insertion/extraction permitted 
transceiver. Transmit (active-HIGH) enables data from A • Power Up/Down high impedance provides glitch-free 
ports to B ports; Receive (active-LOW) enables data from B bus loading 
ports to A ports. The Output Enable input, when HIGH, dis- • Outputs source/sink -32 mAl +64 mA 
abies both A and B ports by placing them in a HIGH Z condi-

• Available in SOIC JEDEC, SOIC EIAJ and TSSOP 
tion. 

• Functionally compatible with the 74 series 245 
These transceivers are designed for low-voltage (3.3V) Vee 

• Latch-up performance exceeds 500 mA 
applications, but with the capability to provide a TTL inter-
face to a 5V environment. The L VT245 is fabricated with an 
advanced BiCMOS technology to achieve high speed oper-
ation similar to 5V ABT while maintaining a low power dissi-
pation. 

Ordering Code: See Section 11 

Logic Symbols Connection Diagram 

Pin Assignment 
IEEE/IEC for SOIC and TSSOP 

DE G3 

TIR 3 ENI (BA) T/R_' ~ ~Vcc 

I I I I I I I I 
3 EN2 (AB) "" 2 

L f!OE 

'" 3 
18 Bo 

""L VI <I o-Bo A2 
4 

,L:~ 17 a, 
-( 

Ao A,A2A3A4As~A7 I> 2V 5 t;;' 
OE A3 B2 

"'- r--a, A. 
6 15 B. 

- T/R 
A
2

_ r--e, As 
7 14 S .. 

Bo S,~B3B4B5Be~ A._ r--e. 8 1~hL-=~ 13 85 

I I I I I I I I A._ r++- B• 
"e 9 

12 a. ~ 
TLlF/12013-1 AS_ r++-Bs GND.!..O "~ 

"e- r++-a. 
~- r++-~ TLlF/12D13-3 

TLlF/I2013-2 

Truth Table 
Pin Names Description Inputs 

Outputs 
rn: Output Enable Input OE T/R 
TIR Transmit/Receive Input L L Bus B Data to Bus A 
Ao-A7 Side A Inputs or TRI-STATE Outputs L H Bus A Data to Bus B 
Bo-B7 Side B Inputs or TRI-STATE Outputs H X HIGH-Z State 

H ~ HIGH Voltage Level L ~ LOW Voltage Level X ~ Immaterial 

SOICJEDEC SOICEIAJ TSSOPJEDEC 

Order Number 74LVT245WM 74LVT245SJ 
74LVT245WMX 74LVT245SJX 74LVT245MTCX 

See NS Package Number M20B M20D MTC20 
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Absolute Maximum Ratings (Note) Recommended Operating 
If Military/Aerospace specified devices are required" Conditions 
please contact the National Semiconductor Sales 

Supply Voltage 
Office/Distributors for availability and specifications. Operating 2.7Vt03.6V 
Supply Voltage (Vecl -0.5Vto +7.0V 

Input Voltage (VI) OVt05.5V 
DC Input Voltage (VI) -0.5Vto +7.0V 

Output Voltage (Vo) 
Output Voltage (Vo) Output in Active State OVtoVee 

Outputs in TRI-STATE -0.5Vto +7.0V Output in "OFF" State OVto5.5V 
Outputs Active -0.5VtoVee Minimum Input Edge Rate (at! a V) 

DC Output Current (10) VIN = 0.BV-2.0V, Vee = 3.0V 10 nsN 
Output in LOW State 12BmA 

Free Air Operating Temperature (T A) -40'Cto +B5'C 
Output in HIGH State, Vo > Vee 64mA 

DC Input Diode Current (III() VI < 0 -50mA 

DC Output Diode Current (10K) Vo < 0 -50mA 

Storage Temperature (T STG) -65'C to + 150'C 

Note: The "Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be guaran-
teed. The device should not be operated at these limits. The 
parametric values defined in the "Electrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 

DC Electrical Characteristics 

Vee 
TA = -40'Cto +85'C 

Symbol Parameter Units Conditions 
(V) Min 

Typ 
Max 

(Note 1) 

VIK Input Clamp Diode Voltage 2.7 -1.2 V 11=-1BmA 

VIH Input HIGH Voltage 2.7-3.6 2.0 Vo s: O.Wor 
V Vo:<: Vee - O.W 

VIL Input LOW Voltage 2.7-3.6 O.B 

VOH Output HIGH Voltage 2.7-3.6 Vee - 0.2 V 10H = -100/LA 

2.7 2.4 V 10H = -BmA 

3.0 2.0 V 10H = -32mA 

VOL Output LOW Voltage 2.7 0.2 V 10L = 100 /LA 

2.7 0.5 V 10L = 24mA 

3.0 0.4 V IOL= 16mA 

3.0 0.5 V 10L = 32mA 

3.0 0.55 V 10L = 64mA 

II(HOLD) Bus-Held Input Minimum Drive 75 ,..A VI = O.BV 
3.0 

-75 ,..A VI = 2.0V 

11(00) Bus-Held Input Over-Drive 500 /LA (Note 2) 
Current to Change State 3.0 

-500 /LA (Note 3) 

II Input Current 00r3.6 10 /LA VI = 5.5V 

Control Pins 3.6 ±1 /LA VI = OVorVee 

Data Pins -5 /LA VI = OV 
3.6 

1 /LA VI = Vee 

IIH+ Control Pin Input Current 3.6 10 /LA Vee s: VI s: 5.5V 

IOFF Input or Output Current 0 ±100 /LA OV s: (VI or Va) s: 5.5V 
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DC Electrical Characteristics (Continued) 

Vee 
TA = -40"Cto + 85°C 

Symbol Parameter 
(V) Typ Units, Conditions 

Min 
(Note 1) 

Max 

IOZL TRI-STATE Output Leakage Current 3.6 -1 /LA Vo = OV 

IOZH TRI-STATE Output Leakage Current 3.6 1 /LA Vo = Vee 

IOZH+ TRI-STATE Output Leakage Current 3.6 10 /LA Vee :s: Vo :s: 5.5V 

ICCH Power Supply Current 
3.6 0.19 mA 

VI = GND or VCC. 
Outputs High 

ICCL Power Supply Current 
3.6 12 mA 

VI = GNDorVee. 
Outputs Low 

Iccz Power Supply Current 
3.6 0.19 mA 

VI = GNDorVee. 
Outputs Disabled 

ICCZH+ Power Supply Current 
3.6 0.19 mA 

VI = GND orVCC. Vee:S: Vo :s: 5.5V. 
Outputs Disabled 

alcc Increase in Power Supply Current 
3.6 0:2 ,mA 

One Input at VCC - 0.6V 
(Note 4) Other Inputs at VCC or GND 

Note 1: All typical values are at Vee = 3.3V, TA = 25"C. 

Note 2: An extemal driver must source at least the specified current to switch from LOW to HIGH. 
Nole 3: An extemal driver must sink at least the specified current to switch from HIGH to LOW. 
Nole 4: This Is the Increase in supply current for each input that Is at the specified voltage level rather than Vee or GND. 

Dynamic Switching Characteristics: See Section 2 for Test Methodology 

Symbol Parameter Vee TA = 25"C 
Units 

Conditions 
(V) Min Typ Max CL = 50 pF, RL = soon 

VOLP Quiet Output Maximum DynamiC VOL 3.3 0.8 V (Note 2) 

VOLV Quiet Output Minimum Dynamic VOL 3.3 -0.8 V (Note 2) 

VIHD Minimum High Level Dynamic Input Voltage 3.3 V (Note 3) 

VILD Maximum Low Level Dynamic Input Voltage 3.3 V (Note 3) 

Note 1: Characterized in SOIC package. Guaranteed parameter, but not tested. 
Nole 2: Max number of outputs defined as (n). n-l data inputs are driven OV to 3V. Output at LOW. 
Note 3: Max number of data inputs (n) switching. n-l inputs switching OV to av. Input-under-test switching: 3V to threshold (VILe), OV to threshold (VIHcl. 

AC Electrical Characteristics: See Section 2 for Test Methodology 

TA = -40°C to +8SoC 
CL = 50 pF, RL = soon 

Symbol Parameter 
Vee = 3.3V ±0.3V Vee = 2.7V 

Units 

Min 
Typ 

Max Min Max 
(Note 1) 

tpLH Propagation Delay Data to Output 1.0 4.0 1.0 4.7 
tpHL 1.0 4.0 1.0 4.6 

ns 

tPZH Output Enable Time 1.1 5.5 1.1 7.1 
tpZL 1.5 5.5 1.5 6.5 

ns 

tpHZ Output Disable Time 2.2 5.9 2.2 6.5 
tpLZ 2.0 4.8 2.0 4.8 

ns 

IoSHL ,Output to Output Skew 
1.0 ns 

IoSLH (Note 2) 

Nota 1: All typical values are at Vee = 3.3V, TA = 25"C. 

Note 2: 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 
spaciticaUon applies to any outputs switching in the same direction, either HiGH to LOW (IosHLl or LOW to HIGH (IosUi). Paremeter guaranteed by design. 
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Capacitance (Note 1) 

Symbol Parameter Min Typ Max Units Conditions 

CIN Input Capacitance 4 pF Vee = OV, VI = OV or Vee 

CliO I/O Capacitance 8 pF Vee = 3V, VIIO = OvorVee 

Nole 1: Capacitance is measured al frequency f = 1 MHz, per MIL·STD·8B3B, Method 3012. 
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~ ~National ~ Semiconductor 

ADVANCE INFORMATION 

74LVT373 
3.3V ABT Octal Transparent Latch 
with TRI-STATE® Outputs 

. General Description 
The LVT373 consists of eight latches with TRI-STATE out­
puts for bus organized system applications. The latches ap­
pear transparent to the data when Latch Enable (LE) is 
HIGH. When LE is low, the data satisfying the input timing 
requirements is latched. Data appears on the bus when the 
Output Enable (OE) is LOW. When OE is HIGH, the bus 
output is in the high impedance state. 

These octal latches are designed for low-voltage (3.3V) Vee 
applications, but with the capability to provide a TTL inter­
face to a 5V environment. The LVT373 is fabricated with an 
advanced BiCMOS technology to achieve high speed oper­
ation similar to 5V ABT while maintaining a low power dissi­
pation. 

Ordering Code: See Section 11 

Logic Symbols 

Features 
• Input and output interface capability to systems at 5V 

Vee 
• Bus-Hold data inputs eliminate the need for external 

pull-up resistors to hold unused inputs 

• Live insertion/ extraction permitted 
• Power Up/Down high impedance provides glitch-free 

bus loading 
• Outputs source/sink -32 mAl+64 mA 
• Available in SOIC JEDEC, SOIC EIAJ and TSSOP 
• Functionally compatible with he 74 series 373 
• Latch-up performance exceeds 500 mA 

Connection Diagram 

IEEE/IEC 
Pin Assignment for 
SOIC and TSSOP 

OE 
LE 

Do °0 

LE 
0, 0, 

O2 °2 

03 °3 

04 °4 

TLlF/12015-1 Os Os 

06 °6 

!7 0., 

TL/F/12015-2 

Pin Names Description 

00-07 Data Inputs 

LE Latch Enable Input 

OE Output Enable Input 

0 0-0 7 TRI-STATE Latch Outputs 

SOICJEDEC SOICEIAJ 

Order Number 74LVT373WM 74LVT373SJ 
74LVT373WMX 74LVT373SJX 

See NS Package Number M20B M20D 
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OE 
00 

DO 

0, 
0, 
O2 

O2 

03 

03 

GNO 10 

TSSOPJEDEC 

74LVT373MTCX 

MTC20 

20 Vee 

19 0., 

0., 
06 

Os 
Os 

Os 

°4 

12 04 

11 LE 

TLlF/I2015-3 



Functional Description 
The LVT373 contains eight D-type latches with TRI-STATE 
standard outputs. When the Latch Enable (LE) input is 
HIGH, data on the Dn inputs enters the latches. In this con­
dition the latches are transparent, i.e., a latch output will 
change state each time its D input changes. When LE is 
LOW, the latches store the information that was present on 
the D inputs a setup time preceding the HIGH-to-LOW tran­
sition of LE. The TRI-STATE standard outputs are con­
trolled by the Output Enable (OE) input. When OE is LOW, 
the standard outputs are in the 2-state mode. When ()E is 
HIGH, the standard outputs are in the high impedance mode 
but this does not interfere with entering new data into the 
latches. 

Logic Diagram 

Truth Table 
Inputs 

LE OE 

X H 
H L 
H L 
L L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
Z = High Impedance 
X = Immaterial 

Outputs 

On On 

X Z 
L L 
H H 
X 00 

00 = Previous 00 before HIGH to LOW transition of Latch Enable 

TLlF/12015-4 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 
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5 ~National 

~Semiconductor 
ADVANCE INFORMATION 

74LVT374 
3.3V ABT Octal D Flip-Flop with TRI-STATE® Outputs 

General Description Features 
The LVT374 is a high-speed, low-power octal D-type flip­
flop featuring separate D-type inputs for each flip-flop and 
TRI-STATE outputs for bus-oriented applications. A buff­
ered Clock (CP) and Output Enable (OE) are common to all 
flip-flops. 

• Input .and output interface capability to systems at 5V 
Vee 

• Bus-Hold data inputs eliminate the need for external 
pull-up resistors to hold unused inputs 

• Live insertion/extraction permitted 
These octal flip-flops are designed for low-voltage (3.3V) 
Vee applications, but with the capability to provide a TTL 
interface to a 5V environment. The LVT374 is fabricated 
with an advanced BiCMOS technology. to achieve high 
speed operation similar to 5V ABT while maintaining a low 
power dissipation. 

• Power Up/Down high impedance provides glitch-free' 
bus loading 

• Outputs source/sink -32 mAl+64 mA 
• Available in SOIC JEDEC, SOIC EIAJ and TSSOP 
• Functionally compatible with. the 74 series 374 
• Latch-up performance exceeds 500 mA 

Ordering Code: See Section 11 

Logic Symbols 

OE 

TL/F/12016-1 

Pin 
Names 

00-07 
CP 
DE 
00-0 7 

Order Number 

OE 
CP 

DO 

01 

O2 

~ 
0, 

OS 

Os 

'7 

See NS Package Number 

IEEE/IEC 

°0 

0, 

°2 

~ 
0, 

°5 

Os 

Or 
TL/FI12016-2 

Description 

Data Inputs 
Clock Pulse Input 

Connection Diagram 

OE 

00 
Do 
0, 

0, 

°2 
O2 

03 

°3 
GNO 

Pin Assignment for 
SOIC and TSSOP 

20 

19 

18 

17 

10 

Vee 

Or 
'7 
06 

06 

Os 

05 

0, 

0, 

CP 

TUF/12016-3 

TRI-STATE Output Enable Input 
TRI-STATE Outputs 

SOICJEDEC SOICEIAJ TSSOPJEDEC 

74LVT374WM 74LVT374SJ 
74LVT374WMX 74LVT374SJX 74LVT374MTCX 

M20B M20D MTC20 
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Functional Description 
The LVT374 consists of eight edge-triggered flip-flops with 
individual Ootype inputs and TRI-STATE true outputs. The 
buffered clock and buffered Output Enable are common to 
all flip-flops. The eight flip-flops will store the state of their 
individual 0 inputs that meet the setup and hold time re­
quirements on the LOW-to-HIGH Clock (CPI transition. With 
the Output Enable (OEI LOW, the contents of the eight flip­
flops are available at the outputs. When the OE is HIGH, the 
outputs go to the high impedance state. Operation of the 
OE input does not affect the state of the flip-flops. 

Logic Diagram 

Truth Table 
Inputs 

On CP 

H ../" 
L ../" 
X L 
X X 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z = High Impedance 
-" = LOW·to·HIGH Transition 

OE 

L 

L 
L 
H 

0 0 = Previous 0 0 before HIGH to LOW of CP 

Outputs 

On 

H 

L 
0 0 

Z 

TL/F/12016-4 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 
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~National 
~ semiconductor 

ADVANCE INFORMATION 

74LVT646 
3.3V ABT Octal Transceiver IRegister 
with TRI-STATE® Outputs 
General Description 
The L VT646 consist of registered bus transceiver circuits, 
with outputs, D-type flip-flops, and control circuitry providing 
multiplexed transmission of data directly from the input bus 
or from the internal storage registers. Data on the A or B 
bus will be loaded into the respective registers on the LOW­
to-HIGH transition of the appropriate clock pin (CPAB or 
CPBA). The four fundamental handling functions available 
are illustrated in Figures 1-4. 
The bus transceivers are designed for low-voltage (3.3V) 
Vee applications, but with the capability to provide a TTL 
interface to a 5V environment. The L VT646 is fabricated 
with an advanced BiCMOS technology to' achieve high 
speed operation similar to 5V ABT while maintaining a low 
power dissipation. 

Ordering Code: See Section 11 

Logic Symbols 

Features. 
• Input and output interface capability to systems at 5V 

Vee 
• Bus-Hold data inputs eliminate the need for external 

pull-up resistors to hold unused input 

• Live insertionl extraction permitted 
• Power Up/Down high impedance provides glitch-free 

bus loading 
• Outputs source/sink -32 mAl+64 mA 
• Available in SOIC JEDEC, and TSSOP 
• Functionally compatible with the 74 series 646 
• Latch-up performance exceeds 500 mA 

Connection Diagram 

IEEE/IEC 
Pin Assignment 

for SOIC and TSSOP 

DlR 

CPBA 

SSA 

CPAB 
SAS 

.. I1u 

.. ~ ., Bz 

A, ., 
A, B, 

TL/F/12017-1 

'5 lis 

.. .. 
" a, 

TLiF/12017-2 

Pin Names Description 

Ao-A7 Data Register A Inputs 
Data Register A Outputs 

Bo-B7 Data Register B Inputs 
Data Register B Outputs Order Number 

CPAB,CPBA Clock Pulse Inputs 
SAB,SBA Transmit/Receive Inputs 
(3" Output Enable Input 
DIR Direction Control Input 

SeeNS 
Package Number 
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CPAB 1 

SAB 2 

01. 3 

Ao 4 

A, 5 

A2 

A3 

" 8 

As 9 

As 10 .., 11 

GNO 12 

SOICJEDEC 

74LVT646WM 
74LVT646WMX 

M24B 

24 Vee 
23 CPBA 

22 SBA 

21 G 
20 Do 
19 e, 
18 e, 
17 II, 
16 B, 

15 Bs 
14 Ils 
13 a, 

TL/F/12017-3 

TSSOPJEDEC 

74LVT646MTCX 

MTC24 



Real Time Transfer Real Time Transfer Storage from Transfer from 
A·Bus to B·Bus B·Bus to A·Bus Bus to Register Register to Bus 

1 • 1 
A-Bus A-Bus A-Bus A-Bus 

:Glr~ !=:JI IE( M 
1 • ---I 

~ ~oRB 
• ~ 1 

a-Bus a-Bus 
B-Bus B-Bus 

TUFI12017-4 TUF/12017-5 
TLlF/12017-6 TLlF/12017-7 

FIGURE 1 FIGURE 2 FIGURE 3 FIGURE 4 

Truth Table (Note) 

Inputs Data 110 Function 
G DIR CPAB CPBA SAB SBA Ao-A7 Bo-B7 

H X HorL HorL X X Isolation 
H X -" X X X Input Input Clock An Data into A Register 
H X X -" X X Clock Bn Data into B Register 

L H X X L X An to Bn-Real Time (Transparent Mode) 
L H -" X L X Input Output 

Clock An Data into A Register 
L H HorL X H X A Register to Bn (Stored Mode) 
L H -" X H X Clock An Data into A Register and Output to Bn 

L L X X X L Bn to An-Real Time (Transparent Mode) 
L L X -" X L Output Input 

Clock Bn Data into B Register 
L L X HorL X H B Register to An (Stored Mode) 
L L X -" X H Clock Bn Data into B Register and Output to An 

Note: The data output functions may be enabled or disabled by various signals at the G" and DIR inputs. Data input functions are always enabled; I.e., data at the 
bus pins will be stored on every LOW·Io-HIGH transition of the appropriate clock Inputs. 
H = HIGH Voltage Level L = LOW Voltage Level X = Immaterial ...r = LOW·ta-HIGH Transition 

Logic Diagram 

DIR-..J.......:=t....J~r---------------, 

CP8A-------+----=---~-_I ;>O------t-, 
S8A----:-----+----I 

CPAB 

SA8--~--_t-+-_f.>Gtot> 

---------------- - - ----------------1 or a CHANNELS 

"., So·, 

TO 7 orHER CHANNELS TL/F/12017-B 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 
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~ r-------------------------------------------------------------------------------~ 
Ln 

S ~National ~ Semiconductor 
ADVANCE INFORMATION 

74LVT652 
3.3V ABT Octal Transceiver/Register 
with TRI-STATE® Outputs 

General Description 
The LVT652 consists of bus transceiver circuits with D-type 
flip-flops, and control circuitry arranged for multiplexed 
transmission of data directly from the input bus or from the 
internal registers. Data on the A or B bus will be clocked into 
the registers as the appropriate clock pin goes to HIGH log­
ic level. Output Enable pins (OEAB, OEBA) are provided to 
control the transceiver function. 

These bus/ octal buffers and line drivers is/are designed for 
low-voltage (3.3V) Vee applications, but with the capability 
to provide a TTL interface to a 5V environment. The LVT652 
is fabricated with an advanced BiCMOS technology to 
achieve high speed operation similar to 5V ABT while main­
taining a low power dissipation. 

Ordering Code: See Section 11 

Logic Symbols 

Features 
• Input and output interface capability to systems at 5V 

Vee 
• Bus-Hold data inputs eliminate the need for external 

pull-up resistors to hold unused inputs 
• Live insertion/extraction permitted 
• Power Up/Down high impedance provides glitch-free 

bus loading 
• Outputs source/sink -32 mAl+64 mA 
• Available in SOIC JEDEC and TSSOP 
• Functionally compatible with the 74 series 652 
• Latch-up performance exceeds 500 mA 

Connection Diagram 

IEEE/IEC 
Pin Assignment 

for SOIC and TSSOP 

AD 

CPAB 
SAB 
CPBA 

OEAB 

OEBA 

TL/F/1201B-B 

OEBA 
DEAB 
CPBA 

SBA 
CPAB 

SAB 

.~ 

So 

Bl 

CPAB 24 Vee 
SAB 23 CPBA 

DEAB 22 SBA 

Ao 21 OEBA 
.., 20 So 
A2 19 e, 
A3 lB B2 

A. 17 B3 

A2 ....... --=.:::J------[:::::~ ... AS 9 16 B. 
82 

'" 10 15 85 

Pin Names 

Ao-A7 

Bo-B7 

CPAB,CPBA 
SAB,SBA 
OEAB,OEBA 

A3 
A ........ ....::::::I------[::::::::~~ 

As 
~~~r--------C~~ 
A7 ....... --=.:::J------[:::::~ ... 

B3 

B, 

Bs 

B6 

~ 

TLiF/1201B-7 

Description 

Data .Register A Inputs/ 
TRI-STATE Outputs 
Data Register B Inputs/ 

Order Number TRI-STATE Outputs 
Clock Pulse Inputs 
Select Inputs See NS Package 
Output Enable Inputs Number 

10-20 

~ 11 14 lis 
GHO 12 13 ~ 

TL/F/12D1B-l 

SOICJEDEC TSSOPJEDEC 

74LVT652WM 
74L VT652WMX 74LVT652MTCX 

M24B MTC24 



Logic Diagram 

OEBA----Oi 

OEAB----I 

CPBA------------r-------------------~ 

SBA ------------r---i 

CPAB 

SAB ----"---+--H 

AO-7 ..... -++. t-IH...,.I--. BO-7 

. 
TO 7 OTHER CHANNELS 

TLlF/1201B-2 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 

Functional Description 
In the transceiver mode, data present at the HIGH imped­
ance port may be stored in either the A or B register or both. 

The select (SAB, SBA) controls can multiplex stored and 
real-time. 

The examples in Figure 1 demonstrate the four fundamental 
bus-management functions that can be performed with the 
LVT652. 

Data on the A or B data bus, or both can be stored in the 
internal 0 flip-flop by LOW to HIGH transitions at the appro-

Real-Time Transfer 
BusBtoBusA 

TLlF/1201B-3 

OEAB OEBA CPA8 CPBA SAS SSA 

Real-Time Transfer 
BusA to Bus B 

TLlF/1201B-4 

OEAB OEEJA CPAB CPBA SAB SSA 

priate Clock Inputs (CPAB, CPBA) regardless of the Select 
or Output Enable Inputs. When SAB and SBA are in the real 
time transfer mode, it is also possible to store data without 
using the internal 0 flip-flops by simultaneously enabling 
OEAB and OEBA. In this configuration each Output reinforc­
es its Input. Thus when all other data sources to the two 
sets of bus lines are in a HIGH impedance state, each set of 
bus lines will remain at its last state. 

Storage 

.......... -.... -_ ...... 
'-::~' =:::::' I.' : 
r " III I 

III I 
III I .1. I 
.-. I .1. I , 

TL/F/1201B-5 

OEAB 'OEBA CPAB CPBA SAB SSA 

x .r 

Transfer Storage 
Datat AorB 

TL/F/1201B-B 

OEAD 'CEa: CPAB CPBA SAS SSA 

HorL HorL H 

FIGURE 1 
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Truth Table (Note) 

Inputs Inputs/Outputs 
Operating Mode 

OEAB OEBA CPAB CPBA SAB SBA AothruA7 Bothru B7 

L H HorL HorL X X 
Input Input 

Isolation 

L H ..r ..r X X Store A and 8 Data 

X H ..r HorL X X Input Not Specified Store A, Hold 8 

H H ..r ..r X X Input Output Store A in 80th Registers 

L X H orL ..r X X Not Specified Input Hold A, Store 8 

L L ..r ..r X X Output Input Store 8 in 80th Registers 

L L X X X L 
Output Input 

Real-Time 8 Data to A 8us 

L L X H orL X H Store 8 Data to A 8us 

H H X X L X 
Input Output 

Real-Time A Data to 8 Bus 

H H H orL X H X Stored A Data to 8 Bus 

H L HorL HorL H H Output Output 
Stored A Data to 8 Bus and 
Stored 8 Data to A 8us 

H = HIGH Voltage Level L = LOW Voltage Level X = Immaterial ./' = LOW to HIGH Clock Transition 

Note: The data output functions may be enabled or disabled by various signals at OEAB or OEBA inpUts: Data input functions are always enabled, I.e., data at the 
bus pins will be stored on every LOW to HIGH transition on the clock inputs. 

"" 

10-22 



~National 
~ Semiconductor 

ADVANCE INFORMATION 

74LVT16240 
3.3V ABT 16-Bit ~nverting Buffer/line Driver 
with TRI-STATE® Outputs 

General Description 
The LVT16240 contains sixteen inverting buffers with TRI­
STATE outputs designed to be employed as a memory and 
address driver, clock driver, or bus-oriented transmitter/­
receiver. The device is nibble controlled. 

Individual TRI-STATE control inputs can be shorted togeth­
er for 8-bit or 16-bit operation. 

These buffers and line drivers are designed for low-voltage 
(3.3V) Vee applications, but with the capability to provide a 
TTL interface to a 5V environment. The LVT16240 is fabri­
cated with an advanced BiCMOS technology to achieve 
high speed operation similar to 5V ABT while maintaining a 
low power disSipation. 

Ordering Code: See Section 11 

Logic Symbol 

~ ~ 

00 <1 02 03 0. 05 0, 0., 0, Og °'0°" <12 0'3 <1. 0'5 

Pin 
Names 

OEn 
10-1,5 
00-0 ,5 

TUF/'202S-, 

Description 

Output Enable Inputs (Active Low) 
Inputs 
TRI-STATE Outputs 

SSOP TSSOP JEDEC 

Order Number 74LVT16240MEA 74LVT16240MTD 
74LVT16240MEAX 74L VT16240MTDX 

See NS Package 
Number 

MS48A MTD48 

features 
• Input and output interface capability to systems at 5V 

Vee 
• Bus-Hold data inputs eliminate the need for external 

pull-up resistors to hold unused inputs 
II Live insertion/extraction permitted 
II Power Up/Down high impedance provides glitch-free 

bus loading 
r:I Outputs source/sink -32 mA/+64 rnA 
III Available in SSOP and TSSOP 
III Functionally compatible with the 74 series 16240 
[] LatCh-Up performance exceeds 500 rnA 

Connection Diagram 

liE, 
°0 
0, 

GND 

°2 
°3 

vee 

°4 
°5 

GND 

°6 
0., 
Os 

°9 
GND 

°10 
0" 
Vee 

°12 
°'3 
GND 

°14 
°15 
DE4 

Pin Assignment for 
SSOP and TSSOP 

48 

47 

46 

45 

5 44 

43 

7 42 

41 

40 

,0 39 

II 38 

12 37 

13 36 

14 35 

15 34 

16 33 

17 

18 

19 

20 

21 

22 

23 26 

24 25 

DE2 
'0 

I, 
GND 

'2 
13 
Vee 

'4 
'5 
GND 

'6 
'7 
Is 

19 
GND 

"0 
'11 
Vee 

',2 

',3 
GND 

',4 
',5 
Or3 

TLlF/'202S-2 
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. Functional Description 
The L VT16240 contains sixteen inverting buffers with 
TRI-STATE standard outputs. The device is nibble (4 bits) 
controlled with each nibble functioning identically, but inde­
pendent of the other. The control pins may be shorted to­
gether to obtain full 16-bit operation. The TRI-STATE out-

puts are controlled by an Output Enable (DEn) input for 
each nibble. When OEn is LOW, the outputs are in 2-state 
mode. When DEn is HIGH, the outputs are in the high im­
pedance mode, but this does not interfere with entering new 
data into the inputs. 

Logic Diagram 

--------- .. 
I I 
I I 
I 10- 3 18- 11 I 

I I 
I I 
I 14- 7 112- 15 I 
I I 
I One of Eight I ._----------------------_. TL/F/1202S-3 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 

Truth Tables 
Inputs Outputs Inputs Outputs 

0E1 lo-Ia 00-0 3 OE2 14-17 04-0 7 

L L H L L H 
L H L L H L 
H X Z H X Z 

Inputs Outputs Inputs Outputs 

OEa 18-111 08-0 11 OE4 112-115 012-0 15 

L L H L L H 
L H L L H L 
H X Z H X Z 

H = High Voltage Level L = Low Voltage Level x = Immaterial Z = High Impedance 
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ADVANCE INFORMATION ~National 
~ Semiconductor 

74LVT16244 
3.3V ABT 16-Bit Buffer/Line Driver 
with TRI-STATE® Outputs 

General Description 
The L VT16244 contains sixteen non-inverting buffers with 
TRI-STATE outputs designed to be employed as a memory 
and address driver, clock driver, or bus oriented transmitter / 
receiver. The device is nibble controlled. Individual TRI­
STATE control inputs can be shorted together for 8-bit or 
16-bit operation. 

These bus buffers and line drivers are designed for low-volt­
age (3.3V) Vee applications, but with the capability to pro­
vide a TTL interface to a 5V environment. The LVT16244 is 
fabricated with an advanced BiCMOS technology to achieve 
high speed operation similar to 5V ABT while maintaining a 
low power dissipation. 

Ordering Code: See Section 11 

Logic Symbol 

TLlF/12019-1 

Pin Names Description 

OEn Output Enable Inputs (Active Low) 

10-115 Inputs 

00-0 15 Outputs 

SSOP TSSOP JEDEC 

Order Number 7 4L VT16244MEA 74L VT16244MTD 
74LVT16244MEAX 74LVT16244MTDX 

See NS Package 
Number 

MS48A MTD48 

Features 
• Input and output interface capability to systems at 5V 

Vee 
• Bus-Hold data inputs eliminate the need for external 

pull-up resistors to hold unused inputs 
• Live insertion/extraction permitted 
• Power Up/Down high impedance provides glitch-free 

bus loading 
• Outputs source/sink -32 mAl+64 mA 
• Available in SSOP and TSSOP 
• Functionally compatible with the 74 series 16244 
• Latch-up performance exceeds 500 mA 

Connection Diagram 

Pin Assignment for 
SSOP and TSSOP 

OE, 0E2 

°0 '0 

°1 
" 

GND GND 

°2 '2 

°3 '3 
Vee Vee 

°4 '4 
°5 '5 

GND GND 

°6 '6 
0., '7 
Os Is 

°9 '9 
GND GND 

0,0 
',0 

0" ',1 
Vee 18 Vee 

0,2 19 '12 
°13 20 

',3 
GND 21 GND 

0,4 22 ',4 
0,5 23 26 ',5 
0E4 24 25 0E3 

TUF/12019-2 

10-25 

lEI 



• r-----------------------------------------------------------------------------~ • N 
CD .... 
S 

. Functional Description 
The L VT16244 contains sixteen non-inverting buffers with 
TRI-STATE outputs. The device is nibble (4 bits) controlled 
with each nibble functioning identically. but independent of 
the other. The control pins can be shorted together to ob­
tain full 16-bit operation. 

Truth Tables 
Inputs Outputs 

OE1 10-13 0 0-0 3 

L L L 
L H H 
H X Z 

Inputs Outputs 

OE3 la- l11 0 8-0 11 

L L L 
L H H 
H X Z 

H = High Voltage Level L = Low Voltage Level 

Logic Diagram 

Inputs Outputs 

OE2 14-17 0 4-0 7 

L L L 
L H H 
H X Z 

Inputs Outputs 

OE4 112-115 0 12-0 15 

L L L 
L H H 
H X Z 

x = Immaterial Z = High Impedance 

TL/F/12019-3 
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~ Natiotil1@)~ 
~ semiconductor 

74LVT16245 
3.3V ABT 16 .. !Suft l'rralJrilscc®u'U'®rr 
with TRI .. Sl'Al'[E® (Q)~~~~~$ 

General Description 
The L VT16245 contains sixteen non-inverting bidirectional 
buffers with,TRI-STATE outputs and is intended for bus ori­
ented applications. The device is byte controlled. Each byte 
has separate control inputs which can be shorted together 
for full 16-bit operation. The T /A inputs determine the direc­
tion of data flow through the device. The OE inputs disable 
both the A and B ports by placing them in a high impedance 
state. 

This non-inverting transceiver is designed for low-voltage 
(3.3V) Vee applications, but with the capability to provide a 
TIL interface to a 5V environment. The LVT16245 is fabri­
cated with an advanced BiCMOS technology to achieve 
high speed operation similar to 5V ABT while maintaining a 
low power dissipation. 

Ordering Code: See Section 11 

Logic Symbol 

TL/F/12020-1 

Pin Names Description 

OEn Output Enable Input (Active Low) 

T/An Transmit/Receive Input 

Ao-A15 Side A Inputs/TRI-STATE Outputs 

80-B15 Side B Inputs/TRI-STATE Outputs 

SSOP TSSOPJEDEC 

Order Number 74LVT16245MEA 7 4L VT16245MTD 
74LVT16245MEAX 74L VT16245MTDX 

See NS Package 
MS48A MTD48 

Number 

ADVANCE INFORMATION 

features 
D Input and output interface capability to systems at 5V 

Vee 
D Bus-Hold data inputs eliminate the need for external 

pull-up resistors to hold unused inputs 
D Live insertion/ extraction permitted 
D Power Up/Down high impedance provides glitch-free 

bus loading 
D Outputs source/sink -32 mAl + 64 mA 
D Available in SSOP and TSSOP 
D Functionally compatible with the 74 series 16245 
D Latch-up performance exceeds 500 mA 

Connection Diagram 
Pin Assignment for 
SSOP and TSSOP 

T/RI 48 Or, 
80 47 Ao 
81 46 A, 

GND 45 GND 

8z 44 Az 

83 43 A3 

Vee 42 Vee 

8. 41 A4 

85 40 A5 

GND 10 39 GND 

Be 11 38 A6 

~ 12 37 A7 

8a 13 36 Aa 

Bg 14 35 A9 

GND 15 34 GNO 

810 16 33 11,0 

811 17 32 All 

Vee 18 31 Vee 
81Z 19 30 A,z 
813 20 29 11,3 

GND 21 28 GND 

S,4 22 27 11,4 

815 23 26 11,5 

T/Rz 24 25 DEz 

TLlF/12020-2 
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Functional Description 
The L VT16245 contains sixteen non-inverting bidirectional 
buffers with TRI-STATE outputs. The device is byte con­
trolled with each byte functioning identically 0 but indepen­
dent of the other. The control pins can be shorted together 
to obtain full 16-bit operation. 

Truth Tables 
Inputs 

Outputs 
OEl T/Rl 

L L Bus Bo-B7 Data to Bus Ao-A7 
L H Bus Ao-A7 Data to Bus Bo-B7 
H X HIGH-Z State on Ao-A7o Bo-B7 

H = High Voltage Level L = Low Voltage Level 

Logic Diagrams 

I 
I 
I "0-7 
I 
I 
I 
I 
I 
11 OF 8 

.>-.... 80-7 

• 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~---------------~ TUF/12020-3 

Inputs 
Outputs 

OE2 T/R2 

L L Bus Bs-B15 Data to Bus As-A15 
L H Bus As-A15 Data to Bus Bs-B15 
H X HIGH-Z State on As-A15o Bs-B15 

x = Immaterial Z = High Impedance 

r------------------. 
1 OF 8 

8S- IS 

AS-IS-"---I 

.. 

TUF/12020-4 

Please note that these diagrams are provided only for the understanding of logiC operations and should not be used to estimate propagation delays. 
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~ Semiconductor 

ADVANCE INFORMATION 

74LVT16373 
3.3V ABT 16-Bit Transparent Latch 
with TRI-STATE® Outputs 
General Description 
The L VT16373 contains sixteen non-inverting latches with 
TRI-STATE outputs and is intended for bus oriented appli­
cations. The device is byte controlled. The flip-flops appear 
transparent to the data when the Latch Enable (LE) is HIGH. 
When LE is low. the data that meets the setup time is 
latched. Data appears on the bus when the Output Enable 
(OE) is LOW. When OE is HIGH. the outputs are in high Z 
state. 

These latches are designed for low-voltage (3.3V) Vee ap­
plications. but with the capability to provide a TTL interface 
to a 5V environment. The LVT16373 is fabricated with an 
advanced BiCMOS technology to achieve high speed oper­
ation similar to 5V ABT while maintaining a low power dissi­
pation. 

Ordering Code: See Section 11 

Logic Symbol 

I I I I I I I I I I I I I I I I 

--c or, 

- Lr, 

I I I I I I I I I I I I I I I I 

Pin Names 

OEn 
LEn 
10-115 

00-0 15 

Order Number 

See NS Package 
Number 

TL/F/12021-1 

Description 

Output Enable Input (Active Low) 
Latch Enable Input 
Inputs 
TRI-STATE Outputs 

SSOP TSSOPJEDEC 

74LVT16373MEA 74LVT16373MTD 
74L VT16373MEAX 74L VT16373MTDX 

MS48A MTD48 

Features 
• Input and output interface capability to systems at 5V 

Vee 
• Bus-Hold data inputs eliminate the need for external 

pull-up resistors to hold unused inputs 
• Live insertion/extraction permitted 
• Power Up/Down high impedance provides glitch-free 

bus loading 
• Outputs source/sink -32 mAl+64 mA 
• Available in SSOP and TSSOP 
• Functionally compatible with the 74 series 16373 
• Latch-Up performance exceeds 500 mA 

Connection Diagram 

Pin Assignment for 
SSOP and TSSOP 

~-1 
'-./ 

48 I-Lr, 

00- 2 47 1-10 

01- 3 46 rll 

GNO- 4 45 I-GND 

02- 5 44 rl2 

03- 6 43 1-13 

Vee - 7 42 I- Vee 
04 - 8 41 rl4 

05- 9 40 1-15 

GND- 10 39 r GND 

06- 11 38 1-16 

0.,- 12 37 1-17 

Da- 13 36 ria 

09- 14 35 1-19 

GND - 15 34 -GND 

010- 16 33 -110 

~1- 17 32 ,-111 

Vee - 18 31 :- Vee 

0,2 - 19 3D 1-112 

013 - 20 291- 113 

GND - 21 28 I-GND 

~4- 22 27 1-114 

~5- 23 261- 115 

OEz- 24 25 I- LE2 

TL/F/12021-2 
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Functional Description 
The LVT16373 contains sixteen D-type latches with 
TRI-STATE standard outputs. The device is byte controlled 
with each byte functioning identically, but independent of 
the other. Control pins can be shorted together to obtain full 
16-bit operation. The following description applies to each 
byte. When the Latch Enable (LEn) input is HIGH, data on 
the Dn enters the latches. In this condition the latches are 
transparent, i.e., a latch output will change states each time 
its D input changes. When LEn is LOW, the latches store 
information that was present on the D inputs a setup time 
preceding the HIGH-to-LOW transition of LEn. The 
TRI-STATE standard outputs are controlled by the Output 
Enable (DEn) input. When DEn is LOW, the standard out­
puts are in the 2-state mode. When DEn is HIGH, the stan­
dard outputs are in the high impedance mode but this does 
not interfere with entering new data into the latches. 

Logic Diagrams 

Truth Tables 
Inputs 

LE1 OE1 

X H 
H L 
H L 
L L 

Inputs 

LE2 0E2 

X H 
H L 
H L 
L L 

H = High Voltage Level 
L = Low Voltage Level 
X = Immaterial 
Z = High Impedance 

outputs 

10-17 00-07 

X Z 
L L 
H H 
X 0 0 

Outputs 

18-115 08-015 

X Z 
L L 
H H 
X 0 0 

O. = Previous output prior to HIGH to LOW transition of LE 

~ 
TLlF1t202t-3 

TLlFIt 2021-4 

Please note that these diagrams are provided only for the understanding of logic oparatlons and should not be used to estimate propagation delays. 
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ADVANCE INFORMATION 

74LVT16374 
3.3V ABT 16-Bit D Flip-Flop with TRI-STATE® Outputs 
General Description 
The LVT16374 contains sixteen non-inverting D flip-flops 
with TRI-STATE outputs and is intended for bus oriented 
applications. The device is byte controlled. A buffered clock 
(CP) and Output Enable (OE) are common to each byte and 
can be shorted together for full 16-bit operation. 

These flip-flops are designed for low-voltage (3.3V) Vee ap­
plications, but with the capability to provide a TTL interface 
to a 5V environment. The LVT16374 is fabricated with an 
advanced BiCMOS technology to achieve high speed oper­
ation similar to 5V ABT while maintaining a low power dissi­
pation. 

Ordering Code: See Section 11 

Logic Symbol 

Pin 
Description 

Names 

TUF/12022-1 

OEn TRI-STATE Output Enable Input (Active Low) 
CPn Clock Pulse Input 

10-115 Data Inputs 

00-0 15 TRI-STATE Outputs 

SSOP TSSOPJEDEC 

Order Number 74LVT16374MEA 74LVT16374MTD 
74LVT16374MEAX 74LVT16374MTDX 

See NS Package 
Number 

MS48A MTD48 

Features 
• Input and output interface capability to systems at 5V 

Vee 
• Bus-Hold data inputs eliminate the need for external 

pull-up resistors to hold unused inputs 
• Live insertion/ extraction permitted 
• Power Up/Down high impedance provides glitch-free 

bus loading 
• Outputs source/sink -32 mAl+64 rnA 
• Available in SSOP and TSSOP 
II Functionally compatible with the 74 series 16374 
• Latch-up performance exceeds 500 rnA 

Connection Diagram 

Pin Assignment for 
SSOP and TSSOP 
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• r-----------------------------------------------------------------------------~ 
~ 
CD .-

5 
Functional Description· 
The LVT16374 consists of sixteen edge-triggered flip-flops 
with individual D-type inputs and TRI-STATE true outputs. 
The device is byte controlled with each byte functioning 
identically, but independent of the other. The control pins 
can be shorted together to obtain full 16-bit operation. Each 
byte has a buffered clock and buffered Output Enable com­
mon to all flip-flops within that byte. The description which 
follows applies to each byte. Each flip-flop will store the 
state of their individual D inputs that meet the setup and 
hold time requirements on the LOW-to-HIGH Clock (CPn) 
transition. With the Output Enable (OEn) LOW, the contents 
of the flip-flops are available at the outputs. When OEn is 
HIGH, the outputs go'to the high impedance 'state. Opera­
tion of the OEn input does not affect the state of the flip­
flops. 

Truth Tables· 
Inputs 

CPl OEI 

../ L 

../ L 
L L 
X H 

Inputs 

CP2 OE2 

../ L 

../ L 
L L 
X H 

H = High Voltage Level 
L = Low Voltage Level 
X = Immaterial 
Z = High Impedance 

10-17 

H 
L 
X 
X 

18-115 

H 
L 
X 
X 

0 0 = Previous 0 0 before HIGH to LOW of CP 

Logic Diagrams 

Byte 1 (0:7) 

13 

Byte 2 (8:15) 

," : 

Please note Ihallhese diagrams are proVided for the understanding of 

logic operaiton and should not be used to estimate propagation delays. 
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Outputs 

0 0-0 7 

H 
L 

0 0 

Z 

Outputs 

0 8-0 15 

H 
L 

0 0 

Z 

TLlF/12022-3 

TL/F112022-4 



~National 
~ semiconductor 

ADVANCE INFORMATION 

74LVT16646 
3.3V ABT 16-Bit Transceiver/Register 
with TRI-STATE® Outputs 
General Description 
The L VT16646 contains sixteen non-inverting bidirectional 
registered bus transceivers providing multiplexed transmis­
sion of data directly from the input bus or from the internal 
storage registers. Each byte has separate control inputs 
which can be shorted together for full 16-bit operation. The 
DIR inputs determine the direction of data flow through the 
device. The CPAB and CPBA inpuls load data into the regis­
ters on the LOW-to-HIGH transition. 

These transceivers are designed for low-voltage (3.3V) Vee 
applications, but with the capability to provide a TTL inter­
face to a 5V environment. The L VT16646 is fabricated with 
an advanced BiCMOS technology to achieve high speed 
operation similar to 5V ABT while maintaining a low power 
dissipation. 

Ordering Code: See Section 11 

Logic Symbol 

CPAe, 

SAil, 

DIR, 

CPBA, 

SBA. 

G2 

CPAB:z 

SAB2 

DIR2 

CPBA2 

SB~ 

TUF/12D23-1 

SSOP TSSOP JEDEC 

Order Number 74LVT16646MEA 74LVT16646MTD 
74LVT16646MEAX 74LVT16646MTDX 

See NS Package 
Number 

MS56A MTD56 

Features 
• Input and output interface capability to systems at 5V 

Vee 
• Bus-Hold data inputs eliminate the need for external 

pull-up resistors to hold unused inputs 
• Live insertion/extraction permitted 
• Power Up/Down high impedance provides glitch-free 

bus loading 
• Outputs source/sink -32 mAl +64 mA 
• Available in SSOP and TSSOP 
• Functionally compatible with the 74 series 16646 
• Latch-up performance exceeds 500 mA 

Connection Diagram 
Pin Assignment for 
SSOP and TSSOP 

DlRI 56 G. 
ePAs, 55 CPB., 

SAS, 54 SB., 

GND 4 53 GND 

Aa 5 52 Bo ., 5. S, 

Vee 50 Vee 

A2 8 49 B2 

A, 9 4B B, 

A. .0 47 B4 

GND II 46 GND 

As .2 45 B5 .. 13 44 B, 

A7 14 43 II, 
As .5 42 Bs 

Ag .6 4. Bg 

"0 .7 40 s'o 
GND .B 39 GND .,. .9 38 s, • 

A. 2 20 37 S,2 

." 2 • 36 0" 
Vee 22 35 Vee .,. 23 34 s, • 

"5 2. 33 0,5 

GND 25 32 GND 

SABZ 2. 31 SBAZ 

CPAB2 27 30 CPBAz 
OIRz 28 29 G2 

TL/F/12023-2 

Preliminary Data: National Semiconductor reserves the right to make changes at any time without notlce_ 
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Real Time Transfer Real Time Transfer Storage from Transfer from 
A·Bus to B-Bus B·Bus to A·Bus Bus to Register Register to Bus 

• • • • • • • • A-Bus 

~ @ :g] l@[ ~ 
• • 

~ 
• 

~ ~ 
B-Bus B-Bus • • • • • • • • • • • TUF/12023-3 TLlF/12023-4 TUF/12023-5 TUF/12023-6 

FIGURE 1 FIGURE 2 FIGURE 3 FIGURE 4 

Truth Table (Note) 

Inputs Oatai/O 
Output Operation Mode 

G1 OlR1 CPAB1 CPBA1 SAB1 SBA1 AO-7 BO-7 

H X HorL HorL X X Isolation 
H X ~ X X X Input Input Clock An Data into A Register 
H X X ~ X X Clock Bn Data Into B Register 

L H X X L X An to Bn-Real Time (Transparent Mode) 
L H ~ X L X 

Input Output 
Clock An Data to A Register 

L H HorL X H X A Register to Bn (Stored Mode) 
L H ~ X H X Clock An Data into A Register and Output to Bn 

L L X X X L Bn to An-Real TIme (Transparent Mode) 
L L X ~ X L 

Output Input 
Clock Bn Data into B Register 

L L X HorL X H B Register to An (Stored Mode) 
L L X ~ X H Clock Bn into B Register and Output to An 

Note: The data output functions may be enabled or disabled by various Signals at the G and DIA inputs. Data Input functions are always enabled; i.e., data at the 
bus pins will be stored on every LOW-to-HIGH transition of the appropriate clock inputs. Also applies 10 data 110 (A and B: 8-15) and '" 2 control pins. 

H = HIGH Voltage Level X = Immaterial L = LOW Voltage Level ..r = LOW-to-HIGH Transition. 
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Logic Diagram 

DIR2 

.-I------(K 1----------I------cPaA, 

DO 

+-++-----1 Co 

98_ 15 

TO 7 OTHER CHANNELS 

G, 

0111, 

I----i------ saA, 

CPAB2 

I-t-il------ SAa, 

1 or 8 CHANNELS 

A8- 15 

DO 

Co t----l-t .. 

cpaA, -----+--------1 ~)_----+..., 
saA, -----+---1 

CPAB, 

SAB, -----++-1 

1 or 8 CHANNELS 

Do 
col--++-" 

80-7 

DO 

+-1-1------1 Co 

TO 7 OTHER CHANNELS 

TL/F/12023-7 

TLlF/12D23-B 

Please note that these diagrams are provided only for the understanding of logic operations and should not be used to estimate propagation delays. 
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; ~National 5 ~ semiconductor 
ADVANCE INFORMATION 

74LVT16652 
3.3V ABT 16-Bit Transceiver/Register 
with TRI-STATE® Outputs 
General Description Features 
The L VT16652 consists of sixteen bus transceiver circuits 
with D-type flip-flops, and control circuitry arranged for multi­
plexed transmission of data directly from the input bus or 
from the internal registers. Each byte has separate control 
inputs which can be shorted together for full 16-bit opera­
tion. Data on the A or B bus will be clocked into the registers 
as the appropriate clock pin goes to HIGH logic level. Out­
put Enable pins (OEAB, OEBA) are provided to control the 

• Input and output interface capability to systems at 5V 
Vee 

• Bus-Hold data inputs eliminate the need for external 
pull-up resistors to hold unused inputs 

. • Live insertion/ extraction permitted 
• Power Up/Down high impedance provides glitch-free 

bus loading 

transceiver function. . 
• Outputs source/sink -32 mAl+64 mA 
• Available in SSOP and TSSOP 

The transceivers are designed for low-voltage (3.3V) Vee 
applications, but with the capability to provide a TIL inter­
face to a 5V environment. The LVT16652 is fabricated with 
an advanced BiCMOS technology to achieve high speed 
operation similar to 5V ABT while maintaining a low power 
dissipation. 

• Functionally compatible with the 74 series 16652 
• Latch-up performance exceeds 500 mA 

Ordering Code: See Section 11 

Pin Names 

CPABn, CPBAn 
SABn,SBAn 
OEABn, OEBAn 

Description 

Data Register A Inputs/ 
TRI-STATE Outputs 
Data Register B Inputs/ 
TRI-STATE Outputs 
Clock Pulse Inputs 
Select Inputs 
Output Enable Inputs 

SSOPEIAJ TSSOPJEDEC 

Order Number 74L VT16652MEA 
74LVT16652MEAX 

74LVT16652MTD 
74LVT16652MTDX 

NSPackage 
Number 

MS56A MTD56 

10-36 

Connection Diagram 
Pin Assignment for 
SSOP and TSSOP 

OEAS, - 1 
\"J 

56 - OEBII, 

CPAS, - 2 55 - CPBII, 

SAS, - 3 5. - SBII, 

GND- 4 53 - GND 

"0- 5 52 -80 
11,-6 51 -s, 

Vee - 7 50 - Vee 

A2 - 8 49 -~ 

A3 - 9 48 -1l;J 

A,- 10 47 -8, 

GND- 11 46 - GND 

.10- lZ 45 -Bs 
A,;- 13 44 -Bs 
A7 - 14 43 ~~ 

A,;- 15 42 i- Bs 
Ag- 16 41 i-Bg 

11,0- 17 40 i- s'o 

GNO- 18 39 i- GNO 

All - 19 38 i- S,1 

A12 - 20 37 I- S,2 

11,3- 21 36 i- S,3 

Vee - 22 35 i- Vee 

11,.- 23 34 i- S" 
'lI,s- 24 33 i- s's 

GNO- 25 32 i- GND 

SAB2 - 26 31 I- S8Az 

ePA~- 27 30 I- CPBAz 

OEA~- 28 291-0E8A2 

TUF/12024-1 



Logic Diagrams 

OEBA, ----e)l 

OEAB,----I >+---------------, 
CPBA,------+-----------I 

SBA, ------+--1 
CPAB, 

SAil, ----t--H 

Ao-7 +-i~H-" t;H...,. ..... BO_7 

. 
TO 7 OTHER CHANNELS 

TUF/12024-2 

OEAB2 ----I >+---------------, 
CPBA2 ------.j-----------I ~.o--_+..., 

SBA2 ------+---1 
CPAB2 

SAB2 --~---f--H 

AS-IS ++1-++. 

TO 7 OTHER CHANNELS 
TUF/12024-3 

Please note that these diagrams are provided only for the understanding of logiC operations and should not be used to estimate propagation delays. 
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Functional Description 
In the transceiver mode, data present at the HIGH imped­
ance port may be stored in either the A or B register or both. 

The select (SABn, SBAn) controls can multiplex stored and 
real-time. 

The examples in Figure 1 demonstrate the four fundamental 
bus-management functions that can be performed with the 
LVT16652. 

Data on the A or B data bus, or both can be stored in the 
internal 0 flip-flop by LOW to HIGH transitions at the appro-

Real-Time Transfer 
BusBtoBusA 

Real· Time Transfer 
Bus A to BusB 

.·- •• 0'0-··-0 I J 0-··-0'0··--0 I III I I II I I 
I .. I I I III I 
I .. I I , .. I I 
I III I I III I 

i~~'~::~"~'::~'~~i ~~~'::~"~'::~'~~i 
I II. I I II. I 
I .1. I I II, I 
I .1. I I .1. I 

I '" I I .1. I 
I .'. I I '" I • ____ .1. ____ • • ___ ... 1 ... ___ • 

IIII III, IIII 1111 

IIIII I IIII . . 

priate Clock Inputs (CPABn, CPBAn) regardless of the Se­
lect or Output Enable Inputs. When SAB and SBA are in the 
real time transfer mode, it is also possible to store data 
without using the internal 0 flip-flops by simultaneously en­
abling OEABn and DEBAn. In this configuration each Output 
reinforces its Input. Thus when all other data sources to the 
two sets of bus lines are in a HIGH impedance state, each 
set of bus lines will remain at its last state. 

Storage 

'T:=::~;--·~·;' ;_.--; 
) , , , 

I III I 
I III I m 

: ::: : i 
I III I 
I ._. I 

: (K::==~~ : .. -.!,: .... !I L 
1111 IIII 

. III II 

Transfer Storage 
Datat AorB 

~UllLm ·r-rL JrV~ 
1111 IIII 

. II II , 
TUF/I2024-4 TLlF/I2024-5 TL/F/12024-6 TUF/I2024-7 

OEAB, ~, CPAB, CPBA, SAB, SBA, OEAB, tJEBA, CPAB, CPBA, SAB, SBA, OEAB, CEBA, CPAB, CPBA, SAB, SBA, OEAB, CEBA, CPABt CPBA, SAB, SBA, 

L L X X X L H H X X L X X H ...r x x x H L HorL Holl. H H 

L X X ~ X X 

L H ~ ~ X x 

FIGURE 1 

Truth Table (Note) 

Inputs Inputs/Outputs Operating Mode 

OEAB1 OEBA1 CPAB1 CPBA1 SAB1 SBA1 AothruA7 Bothru B7 

L H HorL HorL X X 
Input Input 

Isolation 

L H .../ .../ X X Store A and B Data 

X H .../ HorL X X Input Not Specified Store A, Hold B 

H H .../ .../ X X Input Output Store A in Both Registers 

L X HorL .../ X X Not Specified Input Hold A, Store B 

L L .../ .../ X X Output Input Store B in Both Registers 

L L X X X L 
Output Input 

Real-Time B Data to A Bus 

L L X HorL X H Store B Data to A Bus 

H H X X L X 
Input Output 

Real-Time A Data to B Bus 

H H HorL X H X 'Stored A Data to B Bus 

H L HorL H orL H H Output Output 
Stored A Data to B Bus and 
Stored B Data to A Bus 

H = HIGH Voltage Level L = LOW Voltage Level X = Immaterial ...r = LOW to HIGH Clock Transition 

Not.: The data output lunctlons may be enabled or disabled by various signals at OEAB or OEBA inputs. Data Inputlunctions are always enabled, i.e., data at the 
bus pins will be stored on every LOW to HIGH lransHion on the clock inputs. This also applies to data 1/0 (A and B: 8-15) and #2 control pins. 
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_National 
Semiconductor 

Package Offering 

Available and Planned Package Offering 
For most current packaging information, contact your National Semiconductor representative. 

Type 
Lead 

Count 
LVQ LVX LCX 

00 14 SOIC JEDEC & EIAJ SOIC JEDEC & EIAJ, SSOP I, TSSOP 

02 14 SOIC JEDEC & EIAJ SOIC JEDEC & EIAJ, SSOP I, TSSOP 

04 14 SOIC JEDEC & EIAJ SOIC JEDEC & EIAJ, SSOP I, TSSOP 

08 14 SOIC JEDEC & EIAJ SOIC JEDEC & EIAJ, SSOP I, TSSOP 

14 14 SOIC JEDEC & EIAJ SOIC JEDEC & EIAJ, SSOP I, TSSOP 

32 14 SOIC JEDEC & EIAJ SOIC JEDEC & EIAJ, SSOP I, TSSOP 

74 14 SOIC JEDEC & EIAJ SOIC JEDEC & EIAJ, SSOP I, TSSOP 

86 14 SOIC JEDEC & EIAJ SOIC JEDEC & EIAJ, SSOP I, TSSOP 

125 14 SOIC JEDEC & EIAJ SOIC JEDEC & EIAJ, SSOP I, TSSOP 

138 16 SOIC JEDEC & EIAJ SOIC JEDEC & EIAJ, SSOP I, TSSOP 

151 16 SOIC JEDEC & EIAJ 

157 16 SOIC JEDEC & EIAJ SOIC JEDEC & EIAJ, SSOP I, TSSOP 

174 16 SOIC JEDEC & EIAJ SOIC JEDEC & EIAJ, SSOP I, TSSOP 

240 20 SOIC JEDEC & EIAJ, asop SOIC JEDEC & EIAJ, SSOP I, TSSOP SOIC JEDEC & EIAJ, TSSOP 

241 20 SOIC JEDEC & EIAJ, asop 
244 20 SOIC JEDEC & EIAJ, asop SOIC JEDEC & EIAJ, SSOP I, TSSOP SOIC JEDEC & EIAJ, TSSOP 

245 20 SOIC JEDEC & EIAJ, asop SOIC JEDEC & EIAJ, SSOP I, TSSOP SOIC JEDEC & EIAJ, TSSOP 

273 20 SOIC JEDEC & EIAJ, asop SOIC JEDEC & EIAJ, SSOP I, TSSOP 

373 20 SOIC JEDEC & EIAJ, asop SOIC JEDEC & EIAJ, SSOP I, TSSOP SOIC JEDEC & EIAJ, TSSOP 

374 20 SOIC JEDEC & EIAJ, asop SOIC JEDEC & EIAJ, SSOP I, TSSOP SOIC JEDEC & EIAJ, TSSOP 

573 20 SOIC JEDEC & EIAJ, asop SOIC JEDEC & EIAJ, SSOP I, TSSOP 

646 24 SOIC JEDEC, TSSOP 

652 24 SOIC JEDEC, TSSOP 

3245 24 SOIC JEDEC, asop 
4245 24 SOIC JEDEC, asop 
C3245 24 SOIC JEDEC, asop 
04245 24 SOIC JEDEC, asop 
3L383 24 SOIC JEDEC, asop 
3L384 24 SOIC JEDEC, asop 
16240 46 SSOP, TSSOP 

16244 48 SSOP,TSSOP 

16245 48 SSOP, TSSOP 

16373 48 SSOP,TSSOP 

16374 48 SSOP, TSSOP 

16646 56 SSOP,TSSOP 

16652 56 SSOP, TSSOP 
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LVT 

SOIC JEDEC & EIAJ, TSSOP 

SOIC JEDEC & EIAJ, TSSOP 

SOIC JEDEC & EIAJ, TSSOP 

SOIC JEDEC & EIAJ, TSSOP 

SOIC JEDEC & EIAJ, TSSOP 

SOIC JEDEC & EIAJ, TSSOP 

SOIC JEDEC, TSSOP 

SOIC JEDEC, TSSOP 

SSOP, TSSOP 

SSOP, TSSOP 

SSOP, TSSOP 

SSOP, TSSOP 

SSOP, TSSOP 

SSOP,TSSOP 

SSOP, TSSOP 
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~National 
~ Semiconductor 

Ordering Information and Physical Dimensions 

Low Voltage Logic Ordering Information 

LVQ Family Ordering Information 
The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 

Temperature Range Family _____________ T-l4LVa 29<~ IS 

74 = Commercial 

Device Type 

Package Code ______________________________ ---1 

C x L Special Variations ' 
"X" = Tape and Reel 
" " = Rail/Tube 

Temperature Range 

S = Molded Small Outline Package, JEDEC 
SJ = (0.300' Wide) Molded Small Outline Package, EIAJ 
as = Shrink Small Outline Package, JEDEC 

(also known as aSOP) 

LVX Family Ordering Information 

C = Commercial (-40'C to + 85'C) 

The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as f.~lIows: 

74LVX 

T 
M X 

Temperature Range Family 
74 = Commercial 

Device Type 

I 

Package Code ---------------------------------' 
M = Molded Small Outline Package, JEDEC 

SJ = Molded Small Outline Package, EIAJ 
MSC = Shrink Small Outline Package, EIAJ, Type I 

LVX Translator Family Ordering Information 

L Special Variations 
"X" = Tape and Reel 
.. " = Rail/Tube 

The device number is'used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 

74LVX C 2Q!:~ IJ Temperature Range Family ---------------' 
74 = Commercial 

Translation Type -------------------------' 
"c" = Configurable 
" " = Non-Configurable 

Device Type --------------------------------' 

11-4 

WM X L Special Variations 
"X" = Tape and Reel 
.. " = Rail/Tube 

Package Code 
WM = (0.300' Wide) Molded Small 

Outline Package, JEDEC 
asc = Shrink Small Outline Package, 

JEDEC 
(also known as aSOP) 



LVX Bus Switch Family Ordering Information 
The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 

T '=Y.X~ ~x~ WM 
Temperature Range ------------' 

74 = Commercial 

Family------------------' 
LVX3L = Bus Switches 

Device Type -~------------------' 

Package Code --------------------' 
WM = (0.300" Wide) Molded Small Outline Package, JEDEC 
asc = Shrink Small Outline Package, JEDEC (also known as aSOP) 

Lex Family Ordering Information 

x 
L Special Variations 

"X" = Tape and Reel 
" " = Rail/Tube 

The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 

Temperature Range Family 
74 = Commercial 

Device Type 

74LCX 

T J 
M 

Package Code --------------------' 
M = (0.150" Wide) Molded Small Outline Package, JEDEC 

WM = (0.300" Wide) Molded Small Outline Package, JEDEC 
SJ = (0.300" Wide) Molded Small Outline Package, EIAJ 

MTC = Thin Shrink Small Outline Package, JEDEC, 
4.4 mm Body Width 

MEA = Shrink Small Outline Package, JEDEC (48/56-Lead) 
MTD = Thin Shrink Small Outline Package, JEDEC, 

6.1 mm Body Width 

LVT Family Ordering Information 

X 

L Special Variations 
"X" = Tape and Reel 
" " = Rail/Tube 

The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 

74LVT 2Q<~ M 

Temperature Range Family ________ T-J 
74LVT = Commercial 

Device Type ------------------' 

Package Code --------------------' 
M = (0.150" wide) Molded Small Outline Package, JEDEC 

WM = (0.300" wide) Molded Small Outline Package, JEDEC 
SJ = (0.300" Wide) Molded Small Outline Package, EIAJ 

MTC = Thin Shrink Small Outline Package, JEDEC, 
4.4 mm Body Width 

MEA = Shrink Small Outline Package, JEDEC (48/56-Lead) 
MTD = Thin Shrink Small Outline Package, JEDEC, 

6.1 mm Body Width 

11-5 

X 

L Special Variations 
"X" = Tape and Reel 
" " = Rail/Tube 
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Package Code vs NS Package Number 

Package Code Description 
NS Package Number 

14-Lead 16-Lead 20-Lead 24-Lead 

S Molded Small Outline Package, JEDEC M14A M16A M20B M24B 

M Molded Small Outline Package, JEDEC M14A M16A M20B M24B 

WM Molded Small Outline Package, JEDEC M14B M16B M20B M24B 

SJ Molded Small Outline Package, EIAJ M14D M16D M20D 

MSC Molded Shrink Small Outline Package, MSC14 MSC16 MSC20 
EIAJ, Type I 

MTC Molded Thin Shrink Small Outline Package, MTC14 MTC16 MTC20 MTC24 
JEDEC, 4.4 mm Body Width 

OS Molded Shrink Small Outline Package, MOA20 MOA24 
JEDEC (also known as OSOP) 

MEA Molded Shrink Small Outline Package, 
JEDEC 

MTD Molded Thin Shrink Small Outline Package, 
JEDEC, 6.1 mm Body Width 

JEDEC-EIAJ-SSOP Small Outline Package Comparison 
14-Pln 16-Pln 20-Pln 

Package Dim 
Min Max Min Max Min Max 

A 
0.228 0.245 0.228 0.245 0.393 0.420 

SOIC (5.80) (6.20) . (5.80) (6.20) (10.0) (10.65) 

JEDEC 0.149 0.158 0.149 ·0.158 0:291 0.300· 
B 

(3.80) (4.00) (3.80) (4.00) (7.40) (7.60) 

A 
0.295 0.319 0.295 0.319 0.295 0.319 

SOIC (7.50) (8.10) (7.62) (8.89) (7.62) . (8.89) 

EIAJ 0.205 0.213 0.205 0.213 0.205 0.213 
B 

(5.20) (5.40) (5.20) (5.40) (5.20) (5.40) 

A 
0.240 0.264 0.240 0.264. .0.240 0.264 

SSOP (6.10) (6.70) (6.10) (6.70) (6.10) (6.70) 

Type I 0.165 0.181 0.165 0.181 0.165 0.181 
B 

(4.20) (4.60) (4.20) (4.60) (4.20) (4.60) 

A 
0.244 0.260 0.244 0.260 0.244 0.260 

TSSOP 
(6.20) (6.60) (6.20j (6.60) (6.20) (6.60) 

B 
0.169 0.177 0.169 0.177 0.169 0.177 
(4.30) (4.50) (4.30) (4.50) (4.30) (4.50) 

A 
0.231 0.241 

SSOP (5.87) (6.12) 
JEDEC 

(akaOSOP) B 
0.151 0.157 
(3.84) (3.99) 

Units: Inch (mm) 

oar f A 

! 
TL/F/II642-1 
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48-Lead 56-Lead 

MS48A MS56A 

MTD48 MTD56 

24-Pin 

Min Max 

0.393 0.420 
(10.0) (10.65) 

0.291 0.300 
(7.40) (7.60) 

0.244 0.260 
(6.20) (6.60) 

0.169 0.177 
(4.30) (4.50) 

0.231 0.241 
(5.87) (6.12) 

0.151 0.157 
(3.84) (3.99) 

, 



Immediate lPac!{ing Me"U'DrQHal YOlU' lOlw VOlI~age logic ~ad{aQJes 

NS 
Primary Secondary 

Package Immediate Immediate 
Pacl<age Container Container Type Number 

~Ilethod Quantity Method 

Small M14A Rail/Tube 55 Tape and Reel 
Outline M14B Rail/Tube 50 Tape and Reel 
Package, 
JEDEC M16A Rail/Tube 48 Tape and Reel 

(SOIC) M16B Rail/Tube 45 Tape and Reel 

M20B Rail/Tube 36 Tape and Reel 

M24B Rail/Tube 30 Tape and Reel 

Small M14D Rail/Tube 47 Tape and Reel 
Outline M16D Rail/Tube 47 Tape and Reel 
Package, 
EIAJ M20D Rail/Tube 38 Tape and Reel 

(SOP) 

Shrink MQA20 Rail/Tube 54 Tape and Reel 
Small MQA24 Rail/Tube 54 Tape and Reel 
Outline 
Package, 
JEDEC 
(SSOP or QSOP) 

Shrink MSC14 Tape and Reel 2000 Not Available 
Small MSC16 Tape and Reel 2000 Not Available 
Outline 
Package, MSC20 Tape and Reel 2000 Not Available 

EIAJ, Type 1 
(SSOP) 

Shrink MEA48 Rail/Tube 29 Tape and Reel 
Small MEA56 Rail/Tube 29 Tape and Reel 
Outline 
Package, 
JEDEC 
(SSOP) 

Thin MTC14 Tape and Reel 2500 
Shrink MTC16 Tape and Reel 2500 
Small 
Outline MTC20 Tape and Reel 2500 

Package, MTC24 Tape and Reel 2500 
JEDEC4.4 mm 
(TSSOP) 

Thin MTD48 Rail/Tube 39 Tape and Reel 
Shrink MTD56 Rail/Tube 39 Tape and Reel 
Small 
Outline 
Package, 
JEDEC6.1 mm 
(TSSOP) 
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Quantity 

2500 

1000 

2500 

1000 
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1000 

1000 

1000 
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Tube Specifications and Drawings 
JEDEC SOIC, JEDEC SSOP (QSOP) 

Package Type Tint Units/Rail 

14 SO (150 mil) (M14A) Static Dissipative Clear 55 

16 SO (150 mil) (M16A) Static Dissipative Clear 48 

20 SO (300 mil) (M20B) Static Dissipative Clear 36 

24 SO (300 mil) (M24B) Static Dissipative Clear 30 

20 550 (MOA20) Static Dissipative Clear 54 

24 550 (MOA24) Static Dissipative Clear 54 

JEDEC SSOP 20/24, JEDEC SOIC 14/16 (150 mil) Tube 
MQA20/MQA24, M14A1M16A 

119.500~g:g~~1 0.160:1: 0.005 .... +- 0.055:1: 0.005 

) 

"",1 ".m 1 
) 

( f 
) f 0.185:1:0.015 

rn ii" j 1 
4X R 0.025 

SCALE: lOX 0.093 MAX 
TLlF/11642-2 

JEDEC SOIC 20/24 (300 mil) Tube 
M20B/M24B 

0.205 I" 'I 

"":""""'1 ~ 119.500~g:ml - ~~:~~~ 

~ ; 0.375±0.0051~ f 0.110 

L!J~I 
RO.025 MAX TYP~ 

SCALE: 4X 
TL/F/11642-3 
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Tube Specifications and Drawings (Continued) 

EIAJ SOIC (TYPE II) 

Package Type Tint Units/Rail 

M14D 

M16D 

M20D 

Static Dissipative Clear 

Static Dissipative Clear 

Static Dissipative Clear 

EIAJ SOIC 14/16/20 (200 mil) Tube 
M14D/M16D/M20D 

--------------:11'----------------1 ---------------~ ----------------

:::::::::::::::( :::::::::::::::: 

I· 19.750~8:m ·1 
SCALE: 8X 

_0.220 ± 0.008_ 

TL/F/11642-4 

~ ALL AROUND 2X 0.0311 ~ lrO.024 ±0.004 

0.150 ± 0.008 - - 0.083 ± 0.008 

SCALE: 8X 

+-It---r,=r1=H~====~~---4 

0.051 ~8:88g I 
~ '----J 

-I '-- 2X 0.047 ~8:8~~ 
1----0.512:1: 0.008----1 
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Tape and Reel Specifications and Drawings 

1 r WI (MEASURED AT HUB) 

TAPE SLOT 

A 
r 
N 

L 
SCALE: O.SX 

C 

DETAIL X 
SCALE: 3X 

Tl/FI11642-6 

Plastic 13" Reel for 16 mm and 24 mm Tape 

Tape 
A B C D N W1 W2 Ws Size 

24mm 
13.00 0.059 0.512 ± 0.008 0.795 7.000 0.961 + 0.078/ -0.000 1.197 WI +0.078/-0.039 
330.0 1.50 13.00 ± 0.20 20.20 178.00 24.40 +2.00/-0.00 30.40 WI +2.00/-1.00 

16mm 13.00 0.059 0.512 ± 0.008 0.795 7.000 0.646 + 0.078/ -0.000 0.882 WI +0.078/-0.039 
330.0 1.50 13.00 ± 0.20 20.20 178.00 16.40 +2.00/-0.00 22.40 WI +2.00/-1.00 
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Tape and Reel Specifications and Drawings (Continued) 

0,069 
(1.75) 

E 

r.i,105~ TYP -1---+ ...... -
Po 

SCALE: 6X 

JEDEC SOIC 16 mm and 24 mm Tape 

SECTION M-M 
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(2) r;~550) MIN TYP 
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Tape and Reel Specifications and Drawings (Continued) 

JEDEC SOIC 16mm and 24mm Tape (Continued) 

f-- -Ko 

0.012\_ r (0.30) 
T 

R 

I , 
"""= 

!·/I/, . r 1 B 

I!~~-L --I~~----

SECTION N-N BEND RADIUS 
SCALE: 6X SCALE: 2X 

SMALLEST ALLOWABLE BENDING RADIUS. 

Pkg Tape Dim Dim Dim Dim Dim Dim 
Type Size B Bo Ko A Ao W 

24 SO (300 mil) 24mm 
0.630 0.624 0.118 0.437 0.429 0.945 

(16.00) (15.85) (3.00) (11.10) (10.90) (24.00) 

20 SO (300 mil) 24mm 
0.530 0.524 0.118 0.436 0.429 0.945 

(13.45) (13.30) (3.00) (11.08) (10.90) (24.00) 

16 SO (150 mil) 16mm 
0.411 0.406 0.083 0.262 0.256 0.630 

(10.45) (10.30) (2.10) (6.65) (6.50) (16.00) 

14 SO (150 mil) 16mm 
0.380 0.374 0.083 0.262 0.256 0.630 
(9.65) (9.50) (2.10) (6.65) (6.50) (16.00) 

24 SSO (150 mil) 16mm 
0.380 0.374 0.083 0.262 0.256 0.630 
(9.65) (9.50) (2.10) (6.65) (6.50) (16.00) 

20550 (150 mil) 16mm 
0.380 0.374 0.083 0.262 0.256 0.630 
(9.65) (9.50) (2.10) (6.65) (6.50) (16.00) 
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TUF/11642-8 

Dim Dim Rad 
F P1 R 

0.453 0.472 1.181 
(11.50) (12.00) (30.00) 

0.453 0.472 1.181 
(11.50) (12.00) (30.00) 

0.295 0.315 1.181 
(7.50) (8.00) (30.00) 

0.295 0.315 1.181 
(7.50) (8.00) (30.00) 

0.295 0.315 1.181 
(7.50) (8.00) (30.00) 

0.295 0.315 1.181 
(7.50) (8.00) (30.00) 



Tape and Reel Specifications and Drawings (Continued) 

4.0 TYP --t-----;~ 
Po 

1.75 ± 0.10 

T-
tf 

til 1.6 TYP 
01 

SCALE: 6X 

EIAJ SOIC 16 mm and 24 mm Tape 

!-12.0 TYP-! 

til 1.55 ± 0.05 TYP 
o 

(5.0) 
TYP 

SECTION M-M 
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Tape and Reel Specifications and Drawings (Continued) 

EIAJ SOIC 16 mm and 24 mm Tape (Continued) 

-f--Ko 

0.30:1: 0.05-r TAPE 
THICKNESS 

- -
I I r """"' I / / " J '/"~' L -

f- Bo 

I ~, -
I 

",_~,---
---------

SECTION N-N BEND RADIUS 
SCALE: 6X SCALE: 2X 

SMALLEST ALLOWABLE BENDING RADIUS. 

Pkg Tape Dim Dim Dim Dim Dim 
Type Size A Ao B Bo F 

20 SO (200 mil) 24mm 8.7 8.4 13.5 13.2 11.5 

14/16 SO (200 mil) 16mm 8.7 8.4 11.0 10.7 7.5 

11-14 

TL/FI11642-1D 

Dim Rad Dim 
Ko R W 

2.4 50.0 24.0 

2.4 50.0 16.0 



Tape and Reel Specifications and Drawings (Continued) 

Direction of Feed for SOIC Devices 

0 0 0 0 0 0 0 0 0 0 

[(] [(] [(] [(] [(] 
DIRECTION OF FEED 

~ 
TLlF/11642-11 

Tape and Reel Quantities 

Otyof 
Package Sealed 

Devices 

JEDEC 14/16 2500 

JEDEC20/24 1000 

EIAJ 14/16/20 1000 

JEDEC and EIAJ SOIC Carrier Tape Specifications 

Leader (mm) Hub (mm) 

Unsealed Sealed Overall Unsealed Sealed Overall 
Carrier Carrier Carrier Carrier Carrier Carrier 

Min I Max Min I Max Min I Max Min I Max Min I Max Min I Max 

0 I 400 500 I 1200 500 J 1200 0 J 340 300 I 640 300 J 740 

The overall carrier minimum specification is determined by the sealed carrier minimum. 

The overall carrier maximum consists of the sealed carrier minimum plus a combination of unsealed carrier and any additional 
sealed carrier. For example, the leader's overall maximum of 1200 mm consists of a 500 mm minimum sealed carrier, with a 
remaining 700 mm combination of unsealed (0 mm to 400 mm) and/or sealed (0 mm to 700 mm) carrier. 

The number of pockets in the leader or hub carrier tape are determined by the tape's pitch. For example the pitch for a JEDEC 
SOIC 14 (mil) 16 mm tape, the P1 dimension from the previous pages, is 6.0 mm. Thus the maximum leader unsealed carrier 
pockets would be 400 mm/6 mm or 50. 
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~National 
~ Semiconductor 

14 Lead (0.150" Wide) Molded Small Outline Package, JEOEC 
NS Package Number M 14A ' 

~X45' 
(0.214-0.1108) 

r--
0.008-0.010 

~ 
TYP ALL IfAIIS 

0.150-0.157 

(3.810-3.918) r 
r I'MAlTYP 

IJd-0.004 ' (0.406-1.270) 
iD.iiii TYP ALL LEA03 ' 

ALL LEAD TIPS 

All dimensions are in inches (millimeters) 

,
_ 0.335-0.:144 __ 

,ji509':'iT3ij I 
" 13 12 11 10 9 8 

-I ;w-I ~~~ 
0.228-0.2.4 

- 30' 
(5'7~91i',6"91) ~TYP 

LEAD NO.1 ;;;:::r;::;:;:;;;;;;;;;;;:;:=;:;! 
IDENT __ 

I I 3 4 5 6 7-, 

..!!!l!MAX 
(0.254) 

0.053-0.069 
(1.3C8-1.753) 

SEATING 
PLANE 

+ 

* t at 
trnii 

0.004 -0.010 
~ 

~-r::id---.l 
~J I--J-L -I D.-O.OIO TYP 
(1.270) (0.356-0.508) 

TYP , (~:=:) TYP 
M1tAtAeVI'I1 

14 Lead Molded Small Outline Package (SOP), EIAJ Type II 
NS Package Number M 140 

All dimensions are in inches (millimeters) 

.~g€ 
~ 

0.205-D.213 
(5.207 - 5.410) 

J L~ IOAOI-O.1I7) 

234587 

DETAILF 

0.071 0.III7-D.083 
D.OII8-0.010 (1.803) REF (1.702-2.108) 

(0.162-0.254) L t 
rrF=F=~~ ~------jH.--"+ 

"'l I ~ f f SEATING PLANE 

~=)REF t -1 l-(~:J L D.OOO-G.010 
G.014-D.020 (O.OOO-D.254) 

(0.358-0.508) 
SEE DETAIL F 

M14DtRI!VAj 
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16 Lead (0.150" Wide) Molded Small Outline Package, JEDEC 
NS Package Number M16A 

10.254-0.508) x 
8" MAX TYP 

LEAD NO.1 
IDENT 

D.D53-0.069 
11.346-1.753) 

All dimensions are in inches (millimeters) 

0.OD4 - 0.01 D 
10.102-0.254) 

~ 45~ r(~:!~~=~::::) 1--
L All LEADS 

..£if )~ ~ 
+ 
'H~~ SEATING t I~::~:!~::~) TJ L I~i~::~~) 

TYP ALL LEADS D.004 TYP ALL LEADS 
10.102) 

f 0.014 

iIT56i J L 0.D50JL J L 001L.:~;p 
11.270) 10.356-0.508) 

TYP ~TYP 
ALL LEAD TIPS 

(0.203) MI6A(REV HI 

16 Lead Molded Small Outline Package (SOP), EIAJ Type II 
NS Package Number M16D 

DETAIL F 

SEE DETAIL F 

All dimensions are in inches (millimeters) 

(~O~~~=~o~~~) ~ 
16 15 14 13 12 11 10 9 

-r-----t-

I 
0.295-0.319 0.205- 0.213 

(7.493-8.103) (5.207-5.410) 

~~o :::;:::;:::;:::~ ~ 

o 071 0.067-0.083 
(1:803) REF (1.702-2.108) 

~~ ____________ ~. __ ~t 

frHF1t1t1J1J1Mj1~ 
t'tL..lt--L..It::t--jL..lt::t--jL..lt::t-1L..1t::t-1L..1t::t-1L..1t::t-1L..1t::t-:~*--_.- SEATING PLANE 

1- 0.049 REF 1 1 0.050 J L f f I (1.245) -I I-- (1.270) 0.000-0.010 
(0.000-0.254) 

0.014-0.020 
(0.356-0.508) 
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20 Lead (0.300" Wide) Molded Small Outline Package, JEDEC 
NS Package Number M20B 

~ t 0.281-0.Z99 

0.010-0.028 45'. r ] 
10.254-0.7371 x 

S'MAXTYP 

0.093-0.10' 
12.362 -2.6421 

.. 

All dimensions are in inches (millimeters) 

0 .• IJo.013 ~!.2.=(:"':~"':"'1 /===::;;:="""'!~I ~E 
ii.i2i=o.33iii ALL LEAD TIPS .... (0.406 -1.2701 
TYP ALL LEADS TYP ALL LEADS 

L 5 ~ (::~~:::~~I 
~~SEATING 

f t J L JL IL~PLAIE I:'~~I ~ _ ~TYP 
. 11.2701 .. (0.356-0.5DSI 

TYP 
Jl!!!!!TYP 
to.203) M20B(REYF) 

20 Lead Molded Small Outline Package (SOP), EIAJ Type II 
NS Package Number M20D 

·~k 
~ L.~-~ 

(0.408-0.7871 

DETAILF 

SEE DETAIL F 

All dimensions are in inches (millimeters) 

rfiil=:::' """ 
0.285-0.319 [" "" ":::!:16:!:::::1,=!5:::!:'4:!:::::~~::!::!r_"""T 

'T~o . 
1 

0.071 REF 0.087 - 0.083 
11.803) 11.702-2.101) 

L' . ---.l 
·G~~t 
r=~J L' f f SEATING PLANE 

. ----+l 11.2701 0.000-0.010 
10.000 - 0.254) 

0.014 - 0.020 
(0.356 - 0.5DB) 

t.12OD(REVAI 
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24 Lead (0.300" Wide) Molded Small Outline Package, JEDEC 
NS Package Number M24B 

LEAD NO 1 
IDENTIFICATION 

0.6141 

1+------ ~.~~:~ ------I 
15.20 

0.4190 
0.3940 
10.65 

0.2992 10.00 
0.2914 
7:'6 

7.4 

m 
~;;:r;;r;::;;~;;;;:;::;r;:=r;::;;::~-.l 

II d . . inches 
A imenslons are In millimeters 

l~t2 0.0200 

~?JJ: TYP 1+IWs ®jA!C®191 
0.350 

0.1043 
0.0926 

2.65 L 0.0118 
2.35 . . 0.0040 

SEATING L~.r! 
PLANEIT - t . lMH 

0.35 

0.029 
450 x 0.010 

0.75 
0.25 

IQI0.O~4UI O. 
ALL LEAD TIPS 

0.0125 

1iT n. '" ~"] 

80 MAX Typr 
0.0500 ALL LEADS 
0.0160 TYP ALL LEADS 

1.27 
0.40 W24. (REV F) 

20 Lead (0.150" Wide) Molded Shrink Small Outline Package, JEDEC 
NS Package Number MQA20 . 

I 
0 .. 152 t 0.003(TOP) 
0.154 t 0.003(90T) 

~;:;:::;:;::::;:~~~ 0.236 t 0.005 

1 

1-$-1 0.007 ® 1 CiA ® 1 
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All dimensions are in inches 
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24 Lead (0.150" Wide) Molded Shrink Small Outline Package, JEDEC 
NS Package Number MQA24 

All dimensions are in inches 
\------0,341 to,003 m-------t 

0,040 t 0,005 
23 

I 
0,152 t 0.003(TOP) 
0,154 t O,003(BOT) 

t:;z::;;;:;:;::;::;::::;::;::::;::;:::;::;:::;:;:::::p~ 0,236 t 0,005 

1 

· ""T] .. "' ..... , . 1;6 ..... " 
i:C\'~; ;~ '~~~J~lL t clft llJ~{~:~~~TYP 

~,025 TYP I 5° t 3° TYP 0,026 t 0,002 TYP 

SEATING PLANE O,006:t 0,002 TYP 
0,010 :t 0,002 TYP 

1-$-1 0,007 @ 1 ciA ® 1 MOA24 (REV A) 

48 Lead (0.300" Wide) Molded Shrink Small Outline Package, JEDEC 
NS Package Number MS48A 

0,395 f 0,420 
[10,04- 10,66] 

All dimensions are in inches (millimeters) 

LEAD #1 
IDENT If I 0,010[0,25]1 D I A ® I B® I 

0,008-0,012 ~YP-ll- -II- 0,025 TYP 
[0,21 - 0,30] [0,63] 

If I O,OI0[o,25]@IDIA®IB®1 

GAUGE PL:j 
0,010 
[0,25] 

~ 0,005-0,009 
1[0,13-0,22] 

, Lt 
0,020 - 0,040 
[0,51 - 1,01] 

DETAIL E TYP 

450 x 0,015- 0,025 

[;~::D .• W.;D~}(;~~~"(t-J~~~~'!!!!!!....},~.;.l...L.f::tl.2:!!.!!!L!!.:.!.!!LJ 
0,025 TYP 0,008 - 0,016 TYP - c-
[0,64] [0,21 - 0,40] 00 - 80 TYP IIIS48A (REV A) 
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56 Lead (0.300" Wide) Molded Shrink Small Outline Package, JEDEC 
NS Package Number MS56A 

All dimensions are in inches (millimeters) 

LEAD #1 
IDENT 

0.395 f 0.420 
[10.04 - 10.66] 

I§I 0.010[0.25]1 D I A ® I B® I 

1 II 00 

0.008-0.012 TYp-I1- -1'- 0.025 TYP 
[0.21 - 0.30] r- [0.63] GAUGE PL~ 

0.010 
~ 0.005-0.009 

I[O.13-0.22] 

G020-0.040 
[0.51-1.01) 

1410.010[0.25] (f,j) I D I A ® I B® I [0.25] 

DETAIL E TYP 
450 x 0.015-0.025 [:::::;:1 ,~,,~~",~[0.39_0.631 ""'---r''''~_ ~SEEDETAILE 

-t -~OJlJlO.lUlJlOJUUlOJUlJl.DJtIUlOJUlJl.DJUUIJtd - -0 - +- .J..J..."""""""!~",,,L\.o/-J..J...j1 OaJlL.!!:!0.0~04l!!:..![0.I~O!l 
0.025 TYP 0.008 - 0.016 TYP - C - , ..-/ 
[0.64] [0.21 - 0.40] 00 - 80 TYP YS51A (REV A) 

14 Lead Molded Shrink Small Outline Package, EIAJ, Type I 
NS Package Number MSC14 

All dimensions are in millimeters rw; 5.0:t0.2 ~ 
I±l 

14 8 

0 4.4:t0.2 

m o 
7 

...L..-II."""":"" ---,1 0.15 -0.05 
1 1-5.5 MAX~ +0.10 ~6.4:t0.3 =hl 

1.2:to.~:..r"""J!'" l[! lid 
t 11 J t~ tl 0.55 TYP -c- -l 0.45:t 0.20 TYP 

10.65 TYPI~I- 0.2a 0.10 TYP 
1+10.13@ Icl A®I 9®1 .SCI4(REVA) 
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16 Lead Molded Shrink Small Outline Package, EIAJ, Type I 
NS Package Number MSC16 

All dimensions are in millimeters 

~5'O:l:O'2~ m 
16 9 

0· 4.4:1:0.2 

m o 
8 

20 Lead Molded Shrink Small Outline Package, EIAJ, Type I 
NS Package Number MSC20 

All dimensions are in millimeters 

4.4:1:0.2 

m 

10 
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14 Lead Molded Thin Shrink Small Outline Package, JEDEC 
NS Package Number MTC14 

5.0 ± 0.1;M 

All dimensions are in millimeters 

I-A-I 
a 

n 
4.4 :t 0.1 

1,,10.2IclaIAI 
ALL LEAD TIPS 

DETAIL A 
TYPICAL 

~_ ....... rSEE DETAIL D 

/ r-'~--------~ 

(~( j )~-1 
", J 

" 0.1 C ~0.90) 
ALL LEAD TIPS ~ ~ S :e dctlctlctlctlc 1.1 ~AX TYP 

B f ~ Il~±o.osTYP '- - - 0.09-0.20 TYP 

~ 0.19 - 0.30 TYP 

1-$-1 0.13 @ 1 AlB ® 1 C ® 1 

20 Lead Molded Thin Shrink Small Outline Package, JEDEC 
NS Package Number MTC20 

.Te14 (REV A) 

All dimensions are in millimeters 

4.4 ± 0.1 

G 

~~U .. _r-

1-$-1 0. 13 @ 1 AlB ® 1 c ® 1 
.Te20 (REV B) 
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o r--------------------------------------------------------------------------, 
C 
"~ 24 Lead Molded Thin Shrink Small Outline Package, JEDEC 
i NS Package Number MTC24 
E All dimensions are in millimeters 
is 
"iii 
U 24 

"i-
.e 
a. 

4.4:1: 0.1 

I-B-I 

~~U .. j:-t---I-
DETAIL A 

1 12 1"'10.2IcIBIAI TYPICAL 
ALL LEAD TIPS __ ....... r SEE DETAIL D 

(0.90) 1/ _;:.,' __________ .... 

m ~,.'; ',,:, fUIJ=lPJ:1J=lPJ:1J:JJ:tnilB" !.,d l ) ) ~-1 
L±J . f I-H 0.65 TYplll ~ :I: 0.05 T~P - - 0.09-0.20 TYP ] 

~ I-- 0.19 - 0.30 TYP 

1-$-1 0. 13 ® 1 AlB ® 1 c ® 1 

48 Lead Molded Thin Shrink Small Outline Package, JEDEC 
NS Package Number MTD48 

MTCZ. (REV A) 

All dimensions are in millimeters 

48 

lol0.2lc IB IA 1 
ALL LEAD TIPS 

DETAIL A 
TYPICAL 

00.1 C __ ..... rSEE DETAIL A 

ALL LEAD TIPS IT (0.90) " , 

~~~e"""~~~~~~"""~~"""b [ ... ;". ( .# I J B:JT . LlUUUULlLlUULlLlLlLlLlUQI:IULlLlULI ' .... _ .... 

-C- --l ~ --II- 0.17 _ 0.27 TYP 0.10 :I: 0.05 TYP 

. J~i 
0.09-0.20 TYP} 

1-$-10.13@IAIB ®Ic ®I WTD48 (REV A) 
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56 Lead Molded Thin Shrink Small Outline Package, JEDEC 
NS Package Number MTD56 

All dimensions are in millimeters 

156 

14.0 ± 0.1 --------1 
[±] 

._ _ _______ .J. ~
GAGEPLANE 
r 0.25 

oo-a±-- SEATING PLANE 

2a 1"'lo.2IcIBIA/ 
ALL LEAD TIPS 

0.60 ~~: ~~ 

DETAIL A 
TYPICAL 

'" 0.1 C rSEE DETAIL A 

ALL LEAD TIPS ..J: (0.90) /-- ..... , 

~~M.M.M.M.M.PJ1P.M.M~~ .,<." C,#(1(C,:;)====S)F\~J. 
L:£:..i I I I _ " '--, 0.09-0.20 TYPJ 

-I ~ --11-0.17 - 0.27 TYP 0.10 ± 0.05 TYP 

1-$-10.13 @IAIB®le®1 t4TD56 (REV A) 
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~National a Semiconductor 
Bookshelf of Technical Support Information 
National Semiconductor Corporation recognizes the need to keep you informed about the availability of current technical 
literature. 

This bookshelf is a compilation of books that are currently available. The listing that follows shows the publication year and 
section contents for each book. 

For datasheets on new products and devices still in production but not found in a databook, please contact the National 
Semiconductor Customer Support Center at 1-800-272-9959. 

We are interested in your comments on our technical literature and your suggestions for improvement. 

Please send them to: 

Technical Communications Dept. M/S 16-300 
2900 Semiconductor Drive 
P.O. Box 58090 
Santa Clara, CA 95052-8090 

ADVANCED BiCMOS LOGIC (ABTC, IBF, BiCMOS SCAN, LOW VOLTAGE 
BiCMOS, EXTENDED TTL TECHNOLOGY) DATABOOK-1994 
ABTC/BCT Description and Family Characteristics. ABTC/BCT Ratings, Specifications and Waveforms 
ABTC Applications and Design Considerations. Quality and Reliability. Integrated Bus Function (IBF) Introduction 
54/74ABT3283 Synchronous Datapath Multiplexer. 74FR900/25900 9-Bit 3-Port Latchable Datapath Multiplexer 
54/74ACTQ3283 32-Bit Latchable Transceiver with Parity Generator/Checker and Byte Multiplexing 
SCAN18xxxA BiCMOS 5V LogiC with Boundary Scan. 74LVT Low Voltage BiCMOS Logic 
VME Extended TTL Technology for Backplanes 

ALS/AS LOGIC DATABOOK-1990 
Introduction to Advanced Bipolar Logic • Advanced Low Power Schottky. Advanced Schottky 

ASIC DESIGN MANUAL/GATE ARRAYS & STANDARD CELLS-1987 
SSI/MSI Functions • Peripheral Functions. LSIIVLSI Functions. DeSign Guidelines • Packaging 

CMOS LOGIC DATABOOK-1988 
CMOS AC Switching Test Circuits and Timing Waveforms. CMOS Application Notes. MM54HC/MM74HC 
MM54HCT/MM74HCT. CD4XXX. MM54CXXX/MM74CXXX. Surface Mount 

CLOCK GENERATION AND SUPPORT (CGS) DESIGN DATABOOK-1994 
Low Skew Clock Buffers/Drivers. Video Clock Generators. Low Skew PLL Clock Generators 
Crystal Clock Generators 

CROSSVOLTTM LOW VOLTAGE LOGIC SERIES DATABOOK-1994 
LCX Family. LVX Translator Family. LVX Bus Switch Family. LVX Family. LVQ Family. LVT Family 

DATA ACQUISITION DATABOOK-1993 
Data Acquisition Systems • Analog-to-Digital Converters • Digital-to-Analog Converters • Voltage References 
Temperature Sensors. Active Filters. Analog Switches/Multiplexers. Surface Mount 

DATA ACQUISITION DATABOOK SUPPLEMENT -1992 
New devices released since the printing of the 1989 Data Acquisition Linear Devices Databook. 

DISCRETE SEMICONDUCTOR PRODUCTS DATABOOK-1989 
Selection Guide and Cross Reference Guides • Diodes • Bipolar NPN Transistors 
Bipolar PNP Transistors • JFET Transistors. Surface Mount Products • Pro-Electron Series 
Consumer Series. Power Components. Transistor Datasheets • Process Characteristics 



DRAM MANAGEMENT HANDBOOK-1993 
Dynamic Memory Control. CPU Specific System Solutions. Error Detection and Correction 
Microprocessor Applications 

EMBEDDED CONTROllERS DATABOOK-1992 
COP400 Family. COP800 Family. COPS Applications. HPC Family. HPC Applications 
MICROWIRE and MICROWIRE/PLUS Peripherals. Microcontroller Development Tools 

FDDI DATABOOK-1991 
FDDI Overview. DP83200 FDDI Chip Set. Development Support. Application Notes and System Briefs 

F100K ECl lOGIC DATABOOK & DESIGN GUIDE-1992 
Family Overview. 300 Series (Low-Power) Datasheets. 100 Series Datasheets • 11 C Datasheets 
Design Guide • Circuit Basics. Logic Design. Transmission Line Concepts. System Considerations 
Power Distribution and Thermal Considerations. Testing Techniques. 300 Series Package Qualification 
Quality Assurance and Reliability. Application Notes 

FACTTM ADVANCED CMOS lOGIC DATABOOK-1993 
Description and Family Characteristics. Ratings, Specifications and Waveforms 
Design Considerations. 54AC/74ACXXX • 54ACT 17 4ACTXXX • Quiet Series: 54ACQ17 4ACQXXX 
Quiet Series: 54ACTQI74ACTQXXX. 54FCTI74FCTXXX. FCTA: 54FCTXXXA174FCTXXXA/B 

FAST® ADVANCED SCHOTTKY TTL lOGIC DATABOOK-1990 
Circuit Characteristics. Ratings, Specifications and Waveforms. Design Considerations. 54F174FXXX 

FAST® APPLICATIONS HANDBOOK-1990 
Reprint of 1987 Fairchild FAST Applications Handbook 
Contains application information on the FAST family: Introduction. Multiplexers • Decoders • Encoders 
Operators. FIFOs • Counters. TTL Small Scale Integration. Line Driving and System Design 
FAST Characteristics and Testing. Packaging Characteristics 

HIGH-PERFORMANCE BUS INTERFACE DATABOOK-1994 
QuickRing • Futurebus+ IBTL Devices. BTL Transceiver Application Notes. Futurebus+ Application Notes 
High Performance TTL Bus Drivers. PI-Bus. Futurebus + IBTL Reference 

IBM DATA COMMUNICATIONS HANDBOOK-1992 
IBM Data Communications • Application Notes 

INTERFACE: DATA TRANSMISSION DATABOOK-1994 
TIAIEIA-232 (RS-232) • TIAIEIA-422/423 • TIAIEIA-485. Line Drivers. Receivers. Repeaters 
Transceivers. Low Voltage Differential Signaling. Special Interface. Application Notes 

LINEAR APPLICATIONS HANDBOOK-1994 
The purpose of this handbook is to provide a fully indexed and cross-referenced collection of linear integrated circuit 
applications using both monolithic and hybrid circuits from National Semiconductor. 

Individual application notes are normally written to explain the operation and use of one particular device or to detail various 
methods of accomplishing a given function. The organization of this handbook takes advantage of this innate coherence by 
keeping each application note intact, arranging them in numerical order, and providing a detailed Subject Index. 

LINEAR APPLICATION SPECIFIC IC's DATABOOK-1993 
Audio Circuits. Radio Circuits. Video Circuits. Display Drivers. Clock Drivers. Frequency Synthesis 
Special Automotive. Special Functions. Surface Mount 

lOCAL AREA NETWORKS DATABOOK-1993 SECOND EDITION 
Integrated Ethernet Network Interface Controller Products. Ethernet Physical Layer Transceivers 
Ethernet Repeater Interface Controller Products • Token-Ring Interface Controller (TROPIC) 
Hardware and Software Support Products • FDDI Products. Glossary and Acronyms 



LOW VOLTAGE DATABOOK-1992 
This databook contains information on National's expanding portfolio of low and extended voltage products. Product datasheets 
included for: Low Voltage Logic (LVQ), Linear, EPROM, EEPROM, SRAM, Interface, ASIC, Embedded Controllers, Real Time 
Clocks, and Clock Generation and Support (CGS). 

MASS STORAGE HANDBOOK~1989 
Rigid Disk Pulse Detectors. Rigid Disk Data Separators/Synchronizers and ENDECs 
Rigid Disk Data Controller. SCSI Bus Interface Circuits. Floppy Disk Controllers. Disk Drive Interface Circuits 
Rigid Disk Preamplifiers and Servo Control Circuits • Rigid Disk Microcontroller Circuits • Disk Interface Design Guide 

MEMORY DATABOOK-1994 
FLASH. CMOS EPROMs • CMOS EEPROMs • PROMs. AppUcation Notes 

MEMORY APPLICATIONHANDBOOK-1994 
FLASH. EEPROMs • EPROMs • Application Notes 

OPERATIONAL AMPLIFIERS DATABOOK-1993 
Operational Amplifiers • Buffers • Voltage Comparators. Instrumentation Amplifiers • Surface Mount 

PACKAGING DATABOOK-1993 
Introduction to Packaging • Hermetic Packages. Plastic Packages. Advanced Packaging Technology 
Package Reliability Considerations. Packing Considerations. Surface Mount Considerations 

POWER IC's DATABOO.K-1993 
Linear Voltage Regulators. Low Dropout Voltage Regulators. Switching Voltage Regulators • Motion Control 
Peripheral Drivers • High Current Switches • Surface Mount 

PROGRAMMABLE LOGIC DEVICE DATABOOK AND 
DESIGN GUIDE-1993 
Product Line Overview • Datasheets • Design Guide: Designing with PLDs • PLD Design Methodology 
PLD Design Development Tools. Fabrication. of Programmable Logic. Application Examples 

REAL TIME CLOCK .. HANDBOOK-1993 
3·Volt Low Voltage Real Time Clocks. Real Time Clocks and Timer Clock Peripherals. Application Notes 

RELIABILITY HANDBOOK-1987 
Reliability and the Die. Internal Construction. Finished Package. MIL·STD·883. MIL·M·38510 
The Specification Development Process. Reliability and the Hybrid Device. VLSIIVHSIC Devices 
Radiation Environment. Electrostatic Discharge'. Discrete Device. Standardization 
Quality Assurance and Reliability Engineering. Reliability and Documentation • Commercial Grade Device 
European Reliability Programs. Reliability and the Cost of Semiconductor Ownership 
Reliability Testing at National Semiconductor. The Total Military/ Aerospace Standardization Program 
883B/RETSTM Products. MILS/RETSTM Products. 883/RETSTM Hybrids. MIL·M·3851 0 Class B Products 
Radiation Hardened Technology. Wafer Fabrication. Semiconductor Assembly and Packaging 
Semiconductor Packages • Glossary of Terms • Key Government Agencies. AN/ Numbers and Acronyms 
Bibliography. MIL·M·38510 and DESC Drawing Cross Listing 

SCANTM DATABOOK~1994 
Evolution of IEEE 1149.1 Standard. SCAN BiCMOS Products. SCAN ACMOS Products. System Test Products 
Other IEEE 1149.1 Devices 

TELECOMMUNICATION~1992 
COMBO and SLiC Devices • ISDN • Digital Loop Devices • Analog Telephone Components. Software 
Application Notes 

VHC/VHCT ADVANCED CMOS LOGIC DATABOOK-1993 
This databook introduces National's Very High Speed CMOS (VHC) and Very High Speed TIL Compatible CMOS (VHCT) 
designs. The databook includes Description. and Family Characteristics • Ratings, Specifications and Waveforms 
Design Considerations and Product Datasheets. The topics discussed are the advantages of VHCIVHCT AC Performance, 
Low Noise Characteristics and Improved Interface Capabilities. 
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