


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Absolute Maximum Ratings (Note 1) 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. 

54FCTA 4.5Vt05.5V 
Terminal Voltage with Respect to GND (VTERM) 74FCTA 4.75V to 5.25V 

74FCTA -0.5V to 7.0V 
Input Voltage OV to Vee 

54FCTA -0.5V to 7.0V 

Temperature under Bias (T BIAS) 
Output Voltage OVtoVee 

74FCTA -55'Cto +125'C Operating Temperature (Till 

54FCTA -65'C to + 135'C 54FCTA - 55'C to + 125'C 

Storage Temperature (TSTG) 
74FCTA -O'Cto +70'C 

74FCTA -55'Cto + 125'C Junction Temperature (TJ) 

54FCTA -65'C to + 150'C CDIP 175'C 

Power Dissipation (PT) 0.5W 
PDIP 140'C 

DC Output Current (lOUT) 120mA 
Note 1: Absolute maximum ratings are those values beyond which damage 
to the device may occur. The databook specifications should be met. without 
exception. to ensure that the system design is reliable over its power supply, 
temperature, and outputlinput loading variables. National does not recom· 
mend operation of FACTlM FCT circuits outside databook specifications. 

DC Characteristics for 'FCTA Family Devices 
Typical values are at Vee = 5.0V, 25'C ambient and maximum loading. For test conditons shown as Max, use the value 
specified for the appropriate device type: Com: Vee = 5.0V ±5%, TA = O'C to +70'C; Mil: Vee = 5.0V ± 10%, TA = -55'C 
to + 125'C, VHe = Vee - 0.2V 

Symbol Parameter 
54FCTA174FCTA 

Units Conditions 
Min Typ Max 

VIH Minimum High Level 
2.0 V 

Input Voltage 

Vil Maximum Low Level 
0.8 V 

Input Voltage 

IIH Input High Current 5.0 
p.A 

Vee = Max VI = Vee 
5.0 VI = 2.7V (Note 2) 

III Input Low Current -5.0 
p.A 

Vee = Max VI = 0.5V (Note 2) 
-5.0 VI = GND 

loz Maximum TRI-STATE Current 10.0 Vee = Max Vo = Vee 
10.0 

p.A 
Vo = 2.7V (Note 2) 

-10.0 Vo = 0.5V (Note 2) 
-10.0 Vo = GND 

VIK Clamp Diode Voltage -0.7 -1.2 V Vee = Min; IN = -18 rnA 

lOS Short Circuit Current -60 -120 rnA Vee = Max (Note 1); Vo = GND 

VOH Minimum High Level 2.8 3.0 Vee = 3V; VIN = 0.2V or VHe; 10H = -32 p.A 
Output Voltage 

VHe Vee Vee = Min 10H = -300 p.A 
2.4 4.3 

V 
VIN = VIH or Vil 10H = -12 rnA (Mil) 

2.4 4.3 10H = -15 mA (Com) 

VOL Maximum Low Level GND 0.2 Vee = 3V; VIN = 0.2V or VHe; 10l = 300 p.A 
Output Voltage GND 0.2 Vee = Min 10l = 300 p.A 

0.3 0.55 
V 

VIN = VIH or Vil 10l = 48 rnA (Mil) 
0.3 0.55 10l = 64 mA (Com) 

Icc Maximum Quiescent Vee = Max 
Supply Current 0.001 1.5 rnA VIN �~� VHe, VIN :s: 0.2V 

fl = 0 • Il.lee Quiescent Supply Current; 
0.5 2.0 rnA 

Vee = Max 
TIL Inputs HIGH VIN = 3.4V (Note 3) 
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DC Characteristics for 'FCTA Family Devices (Continued) 
Typical values are at Vee = 5.0V, 25·C ambient and maximum loading. For test conditons shown as Max, use the value 
specified for the appropriate device type: Com: Vee = 5.0V ±5%, TA = O"C to +70·C; Mil: Vcc = 5.0V ±10%, TA = -55·C 
to + 125·C, VHC = Vee - 0.2V 

Symbol Parameter 
54FCTA174FCTA 

Units Conditions 

ICCD 

Ic 

DynamiC Power 
Supply Current (Note 4) 

Total Power Supply 
Current (Note 6) 

Input Hysteresis 
on Clock Only 

Min Typ 

0.25 

1.5 

1.8 

3.0 

5.0 

200 

Max 

0.40 rnA/MHz 

4.5 

5.0 

rnA 

8.0 

14.5 

mV 

Vcc = Max 
Outputs Open 

OEA = DEe = GND 
One Input Toggling 
50% Duty Cycle 

Vee = Max 
Outputs Open 

OEA = DEe = GND 

fl = 10 MHz 
One BitToggling 
50% Duty Cycle 

(Note 5) 

Vee = Max 
Outputs Open 

OEA = OEe = GND 

fl = 2.5 MHz 
Eight Bits Toggling 
50% Duty Cycle 

Nota 1: Maximum test duration not to exceed one second, not more than one output shorted at one time. 

Nota 2: This parameter guaranteed but not tested. 

Nota 3: Per TTL driven Input (VIN = 3.4V): all other Inputs at Vcc or GND. 

Nota 4: This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

Note 5: Values for these conditions are examples of the Icc fonnula. These limits are guaranteed but not tested. 

Note 6: Ie = IQUIESCENT + IINPUTS + IDYNAMIC 
Ic = Icc + AICC DHNT + ICCD (fCp/2 + fl NI) 
Icc = Quiescent Current 
Alcc = Power Supply Current for a TTL High Input (YIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of Inputs at DH 
ICCD = Dynamic Current Caused by an Input TransHion Pair (HLH or LHL) 
fCp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
fl = Input Frequency 
NI = Number of Inputs at fl 
All currents are in milliamps and all frequencies are in megahertz. 
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VIN = 3.4V 
VIN = GND 

VIN = 3.4V 
VIN = GND 



AC Electrical Characteristics: See Section 2 for Waveforms 

S4FCTA174FCTA 74FCTA S4FCTA 

TA = +2S'C 
TA. Vee = Com TA. Vee = Mil 

Fig. 
Symbol Parameter 

Vee = S.OV 
RL = soon RL = soon Units 

No. 
CL = SOpF CL = SOpF 

Typ Min (Note 1) Max Min (Note 1) Max 

tpLH Propagation Delay 
3.0 1.5 4.8 ns 2-8 

tpHL Onto On 

tpZH Output Enable Time 
4.0 1.5 6.2 ns 2-10 

tpZL 

tpHZ Output Disable Time 
3.0 1.5 5.6 ns 2-10 

tpLZ 
Nate 1: Minimum limits are guaranteed but not tested on propagation delays. 

Capacitance (T A = + 25'C, f = 1.0 MHz) 

Symbol Parameter (Note) Typ Max Units Conditions 

CIN Input Capacitance 6 10 pF VIN = OV 

COUT Output Capacitance 8 12 pF VOUT = OV 
Note: This parameter is measured at characterization but not tested. 

• 
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~National 
~ Semiconductor 

54FCT /7 4FCT244A 
Octal Buffer/Line Driver with TRI-STATE® Outputs 

General Description 
The 'FCT244A is an octal buffer and line driver designed to 
be employed as a memory address driver, clock driver and 
bus-oriented transmitter/receiver which provides improved 
PC board density. 

Ordering Code: See Section 8 

Logic Symbol 

IEEE/IEC 

OEl~N 
10 I> V 00 

1, 01 

12 02 

13 03 

~:~N I> V O~ 
15 0s 
Is Os 

J.r 07 

TL/F/l0270-1 

Pin Names 

OE1,OE2 

10-17 
00-0 7 

Description 

TRI-STATE Output Enable Inputs 
Inputs 
Outputs 

Features 
II NSC 54/74FCT244A is pin and functionally equivalent 

to IDT 54/74FCT244A 
II TRI-STATE outputs drive lines or buffer memory ad-

dress registers 
II TTL input and output level compatible 
II TTL inputs accept CMOS levels 
II High current latch up immunity 
II IOL = 64 mA (commercial) and 48 mA (military) 
II Electrostatic discharge protection ~ 2 kV 
II Military product compliant to MIL-STD 883C 
II Inherently radiation tolerant 

Connection Diagrams 

TLlF/l0270-2 

Truth Tables 
Inputs 

OE1 D 

L L 
L H 
H X 

Inputs 

OE2 

L 
L 
H 

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

D 

L 
H 
X 

Pin Assignment 
forlCC 

13 06 12 0s 1, 
IIDITlIIDIIDIIl 

G~~BfJ~~~ 
17fi] []JOE, 

031rn Ili!IVcc 
161m 1m 0E2 

Irnlmimlillim 
02 15 01 I~ 00 

TL/F/l0270-3 

Outputs 
(Pins 12, 14, 16, 18) 

L 
H 
Z 

Outputs 
(Pins 3, 5, 7, 9) 

L 
H 
Z 
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Absolute Maximum Ratings (Note 1) 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. 54FCTA 4.5Vto 5.5V 
Terminal Voltage with Respect to GND (VrERM) 74FCTA 4.75V to 5.25V 

54FCTA -0.5Vt07.0V 
Input Voltage OVtoVee 

74FCTA -0.5V to 7.0V 

Temperature under Bias (TSIAS) 
Output Voltage OVtoVee 

74FCTA -55'Cto + 125'C Operating Temperature (T A) 

54FCTA -65'Cto +135'C 54FCTA -55'Cto + 125'C 

Storage Temperature (TSTG) 
74FCTA - O'C to + 70'C 

74FCTA -55'C to + 125'C Junction Temperature (TJ) 

54FCTA -65'C to + 150'C CDIP 175'C 

Power Dissipation (Pr) 0.5W 
PDIP 140'C 

DC Output Current (lour) 120mA 
Note 1: Absolute maximum ratings are those values beyond which damage 
to the device may occur. The datebook specifications should be met, without 
exception, to ensure that the system design is reliable over its power supply, 
temperature, and output/input loading variables. National does not recom~ 
mend operation of FACT FeT circuits outside databook specifications. 

DC Characteristics for 'FCTA Family Devices 
Typical values are at Vee = 5.0V, 25'C ambient and maximum loading. For test conditons shown as Max, use the value 
specified for the appropriate device type: Com: Vee = 5.0V ± 5%, TA = O'C to + 70'C; Mil: Vee = 5.0V ± 10%, TA = -55'C 
to + 125'C, VHe = Vee - 0.2V 

Symbol Parameter 
54FCTA174FCTA 

Units Conditions 
Min Typ Max 

VIH Minimum High Level 
2.0 V 

Input Voltage 

VIL Maximum Low Level 
0.8 V 

Input Voltage 

IIH Input High Current 5.0 
/LA 

Vee = Max VI = Vee 
5.0 VI = 2.7V (Note 2) 

IlL Input Low Current -5.0 
/LA 

Vee = Max VI = 0.5V (Note 2) 
-5.0 VI = GND 

loz Maximum TRI·STATE Current 10.0 Vee = Max VI = Vee 
10.0 

/LA 
VI = 2.7V (Note 2) 

-10.0 VI = 0.5V (Note 2) 
-10.0 VI = GND 

VIK Clamp Diode Voltage -0.7 -1.2 V Vee = Min; IN = -18 mA 

los Short Circuit Current -60 -120 mA Vee = Max (Note 1); Vo = GND 

VOH Minimum High Level 2.8 3.0 Vee = 3V; VIN = 0.2V or VHe; 10H = -32/LA 
Output Voltage 

VHe Vee Vee = Min 10H = - 300 /LA 
2.4 4.3 

V 
VIN' = VIH or VIL 10H = -12 mA (Mil) 

2.4 4.3 10H = -15 mA (Com) 

VOL Maximum Low Level GND 0.2 Vee = 3V; VIN = 0.2V or VHe; 10L = 300/LA 
Output Voltage GND 0.2 Vee = Min 10L = 300/LA 

0.3 0.55 
V 

VIN = VIH or VIL 10L = 48 mA (Mil) 
0.3 0.55 10L = 64 mA (Com) 

lee Maximum Quiescent Vee = Max 
Supply Current 0.001 1.5 mA VIN ;;, VHe, VIN s: 0.2V 

fl = 0 

Alee Quiescent Supply Current; 
0.5 2.0 mA 

Vee = Max 
TTL Inputs HIGH VIN = 3.4V (Note 3) 
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== ~ DC Characteristics for 'FCTA Family Devices (Continued) 
Typical values are at Vcc = 5.0V, 25'C ambient and maximum loading. For test conditons shown as Max, use the value 
specified for the appropriate device type: Com: Vcc = 5.0V ±5%, TA = O'C to +70'C; Mil: Vcc = 5.0V ±10%, TA = -55'C 
to + 125'C, VHC = Vcc - 0.2V 

Symbol Parameter 
54FCTA174FCTA 

Units Conditions 

ICCD 

IC 

Dynamic Power 
Supply Current (Note 4) 

Total Power Supply 
Current (Note 6) 

VH Input Hysteresis 
on Clock Only 

Min Typ 

0.25 

1.5 

1.8 

3.0 

5.0 

200 

Max 

0.40 mA/MHz 

4.5 

5.0 

mA 

8.0 

14.5 

mV 

Vcc = Max 
Outputs Open 
OEA = OEB = GND 
One Input Toggling 
50% Duty Cycle 

Vcc = Max 
Outputs Open 
OEA = OEB = GND 

fl = 10MHz 
One Bit Toggling 
50% Duty Cycle 

(Note 5) 

Vcc = Max 
Outputs Open 

OEA = OEe = GND 

fl = 2.5 MHz 
Eight Bits Toggling 
50% Duty Cycle 

Note 1: Maximum test duration not to exceed one second, not more than one output shorted at one time. 
Note 2: This parameter guaranteed but not tested. 

Note 3: Per TTL driven Input (VIN = 3.4V); all other Inputs at Vcc or GND. 

Note 4: This parameter Is not directly testable, but Is derived lor use In Total Power Supply calculations. 

Nole 5: Values lor these conditions are examples 01 the Ice lormula. These limits are guaranteed but not tested. 

Note 6: Ic = IQUIESCENT + IINPUTS + IDYNAMIC 
Ic = Icc + alce DHNT + IceD (lcp/2 + II NI) 
Ice = Quiescent Current 
alcc = Power Supply CUrrent for a TTL High Input (VIN = 3.4V) 
DH = Duly Cycle lor TTL Inputs High 
NT = Number of Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
Icp = Clock Frequency lor Register Devices (Zero lor Non·Register Devices) 
'I = Input Frequency 
NI = Number of Inputs at fl 
All currents are In milliamps and all frequencies are in megahertz. 
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VIN = 3.4V 
VIN = GND 

VIN = 3.4V 
VIN = GND 



AC Electrical Characteristics: See Section 2 for Waveforms 

54FCTA174FCTA 74FCTA 54FCTA 

TA = +25'C 
TA, Vee = Com TA, Vee = Mil 

Fig. 
Symbol Parameter RL = soon RL = soon Units 

Vee = 5.0V 
CL = 50pF CL = 50pF 

No. 

Typ Min (Note 1) Max Min (Note 1) Max 

tpLH Propagation Delay 
3.1 1.5 4.8 ns 2-8 

tpHL On to On 

tPZH Output Enable Time 
3.8 1.5 6.2 ns 2-11 

tpZL 

tpHZ Output Disable Time 
3.3 1.5 5.6 ns 2-11 

tpLZ 
Note 1: Minimum limits are guaranteed but not tested on propagation delays. 

Capacitance (T A = + 25'C, f = 1.0 MHz) 

Symbol Parameter (Note) Typ Max Units Conditions 

CIN Input Capacitance 6 10 pF VIN = OV 

COUT Output Capacitance 8 12 pF VOUT = OV 
Note: This parameter is measured at characterization but not tested. 
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~National 
~ Semiconductor 

54FCT /7 4FCT245A 
Octal Bidirectional Transceiver 
with TRI-STATE® Inputs/Outputs 

General Description 
The 'FCT245A contains eight non-inverting bidirectional 
buffers with TRI-STATE outputs and is intended for bus-ori­
ented applications. The Transmit/Receive (T /R) input de­
termines the direction of data flow through '''Ie bidirectional 
transceiver. Transmit (active-HIGH) enable~ data from A 
ports to B ports; Receive (active-LOW) enableb 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 8 

Logic Symbols 

Features 
• NSC 54174FCT245A is pin and functionally equivalent 

to lOT 54174FCT245A 

• Non-inverting buffers 
• Bidirectional data path 
• TTL input and output level compatible 
• TTL inputs accept CMOS levels 
• High current latch up immunity 
• IOl = 64 mA (commercial) and 48 mA (military) 
• Electrostatic discharge protection ~ 2 kV 
• Military product compliant to MIL-STD 883C 
• Inherently radiation tolerant 

Connection Diagrams 

IEEE/IEC Pin Assignment 

Pin 
Names 

TL/F/l0271-1 

Description 

Output Enable Input 
Transmit/Receive Input 
Side A Inputs or TRI­
STATE Outputs 
Side B Inputs or TRI­
STATE Outputs 

Truth Table 
Inputs 

OE T/R 

L 
L 
H 

L 
H 
X 

Outputs 

Bus B Data to Bus A 
Bus A Data to Bus B 
HIGH-Z State 

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

OE 
T/R 

7-16 

B, 

B2 

B3 

B. 

B5 

B6 

B7 

TUF/l0271-2 

for DIP, Flatpak and SOIC 

.J ~'\::7~ 
2 L 

3 

4 

~ 
t!! 
18 

17 

Vee 
DE 

Bo 

Bl 
5 16 

6 15 
A3 B2 

51: 

7 ~ 14 
A. B3 

8 13 
A5 B4 

9 12 
As B5 

.,lllil 11 
A7 B6 

GND B7 

TL/F/l0271-3 

Pin Assignment 
forlCC 

AS As A. A3 A2 
III mlii 1Il0 

A71Il1IJ III AI GND!lID III Ao 
BrrITI my/Ii 
Bslm ~Vcc 
Bs~ li!liiE 

1HI~1rn1lll1rn 
B. B3 B2 B, Bo 

TL/F110271-4 



Absolute Maximum Ratings (Note 1) 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. 54FCTA 4.5Vto 5.5V 
Terminal Voltage with Respect to GND (VTERM) 74FCTA 4.75V to 5.25V 

54FCTA - 0.5V to 7.0V Input Voltage OVtoVee 74FCTA - 0.5V to 7.0V 

Temperature under Bias (T BIAS) 
Output Voltage OVtoVee 

74FCTA - 55'C to + 125'C Operating Temperature (T A) 

54FCTA - 65'C to + 135'C 54FCTA - 55'C to + 125'C 

Storage Temperature (TSTG) 
74FCTA O'Cto +70'C 

74FCTA -55'Cto +125'C Junction Temperature (TJ) 

54FCTA - 65'C to + 150'C CDIP 175'C 

Power Dissipation (PT) 0.5W 
PDIP 140'C 

DC Output Current (lOUT) 120mA 
Note 1: Absolute maximum ratings are those values beyond which damage 
to the device may occur. The databook specifications should be met, without 
exception, to ensure that the system design is reliable over Its power supply, 
temperature, and output/Input loading variables. National does not recom~ 
mend operation of FAeTTM FCT circuits outside dalabook specifications. 

DC Characteristics for 'FCTA Family Devices 
Typical values are at Vee = 5.0V, 25'C ambient and maximum loading. For test conditions shown as Max, use the value 
specified for the appropriate device type: Com: Vee = 5.0V ± 5%, TA = O'C to + 70'C; Mil: Vee = 5.0V ± 10%, TA = -55'C 
to + 125'C, VHe = Vee - 0.2V. 

Symbol Parameter 
54FCTA174FCTA 

Units Conditions 
Min Typ Max 

VIH Minimum High Level 
2.0 V 

Input Voltage 

VIL Maximum Low Level 
0.8 V 

Input Voltage 

IIH Input High Current 5.0 
/LA 

Vee = Max VI = Vee 
(except I/O Pins) 5.0 VI = 2.7V (Note 2) 

IIH Input High Current 15 
/LA 

Vee = Max VI = Vee 
(110 Pins Only) 15 VI = 2.7V (Note 2) 

IlL Input Low Current -5.0 
/LA 

Vee = Max VI = 0.5V (Note 2) 
(except 110 Pins) -5.0 VI = GND 

IlL Input Low Current -15 
/LA 

Vee = Max VI = 0.5V (Note 2) 
(110 Pins Only) -15 VI = GND 

VIK Clamp Diode Voltage -0.7 -1.2 V Vee = Min; IN = -18 mA 

lOS Short Circuit Current -60 -120 mA Vee = Max (Note 1); Vo = GND 

VOH Minimum High Level 2.8 3.0 Vee = 3V;VIN = 0.2VorVHe;loH = -32/LA 
Output Voltage 

VHe Vee Vee = Min 10H = -300/LA 
2.4 4.3 

V 
VIN = VIH or VIL 10H = -12 mA (Mil) 

2.4 4.3 10H = -15 mA (Com) 

VOL Maximum Low Level GND 0.2 Vee = 3V; VIN = 0.2V or VHe; 10L = 300/LA 
Output Voltage GND 0.2 Vee = Min 10L = 300 /LA 

0.3 0.55 
V 

VIN = VIH or VIL 10L = 48 mA (Mil) 
0.3 0.55 10L = 64 mA (Com) ,. 
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DC Characteristics for 'FCTA Family Devices (Continued) 
Typical values are at Vee = 5.0V, 25'C ambient and maximum loading. For test conditions shown as Max, use the value 
specified for the appropriate device type: Com: Vcc = 5.0V ±5%, TA = O'C to +70'C; Mil: Vee = 5.0V ±10%, TA = -55'C 
to + 125'C, VHC = Vcc - 0.2V. 

Symbol Parameter 
54FCT174FCT 

Units Conditions 
Min Typ Max 

Icc Maximum Quiescent Vee = Max 
Supply Current 0.001 1.5 mA VIN ~ VHC, VIN s: 0.2V 

fl = 0 

alcc Quiescent Supply Current; 
0.5 2.0 mA 

Vcc = Max 
TTL Inputs HIGH VIN = 3.4V (Note 3) 

ICCD Dynamic Power Vcc = Max VIN ~ VHC 
Supply Current (Note 4) 

0.25 0.40 mAIMHz 
Outputs Open VIN s: 0.2V 
T/R = GNDorVcc 
OE = GND 
One Input Toggling 
50% Duty Cycle 

Ic Total Power Supply Vee = Max VIN ~ VHC 
Current (Note 6) 1.5 4.5 Outputs Open VIN s: 0.2V 

T/R = OE = GND 

fl = 10MHz VIN = 3.4V 
1.8 5.0 One Bit Toggling VIN = GND 

mA 
50% Duty Cycle 

(Note 5) VIN ~ VHC 
3.0 8.0 Vcc = Max VIN s: 0.2V 

Outputs Open 
TiA = OE = GND 

fl = 2.5 MHz VIN = 3.4V 
5.0 14.5 Eight Bits Toggling VIN = GND 

50% Duty Cycle 

VH Input Hysteresis 
200 mV 

on Clock Only 
Note 1: Maximum test duration not to exceed one second. not more than one output shorted at one time. 

Nole 2: This parameter guaranteed but not tested. 
Nole 3: Per TTL driven input (YIN = 3.4V); all other inputs at Vcc or GND. 
Nole 4: This parameter Is not directly testable, but is derived lor use in Total Power Supply calculations. 
Nole 5: Values lor these conditions are examples 01 the Icc lormula. These limits are guaranteed but not tested. 
Nole 6: Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + Alcc DHNT + ICCD (lcp/2 + II NI) 
ICC = Quiescent Current 
Alcc = Power Supply Currant lor a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number 01 Inputs at DH 
lceo = Dynamic Currant Caused by an Input Transition Pair (HLH or LHL) 
lep = Clock Frequency for Register Devices (Zero for Non·Register Devices) 
II = Input Frequency 
NI = Number of Inputs at II 
All currents are in milliamps and all frequencies are in megahertz. 
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AC Electrical Characteristics: See Section 2 for Waveforms 

54FCTA174FCTA 74FCTA 54FCTA 

TA = +25"C TA. Vee = Com TA. Vee = Mil Fig. 
Symbol Parameter 

Vee = 5.0V 
Rl = 500n Rl = 500n Units 

No. 
Cl = 50pF Cl = 50pF 

Typ Min (Note 2) Max Min (Note 2) Max 

tpLH Propagation Delay 
3.3 1.5 4.6 ns 2·8 

tpHL AtoB.BtoA 

tPZH Output Enable Time 
4.8 1.5 6.2 ns 2·8 

tPZL OEtoAorB 

tpHZ Output Disable Time 
4.5 1.5 5.0 ns 2·11 

tpHL OEtoAorB 

tpZH Output Enable Time 
4.8 1.5 6.2 ns 2·11 

tpZL T/R toA or B (Note 1) 

tpHZ Output Enable Time 
4.5 1.5 5.0 ns 2·11 

tpLZ T/RtoAor B (Note 1) 
Note 1: This parameter is guaranteed but not tested. 
Note 2: Minimum limits guaranteed but not tested on propagation delays. 

Capacitance T A = + 25DC, f = 1.0 MHz 

Symbol Parameter (Note) Typ Max Units Conditions 

CIN Input Capacitance 6 10 pF VIN = OV 

COUT Output Capacitance 8 12 pF VOUT = OV 
Note: This parameter is measured at characterization but not tested. 
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~National 
~ Semiconductor 

54FCT 17 4FCT273A 
Octal D Flip-Flop 

General Description 
The 'FCT273A has eight edge-triggered Ootype flip-flops 
with Individual O. inputs and Q outputs. The common buff­
ered Clock (CP) and Master Reset (MR) input load and re­
set (clear) all flip-flops simultaneously. 

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

FACTTM FCTA utilizes NSC quiet series technology to pro­
vide improved quiet output switching and dynamic threshold 
performance. 

FACT FCTA features NSC correction and split ground bus 
for superior performance. 

Logic Symbols 

ADVANCE INFORMATION 

Features 
• NSC 54FCT174FCT273A is pin and functionally equiva-

lent to lOT 54FCT174FCT273A 
• Ideal buffer for MOS microprocessor or memory 

• Buffered common clock 
• Buffered, asynchronous master reset 
• Input clamp diodes to limit bus reflections 
• TTL/CMOS input and output level compatible 

• IOL = 48 mA (Com), 32 mA (Mil) 
• CMOS power levels 
• 4 kV minimum ESO immunity 
• Military Product compliant to MIL-STO 883 

Connection Diagrams 

Pin Assignment 
IEEE/IEC for DIP, Flatpak and SOIC 

CP 

MR 

Pin Names 

N'R 
CP 

Do 
0, 

02 

03 

TL/F110660-1 
04 

05 

06 

17 

Description 

Data Inputs 
Master Reset 
Clock Pulse Input 
Data Outputs 

00 

0, 

°2 
03 

°4 

°5 
06 

°7 

TLlF110660-2 
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N'R 
00 

Do 

D, 

0, 

02 

D2 

D3 

03 
GND 

1 Vee 
2 07 
3 17 
4 D6 
5 06 
6 05 
7 D5 

13 D4 
12 04 

10 11 CP 

TL/FI10660-3 

Pin Assignment 
forLCC 

D:!DzOzO, D, 
[!I [iJ[!l rn:J III 

G~~:O~~: CP[jJ [IlN'R 
041rn ~vee 
D41rn 1iID~ 

1HI~~IiZI~ 

DsOsOsDeI7 
TLlFI10660-4 
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~National 
~ Semiconductor 

54FCT 17 4FCT373A 
Octal Transparent Latch with TRI-STATE® Outputs 

General Description 
The 'FCT373A consists of eight latches with TRI-STATE 
outputs for bus organized system applications. The flip-flops 
appear transparent to the data when 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 bus output is in the 
high impedance state. 

Ordering Code: See Section 8 

Logic Symbols 

Features 
• NSC 54/74FCT373A pin and functionally equivalent to 

lOT 54174FCT373A 
• Eight latches in a single package 
• TRI-STATE outputs for bus interfacing 
• TTL input and output level compatible 
• High current latch up immunity 
• IOL = 48 mA (commercial) and 32 mA (military) 
• Military product compliant to MIL-STD 883 

Connection Diagrams 

Pin Assignment 

IEEEIlEC 
for DIP, Flatpak and SOIC 

Pin Names 

Tl1Fll0618-1 

Description 

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

DE 
LE 

°0 

°1 

°2 
03 

°4 

°5 
06 

Iry 

°0 
0, 

O2 

°3 

°4 

°5 

°6 

°7 

TUFll0618-2 

7-21 

DE 
00 

°0 

°1 
0, 

°2 

°2 

°3 

°3 
GNO 

1 20 Vee 
2 19 °7 
3 18 Iry 
4 17 °6 
5 16 °6 
6 15 °5 
7 14 °5 
8 13 °4 
9 12 04 

10 11 LE 

Tl1Fll0818-3 

Pin Assignment 
forLCC 

D:I D:z O2 0, D, 
rn:Jmrn:Jrn:J[I] 

G~~~D~~: lE [j] [!JOE 
041il1 @iVcc 
D4~ ~07 

1HI~~1i1I1iE 
DsDs06Ds~ 

TUF/l0618-4 

~ 

fI 



Functional Description 
The 'FCT373A contains eight D-type latches with TRI­
STATE outputs. 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 Din­
puts a setup time preceding the HIGH-to-LOW transition of 
LE. The TRI-STATE outputs are controlled by the Output 
Enable (OE) input. When OE is LOW, the standard outputs 
are in the 2-state mode. When OE 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 

TLIFI1061B-S 

Please note that this diagram Is provided only for the understanding of logic operatlon~ and should not be used to estimate propagation delays. 
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Absolute Maximum Rating (Note 1) 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. 54FCTA 4.5Vto 5.5V 
Terminal Voltage with Respect to GND (VTERM) 74FCTA 4.75V to 5.25V 

54FCTA -0.5Vto +7.0V Input Voltage OVtoVee 74FCTA -0.5Vto +7.0V 

Temperature under Bias (TSIAS) 
Output Voltage OVtoVee 

74FCTA -55·Cto + 125·C Operating Temperature (TAl 

54FCTA -65·Cto + 135·C 54FCTA -55·C to + 125·C 

Storage Temperature (TSTG) 
74FCTA -O·Cto +70·C 

74FCTA -55·Cto + 125·C Junction Temperature (TJ) 

54FCTA -65·C to + 150·C CDIP 175·C 

Power Dissipation (PT) 0.5W 
PDIP 140·C 

DC Output Current (lOUT) 120mA 
Note 1: Absolute maximum ratings are those values beyond which damage 
to the device may occur. The databook specifications should be met, without 
exception, to ensure that the system design is reliable over its power supply, 
temperature, and oulputllnput loading variables. National does not recom· 
mend operation of FACT FCTA circuits outside databook specifications. 

DC Characteristics for 'FCTA Family Devices 
Typical values are at Vee = 5.0V, 25·C ambient and maximum loading. For test conditions shown as Max, use the value 
specified for the appropriate device type: Com: Vee = 5.0V ±5%, TA = O·C to +70·C; Mil: Vee = 5.0V ±10%, TA = -55·C 
to + 125·C, VHe = Vee - 0.2V 

Symbol Parameter 
54FCTA174FCTA 

Units Conditions 
Min Typ Max 

VIH Minimum High Level 
2.0 V 

Input Voltage 

VIL Maximum Low Level 
0.8 V 

Input Voltage 

IIH Input High Current 5.0 
,.,.A 

Vee = Max VI = Vee 
5.0 VI = 2.7V (Note 2) 

IlL Input Low Current -5.0 
IJ.A 

Vee = Max VI = 0.5V (Note 2) 
-5.0 VI = GND 

10Z Maximum TRI·STATE Current 10.0 Vee = Max VI = Vee 
10.0 

,.,.A 
VI = 2.7V (Note 2) 

-10.0 VI = 0.5V (Note 2) 
-10.0 VI = GND 

VIK Clamp Diode Voltage -0.7 -1.2 V Vee = Min; IN = -18 mA 

lOS Short Circuit Current -60 -120 mA Vee = Max (Note 1); Vo = GND 

VOH Minimum High Level 2.8 3.0 Vee = 3V; VIN = 0.2Vor VHe; 10H = -32,.,.A 
Output Voltage 

VHe Vee Vee = Min 10H = -300,.,.A 
2.4 4.3 

V 
VIN = VIH orVIL 10H = -12 mA (Mil) 

2.4 4.3 10H = -15 mA (Com) 

VOL Maximum Low Level GND 0.2 Vce = 3V; VIN = 0.2V or VHe; 10L = 300,.,.A 
Output Voltage GND 0.2 Vee = Min 10L = 300,.,.A 

0.3 0.50 
V 

VIN = VIH or VIL 10L = 32 mA (Mil) 
0.3 0.50 10L = 48 mA (Com) 

Icc Maximum Quiescent Vee = Max 
Supply Current 0.001 1.5 mA VIN ~ VHe, VIN :s: 0.2V 

fl = 0 

dice Quiescent Supply Current; 
0.5 2.0 mA Vee = Max 

TTL Inputs HIGH VIN = 3.4V (Note 3) • 
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DC Characteristics for 'FCTA Family Devices (Continued) 
Typical values are at Vee = 5.0V, 25'C ambient and maximum loading. For test conditions shown as Max, use the value 
specified for the appropriate device type: Com: Vcc = 5.0V ±5%, TA = O'C to +70'C; Mil: Vee = 5.0V ±10%, TA = -55'C 
to + 125'C, VHe = Vcc - 0.2V 

Symbol 

ICCD 

Ie 

Parameter 

Dynamic Power 
Supply Current (Note 4) 

Total Power Supply 
Current (Note 6) 

Input Hysteresis 
on Clock Only 

54FCTA174FCTA 

Min Typ Mex 

0.25 0.45 

1.5 4.5 

1.8 5.0 

3.0 8.0 

5.0 14.5 

200 

Units 

mA/MHz 

mA 

mV 

Vee = Max 
Outputs Open 
~=GND 
LE = Vcc 
One Input Toggling 
50% Duty Cycle 

Vee = Max 
Outputs Open 
~=GND 
LE = Vee 

fl = 10MHz 
One Bit Toggling 
50% Duty Cycle 

(Note 5) 
Vcc = Max 
OE= GND 
LE = Vcc 

fl = 2.5 MHz 
Eight Bits Toggling 
50% Duty Cycle 

Note 1: Maximum test duration not to exceed one second, not more than one output shorted at one time. 

Note 2: This parameter guaranteed but not tested. 

Note 3: Per TIL driven input (YIN = 3.4V); all other inputs at Vcc or GND. 

Note 4: This parameter Is not directly testable. but is derived lor use In Totsl Power Supply calculations. 

Note 5: Values lor these conditions are examples of the Icc lormula. These limits are guaranteed but not tested. 

Note 6: Ic = IQUIESCENT + liN PUTS + IDYNAMIC 
Ic = Icc + alcc DHNT + lceo (lcp/2 + II NI) 
Icc = Quiescent Current 

alcc = Power Supply Current lor a TIL High Input (YIN = 3.4V) 

DH = Duly Cycle lor TIL Inputs High 

NT = Number 01 Inputs at DH 

ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
Icp = Clock Frequency lor Register Devices (Zero lor Non·Reglster Devices) 

II = Input Frequency 

NI = Number 01 Inputs at II 

All currents are in milliamps and all Irequencies are in megahertz. 
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Conditions 

VIN = 3.4V 
VIN = GND 

VIN = 3.4V 
VIN = GND 



AC Electrical Characteristics: See Section 2 for Waveforms 

S4FCTA174FCTA 74FCTA S4FCTA 

TA = +2SoC TA. Vee = Com TA. Vee = Mil Fig. 
Symbol Parameter RL = soon RL = soon Units 

Vee = 5.0V CL=50pF CL = 50pF 
No. 

Typ Min (Note 1) Max Min (Note 1) Max 

tpLH Propagation Delay 
4.0 1.5 5.2 ns 2·8 

tpHL Onto On 

tpZH Output Enable Time 
5.5 1.5 6.5 ns 2·11 

tPZL 

tpHZ Output Disable Time 
4.0 1.5 5.5 ns 2·11 

tpLZ 

tpLH Propagation Delay 
7.0 2.0 8.5 ns 2·8 

tpHL LEtoOn 

tsu Set Up Time High or Low 
1.0 2.0 ns 2·10 

Dn toLE 

tH Hold Time High or Low 
1.0 1.5 ns 2·10 

Onto LE 

tw LE Pulse Width 
4.0 5.0 2·9 High or Low 

ns 

Note 1: Minimum limits are guaranteed but not tested on propagation delays. 

Capacitance T A = + 25°C, f = 1.0 MHz 

Symbol Parameter (Note 1) Typ Max Units Conditions 

CIN Input Capacitance 6 10 pF VIN = OV 

COUT Output Capacitance 8 12 pF VOUT = OV 
Nole: This parameter is measured at characlerizaUon but not tested. 
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~National 
~ Semiconductor 

54FCT 17 4FCT37 4A 
Octal D Flip-Flop with TRI-STATE® Outputs 

General Description 
The 'FCT374A 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. 

Ordering Code: See Section 8 

Logic Symbols 

Features 
• NSC 54174FCT374A is pin and functionally equivalent 

to IDT 54174FCT374A 
• Buffered positive edge triggered clock 
• TRI-STATE outputs for bus-oriented applications 
• TTL input and output level compatible 
• TTL inputs accept CMOS levels 
• High current latch up immunity 
• IOL = 48 mA (commercial) and 32 mA (military) 
• Electrostatic discharge protection :2: 2 kV 
• Inherently radiation tolerant 

Connection Diagrams 

IEEE/IEC Pin Assignment 

DE 
CP 

OE 
Do 00 

01 °1 

TUF/10264-1 
O2 °2 
03 03 

04 0. 

05 °5 

06 06 

0., °7 
TL/F/10264-2 

Pin Names Description 

Do-D7 Data Inputs 
CP Clock Pulse Input 
OE TRI-STATE Output Enable Input 
00-0 7 TRI-STATE Outputs 
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for DIP, Flatpak and SOIC 

DE 

°0 
Do 
01 

°1 

°2 
02 

03 

03 

GND 

1 20 Vee 
2 19 °7 
3 18 0., 
<I 17 06 

5 16 °6 
6 15 °5 
7 14 05 

8 13 04 
9 12 0, 

10 11 CP 

TLlF/10264-3 

Pin Assignment 
forlCC 

03~~0101 
lID IlHII rID III 

03 [[J I: ~Do 
GND IIQJ " III 00 

CP IIi! " [j] DE 
0,1ilI ,,@iVcc 
D, Ii] ( ~ @l07 

~JO",,{JI{JUif 
~1im1i§)1i1l1iE 

Ds°50a0s0., 

TUF/10264-4 



,---------------------------------------------------------------------------------, Co) 

Functional Description 
The 'FCT374A consists of eight edge-triggered flip-flops 
with individual D-type inputs and TRI-STATE 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 
.../ = LOW-to-HIGH Transition 

Outputs 

OE On 

L H 
L L 
H Z 

TUF/l0264-5 

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 1) 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. 54FCTA 4.5Vto 5.5V 
Terminal Voltage 74FCTA 4.75V to 5.25V 

with Respect to GND (VTERM) Input Voltage OVtoVee 54FCTA -0.5Vt07.0V 
74FCTA -0.5Vt07.0V Output Voltage OVtoVeG 

Temperature under Bias (TBIAS) Operating Temperature (TA) 

74FCTA -55'Cto + 125'C 54FCTA - 55'C to + 125'C 

54FCTA -65'Cto +135'C 74FCTA O'Cto +70'C 

Storage Temperature (TSTG) Junction Temperature (TJ) 

74FCTA -55'Cto + 125'C CDIP 175'C 

54FCTA - 65'C to + 150'C PDIP 140'C 

Power Dissipation (PT) 0.5W 

DC Output Current (lOUT) 120mA 
Note 1: Absolute maximum ratings are those values beyond which damage 
to the device may occur. The databook specifications should be met, without 
exception, to ensure that the system design is reliable over its power supply, 
temperature, and output/input loading variables. National does not recom· 
mend operation of FACT Fer circuits outside databook specifications. 

DC Characteristics for 'FCTA Family Devices 
Typical values are at Vee = 5.0V, 25'C ambient and maximllm loading. For test conditions shown as Max, use the value 
specified for the appropriate device type: Com: Vee = 5.0V ±5%, TA = O'C to +70'C; Mil: Vee = 5.0V ±10%, TA = -55'C 
to + 125'C, VHe = Vee - 0.2V. 

Symbol Parameter 
54FCTA174FCTA 

Units Conditions 
Min Typ Max 

VIH Minimum High Level 
2.0 V 

Input Voltage 

VIL Maximum Low Level 
0.8 V 

Input Voltage 

IIH Input High Current 5.0 
",A 

Vee = Max VI = Vee 
5.0 VI = 2.7V (Note 2) 

IlL Input Low Current -5.0 
",A 

Vee = Max VI = 0.5V (Note 2) 
-5.0 VI = GND 

loz Maximum TRI·STATE Current 10.0 Vee = Max Vo = Vee 
10.0 

",A 
Vo = 2.7V (Note 2) 

-10.0 Vo = 0.5V (Note 2) 
-10.0 Vo = GND 

VIK Clamp Diode Voltage -0.7 -1.2 V Vee = Min; IN = -18 mA 

los Short Circuit Current -60 -120 mA Vee = Max (Note 1); Vo = GND 

VOH Minimum High Level 2.8 3.0 Vee = 3V; VIN = 0.2Vor VHe; 10H = -32 ",A 
Output Voltage 

VHe Vee Vee = Min 10H = -300",A 
2.4 4.3 

V 
VIN = VIH or VIL 10H = -12mA(MiI) 

2.4 4.3 10H = -15mA(Com) 

VOL Maximum Low Level GND 0.2 Vee = 3V; VIN = 0.2V or VHe; 10L = 300 ",A 
Output Voltage GND 0.2 Vee = Min 10L = 300 ",A 

0.3 0.50 
V 

VIN = VIH or VIL 10L = 32 mA (Mil) 
0.3 0.50 10L = 48 mA (Com) 

Icc Maximum Quiescent Vee = Max 
Supply Current 0.001 1.5 mA VIN ;;, VHe, VIN ~ 0.2V 

fl = 0 

alec Quiescent Supply Current; 
0.5 2.0 mA Vee = Max 

TTL Inputs HIGH VIN = 3.4V (Note 3) 

7·28 



Co) ..... 
DC Characteristics for 'FCTA Family Devices (Continued) := 
Typical values are at Vcc = S.OV, 2S·C ambient and maximum loading. For test conditions shown as Max, use the value 
specilied lor the appropriate device type: Com: Vcc = S.OV ±S%, TA = O·C to +70·C; Mil: Vcc = 5.0V ±10%, TA = -55·C 
to + 125·C, VHC = Vcc - 0.2V. 

Symbol 

ICCD 

Ic 

Parameter 

Dynamic Power 
Supply Current (Note 4) 

Total Power Supply 
Current (Note 6) 

Input Hysteresis 
on Clock Only 

54FCTA174FCTA 

Min Typ Max 

0.15 0.25 

1.5 4.0 

2.0 6.0 

3.75 7.8 

6.0 16.8 

200 

Units 

mA/MHz 

mA 

mV 

Vcc = Max 
Outputs Open 
OE = GND 
One Input Toggling 
50% Duty Cycle 

Vcc = Max 
Outputs Open 
Icp = 10 MHz 
OE = GND 
II = 5.0 MHz 
One Bit Toggling 
50% Duty Cycle 

(Note 5) 

Vcc = Max 
Outputs Open 
Icp = 10 MHz 
OE = GND 
II = 2.5 MHz 
Eight Bits Toggling 
SO% Duty Cycle 

Note 1: Maximum test duration not to exceed one second, not more than one output shorted at one time. 

Note 2: This parameter guaranteed but not tested. 
Note 3: Per TTL driven input (V,N ~ 3.4V); all other inputs at Vce or GND. 
Note 4: This parameter is not directly testable, but is derived lor use in Total Power Supply calculations. 
Note 5: Values lor the .. conditions Bre examples 01 the ICC lormula. These limits are guaranteed but not tested. 
Note 6: Ic ~ 10UIESCENT + I,NPUTS + IDYNAMIC 

Ic = Icc + boice DHNT + IceD (lcp/2 + I, N,) 
Icc = Quiescent Current 
boice ~ Power Supply Current lor a TTL High Input (V,N = 3.4V) 

DH = Duly Cycle lor TTL Inputs High 
NT = Number 01 Inputs at DH 
IceD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

ICp = Clock Frequency lor Register Devices (Zero lor Non·Register Devices) 
I, = Input Frequency 
N, = Number 01 Inputs at I, 
All currents are in milliamps and all frequencies are in megahertz. 

7-29 

Conditions 

VIN = 3.4V 
VIN = GND 

VIN = 3.4V 
VIN = GND 



AC Electrical Characteristics: See Section 2 for Waveforms 

S4FCTA174FCTA 74FCTA S4FCTA 

TA = +2S'C 
TA, Vee = Com TA, Vee = Mil Fig. 

Symbol Parameter 
Vee = S.OV 

Rl = soon Rl = soon Units 
No. 

Cl = SOpF Cl = SOpF 

Typ Min (Note 1) Max Min (Note 1) Max 

tpLH Propagation Delay 
4.5 2.0 6.5 ns 2·8 

tpHl CptoOn 

tpZH Output Enable Time 
5.5 1.5 6.5 ns 2·11 

tPZl 

tpHZ Output Disable Time 
4.0 1.5 5.5 ns 2·11 

tpLZ 

tsu Set Up Time High or Low 
1.0 2.0 ns 2-10 

Dn to Cp 

tH Hold Time High or Low 
0.5 1.5 ns 2-10 

Dn to Cp 

tw Cp Pulse Width 
4.0 5.0 ns 2-9 

High or Low 
Note 1: Minimum limits are guaranteed but not tested on propagation delays. 

Capacitance T A = + 25'C, f = 1.0 MHz 

Symbol Parameter (Note) Typ Max Unit Condition 

CIN Input Capacitance 6 10 pF VIN = OV 

COUT Output Capacitance 8 12 pF VOUT = OV 
Nole: This parameter Is measured at characterizaUon but not tested. 
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Co) .... 
~National ADVANCE INFORMATION ~ 

~ Semiconductor 

54FCT377A/74FCT377A 
Octal D Flip-Flop with Clock Enable 

General Description 
The FCT377A has eight edge-triggered, D-type flip-flops 
with individual D inputs and a outputs. The common buff­
ered Clock (CP) input loads all flip-flops simultaneously, 
when the Clock Enable (CE) is LOW. 

The register is fully edge-triggered. The state of each D in­
put, one setup time before the LOW-to-HIGH clock tran­
sition, is transferred to the corresponding flip-flop's a out­
put. The CE input must be stable only one setup time prior 
to the LOW-to-HIGH clock transition for predictable opera­
tion. 

FACTTM FCTA utilizes NSC quiet series technology to pro­
vide improved quiet output switching and dynamiC threshold 
performance. 

FACT FCTA features undershoot corrector in addition to a 
split ground bus for superior performance. 

Logic Symbols 

CE 
CP CP 
CE 

Do 
D, 

TL/F/'0697-1 
O2 

D3 

04 

05 

06 

07 

Pin Names Description 

DO-D7 Data Inputs 
CE Clock Enable (Active LOW) 
aO-a7 Data Outputs 
CP Clock Pulse Input 

Features 
• NSC 54FCTI74FCT377A is pin and functionally equiva­

lent to IDT 54FCT/74FCT377A 
• Ideal for addressable register applications 
• Clock enables for address and data synchronization ap-

plications 
• Input clamp diodes to limit bus reflections 
• TTL/CMOS input and output level compatible 
• IOL = 4B mA (com), 32 mA (mil) 
• CMOS power levels 
• ESD immunity ~ 4 kV. 
• Military product compliant to MIL-STD BB3 

Connection Diagrams 
Pin Assignment 

for DIP, Flatpak and sOle 

CE 20 Vee 
Qo 19 Q7 

00 DO 07 

Q, 0, 17 Os 

°2 
0, Os 

Q3 
Q2 15 Qs 

°4 
O2 05 

°5 
03 13 04 

Q6 Q3 12 Q4 

Q7 
GNO 10 11 CP 

TL/F/10697-2 TL/F/l0697-3 

Pin Assignment 
for lee 

03 O2 Q2 Q, 0, 
[[] [L][I] [[I [!] 

Q3 [[J moo 
GNO (jQ] ill Qo 

CP [ill OJCE 
Q4 1ill ~Vcc 
04 rrn @)Q7 

IrnIimIrnIiZlIrn 
05 Qs Q6 06 07 

TL/F/10697-4 
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~National 
~ semiconductor 

54FCT 174FCT521A 
8-Bit Identity Comparator 

General Description 
The 'FCT521A is an expandable 8-bit comparator. It com­
pares two words of up to eight bits each and provides a 
LOW output when the two words match bit for bit. The ex­
pansion input IA = B also serves as an active LOW enable 
input. 

FAC"fTM FCTA utilizes NSC quiet series technology to pro­
vide improved quiet output switching and dynamic threshold 
performance. 

FACT FCTA features undershoot correction and split 
ground bus for superior performance. 

Logic Symbols 

ADVANCE INFORMATION 

Features 
• NSC 54FCT174FCT521A is pin and functionally equiva-

lent to lOT 54FCT174FCT521A 
• Input clamp diodes to limit bus reflections 
• TTL/CMOS input and output level compatible 

• IOL = 48 mA (Com), 32 mA (Mil) 
• CMOS power levels 
• 4 kV minimum ESO immunity 
• Military Product compliant to MIL-STO 883 

Connection Diagrams 

I I I I I I I I I I I I I I I I Pin Assignment 
BJ A7 86 As 8s As 8. A. 83 A3 82 Az 81 AI 80 Ao 

~IA=B 

IEEE/IEC 

COMP 

TA=8 ..... GI I> 

Ao- 0 

AI-

A2-

A3-

A.-
As-
As-
A7- 7 

80- 0 

81-

82 -

83 -8.-
8s -
86 -

Q 

87 -1,;.7.;.... __ --' 

TL/F/l0663-1 

TL/F110663-3 

Pin Names 

Ao-A7 

80-87 
TA = B 

OA= B 

Description 

Word A Inputs 
Word 8 Inputs 
Expansion or Enable Input 
Identity Output 

7-32 

for DIP, Flatpak and SOIC 

'\..../ 
20 -Vee 

19 -OA=B 
18 -BJ 

A1- 4 17 -A7 

81- 5 16 -86 

Az- 6 IS -A6 

82- 7 14 -8s 

A3- 8 13 -As 
83- 9 12 -8. 

GNO- 10 " -A. 

TLlF/l0663-2 

Pin Assignment 
forLCC 

A3 liz Az 81 AI 
IIDIllOOmrn 

~~:O~~ A.1llI mTA=B 
8. 1m ~Vee 
As U1J HID 0A=B 

IBIU1JU1JIilIIiID 
BsAsBs~BJ 

TLlFI10663-4 



r----------------------------------------------------------------------------, en 

~National 
~ Semiconductor 

54FCT 17 4FCT533A 
Octal Transparent latch with TRI-STATE® Outputs 

General Description 
The 'FCT533A consists of eight latches with TRI-STATE 
outputs for bus organized system applications. The flip-flops 
appear transparent to the data when latch Enable (lE) is 
HIGH. When lE is lOW, the data that meets the setup 
times 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. The 'FCT533A is the same as the 
'FCT373A, except that the outputs are inverted. 

FACT FCTA utilizes NSC quiet series technology to provide 
improved quiet output switching and dynamic threshold per­
formance. 

FACT FCTA features undershoot correction and split 
ground bus for superior performance. 

Ordering Code: See Section 8 

Logic Symbols 

Features 
iii NSC 54FCT/74FCT533A is pin and functionally equiva-

lent to IDT 54FCT174FCT533A 
• TRI-STATE outputs for bus interfacing 
• Input clamp diodes to limit bus reflections 
II TTL/CMOS input and output level compatible 
.. IOL = 48 mA (Com), 32 mA (Mil) 
II CMOS power levels 
1!1 4 kV minimum ESD immunity 
II Military product compliant to Mil-STD 883 
III Inherently radiation tolerant 

Connection Diagrams 

Pin Assignment 
IEEE/IEC for DIP, SOIC and Flatpak 

OE 
LE 

OE 1 20 Vee 
00 2 19 °7 

LE DO °0 Do 3 18 07 
OE 01 °1 01 4 17 Os 

O2 °2 °1 5 16 Os 
03 03 °2 6 15 °5 

TL/F/1063B-4 
04 

05 

°4 O2 7 14 05 

°5 03 8 13 04 
Os Os 03 12 °4 
07 °7 GNO LE 

TLlF/1063B-l 
TL/F/1063B-2 

Pin Assignment 
forlCC 

~~020101 
[ID m II][ID !II 

03 rn moo 
GNO [Q] III 00 

LE [j] iIlOE 
°41rn @JVcc 

°4 1rn lim 07 

1BI1rn1i]J1iZl1i]J 
Os as as Os I? 

TL/F/1063B-3 
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Pin Names Description 

00-07 Data Inputs 
LE Latch Enable Input (Active HIGH) 
OE Output Enable Input (Active LOW) 

00-0 7 Complementary TRI-STATE Outputs 

Functional Description 
The 'FCT533A contains eight D-type latches with TRI­
STATE output buffers. When the Latch Enable (LE) input is 
HIGH, data on the On inputs enters the latches. In this con­
dition the latches are transparent and the latch output will 
change state each time its 0 input changes. When LE is 
LOW, the latches store the information that was present on 

Logic Diagram 

Function Table 

Inputs 

LE OE 

H L 
H L 
L L 
X H 

H = HIGH Voltage Level 
L = LOW Voltage Level 

D 

H 
L 
X 
X 

Output 

0 

L 
H 

00 
Z 

X = Logie(O) or logie(l) must be valid Input Level 

the 0 inputs a setup time preceding the HIGH-to-LOW tran­
sition of LE. The TRI-STATE buffers are controlled by the 
Output Enable (OE) input. When OE is LOW the latch con­
tents are presented inverted at the outupts 07-00. When 
DE is HIGH the buffers are in the high impedance mode but 
this does not interfere with entering new data into the 
latches. 

TL/F/10638-5 

Please note that this diagram is provided only lor the understanding 01 logic operations and should not be used to estimate propagation delays. 
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Absolute Maximum Ratings (Note 1) 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. 

54FCTA 4.5Vt05.5V 
Temperature Voltage with respect to GND (VrERM) 74FCTA 4.75V to 5.25V 

54FCTA -0.5Vto +7.0V 
Input Voltage OVtoVee 74FCTA -0.5Vto +7.0V 

Temperature under Bias (T BIAS) 
Output Voltage OVtoVee 

74FCTA - 55'C to + 125'C Operating Temperature (T A) 

54FCTA - 65'C to + 135'C 54FCTA -55'Cto +125'C 

Storage Temperature (T sm) 
74FCTA O'Cto +70'C 

74FCTA - 55'C to + 125'C Junction Temperature (TJ) 

54FCTA -65'Cto +135'C CDIP 175'C 

Power Dissipation (Pr) 0.5W 
PDIP 140'C 

DC Output Current (lour) 120mA 
Note 1: Absolute maximum ratings are those values beyond which damage 
to the device may occur. The databook specifications should be met, without 
exception, to ensure that the system design is reliable over its power supply, 
temperature, and output/input loading variables. National does not recom-
mend operation of FACT FCT circuits outside databook specifications. 

DC Characteristics for FCTA Family Devices 
Typical values are at Vee = 5.0V, 25'C ambient and maximum loading. For test conditions shown as Max, use the value 
specified for the appropriate device type: Com: Vee = 5.0V ±5%, TA = O'C to +70'C; Mil: Vee = 5.0V ± 10% TA = -55'C 
to + 125'C. 

Symbol Parameter 
54FCTA17 4FCTA 

Units Conditions 
Min Typ Max 

VIH Minimum HIGH Level 
2.0 V 

Input Voltage 

VIL Maximum Low Level 
0.8 V 

Input Voltage 

IIH Input High Current 5.0 
r-A 

Vee = Max VI = Vee 
5.0 VI = 2.7V (Note 2) 

IlL Input Low Current -5.0 
r-A 

Vee = Max VI = 0.5V (Note 2) 
-5.0 VI = GND 

loz Maximum TRI-STATE 10.0 Vee = Max Va = Vee 
Current 10.0 

r-A 
Va = 2.7V (Note 2) 

-10.0 Va = 0.5V (Note 2) 
-10.0 Va = GND 

VIK Clamp Diode Voltage -0.7 -1.2 V Vee = Min; liN = -18 mA 

los Short Circuit Current -60 -120 mA Vee = Max(Note1);Vo = GND 

VOH Minimum High Level 2.8 3.0 Vee = 3V; VIN = 0.2Vor VHe; 10H = -32 r-A 
Output Voltage 

VHe Vee Vee = Min 10H = -300 r-A 
V 

2.4 4.3 VIN = VIH or VIL 10H = -12mA(MiI) 

2.4 4.3 10H = -15 mA (Com) 

VOL Maximum Low Level GND 0.2 Vee = 3V; VIN = 0.2V or VHe; 10L = 300 r-A 
Output Voltage GND 0.2 V Vee = Min 10L = 300 r-A 

0.3 0.50 VIN = VIH or VIL 10L = 32 mA (Mil) 

0.3 0.50 10L = 48 mA (Com) 

7-35 



DC Characteristics for FCTA Family Devices 
Typical values are at Vee = 5.0V, 25°C ambient and maximum loading. For test conditions shown as Max, use the value 
specilied lor the appropriate device type: Com: Vee = 5.0V ±5%, TA = O"C to +70"C; Mil: Vee = 5.0V ±10% TA = -55°C 
to + 125°C. (Continued) 

Symbol Parameter 
54FCTAl74FCTA 

Units Conditions 
Min Typ Max 

Icc Maximum Quiescent Vee = Max 
Supply Current 0.001 1.5 mA VIN ~ VHe, VIN S; 0.2V 

II = 0 

Alec Quiescent Supply Current; 
0.5 2.0 mA 

Vee = Max 
TTL Inputs HIGH VIN = 3.4V (Note 3) 

ICCD Dynamic Power Vce = Max VIN ~ VHe 
Supply Current (Note 4) Outputs Open VIN S; 0.2V 

0.25 0.45 mA/MHz 
OE = GND 
LE = Vee 
One Input Toggling 
50% Duty Cycle 

Ic Total Power Vee = Max VIN ~ VHe 
Supply Current (Note 6) 

1.5 4.5 
Outputs Open VIN S; 0.2V 
OE = GND' 

LE = Vee VIN = 3.4V 
fl=10MHz VIN = GND 

1.8 5.0 
One Bit Toggling 

mA 
50% Duty Cycle 

(Note 5) VIN;;: VHe 

3.0 8.0 
Vee = Max VIN S; 0.2V 
Outputs Open 
OE= GND 
LE = Vee VIN = 3.4V 
II = 2.5 MHz VIN = GND 

5.0 14.5 
Eight Bits Toggling 
50% Duty Cycle 

VH Input Hysteresis on Clock Only 200 mV 
Nole I: Maximum test duration not to exceed one second, not more than one output shorted at one lime. 
Nole 2: This parameter guaranteed but not tested. 
Note 3: Per TTL drtven input (YIN = 3.4V); all other Inputs at Vee or GND. 
Note 4: This parameter Is not directly testable. but is dertved lor use In Total Power Supply calculations. 
Nole 5: Values lor these conditions are examples 01 the lee lormula. These limits are guaranteed but not testad. 
Note 6: Ic = laUIEScENT + IINPUTS + IDYNAMIC 

Ic = lee + Alee DHNT + leeD (lcp/2 + II NI) 
lee = Quiescent Current 
Alee = Power Supply Current lor a TTL High Input (YIN = 3.4V) 

DH = Duty Cycle lor TTL Inputs High 
NT = Number 01 Inputs at DH 
leeD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
Icp = Clock Frequency lor Register Devices (Zero lor Non-Register Devices) 
II = Input Frequency 
NI = Number 01 Inputs at II 
All currents are In milliamps and alilrequencies are In megahertz. 
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AC Electrical Characteristics: See Section 2 for Waveforms 

54FCTAl74FCTA 74FCTA 54FCTA 

TA = +25"C 
TA. Vee = Com TA. Vee = Mil Fig. 

Symbol Parameter 
Vee = +5.0V 

RL = 500n RL = 500n Units 
No. 

CL = 50pF CL = 50pF 

Typ Min Max Min Max 

tpLH Propagation Delay 
4.0 1.5 5.2 ns 2-8 

tpHL On to On 

tpLH Propagation Delay 
7.0 2.0 8.5 ns 2-8 

tpHL LEtoOn 

tpZH Output Enable 
5.5 1.5 6.5 ns 2-11 

tpZL Time 

tpHZ Output Disable 
4.0 1.5 5.5 ns 2-11 

tpLZ Time 

ts Set UpTime 
High or Low 1.0 2.0 ns 2-10 
Onto LE 

tH HOLD Time 
High or Low 1.0 1.5 ns 2-10 
Dn toLE 

tw LE Pulse Width 
4.0 5.0 2-9 

High or Low 
ns 

Minimum limits are guaranteed but not tested on Propagation Delays 

Capacitance rr A = + 25C, f = 1.0 MHz) 

Symbol Parameter Typ Max Units Conditions 

Cin Input Capacitance 6 10 pF VIN = OV 

Cout Output Capacitance 8 12 pF Vout = OV 

Note: This parameter is measured at characterization but not tested 
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~National 
~ Semiconductor 

54FCT /7 4FCT534A 
Octal 0 Flip-Flop with TRI-STATE® Outputs 

General Description 
The 'FCT534A 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. The 'FCT534A is the same as the 'FCT374A ex­
cept that the outputs are inverted. 

Ordering Code: See Section 8 

Logic Symbols 

Features 
• NSC 54/74FCT534A is pin and functionally equivalent 

to IDT 54174FCT534A 

• Edge-triggered D-type inputs 
• Buffered positive edge-triggered clock 
• TTL input and output level compatible 
• TTL inputs accept CMOS levels 
• High current latch up 
• IOL = 48 mA (Com), 32 mA (Mil) 
• Military product compliant to MIL-STD-883 

Connection Diagrams 

Pin Assignment 
tor DIP, Flatpak and SOIC 

IEEE/IEC 

DE 
CP 

°0 

°1 
DE 

Do 
01 
O2 °2 
03 °3 

TL/F/l0819-1 04 °4 
05 °5 
06 °6 
07 °7 

TL/F/l0619-2 

Pin Names Description 

Do-D7 Data Inputs 
CP Clock Pulse Input 
OE TRI-STATE Output Enable Input 
00-0 7 Complementary TRI-STATE Outputs 
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OE 
00 

00 
01 

°1 

°2 
O2 
03 

03 

GNO 

03 []] 

GNOIiQ) 
CP Ii] 

°4 011 
°4@ 

1 20 Vee 
2 °7 
3 07 
4 06 
5 °6 
6 °s 
7 05 
8 13 04 
9 12 °4 
10 11 CP 

TL/F/l0619-3 

Pin Assignment 
torlCC 

~D:z°20101 
1]][IJ1]][[]1±l 

1i3]1i])1i§J1iZl1i§J 

DsOs0606~ 

moo 
III 00 
mOE 
@Ivee 
[i]] 07 

TL/F/l0619-4 



Functional Description 
The 'FCT534A consists of eight edge-triggered flip-flops 
with individual D-type inputs and TRI-STATE complementa­
ry 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 times requirements on the LOW-to-HIGH Clock (CP) 

Logic Diagram 

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. 

TL/F/l0619-5 

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

Function Table 

Inputs 

CP 

.../ 

.../ 
L 
X 

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

OE 

L 
L 
L 
H 

..r = LOW·to·HIGH Clock Transition 
Z = High Impedance 

D 

H 
L 
X 
X 

'0'0 = Value stored from previous clock cycle 

Output 

0 

L 
H 

00 
Z 
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Absolute Maximum Ratings (Note 1) Recommended Operating 
It Military/Aerospace specified devices are required, Conditions 
please contact the National Semiconductor Sales Supply Voltage (Vee> 
Office/Distributors tor availability and specifications. 54FCTA 4.5Vt05.5V 
Terminal Voltage with Respect 74FCTA 4.75V to 5.25V 

to GND (VTERM) Input Voltage OV to Vee 54FCTA -0.5Vto +7.0V 
74FCTA -0.5Vto +7.0V Output Voltage OVtoVee 

Temperature Under Bias (TSIAS) Operating Temperature (TAl 

74FCTA - 55'C to + 125'C 54FCTA - 55'C to + 125'C 

54FCTA - 65'C to + 135'C 74FCTA -O'C to + 70'C 

Storage Temperature (TSTG) Junction Temperature (TJ) 

74FCTA -55'Cto + 125'C CDIP 175'C 

54FCTA -65'C to + 150'C PDIP 140'C 

Power Dissipation (PT) 0.5W 

DC Output Current (lOUT) 120mA 
Note 1: Absolute maximum ratings are those values beyond which damage 
to the device may occur. The databook specHicatlons should be met. without 
exception. to ensure that the system design is reliable over Hs power supply. 
temperature. and output/Input loading variables. National does not recom-
mend operation 01 FACTTM FCT circuits outside databook specifications. 

DC Characteristics for 'FCTA Family Devices 
Typical values are at Vee = 5.0V, 25'C ambient and maximum loading. For test conditions shown as Max. use the value 
specified for the appropriate device type: Com: Vee = 5.0V ±50/0. TA = O'C to +70'C; Mil: Vee = 5.0V ±100/0, TA = -55'C 
to + 125'C. VHe = Vee - 0.2V. 

Symbol Parameter 
54FCTA174FCTA 

Units Conditions 
Min Typ Max 

VIH Minimum High Level 
2.0 V 

Input Voltage 

VIL Maximum Low Level 
0.8 V 

Input Voltage 

IIH Input High Current 5.0 
",A 

Vee = Max VI = Vee 
5.0 VI = 2.7V (Note 2) 

IlL Input Low Current -5.0 
",A 

Vee = Max VI = 0.5V (Note 2) 
-5.0 VI = GND 

loz Maximum TRI-STATE Current 10.0 Vee = Max Vo = Vee 
10.0 

",A 
Vo = 2.7V (Note 2) 

-10.0 Vo = 0.5V (Note 2) 
-10.0 Vo = GND 

VIK Clamp Diode Voltage -0.7 -1.2 V Vee = Min; IN = -18 mA 

los Short Circuit Current -60 -120 mA Vee = Max (Note 1); Vo = GND 

VOH Minimum High Level 2.8 3.0 Vee = 3V; VIN = 0.2V or VHe; 10H = -32 ",A 
Output Voltage 

VHe Vee Vee = Min 10H = - 300 p,A 
2.4 4.3 

V 
VIN = VIH or VIL 10H = -12 mA (Mil) 

2.4 4.3 IOH = -15 mA (Com) 

VOL Maximum Low Level GND 0.2 Vee = 3V; VIN = 0.2V or VHe; 10L = 300 ",A 
Output Voltage GND 0.2 Vee = Min 10L = 300 ",A 

0.3 0.5 
V 

VIN = VIH or VIL 10L = 32 mA (Mil) 
0.3 0.5 10L = 48 mA (Com) 

VH I nput Hysteresis on 
200 mV 

Clock Only 
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DC Characteristics for 'FCTA Family Devices (Continued) 
Typical values are at Vcc = 5.0V, 25·C ambient and maximum loading. For test conditions shown as Max, use the value 
specified for the appropriate device type: Com: Vcc = 5.0V ± 5%, T A = O·C to + 70·C; Mil: Vcc = 5.0V ± 1 0%, T A = - 55·C 
to + 125·C, VHC = Vcc - 0.2V. 

Symbol Parameter 
54FCTA174FCTA 

Units Conditions 
Min Typ Max 

Icc Maximum Quiescent Vcc = Max 
Supply Current 0.001 1.5 mA VIN :;;, VHC, VIN ,,; 0.2V 

fl = 0 

alcc Quiescent Supply Current; 
0.5 2.0 mA 

Vcc = Max 
TTL Inputs HIGH VIN = 3.4V (Note 3) 

ICCD Dynamic Power Vcc = Max 
Supply Current (Note 4) 

0.15 0.40 mA/MHz 
Outputs Open 
OE = GND 
One Input Toggling 
500/0 Duty Cycle 

Ic Total Power Supply Vcc = Max 
Current (Note 6) 1.5 4.0 Outputs Open 

fcp = 10 MHz 
OE = GND 

fl = 5 MHz 

1.8 6.0 One Bit Toggling 
50% Duty Cycle 

mA 
(Note 5) 

Vcc = Max 
3.0 7.8 Outputs Open 

OE = GND 

fcp = 10MHz 
fl = 2.5 MHz 

5.0 16.8 Eight Bits Toggling 
50% Duty Cycle 

Note 1: Maximum test duration not to exceed one second, not more than one output shorted at one time. 

Note 2: This parameter guaranteed but not tested. 

Note 3: Per TTL driven input (VIN = 3.4V); all other Inputs at Vcc or GND. 

Note 4: This parameter is not directly testable, but Is derived for use In Total Power Supply calculations. 

Note 5: Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 

Note 6: Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + .!.Icc DHNT + ICCD (fcp/2 + fl NI) 

Icc = Quiescent Current 

.!.Icc = Power Supply Current for a TTL High Input (VIN = 3.4V) 

DH = Duty Cycle for TTL inputs High 

NT = Number of Inputs at DH 

ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fep = Clock Frequency for Register Devices (Zero for Non·Reglster Devices) 

fl = Input Frequency 

NI = Numbers 01 Inputs at II 

All currents are in milliamps and all frequencies are in megahertz. 
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VIN"; 0.2V 

VIN:;;' VHC 
VIN"; 0.2V 

VIN = 3.4V 
VIN = GND 
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VIN"; 0.2V 

VIN = 3.4V 
VIN = GND 
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AC Electrical Characteristics: See Section 2 for Waveforms 

54FCTAl74FCTA 74FCTA 54FCTA 

TA = +25"C TAo Vee = TAVee = 
Mil Com Fig. 

Symbol Parameter Vee = 5.0V 
CL = 50pF CL = 50pF 

Units 
No. 

Typ 
Min Max Min Max 

(Note 1) (Note 1) 

IpLH Propagalion Delay 
4.5 1.5 6.5 ns 2-9 

IpHL CploOn 

IpZH Oulput Enable 
5.5 1.5 6.5 ns 2-11 

IpZL Time 

IpHZ Output Disable 
4.0 1.5 5.5 ns 2-11 

tpHL Time 

Is Set Up TIme High or Low 
1.0 2.0 ns 2-10 

DntoCP 

Ih Hold Time High or Low 
1.0 1.5 ns 2-10 

Dn to CP 

Iw CP Pulse Width 
4.0 5.0 2-9 

High or Low 
ns 

Note 1: Minimum limits guaranteed but not tested on propagation delays. 

Capacitance TA = + 25"C, fl = 1.0 MHz 

Symbol Parameter Typ Max Units Conditions 

CIN Input Capacitance 6 10 pF VIN = OV 

Cour Outpul Capacitance 8 12 pF Your = OV 

Note: This parameter is measured at characterization but not tested. 
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r----------------------------------------------------------------------------, en 

~National 
~ Semiconductor 

54FCT 17 4FCT543A 
Octal Registered Transceiver 

General Description 
The FCT543A octal transceiver contains two sets of D-type 
latches for temporary storage of data flowing in either direc­
tion. Separate Latch Enable and Output Enable inputs are 
provided for each register to permit independent control of 
inputting and outputting in either direction of data flow. 

FACTTM FCTA utilizes NSC quiet series technology to pro­
vide improved quiet output switching and dynamic threshold 
performance. 

FACT FCTA features undershoot correction and split 
ground bus for superior performance. 

Ordering Code: See Section 8 

Logic Symbols 

Pin Names 

OEAB 
OEBA 
CEAS 
CEBA 
LEAS 
LEBA 

Ao-A7 

AO········ .A7 

aEAB 

aEBA 

CEAB 

CEBA 

LEAB 

LEBA 

TUF/10667-1 

Description 

A-to-S Output Enable Input (Active LOW) 
B-to-A Output Enable Input (Active LOW) 
A-to-S Enable Input (Active LOW) 
B-to-A Enable Input (Active LOW) 
A-to-S Latch Enable Input (Active LOW) 
B-to-A Latch Enable Input (Active LOW) 
A-to-B Data Inputs or 
B-to-A TRI-STATE® Outputs 
B-to-A Data Inputs or 
A-to-B TRI-STATE Outputs 

Features 
• NSC 54FCT174FCT543A is pin and functionally equiva-

lent to IDT 54FCT174FCT543A 
• Speed controls for data flow in each direction 
• Back to back latched transceiver 
• Input clamp diodes to limit bus reflections 
• TTL/CMOS input and output level compatible 
• IOL = 64 mA (com), 48 mA (mil) 
• CMOS power levels 
• 4 kV minimum ESD immunity 
iIiI Military product complaint to MIL-STD 883 

Connection Diagrams 

LEBA 

Pin Assignment 
for DIP and SOIC 

24 Vee 
aEBA 2 23 CEBA 

AO 

A1 

A2 

A3 

22 

21 

Bo 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

LEAB 

GND 12 aEAB 

TLlF/10667-3 

Pin Assignment 
forLCC 

A6 As A4 HC A3 A2 A1 
Il]) Ijg III rn:J [l][!l rn:J 

A71il1 mAo 
CEAB ~ rn OEBA 
GND Ii] I1J LEBA 

NC Ii]! [i] NC 

OEAB Ii§] ~Vcc 
LEAB Iill ~ CEBA 

B71iID ~Bo 

'OO~(JI(JII::Jt7' 
1iID~~~~~~ 
B6 Bs B4 NC B3 B2 B1 

TUF/10667-4 
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Functional Description 
The FCT543A contains two sets of eight D-type latches, 
with separate input and output controls for each set. For 
data flow from A to B, for example, the A-to-B Enable 
(CEAB) input must be LOW in order to enter data from Ao­
A7 or take data from Bo-B7, as indicated in the Data I/O 
Control Table. With CEAB LOW, a LOW signal on the A-to-B 
Latch Enable (LEAB) input makes the A-to-B latches trans­
parent; a subsequent LOW-to-HIGH transition of the LEAB 
signal puts the A latches in the storage mode and their out­
puts no longer change with the A inputs. With CEAB and 
OEAB both LOW, the TRI-STATE B output buffers are ac­
tive and reflect the data present at the output of the A latch­
es. Control of data flow from B to A is similar, but using the 
CEBA, LEBA and OEBA inputs. 

Logic Diagram 

Ao--!-....... +----KK 

AI 

A2 

A3 

A4 DETAIL Ax7 

A5 

A6 

A7 

OEBA 

Data I/O Control Table 

Input 

CEAB LEAB OEAB 

H X 
X H 
L L 
X X 
L X 

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

X 
X 
X 
H 
L 

Latch Status 

Latched 
Latched 

Transparent 

-
-

A-tOoB data flow shown; B·to·A flow control 
is the same, except using CEBA, LEB and OEBA 

.. 

r-,..----- OEAB '------HX 

CEBA 

LEBA 

L-----LEAB 

Output Buffers 

HighZ 

-
-

HighZ 
Driving 

TLlF/l0667-5 

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 1) 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. 

54FCTA 4.5Vt05.5V 
Terminal Voltage with Respect to GND (VTERM) 74FCTA 4.75V to 5.25V 

54FCTA -0.5V to + 7.0V 
Input Voltage OVtoVee 

74FCTA -0.5V to + 7.0V 

Temperature under Bias (TSIAS) 
Output Voltage OVtoVee 

74FCTA -55·C to + 125·C Operating Temperature (T A) 

54FCTA -65·Cto + 135·C 54FCTA -55·Cto + 125·C 

Storage Temperature (T SIG) 
74FCTA O·Cto +70·C 

74FCTA -55·C to + 125·C Junction Temperature (TJ) 

54FCTA -65·Cto +150·C CDIP 175·C 

Power Dissipation (PT) 0.5W 
PDIP 140·C 

DC Output Current (lOUT) 120mA 
Note 1: Absolute maximum ratings are those values beyond which damage 
to the device may occur. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. The databook specifications 
should be met. without exception. to ensure that the system design is reli· 
able over its power supply. temperature, and output/input loading variables. 

DC Characteristics for 'FCTA Family Device 
Typical values are at Vee = 5.0V. 25·C ambient and maximum loading. For test conditions shown as Max. use the value 
specified for the appropriate device type: Com: Vee = 5.0V ± 5%. TA = O·C to + 70·C; Mil: Vee = 5.0V ± 10%. TA = -55·C 
to + 125·C. VHe = Vee - 0.2V 

Symbol Parameter 
54FCTA174FCTA 

Units Conditions 
Min Typ Max 

V,H Minimum High Level 
2.0 V 

Input Voltage 

V,L Maximum Low Level 
0.8 V 

Input Voltage 

I'H Input Current 5.0 
p.A Vee = Max 

V, = Vee 
(Except liD Pins) 5.0 V, = 2.7V (Note 2) 

I,L Input Low Current -5.0 
p.A Vee = Max 

V, = 0.5V (Note 2) 
(Except 1/0 Pins) -5.0 V, = GND 

I'H Input High Currents 15 
p.A Vee = Max 

V, = Vee 
(1/0 Pins) 15 V, = 2.7V 

I,L Input Low Currents -15 
p.A Vee = Max 

V, = 0.5V 
(1/0 Pins) -15 V, = GND 

V,K Clamp Diode Voltage -0.7 -1.2 V Vee = Min; IN = -18 mA 

los Short Circuit Current -60 -120 mA Vee = Max (Note 1); Vo = GND 

Minimum High Level 2.8 3.0 Vee = 3V; Y,N = 0.2V or VHe; 10H = -32 p.A 

VOH 
Output Voltage 

VHe Vee V 10H = -300 p.A 
Vee = Min 

2.4 4.3 
Y,N = V,H or V,L 

10H = -12 mA(MiI) 
2.4 4.3 10H = -15 mA (Com) 

Maximum Low Level GND 0.2 Vee = 3V; Y,N = 0.2V or VHe; 10L = 300 p.A 

VOL 
Output Voltage GND 0.2 V 10L = 300 p.A 

0.3 0.55 
Vee = Min 

10L = 48 mA (Mil) 
0.3 0.55 

Y,N = V,L or V,L 
10L = 64 mA (Com) 

lee Maximum Quiescent Vee = Max 
Supply Current 0.001 1.5 mA Y,N ;;, VHe. Y,N :5: 0.2V 

I, = 0 • 
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~ 
~ DC Characteristics for 'FCTA Family Device 

Typical values are at Vee = 5.0V, 25'C ambient and maximum loading. For test conditions shown as Max, use the value 
specified for the appropriate device type: Com: Vec = 5.0V ±5%, TA = O'C to +70'C; Mil: Vee = 5.0V ±10%, TA = -55'C 
to + 125'C, VHe = Vcc -0.2V (Continued) 

Symbol Parameter 
54FCTA174FCTA 

Units 
Min Typ Max 

alee Quiescent Supply Current; 
0.5 0.2 rnA 

TTL Inputs HIGH 

ICCD Dynamic Power 
Supply Current (Note 4) 

0.25 0.55 rnA/MHz 

Ic Total Power 
Supply Current (Note 6) 

1.5 4.0 

1.8 6.0 

rnA 

3.0 16.5 

5.0 21.75 

Note 1: Maximum test duration nollo exceed one second, nol more than one output shorted at one lime. 

Note 2: This parameter guaranteed bul not lested. 

Note 3: Per TTL driven input (VIN = 3.4V); all other Inpuls at Vcc or GND 

Note 4: This para meier Is not directly teslable. but Is derived for use In Total Power Supply calculations. 

Conditions 

Vce = Max 
VIN = 3.4V (Note 3) 

Vcc = Max Outputs Open 
CEAB & OEAB = GND 
CEBA = Vcc 
One Input Toggling 
50% Duty Cycle 

Vcc = Max 
Outputs Open 
tcp = 10 MHz 
50% Duty Cycle 
CEAB & OEAB = GND 
CEBA = Vee 
fcp = LEAB = 10 MHz 
One BitToggling 
atfl = 5MHz 
50% Duty Cycle 

(Note 5) 
Vcc = Max 
Outputs Open 
tcp = 10 MHz 
50% Duty Cycle 
CEAB & OEAB = GND 
CEBA = Vcc 
fcp = LEAB = 10 MHz 
fl = 2.5 MHz 
Eight Bits Toggling 
atfl = 5 MHz 
50% Duty Cycle 

Note 5: Values for these conditions are examples of the Icc formula. These IimHs are guaranteed but not tested. 

Note 6: Ic = IQUIESCENT + IINPUTS + IDYNAMIC 
Ic = Icc + alcc DHNT + ICCD (fcp/2 + fl NI) 
Icc = Quiescent Current 

alcc = Power Supply Current for a TTL High Inpul (VIN = 3.4V) 

DH = Duty Cycle for TTL Inputs High 

NT = Number of Inputs at DH 

ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero lor Non-Register Devices) 

II = Input Frequency 

NI = Number 01 Inpuls at II 

All currents are in millamps and all frequencies are in megahertz. 
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VIN = 3.4V 
VIN = GND 

VIN;;'; VHC 
VIN :S;;'O.2V 
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AC Electrical Characteristics: See Section 2 for Waveforms 

54FCTA174FCTA 74FCTA 54FCTA 

TA = +25'C 
TA. Vee = Com TA. Vee = Mil 

Symbol Parameter Vee = 5.0V 
RL = 500n RL = 50 on 

Units 
Fig. 

CL = 50pF CL = 50pF No. 

Typ 
Min 

Max Min Max 
(Note) 

tpLH Propagation Delay 
tpHL Transparent Mode 1.5 6.5 ns 2-8 

An to Bn or Bn to An 

tpLH Propagation Delay 
tpLH LEABtoAn• 1.5 8 ns 2-8 

LEABtoBn 

tPZH Output Enable Time 

tPZL OEBA or OEAB to An or Bn 2 9 ns 2-11 
CEBA or CEAB to An or Bn 

tpHZ Output Disable Time 
tpLZ OEBA or OEAB to An or Bn 2 7.5 ns 2-11 

CEBA or CEAB to An or Bn 

tsu Set UpTime 
High or Low 2 ns 2-10 
An or Bn to LEBA or LEAB 

tH Hold Time 2 ns 2-10 
Note: Minimum propagation delays are guaranteed but not listed. 

Capacitance T A = + 25'C. f = 1.0 MHz 

Symbol Parameter (Note) Typ Max Units Conditions 

CIN Input Capacitance 6 10 pF VIN = OV 

COUT Output Capacitance 8 12 pF VOUT = OV 

Note: This parameter is measured at characterization but not tested. 

• 
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~National 
~ semiconductor 

54FCT 17 4FCT544A 
Octal Registered Transceiver 

General Description 
The 'FCT544A octal transceiver contains two sets of D-type 
latches for temporary storage of data flowing in either direc­
tion. Separate Latch Enable and Output Enable inputs are 
provided for each register to permit independent control of 
inputting and outputting in either direction of data flow. The 
'FCT544A inverts data in both directions. 

FACTTM FCTA utilizes NSC quiet series technology to pro­
vide improved quiet output switching and dynamiC threshold 
performance. 

FACT FCTA features undershoot correction and split 
ground bus for superior performance. 

Ordering Code: See Section 8 

Logic Symbols 

Features 
• NSC 54FCT174FCT544A is pin and functionally equiva­

lent to IDT 54FCT174FCT544A 
• Sack to back registers for storage separate controls for 

data flow in each direction 

• Input clamp diodes to limit bus reflections 
• TTL/CMOS input and output level compatible 
• IOL = 64 mA (Com), 48 mA (Mil) 
• CMOS power levels 
• 4 kV minimum ESD immunity 
• Military Product compliant to MIL-STD 883 

Connection Diagrams 
IEEE/IEC 

CEAB 

LEAB 

OEAB 

CEBA 
OEAB LEBA 
OEBA OEBA 

CEAB 

CEBA Au 
LEAB AI 

LEBA A2 

A3 

A4 

As 
TLfFfl0669-1 As 

A7 

Pin Names Description 

OEAS A-to-S Output Enable Input (Active LOW) 
OESA S-to-A Output Enable Input (Active LOW) 
CEAS A-to-S Enable Input (Active LOW) 
CESA S-to-A Enable Input (Active LOW) 
LEAS A-to-S Latch Enable Input (Active LOW) 
LESA S-to-A Latch Enable Input (Active LOW) 
Ao-Poq A-to-S Data Inputs or S-to-A 

TRI-STATE® Outputs 

80-8 7 S-to-A Data Inputs or A-to-S 
TRI-STATE Outputs 
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LEBA 

OEBA 

Ao 

AI 

A2 

A3 

A4 

AS 

AS 

A7 

CEAB 

GND 

A71l] 
CEAB MI 
GND IBI 

NC Il]I 
DEAB IiID 
LEAB IiZI 

~1iID 

Pin Assignment for 
DIPandSOIC 

1 24 Vee 

2 23 CEBA 

3 22 80 

4 21 81 

5 20 82 

6 19 83 
7 18 8" 
8 17 8s 

9 16 86 

10 15 87 

11 14 LEAB 

12 13 OEAB 

TLfFfl0669-3 

Pin Assignment 
forLCC 

A6 As A4 NC A3 A2 AI 
1i]1iQI1ID1!I1ZI1!li]] 
111111111111_111111111 

mAO 
rn OEBA 
m LEBA 
[IJ NC 

~Vee 
~ Ill] CEBA 

~ ~Bo 
'-_111 ___ 111 ...... 111111 .. ....,111111----III,¥ 

1iID~~~I~H~~ 
Bs Bs B4 NC B3 B2 Bl 

TLfFfl0669-4 
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Functional Description 
The 'FCT544A contains two sets of eight D-type latches, 
with separate input and output controls for each set. For 
data flow from A to B, for example, the A-to-B Enable 
(CEAB) input must be LOW in order to enter data from Ao­
A7 or take data from 80-87, as indicated in the Data I/O 
Control Table. With CEAB LOW, a LOW signal on the A-to-B 
Latch Enable (LEAB) input makes the A-to-S latches trans­
parent; a subsequent LOW-to-HIGH transition of the LEAB 
signal puts the A latches in the storage mode and their out­
puts no longer change with the A inputs. With CEAB and 
OEAB both LOW, the TRI-STATE B output buffers are ac­
tive and reflect the data present at the output of the A latch­
es. Control of data flow from B to A is similar, but using the 
CESA, LEBA and OEBA outputs. 

Logic Diagram 

Ao---o-+----KK 

A, 

A2 

A3 

A4 DETAIL Ax7 

As 

As 

A7~ 

aEBA 

Data I/O Control Table 

Input 

CEAB LEAB 

H X 
X H 
L L 
X X 
L X 

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

Latch 

OEAB Status 

X Latched 
X Latched 
X Transparent 
H 
L 

Output 
Buffers 

High-Z 

High-Z 
Driving 

A·to·B data flow shown; B·to-A flow control is the same, except using CEBA, 
LEBA and OEBA. 

_. 

B, 

B2 

B3 

B4 

Bs 

B6 

B7 

r-,..----- aEAB '-------HX 

CEBA 

LEBA 

L...----LEAB 
TL/F/l0669-5 

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. 54FCTA 4.5Vto 5.5V 
Terminal Voltage with Respect to GND (VTERM) 74FCTA 4.75V to 5.25V 

54FCTA -0.5Vto +7.0V Input Voltage OVtoVee 
74FCTA -0.5Vto +7.0V Output Voltage OVtoVee 

Temperature under Bias (T BIAS) Operating Temperature (TAl 
54FCTA -65·C to + 135·C 

54FCTA - 55·C to + 125·C 
74FCTA -55·C to + 125·C 

74FCTA O·Cto +70·C 
Storage Temperature (TSTG) Junction Temperature (TJ) 

54FCTA -65·C to + 150"C 
74FCTA -55·Cto + 125·C 

CDIP 175·C 
PDIP 140·C 

Power Dissipation (PT) 0.5W 

DC Output Current (lOUT) 120mA 
Note: Absolute maximum ratings are those values beyond which damage to 
the device may occur. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. The databook specHications should 
be met, without exception, to ensure that the system design is reliable over 
its power supply, temperature, and output/input loading variables. 

DC Characteristics for 'FCTA Family Devices 
Typical values are at Vee = 5.0V, + 25·C ambient and maximum loading. For test conditions shown as Max, use the value 
specified for the appropriate device type: Com: Vee = 5.0V ± 5%, TA = O·C to + 70·C; Mil: Vee = 5.0V ± 10%, TA = -55·C 
to + 125·C. 

Symbol Parameter 
54FCTA174FCTA 

Units Conditions 
Min Typ Max 

VIH Minimum High Level 
2.0 V Input Voltage 

VIL Maximum Low Level 0.8 V Input Voltage 

IIH Input High Current 5.0 
/J-A 

Vee = Max VI = Vee 
(Except 110 Pins) 5.0 VI = 2.7V (Note 2) 

IlL Input Low Current -5.0 
/J-A 

Vee = Max VI = 0.5V (Note 2) 
(Except 110 Pins) -5.0 VI = GND 

IIH Input High Currents 15 
/J-A 

Vee = Max VI = Vee 
(110 Pins) 15 VI = 2.7V (Note 2) 

IlL Input Low Currents -15 
/J-A 

Vee = MAx VI = 0.5V (Note 2) 
(110 Pins) -15 VI = GND 

VIK Clamp Diode Voltage -0.7 -1.2 V Vee = Min; IN = -18 mA 

los Short Circuit Current -60 -120 mA Vee = Max (Note 1); Vo = GND 

VOH Minimum High Level 2.8 3.0 Vee = 3V; VIN = 0.2V or VHe; 10H = -32/J-A 
Output Voltage 

VHe Vee V 10H = -300/J-A 
2.4 4.3 Vee = Min 10H = -12 mA (Mil) 
2.4 4.3 VIN = VIH or VIL 10H = -15 mA (Com) 

VOL Maximum Low Level GND 0.2 Vee = 3V; VIN = 0.2V or VHe; 10L = 300/J-A 
Output Voltage GND 0.2 V 10L = 300/J-A 

0.3 0.55 Vee = Min IL = 48 mA (Mil) 
0.3 0.55 VIN = VIH or VIL 10L = 64 mA (Com) 

Icc Maximum Quiescent Vee = Max 
Supply Current 0.001 1.5 mA VIN .~ VHe, VIN ,,;: 0.2V 

fl = 0 

alec Quiescent Supply Current; 
0.5 2.0 mA Vee = Max 

TTL Inputs HIGH VIN = 3.4V (Note 3) 
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DC Characteristics for 'FCTA Family Devices (Continued) ~ 
Typical values are at Vee = S.OV, +2S·C ambient and maximum loading. For test conditions shown as Max, use the value 
specilied lor the appropriate device type: Com: Vee = S.OV ±S%, TA = O·C to +70·C; Mil: Vec = S.OV ±10%, TA = -SS·C 
to +12S·C. 

Units 

mA/MHz 

1.8 6.0 

mA 

3.0 16.S 

5.0 21.75 

Note 1: Maximum test duration not to exceed one second, not more than one output shorted at one time. 

Note 2: This parameter guaranteed but not tested. 

Note 3: Per TIL driven input (VIN = 3.4); all other inputs at Vcc or GND. 

Note 4: This parameter is not directly testable, but is derived lor use In Total Power Supply calculations. 

Vcc = Max 
Outputs Open 

Conditions 

CEAB + OEAB = GND 
CEBA = Vcc 
One Input Toggling 
SO% Duty Cycle 

Vee = Max 
Outputs Open 
fcp = 10 MHz 
SO% Duty Cycle 
CEAB + OEAB = GND 
CEBA = Vee. 
Icp = LEAB = 10 MHz 
One Bit Toggling 
alll = S MHz 
50% Duty Cycle 

(Note S) 
Vcc = Max 
Outputs Open 
Icp = 10MHz 
SO% Duty Cycle 
CEAB + OEAB = GND 
CEBA = Vee. 
Icp = LEAB = 10 MHz 
Eight Bits Toggling 
at II = S MHz 
SO% Duty Cycle 

Note 5: Values lor these conditions are examples 01 the Icc lormula These limits are guaranteed but not tested. 

Note 6: Ic = laUIEscENT + IINPUTS + IDYNAMIC 
Ic = Icc + Alce DHNT + IceD (Icp/2 + IINI) 
Ice = Quiescent Current 
Alcc = Power Supply Current lor a TIL High Input (VIN = 3.4V) 
DH = Duty Cycle lor TIL Inputs High 
NT = Number 01 Inputs at DH 
IceD = Dynamic Current caused by an Input Transition Pair (HLH or LHL) 
Icp = Clock Frequency lor Register Devices (Zero lor Non·Register Devices) 
II = Input Frequency 
NI = Number 01 Inputs at II 
All currents are in milliamps and all Irequencies are in megahertz. 
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VIN = 3.4V 

VIN = GND 

VIN = 3.4V 
VIN = GND 



AC Electrical Characteristics: See Section 2 for Waveforms 

54FCTA174FCTA 74FCTA 54FCTA 

TA = +25°C 
TA. Vee = Com TA. Vee = Mil 

Fig. Symbol Parameter RL = soon RL = soon Units 
Vee = 5.0V 

CL = 50pF CL = 50pF No. 

Typ Min (Note 1) Max Min Max 

tpLH Propagation Delay 
tpHL Transparent Mode 1.5 7.0 ns 2-8 

An to Bn or Bn to An 

tpLH Propagation Delay 
tpHL LEABtoAn, 1.5 8.0 ns 2-8 

LEABtoBn 

tPZH Output Enable Time 
tpZL OEBA or OEAB to An or Bn 1.5 9 ns 2-11 

CEBA or CEAB to An or Bn 

tpHZ Output Disable Time 
tpLZ CEBA or OEAB to An or Bn 1.5 7.5 ns 2-11 

CEBA or OEAB to An or Bn 

tsu Setup Time 
High or Low 2 ns 2-10 
An or Bn to LEBA or LEAB 

tH Hold Time 
High or Low 2 ns 2-10 
An or Bn to LEBA or LEAB 

Note 1: Minimum propagation delays are guaranteed but not tested. 

Capacitance T A = + 25°C, f = 1.0 MHz 

Symbol 
Parameter 

Typ Max Units Conditions 
(Note) 

CIN Input Capacitance 6 10 pF VIN = OV 

COUT Output Capacitance B 12 pF VOUT = OV 

Note: This parameter Is measured at characterization but not tested. 

-
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~National 
~ Semiconductor 

54FCT 17 4FCT563A 
Octal Latch with TRI-STATE® Outputs 

General Description 
The 'FCT563A is a high-speed octal latch with buffered 
common Latch Enable (LE) and buffered common Output 
Enable (OE) inputs. 

The 'FCT563A device is functionally identical to the 
'FCT573A, but with inverted outputs. 

FACTTM FCTA utilizes NSC quiet series technology to pro­
vide improved quiet output switching and dynamic threshold 
performance. 

FACT FCTA features undershoot correction and split 
ground bus for superior performance. 

Ordering Code: See Section 8 

logic Symbols 

Features 
• Inputs and outputs on opposite side of package allow 

easy interface with microprocessors 
• Useful as input or output port for microprocessors 
• Input clamp diodes to limit bus reflections 
• TTL/CMOS input and output level compatible 
• IOL = 48 mA (Com), 32 mA (Mil) 
• CMOS power levels 
• 4 kV minimum ESD immunity 
• Military product compliant to MIL-STD-883 
• Inherently radiation tolerant 

Connection Diagrams 

Pin Assignment 
IEEE/IEC for DIP, Flatpak and SOIC 

DE 
LE 

00 °0 

°1 °1 

°2 °2 
TlIF/l0639-1 

°3 °3 
D4 °4 
Ds °5 

D6 °6 

~ °7 

TUF/l0639-2 

Pin Names Description 

Do-D7 Data Inputs 
LE Latch Enable Input 
OE TRI-STATE Output Enable Input 
00-07 TRI-STATE Latch Outputs 
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DE 
DO 

Dl 

D2 

D3 

D4 

Ds 

D6 

~ 
GND 

20 Vee 
2 19 °0 
3 18 °1 
4 17 °2 
5 16 03 
6 15 °4 
7 14 °s 
8 13 °6 

12 °7 
lE 

TL/F/l0639-3 

Pin Assignment 
forlCC 

~%04~Dz 
1!][1][!Jmm I?[[]DmOI GNO fig moo 

LEI]] mOE 
071111 ~VCC 
0all] lim 00 

~~1lID1l1I1lID 

0s °4°3 02 0, 
TL/FI10639-4 

Q) 

~ 

• 



Functional Description 
The 'FCT563A contains eight D-type latches with TRI­
STATE complementary outputs. 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 inputs a setup time preceding the HIGH-to­
LOW transition of LE. The TRI-STATE buffers are controlled 
by the Output Enable (OE) input. When DE is LOW, the 
buffers are in the TRI-STATE mode. When OE is HIGH the 
buffers are in the high impedance mode but that does not 
interfere with entering new data into the latches. 

Logic Diagram 

Inputs 

OE LE 

H X 
L H 
L H 
L L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z = High Impedance 
NC = No Change 

Function Table 

Outputs 
Function 

D 0 

X Z High-Z 
L H Transparent 
H L Transparent 
X NC Latched 

TL/F/10839-6 

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

Terminal Voltage with Respect to GND (VTERM) 54FCTA 4.5Vt05.5V 

54FCTA -0.5Vto +7.0V 74FCTA 4.75V to 5.25V 

74FCTA -0.5Vto +7.0V Input Voltage OVtoVee 
Temperature under Bias (TSIAS) Output Voltage OVtoVee 

74FCTA -55'C to + 125'C Operating Temperature (T A) 
54FCTA - 65'C to + 135'C 54FCTA -55'C to + 125'C 

Storage Temperature (TSTG) 74FCTA O'Cto +70'C 
74FCTA - 55'C to + 125'C Junction Temperature (TJ) 
54FCTA -65'C to + 150'C CDIP 175'C 

Power Dissipation (PT) 0.5W PDIP 140'C 

DC Output Current (lOUT) 120mA 
Nole 1: Absolute maximum ratings are those values beyond which damage 
to the device may occur. The dalabook specifications should be met. without 
exception. to ensure thai the system design is reliable over ils power supply. 
temperalure. and outputllnpulloading vartables. National does not recom· 
mend operation 01 FACTTM circuits outside databook specifications. 

DC Characteristics for 'FCTA Family Devices 
Typical values are at Vee = 5.0V, 25'C ambient and maximum loading. For test conditions shown as Max, use the value 
specified for the appropriate device type: Com: Vee = 5.0V ±5%, TA = O'C to +70'C; Mil: Vee = 5.0V ±10% TA = -55'C 
to + 125'C, VHe = Vee - 0.2V 

Symbol Parameter 
54FCTA174FCTA 

Units Conditions 
Min Typ Max 

VIH Minimum High Level 
2.0 V 

Input Voltage 

VIL Maximum Low Level 
0.8 V 

Input Voltage 

IIH Input High Current 5.0 
/LA 

Vee = Max VI = Vee 
5.0 VI = 2.7V (Note 2) 

IlL Input Low Current -5.0 
/LA 

Vee = Max VI = 0.5V (Note 2) 
-5.0 VI = GND 

loz Maximum TRI·STATE 10.0 Vee = Max Vo = Vee 
Current 10.0 

/LA 
Vo = 2.7V (Note 2) 

-10.0 Vo = 0.5V (Note 2) 
-10.0 Vo = GND 

VIK Clamp Diode Voltage -0.7 -1.2 V Vee = Min; IN = -18 mA 

los Short Circuit Current -60 -120 mA Vee = Max (Note 1); Vo = GND 

VOH Minimum High Level 2.8 3.0 Vee = 3V; VIN = 0.2Vor VHe; 10H = -32/1oA 
Output Voltage 

VHe Vee Vee = Min 10H = -300/LA 

2.4 4.3 V VIN = VIH or VIL 10H = -12 mA (Mil) 

2.4 4.3 10H = -15 mA (Com) 

VOL Maximum Low Level GND 0.2 Vee = 3V; VIN = 0.2V or VHe; 10L = 300/LA 
Output Voltage GND 0.2 Vee = Min IOL = 300/loA 

V 
0.3 0.50 VIN = VIH or VIL 10L = 32 mA (Mil) 

0.3 0.50 10L = 48 mA (Com) ,. 
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DC Characteristics for FCT A Family Devices (Contin'ued) 
Typical values are at Vcc = 5.0V, 25°C ambient and maximum loading. For test conditions shown as Max, use the value 
specilied lor the appropriate device type: Com: Vcc = 5.0V ±5%, TA = O°C to +700C; Mil: Vcc = 5.0V ± 10% TA = -55°C 
to + 125°C, VHC = Vee - 0.2V 

Symbol Parameter 
54FCTA174FCTA 

Units Conditions 
Min Typ Max 

Icc Maximum Quiescent Vcc = Max 
Supply Current 0.001 1.5 mA VIN ~ VHC ,;; 0.2V 

II = 0 

alee Quiescent Supply Current; 
0.5 2.0 rnA 

Vcc= Max 
TTL Inputs HIGH VIN = 3.4V (Note 3) 

ICCD Dynamic Power Vcc = Max VIN ~ VHC 
Supply Current (Note 4) Outputs Open VIN';; 0.2V 

0.25 0.45 mA/MHz. 
OE = GND 
LE = Vee 
One InputToggling 
50% Duty Cycle 

Ic Total Power Vcc = Max VIN ~ VHC 
Supply Current (Note 6) 

1.5 4.5 
Outputs Open VIN';; 0.2V 
OE = GND 

LE = Vcc VIN = 3.4V 

1.8 5.0 
11=10MHz VIN = GND 
One Bit Toggling 

mA 
50% Duty Cycle 

(Note 5) VIN ~ VHC 

3.0 8.0 
Vcc = Max VIN';; 0.2V 
Outputs Open 
OE= GND 

LE = Vcc VIN = 3.4V 
5.0 14.5 II = 2.5 MHz VIN = GND 

Eight Bits Toggling 
50% Duty Cycle 

VH Input Hysteresis on Clock Only 200 mV 
Note 1: Maximum test duration not to exceed one second. not more than one output shorted at one time. 
Note 2: This parameter guaranteed but not tested. 
Note 3: Per TTL driven Input (YIN ~ 3.4V); all other inputs at Vce or GND. 
Note 4: This parameter is not directly testable, but Is derived for use In Total Power Supply calculations. 
Nole 5: Values for these conditions are examples of the Ice formula. These IImHs are guaranteed but not tested. 
Nole 6: Ic ~ IQUIESCENT + IINPUTS + IDYNAMIC 

Ic ~ Ice + <l.lce DHNT + IceD (fcp/2 + fl NI) 
Ice ~ Quiescent Current 
<l.lce ~ Power Supply Current for a TTL High Input (YIN ~ 3.4V) 
DH ~ Duty Cycle for TTL inputs High 
NT ~ Number of Inputs at DH 
IceD ~ Dynamic Current caused by an Input TransHion Pair (HLH or LHL) 
fcp ~ Clock Frequency for Register Devices (Zero for Non-Register Devices) 
fl ~ Input Frequency 
NI ~ Number of Inputs at fl 
All currents are in milliamps and all frequencies are in megahertz. 
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AC Electrical Characteristics: See Section 2 for Waveforms 

S4FCTA174FCTA 74FCTA S4FCTA 

TA = 25°C TA. Vee = Com TA. Vee = Mil Fig. 
Symbol Parameter RL = soon RL = soon Units 

Vee = S.OV 
CL=SOpF CL = SOpF 

No. 

Typ Min Max Min Max 

tpLH Propagation Delay 
4.0 1.5 5.2 ns 2-8 

tpHL On to Dn 
tpLH Propagation Delay 

7.0 2.0 8.5 ns 2-8 
tpHL LEtoDn 

tpZL Output Enable Time 
5.5 1.5 6.5 ns 2-11 

tpZH 

tpHZ Output Disable Time 
4.0 1.5 5.5 ns 2-11 

tpLZ 

ts SetUpTme 
High or Low 1.0 2.0 ns 2-10 
Onto LE 

tH Hold Time 
High or Low 1.0 1.5 ns 2-10 
On to LE 

tw LE Pulse Width 
4.0 5.0 2-9 

High or Low 
ns 

Minimum iimits are guaranteed but not tested on propagation deiays. 

Capacitance T A = + 25°C, f = 1.0 MHz 

Symbol Parameter Typ Max Units Conditions 

CIN Input Capacitance 6 10 pF VIN = OV 

COUT Output Capacitance 8 12 pF VOUT = OV 

Nate: This parameter is measured at characterization but not tested. 

• 
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~National 
~ Semiconductor 

54FCT 17 4FCT564A 
Octal D Flip-Flop with TRI-STATE® Outputs 

General Description 
The 'FCT564A is a high-speed, low power octal flip-flop with 
a buffered common Clock (CP) and a buffered common 
Output Enable (OE). The information presented to the 0 
inputs is stored in the flip-flops on the LOW-to-HIGH Clock 

. (CP) transition. 

The 'FCT564A device is functionally identical to the 
'FCT574A, but with inverted outputs. 

FACTTM FCTA utilizes NSC quiet series technology to pro­
vide improved quiet output switching and dynamic threshold 
performance. 

FACT FCTA features undershoot correction and split 
ground bus for superior performance. 

Ordering Code: See Section 8 

Logic Symbols 

Features 
• TRI-STATE outputs for bus-oriented applications 
• Useful as input or output port for microprocessors 
• Input clamp diodes to limit bus reflections 
• TTL/CMOS input and output level compatible 
• IOL = 48 mA (Com), 32 mA (Mil) 
• CMOS power levels 
• 4 kV minimum ESO immunity 
• Military product compliant to MIL-STO-883 
• Inherently radiation tolerant 

Connection Diagrams 

Pin Assignment 
IEEE/IEC for DIP, Flatpak and SOIC 

Pin Names 

TlIF/10640-1 

Description 

Oatalnputs 
Clock Pulse Input 

Or 
CP 

00 

°1 

°2 
03 

°4 

Os 

°6 

°7 

TRI-STATE Output Enable Input 
TRI-STATE Outputs 

00 

°1 

°2 

03 
°4 

Os 

06 

°7 
TlIF/10640-2 
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Or 
Do 
01 

°2 
03 

°4 

Os 

°6 

~ 
GNO 

07 III 
GNO Ii§] 

CP IiiJ 
°71i]J 

°6 1rn 

1 20 Vee 
2 19 00 

3 18 01 

4 17 °2 
5 16 03 

6 15 °4 
7 14 Os 

8 13 06 

9 12 °7 
10 11 CP 

TlIF/10640-3 

Pin Assignment 
forLCC 

06Ds°4~~ 
[[)!IlI]](]][!] 

~@lIi]]Ii1I~ 

Os 04 03 ~ 01 

mOl 
moo 
IJJOr 
~Vee 
~Oo 

TL/F/10640-4 



Absolute Maximum Rating (Note 1) 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. 54FCTA 4.5Vto 5.5V 
Terminal Voltage with respect to GND (VTERM) 74FCTA 4.75V to 5.25V 

54FCTA -0.5V to 7.0V 
Input Voltage OVtoVee 

74FCTA -0.5 to 7.0V 

Temperature Under Bias (TSIAS) 
Output Voltage OV to Vee 

74FCTA -55'Cto +125'C Operating Temperature (TAl 

54FCTA -65'Cto +135'C 54FCTA -55'C to + 125'C 

Storage Temperature (TSTG) 
74FCTA O'Cto +70'C 

74FCTA - 55'C to + 125'C Junction Temperature (TJ) 

54FCTA - 65'C to + 150'C CDIP 175'C 

Power Dissipation (PT) 0.5w 
PDIP 140'C 

DC Output Current (lOUT) 120mA 
Note 1: Absolute maximum ratings are those values beyond which damage 
to the device may occur. The databook specifications should be met. without 
exception, to ensure that the system design is reliable over its power supply, 
temperature, and output/input loading variables. National does not recom-
mend operation of FACTTM FCT circuits outside databook specifications. 

DC Characteristics for 'FCTA Family Devices 
Typical values are at Vee 5.0V, 25'C ambient and maximum loading. For test conditions shown as Max, use the value specified 
for the appropriate device type: Com: Vee 5.0V + 5%, T A = O'C to + 70'; Mil: Vee = 5.0V ± 10% T A = 55'C + 125'C VHe = 
Vee -0.2V 

Symbol Parameter 
54FCTA174FCTA 

Units Conditions 
Min Typ Max 

V,H Minimum High Level 
2.0 V 

Input Voltage 

V,L Maximum Low Level 
0.8 V 

Input Voltage 

I'H Input High Current 5.0 
",A 

Vee = Max V, = Vee 
5.0 V, = 2.7V (Note 2) 

I,L Input Low Current -5.0 
p.A 

Vee = Max V, = 0.5V (Note 2) 
-5.0 V, = GND 

loz Maximum TRI-STATE 10.0 Vee = Max Va = Vee 
Current 10.0 

",A 
Va = 2.7V (Note 2) 

-10.0 Va = 0.5V (Note 2) 
-10.0 Vo= GND 

V,K Clamp Diode Voltage -0.7 -1.2 V Vee = Min; IN = -18 mA 

los Short Circuit Current -60 -120 mA Vee = Max (Note 1); Va = GND 

VOH Minimum High Level 2.8 3.0 Vee = 3V; Y,N = 0.2V or VHe; IOH = -32 ",A 
Output Voltage 

VHe Vee Vee = Min IOH = -300 ",A 
2.4 4.3 

V 
Y,N = V,H orV,L IOH = -12 mA (Mil) 

2.4 4.3 IOH = -15mA(Com) 

VOL Maximum Low Level GND 0.2 Vee = 3V; Y,N = 0.2V or VHe; IOL = 300 p.A 
Output Voltage GND 0.2 Vee = Min IOH = 300 ",A 

0.3 0.50 
V 

VIN = V,H or VIL IOL = 32 mA (Mil) 
0.3 0.50 IOL = 48 mA (Com) 

• 
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DC Characteristics for 'FCTA Family Devices (Continued) 
Typical values are at Vcc = 5.0V, 25·C ambient and maximum loading. For test conditions shown as Max, use the value 
specilied lor the appropriate device type: Com: Vcc = 5.0V +5%, TA = O·C to +70·C; Mil: Vcc = 5.0V ± 10% TA = -55·C 
+ 125·C; VHC = Vcc - 0.2V 

Symbol Parameter 
54FCTA174FCTA 

Units Conditions 
Min Typ Max 

Icc Maximum Quiescent Vcc = Max 
Supply Current 0.001 1.5 mA VIN :;;, VHC, VIN :s: 0.2V 

II = 0 

Alcc Quiescent Supply Current; 
0.5 2.0 mA 

Vcc = Max 
TTL Inputs HIGH VIN = 3.4V (Note 3) 

ICCD Dynamic Power Vcc = Max VIN:;;' VHC 
Supply Current (Note 4) Outputs Open VIN s;; 0.2V 

0.25 0.40 mA/MHz OE = GND 
One Input Toggling 
50% Duty Cycle 

Ic Total Power Vcc = Max VIN:;;' VHC 
Supply Current (Note 6) 1.5 4.0 Outputs Open VIN s;; 0.2V 

OE = GND 
ICp = 10MHZ VIN = 3.4V 
II = 5MHz VIN ='GND 

1.8 6.0 50% Duty Cycle 
One Bit Toggling 
50% Duty Cycle 

mA 
(Note 5) VIN:;;' VHC 

3.0 7.8 
VCC = Max VIN:S: 0.2V 
Outputs Open 
OE = GND 
Icp = 10 MHz VIN = 3.4V 
50% Duty Cycle VIN = GND 

5.0 16.8 II = 2.5 MHz 
Eight Bits Toggling 
50% Duty Cycle 

VH Input Hysteresis on Clock Only 200 mV 

Note 1: Maximum test duration not to exceed one second. not more than one output shorted at one time. 
Note 2: This parameter guaranteed but not tested, 
Note 3: Per TIL driven input lVIN = 3.4V); all other Inputs at Vee or GND. 
Note 4: This parameter Is not directly testable, but Is derived lor use in Total Power Supply calculations. 
Note 5: Values lor these conditions are examples 01 the ICC lormula. These limits are guaranteed but not tested. 
Note 6: Ic = laUIEscENT + IINPUTS + IDYNAMIC 

Ic = Icc + dlCC DHNT + lecD (lcp/2 + II NI) 
Icc = Quiescent Current 
dlCC = Power Supply Current lor a TIL High Input (VIN = 3.4V) 
DH = Duty Cycle lor TIL inputs High 
NT = Number 01 Inputs at DH 
loco = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
Icp = Clock Frequency lor Register Devices (Zero lor Non-Register Devices) 
II = Input Frequency 
NI = Number of Inputs at II 
All currents are in milliamps and all Iraquencies are in megahertz. 
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AC Electrical Characteristics: See Section 2 lor Wavelorms 

54FCTA174FCTA 74FCTA 54FCTA 

TA = +25'C 
TA. Vee = Com TA. Vee = Mil 

Fig. 
Symbol Parameter 

Vee = 5.0V 
Rl = 500n Rl = 500n Units 

No. 
Cl = 50pF Cl = 50pF 

Typ Min (Note) Max Min Max 

tpLH Propagation Delay 
4.5 2.0 6.5 ns 2-8 

tpHL CPtoOn 

tpZH Output Enable 
5.5 1.5 6.5 ns 2-11 

tPZL Time 

tpHZ Output Disable 
4.0 1.5 5.5 ns 2-11 

tpLZ Timed 

Is Set-UpTime 
High or Low 1.0 2.0 ns 2-10 
Dn to CP 

tH HOLD Time 
High or Low 1.0 1.5 ns 2-10 

Dn toCP 

tw CP Pulse Width 
4.0 5.0 2-9 

High or Low 
ns 

Note: Minimum limits are guaranteed but not tested on propagation delays. 

Capacitance (TA = + 25'C, 1= 1.0 MHz) 

Symbol Parameter Typ Max Units Conditions 

CIN Input Capacitance 6 10 pF VIN = OV 

COUT Output Capacitance 8 12 pF VOUT = OV 

Note: This parameter is measured at characterization but not tested. 

• 
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~Nat1onal 
~ Semiconductor 

54FCT 17 4FCT573A 
Octal Latch with TRI-STATE® Outputs 

General Description 
The 'FCT573A is a high-speed octal latch with buffered 
common Latch Enable (LE) and buffered common Output 
Enable (OE) inputs. 

The 'FCT573A is functionally identical to the 'FCT373A but 
has inputs and outputs on opposite sides. 

Ordering Code: See Section 8 

Logic Symbols 

Features 
• NSC 54174FCT573A is pin and functionally equivalent 

to lOT 54174FCT573A 
• Inputs and outputs on opposite sides of package allow-

ing easy interface with microprocessors 
• Useful as input or output port for microprocessors 
• IOL = 48 mA (Com), 32 mA (Mil) 
• TRI-STATE outputs for bus interfacing 
• Military product compliant to MIL-STD-883 
• TTL input and output level compatible 
• TTL inputs accept CMOS levels 

Connection Diagrams 

IEEE/IEC Pin Assignment 

Pin Names 

OE 
LE 

Do 
0, 

02 

TLfFf10641-1 03 

04 
05 
06 

D-r 

Description 

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

00 

0, 

°2 
03 

0. 

°5 
06 

°7 
TLfFf10641-2 
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for DIP, Flatpak and SOIC 

Os 

06 

D-r 
GNO 

°71]] 
GNO Il9l 

LE Ii] 

°7 irn 
°6 1Hl 

Vee 
00 

0, 

°2 
03 

6 15 °4 
7 '4 °5 
8 13 06 
9 12 °7 
10 11 LE 

TLfFf10641-3 

Pin Assignment 
forLCC 

060s°403~ 
1]][1]1]]1]]111 

mo, 
!II 00 
mOE 
~Vee 
H]i°o .............. ----------'/ 

1iJ]li]]li]]1i1l1iE 
Os 0. 03 02 0, 

TLfFf10641-4 



Functional Description 
The FCT573A 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 con­
dition the latches are transparent, and the 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 buffers are controlled by the 
Output Enable (OE) input. When OE is LOW, the latch con­
tents are presented inverted at the outputs 07-00. When 
OE is HIGH the buffers are in the high impedance mode but 
this does not interfere with entering new data into the latch­
es. 

Logic Diagram 

LE 

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 transition of Latch Enable 

07 

TL/F/l0641-5 

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 Rating (Note 1) 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. 

54FCTA 4.5Vt05.5V 
Terminal Voltage with Respect to GND (VTERM) 74FCTA 4.75V to 5.25V 

54FCTA -0.5Vto +7.0V 
Input Voltage OVtoVee 

74FCTA -0.5Vto +7.0V 

Temperature under Bias (TaIAS) 
Outpu1 Voltage OVtoVee 

54FCTA - 65'C to + 135'C Operating Temperature (TAl 
74FCTA -55'Cto + 125'C 54FCTA - 55'C to + 125'C 

Storage Temperature (TSTG) 
74FCTA O'Cto +70'C 

54FCTA -65'Cto +150'C Junction Temperature (TJ) 

74FCTA -55'Cto + 125'C CDIP 175'C 

Power Dissipation (PT) 0.5W 
PDIP 140'C 

DC Ouput Current (lOUT) 120mA 
Nole 1: Absolute maximum ratings are those values beyond which damage 
to the device may occur. The databook specifications should be met, without 
exception, to ensure that the system design is reliable over its power supply, 
temperature, and output/input loading variables. National does not recom· 
mend operation of FACTlM FCT circuits outside databook specifications. 

DC Characteristics for 'FCTA Family Devices 
Typical values are at Vee = 5.0V, 25'C ambient and maximum loading. For test conditions shown as Max, use the value 
specified for the appropriate device type: Com: Vee = 5.0V ±5%, TA = O'C to +70'C; Mil: 5.0V ±10%, TA = -55'C to 
+ 125'C, VHe = Vee - 0.2V 

Symbol Parameter 54FCTA174FCTA Units Conditions 
Min Typ Max 

VIH Minimum High Level 
2.0 V Input Voltage 

VIL Maximum Low Level 
0.8 V Input Voltage 

IIH Input High Current 5.0 
p.A Vee = Max VI = Vee 

5.0 VI = 2.7V (Note 2) 

IlL Input Low Current -5.0 
p.A Vee = Max VI = 0.5V (Note 2) 

-5.0 VI = GND 

loz Maximum TRI·STATE 10.0 Vee = Max Vo = Vee 
Current 10.0 

p.A 
Vo = 2.7V (Note 2) 

-10.0 Vo = 0.5V (Note 2) 
-10.0 Vo = GND 

VIK Clamp Doide Voltage -0.7 -1.2 V Vee = Min; IN = -18 mA 

los Short Circuit Current -60 -120 mA Vee = Max (Note 1); Vo = GND 

VOH Minimum High Level 2.8 3.0 Vee = 3V; VIN = 0.2V or VHe; 10H = -32 p.A 
Output Voltage 

VHC Vee Vee = Min 10H = -300 p.A V 
2.4 4.3 VIN = VIH or VIL 10H = -12 mA (Mil) 

2.4 4.3 10H = -15 mA (Com) 

VOL Maximum Low Level GND 0.2 Vee = 3V; VIN = 0.2V or VHe; 10L = 300 p.A 
Output Voltage GND 0.2 Vee = Min 10L = 300 p.A 

0.3 0.50 V 
VIN = VIH or VIL 10L = 32 mA (Mil) 

0.3 0.50 10L = 48 mA (Com) 

Icc Maximum Quiescent Vee = Max 
Supply Current 0.001 1.5 mA VIN ~ VHe, VIN ,;: 0.2V 

fl = 0 

~Iee Quiescent Supply Current; 
0.5 2.0 mA Vee = Max 

TTL Inputs HIGH VIN = 3.4V (Note 3) 

IceD Dynamic Power Vee = Max VIN ~ VHe 
Supply Current (Note 4) Outputs Open VIN';: 0.2V 

0.25 0.45 mA/MHz One Input Toggling 
50% Duty Cycle 
OE = GND 
LE = Vee 
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DC Characteristics for 'FCTA Family Devices (Continued) 
Typical values are at Vcc = 5.0V, 25'C ambient and maximum loading. For test conditions shown as Max, use the value 
specified for the appropriate device type: Com: Vcc = 5.0V ±5%, TA = O'C to +70'C; Mil: 5.0V ±10%, TA = -55'C to 
+ 125'C, VHC = Vcc - 0.2V 

Symbol Parameter 54FCTA174FCTA 
Units Conditions 

Min Typ Max 

Ic Total Power Vcc = Max VIN;;;' VHC 
Supply Current (Note 6) 1.5 4.5 Outputs Open VIN';: 0.2V 

OE = GND, LE = Vcc 
fcp = 10 MHz VIN = 3.4V 

1.B 5.0 One Bit Toggling VIN = GND 
50% Duty Cycle 

rnA 
(Note 5) VIN;;;' VHC 

3.0 B.O Vcc = Max Outputs Open VIN';: 0.2V 
OE = GND, LE = Vcc 
fcp = 2.5 MHz VIN = 3.4V 

5.0 14.5 Eight Bits Toggling VIN = GND 
50% Duty Cycle 

Note 1: Maximum test duration not to exceed one second, not more than one output shorted at one time. 

Note 2: This parameter guaranteed but not tested. 

Nole 3: Per TTL driven input (VIN ~ 3.4V); all other inputs at Vee or GND. 
Note 4: This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

Nole 5: Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
Nole 6: IC ~ IQUIESCENT + IINPUTS + IDYNAMIC 

IC ~ ICC + alee DHNT + ICCD (fcp/2 + fiN I) 
Icc ~ Quiescent Current 
alCC ~ Power Supply Current for a TTL High Input (VIN ~ 3.4V) 
DH ~ Duty Cycle for TTL inputs High 
NT ~ Number of Inputs at DH 
ICCD ~ Dynamic Current caused by an Input Transition Pair (HLH or LHL) 
fCp ~ Clock Frequency for Register Devices (Zero for Non·Reglster Devices) 
fl ~ Input Frequency 
N, ~ Number of Inputs at fl 
All currents are In milliamps and all frequencies are In megahertz. 

AC Electrical Characteristics: See Section 2 for Waveforms 

54174FCTA 74FCTA 54FCTA 

TA = +25'C TA. Vee = Com TA. Vee = Mil Fig. Symbol Parameter 
Vee = 5.0V 

RL = 5000. RL = 5000. Units 
No. 

CL = 50pF CL = 50pF 

Typ Min Max Min Max 

tpLH Propagation Delay 
4.0 1.5 5.2 ns 2·B 

tpHL Onto On 

tpLH Propagation Delay 
7.0 2.0 B.5 ns 2·B 

tpHL LEtoOn 

tpZH Output Enable Time 
5.5 1.5 6.5 ns 2-11 

tpZL 

tpHZ Output Disable Time 
4.0 1.5 5.5 ns 2-11 

tpLZ 

ts Setup Time High or 
1.0 2.0 ns 2-10 

Low, On to LE 

tH Hold Time High or 
1.0 1.5 ns 2-10 

Low, Onto LE 

tw LE Pulse Width 
4.0 5.0 ns 2·9 High or Low 

Nole 1: Minimum limits are guaranteed but not tested on propagation delays. 

• 
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~ c; Capacitance (T A = + 25°C, f = 1.0 MHz) 

Symbol Parameter Typ Max Units Conditions 

CIN Input Capacitance 6 10 pF VIN = OV 

COUT Output Capacitance 8 10 pF VOUT = OV 

Note: This parameter is measured at characterization but not tested. 
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r-----------------------------------------------------------------------~~ 

~National 
~ semiconductor 

54FCT 174FCT574A 
Octal D Flip-Flop with TRI-STATE® Outputs 
General Description 
The 'FCT574A is a high-speed, low power octal flip-flop with 
a buffered common Clock (CP) and a buffered common 
Output Enable (OE). The information presented to the D 
inputs is stored in the flip-flops on the LOW-to-HIGH Clock 
(CP) transition. 

The 'FCT574A is functionally identical to the 'FCT374A ex­
cept for the pinouts. 

Ordering Code: See Section 8 

Logic Symbols 

Features 
• NSC 54174FCT574A is pin and functionally equivalent 

to IDT54/74FCT574A 
• Inputs and outputs on opposite sides of package 

allowing easy interface with microprocessors 
• Useful as input or output port for microprocessors 
• Functionally identical to 'FCT374A 
• TRI-STATE outputs for bus-oriented applications 
• 'FCT574A has TTL-compatible inputs 
• IOL = 48 mA (Comm) and 32 mA (Mil) 
• TTL inputs accept CMOS levels 

Connection Diagrams 

Pin Assignment Pin Assignment 
forlCC for DIP, Flatpak and SOIC 

OE 1 

Do 2 

0, 3 
OE 

°2 4 

D3 5 

°4 6 
TUF/l0150-1 

Os 7 

IEEE/IEC °6 8 

OE 
CP 

Do 
0, 

°2 

D:! 
D4 

Ds 

06 

I? 

Pin Names 

°0 
0, 

°2 

°3 

°4 
Os 

06 

°7 
TUF/l0150-4 

Description 

Data Inputs 
Clock Pulse Input 

I? 9 

GND 10 

TRI-STATE Output Enable Input 
TRI-STATE Outputs 

20 Vee 
19 °0 
18 0, 

17 °2 
16 °3 
15 °4 
14 Os 
13 06 

12 °7 
11 CP 

TL/F/l0150-2 

7-67 

°7 [[] 
GNO [QJ 

CP IIll 
°71i]J 

°6 JgJ 

06 Os D4 D:! D.2 
!ID1II!ID[[)1Il 

1HI1lID1IID1lZI1IID 
Os °4 °3 02 0, 

mo, 
moo 
mOE 
gQIVee 
Ii]] 00 

TL/F/l0150-3 

..... 
:= 

• 



~ Functional Description 
The 'FCT574A 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 com­
mon to aI/ flip-flops. The eight flip-flops will store the state of 
their individual 0 inputs that meet the setup and hold time 
requirements on the LOW-to-HIGH Clock (CPl transition. 
With the Output Enable (OEl LOW, the contents of the eight 
flip-flops are available at the outputs. When 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 

Function Table 

Inputs Internal 

OE CP D 

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

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

Q 

NC 
NC 
L 
H 
L 
H 

NC 
NC 

..r = LOW-to·HIGH Transition 
NC = No Change 

Outputs 

ON 

Z 
Z 
Z 
Z 
L 
H 

NC 
NC 

Function 

Hold 
Hold 
Load 
Load 
Data Available 
Data Available 
No Change in Data 
No Change in Data 

TL/F/l0150-5 

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

7-68 



Absolute Maximum Ratings (Note 1) 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. 

54FCTA 4.5Vto 5.5V 
Terminal Voltage with Aespect to GND (VTERM) 74FCTA 4.75V to 5.25V 

54FCTA -0.5Vto +7.0V 
Input Voltage OV to Vee 

74FCTA -0.5Vto +7.0V 

Temperature under Bias (TSIAS) 
Output Voltage OVtoVee 

74FCTA -55'Cto +125'C Operating Temperature (TAl 

54FCTA - 65'C to + 135'C 54FCTA -55'Cto +125'C 

Storage Temperature (TSTG) 
74FCTA O'Cto +70'C 

74FCTA - 55'C to + 125'C Junction Temperature (TJ) 

54FCTA -65'C to + 150'C CDIP 175'C 

Power Dissipation (PT) 0.5W PDIP 140'C 

DC Output Current (lOUT) 120mA 
Note 1: Absolute maximum ratings are those values beyond which damage 
to the device may occur. The dalabook specifications should be me~ without 
exception, to ensure that the system design is reliable over its power supply. 
temperature, and output/input loading variables. National does not recom-
mend operation of FACT FCT circuits outside databook specifications. 

DC Characteristics for 'FCTA Family Devices 
Typical values are at Vee = 5.0V, 25'C ambient and maximum loading. For test conditions shown as Max, use the value 
specified for the appropriate device type: Com: Vee = 5.0V ± 5%, T A = O'C to + 70'C; Mil: Vee = 5.0V ± 1 0%, T A = - 55'C 
to + 125'C, VHe = Vee -0.2V 

Symbol Parameter 
54FCTA174FCTA 

Units Conditions 
Min Typ Max 

VIH Minimum High Level 
2.0 V 

Input Voltage 

VIL Maximum Low Level 
0.8 V 

Input Voltage 

IIH Input High Current 5.0 
",A Vee = Max 

VI = Vee 
5.0 VI = 2.7V (Note 2) 

IlL Input Low Current -5.0 
",A Vee = Max 

VI = 0.5V (Note 2) 
-5.0 VI = GND 

loz Maximum TAI·STATE 10.0 Vo = Vee 
Current 10.0 

",A Vee = Max 
Vo = 2.7V (Note 2) 

-10.0 Vo = 0.5V (Note 2) 
-10.0 Vo = GND 

VIK Clamp Diode Voltage -0.7 -1.2 V Vee = Min; IN = -18 mA 

los Short Circuit Current -60 -120 mA Vee = Max (Note 1); Vo = GND 

VOH Minimum High Level 2.8 3.0 Vee = 3V; VIN = 0.2V or VHe; IOH = -32 ",A 
Output Voltage VHe Vee IOH = - 300 ,uA 

2.4 4.3 V Vee = Min 
2.4 4.3 VIN = VIH or VIL 

10H = -12mA(MiI) 
10H = -15 mA (Com) 

VOL Maximum Low Level GND 0.2 Vee = 3V; VIN = 0.2V or VHe; IOL = 300 ,u.A 
Output Voltage GND 0.2 

10L = 300,u.A 
0.3 0.5 V Vee = Min 

10L = 32 mA (Mil) 
0.3 0.5 VIN = VIH or VIL 

10L = 48 mA (Com) 

• 
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~ DC Characteristics for 'FCTA Family Devices 
Typical values are at Vcc = 5.0V, 25·C ambient and maximum loading. For test conditions shown as Max, use the value 
specified for the appropriate device type: Com: Vcc = 5.0V ±5%, TA = O"C,to +70·C; Mil: Vcc = 5.0V ±10%, TA = -55·C 
to + 125·C, VHe = Vcc -0.2V (Continued) 

Symbol Parameter 54FCTA/74FCTA Units 
Min Typ Max 

Icc Maximum Quiescent 
0.001 1.5 mA 

Supply Current 

.1lcc Quiescent Supply Current; 
0.5 2.0 mA 

TTL Inputs HIGH 

ICCD Dynamic Power 
Supply Current (Note 4) 

0.15 0.25 mA/MHz 

Ie Total Power 
Supply Current (Note 6) 1.5 4.0 

1.8 6.0 

mA 

3.0 7.8 

5.0 16.8 

Note 1: Maximum test duration not to exceed one second. not more than one oulput shorted at one time. 

Note 2: This parameter guaranteed but not tested. 

Note 3: Per TTL driven Input (YIN = 3.4V); all other Inputs at Vce or GND. 
Note 4: This parameter Is not directly te.table, but Is derived lor use In Total Power Suppty calculations. 

Note 5: Values lor these condHlons are examples 01 the Ice lo""ula. These limHs are guaranteed but not tested. 

Note 6: IC = IQUIESCENT + IINPUTS + IDYNAMIC 
Ic = Ice + boice DHNT + IceD (fCp/2 + II NI) 
Ice = Quiescent Current 

boice = Power Supply Current lor a TTL High Input (YIN = 3.4V) 
DH = Duty Cycle lor TTL Inputs High 

NT = Number 01 Inputs at DH 

lceo = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

ICp = Clock Frequency for Registar Devices (Zero lor Non-Register Devices) 

II = Input Frequency 

NI = Number 01 Inputs at II 
All currents are in milliamps and alilrequencies are In megahertz. 

7-70 

Conditions 

Vee = Max 
VIN ~ VHe, VIN ,,; 0.2V 
fl = 0 

Vee = Max 
VIN = 3.4V (Note 3) 

Vee = Max 
Outputs Open 
OE = GND 
One Input Toggling. 
50% Duty Cycle 

Vee = Max 
Outputs Open 
OE = GND 
fl = 5.0 MHz 
One Bit Toggling 
50% Duty Cycle 

(Note 5) 
Vee = Max 
Outputs Open 
OE = GND 
feD = 10MHz 
fl = 2.5 MHz' 
Eight Bits Toggling 
50% Duty Cycle 

VIN = 3.4V 
VIN = GND 

VIN = 3.4V 
VIN = GND 



AC Electrical Characteristics: See Section 2 for Waveforms 

54FCTA174FCTA 74FCTA 54FCTA 

TA = +25'C 
TA. Vee = Com TA. Vee = Mil 

Fig. 
Symbol Parameter 

Vee = 5.0V 
Rl = 500n Rl = 500n Units 

No. 
Cl = 50pF Cl = 50pF 

Typ Min Max Min Max 

tPLH Propagation Delay 
4.5 2.0 6.5 ns 2-8 

tpHL CPtoOn 

tPZH Output Enable Time 
5.5 1.5 6.5 ns 2-11 

tPZL 

tpHZ Output Disable Time 
4.0 1.5 5.5 ns 2·11 

tpLZ 

tsu Set-UpTime 
High or Low 1.0 2.0 ns 2-10 
Dn to CP 

tH Hold Time 
High or Low 0.5 1.5 ns 2-10 

Dn toCP 

tw CP Pulse Width 
4.0 5.0 2-9 

High or Low 
ns 

Note 1: Minimum limits are guaranteed but not tested on propagation delays. 

Capacitance (T A = + 25°C. f = 1.0 MHz) 

Symbol Parameter (Note 1) Typ Max Units Conditions 

CIN Input Capacitance 6 10 pF VIN = OV 

COUT Output Capacitance 8 12 pF VOUT = OV 
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~National 
~ Semiconductor 

ADVANCE INFORMATION 

54FCT /7 4FCT646A 
Octal Transceiver/Register with TRI-STATE® Outputs 

General Description 
The FCT646A 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). 

FACFM FCTA utilizes NSC quiet series technology to pro­
vide improved quiet output switching and dynamic threshold 
performance. 

FACT FCTA features undershoot correction and split 
ground bus for superior performance. 

Logic Symbols 

Features 
• NSC 54FCT174FCT646A is pin and functionally equiva-

lent to lOT 54FCT174FCT646A 
• Independent registers for A and B buses 
• Multiplexed real-time and stored data transfers 
• Input clamp diodes to limit bus reflections 
• TIL/CMOS input and output level compatible 

• IOL = 64 mA (Com), 48 mA (Mil) 
• CMOS power levels 
• 4 kV minimum ESD immunity 
• Military Product compliant to MIL-STD 883 

Connection Diagrams 

Pin Assignment 
IEEE/IEC for DIP, Flatpak and SOIC 

G--'---...c:-----, 

Pin Names 

CPAB, 
CPBA 
SAB,SBA 
G 
DIR 

TL/F/l0675-1 

Description 

Data Register A Inputs 
Data Register A Outputs 
Data Register B Inputs 
Data Register B Outputs 
Clock Pulse Inputs 

Transmit/Receive Inputs 
Output Enable Input 
Direction Control Input 

OIR 

CPUA---I> 
SUA 

Cf'AB---I> 
SAB-----,." 

7-72 

D. 

8, 

TUF/l0675-2 

CPAD 1 24 Vee 

SAD 2 23 CPUA 

OIR 3 22 SUA 

Ao 4 21 G 
A, 5 20 Do 
-'2 6 '9 D, 

A. ,a D2 

A4 17 D. 

As 9 16 B4 

A6 '0 15 Bs 

AJ 1, ,4 B6 
GNO 12 13 a., 

TL/F/l0675-3 

Pin Assignment 
for LCC and PCC 

A5 A4 A3 HC Az A, Ao 
[iJli]IlIDlIDlIllIlrn 

As Ii1I [!] DlR 
A7~ rnSAB 
GHD~ ~CPAB 

HC~;' [I]NC 

~Ii]]::- {mVcc 

B6 IllI ;. ~ IW CPBA 

Bsli]] ;. ~ Ia§ SBA 

'=:Ju1OO1[JlUll00" 
1iID~~~~~~ 
B4 B3 B2 HC B, Bo ii 

TLlF/l0675-4 
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ADVANCE INFORMATION 

54FCT 17 4FCT821A • 54FCT 17 4FCT821 B 
10-Bit 0 Flip-Flop with TRI-STATE® Outputs 

General Description 
The 'FCT821A1B is a 10-bit D flip-flop with TRI-STATE out­
uts arranged in a broadside pinout. 

FACTTM FCTA/B utilizes NSC quiet series technology to 
provide improved quiet output switching and dynamic 
threshold performance. 

FACT FCTA features GTOTM output control and undershoot 
corrector in addition to a split ground bus for superior per­
formance. 

FACT FCTB features an undershoot corrector in addition to 
a split ground bus for superior performance. 

Logic Symbols 

Features 
• NSC 54FCTI74FCT821A1B is pin and functionally 

equivalent to IDT 54FCTI74FCT821A1B 
• High-speed parallel registers with positive edge-trig­

gered D-type flip-flops for ringing suppression 
• Buffered common clock enable (EN) and asynchronous 

clear input (CLR) 
• Input clamp diodes for ringing suppression 
• TIL/CMOS input and output level compatible 
• IOL = 48 mA (COM), 32 mA (MIL) 
• CMOS power levels 
• 4 kV minimum ESD immunity 
• Military Product compliant to MIL-STD 883 
• TRI-STATE outputs for bus interfacing 
• Noninverting outputs 

Connection Diagrams 

Pin Assignment 
IEEEIIEC for DIP, Flatpak and sOle 

DE 
CP 

Do 10 I> V °0 
CP 01 °1 

O2 °2 

03 03 

TL/FI10677-' D. °4 
05 °5 

06 °6 

~ 0., 
08 08 

D. 0. 

Pin Names Description TLlF/l0677-2 

Do-Dg Data Inputs 
OO-Og Data Outputs 
OE Output Enable Input 
CP Clock Input 

7-73 

OE 
Do 
0, 

D2 

03 

D. 

Ds 

D6 

1? 
Os 
Dg 

GNO 

2. Vee 
23 00 

3 22 °1 
4 21 O2 

5 20 03 

I. 0. 

18 Os 

8 17 06 

• 16 °7 
10 15 Os 
11 14 D. 

12 13 CP 

TL/FI10677-3 

Pin Assignment 
for LCC 

D7 D6 Os NC o. D3 D2 
iJ]1i9J1ID!!J1Zl!!J1ID 

Dslill III D, 
0.1rn !!J Do 

GNDIrn mOE 
NCM! [j]NC 

CPIrn I11iIVcc 

0.1i1I IilI 00 
0slrn I11iI 0, 

OOI(Jl(JOI(JIro' 
1lID11l!0001!l1~fllIl11iI °7 °6 Os NCO. 03 02 

TL/FI10677 -4 

CD 
N .... » 
• 

CD 
N .... 
m 

,. 
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ADVANCE INFORMATION 

54FCT /7 4FCT823A • 54FCT /7 4FCT823B 
9-Bit D Flip-Flop 

General Description 
The 'FCT823A1B is a 9-bit buffered register. It features 
Clock Enable and Clear which are ideal for parity bus inter­
facing in high performance microprogramming systems. 

FACnM FCTAIB utilizes NSC quiet series technology to 
provide improved quiet output switching and dynamic 
threshold performance. 

FACT FCTA features GTOTM output control and undershoot 
corrector in addition to a split ground bus for superior per­
formance. 

FACT FCTB features an undershoot corrector in addition to 
a split ground bus for superior performance. 

Logic Symbols 

Features 
• NSC 54FCTI74FCT823A1B is pin and functionally 

equivalent to lOT 54FCT/74ACT823A1B 
• High speed parallel registers with positive edge-trig­

gered D-type flip'flop 
• Buffered common clock enable (EN) and asynchronous 

clear input (ClR) 

• Input clamp diodes to limit bus reflections 
• TTL/CMOS input and output level compatible 

• IOL = 48 mA (Com), 32 mA (Mil) 
• CMOS power levels 
• 4 kV minimum ESD immunity 
• Military product compliant to Mil-STD 883 

Connection Diagrams 

Pin Assignment 
IEEEIlEC for DIP, Flatpak and SOIC 

OE 
CLR 

EN 
CP 

Do 00 

Dl °1 

TL/F/l067B-l 
D2 °2 

D3 03 

D4 °4 
Pin Names Description Ds °5 

Do-De Data Inputs 

Oo-Oe Data Outputs 
OE Output Enable 

D6 06 

Dr °7 

Ds Os 

ClR Clear TUF/l067B-2 

CP Clock Input 
EN Clock Enable 

7-74 

D3 

D4 

D5 

06 

Dr 
Os 

CUi 
GNO 

24 Vee 
23 00 

22 °1 
21 °2 

5 20 03 
6 19 °4 
7 IS °5 
8 17 06 
9 16 Or 
10 15 Os 
11 14 EN 
12 13 CP 

TL/F/l067S-3 

Pin Assignment 
forlCC 

07 06 05 NC 04 03 O2 
1liIfi]J[!][!]m[§][ID 

Oa[!J~ II mOl 
CUi Ii}] rn DO 
GNO~ III OE 

NCIi§] [IJ NC 
CPIi§] ~Vcc 

EN I!] Iiil 00 

°ali§] ~Ol 
~JOOlI(JIOoif 

IiIDB!ilWJ~liU~~ 
07 06 05 NC 04 03 02 

TLlF/l0678-4 
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54FCT 17 4fCT825A tAl 54fCT 17 4fCT825fB 
8-Bit D Flip-flop 

General Description 
The 'FCT825A1B is an 8-bit buffered register. They have 
Clock Enable and Clear features which are ideal for parity 
bus interfacing in high performance microprogramming sys­
tems. Also included are multiple enables that allow multi­
use control of the interface. 

FACTTM FCTAIB utilizes NSC quiet series technology to 
provide improved quiet output switching and dynamic 
threshold performance. 

FACT FCTA features GTOTM output control and undershoot 
corrector in addition to a split ground bus for superior per­
formance. 

FACT FCTB features an undershoot corrector in addition to 
a split ground bus for superior performance. 

Logic Symbols 

features 
£i/ NSC 54FCT174FCT825A1B is pin and functionally 

equivalent to IDT 54FCT174FCT825A1B 
I:l High-speed parallel registers with positive edge-trig­

gered D-type flip flops 
[;J Buffered common clock enable (EN) and asynchronous 

Clear input (ClR) 

IJ Input clamp diodes to limit bus reflections 
II TIL/CMOS input and output level compatible 

I:l IOL = 48 mA (Com), 32 mA (Mil) 
fI CMOS power levels 
III 4 kV minimum ESD immunity 

III Military Product compliant to Mil-STD 883 

Connection Diagrams 

Pin Assignment 
IEEEIIEC for DIP, Flatpak and SOIC 

Pin Names 

DO-D7 
00-0 7 
OE1, OE2, OEs 
EN 
ClR 
CP 

OEI 

EN 
CP 

00 

01 

TlIF/IOS79-1 O2 

Description 

Data Inputs 
Data Outputs 
Output Enables 
Clock Enable 
Clear 
Clock Input 

03 

04 

Os 

Os 

°7 

00 

01 

°2 
03 

°4 

Os 

06 

07 

TL/Fll0679-2 
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OEI 
0E2 

00 

01 

Dz 
03 

04 

Os 

06 

07 

CLR 

GNO 

1 Vee 
2 0E3 

3 00 

4 21 °1 
5 20 °2 
6 19 03 

7 18 °4 
8 17 Os 

9 16 06 

10 15 07 

11 14 EN 
12 13 CP 

TL/F/l0S79-3 

Pin Assignment 
forlCC 

Os Os 04 NC 03 O2 01 
1l1I1i]]12l12l[l]mlIl 

~ 

07 Iill ( moo 
CLR 1m 0 0E2 
GNO rgr rn OEI 

NC Ii]] OJ NC 

CP Ii]] ~ vee 
EN Ii1I ~ 0E3 
07 Ii]] ~Oo 

\~~~rn:~~~~rn~J!(~:RIV 
1i]][@)~~I~H~~ 
OS Os 04 NC 03 02 01 

TlIF/l0679-4 

• co 
I\) 
UI 
OJ 
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CN 
CD 

54FCT /7 4FCT827 A • 54FCT /7 4FCT827B 
10-Bit Buffer/Line Driver with TRI-STATE® Outputs 

General Description 
The 'FCT827A1B 10-bit bus buffer provides high perform­
ance bus interface buffering for wide datal address paths or 
buses carrying parity. The 10-bit buffers have NOR output 
enables for maximum control flexibility. 

FACTTM FCTAIB utilizes NSC quiet series technology to 
provide improved quiet output switching and dynamic 
threshold performance. 

FACT FCTA features GTOTM output control and undershoot 
corrector in addition to a split ground bus for superior per­
formance. 

FACT FCTB features an undershoot corrector in addition to 
a split ground bus for superior performance. 

Logic Symbols 

Features 
• NSC 54FCT/74FCT827A1B is pin and functionally 

equivalent to lOT 54FCTI74FCT827A1B 
• High Speed parallel registers with positive edge-trig-

gered Ootype flip-flops 
• Input clamp diodes to limit bus reflections 
• TTL/CMOS input and output level compatible 
• IOL = 48 mA (Com), 32 mA (Mil) 
• CMOS power levels 
• 4 kV minimum ESO immunity 
• Military Product compliant to Mil-STO 883 

Connection Diagrams 
Pin Assignment 

IEEE/IEC for DIP, Flatpak and SOIC 

TUF/106BO-1 

Pin Names Description 

OE1,OE2 Output Enable 
00-0 7 Data Inputs 
0 0-0 7 Data Outputs 

TL/F/1OBBO-2 

7-76 

GHD 

Vee 
00 

°1 

°z 
20 03 

19 °4 
18 05 

17 as 
16 ~ 
15 °e 
14 °9 
13 o~ 

TL/F/10BBO-3 

Pin Assignment 
forlCC 

Del!il mD, 
Ogli] mOo 

GND 1m ill OE, 
NC Ii] [j] NC 

OEzli]) 1m vee 
Ogliil !Woo 
°eli]) ~o, 

-Qooo(JIOOIif 
Ii]Ii!iIDI~~~~ 

07 Os 0s Ne 04 03 02 

TUF/10B80-4 
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S4FCT/74FCT841A-S4FCT/74FCT841B 
10-Bit Transparent Latch with TRI-ST ATE ® Outputs 

General Description 
The bus interface latch is designed to eliminate the extra 
packages required to buffer existing latches and provide ex­
tra data width for wider address/data paths or buses carry­
ing parity. The 'FCT841 AlB is a 10-bit transparent latch, a 
10-bit version of the FCT373A. 

FACTTM FCTAIB utilizes NSC quiet series technology to 
provide improved quiet output switching and dynamic 
threshold performance. 

FACT FCTA features GTOTM output control and undershoot 
corrector in addition to a split ground bus for superior per­
formance. 

FACT FCTB features an undershoot corrector in addition to 
a split ground bus for superior performance. 

Logic Symbols 

DE 

LE 

Pin Names 

00-09 
00-0 9 
OE 
LE 

OE 
LE 

Do 
0, 

O2 

03 

Tl/F/10681-1 04 

05 

Os 

I? 
Os 

Dg 

Description 

Oatalnputs 
TRI-STATE Outputs 
Output Enable 
Latch Enable 

Features 
• NSC 54FCTI74FCT841A1B is pin and functionally 

equivalent to lOT 54FCTI74FCT841A1B 
• High Speed parallel latches 
• Buffered common latch enable, clear and preset input 
• Input clamp diodes to limit bus reflections 
• TIL/CMOS input and output level compatible 
• IOL = 48 mA (com), 32 mA (mil) 
• CMOS power levels 
• 4 kV minimum ESO immunity 
• Military Product compliant to MIL-STO 883 

Connection Diagrams 

°0 
0, 

°2 

°3 
04 

05 

Os 

0., 
Os 

Og 

TUF/10681-2 

Pin Assignment 
for DIP, Flatpak and SOIC 

OE 
Do 
01 

O2 

03 
04 

05 

Os 

07 

Os 

Os 
GNo 

oslilJ 
ogli1l 

GNo Jj]J 

Ne IlID 
LEIiID 
OgliZl 

°a lim 

24 Vee 
23 00 

3 22 0, 

4 21 °2 
5 20 03 

6 19 °4 
7 18 °5 
8 17 Os 
9 16 °7 
10 15 08 
11 14 Og 

12 13 LE 

TlIF/106S1-3 

Pin Assignment 
forLCC 

I? 06 05 Ne 04 03 O2 
li]Ji]immmmm 

. ~. 

~~~~I~H~~ 
07 Os Os Ne 04 03 02 

mo, 
moo 
mOE 
[I] Ne 

~vcc 

~~oo 
~O, 

TL/F/10681-4 
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54FCT 17 4FCT843A • 54FCT174FCT843B 
9·Bit Transparent Latch 

General Description 
The 'FCT843A1B bus interface latch is designed to elimi· 
nate the extra packages required to buffer existing latches 
and provide extra data width for wider address/data paths. 

FACTTM FCTAIB utilizes NSC quiet series technology to 
provide improved quiet output switching and dynamic 
threshold performance. 

FACT FCTA features GTOTM output control and undershoot 
corrector in addition to a split ground bus for superior per· 
formance. 

FACT FCTB features an undershoot corrector in addition to 
a split ground bus for superior performance. 

Logic Symbols 

Pin Names 

TL/F/l0682-1 

Description 

Data Inputs 
Data Outputs 
Output Enable 
latch Enable 
Clear 
Preset 

OE 
PRE 

CLR 

LE 

DO 

D, 

D2 

D3 

D4 

Ds 

D6 

D7 

Ds 

Features 
• NSC 54FCTI74FCT843A1B is pin and functionally 

equivalent to lOT 54FCTI74FCT843A1B 
• High Speed parallel latches 
• Buffered common latch enable, clear and preset inputs 
• Input clamp diodes to limit bus reflections 
• TTL/CMOS input and output level compatible 
• IOL = 48 mA (Com), 32 mA (Mil) 
• CMOS power levels 
• 4 kV minimum ESD immunity 
• Military Product compliant to Mll·STD 883 

Connection Diagrams 

Pin Assignment 
for DIP, Flatpak and SOIC 

OE 24 Vee 

Do 23 00 

Dl 3 22 01 

D2 4 21 02 

°0 
D3 5 20 03 

D4 6 19 °4 0, 

°2 
Ds 7 18 °s 
D6 8 17 06 03 
DJ 9 16 °7 

°4 
D8 1O 15 Os 

°s CLR II 14 PRE 
06 

GHD 12 13 LE 
°7 

°8 TLlF/l0682-2 

TL/F/l0682-4 

Pin Assignment 
forleC 

DJ D6 Ds HC D4 D3 D2 
Ji][QJ [[JIIDIII lID 00 

D8~ ill D, 
CLR Ii] mDo 
GHD~ [IJOE 

HC I!ID [DHC 
LE I!ID ~Vee 

PRE Ii] QiI 00 

°sl!!l I!!IO, 

IiIDJi2iWl~I~H3I~ 
07 Os Os He 04 03 O2 

TL/F/l0682-3 
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,----------------------------------------------------------------------------, CD .... 
~National ADVANCE INFORMATION ~ 

~ semiconductor 

54FCT 17 4FCT845A • 54FCT 17 4FCT845B 
8-Bit Transparent Latch with TRI-STATE® Outputs 

General Description 
The 'FCT845A1B bus interface latch is designed to elimi· 
nate the extra packages required to buffer existing latches 
and provide easy expansion through multiple OE controls. 

FACTTM FCTAIB utilizes NSC quiet series technology to 
provide improved quiet output switching and dynamic 
threshold performance. 

FACT FCTA features GTOTM output control and undershoot 
corrector in addition to a split ground bus for superior per· 
formance. 

FACT FCTS features an undershoot corrector in addition to 
a split ground bus for superior performance. 

Logic Symbols 

Pin Names 

Do-~ 
0 0-0 7 
OE1-0E3 
lE 
ClR 
PRE 

TL/F/10SB3-1 

Description 

Data Inputs 
Data Outputs 
Output Enables 
latch Enable 
Clear 
Preset 

0E1 
0E2 
0E3 

PRE 

CLR 

LE 

Do 
01 
O2 
D3 

0. 

°5 
06 

°7 

Features 
• NSC 54FCT174FCT845A1S is pin and functionally 

equivalent to lOT 54FCT174FCT845A1B 
• High speed parallel latches 
• Buffered common latch enable, clear and preset input 
• Input clamp diodes to limit bus reflections 
• TIL/CMOS input and output level compatible 
• IOL = 48 mA (Com), 32 mA (Mil) 
• CMOS power levels 
!I 4 kV minimum ESD Immunity 
• Military product compliant to Mll·STD 883 

00 

°1 
°2 
03 
0. 

°5 
0& 

°7 
TLlF/10SB3-2 

Connection Diagrams 
Pin Assignment 

for DIP, Flatpak and sOle 

0E1 
0E2 

Do 

°1 
°2 
03 

0. 

°5 
06 

°7 
CLR 

GNO 

24 Vee 

0E3 
00 

°1 
°2 
°3 
0. 

°5 
0& 

°7 
14 PRE 

12 13 LE 

TLlF/10SB3-3 

Pin Assignment 
for Lee 

06 05 0, NC 03 O2 01 
Ii] lim rn IIJ[Z) J]] m 

........,..~I"'\.t"""l.. __ • .r"'I.'-

~@ [!JOo 
CLR IiAI !II 0E2 
GNO IBI ill 0E1 

NC [§I mNC 
LE IlID Ii§! vee 

PRE I!iI B2I 0[3 
071lID ~Oo 

~[J{J{:JIU{JI17' 
[ID~I!lJIUI~~~ 
06 05 o. Ne 03 02 01 

TL/F/10BB3-4 
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~National 
~ Semiconductor 

54FCT 17 4FCT899A 
9-Bit Latchable Transceiver 
with Parity Generator IChecker 

General Description 
The 'FCT899A is a 9-bit to 9-bit parity transceiver with trans­
parent latches. The device can operate as a feed-through 
transceiver or it can generate/check parity from the 8-bit 
data busses in either direction. It has a guaranteed current 
sinking capability of 24 mA at the A-bus and 64 mA at the 
8-bus. 

The 'FCT899A features independent latch enables for the 
A-to-8 direction and the 8-to-A direction, a select pin for 
ODD/EVEN parity, and separate error signal output pins for 
checking parity. 

FACTTM FCTA utilizes NSC quiet series technology to pro­
vide improved quiet output switching and dynamic threshold 
performance. 

FACT FCTA features undershoot correction and split 
ground bus for superior performance. 

Ordering Code: See Section 8 

Logic Symbol 

LEA. 

LEB 

TL/F/l0693-1 

Features 
• Latchable transceiver with output sink of 24 mA at the 

A-bus and 64 mA at the 8-bus 
• Option to select generate parity and check or "feed­

through" data/parity in directions A-to-8 or 8-to-A 
• Independent latch enables for A-to-8 and 8-to-A direc-

tions 
• Select pin for ODD/EVEN parity 
• ERRA and ERR8 output pins for parity checking 
• Ability to simultaneously generate and check parity 

• CMOS power levels 
• Guaranteed 4000V min ESD protection 

Connection Diagram 

7-80 

APAR !ill 
GBA Ii]] 
GND Ii]] 

ERRB 1m 
SEL Ii]J 
LEB Il1J 

BPAR liE 

Pin Assignment for PCC 

A7 A6 A5 A4 A3 A2 Al 
Il]IIQI 00 1ID1Il1]]1]] 

Jj])~gj)~I~H~~ 

87 B6 B5 B4 B3 B2 B, 

[!] AO 
[IJLEA 
[II ERRA 
mODO/EVEN 

~Vcc 
~ GAB 

~Bo 

TL/F/l0693-2 



r-------------------------------------------------------------------------------~ co 

Pin Names 

Ao-A7 
Bo-B7 
APAR, BPAR 
ODD/EVEN 

GBA,GAB 

SEL 

LEA,LEB 

ERRA, ERRB 

GAB 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

Description Functional Description 
A Bus Data Inputs/Data Outputs The 'FCT899A has three principal modes of operation which 

are outlined below. These modes apply to both the A-to-B 
and B-to-A directions. 

B Bus Data Inputs/Data Outputs 
A and B Bus Parity Inputs 
ODD/EVEN Parity Select, Active - Bus A (B) communicates to Bus B (A), parity is generat­

ed and passed on to the B (A) Bus as BPAR (APAR). If 
LEB (LEA) is HIGH and the Mode Select (SEL) is LOW, 
the parity generated from B[O:?] (A[O:?]) can be 
checked and monitored by ERRB (ERRA). 

LOW for EVEN Parity 
Output Enables for A or B Bus, 
Active LOW 
Select Pin for Feed-Through or 
Generate Mode, LOW for Generate - Bus A (B) communicates to Bus B (A) in a feed-through 

mode if SEL is HIGH. Parity is still generated and 
checked as ERRA and ERRB in the feed-through mode 
(can be used as an interrupt to signal a data/parity bit 
error to the CPU). 

Mode 
Latch Enables for A and B Latches, 
HIGH for Transparent Mode 
Error Signals for Checking 
Generated Parity with Parity In, - Independent Latch Enables (LEA and LEB) allow other 

permutations of generating/checking (see Function Ta­
ble below). 

LOW if Error Occurs 

Function Table 

Inputs 
Operation 

GBA SEL LEA LEB 
H X X X Busses A and Bare TRI-STATE®. 

L L L H Generates parity from B[O:?] based on OlE (Note 1). Generated parity 
~ APAR. Generated parity checked against SPAR and output as 
ERRS. 

L L H H Generates parity from S [O:?] based on OlE. Generated parity ~ 
APAR. Generated parity checked against BPAR and output as ERRB. 
Generated parity also fed back through the A latch for generate/check 
asERRA. 

L L X L Generates parity from S latch data based on OlE. Generated parity 
~ APAR. Generated parity checked against latched BPAR and 
output as ERRB. 

L H X H BPAR/B[O:?] ~ APAR/ AO:?] Feed-through mode. Generated parity 
checked against BPAR and output as ERRB. 

L H H H BPAR/B[O:?] ~ APAR/A[O:?] 
Feed-through mode. Generated parity checked against BPAR and 
output as ERRB. Generated parity also fed back through the A latch for 
generate/check as ERRA. 

H L H L Generates parity for A[O:?] based on OlE. Generated parity ~ 
BPAR. Generated parity checked against APAR and output as ERRA. 

H L H H Generates parity from A[O:?] based on OlE. Generated parity ~ 
BPAR. Generated parity checked against APAR and output as ERRA. 
Generated parity also fed back through the B latch for generate/check 
asERRB. 

H L L X Generates parity from A latch data based on OlE. Generated parity 
~ BPAR. Generated parity checked against latched APAR and 

output as ERRA. 

H H H L APAR/A[O:?] ~ BPAR/B[O:?] 
Feed-through mode. Generated parity checked against APAR and 
output as ERRA. 

H H H H APAR/A[O:?] ~ BPAR/B[O:?] 
Feed-through mode. Generated parity checked against APAR and 
output as ERRA. Generated parity also fed back through the B latch for 
generate/check as ERRB. 

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

Note 1: OlE ~ ODD/EVEN 
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~ i Functional Block Diagram 

ODD/MN 
LEB 

= --

AC Path 

,....-- !!-blt 
---:-'"" TRANSPARENT 
-'-- LATCH 

r0-

LE 

-
B-bR 

Output - Suffer 

= 
~ 

III 
PARITY 

GDlERATOR 

ar-
I-

B-blt r= 
Output I-
Buffer 

:~~ 
-

=-
9-bR ==--mANSPARENT 
LATCH 

~I-
LE 

GENERATOR 

I 
I 

SEI 1--------------------------------------------
An. APAR 

(Bn. BPAR) 

Bn. BPAR 
(An. APAR) 

An. APAR --> Bn. BPAR 
(Bn• BPAR --> An. APAR) 

FIGURE 1 
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(XI 
CD 

AC Path (Continued) CD 
):0 

0 
SEL 

OlE 
0 

LEA 
(LES) 

A!O:7] 
000 PARITY INPUT (S[0:7]) 

SPAR OUTPUT 
(APAR) 

An -> BPAR 
TPHL 

(Bn -> APAR) TL/F/l0693-5 

FIGURE 2 

OlE 
0 

APAR 0 
(SPAR) 

LEA 
(LEB) 

A[O:71 
ODD PARITY INPUT (S[0:7]) 

ERRA OUTPUT 
(ERRS) 

An -> ERRA 
(Bn -> ERRB) TL/F/l0693-6 

FIGURE 3 

APAR 
(SPAR) 

A[O:71 =>< EVEN PARITY INPUT (S[0:7]) 

OlE INPUT 

ERRA 
OUTPUT 

(ERRS) 

OlE -> ERRA 
TPLH 

OlE -> ERRB TLlF/l0693-7 

FIGURE 4 
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~r-------------------------------------------------------~ 

m AC Path (Continued) 

OlE -. BPAR 
(OlE -. APAR) 

SEL 

APAR 
(BPAR) 

A[O:7I 
(B[O:7I) 

OlE 

BPAR 
(APAR) 

0 

0 

=>< EVEN PARITY 

TPLH 

FIGURE 5 

OlE 0 ___________________ _ 

A[O:7J :x (BIO:7]) ________ EV_E_N_PA_R_ITY _________ _ 

APAR 
(BPAR) 

APAR -. §iRA 
(BPAR -. ERRB) 

ZH.HZ 

TPLH 

FIGURE 6 

SEL 1----------------------

BPAR, B[0:7] 
(APAR, AIO:7]) 

TPHZ 

0.3V 

TPZH 

FIGURE 7 
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INPUT 

OUTPUT 

TUF/10693-8 

INPUT 

INPUT 

OUTPUT 

TL/F/10693-9 

INPUT 

OUTPUT 

TLlF/10693-10 



AC Path (Continued) 

SEL 1-------------------------------------------

ZL, LZ 

OlE 

GAB 
(GBA) 

BPAR. B[0:7] 
(APAR. A[0:7]) 

1 

APAR 0 

0.3V 

TPLZ 

FIGURE 8 

(BPAR) ----------------------

A[0:7] ~ 
(B[O:71) ---./'\ _______________ EV_EN_P_A_RIlY _________ _ 

BPAR 
(APAR) 

SE[ --- BPAR 
(SEL --- APAR) 

TPLH 

FIGURE 9 

INPUT 

OUTPUT 

TLlF/10693-11 

INPUT 

INPUT 

OUTPUT 

TL/F/10693-12 

SEL 1---------------------------------------------------------------
OlE 1-----------------------------

A[0:7]. APAR 
(B[O:7l. BPAR) 

LEA 
(LED) 

B[O:71. BPAR 
(AlO:7]. APAR) 

__ ----J/ 

LEA --- BPAR, B[0:71 
(LEB --- APAR, A[0:7]) 

, ____ ---J/ 

FIGURE 10 

7-85 

INPUT 

INPUT 

OUTPUT 

TLlF/10693-13 

co 
CD 
CD 
:I> 

• 



AC Path (Continued) 

LEA 
(LEB) '''" INPUT 

APAR; A[O:7l ~/ ,~ INPUT 
(BPAR, a[o:7l) 

- I- TH(H) 

TS(H), TH(H) TS(H) - l-
LEA .... APAR, A[O:7J TL/F/10693-14 

(LEB ..... SPAR, B[O:71) 

FI~URE 11 

LEA '''" INPUT 
(LEB) 

APAR, A[O:7J 

'" 
~/ INPUT 

(SPAR,8[0:71) - I- TH(L) 

TS(L), TH(L) TS(L)- i-
LEA -+ APAR, A[O:7J TLlF/10693-15 

(LEB .... BPAR, B[O:71) 

FIGURE 12 

LEA , "'-(LEB) INPUT 

APAR, A[O:7) INPUT (BPAR, B[0:71) 

SPAR, A[0:71 OUTPUT 
(APAR, B[O:7I) 

TW-- I-
TLlF/10693-16 

FIGURE 13 
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Absolute Maximum Ratings (Note 1) 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. 

54FCTA 4.5Vto 5.5V 
Terminal Voltage with Respect to GND (VTERM) 74FCTA 4.75V to 5.25V 

54FCTA -0.5Vto +7.0V 
Input Voltage OVtoVee 

74FCTA -0.5Vto +7.0V 

Temperature under Bias (TBIAS) 
Output Voltage OVtoVee 

74FCTA -55°C to + 125°C Operating Temperature (T A) 

54FCTA -65°C to + 135°C 54FCTA - 55°C to + 125°C 

Storage Temperature (T STG) 
74FCTA -O°Cto + 70°C 

74FCTA -55°C to + 125°C Junction Temperature (TJ) 

54FCTA - 65°C to + 150°C CDIP 175°C 

Power Dissipation (PT) 0.5W 
PDIP 140°C 

DC Output Current (lOUT) 120 rnA 
Note 1: Absolute maximum ratings are those values beyond which damage 
to'the device may occur. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. The databook specifications 
should be me~ without exception, to ensure that the system deSign Is reli-
able over its power supply, temperature, and output/input loading variables. 

DC Characteristics for 'FCTA Family Devices 
Typical values are at Vee = 5.0V, 25°C ambient and maximum loading. For test conditions shown as Max, use the value 
specified for the appropriate device type: Com: Vee = 5.0V ± 5%, T A = O°C to + 70°C; Mil: Vee 5.0V ± 1 0% T A = - 55°C to 
+ 125°C, VHe = Vee -0.2V 

Symbol Parameter 
54FCTA174FCTA 

Units Conditions 
Min Typ Max 

VIH Minimum High Level 
2.0 V 

Input Voltage 

VIL Maximum Low Level 
0.8 V 

Input Voltage 

IIH Input High Current 5.0 
",A Vee = Max 

VI = Vee 
5.0 VI = 2.7V (Note 2) 

IlL Input Low Current -5.0 
",A Vee = Max 

VI = 0.5V (Noie 2) 
-5.0 VI = GND 

loz Maximum TRI-STATE 10.0 VI = Vee 
Current 10.0 

",A Vee = Max 
VI = 2.7V (Note 2) 

-10.0 VI = 0.5V (Note 2) 
-10.0 VI = GND 

VIK Clamp Diode Voltage -0.7 -1.2 V Vee = Min; IN = -18 mA 

los Short Circuit Current -60 -120 rnA Vee = Max (Note 1); Vo = GND 

2.8 3.0 Vee = 3V; VIN = 0.2V or VHe; 10H = -32 ",A 

VOH Minimum High Level VHe Vee 
Vee = Min 

10H = -300,.,.A 
Output Voltage 2.4 4.3 V 

VIN = VIH or VIL 
10H = -12mA(Mil) 

2.4 4.3 10H = -15 rnA (Com) 

GND 0.2 Vee = 3V; VIN = 0.2V or VHe; 10L = 300 ,.,.A 

VOL Maximum Low Level GND 0.2 V 
Vee = Min 

IOL = 300,.,.A 
Output Voltage 0.3 0.55 

VIN = VIH or VIL 
10L = 48 rnA (Mil) 

0.3 0.55 IOL = 64 rnA (Com) 

lee Maximum Quiescent Vee = Max 
Supply Current 0.001 1.5 rnA VIN ;;;: VHe, VIN ~ 0.2V 

fl = 0 

.:\Iee Quiescent Supply Current; 
0.5 2.0 rnA 

Vee = Max 
TIL Inputs HIGH VIN = 3.4V (Note 3) • 
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DC Characteristics for 'FCTA Family Devices (Continued) 
Typical values are at Vee = 5.0V, 25'C ambient and maximum loading. For test conditions shown as Max, use the value 
specified for the appropriate device type: Com: Vcc = 5.0V ±5%, TA = O'C to +70'C; Mil: Vee = 5.0V ±10% TA = -55'C 
to + 125'C, VHC = Vcc -0.2V (Continued) 

Symbol Parameter 
54FCTA174FCTA 

Units 
Min Typ Max 

leeD Dynamic Power 
Supply Current (Note 4) 

0.25 0.40 mA/MHz 

1.5 4.0 

1.8 5.0 

Ic 
Total Power 

mA 
Supply Current (Note 6) 

3.0 6.5 

5.0 14.5 

Note 1: Maximum test duration not to exceed one second, not more than one output shorted at one time. 

Note 2: This psrameter guaranteed but not tested. 

Note 3: Per TTL driven input (YIN = 3.4y); all other inputs at Vcc or GND. 

Note 4: This psrameter Is not directly testable, but Is derived for use In Total Power Supply calculations. 

Note 5: Values lor these conditions are examples of the Icc lormula. These limits are guaranteed but not tested. 

Note 6: Ic = IQUIESCENT + IINPUTS + IDYNAMIC 
Ie = Icc + bolCC DHNT + ICCD (ICp/2 + II N~ 
Icc = Quiescent Current 

bolcc = Power Supply Current for a TTL High Input (YIN = 3.4y) 

DH = Duty Cycle lor TTL Inputs High 

NT = Number of Inputs at DH 

ICCD = Dynamic Current Caused by an Input TransHion Pair (HLH or LHL) 

fcp = Clock Frequency lor Register Devices (Zero lor Non·Register Devices) 

fl = Input Frequency 

NI = Number of Inputs at II 

All Currents are In milliamps and all frequencies are In megahertz. 

7·88 

Conditions 

VCC = Max 
Outputs Open VIN ~ VHC 
One Input Toggling VIN~ 0.2V 
50% Duty Cycle 

Vee = Max VIN ~ VHC 
Outputs Open VIN ~ 0.2V 
fl=10MHz 
One Bit Toggling VIN = 3.4V 

50% Duty Cycle VIN = GND 

(Note 5) 
VIN ~ VHC 

VCC = Max 
Outputs Open 

VIN ~ 0.2V 

fl = 2.5 MHz 
Eight Bits Toggling VIN = 3.4V 

50% Duty Cycle VIN = GND 



AC Electrical Characteristics 
S4FCTA174FCTA 74FCTA S4FCTA 

TA = +2S'C 
TA. Vee = Com TA. Vee = Mil Fig. 

Symbol Parameter 
Vee = S.OV 

RL = soon RL = soon Units 
No. 

CL = SOpF CL = SOpF 

Typ Min Max Min Max 

tpHL Propagation Delay 
10.0 2.5 11.0 ns 1 

tpLH An to Bn or Bn to An 

tpHL Propagation Delay 

tpLH APAR to BPAR or 11.0 1.5 8.0 ns 1 
BPARtoAPAR 

tpHL Propagation Delay 

tpLH A to BPAR orB 13.0 2.5 11.5 ns 2 

to APAR SEL = 0 

tpHL Propagation Delay 
13.0 2.0 11.0 ns 3 

tpLH A to ERRA or B to ERRB 

tpHL Propagation Delay 

tpLH ODD/EVEN to ERRA, ERRB 13.0 2.0 11.0 ns 4,5 

or APAR, BPAR 

tpHL Propagation Delay 
10.5 1.5 8.5 ns 9 

tpLH SEL to APAR or BPAR 

tpHL Propagation Delay 

tpLH LEA/LEB to B/ A 11.0 2.0 11.0 ns 10,11 
or BPAR/ APAR 

tpZL Output Enable Delay 
9.5 1.5 10.0 ns 7,8 

tPZH 

tpHZ Output Disable Enable 
11.0 1.5 8.5 ns 7,8 

tpLZ 

tSET Setup Time 
3.0 3.0 ns 11,12 

A to LEA or B to LEB 

tHOLD Hold Time 
1.5 1.5 11,12 

A to LEA, B to LEB 
ns 

tw Pulse Width 
5.0 4.0 13 

LEA or LEB 
ns 
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~National 
Semiconductor 

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: 

74AC/ACT ~~ P C QR 

I L Special Variations Temperature Range Family 
74AC = Commercial FACTTM X = Devices shipped in 13" reels 
54AC = Military FACT QR = Commercial grade device with 
74ACT = Commercial TIL-Compatible FACT burn-in 
54ACT = Military TIL-Compatible FACT QB = Military grade device with 
74ACQ = Commercial Quiet Series environmental and burn-in 
54ACQ = Military Quiet Series processing shipped in tubes 
74ACTQ = Commercial Quiet Series TIL-Compatible 

Temperature Range 54ACTQ = Military Quiet Series TIL-Compatible 
74FCT = Commercial FCT TIL-Compatible C = Commercial JEDEC 

54FCT = Military FCTTIL-Compatible AC/ ACQ/ ACT / ACTQ 

74FCTXXXA = Commercial FCT A-Speed (-40·C to + 85·C) 

TIL-Compatible FCT,FCTXXXA 

54FCTXXXA = Military FCT A-Speed TIL-Compatible (O·C to + 70·C) 

74FCTXXXB = Commercial FCT B-Speed J = Commercial EIAJ 

TIL-Compatible AC/ ACQ/ ACT / ACTQ 

54FCTXXXB = Military FCT B-Speed TIL-Compatible (-40·C to + 85·C) 
M = Military ( - 55·C to + 125·C) 

Device Type 

Package Code 
P = Plastic DIP 

SP = Slim Plastic DIP 
D = Ceramic DIP 

SD = Slim Ceramic DIP 
F = Flatpak 
L = Leadless Ceramic Chip Carrier (LCC) 
Q = Plastic Leaded Chip Carrier (PCC) 
S = Small Outline (SOIC) 

For most current packaging InformatIon, contact Product MarketIng. 

JEDEC-EIAJ Small Outline Package Comparison 

Dim 
14 Pin 16 Pin 20 PIn 24 PIn 

MIn Max MIn Max Min Max MIn Max 

A 
0.228 0.245 0.228 0.245 0.393 0.420 0.393 0.420 

JEDEC 
(5.80) (6.20) (5.80) (6.20) (10.0) (10.65) (10.0) (10.65) 

B 
0.149 0.158 0.149 0.158 0.291 0.300 0.291 0.300 
(3.80) (4.00) (3.80) (4.00) (7.40) (7.60) (7.40) (7.60) 

A 
0.300 0.350 0.300 0.350 0.300 0.350 0.300 0.350 

EIAJ 
(7.62) (8.89) (7.62) (8.89) (7.62) (8.89) (7.62) (8.89) 

B 
0.198 0.245 0.198 0.245 0.198 0.245 0.198 0.245 
(5.02) (6.22) (5.02) (6.22) (5.02) (6.22) (5.02) (6.22) 

Units: Inch (mm) 

WOI f 
A 

1 
TLlF/l0162-2 
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~ Semiconductor All dimensions are in inches (millimeters) 

u 
~ 64 Lead Side Brazed Ceramic Dual-In-Line Package (D) 
a. NS Package Number D64A 

1.>------------------(:z~:1 MAX------------------,,·~I 
~ u u ~ H 9 M ~ ~ 9 ~ H H M " U q U q q « u u ~ ~ n N D H ~ ~ 

l 
~~~"~'r'·~,'~IO-E~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~;::r .. 

2 3 I I ~ 11 12 13 M 15 1& 17 U 19 m " D n U Hun n n _ ~ H 
D.150-0m! 

,r--(~:::IMAXSQUARE__113 .• ,0rlllllll 

I:::::::~J TVP 
I-----(~'~~I IEF---_I 

LEADS,VERTICAL 
'MIl" MAX 
OUTWARDTY' 

Note: FACDM Product Shipped WITHOUT Protective Silicon "Bumpers", 

20 Terminal Ceramic Leadless Chip Carrier, (L) 
NS Package Number E20A 

0.015 

To:3iif 

45")(~ 

o.a07-0.011 
10.178-0,2791 t ·,,,···,·,, I iWomOii'-' 

o MINTYP 

~ 
(D.311±lUS4, 

~-->O;:'l<-o"""""",,-.!. RTVP 

ropYiew SId. View 

o.OOa .!:!!!.. 
(G07Bh ~ .. (0.381) 
MINlYP ~ MAXTyP 

""'T (0.559,---.. .!!!. 
MAX TYP (0.152) 

MINYYP 

Dal.lllA 

8-4 

45')(~ 
(U16±D.211i41 

'PLCS 

BotlomVlew 

t 0.045-0.055 
11.143-1.3971 ,yp 



,-----------------------------------------------------------------------------, ~ 
28 Terminal Ceramic leadless Chip Carrier (l) 
NS Package Number E28A 

D 
TOP 

VIEW 
BonOM 

VIEW 

84 Terminal Ceramic leadless Chip Carrier (l) 
NS Package Number E84B 

-fr;,.l!!!i!!!!.I' ""''''1_ IZI.4D±D.ZICI -"'Tflftrl .-

II,DlIOtO.1Ift o.oU:U.D03 
~i1.i'fi±i.iiii ----1r(O.114±O.~11 I TYP __ 1 ('''UI --I I 

0 ""' 

... 
"'I "., 
L 
f TDPVlEW BOnDMVIEW 

8·5 

0,065-0,076 
111.651-1.930) 

SIDE 
VIEW 

E2BA (REV C} 

SlDEVlfW 

::r 
~ 

~ 
c §. 
CD ::s 
en o· 
::s 
en 



14 Lead Ceramic Dual-In-Line Package (D) 
NS Package Number J 14A 

0.185 

1·----(l9.939)---~·~1 MAX 

0.026 
(0.635) 

RAD 
t 

0.220-0.310 
(5.688-7.874) 

L.....,-:-r-r::'T"T";"T"'T":'Ir"'r.'n~r-.J 

16 Lead Ceramic Dual-In-Line Package (D) 
NS Package Number J16A 

0.025 
(0.635) 

RAo 

0.125-0.200 
(3.175-5.080) 

0.150 
(3.81) 
MIN J14A (REV G) 

0.005-0.020 
(0.127 0.50S) 
RAD TYP 

0.200 -.=\. 0.290-0.320 I 0.005--1 r (5,;.':) 

~f.!\J(7'366-S'12S) ~ ~~~~~~~~~~~~.:~1~--+--J-
0.IS0 95·+5· 0.00S-0.012 J 
(~~~2) - ~(0'203-0'3:~~80 

0.310 - 0.410 (2.~~ 
(7.S74 -10.41) BOTH 

ENDS 

J16AIREVK) 

8·6 



20 Lead Ceramic Dual-In-Line Package (D) 
NS Package Number J20A 

0.985 
~-----(25.019) -----. 

0.180 
(4.572) 

MAX 

0.290 - 0.320 
(7.3SS-8.128)~ 

I.... 0.310-0.410 
(7.874-10.41) 

GLASS SEALANT 

0.008-0.012 86' 9J' (0.203-0.305) 

O.OSO 
(1.524) 

MAX 
BOTH ENDS 0.100±0.010 

(2.540±0.254) 

MAX 

0.018±0.003 __ IL 
(0.457±0.07S) II 

24 Lead Slim (0.300" Wide) Ceramic Dual-In-Line Package (SO) 
NS Package Number J24F 

O.UZS 
11.83&) HAD 

1.290 1-------132.77) MAX--------t 

0.030-0.065 
10.782-1.397) 

I~::: ::~:;) TVP 0.020-0.070 HAD TiVP I::~::~:~!:) r 
MAX 

0.200 
(5.080) 

MAX 

0.125-0.200 
(3.175-5.080) 

t 

J20A(REVMI 

~~0.1~8or.---·H;~~~~~~~~~~~~~~~~"··r·~: !fFi 
J , • 95':1$' ~ 

H---:.+:~-:)- I 0.31D-OA10 I ~;pU3-0.305) 
MIN 1--17.874-10A1I-I 

JZ4flIlEVGI 

8·7 

"U 

~ 
~ 
o 
3' 
CD 
::I 
(II 

0' 
::I 
(II 



28 Lead Ceramic Dual-In-Line Package (D) 
NS Package Number J28A 

0.025 
10.&35) 

RAD 

0.030-0.055 
10.762-1.397) 

RAD TVP 
0.180 

1--1·-------13'::)MAX -------·--11 0.600 
115.240) 

r~.= ....... u.:::&....I:"'-'.::L."""..J:.!Ju.:::J..I.!:U::J...L!!I....I!:I...J..:!L....\ __ +-MAXGLASS 

0.514-0.526 

Note: FACDM Product Shipped WITHOUT Protective Silicon "Bumpers". 

14 Lead Small Outline Integrated Circuit (S) 
NS Package Number M14A 

0.010-0.020 45' 
(0.264-0.508) x 

8' MAX TVP 

l-f' 0.018 -0.050 
(0.406-1.270) 
TYP ALL LfADS 

,- 0.335-0.344 _I 
18.509-8.738) 

-1 114 13 12 11 10 9 8 

0.228-0.244 
- 30' 
15.7H91i6.198) 0 ~TYP 

LfAD NO. 1 ~;::;:r=rr::r:i::;:;:::j;l 
IDENT __ 

I 2 1~ 

..!!:!!!!.MAX 
10.254) 

0.053 -0.069 
11.346 -1.753) , 

* SEATING 
PLANE f ot. 

(0.356) 

8-8 

0.004-0.010 

~a (0.102-0.254) 

- - - ..§.~ 

~J I-JL jeJ-0.020 TYP 
(1.270) 10.356-0.508) 

TVP ~TVP . 
10.203) 

M14A(REVftl 



14 Lead Small Outline Package - EIAJ (SJ) 
NS Package Number M 140 

~JJ€ t--J L ... -uo 
(0.408 - 0.787) 

DETAILF 

SEEDETAILF 

0.071 0.067 -0.083 

'r: : ~* f ~ f ;"" ... ---J 1.--(1.270) J L ~ 
(0.000 - 0.254) 

0.014-0.020 
(o.a56 - 0.508) 

M14DIREVA) 

16 Lead Small Outline Integrated Circuit (S) 
NS Package Number M16A 

0.150-0.157 

8° MAX TYP 
1i'3.iii='3.iiii 

~X45' r (0.254 - 0.5081 

L [;----i ALLlfADS 

0.D08C -r--j L-±. 
~y::t~~J I - (0.408-1.2701 

0.004 TVP ALL lfADS 
(0.1021 . 

ALL LEAD TIPS 

0.1153-0.1169 
(1.34&-1.7531 

+ 

8·9 

0.050 
iWOi 

TYP 

j 
O.DOI TVP 

(0.203) 

0.01M-O.010 
~ 

-.-J SEAlING 
PLlNE 

0.014-0.020 TVP 
(U58 -8.508) 



~ r-------------------------------------------------------------------------------------~ 
C 
.~ 16 Lead Small Outline Package - EIAJ (SJ)' 
; NS Package Number M16D 
E 
is 
B 
.~ 
.c a. 

10 9 

t-Je J L0.01H031 
(0.406 - 0.787) 

DETAILF 

0.071 REF 0.D87 - 0.D83 
(1.803) (1.702-2.101) 

L t 6"---""-' ...,..--, -~.-----Lt 

SEE DETAIL F 
f ~J I.--Lt--'"" 

0.014-0.020 (0.000-0.254), 

(0.358 - 0.501) , 

M16DtREVA) 

20 Lead Small Outline Integrated Circuit (S) 
NS Package Number M20B 

I'MAXTYP 

~~"===s~-=+S 
0.009-0.0'3 (:::./ I 001. 0050 
{i.iii':ii.iiOi AU l.EAD TIPS ...... 10:40&=':2701 
TVP ALL LEADS TYP ALL LEADS 

0.496-0.112 .. 
(.2.6118-13.005) 

0.Dl3-0.104 
(2.362 -2.642) 

• ~ 0.DIM-0.012 L (0.102-0.305) 

~--.-lSEATlNa 
t f J '1 L J L t PlAN£ (:.~:) _.!!I!!. ~lYP 

. (l.m) (0.356-0.508) 
TYP 

_ ..!!.!!!!!.TYP 
(0.203) M_tAEYF) 

8-10 



20 Lead Small Outline Package - EIAJ (SJ) 
NS Package Number M20D 

~k J L 0.016-0.031 
(0.406 - 0.787) 

DETAILF 

0.492 - 0.500 
~--------(I~~-12JO)--------~ 

20 19 18 17 16 15 14 13 12 11 

0.071 REF 0.067 - 0.083 
(1.803) (1.702 _ ~108) 

~ __________ ~~t 
~r=1HHHAH H H H ~ i 
r=~ t t SEATING PLANE 

--J ~(1.270) J Lo.ooo_o.ol0 
SEEDETAILF 

(0.000- D.254) 
0.014 - 0.020 

(0.356 - 0.508) 
M200(REVAl 

24 Lead Small Outline Integrated Circuit (S) 
NS Package Number M24B 

~ 
10.229-0.3301 

~-----17.39'-7.5941 
0.017 

'0.43211 xe5" 

0.596-0.&12 
~1'5'''-'5'541-------1~ r .......... ,,, .. . 
~ 

~f:. ~°fF::~~~~~~~~~~~~flI 
L---f. 2 3 4 5 6 7 8 9 '0 11 .2 

--IL~ ,0.6861 

0.037-0.044 0.093-0.104 
,0.940-'.1181 ~ 

t + 
TYP ALL WDS 0° _8° np All LEADS 

0.DD'-0.0.2 hUtiDtiriiitiil ,0··02io.3051 

-+ r:::!)"!"':===;r=~~ + 
-, f [:I.oso 

0.004 ~ 
iD.iD2i TVP ALL laDS 

t] L~ J L o.oLo.o.g 
,'.2701 10.35&-U831 

TVP 

f 

ALL laD TIPS 

8·11 



o ,---------------------------------------------------------------------------------, 
C o 

'en c 
CP 
E 
C 
'5 
'! 
.c 
a. 

28 Lead Small Outline Integrated Circuit (S) 
NS Package Number M28B 

INDEX 
AREA 

10.65 (0.420) 
10.00 (0.393) 

1 

0.75 (0.030) .45. 
0.25 (0.009) I' 18.10 (0.713) I I 

17.70 (0.696) 

0.32 (o.ol~3) -1~~1 
0.23 (0.009) ~"::;:~==:::::;1==~ 2.65 (0.105l L ! _ 2.35 (0.092 

'Jl~: -C-
1.27 (0.050) 

Bse 
0.49 (0.020) 
0.35 (0.013) 1.27 (0.050) 

0.40 (0.015) 

14 Lead Plastic Dual-In-Line Package (P) 
NS Package Number N 14A 

0.020 

0.131i±0.1I05 
(3.429±O.127) 

(3.175-3.810) 
(0.508) -I MIN 0.12&-0.150 1 

0.014-0.023 TYP- _ 
(0.356-0.584) -

OPTION 1 

4'TYP 
OPTIONAL 

~f 9Do±4° TYP 

I I 

(1.905±0.381) I .... 4-~ 
_ 0.100 to.OIO TYP 

(Z.640±0.Z54) 
_~TYP 

(1.270 -0.254) 

8-12 

0.30 (o.012l 
0.10 (0.003 

t.128B 

IJI'TION D2 

0.3110-0.320 

~ 0.085 _-_I (1-;51) 

/fC=;:.~f 
95'±S' ~TYP 

(0.203-0.4011) 

0.Z80 
(7.112) ____ 

MIN 

0.325~~:: 
18255 +1.016) 
~ . -G.381 N14AIR£VFI 



r--------------------------------------------------------------------------, ~ 
16 Lead Plastic Dual-In-Line Package (P) 
NS Package Number N 16E 

PIN NO. lJ~'T'll'~i'i"T'i'i"m"i'ii''i''j';i'i''i'iiP 
IDENT 

0.145-0.200 
(3.683 - 5.080) 

o.o!o MIN] r= 
OPTION 01 

(0.508) 0'125-0"5~ L 
(3.175-3.810) 

I- 0.030:1:0.015 
, (0.762:1:0.381) 

0.014- 0.023 
(0.356 - 0.584) 

1 0.100:1:0.010 
f4"" (2.540:1: 0.254) 

TYP TYP 

20 Lead Plastic Dual-In-Line Package (P) 
NS Package Number N20B 

I~~g:c: .. , .. ' ':', 
PIN NO.1' .. . 

IDENT 1 2 
OPTION 02 0.065 1 0.300-0.320 r (1.651) 

5;,~'t -!~" N I- 0.280.:..:j (D.203- Q..4(6) 

I. ~ .1 
(0.325 !8:8tg 
(B.255~k~1~) 

N16E (REY F) 

0.092 x 0.030 
12.337 x 0.762) 

MAXOP ~!::!:::!:::!:!:=============='2 ====I" I, ~~D'9 (0.813'0.127) 
RAD 

PIN NO.1 IDENT 

~(~:~~:)-
MIN 

0.290-0.325 

0.240-0.260 
16.096-6.6041 

~~mffi9.mffiT.~~~~ 
PIN NO.lIDENT~ 

, 
OPTION 2 

C'-"" I I I (~r-----~-------++-------~ 

9_" ... "rJ ~197'5' ±7~ 10.203-0.381) 

1-·----1 ~NOM 
~NOM (1.016) 
(8.890) 

-gOo.0.004°L I 
0.020 

I ~ I O. I 25-0.150 (0.508) 
!- 0.014-0.023 _ (3.175-3.8101 MIN 

(0.355-0.5851 

8·13 

N2CIBIREVA) 

~ 
~ 
c 
3' 
CD 
~ 
In o· 
~ 
In 



! o 
'US 
c 
CP 
E 
is 
'8 
'! 
.c a. 

24 Lead Plastic Slim (0.300" Wide) Dual-In-Line Package (SP) 
NS Package Number N24C 

0.009-0.015 
(0.229-0.381) 

0.325 ~~:~~~ 
(8255 +1.016) 
(. -0.381 

0.300-0.320 r:'-I 
-+~"':=---I 

0.092 
(2.337) 
(2 PLS) 

OPTION 2 

0.065 

0.062 
(1.575) 

HAD 

-r-J (1.651) 

0.075±0.015 I 
(1.905±0.3Sl) I--

28 Lead Plastic Dual-In-Line Package (P) 
NS Package Number N28B 

o.oa;.~ MAX I 0.600-0.620 --1 
(O.762FrtC ~ -Li 

PIN NO. 1 IDENT 

(0.229-0.381) 

0.050tO.015 I ~ 

0.145-0.210 

'.-'N '~~_5'334) 

(U70tO.381) (4-

8·14 

f 
0.260±0.005 

(6.604±0.127) 

I 

N24C(REVF) 

0.125-0.145 
(3.1711-3.683) 

HHBIREYE) 



64 Lead Plastic Dual-In-Line Package (P) 
NS Package Number N64A 

1:':1 1 

20 Lead Plastic Chip Carrier (Q) 
NS Package Number V20A 

4SMCES AT 
0.050 

(1.270) 

0.080 
18 iZ]3ii I ~~"'''''''-+-.....L.P~:E~~:L 

tu~ 
4SPACESAT 

0.050 
iWoi 

0.310-0.330 
(7.BT4-8.382) 

(CONTACT DIMENSION) 

0.026-0.032 
(0.660-0.B13) 

TYP 

0.226 
(5.T4O) 

NOM 
SOUARE 

0.020 
iD.5Oii 

j~:~~;'1~~~~~~t~ MIN 
0.l1li8-0.011 0.032-0.040 

(0.127-0.381) (0.813-1.016) 

PIN NO.1 
10ENT 

8·15 

0.045if iiT43i 
)(450 

:P-
15' VIEW A·A 

V2QA(AEYJ) 

"U 

-! 
C:i" 
!!!. 
C 
Err 
CD 
::::II 
rn o· 
::::II 
rn 



o .-----------------------------~--------~--------------------~----~--------. 
c: 
.~ 28 Lead Plastic Chip Carrier (Q) 
5i NS Package Number V28A 
E 
is 
B 
.~ 
.s::. a. 

(iiF-iD.iij , 
SQUARE 

(CONTACT DlMENSIONI 

0.165-0.180 
l Ul0-0.430 

0.020 ~ 0.013-0.011 

(0.813-1.0161 MIN 7YP 
0.032, -0.040 iD.iOai I (0.830-0.4571 

+ t==t IS' 

(4.191-4.5721 . 

0.026-0.032 
(0.660-0.8131 

7YP 

68 Lead Plastic Chip Carrier (Q) 
NS Package Number V68A 

43 27 

~.I--____ 0.826 ______ ..... ~I 
(20.98) 

NOM 

* t 

8·16 

0.020 
(O:5iiii 

MIN 

0.104-0.118 
(2.542-2.9971 

~ ,---
0.013-0.018 

\
(0.330-8.4571 

0.910-0.930 TIP 
(23.11-23.62) 

SQUARE 
CONTACT 

OIMENSION 

V28A (REV G) 

0.950 
(24.13) 
REFSQ 

0.185-0.915 
(25.02-25.27) 

SQUAIE 

V88A (REV 0, 



84 Lead Plastic Chip Carrier (Q) 
NS Package Number V84A 

" 

14 Lead Ceramic Flatpak (F) 
NS Package Number W14B 

0.055-0.080 
(1.397-2.032) 

0.050tO.005 0.026-0.035 
(0.66~~.889) ( 1.271lJ~.127) 

OD30-D.D45 
(0.762-1.143) 

HAO 
TYP 

~-Ir 
(1.524) .IN 

TYP ..!!!!.=ll!!. 
12.642-2.1197) 

0.020 Ir 
tOM~al II 

l 
~ 
(21.21) 
REFSQ 

0.005-0.015 ..... ~ 

0.005 
(0.127) MIN TIP 

f 1413121110 9 

0.004-0.006 JL 
(0.10t~·152) 

0.280 
(7.112) 

MAX LASS 

2 3 4 5 6 

0.015-0.019 J L 
(0.381-0.483) 

TYP 

8-17 

0.250-0.370 
(6.350-9.398) 

J (~:~~) MAX TIP 

1{j°'085 
12,1601 

NOM 

UAIIND. 1 IDEKT 
D.DfiD 

(UiZ4) 
'IA 

L 
0.1&5-0.180 

(4.181-4.5721 

l~" (0.203-0.305) 

DETAIL A 

WT48 (REV H) 

"'tI 
::r 
':i n-
e!­
o 
3" 
CD 
::::I 
til 
ci" 
::::I 
til 



o r---------------------------------------------------------------------------~ 
C o 
"iii 
c 
III 
E 
is 
B 
~ a. 

16 Lead Ceramic Flatpak (F) 
NS Package Number W16A 

0.371-0.390 
(9.423 -9.906) 

0.050-0.080 1 r-­
(1.270-2.032) I 

0.004-0.006 TYP-I rot­
(0.102-0.152) 

0.007-0.018 
(1.270±0.127) TYP 1 t 0.050±0.005 

10.178 -0.457) 
TYP 71-0.000 MIN TYP 

.i. 0.250-0.370 
(6.350-9.398) 

I 
rr!!16!o-:!1~51M-4~13H-12~1~1 ~10~9~--f 

0.300 0.245-0.275 
(7.620) ~ 

MAX GLASS (6.223-6.985) 

.- __ ,2 3 4 5 6 7 8 ~ 
OETAILA __ : j t L 

PlNNO.l.J 
10ENT 

0.250 -0.370 
(6.350 - 9.398) 

0.026-0.040 TYP ..... l 
(0.660-1.016) 

20 Lead Ceramic Flatpak (F) 
NS Package Number W20A 

0.060-0.090 
(1.524-2.286) 

0.030-0.040 
-+ .. (0.762-1.016)TYP 

~ 
~l 0.015-0.019 

(0.381-0.482) 
TYP W16A(REVHI 

~. (~ij~lMAX-
0.05'0:1:0.005 0.005 

-- 1(1.270J~.127) -- I-w.rm MIN TYP 

0.2520.320 
(6.350-8.128) 

1r _I 0.008-0.012 
- (0.203-0.305) 

DETAIL A 

120191817161514131211--1 ] 

0.285 27C L (7239) ) 0.260-0.2 0 
MAX' GLASS (6.604-6.858) 

r r - 2 3 4 5 6 7 8 9 10 --1 0.008-0.012 
(0.203-0.305) 

SEE). DETAIL A 
DETAIL r V 0.250-0.320 

PIN ,;/- (6.350-8.128) 

IDENT 1 
__ 1--, 0.004-0.006 TYP __ L 0.015-0.019 TYP _ I-- 0045 

(0.102-0.152) (0.381-0.483) (1:143) MAX TYP 

W20A (REV DJ 

8·18 



24 Lead Ceramic Flatpak (F) 
NS Package Number W24C 

(2.032-2.286) r--- (14.99-15.88) 
- r- 0.080-0.090 0.590-0.625;_ 

:,,0,,,.0:::30,---~0·704,:,0,_~ rt- 0.050±0.005 L'I' 1-· -I ~~MINTYP 
(0.762-1.o16) I I (1.270±0.127) (0.127) 

r 
0.250 0.320 

~.J.J....LJ...!.u.L..I.L..JJ...J.J..1J..IJ...1.1..J..J.1~8.128} 
~ 24 23 22 21 20 19 18 17 16 15 14 13 t 
0.400 

(10.16) ~ 0.365-0.380 

(~:~~~7~:~i~ rss 
-i(9.271_9.652) 

.. • IJ> 2 3 4 5 6 7 8 9 10 11 12 

t / )( 0.250-0.320 

OPTIONAL/ / ~ (6.350. ~-8.128) 
PIN #1 

IDENT 

0.004-0009 _11_ (REFER O~:;II~~.:'~J __ 0.015-0.019 TYP J f.-;0.045 MAX 

(0102-0229) I (0.381-0.483) (1.143) 

_ 0.008-0.015 
(0.203 -0.381) 

8-19 

0.011-0.025 

"mFr 
_I 0.008-0.015 
~ (0.203-0.381) 

OETAIL ··A"" PIN # 11DENT OPTION 2 

W.'4C(REV Dl 



NOTES 



NOTES 
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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-1989 
Dynamic Memory Control. Error Detection and Correction • Microprocessor Applications for the 
DP8408A109A117 /18/19/28/29. Microprocessor Applications for the DP8420Al21A122A 
Microprocessor Applications for the NS32CG821 

EMBEDDED SYSTEM PROCESSOR DATABOOK-1989 
Embedded System Processor Overview. Central Processing Units. Slave Processors. Peripherals 
Development Systems and Software Tools 

F100K ECl lOGIC DATABOOK & DESIGN GUIDE-1990 
Family Overview. 300 Series (Low-Power) Datasheets. 100 Series Datasheets • 11 C Datasheets 
ECL BiCMOS SRAM. ECL PAL. and ECL ASIC Datasheets • Design Guide. Circuit Basics. Logic Design 
Transmission Line Concepts. System Considerations. Power Distribution and Thermal Considerations 
Testing Techniques. Quality Assurance and Reliability. Application Notes 



FACTTM ADVANCED CMOS LOGIC DATABOOK-1990 
Description and Family Characteristics. Ratings, Specifications and Waveforms 
Design Considerations • 54AC17 4ACXXX • 54ACT 17 4ACTXXX • Quiet Series: 54ACQ/74ACQXXX 
Quiet Series: 54ACTQI74ACTQXXX. 54FCTI74FCTXXX. FCTA: 54FCTXXXA174FCTXXXA 

FAST® ADVANCED SCHOTTKY TTL LOGIC DATABOOK-1990 
Circuit Characteristics. Ratings, Specifications and Waveforms. Design Considerations. 54F 17 4FXXX 

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 

GENERAL PURPOSE LINEAR DEVICES DATABOOK-1989 
Continuous Voltage Regulators • Switching Voltage Regulators. Operational Amplifiers. Buffers • Voltage Comparators 
Instrumentation Amplifiers. Surface Mount 

GRAPHICS HANDBOOK-1989 
Advanced Graphics Chipset. DP8500 Development Tools. Application Notes 

INTERFACE DATABOOK-1990 
Transmission Line Drivers/Receivers • Bus Transceivers. Peripheral Power Drivers. Display Drivers 
Memory Support. Microprocessor Support. Level Translators and Buffers. Frequency Synthesis. Hi-Rei Interface 

LINEAR APPLICATIONS HANDBOOK-1986 
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. 

LS/S/TTL DATABOOK-1989 
Contains former Fairchild Products 
Introduction to Bipolar Logic. Low Power Schottky. Schottky. TTL. TTL-Low Power 

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-1990 
PROMs, EPROMs, EEPROMs. TTL I/O SRAMs • ECL I/O SRAMs 

MICROCONTROLLER DATABOOK-1989 
COP400 Family. COP800 Family. COPS Applications • HPC Family. HPC Applications 
MICROWIRE and MICROWIRE/PLUS Peripherals. Microcontroller Development Tools 

MICROPROCESSOR DATABOOK-1989 
Series 32000 Overview • Central Processing Units • Slave Processors • Peripherals 
Development Systems and Software Tools. Application Notes. NSC800 Family 

PROGRAMMABLE LOGIC DATABOOK & DESIGN MANUAL-1990 
Product Line Overview. Datasheets • Designing with PLDs • PLD Design Methodology. PLD Design Development Tools 
Fabrication of Programmable Logic • Application Examples 

REAL TIME CLOCK HANDBOOK-1989 
Real Time Clocks and Timer Clock Peripherals • Application Notes 



RELIABILITY HANDBOOK-1986 
Reliability and the Die. Internal Construction. Finished Package. MIL·STD·883 • MIL·M·3851 0 
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·38510 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·3851 0 and DESC Drawing Cross Listing 

SPECIAL PURPOSE LINEAR DEVICES DATABOOK-1989 
Audio Circuits • Radio Circuits • Video Circuits • Motion Control Circuits • Special Function Circuits 
Surface Mount 

TELECOMMUNICATIONS-1990 
Line Card Components • Integrated Services Digital Network Components. Analog Telephone Components 
Application Notes 
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