





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































241A

DC Characteristics for ’'FCTA Family Devices (continued)

Typical values are at Vgg = 5.0V, 25°C ambient and maximum loading. For test conditons shown as Max, use the value
specified for the appropriate device type: Com: Vg = 5.0V £5%, Ta = 0°C to +70°C; Mil: Vgc = 5.0V £10%, Tpo = —55°C
to +125°C, Vjc = Voo — 0.2V

Symbol Parameter S4FCTA/74FCTA Units Conditions
Min Typ Max
lccp Dynamic Power Vcc = Max VIN 2 VHC
Supply Current (Note 4) Outputs Open VN £ 0.2V
025 0.40 | mA/MHz | OEs = OEg = GND
One Input Toggling
50% Duty Cycle
o Total Power Supply Vce = Max VIN = VHC
Current (Note 6) 1.5 4.5 Outputs Open Vin < 0.2V
OEj = OEg = GND
‘ fj = 10 MHz VN = 3.4V
1.8 5.0 One Bit Toggling Vin = GND
mA 50% Duty Cycle
(Note 5) VIN 2 VHe
Vcc = Max Vin £ 0.2V
3.0 8.0 Outputs Open
OEa = OEg = GND
fi = 25 MHz ViN = 3.4V
5.0 14.5 Eight Bits Toggling ViN = GND
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 (Vy = 3.4V); all other inputs at V¢ or GND.

Nofe 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 = lquiescent + liNpuTs + IDYNAMIC
Ic = Icc + Alcc DHNT + lgcp (fep/2 + i Ny)
Icc = Quiescent Current
Algc = Power Supply Current for a TTL High Input (VN = 3.4V)
Dy = Duty Cycle for TTL Inputs High
Nt = Number of Inputs at Dy
Iccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fi = Input Frequency
= Number of Inputs at f;
All currents are in milliamps and all fr

q are in meg:
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AC Electrical Characteristics: see section 2 for Waveforms

Vive

54FCTA/74FCTA 74FCTA 54FCTA

_ o Ta, Vcc = Com Ta, Vee = Mil

Symbol Parameter 1‘.;‘ :: 503 R = 5000 Ry = 5000 Units I;Ig
cc = o CL = 50 pF CL = 50 pF -

Typ Min (Note 1) Max Min (Note 1) Max
tpLH Propagation Delay 3.0 1.5 4.8 ns 2-8
tPHL Dp to O
tpzH Output Enable Time 40 15 6.2 ns 2-10
tpzL
:;rzz Output Disable Time 3.0 1.5 5.6 ns 2-10

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

Capacitance (t, = +25°C,f = 1.0 MHz)

Symbol Parameter (Note) Typ Max Units Conditions
CiN Input Capacitance 6 10 pF ViN = 0V
Cout Output Capacitance 8 12 pF Vout = 0V

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

Semiconductor
54FCT/ 74FCT244A

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.

Features

B NSC 54/74FCT244A is pin and functionally equivalent
to IDT 54/74FCT244A

B TRI-STATE outputs drive lines or buffer memory ad-
dress registers

| TTL input and output level compatible

@ TTL inputs accept CMOS levels

@ High current latch up immunity

loL = 64 mA (commercial) and 48 mA (military)

B Electrostatic discharge protection > 2 kV

@ Military product compliant to MIL-STD 8830

@ Inherently radiation tolerant

Ordering Code: see section 8

Logic Symbol Connection Diagrams
IEEE/IEC Pin Assignment Pin Assignment
- | for DIP, Flatpak and SOIC for LCC
OFy —B EN I Og I Og |
Iy SREEd
lo — >  vl—o, lo—— oF,
Iy — o, m-—i—%—@k—_ :: 0
o . N e,
, - &n s,
N og— 1] 0, OO
z-hl-, '3_:&:: = HEEDE
Iy — >  v}l—o, 07— H———0s 0y 15 0y Iy Op
,:_ _O; oo \N— I, TL/F/10270-3
s — % TL/F/10270-2
1 — 07
TL/F/10270-1
Truth Tables
Pin Names Description Inputs Outputs
OE4, OE; TRI-STATE Output Enable Inputs OE,4 D (Pins 12, 14, 16, 18)
lo-l7 Inputs L L L
0p-07 Outputs L H H
H X z
Inputs Outputs
oF, b (Pins 3,5,7,9)
L L L
L H H
H X 4

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

Z = High Impedance
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Absolute Maximum Ratings (ote 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Terminal Voltage with Respect to GND (Vyerm)

54FCTA —0.5Vto 7.0V

74FCTA —0.5Vto 7.0V
Temperature under Bias (Tg|as)

74FCTA —55°Cto +125°C

54FCTA —65°Cto +135°C
Storage Temperature (TsTg)

74FCTA —55°Cto +125°C

54FCTA —65°Cto +150°C
Power Dissipation (Py) 0.5W
DC Output Current (loyr) 120 mA

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.

Recommended Operating

Conditions

Supply Voltage (Vcc)
54FCTA
74FCTA

Input Voltage
Output Voltage

Operating Temperature (Ta)

54FCTA
74FCTA
Junction Temperature (T)
CDIP
PDIP

DC Characteristics for 'FCTA Family Devices
Typical values are at Voc = 5.0V, 25°C ambient and maximum loading. For test conditons shown as Max, use the value
specified for the appropriate device type: Com: Vo = 5.0V 5%, Tp = 0°C to +70°C; Mil: Vg = 5.0V £10%, Tpo = —55°C

to +125°C, Vyc = Vgc — 0.2V

4.5Vto 5.5V
4.75V to 5.25V

0V to Voo
0VtoVce

—55°Cto +125°C
—0°Cto +70°C

175°C
140°C

Symbol Parameter SAFCTA/74FCTA Units Conditions
Min Typ Max
ViH Minimum High Level 20 v
Input Voltage
ViL Maximum Low Level 08 v
Input Voltage
i Input High Current 5.0 A Vcc = Max V| = Vce
5.0 " V| = 2.7V (Note 2)
IiL Input Low Current -5.0 A Vce = Max V| = 0.5V (Note 2)
-50 | M V) = GND
loz Maximum TRI-STATE Current 10.0 Veec = Max VI =Vcc
10.0 A V| = 2.7V (Note 2)
—100 | M V) = 0.5V (Note 2)
-10.0 V) = GND
Vik Clamp Diode Voltage -0.7 —-1.2 \" Voe = Min; Iy = —18 mA
los Short Circuit Current —60 —120 mA | Vgc = Max (Note 1); Vo = GND
VoH Minimum High Level 2.8 3.0 Vee = 3V; VN = 0.2V or Vg lop = —32 pA
Output Voltage Ve  Veo v Vce = Min loy = —300 nA
2.4 4.3 VIN = Viyor V) loH = —12 mA (Mil)
2.4 4.3 loq = —15 mA (Com)
VoL Maximum Low Level GND 0.2 Vee = 3V; VN = 0.2V or VHg; loL = 300 pA
Output Voltage GND 0.2 v | Voo =Min loL = 300 pA
0.3 0.55 ViN = Vigor VL loL = 48 mA (Mil)
0.3 0.55 loL = 64 mA (Com)
lcc Maximum Quiescent ' Ve = Max
Supply Current 0.001 1.5 mA | VIN = VHe, VIN £ 0.2V
fi=0
Alcc Quiescent Supply Current; Vce = Max
TTL Inputs HIGH 05 20 | mA by o 3.4V (Note 3)
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244A

DC Characteristics for 'FCTA Family Devices (continued)

Typical values are at Voc = 5.0V, 25°C ambient and maximum loading. For test conditons shown as Max, use the value
specified for the appropriate device type: Com: Vg = 5.0V £5%, Tp = 0°C to +70°C; Mil: Vg = 5.0V £10%, Tp = —55°C
to +125°C, Vjc = Voo — 0.2V

Symbol Parameter S4FCTA/74FCTA Units Conditions
Min Typ Max
lccp Dynamic Power Vce = Max VIN 2 VHe
Supply Current (Note 4) Outputs Open VN £ 0.2V
0.25 0.40 | mA/MHz | OEp = OEg = GND
One Input Toggling
50% Duty Cycle
Ic Total Power Supply Vce = Max VIN 2 VHe
Current (Note 6) 1.5 4.5 Outputs Open ViN £ 0.2V
OEp = OEg = GND
fi = 10 MHz ViN = 3.4V
1.8 5.0 One Bit Toggling ViN = GND
L)
mA 50% Duty Cycle
(Note 5) VIN 2 VHe
Vcc = Max ViN < 0.2V
80 80 Outputs Open
OEp = OEg = GND
fy = 2.6 MHz VIN = 3.4V
5.0 14.5 Eight Bits Toggling VIN = GND
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 (Viy = 3.4V); all other Inputs at Vg or GND.

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

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

Note 6: Ic = lquiescenT + liNpuTs + IDyNAMIC
Ic = lgc + Algg DNt + lccp (fop/2 + fi Ny
Icc = Quiescent Current
Alcc = Power Supply Current for a TTL High Input (Vjy = 3.4V)
Dy = Duty Cycle for TTL Inputs High
Nt = Number of Inputs at Dy
Iccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fi = Input Frequency
Nj = Number of Inputs at f;
All currents are in milliamps and all frequencies are in megahertz.
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AC Electrical Characteristics: see section 2 for Waveforms

54FCTA/74FCTA 74FCTA 54FCTA
_ o Ta Vcc = Com Tas Vec = Mil
Symbol Parameter 1\.;‘ :52 33 RL = 5000 RL = 5000 Units l;lg
cc = > CL = 50 pF CL = 50 pF "
Typ Min (Note 1) Max Min (Note 1) Max
tPLH Propagation Delay g
tPHL Dy to Op 3.1 1.5 4.8 ns 2-8
tpzH Output Enable Time a8 15 6.2 ns 2.11
tpzL
tpHZ Output Disable Time a3 15 56 ns 211
tpLz
Note 1: Minimum limits are guaranteed but not tested on propagation delays.
Capacitance (1, = +25°C,f = 1.0 MHz)
Symbol Parameter (Note) Typ Max Units Conditions
CiN Input Capacitance 6 10 pF ViN = 0V
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/74FCT245A

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 e bidirectional
transceiver. Transmit (active-HIGH) enables data from A
ports to B ports; Receive (active-LOW) enables data from B
ports to A ports. The Output Enable input, when HIGH, dis-
ables both A and B ports by placing them in a HIGH Z condi-
tion.

Features

M NSC 54/74FCT245A is pin and functionally equivalent
to IDT 54/74FCT245A

m Non-inverting buffers

m Bidirectional data path

B TTL input and output level compatible

W TTL inputs accept CMOS levels

m High current latch up immunity

B [g. = 64 mA (commercial) and 48 mA (military)

m Electrostatic discharge protection > 2 kV

m Military product compliant to MIL-STD 883C

m Inherently radiation tolerant

Ordering Code: see Section 8

Logic Symbols Connection Diagrams
IEEE/IEC Pin Assignment
RN & = for DIP, Flatpak and SOIC
Ao Ay Ap Az Ag As Ag Ay & _ \—//
—olo T/R—t 3 EN1 (BA) /R4 20y
3 EN2 (AB) _2 > 19 oF
—1/R 3 18
By By B, By By Bs Bg By Aot vi_d j“o A=t — 8o
4 17
Frrrrrn b_ 29 . 1 16!
TL/F/10271-1 Ay = B, As_s > Eaz
Ay~ 4B, Ay—11> B3
7 14
P Az =4 [~¢>—B;3 As—s 1 584
N a: es Description Ay — —>—8, ” 1] e
— Ag —4>- —4>—B; A=t =B
OE Output Enable Input Ag 6> B oo Y R L s,
T/R Transmit/Receive Input Ay =4 —4>—B;
Ao-A7 Side A Inputs or TRI- TUF/10271-2 TLIF/10271-3
STATE Outputs
Bo-B7 Side B Inputs or TRI-
STATE Outputs Pin Assignment
for LCC
As As Ay Az Ay
Truth Table mEE
anuts — Outputs
OE | T/R
L L Bus B Data to Bus A
L H Bus A Data to Bus B
H X HIGH-Z State
H = HIGH Voltage Level
L = LOW Voltage Level F’
X = Immaterial ARG

TL/F/10271-4
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Absolute Maximum Ratings (vote 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Terminal Voltage with Respect to GND (VTerm)

54FCTA —0.5Vto 7.0V

74FCTA —0.5Vto 7.0V
Temperature under Bias (Tg|as)

74FCTA —55°Cto +125°C

54FCTA —65°Cto +135°C
Storage Temperature (TsTg)

T4FCTA —55°Cto +125°C

54FCTA —65°Cto +150°C
Power Dissipation (Pt) 0.5W
DC Output Current (loyT) 120 mA

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.

Recommended Operating

Conditions
Supply Voltage (Vce)
54FCTA 4.5V to 5.5V
74FCTA 4.75V to 5.25V
Input Voltage 0V to Voo
Output Voltage 0V to Voo
Operating Temperature (Ta)
54FCTA —-55°Cto +125°C
74FCTA 0°Cto +70°C
Junction Temperature (T)
CDIP 175°C
PDIP 140°C

DC Characteristics for 'FCTA Family Devices
Typical values are at Vgc = 5.0V, 25°C ambient and maximum loading. For test conditions shown as Max, use the value
specified for the appropriate device type: Com: Vgc = 5.0V 5%, T = 0°C to +70°C; Mil: Vgg = 5.0V £10%, Tp = —55°C

to +125°C, Vyc = Vg — 0.2V.

Symbol Parameter S4FCTA/74FCTA Units Conditions
Min Typ Max
ViH Minimum High Level 20 v
Input Voltage
ViL Maximum Low Level 08 v
Input Voltage
i Input High Current 5.0 A Vce = Max V| = Vco
(except 1/0 Pins) 5.0 » V| = 2.7V (Note 2)
IIH Input High Current 15 A Vce = Max VI =Vcc
(1/0 Pins Only) 15 w V) = 2.7V (Note 2)
IR Input Low Current —5.0 A Vo = Max V| = 0.5V (Note 2)
(except1/0 Pins) -50 | * V) = GND
e Input Low Current -15 A Ve = Max V| = 0.5V (Note 2)
(170 Pins Only) -5 | M Vv, = GND
Vik Clamp Diode Voltage -0.7 -1.2 \ Voo = Min; Iy = —18 mA
los Short Circuit Current —60 —120 mA Ve = Max (Note 1); Vo = GND
Vor Minimum High Level 2.8 3.0 Ve = 3V;Viy = 0.2Vor Vuei lop = —32 A
Output Voltage VHe Vee v Vcc = Min loq = —300 pA
2.4 4.3 VIN = V|qor VL loH = —12 mA (Mil)
2.4 4.3 loy = —15 mA (Com)
VoL Maximum Low Level GND 0.2 Vee = 3V; V)y = 0.2V or Vi loL = 300 pA
Output Voltage GND 02 v | Vec=Min loL = 300 pA
0.3 0.55 Vin = ViHorViL loL = 48 mA (Mil)
0.3 0.55 loL = 64 mA (Com)
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DC Characteristics for 'TFCTA Family Devices (Continued)

Typical values are at Voo = 5.0V, 25°G ambient and maximum loading. For test conditions shown as Max, use the value
specified for the appropriate device type: Com: Vg = 5.0V £5%, Ta = 0°C to +70°C; Mil: Vo = 5.0V £10%, Tpo = —55°C
to +125°C, Viyc = Voo — 0.2V.

Symbol Parameter S4FCT/74FCT Units Conditions
Min Typ Max
lcc Maximum Quiescent Vee = Max
Supply Current 0.001 1.5 mA VIN = VHg, VIN £ 0.2V
fi=0
Algc Quiescent Supply Current; Vce = Max
TTL Inputs HIGH 05 20 MA | VN = 3.4V (Note 3)
lccp Dynamic Power Vce = Max VIN = Ve
Supply Current (Note 4) Outputs Open ViN £ 0.2V
025 0.40 | mA/MHz /R = GND or Vo
OE = GND
One Input Toggling
50% Duty Cycle
Ic Total Power Supply Vce = Max ViN 2 VHe
Current (Note 6) 1.5 4.5 ~ Outputs Open ViN £ 0.2V
T/R = OE = GND
fy = 10 MHz ViN = 3.4V
1.8 5.0 One Bit Toggling Vin = GND
0/
mA 50% Duty Cycle
(Note 5) VIN 2 VHe
3.0 8.0 Vcc = Max ViN < 0.2V
Outputs Open
T/R = OE = GND
fi = 2.5 MHz ViN = 3.4V
5.0 14.5 Eight Bits Toggling Vin = GND
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 (Viy = 3.4V); all other inputs at Vg 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 = lquiescent + liNpuTs + IDYNAMIC
Ic = lcc + Alcc DNt + Icep (fop/2 + 1 N)
lcc = Quiescent Current
Algg = Power Supply Current for a TTL High Input (Viy = 3.4V)
Dy = Duty Cycle for TTL Inputs High
Nt = Number of Inputs at Dy
Iccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fi = Input Frequency
N; = Number of Inputs at f;
All currents are in milliamps and all frequencies are in megahertz.
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AC Electrical Characteristics: see section 2 for Waveforms

54FCTA/74FCTA 74FCTA 54FCTA
Symbol Parameter 1‘-2:: =+ 52 f;‘? TAI:'I:_IC: 5=0:($ " T;]_Vfcs:ox ! Units ::g

CL = 50 pF CL = 50 pF

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

::t": i’g’;?g"f;"ADe'ay 3.3 15 46 ns | 28
;‘:;[' Sutout Enaple Time 48 15 6.2 ns | 28
Ig:f Sutout Dieaple Time 45 15 5.0 ns | 211
:’Zt’ ?;%ﬂ”gf’;‘;"(m't‘: Y 48 15 6.2 ns | 211
:;’”LZZ fr)/”%pt“;i'fr‘ba"’&g?: N - 45 15 5.0 ns | 211

Note 1: This parameter is guaranteed but not tested.
Note 2: Minimum limits guaranteed but not tested on propagation delays.

Capacitance 1, = +25°C,f = 1.0MHz

Symbol Parameter (Note) Typ Max Units Conditions

CiN Input Capacitance 6 10 pF ViN =0V

Cout Output Capacitance 8 12 pF Vourt = 0V
Note: This p. is d at ch ization but not tested.
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%National

Semiconductor

54FCT/74FCT273A
Octal D Flip-Flop

General Description

The 'FCT273A has eight edge-triggered D-type flip-flops
with individual D 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 D 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.

FACT™ 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. ’

ADVANCE INFORMATION

Features

m NSC 54FCT/74FCT273A is pin and functionally equiva-
lent to IDT 54FCT/74FCT273A

m Ideal buifer for MOS microprocessor or memory

m Buffered common clock

B Buffered, asynchronous master reset

m Input clamp diodes to limit bus reflections

m TTL/CMOS input and output level compatible

m lgL = 48 mA (Com), 32 mA (Mil)

m CMOS power levels

B 4 kV minimum ESD immunity

| Military Product compliant to MIL-STD 883

Logic Symbols Connection Diagrams
Pin Assignment
IEEE/IEC for DIP, Flatpak and SOIC
VR R _
=2 of o
Q2 19}-0;
ce Dg— 1D — 03 18}-0,
MR 0, — —) 0,4 17D
Qo Qy 0y Q3 Q4 Q5 Qg Q; D, — —0; R N 16—
TTTT 1111 0y — — o I
D) —] Q 0,7 14}-0g
TL/F/10660-1 4 4 i I
Dy — — 05 3 “
%—] — il o
D7 = —
TL/F/10660-2 TL/F/10660-3
Pin Assignment
Pin Names Description for LCC
Do-D7 Data Inputs Dy Dy Qp Qy Dy
MR Master Reset EE
cP Clock Pulse Input . [ ] -
- Q[ Dy
Qp-Q7 Data Outputs o e,
cPE [T MR
Q, 3 Vee
[N wmo,
4] 3l {8
D5 Qs Qg Dg D7

TL/F/10660-4
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National

Semiconductor

54FCT/74FCT373A

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.

Features

m NSC 54/74FCT373A pin and functionally equivalent to
IDT 54/74FCT373A

m Eight latches in a single package

m TRI-STATE outputs for bus interfacing

m TTL input and output level compatible

m High current latch up immunity

® lo. = 48 mA (commercial) and 32 mA (military)

m Military product compliant to MIL-STD 883

Ordering Code: see Section s
Logic Symbols

Connection Diagrams

Pin Assignment
for DIP, Flatpak and SOIC

|||||||| IEEE/IEC
— /
Do Dy D Dy Dy Dg Dg Dy o N OE—{1 20 ~Vce
—Le L
LE 1 00—1 2 191~0,
—Ofot De—3 18|~D;
0y 04 0, 05 0, 05 0 O; Dpb—i > vf—% 04 17 |=Dg
Frrrrtr Dy —— — 04 0,15 16 |=0g
TL/F/10618-1 DZ —— I ()2 o 6 15 o
2] 05
D3~ — 03 0,7 14}-Dg
Dy — —04 R 13},
05— — 0 039 12}~0,
Dg — — 0 6ND—] 10 1 LE
Dy — — 07
TL/F/10618~2 TL/F/10618-3
Pin Names Description Pin Agsi t
n Assignmen
Do-D7 Data Inputs for |_gcc
LE Latch Enable Input
= 0, 0; D
OE Output Enable Input HEE
0p-07 TRI-STATE Latch Outputs [

03 31 [E3]:%)
GND [[@ 204

LE [ [ 0E

04 EIVee

LR BB
[ 5] 8 (7 i
Ds 05 05 Dg Oy

TL/F/10618-4
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Functional Description

The 'FCT373A contains eight D-type latches with TRI-
STATE outputs. When the Latch Enable (LE) input is HIGH,
data on the Dy, inputs enters the latches. In this condition
the latches are transparent, i.e., a latch output will change
state each time its D input changes. When LE is LOW, the
latches store the information that was present on the D in-
puts a setup time preceding the HIGH-to-LOW transition of
LE. The TRI-STATE 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 Outputs
LE OE Dn On
X H X 4
H L L L
H L H H
L L X Op
H = HIGH Voltage Level
L = LOW Voltage Level

Z = High Impedance
X = Immaterial
Op = Previous Og before HIGH to Low transition of Latch Enable

—
—

ol
I
Ol
o1
I—
O
ol
—|
—Ol

ol
— |

Ol
o1
—

Please note that this diagram is provided only for the und:

0, 05 06 0,
TL/F/10618-5

ding of logic op

i s and should not be used to estimate propagation delays.
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Absolute Maximum Rating (ote 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Terminal Voltage with Respect to GND (VTerm)

54FCTA —0.5Vto +7.0V

74FCTA —0.5Vto +7.0V
Temperature under Bias (Tgjas)

74FCTA —55°Cto +125°C

54FCTA —65°C to +135°C
Storage Temperature (TsTg)

74FCTA —55°Cto +125°C

54FCTA —65°Cto +150°C
Power Dissipation (Pt) 0.5W
DC Output Current (IoyT) 120 mA

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 FCTA circuits outside databook specifications.

Recommended Operating

Conditions
Supply Voltage (Vo)
54FCTA 4.5V to 5.5V
7T4FCTA 4.75V to 5.25V
Input Voltage 0VtoVce
Output Voltage 0Vito Voo
Operating Temperature (Ta)
54FCTA —55°Cto +125°C
74FCTA —0°Cto +70°C
Junction Temperature (T)
CDIP 175°C
PDIP 140°C

DC Characteristics for 'FCTA Family Devices
Typical values are at Vg = 5.0V, 25°C ambient and maximum loading. For test conditions shown as Max, use the value
specified for the appropriate device type: Com: Vo = 5.0V £5%, Tpo = 0°C to +70°C; Mil: Vgc = 5.0V £10%, Tp = —55°C

to +125°C, Vyg = Voo — 0.2V

Symbol Parameter S4FCTA/74FCTA Units Conditions
Min Typ Max
ViH Minimum High Level 20 v
Input Voltage
ViL Maximum Low Level 08 v
Input Voltage
liH Input High Current 5.0 A Vce = Max V) = Vec
5.0 » V) = 2.7V (Note 2)
e Input Low Current —-5.0 A Vce = Max V) = 0.5V (Note 2)
-50 | M V) = GND
loz Maximum TRI-STATE Current 10.0 Vce = Max Vi = Vee
10.0 A Vi = 2.7V (Note 2)
-100 | M V| = 0.5V (Note 2)
-10.0 V| = GND
Vik Clamp Diode Voltage -0.7 -1.2 \ Vec = Min; Iy = —18 mA
los Short Circuit Current —60 —120 mA | Vcc = Max (Note 1); Vo = GND
VoH Minimum High Level 2.8 3.0 Vee = 3V, ViN = 0.2Vor Vg loH = —32 pA
Output Voltage Ve Voo v | Voo =Min lon = —300 pA
24 4.3 VIN = VigorV|L loH = —12 mA (Mil)
24 4.3 loH = —15 mA (Com)
VoL Maximum Low Level GND 0.2 Vee = 3V; Vin = 0.2V or VHg; loL = 300 pA
Output Voltage GND 02 v | Voc=Mi loL = 300 pA
0.3 0.50 ViN = VigorVy loL = 32 mA (Mil)
0.3 0.50 loL = 48 mA (Com)
Icc Maximum Quiescent Vce = Max
Supply Current 0.001 1.5 mA | ViN 2 VHo VIN < 0.2V
fi=0
Alcc Quiescent Supply Current; Ve = Max
TTL Inputs HIGH 05 20 | mA | - 3.4V (Note 3)
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DC Characteristics for 'FCTA Family Devices (continued)

Typical values are at Voo = 5.0V, 25°C ambient and maximum loading. For test conditions shown as Max, use the value
specified for the appropriate device type: Com: Voo = 5.0V £5%, To = 0°C to +70°C; Mil: Vg = 5.0V £10%, Tp = —55°C
to +125°C, Vyc = Vg — 0.2V

Symbol Parameter BAFCTA/74FCTA Units Conditions
Min Typ Max
lccp Dynamic Power Vece = Max VIN 2 VHe
Supply Current (Note 4) Outputs Open Vin < 0.2V
‘ OE = GND
0.25 0.45 mA/MHz LE = Voo
One Input Toggling
50% Duty Cycle
Ic Total Power Supply Vce = Max VIN = VHC
Current (Note 6) 1.5 4.5 Outputs Open VN £ 0.2V
OE = GND
LE = Vgc
fi = 10 MHz Vin = 3.4V
1.8 5.0 One Bit Toggling Vin = GND
0y .
mA 50% Duty Cycle
(Note 5) VIN = VHe
30 80 Voe = Max VN < 0.2V
OE = GND
LE = Vcg
fi = 2.5 MHz ViN = 3.4V
5.0 14.5 Eight Bits Toggling ViN = GND
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 (Vjy = 3.4V); all other inputs at Vgg 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 Igg formula. These limits are guaranteed but not tested.
Note 6: Ic = lQuiescent + liNpuTs + IDYNAMIC

Ic = lcc + Algg DuNT + Iccop (fop/2 + fiN)

lcc = Quiescent Current

Alcc = Power Supply Current for a TTL High Input (Viy = 3.4V)

Dy = Duty Cycle for TTL Inputs High

Ny = Number of Inputs at Dy

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

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

fi = Input Frequency

N; = Number of Inputs at f;

All currents are in milliamps and all frequencies are in megahertz.
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AC Electrical Characteristics: see section 2 for waveforms

54FCTA/74FCTA 74FCTA 54FCTA
_ o Ta Vcc = Com Tas Ve = Mil
Symbol Parameter 1;,“ :52 f)\(l: Ry = 5000 Ry = 5000 Units '::3
cc = > CL = 50 pF CL = 50 pF -
Typ Min (Note 1) Max Min (Note 1) Max

tPLH Propagation Delay g
tPrL Dp10 Oy 4.0 1.5 52 ns 2-8
tpzH Output Enable Time 55 15 6.5 ns 2.11
tpzL
tpHZ Output Disable Time 40 15 55 ns 2.11
tpLz
tPLH Propagation Delay
tPHL LE to O, 7.0 2.0 8.5 ns 2-8
tsu Set Up Time High or Low

DptoLE 1.0 20 ns | 2-10
tH Hold Time High or Low

Dpto LE 1.0 15 ns | 2-10
tw LE Pulse Width

High or Low 4.0 5.0 ns 2-9

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

Capacitance 1, = +25°C,f = 1.0MHz

Symbol Parameter (Note 1) Typ Max Units Conditions

CiN Input Capacitance 6 10 pF Vin = 0V

Cout Output Capacitance 8 12 pF Vout = OV
Note: This p is d at ch ization but not tested.
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54FCT/74FCT374A

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.

Features

m NSC 54/74FCT374A is pin and functionally equivalent
to IDT 54/74FCT374A

m Buffered positive edge triggered clock

m TRI-STATE outputs for bus-oriented applications

m TTL input and output level compatible

m TTL inputs accept CMOS levels

m High current latch up immunity

® oL = 48 mA (commercial) and 32 mA (military)

m Electrostatic discharge protection > 2 kV

W Inherently radiation tolerant

Ordering Code: see Section s

Logic Symbols Connection Diagrams
HEEEEEN 7 IEEE/IEC Pin Assignment
— for DIP, Flatpak and SOIC
Dy Dy Dy D3 Dy Dg Dg Dy OE EN P
—cCP CP c1 6E_J 1 20 =Vec
—0f ot 0p—12 1940,
0y 04 0 03 04 O5 Og 07 zo_ 1D v _g" Dp—13 18|=D;
BEERRER - o o+ 7|0
TLIF/10264-1 2 2 0,5 16 |—0g
Ds % 0,16 15}-05
0y =] 04 b, 7 14f-og
Ds = % Ds—{8 13}-0,
Ds = % 059 12}~o0,
07— 07 ND— 10 1f-cp
TL/F/10264-2
TL/F/10264-3
Pin Names Description
Do-D7 Data Inputs Pin Assignment
CP Clock Pulse Input forLCC
OE TRI-STATE Output Enable Input Dy D, 0, 0 D,
0p-07 TRI-STATE Outputs BE
[ b b ol D |

03 & 310,
GND 1o,

cP oE

04@ VCC

BEEN
{4 (i3] (8 (7 )
D5 05 Og Dg D7

TL/F/10264-4
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Functional Description Truth Table
The 'FCT374A consists of eight edge-triggered flip-flops Inputs Outputs
with individual D-type inputs and TRI-STATE outputs. The —
buffered clock and buffered Output Enable are common to Dn cp OE On
all flip-flops. The eight flip-flops will store the state of their H Ve L H
individual D inputs that meet the setup and hold time re- L e L L
quirements on the LOW-to-HIGH Clock (CP) transition. With X X H z
the Output Enable (OE) LOW, the contents of the eight flip-
flops are available at the outputs. When the OE is HIGH, the H = HIGH Voltage Level
outputs go to the high impedance state. Operation of the L = LOW Voltage Level
OE input does not affect the state of the flip-flops. X = Immaterial
Z = High Impedance
-/~ = LOW-to-HIGH Transition
Logic Diagram
Do D D, Ds D, D5 Dg D;
cp —Dc * * * *
cCP D CP D CP D CP D CP D CP D CcP D CP D

OF 'OD T T T T T 1 N |
0 03 04 05 Og 07

TL/F/10264-5
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 (ote 1)
If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.
Terminal Voltage

with Respect to GND (Vterm)

54FCTA —0.5Vto 7.0V

74FCTA —0.5Vto 7.0V
Temperature under Bias (Tgas)

74FCTA —55°Cto +125°C

54FCTA —65°C to +135°C
Storage Temperature (TsTg)

7T4FCTA —55°Cto +125°C

54FCTA —65°Cto +150°C
Power Dissipation (Pt) 0.5W
DC Output Current (loyt) 120 mA

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..

Recommended Operating

Conditions
Supply Voltage (Vcg)
54FCTA 4.5V to0 5.5V
74FCTA 4.75V to 5.25V
Input Voltage 0V to Vg
Output Voltage 0VtoVge
Operating Temperature (Ta)
54FCTA —55°Cto +125°C
74FCTA 0°Cto +70°C
Junction Temperature (T,)
CDIP 175°C
PDIP 140°C

DC Characteristics for 'FCTA Family Devices
Typical values are at Vgc = 5.0V, 25°C ambient and maximum loading. For test conditions shown as Max, use the value
specified for the appropriate device type: Com: Vog = 5.0V £5%, Tp = 0°C to +70°C; Mil: Vgg = 5.0V £10%, Tp = —55°C

to +125°C, Ve = Vg — 0.2V.

Symbol Parameter S4FCTA/74FCTA Units Conditions
Min Typ Max
ViH Minimum High Level 20 v
Input Voltage
ViL Maximum Low Level 08 v
Input Voltage
Iy Input High Current 5.0 A Vcc = Max V| = Vco
5.0 s V; = 2.7V (Note 2)
I Input Low Current -5.0 A Vce = Max V| = 0.5V (Note 2)
-50 | M V| = GND
loz Maximum TRI-STATE Current 10.0 Vo = Max Vo = Veo
10.0 A Vo = 2.7V (Note 2)
—100 | M Vo = 0.5V (Note 2)
—-10.0 Vo = GND
Vik Clamp Diode Voltage —-0.7 -1.2 \ Vee = Min; Iy = —18 mA
los Short Circuit Current —-60 —120 mA | Voo = Max (Note 1); Vo = GND
VoH Minimum High Level 2.8 3.0 Vec = 3V, ViN = 0.2V or Vg lon = —32 pA
Output Voltage Vie  Veo v | Voo =Min lon = —300 pA
2.4 4.3 VIN = VigorViL loH = —12 mA (Mil)
2.4 4.3 loq = —15 mA (Com)
VoL Maximum Low Level GND 0.2 Vee = 3V, Vjy = 0.2V or Ve loL = 300 pA
Output Voltage GND 02 v | Voo =Min loL = 300 pA
0.3 0.50 ViN = VigorViL loL = 32 mA (Mil)
0.3 0.50 loL = 48 mA (Com)
lcc Maximum Quiescent Vce = Max
Supply Current 0.001 1.5 mA | VN = VHo, ViIN < 0.2V
fi=0
Alcc Quiescent Supply Current; Vee = Max
TTL Inputs HIGH 05 20 | mA |y S 3.4V (Note 3)
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DC Characteristics for 'TFCTA Family Devices (Continued)

Typical values are at Voo = 5.0V, 25°C ambient and maximum loading. For test conditions shown as Max, use the value
specified for the appropriate device type: Com: Vgc = 5.0V 5%, T4 = 0°C to +70°C; Mil: Voc = 5.0V £10%, Tp = —55°C
to +125°C, Vyg = Voo — 0.2V.

Symbol Parameter SAFCTA/74FCTA Units Conditions
Min Typ Max
lccp Dynamic Power Veoc = Max VIN = VHe
Supply Current (Note 4) Outputs Open ViN € 0.2V
0.15 0.25 | mA/MHz OF = GND
One Input Toggling
50% Duty Cycle
Ic Total Power Supply Vce = Max VIN 2 VHe
Current (Note 6) 15 40 Outputs Open VIN £ 0.2V
: ’ fcp = 10 MHz
OE = GND
fi= 5.9 MHz' Vi = 3.4V
20 6.0 One Bit Toggling Viy = GND
50% Duty Cycle
mA
(Note 5) VIN = VHe
Vce = Max VIN £ 0.2V
8.78 78 Outputs Open
fcp = 10 MHz
OE = GND
f|.= 2.§ MHz . Viy = 3.4V
6.0 16.8 Eight Bits Toggling VN = GND
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 (Vy = 3.4V); all other inputs at Vg 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 = lquiescent + liNpuTs + IDYNAMIC

Ic = lcc + Algg DHNT + Icep (fep/2 + fi N))

Icc = Quiescent Current

Alcc = Power Supply Current for a TTL High Input (V|y = 3.4V)

Dy = Duty Cycle for TTL Inputs High

Nt = Number of Inputs at Dy

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

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

f) = Input Frequency

Nj = Number of Inputs at f|

All currents are in milliamps and all frequencies are in megahertz.
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AC Electrical Characteristics: see Section 2 for Waveforms

54FCTA/74FCTA 74FCTA 54FCTA
_ o Tas Vec = Com Ta, Vce = Mil
Symbol Parameter 1‘-/“ :5250\? Ry = 5000 RL = 5000 Units l;lg
cc ™ > Ci = 50 pF CL = 50 pF "
Typ Min (Note 1) Max Min (Note 1) Max
tPLH Propagation Delay 45 2.0 6.5 ns 2.8
tPHL CptoOp - : )
tpzH Output Enable Time 55 15 6.5 ns 211
tpzL ) ' :
tpHZ Output Disable Time 40 15 55 ns 2.11
tpLz ' ) :
tsu Set Up Time High or Low 10 20 ns 2.10
Dpto Cp : ’
tH Hold Time High or Low
Dnto Cp 0.5 1.5 ns 2-10
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 1, = +25°C,f = 1.0MHz
Symbol Parameter (Note) Typ Max Unit Condition
Cin Input Capacitance 6 10 pF ViN = 0V
Cout Output Capacitance 8 12 pF Vourt = 0V

Note: This parameter is measured at characterization but not tested.
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54FCT377A/74FCT377A

ADVANCE INFORMATION

Octal D Flip-Flop with Clock Enable

General Description

The FCT377A has eight edge-triggered, D-type flip-flops
with individual D inputs and Q 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 Q out-
put. The CE input must be stable only one setup time prior
to the LOW-to-HIGH clock transition for predictable opera-
tion.

FACT™ 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.

Features

W NSC 54FCT/74FCT377A is pin and functionally equiva-
lent to IDT 54FCT/74FCT377A

m |deal for addressable register applications

m Clock enables for address and data synchronization ap-
plications

B Input clamp diodes to limit bus reflections

m TTL/CMOS input and output level compatible

W lgL = 48 mA (com), 32 mA (mil)

m CMOS power levels

B ESD immunity > 4 kV.

B Military product compliant to MIL-STD 883

Logic Symbols Connection Diagrams
Pin Asslgnment
L] IEEE/IEC for DIP, Flatpak and SOIC
Dy D, Dy Dy Dy Dg Dg D _ U/
0 ¥ Y2 Y3 Y4 V5 Ve V7 3 61 &_1 zo_ch
i cp 1c2 Q=12 19 —0q;
—O1CE
o, =25 o, Dg— 3 18 [=~D,
Q O % Q3 Q4 Q5 O Q7 °
— _— e 17 =~Dg
[TTTTTT1 N !
0 o Q=15 16 [—Qq
TL/F/10697~1 27 2 _
Dy — — Q=6 15 =Qg
0, — o, D,—7 14 |=Djg
05— [ o, D;—{8 13 |~=D,
bs — o Q;—9 12 =0,
0, — o GND—{ 10 11—cP
TL/F/10697~2 TL/F/10697-3
Pin Assignment
for LCC
D3 D, Q; Q; D
EEE
Pin Names Description [ o ol o ]
Do-D7 Data Inputs
CE Clock Enable (Active LOW)
Qo-Q7 Data Outputs
CcP Clock Pulse Input

5]
D5 Q5 Qg Dg Dy
TLIF/10697-4
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54FCT/74FCT521A
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 I = p also serves as an active LOW enable
input.

FACT™ 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.

ADVANCE INFORMATION

Features

B NSC 54FCT/74FCT521A is pin and functlonally equiva-
lent to IDT 54FCT/74FCT521A

| Input clamp diodes to limit bus reflections

m TTL/CMOS input and output level compatible

| o = 48 mA (Com), 32 mA (Mil)

m CMOS power levels

B 4 kV minimum ESD immunity

m Military Product compliant to MIL-STD 883

Logic Symbols Connection Diagrams
NN NN Pin Assignment
B; A7 Bg Ag Bs Ag By Ay By Ag By Ay By Aq By Ag for DIP, Flatpak and SOIC
=2 Thep=]! ~ 201=Vee
Op=p Ap—{2 19f—0pp
? B3 18}-8;
TL/F/10663-1 o 171=4
BIj 5 16|85
IEEE/IEC a6 15|
COMP B,—{7 14}-8g
Tp={et P As—{8 13|45
Ag—]0) By;—{9 12f~8,
Ay— GND—110 11f=a,
Ay —
As—] TL/F/10663-2
W I 2
A‘ _ Pin Assignment
A:_ for LCC
b5 A3 By Ay By A
A —47 | 1P=0—0yp lmIEEIEI
By—10) ]
B —
8, —
By =i
B, —] e
[ pp—
o PO
a‘ . (DB
) =7 J
TL/F/10663-3 % % B b By
TL/F/10663-4
Pin Names Description
Ap-A7 Word A Inputs
Bo-B7 Word B Inputs
Ta=8B Expansion or Enable Input
Op=8 Identity Output
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54FCT/74FCT533A

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

Features
NSC 54FCT/74FCT533A is pin and functionally equiva-
lent to IDT 54FCT/74FCT533A

appear transparent to the data when Latch Enable (LE) is @& TRI-STATE outputs for bus interfacing
HIGH. When LE is LOW, the data that meets the setup @ Input clamp diodes to limit bus reflections
gmegl iS(Ioa_gh_edLoDvavta vsgpeeg_sE on :ng 3“& wgen thcta OtU}pyt TTL/CMOS input and output level compatible
nable is . When OE is e bus outputisin g | = 48 mA (Com), 32 mA (Mil
the high impedance state. The 'FCT533A is the same as the " C?I\IJIOS ower I( evel s) (M
'FCT373A, except that the outputs are inverted. p X . .
o ] K i B 4 kV minimum ESD immunity
FACT FCTA utilizes NSC quiet series technology to provide Military product compliant to MIL-STD 883
improved quiet output switching and dynamic threshold per- Inh v tFI) diati tpl t
formance. & Inherently radiation toleran
FACT FCTA features undershoot correction and split
ground bus for superior performance.
Ordering Code: see Section 8
Logic Symbols Connection Diagrams
Pin Assignment
IEEE/IEC for DIP, SOIC and Flatpak
OF EN _ /
I G 20-vee
Do Dy Dy Dy Dy D5 Dg Dy i ~ 02 1910,
—LE Do — 1D > vp—20 Dp—3 18f=D;
e [ Dy — = 04 D=4 17 |-Dg
0y 0y 0, 03 0 O5 O Oy Dy — e 07 ?1— 5 16 ‘?e
TP7999° . - b o I
pu— 0 - —
TL/F/10638-4 4 _— e 141=05
5 —— P 05 D;—]8 13}-n,
D —— — Og 039 12[~0,
D7 — > 07 eND={10 1}=LE

TL/F/10638-1
TL/F/10638-2

Pin Assignment
forLCC
D3 Dy 0, Oy Dy
6E
[ b b ol W ]

B
D5 05 0p Dg Dy
TL/F/10638-3
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Pin Names Description

Do-D7 Data Inputs

LE Latch Enable Input (Active HIGH)
OE Output Enable Input (Active LOW)
0o-07 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 Dy, 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

Logic Diagram

Function Table
Inputs Output
LE OE D [¢]
H L H L
H L L H
L L X Oo
X H X 4

H = HIGH Voltage Level
L = LOW Voltage Level
X = Logic(0) or logic(1) must be valid Input Level

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 outupts O7-0p. When
OE is HIGH the buffers are in the high impedance mode but
this does not interfere with entering new data into the
latches.

D4 Ds Dg D,

ol
J
ol
ol
J
ol

+O~
Ol
+—Ol>

Lol

TL/F/10638-5
and should not be used to estimate propagation delays.

Please note that this di: is provided only for the

of logic op
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Absolute Maximum Ratings (Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Temperature Voltage with respect to GND (VTerm)

54FCTA —0.5Vto +7.0V

74FCTA —0.5Vto +7.0V
Temperature under Bias (Tgjas)

74FCTA —55°Cto +125°C

54FCTA —65°Cto +135°C
Storage Temperature (TsTg)

74FCTA —55°Cto +125°C

54FCTA —65°Cto +135°C
Power Dissipation (P1) 0.5W
DC Output Current (loyt) 120 mA

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.

Recommended Operating

Conditions
Supply Voltage (Vce)
54FCTA 4.5V to 5.5V
74FCTA 4,75V to 5.25V
Input Voltage 0VtoVce
Output Voltage 0V to Ve
Operating Temperature (Ta)
54FCTA —-55°Cto +125°C
74FCTA 0°Cto +70°C
Junction Temperature (T,)
CDIP 175°C
PDIP 140°C

DC Characteristics for FCTA Family Devices
Typical values are at Voo = 5.0V, 25°C ambient and maximum loading. For test conditions shown as Max, use the value
specified for the appropriate device type: Com: Vgg = 5.0V £5%, To = 0°C to +70°C; Mil: Vgg = 5.0V £10% Ta = —55°C

to +125°C.
Symbol Parameter S4FCTA/74FCTA Units Conditions
’ Min Typ Max
VIH Minimum HIGH Level 20 v
Input Voltage
ViL Maximum Low Level 08 v
Input Voltage
IH Input High Current 5.0 A Vce = Max VI =Vcc
5.0 ® V) = 2.7V (Note 2)
e Input Low Current -5.0 A Ve = Max V| = 0.5V (Note 2)
-50 | H V; = GND
loz Maximum TRI-STATE 10.0 Vcc = Max Vo = Vce
Current 10.0 A Vo = 2.7V (Note 2)
—-100 | * Vo = 0.5V (Note 2)
-10.0 Vo = GND
Vik Clamp Diode Voltage —-0.7 -1.2 \Y% Voe = Min; iy = —18 mA
los Short Circuit Current —-60 —120 mA Vcc = Max (Note 1); Vo = GND
VoH Minimum High Level 2.8 3.0 Voe = 3V; V)N = 0.2Vor Vg loy = —32 pA
Output Voltage Vi Voo v Vg = Min loq = —300 pA
2.4 4.3 ViN = Vigor V. loH = —12 mA (Mil)
24 43 loy = —15 mA (Com)
VoL Maximum Low Level GND 0.2 Vee = 3V; VN = 0.2V or Vyc; loL = 300 pA
Output Voltage GND 0.2 V| Veg = Min loL = 300 pA
0.3 0.50 ViN = VigorV)_ loL = 32 mA (Mil)
0.3 0.50 loL = 48 mA (Com)
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DC Characteristics for FCTA Family Devices

Typical values are at Voc = 5.0V, 25°C ambient and maximum loading. For test conditions shown as Max, use the value
specified for the appropriate device type: Com: Vg = 5.0V £5%, Tp = 0°C to +70°C; Mil: Voo = 5.0V £10% Tp = —55°C
to +125°C. (Continued)

Symbol Parameter S4FCTA/74FCTA Units Conditions

Min Typ Max

lcc Maximum Quiescent ' Veg = Max
Supply Current 0.001 15 mA VIN 2 VHe, VIN < 0.2V
fi=0

Alcc Quiescent Supply Current; Vcc = Max
TTL Inputs HIGH 05 20 mA Vin = 8.4V (Note 3)

lccp Dynamic Power Vee = Max VIN 2 VHe

Supply Current (Note 4) Outputs Open Vin < 0.2V
OE = GND

025 045 | mA/MHz | o\

One Input Toggling

50% Duty Cycle

Ic Total Power Vce = Max VIN 2 VHe
Supply Current (Note 6) 15 45 Outputs Open VIn £ 0.2V
: : OE = GND

LE = Ve Vin = 3.4V
fi = 10 MHz Viy = GND
One Bit Toggling
50% Duty Cycle

1.8 5.0

mA
(Note 5) VIN 2 VHe
Vce = Max ViN £ 0.2V
Outputs Open :
OE = GND

3.0 8.0

LE = Vcc ViN = 3.4V
fi = 26 MHz Viy = GND
Eight Bits Toggling
50% Duty Cycle

5.0 14.5

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 (Vyy = 3.4V); all other inputs at Vgc 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 + linpuTs + IDyNAMIC

Ic = lgc + Alge DuNT + Igep (fop/2 + fi Ny)

Icc = Quiescent Current

Alcc = Power Supply Current for a TTL High Input (V)y = 3.4V)

Dy = Duty Cycle for TTL inputs High

Nt = Number of Inputs at Dy

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

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

fi =Input Frequency

N; = Number of Inputs at f|

All currents are in milliamps and all frequencies are in megahertz.
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AC Electrical Characteristics: see Section 2 for Waveforms

54FCTA/74FCTA 74FCTA 54FCTA
_ Ta, Vcc = Com Ta» Vec = Mil )
Symbol Parameter J A =++255° g, RL = 5000 R = 500Q Units :'g
cc . CL = 50 pF CL = 50 pF -
Typ " Min Max Min Max
tPLH Propagatlon Delay 40 15 5.0 ns a_g
tPHL Dnto On
tPLH Propagation Delay _
tPHL LE 0Oy, 7.0 2.0 8.5 ns 2-8
tpzH Output Enable 55 15 6.5 ns 2-11
tpzL Time
ez Output Disable 40 15 55 ns | 2-11
tpLz Time
ts Set Up Time
High or Low 1.0 2.0 ns 2-10
DhtoLE
th HOLD Time
High or Low 1.0 1.5 ns 2-10
Dphto LE
tw LI.E Pulse Width 4.0 5.0 ns o-g
High or Low

Minimum limits are guaranteed but not tested on Propagation Delays

Capacitance (t, = +25¢,t = 1.0 MHz)

Symbol Parameter Typ Max Units Conditions

Cin Input Capacitance 6 10 pF ViN = 0V

Cout Output Capacitance 8 12 pF Vout = OV
Note: This p is d at ct ization but not tested
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Semiconductor
54FCT/74FCT534A

Octal D 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.

Features

m NSC 54/74FCT534A is pin and functionally equivalent
to IDT 54/74FCT534A

m Edge-triggered D-type inputs

m Buffered positive edge-triggered clock

m TTL input and output level compatible

| TTL inputs accept CMOS levels

m High current latch up

W oL = 48 mA (Com), 32 mA (Mil)

m Military product compliant to MIL-STD-883

Ordering Code: see section8

Logic Symbols Connection Diagrams
|EEE/IEC Pin Assignment
for DIP, Flatpak and SOIC
L1l o e Y = I
Do Dy Dy D3 Dy Dg Dg Dy cP c - Tee
—icp 00- 2 19 -07
Dp—]10 2 ) D=3 18[=0,
—QJoe D, — — o, 0, =4 17 |-0g
0g 04 O. 04 05 Og O & =
o 01 0 O3 04 05 Og 0y D, = —o0, 015 16=0g
???????? Ds_' _05 02_6 15_05
TL/F/10819-1 Dy = —0, D=7 14f=Dg
Ds_ '—'05 93- 8 13 -24
DS_ —o6 03" 9 12 "'04
D; = —0; GND=—110 11p=CP
TL/F/10618-2 TL/F/10610-3
Pin Assignment
Pin Names Description for LCC
Do-D7 Data Inputs D5 D, 0, Oy D,
_(_)f_ Clock Pulse Input BE
OE TRI-STATE Output Enable Input ECEECECH
00-07 Complementary TRI-STATE Outputs

HEEDE
D5 05 0 Dg D7

TL/F/10619-4
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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)

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

Do Dy D2 D3 Dy D5 Dg 7

cp—l >0 +— -+ ' L *> >-—
o S o | & o o o o |
cP D cP D cP D cCP D CP D CP D cP D cP D
Q Q Q Q Q Q Q Q
x °[> L ] ] 1 o] 1 L 1
0o 0y 0, 03 0, 05 Og 0,

TL/F/10619-5

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 Output

CP OE D (o]

e L H L

e L L H

L L X Op

X H X V4
H = HIGH Voltage Level
L = LOW Voltage Level

X = Immaterial

-/~ = LOW-to-HIGH Clock Transition

Z = High Impedance

Op = Value stored from previous clock cycle
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Absolute Maximum Ratings (ote 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Terminal Voltage with Respect

to GND (Vrerm)

54FCTA —-0.5Vto +7.0V

74FCTA —0.5Vto +7.0V
Temperature Under Bias (Tgjas)

74FCTA —55°Cto +125°C

54FCTA —65°Cto +135°C
Storage Temperature (TsTg)

74FCTA —55°Cto +125°C

54FCTA —65°Cto +150°C
Power Dissipation (Pt) 0.5W
DC Output Current (IoyT) 120 mA

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.

Recommended Operating

Conditions

Supply Voltage (Vco)
54FCTA
74FCTA

Input Voltage
Output Voltage
Operating Temperature (Ta)

54FCTA
74FCTA

Junction Temperature (T )

CDIP
PDIP

DC Characteristics for 'FCTA Family Devices
Typical values are at Voo = 5.0V, 25°C ambient and maximum loading. For test conditions shown as Max, use the value
specified for the appropriate device type: Com: Vgg = 5.0V £5%, Tp = 0°C to +70°C; Mil: Voc = 5.0V £10%, T = —55°C

to +125°C, Vg = Vg — 0.2V.

4.5Vt0 5.5V
4.75V to 5.25V

OVtoVce
0VtoVce

—55°Cto +125°C
—0°Cto +70°C

175°C
140°C

Symbol Parameter S4FCTA/74FCTA Units Conditions
Min Typ Max
VIH Minimum High Level 20 v
Input Voltage
ViL Maximum Low Level
Input Voltage 0.8 v
IH Input High Current 5.0 A Vce = Max Vi =Vce
50 p V| = 2.7V (Note 2)
L Input Low Current —5.0 A Vee = Max V| = 0.5V (Note 2)
-50 | M V), = GND
loz Maximum TRI-STATE Current 10.0 Vcc = Max Vo = Vco
10.0 A Vo = 2.7V (Note 2)
—100| ™ Vo = 0.5V (Note 2)
-10.0 Vo = GND
Vik Clamp Diode Voltage -0.7 -1.2 \ Vcec = Min; Iy = —18 mA
los Short Circuit Current —-60 —120 mA | Vcc = Max (Note 1); Vo = GND
VoH Minimum High Level 2.8 3.0 Vee = 3V; VN = 0.2V or Ve lon = —32 pA
Output Voltage Ve  Vee v Ve = Min lon = —300 pA
24 4.3 VIN = ViqorViL lon = —12 mA (Mil)
2.4 4.3 lon = —15 mA (Com)
VoL Maximum Low Level GND 0.2 Vece = 3V; Vin = 0.2V or Ve loL = 300 pA
Output Voltage GND 02 v | Voo =Min loL = 300 pA
0.3 0.5 ViN = Vigor Vi, loL = 32 mA (Mil)
0.3 0.5 loL = 48 mA (Com)
VH Input Hysteresis on
Clock Only 200 mv

7-40




vves

DC Characteristics for ’FCTA Family Devices (Continued)

Typical values are at Voo = 5.0V, 25°C ambient and maximum loading. For test conditions shown as Max, use the value
specified for the appropriate device type: Com: Vg = 5.0V £5%, Tp = 0°C to +70°C; Mil: Vgg = 5.0V £10%, Tp = —55°C
to +125°C, Ve = Ve — 0.2V.

Symbol Parameter S4FCTA/74FCTA Units Conditions

Min Typ Max

lec Maximum Quiescent Vee = Max
Supply Current 0.001 1.5 mA VIN = VHe, VIN £ 0.2V
fi=0

Alce Quiescent Supply Current; 05 20 mA Ve = Max
TTL Inputs HIGH ' : ViN = 3.4V (Note 3)

lccp Dynamic Power Vce = Max VIN 2 VHe

Supply Current (Note 4) Outputs Open ViN < 0.2V
0.15 0.40 | mA/MHz | —

OE = GND

One Input Toggling

50% Duty Cycle

Ic Total Power Supply Vee = Max VIN 2 VHe
Current (Note 6) 1.5 4.0 Outputs Open ViN £ 0.2V
fop = 10 MHz
OE = GND

fl=5MHz Vin = 3.4V
18 6.0 One Bit Toggling Vin = GND
50% Duty Cycle

mA

(Note 5) VIN 2 VHe
Vee = Max Vin < 0.2V
3.0 7.8 Outputs Open
OE = GND

fcp = 10 MHz
f|.= 2.5? MHz . Vi = 3.4V
5.0 16.8 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.
Note 3: Per TTL driven input (V|y = 3.4V); all other inputs at Vgc 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 = lquiescent + linpuTs + IpynaMIc

Ic = lgc + Algc DuNT + Iccep (fcp/2 + i N)

Icc = Quiescent Current

Algc = Power Supply Current for a TTL High Input (Viy = 3.4V)

Dy = Duty Cycle for TTL inputs High

Nt = Number of Inputs at Dy

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

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

fi = Input Frequency

N; = Numbers of Inputs at f;

All currents are in milliamps and all frequencies are in megahertz.
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AC Electrical Characteristics: see Section 2 for Waveforms

54FCTA/74FCTA 74FCTA 54FCTA
Symbol Parameter Vce = 5.0V CL = 50 pF CL = 50 pF Units No.
T Min Max Min Max
yp (Note 1) (Note 1)
tPLH Propagation Delay 45 15 6.5 ns 2.9
tPHL CptoOn i ’ ’
tezH Output Enable 55 15 65 ns | 2-11
tpzL Time
tpHZ Qutput Disable 40 15 55 ns 211
tPHL Time ’ i i
ts Set Up Time High or Low
Dn to CP 1.0 2.0 ns 2-10
th Hold Time High or Low
Dnto CP 1.0 1.5 ns 2-10
tw CP Pulse Width
High or Low 4.0 5.0 ns 2-9
Note 1: Minimum limits guaranteed but not tested on propagation delays.
Capacitance 1, = +25°C, f, = 1.0 MHz
Symbol Parameter Typ Max Units Conditions
CiN Input Capacitance 6 10 pF ViN =0V
Cout Output Capacitance 8 12 pF Vout = 0V
Note: This p. is d at ch ion but not tested.
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54FCT/74FCT543A

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.
FACT™ 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.

Features

W NSC 54FCT/74FCT543A is pin and functionally equiva-
lent to IDT 54FCT/74FCT543A

m Speed controls for data flow in each direction

m Back to back latched transceiver

@ Input clamp diodes to limit bus reflections

m TTL/CMOS input and output level compatible

®m IgL = 64 mA (com), 48 mA (mil)

m CMOS power levels

® 4 kV minimum ESD immunity

@ Military product complaint to MIL-STD 883

Ordering Code: see Section 8

Connection Diagrams

Pin Assignment

Logic Symbols
| | e —a =1
Agerreeeeer Ay LEAB —
OEAB —D>
—Q]J 0EAB R — =1
—QOf 0EBA R
—0Of ceas OFBR —
—Qj ceBA
—O| LEAB ag+—>[1
—Cj LeBA A—>
BD ......... B7 AZH
I I b4
TL/F/10667-1 Ay
Ag—>
Agt—>
Ay t—>]|
Pin Names Description
OEAB A-to-B Output Enable Input (Active LOW)
OEBA B-to-A Output Enable Input (Active LOW)
CEAB A-to-B Enable Input (Active LOW)
CEBA B-to-A Enable Input (Active LOW)
LEAB A-to-B Latch Enable Input (Active LOW)
LEBA B-to-A Latch Enable Input (Active LOW)
Ao-A7 A-to-B Data Inputs or
B-to-A TRI-STATE® Outputs
Bo-B7 B-to-A Data Inputs or
A-to-B TRI-STATE Outputs

for DIP and SOIC
EN1 . >
EBA—1 24 |—vee
OEBA—{ 2 23 {— CEBA
EN2 Ap—]3 228,
A4 21|-8,
A,—5 208,
2VIE—>5, L G 19}-8;
[>5 el 18}—8,
je>s, As—8 1785
HBZ’; As_ 9 16 —BG
8, A;=10 15}-8,
> B; CEAB—{ 11 14} A8
(> 5; oND—{12 13|08
je—>s,
TL/F/10667-2 TL/F/10667-3
Pin Assignment
forLCC
Ag A5 Ay NC Az Ay A
[ 9 5] (8] [ [6] (5]
(o o]

2 E
Bg Bs B, NC By B, B,
TL/F/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 Ag-
A7 or take data from Bp-B7, as indicated in the Data 1/0
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

Data I/0 Control Table

Input Latch Status | Output Buffers
CEAB LEAB OEAB
H X X Latched High Z
X H X Latched —
L L X Transparent —
X X H — High Z
L X L — Driving

H=
L=

X = Immaterial

HIGH Voltage Level
= LOW Voltage Level

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

D T T Y

1 d
' '
' '
‘ D Q O-DC DETAL A — B,
' '
' LE '
' '
' '
o ' H
' '
' '
) ‘
tooooonoo el -
A1—‘ —Bl
AZ_ —BZ
A3 B3
Ay— DETAIL Ax7 — 8,
Ag—] —Bs
AG_ —BG
A7— —B7
OEBA r
OEAB
CEBA
CEAB
LEBA
(EAB

TL/F/10667-5

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

VEVS

Ifl MIIItary/A:rc:saice ;pt:lclfield gevilces :ret reqlélrt'ad, Conditions
please contac e Natlonal Semiconductor Sales su
pply Voltage (Vce)
Ofﬂc'e/DlstrIbutor.s for avalilability and specifications. 54FCTA 45V 0 5.5V
Te;T'l:rea;Xoltage with Respect to GND (VTE%Nth 7oV 74FCTA 4.75V t0 5.25V
—0.5Vto +7.
74FCTA —05Vto +7.0V Input Voltage OVioVeg
Temperature under Bias (Tg|as) Output.VoItage OVitoVee
74FCTA —55°C to +125°C Operating Temperature (Ta)
54FCTA —65°C to + 135°C 54FCTA —-55°Cto +125°C
Storage Temperature (TsTg) 74'-TCTA 0°Cto +70°C
74FCTA —55°Cto +125°C Junction Temperature (T)
54FCTA —65°Cto +150°C ggl';’ zgg
Power Dissipation (Pt) 0.5W
DC Output Current (IoyT) 120 mA

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 Vg = 5.0V, 25°C ambient and maximum loading. For test conditions shown as Max, use the value
specified for the appropriate device type: Com: Vog = 5.0V £5%, Tp = 0°C to +70°C; Mil: Vgc = 5.0V £10%, Tp = —55°C
to +125°C, Vyc = Vg — 0.2V

Symbol Parameter S4FCTA/74FCTA Units Conditions
Min Typ Max
ViH Minimum High Level 20 v
Input Voltage
Vi Maximum Low Level 08 v
Input Voltage
H Input Current 5.0 _ V| = Voo
(Except I/0O Pins) 5.0 KA Vee = Max V) = 2.7V (Note 2)
L Input Low Current -5.0 _ V) = 0.5V (Note 2)
(Except I/0 Pins) _50 | MA | Voo =Max V| = GND
™ Input High Currents 15 _ Vi = Vce
(/O Pins) 15 KA | Voc = Max V| =27V
I Input Low Currents —-15 _ V)= 0.5V
(/O Pins) —15 | PA | Voo =Max V| = GND
Vik Clamp Diode Voltage -0.7 —1.2 \ Vee = Min; Iy = —18 mA
los Short Circuit Current —60 —-120 mA Vcc = Max (Note 1); Vo = GND
Minimum High Level 2.8 3.0 Vee = 3V; VN = 0.2V or Vg log = —32 pA
Vou Output Voltage Vi Veo y Voo = Min loy = —300 pA
24 43 VCC= Vi or Vs lon = —12 mA (Mil)
2.4 4.3 IN~ VIHOr¥iL lon = —15 mA (Com)
Maximum Low Level GND 0.2 Vee = 3V; Viy = 0.2V or Vg loL = 300 pA
VoL Output Voltage GND 02 Vol v = win loL = 300 pA
03 055 Ve orv loL = 48 mA (Mil)
03 055 IN-= VILOr Vi loL = 64 mA (Com)
Icc Maximum Quiescent Voo = Max
Supply Current 0.001 1.5 mA VIN = Ve, VIN < 0.2V
fi=0
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DC Characteristics for 'FCTA Family Device

Typical values are at Voo = 5.0V, 25°C ambient and maximum loading. For test conditions shown as Max, use the value
specified for the appropriate device type: Com: Voo = 5.0V £5%, Tp = 0°C to +70°C; Mil: Voo = 5.0V £10%, Tp = —55°C

to +125°C, Vyc = Vg —0.2V (Continued)

Symbol Parameter S4FCTA/74FCTA Units Conditions

Min Typ Max

Alce Quiescent Supply Current; 05 02 mA Vcc = Max
TTL Inputs HIGH ’ i VIN = 3.4V (Note 3)

lccp Dynamic Power Vce = Max Outputs Open
Supply Current (Note 4) CEAB & OEAB = GND
0.25 0.55 mA/MHz | CEBA = Vg

One Input Toggling

50% Duty Cycle

VIN = VHe
Vin £ 0.2V

Ic Total Power Vee = Max

Supply Current (Note 6) Outputs Open

1.5 4.0 tcp = 10 MHz

50% Duty Cycle
CEAB & OEAB = GND
CEBA = Vg

fop = LEAB = 10 MHz
1.8 6.0 One Bit Toggling

atfy = 5 MHz

50% Duty Cycle

VIN 2 Ve
Vin £ 0.2V

ViN = 3.4V
Vin = GND

mA (Note 5)

Vcc = Max

Outputs Open

top = 10 MHz

50% Duty Cycle
CEAB & OEAB = GND
CEBA = Vo

fop = LEAB = 10 MHz
fi = 2.5 MHz

Eight Bits Toggling

atfy = 5 MHz

50% Duty Cycle

3.0 16.5

5.0 21.75

VIN 2 VHe
Vin £°0.2V

VN = 34
ViN = GND

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 (Viy = 3.4V); all other inputs at Vgg 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 = lquiescent + linpuTs + IDYnNAMIC

Ic = lcc + Alge DHNT + lccp (fep/2 + fi Nj)

Icc = Quiescent Current

Alcc = Power Supply Current for a TTL High Input (Vi = 3.4V)

Dy = Duty Cycle for TTL Inputs High

Nt = Number of Inputs at Dy

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

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

fi = Input Frequency

N; = Number of Inputs at f|

All currents are in millamps and all frequencies are in megahertz.
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AC Electrical Characteristics: see Section 2 for Waveforms

54FCTA/74FCTA 74FCTA 54FCTA
Tas Vcc = Com Tas Vee = Mil
Ta = +25°C
_ RL = 5000 RL = 500Q Fig.
Symbol Parameter Vce = 5.0V CL = 50 pF CL = 50 pF Units No.
Min .
Typ (Note) Max Min Max
tpLH Propagation Delay
tPHL Transparent Mode 1.5 6.5 ns 2-8
AptoBporByto Ay
tpLH Propagation Delay
tPLH LEAB to Ap, 1.5 8 ns 2-8
LEAB to B,
tpzH Output Enable Time
tpzL OEBA or OEAB to A, or B 2 9 ns 2-11
CEBA or CEAB to A, or B,
tPHZ Output Disable Time
tpLz OEBA or OEAB to Ay or B 2 7.5 ns 2-11
CEBA or CEAB to A, or By,
tsu Set Up Time
High or Low 2 ns 2-10
An or B, to LEBA or LEAB
tH Hold Time 2 ns 2-10
Note: Minimum propagation delays are guaranteed but not listed.
Capacitance 1, = +25C,f = 1.0MHz
Symbol Parameter (Note) Typ Max Units Conditions
CiN Input Capacitance 6 10 pF VN = 0V
Cout Output Capacitance 8 12 pF Vout = 0V

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

7-47

vevs




544A

@National
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54FCT/74FCT544A
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.

FACT™ 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.

Features

B NSC 54FCT/74FCT544A is pin and functionally equiva-
lent to IDT 54FCT/74FCT544A

m Back to back registers for storage separate controls for
data flow in each direction

B Input clamp diodes to limit bus reflections

@ TTL/CMOS input and output level compatible

| lo. = 64 mA (Com), 48 mA (Mil)

B CMOS power levels

H 4 KV minimum ESD immunity

B Military Product compliant to MIL-STD 883

Ordering Code: sce section8

Logic Symbols Connection Diagrams
IEEE/IEC
— Pin Assignment for
JU—_
Cer =t DIP and SOIC
6 6 LEAB —D ENt >,
OEAB ——D> J—
r OEAB EA—{ 1 24|-Vee
Ageueennnne 7 T — LEBA Vec
OEBA—2 23 |~ CEBA
—O] oEAB EBA —0 EN2 - =
Ap—{3 228,
—QJ 0EBA OEBA =t - _
A —4 21}-B,
—O) ceAB - -
_ _ A5 20|-8,
—O; CEBA Ay vi 2V By i =
= B As—{6 1985
—O) LEAB A B, A i
- - a7 18|~B,
—O) LEBA Ay B, i s
i 8 57 5
Bpevverenes N A3 5 o 16|55
9 Q M iy %10 15|15
A5 Bs 7 7
TL/F/10669-1 A B CEAB—11 14— LEAB
i 5, oND—{12 13 |~ OEAB

Pin Names Description
OEAB A-to-B Output Enable Input (Active LOW)
OEBA B-to-A Output Enable Input (Active LOW)
CEAB A-to-B Enable Input (Active LOW)
CEBA B-to-A Enable Input (Active LOW)
LEAB A-to-B Latch Enable Input (Active LOW)
LEBA B-to-A Latch Enable Input (Active LOW)
Ao-A7 A-to-B Data Inputs or B-to-A
TRI-STATE® Outputs
Bo-B7 B-to-A Data Inputs or A-to-B
TRI-STATE Outputs

TL/F/10669-2 TL/F/10669-3

Pin Assignment
forLCC
Ag A5 Ay NC Az Ay A
[ @ 3 EE
(o bd bd b f )

A [ [ 4y
CEAB 3 [3] OEBA
GND i@ (2] LEBA
NC (5 [N
OEAB {8l B8 Vo
EAB @ 27 CEBA
8, @ 288y
(RO
5] 20l 21 B2 3 B4l 8

Bg Bs By NC By B, B,
TL/F/10669-4
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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 Ag—
A7 or take data from Bp-By7, as indicated in the Data 1/0
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 outputs.

Data 1/0 Control Table

Input Latch Output
CEAB LEAB OEAB Status Buffers
H X X Latched High-Z
X H X Latched
L L X Transparent
X X H High-Z
L X L Driving

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

A-to-B data flow shown; B-to-A flow control is the same, except using CEBA,

[EBA and OEBA.
Logic Diagram

:-----------------------!

: DETAIL A

[)

[)

)

:
Ag '

)

)

decccaes
A—0
A, —0C
A;—O
A,,—O DETAIL Ax7 O—B4
A5—O 0—95
As_o O—Bs
A7—° o_B7

OFBA o
CEBA To)
(£BA

(EAB

TL/F/10669-5

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

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Terminal Voltage with Respect to GND (Vtegm)

54FCTA —0.5Vto +7.0V

74FCTA —0.5Vto +7.0V
Temperature under Bias (Tgjas)

54FCTA —65°Cto +135°C

74FCTA —55°Cto +125°C
Storage Temperature (TsTg)

54FCTA —65°C to +150°C

74FCTA —55°Cto +125°C
Power Dissipation (Pt) 0.5W
DC Output Current (IoyT) 120 mA

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 specifications should
be met, without exception, to ensure that the system design is reliable over
its power supply, temperature, and output/input loading variables.

Recommended Operating

Conditions
Supply Voltage (Vco)
54FCTA 4.5V to 5.5V
74FCTA 4.75V to 5.25V
Input Voltage 0V to Ve
Output Voltage 0V to Vco
Operating Temperature (Ta) :
54FCTA —55°Cto +125°C
74FCTA 0°Cto +70°C
Junction Temperature (T)
CDIP 175°C
PDIP 140°C

DC Characteristics for 'FCTA Family Devices

Typical values are at Vocg = 5.0V, +25°C ambient and maximum loading. For test conditions shown as Max, use the value
specified for the appropriate device type: Com: Vgg = 5.0V £5%, Ta = 0°C to +70°C; Mil: Vgg = 5.0V £10%, Tp = —55°C

to +125°C.
Symbol Parameter w 54FCT¢/74FCT;; Units Conditions
n yp ax

ViH Minimum High Level

Input Voltage 20 v
ViL Maximum Low Level

Input Voltage 08 v
IH Input High Current 5.0 A Vce = Max VI = Vce

(Except 170 Pins) 5.0 » V) = 2.7V (Note 2)
M Input Low Current —-5.0 A Vce = Max V| = 0.5V (Note 2)

(Except 1/0 Pins) -50 | M V) = GND
IiH Input High Currents 15 A Vce = Max V) = Vge

(/0 Pins) 15 L V| = 2.7V (Note 2)
o I(r:/pgtPITov; Currents —1 g pA Vce = MAx ¥| = (()s.fl\llj(Note 2)

ins — | =

Vik Clamp Diode Voltage —0.7 —-1.2 Vv Voc = Min; Iy = —18 mA
los Short Circuit Current —60 —120 mA Vce = Max (Note 1); Vo = GND
VoH Minimum High Level 2.8 3.0 Voe = 3V; ViN = 0.2V or Vi loH = —32 pA

Output Voltage Vie Veo Vv loy = —300 pA

2.4 4.3 Vee = Min loH = —12mA (Mil)
2.4 4.3 ViN = VigorV_ loy = —15 mA (Com)

VoL Maximum Low Level GND 0.2 Vee = 3V; Viy = 0.2V or Vc; loL = 300 pA

Output Voltage GND 0.2 v loL = 300 pA

0.3 0.55 Vcc = Min IL = 48 mA (Mil)
0.3 0.55 ViIN = Vigor VL loL = 64 mA (Com)

lcc Maximum Quiescent Vce = Max

Supply Current 0.001 1.5 mA VIN = VHe, VIN < 0.2V

fi=0

Alce Quiescent Supply Current; 0.5 20 mA Vce = Max

TTL Inputs HIGH ’ ' ViN = 3.4V (Note 8)
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DC Characteristics for 'FCTA Family Devices (continued)

Typical values are at Vgg = 5.0V, +25°C ambient and maximum loading. For test conditions shown as Max, use the value
specified for the appropriate device type: Com: Vog = 5.0V £5%, Tp = 0°C to +70°C; Mil: Vo = 5.0V £10%, Tp = —55°C
to +125°C.

54FCTA/74FCTA
Min Typ Max

Symbol Parameter Units Conditions

lccp Dynamic Power Vecc = Max
Supply Current (Note 4) Outputs Open
CEAB + OEAB = GND VIN = VHe
0.25 0.3 mA/MHz CEBA = Voo Viy < 0.2V
One Input Toggling
50% Duty Cycle

Ic Total Power Supply Vcc = Max

Current (Note 6) Outputs Open

15 40 fep = 10 MHz ViN 2 Vi

50% Duty Cycle ViN < 0.2V

CEAB + OEAB = GND
CEBA = Vge.

fcp = LEAB = 10 MHz -

18 6.0 One Bit Toggling Vin = 3.4V
: ) atf; = 5MHz Vin = GND

50% Duty Cycle

(Note 5)
Vcc = Max
3.0 16.5 Outputs Open VIN = VHe
fcp = 10 MHz Vin £ 0.2V
50% Duty Cycle
CEAB + OEAB = GND
CEBA = Vce.
fcp = LEAB = 10 MHz
50 2175 Eight Bits Toggling Viy = 3.4V
atfy = 5 MHz Vin = GND
50% Duty Cycle

mA

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;y = 3.4); all other inputs at Vg 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 = lquiescent + linpuTs + IpynAMIC
Ic = lcc + Alge DHNT + Igcp (fep/2 + fiNy)
Icc = Quiescent Current
Alcc = Power Supply Current for a TTL High Input (Viy = 3.4V)
Dy = Duty Cycle for TTL Inputs High
Nt = Number of Inputs at Dy
Iccp = Dynamic Current caused by an input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fi = Input Frequency
N; = Number of Inputs at f;
All currents are in milliamps and all frequencies are in megahertz.
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AC Electrical Characteristics: ses Section 2 for Waveforms

54FCTA/74FCTA 74FCTA 54FCTA
= o Tas Vec = Com Tas Vec = Mil
Symbol Parameter 1";‘ ::‘r;\f Ry = 5000 RL = 5000 units | Fig-
ce = > CL = 50 pF CL = 50 pF No.
Typ Min (Note 1) Max Min Max
tpLH Propagation Delay
tPHL Transparent Mode 1.5 7.0 ns 2-8
AntoBporBpto Ag
tpLH Propagation Delay
tPHL LEAB to Ap, 1.5 8.0 ns 2-8
LEAB to B,
tpzH Output Enable Time
tpzL OEBA or OEAB to Ay, or B, 15 9 ns 2-11
CEBA or CEAB to A or By,
tPHZ Output Disable Time
tpLz CEBA or OEAB to A, or B, 1.5 7.5 ns 2-11
CEBA or OEAB to A, or B
tsu Setup Time
High or Low 2 ns 2-10
An or B, to LEBA or LEAB
tH Hold Time
High or Low 2 ns 2-10
Ap or By, to LEBA or LEAB
Note 1: Minimum propagation delays are guaranteed but not tested.
Capacitance 7, = +25°C,1 = 1.0MHz
Parameter
Symbol (Note) Typ Max Units Qpndlﬂons
CiN Input Capacitance 6 10 pF VIN = 0V
Cout Output Capacitance 8 12 pF Vout = 0V

Note: This parameter is measured at characterization but not tested.
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54FCT/74FCT563A

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.

FACT™ 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.

Features

m Inputs and outputs on opposite side of package allow
easy interface with microprocessors

m Useful as input or output port for microprocessors

® Input clamp diodes to limit bus reflections

m TTL/CMOS input and output level compatible

B oL = 48 mA (Com), 32 mA (Mil)

m CMOS power levels

® 4 kV minimum ESD immunity

m Military product compliant to MIL-STD-883

® Inherently radiation tolerant

Ordering Code: see sections

Logic Symbols Connection Diagrams
Pin Assignment .
IEEE/IEC for DIP, Flatpak and SOIC
NN - _ >y
Do D; D, D D, Ds Dg D OE—=EN oE—1 20—Vec
—e LE—c1 0g—2 19|10,
—ole 0o —J10 = 03 180y
0y 0y 0, 05 04 05 Og O; 0, —] k3, D,—4 17 —92
PITTT99T o] b o PR N
TL/F/10639-1 D3 — 0s Dys—16 15 r-(_)4
D, — ) Ds—{7 14 -135
by — - Dg—{8 13]-05
Dg —| - 66 D;—9 12—-07
b, — L5, GND—] 10 1 j=LE
TL/F/10639-2 TL/F/10639-3
Pin Names Description Pin Assignment
Do-D7 Data Inputs forLCC
LE Latch Enable Input Dg Dg Dy D3 D,
OE TRI-STATE Output Enable Input BE
0p-07 TRI-STATE Latch Outputs

05 0, 05 0, Oy

TL/F/10639-4
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Functional Description Function Table
The 'FCT563A contains eight D-type latches with TRI- Inputs : Outputs F
STATE complementary outputs. When the Latch Enable OF LE D o unction
(LE) input is HIGH, data on the Dy, inputs enters the latches.
In this condition the latches are transparent, i.e., a latch H X X Z High-Z
output will change state each time its D input changes. L H L H Transparent
When LE is LOW the latches store the information that was L H H L Transparent
present on the D inputs a setup time preceding the HIGH-to- L L X NG Latched
LOW transition of LE. The TRI-STATE buffers are controlled
by the Output Enable (OE) input. When O_E_is LOW, the H = HIGH Voltage Level
buffers are in the TRI-STATE mode. When OE is HIGH the L = LOW Voltage Level
buffers are in the high impedance mode but that does not ; z :_?;am:'dam
interfere with entering new data into the latches. NC = No Change
Logic Diagram
Do Dy O D3 D4 D5 Dg Dy
I— D l— D l— D |— D l— D D I— D |— D
Q \-I q Q Q Q Q Q Q
c c _I c _I c -l [ -l [ -l [ _| [
PO N A 9
%~ >—-] - - - - - - 1
0, 0, 03 0, 05 O 0; 0Og

TL/F/10838-5

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, c diti

please contact the National Semiconductor Sales ondaitions

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

Terminal Voltage with Respect to GND (V1eam) 54FCTA 4.5Vto 5.5V
54FCTA —0.5Vto +7.0V 74FCTA 4.75V to 5.25V
74FCTA —0.5Vto +7.0vV Input Voltage 0V to Ve

Temperature under Bias (Tgjas) Output Voltage 0Vto Ve
74FCTA —55°Cto +125°C Operating Temperature (Ta)
54FCTA —65°Cto +135°C 54FCTA —55°C to +125°C

Storage Temperature (TsTg) 74FCTA 0°Cto +70°C
74FCTA —55°Cto +125°C Junction Temperature (T)
54FCTA —65°Cto +150°C CDIP 175°C

Power Dissipation (Pt) 0.5W PDIP 140°C

DC Qutput Current (loyt) 120 mA :

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,
temperaturs, and output/input loading variables. National does not recom-
mend operation of FACTTM circuits outside databook specifications.

DC Characteristics for 'FCTA Family Devices

Typical values are at Vcg = 5.0V, 25°C ambient and maximum loading. For test conditions shown as Max, use the value
specified for the appropriate device type: Com: Vg = 5.0V £5%, Ta = 0°C to +70°C; Mil: Vgg = 5.0V £10% Tp = —55°C
to +125°C, Vyc = Vg — 0.2V

Symbol Parameter S4FCTA/74FCTA Units Conditions
Min Typ Max
ViH Minimum High Level 2.0 v
Input Voltage
ViL Maximum Low Level 08 v
Input Voltage
I Input High Current 5.0 A Vcc = Max VI = Vco
50 | M V| = 2.7V (Note 2)
I Input Low Current -5.0 A Vec = Max V| = 0.5V (Note 2)
-50 | M V; = GND
loz Maximum TRI-STATE 10.0 Vee = Max Vo = Vco
Current 10.0 A Vo = 2.7V (Note 2)
-100 | M Vo = 0.5V (Note 2)
-10.0 Vo = GND
Vik Clamp Diode Voltage -0.7 -1.2 \ Vee = Min; Iy = —18 mA
los Short Circuit Current —60 —120 mA Vcc = Max (Note 1); Vo = GND
VoH Minimum High Level 2.8 3.0 Vec = 3V, Vin = 0.2V or Vg loH = —32 nA
Output Voltage VHe Ve Vce = Min loy = —300 pA
24 43 v | VIN=ViHorVi low = —12 mA (Mil)
24 4.3 loH = —15 mA (Com)
VoL Maximum Low Level GND 0.2 Vee = 3V, Vin = 0.2V or VHg; IoL = 300 pA
Output Voltage GND 02 | | Voc=Min loL = 300 pA
0.3 0.50 VIN = ViHorViL loL = 32 mA (Mi)
0.3 0.50 loL = 48 mA (Com)
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DC Characteristics for FCTA Family Devices (continued)-

Typical values are at Vog = 5.0V, 25°C ambient and maximum loading. For test conditions shown as Max, use the value
specified for the appropriate device type: Com: Vgg = 5.0V £5%, Tp = 0°C to +70°C; Mil: Vog = 5.0V £10% Tp = —55°C
to +125°C, Vyc = Voo — 0.2V B

Symbol Parameter S4FCTA/74FCTA Units Conditions

Min Typ Max

lcc Maximum Quiescent Vee = Max
Supply Current 0.001 1.5 mA VIN = Vg < 0.2V
fi=0

Alcc Quiescent Supply Current; Veo-= Max
TTL Inputs HIGH 05 201 mA |y = 3.4V (Note 3)

lccp Dynamic Power Vece = Max VIN = VHe

Supply Current (Note 4) Outputs Open VN < 0.2V
OE = GND

0.25 0.45 | mA/MHz . LE = Voo

One Input Toggling

50% Duty Cycle

Ic Total Power ' Vece = Max VIN = VHC
Supply Current (Note 6) 15 45 Outputs Open VN < 0.2V
: ’ ) OE = GND .

LE = Vo ViN = 3.4V
fi = 10 MHz Vin = GND
One Bit Toggling
50% Duty Cycle

1.8 5.0

mA

(Note 5) VIN 2 VHe
Vce = Max Vin < 0.2V
Outputs Open
OE = GND

3.0 8.0

LE = Vce VIN = 3.4V
50 145 fy = 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 (Vjy = 3.4V); all other inputs at Vg 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 Igc formula. These limits are guaranteed but not tested.

Note 6: Ic = lquiescent + linputs + loynamic
Ic = lcc + Alcc DHNT + Iccp (fop/2 + i Ny
Icc = Quiescent Current
Algc = Power Supply Current for a TTL High Input (Viy = 3.4V)
Dy = Duty Cycle for TTL inputs High
Nt = Number of Inputs at Dy
lccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fi = Input Frequency
Nj = Number of Inputs at f|
All currents are in milliamps and all frequencies are in megahertz.
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AC Electrical Characteristics: see Section 2 for Waveforms

54FCTA/74FCTA 74FCTA 54FCTA
- Ta, Vcc = Com Tas Voo = Mil
Symbol Parameter VT A =255 g, R = 5000 RL = 5000 Units ';'g
cc ™ o CL = 50 pF CL = 50 pF -
Typ Min Max Min Max
tpLH Propagation Delay 40 15 5.2 ns 28
tPHL Dn to On ) ) )
tPLH Propagation Delay .
toHL LE to O, 7.0 2.0 8.5 ns 2-8
tpzL Output Enable Time 55 15 6.5 ns 211
tpzH : ) )
trHz Output Disable Time 4.0 15 5.5 ns 211
tpLz . . .
ts Set Up Tme
High or Low 1.0 2.0 ns 2-10
DptoLE
tH Hold Time
High or Low 1.0 1.5 ns 2-10
DntoLE
tw LE Pulse Width 4.0 5.0 ns 2.9
High or Low : ’
Mini limits are gt d but not tested on propagation delays.

Capacitance 1, = +25°C,f = 1.0 MHz

Symbol Parameter Typ Max Units Conditions

CiN Input Capacitance 6 10 pF ViN = 0V

Cout Output Capacitance 8 12 pF Vout = OV
Note: This p is d at ch ization but not tested.
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54FCT/74FCT564A
Octal D Flip-Flop with TRI- STATE® Outputs

General Description Features

The 'FCT564A is a high-speed, low power octal flip-flopwith ~ ® TRI-STATE outputs for bus-oriented applications
a buffered common Clock (CP) and a buffered common  m Useful as input or output port for microprocessors
Output Enable (OE). The information presented to the D m Input clamp diodes to limit bus reflections

inputs is stored in the flip-flops on the LOW-to-HIGH Clock @ TTL/CMOS input and output level compatible

| (CP) transition. m loL = 48 mA (Com), 32 mA (Mil)

The 'FCT564A device is functionally identical to the w CMOS power levels

'FCT574A, but with inverted outputs. ® 4 kV minimum ESD immunity

FACT™ FCTA utilizes NSC quiet series technology to pro-  w Military product compliant to MIL-STD-883

vide improved quiet output switching and dynamic threshold
performance.

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

m Inherently radiation tolerant

Ordering Code: see Section 8

Logic Symbols ' Connection Diagrams
Pin Assignment
IEEE/IEC for DIP, Flatpak and SOIC
NN OF —DEN oE—{1 20 |-Vec
| Do Dy Dy D3 Dy D5 Dg Dy cP ct 0y—2 19}-3,
e - D;—3 18 |—0,
—0jor D » VP9 0,4 17}-5,
Op 0y 0 03 04 05 O 0y Dy = *"_’1 D;—5 16},
TPPPPPP? i % n,—{s 1513,
TL/F/10640-1 03 % Ds—{7 14 |—05
Dy =] 04 ps—8 13|05
D5 — 35 0,9 12|-0,
05— ™ O oNo—{10 11}-cp
0 — >— 07
TL/F/10640-2 TL/F/10840-3
Pin Assignment
Pin Names Description forLce
pl
Dg D5 Dy D3 D,
Do-D7 Data Inputs EBEE
CP Clock Pulse Input [ b b |
OE TRI-STATE Output Enable Input
0o-07 TRI-STATE Outputs

05 04 03 02 01
TL/F/10640-4
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Absolute Maximum Rating (ote 1)

Recommended Operating

V9s

IfI MIlilary/Aterotspta'lIce ;pt:pifielc! gevl;:es :ret requsirfd, Conditions
please contac e National Semiconductor Sales Su
s " ) pply Voltage (Vce)
Ofﬂcfa/Dlstnbutor.s for availability and specifications. S4FCTA 45V105.5V
Tengl:rEa_ll_Xoltage with respect to GND (VTERM)O SV to 7.0V 74ECTA 4.75V t0 5.25V
—0.5Vto7.
74FCTA 05t7.0v Input Voltage OVito Voo
Temperature Under Bias (Tgjas) Output‘VoItage OVioVee
74ECTA —55°Cto +125°C Operating Temperature (Ta)
54FCTA _65°C to +135°C 54FCTA —-55°Cto +125°C
Storage Temperature (Tstg) 74ECTA 0°Cto +70°C
74FCTA —55°Cto +125°C Junction Temperature (T,)
54FCTA —65°Cto +150°C ggl'g :Zgg
Power Dissipation (Pt) 0.5w
DC Output Current (loyr) 120 mA

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 Vg 5.0V, 25°C ambient and maximum loading. For test conditions shown as Max, use the value specified
for the appropriate device type: Com: Vgg 5.0V +5%, Ta = 0°C to +70° Mil: Vog = 5.0V £10% Tp = 55°C +125°C Vg =
Voo —0.2V

Symbol Parameter S4FCTA/74FCTA Units Conditions
Min Typ Max
Vil Minimum High Level 20 v
Input Voltage
ViL Maximum Low Level 0.8 v
Input Voltage
iH Input High Current 5.0 A Vcec = Max V| = Vcc
50 | * V| = 2.7V (Note 2)
I Input Low Current -5.0 A Vce = Max V) = 0.5V (Note 2)
-50 [ * V) = GND
loz Maximum TRI-STATE 10.0 Vcec = Max Vo = Vce
Current 10.0 A Vo = 2.7V (Note 2)
—100 | M Vo = 0.5V (Note 2)
-10.0 Vo = GND
Vik Clamp Diode Voltage -0.7 -1.2 ' Vcec = Min; Iy = —18 mA
los Short Circuit Current —60 —-120 mA Vce = Max (Note 1); Vo = GND
VoH Minimum High Level 2.8 3.0 Vee = 3V; Viy = 0.2V or Vg lon = —32 pA
Output Voltage Vie Vee v Vcc = Min loy = —300 nA
2.4 4.3 VIN = VigorVy loh = —12 mA (Mil)
2.4 4.3 loy = —15mA (Com)
VoL Maximum Low Level GND 0.2 Voo = 3V; VN = 0.2V or VHc; loL = 300 pA
Output Voltage GND 02 | | Vec=Min lon = 300 pA
0.3 0.50 ViN = Vigor VL loL = 32 mA (Mil)
0.3 0.50 loL = 48 mA (Com)
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DC Characteristics for 'FCTA Family Devices (Continued)

Typical values are at Vgc = 5.0V, 25°C ambient and maximum loading. For test conditions shown as Max, use the value
specified for the appropriate device type: Com: Vg = 5.0V +5%, Ta = 0°C to +70°C; Mil: Voc = 5.0V £10% Ta = —55°C
+125°C; Vg = Vgg — 0.2V

Symbol Parameter S4FCTA/74FCTA Units Conditions

Min Typ Max

lcc Maximum Quiescent Vce = Max
Supply Current 0.001 1.5 mA VIN = VHo, VN < 0.2V
fi=0

Alcc Quiescent Supply Current; Voc = Max
TTL Inputs HIGH 0.5 20 mA Vi = 3.4V (Note 3)

lccp Dynamic Power Ve = Max VIN 2 VHe
Supply Current (Note 4) Outputs Open ViN £ 0.2V
0.25 0.40 mA/MHz | OE = GND

One Input Toggling
50% Duty Cycle

Ic Total Power Vce = Max VIN = VHe
Supply Gurrent (Note 6) 1.5 4.0 Outputs Open ViN < 0.2V
OE = GND
ICP = ;A?_{MHZ VN = 3.4V

1 = 5 MHz —

1.8 6.0 50% Duty Cycle Vin = GND
One Bit Toggling
50% Duty Cycle
mA

(Note 5) VIN 2 VHe
Vee = Max VN £ 0.2V
Outputs Open
OE = GND |
fs%zfol?ywcl:;l;e Vin = 3.4Y
° ViN = GND
50 168 fi = 2.5 MHz N
Eight Bits Toggling
50% Duty Cycle

3.0 7.8

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 (Vin = 3.4V); all other inputs at Vgg 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 = lquiescent + linpuTs + IpynamMic

Ic = Icc + Alcc DHNT + locp (fop/2 + fi N))

lcc = Quiescent Current

Alcc = Power Supply Current for a TTL High Input (Viy = 3.4V)

Dy = Duty Cycle for TTL inputs High

Nt = Number of Inputs at Dy

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

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

fi = Input Frequency

Nj = Number of Inputs at f

All currents are in milliamps and all frequencies are in megahertz.
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AC Electrical Characteristics: see section 2 for Waveforms

54FCTA/74FCTA 74FCTA 54FCTA
_ o Ta, Vec = Com Ta, Vec = Mil
Symbol Parameter 1‘-;\ :: i‘? RL = 500Q R = 5000 Units ':g
cc ™ > CL = 50 pF CL = 50 pF -
Typ Min (Note) Max Min Max
tpLH Propagation Delay
tPHL CP1t00p 4.5 2.0 6.5 ns 2-8
tpzH Output Enable 55 15 6.5 ns | 211
tpzL Time
tpHz Output Disable 4.0 15 55 ns 211
tpLz Timed
ts Set-Up Time
High or Low 1.0 2.0 ns 2-10
Dp to CP
tH HOLD Time
High or Low 1.0 15 ns 2-10
Dpto CP
tw C!’ Pulse Width 4.0 5.0 ns 2.9
High or Low
Note: Minimum limits are guaranteed but not tested on propagation delays.
Capacitance (T, = +25°C,f = 1.0MHz)
Symbol Parameter Typ Max Units Conditions
CiNn Input Capacitance 6 10 pF Vin = 0V
Cout Output Capacitance 8 12 pF Vout = OV
Note: This is iatch ion but not tested.
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@National

Semiconductor

54FCT/74FCT573A

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.

Features

m NSC 54/74FCT573A is pin and functionally equivalent
to IDT 54/74FCT573A

®m Inputs and outputs on opposite sides of package allow-
ing easy interface with microprocessors

m Useful as input or output port for microprocessors

m lp. = 48 mA (Com), 32 mA (Mil)

B TRI-STATE outputs for bus interfacing

m Military product compliant to MIL-STD-883

m TTL input and output level compatible

B TTL inputs accept CMOS levels

Ordering Code: see sections

Connection Diagrams

Logic Symbols
|EEE/IEC Pin Assignment
| | | | | | | | _ for DIP, Flatpak and SOIC
0F EN1
E%m%oﬂ4%%w L N2 i U/ 20|veg
Dp—2 19}=0
— 1D 7 f— 0 0
—Of0E 50_1 _go L i
0 04 O, O3 04 05 Og Of 01 ] _01 0,4 7ho,
Frrrrrirl 2 o Ds—{5 16}-0;
TL/F/10641-1 D3 =03 0,5 15]-o,
D, —0,
;__ ; D5s—{7 14f~05
Ds_ 05 Dg—18 13}~0g
;__ : D; =9 12f~0;
7 eND—{ 10 11}-Le
TL/F/10641-2

Pin Names Description

Do-D7 Data Inputs

LE Latch Enable Input

OE TRI-STATE Output Enable Input
0p-07 TRI-STATE Latch Outputs

TL/F/10641-3

Pin Assignment
forLCC

Dg Ds Dy Dy Dy
EB@DEEE
[ o b

]
05 04 05 0, 0
TL/F/10641-4
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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 Dy, 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 O7-Og. 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

Truth Table
Inputs Outputs
OE LE D On
L H H H
L H L L
L L X 0o
H X X Z
H = HIGH Voltage
L = LOW Voltage
Z = High Impedance
X = Immaterial
Op = Previous Og before HIGH-to-LOW transition of Latch Enable

o] Dy Dg Dg by
Ho D D o
_ L _ il ~
LE LE LE LE
| I I S |

07
TL/F/10641-5

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)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Terminal Voltage with Respect to GND (Vrerwm)

54FCTA —0.5Vto +7.0V

74FCTA -0.5Vto +7.0V
Temperature under Bias (Tgjas)

54FCTA —65°C to +135°C

74FCTA —55°Cto +125°C
Storage Temperature (TsTg)

S54FCTA —65°Cto +150°C

74FCTA —55°Cto +125°C
Power Dissipation (P1) 0.5W
DC Ouput Current (IoyT) 120 mA

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.

Recommended Operating

Conditions
Supply Voltage (Vcg)
54FCTA 4.5V to 5.5V
74FCTA 4.75V to0 5.25V
Input Voltage 0V toVce
Output Voltage 0Vto Vee
Operating Temperature (Ta)
54FCTA —55°Cto +125°C
74FCTA 0°Cto +70°C
Junction Temperature (T,)
CDIP 175°C
PDIP 140°C

DC Characteristics for ’'FCTA Family Devices
Typical values are at Vg = 5.0V, 25°C ambient and maximum loading. For test conditions shown as Max, use the value
specified for the appropriate device type: Com: Vog = 5.0V £5%, To = 0°C to +70°C; Mil: 5.0V £10%, To = —55°C to

+125°C, Vjc = Vgc — 0.2V

Symbol Parameter 54FCTA/74FCTA Units Conditions
Min Typ Max
ViH Minimum High Level
Input Voltage 20 v
ViL Maximum Low Level
Input Voltage 08 v
I Input High Current 5.0 A Voo = Max Vi = Vce
5.0 “ V) = 2.7V (Note 2)
IR Input Low Current -5.0 A Vce = Max V| = 0.5V (Note 2)
-50 | M V; = GND
loz Maximum TRI-STATE 10.0 Vce = Max Vo = Vgc
Current 10.0 A Vo = 2.7V (Note 2)
-100| M Vo = 0.5V (Note 2)
-10.0 Vo = GND
Vik Clamp Doide Voltage -0.7 —1.2 \'; Veec = Min; Iy = —18 mA
los Short Circuit Current —60 —120 mA Ve = Max (Note 1); Vo = GND
VoH Minimum High Level 28 3.0 Vee = 3V, VN = 0.2V or VHg; lon = —32 pA
Output Voltage Ve Veo v | Vec=Min lon = —300 uA
24 43 VIN = ViHorViL lon = —12 mA (Mil)
24 A3 loH = —15 mA (Com)
VoL Maximum Low Level GND 0.2 Vce = 3V; V)N = 0.2V or Vg loL = 300 pA
Output Voltage GND 02 |, [Voc=Min loL = 300 pA
0.3 0.50 VIN = VjgorV|L loL = 32 mA (Mil)
03 050 loL = 48 mA (Com)
Icc Maximum Quiescent Vce = Max
Supply Current 0.001 1.5 mA VIN = VHe, VIN < 0.2V
=
Alcc Quiescent Supply Current; Vcc = Max
TTL Inputs HIGH 05 20 | mA |y 34V (Note 3)
lccp Dynamic Power Vee = Max VIN 2 Ve
Supply Current (Note 4) Outputs Open ViN £ 0.2V
One Input Toggling
0.25 0.45 | mA/MHz 50% Duty Cycle
OE = GND
LE = Vo
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DC Characteristics for 'FCTA Family Devices (Continued)

Typical values are at Voo = 5.0V, 25°C ambient and maximum loading. For test conditions shown as Max, use the value
specified for the appropriate device type: Com: Voo = 5.0V 5%, Tp = 0°C to +70°C; Mil: 5.0V £10%, Tp = —55°C to
+125°C, Vo = Voo — 0.2V

Symbol Parameter S4FCTA/74FCTA Units Conditions
Min Typ Max
Ic Total Power Vee = Max VIN 2 VHe
Supply Current (Note 6) 15 45 Outputs Open VN £ 0.2V
OE = GND, LE = V¢
fcp=10MHZ VN = 3.4V
. . IN -
One Bit Toggling =
1.8 5.0 50% Duty Gycle ViN = GND
mA
(Note 5) VIN 2 VHe
30 80 Vee = Max Outputs Open Vin £ 0.2V
OE = GND, LE = V¢
fCP = 2.5 MHz ViN = 3.4V
d " . IN v
Eight Bits Toggling =
50 145 50% Duty Gycle ViN = GND

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 (Vjy = 3.4V); all other inputs at Vg 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 Igc formula. These limits are guaranteed but not tested.

Note 6: Ic = lquiesCenT + linpuTs + IDyNAMIC
Ic = lcc + Alcc DHNT + locp (fep/2 + fiN))
Icc = Quiescent Current
Algc = Power Supply Current for a TTL High Input (Viy = 3.4V)
Dy = Duty Cycle for TTL inputs High
Nt = Number of Inputs at Dy
Iccp = Dynamic Current caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fi = Input Frequency
Nj = Number of Inputs at f|
All currents are in milliamps and all frequencies are in megahertz.

AC Electrical Characteristics: see section 2 for Waveforms

54/74FCTA 74FCTA 54FCTA
_ o Ta, Vec = Com Ta, Vec = Mil
Symbol Parameter 1‘-;‘ :5250‘? R = 5000 RL = 5000 Units ';:g
cc = > CL = 50 pF CL = 50 pF -
Typ Min Max Min Max

tpLH Propagation Delay 3
hitv Doto O 4.0 15 5.2 ns 2-8
tpLH Propagation Delay 3
hitws LE 10O 7.0 2.0 8.5 ns 2-8
:PZH Output Enable Time 55 15 6.5 ns 2-11
PZL
:sz Qutput Disable Time 4.0 15 55 ns 2-11
PLZ
ts Setup Time High or

Low, Dpto LE 10 20 n 210
tH Hold Time High or

Low, Dy to LE 1.0 -5 " 210
tw LE Pulse Width

High or Low 40 >0 " 29

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

7-65



573A

Capacitance (1, = +25°C,t = 1.0 MHz)

Symbol Parameter Typ Max Units Conditions

Cin Input Capacitance 6 10 pF VN = 0V

Cout Output Capacitance 8 10 pF Vout = OV
Note: This p is i at ch on but not tested.
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54FCT/74FCT574A

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.

Features

m NSC 54/74FCT574A is pin and functionally equivalent
to IDT54/74FCT574A

B Inputs and outputs on opposite sides of package
allowing easy interface with microprocessors

m Useful as input or output port for microprocessors

B Functionally identical to 'FCT374A

m TRI-STATE outputs for bus-oriented applications

m 'FCT574A has TTL-compatible inputs

m loL = 48 mA (Comm) and 32 mA (Mil)

m TTL inputs accept CMOS levels

Ordering Code: see sections

Logic Symbols Connection Diagrams
Pin Assignment Pin Assignment
for DIP, Flatpak and SOIC forLCC
HEEEEEN _ N Dg D5 Dy D3 Dy
Do Dy Dz D3 Dy D5 Dg Dy o 20=Vee glujojaie)
—cp Dp—2 19]~0, b Bl b B 3
D;—13 18 |—04 D, & (3104
—Op°¢ 0,4 17}~o0 GND [ [0y
Op 04 0y O3 04 05 Og Oy 2 2 CcP [ (1 oE
D3—15 1605
EEREERR K ) e 0@ @i,
TL/F/10150-1 4 4 Og 0
D5—7 14 =05 O]
IEEE/IEC %18 131=05 ]
_ ‘ 0;—9 12|~0; 05 04 03 05 0,
0E EN GND—{10 11 p=CP TL/F/10150-3
cpP ct
TL/F/10150~2
Dg—q1D  V}—0,
Dy = 0
D, = — 0,
Dy = — 03
Dy = 04
Ds b _05
Dg = — 0
0, — — 0
TL/F/10150-4
Pin Names Description
Do-D7 Data Inputs
CP Clock Pulse Input
OE TRI-STATE Output Enable Input
0p-07 TRI-STATE Outputs
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Functional Description

The 'FCT574A consists of eight edge-triggered flip-flops Function Table
with individual D-type inputs and TRI-STATE true outputs.
The buffered clock and buffered Output Enable are com- Inputs Internal | Outputs Function
mon to all flip-flops. The eight flip-flops will store the state of OE CP D Q On
their individual D inputs that meet the setup and hold time
requirements on the LOW-to-HIGH Clock (CP) transition. H H L| NC z Hold
With the Output Enable (OE) LOW, the contents of the eight H H H NC z Hold
flip-flops are available at the outputs. When OE is HIGH, the H -~ L L z Load
outputs go to the high impedance state. Operation of the H _~ H H z Load
OE input does not affect the state of the flip-flops. L L L L Data Available
L -~ H H H Data Available
L H L NC NC No Change in Data
L H H NC NC No Change in Data
H = HIGH Voltage Leve!
L = LOW Voltage Level
X = Immaterial
Z = High Impedance
—/~ = LOW-to-HIGH Transition
NC = No Change
Logic Diagram
Do Dy D, 03 b, D5 Dg b7

o—>o

o olo—4
o oo
o ojo—4
o ol0—e
o olo—$

o oj0—¢

o ol0—¢
o1 o=

% —o[>— T T

0O 0 0, 03 04

Please note that this diagram is provided only for the ur

s 0;
TL/F/10150-5

ling of logic operations and should not be used to estimate propagation delays.
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Absolute Maximum Ratings (Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for avallabllity and specifications.

Terminal Voltage with Respect to GND (V1erm)

54FCTA —0.5Vto +7.0V

74FCTA —0.5Vto +7.0V
Temperature under Bias (Tgjas)

74FCTA —55°Cto +125°C

54FCTA —65°Cto +135°C
Storage Temperature (TsTg)

74FCTA —55°Cto +125°C

54FCTA —65°Cto +150°C
Power Dissipation (Pt) 0.5W
DC Output Current (Ioyt) 120 mA

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.

Recommended Operating

Conditions

Supply Voltage (Vcc)
54FCTA
74FCTA

Input Voltage
Output Voltage

Operating Temperature (Ta)

54FCTA
74FCTA

Junction Temperéture (Ty)

CDIP
PDIP

DC Characteristics for 'TFCTA Family Devices
Typical values are at Voo = 5.0V, 25°C ambient and maximum loading. For test conditions shown as Max, use the value
specified for the appropriate device type: Com: Vgg = 5.0V £5%, Ta = 0°C to +70°C; Mil: Vog = 5.0V £10%, Tp = —55°C

to +125°C, Vg = Ve —0.2V

4.5V t0 5.5V
4.75V to 5.25V

0V to Ve
0V to Ve

—55°Cto +125°C
0°Cto +70°C

175°C
140°C

Symbol Parameter S4FCTA/74FCTA Units Conditions
Min Typ Max
ViH Minimum High Level 20 v
Input Voltage
ViL Maximum Low Level 08 v
Input Voltage
IIH Input High Current 5.0 _ V| =Vce
5.0 pA | Voo = Max V| = 2.7V (Note 2)
L Input Low Current -5.0 _ V| = 0.5V (Note 2)
50 | MA | Voo =Max V| = GND
loz Maximum TRI-STATE 10.0 Vo = Vce
Current © 100 _ Vo = 2.7V (Note 2)
—100 | MA | Voo = Max Vo = 0.5V (Note 2)
-10.0 Vo = GND
Vik Clamp Diode Voltage -0.7 —-1.2 \ Voc = Min; Iy = —18 mA
los Short Circuit Current —60 —-120 mA Vcc = Max (Note 1); Vo = GND
VoH Minimum High Level 2.8 3.0 Vec = 3V; V)N = 0.2Vor Ve lon = —32 pA
Output Voltage VHe Vee ] lon = —300 pA
2.4 4.3 \ Vcoe = Min B .
o4 4 Vi = Vit or V lon = —12 mA (Mil)
. .3 IN H L lon = —15 mA (Com)
VoL Maximum Low Level GND 0.2 Ve = 3V; V)N = 0.2V or Ve loL = 300 pA
Output Voltage GND 0.2 ] loL = 300 pA
0.3 0.5 \ Vee = Min B .
03 0 Vi = Vit o V loL = 32 mA (Mil)
: 5 IN = Vi orViL loL = 48 mA (Com)
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DC Characteristics for 'TFCTA Family Devices

Typical values are at Voc = 5.0V, 25°C ambient and maximum loading. For test conditions shown as Max, use the value
specified for the appropriate device type: Com: Vgc = 5.0V £5%, Ta = 0°C to +70°C; Mil: Vog = 5.0V £10%, Tpo = —55°C

to +125°C, Ve = Vo —0.2V (Continued)

54FCTA/74FCTA
Min Typ

Symbol Parameter Units

Max

Conditions

lcc Maximum Quiescent

Supply Current 0.001 15 mA

Vee = Max

VIN 2 VHa, ViN £ 0.2V

fi =

Quiescent Supply Current;
TTL Inputs HIGH

Alee 0.5 2.0 mA

Vcec = Max
ViN = 3.4V (Note 3)

Dynamic Power
Supply Current (Note 4)

lccp

0.15 0.25 mA/MHz

Vce = Max
Outputs Open

OE = GND

One Input Toggling .
50% Duty Cycle

VIN = Ve
ViN £ 0.2V

Ic Total Power
Supply Current (Note 6) 1.5 4.0

1.8 6.0
mA

Vcec = Max
Outputs Open
OE = GND

fi = 5.0 MHz
One Bit Toggling
50% Duty Cycle

ViN = Ve
VN £0.2V

ViN = 3.4V
ViN = GND

3.0 7.8

5.0 16.8

(Note 5)

Vee = Max
Outputs Open

OE = GND

fcp = 10 MHz
fi=25MHz
Eight Bits Toggling
50% Duty Cycle

VIN 2 VHe
Vin £ 0.2V

VN = 3.4V
ViNn = GND

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 Vg 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 = lquiescent + liNpuTs + IDYNAMIC
Ic = Icc + Alce DuNT + Iccp (fcp/2 + fi Ny)
Icc = Quiescent Current
Alcc = Power Supply Current for a TTL High Input (Viy = 3.4V)
Dy = Duty Cycle for TTL inputs High
Nt = Number of Inputs at Dy
lccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fi = Input Frequency
= Number of Inputs at f|
All currents are in milliamps and all

ies are in
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AC Electrical Characteristics: see Section 2 for Waveforms

54FCTA/74FCTA 74FCTA 54FCTA
_ o Ta, Vcc = Com Tas Vee = Mil
Symbol Parameter 1";‘ ::z\f Ry = 5000 Ry = 5000 Units ';'g'
cc= > CL = 50 pF CL = 50 pF .
Typ Min Max Min Max
teLH Propagation Delay .
tPHL CPto O, 4.5 2.0 6.5 ns 2-8
tpzH Output Enable Time 5.5 15 65 ns 211
tpzL ‘
tPHZ Output Disable Time 40 15 5.5 ns 211
tpLz
tsu Set-Up Time
High or Low 1.0 2.0 ns 2-10
Dp to CP
th Hold Time
High or Low 0.5 1.5 ns 2-10
Dpto CP
tw CP Pulse Width 40 5.0 ns 2.9
High or Low
Note 1: Minimum limits are guaranteed but not tested on propagation delays.
Capacitance (1, = +25°C,t = 1.0MHz)
Symbol Parameter (Note 1) Typ Max Units Conditions
CiN Input Capacitance 6 10 pF ViN = 0V
Cout Output Capacitance 8 12 pF Vout = 0V
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National
Semiconductor

54FCT/74FCT646A

ADVANCE INFORMATION

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).

FACT™ 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.

Features

m NSC 54FCT/74FCT646A is pin and functionally equiva-
lent to IDT 54FCT/74FCT646A

® Independent registers for A and B buses

B Multiplexed real-time and stored data transfers

B Input clamp diodes to limit bus reflections

m TTL/CMOS input and output level compatible

| lg. = 64 mA (Com), 48 mA (Mil)

m CMOS power levels

| 4 kV minimum ESD immunity

| Military Product compliant to MIL-STD 883

Logic Symbols Connection Diagrams
Pin Assignment
IEEE/IEC for DIP, Flatpak and SOIC
I s——G O
DIR 3EN1 (BA) CPAB~11 241=Veo
—crapho M A2 A3 Ay s A A _E‘: 3EN2 (aB) sap—{2 23|~cpaa
—lse c:: Z;:A orR—{3 22 }=seA
DIR CPAB: b c6 L Iy nf=8
CPBA SAB 67 K & 208y
a6 10}-8
SBA Ay o ; : £ %o A7 18 L—a;
G By By By By By B B By o7 = e i 17}-85
Frrrrrrr L3 %5 1ol
TL/F/10675-1 e e ] :o ‘: o
‘ 8 A1 14}-8g
KRS Tl I R oND=] 12 13}-8,
‘s"t By
T TL/F/10675-3
Chie i e
As Bs Pin Assignment
-0-: :j-o- for LCC and PCC
Pin Names Description i Sl N A5 Ag Ag NC Ay Aq A
Ag-A7 Data Register A Inputs Aiaaa mhl B ik
Data Register A Outputs
Bo-B7 Data Register B Inputs TLIF/10675-2
Data Register B Outputs
CPAB, Clock Pulse Inputs
CPBA
SAB, SBA | Transmit/Receive Inputs
G Output Enable Input
DIR Direction Control Input

[ 29 (21 (22 23] 4 )

B4 By B, NC By By G

TL/F/10675-4
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54FCT/74FCT821A ¢ 54FCT/74FCT821B
10-Bit D Flip-Flop with TRI-STATE® Outputs

General Description

The 'FCT821A/B is a 10-bit D flip-flop with TRI-STATE out-
uts arranged in a broadside pinout.

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

FACT FCTA features GTO™ 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.

Features

m NSC 54FCT/74FCT821A/B is pin and functionally
equivalent to IDT 54FCT/74FCT821A/B

m 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

TTL/CMOS input and output level compatible

loL = 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

Logic Symbols

Connection Diagrams

Pin Assignment

IEEE/IEC for DIP, Flatpak and SOIC
NN 5 e _ (>
Do Dy Dy D3 D, Dg Dg Dy Dg Dy OE—q1 241=Vee
cP o Dy— 2 23}-o
OE JO—
Dg =10 v —0, o3 2}-0,
o f— o, — o, D, =44 21}-0,
0 0y 0, 05 04 05 O 07 Og Og b, — —o, L 20005
0,—{6 19}~0,
Frrrrreri 03— — 0
] L, D5—7 18}—05
TL/F/10677-1 D, A Pl 17}-o0
05 =] 0 P 16}-0,
Ds — % 0g—{10 15}~0g
b; — 07 Dg—{11 14f—0q
Dg 1 —0g eNo—{ 12 13f~-cp
Dy [ Og
TL/F/10677-3
Pin Names Description TL/F/10677-2
Do-Dg Data Inputs Pin Assignment
0p-0Og Data Outputs for LCC
OE Output Enable Input D; Dg D NC D, Dy D,
CP Clock Input 01 (9 (5] (8] (1 [E] (5]

(19 20 (21 22 23 4 (&3
07 0g 05 NC 0 O 0,

TL/F/10677-4
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54FCT/74FCT823A © 54FCT/ 74FCT823B

9-Bit D Flip-Flop

General Description

The 'FCT823A/B 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.
FACT™ FCTA/B utilizes NSC quiet series technology to
provide improved quiet output switching and dynamic
threshold performance.

FACT FCTA features GTO™ 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.

Features

® NSC 54FCT/74FCT823A/B is pin and functionally
equivalent to IDT 54FCT/74ACT823A/B

m High speed parallel registers with positive edge-trig-
gered D-type flip-flop

B Buffered common clock enable (EN) and asynchronous
clear input (CLR)

® Input clamp diodes to limit bus reflections

@ TTL/CMOS input and output level compatible

B loL = 48 mA (Com), 32 mA (Mil)

@ CMOS power levels

# 4 KV minimum ESD immunity

m Military product compliant to MIL-STD 883

Logic Symbols Connection Diagrams
Pin Assignment
IEEE/IEC for DIP, Flatpak and SOIC
AN EEEN _EE EN  n ~ 24 F=Vee
Dg Dy Dy D3 Dy D5 Dg Dy Dg oply. (LR 21 g2 23}-0,
CLRIO— ., D=3 22}-0,
cp 1c2 D, =4 2110
- D2 5 20 02
- Dy =720 Vo0 37 3
Og 04 0p 05 04 05 05 07 05 CP n?-— _0? D6 19 r—.o‘
EERERRRE - e 7 io|or
TL/F/10678-1 Dz_ | 02 0518 17}-04
3 3 ;=19 16}~0,
D, — —o0,
- Dg—{10 15-0g
Pin Names Description 25 -] '—gs e 1al-m
— -
Do-Dg Data Inputs & ] B o° GND=12 131=c
O0-Os Data Outputs 37— —07 TL/F/10678-3
OE Output Enable 8 8 -
m Clear TL/F/10678-2
cP Clock Input Pin Assignment
EN Clock Enable for LCC
D; Dg Ds NC D, D3 D,

EIIEIIIEEI

.@Iﬂ@@@@
07 0g 05 NC 0,4 05 0,

TL/F/10678-4
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54FCT/74FCT825A o 54FCT/74FCT825B

8-Bit D Flip-Flop

General Description

The 'FCTB25A/B 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.

FACT™ FCTA/B utilizes NSG 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.

Features

B NSC 54FCT/74FCT825A/B is pin and functionally
equivalent to IDT 54FCT/74FCT825A/B

o High-speed parallel registers with positive edge-trig-
gered D-type flip flops

O Buffered common clock enable (EN) and asynchronous

Clear input (CLR)

Input clamp diodes to limit bus reflections

TTL/CMOS input and output level compatible

loL = 48 mA (Com), 32 mA (Mil)

CMOS power levels

4 kV minimum ESD immunity

Military Product compliant to MIL-STD 883

EE@OAaag

Logic Symbols Connection Diagrams
. Pin Assignment
IEEE/IEC for DIP, Flatpak and SOIC
RN &= o,
—0jo, Dy Dy Dy D3 Dy D5 Dg Dy OF, —] EN bt <«
el 0E,— 2 23 |~ 0Ey
—0]0E, 0E; B
=3 Dp—{3 22}~0,
—Oj0E; CIR —BR
ol D, —{4 21}~0,
—QjcLR EN =61
P —p> 1C2 23 20f~0,
e D36 19}~05
=O[&N o, o, 0, 05 0, 05 05 0, p—i» > al—o, 0,7 18}~0,
Ferrrrr Dy — — 01 05—18 17105
TL/F/10679-1 D, = 0, Dg—9 16 =04
D3 = — 05 D;—{10 154~0,
Dy~ — 0y CIR=—y 11 141=EN
D5~ 05 oND—{12 134—~cp
Dg —1 — 05
TL/F/10679-3
D; ~— —0;

Pin Names Description
Do-D7 Data Inputs
00-07 Data Outputs
OE;4, OEy, OE3 Output Enables
EN Clock Enable
CR Clear
CP Clock Input

TL/F/10679-2

Pin Assignment
forLCC
Dg D5 D4 NC D3 D, Dy
M= EE
Dy
CR
GND
NC 3
CP g ¥
N
07

Z 23
0g 05 04 NC 03 0, 0
TL/F/10679-4
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54FCT/74FCT827A * 54FCT/74FCT827B

10-Bit Buffer/Line Driver with

General Description

The 'FCT827A/B 10-bit bus buffer provides high perform-
ance bus interface buffering for wide data/address paths or
buses carrying parity. The 10-bit buffers have NOR output
enables for maximum control flexibility.

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

FACT FCTA features GTO™ 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.

TRI-STATE® Outputs

Features

m NSC 54FCT/74FCT827A/B is pin and functionally
equivalent to IDT 54FCT/74FCT827A/B

m High Speed parallel registers with positive edge-trig-
gered D-type flip-flops

m Input clamp diodes to limit bus reflections

m TTL/CMOS input and output level compatible

W oL = 48 mA (Com), 32 mA (Mil)

m CMOS power levels

W 4 kV minimum ESD immunity

® Military Product compliant to MIL-STD 883

Logic Symbols Connection Diagrams
Pin Assignment
IEEE/IEC for DIP, Flatpak and SOIC
_ _ W/
I I %, 2 [ 24 |=vee
Do Dy D D5 Dy D5 Dg Dy Dg Dg o, ENY 0,2 23}-0,
—0foE, == =3 2}-o,
—0log, o o 0,4 210,
0p 0y 0, Og 0, O5 0 O; Og O T°- > v _02 05 20}~05
TTTITITTT] %] = N 9[-0
) % 0s—7 18}-0,
TL/F/10680-1 ] ™ 5 s
el e 0s—18 17}-05
D 0
ed _04. 0,~19 16[~o0,
%5_ = Dy~ 10 15|05
i L° Dg—{11 14}-0,
Pin Names Description a [ 07 D12 nl-o,
OE4, OE, Output Enable De [ %
Do-D7 Data Inputs D [ 05 TL/F/10680-3
0p-07 Data Outputs
TL/F/10680-2 -
Pin Assignment
for LCC
Dy Dg Dg NC D D D,
[ ™ (3 [E][E]
Dg 2 10,
Dy 10y
6ND @ 2] O,
NC NC
O, Veo
0 0
0g 0
ef)ex)
07 0g Og NC 0 030,
TL/F/10680-4
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54FCT/74FCT841A*54FCT/74FCT841B
10-Bit Transparent Latch with TRI-STATE® 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 'FCT841A/B is a 10-bit transparent latch, a
10-bit version of the FCT373A.

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

FACT FCTA features GTO™ 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.

Features

m NSC 54FCT/74FCT841A/B is pin and functionally
equivalent to IDT 54FCT/74FCT841A/B

® High Speed parallel latches

W Buffered common latch enable, clear and preset input

m Input clamp diodes to limit bus reflections

m TIL/CMOS input and output level compatible

| lo. = 48 mA (com), 32 mA (mil)

® CMOS power levels

W 4 kV minimum ESD immunity

m Military Product compliant to MIL-STD 883

Connection Diagrams

Pin Assignment
for DIP, Flatpak and SOIC
_ /

OE={1 24 ~Vee

Dp—2 23|~0y

v f—o, Dy —{3 22|04
04 D~ 4 211=~0,
—0, D;—5 2003
—03 [ R 19f—0,
[A Ds~7 18f—05

05 Dg—18 17f=0g
|— 05 D;—{9 16f—~0,
—0, Dg—{10 15}—~0g
—0g Dy—{ 11 14|09
—0g GND—{12 13}~LE

Logic Symbols
NN e
Do Dy D Dy Dy D5 Dg D; Dg Dy LE——] C1
—Ojoe Dp—4 1D
—LE Dy
Op 0y 0 03 04 05 05 07 Og Og 02—
Frrrrerrl Dy
TL/F/10681-1 Dy
Dy —
Dg—
D7_
Dg—
Dy —
Pin Names Description
Do-Dg Data Inputs
0p-0g TRI-STATE Outputs
OE Output Enable
LE Latch Enable

TL/F/10681-2
TL/F/10681-3

Pin Assignment
forLCC
D; Dg Ds NC D, D3 D,
1] 615
[ o ol o o ]

Dg D,
Dy [3 By
GND 2] OE
NC [ Ne
LE Vee
) 109
0g i@ 0,

OO

9 29 (21 22 3 4l 3

0; 0g 05 NC 0, 05 0,
TL/F/10681-4
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54FCT/74FCT843A * 54FCT/74FCT843B

9-Bit Transparent Latch

General Description

The 'FCT843A/B 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.
FACT™ FCTA/B utilizes NSC quiet series technology to
provide improved quiet output switching and dynamic
threshold performance.

FACT FCTA features GTOT™ 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.

Features

B NSC 54FCT/74FCT843A/B is pin and functionally
equivalent to IDT 54FCT/74FCT843A/B

m High Speed parallel latches

m Buffered common latch enable, clear and preset inputs

® Input clamp diodes to limit bus reflections

N TTL/CMOS input and output level compatible

H lp. = 48 mA.(Com), 32 mA (Mil)

® CMOS power levels

W 4 kV minimum ESD immunity

m Military Product compliant to MIL-STD 883

Logic Symbols Connection Diagrams
Pin Assignment
) for DIP, Flatpak and SOIC
= — N\
INEENEEEN gE-fen g1 24f-vee
oc Do Dy Dy Dy Dy D5 Dg D7 Dg PRE —2 52 D=2 230,
CLR CLR—DqR Dy—{3 22{~0,
L LE—C1 Dy—14 21f=0,
PRE 0y 0y 0, 05 0, 05 Og O; Og oo—J10 > 2v}—o, D3—{5 2004
0,6 19}~0,
Frrrrirrrl 0;— —o, 4 4
TL/F/10682-1 0, — 0, b5=17 181=05
Dg—{8 17}~0g
Ds— —---os
D —] L b, 4o 16}~o0;
4 4
Dg—{10 15f=0g
D5— ——05 —_ —
TIR~{11 14 |~ PRE
- Dg = 05
Pin Names Description b, — o, GND—]12 13[~LE
Do-D7 Data Inputs Dy —] 0,
00_07 Data Outputs 8 8 TL/F/10682-2
OE Output Enable TL/F/10882-4
LE Latch Enable Pin Assignment
CLR Clear for LCC
PRE Preset D; Dg D5 NC D, D3 D,
[11) [id) (5 EE
0yl [ D,
TRE [E10,
OND [@ [z oF
NC 3] [Ne
LE Vee
PRE 0p
0g 0
B9 &1 22 &

TL/F/10682-3
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54FCT/74FCT845A » 54FCT/74FCT845B
8-Bit Transparent Latch with TRI-STATE® Outputs

General Description

The 'FCT845A/B bus interface latch is designed to elimi-
nate the extra packages required to buffer existing latches
and provide easy expansion through multiple OE controls.
FACT™ FCTA/B utilizes NSC quiet series technology to
provide improved quiet output switching and dynamic
threshold performance.

FACT FCTA features GTO™ 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.

Features

m NSC 54FCT/74FCT845A/B is pin and functionally
equivalent to IDT 54FCT/74FCT845A/B

m High speed parallel latches

m Buffered common latch enable, clear and preset input

m Input clamp diodes to limit bus reflections

m TTL/CMOS input and output level compatible

u oL = 48 mA (Com), 32 mA (Mil)

B CMOS power levels

m 4 kV minimum ESD immunity

m Military product compliant to MIL-STD 883

Logic Symbols Connection Diagrams
Pin Assignment
for DIP, Flatpak and SOIC
6?1"“ & — U
OE, Dy Dy D, Dy Dy D5 Dg Dy O—EZ-h EN SF""‘ 24 -V_CC
ggg AN 0F, =2 23 |~ 0E;
CLR PRE—D 2 D13 22[~0,
LE = D=4 21f~o0
LR =D R 1 1
PRE Op Oy Oz 03 04 05 Og O7 ¢ s w0
NERERER e—e : :
Dy={6 19}-0;
TL/F/10683-1 DO 10 > 2V __00 D‘— 7 18 _0‘
Dy— — 04 D=8 17 =05
D = — 0y Dg—9 161~0;
Pin Names Description D3~ - — 03 D, ~{10 15f~0,
Do-D7 Data Inputs Dy % CLR=11 14— PRE
0p-07 Data Outputs D5 = — 0 oND—{12 13}=LE
OE;-OE3 Output Enables Dg — — 0g
LE Latch Enable D, b— 0, TL/F/10683-3
CLR Clear
PRE Preset TL/F/10683-2 Pin Assignment
for LCC
Dg D5 D, NC D3 D, D,
[ [ (3] [3]8]
[]
@5y
3 0E,
= o,
GINe
Vec
0y
0g

5 20 29 22 B3 B4 23
0g 0 04 NC 03 07 0y

TL/F/10683-4
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54FCT/74FCT899A
9-Bit Latchable Transceiver

with Parity Generator/Checker

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
B-bus.

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

FACT™ 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.

Features

m Latchable transceiver with output sink of 24 mA at the
A-bus and 64 mA at the B-bus

m Option to select generate parity and check or “feed-
through” data/parity in directions A-to-B or B-to-A

= Independent latch enables for A-to-B and B-to-A direc-
tions

m Select pin for ODD/EVEN parity

m ERRA and ERRB output pins for parity checking

m Ability to simultaneously generate and check parity

m CMOS power levels

m Guaranteed 4000V min ESD protection

Ordering Code: see Section 8
Logic Symbol

By By By By B, Bg B B7BPAR
ODD/EVEN
oo ERRA jO—
GAB
SEL ] o
LEA
LEB

Ay Ay Ay Az Ay Ag Ag A7APAR

TL/F/10693-1

Connection Diagram

Pin Assignment for PCC
A7 Ag A5 Ay Az Ay A
[ 9 (] e

[l bl b b

(R
3l 29 21 22 23 A 8
B; Bg Bg By Bz By By

TL/F/10693-2
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Pin Names Description Functional Description

Ag-A7 A Bus Data Inputs/Data Outputs The 'FCT899A has three principal modes of operation which
Bo-B7 B Bus Data Inputs/Data Outputs are outlined below. These modes apply to both the A-to-B
APAR, BPAR A and B Bus Parity Inputs and B-to-A directions. )
ODD/EVEN ODD/EVEN Parity Select, Active — Bus A (B) communicates to Bus B (A), parity is generat-

LOW for EVEN Parity ed and passed on to the B (A) Bus as BP@APAR). If
GBA, GAB Output Enables for A or B Bus, LEB (LEA) is HIGH and the Mode Select (SEL) is LOW,

Active LOW the parity generated from B[0:7] (A[0:7]) can be
SEL Select Pin for Feed-Through or checked and monitored by ERRB (ERRA).

Generate Mode, LOW for Generate — Bus A (B) _cci'nmunicates to Bus B (A) in a feed-through

Mode mode if SEL is HIGH. Parity is stil generated and
LEA, LEB Latch Enables for A and B Latches, checked as ERRA and ERRB in the feed-through mode

HIGH for Transparent Mode (can be used as an interrupt to signal a data/parity bit
ERRA, ERRB Error Signals for Checking error to the CPU).

Generated Parity with Parity In, — Independent Latch Enables (LEA and LEB) allow other

LOW if Error Occurs permutations of generating/checking (see Function Ta-

ble below).
Function Table
Inp_uts Operation
GAB | GBA | SEL | LEA | LEB
H H X X X | Busses A and B are TRI-STATE®.
H L L L H | Generates parity from B[0:7] based on O/E (Note 1). Generated parity

—> APAR. Generated parity checked against BPAR and output as
ERRB.

Generates parity from B[0:7] based on O/E. Generated parity —>
APAR. Generated parity checked against BPAR and output as ERRB.
Generated parity also fed back through the A latch for generate/check
as ERRA.

Generates parity from B latch data based on O/E. Generated parity
—> APAR. Generated parity checked against latched BPAR and
output as ERRB.

BPAR/B[0:7] — APAR/AO0:7] Feed-through mode. Generated parity
checked against BPAR and output as ERRB.

BPAR/B[0:7] — APAR/A[0:7]

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.

Generates parity for A[0:7] based on O/E. Generated parity —
BPAR. Generated parity checked against APAR and output as ERRA.

Generates parity from A[0:7] based on O/E. Generated parity —>
BPAR. Generated parity checked against APAR and output as ERRA.
Generated parity also fed back through the B latch for generate/check
as ERRB.

Generates parity from A latch data based on O/E. Generated parity
—> BPAR. Generated parity checked against latched APAR and
output as ERRA.

APAR/A[0:7] — BPAR/BI[0:7]
Feed-through mode. Generated parity checked against APAR and
output as ERRA.

APAR/A[0:7] — BPAR/B[0:7]

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 Leve!
X = Immaterial

Note 1: O/E = ODD/EVEN
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Functional Block Diagram

oY

[
9-blt
Output
9-bit Buffer
—— LATCH
—
LEA LE
B
:°1 1. PARITY . mux Sl
A GENERATOR L1 )
Ay B
Ay By
As Bg
Ag Bg
A B7
APAR BPAR
— |
9~bit $-bit
Output TRANSPARENT
Buffer LATCH
] T
e = LE
o T i
mux | PARITY
GENERATOR _
SEL ERRA
Do o
ODD/EVEN
LEB
TL/F/10693-3
AC Path
SEL
" An, APAR
(Bn, BPAR) INPUT
Bn, BPAR
(An, APAR) JOUTPUT
TPLH TPHL
An, APAR — B, BPAR TL/F/10693-4
(Bn, BPAR — A, APAR)
FIGURE 1

7-82




AC Path (continued)

SEL
o/E
LEA
(LEB)

Al0:7)
(B10:71)

BPAR
(APAR)

An —> BPAR
(Bn — APAR)

o/E

APAR
(BPAR)

LEA
(LEB)

- AI0:71
(Br0:71)

ERRA
(ERRB)

Ay — E
Bn —

I

RA
RRAB)

|
|

m

APAR
(BPAR) ¢

A[0:7]
(Br0:71)

0

0

1

0DD PARITY )(

EVEN PARITY

ODD PARITY INPUT

X

[+——TPHL

OUTPUT

FIGURE 2

—TPLH

DD PARITY )

EVEN PARITY

X

0DD PARITY INPUT

—TPLH

FIGURE 3

OUTPUT

[—TPHL

EVEN PARITY

INPUT

TPLH

TPHL

FIGURE 4

INPUT

OUTPUT

TL/F/10693-5

TL/F/10693-6

TL/F/10693-7
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AC Path (Continued)
— 0
ST
APAR O
(BPAR)
aomy X EVEN PARITY INPUT
o/E y INPUT
BPAR
i UTPUT
O/F — BPAR TPLH —] TPHL
(O/E — APAR) TL/F/10693-8
FIGURE 5
0
o/E
(@107 X EVEN PARITY INPUT
APAR
(oPAR) INPUT
(E?_RTS OUTPUT
APAR > ERFR TPLH TPHL
(BPAR — ERRB) FIGURE 6 TL/F/10693-9
SEL
1
GAB
i pUT
(GBR) b
BPAR, B[0:7] —03v
(APAR, ALO:71) OouTPUT
TPHZ ——‘ H
ZH, HZ TL/F/10693-10
FIGURE 7
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AC Path (Continued)
SEL
1
GAB
() INPUT
BPAR, B[0:7] OUTPUT
(APAR, AL0:71) — oav
TPLZ TPZL
2L, L2 TL/F/10693-11
FIGURE 8
o/E
/ 1
APAR 0
(BPAR)
AL0:7]
(Br0:71) D( EVEN PARITY INPUT
SEL INPUT
BPAR OUTPUT
(APAR)
TPLH TPHL
SEL — BPAR TL/F/10693-12
(SEL — APAR)
FIGURE 9
S 4
O/
AL0:71, APAR
(BL0:71, BPAR) / \ / INPUT
LEA
(LEB) INPUT
BI0:71, BPAR
(AL0:71, APAR) /_ OUTPUT
TPLH TPHL
LEA — BPAR, B[0:7] TL/F/10693-13
(LEB — APAR, A[0:7])
FIGURE 10
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AC Path (Continued)
LEA INPUT
(LEB)
APAR; A[0:7] INPUT
(BPAR, BI0:71)
TH(H)
TS(H), TH(H) TS(H)
LEA — APAR, A[0:7] TL/F/10693-14
(LEB —> BPAR, B[0:7])
FIGURE 11
LEA INPUT
(LEB)
APAR, AO:7} INPUT
(BPAR, B[0:71)
TH(L)
TS(L), TH(L) Ts(L)
LEA — APAR, A[0:7) TL/F/10693-15
(LEB — BPAR, B[0:7])
FIGURE 12
LEA \
(LEB) / N INPUT
APAR, AL0:7]
(BPAR, BI0:71) INPUT
BPAR, A[0:71
(APAR, BL0:7)) X oUTPUT
W —> la—

FIGURE 13

TL/F/10693-16
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Absolute Maximum Ratings (vote 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Terminal Voltage with Respect to GND (VTerMm)

54FCTA ~0.5Vto +7.0V

74FCTA —0.5Vto +7.0V
Temperature under Bias (Tgjas)

74FCTA —55°Cto +125°C

54FCTA —65°Cto +135°C
Storage Temperature (TsTg)

74FCTA —55°Cto +125°C

54FCTA —65°Cto +150°C
Power Dissipation (PT) 0.5W
DC Output Current (Ioyt) 120 mA

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.

Recommended Operating

Conditions
Supply Voltage (Vce)
54FCTA 4.5Vto 5.5V
74FCTA 4.75V to 5.25V
Input Voltage 0V toVee
Output Voltage 0VtoVee
Operating Temperature (Ta)
54FCTA —55°Cto +125°C
74FCTA —0°Cto +70°C
Junction Temperature (T)
CDIP 175°C
PDIP 140°C

DC Characteristics for ‘FCTA Family Devices
Typical values are at Voo = 5.0V, 25°C ambient and maximum loading. For test conditions shown as Max, use the value
specified for the appropriate device type: Com: Vg = 5.0V 5%, T4 = 0°C to +70°C; Mil: Vgg 5.0V £10% T = —55°C to

+125°C, Vo = Voo —0.2V

Symbol Parameter S4FCTA/74FCTA Units Conditions
Min Typ Max
ViH Minimum High Level 20 v
Input Voltage
ViL Maximum Low Level 0.8 v
Input Voltage
i1 Input High Current 5.0 _ Vi = Vcc
5.0 pA | Veo = Max V| = 2.7V (Note 2)
mn Input Low Current -5.0 _ V| = 0.5V (Note 2)
_50 | MA | Voo = Max V| = GND
loz Maximum TRI-STATE 10.0 V| = Vco
Current 10.0 _ V| = 2.7V (Note 2)
—100 | M | Vec = Max V| = 0.5V (Note 2)
—10.0 V) = GND
Vik Clamp Diode Voltage -0.7 -1.2 \ Vcec = Min; Iy = —18 mA
los Short Circuit Current —60 —-120 mA Vcc = Max (Note 1); Vo = GND
2.8 3.0 Vee = 3V; Viy = 0.2Vor Vyg; lop = —32 pA
VoH Minimum High Level VHe Vee . Ver = Min loy = —300 pA
Output Voltage 2.4 43 v V°°= Vi orV loq = —12 mA (Mil)
24 4.3 IN= HIH ST lon = —15 mA (Com)
GND 0.2 Voo = 3V; Viy = 0.2V or Vig; loL = 300 pA
VoL Maximum Low Level GND 0.2 \" Vee = Min loL = 300 pA
Output Voltage 0.3 0.55 V°°= Vi orV loL = 48 mA (Mil)
0.3 0.55 IN-= VIH ST loL = 64 mA (Com)
lcc Maximum Quiescent Vcc = Max
Supply Current 0.001 1.5 mA VIN 2 VHo, VN < 0.2V
fi=0
Alcc Quiescent Supply Current; 05 20 mA Vce = Max
TTL Inputs HIGH ViN = 3.4V (Note 3)
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DC Characteristics for ‘FCTA Family Devices (Continued)
Typical values are at Voo = 5.0V, 25°C ambient and maximum loading. For test conditions shown as Max, use the value
specified for the appropriate device type: Com: Vgg = 5.0V £5%, Ta = 0°C to +70°C; Mil: Vg = 5.0V £10% T = —55°C

to +125°C, Vg = Vigg —0.2V (Continued)

Symbol Parameter S4FCTA/74FCTA Units Conditions
Min Typ Max
lccp Dynamic Power Vece = Max
Supply Current (Note 4) ) Outputs Open VIN 2 VHe
025 040 mA/MHz One Input Toggling V|N< 0.2V
50% Duty Cycle
15 4.0 Vce = Max ViN = VHe
: ’ Outputs Open ViN £ 0.2V
‘ fi = 10 MHz —
18 5.0 One Bit Toggling ViN = 3.4V
50% Duty Cycle Vin = GND
Ic Total Power mA
Supply Current (Note 6) (Note 5) Vin >V
3.0 6.5 Ve = Max V'N < 0';‘\3/
Outputs Open "N i
fj = 2.5 MHz
5.0 145 . Eight Bits Toggling Vin = 3.4V
50% Duty Cycle ViN = GND

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 (Viy = 3.4V); all other inputs at Vg 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 = lquiescenT + lINPUTS + IDYNAMIC
Ic = lcc + Alcc DHNT + Iccp (fep/2 + fi Ny)
Icc = Quiescent Current

Alcc = Power Supply Current for a TTL High [nput (Viy = 3.4V)

Dy = Duty Cycle for TTL inputs High
Nt = Number of Inputs at Dy

Icocp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Fréquency for Register Devices (Zero for Non-Register Devices)

fi = Input Frequency
Nj = Number of Inputs at f;

All Currents are in milliamps and all frequencies are in megahertz.
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AC Electrical Characteristics

54FCTA/74FCTA 74FCTA 54FCTA
- o Ta Vecc = Com Ta, Vec = Mil
Symbol Parameter 1;,A =+52 i: Ry = 5000 RL = 5000 Units I;Ig
cc ™ > CL = 50 pF CL = 50 pF .
Typ Min Max Min Max
tPHL Propagation Delay
oL An 10 B, or By 0 A, 10.0 25 11.0 ns 1
tPHL Propagation Delay
tpLH APAR to BPAR or 11.0 1.5 8.0 ns 1
BPAR to APAR
tPHL Propagation Delay
tpLH AtoBPARor B 13.0 25 11.5 ns 2
to APAR SEL = 0
tPHL Propagation Delay
teLH Ato ERRA or B to ERRB 13.0 20 1.0 ns 3
tPHL Propagation Delay
tpLH ODD/EVEN to ERRA, ERRB 13.0 2.0 11.0 ns 4,5
or APAR, BPAR
tPHL Propagation Delay
teLH SEL to APAR or BPAR 105 18 85 ns o
tPHL Propagation Delay
tpLH LEA/LEBto B/A 11.0 2.0 11.0 ns 10, 11
or BPAR/APAR
tpzL Output Enable Delay 95 15 10.0 ns 7.8
tpzH
tpHZ Output Disable Enable 1.0 15 85 ns 7.8
tpLz
tseT Setup Time
AtoLEAorBtoLEB 3.0 80 ns | 1112
tHoLD Hold Time
Ato LEA, Bto LEB 1.5 15 ns 11,12
tw Pulse Width
LEA or LEB 5.0 4.0 ns 13
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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:

uonew.ouj bunaplo

74AC/ACT XXX P C OR

Temperature Range Family _r— Special Variations
74AC = Commercial FACT™ X = Devices shippedin 13" reels
54AC = Military FACT QR = Commercial grade device with
74ACT = Commercial TTL-Compatible FACT burn-in
54ACT = Military TTL-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 TTL-Compatible
54ACTQ = Military Quiet Series TTL-Compatible Temperature Range
74FCT = Commercial FCT TTL-Compatible C = Commercial JEDEC
54FCT = Military FCT TTL-Compatible AG/ACQ/ACT/ACTQ
74FCTXXXA = Commercial FCT A-Speed (=40°Cto +85°C)
TTL-Compatible FCT; FCTXXX'?‘
54FCTXXXA = Military FCT A-Speed TTL-Compatible (0°Cto +70°C)
74FCTXXXB = Commercial FCT B-Speed J = Commercial EIAJ
TTL-Compatble AC/ACQIACT/ACTG
— Mili ; —40°C to X
54FCTXXXB = Military FCT B-Speed TTL-Compatible M = Miltary (—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 Masx 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)
B A

TL/F/10162-2
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Physical D
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64 Lead Side Brazed Ceramic Dual-In-Line Package (D)
NS Package Number D64A

3.240

MAX.

(82.30)

All dimensions are in inches (millimeters)

1 n
0.150-0 200

[iR7!] B a0-50801
'4—— Tri.za) MAX SQUARE ——l (uw*s 080)
—

1 13 1 15 16 17 18 19 2 2 2 A 24 23 28 2 8 29 W 3N R

0.100£0.010 0.015-0.023
snzozse " pasr-ose " SEATING PLANE
— «m MAX TYP
1
0.008-0.015
g T
LEADS, VERTICAL
0 15° MAX
0910
@i QUTWARD TYP

Note: FACT™ Product Shipped WITHOUT Protective Silicon “Bumpers”.

0.040-0.080
(1.018—-1.524)

7t

Y

m N

Os4AREV O

20 Terminal Ceramic Leadless Chip Carrier (L)
NS Package Number E20A

0.200:£0.005
{5.000£0.127)
w 450 D.0150.010
Vs - {0.381£0.258)
0.350:+0.008 0.015
| O350£0.008 _ 0.007-0.01
{8.890£0.203) — 0.063-0.075 10.381) j\ e L
1.600—1.905 (0.178-0.279)
{ I { ] MINTYP ¢ s
o] 0.022-0.028
(= {0,559 -0.711)
som-aom § o 3 { e
{1.959—2.362) ‘ woex 3
¥ ‘:'_f
= l
p, 0.045-0.055 r
Z 1. 143 | 397)- A
DETAIL A 0.067-0.083 t 0.045-0.055
(1.702-2.108) .’| -~ {1.183-1.307)
Top View Side View e ™
450 % 0.040:0.010
{1.016£0.258]
Incs
Bottom View
. 005
00T o380
r‘nm i _m,i_ AX TYP
0022
0. ssm—» 0.006
MAX TYP (0 152)
MINTYP
Detail A

E20A(REV O




n
. . . - =
28 Terminal Ceramic Leadless Chip Carrier (L) S
NS Package Number E28A ]
0.404 2050 0.020 g
1.26) 0050 ] .20 0.508 <% 00650076 )
(1.270) _.1 (1.651-1.930) a
| e 0.085 2.
. = I {2.159) S
PIN NO. 1 IDENT »
B =
ws [ )
s 2 3
W =
0.040 i
i X450 — 0.442-0.458
. 231165
0P BOTTOM SIDE
VIEW VIEW VIEW
E28A (REV C)
84 Terminal Ceramic Leadless Chip Carrier (L)
NS Package Number E84B
1.15040.011
mn‘:on.m)
1:::':0:::;) i% l’ - g
0sm | B0S0£0.008 oO%0r0002 . 003840000 001
(|.nﬂ‘:ﬂ:l.lll) l‘—ltm‘ﬁww ‘°'°(‘.%§&':‘°‘ ('g&l
JLOO000000 JO L0 nd b S 10 ot {1 Il‘ JL 3
=3 = =
— ] [ =
] I
= [ =
d [ =
3 Z
5] P &
5 o =2
= [ =
0 (5 2
=-d 55 54
a4 LS =
d 5 X4
9 4 L
O o s view

848 (REVE)
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Physical Dimensions

14 Lead Ceramic Dual-In-Line Package (D)

NS Package Number J14A
0.785
{19.939)
MAX
0025 [1a] (5] [iz] [] o] [o]
{0.635)
RAD 0.220-0.310
(5.568—7.874)
[N EINCRE N O
0.290-0.320 0005 ., 0.200
(7.366-8.128) (0-;"2:;} GLASS  0.060 +0.006 - (5.080)
| SEALANT 17 524 :0.127) MAX 0.020-0.060
0.180 - - L (0.508—1.524)
s "™ ﬂ H ¥
! 95° 15° 86°94° TYP N I
10° MAX 0.008-0.012
0.310-0.410 {0:203-0.305)
fam-oan wn ||| | e |
2asg) ! (3.175-5.080)
MAX BOTH ENDS 0.100 +0.010 0.150
{2.540 +0.258) i
MIN J14A (REV G)
16 Lead Ceramic Dual-In-Line Package (D)
NS Package Number J16A
| 0.785 |
| {19.039) ‘
MAX
0.025
{0.635)
RAD 0.220-0.310
{5.588—7.874)
0.005—0.020
(0.127—0.508)
RAD TYP
GLASS
SEALANT 0.200
{5.080)
0.200—0.320 0005 | 0.055+0.005 __|
(7.366—8.128) " (0.127) /(1 39740.127) — e 0.150
I | MIN 3.810)
ﬂ I HT [
0.160 o 0.008-0.012 /
ja572) //95 5 {0.203-0.305) l (B6° 9s°
MAX TYP
_0.080 _0.018::0.003 '__ 0.125-0.200 0.020—0.060
0.310 - 0.410 (2'%\2}—— - (0.457%0.076) (3.175—5.080) {0.508—1.524)
{7.874-10.41) BOTH
ENDS 0.1000.010 | 0.037+0.005
(2.540%0.254) (0.940+0.127)

J16A (REV K)




20 Lead Ceramic Dual-In-Line Package (D)

NS Package Number J20A
0.985
0.025 (25 019) >
{0.635)
RAD ﬁllr_ell_lﬁﬂﬁ?lmﬁllﬂl—llﬁl
0.220-0.310 .
(5.588—7.874)
/ DT el Do TeT sl Te] [ Lo [of
0.005-0.020
(0.127-0.508)
RADTYP 0.037:£0.005
(0.9401+0.127)
0.005 0.055£0.005
2 ;1712 0.200-0.320 {0.127) (1.397£0.127) " 0.020-0.060
( WAK ) rl7.365—3.123) GLASS SEALANT \ MIN {0.508—1.524)
A I ——— oz }
i ”E 1 T v {5.080)
MAX
E 1 A \ 4
950450 86° 94° +0.1|50 A
. 0.008-0.012 3sig) 0.125-0.200
(0.203-0.305) MIN  (3.175-5.080)
0.310—0.410 0.060 0.018+0.003
(7.874-10.41) (LR 524) (0.457 £0.076)
BOTH mns 0.1000.010
(2.5401£:0.254)
J20A (REV M)
24 Lead Slim (0.300” Wide) Ceramic Dual-In-Line Package (SD)
NS Package Number J24F
0.025 1.290
foem) "0 fz7) A%
0315 max 0.295
{8.001) GLASS {am "X
IJLILIUULJLJLJUWMM\MM_“M!;
(0.762-1.387)
RAD TYP
GLASS 0.060 +0.005 0.200-0.320
— . TYP ] 2.390-2.320
SEALANT {1524 10.127) 0.020-0.070 73868,
\ k- @s0-1778)y (7.368-8.120) %_
0.180 \ 0225 | |
(4.572) (5.715)
? oy
VD | 0.008-0.012
86° 94° B {0.203-0.305)
e 0.125 e
0,095 m:(" 0.100 :0.010 0.018 +0.003 - (_3-"5) 0.310-0410
™ (258 £0.254) {0.457 0.076) ™| g T878-1041)
2413) gyps i m) MiN {1.874-1041)

JUFREV G)
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Physical Dimensions

28 Lead Ceramic Dual-In-Line Package (D)
NS Package Number J28A

1.490

MAX 0.500
{37,845} [(15.240)
(5 [ [ [# [#) [@) [7] [7) [6) [0 @) 5 [ 6 | MAXGLASS
0.025
‘°'::50’\ 0514-0526
(13.06-13.36)
0.010-0.08% 18 I 1 0 6 O £33 3 63 08 0 1
61T L T2] 3] T TsT T [ Ted TsJ Toof Too] Tz Tos] Toal
RAD TYP
0.180
[057] 0225
0.590-0.620 MAX GLASS 0.055 0,005 718)
T (14.985-15.148) { SEALANT ™\ | [t max
Y 0.020-0.070
7 ] flos0e-1.778)
o o 00002 |\ I X v —:-—r
0.203-0.305) e
v _| , ‘__‘ 0.125
0585 0060 0.060-0.100 0100 :0.010 0.018 +0.002 (@3.175)
38088 .180 2210 9018 ‘0002 MIN
(170 20535 {1526-2.580) {2540 10.250) {0.457 <0.508) J2oa eV
40 _1su
Note: FACT™ Product Shipped WITHOUT Protective Silicon “Bumpers”.
14 Lead Small Outline Integrated Circuit (S)
NS Package Number M14A
0.335-0.344
{8.509-5.738)
14 a 12 5 a ﬁ 8
0.228-0.244 i
{5.797=6.%8) | - $3P
| Alr/'o
LEAD ND. 1
S s a )
0.010 yax
{0.256)
0.150-0.157
{3.810-3.989)
0.010-0.020 0.053-0.069.
1.254—0.508 <% (1345-1.753)
8° MAX TYP 0.004—0.010
ALL LEADS , —  (0.102-0.254)
-L—— i SEATING
T PLANE
0.008-0.010 T Lo J l o«m 0.0
{0.203-0.253) 0.016-0.050 @355 - 0.014-0.020 1yp
TYP AL LEADS 0.004 {0.405—1.270) " 27“) {0.356-0.508)
w0 TYP ALL LEADS (0 203)
ALL LEAD TIPS M14A (REV H)




14 Lead Small Outline Package - EIAJ (SJ)

NS Package Number M14D

0.394 - 0.402
(10.01-10.21)

14 13 12 11 10

— ] A

JES—

0080 i: :: 0.295-0319 0.205-0213
é (7.493- 3.103) (5.207 - 5.410)
0016 0.031 1 2 3 4 H 6 7
(0.406 - 07&7)
DETAILF
X 0.067 -0.083
0006 -0.010 %"“ {1702-2.108)
(0.152 - 0.254) *
, [ \ |
J f— SEATING PLANE
> L_:%;““ e 0000-0010
0.014-0020 (0.000-0.254
SEEDETAILF (__—0.356-0. 508)
M14D(REV A)
16 Lead Small Outline Integrated Circuit (S)
NS Package Number M16A
‘ 0.386—0.394 ‘

8° MAX TYP
ALL LEADS

™ (3‘33131;3;)
memal |
J_J%Q}

0.008-0.010
0.203-0.250)
TYPALLLEADS  ggng TYP ALL LEADS
0.102] ‘
ALLLEAD TIPS

18 15

a0

(9.804 —10.00)
1 13 12 1 10 9

pRanag

0.228-0.204 e
(5.791-6.188) p WP
LEAD MDA 1 2 3 4 5 6 1 8
IDENT 0.010 yay
0.258)
0.053-0.059
{1.346-1.153) 0.004-0.010
10.102-0.254)
—
_________ SEATING
0014
0.014-0.020 1yp
035 ’ {0:356 ~0.508)
(OM)WP M1BA (REV H)

suoisuawiq [eoisAyd
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Physical Dimensions

16 Lead Small Outline Package - EIAJ (SJ)

NS Package Number M16D

0.394 -0.402

16 15 14 13 12 11 10

JHHAH

(10.01-10.21)

HABA

0.295-0.319

080 Pt il
08 (7.493-8.103)

0.05-0213
{5207-5.410)

%J e L‘aaﬁaaasﬁ

3

0.067-0.083
{1.702-2.108)

\

(0406 - o m)
DETAILF
0.071
0.006-0.010 (1.603) REF
{0152 0.258)
I
T f
0049
- (1.245)

SEE DETAILF

0050
[z omo 0010
0014-0020 00000254

{0.356-0.508)

SEATING PLANE

‘M16D (REV A)

20 Lead Small Outline Integrated Circuit (S)

NS Package Number M20B

0.334-0.419

A p
:

0.496-0.512
(12.598 ~13.005)

0 19 18 17 16 15 14 13 12 N

AAAANAAAAR

0" Tve
LEAD NO. 1
REEErEEY
2 3 4 65 6 7 8 § 10
0.010 yax
0.254)
0.201-0.299
{7.391-7.5%)
0.010-0.029 _, . 0.083 -0.104
j0.254—0.737) *45" > r— {2:362-2.642)
- 0.004-0.012
8° MAX TYP
) ALL LEADS | (0102-0.305)
L———J L\i_ Attt Tt SEATING
/ PLANE
0.009-0.013 % 0.016 -0.050 'g—'g;—;) _>] ’ 0050 0.014-0.020 yyp
(0.229-0.330) ALL LEAD TIPS 10.806-1.270) " 1.21) 0.355-0.508)
TYP AL LEADS TYP ALL LEADS L 0.008
008 ryp
™ (0.203) M208 (REV F)
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20 Lead Small Outline Package - EIAJ (SJ)
NS Package Number M20D

0 492 - 0.500
(12.50 12.70)

17 16 15 14 13 12 1

REFEEETEE:
[ [ =
5

0°-8° 0.295-0.319 0.205-0213
{7493 -8.103) {5.207-5.410)

)

l 0.016-0.031 5 7 8 9 10

0406 -0.787)
DETAILF

00Tt oo 0.067 - 0,083
0.006-0.010 (1.803) {1.702-2.108)

(0.152-0.254)

_J*r \

o f || 4
0049 0.050
—Ts) {1.270) 0.000-0.010

(0.000 - 0.254)
SEE DETAILF 0.014-0.020
(0.356 - 0.508)

]
G iInininininisinizlali Su—

M20D (REV A)

24 Lead Small Outline Integrated Circuit (S)

NS Package Number M24B
0.596 - 0.612
(15.14-15.54)
2 21 2 19 18 17 16 15 14 13
0.394 -0.419
(10.01-10.64)
LEAI)N01
IDENT | O
1 2 3 4 5 6 7 8 8 f0 U 12
0.027
{0.686)
0.201-0.209
{7.391-7.504)
s 0.037-0.044  0.093-0.104
O 0.940-1.118)  [2.362-2.682)
0.009-0.013 x45° '
{0.229-0.330) —|—_—_.1—ﬁ 0.004-0.012
TYP ALL LEADS 0°-8° nnu. LEADS {0.102-0.305)
A !
' Laoao 0.050 _J L_o.nsn 0.014-0.019
DAW - (0.762-1.270) (1.270) — 4—(0,355-“.!33)
0.102) TYP ALL LEADS ™
ALL LEAD TIPS

M248 (REV C.
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Physical Dimensions

28 Lead Small Outline Integrated Circuit (S)
NS Package Number M28B

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ i

INDEX

/— AREA

7.60 (0.300)
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16 Lead Plastic Dual-In-Line Package (P)

NS Package Number N16E
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20 Lead Plastic Dual-In-Line Package (P)
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imensions

Physical D

24 Lead Plastic Slim (0.300” Wide) Dual-In-Line Package (SP)
NS Package Number N24C
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28 Lead Plastic Dual-In-Line Package (P)
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64 Lead Plastic Dual-In-Line Package (P)
NS Package Number N64A
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20 Lead Plaétic Chip Carrier (Q)
NS Package Number V20A
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Physical Dimensions

28 Lead Plastic Chip Carrier (Q)
NS Package Number V28A
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68 Lead Plastic Chip Carrier (Q)
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84 Lead Plastic Chip Carrier (Q)
NS Package Number V84A
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imensions

Physical D

16 Lead Ceramic Flatpak (F)

NS Package Number W16A
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24 Lead Ceramic Flatpak (F)

NS Package Number W24C
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Tel: 3-299-7001

Fax: 3-299-7000
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Hong Kong Ltd.
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Telex: 52996 NSSEA HX
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(Australia) PTY, Ltd.

1st Floor, 441 St. Kilda Rd.
Melbourne, 3004

Victoria, Australia

Tel: (03) 267-5000

Fax: 61-3-2677458

National Semiconductor (PTE),
Ltd.

200 Cantonment Road 13-01
Southpoint

Singapore 0208

Tel: 2252226

Telex: RS 33877

National Semiconductor (Far East)
Ltd.

Taiwan Branch

P.O. Box 68-332 Taipei

7th Floor, Nan Shan Life Bldg

302 Min Chuan East Road,

Taipei, Taiwan R.O.C.

Tel: (86) 02-501-7227

Telex: 22837 NSTW

Cable: NSTW TAIPEI

National Semiconductor (Far East)

Ltd.

Korea Branch

13th Floor, Dai Han Life Insurance

63 Building, ‘.
60, Yoido-dong, Youngdeungpo-ku,

Seoul, Korea 150-763

Tel: (02) 784-8051/3, 785-0696/8

Telex: 24942 NSPKLO

Fax: (02) 784-8054




