NATIONAL SEMICOND (LOGIC)

@National

74FCT533A

T-94¢-07—11

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-fiops
appear transparent to the data when Latch Enable (LE) is
HIGH. When LE is LOW, the data that meets the setup
times is latched. Data appears on the bus when the Output
Enable (OF) is LOW. When OE is HIGH the bus output is in
the high impedance state. The 'FCT533A is the same as the
’FCT373A, except that the outputs are inverted.

FACT FCTA features undershoot correction and spiit

Features
B lcc and loz reduced to 40.0 pA and +2.5 pA respec-
tivety

8 NSC 74FCT533A is pin and functionally equivalent to
IDT 74FCTS533A

® TRI-STATE outputs for bus interfacing

& Input clamp diodes to limit bus reflections

B TTL/CMOS input and output level compatible
B lpL = 48 mA

B CMOS power levels

ground bus for superior performance. ® 4 kV minimum ESD immunity
Ordering Code: see sections
Logic Symbois Connection Diagram
Pin Assignment
IEEE/IEC for DIP and SOIC
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Pin Names Description Function Table _
Dg-D7 Data Inputs Inputs ' _Output
LE Latch Enable Input (Active HIGH) LE OF ] 0
OE Output Enable Input (Active LOW) H L H L
0007 Complementary TRI-STATE Outputs H L L H

L L X To

X H X 2

H = HIGH Voltage Level

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

0 0, D

L;LOWVomgeLeve!
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 (OF) input. When OE is LOW the latch con-
tents are presented inverted at the outupts O7-Op. When
OE is HIGH the buffers are in the high impedance mode but
this does not interfere with entering new data into the
fatches. '

TL/F/10838-5
and should not be used to estimate propagation delays.
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Absolute Maximum Ratings note 1) Recommended Operating 8
hiesse. som the National Semloonductor  Sures Conditions
please contact ctor 5
Office/Distributors for availability and specifications. Supply Voltage (Veo) 475V 105,25V
Te;ng‘IrX cltage wih respect to GND (VTE—R&)SV to +7.0V Input Voltage 0Vio Voo
Temperature under Bias (Tgjag) Output'VoItage OVtoVee
74FCTA —55°Cto +125°C Operating Temperature (Ta)
Storage Temperature (Tsra) 74FCTA 0°Cto +70°C
T4FCTA —55°Cto +126°C J“ch‘;g" Temperature (T,) 140°C
DC Output Current (IOUT) 120 mA Note: All g is notr for requir-

Note 1: Absolute maximum ratings are those valies beyond which damage
to the device may occur. The databook specifications should be met, without

ing greater than 2000 temperamle cycles from —40°C to +125°C.

exception, to ensure that the system design is refiable over its power supply,
temperature, and output/input foading variables. National does not recom-
mend operation of FACT FCT circuits outside databook specifications.

DC Characteristics for FCTA Family Devices

Typical values are at Vo = 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; Ve = Voe —0.2Vv.

74FCTA
Symbol Parameter Units Conditions
Min Typ Max
ViH Minimum HIGH Level 20 v
Input Voltage ’
VL Maximum Low Level 08 v
Input Voltage :
H input High Current 5.0 A Vce = Max vi=
5.0 Vi = 2.7V (Note 2}
[ Input Low Current -5.0 pA Vec = Max V| = 0.5V (Note 2)
-5.0 = GND
loz Maximum TRI-STATE 25 Vee = Max Vo = Veo
Current 2.5 A Vo = 2.7V (Note 2)
-25 Vo = 0.5V (Note 2)
—-25 Vo = GND
ViK Clamp Diode Voliage -07 -12 Vv Voo = Min; iy = —18 mA
los Short Circuit Current -60 -120 mA Vg = Max (Note 1); Vo = GND
Vou Minimum High Level 28 3.0 Voc = 3V, VN = 0.2Vor Vigi lon = —32pA
Output Voitage Vic Voo V| veo = Min Io = —300 pA
24 4.3 Vin = VigorviL loy = —15mA
VoL Maximum Low Level GND 0.2 Vee = 3V; Vin = 0.2V or Vg lo = 300 pA
Output Voltage GND 02 V| Ve = Min log = 300 pA
0.3 0.50 ViN = ViHor VL loL = 48 mA
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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: Vog = 5.0V 5%, T = 0°Cto +70°C; Vg = Voo —0.2.
Symbol Parameter T4FCTA Units Conditions
Min Typ Max

lcc Maximum Quiescent Voe = Max

Supply Current 10 400 MA VIN = VHG, VIN € 0.2V
fi=0

Algo Quiescent Supply Current; 05 20 mA Voo = Max

TTL Inputs HIGH VN = 3.4V (Note 3)

lcco Dynamic Power Voo = Max Vin 2 VHe
Supply Curmrent (Note 4) Qutputs Open VN £ 0.2V
025 045 | masmiz | OF = GNO
LE = Vgc
One Input Toggling
50% Duty Cycle
Ic Total Power Ve = Max ViN 2 Ve
Supply Current (Note 6) 15 45 Qutputs Open VN < 0.2V
: i OFE = GND
LE = Voo Vin = 3.4V
fy = 10 MHz Viy = GND
One Bit Toggling
50% Duty Cycle
(Note 5) ViN 2 Ve
Ve = Max ' Vin € 0.2V
Qutputs Open
OE = GND
LE = Vec Vin = 3.4V
fy = 25MHz Vin = GND
Eight Bits Toggling
50% Duty Cycle

533A

T
‘

18 5.0

3.0 8.0

5.0 14.5

VK Input Hysteresis on LE 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 Ve or GND.
Note 4: This parameter is not directly testable, but is derived for use in Total Power Supply calculations.
Note &: Values for these conditions are examples of the Ioc formula. These limits are guaranteed but not tested.
Note 8: Ic = louiescenT + lineuTs + lDvnamic
Ic = loc + Alcg DNy + dgcp fep/2 + fiN)
cc = Quiescent Current
Algg = Power Supply Current for & 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)
fop = Clock Frequency for Register Devices (Zero for Non-Register Devices)
f| =Input Frequency
Ny = Number of Inputs at f;
All currents are in miliamps and all freq ies are in megal
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AC Electrical Characteristics: see section 2 for Waveforms s
74FCTA 74FCTA
— Ta, Vec = Com
Symbol Parameter J A =++255' g, R, = 5000 Units ':g
cem Co = 50 pF '
Typ Min Max
teLH Propagation Delay 40 15 5.2 ns 2-8
tPHL Dnto O
teLH Propagation Delay
tPHL LEt0 O, 7.0 20 8.5 ns 2-8
tezn Output Enable 55 15 65 ns 2-11
tpzL Time
tpHz Output Disable 40 15 55 ns 2-11
tpLz Time
ts Set Up Time
High or Low 1.0 20 ns 2-10
DptoLE
tH HOLD Time
High or Low 1.0 1.5 ns 2-10
DhtoLE
tw LE Pulse Width
High or Low 4.0 5.0 ns 2-9
Note: Minimum limits are g d but not tested on Propagation Delays
Capacitance ) = +25¢.1 = 1.0MHz)
Symbol Parameter Typ Max Units Conditions
Cin input Capacitance 6 10 pF ViN = 0V
Cout Output Capacitance 8 12 pF Vout = OV
Note: This is d at ch on but not tested

7-41




