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3 7 National | o TtoToy
Semiconductor
74FCT564A |
Octal D Flip-Flop with TRI-STATE® Outputs
General Description Features

The 'FCT564A is a high-speed, low power octal fip-flopwith ~ ® Icc and loz reduced 10 40.0 A and 2.5 uA
a buffered common Clock (CP) and a buffered common respectively

Output Ensble (OE). The information presented to the D  ® TRI-STATE outputs for bus-oriented applications
inputs is stored in the fiip-flops on the LOW-t0-HIGH Clock  m Useful as input or output port for microprocessors

(CP) transition. W input clamp diodes to limit bus refiections
The 'FCTS64A device is functionally identical to the m TTL/CMOS input and output level compatible
'FCT574A, but with inverted outputs. W oL = 48 mA
FACT™ FCTA features undershoot correction and spiit w CMOS power leveis
ground bus for superior performance. ® 4 kV minimum ESD immunity
Ordering Code: see Section s
Logic Symbols Connection Diagram
Pin Assighment
IEEE/IEC for DIP and SOIC
e ~ 20 =Vee
Dp=12 19}=0,
_ 0,13 18f=3,
% 0,4 17}=5,
9 Dy~15 16f=3;
%2 b, =46 15}=0,
% {7 w5,
% bg={8 13}=3
95 Dy~19 12 -67
% oNp~410 11j-ce
o
TUF/10640-2 TL/F/10840-3
Pin Names Description
Do-Dy Data Inputs
cP Clock Pulse Input
OF TRI-STATE Output Enable Input
0o-07 TRI-STATE Outputs
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Absolute Maximum Ratings (vote 1) Recommended Operating 5
It Miiitary/Aerospace specified devices are required, Conditions
please contact the National Semiconductor Sales Supply Voltage (Vo)
gm".'mmm "":”':}'q;"; "":)'"“““‘ 74FCTA 4.75V105.25V

erminal Voltage with respect to TER

74FCTA —05t07.0V Input V?/"‘:‘” OVio Ve
Temperature Under Bias (Tgjag) Outp . oltage OVio Voo

74FCTA —55°C1o +126°C Ogif:gg“mpemm Ta) FCto +70°C
Storage Temperatwre (Tstg) .

74FCTA —55°Cto +125°C Jugg:gn Temperature (T ) e
DC Output Current (loyT) 120 mA Note: Al scaging s not ded for applications requir-

Note 1: Absolute maximum ratings are those values bayond 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 ciecuits outside databook specifications.

DC Characteristics for 'FCTA Family Devices
Typicai values are at Ve 5.0V, 25°C ambient and maximum loading. For test conditions shown as Max, use the valus specified
for the appropriate device type: Com: Vg 5.0V £5%, To = 0°C to +70% Vg = Vg — 0.2V.

ing greater than 2000 temperature cycies from —40°C to + 125°C.

Symbol Parameter T4FCTA Units Conditions
Min Typ Max
ViH Minimum High Level 20 v
input Voltage .
Vi Maximum Low Level 08 v
Input Voitage )
hH Input High Current 50 A Voo = Max V) = Veg
5.0 Vi = 2.7V (Note 2)
i Input Low Current -5.0 pA Vee = Max Vi = 0.5V (Note 2)
-5.0 Vi = GND
loz Maximum TRI-STATE 25 Voo = Max Vo = Veg
Current 25 WA Vg = 2.7V (Note 2)
—-25 Vo = 0.5V (Note 2)
—-25 Vo = GND
ViK Clamp Diode Voltage -0.7 -1.2 v Voo = Min iy = —~18mA
los Short Circuit Current -60 -120 mA Vee = Max (Note 1); Vo = GND
VoH Minimum High Level 28 3.0 Ve = 3V Vin = 0.2V or Viugi lon = —32 pA
Output Voltage Ve Voo Vo | Ve = Min lon = —300 pA
24 43 Vin = Vigor VL loH = —15mA
VoL Maximum Low Level GND 0.2 Veoc = 3V; Viy = 0.2V or Ve loL = 300 pA
Output Voltage GND 02| VY [ vec=Min low = 300 pA
0.3 0.50 ViN = ViqorVy, loL = 48 mA

7-83




NATIONAL SEMICOND (LOGIC) b1E D WE bL501122 00?5499 479 EENSCD

& | DC Characteristics for’FCTA Family Devices . ‘ '
Typical values are at Voo = 5.0V, qumbmmaMmaﬂmumloadngmestoaﬂﬁopqshownnstmﬂwvalue
specified for the appropriate device type: COI'II.Vcc = B0V £5%, Ta.= 0°C ta +70°C; V¢ = Voc 0.2v.

SVmbol Parameter 74FCTA Unltq - Oondlm /
Min - Typ Max
Icc Maximum Quiescent : Voo = Max

Supply Current - ' 1.0 40.0 pA VIN 2 VHG: Vin S 0.2V
ff=0

Algg Quiescent Supply Current; o5 20 mA Vog = Max
TTL Inputs HIGH ) . ViN = 34V (Note3d)

leco Dynamic Powsr ’ Vo = Max VN = VHe
- Supply Current {(Note 4) . . Outputs Open Vin <02V
025 040 | mA/MHz | OF = GND .

One Input Toggling
50% Duty Cycle )
Ic Total Power ) o Voc = Max I VinN= Vg
Supply Current (Note 6) 15 40 Outputs Open Vin < 0.2V
‘ OF = GND

’S%P%'DL‘:VM"Z Vin = 3.4V
1.8 8.0 fi=5MHz Vin = GND
One Bit Toggling
50% Duty Cycle

{Note 5) Vin 2 Ve
Veg = Max ViNn< 0.2V
Quiputs Open
OF = GND
;%P =DL“’VM”Z Viy = 3.4V
% Duty Cych = GND
50 168 n=25 W Vin = GND
Eight Bits Toggling
50% Duty Cycle

E

3.0 78

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: Por TTL driven input (Viy = 3.4V); 8l other inputs at Voc 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. Thess limits are guarantead but not tested.
Note 8: ic = louiescent + hputs + lovnamic

Ig = lcg + Algc DNy + Iccp (fop/2 + i N)

igc = Quiescent Current

Algg = Power Supply Current for a TTL High Input (Vin = 3.4V)

Dy = Duty Cycle for TTL inputs High

Nt = Number of Inputs at Dy

locp = 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 milllamps and all frequencies are in megahertz.
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S . D
AC Electrical Characteristics: s section 2 for Wavetorms s
74FCTA 74FCTA
_ Ta, Voo = Com
Symbol Parameter Tv“ ::f‘f Ry = 5000 Units ;':
A CL = 50pF ‘
Typ Min (Note) Max
tPLH Propagation Delay
tPHL CPt0 D, 4.5 20 6.5 ns 2-8 ,
tpzH Output Enable g
a1 Time 55 1.5 6.5 ns 2-11
tphz Output Disable ' .
Lz Time 4.0 1.5 5.5 ns 2-11
ts Set-Up Time
High or Low 1.0 20 ns 2-10
DptoCP
ty HOLD Time
High or Low 1.0 1.5 ns 2-10
Dhto CP
tw CP Pulse Width 40 5.0 ns 2.9
High or Low

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

Capacitance (1, - +25°C,f = 1.0MHz)

Symbol Parameter 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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