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Octal D Flip-Flop with TRI-STATE® Outputs

General Description

The 'FCT574 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.

FACT™ FCT utilizes NSC quiet series technology to pro-
vide improved quiet output switching and dynamic threshold

| performance.

FACT FCT features GTO™ output control and undershoot
corrector in addition to a split ground bus for superior per-
formance.

The 'FCT574 is functionally identical to the 'FCT374 except
for the pinouts.

Features

8 Icc and lgz reduced to 40.0 pA and £2.5 pA
respectively

B NSC 54FCT/74FCT574 is pin and functionally equiva-
lent to IDT 54FCT/74FCT574

m Controlied output edge rates and undershoot for im-
proved noise immunity. Internal split ground for im-
proved nolse immunity.

| Input clamp diodes to limit bus reflections.

B TTL/CMOS input and output level compatible.

B g = 48 mA (Com) and 32 mA (Mil)

B CMOS power levels

B ESD immunity = 4kV typ

m Military Product compliant to MIL-STD 883

Ordering Code: see sections
Logic Symbols Connection Diagrams
Pin Assignment Pin Assignment
TEEEEEE for DIP, Flatpak and SOIC forlLCC
Dg Dy 04 D3 Dy
Dy Dy Dy Dy D, O Dg Dy E—41 ~ 20 =Vee IIIEHﬁIIIIZI
- Dp—f2 19=0,
—0loe D=3 18 -0, o, 3 @0,
O 0y 0, O3 04 O5 Og Oy Dy—{4 17}-0, GND 8 @0y
- - e ma
rrrrtrrr 0513 1610 0,0 @Vee
TU/F/10873=1 | L 1510, 0g @0,
Dy={7 14}=05
IEEE/IEC Dg—{8 1304 )
OF —Ben 0, =9 12[=0, 050,03 0, 0
cp 4 GND=—110 1ip-cp TL/F/10873-8
Dg=—fI0__ VI—0, TUF/10673-2
Dy = 0,
0, = =0,
03— =03
D‘ - —04
05 = 05
Dg =1 = 0g
0y — —o,
TL/F/10873~4
Pin Names Description
Do-Dy Data Inputs
CcP Clock Pulse Input
OE TRI-STATE Output Enable Input
0g-07 TRI-STATE Outputs
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Functional Description

The 'FCT574 consists of eight edge-triggered flip-flops with
individual D-type inputs and TRI-STATE true outputs. The
buffered clock and buffered Output Enable are common to
all flip-flops. The eight flip-flops will store the state of their
individual D inputs that meet the setup and hold time re-
quirements on the LOW-to-HIGH Clock (CP) transition. With
the Output Enabie (OE) LOW, the contents of the eight flip-
fiops are available at the outputs. When OE is HIGH, the
outputs go to the high impedance state. Operation of the
OE input does not affect the state of the flip-flops.

Logic Diagram
B 8y o,

Function Table
Inputs internal | Outputs Function
OE CP D Q OnN
H H L NC 4 Hold
H H H NC z Hold
H _~ L L z Load
H _/~ H H z Load
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 Voitage Lavel
L = LOW Voltage Level
X = Immaterial

Z = High Iimpedance
-/~ = LOW-to-HIGH Transition
NC = No Change
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Please note that this diagram is provided only for the und ding
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of logic operations and should not be used to estimate propagation delays.
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Terminal Vqltage with Respect to GND (VTeRm)

S4FCT ~0.5Vio +7.0V

74FCT ~0.5Vio +7.0V.
Temperature under Bias (Tgias)

74FCT —55°Cto +125°C

S54FCT —65°Cto +135°C
Storage Temperature (Tsta)

74FCT —55°Cto +125°C

54FCT —65°C to +150°C
DC Output Current (lout) 120mA

Note 1: Mmmnﬂmmmmwmw
to the device may occur. B ratings conditions
hfex‘mdedpevbdsmayalfectmliabllhy The databook specifications
should be met, without exception, to ensure that the sysiem design is reli-
able over its power supply, temperature, and output/nput loading variables.

Recommended Operatlng
Conditions .
Supply Voltage (Vco) T .
54FCT 45Vio5.5V
74FCT 4,75V t0 5.25V
Input Voltage ovioVgg
Output Voltage OVioVeg
Operating Temperature (Ta)
S4FCT —55"Cto +125°C
74FCT 0°Cto +70°C
Junction Temperature (T)
cop 175°C
PDIP 140°C

Note: Al commercial packeging is not recommendad for applications requir-
ing greater than 2000 temperature cycles from —40°C to +126°C.

DC Characteristics for 'FCT 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: Vgg = 5.0V £5%, T4 = 0°C to +70°C; Mil: Vo = 5.0V £10%, Tp = —565°C

to +125°C, Vo = Vg —0.2V

Symbol Parameter SArcCT/74FCT Units Conditions
Min Typ Max
Vin Minimum High Level 20 v
Input Voltage ’
ViL Maximum Low Level 08 Vv
Input Voltage
™ Input High Current 50 - Vi= Ve
so | M | Voo=Max V) = 2.7V (Note 2)
I Input Low Current -5.0 ' - = 0.5V (Note 2)
-s50 | A | Voo = Max Vi = GND
loz Maximum TRI-STATE 25 Vo = Ve
Current 25 _ Vo = 2.7V (Note 2)
-25 | A | Voo = Max Vo = 0.5V (Note 2)
-25 Vo = GND
ViK Clamp Diode Voitage -0.7 -1.2 v Voc = Min; Iy = —18mA
los Short Circuit Current -60 —120 mA Vec = Max (Note 1); Vo = GND
Vou Minimum High Level 28 3.0 Vg = 3V, Viy = 0.2Vor Vuc: lon = —92pA
Output Voltage VHC Vee o = —300
24 43 V| Voo =M o
24 4.3 VIN = ViHorVy loH = —15 mA (Com)
VoL Maximum Low Level GND 0.2 Veg = 3V; Viy = 0.2V or Vg lop. = 300 pA
Output Voltage GND 0.2 ] loL = 300 pA
0.3 05 v Voc = Min -
03 05 Vin = Vi orV lo. = 32mA (MiD
. . IN = ViHorViL loL = 48 mA (Com)
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DC Characteristics for 'FCT 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: Vgg = 5.0V £5%, Ta = 0°C to +70°C; Mil: Voo = 5.0V £10%, T = —55°C
to +125°C, Ve = Vg —0.2V (Continued)

Symbol Parameter S4FCT/74FCT Units Conditions

Min Typ Max

lcc Maximum Quiescent Vce = Max
Supply Current 10 400 A ViN = Ve, Vin £ 0.2V
fi=0

Alge Quiescent Supply Current; 05 20 mA Vgec = Max
TTL inputs HIGH : ' Vin = 3.4V (Note 3)

lccp Dynamic Power Ve = Max
Supply Current (Note 4) Outputs Open
0.15 0.25 mA/MHz OE = GND

One Input Toggling
50% Duty Cycle

Ic Total Power Voe = Max
Supply Current (Note 6) 1.5 40 Qutputs Open
OE = GND
fop = 10 MHz
fi = 5.0 MHz VN = 3.4V

One Bit Toggling =GN
1.8 6.0 50% Duty Cycle ViN = GND

VIN = Ve
ViN € 0.2V

VIN 2 Ve
ViN < 0.2V

mA

(Note 5)
Vec = Max VinN 2 Ve
Qutputs Open Vin £ 0.2V
OE = GND

fcp = 10 MHz

fy = 2.5 MHz

5.0 16.8 Eight Bits Toggling
50% Duty Cycle

3.0 7.8

ViN = 3.4V
Vin = GND

VH Input Hysteresis
on Clock Only

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 Vcc or GND.
Note 4: This parameter is not directly testable, but is derived for use in Tolal 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 + Inputs + loynamic

Ic = lcc + Algg DuNt + loep (ep/2 + fi N)

loc = Quiescent Current

Algc = Power Supply Current for a TTL High Input (Vi = 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)

f; = Input Frequency

Ny = Number of Inputs at f

All currents are in milliamps and all frequencies are in megahertz.
Note 7: For 54FCT, lccp = 0.40 mA/MHz.

Refer to applicable standard military drawing or NSC Table | for test conditions and Ic/lcc limits.

200 mV

€-83
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2 | AC Electrical Characteristics: see Section 2 for Wavsforms AR
S4FCT/74FCT 74FCT S4FCT
- Ta Ve = MR Ta, Voo = Com )
Symbol Parameter T‘;‘ :::3 R, = 5000 R, = 5000 Units ::‘
cc Co = S0pF CL=50pF ’
Typ Min Max Min Max
tpLH Propagation Delay
e CP 100, 88 20 10.0 20 11.0 ns 28
tezH Output Enable Time 9.0 15 125 15 140 ns | 211
tpzL
tpHz Output Disable Time 6.0 15 8.0 15 80 ns 211
tpLz
tsu Set-Up Time
High or Low 1.0 20 35 ns 2-10
D, to CP
tH Hold Time .
High or Low 0.5 20 20 ns 2-10
Dnto CP
tw CP Pulse Width 40 70 7.0 ns 2.9
High or Low ’ ) )
Note: Mini limits are gt d but not tested on propagation delays.

Capacitance 1, = +25C,1 = 1.0MH2)
Symbol Parameter (Note) Typ Max Units Conditions

Cin Input Capacitance 6 10 pF ViN =0V
Court Output Capacitance 8 12 pF Voutr = OV
Note: This parameter is measured during characterization but not tested.
Coyr for 74FCT only.




