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74FCT825A
8-Bit D Flip-Flop

General Description

The 'FCT825A is an 8-bit buffered register. it features Clock
Enable and Clear which are ideal for parity bus interfacing in
high performance microprogramming systems. Also includ-
ed are multiple enables that allow multi-use contro! of the
interface.

FACT™ FCTA utilizes NSC quiet series technology to pro-
vide 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. '
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Features

B NSC 74FCT825A is pin and functionally equivalent to
IDT 74FCT825A

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

m Buffered common clock enable (EN) and asynchronous
Clear input (CLR) '

m Input clamp diodes to limit bus reflections

m TTL/CMOS input and output level compatible

H gy = 48 mA (Gom)

u CMOS power levels

B 4 kV minimum ESD immunity

Ordering Code: see sections
Logic Symbols Connection Diagram
Pin Assignment
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A — <
;_.2 N . - 24]-vee
o, = 0,12 230
R ->IR Dy=—y3 2=0y
P D]+ 21}=o,
P —P> 162 i 2010
Ds={s 19]-0y
p—{20 b Al—o, 0,7 180,
Dy — t—0, Ds~{8 1705
TUF/10879-1 Dy == =0, Dg=19 165=0g
by — e 0 p,~410 1510,
Dy — —0, CiR=—411 14 =N
D5 —1 —0s oo =412 13}-cp
Dg = [~ 0¢
Dy = 0y TL/F/10879-3 ‘
TUF/10879-2

Pin Names Description
Do-D7 Data inputs
0p-07 Data Outputs
OE,, OE,, OF; Output Enables
EN Clock Enable
TR Clear
CP Clock Input
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Functional Description

The *FCT825A consists of eight D-type edge-triggered flip-
flops. These devices have TRI-STATE® outputs for bus sys-
tems, organized in a broadside pinning. In addition to the
clock and output enable pins, the buffered clock (CP) and
butfered Output Enable (OE) are common to all flip-flops.
The flip-flops will store the state of their individual D inputs
that meet the setup and hold time requirements on the
LOW-to-HIGH CP transition. With OE,, OE, and OE; LOW,
the contents of the flip-flops are available at the outputs.
When one of OE,, OE; or OEj3 is HIGH, the outputs go to
the high impedance state.
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Operation of the OF input does not affect the state of the
flip-fiops. The 'FCT825A has Clear (CLR) and Clock Enable
(EN) pins. These pins are ideal for parity bus Interfacing in
high performance systems.

When CLR is LOW and OE is LOW, the outputs are LOW.
When CLR is HIGH, data can be entered into the flip-flops.
When EN is LOW, data on the inputs is transferred to the
outputs on the LOW-10-HIGH clock transition. When EN is
HIGH, the outputs do not change state, regardiess of the
data or clock input transitions.

Logic Diagram

Function Table
inputs Internal Output Function
OE CLR EN CcP Dy Q ()

H X L a L L V4 High-Z
H X L e H H z High-Z
H L X X X L r4 Clear
L L X X X L L Clear
H H H X X NC 4 Hold
L H H X X NC NC Hold
H H L e L L 4 Load
H H L e H H Y4 Load
L H L e L L L Load
L H L e H H H Load

H = HIGH Voltage Level

L = LOW Voltage Level

X = Immaterial

Z = High Impedance

/" = LOW-to-HIGH Transition

NC = No Change
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TL/F/10679-5
Please note that this diagram is provided only for the ling of logic op and should not be used to estimate propagation delays.
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Q| Absolute Maximum Ratings (ote 1) Recommended Operating
ease somecs e, hationay Semiconducior Swes  Conditions
ease contact
Supply Voltage (Vcc)
WIMW for avallability and specifications. 74FCTA 4.75V t0 5.25V
Te_ll'T:::alT Xoltage with Respect to GND (VTER:.()’ V10 7.0V Input Voltage 0Vio Ve
Temperature Under Bias (Tgias) Output Voltage OVto Voo
74FCTA ~86°Cto +126°C Operating Temperature (Ta)
: 74FCTA 0*Cto +70°C
Storage Temperature (Tsta)
74FCTA -55°C o +126°C Junction Temperature (Ty)
Power Dissipation (P1) 0.5W PDIP 140°C
pa : Note: Plastic DIP packaging is not recommended for applications requiring
DC Output Current (loyt) 120 mA greater than 2000 temperalure cycles from —40°C to 125°C.
Note 1: Absoluts maximum ratings are those values beyond which damage
1o 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 rell-
able over its power supply, temperature, and output/input loading vaniables.
DC Characteristics for 'FCTA Family Devices
Typical values are at Vog = 5.0V, 26°C amblent 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; Vo = Voo — 0.2V.
Symbol Parameter 74FCTA Units Conditions
Min Typ Max
ViH Minimum High Level 20 v
Input Voltage )
ViL Maximum Low Level 08 v
Input Voltage
i1 Input High Current 50 A Ve = Max Vi = Vo
5.0 V| = 2.7V (Note 2)
Iy Input Low Current -5.0 A Ve = Max V| = 0.5V (Note 2)
-5.0 Vi = GND
loz Maximum TRI-STATE Current 10.0 Voo = Max Vo = Vco
10.0 WA Vo = 2.7V (Note 2)
-10.0 Vo = 0.5V (Note 2)
-10.0 Vo = GND
Vik Clamp Diode Voltage -07 -1.2 \ Vee = Min; iy = —18mA
los Short Circuit Current -75 —120 mA Vec = Max (Note 1); Vo = GND
VoH Minimum High Leve! 28 3.0 Voo = 3ViViy = 0.2VorViyci lon = —32pA
Output Voltage Ve Voo v | Voo = Min loH = —300 pA
24 43 VIN = ViorvL lon = —24 mA (Com)
2.4 4.3
Vou Maximum Low Level GND 0.2 Vec = 3V, Vi = 0.2V or Ve loL = 300 pA
Output Voltage GND 02 | v |Vog=Mi loL = 300 xA
0.3 0.5 VIN = ViHOr VL loL = 48 mA (Com)
0.3 0.5
lcc Maximum Quiescent Voe = Max
| Supply Current 0001 15 mA | VN2 Vhe ViIN < 0.2V
fi=fcp=0
Alec Quiescent Supply Current; 05 2.0 mA Ve = Max
TTL Inputs HIGH ’ i ViN = 3.4V (Note 3)
) lecb Dynamic Power Vec = Max Vin 2 Ve
- Supply Current (Note 4) Outputs Open ViN < 0.2V
0.35 | mA/MHz | OE = GND
One Bit Toggling
50% Duty Cycle
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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: Voo = 5.0V 5%, To = 0°Cto +70°C; Vo = Vg — 0.2V. (Continued)

Symbol Parameter T4FCTA Units Conditions
Min Typ Max
I Total Power 40 Voo = Max VIN 2 VHe
Supply Current (Note 6) : Outputs Open Vin £ 0.2V
fcp = 10MHz
OE = GND
6.0 | = 5MHz VIN = 34V
One Bit Toggling ViN = GND
50% Duty Cycle
mA (Note 5) VIN 2 Ve
1.0 Vee = Max ViN S 0.2V
Outputs Open
fcp = 10 MHz
OE =EN = GND ViN = 34V
16.8 f; = 2.5 MHz Viy = GND
Eight Bits Toggling
50% Duty Cycle

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

Note 2: This parameter guaranteed but not tested.
Note 3: Par 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 8: Ic = louiescenT + IINPuTS + IDYNAMI
lg = lcc + MocDuNr+lcoo('cP/2+F|N|)
lge = 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
lccp = Dynamic Current Caused by an Input Yransition Pair (HLH or LHL)
fep = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fi = Input Frequency
Ny = Number of Inputs at f;
All currents are in milliamps and all frequencies are in megahertz.

Note 8: Values for these conditions are examples of the log formula. These limits are guaranteed but not teated.
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& | AC Electrical Characteristics: ses section 2 for Wevétorins

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

. . T4FCTA , 1. re
. Test .
Symbol Parameter Conditions - Ta Vec = Com Units No,
. Min Max ‘
tuw | Propagation Delay Cy = 50pF o ' '
toHL Glock to Or (OF = Low) RL = 5000 100 7p ns | 28
. CL = 300 pF (Note 1) -
) Ry = 5000 20.0 ns 29
tsu Data to CP Setup Time 40 ns. 210
! -10
iy Data CP Hold Time G, = 50 pF 20 ns 21
tsu Ensble EN /7 1o CP RL = 5000 40 ns | 210
Setup Time :
1y Enable (ER) Hold Time - 20 ns 210
tPHL Propagation Delay Clear 10 Oy 140 ns 210
tReC Clear Recover (CLR _¢") Time 6.0 ns 2.9
tp Clock Pulgé Width 7.0 ns 2-9
tp Clear (CLA = Low) Pulse Width 6.0 ns 29
tpzH Output Enable Time C_ = 50 pF | T
tpzL OF /100, R, = 5000 120 od Wi
CL = 300 pF (Note 1) . P BDY
Ry = 5000 230 ns 21
toHz Output Disable Time G = 5pF (Note 1) 70 ns. 211
tpLz OE _» t0 0, Ry = 5000 ) “
CL = 50pF IR T
AL = 5000 8.0 | s |21
Note 1: This parameter is guaranteed but not tested.
Capacitance 1, = +25°C,t = 1.0MHz '
Symbol Parameter (Note) Conditions Typ Max Unit
CiN Input Capacitance Vin = 0V 8 10 pF
Cout Output Capacitance Vour = 0V 8 12 pF




