National Se

S4FCTS574

Octal D-Type Flip-Flop with TRI-STATE @® Outputs

General Description

The 'FCT574 is an octal flip-flop with a buffered common  ® Inputs and outputs on opposite sides of package
Clock (CP) and a buffered common Output Enable (OE). The allowing easy interface with microprocessors
information presented to the D inputs is stored in the
flip-flops on the LOW-to-HIGH Clock (CP) transition.

The device is functionally identical to the 'FCT374 except for

the pinouts.
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miconductor

Features

Useful as input or output port for microprocessors
Functionally identical to 'FCT374

TRI-STATE outputs for bus-oriented applications
Output sink capability of 32 mA, source capability of
12 mA

TTL input and output level compatible

CMOS power consumption

Standard Microcircuit Drawing (SMD) 5962-8951301

Ordering Code

Military Package Number Package Description
54FCT574DMQB J20A 20-Lead Ceramic Dual-In-Line
54FCT574FMQB W20A 20-Lead Cerpack
54FCT574LMQB E20A 20-Lead Ceramic Leadless Chip Carrier, Type C

Connection Diagrams

Pin Assignment for DIP and Flatpak

Pin Descriptions

B T Pin Description
OE—1 20 Voo Names
Dy—] 2 19 =0,
N 0 Do—D5 Data Inputs
=3 180,
0, =4 17}-o, CP Clock Pulse Input
;5 16|05 (Active Rising Edge)
0,~{6 15=0, OE TRI-STATE Output Enable
bs—17 14105 Input (Active LOW)
— 13 =
o % 0,-0, | TRI-STATE Outputs
0, —9 12}—0,
GND—{ 10 11f=cp
DS100966-1
Pin Assignment
for LCC
Dg D5 Dy D3 D,
EE
| E10
GND [21Dy
cP [ [ToE
o Vee
Og )
05 04 05 0; O
DS100966-2
TRI-STATE® is a registered trademark of National Semiconductor Corporation.
© 1999 National Semiconductor Corporation DS100966 www.national.com
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54FCT574

Functional Description Inputs Internal Qutputs Function
The 'FCT574 consists of eight edge-triggered flip-flops with OE CP D Q o
individual D-type inputs and TRI-STATE true outputs. The H HorL H NC z Hold
buffered clock and buffered Output Enable are common to all H N L L 7 Load
flip-flops. The eight flip-flops will store the state of their indi- 0a
vidual D inputs that meet the setup and hold times require- H N H z Load
ments on the LOW-to-HIGH Clock (CP) transition. With the L N L L L Data Available
Output Enable (OE) LOW, the contents of the eight flip-flops .
are available at the outputs. When OE is HIGH, the outputs L N H H Daa Ava||ak?|e
are in a high impedance state. Operation of the OE input L HorlL L NC NC No Change in Data
does not affect the state of the flip-flops. L HorL H NC NC No Change in Data
H = HIGH Voltage Level
. L = LOW Voltage Level
Function Table X = mmateral
- Z = High Impedance
Inputs Internal Qutputs Function N = LOW-to-HIGH Transition
ﬁ cP D Q fo) NC = No Change
H HorL L NC z Hold
Logic Diagram
Po Oy D, D3 D4 D5 Dg by
S " o S S P S S P S S
c D c D c D c D c D c D c D c D
Q Q Q Q Q Q Q Q
OE _ . _ . . .[ :
OD | | | | | | |
09 0 0, 03 04 05 3

DS100966-3

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) Current Applied to Output

. s ) . in LOW State (Max) twice the rated I, (MA)
If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/ DC Latchup Source Current ~500 mA

Distributors for availability and specifications.

Recommended Operating

Storage Temperature -65°C to +150°C e
Ambient Temperature under Bias -55°C to +125°C Conditions
Junction Temperature under Bias Free Air Ambient Temperature

Ceramic -55°C to +175°C Military -55°C to +125°C
Ve Pin Potential to Ground Pin -0.5V to +7.0V Supply Voltage
Input Voltage (Note 2) —0.5V to +7.0V Military +4.5V to +5.5V
Input Current (Note 2) -30 mA to +5.0 mA Note 1: Absolute maximum ratings are values beyond which the device may

be damaged or have its useful life impaired. Functional operation under these

Voltage Applied to Any Output in conditions is not implied.

the Disabled or Power-Off State -0.5V to 5.5V
in the HIGH State -0.5V t0 Ve

Note 2: Either voltage limit or current limit is sufficient to protect inputs.

DC Electrical Characteristics

Symbol Parameter FCT574 Units V cc Conditions
Min Max
Vg Input HIGH Voltage 2.0 \Y Recognized HIGH Signal
Vi Input LOW Voltage 0.8 \% Recognized LOW Signal
Veob Input Clamp Diode Voltage -1.2 V Min I = -18 mA
Vou Output HIGH S54FCT | 43 \% Min lon = =300 pA
Voltage S4FCT | 2.4 Y Min lon = —12 mA
Voo Output LOW Voltage 54FCT 0.2 \% an loL = 300 pA
54FCT 0.5 \% Min loL = 32mA
[ Input HIGH Current 5 HA Max Vin = 2.7V (Note 3)
5 Vin = Vee
I Input LOW Current -5 HA Max V\n = 0.5V (Note 3)
-5 Viy = 0.0V
lozn Output Leakage Current 10 HA 0-55V | Vour = 2.7V; OE = 2.0V
lozL Output Leakage Current -10 HA 0-5.5V | Vour = 0.5V; OE = 2.0V
los Output Short-Circuit Current -60 mA Max Vour = 0.0V
leco Power Supply Current 15 mA Max Vin=0.2VorV, =53V, f =
OMHz
Alcc | Power Supply Current 2.0 mA Max Vi = 3.4V
leer Additional 6.0 mA Max V|, = Vee — 2.1V or Vi =E\ID, fep
lec/Input = 10MHz, Outputs open, OE =
GND, one bit toggling at f, = 5SMHz,
50% duty cycle
55 mA Max V, =53V orVee = O.2V,_fCP =
10MHz, Outputs open, OE = GND,
one bit toggling at f, = 5MHz, 50%
duty cycle
lceo Dynamic lc¢ No Load 0.40 mA/ Max Outputs Open, OE = GND, One bit
MHz toggling, 50% duty cycle, V,\ =
5.3V orV, =0.2Vv

Note 3: Guaranteed, but not tested.

3 www.national.com

7.S5104vS



54FCT574

AC Electrical Characteristics

Note 4: Cqyr is measured at frequency f = 1 MHz, per MIL-STD-883B, Method 3012.

54FCT Fig.
TA = -55°C to +125°C No.
Symbol Parameter V cc = 4.5V to 5.5V Units
C, = 50 pF

Min Max
toLn Propagation Delay 2.0 11.0 ns Figure 4
tonL CPto O, 2.0 11.0
tezn Output Enable Time 15 14.0 ns Figure 6
tpz 15 14.0
tenz Output Disable Time 15 8.0 ns Figure 6
torz 15 8.0

AC Operating Requirements
54FCT
T, = -55°C to +125°C Fig.
Symbol Parameter V cc = 4.5V to 5.5V Units No.
C, =50 pF
Min Max
ts(H) Setup Time, HIGH 3.5 ns Figure 7
to(L) or LOW D, to CP 35
ta(H) Hold Time, HIGH 2.0 ns Figure 7
th(L) or LOW D,, to CP 2.0
t(H) Pulse Width, CP, 7.0 ns Figure 5
t,(L) HIGH or LOW 7.0
Capacitance
Symbol Parameter Typ Units Conditions
Ta = 25°C
Cin Input Capacitance 5.0 pF Vee = 0V
Cout (Note 4) Output Capacitance 9.0 pF Vee = 5.0V
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AC Loading
+7V OPEN I t, | AP V)
| | 90% \ 90%
NEGATIVE v v
o715 oz, 0.C. ALL OTHER PULSE M M
10% 10%
- " ov
5000 i f <
] t l—
AMP (V)
90% 90%
5000 POSITIVE
PULSE Vi W
-1 L 10% 7 10%
- - DS100966-4 I tw 1 ov
*Includes jig and probe capacitance DS100966-6
FIGURE 1. Standard AC Test Load FIGURE 2. Vy, = 1.5V
Input Pulse Requirements
Amplitude |Rep. Rate tw t, t
3.0v 1 MHz 500 ns 25ns 25ns

FIGURE 3. Test Input Signal Requirements

< _ t,
DATIﬁ )( )( Vm = 1.5V CLOCK OR -
CONTROL X Vm=1.5V
touL Yo INPUT
Vm toHL
DATA —
ouT Vm
Vm
DATA
— ouT
tLH toHL vm
DS100966-8

FIGURE 4. Propagation Delay Waveforms for
Inverting and Non-Inverting Functions

ten
DS100966-5
FIGURE 5. Propagation Delay,
Pulse Width Waveforms

le= 1.5V

c
OUTPUT ’ )( Vm = 1.5V 5( Y
CONTROL . no 45
J oz DATA . )
l IN s(L) i,
tzn {5 Vou / > \ =
DATA by th(H) Vm = 1.5V
out | vm < 0.3v — 7 ts(H) \
toiz CLOCK OR
— CONTROL Vm=1.5V
DATA Vm i ; 0.3V INPUT )( i
out o 7 v
JJ t oL o (rec
DS100966-7 MR, CLR

FIGURE 6. TRI-STATE Output HIGH oRE X Vm=1.5V
and LOW Enable and Disable Times DS100966-9

FIGURE 7. Setup Time, Hold Time
and Recovery Time Waveforms
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54FCT574

Physical Dimensions inches (millimeters) unless otherwise noted

0.200+0.005
{5.080 %0 127)
TYP
¥ ~
N
| 0350+0.008 _ 0.015 28N
(8.89020.203) 0.381) AN
! MIN TYP
0.022-0.028
(0.559—0.711)
0.077-0.083 TP
{1.959—2.362)
Y
P 0.045-0.05 & |
S~~~ (1143-1.397) A
ADETAILA e 0.067-0.083 _ ‘ '« A o0s5-0.055

a sz;Pz.ws) —(1.143-1.397)

Top View Side View TYP
450 % 0.040+0.010
(1.016 +:0.254)
3 PLCS
Bottom View
0.015
0.003
r 076) (0.381)
MIN TYP MAX TYP
0.022
10.559) 559)—» < 0006
MAX TYP +7 (0.152)
MIN TYP
Detail A
£20A (REV D
20-Terminal Ceramic Chip Carrier (L)
NS Package Number E20A
0.985
0.025 [ {25.019)
{0.635) MAX
RAD 18| [17 15
0.220-0.310 N
(5.588 —7.874)
0.005-0.020 /
(0.127-0.508)
RAD TYP
| < 0.0370.005
(0.940:£0.127)
0.005 0.055+0.005
—— P T -—
0.180 < 0.290-0320 (0.127) (1.397£0.127) > 0.020 0.060
MMTXZ) {7.366—8.128) GLASS SEALANT MIN (0.508—1.524)
A
0.200
l [f \ (5.080)
S ¥ MAX
A Y
Sx i A
95°45° 86° 94° fw
3.810) (0.125-0.200
2.008-0.012 Mm (3.175—5.080)
(0.203—0.305) : :

0.310-0.410 0.060 0.018+0.003
T8 _041) > (1528 > {0.45720.076)
MAX
BOTH ENDS D100£0.010

(2.540£0.254)
J20A (REV M)

20-Lead Ceramic Dual-In-Line Package (D)
NS Package Number J20A
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Physical Dimensions

B.ow
I" 0.030

TYP

0.090
0.060

-

LIFE SUPPORT POLICY

|«—— 0.540 MAX —>|

inches (millimeters) unless otherwise noted (Continued)

0.050 % 0.005 | =~ —={ == 0.005 MIN TYP
TYP H
0.370
0.250
0.285 MAX ) 0.270
GLASS 0.260
T
d
/ 0.370
DETAIL A 0.250

PIN #1
IDENT
|
0.019
TYP 0.045 MAX
0.015 TYP

20-Lead Ceramic Flatpak (F)

NS Package Number W20A

0.012
0.008

DETAIL A

W20A (REV E)

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and
whose failure to perform when properly used in
accordance with instructions for use provided in the

safety

labeling, can be reasonably expected to result in a

significant injury to the user.

or effectiveness.

2. A critical component is any component of a life
support device or system whose failure to perform
can be reasonably expected to cause the failure of
the life support device or system, or to affect its

National Semiconductor
Corporation

Americas

Tel: 1-800-272-9959
Fax: 1-800-737-7018
Email: support@nsc.com

o)

www.national.com

National Semiconductor
Europe

Fax: +49 (0) 1 80-530 85 86

Email: europe.support@nsc.com

Deutsch Tel: +49 (0) 1 80-530 85 85
English Tel: +49 (0) 1 80-532 78 32
Francais Tel: +49 (0) 1 80-532 93 58
Italiano  Tel: +49 (0) 1 80-534 16 80

National Semiconductor
Asia Pacific Customer
Response Group

Tel: 65-2544466

Fax: 65-2504466

Email: sea.support@nsc.com

National Semiconductor
Japan Ltd.

Tel: 81-3-5639-7560
Fax: 81-3-5639-7507

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.
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