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18-Bit D FIIp-FIop W|th TRI-STATE® Outputs -

General Descrlptlon

The *ACTQ18823 contains eighteen non-inverting D flip-
flops with TRI-STATE outputs and is intended for bus orient-
od applications. The device s byte controlled. A buffered
clock (CP), Clear (CLR), Clock Enable (EN) and Output En-
able (OE) are common to each byte and can be shorted
together for full 18-bit operation.
The 'ACTQ18823 utilizes NSC Quiet Series technology to
guarantee quiet output switching and improved dynamic
threshold performance. FACT Quiet Series™ features
GTO™ output control and undershoot corrector for supeiior
performance. A

Features

® Utilizes NSC FACT Quist sgnes teghnalogy

@ Broadside pinout allows for easy board layout

® Guaranteed simultaneous switching noise level and
dynamic threshold performance

| Guaranteed pin-to-pin output skew

® Separate control logic for each byte | !

- Exkadatamdhiorwideraddress/datapamsorbusae
carrying parity

m Outputs source/sink 24 mA

w Additional specs for Multiple Output Swltchlng A

a Oumutbadlng specs for both 50 pF and 250 pF Ioads

Ordering Code: ses sections
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Functional Description Pin Description

The 'ACTQ18823 consists of eighteen D-type edge-trig-
gered flip-flops. Thesle have TRI-STATE outputs for bus Pin Names Description

systems orga@e@wﬁﬂm-ﬁ@ &M%%R&'D | ok, Output Enable Input (Active Low)
sides. The device i jon= I CLRq Clear (Active Low)

€288l

ing identically, but independent of the other. The control EN, Clock Enable (Active Low)
pins can be shorted together to obtain full 16-bit operation.

The following description applies to each byte. The buffered ICP'; ICIOGK Pulse Input

clock (CPy) and buffered Output Enable (OE,) are common 0-l17 nputs

to all fiip-flops within that byte. The flip-flops will store the Oo-07 Outputs

state of their individual D inputs that meet set-up and hold
time requirements on the LOW-to-HIGH CP,, transition. With
OE,, LOW, the contents of the flip-flops are available at the
.| outputs. When OE, is HIGH, the outputs go to the imped-
ance state. Operation of the OE,, input does not affect the
state of the flip-flops. In addition to the Clock and Output
Enable pins, there are Clear (CLR,,) and Clock Enable (EN,)
pins. These devices 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-to-HIGH clock transition. When the

EN,, is HIGH, the outputs do not change state, regardless of

the data or clock input transitions.

Function Table (Note 1)

Inputs Internal Output Function
OE CLR EN CcP In Q On

H X L e L L 4 High Z
H X L e H H 4 HighZ
H L X X X L Z Clear
L L X X X L L Clear
H H H X X NC r4 Hold
L H H X X NC NC Hold
H H L e L L z Load
H H L 7 H H 4 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

4 = High Impedance

/7~ = LOW-to-HIGH Transition

NC = NoChange

Note 1: The table represents the logic for one byte. The two bytes are independent of each other and function identically.
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Absolute Maximum Ratings (ote 1) Recommended Operating

If Military/Aerospace specified devices are required, Conditions
please contact the National Semiconductor Sales

Ofte/Dltritors 167 $ASTHIBIEILTAR [ [) T 570" Voo 45VI055V
upply Voltag g 5

Input Voltage oVtoV
DC Input Diode Current (k) P ge (V) cc

£28810

V)= —05V —20mA Output Voltage (Vo) OVioVee
V| = Vg +0.5V +20mA Operating Temperature (Ta) .
DC Output Diode Current (Iox) .7_4ACTQ —40°Cto +85°C

Vo = —0.5V —20mA Minimum Input Edge Rate dV/dt
Vo = Vog +0.5V +20mA 'ACTQ Devices 125 mV/ns
_ Vi from 0.8V to 2.0V
DC Output Voltage (Vo) 0.5V to Vg +0.5V Vg @ 4.5V, 5.5V
DC Output Source/Sink Current (Io) +50 mA
DC Vg or Ground Current
Per Qutput Pin +50 mA
Junction Temperature
PDIP/SOIC +140°C
Storage Temperature —65°Cto +150°C
ESD Last Passing Voltage (Min) 4000V

Note 1: Absolute maximum ratings are those values beyond which damage
to the device may occwr. The databook specifications should be met, without
exception, to ensure that the system design Is rellable over its power supply,
temperature, and output/input loading variables. National does not recom-
mend operation of FACT™ circuits outside databook specifications.

Note 2: For qualification infomation please refer to the NSC SSOP Qualifica-

- tion Handbook.
|
DC Electrical Characteristics for ACTQ Family Devices
74ACTQ 74ACTQ
Vee Ta=
P: te = Units
Symbol arameter W Ta= +25°C —40°C 1o +85°C Conditions
Typ Guaranteed Limits
ViH Minimum High 45 15 2.0 20 v Vout = 0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVeg —0.1V
ViL Maximum Low 4.5 1.5 0.8 0.8 v Vout = 0.1V
Input Voltage 5.5 1.5 0.8 0.8 orVeg —0.1V
VoH Minimum High 45 | 4.49 4.4 44 v lout = —50 uA
Output Voltage 5.5 5.49 54 54
*VIN=ViLOorViH
4.5 3.86 3.76 v | —24 mA
5.5 4,86 4.76 OH —24 mA
VoL Maximum Low 45 | 0.001 0.1 0.1 v louT = 50 pA
Output Voltage 5.5 0.001 0.1 0.1
*ViN = ViLorViy
4.5 0.36 0.44 v | 24 mA
5.5 0.36 0.44 oL 24 mA
loz Maximum TRI-STATE Vi = Vi, Vin
Leakage Current 55 £05 +50 HA Vo = Vec, GND
IIN Maximum Input Leakage Current 5.5 +0.1 +1.0 pA V| = Ve, GND
lcer Maximum lcc/Input 5.5 0.6 1.5 mA | V| =Vgo—21V
loc Maximum Quiescent ViIN = Voo
Supply Current 5.5 80 80.0 A or GND
loLp FTMinimum Dynamic 75 mA VoLp = 1.65V Max
—— | OutputCurrent 55
loHD utput Curren ~75 mA | Voup = 3.85V Min
“All outputs loaded; thresholds associated with output under test.
‘+Maximum test duration 2.0 ms, one output loaded at a time.
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& | DC Electrical Characteristics for ACTQ Family Devices (continued) !
-
(<] 74ACTQ 74ACTQ
n S n L TA =
synhwol | 74 Akarkhgi8823SBYOR"[] [l - +25°¢ —arehs +esc | Units | Conditions
Typ Guaranteed Limits
VoLp Quiet Output Figures 2-12, 13
Maximum Dynamic Vo 5.0 056 08 v (Notes 2, 3)
VoLv Quiet Output _ _ Figures 2-12, 13
Minimum Dynamic Vo 5.0 0.5 0.8 v (Notes 2, 3)
VoHP Maximum ’ Figures 2-12, 13
Overshoot 5:0 Vo + 1.0 Vo + 1.5 v (Notes 1, 3)
Vohv Minimum _ _ Figures 2-12, 13
Vg Droop 50 | VoH—10 | VoH—18 v (Notes 1, 3)
Minimum High
ViHD Dynamic Input 5.0 1.7 20 v (Notes 1, 4)
Voltage Level
Maximum Low
ViLo Dynamic Input 5.0 1.2 0.8 Vv (Notes 1, 4)
Voltage Level
Note 1: Worst case package.
Note 22 Maximum number of outputs that can switch simultaneously is n. (n — 1) outputs are switched LOW and one output held LOW.
Note 3: Maximum number of outputs that can switch simultansously is n. (n — 1) outputs are switched HIGH and one output held HIGH.
Note 4: Maximum number of data inputs (n) switching. (n — 1) input switching OV to 3V (ACTQ). Input under test switching 3V to threshold (V| p).
AC Electrical Characteristics: see Section 2 for Waveforms
74ACTQ 74ACTQ
_ Ta = .
Symbol Parameter Vee! Ta= +25C —40°C to +85°C units | P&
W C, = S0pF CL = 50 pF No.
Min Typ Max Min Max
fmax Maximum Clock
Frequency 5.0 100 90 MHz 2-1
tPHL Propagation Delay -1+ 20 8.0 2.0 9.5
toL CPq 100, 50 20 9.0 20 9.5 ns | 23,4
tPHL %’?gg"’" Delay 50 20 9.0 2.0 9.5 ns | 23,4
tpzL Output Enable Time 2.0 9.0 20 10.0
tozH 5.0 2.0 2.0 2.0 10.0 ns 256
tprz Output Disable Time 15 7.0 15 7.5
torz 5.0 15 8.0 15 85 ns | 256
*Voltage Renge 5.0 is 5.0V +0.5V.
AC Operating Requirements: ses Section 2 for Waveforms :
74ACTQ 74ACTQ
. _ Ta=
Symbol Parameter vﬁ 1;:‘ ; ';:5:: ~40°Cto +85°C Units :':
. L 'P CL = 50 pF -
Typ Quaranteed Minimum
ts Setup Time, HIGH or LOW, : g
Input t Clock 5.0 3.0 3.0 ns a7
th Hold Time, HIGH or LOW, . .
Input to Clock 5.0 15 1.5 ns 27
ts Setup Time, HIGH or LOW, g
Enable to Clock 5.0 3.0 3.0 ns 27
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74ACTQ 74ACTQ
n n o Ta = "
symbot | 1 el G TQ1842366CQR"(Tald £5 o —arcto+esc | unts | T
184 CL=50p CL = 50 pF .
Typ Guaranteed Minimum
t Hold Time, HIGH or LOW,
Enable to Clock 5.0 1.5 1.5 ns 2-7
tw CP Pulse Width, g
HIGH or LOW 5.0 4.0 4.0 ns 2-4
tw CLR Pulse Width,
HIGH or LOW 5.0 4.0 4.0 ns 24
trec Recovery Time,
TR to CP 5.0 6.0 6.0 ns 24,7
*Voltage Range 5.0 is 5.0V +0.5V.
Extended AC Electrical Characteristics: sece Section 2 for Waveforms
74ACTQ 74ACTQ
Ta = —40°C to +85°C
‘écc:sg‘";‘ Tp = —40°C 1o +85°C Fig
Symbol Parameter “'; 0utpu‘:s CL = 250 pF Units No.
Switching (Note 3)
{Note 2)
Min Typ Max Min Max
tpLH Propagation Delay 5.2 6.5 7.6 7.0 9.8 ns 23 4
tPHL CPy to Oy 5.3 6.5 7.8 6.8 10.0 !
tPHL Propagation Delay g
TR to On 4.8 53 6.2 5.2 7.5 ns 2-3, 4
tpzH Output Enable Time 4.2 48 6.5 g
ozl 4.4 53 6.0 (Note 4) ns 2-5,6
tPHZ Output Disable Time 35 4.2 48
Ny 46 5.2 6.0 (Note 5) ns 25,6
tosHL Pin to Pin Skew ns
(Note 1) CPp10 Oy
tosLH Pin to Pin Skew ns
(Note 1) CPpto Oy
tosHL Pin to Pin Skew ns
(Note 1) CLR to Output
tosT Pin to Pin Skew ns
(Note 1) CP to Output

Note 1: Skew is defined as the absoluts value of the difference between the actual propagation delays for any two separate outputs of the same device. The
specification applies to any outputs switching HIGH to LOW {togn1), LOW to HIGH (tos_n). or any combination switching LOW to HIGH and/or HIGH to LOW

(tosT)-

Note 2: This specification is guaranteed but not tested. The kmits apply to propagation delays for all paths described switching in phase (il.e., all LOW-to-HIGH,
HIGH-to-LOW, etc.).
Note 3: This specification 1s guaranteed but not tested. The limits represent propagation delays with 250 pF load capacitors in place of the 50 pF load capacitors in
the standard AC load. This specification pertains to single output switching only.

Note 4: TRI-STATE delays are load dominated and have been excluded from the datasheet.

Note 5: The Output Disable Time 1s dominated by the RC network (5000, 250 pF) on the output and has been excluded from the datasheet.

Capacitance
Symbol Parameter Typ Units Conditions
Cin Input Pin Capacitance 4.5 pF Vee = 5.0V
Cpp Power Dissipation Veg = 5.0V
. 95 pF
Capacitance
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