Q16240

MNational

Semiconductor
54ACTQ/74ACTQ16240

16-Bit Inverting Buffer/Line Driver

with TRI-STATE® Outputs

General Description

The 'ACTQ16240 contains sixteen inverting buffers with
TRI-STATE outputs designed to be employed as a memory
and address driver, clock driver, or bus-oriented transmitter/
receiver. The device is nibble controlled. Each nibble has
separate TRI-STATE control inputs which can be shorted
together for full 16-bit operation.

The 'ACTQ16240 utilizes NSC Quiet Series technology to
guarantee quiet output switching and improve dynamic
threshold performance. FACT Quiet Series™ features
GTO™ output control for superior performance.

Features

® Utilizes NSC FACT Quiet Series technology

B Guaranteed simultaneous switching noise level and
dynamic threshold performance

8 Guaranteed pin-to-pin output skew

m Separate control logic for each byte

B 18-bit version of the ’ACTQ240

® Outputs source/sink 24 mA

B Additional specs for multiple output switching

® Output loading specs for both 50 pF and 250 pF loads

Ordering Code: seo Sections
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Pin Description

Pin
Names Description
OE, Output Enable Inputs (Active Low)
lo—t45 Inputs
Gp-Os45 Outputs

Connection Diagram

Pin Assignment for
SSOP and CERPAK
_ . —
og,—{1 48]—0f,
0—2 471
0,—3 461,
GND =] 4 45— GND
0,15 S
0;=16 43—
Vee 7 42— vee
0,—8 31 2R
05 =9 40f=1s
GND =110 39 = GND
O =11 3815
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05 —{13 361q
Og—{14 3501
GND 15 34—GND
G016 331
0, =17 321,
Ve =118 3=V
0, =19 301,
03— 20 29 =15
GND — 21 28 |—GND
0y, —22 27 =1,
05— 23 261
Of, — 24 25 [ OF;
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Functional Description

The *ACTQ16240 contains sixteen inverting buffers with puts are controlled by an Output Enable (OE.) input for
TRI-STATE standard outputs. The device is nibble (4 bits) each nibble. When OE,, is LOW, the outputs are in 2-state
controlled with each nibble functioning identically, but inde- mode. When OE,, is HIGH, the outputs are in the high im-
pendent of the other. The control pins may be shorted to- pedance mode, but this does not interfere with entering new
gether to obtain full 16-bit operation. The TRI-STATE out- data into the inputs. ,
Logic Diagram
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Truth Tables
Inputs Outputs Inputs Qutputs
OE; lg-13 00-03 OE; Ig=17 04-07
L L H L L H
L H L L H L
H X 4 H X y4
Inputs Outputs Inputs Outputs
OF; Ig=ly1 0g-01y OE,4 liz=l15 012-015
L L H L L H
L H L L H L
H X 2z H X A
H = High Voltage Level
L = Low Voltage Level
X = Immaterial
Z = High Impedance
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Q16240

Absolute Maximum Ratings (ote 1)

Recommended Operating

If Military/Aerospace specified devices are required, Conditions
please contact the National Semiconductor Sales Su
o e pply Voltage (Vo)
Office/Distributors for availability and specifications. 'ACTQ 45V1055V
igplp!y Vo||3tagde (ch) - —0.5Vio +7.0V Input Voltage (V;) OV1to Voo
nput Diode Current (I;k oVioV
Vi= 05V ~20 mA g”"’“:w':"ge (VO)t - ©Yee
V| = Ve + 0.5V +20 mA perating Temperature (T
Outout Diode & | 74ACTQ ~40°C o +85°C
DC Output Diode Current (Iok) 54ACTQ —_55°C to +125°C
Vo = —0.5V —20 mA .
Vo = Vg + 0.5V +20 mA Minimum Input Edge Rate (dV/dt)
DC Output Voitage (Vo) —05VtoVgg + 0.5V 'ACTQ Devices 125 mV/ns
DC Qutput Source/Sink Current (Io) +50 mA Vin from 0.8V to 2.0V
DC Vg or Ground Current Veo @ 4.5V, 5.5V
per Output Pin +50 mA
Junction Temperature
CDIP +175°C
PDIP/SOIC +140°C
Storage Temperature —65°Cto + 150°C
Note 1: Absolute maximum ratings are those values beyond which damage
to the device may occur. The databook specifications should be met, without
exception 1o 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™ circuits outside databook specifications.
DC Electrical Characteristics for ’ACTQ Family Devices
74ACTQ 54ACTQ 74ACTQ
Vee Ta = Ta=
Symbol Parameter = +25 Units Conditions
4 v | TAT*5C | _s5cio +125°¢ | —a0°Cto +85°C
Typ Guaranteed Limits
ViH Minimum High 4.5 1.5 2.0 20 2.0 v Voyt = 0.1V
Input Voitage 55 1.5 2.0 20 20 orVgg — 0.1V
Vi Maximum Low 45 1.5 0.8 0.8 0.8 v Vout = 0.1V
Input Voltage 5.5 1.5 0.8 0.8 0.8 orVgc — 0.1V
VoH Minimum High 4.5 4.49 4.4 4.4 4.4 v lout = —50 nA
Output Voltage 55 | 5.49 54 5.4 5.4
VIN® = ViLorViy
4.5 3.86 3.70 3.76 v | —24mA
55 486 4.70 476 OH —~24mA
VoL Maximum Low 4.5 | 0.001 0.1 0.1 0.1 v lout = 50 pA
Output Voltage 5.5 | 0.001 0.1 0.1 0.1
VIN' = VjLorViy
4.5 0.36 0.50 0.44 v | 24 mA
55 0.36 0.50 0.44 oL 24 mA
loz Maximum TRI-STATE Vi=ViL Vi
+ + +
Leakage Current 53 05 =100 50 pA Vo = Voo, GND
N Maximum Input Vi = Vg, GND
+ +
Leakage Current 55 =01 +10 £10 KA
lcer Maximum Igc/Input 55 0.6 1.6 1.5 mA | V| = Vgo — 2.1V
Icc Max Quiescent Vin = Vgc
Supply Current 55 80 160.0 800 KA or GND (Note 5)
loLp ‘tMinimum Dynamic 55 50 75 mA | VoLp = 1.65V Max
IoHD Output Current 50 -75 mA | Voup = 3.85V Min

* All outputs loaded; thresholds associated with output under test.
T Maximum test duration 2.0 ms; one output loaded at a time.
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DC Electrical Characteristics for ’ACTQ Family Devices (continued)

0¥2910

74ACTQ 54ACTQ 74ACTQ
Vee Ta= Ta= U
= nits | Conditions
Symbol Parameter v) Ta=425C | _ggcto +125°C| —40°Cto +885°C
Typ Guaranteed Limits

Voip | Quiet Output v Figures 2-12, 13

Maximum Dynamic Vo 50 05 08 (Notes 2, 3)
Vorv Quiet Output _ _ v Figures 2-12, 13

Minimum Dynamic Vo 50 08 10 (Notes 2, 3)
Vonp | Maximum Figures 2-12, 13

X K + 1. \

Overshoot 50 |Von + 10| Vor + 1.5 (Notes 1, 3)
Vorv | Minimum _ _ v Figures 2-12, 13

Ve Droop 50 | Vor = 1.0| Vor — 1.8 (Notes 1, 3)
ViuD Minimum High (Notes 1, 4)

Dynamic Input 5.0 1.7 20 A

Voltage Level
ViLo Maximum Low (Notes 1, 4)

Dynamic Input 5.0 1.2 0.8 \

Voltage Level

Note 1: Worst case package.

Note 2: Maximum number of outputs that can switch simultaneously is n. (n — 1) outputs are switched LOW and one output heid LOW.

Note 3: Maximum number of outputs that can switch simuitaneously is n. (n — 1) outputs are switched HIGH and one output heid 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) ).
Note 5: icc for 54ACTQ @ 25°C is identical to 74ACTQ @ 25°C.

AC Electrical Characteristics: see Section 2 for Wavstorms

74ACTQ 54ACTQ 74ACTQ
Ta = Ta=
* = + .
Symbol Parameter V((\;’(; 1;:‘ - 502 5°FC —55°Cto +125°C —40°Cto +85°C Units :‘:
L P CL = 50pF CL = 50 pF )
Min Typ Max Min Max Min Max
teLH, Propagation Delay 5.0 27 48 73 3.0 9.0 2.7 7.8 ns 2.3.4
tPHL Data to Output ) 30 541 7.3 3.0 9.0 3.0 7.8 !
tpzh, Output Enable Time 25 45 74 28 9.5 2.5 7.9 g
tozL 50 | 27 47 75 3.1 102 2.7 8.0 ns | 256
tPHzZ, Output Disable Time 23 50 79 2.3 9.3 23 8.2 g
toLz 50 150 46 74 20 8.7 20 7.9 ns | 258
*Voltage Range 5.0 is 5.0V +0.5V.
Extended AC Electrical Characteristics
74ACTQ 54ACTQ 74ACTQ 54ACTQ
Ta = —40°C to +85°C Ta = Mil
Vee = Com Vec=Mil | Ta= —40°Cto +85°C | T, = Mil
CL = 50pF C_ = 50 pF Veec = Com Vec = Mil Fig.
Symbol Parameter L L Units
4 16 Outputs 16 Outputs C = 250 pF CL = 250 pF No.
Switching Switching (Note 3) (Note 3)
(Note 2) (Note 2)
Min Typ Max | Min  Max Min Max Min  Max
teLH, Propagation Delay 4.0 11.2 4.0 11.9 5.6 13.8 5.6 14.86 ns |2-3.4
tPHL Data to Output 40 100 | 40 106 56 13.6 56 145 '
tpzH, Output Enable Time| 3.5 10.1 35 108
tozL 34 10.0 34 10.7 {Note 4) {Note 4) ns |2~5,6
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Extended AC Electrical Characteristics (continued)

74ACTQ 54ACTQ 74ACTQ 54ACTQ
Ta = —40°Cto +85°C Ta = Mil
Vec = Com Vee=Mil | Tp= —40°Cto +85°C| T4 = Mil
CpL = 50 pF CL = 50pF Vee = Com Vee = Mil Units Fig.
Symbol Parameter 16 Outputs 16 Outputs Cy = 250 pF CL = 250 pF No.
Switching Switching {(Note 3) {Note 3)
(Note 2) (Note 2)
Min Typ Max | Min Max Min Max Min  Max
tpHZ Output Disable Time 3.6 8.9 36 9.3 N
te 5 2-5,6
toLz a1 g1 | a1 87 (Note 5) (Note5) | ns
tosHL Pin to Pin Skew 12 ns
(Note 1) [ HL Data to Output
togy |PintoPin Skew 25 ns
(Note 1) [ LH Data to Output
tosT Pin to Pin Skew 43 ns
(Note 1) | LH/HL Data to Output ’

Note 1: Skew is defined as the absolute 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 (togH ). LOW to HIGH (tost 1), or any combination switching LOW to HIGH and/or HIGH to LOW

(tosT)-

Note 2: This specification is guaranteed but not tested. The limits apply 10 propagation delays for all paths described switching in phase (i.e., all low-to-high, high-
to-low, etc.).
Note 3: This specification is 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 onty.

Note 4: TRI-STATE delays are load dominated and have been excluded from the datasheet.
Note 5: The Output Disable Time is dominated by the RC network (500€1, 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 Voo = 5.0V
Cpp Power Dissipation 54ACTQ 95 pF Vee = 5.0V
Capacitance 74ACTQ 30 pF Ve = 5.0V
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