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74ACQ240 « 74ACTQ240
Quiet Series Octal Buffer/Line Driver with 3-STATE
Outputs

General Description Features

The ACQ/ACTQ240 is an inverting octal buffer and line ® loc and Iz reduced by 50%

driver designed to be employed as a memory address driver, ® Guaranteed simultaneous switching noise level and
clock driver and bus oriented transmitter or receiver which dynamic threshold performance

provides improved PC board densi1y. The ACQ/ACTQ uti- w Guaranteed pin-to-pin skew AC per‘formance

lizes FSC Quiet Series technology 1o guarantee quiet oulp! @ |mproved latch-up immunity

switching and improve dynamic threshold performance. g
FACT Quiet Series™ features GTO™ output conirol and un-
dershoot corrector in addifion to a split ground bus for supe-
rior performance.

Inverting 3-STATE outputs drive bus lines or buffer
memory address registers

Oulputs source/sink 24 mA

Faster prop delays than the standard ACT240

4 k¥ minimum ESD immunity

Ordering Code:

Order Number Package Number Package Description
T4AC Q24050 M208 20-Lead Small Outline Integrated Gicuit (S}
74ACQ2405J M20D 20-Lead (0.300" Wide) Molded Small Oulline Package, EIAJ
T4ACQ240PC V20A 20-Lead Molded Leaded Chip Carrier
T4ACTQ2405C M20B 20-Lead Small Outline Integrated Cicuit {S)
TA4ACTQ2408J M20D 20-Lead (0.300" Wide) Molded Small Outline Package, EIAJ
T4ACTQ240Q5C MQA20 20-Lead Quarter Size Outline Package (QS)
T4ACTQ240PC V20A 20-Lead Molded Leaded Chip Carrier
Device also avallable in Taps and Resl Specily by appending suffix letter "X" to the ordenng code
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FACT™, FACT Quiet Senies™, and GTO™ are trademarks of Fairchild Semiconductor Corporation
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Logic Symbol

IEEE/IEC
OF; —af (N
o — [ 7 pP—0p
I, — f— 0,
15— P 0,
I3 — =
OE, —B=f £
m| r
1y — [> vP—0y
I — fa G,
lg — L
l; — P 0
DE010234-1
Truth Tables
Inputs Outputs
OF, 1, (PIns 12, 14, 16,18)
L L H
L H L
X z
Inputs Qutputs
OE, I, (PIns 3, 5,7, 9)
L L H
L H L
H X z

H = HIGH Voltage Level
L = LOW Voltage Levsl
X = Immateral

Z = High Impedance
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Absolute Maximum Ratings (Note 1)

Supply Voltage (Vo)
DG Input Diode Current {l,)
vV, =-05Y
V) = Ve + 05V
DC Input Voltage (V)
DG Output Diode Current {lo«)
Vo = -0.5V
Vo = Ve + 0.5V
DG Oulput Voltage (V)
DG Output Source
or Sink Current {lg)
DC Ve or Ground Current
per Qutput Pin (| o or lenp)
Storage Temperalure {Tgrg)
DC Latch-Up Source or
Sink Current
Junction Temperature (T}
PDIP

-0.5V 10 +7.0V

-20 mA

+20 mA

—0.5V 1o Voo + 0.5V
-20 mA

+20 mA

-0.5V 1o V¢ + 0.5V
+50 mA

+50 mA
-65°C 1o +150°C

+300 mA

140°C

Recommended Operating

Conditions

Supply Voltage (Vc)
ACQ
ACTQ
Input Voltage (V)
Output Voliage (Vo)
Operating Temperature (T,)

Minimum Input Edge Rate aV/at

ACQ Devices

¥ from 30% to 70% of Ve

Voo @ 3.0V, 4.5V, 55V

Minimum Input Edge Rate aV/at

ACTQ Devices
V from 0.8V fo 2.0V
Voo @ 4.5V, 5.5V

Note 1: Absolute maximum ratings are those values beyond which damage
1o the device may occur The databook specrfications should be met without
excephion 1o ensure that the system design 15 reliable over s power supply
temperature and outputinput loading varnables Farchild does not recom-
mend operation of FAGT™ circuits outside databook specifications

DC Electrical Characteristics for ACQ

2.0V 10 6.0V
4.5V 10 5.5V
0V 1o Voo

0V 1o Voo
-40°C to +85°C

125 mV/ns

125 mV/ns

Symbol Parametet Vee Ty = +25°C Ta= -40°Cto Units Conditions
(v) +85°C
Typ Guaranteed Limits
Yy Minimum High Level 30 15 21 21 Vour = 01V
Input Voltage 45 225 315 3156 v or Vep — 21V
55 275 385 385
Vi Maximum Low Level 30 15 08 08 Vour = 01V
Input Yoltage 45 2256 135 135 Y or Voo — 01V
556 275 165 165
Vou Minimum High Level 30 289 28 29 loutr = —50 pA
Qutput Yoltage 45 448 44 44 A
556 548 54 54
Vi = Vi orViy
30 266 245 loy = —12 mA
45 386 376 v lon = —24 MA
55 486 478 lon = —24 mA (Note 2)
VoL Maximum Low Level 30 0 002 01 01 lour = 52 A
Output Yoltage 45 0001 01 01 v
55 0001 01 01
Vin = ViLor Viy
30 036 044 loL = 12 mA
45 036 044 v loL = 24 mA
55 038 044 loL = 24 mA (Note 2)
lin Maximum Input 55 +01 +10 WA V| = Vpe, GND
(Note 4) | Leakage Current
) Minimum Dynamic 55 75 mA, VYoLp = 165V Max
loHo Qutput Current (Note 3) 55 -75 mA Youp = 3 85V Min
lce Maximum Quiescent 55 40 400 HA Vin = Voo
{Note 4) | Supply Current or GND
loz Maximum 3-8TATE VI (OE) = VL Wiy
Leakage Gurrent 55 +025 +25 HA V) = Vo, GND
Vg = Ve, GND
VoL Quiet Output 50 11 15 v Figures 1, 2
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DC Electrical Characteristics for ACQ (Continued)

Symbol Parameter Vee Ta= +25'C Ta = -40°C to Units Conditions
v) +85°C
Typ Guaranteed Limits

Maximum Dynamic Vo (Notes &5, B)

YoLy Quiet Qutput 50 -0 -12 v Figures 1, 2
Minimum Dynamic Vo, {Notes 5, B)

Vo Minimum High Level 50 31 35 Vv {Notes 5, 7)
Dynamic Input Voltage

Vi Maximum Low Level 50 18 15 v (Notes &, 7)
Dynamic Input Voltage

Note 2: All outputs loadsd thresholds on input associated with output under test

Note 3: Maximum test duration 2 0 ms one output loaded at a tme

Note 4: |y and Igc @ 3 OV are guaranteed 1o be less than or equal 1o the respective Imit @ 5 5V Vg
Note 5: Plastic DIP package
Note 6: Max number of outputs defined as (n} Data inputs are driven OV to 5V One oulput @ GND

Note 7: Max number of data inputs {n) switching (n —1) inputs switching OV to 5V (ACQ) Input-under-test switching SV to threshold (V) ) OV 1o threshold (Vigp)

f=1MHz

DC Electrical Characteristics for ACTQ

Symbol Parameter ‘(’;'; T, = +25°C T, = -40°C to +85'C | Units Conditions
Typ Guaranteed Limits
Viy Minimum High Level 45 15 20 20 Vs Your =01V
Input Voltage 55 15 20 20 or Vee — 01V
ViL Maximum Low Level 45 15 08 08 V2 Vour =01V
Input Yoltage 55 15 08 a8 or Voo — 01V
Van Minimum High Level 45 4 48 44 44 v lour = —50 A
Qutput Voltage 55 549 54 54
Viy = ViporViy
45 388 378 v lon = —24 mA
55 486 478 lon = —24 mA (Note 8)
VoL Maximum Low Level 45 0001 01 01 ' lour = 52 A
Qutput Voltage 55 0001 01 01
Vin = ViLorViy
45 Q38 044 v loL = 24 mA
56 036 044 loL = 24 mA (Note 8)
N Maximum Input 55 to1 10 V) = Yoo, GND
Leakage Current
laz Maximum 3-3TATE 55 +025 +25 Y= V) Vi
Leakage Current Vo = Voo, GND
lceT Maximum 56 06 156 mA V= Vg -2 1V
lee/Input
loLo Minimum Dynamic 556 75 mA Yoo = 1 B5V Max
loHD QCutput Current (Note 8) 56 -75 mA Youp = 3 85V Min
lee Maximum Quiescent 556 40 400 pA Vin = Vee
Supply Current or GND
VoLp Quiet Gutput Maximum 50 11 15 v Figures 1, 2
Dynamic Vg {Notes 10, 11}
Vouy Quiet Qutput Minimum 50 -08 -12 v Figures 1, 2
Dynamic Vg, {Notes 10, 11)
ViHo Minmum High Level 50 19 22 Vs {Notes 10, 12)
Dynamic Input Voltage
www fairchildsermi com 4




DC Electrical Characteristics for ACTQ (Continued)

¥
Symbol Parameter (:}c Ta = +25°C Ta = =40°C to 485'C | Units Conditions
Typ Guaranteed Limits
Yiio Maximum Low Level 50 12 08 v (Notes 10, 12)

Dynamic Input Voltage

Note 8: All outputs loaded thresholds on inpur associated with output under fest

Note 8: Maximum test duraticn 2 0 ms one outpul loaded at a ime
Note 10: Plasic DIP package

Note 11: Max number of Data Inputs defined as {n) n-1 Data Inpuis are driven 0V to 3V One Data Input @ My = GND

Note 12: Max number of Data Inputs {n) swiching {n-1} Inputs switching OV to 3V (ACTQ) Input-under-test switching 3V to threshold (V) o) 0V o threshold (V)

1=1MHz

AC Electrical Characteristics for ACQ

Yee Ty = +25°C Ty = -40°C to «85°C
Symbol Parameter (IS:))IG CL = S0 pF Cu = 50 pF Wnits
13) Min | Typ Max Min Max
teHL. ey Propagaton Delay 33 20 70 100 20 106 ns
Data to Cutput 50 15 50 B85 15 70
tezL. Tpzh Qutput Enable Time 33 25 8a 120 25 125 ns
50 156 55 80 15 85
teHz, Lz Output Disable Time 33 10 856 1356 10 140 ns
50 10 50 g0 10 95
%OSHL, Output to Qutput 33 10 15 15 ns
8Lt Skew 50 05 10 10
Data to Cutput {Note 14)

Note 13: Voltags Rangs 5015 S0V 108V
Voltage Range 331533 £03V

Note 14: Skew s defined as the absolute value of the difference betwesn the actual propagation delay for any two separate cutputs of the same davice The speoi-
ficaton applies to any oulputs switching in the same direction either HIGH 1o LOW (1ogy ) or LOW 1o HIGH (1og ) Parameter guaranieed by design

AC Electrical Characteristics for ACTQ

Ve Ty = +25°C Ty = =40°C to +85°C
Symbol Parameter (é\gze C. = 50 pF € =50 pF Units
15) Min | Typ Max Min Max
TPHL. 1PLH Propagation Delay 50 15 55 70 185 75 ns
Data 1o Qutput
tpzL. tpzH Output Enable Time 50 15 55 85 156 90 ns
tpHz. TPz Qutput Disable Tme 50 10 70 95 10 100 ns
tosHL. Output 1o Cutput
fosLH Skew (Note 18) 50 05 10 10 ns
Data 1o Qutput

Note 15: Voltage Range 5015 50V 0 &Y

Note 16: Skew s defined as the absolute value of the difference between the actual propagation delay for any two separate cutputs of the same davice The speai-
fication applies to any outputs swiiching in the same direction either HIGH 1o LOW (togn ) or LOW to HIGH {tog H) Parameter guaranteed by design

Capacitance
Symbol Parameter Typ Units Conditions
Ciy Input Capacitance 45 pF Voo = OPEN
Cep Power Dissipation 70 pF Ve =50V
Capacitance
5 www fairchildsem com




FACT Noise Characteristics

The selup of a noise characieristics measurement is crifical
to the accuracy and repeatability of the fests. The following is
a briet description of the setup used to measure the noise
characteristics of FACT.

Equipment:
Hewlett Packard Model 8180A Word Generator

PC-163A Test Fixture  Tekironics Model 7854 Oscillo-
scope

Procedure:
1. Verily Test Fixture Loading: Standard Load 50 pF, 500.

2. Deskew the HFS generator so that no two channels
have greater than 150 ps skew between them. This re-
quires thal the oscilloscope be deskewed first. It is im-
poriant 1o deskew the HFS generator channels before
testing. This will ensure that the outputs switch simulta-
neously.

3. Terminate all inputs and ouipuls to ensure proper load-
ing of the oulpuls and that the input levels are at the cor-
rect voltage.

4. Set the HFS generator to toggle all but one output at a
frequency of 1 MHz. Grealer frequencies will increase
DUT heating and affect the resulis of the measurement.

5. Set the HFS generator inpul levels at 0V LOW and 3V
HIGH for ACT devices and 0V LOW and 5V HIGH for AC
devices. Verity levels with an oscilloscope.

VoLrVoLy and Voup/V ouy:

+ Determine the quiel oulput pin thal demonsirates the
grealtest noise levels. The worst case pin will usually be
the furthest from the ground pin. Monitor the output volt-
ages using a 500 coaxial cable plugged into a standard
SMB type connector on the fest fixiure. Do not use an ac-
tive FET probe.

+ Measure Vg r and Vg on the guiet output during the
worst case transition for active and enable. Measure
Voup and Vgoyy on the guiet ouiput during the worst case
aclive and enable fransition.

» Verify that the GND reference recorded on the oscillo-
scope has not drifled to ensure the accuracy and repeat-
ability of the measurements.

ACTIVE
QUTPUTS

QUIET
QUTPUT
UNDER TEST

Note 17: Yoy and Vo p are measured with respect fo ground reference
Note 18: Input pulses have the following charactenstics 1=1 MHz 1, =3ns
f=3ns skew < 150 ps

FIGURE 1. Qulet Output Nolse Voltage Waveforms

Vio and Vipp!

» Monitor one of the swifching outpuls using a 50€ coaxial
cable plugged into a standard SMB type connecior on the
test fixture. Do not use an active FET probe.

+ First increase the input LOW voltage level, ¥V, , until the
oulput begins to oscillale or sieps out a min of 2 ns. Os-
cillation is defined as noise on the output LOW level that
exceeds V,_ limits, or on output HIGH levels that exceed
Vy limits. The input LOW voltage level at which oscilla-
tion occurs is defined as V) .

« Next decrease the input HIGH voltage level, V,,, until the
output begins to oscillate or steps out a min of 2 ns. Os-
cillation is defined as noise on the output LOW level that
exceeds V_limils, or on output HIGH levels that exceed
V) limits. The input HIGH vollage level at which oscilla-
tion occurs is defined as V5.

+ Verify that the GND reference recorded on the oscillo-
scope has not drifled to ensure the accuracy and repeat-
ability of the measurements.

V(ic
_|_|_) puT @
7=Input:
SR e I
HP 81804 ’ i L~ _T_ e — TEK 7854
WORD 50 pF Oscilloscope
GENERATCR g 500 Inputs
Yeo |
r{\_ E 4504
AM Fa
GND Probes are grounded as

v

GND is supplied via
a copper plans

closs to DUT pins as possible.

50 pF
g Y Load capaciters are placed

as close to DUT as pessible.
D2010234-5

FIGURE 2. Simultaneous Switching Test Clrcult
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Ph ysical Dimensions inches {millimeters) unless otherwise noted

‘

0480612
{12 59813 005}

ThAAATGAARR

L.
41%
110 098 — 11 643}
|
T

LeApnD 1 -
INFEEEY
1 K 3 4§ B 7 ] 9 10
0.291 -0.289
= 17.991 —7.585)
0.093-0.104

oy

-

0o0-0025 o
@ 254-073% " =

{ l 4 MAXTYP
L. ALL Lfnus

= —

v oo~ t
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20-Lead Small Outline Integrated Clrcul
Package Number M20B
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(12
TP

1 (S)

a0 TYR

i

D00 gy
10,264

0004 —0 012
0 192-0 305

# SEATING

0.008 1y
in.2n3)

f PLAE

0.013-0.020 |y
{0356 0568

[T

www fairchildsem com



Ph ysical Dimensions inches (millimeters) unless otherwise noted (Continued)

0.341£0.003
0.040 £ 0,005

NI

0.152 £ 0.003{T0P}
0.154 £ 0.003{BOT)

f B 0.236 £ 0.005
0.050 £ 0.005
t
mo.osotn.ooz—/ |_||_||_||_||_||_||_||_||_|||
1 2
0.057 £0.002 —
0.058 £ 0.002 0.026 1 0.002 — - r_45° X 0.015
t X
0.063 % C.005 L1 1

o 0.010
" SR | S i
0.025 TYF 594 3° TP g 026 +0.002 TYP J-J

SEATING PLANE — 0.006 1 3.002 TYP

0.010 t 0.002 TYF
‘$|u.007 ®|C |A®|

20-Lead Quarter Slze Qutline Package (QS)
Package Number MQA20

MOAZO (RN A}
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Ph ysical Dimensions inches (milimeters) unless otherwise noted (Continued)

20 1
0.295-1.319
(7.5-8.1)
0.205-0.213
O 15.2-5.4)
! w o
0.7
({1.8'1)
0.492-0.500
(12.5-10.7) ” {1.7-21) {o.1a-0.25) 11"
é B B ] B B B } I\—.J
,_,_,_ ot E— L
SEATING T .048 <——|
PLANE 0.000-0.010 (Tizs) TP
TA-n 75" "
H0-n.23) 0.016-0.031 0
0.014-0.020 TP —=| — (0.4-0.3]

(0.35-0 50) W20 TYEY B}

20-Lead (0.300" Wide) Molded Small QOutline Package, EIAJ
Package Number M20D
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74ACQ240 - 74ACTQ240 Quiet Series Octal Buffer/Line Driver with 3-STATE Outputs

Ph ysical Dimensions inches (millimeters) unless otherwise noted (Continued)

+{.0086
. 0.350 "ygen |,
< .
[689 10171 0.017£0.004 [ 450y D04
PIN #1 IDENT [0.43£0.10)
4oy 0.065
T 1 19 [1.65] \‘
=1 P4 —f
4 18
O 0 oc.029¢0.003 T f
O 0 |0.74%0.08) 0.310£0,029
0 0 |7.87£0.51]
5[] 14
A S
|
. Rl . SEATING PLANE
J
0.020
0.0%0 . MIN TYP 0.39040.005
| —'| e R [0.51] = Ta.9rz0.93]) 1T
0.200 L 0.105£0.015
[5.08] """ [z.67+0.38] TP
0.165-0.180 1yp
|4.19-4.57]
] 0.004 [0.10] V204 IREV L)

LIFE SUPPORT POLICY

20-Lead Molded Leaded Chlp Carrler
Package Number V20A

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DE-
VICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMI-
CONDUCTOR CORPORATION. As used herein:

1. Liie support devices or sysiems are devices or sys-

tems which, (a) are inten

ded for surgical implant inio

the body, or (b) support or susiain lite, and (¢) whose
failure to perform when properly used in accordance
with insiructions for use provided in the labeling, can
be reasonably expected to resuli in a significant injury

io the user.

2. A critical component in any component of a life support
device or sysiem whose failure to periorm can be rea-
sonably expecied to cause the tailure of the lite support
device or sysiem, or o affect iis safety or efiecliveness.

Fairchild Semiconducior
Corporation

Am ericas

Customer Response Certer
Tel 1-888-522-5372

Fax 972-910-8036

www Tairchildsemi com

Fairchild Semiconducior
Europe
Fax +49 {0} 1 80-520 €5 86
Emal europe support@nsc com
Deutsch Tel +491{0)8 141-35-0
Enghsh  Tel +44{0) 1 793-85-68-56
ltaly Tel +391{0) 2 57 5631

Fairchild Semiconducior

Hong Kong L.

&/F Room 808 Empire Certre

68 Mody Road, Tsimshatsul East
Kowloon, Hong Kong

Tel 8b2-2722-8238

Fax 862-2722-8383

Fairchild Semiconducior
Japan L.

4F, Natsume Bl

2-18-6 Yushima, Bunkyo-ku,
Tokyo 113-0024, Japan

Tel 81-3-3818-8840

Fax 81-3-3818-8450

Farchild does not assume any responsibility tor use of any circurtry described, no circutt patent lcenses are impled and Farchid reserves the rght at any time without notce to change said circuitry and specitications:




