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Quiet Series[] Octal Registered Transceiver

with 3-STATE Outputs

General Description

The ACQ/ACTQ544 is an inverting octal transceiver con-
taining two sets of D-type registers for temporary storage of
data flowing in either direction. Separate Latch Enable and
Output Enable inputs are provided for each register to per-
mit independent input and output control in either direction
of data flow. The 544 inverts data in both directions.

The ACQ/ACTQ utilizes Fairchild FACT Quiet SeriesO
technology to guarantee quiet output switching and
improved dynamic threshold performance. FACT Quiet
Series features GTOD output control and undershoot cor-
rector in addition to a split ground bus for superior perfor-
mance.

Features

m Guaranteed simultaneous switching noise level and
dynamic threshold performance

Guaranteed pin-to-pin skew AC performance

8-bit inverting octal latched transceiver

Separate controls for data flow in each direction
Back-to-back registers for storage

Outputs source/sink 24 mA

Ordering Code:

Order Number | Package Number Package Description
74ACQ544SC M24B 24-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300 Wide
74ACQ544SPC N24C 24-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide
74ACTQ544SC M24B 24-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300 Wide
74ACTQ544SPC N24C 24-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide

Device also available in Tape and Reel. Specify by appending suffix letter “X” to the ordering code.

Connection Diagram

_ —/

LEBA—{1 24 =vee
OEBA—] 2 23 |~ CEBA
Ag—3 22 -8,
A—{4 21 |8,
A5 208,
Az={6 19=8;
A7 18[-8,
As—|8 17|85
Ag=]9 16 |—B,
A;={10 158,
CEAB—] 11 14 |~ LEAB
GND—{12 13 |~ OEAB

Pin Descriptions

Pin Names Description
OEAB A-to-B Output Enable Input (Active LOW)
OEBA B-to-A Output Enable Input (Active LOW)
CEAB A-to-B Enable Input (Active LOW)
CEBA B-to-A Enable Input (Active LOW)
LEAB A-to-B Latch Enable Input (Active LOW)
LEBA B-to-A Latch Enable Input (Active LOW)
A5 A7 A-to-B Data Inputs or

B-to-A 3-STATE Outputs
Bg-B- B-to-A Data Inputs or

A-to-B 3-STATE Outputs

FACTO, Quiet Series, FACT Quiet Series0 and GTOU are trademarks of Fairchild Semiconductor Corporation.

© 2000 Fairchild Semiconductor Corporation DS010685

www.fairchildsemi.com
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74ACQ544 - 74ACTQ544

Functional Description

The ACQ/ACTQ544 contains two sets of eight D-type
latches, with separate input and output controls for each
set. For data flow from A to B, for example, the A-to-B
Enable (CEAB) input must be LOW in order to enter data
from A —A7 or take data from Bg —B7, as indicated in the
Data I/0O Control Table. With CEAB LOW, a LOW signal on
the A-to-B Latch Enable (LEAB) input makes the A-to-B
latches transparent; a subsequent LOW-to-HIGH transition
of the LEAB signal puts the A latches in the storage mode
and their outputs no longer change with the A inputs. With
CEAB and OEAB both LOW, the 3-STATE B output buffers
are active and reflect the data present at the output of the A
latches. Control of data flow from B to A is similar, but using
the CEBA, LEBA and OEBA inputs.

Data I/0 Control Table

Inputs Latch Output
CEAB LEAB OEAB Status Buffers
H X X Latched High Z
X H X Latched —
L L X Transparent —
X X H — High Z
L X L — Driving

H =HIGH Voltage Level

L = LOW Voltage Level

X = Immaterial

A-to-B data flow shown; B-to-A flow control is the same, except using
CEBA, LEBA and OEBA

Logic Symbols
Ag.enenann. Ay
—Of oEAB
—Of oeBA
—O ceas
—Of ceBa
—O LEAB
—O LEBA
By.eoenenn B,
IEEE/IEC
CEAB — =1
LEAB — EN1
OEAB —
TeeA— =1
[EBA —= EN2
OEBA ——
Rt—>| VI 2V j[¢—> 5,
A [ —> 5,
Ry le—> 5,
B> le—> 5,
IR l—>5,
Ay l—> 5
R j—> 5
B> je—> 5,
Logic Diagram
Ag
Ay —
Ay—]
Az —
Ay—
A5 —
Ag—
Ay —

OEBA

LEBA

DETAIL Ax7

—8,

— 8,
— 85
—8,
— B
— B
— 8,

CEBA

OEAB

CEAB

EAB

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 Ratingsote 1)

Supply Voltage (Vgc)
DC Input Diode Current (I k)
V| =-0.5V
V| =Vgg +0.5V
DC Input Voltage (V)
DC Output Diode Current (Iok)
Vo =-0.5V
Vo =Vge +0.5V
DC Output Voltage (Vo)
DC Output Source
or Sink Current (lp)
DC V¢ or Ground Current
per Output Pin (Igc or Ignp)
Storage Temperature (Tgtg)
DC Latch-up Source or
Sink Current
Junction Temperature (T )
PDIP

DC Electrical Characteristics for ACQ

-0.5V to +7.0V

-20 mA

+20 mA

-0.5V to Vg + 0.5V
-20 mA

+20 mA

-0.5V to VCC +0.5V

+50 mA

+50 mA
-65°C to +150°C

+300 mA

140°C

Recommended Operating

Conditions

Supply Voltage Vo
ACQ
ACTQ
Input Voltage (V))
Output Voltage (Vo)
Operating Temperature (Ta)

Minimum Input Edge Rate AV/At

ACQ Devices
V|N from 30% to 70% of VCC
Voc @3.0V, 4.5V, 5.5V

Minimum Input Edge Rate AV/At

ACTQ Devices
Vi from 0.8V to 2.0V
Voo @ 4.5V, 5.5V

2.0V to 6.0V
4.5V to 5.5V
0V to Ve

0V to Ve
-40°C to +85°C

125 mV/ns

125 mV/ns

Note 1: Absolute maximum ratings are those values beyond which damage
to the device may occur. The databook specifications should be met, with-
out exception, to ensure that the system design is reliable over its power
supply, temperature, and output/input loading variables. Fairchild does not
recommend operation of FACTO circuits outside databook specifications.

Vee Tp=+25C | Tp=-40°C to +85°C ] N
Symbol Parameter Units Conditions
V) Typ Guaranteed Limits
Viy Minimum HIGH Level 3.0 15 2.1 2.1 Vour =0.1V
Input Voltage 4.5 225 3.15 3.15 \ or Voo - 0.1V
55 2.75 3.85 3.85
Vi Maximum LOW Level 3.0 15 0.9 0.9 Vour =0.1V
Input Voltage 4.5 225 1.35 1.35 \ or Voo - 0.1V
55 275 1.65 1.65
Vou Minimum HIGH Level 3.0 2.99 29 29
Output Voltage 4.5 4.49 4.4 4.4 \ loyut = - 50 pA
55 5.49 5.4 5.4
Vin=ViLor Viy
3.0 2.56 2.46 lon =- 12 mA
45 3.86 3.76 \% lon = - 24 mA
5.5 4.86 4.76 lon == 24 mA (Note 2)
VoL Maximum LOW Level 3.0 0.002 0.1 0.1
Output Voltage 4.5 0.001 0.1 0.1 \ loyt =50 pA
5.5 0.001 0.1 0.1
ViN=ViLor Viy
3.0 0.36 0.44 loL =12 mA
45 0.36 0.44 \ loL =24 mA
5.5 0.36 0.44 loL =24 mA (Note 2)
N Maximum Input 55 +0.1 +1.0 HA V|=Vgg, GND
(Note 4) Leakage Current
loLp Minimum Dynamic 5.5 75 mA VoLp = 1.65V Max
loHp Output Current (Note 3) 55 =75 mA Vonp =3.85V Min
Igc (Note 4) | Maximum Quiescent Supply Current 5.5 8.0 80.0 HA ViN= Vec or GND
lozt Maximum I/O V| (OE) =V, Vi
Leakage Current 55 0.6 +6.0 HA V| =Vgc, GND
Vo =Vec, GND
VoLp Quiet Output 50 11 15 v Figures 1, 2
Maximum Dynamic Vg (Note 5)(Note 6)

www.fairchildsemi.com
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74ACQ544 - 74ACTQ544

DC Electrical Characteristics for ACQ (continued)

Vee Tp=+25C | Tp=-40°C to +85°C ] .
Symbol Parameter Units Conditions
V) Typ Guaranteed Limits
\ Quiet Output Figures 1, 2
o e 5.0 -0.6 -12 9
Minimum Dynamic Vg (Note 5)(Note 6)
Viup Minimum HIGH Level
. 5.0 3.1 35 (Note 5)(Note 7)
Dynamic Input Voltage
ViLo Maximum LOW Level
. 5.0 1.9 1.5 (Note 5)(Note 7)
Dynamic Input Voltage
Note 2: All outputs loaded; thresholds on input associated with output under test.
Note 3: Maximum test duration 2.0 ms, one output loaded at a time.
Note 4: ||\ and Ioc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V V.
Note 5: DIP package.
Note 6: Max number of outputs defined as (n). Data Inputs are driven 0V to 5V. One output @ GND.
Note 7: Max number of Data Inputs (n) switching. (n-1) inputs switching 0V to 5V (ACQ). Input-under-test switching: 5V to threshold (V) p),
0V to threshold (V). f= 1 MHz.
DC Electrical Characteristics for ACTQ
Vee Tp = +25°C | Ta =—40°C to +85°C ] N
Symbol Parameter — Units Conditions
) Typ Guaranteed Limits
Viy Minimum HIGH Level 45 1.5 2.0 2.0 v Vouyr =0.1V
Input Voltage 55 15 2.0 2.0 or Voo - 0.1V
Vi Maximum LOW Level 4.5 15 0.8 0.8 v Voyr=0.1V
Input Voltage 55 1.5 0.8 0.8 or Vg - 0.1V
Vou Minimum HIGH Level 45 4.49 4.4 4.4
\ lout =50 pA
Output Voltage 55 5.49 5.4 5.4
Vin=ViLorViy
45 3.86 3.76 \ loy=-24mA
55 4.86 4.76 lon = =24 mA (Note 8)
VoL Maximum LOW Level 4.5 0.001 0.1 0.1
\ lout =50 HA
Output Voltage 5.5 0.001 0.1 0.1
ViN=ViLor Viy
45 0.36 0.44 Vv loL =24 mA
55 0.36 0.44 loL =24 mA (Note 8)
N Maximum Input Leakage Current 55 +0.1 +1.0 HA V| =Vge, GND
| Maximum 1/O V), (OE) =V, V,
ozt 55 +0.6 +6.0 WA r (OB) = Vi Vin
Leakage Current Vo = Ve, GND
lcet Maximum Igc/Input 55 0.6 1.5 mA Vi=Vgc - 2.1V
loLp Minimum Dynamic 55 75 mA VoLp = 1.65V Max
loHp Output Current (Note 9) 55 -75 mA Vonp = 3.85V Min
lcc Maximum Quiescent or GND 55 8.0 80.0 HA ViN=Vee
V Quiet Output Figure 1, Figure 2
oLP rodtput 5.0 11 15 v 9 9
Maximum Dynamic Vg (Note 10)(Note 11)
\ Quiet Output Figure 1, Figure 2
o wet Butput 5.0 06 | -12 v 9 9
Minimum Dynamic Vg (Note 10)(Note 11)
Viip Maximum HIGH Level
] 5.0 1.9 2.2 \" (Note 10)(Note 12)
Dynamic Input Voltage
ViLp Maximum LOW Level
. 5.0 1.2 0.8 \" (Note 10)(Note 12)
Dynamic Input Voltage

Note 8: All outputs loaded; thresholds on input associated with output under test.
Note 9: Maximum test duration 2.0 ms, one output loaded at a time.
Note 10: DIP package.
Note 11: Max number of outputs defined as (n-1). Data Inputs are driven 0V to 3V, one output @ GND.

Note 12: Max number of Data Inputs (n) switching (n-1) inputs switching 0V to 3V (ACTQ). Input-under-test switching:
3V to threshold (V) p), OV to threshold (V|yp), f = 1 MHz.

www.fairchildsemi.com




AC Electrical Characteristics for ACQ

Vee Ta=+25°C Ta=-40°C to +85°C
Symbol Parameter ) C, =50 pF C_ =50 pF Units
(Note 13) Min Typ Max Min Max
tpLH Propagation Delay 3.3 1.5 8.0 1.0 1.5 12.0
tpHL Transparent Mode 5.0 15 5.0 75 15 8.0 ns
AntoByorB,to A,
tpLH Propagation Delay 3.3 1.5 8.5 12.0 1.5 125 ns
tpHL LEBA, LEABto A, B, 5.0 1.5 6.0 8.0 1.5 85
Output Enable Time 3.3 1.5 10.0 14.0 1.5 15.0
tpzn OEBA or OEAB to A, or B, 5.0 1.5 7.0 9.5 1.5 10.0 ns
tpzL CEBA or CEAB to A, or B,
Output Disable Time 3.3 1.0 75 10.5 1.0 11.0
tphHz OEBA or OEAB to A, or B, 5.0 1.0 5.0 7.0 1.0 7.5 ns
tprz CEBA or CEAB to A, or B,
tosHL Output to Output 3.3 1.0 1.5 15 ns
tosLH Skew (Note 14) 5.0 0.5 1.0 1.0

Note 13: Voltage Range 5.0 is 5.0V + 0.5V
Voltage Range 3.3 is 3.3V + 0.3V

Note 14: Skew is defined as the absolute value of the difference between the actual propagation delay for any two outputs within the same packaged device.
The specification applies to any outputs switching in the same direction, either HIGH-to-LOW (togpi) or LOW-to-HIGH (tog ). Parameter guaranteed by

design. Not tested.

AC Operating Requirements for ACQ

Vee Ta=+25°C Ta=-40°C to +85°C
Symbol Parameter ) C, =50 pF C, =50 pF Units
(Note 15) Typ Guaranteed Minimum

ts Setup Time, HIGH or LOW 3.3 3.0 3.0 ns
A, or B, to LEBA or LEAB 5.0

ty Hold Time, HIGH or LOW 3.3 15 ns
A, orB, to LEBA or LEAB 5.0

tw Latch Enable, Bto A 3.3 4.0 4.0 ns
Pulse Width, LOW 5.0

Note 15: Voltage Range 5.0 is 5.0V + 0.5V
Voltage Range 3.3 is 3.0V + 0.3V

www.fairchildsemi.com
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74ACQ544 - 74ACTQ544

AC Electrical Characteristics for ACTQ

Vee Ta=+25°C Tao=-40°C to +85°C
Symbol Parameter V) C_ =50 pF C, =50 pF Units
(Note 16) Min Typ Max Min Max

tpLH Propagation Delay

tPHL Transparent Mode 5.0 1.5 5.5 75 1.5 8.5 ns
A,toB,orB,to A,

t Propagation Dela:

PLH pag Y 5.0 15 6.5 85 15 9.0 ns

tpHL LEBA, LEABto A, B,

tpzH Output Enable Time

tpzL OEBA or OEAB to A, or B, 5.0 1.5 8.0 10.0 1.5 10.5 ns
CEBA or CEAB to A, or B,

tpuz Output Disable Time

tpLz OEBA or OEAB to A, or B, 5.0 1.0 55 75 1.0 8.0 ns
CEBA or CEAB to A, or B,

t Output to Output

OSHL P P 50 05 1.0 1.0 ns

tostH Skew (Note 17)

Note 16: Voltage Range 5.0 is 5.0V + 0.5V

Note 17: Skew is defined as the absolute value of the difference between the actual propagation delay for any two outputs within the same packaged device.
The specification applies to any outputs switching in the same direction, either HIGH-to-LOW (togpi) or LOW-to-HIGH (tog ). Parameter guaranteed by
design. Not tested.

AC Operating Requirements for ACTQ

Vee Ta=+25°C Ta=-40°C to + 85°C
Symbol Parameter ) C_ =50 pF C_ =50 pF Units
(Note 18) Typ Guaranteed Minimum
tg Setup Time, HIGH or LOW
_ 5.0 3.0 3.0 ns
A, or B, to LEBA or LEAB
ty Hold Time, HIGH or LOW
R 5.0 15 15 ns
A, or B, to LEBA or LEAB
tw Latch Enable, B to A
) 5.0 4.0 4.0 ns
Pulse Width, LOW
Note 18: Voltage Range 5.0 is 5.0V + 0.5V
Capacitance
Symbol Parameter Typ Units Conditions
Cin Input Capacitance 45 pF Vee =5.0V
Cpp Power Dissipation Capacitance 80.0 pF Vee = 5.0V
www.fairchildsemi.com 6




FACT Noise Characteristics

The setup of a noise characteristics measurement is critical

to the accuracy and repeatability of the tests. The following

is a brief description of the setup used to measure the
noise characteristics of FACT.

Equipment:

Hewlett Packard Model 8180A Word Generator
PC-163A Test Fixture
Tektronics Model 7854 Oscilloscope

Procedure:

1. Verify Test Fixture Loading: Standard Load 50 pF,
500Q.

2. Deskew the HFS generator so that no two channels
have greater than 150 ps skew between them. This
requires that the oscilloscope be deskewed first. It is
important to deskew the HFS generator channels
before testing. This will ensure that the outputs switch
simultaneously.

3. Terminate all inputs and outputs to ensure proper load-
ing of the outputs and that the input levels are at the
correct voltage.

4. Set the HFS generator to toggle all but one output at a
frequency of 1 MHz. Greater frequencies will increase
DUT heating and effect the results of the measure-
ment.

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

Vo
ACTIVE
OUTPUTS
VoL
QUIET
OUTPUT

UNDER TEST

Note A. Vouy and Vg p are measured with respect to ground reference.
Note B. input pulses have the following characteristics: f =1 MHz, t, = 3 ns,
ti = 3 ns, skew < 150 ps.

FIGURE 1. Quiet Output Noise Voltage Waveforms

Vorp/Vory and Voup/Vony:

« Determine the quiet output pin that demonstrates the
greatest noise levels. The worst case pin will usually be
the furthest from the ground pin. Monitor the output volt-
ages using a 50Q coaxial cable plugged into a standard
SMB type connector on the test fixture. Do not use an
active FET probe.

» Measure Vg p and Vg y on the quiet output during the

worst case transition for active and enable. Measure

Vonup and Vpouy on the quiet output during the worst

case transition.

Verify that the GND reference recorded on the oscillo-

scope has not drifted to ensure the accuracy and repeat-

ability of the measurements.

ViLp and Viyp:

« Monitor one of the switching outputs using a 50Q coaxial
cable plugged into a standard SMB type connector on
the test fixture. Do not use an active FET probe.

First increase the input LOW voltage level, V|, until the
output begins to oscillate or steps out a min of 2 ns.
Oscillation 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
oscillation occurs is defined as V) p.

« Next decrease the input HIGH voltage level, V,y, until
the output begins to oscillate or steps out a min of 2 ns.
Oscillation is defined as noise on the output LOW level
that exceeds V_limits, or on output HIGH levels that

exceed V| limits. The input HIGH voltage level at which
oscillation occurs is defined as Vyp.

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

Vee
]
DuT
@ 7=Inputs '\ 4500 @
N AAA
HP 8180A 4 |V _L vy TEK 7854
WORD 50 pF Oscilloscope
GENERATOR g 500 Inputs
Yoo I
GND 50 pF Probes are grounded as

GND is supplied via 6 g \__Load capacitors are placed

a copper plane as close to DUT as possible.

FIGURE 2. Simultaneous Switching Test Circuit

close to DUT pins as possible.

www.fairchildsemi.com
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74ACQ544 - 74ACTQ544

Physical Dimensions inches (millimeters) unless otherwise noted

—5] 0.6141
0.5985
15.60
15.20
24 23 22 21 20 19 18 17 16 15 14 13
LEAD NO 1
IDENTIFICATION\— - - - -
1I 2I 3 4 5 6 7 8 9 10 11»“z
. [0:050] 0.0200
= 0.0138 0.010
0.1043 0:350 g.0128
. 0.029 .
0.0926 450 5 0:018 .30 TYP ALL LEADS
2.65 0.0118 X975 0.23
2.35 0.0040 0.25
0.3
0.1

SR i o | i 0 L
ey~ LB L, i

535 2160 rvp ALL LEADS
0.40 M24B (REV F)

24-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300 Wide
Package Number M24B

www.fairchildsemi.com 8




Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

1.243-1.270
0.092 (31.67—32.26)

(2.337;\ MAX

(2PLS) I fis] [18) [17] [16] [15] [ia] [13]

v.0% !
ZS OPTION 2
PIN NO. 1 (0.813} 0.260 +0.005
IDENT RAD (6.604£0.127)

-
/O T W L T o W 1
OFTION 2 0.062 EJECTOR PINS
0.300-0.320 0-2ms) OPTIONAL
{1.62-8.128) 0.040
(1.018) 0.1300.005
e 3.302£0.127) l
V % 145-0.200
I‘Mm) {3.683—5.080)
0.009—0.015 f
(0.229-0.381) |
‘ oz || - 0125-0.145
+0.040 |— (7 112)—= 0.018+0.003 (3.175—3.556)
0325 "y hie | MIN 0.075+0.015 L ,' (0.45720.076) MIN
! ‘ | (1.905£0.381) v e
(p.250 1 016) 0.100:£0.010 s0°:+4° TYP

{2.54+0.254)
TYP

N24C (REV F)

24-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide
Package Number N24C

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

LIFE SUPPORT POLICY

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

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the device or system whose failure to perform can be rea-
body, or (b) support or sustain life, and (c) whose failure sonably expected to cause the failure of the life support
to perform when properly used in accordance with device or system, or to affect its safety or effectiveness.
instructions for use provided in the labeling, can be rea-

sonably expected to result in a significant injury to the www.fairchildsemi.com
user.
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