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16-Bit Transceiver/Register with TRI-STATE® Outputs

General Description

The 'ACTQ16646 contains sixteen non-inverting bidirec-
tional registered bus transceivers providing multiplexed
transmission of data directly from the input bus or from the
internal storage registers. Each byte has separate control in-
puts which can be shorted together for full 16-bit operation.
The DIR inputs determine the direction of data flow through
the device. The CPAB and CPBA inputs load data into the
registers on the LOW-to-HIGH transition. The '"ACTQ16646
utilizes NSC Quiet Series technology to guarantee quiet out-
put switching and improved dynamic threshold performance.
FACT Quiet Series® features GTO® output control and un-
dershoot corrector for superior performance.

Features

m Utilizes NSC FACT Quiet Series technology

® Guaranteed simultaneous switching noise level and
dynamic threshold performance

Independent registers for A and B buses
Multiplexed real-time and stored data transfers
Separate control logic for each byte

16-bit version of the 'ACTQ646

Outputs source/sink 24 mA

Standard Microcircuit Drawing (SMD) 5962-9581601
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GTO™ is a trademark of National Semiconductor Corporation.
TRI-STATE® is a regi: of National i Corporation.
FACT™ and FACT Quiet Series™ are trademarks of Fairchild Semiconductor Corporation.
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Connection Diagram
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Pin Assignment for

CERPAK
./ -
DIR, =1 56—
cPaB, — 2 55 [— cPBA
sag, —13 54— SBA
GND —{ 4 53— GND
Ay=15 52 =B,
A =16 518
Voo =17 50 = Ve
A =18 498,
A—{o 4885
a,=f10 478,
GND —{ 11 46— GND
Ay =112 4585
Ag—{13 448,
A =114 438,
Ag—{15 42|18
Ag—116 418,
Ao={17 408,
oND—118 39— GND
Ay—{1e 388,
A, =20 3718,
Az=]21 3683
Voo =122 35 = Voo
Ay =123 34f—8,
A5 —]24 33|55
GND —] 25 32— GND
SAB, — 26 31[—sBa,
CcPAB, =] 27 30 = CPBA,
DIR, —] 28 296,
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Function Table

Inputs Data /0 (Note 1) Output Operation Mode
G, DIR, CPAB; CPBA, SAB;, SBA, Ao Bo_7
H X HorlL Hor L X X Isolation
H X N X X X Input Input Clock An Data into A Register
H X X N X X Clock Bn Data Into B Register
L H X X L X An to Bn— Real Time (Transparent Mode)
L H N X L X Input Output Clock An Data to A Register
L H HorlL X H X A Register to Bn (Stored Mode)
L H N X H X Clock An Data into A Register and Output to Bn
L L X X X L Bn to An— Real Time (Transparent Mode)
L L X N X L Output Input Clock Bn Data into B Register
L L X Hor L X H B Register to An (Stored Mode)
L L X N X H Clock Bn into B Register and Output to An

H = HIGH Voltage Level
L = LOW Voltage Level

X = Immaterial

N = LOW-to-HIGH Transition.

Note 1: The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled; i.e., data at the
bus pins will be stored on every LOW-to-HIGH transition of the appropriate clock inputs. Also applies to data I/O (A and B: 8-15) and #2 control pins.
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Logic Diagram
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Absolute Maximum Ratings (Note 2)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Supply Voltage (Vec) -0.5V to +7.0V
DC Input Diode Current (l,x)

V, =-0.5V -20 mA

V) =Vee + 0.5V +20 mA
DC Output Diode Current (Igk)

Vo = -0.5V -20 mA

Vo = Vee + 0.5V +20 mA
DC Output Voltage (Vo) —0.5V to Ve + 0.5V
DC Output Source/Sink Current (Ig) +50 mA
DC V¢ or Ground Current

per Output Pin 150 mA
Junction Temperature

CDIP +175°C

Storage Temperature -65°C to +150°C

Recommended Operating

Conditions
Supply Voltage (Vo)

'ACTQ 4.5V to 5.5V
Input Voltage (V) 0V to Ve
Output Voltage (Vo) 0V to Ve

Operating Temperature (Ta):
54ACTQ

Minimum Input Edge Rate (dV/dt)
"ACTQ Devices
Vy from 0.8V to 2.0V
Vee @ 4.5V, 5.5V

Note 2: Absolute maximum ratings are those values beyond which damage
to the device may occur. The databook specifications should be met, without
exception to 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.

-55°C to +125°C

125 mV/ns

DC Electrical Characteristics for ’ACTQ Family Devices

Symbol Parameter Vee 54ACTQ Units Conditions
V) T, = -55'C to +125°C
Guaranteed Limits
Vin Minimum High 45 2.0 \ Vour = 0.1V
Input Voltage 5.5 2.0 or Vgg - 0.1V
ViL Maximum Low 45 0.8 \' Vour = 0.1V
Input Voltage 5.5 0.8 or Vgg - 0.1V
Vou Minimum High 45 4.4 \ louT = —50 pA
Output Voltage 5.5 5.4
Vin = ViLor Viy
45 3.70 \ lon = —24 mA
55 4.70 lon = —24 mA
VoL Maximum Low 45 0.1 \' lout = 50 pA
Output Voltage 5.5 0.1
Vin = ViLor Viy
45 0.50 \ loL =24 mA
55 0.50 loL =24 mA
lozr Maximum 1/O 5.5 +10.0 WA Vin=ViL, Viy
Leakage Current Vo = Vge, GND
™ Maximum Input 5.5 +1.0 HA V, = Vge, GND
Leakage Current
leeT Maximum lee/Input 5.5 1.6 mA V)= Vge - 2.1V
lee Max Quiescent 5.5 160.0 WA Vin = Ve or GND
Supply Current
loLp Minimum Dynamic 5.5 50 mA Voup = 1.65V Max
loHD Output Current (Note 4) 50 mA Voup = 3.85V Min
VoLp Quick Output 5.0 1.1 \
Maximum Dynamic Vo, (Notes 5, 6)
VoLv Quick Output 5.0 -0.8 A
Minimum Dynamic Vo, (Notes 5, 6)

Note 3: All outputs loaded; thresholds associated with output under test.
Note 4: Maximum test duration 2.0 ms; one output loaded at a time.

Note 5: Maximum number of outputs that can switch simultaneously is n. (n - 1) outputs are switched LOW and one output held LOW.
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AC Electrical Characteristics

DC Electrical Characteristics for ’"ACTQ Family Devices (continued)

Note 6: Maximum number of outputs that can switch simultaneously is n. (n — 1) outputs are switched HIGH and one output held HIGH.

Symbol Parameter Vee 54ACTQ Units
v) T, = -55°C to +125°C
(Note 7) C_ = 50 pF
Min Max
tpHL Propagation Delay 5.0 2.9 10.2 ns
tpLH Clock to Bus 3.2 10.2
tpHL Propagation Delay 5.0 3.6 115 ns
teLH Bus to Bus 33 10.8
tpHL Propagation Delay 5.0 3.1 113 ns
tpLH Select to Bus 3.2 11.5
(w/An or Bn
HIGH or LOW)
tpzL Enable Time 5.0 3.8 12.9 ns
tpzH G to An/Bn 33 11.9
tpLz Disable Time 5.0 23 9.8 ns
tpHz G to An/Bn 2.6 9.5
tpzL Enable Time 5.0 43 14.0 ns
tpzH DIR to An/Bn 37 12.8
tpLz Disable Time 5.0 2.0 10.8 ns
tpHz DIR to An/Bn 25 11.0
Note 7: Voltage Range 5.0 is 5.0V +0.5V.
AC Operating Requirements
Symbol Parameter Vee 54ACTQ Units
V) T, = -55'C to +125°C
(Note 8) C,_ =50 pF
Guaranteed Minimum
ts Setup Time, Hor L 5.0 3.0 ns
Bus to Clock
ty Hold Time, Hor L 5.0 1.5 ns
Bus to Clock
tw Clock Pulse Width 5.0 4.0 ns
HorL
Note 8: Voltage Range 5.0 is 5.0V +0.5V.
Capacitance
Symbol Parameter Typ Units Conditions
Cin Input Capacitance 45 pF Ve = 5.0V
Cep Power Dissipation 95 pF Vee = 5.0V
Capacitance
www.national.com 6







54ACTQ16646 16-Bit Transceiver/Register with TRI-STATE Outputs

PhySical Dimensions inches (millimeters) unless otherwise noted

0.070-0.100 0.740
> [1.78-2.54] [18.80] MAX
| 0.040-0.054 0.005 v Tvp
1 ™7 [1.02-1.37] r [0.13]
56
0.250-0.350
[6.35-8.89]
0.400
H 0.376-0.384
1 [10.16Tmax ) [9.55-9.75]
GLASS -33=9.
{|[]| 0.250-0.350
PIN #1 [6.35-8.89]
IDENT
1‘ [T
0.004-0.009 0.006-0.010 _,I 0.025
—=To.10-0.23] 7" I [0.15-0.25] [0.64] TP
0.008-0.012
[0.20-0.30] TYP =i WASGA [REV A]

56-Lead CERPAK

NS Package Nu

LIFE SUPPORT POLICY

mber WA56A

NATIONAL’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 NATIONAL SEMI-

CONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or sys-
tems which, (a) are intended for surgical implant into
the body, or (b) support or sustain life, and whose fail-
ure to perform when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

to the user.
National Semiconductor National Semiconductor
Corporation Europe Asla Pacific Customer Japan Ltd.
Americas Fax: +49 (0) 1 80-530 85 86 Response Group Tel: 81-3-5620-6175
Tel: 1-800-272-9959 Email: europe.support@nsc.com Tel: 65-2544466 Fax: 81-3-5620-6179
Fax: 1-800-737-7018 Deutsch Tel: +49 (0) 1 80-530 85 85 Fax: 65-2504466
Email: support@nsc.com English Tel: +49 (0) 1 80-632 78 32 Email: sea.support@nsc.com
Frangais Tel: +49 (0) 1 80-532 93 58
www.national.com ltaliano  Tel: +49 (0) 1 80-534 16 80

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.




