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54ACTQ/74ACTQ16543
16-Bit Registered Transceiver
with TRI-STATE® Outputs

General Description Features

The 'ACTQ16543 contains sixteen non-inverting transceiv- @ Utilizes NSC FACT Quiet Series technology

ers containing two sets of D-type registers for temporary @ Guaranteed simultaneous switching noise level and
storage of data flowing in either direction. Each byte has dynamic threshold performance

separate control inputs which can be shorted together for m Guaranteed pin-to-pin output skew

full 16-bit operation. Separate Latch Enable and Output En-  m |ndependent registers for A and B buses

able inputs are provided for each register to permitindepen- g Separate controls for data flow in each direction
dent input and output control in either direction of data flow. Back-to-back registers for storage

The ACTQ16543 utilizes NSC Quiet Series technology to Multiplexed real-time and stored data transfers
guarantee quiet output switching and improved dynamic g Separate control logic for each byte

threshold performance. FACT Quiet Series™ features o .o i version of the 'ACTQ543

GTO™ output control and undershoot corrector for superior = Outputs source/sink 24 mA

orf ce.
pororman W Additional specs for Multiple Output Switching
m Output loading specs for both 50 pF and 250 pF loads

]

Q16543

Ordering Code: see Section8

Logic Symbol Connection Diagram
Pin Assignment
for SSOP and CERPAK
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By 8 B, By By By B By By By Big By By B3 By bys e O 48f=5,
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TUF/10967—1 oND—{ 1 46|=cnp
A =12 asf-ng
a—{13 aal-g
an=14 35,
Pin Names Description Ay =15 421=B,
OFAB,, A-t0-B Output Enable Input (Active LOW) :‘ i :: :; ::
OEBA, B-to-A Output Enable Input (Active LOW) gl ot sob—cno
CTEAB, A-to-B Enable Input (Active LOW) R Y
TEBA, B-to-A Enable Input (Active LOW) A" S 5 _ﬁ’
LEAB, A-to-B Latch Enable Input (Active LOW) A sels.
An B-to-A Latch Enable Input (Active LOW) v 22 ssfvo
Ag-Aqs A-to-B Data Inputs or e 25 sef=s,
B-to-A TRI-STATE Qutputs s 26 sshtyg
Bo—-B1s B-to-A Data Inputs or oD =425 Y
A-to-B TRI-STATE Outputs o, 20 1 |-am,
LEAB, =1 27 30 |=LEBA,
OEAB, —] 28 29 == OEBA,
TL/F/10967-2
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Functional Description 4
The 'ACTQ16543 contains sixteen non-inverting transceiv- Data 170 Control Table a
ers with TRI-STATE outputs. The device is byte controlled
« With each byte functioning identically, but independent of Inputs Latch Status ( Output Buffers
the other. The control pins may be shorted together to ob- CEAB,, [EAB, OEAB, (Byte n) (Byte n)
tain full 16-bit operation. The foliowing description applies to EABn
each byte. For data flow from A to B, for example, the A-to- H X X Latched High Z2
' B Enable (CEABp,) input must be LOW in order to enter data X H X Latched —
from Ag-Aq5 or take data from By—Bys, as indicated in the L L X Transparent —
Data 1/0 Control Table. With CEAB,, LOW, a LOW signal on X X H — High 2
the A-to-B Latch Enable (LEAB)) input makes the A-to-B L X L _ Driving
latches transparent; a subsequent LOW-to-HIGH transition
of the TEAB,, signal puts the A latches in the storage mode H = HIGH Voltage Level
and their outputs no longer change with the A inputs. With ')-( = '|-°x:’°f“i‘°° Level
CEABp, and OEAB,, both LOW, the TRI-STATE B output At0-8 deta ow shown: B-i0-A fiow ookl
buffers are active and refiect the data present at the output is the same, except using CEBA,,, [EBA, and OEBA,
of the A latches. Control of data flow from B to A is similar,
but using the CEBA,,, LEBA,, and OEBA,, inputs.
Logic Diagrams
; Byte 1(0:7)
e o e e e e o
% i DETAIL A i
4 ] D Q D% T By
1 1
R [] pevell LE 1
i
| 1
! Ao [
" [
: [ ]
J L]
s o o o - - L
A1 — 1 BI
Ay = ~— 8,
Ay = — B
Ay = DETAIL Ax 7 e B,
As e p— %
hs — — &
A7 —— — 57
OEBA, l .
— OEAB,
CEBA,
CEAB,
LEBA,
LEAB
TL/F/10967-3
Please note that this diagram is provided only for the ding of logic i and should not be used to estmate propagation delays.
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g Logic Diagrams (continued)
S Byte 2 (8:15)
L4
]
B
L]
]
]
]
H
A‘ [ ]
]
]
L
[ ]
AQ—
Mo = B
A== — B
Ay = DETAIL Ax7 - B,,
M3 = B3
A= B4
s = = By5
OEBA, ]
OEAB,
CEBA,
CEAB,
LEBA,
LEAB,
TL/F/10967~-4
Please note that this diagram is provided only for the ding of logic op and should not be used to estimate propagation delays.
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|| Absolute Maximum Ratings note 1) Recommended Operating 3
‘| 1t Military/Aerospace specified devices are required, Conditions e
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications. St{;%yréoltage Veo) 4.5V10 5.5V
Supply Voltage (Voo —-0.5Vto +7.0V Input Voltage (Vi) OV to Voo
DC Input Diode Current (i)
V| = —0.5V —20mA Output_VoItage Vo) OVto Vo
V) = Vgc + 0.5V +20 mA Oper:tér;goTemperature Ta) c P
i 74 —40°C to +85°
DC Output Diode Current (Igk) e o
Vo = —05V —20mA .SftACTQ 55°Cto +125°C
Vo = Vgg + 0.5V +20 mA Minimum Input Edge Rate (dV/dt)
DG Output Voltage (Vo) —0.5V10 Vg + 0.5V Qszroorﬂ’%"fcsw 2oV 126 mv/ne
DC Qutput Source/Sink Current (o) 150 mA Voc @ 4.5V, 5.5V
DC V¢ or Ground Current
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, to ensure that the system design s reliable over its power supply,
temperature, and output/input loading variables. National does not recom-
mend operation of FACT™ circurts outside databook specifications.

Note 2: For qualification information please refer to the NSC SSOP Qualifi-
cation Handbook.

DC Electrical Characteristics for ’ACTQ Family Devices

74ACTQ 54ACTQ 74ACTQ
Vee Ta= Ta=
bol = Conditl
Symbol Parameter W Ta=+25°C | §5°C to +125°C | —40°C to +85°C Units onditions
Typ Guaranteed Limits
ViH Minimum High 45 | 15 20 2.0 2.0 v | Vour=o01v
Input Voitage 5.5 1.5 2.0 20 20 orVegc — 0.1V
ViL Maximum Low 4.5 1.5 0.8 0.8 0.8 v Vourt = 0.1V
Input Voltage 5.5 1.5 0.8 0.8 0.8 orVgg — 0.1V
VoH Minimum High 4.5 4,49 4.4 4.4 4.4 v loutr = —50 pA
Output Voltage 55 | 549 | 54 5.4 5.4
VIN® = ViLor Vi
4.5 3.86 3.70 3.76 v ) —24 mA
55 486 4.70 4.76 OH  _24maA
VoL Maximum Low 45 | 0.001 0.1 0.1 0.1 v lour = 50 uA
Output Voltage 55 0.001 0.1 0.1 0.1
ViN® = ViLor Vi
45 0.36 0.50 0.44 v ) 24 mA
55 0.36 0.50 0.44 oL 24 mA
lozt Maximum 170 Vi=ViLVIH
X K 10. X
Leakage Current 55 £05 +100 50 #A Vo = Vge, GND
UN Maximum Input V) = Vgg, GND
. . 1. |
Leakage Current 55 01 10 1.0 A
lceT Maximum lcc/Input | 5.5 0.6 1.6 1.5 mA Vi = Vgg — 2.1V

*All outputs loaded; thresholds associated with output under test.
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§ DC Electrical Characteristics for ’ACTQ Family Devices (continued)
2
o 74ACTQ 54ACTQ 74ACTQ
Vee Ta= Ta=
= I Conditions
Symbol|  Parameter M| TAT*2C | secto + 25| -socto +asc| M .
Typ Guaranteed Limits
Icc Max Quiescent Vin = Vee
Supply Current 55 8.0 160.0 80.0 PA or GND (Note 5)
loLo TMinimum Dynamic 50 75 mA |VoLp = 1.65V Max
ut Current 55
lowp | OUtP 50 -75 mA [Vonp = 3.85V Min
Vop | Quiet Output Figures 2-12, 13
Maximum Dynamic Voi 5.0 0.5 08 v (Notes 2, 3)
VoLv | Quiet Output _ _ Figures 2-12, 13
Minirurn Dynamic Vo 50 0.5 08 v (Notes 2, 3)
Vonp | Maximum Figures 2-12, 13
Overshoot 5.0 |Von + 1.0|Voy + 1.5 v (Notes 1, 3)
Vonv | Minimum _ _ Figures 2-12, 13
Vo Droop 6.0 |Voqy —1.0|Von — 1.8 v {Notes 1, 3)
ViHD Minimum High (Notes 1, 4)
Dynamic Input 5.0 17 20 \
Voltage Level
ViLp Maximum Low (Notes 1, 4)
Dynamic Input 5.0 1.2 0.8 v .
Voltage Level
+Maximum test duration 2.0 ms; one output loaded at a time.
Note 1: Worst case package.
Note 2: Maximum number of outputs that can switch simultaneously s n. (n — 1) outputs are switched LOW and one output held LOW.
Nots 3: Maximum number of outputs that can switch simultaneously is n. (n — 1) outputs aré switched HIGH and one output hekd HIGH.
Note 4: Maximum number of data inputs (n) switching. (n — 1) inputs switching OV to 3V ('ACTQ). Input under test switching 3V to threshold (ViLo)-
Note 5: Icc for S4ACTQ @ 25°C Is identical to 74ACTQ @ 26°C.
AC Electrical Characteristics: see section 2 for waveforms
74ACTQ S4ACTQ 74ACTQ
- Ta = —565°C Ta = —40°C
. =
Symbol Parameter Ve A | otz to+85°C | Units| RS
L " CL = 50pF CL = 50 pF
Min Typ Max Min Max Min Max
toLH Propagation Delay ’
tPHL Transparent Mode 5.0 g: gg gg gg :g ns | 23,4
AptoBhorB,to A, : ) i ) )
tpLH Propagation Delay
4.7 8.9 9.8 3.4 10.8
. | CEBA,, [EAB, 50| 39 83 90 31 o8 | ™ |294
to An. Bp
tpzH Output Enable Time
‘ tpz. | OEBA, or OEABntoAqorBn | 5.0 :'g gg 19623 g'g 1%% ns | 256
" TEBA,, or CEAB,, to A, or B, - ) i . A
tpHZ Qutput Disable Time
tz | OEBAqorOEABnloAqorB,| 50 [ 25 22 50 210 33 | ne |258
TEBA,, or CEAB,, to A, or By y . : * .
*Vottage Range 5.0 is 5.0V £0.5V.
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AC Operating Requirements: see section 2 for Waveforms b4
-3
74ACTQ 54ACTQ 74ACTQ «
. _ Ta = —55°C Ta = —40°C
- Symbol Parameter vgf) 1;:‘ - ;:5": to +125°C to +85°C | Units :':_
L P CL=50pF | C_=350pF
Typ Guaranteed Minimum
ts Setup Time, HIGH or LOW
A, of By to (EBA, or LEAB, | 0 3.0 3.0 ns 27
tH Hold Time, HIGH or LOW
An or By to [EBA, or LEAB, | °° 15 1.5 ns 27
tw Latch Enable, Bto A
Pulse Width, LOW 50 40 4.0 ns | 24
*Voltage Range 5.0 is 5.0V +0.5V
Extended AC Electrical Characteristics: see section 2 for Waveforms
74ACTQ 54ACTQ 74ACTQ 54ACTQ
Ta = —40to +85°C Ta = Mi
Vee = Com Vce = Mil Ta = —40to +85°C Ta = Mil
CL = 50 pF Ci = 50pF Vec = Com Vee = Mil  |Units| Fig.
.| Symbol Parameter 16 Outputs 16 Outputs Cp = 250 pF CL = 250 pF " No.
| Switching Switching (Note 2) (Note 2)
i {Note 1) (Note 1)
Min Typ Max | Min Max Min Max Min Max
tpLH Propagation Delay
tpHL  |Transparent Mode ;g 191 61 g? 1;3 ns |2-3,4
An to BporBpto Ap ) ) : .
tpLH Propagation Delay 4.3 11.3 6.2 16.3 ns 2.3, 4
tpHL [LEBA,, LEAB,, to Ap, By, 3.7 9.7 58 14.9 '
tpzn  {Output Enable Time 40 107
tpz.  [OEBA, or DEAB to Ay or By 4'3 1" '3 (Note 3) (Note 3) ns |2-5,6
[CEBA, or CEAB,, to A, or By, ’ :
tpHZ OQutput Disable Time 3.0 8.0
trz [OEBA,or OEAB, to Ajor By, 2‘8 7.6 (Note 4) (Note 4) ns |2-5,6
CEBA,, or CEAB, to Ap or B, " )
tosHL |[Pin to Pin Skew 14 ns
(Note 5)|HL Data to Output .
tosLH  |Pin to Pin Skew 1.4 ns
(Note 5)|LH Data to Output .
tosHL |Pin to Pin Skew 26 ns
(Note 5){Latch to Output .
tosty  |Pin to Pin Skew 1.0 ns
(Note 5)jLatch to Output :
tost |Pinto Pin Skew 1.0 ns
(Note 5)|Data to Output !
tosT |Pinto Pin Skew 2.0 ns
(Note 5)|Latch to Output )
Note 1: This specification I1s guaranteed but not tested. The limits apply to propagation delays for all paths described switching in phase (i.e., all low-to-high, high-
to-low, etc.).
Note 2: 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 only.
Note 3: TRI-STATE delays are load dominated and have been excluded from the datasheet.
Note 4: The Output Disable Time is dorinated by the RC network (5009, 250 pF) on the output and has been excluded from the datasheet.
Note 5: Skew is defined as the absolute value of the difference b the actual pr ion delays for any two separate outputs of the same device. The
specification applies to any outputs switching HIGH to LOW (toshy), LOW to HIGH (tosLH), or any combination switching LOW to HIGH and/or HIGH to LOW
(tos1)-
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% Capacitance
a Symbol . Parameter Typ Units Conditions
Cin Input Capacitance 45 pF Vog = 5.0V
Cro z:::’.o'w"““" 950 pF Voo = 50V
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