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FEATURES

+ Combines "245 and 373 type func-
tions in one chip

= 8-bit octal transceiver with D-type
latch

+ 3-State buffers
+ Output capability: £24 mA

+ CMOS (AC) and TTL (ACT) voltage
level inputs

+ 50Q incident wave switching

+ Center-pin V¢¢ and ground configu-
ration to minimize high-speed switch-
ing noise

+ lcc category: MSI

DESCRIPTION

The 74AC/ACT11543 high-performance
CMQOS devices combine very high
speed and high output drive compa-
rable to the most advanced TTL fami-
lies.

The 74AC/ACT11543 Qctal Latched
Transceiver contains two sets of D-type
latches for temporary storage of data
flowing in either direction. Separate
Latch Enable (LEag, LEga) and Output
Enable (OEpg, OEpgy) inputs are pro-
vided for each register to permit inde-
(continued)

PIN CONFIGURATION

AC1 1 543 Preliminary Specification
ACT1 1 543 Product Specification

Octal latched transceiver with dual
enable (3-State)

QUICK REFERENCE DATA

N and D Packages

28] OFg,
27] [Eg,
[26] B,
[25] B,
[24] B,

EIEIHE]B]HMQE]HI:!M?

G
3
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CONDITIONS TYPICAL
SYMBOL PARAMETER Tamo = 25°C; GND = 0V; UNIT
Veg = 5.0V AC | ACT
tern/ Propagation delay _
tPHL An to Bn ar B" to An CL - SOPF 55 6.4 ns
Power dissipation f=1MHz; Enabled 45 47
Cpp capacitance per pF
ransceiver! C_ = 50pF Disabled 10 13
Cin Input capacitance V=0V or Vee 45 4.5 pF
Cuo ItCeapacitance Vyg= OV or Vgg; Disabled 12 12 pF
Per Jedec JC40.2
lLatcH | Latch-up current Standard 17 500 500 mA
Note:
1. CPD is used to determine the dynamic power dissipation (PginpW):
PD = CPD x VCCZ x 'l +3 (CL x VCCZ x fo) where:
f, =inputfrequency in MHz, C = output load capacitance in pF,
fo = output frequency in MHz, Vg = supply voltage in V,
z (CL x V002 x{g) = sum of cutputs
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
28-pin plastic DIP -40°C to +85°C 74AC11543N
(300mil-wide) 74ACT11543N
28-pin plastic SOL -40°C 10 +85°C 74AC11543D
(300mil-wide) 74ACT11543D
LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
LI N
24 I~
pre ]&— EN1(AB)
2 3 & 5 10 11 12 13 27 DN
: t : t LI N EN2(BA)
28 D
Aﬂ A1 ‘l A! Al AS AS A7
15 —doE,, I-J
0 —doE,, Es P 18 P PV 2V | —en?
16 —qLe,, Ew P— 1 3
27 —dLE o —_——— __4_;&
4
B 8B BBEBBE LT L 2t
EEEEEEE P sl
26 25 24 23 20 19 18 17 10 20
11 19
12 18
13 17
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Octal latched transceiver with

dual enable (3-State)

74AC/ACT11543

pendent control of inputting and output-
ting in either direction of data flow.

FUNCTIONAL DESCRIPTION

The 74AC/ACT11543 Octal Latched
Transceiver contains two sets of eight
D-type latches, with separate input and
controls for each set. For data flow
from A to B, for example, the A-to-B

Enable (Eag) input must be Low in or-
der to enter data from Ag - A7 or take
data from Bg - By as indicated in the
Function Table. With Exg Low, a Low
signal on the A-to-B Latch Enable
(LEag) input makes the A-tc-B latches
transparent; a subsequent Low-to-High
transition of the TEag signal puts the A
latches in the storage mode and their

PIN DESCRIPTION

PIN NUMBER SYMBOL NAME AND FUNCTION
15 OFa A-to-B output enable input (active Low)
28 6@3;\ B-to-A output enable input (active Low)
16 TEse A-to-B latch enable input (active Low)
27 Ea,\ B-to-A latch enable input (active Low)
14 Eas A-to-B enable input (active Low)
1 ?gA B-to-A enable input (active Low)
10?:'131’.41'2,5'1 3 Ag-A; | Datainputs/outputs (A side)
gg' 2159',21;: 21:;' By-B; | Datainputs/outputs (B side)
6,7,889 GND Ground (OV)
21,22 Veo Positive supply voltage
FUNCTION TABLE
INPUTS
OFxx Erx B — OUTPUTS STATUS
H X X X z Outputs disabled
X H X X Z Outputs disabled
t I IL' r; é Diasabled + latched
t lL' 1 r; E Latch + display
L L L H H Transparent
L L L L L
L L H X NC Hold
H = High voltage level _
h = High state must be present one setup time before the Low-to-High transition of LEgy

or Exx (XX = AB or BA)

Low voltage level

Low state must be present one setup time before the Low-te-High transition of TEyx
or Exy (XX = AB or BA)

1 = Low-to-High transition of LEyy aor Exy (XX = AB or BA)

X = Dontcare

NC = No change

Z = High-impedance state

[

L
|
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outputs no longer change with the A
inputs. With Epg and OEpg both Low,
the 3-State B output buffers are active
and display the data present at the out-
puts of the A latches. Control of data
flow from B to A is similar, but using the
Ega, LEga, and OEg, inputs.
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Octal latched transceiver with

dual enable (3-State) 74AC/ACT11543
LOGIC DIAGRAM
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Octal latched transceiver with

dual enable (3-State)

74AC/ACT11543

RECOMMENDED OPERATING CONDITIONS

74AC11543 74ACT11543
SYMBOL PARAMETER - UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage 3.0’ 5.0 55 45 5.0 55
Vi Input voltage o Veo 0 Veo
Vo Output voltage 0 Ve Vee
AVAY Input transition rise or fall rate 0 10 10 ns/V
Tamo Operating free-air temperature range -40 +85 -40 +85 °C
NOTE:

1. No electrical or switching characteristics are specified at Vo < 3V. Operation between 2V and 3V is not recommended, but within that range, a device

output will maintain a previously established logic state.

ABSOLUTE MAXIMUM RATINGS'

SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Voo DC supply voltage -0.5TO+70 \
> V| <0 -20
Ik DG input diode current mA
or V> Ve 20
V'
! DC input voltage -0.51t0 Vg +0.5 v
l 2 Vo <0 -50
OK DC output diode current mA
or Vo > VCC 50
V,
° DCoutput voltage -0.510 Vg +0.5 Vv
DC output source or
| =0toV,
o sink current per output pin Vo to Vee 50 mA
lee DC Vg current +400
or mA
| anD DC ground current +400
Ts1a Storage temperature -65 to 150 °C
Power dissipation per package Above 70°C; derate linearly by 8mW/K 500 mw
Prot Power dissipation per package .
Plastic surface mount (SO) Above 70°C; derate linearly by 8mW/K 400 mwW
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or
any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for
extended periods may affect device reliability.

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

Cctober 17, 1990
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Octal latched transceiver with

74AC/ACT11543
dual enable (3-State)
DC ELECTRICAL CHARACTERISTICS
74AC11543 7T4ACT11543
SYMBOL|  PARAMETER TEST CONDITIONS | Vo | Tams = +25°C | Tamb =-40°C 1 ¢ Lo5oc | Tamp =-40°C | )
©C | "amb to+85°C | ® 10 +85°C
v Min | Max | Min ; Max | Min | Max | Min | Max
' 30| 210 2.10
vy | Highdevel 45| 315 3.15 2.0 20 v
input voltage
55| 3.85 3.85 20 2.0
3.0 0.90 0.90
Low-level
Vi input voltage 45 1.35 1.35 0.8 0.8 \4
5.5 1.65 1.85 0.8 0.8
30 29 29
loi=-50pA | 45| 4.4 44 44 4.4
65| 54 5.4 54 54
High-leve! Vi=Vi -
Y lon = -4mA 3.0 [ 2.58 2.48
OH | output voltage orvy LM Y
45 .94 . 3. 8
lop = -24mA 3.9 3.8 94 3
55 | 494 4.8 4.94 4.8
lon = -75mA' 5.5 3.85 3.85
3.0 0.1 0.1
loL = 50pA 4.5 0.1 0.1 0.1 0.1
55 0.1 0.1 0.1 0.1
Low-level Vi=Vy -
v lo, = 12mA 0 } 0.4
oL output voltage orViy o 8 0.36 4 v
I, = 24mA 45 0.36 C.44 0.38 0.44
55 0.36 0.44 0.36 0.44
loL=75mA! | 55 1.65 1.65
Iy Input leakage current | V| = Vgg or GND 55 0.1 $1.0 0.1 #.0 | pA
3-State cutput Vi=ViorVy,
Yoz off-state current Vo=Vccor GND 55 05 50 08 R
Quiescent supply Vi = Vgg or GND,
lee | current lo = OmA 55 8.0 80 8.0 80
Supply current, One input at 3.4V, other
Alee | TTLinputs High inputs at Veg or GND | 55 0.9 10 | mA
NOTES:

1. Not more than one output should be tested at a time, and the duration of the test should not exceed 10ms.
2. This is the increase in supply current for each input that is at one of the specified TTL valtage levels rather than OV or V.
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Octal latched transceiver with

74AC/ACT11543
dual enable (3-State)
AC ELECTRICAL CHARACTERISTICS AT 3.3V 0.3V
74AC11543
SYMBOL PARAMETER WAVEFORM Tamp = +25°C Tanp = 40C 10 UNIT
Min Typ Max Min Max
teLH Propagation delay 1 2.9 76 9.2 29 10.4 ns
teue A toByorB, to A, 4.0 8.8 1.6 4.0 11.9
toLH Propagation delay 2 35 8.8 10.7 35 12.0 ns
tpuL LEBA to An or LEAg to Bn 4.3 9.7 12.0 4.3 13.5
tpzn Qutput enable time 3 3.6 8.7 104 3.6 11.6 ns
tpzL OEga to A, or OEpg to B, 5.2 104 12.8 52 185
tpzn Cutput enable time 3 4.1 9.6 114 4.1 12.7 ns
tezL Egato AqorEagto B, 57 113 14.1 5.7 16.7
tpuz Output disable time 3 38 6.9 8.6 3.8 9.3 ns
tp1 7 OEpga to A or OE,g to B, 4.0 6.9 8.5 40 9.1
tphz Output disable time 3 4.3 7.7 9.4 4.3 10.1 ns
tPLZ EBA to An or EAB to Bn 4.3 7.8 9.8 4.3 10.4
Setup time, High or Low 4
s A, 10 LE g of By to [Eaa 3.0 3.0 ns
Hold time, High or Low
W ﬁAB toAjor EBA to B, 4 05 0.5 ns
Setup time, High or Low 4
's Apto Epgor B to Egy 35 3.5 ns
Hold time, High or Low
= ' 4
R Eag to AporEgato By, 0.0 0.0 ns
Latch enable pulse width
tw Low 2 400 4.0 ns
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Octal latched transceiver with

74AC/ACT11543
dual enable (3-State)
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V
74AC11543
SYMBOL PARAMETER WAVEFORM Tomp = +25°C Tambfa’s‘t‘gc to UNIT
Min Typ Max Min Max
tpLH Propagation delay 1 283 4.8 6.8 2.3 7.5 ns
oL AptoBhorB, o A, 3.3 6.1 8.0 33 89
tpLH ﬂ)pagation dg_l_ay 2 3.0 5.6 76 3.0 8.4 ns
tpHL LEga to AporlEsgto B, 3.7 6.6 8.9 3.7 9.9
tpzy Output enable time 3.1 87 7.6 3.1 83
= = 3 ns
toz Ckpa 10 Ay or OE g to By, 4.4 77 9.9 44 11.2
tpzy Output enablg time 3 3.6 6.2 8.3 3.6 9.1 ns
toz EgatoAyorExgto B, 49 8.3 10.6 4.9 12.0
tpHz Output disable  time 3 3.5 55 7.2 3.5 7.7 ns
te1z OEga to Ay or OE g to B, 36 55 7.3 3.6 7.7
tpHz 9u!put disab_l_g time 3 3.9 6.0 7.7 3.9 8.3 ns
torz EBA to An or EAB to Bn 4.0 6.0 8.1 4.0 8.5
Setup time, High or Low
's A, t0 LEpg or B, to L, 4 20 20 ns
Hold time, High or Low
b [Eapto A or[Egat0 B, 4 1.0 1.0 ns
Setup time, High or Low
ts An to ..E-AB or Bn to EBA 4 25 25 ns
Hold time, High or Low
tH Epgto A, o EBA 10 B, 4 0.5 0.5 ns
Latch enable pulse width
tw Low 2 4.0 4.0 ns
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Octal latched transceiver with

74AC/ACT11543
dual enable (3-State)
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V
74ACT11543
e Tamp = -40°C to
SYMBOL PARAMETER WAVEFORM Tamp = +25°C +85°C UNIT
Min Typ Max Min Max
teLk Propagation delay 1 3.5 8.2 9.1 3.5 10.2 ns
tone A toBorByto A, 3.2 6.5 10.8 3.2 121
toLy Propagation delay 2 3.0 6.1 10.1 3.0 11.2 ns
tenL LEBA to An or LEAB to B, 3.7 7.2 1.7 3.7 13.2
tpzn Output enable ime 3 3.3 6.4 10.5 33 115 ns
tpzL OEBA to An or OEAB to Bn 30 8.0 12.8 3.0 15.3
tpzn Output enable time 3 3.5 8.7 111 3.5 12.2 ns
tPZL EBA to An or EAB to B" 3.2 8.4 13.4 3.2 16.0
tpnz Output disable time 3 4.6 6.9 9.6 486 10.4 ns
tprz OEga to A, or OEap to By 5.0 71 9.8 5.0 10.5
tpnz Qutput disable time 3 4.8 73 10.1 4.8 11.0 ns
tprz Ega to A of Eag to By 5.1 75 10.3 5.1 1.1
Setup time, High or Low 4
s A, to LExg or By to [Ega 25 25 ns
Hold time, High or Low
L » THEA S 4
b [E,g to Ayor LEgato B, 20 20 ne
Setup time, High or Low
ts An to EAB or Bn to EBA 4 3.0 3.0 ns
Hold time, High or Low
tH EAB to An OTEBA to Bn 4 1.5 15 ns
Latch enable pulse width
tw Low 2 40 4.0 ns
AC WAVEFORMS

AjorBo INPUT

B orA, OUTPUT

Waveform 1. Waveforms Showing the Input (An or Bn) to Output (Bn orA)
Propagation Delays

LE,; orLE g, 1nPUT

A“ or B'| OUTPUT Vi

Waveform 2. Waveforms Showing the Latch Enable Input (LExx) Pulse Width and the Latch
Enable Input to Output (A orB ) Propagation Delays
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Octal latched transceiver with

dual enable (3-State) 74AC/ACT11543

AC WAVEFORMS (Continued)

5F,p 0 OE g,
B o Ens vyt
Veo A, or B, INPUT
CUTPUT
L—E‘_. o lE,,,
OUTRYUT Fan B T
oy
Waveform 3. Waveforms Showing the 3-State Output Waveform 4. Waveforms Showing the Data Setup and Hold
Enable and Disable Times Times for A_ or B_ input 10 Latch Enable (LEpg: LEg,) and
nable (Epg: Epp) Inputs

WAVEFORM CONDITIONS

INPUTS OUTPUTS
V|N = GND to Vcc,
AC Vour=VoLto V
Vi = 50% Vg ouT = VoL 10 Vo
Vin = GND to 3.0V,
ACT Vi = 50% Vg
Vy=15V
TEST CIRCUIT
Vee
T 2V,
R L
GENERATOR &5 ouT &> J_ A o Open
[ ~ ]
= = - = :-_-E = = GND
Test Circuit
TEST S1 DEFINITIONS
C_ = Load capacitance, 50pF; includes jig
t (o]
PLt P pen and probe capacitance
teuztez 2Vee R.= Load resistor, 500Q
t prz't pze GND Ry = Termination resistance should be
equal to Zgt of pulse generators
SWITCH POSITION
: Input pulses: PRR s 10MHz
t=1t=3ns
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DEFINITIONS OF SYMBOLS
AND TERMS USED IN

ACL DATA SHEETS
Current

Positive current is defined as conven-
ticnal current flow into a device.

Negative current is defined as conven-
tional current flow out of a device.

lcc  Quiescent power supply
current; the current flowing into
the Vi supply terminal.

Additional quiescent supply
currant par input pin at a
specified input voltage and

Vee-

Alee

Quiescent power supply
current; the current flowing into
the GND terminal.

lanp

h input leakage current; the
current flowing into a device at
a specified input voltage and

Vee.

hk Input diode current; the current
flowing into a device at a
specified input voltage.

lo Input/output source or sink
current; the current flowing into
a device at a specified input/
output voltage.

g Output source or sink current;
the current flowing into a device
at a specified output voltage.

loxk  Output diode current; the
current flowing into a device at
a specified output voltage.

loz  OFF-state output current; the
leakage current flowing into the
output of a 3-State device in
the OFF-state, when the output
is connected to Vg or GND.

October 1990

Definitions of Symbols

Voltages

All voltages are referenced to GND
(ground), which is typically OV.
GND Supply voltage; for a device
with a single negative power
supply, the most negative
power supply, used as the
reference level for other
voltages; typically ground.

Vcc  Supply voltage; the most
positive potential on the device.

Vee  Supply voltage; one of two
(GND and Vgg) negative power
supplies.

Vi Hysteresis voltage; difference
batween the trigger levels when
applying a positive and a
negative-going input signal.

Vin  High-level input voltage; the
range of input voltages that
represents a logic High-level in
the system.

Vit Low-level input voltage; the
range of input voltages that
represents a logic Low-level in
the system.

High-level cutput voltage; the
range of voltages at an output
terminal with a spacified output
loading and supply voltage.
Device inputs are conditioned
to establish a High-level at the
output.

VoL  LowHeval output voltage; the
range of voltages at an output
terminal with a specified output
loading and supply voltage.
Device inputs are conditioned
to establish a Low-level at the
output.

V1,  Trigger threshold voltage;
positive-going signal.

23

V. Trigger threshold voltage;
negative-going signal,

Capacitances

G Input capacitance; the capaci-
tance measured at a terminal
connected to an input of 2
device.

input/Output capacitance; the
capacitance measured at a
terminal connected to an 1/O-
pin (e.g. a transceiver).

Cro

CL Qutput load capacitance; the
capacitance connected to an
output terminal including jig and
probe capacitance.

Power dissipation capacitance;
the capacitance used to
determine the dynamic power
dissipation per logic function
when no extra load is provided
to the device.

Cep

AC Switching Parameters

f) Input frequency; for combina-
torial logic devices the maxi-
mum number of inputs and
outputs switching in accor-
dance with the device function
table. For sequential logic
devices the clock frequency
using alternate High and Low
for data input or using the
toggle mode, whichever is
applicable.

fo Output frequency; each output.

Maximum clock frequency;
clock input waveforms should
have a 50% duty factor and be
such as to cause the outputs to
be switching from 10% Vg to
90% V¢ in accordance with
device function table.

fraax

ty Hold time; the interval immedi-
ately following the active
transition of the timing pulse
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Definitions of Symbols

(usually the clock pulse) or
following the transition of the
control input to its latching
level, during which interval the
data to be recognized must be
maintained at the input to
ensure their continued recogni-
tion. A negative hold time
indicates that the correct logic
level may be released prior to
the timing pulse and still be
recognized.

Clock input rise and fall times;
10% and 90% values.

trte

tpy  Propagation delay; the time

between the specified refer-
ence points, normally the 50%
points for 74AC devices on the
input and output waveforms
and the 1.5V points for the
74ACT devices, with the output
changing from the defined
High-level to the defined Low-
level.

Propagation delay; the time
between the specified refer-
ence points, normally the 50%
points for 74AC devices on the
input and output waveforms
and the 1.5V point for the
74ACT devices, with the output
changing from the defined Low-
level to the defined High-level.

tpLH

3-State output disable time;
the time between the specified
reference points, normally the
50% points for the 74AC
devices and the 1.5V points for
the 74ACT devices on the
output enable input voltage
waveform and a point repre-
senting 20% of the output
swing on the output voltage
waveform of a 3-State device,
with the output changing from a
High-level (Vo) to a high-
impedance OFF-state (7).

tPHZ
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trLz

tezH

tpzL

trec

3-State output disable time;

the time between the specified
reference points, normally the
50% points for the 74AC
devices and the 1.5V points for
the 74ACT devices on the
output enable input voltage ts
waveform and a point repre-
senting 20% of the output
swing on the output voltage
waveform of a 3-State device,
with the output changing from a
Low-level (Vo) to a high-
impedance OFF-state (Z).

3-State output enable time; the
time between the specified
reference points, normally the
50% points for the 74AC
devices and 1.5V points for the
74ACT devices on the output
enable input voltage waveform
and the 50% point on the
output voltage waveform of a 3-
State device, with the output
changing from a high-imped-
ance OFF-state (Z) to a High-
leve! (Vop).

THL

3-State output enable time; the
time between the specified
reference points, normally the
50% points for the 74AC
devices and the 1.5V points for
the 74ACT devices on the
output enable input voltage
waveform and the 50% pointon  ty
the output voltage waveform of

a 3-State device with the cutput
changing from a high-imped-

ance OFF-state (Z) to a Low-

level (Vo).

Lk

Recovery time; the time
between the end of and
overriding asynchronous input,
typically a clear or reset input,
and the earliest permissible
beginning of a synchronous
control input, typically a clock

24

input, normally measured at the
50% peints for 74AC devices
and the 1.5V points for the
74ACT devices on both input
voltage waveforms.

Setup time; the interval
immediately preceding the
active transition of the timing
pulse (usually the clock pulse)
or preceding the transition of
the control input to its latching
level, during which interval data
to be recognized must be
maintained at the input to
ensure their recognition. A
negative setup time indicates
that the correct logic level may
be initiated sometime after the
active transition of the timing
pulse and still be recognized.

Output transition time; the time
between two specified refer-
ence points on a waveform,
normally 90% and 10% points,
that is changing from High-te-
Low.

Output transition time; the time
between two specified refer-
ence points on a waveform,
normally 10% and 90% points,
that is changing from Low-to-
High.

Pulse width; the time between
the 50% amplitude points on
the leading and trailing edges
of a pulse for 74AC devices
and at the 1.5V points for
74ACT devices,



