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Quadruple Bus Transceivers with 3-State Outputs

These quadruple bus transceivers are designed for asynchronous two-way communications between
data buses. The control function implementation allows for maximum flexibility in timing. These
devices allow data transmission from the A bus to the B bus or from the B bus to the A bus depending
upon the logic levels at the enable inputs (GBA and GAB). The enable inputs can be used to disable
the device so that the buses are effectively isolated.

The dual-enable configuration gives the quadruple bus transceivers the capability to store data

by simultaneous enabling of GBA and GAB. Each output reinforces its input in this transceiver
configuration. Thus, when both control inputs are enabled and all other data sources to the two sets
of bus lines are at high impedance, both sets of bus lines (8 in all) will retain their states. The 4-bit
codes appearing on the two sets of buses will be complimentary for the ‘ALS242 and ‘AS242 or
identical for the ‘ALS243 and ‘AS243.
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SN54ALS242B, SN54ALS243A, SN54AS242, SNH4AS243
SN74ALS242B, SN74ALS243A, SN74AS242, SN74AS243
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

DZ2661, DECEMBER 1882 - REVISED MAY 1986

2-Way Asynchronous Communication
Between Data Buses

P-N-P Inputs Reduce Loading

Package Options Include Plastic ‘'Small
QOutline’” Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil
DIPs

Dependable Texas Instruments Quality and
Reliability

description

These quadruple bus transceivers are designed
for asynchronous two-way communications
between data buses. The control function
implementation allows for maximum flexibility in
timing. These devices aliow data transmission
from the A bus to the B bus or from the B bus
to the A bus depending upon the logic levels at
the enable inputs (GBA and GAB). The enable
inputs can be used to disable the device so that
the buses are effectively isolated.

The dual-enable configuration gives the
quadruple bus transceivers the capability to store
data by simultaneous enabling of GBA and GAB.
Each output reinforces its input in this
transceiver configuration. Thus, when both
control inputs are enabled and all other data
sources to the two sets of bus lines are at high
impedance, both sets of bus lines (8 in ail} will
retain their states. The 4-bit codes appearing on
the two sets of buses will be complimentary for
the ‘ALS242 and 'AS242 or identical for the
‘ALS243 and 'AS243.

The -1 versions of the SN74ALS’ parts are
identical to the standard versions except that the
recommended maximum QL is increased to
48 milliamperes. There are no -1 versions of the
SNB4ALS’ parts.

The SN54' family is characterized for operation
over the full military temperature range of
~-55°C to 125°C. The SN74' family is
characterized for operation from 0°C to 70°C.
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FUNCTION TABLE

INPUTS 'ALS242B 'ALS243A
GAB GBA ‘AS242 'AS243
AtoB AtoB
H H B A Bto A
H L Isalation Isolation
L H Latch A and B | Latch A and B
(A =B) (A =Bl

tsm

ircui

ALS and ASC

PRODUCTION DATA documants contain information
currant as of publication date. Products canform to
specifications per the terms of Texas Instruments
standard warranty. Production precessing doss not
necessarily include testing of all parameters.
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SN54ALS2428B, SN54ALS243A
SN74ALS242B, SN74ALS243A
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

logic symbolsT

'ALS242B, 'AS242 ‘ALS243A, 'AS243
13)
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> TThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
| Pin numbers shown are for D, J, and N packages.
wn
g logic diagrams (positive logic)
Q. 'ALS2428B, 'AS242 "ALS243A, 'AS243
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Pin numbers are for D, J, and N packages.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SUpPly voltade: MEC siveir o s 50 0% 5 & o wodlend By o3 ¥ SRy on S Bd weilie B S aEaee o 7V
Inputivaltage: All INPOLS <5 o7 w5 s o o SomRmed e 59 S0 SRR B W B s B G W e o 7V
IOEDOTEE o simsisas ts 8% WLATETRTE B e Whlee o AT BTGB G N SRR e 55V
Operating free-air temperature range: SN54ALS242B, SN64ALS243A ... ... ... -865°C to 125°C
SN74ALS242B, SN74ALS243A . .. .. ... .. ... OPC 1o 70YC
Storage teMperatUre TaNGER: u i wi ce oo & i S8 v o Wi Soasen Ba Bl B o —-65°C to 150°C
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SN54ALS242B, SN54ALS243A
SN74ALS242B, SN74ALS243A
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN54ALS242B SN74ALS2428B
SN54ALS243A SN74ALS243A UNIT
MIN NOM MAX MIN NOM MAX
Vee o Supply voltage 4.5 5 5.5 4.5 5 55 \%
ViH High-level input voltage 2 2 vV
VL Low-level input voltage 0.7 0.8 v
loH High-level output current -12 -15 mA
12 24
loL Low-level output current 281 mA
Ta Operating free-air temperature -55 125 0 70 °C

TThe 48-mA limit applies only to the -1 versions, and only if Ve is maintained between 4.75 V and 5.25 V.

electrical characteristics over recommended operating free-air temperature range (unless otherwise u
noted) =
SN54ALS5242B SN74ALS242B &
PARAMETER TEST CONDITIONS SN54ALS243A SN74AL5243A UNIT E
MIN_ TYPt max | min TYPT  MAX
ViK Ve = 4.5V, | = —18 mA -1.2 -1.2 \'4 “
Vee = 45Vtobb6V, Igy = -0.4 mA Veg -2 Vee -2 <
Vou Vee = 4.6 V loH - —3 mA 24 32 2.4 3.2 y 'E
Ve - 4.5V, logH = —12 mA 2 a
Vee = 456V, loH = =15 mA 2 v
Vee = 4.5V, loL = 12 mA 0.25 0.4 0.26 0.4 —
VoL Vee = 4.5V, oL = 24 mA 035 05| V <
Ve = 475 0V, loL = 48 mA (-1 versions) 0.35 0.5
" Control inputs { Ve = 5.5V, Vi=7V 0.1 0.1 mA
A or B ports Vee = 6.6V, Vi =558V 0.1 0.1
. Control inputs Vee - 55V, - V- 2.7V 20 20 WA
AorB pm‘('at 20 20
I Control inputs Vee = 5.5V, Vi - 0.4V -0.1 -01 mA
A or B ports? -0.1 -0.1
o Vee = 5.5V, Vg =2.25V 30 112 | - 30 ~112 | mA
Outputs high 10 20 10 16
"ALS242B Outputs low 14 26 14 21
ek Vee = 5.5V Qutputs disabled 12 24 12 19 mA
Oututs high 156 30 15 25
'ALS243A Outputs low 20 35 20 30
Qutputs disabled 21 37 21 32
T All typical values are at Vee = BV, Ta = 25°C.
*For 1/0 ports, the parameters |y and Iy include the off-state output current.
5 The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igs.
%
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SN54ALS242B, SN54ALS243A
SN54ALS242B, SN54ALS243A
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

‘ALS242B switching characteristics (see Note 1)

Ve = 5V, Veg = 45V t55Y,
CL = 50 pF, CL = 50 pF,
R1 = 50O 11, R1 = 500 0,
FROM TO
PARAMETER R2 = 500 0, R2 = 500 11, UNIT
(INPUT} (OUTPUT)
Ta = 25°C Ta = MIN to MAX
'ALS242B SN54ALS242B SN74ALS242B
TYP MIN MAX | MIN MAX
t b 2 15 2 11
PLH A or B Bor A ns
tPHL 5 2 14 2 10
tpzH &Ag 8 10 3 22 4 18 e
2 tpzL " 7 25 7 21
$ 6 g 1 2 14
PHZ GAB 8 6 ns
tpLz B 2 18 2 12
t 10 4 22 4 18
> PZH GBA A ns
5 tp2L 1 7 25 7 21
tPHZ 6 2 16 2 14
o GBA A ns
tpLZ 5 2 18 2 12
=
o
> "ALS243A switching characteristics (see Note 1)
» Veg = 45V 1055V,
(@) C_ = 50 pF,
- FROM TO R1 = 500 11,
(] PARAMETER UNIT
c [INPUT) [OUTPUT) R2 = 50O 1,
— Ta = MIN to MAX
n SN54ALS243A SN74ALS243A
MIN MAX MIN MAX
t 4 1 1
PLH AorB B or A B 2 ! ns
tPHL 4 15 - M
t - 7 26 ¥
PZH GAB B 7 20 i
pzZL 7 25 7 20
tPH; — 2 14
FHE GAB B 16 2 ns
tpL7 3 27 3 22
1 7 26 7 20
PZH GBA A ns
tpzZL 7 25 7 20
t 2 16 2 14
PHZ GBA A ns
tpLZ 3 27 3 22
NQTE 1: Load circuit and voltage waveforms are shown in Section 1.
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SN54AS242, SN54AS243
SN74AS242, SN74AS243
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SUPPIY Voltage; VG, wsew s s v tinds i 5000 b SSRUN 56 Wi B o S RISTE ILGNE So DG RMeds A © i O a0 7V
Inplit voltage: AN INPETS i ciem s svie wu el w wm e 30w G5 G50 % 5 BN b BN e S B I 6 e b TN
e Ta] o e e W e 5.5V

Operating free-air temperature range: SN54AS5242, SN54AS243 ... . ......... —55°C to 125°C
SN74A5242, SN74A8243 .. ... ........... 0°C to 70°C

Storage temMpPeratura rante i swd b S 1w b e Ve PR S B 8 EE Bl SR wE s —B65°C to 150°C

recommended operating conditions

SNB4AS242 SN74AS5242
SNB4AS243 SN74AS243 UNIT
MIN NOM MAX MIN NOM MAX -
Vee o Supply voltage 4.5 5 5.5 4.5 5 5.5 vV
ViH High-level input voltage 2 2 WV v
VL Low-level input voltage 0.8 : 0.8 W =
IoH High-ievel output current =12 15 mA E
oL Low-level output current 48 B4 mA R
TA Operating free-air temperature -55 125 0 70 T o
: o . . v
electrical characteristics over recommended operating free-air temperature range (unless otherwise <
noted) <«
SN54AS242 SN74A5242 E
PARAMETER TEST CONDITIONS clisiaininl S ea s unit|{
MiN - TYPT  mAx | min TYPT  mAX =
VK Vee = 45V, I = -18 mA -1.2 -1.2 v <
Vee =45V 1wbbY, Igg= -2mA Vee 2 Vee - 2
Ve = 4.5V ipH = -3 mA 2.4 34 2.4 3.4
Voo V
Ve = 45V, lop = - 12 mA 2.4
Veg = 4.5V, lgH = - 15 mA 2.4
VoL Vee = 4.5V, lgL = 48 mA 0.55 v
Voo - 45V, oL - 64 mA 0.55
! Control inputs Ve = 5.6V, V=7V 0.1 0.1 i
A or B ports Voo = 55N, V=68V 0.1 0.1
W RaEaet| Voo =SSV i 2 7 ]
Control inputs -0.5 -5
"AS242
-05 -0.5
I A or B ports? Vee = 5.5V, V) = 0.4V mA
‘A5243
=1 =4
A or B portsi
10§ Voo - 5.6 V. Vg = 2.25 V -50 -150 | -50 150 | mA
Qutputs high 18 28 18 28
'AS242 QOutputs low 38 60 38 60
. VS =BEY Outputs di&abied 25 39 25 39 i
Outputs high 28 44 28 44
"AS243 Outputs low 47 74 47 74
Qutputs disabled 35 56 35 56

TAl typical values are at Voo = 5V, Ta = 25°C,
YFor 1/0 ports, the parameters I|H and Ij_ include the off-state output current.
5The output conditions have been chosen to produce a current that closely approximates one hatf of the true short-circuit output current, Ing.

i
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SN54AS242, SN54AS243
SN74AS242, SN74AS243
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

'AS242 switching characteristics (see Note 1)

Veg = 45Vt 55V,
CL = 50 pF,
FROM TO R1 = 500 0,
PARAMETER UNIT
(INPUT) (OUTPUT) Rz = 500 0,
Ta = MIN to MAX
SN54A5242 SN74AS242
MIN MAX | MIN MAX
2 7 2 .
'PLH A ar B BorA 65 ns
TPHL 2 6 2 5.7
_ 5.5
tPZH GAB B 2 o 2 ns
2 tpzL 2 85 2 7.5
t - 2 7 2 .
PHZ GAB B 55 1 s
> tpLZ 2 12.5 2 9.5
t 3 5
2 PZH GeA A > L
) tpzL 3 9 3 8
1 3 85 3 3
j<V] PHZ GBA A ns
= tpLZ 3 13.5 3 10.56
o
> ‘AS243 switching characteristics (see Note 1)
» Vee = 45Vt b5V,
2] CL = 50 pF,
= FROM TO R1 = 500 0,
(2] PARAMETER _ UNIT
c (INPUT) {OUTPUT) R2 = 500 .
iy Ta = MIN to MAX
® SN54AS243 SN74AS243
MiN MAX | MIN MAX
t 3 9 3 7.5
PLH AorB B or A ns
tPHL 3 8 3 6.5
t - 2 10 2 ]
PZH GAB B ns
tpzL 2 ] 2 7.5
t - 2 7 2 5
PHZ GAB B 6 ns
tpLZ 2 11 2 9
1 3 11 3 )
PZH GBA A - 195 1 s
1pZL 3 9.5 3 8.5
t 3 7. 7
PHZ GBA A ° 3 ns
tpLZ 3 14 3 11

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
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