TYPES SN54ALS638A, SN54ALS639A, SN54AS638, SN54AS639
SN74ALS638A, SN74ALS639A, SN74AS638, SN74AS639

OCTAL BUS TRANSCEIVERS

D2261, DECEMBER 1983

Bidirectional Bus Transceivers in High-
Density 20-Pin Packages

Choice of True or Inverting Logic

A Bus Outputs are Open-Collector; B Bus
Outputs are 3-State

Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

Dependable Texas Instruments Quality and
Reliability

description

These octal bus transceivers are designed for asyn-
chronous two-way communication between open-
collector and 3-state buses. The devices transmit
data from the A bus (open-collector} to the B bus
(3-state) or fram the B bus to the A bus depending
upon the level at the direction control {DIR) input. The
enable input (G} can be used to disable the device so
the buses are isolated.

DEVICE A QUTPUT B OUTPUT  LOGIC
‘ALS638A, 'AS638 Open-Collector 3-State Inverting
‘ALS639A, ‘AS639 Open-Collector 3-State True

The -1 versions of the SN74ALS’ parts are identical
to the standard versions except that recommended
maximum of gL is increased to 48 milliamperes.
There are no -1 versions of the SNGE4ALS' parts.

The SN54’ family is characterized for operation over
the full mifitary temperature range of —55°C to
125°C. The SN74’ family is characterized for opera-
tion from 0°C to 70°C.
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FUNCTION TABLE

CONTROL OPERATION

INPUTS "ALS638A ‘ALS639A
G DIR ‘AS638 'AS639

L L B datato A bus | Bdata to A bus
L H A data to Bbus | A data to B bus
H X Isolation Isolation
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TYPES SN54ALS638A, SN54ALS639A, SN54AS638, SN54AS639
SN74ALSG638A, SN74ALS639A, SN74AS638, SN74AS639
OCTAL BUS TRANSCEIVERS

logic symbols

‘ALSE38A, ‘AS638

functional block diagrams (positive logic)

‘ALS638A, ‘AS638
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w Pin numbers shown are for J and N packages.
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TYPES SN54ALS638A, SN54ALS639A, SN74ALS63I8A, SN74ALS639A
OCTAL BUS TRANSCEIVERS

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

SUPPIY VORAGE, VOC - - -+« o v v v e et e e et e e e A"
INPUL VORBGE: AILINPULS . . . . . oottt e e e 7V
ADUS O POMS . o o o ot it e e e s 7V
BBUS O POMS . . o o ot ottt e e e e 585V
Operating free-air temperature range:SN54ALS638A, SN54ALS639A . ................. —-55°C to 125°C
SN74ALS638A, SN74ALSB39A . ..................... 0°C to 70°C
S1Orage teMPEratur@ FANGE . . . . . .« oo o v e s -65°Cto150°C
recommended operating conditions
SNB54ALS638A SN74ALS638A
SN54ALS639A SN74ALS639A UNIT
MIN NOM MAX MIN NOM MAX
vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
VOH High-level output voltage A ports 5.5 5.5 v
IoH High-level output current B ports -12 -15 mA
logL Low-level output current A or B ports 12 42: mA
Ta Operating free-air temperature -55 125 0 70 °C

1The extended fimits apply only if Vee is maintained between 4.76 V and 5.26 V.
The 48-mA limit applies for the SN74ALS63BA-1 and SN74ALS639A-1 only.

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54ALS638A SN74ALS63BA
PARAMETER TEST CONDITIONS SNS54ALS639A SN74ALSB39%9A UNIT n
MIN TYP: MAX | MIN TYP: MAX |:
ViK Vee = 45V, = —18mA -1.5 -16 | Vv 2
IOH A ports voe = 4.5V, VoH = 5.6 V 0.1 01| mA Q
Vee - 46V105.6YV, gy = —0.4 mA |Vco-2 Vcc-2 E
VoH B ports zcc = 4.5V, loH = -3 mA 24 | 3.2 24 32 v (&)
cCc =45V, IoH = —12mA 2
Vee = 4.5V, loH = —15mA 2 2
Voo = 4.5V, oL = 12 mA 0.25 0.4 0.25 0.4
VoL | AorBpors Voo = 4.5V, oL = 24 mA v (&)
{loL = 48 mA for -1 versions) 035 05 2
\ Control inputs | VCC = 5.5V, Vi=7V 0.1 ol g
A or B ports Vee = 5.5V, Vi =55V 0.1 0.1 (75}
™ iT:;"p'gi:;s Vce = 5.5V, Vi=27V ig ;g WA &'
W hmBpass ] VeC TS5V, Vi 04y o3 1] ™
o1 B ports Vee = 5.5V, Vg = 2.25V -30 -112 | =30 1121 ma
Outputs high 18 36 18 30
’ALSB38A Qutputs low 25 48 26 41
ice Vec = 5.5V Outputs disabled 16 35 16 30 mA
Qutputs high 25 45 25 40
‘ALS639A Qutputs low 30 55 30 50
Outputs disabled 33 60 | 33 54
3 All typical values are at Voo = 5V, Tp = 25°C
§For I/O parts, the parameters |y and Jj_ include the off-state output current.
{The output conditions have been chosen to produce a current that closely approximates one half of tha true short-circuit output current, log.
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TYPES SN54ALS638A, SN54ALS639A, SN74ALS6I8A, SN74ALS639A

OCTAL BUS TRANSCEIVERS

‘ALS638A switching characteristics {see Note 1)

S1INJYID SY ANV SV !

2-442
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Ve = 45Vie 55V,
CL = 50 pF,
PARAMET| FROM To :E i :2079 _:,2: ts‘;l(“ans" ts) uNIT
ER {INPUT) (OUTPUT) T he = outputs),
Ta = MIN to MAX
SN54ALS63BA SN74ALS638A
MIN MAX [ mIN MAX
Y 2 1
PLH A 8 5 2 12 e
tPHL 2 15 2 12
1]
PLH 8 A 8 30 8 25 o
tPHL 8 35 8 30
1 = 5 30
PLH g A 5 25 s
tPHL 10 50 10 45
1 — 5
PZH g B 25 5 20 ns
tpzL 5 28 5 22
t —~ 2 12 2 0
PHZ g 8 ! ns
tPLZ 3 18 3 15
‘ALS638A switching characteristics {see Note 1)
Vge = 45V 65V,
CL = 50 pF,
PARAMETER FROM O 25 i izoj] ;\J: ‘;z‘p:‘:)’ UNIT
(NPUT) (OUTPUT) - Re = outputs},
Ta = MIN to MAX
SN54ALS639A SN74ALS639A
MIN MAax | MIN MAX
t
PLH A B 2 15 2 12 ns
tPHL 2 15 2 12
1
PLH 8 A 10 35 10 30 ns
tPHL 5 28 5 22
1 —~ 10
PLH 3 A 35 10 30 s
tPHL 10 40 10 35
t — 6 2
PZH G B8 8 5 21 ns
tpzL 8 30 8 25
t ~ 2 12
PHZ G B 2 10 ns
tpLZ 3 19 3 16
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54AS638, SN54AS639, SN74AS638, SN74AS639
OCTAL BUS TRANSCEIVERS

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

Supply voltage, VCC
Input voltage: All inputs
Abus /O ports

B bus /0 ports

Operating free-air temperature range: SN654AS638, SN54AS639
SN74AS638, SN74AS639

Storage temperature range

recommended operating conditions

SN54AS638 SN74AS638
SN54AS639 SN74AS639 UNIT
MIN NOM MAX [ MIN NOM MAX
vee Supply voltage 4.5 5 5.5 4.6 5 5.5 \
ViH High-level input valtage 2 2 \2
ViL Low-level input voltage 0.8 0.8 \7
VOH High-level output voltage A ports 5.5 5.5 v
I0H High-level output current B ports -12 -15 mA
loL Low-level output current A or B ports 48 64 mA
Ta Operating free-air temperature -58 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted}
SNS4AS638 SN74AS638
PARAMETER TEST CONDITIONS SN54AS639 SN74AS639 UNIT
MIN _TYP! MAX | MIN TYPT MAX
VK Vee = 45V, h = -18 mA -1.2 -1.2 1 n
10H A ports Vee = 45V, VoH = 6.5V 0.1 0.1 mA t
VeC = A5V, 055V, log = —2mA | Voo 2 Vee-2 =
v B Vee = 45V, IoH = ~3 mA 2.4 3.2 2.4 3.2 v &)
OH | B ports Vee = 45V, oH = —12mA | 24 o«
Vce = 4.5V, IoH = - 15 MA 2.4 (&)
VoL |A or B ponts vee = 4.5V, loL = 48 mA 0.3 0.55 v 7))
Vee = 4.5V, loL = 64 mA 0.36 0.55 <
Control inputs Vee = 5.5V, Vi=7V 0.1 0.1
L A or B ports Voc = 55V V) = 55V 01 o] ™ Q
' 2
Control inputs 20 20
"M [ or B portst Vee = 85V Vi= 27V 50 so] “* <
W Control inputs Vee = 55V, V| = 04V -0.5 -0.5 mA (3
A or B portst -0.75 -0.75
g8 Vce = 5.5V, Vg = 2.26 V -30 -112 ] -30 -112| mA <
Outputs high 24 40 24 40
'‘AS638 Outputs low 75 122 75 122
Qutputs disabled 37 61 37 61
lcc Vee = 85V Outputs high 56 92 56 92| ™
‘AS639 Outputs low 95 154 95 154
QOutputs disabled 62 100 62 100
Tall typical values are st Vo = 8V, Ta = 25°C.
3For 1/0 ports, the paramaeters hy and |j_ include the off-state output current.
§The output conditions have been chosen to produce & current that closely approximates one halt of the true short-circuit output current, lgg.
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TYPES SN54AS638, SN54AS639, SN74AS638, SN74AS639

OCTAL BUS TRANSCEIVERS

'‘ASE638 switching characteristics (see Note 1)

2-444

Vce = 45Vtw55V,
CL = 50 pF,
RL = 0 QA .
ET! FROM TO R: = :(82 = ;000?)“(,;“)( ts) UNIT
PARAMETER (NPUT) (OUTPUT] Tne = outputs).
Ta = MIN to MAX
SN54AS638 SN74AS638
MIN MAX MIN MAX
1 8
PLH A B 2 2 L
tPHL 2 7.5 2 6.5
t 5 2
PLH B8 A 3 5 20 ns
tPHL 2 8 2 7
1 = 5 2
PLH 8 A 0 5 19 s
1PHL 2 10 2 9
1 — 2 10
PZH g 8 2 = I
tpzL 2 12 2 10
1, = 2 8
PHZ g B 2 ? ns
tpLz 2 12 2 10
‘AS639 switching characteristics (see Note 1)
Vee = 45Vte 55V,
CL = 50 pF,
Ry = QA .
FROM T0 L = 680 Q (A outputs}
PARAMETER (NPUT) (QUTPUT] R1 = R2 = 500 2 (B outputs], UNIT
TA = MIN to MAX
SN54AS639 SN74AS639
MIN MAX | MIN MAX
1 .
tPLH A 8 2 1 2 9.5 ns
tPHL 2 10.5 2 9
t 5 25 5
PLH B A 22 ns
tPHL 2 10 2 2
= 5 23 .5
tPLH G A 5 21 s
TPHL 2 12.5 2 11.5
_ 2 12 2 .
tpzZH G B8 10.5 ns
tpzL 2 12 2 10.5
_ 2 7. 2
tPHZ G B 5 ’ ns
tpLZ 2 12 2 10.5
NOTE 1: For load circuit and voitage waveforms, see page 1-12.
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