SN54L.S638, SN54LS639, SN74LS638, SN74LS639

OCTAL BUS TRANSCEIVERS
SDLS188 — JANUARY 1981 — REVISED MARCH 1988
o Bidirectional Bus Transceivers in High- SN54LS638, SN54LS639 . . . J PACKAGE
Density 20-Pin Packages SN74LS638, SN74LS639 . . . DW OR N PACKAGE
{TOP VIEW)
o Hysteresis at Bus Inputs Improves Noise
Margins oiR[{1 U2 Vee
A1{d2 191G
e Choice of True or Inverting Logic A2[]3 18081
o A Bus Outputs are Open-Collector, A3(js 17[0e2
B Bus Outputs are 3-State Ad[]s  16]]B3
L. as{le 15[]B4
description As[17  14a[]ss
These octal bus transceivers are designed for asyn- A7(Js 13 335
chronous two-way communication between open- As[]s 12{]B7
collector and 3-state buses. The devices transmit data GND([J10 11[]BS8
from the A bus (open-collector) to the B bus (3-state)
or from the B bus to the A bus depending upon the
level at the direction control {DIR) input. The enable SN541.5638, SN54LS639 . . . FK PACKAGE
input {G) can be used to disable the device so the (TOP VIEW)

buses are isolated.

FUNCTION TABLE

CONTROL OPERATION

_INPUTS ‘LS638 ‘LS639

G DIR

L L B data to A bus B data to A bus
L H A data to B bus A data to B bus
H X Isolation Isolation

H = high level, L = fow level, X = irrelevant

DEVICE A QUTPUT 8 OUTPUT LOGIC
'1.S638 Open-Collector 3-State Inverting
‘L.S639 Open-Collector 3-State True

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF A QUTPUTS TYPICAL OF B OUTPUTS

—————————— Vee
Vee
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ouUTPUT
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logic symbolst
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T These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for DW, J, and N packages.

logic diagrams (positive logic)
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TO SIX OTHER TRANSCEIVERS
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Y
TO SIX OTHER TRANSCEIVERS

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

Supply voltage, VCC (see NOte 1) . ... o 7V
Inputvoltage (DIR Or G) .. ... 7V
Off-state outputvoltage (A orB) . ..o i ittt ittt 5.5V
Operating free-air temperature range: SN54LS638, SN54LS639 - -« v oot e i e, ~55°C to 125°C

SN74LS638, SN74LSE39 - -« oo veie e e ae . 0°Ct0 70°C
Storage temperature range .. ...............i i —65°C to 150°C

NOTE 1: Voltage values are with respect to the network ground terminal.

Q’ TeXAS
INSTRUMENTS
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recommended operating conditions

SN54LS’ SN74LS’
MIN NOM MAX |MIN NOM MAX unIT
Supply voltage, Ve 4.5 5 65 | 4.75 5 525 A\
High-level output voitage, Voi (A bus) 5.5 55| V
High-level output current, {gQ (B bus) -12 —-15] mA
Low-level output current, {0y (A or B bus) 12 24| mA
Operating free-air temperature, T p —55 125 0 70| °cC

electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)

PARAMETER TEST CONDITIONS? SN5ALS SN74LS UNIT
MIN TYP¥ MAX | MIN TYP¥ MAX
ViH High-level input voltage 2 2 A
ViL  Low-level input voltage 0.5 0.6 A"
ViKk Inputclamp voltage Ve =MIN, 1 = —-18 mA -1.5 -1.5| V
Hysteresis {(V14+—-V1.) Vee = MIN 0.1 04 0.2 0.4 \Y
v =MIN, VIH=2V, Vi = MAX,
oy  High-level output current| A cc tH it 0.1 0.1{ mA
VOH =55V
Vee=MIN, Vig=2V, ! =-3mA}l 24 24
Voy High-level output voltage | B cc H OH m \"
ViL = MAX loH = MAX 2 2
Vee=MIN, Vig=2V, {loL=12mA 0.25 0.4 0.25 04
VoL Low-level output voltage | A or B cc H oL \%
VL = MAX loL = 24 mA 035 0.5

Off-state output current,

1 B Vee=MAX,Gat2V, Vp=27V 20 20| wA
OzZH high-level voltage applied cc @ o

Off-state output current

1 AorB |Vec=MAX,Gat2V, V=04V -04 —0.4| mA
0zZL low-level voltage applied cc 0

Input current at maxi- AorB Vi=565V 0.1 0.1
Iy . Ve = MAX mA
mum input voltage DIRor G V=7V 0.1 0.1
)14 High-level input current Vee=MAX, V=27V 20 20| uA
he Low-level input current Vee = MAX, V=04V —-0.4 -0.4f mA
log ohoreiredtt B Vee = MAX —40 —225 —40 -225| mA
output current§
lccH Supply current, outputs high Ve = MAX, Outputs open 48 70 48 70 mA
lcct Supply current, outputs low Ve = MAX, Outputs open 62 90 62 90| mA
lccz Supply current, outputs off Ve = MAX, Outputs open 64 95 64 95! mA

T For conditions shown as MIN or MAX, use the appropriate value specified under recommended aperating conditions,
* Al typical valuesare at Voo =5V, Ta = 25°C.
§Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second,

switching characteristics, Vcc =5V, Ta = 25°C, see note 2

EFROM TO ‘LS638 ‘LS639
PARAMETER TEST CONDITIONS UNIT
(INPUT) (OUTPUT) MIN TYP MAX |MIN TYP MAX
. A 8 6 10 8 15
ns
PLH B A 17 25 19 25
. A B 8 15 11 15
n
PHL B A 14 25 16 28|
- CL=45pF, R =667 Q
tPLH G A 26 40 23 40| ns
tPHL G A 43 60 34 50| ns
tpZH G B 23 40 26 40| ns
tpzL G B 31 40 31 40| ns
tPHZ G B 15 25 15 25{ ns
CL =5pF, Ry =667
tpL2Z G B L7oPh HL 15 25 15 25 ns

NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

{'} TeEXAS
INSTRUMENTS
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TYPICAL CHARACTERISTICS

SN54LS’ SN74LS’
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