SN55ALS160

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

D3276, APRIL 1989

SUITABLE FOR IEEE STANDARD 488-1978 (GPIB}t

8-Channel Bidirectional Transceiver

High-Speed Advanced Low-Power Schottky

Circuitry

® Low Power Dissipation . . . 56 mW Max per
Channel
Fast Propagation Times . . . 20 ns Max

High-Impedance P-N-P Inputs
Receiver Hysteresis . . . 5560 mV Typ
Open-Collector Driver Output Option

No Loading of Bus When Device is Powered
Down (Vg = O)

® Power-Up/Power-Down Protection
{Glitch-Free)

description

The SN55ALS160 eight-channel genera!-
purpose interface bus transceiver is a monolithic,
high-speed, Advanced Low-Power Schottky
device designed for two-way data
communications over singie-ended transrission
lines. The transceiver features driver outputs
that can be operated in either the passive-pullup
or three-state mode. If Talk Enable (TE) is high,
these ports have the characteristics of passive-
pullup outputs when Pullup Enable (PE) is low
and of three-state outputs when PE is high.
Taking TE low places these ports in the high-
impedance state. The driver outputs are
designed to handle loads up to 48 mA of sink
current.

An active turn-off feature has been incorporated
into the bus-terminating resistors so that the
device exhibits a high impedance to the bus
when Vce = 0. When combined with the
SN55ALS161 management bus transceiver, the
device provides the complete 16-wire interface
for the IEEE 488 bus.

The SNB55ALS160 is characterized for operation
from - 55°C to 125°C.
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Z - highimpedance state.

T This is the high-impedance state of a normal 3-state

output modified by the internal resistors to Vg and
ground

T The transceivers are suitable for IEEE Standard 896 applications to the extent of the operating conditions and characteristics specified
in this data sheet. Certain linuts contained in the IEEE specification are not met or cannot be tested over the entire military temperature range
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SN55ALS160

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

logic symbolt

logic diagram (positive logic)
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SNb5ALS160
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

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

Suppiy voitage, VCC (see Note 1) 0 L 7V
Input voltage . . . . . .. . . e e 55V
Low-level driver output (,unem ............................. 100 mA
Low-level output current . .. .. . e 50 mA
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): . ... .. 1375 mwW
Operating free-air temperature rande . . .. ... . . ... . -55°C to 1256°C
Storage temperalure Tange . . ... ... . b ~65°C to 150°C
Lead temperaiure 1.6 v (1/16 inch) frore the case fu OU secords: J of W package . . . .. 300°C
Case tempeiaiuie for 60 seconas: FK package - . ... .. ... . L 260°C
NOTES: 1. All voltage values are with respect 10 network ground terminal,
2. For operation above 25°C free-air temperature, derate to 275 mW at 125°C at the rate of 11.0 mW/°C.
recommanued opelaui g Condiions
MiN_ NOM_ MaX | UNIT
Supply voltage. Vo - - T 4.75 6 5125 v
TEand PEat Tp - 55°C 10 125°C 2
High level input voitage. Viy Bus and terminal at Tp = 25°C or 125°C 2 v
Bus and terminal at Ty = -55°C 2.1
T [ TEard PEat T4 = 557°C 1o 125°C CB
Lowvdevel fipud voilage, V)i [8Bus and 1eiminai amf 25°Cor 55°C T o8| v
Bus and terminal at Tp = 125°C 0.7
) Bus ports with pullups active (Vge = 5 Vi 5.2 mA
_ngh levél output current, Igy Terminal ports "800 A
o D T Bus ports o 48
Low level output current, (gL k—_—’-—— —— —— ma
Terminal puns 16
Operating free-air te npetmuw YA - 55 125 °C
Texas "?
INSTRUM ENTS
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SN55ALS160
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

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

PARAMETER TEST CONDITIONS MIN  TYPT  max | uniT
VK Input clamp voltage Vee 475V, | 18 mA -08 -156 \4
\ 5V, T 25"C 04 055
Hysteresis ce A
Vhys W VI Bus vee 5 V. Ta 125°C 0.25 v
T T Vee 5V,  Ta  -55°C 0.4
Hiah lovel Terminal vee 4.75 V, IgH - 800 pA, TE 31 0.8 V 2.7 3.5
igh-leve
v v 5V, | = 52mA PEand TEat2V| 2.5 3.3 %
OH output valtage Bus cc oH o an 8
) Yoo 475V, IoH -52mA PEand TEat2 V| 2.2
Terminal Voo 475V, gL 16 mA, TEat08YV 0.3 0.5
\ 4.75V, | 48 mA,
VoL Low level cc oL 035 05
TE at 2 V Ta 25°Cor 1256°C v
output voltage Bus v 475V 1 48 A
. mA,
cc ot 035 055
TEat 2V Ta - 55°C
| {nput current at
! maximum input Terminai Vee 5.25 V, V| 55V 0.2 100 nA
voltage
i High fevel v 525V, V) ~ 2.7V 0.1 20 A
H input current Terminal, cc ' e ’ *
Low level PE. or TE
T Ve 526V, V) - 05V 30 - 100 A
nput current
v 5V, i -0 2.5 3.0 3.7
V|0ibus) Voltage at bus port cc Ybus) \
Driver disabled |lj(pys) * 12 mA 1.5
Vitbus} -1.5Vto04V 1.3
Vipus) 0.4 V1o 2.5V 0 3.2
\% 5V, 2.5
Current into Power on cc Vi{bust 25V1037V mA
1;0tbus) Driver disabled ~-3.2
bus port
Mibusj 37ViabV 0 2.5
Vijbus) = 5 Vto 55V 0.7 2.5
Power off | Vg 0, Viibus) Oto25V 40 uA
| Short circuit Terminal v 525 v 15  -35 75 A
. m
0s output current Bus cc 25 50 125
Vee  5.25 V. | Terminal outputs low and enabled 42 56
Icc Supply current mA
No lead Bus outputs low and enabled 52 85
Ciro(bus) Bus port capacitance Vee 5Vto0 Vg 0Oto2V, f 1 MHz 30 pF

TAll typical values are at Ve 5V, Ta 25°C

U
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SN55ALS160

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

switching characteristics at VgC = 4.75V, 5V, and 5.25 V and C|_ = 50 pF {unless otherwise noted}

PARAMETER FROM o TEST CONDITIONS Tat MIN TYP?  MAX| UNIT
uNPUTY | (oUTPUT) A
N Propagation delay time, 25°C 10 17
PLH low- to high-level output Full range 20
- Terminal Bus See Figure 1 ns
' Propagation delay time, 25°C 10 14
PHL high- to low-level output Fuli range 16
. Propagation delay time, 25°C 8 15
PLH low- to high-level output Full range 18
Bus Terminal See Figure 2 ns
. Propagation delay time, 25°C 8 15
PHL high- to low-level output Full range 18
' Qutput enable time 25°C 24 30
PZH to high level Full range 41
. Qutput disable time 25°C g9 14
PHZ from high leve! Full range 16
TE Bus See Figure 3 ns
. Output enable time 25°C 16 28
PZL to low fevel Full range 34
¢ Output disable time 25°C 12 19
PLZ from low level Full range 24
‘ Output enable time 25°C 24 36
PZH to high level Full range 50
. QGutput disable time 25°C 10 18
PHZ from high level Full range 23
- TE Terminal See Figure 4 ns
. Qutput enable time 25°C 15 26
PZL to low level Full range 30
. Output disable time 26°C 16 24
PLZ fram low level Full range 31
. Qutput pullup 25°C 16 24
en
ble t Full range 25
enable ime PE Bus See Figure 5 9 ns
. Output pullup 25°C 9 16
dis disable time Full range 20
TFull range is - 55°C to 125°C.
T ANl typical values are at Vee = 8 V.
T ‘l’
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SN55ALS160
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

PARAMETER MEASUREMENT INFORMATION
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FIGURE 2. BIIS TO TERMINAL PROPAGATION DELAY TIMES
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FIGURE 3 TE-TO-BUS ENABLE AND DISABLE TIMES

NOTES: A. The input pulse is supplied by a generatar baving the fnftowina rharacteristics: PRA < MHz 50% duty rycla t, < 6 ns,

tf < 5ns, 25 = 50 Q.
8. Cj includes probe and jig capacitance.
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SN55ALS160
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

PARAMETER MEASUREMENT INFORMATION
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FIGURE 4. TE-TO-TERMINAL ENABLE AND DISABLE TIMES
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FIGURE 5. PE-TO-BUS PULLUP ENABLE AND DISABLE TIMES

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < MHz, 50% duty cycle, t; < 6 ns,
tf <= 6ns, Zp = 50 Q.
B. C( includes probe and jig capacitance.
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SN55ALS160

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

TYPICAL CHARACTERISTICS
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SN55ALS160
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

TYPICAL CHARACTERISTICS
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