OCTAL GENERAL PURPOSE INTERFACE Dus Tnns..!is..‘@lg 4

MEETS IEEE STANDARD 488-1978 (GPIB)
FORMERLY DESIGNATED SN551618B

® 8-Channal Bidirectional Transceiver J PACKAGE
{TOP VIEW)

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

® Designad to Implement Control Bus

Interface
® DGS' GP.B
gned for Single Controller 1o L TERMINAL
® High-Speed, Low-Power Schottky Circuitry PORTS S I/Q PORTS
® Low Power Dissipation ., . . 72 mW Max Per
Channel
® Fast Propagation Times . , . 22 ns Max
¢ High-mpedance P-N-P Inputs ENSE1616 . . . FK PACKAGE
® Recelver Hystarasis . . . 650 mV Typ (TOP VIEW)
® Bus-Terminating Resistors Provided on
Driver Qutputs
® No Loading of Bus When Device is Powerad
Down (Ve = 0) NDAC IFC
NRFD NDAC
description DAC NRFD
€0l DAV
The SN95161B eight-channe! general-purpose ATN €0l
e _ interface bus transceiver is a monolithic, high-
. | speed, low-power Schottky device designed to
Ja meet the requirements of IEEE Standard
. 488-1978. The transceiver is designed to
P n provide the bus-management and data-transfer
f\ 1 § b signals between operating units of a single- CHANNEL IDENTIFICATION TABLE
-,'\ 4 - - . N
A = znntrt_ﬂler instrumentation system. When NAME IDENTITY CLASS
o ombined with the SN95160B octal bus OC Direction Control
= i transceiver, the SN95161B provides the 16 Tolk Enable Controf
— . -
gs = complete 16-wire interface for the {EEE 488 bus. ATN Attention
: The SN9516818 features eight driver-receiver SRQ Service Raquest Bus
o pairs connectad In a front-1o-back configuration REN Ramate Enable Managemant
b3 to form input/output (I/0) ports at both the bus IFC interface Clear
= and termingl sides. A power up/down disable . EOI End or Identity
5 circult is included on all bus and receiver outputs. DAV Data Velid Data
= This provides glitch-free operation during VCC NDAC Not Data Accepted | . .
x power-up and power-down. The direction of data NRFD Not Roady for Data
& through these driverreceiver pairs is determined
¢ ’(] x by the DC and TE enable signals.
- g The driver outputs (GPIB 1/0 ports) feature active bus-terminating resistor circuits desiyned to provide a
L= o= high impedance to the bus when supply voitage VCC is O volts. The drivers are desigped to ha.ndle loads
% @ 2 up to 48 milliamperes of sink current. Each receiver features p-n-p transistor inputs for high input impedance
T &= 9 z and aguaranteed hysteresis of 400 millivolts for increased noise immunity. All receivers have 3-state outputs

to present a high impedance to the terminal when disabled.

The SN951818 is characterized for operation from 0’6/5"(2 to 100°C,
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-~ SN951618B

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

‘logic symbolt

oc L __fEniGs
TE - EN2/GS
1
s
EN3
Ay 412 2 o
S jﬂ ATN
(14) 21 1 i) m
EO —C > 39 j— (Js]]
P 4 M= o o
S$Rra _C B 16 :I-—- SRa
(19) A4 ! == {2)
r-————ﬂ--—i
REN e IV :-— REN
{18} A ! = {3)
IFC b 1V IFC
—CV1 1 o :

DAV “—st > 2V (6l DAV
an v 1 7 j @
NDAC —: > 20 :I——- NDAC
{18 ve * -2 (5)
NRFO —'C [ !E NRFO
G2 1 F=g

tThis symbal is in accordance with IEEE Std 81-1984 and IEC

publication 817-12,

@designates 3.state output, @ degignates passive-pullup outputs.

logic diagram (positive logic)
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RECEIVE/TRANSMIT FUNCTION TABLE

CONTROLS BUS-MANAGEMENT CHANNELS DATA-TRANSFER CHANNELS
bpC TE ATNT | ATNT  sRO REN IFC EQl DAV  NDAC NRFD
{Controlled by OC) (Controlled by TE)

H H H T

m m : fi T R A & T f R

L L H A

T Y 3 T R T e R T

H L X fl T R R R R T T

L H x T R T T T T R R

H = high lavel, L = low level, & = receive,
Direction of data tranamission is from the termina

T = transmit, X = irrelavant
| sida to the bus side, and the direction of data receiving 18

from the bus side to the terminal side. Data tranafer is noninvarting in both diregtions.
T ATN Is a normal transceives channel that functions additionally as an Internal diraction control or talk enabls for
EO! whenever the DC and TE inputs are in the same atate. When DC and TE are in opposite states, tha ATN

channel functions as an independant transceiver only.

60°4

TeXAS ”
INSTRUMENTS

POST OFFICE BOX 855012 « DALLAS, TEXAS 76289

97,9 IXHE ONILIMEYW AMYIITIW $5:0T L8°60 370



0T~

OCTAL GENERAL-PURPOSE INTERFACE nue «. SNI51618

W e —

schematics of inputs and outputs

vee

INPUT

EQUIVALENT OF ALL
CONTROL INPUTS

o
x
=]

- ma —

TYPMCAL OF SRQ. NDAC, and NRFD

GPiB /O PORT

INPUT/QUTPUT
PORT

Circuit inside dashed linas is on the driver outputs only.

TYPICAL OF ALL V/O PORTS
EXCEPT $RQ. NDAC, and NRFD GPt8 1/Q PORTS

AR
WY

=t e

4 kil
NOMm

AAA el

Driver output Reg = 30 @ NOM
Receiver output Rgg = 110 1 NOM
Circuit inside dashed lines is on the driver outputs only.

R —

INPUT/QUTPUT
PORT

TExAs‘l?

INSTRUMENTS

POST OFFICE BOX 555012 « DALLAS, TEXAS 76265

97¢9 IX¥ ONILIMMYW AYYIITIW 55:0T LB'60 320



T

. SN95161B

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER “

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

Supply voltage, Vec tsee Note 1) .. ... oo 7V
Input veltage . .......... .. ... 55V
Low-level driver output current . .. ... ... .. .. ... . 100 mA
Continuous total dissipation at (or below) 25°C free-air ternperature {see Note 2). ... ... 1375 mW
Operating free-air temperature range . ..................covurrmnonn.. . ~-889C to 100°C
Storage temperature range .. ......... ... —-65°C to 150°C
Case temperature for 60 seconds: FK package . .....................o0 000 260¢C
Lead temperature 1,6 mm (1/16) inch from the case for 60 seconds: J package . ......... 300°C

NOTES: 1. All voltage values are with raspect to network ground terminal.
2. For aperstion above 289°C free-air temperature, derate to 50 mW at 100°C at the rate of 11 mWjeC,

racommended operaﬂng conditions

MIN NOM MAX | UNIT
Supply voitage, Vi 4.75 5 K25 v
TE and DC, Ta = —55°C to 100°C 2
High-lavel input voitage, V4 \ Ta » 25°C 2 v
T i
Bus end Tarmina TA = —859C 10 100°C 21
TE and DC, Ta = —-66°C to 100°C 0.8
Law-leval Input voltage, V|_ L Ta = 25°C 0.8 v
T |
Bus and Termina Ta = -85°C 1o 100°C 0.7
High-level ¢ ol Bus ports with pullups active -5.2 mA
‘gh-level output current, loH Terminal ports - 800 ph
Bus ports 48
. | 1 mA
Low-leval output currant, Ig Terminal ports 16
Operating frae-air temparaturs, T =56 100 °C
A
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OCTAL GENERAL.PURPOCE thtearace ou ... SN0B1810

R

electrical characteristics over recommended aperating free-alr temperature range {unless otherwise
noted)

PARAMETER TEST CONDITIONS MIN TYet MaXx| uneT
Vik Input elamp voltage Veg = 475 Y, i = —18 mA ~08 =15 v
Vhys Hysterasis (V1 - V7_)| Bus Vg =8V 0.4 0.85 v
Van? High-level Terminal Vee = 475 v, Io = —B00 pA 27 3%
OH output voltage Bug Voo = 4.75 V, log = -5.2mA 24 33 v
Vv Low-lavel Tarminal Vee = 4.75 V, lo, = 16 mA 0.3 05 v
oL output voltage Bus Voo = 475V, gL = 48 mA 0.35 05
Input current at o 5. A5
| = ' = 5. .
! maximum Input voltage Terminal vee =BV Vi 5.5V 0.2 100] uA X
High-leval Torminal A
I v v, V) w27V )
H input eurrent and cc = "‘ P 041 201 pa X‘
Low-lavel control 3.5
1 v =3V, V=40 - -
I input currgnt inputs cc ’ 1=08V 10 =100 “A \/
Voo = 5V, hibus} = O 25 3.0 37
v Volt t b 1
HO(bus) Voltage at bua port Driver disabled Bibus) = ~12 mA -1.5
Vijys} = —1.5Vt0 0.4V | -1.3
Vitbus} = 0.4V 10 2.5V 0 -3.2
Ve = 5V, +2.5
Py v 25V il7TVv A
WOmus) Cutrent into bus port ower en Oriver dissbled Ibus) = -32| ™
Vilbyg) = 3.7Vio SV 0 2.5
Vijpus} * 5 Vte 5.5V 0.7 2.5
Power off | Voo = 0, Vijbus) = Q Vta 2.5V =40) uA
| Short-circuit Terminal | ;‘:'xl\;f =18 -38 -75) y
0s output current Bus cc e 28 -25 -BKO -126
e Supply current Vee -"5 V., Noload. TE and DC low 55 761 mA
Ve =5Vt 0V,
Ci/olbus) Bus-part capacitance Vyg = 0to 2V, f =1 MHz 30 pF

tAll typical values ars at Vo = 5V, To = 25°C.
YoH and lgg applies for thrae-state outputs only.
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. SN95161B

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

switching characteristics, VOC = 5 V. Ci. = 15 pF, TA = 25°C (unless otherwise noted)

TEST
METER FR I TYP T
PARAMETE oM 70 CONDITIONS MIN MAX | UNI
Propagation delay time,
T 14 20
PLH low-ta-high-level output Terminal Bus CL = 30 pF, ns
s Propagation delay time, See Figure 1§ 14 20
PHL high-to-low-tevel output
Bus
Propagation dalay time, CL = .
tpy | oRagation dalay Terminat | (SRQ, NDAC L= 30pF 29 35| ns
low-to-high-level autput Sea Figura 1
NRFD)
Propagation delay tima,
t 1 20
PLH low-to-high-lavel output Bus Teterinal CL = 30 pF, 0 as
fropagation delay time, Hea Figure 2
tPHL 15 22
high-to-low-level output ]
tpzH Qutput enable time to high level TE. DC BUS « 60
tpyz  Output disable tima from high lavel o (ATTN, EQI, 4B
- or See Figure 3 n3
tpzL  Output ensble time to low level sc REN, IFC, 60
tprz  Qutput disable tima from low level and DAV) 55
tpzy  Output enable tima 1o high level TE. DC 55
i igh lavel e 80
tepz  Output disable (‘nmc from high lave or Tarminal See Figure 4 as
tpzi.  Output enable time to low level sc 45
tprz  Output disable time from low level 56
A M.
PARAMETER MEASUREMENT INFORMATION
5V 43V
FAOM {BUS) FROM (TEARMINAL)
OQUTPUT UNDER TEST POINT QUTPUT TEST POINT
TEST UNDER TEST
CL = 30pF 24800 [ CL=30pF 35,
’ I ' {Jovw Nute A) {3ew Nule A) 3kn
= —_ - -
LOAD CIRCUIT LOAD CIRCUTT
—-————F VY — e — — — - av
TERMINAL
INPUT 1.8 1.6V mpur 1.6 1.5V
lSu Note B) (Su Note B) 1 ov
tRLH -|H! tm-n-n «® m~ml tpHL |

BUS
QUTPUT

VOLTAGE WAVEFORMS

FIGURE 1. TERMINAL-TO-BUS
PROPAGATION DELAY TIMES

NOTES: A. Cg includes prabe and jig capacitance.

~+ — ——VoH
TERMINAL .
QUTPUT

VOLTAGE WAVEFORMS

FIGURE 2. BUS-TO-TERMINAL
PROPAGATION DELAY TIMES

8. The input pulse is suppliad by a generator having the folfowing characteristics: PRR 5 1 MHz2, 50% duty cycle, t; 268 n3,

4y s6ns, Zo = 500,
L
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SN951618 7

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

PARAMETER MEASUREMENT INFORMATION

s 51
O—5V O—a3vV
" FROM (BUS) 200 0 FROM (TERMINAL] 2401
OUTPUT UNDER TEST POINT OUTPUT UNDER TEST POINT
TEST TEST
€L = 15 pF CL = 15 pF
4g0 0
{See Nots A} {See Nota A) I‘ 3k
LOAD CIRCUHT LOAD CIRCUIT

e e e ———— o - ———3 Y frr e .- r-—-—-av
CONTROL x, 5V %, 5v conthoL \{ 1.5V
INPUT {See Note B) INPUT / {See Note B)

- -..--._.....—.-- —---ov T- | Y A |¥----—°V

*qu*ﬂ il—— tPHZ —q — "ZH-H tPHZ -
BUS I "X so% — ~ VOH TERMINAL | | X 3%~~~ YOH
OuTPUT | 2V ! OUTPUT I fsv :
$1 OPEN | 81 OPEN | ov

!P:L—h—ll mz—h-il a8 v tPzL o W Pz ol - av
BUS TERMINAL | oV {
ouTPUT \ { OUTPUT \ .
$1 CLOSED o5V 81 CLOSED o.7v

VOLTAGE WAVEFORMS

FIGURE 3. BUS ENABLE AND
DISABLE TIMES

NOTES: A. C includes probe and jig capaciance.

VOLTAGE WAVEFORMS

FIGURE 4. TERMINAL ENABLE
AND DISABLE TIMES

B. The input pulse is supplied by a generator having the lollowing charactaristics: PRR =< 1 MHz, 50% duty cycle, t, =8 ns,
tf 56 ns, 2o = SO 1L
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SN95161B
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

TERMINAL HIGH-LEVEL OUTPUT VOLTAGE

e ]

TYPICGAL CHARACTERISTICS

TERMINAL LOW-LEVEL OUTPUT VOLTAGE
Vs vi
HIGH-LEVEL QUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT

4.0 0.6 -
\llcc ﬂls Vv VCC = 5°V /
> 35 TA=25°C > TA=25C /
] i 0S5 -
S‘ 3.0 AN % /
3 N 3
> N\ > 04 A
E 25 \ g
3 20 \ o 03 ]
i i “
..? 15 - /
£ 5 0.2 . —
< 0 " , /
X wd
S os \\ £ o
0 \ 0
-5 -10 —15 —20 -26 30 -35 —40 0 10 20 30 40 50 60
loH—High-Level Output Current=mA 1oL —Low-Levsl Qutput Current—mA
FIGURE 5 FIGURE 6
TERMINAL OUTPUT VOLTAGE
Vs
BUS INPUT VOLTAGE
4.0 —T 7
Vee=5V
35| No load +
Ta=25°C
> 3.0
&
) 25
[~
2 20
VT~ &VT+
15
[»)
> 10
05
0 Yo
0 02 04 0808 1012 14 148 1.8 20
Vi~Input Voltage-~V
FIGURE 7
-_ i M
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SN951618
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

S
TYPICAL CHARACTERISTICS
BUS HIGH-LEVEL OUTPUT VOLTAGE BUS-LOW LEVEL QUTPUT VOLTAGE
v Vs
HIGH-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT
4 0.6 ——r——
Vcc'-SV Veg =5V
Ta=25°C Ta=25"C «
> A T o8 l . - P NN
g3 £ -
[=]
% E 0.4 . 1
g N 5 )
a ? G 03 e
s Ve
| A\ 3
< ; 0.2 ,/- o
5 ‘§ %
T S !
z :E_;' 0.1
=
0 0
0 10 -20 -30 -40 -50 -80 0 10 20 30 40 5O €0 70 80 90 100
10H~High-Level Qutput Current—mA oL — Low-Level Output Current—mA
FIGURE 8 FIGURE 9
BUS OUTPUT VOLTAGE BUS CURRENT
vi v$
TERMINAL INPUT VOLTAGE BUS VOLTAGE
4 . ALY AR SN SRS acs SAREN AN )
Vee=5V 2 E Vee ; v \S\\ “\:\Q'\\: |
No load N TA=26°C Soky bl
Ta=26°C 1 §%\\\§3 RN s
Y
:" 3 g 0 \wi;\ \‘S;\:\t\q\\\\x . e \;\:\f;
) N ™, - >_ \* A, \\
g E %%\&% VNS § \\\
3 2 8 N P2 N S
H N
g ﬂ;f =N &“k}‘{
= ey ey
7 AN A
o g- '\‘ % SRR R BTN AN \\'\.\\‘
> 1 ] N R THE UNSHADED N
= 5 N N AREA CONFORMS TO
PN PARAGRAPH 3530F )
k N IEEE STANDARD 488-1978
o __7\ s g s N N B S SR S R e s
08 10 11 12 13 14 15 16 17 -2 -1 06 1 2 3 4 5 6
Vi=Input Vaitage—V V1/O(hus)—Bus Voitage—V

FIGURE 10

FIGURE 11
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