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MEETS IEEE STANDARD 488-1978 (GPIB)
® 8-Channel Bidirectional Transceiver

oW, J. MDUAL-N-LINE PACKAGE

Power-Up/Power-Down Protection (Glitch- {TOP VIEW)

Free) e[ vee
® High-Speed. Low-Power Schottky Circuitry 81.[]z D1
® Low-Powar Digsipation . . . 72 mW Max per :gE: g;

Channel G,P,‘g B4 []s D4 L TERMINAL
® Fast Propagation Times . . 22 ns Max PORTS 85(]e D5 /O PORTS
® High-impedance P-N-P inputs :gE; gs
® Recelver MHysteresis . . . 650 mV Typ B8] 08
® Open-Collector Driver Output Option Gno[ro Pe
® No Loading of Bus When Device is Powerad

FUNCTION TABLES
Down (Ve = 0)

£ACH DRIVER EACH RECEIVER
description INFUTS putPut || INPUTS ouTPUTY
L. LA R S
The SNTH160B B8.channel general-purpose O TYE PE L b _TE PE [
interface bus transceiver is a monolithic, high- ': : ;' : .: t ;: :_"
spee. ow-power Schottky device designgd for H X L 27 X H X 7
two-way data communications over gingle- X 1 x 2t
ended transmission lines. it is designed 10 meet H = high level, L = low level. X = irrelevant, Z = High-impsdance
H = hii vai, = . = irr v . = .
the requirements ~f IEEE ?tandard 48R.1978. state.
The transceiver features driver outputs that can
be operated in gither the passive-pullup or three- 1This is the high-impedance state of & normal 3-state output
state mode. If Talk Enable (TE) is high. these modifiad by the interna! resistors 10 Ve and ground,
ports have the characteristics of passive-pullup
outputs when Pullup Enable (PE} is low, and of N5 Sl
three-state outputs when PE is high. Taking TE sNEsHseB., . Fh pm/ AL <
low places these ports in the high-impedance (TOP VIEW)

state. The driver outputs are designed to handle _
loads up to 48 milliamperes of sink current. g ey § z
LD ) GO ) U g UNS & S
3 2 12018

Output glitches during powar-up and power-

down are eliminated by an internal circuit that B3 02
disables both the bus and receiver outputs. The 8y 03
outputs do not load the bus wheng/cg = 0O g5 D;
velts. When combined with the SN15161B .o 8¢ Y
“C_SN26+628 management bus transceiverf, the B7 Dé

pair provides the complete 16-wire interface for
the IEEE 488 bus.

The SN;B‘IGOB is characterized for operation
from-82€ a 20°0€

-85 te (£0°C.
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URPOSE INTERFACE BUS TRANSCEIVER

logic symbot?

1 Thes symbol i

pe L1 M1 138) pe 11
" M2 {oC} n
TE —Lt; EN3 [XMT) TE
L:NAIRCV] ( o1 {18}
() [ 2 1@
_________Vl L g {3 o2
02 ns ,._0_{—“- 82 * Mﬂ“ 13
03 :‘12 ’ 5 o p3 12
pa 12 Hes- = b4 J:?—"—
{15 N e = BS . {4)
pe 14l ap- | ap—— B6 118)
(13) (8) D4
07 -—d-b-(—g—, B7
pe Vilee- B8 TERMINAL :1 (5
D& 118)
§ in accordance with ANSHIEEE Std 61-1984 and &)
1EC Publication 6171 2.
7 Designates 3-s1ate outputs.
€ Designates passive-pullup OUTPUTS.

schematics of inputs and

outputs

logic diagram (positive logic)
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PORTS

INPUT

GND

vee

EQUIVALENT OF ALL CONTRO

L INPUTS

9 kit
NOM

10 kO
E NOM

AMA

1
INPUT/OUTPUT
PORT

Orivat ouiput Agq
Receiver output Rgq

= 30 {1 HOWM
= 110 1} NOM
Circuit inside dashed lines s on the drives outpuls only.
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so9s/60B  -SNIETEER
- OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

sbsolute maximum ratings over operating free-air temperature range (uniess otherwise noted)

Supply voliage, VCC (8@ NOTe 1) . ... .. ..o 7V
BADUL WOMAGE . oL - o o e oot n o a e E5V
Low-leve! driver OUtPUT CUITBRAL . . . . . o o« ot b v o oo e s 100 mA
Continuous total dissipation at (or below) 25°C free-air temperature {see Note 2):
O IR H25-mw'
JPBCKADE . o o ot e e 1375 mwW
FRN DACKBEE . -« o o o o oot 13.78 33480 mwW
Operating free-ait 1eMPerature FANGE . . . ... - -« .oovvr o crnoe e - 55%  -99€ 10 #%C 104 C
SOrage T@MPEratUre TANGE . . ... ..o .o oot ar o ~65°C t0 150°C
Lead temperature 1,6 mm (1/16 inch) from the case for 60 seconds: J package . . ...... .. 300°C
Hﬂ&ﬁmﬂmmnm&+£4mﬁ+%ﬁﬁiﬂ%+ﬁom4h&&ﬂm4ﬁhﬂ}uwﬂmh+DWHMJqu*qnevvp_Zﬂwﬁﬁ,
NOTES 1. All voltage velues are with raspect 1o netwotk ground tarmingl. Fk

2. For pperation above 25 °C {res. air temperalure. derate meﬂ-l‘m-—wq the “ package at the rate
of §72 MW/ °C. and the J package at the rate of 11.0 mW:°C. In the J( pnkage?}NiM&OB chips are ailloy mounted

o o
recommended operating conditions Fand FAE
MIN  NOM MAX UNIT
Supely voltege. Ve a4.7% 5 525 v
High-tevel input valtage ViH , F'E - T_ﬁ_ 2 Vv
.| Low-level input vottege. ¥y g ¢ TE X v
/ High-level . Bus ports with pull-ups active " 5.2 A
; igh-level output eurrent, 10H C—— ~850 —=
’ L level : Bus ports 48 A
aw-level putput current, G Terminal ports 6
Operating free ar temperature, Ta -4 — 85 o
VR
: T - . ZEc :
e Hiar jevel APas Moléase VIW, Bus tTermma, “‘;,.C = v
o/l ®emge 2.1 Vv
LEw-ltve! (mRpu= vclta_u_\/'.n.,?_c.f\'e-‘w.e.a/ ES‘:C 7 v
- Fotl Rarat N v
e ——e R _ L Sy —
TEXAS ” 3
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. OCYAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER -
. BAS /60 B

-
electrical characteristics over recommended ranges of supply voltage and operating free-air temperature
{unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP! MAX [UNIT
Vix Input clamp voltage h e =18mA Ve, = yT .9 -08 -18]| v
Hysteresis
v Bus = f 4 065 v
hvs VT, - Vpo) Voo = 5V
v High-level Terminal JlgH = = 800 xA, TEatQ8V Voo =M 2.7 3.5 v
OH output voltage Bus IoH = - 5.2 mA, PE and TE 8t 2 V yee = ] 2624 3.3
v Low:level Terminal |lgy = 16 mA, TEn OB Y VL = i, 0.3 0.5 v
oL output voltage Bus Igyr = 48 mA, TE@ 2V, yre= Min, 0.35% 05
Input current at ) ’
) Terminal |V BV V. - 0.2 1
! maximum input voltage erm b= 88V Ve ﬂﬂ(" 00 | oA
WK High-level input current | Terminal fvy » 2.7v . - Max 0. 20 | pA
i Low:level input curtent | Terminal {Vy = 05V /. : flay ~10 -100 | uA
1 =0 . 30 ?
ViDibus) Yoltage at bus port Driver disabled i 25 3 v
Voo =5V Ipys: = =12 mA -1.5
v“busl s =15Vio04V]-1.3
V“bu,a = 04ViIo25V 0 -32
+2.%
v 26Vt 37V
i/Oibug)  Current into bus port Power on |Driver disableq Hbus! * -3.2 | mA
V(__.(, :SV Viibus' = A7Vwebyv 0 25
V“bus; =6VtobsbYV 0.7 2.5
Power off [Vee =0, Vigus: * OVto 25V +40Q | pA
| Short-girguit Terennal (2. = ghan -16 -36 -7% A
03 output current Bus Ve s - /f)g A -25 -8B0 -125 m
Rece vers tow and enabled 70 80
1 Iy oad A
cc Supply cutrent qu zf = 7'ax. Drivers low and enabled 85 10 |
] Vee = 5Vt QV. [Vipg=0102V, !
. : F
Ci/otbus)  Bus-port capacitance = % MMz 30 p
YAl typical values are at vee = 5V, Ta = 25°C.
switching characteristics, VOCC = 5V, CL = 15 pF, TA = 25°C (unless otherwise noted)
PARAMETER FROM 7O TEST CONDITIONS MIN TYP MAX | UNIT
Propagation delay time.
1 4
PLH low-to-high-level output ) €L = 30 pF, ! 20
- - Tarminal Bus . ns
N Propagation delay time, See Figure 1 " 20
PHL high-to-low level output
L Propagation delay tme, 10 20
PLR low-ta:-high-level autput C| « 30 pF.
Bus Tarmunal . ns
Propagation delsy ume, See Figure 2
PHL . 15 22
bigh-ta-low-level output N
P24 Output enable time to high level 26 [ 365/
tPHz  Output disable t.pme from high level TE Bus See Figure 3 13 22 ns
tpZL.  Qutput enable time 1o low level 22 35
tpz  Output digable time from low level 22 32
tpzH  Output enable time to high level 20 30
tpHZ Output disable time ftom high leval L 12 20
T I i
tpz1.  Output enable time to low leve! TE frming See Figure 4 23 32 ne
tprz  Output disable time from Jow level 19 30
ton QOutput pull-up enable time ) 15 22
tdis Output pull-up disable time PE Bus See Figure 5 13 20 ne
L -
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' OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER )
sM?5/dal

PARAMETER MEASUREMENT INFORMATION

[ 24

————— - - 1 o "
v 200 51 O INFUT
16y Y
! ! ov

GENERATOR T ‘mu—“'-"‘
(See Nom A} | — —— =V

22v '

B OUTPUY - !

8O L yf B Saon 10¥
{Ses Note B) Von
v
TEST CIRCUNY VOLTAGE WAVEFORMS
FIGURE 1. TERMINAL -TO-BUS PROPAGATION DELAY TIMES

*r:r 1 ———— — =3V

43

B INFUT f'us v 18V
oV

| }
| |
'ﬂh—f"" ‘rm.—."—-'i
€ - %pF

I ; Vou
D OUTPUT 1BV 15V
X
‘ l *(See Notwe B

TEST CIRCUITY VOLTAGE WAVEFORMS
FIGURE 2. BUS-TO-TERMINAL PROPAGATION DELAY TIMES

v
2 0

GENERATOR
(Sat Now A}

BV
izw a
OUTPUY TEINPUT S, 5y
l i :
B oz Y
" souteur]| !
103V | |
C, + 6 pf a0 2V
(5o Note B! m
‘PZI._""JMI
8 OUTPUT |
) 4 §1 0 GNO .
GENERATOR TE - = %2 CLOSED
{See Note A}
B0 3!
TEST CIRCUIT VOLTAGE WAVEFORMS

FIGURE 3. TE-TO-8US ENABLE AND DISABLE TIMES

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cytle, 1, <8 ns,
‘f LN ZQUQ = 500
L includes probe and jig capacitance.
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"OCTAL GENERAL-PURPOSE mmicnrave oue inanouvsivcn
L ANTS 160B

]
PARAMETER MEASUREMENT INFORMATION
@y v
—————— 9
GENCRATOR Te) } 52 vemrur L2V Fisy
(Sme Mota A) i I == — = = = oV
| ouTPUT ‘ezu— e ez .~
[ 200 DOUTRUT| ) ™% oo o
LIRTR-A 4 ‘ 16V ]
lo £2 OPEN !
l ' ! ov
| TRALAE I e I o 2=
v ) (See Note B) | 4V
D OUTPUT | 1
j_ | £1 w GND 10V )
_————— £ ¢LOSED o7V
= = - ee——————eesm === Yo
TEST CtRCUIT VOLYAGE WAVEFORMS
FIGURE 4. TE-TO-TERMINAL ENABLE AND DISABLE TIMES
GENERATOR | o "€, ™o 0 —————— - — — v
{Sew Noe A)
Y3v
e 0w
o —0 'H'
s
VoL * B0V
v '
TEST CIRCUIT VOLTAGE WAVEFORMS

FIGURE 5. PE-TO-BUS PULLUP ENABLE AND DISABLE TIMES

NOTES A. The input pulse is supptied by a generator having the following chatacteristice: PRR = 1 MHz, 50% duty cycle, t; 56 ns.
Y =N, Zgye = BOD
mcludes probe and jig capacitance
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weint WEWEHAL-PURPOSE INTERFAGE BUS TRANSCEIVER
., HNDS/LOR

" ——-
TYPICAL CHARACTERISTICS

TERMINAL HIGH-LEVEL OUTPUT VOLTAGE TERMINAL LOW-LEVEL QUTPUT VOLTAGE
Vs Vs
HIGH.LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT
4.0 ‘ I 0.6 /

> 35 vec =5y v 5V

. Ta=25C > I~
IR ) p O A
-~ 3.0 '
3
> \\ ; 0.4 -
'g' 25 \ g
o 20 S 03 //

®

5 G Y
J 1.5 '}
£ g 0.2
i 1.0 N T //’
o \ © 0.1
> 05 : - N >

0 \ [+ JL N

0 -5 -0 -15 =20 -256 -30 -35 —40 0 10 20 30 40 50 60
1o+ —High-Level Qutput Current—mA toL —Low-Level Output Current—mA
FIGURE 6 FIGURE 7

TERMINAL QUTPUT VOLTAGE
Vs ,
BUS tINPUT VOLTAGE

4,0 —r—
Yee =5V
3.5+ No load —
TA*=25C v
> 3.0 4
£ 25
K 1
% 2.0 }
VT VT+
EI'; 15 : V%
. §
£ 1o '
0.5

0 >
0 02 04 0608 1.0 1.2 14 1.6 1.8 20
Vj—input Voltage -V

FIGURE B
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DLTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER

TYPICAL CHARACTERISTICS

BUS HIGH-LEVEL OUTPUT VOLTAGE BUS LOW LEVEL OUTPUT VOLTAGE
vs vs
BUS HIGH-LEVEL OUTPUT CURRENT BUS LOW-LEVEL QUTPUT CURRENT
4 0.6 t
] Vv .
cCc=bvV
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" Ta=26°C ! 05 A ) /C
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FIGURE 9 : FIGURE 10
BUS OUTPUT VOLTAGE . 8BUS CURRENT
vs vs
TERMINAL INPUT VOLTAGE BUS VOLTAGE
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-6 PN i PARAGRAPH 35.30F
N * IEEE STANDARD 488.1978
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