MOTOROLA
mm SEMICONDUCTOR s
TECHNICAL DATA

BIDIRECTIONAL INSTRUMENTATION
BUS (GPIB) TRANSCEIVER

This bidirectional bus transceiver is intended as the interface
between TTL or MOS logic and the IEEE Standard Instrumentation
Bus (488-1978, often referred to as GPIB). The required bus ter-
mination is internally provided.

Each driver/receiver pair forms the complete interface between
the bus and an instrument. Either the driver or the receiver of
each channel is enabled by its corresponding Send/Receive input
with the disabled output of the pair forced to a high impedance
state. An additional option allows the driver outputs to be oper-
ated in an open collector{!} or active pull-up configuration. The
receivers have input hysteresis to improve noise margin, and their
input loading follows the bus standard specifications.

® Four Independent Driver/Receiver Pairs

® Three-State Outputs

® High Impedance Inputs

® Recsiver Hysteresis — 600 mV (Typ)

® Fast Propagation Times — 15-20 ns (Typ)
¢ TTL Compatible Receiver Outputs

® Single +5 Volt Supply
® Open Collector Driver Output Option{1)
® Power Up/Power Down Protection

{No Invalid Information Transmitted to Bus)

® No Bus Loading When Power Is Removed From Device

® Terminations Provided: Termination Removed When Device
is Unpowerad

{1} Selection of the “Open Collector” configuration, in fact, selects an open collector device with a
passive pull-up load/termination which conforms to Figure 7, IEEE 488-1978 Bus Standard.
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MAXIMUM RATINGS (T 5 = 259C unless otherwise noted)

Rating Symbol Valus Unit
Power Supply Voltage Vee 70 vdc
Input Valtage Vi 5.5 Vde
Driver Qutput Current lo(p} 150 mA
Junction Temperature Ty 150 o¢
Operating Ambient Temperature Range TA 0to+70 oc
Storage Temperature Range Tstg -65 ta +150 oc
ELECTRICAL CHARACTERISTICS
{Unless otherwise noted 4.75 V € Ve < 5.25 V and 0 < Ty, < 70°C; typical values are at Tp = 25°C, Vgg =50 V)
Charactaeristic Symbol Min Typ Max Unit
Bus Voltage v
(Bus Pin Open)(V|(s/R) =08 V) V(BuS) 2.7% - 37
{l{Bus) = -12mA) Vicisus) - - -158
Bus Current (BUS) mA
5.0V < Vigysg) <55V) 0.7 - 25
V(gys) = 05 V} -13 = -3:2
Vee=0V,0V < Vigys) <275 \2] - - +0.04
Receiver Input Hysteresis - 400 600 - mV
Vi(s/R) =08 V)
Receiver Input Threshold v
{V|{s/R) = 0.8 V, Low tc High} VILH(R} - 16 1.8
{V|{s/R) = 0.8 V, High to Law} VIHL(R) 0.8 1.0 -
Receiver Output Voltage — High Logic State VOH(R) 2.7 - - v
(Vi(s/r} =08 V, IoH(R) = -800 uA, V(gus) = 2.0 V)
Receiver Qutput Voltage — Low Logic State VOL{R) = - 0.5 v
(Vi(s/R) = 0B V. IgL(R) = 16 mA, V(Bys) =08 V)
Receiver Output Short Circuit Current 10s(R) -15 - -75 mA
{Viyis/R) = 0.8 V, Vigus) = 20 V)
Driver Input Voltage — High Logic State VIH{D) 20 — - v
(Vi(s/R) = 20V}
Driver Input Voltage — Low Logic State ViLID} - - 0.8 v
(Vi(s/R)1 =20 V)
Driver Input Current — Data Pins BA
(Vi(s/R) = VI(E} = 20 V)
05 < V|p)<27V) o) -200 40
Vi{p) =556 V) hBe(D) - - 200
Input Current — Send/Receive HA
(0.5 < V((s/R) < 2.7 V) li(s/R} -100 20
Vits/r) = 65 Vi l1B{S/R) - - 100
tnput Current — Enable nA
O5<V(E) <27 V) l((E) -200 - 20
(Vi) =55V IT:1{3) & - 100
Driver Input Clamp Voltage Vic(p} - - -15 v
(Vi(s/R) = 20 V. lic(p) = -18 mA)
Oriver Output Valtage — High Logic State VOHI{D!} 25 - — v
(Vys/r) = 20V, ViH(p) = 20 V, ViH(E) = 20 V, IoH = -6§.2 mA)
Driver OQutput Voltage — Low Logic State {Note 1) VoL(p) — — 05 v
(Vy(s/R} = 20 V, loL(D} = 48 mA)
Qutput Short Circuit Current los(D} -30 — ~-120 mA
(Vi(3/R) =20 V. VIH(D) =20V, ViH(E) = 20 V)
Power Supply Current mA
(Listening Mode — All Receivers On) lecu = 63 85
{Talking Mode — All Drivers On) \CCH - 106 125
SWITCHING CHARACTERISTICS (V¢g = 5.0 V, Ta = 25°C unless otherwise noted)
Propagation Delay of Driver ns
{Output Low to High} tPLHID} - - 15
{Output High to Low} tPHL(D} = - 17
Propagation Delay of Receiver ns
(Output Low ta High) tPLH(R) - = 25
(Output High to Low) tPHL(R) - - 23

NOTE 1. A modification of the |EEE 488- 1978 Bus Standard changes Vg (D) from 0.4 to 0.5 V maximum to permit the use of
Schottky technology.
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SWITCHING CHARACTERISTICS (continued) (Ve = 5.0 V, Ta = 25°C unless atherwise noted)

Characteristic Symbol Min Typ Max Unit
Propagation Delay Time — Send/Receive to Data ns
Logic High to Third State 1PHZ(R) - = 30
Third State to Logic High PZH(R) - - g0
Logic Low to Third State tPLZ(R) = - g
Third State to Logic Low tPZL(R) _ - %0
Propagation Delay Time — Send/Receive to Bus ns
Lagic High to Third State PHZ(D) - - 30
Third State to Logic High PZH(D) - - o
Logic Low to Third State tPLZ(D) = - =)
Third State to Logic Low PZLID) - - 20
Turn-On Time — Enable to Bus ns
Pull-Up Enable to Open Collector tPOFF(E) - - 30
Open Collector to Pull-Up Enable tPONIE} o - 20
PROPAGATION DELAY TEST CIRCUITS AND WAVEFORMS
FIGURE 1 — BUS INPUT TO DATA OUTPUT (RECEIVER)
To Scope
(Qutput] 150V
3.0V
input 1.5V 15V To Scope 240
ov (Input)
tPLH(R) WPHL(R)
VoH
Ouitput 1.5V 1.5V 1N916
R — VoL or Equiv.
TTLH = tTHL < 5.0 ns (10-90) <
Duty Cycle = 50%
Pulse *includes Jig and Send/
Generator P Probe Capacitance Rac
FIGURE 2 — DATA INPUT TO BUS OUTPUT (DRIVER)
3.0V
T([I’ns:::;e To Scope
(Output) 2.3 V
S Y Driver Input RHIU
ata Rec or Enable 15V 18V
38.3 ov
D b B By FLH(D) PHL(D)
Ganerator 51 S
< VoH
oLt 30 pF Output
— v
- I f=1.0MHz ot
* Includes Jig = =
and Probe Capacitance Puli-Up Enabls ITLH = tyHL < 5.0 ns (10-90)

Duty Cycle = 50%

FIGURE 3 — SEND/RECEIVE INPUT TO BUS OUTPUT (DRIVER)

3.0V
To Scope _\ _/ 30V
ZH ®ZL (Qutput) Input ‘1.5V } 1.5V
ov
Pull-Up ——]
ZH zZL PZH(D
Data Enable Bus 1 —_—ty H® VoH
5 Output 90% 2.0V
K send/Rec | V4 l ZH  $a3s High to Open
ZL nared fnd ov
= c — e —tPHZ(D)
Te Scope | L 480 Output ——Vz X 11V
{Input) 11V Low to Qpen 4 10% v v
Puise < — —= 5 ot
Generator g5t = = — 1 trLz(D) I*—trzL(0)

Cy. = 16 pF (includes Jig and

f=1.0MHz
Prabe Capasitance

TTLH = *THL = £ 5.0 ns (10-90)

Duty Cycle = 50%
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FIGURE 4 — SEND/RECEIVE INPUT TO DATA OUTPUT (RECEIVER}

3.0V
50V tnput 4{1.5 \ \ 1.5V
To Scape A
B {Output) 280 tPZH(R) — y
— OH
el B I s Output W\“% 1.5V
us Data
O I . High to Open ov
r(v Send/Rec _L —»] [o—tPHZ(R)
=zt cL ZH . Output / 50V
To Scope & Low to Open 10% 1.5V VoL
(Input) e ov
= = —= e—tpLz(R) — t"‘PZL(R)
Pulse 51 ¢ = 15 pF (Includes Jig +=1.0 MHz
Generator and Probe Capacitance} TLH = tTHL = 5.0 ns (10-90)
- Duty Cycle = 50%
FIGURE 5 — ENABLE INPUT TO BUS QUTPUT {DRIVER)
To Scope
.0V
= (Output)
Puli-Up 30V
Data Enable Bus Enable Input 1.5V 1.8V
4 D, ov
Send/Rec
l/ﬁ tPON(E) I-—xpo,:F(E,
CL+~ \
To Scope %_ 480 o 20V 90% (ki
(Input) *— utput
=1.0V
Pulse 10 Voc
Generator I oL f=1.0MHz

€, = 15pF {tnciudes Jig
and Probe Capacitance

FIGURE 6 — TYPICAL RECEIVER HYSTERESIS
CHARACTERISTICS
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FIGURE 7 — TYPICAL BUS LOAD LINE
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FIGURE 8 — SIMPLE SYSTEM CONFIGURATION
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