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Description Connection Diagram

The pA96177 and uA96178 Differential Bus Repeaters are 8-Lead DIP

monolithic integrated devices each designed for one-way (Top View)

data communications on multipoint bus transmission lines.

These devices are designed for balanced transmission bus VA96177
line applications and meet EIA Standard RS-485 and
RS-422A. Each device is designed to improve the perfor- Voo E e 3 A
mance of the data communication over long bus lines. BUS
The nA96177 and pA96178 are identical except for the Tz 7] s } N
Enable inputs, which are complementary. The pA96177 is
an active high Enable. The uA96178 is an active low En- € E I] z
able. These complementary Enables allow the devices to GND E 5] v }
be used in pairs for bidirectional communication.

BUS

CDO038s1F

The uA96177 and pA96178 feature positive and negative
current limiting and three-state outputs for the receiver and HA%SITS
\J

T

L

driver. The receiver features high input impedance, input
hysteresis for increased noise immunity, and input sensitivi- vee [1] N
ty of 200 mV over a common mode input voltage range ,’,x’
of —12 V to +12 V. The driver features thermal shutdown T2 )8
for protection from line fault conditions. Thermal shutdown 3D 5] z
is designed to occur at a junction temperature of approxi- o ]BUS

mately 160°C. The driver is designed to drive current ano [7] _?_] A
loads up to 60 mA maximum.

The puA96177 and uA96178 are designed for optimum per-

formance when used on transmission buses employing the

#A96172 and pA96174 differential line drivers, pA96173 Order Information

and pA96175 differential line receivers, or pA96176 differ- Device Code Package Code Package Description

ential bus transceiver. uA96177RC 6T Ceramic DIP

HA96177TC oT Molded DIP
® Meets EIA Standard RS-422A And RS-485 ©A96178RC 6T Ceramic DIP

® Designed For Multipoint Transmission On Long Bus UAGB178TC oT Molded DIP
Lines In Noisy Environments

Three-State Outputs

Bus Voltage Range -7.0 V To 12 V Function Table uA96178

Positive And Negative Current Limiting
Driver Output Capability +60 mA Max Differential Inputs Enable Outputs
Driver Thermal Shutdown Protection A-B Y
Receiver Input High Impedance Vp>02 V

® Receiver Input Sensitivity Of £+ 200 mV 02 V<Vip<02 V
® Receiver Input Hysteresis Of 50 mV Typical Vip <~0.2 V

® Operates From Single 5.0 V Supply X

® Low Power Requirements

[ ]
Irrr
NroI |-
NM™>T
NIVr-|N

H = High Level
L=Low Level
? = Indeterminate

Function Table uA96177

3 X = immaterial
leferer:qttaal Inputs EnaEble T Outsuts 7 Z = High Impedance (off)
Vp=02V H H H L
-0.2 V<Vp<o02V H ? ? ?
Vp<-02V H L L H
X L z z z
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MA96177 * uA96178
Absolute Maximum Ratings
Storage Temperature Range
Ceramic DIP -65°C to +175°C
Molded DIP -65°C to +150°C
Operating Temperature Range 0°C to +70°C
Lead Temperature
Ceramic DIP (soldering, 60 s) 300°C
Molded DIP (soldering, 10 s) 265°C
Internal Power Dissipation2
8L-Ceramic DIP 1.30 W
8L-Molided DIP 093 W
Supply Voltagea 70V
input Voitage 55V
Notes
1. Ty max = 150°C for the Molded DIP, and 175°C for the Ceramic DIP.
2. Ratings apply to ambient temperature at 25°C. Above this temperature,
derate the 8L-Ceramic DIP at 8.7 mW/°C, and the 8L-Molded DiP at
7.5 mW/°C,
3. All voltage values are with respect to network ground terminal.
Recommended Operating Conditions
Symbol Characteristic Min Typ Max Units
Vee Supply Voltage 4.75 5.0 5.25 v
V) or Veum Voltage at any Bus Terminal (Separately -7.0 12 \
or Common mode)
Vip Differential Input Voltage? 12 \'
loH Output Current HIGH Driver -60 mA
Receiver -400 uA
loL Output Current LOW Driver 60 mA
Receiver 16
Ta Operating Temperature o] 25 70 °C
Notes
1. The algebraic convention, where the less positive (more negative) limit is
designated minimum, is used in this data sheet for common mode input
voltage and threshold voltage levels only.
2. Differential input/output bus voltage is measured at the noninverting
terminal A with respect to the inverting terminal B.
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uA96177, uA96178
Electrical Characteristics Over recommended temperature, common mode input voltage, and supply voitage
ranges, unless otherwise specified.

Driver Section

Symbol Characteristic Condition Min | Typ! | Max | Unit
Viy Input Voltage HIGH 2.0 \
ViL Input Voltage LOW 08| V
Vic Input Clamp Voltage Ij=-18 mA -1.5| V
{Voo1| Differential Output Voltage lo=0 mA 6.0 V
|Vopz | Differential Output Voltage RL =100 Q Fig. 2 20 | 225 \
R =54 Q Fig. 1 1.5 2.0
AlVop| Change in Magnitude of Differential R =54 £ or 100 £, Fig.1 02| V
Output V0|t8962
Voc Common Mode Output Voltage® 3.0 V
A|Voc| Change in Magnitude of Common Mode t02| V
Output Voltage?
lo Output Current with Power off Voc=0V, Vg=-70 V to 12 V +100| wpA
loz High Impedance State Output Current Vo=-70Vto 12V +50 | £200( wA
il input Current HIGH vi=27V 20| pA
e Input Current LOW V=05V -100| wA
los Short Circuit Output Current Vo=-70V -250| mA
Vo=0V -150
Vo = Ve 150
Vo=12 V 250
lec Supply Current No Load Outputs Enabled 35| mA
Outputs Disabled 40
——
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uA96177, uA96178 (Cont.)
Electrical Characteristics Over recommended temperature, common mode input voltage, and supply voltage
ranges, unless otherwise specified.

Drive Switching Characteristics Voo = 5.0 V, Tp = 25°C

Symbol Characteristic Condition Min | Typ | Max | Unit
too Differential Output Delay Time R_ =60 £, Fig. 4 15 25 ns
ttp Differential Output Transition Time RL=60 £, Fig. 4 15 25 ns
teLH Propagation Delay Time, R =27 Q, Fig. 5 12 20 ns
Low-to-High Level Output
tPHL Propagation Delay Time, RL=27 Q, Fig. 5 12 20 ns
High-to-Low Level Output
tpzn Output Enable Time to High Level R =110 Q, Fig. 6 25 45 ns
tezL Output Enable Time to Low Level R =110 &, Fig. 7 25 40 ns
tpHZ Output Disable Time from High Level R_=110 £, Fig. 6 20 25 ns
tpiz Output Disable Time from Low Level R =110 , Fig. 7 29 35 ns
Receiver Section
Symbol Characteristic Condition Min | Typ'| Max| Unit
VTH Differential Input High Threshold Voitage Vo=27 V, Iop=-0.4 mA 0.2 V
VL Differential Input Low Threshold Voltage Vo=05V, ip=8.0 mA -0.25 \
VT +-V1_ |Hysteresis® Vem=0 V 50 mv
ViH Enable Input Volitage HIGH 2.0 \
Vi Enable Input Voltage LOW 08| V
Vic Enable Input Clamp Voltage lj=-18 mA -1.5] V
VoH High Level Output Voltage Vip =200 mV, gy =-400 pA, Fig. 3 2.7 v
VoL Low Level Output Voitage Vip=-200 mV, Fig. 3 |lo_ = 8.0 mA 045 V
loL=16 mA 0.50
loz High-Impedance State Output Vo=04V -360! pA
Vo=24V 20
Iy Line Input Current’ Other Input=0 V Vi=12 V 1.0 mA
Vi=-70V -0.8
hH Enable Input Current HIGH Vih=27V 20| pA
e Enable Input Current LOW V=04V -100] MA
R Input Resistance 12 k2
los Short Circuit Output Current -15 -85| mA
lce Supply Current (total package) No Load Outputs Enabled 35| mA
Outputs Disabled 40
-
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nA96177, uA96178 (Cont)
Electrical Characteristics Over recommended temperature, common mode input voltage, and supply voltage
ranges, unless otherwise specified.

Receiver Switching Characteristics Vcc =5.0 V, Ta =25°C

Symbol Characteristic Condition Min | Typ | Max | Unit

tpLH Propagation Delay Time, Vp=0Vto 30V 16 25 ns
Low-to-High Level Output C_=15 pF, Fig. 8

tPHL Propagation Delay Time, 16 25 ns
High-to-Low Level Output

tezn Output Enable Time to High Level C_ =15 pF, Fig. 9 15 22 ns

tpzL Output Enable Time to Low Level 15 22 ns

tpHz Output Disable Time from High Level C_=5.0 pF, Fig. 9 14 30 ns

tpLz Output Disable Time from Low Level 24 40 ns

Notes

1. 1. All typical values are at Vgc=5.0 V and Ta= 25°C.

2. A|Vop| and A|Vog| are the changes in magnitude of Vop and Voc,

respectively, that occur when the input is changed from a high level to
a low level.

3. In EIA Standard RS-422A and RS-485, Voc, which is the average of the
two output voltages with respect to GND, is called output offset voltage,
Vos.

. The algebraic convention, where the less positive (more negative) limit is
designated minimum, is used in this data sheet for common mode input
voltage and threshold voltage levels only.

5. Hysteresis is the difference between the positive-going input threshold

voltage, V1, and the negative-going input threshold voltage, Vr-.

6. Refer to EIA Standard RS-485 for exact conditions.

»

Parameter Measurement information

Figure 1 Driver Vgpz and Voc Figure 2 Driver Vgpz with Varying Common Mode
Voitage
s
1 > -7Vto +12V
Yooz <RL [
ENABLED | 3750
(Note 3) YW =

CRO0990F

Figure 3 Receiver Vou and Vg

CRO0760F
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Parameter Measurement Information (Cont.)

Figure 4 Driver Differential Output Delay and Transition Times
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= tro to

CRo1021F WF00161F

AA

Figure 5 Drive Propagation Times
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(Note 3) ouT 23v 23v
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WF00171F

Figure 6 Driver Enable and Disable Times (tpzy, tpHz)

$1

OVor3v ouT 3V
N 1.5V 1.5V
Ci =50pF Ry =1100Q ov
(Note 2) tp; t
(Note 3) -1 L ZH PHZ Y ve
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Figure 7 Driver Enable and Disable Times (tpz, tpr2)
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(Note 2)
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(Note 1) Vo

WF00191F
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Parameter Measurement Information (Cont.)

Figure 8 Receiver Propagation Delay Times
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Figure 9 Receiver Enable and Disable Times
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g Sk (Note 4)
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(Note 1) /sa
tpzH

(uA9e177) 3V s1t01.5v

N 15V $2 OPEN

$3 CLOSED
(HA96178) ov
tpzH
Vor
out 15V
ov
WF0O0Z11F

(WA96177) terz
v 3V s11015v

IN g CLOSED
(uA6178) oy S3CLOSED

tPHZf=—

out 0.5V

Notes

Vou

L_/_:m,

WF00231F

1. The input pulse is supplied by a generator having the following
characteristics: PRR = 1.0 MHz, duty cycle=50%, t, <6.0 ns, ty<6.0 ns,

Zo=50 Q.
. G includes probe

A wWN

and stray capacitance.

. uA96178 Enable is active low, pA96177 Enable is active high.
. All diodes are 1N916 or equivalent.

our
WF00201F
O——5sv
CRO0B10F
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IN 1.5V $2 CLOSED
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tezL
"———=4.5V
out 15V
Vo
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(HASGYTT) oz v
s S1to 1.5V
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Typical Application

ASEITT
HA9ET7S M HAD6176
me mS
>
pASST7S

<
> >
2R Rrd
> d

pA96178

AFOOMOF

Note
The line length should be terminated at both ends in its characteristic

impedance.
Stub lengths off the main line should be kept as short as possible.

9-112

This Material Copyrighted By Its Respective Manufacturer



