SN65175, SN75175
QUADRUPLE DIFFERENTIAL LINE RECEIVER

SLLS1458 ~ OGTOBER 1990 — REVISED MAY 1995

Meets or Exceeds the Requirements of D OR N PACKAGE

ANSI Standard EIA/TIA-422-B, RS-423-B, (TOP VIEW)
and RS-485
® Meets ITU Recommendations V.10, V.11, 181 i 16[] Veg
X.26, and X.27 1A[] 2 15]] 4B
e Designed for Multipoint Bus Transmission 1v}s 141} 4A
on Long Bus Lines in Noisy Environments 1,2EN[| 4 13[4y
e 3-State Outputs avffs  12[]3,4EN
® Common-Mode Input Voltage Range 2AE g 11 ; ) 3v
-12Vto 12V 28 ] 3
GND[] 8 o[l 3B
® Input Sensitivity .. . £200 mV
® Input Hysteresis . .. 50 mV Typ FUNCTION TABLE
¢ High Input Impedance . . . 12 kQ Min {each recelver)
e Operates From Single 5-V Supply DIFFERE:TIABL INPUTS | coamiE OUTYPUT
* Low-Power Requirements Vips 02V m H
® Plug-In Replacement for MC3486 -02V<V|p<02V H ?
Vip2-02V H L
d L X L z
escription Open circuit H ?

The SN65175 and SN75175 are monolithic
quadruple differential line receivers with 3-state
outputs. They are designed to meet the
requirements of ANSI Standards EIA/TIA-422-B, RS-423-B, RS-485, and several ITU recommendations. These
standards are for balanced multipoint bus transmission at rates up to 10 megabits per second. Each of the two
pairs of receivers has a common active-high enable.

H = high level, L =low level, ? = indeterminate,
X = irrelevant, Z = high impedance (off)

The receivers feature high input impedance, input hysteresis for increased noise immunity, and input sensitivity
of £200 mV over a common-mode input voltage range of £12 V. The SN65175 and SN75175 are designed for
optimum performance when used with the SN75172 or SN75174 quadruple differential line drivers.

The SN65175 is characterized for operation from —40°C to 85°C. The SN75175 is characterized for operation
from 0°C to 70°C.

PRODUCTION DATA Information is current as of publication date.
Products conform fo specifications pswndmmzf tmlmmllnn;nh
p g does

standard warranty.
testing of all parametars.
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SN65175, SN75175
QUADRUPLE DIFFERENTIAL LINE RECEIVER

SLLS145B - OCTOBER 1990 — REVISED MAY 1995
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SN65175, SN75175
QUADRUPLE DIFFERENTIAL LINE RECEIVER

SLLS145B - OCTOBER 1980 — REVISED MAY 1935

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

Supply voltage, Voo (See Note 1) e e 7V
Input voltage V}, (A Or BINPUES) . ...oeninini i e e 25V
Differential input voltage, Vip(see Note 2) ... ..o +25V
Enable input voltage, Vi, EN .o e e e 7V
Low-level OUtPUE CUITENE, [OL - vt e e et a e 50 mA
Continuous total dissipation . ...ttt See Dissipation Rating Table
Operating free-air temperaturerange, Ta. SN65176 ... ... it —-40°C to 85°C

SN75175 it e e 0°Cto 70°C
Storage temperature range, Tgtg - v —-65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds ...........ovveviiniiinnnan, 260°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional aperation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended pericds may affect device reliability.
NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal.
2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input.

DISSIPATION RATING TABLE

PACKAGE Tp<25°C DERATING Ta = 70°C TA = 85°C
POWERRATING FACTOR  POWER RATING POWER RATING
D 950 mW 7.6 MW/C 608 MW 494 mW
N 1150 mW 9.2 mW/G 736 mW 598 mW

recommended operating conditions

MIN NOM MAX| UNIT
Supply voltage, Voo 4.75 5 525 \
Common-mode input voitage, V|G +12 \'
Differential input voltage, V|p 12 v
High-level enable-input voltage, ViH 2 \
Low-level enable-input voltage, V) 0.8 \
High-level output current, IoH -400 pA
Low-level output current, lo 16| mA
. . SNB5175 -40 85
Operating free-air temperature, T SN7E175 5 70 °C
W 2901724 0098745 712 MM WP Texas
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SN65175, SN75175

QUADRUPLE DIFFERENTIAL LINE RECEIVER

SLLS1458 - OCTOBER 1990 ~ REVISED MAY 1995

electrical characteristics over recommended ranges of common-mode input voltage, supply
voltage and operating free-air temperature

PARAMETER TEST CONDITIONS MIN TYPT MAX! UNIT
ViT+ Positive-going input threshold voitage | Vo= 2.7V, lo=-0.4mA 0.2 v
ViT-  Negative-going input threshold voltage | Vo= 0.5V, Io=16mA ~0.2% \4
Vhys  Hysteresis voltage (V|T. - V|T-) See Figure 4 50 mv
ViK Enable-input clamp voltage l|=—18 mA -15 \4
VoH  High-level output voltage Vip =200 mV, loH =—400 uA, See Figure 1 2.7 v
. loL=8mA 0.45
VoL  Low-level output voltage V|D =—-200 mV, See Figure 1 \
loL =16 mA 0.5
loz High-impedance-state outputcurrent  [Vo= 0.4Vto2.4V +20 uA
It Line input current Other input at 0 V, See Note 3 Viz12y ! mA
Vi=-7V -0.8
H High-level enable-input current VIH=27V 20| pA
TN Low-level enable-input current ViL=04V —100 HA
] Input resistance 12 kQ
los  Shortcircuit output current$ -15 -85 mA
Icc Supply current QOutputs disabled 76| mA

T All typical values are at Voo = 5 V, Ta = 25°C.

$The algebraic convention, in which the less positive (more negative) limitis designated as minimum, is used in this data sheet for threshold voltage

tevels only.

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.

NOTE 3: Refer to ANSI Standards EIA/TIA-422-B, RS-423-B, and RS-485 for exact conditions.

switching characteristics, Voo =5V, C = 15 pF, Ta = 25°C

PARAMETER TESTCONDITIONS | MIN TYP MAX| UNIT

tpLH Propagation delay time, low- to high-level output ) 22 35 ns

- - - See Figure 2
tpHL  Propagation delay time, high- to low-level output 25 35 ns
§ Output enable time to high level 13 30 ns
Pz 2 - g See Figure 3 ¥
tpzr  Output enable time to low level 19 30 ns
tpHz  Output disable time from high level ’ 26 35 ns

- - See Figure 3
tpLz  Output disable time from low level 25 35 ns
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SN65175, SN75175
QUADRUPLE DIFFERENTIAL LINE RECEIVER

SLLS1458 ~ OCTOBER 1990 — REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

3
Vip
i VoH s
?'QL loH
2v VoL [} ()
Figure 1. Von, VoL
Generator Outpt = p——— ay
(see Note A) Input | 1.5V | 15V
oV

tPLH —f¢—»  tpHL —j¢—

CL=15pF= |

~ d+—— Vou
(see Note B) Output 13V 13V
VoL

2V
TEST CIRCUIT VOLTAGE WAVEFORMS

Figure 2. Test Circuit and Voltage Waveforms
NOTES: A. Theinput pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle = 50%, ty <6 ns, ;<6 ns,

Zp=50Q.
B. CL includes probe and stray capacitance.
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SN65175, SN75175
QUADRUPLE DIFFERENTIAL LINE RECEIVER

SLLS1458 ~ OCTOBER 1990~ REVISED MAY 1995
PARAMETER MEASUREMENT INFORMATION

Output

15V
-1.5V —0

Sw1

Oo— 8§V

CL
(seo Note B)

Generator
(see Note A)

TEST CIRCUIT

3V 3v
t+——- T——— 0V swito-15V

OV swito1sV

' 4 SW2 Closed
tpzH —e—] SW2 Open PzL —+—
_ SW3 Open
| VoH SW3 Closed i +—— 45V P
Output Uv Output _/_-_\l'iv
——— 0V VoL
tpzH tpzL
av 3V : 3v
Input 1.5V Input 15V
SW2 Closed oLz~ SW2 Closed
4 tpHz SW3 Closed PLZ | SW3 Olosed
I VoR [ ——— 14V
Output M Output _//0.5V_\_
——— 14V YoL
tpHz tpLz
VOLTAGE WAVEFORMS

Figure 3. Test Circuit and Voltage Waveforms

NOTES: A. Theinput pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle = 50%, S g ng, tr<6 ns,
Zo=50Q
B. CL includes probe and stray capacitance.
C. All diodes are 1N916 or equivaient.
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SN65175, SN75175
QUADRUPLE DIFFERENTIAL LINE RECEIVER

SLLS145B — OCTOBER 1990 - REVISED MAY 1985

TYPICAL CHARACTERISTICS
OUfPUT VOLTAGE v HIGH-LEVEL OUTPUT VOLTAGE
vs vs
DIFFERENTIAL INPUT VOLTAGE HIGH-LEVEL OUTPUT CURRENT
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4.5 45 Tp =25C
4 4 >
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SN65175, SN75175
QUADRUPLE DIFFERENTIAL LINE RECEIVER

SLLS1458 — OCTOBER 1990 - REVISED MAY 1995

TYPICAL CHARACTERISTICS
LOW-LEVEL OUTPUT VOLTAGE ' OUTPUT VOLTAGE
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SN65175, SN75175
QUADRUPLE DIFFERENTIAL LINE RECEIVER

SLLS145B - OCTOBER 1990 ~ REVISED MAY 1995

TYPICAL CHARACTERISTICS
INPUT CURRENT
VS
INPUT VOLTAGE
1
0.75
< 0.5
£
1
g 0.25
3 0
H
LI= -0.25
- The Unshaded Area
-05 Conforms to
Figure 3.2 of
-0.75 EIA RS-485
- i
-8 -2 0 2 4 6 8
V| — Input Voltage - V
Figure 12
APPLICATION INFORMATION
1/4 SN75172 1/4 SN75174
° (C °
)Y
% RT RT%
° (¢ °
< 0§ &

! D

o]
1/4 SN75173 Up to 32 1/4 SN75175
Driver/Receiver
Pairs

1/4 SN75172 1/4 SN75173 1/4 SN75173  1/4 SN75174

Figure 13. Typical Application Circuit

NOTE: Theline should be terminated at both ends inits characteristic impedance (RT = Zg). Stub lengths off the main line should be kept as short
as possible.
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