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DIFFERENTIAL BUS TRANSCEIVER
FEATURES This port operates over a wide range of common-mode

® One-Fourth Unit Load Allows up to 128
Devices on a Bus

® ESD Protection for Bus Terminals:
— #15-kV Human Body Model
— +8-kV IEC61000-4-2, Contact Discharge
— #15-kV IEC61000-4-2, Air-Gap Discharge
® Meets or Exceeds the Requirements of ANSI
Standard TIA/EIA-485-A and 1SO 8482: 1987(E)

Controlled Driver Output-Voltage Slew Rates
Allow Longer Cable Stub Lengths

Designed for Signaling Ratest Up to 250-kbps
Low Disabled Supply Current ... 250 pA Max
Thermal Shutdown Protection

Open-Circuit Fail-Safe Receiver Design
Receiver Input Hysteresis ... 70 mV Typ

Glitch-Free Power-Up and Power-Down
Protection

DESCRIPTION

The SN65LBC182 and SN75LBC182 are differential
data line transceivers with a high level of ESD protection
in the trade-standard footprint of the SN75176. They are
designed for balanced transmission lines and meet
ANSI standard TIA/EIA-485-A and ISO 8482. The
SN65LBC182 and SN75LBC182 combine a 3-state,
differential line driver and differential input line receiver,
both of which operate from a single 5-V power supply.
The driver and receiver have active-high and active-low
enables, respectively, which can be externally
connected together to function as a direction control.

The driver outputs and the receiver inputs connect
internally to form a differential input/output (I/O) bus port
that is designed to offer minimum loading to the bus.

A

voltage, making the device suitable for party-line
applications. The device also includes additional
features for party-line data buses in electrically noisy
environment applications such as industrial process
control or power inverters.

The SN75LBC182 and SN65LBC182 bus pins also
exhibit a high input resistance equivalent to one-fourth
unit load allowing connection of up to 128 similar
devices on the bus. The high ESD tolerance protects
the device for cabled connections. (For an even higher
level of protection, see the SN65/75LBC184, literature
number SLLS236.)

The differential  driver design incorporates
slew-rate-controlled outputs sufficient to transmit data
up to 250 kbps. Slew-rate control allows longer
unterminated cable runs and longer stub lengths from
the main backbone than possible with uncontrolled
voltage transitions. The receiver design provides a
fail-safe output of a high level when the inputs are left
floating (open circuit). Very low device supply current
can be achieved by disabling the driver and the receiver.

The SN65LBC182 is characterized for operation from
—40°C to 85°C, and the SN75LBC182 is characterized
for operation from 0°C to 70°C.

functional block diagram

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

tThe signaling rate of a line, is the number of voltage transitions that are made per second expressed in the units bps (bits per second).

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
dard Producti ing does not ily include

testing of all pararﬁeters.

Copyright O 2001, Texas Instruments Incorporated
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D ORP PACKAGE
(marked as TBD)

schematic of inputs and outputs

(TOP VIEW) Vce
RO1® 800 vee
REO2 70@8B
DE 3 6 A
D 4 5[] GND
Function Tables
DRIVER
INPUT ENABLE OUTPUTS
D DE A B
H H H L
L H L H
X L z z
Open H H L
RECEIVER
DIFFERENTIAL ENABLE | OuTPUT
INPUTS RE R
Vibzo.2Vv L H
-0.2Vv<V|p<0.2V L ?
ViDs-02V L L
X H z
Open L H
AVAILABLE OPTIONS
PACKAGE
TA PLASTIC SMALL-OUTLINET PLASTIC DUAL-IN-LINE PACKAGE
(JEDEC MS-012) (JEDEC MS-001)
0°C to 70°C SN75LBC182D SN75LBC182P
—40°C to 85°C SN65LBC182D SN65LBC182P

T Add R suffix for taped and reel.

16 kQ

16 kQ
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absolute maximum ratingst

Supply voltage range, (SEE NOE 1) VoG « - v vt vttt ettt e e e -05Vto7V
Voltage range atany bus terminal (A OrB) . ... ..ot e -15Vto 15V
Input voltage, V| (D, DE, RO RE) . ...\ttt ittt et -0.3Vto7V
Electrostatic discharge: Human body model (see Note 2) AB,GND ............. ..., 15 kv
Allpins ... 3 kv

Contact discharge (IEC61000-4-2) A/B,GND .............oiii 8 kV

Air discharge (IEC61000-4-2) A/B,GND .................o.... 15 kV

Continuous total power dissipation ..............c.c i, See Dissipation Rating Table
Storage temperature range, Totg - v —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds . ...........c.coiiiiiiiiinnaennn.. 260°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation 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 periods may affect device reliability.
NOTES: 1. Allvoltage values, except differential I/O bus voltages, are with respect to network ground terminal.
2. Tested in accordance with JEDEC Standard 22, Test Method A114-A.

DISSIPATION RATING TABLE

PACKAGE Tp <25°C DERATING FACTOR¥ Tp = 70°C Tp = 85°C
POWER RATING ~ ABOVE Tp =25°C  POWER RATING POWER RATING
D 725 mwW 5.8 mW/°C 464 mw 377 mwW
P 1150 mwW 9.2 mW/°C 736 mW 598 mW

¥ This is the inverse of the junction-to-ambient thermal resistance when board-mounted and with no air flow.
NOTE: The maximum operating junction temperature is internally limited. Use the dissipation rating table
to operate below this temperature

recommended operating conditions

MIN  NOM MAX | UNIT
Supply voltage, Vcc 4.75 5 525 Y
Voltage at any bus I/O terminal (separately or common mode) V| or V|c -7 12 Vv
High-level input voltage, V|4 — 2
- D, DE, RE \Y,
Low-level input voltage, V| 0.8
Differential input voltage, V|p (see Note 3) -12 12 \%
Driver —-60 60
Output current, | - mA
P 0 Receiver -8 4
. . SN65LBC182 —-40 85
Operating free-air temperature, Tp °C
SN75LBC182 0 70
NOTE 3: Differential input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B.
i
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driver electrical characteristics over recommended operating conditions

PARAMETER TEST CONDITIONS MIN TYPT  MAX| UNIT
VK Input clamp voltage | =-18 mA -1.5 \%
Vo Output voltage lp=0 0 Vce \Y
R =54 Q, See Figure 1 15 22 Vcc \Y
IVopl Differential output voltage -
Viest=—7 V1o 12V, See Figure 2 15 22 Vcc \%
AVoD Change in magnitude of differential output voltage ] -0.2 0.2
See Figure 1
Voc(ss)  Steady-state common-mode output voltage 1 3 v
Change in steady-state common-mode output
AVOC(SS)  \oltage 0.2 0.2
- See Figures 1 and 4
v Peak-to-peak change in common-mode output 08 v
OC(PP) voltage during state transitions ’
loz High-impedance output current See receiver input currents
IIH High-level input current (D, DE) V=24V 50 pA
L Low-level input current (D, DE) V=04V -50 HA
los Short-circuit output current Vo=-7Vtol2V -250 250 mA
I SN75LBC182 oad —_ 12 25
| Su current No load, DE at Vcc, RE atV mA
cc PPy SNG5LBC182 cc cc 12 30

T All typical values are at Vo = 5 V and Tp = 25°C.

driver switching characteristics over recommended operating conditions

(unless otherwise

noted)
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tr Differential output signal rise time 0.25 0.72 1.2
tf Differential output signal fall time 0.25 0.73 1.2
tPLH Propagation delay time, low-to-high-level output zléezFBigu?é 3 CL=50pF, 1.3 us
tPHL Propagation delay time, high-to-low-level output 1.3
tsk(p) Pulse skew (tpHL — tPLH) 0.075 0.15
tpzH Output enable time to high level ] 35
- - - R =110 Q, See Figure 5 us
tPHZ Output disable time from high level 35
tpzL Output enable time to low level 35
- - R =110 Q, See Figure 6 us
tpLz Output disable time from low level 35
{i’
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receiver electrical characteristics over recommended operating conditions (unless otherwise

noted)
PARAMETER TEST CONDITIONS MIN TYPT  MAX| uNIT

ViT+ Positive-going input threshold voltage 0.2

ViT— Negative-going input threshold voltage -0.2 v

Vhys Hysteresis voltage (ViT+— V/|T.) 70 mv

VIK Enable-input clamp voltage I|=-18 mA -15 \

VoH  High-level output voltage Vip=200mV, lo=-8mA, See Figure 7 2.8 \

VoL  Low-level output voltage VD =200 mV, Ig =4 mA, See Figure 7 0.4 \

loz High-impedance-state output current Vpo=041t024V +1 HA
VIH=12V, Vcc =5V 250
VIH=12V, Vcc=0V 250

I Bus input current ViH=—7V, Vec =5V Other input at 0 V 200 HA
VIH=-7V, Vec =0V -200

lIH High-level input current (ﬁ) ViH=2V 50 HA

L Low-level input current (RE) ViL=0.8V -50 HA

DEatOV,REat0V 35 mA
lcc  Supply current DE at 0 V, RE at Ve 175 250 | pA

T All typical values are at Vo = 5 V and Tp = 25°C.

receiver switching characteristics over recommended operating conditions (unless otherwise

noted)
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
ty Differential output signal rise time 20
tf Differential output signal fall time 20
- - - CL =50 pF, See Figure 7 ns
tPLH Propagation delay time, low-to-high-level output 150
tPHL Propagation delay time, high-to-low-level output 150
tpzH Output enable time to high level 100
ns
tpzL Output enable time to low level . 100
- - - See Figure 8
tpHZ Output disable time from high level 100
ns
tpLz Output disable time from low level 100
tsk(p) Pulse skew Ctpy — tpLHO 50 ns
i
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PARAMETER MEASUREMENT INFORMATION

[
I
OVor3v Vob

|
‘QV|O

27Q
50 pFt
27Q

V
Vo oC

i

tincludes probe and jig capacitance

Figure 1. Driver Test Circuit, Vop and Vgoc Without Common-Mode Loading

| 375 Q

’
Input Vob 60 Q Vi =-7Vtol2V
p i 3750 T TEST

VTEST

Figure 2. Driver Test Circuit, Vop With Common-Mode Loading

l Input 15V 15V
RL=54Q] ¢ =50pFt ygp oV

| |
. |
Signal & tpLH —h—b{ H—b:— tPHL

Generatort | 20 € e
Output | 90% 90% — O%D(H)

10% 10%
' | ] vob()

) P e I el
TPRR = 1 MHz, 50% duty cycle, t; < 6 ns, t;< 6 ns, Zg = 50 Q
Fincludes probe and jig capacitance

Figure 3. Driver Switching Test Circuit and Waveforms

Voc(PP)

AVoc(ss)

Figure 4. Vo Definitions
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PARAMETER MEASUREMENT INFORMATION

Output — — — 3V
Input 15V 15V
| | 0V

t
R =110Q PZH ﬂ — ¥ oy
tpHz P Voff=0V

VOLTAGE WAVEFORMS

OQor3V

Generator

C|_ 50 pF
(see Note B) I
(see Note A) =

TEST CIRCUIT
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1.25 kHz, 50% duty cycle, t; < 10 ns,
t;<10ns, Zo=50 Q.
B. Cy includes probe and jig capacitance.

Figure 5. Driver tpzy and tpyz Test Circuit and Voltage Waveforms

A e ——" 3V

RL=110Q :
‘ \ oV
Output

OQor3V

O———oO
CL =50 pF

Generator (see Note B) ‘ 8\5/\/
(see Note A) = Output 23V ,
B VoL
= TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1.25 kHz, 50% duty cycle, t; < 10 ns,

t;<10ns, Zo=50 Q.
B. CL includes probe and jig capacitance.

Figure 6. Driver tpz_ and tp_ z Test Circuit and Voltage Waveforms

%_'AAPI\R «°

ViD
5 4
Input Output
50 pF Vo
15V RE (see Note A)T
————— 3V
Inputs 50% 50% —— —— 15V
| | ov
tPLH —» - > ‘\4— tPHL
——— VoH

90%

90%

Output

tr — | —» [t
NOTE A: This value includes probe and jig capacitance (+ 10%).
Figure 7. Receiver tp y and tpy Test Circuit and Voltage Waveforms
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PARAMETER MEASUREMENT INFORMATION

OVor3V 620 Q

50 pF 620 Q vo

(see Note A)

Input

_ — 3v. — —_—_—_—_M—_M—_mm_———— 3V
Inputs  RE 1.5V _m_
‘ oV oV

tPHz — r— tpzH —Pt ‘\4— tpLz — r— thzL —M e
_i VOH } ‘ —E— g2s5v

Vo .
g25Vv 95V 05V VoL

Output

NOTE A: This value includes probe and jig capacitance (+ 10%).
Figure 8. Receiver tpz| , tp 7z, tpzH, and tpyz Test Circuit and Voltage Waveforms
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Vop — Driver Differential Output Voltage — V

ty — Driver Transition Time —ns

TYPICAL CHARACTERISTICS

DRIVER DIFFERENTIAL OUTPUT VOLTAGE

Vs
TEMPERATURE
3.0
RL=54Q
2]
c
- [
25 Voo =5.25V — g
gt =
©
/— a
. S 2
_—— Ve =4.75V S
S
e
a
15
&
[
el
HCL
1.0
-40 —-20 0 20 40 60 80
Ta — Free-Air Temperature — °C
Figure 9
DRIVER TRANSITION TIME
Vs
TEMPERATURE
900
A
800 — >
_/7 |
tf >
— ]
700 —— / S
/ E"
600 // 3
/ <
5
500 E
=
[
o)
400 S
>
300
-40 —-20 0 20 40 60 80

Tp — Free-Air Temperature — °C

Figure 11

800

780

760

740

720

700

680

660

640

DRIVER PROPAGATION DELAY TIME

Vs

TEMPERATURE

AN

tPHL /

-

e

-40 -20 0
Tp — Free-Air Temperature — °C
Figure 10

4.5

4.0

3.5

3.0

2.5

2.0

15

1.0

0.5

0.0

20 40 60 80

DIFFERENTIAL OUTPUT VOLTAGE

Vs

OUTPUT CURRENT

Vec =55V
=
‘\
\\E\
I Ve =45V O~
—

Vcc =5V

0 10 20 30

40 50 60 70 80 90 100

lo — Output Current — mA

Figure 12
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TYPICAL CHARACTERISTICS

RECEIVER INPUT CURRENT

VS
INPUT VOLTAGE
0.25
0.20
é 0.15
I ' /.
g 010
5
© o005
)
= A,B(Vcc=0V)
= -0.00
(0]
=
S -0.05
[8]
j e B (Vcc=5V)
| —0.10 / -
= 7/ A(Vcc=5V)
-0.15
-0.20
-10 -5 0 5 10 15
V| - Input Voltage — V
Figure 13
APPLICATION INFORMATION
SN65LBC182 SN65LBC182
SN75LBC182 SN75LBC182
O ® {5 ® g
RT RT

L]

L

Up to 128
Transceivers

NOTE A: The line should be terminated at both ends in its characteristic impedance (RT = Zp). Stub lengths off the main line should be kept
as short as possible.

Figure 14. Typical Application Circuit
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MECHANICAL INFORMATIO
D (R-PDSO-G*¥)
14 PIN SHOWN

N
PLASTIC SMALL-OUTLINE PACKAGE

0.050 (1,27)

0.020 (0,51)

W f 0014 (035 910010025 @]
14

AAAAARA !

PINS **
8 14 16
DIM
0197 | 0344 | 0.394
A MAX (5,00) | (8,75) | (10,00)
0.189 | 0337 | 0.386
A MIN 4.80) | (855) | (9,80)

0.244 (6,20)
0.228 (5,80)
0.157 (4,00)
0.150 (3,81)

v

OO 000

Seating Plane
Yy

0.008 (0,20) NOM

e

Gage Plane
[ 0.010 (0,25)

0.044 (1,12)
0.016 (0,40)

0°-8°

o000z | | 0,004 (0,10) |
— 0.069 (1,75) MAX 0.010(0.25) | ©] 0004 (0,10

0.004 (0,10)

SO

4040047/B 03/95

NOTES: A. Alllinear dimensions are in inches (millimeters).

. This drawing is subject to change without notice.

. Four center pins are connected to die mount pad.
. Falls within JEDEC MS-012

A
B
C. Body dimensions do not include mold flash or protrusion, not to exceed 0.006 (0,15).
D
E
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MECHANICAL INFORMATION

P (R-PDIP-T8) PLASTIC DUAL-IN-LINE PACKAGE

0.400 (10,60)
0.355 (9,02)

5

0.260 (6,60)
0.240 (6,10)

0.070 (1,78) MAX

— 0.310 (7,87)
0.020 (0,51) MIN 0.200 (.37

0.200 (5,08) MAX

v l Seating Plane
f 0.125 (3,18) MIN
—>
0.021 (0,53)
> ¢ e AI9) 0.010 (0,25)
0.015 (0,38) |$| @| 0.010 (0,25) NOM

4040082/B 03/95

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Falls within JEDEC MS-001
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgment, including those
pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its products to the specifications applicable at the time of sale in accordance with
TI's standard warranty. Testing and other quality control techniques are utilized to the extent TI deems necessary
to support this warranty. Specific testing of all parameters of each device is not necessarily performed, except
those mandated by government requirements.

Customers are responsible for their applications using TI components.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
products or services might be or are used. TI's publication of information regarding any third party’s products
or services does not constitute TI's approval, license, warranty or endorsement thereof.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations and notices. Representation
or reproduction of this information with alteration voids all warranties provided for an associated TI product or
service, is an unfair and deceptive business practice, and Tl is not responsible nor liable for any such use.

Resale of TI's products or services with statements different from or beyond the parameters stated by TI for
that product or service voids all express and any implied warranties for the associated TI product or service,
is an unfair and deceptive business practice, and Tl is not responsible nor liable for any such use.

Also see: Standard Terms and Conditions of Sale for Semiconductor Products. www.ti.com/sc/docs/stdterms.htm

Mailing Address:
Texas Instruments

Post Office Box 655303
Dallas, Texas 75265

Copyright 0 2001, Texas Instruments Incorporated



