SN55LBC176, SN65LBC176, SN75LBC176
DIFFERENTIAL BUS TRANSCEIVERS

SLLS067B - D3502, AUGUST 1990 - REVISED FEBRUARY 1993

¢ Bidirectional Transceiver D, JG, OR P PACKAGE
® Meets EIA Standard RS-485 and (FOP VIEW)
ISO 8482:1987(E
. (E) R[ 1 v 8 ]VCC
* High-Speed Low-Power LinBiCMOS™ RE(] 2 7[}B
Circuitry DE{] 3 sflA
¢ Designed for High-Speed Operation in Both Dl sflaND
Serial and Parallel Applications
® Low Skew Function Tables
¢ Designed for Multipoint Transmission on DRIVER
Long Bus Lines in Noisy Environments INPUT ENABLE OUTPUTS
¢ Very Low Disabled Supply Current ﬂ ?_F ﬁ E
Requirements . . . 200 nA Maximum L H L H
* Wide Positive and Negative Input/Output X = z Z
Bus Voltage Ranges
e Driver Outout C , RECEIVER
river Output Capacity . . . +60 mA DIFFERENTIAL INPUTS | ENABLE | OUTPUT
* Thermal Shutdown Protection - A-OBZ - RLE ::
ID=V.
® Driver Positive and Negative Current -02V<Vp<02V L ?
Limiting VD 5;0.2 \ ; Iz_
¢ Open-Circuit Fail-Safe Receiver Design Open L H
* Receiver input Sensitivity . . . +200 mV Max il :,‘;;1'?,‘,']:";(,3:; i(';?f)eterminate’

® Receiver Input Hysteresis ... 50 mV Typ
¢ Operates From a Single 5-V Supply

® Glitch-Free Power-Up and Power-Down
Protection

description

The SN55LBC176, SN65LBC176, and SN75LBC176 differential bus transceivers are monolithic integrated
circuits designed for bidirectional data communication on multipoint bus transmission lines. They are designed
for balanced transmission lines and meet EIA Standard RS-485 and ISO 8482:1987(E).

The SNB5LBC176 and SN75LBC176 combine a 3-state differential-line driver and a 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 differential outputs and the receiver differential inputs are connected internally to form a differential
input/foutput (I/0) bus port that is designed to offer minimum loading to the bus whenever the driver Is disabled
or Ve = 0. This port features wide positive and negative common-mode voltage ranges, making the device
suitable for party line applications. Very low device supply current can be achieved by disabling the driver and
the receiver. Both the driver and receiver are available as cells in the Texas Instruments LinASIC™ Library.

These transceivers are suitable for RS-485 and 1SO 8482:1987 (E) applications to the extent that they are
specific in the operating conditions and characteristics section of this data sheet. Certain limits contained inthe
RS-485 and 1SO 8482:1987 (E) are not met or cannot be tested over the entire military temperature range.

LinBiCMOS and LinASIC are trademarks of Texas Instruments Incorporated.

Copyright © 1993, Texas Instruments Incorporated
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SN55LBC176, SN65LBC176, SN75LBC176
DIFFERENTIAL BUS TRANSCEIVERS

SLLS067B — D3502, AUGUST 1990 — REVISED FEBRUARY 1993

description (continued)

The SN55LBC176 is characterized for operation from —55°C to 125°C. The SN65LBC176 is characterized for
operation from —40°C to 85°C, and the SN75LBC176 is characterized for operation from 0°C to 70°C.

logic symbolt logic diagram (positive logic)
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1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF A AND B I/O PORTS TYPICAL OF RECEIVER OQUTPUT
Vee ——
Vee
Vee l_
100 k2 NOM 3k
-—— A Port Only NOM
AorB
Output

100 k2 NOM
B Port Only

TExas {?
INSTRUMENTS
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SN55LBC176, SN65LBC176, SN75LBC176
DIFFERENTIAL BUS TRANSCEIVERS

SLLS067B — D3502, AUGUST 1990 — REVISED FEBRUARY 1993

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

Supply voltage, Vog (S8 NOte 1) ... i 7V
Voltage range atany busterminal ........... .. .o i -10Vto 15V
Enable input VORRAGE ... ... e 55V
Continuous total power dissipation ............... ... i, See Dissipation Rating Table
Operating free-air temperature range, TA: SNSSLBC176 ............cooiiiiiiiennnt. —55°Cto 125°C

SNBSLBCI76 ......coivviiiiiiiiiiiiiiaias —40°C to 85°C

SN75LBCI76 ......cciiiiiiiiiiiiiiiiinnien 0°C to 70°C
Storage temperature FANGE . ...\ ..u.eitiat it iatiar et et iaraaaar e —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from casefor 10seconds ........... ... ..c.coieiiei . 260°C

NOTE 1: All voltage values, except differential IO bus voltage, are with respect to network ground terminal.

DISSIPATION RATING TABLE
PACKAGE TA s25°C DERATING FACTOR Ta =70°C Ta = 85°C Ta=125°C
POWER RATING ABOVETp =25°C POWERRATING POWER RATING POWER RATING
D 725 mW 5.8 mW/°C 464 mW 377 mW —
JG 1050 mW 8.4 mW/°C 672 mW 546 mW 336 MW
P 1000 mW 8.0 mW/°C 640 mW 520 mW —
recommended operating conditions
MIN NOM MAX | UNIT
Supply voltage, Voo SN55LBC176 4.5 5 55 v
SN65/75LBC176 4.75 5 525
Voltage at any bus terminal (separately or common mode}, Vi or Vic _13 \'
High-levei input voltage, VIH D, DE, and % 2 \"
Low-level input voltage, V)i D, DE, and RE 0.8 \4
Differential input voitage, V|p (see Note 2) =12 v
. Driver —-60 mA
High-level output current, IoH Rocaiver ~200 A
Low-level output current, i Driver 80 mA
Receiver 8
SN55LBC176 -55 125
Operating free-air temperature, Ta SN65LBC176 —40 85 °C
SN75LBC176 0 70
NOTE 2: Differential-input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B.
TEXAS {'?
INSTRUMENTS
2-641
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SN55LBC176, SN65LBC176, SN75LBC176
DIFFERENTIAL BUS TRANSCEIVERS

SL1.S0678 — 03502, AUGUST 1990 — REVISED FEBRUARY 1993

DRIVER SECTION

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

PARAMETER TEST CONDITIONS MIN  MAX| UNIT
VIK Input clamp voltage lf=-18 mA -1.5 \"
Vo Output voltage lo=0 0 6 v
|Vop1|  Differential output voitage lo=0 1.5 6 v
) 55LBC176 1.1
|Vope|  Differential output voltage SL;:NS;:’\:, See Figure 1, 65LBC176 141 v
75L8C176 1.5 5
s 55LCB176 11
. . Viest=—-7Vto 12V, ee Figure 2,
VoDps Differential output voltage Sea Note 3 65LBC176 1 \"
75LBC176 1.5 5
Change in magnitude of differential
Alvopl output voitage T =02] Vv
3
Voc Common-mode output voltage Ry =54Q0or100Q, See Figure 1 ; \4
Change in magnitude of
AlVocl| common-mode output voltage =02 v
Output disabled, Vo=12V 1
o Qutput current See Note 4 Voo7V Yy mA
IIH High-level input current Vi=24V 20 A
I Low-level input current V=04V -100 uA
Vo=-7V —250
Vo=0 -150
los Short-circuit output current VO V. mA
0 =VCC 250
Vo=12V
R 4 55LBC176 1.75
eceiver disabled
and driver enabled 85LBC176 15
_ 75LBC176
Icc Supply current Vi =0orVgg, 5 mA
No load ] 55LBC176 0.25
Receiver and driver
disabled 85LBC176 02
75LBC176

talvop|anda | Vo | are the changes in magnitude of Vop and Vo respectively, that occur when the input is changed from a high levelto a

low level.

NOTES: 3. This device meets the RS485 Vgp requirements above 0°C ontly.
4. This applies for both power on and off; refer to EIA standard RS-485 for exact conditions.

2-642
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SN55LBC176, SN65LBC176, SN75LBC176
DIFFERENTIAL BUS TRANSCEIVERS

SLLS067B — D3502, AUGUST 1990 — REVISED FEBRUARY 1993

switching characteristics over recommended ranges of supply voltage, operating free-air

temperature
SN65LBC176
PARAMETER TEST CONDITIONS SNSSLBC176 SN75LBC176 UNIT
MIN MAX| MIN TYPT MAX
tdD Differential-output delay time 8 31 8 25 ns
tsk(p) Pulse skew (| tgpH —tdDL ) 6 0 6| ns
toLH Propagation time, low-to-high-level RL=%40, CL =50pF, 26| ns
single-ended output See Figure 3
O |
tpzn  Output enable time to high level R =110Q, See Figure 4 65 60 ns
tpzL  Output enable time to low level RL=110Q, See Figure 5 65 60 ns
tpHz  Output disable time from high level R =110Q, See Figure 4 105 60 ns
tprz  Output disable time from low level R =110, See Figure 5 105 60 ns
T All typical values are at VoG =5 V, TA = 25°C.
SYMBOL EQUIVALENTS
DATA SHEET PARAMETER RS-485
Vo Voa: Vob
| Vop1 | Vo
i Vopz | Vi (RL=549)
o " essemats
AlVop| Hvil=1%ell
Voc | Vos |
AlVocl | Vos — Vos |
los
lo lia, lib
TEXAS ‘t?
INSTRUMENTS
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SN55LBC176, SN65LBC176, SN75LBC176
DIFFERENTIAL BUS TRANSCEIVERS

SLLS067B — D3502, AUGUST 1990 — REVISED FEBRUARY 1993

RECEIVER SECTION

electrical characteristics over recommended ranges of common-mode input voltage, supply
voltage, and operating free-air temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPt MAX| UNIT
VT14+  Positive-going threshold voltage Vo=27V, lg=-04mA 0.2 \Y
VT-  Negative-going threshold voltage Vo=05Y, io=8mA -0.2% \
Hysteresis (VT4 ~VT)
Vhys (see Figure 4) 50 mv
VIK Enable-input clamp voltage If=—18 mA ~-1.5 \
L Vip =200 mV, IOH = —400 pA,
VoH  High-level output voltage See Figure 6 2.7 \"
Vip =200 mV, IoL=8mA,
VoL  Low-level output voltage See Figure 6 0.45 v
oz :‘ﬁg:?"edame's‘a*e output Vo =04Vio2.4V 20| wa
o Otherinput=0V, |V =12V 1
[ Line input current See Note 5 Vio—7v os mA
IR High-level enable-input current VIH=27V 20 pA
L Low-level enable-input current ViL=04V —-100 uA
T Input resistance 12 kQ
Receiver enabled
and driver disabled 39| mA
Icc  Supply current Vi=0orvge, SNS5LBC176 0.25
Noload Receiver and SNB5LBC176 mA
driver disabled 0.2
SN75LBC176

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature, C) =15 pF

SN65LBC176
SN55LBC176
PARAMETER TEST CONDITIONS SN75LBC176 UNIT
MIN MAX| MIN TYPT MAX
Propagation time, low-to-high-level
tPLH single-ended output 20 37 20 80 ns
— - Vip=-15Vto 15V,
Propagation time, high-to-fow-level )
tPHL single-ended output See Figure 7 20 55 28 45 ns
tsk(p) Puise skew (| tdpH —tdpL ) 22 10 18 ns
tpzH  Qutput enable time to high level 34 30 ns
" See Figure 8
tpzL  OQutput enable time to low level 34 30 ns
tpHz  Cutput disable time from high level 34 30 ns
- - See Figure 8
tptz  Output disable time from low level 34 30 ns

T Al typical values are at Vg =5 V, T = 25°C.

t The algebraic convention, in which 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.

NOTE &: This applies for both power on and power off. Refer to EIA Standard RS-485 for exact conditions.

TEXas {'f
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SN55LBC176, SN65LBC176, SN75LBC176
DIFFERENTIAL BUS TRANSCEIVERS

SLLS067B — D3502, AUGUST 1990 — REVISED FEBRUARY 1993

PARAMETER MEASUREMENT INFORMATION

oc
L

Figure 1. Driver Vgp and Voc Figure 2. Driver Vops

. . ——— 3V

Input 15V 15V
(se Note B) I |

Generator 50 Q Output tdDH '_i‘"l e tqpL

(see Note A) — -
25V
3V Output 50% 50%
= 10%

~—2,
o !ﬂ— -—b! —up sV

VOLTAGE WAVEFORMS

TEST CIRCUIT

Figure 3. Driver Test Circuit and Voltage Waveforms

Output

—— —-3V
Input 1.5V 15V
oVor3v | | ov

| I 05V
CL=50pF RL=110Q T ez
(see Note B):I: L f — _—*— VoH
Generator Output I ¥
(see Note A) 23V | |
tpHZ T+ Voff~0V
= VOLTAGE WAVEFORMS
TEST CIRCUIT
Figure 4. Driver Test Circuit and Voltage Waveforms
5v. e 3v
RL=1100Q '"P“m
| ov

|
Output
3VoroVv IPZL—!C—-Di :
!

Cy =50 pF ——tpz
Generator (see Note B) | ] sV
(see Note A) 1 Omw 05V
—F " Vor
= TEST CIRCUIT VOLTAGE WAVEFORMS

Figure 5. Driver Test Circuit and Voltage Waveforms

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, t; < 6 ns, tf=6ns,
Zpo =50Q.
B. Ci includes probe and jig capacitance.

TEXAS {?
INSTRUMENTS
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SN55LBC176, SN65LBC176, SN75LBC176
DIFFERENTIAL BUS TRANSCEIVERS

SLLS067B - D3502, AUGUST 1990 — REVISED FEBRUARY 1993

PARAMETER MEASUREMENT INFORMATION

Vip

Figure 6. Receiver Voy and Vo

————— 3v
o Input 15V 15V
Generator 51 Q } } ov
(see Note A)
15V CL=15pF tPLH —e—by "—'l—_} _‘Fl'll:- Vo
L (see Note B) ! .
= ov Output 1.3V 13V
) VoL
TEST CIRCUIT
VOLTAGE WAVEFORMS

Figure 7. Receiver Test Circuit and Voltage Waveforms

INSTRUMENTS
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SN55LBC176, SN65LBC176, SN75LBC176
DIFFERENTIAL BUS TRANSCEIVERS

SLLS067B — D3502, AUGUST 1990 ~ REVISED FEBRUARY 1983

PARAMETER MEASUREMENT INFORMATION

15V st
-15v—o° 22 22/0
. ¢ * i + sV
= CL=15pF 5kQ 1N916 or Equivalent
(see Note B)
Generator =
(see Note A) 50Q
= TEST CIRCUIT =
3V 3V
S1to15V S1to-1.5V
$2 Open S2 Closed
S3 Closed S3 Opened
oV ov
| VoH
Output 15V o [ ~45V
utput
_____ ov P 1.5V
VoL
3V 3v
S1tot5V I S1to-15V
S2 Closed nput S2 Closed
S3 Closed S3 Closed
ov ov

VOLTAGE WAVEFORMS

Figure 8. Receiver Test Circuit and Voltage Waveforms

NOTES: A. The input puise is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, ty s 6 ns, s 6 s,

Zo =50Q.
B. C_includes probe and jig capacitance.
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