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TUDI-SN6BC174A/SN75LBC174A

Quad RS-485 differential line driver
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Features

@ Designed specifically for TIA/EIA-485, TIA/EIA-
422, and ISO 8482 applications

@ Signal transmission rate 1 up to 30Mbps

@ Propagation delay time < 11ns

® Low standby power consumption - max 1.5mA
@ Output ESD protection: 12kV

@ Driver positive/negative current limiting
@Glitch-free power-up and power-down
operation, suitable for line insertion applications
® Thermal shutdown protection

® Industry-standard pinout, compatible with
SN75174, MC3487, DS96174, LTC487, and
MAX3042

Applications

@® Motor drives
@ Factory automation and control

Description
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SN65LBC174A and SN75LBC174A are four-channel differential line drivers with three-state

outputs, specifically designed for TIA/EIA-485 (RS-485), TIA/EIA-422 (RS-422), and ISO 8482

applications.

These devices are optimized to achieve balanced multi-point bus transmission at signal

transmission rates up to 30 Mbit/s. The transmission medium can be printed circuit board traces,
backplanes, or cables. The final data transmission rate and distance depend on the attenuation

characteristics of the medium and environmental noise coupling.
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Each driver features current limiting and thermal shutdown circuitry, making it suitable for high-
speed multi-point data transmission applications in noisy environments. These devices are using
LinBICMOS®, which helps achieve low power consumption and robustness.

The two enable (EN) inputs provide two enable terminals for the drivers, or can be externally
integrated to control for all four drivers with a single signal. When disabled or powered down,
the driver outputs provide a high impedance to the bus, thereby reducing the system load.

The SN75BC174A operates in a temperature range of 0°C to 70°C. The SN65LBC174A operates in
a temperature range of40°C to 85°C.
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5 Specifications

5.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)("

VALUE / UNIT

Supply voltage range, Vcc @ -03VtoBV
Voltage range at any bus (DC) -10Vto15V
Voltage range at any bus (tfransient pulse through 100 Q, see [& 6-8) -30Vto30V
Input voltage range at any A or EN terminal, V, -05VtoVee +05V
Electrostatic Human body model (3 e el Hz
discharge All pins +5 kV

Charged-device model ¢ All pins +1 kV
Storage temperature range, Tgyg - 65°C to 150°C
Continuous power dissipation See Dissipation Rating Table

(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.

(2) All voltage values, except differential /O bus voltages, are with respect to GND.

(3) Tested in accordance with JEDEC standard 22, Test Method A114-A.

(4) Tested in accordance with JEDEC standard 22, Test Method C101.

5.2 Dissipation Rating Table
% 5-1. Dissipation Rating Table

PACKAGE(! JEDEC BOARD Tp < 25°C DERATING FACTOR @ Ta=70°C Ta=85°C
MODEL POWER RATING ABOVE T, = 25°C POWER RATING | POWER RATING

e LOW K 1200 mwW 9.6 mMW/°C 769 mW 625 mW

HIGH K 2240 mW 17.9 mW/°C 1434 mW 1165 mW

— LOW K 1483 mW 11.86 mWI°C 949 mw 771 mW

HIGH K 2753 mW 22 mW/°C 1762 mW 1432 mw

16N LOW K 1150 mW 9.2mW/°C 736 mW 598 mW

(1) For the most current package and ordering information, see the Package Option Addendum at the end of this document, or see the Tl
website at www.ti.com.

(2) This is the inverse of the junction-to-ambient thermal resistance when board-mounted and with no air flow.

5.3 Recommended Operating Conditions

MIN NOM MAX| UNIT

Supply voltage, Ve 475 5 5.25 V
Voltage at any bus terminal Y, Z =7 12 Vv
High-level input voltage, V, 2 A%

g p ge, ViH A EN cc Vv
Low-level input voltage, V_ 0 0.8
Output current - 60 60 mA
Operating free-air SN75LBC174A 0 0, &
temperature, Ta SNB5LBC174A - 40 85
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5.4 Thermal Information
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SN75ALS174A
THERMAL METRIC™) N (PDIP) DW (SOIC) DW UNIT
16 PINS 16 PINS 20 PINS
Raja Junction-to-ambient thermal resistance 60.6 71.1 66.8 ‘CW
Roayctopy Junction-to-case (top) thermal resistance 43.1 374 34.4 ‘CW
Raus Junction-to-board thermal resistance 40.6 36.8 39.7 ‘CW
byT Junction-to-top characterization parameter 275 13.3 8.9 ‘CW
LTS Junction-to-board characterization parameter 40.3 36.4 39 ‘CW
Ruycmwey  Junction-to-case (bottom) thermal resistance n/a n/a n/a ‘CW

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

report.

7 Device Functional Modes

# 7-1. Function table (each driver)
INPUT() ENABLE OUTPUT | OUTPUT
A EN Y z
L H L H
H H H L
OPEN H H L
L OPEN L H
H OPEN H L
OPEN OPEN H L
X L z z

H = high level, L = low level, X = irrelevant, Z = high impedance

(off)
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5.5 Electrical Characteristics

over recommended operating conditions

PARAMETER TEST CONDITIONS MIN TYP()| MAX| UNIT
Vi Input clamp voltage I =-18 mA -15 -0.77 Vv
Vo Open-circuit output voltage Y or Z, No load 0 Vee \%
No load (open circuit) 3 Vee
Steady-state differential output voltage
IVooss)l magngude(z) P 9€ IR, =540, See [€ 6-1 1 16| 25| V
With common-mode loading, See [¥] 6-2 1 1.6 2.5
Change in steady-state differential _
AVopiss) output voltage between logic states See [ 6-1 ol o
Steady-state common-mode output
Voc(ss) voltag)é P See [ 6-3 2 24| 28| V
Change in steady-state common-mode ’ _
A Vocss) output voltage between logic states See B 6-3 e oz M
f Input current A, EN -50 50| u©A
" V| =0V
los Short-circuit output current -200 200 mA
Vigst = -7V to 12V, See & | V1= Vee
loz High-impedance-state output current  |8-7 EN at OV - 50 50
nA
loorr) Output current with power off Ve =0V -10 10
| — " R T — All drivers enabled 23 -
upply curren =0Vor o loa
ce o ] 4 Al drivers disabled 15
A inputs 13 pF
Cin Input Capacitance -
EN inputs 21 pF

(1)  All typical values are at V¢ = 5V and 25°C.
(2) The minimum Vop may not fully comply with TIA/EIA-485-A at operating temperatures below 0°C. System designers should take the
possibly lower output signal into account in determining the maximum signal transmission distance.

5.6 Switching Characteristics

over recommended operating conditions

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
trLn Propagation delay time, low-to-high level output 55 8 1 ns
tPHL Propagation delay time, high-to-low level output 55 8 11 ns
t; Differential output voltage rise time 2 75 1 ns
tf Differential output voltage fall time R, =540, C_= 50pF, 2 15 1 ns
See |4 6-4 06
tskpy  Pulse skew |tpiy — tpuil 06 2 ns
tekey  Output skew(™ 2| ns
tskpp) Part-to-part skew® 3| ns
tezh Propagation delay time, high-impedance-to-high-level output S IR 25| ns
tphz Propagation delay time, high-level-output-to-high impedance 25| ns
tpzL Propagation delay time, high-impedance-to-low-level output : 30| ns
trz Propagation delay time, low-level-output-to-high impedance A 20| ns

(1)  Output skew (tsk(o)) is the magnitude of the time delay difference between the outputs of a single device with all of the inputs connected
together.

(2) Part-to-part skew (lgy(p) is the magnitude of the difference in propagation delay times between any specified terminals of two devices
when both devices operate with the same input signals, the same supply voltages, at the same temperature, and have identical
packages and test circuits.
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6 Parameter Measure Information
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& 6-1. Test Circuit, Vop Without Common-Mode Loading

375 Q

|y * AVAAY
Input A Vop 60 Q Viest=-7Vto 12V
Ve | 375 Q T
AN
VTEST

| )

& 6-2. Test Circuit, Vop With Common-Mode Loading

270
I Y A
: *
2 270 l »
Signal AAA— = Voc
Generatort 90 & I C =50 pF# %

T PRR = 1 MHz, 50% Duty Cycle, t, < 6 ns, t; < 6 ns, Zg = 50 Q
+ Includes probe and jig capacitance

& 6-3. Vgc Test Circuit
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L
I Y Y X
A 2
R =540 C_=50pF+ Vop
z T |
Signal
Generatort 500
T PRR = 1 MHz, 50% Duty Cycle, t, < 6 ns, t < 6 ns, Zo = 50 Q
¥ Includes probe and jig capacitance
——————————— 3V
———————————————— 1.5V
Input I | ov
\
tpLH _1‘—’I T‘—’:_ tpHL
Y e ——  E—y 7 =15V
————— ——— 0V
fffff — — 10%
Output =-15V
t 4’| f— —> Hﬁ t;
& 6-4. Output Switching Test Circuit and Waveforms
Y S
1
3VoroVs§ A e i Output
Z i Cp =50 pF# R .=110Q
Input
EN
Signal
Generatort 00
t PRR = 1 MHz, 50% Duty Cycle, t; <6 ns, tf < 6 ns, Zg = 50 Q
* Includes probe and jig capacitance
§ 3 Vif testing Y output, 0 V if testing Z output
Input
OQutput
] 6-5. Enable Timing Test Circuit and Waveforms, tpzy and tpyz
WWW.SZTDBDT.COM



ARIUES=

Tudi Semiconductor

Y R =110 Q
S1
OVor3V§ i l Qutpit
z ;n[\ CL =50 pF#
Input
EN
Signal
Generatort 0 Q

T PRR = 1 MHz, 50% Duty Cycle, t, <6 ns, t< 6 ns, Zg = 50 Q
¥ Includes probe and jig capacitance
§ 3 Viftesting Y output, 0 V if testing Z output

Input

Output
I
23 \

& 6-6. Enable Timing Test Circuit and Waveforms, tpz and tp
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lo

VI \O;

Viest

Voltage Source
VigsT=-7Vto12V
Slew Rate < 1.2 V/us

;

& 6-7. Test Circuit, Short-Circuit Output Current

m % 100 Q V?N ”

OV‘

I | ’ |
Pulse Generator 155 —blde 1.5ms . ~Viest
15 ps Duration, v
1% Duty Cycle
6-8. Test Circuit Waveform, Transient Overvoltage Test
Y or Z Output
A or EN Input Veo ——
—V
e 1BV
2V
100 kQ
1kQ 16V
Input = Output
16V
gV 17V ﬁi
— 16V

& 6-9. Equivalent Input and Output Schematic Diagrams
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Order information
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Order Number Package Package Quantity Or?n;r::i:grk
SN65LBC174AN-TUDI DIP16 Tube,25,A box of 1000 SN65LBC174AN
SN65LBC174N-TUDI DIP16 Tube,25,A box of 1000 SN65LBC174N
SN65LBC174AN-TUDI DIP16 Tube,25,A box of 1000 SN65LBC174AN
SN65LBC174N-TUDI DIP16 Tube,25,A box of 1000 SN65LBC174N
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Package DIP16

St MIN./mm MAX./mm
SYMBOL

A2 3.20 3.60
ol A1 0.51 -
A 3.60 5.33
3.00 3.60
b b 0.36 0.56

b P O] . =
D 18.80 19.94
E1 6.20 6.60

) B e 2.54
O E 0.20 0.36
R e N =

R 0.20TYP

R1 0.30TYP
T ] 0 0° 8°

01 45°TYP

02 12°TYP
03 0° 8°
04 0° 10°

eB
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Important statement:

@ TUDI Semiconductor reserves the right to modify the product manual without prior notice!
Before placing an order, customers need to confirm whether the obtained information is the
latest version and verify the completeness of the relevant information.

@® Any semi-guide product is subject to failure or malfunction under specified conditions. It is
the buyer's responsibility to comply with safety standards when using TUDI Semiconductor
products for system design and whole machine manufacturing.And take the appropriate
safety measures to avoid the potential in the risk of loss of personal injury or loss of property
situation!

@ TUDI Semiconductor products have not been licensed for life support, military, and
aerospace applications,and therefore TUDI Semiconductor is not responsible for any
consequences arising from the use of this product in these areas.

@If any or all TUDI Semiconductor products (including technical data, services) described or
contained in this document are subject to any applicable local export control laws and
regulations, they may not be exported without an export license from the relevant authorities
in accordance with such laws.

@ The specifications of any and all TUDI Semiconductor products described or contained in
this document specify the performance, characteristics, and functionality of said products in
their standalone state, but do not guarantee the performance, characteristics, and
functionality of said products installed in Customer's products or equipment. In order to verify
symptoms and conditions that cannot be evaluated in a standalone device, the Customer
should ultimately evaluate and test the device installed in the Customer's product device.

@ TUDI Semiconductor documentation is only allowed to be copied without any alteration of
the content and with the relevant authorization.TUDI Semiconductor assumes no
responsibility or liability for altered documents.

@ TUDI Semiconductor is committed to becoming the preferred semiconductor brand for
customers, and TUDI Semiconductor will strive to provide customers with better performance
and better quallity products.
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