TS

Tudi Semiconductor

A1

Product Specification

TUDI-SN65LBC184/SN75LBC184

Differential transceiver with transient voltage suppression function

Wit www.sztdbdt.com Q

ASEIE- - f¥ak

. . e Design
semiconductor device e research and development

manufacturer e production
® and sales




TSR

Tudi Semiconductor

|
Features

@ Integrated transient voltage suppression

@ ESD protection for bus terminals exceeds:

+30kV IEC 61000--2, contact discharge

+30kV IEC 61000-4-2, air gap discharge

+15kV EIA/JEDEC human body model

@® 400W peak (typical) circuit damage protection,
compliant with IEC 61000-4-5

@ Controlled driver output voltage slew rate allows
cable stub lengths

@ Data rates up to 250kbps in electrically noisy
environments

@® Open-circuit fault protection receiver design

@®1/4 unit load supports 128 devices on the bus

@® Thermal shutdown protection

@® Power-up and power-down interference protection
@ Each transceiver meets or exceeds the requirements
of T/EIA-485 (RS-485) and ISO/IEC 8482:1993(E)
standards

@®Low disabled current (maximum 300pA)

@®Pin compatible with SN75176

Applications

® Industrial networks
@ Utility meters
® Motor control

Description

The SN75LBC184 and SN65LBC184 devices are differential data line transceivers in the-standard
SN75176 package, featuring built-in protection against high-energy noise transients. This feature
significantly improves reliability, providing better resistance to noise transients coupled the data
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cable compared to most existing devices. These circuits provide a reliable, low-cost, directly

coupled (transformerless) data line interface without the need for any external components.The

SN75LBC184 and SN65LBC184 can withstand 400W peak (typical) overvoltage transients. The

standard combination specified in IEC 61000-4-5 can simulate overvoltage transients and model
unidirectional surges caused by overvoltages from switching operations and secondary lightning

transients
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% 4-1. Pin Functions
PIN
110 DESCRIPTION
NAME NO.

A 6 Bus input/output Driver output or receiver input (complementary to B)
B 7 Bus input/output Driver output or receiver input (complementary to A)
D 4 Digital input Driver data input
DE 3 Digital input Active-HIGH driver enable
GND 5 Reference potential Local device ground
R il Digital output Receiver data output
RE 2 Digital input Active-LOW receiver enable
Vee 8 Supply 4.75V to 5.25V supply
WWW.SZTDBDT.COM
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5 Specifications

5.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted) (1)

MIN MAX UNIT
Vee Supply voltage®@® -05 7 \Y
Continuous voltage range at any bus terminal -15 15 \%
Data input/output voltage -0.3 7 \%
lo Receiver output current -20 20 mA
Continuous total power dissipation(®) Internally Limited
Tstg Storage temperature 160 °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 77 5.3 is not implied.
Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) All voltage values, except differential input/output bus voltage, are with respect to network ground terminal.

(3) The driver shuts down at a junction temperature of approximately 160°C. To operate below this temperature, see the 775.9.

5.2 ESD Ratings

VALUE | UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC |A. B, GND +15000
JsS-0010 Al pins +3000
. Electrostatic Contact discharge (IEC61000-4-2)®) A, B, GND® +30000 7
(ESD) " discharge Air discharge (IEC61000-4-2) A, B, GND® +30000
All pins (Class 3A) +8000
All pins (Class 3B) +200

(1) JEDEC document JEP155 states that 500V HBM allows safe manufacturing with a standard ESD control process.

(2) JEDEC document JEP157 states that 250V CDM allows safe manufacturing with a standard ESD control process.

(3) GND and bus pin ESD protection is beyond readily available test equipment capabilities for IEC 61000-4-2, EIA/JJEDEC test method
A114-A and MIL-STD-883C method 3015. Ratings listed are limits of test equipment; device performance exceeds these limits.

5.3 Recommended Operating Conditions

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

MIN( TYP MAX| UNIT
Vee Supply voltage 4.75 5 5.25 Y
ViorV|c  Voltage at any bus terminal (separately or common mode) -7 12 Y
ViH High-level input voltage D, DE, and RE 2 Y
Vi Low-level input voltage D, DE, and RE 0.8 Y,
[Vipl Differential input voltage 12 \%
Driver - 60
loH High-level output current - mA
Receiver -8
Driver 60
loL Low-level output current - mA
Receiver 4
SN75LBC184 0 70
Ta Operating free-air temperature °C
SN65LBC184 -40 85

(1)  The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet.
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5.4 Thermal Information

THERMAL METRIC(" illelil] || el UNIT
8 PINS

Roa Junction-to-ambient thermal resistance 108.7 116.3 °C/W
R yctop) Junction-to-case (top) thermal resistance 34.8 41.3 °C/W
R B Junction-to-board thermal resistance 236 61.4 °C/W
b7 Junction-to-top characterization parameter 12 4.2 °C/W
b Junction-to-board characterization parameter 235 60.3 °C/W
R 0 yc(oot) Junction-to-case (bottom) thermal resistance N/A N/A °C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report.
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5.5 Electrical Characteristics: Driver
over recommended operating conditions (unless otherwise noted)

ALTERNATE
(1)
PARAMETER SYMBOLS TEST CONDITIONS MIN TYP MAX UNIT
DE=RE =5V NoLoad 12 25 mA
lcc Supply current NA DE=0V
RE = 5V No Load 175 300 nA
High-level input current -
iy (D, DE, T‘EE) NA V=24V 50 nA
Low-level input current _ _
I (D, DE, R-E) NA V| = 0.4V 50 nA
Vo= -7V - 250 -120
Short-circuit output -
los current 0S@) NA Vo = Vee 250 mA
Vo = 12V 250
loz High-impedance output NA See Receiver || mA
current
Vo Output voltage Voa: Vob lp=0 0 Vee \%
Peak-to-peak change in
common-mode output
Voc_(pp) voltage during state NA See [ 6-4 and & 6-5 0.8 \Y
transitions
Common-mode output '
Voc voltage [Vosl See |4 6-3 1 3 \
Magnitude of change,
| AVogsgl common-mode steady- [Wos: = Masl See & 6-5 0.1 Vv
state output voltage
Magnitude of differential lo=0 15 6
Vool output voltage |V, - V
0B V| ge [Va . R, = 54, See |4 63 15
Change in differential
A Vop| voltage magnitude IVl = Ml R_ = 54Q 0.1 V
between logic states
(1) Al typical values are measured with T4 = 25°C and Vg = 5V.
(2) This parameter is measured with only one output being driven at a time.
5.6 Electrical Characteristics: Receiver
over recommended operation conditions (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP(M MAX| UNIT
I % gl i DE=RE =0V, No Load 3.9 mA
u current (total package
e Pply (total package) RE = 5V, DE = 0 V, No Load 300) A
V=12V 250
V| - 12V, VCC =0 250
I Input current Other input =0V nA
Vi= -7V - 200
V|=_7V,VCC=0 -200
loz High-impedance-state output current Vo = 0.4V to 2.4V +100 A
Vhys  Input hysteresis voltage 70 mV
Vir+  Positive-going input threshold voltage 200 mV
Vir- Negative-going input threshold voltage - 200 mV
Vou  High-level output voltage lon = - 8mA, See £ 6-6 2.8 V
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5.6 Electrical Characteristics: Receiver ( )
over recommended operation conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP() MAX| UNIT
VoL  Low-level output voltage loL = 4mA, See [§] 6-6 0.4 \4
(1)  Alltypical values are at Vg = 5V, T = 25°C.
5.7 Driver Switching Characteristics
over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
tyory Differential output delay time, low-to-high-level output 1.3 ns
typy Differential output delay time, high-to-low-level output 1.3 us
tpuy  Propagation delay time, low-to-high-level output 0.5 1.3 us
tpyr  Propagation delay time, high-to-low-level output (F‘;t : ggﬁ: See |5 6-4 0.5 1.3 us
tskp)  Pulse skew (| typm) ~ taou)l) 75 150 ns
tr Rise time, single-ended 0.25 1.2 us
te Fall time, single-ended 0.25 1.2 us
tpzn  Output enable time to high level R, =110Q See A 6-1 3.5 us
tpz.  Output enable time to low level R =110Q See 4 6-2 3.5 us
tpyz  Output disable time from high level R =110Q  See [ 6-1 2 us
tpiz  Output disable time from low level R =110Q  See [ 6-2 2 ns
5.8 Receiver Switching Characteristics
over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
It Propagation delay time, low-to-high-level output 150 ns
t::: ProzaZation delaz time, high-to—lc?w—level outzut fp =gk oemilipy 150| ns
tsk(p) Pulse skew (|ten ~ tpinl) 50| ns
t; Rise time, single-ended 20 ns
t Fall time, single-ended See e 20 ns
tpzH Output enable time to high level 100 ns
tpzL Output enable time to low level 100 ns
tpHz Output disable time from high level el 100 ns
tpLz Output disable time from low level 100 ns
5.9 Dissipation Ratings

PACKAGE Ta < 25°C DERATING FACTOR Ta=70°C Ta = 85°C
POWER RATING ABOVE T, = 25°C POWER RATING POWER RATING
725 mW 5.8 mW/°C 464 mW 377 mW
P 1150 mW 9.2 mW/°C 736 m\W 598 mWw
WWW.SZTDBDT.COM
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6 Parameter Measurement Information

Output — — — 3V

Qor3Vv | ‘ ov

P o5V

t
CL-SO pF R.=110Q par | ¥y,
Generator (see Note B) — &
(see Note A) = Qutpust 23V |1
tphz ¥ &= Vor=0V
) TEST CIRCUIT VOLTAGE WAVEFORMS

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

6-1. Driver tpzy and tpyz Test Circuit and Voltage Waveforms

5V

RL=110Q

Output
ODor3V

O—o0

C_ =50 pF | }
Generator (see Note B)I ‘ g\slv
(see Note A) = Output 23V o
— VoL
- TEST CIRCUIT VOLTAGE WAVEFORMS
A. The input pulse is supplied by a generator having the following characteristics: PRR = 1.25 kHz, 50% duty cycle, t- < 10 ns, { < 10 ns,

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

Kl 6-2. Driver tpz, and tp 7 Test Circuit and Voltage Waveforms

F 3
A 270
D Vob
Input loa)
27 Q V
: p g Q(A) Output
I
<4 Voc
loe) Vo
CL CL ’

A. Resistance values are in ohms and are 1% tolerance.
B. C_includes probe and jig capacitance.

& 6-3. Driver Test Circuit, Voltage, and Current Definitions
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—————————— 3v
Input 50% 50%\
— : o
iy P & [t
| | 90% %N ~3aV
Voa) 10% | 50% 50%| | 0% T ~23V
| | -1V
- &t >
| ¢ tpuL —ﬁ| & tprn
90% I'N_ 50% AN e
Vo(e) I N"10% A ~23V
|| | T e I
e e
—» }'l— td(DH) —» j&— tyoL)
st ~25V
Vop * \‘Y ——————— oV
~=25V
Voc 4% % 7777777 Voc(ep)
AVoc(ss)
& 6-4. Driver Timing, Voltage, and Current Waveforms
A 27 Q
D Vobp
27 Q Output
Inputs B
DE l Voc
=
S
Inputs
Output

Vocrp)

A. Resistance values are in ohms and are 1% tolerance.
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B. C_ includes probe and jig capacitance (x10%).

&l 6-5. Driver Vocpp) Test Circuit and Waveforms

Input

Inputs f 50% 50% N ———— 15V
ov

|
tpLn —® ?1— —>! }4— tpHL

——— Von
90% 90%
_— O,
Output 10% 10% 50%
| | VoL

A. This value includes probe and jig capacitance (+10%).

Kl 6-6. Receiver tp y and tpy, Test Circuit and Voltage Waveforms

5V

A
OVor3V 620 Q
R
oy —E 1 f
) 50 pF 620 Vo
RE (see Note A) ‘
Input

A. This value includes probe and jig capacitance (£10%).

Kl 6-7. Receiver tpz, tp 2, tpzH, and tpyz Test Circuit and Voltage Waveforms
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7 Detailed Description
7.1 Overview

The SNx5LBC184 device is a 5V, half-duplex, RS-485 transceiver with integrated transient voltage suppressors
that prevent circuit damage in the presence of high-energy transients of up to 400W peak power. This
transceiver has an active-HIGH driver enable and active-LOW receiver enable. The differential driver is suitable
for data transmission up to 250kbps.

7.2 Functional Block Diagram

R
/RE C A
DE ¢ ? B
SESNUE:
GND

A 7-1. Functional Logic Diagram

7.3 Feature Description

Integrated transient voltage suppressors protect the transceiver against Electrostatic Discharges (ESD)
according to IEC 61000-4-2 of up to +30kV and surge transients according to IEC 61000-4-5 of up to 400W
peak.

The differential driver incorporates slew-rate controlled outputs sufficient to transmit data up to 250kbps. Slew-
rate control allows for longer unterminated cable runs and longer stub lengths from the main cable trunk than
with faster voltage transitions. A unique receiver design provides a high level failsafe output when the inputs are
left floating.

The SN65LBC184 is characterized from - 40°C to 85°C and the SN75LBC184 is characterized from 0°C to
70°C.

WWW.SZTDBDT.COM
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7.4 Device Functional Modes

When the driver enable pin (DE) is logic high, the differential outputs A and B follow the logic states at data input
D. Alogic high at D causes A to turn high and B to turn low. In this case, the differential output voltage defined as
Vop = Va - Vg is positive. When D is low, the output states reverse, B turns high, A becomes low, and Vgp is
negative.

When DE is low, both outputs turn high-impedance. In this condition, the logic state at D is irrelevant.

2 7-1. Driver Functions

INPUTO) ENABLE OUTPUTS
FUNCTION
D DE A B
H H H L Actively drive bus High
L L H Actively drive bus Low
X L z Z Driver disabled

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

When the receiver enable pin, RE, is logic low, the receiver is enabled. When the differential input voltage
defined as V|p = V5 - Vp is positive and higher than the positive input threshold, V1., the receiver output (R)
turns high. When Vp is negative and lower than the negative input threshold, V|t -, the receiver output turns low.
If V|p is between V|1, and V1 -, the output is indeterminate.

When RE is logic high, the receiver output is high-impedance and the magnitude and polarity of V|p are
irrelevant. When the transceiver is disconnected from the bus, the receiver provides a failsafe high output.

22 7-2. Receiver Functions

DIFFERENTIAL INPUT ENABLE(" OUTPUT
— FUNCTION
Vip=Va - Vg RE R
Vip > ViT+ L H Receive valid bus High
Vit- <Vip <V« L ? Indeterminate bus state
Vip<Vir- L I Receive valid bus Low
X H z Receiver disabled
OPEN L H Receiver failsafe High

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

IS
A Port
Only 16 kQ
- 12 1A
Nominal

72 k2

AorB
o
P 16 kQ
B Port
Only
12 uA
Nominal

7-2. Schematic of Inputs and Outputs

WWW.SZTDBDT.COM
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Order Number Package Package Quantity Olrn:l:le(i:grk
SN65LBC184DR-TUDI SOP8 Tape,Reel,2500 SN65LBC184DR
SN65LBC184P-TUDI DIP8 Tube,50,A box of 2000 SN65LBC184P
SN75LBC184DR-TUDI SOP8 Tape,Reel,2500 SN75LBC184DR
SN75LBC184P-TUDI DIP8 Tube,50,A box of 2000 SN75LBC184P

WWW.SZTDBDT.COM
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! Dimensions Dimensions
~ A ___ | IS AP In Millimeters In Inches
w | w E' Symbol
{9— ! Min Max Min Max
)
}
, — : A 1.350 1.750 0.053 | 0.069
]
)
) H H H:l H:l A1 0.100 0.250 0.004 0.010
e
‘ A2 1.350 1.550 0.053 0.061
c B 0.330 0.510 0.013 0.020
_v
_r C 0.190 0.250 0.007 0.010
_ -
D 4780 5.000 0.188 0.197
E 3.800 4.000 0.150 0.157
) E1 5.800 6.300 0.228 0.248
. e 1.270TYP 0.050TYP
e B
; ‘ L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
B—> lt— z
= ——— == --—*—
ry 7
< <
Lo\ |
WWW.SZTDBDT.COM

16




b

Package DIP8

LSy

Tudi Semiconductor

r

r

E j Symbol Min Non Max
EC jﬂ AT 6.28 6.33 6.38
A2 6.33 6.38 6.43
EC j] A3 7.52 7.62 i
£‘ f’\\ 17 A4 7.80 8.40 9.00
B1 9.15 9.20 9.25
R—\ /—R
T
‘[)—> B2 9.20 9.25 9.30
]ﬁu# C 557
-~ &N
m m
D 1.52
T E 0.43 0.45 0.47
—
Y e F 2.54
' G 0.25
A3
- H 1.54 1.59 1.64
Al
[ro T 3.97 5.7 4,30
\
/ R 0.20
—\M ) M1 9° 10° 11°
(@)
M2 1i® 12° 19e
A2
A4
WWW.SZTDBDT.COM
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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.

WWW.SZTDBDT.COM
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