@®’ RS1920S

20Mbps RS-485 Transceivers with £20kV IEC ESD

Protection
1 FEATURES 3 DESCRIPTIONS
¢ High-Performance and Compliant withRS-485 The RS1920S is a robust half-duplex RS-485
TIA/EIA-485 Standard transceiver for industrial applications. The bus pins
e 3.0Vto 5.5V Supply Voltage are immune to high levels of IEC Contact Discharge
e Bus /O Protection ESD events eliminating need of additional system
- #20kVHBMESD level protection components.

- +6kV IEC 6100-4-2 Contact Discharge
-7V to +12V Common-Mode Input Voltage
Up to 256 Nodes on the Same Bus (1/8 unit

load)
Low Stand-By Current: <5pA

Full Fail-safe Guarantees Known Receiver

Output State

Glitch-Free during Power on/Power off

Short-Circuit Protection
Over Temperature Protection
Vool >2.1V at 5V Supply Voltage

Operating Temperature Range: -40°C to

+125°C
Packages: SOP8

2 APPLICATIONS

Electricity Meters (E-Meters)
Inverters

HVAC Systems

Video Surveillance Systems
Industrial Automation & Control

The device operates from a single 3.0V to 5.5V
supply. The RS1920S device can transmit and
receive at data rate up to 20Mbps. The wide
common-mode voltage range and low input leakage
on bus pins make RS1920S suitable for multi-point
applications overlong cable runs.

The RS1920Sis available in industry standard 8-pin
SOP, package for drop-in compatibility. It operates
over an ambient temperature range of -40°C to
+125°C.

Device Information®
PART NUMBER | PACKAGE BODY SIZE(NOM)

R51920S SOP8 4.90mm x 3.90mm

(1) For all available packages, see the orderable addendum at
the end of the data sheet.

4 TYPICAL APPLICATION

REV A.0
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5 REVISION HISTORY

Note: Page numbers for previous revisions may different from page numbers in the current version.

VERSION

ChangeDate

Changeltem

A0

2026/04/24

Preliminary version completed
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6 PACKAGE/ORDERING INFORMATION ()
ORDERING | TEMPERATURE | PACKAGE PACKAGE @
PRODUCT | "\ vern T LEAD MARKING® | MsL PACKAGE OPTION
RS1920S | RS1920SXK | -40°C~+125°C SOP8 RS1920S MSL3 | Tape and Reel, 4000
NOTE:

(1) This information is the most current data available for the designated devices. This data is subject to change without notice and revision
of this document. For browser-based versions of this data sheet, refer to the right-hand navigation.
(2) There may be additional marking, which relates to the lot trace code information (data code and vendor code), the logo or the
environmental category on the device.
(8) RUNIC classify the MSL level with using the common preconditioning setting in our assembly factory conforming to the JEDEC
industrial standard J-STD-20F. Please align with RUNIC if your end application is quite critical to the preconditioning setting or if you
have special requirement.
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7 PIN CONFIGURATION AND FUNCTIONS

TOP VIEW
R | O [ 8] vcc
RE 7] B
DE 6 A
D 5 GND
SOP8
PIN DESCRIPTION
PIN
NAME /01 DESCRIPTION
SOP8
R 1 (@) Receiver Data Output
RE 2 | Receiver Enable, Active low (with internal pull-up)
DE 3 | Driver Enable, Active high (with internal pull-down)
D 4 | Driver Data Input (with internal pull-up)
GND 5 Ground Ground
A 6 1/0 Bus I/O port, A
B 7 1/0 Bus I/O port, B
VCC 8 Power Power supply
(1) I'=Input, O = Output, I/O = Input and Output.
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8 SPECIFICATIONS
8.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted) (1(2)

SYMBOL MIN MAX UNIT
Vce Supply voltage -0.5 7 \
Bus A&B voltage -8 13 \
Vio Logic input pin (RE, DE, D) -0.3 Vce+0.3 \%
Logic output pin (R) -0.3 Vcc+0.3 \Y
Vio pier | The voltage difference between bus voltage A and B -8 13 \
Bia Package thermal impedance SOPS8 110 °C/W
Ta Operating temperature -40 125
T, Junction temperature 150 °C
Tetg Storage temperature -65 150

(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 voltages are with respect to the GND pin.

(8) The package thermal impedance is calculated in accordance with JESD-51.

(4) The maximum power dissipation is a function of Tyuax, Rem and Ta The maximum allowable power dissipation at any ambient
temperature is PD = (T ymax - Ta) / Resa. All numbers apply for packages soldered directly onto a PCB.

8.2 ESD Ratings
The following ESD information is provided for handling of ESD-sensitive devices in an ESD protected area only.
VALUE | UNIT
Bus A &B +20 kV
Human-body model (HBM), EIA/JESD22-a114 -
) Other pins +8 kV
Vieso) gi'jccf];‘:;ft'c Charge device model (CDM), ANSI/ESDA/JEDEC JS-002-2025 |  All pins +2 kv
Contact Discharge, per IEC 61000-4-2 Bus A &B +6 kV
Air Gap Discharge, per IEC 61000-4-2 Bus A &B +12 kV

‘ ESD SENSITIVITY CAUTION

Az

ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may be
more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

8.3 Recommended Operating Conditions

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

SYMBOL PARAMETER MIN MAX UNIT
Vce Supply voltage 3.0 5.5 \
ViN Bus input voltage -7.0 12 \%
Vi Input high voltage 2.0 Vce \Y
Vi Input low voltage 0 0.8 \Y
1/tu Data rate 20 Mbps
R, Differential Load 54 Q
Ta Operating ambient temperature -40 125 °C
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8.4 Electrical Characteristics
at Ta=25°C, and Vcc = 5 V (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN®@ | TYP® | MAX @ | UNIT
RL=60Q,-7V < Vit <12 1.5 3.6
Ri=60Q,-7V < Vs <12,4.5V
Driver Differential Output Voltage Vool <LVcc <55y test 2.1 3.6 v
- oD = = 2.
Magnitude R. = 100 Q, C, = 50pF 20 | 42
R.=54Q, C = 50pF 1.5 3.6
Change in Differential Output Voltage |[A|Vop| |RL=54Q or100Q, C, = 50pF -50 50 mV
Common-Mode Output Voltage Voc R.=54Q0r100Q, C. = 50pF 1 Vec/2 3.3 V
Steady-State Common-Mode Output AVocss | Ru= 54 Q or 100 Q, C, = 50pF 50 50 v
Voltage
Short-Circuit Output Current los DE =Vcc, -7V Vo <12V 100 150 mA
DE=0,Vcc=0Vor5.5V,Vi=12V 75 125 A
Bus Input Current
DE=0,Vcc=0Vor 5.5V,V,=-7V -100 -40 HA
Bus Input Impedance RI Va/ Vg=-7V orVa/ V=12V 96 kQ
Positive-Going Input Threshold Voltage |Vth+ -110 -50 mv
Negative-Going Input Threshold Vo, 200 -140 iy
Voltage
Input Hysteresis VHys 30 mV
Output High Voltage Von lon =-4mA Vce-0.5| Vce-0.3 \Y
Output Low Voltage Vou loL = 4mA 0.2 0.4 \Y
Output High-lmpedance Current loz Vo=0V orVce, RE =Vcc -1 +1 HA
Output Short-Circuit Current losr RE=0, DE=0 95 mA
Input Current (D, DE, RE) Iin -5 +5 HA
Driver and receiver enabled
RE=0V, DE=Vcc, no load 09 | 14 | mA
Driver enabled, receiver disabled 0.55 0.9 mA
S Iy C t (Q . t) | RE=Vcc, DE=Vcc, no load
upply t-urren uiescen 5 Driver disabled, receiver enabled 05 08 A
RE=0V, DE=0V, no load : : m
Driver and receiver disabled 50 A
RE=Vcc, DE=0V, DI=Vc, no load : W
Thermal Shutdown Temperature 165 °C
Thermal Shutdown Hysteresis 15 °C
NOTE:

(1) Under any condition, ensure that Vyu, is at least Vs higher than Vqy_.

(2) Limits are 100% production testedat 25°C. Limits over the operating temperature range are ensured through correlations using statistical
quality control (SQC) method.

(3) Typical values represent the most likely parametric norm as determined at the time of characterization. Actual typical values may vary
over time and will also depend on the application and configuration.
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8.5 Switching Characteristics

Over recommended operating conditions

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
Driver
Differential Output Rise/Fall Time |t t; R. =54 Q,C,. = 50pF 5 12 ns
Propagation Delay teHL teLH R. =54 Q,C,. = 50pF 10 25 ns
Pulse Skew, |tpyL- tpLH] tek(p) R.=54Q, C = 50pF 5 ns
Disable Time tpHz, tpiz 10 30 ns
Enable Time ez, tezt §=OV 10 Y §°
tpzH, trzL RE=Vcc 6 12 HS
Receiver
Differential Output Rise/Fall Time |t tf C,. = 15pF 5 15 ns
Propagation Delay tpHL, teLH CL = 15pF 40 80 ns
Pulse Skew, |tpyL- tpLH] tek(p) C_=15pF 10 ns
Disable Time tenz, triz 10 25 ns
Enable Tirme tpzn, tezL DE = Vcc 35 100 ns
tpzH, trzL DE =0V 6 12 Ms
Note:

(1) C_includes external circuit (fixture and instrumentation etc.) capacitance.
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8.6 Typical Characteristics

NOTE: The graphs and tables provided following this note are a statistical summary based on a limited number of samples
and are provided for informational purposes only.

At Ta=25°C, Vin=5V power supply, Min/Max specs are over recommended operating conditions unless otherwise specified.
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Typical Characteristics

NOTE: The graphs and tables provided following this note are a statistical summary based on a limited number of samples

and are provided for informational purposes only.

At Ta=25°C, Vin=5V power supply, Min/Max specs are over recommended operating conditions unless otherwise specified.
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| Characteristics

NOTE: The graphs and tables provided following this note are a statistical summary based on a limited number of samples

and are provided for informational purposes only.

At Ta=25°C, Vin=5V power supply, Min/Max specs are over recommended operating conditions unless otherwise specified.
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9 PARAMETER MEASUREMENT INFORMATION
Vee 375 Q
DE " T
OV or Vee o Voo RL Viest
B

3750 Bl
Figure 16. Measurement of Driver Differential Output Voltage With Common-Mode Load

A
OV or Vcc%
B

1§
Figure 17. Measurement of Driver Differential and Common-Mode Output With RS-485 Load

A = Va
RL/2 B )\ _/\

. VB
RL/2 J_ Vgc Voc(pp) AVOC(sS)
T e j —

e A— J\_}r

Vce

DE T
A
D RL=

VoD 54 0
Input 4 50 Q B |

|
1
O
~
n
o
=]
°
m

Generator | VI

Figure 18. Measurement of Driver Differential Output Rise and Fall Times and Propagation Delays

D A S$1 Vo g Vee
vi A~ 50%-——— "
DE B RL= ’
= . {
CL= 110Q e R R Ve
Input 4 ks sopF| | |/ I%-===t 90% OH
Generator V.'  50%
RS be Vo
) B tPHZ

Figure 19. Measurement of Driver Enable and Disable Times With Active High Output and Pull Down
Load

——————— Vce
R=1100 Vi ——— 50% = ——
oV
Vo ten t
Lz
— = \/CC
Vo
DE Ce=
Input 4 50 pF 50% - 10%
Generator Vi Vi

Vce

Figure 20. Measurement of Driver Enable and Disable Times With Active Low Output and Pull- Up
Load

12/19 www.run-ic.com



E{EN—'C RS1920S

Innovation Service

10 DETAILED DESCRIPTION

10.1 Overview
The RS1920Sis a low-power, half-duplex RS-485 transceiver suitable for data transmission up to 20Mbps.

10.2 Functional Block Diagram

10.3 Feature Description

Internal ESD protection circuits protect the transceiver against Electrostatic Discharges (ESD) according to IEC
61000-4-2 of up to £6kV (Contact Discharge), £20kV (Human-body model). The RS1920S provides internal
biasing of the receiver input thresholds in combination with large input threshold hysteresis. With a positive
input threshold of V|1, = -50mV and an input hysteresis of Vys = 50mV, the receiver output remains logic high
under a bus-idle or bus-short conditions without the need for external failsafe biasing resistors. Device operation
is specified over a wide temperature range from -40°Cto 125°C.

10.4 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. A logic 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 becomeslow, and Vqp is
negative. When DE is low, both outputs turn high-impedance. In this condition the logic state at D is irrelevant.
The DE pin has an internal pull-down resistor to ground, thus when left open the driver is disabled (high-
impedance) by default. The D pin has an internal pull-up resistor to VCC, thus, when left open while the driver
is enabled, output A turns high and B turns low.

Table 1. Driver Function Table

Input Enable Output
Function

D DE A B

H H H L Actively drive bus high

L H L H Actively drive bus low

X L Z Z Driver disabled

X OPEN Z 4 Driver disabled by default
OPEN H H L Actively drive bus high by default

Note:
X means don't care,
Z means high resistance

13/19 www.run-ic.com



(;'(UNIE RS1920S

When the receiver enable pin, RE, is logic low, the receiver is enabled. When the differential input voltage
definedas V p = V - Vg is positive and higher than the positive input threshold, V r., the receiveroutput, R, turns
high. When V| is negative and lower than the negative input threshold, V1., the receiver output, R, turns low. If
Vpis betweenV 1, and V7. the output is indeterminate. When RE is logic high or left open, the receiver output
is high-impedance and the magnitude and polarity of Vp are irrelevant. Internal biasing of the receiver inputs
causes the output to go failsafe-high when the transceiver is disconnected from the bus (open-circuit), the bus
lines are shorted (short-circuit), or the bus is not actively driven (idle bus).

Table 2. Receiver Function Table

Differential Input Enable Output
— Function
V|D = VA-VB RE R
Vit+ < Vip L H Receive valid bus high
Vit-< Vip < Vi1+ L Indeterminate Indeterminate bus state

Vip < ViT- L L Receive valid bus low
X H yA Receiver disabled
X OPEN Z Receiver disabled by default
Open-circuit bus L H Fail-safe high output
Short-circuit bus L H Fail-safe high output
Idle(terminated) bus L H Fail-safe high output

Note:
X means don't care,
Z means high resistance
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11 APPLICATION AND IMPLEMENTATION

Information in the following applications sections is not part of the RUNIC component specification, and RUNIC
does not warrant its accuracy or completeness. RUNIC's customers are responsible for determining suitability of
components for their purposes. Customers should validate and test their design implementation to confirm
system functionality.

11.1 Application Information
The R$1920S is a half-duplex RS-485/RS-422 transceiver commonly used for asynchronous data transmissions.
The driver and receiver enable pins allow for the configuration of different operating modes.

11.2 Typical Application

AnRS-485 bus consists of multiple transceivers connecting in parallel to a bus cable. To eliminate line reflections,
each cable end is terminated with a termination resistor, R, whose value matches the characteristic impedance,
Z0, of the cable. This method, known as parallel termination, allows for higher data rates over longer cable length.

o000

R RE DE
Figure 21. Typical RS-485 Network With Half-Duplex Transceivers

».
R RE DE D

11.3 Supply Voltage Design Requirements
In order to ensure the reliability of data transmission and power supply, it is recommended to place decoupling
capacitors from 100nF to 220nF as close as possible to the VCC pin of each transceiver.

15/ 19 www.run-ic.com



G.-{IIN—'C RS1920S

Innovation Service

12 LAYOUT

12.1 Layout Guidelines

Robust and reliable bus node design often requires the use of external transient protection devices in order to
protect against surge transients that may occur in industrial environments. Since these transients have a wide
frequency bandwidth (from approximately 3MHz to 300MHz), high-frequency layout techniques should be
applied during PCB design.

1.

2.

Place the protectioncircuitry close to the bus connector to prevent noise transients from propagating across
the board.

Use VCC and ground planes to provide low inductance. Note that high-frequency currents tend to follow the
path of least impedance and not the path of least resistance.

. Design the protection components into the direction of the signal path. Do not force the transient currents to

divert from the signal path to reach the protection device.

. Apply 100nF to 220nF bypass capacitors as close as possible to the VCC pins of transceiver, UART and/or

controller ICs on the board.

. Use at least two vias for VCC and ground connections of bypass capacitors and protectiondevicesto minimize

effective via inductance.

. Use 1kQ to 10kQ pullup and pulldown resistors for enable lines to limit noise currents in these lines during

transient events.

. Insert pulse-proof resistors into the A and B bus lines if the TVS clamping voltage is higher than the specified

maximum voltage of the transceiver bus pins. These resistors limit the residual clamping current into the
transceiver and prevent it from latching up.

. While pure TVS protectionis sufficient for surge transients up to 1kV, higher transients require metal-oxide

varistors (MOVs) which reduce the transients to a few hundred volts of clamping voltage, and transient
blocking units (TBUs) that limit transient current to less than 1mA.

12.2 Layout Example
. ®» :
R co B
. =
O : - : [ — D) [
MCU ‘ ‘ R ¢ g
- R— _ T i TV mC

Figure 22. Layout Example
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13 PACKAGE OUTLINE DIMENSIONS
SOP8 @

NOTE:

»!

N
- _H

b

M

alls

E E1l

O
| A

<

>

RECOMMENDED LAND PATTERN (Unit: mm)

=

A
il - / \
k A C 1 I
LA / L % \ EL:F;I?——
Al X — — — L
0
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max

A 1.350 1.750 0.053 0.069
Al 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061

b 0.330 0.510 0.013 0.020

c 0.170 0.250 0.007 0.010
D@ 4.800 5.000 0.189 0.197

e 1.270(BSC) @ 0.050(BSC) @

E 5.800 6.200 0.228 0.244
E1@ 3.800 4.000 0.150 0.157

L 0.400 1.270 0.016 0.050

0 0° 8° 0° 8°

1. Plastic or metal protrusions of 0.15mm maximum per side are not included.

2. BSC (Basic Spacing between Centers), "Basic" spacing is nominal.
3. This drawing is subject to change without notice.
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14 TAPE AND REEL INFORMATION

REEL DIMENSIONS

Diameter

TAPE DIMENSION

e il s

R
|/t

LT
\

«—P1——p] La—AO—> Kc;|<—
t Reel Width(W1)
s DIRECTION OF FEED
NOTE: The picture is only for reference. Please make the object as the standard.
KEY PARAMETER LIST OF TAPE AND REEL
Package Tvpe Reel Reel Width A0 BO KO PO P1 P2 w Pin1
ge Typ Diameter (mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mMm) | (mm) | Quadrant
SOP8 13" 12.4 6.40 5.40 2.10 4.0 8.0 2.0 12.0 Q1
NOTE:

1. All dimensions are nominal.
2. Plastic or metal protrusions of 0.15mm maximum per side are not included.
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IMPORTANT NOTICE AND DISCLAIMER

Jiangsu RUNIC Technology Co., Ltd. will accurately and reliably provide technical and reliability data (including
data sheets), design resources (including reference designs), applicationor other design advice, WEB tools, safety
information and other resources, without warranty of any defect, and will not make any express or implied
warranty, including but not limited to the warranty of merchantability Implied warranty that it is suitable for a
specific purpose or does not infringe the intellectual property rights of any third party.

These resources are intended for skilled developers designing with RUNIC products You will be solely
responsible for: (1) Selecting the appropriate products for your application; (2) Designing, validating and testing
your application; (3) Ensuring your application meets applicable standards and any other safety, security or other
requirements; (4) RUNIC and the RUNIC logo are registered trademarks of RUNIC INCORPORATED. All
trademarks are the property of their respective owners; (5) For change details, review the revision history
included in any revised document. The resources are subject to change without notice. Our company will not be
liable for the use of this product and the infringement of patents or third-party intellectual property rights due
to its use.
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