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Tutorial

RS-485 Design Tips

This tutorial provides recommendations for quickly starting the design process with compatible RS-485 devices.
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Ten Best Design Tips
Note: Each tip is referenced in the diagram by number.
1. Use the twisted-pair cable with the following: Zy = 120Q or 5. You can operate 3V and 5V transceivers on the same bus.
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2. Determine maximum cable length, Lgs, with Chart A.
3. Connect the bus nodes with the Daisy-chain.
4. Terminate one cable end with the following: Rt = Z

Apply the failsafe biasing to the other end with the following:
Vee - min
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k =27.8Q for Z; = 120Q
k =23.4Q for Z; = 100Q
Terminate this end with the following:
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. Make the stub length no longer than the following:
—4
Lstup<3-10 "-t.-v

Lstup = stub length (m)
t, = driver rise time (ns)
v = signal velocity in cable (%)
. For GPD = 17, use ISL315xE or RAA78815x
For GPD > £15V, use ISL324xx
For higher GPDs, use ISL31xxE + optocouplers
. Terminate unused conductors with the following:
RTO = 20/2 and CTO = 1HF
. For ESD, EFT, and Surge protection:
Use SM712 or read AN1976, AN1977, AN1978, and AN1979.
10.Limit transient current into the transceiver with the following:
20Q carbon-composite or MELF resistors
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IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (“RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers skilled in the art designing with Renesas products. You are solely responsible
for (1) selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only for
development of an application that uses Renesas products. Other reproduction or use of these resources is strictly
prohibited. No license is granted to any other Renesas intellectual property or to any third party intellectual property.
Renesas disclaims responsibility for, and you will fully indemnify Renesas and its representatives against, any claims,
damages, costs, losses, or liabilities arising out of your use of these resources. Renesas' products are provided only subject
to Renesas' Terms and Conditions of Sale or other applicable terms agreed to in writing. No use o any Renesas resources
expands or otherwise alters any applicable warranties or warranty disclaimers for these products.
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