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NI-9871
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• 4-Port RS485/RS422 

Serial Module

– Used in conjunction with 

NI USB-to-485 4-Port 

Serial Interface Device
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Technical Specifications
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Both module and USB-485 are connected to their own 24 VDC power supplies.



511/5/2019

Tests
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• Read/write capability tests

– Can module read from USB-485 and write back to it? 
– Are there any special characters that this module cannot handle? 
– Does this module read back exactly what has been written to it? 
– Does this module write exactly what it has been instructed to write? 

• Test different baud rates

– Can module read/write data at rate specified by manufacturer? 
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• Margin of  error was 22.4%

– Should be ≤ 5%

– Only 20 input/output strings per baud rate, per port

• Randomness of  strings

– Strings were not randomly generated

• Automation

– Each string had to be entered manually before each test

Previous Tests
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New and Improved Tests
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• Increased number of  read/write tests to improve (lower) 

margin of  error

• Input and output save files allow for automation

• Random number generators determine the length of  the 

string as well as the content
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Read Test Structure
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Array is filled with randomly 

generated whole numbers between 

32 and 95 and then cast to a string 

of  ASCII characters
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Write Test Structure
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Write test structure is the 

reverse of  the read test 

structure (write from module 

to USB-485 instead of  from 

USB-485 to module).
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Read/Write Test: Front Panel
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Path indicators for 

saved input/output files

Error buffers show 

any read/write error 

messages in real time

Read/write buffers display strings being 

read and written. They should match.
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Results: Read
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• Content and length 

for each input string 

is randomly 

generated and saved 

to an output file

• Written string 

is compared to 

read string for 

accuracy
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Results: Write

Detector Support Group

• Results shown are from the highest baud rate tested: 115,200 bps

• Read/write 

tests were 

conducted for 

each of  the 4 

ports for 

three 

different baud 

rates
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Results
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• Tested read/write capability for three different baud rates

– 9,600 bps 

– 19,200 bps 

– 115,200 bps 

• Compared read string with written string element by element

– All ports passed for each baud rate tested 

• Each port of  NI-9871 module behaved as expected

– 900 input/output strings per baud rate for each port

– Margin of  error: 4.71%

– No discrepancies 
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Possible Improvements
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• Was unable to test the module at its maximum baud rate

– Highest rate attainable in scan mode is 115,200 bps

– FPGA mode must be used to reach maximum rate of  
3686.4 kbps 

• Include new-line character in new test
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Conclusion
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• Using LabVIEW code developed

– Tested multiple baud rates up to allowable maximum rate

– Tested all 4 ports of  module

• NI-9871 serial module performs according to technical 

specifications
– Module was able to read and transmit randomly generated 

alphanumeric characters accurately at rates within technical 

specifications
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Thank You


