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E201-9B
Decoding the BiSS information

The E201-9B interrogates a BiSS C encoder and allows data to be read by a PC 
with simple ASCII commands via a USB connection and a virtual COM port. The 
features of the BiSS data transmission and the details of the data packets are 
described in this document.
E201-9B supports BiSS C bidirectional encoders.

Related products

AksIM-2 & AksIM-4 
Rotary Absolute  
Magnetic Encoders

Orbis Rotary  
Absolute Magnetic 
Encoder

https://www.rls.si/eng/aksim-2-off-axis-rotary-absolute-encoder
https://www.rls.si/eng/aksim-4-rotary-absolute-magnetic-encoder
https://www.rls.si/eng/orbis-true-absolute-rotary-encoder
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BiSS C timing diagram

MA line is idle high. Communication is initiated with first falling edge.
The encoder responds by setting SLO low on the second rising edge at MA.
When the encoder is ready for the next request cycle, it indicates this to the master by setting SLO high. The absolute position and 
the CRC data are in binary format and are sent with the MSB first.

Reading the encoder is started by sending the ASCII character “4” to the E201-9B interface. No CR character is required after the 
command.

The E201-9B sends back a 16-character hexadecimal string + CR, which includes 64 SLO bits synchronized with 64 clocks from MA.

Interface automatically detects and removes leading data (ACK, Start and CDS).

The data packet (containing position, status, and CRC) starts at the beginning of the returned 64-bit string.
The first N bits contain position data (for data length “N” see the section BiSS C interface in the data sheet of the encoder you are 
using), followed by two status bits and CRC.
The decoding of the data packet is described in two examples on the following page.
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Example 1

Encoder used in example 1:
Type: Rotary absolute multiturn encoder, BiSS output
Resolution: 19 bits
Multiturn resolution: 16 bits
Status length: 2 bits (active low)
CRC length: 6 bits, polynomial x6 + x1 + 1 (Represented also as 0x43), inverted

Example of the response to the “4” command: 0002459ebc200000 (hex)

Response Format

0 0 0 2 4 5 9 E B C 2 0 0 0 0 0 Hex

0000 0000 0000 0010 0100 0101 1001 1110 1011 1100 0010 0000 0000 0000 0000 0000 Binary

16 bits of MULTITURN = 0x2 = 2 counts

0000 0000 0000 0010 0100 0101 1001 1110 1011 1100 0010 0000 0000 0000 0000 0000 MULTITURN

19 bits of SINGLETURN POSITION = 0x22CF5 = 142581 counts

0000 0000 0000 0010 0100 0101 1001 1110 1011 1100 0010 0000 0000 0000 0000 0000 SINGLETURN 
POSITION

2 STATUS bits = 0x03

0000 0000 0000 0010 0100 0101 1001 1110 1011 1100 0010 0000 0000 0000 0000 0000 STATUS

Ignored bits

0000 0000 0000 0010 0100 0101 1001 1110 1011 1100 0010 0000 0000 0000 0000 0000 Ignored

Calculated multiturn position = 2 counts = 2

Calculated singleturn position = 

The status bits are 11. Since they are active low, the encoder operation is correct (no error, no warning).

6 CRC bits = 0x21

0000 0000 0000 0010 0100 0101 1001 1110 1011 1100 0010 0000 0000 0000 0000 0000 CRC

142581 counts
219 

× 360 = 97.9026°
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Example 2

Encoder used in example 2:
Type: Rotary absolute multiturn encoder, BiSS output
Resolution: 14 bits
Multiturn resolution: 16 bits
Status length: 2 bits (active low)
CRC length: 6 bits, polynomial x6 + x1 + 1 (Represented also as 0x43), inverted

Example of the response to the “4” command: 0000197344000000 (hex), which is decoded in binary as:

0000 0000 0000 0000 0001 1001 0111 0011 0100 0100 0000 0000 0000 0000 0000 0000

Recommended literature:

 ⦁ Painless guide to CRC error detection algorithm; Ross N. Williams.
 ⦁ Cyclic Redundancy Code (CRC) Polynomial Selection For Embedded Networks; P. Koopman, T. Chakravarty
 ⦁ Data sheet L-9709-9005 BiSS C-mode (undirectional) for Resolute encoders: http://www.renishaw.com/en/

1628 counts
214 

× 360 = 35.7714°

Multiturn counter

0 decimal 
0 turns

Singleturn counter

1628 decimal

Status

CRC

Ignored

For CRC calculation example, refer to the document CRCD01, available at RLS media center.

http://resources.renishaw.com/en/details/data-sheet-biss-c-mode-unidirectional-for-resolute-encoders-recommended--37363
https://www.rls.si/eng/fileuploader/download/download/?d=1&id=226
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Example 3

Encoder used in example 3:
Type: Rotary absolute singleturn encoder, BiSS output
Resolution: 19 bits
Status length: 2 bits (active low)
CRC length: 6 bits, polynomial x6 + x1 + 1 (Represented also as 0x43), inverted

Example of the response to the “4” command: 86611d8000000000 (hex)

Response Format

8 6 6 1 1 D 8 0 0 0 0 0 0 0 0 0 Hex

1000 0110 0110 0001 0001 1101 1000 0000 0000 0000 0000 0000 0000 0000 0000 0000 Binary

19 bits of POSITION = 0x43308 = 275208 counts 

1000 0110 0110 0001 0001 1101 1000 0000 0000 0000 0000 0000 0000 0000 0000 0000 POSITION

2 STATUS bits = 0x03

1000 0110 0110 0001 0001 1101 1000 0000 0000 0000 0000 0000 0000 0000 0000 0000 STATUS

Ignored bits

1000 0110 0110 0001 0001 1101 1000 0000 0000 0000 0000 0000 0000 0000 0000 0000 Ignored

Calculated multiturn position = 2 counts = 2

Calculated singleturn position = 

The status bits are 11. Since they are active low, the encoder operation is correct (no error, no warning).

6 CRC bits = 0x2C

1000 0110 0110 0001 0001 1101 1000 0000 0000 0000 0000 0000 0000 0000 0000 0000 CRC

275208 counts
219 

× 360 = 188.9703°
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Poslovna cona Žeje pri Komendi
Pod vrbami 2
SI-1218 Komenda
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Global support

T  +386 1 5272100
E  mail@rls.si

www.rls.si

RLS Merilna tehnika d. o. o. has made considerable effort to ensure the content of this document is correct at the date of publication but makes no warranties or representa-
tions regarding the content. RLS Merilna tehnika d. o. o. excludes liability, howsoever arising, for any inaccuracies in this document.           © 2023 RLS d. o. o.

This product is not designed or intended for use outside the environmental limitations and operating parameters expressly stated on the product’s datasheet. Products are 
not designed or intended for use in medical, military, aerospace, automotive or oil & gas applications or any safety-critical applications where a failure of the product could 
cause severe environmental or property damage, personal injury or death. Any use in such applications must be specifically agreed to by seller in writing, and is subject to 
such additional terms as the seller may impose in its sole discretion. Use of products in such applications is at buyer’s own risk, and buyer will indemnify and hold harmless 
seller and its affiliates against any liability, loss, damage or expense arising from such use. Information contained in this datasheet was derived from product testing under 
controlled laboratory conditions and data reported thereon is subject to the stated tolerances and variations, or if none are stated, then to tolerances and variations consist-
ent with usual trade practices and testing methods.  The product’s performance outside of laboratory conditions, including when one or more operating parameters is at its 
maximum range, may not conform to the product’s datasheet.  Further, information in the product’s datasheet does not reflect the performance of the product in any appli-
cation, end-use or operating environment buyer or its customer may put the product to. Seller and its affiliates make no recommendation, warranty or representation as to 
the suitability of the product for buyer’s application, use, end-product, process or combination with any other product or as to any results buyer or its customer might obtain 
in their use of the product. Buyer should use its own knowledge, judgment, expertise and testing in selecting the product for buyer’s application, end-use and/or operating 
environment, and should not rely on any oral or written statement, representation, or samples made by seller or its affiliates for any purpose. EXCEPT FOR THE WARRANTIES 
EXPRESSLY SET FORTH IN THE SELLER’S TERMS AND CONDITIONS OF SALE, SELLER MAKES NO WARRANTY EXPRESS OR IMPLIED WITH RESPECT TO THE PRODUCT, INCLUDING 
ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE, WHICH ARE DISCLAIMED AND EXCLUDED. All sales are subject to seller’s exclusive terms 
and conditions of sale which, where the seller is (a) RLS Merilna tehnika d. o. o., are available at https://www.rls.si/eng/salesterms, (b) Renishaw, Inc., are available at https://
www.renishaw.com/legal/en/--42186, or (c) another person, are available on request, and in each case, are incorporated herein by reference, and are the exclusive terms of 
sale.  No other terms and conditions apply. Buyer is not authorized to make any statements or representations that expand upon or extend the environmental limitations and 
operating parameters of the products, or which imply permitted usage outside of that expressly stated on the datasheet or agreed to in writing by seller.

Visit our website to contact your nearest sales representative.
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