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1. Summary Info

This manual primarily describes how to use the single-turn straight shaft series
SROA42 encoder from Reagle Sensing. This product is mainly used in servo-driven control
systems, providing the feedback information required for accurate position and speed
control units.

—

Rotary Encoder (Actual Position Value, )
Direction Signal) ]

 ———

Current Variable
Control Unit Frequency Drive
_>

Position and velocity control system

The performance of the encoder has a decisive impact on the essential characteristics
of the motor, such as:

Positioning accuracy
Speed stability

® Bandwidth, determining the response speed to drive command signals and
resistance to interference

® Motor size

Noise
Measurement Data Receive
acquisition transmission line measured values
Control system
l v

RS485

| Single-turn datac— | RS485 |:>

(Protocols and cables)

single-turn data Serial data

transmission
Internal inspection Position values and error code
Protocol formation Monitoring function

Validity test

RS485 Communication Encoder
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2. Technical Specifications

SROA42-23Bit-SS[1-C-5V

SROA42-17Bit-SS[1-C-5V

Resolution Supports up to 8388608 (23bit) , 17bit Compatible
Absolute Positioning Accuracy <x50"
Repeatable positioning accuracy  <+3"

Fault Warning

Auxiliary Functions . . .
* Electromagnetic Environment Warning

Communication Interface RS485
Communication frequency < 16kHz
Baud rate 2.5Mbps
Axial: — Axial play: <0.1mm
Input shaft allowable deviation Radial: £0.1mm  Radial play: <0.01mm
Tilt: <0.1°
Main shaft speed <6000rpm

Moment of inertia straight shaft @6/ @8 mm

moment of inertia 0.66kg-mm?

Starting Torque (20°C) <0.005Nm

Weight ~0.06kg (Without Cables)
Rotor angular acceleration <80000rad/s?

Between 10 and 55Hz, maintain amplitude of 1.5mm.
Vibration Between 55 and 2000Hz, acceleration is 98m/s2.

2 hours per axis for XYZ, totaling 6 hours.

Shock acceleration of 980m/s2, 11 milliseconds.

Mechanical shock
3 impacts per direction, totaling 18 impacts.

Operating Temperature -20°C~105°C
Relative Humidity <90% (40°C/21 days, based on EN 60068-2-78);
Enclosure Protection Rating IP 40
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3. Electrical Parameters

T=25°C

v | e | e

Main power supply voltage 475V 5V 5.25V
Main power supply Current (Typ) - 90mA -
High 3.5V - -
Differential Level
Low - -- 1.7V
Edge Change Time -- -- 100ns
Insulation resistance 50MQ - -

4. Cable Definition

Red 5V

Black GND

Blue 485+

Yellow 485-

Brown NC (Not connected)

White NC (Not connected)
Shielding mesh PE
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5. Mechanical Specifications

<> Product Structure Dimension Diagram
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[Note] The above refers to the default connecting plate.
< Recommended Motor End Design Dimensions
Axial Play \V/

<0.2 @6/ D8 —_
/10.01] A 26" h6 V/

710.1[A -
1 92 X M3
7| ff
| | The clearance at the lowest point of
@/ I_M the stop shoulder for the tightening
4 wrench of the retaining screw.
@_l ~ 2mm max
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6. Mounting Procedure

6.1 Installation Diagram

6.2 Installation Accessories

1.5mm metric hex key torque wrench
2.0mm metric hex key torque wrench

6.3 Installation Sequence

@ Insert the encoder assembly onto the motor shaft, ensuring that the bottom surface of

the connecting plate is in contact with the rear end cover of the motor. Under normal
conditions, the encoder should slide onto the shaft smoothly; if there is any obstruction,
check the motor shaft diameter and look for any signs of crushing damage. Do not force
the encoder down during the installation process, and avoid striking or pressing on the
encoder's circuit board.

Correct Incorrect

=

T 101 0070 1T 0

(@ Coat the head of the M3x4 countersunk end retaining screw with thread adhesive, and

use the corresponding hex key torque wrench to screw the first retaining screw into the
encoder shaft and lightly tighten it to make contact with the motor shaft; then screw the
second retaining screw into the encoder shaft and tighten it with a torque of 7 kgf-cm; finally,
tighten the first screw with a torque of 7 kgf-cm.

—
S =D
First step: Second step: Third step:
Gently screw in the first Tighten the second retaining Tighten the first retaining
retaining screw. screw with a torque of 7 screw with a torque of 7

kgf-cm. kgf-cm.
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(® Using the corresponding hexagonal torque wrench, lightly tighten one side of the M3 combination
screws, then lightly tighten the M3 combination screws on the other side. Afterwards, sequentially

tighten the screws on both sides with a torque of 8 ~ 10 kgf-cm

(3

First step: Second step: Third step:
Gently screw in the first Tighten the second Tighten the first retaining
retaining screw. retaining screw with a screw with a torque of 8-
torque of 8-10 kgf-cm. 10 kgf-cm.

7. Communication Specifications

7.1 Overview

I R

Communication Code

Bina —
System inary
Communication Circuit Differential Drive RS485
Single-Turn Positi
Data Transmission Content ingle-Tum _OSI on 17 bit (maximum support 23bit)
Information
Communication Rate 2.5 Mbps --

7.2 E2PROM Communication Specifications

" toms " Adress | Description | Romarks

This address domain can be

Readable andWiitable: . . User used to store user parameters.
User Parameter 8 Parameter The partial area on page 8 is
Address Range page Domain reserved and not recommended

for customer use.
Page Address Ox7F 0~7 Within this range

Maximum Number of

100000 times Executable Operation Count
Erase Cycles
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7.3 Frame Format

Each data frame is divided into several data words. Each data word is transmitted and
received with 1 start bit, 8 data bits, and 1 stop bit, with the least significant bit first and the

most significant bit last.
In the data frame transmission, the following terms are used:

T A .

CF Control Field Identifies different command types.
SF Status Field Provides information on the encoder's status
DF Data Field Encoder Position Data
ADF Address Field Accessible Encoder Address
EDF E?PROM Field The content at the specified address
CRC Cyls ;f:::: dancy Polynomial: x8+1 (XOR all data except CRC)

7.3.1 Position Data Reading

Idle
Request 1 CF
Control
Field
Idle
Data From Encoder 1 -
0 CF SF | DFO | DF1 DF7 | CRC
CETSZI SFtiaetlu; Data Field F(i:[;(l:d

[Note]: The number of DF (Data Frames) varies depending on the CF (Configuration File).

7.3.2 Write E2PROM

) Idle
reateg CF | ADF | EDF | CRC
0 Control Address E2PROM CRC
Field Field Field Field
) Idle
Data From Encoder CF ADF EDF CRC
0 Control Address EZPROM CRC

Field Field Field Field

*The request frame and response frame have the same content
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7.3.3 Read E?PROM

Idle
feauest . CF | ADF | CRC
Ciera “Fie Field
Idle
Pata from Encoder (1) CF | ADF | EDF | CRC

Control Address E2PROM CRC
Field Field Field Field

*The return frame has included the content of the accessed address

7.4 Detailed Description
7.4.1 Control Field (CF)

CF consists of one data word, with categories and contents as shown in the table
below:

“tems | CFtype | Romaks |

IDO(0x02)  Absolute Position Reading (CF+SF+ABS+CRC)
Read data 1D2(0x92) Encoder ID Information Read (CF+SF+ID+CRC)
ID3(0x1A) Read All Data (CF+SF+ABS+ID+ABM+ALMC+CRC)

8-bit 'user data' can be written to the specified address. After the

Write ID6(0x32) instruction format is sent, the encoder will return data within 20
E2PROM us. During this process, please avoid communicating with the
encoder.

8-bit 'user data' can be read from the specified address. After the

Read IDD(OXEA) instruction format is sent, the encoder will return data within 20
EZPROM us. During this period, please do not communicate with the
encoder.

The reset command requires sending 10 consecutive
ID7(0xBA) instructions with a time interval of no less than 62.5 us between
each, to reset all fault status flags.

Reset The reset command requires sending 10 consecutive
instructions with a time interval of no less than 62.5 ps between
ID8(0xC2) each, to reset and zero the current single-turn position. The
position data will remain at the reset value even after power is
cycled.
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7.4.2 Status Field (SF)

SF is composed of one byte, with each bit defined as shown in the table below:

CBitnumber | Descripion 1~ Romarks

Bit0 Rsvd “0”
Bit1 Rsvd “0”
Bit2 Rsvd “0”
Bit3 Rsvd “0”
Bit4 Counting Error Same as ALMC.Bit2
Bit5 Rsvd “0”
Bit6 Rsvd “0”
Bit7 Rsvd “0”

7.4.3 Data Field (DFO~DF7)
SF is composed of one byte, with each bit defined as shown in the table below:

IDO

ABSO ABS1  ABS2

(0x02)

ID2
(0x92)

ID3
(0x1A)

ID7
(0xBA)

ID8
(0xC2)

ENID

ABSO ABS1 ABS2 ENID ABMO  ABM1 ABM2  ALMC

ABSO ABS1 ABS2

ABSO ABS1  ABS2

[Note] :

1. ABS0~ABS2 represent the low, middle, and high bits of the encoder's single-turn position,
where the high 7 bits of ABS2 are zero, and the remaining data forms a 17-bit position
information.

2. ABM is always "0".

ENID is the encoder ID information, with a default value of 0x11.

4.  ALMC is the encoder fault status flag, detailed in Section 7.4.4.

w

7.4.4 Error Description
ALMC faults are detailed in the table below:

Over- Countin
Name HOH g
peed Error

51017 51017 51017 non non
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Descriptions of fault flag bits are as follows:

m“

For 5V power mode, when speed exceeds

Over-speed Reset Power

7200 RPM
Counting Error Single-turn information calculation fault Reset Power
8. Timing Description
8.1 Timing Diagram
Pheren |
Tpﬂn
o ' [or T [l =T 1

Reagle Power-on Timing Chart

<Teye>

Data CF | CF
[

I <Tb>1<Ten1>

]

<Tset1p <Tres> <Tdisif>

Data cF | sF [ oro | -+ JcRC

Reagle CF Communication Timing Chart

<Teye>

<Tb> |
<Tee> | <Tenz> |

¢ | I
Dsta locF T aoF J[epA ] cre | ] Ler ]
p
|

Encoder | |

|
|
|
|

| <Tsetz <Tres> L<Tdisz|>
1

Encoder | L
Data cF | aoF [ EpF [ crc |

Reagle EEPROM Communication Timing Chart

8.2 Detailed Specifications

e

Power-On time Tpon

Command cycle period Teyce 62.5 us

Data byte time Tb 4 us

Encoder enable delay Ten1 1.5 3.5 us

time Ten2 4.5 us

Encoder EEPROM Tee 12 1 Read:
Command time 3bytes data
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16 Write:
4 bytes data
Encoder response time Tres 4*N ps N bytes data
Encoder data set-up  Tset1 0.8 2 us
delay time Tset2 1 1.5 VE]
Encoder disable delay  Tdis1 0.6 1.2 VIS
time Tdis2 1.3 us

SROA Timing Characteristics

9. Configuration Description

Order codes can be found in the 'REAGLE SENSING Absolute Value Encoder
Ordering Instructions'.

Specifications for terminal cables are detailed in the ' REAGLE SENSING Absolute
Value Encoder Terminal Cable Drawing'.

Optional SR
. : Description
Configurations

Axial hole size @6/ @8mm

Resolution 17Bit/23Bit

Connection plate

ST Type A (default type) / Type B
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Revision History

Version Modification Details or Changes
Number

20210831 V1.0 New Version
L Detailed Communication Protocol
Communication o
Protocol Description
20220302 V2.0
L Detailed Communication Protocol
Timing .
Description
20220507 V2.1 Structure dimensions Structural dimension changes
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