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2.Electrical Wiring

2.1 Wiring definition

Pigment Definition
Black Power supply 0V

Red Power supply 5V

Signal DGreen +
Signal DBrown -

White Battery 3.6V

Ash Battery 0V

Shield Shell G



7

Product model

Single loop resolution

Multi-turn resolutio

23-bit (17-bit, 25-bit, or 26-bit optional)

n

C

16bit

I

Service voltag

RS485

e

Cell voltag

5V ± 0.25

e

Battery failure voltag

3.6V

e

Battery warning voltag

2.75V（±0.15v）

e

Baud rat

3.1V（±0.15V）

e

Refresh rat

2.5MHz(available in bulk)

e

Communication cod

16K

e

Along the time of chang

Binary system

e

Working temperatur

100ms

e

Working humidit

-10℃～90℃

y

Storage temperatur

90%RH or below(no condensation)

e

Storage humidit

-20℃～100℃

y

Las

Below 95%RH (no condensation)

h

Vibrat

The impact acceleration was 980 m/s2,11 ms; the impact was 3 times in each direction, a total of 18
times.

e
Between 10 and 55Hz, maintain an amplitude of 1.5mm; between 55 and 2000

Hz, apply an acceleration of 98m/s²; XYZ each axis for 2 hours, totaling 6
hours.

Working speed
None: Default speed (6000 rpm)

G: High speed (6000rpm <speed <12000 rpm)

Levels of protection

3.

IP64

RAA56U10-12D1TLKT-23/16B

TechnicalPar-ameter
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4.1 Overview (17bit-23bit)
Cell Description Remarks

Communication code Binary system
Communication circuit Differential drive RS485

Data transfer content

Single-loop position information

16bi
17 bits (maximum 23 bits)

Multi-loop position information t

(1)Over Speed

(2)Full absolute status

(3)Counting Error

(4)Counter overflow

(5)Over-heat

(6)Multi-turn error

(7)Battery alarm

(8)Battery erro

4.Communication Protocol (17bit - 23bit):

r

Status flag

Traffic rate

*

2.5Mbps --

The protocol specifications for this encoder are all customized by clients. It is normal for some clients to have partial
mismatches. For any protocol customization or alignment requirements, we can collaborate to develop solutions.

4.2 EEPROM communication specification

Cell Description Remarks

Read and write user parameter address range

Address

Maximum number of write cycles

0～0x7E

0x7F

100,000 times

This address field can
store user parameters

0-5

The number of times the
user can save and write

parameters



Each data frame is divided into several bytes, each byte is sent and received by 1 start bit, 8 data
bits and 1 stop bit, the low bit is in front, the high bit is behind

4.3Frame Format

.
Terms used in data frame transmission:

Cell RemarksDescription

CF Control Field Use this to identify different command types

SF Status Field
The encoder state is
obtained through this
section.

DF Data Field Encoder position data

ADF Address Field Accessible encoder address

EDF E2PRM Field Address content

CRC CRC verification
Polynomial: x^8 + 1 (exclusive
OR of all data except CRC)

The number of data points in DF depends on the CF.

4.3.1 Location Data Reading

9



4.3.2  Read-Write EEPROM

1

4.3.3 ADF and EDF During EEPROM Operations

0

(1) Start Bit: Fixed
(2) Address: EEPROM Address Range 0 to 127

(3) Busy Status: The Access Status of EEPROM Can Be Checked Through the Busy Status Bit.

Ask Encoder data transmission
Busy Busy ADF EDF Description

EEPROM
read

EEPROM

write

0
0

1

ADF

ADF

0

0

1

ADF

ADF

Eeprom data

0x00

EDF

0x00

Normal read

The encoder is busy.
The read request is

invalid.

Accept request

The encoder is busy.
The read request is

invalid.
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4.4.1 Control Field（CF）
CF class CF content Remarks

Read data

ID0(0x02)

ID1(0x8A

Absolute Position Information Reading (CF+SF+ABS+CRC)

)

ID2(0x92

Multi-loop data information reading (CF+ABM+CRC)

)

ID3(0x1A

Encoder ID information reading (CF+ID+CRC)

) Read all data (CF+SF+ABS+ID+ABM+ALMC+CRC)

ID4(0x2B)

Write E2PROM ID6(0x32)

Read E2PRO

Read the required data (SF+ABS+ABM0+ABM1+ALMC+CRC)
8 The "user data" of the bit can be written into the data corresponding to the
specified address. After the instruction format is sent, the encoder will return
the data within 20μs. Do not communicate with the encoder during this
process.

M IDD(0xEA)

8 The "user data" of the bit can be read from the specified address. After
the instruction format is sent, the encoder will send back the data within
20μs. Do not communicate with the encoder during this process.

Reset

ID7(0xBA)

ID8(0xC2)

The reset command requires 10 consecutive transmissions at intervals of no
less than 62.5 microseconds to reset any single cycle position to zero. Even
after a power cycle, the position data remains unchanged from the reset state.

IDC(0x62)

1

10The reset instruction requires consecutive instructions to be sent at intervals of no
less than 62.5us to reset the multi-turn data (without affecting the single-turn data)
and reset all fault flag bits.

Note:CF consists of byte, with categories and contents as shown in the table above

4.4.2 Status Field（SF）
Item Description Remarks

Bit0

0All for "

Rsvd

"
Bit1 Rsvd
Bit2 Rsvd

Bit3 Rsvd
Encoder position calculation

failure, this bit will be set to "1Bit4 Counting Error "

View sub-faults through ALM
Multiplecircuiterrors,batt-erye
rror,andbatteryBit5 alarm C

0All for "Bit6 Rsvd
"

Bit7

1Note:CF consists of byte, with categories and contents as shown in the table abov

Rsvd
e

4.4 Explain

The reset instruction requires that the instruction be sent continuously 10 times
with a time interval of not less than 62.5us, and all fault flag bits are reset.
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4.4.3 Data Field (DF0~DF7)

CF type DF0 DF1 DF2 DF3 DF4 DF5 DF6 DF7

ID0
(0x02) ABS0 ABS1 ABS2

ID1
(0x8A) ABM0 ABM1 ABM2

ID2
(0x92) ENID

ID3
(0x1A) ABS0 ABS1 ABS2 ENID ABM0 ABM1 ABM2 ALMC

ID4
(0x2B) ABS0 ABS1 ABS2 ABM0 ABM1 ALMC

ID7
(0xBA) ABS0 ABS1 ABS2

ID8
(0xC2) ABS0 ABS1 ABS2

IDC
(0x62) ABSABS0 1 ABS2

※ Different CF types have different byte counts in DF, as shown in the table above

1、 7
0 1

0

ABS0~ABS2 are the low, middle, and high bits of the encoder's absolute position, where the high bit of ABS
2 is , and the remaining data form the 17bits position information (for 23bit encoders, the high bit of ABS2 is

, and the rest are valid bits).
2、 0ABM0~ABM2 is the low, middle and high bits of the encoder multi-turn position, in which ABM2 is , and

the other data form the 16bits multi-turn information.
3、 ENID is the ID of the encoder, with values of 0x11 (17-bit) or 0x17 (23-bit)

pour ：

.



4.4.4 Fault Description

See the table below for ALMC faults:

Bit

Fault name

0 1 2 3 4 5 6

Over

7

Speed absolute
status

Full Counting
error

Counter
overflow

Over
heat

Multi-turn
error

yBatter
error

Battery
alarm

Description of each fault flag

Over Speed

Full absolute status

Counting error

Over heat

Multi-turn error

Counter overflow

Battery error

Battery alarm

5
²

Function declaration

The 5V drop-out is detected when the
acceleration is greater than 2000rad/s in the
battery state. This flag should only be used as its
target, because it may not be detected in some
cases.

5 During the power-on process, the encoder speed

was detected to be greater than 100rpm (±20 rpm)

Fault name

Single loop information solution failure

Excess temperature

Multiple circuit data loss, multiple circuit counting failure

When the multi-cycle counter overflows,
the logic '1' is flagged.

The battery voltage is below 2.75V. Set it.

The battery voltage is below 2.75V. Set it.

Countermeasure

Fault reset

Power on again

Power on again

Fault reset

Fault reset

Fault reset

Check the electromagnetic power supply line and replace the battery

The fault automatically disappears after
replacing the battery with a properly
voltageed one.

13
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5.1 Overview
Cell Description Remarks

Communication code Binary system
Communication circuit Differential drive RS485

Data transfer content

Single-loop position information

16bi
25bits/26bit

Multi-loop position information t

(1)Over Speed
(2)Full absolute status
(3)Counting Error
(4)Counter overflow
(5)Over-heat
(6)Multi-turn error
(7)Battery alarm

5. Communication Protocol (25bit/26bit):

(8)Battery error

Status flag

Traffic rate
2.5Mbps

*

25bit

The protocol specifications for this encoder are all customized by clients. It is normal for some clients to have partial
mismatches. For any protocol customization or matching requirements, we can collaborate to develop solutions.

5.2 EEPROM communication specification
Cell Description Remarks

Read and write user parameter address range

Address

Maximum number of write cycles

0～0x7E

0x7F

100,000 times

This address field can
store user parameters

0-5

The number of times the
user can save and write

parameters

10Mbps 26bit



Each data frame is divided into several bytes, each byte is sent and received by 1 start bit, 8
data bits and 1 stop bit, the low bit is in front, the high bit is behind

5.3 Frame Format

.

Terms used in data frame transmission:

Cell RemarksDescription

CF Control Field Use this to identify different command types

SF Status Field
The encoder state is
obtained through this
section.

DF Data Field Encoder position data

ADF Address Field Accessible encoder address

EDF E2PRM Field Address content

CRC CRC verification
Polynomial: x^8 + 1 (exclusive
OR of all data except CRC)

The number of data points in DF depends on the CF.

5.3.1 Location Data Reading

15



5.3.2 Read-Write EEPROM

5.3.3 ADF and EDF During EEPROM Operations

16

(1) Start Bit: Fixed
(2) Address: EEPROM Address Range 0 to 127
(3) Busy Status: The Access Status of EEPROM Can Be Checked Through the Busy Status Bit.

Ask Encoder data transmission
Busy Busy ADF EDF

Description

EEPROM
read

EEPROM

write

0
0

1

ADF

ADF

0

0

1

ADF

ADF

Eeprom data

0x00

EDF

0x00

Normal read

The encoder is busy.
The read request is

invalid.

Accept request

The encoder is busy.
The read request is

invalid.
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5.4.1 Control Field（CF）
CF class CF content Remarks

ID2(0x92

Read data

)
25-bit encoder ID information reading (0x19)

26-bit encoder ID information read (0x1A)

ID3(0x1A) Read all data (single cycle + multiple cycles + fault flag + encoder ID)

ID4(0xA2) Read single loop position

ID5(0x2A) Read single and multiple loop positions

ID6(0x32Write EEPROM )

8 The "user data" of the bit can be written into the data corresponding to the
specified address. After the instruction format is sent, the encoder will return
the data within 20μs. Do not communicate with the encoder during this
process.

IDD(0xEA
A slight pausein 

reading
EEPROM

)

8 The "user data" of the bit can be read from the specified address. After
the instruction format is sent, the encoder will send back the data within
20μs. Do not communicate with the encoder during this process.

ID7(0xBA

Reset

)

ID8(0xC2)

10The reset instruction requires consecutive instructions to be sent at intervals of
no less than 62.5us to reset any single loop position to zero. Even after power-on,
the position data remains unchanged after reset.

IDC(0x62)

1

10The reset instruction requires consecutive instructions to be sent at intervals of no
less than 62.5us to reset the multi-turn data (without affecting the single-turn data)
and reset all fault flag bits.

Note:CF consists of byte, with categories and contents as shown in the table above

5.4.2 Status Field（SF）
Item Description Remarks
Bit0

0All for "

Rsvd

"
RsvBit1 d

RsvBit2 d

RsvBit3 d

Bit4
Encoder position calculation

failure, this bit will be set to "1
CountingError

"

Bit5 View sub-faults through ALMMultiple circuit errors, batt-
ery error, and battery alarm

C

RsvBit6 d
0All for " "

RsvBit7 d

1Note:CF consists of byte, with categories and contents as shown in the table above

5.4 Explain

The reset instruction requires that the instruction be sent continuously 10 times
with a time interval of not less than 62.5us, and all fault flag bits are reset.
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5.4.3 Data Field (DF0~DF7)

CF type DF0 DF1 DF2 DF3 DF4 DF5 DF6 DF7

ENID

ABS0

ABS

ABS1 ABS2

0 ABS1 ABMABS2 ABS3 0 ABM1

ABS0 ABS1 ABS2

ABS0 ABS1 ABS2

ABS0 ABS1 ABS2

ID2

※ Different CF types have different byte counts in DF, as shown in the table above

pour ：

(0x92

The 25-bit encoder generates 32-bit absolute position data for each cycle (ABS0 to ABS3), where ABS0 is the least significant bit and ABS 

3 is the most significant bit. The lower 7 bits of ABS0 are set to "0", while the remaining valid bits form the 25-bit single-cycle position
 data.
The 26-bit encoder generates 32-bit absolute position data for each cycle(ABS0 to ABS3),where ABS0 is the least significant bit and ABS3 is 
the most significant bit.The lower 6bits of ABS0 are setto '0', while the remaining valid bits form the complete 26-bit single - cycle position 
data.
ABM0～ABM1 are the low and high bit of the encoder's multi-turn position,to get her forming a 16-bit multi-
turn information. ENID is the encoder's ID, with the 25 - bit value being 0x19 and the 26 -bit value being 0x1A.
ALMC bit encoding fault flag

)

ID3
(0x1A)

ID4
(0xA2)

ID5
(0x2A)

ID7
(0xBA)

ID8
(0xC2)

IDC
(0x62)

ABS0 ABS1 ABS2 ABS3

ENID ABS3 ABM0 ABM1 ALMC



5.4.4 Fault Description
See the table below for ALMC faults:

Bit

Fault name

0 1 2 3 4 5 6

Over

7

Speed absolute
status

Full Counting
error

Counter
overflow

Over
heat

Multi-turn
error

yBatter
error

Battery
alarm

Description of each fault flag

Over Speed

Full absolute status

Counting error

Over heat

Multi-turn error

Counter overflow

Battery error

Battery alarm

Function declaration

5
²

V drop power detected acceleration
greater than 2000rad/s in battery state,
this flag should only be used as its target,
because it may not be detected in some
cases.
During the 5V power-up process, the
encoder speed was detected to exceed 100
rpm (±20 rpm).

Fault name

Single loop information solution failure

Excess temperature

Multiple circuit data loss, multiple circuit counting failure

When the multi-cycle counter ove-
rflows, the logic '1' is flagged.

The battery voltage is below 2.75V. Set it.

The battery voltage is below 2.75V. Set it.

Countermeasure

Fault reset

Power on again

Power on again

Fault reset
Fault reset

Fault reset

Check the electromagnetic power supply line and replace the battery

The fault automatically disappears
after replacing the battery with a
properly voltageed one.
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6 Over temperature Alarm Settings and Temperature  Measurement
6.1.1 The Temperature Alarm Device and Measurement Can Be Configure datthe Encoder End by Accessing the EEPROM Interface 
Command. 
6.1.2 To configure the over - temperature alarm, use address'4' on page 7 of the EEPROM,and read the temperature value from 
address '5' on page 7 of the EEPROM.
6.1.3 Set Temperature Alarm Table

Address
EEPROM data

edd7 edd6 ........edd0

Over-heat detection
Temperature

0

1

1

1

..

1

1

X X X X X X X

0 0 0 0 0 1

0 0 0 0 0 0 1

0

0 0 0 0 0 1 1

...

1 1 1 1 1 1 0

1 1 1 1 1 1 1

Not output

+1℃

+2℃

+3℃

...

+126℃

+127℃

6.1.4ReadTemperature

Address
EEPROM data

Edd7 edd6 ........edd0

Over-heat detection
Temperature

1 0 0 0 0 0 0 0

1 0 0 0 0 0 0 1

...

1 1 1 1 1 1 1 1

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 1

...

-128℃

-127℃

...

-1℃

±0℃

+1℃

...

0 1 1 1 1 1 1 0

0 1 1 1 1 1 1 1

+126℃

+127℃
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