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eCoder is a non-contact, high performance, multiturn absolute rotary encoder. With
compact and lightweight structure, it is designed for integration into applications with
limited space. A hollow ring, true absolute functionality and high-speed operation make
this encoder suitable for many applications. The eCoder system consists of a magnetic ring
and a readhead and offer a range of resolutions up to 21 bits per revolution.

The eCoder encoder operates in a temperature range between -40°C and +105°C and
is highly resistant to shock and vibration. It has a built-in advanced self-monitoring
function that continuously checks several internal parameters. Error reports and other
status signals can be read through communication interfaces directly.

The eCoder encoder is suitable for use in industrial applications. A typical application

is a robot arm joint, which can achieve precise servo control.
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Chapter 1 Storage and Handling
Tl A7l (EOIERTY S
Storage temperature Operating temperature
-40°C 2+105°C -40°C 2+105°C
-40°C to +105°C -40°C to +105°C
EEED
: (BER R 2N\ e I E TS i 270k 7)) W it e L @I N R AR B E
Attention
The magnetic ring should not be closed to the material with
magnetic field to avoid damaging the track of ring.
x x X B 25840 0 0 AN e e A ML 3R 3 9 ) >20m T 1 34

T, PRIXR 2K A A

The magnetic ring should not exposed to magnetic field

A densities higher to 20mT on its surface, as this can permanently
L]

damage the ring.

5822 G it 7 PR T A RE RS RIE 2 R I AR O, MR PR 2L PRUEAS 2 1,
ANATE T PP R TR T UL ISR, o 2 A T T ) T R AR B R e S e el

The magnetic ring should not be bumped or scratched its surface during
installation and storage. It is not allowed to use corrosive liquids to clean the ring. If

there are debris on its surface, please use non-marking paper tape to dab off it.

B - U - R

Readhead is ESD sensitive - handle with care

’ TEBA TS BB L PR B T, A B T R el B AR T B X I
Do not touch electronic circuit, wires or sensor area without proper ESD protection or outside of ESD
controlled environment.

Sk 2R I TG P 12 J3E B S T 522 1 FRL

Pay attention to the height of the components to avoid bumping and affecting the electrical characteristics.

5 11 Pagel TR (W) BHERGABRA T
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Chapter 2 Dimensions and Installation Drawings

eCoderl 1 323 5154% (341 2D #1 3D K 4E3#5 HifF: www.zeroerr.cn %)
eCoderll readhead and magnetic ring ( For details see 2D and 3D drawings

available at www.zeroerr.cn)
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eCoderl8 3L 5% (148 2D A1 3D E4LiE Hiifl: www.zeroerr.cn | %%)

eCoderl8 readhead and magnetic ring ( For details see 2D and 3D drawings

available at www.zeroerr.cn)
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eCoder20 3L 5% (148 2D A1 3D E4LiE Hifl: www.zeroerr.cn [ %%)

eCoder20 readhead and magnetic ring

available at www.zeroerr.cn)
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( For details see 2D and 3D drawings
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eCoder3s 3L 5% (48 2D A1 3D E4LiE Hiifl: www.zeroerr.cn [ %%)

eCoder35 readhead and magnetic ring ( For details see 2D and 3D drawings

available at www.zeroerr.cn)
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eCoderd5 3L 5% (48 2D A1 3D 485 Hifl: www.zeroerr.cn | %%)

eCoderd5 readhead and magnetic ring ( For details see 2D and 3D drawings

available at www.zeroerr.cn)

TR (W) BHERGABRA T 5 631 Page6
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eCoder65 3L 5% (48 2D A1 3D E4LiE i fl: www.zeroerr.cn [ %%)

eCoder65 readhead and magnetic ring ( For details see 2D and 3D drawings

available at www.zeroerr.cn)
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eCoder35H 3k 515 (140 2D #1 3D K 4LiE Hi{E www.zeroerr.cn [N 2)

eCoder35H readhead and magnetic ring ( For details see 2D and 3D drawings

available at www.zeroerr.cn)

TR (W) BHERGABRA T 5 83l Page8
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BB BRI
Chapter 3 Installation Instructions
P LA TR BT T R A, X EEA RO Bk A 2R 22, Bk A4
Z [ BR BN AE 1.2-1.7mm, 152 058 —mdmbddn ROT S B ErgieEiE A, 2@
WAL PCBA SRR G RV E Nk 2R S 1. AR Sk A TOURS A S 13
KRS, DTSRRI REE A2,

During readhead installation, use pins for positioning, to reduce readhead error. The

distance between readhead and magnetic ring should be 1.2-1.7mm. See detail A in
Chapter 2 of Dimensions and Installation Drawings. It is recommended to use the
bottom gold plating section of PCBA as a reference surface for readhead installation. If
the readhead top is used as the reference surface, the thickness tolerance of the readhead

must be considered.

AR DI BE SR IO 1 O R AU TR AEY, SRR ZZANT 26 3-1 FR,
P 2 SR IR i o 2 AN RT AN, TR RS RE R i DR X B MO A 36 B K
T

The center of both ring and readhead arc must be coaxial. The permissible

tolerances are given in table 3-1. Eccentricity measurement is essential for ring

installation, as the eccentricity error plays a major role in the overall accuracy.
% 3-1 ARHARTOR

Table 3-1 Basic installation requirements

HiH BRIV NE A
Items Installation tolerances Schematic drawing
RV L
Permissible radial displacement <0.05 mm / \
IR 005 mm N
Permissible tangential displacement ’ / (—)\
SV AR R 2
Permissible non-parallel mounting ~ <0.05 mm
error of magnetic ring
1.30 mm + 0.1 mm (eCoderl 1,eCoder35,eCoder35H)

sy 1 e
Eﬁ?ﬁj;ﬁﬁﬁ%d ‘ 1.40 mm + 0.2 mm (eCoder18,eCoder20,eCoder45) ¢

cadhead fo ring distance 1.50 mm + 0.2 mm (eCoder65) —

5 931 Page9 TERE (G PHERBA R T
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Chapter 4 Electrical Connections

2% 4-1 RS485 @G |l E S

Table 4-1 The RS485 communication pins description

SIH RS485 H @R . AR L LY A

Pin RS485 Serial communication  Corresponding Color ~ Cable Connector
ARE)

1 + -

SV Red

g ———

2 GND Black ﬁﬁ
A

+ o -

3 DATA Yellow . —
z E————

4 DATA- AR :
Green

5 NC i) ¥ %= Contact Model:
Blue Molex 50058-8000
Hf

olex -

RE)

7 BAT+
Orange YRR Cable

8 BAT- e Specification:
Purple UL1061, 28AWG

y ] -l

o

Ty

~— @

/.

Pinl

8-Pin JEH% £ HA% 8-Pin Connector Specifications:

(1) Fp=L 8Pin, [A]FE 1.25mm
Horizontal 8 pin, 1.25mm pitch
(2) %= Model: Molex 53261-0871

B U - TR

Readhead is ESD sensitive - handle to care

y‘ TERA G Y PRI ECAE TS, EASN - E R T R 1 g X
Do not touch electronic circuit, wires or sensor area without proper ESD protection or outside of ESD

controlled environment.

K 2R NP TG o SR i S R 52 ) FRL

Pay attention to the height of the components to avoid bumping and affecting the electrical characteristics.

TR (W) BHERGABRA T
ZEROERR CONTROL CO., LTD.
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FERE LED RRIEHETAT iR
Chapter 5 Status Indicator LED

% 5-1 LED AR AT B

Table 5-1 Description of LED status indicators

LED ATRE PEHH
LED light status Description
O K AT RS
No light No power supply
[ 5
Light . ‘
o x T RS
No light Power-on initialization state
o L
Always bright
. ERIBTIRES
000 > . Normal operating state
Slow flashing
. HEUR S
(X X i i Fault state
Fast flashing

% 1171 Pagell
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FENE BRANE

Chapter 6 Technical Specifications

BB
System data
el ot 1
Reading type Axial reading
A 17 fi-21 {1 16 {72 714K
Resolution From 17 bit to 21 bit and 16 bit multiturn counter option
TN ST 6000 RPM (eCoder35,eCoder45,eCoder65,eCoder35H)
Maximuml speed 12000 RPM (eCoder11,eCoder18,eCoder20)
Rt BUE INT YRR AL
Hysteresis Less than unit of resolution
RS
Electrical data
LRI 47V~54V
Supply voltage
R 105mA~125mA (eCoderll, eCoderl8. eCoder20
TAEHL ( )

Current consumption

JEEP

Connection

R B A F e

Battery standard voltage

P A 5 FL

Battery warning current

CER( MK (B SR

Battery operating current

70mA~90mA (eCoder35, eCoderd45. eCoder65)
115mA~130mA (eCoder35H)

8-Pin HEHAR

8-Pin connection

3.6V

<3.05V

4 uA

7R k6

Environmental data

fiti 75 AL

Operating and storage temperature

St

External magnetic field

it -40 & +105°C TAE: -40 & +105°C
Storage: -40to +105°C  Operating: -40to + 105C

+20mT

eCoder #E #5405 ESD AR#EUNZE 6-1 Fron, DA H F Ul ks b .
MCU K RS485 #2 O AH X #%400 ESD RE Sy, #H  “HBM”  Frm NARFRAYE ik
LA “IEC 61000-4-27 ZFn L i iU B AR 1

FERE (I BB A PR 512
ZEROERR CONTROL CO., LTD.
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The ESD standards for eCoder are shown in table 6-1 below. The following data is

used to illustrate the ESD capabilities of the read-head chip, MCU, and RS485 interface

components. In the table, "HBM" refers to the Human Body Model electrostatic

discharge conditions, and "IEC 61000-4-2" refers to the standard for electrostatic

discharge immunity testing.

¢ 6-1 eCoder 4S5 ESD #rife
Table 6-1 :eCoder ESD Standards

HBAL ZHL S E
ESD
Part Parameter Conditions

ekt A TS| ESD fusiis

HBM, 100 pF discharged through 1.5 kQ HBM: 2kV

Readhead chip  ESD Susceptibility at All Pins

P 5| I ESD /s

MCU ANSI/JEDEC JS-001 HBM: 2kV

ESD Susceptibility at All Pins

TVS IEC 61000-4-2 30kV
RS485
B

RS485

Interface RS485 it»
TIA / EIA-485 HBM: =+15kV
RS485 chip

H: Note:

Lo 9 ROt R A A A P s 7 et Mk

All chip-related data is sourced from the respective manufacturer's datasheets.

Xy Z BRI RE R il ey (845 eCoder xx M - RxxB) , FEHLJFIEH
LRSS, B TAERR N Opa, FERIGEHLHRKITT, 2B f b IE & at A ),

I

S EER SN DU, BT SRR A B R AR T e BE RN R 1) FE b T FELIAT AN 3% 6-

1
PR, BeAh, 3% 6-2 4yt AR R A i 0 IA) DA— R A AR Sm s i SR

£ 135 Pagel3 FERE (I BB A PR
ZEROERR CONTROL CO., LTD.
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For an encoder with the multi-turn counting function (Model: eCoder xx M-
RxxB), the battery operating current is OpA under normal power supply.When the
power supply is turned off and the shaft needs to rotate during the multi-turn battery
normally supply, the maximum supported angular acceleration and the corresponding
battery operating current are listed in Table 6-1.Additionally, Table6-2 gives typical

values in case of enduring movement at a certain angular velocity during battery supply.

TR 6-2 SR IR A IS BEMIRT o A it P29 T A L 3

Table 6-2 :Maximum supported angular acceleration(from shaft halt), and battery average current consumption

EIS Model o [°/57] - lavg [UA] _

5000000 52 7

1250000 26 36

312500 14 18

eCoderl11/eCoder18/eCoder20 78125 7 10
19531.25 4 6

5000 25 4
1250 2 3

312.5 1.5 25

2500000 52 7

625000 26 36

156250 14 18

eCoder35/eCoder45/eCoder65/eCoder35H 39062.5 7 10
9765.625 4 6

2500 25 4
625 2 3

156.25 15 25

H: Note:
1. 362 i s (EsEa, Ml &R 3.6V 204 Fr%d.

The values shown in Table 6-2 are based on the condition that the shaft halt or

slow angular velocity, and the battery voltage is 3.6V.

2. FEH) BMABCE R, eCoderl1/eCoderl8/eCoder20 735 i i A M hnad J5
19531.25°/s?, eCoder35/eCoderd5/eCoder65/eCoder3SH 37 43 B 5 K A n #E BF N

9765.625°/s?,

FERE (I BB A PR 5 1430 Pagel4
ZEROERR CONTROL CO., LTD.
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Under the factory default configuration, eCoderl1/ eCoderl8/ eCoder20 support
maximum angular acceleration is 19531.25 ° /s?, eCoder35/ eCoderd5/ eCoder65/

eCoder35H support maximum angular acceleration is 9765.625°/s2.

3. BEoxk et e S R ] BE A A O RE R RS B, U EIRAE R AN A &R,
i AIgRS, PR X e | B 3 RE ] RE A I 1 s AT I TN B o K R
GEMGERE ., ACRMGEEE SR, 2 FEE VG R Z E A B R SR,

Potential external factors, such as shock and vibration, must be considered for shaft
rotation movements that may occur during battery supply, as the acceleration caused by
such events may exceed the expected maximum system acceleration during normal

operation. If the acceleration is too large, it will lead to multi-turn counting errors and

multi-turn position information errors.
2 6-3 ARSI A HL P2 ALV R

Table 6-3:Angular velocity vs. battery average current consumption

'S Model V [RPM] lavg [UA]
<31.25 4
<625 7
<125 14
<250 26
eCoder11/eCoder18/eCoder20 <500 52
<1000 100
<2000 200
<4000 400
< 15000 800
< 15.625 4
<31.25 7
<62.5 14
<125 26
eCoder35/eCoderd5/eCoder65/eCoder35H <250 52
<500 100
<1000 200
<2000 400
< 7500 800
¥ Note:

1. 2 6-3 Fng i TR E N 3.6V 554 FEUE.
The values shown in Table 6-3are based on the battery voltage is 3.6V.

£ 153 Pagels FERE (I BB A PR
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Chapter 7 Accuracy of the Encoder System

B AR B 2 A DR AR 21 PR R S, il i TR DR (REDHS
AR MILGE A RS S R B I, SRl T AR R A R 7-1 P
WK AR, O TIREZER R RORTE, A TEBGET ARSI fE

Precise centering of the magnetic ring is the key to good overall accuracy. By

minimizing the eccentricity of the ring assembly (using a gauge) and using a drive shaft
with precision bearings, the error can usually be reduced to the accuracy values shown
in Table 7-1. To improve the accuracy after installation, we recommend performing the

self-calibration function.
% 7-1 g As LS

Table 7-1 Encoder specifications

Bs ESENRE RAEINIRE

Model Repeatability[ " ] Maximum absolute tolerance[ ° ]
eCoderl1 +15 <0.1

eCoderl18 +10 <0.06

eCoder20 +10 <0.06

eCoder35 +5 <0.05

eCoder45 +5 <0.05

eCoder65 +5 <0.04

eCoder35H +2.5 <0.02

FRHEDIRETH B 1 RO RS DR 52, [R]O B2 22 2 52 Wi A f e 00 0 EE 1Y
REELW, ERERBEEN R OZREGE. M 7-1 Pon, SRR O E W
M A SERE R B 1, 2FECHBIERE, REMEE=B - a. & 72 Ntk
E fHRYAELE TS

The self-calibration function eliminates the error caused by concentricity. The
concentricity deviation is the most important factor affecting the measurement accuracy
of the encoder, which is mainly caused by the eccentric mounting of the ring. As shown

in Figure 7-1, when there is a concentricity deviation, rotating from point A to point B

FEAE (G BHEOA RATE % 1651 Pagel6
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http://www.zeroerr.cn

Ve ™
ZeroEn

inside | 2= 7544 ZeroErr

WWW.ZCTOoCIT.C1

will cause a position error, and the error value E=f3 — a. Figure 7-2 shows the changing

trend of E value for one rotation.

/ N
N ™\
[ (i
bl 4 HFERLERENIEE
Ideal rotation Rotation with concentric error

B 7-1 [FO w2 iehs

Figure 7-1 Concentricity Deviation Rotation

yH (REE) 4

y-axis (error E)

L ~

60° S ctum)
x-axis (position)

K 7-2 REEAAE

Figure 7-2 Error value change trend chart
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FNE RHITREBSARIE
Chapter 8 Specification for Serial Communication
8.1 ik

General specification

Items Specification Remarks
I s i
Transmission type Differential line driver Equivalent to RS 485
i3St 225 UK RS485
Reception type Differential line driver Equivalent to RS 485
Bl Z20r S RS485
%’%%V%““"“ data 17 bits  (Max. 21bits)
Transmission data
A
freti i Multi-turn data 16 bits
Ebich
Communication rate

8.2 @iflEO

Communication interfaces

HINSEL
Communication parameters
B
2.5M
Baud rate
22 e 12 -
TR 8bits
Character length
Bl T
Parity None
FEIE G |
Stop bits
gz T
Flow control None
TR fF AR BB Y I8 £
Request communication mode Passive response communication
TERE (G PHERBA R T %5 1871 Pagel8
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8.3 mifg=t

Frame format

8.3.1. #¥EiEX

Data readout from encoder
% 8-1 PRI EsEIER ks

Table 8-1 Frame format for reading-out encoder data

Control
field
Request
CM
Control | Status CRC
o <5 Data field
Transmission data field field field
from Encoder us
CM SA DO | D1l |D2|D3|D4|D5]|D6|D7]| CRC
8.3.2. 5§ EEPROM
Access (Writing) to EEPROM
2% 8-2 5 EEPROM Iyifg =
Table 8-2 Frame format for writing to EEPROM
Control | Address | EEPRO CRC
Request field field M field field
CM AF EF CRC
Control | Address | EEPROM CRC
Transmission <20
field field field field
data from
us
Encoder CM AF EF CR
[ SRRk S £ B 7

oM AEHAR SR IH IR N 2L

an the field that changes its information depending on the request

CM is transmitted as the same content of its request.

%5 1971 Pagel9
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8.3.3. i%ZEX EEPROM

Access (Readout) from EEPROM
F 8-3 13 EEPROM Mif =
Table 8-3 Frame format for readout from EEPROM

Control | Address | CRC
Request field field field
CM AF CRC
Control | Address | EEPROM CRC
Transmissio
field field field field
n data from <20 ps
Encoder CM AF EF CR

[ AR O BT B
oM PR AR IO IR 24

:: the field that changes its information depending on the request

CM is transmitted as the same content of its request.
8.4 Fik
Details of each field
8.4.1. = HIFH(CM)
Control field (CM)
Pl 4G F N 8-4 Fw
The structure of Control field is shown in Table 8-4.

= 8-4 I=lik4ig
Table 8-4 Structure of control field

Start bit | Sink code Data ID code ID parity | Delimiter

0 Of1]0]dcO | dcl | dc2]| dc3 dc4 1

(1) #EIRfz: [EE.

Start bit: Fixed.

(2)Sink B: [hE.
Sink code: Fixed.

TR (W) BHERGABRA T 55 2071 Page20
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(3) % ID RS @4 E L 8-5 Froaniy— D4k ID AU, F3K 8-7 Fiw
AR RS M G s P A T A
WRAER 8-5 Frsi e $dh ID A, @, P17 s 1D A
AT AL, RS 1D AU T B

Data ID code: By means of designating one of Data ID code shown in Table 8-5,

the data shown in Table 8-7 is transmitted from Encoder.

Designate the Data ID code according to the application shown in Table 8-5. For
example, never use Data ID code for Reset instead of Data ID code for Readout.

(4) ID T fEFER: 2% 1D A AT R

ID parity: This is the Parity for Data ID code.

() bafs: [EE.

Delimiter: Fixed.

2 8-5 ¥ ID IR
Table 8-5 List of data ID code

Code Parity
Application Data ID
dcO dcl dc2 dc3 dc4
DataID 0
(0x02) 0 0 0 0 0
DataID 1 1 0 0 0 |
(0x8A)
Readout of data
DataID 2 0 ) 0 0 |
(0x92)
DataID 3
(0x1A) ! ! 0 0 0
Writing to DataID 6
EEPROM (0x32) 0 ! ! 0 0
Readout from Data ID D 1 0 1 1 |
EEPROM (0XEA)
Data ID 8 0 0 0 | |
(0xC2)
Reset
DataID C 0 0 1 | 0
(0x62)
8.4.2. R (SA)
Status field (SA)
ARSI AN 8-6 PR,
5 2171 Page2l BLEAE (T FHRGERAF
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The structure of status field is shown in Table 8-6.
% 8-6 RIS

Table 8-6 Structure of status field

Start bit Information

Encoder error

Communication alarm

Delimiter

0 sdO | sdl [ sd2 | sd3 er0

erl clo

cll

(1) BN EE.
Start bit: Fixed.

) f5E: &FREE <07,
Information: All are fixed to "0".
(3) HmhdanaliiR: Mgmidas b UL M RIS L iR 2 4«17,

Encoder error: Logic “1” is transmitted when any error occurs in Encoder.

Bit

er0

erl

Logic when the error occurs

Description of error

Counting Logic-OR of Multi-turn error, Battery error and

€Iror

Battery alarm is transmitted.

(4) EINAE: EEREE N0,

Communication alarm: All are fixed to "0".

G BEAF: [EE.
Delimiter: Fixed.

8.4.3. EHEi
Data field (DO~D7)

B 1D B S5EEEER X R NE 8-7 i,
The relation between Data ID code and Data field is shown in Table 8-7
% 8-7 By

Table 8-7 List of Data field

TR (W) BHERGABRA T
ZEROERR CONTROL CO., LTD.
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Data ID code DO DI D2 D3 D4 D5 D6 D7
Data ID 0 ASO AS1 AS2

(0x02)

Data ID 1 AMO  AMI AM2

(0x8A)

Data ID 2 EI

(0x92)

Data ID 3 ASO  ASI AS2 El AMO AMI AM2 AMC
(0x1A)

Data ID 8 ASO AS1 AS2

(0xC2)

Data ID C ASO AS1 AS2

(0x62)

H: ERREBRR AR,

Note: Blank in above table means no data to be transmitted.

ASO~AS2: — ¥ 2 X Kt

AS0~AS2: Absolute data in one revolution.

fEESE 24 frpgmid, ASO i TG, AS2 fiFwfi. AS2 W 3 filf
LR 0", WIAAREHEIE 21 {7,

ASO is located to lower bite and AS2 is located to higher bite in the frame of total

24 bits. Higher 3 bits of AS2 are always logic "0", and then the valid data consists of
total 21 bits.

AMO~AM2: £ P 5.

AMO~AM2: Multi-turn data.

ERSE 24 fipgmidt, AMO {7 TR0, AM2 fiT&fi. AM2 IR4 R
“0”, WAREIEILA 16 i,

AMO is located to lower bite and AM2 is located to higher bite in the frame of total
24 bits. AM2 is always logic "0", and then the valid data consists of total 16 bits.

El: #ih#s 1D

5 2301 Page23 TR (W) BHERGABRA T
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El:Encoder ID
AMC: FifhastfBi(L s 8-8 Fivn. )

AMC: Encoder error(See Table 8-8.)
% 8-8 AMC
Table 8-8 AMC

Bit Bit0 | Bitl Bit2 Bit3 | Bit4 Bit5 Bit6 Bit7
Logic when each
1 1 1 1 1 1 1
error occurs
Counting Multi- Battery Battery
Name Rsvd | Rsvd Rsvd | Rsvd
error turn error | error alarm
B XS5 N3 8-9 FiR.
The structure of each Data field is shown in Table 8-9.
# 8-9 FIRIX 4ty
Table 8-9 Structure of Data field
Data(LSB first)
Start bit Delimiter
(0<m<7)
0 dmO | dml | dm2 | dm3 | dm4 | dm5 | dm6 | dm7 1

() #EIah: FHE.

Start bit: Fixed.

(2) ¥ LA LSB FEHIHES.
Data: Arranged with LSB first.
(3) rbarT: [BE.

Delimiter: Fixed.

8.4.4 CRC #I&15(CRC)
CRC field (CRC)
CRC I 25t N3k 8-10 frk.

TR (W) BHERGABRA T
ZEROERR CONTROL CO., LTD.
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The structure of CRC field is shown in Table 8-10
% 8-10 CRC Kelshzitly
Table 8-10 Structure of CRC Field

Start bit CRC code(LSB first) Delimiter

0 cr0 crl cr2 cr3 crd crs cr6 cr/ 1

(1) EIah: FHE.

Start bit: Fixed.

(3) CRC #aftfit: HMMFF A GX) = X8 + 1 (X = crO~cr7) T 2.

BmEebA LSB HEA. AU 2R IR CRC Iz Sy BirA Sk B A A it
B, ARG AR

CRC code: This code conforms to the equation of G(X) = X8 + 1 (X = crO~cr7).

The data is arranged in LSB first. The code is calculated from all bits without Start
bit and Delimiter, of all fields except CRC field.

() srharT: EE.

Delimiter: Fixed.

(CYRAEVNCIE

Code example:

Polynomial x"8+1 Initial Value 0
CRC W55 PR L
CRC Checksum function

%5 2571 Page25 FERE (G BEROGAERATE
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Uint8 CRC_C(Uint8 *CRCbuf,Uint8 Length)

{

}

Uint8 CRCResult=0;
Uint8 CRCLength=0;
while(CRCLength<Length)

{

}

CRCResult *= CRCbuf[CRCLength];
CRCResult = (CRCResult&0x00ff);
CRCLength++;

CRCResult = CRC_8X1[CRCResult];

Return CRCResult;

T U6 R B4 iR %Y Calibration function table generation functions
void CRC 8X1 TAB_Creat(void)

{

Uint16 i,j;
Uint8 CRCResult;
for(j = 0;j <256;j++)

{

CRCResult =j;
for(i = 0;i < &;it++)

{
if(CRCResult & 0x80)
{
CRCResult = (CRCResult << 1) ~ 0x01; //0x01--x"8+1
}
else
{
CRCResult <<= 1,
}
}

CRC_8X1[j] = (CRCResult&0x00ff);

TR (W) BHERGABRA T
ZEROERR CONTROL CO., LTD.
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8.4.4. Hititis(AF)F1 EEPROM 15(EF)

Address field (AF) and EEPROM field (EF)
AF S5 INZE 8-11 FiR.
The structure of AF field is shown in Table 8-11.

& 8-11 AF 1451y
Table 8-11 Structure of AF field

Start bit Address(LSB first) Busy status Delimiter
0 ad0 | adl | ad2 | ad3 [ ad4 | ad5 | ad6 BSY 1
(D) A REE,

Start bit: Fixed.

(2) Hbtik: LSB 7EF], EEPROM il (0x00~0x6F).,
Address: Address of EEPROM (0x00~0x6F) with LSB first.

(3) MORE: ATAE AT RIS K A X, EEPROM D5 AR

Busy status: Access state to EEPROM can be checked by Busy status.
(A)orbafy: .

Delimiter: Fixed.
(5) EF: 8 {ii##}s, LSB 7EHI
BRI A S %R 89 .

EF: 8-bit data with LSB first
The structure of Data field is equivalent to Table 8-9.

% 2771 Page27
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8.5 &ZiXiEKiiAA

Note for transmitting request

it

Function

¥ 1D
Data 1D

Yil

Description

e
Readout of data

LR Eii S or
Reset of one

revolution data

Z P B R A R A
Reset of multi-turn

data and all error

0,1,2&3

C

RIEEIRES IR (F 8-7) mgisas Zik%dE 1D X
i (% 85) . WmTHEET N TG RS-485 /Y
g 1C, PIEE AT A RS-485 HYLKEN IC (140
SN6SHVD7S) s [F] &5 i b AT 14 i«

Transmit Data ID code (Table 8-5) according to the List of
Data Field (Table 8-7) to Encoder. Because the receiver
IC conformable to RS-485 is used in Encoder, transmit by

the driver IC conformable to RS-485 (for example,
SN65HVD75) or equivalent.

B NIR L BORUAA/NT 40us oI (1] 7] B 3 22 1
10 WAG%, FHE—HREA B TR A, HIEAME
R S, AL EAKIF ORI A )5 B9 A BE 7
H.

Transmit 10 times in one sequence to Encoder with the
interval of 40us or more at stationary of the shaft.

The angle position that is reset once is kept even after the
power supply is turned off in spite of existing the external

battery.

WIAAR LR AA/NT 40us (I [ 1] e 222 K%
10 WAL, KN Z BB AT E AIAZE (A0 e
46/ ) I G b 3 S U U R T Vi =R A

Transmit 10 times in one sequence to Encoder with the
interval of 40us or more at stationary of the shaft.
Multi-turn data is reset. (One revolution data is not reset.)

All latched errors are reset at the same time.

TERE (W) PHURGARAE
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EEPROM /|
Access to EEPROM

8 N “H PR v A AFEE bt @ uGE
F8E “DataIDD” KNG AREIEM.  CHTHIIA
B, I E T L R E A e T . )

“User Data” of 8 bits can be written to the address
designated. It is recommended to confirm that the writing
was properly performed by means of designating "Data ID
D". (For confirming the data, turn off and on the main
power supply or page is specified again.)

8 NLfy M FEE” TDAMAEE R HIIE T

KT BGOSR LRITIE, WSFI% 833 Ml 845
H,

“User Data” of 8 bits can be read out from the address
designated.

Regarding the transmission method for Readout request,

refer to Paragraphs 8.3.3 and 8.4.5.

WU P B AL

Protocol timing parameters

% 8-12 N FSHL

Table 8-12 Protocol timing parameters

4N — =N FA

Min. Typ. Max. Unit
Data ID0(0x02)0x02 454 J& 3]
Data ID0(0x02)Instruction cycle 33 37 40 Hs

B A 3
Data ID3(0x1A)0x1A JJ’E[_7 JE4 55 57 60 s
Data ID3(0x1A) Instruction cycle
T2 [ FE I [t]
Readhead response delay/[t] 33 4 > Hs
Data ID8(0xC2)HH AT )5 75 55 Ff st 7] 600 s
Data ID8(0xC2) Wait time after execution
Data IDC(0x62) 3147 ) 75 55 ¢ i 1] 600 s
Data IDC(0x62)Wait time after execution
552971 Page29 ZELE (W) PHERATRA o
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8.6 ZIEFAFEMHE O LB
Circuit diagram of transmitter and receiver
FIEAECEE 1 HL B s Bl TE] 8-1 Fo.

An example of circuit diagram of the transmitter and receiver is shown in Figure 8-

Pl 8-1 Zeaf MU F HL % 7 f31 P

Figure 8-1 Example of Transmitter and Receiver Circuit

G as R BURIN, AN AR SRR OR . WURAE S, AR R
PR DR AR R G, W R AD AR HE L R EE AT BB R . dmidds e TR AdE
Ob, BRZAL TR,

Never transmit any Request to Encoder while it transmits the data. The interface
circuit of Encoder may be broken down if any Request is transmitted to Encoder by

mistake during this period.

Encoder is always in the receiving mode except it is transmitting data.

EAE ZEINRE
Chapter 9 Multiturn Function
9.1 ZEITH

Multiturn counter
ZeroErr eCoder J& 40 mhdds, PN 17bits (F K 21bits) Al
Le6bits ZETHEL, S HE3H 33bits(F K 37bits), K% EAARAE R ERATEE
BATHI, AR AN SR . EAERER BRI, BIER— A D

TR (W) BHERGABRA T 55 3071 Page30
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i, KRB 17 bits (50K 21 bits) AL EBURVE N TR R I, DANR R )
ik,

ZeroErr eCoder is a full absolute encoder that has the resolution of 17 bits (Max.

21bits) per revolution and the multi-turn counting of 16 bits, as the total resolution of 33
bits(Max. 37bits) , and transmits the output of full absolute position data as serial digital
data in response to an external request. But when the battery is not connected, it
functions as a full absolute encoder that transmits the output of full absolute position
data with 17 bits(Max. 21bits) per revolution as serial digital data in response to an

external request.

B {5 L 2 S AR DI 2 AL IR AT D0 T, 0 T DA o 3 L o PR A 22 L K
PR 2 [ T4

It is capable of saving the multi-turn data and operating the multi-turn counter by
mean of connecting to a battery even when the main power supply is suddenly cut

off such as for a power outage.

02 ZELEE
Multiturn error

i s TE W AR AR SR 22 vt . FEoR AN r A R 0 T 32 i e
RS ARSI TR, S IR 8-8 IREhET RN,

A R AR, i 2 A RE R R L s AT

An external battery is needed when Encoder operates in the power-off mode. Refer
to Table 8-8 Description of Status Flag Function for details of the error flag when the
main power supply is turned on with no external battery.

When the battery error occurs, it is returned to operate normally by resetting its

multi-turn data.

93 &K%

Feedback position

2 G it BB (o AR I S B R A S I A A xR T 2 el R AT A DA
19Bit 73 PR g a6 (A& 9-1 Frzn) |, 19Bit 73 PERAY e L AL E N

5 3130 Pagedl ZEF (W) PO AT
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0 Fl 524287, IEAEJ/EM 524287 BhA%] 0, ZREEEH], REZM 0 BhAH]
524287, ZBIRE%L-1.
EiprE R A
ZEIAEAE = ZREBEL x PR + BREEXE.

When the single-turn position of the encoder jumps at the boundary position, the

encoder will count the number of multi-turn turns. Take the 19Bit resolution encoder as
an example (as shown in Figure 9-1), the boundary positions of the encoder with 19Bit
resolution are 0 and 524287, the forward rotation is from 524287 to 0, the number of
multi-turn turns +1, the reverse rotation is from 0 to 524287, and the multi-turn Number
of laps -1.

Current position calculation formula:

multi-turn absolute position = multi-turn number of turns x resolution + single-turn

absolute position.

&1 9-1 (B /5
Figure 9-1 Feedback position

TR (W) BHERGABRA T 5 32
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F+2= eCoder i 23{E A% A

Chapter 10 eCoder to PC Connector Instructions

eCoder Jil a2 F 1] % 1124 eCoder 4 4ttt i Hil WYL TR, Hodgemn s
FULIRE] 10M PR, nTH RS s EOAL, AR g Asas AR EIR S A
s, g vl www.zeroerr.cn HEATIGSE. i eCoder £ 571 4t s
IS B ) R, HAR AL S RS T BRI A R RO, FREIA RS
HoAt B SRS S P BOR SHr

eCoder to PC Connector is a tool designed for debugging the eCoder series
encoders with a maximum speed of 10M baud rate, which can be connected to the
encoder software for checking the internal error status of eCoder and executing
calibration. The eCoder to PC Connector can be purchased from www.zeroerr.cn. It is
recommended to use the official original "eCoder to PC Connector" when debugging

eCoder series encoders, because other models of debuggers may be incompatible. Our

company does not provide technical support for other types of debuggers.

& 10-1 eCoder JHix#s
Figure 10-1 eCoder to PC Connector

5 3301 Page33 TR (W) BHERGABRA T
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10.1 eCoder X EEOE N

eCoder to PC Connector interface definition
% 10-1 FEOFRA

Table 10-1 Interface identification

B hRiR ik
Interface identification Function
LR IE
Power Supply DC+5V
IR
DATA+
e
RESERVED
B
DATA-

FL
GND

+5V

DATA+

NC

DATA-

GND

eCoder to PC

Connector Encoder

Shield

+5V
DATA+ ¢
NC
DATA- 4
GND ¢

> +5V

» DATA+
» NC

» DATA-
. » GND
62 NC

» BAT+
8 » BAT-

PC USB

Kl 10-2 =R pIE

Figure 10-2 Wiring example diagram

BEFHI NOTE:
I, B IEHA RS48S 2k, SAJEHA USB 11, Y)7)77 Hiddi A RS485 £,
Make sure to connect the RS485 line to the eCoder first before connecting the
"eCoder to PC Connector" to the PC. Do not connect the RS485 line while the eCoder

or the "eCoder to PC Connector" is powered.

2. eCoder il SPin %2015 RS485 LI AR R L #I e 45 ML,

TR (W) BHERGABRA T 55 3471 Page34
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HiPR5 RS485 LA RHIE, WA b —— S8,

For reliable connection and smooth operation, make sure to firmly connect the

RS485 line to the 5-pin terminal block of the "eCoder to PC Connector" by crimping the
wire to it's core, not just the outer insulation sleeve.
3. RS485EFLRMMLL, Hpibtik, eCoder Zififhds>R M E 2.5Mbps 1@
R,

The RS485 communication line should adopt twisted-pair wiring with separate

shielding. The eCoder use a fixed 2.5Mbps communication rate.

10.2 K755 AH

Status instructions

eCoder Wl IlgR AT G, MRS THRIFATER, Fonis by TIEHA
TR, MBI TR,  “TX” Ml “RX” F8- kTP NS,

After eCoder to PC Connector is connected, where the power light displays
always-on indicates the device is working normally and in the status of pending
connection. When data is being transferred, the “RX” and “TX” indicators blink rapidly.

% 102 RIS
Table 10-2 Debugger indicator Status

FERAT THERES i RIS
Indicator Status Color Indicate Status
PWR s ae I

Always-On Red Power instructions
x P #6 MBS

Flash Yellow Communication sending
Rx P 10 B

Flash Green Communication reception
5 3531 Page35 TERE (G PHERBA R T

ZEROERR CONTROL CO., LTD.


http://www.zeroerr.cn

o
ZeroEr

inside = 22754 ZeroErr WWW.ZEroerr.cn
10.3 3R Eh &3

Drive installation
USB ¥4 RS485 WRkahZ¢4% ., FEFT)'E M R 28 eCoder L AHLARMF:, ffE T
, FTHSCEIE: eCoderVI.0.8\IHIA#FIK Bl 2245, AR AT SRS ARy 24 73K 5
(nE 10-3)

USB to RS485 driver installation. Download the latest eCoder software on our

%t
g7

official website, unzip the package, and open the folder: eCoderV1.0.8 \ debugger driver
installation, and double click “CDM21216_Setup” to install. (as shown in Figure 10-3).
> eCoderV1.0.8 > EHEEKEZ=E

-~

BIR e HEA

® CDM21216_Setup <

e PL2303_Prolific_Driverinstaller_v1.12.0

ik
2

o

&

[ I

W W

E =
M

o O
Moo=
a (¥}
sy

m m

[¥%]

IEFER AR R EFIEm S

SERANTER: AR

I31§1 S
w=HAER

WEhiE R 5

5/ FIDI CIM Driver Pa...
\/'FTDI CIM Driver Pa. ..

PILLER T
REEESH

& 10-3 IXBh2%E

Figure 10-3 Drive installation

BEE (WY BHEIRGABRAH
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F+—F HGZ LAY ER A
Chapter 11 Encoder Software Instructions

11.1 ZEHETN&E

Connection

HoE, Ry CEERCET R, TR, mEERNVIR A5, i S
AR GGG RGEE DS HeH, R TR, TR G A 8 2R T 4
SR

First, click the “Connect” button to open the connection interface, and select the

corresponding port number. If the port number is not refreshed, click the “Refresh”
button, click “Connect”, and identify the encoder model and firmware number. The

connection is successful.

Language English o X
Connected
Reflash Disconnect g____‘ 2
Connect Settings Calibration Status Monitor
Mode RS485
Serialport com2
Update Baudrate 2500000
eCoder Version |eCoder18/20S ‘
1 Firmware |TIX2D1 21119 ‘
BootLoader |TIBDDT20112714 ‘
Encoder Types |eCoder1E ‘
K 11-1

Figure 11-1 Connection

% 37
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112 RSB
Status
Ay RS =M, TR ERR W, W AE R wiSds . 2R
BLAOPRER, mily EBURE” WA EASRSEE . REFEES
FH T R ALR,

Click the “Status Monitor” button to open the status display interface, you can see

the encoder single-turn, multi-turn position and resolution information, click "Read
Status" to obtain the encoder status information in real time. For status information,

refer to Chapter 12 Exception Handling.

Language | English © Status Monito s
_ Connected Feedback
Singleturn ‘73674 ‘
Connect Settings Calibration Status Monitor Multiturn ‘{) ‘
Resolution ‘ 17 ‘
Angle ‘202.351? ‘

Update Registers status

1. Singleturn activation

57 Saust 00

ST Status2 |00
MT Statusl |00 |

MT Status2 |00 | 2
B 112 RE8R
Figure 11-2 Status
TR (I BHRDA R AT %5 3871 Page38
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11.3 4miozRig &

Setting

B S R 24 1L B i B R 40 28 A
Reset ST: Set the encoder to absolute zero.

ZWE L R T RO S AE FR 2

Reset MT: Set the multiturn counter to zero and clears the multiturn error.

WEREWE: W HE CRE WA (E.

Set Offset: Set a custom singleturn offset value.

THER PR RO A AL

Clear Err: Fault reset.

Language  English

Connect

Settings

O Setup
Singleturn ‘?36?3
Multiturn ‘0

Calibration Status Monitor
Abs position offset ‘0

Update

B )

&b H w7

He AN

Pl 11-3 g
Figure 11-3 Setting

A 3 (=5 P (- PP (i R 1L

Note: The single-turn reset function is to use the single-turn offset calculation to

O

Reset ST

Reset MT

Set Offset

Clear Err

J Bl T B0 2 D 824 iy B P S o (7 B IS 2

make the current single-turn actual position as the zero point, that is, output value =

actual value - single-turn offset value.

% 3971 Page39
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Self-calibration
I B 2 T 25 56 U R e S T — IR B ACHEI &, E RS HE DD BE ) X 4 ) 2 22
WHIRE T BRE, Hi i a s — o b e B, fettntE
RN RS B2

Encoders require a self-calibration measurement after installation. The self-

calibration function can self-tune the error of the encoder installation, so that each

encoder has unique magnetic field calibration data, providing the best measurement

accuracy.
REDRE: T A HE D BE T 220 PR g A O 2o [ . il RS HE 44,
PEAMCHES . SEedh L, FResE CBRRGHE” B CEERHE | W5 R

RIBEAE” A PEATRME, LA 0.25~1rev/s, fclfiefEid, Uik RE,
Jax HENBREIE . FHRANITREASEEE, WPAFRAL, T8 68 AL I 5E 24

PR, sORGEERA, GEEERAOBOR Brf i e g ) . HEIR

A CATRENREEE, SBEIMEI R WIRHES A, I WL 2 Y R 2 )

el

W BARAHE” RZETUHI>80%, HBGEN] “EERME FETHRRAE,

Calibration function: Before using the calibration function, make sure that the

2

encoder is installed and fixed. Click “Calibration” to enter the calibration interface.
Rotate the motor first, then select "Single calibration" or "Repeat calibration", and then
click "Acquire Data" to calibrate. The recommended speed is 0.25~1 rev/s, preferably at
a constant speed. After the progress bar is completed, the waveform will be displayed
automatically. If it prompts "Incomplete stroke, such as limited position, please use
partial calibration", increase the motor speed appropriately, or increase the speed gear
(the larger the speed gear , the slower the required calibration speed). The calibration is
finished when it prompts "In stroke calibration passed, parameters have been saved
successfully". Judge whether the result is passed by observing the error on the left.
When the "Single calibration" error range is larger than 80%, it is recommended to

click “Repeat calibration” to calibrate again.

TR (W) BHERGABRA T 55 4071 Page40
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METRE: XY Bl IR EAE i i a8 TP A HE S B0 T I 2 2 15 BEAT & 4 Hi Y

LAEIAGE . CPAKHE” R CEEARUE” BEHE R R A E I aE. s

AEEVEA BRI E—FF . A A A2 A 152 22 HI T8 1 i ok

Measurement function: The calibration parameters currently stored in the encoder are

measured to make sure whether it is compliance with the installation.Measurement
functions when both the "Single calibration" and "Repeat calibration" checkboxes are
unchecked. The operation steps for measurement are the same as for calibration. By

observing to determine whether the error on the left is passed.

Bl 114 G A -5 00
Figure 11-4 Encoder calibration and measurement
FIEbRE: BEHEFII BB A E AR AT 2 I 1R 22 1 70 L/ N T 90%.
Judgment criteria: The judgement criteria of calibration and measurement waveform are

that the max and min value percentage is less than 90%.

1151"_/’E:)§Zﬁ/ %"}?.

Causes of abnormal calibration waveforms
11.5.1. RAELERT

Calibration failed

RHE el — A A T LA R O

SR, BERGRZENR R T T

Generally, there are several situations for calibration failed:

The first type is the overall margin of error is out of range.

— R BLX AP 2 th T A R B, A A R Sk S A e
B, SZHEH = mCR .

Generally, this kind of waveform is caused by the structural installation. Check or

readjust the installation distance between the read head and the code disc. Refer to

Chapter 3 Mechanical Installation Instructions.

55 4170 Paged] ZEAF () ARG AR o
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O Calibration = [ X
| Value ] 1 2 3 4 5 6 T 8 9 10 11 12 13 14 15 16
Max Mif s sl 2l a2l lalalalalaslsNelollaollalla]a
414 -374 R R —_—
In Range (%) 00 Error
| Max Min Result
250
Acquire Datal
1]
5
i
-250
500
| -750
| ] Repeat calibration
| B Single calibration i i i i i i i i i i i i i i i i i i
| 0 20 40 &0 80 100 120 140 160 180 200 2 240 260 280 300 320 340 360
| © All trun calibration Reference Angle(degress)
| () Part turn calibration
Reset Gragh

Calibration Time
|85, Recommended speed 025—«1_'_]

0%

Fipte Whn the ~Sinalo cokbrsin= nd ~Re pouk seklsrafion dirokbeiios w o clitesd s porinems o uw sesnmeitt oxly
B 11-5 BRI i
Figure 11-5 Overall error out of range
B, BOB IR,
The second type is that a spike appears in the waveform.
— i B PO FF B AR AR R W, s AR AR R R TR
TR,

Generally this waveform needs to check whether the ring scratches, or whether its

surface is covered with iron chips and other magnetic interference substances.

FERE (I BB AR ] 55 4271 Paged2
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O Calibration

- =) X
| value ‘ 0 1 2 3 4 5 6 7 10 1 12 13 14 15 16
e Mo T 3 1 1 1 1 1 2 3 1 6 6 1
225 -146 S EEEEE—
In Range (%) Error
| Max Min Result
- - 200 - = Calibration Curve

Acquire Data

Error

(] Repeat calibration

@ Single calibration

L I I L L | L I L L | L '
0 20 40 60 B0 100 120 140 160 180 200 220 240 260 280 300 320 M40 360
© All trun calibration Reference Angle(degress)
O Part turn calibration

- o = Reset Gragh
Calibration Time

IBs. Recommended speed D.ZS~1_ﬂ

0%

Tips: When the <Single calibration> and <Repeat calibration> checkboxes are deselected this performs a measurement only
Kl 11-6 RIERIE
Figure 11-6 Spike waveform
F=F, REBOE. IR I LA 7 AT oA

The third type is abnormal waveform , whose situation can be analyzed and

judged in the following ways.
L, AR HL 7 2 (Y AT A L

Check whether the power supply meets the voltage within the range of use.
2. Mg A AN B2 A AERL SN BBl R [ E 4

Check whether the encoder and ring are shaken when they rotate because they are not
fixed.

3. KA SRR B R,
Check whether the installation distance is too far.
4. Ko S 2 5.

Check whether the track of ring is damaged.

55 435 Paged3 TR (W) BHERGABRA T
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| O Calibration = O x
Value ' o 1 2 3 4 s 6 7 8 9 10 1 12 12 14 15 16
Max MG sfllellElecllslelsllalalel e g || e
392467 -326686 T I TR ==
In Range (%) 500000 Error
Result

= Calibration Curve

.Max Min

i =l A A ML H'JWW i |_I

= Q
2
i}
-250000
-500000
[] Repeat calibration
8 Single calibration i i i i i i i i i i i i i i i i i i
0 20 40 &0 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360
© Al trun calibration Reference Angleldegress)

() Part turn calibration

: : . Reset Gragh
Calibration Time

|3s, Recommended speed 025~1LI
0%

Tips: When the <Single calibration> and <Repeat calibration> checkboxes are deselected,this performs a measurement only

K 11-7 R REE
Figure 11-7 Abnormal calibration graph
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Radial error on calibration
T 55 ARG 2 2 S T PR g M AR B R TR B R ARG R A, U AR ) 22k R 22,
KR ARE 2 T HER, AT N E—IREE T A R4 ] 15 2 XA A 52 ]

Precise centering of the magnetic ring is the key to good overall accuracy, in

WWW.ZCTOoCIT.C1

particular, the radial installation error is very obvious to the accuracy of the encoder.
The following waveform is the influence of different radial errors on the calibration in

the same environment.

& Calibration = O *
| Value 0 1 2 3 4 5 6 7 8 9 1 11 12 13 14 15 16
e Ll 1 0 0 1 1 0 0 0 1 1 0 1 1 2 1
88 -93 e e e e s e S P e S — — ——
In Range (%) Error

=
IQ

Acquire Data

Iy |
U Jr L AR —— i
E I/I | III‘ III||'I'\I||‘|I H I V % i LT
< ] I ¥l wa . 1
5 03105 T I, l ‘ | | )
c M i J '|‘|fl| T ' L[I' KLl N4/ LR AR
N |'||,'|\.’I||1\|'|"|'.‘ i '.‘! [{ S
AR l : '
| I| ] il l I|
100 |
[} Repeat calibration 20
@ Single calibration i i i i i i i i i i i I i i i i i i
0 20 40 &0 80 100 120 140 180 180 200 20 240 260 280 300 20 340 360
O All trun calibration Reference Angleldegress)
() Part turn calibration
Reset Gragh

Calibration Time

200

Result

——— Calibration Curve

IS;, Recommended speed 0. 25~1:J
0%

Tips: When the =Single calibration= and =Repeat calibration= checkboxes are deselected,this performs a measurement only

Kl 11-8 iR Z= WAL 2 0.02mm FEHfER

Figure 11-8 Radial error offset about 0.02mm calibration waveform
Rl ZE ML) 0.02mm AZHERIE, BIBBAISLTIEETEEZN.

The radial error is offset by about 0.02mm to calibrate the waveform, and the entire

waveform is within the normal range.

2 45
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¥ Calibration = O x
Value ] 1 2 3 4 5 6 i 8 9 10 11 12 13 14 15 16
hfak Mt g flalloaflola lellollalollxlleoelxNilleallell=2]la
150 -140 e e e — e — e e S — S — R———
In Range (%) Error
M Mi
ax : in : w0l Result
. 200 -
Acquire Data
100 -

Errar

(=}
&
==
—
T ——
el
—
)
_

[} Repeat calibration

® Single calibration . . . . . . . . . . . . . . . . . |
[1] 20 40 (=] a0 100 120 140 160 180 200 220 240 260 280 300 320 340 360

© All trun calibration Reference Angle(degress)
() Part turn calibration
: : . Reset Gragh
Calibration Time
|85, Recommended speed 0. 25—«1:]
0% Tips: When the <Single calibration> and <Repeat calibration> checkboxes are deselected,this performs a measurement only

Pl 11-9 A2l 22 A% 0.2mm ABLHE R B 15222
Figure 11-9 Radial error offset 0.2mm calibration waveform error

iR ZE W 0.2mm KHERIE RE, RZERJET GHILEN, HA e
[fiRZEEHN 0.02mm T, FHEJFIREBIEY R K A WA insx it iR, AL 90 °
5270 ° (i E, IRZEREMRIRE SN,

The radial error deviation is 0.2mm calibration waveform error. Although the error
is still within the qualified range, the calibration error waveform deviates significantly
compared with the radial error of 0.02mm.After calibration, the error waveform

obviously significantly as shown in the green curve, at positions 90 ° and 270 ° , and

the overall amplitude of the error increases.

TR (W) BHERGABRA T 55 46T Paged6
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11.6 B FRRATFH 2K

Firmware version upgrade
eCoder [&] {4 it A~ & SCHEN AN 1 11-10 Firs.

The definition of eCoder firmware version are as shown in Figure 11-10.

11 X 20121119

G4 A B F20204E 12 4 11 H 198}
Firnmware was generated at 19: 00 on 11 Decenber 2020

X HREEk
X: Singl e readhead

H OBk
H Doubl e readhead

TI: eCoder 11/ eCoder 18/ eCoder 204w i 4%
TI: eCoder11/eCoder18/ eCoder20 Encoder

ST: eCoder35/ eCoder45/ e Coder 654w H 75
ST: eCoder 35/ eCoder45/ eCoder65 Encoder

P 11-10  Hfith s [ (AR 5 SR

Figure 11-10 Encoder firmware version definition
H A eCoder 22471 Z ith i &1 {19 70 AR 3% 11-1 Fioms.,
The current classification of the eCoder series encoder firmware is as shown in
Table 11-1.
F11-1 [FEfRARR

Table 11-1 Firmware version type

[ S SCR iR A
Firmware file Supported encoder types
TIX20121119.bin eCoderl1/eCoder18/eCoder20
STX20121119.bin eCoder35/eCoder45/eCoder65
STH20121119.bin eCoder35H
5 4750 Paged? TERE (G PHERBA R T
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11.7 B4R

Firmware upgrade
THLBRATT & 11-11~ 11-12 FiR.,
The upgrade steps are shown in Figure 11-11 and Figure 11-12.

Language English

Connect Settings Calibration | Status Monitor

Update

B 11-11 FHakm
Figure 11-11 Upgrade button

O Program - m X
Select eCoder Version eCoder35 v
Select File S§TX20121119.bin ~

\ 1 5 l Upgrade Clear

—. Upgrade instructions:

1. Select the eCoder model to be upgraded.

2. Select the firmware(*.bin) to download, file path: <D:/eCoderV1.0.8/Driver/UpdateCode>.
3. Click the <Upgrade> button, waitting for the upgrade to complete.

4. After the upgrade, the eCoder needs to be restarted.

. Upgrade node:

1. Power off operation is not allowed during upgrade.

Kl 11-12 JHgadfe
Figure 11-12 Upgrade process

TR (BIN) BHEBROARAT 55 48[ Page48
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SFRETHR SR, TR SERE . BRI, IR 11-13 Fis.
Wait for the upgrade to complete. After the upgrade is completed, it will prompt

“Upgrade succeeded, please restart the eCoder”, as shown in Figure 11-13 .

O Program = a X

:19]: Begin upgrade
Program jump succeeded
Successfully entered the upgrade mode

[17:28:27]: Upgrade succeeded, please restart the eCoder \

Select eCoder Version IeCoder3S ~|

Select File $TX20121119.bin

Upgrade Clear

—. Upgrade instructions:

1. Select the eCoder model to be upgraded.
Select the firmware(".bin) to download, file path: <D:/eCoderV1.0.8/Driver/UpdateCode>.
Click the <Upgrade> button, waitting for the upgrade to complete.
After the upgrade, the eCoder needs to be restarted.

. Upgrade node:

. Power off operation is not allowed during upgrade.

e Wt !

B 11-13 THsE R
Figure 11-13 Prompt of upgrade completion

THGUS R B R E S, EREEmLA, RETISURE MR, i 11-14
B,

Power off and restart after successful upgrade. Reconnect the encoder, and check

the upgraded firmware version, as shown in Figure 11-14.

5 4971 Paged9 TR (W) BHERGABRA T
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Language English I O F— 3
Connected
Reflash Disconnect \
Connect Settings Calibration Status Monitor 2
Mode RS485
Serialport cOoM2
Update Baudrate 2500000
eCoder Version |eCoder35s
1 Firmware STX20121119
BootlLoader STBOOT20112714
Encoder Types |eCoder35

Bl 11-14 FFER8E i B e B DA T A A

Figure 11-14 Reconnect the encoder after successful upgrade to confirm firmware version

TERE (I REROARAT
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Chapter 12 Status Register Reading and Parsing
ARENG eCoder Z R (H B R BEBCRI AT 74, W AliE L eCoder
A ERmMGGRES MRS RS G R, WaldEd RS485 i
FIEBURS T g, TR, a7 M T i HE

This chapter describes how to read and parse eCoder status information. Users can

view the encoder status through the eCoder software. If the device has been integrated
into the user control system, the status registers can also be read through RS485

communication for device debugging, operation monitoring, and fault troubleshooting.

12.1183F eCoder E{IHIEBIRTS
Reading Status Through the eCoder Software

fE eCoder EAAHUIRZEF M, sidy “IRESHE" M, FTIPREER A,
i “BBCRE” Jg, ATSEREREUR s B AL E . ZEACEIORESE R

On the eCoder software status interface, click the "Status Monitor" button to open
the status display interface. After clicking "Read Status", the encoder single-turn

position, multi-turn position, and status information can be obtained in real time.

% 513 Pages ZEF (W) PO AT
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Language English & status Monitor - O X

_ Connected Feedback

Singleturn 99960

Connect Settings Calibration Status Monitor | - pa i in ‘0

Resolution ‘17

Angle 2745483

Update

Registers status

1. Singleturn activation
1 2. Inner magnetic track signal is strong

ST Status1 |08 | Read Status |
ST Status2 |00 f
MT Status1 |00 |

MT Status2 |00 | 2

Bl 12-1 iR e
Figure 12-1 Encoder status read

1227853 RS485 iEEURESH 188
Reading Status Registers Through RS485

BHPAER eCoder EAIAL, Mkl HAEHRGS MibarEEnr, o
HAFVHERCIRS T as . @158 0 AR s GE RIS %5\ & il
TR

When the eCoder software is not used and the encoder communicates with the user
control system instead, the status registers can be read according to this chapter. For the
communication interface and basic frame format, refer to Chapter 8 "Specification for

Serial Communication".
IR AEAS LG F 2R T R R .

The communication requirements for reading status registers are shown in the
following table.

TR (W) BHERGABRA T 55 5271 Page52
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Table 12-1 Communication Requirements for Status Register Reading

5H E2PN

Item Requirement

& RS485 Hill

Interface RS48S serial port

R A% 8 Bllafr, 1 fFILf, TR, Toiids
Serial port format 8 data bits, 1 stop bit, no parity, no flow control

[ 557 b B AR E B WAL 2500000
bps; A1 AAECEN 1500000 bps, [ 5 b i B
T fe. . -
Baud rate It shall be consistent with the factory communication
configuration of the product. The standard product uses
2500000 bps. If the product is configured as 1500000
bps, communicate according to the actual configuration.

AT TR LA 0xSE 3k
Command feature Register commands start with 0x5E
AWiks 1 F9h CRC8, CRC Eiifi CRC F
e %Zﬁﬁﬂ’)%%iﬂﬁi
Checksum The last byte of each frame is CRC8. CRC covers all

data before the final CRC byte.

R3IREFHFERBEM

Status Register Communication Frames

BRI F e nl, NCUE ABCER BROEMUG, MR H &R,
AP A, T2 RN B AR W, AR A A A e RS R UL B il

Before reading the status registers, enter configuration mode first. After reading,
exit configuration mode. To read a register value, send the read register frame first, and

then send the register status query frame to obtain the actual data.

55 5371 Pages3 ZEF (W) PO AT
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F 1222 REFFEAREE W

Table 12-2 Status Register Communication Frames

BfE y%-5)) BN E i

Operation Transmit frame Expected response Description

N S IR 2R
AR A 01 CRC A 01 CRC BRI i 2%

Enter configuration mode Send before reading status
. e BEITE GE Ki%k

IR AL A 7A 00 CRC 7A 00 CRC Send after reading is

Exit configuration mode

complete

B

Read register

5E 05 97 addr CRC SE 05 97 addr CRC

fish & i s btk ) e A
Trigger a read operation
for the specified address

LHTAEE 12.7 35Fnk
HZ B M ORISR E:

AT 5E 06 D2 addr data CRC | 5E 06 D2 addr data CRC | ©Only used for the multi-

Write register turn M status reading
configuration described in
Section 12.7
data S IRIT—IR Vi

N . HEX R R
IS

EW AR SE 06 AD 00 00 CRC SE 06 AD 01 data CRC | data is the data

Query register status .
corresponding to the last
accessed address

7 12-3 CRC /R fl
Table 12-3 CRC Examples

| A CRC K% CRC SEEE R IR

Example Data without CRC CRC Complete transmit frame

AR E . 7A 01 7B 7A 01 7B

Enter configuration

BIMACE 7A 00 7A 7A 00 7A

Exit configuration

ERerfEas 0x10 5E 0597 10 DC SE 0597 10 DC

Read register 0x10

BERFAEAR 0x76 5E 0597 76 BA 5E 0597 76 BA

Read register 0x76

EEerfEas 077 SE 0597 77 BB 5E 0597 77 BB

Read register 0x77

T
PR SE 06 AD 00 00 F5 5E 06 AD 00 00 F5
Query status

TR (W) BHERGABRA T
ZEROERR CONTROL CO., LTD.
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12.4CRC8 #i&
CRCS8 Checksum

RLEFZWVCR ST WA W, HF3H1T CRC8 4. CRC8 U H
5% 844 7Y “CRC WIig” —&, AFEE 12-3 5 TIRESF A4 2 BGT
i (S CRC .

CRC8 verification is required when transmitting and receiving status register

communication frames. The CRCS algorithm is the same as the "CRC field" described
in Section 8.4.4. Table 12-3 lists CRC examples for common communication frames

used in status register reading.
12.5 BNEFFRIEN A
Single Register Reading Method
PR AT EI,  $DATT IR T
To read a single register value, perform the following steps:
1. KIEFF AW SE 05 97 addr CRC,
1. Send the read register frame: SE 05 97 addr CRC.
2. BRAENMAES 3 FIATREN 0x97, 4 FATRAN addr, IFHHIN CRC
1EH.
2. Check whether the 3rd byte of the response is 0x97 and whether the 4th byte

is addr, and confirm that CRC is correct.
3. RIAAMFAFEHREM: SE 06 AD 00 00 CRC.
3. Send the register status query frame: SE 06 AD 00 00 CRC.
4. KENES 3 FARRAN 0xAD, 2 4 FHEdA 0x01, FHfik CRC
1EH.
4. Check whether the 3rd byte of the response is 0OxAD and whether the 4th byte

1s 0x01, and confirm that CRC is correct.
5. WAMNA S 7 data VENFFA7AE.
5. Take the 5th byte data in the query response as the register value.
IR ERKSE, CRC s T SHUNA—2, BAHEARRBRKM,
BT ECIRES, AL P SRS BEAE  M BDIRAS.
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If the response length, CRC, or key bytes are inconsistent with the expected values,
this reading shall be judged as failed and the status shall be read again. Historical status

data shall not be used as the current status.

12.6 RISFFESHEBARTE

Status Register Reading Procedure

M P RGEEBCIRES N, W EE A e 0x10 W24 75 2 5 S R 2 18 2h
BE. A2 BIEE, RS BURE: A SR Z EThRE, W]
DT B REIAT SRS

When the user system reads status, read register 0x10 first to determine whether the
current product supports the multi-turn function. If the product supports the multi-turn
function, continue to read the multi-turn status. If the product does not support the
multi-turn function, only single-turn-related status needs to be parsed.

ST A LR T -
The status register reading procedure is as follows:
AL ER,
1. Enter configuration mode.
2. EEEFfERY 0x76, iCh Status O,
2. Read register 0x76 and record it as Status 0.
3. B A s 0x77, iCM Status 1,
3. Read register 0x77 and record it as Status_1.
4. PAF AR 0x10, 5 (value & 0x07) 1= 0, WIZF/n™= 3 2 Bl ThhE, &
TR LI 2 IR
4. Read register 0x10. If (value & 0x07) != 0, the product supports the multi-turn
function and the multi-turn status needs to be read.

5. BrE MR Z BIIEE, % 12.7 532 M Status fil M Status Ex,

5. If the product supports the multi-turn function, read M _Status and
M_Status Ex according to Section 12.7.
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6. MR L EYIRE, M Status Fll M Status Ex [$% 0 AbFE,

6. If the product does not support the multi-turn function, M_Status and

M_Status Ex can be processed as 0.
7. IR HECER,
7. Exit configuration mode.

8. % 12.8 ARSI RMIPIRE T,
8. Parse the status bytes according to the status bit tables in Section 12.8.

12.7 2B M ARZFIEEL
Multi-turn M Status Reading

M Status 1 M_Status Ex NZRBPIRESFT ., BB PHARSTTE, FR%E
Jeib TR AL, ARJESEREY) 350 ms, FEREHUERAEAS 0x60,

M Status and M_Status Ex are multi-turn status bytes. To read these two status

bytes, configure indirect reading first, wait for about 350 ms, and then read register

0x60.

12.7.1. 1%2BX M_ Status
Reading M_ Status
PEHL M_Status B, R RINTE ARLE.

When reading M_Status, write the configuration in the sequence shown in the
following table.
% 12-4 M _Status FEEUE

Table 12-4 M_Status Reading Configuration

JB 7 E¥frarsht BME L

Sequence Write register address Write value Description
BB A M R

1 0x5E 0xC3 Configure to read data
from M
i B A il

2 0x5F 0x03 Configure communication
retry
Bl RAM ik

3 0x5C 0x60 Configure RAM start
address
BB M RS |

4 0x5B 0x10 S .
Configure M status register
1 address
lii'E RAM &5l

5 0x5D 0x60 Configure RAM end
address

6 0x75 0x0A A ) 2 BRI

55 5T PageS7 TERE (G BHEBHARAE
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| Trigger indirect reading

| |
ST R EHAEFERY 350 ms, FEE gy 0x60, 153 M_Status,

After completing the above writes, wait for about 350 ms and read register 0x60 to
obtain M_ Status.

12.7.2. 3B M_Status Ex
Reading M_Status Ex

M_Status Ex RYBEHURAES M_Status M[F, HAH 4 BAN: KFapfids
0x5B H A 0x12, BEEZA2) 350 ms, FEHUZFFERS 0x60, 153] M Status Ex.
The reading procedure of M_Status Ex is the same as that of M_Status, except that Step

4 is different: write 0x12 to register 0x5B. Then wait for about 350 ms and read register

0x60 to obtain M_Status _Ex.

12.8 RASLAFHT

Status Bit Parsing

BORRAS 5 19R, Hehr M BT T AN, #EREIE bit S 1, SRR
HUREAAE AR bit 2 0, FORIRIRESREALL,

After the status bytes are read, judge each bit by performing a bitwise AND with
the corresponding mask. If the corresponding bit is 1, the status or exception exists. If
the corresponding bit is 0, the status is not set.

RSHM TR B A7, P RGENZ bit @7, HBRsiisk e B AW
RE.

Status bits may be set at the same time. The user system shall parse each bit and

display or record all set status bits.
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12.8.1. Status 0, ETfFsg 0x76
Status 0, register 0x76
% 12-5 Status 0 RISHLEAT
Table 12-5 Status_0 Status Bit Parsing

frHER X #HE
Bit mask Meaning Remark
0 IFATEEsR BB IR TR
S
N - N AN
0x10 ?@Em%m When this bit is 0, "single-turn
ingle-turn start error .
normal operating status" can be
displayed
WG = 1d
0x08 Internal magnetic field signal too
strong
RIS 5 1L 55
0x04 Internal magnetic field signal too
weak
HMEEIE AR T ad
0x02 External magnetic field signal too
strong
NS EREPUEE]
0x01 External magnetic field signal too
weak

12.8.2. Status 1, EHTF8s 0x77
Status 1, register 0x77
% 12-6 Status 1 RAS{IEMT
Table 12-6 Status_1 Status Bit Parsing

frHER X
Bit mask Meaning
x50 HARCE CRC B
Single-turn configuration CRC error
ST
0xd0 12C HiREER
12C communication error
020 ZIBBIN R
Multi-turn communication error
010 S LR
Multi-turn synchronization error
008 e R
Nonius period count error
008 ABZ fLIRTHE S BB
ABZ sensor signal error
WEB 12 (e Basfr o 4 iR
0x02 . .
Internal 12-bit sensor signal error
N AR
0x01 o
Command issuing error
5 5951 Page59 TERE (G PHERBA R T
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12.8.3. M_Status, ZEIRE 1
M_ Status, multi-turn status 1

% 12-7 M_Status ARZSHLAEHT
Table 12-7 M_Status Status Bit Parsing

frHERS 7 X
Bit mask Meaning
xS0 SRR
Multi-turn reset mark
00 ZHRI
Multi-turn power-off mark
0x20 Rt R AT T
Battery voltage below warning value
010 o FE B 3
Battery voltage error
008 ZRARE R
Multi-turn position information error
0x04 AL CRC 4%
Counter configuration CRC error
0x02 Z B CRC %1%
Multi-turn configuration CRC error
. LRI
x01 .
Multi-turn start error

12.8.4.M_Status Ex, ZREIRTS 2
M Status_Ex, multi-turn status 2
% 12-8 M_Status_Ex RASENT
Table 12-8 M_Status_Ex Status Bit Parsing

frHERS 7 X
Bit mask Meaning
0x80 Z BRI TR
Multi-turn sleep operating status
ot SIS LIRS
Multi-turn no magnetic signal operating status
020 S LIRS
Multi-turn active operating status
ox10 LI RNEES
Multi-turn start operating status
Z I T 5 90E
0x04 . L
Multi-turn no magnetic signal lock
ZIEE 5 TR
0x02 . L
Multi-turn magnetic signal error
Z BB (555 R
0x01 . . .
Multi-turn amplitude signal error

12.9 R'E BB T E
Exception Handling Method
P Al RGAR ST R E Al eI, 4 T R HEA AL P,

Users can locate possible causes according to the status bit parsing results and
troubleshoot according to the following table.
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% 12-9 S I REAL PRy v
Table 12-9 Exception Handling Method
RRER — R 7Sy
Me‘ss‘agij R Causes - Solutions
lzljzeﬁr]nﬁaﬁnjgne,tic field si;nal too PR S R AR B R AR L B

weak or internal magnetic field
signal too weak

The readhead is too far from the
ring.

Readjust the installation distance

MBI (5 9 B N G 155 50
External magnetic field signal too
strong or internal magnetic field
signal too strong

Bk SRR

The readhead is too close to the ring.

ERLESre i3t

Readjust the installation distance

HRE SR £ REE AT R
Z BRI R

Single-turn start error, multi-turn
communication error, or multi-turn
synchronization error

Z B AS B T F
Multi-turn status or communication
is abnormal

EELZBRSN, HFLHIAS
IR B

Check the multi-turn status bits to
further confirm the cause of the
exception

Wb TR 14 R

Nonius period count error

RN EAF B
Position information acquisition is
abnormal

A bR IR, AR
AT, SR e ER R

Check whether the power supply is
normal and whether the ring is
damaged, and then recalibrate

FARELE CRC 4%
Single-turn configuration CRC error

PR L AR B
Single-turn configuration
information is abnormal

BCESHRH, FRRTIARSES
JisE

Configuration parameters are
abnormal. Contact technical support
for handling.

EA RN E A EEA R Tl
Multi-turn reset mark or multi-turn
power-off mark

W b, sk SV ORE
H ELH b A3 AR 0

First power-on, or 5V power supply
was disconnected and the battery
was not connected

PATZ AN, ERRSRE
Perform multi-turn reset to clear the
status mark

FEL U P T 0 P Yt P e
R

Battery voltage below warning value
or battery voltage error

P Tt 4 2 P b P S
Battery wiring or battery voltage is
abnormal

5 1 P B LR L L L
Check battery wiring and battery
voltage

2C IREEIR, ITEERE CRC
IR ZEALE CRC fiiR

12C communication error, counter
configuration CRC error, or multi-
turn configuration CRC error

T B2 Ui B BB TR RE A
AE 5

There may be an exception in
configuration parameter storage or
communication during reading

PR AR BRI 00 b7
Contact technical support for further
analysis

ZERES SR, ZEUES
BRI Z 8 ToH (R 5 BE
Multi-turn amplitude signal error,
multi-turn magnetic signal error, or
multi-turn no magnetic signal lock

e T REME B R A, M H
] |npodaeeun iy 2 NI IR LR
AR

The encoder may have been
separated from the ring, or overspeed
movement or poor battery contact
may have occurred during power-off

A LRI R TS
Check the battery and installation
status

PR 12 itk S

Internal 12-bit sensor signal error

1 e R T R
Sensor signal acquisition is abnormal

JURG IR RS = B U
HY” T

Strictly follow Chapter 3
"Mechanical Installation
Instructions" for installation
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12.10 EFRIEFEFEM

Notes

AR EWREEOWIY T T CRC Hig.

1. CRC verification is required for every transmit frame and receive frame.

B E R, MAENERE. Ty, bk TR R ERES T RS

T,

2. After receiving the response, check whether the response length, command

byte, address byte, and key status bytes meet the expected values.

- B CRC BFRBUVENEAMFEGHIN, MEBrESBCRE, AN

JA D SRS EAE o 1 BPIRAS.

3. If communication timeout, CRC error, or unexpected response content occurs,

read the status again. Historical status data shall not be used as the current status.

- BEBCIRES AT E A BC B, BRESE iUS MR H e B AR

4. Enter configuration mode before reading status, and exit configuration mode

after reading is complete.

- IR AN Z R i, NSEEF AR 0x10. 45 (value & 0x07) == 0, W]

i FpLPE P2 AL PR M Status Al M_Status Ex A4 0 AT,
5. To determine whether the product is a multi-turn product, read register 0x10.
If (value & 0x07) == 0, it can be processed as a single-turn product, and

M Status and M_Status Ex can be parsed as 0.

. FEHEL M_Status A1 M_Status Ex B}, NGB AARZY] HIOELE i, 5

DX AEERIN 2 A7 vt T 5 A A
6. When reading M _Status and M_Status Ex, only write the configuration
registers listed in this chapter. Do not write to registers that are not listed in this

chapter.

- HAZE M ORESEIZ SR E S, MG 350 ms, FELHCE 74

0x60,

7. After writing the indirect reading configuration for the multi-turn M status,

wait for about 350 ms, and then read register 0x60.
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8. M AREALFEINEAL, WATELRHERE, ORAREM L briztT L GG
Fir

8. If multiple status bits are set at the same time, make a comprehensive
judgment according to the installation status, power supply status, and actual

operating condition.

12.11 ZELE A RS REG
Status Reading Pseudocode Example
function ReadStatus():
OpenSerial(baud_rate, 8N1)

SendAndCheck(7A 01 CRC)
Status 0 = ReadRegister(0x76)
Status 1 = ReadRegister(0x77)

ProductType = ReadRegister(0x10)

M Status =0
M Status Ex=0

if (ProductType & 0x07) !=0:
M_Status = ReadMStatus(0x10)
M Status Ex = ReadMStatus(0x12)

SendAndCheck(7A 00 CRC)

DecodeStatus(Status_0, Status 1, M_Status, M_Status EXx)

5 63171 Page63 TR (W) BHERGABRA T
ZEROERR CONTROL CO., LTD.


http://www.zeroerr.cn

S ™
fZer/o%)

inside = FI= 35 ZeroErr WWW.zeroerr.cn

function ReadRegister(addr):
SendAndCheck(5E 05 97 addr CRC)
response = SendAndCheck(5E 06 AD 00 00 CRC)

return response.data

function ReadMStatus(m_addr):
WriteRegister(0x5E, 0xC3)
WriteRegister(0x5F, 0x03)
WriteRegister(0x5C, 0x60)
WriteRegister(0x5B, m_addr)
WriteRegister(0x5D, 0x60)
WriteRegister(0x75, 0x0A)

Wait(350 ms)
return ReadRegister(0x60)

TR (W) BHERGABRA T 5 6430 Page64
ZEROERR CONTROL CO., LTD.


http://www.zeroerr.cn

inside | 2272 45 ZeroErr WWW.ZEroerr.cn

FT=F MF
Chapter 13 Appendix
13.1 7= fen-& R

Part numbering

eCoder 35 M-R 20B

7= @AY Product type

eCoder - TEXEYILEFZRIIETS ZeroErr encoder series

F#2 R 12 Inner diameter
11 - 1lmm

18 - 18mm

20 - 20mm

35 - 35mm

45 - 45mm

65 - 65mm

35H - 35mm

% BT g Multiturn counter function

S - JLZWELCIZINEE Singleturn counter function
M - W02 8E Multiturn counter function

HEO A Interface type

R - RS485 i RS485 Communication

43 ¥ Resolution

17B - 17 {5 ¥ER (GCHAra 845 17 bits per resolution (all models supported)
18B - 18 Vi ¥R (L#HAraALS) 18 bits per resolution (all models supported)
19B - 19 [i4r e CGZFEpTA TS 19 bits per resolution (all models supported)
20B - 20 iR (U 4% eCoder3s, eCoderd5, eCoder65, eCoder3SH)

20 bits per resolution (eCoder35, eCoder45, eCoder65, eCoder35H only)
21B - 21 i EER (U324 eCoder35SH) 21 bits per resolution (eCoder35H only)

% 65

=

1 Page65 TR (W) BHERGABRA T
ZEROERR CONTROL CO., LTD.


http://www.zeroerr.cn

e

|_inside = %735 ZeroErr WWW.ZEroerr.cn

13.2 Bt

Accessories

RS485 %34k Connector: 30cm

\

eCoder i #% eCoder to PC Connector

3.6V Z & i jih Multiturn battery

/ FENIEH%] Locating pin: ¢ 2*15mm

+F [ EB24T Cross fixed screw: M2*5mm

7S [ SE B24T Inner allen screw: M2.5*5mm

FEEE (I FHEURGA R 55 6631 Page66
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2.&B Head Office

FETRE (R) BEROBERLF

Zeroerr Control Co.,Ltd.

Hy Hk Address: JUARERIITT 2 X AR AT E AR [ — % 40 5
Bldg 1, Unit 4, Dejin Industrial Park, 40 Fuyuan 1st Road, Fuhai St, Bao’
an,Shenzhen,Guangdong, P.R.China

%1 Sales support: 134 8079 6208

136 0260 7132
H % Email: sales@zeroerr.cn
Sales Email: marketingdirector@zeroerr.cn
2 J5 % ## Technical support: 178 2067 6603
400 893 0660
FEVFEE Advice: network@zeroerr.cn

25k AR Z#F Global Support

THYTEIRRATR R0, IR I B AR
Visit our website to contract your nearest sales representative.

WWW.ZCTrocrr.cn
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7 ) B TR AS B A A = B0 2 P B AL E (R IR BRI AR S 4L AR RRE T ST . S
Ko IR SR AR RS BT 7= S WO T AR S EO™ IR U PR . A S E SR T R 2 R . e A o
WAERT A AU 32 05 AR IR R, 132 3207 AT YL@ I A BRI 4R 3R 20 o e 28 B2 vl e 75 5 0 XL 1 357 L 45
FRIA, S5 R 125 3 7 B LR B A ) D I 2 P T 7= A (AR A DA B MF BT . ARSI R P LS IME Bok A 2 st
WA TR R, BRSO Z S I A ERZE LR A0, R BCERLE 2 SRR 1k 5 3 i )3 468 510 ik
Trd—8 SIS A 2R, Y AR A RES UL T HE RGN, TREAFE MmN REE. 1t
b, 7 R R R B AR B AN B P i E K T B T R R AR R . B R R R P R . SR R
BT R TE A LA R A R TESSG A= A A, SO S S % e
BRI IR, AR PRIESRR . SE7 M A AR FIT. L Rk L5 f v il ek i
IREIREIR IR M, PRI B SR /] AT AT O SL B I BRI SR Mo BR324 ORI B 4% 1 v B A
SEPRAESD . 32770 7 i ASFEAR AT B R s R R B ORAIE LR AR AR 8 10 58 B 1 ol A M ORAIE . S8 AR HERR . i 4
BZFITMF I ESRMF AL, R RS ERE G, EERMER T, HEL S H AN I AR R E &
o LI HANERATATY SR B /™ i R B PR Ve 24, SRR eSS & L P B 2 A1 Ao 1A P ey 352 77 45 1 [l
TR B SRR AT T AT A
FERFEOAEHAM Y KIS ) L IR A SRR N AR A 2 HARIERRRY , B I 2 GRIES R B . B2 X EA g

AR SCA AR AR S YR R 35 T 7 AR A E
FERE (I BERHARAF

Declaration

Our 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 severe serious environmental or property damage, personal injury
or death. Any use in such applications must be specifically agreed to 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, then to tolerances
and variations, or if none are stated, then to tolerances and variations consistent 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 application, 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 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, and-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 sales which, where the seller is another person, are available on request, and in
each case, are incorporated herein by reference, and are exclusive terms of sale. Buyer is not authorized to make any statements or
representations that expand 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.

Zeroerr has made considerable effort to ensure the content of this document is correct at the date of publication but makes no

warranties or representations regarding the content .Zeroerr excludes liability, howsoever arising, for inaccuracies in this document.

Shenzhen Zeroerr Control Co.,Ltd.
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