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£ K15 B General Information

eCoder /& —faAE M. WmiERE. BRI, FEERmEE . HEERB/NT,
LR, FTEMRTARKTRE. RS, HIER4x A & ThRe Ml mnd iz H A 15
Pt asBeiE H T K0 46 . eCoder b ds 1 — MG EL AN LA, nHFE ] ik
21 fii,

eCoder Zmh5 23 1) TAEIR B V5 B 7E-40°C~105°CH, BA R &Pk ARSI EE 71 .
NERETRE, ERE B EAREE B aldid @G 0 B T

eCoder #ihd #%3i& H T Tk Aidek, 51 A i) S 45 il A2 {6 T AE L <77 b, SEIHG
(e 471 AR A% 1

eCoder 1s a non-contact, high performance, multiturn absolute rotary encoder. With

[Lmli

compact and lightweight structure, it 1s 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 +105C and

1s highly resistant to shock and wvibration. 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 1s suitable for use 1n industrial applications. A typical application

1s a robot arm joint, which can achieve precise servo control.

& 123k e
Magnetic ring Readhead Encoder

AT FEEZERAE R A
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1 BY 3% Selection Table

AR
Selection
guide

A=
Model

eCoderl 1

eCoderl8

eCoder20

eCoder35

eCoderd5

eCoder65

eCoder35H

T2y
Magnetic
ring

Nz
[nner diameter
(mm)

AT
Outer diameter
(mm)

HiE
Weight
(2)

B
Thickness
(mm)

11

30

3.9

18

33.5

14.8

8.7

20

33.5

9.2

6.4

35

19.0

2.5

64

222

84

30.0

2.5

L
LN

19.0

2.5

3k
Readhead

AT
Inner diameter
(mm)

AT
Outer diameter
(mm)

H & Weight
(2)

B
Maximum
(mm)

A<
ARC length

11

30

3.8

360°

22

34

3.6

360°

22

34

3.6

360°

42

67

4.2

tn
~

150°

2.8

90°

70

96

3.7

5.9

77°

41

4.7

tn
~

200°

Bt 151

NN E
Maximum
resolution

19

19

19

20

20

20

21




H 33 CONTENTS
F—5 EESEH

Chapter 1 Storage and Handling ...........ueireniiiiniisnnniisnnnnisneassssesisssssssssssssssssssssssses 1
F_F wWESRRTAREE
Chapter 2 Dimensions and Installation Drawings ......cccccceeeeeieenenncisenenncceseasessessasconns 2
=T HIWRZEA
Chapter 3 Installation INStrUCHIONS ....euueeieeeiiiieniiiirniiiieetiiiteneisesasisesessssssssssssssesssssssssssses 9
BT BSER
Chapter 4 Electrical Connections .....ccciiieieeniisnnnnsissssssssssssssssssssssssssssssssssssssssssssssssssss 10
SRE LED RS RATHH
Chapter S Status Indicator LED ....rnneeiiiineeniiinenncisineenccsssseecsssssescssssssssssssssssssssses 11
BRE BRI
Chapter 6 Technical SpecIfICATIONS ...ccuvieerrniieranricnsssiscsssssssssssssssssssssssssssssssssssssssssssssee 12
FBLtE WERMNEFE
Chapter 7 Accuracy of the Encoder System........reeiiiiirenniiiineeniisnnenncsnseesssssesssonens 13
£/N\FE BITEREZRARIE
Chapter 8 Specification for Serial CommuniCAtION ....ceeeeriereeeiierneenicssseescssssenssssssnenes 15
8.1 ik
General SPecIfiCatION ......ee e e 15
8.2 i ifiE
Communication MEETTaCEes ..........uuuiiiieeeiee e e e e e e e e e e e e e eennnnes 15
8.3 M\
Frame format ..... ... 16
8.4 TFiB
Details of €ach f1€1d ......ooveiiiiiiii e 17
8.5 AKIXIH K1t B
Note for transm1tting reqUEST ... ... eeiieeeeeeeeeee e e e e 25

8.6 ik AL I HL i P



Circuit diagram of transmitter and r€CeIVer ......ccoevviiiiiiiiiiiiiiceee e, 27

BNE ZETIHEE

Chapter 9 Multiturn FuncCtion.......ieeiiieeiiiininiiiitniiiieetiinetaiinsesissssssssssssssssssssssssnes 28
9.1 Z T4
MUTIEUIT COUNTET ...ttt eeeseennnnes 28

92 Z B4R

AV LUE LR 00w < 5 o) USRS 28
9.3 fr & Sl
Feedback poSTtION ......eeeeeeeeee e e e 29
$+Z eCoder USB-RS485 i 254 A i}t A
Chapter 10 eCoder USB-RS4835 Debugger Instructions .......ccccceeeeecccnsnnnccssssnacsssssnaces 31
10.1 USB-RS485 il i 25 8 1 7€ X
USB-RS485 debugger mterface definition..............oooooeviniiiiiiiiiiiiceeeeeeeeeeeeee, 32
10.2 PRA A
Status IMSTIUCTIONS ....coeiieiiiiiie e e e e e e e e eaee e e e e e e e aaannnnnneeeeeeeeeenen 33
B+—5 4mbSs5 EuHLiE A iR
Chapter 10 Encoder Software INnStructions........ccccccceineniisnnnnnssnnnanssssssssssssssssssssssses 34
11.1 &EHIh#E
COMMECTION ...ttt e e e e e e e e e e e e e e e eaeaa e e eaaaaeeeeeeaeesesssssnnnnnnnnnnaaaaaaeeens 34

112 IREER

Status ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo L; 5
% é’ l‘i
1 1 - =7 E.
1 ;
Settlng +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ - 6
Al
1 1 - LY :[‘ zﬁE
-4 AL ﬁlﬁs
= -
Self'callbratlon ; ;
44444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444 [
L7 AT - L
1 1 5 P 1 5
- /\{, __/ W
= -
CaU.SIGS Of abIIOI'mal Gallbratlon Gﬂ;avef()rms ;8
oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo -

F+—_5 FE4HE

Chapter 12 EXception SOIUtIONS .......eeeeieeeiiiieeiiiieneiiineeiinteneisiseeccssseccsssessssescssssssssssnses 44




F1T=F Mx

Chapter 13 APPendiX...ceeeieieeeceeeericeeencssesssssesssssesssssssssssssssssssssssssssssssssssssssssssssssss & 1
13.1 7 an i 44 AL
Part nUMDBETrINgG ........ccooooiiiiiiee e eeeeennnnnnnnnnnnn BT

13.2 FifF

-
Ac‘c‘essorles EEBEE SRR E R R EE R R EE R R R R R R R E R E R R R R R R E R EE R R R R E R R R R R R R EE R I8



™
f-

Zero
inside | ZEZ 157 ZeroFErr WWW.ZETOEIT.CN
Jay = v o el |
F—E EFSER
Chapter 1 Storage and Handling
fii 17 il S i i B2
Storage temperature Operating temperature
40°C£+105C 40°C£+105C
-40°C to +105°C -40°C to +105°C
AEFE
Attention — —— —— ,
MBI 7 V) 70 SEIT e WE3m WO o, ke S BB 2 R TE
The magnetic ring should not be closed to the material with
x X magnetic field to avoid damaging the track of ring.
ké’“ﬁ?; PRI A3 46 22 Ak AR A
H::_”d The magnetic ring should not exposed to magnetic field
densities higher to 20mT on 1ts surface, as this can permanently
& damage the ring.

Rt i 2 2 Bl A7 IRV A Re A Al B SR T REAGL &, WA B ORAE AN ZE AR5
ANa] S JE T It YRR TE bR A, A R TR T B O IR AR R B B AR e v .

The magnetic ring should not be bumped or scratched its surface during

installation and storage. It 1s not allowed to use corrosive liquids to clean the ring. If

there are debris on 1ts surface, please use non-marking paper tape to dab off it.

B AR - PR

Readhead 1s ESD sensitive - handle with care

’ ERAEANF R SIAE T, BAEHTEEEME TR, BRslE e XE.
Do not touch electronic circuit, wires or sensor area without proper ESD protection or outside of ESD
controlled environment.

ZEROERR CONTROL CO., LTD.
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eCoderl1 L 5154

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

BE YmhEEs,
Chapter 2 Dimensions and Installation Drawings

- (VE4H 2D A1 3D E4GIE AT www.zeroerr.en [ %Y)

available at www.zeroerr.cn)
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eCoderl8 1L 5424 (F4H 2D A1 3D B 4G5 i £ 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 12k 5154

- (VFE4H 2D A1 3D 4GS AT 1E www.zeroerr.en | #&(,)

eCoder20 readhead and magnetic ring ( For details see 2D and 3D drawings

available at www.zeroerr.cn)

%5 4 71 Page 4
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eCoder3s L5484 (48 2D A1 3D E4GiE i 1£ www.zeroerr.cn | %% )

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

available at www.zeroerr.cn)
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eCoderds 1L 5484 (F4H 2D A 3D B 4G5 i £ www.zeroerr.cn [ %% )

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

available at www.zeroerr.cn)
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eCoder65 readhead and magnetic ring ( For details see 2D and 3D drawings

available at www.zeroerr.cn)
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eCoder3SH 3L 58588 (4 2D A1 3D BE4%iE Bi1E www.zeroerr.cn | %X )

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

available at www.zeroerr.cn)

%5 8 U1 Page 8 FIT FEZEZRHTE R AT
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Chapter 3 Installation Instructions
Bk B TR E] AT E AL, X EEE R ik = dgiRE . Lk MAEA 2

8] () EE B NAE 1.2-1.7mm, 152 5B — s dmbhas R M 38 & ETER A @l
A PCBA Bl HIPE & R VTR AR S M. Q1R A Bk B B E A3k %
RHIZHH, LSS ERE A ZE.

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 1n
Chapter 2 of Dimensions and Installation Drawings. It 1s recommended to use the
bottom gold plating section of PCBA as a reference surface for readhead installation. If

the readhead top 1s used as the reference surface, the thickness tolerance of the readhead

must be considered.

Rt A ) AR L AT S IR B AR L L A R T, SR VR HJARZE G0 R 3R 3-1 TS
Ao i 2 22 I | O oo B AN AT /D 1, RIS £ ) i Co iR E XS BAA AR E A HE 2R E
AP

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

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

installation, as the eccentricity error plays a major role in the overall accuracy.

R 3-1 RRIEAZR

Table 3-1 Basic installation requirements

Installation tolerances

FRVFRIZ AL <0.05 mm
Permissible radial displacement o
FRVFRIV [RI AL F5 <0.05 mm

Permissible tangential displacement

VS E AR 2R IR E
Permissible non-parallel mounting error <0.05 mm
of magnetic ring

1.30 mm +0.1 mm (eCoderl1, eCoder35, eCoder35H)
1.40 mm =+ 0.2 mm (eCoderl8, eCoder20, eCoder45)
1.50 mm + 0.2 mm (eCoder65)

Bk A AR

Readhead to ring distance

YT EZ 2 P P A PR A ) %0 7 Page9
ZEROERR CONTROL CO., LTD. ' '
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Chapter 4 Electrical Connections
7% 4-1 RS485 5@ G| JH5E Skt B
Table 4-1 The RS485 communication pins description
5] RS485 H [iH XF N R 2R L
Connector RS485 Serial communication Corresponding Color
AR
1 +5V -
Red
E
2 GND Black
w
3 + )
DATA Yellow
&
4 DATA- e
Green
i o
5 NC o
Blue
H
0 NC White
7 BAT+ s
Orange
‘[!;__‘
8 BAT- <&
Purple

8-Pin % #:45 FL k% 8-Pin Specifications

b= 8Pin, [AJFE 1.25mm

\\é} Horizontal 8 pin, 1.25mm pitch

LXK - RN
Readhead 1s ESD sensitive - handle to care

ERAEISRIFRASEAE N, EAEHTFEEEMA THEME. R FREaEXE.
Do not touch electronic circuit, wires or sensor area without proper ESD protection or outside of ESD
controlled environment.

%510 71 Page 10 FINTTFERZERHTA R AT

ZEROERR CONTROL CO., LTD.
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$EHE LED RRZHE TR

Chapter 5 Status Indicator LED

# 5-1 LED JRE e~ 4T Vi B

Table 5-1 Description of LED status indicators

LED fIRE i
LED light status Description
O GRS R RS
No light No power supply
O =
Light
O P
| Ly f b sHe
No light LRSS
O o= Power-on initialization state
Always bright
000 &[N T
Slow flashing £ E{T%”_
Normal operating state
'Y X | TRIA b R A
Fast flashing AR
Fault state

YT EZEZBRIEE R T
ZEROERR CONTROL CO., LTD.

%511 71 Page 11
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Chapter 6 Technical Specifications

AR
System data
AR A i [ 152 X
Reading type Axial reading
P 17 fir-21 S F0 16 FL 2 B 14K
Resolution From 17 bit to 21 bit and 16 bit multiturn counter option
= TR 6000 RPM (eCoder35,eCoder45,eCoder65,eCoder3SH)
Maximuml speed 12000 RPM (eCoderl1,eCoder18.,eCoder20)
R Bl & NT o R AL
Hysteresis Less than unit of resolution
A
Electrical data
R IR 47V-54V
Supply voltage
] 105mA~125mA (eCoderll. eCoderl8. eCoder20)
TAEI

Current consumption

T0mA~90mA (eCoder35. eCoderd5. eCoder65)
115mA~130mA (eCoder35SH)

LR 8-Pin EH: 38
Connection 8-Pin connection
Battery standard voltage '
> Bk -
Battery warning current
il TR A uA
Battery operating current
IR EHE
Environmental data
S TIREIRE fiEfE: -40 2+105C TAE: -40 Z2+105C

Operating and storage temperature

SR HLSA

External magnetic field

Storage: -40to +105°C  Operating: -40to +105°C

+20mT

%5 12 71 Page 12

YT EZEZBRIEE R T
ZEROERR CONTROL CO., LTD.
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FtE wmEFNERE

Chapter 7 Accuracy of the Encoder System
b B B S B 22 25 e TR R KA B R iR B o s, d g RO (ERFE
ZA SN ) NE T B Z AR EREM, REEE ] LUK 2 nE 7-1 Frosi
fHEE. NITESREEIREE, IMNEBWPHITEREDIRE.

Precise centering of the magnetic ring i1s 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 iSRS S
Table 7-1 Encoder specifications

it EEEBE RABIIRE

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

eCoderl8 +10 <0.06

eCoder20 +10 <0.06

eCoder35 +5 <0.05

eCoder45 +5 <0.05

eCoder65 +5 <0.04

eCoder35H +2.5 <0.02

H R HETREE R T R0 g R RRZ, R0 W 22 /2 5200 Y 45 I 2065 1 1)
R FEEm, EFREBEEN RO W 7-1 s, SEERGEIRE,
MA RIEFRZEB R, 2FHHIAMNEIRE, REHE=f-a. B 72 NiEH—IEE
BB

The self-calibration function eliminates the error caused by concentricity. The

concentricity deviation 1s the most important factor affecting the measurement accuracy

of the encoder, which 1s mainly caused by the eccentric mounting of the ring. As shown

HITEZ Z R AR A A 5 15 71 Pane 1
ZEROERR CONTROL CO., LTD. - *
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in Figure 7-1, when there 1s a concentricity deviation, rotating from point A to point B
will cause a position error, and the error value E=f-a. Figure 7-2 shows the changing

trend of E value for one rotation.

N AN

iy
W

-..; yil (R2E) A\
A y-axis (error E)
a

/ /\\f A%

x-axis (position)

a8

BRI HREEOERENIEE
Ideal rotation Rotation with concentric error
B 7-1 [F)Le BE A 22 e B 72 REEZLEAE
Figure 7-1 Concentricity Deviation Rotation Figure 7-2 Error value change trend chart
# 14 71 Page 14 RN EZ PR A A

ZEROERR CONTROL CO., LTD.
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F/N\E BITIBERARIE

Chapter 8 Specification for Serial Communication

8.1 Hti

General specification

[tems Specification Remarks
it H iR #IE
Transmission type Differential line driver Equivalent to RS 485
a2 721 R ] RS485
Reception type Differential line driver Equivalent to RS 485
YA E= ) RS485
One revolution data 17 bits (Max. 21bits)
Transmission data R
(TR ET Multi-turn data 16 bits
% W K
Communication rate 2.5Mbps
jiEEpY

8.2 jA I

Communication mterfaces

BREH
Communication parameters
B
' 2.5M
Baud rate
= =l Pl
THRE Sbits
Character length
GRETE po
Parity None
{F kAL ,
Stop bits
L% ) y
Flow control None
i RiB R AR

Re que st communication mode Passive IespoIsc communication

;’%ﬁ|lﬁrjgﬁiﬁ*{’?§ﬁﬁﬁﬁﬁj % 15 _L',—I Page 15
ZEROERR CONTROL CO., LTD. ' '
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8.3 Mtk

Frame format

8.3.1 #HEILEN

Data readout from encoder

R 8-1 EHmISA AR W%k

Table 8-1 Frame format for readin g-out encoder data

Control
field
Request
CM
Control | Status CRC
Data field
Transmission data field field field
<5 us
from Encoder
CM SA DO (DI | D2 | D3| D4 | D5 |D6|D7]| CRC
8.3.2 5 EEPROM
Access (Writing) to EEPROM
7 8-2 5 EEPROM fifs =,
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
field field field field
data from <20 s
Encoder CM AF EF CR
KARIEERKEMHE RN FE

cM 1EAEE KA [A] N B AL 5T

Mean the field that changes its information depending on the request

CM 1s transmitted as the same content of its request.

%5 16 71 Page 16

YT EZEZBRIEE R T
ZEROERR CONTROL CO., LTD.
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8.3.3 1%HEY EEPROM
Access (Readout) from EEPROM

% 8-3 i3 EEPROM it =\,
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

T IR P51H K CLE BRI 7B
cM B AT R AR N AL H

Mean the field that changes its information depending on the request

CM is transmitted as the same content of its request.
8.4 1A
Details of each field
8.4.1 $=HFH(CM)
Control field (CM)
PRI A AR 8-4 P

The structure of Control field 1s shown 1n Table 8-4.

= 8-4 IEHE LW
Table 8-4 Structure of control field

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

0 01110 dcO | del | de2 | de3 ded 1

(D) EIahr: [EE
Start bit: Fixed.
(2)Sink 1%: [& 7€ .

Sink code: Fixed.

YT EE = B A R A A % 17 7 DPage 17
ZEROERR CONTROL CO., LTD. |
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(3) #HE ID Y. \EidTEER 8-5 Fiami— /N ID 1S, K& 8-7 Ay
ol N\ i 25 R HEAT 15 50
R¥EFR 8-5 PN e EHdE D RS, Flw, YIZfEMEHE D
BEATREAL, BAUERHEEE ID RS HEAT

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

the data shown 1n Table 8-7 1s 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 imnstead of Data ID code for Readout.

(4) ID w7 {E R X2 ID /5 H) A 1R A e .

[D parity: This 1s the Parity for Data ID code.

)y bars: [EE.

Delimiter: Fixed.

* 8-5 FE ID LRk
Table 8-5 List of data ID code

Code Parity
Application Data ID
dc0 dcl dc2 dc3 dc4
Data ID 0
0 0 0 0 0
(0x02)
DataID 1
1 0 0 0 1
(0x8A)
Readout of data
Data ID 2
0 1 0 0 1
(0x92)
Data ID 3
1 1 0 0 0
(0x1A)
Writing to Data ID 6
0 1 1 0 0
EEPROM (0x32)
Readout from DataID D | 0 , 1 1
EEPROM (OxEA)
Data ID 8
0 0 0 1 1
(0xC2)
Reset
Data ID C
0 0 1 1 0
(0x62)
%5 18 71 Page 18 RN EEZ D ERTARA T

ZEROERR CONTROL CO., LTD.
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8.4.2 AR7SI(SA)
Status field (SA)
NS ET U 8-6 A

The structure of status field 1s shown 1n Table 8-6.
F® 8-6 MEIHLEW

Table 8-6 Structure of status field

Start bit

Information

Encoder error

Communication alarm

Delimiter

sd0

sdl

sd2

sd3

er()

erl

cl0

cll

(1) EIahz: [EE.
Start bit: Fixed.
Q) EE: &8

Information: All are fixed to "0".

&I }% jlgc;()n ]

(3) Zmibestaix: Sdmidas IR M ERR IS RIEE <1,

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

Bit

er(

erl

Logic when the error occurs

Description of error

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

CITOI

Battery alarm 1s transmitted.

(4) BIRRZE. &I

[}

——
TR0,

Communication alarm: All are fixed to "0".

O GEGER

Delimiter: Fixed.

8.4.3 HifE1E

n
H| JE o

Data field (D0~D7)
g ID AU S5EIEIEHI R RUEK 8-7 P

YT EZEZBRIEE R T
ZEROERR CONTROL CO., LTD.
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The relation between Data 1D code and Data field 1s shown in Table 8-7

* 8-7 FUEESFER
Table 8-7 List of Data field

Data ID code DO DI D2 D3 D4 D5 D6 D7
Data ID 0 ASO  ASI  AS?

(0x02)

Data ID 1 AMO AMI  AM?2

(0x8A)

Data ID 2 EI

(0x92)

Data ID 3 ASO  AS1  AS? EI AMO  AMI  AM2  AMC
(0x1A)

Data ID 8 ASO  ASI AS?2

(0xC2)

Data ID C ASO  ASI  AS?

(0x62)

e AR A BRI AMERTEUE o

Note: Blank 1n above table means no data to be transmitted.

ASO~AS2: — [ K4 Xt HiE

ASO0~AS2: Absolute data in one revolution.

fEE 4t 24 frfmid, ASO A FARAL, AS2 T mifi. AS2 & 3 fLif#
NIZH0”, NIFREGEIL 21 4L,

ASO 1s located to lower bite and AS2 1s located to higher bite 1n the frame of total

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

AMO~AM?2: % BEHIE.

AMO~AM?2: Multi-turn data.
fERIE 24 Arpfmidh, AMO 7 THEAL, AM2 i TEfi. AM2 UR4 NiZ <07,
MBS HEILH 16 AL

20T Page 20 ;’%ﬁ|lﬁrjgﬁiﬁ*{’?§ﬁﬁﬁﬁﬁj
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AMO 1s located to lower bite and AM?2 1s located to higher bite in the frame of total
24 bits. AM?2 1s always logic "0", and then the valid data consists of total 16 bats.

EI. Zi%4s ID

El:Encoder ID

AMC: FmtEasiffE(lag 8-8 fm. )
AMC: Encoder error(See Table 8-8.)

7% 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 1

eITOr OCCUrs

Counting Multi- Battery Battery
Name Rsvd | Rsvd Rsvd | Rsvd

error turn error | error alarm

SHVE X G5 R 8-9 Fraso
The structure of each Data field 1s shown 1n Table 8-9.

= 89 FIBX 41
Table 8-9 Structure of Data field

Data(LSB first)

Start bit Delimiter
(0=m<7)

0 dml | dm2 [ dm3 | dm4 | dmS | dm6 | dm7 1

(1) &Ehr: EE .

Start bit: Fixed.

(2) F¥E: LA LSB 7ERTHES.
Data: Arranged with LSB first.
(3) 7rkatrt: [EZE.

Delimiter: Fixed.

FUT EE BRI ERA T

17
ZEROERR CONTROL CO., LTD. % 21 U1 Page 21
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8.4.4 CRC #I& 15 (CRC)
CRC field (CRC)
CRC BRI S W3R 8-10 7

The structure of CRC field 1s shown 1n Table 8-10

% 8-10 CRC K344

Table 8-10 Structure of CRC Field

Start bit CRC code(LSB first) Delimiter

0 erl [ er2 | er3 | crd | crS | cr6 | cr7 1

(1) #aaH7: [HE -
Start bit: Fixed.
(3) CRC K5AHS: ZAWEFRFE GX)=X8 +1 (X = cr0~cr7) T FE,
s E UL LSB #-41. ixACHES 2R IEFR CRC 12 S A B B A
RN, ANEIERGAA TR
CRC code: This code conforms to the equation of G(X) = X8 + 1 (X = cr0~cr7).

The data 1s arranged 1n LSB first. The code 1s calculated from all bits without Start
bit and Delimiter, of all fields except CRC field.

) nhafr. [FEHiE.
Delimiter: Fixed.
YA EGRGE

Code example:

% 22 71 Page 22 FYINTEE = ERH AR A A
| | ZEROERR CONTROL CO., LTD.
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Polynomial xA8+1

Initial Value

CRC F256 R 2L
CRC Checksum function

Uint8 CRC_C(Uint8 *CRCbuf,Uint8 Length)
{
Uint8 CRCResult=0;
Uint8 CRCLength=0;
while(CRCLength<Length)
{
CRCResult "= CRCbuf]CRCLength];
CRCResult = (CRCResult&0x0011):
CRCLength++;
CRCResult = CRC 8XI1[CRCResult];

h
Return CRCResult;

j

T2 56 BRI R A R B £ Calibration function table generation functions

void CRC 8X1 TAB Creat(void)

CRCResult = (CRCResult << 1) * 0x01; //0x01--x"8+1

{
Uint16 1;
Uint8 CRCResult:
for(j = 0;3 <256:)++)
{
CRCResult =7;
for(1=0;1 <8;1++)
{
if(CRCResult & 0x80)
{
j
else
{
CRCResult <<=1;
j
j
CRC 8X1[j] = (CRCResult&0x0011);
j
j

YT EZEZBRIEE R T
ZEROERR CONTROL CO., LTD.
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8.4.5 uiltie(AF)F1 EEPROM i (EF)
Address field (AF) and EEPROM field (EF)
AF B F03R 8-11 Prrs
The structure of AF field 1s shown in Table 8-11.

% 8-11 AF 4#)

Table 8-11 Structure of AF field

Start bit CRC code(LSB first) Busy status | Delimiter

0 ad0 adl ad2 ad3 ad4 ad5 ad6 BSY 1

(1) #Baafhr: [FHiE.,
Start bit: Fixed.
(2) Hhtik: LSB 7EH], EEPROM HihkyEFE (0x00~0x6F)-

Address: Address of EEPROM (0x00~0x6F) with LSB first.

(3) RE: AILLBET RS BN EEPROM 117 AR ZS .
Busy status: Access state to EEPROM can be checked by Busy status.
DbarT: EE.

Delimiter: Fixed.

(5)EF: 8 [ %(#&, LSB fEH]
a2 IR 8-9 .

EF: 8-bit data with LSB first

The structure of Data field 1s equivalent to Table 8-9.

%% 24 T1 Page 24 FINTEERERHETERAA
ZEROERR CONTROL CO., LTD.
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8.5 Z1XiEK1FA

Note for transmitting request

1t A

Description

Tige %95 1D
Function Data ID
PR HL

Readout of data 0.1.2&3
LB 2R "B AT

Reset of one 8

revolution data

Z B EE R R AL
Reset of multi-turn

data and all error

RIFLHRESIR (58 8-7) MZmiSds KiEHHE ID XY
(£ 8-5) « HTHWIGARHPEM T 176 RS-485 HIHZIX
IC, [AHIE LT & RS-485 HUAK A IC(f 41 SN6SHVD75)
By [A) S5 = i B T AR
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 1s used in Encoder, transmit by
the driver IC conformable to RS-485 (for example,
SN65HVD75) or equivalent.

ZEALTE A ER UA/NT 40us IR 8] ] BE 3% 42 K ik
10 KFe4, BE—RBAAEMHITEMAZE. s E
e IR R A G, AN EKIBRFTEA G AEA
=

Transmit 10 times 1n one sequence to Encoder with the
interval of 40us or more at stationary of the shaft.

The angle position that 1s reset once 1s kept even after the
power supply 1s turned off 1n spite of existing the external
battery.

LR AR R E R UA/NT 40us BB [8] [B] FR i 42 0%
10 Kia4, FXZBIEWEHATREALAZE (AR
BE) o [RIR A SRR br ST B AT

Transmit 10 times 1n one sequence to Encoder with the
interval of 40us or more at stationary of the shaft.

Multi-turn data 1s reset. (One revolution data 1s not reset.)

All latched errors are reset at the same time.

RO EE P RA T %25 J1 Page 25
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EEPROM 1/j 1]
Access to EEPROM

8 ALHY “HIF R T LAH AR E Rt . @ BGE S
€ “Data IDD” KEAFNEAREIEM. O THIAE
&, 15K MIF BRI IT 3 IR B E B 15 € L. )
“User Data” of 8 bits can be written to the address
designated. It 1s 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 1s specified again.)

8 LAY “H /- EdE” LA E R ke HY
RTIREGER L%, SRS 8.3.3 1 8.4.5
LA

“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.

P 5%

Protocol timing parameters

*® 8-12 PMUE FF 54

Table 8-12 Protocol timing parameters

ZZN — IZUN FLAT
Min. Typ. Max. Unit
E A E |
Data ID0(0x02)0x02 %fa_? J& BA 15 37 10 s
Data ID0(0x02)Instruction cycle
B A EH
Data ID3(0x1A)0x1A %E._;f J& B 55 57 60 s
Data ID3(0x1A) Instruction cycle
Lo A v ZiE B
iy WA S AL ] 3.5 4 5 s
Readhead response delay][t]
Data ID8(0xC2)H AT Ji5 75 S £ (] 600 s
Data ID8(0xC2) Wait time after execution
Data IDC(0x62)#4T J& 75 Z £ [A]
600 ms

Data IDC(0x62)Wait time after execution

%5 26 71 Page 26
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8.6 KIAFNFEWHE [ HEXE
Circuit diagram of transmitter and receiver

FOE AR g R B B 8-1 FiTars

An example of circuit diagram of the transmitter and receiver 1s shown i Figure

—— DE

8-1.
Encoder side | Recewver side
< : >
5V | 5V
|
|
SN65HVD75 orequivalent 1K O | 1K O SN65HVD75 orequivalent
Q I 0
|
|
/ * l *

: — SDAT:Serial data
|
|

o— I

IKQ |, 1KQ SRQ:Request
|
|
— | =

|
|
|
|
|

Kl 8-1 RisMECE: H H R 1] ]

Figure 8-1 Example of Transmitter and Receiver Circuit

ImAE AR R AR, ANE RS KR EMNERK . WRAICHRE], FAHEK
BRI IE S AT Ay, WS as i D R T pE b mhDeshs T 1&HEE
b, IR TR I

Never transmit any Request to Encoder while it transmits the data. The interface
circuit of Encoder may be broken down 1f any Request 1s transmitted to Encoder by
mistake during this period.

Encoder 1s always 1n the receiving mode except 1t 1s transmitting data.

YT %2 & fe P LA A ) % 27 71 Page 27
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ENE ZEINEE
Chapter 9 Multiturn Function
9.1 ZE[TTE

Multiturn counter
ZeroErr eCoder /& KX hE 25, BF 0 HIEN 17bits (FK 21bits) Al
16bits 2 Bl THEL, S50 #FF N 33bits(F K 37bits), G400 L B HHEAE N B AT HUR
THIH, LA AMNTIER . (BEREZBIBIEL T, BEA— DN ARG,
Ke 525 17 bits (F K 21 bits) BJZEX AL & BT N B ATE IR Y, LM AMEE K o

ZeroErr eCoder 1s 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 1n response to an external request. But when the battery 1s not connected, 1t
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.

RO ASEFE 15 FEL S SR PR DI W £ R BTS00 &, 1 AT DLIE 3 52 FRLb R R A7 22 Tl 2K
JEANERAE 2 [l 2k

It 1s 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 1s suddenly cut

off such as for a power outage.

9.2 % [Esa1x
Multiturn error
Jmhd e (E T BT TAERS 75 ZE Mz L. 7EARSMEEMAF O T 3 RS
AAIRINSHITFEAELE, B2 IR 8-8 IREPREDIAEU .
YR AN, BB EMN IR EHKRE ERIBT.

% 28 71 Page28 YT 2 E =B A RA 7
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An external battery 1s 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 1s turned on with no external battery.

When the battery error occurs, 1t 1s returned to operate normally by resetting 1ts

multi-turn data.

93U E & ix
Feedback position

N m G g 1 A B AR AL BOR A BV R D as 2 AT 2 B HU T S, DA
19Bit 7 HE R gmigas N CanlE 9-1 Firx) »  19Bit R RADES LRI EN 0
1 524287, IE¥E @ M 524287 BRI 0, Z BB E+1, KM 0 BEERS] 524287,
% | BB #-1

MATALE T HE A

LB E = ZREIBEEL x PR + BEAAE.

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 1 Figure 9-1), the boundary positions of the encoder with 19Bit
resolution are 0 and 524287, the forward rotation 1s from 524287 to 0, the number of
multi-turn turns +1, the reverse rotation 1s 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.

FIT R E Z B A RA A 529 71 Paaers
ZEROERR CONTROL CO., LTD. - *
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y (B4 :cnt)
y(Unit:cnt) AT e 4 D 88 i B AR5t

2% FE Uik gait 45 7 B k1

Encoder position feedback when power off

or multi—turn function encoder position feedback

ot i 5, R ORI, kA1
Multiturn counter rotates for
positivet]l or reverss—1 after crossing boundary

024287

& 9-1 frE R
Figure 9-1 Feedback position

%530 71 Page 30 FIT FEZEZRHTE R AT
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F+= eCoder USB-RS485 ik 25 {F FH ik AR

Chapter 10 eCoder USB-RS485 Debugger Instructions

eCoder USB-RS485 i1 #3824k 7] %119 eCoder 541 4wh5 25 € il 1 T &,
HgmEF AR 10M R, 1 HREEmEEE LML, 20N EIREIRES &
FHERRME . ZIRES B IS www.zeroerr.en. HEATIAE, iHiK eCoder R 4mh5 25
B B T R ey, HAE S ES T iR A E AR AN GO, KA AR
Hoph A Syl SR (R R S FF

¢Coder USB-RS485 Debugger is a tool designed for debugging the eCoder series

of encoders with a maximum speed of 10M baud rate, which can be connected to the
encoder software for the internal error status check and calibration. The debugger can be
purchased from www.zeroerr.cn. It 1s recommended to use the official original debugger
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.

K] 10-1 gmh5aF USB-RS485 ik s
Figure 10-1 eCoder USB-RS485 debugger

RINTEEZZEREARAA

il
ZEROERR CONTROL CO., LTD. #3151 Page 31



”Ze;}n

= . ,?l_;‘, —_— ";_"‘:
inside | ZE 27035 ZeroErr WWW.ZETOEIT.cn

10.1 USB-RS485 i z5F O E X
USB-RS485 debugger interface definition

7 10-1 #EOFRIA
Table 10-1 Interface identification

rEAmp et I RE
Interface identification Function
sv AR 1E
i SUPPLY+5
EHE
_l_
DATA DATA+
FNe
NC RESERVED
SRR
DATA DATA-
AL Y I
USB-RS485
Encoder
Debugger Shield
4. |
+5V Do A (e sv
| : I I 3
DATA+ s — (W DATA~
, NC DI L (mm= NC
PC UsB DATA- - - -%u DATA-
GND Daw ——(1 .- ¢ GND
J_ (mm>$ NC
= C-%" BAT+
(mm—¢ BAT-

& 10-2 LRI E
Figure 10-2 Wiring example diagram

FUT EE BRI ERA T

55 32 U1 Page32
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10.2 K7L A
Status mstructions
eCoder USB-RS485 RS AT ER )G, BHERE THIEI F=R, £rwd ik
wLAE HAE T RERIRES, JERPEHTEmE, “TX” M “RX” $E7 0] i
LR
After eCoder USB-RS485 debugger 1s connected, where the power light displays

always-on 1ndicates the device 1s working normally and in the status of pending

connection. When data 1s being transferred, the “RX” and “TX” indicators blink rapidly.

% 102 A E R ITIRES
Table 10-2 Debugger indicator Status

TRAST TERS P TRARAS
Indicator Status Color Indicate Status
IR T AR RIS
PWR Always-On Red Power instructions
X AR i VRIS
Flash Yellow Communication sending
. 45 R e
Flash Green Communication reception
VR EFE bR INT

ZEROERR CONTROL CO., LTD.
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BT+—F Ymhogs LA AR
Chapter 10 Encoder Software Instructions

11.1 5 TNRE

Connection

BHoo, sy “RERET O, TITERERE, BEN M H S, % b H oK
Bl sy “RETE DS i, Al CEERET, HAH S S AL S A E g
EF ) o

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

corresponding port number. If the port number 1s not refreshed, click the “Refresh”

button, click “Connect”, and identify the encoder model and firmware number. The

connection 1s successful.

Language: English
Status:Connected
Connect Setting Status Calibration DisConnect
9
Mode : RS485
SerialPort : COME6
BaudRate : 2500000
Product Version : eCoder35M
Firmware : STX20121119
BootLoader : STBOOT20112714
Monitor Quﬂ;
B 11-1 &8
Figure 11-1 Connection
o EE PR INF
%534 1 Page 34 HITEERZERHCA R A7
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112 IRESE R

Status
s RS ERT EH, 1A
BATHREE, S YRR

[EEZEE T - HERELH.

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

PR o A

j{t”

F] AR

Al LUE 2w a5 e, 2 L
A LS SR i a5 RS B IR

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

Connect

Setting

Status

Calibration

Singleturn :
Multiturn :
Resolution :
Distance :

Angle :

48878
0

19

0
33.5619

Singleturn startup

Multiturn activation

Monitor

Quit

Single Status 1
Single Status 2
Multi Status 1

Multi Status 2

00
00
00
20

‘_) _‘d [ Read Status

K112 REER
Figure 11-2 Status

AR EEDZERARA A
ZEROERR CONTROL CO., LTD.
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113 #mhEesig &
Setting
BB R A B W ENENF R
Reset ST: Set the encoder to absolute zero.
EQER RN L EA E R S I S EAEE RS
Reset MT: Set the multiturn counter to zero and clears the multiturn error.
WERREWE: BWEHE HEREE.
Set Offset: Set a custom singleturn offset value.
BRI APEE A

Clear Err: Fault reset.

Language: |English
Singleturn : 448024 Reset ST
Connect Setting Status Calibration :
Multiturn : 1 Reset MT
Abs Position Offset : 0 Set Offset
Clear Err

B 11-3 ZmigdeicE
Figure 11-3 Setting

A B R AT EE K A R B e S
R i H B =58 P - 51l i F2 4E

Note: The single-turn reset function 1s to use the single-turn offset calculation to

LERL B A E R

o
P

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

actual value - single-turn offset value.

% 36 70 Page 36 YT EZZ BRI B R A A
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11.4 BRGETIRE

Self-calibration

Imhl s E 22 S AlE Al TR BT — IRERHEN & . B AETNRE FI N b e %
WHIRZE#THBE, 8 mESaal — T Znishe e 44E, ROt
N SRS

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.

RETh e : AT R HETh e AT EE A (R dm D a4 O &2 22 [B 78 I o s R v i B 1% 4
BEARLHES . S abl, HAd K" REETRME, HEFEEEAE
0.25tev/s~1rev/s, BUFRIER, UHERLERESENERET . HRARHERK
TEAN TR NIE HiA K AL E, BR R AL CF RS ALk K P 75 (AR e i
%) o BN IEN HRAT TS AL A R . 8 I A 82 e ) % 2= A e A 1 0

Calibration function: Before using the calibration function, make sure that the
encoder 1s installed and fixed. Click the "Calibration Settings" button to enter the

calibration interface. Rotate the motor first, and then click the "Calibrate" button to

calibrate. The recommended speed 1s 0.25rev/s ~ lrev/s, preferably a constant speed.

When the progress bar ends, the waveform will be displayed automatically. If it prompts
"The calibration waveform 1s incomplete", increase the motor speed appropriately, or
increase the speed gear (the larger the speed gear, the slower the calibration speed
required). The calibration 1s over until the prompt 1s passed and the save 1s completed.

Judge whether it passes by observing the error on the lett.
M EThEe: X ZATPT RAFE IS4 T HIRES B0 AT I & 2 & BERT & S RTHY
LR MR BRI RAEME . 8 S e )2 22 # W il id
Measurement function: The calibration parameters currently stored in the encoder

are measured to make sure whether 1t 1s compliance with the installation, which 1s the

R T % 7 R B R A o) % 37 1 Page 37
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same as the calibration procedure. By observing to determine whether the error on

the left 1s passed.

=

1 0

C* calibration_oscilloscope
Tips:Turn The Motor Before Calibrate  Datal  Data? Data3 Datad DataS5 Dataf Data? Data8 Datad Datal) Datall Datal? Datal3 Datald Datal5 Datals
1 0 0 1 1 0 -1 1 0 -2 .1 o .2 0
Value
Max Min 200+
kiR 87 -84
Max and In Range (%) 100

|H|

0 -’”"mi w‘w l,”j rl{ll ’H-"-i!.‘,-"

Min 1;;:‘1:13’ Max Min
33 -33

Calibrate ‘ g
L
100 __.‘.-"I AN
Measure
~200 -
-3m T L] L] L] ¥ T T T L] L] L] T T T T
L 0.00 45.00 90.00 135.00 180.00 225.00 270.00 35.00
o s b T 2250 8750 112.50 157.50 20250 24750 282 50 33750
AL LS ”\J ]“‘ Part turn calibration Angle []
Acqusition _—
- e AL
lEllg tH Calibration time & 5 Recommended speed 0.25~1 rew/s - ’l}—r I ’%{:
- Progress

B 11-4 Jmigae iR iE 5 &

Figure 11-4 Encoder calibration and measurement
FITEARE: A S I A 2 PR AE AR A2
KF-90%-

IEIRZ A 7 /T 90%, ik

FE I N iR =T TR
/I B NS iR EN E

' RN

Green waveform is for error
waveform before calibration.
Red waveform 1s for error
waveform after calibration.
Blue is for calibration curve.

360.00

x4 H 7 H

Judgement criteria: Both calibration and measurement waveform are judged on the basis

of max value percentage of less than 90% and min value percentage of greater than

-90%.

11 5SWEBEEEERE

Causes of abnormal calibration waveforms
11.5.1. ROETEEE
Calibration failed

T IEE — A LU LA S L

F—Fh, BARREREZE L EE,

Generally, there are several situations for calibration failed:

The first type 1s the overall margin of error 1s out of range.

— R IR A& HH T G5 22 3 T 5L
2 o — A A U

Fo A B BT Bk SIS AR

T EE ZBRHEERA T

38 71 Page 38
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Generally, this kind of waveform 1s 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.
(=]

Q calibration_oscilloscope

Tips:Turn The Motor Before Calibrate  Datal Data? Data3 Datsd DataS Dataf Data7 Data8 Data9 Datal0 Datall Datal? Datal3 Datald DatalS Datalé

0 -7 -1 -& 1 -1 2 7 3 4 2 1 3 3 -5 o

Value
Max Min
254 -269

600 - —

In Range (%)
Max Min
198 -210

Error

-600

0.00 45.00 50.00 135.00 180.00 225.00 270.00 315.00 360.00
22.50 67.50 112.50 157.50 202.50 247.50 282.50 337.50

Angle [7]

Calibration time 8 s .Recommended speed 0.25~1 rev/s
[Screenﬂhot l

B 11-5 BERRERHEHE
Figure 11-5 Overall error out of range

o, B LRI
The second type 1s that a spike appears in the waveform.

AU IR IE 7 B e e SR, EE SRR G L T RESE
TICRLA IV 5

Generally this waveform needs to check whether the ring scratches, or whether 1ts

-

surface 1s covered with 1ron chips and other magnetic interference substances.
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Q calibration_oscilloscope
Tips:Turn The Motor Before Calibrate  Datal Data2 Data3 Datad Data5 Datab Data7 Data8 Data9 Datal0 Datall Datal? Datal3 Datald Datal5 Datalb
0 -3 -2 1 -3 -1 0 2 3 3 2 2 1 -1 -2 0
Value
Max Min 300+ :
151 -171 —
In Range (%) oy =
Max Min . | |
118 -133 100 | I ]
I | N .
l () , i ' f l ] . ‘ I | [
= ji 3 P 1 ]
‘ 'Ca'ibrate ‘ g IJ s ' ! r It ’J ' : | i1 1 i il i |I !
I gt
| : 1 ; I I-I I !
‘ Measure ‘ ! it o L34
-100- |
T \
_BDG T T T T T T T T T T T T T 1
) il 0.00 4500 90.00 135.00 180.00 225 00 270.00 315.00 360.00
@ All tumn calibration 2250 67.50 112,50 15750 202 50 247,50 292,50 337.50
() Part turn calibration Angle [7]
e -|

Bl 11-6 2AEE T

Figure 11-6 Spike waveform
=M, FEBE. HILZEA LT J7 2GHAT A 24T 70 #ir A
The third type 1s abnormal waveform, whose situation can be analyzed and judged
in the following ways.
1. a e A e i e E A HE .
Check whether the power supply meets the voltage within the range of use.
2. AL A AR 2 B EF S IR s R [E 2 4
Check whether the encoder and ring are shaken when they rotate because they are not

fixed.
3. AEREEEEGTZ,

Check whether the installation distance 1s too far.
4. o B RS FHLE S 15 52 A0

Check whether the track of ring 1s damaged.

AR EEDZERARA A
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O calibration_oscilloscope (=3 |
Tips:Turn The Motor Before Calibrate  Datal Data? Dats3 Dated Dated Datebé Data? Date8 Date9 Detal0 Datall Datal? Datal3 Datald Datals Datal6
8164 8| -8 8 -8 7 8 7 7 3 7 i 7 7 7 7
Value
Max Min 600000 T
302705 -318346 —_—
In Range (%) 400000
Max Min
236488 -248708
200000
=
‘ Calibrate ‘ -
i}
0
Measure
-200000
mmm L) 1 T L] 1 T L L] 1 T L] 1 1 L L] 1 1
. : 0.00 4500 80.00 135.00 180.00 225.00 270.00 315.00 360.00
® All turn calibration 22,50 67.50 112.50 157.50 20250 247,50 292 50 337.50
' Part turn calibration Angle []
Calibration time 8 s ,Recommended speed 0.25~1 rev/s 'v
. ScreenShot

K 11-7 FERERRE
Figure 11-7 Abnormal calibration graph
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11.5.2. RENREXNBIERN
Radial error on calibration

£ FIFE A 2 A A TR R i s R AA A B R IS FE ) 08, TR R 23R 2E,
Memi a2 HER, LU NBIENE—AEE T AFRAE RN R Z XS B RS20 o

Precise centering of the magnetic ring 1s the key to good overall accuracy, in

particular, the radial installation error 1s very obvious to the accuracy of the encoder.
The following waveform 1s the influence of different radial errors on the calibration in

the same environment.

O '
Tips:Turn The Motor Before Calibrate  Datal Data2 Datad Dats4 Data5 Dataf Data7 Dataf Data9 Dstal0 Datall Datal2 Datal3 Datald Datal5 Datalé
':}"n'"1'|n"'|1"-1"n --1:'-'1'--1"0'|-1i|1"1'--! T
Value
Max Min 200 S
| sa || -62 —
In Range ( %) 100 1 U l
Max Min LALLM f ! M ﬁ
BEEEL U J fr.- WAL mﬂ
L | ' !
D i “'. E' dI ] f y |- ! ..i' I I ] * IJ !
S ( I 'l"fllifl-?ial ! i' -I.EI ! i ﬁ { ! lf‘" {
Calibrate g ' r 1 11l ' f
& f
-100-
Measure
-200-
-3m T 1 T T T L] 1 T T L T 1 T T T 1
" . 0.00 45.00 20.00 135.00 180.00 225.00 270.00 315.00 360.00
© All turn calibration 2250 67.50 11250 157.50 202 50 247 50 292 50 33750
() Part turn calibration Angle [°]
Calibration time 8 s ,Recommended speed 0.25~1 rev/s W

ScreenShot

K 11-8 12F)1% Z W4 0.02mm R

Figure 11-8 Radial error offset about 0.02mm calibration waveform
F IR ZEmMFZ2) 0.02mm BAERIE, BOCBARDAET EHETEEZN.

The radial error 1s offset by about 0.02mm to calibrate the waveform, and the entire

waveftorm 1s within the normal range.
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@ calibration oscilloscope b
Tips:Turn The Motor Before Calibrate  Datal Data? Data3 Datad Data5 Datab Data7 Data@ Data9 Datal0 Datall Datal2 Datal3 Datald4 Datal5 Datalb
1 "1"n'|u|'1":-"u'[-1|'-1"-1"-1'|1|'-1'_'2'_'-1'|1|
Value
Max Min 200+ :
| 126 122 -
In Range (%) 100
Max Min | |
| ¥ A
| 49 -47 : | : : L
- A | | | 1 ] | L
Tk | AR -MA]HJ,I-
R e e
- ‘4 | | (! P I ¥ | ] |
Calibrate g e "' 'l* |I | x i 1 “ 'l ] '
-1004 .||’|'T'
Measure '
_zm_.
-3m L] L T L L L L L] T T L] L T L L L
: . 0.00 4500 80.00 135.00 180.00 22500 270.00 315.00 360.00
® All turn calibration 2250 6750 11250 157,50 202,50 247 50 29250 337.50
() Part turn calibration Angle [°]
Calibration time 8 5 ,Recommended speed 0.25~1 rev/s w
ScreenShot

Bl 11-9 2Rz ZE R 0.2mm fZAER IR %=

Figure 11-9 Radial error offset 0.2mm calibration waveform error

BFHNEE R 0.2mm TR E, REBATEIEEN, BEMLER
FiRZEN 0.02mm |, RUERTRZER L B K E R, 105 I a0 6 8 28 e,
T 90° 5 270° L1 E, iRERARNEEZEI0.

The radial error 1s offset by 0.1mm and the calibration waveform error, although

the error 1s still within the qualified range, but compared with the radial error of

0.02mm, the error waveform before calibration is obviously shifted. At the 90° and

270" positions, the overall magnitude of the error increases.
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Chapter 12 Exception Solutions

gt as EAHURS A, [ gD EeRaE” al PUSE SR w5 4% IR

=H
FI R

o

] Ay o}

On the encoder host computer status interface, click "Read status" to obtain the

encoder status information 1n real time.

Language: English
Singleturn : 364342
Multiturn : 0
Connect Setting Status Calibration :
Resolution : 19
Distance : 0
Angle : 2501738
1 Singleturn startup
Multiturn reset detected
Multiturn power down detected
Multiturn activation
Single Status 1 00
Single Status 2 00
Multi Status 1 co
Monitor Quit
Multi Status 2 20
F _‘* l Read Status

B 12-1 ZRiSaIRES 15
Figure 12-1 Encoder status read
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R 12-1 7% RARAL TR T7 %
Table 12-1 Exception handling method

N P!

“HMEEE TS B “ NHLEREAES”

Messages  “external magnetic field signal too weak™ or “internal magnetic field signal too weak”
— MR Bk 5 2k i IdT

Causes The readhead 1s too far to the ring.

R ERARZREE

Solutions  Readjust the installation distance

A ER “HMNEERF TR B NRER

Messages  “external magnetic field signal too strong” or “internal magnetic field signal too strong”
— R Bk S A 2 AR iR A I

Causes The readhead is too close to the ring.

e ERARERES

Solutions  Readjust the mounting distance

RAER  “HBERIMER” 5 BEBIEIR 8 “ZEIFRDPHEIR”

Messages  “Singleturn start error” or “Multiturn communication error” or “Multiturn synchronization error”
— AR EECE A A

Causes Read multiturn error

et BEZEIREFEERZ

Solutions  Check the multiturn error and re-qualify the problem

afERE “HEETEER

Messages  “Singleturn counter error”

— MR Imigas R REMERFERT

Causes Uncalibrated encoder causes abnormal collected position information

R P HHRME: BERERmCHAELTART, BEKE S

Solu;ijus Recalibrate and check power supply, to make sure that the power supply is normal, and check whether

the magnetic strip 1s not damaged.

R “ZEFEFHER”
Messages  “Multiturn synchronization error”
— R ZEEEEFERT
Causes Multiturn data abnormal
o ENPITZEE
Solutions  “Re-execute the multiturn reset”
feanfE B bR THEUR B IR
Messages  '"Nonius period count error”
—REE REMERFERT
Causes Position information acquisition abnormal
7 b aEtamEMtE TR, REAEE W, A5 EFHHTRERLE.
f# g T . .
Solutions Check the power supply to make sure that the power supply is normal, check whether the magnetic

strip is not damaged, and then re-calibrate it.

e fE B
Messages

— AR [

Causes

i DL

Solutions

“HNESECE CRC 4#51R”
““Internal configuration CRC error
BEREER

Singleturn configuration information is incorrect
REZHA LM, ®TER E524

Configuration parameters error, need to return to factory to rewrite the parameters.

RINTEEZZEREARAA
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e 5 B

“ S BB IF” o SBEFL”

Messages  “Multiturn power-off mark™ or “Multiturn reset mark”
— MR Bk b, sRAEE SV AVEERIER T, AiEdib.
Causes The battery 1s not need to connect for the first time when the power i1s on, or when 5V 1s powered off.
i i AT 2 B EATE R R AT
Solutions  Perform a multiturn reset to clear the error.
YT A (R T TEE (<3.15V) 7 & “Hjb AR TIREE (<3.05V) 7 & “A s IR
| ~"™  «Battery voltage below warning value (<3.15V)” or “Battery voltage below alarm value (<3.05V)" or
Messages "B »
attery voltage error
— MR Lt 3 2 A vl PR TS R
Causes Abnormal battery wiring or battery voltage
ROVER AR
Solutions  Check battery

e~ E B
Messages

— MR [

Causes

i PR35

Solutions

“IIC IR IR 7 B “ERTHARAR 1 Bk 7 B “ N ERTHER A 2 F5 iR

“IIC communication error’” or “Internal counter 1 error’” or “Internal counter 2 error”

17 i e & 2 203 (8] 45 8 25130 B A3 A2 3T

Damage during storage of configuration parameters or interference with the read communication

i ZAH RN G 74

[t requires analysis by the relevant technician

N ERS!
Messages

— MR

Causes

fF U e

Solutions

“CERAES CRC THHRAIR” 8t “E A NE CRC L EfiR” 8 “ZBIE A Bk
"Internal chip CRC calculation error" or "Internal chip CRC configuration error" or "Multiturn chip
start error"

ZRILER R

Multiturn configuration information error

RESHA LW, FER E534

Configuration parameters error need to return to factory to rewrite the parameters

N P!

“WSSRERIR” B “BESHER” 3 “KELTHGE S TIFRE”
“Magnetic signal amplitude error” or “Magnetic signal error” or “No magnetic signal status has

Messages -
occurred
o Zm b el B IS AD AL, mlE W e A B] AR D A S El E it A A R
- The encoder has been disconnected from the ring, or there has been an overspeed movement during a
Causes
power off or poor battery contact
REE AR TR
Solutions ~ Check the battery and the installation
RAEE  WER 12 MR BE S HIR
Messages  Internal 12-bit sensor signal error
— MR RS ETRERAT
Causes Sensor signal acquisition abnormal
fROGETE ERIRR B =SR] TR
Solutions  Strictly follow the "Chapter 3 Installation instructions" for installation

%5 46 T Page 46
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Chapter 13 Appendix

13.1 7= anfp 2 A0

Part numbering

FEanZERY Product type

eCoder 35 M-R 20B

eCoder - EELIEIRILES RVIAISE ZeroErr encoder series

32 N12 Inner diameter

11 - 1lmm
18 - 18mm
20 - 20mm
35 - 35mm
45 - 45mm
65 - 65mm

35H - 35mm

% B+ Th BE Multiturn counter function

S - XLZHEAIZDIEE Singleturn counter function
M - T ZE12TEE Multiturn counter function

Y& 2EAY Interface type

R - RS485 i@ 1H RS485 Communication

7#%#22 Resolution

17B - 17 fi5r#5 3 (GZFFFTA 2Y'S) 17 bits per resolution (all models supported)
18B - 18 Lisr#i3E (GLFFFTA AY'S) 18 bits per resolution (all models supported)
19B - 19 fir#% (GZFrFTA fY5) 19 bits per resolution (all models supported)

20B - 20 fir#FEE (IUSZFF eCoder3s, eCoderd5, eCoder65, eCoder35H)

20 bits per resolution (eCoder35, eCoder45, eCoder65, eCoder35H only)
21B - 21 fi5#%E ((L3FF eCoder35H) 21 bits per resolution (eCoder35H only)

AR EEDZERARA A
ZEROERR CONTROL CO., LTD.
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13.2 Be 4

Accessories

RS485 #FEH£E Connector: 30cm

\

USB-RS4385 1ffif#+ Debugger

3.6V % [E At Multiturn battery

/ 7ELFH%T Locating pin: ¢ 2*15mm

T FZ[# E 24T Cross fixed screw: M2*5mm
18
N o
N7~ A B SE Y2 4] Inner allen screw: M2.5*5mm
i
N
A8 T Page 48 HITEERZERHCA R A7

ZEROERR CONTROL CO., LTD.



f’__l ™
Qe%

inside | ZEZ 157 ZeroFErr WWW.ZETOEIT.CN
S 3B Head Office

AT FEECERZARAF
Zeroerr Control Co..Ltd.
o bk Address: FETARERIINE L XIDIFATIERE KALX H HEE 10 5 3 1%
3/F, No.10, Zhongrilong Road, Bogang Community, Shajing Street, Bao'an District,
ShenZhen City, Guangdong Province, P.R.China
EEHi % 1) Sales support: 134 8079 6208
136 0260 7132
Hf 48 Email: sales@zeroerr.cn
Sales Email: marketingdirector(@zeroerr.cn
# J5 3 ¥F Technical support: 178 2067 6603
400 893 0660
IR EIY Advice: network@zeroerr.cn

Ik N ZFF Global Support

FUT R FATRIM S, BRI HEITAIHENER.
Visit our website to contract your nearest sales representative.

WWW_ ZCTOCIT.C11
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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 1is 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 1s 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 1s 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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