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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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Magnetic
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Inner diameter
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Chapter 1 Storage and Handling
fift £ it B 181 iR 2
Storage temperature Operating temperature
-40°C£+105C -40°C&£+105C
-40°C to +105°C -40°C to +105°C
=X 31
) o BRI B 3 V) ) SET s W ot 3 St I A R
Attention

The magnetic ring should not be closed to the material with

magnetic field to avoid damaging the track of ring.

LRI 70 A 7T 2 i A2 LR T3 98 2 >20mT HOMEI T
PN IR 2K AR £

The magnetic ring should not exposed to magnetic field
densities higher to 20mT on its surface, as this can permanently

damage the ring.

R A% 22 2 At A7 I VE T AN RERG AL B R ML IA AL B, WA B ORUEAS B Xl 5
ANV S P VB TS R A, e R T A B IS P I TR AR o 1 T e

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.

Bk B UK - TR

Readhead is ESD sensitive - handle with care

y‘ FEBAE L BT ORI BT T, WA T B i T R A R D
Do not touch electronic circuit, wires or sensor area without proper ESD protection or outside of ESD
controlled environment.

Sk 22 2 N R T A 1 v PR B G T S L R

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

% 100 Pagel W F 2 ZERHA R AR
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Chapter 2 Dimensions and Installation Drawings

eCoderl1 323k 51548 (140 2D A1 3D E4LEAT{E www.zeroerr.cn F#K)
eCoderl1 readhead and magnetic ring ( For details see 2D and 3D drawings

available at www.zeroerr.cn)
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eCoderl8 23k 554 (VE4H 2D 1 3D K 4KiERT4E 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 23k 554 (VE4H 2D 1 3D K 4KiERT4E www.zeroerr.cn [ #%)

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

available at www.zeroerr.cn)
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eCoder35 23k 554 (VE4H 2D 1 3D K 4KiERT4E www.zeroerr.cn [ #%)

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

available at www.zeroerr.cn)

% 5TU Pages W F 2 ZERHA R AR
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eCoder45 323k 5594 (VE4H 2D 1 3D K 4CiERT4E www.zeroerr.cn [ #%)

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

available at www.zeroerr.cn)

WY FZ ZERHAT R A 7 % 651 Page6
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eCoder65 323k 5594 (VE4H 2D 1 3D K 4CiERT4E 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 #z3k 5104 (140 2D 1 3D E4LERT4E www.zeroerr.cn F#{)
eCoder35H readhead and magnetic ring ( For details see 2D and 3D drawings

available at www.zeroerr.cn)
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E=F HMREIHA
Chapter 3 Installation Instructions

Bk AT AT AT 2 L, XA RO Bk 1 2 A iR 7 o Bk A 2
) B MAAE 1.2-1.7mm, 152 WEE — S gl R S 226 B BT A il
H PCBA JEE BB HIPE B R T AF Lk 22 M S5 1 dn RSk O TR A T ik %
WS, DA BRI R 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 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.

RS () R O A SR IO R O b S R B Y, FeVRRGIRZ W R 3R 3-1 B,
R A% 2 2 I ) O Co U B A AN TT A, DR A R A8 ) o R 2 X BE ARG P o B0 L
FHIRL o

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.
R 3-1 LWRHIEAER

Table 3-1 Basic installation requirements

WA HRE NE
Items Installation tolerances Schematic drawing
SRR bR 005 mm
Permissible radial displacement ’ / \
AT s 005 mm N
Permissible tangential displacement ’ / (—)\
SV AL AR K 22 1w 22
Permissible non-parallel mounting ~ <0.05 mm
error of magnetic ring
e 1.30 mm£0.1 mm (eCoderl1,eCoder35,eCoder35H)
N 11 4 = s °
KZ iizgﬁﬁfnﬁ distance 1.40 mm=£0.2 mm (eCoder18,eCoder20,eCoder45) $
J 1.50 mm£0.2 mm (eCoder65)
% 951 Page9 FINHEZZBERHERAF
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Chapter 4 Electrical Connections
R 4-1 RS485 3@ i1 5 i sE it ¥
Table 4-1 The RS485 communication pins description
SIH RS485 H FI@EIH X BRI LRUGIER S
Pin RS485 Serial communication  Corresponding Color ~ Cable Connector
AN
+
1 5V Red
i ——
Ly
+
3 DATA Yellow ; —
z mm————
4 DATA- frl
Green
ek " o
5 NC Bl Ui 4“5 Contact Model:
ue Molex 50058-8000
6 NC Eé‘ .
White 5% 24 5 Housing Model:
AS -
. BAT+ PE o, Molex 51021-0800
Orange
. BAT e L 2 % Cable Specification:
- Purple UL1061, 28AWG
y V] =
—P—

Sy

~— @

/.

Pinl

8-Pin £ H:45 M#% 8-Pin Connector Specifications:

(1) EbsX 8Pin, [AER 1.25mm
Horizontal 8 pin, 1.25mm pitch
(2) 5 Model: Molex 53261-0871

BESKAHMBU - HEREB

Readhead is ESD sensitive - handle to care

FEBAE LR R R B T, EAEN T B T . A R R X

Do not touch electronic circuit, wires or sensor area without proper ESD protection or outside of ESD

controlled environment.

52
A

Sk ZE AR N T TG A1 e PR R S R L M R R

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

BN 2 BRI R A

25 1071 Pagel0
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SEHE LED RISHERKT AR

Chapter 5 Status Indicator LED

R 5-1 LED IRA&F 7~ KT Ui B

Table 5-1 Description of LED status indicators

LED fTRZE e
LED light status Description
0 WK S HURA
No light No power supply
[ 5
Light . .
o % ERATEAIR S
No light Power-on initialization state
[ W
Always bright
i R
00 < . Normal operating state
Slow flashing
. HURRIRZS
000 thiA ) Fault state
Fast flashing

25 1150 Pagell
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Chapter 6 Technical Specifications

BAREE
System data
[ E it ) 132
Reading type Axial reading
IHER 17 f-21 A7 16 £ % B 14K
Resolution From 17 bit to 21 bit and 16 bit multiturn counter option
=N 3vY 6000 RPM (eCoder35,eCoder45,eCoder65,eCoder35H)
Maximuml speed 12000 RPM (eCoder11,eCoder18,eCoder20)
RGBS INT R AL
Hysteresis Less than unit of resolution
A EHE
Electrical data
BRI 4.7V~54V
Supply voltage
. 105mA~125mA (eCoderll. eCoder18. eCoder20)
TR

70mA~90mA (eCoder35. eCoderd5. eCoder65)

Current consumption 115mA~130mA (eCoder35H)

HEE A 8-Pin 3R
Connection 8-Pin connection
FL R 7 F
3.6V

Battery standard voltage

TR 2
A R <3.05V
Battery warning current
it AR R 4 UA
Battery operating current H
HRHAE
Environmental data
it S TARIREE it fE: -40 £+105C TAE: -40 £+105C
Operating and storage temperature Storage: -40to +105°C  Operating: -40to +105°C
S omT

External magnetic field

Xt 2 Bl BTh e gt gy (BL5 . eCoder xx M - RxxB) , 1F HLJ§ 1w 4L
RSO, HIl TAEHRN 0 pA. 7EHJRAEH T, 2 Bl it IE % (it s 3 a),
F A 7 B AL S G 0N BT SRR s R A NI B AR B2 (1 Bt AR B an R 6-1

EINTHEZ=ERHE AR AR 25 1271 Pagel2
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Flizs. BEAh, 3R 6-2 25t 1 A BB At s IR DA — 2 A T R R SRIs B K S R

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.

AR 6-1 STRF BRI AT L ) Fi P 24 A HL

Table 6-1 :Maximum supported angular acceleration(from shaft halt), and battery average current consumption

#J-Z Model oo [°/57] = lavg [A] __
5000000 52 77
1250000 26 36
312500 14 18
eCoderl1/eCoder18/eCoder20 78125 7 10
19531.25 4 6
5000 25 4
1250 2 3
312.5 1.5 25
2500000 52 77
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

vE Note:

1. K 6-1 Fronedt Thg IEseE, By 3.6V 2600~ IEUE.

The values shown in Table 6-1 are based on the condition that the shaft halt or

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

2. fEHT BRIAECE N, eCoderll/eCoderl8/eCoder20 3z 57 Fi B K A Nk & N
19531.25°/s2, eCoder35/eCoderd5/eCoder65/eCoder3SH 7 £ 11 % A f ik BN

9765.625°/s%.

25 1371 Pagel3 EINTEZ =R R AT
ZEROERR CONTROL CO., LTD.


http://www.zeroerr.cn

™
o

ZeroEr

- 0 B — J2
inside | 275 7% ZeroErr WWW.Zeroerr.cn

Under the factory default configuration, eCoderl1/ eCoderl18/ eCoder20 support
maximum angular acceleration is 19531.25 ° /s?, eCoder35/ eCoder45/ eCoder65/

eCoder35H support maximum angular acceleration is 9765.625°/s2.

3. BT Lt it S R] T RE A A OB e A Bl LS FETRAE I AN A 3K
Blinpp e APRSY, BRI LA 5] A I AT e W s AT I U R R R
GUIESE . ANARANIE RS K, 2 3B BT R AN 2 B B S AR

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.

TR 6-2 A XS L ) R b 45 LI VR A

Table 6-2 :Angular velocity vs. battery average current consumption

BJ-Z Model V' [RPM] lavg [HA]
<31.25 4
<625 7
<125 14
<250 26
eCoderl 1/eCoder18/eCoder20 < 500 52
< 1000 100
<2000 200
<4000 400
< 15000 800
< 15.625 4
<3125 7
<625 14
<125 26
eCoder35/eCoderd5/eCoder65/eCoder35H < 250 52
< 500 100
< 1000 200
<2000 400
< 7500 800
vE Note:

1. % 62 s i Tl HERN 3.6V F4F N HHIE.
The values shown in Table 6-2 are based on the battery voltage is 3.6V.

EINTHEZ=ERHE AR AR 25 1471 Pageld
ZEROERR CONTROL CO., LTD.
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Chapter 7 Accuracy of the Encoder System

R AL AR 2 A il DR A B R AP RS FE R ot , Sl R i RO (A A
BEACAS IR ) AN FH iy A R S ol A (R R, URZE B AT AR R 7-1 Pon i
FIEAE . o8 TR 23R MRS, AT WIT B HETIfE -

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.
K 7-1 il as e 25

Table 7-1 Encoder specifications

s EEEMIEE BRABINIRE

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

eCoderl8 +10 <0.06

eCoder20 +10 <0.06

eCoder35 +5 <0.05

eCoder45 +5 <0.05

eCoder65 +5 <0.04

eCoder35H +25 <0.02

ERHEDIREH B 1 R G E SR AR 22, [R5 fi 22 A2 572 M0 v B 255 000 A € 114

TR, CEE MR WOZREGE. WE 7-1 Pon, SRR E R ZE,
A RER R B L, R FEHHIMERE, REME=F-a. B 7-2 Nlef M E
fERIAR &S .

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

% 1550 Pagel5 W E 2 ZERHA R AR
ZEROERR CONTROL CO., LTD.
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in Figure 7-1, when there is 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

S

o
]

YH GREE) M
A ﬁ y-axis {error E)

a

1 ~

0 60° S (om)
x-axis (position)

()

AN
N

BRI FRERLERENIES
Ideal rotation Rotation with concentric error
-1 [F) O JEE i 22 Tk e 7-2 RS
Figure 7-1 Concentricity Deviation Rotation Figure 7-2 Error value change trend chart
EINTHEZ=ERHE AR AR 25 1671 Pagel6
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8.1 #fik

FBIN\E HITBERARIE

Chapter 8 Specification for Serial Communication

General specification

Items Specification Remarks
i H i %k
Transmission type Differential line driver Equivalent to RS 485
iR Z TR RS485
Reception type Differential line driver Equivalent to RS 485
HUCRA Z 7y W) RS485
luti

%“%Q%“ ion data 17bits  (Max. 21bits)

Transmission data
Ak

e Multi-turn data 16 bits

Z [
Communication rate
NN 2.5M
i SMbps
8.2 @O

Communication interfaces

NS
Communication parameters

2.5M
Baud rate
FHKE .
Character length 8bits
ARG 7
Parity None
% 1EAr |
Stop bits
ikt il 7
Flow control None
HRIEEREA Wzl SE AF

Request communication mode

Passive response communication

5 1701 Pagel7

W F 2 ZERHA R AR
ZEROERR CONTROL CO., LTD.


http://www.zeroerr.cn

Ve ™
ZeroEn

- 0 B — J2
inside | 2§ 72 4% ZeroErr WWW.Zeroerr.cn

8.3 M8\

Frame format

8.3.1. FHEiIEEN

Data readout from encoder
£ 8-1 BEHIYmAL B EE Mk =

Table 8-1 Frame format for reading-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. § EEPROM

Access (Writing) to EEPROM

% 8-2 5 EEPROM Wi 3
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 us

Encoder CM AF EF CR

[ ] ®miiimisk o &S BB
oM 1 9L R M ] P 2

B Mean the field that changes its information depending on the request

CM is transmitted as the same content of its request.

WY FZ ZERHAT R A 7 % 181 Pagel8
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8.3.3. iZHY EEPROM
Access (Readout) from EEPROM

% 8-3 i EEPROM it 3%,
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 us
Encoder CM AF EF CR

[ ] oMk SO B
oM {EA SR AR ] P 25 4

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

CM is transmitted as the same content of its request.
8.41Fik
Details of each field
8.4.1. $=HlE(CM)
Control field (CM)
PRI S n 8-4 Pk

The structure of Control field is shown in Table 8-4.

F* 8-4 Filikgh i
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) f2thhr: .
Start bit: Fixed.

(2)Sink f: [ 5E o
Sink code: Fixed.

%5 1971 Pagel9 EINNEZ = BERH AR AT
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(3) Hudls ID b JEIEIRER 8-5 Pl — A HdE ID AU, H53K 8-7 Frari
Heys Gt & o AT AR o
IR 8-5 PN g€ S 1D h%. Hlun, VIZfEHEEE 1D 40
BATEAL, BAUEHESE 1D AR T3

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 B X2 K 1D B9 1 AR AL .

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

S)r bt [E5E

Delimiter: Fixed.

# 8-5 il 1D fRA%R
Table 8-5 List of data ID code

Code Parity
Application Data ID
dc0 dcl dc2 dc3 dc4
DataID 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 DataID 6
0 1 1 0 0
EEPROM (0x32)
Readout from Data ID D ) 0 ) ) )
EEPROM (0XEA)
DataID 8
0 0 0 1 1
(0xC2)
Reset
DataID C
0 0 1 1 0
(0x62)
FINTEZ=ERHE AR AR #2071 Page20
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8.4.2. IRZSH(SA)
Status field (SA)
RIS UL 8-6 Fr.
The structure of status field is shown in Table 8-6.

* 8-6 IRAEHLM
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

(1) &aGhr: REE.

Start bit: Fixed.

() BR: A E N0,

Information: All are fixed to "0".

(3) gt asfiin: ZHgmAdas b IUAT AR I AR 17,

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

Bit er(Q erl

Logic when the error occurs 1 1

o Counting Logic-OR of Multi-turn error, Battery error and
Description of error _ .
error Battery alarm is transmitted.

(4) JBIRIRE. 430 2 N0,
Communication alarm: All are fixed to "0".
G)BRAF: [l E

Delimiter: Fixed.

8.4.3. BuiE

Data field (DO~D7)
A 1D A5 EIEIRN X RWE 8-7 Fin.
%5 2170 Page2l FINHEZCERHERAF
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The relation between Data ID code and Data field is shown in Table 8-7

*® 8-7 HikyE
Table 8-7 List of Data field

DataID code DO DI D2 D3 D4 D5 D6 D7
DataID 0 ASO  ASI  AS2

(0x02)

Data ID 1 AMO  AM1  AM2

(0x8A)

Data ID 2 EI

(0x92)

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

Data ID 8 ASO  ASI  AS2

(0xC2)

Data ID C ASO  ASI  AS2

(0x62)

e ERPE RN AME AR

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

ASO~AS2: — Bl i) %f i dis

AS0~AS2: Absolute data in one revolution.

fERIL 24 frfimict, ASO AL TN, AS2 AT mifii. AS2 M 3 ik
0", WA REEESL 21 .

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: % BBI¥H .

AMO~AM2: Multi-turn data.
fEEdt 24 Arfmid, AMO A7 FARAI, AM2 A FEfii. AM2 1R%& NZ <07,
MR IEE 16 47,

WY FZ ZERHAT R A 7 % 2201 Page22
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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: 4fdds ID
El:Encoder ID
AMC: Zifid asiE( WL 8-8 . )
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 1
error occurs
Counting Multi- Battery Battery
Name Rsvd | Rsvd Rsvd | Rsvd
error turn error error alarm
B X AR 8-9 Fiw.
The structure of each Data field is shown in Table 8-9.
#* 8-9 X 45K
Table 8-9 Structure of Data field
Data(LSB first)
Start bit Delimiter
O=sm<7)
0 dmO | dml | dm2 | dm3 | dm4 | dm5 | dm6 | dm7 1

(1) &ashr: e,
Start bit: Fixed.
(2) #¥E: LL LSB 7ERTHES,
Data: Arranged with LSB first.
(3) hErr: [,

Delimiter: Fixed.

28 2371 Page23
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8.4.4 CRC #5&13(CRC)
CRC field (CRC)
CRC 54 ik 8-10 frzs.

The structure of CRC field is shown in Table 8-10
# 8-10 CRC RkIsk 41

Table 8-10 Structure of CRC Field

Start bit CRC code(LSB first)

Delimiter

0 cr0 crl cr2 cr3 crd crs

cr6

cr/

(1) #Eaehr: [HE.
Start bit: Fixed.

(3) CRC KHACHS: ZAVERF & G(X) =X8 + 1 (X = crO~cr7) T 2.
el LSB HEF AR EFR CRC 3z 40 B A S8 B A Ar

THELR, A ISR AL FRAT .

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.
(3) 7k [HE.
Delimiter: Fixed.
(4) AR

Code example:

BN 2 BRI R A
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Polynomial xA8+1 Initial Value

CRC 155 ph £
CRC Checksum function

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;

}

RE56: PR AR A2 AR 21 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 < &;i++)
{
if(CRCResult & 0x80)
{
CRCResult = (CRCResult << 1) ~ 0x01; //0x01--x"8+1
}
else
{
CRCResult <<= 1;
}
}
CRC _8X1[j] = (CRCResult&0x00ff);
H
H
5 2500 Page25 W ZZ Z AR AT
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8.4.4. HiiitiE(AF)#1 EEPROM 15(EF)

Address field (AF) and EEPROM field (EF)
AF 4583 8-11 Frn.

The structure of AF field is shown in Table 8-11.
* 8-11 AF I 45#
Table 8-11 Structure of AF field

Start bit

Address(LSB first)

Busy status

Delimiter

ad0

adl

ad2

ad3

ad4

ad5

ad6

BSY

(1) &ahr: [,

Start bit: Fixed.

(2) Hudik: LSB EH], EEPROM Huli-iGHE (0x00~0x6F).
Address: Address of EEPROM (0x00~0x6F) with LSB first.

(3) TRA: ATRGE AT RS AR EEPROM . (7 FPIRES .

Busy status: Access state to EEPROM can be checked by Busy status.
AT [E5E

Delimiter: Fixed.
(5) EF: 8 fu#i#w, LSB fEH(
BRI 52 0Lk 8-9

EF: 8-bit data with LSB first

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

BN 2 BRI R A

ZEROERR CONTROL CO., LTD.
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8.5 Z1X1E5 kAR

Note for transmitting request

Thig

Function

45 1D
Data 1D

A

Description

g/ aEailg
Readout of data

B PE PR AL
Reset of one

revolution data

% B B AR 2 AL
Reset of multi-turn

data and all error

0,1,2&3

RIE By R (R 8-7) [Mgmidds Kik¥dE 1D LAY
(£ 8-5) o HTHIE T T4 RS-485 HIFEIX
IC, Rl I 44 15 RS-485 (4K EN ICCHI i1 SN6SHVD75)
B[R] S5 i HEAT AR o
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.

ZEAARAERUA/NT 40us (1 [) (] 2 42
10 XG4, RAE— R EREATEAIAZE. BIEAME
R R RS MY, A B AR TH ORER AL 5 i A BEAL
Ho

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.

ZEAIRAERUUA/NT 40us [ a] ] Bf g 42 K 1k
10 K44, Foxf 2 BT ZEAHE 200 e
) o R PTA BHE AR SO AT AL

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

All latched errors are reset at the same time.

5 2701 Page27
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EEPROM Vjj [t
Access to EEPROM

8 ALK “HIHds” AT LU N F55E RO HhE . g G fi
5E “Data ID D” REINEANRZEEM. Oy 7ML
P, VIR PIIFEET AT OT 3 AR B E R 4R E T . D
“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 ALfy “ e TSR E B AL Y

R BBOE R TTE, S5 8.3.3 M 8.4.5
o

“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 P 24

Protocol timing parameters

% 8-12 il S

Table 8-12 Protocol timing parameters

2N —f 1IN 7oL
Min. Typ. Max. Unit
Data IDO(0x02)0x02 154> J& 31
. 35 37 40
Data ID0(0x02)Instruction cycle Hs
B4
Data ID3(0x1A)0x1A Ta_y JE A 55 57 60 s
Data ID3(0x1A) Instruction cycle
5 & MR AR [(]
. 4
Readhead response delay/[t] 33 3 Hs
Data ID8(0xC2)$hAT J i ¢ A i 1] 600 ms
Data ID8(0xC2) Wait time after execution
Data IDC(0x62)$4AT J& 5 S f¢ i 1] 600 ms
Data IDC(0x62)Wait time after execution
BN 2 BRI R A %5 2871 Page28
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8.6 & 1A FE iR O BB [E]
Circuit diagram of transmitter and receiver
FIEAFENCRE LB ER i an ] 8-1 o

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

8-1.

Encoder side Receiver side

T3.3V

SN65SHVD75 or equivalent 1K Q

|
|
|
|
|
|
|
|
|
|
i .
4 1
S— ' ] — SDAT:Serial data
o—‘ 200 | 2200
|
T
|
|
|
|
|
|
|
|
|
|
|
|

<
<

>
1

T 3.3V

1K Q SN65HVD75 or equivalent

-
I

1KQ SRQ:Request

1KQ

—— DE

B 8-1 B MM 11 LR < 1

Figure 8-1 Example of Transmitter and Receiver Circuit
TR mBE S, A E R gD R R R . RAEBLIAE, AR(TIE R
W IR M R IR S A 3, WU At 25 (04 B ER m] RE o v T gt AR ER 1AL f Al
b, IRZAE 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.

%5 2971 Page29 EINNEZ = BERH AR AT
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ENE ZREINEE
Chapter 9 Multiturn Function
9.1 ZEIITH

Multiturn counter

ZeroErr eCoder J& — k% g, R HRY 17bits (FK 21bits) Al
16bits % P&l VT4, =40 HEA 0N 33bits(B K 37bits), H4- 4%y B R 1y R AT B di ik
Ity DAME N ANERE K o ABAEARER AT, EAE A gixs w4,
e BEFe 17 bits CRek 21 bits ) LS B Kt 1y & 4T Kt , AR RLAMRRIE K

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.

BIMet 72 457 HL S SR AR DT 3 eI O T 5t T DGR o 432 HR T R DR AT 22 Bl B
PEFIERAT 2 P T s
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.

9.2 % [EltRix
Multiturn error
Gt A8 2 W B RS U AR 7R B4 vt . AEORAME R AT LS 32 W
AR EIEAE R, S 8-8 IR ETIREUH .
MR R A AR, 2 B A TR KR IR IEAT .

RPN 22 R A R A A %5 3070 Page30
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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.
9.3 E & i
Feedback position

=4 9w L) 85 £ Pl o7 7 A 3 ST B R A B AR I g L s S R AT 2 BBl OB, DA
19Bit 4y HE gt 2t ol CanlEl 9-1 Fim) ,  19Bit - HER Mg L A E A 0
A 524287, IEFEFEMN 524287 BRAZF] 0, ZJEl I+, AR 0 BRAZS] 524287,
% 8] el 251

G E T E AR

ZRANNE = ZEIBE x PR + RELNAE.

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.

#3170 Page3l EINNEZ = BERH AR AT
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y (847 :ent)
y(Unit:cnt) AW B 4 A o B R 1R

5% B Re i A5 O B I 45t
Encoder position feedback when power off
or multi—turn function encoder position feedback

g, ZEEREEN, R¥-1
Multiturn counter rotates for
positivetl or reverss—1 after crossing boundary

524287 _

Bl o-1 i B 15t
Figure 9-1 Feedback position

WY FZ ZERHAT R A 7 5 3201 Page32
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F1+E eCoder i Z5{F A7 AA
Chapter 10 eCoder to PC Connector Instructions

eCoder A2 7] L 14 eCoder R 9nhth &% 7E Hil 1 TH, HigmE R
A E] 10M PR, ATRIREERm AL & AL, B mADas A B R AR & AT
WHEREAE . %R 28 T8 www.zeroerr.cn #HAT TS . AR eCoder F 51 4 it 2%
AV E 7 R, AR S R s As AT R AR AR A IR AL, A
bR S IR AR AR S HF o

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.

K 10-1 eCoder i #%

Figure 10-1 eCoder to PC Connector

%8 3370 Page33 EINNEZ = BERH AR AT
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10.1 eCoder iR 2FIE O E X

eCoder to PC Connector interface definition

F10-1 HO4RR

Table 10-1 Interface identification

B bR Uise

Interface identification Function

FELYR IE

Power Supply DC+5V
JEHIE

DATA+

fRE
RESERVED

+5V

DATA+

NC
SRR
DATA-

R
GND

DATA-

GND

eCoder to PC

Connector Encoder

Shield

+5V
DATA+
A N NC

PC K USB > DATA-

GND

» +5V

» DATA+

» NC

» DATA-

» GND
NC

» BAT+

» BAT-

10-2 ZLoRpIE
Figure 10-2 Wiring example diagram

HEEE NOTE:

1. 595 U 5ed N\ RS485 2048, SRR\ USB 1, V)20 Hiffi A\ RS485 £5.

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 i %% 5Pin 4k 75 RS485 £& 4 A2 N R 3|25 b wt,

WY FZ ZERHAT R A 7 5 3401 Page34
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WP S RS485 LRk A L2, WLRm LG —— T8,

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. RS485 WG L KL LL, HpBFi, eCoder Zmhd#s % H [l E 2.5Mbps i#
(EpUER

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

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

10.2 IR7Z5 AR

Status instructions

eCoder TS HATIESL )5, EHUIRS T I 5%, FRonbes W TAE b
TARERCRD, A BIRBATHRRN,  “TX” M “RX” FRa7 PR A 4.

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.

 10-2 WS ITIRS
Table 10-2 Debugger indicator Status

feaRAT TARIRES B FRRIRES
Indicator Status Color Indicate Status
PR W5 at A

Always-On Red Power instructions
x A et B IE

Flash Yellow Communication sending
- A G IR

Flash Green Communication reception
%5 3500 Page35 WY EZE S ERH AR AT
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Drive installation
USB ¢ RS485 W5 2% . A3 A H M T #iHr eCoder EAIHLARAT, T 5 4

£, FTH Y eCoderV1.0.8\IFIRAS RSN 22345, S bp XUk BR B A2 7 3R AT DX B 22 25
(i 10-3) &

WWW.ZCrocrr.cn

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

> eCodervV1.0.8 > IEAARBRGNERE

-~

BIR e HEA

® CDM21216_Setup < 2016/3/30 2H48..
e PL2303_Prolific_Driverinstaller v1.12.0 2015/10/7 £

i
[

A

B 3

[ I

W W

M

Q

n

~

m m

i B
o]
~—
=
=]
41k
B
= =
4
[+
[4¥) ~
e

Bt D RS e

Mg FE s
S/ FTDI COM Driver Pa... BILI{ERT
W/ FIDI CIM Driver Pa. .. EECEH

10-3 3Kz 2%

Figure 10-3 Drive installation
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Chapter 11 Encoder Software Instructions

1.1 E&INRE

Connection

B, sy WA L, ITRERS I, EEE N LS, A HS
ARRHIN g <Rl es 057 ded], sy R, VRN M g A A S A ]
5 NERZ I .

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 .
Connected
Reflash Disconnect g____‘ 2
Connect Settings Calibration Status Monitor
Mode RS485
Serialport cOoM2
Update Baudrate 2500000
eCoder Version |eCoder18/20S ‘
1 Firmware |TIX2D1 21119 ‘
BootLoader |TIBDDT20112714 ‘
Encoder Types |eCoder1E ‘

11-1 4%
Figure 11-1 Connection

%8 3770 Page37 EINNEZ = BERH AR AT
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12 RESER
Status
sy RS MR 1, fTIPRES BRI, FTRUE Blgmigds . 2 AL
SHERER, S CREURE” AL SRR ES R A E R REEES

HE A T RERWALH,
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  Englizh ® Status Monito i
Singleturn 73674
Connect Settings Calibration Status Monitor Multiturn ]

202.3517

Resolution ‘ AT ‘
Angle ‘ ‘

Update

Registers status

1. Singleturn activation

ST Status2 |00
MT Status1 |00 |

MT Status2 |00 | 2
K112 RS SR
Figure 11-2 Status
FINTEZ=ERHE AR AR % 3871 Page38
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113 4Rz EE
Setting

AP F AL B gmilas ML ET AL B 1 B NN AT
Reset ST: Set the encoder to absolute zero.

2B RAL: K2 BTHEGE TG 2 Rl i

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

BEPBWME: BUE H E SRR W2 HE.

Set Offset: Set a custom singleturn offset value.

T R R A

Clear Err: Fault reset.

Language | English (=] Setup
Singleturn ‘73673
Multiturn ‘0
Connect Settings Calibration Status Monitor
Abs position offset ‘0
Update

TE: HE R AR K

K 11-3 gafdds i E
Figure 11-3 Setting

Vi L (=5 B L - 0 Pl 2 1L

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

[m]

Reset 5T

Reset MT

Set Offset

Clear Err

FH B Bl BB T 5 2 i s = i B S B BRSO A

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

actual value - single-turn offset value.

2 3971 Page39
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Self-calibration

G ) 45 7E 22 2% 58 B A 5 B REAT — IR IR . RS HE T e T X 2 i 2 22
PHPREBAT BB, DML SEINE M — T iR e B, St fE
IR

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.

RAEDIRE : Ao A HE D) BE AT ZE A R Bt 2% O 22 [ 0 o il RHE™ #2080, 3t
NAHEF T SEHeahmabl, s “ PpuoReHE” B0 “EERGE” , AE sl 3R
BB el AT R, HEFR AR 0.25~1rev/s, SUFRIEE, Lt &4 RG
S EBNRRBIE . EH RN ATIEA TR, WA BRAL, T8 FH 870 1 e Ik =4 1 K
PURETE, B T BEAS AL Gl BEAS AL B OR ol 5 RS R g ) o HLRRR “AT
FENRHEER, SO RIIORAT” MR HESE . 383 WL ¢ e ] ) 5% 22 4 i o 75

4 CRIRICHE” RZETLHE>80%, UG “HEEARE” #EAT R RE.

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

WY FZ ZERHAT R A 7 % 4001 Paged0
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MIEETRE: X7 BT IR AR S A 25 vh AR HE 2 B0 AT N B 2 15 RE AT & 24 T 1Y)
RIEL,  CERURAE” M “EERUE” BIRAE R R RN Dyl 2 DR, N E
(R A A BRI YR — A o E I UL /e I F i 22 P 2 15 3

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.

O Calibration = @ 2|
Value ) o 1 2 3 4 5 & 7 8 9 10 M 122 13 14 15 1
hax s alallofrJolallalallololalalaloflolf204 T R AT R 2 I
39 46 Z S )
. SR R E R,
EFURE | o0 - R Ty
o Max Min — Result e
Maxand ET T caibrationcurve | Red waveform is for error

- o
Min Value % waveform before calibration.

or

Acquire Data Green waveform is for error
0 ‘ «( m “’W waveform after calibration.
L Blue is for calibration curve.
"y i
QLMY

\

() Repeat calibration
@ Single calibration

T T S T S S EP T S S T T A S SV T SN B |
0 20 4 6 80 100 120 140 160 180 200 20 240 260 200 300 320 340 30

© All trun calibration . Reference Angle(degress)
) Part tur calibration KR
Reset Gragh
: Sl Acquisition length
1&}%% 85, Recommended speed 0.25~1 v & q gt

Progress‘é_ 0% Tips: When the <Single calibration> and <Repeat calibration> checkboxes are deselectedthis performs a only,

K 11-4 gt as ke S &

Figure 11-4 Encoder calibration and measurement
FIEbRAE: RCHERTI EE IR ) 8 b AR 2 1R SR 22 1 70 B/ T 90%.
Judgment criteria: The judgement criteria of calibration and measurement waveform are

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

115 REREFEIRE
Causes of abnormal calibration waveforms
11.5.1. BEREET
Calibration failed
TR — A LA J LA

25 4171 Page4l IRDITH 2 R A PR A
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Generally, there are several situations for calibration failed:

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

R BLX AN & T A R T B, A A e A R sk S A e R
B, ZH BN LER

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.

& Calibration = O *
| Value 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
Max Min 5 -5 -3 -4 1 4 3 3 3 5 5 6 0 1 -4 -3 4
414 -374 R
In Range (%) 00 Error

Result

Min
- ——— Calibration Curve

250

Acquire Data

=
I&

Errar

-250

500
750
[} Repeat calibration
@ Single calibration . . . . . . . . . . . \ . . . . . |
| [ 0 40 &0 80 100 120 140 160 180 200 220 240 260 280 300 320 40 360
O All trun calibration Refarence Angleldegress)

() Part turn calibration

; : : Reset Gragh
Calibration Time

|8;, Recommended speed 0. 25—«1:__]

0%

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

B 11-5 BEARR 228 Y

Figure 11-5 Overall error out of range
R, BOBHBIRE,
The second type is that a spike appears in the waveform.
— ISR A R AR R TR, SR TR R R T L T B
TGS I -

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

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

WY FZ ZERHAT R A 7 4 4201 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 -4 -1 -2

225 -146 S EEEEE—

In Range (%) Error

| Max Min Result
- - 200 - = Calibration Curve

Acquire Data

Error

(] Repeat calibration

@ Single calibration i I L L L | L 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 0.25~1j

0%

Tips: When the <Single calibration> and <Repeat calibration> checkboxes are deselected this performs a measurement only
Bl 11-6 JRIEWTE
Figure 11-6 Spike waveform

W= SHEBOE. MBI OLEE LN 7 AT oA A

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

in the following ways.
1 e 2 A L 75 A 5 L L A R R

Check whether the power supply meets the voltage within the range of use.
2. T E AL A RIS £ S 15 LR B I B B AR [ E 5

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

3. M AR AR T

Check whether the installation distance is too far.
4. R B AR MATE 2 1S A0

Check whether the track of ring is damaged.

%5 4370 Page43 EINNEZ = BERH AR AT
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| O Calibration O x
Value ) 0 1 2 3 4 5 6 7 8 9 10 N 12 13 14 15 16
hiax MG 52 8 -8 -8 8 -8 -8 -8 -8 -8 -8 -8 - -8 -8 -8 -8
302467 -326686 e e s e S M — e
In Range (%) 500000 Error
Result

= Calibration Curve

.Max Min

Acquire Data| il i

& 0
2
=
-250000
-500000
[] Repeat calibration
8 Single calibration ] 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
z = = 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 S RE R T
Figure 11-7 Abnormal calibration graph

WY FZ ZERHAT R A 7 4 4430 Pagedd
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Radial error on calibration

AL 258 RO RS 1 22 e A DR G L) s A TR B R B AG JE ) OCHE, JUHAR IR 2R 72
XF Gt AR B T W, BAN O N A — 3R AN [R] A2 7] R 22 X6 2 v FR B2 o

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

WWW.ZCrocrr.cn

11.5.2.

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 x
| Value o 1 2 e & 7 8 9 10 11 12 12 14 15 16
Ma M s lall ol el a il ool ol ol A 1 o 1 |l o 5 || 1
a8 -0 e R e e e i
In Range (%) Error

Result

200 -
= Calibration Curve

=
I&

Acquire Data 100 |- TR

LT

.' i M 5!”’.-111 II mlrl{" ‘

Error
@
_-‘_
-
=
——
'_.
—

[} Repeat calibration
B Single calibration

© Al trun calibration
| () Part turn calibration
Calibration Time
]s;, Recommended speed 0. 25~1~Vj
0%

-200

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

20 40 &0 80 100 120 140 160 180 200 2 240 260 280 300 320 340 360
Refarence Angleldegrass)

Reset Gragh

B 11-8 f2IAR Z W2 0.02mm KAER T

Figure 11-8 Radial error offset about 0.02mm calibration waveform

R Z W 2] 0.02mm KHERE, BIRBARIIA T IEFTEZ N .

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

waveform is within the normal range.

% 4571 Page45
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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

Kl 11-9 2R Z e 0.2mm AR Y %%

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

Rl 0.2mm KB IE R %, w2 B TSGR N, EAHEER
R ZEN 0.02mm ~, KHERRZEPIE R R A mWE skt 2, 4T 90°
5270° frE, RZERRIEZE .

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.

WY FZ ZERHAT R A 7 4 4631 Paged6
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11.6 Ef4 R A F2R%

Firmware version upgrade
eCoder [ {1 hix A< € SCREI A T 1 11-10 o

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

TIT X 20121119

A4 % T 20204E 125 11 H 198}

Firmware was generated at 19:00 on 11 December 2020

X: B sk
X:Single readhead

H: Xk 2k
H:Double readhead

TI:eCoderll/eCoderl8/eCoder204mht ¥4
TI:eCoderll/eCoderl8/eCoder20 Encoder

ST:eCoder35/eCoderd5/eCodertsdm it 2
ST:eCoder3s/eCoderds/eCoder65 Encoder

K 11-10 Zi it (8 1 R A 5 SCRLU

Figure 11-10 Encoder firmware version definition
H T eCoder 5519w h &% & 15 (1) 7> 2840 F 3£ 11-1 Fror.
The current classification of the eCoder series encoder firmware is as shown in
Table 11-1.
R 11-1 B AR

Table 11-1 Firmware version type

[ 1 S BESE I TR =i
Firmware file Supported encoder types
TIX20121119.bin eCoderl1/eCoder18/eCoder20
STX20121119.bin eCoder35/eCoder45/eCoder65
STH20121119.bin eCoder35H
5 4700 Paged?7 WY EZE S ERH AR AT
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11.7 EH&FHRK

Firmware upgrade
T AR 11-11~ 11-12 FioR.
The upgrade steps are shown in Figure 11-11 and Figure 11-12.

Language English

Connect Settings Calibration | Status Monitor

Update

Bl 11-11 Jh ik
Figure 11-11 Upgrade button

O Program

Select eCoder Version eCoder35

Select File $TX20121119.bin

\ 1 2 l Upgrade Clear

—. Upgrade instructions;

1. Select the eCoder model to be upgraded.

2. Select the firmware(*.bin) to download, file path: <Dy/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.

K 11-12 JHad e
Figure 11-12 Upgrade process

WY FZ ZERHAT R A 7
ZEROERR CONTROL CO., LTD.
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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

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

: Upgrade succeeded, please restart the eCoder \

Select eCoder Version |eCoder35

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

B 11-13 FHE R
Figure 11-13 Prompt of upgrade completion
THE I a W B S, BT IE R Ay, A A TR B RCA, il 11-14
Fs .

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

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

% 4971 Paged9 EINNEZ = BERH AR AT
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Language English 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

K 11-14 THR I Ja BRI RAD as A A 1 A

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

ZEROERR CONTROL CO., LTD.
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Chapter 12 Exception Solutions

gt ds EANURES A, sy ORGSR v BLSE RIS ARG R

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

encoder status information in real time.

Language English

Connect

Settings

| &% Status Monitor — O %
Feedback

Singleturn 99960

Calibration Status Monitor Multiturn ‘0

Update

Angle 2745483

Resolution ‘17 ‘

Registers status

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

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

MT Status2 |00 | 2

B 12-1 Zblas IR A

Figure 12-1 Encoder status read

28 5170 PageS1
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RN2-1 SR A AL T 1%
Table 12-1 Exception handling method

RRfER
Messages
— & A
Causes

il e 4 it
Solutions

“HMITEE SIS B WHLIEREA S

“external magnetic field signal too weak” or “internal magnetic field signal too weak”
Bk SR A 2 R

The readhead is too far to the ring.

BT R R

Readjust the installation distance

R’ ER
Messages
— f 5 A
Causes

il e 46 it
Solutions

“HMEETE(E TR B “ WREIERL R
“external magnetic field signal too strong” or “internal magnetic field signal too strong”
Bk R A 22 e R i
The readhead is too close to the ring.
BRI R R

Readjust the mounting distance

o5 B

“HLPE R BN R B 2 EE AR 7 B “ 2 Rl R D AR

Messages  “Singleturn start error” or “Multiturn communication error” or “Multiturn synchronization error”
B AL BRER R )

Causes Read multiturn error

RS A 2 R R e

Solutions  Check the multiturn error and re-qualify the problem

RoaRfEE TR

Messages

— R

Causes

it PR it
Solutions

“Singleturn counter error”

Ghhes R IR HE; RGBS B

Uncalibrated encoder causes abnormal collected position information

HoEME: AEMRE TR, AW

Recalibrate and check power supply, to make sure that the power supply is normal, and check whether
the magnetic strip is not damaged.

R fE R
Messages

— R A

Causes
it Ve 5 it

Solutions

“Z W R
“Multiturn synchronization error”

2 [ AR AT A

Multiturn data abnormal

AT Z B R AL

“Re-execute the multiturn reset”

AN RS
Messages

— % JiE A
Causes

it R it
Solutions

Vbt HUA B2

"Nonius period count error"

KB B H

Position information acquisition abnormal
mAEMETEMBITRT, REMFRN TN, R EE TR IE.

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.

AN RS
Messages
— R A
Causes

figt R4 it

Solutions

“NHSBCE CRC HE IR

“Internal configuration CRC error”

PR B AR S

Singleturn configuration information is incorrect

RESHALH, FER HG5SH

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

WY FZ ZERHAT R A 7 5 5251 Page52
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AN RS
Messages

— R

Causes

figt ok 15 T

Solutions

“ZREEBEARL” W2 EE AL

“Multiturn power-off mark” or “Multiturn reset mark”

kb, BURAETE SV AMERAEL T, AR,

The battery is not need to connect for the first time when the power is on, or when 5V is powered off.

AT Z R AL B AR R AT

Perform a multiturn reset to clear the error.

R fE R
Messages

— R

Causes

fige ok 15 T

Solutions

CRMHBEEICT IEE (<3.15V) 7 8 RMRECTIREE (<3.05V) 7 8 “ R RS R Y
“Battery voltage below warning value (<3.15V)” or “Battery voltage below alarm value (<3.05V)" or
"Battery voltage error”

Ho bR 2 B e v H s S
Abnormal battery wiring or battery voltage

AT Lt
Check battery

N P
Messages

— R A

Causes

it R it
Solutions

“IIC I RES R B “NBTHEES 1 4R B “ TR 2 R

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

A7t L B 2 50 IR B A B 38 1752 2130

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

i EAHRH AN T A

It requires analysis by the relevant technician

N S
Messages

— R A

Causes

itk PR it
Solutions

“CEG R AT CRC THESSR” B “O N CRC BLE AR B “ 2 BLSF JE s iR
"Internal chip CRC calculation error" or "Internal chip CRC configuration error" or "Multiturn chip
start error”

Z BB S S

Multiturn configuration information error

MBS B IEH, w2k BS5SH

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

AN RS
Messages

— R A

Causes

it R it
Solutions

“HEESIRERTR” B8RS SRR B RAEL TR S TRRE”
“Magnetic signal amplitude error” or “Magnetic signal error” or “No magnetic signal status has
occurred”
G S I B R, B D PR R A A R R ) B T R AN R
The encoder has been disconnected from the ring, or there has been an overspeed movement during a
power off or poor battery contact

(o SRR R c S
Check the battery and the installation

N P

B 12 A AR IR A5 S iR

Messages  Internal 12-bit sensor signal error

— R ARG TR

Causes Sensor signal acquisition abnormal

il A i EARALIR BT RYY] ET R

Solutions Strictly follow the "Chapter 3 Installation instructions" for installation
%5 5370 Page53 WY EZE S ERH AR AT
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Part numbering

eCoder 35 M-R 20B

FEmE B Product type

eCoder

- BELERLZE RV ZeroErr encoder series

L MR Inner diameter

11 -
18 -
20 -
35 -
45 -
65 -
35SH -

11mm
18mm
20mm
35mm
45mm
65mm
35mm

% B #Th B Multiturn counter function

S - TZIBENCIZIEE Singleturn counter function
M - WZECIZIIEE Multiturn counter function
FEO 2R Interface type

R - RS485 ifiill RS485 Communication

Resolution

17B -
18B -
19B -
20B -

21B -

17 B2 #EZ (T 45 17 bits per resolution (all models supported)
18 4y e (SLFFFTA Z45) 18 bits per resolution (all models supported)
19 (23 #EZ (L FTA %45 19 bits per resolution (all models supported)
20 FIrHER (I eCoder35, eCoder45, eCoder65, eCoder3SH)

20 bits per resolution (eCoder35, eCoder45, eCoder65, eCoder35H only)

21 L (I SZFF eCoder35H) 21 bits per resolution (eCoder35H only)

W F 2 ZERHA R AR
ZEROERR CONTROL CO., LTD.
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13.2 Bt

Accessories

RS485 %4k Connector: 30cm

\

eCoder iR 2% eCoder to PC Connector

3.6V % [B Hi i Multiturn battery

/ SENLAS%T Locating pin: ¢ 2*15mm

+ 7 [EH %€ W84 Cross fixed screw: M2*5mm

i
%f L]
N 7S fA [E %2 1247 Inner allen screw: M2.5*5mm
13
=
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S ER Head Office

AT EEREREBRAF
Zeroerr Control Co.,Ltd.
My ik Address: HUETTARERINTT 2 X yb 4T IE A b AL X b H 2R 10 %5 3 B
3/F, No.10, Zhongrilong Road, Bogang Community, Shajing Street, Bao'an District,
ShenZhen City, Guangdong Province, P.R.China
BRI Sales support: 134 8079 6208
136 0260 7132
H 48 Email: sales@zeroerr.cn
Sales Email: marketingdirector@zeroerr.cn
4 J5 37 FF Technical support: 178 2067 6603
400 893 0660
FEUFEE Y Advice: network@zeroerr.cn

L EkF AR Z#F Global Support

TEVT I ATk, IR I BB B AR
Visit our website to contract your nearest sales representative.

WWW.ZCToe1r.cn
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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 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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