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1. PREFACE 2. SAFETY

Pl e 1.1 Version: 1.0 ApriL 2016 2.1 SAFETY ISSUES

SEfrety 1.2 APPLICABLE DOCUMENTS 2.2 ESD NoTES

Product Overview = DS-25 Electric Encoder data sheet AlthOl:Ig.h the D‘.S—.25 Electljic Encoder is insensitive to ESD and
parasitic capacitive coupling from adjacent AC voltages, we

Unpacking highly recommend to enable a discharge path with <20 kQ
between the machine shaft and the electronics ground.

Electrical Shielding: the Electric Encoder housing material is non-

Connection conductive polymer - ULTEM, the internal ground (return)
path of the 5V power supply IS NOT CONNECTED to the cable

SOft"Var? shielding. We highly recommend grounding the cable shielding

Installation through the connector body or by other means.

Mounting

Verification

Note: During high-speed rotation, bearings may isolate the shaft
Calibration from its grounding. It is essential the shaft remain grounded

using a sustainable method during such high-speed operations.
Mechanical ICD

Mounting options
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PRODUCT OVERVIEW

1 OvVEeRVIEW

The DS-25 absolute position Electric Encoder™ is a
revolutionary position sensor originally developed for harsh
environment critical applications. Currently it performs in

a broad range of applications, including defense, homeland
security, aerospace, and medical and industrial automation.

The Electric Encoder™ non-contact technology relies on an
interaction between the measured displacement and a space/
time modulated electric field.

The DS-25 Electric Encoder™ is semi-modular, i.e., its rotor and
stator are separate, with the stator securely housing the rotor.

3.2

(1) Encoder stator

(2) Encoder rotor

(3) Encoder mounting clamps
(4) Rotor holder

(5) Cable interface

INSTALLATION FLOW CHART

Mechanical
mounting

Electric
installation

Mechanical
compensation

Electric / SW

compensation

\ 4 [

___I
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3.3 ENCcoDeR MOUNTING

Preface
Safety

Product Overview

Unpacking @
Electrical
Connection

Software
Installation

Mounting
Verification

Calibration
Encoder mounting

Mechanical ICD The encoder rotor (2) attaches to the host shaft (d) by pressing it
against a dedicated shoulder (a) ,a screw and washer or circular
spring and washer at the end of the shoulder maintain pressure,
recommended force of 0.3 Nm with M3 screw.

The encoder stator (1) is centered by circumferential step (b)

and attached to the host stator (€) using three encoder clamps,
recommended force of 0.3 Nm with the supplied encoder clamps .

Mounting options
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ENCODER STATOR / ROTOR RELATIVE POSITION Verify proper rotor mounting with the Encoder Explorer tools
Preface The rotor is floating, therefore, for proper relative axial mounting “Signal analyzer” or "Mechanical installation verification.”

distance "H" between the shaft shoulder (b) and stator mounting
recess (a) should be 1.4 mm nominal.
For ease of mechanical mounting compensation by rotor shims,

Safety

Product Overview

) . . : Scope - Fine channel with offsets compensation =3
the recommended distance is 1.4 - 0.05 mm, yielding analog
Unpacking output amplitudes as follows: 600 1
Fine channel 300 -500 mV 500 1
q 400 A
Electrical Coarse channel 200 - 400 mV oo ]
Connection 200 00V 1Y 0 N 1 4 L N S N LSTA S Y RPN
2100 S 0 RS AE MO L S LW ) e
Software g o
|n t u t n 3_100..,,.‘
-300 ®
Mounting -400 1
Verification 500
-600 +
Calibration Sine (Blue): 3025 mV Cosine (Yellow): 1155 mV
Sine minimum:  -329 5 mV Cosine minimum:  -328.7 mV
Mechanical ICD Sine maximum:  329.0 mV Cosine maximum: 3304 mV
Mounting options Lissajous - Fine channel with offsets compensation =
H 1.4mm +0/-0.05 S RS (SOt Y FOSIE SRS -

Sine [mV]

The DS-25 amplitudes compenstation:
- SW tool (electric compensation) for fine tuning
- Mechanical compensate by using 50 um shims below the rotor : : :
\\‘ \
o (available as DS25-R-00 kit) .
N e t Z e r Fine sine offset: i -144 mV Coarse sine offset: -17.24 mv
Fine cosine offset: 1.72mV Coarse cosine offset:  20.69 mV
v Precision Motion Sensors Ltd.
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4. UNPACKING

Pl e 4.1 STANDARD ORDER
The package of the standard DS-25 contains the encoder with 250mm shildedd cable AWG30.

Safety
Product Overview 0PT|0NAL ACCESSORlES:
(1) DS25-R-00, Kit, Rotor mounting shims : x10 stainless steel 50um thick rotor mounting shims

Unpacking (2) MA-DS25-004, Kit , end of stepped shaft installation kit (M3x5, washer)

_ (3) EAPKOO4, Kit , encoder mounting clamps , (3 clamps, 0-80 UNF HEX Socket screw L 3/16" 5.5 )
el (4) CNV-0003, RS-422 to USB converter (with USB internal 5V power supply path)
Connection
Software

Installation

Mounting
Verification

Calibration
Mechanical ICD

Mounting options
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5. ELECTRICALINTERCONNECTION (ii) Configuration and setup mode:
P This chapter reviews the steps required to electrically connect This service mode provides access via USB to a PC running
reface i T - ) . .
the DS-25 with digital interface (SSi or BiSS-0). Netzer Encoder Explorer application (on MS Windows 7/8).
Safety Communication is via Netzer Communication Protocol (NCP) over
CONNECTING THE ENCODER RS-422 using the same set of wires.
Product Overview The DS-25 operates has two operational modes: Use the following pin assignment to connect the encoder to a
Uroacki (i)i. Absolute Position over SSi or BiSS-C: This is the power-up 9-pin D-type connector to the R5-422/USB converter CNV-0003.
npacking

default mode.

Electrical
Connection
( Host System )
Software
Installation = | CLK/NCPRX[+]  (gray) >’
GL) -«
MOUnting _8 AC:LK/ NCP RX [_] (blue) ASEEEERRARARS
Verification g J_ '--g“‘
LIJ —_—
Calibration = 15V
5 | DATA/NCPTX[-] (vellow) ol
Mechanical ICD 0 §12070
i | DATA/NCPTX [+] (green) o
Mounting options 1
Gnd (black)
= 5V (red) L : o .
[ ) (1) DS-25 encoder with SSi / BiSS external module SC2SSi.

(2) RS-422 / USB converter (CAT No. CNV-00003)

SSi / BiSS interface wires color code Electric Encoder interface , D Type 9 pin Female

Clock + Grey Clock Description Color Function  PinNo

Clock - Blue coi Clock / NCP R Gray Clock / RX + 2

_ i Clock / N X
Bata \((]ellovv Data Blue Clock / RX - 1
G;t; + B:ee: . ; D NG Yellow Data/TX - 4
ac roun i Data
\\\’\ G D t TX 3
o +5V Red Power supply — SR

N e t Z e r Ground Black GND 5

v Precision Motion Sensors Ltd. Power Supply e = :
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5.3 ELECTRICAL CONNECTION AND GROUNDING 6. SOFTWARE INSTALLATION
Preface The DS-25 does NOT come with specified cable and connector, however, The Electric Encoder Explorer (EEE) software:
do observe grounding consideration: » Verifies Mechanical Mounting Correctness
Safety [1] The cable shield does not connect to the power supply return line. « Offsets Calibration
[2] Ground the host shaft to avoid interference from the host system, Cot Land =i L lvsi
Product Overview which could result in encoder internal noise. " -€Ls Up generatand signat anatysis
Unpacking This chapter reviews the steps associated with installing the EEE

Note : 4.75 to 5.25 VDC power supply required software application.

Electrical
Connection 6.1 MiNniMuMm REQUIREMENTS
= Operating system: MS windows 7 /8 /10, (32 / 64 bit)
Software .
M. = Memory: 4MB minimum
= Communication ports: USB 2
Mounting = Windows .NET Framework , V4 minimum
Verification

6.2 INSTALLING THE SOFTWARE
Calibration Run the Electric Encoder™ Explorer file found on our website:

Encoder Explorer Sw Tools.
Mechanical ICD

Mounting options

\\\\\\
\
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MOUNTING VERIFICATION

conterts——— JRR

Preface Perform mounting verification before calibration to ensure optimal 7.1?h [\'/\IAEEHAM[CIAL I“{LSTALLCTIQﬁ'_\l V_ERIFICATLON d
performance by selecting [Verification] on the main screen of the e fllechanica ns;a ‘_—"t'(in er! _Cat';m prl?v' es procz uresfto
Safety Encoder Explorer or by using the signal analyzer under “Tools" ensure proper mechanical mounting by collecting raw data o

the coarse and fine channels during rotation.

A

Product Overview

STARTING THE ENCODER EXPLORER

Make sure to complete the following tasks successfully:

(d) Select [Mechanical Mounting Verification] on the main

screen.

Unpacking = Mechanical Mounting

Electrical = Electrical Connection

oo = Connecting Encoder for Calibration i i
= Encoder Explore Software Installation T

Software

N %,
) X ! ) \@\\\ /’//%//
Installation Ensure proper communication with the encoder: Mecharica d §§ = * //%4,
. . . . installation § %
V- (a) The status bar indicates successful communication. veicaion B =
0%“.1 mg (b) Encoder data displays in the Encoder data area. (CAT No., serial No.) Caibraion 210 0 T
Verification (¢) The position dial display responds to shaft rotation. s
Parameters 240 120 §
Calibration 210 160 ?‘3
/ 180 :\\\\\§
uy, \\\\\\\
Mechanical ICD Encoder data //////5//"/"'//1‘/Mmduljllnhm}\\\\\\“\\\\\\\\\

Run the Electric Encoder Explorer tool (EEE).

CAT# DS-37-16-DF-S0

W
Ay ‘l' iz
o "

Position [degrees]
Resolution 131072 CPR (17 bits) 6 0 . 0 9 5 [ 2
Mounting options Fle Edt Cabraton Took Configuration Hej Serial No-SNI1200105 SNEWS 3.7.0 21880 [counts] Bllfsiaus)
fig b
\\\\\\\\\\‘\“\}“W"' "'p’"!””ﬁﬂp/// Signal amplitude [mV] BITis OFF
\\\\\\\\\\\ ﬂ///,/;,/ 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 400
O \ W,
S M, PRI | 0:00000000
N
§ 330 30 Encoder detected on COMS, SETUP MODE J
Mechanical S
Mechani £ C
installation -2 300
verification 8
=
=
Calibration £ 270 H .
=
Es Disconnect
s
Parameters 2z 240 120
<~
Z
%, 150
b % %y 180 S
“l o
i | W
oA
Encoder data
Type DS-25-16-DF-0E2 90 B 6 8 9 Position [degrees]
Resolution 131072 GPR (17 bits) 33019 ] BIT status
Serial No 134000321
Signal amplitude [mV] -
100 125 150 175 200 225 250 275 300 325 350 375 400 425 430 475 500 525 530 575 600
\\\\\ N\ B 0 0 0 00 Moo oo g
N
N Opening & JOMS was opened successfully. Encoder detected... OK, FW version is 3.7, FW revision s 0.

v Precision Motion Sensors Ltd.
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(e) Select [Start] to initiate the data collection.

(f) Rotate the shaft for data collecting of the fine/coarse
channels.

(g) At the end of successful verification, SW shows "Correct
Mechanical Installation.”

Samples per channel Total time [sec]

500 25,00

Fine Sine [mV]

Fine Cosina [mV]

Samping the Fine channel. Continue rotating the shaft unti the Start button ights up again.

e Gioso

Wechanical installation verification P st » ) iz
i status
- = f

Mechanical installation verification

T L7 )

Mech status

Correct mechanical installation g

Channel sslect Samples per channel Total time [sec]

® Fine Coarse 500 ] 2500

Fine Sine (mv]

Fine Cosine [mV]

Close

Start rotating the shaft and press the Start button to begin.

(h) If SW indicates “Incorrect Mechanical Installation,” place the
mechanical shims below the rotor, as presented in paragraph 3.3
- "Rotor Relative Position."

Mechanical installation verification 4 =

= h

Incorrect mechanical installation

Channel select Samples per channel Total time [sec]

s Fine Coarse (500 +  [2500 2]

—
Fine Sine [mv)

Fine Cosine [mV]

]

Start rotating the shaft and press the Start button to begi.

Close ‘
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8. CALIBRATION

8.1 OFFseT CALIBRATION
For optimal performance of the DS-25 Electric Encoder, the
inevitable DC offset of the sine and cosine signals must be
compensated over the operational sector.
After successfully completing the Mounting Verification
procedure:
(a) Select [Calibration] on the main screen.

¥ Electric Encoder™ Explorer v205.1
Fie Calbraton Tools Hep

330 30
Mechanical
installation
verification

Calibration a

1

Reset &
Disconnect

Parameters

240 120
210 150
180
W
U AW
//////’”hf/f' i | ! \\\\\\\\\\\\\
Encoder data ity
CAT# DS-37-16-DF-SO
Position [degrees]
Resolution 131072 CPR (17 bits) 6 0 . 0 9 5
SerialNo. 143200105 FW 37.0 21880 [counts] BIT status
Signal amplitude [mV] BIT is OFF
100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
0 0 o o0 0 0% 00 3 ot
Encoder detected on COMS. SETUP MODE J

(b) Start the data acquisition while rotating the shaft.

The progress bar (c) indicates the collection progress.

Rotate the axis consistently during data collection—covering
the working sector of the application end to end—by default
the procedure collects 500 points over 75 seconds. Rotation
speed is not a parameter during data collection. Data collection
indication shows for the fine/coarse channels, a clear “thin"
circle appears in the center (d) (e) with some offset.

-
Voltage offsets calibration

Turn grid OFF b

s

500 E

o

c

(7]

— 2

5 =

i : =
Offsets [mV]

! Before After |
Fine sine offset 1.15 N/A |
Fine cosine offset 1.44 N/A

il

N/A N/A
S
N/A N/A E
g
Coarse sine offset 1.44 N/A (7]
-]
&
Coarse cosine offset 0.29 N/A 3
(@]
Sampling progress
Sampling the Coarse Channe’ g ; g X
o C Cousecosneim | |

Discard ‘

Continue rotating the shaft until the Start calibration button lights up again.

Offset compensated Fine / Corse Channel

Lissajous - Fine channel with offsets compensation

e Lissajous - Coarse channel with offsets compensation

(5m)

Sine [mv]

Sine [mV]

Cosine (mV] Cosine [mV]
Fine sine offset. 1.15mV Coarse sine offset: 144 mV Fine sine offset: 1.15mV Coarse sine offset: 144 mv
Fine cosine offset: 1.44mV Coarse cosine offset 029 mv Fine cosine offset 1.44mV Coarse cosine offset 029 mv
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8.2 CAA CALIBRATION

The following calibration aligns the coarse/fine channel by
collecting data from each point of both channels.
Select [Continue to CAA Calibration]

In the CAA angle calibration window, select the relevant option
button from the measurement range options (a):

e Full mechanical rotation - shaft movement is over 10deg -
recommended.

e Limited section — define operation of the shaft in a limited
angle defined by degrees in case of <10deg

e Free sampling modes - define the number of calibration
points in the total number of points in the text box. The system
displays the recommended number of points by default. Collect a
minimum of nine points over the working sector.

. Click the [Start Calibration] button (b)
e The status (c) indicates the next required operation; the
shaft movement status; the current position, and the next target

EA offsets calibration

X4

Measurement range
9 Full mechanical rotation
a 1 Limited section [degrees] 45

Free sampling mode

Shaft movement status

No shaft movement was detected
during sampling.

Results [electrical degrees]
Before calibration

Total number of points

12

Recommended: 12

‘ Start calibration

4

After calibration

position to which the encoder should be rotated. CAA -8.70 N/A
Mounting options ° Rotate the shaft/encoder to the next position and click the -
[Continue] button (€) - the shaft should be in STAND STILL during ‘
the data collection. Follow the indication/interactions during the
cyclic process for positioning the shaft --> stand still --> reading & Discard d
calculation.
e Rgpeat the above step f(?r all defined points. Finish (d) E{j{‘-‘“ Start to begin. _ 2l
. Click the [Save and Continue] button (e).
The last step saves the offsets CAA parameters, completing the
calibration process.
\\\\\\’\
v Precision Motion Sensors Ltd.
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8.3 SEeTTING THE ENCODER Z€ERO POINT 8.4 JITTER TEST

The zero position can be defined anywhere in the working sector.

Preface
» Rotate the shaft to the desired zero mechanical position. Perform a jitter test to evaluate the quality of the installation;
Safety = Select "Set Current Position" as zero by using the relevant op- the jitter test presents the reading statistics of absolute position
tion, and click [Finish]. readings (counts) over time. Common jitter should be up +/-

Product Overview three counts; higher jitter may indicate system noise.

Unpacking

Electrical

i e I - 0 £3
Connection -- —
Set User Zero Position Fle Edt Caibraton Toos Configuaton Hep

Disguise as C version WL
SIS User Zero Position Q\“\\“\\\“\N\w i V’”’/%%,
& 0
N 330 30
Installation . . < [ aecrenca | &
@ Setcurrent positionas  |0.000 | degrees S ‘ 00 /
Mounting ) Set current positionas |0 ~| counts ’ | ot 2 %
——— Disconnect
Verification ) ) : o 200 120
) Set specific UZP to 0.000 ~| degrees ‘ \ S
%;//// 210 o 150 Run profile

Calibration : - , W
) Set specific UZP to 0 | counts ’///,4,,,,,” ’///lllfmﬁu||Lnf\m‘\\\\\“‘\\\\\\k\\\

Encoder data
. o ) Type DF 60325650 5 7 . '7 '7 0 Position [degrees]
MeChanlcal |CD F|n|5h D|5[‘;a[d Resolution 262144 CPR (18 bits) 42067 BIT status
Serial No 101200300
| ‘ Signal amplitude [mV] BITis OFF
M O u n tl n g O ptl O n S 300 325 350 375 400 425 450 475 500 525 550

L [

Opening COM Port... COMS was opened successfully. Encoder detected... OK. FW version is 3., FW revision isO.

. N Jiter test ==
¥ Elctic Encoder™ Bxplorer 201C - = b ket S
Timing and Sampling N N
Fle Edt Calbraton Toos Configuration Hep e e a— 55 Fine Jitter histogram
\\\\\\\\\\\;\\“\“'V"'Y"'V"'V"f/ﬂ«///,/, . Amount of samples 50
\\\\\\\\ V////// /V 50
\ ////,/// Mode select
0 o . © Fine vdd 45
Mechanical Vet Start
installaion 300 50 Coarse
verification AP
- (5:;4;?;( absolute position [degrees]
€
Disconnect ':m“: &
Parameters 240 120 st degress]:+00014
EA ]+ 1
couns} 1107
is] 106
210 150 e
180 N [Cnﬂzusmsl 839
’//?/////// d \ t\\\\\\\\\\\\ ; imum [counts]: 739 10
Ul osne e o2
\ Encoder data 5
\ Data
on Type DS-25-16-DF-0C 0.000 Position [degroes] Fine channel resoluton: 8192 0l
\
1108 1107
K Resolution 131072 CPR (17 bits) 0 e BIT status Coarse channel resoluton: 8152 Fine EA
K Serial No. 134000321 AP resolution: 262144 (e EA counts
: Signal amplitude [mV] ErisGE —_— — ——
100 125 150 175 200 725 250 273 300 325 350 375 400 423 450 475 500 525 330 575 400
v Precision Motion Sensors Ltd. — -
| Opening COM Port...COMS was opened successfully.Encoderdetectede. OK. PW version s 3. FW revision 0
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In case the reading data (blue dots) are not evenly distributed

on a thin circle, you may experience “noise" in your installation

Preface (check shaft/stator grounding).
Safety
Prod uct O\/ervie\/\/ Lissajous - Fine channel with offsets compensation =2
Unpacking “1
Electrical
Connection
Software §
Installation
Mounting
Verification
5l
Calibration
Cosine [mV]
. [l i I i 2183 mV
Mechanical ICD Finecosheofsst  -0.88mV Goorse cosimo ofset. 891 mV

Mounting options

. ~)

Error! Fine Roundness factor was 78.07% which is less then 85%! |

\\\\\\
\

v Precision Motion Sensors Ltd.
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5.60

MOUNTING SURFACE
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Preface

+0.
@25 +0.05 *
Safety B A
0
. 6-0.02 *
Product Overview B Z; 005 A
1 ]0.02|C
Unpacking
0.20 X 45°
Electrical '
Connection M3 T 6 l
Software ®7.30 -8.05 * | l Ci 0
. gl
Installation P16 L~ g 3
. ®5.60 o<
Mounting SECTION A-A -
Verification P23
. ) SECTION D-D
Calibration
3HOLES #0-80" EQ.SP.
Mechanical ICD
Mounting options : ,r i
g0p T [1 I
- <
Q
o
g 3 E
- 3
DETAIL B o| —
SCALE 4:1

Shaft - End installation (stei)
Part Description QTy.

1| DS-25-16 DS-25 d 1
- | | encoder ‘
o~ N e t Z e r 2 | EAPKOO4 Kit Kit, 3 x Encoder clamps ULTEM 1
3 Shaft End installation| Washer DIN125-A3.2 1
N\ Frocson Moton Sermors L. y| MA-D525-004 kit Screw DIN 7984 M3x5 1

Critical dimensions marked with **"
!
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Contents +0.07
@25 +0.05*

Preface 1 Jo02]8 02l @
: . ofS 5.02
0.05[A -0.02*
Safety . 00| A
Product Overview ; = L]oo2|c
0 ‘ g [ 0.20 X 45°
Unpacking / |
Electrical # T ‘ T i
Connection M3 V6 — 3
0 go
7.30-0.05 * —
Software 2 0.05 $5.60
Installation P16 ®23
®25.50
Mounting ©[o.1|A
Verification SECTION A-A SECTION C-C
Calibration
Mechanical ICD
Mounting options 3 HOLES M2 EQ.5P. ] = —
Ty ,
* | f
3 o
? g 4 oo
Sl 3 &l g 2
~l o B B B
o —_ To)
DETAIL B
SCALE 4 : 1
—{A Deep, Shaft - End installation (step)
Description ‘
1| DS-25-16 DS-25 encoder 1
W 2| EAPKOO05 Kit Kit, 3 x Encoder clamps St.5t. 1
3 Shaft End installation| Washer DIN125-A3.2 1
’ N e t Z e r y| MA-D525-004 kit Screw DIN 7984 M3x5 1
\_/ Precision Motion Sensors Ltd. Critical dimensions marked with “*"
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