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DF-60-32-SG-S0 Electric Encoder USER MANUAL

1. PREFACE 2. SAFETY
1.1 VERSION : 1.0 SEPTEMBER 2014 2.1 SAFETY ISSUES
Pref
relace 1.2 APPLICABLE DOCUMENTS 2.2 ESD NOTES
Safety = DF-60-32-SG-SO Electric Encoder data sheet The DF-60 Electric Encoder is insensitive to ESD and parasitic

capacitive coupling from adjacent AC voltages. It is highly

Product O i . .
roduct Bverview recommended to enable discharge path with less than several

Unpacking tens of kQ between the machine shaft and the electronics
ground.

Flectrical Shielding: the Electric Encoder housing is built of Aluminum

Connection with non-conductive anodized layer.

Software

Installation The internal ground (return) path of the 5V power supply
IS NOT CONNECTED to the cable shielding, it is highly

gL recommended to ground the cable shielding through the

Ve Aesimen connector buddy or by other means.

Calibration Note : During high speed rotation, bearings may isolate the

shaft from its grounding. The shaft must be grounded using a

lEseime 1D sustainable method for the operation rotation speed.

Precision Motion Sensors Ltd.
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3. PRODUCT OVERVIEW 3.2 INSTALLATION FLOWCHART

3.1 OVERVIEW
The DF-60-32-SG-S0 absolute position Electric Encoder™ is a

Preface . . .
revolutionary position sensor, originally developed for harsh
Safety environment specialized applications, available for broader Mechanical Mounting
. range of defense, homeland security, aerospace and industrial
Product Overview automation.
Unpacking
The Electric Encoder™ non-contact technology relies on ‘ _
Electrical interaction between the measured displacement and a space/ Electric Installation
CEnMEEen time modulated electric field.
i . - .
Software The DF-60 Electric Encoder™ is modular, i.e. its rotor and stator
: are separate.
Installation P Mechanical Mounting
) Verification
Mounting Encoder stator (1)
Verification Encoder rotor (2)
Calibration Encoder cable (C)

Calibration

Mechanical ICD

Precision Motion Sensors Ltd.
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3.3 ENCODER MOUNTING

Preface

Safety
Product Overview
Unpacking

Electrical
Connection

Software
Installation

Mounting
Verification

Calibration

Mechanical ICD Typical encoder installation includes

= Encoder stator (1) — Encoder static part with mounting screws.
= Stator mounting screws (1a)

= Encoder rotor (2) —Encoder rotor part with mounting screws.
= Rotor shaft mounting hole (2a) and centralization hole (2b)

= Encoder Seating / stator (host machine) (3)- with appropriate
The encoder stator is connected to the application static section
and should be centralized by the circumference step (A) and
fixed by [3] three screws (1a), the encoder rotor should be fixed
by [4] four screws and centralized by 2 pins (2b).

Precision Motion Sensors Ltd.
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ENCODER STATOR / ROTOR RELATIVE POSITION

For proper performance the air gap should be Mechanical mounting filler guage of 0.6mm can be used for
0.6mm +/- 0.1mm. [0.0236” +/- 0.0039”] verification
Preface . Filler guage (4) of 0.6mm (CAT No. MP-01014)
(2
Safety \__/

Product Overview

Unpacking

Electrical

Connection

Software

Installation { 3 }/

Mo.u.ntm.g Proper mounting will ensure correct amplitude level of
Verification Fine channel 200 - 500mV

Calibration Coarse channel 200 - 500mV

Mechanical ICD

(Chantaves ) Amplitude vs. air-gap Proper rotor mounting can be verified by using the Encoder
s Explorer tools “signal analyzer” or “Mechanical installation
" “%0 verification”

e l\ : I Eavamens - Fare channel with offaets compenastion ray
. I g
3 350 | o
»e
300 i 09
250 - 5.;'
200 ﬁ
-0
150 T T T T T .
0.4 0.45 oS5 0.55 06 0.65 07 0.75 "
mm Sine (Blus) 3025 mv Cosine (Yellow).  -1155mV
Sine munimum: 329 5 mV Cosine minmam. 328 7 my Conne ju¥]
Sine madmum: 329 0 m\y Cosine magmum. 130 4 my. Fine i oftet A mY Comsesine ofset 1724V
Fine cosine offset 172 mV Coarse comne offset 2060 my
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DF-60-32-SG-S0 Electric Encoder USER MANUAL
T 4. UNPACKING

4.1 STANDARD ORDER
Preface standard DF-60-32-SG-S0 package contain encoder only (stator / Rotor).

Safety 4.2 OPTIONAL ACCESSORIES

. Optional accessories available :
Product Overview

Unpacking Accessory CAT No. Description
Electrical MP-01014 DF-60 ,0.6mm filler guage
Connection
S RJ-DF-60 DF-60 demo jig
Installation RS-422/USB converter

_ CNV-00003 (with internal 5V P.S. USB path)
Mounting
Verification
Calibration

Mechanical ICD

Precision Motion Sensors Ltd.
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DF-60-32-SG-S0 Electric Encoder
5. ELECTRICAL CONNECTION

This chapter reviews the steps required to electrically connect
the DF-60and includes the interconnection for :
- Digital SSi output with NCP option for calibration.

5.1 CONNECTING THE ENCODER
The DF-60Electric Encoder operates in dual modes,
(i) Absolute Position operational mode: by default on power up
the encoder performs in absolute position- SSi interface

Figure 01: Encoder and Host Connections

Host System
SSi-CLK /NCPRX  1(gray) 5V
E  SSiCLK/NCPRX 2 (blue)
| ]
(o]
U P
7 7=
m ———
£ SSi-DATA/NCPTX 3 (yellow) 5V
ki =0
T SS-DATA/NCPTX 4(green) 1200
Gnd 5 (black) =
5V 6 (red) l

(ii) Configuration and setup mode: provides easy access
through USB to a PC running Netzer Encoder Explorer
application (on MS windows 7/8) , communication is done by
Netzer Compact Protocol (NCP) over RS-422 by using the same

set of wires .

Use the following pin assignment to connect the encoder to a
9-pins D-type connector of the RS-422/USB converter , standard
Netzer connector or use the adaptor cable CAT No CV-0039

All specifications are subject to change without notice

Confidential Netzer Precision Motion Sensors LTD Propriety

USER MANUAL

Table 1: Pin Assignments for 9 - Pins D-type Connector

2 Clock+ | Grey .

SSi Clock/ NCP RX
1 Clock - Blue
4 Data - Yellow .

SSi Data / NCP TX
3 Data + Green
5 GND Black Ground
8 +5V Red Power supply

(1) Encoder DF-60 mounted (demo jig example)
(2) Adapter cable- optional
(3) RS-422 / USB converter (CAT No. CNV-00003)

Paace 8 of 16
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Preface
Safety 5.3 ELECTRICAL CONNECTION AND GROUNDING
Product Overview The DF-60-32-SG-S0 is provided with cable , however,
, grounding consideration should be in place;
Unpacking
Electrical [1] The cable shield is not connected to the power supply return
Connection (minus) line.
[2] The encoder stator should be ground to the application
Software :
stator by the terminal lug.
Installation S
[3] The application shaft should be grounded.
Mounting
Verification Note : P.S should be 4.75 to 5.25 VDC
Calibration

Mechanical ICD

Precision Motion Sensors Ltd.
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6. SOFTWARE INSTALLATION

The Electrical Encoder Explorer (EEE) software is used for:
= Mounting Verification

Preface = Calibration

= General setup

Safety This chapter reviews the steps associated with installing the EEE
Product Overview software application:
Unpacking 6.1 SOFTWARE MINIMUM REQUIREMENTS

Verify that the host computer on which the EEE application is
Electrical

installed, includes the following configuration:
Connection = Operating system: MSWIN 7, 32 / 64 bit
= Memory: 4MB minimum

Software
Installation = Free disk space:
= Communication ports: USB 2
Mounting = Windows .NET Framework , V4 minimum
Verification

6.2 INSTALLING THE SOFTWARE
Calibration 1. Run the Electric Encoder™ Explorer 2.01C.msi file , can be
found on Netzer Precision Motion Sensors WEB site  (www.

Mechanical ICD netzerprecision.com under /support/SW Tools)

Precision Motion Sensors Ltd.
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7. MOUNTING VERIFICATION 7.2 MECHANICAL INSTALLATION VERIFICATION
I\/Iount'ing verification should be performed before calibration to Figure 02: Starting mechanical Installation Verification
ensure optimal performance e '
Preface Mounting verification can be performed by using the (e o
“verification” on the main screen of the Encoder Explorer or by Ty i
Safety using the signal analyzer under “tools” n
Proeliet Qeries 7.1 STARTING THE ENCODER EXPLORER o e
Unpacking 1. Verify that tasks hgve been completed successfully:
= Mechanical Mounting
Electrical = Electrical Connection o e 45,168 roiswem
Connection = Connecting Encoder for Calibration Sl e e et e
S = Software Installation T
T 2. Double-click the Encoder Explorer icon. The EEE main screen _
nstaliation . .
will be displayed. o ‘ . The Mechanical Installation Verification (a)provides simple
Mounting 3. ]\c/e”rlfy proper communication with the encoder using the procedure to ensure proper mounting by collecting raw data of
Verification © owmg.' , o . the coarse and fine channels during rotation.
- = (c)The position dial display respond to rotation of the 1. Click the button (b). Bar graph indicates the
Calibration axle/rotor. verification process.
. = (a)The status bar indicates successful communication. 2. Rotate the shaft for data collecting of the fine / coarse
Mechanical ICD . . . L . . .
= (b)Information associated with the encoder is displayed in the channels- process bar graph will be active.
Encoder data area.(CAT No, serial No.) 3. Verify that the correct mechanical installation status is

displayed. (c)
In case of “non successful” results- mechanical compensation
should be deployed for proper amplitude levels .

Precision Motion Sensors Ltd.
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2. DF-60-32-SG-S0 Electric Encoder USER MANUAL
Contents ... 8. CALIBRATION

\\\\

Commoton A Ui ot A To optimize the DF-60-LM Electric Encoder performance
Averags radus NA o N Avornge radus: NA . . . .
Preface oo e [ anaisoz O | oot A calibration is needed (offsets) over the operational sector.
5 Mechancal tslnon sts Verify that the Mounting Verification procedure has been
Safety § A completed successfully.
. A 1. From the main screen, click the [YIERYNIIELY button.
Product Overview T 2. Click the ST Y/YYWHIEN button (a).
(2500 =/
Unpacking Fle Ede Cobion Took Comguraton Heb
Electrical L 2
. Start rotatng the shaft and press the Start button to begn. T
Connection | e
.
Software ) — E
Installation — e P Coarse data V] | l
Sine offset 57 % Sine offset nmn
. Cosine offset: 128 ; Cosine offset 038 |
Mounting Nemriis 9% | mambe WA et 3938 | S
Verification ll< = et B e osm 100000 249,431 rweniso
‘E' :“"" : : ; : .,__\__..‘ Resoltion 131072 OPR |'|'n:m 90815 focunts) BIT wtabas
) . H i Correct mechanical installation ( c ) st M i s -
Calibration £ H . 300 15 150 375 400 475 45D 475 M0 513 350 S5 400 LA
Chsplay optons Samples per channel
. Lissagous without offsets compensaton (Bhus) 500 z) O SOM Pt COME e et rosteny ntrdr e G TW s 17, P v
Mechanical ICD : i @ Lisssjous with offsets compansation (Yellow) Total time [sec]
A | e LUER— The bar graph (b) indicates the process progress.
Channel select I |
bl L= ) o Please rotate the axis during data collection- covering the
o working sector, limit to limit ,by default the procedure will

dlg f_.
Fine S V]

517, N

1235 N

Mo 1Y

HA LY ?' i

146% L) o% ; B

184 L) A ; -4
the Caarse Channel &

Precision Motion Sensors Ltd.
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USER MANUAL
3. Click the button.

4. The CAA angle calibration window opens. Select the relevant
option button from the Measurement range options:
= Full mechanical rotation — shaft movment is over 10deg -

DF-60-32-SG-S0 Electric Encoder

collect 500 points over 75 seconds. Rotation speed is not a
parameter during data collection. Data collection indication will
be presented for the fine / coarse channels , Clear circle should
be presented in the center

Preface
- recommended. (a)
Safety R — — = Limited section — define operation of the shaft in a limited
: : e : : : angle defined by degrees in case of <10deg)

Product Overview = Free sampling modes
Unpacking 5. Define the number of calibration points in the Total number

of points text box. The system displays the recommended
Electrical number of points by default. Please collect minimum of 9
Connection points over the working sector.

6. Click the SIIENERAIEN button (b)
Software
Installation .
£A offsets calibration =N
Mounting ; ; - : ] : ¥ il Measurement range Total number of points
Verification | L i sl (@ )| @ Full mechanical rotation 12 '}
: : ; ! - ! ~—t Limited section [degrees] 45 -
Calibration Cosine [mV] e sangiog mode i i
Fine sine offset: -1.44 mV Coarse sine offset: -17.24 mV Shaft movement status —~
Mechanical ICD Fine cosine offset: 1.72mV Coarse cosine offset  20.69 mV No shall racvament was detected [ b )
during sampling e J
in case the reading data (blue dots) are not evenly distributed : (c)

as “clear thin circle” you may experience “noise” in your
installation . (stator and or shaft grounding should be

considered) Results [electrical degrees]

Before calbration  After calibration
! CAA 299 N/A
. '
N/A
f ..-_-...'\ | " ; 5 i . { G
(e)] | oton || Fish (d)

) Press Start to begin.

The status (c) indicates the next required operation and the
Shaft movement status (b) indicates the current position
and the next target position to which the encoder should be
rotated.

Precision Motion Sensors Ltd.
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3l DF-60-32-SG-SO Electric Encoder USER MANUAL
7. Rotate the shaft/encoder to the next position and click the 8.1 SETTING THE ENCODER ZERO POINT
_ button (c)- the shaft should be in STAND STILL Application zero position can be defined in the working sector.
during the calculation. Follow the indication / interactions 1. Rotate the shaft to the desired “0” mechanical position .
during the cyclic process for position the shaft--> stand still 2. Select “Set current position as “0”” using the relevant option
Preface --> reading calculation. and click the button.
Safety 8. Repeat the above step for all the defined points. Finish (d) Figure 03: Connecting the Rotor

9. Click the [N HVARINIEIYNIEN button (e).

Set User Zero Position

Product Overview

Unpacking User Zero Position

@ Set current position as  |0.000 E| degrees

Electrical _
) Set current position as counts

Connection

) Set specific UZP to 0.000 | degrees
Software _ i
Installation 0 Set specific UZP to counts |
Verification
Calibration

The encoder “0” can be defined all over the working sector , AP
- absolute position indication will be positive from this point up
to the resolution range.

Mechanical ICD

[ vt~ e 2010 -
Fie Ede Calbrston Took Confpurston  Help

Mechansoal
readaton
| wenfication
Cabbratcn E
Desconnect
Parameters
Encoder data
Type DS-25-16-DF -OC 0 - 000 Hegoes}
Resoksion 131072 CPR (17 bats) 0 [ | BIT stabus
Senal No 1346000021
Signal ampituda jm] BT s OFF
Precision Motion Sensors Ltd. 1) e ey, Encodes deeche. O FW vwrvem 3 1. W v 0
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8.2 JITTER TEST

Jitter test can be performed to evaluate the quality of the
installation , the jitter test presents the reading statistics of
absolute position readings (counts) over time

Safety Common jitter should be up +/- 3 counts, higher jitter may
indicate for system noise.

Preface

Product Overview

;
Unpacklng Fie Ede Cobroton Took Confguraton Web
" Disguase a5 G version o~

Electrical
Connection ool

Software

Installation b |

Mounting

Verification e e
Fiasbson 262144 CPR (18 bis)
Senal No. 101200300

Calibration St st ] BT OFF

300 323 330 373 400 4% 430 4T3 500 515 73 600

Dprsing COM Part_. COMS mat spemed s comsbubly. Encoder detectond. OK. Fi verson is 17, F reviuasn 8.

Mechanical ICD i e \

Timung and Samglng

Tume botwoan G requests [mSec] |1 Finm dier oo

Fow many ma this valus sppeared
g ¥ 8B B & & B B

[

[
s

7]
|
1
8
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MECHANICAL ICD

DF-60-32-SG-S0 Electric Encoder
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1 2 3 4 5 6 7 8
Preface ‘@ REVISIONS
A @ 60 .
90° ~ ZONE| REV. DESCRIPTION DATE APPROVED
Safety ) ) o
4PLACES 3 oo 0 A3AL
</—\>' L\" e} sacr| o ADDITION DIMENTION AND TOLERANCES 01.07.214
Product Overview R — ; ‘ A — .
=SS w AR A
. AN AN AN |
Unpacking ﬁj T K\Ej =1
i +0.20 Q
Electrical . a $20+0.10 o 2 .
Connection N < 1020 0.60+0.10 32
i co| & E ®30+0.10 0.05
| + e}
Software = B g g +0.20
. s 4 g = $30.50 +0.10
Installation 001
. ‘A ’Z} < ©58-0.03
MBI ] SECTION A-A 9320 c
Verification SCALE2:1 3 PLACES EQ SP.
Calibration
@6
Mechanical ICD SPLACESEQSP
?2.40
4 PLACES EQ.SP
° FULL RADIUS m °
+0.
$72.50 0
E
Notes:
1) For any incompatibility with the model or missing
dimension, please refer to Netzer for clarification.
H7 (+0.01 2) Burrs are not allowed
3 0 3) Coating: Alodine ,Mill-C-5541-Clear
4) Packing must prevent physical damage during process

Precision Motion Sensors Ltd.
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storage and shipment

The information confaned in fhis drawing is the sole property of Nefzer Precision Mofion Sensores Lfd. Any reproduction in part or
whole without fhe written permission of Netzer Precision Mofion Sensors Lid is prohibited. The drawing is confidential.and is the
property of Netzer Precision Lid. it must not be disclosed to a third party without wiitten consent of Netzer Precision Lid.
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