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1. Introduction

The ASSIST Evaluation & Programming Tool (EPT) consists of:
- ASSIST Software
- Interface Board
- One or more POSIC encoders

- One or more scales, codeweels or gears

The EPT allows you to:

Configure an encoder

Operate an encoder

Program a configuration in an encoder
Linearize an encoder

Analyze in case of a problem with an encoder

The three most frequent questions about the EPT are :

Q: Should | program the configuration in the encoder’s memory?

A: No, in ASSIST you can define a configuration and operate the encoder without
programming it. Only for standalone operation (without ASSIST), the encoder must be
programmed.

Q: How many times can | program an encoder?

A: An encoder can be programmed only one time. It is not possible to re-program an
encoder.

Q: Should I linearize the encoder?

A:  No, it is not necessary to linearize the encoder, this depends on the linearity

requirement of your application. You can use POSIC encoders with very different types
of targets: linear scales, codewheels and ferromagnetic gears. Each target has its own
material and shape and therefore has a different characteristic non-linearity. The
linearization procedure allows to compensate the characteristic non-linearity. More
detailed information is given in Section 6.5.
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2. Hardware

2.1 Contents

The contents of the Evaluation & Programming Tool EPT is shown in Figure 1 and Table 1.

USB cable 1) Interface Board , Encoders

Holder

Codewheels

Figure 1 Examples of the Evaluation and Programming Tool EPT002 for an ID1102L with
linear scales (left), for an IT5602C with codewheels (center) and for an ID4501G
with a ferromagnetic gear (right).

For the AP9200L and AP9201L encoders, a Module Driver Board MDB001 must be
connected between the ASSIST Interface Board and the encoder, see

Figure2  Module Driver Board MDBO0O01 (left) and connection of the Module Driver Board
between ASSIST Interface Board and encoder.
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Table 1 Targets included in the EPT as a function of the selected encoder-type.

Encoder Targets Target Holder

ID1102L
ID4501L
IT3402L
IT5602L
AP3403L
APS603L TPLAO8, TPLA16, TPLA32, ~100 mm each
AP9200L Yes
AP9201L
ID1102C
ID4501C
IT3402C TPCDO05-064, TPCDO06-128, TPCD07-180
IT3403C
IT5602C

TPLSO01, TPLS02, TFLSO01, TPLDO3, ~100 mm each

TPLDOS, ~100 mm

ID1102G
ID4501G

Ferromagnetic gear module 0.5, 64 teeth No

2.2 Interface Board

The most important elements on the Interface Board are shown in Figure 3. The schematics
are given in Annex 5.
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DIP switches POSIC
Signal LEDs = Encoder

Reference

Power LED “PWR” __— Encoder
Encoder LED “ENC”\ T 77,
System LED “SYSTEM” a8

OTP Prog LED “PROG”% S \e3

Start/Stop button
Reset button

\

RS422 Receiver
Terminal block

y Signal TestPins “TP”
\ Microcontroller

Ground connection
Target-holder

Figure 3  The Interface Board.

2.3 Target-Holder

The Target-holder is the white plastic part shown in Figure 3. It allows to position the
encoder and the target in approximately the right positions: the encoder is aligned to track
with copper stripes on the scale or the codewheel. When the encoder-holder, on which the
encoder is assembled, is gently pressed into the target-holder, the airgap is approximately
0.2 — 0.3 mm. The Target-holder allows to verify if the encoder is functional, however, it is
not intended for accurate measurement of linearity, repeatability, accuracy etc.

2.4 Codewheels

For rotary incremental encoders, the target is codewheel TPCD05-64 (Figure 4) with 64
periods, compatible to ID4501C, ID1102C, IT3402C, IT3403C and IT5602C.
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S | arget-holder *—> ~ Codewheel

Encoder

Figure 4  a) Target-holder with codewheel TPCD05-064. b) Placement of the encoder in
the target-holder.

2.5 Incremental linear scales

For linear incremental encoders, the target is a 100 mm long 2-track linear scale TPLDO3
(Figure 5), compatible to ID4501L, ID1102L, IT3402L and IT5602L. For the encoders
ID4501L and ID1102L, the scale may or may not contain an index. For the encoders IT3402L
and IT5602C, the scale contains an index, which is the special period shown in Figure 5. If
the scale has an index, the encoder and the scale should be oriented as shown in Figure 5.

« Track

c) - special period as”

Figure 5 a) Target-holder with linear scale TPLDO03. b) Placement of the encoder in the
target-holder c) Orientation of the 2-track scale TPLDO3 in the target-holder.

2.6 Absolute linear scales

For linear absolute encoders, the targets are 100 mm long 2-track linear scales TPLAOS,
TPLA16 and TPLA32, compatible to AP3403L and AP5603L. The TPLA scales have two
different period-lengths. Track 1 has period-length 1.2 mm and Track 2 has a longer period-
length. The encoder and the scale must be oriented as shown in Figure 6.
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a)

period-length .

Figure 6 a) Target-holder with absolute linear scale and placement of the encoder in the
target-holder. b) Orientation of the 2-track absolute linear scale TPLAOS8 inside

the target-holder.

2.7 LEDs

The status of the LEDs in Figure 3 are explained in Table 2.

Table 2 Status of the different LEDs during operation of the Interface Board.

LED name and color

Status PWR ENC | SYSTEM | PROG | Signal LEDs 1-8
orange | orange | orange | yellow red

No supply off off off off off

Supply to Interface Board on off off off off

Supply to Encoder on on off off

Encoder in off or

communication- or on on blinkin off

measurement-mode g

Encoder in OTP on on on on

programming mode
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3. Operation without ASSIST Software

For evaluation and demonstration purposes with incremental encoders with A quad B
outputs, the Interface Board can be operated without the ASSIST software as described in
the sequence below and illustrated in Figure 7.

Encoder signals PWR ENC Start/Stop

Figure 7 Operation of the Interface Board without the ASSIST software.

Operation without the ASSIST software:
1) Connect the USB-cable to a mains-to-USB converter.

2) Place the encoder in front of the target and move the target gently. The A quad B
encoder output signals are displayed by the Signal LEDs and can be measured on
the Signal TestPins (see also Figure 3)

The “Start/Stop” button toggles the encoder on/off.

The encoder operates according to the configuration programmed into its OTP memory. If
the OTP memory has not been programmed, the default configuration will be used (max
speed = 01 and interpolation = 07, see datasheet of the encoder).
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4. Software installation

The ASSIST software has been developed for operation on a PC with a MicroSoft
Windows™ XP, 7, 8 or 10 operating system.

The ASSIST Software can be downloaded from the POSIC website. Access to the download
page is granted upon purchase of the Evaluation and Programming Tool EPT002.

If LabView™ is installed on your PC or if a previous version of ASSIST has been installed,
please carry out the installation according to Section 4.1.

If LabView™ is not installed on your PC and if ASSIST has not been installed previously,
please carry out the installation according to Section 4.2.
4.1 Installation on a PC with LabView™

This installation should be carried out if LabView™ is installed on your PC or if a previous
version of ASSIST has been installed on your PC.

ASSIST /nsta”atlon File Home Share View Manage
. ) [ Cut =T
1) Download and unzip ASSIST_Vx.x.x.zip m 0z . e [@ X =f
Pinto Cunck Copy  Paste o I\-]g\rve C-;pvy Delvete Rename I‘Dvleu:
2) Copy the directory ASSIST_Vx.x.x to the ™ bt e o
deSIred |Ocat|on In your PC' It IS nOt « il » ThisPC » Documents » ASSIST_00.00.29 »
necessary to carry out an installation or to T e e
re-boot your PC. data ok
. driver river
3) In the directory ASSIST Vx.x.x launch the . .
application Posic.exe (it is recommended B it i
to create a shortcut on your desktop) % Hoscer

| Posicini

Vx.x.x designates the version of the ASSIST software and may for example be: V0.0.29

USB Drlver “ Home Share View .
: G By [] %« ¢ B X =t |
1) Download and unzip the file driver.zip N B Y gcompan _
Pin t lick Copy Paste R, Maove Copy Delete Rename Maw
. LB 8=t SIS, for tor T folder
2) Connect the Interface Board via the USB- Cipboard Orgaciet
cable to your PC. A USB-driver installation ¢  « 4 ThisPc > Documenss » ASSIST.000029 > driver
wizard will appeatr. ASSIST_00,00.20 A Name - Type
. . . das =4 mchpede.cat Sect
3) Use the browser of the installation wizard to e ST
select “mchpcdc”,the wizard will carry out firmware

the installation.
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4.2 Installation on a PC without LabView™

This installation should be carried out if LabView™ is not installed on your PC and ASSIST
has not been installed on your PC previously.

LabView™ Runtime

The ASSIST Software is written in LabView™. LabView™ Runtime is required to execute
the ASSIST software. LabView™ Runtime is about 250 MB, downloading may take up to
several minutes and installation may take up to several tens of minutes.

ASSIST installation incl. LabView™ Runtime Wi s X =T
B 0 o Cut - g =

1) Download and unzip ASSIST_Vx.x.x.zip i o v, Mo | B Dy |
access | Pasteshortcut | to=  to- s i
2) Go to \ASS|ST_VX.X.X_'nSta”\VO|Ume\ Clipboard Organize
« » . . . » ThisPC » Documents » ASSIST_00.00.29 Install » Volume
3) Launch Setup.exe a wizard installs ASSIST ASSIST_D0.00.29 Install A Mame
4) Go to the directory \ASSIST_Vx.x.x\ “:'_““ bin
" license
5) “Posic.exe” starts the ASSIST software lcense  spprtics :
supportfiles | | nidist.id D File
merged.cab 'Bl;g setup.exe Application
] setup.ini Configuration sett..,

Vx.x.x designates the version of the ASSIST software and may for example be: V0.0.29

<= | ChUsers\Sietse\Documents\driver

USB Driver Ol o e vew

1) Connect the Interface Board via the USB- =022 . @ X =t
cable to your PC. A USB-driver installation "o ™7 7% s 500 GY 20T G
wizard will appear. Ebet. —

&« v 5> ThisPC » Documents » driver

2) Use the browser of the installation wizard to ASSIST_00.00.29_Install & Mame - Type
select “mchpcdc”,the wizard will carry out the — = mchpedecat Sy Caei
installation. bin k] mehpedeiinf Setup Information

license
supportfiles

driver
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5. Software Upgrade

5.1 ASSIST software upgrade

ASS/ST Insta//ation File Home Share View Manage
: . { cut =T
1) Download and unzip ASSIST_Vx.x.x.zip 5= N = . « 5 X =f
Pinto Quick Copy Paste T I\-];u\rve C-;pvy Delvete Rename I‘Ovleu:
2) Copy the directory ASSIST_Vx.x.x to the ~ “ =" e o
desired location in your PC. It is not . . . | jiec, cocumens » asssroomas »
necessary to carry out an installation or to e T e
re-boot your PC. data ", il
i driver river
3) In the directory ASSIST_Vx.x.x launch the = .
application Posic.exe (it is recommended B it i
to create a shortcut on your desktop) &, Posicere

| Posicini Configuration sett.,

Vx.x.x designates the version of the ASSIST software and may for example be: V0.0.29

5.2 ASSIST Software upgrade for AP92xx encoders
Follow the same sequence as in Section 5.1, but with the file ASSIST_Abs_Vx.x.x
5.3 Interface Board Firmware upgrade

This Section describes how to load firmware into the Flash memory of the dsPIC33 on the
Interface Board of the Evaluation & Programming Tool EPT002.

. File Home Share View
Hard- and software requirements : s
- ASSIST Interface Board rvte ik Copy Pase IR | e Copy | Guete Ranams
- Executable PC_loader.exe from Microchip™ e L
« v » This PC > Documents » ASSIST_00.00.29 » firmware
- Hexadecimal firmware code from POSIC (in | .ssroom»  ~ e © -
the image to the right: Assist_03.01.04.hex) doto e i

. . . driver PC_loader.exe Application

Both files are available in the ASSIST-software —_— e "

ZIP-file or can be downloaded from POSIC’s
website.
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POSsIC

Load Firmware

1) Connect the Interface Board to the PC with the USB
cable while holding the START/STOP button on the
Interface Board pressed. Once connected, release

the START/STOP button
2) Start the executable PC_loader.exe
3) Enable the USB connection
4) Press Connect

dsPIC33E/PIC24E Loader Application V1.0
PP

~Commurication Settings
Serial Port

Com Port Baud Rate

com1 -

115200 | [ Enable

Bt e
uss .
vip PID T
02408 0x03C

A dsPIC33E/PIC24E Loader Application V1.0 X
Commuriication Settings

Serial Port
Com Port

ComM1 -

[ruse

WID PID
0x4D8 0x3C ¥ Enable

Baud Rate

HS00 -] [ nable

rmware Version: 1.
d successfily

the
appropriate .hex file in the pop-up menu

5) Load Hex File and select

6) Erase-Program-Verify and wait until
these commands have been completed

7) Disconnect

8) Launch ASSIST and verify in the Debug
window that the correct version of the
firmware has been loaded

5.4

Window Help

File Edit Operate Tools

||»

CONFIGURATION | EVALUATION DEBUG

@rface Board Firmware |03-01-04 P

Interface Board supply Voltage [8.261 (nominal 7,5 - 9V)

| LINEARIZATION

Interface Board Firmware upgrade for AP92xx encoders

Follow the same sequence as in Section 5.3, but with the file Assist. RAW_xx.xx.xx.hex
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6. ASSIST software user guide

The ASSIST software consists of four windows that can be selected by means of four tabs
as shown in Figure 8.

L ASSIST_V0.0.28.vi — O X
Eile Edit Operate Tools Window Help 7

,,» Eic
CONFIGURATION | EVALUATION | LINEARIZATION | DEBUG | o

Figure 8  Four tabs to select one of the four windows Configuration, Evaluation,
Linearization or Debug.

6.1 Configuration

ASSIST starts up in the Configuration window. Initially an hourglass will be visible, during
which the USB-connection with the Interface Board is established. Depending on the
number of USB-ports and their use, it may take several (tens of) seconds to establish the
USB-connection. As long as the USB-connection has not been established, the ASSIST
software remains inactive.

L. ASSIST_V0.0.29.vi - o X
File Edit Operate Tools Window Help
II» = [
CONFIGURATION I EVALUATION LINEARIZATION | DEBUG ]
Encoder Status |}
FPOSIC Encoder Reference Encoder g
. . VDD [4.962 | [V]
. | Resolution 4]0.1 -
@LINEAR Scale Period jh.z [mm] esolution g[um] DD [1.471 | [mA]
(COROTARY
Read Encoder Configuration |
Orientation §|0
Max input speed §/01 Program in OTP
Interpolation sl07 | Imax. interpolation recommended : 16 bits |
Name %(P:\SAPPLICATIONS\LabVieW2010\builds\ASSIST\LUT_65535-65535- | = |Prl}gram in OTPI
(@ Default -
Look Up Table |iFile
CoTtp

Figure 9  Configuration window for incremental encoders of types ID and IT.
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POSsIC

. ASSIST_V0.0.20.i B = 9
File Edit Operate Tools Window Help

» (2| [@]

CONFIGURATION | EVALUATION | LINEARZATION | DEBUG |
Encoder Status |}
POSIC Encoder Reference Encoder ey
L o voD [5.001 | [v]
@LINEAR Scale Period §12 | [mm] Track 1 ¥[8 Resolution /0.1 [bm] 100 [3.941 | (maA]
e :1 1.37143 Track2 (87 '

Read Encoder Configuration I

Orientation ik
Max input speed g 01 _ Program in OTP

Ss1 Code §[Gray

P Encoderl Name B[P:\SAPPLICATIONS\LabVieW2010\builds\ASSIST\LUT_65535-65535- | &= | |Program in oTP|

erau

Look Up Table |()File Encoder2 Name %P:\5APPLICATIONS\LabVieW20104builds\ASSIST\LUT_65535-65535- | &= | |Program in O1P]
Clotp

Figure 10 Configuration window for absolute encoders AP3403 and AP5603.

4. ASSIST_Abs V01.01.02.vi - O *

FoSic)

File Edit Operate Tools Window Help

..5;

CONFIGURATION | EVALUATION LINEARIZATION DEBUG | ~
Encoder Status |}
POSIC Encoder Reference Encoder
ol . VoD [5.01 | V]
i = E Resolution 5|1
@LINEAR Scale Period 31.2 [mm] Track 1 :|16 g fwm 10D [1003 | [mA]
(OROTARY 1.28 Track 2 (315
Read Encoder Configuration I | Write Encoder Configuration I

Orientation gs
Max input speed ﬂ 01

Figure 11 Configuration window for absolute encoders AP9200 and AP9201.
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The top-half of the configuration window defines the measurement configuration (Section
6.1.1 and 6.1.2), whereas the lower part defines the POSIC-encoder configuration (Section

6.1.3).

6.1.1

Measurement configuration for incremental encoders

1) Select whether the system is linear
or rotary.

2) Define the target of the POSIC
encoder. Linear: scale period
length (1.2 or 1.28 mm). Rotary:

ASSIST_V0.0.294i - o x
file Edt Operste Tock Window Help

*[o]®

CONFIGURATION |Ewuunnun LINEARIZATION | DEBUG |

Encoder Status )
POSIC Encoder i
voo J4.962 v

oD [471 | (ma]

Scale Penod §1.2 [mm]

codewheel number of periods
(standard codewheel: 64). e f T
3) Deflne reSOIUtlon Of the Reference Na;uslDnswvuEnrluusuhhmlumnmla;\nsswsrwu[eii}i-niss b |program in oTe|

encoder. Linear: step size (e.g. 0.1 P
um). Rotary: increments /
revolution (e.g. 16’384 incr/rev if el
the encoder resolution is 14 bits = o ——
4’096 CPR).

6.1.2 Measurement configuration for absolute encoders

1) Select whether the system is linear
or rotary.

2) Define the scale period-length of
Track 1 (1.2 mm for POSIC
standard absolute scales)

3) Define the number of periods for
tracks 1 and 2 (e.g. 8 and 7 for
TPLAO8, see Figure 13). The
period-length of Track 2 is
calculated automatically.

4) Define the resolution of the
Reference encoder. Linear: AB
state length (e.g. 0.1 um).

, ASSIST_VD029vi

CONFIGURATION | EVALUATION | LiNEARIZ&TION | DeBUG |

1 2

(@ LINEAR
(JROTARY

pPOSIC Encodar

Maxinput speed §01 | [Progaminom |
$81 Code §Gray i
| Encoderl Name BPASAPPLICATIONS\LsbVieW2010bulds ASSISTUUT 65595-6553- || | BROGRSmin OS]
Encoder2 Mame BPASAPRLICATIONS\LabVieW2010 builds\ASSISTWUT 65535 65305~ || = | | BiigeaminoTe]

6.1.3 Encoder configuration

When the ASSIST software is started and each time a new encoder is connected, the Read

Encoder Configuration button |

Read Encoder Configuration

| must be pressed, so that ASSIST reads

the encoder configuration stored in the encoder's OTP memory.
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The configuration defined in the Configuration window is used when the encoder is operated
in the Evaluation window or in the Linearization window. So as long as the encoder is used
with the ASSIST software, it is recommended not to program the configuration in the
encoder’'s OTP memory.

The AP9200/9201 encoders have an embedded microcontroller and can be programmed
more than once. For these encoders “Write encoder configuration” should be pressed after
a specific configuration has been selected.

6.1.3.1 Orientation

The orientation of the encoder with respect to the target can be set according to Table 1 of
the datasheet, see Figure 12 or Figure 13.

6.1.3.2 Maximum Speed

The Maximum Speed of the encoder can be set according to Table 2 of the datasheet, see
Figure 12 or Figure 13.

6.1.3.3 Interpolation

For incremental encoders, the Interpolation of the encoder can be set according to Table 3
of the datasheet, see Figure 12.

For absolute encoders, the resolution is fixed:
- 14 bit per scale-period for AP3403 and AP5603
- 16 bit per scale-period for AP9200 and AP9201
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L ASSIST_V0.0.29.vi

File Edit Operate Tools Window Help

||*

CONFIGURATION I EVALUATION LINEARL
FOSIC Er
@LINEAR Scale Period 3[1.2
(ROTARY

Read Encoder Gnnﬁgur'aj:ié/l
o=
Max input speed 5'101 — |

Orientation

Interpolation g o7
(@ Default
Look Up Table |TiFile
Ootp

Encoder 1D Nr 1 §d65535
E—
Nr 2 §465535
i
Nr 3 465535

Figure 12

-
(v
o
~
ID4501L
Ordering information 06 16 | 1875 | 20 23 0.6
Crdering code:  1D4501L-ABBCCD-EEEEE-F-GGG-HH o7 32 9.38 10 23 0.6
A Crientation Table 1 0z 64 A B0 5 22 05
EE Mazximum speed Table 2
ce Resolution Table 3 09 128 234 25 21 0.5
D Look-Up Table Table 4 10 256 | 147 [ 1.25 03 0.4
EEEEE Linear scale Table 5 1 512 | 059 | 0.63 03 0.4
F Encoder holder Table & 12 1024 | 029 | 0.31 a7 0.3
GGG Cable Table 7 13 J| 2048 | 015 | 0.16 06 03
H Comector Tatie 3 14 J| 4095 | 0073 | 0.078 05 0.2
Table 1. Orentation. Arrows indicate direction of move- 15)| s192 | ooz | o.ose 04 02
ment of the scale with rising edge A prior to B. “EI 15324 | 008 | ooz0 03 02
A TRt~ Fin 1 + R\gommended airgap = 0.2 mm. Sequence of & and B
04@5" PEear > b, Q;/ transitions is correct up to Maximum Airgap, but enceding
s ?— 270 = specifications may be out of range.
] 90°" e ]
e e g < Table 4. Look-Up Table (LUT)
= PR NG D Look-Up Table programmed in OTP
[i] 270 0 Mot programmed
Table 2: i 1 LUT according to scale, to be specified
Max speed (mis 8 Custom LUT, to be specified
/4 Max value GC 9 Defaulf LUT {no scale specified)
1.20 | 1.28 Table 5. Linear scale (see Fig. 4)
Nol prograimimied EEEEE | Scale Description
Jo\] o014 0.015 16 e _ i Soas
02 0.029 0.031 16 Cut to length xooc mm (5 - 205
03 0.058 0.062 15 Ot | TPLSOY il
04 011 0.12 15 02 TPLS02 Cutto Iength"fg mm (5 - 550
05 0.23 0.25 14
06 0.46 0.5 13 Table 6: Encoder holder
o7 0.93 1 12 F Encoder holder
08 18 2 11 0 Mo holder
09 37 4 10 A Holder type A (Fig. 7
21 75 8 09
2 15 16 08 Table 7:  Cable
23 30 32 o7 GGG Cable
Lowe/Max speed leads o lower jitter of the AE outputs. 000 Ho cable
24 Dot Flat ribbon cable, length xx cm
3.
Resolution Table 8. Caonnector
S~ | Maximun HH Connector
cc Matc airgap*
CPP | 1.20 | 1.28 | value BB (mm) 00 Mo connector
\ um | um 04 8-pin connector DIN 41651 (Fig. 7)
‘D\ Mot programmed
’03 2 150 160 23 0.6
| [ 14 75 80 23 0.6
I os 8 35| 40 23 0.5

In the Configuration window, the parameters Orientation, Maximum Speed and

Interpolation can be found in the datasheets in tables 1, 2 and 3 respectively.
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L. ASSIST V0029,

@

| unearizaTion | peeuG Orderi

File Edit QOperate

u».

CONFIGURATION | EVALUATION

Tools Window Help

information

Ordering code: AP5603L-ABBCCD-EEEEE-F-GGG-HH
A

POSIC Encoder Orlentation Table 1

BB Maximum speed Table 2

55l code Table 3

@ LINEAR Scale Period §i 1.2 [mm] Look-Up Table Takle 4
1.37143 Linear scale Table 5

RIRSTARY dpholder Table 6
GGG Cable Table 7

APS603L

Table 4:  Look-Up Table (LUT)

D Look-Up Table programmed in OTP
[ Not pr

1 LUT according to scale, to be specified
8 Custom LUT, to be specified

9 Default LUT, no scale specified

Table 5. Linear scale

HH Connector Table 8 EEEEE | N1 | N2 | Maxabsolute | Total scale
N B B N range (mm) length {mm)
Table 1:  Orientation. Arrows indicate direction of move= I
with increasing position. 200 No scale
0 8 [ 7 96 [ s3rs
e S 1600 | 1610 192 [ sare
{—‘- — - I \ A]‘ by rack 1 (Fig 4) has period 1.2 mm and is absolute over N1
| ~ periods. Track 2 has N2 periods. The scale is made of FR4-
Orientation EET 5) 180 | Pin 1 -.\‘ / material and can be cut to the desired length x0c mm.
Max input speed g,mi Tahlla 5 180° Complete scale” xoot = 538
551 Code Hlgray LaerQ Max speed (misf T?Pwﬁﬂ)‘ Table 6. _Encoder holder
S — Encoder holder
A Not programmed (default 0.005 m/s) ) No holder
01 0.005 30 =
Enco Name B|P:\5APPLICATIONS\LabVieW20 uz\ 0010 15 A Holder A (Fig 5)
Encoder2 e B[P\ SAPPLICATIONS LabView2l 03 0.021 & Table7: Cable
04 043 4 =
5 g 086 3 GGG Cable
3 0'1_', 7 000 No cable
o7 034 (G 03xx Flat ribbon cable, length xx cm
08 0.69 025 Max cable length 98 cm
20 55 0 at const. speed Tabled C o
Encoder ID Nr 13465535 \4 1.0 0 at const. speed i eau i Connector
dyeeeTs = = *MaX speed valid at 25°C, temp. derating in specs, page 2.
Nr 24865535 Program in OTP Lower Max speed leads o lower position-noise. 00 No connactor
o 04 8-pin connector DIN 41651 (Fig. 6)
Nr3 4{55535
!'"—] able 3 de 05 10-pin connector DIN 41651
cc 55| Code
Not p Cay)
0 Binary
02) Gray.
7

Figure 13

In the Configuration window, the parameters Orientation, Maximum Speed and

SSI Code can be found in the datasheets in tables 1, 2 and 3 respectively.

. ASSIST_Abs_V01.01.02xi _ O

&

File Edit

Operate  Tools Window Help

CONFIGURATION | evaLuATION | LINEARIZATION | DEBUG | Fosic
Ordering information
POSIC Encoder
Ordering code: AP9200L-ABBCCD-EEEEE-F-GGG-HH
gyi A Orientation Table 1
@LINEAR ccalelEenod et Imml BB Maximum speed Table 2
(CJROTARY 1.28 Interface Table 3
Look-Up Table Table 4
Linear scale Table 5
F Table 6
GGG Table 7
HH C Table 8

Table 1:  Orientation. Arrows int%egle direction of move-
Read Encoder Configuration I ‘ \Write Encoder Configuration Shlsaidhessaglo with incredigq position.
Orientation [ = .
Max input spead g 01
Table 2:
. Typical filter-
- Max speed (m/s)’ 4 delay (ms)
M Not programmed (default 0.014 m/s)
01 0.014 30
02 0.029 15
03 0.058 8
04 0.11 4
05 0.23 2
06 0.46 1
07 0.93 0.5
Encoder ID Nr 1 §x[FFFF gg 1.3 0.2255
3. 0.1
o x
Nr 2 i FFFF 21 75 0 at const. speed
15.0 0 at const. speed

Nr 3 3{FFFE V
a

*Ma¥Sspeed valid at 25°C, temp. derating in specs, page 2.
Lower Max speed leads to lower position-noise.

x
Table 3: _ Interface
cc Interface
00 Not programmed (default SSI Binary)
(| S8, Binary
Table 4:  Look-Up Table (LUT) o
D Look-Up Table programmed in OTP
0 Not p
1 LUT according to scale specified in Table 5
8 Custom LUT, to be specified
able 5: Linear scale
Max absolute Total scale
EEEEE |iNti| /N2 range (mm) length (mm)
Q0000 No scale
080 B, 96 [ 18

19.2 | 27

&ﬂ%ﬁﬁ?
The scale is R4-material and can be cut to the

desired length.

Table 6: Spacers (distance rings)
F Spacers
0 No spacers
1 Including 4 spacers
Table 7: Cable
GGG Flat twisted pair cable
000 No cable
050 Length 50
100 Length 100 cm

Cable temperature range: -20 to 80°C.

Table 8: Connector
HH Connector

00 No connector

04 8-pin connector DIN 41651 (Fig. 6)
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Figure 14 In the Configuration window, the parameters Orientation and Maximum Speed
can be found in the datasheets in tables 1 and 2 respectively. After a specific
configuration has been selected, press “Write Encoder Configuration” in order
to activate this configuration.

6.1.3.4 LookUp Table

The encoder contains a LookUp Table (LUT) that can be used to correct the |@Default
encoder’s non-linearity. One of three options can be selected: CAFile
- Default: Default LUT-file stored in the ASSIST software. This LUT is a [2oT°
general-purpose LUT and does not compensate the non-linearity of a specific target.
- File: file selected using a browser. This could e.g. be a “typical LUT” for a specific
target or the LUT previously generated in the Linearization window
- OTP: the LUT stored in the encoder's OTP memory will be used.

The AP92 encoders are delivered with the standard LUTs for the scale TPLAOS. If you use
another scale:

- Set N1 and N2 for scale tracks 1 and 2 respectively

- Under LookUp Table select “Default”

- Press “Write Encoder Configuration”
Now the standard LUTs for the selected scale is loaded into the encoder.

6.1.3.5 Encoder ID
The Encoder Identification number consists of three 16-bit numbers. Encoderip nr 13465535 |

Each number can be programmed to a value between 0 and 65535. Nr2 gd65535 |
The encoder ID has no influence on the encoder operation. Nr3 3465535

6.1.3.6 RAM and OTP memories for ID, IT and AP3403/5603 encoders

The configuration data (orientation, max speed and interpolation) and LUT defined in the
Configuration window will be loaded in the encoder's RAM memory when the encoder is
started in the Evaluation or in the Linearization window.

The configuration data (orientation, max speed and interpolation) and LUT defined in the
Configuration window can be programmed in the encoder's OTP memory by pressing

[ Posenin o | The OTP memory is non-volatile: any data programmed into the encoder’s
OTP memory is permanently stored and cannot be re-programmed or erased. Therefore it
is recommended during evaluation and prototyping not to program the OTP memory, but
rather to operate the encoder with its configuration and LUT in RAM.

6.1.3.7 Memories for AP9200 and AP9201 encoders

In the encoders AP9200 and AP9201, the configuration is not stored in the OTP (One Time
Programmable) memory of the encoder-chip, but rather in the non-volatile memory of the
microcontroller that is located on the backside of the encoder module. As the
microcontroller’s non-volatile memory can be programmed repeatedly, the configuration and
LUT are always directly written into the non-volatile memory when [__\iite ncoder Confiaurstion | js
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pressed or when the encoder is activated in the Evaluation window or in the Linearization
window.

6.2 Evaluation of incremental encoders

The evaluation window allows you to:
- check whether the POSIC- and Reference-encoder are working correctly
- operate the POSIC- (and Reference-) encoder in a closed-loop control system by
using POSIC encoder signals available on the Interface Board.

(f Fichier  Edlion Exéeubion Outls Fendtie fide |

3]
CONFTS

cRaTION  EVALUATION | mesezaTon | ERUS |

1) The reference encoder
available) can be activated by

Encoder Status @

pressing the ON/OFF button prior POSIC Encoder Reference Encoder o

. o . g o 100 f10.88 | [ma

to starting the POSIC encoder. 2 L i
Position[2.86375 | [mm]  Position[3.0818 | [mm]

2) The POSIC encoder can be
started and stopped by pressing
the Start/Stop button.

3) The graph displays the POSIC
encoder position (white) and the
Reference encoder position (red) L :
as a function Of tlme Maximum speed for ASSIST software : 10 periods per seconds

— 1 O D I . . ] ) 1
it 1400 14500 14600 14700 14800 w00 asio0  asion i

The vertical scale in the Evaluation window is automatically adjusted to one period-length.
In the example above, a codewheel with 64 periods is used, each period corresponds to
360°/64 = 5.625°.

The maximum speed in the evaluation window is 10 periods per second. This limitation
depends on your PC’s performance and other software running in parallel to ASSIST. Above
10 periods per second, the measured position may be wrong.

6.3 Multiple Index

POSIC’s ID-encoders (ID1102, ID4501) have a “multiple index”. This means that the index
pulse is repeated one or more times per target-period. How often the Index pulse is
repeated depends on the interpolation factor and is explained in the table below and in
Figure 15.
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Table 3

Distance between Index pulses as a function of the Interpolation factor.

Interpolation Di?;a(ljr:):fpt:ﬁtsv;gen Linear1 .s2c8a:§:11 period COd::r’ir:)edesl, 64
3 1 period 1.28 mm 5.625°
4 1 period 1.28 mm 5.625°
5 1 period 1.28 mm 5.625°
6 1 period 1.28 mm 5.625°
7 1 period 1.28 mm 5.625°
8 1 period 1.28 mm 5.625°
9 1 period 1.28 mm 5.625°
10 1 period 1.28 mm 5.625°
11 1/2 period 0.64 mm 2.813°
12 1/4 period 0.32 mm 1.406°
13 1/8 period 0.16 mm 0.703°
14 1/16 period 0.08 mm 0.352°
15 1/32 period 0.04 mm 0.176°
16 1/64 period 0.02 mm 0.088°

o

i }

Position [mm]

0 1 1
14164

1 I I
14300 14400 14500

1
14600

Position [mm]

S
23925 24000

lc

1.28 /4 =0.32

=
24400

-I | - I
24100 24200 24300

Figure 15 Graph in Evaluation window with a linear scale with period 1.28 mm with
interpolation 10 bit (left) and 12 bit (right).

6.4 Evaluation of absolute encoders

The evaluation

window allows you to:

- check whether the POSIC- and Reference-encoder are working correctly

- Check the position of the two tracks and the calculated absolute position

- operate the POSIC- (and Reference-) encoder in a closed-loop control system by
using POSIC encoder signals available on the Interface Board.
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6.4.1

Absolute signal only

1)

The reference  encoder  (if
available) can be activated by
pressing the ON/OFF button prior
to starting the POSIC encoder.

The POSIC encoder can be
started and stopped by pressing
the Start/Stop button.

The graph displays the POSIC
encoder position (white) and the
Reference encoder position (red)
as a function of time.

Encoder Status _}
vop [4.981 | [v]

DD |26.18 | [mA]

POS, pcoder Reference Encoder

2 G L G

Position|2.003 [mm]

Position|1.95569 | [mm]

piot0 WG
piot 1 N
piot2 NG

Position [mm]

8

7

6

54
M-
3}
2
14
o-!

| 0 ) ] ) " o
_ GHT7 6750 67320 G730 67360 67580 67600 67620 67640 G7660 67680 67700 67720 G7M0 67750 G770 e78id
#|  Maximum speed for ASSIST software : 10 periods per second

6.4.2

Absolute and two incremental signals

Scroll down the Evaluation window

The POSIC encoder can be started
and stopped by pressing the SSI
Read Start/Stop button.

Set Z = 0 (Z = zero-position, can be
modified during measurement)

The measured positions of

Encoders 1 and 2 are displayed.

The absolute position, calculated
from Encoders 1 and 2, is shown.

The graph displays the measured
position of encoder 1 (white),
encoder 2 (red) and the calculated
absolute position (green).

0 " T v n v n T v v v D D " T o
63862 63880 63900 63920 63940 63960 63980 64000 64020 64040 64060 64080 64100 64120 64140 64160 64180 641
+ Maximum speed for ASSIST software : 10 periods per second

SSI Read

SPI Read

Position[0

oD 5
Measurement with TPLA08: N1 =8 and N2 =7

The vertical scale with “SSI Read” counts from 0 to 65’536 per period:
With scale TPLAO8 (stroke of 8 periods): 8 x 65’536 = 524’288
With scale TPLA16 (stroke of 16 periods): 16 x 65’536 = 1’048’576
With scale TPLA32 (stroke of 32 periods): 32 x 65’536 = 2'097°152

6.4.3

Adjustment of Z for AP3403L and AP5603L encoders

Prior to adjustment of Z, the encoder should be linearized (Annex 3).




©

POSsIC

User Manual for ASSIST Evaluation & Programming Tool

EPT002 V3E

Page 24 of 73

SetZ=0
Press SSI Read

Move the encoder/scale to position
approximately 0 mm and stop the
movement

Read the value of Encoder 2. This
is a 16-bit value between 0 and
65’536

Set Z = 65’536 — measured value
of Encoder 2

Example: if the measured value of
Encoder 2 = 5007, then Z = 65’536
— 5007 = 60’529

0 i " T v n n v 0
63862 63880 63900 63920 63940 63960 63980 64000 64020 64040 64060 oWgGQ S0
Maximum speed for ASSIST software : 10 periods per second 3

4
 __ gewam GG
SPISKE:ad Encoder2|5007 1
Commazozs D 3
Measurement with TPLA08: N1 =8 and N2 =7

Position[0

If it is difficult or impossible to calculate Z in your setup, you can apply the following rule: if
jumps occur, add or subtract the value 2800 to Z for TPLA08, add or subtract 1400 for

TPLA16, add or subtract 700 for TPLA32.

6.4.

4 Adjustment of Z for AP9200 and AP9201 encoders

Prior to adjustment of Z, the encoder should be linearized (Annex 3) or a standard LUT
should be activated (Section 6.1.3.4).

1 Press Reset OPOSIC Encoder Reference Encoder \E/;:;e_;;m;]yp
) 2 fd IDDﬁ[mA]
2) Press Start POSIC Encoder o016 | imm lmml
Ncresetpnn[ndex 3
3) Move the encoder/scale to position
approximately 0 mm and stop the
movement
4) Press Set Z while keeping the
scale/encoder at the same position
until the measurement (several
seconds) has been completed. ST e
Measurement with TPLA16: N1 =16, N2 =15
6.4.5 Jump in absolute position signal

The calculated absolute value may show jumps as shown in Figure 16. There may be one
or more root causes for these jumps:

- Too high Non-linearity:
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o Reduce the airgap (smaller airgap leads to lower non-linearity, best results at
airgap approx. 0.2 mm)
o linearize the encoder (Annex 3) or activate a standard LUT (only for AP92
encoders, Section 6.1.3.4)
- Too high noise:
o reduce the airgap (smaller airgap leads to lower noise, best results at airgap
approx. 0.2 mm)
o Set Max speed BB to a lower value (Section 6.1.3.2)
- Incorrect value of Z: adjust Z according to Section 6.4.3 or 6.4.4

e ) Pt A A A A 1A A1 » A o oA
0T v v v i ! N v T T i ]
60657 60680 60700 60720 60740 60820 60840 60860 60880 60900 60920 60940 60960 60992
2+ Maximum speed for ASSIST software : 10 periods per second

Encoder1 23608 | z §o
Encoder2 60463

SPI Read SSI Read

Cser ] [ s |
Position |0 Absolute (220216

Figure 16 Jumps in the calculated absolute position may originate from a non-optimal LUT
or from a wrong value of Z.

6.5 Linearization

As stated in Chapter 1, it is not necessary to linearize the encoder, this depends on the
linearity requirement of your application. You can use POSIC encoders with very different
types of targets: linear scales, codewheels and ferromagnetic gears. Each target has its own
material and shape and therefore has a different characteristic non-linearity. The
linearization procedure allows to compensate the characteristic non-linearity. The table
below provides some typical values for non-linearity with and without linearization.

Table 4 Typical non-linearity (NL) of POSIC encoders with and without linearization.

Target NL without linearization | NL with linearization
Linear scale TPLSO1 40 um 10 um
Codewheel TPCD07-128 0.12° 0.03°

outer diameter 53 mm
Gear module 0.5, 100 teeth 0.3° 0.07°
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Table 5 and Figure 17 until Figure 19 provide an overview of the three linearization-methods,
which are explained in detail in Annex 1 until Annex 3. The Automatic linearization method
is the most efficient one, because it does not require manual adjustment (method Manual)
and does not require the preparation and transfer of a measurement file (method File).

Table 5 Linearization methods.

Linearization | Measurement Scale Data Acquisition Information
method reference movement system

Microscrew Manual W.'th ASSIST Interface Figure 17

Manual or caliper fixed precise Board Annex 1

P steps
External DAQ
File Reference Motorized or system with two A Figure 18
encoder manual quad B + Index Annex 2
interfaces

. Reference Motorized or ASSIST Interface Figure 19
Automatic encoder manual Board Annex 3

Meas. data
> ASSIST
«— Software
Movement of scale Config + LUT
——
Position (mm)
55 I Wi
POSIC Meas. data Reference Encoder
Encoder
\POSIC Encoder

-—
Config + LUT ASSIST Interface Board

Figure 17 Linearization method “Manual’. The scale is manually adjusted to different
positions (e.g. with a microscrew or a stepper-motor with fixed steps).
Measurement and configuration take place via the ASSIST Interface Board.
Detailed explanation in Annex 1.
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Meas. data
—_—
Reference Data
Encoder R o
Movement Meas. data Config + LUT Acquisition
> B S— (DAQ) System
of scales
USB

POSIC
Encoder

Reference Encoder
1 POSIC Encoder
ASSIST Interface Board

-
Config + LUT

ASSIST
Software

Figure 18 Linearization method “File”. Configuration of the POSIC encoder takes place via

the ASSIST Interface Board. POSIC- and Reference encoders are measured
by the customer's DAQ system. Measurement data are transferred to ASSIST
by means of a measurement file. Detailed explanation in Annex 2.

Meas. data Meas. data
—_— e ASSIST
Reference -— Software
Encoder Config + LUT
Movement
>
USB
POSIC
Encoder Meas. data Reference Encoder
: \POSIC Encoder
Config + LUT ASSIST Interface Board

Figure 19 Linearization method “Automatic”. The scales of the POSIC- and the reference-

encoders are moved by means of a drive system. Measurement and
configuration take place via the ASSIST Interface Board. Detailed explanation
in Annex 3.

Recommendations for linearization

Minimum range The absolute minimum range is one period: one copper-strip of a
scale or codewheel or one tooth of a gear. It is recommended to linearize over
multiple periods, the LUT will be calculated using the average values, thus reducing
the influence of noise or target errors. For a linear application it is recommended to
linearize over the complete range or at least over the range where the highest linearity
is required. For a rotary application it is recommended to linearize over one full
rotation (in order to take into account a potential runout)

Maximum range For a linear application: length of scale with a margin of 2 complete
scale-periods at each end of the scale. For a rotary application: one complete rotation
of the codewheel or gear

Direction of movement During the linearization, the target must move in only one
direction with respect to the encoder. This is a precaution to avoid potential problems
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with the hysteresis of the reference encoder. Changes in direction during the
linearization are not allowed

- Maximum speed It is recommended to stay at least a factor 10 below the maximum

speed (lowest of the reference- and POSIC-encoder) in order to avoid effects due to
bandwidth limitations. For the method “automatic”, the maximum speed is given in

Annex 3.

- Linearity of reference encoder The result of the linearization will by definition not be
better than the linearity of the reference encoder. It is recommended to use a
reference encoder with a linearity that is at least 10 times higher than the desired
linearity of the POSIC encoder after linearization.

6.6 Debug

The Debug window is shown in Figure 20 and allows you to check whether the Interface
Board and the encoder are working correctly.

& ASSIST_V0.0.29.vi

Eile Edit Operate Tools Window Help

..5}

CONFIGURATION | EVALUATION

| LNEARiZATION — DEBUG

Interface Board Firmware [03-01-04
Interface Board supply Voltage |8.261 (nominal 7,5 - 9V)

Encoder connection test

Encoder supply test

Encoder 3V current test
Encoder memory dump

Fii_:_coef'ﬁcients for LUT
gg_ 20
i ggo
glo
g0
Eife]

%0
4o

40
o
%0
4o
4o
lo
¥/0
4o

4o

lo

| Start Test I All encoder outputs toggle on/off
| Start Test I Measure encoder supply voltage and current
| Start Test | Measure encoder supply voltage and current
| Start I Copy of OTP memary in a text file

Calculate LUT I

i
Lotz R

Save coefficients I

Figure 20 The Debug window.

Encoder Status
VDD j0.000 | [V]
IDD [0.000 | [mA]

D
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6.6.1 Interface Board Firmware

The Interface Board Firmware is the firmware in the dsPIC microcontroller (see Figure 3).

6.6.2 Interface Board Supply Voltage

The Interface Board receives a 5V USB supply voltage. The USB supply voltage is boosted
to the Interface Board Supply Voltage with a level between 7.5 and 9 V (Annex 4). The
Interface Board Supply Voltage is measured when the board is powered-up (it is not
continuously measured) and displayed in the Debug window.

6.6.3 Encoder connection test

The encoder connection test allows you to check whether all electrical connections (supply
and outputs) are correct. The test is activated by pressing the “Start Test” button and
stopped by pressing the “Stop Test” button.

When the connection test is active, the outputs toggle on and off with a frequency between
50 and 100 kHz. This means that all connected signal LEDs on the interface Board are on
(Figure 3 in Section 2.2) and that a 50 — 100 kHz frequency can be observed on an
oscilloscope connected to the Signal Test Pins (TP), see Figure 3. If the LEDs are not

toggling correctly, see Annex 8 on Connection tO SSI controller.

LEDs that are not connected to the encoder’s outputs are continuously on (emitting light)
during this test.

6.6.4 Encoder supply test

The encoder supply test allows you to check whether the encoder supply voltage and current
are correct. The test is activated by pressing the “Start Test” and stopped by pressing the
“Stop Test” button.

During this test, the encoder is activated, its output signals can be observed/measured on
the Interface Board and the supply voltage and current are measured continuously and
displayed at the top right side of the window.

6.6.5 Encoder 3V current test

The encoder 3V current test measures the encoder supply current while applying a 3V
supply voltage. At a supply voltage of 3V, the encoder is not working and therefore the
current should be below 0.3 mA for ID encoders and below 0.5 mA for IT and AP encoders.

6.6.6 Encoder memory dump

The encoder memory dump writes the contents of the encoder's OTP memory in a text file,
the name of which has to be specified in a dialog-box that pops up after Encoder memory
dump has been activated. This function might be required for technical support by a POSIC-
specialist.
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6.6.7 Fit coefficients for LUT

The LUT is calculated from the data measured in the Linearization window by means of an
8t order sine-fit. The coefficients of this sine-fit are displayed in the list. The sequence from
top to bottom is: offset, 1t order amplitude, 15! order phase, 2" order amplitude, 2" order
phase .... 8" order amplitude, 8" order phase.

After the linearization measurement in the linearization window, the fit coefficients are
calculated and listed in the Debug window and the LUT is displayed in the graph, see Figure
21, right graph.

If fit coefficients are filled out or modified and subsequently “Calculate LUT” is pressed, the
new LUT is displayed in the graph and a dialog box appears that allows you to store the
calculated LUT in a text file. The newly calculated LUT will subsequently be used in the
Linearization window when “Measure RAM LUT” is used.

By pressing “Save coefficients”, the coefficients listed in the table are stored in a text-file.

Fit coefficients for LUT

Zsin

Fit coefficients for LUT

5 i Caloulate LUT

Slae.1175
sl 52810
|ﬂ__

bl

w[0.11620¢
Tie: 48,8222
¥-0.43875
¥ 77,2009
EE
wl14.5423

Ho.1eete:

87 555

Tirne

Figure 21  Fit coefficients for LUT prior to linearization (left) and after “Measure Default
LUT” (right).

6.7 Encoder operating modes

The 4 modes in which the encoder can be operated using ASSIST are listed in Table 6.
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Table 6 Operating modes of the encoder.
Mode Description In/outputs
2-wire serial communication to read data
Communication | from the encoder and to store configuration A = clock (input)
mode data and LUT in the encoder's RAM B = data (bidirectional)
(volatile memory)
Measurement | Encoder measures incremental position A, B, | incremental
mode and outputs via ABI interface encoder output signals

2-wire serial communication to program
configuration data and LUT in OTP (One
Time Programmable non-volatile memory)

A = clock (input)
B = data (bidirectional)

Programming
mode

A, B, I toggle on/off
(all outputs)

Connection test

mode All outputs toggle on/off

The Communication mode is employed in the following cases:
- Configuration Window, Read Encoder Configuration (read data from encoder)
- Evaluation Window, Start (send configuration data and LUT to encoder prior to
entering into the Measurement mode)
- Linearization Window, Measure Default LUT and Measure RAM LUT (send
configuration data and LUT to encoder prior to entering into the Measurement
mode)

The Measurement mode is employed in the following cases:
- Evaluation Window, Start (after encoder has been configured)
- Linearization Window, Measure Default LUT and Measure RAM LUT (after encoder
has been configured)
- Debug window, Encoder supply test

The Programming mode is employed in the following cases:
- Configuration window, “Program in OTP” of the encoder configuration, the LUT or
the EncoderID
- Linearization window, “Program LUT in OTP”

The Connection test mode is employed in the following cases:
- Debug window, encoder connection test
6.8 Encoder RAM and OTP memories

This section applies to all POSIC encoders, except for the encoder AP9200 and AP9201.

The encoder’s configuration data and LUT can be stored in RAM (Random Access Memory).
The RAM is volatile: any data written into the encoder’'s RAM will be lost when the encoder-
power is turned off.

The encoder’s configuration data and LUT can be stored in OTP memory (One Time
Programmable). The OTP memory is non-volatile: any data programmed into the encoder’s
OTP memory is permanently stored and cannot be re-programmed or erased. Therefore
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each OTP programming sequence is preceded by a dialog-box with a warning that OTP
programming is irreversible and asking a confirmation to continue.

When the encoder is operated using ASSIST, it is typically operated using RAM data (the
contents of OTP memory, whether programmed or not, is ignored).

When the encoder is operated without ASSIST, it is always operated using OTP data.

Non-programmed OTP memory contains all ones. A non-programmed 16-bit number has
therefore the hexadecimal value FFFF = decimal value 2'® -1 = 65’535 (see Encoder ID,
Figure 9).

6.9 Encoder status

At the top right side of each window, the encoder status is displayed (see Figure 22):
- Indicator showing whether the encoder is on or off.
- Encoder supply voltage (VDD)
- Encoder supply current (IDD)

The supply voltage and current are measured when the encoder is started up and when it
goes from one operating mode to another (e.g. from communication mode to measurement
mode).

When the encoder indicator is off, the encoder can be disconnected (replaced by another
encoder). While the indicator is on, the encoder should not be disconnected.

Encarder Status _J Encader Status |} Encoder Status ﬁ Encoder Status Q Encoder Status %)

oD [0 ] VoD [4.971 | [v] oD [5.001 | [v] DD [6.336 | [v] oD [0 V]
o SR 100 155923 [ma] 10D [11.18 | [ma] 10D [0.588%| [ma] o0 S [ma]
a) b) c) d) e)

Figure 22 Zoom-in of the top right side of all ASSIST windows showing the supply status
of the encoder. a) Encoder has not been activated yet. b) Encoder has been
activated, but is not powered at this moment. ¢) Encoder is working. d) OTP
Programming ongoing. e) Short-circuit detected, encoder has been turned off.

The typical supply voltage and current levels are listed in Table 7.

Table 7 Encoder supply voltage and current levels in different operation modes. Current
IDD is measured with no load on the encoder outputs.
Mode VDD IDD Comment
Communication 5V <8 mA
8 —15mA | ID encoders
20-40 mA | IT and AP encoders
OTP Programming 6-65V <10 mA
Short circuit* <5V > 50 mA Encoder automatically turned off**

Measurement 5V




EPT002 V3E

©

POSsIC

User Manual for ASSIST Evaluation & Programming Tool
Page 33 of 73

* When the current measured during startup of the encoder is well above the typical level, it
is assumed that a short-circuit has occurred between supply and ground or between an
output and ground. In this case, the supply to the encoder is cut off and the IDD indicator
turns red. The short-circuit should be eliminated before turning the encoder on again.

**When the Interface Board is connected to a low-power USB connection (typically on a
USB-hub or at the side of a PC-screen with current limited to 100 mA), the current drawn
during the short-circuit may exceed the maximum current of the USB-connection and supply
to the Interface Board may be cut off. In that case, the ASSIST software may be halted
before it has detected the short-circuit. If this happens, disconnect the Interface Board from
the PC and close the ASSIST software. Eliminate the short-circuit, re-connect the Interface
Board and re-start the ASSIST software.

6.10 Operate encoder with Default LUT or LUT from file or OTP

This mode of operation is useful if the encoder has already been linearized and has to be
operated e.g. in a closed-loop system with a controller. Please make sure that the POSIC-
and the Reference-encoder have been correctly configured prior to launching the procedure
explained below.

1)

Select the appropriate LookUp
Table: Default, File or OTP.

g

—

(v Default
il
Cotp

"y Default
@) File
QoTtp

i Default
File
& oTp

POSIC Encoder
Soale Period /128 [mm]

[periods]

Reference Encader
Resolution §0.1 [um]

incrfrew.]

Encoder Status |}

VoD [4971 | v]
100 J0.1961] [ma]

If “File” is selected, use the
browser to select the LUT file.

The selected LUT will be uploaded
in the RAM LUT.

Nr 2 §i65535 | Pragam in
nr 3 §d655535
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remain working until the POSIC
encoder is stopped. During
operation, the results are
continuously displayed in the
graph and the encoder output
signals can be measured on the
Interface Board.

o |
T v ! ' ! ! ) ) ) v y v v v ' v v L
78615 28E40 ZBS6D 2B6B0 28700 28720 26740 28760 28780 28800 28820 78840 28850 28850 28900 G0 BG40 897

cosie Page 34 of 73
3) If desired, turn on the reference S -
enCOder' EONF[GL:&NVALUATION | UINEARIZATION | DEBUG ] aE
4) Start the POSIC enCOder. POSIC Encoder Reference Encoder ig?%ig
1 &= 3 100 (58] e
The POSIC and reference encoder | | . inl  postion 00855 | [mm]

After step 4, you can connect the A, B and | outputs of the encoder to another system (a
counter, a controller or other equipment) using the Signal Test Pins or the Terminal Block,
see Figure 3 in Section 2.2.

6.11 Measure linearity with Default LUT or LUT from file or OTP

This mode of operation is useful if the linearity of the encoder has to be measured repeatedly
or if a “general purpose” LUT has to be tested with several encoders.
Prior to executing the steps in the table below, please make sure that the POSIC encoder
(and the reference encoder if applicable) has been configured correctly in the configuration
window (Section 6.1).

1)

Ble Edt Operate To

»[E]

ols Window Help

Select the appropriate LookUp
Table: Default, File or OTP.

(s Default (yDefault iy Default
()File (@) File IFile
CoTtp Oatp @oTp

If “File” is selected, use the
browser to select the LUT file.

The selected LUT will be
uploaded in the RAM LUT.

LINEARIZATION

DEBLG

POSIC Encoder

Reference Encoder

Seale Period §[1.28 [mm]

[periods]

Resolution $0.1 [um]

voD [4.971 | [v]
100 [0.1961] [ma]
[incr/rev.]

Encoder ID

Progam in 0T

Progan in OTF

2

am@wpucmom\mwewznm\m\ds\assxsr\nssxsun 0. 4T _FFFF-

Nr 13465535

nr2jdessas |

Progam in OTE

Nr 3 §455535
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3) Select Linearization Method
Automatic.

e Edit Operate Tools Window Help |*7
. . [ @] lecsic

4) Deflne number Of perlods (Copper CONFIGI %QEVALUATXON LINEARIZATION DEBUG
strips on the target) over which o
the linearity measurement has to (D) ol
be carried out. 3

5) Start the measurement with RAM 4
LUT (do not activate “Measure Ciresr o percas BT
Default LUT?); it takes a few
seconds to upload the encoder
configuration and the RAM LUT.

Make sure the scale/codewheel
does not change direction during =
the measurement. —

6) The green sign indicates that the . 5
measurement with RAM LUT has | =22% 1=
been completed. = e

Default LUT [F2 voD [3.571 | (v

7) The measured position (white) i el

and non-linearity (green) are
displayed.

ML Default
Measures

rogra

Reference [mm]
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6.12 Program a LUT directly into OTP

This method can be used if a LUT stored in a file has to be programmed into the OTP
memory of one or more encoders without any linearity measurement.

Read Encoder Configuration.
Select the LookUp Table: File.

Ele Edt Operate Tools Mindow Help

“;;.;

Use browser to specify the
filename.

Program in OTP.

The programming of OTP memory
is irreversible, therefore a dialog
box will appear to confirm the
command.

After completion of the OTP
programming, the encoder can be
disconnected and another encoder
can be connected for
programming.

CorFTERATION | EVALUATION

(G LINEAR
| ROTARY

QU ResdEncoder confiouration | )
—

LINEARIZATION | DEBUG

Encoder Status |}
VDD [4.971 |[v]
DD [0.1961| [ma]

POSIC Encoder Reference Encoder
Scale Period §[1.28 [mm] Resolution §0.1 [um]

[periods] =solution § [incrirev.]

Frogam in ote_|
Cl roeninor 1)

Nge P iSAPPLICATIONS| abview 201 Olbuids|ASSISTIASSIST_Y0.0.4LUT_FrFF- | (B

Interpolation

412 bits (1024 cRr)

25

Look Up Table

4

]

5 File
[©oTP

Encoder 1D Nr 1 §485555 3
wr2 giEssas |

Nr 33465535

Progam in OTF_|

6.13 Export linearity measurement data to spreadsheet

1) Right-click in the icon of the measurement that you want to export, see Figure 23 a.

2) Select Export
3) Select whether you want to export

the data to the clipboard (so you can paste it in

any application) or to Excel (Excel will be opened with the measurement data in the

first worksheet), see Figure 23 b.

15— 0.05-
135  0.04-
Cornmor Plats e 0.0
Color b LO5— [0z - E—
Lire: Style P b = oat _I
Line width 4 =
- ali i
Anki-aliased
D6 = 0,01 -
Bar Plots 3 |
Filaseline p [IB 0 oe T
Interpolation  p D.3= 0,03~ — ' ;
1 Point Style b Li5- .14 - DA
ML RAM ju.004 # Seale .5 port Data To Cliphoard
ML Default - |n.038 vacde 2 Export Data To Excel
Measures HEH ) Expork P 3
a)

0.7 /
Referernce [mim]

b)

Figure 23 Export measurement data by right-clicking on the icon (a), selecting Export and
then selecting your preferred export destination (b).




@ , , EPT002 V3E

User Manual for ASSIST Evaluation & Programming Tool
POSIC Page 37 of 73

6.14 Adapting scales and line properties in graphs

1 I 1
05 06 07 0.8
Reference [rmim]

Figure 24 Automatically adapt scales by right-clicking on a value in the X- or Y-scale.

- - |_1
1

b) . Reference [rmm]

Figure 25 Manually adapt the Y-scale by writing a new value at the top or bottom of the
scale. a: while changing the value at the top of the scale from 0.05 to 0.01. b:
after top- and bottom values have been changed.
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| e
i} o1 02 03 04 05 048 07 08 09 1 SRR e Py 1.2>

= - I 1 I
nu.z nE 04 05 08 07 08 08 1 11 1z 128

C) Refaretice [mm]

Figure 26 Manually adapt the X-scale by writing a new value on the scale. a: while
changing the maximum value of the scale from 1.5 to 1.28. b: while changing
the unit of the scale from 0.1 to 0.16. c: after maximum- and unit-values have
been changed.

6.15 LUT file format

During the linearization procedure (Annex 1 - Annex 3), the filename proposed for the LUT-
file contains the encoder-1D (Section 6.1.3.5 and Figure 9): 65536 _65536_65536_ENC1 .ixt
for an encoder in which the Encoder-ID has not been programmed. This is only a
recommendation, any other filename may be used. For an AP-encoder, 2 LUT-files are
stored with the suggested names ending with _ENC1.txt and _ ENC2.txt
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Figure 27 Pop-up window at the end of the linearization procedure asking for the LUT
filename.

A LUT file contains the LUT of one encoder and consists of 258 lines: 2 header-lines followed
by 256 LUT-values. The LUT-values are expressed in electrical degrees; 360 electrical

i Save LUT to fi

le

Save in: |

ASSIST v @ F

' g

Quick access

Desktop

m

Libraries

=

This PC

[é?

MNetwork

MName Date modified

<

File name: | LUT 65535-65635-65635-ENCT tx

Save as type: Custom Pattem (* te)

degrees correspond to one period of a target. An example is shown in Figure 28.

During a Save-operation in the Linearization-window: if an existing filename is used, the

values will be overwritten.

LUT_65536-65536-65536_ENC1.txt
LUT [deg]
0.57128906250
0.08789062500
-0.39550781250
-0.83496093750
-1.25244140625
-1.64794921875
-2.02148437500
-2.37304687500
-2.70263671875
-3.03222656250
-3.31787109375
-3.58154296875
-3.82324218750
-4.02099609375
-4.21875000000
—-4.37255859375
—-4.50439453125
-4.61425781250
-4.68017578125
—-4.70214843750
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Figure 28 Example of a LUT-file with filename LUT_65536_65536_65536_ENC1.txt. Only
the initial 20 values are shown (a complete LUT contains 256 values).

6.16 Result file format

During the linearization procedure (Annex 1 - Annex 3), the filename proposed for the
Result-file is Result.dat. This is only a recommendation, any other flename may be used.

& Save RESULTS to file >
Savein: | | | ASSIST_00.00.29 v| @2 e @
‘_,ﬂ” Mame - Date modified Type
# ﬂ Results.dat 02.07.2019 12:07 DAT File
Cuuick access
Desktop
Libraries
This PC
Ly
- < >
Metwork
File name: | Hesults dat w | I oK I
Save as type: Custom Pattem (*.dat) e Cancel

Figure 29 Pop-up window at the end of the linearization procedure asking for the filename
for the measurement results.

The Result file contains the identification information and the measurement results of one
or more encoders. Each row corresponds to one encoder. The data are stored as text and
can easily be imported into a spreadsheet program. An example of a result file is shown in
Figure 30.

During a Save-operation in the Linearization-window: if an existing filename is used, the
values will be added to the file as the last line (existing data will not be overwritten).

It is recommended to use one result-file per production batch up to several thousand
encoders, so that measurement results can easily be analysed using a spreadsheet
program.

Encoder ID1 EncoderID2 EncoderID3 NL Calibration NL Control NL Final File name Date Time Commentary
[mm] [mm] [mm] jj.mm.aa hh.mm.ss
0 0 0 3.28E-02 7.85E-03 7.86E-03 result.dat 12.12.2013 12:00:08
0 0 1 4.64E-02 6.30E-03 6.30E-03 result.dat 12.12.2013 17:40:06
0 0 2 4.92E-02 4.90E-03 4.86E-03 result.dat 13.12.2013 15:50:04

Figure 30 Example of a Result-file (result.dat) imported into a spreadsheet program.
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6.17 Memory Dump file format

In the Debug window, the filename proposed for the Memory Dump contains the encoder-
ID (Section 6.1.3.5 and Figure 9): DUMP_65536_65536_65536_ENCH1.txt if the encoder-1D
has not been programmed. This is only a recommendation, any other filename may be used.

% Choose or Enter Path of File =
Savein: | | | ASSIST v| @@ e Er
ﬂ’ MName Date modified Type *
Cluick access
Desktop
™
Libraries
This PC
L v
< >
Metwork
File rame: [oUniP 553565535 65535 ENC T TXT] v ek ]
Save as type: All Files (%) w

Figure 31  Pop-up window asking for the DUMP filename.

A DUMP file contains the OTP memory of the encoder and consists of 2 columns of 512
lines (for ID encoders) or 1024 lines (for IT and AP encoders).

512 1
513 1
514 0
515 15
516 0
517 74
518 255
519 0
520 255
521 0
522 31
523 0
524 129
525 12
526 16
527 94
528 98
529 24
530 0
531 0

Figure 32 Example of a DUMP-file. Only the initial 20 values are shown (a complete DUMP
contains 512 lines).
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Annex 1
Manual linearization
The linearization method “Manual” is listed in Table 8 and is most suitable when the scale

is moved by means of a manual system with fixed steps. An example with a microscrew is
shown in Figure 33. Instead of a manual microscrew, a motorized stage could be used.

Meas. data

— ASSIST

P T— Software
Movement of scale Config + LUT

i B —\
= RN

P —
Config + LUT ASSIST Interface Board

Figure 33 Linearization method “Manual” using a microscrew to adjust fixed steps.

Recommendations:

- Stabilization time between movement and measurement depends on value of BB
according to Table 2 on page 4 of the encoder datasheet:

BB 01 02 03 04 05 06 07 > 08
Stabilization
Time (ms) 500 250 125 63 32 16 8 5

- Resolution of the POSIC encoder: CC = 10 according to Table 3 on page 4 of the
encoder datasheet.

- Measurement mode has no influence on this linearization method and may thus be
set to Continuous or Triggered.

- Number of linearization-points It is recommended to use at least 20 linearization-
points per target-period. For the manual linearization method with a linear scale, this
corresponds to a step size of approximately 0.05 mm. The LUT is calculated using
an 8t"-order polynomial fitting-procedure: additional linearization points above 20 will
not significantly improve the resulting LUT.

- Spacing between linearization points For this linearization method, it is required to
use equidistant linearization points (e.g. 1.2 mm / 24 points = 0.05 mm between two
linearization points). It is not required that the period length is an integer multiple of
the linearization point spacing. Example: the combination of period length = 1.2 mm
and linearization point spacing = 0.018 mm would be perfectly OK, although their ratio
is not an integer number: 66.67.




@ User Manual for ASSIST Evaluation & Programming Tool

EPT002 V3E

Page 43 of 73

POSsIC
Table 8 Linearization procedure “Manual”.
1) Select linearization method:
Manual. Fie gdu“ ;Jtuuws Window _tielp I l <
2) Define step size that will be P I——
s <\zt 1 woo___ M
applled- oo o | [mal
3) Start the measurement with e o
Default LUT (it takes a few I = i
L= Nr Measures |0
seconds to upload the encoder o]
configuration and the Default LUT)
and move the target until at least
one Index-pulse has been
observed on the corresponding
signal-LED. o ]
1 Default Jill|jo.oo0 |
Measures Reference [mm]
4) Move the target until at least one
index-pulse has been generated.
This allows the ASSIST software Ty e '
to know the reference position, T oA | e [BE |
which is required to calculate the e ) s iy
LUT. 100 [10.98 | [mA]

Go to the initial position and
record the first datapoint by
pressing “Measure Point”. A first
white datapoint appears in the
graph.

Move to the second position,
record the second datapoint etc.
Continue until at least one
complete scale-period has been
covered.

b LU [F5) 54+ 6
+

Program
LUT in OTP [F8]

step Size [rm] 40,0500 |
Nr Measures [0
Last position [mm] [0

Save
[F12]

NLRaM BRI |[0.000
wL pefault M| 0.000 |

Measuras
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7) If an error occurs, the last
datapoint can be eliminated by
pressing “Remove Point”.

8) When all measurement points
have been recorded, Press “Stop
Meas”.

Fle Ede Operste ook Window Help

#[=][®|

CowaiRaTion | EvmATIon

[©manual

HLReM B
L Defaul [

Measures

Linearization Methad

Measure
Default LUT [F2]

Measure
RAM LUT [F5]

Program
LUT in OTP [F&]

Save
[F12]

[0.000
[0.000 |

LINEARIZATION | DEBUG

Encoder status @
wDD 4351 | [W]
0D [11.08 | [ma]

Step Size [mm] $40.0500 _
Nr Measures [53
Last Pasition [mm] [2.8

9) The green sign indicates that the
measurement with Default LUT
has been completed.

10) The measured position (white)
and non-linearity (red) are
displayed.

Based on the measurement with
Default LUT, a LUT is calculated
that compensates the encoder’s
non-linearity. This LUT is
uploaded in RAM memory during
the next step.

Ble Edt Operate Tools Window Help

» =@

CoRFIGURATION | EvALLATION

tion Method
Measure
9 Default LUT [F2]
atic

ssssss

Program
LUT i OTR [F8)

Save
[F12]

LINEARIZATION | peBUG

Encoder Status 3
oD [+.891 | [v]
10D [T1.08 | (ma)

Step Size [mm) §40.0500
Nr Measures [53
Last Position [mm] [2.6

11) Start the measurement with RAM
LUT (it takes a few seconds to
upload the encoder configuration
and the RAM LUT) and move the
scale until at least one Index-
pulse has been observed on the
corresponding signal-LED.

12) Then carry out the same
procedure as in steps 4-6.

13) When all measurement points
have been recorded, Press “Stop
Meas”.

Ele Edt Operate To

u»

ols window Help

CoRFTaRATION | EVALRTION

f

Measure
Default LUT [F2]

eI | ceme

Measure
RAM LUT [F5]

Program
LUT i OTP [FE]

Save
[F12]

MLReaM B |0.000 LD et
H Defaul: Il [0.038 B G0

Measurss NEH

eeeeeee

eeeeee

01 8z 83 04 05 0
Reference [

Encoder Status @
voD [4.981 | [v]
100 [11.08 | [ma)

step Size [mm] §40.0500_|
Nr Measures [27
Last Rasition [mm] [1.3
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14) The green sign indicates that the
measurement with RAM LUT has
been completed.

15) The measured position (white)
and non-linearity (green) are
displayed.

If the linearity with RAM LUT is
OK, continue with the next step; if
the result is not OK, check your
measurement setup and re-start
with step 1.

Ele Edi

#

Operate Tools Window Help

CoMTaRATION | EVALLATION

15

e
N Defaulc [lll|/0.038 =
Windcoiee ]

LIMEARIZATION | pEBUG

Program
LUT in ©TP-[Fa]

Save
[F12]

! " i’ 0 v ! v ! ! ! ! 0 ! v 0y i
0 o1 Oz 03 04 05 06 07 o8 09 I Li 12 13 14 15

Encoder Status _J
oD [4.881 | [v]
00 [11.08 | [ma]

Step Size [mm] 40,0500 |
Nr Measures [27
Last Position [mm] 1.3

Referencs [mm]

If you do not intend to operate the
encoder standalone, programming the
LUT is not required, go to step 19.

16) Program the LUT in the encoder’s
OTP memory (One Time
Programmable).

17) The programming of OTP memory
is irreversible, therefore a dialog
box will appear to confirm the
command.

Ble Edt Operate Tools Window

u»

Help

CONFIERATION | SVALATION

I

TREAeTaTIoN | oees

Measira
Default LUT [F2]

Measure
RAM LUT [F5]

Program
LUT in OTP [F&]

Save =
‘H" [F12] &

NLRaM R
L Defaul R
Measures NEH

[c0s8

Encoder Status _}
voD [4.881 | V]
10D [11.08 | [mal

Step Size [mm] §40.0500 |
Nr Measures [27
Last Pasition [mm] [1.2

18) Wait until the box to the left of the
command “Program LUT in OTP”
turns green, which means that the
OTP programming has been
completed successfully.

19) Save the measurement data and
the LUT in two files on your PC.

File Edt Operate Tooks Window Hel

“»

CoICURATION | EvALUATION

Linearizat tion Method

nLrav R |[0.00%
L Default [Jll|0.038
o

LINEARIZATION | pEBLG

Measure
RaM LUT [F5]

015- -004-g
[

VoD 4881 | V]

10D [11.08 | [ma]

Step Size [mm) 440.0500

Mr Measures 27
Last Pasition [mm] [1.2

7 o
Reference [mm]
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20) A first a dialog box appears that
asks you to specify the LUT file.

Fle Edit

=i

Operate Tooks Windon

Help

CorFIaRATION | EVALATION

LINEARIZATICN

oeas ]

Each LUT is stored in a separate T o
file, the suggested filename e i
contains the encoder ID (three 16- PR —
bit hexadecimal numbers) and has y (B T
the suffix .txt. L= 5
Details about the LUT file in
Section 6.15. N
i 9 20
Measures AR =
21) A second dialog box appears that | . . s s we o

asks you to specify the file in

»/2[8]

CoRFIGURATION | EVALLATION

LINEARIZATION

DEBUG

which the measurement results e S
antsl Default LUT [F2] vooJaset | (v
are stored. 2 o0 0] )
R&M LUT [F5]
The results are stored in a line et —
that is added to the file o =.
Results.dat. H 5
Details about the results file in
Section 6.16. ..
o 21
22) The complete linearization, S =
including storage in the encoder’s | 28t s 1w
OTP memory and storage of the = e @
. . . Default LUT [F2] VoD [4.581 | (V]
linearization results on your PC = wo b i
RAM LUT [F5]
has been completed.
LUT in OTF [F&]
22 () & e

NLRAM  PERS|0.004
NL Defaulc I |0.038 |

weasures N

Last Position [mm] [1.3

u ! ! v ! ! I
03 I 11 1z 13 14 1S




@ EPT002 V3E

User Manual for ASSIST Evaluation & Programming Tool
POSIC Page 47 of 73

Annex 2
Linearization with external DAQ system

The linearization method “File” is listed in Table 9 and is most suitable when the scale is
moved by means of a drive system (can also be moved manually) and an external DAQ
system is used. A reference encoder and a data acquisition system with two ABI-interfaces
(other than the ASSIST Interface Board) are required. The linearization data are transferred
from the DAQ system into the ASSIST software by means of a measurement data file (Meas.
file in Figure 34).

Meas. data
2 s
Reference Data
Encoder E— -
Movement Confi LUT Acquisition
v Meas. data Ig +

(DAQ) System

ASSIST
Software

Figure 34 Linearization method “File” using an external DAQ system.

of scales

USB

Reference Encoder
@OSIC Encoder
ASSIST Interface Board

POSIC
Encoder

<—
Config + LUT

“Measurement mode” has no influence on this linearization method and may thus be set to
Continuous or Triggered.

In the “File” method, the POSIC and the Reference encoders are measured in parallel using
a DAQ system with two A quad B interfaces (not the Interface Board). The measured data
has to be converted into a text file with two columns, the first column containing the reference
position in mm and the second column containing the POSIC encoder position in mm (see
Figure 35). The Assist software asks for this data file in a dialog box in order to calculate the
LUT and to display the measurement data in the graph. The POSIC encoder position must
be reset to zero at each rising edge of the Index-pulse. The reference encoder position
should not be reset to zero during the measurement.

2.923712 0.3184
2.936015 0.3302
2.948600 0.3422
2.962975 0.3545
2.975995 0.3665
2.988247 0.3785
3.003565 0.3902
3.016359 0.4025
3.030359 0.4143
3.046360 0.4263
3.060330 0.4383
3.074860 0.4503
3.086988 0.4623

Figure 35 Example of the measurement data file: the left column is the reference- and the
right column is the POSIC-encoder. The encoder positions are in mm.
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Table 9

Linearization procedure “File”.

1)
2)

Select linearization method: File.

Start the measurement with
Default LUT (it takes a few
seconds to upload the encoder
configuration and the Default
LUT).

Ele Edi

%]

Operatz Took Window Help

E

Linearization Method

=)

CoRFTaRATION | EVAUATION

NLRaM  ERS|0.000
nL Default [l {o.000 | B R
-]

LINEARIZATION | DEBLG

Measure
Default LUT [F2

oas- 0

o o2 o3 o+ o5 05 o7 0B
efsrence [m]

Encoder Status _J
oD [0 vl
10D [0 [ma]

i B 60

Move the target over the
measurement range.

Stop the POSIC encoder when
the linearity measurement has
been completed.

Ele Edi

[z]®]

Operate Tools Win

dow  Help

CONFIGURATION | EVALUATION

Linearization Method

MR B |0.000

LNEARIZATION | DEBLG |

Measure-
RAM LUT [F5)

Program
LUT in B7TF [Fa]

Save
[F12]

Measure Stop 4
Defaule LUT [F2] ‘ Mess [F4]

Encoder status (@
VoD [+981 | [v]
100 [12.18 | [ma)

N oefaulc Il [0.000 | 5 o1 o> o3 04 o5 o5 or 05 03 i L1 12 13 14 13
Measuras Reference [mm]

5) A dialog box appears that asks for | . . e o w w £
the file containing the =
measurement data. This dialog ey

. . e Default LUT [F2] woD [4.962 | [v]
box will be completed in step 7. — 5 (o
RAM LLIT [F5]

6) Convert the measurement results e T ———
into a text file with two columns
containing the reference encoder
and POSIC encoder positions in
mm, see Figure 35. : N2

7) Fill in the measurement results fel 22, .
filename in the dialog box. T (e ————

g Nwefamtiﬁ ¢ W:;ﬁ{m Fiscoyos i (o llim
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8) The Default LUT measurement

fle Edt Operate Tnok Window Help

has been completed when the e T
green indicator turns on. s (| =

9) The position (white) and non-
linearity (red) measured with the e
Default LUT are displayed. Les |

sssssss
RAM LUT [FS]

Program
LUT in OTP [F8]

L RAM
ML Default
Measures

Encoder Status _}

voD [+351 | ¥

100 [1118 | [ma]

10) Start the measurement with RAM

LUT. Fill in the file generated in R TR

@]

steps 2-4 and press OK (it takes a oy | ooy | e [

few seconds to upload the
encoder configuration and the
RAM LUT).

11) Move the target over the
measurement range.

12) Stop the POSIC encoder when i
the linearity measurement has e E
been completed. e

Convert the measurement results [ o
into a text file as in step 6.

Program
LUT in OTP [FE]

Save
[Fiz]

neren BN |[0-000 LR

e

T T T 0 g D D D ! 0 ! I 1 1 1
0 01 02 03 04 05 06 07 08 08 1 L1 12 13 14 1§

Encoder Status @

VoD 4971 | V]
100 [10.98 | [ma]

13) After step 12 a dialog box appears

generated in steps 10-12 and
press OK.

te Tools Window Help
that asks for the file containing the
measurement data. Fill in the file T
Dafault LUT [F2]
Measure
RaM LUT [FS]
ONTROL file to
= Lookin: | ) Asslst}mn 1
5 ) data
e} UT_FFEF-FFEF-FEFE bt
i Wi teas_File_DeFault LUT.txt
uuuuuu
3
i8]
135 Desktop
L2
=2 J
E 03f My Dosumerts
Eo7s
2 o ]
g ok My E:JNDMEI
0.3
niran  EEM|0.000 | 0% « ) File name:
it pefoult Il 0 035 | ; MyNawok | Fles of ype:
Measures

10D [10.98 | [ma]
X
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14) The RAM LUT measurement has ———— E
been completed when the green
indicator turns on. — SO
Diefault LUT [F2] oD [4971 | [V
Mg asure 10D [10.98 | (mal]
15) The position (white) and non- ——
linearity (green) measured with | ——
the RAM LUT are displayed. s

- 005 R S e
0 o1 0z 03 04 05 08

If you do not intend to operate the

Ele Edt Cperate Iooks Window Help

. = <)
encoder standalone, programming the | =22 1= E
LUT iS not required, go to Step 19 Lnesrizsuan sthod [y Encoctr stas

: : J — o0 5] o
16) Program the LUT in the encoder’s I
OTP memory (One Time
Programmable).

17) The programming of OTP memory
is irreversible, therefore a dialog
box will appear to confirm the
command.

18) Wait until the box to the left of the
command “Program LUT in OTP”
turns green, which means that the
OTP programming has been
completed succesfully .

LINEARIZATION | pEBUG

Encoder Status _}
Measure
Defavlt LUT [F2] voD [4.871 | [V]

10D [10.98 | [mal

j
|

19) Save the measurement data and
the LUT in two files on your PC.

NLRaM B[00+ L
ML Default [l [0-038 | 0% =05
o
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20) A first a dialog box appears that
asks you to specify the LUT file.

Fle Ede Operate Tools Window Help

»/=|®l
CONFIGLRATION | EVALUATION LINEARIZATION | DEBUG

o Emndir St:tus @
Each LUT is stored in a separate — o ] o
file, the suggested filename e ~
contains the encoder ID (three 16- - D 1o
bit hexadecimal numbers) and . o
has the suffix .txt. e
Details about the LUT file in N -
Section 6.15. T .
NiRat  ERM|0.004 | ”P‘: " Fil nae: g (]
:t:jf‘itﬂ@ ’ My:ﬁtm i ® o= | i
21) A second dialog box appears that | . . ... o we £
asks you to specify the file in
which the measurement results s
Default LUT [F2] VDD (4971 | [v]
are stored. | el 100 55T
REM LUT [FS]
The results are stored in a line | g e
that is added to the file D Bow
Results.dat. d
Details about the results file in
Section 6.16. .
neRal BR[04 | BREG v oK
— =y

23) The complete linearization,
including storage in the encoder’s
OTP memory and storage of the
linearization results on your PC
has been completed.

Ele Edt Operate Took Window Help

»E @

CoMFIaRATION | EvALATION

LINEARIZATION

DEBUG

Linearization Method [
S Measure
OMsisl J Disfault LUT [F2]
Measure
RN LUT [F5]
Program
LUT i OTP [Fa]
23 Save
[F12]

3 -0
=045- 002

03- 0033

Measures

nLRav  BEM(0 oo+ S N
N Default il [o.038 S
o]

it
0

of o2 03 04 05 o0

Encoder Status _J

VDD [4.971 | [v]

100 [10.38 | [ma]




@ EPT002 V3E

User Manual for ASSIST Evaluation & Programming Tool

POSIC Page 52 of 73

Annex 3
Automatic linearization

The linearization method “Automatic” is listed in Table 10 and is most suitable when the
scale is moved by means of a drive system (can also be moved manually) and no external
DAQ system is used. A reference encoder is required. The method is shown in Figure 36.

This linearization method is illustrated in Table 10 for an ID-encoder, however, the method
is applicable to all POSIC’s ID- IT- and AP-encoders. In the case of AP-encoders with a 2-
track Nonius system, the linearization is carried out for both scale-tracks at the same time.

Meas. data Meas. data
—_— — ASSIST
Reference -— Software
Encoder Config + LUT
Movement
<—
UsB
POSIC
Encoder Meas. data Reference Encoder
. \POSIC Encoder
Config + LUT ASSIST Interface Board

Figure 36 Linearization method “Automatic”.

The requirements and recommendations for this method are:

A reference encoder with A and B outputs is required and must be connected to the
Interface Board as explained in Annex 5.

During measurement, the scale must be moving in one direction.

For rotary encoders, the linearization measurement should preferably be carried out
over one full rotation.

For linear encoders, the linearization measurement should preferably be carried out
over the part of the scale where the best linearity must be obtained.

The best linearization results are obtained if the movement is as smooth as possible
and has a fairly constant speed.

The speed during linearization should be at least 60x lower than the adjusted value
for Max Speed BB according to table 2 on page 4 of the encoder datasheet (e.qg. if
for an ID1102L encoder the code BB = 07 and Max Speed = 1 m/s, the speed during
linearization should be less than 16.7 mm/s). For high-precision linearization, it is
recommended to limit the speed during linearization to 600x lower than Max Speed
BB.

Linearization should be carried out with values for Max Speed BB and Resolution CC that
are optimal for a good linearization according to the recommendations above. The values
BB and CC used during linearization are completely independent of the values used during
operation in the application.




EPT002 V3E
& User Manual for ASSIST Evaluation & Programming Tool

POSIC Page 53 of 73

The switch “Measurement mode” allows you to choose between two different
measurement modes:

1) Continuous: data acquisition of POSIC and Reference encoders continuously with a
repetition rate that is typically 10 ms, but that depends on the speed of your PC,
other programs running on your PC etc. This method is recommended for
linearization with resolution CC > 8

2) Triggered: data acquisition of POSIC and Reference encoders triggered by the
rising and falling edges of the A and B signals of the POSIC encoder. This method
is recommended for linearization with resolution CC < 8

The Continuous mode shows the data in the graph (white lines in Table 8) during the
measurement, whereas the Triggered mode shows the measured data only when the
measurement has been completed.

The Triggered mode provides more accurate linearity measurement results, especially at
lower interpolation (less than 8 bits). However, the maximum linearization speed for the
Triggered mode (especially at high interpolation) is lower than for the Continuous mode.
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Table 10

Linearization of incremental encoders using method “Automatic”.

1)

Select linearization method:
Automatic.

Select Measurement Mode:
Triggered

Define number of periods (copper
strips on the target) over which
the measurement will be carried
out.

Start the measurement with
Default LUT (it takes a few
seconds to upload the encoder
configuration and the Default
LUT).

Ther Egton Eeécution outls

L)

Fegitre @ide C

CONFIGLRATION | EVALUATION

[©Manual

Lineanzation Method |
Measura !
sfault LUT [ES 4

LINEARIZATION | DEBUG |

Encoder Status )
VoD [0 vl

| Mazsurs too [0 [ma]

RAM LUT [F5] —
| Frogram
LUT In GTP [F8]
| Sava 3
L L Humber of Period §i0

A+
Lo
D00

WL per period

NLRAM -}u
tL Defzul- [l 0.000
Measures

- 00s

125~ 004

Measures [mm]

025~

1067 = s 0 " 0 " T =t
o 01 02 ©3 D4 05 06 07 08 09 1 L1 L2 L3 14 1§

Reference [mm]

t o
Reference [mm]

Move the target over the
measurement range.

During the measurement, the
message DATA ACQUISITION is
shown, indicating that the
measurement is ongoing.

In the case of the Measurement
Method Continuous, the
measurement data are
dynamically shown in the graph
while the measurement takes
place.

Echier Edtion Exécuton Qubis

»[3][®

Fegétre Ade

CONFIGLRATION | EWaLUATION

wtomatic|

Measurament Mode

Triggerad

LmEARIZATION | pesus
Encoder Status
Measure ®
Default LUT [F2] VDD 4,971 | (V]
oD [9 [
o 10D [9.02 | [mA]
RaM LUT [F5]
Brogram
LUT in OFP [F8] 6
Save
[F12;
i) [ Fomemmmon | et o periods |

5
2
b
0 5
NLRAM
nit pefault [l [0.000 |
Measures A

- 0o

- oo

—— 0i02

o
-Z 00

- 00

= 008

e T e s e T e
o 01 02 03 04 05 06 07 08 085 1 K1
Reference [mm]

R+
NL over all periods 48 ‘
NLRaM IS

L Default [

[0.000

[0.000 |

" i v v
1275 125 -LZs -

' g
135 13
Reference [mm]
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7) The green sign indicates that the
measurement with Default LUT
has been completed.

8) The measured position (white)
and non-linearity (red) are
displayed. The values for the
measured non-linearity per period
(top graph) and over all periods
(bottom graph) are shown.

Based on the measurement with
Default LUT, a LUT is calculated
that compensates the encoder’s
non-linearity. This LUT will be
uploaded in RAM memory during
the next step.

Bichier Edlion Exéotion Qubls

»le|@|

Fepélre  fide

CONFIGLRATION | EVALUATION

UINEARIZATION | pepuG |

aaaaaa

Measure
R LUT [FS5]

NL per period

E o
- 25— 004
nerew |0 000 L
HL Default 10.066 L= =k
Measures

Program
LUT in OTP [F8]

Number of Periods §lio

01 02 03 04 U5 06 07 s D03 I 11 1z 13 14 15
Raference (mm]

9) Start the measurement with RAM
LUT (it takes a few seconds to

upload the encoder configuration
and the RAM LUT).

10) During the measurement, the
message DATA ACQUISITION is
shown, indicating that the
measurement is ongoing.

In the case of the Measurement
Method Continuous, the
measurement data are
dynamically shown in the graph
while the measurement takes
place.

Fichier £ Qutils

Fentre Alde

ne pefault [0 066 |
Measures ‘ '-

LINEARIZATION | pegus |

Me3sure
Default LUT {F2]

P Measurs
RAM LUT [F5

Frogram
LUT in OTP [FB]

[Emseominn Nmberof porods 1T

o e [ sy et
0l 02 03 04 05 06 07 08 09 1 112 13 14 1S
Referance [mm]

ooo_|

-
nL oersulc Bl 0 067
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11) The green sign indicates that the
measurement with RAM LUT has
been completed.

12) The measured position (white)
and non-linearity (green) are
displayed.

If the linearity with RAM LUT is
OK, continue with the next step; if
the result is not OK, check your
measurement setup and re-start
with step 1.

Echer Fgition Exéogion Qutls Fer

»E@]

nétre e

CONFIGLRATION | EvALUATION

1

inearization | pesug
Measure
Default LUT [F2]

Measura
RAM LUT [F5]

Program
LuT in OTP [F8]

= Db
o ol

P s e s
02 03 04 05 06 07 08 O
Reterance [mm]

If you do not intend to operate the
encoder standalone, programming the
LUT is not required, go to step 16.

13) Program the LUT in the encoder’s
OTP memory (One Time
Programmable).

14) The programming of OTP memory
is irreversible, therefore a dialog
box will appear to confirm the
command.

Eichier Edbion Exéasion Qubls Fenftre  &ide

[][®]

10N | EVALLATION

— =
Measure
Default LUT [F2]

LINEARIZATION | pesug

Measurement Made

o 13 §

%
WL per periad
NeReM RS
N Defautt [

0.066_|
Measures

s | 2
0.004_

Encoder Status )
woD [4.981 | [v)

Ty 0 D3 o)
1 0z &3 04 05 06 07

P T 7 ey |
08 0B 1 L1 Lz 13 14 15
Refarence [mm]

NL over all periods @)

o ooc |

NL Default

15) Wait until the box to the left of the
command “Program LUT in OTP”
turns green, which means that the
OTP programming has been
completed successfully.

16) Save the measurement data and
the LUT in two files on your PC.

fle Edi Operate ook Window Help

a[s]®]

CONFIGURATION | EVALLATION

Linearization Methad

[Omanual
(OFile
[©awtomatic
15 ”
15-
1,35~
12-
ELos-
% 09 gum ——
2075- 5
06 éﬂ‘ﬂl
Sods-
03-
HLRAM  ERM[0.00+ | Udss
N Defaule [l 0.038 | o

Measures MM

umearIZATION | pERUG

Encoder Status
VoD [4571 | [V
10D [10.98 | [ma]

S
Number of Perinds §+

O
s 4 os o o7 oe 08 1 11 iz 43 14 is
Refersnce [mm]
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17) A first dialog box appears that
asks you to specify the LUT file.

Each LUT is stored in a separate
file, the suggested filename
contains the encoder ID (three 16-
bit hexadecimal numbers) and
has the suffix .txt.

Details about the LUT file in
Section 6.15.

Fichier  Egtion  Exécution Qutils Fendtre  Alde

L=

CONFIGLRATION | EVALUATION LINEARIZATION | oepuG |

Linsarization Method 7
5 Maasure
Defaule LUT [F2]
Measurs
RAM LUT [FS]
Program
Triggerad LUT in OTP [F8]
‘ Save LUT to file
i Savein | 3 ASSIST V0015
15
e
_1&s 4 ] DUMP._FFFF-FFFF-EFFF, T4
E 1l LUT_FFFF-FRFF-FFFF Lt
E 1
Bo7s -
5 i
Rl &g
L per period ol E Desktop
I 025
neram R |[0.004
ne oefault [0 060 | B =
Measures My Documents
0.0f
o g
oo My Comput
£
E .
i [ '3 Fis pame
= -0.f
ML over all per MyNework | Save as lipe:
0.0
(ST - |
0.0 .
0 S 4

Encoder Status
voD [4.381 | [v]
10D [6.903 | [maA]

18) A second dialog box appears that
asks you to specify the file in
which the measurement results
are stored.

The results are stored in a line
that is added to the file
Results.dat.

Details about the results file in
Section 6.16.

[Gichier Edtion Exécblon Qutls Feghire @ide

»|2| @

CONFIGURATION | EVALUATION LINEARIZATION ] DEBUG

Measure
Default LUT [F2]

Measure
FAM LUT [F5]

51 nt Mode
| ] program
Triggered LT in o7 [Fa]
Savein | 3 ASSIST VOO15 v
+H Y Oydata
_12s 4 (S ronis.dat
E My Recert
E 1 Documenss
Bos :
g 2
B B u
NL per period 2 Deskion

L1
neraM  EEE|0.00q | oz
n petzule [l (0.0c0 | 4 )
Measures | My Documents

.0}
-]
0.0 o |
_ My Compuier 1 8
E .
("8 File name
R4 2.0 ﬁ
NL over all periods @] I B e
nirav M |0o0e | ik
0,06~
i pefault [l o067 | i 3 ¥

[ 8
Referance [mm]

Encoder Status
voo [3.981 | (v
10D [5.903 | (ma)

- Cancel |
D
10 iz 14

19) The complete linearization,
including storage in the encoder’s
OTP memory and storage of the
linearization results on your PC
has been completed.

Echier Edition Exéomion Qubls

»El[@

Fenftre  fide

CONFIGURATION | EVALUATION LNEARIZATION | peBuG |

nesrization Method

]
|

0- 006

N Dsfaut 1|0 066 | o ot o2 oa 03 o5 ol

Measiires

T R T —
& 07 08 09 1 LI L2 13 14 15
Reference [mm]

O e

& 2]
NL over sl periods {1

neRav R (0.006

e petaut [l o 067 |
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Table 11 Linearization of absolute encoders using method “Automatic”.

The linearization-procedure of
absolute encoders is the same as for
incremental encoders, see Table 10.

The two tracks are measured and
linearized in parallel, resulting in 2
graphs and 2 LUTs: one for Track 1/
Encoder 1 and one for Track 2/
Encoder 2.

The results after “Measure Default
LUT (equivalent to points 7) and 8) in
Table 10) is shown in the graph to the
right.

Fie Edit Operate ook Wind

I

ow Help

CONFIGURATION | EVALUATION

LINEARIZATION

Linearization Method

Measure
Default LUT [F2]

i
| jli

NL per period
NL RAM

NL Defauit
Measures.

I Measure
RAM LUT {F5}

—
LUT in OTP {F8]

DEBUG

Encoder Status )
vop 2981 | (v
100 252 | [ma]

Number of Periods §1 |

N Default BN

Refesence [mm]

The results after “Measure RAM LUT
(equivalent to points 11) and 12) in
Table 10) is shown in the graph to the
right.

File Edit Opesate Tools Window Help

B8]

LINEARIZATION

Measure
Default LUT [F2]

HMeasure
RAM LUT [F5]

Program
LUT in OTP [F8]

NL per period ol

niraM |0 oo |

Nt Default [l 0033 |

DEBUG

6 o) o2 63 04 05 06 07 08 08 1 41 12 13 14 15

Reference [mm]

Encoder Status ()
voo [E571] 1

100 253 | (mA]

Number of Periods $i4

2 3
Reference [mm]

AP92 encoders have a memory that can be programmed more than once, so after
linearization of AP92 encoders, the LUTs are directly written into the encoder’'s memory.
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Annex 4
uScherpatics m

Ly

o | o 3 [
Figure 37 Schematic diagram of the Programming Board.
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The schematic diagram of the Interface Board is provided in Figure 37, a short explanation
of the different components is given below.

Integrated circuits:

The microcontroller uC U2 is a dsPIC33EP with two A quad B interfaces and a USB
interface. In communication mode, the uC converts the USB-protocol to the serial
communication protocol of the encoder. During encoder-operation, the uC reads out
the POSIC-encoder (and a reference-encoder) and transfers the data via the USB
connection to the PC.

The booster U8 increases the USB supply voltage to the Board Voltage between 7.5V
and 9V.

The uC-regulator U11 provides a 3.3V supply voltage to the uC.

The encoder-regulator U7 provides a 5V supply during communication and normal
operation and provides a 6.5V supply during OTP-programming of the encoder. The
digital potentiometer U10 is controlled by the uC and is used to set the output voltage
the encoder-regulator to the correct value.

The bidirectional level shifters U3, U4, U5, U9 interface between the uC (signal levels
0 - 3.3V) and the encoder (signal levels 0 - 5V or 0 - 6.5V).

The current measurement chip U6 is used to measure the encoder supply current
(Figure 22).

The RS422 line receiver U12 receives the differential signals from the reference
encoder and converts them to single-ended signals than are connected (via level-
shifters) to the uC.

Diodes and LEDs:

The red signal-LEDs D1 — D5 indicate the status of the POSIC encoder signals (I00
—105 = TP3 - TP8) and D6 — D7 indicate the status for the reference encoder signals
(106 — 107 = TP9 — TP10).

The red LED D9 POWER ON (PWR on board) indicates whether the USB power
supply is correct.

The red LED D11 SYSTEM is activated when the uC is reading the POSIC and/or
reference encoder.

The red LED D10 ENCODER ON (ENC on board) indicates whether the encoder is
powered.

The yellow LED D12 PROG ON (PROG on board) indicates that programming of the
OTP memory of the encoder is ongoing.

The reference diode U1 provides a reference voltage to the uC.

Connectors:

J1 is the USB-connector.

J2 is the connector for the Reference encoder.

J3 is the connector for the POSIC encoder.

J4 is the green terminal-block.

J5 is used by POSIC to load the code into the uC.
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Annex 5
Electrical connections POSIC- and Reference-encoders

DIP switches

8-pin connector for
POSIC encoder

i
oy

12-pin green
terminal block

6-pin connector for
Reference encoder

Figure 38 Interface Board with the connectors for POSIC- and Reference-encoder, green
terminal block and DIP-switches.

Table 12 Pinout of the 8-pin connector for the POSIC encoder, see Figure 38 and
schematics in Figure 37.

Pin | Signal ID and | Signal AP | Comment
nr. IT encoders encoders
1 VDD VDD POSIC encoder supply voltage
2 GND GND Ground
3 A1 Clock1 Signal A or Clock1
4 B1 Data1 Signal B or Datat
5 I - Signal |
6 A2 Clock2 Signal A2 or Clock2
7 B2 Data2 Signal B2 or Data2
8 12 - Signal 12
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The POSIC Encoder is powered by the Interface Board (see Figure 37) via pin 1 of the 8-
pin connector according to Table 9. Do not apply an external supply voltage to the POSIC
Encoder while it is connected to the Interface Board. Permanent damage may occur if the
POSIC Encoder or the Interface Board are powered otherwise than via the USB-connection.
Tables 9 - 11 provide the pinouts of the encoder connectors and the green terminal block.
The POSIC Encoder connections are in green, the Reference Encoder connections in red
and the GND in blue (common GND between POSIC and Reference Encoders).

Table 13  Pinout of the 6-pin connector for the Reference encoder, see Figure 38 and
schematics in Figure 37.
Pin nr. Signal All DIP switches off (default) All DIP switches on

1 5Vusb Not connected 5V USB supply voltage
2 GND Ground
3 A+ Differential signal A, positive Signal A
4 A- Differential signal A, negative Not connected
5 B+ Differential signal B, positive Signal B
6 B- Differential signal B, negative Not connected

Table 14  Pinout of the 12-pin green terminal block, see Figure 38 and schematics in

Figure 37.
Pin nr. Signal All DIP switches off (default) All DIP switches on

1 A1/ Clock1 | POSIC encoder signal A
2 B1/Datal | POSIC encoder signal B
3 1 POSIC encoder signal |
4 A2/ Clock2 | POSIC encoder signal A2 (only for IT3402)
5 B2 /Data2 | POSIC encoder signal B2 (only for IT3402)
6 12 POSIC encoder signal 12 (only for IT3402)
7 GND Ground (common ground for POSIC and reference encoders)
8 5Vusb Not connected Supply for Ref encoder
9 A+ Ref encoder diff signal A, positive | Ref encoder signal A
10 A- Ref encoder diff signal A, negative | Not connected
11 B+ Ref encoder diff signal B, positive | Ref encoder signal B
12 B- Ref encoder diff signal B, negative | Not connected

Important: 5Vusb (terminal block pin 8) is NOT the supply for the POSIC encoder

The POSIC-encoder supply VDD is not available on the green terminal block, it
is only available on the POSIC encoder connector (pin 1 in Table 9)
5Vusb may be used to supply the Reference encoder, see Table 12.
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Reference encoder confiqurations

The DIP switches on the Interface Board allow you to configure the supply of the reference
encoder and the type of outputs of the reference encoder according to the table below.

Table 15  Configuration of the Reference Encoder by means of the DIP switches.

DIP Switches Reference encoder Reference encoder
1 2 3 4 supply outputs
off off off off External supply RS422 differential
on off off off | 5V USB supply to Ref enc. RS422 differential
off on on on External supply 5V TTL single-ended
on on on on | 5V USB supply to Ref enc. 5V TTL single-ended

When DIP switch 1 is off, the Interface Board does not provide a supply voltage to pin 1 of
the Reference Encoder connector.

When DIP switch 1 is on, the Interface Board provides the 5V USB supply voltage to pin 1
of the Reference Encoder connector.

When DIP switches 2-4 are off, the RS422 line receiver on the Interface Board is enabled.
When DIP switches 2-4 are on, the RS422 line receiver on the Interface Board is disabled,
its inputs are connected to the corresponding outputs, thus allowing single-ended 5V TTL
encoder signals to pass to the uC.
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Annex 6
In-circuit programming

In-circuit programming is required when the linearization and/or the OTP-programming has
to be carried out after the encoder has been permanently connected to a controller (e.g an
SMD-encoder soldered on a PCB together with a microcontroller). During in-circuit
programming, the Interface Board needs to control the encoder’s supply voltage VDD and
the pins A, B and I.

If it is possible to disable the 5V encoder-supply and to put the controller in/outputs (A, B, 1)
in high-impedance state, Figure 39 shows the connections for in-circuit programming.

If it is not possible to disable the 5V encoder-supply or to put the controller in/outputs (A, B,
) in high-impedance state, Figure 40 shows the connections for in-circuit programming.

During OTP-programming, the encoder supply voltage VDD and the voltage on A, B and |
are increased to 6.5 V during a relatively short time (few seconds). Series resistors are
recommended to protect the controller inputs during encoder-programming. Recommended
value for the series resistor R = 100 — 1000 Q.

For in-circuit programming of 2-channel encoders (e.g. ID1102, ID4501), pins 3, 4 and 5
(A1, B1 and 1) of the 8-pin connector are used as shown in Figure 39 and Figure 40.
However, for 3-channel encoders (e.g. IT3402), pins 3, 4, 5, 6, 7 and 8 (A1, B1, I1, A2, B2
and 12) of the 8-pin connector have to be used.

Supply disabled,
high-impedance
5V supply 4 VDD
Ground VSS osIc
POSI
Controller R Encoder
AClock 1] A/Clock
R
B/Data B/Data
R
|
High-impedance

VDD GND A1 B1 I
L]

{ 234567 g4

8-pin connector

Interface Board

Figure 39 In-circuit programming via the Interface Board while the encoder remains
connected to a controller with supply disabled and I/Os in high-impedance state.
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In order to avoid problems when the encoder’r programming voltage of 6.5 V is
applied, series resistors R = 100 - 1000 Q are recommended.

(MOS) switches, open during operation with Interface Board

5V supply vbD
Ground VSS POSIC
Controller Encoder
A/Clock A/Clock
B/Data B/Data
|

VDD GND At Bt It
L

12 3 456 7 8
8-pin connector

Interface Board

Figure 40 In-circuit programming via the Interface Board while the encoder is
disconnected from the controller by means of mechanical switches or MOS
switches.
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Annex 7
Connection to SSI controller
A POSIC encoder with SSI interface can be configured with the ASSIST software and then

be operated (in closed-loop operation) with an SSI controller by following the sequence in
Figure 41.

5V supply VDD 5V supply VDD
Ground VSS Ground VSS
SSI- POSIC SSlI- POSIC
Controller Encoder Controller Encoder
Clock Clock Clock Clock

Data Data Data Data

VDD GND At B1 VDD GND A1 Bi
I |

1 2 3 4 5 6 7 8 1.2 3 4 5 6 7 8

8-pin connector

8-pin connector

Interface Board Interface Board

5V supply VDD 5V supply VDD

Ground
SSI-
Controller

Clock

Data ‘

([

VDD GND A1 Bt
|

VSS
POSIC
Encoder
Clock

Data

Ground
SSlI-
Controller
Clock

Data

VSS
POSIC
Encoder

Clock

(1

VDD GND A1 Bt
|

Data

8-pin connector

8-pin connector

1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

Interface Board Interface Board

3) 4)

Figure 41 Sequence to configure an AP encoder using ASSIST and then switch to an

external SSI controller.

1) Connect the encoder to the Interface Board and configure the encoder with
the ASSIST software.

2) Connect the SSI controller’s 5V supply to the encoder (the encoder is now
supplied by the ASSIST Interface Board and the SSI controller in parallel).

3) Disconnect the Interface Board.
4) Connect Clock and Data from the SSI controller to the encoder.

For a 2-chip encoder (e.g. AP5603), this sequence should be applied for
sensors 1 and 2 (with VDD1, VDD2, DATA1, DATA2, CLOCK1 and CLOCK2)
in parallel.
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Annex 8
Troubleshooting

USB-connections lost and re-established

Q: During “Read Encoder Configuration” or other communication with the encoder, the

USB-connection is lost and re-established (USB-connection and —disconnection sounds
are heard), then the LabView program does not respond anymore.

If there is a short-circuit between the encoder-connections, a large current (approx 100
mA) is drawn when the encoder is started. If the USB-cable is connected to a high-
current USB connection (typically the USB connectors in a PC, max current 500 mA),
the ASSIST software automatically turns off the encoder and provides a warning that a
short-circuit has been detected (See Figure 22 in Section 6.9). However, if the USB-
cable is connected to a low-current USB connection (typically a USB-hub or a USB-
connection at the side of a computer screen, max current 100 mA), the short-circuit
current during startup exceeds the USB-current limit and the USB connection is lost
(stopped by the PC). Directly after the USB connection has been lost, it is re-established,
but the ASSIST-software has not been re-initialized. First the ASSIST software should
be stopped and the USB connection unplugged. Then the short-circuit should be
eliminated. Finally the USB connection should be established and the ASSIST software
re-started.

Warning when launching Posic.exe Open File - Security Warning %

Q: After launching Posic.exe, the warning

A:

We can’t verify who created this file. Are you sure you want to run this file?

shown to the right appears. EE Mame .LabVieW2010\builds\ASSIST\ASSIST_00.00.29\Pasic.exe
o Type: Application

The operating system on your PC does F::m P:F::APPLICATIONS\Lab\t‘iewzmE‘\builds\ASSIST\ASSIS...

not recognize the publisher of the ASSIST

software and therefore generates this i

warning. Press “Run” and the ASSIST

SOftware WI" Start This file is in a location outside your local network, Files from locations

l@-l you don't recegnize can harm your PC. Only run this file if you trust
the location, What's the risk?

Program not responding, impossible to close the window

Q: The program is not responding and it is not possible to close the window.

A:

The LabView program has encountered a problem and has t0 ¢ .cqsr voozo.

be halted by pressing the stop-button as shown to the right. . cie operste Took Windor
After pressing the stop-button, the execution of the program .,

has been halted and the window can be closed by pressing the CONHGUW@;" ALATDR
close-button at the right top side.
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Evaluation window, POSIC- and Reference-encoder not synchronous

Q: The POSIC- and the Reference encoder are not synchronous. Each time the encoders

A:

Evaluation window: Position not correct

Q:

A:

are activated, the difference between the two encoders (in mm or in degrees) is different.

This observation is correct. The POSIC encoder is operated as an incremental encoder
with an index-pulse, which .
appears once  every
period. The Reference
encoder is operated as a
purely incremental
encoder (if there is an
index-pulse, it is ignored).
Upon activation of the
encoders, the counters for both encoders start at zero, so they are synchronized. As
soon as the POSIC-encoder provides an index-pulse, it is reset to zero (in the example
at X-value 110). From that moment on, the two encoders are not synchronous anymore.
The difference (in mm or angle) between the encoders depends on the start-position.
So if the start-position is not always equal, the difference between the two encoders
won’t be equal either. See also next question/answer.

e
i
|

[
|

£

Position [mm]
= =
2 o
| i

)
()

o
T |

T I v I ' I ' I ' v I ' ! I I v It 1
il 20 40 A0 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360

POSIC Encoder

The position of the POSIC encoder displayed in the Evaluation
window is not correct. Position[4.31 | [mm]

The POSIC encoder may
be operated at very high
speeds, but the ASSIST
software has a limited
acquisition frequency
(around 100 position-
samples per second, ) . L L . |
depending On the type of 17400 17300 17600 17700 17800 17900 18000 1810018152
PC, operating system and other software running parallel to ASSIST). If the encoder-
speed is higher than 10 periods per second, one or more periods might not be registered
correctly and the displayed POSIC encoder position may be wrong. This effect is
illustrated in the graph above: at the left side the speed is too high (> 10 periods/second)
and the POSIC encoder position may be wrong. At the right side the speed is correct (<
10 periods/second) and the POSIC encoder position is correct. See also previous
question/answer.

Position [mm]
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Linearization window, white measurement curves

Q: During the measurement “Measure Default LUT”, the white curves that are drawn during

A:

the measurement seem to be quite non-linear.
The white curves that are 5o 005

drawn during the .
measurement with Default L
LUT show indeed a non-
linearity that is higher than
the actually measured
non-linearity. The correct
non-linearity is displayed _ . .
after the measurement ' Referancs ()
has been completed.

0,01+

Linearization window, automatic linearization method, right-end value of scale

Q: During linearity measurement, the white measurement curves are drawn from right to

A:

left and the right-end of the scale is at a very large value.

When the encoder is i
moved  in negative -
direction (of the reference = =i
encoder), the = ©os

P
Un7Es

measurement starts with 2

2 one-

the counter at zero and Lo

ML [mim]

then counts down. As the N |
counter in the Interface 0- 05! - - g pa—
Board is a 32-bit counter, ' - Kefsic:: bal T 42949674

it will count down from 232,

If the reference encoder has a resolution of 0.1 um, the maximum value of the counter
is 429°496.74 mm. This value will be the right-end of the scale when the movement is in
the negative direction.

Linearization window, automatic linearization method, wide scale

Q: During linearity measurement, the white measurement curves are drawn drawn as

vertical lines. 15 ooe-

1,35~ 004
See previous Q and A. 12- 0o
When the counter starts at = E%> _ %
zero and then movesinthe = Hos-&
negative direction, the i 05= Z o0t

= 0.45- -0.02 =
graph shows both the e
value at zero and at the | == oo
maximum counter-value. | - -0'05_0' 50000 100000 150000 ZOODOD . ZSOODD  3uoooo
Hence, the graph s O R
automatically scaled to the full 32-bit counter-range and the curves appear as vertical

lines. After completion of the measurement, the scale is adapted.

0-

ML [mm]

I
350000
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Linearization window, automatic linearization method, speed exceeded maximum

Q: During linearity measurement with Measurement Mode = Triggered, the message
“speed exceeded maximum” appears.

A: In Triggered mode, the POSIC Lnearization Method
encoder and the Reference encoder |
positions are measured at each [Devtomatic
transition of the A and B signals of the  weasurement Macke
POSIC encoder. Especially when the -1l
interpolation factor of the POSIC
encoder is high, it might occur that the
ASSIST software is not fast enough to 15- 006
transfer the measured during the 125-
measurement. In that case the data
acquisition is stopped and the
message “speed exceeded maximum” i ceveeiea =
is displayed. This problem can be resolved by 1) measure with a lower speed or 2) use
the measurement mode “Continuous” instead of “Triggered”.

Measure
Default LUT [F2]

Meagsure
RamM LUT [F5]

Program
LUT in ©TP [F&]

ll Speed excesded maximun

Use Measurement Maode Continuous,

easures [mm]

Configuration window, modification of parameter

Q: When | change a parameter in the configuration window (e.g. resolution of the reference
encoder or number of periods of the codewheel), the value is not taken into account
during measurement in the Evaluation and Linearization windows.

A: The values that are typed into boxes (resolution, period length, number of codewheel
periods etc) are only taken into account if the value has been completed by an “enter”
or if the cursor has been put into another location.

Configuration window, write configuration parameters in RAM

Q: When | change a parameter in the configuration window (e.g. Max input speed or
Interpolation), will it be directly written into the encoder's RAM?

A: No, the configuration and LUT will only be written in the encoder’'s RAM when the
encoder is started: by pressing “Start” in the Evaluation window or by pressing one of
the “Measure” buttons in the Linearization window..

Reference encoder

Q: The reference encoder does not seem to work.

A: Check whether the supply and the signal levels of the reference encoder are defined
correctly according to Annex 5.
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Debug window, electrical connection test

Q: Some LEDs are toggling on and off, but not all.

A: This behavior is correct, because not all signal LEDs are connected to encoder outputs.
Check in Annex 5 which signal LEDs are connected to encoder outputs. The signal
LEDs that are not connected to encoder outputs are continuously on (emitting light)
during the electrical connection test.

Colors of text boxes

Q: What is the meaning of the colors of the text boxes?

A: The color scheme used in the ASSIST software is as follows:
- Values displayed in a yellow box (/5091 ) have been read from the encoder or have
been measured and cannot be modified by the user.

- Values displayed in a yellow box with up/down arrows (d12bits (1024 CPR) 1) have been
read from the encoder's OTP memory. These values cannot be re-programmed in
OTP memory, but can be modified in the encoder's RAM memory.

the user. In some cases (e.g.Encoder ID, Section 6.1.3.5) these are unprogrammed
values read from the encoder's OTP memory. These unprogrammed values can be
programmed into the encoder's OTP memory by filling in the right nhumber and

pressing the “Program in OTP”-button (| L |).

POSIC Encoder supply connection on green Terminal Block

Q: There is no POSIC Encoder supply connection on the green Terminal Block.

A: The POSIC Encoder supply voltage VDD is provided by the Interface Board. Hence, no
external encoder supply is required and therefore there is no encoder supply connection
on the green Terminal Block. More detailed information on the schematic diagram in
Annex 4 and on the encoder connectors in Annex 5.
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AP encoder

ASSIST

Binary

Codewheel

Decimal

Default LUT

ENC

Hexadecimal
ID encoder

IT encoder

In-circuit progr.

LED

LUT
OTP

OTP LUT
PROG

PWR

Annex 9
Glossary

Absolute Position encoders AP3403 and AP5603

Name of the software that runs on a PC and communicates with the
Interface Board

Binary 1111 1111 = Hexadecimal OxFF = Decimal 255

Disc or ring containing copper strips that is rotated on front of the encoder
in order to measure the rotary position

Binary 1111 1111 = Hexadecimal OxFF = Decimal 255

LUT that corrects electronic non-linearities, but does not correct non-
linearities due to the encoder and scale/codewheel.

Encoder: LED on the Programming Board indicating that the encoder
receives its supply voltage

Binary 1111 1111 = Hexadecimal OxFF = Decimal 255
Incremental Dual-channel encoders ID1102 and 1D4501
Incremental Triple-channel encoders IT3402, IT3403 and IT502

In-circuit programming of an encoder's OTP memory while the encoder
is connected to a controller or other electronic device

Light Emitting Diode. The Programming Board contains red LEDs for the
encoder signals, orange LEDs for the power supply and a yellow LED
that lights up during OTP programming.

LookUp Table to linearize the encoder.

One Time Programmable memory. This non-volatile memory in a POSIC
encoder contains the configuration and calibration data and can be
programmed only once.

LUT stored in the encoder’s OTP memory

Programming: warning LED that turns on during
programming of the encoder’s OTP memory

(irreversible)

Power: LED indicating that the Programming Board is powered via the
USB-cable
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RAM LUT

RESET

Scale

START/STOP
SYSTEM

Target

uUSB

LUT calculated (by ASSIST software) from linearity-measurement
(carried out by the user) that is stored in RAM for verification purposes.
The RAM LUT is stored in volatile memory, which means that the RAM
LUT is erased when the encoder supply is turned off.

Reset of the microcontroller on the Interface Board. This switch should
not be used.

Linear scale or ruler containing copper strips that is linearly moved in front
of the encoder in order to measure the linear position

Start/stop button that allows to operate the encoder without PC
System: LED indicating that the microcontroller is active

Object that moves in front of an encoder. For rotary applications, the
target is a codewheel or a gear, for linear applications the target is a linear
scale.

Universal Serial Bus. Connection between the PC (with ASSIST
software) and the Interface Board. The Interface Board receives its power
supply from the PC via the USB.




