HEDS-8949 & HEDS-8969
Alignment Kit for AEAT-9000 Encoders

User Manual

1. Introduction

Overview

This user manual describes the Avago HEDS-8949 and
HEDS-8969 alignment kit. The kit features real-time IC
monitoring the IC output during user alignment. The
alignment kit consists of the IC interface hardware and
Windows software. The IC interface hardware is a mi-
crocontroller system that connects the HEDS-8949 /
HEDS-8969 encoder to the PC through a USB cable. This
user manual includes hardware setup, software setup and
software operating illustrations.
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Features

e Bus-powered USB device
e Real-time monitoring of LocTest and TiltOut output

e Real-time monitoring A/B Incremental signal pairs or
Sine/Cosine signal pairs.

e Real-time monitoring of SSI data.

e Data capturing rate at 4000 samples per second
Ordering Information

HEDS-8949 for AEAT-9000-1GSHO

HEDS-8969 for AEAT-9000-1GSH1 and AEAT-9035



2. Hardware Components

Unpacking the Unit

Figure 1 illustrates the typical packing of the HEDS-8949/
HEDS-8969 alignment kit.

The package includes:-

1. USB cable

2. Alignment module (HEDS-8949/8969)
3. Encoder cable (HEDS-8949/8969)

(24/30 pin for HEDS-8949, AEAT-9000-1GSHO0)
or
(24/16 pin for HEDS-8969, AEAT-9000-1GSH1/AEAT-9035)

4, Installation CD

Figure 1. Inside the alignment kit box

Figures 2 and 3 show the various components provided in the alignment kits.

The USB cable (1) connects to the USB port of the alignment kit (2).

Figure 2. Alignment kit components for HEDS-8949

Figure 3. Alignment kit components for HEDS-8969



Figures 4 and 5 show the HEDS-8949/ HEDS-8969 alignment modules.

Figure 4. Alignment module top cover for HEDS-8949 Figure 5. Alignment module top cover for HEDS-8969

Connect the alignment kit to your PC using the provided USB cable. When the alignment module is powered-up the red
LED will iluminate. The green LED will blink when there is communication between the PC and encoder.

The kit's current consumption is less than 200 mA. The kit includes a 100 mA current limiting circuit for the encoder.
If the current consumption for the alignment kit exceeds 100 mA, the programmer will cut off the supply to the encoder.

On the left side of the programmer is the programming connector, which is a 24-pin (2 x 12) rectangular header.
This connector is used to connect a cable harness to the encoder. Figure 6 shows the encoder cable and connectors.

The programming connector pin names and function are described in Table 1 (shown on next page).
Use for AEAT-9000-1GSHO

!

Encoder Connector
(To Target System)
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Connector

1
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Figure 6. Encoder cable and connectors: 24-way cable for connecting the encoder IC of the target system



The encoder cables are shown below in figures 7a and 7b.

Figure 7a. Encoder cable, HEDS-8969 (for AEAT-9000-1GSH1/AEAT-9035)

Table 1. Programming connector pin descriptions

Figure 7b. Encoder cable, HEDS-8949 (for AEAT-9000-1GSHO)

PIN Name Function

PIN 1 INCA Incremental A Input
PIN 2 INCB Incremental B Input
PIN 3

PIN 4

PIN 5 SCL+ SSI Shift Register Clock
PIN 6 SPI_SI SPI Data Input

PIN 7 SPI_CLK SPI Clock

PIN 8 NSL+ SSI Enable

PIN9 LERR Error pin

PIN 10 GND IC Ground

PIN 11 Zero_RST Zero Reset Input

PIN 12 DOUT SSI Data Output

PIN 13 Vdd IC supply

PIN 14 LocTest Alignment Locate Signal
PIN 15 MSBINV Inverted Counting Input
PIN 16

PIN 17

PIN 18 TiltOut Tilt Alignment Output
PIN 19 DIN+ SSI Data Input

PIN 20 SPI_SO SPI Data Output

PIN 21 Cosine+ Cosine+ Input

PIN 22 Sine+ Sine+ Input

PIN 23 Cosine- Cosine- Input3

PIN 24 Sine- Sine- Input4




3. Software Installation

The user manual and the programmer application software are on the installation CD. To install the applica-
tion software, browse the installation CD using Explorer and double-click the 'Avago AEAT-9000 Alignment
Kit' icon. The installation will run automatically. Figures 8, 9 and 10 illustrate the software installation process.
Figure 5: Software installation start up screen. Click Next to start installation.

i& Avago AEAT-9000 Alignment Kit

Welcome to the Avago AEAT-9000 Alignment Kit
Setup Wizard

The inztaller will guide vou through the steps required to ingtall Avago AEAT -9000 Alignment Kt on
Wour cornplter.

WA RMING: This computer program is protected by copuyright lave and international treaties.
Unautharized duplication ar distribution of this prograrn, ar any portion of it, may result in severe civil
or criminal penalties, and will be prosecuted ta the maximum extent possible under the law.

Figure 8. Software installation start up screen. Click Next to start installation.

i Avago AEAT-9000 Alignment Kit

Select Installation Folder

The installer will install Avago AEAT-3000 Alignment Kit to the following falder.

To install in this folder, click “Mext". To install to & different folder, enter it below or click “Erowse",

Eolder:

|E:'\Pr0gram Files\tyvago AEAT-9000 Alignment Kit Browse. .,

Inztall Avago AEAT-3000 Alignment Kit for yourzell, of for anyone who uses this computer:

(=) Everone
2 Just me

[ Cancel ] [ < Back ] [ MNext > |

Figure 9. Installation folder selection screen. Specify the installation folder to change the default path. Click Next to continue.



The installation process will continue after the step shown in Figure 10, and finally, an “Installation Complete” screen will
be shown.

& Avago AEAT-9000 Alignment Kit

Confirm Installation Q@

The inztaller is ready to install Avago AEAT-3000 Aligrment Kit on wour computer.

Click "Mest" to start the installation,

Cancel ] [ < Back ] [ Next »

Figure 10. Click Next to confirm and start the installation.

Locate the software by selecting Start > All Program > Avago AEAT-9000 Alignment Kit > AEAT-9000 Alignment Kit to
run the software.

To uninstall the software, open the Windows' Control Panel, run the "Add or Remove Program’, and locate "Avago
AEAT-9000 Alignment Kit". Click “Change/Remove” and follow the screen instructions to remove the software.



4, Software Application

4.1 Device Monitoring

To run the application software, click Start > All Program > Avago AEAT-9000 Alignment Kit > AEAT-9000 Alignment Kit.
After selecting the software, the screen in Figure 11 will appear.

The software has two tabs: Device Monitoring and Alignment. Device Monitoring provides real-time display of encoder
data, and Alignment provides the interface for aligning the code disc.

Figure 11 shows the main screen of the software. When the "Connect” button is clicked, the software will locate and
connect to the alignment kit. Once connected, real-time SSl angular data will be streamed to the software and displayed
as raw 17-bit SSI data as well as the converted mechanical degree position. This is illustrated in Figure 12.
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Figure 11. Optical encoder alignment main screen
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Figure 12. Device monitoring tab

The Zero Reset button allows the user to zero offset the encoder’s position data. When clicked, the alignment kit will be

commanded to send a short HIGH pulse of 10 ms to the Zero_RST pin of the encoder.

Check the ‘MSB Invert’ check box if inverted counting is required. When ‘MSB Invert’ is checked, the alignment kit will

output a HIGH level on the “MSBINV” pin and vice versa.

The software contains a virtual oscilloscope for plotting real-time data. For display, the user can select between two
signal pairs: incremental A/B signal pairs and Sine/Cosine signal pairs. Signals are sampled at a 4000 Hz rate and trans-
ferred to the software via the USB bus. The software calculates the frequency of the signal, and derives the encoder disc

rotation speed in RPM (Rotation per Minute).

The timebase, volts per division and offset are set by the controls at the bottom of the screen shown in Figure 12. Four
trigger modes are supported: None, Single, Normal and Stopped. The trigger source is fixed to the A signal for A/B incre-

mental signal pairs and the sine signal for Sine/Cosine signal pairs.



4.2 Alignment Mode

The alignment mode provides an interface for monitoring the LocTest and TiltOut signals for aligning the code disc.
Figure 13 shows the alignment mode screen.

The alignment mode measures and analyzes the LocTest and TiltOut signals and provides necessary alignment data to
the user. The description of each alignment parameter is given in Table 2.
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Figure 13. Alignment mode




Table 2. Alignment data

Vp-p MAX (LOCTEST)

The maximum peak-to-peak voltage for the LOCTEST signal. The amplitude of the signal
will depend on the total stack-up TIR of the code wheel.
v

280

270

2.60

250

o N
=1 ey ]|

210

Vp-p

=
I

200

1.90

0 5 90 135 180 25 270 315 360

Duty % AVG

Duty % is calculated on the TiltOut signal with the following formula:
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Duty % =% X 100%

The average value of Duty % is then calculated based on the number of valid TILTOUT
pulses captured.

ON Pulse Width

The ON pulse width of the TiltOut signal, t.

Pulse Ratio The ratio of periods between pulses generated at TiltOut.
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Results Provides a PASS / FAIL indicator based on the specification limit provided by the user.
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Software will analyze the alignment data and provide a PASS/FAIL indicator based on a set of specification limits provided
by the user. To enter the specification limit setting menu, select Tools > Specification as shown in Figure 14. A specifica-
tion settings dialog will then pop-up as shown in Figure 15. The purpose of each parameter is described in Table 3.

Table 3. Specification settings

Vp-p High Limit
Vp-p Low Limit

The maximum / minimum allowable peak-to-peak voltage for the LocTest signal.

Duty % AVG Upper Limit
Duty % AVG Lower Limit

The maximum / minimum allowable PWM Duty % for the TiltOut signal.
Please refer to Table 2 for the PWM Duty % calculation.

Pulse Ratio High
Pulse Ratio Low

The maximum / minimum allowable pulse ratio for the TiltOut signal.
The purpose of these parameters is to ensure the periods of the TiltOut pulses are consistent.

Software will output a PASS indicator if all the specification limits in Table 2 are met. Please refer to the product datasheet

for details on aligning the code disc.
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Figure 14. Menu for the alignment specification

Specification Setting
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Figure 15. Specification dialog
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5 Firmware Update
This section describes the step-by-step procedures for updating the firmware of the HEDS-8949/8969 alignment box.

5.1 System Requirement

The following items are required for updating the firmware of the alignment box

e PCrunning Microsoft Windows XP operating system or later, and a free USB port
e iBootloader Downloader PC software executable

e Avago HEDS-8949/8969 firmware Hex file (*.hex)

5.2 Procedure

Start the iBootloader Downloader software executable. The startup screen is shown in Figure 16.

Connect the HEDS-8949/8969 alignment box to the PC using the USB port. When first connected, Windows will install
the driver automatically. The downloader software will detect the alignment box and prompt if the connected device is
connected in bootloader mode or application mode. Figure 16 shows the screen shot of downloader software when the
alignment box is in application mode.

i-5tone iBootloader Downloader vi), 39

[ DumpMemoy |[  Quey |

Davice not decacted. Veriiy device is in beotloader mode.

Could not find device: Vid Odd@sPid 0041

Figure 16. Startup screen of the iBootloader downloader
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i-Stone iBootloader Dewnloader v0.39

: : :

Davice not detected. Verify device is in bootloader mode.
Could not find dewice: Wid 04dBLPid 0041
WH_DEVICECHANGE: DET_DPEVICEARREIVAL

Device artached (Purming in spplication mode) .

Successiully got read/vrite handles to device: Vid 04d8iPid 0041

Figure 17. Alignment box detected running in application mode

To update the firmware, the user must switch the alignment box into bootloader mode by clicking the “Boot Mode”
button shown in Figure 17. Once completed, the software will prompt a “Device attached” message and more button
options are enabled, as shown in Figure 18.

i-Stane iBootloader Downloader 0,39

OpenHexFle | [ EisseDewcs | [ ResdDevice |

| Resel Device J[ Drump Memory I[ Queny ]
e | [[] Allow Configuration Word Programeming

Device attached.

Successfully got read/write handles to device: Wid 04dfaPid 0041

Figure 18. Alignment box detected and running in bootloader mode
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Click the “Open Hex File” button and an open file dialog will be prompted. Locate and select the firmware Hex file as
shown in Figure 19.

Open r?_ri!

Lok jre | (3 HEDS G549

E = HEDSHH_Frmavaid_wh. 1,

My Recent
Documents

@

Deskiop

v oo

_l
My Doscomenis

by Corrpude

File pame: HEDEE54T femevae v, 1 hex
My Networt: | Fils of bpee

FHior B [ o]

Figure 19. Selecting the firmware Hex file

Proceed with the firmware update by clicking the “Program/Verify” button as shown in Figure 20.

i-5lone iBootloader Downloader w0.39

DE®
| OpentexFie | [ EwssDeviee | [ ResdDeviee | [ EwpotHex |

I Programenly J | ety ] | Aeset Devica ] I Durop Memoty J[ Quary ]
[E=E===E=sesseeeene e e s ee === [T Alow Condiguration \Word Progeamming

Davice attached.

fugcessfully got read/write handles o device: Vid 04dBaFPid 0041
Loading Hex File Complete

Figure 20. Program verify process and upon completion of Hex file.
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The firmware update will start and the progress status of the update will be shown in a message prompt. The firmware

update process consists of an erase, program and verify cycle. Once completed, the downloader software will prompt
an erase/program/verify completed successfully message as shown in Figure 21.

i-5lone iBootloader Downloader v, 39

[ OpemHesfie | [ EvaDevice | [ FAoadDevee | [ EmpostHox |
[ Progamvedy | [ veily | [ ResetDevice | [ DumpMemor | [

Device attcached.

Successfully got read/write handles to device: Vid 04dB84Pid_ 0041

Loading Hex File Complece

=sben_PrograsVerify pressed

Erase Scarced (ne scacus updats until complece, may take several secends)
Erase Complete

Programming Started

Programming Complete

sleted Succassfully

Figure 21. Erase/Program/Verify process

Finally, reset the alignment box by pressing the "Reset Device" button as shown in Figure 22. The alignment module will
be running the updated firmware.

i-Stone iBootloader Downloader v0.39 E|@|[Z|
| DumpMesmory | [ Quesy |
e '

Davice Successfully Reset

WH_DEVICECHAMGE: DBT_DEVICEREMOVECOMPLETE
Device removed

Could not find device: Vid_04d84Pid_0041
WH_DEVICECHANGE: DET_DEVICEARRIVAL

Device attached (Punning in spplication model.

FRfully got read/write handles to dewvice: Vid 04d8aPid 0041

Figure 22. Reset Device process.

For product information and a complete list of distributors, please go to our web site: www.avagotech.com
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




