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1 HEDS-9930EVB Evaluation Board

1.1 Top and Bottom Views

Figure 1: Bottom Side of the PCB HEDS-9930EVB

Mounting slot

Mounting hole

Figure 2: Top Side of the PCB 397 LPI

Code wheel OD
alignment guide
lines

\

4

NOTE: Remove the protective kapton tape covering the encoder ASIC before use.
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The silkscreen-printed guideline on the PCB provides visual alignment of the code wheel edge (outer diameter) for each of
the different Rop (CPR) tracks. Figure 3 is a sample diagram showing the position when the encoder is aligned to 625 CPR

track.

Figure 3: Bottom of PCB with Code Wheel Edge for Different CPR Values

CW EDGE -]

512CPR TRACK 1250CPR TRACK

256CPR TRACK 1000CFPR TRACK

Figure 4: Sample Evaluation Board Mounting with Reference to Code Wheel
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2 Select Options

2.1 Selection Table

Table 1: Selection Table for AEDR-9930 397 LPI

Interpolation
No. SEL1 SEL2 SEL3 Factor IND SEL Index
1 Low Low Low 1X Low Interpolation 1X - Index Gated 90°
High Interpolation 1X - Index Gated 180°
Open Interpolation 1X - Index Raw (Ungated)
2 High Low Low 2X Low Interpolation 2X - Index Gated 90°
High Interpolation 2X - Index Gated 180°
Open Interpolation 2X - Index Gated 360°
3 Open? Low Low 3X Low Interpolation 3X - Index Gated 90°
High Interpolation 3X - Index Gated 180°
Open Interpolation 3X - Index Gated 360°
4 Low High Low 4X Low Interpolation 4X - Index Gated 90°
High Interpolation 4X - Index Gated 180°
Open Interpolation 4X - Index Gated 360°
5 High High Low 5X Low Interpolation 5X - Index Gated 90°
High Interpolation 5X - Index Gated 180°
Open Interpolation 5X - Index Gated 360°
6 Open? High Low 6X Low Interpolation 6X - Index Gated 90°
High Interpolation 6X - Index Gated 180°
Open Interpolation 6X - Index Gated 360°
7 Low Open? Low 7X Low Interpolation 7X - Index Gated 90°
High Interpolation 7X - Index Gated 180°
Open Interpolation 7X - Index Gated 360°
8 High Open? Low 8X Low Interpolation 8X - Index Gated 90°
High Interpolation 8X - Index Gated 180°
Open Interpolation 8X - Index Gated 360°
9 Open? Open? Low 9X Low Interpolation 9X - Index Gated 90°
High Interpolation 9X - Index Gated 180°
Open Interpolation 9X - Index Gated 360°
10 Low Low High 10X Low Interpolation 10X - Index Gated 90°
High Interpolation 10X - Index Gated 180°
Open Interpolation 10X - Index Gated 360°
11 High Low High 11X Low Interpolation 11X - Index Gated 90°
High Interpolation 11X - Index Gated 180°
Open Interpolation 11X - Index Gated 360°
12 Open? Low High 12X Low Interpolation 12X - Index Gated 90°
High Interpolation 12X - Index Gated 180°
Open Interpolation 12X - Index Gated 360°
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Table 1: Selection Table for AEDR-9930 397 LPI (Continued)

Interpolation

No. SEL1 SEL2 SEL3 Factor IND SEL Index
13 Low High High 13X Low Interpolation 13X - Index Gated 90°
High Interpolation 13X - Index Gated 180°
Open Interpolation 13X - Index Gated 360°
14 High High High 14X Low Interpolation 14X - Index Gated 90°
High Interpolation 14X - Index Gated 180°
Open Interpolation 14X - Index Gated 360°
15 Open? High High 15X Low Interpolation 15X - Index Gated 90°
High Interpolation 15X - Index Gated 180°
Open Interpolation 15X - Index Gated 360°
16 Low Open? High 16X Low Interpolation 16X - Index Gated 90°
High Interpolation 16X - Index Gated 180°
Open Interpolation 16X - Index Gated 360°
17 High Open? High 17X Low Interpolation 17X - Index Gated 90°
High Interpolation 17X - Index Gated 180°
Open Interpolation 17X - Index Gated 360°
18 Open? Open? High 18X Low Interpolation 18X - Index Gated 90°
High Interpolation 18X - Index Gated 180°
Open Interpolation 18X - Index Gated 360°
19 Low Low Open? 19X Low Interpolation 19X - Index Gated 90°
High Interpolation 19X - Index Gated 180°
Open Interpolation 19X - Index Gated 360°
20 High Low Open? 20X Low Interpolation 20X - Index Gated 90°
High Interpolation 20X - Index Gated 180°
Open Interpolation 20X - Index Gated 360°
21 Open? Low Open? 25X Low Interpolation 25X - Index Gated 90°
High Interpolation 25X - Index Gated 180°
Open Interpolation 25X - Index Gated 360°
22 Low High Open? 32X Low Interpolation 32X - Index Gated 90°
High Interpolation 32X - Index Gated 180°
Open Interpolation 32X - Index Gated 360°
23 High High Open? 64X Low Interpolation 64X - Index Gated 90°
High Interpolation 64X - Index Gated 180°
Open Interpolation 64X - Index Gated 360°
24 Open High Open? 128X Low Interpolation 128X - Index Gated 90°
High Interpolation 128X - Index Gated 180°
Open Interpolation 128X - Index Gated 360°
25 Low Open? Open? 256X Low Interpolation 256X - Index Gated 90°
High Interpolation 256X - Index Gated 180°
Open Interpolation 256X - Index Gated 360°
26 High Open? Open? 512X Low Interpolation 512X - Index Gated 90°
High Interpolation 512X - Index Gated 180°
Open Interpolation 512X - Index Gated 360°
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Table 1: Selection Table for AEDR-9930 397 LPI (Continued)

Interpolation
No. SEL1 SEL2 SEL3 Factor IND SEL Index

27 Open? Open? Open? SPI Mode Low SPI Mode: Program Selection

High SPI Mode: Output Enabled

a. Open selection must be connected to the middle of a voltage divider circuit.

Figure 5: Example of Voltage Divider Circuit

Vcc

4.7kQ)
SEL
4.7kQ

NOTE: Use 2 x 4.7 kQ resistors (Vgc — GND).

The preceding digital interpolation factor may be used with the following equations to cater to various rotational speeds
(RPM) and counts per revolution (CPR).

RPM = (Count Frequency x 60) / CPR

The CPR (at 1X interpolation) is based on the following equation that is dependent on radius of operation (Rop).
CPR = LPI x 21 x Rgp (inch) or CPR = LP mm x 21 x Rgp (mm)

NOTE: LPmm (lines per mm) = LPI/ 25.4.

2.2 Programmable Select Options

The SPI is programmable with an interpolator factor from 1x to 1024x.
1. Configure the external selection to SPI Mode: Program Selection.

2. For signal output after configuration, set the external selection to SPI Mode: Output Enabled.

Broadcom HEDS-9930PRGEVB-UG100
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3 Board Schematic and Pin Assignment

Figure 6: HEDS-9930EVB Evaluation Board Schematic
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3.1 Connector Assignment

Table 2: Connector 1 Pin Assignment

Connector 1 (Top Side) Label
1 CAL
2 ANA OUT
3 INDEX_SEL
4 SEL1
5 SEL2
6 SEL3
7 AGND/VSSA
8 VCC
9 VDD
10 DGND/VSSD
11 CH_A/A+
12 CH_A/A— (SPI_DIN)
13 CH_B/B+
14 CH_BB/B- (SPI_CLK)
15 CH_l/I+(SPI_DOUT)
16 CH_I/I- (CLK_100KHz)
17 NC
18 NC

The finger design of Connector 1 matches either of the following card edge connectors:
= EDAC, CONN EDGE DUAL FMALE 36POS 0.100, P/N# 395-036-520-202
s SULLINS, CONN EDGE DUAL FMALE 36POS 0.100, P/N# EBC18DREH

The use of the preceding card edge connectors is not needed if the necessary connections can be made using manual
soldering to the relevant card edge fingers.

For simplification of connections, VDD and VCC, and AGND and DGND can be shorted.

Table 3: Connector 2 Pin Assignment

Connector 2 (Top Side)

Label

State

1

SEL1

VCC

AGND

OPEN

SEL2

VCC

AGND

OPEN

© o N O WN

SEL3

VCC

AGND

OPEN

-
o

=N
N

N
N

INDEX_SEL

VCC

AGND

OPEN

NOTE: See Table 1 for the various selection options available by changing the SEL1, SEL2, and SEL3 jumper position.
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4 Code Wheel Drawing

For the AEDR-9930 evaluation board sample, the matching code wheel sample drawing is as shown in Figure 7.

Figure 7: AEDR-9930 397 LPI 4-Track (CPR) Code Wheel Drawing

. Table 1: Data Track/Window

©28.40-0m RIS Track] window wigth CPR Rm]rnp
INC 1 180°/256 256 |2.6076
INC 2 180°/512 512 15.2152
INC 3 180°/1000 1000 | 10.1859
INC 4 180°/1250 1250]12.7324

@ 1.00 0026

For the detailed drawing of the sample code wheel, ask your regional Sales/FAE.
NOTE:
[}

Ignore 256 CPR code wheel track; it is not valid to use with autocalibration.

e All other code wheel tracks with base resolution 512, 1000, and 1250 CPR require autocalibration.

Broadcom
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5 HEDS-9930PRGEVB Programming USB-SPI Kit

To program interpolation value other than the ones offered in Table 1 using the SEL1, SEL2, SEL3 option pins, you may

connect to the AEDS-9930 encoder ASIC using the SPI interface.

Broadcom offers a simple USB-to-SPI programming kit, together with a PC-based custom program for you to program the

desired interpolation value.

Figure 8: HEDS-9930PRGEVB USB-to-SPI Programmer Kit
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Figure 9: HEDS-9930PRGEVB USB-to-SPI Programmer Kit Schematic
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6 AEDR-9930 Gateway Programming GUI

Use the HEDS-9930PRGEVB kit together with the AEDR 9930 _Gat eway. exe to program the desired interpolation factor
into the encoder ASIC.

1. Download the zip file from:
https://broadcom.box.com/v/AEDR-9930-Programming-Software

© Eroadcom Inc. - Sign In X | M Inbox (380) - chiang-heelim@bi X | [2 Broadcom Inc. - Calendar - Wee: X AR3_Gateway ADER9930zip |Po X 4 -]

€ C @ entboxcom/s/9milza?gc2vhzsmfOathbawh6tababys a %« O *@:

D BROADCOM les > AR3_Gateway ADER9930.zip wll o

» AR3_Gateway

bin

obj

Properties

Resources

x84

app.config 12 at 7:01 1.65 KB
AR3_Gateway_TemporaryKey.pfx k
AR3_Gateway.csproj k

AR3_Gateway.csproj.user

2. Save the zip file into a PC local drive.

3. Unzip the AR3_AEDR- 9930_Gat eway programi ng sof t war e. zi p to a local folder of choice.

Open File - Security Warning *

Do you want to open this file?

] MName: ..317\Downloads\HEDS-9920 Programming Softwarezip
k. Publisher: Unknown Publisher

Type: WinZip File
From: ChUsers\cl80551T\Downloads\HEDS-9920 Programmin...

Always ask before opening this file

While files from the Internet can be useful, this file type can potentially
1§ a harm your computer. If you do not trust the source, do not open this
\J software. What's the risk?

Broadcom HEDS-9930PRGEVB-UG100
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4. Select and double-click AEDR_9930_CGat eway. exe file.
| | Manage Release — ] x
Home Share View Application Tools e
B8 New item = Open ~ [ Select all

&% cut & x \iﬁ

M. Copy path

AN D Log
Datasheet mcp2210_dll_m_dotnetvd_x86.dIl
Mgmt Updates

SPI Programmer

® Box
. 2017_11_low_yield_crisis

- Archived (PLM) ~

8items 1item selected 93.0 KB

i Easy access ™

Pinto Quick Copy Paste Move  Copy Delete Rename New Properties
access [7] Paste shorteut to~ to~ - folder -
Clipboard Organize New
T > Release ~ (] O Search Release
~ O Name Date modified
#F Quick access
.publish 5/19/2021 7:06 PM
I Desktop b g __ app-pUblLs !
_k AEDR_9930_Gateway 5/19/2021 6:45 PM
¥ Downloads »
D AEDR_9930_Gateway 5/19/2021 6:45 PM
Pocuments * | ] AEDR_9930_Gateway.exe.config 5/12/20217:01 PM
=] Pictures * [7] AEDR_9930_Gateway.exe.manifest 5/19/2021 6:45 PM
Absolute - '] AEDR_9930_Gateway.pdb 5/19/2021 6:45 PM

5/19/2021 6:46 PM
5/15/2016 837 PM

£ History

Edit Select none

DD Invert selection

Select

Type

File folder
Application Manif...
Application
CONFIG File
MANIFEST File
PDB File

Text Document

Application extens...

Size

2KB
93 KB
2KB
5KB
52 KB
1KB
83 KB

When the AEDR_9930_Gat eway. exe program is running, the board should be detected.

AEDR_9930 Programmer ... — O X
User

interpolation Factor ( 1..1024) ~ Index Width

1 = O %0
Read (O 180
Program O 360

© BROADCOM

Enter intempolation factor, index width and press "Program”

1 MCP2210 found.

Broadcom
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Both amber and green LEDs turn on when plugged into the USB port and the HEDS-9930PGREVB program is running.

Figure 10: LEDS Indicating Program Is Running

5. If the following message appears, check the board connections and try again.

USEB-5PI Programmer Mot Detected

et

Broadcom
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6. Click Read to read back the saved settings from AEDR-9930 encoder ASIC,

a. If the existing settings are read out successfully, the Interpolation Factor and Index Width settings saved message is
displayed as shown in the following example on the left.

ale Manage Release u]
B o oo ver e e
H 1A . = 5 \g
] & cut “ x -I reew item = | Eoren~ Hseeca
. el Copy path 1] Easy access = t Select none
Copy  Paste ; Move Copy  Delete Rename  Poew Properies
7] paste shor o s 3 foldar T i Hitory rverl selectian
Chptoard Qrganae New Open Select
T » Releass C ]
A O T Si
# Quick access
B Desktop - hd app.publish
} AEDR_9930_Gateway
# Downlcads - o
[]Q AEDR 9930 Gateway
3 #*

Documents AEDR_9930_Gateway exe.config
= Pictures . AEDR_3930_Gateway exe.manifest

Absolute * AEDR_9930_Gateway.pd

AN Log

Datashest Mep2210_dll_m_dotnetvs sl

Mgmt Updates

SPI Programmer

Biterns 1 item selected 93.0 KB E
AEDR_9930 Programmer ... — O X
User

Interpolation Factor ( 1..1024) ~ Index Width
! # Own
Read O 180

O 380

Program

£ BROADCOM

Enter interpolation factor, index width and press "Program”

1 MCP2210 found.

b. If the AEDR-9930 is not connected or detected, the program terminates. Refer to the | 0g. t xt file in the same folder
to check the failure status.

j Log - Notepad - O x

File Edit Format View Help

5/19/2021 6:22:25 PM: AEDR_993@ Interpolation = 512, Index width = 9. -~

5/19/2021 6:22:3@ PM: Read from AEDR_993@....

5/19/2021 6:22:31 PM: Programming AEDR_993@....

5/19/2021 6:22:32 PM: Program DUT Done,DUT Interpolation = 511, Index Width = 9.

5/19/2021 6:22:34 PM: Read from AEDR_993@....

5/19/2021 6:22:35 PM: AEDR_993@ Interpolation = 511, Index width = 9e.

5/19/2021 6:24:16 PM: Read from AEDR_993@....

5/19/2021 6:24:17 PM: Programming AEDR_993@....

5/19/2021 6:24:18 PM: Program DUT Done,DUT Interpolation = 50@, Index Width = 9e. ©
Ln 1, Col 1 100%  Windows (CRLF) UTF-8

Broadcom HEDS-9930PRGEVB-UG100
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c. If acommunication failure with AEDR-9930 exists, the program exits. Refer to the | 0g. t xt file in the same folder to

check on the error message.

7. Enter the interpolation factor required (1 to 1024) and index width setting. Click Program to save the settings into AEDR-

9930.

AEDR_9930 Programmer ... — O *

User

Interpolation Factor (1..1024) = Index Width

1 =il O%
Read O 180
O 360

Program

© BROADCOM

Enter interpolation factor, index width and press “Program”

1 MCP2210 found.

The Program DUT OK! message is displayed when the settings are saved successfully into the AEDR-9930.

>

Program DUT OK!

Broadcom
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7 Using AEDR-9930 Gateway SPI Protocol to Perform Calibration

Motor rotation with minimal speed ripple or smooth linear movement is required during calibration. This is to enable Index
signals to be automatically adjusted to obtain a good crossover.

Follow these steps:

1. Turn the motor at a constant speed of 500 rpm or linear stage reciprocal movement (stroke[50 mm/s]).
2. Click on Auto Calibration.

3. When the calibration is in progress, Calibrating will be shown in next to Status.

4

The calibration status will indicate Auto Cal Done if the calibration is successfully completed. Otherwise, it will indicate
Error.

Figure 11: Samples of Screen Capture from AEDR-9930 Gateway Program to Perform Calibration

B AEDR_9930 Program.. — - AEDR_9930 Programmer .. ~ — O X AEDR_9930 Programmer..  — O X
User Calibration User  Calibration User Calibration
[ Auto Calibration | [ Auto Calibration _ |
Output Output Output
Status  Calibrating Status Auto Cal Done Status  Emor
Read from AEDR_9930... AEDR_9930 Auto Calibration = Auto Cal Done AEDR 9930 Auto Calibration = Error
Broadcom HEDS-9930PRGEVB-UG100
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